WO 03/ 039469 PCT/ US02/ 35539 HETEROARYL DERI VATI VES AS SUPERI OR LI GANDS FOR
NOCI CEPTI N RECEPTOR ORL-1 BACKGROUND The present invention relates to

noci cept iworreosgabor ORL- 1 agoni st 8-(bis- 15 (halo PCT/US02/35539

phenyl ) net hyl ) - 3- het eroaryl - 8- azabi cycl 0-[ 3. 2. 1] octan-3-0l s and derivatives
t hereof useful in treating cough, pain, anxiety, asthma, al cohol abuse or
depression. Pharnmaceutical conpositions conprising the conpounds and

conbi nati ons of the clained conmpounds 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-azabi cyclo-[3.2.1 Joctan-3-0ls
were generically, but not specifically, disclosed in US 6,262,066 131 and
WO 01/ 07050 as being useful in the treatnent of cough, pain, anxiety,

ast hma, al cohol abuse or depression. Conpounds of the present invention
represent a selection invention over US 6,262,066 Bl and WD 01/07050. 25
SUMWWARY OF THE | NVENTI ON Conpounds of the present invention are represented
by formulal R2 ORS NR 3 R or pharmaceutically acceptable salts thereof,
wherein 30 Ris R4-heteroaryl or HN WO 03/039469 PCT/ US02/35539 -2- R is
Hor C-C6 alkyl; R2 and R3 are independently selected fromthe group
consisting of -CH3, -OCH3, fluoro, chloro, bronp and iodo; R4 is 1 to 4
substituents independently selected fromthe group consisting of H 5

hal o, (Cl-C6) al kykﬁ 3 g §R5R6, - (CH2)n
NHSO2R5, - ( CH2) n- ‘E%‘?éﬁ%% ) @Xﬁ%ﬁ%?ﬁ@%’? E—'%é—%’?n- NH( CH2) 20R5
and 1-piperazinyl; n is PORINOEIGEPTINREGRFTRR QRLiIndependent!y sel ected
fromthe group consisting of H and

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 élso 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 01/07050 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 |
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or pharmaceutically acceptable salts thereof, wherein

N
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30 Ris R*-heteroaryl or N~~";



10 C, -CG3 alkyl; and R7 is H C -C3 alkyl or amno(C -C3)alkyl. In

anot her aspect, the invention relates to a pharnmaceutical conposition
conpri si nyoaw/obwast one conpound of forrmula | and a phar necautSozadsBy
acceptable 15 carrier. The conpounds e2-the present invention are agonists
of the ORL-1 receptor, and therefore, in another aspect, the invention
relates to a nethod of treating pain, anxiety, cough, asthma, alcohol
abuse or deprlﬁsélwgrccwwl ng adm nistering to a mammal in need of such
treatment an effectivé amount of at |east one compound of 20 formula I. In
anot her as ped’@2 andh&® mwmdependeeﬂlxaseiected fromehe giows censislinghgf cebigh,

conpri si ni stering in need of such treatnent: (a) an
effecti v&%gwﬁﬂﬁfod% R 5&988&2‘3 snpound of formula I; and (b) an
effective amw% Plo @aebﬁnueﬁfar@d@g&%dénﬂ aelagentrant Wi grbaptddngusmggﬁ H,

all er or asthma synptons.se ectedfrom25th consi stin
ant |51|ggtfmi® NS Cesalkygg%eﬁﬁse(mﬁu tﬁQersORSed%Pgh r@%eR (ﬁ%Hlﬂh‘[’\gT@OﬁB

|nh|b|to ¢ recept 7S, t ' ves,

o adr endl G LA S BT CEO G PO RIR R S G IR 8PS ST e
expect or1a Biperazifdl, NK2 and NK3 t achyki nin receptor antagonists, and GABAB
agoni st s. In still anot her aspect, the invention relates to a

phar maceuti cdl lScQ)nbc?s@l’t:f’ on 30 conprising at |east one conpound of formula
I d t a
Lo re o d3Phid I | RRALNABRAY SoloBRIERSMANG R BSnAEMPRLATHA! | 10 ©

Ieu otriene | Itors
i nM®i t a@sC- F{alayd[eamlrgl c receptor agonists, xanthine derivatives,
a- adrenergl c recept (?nl sts, (9(% ées ﬁt abilizers, anti “tussi ves, WO
03/ 039460 PCTR USGH/ 85635 kyl 9r @mjae alkylnk1, Nk2 and NK3 tachykinin
receptor antagoni sts, and GABAB agoni sts. DETAI LED DESCRI PTI ON OF THE
| NVENTION 5 Referring to formula |, above, preferred conpounds of the
i nventi on ar dntdamtleer agpectitine R¥entidn Relaéewta a phaemacedice nPD@mp@ﬁltl@ﬁe phenyl

Al f d wh th h | ected
For “aaciPURPIRINa.Ab 585t R PRTER B et T ard Lo B cattFElForEA BoRS) oro”
andy 43 igrgdt oro, with conpounds wherein R2 is 2-chloro and R3 is 2-chloro

bei ng nost preferred. 10 Also preferred are conpounds wherein Ris
R4- het er oar y| Thiheoripaunds ef hergresert inggntiaryare aganisd afiye OFﬁJyﬂar@Pﬂmor

pyri dazi nr¥d theréfo éi,zlﬁla%othe?% 8581!, ¥IJ|e mvehﬂgﬁ) Iré(llates ) aoﬁ{ettﬁc‘fd"bf"freatmg 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 L.

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“cohsisting of: antihistamines, 5-lipoxygenase inhibitors, IIeUKotriene
inhibitors, Hs inhibitors, R-adrenergic receptor agonists, xanthine derivatives,
a—adrenergic receptor agonists, mast cell stabilizers, anti-tussives, expectorants,
NK4, NK> and NKj3 tachykinin receptor antagonists, and GABAg agonists.

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

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, R-adrenergic receptor agonists, xanthine

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



2-pyridyl or 2-pyrimdinyl. Preferred definitions of R4 are hydrogen,
(C1-C6) alkyl, -OR5 and 1,-piperazinyl. Mre preferred definitions of R
are 2-pyrwoiodiosgaby 5-ethyl -2 pyrimdinyl, 4-(1 -pi perazi mgir)usB2/p3ssd md i
nyl, 2-pyridyl and 6-nethoxy-2-pyridyl-3- 15 Rl is preferably H or -CH3,
with H being nore preferred. The follow ng individual conpounds are
especially preferred: OH('"NHpHO (1 OH CNNNJCNNN I N~NIC I1C

ndi oat FEREFBIE S rNBInIR? bR rgp gt afis g o

for the t¥eat ment of cough. As
used he%gbﬁbstg he fol | ow ng terms are used as defined bel ow unl ess 20
ot herwi s€ I ndicated: halo represents fluoro, chloro, brono and iodo;
het eroaryl represents cyclic aromatic groups of 5 or 6 atons or bicyclic
gr oups m’E'IQAILEDlDEﬁCdﬁkPTH@N Qg TlHEiNME&i_@éi eroat ons i ndependent|y sel ected

fromO, S or sai d heterqgato ) |
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adj acent oxygen and/or sulfur atoms. N trogen toms I’QQ% for ﬁsaﬁ@oN_ oxi de.
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group ?1 Bgﬁ?ﬁ?dm@t yrea‘r%wwyx}ébaz@g hﬁl pyrgttblﬂfﬂrq &N, in particular

benzofu benz heteroary ring can be
substit l:lzt-md—rd/y! bhz;rpyqruﬁdrrrgnr OBpeferred\Adefrertrnnarw Rifare ydegsin, 461-6,sallsyk FORE abl e
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pyrimidinyl, 4-(1-piperazinyl)-2-pyrimidinyl, 2-pyridyl and 6-methoxy-2-pyridyl.
15 R' is preferably H or —CH,, with H being more preferred.

