8 MAY 2006 WD 03/039469 PCT/ US02/ 35539 HETEROARYL DERI VATI VES AS SUPERI OR
LI GANDS FOR NOCI CEPTIN RECEPTOR ORL-1 BACKGROUND The present i nvemfay oig
relates to nociceptin receptor ORL-1 agonist 8-(bis 15

( hal ophenyhy¢Bi:fd¥ded - 3- het eroaryl - 8- azabi cycl o- (3. 2. 1] oct ap?y%-s@lés?ﬁ?rgd

derivatives thereof useful in treating cough, pain, anxie

al cohol abuse or depression. Pharnaceutical conpositions conprising the
conpounds and conbi nati ons of the clainmed conpounds with other agents for
treating cough, allergy or asthma synptons are al so disclosed. 20

8- (bi s- (hal ophenyl ) net hyl ) - 3- het eroaryl - 8-azabicyclo-[3.2.1 Joctan -3-0ls
were generically, but not specifically, disclosed in US 6,262,066 Bl and WD
01/07050 as being useful in the treatnment of cough, pain, anxiety, asthnma,
al cohol abuse or depression. Conpounds of the present invention represent a
selection invention over US 6,262,066 131 and WO 01/07050. 25 SUMVARY OF
THE | NVENTI ON Conpounds of the present invention are represented by fornula
| or pharmaceutically acceptable salts thereof, wherein J N 30 Ris

R4- heteroaryl or ; 8 MAY 2006 WD 03/039469 -2 PCT/US02/35539 R is H or
Cl-C3 alkyl; R2 and R3 are independently selected fromthe group consisting
of -CH3, -OCH3, fluoro, chloro, brono and iodo; R4 is | to 4 substituents

i ndependently selected fromthe group consisting of H 5 halo, (Cl-CS)

al kyl, -CN, -CF3, -OCF31 -(CH2), OR5, -(CH2)" -NR5R5, -(CH2), NHSOZ2R5,

-(CH2), NH(CH2) 2NRS RETERGARYL DERIVATIVES'AS SUBERIORIERRIDPRS and
FOR NOCICEPTIN RECEPTOR ORL-1

BACKGROUND
The present invention relates to nociceptin receptor ORL-1 agonist 8-(bis-

15 (halophenyl)methyl)-3-heteroaryl-8-azabicyclo-{3.2.1]octan-3-ols and derivatives
thereof useful in treating cough, pain, anxiety, asthma, alcohol abuse or depression.
Pharmaceutical compositions comprising the compounds and combinations of the -
claimed compounds with other agents for treating cough, allergy or asthma symptoms

~ are also disclosed.

20 " 8-(bis-(halophenyl)methyl)-3-heteroaryl-8-azabicyclo-[3.2.1]octan-3-ols were
generically, but not speciﬁcélly, disclosed in US 6,262,066 B1 and WO (1/07050 as
being useful in the treatment of cough, pain, anxiety, asthma, alcohol abuse or
depression. Compounds of the present invention represent a selection invention over
US 6,262,066 B1 and WO 01/07050.

25 .

SUMMARY OF THE INVENTION
" Compounds of the present invention are represented by formula |

or pharmaceutically acceptable salts thereof, whersin

N
§~r 9
30 Ris R*-heteroaryl or H"~~;



1-pi perazinyl; nis0,1,20r3; R5 and RS are independently selected fromthe
group consisting of Hand 10 C -C3 alkyl; and R is H C -C3 al KB?’MAPY[J!}B
am no(C,-C3)al kyl. In another aspect, the invention relates to a

phar maceut | osition conprising at |east one conpound of formula I
and a phar %@J@?@I |y acceptable 15 carrier. The compouRG¥U¥3¥F8 present
I nvention are agonists of the ORL-1 recéptor, and therefore, in another
aspect, the invention relates to a nethod of treating pain, anxiety, cough,
ast hma, al cohoh1 aqgse or.d E-_essi on, conprising admnistering to a mamal
in need of suck 1SRN Fetfe ef fective anmount of at | east one conmpound of

20 formula-l. RA;ANEERES indePeSdentlysRIddEMMIAe GRAIA Esnsisting dreidipd of
treating coug';l, conprising admnistering, to a mamal in Aeed of such

t r eat ment -OCH), fluerafahiarei remogansliedonf at | east one conpound of fornula |}

cough, il er oy 0P L ARREEcits RRReshaatiiate) bafe GARTESHInddHR' o7
ant : B:stsg ?galo¢§1-eg)|a'rfllg?x¢gerpesae -ttDGﬁL.b'(@Id_;),sOR‘"MEBI%); :—NRER“, L@Haz?,prglggeﬂﬂs

:31? adr ener gF&L é@g@'ﬂnﬁzr‘&g%ﬁngféﬁn'ﬁﬁﬁ@gﬁ@h?éif@}ﬁ&@é@s éila-"'f ssi ves,
expect or aplgineraPliy; NK2 and NK3 tachykinin receptor antagonists, and GABAB

agoni sts. I'n still another aspect, the invention relates to a pharmaceuti cal
conmposi tion 30ixdnbrd @idig at | east one conpound of formuta | and one or

moré addi tionags gﬁfﬁ”%re ﬁﬁbg&ﬁd‘%ﬁu&%@i@&&@&%%@ﬁgcﬂbiséoﬂsiiﬁﬁﬂﬁﬁi and

anti hi st am nes, " ‘I poxygenase 1 nhibitors, leu ene 'l ors, H3
i nhi Kot or €,-C-Jalkdds eamedr gi ¢ recept or agoni sts, xanthine derivatives,

a-adrenergic rgg o) goni.sts, ma ell, stabilizers, anti-tussives, 8 MAY
2006 WO 03/ 039 6§%'36P§?|#1§89?§'§§§’365§5%%@r ants, NK1, NK2 and NK3
t achyki nin receptor antagonists, and GABAB agoni sts. DETAI LED DESCRI PTI ON

OF THE INVENTION 5 Referring to fornula |, above, preferred conmpounds of the
i nvention are Ianather aspect, the invention relates to a pharmaceutical composition

comprising at least one compound of formula | and a pharmaceutically acceptable
15 carrier.

The compounds of the present invention are agonists of the ORL-1 receptor,
and therefore, in another aspect, the invention relates to a method of treating pain,
anxiety, cough, asthma, alcohol abuse or depression, comprising administering to a
mammal in need of such treatment an effective amount of at least one compound of

20 formula I

In another aspect, the invention relates to a method of treating cough,
comprising administering to a mammal in need of such treatment: (a) an effective
amount of at least one compound of formula |; and (b) an effective amount of one or
more additional agents for treating cough, allergy or asthma symptoms selected from

25 the group"co'nsisting of. antihistamines, 5-lipoxygenase inhibitors, .Ieuko'triene
inhibitors, Hj inhibitors, R-adrenergic receptor agonists, xanthine derivatives,
o—adrenergic receptor agonists, mast cell stabilizers, anti-tussives, expectorénts.
NK4, NKz and NKj3 tachykinin receptor antagonists, and GABAg agonists.

In still another aspect, the invention relates to a pharmaceutical composiﬁon

30 comprising at least one compound of formula | and one or more additional agents
selected from the group consisting of: antihistamines, 5-lipoxygenase inhibitors,
leukotriene inhibitors, Hs inhibitors, B-adrenergic receptor agonists, xanthine

derivatives, o—adrenergic receptor agonists, mast cell stabilizers, anti-tussives,



wherein R2 and R3 are in the 2-position on the phenyl rings. A so preferred
are conpounds wherein the same halo atomis selected for each of R%%dzﬂﬁ?,
More preferred are corrpounds wherein R2 is chloro and R3 is chloro
conmpounds ‘,w; d‘”‘ is 2-chloro and R3 is 2-chloro bei ng nost preferred.
10 Al'so pre 21T B s e conpounds wherein,R i s R4-het er oar y FCHWE5H
heteroaryl is pyridyl, pyrimdinyl, pa2| nyl, pyridazinyl, imdazolyl,
pyrazol yl or indolyl, in parti cul ar pyri dyI or 2-pyrim di nyl. Preferred
definitions of R are hydrogen Cl- C5 -OR5 and 1-piperazinyl. Mre
preferredBWQﬂam%h&(mNKRaaﬂé\l tgylayhlﬁl@lrmptowéagenlstg, w? GABAmy | |

4-(1-pi peéa%fd%l) 2-pyrimdinyl, 2-pyridyl and 6-nethoxy-2-pyridyl. 15 R
is prefer y or-CH3, with Hbeing nore preferred. The follow ng

I ndi vi dual conpounds are especially preferred: C ).j ~HNNJ HN N.; and A

pr ef er r edDETAILED Dascﬁmp'[qo EIOBH'GHE INVENTIONa | is for the treatnent of
cough.. As used hereln, ollowng terps are used as defined bel ow unl ess

20 ot Rerwi se | RefPEG foFfﬁ!-"é lf%t;%semf%rqu cRIrBouURds ofithe investion arrithoseo;
het er oar y \ngér%m R3SAY ﬁ‘”’%\"ﬁ ﬁﬁ\e@-%&ﬁoﬂﬂf&‘ﬁ% fi %QrAéo SfEhr ﬂrar icyclic

groups of to 10 atons havin or 3 heteroatons 1| ndepen ent y sel ected
fromoO, @mpouqusmmereireﬁmeraamainﬂle)atomusasaleﬁedrﬁ@reaahaoﬂﬁfoqnd Rt Morgy

or ovi do. VBRI Yilor g i BURRT S ke B HAER, b Rinird tnrgﬁfatcim

oxygeln andhafe:rsm stE-chFomlifand (l;?lsrz:—ghlnr@ban‘g mestipréferrsdan I\Fox;I de4 vl
regi soners are Co ate e an - I’I Yy
Typi A8 6. nentisR ArHEMER SR 9@%%%4?&%?@@# RyhstgantivheRin helspham iy

8" MAY 20 s
t her eof . O%pl cgﬁﬁm@bg}lééﬁ e eroar'.fﬁE?r;ﬁl%rf:‘%\éryq S%?? Ioaﬂmd]hﬂgﬁyla%ﬁrol yl,
t hi azol yl 2—pbr&dztl or 2ziepripnidinyhi Rygfesred defmmg@rf R ase hyair@gga,z&;@e) alybyoR’ c

groups ty b r et eroaryl

gr oups naér?]wsaglfri rQi:ﬁgl %&%Lf; r %ﬁ%fﬂ de?iﬁguﬁ?‘?éﬁﬁ%{rﬁ%%ﬁﬂg%ﬁﬁ#ﬁﬁ éSenzof uranyl ,
5 benzot rmemmthnghet-(mnipén;dzmymmpymmdmaQyﬂ)yridwmctannéthowﬁqiynuw ed with 1-4
R4 g 1§UPs; R'is preferably H or —CH;, with H being more preferred.

The following individual compounds are especially preferred:

cl %N \H ~° Ijﬂ\hnu x° ljd\,&%

N QR o N N ome
N I/ and N (-
ci Cl .

A preferred indication for compounds of formula | is for the treatment of cough.
As used t_'lerein, the follbwing terms are used as defined below unless
20  otherwise indicated:
halo represents fluoro, chioro, bromo and icdo;
heteroaryl represents cyclic aromatic groups of 5 or 6 atoms or bicyclic
groups of 9 to 10 atoms having 1, 2 or 3 heteroatoms independently selected from O,
S or N, said heteroatom(s) interrupting a carbocyclic ring structure and having a
25  sufficient number of delocalized pi electrons to provide aromatic character, provided
that the rings do not contain adjacent oxygen and/or sulfur atoms. Nitrogen atoms
can form an N-oxide. All regioisomers are contemplated, e.g., 2-pyridyl, 3-pyridyl and
4-pyridyl. Typical 6-membered heteroaryl groups are pyridyl, pyrimidinyl, pyrazinyl,



wherein any of the avail abl e substitutable carbon or nitrogen atons in said
heteroaryl group nay be optionally and independently substituted. mg%ﬁ
conpounds of the invention nmay exist in different stereoisoneric fo 0

(e.g., enary di astereoi soners and atropisoners). T

cont enpl at es &%%‘g?l such stereoi somers_goth in pure fornpgﬁhgpﬁ&#?xture

I ncl udi ng racem c m xtures. Certain conmpounds will be acidic in nature, e.qg.
t hose conpounds whi ch possess a carboxyl or phenolic hydroxyl group. These

d tjcal ly b f
ol e ey PRI Boghe MO befa TIBERRS frrrihsiarRtarbago RS SA® Lt o
salts. Al gfier9 fawrlamowl esaﬁiatalyrlﬁnfd@zemi pWeIzblyPBﬁd msagslical |y

accept abl e am nes such as ammoni a, _al k am nes, dr oxyal k¥|l am nes,

N- et hy| gPiRYaks a@uaﬁdynwlwarﬁbeansgﬂrrlnﬂa%asaere%ﬁ%wdfsom the hetaraaryl

harnace I For exanpl e,
Byrl do- n:J &%gnﬁég?égpnéﬂér\%bleeg %HOQI ﬁ\t%altaﬁmgr‘?hgmgg&in&l ?én\%ﬁﬁ?‘a% éorrpou)ridgp
havi né babenzcﬁhbayll andemﬂelyls UTHe bhetervarylaingr camntse allmufted ithO1-4 &4 groups,h

weaker aci Exarrp s S ds for salt formatiq

nyar ochi oMrein &0y P e Svalble ORTEble Befton ¢ fitidsh Algas e sadressroan!

sal i cyli cgrdiml may b‘étﬂﬂ,bhguy aﬁ’r&nﬁdéb@nden@l?%ﬂb@t’itﬁtednm ei ¢, met hanesul fonic and
ot her m neral and carboxylic acids well known to those skilled in the art.

The salts are pedpiareampapndsof the invgntionemay exishinsdifferentistefpaispraedcformsi ent
f h
amunt o E)é Q % ﬂsﬁﬁ&rﬁgrsaﬁ agtetré’o@érﬂgf"scﬁéﬁ%@@élé%@%sz ?pﬁe SE'W‘ eaﬁgngn? atBgNNer.

