WO 02/ 05749 PCT/ USOL/ 22808 TITLE CRF2 Ligands I n Conbination therapy

FI ELD OF THE | NVENTION 5 The invention is directed to a pharnaceuti cal
conposi t ivemo2/eonpri sing a CRF1 receptor |igand and a CRF2rerTs@yn2808 i gand,
or pharmaceutically acceptable salts or prodrugs thereof; and to a nethod
of treating a disorder associated with CRF1 and CRF2 receptor activity,
conprising adm nistering to a patientyqii 10 need thereof a therapeutically
ef fective amount of a CRFl1 receptov—Ih—gand and a CRF2 receptor ligand, or
phar maceutical |y accepfablimaguls dn Somprisdtigs tthexesly, wherein CRF
receptor ligands of this invention are agonists or antagonists of the CRF
receptors. In addition to the pharmaceutical target of the 15 invention

bei ng the CRF receptors, thEFSELAvERt IBA LEVENEOONdi rected to pharnmaceuti cal

whi F1 F .
RVENT] O ExVRRST LT U0 b hAVEe ekt Lny Sha T h S For {ance = gp on

corti cotompt s ted easiREy frackptofCREyand gondt aoCRFpgedeptor ligand, or

pituitary-adrenocortjcal_syste nd_in medi at t he . .behavi or al ut onomi ¢
bnd | b hepanseat 1 ey eREP TRl te (91 PTG Tt ¢ he

i nvol ved hethde pattwoghyshel @9¥isoafdeaf facddvisa tded ordet SCRIBr eséntky; two
7-transnmenbrane 25 receptors, CRF1 and. CRF2 tha.\/e been identif,ied which
medi at e STRHRERF FATELEYDFY CRESTROE RIS CEPH IS Hre W det vP Spreedt n  brain
al tlfmugﬂeé@et}iﬁei"éofi&tﬂzlee:sé@@lh{i@?;llly ovefdap betamwemt hef arewes, of hi ghest
expression of the, two_receptor_sub-types. _CRF-qverexpressing fransgenic

M ce habE BUEH roIATAPES 30-RAmPBFPLAT | hiveade Ph BARFBGERTELCal LY

(anxi et ycpepeusi @03a bebayi oprod SignzeheRoof £ Wiebdin CRErPE@dstesd on of
corticotropin- releasing factor in transgenic mce: A genetic atﬂ'tel of
anxi ogeht FBehavt or 119 IREER LR e A% Jz%%-%s%l?t%‘g%?t&‘orogo S cul ar

i mpor t agee FScépeo iy esth 0Adat t 1bet herthdasien it Xl QUENt Lrd &S PN Sase ar e
medi ated t hrough CRF action on CRF1 -1 L ) .
15 inventidn being the CRF receptors, this invention is also

directed to pharmaceutical agents which target CRF; and CRF;
receptor mRNA.
BACKGROUND OF THE INVENTION

Extensive studies have established the importance of

20 corticotropin releasing factor (CRF) in controlling the
pituiltary-adrenocortical system and in mediating the
behavioral, autonomic and immune responses to stress. Hence,
this peptide is thought to be involved in the pathophysiology
of affective disorders. Presently, two 7-transmembrane

25 receptors, CRF; and CRF,, have been identified which mediate
the effects of CRF. Both receptors are widely expressed in
brain although there is little significant overlap between the
areas of highest expression of the two receptor sub-types.
CRF-overexpressing transgenic mice have been reported to

30 exhibit an increase in anxiogenic (anxiety-producing) behavior
(Stenzel-Poore et al., Overproduction of corticotropin-
releasing factor in transgenic mice: A genetic model of
anxiogenic behavior. J. Neuroscience 14, 2579-2584, 1995).
Of particular importance is the question of whether these

35 anxiogenic responses are mediated through CRF action on CRF;
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WO 02/ 05749 PCT/ US01/ 22808 receptors, CRF2 receptors or both.
Corticotropin-rel easing factor (CRF) antagonists are nentioned in U S.

Pat. NoswdoB@H4%42, 5,874,227, 5,962,479, 5,063,245, 5, BE/US&R2808d

6, 083,948, which are incorporated 5 herein by reference in their entirety.
Several published patent applications also disclose corticotropin

rel easi pgeehestor 59&@33 SHrramaundsn anong these are DuPont Merck PCT
appl i cation US94/110 Pfizer WD 95/33750, Pfizer WD 95/34563, Pfizer WO
95/ 33727 andC®F SLCEREOP Ny TSl apaing 1faqrD) (Rle AHRETREI Y 2%®at abl e with

CRF amﬁ&ﬁ@iéﬁédaiﬁ U dk Sclb@%edNbQ U4550faé42 Nos , §3 063245 ageh Phpg m Rev.

43: 425- 473 (1991). Arole fo CRF has al so been postul ated in the
eti ol ogy, Oéhdm&)%it hi)p%@/%ﬂ)?%g@n@ﬁA@%%e?‘!h%r iy s, LIReIR ISt 15
di Seasey o UL 9t £0: Sy B oease . (AOPE Xl &1 ALY 0%y QHLOMSR5] e pUPT anucl ear
pal sy and anyo eral sclerosis as hey relate to the dysfunction

of CRmel@hsapml:tmtmm ralsonéivoless yerriidtoropiavies it B. De

Souza, 3. ); i H.

ryan. £ TaoneBERaTaE LAt tEL afbnd’ oRH e mfonl Ml SR 100s:

and J.aphhiowcbon (B@ﬁ/mc\%@p PfDBST W@(ﬁWBZD,OCPi]iZQI SO Pat ent

No. 6, 05 I byp L.ef n entirety,

di scl os%%g)%%?gmrﬁe%ep or %g%%?%? %\% rlsare %ﬁe]ﬁ\ﬁ C|§n4%]4ﬁ 'Ttglreat ment and

pr a\DentDDsne@ée@ecamM@entmd ‘speamaab]:erxdl% @Rammtagcsrcmm cameur onal danmage
erebral i 5S¢ uch —as ce r | 1sche , B

eXCI tot%ﬁ’% UFRTT oh hﬁn%arm%% 1gp| I%b@% ﬁ{ Ip&)oﬁ'f %@s I’:ter?gucerﬂdﬁ n4rT2u5n

dysf uncnvmn$199.‘phob| as, nuscul ar spasns, Par ki nson' s di sease, Huntl ngton's

G pease, url pep neentifience, aeal s deiia alche, Gl ehelrr o tpe
dependemd%amﬁlp]ay@i@lm@ﬁ%feAgzheud@:pemdﬁmme,orPaﬂcnmxbn s:ocal ne,
her. benzodl i hes, t her cema. United States
Parent SS8T00 Ligbv R ahr el | SLPRERE potadete S VBT B T EPENGe in 1t
entiretyupdhsctDesges KRN segephpbtrophic lateral sclerosis as they
relate to the dysfunction of CRF neurons in the central
nervous system [for review see E. B. De Souza, Hosp. Practice
23:59 (1988); G. N. Smagin, L. A. Howell, D. H. Ryan, E. B. De
20 Souza and R. B. S. Harris Neuroreport 9, 1601-1601, 1998; and
J. Pharmacol. Exp. Therap., 293, 700-806, 2000;1. U.S. Patent
No.6,051,578, which is incorporated herein by reference in its
entirety, discloses (CRF) receptor antagonist which are useful
in the treatment and prevention of head trauma, spinal cord
25 trauma, ischemic neuronal damage (e.g., cerebral ischemia such
as cerebral hippocampal ischemia), excitotoxic neuronal
damage, epilepsy, stroke, stress induced immune dysfunctions,
phobias, muscular spasms, Parkinson’s disease, Huntington’s
disease, urinary incontinence, senile dementia of the
30 Alzheimer'’s type, multiinfarct dementia, amyotrophic lateral
sclerosis, chemical dependencies and addictions (e.g.,
dependencies on alcohol, cocaine, heroin, benzodiazepines, or
other drugs), and hypoglycemia.
United States Patent No. 6,001,807, which is incorporated

35 herein by reference in its entirety, discloses (CRF) receptor
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-2 WD 02/ 05749 PCT/ USO1/ 22808 antagoni st which are useful in the treatnent
and prevention of enesis. The anti-enetic activity of the CRF-antagonists
i s indi oaoeziodyy experinents perforned for exanpl e as deseeT/sa/12908 Ueno et
al, Life Sciences 41: 513-518 (1987); and Rudd et al., 5 British Journal of
Phar macol ogy 119: 931-936 (1996). Al so, a nunber of publications disclose

CRF1 re . ant agoni s I , n@_qs g -+ 4358-
4360 (1%@%‘?6%?%@%1@% %%ﬁ%ﬁjéége%é 35 éai’%%%is%‘%d(199“'6%}?%0&?20nf et
glh., J.e&z‘lbdsi}hegrhd%rlﬂ_ﬂ)—oaﬂa@iqmi\mf&ﬂqf me%iéllrétagl@liaﬁit% Bur. J. |

armaco] oy, : - ;.an : ; roacol oy.
323, 21%3§¥03§%‘3,b%%‘céergir%é??gsgc%%o?%@%% hﬁ%?e%]a‘%@ler e"’}%;ﬁeen%%r%]%}?rﬁ :
entiretYendbee akpekife cadigntde 4he TRFSIRcER D) 1 igahRBRTCIDY als. ,
di scl osed. i il et al., BioOganc, Medici 8, 181-189, 15
200%, mﬁ?bﬁlggqﬁ%‘éﬁg%gr%ﬁ e%laf‘?gf’ae?%g%gypjefge'r eénijcfe_élbf\éiﬁﬁe)nti rety. Al so,

y

CRF2 (rjecept 0xl$d gammdsymber €X amgib ki sativags Nl sc Ly ATRE N ranedpaiolrer  CRF2
peptides, are disclosed in et _.al., . i n s. 6,,411, 8; J.
Spi ess Bt CAIONITT¥ndODR0° T i TordS o el N 1 ey, 350,435 1008
I\P/bl eﬁyI?36oE(pg%6H2$ghmlt%mee%m_ Recepted ; Claatl. 39 P.4HBehats b@t 619f96)M)I. _
sychi at r : - : : [ [ por at e ei reference in
its ent?lﬁ%‘?ygtvﬁ te ‘51%%%8. CIof &‘:ilf)r eﬂg%b]r@’a%yw&ct M%‘fjasg%n?%ts 25
hag gbeeal shomtrt 07 proiters doxdpl Y310€, (B9e+ 2y, refhe] ng)d ashsbach et
anti-depressant effects in animals,_the functjon of CRF2 receptors is |ess

wel | stadli edEU¥n $i t DRFETRTA Gt | 9 amttt 7 @cebt ot AR BHadoYr aphy

experi MpAt sSSP LACHLELEERIBY +OfBLentOCH | Zesh PrémmItdts | N tdwee | i nbi ¢ and
hypot hal am ¢ _brain 30 regions, suggesting_a role_in_nediatin ihe
anxi ogefPeChRECahhbr ehd ctlo? f T s TEESBRRT RagRE E?,E’C%O@:RF?-%%@ PPGe

ant agoni §t i { Abin Sauvagi Nes 3 rHasi beesai dendi fdesh (@) yes1 g et
al . 1995% Proc. Nat|. Acad. Sci. USA 92, 10575-579). Furthernore,
AstiPess?R00a Pepeh des i PR cdRmarahy lorPeference in 1ts

entirety.

Also, CRF,; receptor ligands, for example sauvagine,
urocortin and other CRF,; peptides, are disclosed in Ho et al.,
Mol. Brain Res. 6, 11, 1998; J. Spiess et al., Trends

20 Endocrinology and Metabolism 9, 140-~145, 1998 Molecular
Properties of the CRF Receptor; and D. P. Behan et al., Mol.
Psychiatry 1, 265-277, 1996, which is incorporated herein by
reference in its entirety.

While blockade of CRF; receptors by selective antagonists

25 has been shown to produce anxiolytic (anxiety-reducing) and
anti-depressant effects in animals, the function of CRF;
receptors is less well studied. In situ hybridization and
receptor autoradiography experiments show the receptor to be
localized primarily in the limbic and hypothalamic brain

30 regions, suggesting a role in mediating the anxiogenic and
anorexic effects of CRF. Recently, a CRF;-selective antagonist
(Anti-Sauvagine-30) has been identified (Gulyas J. et
al.(1995) Proc. Natl. Acad. Sci. USA 92, 10575-579).
Furthermore, Astressin, a peptide having dual CRF1l and CRF2

35 activity has been identified (Ruhmann, A., Bonk, I., Lin, C.
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35 activity has been identified (Ruhmann, A, Bonk, I., Lin, C -3 WO

02/ 05749 PCT/ US01/ 22808 R, Rosenfeld, M G & Spiess, J. (1998) Proc.
Nat | . Acawo 02/& 2 USA 95, 15264-15269). In the absence of PEp®sIFI2808agoni st s
or antagonists to this receptor, antisense suppression of CRF2 receptor
expression may provide evidence for the role of the 5 receptor in nornal

physi ol Ry . rA¥EA SENSE 10] i@onucdenidglesT ar el ) texdd ganel eatd=es
(typically fromabout 15 to about 25 nucleotides in length) which are
desi gnetCto B cotpllenett ak32 ¢ a Porthorioicnas NSP SOt etI3d B85+ erest .

Hybri di gat 400 inadt Antd sense A-obi gonuslendd e té:hpcfglseé% o gglr,Site
t hrough Watson-Crick base-pairing initiates a cascade of events which

t er mi na¥CERIEOH| PHRITRRT LU i BRY FPFSEIRY Jegtentg ifay dihe Heokarcfettér® nRNnA

nol ecul godhidh Gl LONseaUance; fodhi s MRNA degradation is the suppression
of synthesi's of the encoded protein. Studies 15 done in the presence of

si gni fi cant |AntisRreR] ¢el@druegteehides AetEPH Al FPmgleaiialgs it s
functio ahsen | angls; i.S se with

t he CRthEfIgei(}:e%itn%) , aCr;df.iilxgﬁetrlsf;ﬂg'%clg g%%u%elﬂofi%de% can %égsselxrt?rlerre t;rfjsusef ul

t ool s fwriclhrateidesioned oralbst erfimbemantanititd ¢h,patisiort aaf Fa W to 20

di sti ngui : ref?%; @g@_} fﬁ{q J proteins (such
as CRF%H%%;C%%:J ﬁr@wﬁ@%% C affejdo teﬁcgrﬁoét)jif ég’losm JIéleer\%eth smal | nol ecul e
| i §&@ndsol Ihenwekiqri dmd- s el we tmRIA of it ters 1 e tilsenseh Jeuencdrick not a
trivi a!bfé%r;%fxei gﬁ’ktﬂl @eg'éggé‘y&éo?&tdﬁee%e M delyand e in

unpr edi ctabl R thel'r ac IVity because their ar ge s"have

si gni f i chigosecrmtarde ahdr¢ er¢d allggisAdaictan eof Wiie hbamresrd Ir@Nfer porti ons

o o0 AT EeUE dpsEsessal e DU e, R REIRY
Usi ng atl3® smbreoedsirord eshnsypuehewi sleviel ipeder(ddalest @mtoteiRot eritwhitdssense
o sgonugleoti Somd oAb huren i g enl Slafend B sl onally
Nucl . AcaxsetRed . ptheikDQlayl HHAreal its function. In the absence of
small molecule ligands (as is the case with the CRF; receptor),
antisense oligonucleotides can be extremely useful tools for
protein functional studies. 1In addition, they can be used to
20 distinguish between closely related members of a family of
proteins (such as CRF; and CRF,;) in ways which are often not
possible with small molecule ligands.
The design and selection of potent antisense sequences is
not a trivial exercise. 2Antisense oligonucleotides vary
25 widely and unpredictably in their activity because their mRNA
targets have significant secondary and tertiary structure
which render larger portions of an mRNA molecule inaccessible
to hybridization. Only 20-35% of antisense seguences have
significant inhibitory activity (50% or more). Using a
30 molecular technigue we developed (Ho et al., Potent antisense
oligonucleotides to the human multidrug resistance-1 mRNA are
rationally selected by mapping RNA-accessible sites with
oligonucleotide libraries. Nucl. Acids Res. 24, 1901-1907,
1996; Ho et al., Mapping of RNA accessible sites for antisense

35 experiments with oligonucleotide libraries. Nature Biotech.
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1996; Ho et al., Mapping of RNA accessible sites for antisense 35
experinments with oligonucleotide libraries. Nature Biotech. -4 WO 02/05749
PCT/ USO1MPQ 8087496, 59-63, 1998), multiple accessibl e regpOn®Siwe2eise CRF2
receptor nmRNA were identified. Antisense oligonucleotides directed against
these accessible sites inhibited the binding of 1251-sauvagine to CRF2

recepto I Bg VEYO I . 0 T ning the
functlo%gbe%Iéz’ P%%%Ltoﬁgfk ggég%g%e¥%%%r% ggﬁ%?% il?u‘gﬁe diled to find
evi denceeteptonviokNEmeatreoideéhei CREQ. r emept eensa okiyatuabedtisdesaanxi ogeni c
effects one st ud Hei nri chs t.al ., Do

Cort1 ol ToR e roneG FhBeSr Sefes® Tt E AT esmson i fa ohe Rinding, o

anxi OgeafclszkQaibﬁé]@yh@rto%ng Hmnemﬂﬁcghn b2y H9MeasERED %r.ecept or s
wer reduced b 15- 20% a t he ol jgonucl eoti des use roduced toxic
si de ef fect sTW S?ﬁ5¥??ﬁﬁﬁt %E YRt FoEI™ Lot HaR RbrfHimded t he

behavi orateskpes | HBHE Sbebht tegodetal | E%hpé@&dﬂ@ﬁ faitde 46 seepnd report
(Mont kowski et al., Biol. Psychiatry 39, 566, 1996; .and Lj.ebsch, }G

Landgr afV1RENCENERF nhRWO LKA b QEnhe CRF2 F9qRiferin medisdeqy Fh

Psychi abhkfodresic 33£ £468:168. CkPWEVl%we\lfé\r A Bt Ushye Ust iy CHEi et disense
ol i gonucl eotides which are described in | nternati onal Pat ent Appl i cation

No. 20°PCH USCPHBL9° hRaPUS- Pat et 16 pf 3¢ eR T drRNo Pudoed1 §8F 2 whi ch are

i nqqr porat & HLE ehdlai ArEhghki 8561 1 Y; kML ORYE; SH- SCONEG epehhade$ UPPF €SSi 0N
CRF2 receptor expression produces anxiaolytic effects in_ani mal s.

