; e3ed~z6. Tg| i WO 02/ 05749 PCT/ US01/ 22808 CRF2 Ligands | n Conbination ther

FI ELD OF THE | NVENTION 5 The invention is directed to a pharnaceuti cal
conposi twam2asmeri sing a CRF1 receptor |igand and a CRF2 REZEpaR808i gand,
or pharmaceutically acceptable salts or prodrugs thereof; and to a nethod
of treating a disorder associated with CRF1 and CRF2 receptor activity,
CONPr |t matstering to a patiepgprp 10 need thereof a therapeutically
effe W,ﬂﬂqﬂmmm@mw a CRF1 receptor—l&i—garlld and a CRF2 receptor ligand, or
phar maceut | ca acc€RFabLégsabes Inofopboaptigsnt kBeE8PY wherein CRF
receptor 'I'ﬁ9§%i'nds of this invention are agonists or antagoni sts of the CRF

receptors. In addition to the pharmaceutical target of the 15 invention
. being the CRF receptors, thiSELDventTHER INVENBEOMi rected to pharnaceuti cal

TRVENTI ON EXFnSIVE S0 S0 U6 SRatt oh P RE S or FonCe 80 o

. corti caiomppiinirgl easiRFy facéprof CREgand amuhta ofRFngerkptor ligand, or

pituitary-adrenqcortical system.and i-n _nediati t he .hehavioral t onom ¢
and i mﬂ%&“@@fb’%ﬁf@éltyo aﬁcﬁle&t?@%%r?@é%st t%rs%ﬁeop ige itgl %%eooufgh?a r)"[doacblé)e

i nvol ved rdtHdee Jqratdieitisiol0 )i safrdafif ectdond adiesb vdients .CHMesmedt CBE, t wo
7-transnenbrane 25 receptors, CRFEl an CRFZS, have heen idetnti fti ed. which
nedi at & IR T AT VOFEYERE OBYT T st e WHeTY BFtessed i brain

al t houghedchairend id tdre i fi canty effdan hetapeamt hef ar exxF;o0f hi ghest
expression of the two receptor sub-tgges. CRF- o(\éfer expressi ng transigfni C

M ce hIREBESOTF réfmePnd BERRNFBFEPENT i hiF2a<e Ph BARFBReRrEicatly

(anxi ety AU Ba Rehan BrdGhafz elidey® aihédein @y prasiipidon of
corticotropinrel easing factor in transgenic mce: A genetic nodel o

f
anxi ogehigarsthafi ghis) . iNERnodt e PR IEFR)- VL SR tadFE St h S cul ar
I mport bt ddt®uestd ot et reHe @ 130 Bt DREEN| a FRSP U shalr €
medi ated through CRF action on CRF1 /t~5 _ WD 02/ 05p9 PCTIUSOL/ 22808
r ed8pt ovmertRn rhadelst orike GYRIHOTSE SRS ¢ dtHchi MY bR nbs A Dr (CRF)
ant agon Loned d £ Naghi ¢h 60542, cor 8FAd 28RF
5,962, %&5%%36%?5}1 5, 86%1?%%&8&%&3 6rf 083, 948, V\hi%érl]@are 1| ncor por?at ed 5
herei n tycerfared®rin their entirety. Several published patent

applications al so discl osg,GgdRES '@Pit ehfasitgo§ act or ant agoni st
conpounds, anong these are%m—mrtkwmi on US94/ 11050, Pfizer
WO 95/ 33750, Exftf erreskva\Gs 951 345 632 v ePf ¢ steab MG 1o 3310 7imperr tasse /it . No.
5,424,3 : ' j der a e W tho CRF. M90St s are

di ééusscel%r?%@?j[_%5_55%%5&%;@?%6%%% Paﬁ%bﬂah.alrm Rev. . PO 473 (1901) . A
rol e fapitORRdmas- adsobeent post Lﬁsmie%tniarr}d hen étlﬁ!@l@‘gl_yn@n'dﬁ%at hophysi ol ogy
of Al ZhelJBri Srdl SCATEonSRLK! DFQN fmdRe A& sedUDL | DOLODS S GHSEASE:

anor exi a nervosa,’ progressive supranucl ear pal sy and anyotrophic |ateral
scl er ostlsimspepeide el it ehowghhetdylsé uFtd bredf LICRA @ c? BR’PRYIS 1 e EENt r al
nervous_gsys f eyl e 0 iC A 23:59 (1988);
R e e e Sl g = u‘éﬁoge‘b %ga%%%?g%aﬁe R B S
Harzs s Neceptepsr tCRE, B601-CRe01, havesbeandidenPhdirdc whichxpedipEeap. , 293,

700- 806,, 2000:1., U. ent . 6 I Chs kg14,.n .herein by
refer en‘El%ei P?%%t%n?sllf r‘g}?@; d?gc og%gé%% %%g"g%%élgngg%g%%&s\%#ch are
usef ul bpaihealtieabgienthand pseventiensddnhebdant aoverlspi hatween dtk2g
trauma, ischenjc_neuropal damage (e, 0., cereb j em.a_ as cerebral
hi ppocafpafe i n]éﬁlé?’rg?e% S e?%?f%?g%é BEUTERa w%la%%é%,bﬁégi e%s?/?ﬁ%ﬁoke,
stress CReusedrénprass tiysf tnehkgas]c phbbe asavaulseaharespases, tfar ki nson' s

Stress capluced: enpress iys| unatisgesicphbbe dsave : inson's
303 ohErBEPLE B oL CRARER, RePLr SRRAhe! Lonkhy ohr BoRCLCL A BrORe & osi s,

cheni calsgdepestensbes andaaddi oveppsodectijon dépendencbesophnal cohol ,

"cocai ne, heroin, Penzodi azegi nes, or other dr gsé gnd h¥§8glégem’ a. United
Stat es PB+EATING. TBCHBE, 8B7CTRAFEARLE PhESF poral BAS35ChEPErR BY ref erence
Jinits gakibgbicdberhoses . ( CRF) NeaeeptOence 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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-2 WO 02/ 0S7-49 PCT/ USOL/ 228( 18 ant agoni st which are useful in the -
treatment and prevention of enmesis. The anti-enetic activity of the @
CRF- ant ag@yizaksi S i ndi cated by experinents perforned forpewesnlasms
described by , Ueno et al, Life Sciences 41: 513-518 (1987); and Rudd et

al., 5 British Journal of Pharmacol ogy 119: 931-936 (1996). Also, a nunber

of pubI i cati.ons, di ose p ant agoni sts, for exanple Chen et
al ., JI%E éﬁ’éﬁ 24§§§%§gér ég ;;8'& itten et al. , J.Med. Chem 39:

4354- 4357 (&&@Lco@x@pm-mleasm@cfa@rm @RFD 1 RHEPAGILIESE (B19D7) ;

Lundkvi st et 10 al 9, Mansbach
et al . R Iﬂ'ﬁ]a;urfgéol oai/:lC %%% 14%8 Sﬁ%ch are]Si %Seorgd;fbat ed

_herein mmgaefm“_",e,ncse 841 1398 rarehtd rog3y,.94%r ml'&péclafne:aﬂﬂ@nmattmi CRF1

receptaor |igand 04 is dlsclosedl Glll ni c

ot P e e b L oy

. referengadt idgplamddiaine AsP, di@:&l:l%sreea:&&tmrcdu:gmnds rdloraeagmpl e
sauvagi ne, urocortin and ot her e%% t| d S, are dldicllﬁf?e Hﬁp

Vbl . BrisGt Fentgoopi st gggmpoun tEﬁﬁed%cf]f ogy and
Met abo'a{@ﬂl@atﬂ’&f |tf§94/11919ﬂ3dVb|@§iJié¥ VRICH:EB/HB'”@J ofp he=1CRIO Recept or ;  and

D. P. Behan et al., M. Psychiatr , . 265-277, 1996, E\)/\,h|cq incorporated
her ei n 3/ 346 eRid 39F 1R 11&t a%lq’eg bl Btkad¥® of #jz]ceptors by

sehget i Ve UYL 81Adasr eeb BHOWL R CHF Qe Gixd 08 YA€

(anxiety-reducing) and anti-depressant_effects in animals, th fu ction of

CRF2 r etiegrwtsed sin 585 weFat sthRli etk 09+ <41 lﬁr}@b‘?}i%‘fﬁatl?‘%‘ﬁ an t or
aut or adj-pg w xperl nments show the receptor to be |ocalized prl rrari ly in
the linbic an

ypot hal ani ¢ brain 30 regi ons, suggesti R’%éa role in
medi ating t He xmké oteni CRRMtR 3o exibeed fleed s A LeRALD Reherefioledy

CRFa S (Apt Vagk ne- 3 edds begncigdentified (Qulyas
. et aéf?fl%%%@%& ocC. &%\ﬁ#}( fg%:([jsl%s%?gf USA 92, 10575-579) . Fur t her nor e,
Asﬂﬁesscﬁxse@sq:),erﬁmmielrtmmmgs (I eTRE] A TR BECERER vi PYOHESS HEER

identifjed 7249 /U SO 1
) 55308 HETHLATRa P4 Ypy B ?J“Y%ts‘#ﬁhl.g ﬁ%%%ragy%géﬂé%@@ i Sy
95, 15264145269) . the dmflalb@’en@e of @%‘écﬁl¢¢%01a@]oms'€%eo‘?e%*ﬁ¥%lbom sts to
this receptor, %t&gnﬁgo?u?&}g%al of GRFZLeespLQr ﬁé%GSﬁf&@t_{@é{

provi de HEvT 9 denc or the'ro & 5 receptor in normal physiol o%
Ant i senz®: B9 i DY) £0ti diés Smegshork. obi gdewel botPdeB- (Rypicakt yBf rBen about

15 .to apout 25 | egti des l n e g to
cofd) eneERE4? y? ?(gulg g%rtlgonH% S ﬁ%ﬁ% %(ggﬁaée o?glé%t ggg%f 19§%r|%ﬁ1§at| on
of an a@tiBl@aﬁISx&ad@lolE;gpnu’Ehenapde 293 t300FBROt argeP; $ite. ShrB@Qﬁnt

Wat son- Cri ¢k se-pairin initiates n tein
oIigonUﬁ?egt?ggi§7$ECV%ﬁg%eg?aaaf %8r$€§ﬁaﬂ§a§%%?%§ %éﬁ%?éﬁPecuﬁnleg
direct enosequenceistlobes NBNR)degradavioantsgohéssuppiebshon vEefyht hesis
of the encoded pro dies 15 done_in ceg gaiLficantly
reduceleegngtg?aﬁﬂgnFa? ét@ﬁegﬁgFe?n = h%%@eg%gaﬁg ggn?%neb%ﬁ t he
absﬁpcetﬁéuﬁaalhsﬁnéﬁtulaehrgaadsdémages(ehg caserabrhltheCEEFQareuébtor),

anti sense oligonu otides_ca xtre Qo rotein
funct i ofisll c?F%ﬁF@g gf‘ﬁp%a{“??gnlsfﬁsmage %}égégéggf Zbgﬁ?g%l ggw sh bet ween
cl osel ydaﬁggéedeﬁembpgy obktaokam Isy,refsspnnﬂacaé (meuheas'lyé:REmcamdn@RFZ) in

ways which_ are often ossible with sna he design
and sel BEPPS#ASo meSFB'ﬂ aEIPF@E‘ﬁseP@@&iﬂl@ﬁt?Bs |§9ﬁ§%ga tréuglégﬂ%egiegr gl se.

Anti sengecahkgonueh aatideacvakindhcy, debmaaddampnedacmbmel n their
activity because their nRNA.ta ts ha ni ficant tsecgndar%(‘l and tertl ary
st rift u%ézﬂﬁﬂﬁlﬁrrénaéé?el' aF‘Béltlﬁg&talrSﬁs f“ea I ARNRYSIEECR A8E€&8dinle to

hybri di 2a4@Bsi N ¥héhi3a% @Ep@ﬂﬁ'e&@ﬂ%@ sequaddesthave Jiegei.fi cant
*‘inhibitory activity (50%or_nore) Fi 30 . nol g) cul ar. .t echni
devel op8ePeREeBEigE. OnpgLERtOdnt |C§é’ﬁ‘§é‘eol §ORGE! e BEPFES RS PHE ﬁurrﬁﬁ

mul tidr ygneesist.gage- ?an@IRMrlp@ -atdignal | y sel ect ed by mappi ng
"RNA- accessi bl e s%t Zs with ©gr¥{1cl eotide |ibrari Nucl ., Acids Res.. 24

1901- 1907, 1§8étefoSsatss. Pafc»@@;sa NG -of°  RRA+ 80les ¥ Bich &% ALCPEPORAE Sens 6
35 ?%‘pe&{e%%s i threllegerucheqtddenliiRieaki, e s shiddes Bicmrgchreceptor
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-4 WD (12/057' | PCT/US(I1/22808 16, 59-63, 1998), nultiple accessible
regions in the CRF2 receptor nRNA were identified. Antisense

ol i gonucleakiogas directed agai nst these accessi bl e sites prgiusnikesist he

bi ndi ng of | 251-sauvagine to CRF2 receptors in vivo by at least 50 o . 5
Two antisense studies exam ning the function of CRF2 receptors have been

reported. Both studies failed to.fi.nd _evidence_for i.nwo . t CRF2
r ecept 8P PROREFICat’ r]lfj%t A& CalRCoddn & e%trsf3 a%f“ CCRFS ﬁéox%\%\%g;% %ttl (r?ffnor?te}e st udy
(Hei nricglsiet, ahe aGoftieaetthepiaatieliessiofy thac tRF-GRERgbuti stet 16RF2, 10
receptors nmedi ate anxi ogeni c-1i ke hehavi.or. Re%. ngti de%”r'%fédz 1997),
CRF2 r éBERCHEENEVe SHRGHIBE T BT OFESsh £ OTa FFaRE So ity SIRTETeSEudY used
. producednlcoxicC a3i,de ¢kl eetisnceisgnilli Gant-5ua ghos7ogs anéhireldcc el dilhave
confounded the behavioral experinents. Li ttlﬁ dteg% I %% provided in the 15
second Brépdet JvbwrRrdwski Pégrgrcolyay 118sy Sla ?3‘(@! 86, 1996; and

.Liebsch, G ajlandgr alimRr oENgRIbBRAL iMns laszalbele C(RF,&-Hekpboer, F.
(1999) J. Psychiatric Res. 33, 153-163. However, in_a study using CRF2
ant i semsEagiongeisel E6F Gaamice Fhere e $dri-beid Mes - (HERY-n a3 'ofa1> Fat ent