The free orns na e regenerate sulrtabl e
di | utl® aqaﬂasush msmnsanhemslhmh fnuptrediernaliandtire midduesg irscludiitg-raqeatia sxtures.

car bonat e, QLA and so car bonat The ree base f i ffer from
their respectl algaqqmqqﬂnﬂﬁ “&)B@\ﬁﬁﬁqc ik lér?t &i% I}ﬂ‘?ﬁﬁc’%o 38%&1 such

as sol ubi bbéseslsfh mb@xymbusmﬁtﬁs hydb;sstylg gaw%sa%ntp%&ﬂdﬁwﬁoﬁhe ot herwi se
equi val ent to their respectlve ree_base fornms for pur oses of the

i nvent i onPhaimacsyiicallycaceentalasalis. fxamples af suphesaits naving ﬁfﬁ&dﬁﬁﬁﬁeut ically

2oFT arePoighg s AR R Bl iy sANE NP Anlactael ba0e

the flibee fasmes with phermasenticaiy a¢ceptablerpoineg suthy as pmmonissalbyl arives,
| nvent | ony, GRIDAKNILHRds, NiRetiiERRdniRe SRR RS RS, ePar ed by known methods from

starting _
Certain basic compounds aiso form pharmaceutically acceptable salts, e.g.,

acid addition salts. For example, pyrido-nitrogen atoms may form salts with strong
acid, while compounds having basic substituents such as amino groups also form

20  salts with weaker acids. Examples of suitable acids for salt formation are hydrochloric,
sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, fumaric, succinic,
éscorbic. maleic, methanesulfonic and other mineral and carboxylic acids well known
to those skilled in the art, The salts are prepared by contacting the free base form

. with a sufficient amount of the desired acid to produce a salt in the conventional

25 manner. The free base forms may be regenerated by treating the salt with a suitable
dilute aqueous base solution such as dilute aqueous NaOH, potassium carbonate,
ammonia and sodium bicarbonate. The free base forms differ from their respective
salt forms somewhat in certain physical properties, such as solubility in polar solvents,
but the acid and base salts are otherwise equivalent to their respective free base

30 forms for purposes of the invention.

All such acid and base salts are intended to be pharmaceutically acceptable

salts within the scope of the invention and all acid and base salis are considered



materials either known in the art or prepared by nethods known in the art. 5
A typical nmethod for preparing the conpounds of forrmula | a wherein Iﬁ i[ﬁ] H
conprises reacting an 8 MAY 2006
8-[bis-(ha met hyl ] - 8- azabi cycl o[ 3. 2. 1] octan-3-one_of fornula 11
with a Iit%‘%ﬁﬁ%{ﬁ%vative of a heteroaryl: Il la The. st BEVP 38 Peri al of
formula Il can be prepared according to"the following 10 reaction schene:
R3 CH3CN + K2C03 1V The conpound of formula Il can be prepared by al kyl ation
of piperidine derivative_lllI Lt h di phenyl - brononet hane derivative IV in
Che' pr escfitvalpntoriae 68 ferme.af o deireBPoniing SomBARISOE RUROSERRERS o 80
Conmpoundsjn@énfigiy.nul as 11l and 1V are known or 15 can be prepared by known
met hods. Conpounds of the present invention and preparative startin

materi al s t her@ompoundsmgfithe inuenbien san baduieparad by kaowprsetheds fiosn stafing ng t he

f ' : i | ferred
Loope ol aferI Gl thGn i B Ao SRR By HEMaUSAHOWIARSRELRA 21 © [ o1 oTr e
(Et 814}5; Lgit haghtyp?%ﬁ?@tbocbtdﬁﬁremmdge co&@oﬂﬁﬂi?ﬁfpmhlatlhim?rdinl B‘oiprl-pryI

e . ri e am n | n net N, 0] . oom
mer ot FarmplsdsT B AR 6-EE- Ralbr AR Rl iy R BBy Ol ) eyt Bl cof
] oct an- 3-fRaula Ty dith @itsiumdtferfative of Blhdkerdgigl: a- chl or oet hyl chl or of or mat e

(15.4g, 108 mml) to-a solution of tropinone (log, 71.84 mmol) in
di chl or oet hane (200 m) drbpwilge OC. Heat tRe r¥pclion to 6 NMAY 2006 WO

03/ 039469 PCT/ US02/ 35539 fLN or 2h. Evapo e Bol vent to produce a
brown residue. Dissolve esj due —Th VEOH m) and heat it to reflux
for 2h. Evaporate the MeCH REtir the solid i ROAc, filter, collect the
solid and wash with ether to give the product (77Q).- Ctude product was used
wi thout further purificatioff. 'H NWVR (CDCI3) 8 4.4f (s, br, 2H), 3.35 5

dd, ‘2H), 2.5 d, , 2.49 (dd, 2H), 2.0 2H) . ) ]
( . " &I'I'ge. starz'till_'l')g matenial (gf formul‘a_D il can be érrgpareﬂ) according to the following

2 Br 3 2 O
M R\ /R CHyCN R E;j’ :
HN + | N~

N KoCOs Q&

N o3 :
A Y, A

The compound of formula !l can be prepared by alkylation of piperidine derivative lil

10  reaction scheme:
0

+
.

with diphenyl-bromomethane derivative IV in the presence of a base such as K,CO,,
in a solvent such as CH,CN, at 80°C. Compounds of formulas Il and |V are known or
15  can be prepared by known methods.
Compounds of the present invention and preparative starting materials thereof
exemplified below should not be construed as limiting the scope of the disclosure.
The following solvents and reagents are referred to herein by the abbreviations
indicated: tetrahydrofuran (THF); ethanol (EtOH); methanol (MeOH); ethyl acetate
20  (EtOAc); lithium diisopropyl amide (LDA); triethylamine (Et;N) and N,N-
dimethylformamide (DMF). Room temperature is abbreviated as RT.

Preparation 1
8-Azabicyclo[3.2.1]octan-3-one, hydrochloride salt

Nr”
HN

25 Add a-chloroethyl chioroformate (15.4g, 108 mmol) to a sclution of tropinone
(10g, 71.84 mmol) in dichloroethane (200 ml) dropwise at 0°C. Heat the reaction to



Preparation 2 Bis(2-chlorophenyl)-brononethane CI Br Stepl: 10 Add NaBH4
(1.5g, 39.82 nmol) to a solution of 2,2'-dichlorobenzophenone (5g, llﬁAQ
nmol) in MeOH (40 mM) at RT and stir for 2h. Quench the reaction wibk YI—@@,
neutral i zeg HCl and renove the MeOH Extract the pesidue wth EtOAc,
wash wth résﬁrbg?ﬂ?;d\lry over MySO4 and copgcentrate to give fﬁ&bgﬁég??gd
conpound (5 g) as white solid, which was used for next step reaction

wi t hout purification. 15 "HNW (CDCI3) 6 7.45 (m 4H), 7.35 (m 4H), 6.60

80 47 ol SRIOLERFYRgrEle BesPYeRL Rrpet apiwRESelc, BlssShEog e diis
at RT oveimMealH gz@aeﬁlqhnﬂ Ih@at R &5 FefluR for 2H) Evaporate thBWEOB drRlstir tisexsdict with

ilter. Renpve the solvent to [%roduce the 20 desired

br o de ( FEERIAR. et crlyet fesepish an wash wilh ciier 1o g (g, prodyc (7 SLSCHE 4ty
7.0 , 1 ! | Sfe?-
et iyl - 8t WeS REBFUHEB T norhBicaidn SHMRTEDCIA 4,48 (550n 2 A %011

from Br epgddit2Hin2.58 (@a62H), 2481 (dan@H), 20dm, PHeparation 2 (53 g, 168 nmol) and
K2CO3 (110 g, 796 mol) in anhydrouE CHB&E 4410 m) to 80C for 80h. Cool
the reaction mxture to RT and fil tefs ate the solvent and purify the
solid by flash col um chr omgigpichRinypHeH)-bidmbinefitdidexane) 8 MAY 2006 WO

03/ 039469 -7 PCT/ US02/ 35539 to obtain the desired conpound. "H NMR (CDCl 3) 8
7.9 (d, 2H), 7.3 (m 4H), 7.2 (m 2K, B #'(s, 1H), 3.35 (s, br, 2H), 2.7
(dd, 2H), 2.3 (m 2H), 2.2 (d, 2H), z T 2H). Exanple 1 )

8-[ Bi s(2-chl orophenyl ) net hyl ]-3-(2-Rygd m u‘ yl)-8-azabicyclo[3.2.1 ]Jocta
n-3-ol 5 OH Step 1: 2-Tributyl stannyl'pyrimdine Prepare this conpound

accor di ngStepi:he procedure described by Sandosham

10 Add NaBH, (1.5g, 39.82 mmol) to a solution of 2,2'-dichlorobenzophenone (5g,
19.9 mmol) in MeOH (40 ml) at RT and stir for 2h. Quench the reaction with H,0,
neutralize with 1N HCI and remove the MeOH. Extract the residue with E{OAc, wash
with brine, dry over MgSO, and concentrate to give the desired compound (5 g) as

white solid, which was used for next step reaction without purification.
15 'H NMR {CDCl,) 6 7.45 (m, 4H), 7.35 (m, 4H), 6.60 (d, 1H), 2.58 (d, 1H, OH).

. Step 2:

Treat the product of Step 1 (20.36g, 80.47 mmol) in CH,CI, with SOBr, (30.11g,

144.85 mmol) at 0°C. and stir it at RT overnight. Quench the reaction with ice and

NaHCO, (aq), extract with CH,ClI,, dry and filter. Remove the solvent to produce the
20  desired bromide (23.6 g). ‘

H NMR (CDCl;) 8 7.6 (d, 2H), 7.4 (d, 2H), 7.13 (m, 4H), 7.0 (s, 1H).

Preparation 3
8-[Bis(2-chlorophenyl)methyl]-8-azabicyclo{3.2.1]Joctan-3-one

cl %O
N

Cl

25 Heat a mixture of the products from Preparation 1 (26 g, 161 mmol) and
Preparation 2 (63 g, 168 mmol} and K,CO, (110 g, 796 mmol) in anhydrous CH;CN
(410 ml) to 80°C for 80h. Cool the reaction mixture to RT and filter. Evaporate the
solvent and purify the solid by flash column chromatography (4%, 7% EtOAc/Hexane)

-



at al, Tetrahedron (1994), 50, 275-284). Prepare fresh LDA from dii sopropyl
amne (25 m, 178 mmol) and n-BuLi (2.5 M 70 m, 175 mmol) in THI%d@E@@
m). Treat the 10 LDA solution with a solution of tributyltin hydri ﬂﬁz
m, 156 E (30 M) dropwise at 0 C and stir fo |t|onal 15
mn afte%odn%(dgst“;ggn of addition. Cool _#he reaction mmt?@H?@% 73 C, add a
solution of 2-chloropyrimdine (159, 131 nmmol) in THE (100 m ) dropw se and
stir the reaction mxture for 3 h at -78 C, then allow the reaction m xture

%& fégeéf’of&eﬁﬁ@emﬁa%é sapdunda NIR (CHoaME 7 GhHe? 3n %aﬂizim?l”aéers
T dosi r DTS R, S35 (5Ybr, DR, 27 (A 248y 23 B 22 200, R0l A O e
7.1 (t, 1H), 1.6 (m 6H), 13(m 6Example1t (m 6H), 0.85 (t, 9H). Step 2:

20 Add n- BuLi sol ution
of the produ %i&ig@ '% rrrg}pEg@gﬁethﬁlia%LHmﬂmﬁkg%tx%éﬁmsliqétgp}gh@ and
maintain the reaction at this tenperatyre@ior 45 mn. To this solution, add
a solution of the product of Prepar tlg[:)jé\[{ g, 16.7 mmol) in THE (30 m)
dropwi se and stir the reaction @ e for itional 3h at -78C. Warmthe
reaction mxture to RT over a peritod @ @5, 1.5 h. Pour the reaction mxture
on saturated aqueous NH4ACl and extragt Iith EtOAc. Conbine the organic
Iayer§ dry and concenttrate. Purify tRe residue by colum chromat ography to
produce t Bteg 11 ReTribatystameyipyrinhidipie white solid. 'H NVR (CDCI3) 8 8.75 (d,
2H), 7.96 (d 1H

35 (5 1 L, Pdare iiopSmioting scdirfing 36 ths pigheciuie) dessiibed Fﬁéa%ﬁgﬁghas’ 24 (m
2H), 1.68gf 3*?‘%9&?%92&& fi‘@@@ét?@@@are@reewmaimgr@gﬁ

8-[Bi s(2- chloroph é t hyl - 2- md in cclo[321
] oct an- 3- &5u-|1\7@mmpl)@|ﬂg i (2; MEDHtllyﬂ'l@ﬂWlelntW S yipytreat thene 5

Usi ng gt he BOGttbnSwitl S SbIBEH of BitaéiHiPhydrie (P45 Pil158 fimbiPfy THE SR t1 0
dropwise at 0° C and stir for an additional 15 min after completion of addition. Cool
the reaction mixture to —78° C, add a solution of 2-chloropyrimidine (15g, 131 mmol)
in THF (100 ml) dropwise and stir the reaction mixture for 3 h at —78° C, then allow
the reaction mixture to warm to 0°C over a period of 30 min, Pour the reaction

15  mixture on saturated aqueous NH,C| and extract with EtOAc. Combine the organic
layers, dry and concentrate. Purify the residue by column chromatography to produce
the desired compound as a light yellow oil. 'TH NMR (CDCl,) § 8.65 (d, 2H), 7.1 (t, 1H),
1.8 (m, 6H), 1.3 (m, 6H), 1.1 (m, 6H), 0.85 (t, 9H).