The following individual compounds are especially preferred'

CIN 13307:/ (\NH .i NJ ﬁC,
9 Cl cl
PN Cl N..OMe
o - o

A preferred indication for compounds of formula | is for the treatment of cough.

(2

As used herein, the following terms are used as defined below unless
20  otherwise indiceted:
halo represents fluoro, chloro, bromo and iodo;
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,



Certain conpounds of the invention may exist in different stereoisoneric
formse (e.g., enantioners, diastereoisoners and atropi soners). The

i nventi orwoonananpd ates 10 all such stereoi somers both i nPplrEsot/sasae and i n
m xture, including racem c m xtures. Cedtain conpounds will be acidic in
nature, e.g. those conpounds which possess a carboxyl or phenolic hydroxyl
group. These conpounds may form pharnmaceutically acceptable salts.
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conpoun ng basic substituents such as am no groups also form20 salts
wi t 15 wediemzotitentd arkiadplyesThé heteroatyl engciadsod substittedfvathidi Bf gaoups,

hydrochl oric, sulfuric, . sphor.i cetic, citric, gxalic, malopic

sal i cyl IKETRi] 8y 0¥ ﬂwﬁwa&'%%{hsﬁ#@?bf@aﬁbmoa nitipgeny PW%WW%EE’EP%W& and
ot her mygna! i | ] Wehily sosuteo those skilled in the art.
The sal tdgsg‘?gn%}:g%a elgﬁﬁlx}y %lgdn'?gceﬁérqg th)tla freeugase form with a sufficient

anount of t heCerainrasunpiindstad the dueadon reay exishint diiersh gtarepisarierzgomaaner .
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carfgonatgl, suchsteRiAs@drsssusth Wirpbre fyrloaed th mbherd, irestudiag eagamiesmikitdriesr from
their respective salt forns sonmewhat in certain physical properties, such

as sol ubi | i t yCemaipsiompamdsavitl be aqidic in RatWE; 8- daHiPsLMRAYAdS WhIENot her wi se

equi val ' ' ree. 0 -fiar. I t he

I nventi g#tss%g? tarsbgého%?)gﬁgéh&gcaé%&ségtairggéé ﬁh(r%tsgﬁzge %ug]ldggﬂ%ﬁz?rﬂ{aceut ically
accept alprarmzebuticaliyt ddceptdine saitneERAmples ofsiohtsadis mayl irdlldeasodiuemd base
salts are considered WO 03/039469 PCT/ Us02/ 35533 -5 equi“YaI nt to,.the free
forms ofPOARSIERy FRLHERAHBIRBRpSRIARNG Yivep§alid s elsogtonia@P ated @ SBltS

Co un | ' : rting
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5 A typityaroxyeihdaimires, prmptnigigcamnecamg thentilss.of fornula la wherein R is
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t ) ) .
8- [ bi s ( hal ofhERIMGRSIGSAMRRUngs.alse e phasmapeutically goaariaBle salts s | |
with a ljddbdaiieRrdanat iFee eRbmpld) PyRiteaiiNbgematdn&day fob salts with strong

acid, while compounds hﬁaving 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,
ascorbic, 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 agueous base solution such as dilute agueous 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 salts are considered



-4 /1I\ N/I R 01 Rs Rs Il la The. starting material of fornmula Il can
be prepared according to the followng 10 reaction schene: Ao R2 Br R3 R2

CO \r  OMBOBIOBY4BY -1 | HN + , + K2COB / \  HC 111 IV R3 IPCTNse2/8838pound of
formula Il can be prepared by al kyl ati e of piperidine derivative Il wth
di phenyl - brononet hane derivative IV in the presence of a base such as
K2CO3, in a solvent such as CH3CN, at 80C. Conpounds of fornulas Ill and

IV are i t-?ft totRe g@@ OO bERRY E&HrEpIHIRYN coRpO@SEs fdPpTRpssEtsofthet he

pr esent on and preparative starting materials ther eof exenplified
bel ow shrmérmonot be construed as limting the scope of the disclosure. The

| ndi cat ed: T PBRGURGT o BR Te e Gah Ry oy e o QR SR °
acet at & oGl 1knbM1hh e @H'&Qﬁé%h@d ANiréehddsINown I gfdhart.am ne ( Et 3N)

and N, N- dirmethyltormamde (DWMF). Room tenperature is abbreviated as RT.
Prerﬁ:‘ar ation JAtmammntbmf@[wegaum@&h@ﬁomlp@n@ds af formela 7 wherelaR' is AN 25

Add a-chl oroet hyl chl oro

fr opt noremisy reastgapabEBI R B3R bisyCiofs 2a4beR % Bhe of

Heat th@ofrﬁ@ﬁtnwnhtaqnmrﬂaém?e&ﬂf@%f%ét@ﬁﬁws5s39 -6 reflux for 2h. _
Evaporate the solvent to produce a brown residue. D SEﬁ' ve the residue in

MeOH (200 m) and heat iR?*to fLAx for 2h. Evapor he MeOH and stir the
solid in EtQAc, filter,/lgoll the solid an ether to give the

product (7 g). Crude p utt was used W hout—_fulther purification. 'H NWR
(CDC13) 6 4.45 (s, br, 2H R85 5 (dd, 2H), 2.68&8, 2H), 2.49 (dd, 2H),

2.0 (m 2H). Preparation 2 ~

Il la
The starting material of formula 1l can be prepared according to the following

10  reaction scheme: : F
Br 2 @]
L R’* =
\ CH4CN
o 3

: N
L\ (2 + ko, ———»@6
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The compound of formula 1l can be prepared by alkylation of piperidine derivative il
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 11l and 1V 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

EJO
HN

25 Add a-chloroethyl chloroformate (15.4g, 108 mmol) to a solution of tropinone

(10g, 71.84 mmol) in dichloroethane (200 ml) dropwise at 0°C. Heat the reaction to



Bi s(2-chl orophenyl )-brononmethane C Br CI Stepl: 10 Add NaBH4 (1. 5g,
39.82 mmpl) to a solution of 2,2'-dichlorobenzophenone (5g, 19.9 mml) in
MeOH (40 wD)03@39469T and stir for 2h. Quench the reaction WPCR/USBIDS539
neutralize with 1 N HCl and renove the-feOH Extract the residue with