Appl | cabien (Mg eAQ @’t‘é@@@’e@%& .@RQI WRedatra. Aopl i1cald-arsNo. (108/§181981,

whi ch are 1 ncorpora herein in their enti reté)‘gl,S we have di scovered that

suppr estiegn et aQRF2 Jr- e iCherex prledlsilod ThiodiSds @Ra7dly i Bitiett €4 n
a“jfdim' S Fufier mor %ha‘%;na*&%‘i%éﬂ' vereh haf, W t he Chhdbadieeapt or

anti sense ‘ol i'gonucl éotide is co-admnistered with a CRF1 receptor |igand,

t he anxilol,ytEur .eff.e Bhairmagodant -y Erharfded 6 . SUMIRY Wb CFHRYSNVENTI ON 30 Thi s

| nvention. felates.d glte%e { hod Qi e drGatd NG, & fll;SOTRr: Q8SPCT Qi Wi th CREL

and CRrEflcroercPept of "activity, “conprising adnmnistering to’a patient in need
t her eofspredilfareddyt itded Ithe GRF.ece¢eptanvligand RPCHA iecdpsetosedand and

a CRF2 .re t.ar_1igand,, or Uf i | V. _aGC | & salds. prodrugs 35
t her eof™ %%H‘ll\%rb%/%lf]?léﬂg% %yﬁrﬁaclo%g{égprfb?di ?rieén?ﬂ{gh'e pr esent

i nyent i200@r aikidgs ia netdwgbaofatteddiermira i strftererassdgi attedl with CRF1 and
CRF2 receptor_activity, conprising admnistering to a patient in need

t her eof® Jt"”l“r?'-}:rz"a‘peuti cally effective anount of a CRF1 5 receptor |igand and

a CRF2 receptldo | iqgandreeeppbar idoemdscalfloy azeepflabkeuvalotisieor prodr ugs

t hereof, wherein th F1 | jgand receptor _is Qni, St i f e E
recept d%’?ocf%‘:aﬂrfbtarfﬁf Oﬁ’cﬁﬁji It ,peﬁé‘ resERt %%\?é:%toisggli gpo%dgggjlﬁét hod of
treati ngpp BaoieeasHOCI Ll ed 398 h CRRAp ek GRF21L0, recspdsr activity,

o PBot ORI Y PR RN F 11 Gl ooy o 2 PtBraF 1’ gand. or
phar macetipsad 18 ast epiabirr sddeposr pradi uys » hedatodn atheaki n Ndk. CRF1
1 gand £§§§%E§¥r§fﬁf”§é%559?fifbé%,t&ﬁ&c férfﬁgggﬁgrated 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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15 I n yet another enbodi nent, the present invention provides a nmethod of
treating a disorder associated wwth CRF1 and CRF2 receptor activity,

conpri si W@ @37 stering to a patient in need thereof a theraparesmssally
effective anount of a CRF1l receptor |ligand and a CRF2 receptor |igand, or
pharmaceutically 20 acceptable salts or prodrugs thereof, wherein the CRF2

l'i gand g ecepiQi rie3 ga08N1 &f.1 & @ ildie CF2 neeent @rod N ndll | aaref.her
enbodi ment, the present invention provides a nethod of treating a disorder

associ &dd With 96RF15216d ~GRR5 Yecdppt sheadkisAndp, omRasliing agamisdter i ng
Lo 8 23.palieibalil et (thaleal Adhi! aneulidRldy RIJRUIMR ATRUTR! 2

CRF1 receptor “lI'igand and > receptor ligand, or pharmaceutically
_accept adcepgaint expregeddrugsyt peradide whdidenee HoCREE |4glendfr dédeptor is

ant agoni sti ¢ of .the F2 T tar. Jn a further enbodi nent, the present
i nvent irc‘)anceﬁ)%c?\}:i télsng%%n@t 0 Og’fo l}r'eati ng a di sorder associated with CRFl
'?Rd CR]ICZZ r?@emmh i lena;cett. io?ljjlg;qr?mirqm*uf " jigiersy aa@rn'sir}csiterdhg;czmlcal?mﬁdaﬂ ig negd
ereof, a t.herapeutica i ve.amu . ept.Q and and a
CRF2 r edePisi? t%§é’ﬁ%@%qetgoﬁjcqoeoetblodle, r}E)Sr %ﬁeaire%}?edu%sleglgfllyern cec pt abl e
sal t s ahiprodineg $e3 gnlet anf bevierme rertdre 8CRF2 o ec gpiori @ntad S ens enRNA
ol i gonucl.eot i de lfs -6 V\chl S7-49 PCT/ U%Jfllal 22a8n1t1.8 5n 10 15 20 25 30 an
anti semée S Somfc LB &S 'onéggﬁfddfzactfﬁ%rl ¢ %t igonutT ot i des wher ei n
bet peen 1L otRfbIfotilie 2o denx mANIo gt ide ep dsphartotwe tosdre-Qreisikdues ar e
replaced with nodifi,ed nucl eotide resjdues. In yet a further, er(t‘oodi ment ,
the pr &SR Ralvemd dntipridhich e £art O(ﬁ BT PR SO s S8t at ed
wi th CRRL i GRoZ iIRC Bl c tasd | dddadongy i nhadidrdstad inRiA 0 a pati ent

in need thereof a therapeutically effective anmount of a %Fl. reggt or
| i gand HEBICRF2 & ST Cé?ﬂﬁ%cé’r%ré:eolqgg SR e HragHarFhcsut i cal |y

accept ahje siﬁ%ﬁr%é?!io@f Qi ugsn dhes 8ofo £ Whes eirtddl GRR:- ¢ BEEPtudinid sense
ol i gonucl eotide is an anti sense oligonucl eotide conposed of chimneric
ol F§onudIntinddhavingias IRt e et IDL AR LY FE DO IRTRoh A €91 de

phosphqrot Qe /R dHesRIeevePl aned Middtimdi fiad twel aoddries resi dues
selected fromthe follow ng group: 2'-nmethoxyribonucleotide

phosphaotiast eraleculargtianry@s hoxs rihomR I &st§ Bl thodph dch st epeptor) .
2" - £l uage- yd hanucl el d e ROosRoL &5t ars , oo Al PRYSWHI CYEQSI Nefor

phosphorot hi oate, 5(1-propynyl)uracil phosphorothi oate, 5-nethyl cytosine
phospharr s satinct iofwk e i bdkre | eot? RAMNEE1PE RS gk drf diied Bhd
pohyani gle i | el &3 nabdss hawi Doedherf sl a: O-P, O
or 5)5 %i%{{g&‘%fql %ﬂﬁ%ﬁggle%’%&gi S a purine or_pyimdine ba%e. In still a
f ur t herpembodisrersuch s FRBemnd BREhY | R WRBSi WBSCH ABEEhedter RPBating a

di sord o?éisr?f. atad, V@ﬂﬁﬁf&l@ﬂ%@ﬁ%ﬂ?pt or activity, conprising

adm ni stering to a patient In nee a therapeutically effectjve
amount of a TRFIKesicaptand | $gbact bor @f CRAeRecRIpE bFCRPE | SRWeRNCes 18

ol i gonugleof i de;, 0r) RRALRESUL T CRLL Y- &5CEPs PR &n 8@l LSt Plies 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 sequences 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 accesgible sites for antisense

35 experiments with oligonucleotide libraries. Nature Biotech.
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WO 02/0S7-19 PCT/11S(11/228118 prodrugs thereof, wherein the CRF2 receptor
anti sense oligonucleotide is an antisense ol igonucl eoti des conposed of

chi meri cwol d2@emuc! eoti des wherei n between 10-700 of the PCT/US01/22808

2' deoxyri bonucl eoti de phosphorot hi oate residues are replaced 5 with

nodi fied nucl eotide residues, wherein the oligonucleotide . is from about

15 to about. 25 nucgl eqf.i des .i.n l.ength. 1n.another. enbadi t, e present
i nventi §r96\ﬁ3de§9§)cg1)e't H‘BJdltojfp]ter %ftcieﬁ:’&l i SOf eornsaslsnocr:‘t’ﬁg ecéﬁ\%n th CRFl and
CRF2 r aceRi®oraeiRNG twex « Qinguri tsii fligedad miAmitsiteesriaey dlol gorpatliearitides 10 need
t hereof a therapeutically effective ,anmount, of a Lre e%torb.li and and a
CRF2 r édgmcsrehigeddite %T?%rﬁﬂﬁeegoﬁji St 5h §atty Hécepthanl e

csalts e pradiygs ddirecto ouer ebeebberSRER MEGRPEHY adNlicasns60%.
ollgonucleotlde is an antisense oligonucleotides conposed of chineric 15

ol i Bonucl eofivfe ntiRasH Hetdheesh SRS e i Yorfdtizeot i de
. phosph%ﬁéycgﬁse WA ques, Hfeddia it | stee hiaict sotddles, arigdg epl aced
ifie

with no nucl eoti de residues. In yet another enbodi nent the present

i nvent ioridenss des Zovec Heanit off (thaatGRiy &egepsrdeinadssipstsd W'eh CRF1
and CRRZ, 1iecentiol AAdVid Vor CAIP! | SIRE-RAN Nistld Nacd@, 2(Ratienind n need
t her eof &t erapeutically effective anount of a CRFlI receptor ligand and a
CRF2 r egeptlor, dtitsiarster apigorridasiriadadropiimdatt nedl CRFaccept abl e
salhs Ol AUQAUNI% &P IO 80l o IR LI LD L SR S 0oy anlderise 71,

ol i gonucﬁ S6tide i's dn ant1sense ol gonucl eoti des conprising the follow ng
sequencEs:21(,a)L9G) ACRHGFeTECEGCA Ware GAvberdGoY GGty CEA-T0F . GBBIAAT G
30 (c) GA TOG TGA T Q?g e &G &4 LG ACC AGA CC. In
still at%etAho 1%0%%&% %}T‘h‘g%ﬁren |6E1(€etn?| on pr oé\?\ic%fes a sr‘}\et hod of

treati ngsiayrdifSiorader vassgict al @sk Wivithi CREo Wt IGRFR cachpindedidiheity,

conpri si adm nistering to a 3 tient .Jin ne t 0 eutically
ef f ect ?‘?Fg%é’r?tﬂﬁﬁq O?Xp_%f;%“ew 02/ % %&%ﬁ%&%é%ﬁé&%}gpt or

| i gand sstbral GRIpbrecapdvtkantk sSesisealol | ghimicl ebsycleiatry pher eeeut i cal |y
acceptapl e salts or prodrugs thereof rein the disorder Jis sychiatric
di sor det??% 131 Iﬂﬁkgﬁcél?' enbodiHE r,dﬁ’\r?g%p’r efgré%?ﬁfl?ﬁr\l/%’ntl\?bh ﬂb?%sscflpel)s/’ a

met hod ©f ¢ nestdveen, pBychi®d9) oJ di BoyderamssocRas ed3 W t hSGRA3 and CRF2
receptor activity, copprising_ adm nist 'ng %o a gatiﬁnt in Eegg. hereof a
t her apeut i cdITYPEF ectve aMdTht Ut % 15PEEEFTSF Prgdit and a*tRE2
rﬁcept ?ﬁh%l\%lgae&de d%]sdﬁipé%rMCm%ﬂﬁ&yomremaf)ﬂae E@lﬁc@tiqﬁu ads ugs

t her eo erein the psychiatric disorder is select e .gr oup

coR ot oy r0Ld I RS ERCER U nt Rt Sra b e U5 e baRTRL Bt el s,

pOSt - t I ZUTBin €o15bd256edi BEFEEN , 1PNl BS , eRiNDF €Y A Wervasa, dbscbweps@ssi on.
15 I n anot her enbodi pent, the present invention provides a nmethod of

treati ngPat oF SR ERTS 1R 0l f at BB HSIPREREL SIRY EFEPT KX B %acti vity,
conpri siig SOt 1 séerébfst onaapabhest in need thereof a therapeutically
effective anount. of a CRF1 receptor ligand_ and a CﬁFZ rece&%}g | i gand, or
phar maceut i CBEFYhSMAER eptEbIAVE ol SCHYe RO dF RS VRBR ebRe ein the

di s@r defoisp o6tk et edsERQR bDegEheDe 601G S1& NGoohahends t eavaawisRi Hal cord
trauma, |schem c neurqnal dama ( cerebral i,schem a_such as cerebral

) ge (e. Q., .
hi ppoc afpBl TESERERTa)- 1980 t (’ipéxiaélxﬁ@gyéﬁéil eddrEde 15eFrPENIY, stroke,
stress jndilcedsi nmune dysfunctions, 25 phobias, nuscul ar spasns,
Par ki nson' s di sease, Huntington's disease, urinary incontinence, senile
dementia of the Al zheinmer's type, nultiinfarct denmentia, anyotrophic

| ateral sclerosis, chem calgifigpeRderciras areaiddicsii ons (e. 9.,
dependenci es on al cohol, cocaine, heroin, benzodi azepi nes, or

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.



30 ot her drugs), and hypoglycem a. | n another enbodi nent, the present

i nvention provides a nethod of treating a disorder associated with CRF1 and
CRF2 recgptidfosaotivity, conprising adm nistering to a patr@Emusairz2sweed

t hereof a therapeutically effective amount of a CRF1 35 receptor |igand and
a CRF2 receptor ligand, or pharmaceutically g WO (12/057.t19

PCT/ USQL/ 228( 18 acerBbalensal £8e0 r@é@ﬂEUQﬁv%EQEQQTprﬂﬂ@ﬁ%@naad”iniStering
the CRFI receptor I1gand and the F2 receptor Ii%and is concurrent. In

still mabhbér oénbuerkano, at HésprésanespAFeAteon S tr 67 S Gidthod of
treating a digordes A3gocianaditihh CBiLaaadCRS Haceppar iaskl Lkl y,
nprisSrng adim nistering to patient in need thereof a therﬁg\g‘eutl cally
_ef f ect heedathentodf aa tORERpeatéppdlyl R§AREtaVe AWORRE Pécép8F1ligand, or

phar maceuti cal | y .accept abl t r ereof pheral i i1

adnt ni $EEPPRE Tt %&g a%%c%p?%?“%egéerﬁ%dﬂ%ﬁ%z Fecept or | i.lgand s
_sequenticakpthiblypetadnst her ewdadiose nhereld  prbsaetin mhenCREn pioandes a

nmet hod of treati.ng _a di.sor.der F1 and CRF2 receptor

QcCi d..w
activi CFCeR5Mpr it&i AFConta&t ior{;%zlr? 6 éc%%%gggrr%unt 15 of a CRFl receptor
| i gand and anCRR?2thegepintiodingand wieh par es@Emio sinvienrt ioon taioviigeg sCRF 1
receptor an 2 receptor. J.n t _anat her, j:men r nt
inveﬁt F@ﬁhﬁgo%gge&‘tﬁg}%@d c{}rso%%ggt iaﬁéogl(?‘%ge%?ggﬁlatg&%r%cgd@%ﬁth CRF1 and
CREZ I eeRRi@bradidrvitity C aifidraisigoc eiddetiistgprameeftfee et ipee i@msurn 20 of a
CRF1 receptor ligand and a CRF2 rﬁgfypt%}: agﬁt.i sense 0l.i %&nuacl %ti de with a
conposEiesh theFeatnin FREFEPFUIEH DY, SIHERI TS RO 2 Fefeptor anti sense
ol i gonyglepligte 1iigy A0 aHd Sense,otegontist eDigaed, conpoisarnatecticelly

ol i gonucl eoti des wherein between 10-70% of_the 2' 25 deo | bonucl eoti de
phosph@ceemtakle Sasltdudy OIS Fth 198y tﬂ't?cf%li gégfﬁ%@i dues.