Step 2:

20 Add n-BuLi (2.5 M in hexane, 16.5 ml, 41.2 mmol) dropwise to the solution of
the product of Step 1 (15 g, 40.6 mmol} in THF (80 ml) at —78° C and maintain the
reaction at this temperature for 45 min. To this solution, add a solution of the product
of Preparation 3 (6 g, 16.7 mmol) in THF (30 ml) dropwise and stir the reaction
mixture for additional 3h at —78°C. Warm the reaction mixture to RT over a period of

25. 1.5 h. Pour the reaction mixture on saturated aqueous NH,Cl and extract with EtOAc.
Combine the organic layers, dry and concentrate. Purify the residue by column
chromatography to produce the title compound as light white solid, '"H NMR {CDCl,) 3 .
8.75 (d, 2H), 7.96 (d, 2H), 7.30 (m, 4H}, 7.20 (t, 1H), 7.15 (m, 2H), 5.59 (s, 1H), 4.86
(s, 1H, OH), 3.20 (m, br, 2H), 2.60 (dd, 2H), 2.40 (dd, 2H), 2.24 (m, 2H), 1.68 (d. 2H).



hydride (23.8 g, 81.78 mml) and 2-chloro-5-ethyl pyrimdine (10 g, 70 mol))
to obtain the desired conmpound (6 g). 1H NMR (CDCI3) 3 8.55 (s, 25) Zzpﬁo
(g, 2H), 1.55 (m 6H), 1.35 (m 6H), 1.25 (t, 3H), 1.15 (t, 6H), %

9H). Step n-BuLi (2.5M 6.5 m, 16.33 mol) dropw o the

sol ution O?v #eb product of Step 1 (5. 9_.89, 14.85 mmol ) Inp%@goﬁbﬁ”mc and
mai ntain the reaction at -78C for 30 mnutes. To this, add the product from
Preparation 3 (5.34 g, 14.85 mmol). Slowy warmthe reaction mxture to RT
and stir at RT overnight. Pour the rgfctipgm'xture i nto saturated aqueous
NHAClI and extract with Et QAc. Conbin ganic layers, 15 dry and

concentr at e-{B@(u-cﬁmrddmnwmemw Dy5-ethyL2Ipyfiml )—8-@1'2@5&)2?0123[8 @ﬁgsézegﬁs-?tﬁs

title conpound as white solid. 1H NWR ( I3) 8. 6(s
7.25 (m 4H, 7.15 (m 2H), 5.6(@ 85(s 1H, O—I) 3.2 (s, br, 2H),
2.65 (g, 2H), 2.60 (d, 2H), 2.46{(mN 25 (m 2H), 1.65 (d, 2H), 1.30

(t, 3H), Exanple 3 20 8-[Bis(2-<hl Gl ] - 3-[ 4- (1- pi perazi nyl)
-2-pyrimdinyl]-8- azabicyclof 3. @tan-S-oI Il HC )-] NN,) Step 1:
4-Chl oro-2- tributyl stannyl pyrim d ¢ Using the procedure described in
Exanple 1, Step 1, use trlbutyltln 25 hydride (10.8g, 37.2 mmol) and
2, 4-di chl Stepir§ E#wlr%tr(wtﬁgtanewpmm to obtain the desired conpound

(0368 1o ahe Py @Em@%é"oé"‘*s\%”‘og‘%s%%%usom 35599

-9 Step 2hydride (23.8 g, 81.78 mmol) and 2-chloro-5-ethylpyrimidine (10 g, 70 mmuol)) to

(3. 2. 1] oc OBt H et Fomhounp 16 5l FINGRICOGH  flskuf) 2t s G obl
sol ution gf, ghpﬂgg)ﬁ,gcgm f1r2:5qtsglqp1l1f(ﬁ 6H)00.855¢,dHyol ) in THE (30 m ) at

-78C and maintain t reaction at I's tenperature for 30 mn. To this,
add the pSt@ét from Preparation 3 (4.0 g, 11.1 mol). Slowy warmthe

reactygon m xtu ' | : r xture
o Bt urat e 20 BT B4 ni°te 33 el cpline {3 Solon 6T RBuER T
| ayers, dojStepdl (o8, etd. 85 renolPin THY at FR8°Camidduainiain tloé eactiohmbB°Gdoaphy to
30 minutes. To this, add the product from Preparation 3 (5.34 g, 14.85 mmol). Slowly
warm the reaction mixture to RT and stir at RT overnight. Pour the reaction mixture

.into saturated aqueous NH,C! and extract with EtOAc. Combine the organic layers,
15 dry and concentrate. Purify the residue by column chromatography to produce the
title compound as white solid. 'H NMR (CDCl,) 8 8.6(s, 2H), 8.0 (d, ‘2H). 7.25 (m, 4H),
7.15 (m, 2H), 5.6 (s, 1H), 4.85 (s, 1H, OH), 3.2 (s, br, 2H), 2.65 (g, 2H), 2.60 (d, 2H),
- 2.40 (m, 2H), 2.25 (m, 2H), 1.65 (d, 2H), 1.30 (i, 3H),
Example 3
20 . 8-[Bis(2-chlorophenyl)methyl}-3-[4-(1-piperazinyl) -2-pyrimidinyf]-8-
azabicyclo[3.2.1]octan-3-ol

Step 1: 4-Chloro-2- tributylstannylpyrimidine
Using the procedure described in Example 1, Step 1, use LDA, tributyltin
25  hydride (10.8g, 37.2 mmol) and 2,4-dichloropyrimidine (5.2g, 34.9 mmol)) to obtain
the desired compound (6.3 g). 'H NMR (CDCl,) 5 8.52 (d, 1H), 7.18 (d, 1H), 1.58 (m,
6H), 1.30 (q, 6H), 1.18 (t, 6H), 0.86 (t, OH).



produce the title conmpound as |ight brown foam 'H NWR (CDCl 3) 8 8.61(d, 1

. 7.93 10 (d, 2H), 7.25 5H), 7.12 o2H), 5.65 1
E? oH) | 3.18((3 E? 2H) | (2]58H%dd 2H)(m2 BED(m 2H)(82 13H%m 2a§'M£Y37"Bé

(d, br, 2 Add pi perazine (20 ng, 0.23 mmol) t n of the
product of tepgggw(BZS - ng, 0.05 mmol) bn EtOH (4 m) at O@IE%? },5'3?

reaction mxture at 80C overn| ght. 15 EXtract and purify to produce the
title conpound (20 nmg). "H NWR (CDCI3) 8 8.24 (d, 1 H), 7.93 (d, 2H), 7.26

.y it.)'): St dmiglendiopRohipmetibi-aty isrd- syt Fataioia” 513 2. 17
(m 2H, 3l2ﬁfoc€éi1—3lb1 2H). Exanple 4 20

8- [ Bi s(2- Ch h thyl]-3-(2-pyridjnyl bi cycl o 3. 2. 1] oct an- 3-
OH Add n- BuLi A9 5 AL R 268 imaibiorien o Becpliiss @ 31epiegoet | on of

2- b 1 h:
To this. " i0hSR8 @Y, o pHRYTIF (0 gl g Z8:CahdfhanGiir e aBior of o 1
dropwiSse thisliemtperatune for3® mireato this) adidsthe peoduct fram Rrdgiarationd (40 §, tl.at - 78C.
Warm t he [eag tur toO Q our, t action

mi xt ure |m'B°£a§|8Wg‘1féaHﬂ u%fﬁ?sc i u%%ﬁfpaggfaéﬁ?ﬁ“%{'um ?’e@b’ e"helthe
organi ¢ | peRiien nibkturetintb Sat0eal aalieousNHEharidnxtrace fitd FRORY. CYnbiNe th
chrorratography to produce the title co ound as a pale yellow soli d (400

ng) . ' H Nerganiayers, gryandheqneentrage. réxgt*\eores@m bmoranotchromtogrﬁpez 194, 8
2

1y 00 B PR oBrBLRE ot o byt A NVRIBOCT s¥ 137 A0 A8,

g f’é,?(jg (B PHY)7.25. (mlls(-w .22{th) 2H),. @5 %s;uH)m 333;31?+:1 ﬁqagaoga%bg 2C|-||)O[3 L

] obt an- 3- g@a&:ﬁéﬁﬂ% %TFW%LZS"%(AGE%)Bﬁ@PL (% g'yzb& nyhexane 1. 5ym 3.8

mrol ) dr o @ to a solution of 2-brono-6- rrethoxypyrldl ne (700 ng, 3.7
nmmol) in TH at -78C and _stir for asolutlon of
Preparation 3 Mbglnegazme 20w 0.23mmpg: tg 8 Sﬁlgtlon of the product of Step 2 (25

mg, 0.05 mmol) in EtOH (4 ml) at RT. Stir the reaction mixture at 80°C overnight.
15 ~ Extract and purify to produce the titie compound (20 mg). 'H NMR (CDCl;) 5 8.24 (d,
1H), 7.93 (d, 2H), 7.26 (d, 2H), 7.22 {t, 2H), 7.10 (t, 2H), 6.33 (d, 1H), 5.64 (s, 1H),"
3.67 (s, br, 4H), 3.15 (s, br, 2H), 2.95 (m, 4H), 2.59 (dd, 2H), 2.34 (m, 2H), 2.17 (m,
2H), 1.57 (d, br, 2H).
Example 4
20 8-[Bis(2-Chloraphenyl)methyl]-3-(2-pyridinyl)-8-azabicyclo[3.2. 1]octan-3-o0l

OH
Cl N
N

Cl

Add n-Buli (2.5 M in hexane, 1.5 mi, 3.8 mmol) dropwise to a solution of 2-
| bromopyridine (0.50 g, 3.10 mmbi) in THF (1 mi) at -78°C and stir for 1 h. To this,
add a solution of Preparation 3 (0.5 g, 1.4 mmol) in THF (1.5 ml) dropwise and stir the
25°  reaction mixture for an additional 3.5 h at -78°C. Warm the reaction mixture to 0°C
over a period of 1 h, pour the reaction mixture into saturated agueous NH,Cl and
extract with EtOAc. Combine the organic layers, dry and concentrate. Purify the
residue by column chromatography to produce the title compound as a pale yellow
solid (400 mg). *H NMR (CDCl,) § 8.49 (d, 1H), 7.92 (d, 2H), 7.76 (t, 1H), 7.61 (d,



dropwi se and stir the reaction mxture for additional 1 h at -78C. Wam the
reaction 10 m xture to OC over a period of 2.5 h. Pour the reaction ?-(.t@ e
into saturated aqueous NH4Cl and extract with Et OAc. Conbi ne the o@%

| ayers, dr ncentrate. Purify the residue by colu graphy to
pr oduce th? tlﬂf'eg&corrpound (0.5 9). ).v0H NWR (CDC 3) 5”@3@@@?@&5@ , 7.65

(t, 1 H, 7.31 (d, 2H) 7.26 (t, 2H), 7.13 (m 3H), 6.63 (d, 1 H, 5.64 (s,
1 H, 5.15 (s, 1 H, , 3.96 (s, 3H), 3.17 (s, 15 br, 2H), 2.33 (m 4H),

2.21 (m 7

o 1 81 o( 2- g iy ﬂvmé i S T IRRS 3, A 18 6 B2 5.2 1

bnd DUE (1 20 a1 ‘v‘ﬁ P RGh (30" mg g 7er it o %oc tor 30 mn.  Add OHBI

and warmthe reaction mxture up to gﬂ‘a—%@ér stirring overnight, quench the

reaction rg. tg.%ur Ih}!arb?ﬂmmetﬁ?ﬁ.eqelrn&hé{}( ﬁpg\%lngp@@&éq] ;ﬂ%.g.g ctdh8-gind

concentrate e Tesultant resid aphy to

obtain the title conpound (0. 25, g):l % 13) 58.77 (d, 2H), 7.83 (d,
2H), 7.27 (d, 2H), 7.18 (m 3H), .54 (s, 1H), 3.15 25 (s,
br, 2H), 2.99 (s, 3H), 2.38 (dd, (m 6H. 8 MAY 2006 WO

03/ 039469 -11 PCT/ US02/ 35539 Exanpl Cl 8-[ Bi s(2-chl orophenyl ) nethyl]-3-(1
H pyr -5-yl)-8-azabi cycl o[ 3. 2. | tan- 3-ol Add fornmal dehyde (37% w, 1.5
m, 5 mml)) to pyrazole (0.68 g, 10 nmmol) in 5 water (4 m)- at RT; stir

at RT over ni ghAdd B8uld{2.5Mtih hexaa, 1,5 ah,\3.8 mbdyomsle twaselatiomot to give

Loy A oy A5 Pt 3R T o T b @

-78C, stinsy T faaa a4§)o|m|csh oﬁPn@gﬁ@ﬁan{Gﬂ@% e nﬁrhbgrm e (9n§1P| utl on of

the . product from Pr gparation 3 m )" dropw se
and stl r ﬁmMs» andstin tha rﬁa&ttqnmlmtse fta'(midutlcxmﬂhﬁ hzath7&‘tC mnthamaqﬂ@e

react ture RTands e t. Pour t reactiqQn m xture into
sat ur ed"ﬁ HE otﬁsdbﬁl—ﬂ‘@r ek frzag}/' \!\Dnnof"ﬁ{hee'feﬁ aﬁﬂf%'@ Q?Fguﬁﬁini c layers,
dry, filtegguéssd )NI9TIGHd Sittact RRAIEIDAEN Confsihaite @nganm@ga@adw\eﬁdt hin |ayer
chromat ography and HPLC to produce the title conpound . "H NMR

(CDCl 3) Scencentrate. jiurifpthe reﬁldrus l{ycﬁollmy chrpnlaiogranby(f%pmtwe ﬂ7e titte (t, 2H),
compound (0.5 g). ). 'H NMR (CDCl;) 8 7.90 (d, 2H), 7.65 (t, 1H), 7.31 (d, 2H), 7.26
(t, 2H), 7.13 (m, 3H), 6.63 (d, 1H), 5.64 (s, 1H), 5.15 (s, 1H, OH), 3.96 (s, 3H), 3.17 (s,
15 br, 2H), 2.33 {m, 4H), 2.21 (m, 2H), 1.74 (d, br, 2H).
Example 6
8-[Bis(2-chlorophenyl)methyl]-3-methoxy-3-(2-pyrimidinyl)-8-azabcyclof3.2.1]octane

OMe
& Eﬂl\r”
- N
W
cl

Treat the product of Example 1 (300 mg, 0.68 mmol) in THF (3ml) and DMF (1
20  mil)with NaH {30 mg, 0.75 mmol) at 0°C for 30 min. Add CH,l and warm the reaction
mixture up to RT. After stirring overnight, quench the reaction mixture with H,0O,
extract with EtOAc, wash with brine, dry and concentrate, Purify the resultant residue
by column chromatography to obtain the titte compound (0.25, g). 'H NMR (CDCl)
58.77 {d, 2H), 7.83 (d, 2H), 7.27 (d, 2H), 7.18 {m, 3H), 7.10 (i, 2H), 5.54 (s, 1H), 3.15
25 (s, br, 2H), 2.99 (s, 3H), 2.38 (dd, 2H), 2.12 (m, 6H).