Furtherﬁ%r%l weOhave GREr&PSEPEOrRat'cBehetHECERPY 2B1lVed8pEbF  afbflsense

0|lgonuﬁhéoélP&oﬁécf@oé?ﬁb&'§£§&¢§r&&&@b@-t&%?g-éf&@péﬁfeétgand the
anxiolytic effect is greatl enhanced. SUMVARY OF THE | NVENTI ON 30 Thi s

i nvent i 6flgRi Bieant ovalabthbesel whiah et dizoe dernfegeded didl with CRFZ
and CRPZ.Leceptol &ehl f.ltn¥n 18t19 d@%f'ﬁ% &%i&e& ﬂ@tﬂr‘f’é‘ga' n need

t hereof a therapeutica %fectlve anount of recept or nd and a
CRA® r egepolpfl report (Montkowskl et al., Biol. Psychlatry 39, 566,

1996; and Liebsch, G., Landgraf, R., Engelmann, M., Lorscher,
P. & Holsboer, F. (1999) J. Psychiatric Res. 33, 153-163.
However, in a study using CRF; antisense oligonucleotides
which are described in International Patent Application No.
20 PCT/US00/081l9 and US Patent Application No. 09/481981, which
are lncorporated herein in their entirety, we have discovered
that suppression of CRF, receptor expression produces
anxiolytic effects in animals.
Furthermore, we have discovered that when the CRF;
25 receptor antisense oligonucleotide is co-administered with a
CRF; receptor ligand, the anxiolytic effect is greatly

enhanced.

SUMMARY OF THE INVENTION

30 This invention relates to a method of treating a disorder
associated with CRF; and CRF, receptor activity, comprising
administering to a patient in need thereof a therapeutically
effective amount of a CRF; receptor ligand and a CRF,; receptor
ligand, or pharmaceutically acceptable salts or prodrugs

35 thereof.



| i gand, or pharmaceutically acceptable salts or prodrugs 35 thereof. -5 WO
02/ 05749 PCT/ US01/ 22808 In one enbodi nent, the present invention provides
a met hod vob 02684 i ng a di sorder associated with CRF1 and BREZSOWREEpt or
activity, conprising admnistering to a patient in need thereof a

t herapeutically effective anmount of a CRF1 5 receptor |igand and a CRF2
receptor |iganthnoremhodimeett iqad Ipreaaoeptabdre isal ta@ridquodr ugs t her eof
wherein the CRF1 ligand receptor_is agonistic_ of, the CRFl receptor. In
anot herm%ﬁ%i%rﬁ@qq?éq%raes@rﬁoq%rﬁﬁgsﬁpﬁtﬁﬁ JetD, CRigt #Y %?Pp%reati ng a
di sor de¥e gt ad@di Wi £, Gk {eRR2m i) dJeseMPread ipddientcdipri si ng
admnistering to a patient in need thereof a therapeutically effective

anount RFed Lok & RVTAPYarith it of (G2 Yo GItWIE 195géh EREer
phasnmaceitd, sald Vi i fecepi.abl £ sabt §e@§%@69dx ygsné hes £obha WhgE &k i dAE1 LRF1L

| igand receptor is antagonistic of e CRF1 receptor. 15 In ryL(,at anot her
enbodi mefreriHel o reakit NI HrieBRat . ahfsteigy §re (GRat LAg2rdi sor der

associ at&d i 4.h {RREl &0 CREZ, £ NaGERIY, %%TciePbitTo)b. conprising adm nistering
. . . I

to a patient in need thereof a therapeutically effective amount of a CRF1

receptor | i gihcrricher CRIQOGEeIPt orthe RIRESRE ITHERHECBUIRTAIAP2 _
accept gplg, 'tcg]ée %%%EB% UgSq { IF KOS 5 WKERI e d NG GReRE, | gaAdorF£Ceptor is

agonistic o F2 receptor. In still another enbodinment, the present

i niént i pRceproyiakesivl et hoemef 1 9 entddg bl e eordert ass @@ttt wit h CRFL
and CRE ctiw %9@3" 2 0 i 2 tient in
need th%er%&(;fcﬁg&? %fa%e%ﬂtl%%%? y e‘%lzic{'?eve arrﬁt;iu\?]% Echr)r#&}g;ﬂag %Fﬁl l?:eé]&fallptor | i gand
and a CRFZpezeptigand gand, a CRFphacemtent Liabhg, actephabhaceaticably

prodru her [ei ' r g ORLstig of the

CRF2 rg%ceép?pgtra.eg[en %\gf%gtﬁ%régﬁ%%%e%%e’ %ﬁn ni%égnrgtl nﬂ%é%\%/liades a

30 met hoetaftdr ekt | agtagoh ot deroassdoeiGRId neceptORRF1 and CRF2  recept or
atnéplgrﬁk% {]ng,nfrgig, agéitﬂ)fgéeﬂ@ il{.{?e%:i:[&?rp%vi%es

activity, c risin
t herapeutica yyeetff%ré?lve anoun

a method of treating a disorder associated with CRF; and CRF;
receptor activity, comprising administering to a patient in
need thereof a therapeutically effective amount of a CRF;
receptor ligand and a CRF; receptor ligand, or pharmaceutically
20 acceptable salts or prodrugs thereof, wherein the CRF; ligand
receptor is agonistic of the CRF; receptor.
In still another embodiment, the present invention
provides a method of treating a disorder associated with CRF;
and CRF, receptor activity, comprising administering to a
25 patient in need thereof a therapeutically effective amount of
a CRF; receptor ligand and a CRF; receptor ligand, oxr
pharmaceutically acceptable salts or prodrugs thereof, wherein
the CRF, ligand receptor is antagonistic of the CRF; receptor.
In a further embodiment, the present invention provides a
30 method of treating a disorder associated with CRF; and CRF;
receptor activity, comprising administering to a patient in
need thereof a therapeutically effective amount of a CRF;
receptor ligand and a CRF2 receptor antisense oligonucleotide,
or pharmaceutically acceptable salts or prodrugs

35 thereof,wherein the CRF2 receptor antisense oligonucleotide is
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receptor ligand and a CRF2 receptor antisense oligonucleotide, or

phar maceutical |y acceptable salts or prodrugs 35 thereof,wherein the CRF2
recept or vemvr/emse ol i gonucleotide is -6 WO 02/ 05749 PCTPUBD$4122838 an
anti sense ol i gonucl eoti de conposed of chinmeric oligonucleotides wherein
bet ween 10-70% of the 2'- deoxyribonucl eoti de phosphorot hi oate residues are
repl aced, JMdilsdmdi fdeds iRl 1RQIH 4R IR¥IBRS oF IdhivRiri further embodi ment,
the present invention "provides a nethod of treating a disorder associated

wi t h CRAZ 9o IgRA desc efhtasieiac tialvapn ddhpid%siodg didniZiistering to a
pat i entdéc{;iyg}g%g:ﬁan &0l AR alda Lhintlue arRlbibeey ORFL

recept or - a 2 receptor antisense 10 oligonucl eotide, or
phar macsuti eeldyf st epicalsiad isk tresgidugsr.odr ugs t her eof , wherei n t he CRF2

receptor ant ﬁi;1§_e |l eat] LS a ' |4 geoti de
corrgosed of 1!ﬁis: merd gé% I gonuegr%ggﬁ?n égt'v\/rrice;}?é;itdn et vveccairrljlv%a - %0.% of the 2'-
deoxyr idsoniclesota deetihmd pho riotdsitdatoe a ekl stuskema ees soapladest WS hwiORF1nodi f i ed

nucl eot | i e m i . s

2' - met ﬁ@%r@ﬁngggé%?%egéﬁg\é%%ﬂi ée(gskﬁ%%%irg&m%ﬁg%;ygﬁrﬁ%x% ihonucl eot i de

phosphaditeistrar sin 2iedd udraradbenudiestpas: i @ldsplddissstiors amount of

5-(1-pro | ) cyt osi ne, phosphor ot hi , b= (l-pro aci |

phosph(?r (Wo%?é,ep Qﬁe}ﬁ%‘?m@y %@i%eg%fpﬁ%cse %?Jgt%llg%g%/ée%%

2' 1deoxylridmonucl et idle N3* PR rmapleaspherldy datesp taaid epaayiars des nucl ei ¢

aci ds, and. | ock nucl ei.c _aci ds . havj the formula; .B\O B OO0 OOQO"0

or PLORIPIPES gg’t?r,e?/#fé’ﬁﬁﬁelél istglea dp%%r iﬁeé:e(??coﬁ/iar%td‘lsneélsnease. 25 In still

a furt helri grhotli stemnide the f esanitsdmsentligonyrledtdet aongtdsed! off treating

2 i sorder, assoct aled, W10, GREL AN FFBLSA Yo S e o YR 1 5110
deoxyribonucleotide phosphorothiocate residues are replaced

15 with modified nucleotide residues selected from the following
group: 2’'-methoxyribonucleotide phosphodiesters, 2’'-methoxy-
ethoxyribonucleotide phosphodiesters, 2’-fluoro-ribonucleotide
phosphodiesters, 5-(l-propynyl)cytosine phosphorothioate, 5-
(1-propynyl)uracil phosphorothioate, 5-methyl cytosine

20 phosphorothiocate, 2’'-deoxyribonucleotide-N3'-P5’
phosphoramidate, and polyamide nucleic acids, and locked

nucleic acids having the formula:

N
O
o -0 or
N ) )
-0 O , wherein B is a
purine or pyimidine base.
25 In still a further embodiment, the present invention

provides a method of treating a disorder associated with CRF:
and CRF,; receptor activity, comprising administering to a
patient in need thereof a therapeutically effective amount of
a CRF; receptor ligand and a CRF2 receptor antisense

30 oligonucleotide, or pharmaceutically acceptable salts oxr
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patient in need thereof a therapeutically effective amount of a CRF1
receptor |igand and a CRF2 receptor antisense 30 oligonucl eotide, or

phar macew® ozbi7yo acceptabl e salts or -7 WO 02/ 05749 PCT/ RSOUA®2208@
prodrugs thereof,wherein the CRF2 receptor antisense oligonucleotide is an
anti sense oligonucleotides conposed of chineric oligonucleotides wherein
bet ween, éﬂogrrh%éo the?% e%%yﬂc %Oer%c%%tBQO%W&%%%wte residues are
repl ace fle nucl eot1 de resi dues, wherein the oligonucleotide

i s fromldlgemucil®aty deb st azsanﬁclsmed@dug@w&@pﬁldm anopreedenBodi nent ,
the pr t i @IEQ d f reatigngpa diss er, ;associ at ed
wth c%%?’ﬂ‘aer?&%c@zlg%?%%%;é&g%%& |W\1;l| Y, Qlcg%ppzlteseﬁlng a r?‘l n:agt g?llgné to a

pat i entdeioncyl(ibmdentlideda‘ p@osmv@lomm:uqaalel yesfifeesi weeamepiacefl a CRF1
recept of. n r, tis ucl ;

pha?rra(\:oﬂeu | ca%\dyf%‘ae(;%lcglp%%belotl G%(::)ch—lEill %rslddr%ﬁl%%egt%%%% % 1\%%%5@1%1%0 (F)TedERFZ
recept drs zﬂItdnseatmmIJJSgdtmtaﬂa@mu ae mc]&rmta.lﬂelssemsée@gt@onucl eoti des
conposed of _chiner.ic 15 onu | e des rein b etween 0-.70% of the 2'-
deoxyr i bonuc-[ICec?tnOd%1 ﬁhos % ?‘té“ Gy % Pveﬁle *ant sgﬁ%ges 2

ol i gonu@ltem:td @S tatem trieyl ace’idswrtilaarnmhsfdoadtma?cmmh daFlraerBi m In yet
anot her %é) iment th resent .i nventi nnprg:V| des ,20 _a of treating

a di soF(?é:re 0AH Y Wit IFOBREL SaRY SEEEFEGr TaC i \?at flen oftPri si ng
adm ni s;te@d ﬂgleIIanE patihettapen t ikead vt keifeat irvet Babapeubifcal Crref f ecti ve

anount of recep | i gand and [eceptor.antise .

o1 Gon SR Ho L 1D A GHEF CAP PP BEEeBR AL 08I ‘E’%l%?n%?g‘a%bé“:‘%

t her eofowiw&lmadémﬂaaﬁayr eceRpeabirt issanse o ng@rdwlggotl de is

ant i sen e oI| nucl eotl es corrprl Si ng?t he follown ces., G}%Al TGT ACG

TGT TGE hegein EToREES AT 33@0]% ? ety AGG TGG
TGA T%ncﬁnt&%ns(ed)ol-ﬁ%n@@eé@d@@cc%oé@ﬁ Q€ chimeric

15 oligonucleotides, wherein between 60-70% of the 2’'-

deoxyribonucleotide phosphorothiocate residues of the antisense
oligonucleotides are replaced with modified nucleotide
residues.
In yet another embodiment the present invention provides
20 a method of treating a disorder associated with CRF; and CRF;
receptor activity, comprising administering to a patient in
need thereof a therapeutically effective amount of a CRF;
receptor ligand and a CRF2 receptor antisense oligonucleotide,
or pharmaceutically acceptable salts or prodrugs
25 thereof,wherein the CRF2 receptor antisense oligonucleotide is
an antisense oligonucleotides comprising the following
seguences:
(a) TGT ACG TGT TGC GCA AGA GG;
(b) GGT GGG CGA TGT GGG AAT G;
30 (c) GGA TGA AGG TGG TGA TGA GG; and
(d) TGA CGC AGC GGC ACC AGA CcC.

In still another embodiment, the present invention

Qv

provides a method of treating a disorder associated with CRF;
and CRF; receptor activity, comprising administering to a

35 patient in need thereof a therapeutically effective amount of

-8-



In still another enbodi ment, the present invention provides a nethod of
treating a disorder associated wwth CRF1 and CRF2 receptor activity,
conpri si mgoadeiTmd stering to a 35 patient in need thereof BCTH&01Z6w8tically
effective anount of -8 WD 02/05749 PCT/ US01/22808 a CRFlI receptor |igand
and a CRF2 receptor antisense oligonucleotide, or pharmaceutically

accept gbl a P1 OGL 4GS hAes ek WABEEH oL hendisongder is a
psychi tht)r(l;eféﬁl g%é%@%@? 5§'| n aafﬁrt hngenbodigbne%t, the present invention

provi desl dgonme kret sie t razatitmy e pRyickrak kY GefeRiadee &6ldd &fed with CRF
and CREZ SBOEPL o afddy) ;%e% OISl N AN SILT NEJh diald ent 1n need

thereof " at apeuti ca ctive anount o receptor ligand and a
CRF2 r edbproteri gand, or 10 pharnaceutically acceptable salts or prodrugs

t hegeof el ychi at.r] i i | s f
coné isti ngw(gfrE aén)rzfl IEe y,&cs)b%gésﬁlv%%%’npsﬁ%ieé/%é%glrg%rlg‘geﬁpcpla%?? Méﬁsog{éd)e%? S,
post - t rmeeiniadd co $t resst e or deyy clplobr s, diswrded @sgwriadsad] witd d&hessi on.