Et OAc, wash wth brine, dry over MgJSO4 and concentrate to give the desired
compound (5 g) as white solid, which was used for next step reaction

wi t hout rlé'ﬂ[lkffd)rcﬁ ! E{?apc;rgte fﬁe’%é@@'pﬁdtﬁ:&a%\ﬁmmébﬂle Dl§§)lﬂéﬂhe4i®s1dl_@ 60
(d, 1 H, 8 (d . Step 2: Treat the product of Ste (20. 369,
80. 47 rmmH\)IeOhl czemnt)amdthea&;@sozeﬁwoforﬁrg EvammaéathmMePFhﬁn@@P a?m widr i t

i th CLopB oA pteh B8fetas sORERhUVesiL ool bivq MR B oBSPHEE! o

brom de 6:%§u§t \%s us&t W\fﬁoﬁ%h@ parifiedtidr HANMR (CECLHs 4248 (s, Br12H) B35HH) ,

7.0 (s, 1 . Preparation 3
8- [ms(Z(ddhrzblr)pzxﬁarwJalﬂieMIdce -2 2)aRik(o) AfiB. 2. 1 Joctan-3-one C N C 25

Heat a m xture of the products frorBPre e%rat on 1 (26 g, 161 mmol) and
Preparation 2 (53 g, 168 mmol) and—l@@&@f—l% g, 796 mmol) in anhydrous
CH3CN (410 ml) to 80C for g}g)(tz_cmmphbhw)mﬁbmhme(ture to RT and filter.
Evaporate the solvent and purify the solid by flash columm chromat ography
(4% 7% Et QAc/ Hexane) WD 03/ 039469 08135539 -7 to obtain the desired
compound. '"H NMR (CDCI3) 8 7.9 (d, m 4H), 7.2 (m 2H), 5.7 (s,
1 H, 3.35 (s, br, 2H, 2.7 (dd, 2 : 2H), 2.2 (d, 2H), 1.65 (dd,
2H). Exanple 1 8-[Bis(2-chlorophenyl) nmethyl]-3-(2-pyrimdinyl)-8-aza
bicyclo § 3 1 Joctan-3-ol OH C NNN C 5 Step 1:

2-Tri but'yT st annyl yrim di ne
10 Add NaBH, (1.5g, 39.82 mmol) to a solution of 2,2'- dlchlorobenzophenone (59,

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 EtOAc, 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,) § 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,Cl,, dry and filter. Remove the solvent to produce the
20 desired bromide (23.6 g).
'H NMR (CDCl,) § 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]octan-3-one

¢ Eﬂo
O
ol
25 Heat a mixture of the products from Preparation 1 (26 g, 161 mmol) and
Preparation 2 (53 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)



Prepare this conpound according to the procedure descri bed by Sandosham et
al, Tetrahedron (1994), 50, 275-284). Prepare fresh LDA from dii sopropyl
am ne (280m0B/039¢8 mmol) and n-BuLi (2.5 M 70 nm, 175 mmuiCI/usn2/3338 (230
m). Treat the 10 LDA solution with a sétution of tributyltin hydride (142
m, 156 mmol) in THE (30 m) dropwise at O C and stir for an additional 15
mn after conpletion of addition. Cool the reaction mxture to -78 C, add

2 sol uti g a8 QL QP Elhe HLGEIR (OBOITBINS (4§ 1804RY )7 dippw se

and sti reaction mx en allow the reactl on

mi xtur e 219), &7 (8, 1¢4)0€.366[ b 288y Rot(daf, 281), 2i3n(m, Ry 2théd, rzhb)ctluﬁﬁ\(dlﬁZhi)xt ure
on satur at ed aqueous NH4Cl and extrﬂgt w th Et OAc. Conbi ne the organic

| ayers, dry and concentrate. Purify lgsh due by col unm chromat ography to

produce L he, (a5t BABAMIeRT 2R Q%W.neg&hylgwéaablclyct%yw%()@@ﬂ 3hib .65

9H). Step 2: 20 Add n-BuLi (2.5 Mi 16.5 nm, 41.2 mmol) dropvmse
to the solution of the product of g 406mm|) in THE (80 m)
thiSNt\;perature for 45 mn. To this

at -78 C and maintain the reacti

solution, add a solution of the prodyst ciof Preparation 3 (6 g, 16.7 nmol)
in THE (30 m ) .dropwi se and stir theaction m xture for additional 3h at
-788 Warmthe reaction mixture to RT“over a period of 25, 1.5 h. Pour the

reacti ons%g uperrptinistaHhAb9AmRAHgous NHACI and extract with Et OAc.
Combi ne or gani c ﬁa ergb?dry and concentrate. Purify the residue

by
col um chr onﬁmap@r@ﬂhycomppuﬁdmot’még to thecprosaeisndes@ibadymt Sandeshasdl i d.

Mo (6D Thidhadtod 146y 80278280 Predite bn A Tord Bligorrof) ipel 1

(dd, 2H)@252mH#Q 78C|ﬁm02)|'$nd ri’—-Blle (206 MHFO ndl, 635 trenol2 i) THWQ238/ B39 468at the
PCT/ US02/ 35539 -

8- [H s( 2Lfé4\|8@h6|@|ﬁ1émh ?r‘ﬁ@Msﬂ”] Qféf'?Btygtheriedﬂf"?rﬁ‘Hl1 RGImoe e ik 34 8. 2. 1
t 3-

g?E?Et ylcﬁjgpflvgiéo%{ vyl st ann (&;E?nm gpﬁgﬂgl mm aft EC%'}” it Sr%fa éjsltclzorr? bce:goll n

Exanpl e the r8hetionlmixtae thﬁ78°t(E|ehnld alﬁulutnodwfcﬁ-chierc(p%uﬁdme @5g7 83 trmanpl) and

2-chl
enor o|n5Tl-?F'E' ?YOOD%/an)I gr]og{/vrl]see g%(?st?r the regnpo% ?‘nlxture 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,Cl 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. '"H NMR (CDCl;) & 8.65 (d, 2H), 7.1 (t, 1H),
1.6 (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;) &
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).



obtain the desired conpound (6 g). 1H NWR (CDCI 3) 6 8.55 (s, 2H), 2.60 (q,
2H), 1.55 (m 6H), 1.35 (m 6H), 1.25 (t, 3H), 1.15 (t, 6H), 0.85 (t, 9H).
Step 2: 1WOAd@393eBuLi (2.5M 6.5 m, 16.33 mMmmol) dropw sePCoO/USHE3H6 uti on
of the product of Step 1 (5.99g, 14.85-8ppl) in THE at -78C and naintain
the reaction at -78C for 30 mnutes. To this, add the product from
Preparation 3 (5.34 g, 14.85 mvpl). Slowy warmthe reaction m xture to RT
and stir at RT overnight. Pour the reaghpp m xture into saturated aqueous
NHACI and extract with Et OAc. Conbi ne € organic layers, 15 dry and

concent r a3BisR4chibyopHemyt)asitiyik 36H- -atbyl2rnyimicimyl)-Beazabligy clai3 8- Haotes-3-pk

title conpound as white solid. 1H NWR ( 13) 6 8.6(s, 2H), 8.0 (d, 2H),
7.25 (m 4H), - 7.15 (m 2H), 5.6 ( 4.85 (s, 1 H OH), 3.2 (s, br,