15 6.2 (s, br, 1H), 5.9 (s, 1H), 3.2 (s, br, 2H), 2.55 (d, 2H), 2.41 (dd,
2H, 2.3 (m 2H), 1.95 (d, 2H) Exanpl e 8
8- [ Bi s(2-chl orophenyl ) met hyl ] - 3- ( 1- et hyl - pyrazol - 5-yl ) - 8- azabi cycl @[Wzm%

] oct an- 3- oy ¥ddsdsehd 10 NCH3 N 20 Add NaH (9. 84ng, 0.246 nmo ol ution of
Exanple 8 (70 ng, 0.164 mol) in THE a44.0C and stir for g%,whg%%s% dd CH31

(34.89 ng, 0.246 mml), warmto RT and stir overnight. Quench the reaction
wi th saturated aqueous NH4ClI, extract wth EtOAc, dry (Na2SO™4), filter and
concentrate. Purify the residue by t# ve thin layer chromatography to
produce the title conpound (51 ny). CDCI3) S 25 7.85 (d, 2H), 7.3

(m 6H), 7. 15B[His(2-ctidrophetyl)rsthyll-3H) H-mréizd5-yIL8HzabityBio[d.2.1]cttn-3dl 15 (s,
br, 2H, 2.6 (s, | H, 2.2-2.4 (m 6H), 1.85 (d, 2H. 8 MAY 2006 WO

03/039469 -12 PCTI US02/ 35539 Exanpl 319 H
8- [ Bi s(2-chl orophenyl ) net hyl ] - 3-( t 1 JHw ndol - 2-yl ) -8-azabicyclo[3.2.1
]octan-3-o0l OH CH, Add n-BuLi (1. In hexant, 0.32 m, 0.51 mmol) dropw se
to a solution of 5 1-nethylindole ( , 0.51 mmol) in THE (2 m) at -20C,

vvar(rjnt'o ]ICQT stir for 3.5 h and cool -78C. To this, add a solution of the
Peact on m xt JhGH fagmeldatiide 1% it 5 30 Mgy to pyrazele 40 Bt 1 MEGHA i nt o

sat ur af edyag 204 AHRE! st rerdvafgnt et Q&ﬁ CHERIDIRP(N 8O, pasgni ¢ | ayers,

dry and concentrate. Purify the resi due by g)arzat%

chr omat ogfAeptrate torgive d hyidrexymethydpyraagieu Md( skl preperad\rd &)@Bmmem 80
E . br ﬂ)ll'l-@fg t:{sg ’sogd'%) o% %%c%o%ét@p%o[ zﬁ_&é ?I}é S ?‘ﬂmra?_l‘?mslglglé%(nﬂnﬁ 3 20
8- [ Bi s( 2- 18P0y siirtat RR09CTRIr A mmBa(IdGthbyYS"D HF6 thisleadd a Solution of the
8-azabi CyCl d[lct f%on% F]rggar%rtlloﬁb (236 mg, 0.65 mmol) in THF (3 ml) dropwise and stir the
10  reaction mixture for additional 2 h at -78°C. Warm the reaction mixture to RT and stir
overnight. Pour the reaction mixture into saturated aqueous NH,Cl and extract With
ether. Combine the organic layers, dry, filter and concentrate. Purify the residue by
preparative thin layer chromatography and HPLC to produce the title compound (25
mg). 'H NMR (CDCl,) 8 8.2 (s, br, 2H), 8.05 (d, 2H), 7.25-7.40 (m, 6H), 7.20 {t, 2H),
15  8.2(s, br, 1H), 5.9 (s, 1H), 3.2 (s, br, 2H), 2.55 (d, 2H), 2.41 (dd, 2H), 2.3 (m, 2H),
" 1.95(d, 2H).
Example 8
8-[Bis(2-chlorophenyi)methyl]-3-(1-methyi-pyrazol-5-yl)-8-azabicyclo[3.2.1]octan-3-ol

OH
ol N,c1-|3
N N

Cl

20 Add NaH (9.84mg, 0.246 mmol) to a solution of Example 8 (70 mg, 0.164
mmol) in THF at 0°C and stir for 30 min. Add CH,l (34.89 mg, 0.246 mmol), warm to
RT and stir overnight. Quenéh the reaction with saturated aqueous NH,CI, extract
with EtOAc, dry (Na,SO,), filter and concentrate. Purify the residue by preparative
thin layer chromatography to produce the title compound (51 mg). 'H NMR (CDCl;) &

25 7.85(d, 2H), 7.3 (m, 6H), 7.15 (t, 2H}, 6.21 (s, 1H), 5.6 (s, 1H), 3.85 (s, 3H), 3.15 (s,
br, 2H), 2.6 (s, 1H), 2.2-2.4 (m, 6H), 1.85 (d, 2H).



H 9H3 G Add n-BuLi (2.5 Min hexane, 0.60 m, 1.50 nmmol) dropwise to a
solution of 1-nethylimdazole (0.15 g, 1.88 mml) in THE (2 m) at -78C and
stir for 1.5 h. To this, add a solution of the product from Preparati on 3
(0.20 g, 0.55 nmmol) in THE (2 20 m) dropwise and stir the reactiof Mg e
for additi QRpdsidedgeat -78C. Warmthe reaction mxture toP@'FfB%o%{'}ts?w
tenperature for overnight, pour the reagbion mxture into “saturated aqueous
NHAClI and extract with Et OAc. Conbine the organic |ayers, dry and
concentrate. Purify the residue by colum chromatography to produce the tide
conpound as pale yellow solid (80 ny amgl (Ccba13) 8 7.79 (d, 2H), 7.27
(d, 2H), 25 7.18 (t, 2H), 7.10 (t, 2H5, G©. (d, 2H), 5.48 (s, 1 H, 3.74
(s, 3H), 3B-[Bs(RivhicropBéHylintoti]-3(thmethiyl-1H-indbl-@nyl)-8Halzabity3a4[3(2 1]o2tdn-3-8! MAY
2006 WD 03/039469 -13 PCT/ US02/ 35539 Exanple 11 :

8- [ Bi s(2-chl orophenyl) met hyl | - 3- (3- pyr Ryadi n $Ha- 8- azabi cycl o[ 3. 2. |
Joctan-3-ol OHC N & N, Add n- By S A-hexane, 4.8 nl, 12.0 nmmol)
dropwi se to a solution of 5 2,2, §_6/Tfetrane iperidi ne (1.67 g, 11.9
mml) in THE (40 m) at -78C and stigf 8[r 0.5 h. Warmthe reaction m xture
to OC for 0.5 h. Cool the reaction ure to -78C, add a solution of

| dazi . ) . | d : d . h )
S 1o, Rt kol Fal by B iR oo
Prepargt i Qlndthiindbid (67 i, BTER! i IRHFIF & i)t BERMRANABR S st fdr¥es heact | on

m xture 10 tor addition -'78 m'the reaction m Xxture to anbi ent
t enper at uaadfcool toc78rQI JbtthisPadd a isbkitior af theoprodiuet from Freparatan Gr(82 exy,aqueous

NHACI d Wi t Coqbi h ' d
Concent r a5 PNt (4 B0 B Y BarteiheHAGHTRL AR A 06 T BATOYT he
title COW%cﬁ&Q%imgedinidfs%ﬁﬁté? : 'e?%us I%H_{"Gﬂé??ld(z%ﬂlzatcﬂwgﬂl_éEt@?? gdiﬂblﬁl?) '

7.81 (dd, 1 H), 7.53 (dd, 7. . 2H, 7. , 15 7 ,
5.62 (s, theprganiciayens; dry and gencentrate. Purifydhe segidue by greparative) thimlayer (m

2H) . 10t 8@nidhhatobPaphPt8 PRAdichdhe title compound (5 mg). 'H NMR (CDCl,) & 7.80 (d,
2H), 7.60 (d, 1H), 7.05-7.35 (m, OH), 6.45 (s, 1H), 5.55 (s, 1H), 3.20 (s, br, 2H), 2.55
(dd, 2H), 2.15 (br, 5, 4H), 2.1 (d, 2H).

H) ,

Example 10 )
8-[Bis(2-chlorophenyl)methyl}-3-(1-methyl-1H-imidazol-2-yl)-
15 8-azabicyclo[3.2.1]octan-3-ol

OH CH3
¢! MN
N
(.

cl

Add n-BuLi (2.5 M in hexane, 0.60 mi, 1.50 mmol) dropwise to a solution of

1-methylimidazole (0.15 g, 1.88 mmol) in THF (2 ml) at -78°C and stirfor 1.5 h. To
this, add a solution of the product from Preparation 3 (0.20 g, 0.55 mmol) in THF (2

20  ml) dropwise and stir the reaction mixture for additional 2 h at -78°C. Warm the
reaction mixture to ambient temperature for overnight, pour the reaction mixture into
saturated aqueous NH,Cl and extract with EtOAc. Combine the organic layers, dry
and concentrate. Purify the residue by column chromatography to produce the title

o compound as pale yellow solid (80 mg). 'H NMR (CDCl,)  7.78 (d, 2H), 7.27 (d, 2H),

25 7.18 (t, 2H), 7.10 (t, 2H), 6.63 (d, 2H), 5.48 (s, 1H), 3.74 (s, 3H), 3.08 (br s, 2H), 2.45

(d, 2H), 2.14 (m, 4H), 1.81 (d, 2H).



8- [ Bi s(2-chl orophenyl ) net hyl ] - 3- (2- pyrazi nyl )-8-azabicyclo[3.2.1 ]oct an 3-ol
20 Add t-BuLi (1.7 Min pentane, 6.0 m, 10.2 nmol) dropwise to a so |on
of iodopyrazine (1.0 g, 4.9 mmol) in diethyl ether (20 m) at -50C Y 2606 r
for 0.5 h I8, add a solution of the product fromP rt|0n3(10
g, 2.8 ml\?_@osf&?ﬁg (4 M) dropw se anq stir the reactiohE % or
additional 1.5 h at -50C. Warmthe reac?'lon m xture to anbi ent tenperature
for overnight. Pour the reaction mxture into 25 saturated agueous NH4Cl and
extract with Et OAc. Conbine the organic |layers, dry and concentrate. Purify
the residue by coI urm chr omat ogr ap h?@%@éﬁuce the title conpound (400
nmg). 'H NWR ( 3ln129 8 MAY
2006 WO 03/039 9 14 P 6?}‘ Z?tgglgjb 3&)34| Eaﬁlﬁy[)-gbﬁzab@ &%Eél—g 1]6’&&123(?! 2H) ,
5.63 (s, 1 H, 4.34 (s, 1 H, 320(ar 237(m 4H), 2.22 (m 2H),
1.76 (d, 2H). Exanmple 13 N Ny

8-[ Bi s(2-chl orophenyl ) net hyl ] - 3- t imdi -8-azabicyclo[3.2. |
]octan-3-0l OH 5 pl >-1-- L Step 1T
8- [ Bi s(2-chl orophenyl ) met hyl ] - 3- (5- bko®Po- 4- pyri m di nyl ) - 8- azabi cycl o-
[3.2.1].octan-3-0l Add precooled (dry ice), freshly prepared LDA (2.77 mol)
in THE (5 nl) Adda-Bubi (@t Mrin hfex&neariioamﬂy‘ra @immolg dfopsdsertn a 2olitiomobl ) and

e D R AR Sba e o7y Bl BB S e

Et OAc, dryy5 hi Migrim SifteaeRERMbdESo 0PETHF 0.5t eCc(xSl‘iﬁé FRA-HBN rﬁif&dr'é"fb -78“0

chronatography to produce the desired conpound
Hy dr ogenataddtanso!pliardoicpyridtzise ¢3.94 g, 22. fupmal in GHECS mt)@mpw{seandmr the and

1)t or TERRoR R ramingt PR 26 T add # SoBlind Bt e Srorbiaet o 3) &
9.15 (s, Prébaraﬁor? B fd}% 218 H)mol?mo(ﬂ-lﬁ (] nﬁj’ﬂra?\xlls%(hr{djs(tnrlh&}ek?)cﬁoﬁﬁlm 4H) ,

7.19 (t, 2H .25 (m 4H),
1. 65 14, i(pq)adq:_t;mab Baj_ﬁlTB"C Warm the reactlon mixture to ambient temperature for

overmnight. Pour the reaction mixture into saturated aqueous NH,Cl and extract with

EtOAc. Combine the organic layers, dry and concentrate. Purify the residue by
column chromatography to produce the title compound (300 mg). 'H NMR (CDCl,)
59.10 (dd., 1H), 7.87 (d, 2H), 7.81 (dd, 1H}, 7.53 (dd, 1H), 7.29 (d, 2H), 7.26 (t, 2H),
15 7.14(t, 2H), 5.62 (s, 1H), 4.71 (br s, 1H), 3.20 (br s, 2H), 2.38 (m, 4H), 2.23 (m, 2H),
1.80 (d, 2H). '
Example 12
8-[Bis(2-chlorophenyl)methyl]-3-(2-pyrazinyl)-8-azabicyclof3.2.1]Joctan-3-ol

20 Add t-BuLi (1.7 M in pentane, 6.0 ml, 10.2 mmol) dropwise to a solution of
iodopyrazine (1.0 g, 4.9 mmol) in diethyl ether (20 ml) at -50°C and stir for 0.5 h. To
this, add a solution of the product from Preparation 3 (1.0 g, 2.8 mmol) in THF (4 ml)
dropwise and stir the reaction mixture for additional 1.5 h at -50°C. Warm the
reaction mixture to ambient temperature for overnight. Pour the reaction mixture into

25  saturated aqueous NH,Cl and extract with EtOAc. Combine the organic layers, dry
and concentrate. Purify the residue by column chromatography to produce the titie
compound (400 mg). *H NMR (CDCl,) 5 8.96 (s, 1H), 8.47 (m, 2H), 7.89 (d, 2H), 7.29



20

8-[ Bi s(2-chl orophenyl ) net hyl ] - 3-(5-brono-2-pyridinyl)-8-azabi cycl o 3. 2. 1] oct
an-3-ol 25 Add BuLi (1.6 Min hexane, 1.59 m, 2.54 mol) to

2,5-di bronopyridine (501 rmgy, 2.12 mml) in toluene (13 m) at -78C ahdA&d4lh
for 2 h. Adgobtdssoqwoduct from Preparation 3 (501 ng, 2. 13c9RRb)sskss tol uene
(2 M) at -78C and stir for 3h. Warmta14RT, quench with saturated aqueous
NH4ACI , extract with CH2Cl 2, dry and concentrate. Purify the residue by
preparative thin layer chromatography and HPLC to give the title corrpound.