In a fyddher smiedidmdgddies fre st He\ &R, @cepkates to treating a
di sorder aSsociated w t%

CRF2 receptor activi t%ﬁ’ conprisi,ng cont a.c(%i ng an
ef fBct i ve arfBuietofanpdrg ekt B0 thydMEith Vc%htpb‘g? tHTSH SOt ai ni ng
CRF2 reCenii9og |d¥ Welet i1 thedi Sidhndi mlocidtedveSEntCRIIVEAdi ORFpr ovi des
a pharmaceutical conposition conprising a CRF1 receptor |igand and a CRF2
r ecept oredengail, adr i phaEr meR@RY eany SH e A1t %rpap'%o?ﬂ'hg?t her eof ,

and a gﬁﬂ%ﬁ ! L &ficallly oMRO2! S ardSuRCTd IS@H®2808 | n
still gﬂgurt er éeﬁo%%%ﬁéﬁlcpﬁle%én? i nventi oan provj des a ghar gﬁ@gﬁti cal
2

kit forrdaesttamng oanpt evrthta iiRE: UPSEPHRF 43g8Bflat 64 RPEFMERRYCAR
reé%p.t Oéccfe‘i%é%’ﬂlté’ SRS & Lo FOMRId ST it Be bt Urithdiyi 0 cisener@l @ igemiai ners,

whérein a east one of said containers contains a CRFl receptor |igand,
or a pheramuEe | tal dgorteept abf cthal GREy YHCRRYRT t hereof , and at | east

anot her of spj d,cOM al NSESe £ O BB CRAZné 86EPEOh 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, or
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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| i gand, or pharmaceutically acceptable salts or prodrugs thereof, and said
containers optionally contain a 10 pharmaceutical carrier. In another
enbodi mew, 02i08|epr esent i nventi on provi des a pharnaceut i cdT/k$mi/2bgm
treating or preventing a disorder associated with CRF1 and CRF2 receptor
activity, said kit conprising a plurality of separate containers, wherein
at 15 | east. one of I ' copbakng asCRE1kegeptor ligand, or a
pharna%%u??%é?ﬁ?ggcég% 8§ﬁgE§gP$5§r pr%grug tﬁereo?, and at | east another
of sai dltgahachepsidest ahrseanCRERWeeveplor 0&ntifs&h€e 20t gonucl eot i de, or
phar mageutical | y acceptabl I u : ot .and sakdgcont ai ners
optioné???yﬁb 8§HF;FH égﬁhﬁPﬁgééé ?%gﬁogg%rggfaaﬁﬁgstffl anot her

_enbodi weah, mble fiiedenticaropidei desiduesnpound havi ng CRF1 receptor |igand
activity and a CRF2 receptor |ligand activity faor e .l reat ment of
psy&hi at ri c18i ¥6tdér £ur ane?éﬁgéﬁ8Pﬁer%§ﬁ%85iﬁ%ﬁ?,1@%§5§§8§ent i nventi on
. provi dggoantibsens acthiogoric keebitday di BdabedeagaissocibtednRlAhoCRFhe CRF2
Fodont SBAARRE> SSRCE: O v iRi2 CEBARTI (ST (ST (hede.

r odent 2Bfarfr2 2 Si t hese

ol i gonygheahirdes peedUee@drsicgnkl ieaRhpd tdreildlyy i dcanxiee Byrouaduoifng)
effects in animals. These data Provide the first functional evidence that

CRF2 racEpForzeqaRiPant 19476 t & SRF 7 R WY APt He%i ogeni ¢

(i ebmgeﬂ%il@g)t i€l eehrS ol reRiclelEQldzaniyn dcelepasible: fsaditer oxFurt her nore,
the data denonstrate the potential of CRF2 35 receptaqr antagonists,

i ncl udprgdstalsl thsiread adlenednpéhel FREAWGEENPS7 218 15EFFSSOL/ 22808

ef f ect i¥g SRR e MBNG Ok W o 319 RfudiBstiic! dotpdiseal ¢F S

i ncludinganxi ety, obsessive-conpul sive disorder, panic disorders,
post - t chdmeriic silisssudlsntddes pemods R ésdgﬂc% of Itg’_ea arther
embodi '&%@ﬁé@ﬁﬁﬁfﬂ% 5 VBRSNS M AR a-dBldiRds ofrd HeRPlg@Psychiatric

di sorders I'ng, but not Iimted to, anxiety, obsessive-conpulsive

di $6r derithpawidh Miesbmiarisotiskt nesddvas eokawed Hrw dde SHIEE%Nd
depr esslonin & Pl ety D AU ALL Hhd e pAtden! A0 deatidng such
treat MRt & 't herapeuttl cal y effective amount of a pharmaceutical |

conpos iettihexyooiipriei Iep ints dreswhsldigatirr oot debludiriikaputledtiifit i

ol i gonucl eot |

des - 709 R0 Ihonuol Rliitidace 5
phosphdt %ﬁ%hc?acfleesrvgeglsg’ug %11r ﬁggﬁ{]%e%}\,mt nmodi f1 ed nucl eotail dee resi dues.

15 | n yet-pa doyryierumendicdi prersphadwc himatr i 8w desy o sithod of

screeni C ounds_t.0 defer VI heytr ment of psychiatric
di égr déﬂg)%pﬁlc?{f%g}hlg?a Ut eﬁrnotﬂ%%?ddr%/%%y%%%%%&@ obl?g{isi ve- conpul si ve

di sor dgghogatswami Goralerand pustyaniademtucl ete easids sarnerlopirsbi as and
depression. .20 In.itill f‘fL%ﬁJ“¥o jment the invention provides
aritiséety %ﬂ?gﬁﬁﬂj?f&ﬁYd@% conposed of " chineric oligonucl eotides wherein
bet ween 10- 7Q% of the 2' deoxyri bonucl &Qti de phosphorothioate residues are
replaced with  fied Bucl eotide resi 25 BRI EF DESCRI PTI ON OF THE
DRAW NGS Certain igents of the invent Ohaye been chosen for purposes
of illustration ription, but are n nded in any way to
restrict the scop he invention. These ﬂh% iments of the invention are
shown in the acconpanydng 30 drawi ngs descrilbed®el ow. Figure la: Schematic
for antisense sequgnce, sel ection. Figure 1bp ldentity of chineric,

seni -random ol i gonugkeotide |iB¥aries. 35 Fi (pfe 2a: Structure of nost
commonl y used nucbéobi de anal ogs -12 WD (S[2/@S7- 49,67 145G/ 22808

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 or
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in anti sense studi es; the phosphorothioate variation produces CNS toxic
effects. Figure 2b: Structure of nodified oligonucl eotide anal ogs which
mai nt ai wpakesay but elinmnate toxicity when 5 incorpor atRad/Usia2808

ol i gonucl eotides for CNS applications. Figure 2c: One of several possible
configurations for chimeric oligonucleotides. Figure 3a: Effect of

anti sense.oligo | i f } b i i 0 Figure 3b:
Inmtﬂ??%ﬁF%ﬁglg@%{ggﬁvggé%eﬂ%i%@?ﬁgﬁg% ?ﬁgg#gégrg?Eg%%?ﬁ%1of anti sense

t r eat esll t gdbsut hebbedér bezangaassagns&i gligodaclEptbdes ofompesedngéd

treatnent on.rodent behavior.in the elev us,naze. Fi e, 4b:
Inhibi?'ﬁ%Echl%g?ggﬁﬁegﬁ?ﬁﬁd%?hﬁ?%ﬁgfﬁ ?%gg?g e?%rgég ggpg%%1%f anti sense
_treat efetRyBibontibeeet iat phopbhsraeztoassayeskiygaseabe Ebpbatedf

ant i sauyagl ne-30,0n freezing._behavigr in rats. .Figure 6; Eff
coﬁbiﬁWhEhamﬁﬁFgl?acﬁb?§?°5ﬁ§?sEﬁ%%gﬁﬁsolW ﬁﬁ%Fgogﬁﬁeogfgﬁhgggéﬁggde

. ant agopistrem Apegzi ng behawbat 29 hatSeobEdALLED DESEBhPTI ON OF THE

| NVENTI ON Not everg anti sense oligonucl eotide i,s _capa tent 25

bl f
i nhi bi tory BBt FUPEYST aREDBRIHERbC) BBEi BESSEAF b by RELLAR PREBLPSEePt or MRNA

are nopexgrsat bentieathay nuhesordent hkkeatikeadolviant Cve, amid SWFse sequences
is one of the nore inportant paraneters which determ ne the success of

ant i sehS@eRkPEr RREAVELY ThECPREL B BIVAPBANLSEPLEREe P8 BBLARBY &F 30

ag ' SF}@égdSEHHEQSESaaEﬁeEQﬁBh%camﬂype@rﬁbxtwéeaﬁbgﬁg; ogopsegeent|y only

20- 35% of antisense oligonucleotides tested are sufficiently actjve to

pr oduceeaeBbeori AhDBREorPdenf BRF2 GTRTR go¥ e b 9RRF R QYHIPRSFLeohde.

sel ectLan Lye . hse ces1has h-akgekyuada been enpirical and
"ot hor F T RE R e S R SRR 1 R ISP Y32 Pory Usoh 22808 5 10
15 20 therebér wheweisethfofRFoceR et ot t 2Bt bpenpe RN ppretePelidfatSare
nmost aggcessi LAi LP R WLt Lissanse ehiigeryel eotides (Ho et

al ., 1§§6§EE§E§PE§IB?Q%Sggéig%ﬁ?géﬁagog%co%alished %gigure la) by probing
arL RNAol L gnsurilpotiidel , awhebeanybetwelksanit@al/Op Sfnthés¥zed, seni-random

ol i gonycl eot . Lauce 1 ' 0 t essill-enk@ai ons
of thegéﬂﬁyg g§§8gﬁﬁgﬁﬁ§FzEhﬁfﬁﬂ828g%?§%§%tg%%??@&ﬁeﬁgegﬁﬁoﬁﬁﬁqﬁiFﬁin t he
| i br ar gpligbeseleegides are sepdegedniiiyhi sediiiffiiedd nusilegtiideonucl ease H
(RNase F%. whi ch catal yzes the hydrol ytic cl eavage of the phosphodi ester
backbofhi&>3fUSRI'y the RNA strand of a hybrid RNA-DNA dupl ex. Sequencing of
the RNA fragreges photheedesboditealtl dhe gemtsiehitc dnvemtaiont peoyidegi ons in
a particula equence which can _t r .Sht ting

a QSeRSQGS&P§§$§c%§%F$&Q§.aASﬁFP%aerEE%¥§§ﬁ¥%dg iﬁﬁgéfaghﬁ%tlg% to the
RNA tr gagepitplr @eftigiiniyng comprdéstinge adodinig treegingn tof at e tAREX rigcept or

MRNA | ed to.the identification.of |t [ 'fﬂé accessi bl e
to hybPEEL &EFW € © efﬁggﬁgécgﬁﬁuoﬁhcegg?ige%’li2%¥2J1). I%QLE 1
ACCESSkBkpSlotE 1AdArd Bnld 2 GRE2| r&déHtORPARNON sZ15e338 4755308625
677_73%r7% 5%%%égﬁ%f%% 1%;%E%%%table 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 CC.

Tn still another embodiment, the present invention
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
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1018-1031 1161-1185 1238-1258 1385-1417 Table 1: Sites in the CRF2 receptor
MRNA t hat are accessible -14 WO 02/ 0S7-t9 PCT/ USOL/ 228118 to

ol i gonucleqhiedaohybri di zati on. Sequence information i s wrdr/usfieessace to
RNU16253. BB RO (GenBank sequence, accession nunber Ul6253). 5 Antisense

ol i gonucl eotides 15 to 25 nucleotides in |length can be designed by

targeting the 5 -end qf. t tise I '_I%Eggxe jdedaccessible sites
defi nefl gﬁ%ﬁ ﬁeec(fﬁeté)rpﬂol % gid%lr;!lrtli Tab ez.i.ll 0oX exa(r%\tpr{ e, %ﬁ%’e anti sense

ol i gonyekgehudecosédei norhphatmdicesitdesdlivbedchpteWwlRasad t20°¥0 nucl eoti de
sequence ([TGA AGC ACC.AGA, CC),. ed .t AP { (58- 777 of
accessPEPgrEQtse eI RREi ¥ ggeégq&g%éjétsgl&rg%%t gé %gglg?sc%ng%\%elr al of these
_sites pnhibkigked CRF2 receptor synthesis by at |east 50%in cell-based
assays. This was determ ned through CRF2 125,15 radiqlig - hindi ng assay
usihg | - saudBgendurF raﬁf‘%@élﬁg‘?rﬁ hitBi PETSRES 48 %grtfgéms eq%i\{ildcr(l‘gasrgl 4- base
. m smat ghesoef Jfhe rantii sgnse pehicidritdlieoidides qerodiseed ianled mithnaRE,
reductions in 125 |-sauvagi ne, bi ndi&gp Jn, addition, these sequences al so

suppr eg5Ed CBREZ ¢ QAR Tora Syt Hegi sCPPBE A AR S Wi Tienteat versions of

ol i gongﬁtq%td% MRl CORFRREY aUefkridbeaNS dal 1y &F fartdisen smommreditent s
are 2' deoxyri bonucl eoti de phosphodi est er oliﬁgguileotides and
I

2' deoxyr iBFnUeterrt e YHFIFhAYE B RE 5FFGB ofPB8s PEigure 25 2a).
W b e being ddantical  hegale Sdiusl We grodeidy etsirertied DNA in

genes, “single stranded phosphodi ester ol.igonucl eotides hovl\TIever are

susceptitisire ity tdhemecddiaitic sHemndd s MGTCHEFORFIDET MR h a

hal - 16,430, S6141m:0f, 20 JENU ke Fae Idbridiel siRrd i Rgetb: epdrtianent of
the brain W Its Tower level of nuclease activity, phosphodiester

ol i gonutisntdetes aras tddgreaied; 1l Peias s I A8H -y PISShordtH ot

ol i gonucl evot'siézles,anvg'n AU ;Qf, the nonbridgi ng phosphate oxygen nol ecul es
is replrélecred)vm’th a sultur, are far nore resistant to degrading enzynes. In
set&m and i i kot HArO DladE7reg tPCTY NSO SER3IE 8 VIO BEUF K Fer i ment s,

phosphor qt.hi pat.e .0l i | et desqhav, ded i wicmvesnd2chpyrs and
anal ysir%eotng%hooésapt‘I'ulloér 0 r}%Ubgaat (ca)ésl ext r%@t% .fér%lme} at lbr ain s OIV1I§ t hese

ol i gonusd ot shesadtoibiecyohemgatd singtadniniteninedst 4 L2 However ,
adm nistratiaon of the [, AQNUG iqga?' ihe hraih psedcEse

cheni st155% e ?]%%O’{)u %%%%%uen%%% eci %@:_toxi c effects. Febrile

I esponsescep thettict i@mdfandfd LRE oegenptdral dgandwepghphpsBacaeiiicatiibus
clinical signs have recently b e I ; L | GROL S5 e oRFL
anizpser%%ceﬁgti%g%e%%% ¥ c%lﬁtgariorﬁ%ﬁgg% hg&%o %g%ho‘&%t |J€)Ig?§?chem st r? pr oduced

| ar ge i sk &t &f yEedih ettis @rouhec GRF2stnepebrhdad toawes, ssghrdl ca@fdwei ght

sympt orEFFHE het 1TREPEY Rt hgede off f o s SrRE MO E Y R
di fferend sepdensEsShippocampal 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.