2H), 2.65 (q, 2H), 2.60 (d, 2H) .4 |2N , 2.25 (m 2H), 1.65 (d, 2H),
1.30 (t, 3H), Exanple 3 20 N A\ CHs

8-[ Bi s(2-chl orophenyl ) nethyl]-3-] -%i perazinyl) -2-pyrimdinyl]-8-
azabicyclo[3.2.1 Joctan-3-ol OHr Cl ~1/ \ NNNKk~ C Step 1:

4- Chl oro-2- tributyl stannyl Pyl‘l m di ne Using the procedure described in
Exarrpl e $tepst: EﬁaEﬂ]tylt%‘Q'lb_L[MS annyiripniding 25 hydride (10.8g, 37.2 mmol) and

(5.0 o RiphF e Pipleng8isdfBed M xdmbR P 8RbH, oo, SRR, |
(a, 6H) hyldrile& 8.8 §H1.78. Mol X and@BRichINE DBIHYRRAIGAIIAE T 0N Z7(B3HBES)) to 9 St ep

2: 8-[Bi s(2-chl orophenyl) 4-chl oro- 2- rmdn 8- azahi cycl o-
[3.2. [1 i@!r(ziaanthsdasmdmﬁnmndv (ézgs i B(QDClz)og) é I réﬁw(géwlb 1%/%

SO oA RS 58T, AP el 8%6?5?“?2 f olr 30 m h To ihis,

add the gfgapict from Preparation 3 (4.0 g, 11.1 mmol). Slowy warmthe
reaction mxture to RT and stir at RT overnight. Pour the reaction m xture

i nt¥0sat ur at eﬂdCéqd%léiUS(ZlﬁM{@ 54nb 16:3% Awrolhfiopviseie thecspibtion of Hie Preryshi c
or oduce PPt 1eE08cEEBaRARY Mg b B R PRe SR e 0 1°
H), .7. 9330 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,CI énd 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,) § 8.6(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 (q, 2H), 2.60 (d, 2H),
2.40 (m, 2Hj, 2.25 (m, 2H), 1.65 (d, 2H), 1.30 (t, 3H),
Example 3
20 ’ 8-[Bis(2-chlorophenyl)methyl]-3-[4-(1-piperazinyl) -2-pyrimidinyl]-8-
azabicyclo[3.2.1]octan-3-0l

OH (NH
Cl MﬁN\)

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,) 6 8.52 (d, 1H), 7.18 (d, 1H), 1.58 (m,
6H), 1.30 (q, 6H), 1.18 (t, 6H), 0.86 (t, 9H).



10 (d, 2H), 7.25 (m 5H), 7.12 (m 2H), 5.65 (s, 1 H, 4.33 (s, 1 H OH),
3.18 (s, br, 2H), 2.58 (dd, 2H), 2.33 (m 2H), 2.13 (m 2H), 1.65 (d, br,
2H) . St epw®:03Msdepi perazi ne (20 ng, 0.23 mmol) to a sol ut iPom/ush2/84589 pr oduct
of Step 2 (25 ngy, 0.05 mol) in EtOH (8-n) at RT. Stir the reaction

m xture at 80C overni ght. 15 Extract and purify to produce the title
corrpound(20 . "H NWR (CDCI3) 8 8.24 (d, , 7.93 (d, 2H), 7.26 (d,

br, ‘%%SSZ@IS 2LefiBr Iﬁgﬁhen%g)neug{u% 4-‘éhlo¥o@-|€dd i Agl)“ms a&aﬁ?oelclo:?' 67 (3 -
(m 2H)[3 Z.1Emte(n}3 ddr 2H) . Exanple 4 20
S ei A ;@@.ﬁ%@yé}%&mwg;am@egg fie SYEkShae e BAbE e to

a sol utig ?moét . {H@@DRWQ Ans) (nOTIEfp (%0 m) é? -78%! And H‘laTr’Ff'a:nr(t%lerfbéctﬁin a’t78C

and stir I's, add”a sol tlon of Preparation 3
mol P i nthTsl—En(ﬁbrétuné)‘och@mensé' odthits, atd the heodues frone Reepamation $t(dr0eg f bt. 1an
addi ti onal

2, pourmall S8l MERA e GREIAT NGB ahe bR RTATHnROCE T act

with Et %%ct.&?rmktuee s s@ﬁj}afécﬁad}@éb@fsﬂ\lH@I)érﬁ‘é‘xtﬁé&i%ﬂF EfSAec. BBHHWe tmse
resi due by col unm chromat ogr aphy t produce the title conpound as a pale

yel | ow ergianit layes, dg)and Honmt(at@cmﬂfsewewsme by eplunm elror@tognaphy 1076
t, 1 1 03/.03946 / US02/ 3553

Ve brefce ﬁ%&ﬂ?gomfow 3 ightpLowh fatoryt NYRIEREL )@%62@%“‘*&4"4%3 (m
2 2.3 1 b Em.ﬁg

8H% 1B?s(Zgjchl orop lﬁberr{]f% 7(1@ ﬁrﬁFﬂH)G%HG;StZ S(()?(H-) 4§32(§D|“r_1ly - l-35(:}1|28ab| cycl 0[3 2. 1]
oct an- 3-268 (dH 2P¢) 2\133 (rtu\/B I)JUI3(B1 R, hBBL(dl (2H).Min hexane, 1.5 nl, 3.8

mol ) drggvm_fe to a solution of 2-brono-6-nethoxypyridine (700 ng, 3.7
nmol ) (2 M) at -78C and stir for

Add piperazine (20 mg, 0.23 mmol) to a solution 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 title compound (20 mg). "H NMR (CDCI,) & 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-Chlorophenyl)methyl]-3-(2-pyridinyl)-8-azabicyclo[3.2.1]octan-3-ol

OH
Cl N

O -
O Cl
Add n-BuLi (2.5 M in hexane, 1.5 ml, 3.8 mmol) dropwise to a solution of 2-

bromopyridine (0.50 g, 3.10 mmol) in THF (1 ml) 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 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 a pale yellow

solid (400 mg). 'H NMR (CDCl,) § 8.49 (d, 1H), 7.92 (d, 2H), 7.76 (t, 1H), 7.61 (d,



0.5h. To this, add a solution of Preparation 3 (600 ng, 1.7 mmol) in THE (3
m) dropw se and stir the reaction mxture for additional 1 h at -78C
VWarm t he weadtsam 10 m xture to OC over a period of 2.5 hPCPA02/83589
reaction mixture into saturated aqueotH)-NH4Cl and extract wth EtOAc.