"H NVR ( Cipgl 7 8
MAY 2006 %@/’0394@92]4%7 L /%QOS%S@%H);% & Qp%’l—ﬁizoébrg %I—Z) %T(Aﬁ 4.85
(s, 1 H, w)zzzetimaj-lm—i?ﬁ(@.%),z.m (m 4H), 1 75 (d, 2H). Exanple 15
1, 1- Di et hyl et hyl
[ 2- [[1T[6-(8-[br s(2-ch or ophenyl ) met BATREHZ4r oxy- 8- azabi cycl o[ 3.2. 1] - 5
oct - |] 2 PY[Big(2:RIbiTRhENY JrasthPIRBo@ ppimidih ANBLkeIcy o[ 321 |-gf 0 NN- O
CH3 J[CH(3 St e“[a)jpl wzj Br o?r% g( h@@r 0X ?r'eyrtshy pi"?. d|I ne Add NaBH4 (1. 46
g, 38. 58 mml) to 6-brono-2-pyridi neﬂca o] él@l dehyde (5.32 g, 28.58 nmol)
in CH3OH at OC and stir at OC for A tywith CH2Cl 2, dry 10 over
Na2SO4and concentrate to give the 'red conpBund. Step 2:

2- Brono- 6- (t - but yl di met hyl si | oxymet hy ) Gridine Add inidazole (3.01 g, 44.19
mmol) g0 a solution of the product f ph Step 1 (5.54 g, 29.46.mmol) and
t-butyldi nethylsilyl chloride g4 97 32.99 mol ) in CHRCZ (60 mM) at RT
and stir &iepi &iBis(Z=chiewphend metﬁuﬂﬁow-bmm-ayranwlmmww@oz he 15
filtrate. [:%321{)% '&'Eﬁ IreS| due by chromat ography to give the desired conmpound.
Step 3. 8 if; Br ophenyl ) met hyl ] - 3-(6-(t-butyl di net hyl'si | oxynet hyl

) 2 pyr i di nyl ) Ad8-précduley drpicd) Ardshiycprepaiedal DARI 77 niiabi) if THE (Bl tdhigxane,

, 11.4 to th d f t 1 | ), THE
(571 ot ooV o Shgho e ol and it o bonibon
(1.841@®, 3 4, 2179 mmbl) il TRF((EMiYdloptiise 4RG st T S¥émight Wuehch the
reaction with ice-H,0, extract with EtOAc, dry, filter and concentrate. Purify the

residue by column chromatography to produce the desired compound (187 mg).
Step 2:
Hydrogenate the product of Step 1 (22 mg) in CH;OH-EtOAc (1:1, 10 mi) and
15  NH,/CH,OH (7N, 1 ml) in the presence of Lindlar catalyst at 1 atm for 2 h, filter and
concentrate to produce the title compound. 'H NMR (CDCl,) § 9.15 (s, 1H), 8.70 (d,
1H), 8.00 (m, 2H), 7.80 (d, 1H), 7.25 (m, 4H), 7.19 (t, 2H), 5.61 (s, 1H), 3.15 (br s,
2H), 2.50 (dd, 2H), 2.25 (m, 4H), 1.65 (d, 2H).
Example 14
20 8-[Bis(2-chlorophenyl)methyl]-3-(5-bromo-2-pyridinyl}-8-azabicyclo[3.2. 1]Joctan-3-ol

OH
Cl N
N
Br

Cl

Add Buli (1.6 M in hexane, 1,59 mi, 2.54 mmol) to 2,5-dibromopyridine (501
mg, 2.12 mmol} in toluene (13 ml) at -78°C and stir for 2 h. Add the product from
Preparation 3 (501 mg, 2.12 mmol) in foluene (2 ml) at -78°C and stir for 3h. Warm to

25  RT, quench with saturated aqueous NH,Cl, extract with CH,Cl,, dry and concentrate.
Purify the residue by preparative thin layer chromatography and HPLC to give the fitle
compound. 'H NMR (CDCl,) & 8.59 (s, 1H), 7.85 (m, 3H), 7.50 (d, 1H), 7.25 (m, 4H),



(-2 h). Quench the reaction mxture wth saturated agueous NH4Cl, extract
with EtQAc, dry and concentrate. Purify the residue by col um 8 MAY 2006
chromat ography to give .the.desired conpound. Step 4:

8-[Bis(2-c yI)rrethyI] 3- (6-hydroxynet hyl ) -2-pyrid - 8- azabi cycl o-
25 [3.2.1] g‘i:(?an gﬁgl Add tetrabutyl anonkjgm fluoride (2.1 SW’@%‘B%@%) to a
solution of the product fromStep 3 (2.34 g, 4.01 mmol) in THE (30 m) at
RT and stir overnight. QJench the reaction m xture with saturated aqueous
NaHCG3, t d fy the
resi due b? ‘[:ﬂ{ g’h@'% br -ﬁﬁﬁg?@@%ﬁ% Z%QOzggsn? gggﬁ"at‘tﬁ oﬁﬁé (d8 MAY
2006 WO 02H)39469 -16 PCT/ USOZ/ 35539 Step 5:

3-[6-(Azi domet hyl ) - 2- pyri di nyl]-8-[ BLs(2-chlorophenyl ) net hyl]-8-

azabi cycl o[ 3. 2. 1] oct an- 3-ol Add di p%ﬁﬁ%@éphoryl azide (272 ng, 0.99 nmol)
and 1, 8- dijagpitheth | [Rf[HfiedBLBEEE cHioRIPRen I RchY-30 IQJx?IBllaiaﬁl did[8.2pfjeduct
from Step 4 (404 We&y[sféfﬁ g ! F).'l R%% 94?9 t'h?] vva?’lmé[o t hen
stir & 50C for pchs-yb*;eo;byrtdmyl;ma,thyl]asmmo]catb@nmlnaghmo]amﬂ}nanbameter eaction with
H20 and saturated aqueous NHACI, exfract with CH2CI 2, dry and concentrate.
Purify the residue by col ummchﬁﬁ}phx LQ,NQ{I,&G dHlae desi red cenpound.
Step 6: N

3-[ 6- (Ami nonet hyl ) - 2- pyri'y y]-cEj-[Bl (2-chl oropt?eﬁ'i'ﬁ)net hyl ] - 8- azabi cycl o-
10 [3.2.1] octan-3-ol Add L| n catal yst (44 ng) to a suspension of the

pr oduct from Step 5 (279 ~+tNn a mxture of EtQAc and CH3CH in the

presence 7 drogenate the m xture at 1 atm for
1.5 h, fi %’1%8 '@E'Btg]@é‘g/"tﬁﬂb#wdt -NHI  CH3OH (3.5 N) and concentrate
to gi ve the deAdd@JéB}-Qr(qu@ 38188 finsg) t6: G-Bﬂﬁnd-ﬁin?hﬁﬁw%%laelﬁ@e 0.117

mmol ) and d||soropylethylamne(222 1.675 |) to a solution of the

product f (&2 S €B.98 nmel infH.OH0 Kﬁmé shrratooq?u@rn‘eh extoachivitheEHi@l dner
argo He add N- Boc-
et hyrleonedlgg%%tlﬁ%ﬁ%@“ﬁg&"é&%@%ﬂ%ﬂ% gdegﬁrd %é/'ﬁ t Quench the reaction
with 20 satepg 2t éeBramme@(lstﬂHd[ﬁtethplsﬂmqmtethyl)ﬂynﬁih@Ac dry over Na2SO4and
concentrate.  a4d imidazole (3.01 g, 44.19 mmol) to a solution of the product from Step 1

(5.54 g, 29.46 mmatl) and t-butyldimethylsilyl chioride (4.97 g, 32.99 mmol) in CH,Cl,

{60 mi) at RT and stir overnight. Filter the reaction mixture and concentrate the

15 filtrate. Purify the residue by chromatography to give the desired compound.
Step 3: 8-[Bis(2-chloi'ophenyl)methyl]-3-(6-(t—butyldimethylsiloxymethyl )-2-pyridinyl)-
8-azabicyclo[3.2.1Joctan-3-ol
Add n-Bul.i (1.6 M in hexane, 7.2 ml, 11.49 mmol) to the product from Step 2
(3.29 g, 10.88 mmol) in THE (5 ml) at -78°C and stir for 1 h. Add the product from
20  Preparation 3 (1.84 g, 5.11 mmol} in THF (14 ml) at -78°C and slowly warm to 0°C
{~2 h). Quench the reaction mixture with saturated aqueous NH,Cl, extract with
EtOAc, dry and concentrate. Purify the residue by column chromatography to give
.the.desired compound.
Step 4: 8-[Bis(2-chlorophenyl)methyi]-3-(6-hydroxymethyl)-2-pyridinyl}-8-azabicyclo-
25 [3.2.1)octan-3-ol
Add tetrabutylamonium fluoride (2.1 g, 8.04 mmol) to a solution of the product
from Step 3 (2.34 g, 4.01 mmol) in THF (30 ml) at RT and stir overnight. Quench the
reaction mixture with saturated aqueous NaHCO,, extract with EtOAc, dry over
Na,SO, and concentrate, Purify the residue by column chromatography to give the
30  desired compound.



Purify the residue by preparative thin |ayer chromatography to give the
title conmpound. 1H NWVR (CDCI3) 8 7.9 (d, 2H), 7.75 (t, 1 : 725265
7.1-7.4 (m 4H), 5.65 (s, 1H), 5.25 (b, s, 1H), 4.45 (d, 2H) MéHﬁﬂ&H),

3.1 4Hyw 45 6 1.65 (d, 2 25 Ex I
N—(Z(EnAm noetﬁ“ﬁ? 3 [[gm[S [E?s(z chl E),ﬁgph(l:)nyl)rret hslrr}) gpﬁif/gﬁtg{gsssg

azabicyclo[3.2.1 ]-oct-3-yl]-2-pyridinyl]methyl]Jurea NH2 Add HCl (1 N in
ether, 1.0 m) to a solution of Exanple 15 (53 ng) in CH2CI2 30 and CH3CH

03/ 039460 SuehS; RlassbinGinit Skl @%?éﬁq%%ﬁ%ﬁ%@? ne title
conpound aazabloy clblsa_ﬂf)]dmtargadﬂa salt. ESI -2N5h554 1 (10? M) 5 gxarrpl e 17
azabi Gycl of 3. 2 A dighdrhintiosphesyi S (32 mrp Saghaw W&@@%iwmi ne Add
ethyl chlgs O@ﬁﬁ&’é@?@%e%éomgq @%@&nﬁmﬂohh% ? AL EHH,\P@EQI gﬁm%gr@sé

pyrldlnecarb ylitc acid 9.28 mmol)
i n t ol aenemmbl) at 050, sﬂr)‘oraZO Rin.awerma ta RTftben stirrat, 50‘°CIfOEH zinc[)mirioéﬁtam e.

Di | t h TH { f LiAl .11 g,
20-28 molSH PRSIGRt SSnnB e el pe o' ShebrtiRfed Bneods N e onc
t he react ivith @HEL,, Ty ahacefcanitmol PurifHABresidied gg@blufﬁrn Ewordatbgraphy foer

through celite, extract with EtQAc, dry over Na and concentrate. Purify
the resi divaihedssiiad comPoRRfogr aphy to produce the desired 15 compound.

Step 2: 2 I ocedur e
of St ep 2 SR e e e RO
19. 481&170@-,2 tlottang-ali net hyl silyl chloride (5.87 g, 38.97 nmol)

Add Lindlar catalyst (44 mg) to a suspension of the product from Step 5 (279

mg) in a mixture of EtOAc and CH,OH in the presence of 7N NH, in CH,OH (1 ml).
Hydrogenate the mixture at 1 atm for 1.5 h, filter through celite, wash with NH,/
CH;OH (3.5 N) and concentrate to give the desired compound.

16 Step 7: '

Add triphosgene (34.8 mg, 0.117 mmol) and diisopropylethylamine (222 mg,

1.875 mmol) to a solution of the product from Step 7 (157 mg, 0.335 mmol) in toluene
(10 ml) at RT under argon. Heat to 120°C and stir for 2.5 h. Cool to'RT, add N-Boc-
ethylenediamine (65 mg, 0.42 mmol) and stir overnight. Quench the reaction with

20  saturated aqueous NH,CI, extract with EtOAc, dry over Na,SO, and concentrate.
Purify the residue by preparative thin layer chromatography to give the title
compound. 'H NMR (CDCI;) § 7.9 (d, 2H), 7.75 (t, 1H), 725 (d, 1H), 7.1-7.4 (m, 4H),
5.65 (s, 1H), 5.25 (b, s, 1H), 4.45 (d, 2H), 3.25 (m, 2H), 3.1 (m, 4H), 2.15-2.45 {m,
6H), 1.65 (d, 2H).