Tn 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
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15 antisense as well as control sequences, precluding the possibility that
they are target-related effects. Strategies that reduced the overall
phosphorwbhiestie content in these oligonucl eotides were tHE/GIIR288f ecti ve
at mai ntai ni ng oligonucl eotide potency while circunmventing these 20 toxic
effects. Chineric oligonucleotides where up to 60% of the

2' -deoxyri bonucl eoti de phosphqr ot hi e _resi r . W th

"odi 11 BHCPPBBRGE| %%1F%eg’ﬁthBﬁ%HP%s?g‘rgr?%gr dfd‘@%???ﬁegéf“gf&?%e%ﬁj‘% i ni nat ed
wei ght thessrandeakptotrhan gsirghsiraf Hhex iGRFLyredémt orenbi ghng 19% of

2' -deoxyri bonucl eoti de 25 phosphorothi oate residues are present in a

conti gGBRSUEEFBEch to facilitate RNase H cleavage of the targeted mRNA

. speci es (Fi gdr et2t) . ahpepepoeabbdimehtot hae phenknal iamehagsnsuch as

5- propynyl - 2' - deoxycyti di ne, 5-pr.opynyl-2' -deoxyuridin nd .
SnéihyPIQVléééx?CWFF%PﬁeOFbﬁFeﬁgﬂﬁgpﬁogﬁﬁ8Fgﬁﬁi 5F8cﬂﬁﬁﬁggg%Fh38RE?gure 2b)
- al so sihgai breaMdaephteducrd Ihase, (ki fffref taimilmi st itriprt d @ havi ng
reduced toxicity, these nodified nucleotide resid Esggne nore resistant to
cel | ul @ptAgBltedBengegr RHSLEOR ﬁh&ﬁefaPSEG%ﬁﬁﬂggnﬁg EGdE FRGYPirobitest er

resi dugs cgpFhe-ahsenge 19fgdincdonalcrahiapgespt esul Lagaf rem smal | 35
anti seﬁsg#ﬁﬁfi bitoré ef Tgects often IFggds t%pnon-i ntertE]Tr?et ahle -16 , WO

02/ 05p@hREMATSEEira2Ry18ceeplpbde RIS S| STJIRE OB UERe theTsrtai H’Wr&n\/\het her
they exBgrlgRRkRIAGUERE LR, Y- egAldw e i Lanorembiatie) rbbepapii sense

i nhi bi tTon was instfficient to reveal a functional change. In addition to

t he antliigemse isegeaneatiede magnitude 5 of antisense inhibitory effects is
i nfl uenced ration | SENS @ i - 3RS eritS Jrelaichardso the
hal f-1ife o?%t yeg'%t g#&%%’gg S?'%’toglﬁe%v%i I'e t%e%, e f-Iite of the CRE2 receptor
i s unkmowethieal bfl kvestohgother sprdesn avsesiated sddpt 688 1i 3¢ Jeffiet brain
(of which the CRE2. t | S8, L 8 10 4o Qridrr Aoudit3 days.
Maxi malt S ST 5 grcéllé’ﬁf%ggt %roé‘{PZ‘l?’ylm ca Ir%tagge#%gfater anti slens_éEl tor eat nent for
at1beastf 3 ORF; efevdmidr | 1igand nd e CRE: ancepbaseladandi EEht Pon for 5

days produced . a 40-50%.i.nhi bjtJ o} C i I t he duration
of dosi%&‘ptoc?l&l&gygopg) To'E %0"/&?#\%%%]?0%8& %RFle ?ggggglﬁggecept or
bi ndi ng. | n Taddietti amo tieantanaidiwesritn dihteu duydsendi Zarvient ey amcatides

conpar abl e decyeases in.CRF2 receptor nRNA .. - ) nt rol
ol i gon@cl“@cﬁq}od% Q%r 3&5&5&% i r%s%e %refssgéﬁlkm%ﬁrﬁﬁ%%%f@%ﬁgcm
bi ndi ng-dtietort hesd vdandi tdomps:i shey efortectiimg et refstedtd weiamduwts et al .

20 whose. CRF2 anti sense oligonycleqtid od I : 152200 CRF2
reélpt Gt raecﬂfethli%‘?F%%tfﬁJf)ni%gﬁ?gmf? %i(g%%i%égggag?gﬁ?@f%égg?n the treated
ani mal 51 Wprhaieepideniviath antdagmnse trieag ertrst & iori ndh € Rudyc 0tp ORF2

receptor. function. Antisense sequence sel ecti.on i-ng. .t ppi ng
met hod, "R&bithddP W TH 25 TR % & cefréso‘?ioolel%%nte{%%lsetg?t%lg% ﬂ}g‘u ed in

pot ent A i Sese Saguenntsso e adrgrosetiviof stteimesgric rodents for 8-10
days, produced |arge (arqund 70 decre Wy [ eceptor binding. CRF2
ant i ser%]elﬁri‘%ﬁ?l%é%ﬁsi SheT %W%?Iétaé(f??adi’ n?quZt(Z:}%aer g%rgvent ricularly to
tapget ddejAisdmlcisantite shadbhsvsthiegion enituesiange hrghlaexel s of CRF2
receptor_and nRNA. The |ateral septumis part of the linbic brain region
known f%#tht@P@#ﬁRﬂQMﬁﬁﬁﬁe??F%%dﬁgéﬁéaﬁffear and enotion. Rats treated with
sal i ne, antifggnseranichdi sembSdiment rthe ght goamic| poréemlesomereldess edb i n t wo
di fferent behavioral 35 nodels of anxiety. Rodents display,a characteristic
freezi nigreating i LEITRIED #RH0 TERIFS IROH JIREA F SFORKSR BXSerRERCI ng fear

and anxi&t¥ri & hd heodt£ezing sdet et pixi @hyunsuch betww) eeceptoaduced by
exposure to briet electrical foot-shocks, Wien such rats are returned to

t hé Oshokkowesk witlera SeFHPRAP1FheRr eRF AP HRY SCRENEGCERNCEI't 5 freezing
behavi or evep,iflt he absense afibbaihbet, skwekpeapostr envédaianstration of
“anxi ol ytic drugs such as benzodi azepi nes and sel ectiye serotonin reuptake

i nhi bi t previdescePhaenderatieal oforpesithgR whehPht 8VPBusI FR8hocked ani nal s
are ret %{;98}?1;%9 i@ﬁaoﬁdngww ARerantl 3808@4d10 coxpokirRrest ideging of
ol i gonuclreotf I des began after two consecutive days of foot-shock_treatnent.
Two houascéptibit ngpite Pusprofirysautheserleaddn nPREFREFEHt R Hay 8 of

dog} g,cr§£$e¥ere returned to the shock box and observed for 10 mnutes. In
t hi par? o] he experinent, which exanm nes the 15 effect of the

phar macol ogi cal agent on conditioned fears, the antisense oligonucl eoti de,
but not its msmatch control, reducedighe duration of freezing by 50%
(Figure 3a).



Following this initial 10 m nute period, the rats received two bri ef
foot--shocks and were observed for an additional 10 20 m nutes. Again, the
anti sensgolpmai@d rats exhibited a 50% reduction in the dgrU$0M208
freezing conmpared to saline, or msmatch oligonucl eotide-treated ani mals
(Figure 3a). These data constitute the first denonstration of function in
CRF2 receptors. Receptar t or adi ogr.aphi c al ysi s . | 125 25
brai n regioﬁniﬁtgﬁgsg %Hfgg§ﬁo © l?%&?reg Gt 5ﬁsfﬁklé§§$§§?%§ bi nding to
CRF2 reeeptiges hnphhemaekusénse kieafed ratstfBogoreplkyenthepetore,
i nhi bition of CRF2 receptors |leads to re ed anxjety levels, indigcating
Lhat  t HEORRAPEGRRFECORERS: Bish LHE: R SOt Heoe o ket BT EhThot Sohy 30

. through; EREAnpeEERMET & Ruliraliseyby FCBERaf-aeeptens a ihetishe whereinaatobust
suppression of CRF2 receptors produced inportant functional consequences

that ndpasst OBE ABpaRLSt CRNTPGRETS SPEILEINF ERERFRCHHARICT %t T on. These
.resultg, Epkfha%scteﬁ%i@%&%&%%%%b%bil@ madyl atd packeal amérawf, etynd 18

WO 0210s7.19 PCI/USCL/ 22808 responses. The el evated plus maze (EPM is

wi del y alisdgassr aphehest ainisdd GRNERIR/EFOICPRITE1ES ankNogef ¢RIty effects.
The APRAX s BS}F"Eh%E%\a%feuacit-aih%p%@ RAeH1Q) evated 20 pypEkewe 5 the

floor. opposi ng arnms are open andc exposed to the environnment while the
ot her theracis and eadlcosedt@inens spkiPnadilyl £&81@dds 2 | n rodents,

exi)gsurp atr%atcg%tgglgllprc% &3 an approach/ avoi dance conflict which generally
causSes“thé animal 10 spend nost of its tine in the closed arns of the maze.

10 Such appiToaehbaheirdards doret ¢ tthea e eseaigHnven Her RIGHERS Sonponent s
underlying the occurrence Of SQIE .t; AWEN X £t Qi speders.

I rrporté’rhal ,aC(?P%d‘g%&uﬁcrlgcntﬁooyr pstr esc%l?f%ggbr?g)r t he tl?{%t ment of anxi ety

di sor dersscarie tekyf editlv &AM anddiRFnyearritokybctivesponsaddi Klkodents tested

in the EPM .15 | n the anti.sense. experinent ts e‘ﬁféﬁ%ﬂ' - 8 days and
then t &ETEFiSA7Eh&E ]?]T%Cl}”r S afst%(reaIH{r'ge Icfg{t%’oﬁﬁ}é%fuc eot | Jie%i nj ecti on.
Rats t neafsad otd bt ke iahtdeansimentd gumicliewt isd€RFhenecepyorf 1eamedly nore
time in the gpen, exposed arns of .t maz Fi |§H5|t]s havior is 20
i ndi cat9vé& é’{%ai”}a&ﬁ}gte]d:agl[]éf eacopfepatnagglele% ys.a%ﬁ( sonrgt%cﬁocg)%q%ggonuc eéo%'?i ?\tﬁfr eat ed
rats werte IneistStaidtitdcadd ysalid fermntinds fomrhasials re-ARRAtweraritar  Bi ndi ng
of |-sauvagine to CRF2, receptors in the |ateral ced by 60 %
by the 3HtiS&E*e O&%%{Fc]tee%ﬁ%e' i tl:fﬁasrné%gpeeurt‘ialrfear\:?&% %Eg%%zt%@)d%l 25

Anal ysigs1afs tde gaaigenttidmsof Ntand peni nebrct aiseetr arowst vdna Hey maze

reveal ed no differences between the three treatnent groups (data not
shéfn) .CoH-adid IRPT TR He FdedrbiorSact i vity test, all three treatnent

groups wer e @galdu 1 Ndi s ¢ et Sitsdd Bndrtiat ac ot irshann) on Tekewnideged her, t hese
30 data show that the npotor function. of tae rats.was naqt sgggificantly
al t er e PP IMY IIEeDt T/ EPEEPHRAL 1 1PR P HaBCha&h “deABRsEr afetl t hat

ant i sensgcd b 11 pah@f 2 It T-ANSHERdr anee raceflior tsysteast podduces
physi ol ogi cal] effects that are simlar to those obtai ned through receptor
bl ockadeSBHIRL ST t1$UEILRRI | nol ecul e ant agoni sts (Ho et al., 1998). -19

WO ts| 2/ OS7- 11, RGT/ 4459422 8380 Qe ORF 2t et pseneet I esubihisi dhepedotdes npl y
that in addition to, antisense, suppression, of CRF2 rgcept [5 Plﬁikade of
this repteRney %W?n%]r%‘éﬁ’r@eﬁﬁ%%%t%‘ﬂp%‘?%l%?go ]F%s‘fﬁ_ glﬁ i A5 . “Ahxi ol ytic
ef f ect sergNerRRi@r SR dh BRIRAUR i1l IReRiddi S affBgnslict SoDICRERF2 _
receptors shoul d be effective anxiolytic agents,with_beneficial therapeutic
val ue. 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
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The term "Pharmaceutically acceptabl e prodrugs” as used herein neans those
prodrugs of the conpounds useful according to the present invention which
are, Ww tWomnikasscope of sound 10 nedical judgnent, suit gadrusoan2sse in
contact with the tissues of humans and | ower aninmals with undue toxicity,
irritation, allergic response, and the |ike, comensurate with a reasonable
beneflt/rlsk rat{o, and effective for thgér |ntendgd use wel |l as the

zwi tt ePEBRTEIYRr 1R, EReFEC2E5MEBESPhI B, WoFet hRREEnB uﬁﬁ¥cBFa§ﬁecinvention.
The t egMyoPAOHS Uﬂncmamﬁgceﬂmeegis bhaksatgerapinglystitvanaigepadrin vivo to
yield the parent conpound, for exanple b¥ hydrol ysis in glood Functi onal
gr oupsP#Ri-€ hIHBYT BRTF apPaFY - FF&H?PBFﬁedt B?Snéﬁﬁﬁﬁﬁﬁﬁ cPBgRAgE, @' vi vo
,forn1adgba§§spgngroups reactive 20 with the carboxyl group of the conpounds
of this Tnvention. They include, but are not |limted to such groups as
al Kanoyl (shehaaburtbey| embpeapeshy| thBUPYEFERtaABVEREIPRKBYOVEASEDLEL | t ut ed
. and Suﬁé&%&&t ?ﬁ §£‘8ﬁ£l£l§u Ey’éﬁlQ%BEeyhléBQdéBQS&hhmha.@neenEaxl hot

al koxycarbonyl (such as~ethoxycarbonyl), 25 trialkylsilyl (such as
tr|nethymltaddtorlenhyetyylPbSﬁﬁﬁeeetepepﬂéﬁ#ﬁd diisrrdetar BaRYFi ¢ aci ds
(such 82.306EEDY! hosBNE LRALLEC tgggeuaﬁsekdgge BASE ! Bnhi ch the
nmet abolicarly c[e v group e conpounds use ﬁ according to this
inventﬁepraselcheaned pntvencﬂ bheadmmp@ahdglsg beathegrstiéBngr oups act as
pros: drugs...Th u n ' I I ps ¢have
P S BB P e i By SR Carn b o RBF GU8q B Say S Pabt Tt (" aats PEaul ¢ of
enhancadphatmbcéutycamdbomppaueloh absprpeing eonfieeneg upon t he parent
conmpound,by virtue.qgf th re ce e e group.
At hor BhRCBIE RO B of CTBb 1S SooCL oM ORI B RORBEA 2o 6 s, Artcs o
provi ded-70%t bé thblddegbeeab@nuoﬂeBtddeughpshhoBomdgaatd rediduBksevi er,
1985; Methods.in Enz | 0QV.. W dd et al Academ c Press, 42,
p. 309- 388, r?@égceg TéggbggélgﬂeSrﬁacgggléﬁeanﬁsbgueﬁopnent
Krpgsgaar d- kar gen anﬁu5tHerBemd@dAmdntedtheCﬁapEemlﬁn pPesiidesaad
Applicatlona of. Prodrugs” 113- 9%1 AdvancethxU% D%Iivgéé Revi ews,
H Bun®§ihad 8f §cress: n99§?mp? Fo PR APTR e FETdA BT8R ES® 77, p.
285, 1Q§%at§eam th@EsﬁﬁchB@Jthfl,c lzilsua&eya ¢hcakdidg, put69dt 1984reBr o- drugs
as Novel Delivery Systens, T. 8&@3 10 .and Stell a, D¥d| 4 of the
A C. S. E8ynBBELGHY SePPSSSSANE B8PS &Y P P SEE S er PFHC §§n, Edwar d