Conmbi ne the organic layers, dry and concentrate. Purify the resi due by

col um chr omat ography to produce the title conmpound (0.5 g). ). "H NWR

(CDa 3) ipH779,@8 42{2!)71%(65304 5B5Fd)s,1m) %sts ﬂhH)OHX 238(5 erIziH) 24313 (m

3H), 6.63 5 (s oH) , ( 3H),

(s, 15 ﬁn,,2f2)r623 (B 2, 2449 (m2% P2)11(7ra dzrbf,,2li) 74 (d, br o2H) . Exarrpl e 6

8-[ Bi s(2-chl orophenyl ) net hyl ] - 3- net h@ - 3- (£2- pyri m di nyl ) 8-azabcycl o[ 3. 2.1
Joctane Ove CI N NN Cl Treat th of Exanple 1 (300 ng, O.68

nol ) in 83[555&_‘3 ropREnMettlyi]-206- fﬁe)thd)tyt-ﬁ-dyatﬁr(yﬁ%-@ﬂabn@y&l%mm]dctam -3061 f or

30 mn. 1 and warmthe reaction mxture up to RT. After stirring
overni ght, quench the reaction mxé,urw\gg\jégm extract with Et OAc, wash
with brine, dry and concentrate. & sul t ant reS| due by col um
chromat ography to obtain the tif gonpoun 0.25, g). "HNWR (CDCI3) b
8.77 (d, 2H), 7.83 (d, 2H), 7.2 &), 7.18 (m 3H), 7.10 (t, 2H), 5.54
(s, H, 3.15 25 (s, br, 2H), Q s, 3H), 2.38 (dd, 2H), 2.12 (m 6H).
WO 03/ 039469 PCT/ US02/ 35539 - 11 Exarrpl e 7

8- [ Birs(2-chl Q@\dl]bheﬁlyﬂ.l)(m Nyin] heseah, Hbam, &&Imrﬁek)la)e;&mseatbia:gqimmmoﬂ 1

] oct an- 3- ol Cl.. Add fornmaldehy

pyrazol e {oooree-fv‘gmei@ownﬁmqq(@%agé m '”é-:h?% fRi2 i} ?ﬁ' 57§tclﬁf‘do"‘<;mr}o'i ght

Extract h t V;

1- hydr oxgmrrét hy p)%’ e%zdgfjéego&ygaf re rﬁﬁé}gﬂ?’ggg@g rﬁ%A?erﬂggil) f THF (:? H]I)I'HE to a
sol ut i ondebwisdaied ettt faslcovn azivlurd for @daitionkl 3 amarigpCi rWEl'rEtlﬁé ré@gtiont
-78C, stir at -20C for 40 mn. and cool to -78C. To this, add a solution of

t he 1Br odmédurerto°Gr eyriraxpptind of 2236 Rgur heswagtion mixiurg Heto(s3tureieddr opwi se
?ggcfit 'OL <§H ua]@—ltr(gla%d §>ﬁt5antlst ItH Eté&c 6%%:‘18%]% orzgar}xi@fayerBCéry X\ﬁ{im the
concentrate. Purify the residue by column chromatography to produce the title
compound (0.5 g). ). '"H NMR (CDCl,) 6 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-azabcyclo[3.2.1]octane

' OMe
cl MN\
SN
o8
Treat the product of Example 1 (300 mg, 0.68 mmol) in THF (3ml) and DMF (1

20  ml) 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,0,

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 (1, 2H), 5.54 (s, 1H), 3.15
25 (s, br, 2H), 2.99 (s, 3H), 2.38 (dd, 2H), 2.12 (m, 6H).



overni ght. Pour the reaction mxture into saturated aqueous NH4Cl and
extract with ether. Conbine the organic |ayers, dry, filter and

concentr awe.03@smbd y the residue by preparative thin | ayePCthisomstseyr aphy
and HPLC to produce the title compound1125 ng). 1H NMR (CDCI3) b 8.2 (s,
br, 2H), 8.05 (d, 2H), 7.25-7.40 (m 6H), 7.20 (t, 2H), 15 6.2 (s, br, 1
H, 5.9 (s, 1 H, 3.2 (s, br, 2H, 2.55 (d, 2H), 2.41 (dd, 2H), 2.3 (m
2H), 1.95 (d, 2H). Exanple 8 8-[Bi sg)%@éqrophenyl)mat hyl]-3-(1

- met hyl - pyrazol - 5-yl ) - 8-azabi cycl OE 2. octan-3-ol C _OH CH3 N NM ~N
cl 20 Add Re[Big(@-chonpphenglmetiviitd-(th-parazel-Gtylba-ambioyslaid 2. Bogtao-3rg! 0. 164
mmol) in THE at OC and stir for 30 mn. AdgyCH3l (34.89 ng, 0.246 mmol),
warmto RT and stir overnight. Quepch Yjh re}@cti on with saturated aqueous
NHACI , extract wth EtQAc, dry ~fill t)er and concentrate. Purify
the residue by preparative thin chromat ography to produce the title
conpound (51 ng). 1H NWMR (CDClI 3) 6 785 (d, 2H), 7.3 (m 6H), 7.15 (t,
2H), 6.21 (s, 1 H, 5.6 (s, 1 H, 3. (s, 3H, 3.15 (s, br, 2H, 2.6 (s,

2 3 Bl L SR ST i
H- i ndol - 2- Cye t aa 3.0l i | d n-BuLi
(1 6w 1t {4 HPEERTS¥E AR Byémidiy Earicblitn SHidh, M Rafd0R arfEe - Su
1- met hyldondehtratedd gige 1chydroryrobthylpyraidie ( Add fresttly pep@aredibm (L6RMmeb)i r
br epar ath AR3Iq s3oMiion & HhvaaxI ez e AT B e vk eme TS abt Gl e o
to RT I Ly o P Cha h X i pt d

1O anBSa S o5 SR aridtod BEAR ThH) fus Bl RiRgiisahed adueous
P e A A s ke MU e et
(d, 18 Hyreactigsmpxige t%a@mqn%.gisaf(-??@- W?rre.(tfs% rfefsg,ﬁon W,turg.(t(zb‘ﬁ ghlistit”

20, 2. 50§lemight. 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,) § 8.2 (s, br, 2H), 8.05 (d, 2H), 7.25-7.40 (m, 6H), 7.20 (t, 2H),
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).
Example 8
8-[Bis(2-chlorophenyl)methyl}-3-(1-methyl-pyrazol-5-yl)-8-azabicyclo[3.2.1]octan-3-ol

cl MLNCHB
o1, -
‘ cl
20 Add NaH (9.84mg, 0.246 mmol) to a solution of Example 8 (70 mg, 0.164
mfnol) 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. Quench the reaction with saturated aqueous NH,Cl, extract
with EtOAc, dry (Na,S0,), 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).