25 ' Example 16

N-(2-(Aminoethyl)-N’-[[6-[8-[Bis(2-chlorophenyl)methyl]-3-hydroxy-8-
azabicyclo[3.2.1]-oct-3-yl]-2-pyridinyllmethylJurea

H
‘ Cl N NiN/\,NHz
N
H H
cl

Add HCI (1N in ether, 1.0 ml} to a solution of Example 15 (53 mg) in CH,Cl,
30  and CH,OH at RT and stir until LC-MS indicated the complete consumption of



and i mdazole (3.31 g, 48.71 mmol) to give the desire conmpound (6.38 g). 20
Step 3. 8-[Bis(2-chlorophenyl)nethyl]-3-(3-(t-butyldinmethyl sil oxynet hyl
)-2-pyridinyl)- 8-azabicyclo[3.2.1]octan-3-ol Follow the procedur@ (ff Fgep 3

of Exanple g the product fromStep 2 (6.38 g, 21.1 mol n- BulLi
(1.6 Min h‘éégﬁ@&ﬁ% 5m, 21.1 mol) aqg t he product erﬁFﬂ’F@’ﬁ}éF% tion 3

(7.60 g, 21.1 nmol) to give the desired product. 25. Step 4:
8- [ Bi s(2-chl orophenyl ) et hyl ] - 3- ( 3- hydr oxymnet hyl ) - 2- py( di nyI ) - 8- azabi cycl o-

3.2.1] octan- 3-ol _Fol | dure of St Ex 15, th
pr oduct _{ rEFATRIE 1530 oeang e oD ge fhe TREDIOAR SR RS NS P ddA Pl

(119, 42. gm)l) to give the desired conpound. 8 MAY 2006 WD 03/ 039469
PCTI US02/ 35 -18 Step 5:

3-[3- (Azi domet hyl ) - 2- pyri di nyl | - 8- j BExgmpletlTor ophenyl ) et hyl ] - 8- azabi cycl o-

[ 3. 2. 1] oct an- 3- ol using the
product from Step djﬁg {ﬁ@fnéﬂ%thgfﬁ@cﬁ:ﬁﬂﬁ-@-ﬁ%ﬁgﬁgﬁ%mwﬁﬁﬁ}yﬁ azide (67.4
ng, 0.845 nmmol) and 1,8 5 di azadmabjeycio[H2.4)detamdat- 7-ene (52.96 ng, 0.32
mmol) to give the desired conmpound as the gpnor product. Step 6: Follow the
procedure of Step 6 of Exanple 15, U@;l n Froduct from St ep 5 (69 ny)
and Lindlar catalyst (7 ng) to progt( e e conpound. 'H NWMR (CDCl 3)
10 8.40 (d, 1 H), 7.95 (d, 2H), 7% ) 1 .05-7.15 (m 7H), 5.60 (s, 1
H, 5.25 (b, s, 1 H, 4.40 (s, 2H), g8\, br, 2H), 2.50 (dd, 2H), 2.3
(m 4H), 1.75 (d, 2H). Exanple 18 8-[®A s(2-chl orophenyl

)met hyl ]-3-] 4- (rrethyl anm. no)-2-p r|d| nyl]-8- azabicyclo-[3.2.1 Joctan-3-ol
OH NHCH3 13fepile?- @mmoﬂrwome%vlpm;%xycar bony! ami no) pyridine Stir a

o "o i RRSRARTSRITR (01 2990 g Nl A BlegS0,, 17,
RT pyndmecarboxyllc acid (5 63 g, 27.89 mmol) and Et;N (2.96 g, 29 28 mmol) in toluene
10 (150 ml) at RT and stir for 1 h., filter.and concentrate. Dissolve the residue in THF
(93 ml), add to a suspension of LiAlH, (1.11 g, 29.28 mmol) in THF (37 mmol)
dropwise at -78°C and stir for 30 min. Quench the reaction with saturated aqueous
NH,C|, stir at RT for 1 h, filter through celite, extract with EtOAc, dry over Na,SO, and
concentrate. Purify the residue by column chromatography to produce the desired

15  compound.
Step 2: 2-Bromo-3-(t-butyldimethylsiloxymethyl)pyridine
Follow the procedure of Step 2 of Example 15, using 2-bromo-3-hydroxy-
methylpyridihe (3.66 g, 19.48 mmol), t-butyldimethylsilyl chloride (5.87 g, 38.97 mmol}
and imidazole (3.31 g, 48.71 mmol) to give the desire compound (6.38 g).
20 Step 3: 8-[Bis(2-chlorophenyl)methyl]-3~(3-(t-butyldimethylsiloxymethyl }-2-pyridinyt)-
8-azabicyclo[3.2.1]octan-3-ol '
Follow the procedure of Step 3 of Example 15, using the product from Step 2
(6.38 g, 21.1 mmol), n-BuLi (1.6 M in hexane, 14.5 ml, 21.1 mmol) and the product
from Preparation 3 (7.60 g, 21.1 mmol) to give the desired product.
25 . Step 4: 8-[Bis(2-chlorophenyl)methyl}-3-(3-hydroxymethyl)-2-pyridinyl)}-8-azabicyclo-
[3.2.1]Joctan-3-0l
Follow the procedure of Step 4 of Example 15, using the product from Step 3
(12.3 g, 21.1 mmol) and tetrabutylamonium fluoride (11g, 42.2 mmol) to give the
desired compound.



overnight. Dilute with CH2ClI 2 (10 ml), wash with saturated aqueous NaHCGQ3,
dry over 20 MgSO4 and concentrate. Purify the residue by colum

chromat ography to give the desired conpound. Step 2: -Dinethyl et fayMAY 2006
[ 2-[8-[bi s(2-chl or ophenyl ) net hyl ] - 3- hydr oxy- 8- azabi cyclo-_3.2.1

]-oct-3-vyl ]("i‘hf-E W68 i nyi ] carbamat e Add E BuLi (1.6 M in- hBGENE02/385395 1y
1.81 nmml) to the product fromStep 1 ~ %’(237 ng, 0.87 mmol) in THE (2.7
m) at -78C and stir for 2 h. Add the product from Preparation 3 (337 ny,

0.94 mml)_,in _THE (1 n) at -78C and _stir for 3 h, rmto RT and stir for
over ni ght .SR&h Wﬁ%tnviﬁw@wB%'Mlqmm%etwllﬁ-a@@mioury and

concent r at[g.2 flokthhg-gihe resi due by col um chromatography to give the desired
product . MAY 2006 WO 03/039469 PCT/ US02/ 35539 -19 Step 3: Add L1AIHA (1 M
in ether, 0.26Fnllowthepragedule ¢fStep Saffxaple 16] Ysing the prsiduci foom Sitep dhe

roduct fr 7 - ' m and stir
gt refl ux@gl?jﬁfbggﬁ%@ﬁ%“%y%%wpﬁﬁﬁe ?ﬁ%ﬁ#ﬁ%ﬁgﬂ‘é’?&) %Edzlﬁﬁf) and
stir ab refihzabidyolo[5,5,00uridecens (52.9¢ mge 832 mmol tolgive (e @edied thinpoamdeous
NaOH (15% 0,1 m‘% ana H20 (0.05 m). Dilute with EtQAc, filter and
concent r ata8 eMIRIRPIOAUCY esi due by col unm  chromat ogr aphy to produce t he
title conmmyped: 'H NVR (CDCI3) 8.10 (d, 1H), 7.95 (d, 2H), 7.05-7.15 (m

6H), 6.75 (s, 1H), 6.39 (d, 2H), 5.70 (s, 1H), 3.20 (s, br. 2H), 2.95 (s,
3E)|), 2.35 (m k qwm@pr(q(wdme,kgfﬁnpp Gﬁf%aa(rwjg iﬁousiwgmawﬁu@tfgﬂ Step 5 (

3-[6-[(2-Agi I | 2Kz Wl " h I\] - 8-
aZ!':ibi E:§/cl @?%H@%Fécl% gﬂ%g@d&?@w[\lﬂngj t°ﬁfb@!°%.‘hﬁ'tﬁ§n%1°hﬁﬁ@?2pﬁwﬂﬂhmsﬂ
8- [ Bi $Q 2- BA®{dy . Ob rfeht 244, 778 (4,61 ) 8:05-245Ymi aHNYS.BO §s, 240525 (b g, 3UHD), 1] -

2.6 i or oy Ahes2 15 B 9. A6GEEA 2.4 tradluagbiad 20 7bc ana stiv

for 2 h. Add the product from Prepagamme18 (9.28 g, 25.75 nmml) in THE (50
m) at -78C and stir for 3 h, warmto i
8-[Bis(2-chlorophenyl)methyl]-3-][4-(methylamino)-2-pyridinyl]-8-

azabicyclo-[3.2.1]octan-3-ol

OH
Cl N
N

<l NHCH3
15

Step 1: 2-Bromo-4-(tert-Butoxycarbonylamino)pyridine
Stir a mixture of 4-amino-2-bromopyridine (1.00g, 5.79 mmol), Et,N (1.75 g,
17.37 mmol) and di-tert-butyl dicarbonate (1.80 g, 8.69 mmol) in CH,CI, (20 ml) at RT
ovemnight. Dilute with CH,Cl, (10 mi), wash with saturated aqueous NaHCO,, dry over
20 MgSO, and concentrate. Purify the residue by column chromatography to give the
desired compound,
Step 2: -Dimethylethyl [2-[8-[bis(2-chlorophenyl)methyl}-3-hydroxy-8-azabicyclo-
3.2.1]-oct-3-yl]-4-pyridinyl]jcarbamate
Add n-Buli (1.8 M in-hexane, 1.12 ml, 1.81 mmol) to the pfoduct from Step i
25 (237 mg, 0.87 mmol) in THF (2.7 ml) at -78°C and stir for 2 h. Add the product from
Preparation 3 (337 mg, 0.94 mmol) in THF (1 ml) at -78°C and stir for 3 h, warm to RT -
and stir for overnight. Quench with saturated aqueous NH,Cl, extract with EtOAc, dry
and concentrate. Purify the residue by column chromatography to give the desired
product.



RT and stir overnight. Quench with saturated aqueous NH4Cl, extract with
Et CAc, dry 20 and concentrate. Purify the residue by columm chromat %g,\glﬂp{ﬂ%
to give the desired product. Step 2: 1,1-Di nethyl ethyl

[2-]6-]8- [W@&ﬁmgjabor ophenyl ) met hyl | - 3hydr oxy- 8- azabi cycl g T%OE’
Joct-3-yl]-2-pyridinyl]amnoethyl]carbaggte Stir a soluti on 0 Fs1e pr oduct
fromStep 1 (64.5 ng, 0.128 mmol ), N-Boc 25 ethyl enedi am ne (123 ny, 0.77
mol ) and pyridine (12 ng, 0.154 nmol) at 110C in a sealed tube for 3.5 h.
Cool to to gd N- Boc- et hyl enediamine (0.3 m) and heat at 140C overni ght.

Cool to ) ench the reaction with H2O, extract with EtOCAc, dry and
concentrate. PAddeyAn-uﬂMeimethm 026 oal) .26 mdmot)ﬂmﬁﬂmanefw 5tral) t aeonJuenebéSI red
pr oduct Add (1 N

) Y 006. WD 03/.03946 | USQ2/ 35539 -
in ether, %'ﬂ? B’@'\d/ﬁFS rerg Stepd éﬁr"b‘ﬁ‘%& gﬂ“’ﬁ?@ﬁh 'PX?P%EQ itatzRT@I'il stiga 0 018
mmol ) I n %ﬁﬁ&eﬁﬁlgﬁﬂ cf:eél t84=a1h ad&d.tihl.*#ﬂ(ﬂolmn'dih@rt bei;m g%n%ﬁstmhi remsé fér“r at
RT for 24h. Add anot her 0. I n et her tir at for 24

h. 5 Cdncér.r@uench ﬂ'@dleaﬁﬁquhwéh I'Tb@ (Qﬁ@ ITII)J QQHGOLU@ NaQE (18%, PiltmB &Eﬂrﬂ_}&lnd as

B 1B o 2- PRl Rl i ROAE Selierd alrkiliafe, Bty the residu by gofumny

aiggi cy;:l ianhﬂnﬂatda@Maﬁ@mriuch tbeﬁﬂbjcﬁapey?ml‘ngMR(aCBCl?)cﬂ .6o Euhgll-b)t 7[9%6;'3(|dFle<ra 1
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5. 55 3.40 ‘(dd, 4H), 3.10 (s 2.05-2.35 (m 6H), 15
2. 75( 2H) '1.55 (d, 2H). The corrpc&ﬁﬂ%p_@f'_fornula | exhibit greater than

50-f ol d sel ectl ' - geceptor
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and S), but the ORL-1 receptor azabinytlo[2®R.4octanad-eli by endogenous opi oi ds,
and endogenous opl oids do not activate ghe C]SL-l
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Step 1: 8-[Bis(2-chlorophenyl)msthyi]-3-(6-bromo-2-pyridinyl)-8-azabicyclo[3.2. 1]-
16 octan-3-ol
Add n-BuLi (1.6 M in hexane, 26.8 mi, 42.92 mmol) to 2,6-dibromopyridine
(12.2 g, 51.5 mmol} in THF (150 mi) at -78°C and stir for 2 h. Add the product from
Preparation 3 (9.28 g, 25.75 mmol) in THF (50 ml) at -78°C and stir for 3 h, warm to
RT and stir overnight. Quench with saturated aqueous NH,CI, extract with EtOAc, dry
20  and concentrate. Purify the residue by column chromatography to give the desired
“product.
Step 2: 1,1-Dimethylethyl [2-[6;[8-[bis(2-chIorophenyl)methyl]-3hydroxy—B-azébicycIo—
[3.2.1]oct-3-yl]-2-pyridinylJaminoethyllcarbamate
Stir a solution of the product from Step 1 (64.5 mg, 0.128 mmol), N-Boc-

25 - ethylenediamine (123 mg, 0.77 mmol) and pyridine (12 mg, 0.154 mmol) at 110°C in
a sealed tube for 3.5 h. Cool to RT, add N-Boc-ethylenediamine (0.3 ml) and heat at
140°C overnight. Cool to RT, quench the reaction with H,O, extract with EtOAc, dry
and concentrate. Purify the residue by column chromatography to give the desired
product.
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receptor. Codeine and ot her opioids used as cough suppressants are known to
activate the nu-opioid receptor, causing side effects such as res%imﬁ'gﬁ@y
depression, constipation, tolerance and physical dependency. ORL-1 pt or

agonists d tivate the nu-opioid receptor, and the expect ed
to result ﬁ\&g"tmga%gri or 25. safety pro_fz'Ple conpared to okﬁiflﬁé@sﬂfﬁe ORL-1

receptor agoni st activity of conpounds of fornula I, and their effect on
cough and respiration can be neasured by the followi ng tests. Nociceptin
bi ndi ng a CHO cel | nenbrane preparation expressing the ORL-1 receptor (2
ng) was 3 bated wth varying concentrations of ['25 I][Tyr14] nociceptin

(3-500 pM in a buf agd HCINAK iR @8erVB236 MIPRP4 eBIutidd oPthE tFrdm Stepat ai ni ng
50 mM HEPES, (pH7. 4 10 mlw I ] §) I pleadc /I th;ovi ne

I\lglCI, _1rr1\/ll\/%%l2, 2.5 mv CaCl 2, 1ng /
serum al b MRAL0TE owmeR wdellerti T fard-h. ndad £Cl {1 NJp gthes<0.38 salhgad &ilf o

ed ; . ' . U bur
o 0 0o RTioP pahe AdddBthard 36 kirkr HEX(h fletnpr FEAFROCRAPE SESAR 2 DUTLT
(220) .55 Reticehtrbtel, tredt ity atitbr aad filtet o divethestitier compowrs] dswhits belitl. oE8k G-/ B

filters resoaked in 1 % pol yet hyl enei m ne using a Brandel |l cell
harvesterMﬁé 1&99'M0Le times with 5 m cold distilled water. Nonspecific

bi nding was determ ned in parallel bgxafiplgidgar assays performed in the
presence of 1 Mnociceptin. Al assaé‘%gl nts were performed in duplicates

of total and non8dBis¢2-thierepheaybgethy! 14B16:\etrghydrer2-ryrimiginyn8de usi ng
hod I k ' h ) ; is i ion, Ki I
met hods we nown in the art d:zg[élcgggggzj{gﬂtﬁg%g_tdlﬁl S invention I val ues

were determned to be in the rang nM w th conpounds having a

Ki value | ess than 10 nM bei ng pref egre H nval ues for several exenplified
conmpounds are shown in the follow t nple #Ki (nM 16.2 27.6 34.0
N
cl

44.0 65.4 Exanple #Ki (nM

10 S

| Add Raney nickel to a solution of Example 1 (160 mg) in ethanol (10 rhl) at RT.
Heat to 80°C and stir for 20 h, filter and concentrate. Purify the residue by column
chromatography to producs the title compound. 'H NMR (CDC!;) 7.85 (d, 2H), 7.25
(m, 4H}), 7.15 (t, 2H), 5.55 (s, 1H), 3.40 (dd, 4H), 3.10 (s, br, 2H), 2.05-2.35 (m, 6H),
15 2.75(q, 2H), 1.55 (d, 2H).