B. RochestedraufBBhiicC @t e BEeRHdesd] pAsbaaisatindn daapdeeerl@mmn Press,
1987 whi ch_are |ncorporated herein by reference. The term
" Bhar maceut FBaPEyLac §F§EP€I'§W&§61W€§ﬁS fe 115 SPELER PELYLRES- t oxi c,

| nor gank¢ i aBdser gangeondldAaddidd ebnpalses, oan@hlia&ela,ddl tion salts, of
compounds of the present invention. Thes salts ca Jprepared in situ

durlngoﬂﬁéoﬁPHAFOtééﬁét“@WI§H@-ﬁﬁFWEQPag orf 08t ofhé& younds. I'n

parti ciyedbratbduaddiddit: $AdspHeH thE dartePaiead duess epdr ale@llhcdd reacting
the purified conpound in its free base formw th a suitable organic or

i nor gaMiichaBrdifded swcdgatd e e84l hus formed. Exenpl ary acid addition

sabts include the hydpghtemingecrivereahber irde, pxukfdicg bi sul fate,
phosphate, nitrate, acetate, oxal ate, val erate, ol eate, palnltate 25

stearate, |S6rAE4D AN, Of &19 davand 1o iepitakiecn Ghpsate fog tr at e,
mal eat gyut WeRLALS 19UGH RS orf aarﬂd AN, Ha, IRSHA Entended

gl ucoh nate, | acti obionate, | phanat es, nalonates sallcylates
Dr Opi oMt @&y Weh e Fesirs. o m}'tﬁ SEPREp Rtth St S D VR Qat e FHSSSet hi onat es,

30 di - %n%o%'dl%%htt%r torfatt%fe ITRIANGsS Whkhangles i eiianesid

onates, p-toluenesul phonates, cyclohexylsulphanates and

benzenesu

tuﬁaté&b&umwBs@qﬂﬂnkhaﬁshﬂhqw and the like. (See, for exanple S. M

Berge, et al., "Pharnaceutical Salts,” J. Pharm Sci., 66: p.1-19 (1977) 35
“which is |ncorporated her ei n by reference ) Base addition -21- WO

02/ 05749 REE U801/ Z2808nazla sf ararerel iserise praspeanete WBelaspaaitel y reacting

t he puri.fied npo Wi &bl :gﬁﬂg organic
"base am e sa\1} LPﬂus oe%rr%ergd Sg?nse I}S{cﬁt. ocﬁl salts lfén ltjicge]

pharnaceut|bﬂbi@raeseptable met al and anlne salts. 5 Suitable netal salts

ude the s d|un1 S|u bar.i u !

Lﬁl ?fnﬁ%ft—%— TheSthg&l uth an “?C% a33| Oneﬁ}f rsﬂsa%der}%fe er rgdgé L%lw]taaabgsf
|norgan|c base addition salts are prepared fromnetal bases which include
sodi um hydri de, sodi um hydroxide; potassium hydroxide, calcium 10
hydr oxi de, al um ni um hydr oxi de, |ithium hydroxi de, nagnesi um hydroxi de,
zi nc hydroxi de. Suitable am ne base addition salts are prepared from am nes
whi ch have sufficient basicity to forma stable salt, and preferably
|nclude those anlnes mhlch are frequently used |n ned|C|naI chenistry

o o o Y b1 1 T



25 e.g., lysine and arginine, and dicycl ohexylam ne, and the like. The term
"CRF2 antisense oligonucleotides", as used herein, refers to short

ol i gonucweakjogas (typically fromabout 15 to about 25 nuakeEtsdassosn

| engt h) which are designed to be 30 conplenentary to a portion of an nmRNA
of the CRF2 receptor. Hybridization of an antisense oligonucleotide to its
MRNA t ar get . si h i cascade of
events whi ch gt%&%%%é %grﬁygﬁig%hﬁg#ég?ﬁgg ?g%%ggasgg%%ggg?%ﬁnof t he

t ar get ed mambdmceheCNRFﬁoxecepfﬁect85 The ternr"CRFZ receptors)", as used
her ei refer 02L0S7.,1 surfa tor described in
u. S €r9§5u56 1/Ers%(lifédlg Olﬁgonﬁggggggﬁg %%%%gi%s of which

~are herein wm&@hpmaﬂhedlhypréﬂCﬁHBEt éhEmnaane"dekunedyawheﬁsibIe site",

as used hergein O refers to.mul tipl ites-in_the CRF2

r eCept or nRNA‘aﬁP%ﬁaﬁ?g éEESsg'bggn?S ﬁ?%?gaﬁzg?goﬁNan?Rpﬁﬁ??éeﬁga'

ol i gonecyent i Bles. dhesefsseaeralepbssihEé dehfhgatredibnsTabkte 1 above. The
term"nodified nucleoirde resi due”, as used herein, includes but is not
linmited to 2RHBERORYP BSHBEF@S?FH@eﬁhosphodresters

2' - rretﬁ%ry@é hoxyri hendelteski dat phespbodl egbausledtifibyobn- Frbonunteot i de
phosphodiesiers, ,5-(1-propynyl)cytosi ne phosphor ot hi oat e,

5(1- propynyb?@?ﬁéPF pRo¥Bhsr ot hi oate, 5-nmethyl cytosine phosphor ot hi oate,

2JrﬂeOﬁyguP@nyﬁleOEhﬁebh@loHSOfpﬁ@@pgaﬁaaFﬂabeb1ﬁahmgnhﬁetnecnetéramlds
ocked nuch or -O- PO or pyimdine

eic acids having the for
base. PCT/ BSPHMIR8F8 and isgnsso AM%%Q%@1H§§%;%¥[&B@ fESR7F1EHEFHNt of the

i nvent oyidesgaraethgd ahtit8ALENErBaYABLAL bhCrdheatdBERal DekUdi NG,
but noFQ PE O ¢ to?gaﬁgﬁety, oBsessrve gonpu | sive dfsorder pgnrc

di sorders, postheaghgvhEest péss WAE6rder, phobias, anorexia nervosa and
depres n pa msst t e u uch
aep ?igaré %Brap%hg?%gt ¥nd ??L $LELDE ke B@n@ébb Oh EREULALBYAY

ctive amount of a pharmaceuti cal
cdeosrtronS@thMrQﬁngnamsegeﬁsereatg@nﬁehéoﬂﬂdebec@ﬁﬁVﬁ§@é Blughi meri c
ol i gonucl eofidgs, e 10-70% of the 2'-deoxyribonucl eotide
phosphor ot hi 0a e res dues are replaced with nodified nucleotide residues. A
pr ef er Fedueabbdi neBffprovicdesnt hapuvheinedBOi ed Auckesdnpdbehayidyednof the
anti sense okéggpucleotrdes are -23

Figure 6: Effect of combining a CRF; receptor antisense
20 olignucleotide with a CRF1l antagonist on freezing

behavior in rats.

DETATILED 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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WO 02/ OS7~9 PCT/ USOL/ 22808 sel ected fromthe foll ow ng group:

2' - met hoxyri bonucl eoti de phosphodi esters, 2'-nethoxy-ethoxyribonucl eoti de
phosphodyweshsaw 2' -fl uoro-ribonucl eoti de phosphodi est er secT/US01/22808

5(1- propynyl ) cytosi ne phosphorot hi oate, 5-(1-propynyl)uracil 5
phosphor ot hi oate, 5-nethyl cytosine phosphorothi oat e,

2' deoxyt,bpopyck egbi d8eN3so P51 0 PHOSRYOL aBkdabs, aANERRAl walkdalaugheatc acids.
A nore preferred enbodi ment provides the antisense oligonucleotide is from
about asetmoaboREcesshébebpi AERridizntLieRghthARBERERRERDOdI NeNt provi des

a et nog; ghnbEeabEREeE RALI ENLahaYi 1993, diseascaltdi 8096) by enCBFwagcept of
protein, Tonprising. (a) designing a chinmeric_antisense oligonucleotide 15
speci f accooplihbe@REFLgbEpt b) RNAPTeb)ndeter BVAI AE2BSESABESYELFBnat hat

m rd cs {,0l Qg : t . IS _ekigepucl eotide; and (c)

ad% ni%%gg?%g Pg %ﬁghﬁggﬁgﬁts?ﬁghggﬁgggft?%ﬁgt é?ainhibits bi ndi ng of the
_endogenbiigohiigdrdttidest SFCRErg201becepben misedetogrbbeirmefibeprovi des a
met hod_of treating a.patient Vj .saa L at.ed . a CRF receptor
proteiﬁ?cgﬁﬁﬁgﬁgigﬁglggf §gsF§%i%ggagggkzgr?gbgﬁgﬁg%ngégéligonucleotide 25
speci f tomphemtheaCRF segoeptes FRNMAD whirhdet éhei Aibyazyconfbssei on t hat

m m cs_the biological effect.of.the, antisense. qlli I i.de;; and (c)

adni ni SEEMPRG P5gtﬁ8£5§9P§ﬁ%l¥ %§ﬁ58§? F%nﬂ% ) %g%?ggcﬁﬁéggc ion of the
endpgenanaski gandwati.chheaCREy38sr enephedroAyatiheclenvadienerdt tbe t he present

i nvention ovi.des a nethod for _treating a_patient havi.n L.sease
nediat@B°S§£€§#?558ﬁbgg§%ﬁ§n§dﬂﬁnPEigrF%& F@itﬁ rsggiggtgaﬂgg%%§3ition t hat
ef f ect kglynianAublkes .bi BdingnefnGREf eheoRNar fekomehy s3broduated pepti des,
to the CRF2 receptor,.. -24_, mo,112/%1; 9 PCT/ USQOL/ 22808 An%Eger enbodi ment
of theShPELEnELLRVeACERh L5 GRI8E & nﬁ%ﬁ@& 5PI4RLPgATNG RIS Bor of t he
CRF2 r RRRA! QeqreiRd WhngH kensteps ekrdet eismsiiteg the tareetdingensi onal
structure of such _receptor, analyzing the three-%i nsional 5 structure for
t WD | | RBEYSEREG R 1F0PES LEPtddRSt r afPR L IEFHIRES OF i Eg‘le‘f P?B‘t%e‘é‘&%’lf‘ﬁat

i ncor pREehed &oPted GinYeraedckike ohtaidithgdeher Bntile @ing
receptor-inhibiting activity of the nolecuyle. Another enmbodi pent of the

pr esentegipBnoforkhsy @\ﬂFﬁe§e§©p§‘éﬁy’@ﬁHéslﬁfi At FRenddeBFL§oRAELRBt Phes
2 doox TeRIG Sa oo e e g e e P i R et 11 el
nucl eotinde seesied wds.gohundres tpdefter(Ted lendodi ment of the present invention
20
TABLE 1
ACCESSIBLE SITE LOCATION
A 315-338
417-455
608-625
677-731
763-813
859-882
911-941
1018-1031
1161-1185
1238-1258
1385-1417

N g +H @O @ "W H O Qo

Table 1: Sites in the CRF; receptor mRNA that are accessible
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15 provi des sequences of antisense oligonucl eotides conposed of chineric

ol i gonucl eoti des where between 15-70% of the 2'deoxyri bonucl eoti de
phosphorwighi2maie resi dues are replaced with nodified nuclmowusierzeesi dues. A
nore preferred enbodi nent of the present invention 20 provi des sequences of
anti sense ol i gonucl eoti des conposed of chineric oligonucl eotides where

bet ween 20-70% of .t he.2' deoxyribonucl eoti sphar. i .e._rasidues are
repl ac&® \ﬁlﬁﬁoﬁbl&ilﬁ%&%ﬁuayg% F&Ea%é‘éﬁndue%%q%@nﬁ%e%ﬁl%tg%%% neg%odi nent of
t he present riefeernicen t25 RNUAG2G8s G (ide Nces Beih kartdense oldaqgamedloeot | des
conposed of chilg§1r5i3§ ol i gonucl eoti des where between 25-70% of the

iPde

2' deoxFPF“E?@ﬁugl phosphorot hi oate residues are replaced with nodified
~nucl eotide residues. A nore preferred enbodi nent of the present invention

30 provides sequences qof antisense oligonucl eoti des conposed of chineric

ol igonucl eoPRFES SRS @ LHFOREH e8¢ 1F% 315 e 2 Mﬁq%ﬁﬁl%’oﬁie&’@t@

. phosphenet kel i uss i@ dreplacerd W ihnmdsf itetd pucdiendie residues. A
more preferred enbodi nent of the present invention 35 provjdes sequences of
ant i seRdd IFIUGIHRANIES ithe SCEPFITEE ST tess defippag /oy F US111/ 228U8

chi ner 6 Qhicgenye! aeijjdes wWheie hetaupar 3%H0% ! dhe 2 deoxyri bonucl eot i de

phosphor ot hioate residues are replaced with nodified nucleotide residues. A
nore podfigoneg leniddienmnecofin weeprsdsetites Maaanidied BN d&s Seqifences of
antd se | gepu ;fé%s CRIPERRI 0fc RidTRIAC 2@l GeNUABa3d RS viher e
bg%e%%%&%#&%% gte}%g}é eoxyri bonucleot i de phospho?;(c?t)hi oagige resi dues are

r epl acedsiittittrrro FiFd-6F medl estdedes telst dudss EA nore preferred enbodi ment of

t he present ,jinwuenti V] . I.s6NnSe hganucl eoti des
conposed of %l%ﬁsggcﬁ]e%g%n%ﬁsggﬁ%es %Cgf%lgiestt\ie@eén 45- 70%)/% of the

2' deoxiiteen ucitedtiiteel EIRFSphecephipsasynicbssdgebyaps depsicédswinth nodifi ed
nucl eoti de residyes. A nore_preferred enbadi of the ent invention
15 proisdes RS anttSeée ?tgeiﬂ%egt 'Ltifeosugé_brﬁ)gg@? of chineric
ol i gonucl eot i des wher e between 50-70% 65t he 2' deoxyribhgnucl eotide
phbgphéfr'?é?cliﬂloléu{a@q’”é%’i1’&15’&1«5‘%%J R Wit IR n%%oﬁ“‘f‘ﬂ‘es?ré%‘? dues. A
nore prigfigrgiad Sied udicd hedu ssantad manid Omdhdravedest saaiences of
anti sense ol i gonucl eoti des conposed of chjnerjc oligonuclegtides where

bet weerRIBELSEIE & f0 ko %m%#%&rﬂ%éﬂﬁﬁﬁhi WCHRRRRUES | are
replacees wth nodi fied nucl eotide resjdues. An even nore preferred

embodi menk- UYL d¥eHiI S | rﬁ}‘brﬁﬁ’? Pvi des sequences of antisense

ol i gonygl&ant i gles, SUmoserk Of s s d &4 A RGO RMeelep@idrdesmdiriE shetieen 60- 70%
of the 2'-deoxyribonucl eotide phosphorothioate residues are replaced with
mod?Pfi e vucl eoti de residues. A further preferred enbodi nent of the present

i nvention 30mpe oMb Seshddf c Nty SESEn ©| b HUWEd Sald dest ed ngoge t ar get  base
| ocated within a defined accessible site, having a starting point at any
base | coaweanly tused tie @F | Hedv e ekt I s P ARt"$RYVF ng“@ 4 engt h from

abOUtf%%é%gfiﬁ%ﬁuéﬁE pHb St aPesf &F r ot sohadi apriasd hhe present
i nvention provi des for antisense oligonucleotides conprising the -26
deoxyribonucleotide phosphorothiocate 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.
Phosphorothiocate oligonucleotides, where one of the non-

bridging phosphate oxygen molecules is replaced with a sulfur,

are far more resistant to degrading enzymes. In serum and in
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WO | 12/ US7~9 PCT/ USOL1/ 22808 fol | ow ng sequences: (a) TGI ACG TGI TGC GCA
AGA GG (b) GGT GGG CGA TGTI GGG AAT G (c) GGA TGA AGG TGG TGA TGA GG and
5 (d) TRoWHesAGC GEC ACC AGA CC. Anot her enbodi ment of tHwE/gseacsIs

i nvention provides a screening assay for determ ni ng conpounds useful in
the treatment of psychiatric disorders including, but not linmted to,

anxi ety, &Is%l&%e %%'1\&%?{%8 I@Q(g)l }i’\% disS0 'iaqll%rs’thﬁh 1Ha3@ daHYonkd IR ddsaumat i

stress di sorder epression utilizing anti sense
ol i gonbheleot dh@éf—Andteh@If evisodilPerdowsts el Gnederstis ®fention provides a

met hod _of det th f qﬁlég the CRF2
receptc?:izl ?%%ré)m nlrsétratl%c})ériC c?f%cclgcglflgrter}égtp?or%man i n conbination with a