(dd, 2H), 2.15 (br, s, 4H, 2.1 (d, 2H). Exanple 10

8-[ Bi s(2-chl orophenyl)nethyl]-3-(1-nethyl-1 Himdazol-2-yl)- 15

8- azabi cywbhop83R6d ]J]octan-3-ol OHCH3 C MN N N=' cl ARda/useBsisso (2.5 M
in hexane, 0.60 nl, 1.50 nmol) dropwi seld-o a solution of 1-nethylinm dazole
(0.15 g, 1.88 mmol) in THE (2 m) at -78C and stir for 1.5 h. To this, add
a solution of the product fromPreparation 3 (0.20 g, 0.55 mml) in THE (2
20 m) dropwi se and stir the reacti opxdthyleuge for additional 2 at -78C.
Warmthe reaction mxture to anbient tenperature for over pour_the
react i on84Bie(2xchldrapbenyd yoethylf-Se 1ampedvyird al- 2%118@%@%2&@'0&39 2H Jestencs-ol
Conbi ne the organic layers, dry and concgptrate. Purify the residue by

col um chr omat ography to produce thoe ty}l ound as pale yellow solid
(80 my). 1H NWR (CDCI3) S 7.79 ( 2H), 25 7.18 (t, 2H), 7.10
(t, 2H), 6.63 (d, 2H), 5.48 (s, , H, 3.08 (br s, 2H), 2.45
(d, 2H, 2.14 (m 4H), 1.81 (d, 2H \5'03/ 039269 PCT/ US02/ 35539 - 13
Exanple 11
8-[Bi s(2-chlor ophenyl)rre 1]-3-(3- yr| dazin azabi cycl of

]octan-3-ol Asid orBuLiNT.GNVHN hexapgd 1$-ZBG|_|0 @%”H“P)I)idfpﬂﬂé'ﬁ%ﬁ‘éa@@'% of 12.0

1y d .
TOLS S PRRSRIE PR 5 Al 1 BB B A SR BHEE T, 0 L 0STnD,
m Xt ure 4y BSolft8"-78°G. o thROkd4 Resdiemsr bpfhe%maubterrém Préﬁ@ratmotsi (%2 &Ry, ut i on
of pyridazine (0.94 g, 11.7 mml) in THE (5 m) dropwise and stir the

react i orD.2Bxnmod) indiHA$2 mih \Warm#be reaetiarhmixtutaiie RT eadutir dor bH R-hBOHF oduct

f P t 3 d h
react i ol BiTeacha TihE: Midaelrand egug N En Rttt R SRR ootinG. e
to anbi aRk drgame!l Kléi’fsedeénd eatRdeitiEé.. PUReRyIthé h@snd@@b ipPep aviaXive tisinilayer
saturated aqueous NH4Cl "and extract with Et OAc. i ne the organic

| ayd®s, inymmgr@@h&éQWMLmethartitlﬁqumouréis(%m@)bﬁ NMR (CDCl,) 5 7.80 (d,
2H), 7.60 (d, 1H), 7.05-7.35 (m, 9H), 6.45 (s, 1H), 5.55 (s, 1H), 3.20 (s, br, 2H), 2.55
(dd, 2H), 2.15 (br, s, 4H), 2.1 (d, 2H).

Example 10
8-[Bis(2-chlorophenyl)methyl]-3-(1-methyl-1H-imidazol-2-yl)-

15 8-azabicyclo[3.2.1]octan-3-ol

M
op

Add n-BuLi (2.5 M in hexane, 0.60 ml, 1.50 mmol) dropwise to a solution of
1-methylimidazole (0.15 g, 1.88 mmol) in THF (2 ml) at -78°C and stir for 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,CI 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,) § 7.7 (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).



col um chr omat ography to produce the title conpound (300 ng). 'H NMR
(CDCI3) 8 9.10 (dd, 1 H), 7.87 (d, 2H), 7.81 (dd, 1 H), 7.53 (dd, 1 H,
7.29 (d, wH)o3/0F4a6 (t, 2H), 15 7.14 (t, 2H), 5.62 (s, 1 HpCTAISPA3(RY s, 1
H, 3.20 (br s, 2H), 2.38 (m 4H), 2.2313-m 2H), 1.80 (d, 2H). Exanple 12
8-[B is(2-chl orophenyl)nmethyl]-3-(2-pyrazi nyl)-8-azabicyclo[3.2.1
Joctan-3-of M4 C NNI " G 20 Add t-BuLi (1.7 Min pentane, 6.0 nl,

10.2 mmol ) dropwi se to a solution of razine (1.0 g, 4.9 muol) in
diethyl ether (20 m) at -50C and OExatpioRyraz; ne { this, add a Shi Ut on
of the prodggBid(panidtopheryamethyd-3-G- ﬁyt‘mazﬂﬁ)ﬂ) mazbblcyololl:HE ldctan)3-obr opwi se
and stir the reaction mxture for addition .5 h at -50C. Warmthe
reaction m xture to anmbient tenperagur q\}/ernl ght. Pour the reaction

m xture into 25 saturated aqueousNHAG| [eXNract wi th Et OAc. Conbi ne the
organic layers, dry and concent p e re5|due by col umm

chromat ography to produce the title ~coifppound (400 ng). '"H NVR (CDCl 3) 6
8.96 (s, 1 H, 847 (m 2H), 7.89 (H), 7.29 WD 03/039469 PCT/ US02/ 35539
-14 (d, 2H), 7.27 (t, 2H), 7.14 (t, 2H), 5.63 (s, 1 H, 4.34 (s, 1 H, 3.20
(br s, 2H), 2A&F n(BuLi (29M i2 h’é&a(lm4 BHinl, 12.0761nfal) deigwisEtanpsaution of

So[c?%ﬁ( ;%2 §1h6| g—&;tpr)%%g{myl mEtrTa/ne (NG pyr m dloln¥r|1 )I'Hé (%abll)%{d/é)‘[(?and stir for
]8 [ Bi s( rep 1
3 2. 1 T trasaEd b aﬁ”yc"fgée 5 B Yo Br AR BRI, 790,

nol ) i rbd%sbmtmn)oft;g/r@azmel(gtgm@ ‘D1f75nrlﬁbgrmﬁ§HFi (8 shl)rdropdAde amnd s the nmol )
and the product from Preparation 3(19, 277 mml% In THE 45 m )

dr opwi sereantiorn tixtuge faxT! Some“r ali gt C. @.@éﬁ’ﬁktfh adldea solution of rom
Preparation 3 (1.0 g, 2.8 mmol) in THF (5 ml) dropwise and stir the reaction mixture

he product

10  for additional 1h 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 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-azabicyclo[3.2.1]octan-3-ol

N\
"

Cl

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 diethy! 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,CI and extract with EtOAc. Combine the organic layers, dry
and concentrate. Purify the residue by column chromatography to produce the title
compound (400 mg). 'H NMR (CDCl,) & 8.96 (s, 1H), 8.47 (m, 2H), 7.89 (d, 2H), 7.29



reaction with ice-H20, extract with EtOAc, dry, filter and concentrate.
Purify the residue by columm chromatography to produce the desired
conpound WOd3/0893%? Step 2: Hydrogenate the product of St@pTHS(2Z58y) in
CH3OHEtQAc (1:1, 10 M) and 15 NH3/CHB®H (7N, 1 nl) in the presence of
Lindl ar catalyst at | atmfor 2 h, filter and concentrate to produce the
titIe corrpound 1IH NWR (CDCI3) 8 9.15 (s, 1 H, 8.70 (d, 1 H, 800 (m

2 , , . br s,
g(g ?Fll& ?-%Wt 2f) 5 1(4:$:t ﬂf& 563 ée‘? 1?43: 4.2%43(_& E&*Sﬁpfzi (tiis,;ﬁoH),&.a‘ﬁ(m,r s