The compounds of formula | exhibit greater than 50-fold selectivity over
classical opioid receptors. The ORI|.-1 receptor shares a high degree of homology
with classical opioid receptors (i.e., 1, ¥ and 3), but the ORL-1 receptor is not

20  activated by endogenous opioids, and endogenous opioids do not activate the ORL.-1
receptor. Codeine and other opioids used as cough suppressants are knownto
activate the mu-opioid receptor, causing side effects such as respiratory depression,
constipation, tolerance and physical dependency. ORL-1 receptor agonists do not
activate the mu-opioid receptfor, and therefore are expected to result in a superior

25 . safety profile compared to opioids.

The ORL-1 receptor agoniét activity of compounds of formula |, and their effect
on cough and respiration can be measured by the following tests.

Nociceptin binding assay
CHO cell membrane preparation expressing the ORL-1 receptor {2 mg) was

30  incubated with varying concentrations of ['* ()[Tyr*Jnociceptin (3-500 pM) in a buffer

-



86.0 117.0 1.22.0 141.3 15 Using the procedures described the European
Journal of Pharmacol ogy, 336 (1997), p. 233-242, the agoni st acti\&ﬁg ff
conmpounds of the invention was determ ned. The agonist activity ( 05
these conpgyy nmeasured to be in the range of 20-20 ugh

St udi es The e??%\g?ﬁg of a nociceptin agogi st are eval uat edﬁlcﬂ}}’]‘soﬁs%ss@
capsai ci n-i nduced cough in the guinea pig according to the nethods of

Bol ser at al. British Journal of Pharnacol ogy (1995) 114, 735-738 (also see

rodel 1 Souintg S0 B RRRS e L 4Ll R BeCRd i Wi, 2 S e el °
ant| 1 uss' b@virelagfum BWSUinGin d 024% hoEhizBirt Ahld MLl ST, dod askdpudR) o

Charl es R ver, Bl oom ngton, 8 were placed 1n a t ranspar ent
e

chanber . vasiedrautin Buffeiad @k/btﬂgdrbclt Habﬂbédnglz@cboamr@mralpm@m for 4

(Puti tan BSRAGR pActrael, SaRlos s helbdiirior 18 3 sl BEARYedok <0, 701 e

pi g weés eRadintabetiad Yigand eotimd tratheanembran‘éheamharbestedfoveo@ﬂls fi Itmre det ect ed

b h 1 hanb d ¥ .
Y i unaprasoaked IS 3% plyhBNeRARERS B paeh S61 Binaster anfovesirdivaLd & a
record of tifiag with"®fl cBfd distiet watét, tm@rﬁsp\éemwuﬁnﬁmawa@hwlméd)mq:alranél k9,

p.o.) or test compound were Men 2 hours before aerosolized capsaicin. The
ant i t ussi gimilar assaysi pariasmegdn thef prasenceae kpM moaiceptina Allassay peistewers a

positive es were perforned on nal e
Hartl ey gﬁgﬁé@%ﬁ 'Bsﬁﬁi%%égé’? %alml%% %ﬁ&rﬁ @é&ﬂg 10 550 g. The animals
wer e flast ed ov@alulitibnduf Khiveemadé asingmiethols welhkndWe igthen@t  pi gs were

pl aced i n a whol e-body, head-out plethysnograph and a rubber collar was

pl aced over the animal's head to provide an airtight seal between the guinea

pig and the PEGtABMPRHIRE thidinvishfivh 1aSalRAWEBUekdminal fJ B8 Mthbdhngs essur e

across a wire
of 0.6 to 30 nM, with compounds having a Ki value less than 10 nM being preferred.

Ki values for several exemplified compounds are shown in the following table:

- Example # Ki (nM) Example # Ki (nM)
1 - 6.2 8 6.0
2 76 . 11 7.0
3 . 40 12 20
4 4.0 14 : 1.3
6 54

15
Using the procedures described the European Journal of Pharmacology, 336
(1997), p. 233-242, the agonist activity of compounds of the invention was
determined. The agonist activity (ECs) of these compounds was measured to be in
the range of 20-200 nM.

20 Cough Studies ,
The effects of a nociceptin agonist are evaluated in capsaicin-induced cough in the
guinea pig according to the methods of Bolser et al. British Journal of Pharmacology
(1995) 114, 735-738 (also see McLeod et al, British Journal of Pharmacology (2001)
132,1175-1178). This model is a widely used method to evaluate the activity of

25  potential antitussive drugs. Overnight fasted male Hartley guinea pigs (350-450 g,
Charles River, Bloomington, MA, USA) were placed in a 12" x 14" transparent
chamber. The animals were exposed to aerosolized capsaicin (300 pM, for 4 min)



mesh screen which. covered a 1-in hole in the wall of the plethysnograph.
The airflow 15 signal was integrated to a signal proportional to volune
using a preanplifier circuit and a pulnonary function conputer (Bux&dAY 2006
El ectroni csyo bRy CT., nodel XA). A head chanber was %W@%ﬁ 4,0 the

pl et hysnograph and air from a conpressegopgas source (21 ance NO was
circul ated through the head chanber for the duration of study. All
respiratory measurenments were nade while the guinea pigs 20 breathed this
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ead chamber was attached to the plethysmograph and air from a compressed gas

source (21%0., balance N2) was circulated through the head chamber for the
duration of study. All respiratory measurements were made‘while the guinea pigs
20  breathed this circulating air.

The volume signal from each animal was fed into a data acquisition/analysis
system (Buxco Electronics, model XA) that calculated tidal volume and respiratory
rate on a breath-by-breath basis. These signals were visually displayed on a monitor.
Tidal volume and respiratory rate were recorded as an average value every minute.

25 The guinea pigs were allowed to equilibrate in the plethysmograph for 30 min.
Baseline measurements were obtained at the end of this 30 min period. The guinea
pigs were thén removed from the plethysmograph and oralty dosed with test
compound (10 mg/kg, p.o.), baclofen (3 mg/kg, p.o.) or a methylcellulose vehicle
placebo (2 ml/kg, p.o.). Immediately after dosing, the guinea pigs were placed into

30  the piethysmograph, the head chamber and circuiating air were reconnected and
respiratory variables (tidal volume {V7), respiratory rate (f) and minute volume (MV =
V7 X f)) were measured at 30, 60, 90 and 120 min post treatment. This study was
performed under ACUC protocol #960103.



of this invention conprises one conpound of formula | and 1-3 additional
agents, preferably 1-2 additional agents, and nore preferably 1 ad&jm mbal
agent. Non limtative exanples of antihistam nes include: astenizole

azat adi ne, wpgRhagd | ne, acrivastine, bronpheniram ne, cerpirizlng

chi orpheni ram ne, clemastine, 15 cycligine, carebastine, cyprohep? adi ne,
car bi noxam ne, descarboet hoxyl or at adi ne :zal so known as SCH 34117),

doxyl am ne, di nethi ndene, ebastine, epinastine, efletirizine, fexofenadine,

m anserin - nobGPaL it ohpRhadk, B ronBleli A adfinistshda 6 Msghodihl ne” "
pr oret hazthieinveatidrs peeferably omé.pel ennami ne, tenel astine, trimeprazine and 20
nlude: O i OEO%ahLH‘@st SR TR AT EIEe SEE ARG S Wil am ne.
m fetidi nﬁargﬁppr%eerngl negm@f N o @narﬁ'ﬁﬁrs%ﬂégﬁéd fé evgﬁﬁ@% ueQIr 2016,

UCL- 1199 cl oza her conpoun s can read
det er @i neoaenbmrzegturmecamoz@meé@gpmstobfprmuwmawebaedmunnsmemaiong wntlre gui nea

DSy boPHE B R afanftel 30801 ELOHING AR alit) BP Bsuin YR Pl Ol ot
assay ut | beleetedf@im bnmlstammr SHipoxpgehdss inlibitars) Ibaldoihan&‘ml‘hblﬁirs aHs

"ldentification of Two-H3-H stam ne Receptor Subtypes, Mol ecul ar
Phar macol Bipitots B-adrgnergicfesepton agonists, sauthinesterivativess omadrenak@er i ene

N b €O redeBith USSR APES) sBhiSORDEHAN SRS, LRldcRirkite NEGSNIARR: [ ot ar ds

or otherwse'Irntérac ion or actiVi he es. Non-

| m 118t | VK X#shykiin riceptor katagoalsts,iandi GABAE 29 omeisud%refarab | aigsRbination -
[R(E)]- 1[‘%%[3 [2-(7 8 MAY 2006 V\003/039469 24 PCTI US02/ 35539
chl or o- 2- @fithisdnyention.cempsises pne compound of formula | and 1-3 additional agents,

R e i Tt I
717, 1 (((R) -Nan [imitathserexdiniples nbadtinjstaminesl include: astemizole, azatadine,
e S e S B P poraers
97/ 28897 qrdﬁzMeS:aeréﬂmte SyptohRest aéme carbmoxamlne descarboethoxyloratadine
1-(((L(R;3(3-( hloroth|
pyri di n- 50 '5"(%} a8 %Qg'b ﬁbﬁén‘}q’ﬁy agn 2* '@%’9’8?‘%@1 epagting,aRIASINEpheny! )
e N AR E  br gs  s
Htetraz ommwhemmtazmazannoberastme meclizine, norastemlzo1e picumast,
pyrilamine, promethazine, terfenadine, tripelennamine, temelastine, trimeprazine and
20  ftriprolidine.
| Non-limitative examples of histamine H3 receptor antagonists include:
thioperamide, impromidine, burimamide, clobenpropit, impentamine, mifetidine, S-
sopromidine, R-sopromidine, SKF-91486, GR-175737, GT-2016, UCL-1199 and
clozapine. Other compounds can readily be evaluated to determine activity at Ha
25  receptors by known methods, including the guinea pig brain membrane assay and
the guinea pig neuronal ileum contraction assay, both of which are described in u.s.
Patent 5,352,707. Another useful assay utilizes rat brain membranes and is
described by West et al., "ldentification of Two-Hs-Histamine Receptor Subtypes,”
Molecular Pharmacology, Vol. 38, pages 610-613 (1990).
30 The term "leukotriene inhibitor” includes any agent or compound that inhibits,
restrains, retards or otherwise interacts with the action or activity- of leukotrienes. Non-
limitative examples of leukotriene inhibitors include montelukast [R-(E)]-1[[[1-[3-[2-(7-



yl]-p-(4-phenyl but oxy) benzam de) described in WD 97/28797 and EP 173, 516;
10 zafirlukast, (cyclopentyl-3-[2-methéxy-4-[(o-tolylsulfonyl)

car banoyl ] benzyl ]-1-met hyl - i ndol e-5-carbamate) described in WO 97/ 2ﬁ197 and
EP 199, 543; and [2-[[2(4-tert- butyl-2-thiazolyl)-5-benzofuranyl ] Y 2006

oxymet hyl | pheeydsdasetic acid, described in U S Patent 5 nd
Japanese patent JP08325265 A. The term_a-1i poxygenase mﬂgﬁfg?é%;ssgr "5

inhibitor” includes any agent or 15 conmpound that inhibits, restrains,
retards or otherwi se interacts with the enzymatic action of 5-Iipoxygenase.
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receptor antagoni sts Include CP- 4 and SR 48968. Non-linitatve exanpl e

of GABAB Zgbikast (m&,qn@ayl@»a@rmetmxwd(%tohéwlfﬁapslr) @ﬁmar@%dm@ﬁzﬂ] d-mgthyl- s I\/AY
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conposi tions Fésg:%quﬁ%éatcorrpoun éqggg@rﬁgzsggz%ar%?gglg%ght o) Fﬁh ted-