_ CRF2 r eddptoarudliegaridesminn afef arivbraicadfifyi clahpcddvian &je least t3e CRF1
receptor |igand and CRF2 cept.or_.l.i gan e isle

per ?1 Srhe PYEVST | c?\f%rhn&osstersat&c’%eag%%hf% ov?gl;l % osé:g%%rr?l (rﬁe\r%]zes t he

. pot ent |téHe rSird@refdecis chiziniidtenele Jprted diutg reot | secresse spgedgi i of
safety. The canbi nation of .a conmpound of the resoentof r}‘vneﬁl oh_:\tv(\g such
addi ti G &t ¢ FEgEItS i HBE 10 T_théqr gi'stie Eonbt na

Syner gyne B 4956 WEGHON armil® v idwel cﬂlrlldl:L'Eailalsa;gnsAdxavdEnzyrre Regul
22:27-55 (1984), occurs when the 25 ther eutic eff&g{?% . he corrpound and

agent RSN Meshe rePaLt SConbi atdHn § egfrlé%% okl &&&Fﬁ ve ef fect

of 1 g he Ridheicdd e sl Hieee piry YHO1bathiGRtA receptarry iganthadin
adm nistered alone. In general, a synergistic effect L%Ormst ﬁaearl y
denonstheres) Eh iy terfdc’(ecd?% S I‘?@?edé:g?tﬁ% CECEPYOLul & for either

the CR@@&C@JF&% gttt Oro LeRFgs 1reCRpt Ofo | digantk aloiths bﬂ:épd!ﬂ‘li)C harad e
hi ghly efticacious in conbination.. CRF1l receptor ant agonl és are active in

sever ala émfrihlosf meddioP s mbq ek SR Y LOAMKGARY |11y thegfgieated aiidlii an, R,
Hasanv dd@iyere obeCKed Ry s t YV RHIBY dfffé%éﬂEGEEQuéhéﬁ%|— (1996)
Eur. ar maco 309, 195-200; and Weni nger, S. -27 WO | 12/ 057.19 PCT/ U
Sl 15| /amz@oeaeree urella ag) conirpl ssequences DgIREIUPNT MRS ek, K A

Sw er gi z§g¢h Lerddi999) Proc. Natl. Acad.
Sci . géﬁ&%tgg'% %%%ﬂy\é%ﬁlﬂw tQJd , Bal dauf, C., Cocuzza, A ,
Chi dester, trategids that 5f¢1ﬂ1@<2<§fér1'a'ﬂl@ oxera%mhﬁpherot@ﬁew M A,
Shen, st efRObEI$s0M D W &
Harti g, ?ﬁi$§t(5€q%§ %#cﬁ%%%ﬁ#%?*&ﬁtl%iengé%én%%l 15% %000) a highly
select|m&nnﬂahmmnqnmlxg@nu@ﬂ@p¢gd¢r@@ﬁ¢n¢ﬁn@a§bﬁl%%r%#mY$@¢¥F@HFh%%%ptor
ot est ed: ndi n seogependent

oot Brth T BTy RS A Bt R L P S O
receptotbedm'¥mmoxmmab@mu@l§pmideamh¢§ph@r@hbi¢aeﬁa¥%ﬁ1@%?8dW%¥¢|butlon
(Chalner Neyegsci ence
15, 6340 ‘f)e‘-irandé'ﬁszo‘fr?rﬂg‘?:ffe‘?@dE“i\gS n?‘?gﬁé%%gs%%di%g}g.é%zﬁ%? ald. L. W,
(}zanna(séé Figm;mwﬂb)Eblimlﬂaibdzek;gﬁt 12998nd . aPhaphRed| S1Ex. ofher |
286, 459-468), a udy gned et | t aneous
i nhi bi t FGHT %%t%bth r%ceB@%%ggﬁ%tggesgﬁog dgégkgﬁeégﬁgggéog%gﬁt reducti ons
|nztreeﬁh@gph@mmnmisaMQreeduéeds|areapeeebnbvemtalQGPQIgyOﬂSrSQDeéeben days
with eithe i he_or_antisens oI| n t u after
t he Ias?°i£§ CHobktT d a?%egivgﬁ nggrgf E§%1g$§ %ggﬁoﬁRgg é??ﬁgéévehlcle
(nethocetig@feDB€904 IAnbnpbsathat oEcetlied ehemerabPagaliogs shehaddi sense
ol i gonucl eoti de e_exhi hi significant dyct r i Ag as
Pt cvi oUSTHTOBYEY Jetl FRCAN et G0 ch-PECRY LS Bot TeTpEIbIdIng FRE B
ant i sengetbilgpnugéeritgdeidineezbug wEShrpﬂuspﬂosoghnbatanﬁhkaQEBw/the
| evel of , DPC904- tre ted or a tise e treate i.mal iti ed
anifet yFieure(gpy. 2789, S%?Phgbﬁﬁn ﬁtee Pgﬁangﬁ?se gﬁxgﬁ 358 %uce 2
freezi nggdut abhofoi Rat hagsheakced- exRoslEe, tesésesmcrdhfaeélonacilebtbdél on of
"both receptors did not produce effects t@ﬁt wer e defere t a t hat
obtalneHeﬁEQHeFhérQFFQrSnFF§éﬁ§@n5IF@oﬁﬁ HoEF dBUSISRES eara g}lOERFZ

recept ogpnphndi nge?ﬁ@griﬁdﬂﬁ@debﬁ1Slenbhaépﬁk§ﬂﬁets&ernrbeﬁ.ﬁuébe

“anti sense-treated roups of animals (Saline/ nethocel 1.20 5 nG/ ng,
-28 The absenge o% glng from sma19 9

35 antisense inhibitory effects often leads to non-interpretable

functional changes resu
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WO 02/ 11; 7-49 PCT/ USOL/ 22805 Sal i ne/ DPCO04: 1.21 0.05 nC/ng, antisense
ol i gonucl eoti de/ net hocel: 0.51 0.08 nC /ng, antisense oligonucleotide/
DPCO04: Wo42/0s904 nCi/ng; p<0.001 for both antisense gr auuSUS/22808
non-ol i gonucl eotide-treated groups). 5 It is to be understood that this
i nvention covers all appropriate conbi nati ons of the particular and

prefered 91oupi pas.0f oabadLIeILs [SLELLednto Er Ghcplhe hgvent ion can be

furthef Fsto ownng exanple whi'c arts and percent ages
are byewaQEMeﬂplpsedﬁaedtbenmysaegaduvatedsuEXanpkewmesyﬁtheees and

purification of ol nucl eotides for. _i.n,viyo _experinents I eoti des
wer e s9HFH§§P§EdlﬁhggﬁgaﬂpoWQFe&nﬁEFféﬁ&efé ENA? rTgyn g%rgggﬂﬁgrng

. standakglapyBt heshsapaoteeal so the antisense aeduehsent theohagontotieoti des
used in experinents, de rrbed

ures,3 _and 4 consi of th fol |l owi ng
sequien®és aNAAFPRERs dNDF 353655 48 CIREAUERCS %Vs%é? Eﬁ °BaC acc
. gga aCQfAQAtQQererereapaeneaaadletbe&elaemaheta it hatyrihgsueteot | de
phosphodi est er residues, and | oyer case Iettgrs deno

2' deoxrheb@ﬁﬁaeéeéuaéopﬁéephoWBeH?oéhe hediagdse ?% E§Fh8§€?|5%%%%r%5tude

phosphar a%ﬂhb@a waa@qurl%eseq b2y -ChamsfmerdTank’ eRyRYoaed ib- met hyl
cytrdrne phosphoranm di tes were obtained from @ en Research and

2" - f | uzodehss prsianilaft whighr Eher SRENGRISRT OB ARG AT A t he

Sy he ogpherat hioat e aa8as ;and i kuek e e tihasphoram dite for
f§ %P%ngEoggoﬁﬁggngcpgggrdegb%gs puﬁchased f§§n1(§en 30 Research These

reagentypmeaéluse&eacééﬁeﬂn@nﬁesﬂﬁﬁ@faéﬁéﬁ@ﬁﬂ§ ifegt Bictliegss. 30 ude
ol i gony %%tl}ndﬁaigo&;(,e% ot S gﬁa@edangléeﬂeéSsdﬂfmetklg’woﬁnfar PRP- 3

colunn using a gra i eft of acetonitrile and 0.1 M aqueous
tri et hdeamnprodmcadebatld-53% Rrddbiddoncolfl edreedesiaptione HPICCSSSLTEN wer e

| yoph I zech, LG8,y 29 BT Y LU ool B ExCess

i
trrethtlanwonrunracetaFAQQR#laqueous sol ution of th olrgonuc eofi de was
t heh exfifacitednseeeeaitori iEnddinch bamamddlt@@mhoMUQmeha@@veagraé@dﬁpl|shed

th h 5 Th
o of EHBRORIigBIME oG EE B G T o Mas Brauht g 10 BRLFOCEy

addi t i eqryof. Oqab M4bmmeﬂmﬂamﬂuwh(hﬂnﬁﬂui(dhggﬂﬂﬂdkﬂﬁtﬂﬁ?\Mﬂp&wW$%er

purified b e excl usian mat o 2 4 A Phar maci a)

to remdire S TSt e el ﬁ&c%??fr/naﬁ% é‘%%\{gk;\ %t ; %g erilization
these conditions. Therefore, in contrast to Helnrichs 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 brain 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
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10 was acconplished by filtration through a 0.2 Omcellul ose acetate filter

(Rainin) and quantitated by UV spectronetry. The purity of oligonucl eoti des

was det aypigaRshspy capillary gel el ectrophoresis (PACE210GCTResireses

I nstruments). Stocks of oligonucleotide in distilled water were stored at

-20C. 15 Exanple 2 Aninmals and surgery Mal e Sprague Dawl ey rats (Charles

Ri ver) yaei.ghibng 38 36Q 3 iaindikg iR ahdsungdety Werm ithd Hrdwaling housed

in 20 stainless steel cages and provided free access to food and water.

Fol | owimegled 2fdapxa@ipt atiush petieydorr s IREVE St &Y SERASEES v npl ant ed

bi I at exgl;l.y, eg%@%&i%%'ip%o(tl%dw{skg) wRias kefaning  drw/ddlurarestiesi a,

with chronic gauge gui de cannulae ained at the |ateral ventricles. 25

St er eottrei Ghookokdknatfdemeraseralciigdeyaning darshel [GWY medviddial i ne;

- 0.2_.nmposterio r P ral.t FelBN TS ventral to
skuPl ﬁlgreéégga%&%%vgf%gnr%leé? l%n(ra{;'nﬂlelnjadl(’l,?%t‘3?)1rce( %Sﬁng%tf;})% rp%cl)’% ﬁﬂ ed beyond the

tip of edpesguiede eainriolisedati®rb afmankie latilwaldyutst ewtdaised by daily 30

handl i ng begi.nni ng 2 days. af t-er .sur ; . ani & Ad,:uyss-Jr ocedur es
descri @%ﬂlz\ﬁgigzéeﬁ ey St%leeqtnléﬁ%g%e?iiogééarﬁm%t%e and Use Cormitt ee
(| ACUC)zecufentt éh @tureceidri aafl SErResarae whiesb errroirdussLy sshipdvasti t ed by t he

Associ ati.,on _for the Assesspent .and 35 Ac itat] f : ry Ani mal
Care (ARAMRES. 3FC BROUTTHUSA I THi% rond}t ?%Ogcg'l )af$gb%§¢@ﬁ§%§8%8 Exanpl e 3
O i gonugdRatinge rdmdusingtd Hro A dgnmicenideae bedarsiaftfemnerw start ed on

the 8th day 5 f.oll ow ng surger en rats were ab rgery
wei ght CONSEEH 91§ %Y%I%%tg%%y_s%]ﬁq? otr‘]:seweé"etp'r egya"‘tgoeﬁg)oc}%f$$f)%l?%hrg’gl Vi ng
| yophi lireed £t aanudraot s ed | i istataride caldae. 8 Raf sowimey wei ghed
daily at 9:00 AM before oligonucl e}?ti d%i nf us(%oq5 Usi n Olm' opr ocessor
cont 1 ol TaeF MRES Mg RAPE] St T791d) PO @1 )T 68T ut o was i nj ect ed
per vemiiies overn A dpLs: Jhecnd) egiaringse ) efiidin dtempedecioannul a
for an additional mnute. Separate injectors for (g)gch in(glid%i dual rat were
ri ASed i fertetHandie ARASIEI10iRALIAISd Ut | SPBETHRRT 57355 1 nf&%t i ons.