8 [B| s(24fd)1|2022)(rhe2b1 )1m'é65 I(nj/IqHB (5- br ono- 2- pyri di nyl)-8-azabi cycl o[ 3. 2. 1] oc
tan-3-o0l OH CI NBr C Add BuLi (1.6 ||V|I§ hexane, 1.59 m, 2.54 mmol) to
2, 5-di bronopyridine (501 ng, 2.12 :%Mtol uene (13 nl) at -78C and
stir for 2 fa. . [ 2n@ml ) in
ol uene (2 R et B R P bRyl TRt

saturated aqueous NH4Cl, extract w [1 2P, dry and concentrate. Purify
the residue by preparative thin | a raphy and HPLC to give the

) (s, , 7.85 (m 3H), 7.50 (d, 1
35539 -15 7.19 (t, 2H), 5.61 (s, 1
2.15-2.40 (m 4H), 1.75 (d, 2H).

title conpound. 1H NWVR (CDCI 3) &
H, 7.25 (m 4H), WD 03/039469 PCT
H, 4.85 (s, 1 H, 3.20 (br s, 2H)),
Exanpl e 15 1, 1- Di net hyl et hyl

2- B-2.1]- 5
2 11 [ e e hhormenm s o ponarmapmssiate 2 L)
Ne N)~ N3,2.1Wc@reB®l Njj HHOCHCH3 C Step 1

2 BrOTD- O L ML UL TS5 s I e R TR B0 e oc
and sti rsgtidiof Q-Tbrémbpyrﬂ'mdrﬁé?(%@ iy, Q‘%?erﬁnolﬂéﬁ(d thDperict aASPAsptation
concentrate to give the desired conpound.

10 3 (1g,2.7 mmol) in THF (5 ml) dropwise and stir at RT overnight. Quench the
reaction with ice-H,O, 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 ml) 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 (1, 2H), 5.61 (s, 1H), 3.15 (brs,
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]octan-3-ol

OH
Cl N

Q " — Br
O cl
Add Buli (1.6 M in hexane, 1.59 ml, 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 toluene (2 ml) at -78°C and stir for 3h. Warmto
25  RT, quench with saturated aqueous NH,CI, extract with CH,CI,, dry and concentrate.
Purify the residue by preparative thin layer chromatography and HPLC to give the title
compound. 'H NMR (CDCl,) 4 8.59 (s, 1H), 7.85 (m, 3H), 7.50 (d, 1H), 7.25 (m, 4H),



Step 2: 2-Brono-6-(t-butyldi nmethyl siloxynmethyl)pyridine Add i m dazole (3.01
g, 44.19 mol) to a solution of the product fromStep 1 (5.54 g, 29.46
nmol ) andwD-0Bossbdi met hyl silyl chloride (4.97 g, 32.99 nmmPlCIr/tUsa2/6332¢Cl 2 (60
m) at RT and stir overnight. Filter thE-Teaction m xture and concentrate
the 15 filtrate. Purify the residue by chromat ography to give the desired
conpound. Step 3:

8- [ Bi s( lerppheml smethy4 B53s (B, 13. 201 ¢liawpt hvissp ox(ymesHy 1. 75

) - 2- pyr %?%yp quB852162,1 %I cy?:I | of 3:%2 1 ioct agl 3- ozmAdd n-BuLi (1.6 )j |(n
hexane, 2HR m, 11.49 mol) to the product fromStep 2 (3.29 g, 10. 88
nmmol ) in THE (5 m) at -78C and stirf 1d 18- Add the product from 20
Preparation 3 (1.84 g, 5.11 mmol) i#—ﬁﬁi@—%fg m) at -78C and slowy warmto
0C (-2 h}4q @ﬁ@étﬁ elHW[Z-Eﬂ[ﬂ—[&@lé@ﬁtﬂtbr@phehjﬂ)rﬁeﬁhyﬂar@dr@quefambWébl[B21]
extract with dry and concentrate. Purlfy the resi due by col um

chr obat ogr aphy Dot @-M]e? pyridiaylireeihydaminatpaienyllBnisw]athyl]carbamate

8- [ Bi s(2-chl orophenyl ) net hyl ] - 3- (Q}hydroxyget hyl ) - 2- pyri di nyl) - 8-azabi cycl o
- 25 [3.2. 1] octan-3-ol Add get Nabult ylxanani im Itpuorb Ha2.1 g, 8.04 mmol) to
a solution of the produc (N 3N g, {g ompl) in THE (30 m)
at RT and stir overni ght? reaction m fe with saturated
aqueous NaHCO3, extract wit fOAc, dry over Na2SO4 and concentrate. Purify
the resi due by col umm chronmatography to give the 30 desired conpound. WO
03/ 039469 PCT/ US02/ 35539 -16 Step

3-[ 6- (AzBigpnEt B ﬁm@-éﬂwﬂquthglpp@@@z chl or opheny! ) net hyl ] - 8-

rol) a1, 28 N 488 34584 a8 BRARE oK bR e

pr oduct GﬂmpsﬂgﬁS%anm-l (ﬁH&@ 0°8 andtyr a10°0¢or $th, rexfract wihiGHLCl,,\day m t o
RT then stir at 50C for h. Cool to RT and stir overnight. Quench the

reatdi orpwrthaﬁmamopomemratee@ give doRi denFRrCPOMBRYAGCt  with CH2CI 2, dry
and concefyl 5 z@\_Lg_CPPg{dé%)(%w@@ﬁgtmglog(%%%ﬁmngm Lomat ography to give the

desired
3-[6- (Am' nOrTEAdjdllmrd%-zpber(BcUhgl 34 39[ =) 2ochsautiprh ohtHe) preidugt froBr Stembl cycl o-

product ©ehdseasbanmepnd bt Himemaill enbidelPug G SERRPD it ChGCk
presency 6@{ eﬁl%thr Ougﬂ fF g(g%\}\a”tr{tevutﬁ%géé&%}%%&tdraeadﬂ &bntntatie thert m for
15 f ltrate. Purify the residue by chromatography to give the desired compound.
Step 3: 8-[Bis(2-chlorophenyl)methyl]-3-(6-(t-butyldimethylsiloxymethyl )-2-pyridinyl)-
8-azabicyclo[3.2.1]Joctan-3-ol
Add n-BuLi (1.6 Min hexane, 7.2 ml, 11.49 mmol) to the product from Step 2
(3.29 g, 10.88 mmol) in THF (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,CI, extract with
EtOAc, dry and concentrate. Purify the residue by column chromatography to give
-the.desired compound.
Step 4: 8-[Bis(2-chlorophenyl)methyl]-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 NaHCQO,, extract with EtOAc, dry over
Na,SO, and concentrate. Purify the residue by column chromatography to give the

30  desired compound.