Phar mac eubutykPHilazolyk:Sthenzefuranyl] ean%iam!]m@nwuadwcasﬁ |d@sombed| igdi. 3 So: id
ormpre | r ersi bl e granul es, capsul es,
cacheltos g?&@ﬁﬁg@g-{@ #'gi"g%%ﬁ?ﬂﬁ%&g@hgﬁgdg&s may bg conpri sed 8f from
about 5 5 to awheltermsgmmgénmmmbutmﬂ@lrwlLenhh:bEun"ﬁmh@emﬂ\y dgediori ers are

k In th
nown15 " corenpound that inhibits, restrains, retards or otherwise interacts with the enzymatic
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action of 5-Iipoxygenase. Non-limitative examples of 5-lipoxygenase inhibitors
inciude zileuton, docebenone, piripost, IC1-D2318, and ABT 761.
Non-limitative examples of R-adrenergic receptor agonists include: albuterol,
bitolterol, isoetharine, mataproterencl, perbuterol, salmeterol, terbutaline, .
20  isoproterenol, ephedrine and epinephrine.
A non-limitative example of a xanthine derivative is theophylline.
Non-limitative examples of a—adrenergic receptor agonists include
arylalkylamines, (e.g., phenylpropanolamine and pseudephedrine), imidazoles (e.g.,
naphazoline, oxymetazoline, tetrahydrozoline, and xylometazoline), and
25  cycloalkylamines (e.g., propyihexedrine).
A non-limitative example of a mast cell stabilizer is nedocromi! sodium.
Non-limitative examples of anti-tussive agents include codeine,
dextromethorphan, benzonatate, chlophedianol, and noscapine.
A non-limitative example of an expectorant is guaifenesin.
30 Non-iimitative examples of NK4, NK> and NK3 tachykinin receptor antagonists
include CP-99,994 and SR 48968.
Non-limitatve examples of GABAg agonists include baclofen and 3-

aminopropyl-phosphinic acid.



e.g. magnesium carbonate, nmagnesium stearate, talc, sugar, |actose. Tablets,
powders, cachets and capsul es can be used as solid dosage forns suhwplmﬁfor
oral adm nistration. For preparing suppositories, a low nelting wax such as

a mxture Qfgbhadsbaoacid 10 glycerides or cocoa butter isPE%ﬁ%&y bted, and
the active ingredient is dispersed honpgeneously therein das By 'strrring.
The nolten honbgeneous m xture is then poured into convenient sized nolds,
all owed to cool and thereby solidify. Liquid form preparations include
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solid form&reparatlons whi ch are intended to be converted, shortl|¥ before

use, t® |i%ieiaboub7Orpgreasd astiveingradigntcpuitable solig casriersaarerinemal in the a

adm-ni strat} | L PRI | UL S4 and
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t r ansder ngidwders]ltachéts andaoapduleswiandeEysediasi swlid dosage ddmmns $witable for ofal cr eans,
| oti ons, ae oso{s. and/ or enul sions and can be included in a transder mal
patch of t 'Hjﬁr?tfg["or reservoir type as are conventional in the art for

this purpose. PRoepepaihy sbpposiriesda iw mbitingiwasesidnogs b ikidie bf fatte acid
or al IZ(P' Pr ?fer,abl y, the pharnaceutica aration is in unjit dosage form
3
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actual dossxgmplenmiag bednentioriee water orlwetsperapyiene gipcoltsoiutions dor parertesal
15  injection. '
Liguid form preparations may also include solutions for intranasal
administration.
Aerosol preparations suitable for'inhalation may include solutions and solids in
powder form, which may be in combination with a pharmaceutically acceptable .
20  carrier, such as an inett compressed gas.
Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emuisions.
The compounds of the invention may also be deliverable transdermally. The
25 transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.
Preferably a compound of this invention is administered orally.
Preferably, the pharmaceutical preparation is in unit dosage form. [n such
30 form, the preparation is subdivided into unit doses containing appropriate quantities of
the active component, .g., an effective amount to achieve the desired purpose.



5 of the patient and the severity of the condition being treated.

Determ nation of the proper dosage for a particular situation is within the
skill of the art. Generally, treatnent is initiated with smaller do%&ﬂ & 2006
whi ch are heggs449 the opti num dose of the conpound. Th(ﬁﬁ. x50t he
dosage is increased by small "i ncrementspgintil the optinmm'effect under the
circunstances is reached. For convenience, the total daily 10 dosage may be
di vided and adnministered in portions during the day if desired. The anpunt
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anxiety, depressmn asthma or alcohol abuse. The compounds are non-toxic when
~ administered within this dosage range. ‘
When the nociceptin receptor ORL-1 agonist of formula | is administered in
20  combination with one or more additional agents, the compound of formula | and-the
additional agent(s) are preferably administered in a combined dosage form (e.g., a
single tablet), although they can be administered separately. The additional agents
are administered in amounts effective to provide relief from cough, allergy or asthma
sympto‘ms.' preferably from about 0.1 mg to 1000 mg, more preferably from about 1
25  mgto 300 mg per unit dose. A typical recommended dosage regimen of the
additional agent is from 1 mg to 2000 mg/day, preferably 1 to 1000 mg/day, in two to
four divided doses. Typical dosage amounts of the other agents may be determined
from the literature, for example in The Physicians's Desk Reference.
The following are examples of pharmaceutical dosage forms which contain a
30  compound of the invention. Those skilled in the art will recognize that such dosage
forms can be easily modified to include one or fnore additional active ingredients.
The scope of the invention in its pharmaceutical composition aspect is not to be
limited by the examples provided.



EXAMPLE A- Tabl ets No. | ngredi entsng/tabletng/tablet 1.Active conpound100500
2. Lactose USP122113 3. Corn Starch, Food G ade, as a 3040 10% aste in
Purified Water 4. Corn Starch, Food G ade4540 5. Magnesi um St ear at e37 ?

Tot al 300700 Met hod of Manufacture Mx ItemNos. 1 and 2 in a suitabﬁy% ngr
for 10-15 Ryppbd:f38460 G anul ate the mxture with Item No. SPC% 5 3sblg danmp
granul es through a coarse screen (e.g.,.2#/4", 5 0.63 cm necessary.. Dry
the danp granul es. Screen the dried granul es if necessary and mix with Item
No. 4 and m x for 10=15 m nutes. Add Item No. 5 and mx for 1-3 m nutes.
Conpress the mxture to a I sui tabl e tabl et
machi ne. EXAMPLE B- Capsul es NG _4C§U£c€&%§§_%ﬂr%%apsul e 1. Active
conmpound100500 2. Lact ose USFERAMPEEA-Tabtst arch, Food G ade4070 4. Magnesi um
St ear at e NEZ—% Total 253700 10 Met hod of Nos. 1, 2 and
3in a suitNdl el bl saredienty 10-15 mi nutes.| ABE/tablet Nongftabletng mix for 1-3

m nut es. =t = capsul es on
a suitablfe ‘ncaosuA&f, 58WE§HT‘% VWhil e the present |inv i on|[has been
descri bed 19 cohj upattoesg USPh the specit1q 152=odi neqgg sef forth above,
many alternativps  nodifications and varigtions therleof wl be apparent to
those of |or@inafy Sem Starsh; heodBradeaps asych al3ler nalti ved0 nodi fications and
vari ations_are nt 4R%epasts in Rurified YMeter t he spirit and scope of the present

invention. & MAY 20@6n Starch, Food Grade 45 . 40
5. Magnesium Stearate 3 _ 1
Total 300 700

Method of Manufacture
Mix item Nos. 1 and 2 in a suitable mixer for 10~15 minutes. Granulate the
mixture with ltem No. 3. Mill the damp granules through a coarse screen (e.g., 1/4",
5 0.63 cm) if necessary. . Dry the damp granules. Screen the dried granules if
- necessary and mix with ltem No. 4 and mix for 10-15 minutes. Add ltem No. § and
mix for 1-3 minutes. Compress the mixture to appropriate size and weigh on a '

suitable tablet machine.
EXAMPLE B-Capsules

No. Ingredient mg/capsule | mg/capsule

1. Active compound 100 : 500

2. Lactose USP 106 123

3. Corn Starch, Food Grade 40 70

4, Magnesium Stearate NF 1. _7
Total 253 700

10  Method of Manufacture
Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add item No.
4 and mix for 1-3 minutes. Fill the mixture into suitable two-piece hard gelatin
capsules on a suitable encapsulating machine.

" While the present invention has been described in conjunction with the specific
15 embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fail within the spirit and scope of the
present invention.



WD 03(039469 PCT/ US02/ 35539 -28 WHAT IS CLAIMED IS: 1. A conpound
represented by the formula RZ 1 5 or pharmaceutical ly acceptabl e s&MA% 2006
thereof, wherein R is R -heteroaryl or NJ; wherein heteroaryl represents a
cyclic aromatic group of 5 and 6 atons or a bicyclic group of 9 or 10 atons
having 1, 2 or 3 heteroatons independently selected fromO, Sor NN R is H
or C,-C5 aWRWe/3989? and R3 are i ndependently sel ected fronPETESOZBEID
consisting of -CH3, -OCH3, fluoro, chl®¥v, bromo and iodo; RAis | to 4
substituents independently selected fromthe group consisting of H  halo,
(C1-c8) alkyl, -CN, -CF3, -OCF3, -(CH2).-ORS, -(CH2)n -NR5R6, -(CH2),

NHSC2R5, WHACH?S CLHMEIPAP NRSR5, - (CH2); NHC(O NRSR , - (CH2), NH(CH2)20R5
and 1-piperazinyl; nis0,1,20r3; R5 and R5 are independently selected from
t he group consisting of H and -C-3 . alkyl; and R7 is H, Cl1-C 3 al kyl or
ani no(C, - & 3) aAme@ndAGE@ﬁﬁB@ﬁ&YSFeé?@?‘ﬁﬂ wherein R is 2-pyrimdinyl,
5-ethyl -2 pyrimdinyl, 4-(1- pipeL nymn) - yrimdinyl, 2-pyridyl or
6- met hoxy-2-pyridyl. 3. A compou f cipd wherein R is Hor -CH3. 4. A
compound of claiml wherein R2 i ~chNoro and R3 is 2-chloro. 5. A conpound
of claiml selected fromthe group cdnsisting of ,N I NJH NdO J OHN.
_LR®

f
5  or pharmaceutically acceptable saits thereof, whefein

| ff\“)
R is R*-heteroaryl or HN~,

wherein heteroaryl represents a cyclic aromatic group of 5 and 6 atoms or a bicyclic group of

9 or 10 atoms having 1, 2 or 3 heteroatoms independently selected from O, S or N;

R"is H or C,-C, alkyt,

R*and R? are independently selected from the group consisting of =CH,,
-OCH,, fluoro, chloro, bromo and iodo;

R*is 1 to 4 substituents independently selected from the group consisting of H,
halo, (C,-C;) alkyl, -CN, -CF;, -OCF,, (CH,),-OR?®, -(CH,), -NR°R®, -(CH,),-NHSO,R®,

"=(CH,),"NH(CH,),NRR®, -(CH,),-NHC({O)NR®R’, -(CH,),-NH(CH,),OR® and -

1-piperazinyl; .

nisG,1,2o0r3;

R® and R® are independently selected from the group consisting of H and
C,-C-, alkyl; and _

R’is H, C,-C-; alky! or amino{C,-C-;)alkyl.

2. A compound of claim 1 wherein R is 2-pyrimidiny!, 5-ethyl-2 pyrimidiny{, 4-(1-
piperazinyl)-2-pyrimidinyl, 2-pyridyl or 6-methoxy-2-pyridyl. ‘

3. A compound of claim 1 wherein R" is H or ~CH.,.
4, A compound of claim 1 wherein R? is 2-chloro and R? is 2-chioro.

5. A compound of claim 1 selected from the group consisting of

OH OH
cl N an §° cl N,
MJ“’ e gt
Q o



8 MAY 2006 WD 03/039469 and -29 6. A conpound represented by the formula:
PCT/ US02/ 35539 OH 5 7. A pharmaceutical conposition conprising a 3 MAY Z{]UE
therapeutically effective amount of at |east one conpound of claim

combi nat i oRyy\pddlefde Phar maceutical ly acceptable' carrier. ﬁ) gm,bs”
pharmaceutical conposition conprising: ggtherapeutically e [g ? I'Veé " anmount of
at | east one compound of claim1; a therapeutically effective amunt of one
or nore additi onal agents selected fromthe group consisting of.

antlhlstan1ne Ilpoxygenase |q8bQ|tors | eukotriene inhibitors, H3

I nhi bitors nerglc r Boni sts, xanthine derivatives,

a- adr ener aa& gﬁell stabilizers, 15 anti-tussives,
expectorants ephﬂ nin receptor antagonists, and GABAB
agoni st s; a pharnaceutlca acceptable carrier. 9. The use of a

conpound of claim1l1 for treating cough, pain, anxiety, asthma, depression
or al cohol abuse. 20 10. The use of claim9, further conprising 1-3
addi ti onas, agemtcenfp@mdrre;a'ehergeawghefornjdlazrgy or asthma synptons sel ected

fromthe group consisting of: antihi stam - |i poxygenase inhibitors,

| eukotriene I nhibitors, H3 inhibitogs, Zﬂ ! d energi C receptor agonists,
xant hi ne derivatives, a-adrenerqgi e %Oﬂl sts, mast cell stabilizers,
25 anti-tussives, expectorants, T INK2 a K3 tachyki nin receptor

ant agoni sts, and GABAB agonists is Chi st er ed.

7. A pharmaceutical composition comprising a therapeutically effective amount of
at least one compound of claim 1 in combination with a pharmaceutically acceptable
carrier,

10 8. A pharmaceutical 'compcsition comprising: a therapeutically effective amount of
at least one compound of claim 1; a therapeutically effective amount of one or more
additional agents selected from the group consisting of: antihistamines, 5-
lipoxygenase inhibitors, leukotriene inhibitors, Hj inhibitors, &-adrenergic receptor
agonists, xanthine derivatives, a—adrenergic receptor agonists, mast cell stabi_lizers,

15  anti-tussives, expectorants, NK¢, NK2 and NKj3 tachykinin receptor antagonists, and
GABAg agonists; and a pharmaceutically acceptable carrier.

9. The use of a compound of claim 1 for treating cough, pain, anxiety, asthma,
depression or alcohol abuse.
20
10. The use of claim 9, further comprising 1-3 additional agents for treating cough,
allergy or asthma symptoms selected from the group consisting of: antihistamines, 5~
lipoxygenass inhibitors, leukotriene inhibitors, Hs inhibitors, B-adrenergic receptor
agonists, xanthine derivatives, o—adrenergic receptor agonists, mast cell stabilizers,
25  anti-tussives, expectorants, NK1, NKz and NKj3 tachykinin receptor antagonists, and
GABAg agonists is administered.