15 Exar%{@iﬁer@@e@iir@%ﬁé?éfo@id@ﬂ)%@é yndihel shagkshoxcls onshstel, of a bl ack

Pl exiglas chanber with walls and cover. The doors. of thf )(b)ox wer e
const r ieedurest Sipe et PP §l Bt WY 0 HnE vy  %i 737 brs were attached

for Obslecsiéfé&ﬁ{b dhes F1.008: 0f thenboxceapdpiaed enfoshbouracsiwidl ess st eel
shock grid wth the bars of the grid spaced 1 cm a&gé{tj,r%g{c\i?&h day

f ol | owi i slirfpeat shoprantad | ¥arof oL R deOE afhu e placed in

the shox, and-al | o 9 2Bnbabit Yab8sd Of rQatbAUEEEs Axhobate@fa356%r anbl ed,
ra%&om’xlged n%%l-e\é%%?oiabie foot-shockgs (1::0 mA, 1 second duratjon) were then

del i vereeduett 2on sz oplde | Aueavips oH ilh%é@ilil@_ ??%@?eé}LhEOr%?l%\%%f obServed
for 1T ERPLAG B2NAVI O0nl 01 cd s HLDLES: D81 O fndl s WeBi oL I DEYl, | OThéSehoNE

cage. I gonucleotide treatnment was initiated the day follow ng shock
tr eat nedata Andmat stwee etHesdrsbr demorptEdhseRuPFvELREY SO TNt our hours

ft th { { d t h . £
behavi of SFORLaEE m RopeR oAy ratdxa oo P C ang g 00 68 Efle’ BEpLEED2) N0
Iﬁgﬁ%;?gfgin(%égigg D he88C000:dUR8HEQNS ?@%Séeeﬂétkehe&Mafoafter whi ch

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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WO (12/05p9 PCT/ USQOL/ 22808 was observed for freezing for another 10

m nutes. Imediately followng this last 10 mnute period, the rat was

eut hani tyaednstsanpl e 5 5 El evated plus nmaze assay O i gormalesatizelws
treatment of rats was begun on the 8th day followi ng surgery. Rats were
tested in the EPM 2 hours follow ng dosing on the 8th day of treatnment. At
t he stgg% 8£SgPe test, the rat was placed in the center square of the naze
10 and i ts exploratory behavior during the ensuing 10 mi nutes was recorded
by vi deo- caffbeaelavaskdepias grgeatl EEMuis wadedy vese £88mt8€ored the time

spent hgtghﬁgﬁggﬁoﬁnng|%§ﬁgl EEE’o@saW%EbgéﬁiEh%rﬂﬁnggEe@EsentTE@S into

each arm ot € maze. The rats were euthanitized imediately follow ng the
15 conepusirehusf coheisest ofEranpbbapel swge . prépirieidon ORSNs 2heve

sactificed exposure : N r e nd g @zeRnKEn
met hyl E}E‘Faﬁig%m e wcc))noé Ve Eéf or érggogjteglr ggige%@- %(E)ac. Twenty um
_secti orsvikbanghtt hdillat etel osdyetru twee Bemeutanen eacdiopest atltkoplack

I nstrunents) _for receptor__autaradiogra . e 7 or,
aut or anﬁﬁz@‘rlg[}ﬁ‘? f%%ﬁfst’er T e(f:]l%tsd o %tueljr:?xpgcr@;ttglree ifor%icr O%%%Fg% B ai n
sect i oRppweRehpaRiol@aniee tdndl iT twhiitcts gemei I TreiussaisCIthiep BnZ syl

containing 20 M Mgd 2, .2 .EGTA_ (et hyl ene y.col - bi rram.noet hyl
et her ) NONSREPR MO&Y £4c i HO®y-R %thf% Cﬁ\f)ﬁ%rﬁrrrﬂs (?fg&%ﬁ %‘gz%r'oti nin and
0. 1o MM birpeidachlehalidimd rRenfas c3d defd nabugditng o0 bkS imdortant

1251 - sauvagi ne (New Engl and Nycl ear). CRF2 specific bindj et erm ned
in the Cﬂ%@ﬁé’ésof‘mﬁ%%@@%éﬂ%{e & f%’éﬁeecci)f\f’eon}eecté’bcteosr %%n}tﬁg%né% st (D. H.

Rom nggi:8tetd! i fadmeol . 1ripdrtathangp dri2fis, cAZeras, phrde8rithdghspecific

bi ndi ng was determ ned using 1 uMa-helical CRF -3 WO (12/0S7-19
PCT/ L1S0H Ebe( t&cimsitcaf Papticds) .dﬁ%?diiﬂca?a‘ﬁ o \ﬁgfrfeecﬁér or'ffed i n

pr ei ncyhald Qn U ffreE SIGALAL Nidpdradisn| irgantiand apprn iiat etantEgoni sts for
150 minutes. Ti'ssue sections were then washed tw ce_for 5f m Rautéaes each, in
PBS5cont ai niliy the) BRtHS Qe XeXPeTimentaf (et S Y55 IQRA% A F s &% %k cess

vat er i 3R ALl ANt hensain ONS WS A tedriied ouar ni ght. The sections
and 12 stanégr strips (Amersham were exposed tQq !—%_Perfi | m u- Max
[

( Aer s efjgdrore Izp tHale sLnTREFR at iFeHE Dt Xgded Jeidh i (i A Res

per f or | ¢ {lo Ak B Q852N ¢ G0 | mal tidensgdy, readi ngs
wer e cﬁlﬁg@(ﬂ%&éggo&%ﬁgan bo'ulnd pe]%;ng of protein tissue using 125l
st andarekigddharmBetaedhg nar® RiaEentdakct i P I GRINtES at ed per rat.

Exgppl ei@dﬂq%&%@i(f‘fﬂé on. Jhead et c i d LREle FPCceniDEmaniagoni st and CRF2
anti'sense ol 1 gonucl eot i de . ,
oligonucleotide-treated rats were not statistically different

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

[s)

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 by selective small molecule antagonists (Ho et al., 1998).
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Thirty two to forty rats were subjected to conditioning foot-shock
treatnents as described in Exanple 4 (first paragraph). Foll ow ng

f oot - shagl.n2kbkReani mal s were equal ly 20 divided into 2 grreupsso1/isesfir st
group received intracerebroventricular saline injections for 7 consecutive
days, while the second group of animals received intracerebroventricul ar

i njectjons the.antisense. olig I id 5 | N |l at eral
ventri TE)Cé%Q'a?%igeggﬁségﬁpg&g gﬁ%&?%gﬁk%ﬁg&éﬁgﬁ dé?,agggﬁlgﬁbﬁg of
ani mal gn¥esSehset Beppsabdi vhdetl CRF9 Peapmupss, Haldclofdd hef sdlise-treat ed

animal s recei ved DPC 904 (in nethocel) .at dose_of 1 0: - O.
(desigﬁ%f%ﬂt?ﬁeb¥y§&ag$oﬂ ;?Cgﬁ% g%ﬁ%%dﬁaFﬁ°8?8t gsga ?%gign}ﬁals recei ved
. the vekhi¢l g1 et Bosetetdesi graéedfbhe, 38mSL M gobephleRarspepsedewi th the

ti | | eotid imlarl t i.e. half.of th
Aniomal SnF eGRRVHSCPE SBH: (19 SRR 1o WA B UUREr B Bt RGP B

. (desi gpgtedstherR2LBA@hoYUR) - tHBeapbliet chehfiuef the antisense-treated

ani mal s recei ved the vehicle nethocel (designg&gd the R2/ M 35 rogp).
Thirty mnutes EermonrhgrBrapubesphdY aRFRBFE r8r9§3ugsvmffmﬁﬁﬁ ~9 PCT/ U

SU 1 /R2808ntgabRd tRokBepshaskyBoyrasndesenbbadasnubxaupl acdofagagnd
paragraph). The present invention nay be enbodied jn other s eC|f|%_5 forns

wi t houtodehar PrageREoANVRBLEBRr WRiEH 8%8entihkPikt £APLEEERS: REr EBPP 34 WO
0%h§5758d§tghg§P§§agnk§ %h@&ﬁ%@ei%brE%%éU§§ﬂE%£86é8 Hitn Aneetheduek
|

treating a r associated with, 1 and CRF2 receptor activity,

conpr i sEngumdninistlelipwgrt enampasi Wath HnFued toKaFasy  a thérapettical Iy
effect| n Fl,BecRat 9k i 9aRdnand @B kacept or |igand, or
pharna%gEFggg#I%eg%ggsggb gasgﬁgs or brogrugs threof? 10 2. A nmet hod
accor diragsbnabllai behefiigrésh trhélOoRFandeedpestiViegdryg t8eadoni stic of the

CRF1 receptaor.. 3. A net ageotding tq.claim:l, sabgrel grihe CRF1 receptor
IiganlegggﬁFgggﬁf$tg% o%ﬂ%hggckgf %3%36%%?9%%3 A nmet hod according to claim
1,1%hepessiblie, CRE2 the cewpptiods| odantiel snaygotion.c dhet BE€TERF2 recept or

S eI AT L L aMIEO.D R SR g enitled ROt
associ abegiwilih tGRF baaet tCRERpOanent doractianptly, byolydrsilygigdmmi st eri ng
to a 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 bearing such groups act as pro-drugs. The compounds bearing
the metabolically cleavable groups have the advantage that
they may exhibit improved bioavailability 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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20 patient in need thereof a therapeutically effective anobunt of a CRF1

receptor |igand and a CRF2 receptor antisense oligonucl eotide, or

phar macewbioemkisy acceptabl e salts or prodrugs thereof, WRITE$V12p808 CRF2

| i gand receptor is an antisense oligonucl eoti des conposed of chineric 25
ol i gonucl eoti des wherein between 10-700 of the 2'deoxyribonucl eoti de

phosphor ot hi oate resi dues .ate | ac wh.th madified pu I r@si dues.
7. A n@FﬁQHugécéﬁdPﬁﬁvﬁgeélépnﬁgg &ngg ﬁnghggﬁﬁébﬁigg %%gﬁgg ?de%fesidues
are sebgphgdabaometine Eokkonerg gpeBp: Md@haddsmehhBryyinbdngyl, edt.i de
phosphodi_esters, 2'-nethoxyethoxyribonucl eqtide 0 odi ers,

2' - f| uBt89eFpERuBLéotrde 6%656%& BEF&F’s,ﬁ J(?—'Sggﬁéﬁgl’)gét%%éi %‘e

. phospheeatBbeat e bi-hgpbepyswl huaavekepbpspher, okrbgatearb-ietisyh eyiosi ne

phosphor ot hi cate, 2'-deoxyribonucleotide,N3'-P5' 35 phog hor ami_dat e,
pol yanHdeBHuepapEdacels, SRAPEEEKEd nHEFSED 288 PPRGIFESF0B7- P§ acids

. havi ngpt_»l;sarh Erubay 18199, Qopyri REvAhcRYl Mrdign®ehavery REvikws, H. _
PCT/ USUI / 228 erein Bis a 5 8 A nethod according to claim®6, wherein

the ol Byodgeréot Bdepi-d BBomidB8ut TOHING Lapduf PEMRGENEdCRde S ST & gt h. 9.

A metheg agcon@isng 1.f9§89' 2han0, pHhaerel mulet veen &AxZ9% ek the 12, p.
2' -deoxyri bonucl eoti de phosphor ot hi oate residues of the antisense

ol i gon68PReoilid8ds aPwordplgsedswiNoNeRpPelilveryusvesenge fesHd@®shilo. A
ok A8 e R e ot ) 1 R s
( b) GGT BEEREAEEFABLAATE(1d PESATGARBBIGEREATBAGEWaHE( &) TBRCBEAGEEBEACCAGACC.
R gt
psychi afwiich 2& ediiswradgrories esehegtedar favometfigreqpcsup consi sting of anxiety,
Gpseos Yo" OO te a0k, ARG AR PR LS 51 5

15 relatively non-toxic, inorganic and organic acid addition
salts, and base addition salts, of compounds 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 quinateslaurylsulphonate saltsg, and
the like. (See, for example S. M. Berge, et al.,
wPharmaceutical Salts,” J. Pharm. Sci., 66: p.1-19 (1977)

35 which is incorporated herein by reference.) Base addition
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13. A nethod according to claim1 or 6, wherein the disorder 30 is selected
fromthe group consisting of head trauna, spinal -36 V~' O |12/ US7-19
PCT/ US( Iwb22lsB9cord trauma, ischem c neuronal danage (e.PQI/yusielessBr a

i schem a such as cerebral hippocanpal ischem a), excitotoxic neuronal
damage, epil epsy, stroke, stress induced i mune dysfunctions, phobi as,

muscul ar a Rayr ki %ﬂ%y Jad,
i ncont %’ne%c%e%%em s E;éngﬁt %a oef%et e el neﬁpsr}etsdy%el%gs ti |n ar%t d
denent icampanynat rlmeth(s |laartiet aﬂo:srclvelmis@ sm@@lom@mmuwwm
addi ctions pend cies {an cpc
benzodi gfgp%ﬁ'@sqsorl ecgjr ugssa)lat ﬁcwm%oorg eycge%aa@e f%%'llgé.{bﬁ rreaf]htosd
, aCCOI‘dlﬂi@l&@dﬂp&laﬁﬂmbd&iﬂfﬁaﬂl@dfﬂdﬁéﬂt&i’bm nteltea la s@RFBrrigoedaoltd i gand and a
CRF2 recept | i oncurren 5. thod ccor di_ng claiml
whet ei P Hd %rﬁ F’%r ](‘:Féf? tl}('iaces’p(% Irhé)a o Andd Cftﬂ%frlg%ept or
. |'i gand Yeg-isgqueditial mail;ﬁmes@imie,t haol of luniieatn regala<di sarl*céerscack&nme.m@d W t h
CRFI and CRFZ rece tor activit conpr contactl ef fective anount
of a CREFIFEM G245y aF é?ﬁ?éréﬁfgp éét]etﬁ?o r%lc[ ﬁDaﬁ)e a conposi tion
gont ald Rided tGRInl sra@gﬁthe I SR S| rm@tnwtallbas‘ésﬁ&&ﬂm ofndIedt i ng a

i sorder associated wt receptor_activi t Si contactin
ef f ect iSRS 1aRD dMddey G@%MWXW%&%’% ré}bcé’f Fon Cc%]nqjal?rﬁl
CREg 25}&&%&@@ ahim i/ RBRHREeA i ] CorAiast tnﬂircs:}om)é; Shatgh s GREL

receptor |ligand a CRF2 receptor |igand, or pharmaceuti caIJy accept abI e
sal ts dwdpragtidsys aimet durdr ardie Fraklanige @ass addxpiay salts

phar nafag_lg pddida f¥ort rAAL{dY i K evand | N @ i SO deds assogias ed with
CRF1 an F2 recept or activity, said kit conprising a plurality of

separ atfomoim & tfdrle Wé?relam%tplf%%ﬁﬁa% Freluda) iRt aeteee ot ihs a

CRFL reqep AN M@ R MBceut dicali A asptable salnefy prodrug
t her eof an]%I &3 3,\/0 02/ 087 19 PCT/ USU / 228U8ﬁ§1t | east anot her of said

cohBai Hevs teuritaiitng andCRIC enteapt brtY i G diedrcahatsfac SRR 2y accept abl e
sal ts QLo ABRANA PofndtUl PR theaRtAL NelPs O | s gentain a
phar maceut’i cal carrier

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, ahtisense 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. A compound having CRF1 receptor ligand activity and a CRF2 receptor

| igand activity for use in the treatnent of psychiatric disorders. 10 21. A
nmet hod agp@pMinlg to claim 1l wherein the CRF1 receptor |i gangudes/ 22996904 or
SC-241. 22. A nethod according to claim4 wherein the CRF2 receptor |igand
IS sauvagi ne, urocortin or other CRF2 peptides. 15 23. A nethod according

to claymp Eﬁ?ﬁéb@ £B€e§E§%sr8§eaE§&rhbeanﬂnl6 BNt basauvagumBer24. A met hod
of enhancing the treatnent of gchlatrlc 20 di sorder conprising

adni ni 8t 2BFng08o asﬁaﬁﬁeﬂF1Yn2ﬁeeé PRer EBE GORREREFeQEi WALF @F?ectlve

anount g apd.a CRF2 receptor ligand, or

pharnac%% ?ESFF&O£ §g§%§ %&SSE?S orcgrodrugs thereof. 25 25. A nethod of

enhanci ng tﬁhetteamnédefmhed pSgeBEabLECSAES6r dBaF BERPr KR admi ni steri ng

to.a patient in p r erapephic CHRNE RADMAtPE a
ﬁgouﬁa EEVI% Tﬂﬁ% #?gag F%e%%t%geaggb aiéa%§$§gand receptoraact|V|ty,