15 In ano enbaodi pent e.present |k i i hod of
Creati i o Faer EELcar R EAPkT T ROhRe Y ERY lpbhoyteet,d cata ol O

conpr i spangi et in stexd ndhdwea pattilemtapeut ivseldl vt kel feaft iard lerapsutdfcal |y

ef fective unt of a |_.recepto i gand and a.CRF2 receptor |igand, or
phar nacaeu(E]?PE:T]gFWeE%Oﬁcg%Rg?%%I %n(ga?t éRo? %&cg %ﬁésitlﬁg"r'lé(jf STwherein the

di sor deshdsmasehietd£Ml f raam dgtealgl ® uge Consois tpmglrofghadketeaina, spinal cord
trauma, .jschem ¢ neuronal damage. (e.g., cerebral, ischem a.such _as cerebral
hi ppoca"f%%lfejr’%cﬁé?ﬁ]%ﬁlfcr}é%&?rtjoﬁ g(%%oﬁg?ﬁ oral Seg]a%tgeeg 5Tt %é?,grsqurpoke,
Stress &mICee hdmath earthyisd tinctdlanss s 125- gdnadal s, vemnsici d e rs,p asirs,c

Par ki nson's di sease, Huntington's . disease, urinary incontinence,, senile
denent i &L BPL £FES A@%%Tfrmu‘ga*t%es,t?ﬁﬁ%i%rﬁ%‘i T 338 AHFGForhi ¢

| at er alnes¢d £ 0S| $nd chapht &ad i stependenci es and addi ctions (e.g.,

dependenci es on al cohol , oc(%\j ne, heroin, benzodjazepines, or .30 ot her
dr és) and %@p%@ﬁ%hﬁﬁﬁ%ﬁgo iment, the present inverltion provides a

method of treating a disorder associated with CRF; and CRF;
receptor activity, comprising administering to a patient in
need thereof a therapeutically effective amount of a CRF;
receptor ligand and a CRF; receptor ligand, or pharmaceutically
20 acceptable salts or prodrugs thereof, wherein the disorder is
selected from the group consisting of head trauma, spinal cord
trauma, ischemic neuronal damage (e.g., cerebral ischemia such
as cerebral hippocampal ischemia), excitotoxic neuronal
damage, epilepsy, stroke, stress induced immune dysfunctions,
25 phobias, muscular spasms, Parkinson’s disease, Huntington’s
disease, urinary incontinence, senile dementia of the
Alzheimer’s type, multiinfarct dementia, amyotrophic lateral
sclerosis, chemical dependencies and addictions (e.g.,
dependencies on alcohol, cocaine, heroin, benzodiazepines, or
30 other drugs), and hypoglycemia.

In another embodiment, the present invention provides a
method of treating a disorder associated with CRF; and CRF;
receptor activity, comprising administering to a patient in
need thereof a therapeutically effective amount of a CRF;

35 receptor ligand and a CRF; receptor ligand, or pharmaceutically

-9-



I n anot her enbodi nent, the present invention provides a nethod of treating
a di sorder associated wwth CRFI and CRF2 receptor activity, conprising
adm ni st avOnzoi7e9 a patient in need thereof a therapeuti cRCTYSaiRewst i ve
anount of a CRFI 35 receptor ligand and a CRF2 receptor |igand, or
pharmaceutically -9 WO 02/05749 PCT/ USOL/ 22808 acceptable salts or

pr odru f i 14U rd e . r,ald nd the
CRF2 rg%ceép%ggr%ilégas\rllggeﬁrsg &C%Budryrlaste.ﬂ}{%eéﬂﬂl I‘A%a%r?oeilﬁfe:r e nol |_t%gjr}'?l,gat he
pr esenttheERii vacéoprovl esnd aedhbide ofRFr zarengoa disendeisassoci at ed

W th CRCFOZnc J_,nrde 2 receptor activity, conprising admnistering to a
patient in fieed ther eof a therapeutically effective amount of a
y

CRFI r ecept orIzd igand ano ttheGRFEnetieprdr, |tigampd,esemt pharareciemnt i cal |y
acceptabl e salts or .prodr t her eof, erein 10 adm.ni.steri. CRFZ

r ecgpt PPV YA aaﬁk?'{}f?eéiﬁggtl‘”reeagteﬁ%ra Vé%isgoérr% i sas%eoqculean elcglwlrll%ntc%gtl anot her
enbodi rend ,CRIerpeesent Aaveniton pomayttledng aadet hbdtefitgeadiang a di sorder
associ ated, with CRFZ CRF2. receptor activity, rising contacting an
ef f ect iRRF HHunt® f?edfrg“ﬁﬂ# eace‘%?‘%ral?ef cf‘\ﬁ’o%'r% < %Weec%&%& Iol%tgand

W th a acommosetédtiosoni ghndngn&REZCREC epteptand LERRAA eeept or. I n yet

anot her enbodi nent, the present jnvention provigdes met hod of treating a
di Sor AR BASRRTH R Wi A SR s r%rgéﬁ%?r%‘t ﬁiﬂeﬁﬁ"ég’o Sy
contact hdgi s edd e vl auntecdfrot 2i&Rmireseptive ¢rhpardcapdog CRF2

receptor, anti sense oligonucleotide with a conposition containing CRFZ
r ecept ok 192Rh kB FPFUFE - receptor antisense oligonucleotide is an

anti sense ol jgopucl pRldnias saymoseshof o Mrddentoliganicl @otdrars aser ei n
bet ween 10-70% of the 2' 25 deoxyri bonucl eot de d{aho_sphor ot hi ogt e residues
are rept deedhodith FRRATING Ut £0tiYe TN UREE MR (RN riidi nent

the preseadpd & ed QR del @t Osidd i ai Y ST deTFaAssfd alfioM t h CRF2

receptor activity, conprising contacting an effective anmount_ of a CRF2

redépt opf a CRF, receptor ligand and a CRF; receptor ligand with a
composition containing CRF; receptor and CRF; receptor.

In yet another embodiment, the present invention provides
a method of treating a disorder associated with CRF; and CRF;
receptor activity, comprising contacting an effective amount

20 of a CRF; receptor ligand and a CRF2 receptor antisense
oligonucleotide with a composition containing CRF; receptor,
wherein the CRF2 receptor antisense oligonucleotide is an
antisense oligonucleotides composed of chimeric
oligonucleotides wherein between 10-70% of the 2'-

25 deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide residues.

In a further embodiment the present invention relates to
treating a disorder associated with CRF; receptor activity,
comprising contacting an effective amount of a CRF; receptor

30 1ligand with a composition containing CRF; receptor.

In yet a further embodiment, the present invention
provides a pharmaceutical composition comprising a CRF;
receptor ligand and a CRF,; receptor ligand, or pharmaceutically

acceptable salts or prodrugs thereof,and a pharmaceutical

35 carrier.

-10-



30 ligand with a conposition containing CRF2 receptor. In yet a further
enbodi nent, the present invention provides a pharnmaceutical conposition
conpri si WO a2/GREY.  receptor |ligand and a CRF2 receptor |ipanisoig2sos
pharmaceutically acceptable salts or prodrugs thereof,and a pharnmceuti cal
35 carrier. -10 WD 02/05749 PCT/US01/22808 1In still a further enbodi nent,

t he present . nventi-o I g euthcal _Ki ra i or
preventing aflpdglecg&olrlder}T p%g]}s/#b}g&at%@%v}mﬁt th%ﬁ&)égﬁ[ﬁ{t(r)elé}e\}[’)etqg%log%ti vity,

sai d ketowighgy issipirrangtentaldaly loft separates tciorg aimarssvartiiemesi & at 5 | east
one of said contajners .contains r r. Ligan Nol4 .

phar mac%ltﬁ?rcaﬁﬁ yasés’coccelp%% ?e"%si-a t&)ﬁ%%d’?%ﬁgf%%&e 8%_% gﬁglgg'ﬁf eggf‘danot her
of sai ckiiordicaimnerssi reprd gphsral GRFD ff ecgrirate |dgearedineors phdraredeutatcal |y
acceptaple salts o rodrugs__thereof, and sai ntainers _optionally
contai m o Oﬁf?aﬁéc%ﬁ(?c%?%tcaa“r%%% S %%R&Oﬁbﬁﬁ?%%%?’f %a%ﬁ’esent

i nvent i@n ProndAesant Pl pcaiddadblld tsdlar dy eatd Moot iangl a

di sorder,_ _associ at ecl}vvith CRF1. and CRF2 recept.or, acti\r/é ,_said kit

conpri sthgt S FRASRSE o1t Sl AX EOMSHH G AT & FRE 18557853t one of
sai d conMHer Sort PHanse u R e capiapt dbigandh 1 t OroA gwdrmeeut i cal |y
acceptabl e salt or pro_drll_i(%jther eof, and at | east another of said

cont ai NIt AHS SEEREPMREWTGT ORI GIse AMFoMu@ eoti de, or

phapmacssl gl dut aeceptabl gesal ts or prodrugs thereof, and said containers
optionally 20 contain a pharmaceutical carrier. In still anaother

embodi ment , FhEMRRSH | IR W Hes @ RHRRFITI 1KAHG TRPE 3% & 1igand

acti vi tyyhanth GedRida1 necept oF &ﬁ&'ﬂ\{%gﬁ(‘éﬂ Wtk dridi s & idn ddyaadyr eat nent  of
psychiatric disorders. 25 In éet anot her enbodi nent, the present invention

provi dedssagiidtschsel @t | ot RBe g egepéeredcagingt FREITRNA of the CRF2
recept of o G i RS a4 4 oy T S UCEH SV LR rth e dRFAhdRGePLA S 1n the -
rodent brain. Suppression of CRF2 receptor i
15 least one of said containers contains a CRF; receptor ligand,
or a pharmaceutically acceptable salt or prodrug thereof, and
at least another of said containers contains a CRF2 receptor
antisense oligonucleotide, or pharmaceutically acceptable
salts or prodrugs thereof, and said containers optionally
20 contain a pharmaceutical carrier.

In still another embodiment, the invention provides a
compound having CRF; receptor ligand activity and a CRF;
receptor ligand activity for use in the treatment of
psychiatric disorders.

25 In vet another embodiment, the present invention provides
antisense oligonucleotides directed against the mRNA of the
CRF,; receptor which substantially reduce expression of CRF;
receptors in the rodent brain. Suppression of CRF; receptor
function using these oligonucleotides produced significant

30 anxiolytic (anxiety-reducing) effects in animals. These data
provide the first functional evidence that CRF; receptors play
an important role in mediating the anxiogenic (anxiety-
producing) effects of corticotropin releasing factor.
Furthermore, the data demonstrate the potential of CRF,

35 receptor antagonists, including small molecules, to be

_ll_



function using these oligonucl eotides produced significant 30 anxiolytic
(anxi ety-reducing) effects in aninmals. These data provide the first
functi onavoexizience that CRF2 receptors play an inportanPCT/oB&/12808

medi ati ng the anxi ogeni c (anxi ety- producing) effects of corticotropin

rel easing factor. Furthernore, the data denonstrate the potential of CRF2

35 rece r_.ant agoni.sts,. incl udi.n | ]. I es Q e WO 02/ 05749
PCT/ Usoe%%fifdéfe g’f etc S vterel'a(r:lt%%net g)rtZa r‘fJéLn or%%é}evmddfe&)rsé}r%gléag%aﬁsychi atric
di sor detisdmidnediing larkiret \gn-alEses s iokeaseipd -siomudissiored €d,s orgiami, ¢

di sorders,. t-traumatic stress disorder hahi as_and epr.ession. 5 1n a
furt herpaéiﬁg%s%ﬁﬂﬁﬁ%e %?%%‘eﬁﬁal}n}?&}_‘elrﬁ isg eﬁl%o%bldgé)g er'm?t%no&agf atnr%leati ng
psychi alggresdiisar.ders including, but not Ilimted to, anxiety,

obsessi ve- conpul si ve . di sorder,, pani c  _.disorders, .post-traunatic .stress

G srder . oG o ALY 1 S STRRAL BT S BEEN G0 3 he
pat ihentme]ﬂld'(fq:ui: rdriegh tSiHeh gt nirti ca dikerapad ii@ﬁiﬂLll)dielfgf,e(ETjtvelogrmunt of
a pharnmaceuti cal conposition _conprising antisense,, oligonucl eqtides

conpri et hidred Joef"il@orﬂ]?ﬁe;%tlivcfé§%ﬁ°é’rleglvﬁ-dﬁfﬁ%rc&?ert'h@amc

2' - deoxaard rud e Qid e RhAsRorotdi@ale Jiewdas pHodbieplaaged with

nodi fi ed nucl eotide residues. 15 In yet .a further enbodi nment, the invention
pr ovi déeRF St P d o Ratelsiiing ]Q:Yorﬁ%l}ﬁﬂss‘:teﬁld’é?c eTithe 2&GWFy for the

tr eat Myl o Ry G riedigaidey SHAIEIEItIGa 1 dFatedtifid @fhouln® oFNXi ety,
obsessi ve-conpul sive di sorder, panic disorders, post-traumatic stress
di sor det PHFHEIFCE i 1 G808 I O G PR LSS 49 2SS enbodi nent t he

I nvention QIRii1des | Y | &5se Ad 9aNYglieRiides 1GHMRARAG i di iRlhk@
ol i gonucl egg{i des whler ein_between 10- 70‘% of lt he 2' - deoxyr ilbonucl eoti de

phosphorbtHi%stfe thes i dusde aper gsiuded t ige Phasiqrer e teotiedd Esi dues.
25 BRI BR PEIEHIRHLON 14 %i%é}{ Nﬁﬁl%%rtti@en Llegdidents of the invention
|

have been chosen for purposes o ustration and description, but are not
i nfLténded In yvet a further embodiment, the invention provides a

method of screening compounds to determine activity for the
treatment of psychiatric disorders including, but not limited
to, anxiety, obsessive-compulsive disorder, panic disorders,
post-traumatic stress disorder, phobias and depression.

20 In still a further embodiment the invention provides
antisense oligonucleotides composed of chimeric
oligonucleotides wherein between 10-70% of the 2'-
deoxyribonucleotide phosphorothicate residues are replaced
with modified nucleotide residues.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Certain embodiments of the invention have been chosen for
purposes of illustration and description, but are not intended
in any way to restrict the scope of the invention. These
embodiments of the invention are shown in the accompanying

30 drawings described below.

Figure la: Schematic for antisense sequence selection.
Figure 1lb: Identity of chimeric, semi-random oligonucleotide
libraries.

35 Figure 2a: Structure of most commonly used nucleotide analogs

-12-



in any way to restrict the scope of the invention. These enbodinents of
the invention are shown in the acconpanying 30 draw ngs descri bed bel ow.
Figure | avofobrsnmt i c for anti sense sequence sel ection. FpgDUsol/A2808l dentity
of chineric, sem -random oligonucleotide libraries. 35 Figure 2a:
Structure of nmost commonly used nucl eotide analogs -12 WO 02/05749

PCT/ US01/ 22808 arith aidS eNSR1IEUdiceS phide JpReesRiaaiddl Qake avabhat i on
produces CNS toxic effects. Figure 2b: Structure of nodified

ol i gonucl eofr@cluged 635 HaRiich SREiSt&i-n potency but eliminate toxicity when
5 i ncorefated .t &Gl JonUc! Sotidas kel JINGARRhICALIRNSna1bhgure 2c: One
of several possible configurations for chiferic oligonucleotides. Figure
3a: Effect ohight imsdideisl inpheicvebuitded 1o nieftee Liogd cilsghaliedr in rats. 10
Fi gure 3b: Lnhi it -%%ﬁy- quyagi-ne Risrdidng J N dfae terak 1 osept um of
ant?sense tfgg#glqﬁﬂﬁéqr%t e($H§%%iﬁg §§§ay? .Eigurq 2%? Efgeéﬁ of

ant i sedsgunee@arentOren afodeterséhmoiseribilie o fdlomrattéadnysl dormaze. Figure
4b: Inhibiti f - Yﬁgi bjnding in the lateral 15 septum of

anti sense tfgg'%ﬁ]%ﬁggJi q} eegﬁésggﬁd plus maze assay. Figure 5. Effect
of ant iFSauragidee- 3ETredy edziang isehae orl ligenucdtestifieguoa GreEffiagt of

conbi ni ng ak%%E%iEgg%R{ogi%ptisense 20 olignucleotide wwth a CRF1

ant agoni st on freezi ng %$&favior in rats. DETAILED DESCRI PTION OF THE

| NVENTIFGNuNet 3@ver L rdmith iseinse of i'fanselseigite kdnddpablia ehepdbértral2s
inhibitory activit and. ol i gonucl eot i des_t ar get.i ng.t he .CRF2 ceptor nMRNA
are no exbePTTORNIBE (RATTTRES THERETT I EATT o Of° At T val it (156G
sequenCEgure dae OfEffleetrarfe dnyicrhaet treatareitens woideh tdékctanipe t he

success of antisens
%n the éievated plus maze.

f ?°T_gauvagine binding in the lateral

Figure 4b: Inhibition o
15 septum of antisense treated rats in the elevated plus

maze assay.

Figure 5: Effect of antisauvagine-30 on freezing behavior in
rats.
Figure 6: Effect of combining a CRF; receptor antisense
20 olignucleotide with a CRF1l antagonist on freezing

behavior in rats.