_or phaaﬁaeeuﬁbaalty hybemdabbelsalwgtbrapt@deugg phégepuclzgtigesa net hod

accordj to _claim25, -wherein e u the 27. A et hod

acéordkﬁgsﬁos&Fsﬁn?ge &HEE%F% Fﬁeln ggggn%@ g%ba%IéO%%Lpgbtlde is targeted

to regions descrmhedtenmtahbdlfledB&ucA&oAYde residue”, as used

. AY{. AY&. AY. AY. A iY é& A& A&l A o

& Ano, KSTRNTA ANAAUACAR BHEAI Re R CATAESS. KOAZA A

&.1A8. Aheﬁh&x&r160A&c$eét9éee&@ké@h&61esters, 2’ -methoxy-

vl bonaloh Sl Ll 2L LLILLLL T Bl L LGE L ibopl 232872527777

@b@b(p§Eo§p%%aié2%%rép0%2122%%®%%%%??%?%b%hnb|phbbpMdfdtﬂxdazp| ~B~| >??7<~<<

?<<~<<L| | p<~~?~ 99>9>99>h> <>| >>|>>|><> <>~| 3| | ?2<g| 27~2728:

@ @ (* G BTOPYPVIL IR A PRSP osE 995677 97565k .%?..59?%%%|||||7||7||||7
| 2>] xgld ﬂolrﬁltgiloé‘ﬁlex<|2X<I&é6|><>yi1ﬂb6|n@é|l@©|tild%| | [HE0x 2>722>>>><02><>>>>77

’7’7’7’7

@E@i(c@@QﬁRHOFPPFﬁPF@|| POl vaishe, P, §8§§§$§§§&>§€§L;§§§§§Lﬁ%§g§§§$>p>>>>>>
2> R R ARA TS The FOeMULE: 7 2 o~ P~~~ ? P e [~
sHEERI TV EDLLYPLLT L L 812121 2> X>X>’>X>X>><>X<X|8><II< ?7?77778> 7< 7<
221 | I ~?>p???~2727=:Dh45 C

DhDh( hD#¥F ~~~~~Ji~|||||~>>>>>>>§é>>>>> >>Z>>P>>~>>>ILLLKLKLKLKLLKLKLKLKLKLK <?| <<<
<L | | <> | >| 2>] >| ><><3>| >| > ﬁF_ >| >| 2> > 3| 3| > > > > 2| 2] 2] >?] >
| >| >?| >| >| >~ X<X<X<| <] <X<X<X<X<X XXX | | | | ==22272?22222227>7?7?7
2?2?2222 7IPRIWS?SSSSS>>>99775 | ?| ? ??78axXX?XXX| | ?| ??X?x?>?7?7??7????7?7?
???????????p’)_’)’)9)>>> S>S?~?>?>?7>5?7>?7>~ | | ? ’)| | | | | X| | ~| >’)| >>| >>~ | ?~ | PP~~2~7>

| D| D( D| H#.#. ’?>~|P00’?’?’?’?>| | <)?£>>>>’?><<<| X>R7/>>>| ’?’?x| >>>>| ~| P???8????7?282?7??27?2?7?7

2227>" o>o<o<&<<a<<>ooooo<<><<<<<<<>978 <©78x* + WAAKEEY M GsRa/purine

or pyimidine base.
An embodiment of the invention provides a method of

20 treating psychiatric disorders including, but not limited to,

anxiety, obsessive-compulsive 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 phosphorothioate 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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G\k~ysni d_YU] ca] ca] ca] ca] cal] ca] caU] ca] cRa] ca] ca] ca] ca] ca] ca] c™a]ca]ca]ca]c
a] ca] ca]l waleake9al] ca] ca] ca] ca] ca] ca] ca PCT/US01/22808
kK#SEHO@<=q" x" """ K#NH#_#" #k#ts###$$t $$3984 vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] caV
] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca! %
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]ca]ca cajcalca ca caj ca ca cajca! 888
(1= propynyl cytosine phosphorothloate (1-propynyl) urac:ll
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aasa’ aaaaaaéPBFB‘Sb” +EBb DS BERNHRSS 7| MEHHORX @ AEER RS @a] ca] ca] ca] ca]
ca] ca] ¢akeablcabeaheahcalicrler] atalicakaalyahc tRlFc alertaltea) papealiea] cal c”a]
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] ca] ca] ca] ca] ca] q e{) alcavimahealicapetlicahea] edlicamalleoalicel cal cal ca
] c’\a] ca] c’\a] ca z{ ]t(]gl;]} u q~~~56 >TU ) D

=| Wb mhEPECeALFc &PEa CCEPEREc R ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
il] fJ]aL;a] ca] ca] ca V]a%%]e%h ]aCQs] &3 A% GEAABS s BPexsni d_Ymhc Y] ¢
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O' % +NO / <K{ val gh\.Wiiief ¥ el Galdicr] al Gale dlaalsn] aale aidgalieabs] ca] cabD

] cal ca] cal ca] caj ca] ca caj cal caq] cal ca] ca] ca] ca] ca] cal ca
Kf R| *+ g ¢]f ddle Fredioeaiods| dd] ‘%é]%a‘Ltj]Sca:]Rga] ca]ca]calc
ﬁe%%g&c? ] cia] Eiel]x'ca] ca] ca] ca] ca] ca] ca] ca] ca] calcalca! 2 _:ww
v N
-?_{ ca] ﬁa] os q eg:a]a;!&]g X] c]] ca] cal ca] ]Caglgr]%:la”,qéaca cajc a] ca] ca] cal ca]cal c
e
s [e\cr]a?]g\a\nﬁ %P]aﬂs]é-‘a% gxg%&‘laalé‘e%i 3l f@]@dfﬂ]f@dé@&r adf&déilﬁ] ca] ca] ca

U] caJc cal calc” cal] caUca] ca] ca] ca] ca
: >cd<= Msltmggﬁ(itsz-lim; }d”Yl gb] X] ] c] caU] cal] ca] ca] cMa] c”a] ca] ca] ca] ca] ca] ca] ca] cal]

ca] cal calca]ca]c ] ] N
F#$| wr mgb] X] 1] ca]a(c d:ﬁ %}Hg% cal] ca n%lc%g]éggd]lcaﬁﬁcﬁ%aﬁua]1c@a%t(rzﬂa6]eca] caj ca]
cakéa] (xadexa]ﬁnaiJ]ﬁraq da}@aqm]m@qemqm]mwmmm} sv-23459Y[~ I

[ wr mhen Yirgb) X113
] ca] ca] ca] ca] ca] c f%éaf Jffgiarfdg]f f\?ﬂfﬁaﬂﬁ?rﬁﬂé@& Cﬂrﬁf&&@&al calY IVI Ca] ca
| n} xsnllﬁhcﬂ]ddﬂdaﬂalﬁﬁﬁ?ﬂ@ﬂq oatf C@@ﬁm@]@}m]@aﬂ%}m%@]m t:aa}rega] ca] ca] ca] cal

ca] ca] ca] ca] ca] Ca]cc)a] Lal L r?]g@éfﬁlgca‘lgatﬂg?%@&f # 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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| M xsnid _Z]]]]]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal

ca] ca] caypabmeslsa] ca] cal ca] ca] cal ca] ca@\E{ Y7! y&YA0%ESE ( )pCYS0VRIHE" S" & () -

la & %0% ";"& ()-! P& %0% & ()-! & %0%& ()- LU0 ()-SIfFR

glng!/Li;ﬁ;/a?O/&I ()/&o!/dnl?g* Z%40%" k" & ()- !'tLs*Z%0YN'N'& ()- ' @ $10%"& ()-!9
%e "()-! &409 '()-RST. UV ] w uT2'\YL''10%e& ()

OYL' ' 1095& I)IQTflh?Eo%%?&m?QtS%O/S%F](§’¥ei69-g I1BYERESOM %r%b%‘?&a()-j

}[ OuT2L b1 B0 18956y 1 HH ByMahOYRh (b1 £ &) Mo E0MRE ( TREY) Med@ROL ) - T #! T} YL'  1096s

&f()-!KYL"10%&f(%-GKLNNkzodY:!\!9Nl10%&f(%§ 10.10 : .

10L<10987F 1 5 1 b& £FePg! PEMISBSEN L LIRG! BRf tBYRS FLREREIOBAY: 11 < v 10m&

O - YALE Yot dP&0 of such receptor, analyzing the three-dimensional

o ptanctore fou the itety bioaids attds SPELIALL, 109 - 4s9=>2@
synthesizing a molecule that incorporates a predictive
reactive site, and determining the receptor-inhibiting
activity of the molecule.

Another embodiment of the present invention provides
10 sequences of antisense oligonucleotides composed of chimeric
oligonucleotides where between 10-70% of the 2'-
deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide 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 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 20-70% of the 2'-
deoxyribonucleotide phosphorothiocate 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 phosphorothicate 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 phosphorothioate 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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. 0%& ()- ?hYI%QéBE§e@EY§%d'éﬁ%@dﬁhen%ookotkebpr@&@&iWQ&Bénilbh
L*M 10% 1} & () - M 100& %) I &IA0% *& () - ! &IA0%./ & () 0% ()
| f A 0progifps $2oReRTRS2ef- a1 5ens ]ORN CdePFIERES( )COEPPES%&@ ' 10 10
~109<10%§1ﬁ£r1k*Ml&%%%uﬁheof%&%@zﬁ%g%éz%@Ewé@h 40-70% of the 2'-

deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide residues.
A more preferred embodiment of the present invention
10 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 45-70% of the 2'-
deoxyribonucleotide phosphorothioate residues are replaced
with modified nucleotide residues.
A more preferred embodiment of the present invention
15 provides sequences of antisense oligonucleotides composed of
chimeric oligonucleotides where between 50-70% 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 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 phosphorothioate 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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. Another embodiment of the present invention provides a
screening assay for determining compounds useful in the
treatment of psychiatric disorders including, but not limited
to, anxiety, obsessive-compulsive disorder, panic disorders,

10 post-traumatic stress disorder, phobias and depression
utilizing antisense oligonucleotides.

Another embodiment of the present invention provides a
method of determining the structure of the binding region of
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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5 Fitzgerald, L., McElroy, J., Smith, M. A., Shen, H.-S. L.,
Saye, J. A., Christ, D., Trainor, G. L., Robertson, D. W. &
Hartig, P. R. (2000) Bioorganic Med. Chem. 8, 181-189, 2000),
a highly selective and potent pyrazolo-pyrimidine antagonist
of the CRF; receptor, was tested in the conditioned anxiety

10 test and found a dose-dependent reduction in freezing
duration (Fig. 7a). Because central CRF; and CRF, receptors do
not overlap significantly in their anatomical distribution
(Chalmers, D. T., Lovenberg, T. W. & De Souza, E. B. (1995) J.
Neuroscience 15, 6340-6350; and Rominger, D. H., Rominger, C.

15 M., Fitzgerald, L. W., Grzanna, R., Largent, B. L. & Zaczek,
R. (1998) J. Pharmacol. Exp. Ther. 286, 459-468), a study 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 DPC3504.
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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antisense groups vs non-oligonucleotide-treated groups) .

5 It is to be understood that this invention covers all
appropriate combinations of the particular and preferred
groupings or embodiments referred to herein.

The invention can be further understood by the following
examples in which parts and percentages are by weight unless
10 otherwise indicated.

Example 1

Synthesis and purification of oligonucleotides for in vivo

experiments

Oligonucleotides were synthesized on an automated ABI 394
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 phosphorothioate residues.
2’ -methoxyribonucleotide phosphoramidites were purchased from
25 Chem Genes, propynyl and 5-methyl cytidine phosphoramidites
were obtained from Glen Research and 2’ -fluorophosphoramidites
were from NeXstar. Beaucage reagent for the synthesis of
phosphorothiocate linkages and fluorescein phosphoramidite for
5/ -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 aqgueous triethylammonium acetate.

35 Fractions collected off the HPLC column were lyophilized twice
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ethanol precipitation in the presence of 0.3 M sodium acetate.
5 The pH of the oligonucleotide solution was then brought up to
pH 7.0 by addition of 0.01 M sodium hydroxide. The
oligonucleotide was further purified by size exclusion
chromatography using NAP-25 columns (Pharmacia) to remove
residual fluorescein phosphoramidite reagent. Sterilization
10 was accomplished by filtration through a 0.2 Om cellulose
acetate filter (Rainin) and guantitated by UV spectrometry.
The purity of oligonucleotides was determined by capillary gel
electrophoresis (PACE2100, Beckman Instruments). Stocks of
oligonucleotide in distilled water were stored at -20°C.
15
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 (2 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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by dissolving lyophlllzed oligonucleotide pellets in sterile
saline. Rats were weighed daily at 9:00 AM before
oligonucleotide infusion. Using a microprocessor controlled
10 syringe pump (Stoelting), 1 0L of solution was injected per
ventricle over 2 minutes. The injector was left in the guide
cannula for an additional minute. Separate injectors for each
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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5 Elevated plus maze assay

Oligonucleotide treatment of rats was begun on the 8th
day following surgery. Rats were tested in the EPM 2 hours
following dosing on the 8th day of treatment. At the start of
the test, the rat was placed in the center square of the maze

10 and its exploratory behavior during the ensuing 10 minutes was
recorded by video-camera. An observer situated outside the
test room scored the time spent in the open and closed arms,
as well as the number 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 COz. 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 (Kopt Instruments) for receptor
autoradiography.

Example 7

CRF, 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 '*®I-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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(American Péptide). ncubations were performed in
preincubation buffer containing radioligand and appropriate
antagonists for 150 minutes. Tissue sections were then washed
twice for 5 minutes each, in PBS containing 0.01% Triton X-
5 100. After a final water rinse, excess water was aspirated

and the sections were air-dried overnight. The sections and

1257 standard strips (Amersham) were exposed to Hyperfilm p-Max
(Amersham) for 72 hours.
Quantitation of CRFp specific binding was performed using

10 the NIH ImageMG 1.44 program. Optical density readings were

converted to nCi of ligand bound per mg of protein tissue

using '?°T standard strips. Between 7 to 9 adjacent sections

were quantitated per rat.

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 doge 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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receptor llgand is agonistic of the CRF; receptor.

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

4, A method according to claim 1, wherein the CRF,
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
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
oligonucleotides wherein between 10-70% of the 2'-
deoxyribonucleotide phosphorothioate 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:
2'-methoxyribonucleotide phosphodiesters, 2'-methoxy-
ethoxyribonucleotide phosphodiesters, 2'-fluoro-ribonucleotide
phosphodiesters, 5-{(l-propynyl)cytosine phosphorothiocate, 5-
(1-propynyl)uracil phosphorothioate, 5-methyl cytosine
phosphorothioate, 2'-deoxyribonucleotide-N3'-P5’

phosphoramidate, polyamide nucleic acids, and locked nucleic
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purine or pyimidine base.

8. A method according to claim 6, wherein the
oligonucleotide is from about 15 to about 25 nucleotides in

length.

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

nucleotide residues.

10. A method according to claim 6, wherein the antisense
oligonucleotides comprises the following sequences:

(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.

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
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

ig selected from the group consisting of head trauma, spinal
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14. A method according to claim 1 wherein administering the a

CRF, receptor ligand and a CRF; receptor ligand is concurrent.

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 CRF, 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
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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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