DETAILED DESCRIPTION OF THE INVENTION

Not every antisense oligonucleotide is capable of potent
25 inhibitory activity, and oligonucleotides targeting the CRF;
receptor mRNA are no exception to that rule. Identification
of active antisense sequences is one of the more important
parameters which determine the success of antisense
experiments. The factors which influence the potency of
30 antisense sequences are complex and poorly understood;
consequently only 20-35% of antisense oligonucleotides tested
are sufficiently active to produce a 50% inhibitory effect on
targeted protein synthesis.
The selection of active antisense sequences has largely

35 been empirical and rather time-consuming. A method was
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experinments. The factors which influence the potency of 30 anti sense
sequences are conpl ex and poorly understood; consequently only 20-35% of
anti sensavob/gomucl eoti des tested are sufficiently activeCToSpwxnsesce a 50%
inhibitory effect on targeted protein synthesis. The selection of active
anti sense sequences has largely 35 been enpirical and rather

ti me- cansmEitre AlawEidwt] fms 1ok tWAO /1A DPET biBQY 223@8ulichaheftor e

devi sed for |qcating sites on.a | ecul.e.that . are nost accessible to
hybri dieZ& i AGE S & &ﬁ%ﬁm%ﬁr’d& B S5RS€ 1996; Ho et al .,
1928|)_. t;)ﬁhjg&)ﬂmf ehcﬂﬁ _cazaml :(i}ﬁh@ot ﬁ&i.gunaeg&) Hoy ety @lli.ng 1|a_r98RNA }C[ha'la;sgzlaispt with
a i brar , chem ca synt hesi zed, .sem -random_ ol i ganucl eqti des

(Fi gur@qodglmp%\fvy%?(ﬂ Wét?‘{“’t?gy erry Wé’blé’(,gcgé"siRt])r{&e YrEegs rg?slP th%%‘ RNA shoul d
hybsi dijzespsirth o QRdERRITIE WByerueerices],f eund wiakddiom the |ibrary. These
regi ons are suhsequently identified using ribonuclease H1 RNase H),

whi ch %{%%qﬁé%rﬁjﬁqr@ ddavaddrsdr Mired %ﬁ@?ﬁﬁ’@d‘i'e backbone of
only the RM¥A irandiords ybrind A BNAIGURLS%-1 dSequeneihng of the RNA

fragnents produced should allow identification_of those regions in a
parti cfoHP L SHRL agat FREendfse s tHdhidetve ddhEtes f dPS&r geting 15

ant i sensgyiQld gonuc! 8Mddeten tARPiigerldian &f Jdiiny RbomRRIRGe Method to the
RNA transcript containing the entire codin regi on of the CRF2 receptor

nRAA | dRNas e HD i d8HiGH g lorest thaudd viNg silesyams aF &P€ accessi bl e

to hybrifli zald onidh p ANHRRNSE 91904 eQid deS skl alhybeQ JTABLE 1
ACCESSI'BLE"SI TE LOCATI ON A 315-338 "B 417-455 C 608-625 677-731 E
763- 81 RNA-DNA duplex. Sequencing of the RNA fragments produced

should allow identification of those regions in a particular
mRNA sequence which can then serve as sites for targeting

15 antisense oligonucleotides. Application of this RNA-mapping
method to the RNA transcript containing the entire coding

region of the CRF, receptor mRNA led to the identification of

multiple RNA sites which are accessible to hybridization with
antisense oligonucleotides (Table 1).
20
TABLE 1
ACCESSIBLE SITE LOCATION
315-338
417-455
608-625
677-731
763-813
859-882
911-941
1018-1031
1161-1185
1238-1258
1385-1417

N OO H @m @ = &H O 0

Table 1: Sites in the CRF: receptor mRNA that are accessible
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F 859-882 G 911-941 H 1018-1031 | 1161-1185 J 1238-1258 K 1385-1417
Table 1. Sites in the CRF2 receptor nRNA that are accessible -14 WO

02/ 05749 WRC02/0s809/ 22808 to ol i gonucl eoti de hybri di zat i onPCBEqUE6ES
information is wth reference to RNU16253. GBB_RO (GenBank sequence,
accession nunber U16253). 5 Antisense oligonucleotides 15 to 25

nucl eoti des- | . desi by 1 0o:; 4= t he
ant i sonse Th TR Sl P AR o S T P R B
provi deditin Tabteerce For RWENR B3 . GRcRAN(GeBrek PAWOIMR] estdesimed in

t he studi i bel ow was a 20 10 nucl eoti de sequence (TGA CGC AGC
GaC Acég%@e%gfé%%et ed to positions 758-777 of accessible site E

Anti sense sequences directed agai nst several of these sites inhibited CRF2

receptor synthesis b . | east- 50% i n Il - d S i
ot S ned th sutiee? G R VIAs R Sh R i 8%en
| - sauvagamebe Thes bdihéd g ecat gt hid | dne vias- sedjuehcehs peti fsenss 4- base

m smat ches of the  antisense oli ucl eot i des_ produced .onl y m ni nal
reducti® %g?%uCQ‘?%tjr‘?%aE?/aag?%%s%%n%l.t‘?% %%frf'?(g ,y??%eseg%%?]uences al so
suppr essesv {IRER 1eCRbDes Byntihesi example0 theycantliwedsw chem cal versions
of ol igonucl eotj des, nost ommonl y used. in S in vivo antisense

experi n® Jf%orélr‘%i%@tl o&%‘%bjorhu@?%oﬁ‘b‘gl%o%%%%‘% \eltFe]ngVY g&tuct et i des and
2' 1 odey¢l bOpUEt esddntlen Phosrtwratdi aet ecet | gunusd2 atd desakdeiged ee25 2a) .
Wil e being [dentical_in chem cal structure Eto double stranded DNA in

genes, RPPHFECRT Andel’ hHds pHothestiare site

Antisense sequences directed against several of these

sites inhibited CRF, receptor synthesis by at least 50% in

cell-based assays. This was determined through a CRF,

125
15 radioligand-binding assay using I-sauvagine. The antisense

inhibition was sequence specific as 4-base mismatches of the

antisense oligonucleotides produced only minimal reductions in

125
I-sauvagine binding. In addition,

these sequences also suppressed CRF; receptor synthesis in

20 vivo.

The two chemical versions of oligonucleotides most

commonly used in CNS in vivo antisense experiments are 2'-
deoxyribonucleotide phosphodiester oligonucleotides and 2'-
deoxyribonucleotide phosphorothioate oligonucleotides (Figure

25 2a). While being identical in chemical structure to double
stranded DNA in genes, single stranded phosphodiester
oligonucleotides however are susceptible to exonucleolytic and
endonucleolytic degradation, with a half-life in serum of 20
minutes. Even in the ‘privileged’ environment of the brain

30 with its lower level of nuclease activity, phosphodiester
oligonucleotides are degraded, albeit more slowly.
Phosphorothioate oligonucleotides, where one of the non-
bridging phosphate oxXxygen molecules is replaced with a sulfur,

are far more resistant to degrading enzymes. In serum and in
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ol i gonucl eoti des however are susceptible to exonucleolytic and
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nucl ease activity, phosphodi ester oligonucleotides are degraded, albeit
nore slowy. Phosphorothioate oligonucl eotides, where one of the non-
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nore resistant  to degrading enzynes. In serumand inp -15 WO 02/ 05749
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these ofigepucl goLides, | fanihes PrAE DoR! 9HUCESs £NET §ohYeT &b @l sk bt not
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i nf | ammbherPrappdprediaes weheht st sr ahat edrhousnel | peeaenes yrretibhec
recentl n ed. j ts; antise SEMences
contain?%gfghgfgﬁgéihor%%ﬁ¥gg%eféﬁ§%$g§€y ﬁ?pduﬁgap ?grgiﬁ%%%Pbltory

ef f ect smedizher CRARZei@loepl @%s bamd cuasedus s¢ i i¢ahnelows ghave oss (sinmil ar
to the Larichs o a S f L ol ogi.c in the
treat ed S et L. PR pefPes, § R kel BB O T e
sed@encesguébcant ¢ornzin sy welheé pgosphor oth seguenceeni prey | prbdigrede
possibility that.th r t-re e ff . t j hat reduced
t he ove#%F%epﬁ%%%%%g% ﬁi%%%%éggn?én%ﬁ%n€§ﬁ%§§§%%F6§§&%ﬁ%§%#§%§fmere t he
nost ef fkghifecant waighai hosg Osigbhac! eottide Peimntyhshréroxtr camdent i ng

these 20, toxic.effects., Chineric oligonucleotid [e . 609 of the
o eoxsr PRRRuST bt oS hre e Bo Lo af L PEPLERS CHh (BRe 1 OFL S o8 ARl

nodi f i ethesboafiftent i Werphosphodedstiethreshyudst fésert Fsgauenddy, el i m nat ed
meHgﬁt Iogs and al | otfgr signs of toxicitg. The éfngjﬂinghé0@6of

2" MeoxJPFHBRURE 3T He' 252 phoePphbr ot AFBATRC T esi BB AFe"Prasdnt in a

conti gupdsssbieity thetfeheyi datetRNgse-retieadagbfettshe targeted nRNA
speci es

Strategies that reduced the overall phosphorothioate
content in these oligonucleotides were the most effective at
maintaining oligonucleotide potency while circumventing these
20 toxic effects. Chimeric oligonucleotides where up to 60% of

the 2'-deoxyribonucleotide phosphorothicate residues were

replaced with modified ribonucleotide phosphodiester residues

(see Figure 2b) eliminated weight loss and all other signs of

toxicity. The remaining 40% of 2’-deoxyribonucleotide
25 phosphorothiocate residues are present in a contiguous stretch

to facilitate RNase H cleavage of the targeted mRNA species

(Figure 2c). Incorporation of other chemical analogs such as

5-propynyl-2'-deoxycytidine, 5-propynyl-2’-deoxyuridine and 5-

methyl-2’-deoxycytidine (but with phosphorothioate linkages,
30 Figure 2b) also significantly reduced these toxic effects. 1In
addition to having reduced toxicity, these modified nucleotide
residues are more resistant to cellular nuclease degradation
than 2’-deoxyribonucleotide phosphodiester residues.

The absence of functional changes resulting from small

35 antisense inhibitory effects often leads to non-interpretable
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(Figure 2c). Incorporation of other chem cal anal ogs such as
5-propynyl - 2' -deoxycyti di ne, 5-propynyl-2'-deoxyuridine and 5-

met hyl - 2'walenadreyt i di ne (but with phosphorot hi oat e | i nkagPeT/US@/EB@gur e 2b)
al so significantly reduced these toxic effects. In addition to having
reduced toxicity, these nodified nucleotide residues are nore resistant to
cel lul %eﬂyﬁ&se.as%ﬂeé}ri@a%dé)rtq than 1 cJRQMHHPUWIGhRA He fhosphodi est er
resi dues. The absence of tunctional changes résulting fromsmll 35

ant i senee¢mingit asodidattisrwiy aredaddds tueod Mmerfradthe dhe 16 WO

02/ 05742, ECILALDY ALB08. ; eSS Sinot & d iSellie.d G dNBLNCAEAINORA! whet her
the experinent pro tced tru y negative results or ether the antisense

i nhi bi t¢lmmgms iTrsEddidiiem to tley eaitisdnawtdemsEncaehdiye magmiggdiet i on to
t he .ant | sense: e oL i 4 ude fa | Sense Jd.hhii t ffects is
i nf I%en%:%dz&g?lf%gyed{}ﬁla Ji%lnm%&gé;én% [ sesngLeSOtlr eatdrﬁ%alnt ar?&p P:It}{sg rdgra tlﬁcc)%1 to the
hal f-1ide aitiddresd drngetteckpr atred ni tNidlatien had fehe flmldf-ItiHe ORF2
receptor, is_ unkno alf-11ives. of qther ,/-transnemran ce i.n
g o B o B o O T e

of 2- Vel JTela birdor -drman 9/ ISR rinant i sense
treatnent . for .at JeaPt 3. prot indggf-liveg. Wi |l e CRE2 aptisense

adni ni stPETorP5or? sCHARTBF ddife 'z GBS 8005 T nht bt TORCSY ! tes r'&tept or

[ P]groe?s&.m@ oﬁdtﬁ; af gz_H:ag_rﬁaajs xljosi[a(rjxd;i_zﬂtia_nl Qerﬂi;micmtiz tgf&q?db &G.iaé i nhibitory 15
ef fect on receptor binding. addi tiaon uant,i ive in sity

hybr | di PAR TG PevRELd ToTH SPADE SR T AR T %2 TeddATr * mRNA. The

4- base m@tfmém hla(lcﬂl;ﬂﬁg}es)l i geHicd exHE danpheensed adniiniBil-adeenedsessi n bot h
receptor an | ndi ider . these conditions. Therefare, in,.ontrast
ot ireheaed T Al e ot de i TR ot S ngdaRd. onl v
a 15- 200he (Rr2ad @ Oradsetuett O cngpmdanio W t1o-s8@niifriciaitcorst ght | oss
in the treated aninals, we have optim zed anti sense Leaqggts for the study

of 1CRFEHREPIUT FARRGTUN. LIRHIENs D SR s TEEG IR USihd 1e TRINA
Mappi NOn PRt 190 o G NS A dd) omptd il & eth dii R0 1138 algnisbepesyr esul t ed

in potent antisense . , .
mRNA. The 4-base mismatch control oligonucleotide produced

minimal decreases in both receptor and mRNA binding under
these conditions. Therefore, in contrast to Heinrichs et al.
20 whose CRF, antisense oligonucleotide produced only a 15-20%

CRF, receptor reduction concomitant with significant weight

loss in the treated animals, we have optimized antisense
reagents for the study of CRF, receptor function. Antisense
sequence selection using the RNA mapping method, combined with
25 optimized nucleotide chemistries resulted in potent antisense
sequences, which when administered in rodents for 8-10 days,
produced large (around 70%) decreases in CRF, receptor binding.

CRF, antisense oligonucleotides were administered

intracerebroventricularly to target the lateral septum, a

30 Dbrain region containing high levels of CRF, receptor and mRNA.
The lateral septum is part of the limbic brain region known
for its involvement in modulating fear and emotion. Rats
treated with saline, antisense and mismatch-control
oligonucleotides were tested in two different behavioral

35 models of anxiety. Rodents display a characteristic freezing

-17-



sequences, which when adm nistered in rodents for 8-1.0 days, produced

| arge (around 70% decreases in CRF2 receptor binding. CRF 2 antisense

ol i gonuciveon?/eckys9 wer e admi ni stered intracerebroventri cul BETAS1R28@r get t he
| ateral septum a 30 brain region containing high Ievels of CRF2 receptor
and nRNA. The lateral septumis part of the linbic brain region knowmn for
i ts i nvbkewknt whemoekbatiageirar feaan am@tamnieﬁat s Inrigad eﬂremzingal i ne,
anti sense smat ch-control, ol onucleo des were tested i.n
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and anxiety the freezin of anx such g?haV| |nduced by

exposurEh?oS%?gﬁfb%¥e% FfEa eY%B?fsﬁ%E%Eve %ya? Wrned to

t he sshogkeBpxn@f b&tiaGLYEr 8lreh NL LT VRS Mg &lays, of hﬂyrﬁxéh_r bsklﬁo@(f reezi ng
behavi or even in the absence of further,s ock g{posure Adm ni strati on of
anxi ol yEFRO#H s s%@%l%§5tﬁéh%%ﬂl%§e%ﬁ¥%% Wt sEFeP% i ¥R Dt oni n r eupt ake

i nhi bi t BeSzodLALESEnEHEaHYT 861 88t Ofe f § €L E G MhEBUPE £V OLish Vb Strek ed
animals are returned to the shock box. In the antjsense 10 experi nents,

dosi ng BPIBFEFOHEE | SB¥RHESR befahT 8P F HRY tWRED JRFRBENT 18 TRk f oot - shock

treat meghind e Hpursc{oLhow pg thbeshast Wik gontel epd i ger agkmdd stration on
day 8 of dosing, rats were returned to the shock box and observed for 10

mi Al esSXPAriRERtpar oping hel exbtdPrepteotiiien e neEtehetvs of fect of
the phapppeol9gi¢al 3898nL £ 0Ro6PDGhLERNER A ERESE . t hBiyo AR ESENES 1 owing

ol i gonucl eotide, but not its msmatch control, reduced the duration of
fr eezi n§hbyl&ots ¢H gerecaytide| reMints tFasioni oR fay. ® of rieein®ri od, the

rats refstg%a'ewﬂreeﬁfﬁédf pat tﬁgogﬁéc]@r@o}‘é"eéﬁd%ﬁ@éi’@@'dfpérai'o addi tional 10

20 m nutes. Again e anti sense-treated rats exhibited a 50% reduction in
t he dura@n@heﬁf fI@ethhg ponpartdthe eabeéniment, wWikeatemmines the

0' ijgonugkeot | dert reat §ﬂ?§ﬂawi§g§§a&§§%§@)on Thes&: - fat&a CPé'a?éé tutie t he

first denonstrati on of function receptors. Recepto
aut or adengiaphée ahadysiislebtifie, septahot its mlsmatch Control

reduced the duration of freezing by 50% (Figure 3a).
Following this initial 10 minute period, the rats received two
brief foot-shocks and were observed for an additional 10

20 minutes. Again, the antisense-treated rats exhibited a 50%
reduction in the duration of freezing compared to saline, or
mismatch oligonucleotide-treated animals (Figure 3a). These

data constitute the first demonstration of function in CRF,

receptors. Receptor autoradiographic analysis of the septal

125
25 Dbrain region in these rats showed a 70% reduction in I-

sauvagine binding to CRF, receptors in the antisense treated
rats (Figure 3b). Therefore, inhibition of CRF, receptors

leads to reduced anxiety levels, indicating that the
anxiogenic effects of the CRF peptide are mediated not only

30 through CRF, receptors but also by CRF, receptors.
Furthermore, a robust suppression of CRF, receptors produced

important functional consequences that may not be apparent at

lower levels of CRF, receptor inhibition. These results

implicate the CRF, receptor in modulating fear and anxiety
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125 25 brain region in these rats showed a 70% reduction in |- sauvagi ne
binding to CRF2 receptors in the antisense treated rats (Figure 3b).

Ther ef orayooxbd7d t i on of CRF 2 receptors |eads to reduceBCHUR0EX2908 evel s,
indicating that the anxiogenic effects of the CRF peptide are nedi ated not
only 30 through CRFZ receptors but also by CRF2 receptors. Furthernore, a
robust sapRsesst on of CRF2 receptors produced i nportant functional

consequences t hat, may n are | owe evel Sy CRE2 receptor
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Pl exi gl eRVETereent ivhbbrnERe @GRS UFEC (3 h A TP HRERG I black
appr Oacﬁél’i)dgflé?‘é‘c&l&gé‘f ligt M%Qe@@édr&%%é hepyd i Bducdd spend

nost of its Tine in the closed arns of the maze. 10 Such approach/ avoi dance

confl i cQEpm@Clnm‘agmam—@e beon bt a'mleé:cﬁﬁi%fh’é#%Y LPRIETSS) i TPt eleur r ence
of sone Bégﬁ?swfm r 20X1 €1 disordersy o dapostant by, el ygs, currently

prescm%e e treatnment of anxiety disorders are effective in
pr dduci Sleclaredwt yadle/ aespdmres ¢onfbiers sarestleeldht tie FEPMIDI 430 he

antiseng é&&?ﬁ{get%de f%fn&"etfﬁed& &%Jé’rﬁc@ F8YSona@nd, gden, £ gkt i n the

EPM 2 hour Igonucleotide 1njection.” Rats treated with
t he antasensey @&l$godecs eot Inpospuntlyi ghifidearryemble RYerctiPade open,

exposed: a6 T, Of LU RBZE LF! S e dp)oy ERPENAM op el s-d i cat v of o

reduced”s |gonuc eofrde-treated rats were not

st ati stpnmmgllm@fémmlytié&%mw i hre-todated tessed Bimdilmy BAM.

I-%%yvaglne fn éﬁg:antlsense experiment, rats were dosed for 8 days
and then tested in the EPM 2 hours after the last
oligonucleotide injection. Rats treated with the antisense
oligonucleotide spent significantly more time in the open,
exposed arms of the maze (Figure 4a). Such behavior is

20 indicative of a reduced state of anxiety. Mismatch

oligonucleotide-treated rats were not statistically different

125
from saline-treated rats. Binding of  I-sauvagine to CRF,

receptors in the lateral septum was reduced by 60 % by the
antisense oligonucleotide in this experiment (Figure 4b).

25 Analysis of the sum of entries into open and closed arms
of the maze revealed no differences between the three
treatment groups (data not shown). In addition, in the
locomotor activity test, all three treatment groups were again
indistinguishable (data not shown). Taken together, these

30 data show that the motor function of the rats was not
significantly altered by oligonucleotide treatment.

It has been demonstrated that antisense inhibition of 7-
transmembrane reéeptor systems produces physiological effects
that are similar to those obtained through receptor blockade

35 Dby selective small molecule antagonists (Ho et al., 1998).
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receptors in the lateral septumwas reduced by 60 % by the antisense
oligonucleotide in this experinent (Figure 4b). 25 Analysis of the sum of
entries iwoo2apen and cl osed arnms of the maze reveal ed npCTURIIEN2808CeS
between the three treatnment groups (data not shown). In addition, in the
| oconptor activity test, all three treatnent groups were again
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the nmotor function of the rats was not sig cantly altered by
ol i gonwsltdigtandze tyunRTRSR10n toth&RMesRCGRIOHSt r RE-EGKRAGt CAnthi8nse
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to ~anti Sense suppression o receptors, blockade of this Teceptor by
smal | ragecd evitlydratse Shoidld tdesmpesula valueanxi ol ytic effects.

Therefore, eI Ite rJu e'pfs’l'llaern?arc %Jatqﬁl.%eaﬂégeﬁbg:%glset ?{i)r%fdr g‘ raescef\lge%{r s shoul d

be effective anxiolytic agents Ww erapeuti c value. The term
" Phar macetdiirc aldan sacdept @l nagly ugs "thes asepburider eise fivdars adwssiegor odr ugs
of the conpounds usecf uil according . to the RI:&sent

iLnvent i on ich e,
wi t hi n Thé ecéﬁ"eeso s odhd ™o Fredl acih jaurchneWth ; suittha%blsecofpoer O\gs]esqurl{laa(’:ont act
W b t hedisslueRidgierdiumens taidd 4 dieer e ned somdttdrtundud tidvd ditsgues

o A 0 SRR AN L i COMEIMTSLE MR,
wel | asalhe gw tiedpaie, faidrishemiarnes 1% qossidie teofritdie econpounds of the
i Vo SRR RS D Gt . S ARG By hydirys, s [ n bl ood.
Funct i onadergiinssavhi £ eyl bes riapd dwi dtanisdroidregbrnyy, wretrabol i ¢ cl eavage,
npgive ome class of aroues feact ve 29I he gaiboul, grow of the
groups @srddkafoheans compounds that are rapidly transformed in vivo
to yield the parent compound, for example by hydrolysis in
blood. Functional groups which may be rapidly transformed, by
metabolic cleavage, in vivo form a class of groups reactive
20 with the carboxyl group of the compounds of this invention.
They include, but are not limited to such groups as alkanoyl
(such as acetyl, propionyl, butyryl, and the like),
unsubstituted and substituted aroyl (such as benzoyl and
substituted benzoyl), alkoxycarbonyl (such as ethoxycarbonyl),
25 trialkylsilyl (such as trimethyl- and triethysilyl),
monoesters formed with dicarboxylic acids (such as succinyl),
and the like. Because of the ease with which the
metabolically cleavable groups of the compounds useful
according to this invention are cleaved in vivo, the compounds
30 Dbearing such groups act as pro-drugs. The compounds bearing
the metabolically cleavable groups have the advantage that
they may exhibit improved biocavailability as a result of
enhanced solubility and/or rate of absorption conferred upon
the parent compound by virtue of the presence of the

35 metabolically cleavable group. A thorough discussion of
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(such as acetyl, propionyl, butyryl, and the like), wunsubstituted and
substituted aroyl (such as benzoyl and substituted benzoyl),

al koxycamonybs7¢such as et hoxycarbonyl), 25 trial kyl silyl PCBUSH/22808
trinmethyl- and triethysilyl), nonoesters forned with dicarboxylic acids
(such as succinyl), and the |ike. Because of the ease with which the
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H. g%%ard 8, p.1- 3861 1992;: Journal of, Phar maceuti cal Smm 77, p.
285, 1 P PFAmIFY as Novglk Bl etery Svsrens,

Pr @odrtmdas W@il@ew’d@rylﬁ)@ﬂ% A.c H 9ushipddl andeti e, e'a{rﬁi Vol . 14
of the A.C.S. Synposium Series, and Bioreversible Carriers in Drug Design,

Edwar d @O%‘éf?ﬂésl]%%e Caniiatis o PRI bal EREESh iBrt iRAFHed 9%rgamon
Press, 4@87; camhiichi Gl Nl P & T i by P&t Rhenc e e, teygm,

"Pharmaceutical ly acceptable salts" means the 15 relatively non- t oxi c,
i nor garifel @h PR gt ereRiak el IO RaltetergRFdase addition salts, of

conpounds  of pit D16 DEESEFY 2 rrd AN QM 17T NES A1 RN KRS e adhd N situ
during the final isolation and purification of the conmpounds. In

paibi cuiekat ety aelehtt iR sal inorganie PrepareEnisy aEighrgdd8i9r) reacting
the puréa(i@éj, Cm%@e 'aﬂidftslcfﬂ esea.]!)@é,e JPYJBR{MJhd% of the present

invention. These salts can be prepared in situ during the
final isolation and purification of the compounds. In
particular, acid addition salts can be prepared by separately

20 reacting the purified compound in its free base form with a
suitable organic or inorganic acid and isolating the salt thus
formed. Exemplary acid addition salts include the
hydrobromide, hydrochloride, sulfate, bisulfate, phosphate,
nitrate, acetate, oxalate, valerate, oleate, palmitate,

25 stearate, laurate, borate, benzoate, lactate, phosphate,
tosylate, citrate, maleate, fumarate, succinate, tartrate,
naphthylate, mesylate, glucoheptonate, lactiobionate,
sulphamates, malonates, salicylates, propionates,
methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,

30 di-p-toluoyltartrates, methane-sulphonates, ethanesulphonates,
benzenesulphonates, p-toluenesulphonates,
cyclohexylsulphamates and guinateslaurylsulphonate salts, and
the like. (See, for example S. M. Berge, et al.,
“Pharmaceutical Salts,” J. Pharm. Sci., 66: p.1-19 (1977)

35 which is incorporated herein by reference.) Base addition
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suitabl e organic or inorganic acid and isolating the salt thus forned.
Exenplary acid addition salts include the hydrobrom de, hydrochl oride,
sul f at e, b sub¥7ad4 e, phosphate, nitrate, acetate, oxal at ePCVAR&r2Bes,

ol eate, palmtate, 25 stearate, |aurate, borate, benzoate, |actate,
phosphat e, tosylate citrate, maleate, fumarate, succinate, tartrate,

napht hybgigs BESYLELE: ! ﬂfeﬁspéanﬁ&eseﬁaéfagﬂ/ 0P84 Er ing U LROAIRE £F o

mal onat es, ates, proplonates ene- bl s- b- hydr oxynapht hoat es,
gentlsaﬂegpouséthnohése@cl@OfdrmpW@bhu@yﬁuat@bh@e@rgﬂﬁlﬁaﬁé suPpUBRAE es,

etha”esﬂh ?ﬂﬁe§solggﬂﬁ negdl phopat gy Po%ﬂﬁéue§§§8'$ 89@%%@ salts .

cyclohexy anat es an qui natesl auryl su onhate sa i ke.
( See, f0ncéudﬂpbhaSma@EuBecgélyeacaéptablthehabe@mﬁcamlﬁel$@ltSJ Phar m

i i oot LaY L GepboR D vadtpeT hcR A Bk e RARRE Doy LELELENES 1, oo

separatbaylnmacznng tmegpasnﬁmedandoabommﬂumnsaltsaC|ﬁhéosudmmmhandSU|table

organic og |nor ? base and_.i sol Eglghg salt %hgg f I\ d. Base

addi ti oR°S8PT ﬁ% tide®pRaPheESHE Peal 5t HBPEIRRT Al PARG ami ne salts.

5 SU|tabaalﬂébﬁlsaatESarecpudpatbé SﬁdmumetabtbsseunWhnahcnnuiudéar|un1
al-ts he sodi um an otassiumsalts are

zinc, ggesiugg an alunlnun1% d% g
pr ef er r 84918 %Fé Fhotgantl BRIECXAdqr t POR SR YR B4 PFER&t e FF oM et al
bases Mhydbokmdéudaluﬁoﬂhum1hydfbﬂédesOdiUhihmdhpdrdﬁld@Qtﬁsgm@ﬁihmdrOXide,

calcium1l dr.oxi de, ni um hydr oxi d | ithi L de esi um

hydr oxi ¥8r2¥ﬁéehyaFB§a%¥g} a%b éﬁ?ﬁﬁébﬁﬁénﬁgﬁ?? o% éhF%gn ﬁggtirepared

from ankpespwepehebageonubhisbenivhbani Bhtvy tecrfofsna shabbetrgats, and

preferably |nclude thosg anln s whi_ch fre frﬁ gent%g used,in nedlqhna
Fr Yyt3nd? A

cheni st £9™BefafisaPof £R IBEFFS??P Bi FPEYF oV PHERI ca

use. a”HE@'@reqﬁéﬁyh§nﬁgéénlﬁemeBhHEhQY|cﬂéﬁﬂéﬂiﬁebeéaﬁséeofatﬁéﬂrne
ornithine, choline, NN - enz%lethy enedi ani ne | or opr ocai ne,

d|éﬁhanéPﬁnFﬁ%lchﬁcéﬂﬁeaccﬁPB@ 31 bKeheF hYEdHF b, uﬁ?etﬂ?maﬂiﬁe

pi per azkR8ylenediamine, N-methyl-glucamine, lysine, arginine,
ornithine, choline, N,N’-dibenzylethylenediamine,
chloroprocaine, diethanolamine, procaine,
N-benzylphenethylamine, diethylamine, piperazine,

20 tris (hydroxymethyl)-aminomethane, tetramethylammonium
hydroxide, triethylamine, dibenzylamine, ephenamine,
dehydroabietylamine, N-ethylpiperidine, benzylamine,
tetramethylammonium, tetraethylammonium, methylamine,
dimethylamine, trimethylamine, ethylamine, basic amino acids,

25 e.g., lysine and arginine, and dicyclohexylamine, and the
like.

The term “CRF; antisense oligonucleotides”, as used
herein, refers to short oligonucleotides (typically from about
15 to about 25 nucleotides in length) which are designed to be

30 complementary to a portion of an mRNA of the CRF; receptor.
Hybridization of an antisense oligonucleotide to its mRNA
target site through Watson-Crick base-pairing initiates a
cascade of events which terminate in oligonucleotide-directed
degradation of the targeted mRNA of the CRF; receptor.

35 The term “CRF; receptor(s)”, as used herein, refers to
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20 tris(hydroxynet hyl)-am nonet hane, tetranethyl anmmoni um hydr oxi de,
triethylam ne, dibenzyl am ne, ephenam ne, dehydroabietylam ne,

N- et hyl pivept/ei7ae, benzyl am ne, tetranethyl amoni um tetPeRURYyl28080NT UM
met hyl am ne, dinethyl am ne, trinmethylam ne, ethylam ne, basic am no acids,
25 e.g., lysine and arginine, and dicycl ohexylam ne, and the |ike. The
term " GREZL afit Bans ealdgon | entdaest'ibead iusdal S haragiant Mefmyes t 0 short

ol i gonucl eotides (typical fr 5 to _aboyt 25 nycl eotides in

| engt h)5vﬁﬁ}thz%3r'e %ﬁ%ﬂéﬁﬁ% %%1 ;gé)%go’rrp‘i‘ %%%Ig:r%}l S %Jtcﬁlor?r(?f an nRNA
of the KRR2i# ecepioratdbiyizatéoemas. an anti sense ol igonucleotide to its
MRNA  target site through Watson- Cr%]g?lﬁ' bas.e-é)"ai ri nqﬂj%n' tiates a cascade of
events whi ch'Rertfiiiat 5 T RISt i e tiT ect® eg‘iaﬁﬁﬁ?“&ﬁ of the

t ar get e FRNA ©f e G2 decaptni - £135 i, kecaptoRFaRNECoplich( aye, as used
herein, refers to -22 WO 02/05749 PCT/ USOL/ 22808 <cell surface receptors
as des@FPRTIN U PRI AR E g5 DIREN S Qe U %%,161%‘398, t he

cont ent:s, Of e WY €4 &€ ASFEh &Y | EDIRM e dibyrdisierenassvdhe term "defi ned
accessible site", as used herein, refers to multiple sites in the CRF2

5 . ”
receptor mRNA whiTe M Eeedst e R indridn Z856H S 1 Ratti<nse

ol i gonugl £04} degy -1 Jes el t£s € Tuiides deldneated in Table 1 above. The
term"nodi fied nucleotide residue", as used herein, includes but is not

| i A0t ednethoxya oot dosa/F o ek S e Hee PHISH o B ERFXY 2" - net hoxy-

et hoxyr L bonucl 8051, de) DNOSRNqh SSLIES: e add U0 Q- #1 RORMCE B8 eot id
phospho%‘?gster%?é%l?c?ll-propyg%l%t os:%ene ephosphorot hi oate, 5- eoEree

( 1- pr opyinysDlue &tes t ohs phot bt erirey L 5eyieahiite SRrahrrogradifor othi oat e,
2 - deoxyr i e ' iP5 ik phosphior aTS dad @y Paly@di de. nucl el ¢ aci ds,
and Iocﬁgﬁﬁﬁgﬁeﬁ?@dacﬁ:%ﬁ ]%av?%g the formula: B \38 % 0
phosphorothioate, 2'-deoxyribonucleotide-N3'-P5’
15 phosphoramidate, polyamide nucleic acids, and locked nucleic

acids having the formula:

O\ 40 or

0" 0

, wherein B is a purine
or pyimidine base.
An embodiment of the invention provides a method of
20 treating psychiatric disorders including, but not limited to,
anxiety, obsessive-compulgive disorder, panic disorders, post-
traumatic stress disorder, phobias, anorexia nervosa and
depression in a patient, by administering to the patient
requiring such treatment a therapeutically effective amount of
25 a pharmaceutical composition comprising antisense
oligonucleotides comprised of chimeric oligonucleotides where
10-70% of the 2’'-deoxyribonucleotide phosphorothiocate residues
are replaced with modified nucleotide residues.
A preferred embodiment provides that the modified

30 nucleotide residues of the antisense oligonucleotides are
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0O OOP Oor PLO-O0- O-S 0, wherein Bis a purine or pyimdine base. An
enbodi nent of the invention provides a nethod of 20 treating psychiatric
di sorder wonpbirdd ng, but not limted to, anxiety, obsessPeRPUSOIMBISSI Ve

di sorder, panic disorders, post- traumatic stress disorder, phobias,,
anorexi a nervosa and depression in a patient, by admnistering to the

pat i entgeT@MEd iMGns WHe TSRy aytdigrapeut-mealHoxefiftecticlecansient of 25

a pharmaceutical conposition conprising antisense gl,gonucleotides
conpri ﬁb‘?%ﬁh%e&tﬁ 04 gt 5&1%@%@“@-@%&% t he

2' - deoxyw syl antd.de, phosphosl-h gt diesitdurs prasspieplaaard Wi tBh
nodi fi ed nucl eotide residues. A preferred enbodi nent provides that the

nodi fi el PG TG RRSHICTHS LR GSemsel lo1RTgERIR ddath are -23
WO @2/ Q574 HRH WSO 22808 nselectad 41618 i S dmMHih BOuR! -

2' - met hoxyri bonucl eoti de phosphodi esters, 2'-nethoxy-ethoxyribonucleotide
phos phode@stelenue Leq tigier-¥3 tothic RSO TFRYSIHIG 8t RO1YBMIGE pr opynyl )

cyt osi ng, phospherdhi oate, 5-(1-propynyl)uracil 5 phosphor ot hioate,
5-met hyl cyt osi ne phosphorot hioate, 2'- deoxyri bonucl eotide-N3'-P5'
phosphor am dat®or samk otnied cbefictetite Rravisiess th ePrei®dtSed enbodi nent

provi des; { g, antd i Ol f99nugl Gat i de 13 SR alpuludidia ghout 25
nucl eot?dfeés}ﬁ}n 1086%] englt ) Ano'ﬁéer enbodi ment provi deus a nmethod of treating
a 1lpatikengtiavi ng a di sease nedi ated by a CRF receptor protein,

ot he CHF A L R G T at mimica the
bi ol ogimatieitf éwtvisfy taed berd sremued ol tebiut |%e SRt & e Rt oy @r ddHmi st er i ng
to the (p(%éxeingir{&e conposition
(a) designing a chimeric antisense oligonucleotide
15 specific for the CRF receptor mRNA;
(b) determining a composition that mimics the
biological effect of the antisense oligonucleotide; and
(c) administering to the patient the composition
that inhibits binding of the endogenous ligand to its CRF
20 receptor.

Another embodiment provides a method of treating a
patient having a disease mediated by a CRF receptor protein,
comprising:

(a) designing a chimeric antisense oligonucleotide
25 specific for the CRF receptor mRNA;
(b) determining a composition that mimics the
biological effect of the antisense oligonucleotide; and
(c) administering to the patient a composition that
mimics the action of the endogenous ligand at the CRF
30 receptor. |

Another embodiment of the present invention provides a
method for treating a patient having a disease mediated by
CRF, comprising administering to the patient a composition
that effectively inhibits binding of CRF, or other closely

35 related peptides, to the CRF,; receptor.
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that inhibits binding of the endogenous ligand to its CRF 20 receptor.
Anot her enbodi nent provides a nethod of treating a patient having a

di sease medbzaowd by a CRF receptor protein, conprising: Pa)/udezi2gisi ng a
chimeric antisense oligonucleotide 25 specific for the CRF receptor nRNA,
(b) determning a conposition that mmcs the biological effect of the

anti sense ol eof. de; )...adm_ni i i he j.ent
conposition 4%2%960% en%(gg%%%pgc({f ot%1 aéo %%etngt[l d (%g\feénrgculs&' ipgc:oh}dl edaéts %he CRF 30
r ecept atethAmbtdie rdessrbpadi me rdn afnliiiel prresehtthenvGaR aecppovirdes a net hod

for treating a pati.ent having. a di sease nediat b F,_ _conpri sing

adni ni st¥H Jtrgg tthlée psatf?%%t d(:eo o5 HiToh }f%gﬁ%re%ﬁ—eﬁlé\}leﬁlf%n ibits

bi ndi ngstofudiRire bf Gl éosRor, Fmalstztred yleptildess-dimertse ORA2
receptor. -24 WD 02/05749, PCT/ USQL/ 22808 . Anot her odi.ment of the present
i nvent i%?Flb‘}%iﬂﬁed °Ta '?%? hjojd{%#y i@ﬂ%ﬁ\%g‘“ﬁ?ﬁ rﬁ%ebﬂﬁgsrbtrc?ftﬁ%e CRF2 recept or
conpr i sépgidel Siepsa Gho Ted Y& tHag i ddures«l rensdaniadtived ruct ure of
such receptor, analyzing.the three-dinmensional 5 strycture for the likely
bi ndi ngF FIEY DS K sta?rgqie SLEIMIRINGG | A F ST TeutB tHdt* 3 cor por ates a
predi ctaveivitgacdf wehSih&ledutk det erm ni ng the receptor-inhibiting
activity of the nolecule., Another enbodi nent of the present invention
provi des 10 ZRRSTc R AHRT s s 18 IRFGTTE e ot L BIFFEE 9SS chi meri ¢

ol hgonugdgairides yheder bedveen Lroibbidfo die ' cordamed idroricheeticdde
phosphor ot hi oate resi dues are replaced wth nodified nucleotide residues.
A nor e DA ARE e Pt e st b0 Rlerdti®or? 15 provi des sequences
of antigenss Qbdaemucdeaid somesed Rfte GidRNiLs digenilkeld des where

bet ween 15-70% of the 2'- deoxyri bonucl eoti de phosphorothi oate residues are
repl acagith modified nucleotideé residues.

A more preferred embodiment of the present invention
15 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 15-70% of the 2’ -
deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide residues.
A more preferred embodiment of the present invention
20 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 20-70% of the 2'-
deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide residues.
A more preferred embodiment of the present invention
25 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 25-70% of the 2'-
deoxyribonucleotide phosphorothiocate residues are replaced
with modified nucleotide residues.
A more preferred embodiment of the present invention
30 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 30-70% of the 2'-
deoxyribonucleotide phosphorothiocate residues are replaced
with modified nucleotide residues.
A more preferred embodiment of the present invention

35 provides sequences of antisense oligonucleotides composed of
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wi th nodified nucleotide residues. A nore preferred enbodi nent of the
present invention 20 provi des sequences of antisense oligonucl eoti des
conposed vob 02/e3tugrer i ¢ ol i gonucl eoti des where between 20- 7P¢F/OR017128082" -
deoxyri bonucl eoti de phosphorot hi oate residues are replaced wth nodified
nucl eoti de residues. A nore preferred enbodi nent of the present invention

25 provi e j éﬁ.‘g_l' tides L qQsgd of_ chineric
ol i gonu('t: gﬁﬁrlsldpgs %%%@%%%ieﬁ% - O(Véo o% tﬁ_{‘e&g'j—éjgzoo&gﬁl)bonuczloeoti de
phosphatettitidenuekdoutde grtw smplreidd oalie hremidlyd e duriglaxdiEasl r esi dues.
A nore vP{teljl %5%9&%@% 01, of . tggesipélgésent i nvention 30 provides sequences
of antisense olTgonucleoti deés conposed of chimeric oligonucleotides where
bet ween 30- W% ofe tiee Rerrealdoxyvadiorritt eof i dee phosyhor ctrhiedtien esi dues are
repl.aced wth nodified nucleaqti.de residues. A-ore preferre i ment of
t he pr &%?fflé?ﬁ/ EnTTon 35 p‘?%v&}n es %ne%eu e ijTels(f(@aenss eceoo Kfo%c?%q%ot i des

conpos eth ifier + @ 5o W &2 OO RST /vl ld 22808=erc M Grerisc o igonucl-eot i des
wher e bet ween, .35- 70]°eA) of%\% he .2' - .deo onucl eo.té de phosphar.at hié)at e

rib
resi duedSFRE TRPTACE E 1S PHSRTI S HiRT ot T 5T difds .~ R preferred
enbodi neith afiodi el $d esedt e d BN tdedti duge Ovi des sequences of antisense
ol i gonucl eotj des conposed o hi meri ¢ ol il ganucl eoti des, where between
40- 709 of t He TRLS RIGSYTT BOh TR TR o pHOT QIR TEle PETHIEE ar o
r ﬁmoace@rowc_ié\s n@@kjgﬁé@%@t@f @zﬂi&ﬂ%imntﬁmﬁdﬁ§fcﬁfﬁ@ml i rrpgt of
the present inventjon rovi des sequences 0 tisens i gonucl eoti des
corrpgse?f”d’f‘erjc%i%g%mb?]r%b i) el%ﬁ]te"i’%erbe%%e(% 435fe7"8"‘378 The 2'-
deoxyr i dasiel 86k hele] SHOBRE 051 P15k S H B5d ttkl eSe S ®u &£ Rl 1aE atbp Middd nodi i ed

nucl eoti de residues. A npre preferred enbodi nent of the present invention
15 provites redtbird stieflepttdeises iYdnucl eot i des conposed of  chi meric

ol i gonucl eotj desraher&rbetdgemii i oot hend' present invention

15 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 50-70% of the 2'-
deoxyribonucleotide phosphorothiocate residues are replaced
with modified nucleotide residues.

A more preferred embodiment of the present invention

20 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 55-70% of the 2'-
deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide residues.

An even more preferred embodiment of the present

25 invention provides sequences of antisense oligonucleotides
composed of chimeric oligonucleotides where between 60-70% of
the 2’-deoxyribonucleotide phosphorothiocate residues are
replaced with modified nucleotide residues.

A further preferred embodiment of the present invention

30 provides for antisense oligonucleotides having a target base
located within a defined accessible site, having a starting
point at any base located within the defined accessible site,
and having a length from about 15 to about 25 bases.

A most preferred embodiment of the present invention

35 provides for antisense oligonucleotides comprising the
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deoxyri bonucl eoti de phosphorot hi oate residues are replaced wth nodified
nucl eotide residues. A nore preferred enbodi nent of the present invention
20 provi Q@ oyexeences of anti sense ol i gonucl eoti des conpoB€TUSH1/22808 nMeri
ol i gonucl eoti des where between 55-70% of the 2'- deoxyribonucl eoti de

phosphor ot hi oate residues are replaced wth nodified nucl eotide residues.

An everfdmr&ng{ffsegcf%@gmodi ment of the present 25 invention provides
sequences of antisense oligonucl eotides conposed of chineric

ol i gonucl eoti des (er TR tARITHD-TRVLHBIA AGfe GBi- deoxyri bonucl eot i de

phosphor ot hi oate nesi ques € cdzeRIFC WA npdi fied nucl eotide residues.
A further preferred enbodi nent of the present i nvention 30 provides for

anti sense ol i gonucdleotG@esIHaAGHy HE AHPetTHasE: lagshted within a defined
accessible site, Vi (] I base | ocated within the
def igned accessi bl J(:,*E@)si tnlgel?,‘}{JI C?ncg %dgggﬁg@g%r%%%bm about 15 to about 25
bases. A nosinqirlefererdebdimizodi ehttlof nies grtesienenithen ey 1B8% @y ovi des

for antj eIl I [ rjsi [ - 02/.0 9

PO/ USGE IR a1 i g St Mrtigs BARIAAE L 5 ()
GGT GGG re@AMEER @36 pAAVichG;a tixc)c mo'@%mnmdﬁm,Tthaqtaﬁdmi_ﬁe(dd) TGA
ocC A@o%n’g‘ccl%ﬁa‘ G:'A o%csiespéniqx;[ h—ed’omgantiosdﬂvnee s sogréet]:e gﬁﬁ%ﬂ i! \ﬁ%gttlsﬁn

provi des ‘a ~Screeni ng assay‘?or eterm hi ng conpounds "useful i n tHe

t r @at merds toft yosyncdii iat rs tor el ss atidensiamclplthlnigy s Butd mispdeswiteed to, anxiety,
obsessi ve-.conpul si ve. di sorder.,, pani.c di.sprders, 10 post-traumatic stress

di sordéjrt,llp]‘rgolﬁfgdsaré%fdge&égp% eoss:'igodr%ucdﬁqqijz#)eﬁg anti sense ol i gonucl eoti des.
Anot her enbadicEidr admbdbinprasert thw etegEntprioniatasican prettictksofa

e T E LA R AT AT Tt o

the CRF,; receptor.

15 Administration of a CRF; receptor ligand in combination
with a CRF; receptor ligand, may afford an efficacy advantage
over the CRF; receptor ligand and CRF; receptor ligand alone,
and may do so while permitting the use of lower doses of each.
A lower dosage minimizes the potential of side effects,

20 thereby providing an increased margin of safety. The
combination of a compound of the present invention with such
additional therapeutic agents is preferably a synergistic
combination. Synergy, as described for example by Chou and
Talalay, Adv. Enzyme Regul. 22:27-55 (1984), occurs when the

25 therapeutic effect of the compound and agent when administered
in combination is greater than the additive effect of the
either the CRF; receptor ligand and CRF,; receptor ligand when
administered alone. In general, a synergistic effect is most
clearly demonstrated at levels that are (therapeutically) sub-

30 optimal for either the CRF; receptor ligand or CRF, receptor
ligand alone, but which are highly efficacious in combination.

CRF, receptor antagonists are active in several animals
models of anxiety (Lundkvist, J., Chai, %Z., Teheranian, R.,
Hasanvan, H., Bartfai, T., Jenck, F., Widmer, U. & Moreau, J.-

35 L. (1996) Eur. J. Pharmacol. 309, 195-200; and Weninger, S.
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with a CRF2 receptor ligand, may afford an efficacy advantage over the
CRF1 receptor ligand and CRF2 receptor ligand alone, and nay do so while
permtti moohes7ese of | ower doses of each. A | ower dosagPCTURIIM28@s t he
potential of side effects, 20 thereby providing an increased margin of
safety. The comnbination of a conpound of the present invention with such

addi ti qnal et apeuts c, agetis | 3 pref ermdress sy nengictdke weonhi,nati on.
Synergy, as descrl bed for exanple b ‘Chou and Tal al ay, Adv. Enzyne Regul .

22: 27- Sy iaEial . decdts ARIFIGEE 25 ¢ Her apdRIZOWHf &ot 2of 499 %onpound and

agent whel. ad i SterRd ddy il npd | aind S ieRAt epddvan tle 1adydd ve ef fect
of the either the CRF1l receptor Ilgand and CRF2 receptor Ilgand when

adni ni S er®ed SBakauin Cbené?%uz@'sﬁlelr gisidestet.e&- /i $AFFSEK, A-early
demgnstyat.ad. at1d | evLeI s Mt AF e £t hegapapt heald y) 5 3¢ apdinpl for either

t he CRF1 receptor |gand or 2 recept or' 'Tigand alone, but which are
hi ghl y Ss¥¢ cati dus, idhisitbi fat.i dralmRel Gedept &Okmxtt@gmm StsTaré active in

gy I ] .
asanv At HE B ey 0 P et Sloneh.. £ en oo, TRIAN ""?1996>
Eur) UJS a thhﬁaccﬂelaoglvel%m@@@tm EBETﬂZEIj‘@‘ PYS 1miZl N0 a0/a0R8 T4 S t
PCT. a )

Swi erglc;lf Zéggetﬁfc e?régg 8‘;8\/\;%% d]%(r)lughé\] CO%#?[%BSE aBlt}‘Ylé%E§Natl
Acad. ScastUSiﬁQ&bur@%mﬁdem@ﬂﬂt (Gddugdmn iR freezBaldauf, C.,
Co A .. Ch F d
Coouzzay s S (08 60| A0SRl Rsos Fgetabdneh: MBSV, &y
2Rgtsg;tsmﬂ; cheﬁNamsiﬂ@*:Jtﬁzg:arRl},Ron:[r(eZﬂw)rr Blrmd{)@amradmmrtl:r@;mm@, 181- 189,
: [ | i s
Crlithd ok SRR ne oDl el i dty Tro Toae ant

the Y'he cohdit in y 10 and found
a dose-Nmpeseteidndediit 1634 06 Tleezmy Rahirsgdrgn I(.FiYy., Feomirdecguse centr al

B R W

. Newosci®mgge 45, Pkﬁﬁlh{&cﬁﬂSO E}Qﬂd TRosw ngzeaa &594468520ma’1@3udy€was
designed to determine whether simultaneous inhibition of both
receptor subtypes would produce more potent reductions in
freezing. Animals were dosed intracerebroventricularly for

20 seven days with either saline or antisense oligonucleotide.
Twenty four hours after the last icv dose, rats received an
oral administration of either vehicle (methocel) or DPC904.
Animals that received either DPC904 or the antisense
oligonucleotide alone exhibited significant reductions in

25 freezing as previously observed. In animals which received
both DPC904 and the antisense oligonucleotide, freezing was
reduced significantly below the level of DPC904-treated or
antisense-treated animals in the conditioned anxiety test
(Fig. 7b). Although acute treatment with DPC904 reduced

30 freezing duration in the shock re-exposure test, simultaneous
inhibition of both receptors did not produce effects that were
different from that obtained with the CRF; antisense
oligonucleotide alone (Fig. 7b). CRF, receptor binding was

reduced to similar extents in both the antisense-~treated

35 groups of animals (Saline/methocel: 1.20 + 0.05 nCi/mg,
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15 M, Fitzgerald, L. W, Gzanna, R, Largent, B. L. & Zaczek, R (1998)
J. Pharmacol. Exp. Ther. 286, 459-468), a study was designed to determ ne
whet her svomr/ozmeous i nhibition of both receptor subtypeBCWoSbid2g080duce
nore potent reductions in freezing. Animals were dosed
intracerebroventricularly for 20 seven days with either saline or

ant i sergeliorllé 4e,otli %(s;jt ria;B:Agdrlist é}aig%Hh%%rt%S% tseer the last icv dose, rats

recei ved an ‘oral” adnmini er vehicle (nethocel) or DPCO04.

Ani mal s, 1 hadnJBeR] etk Alddic PCANA 101 the sARidiTeRS e eldigenise eoti de al one
exhi bited significant reductions in 25 freezing as previously observed. In
ani mal somivetudleedi ey Oratd0 DPCO0% and .toHe nayit/igen e 0al00gorfwed éottihde,

freezing was reduced significantly belowt, l.evel of DPC904-treated or
et sert A A man S 1T A S iRt d SO g 7b)

Al t Bough acuie id ead M turidhs AP Ghdtediced i3 dntger npvlivatdldn in the
shock re-exposure test,, sinultaneous inhihition of poth receptors did not

pr oduc A RIF AR 1L o AOTHRE LI tlerftRF i R Bh PR SF S FH She  CRF2

ant i sengeou Ao el epld denalianerdfd@red Mo HeRRAd ecept or bi ndi ng was
reduced to simlar extents in _both the antisense-treated 35 grl%t#qs of

ani mal s ( Sal The/imstaddan cepde EWHHRY /HRfter St AnGY s ing

PCT/ USQLL 20808 iSaljie/iDR04 dh@be QR difdd Mhe Mt WA8NAR unless

ol i gonucl eoti de/ met hocel :_ 0.51 0.08 nG/ng, antisense oligonucleotide/
DP&904: otthepsrise ONHGIHRf - p<0. 001 for both antisense groups vs

non-ol i gonucl eoti de-treated groupSampild 11 s to be understood that this
invention covers all appropriate—ombrnations of the particul ar and

pr ef er r edSygtbepiagandrrenbodtabhes pEfetigonieleeredas Tas iRVEAYPon can

be further understood by the fol I%@;é}gme@@pl es tn which parts and

percent ages are by wei ght unl ess Tw se indicated. Exanple 1
Synt hesi s anel jmondd oattistenfwerté goymidievtigbord g jgnamarted dddr idfht s

15 RNA/DNA synthesizer using standard synthesis protocols. The

antisense and mismatch oligonucleotides used in experiments
described in Figures 3 and 4 consist of the following
sequences:
Antisense: TGA CGC agc ggc acC AGA CC
20 Mismatch: TGA GGC acc gga acC ACA CC
where upper case letters denote 2'-methoxyribonucleotide
phosphodiester residues, and lower case letters denote 2'-
deoxyribonucleotide phosphorothiocate residues.
2’ -methoxyribonucleotide phosphoramidites were purchased from
25 Chem Genes, propynyl and45—methyl cytidine phosphoramidites
were obtained from Glen Research and 2'-fluorophosphoramidites
were from NeXstar. Beaucage reagent for the synthesis of
phosphorothioate linkages and fluorescein phosphoramidite for
57'-labeling of oligonucleotides was purchased from Glen
30 Research. These reagents were used according to
manufacturer’s instructions.
Crude oligonucleotide mixtures were purified by reverse
phase HPLC on a PRP-3 column (Hamilton Co.) using a gradient
of acetonitrile and 0.1 M aqueous triethylammonium acetate.

35 Fractions collected off the HPLC column were lyophilized twice
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A i gonucl eoti des were synthesized on an automated ABI 394 15 RNA/ DNA

synt hesi zer using standard synthesis protocols. The antisense and m smatch
ol i gonuciveo?/0f539 used i n experinments. described in Fi gurPeT/BS@mtse8 consi st
of the following sequences: Antisense: TGA CGC agc ggc acC AGA CC 20

M smatch: TGA GEC acc gga acC ACA CC where upper case letters denote

2' - met hax wdornl oxeeld dec r pdhasphotiester desiadites, mandcduewerrs case letters

denote 2'- deoxyribgnucl eoti de phaosphor ot hi goate residues

2 et FHPHHIRNG T d- THSHHT A A (B VRt T cife e (1912 chem
Genes, Iy W transh et hylcLyidrdli deciphspherarm i dngsl 1 skerde wstinai ned from
A en Research and 2'-fl uor ophosphoram dites re from NeXstar. Beaucage

r eagent SERANh PLSAIHES S Gt 1N eprﬂi?e(ﬁ%qffatglqrﬁ(%esso fAPesScei n
phogphofgaridh ter frafe &I rddhedtidwk e ddganusl epld desemas Quytchagedd rom

G en 30 Research. These r(raﬂ?gents were used according to_  manufacturer's

i nst r uce ohs? W wigiiqoriiel @t} d& AR dWRTE Fur i 1% by reverse
phase Hﬂ%&m&&ﬁ%& Gl 3K | 500 GRd BisidiG @ dfadigiin  of

acetonitrile and 0.1 M aqueous triethyl amoni um acetate. 35 Fractions

col | ect@rr PGt el G UNRRRT? 9 | BRPTRTS) -9 WIVH 05749
PCT/ US%%{&Q% fﬁ%éﬂ@é‘iﬁ%&pﬂéf&ﬁi@ﬂmw@.cet%&ilﬁrzaaeql&p!ls

sol ution of the oligonucleotide was then extracted several tinmes wth
butl@nol waCaad crmmbictiad ekl Hecomnt sHePusEh iy 0 et Hahdtelhel@ss tation in
the preé@é‘@aetgffiox%f\/' St acgt at argci%éa*@} el dgonial.eot i de

solution was then brought up to pH /7.0 by addition of 0.01 M sodium
hydr oxi Blee fiiwel tioldfoniicd @wid beo weded urashetepmmined iy Akl 1@l @ lon

chr omat ggg@@%%% Sp'é&%ﬁ&f@é&%@% "R Bhurddhd S0V d S dial

fl uorescein i'te reagent I'zation 10 was acconplished by

filtratdDigdhiougst add. & " cell lbdsetacaiate Jidital {tRaia0%). and
guantitated by UV spectronetry. The purity of oligonucleotides was
detlér mi ned by capillary gel

Example 2

Animals and surgery

Male Sprague Dawley rats (Charles River) weighing 320-360
g at the time of surgery, were individually housed in

20 stainless steel cages and provided free access to food and
water. Following a 4 day adaptation period, rats were
stereotaxically implanted bilaterally, under Rompun (100
mg/kg) and ketamine (9 mg/kg) anesthesia, with chronic 26-
gauge guide cannulae aimed at the lateral ventricles.

25 Stereotaxic co-ordinates were: incisor bar 3.3 mm below
interaural line; 0.2 mm posterior to bregma; *2.7 mm lateral
to midline; 3.8 mm ventral to skull surface and a 24° angle.
The injector (33 gauge) projected beyond the tip of the guide
cannulae by 0.5 mm. The animals were adapted by daily

30 handling beginning 2 days after surgery.

All animal care and use procedures described were
approved by the Institutional Animal Care and Use Committee
(IACUC) . DuPont Pharmaceuticals Research Laboratories is
accredited by the Association for the Assessment and

35 Accreditation of Laboratory Animal Care (AAALAC
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el ectrophoresi s (PACE2100, Beckman Instrunents). Stocks of oligonucleotide
in distilled water were stored at -20C. 15 Exanple 2 Animals and surgery
Mal e Spr agoe2/xvw ey rats (Charles R ver) wei ghing 320- 360PCTyuat1/22B@ t i ne of
surgery, were individually housed in 20 stainless steel cages and provided
free access to food and water. Following a 4 day adaptation period, rats

were s | i nplanted bilaterally, under Ronpun (100 ng/kg) and
ketanlngﬁ ggﬁggtgﬁé%XestheS|a wi th chronic 26- gauge gui de cannul ae ai ned

at the lateral ventricles. 25 Steregaraxie Xo-ordi nates were: incisor bar

3.3 nn1be|9m1 |nteraurabllg%%ucqe%tgggp%a%gﬁaggrg% ghegna 2.7 mm | at eral
to mdline; 3.8 mmven |l e. The injector

(33 gauge) p®bi@@m@dl®eymdd ihéuslpnsfwermegmmrmedcaanhaeBbw @y mMm The
ani mal s e adapted 30_handlin |ng 2 days after surgery.
A1 B R G DR G ey el et ekt PR P B SV Y e
|nstituﬁéb@htsAM|mﬁésﬁhoelg@ﬂutﬁeofiwmné@kmmlémémmﬁﬁe @kéﬁmmed dally
Pharnaceutigals Resea{ ﬁ gora €S IS _accr dlteﬂ %% t he ocj ation for
the AssBEsHERTORAtP S5 ARG Fali l%‘?mt‘éjo%‘?%% Foe? Jc%r% AC -30
VO 02/053ﬁ9né(37R&E@lﬂ8868weighedn@&inﬁaéﬁ 9E@@nmkeb§fo£é|gonucleotide

adm ni stration nucl eotide i nfusions were started on the
FoTl owt TSt aEl SP R TRESELER o NISTRS 20 b GO St SR RE b ash

ol ilgonugiedhgeepsab Ut $ORE1WeRE) Pr epaT el dablyridy WhsSOhyéaged yophi | i zed
ol igonucleotjde pellets in sterile salipe. Rats were_wejghed dai]y at 9:00
ANIbefOV%HB¥?§%%U€Y%Bt?d@lFHFﬁ§ronT %B%?@F%F%?dW%%r%%%%sbﬁ Hntgstded 10

SYringecpuipl 4 ko€l dh ngdidi ¢ioha 0f mSOh i | OfBéép&ra@é ech pecPeFs MENtdd@h e over
2 mnutes. The injector was |eft _in, the
individual rat were rinsed with ethanol and sterile water, and
dried between daily injections.
15
Example 4

Freezing assay of anxiety

The shock box consisted of a black Plexiglas chamber with
walls and cover. The doors of the box were constructed of

20 clear Plexiglas over which one-way mirrors were attached for
observation. The floor of the box contained a Coulbourn
stainless steel shock grid with the bars of the grid spaced 1
cm apart. On the 8th day following surgical implantation of
the guide cannulae, rats were placed in the box and allowed to

25 habituate for 2 minutes. A total of 3 scrambled, randomized
non-escapable foot-shocks (1.0 mA, 1 second duration) were
then delivered at 20 second intervals to the grid floor. The
rat was observed for freezing behavior for 15 minutes before
it was returned to its home cage.

30 Oligonucleotide treatment was initiated the day following
shock treatment. Animals were dosed for seven consecutive
days. Twenty four hours after the rats were returned to the
shock box and observed for freezing behavior for 10 minutes.
This was followed by the administration of 2 foot-shocks (1.0

35 maA, 1 second duration, 20 second interval) after which the rat
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cannula for an additional mnute. Separate injectors for each individual
rat were rinsed with ethanol and sterile water, and dried between daily
i nj ecti om0 0d6s7lExanpl e 4 Freezing assay of anxi ety The shoTkS@i®es@sonsi st ed
of a black Plexiglas chanber with walls and cover. The doors of the box
were constructed of 20 clear Plexiglas over which one-way mrrors were
attached for obs vatio The fl or e hox contai ned | bourn

st ai nl &5 ARRE ciﬁorg gﬁ?%:'tr’rgt t?éjrostthtﬂ ]ffge(“{j'ﬁud:esspacé‘%m%%&%e;ﬁart.

t he 8t hedhayovfiold ey ing M@|m|mﬂﬁiﬁealiiea:tﬂdﬁl afhe the grigde cannul ae, rats
were placed in the box and allowed to 25 habituate for 2 mnutes. A total
of 3 sFHMAEEI%%hdoni zed non- escapabl e foot -shocks (1.0 mA, 1 second
duration) were then delivered at g2@ngaeomd intervals to the grid floor.
The rat was observed for freezing behavior for 15 mnutes before it was
ret@rned to its home cage. E3OVELeHoplies SRREH2EFR%t nent was initiated the

day fol | ow ng ; fHark ddeaideitea itidflsE Wertes dpaedbdRin SRV &heL@RgeCUt i Ve
days. Twenty four hours after the rats were returned to the shock box and

obser vy dro ¥ e SWeFREN or Radrs 1A fnsded ithitdhadd®™ o INGWEE by t he

adm ni sgdatdyoh Plads 4 frpgftoﬁf@%%t(hlda DfMrda $REAND QU ationt 2@ $gcond
interval ) after which the rat -31 02/ 05749 PCT/ USOL/ 22808 was observed

for fr ddig ngESf'Lbr ottt WS mlnaess in mhsdicardigr solamenafg s dazest 10
Hyt e ef lzaﬁ 3as pai tasty RIRREE Ry E.lh Yrﬁtn%ql,egl Y2 dmmze
| gOI’lUC otide tre t

assay atnment of rats was begun on e 8th day
f ol | owirrrandeferyy \Releoveanendst dd |Qbsteh’éfﬂPM32111ﬂiﬂds Olft(ﬂﬂd@mtrlpg% dosi ng on

he conier” Sual & ol The Faze 1o S (& S S b ana ey Tiefng the |

ensui neslveti e lvmsnumber of entries into each arm of the maze.

The rats were euthanitized immediately following the
15 conclusion of the test.
Example 6

Tissue preparation

Rats were sacrificed by exposure to CO;. Brains were
removed and frozen in methylbutane cooled on dry ice before
20 storage at -80°C. Twenty Um sections through the lateral
septum were cut on a cryostat (Kopf Instruments) for receptor
autoradiography.
Example 7
CREé_receptor autoradiography

25 After warming to room temperature for 1 hour, brain sections
were preincubated for 5 minutes in 50 mM Tris-HCL (pH 7.5)
containing 10 mM MgCl,, 2 mM EGTA (ethylene glycol-bis(B-
aminoethyl ether)N,N,N’,N’'-tetraacetic acid), 0.1% ovalbumin,
0.08 TIU aprotinin and 0.1 mM bacitracin. Total binding was

30 defined using 0.15 nM ?°T-sauvagine (New England Nuclear) .
CRF, specific binding was determined in the presence of 1 UM
SC-241, a CRF, selective receptor antagonist (D. H. Rominger et
alJ. Pharmacol. Exp. Therap., 286, 459-468, 1998). Non-

specific binding was determined using 1 UM a-helical CRF
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recorded by video-canera. An observer situated outside the test room
scored the tinme spent in the open and closed arns, as well as the nunber
of entri as0obmo4®each arm of the nmaze. The rats were eut hpOTAUKEIEA2808

i medi ately follow ng the 15 conclusion of the test. Exanple 6 Tissue
preparation Rats were sacrificed by exposure to CO2. Brains were renoved
and frozen i.n_nethyl bhut ane oled.on _dry_ice before st orage at -80C.
Twenty (%“Ee&?ﬁ%sgl %ﬁ%‘%@h t élqugataetrlanss}ec"petruempv\eg"rfg)rénﬁdzgﬁl a cryost at ( Kopf

| nst r uprdis)culart et épififfer audmeadiiogr aplil.o 1o end GREZ opedepEor
aut or adi ogr aphy 25 After_ war.m to roqomtenperature for hour rain
Sect| o R e SR LIS i AdEBS et heT P o ety b Rt
cont ai riwig el &M VIGE t ek rfdJEGTAN &8sy lceng ginder) -0hicd®( 3w iamnneet hyl
ether)NNN N ,N-tetraacetic acid),, 0.1% oval bunmn, 0.08 TlIU.a rtotdi nin and
0. 15mIS { BRESE. ot a1 by WSS 3G ReI Al A 1650 AF% TS

1251 - saynepdimee Naw &zng vk Nual-eatiled SRIThigec | ithdisedivignwasndet er mi ned
in the presence of 1 pN SC 241, a CRF1l sel ective receptor antagonist (D
H. Roni'fierstemdaxd .stRiarsaoiersham) HesraaexpEes! U5 3vaes,f ilgo 8- Maxon-
speci fig,_bindin ) 1.ned using 1 Ma-helical CRF -32 WO 02/05749
PCT/ USO II%( \gar%rr id?aﬁﬁoglrpsi'i de). Incubations were performed in

prei ncubat i quantfftert contal rMRKY rsaeicdl fiiga el rahichoa pyerso e rficemegn tusgand st s -
for 150 m nutes. Tissue sections were then shed , twice f.or 5 mnutes
eadh, iThePBERE Mg N DB on Q%lf@\ge B Ya AR l’E S i nse,

excess kRl uRs @spdated 1apmthd R ERTHanmgwerfe idtedr ad sgver ni ght. The
sections and 12%5 1 standard strips (Anersham were exposed to ,gperfi | m
ta

F1- Max Uimeers D HOURS - QREHSSR i orf P ARFRCSHECiSSCEWTi ng was

per f or RRA-dsiht b tde MH JmgeMs 1. 44 program Optical density readings
nere Example 8

15 Combination Treatment with CRF1l receptor antagonist and CRF2

antisense oligonucleotide

Thirty two to forty rats were subjected to conditioning
foot-shock treatments as described in Example 4 (first
paragraph). Following foot-shock, the animals were equally

20 divided into 2 groups. The first group received
intracerebroventricular saline injections for 7 consecutive
days, while the second group of animals received
intracerebroventricular injections of the antisense
oligonucleotide (2.5 nmol in each lateral ventricle) for 7

25 consecutive days. On the eighth day, each group of animals was
further subdivided into 2 groups. Half of the saline-treated
animals received DPC 904 (in methocel) at a dose of 10 mg/kg
p.o. (designated the S/R1 group). The other half of the
saline animals received the wvehicle methocel (designated the

30 S/M group). Rats dosed with the antisense oligonucleotide
were similarly treated, i.e. half of those animals received
DPC 904 (in methocel) at a dose of 10 mg/kg p.o. (designated
the R2/R1 group). The other half of the antisense-treated
animals received the vehicle methocel (designated the R2/M

35 group) . Thirty minutes following oral dosing, animals were
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converted to nC of ligand bound per ng of protein tissue using 1251
standard strips. Between 7 to 9 adjacent sections were quantitated per
rat. Exampde2@&7ib Conbi nati on Treatnment with CRF1 recept orCEUB@EE2B08St and
CRF2 antisense oligonucleotide Thirty two to forty rats were subjected to
conditioning foot-shock treatnents as described in Exanple 4 (first

par agr agpdytedrolh ovihdgs et -lshocks ddwcmitberhl in ViraneEgual | skrdi vi ded i nto
2 groups. The first group received intracerebroventricular saline

i nj ect iIFHLI PR consecutive days, while the second group of animals
received intracerebroventricular injections of the antisense

ol igonucleotide (2.5 nno] in each |ateral ventricle) faqr 7 25 consecutive
days. On thel®$ g@ﬁ?ﬁ%@,l%wqurbd??%so%rﬁr?m‘il?ésl fﬁ%rs%e@ddéi}\ﬁ ded into
2 gBoUpPSoriidl i1 ©hotheassdd thind readechanigat St recatschtRG 904 (in

nmet hocel ) at. a dose of 10 ng/kg P.O (designated the S/Rl group). The

ot her MHEIErPruEee 8T$RE ani mal's received the vehicle methocel (designated
the 30 S/Mgroup). Rats dosed with the antisense oligonucleotide were
simlarly treated, i.e. half of those animals received DPC 904 (in

met hocel ) at a dose of 10 ng/kg P.O (designated the R2/Rl group). The
other half of the antisense-treated animals received the vehicle nethocel
(designated the R2/M 35 group). Thirty mnutes foll ow ng oral dosing,
animals were -33 WD 02/05749 PCT/ USOL/ 22808 tested in the shock box as
described in Exanple 4 (second paragraph). The present invention may be
enbodi ed in other specific 5 fornms without departing fromthe spirit or

essential attributes thereof. -34 WO 02/ 05749 PCT/ US01/ 22808 CLAI M5 Wat
is clained is:
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5 1. Amethod of treating a disorder associated with CRF1 and CRF2
receptor activity, conprising admnistering to a patient in need thereof a
t her apeutwa at/0yr4ef f ecti ve anount of a CRF1 receptor |igapdr/ase/28@BRF2
receptor ligand, or pharnmaceutically acceptable salts or prodrugs thereof.
10 2. A method according to claim1, wherein the CRF1 receptor ligand is
agoni stic of the CRF1 receptor. 3. ﬁgggigfd according to claiml1, wherein
the CRF1 receptor ligand is antagori-st+¢ of the CRF1 receptor. 4. A method
according to claim1, wherein the CRF2 15 receptor ligand is agonistic of
the CRF2 receptor..5. _A nethod according to claim1l1, wherein the CRF2
receptoWh?Fgégdcﬁglﬁﬁ?abﬁnlstlc of the CRF2 receptor. 6. A method of
treating a disorder associated with CRF1 and CRF2 receptor activity,

conpri sing adnlnlsterln to_a 20 patient _in need therepf a.therapeutically

effective anbunt BfMgth £ BERPEORY| f ghTCENGE 2R 7 BER pY b anti sense

ol i gonughgotRee re@leppbar BRES Wt itea! |c)6m®&ﬁ%ﬁh§ybb@m&ﬁ'ﬂs&e@ﬁngpﬂ:@déUQS t her eof ,
wherein the CRF2 ligand receptor is an antisense oligonucleotides conposed
of chi nBpF&eps énuaﬁﬁﬁcF€%¥?aEsamEE?E?HeBE%a%%%y19 o605 byet eoynt of

deoxyri QOGHP{ %%e%%o&h@i%'a arokhigoat erl @g%&@t&} Qtlrg%ﬁicﬁce& with nodified
nucl eoti de resi dues met hod accor to claim6, wherein the nodified
nucI eot PHRTI@SPHLESa 4t e deraetabler ﬁﬂalt:ﬁeoaf oPF e g gFleerpeoBo

et hoxyr i QOHUCAeﬁétﬁsdpgeéabagh§5£sr §1afm- MBL{REYei Lt BRXYFRDONUCI eoti de
phosphodlesters 2' -fluoro-ribonuclTeotide ghos phodi est ers,

5- (1- pr 5pYAPEPEYLbGARE bRospPBE SEAE 0af ethe- CRF: grasisaiyan ur aci |

phosphorot hi 9ate,A5mg€ﬂ8ala@a%9&m§ £BhesRbAr ot NiRat&in the crE,
deoxyrlbonucleotlde N3' - phosphoranldate pol yam de nucl ei ¢ aci ds,

and Iock@denucrelégaHQSlvmﬁQQﬁggnlstP€I¢@S§h¢2@@&8IﬁﬂﬁnkgmaV|ng t he
formula: B~ Q.B g)ﬂethod according to claim 1, wherein the CRF;

15 receptor ligand is agonistic of the CRF,; receptor.

5. A method according to claim 1, wherein the CRF;
receptor ligand is antagonistic of the CRF,; receptor.

6. A method of treating a disorder associated with CRF;
and CRF, receptor activity, comprising administering to a

20 patient in need thereof a therapeutically effective amount of a

CRF; receptor ligand and a CRF; receptor antisense
oligonucleotide, or pharmaceutically acceptable salts or
prodrugs thereof, wherein the CRF, ligand receptor is an
antisense oligonucleotides composed of chimeric

25 oligonucleotides wherein between 10-70% of the 2'-
deoxyribonucleotide phosphorothiocate residues are replaced with

modified nucleotide residues.
7. A method according to claim 6, wherein the modified
nucleotide residues are selected from the following group:

30 2’ -methoxyribonucleotide phosphodiesters, 2'-methoxy-
ethoxyribonucleotide phosphodiesters, 2’'-fluoro-ribonucleotide
phosphodiesters, 5-(l-propynyl)cytosine phosphorothioate, 5-
(1-propynyl)uracil phosphorothiocate, 5-methyl cytosine
phosphorothioate, 2’-deoxyribonucleotide-N3’'-P5’

35 phosphoramidate, polyamide nucleic acids, and locked nucleic
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. 1000'0o0or "O -O0" PO-S PO wherein Bis a purine or pyimdine
base. 5 8. A nethod according to claim®6, wherein the oligonucleotide is
from abowo 2%5037¢9 about 25 nucleotides in length. 9. A net hoOUSCIC2B8@ Ng t O
claim6, wherein between 60-70% of the 10 2'-deoxyribonucl eotide
phosphor ot hi oate resi dues of the antisense oligonucleotides are repl aced
wi th nogdifiedy ek eotd deoFggidues. 10. A nethod according to claimé,
wherein the antisense 15 oligonucl eotides conprises the follow ng
sequences: (& TGI ACG TGI TGC GCA AGA\GG (b) GGTI GGG CGA TGT GGG AAT G
(c) GERA TGA A TGABTGA GG and ( BAGC GGC ACC AGA CC. 20 11.
A met hod accor di ng—t9 aiml or 6, wherei isorder is a psychiatric
di sorder. 12. A according to claim erein the psychiatric 25
di sorder is selec ftomthe group consisting of anxiety,

obsessi ve- conpul si ye dPsorder, panic disordgrs, Opost-traumatic stress

di sorder, phobi as @\ndodepressi on. 13. A netbod sccording to claim1 or 6,
wherein the di sordgpf 30 is sel¥cted fromt hevfgroup consi sting of head
trauma, spinal -G6 WO 02/ 05749 PCT/ US01/2280® cor dyHdw@atya,B iischem ¢
neuronal danmage (e.g., _cerebral ischema such as cerebral hippocanpal

i schemi BYY1BRcP¥ PN EIHeBrBRaf - damage, epilepsy, stroke, stress induced
i mmune dysfunctions, phobias, nuscul ar spasns, Parkinson's disease,
Huntington's 5 di sease, urinary incontinence, senile denentia of the

Al ztei nBr' s RyBethedl| 2¢FPFAtRe Heneheid, & anfleR¥ophi B®ateral sclerosis,

chem cal) dgpeREeaSt £ aNd AAGLCLLONE {€ 8o about 25 nucleotides in
length.

9. A method according to claim 6, wherein between 60-70% of the
10 2' -deoxyribonucleotide phosphorothioate residues of the
antisense oligonucleotides are replaced with modified

nucleotide residues.

10. A method according to claim 6, wherein the antisense

15 oligonucleotides comprises the following seguences:

(a) TGT ACG TGT TGC GCA AGA GG;
(b) GGT GGG CGA TGT GGG AAT G;
(c) GGA TGA AGG TGG TGA TGA GG; and
(d) TGA CGC AGC GGC ACC AGA CC.

20
11. A method according to claim 1 or 6, wherein the disorder

is a psychiatric disorder.

12. A method according to claim 11, wherein the psychiatric
25 disorder is selected from the group consisting of anxiety,
obsessive-compulsive disorder, panic disorders, post-traumatic

stress disorder, phobias and depression.

13. A method according to claim 1 or 6, wherein the disorder

30 is selected from the group consisting of head trauma, spinal
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dependenci es on al cohol, cocai ne, heroin, benzodi azepi nes, or other drugs),
and hypogl ycem a. 10 14. A nethod according to claim1l wherein

adm ni st avongod7e a CRFlreceptor |igand and a CRF2 recepPOT/USIIgRRE | S
concurrent. 15. A nethod according to claim1 wherein adm nistering the a
15 CRFZ receptor ligand and a CRF2 receptor ligand is sequential. 16. A

nmet hod of treating a di.sor.der ciat it Z 2. .Qr

acti vi tcyo,r &rﬁ?ruimsag nglsccgln%mécci innegls'%%aelf f%%\a‘l eeqegr?gm%% g:fe bgglél?ﬁf%?%g%p or

| i gand sancth & sCRie? efteedpthoipddapane Iwitseh2thia ) ¢ orpasitdtox icomeaironag CRFZ
receptor__and CRE2.receptor,. k}?. %'nethod f t eatE%% %_d%%p%%g%n%ssociated
with 298 c GRS oMo Sh g eSS tTRG e R EeG Ve Srount  of
a CRF2 glegsptor nusgarich midda nsCorpeaKinisen 'codtiaicsisry B2 indfonecept or. 18.
A pharnpceuti cal conposition conprising a.CREZ receptor. ligand a CRF2

r ec@pt ot 958551d Yor Ra B 9y f%éﬁﬂteatﬁze@e“g%at %015t odr ugs t her eof ,
and a piaiHEGRH L alyear met i in¥ark® danfeihdringc ewhicraloghiitc flatetz@at i ng or

preventing a .disorder, associ ated with CRE d CRF2 receptor activity,
sai d k‘?cfleé’fﬂ’?dﬁ'si%“&cﬁrslur 5% %C@pﬁnézé%gdﬁ%%s(,e°ﬂ1erein at | east

one of s FRHANYS LV INTRLRY, HRERAKON Hdriid.azdpillksd or

phar maceutically acceptahble salt or, prodrug thereof, and -37 WD 02/05749
PCT/ USCAYxs ol ugst) /| it MmANSICH%ai d contai ners contains a CRF2
regeptor ligand, or pharmaceutically acceptable salts or prodrugs
thereof, and said containers optionally contain a har nmaceuti cal carrier.

5 20. AldlonmfomRFhesyiatF CRENG deeptigd ilgaferedsy ANt o 1eRFE1S écept or

ligand @ghi MLidpEOF US8hA LhE 4'eERFRBLeBLorPIYERNAL hECEheqrdens. 10 21.
A et hod accordﬁ)ng to claim1 wherein the CRF1 receptor ligand is DPC904

or SC-241.
15. A method according to claim 1 wherein administering the a

15 CRF; receptor ligand and a CRF; receptor ligand is sequential.

16. A method of treating a disorder associated with CRF; and
CRF, receptor activity, comprising contacting an effective
amount of a CRF; receptor ligand and a CRF; receptor ligand with

20 a composition containing CRF; receptor and CRF; receptor.

17. A method of treating a disorder associated with CRF:
receptor activity, comprising contacting an effective amount
of a CRF5 receptor ligand with a composition containing CRF;

25 receptor.

18. A pharmaceutical composition comprising a CRF; receptor
ligand a CRF; receptor ligand, or pharmaceutically acceptable
salts or prodrugs thereof, and a pharmaceutical carrier.

30
19. A pharmaceutical kit for treating or preventing a
disorder associated with CRF; and CRF; receptor activity, said
kit comprising a plurality of separate containers, wherein at
least one of said containers contains a CRF; receptor ligand,

35 or a pharmaceutically acceptable salt or prodrug thereof, and

_3'7_.



22. A nmethod according to claim4 wherein the CRF2 receptor ligand is
sauvagi ne, urocortin or other CRF2 peptides. 15 23. A nethod according to
claim5 wheprzdit4e¢ he CRF2 receptor ligand is anti-sauvagi PeT/USdL/22808et hod
of enhancing the treatnent of a psychiatric 20 di sorder conprising
admnistering to a patient in need thereof a therapeutically effective
anount af JaeaGRF]arrcsﬁm omfl$a}}b£hdcora¢&jireemnim:iepﬁ(ﬂ JREyanesepior

phar micﬁgéﬁlrg l lg/re&% ITE a@%@tléﬁféz a’%cg@ggdlusor dler CO F&Sdﬁgl fel e

enhanci tr adm ni stering
to a pathetdodn areiads&itéremitam@fmr@gmanadally ywaftfagiot iave anount of a
corrpoun haV| n?q% %’1 and receptor and a CRF2 ligand receptor activity,
or N acac tGbt e salts or prodrugs thereof. 30 26. A nethod
accer d| ng to claim?25, wherein the conpound |s astreSS| n. 27. A nethod

accordi to claimé6 eregin antisense nuc) eotide_i ar get ed
to regig(gs d%s%‘?‘?%ﬁiq\r?@ FEHTe 1 r§§epgor 1lgan 'Lgenvs Y thd% ErkS

receptor ligand activity for use in the treatment of

psychiatric disorders.

10 21. A method according to claim 1 wherein the CRF; receptor

ligand is DPC904 or SC-241.

22. A method according to claim 4 wherein the CRF; receptor
ligand is sauvagine, urocortin or other CRF, peptides.

15
23. A method according to claim 5 wherein the CRF; receptor

ligand is anti-sauvagine.

24. A method of enhancing the treatment of a psychiatric

20 disorder comprising administering to a patient in need thereof
a therapeutically effective amount of a CRF; receptor ligand
and a CRF,; receptor ligand, or pharmaceutically acceptable

salts or prodrugs thereof.

25 25. A method of enhancing the treatment of a psychiatric
disorder comprising administering to a patient in need thereof
a therapeutically effective amount of a compound having CRF;
ligand receptor and a CRF; ligand receptor activity, or
pharmaceutically acceptable salts or prodrugs thereof.

30
26. A method according to claim 25, wherein the compound is

astressin.

27. A method according to claim 6, wherein the antisense

35 oligonucleotide is targeted to regions described in table 1.
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