CH3OH (3.5 N) and concentrate to give the desired conpound. 15 Step 7: Add
tri phosgene (34.8 ng, 0.117 mmol) and dii sopropyl et hylam ne (222 ng, 1.675
mrol ) to wovslstssdn of the product from Step 7 (157 ng, OPBIESHmBASPI i n
toluene (10 nl) at RT under argon. Heal6t+o 120C and stir for 2.5 h. Cool
to RT, add N-Boc- ethylenediamne (65 ng, 0.42 mmol) and stir overnight.
Quench the reaction with 20 saturated aqueous NH4AClI, extract with EtOAc,

dry overg SRINPEShYBIEpyridiHy1]-BYBISIE chR¥b S RYn@thgRB-at i ve thin
| ayer chroma oggggA to gi \S;IZI pyrl Hﬂ 1 CSIg@rﬁc);ound}d Iﬁyan\/R I3) 8 7.9 (d,

2H) , 7 7aqul¢yd08|)21]bzﬁr(-a -0l 1 H) 7.1-7.4 (m 4H), 5.65 (s, 5.25 (b,

H)
?d 2H) 4. 42&&&.&“%}%@10&%% azlz?e 2372 ména) 96'?91mo?)é'n %84§|ag15?)|cy<959 1.65
N-(2- (An}mgqmadeb =Nenk[($50 $nd B).89 h@bl)% w&@diu)ctrﬁbhymep% f(ny@tr mggo&ﬁ

azabicycl0[3.2.1 ]-oct-3- -2 pyridinylJmethylJurea OH O ci N _NN-~NH2 N

H H Bl AudblHat 09Q, stirifer rmm WErm tei i} tthﬁrastmtlﬁQ°6rfooﬂ lEx&epl t© R 3093 ny)

CH2Cl 2, 30 RT d | d
consunpt ?W@‘%ﬂfﬁ'&% CoreReh ettt e o el AREALE Nt R SARLS" ©
title cogpaund,cis d‘i’;hgnmt@h@éﬁﬂr@tre' deyFdlttie rdeRludvBy 2othimin ﬁﬂaﬂﬂnatowéph anpl e

17 3-[ 3- (Amnorret yl)-2-pyridinyl]-8-[Bis(2-chlorophenyl)nethyl]- 5
azabi cycgw[aahedeslmfécamn@uod OH cl N N bel NH2 Step 1:

ol ) ¢ oSl ] RIPTATFOBNE 2By e B D b brfbictidn? S
nmol an[B byl teﬁr?—39cﬁ g, 29.28 mmol) in toluene 10 (150 m) at RT and stir
for I h., fi and concentrate. Dissolve the residue i
Add Lindlar catalyst (44 mg) to a suspension of the product I?rom Etep 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 concéntratg to give the desired compound.
15 Step 7:
Add triphosgene (34.8 mg, 0.117 mmol) and diisopropylethylamine (222 mg,
1.675 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,Cl, extract with EtOAc, dry over Na,SO, and concentrate.
Purify the residue by preparative thin layer chromatography to give the title
compound. 'HNMR (CDCl,) 8 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- pyrldmyl]methyl]urea

S

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



(93 m), add to a suspension of LiAIH4 (1.11 g, 29.28 mml) in THE (37
nmmol) dropwi se at -78C and stir for 30 mn. Quench the reaction with
sat ur at edwagamesndsy NHACI, stir at RT for 1 h, filter throwrgh/uset/sise9
extract with Et OAc, dry over Na2SO4 anel7-concentrate. Purify the residue by
col um chr omat ogr aphy to produce the desired 15 conmpound. Step 2:
2- Brono- 3- (t-butyl di net hyl sil oxynet hyl ) pyri dine Foll ow the procedure of
Step 2 o r IR i ( 100,
To- a5 mmel P i Py e Rl e o TR M o B B e o420
i m dazol B1*).3.31 g, 48.71 nmol) to give the desire corrpound (6 38 g) 20
Step 3: 8-[Bis(2-chlorophenyl)nethyl] - 3-(3- g,t but yl di net hyl si | oxynet hyl
)-2-pyridinyl)- 8-azabicyclo[3.2.1 F&E@M- Fol |l ow t he procedure of Step
3 of Exanple 15, : (.:{tgw ), n-BulLi
(1.6 Min hexanes%é}ﬂ%lhbﬁeﬂgﬂﬁﬂ-ﬁyn&h?ms 22"'}"(63'?@? nglt)rpc%;?nhﬂrgénggr ation 3
(7 66 g, 21.1 nmol) to give th@Zain@}lCiCéEZpﬂodﬁa?@t% -0p5. Step 4:

8-[Bi s(2-chl orophenyl ) et hyl]-3-(3- hydroxyg&t hyl ) - 2- pyri di nyl) - 8-azabi cycl o
- [3.2.1 Joctan-3-o0l Follow the prou:)ed ptep 4 of Exanple 15, using
the product fromStep 3 (12.3 g, | )] and tetrabutyl amoni um fl uori de
(11g, 42.2 mmol) to gi ve the desirgd corrp . WD 03/039469 PCT/ US02/ 35539
-18 Step 5: NH2
3-[3-(Azi donet hyl ) - 2- pyri di nyl ] - 8- [ Bss£2- chl or ophenyl ) net hyl ] - 8- azabi cycl o-
[3.2.1 Joctan-3-0l Followthe procedure of Step 5 of Exanple 15, using the
product  Btepni:Sediromo-gwdroxneitypyddingol ), di phenyl phosphoryl azide (67.4

, 0.245 0.32
mol) to i ve 09 S e RS § e pd mih 5 <CUEh S oRbR: D)
t he pr gcmdnl@eca‘rb@kﬁila aﬁzl@(57 EX@)TQ?GBQlﬁlnéol)sam@ hBtJhe(Z)l%@QQ 28 méfmcS) mptolienes9

and Lindlar cata 1t roduce t t|l e copgpoun
(co@s) (169 @')@@P(Tdanqswgmﬂwfgsﬂkt%r ngl goncengraie; bisslqjve eo@s')d“fsn 1Jr\ﬁ'!?@nb
5 60 : 2.50 (dd,
(S (ka 4?—§d ?osa ’SP%nS%P;&f Lllﬂnggrp(ﬁgi%@Z B| S?%(ln'}-llg;(ggah%ohenyl) (
)rret hyl ] d®pindsd a’e-tWWCaandﬁ@t)r-far PO mhidi iQuUdnch-thazabctiyevith[satrafed aguenus3- ol
NH,CI, 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-
methylpyridine (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-pyridinyl)-
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]octan-3-ol
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.



off G N / Nol C NHCH3 15 Step 1:

2- Brono-4-(tert-But oxycarbonyl am no)pyridine Stir a m xture of

4- am no- 2wbrossgRyy i dine (1.00g, 5.79 mml), Et3N (1.75 g, PCIUSBZ33sa®d| ) and
di-tert-butyl dicarbonate (1.90 g, 8.6918mol) in CH2A 2 (20 m) at RT
overnight. Dilute with CH2CI 2 (10 ml), wash with saturated aqueous NaHCGQ3,
dry over 20 MgSO4 and concentrate. Purify the residue by colum

h t 8- -
R T 0 T PR S R R g il

] - oct - 3- {3.2.1}bctan-Bebli nyI]carba mate Add n-BuLi (1.6 Min-hexane, 1.12 ml,

L O L) e RSB AT S AT M R S
0. 94 mm{@szngTUEz(elrrmw)adlphérﬁﬂpwgbh@wlrazfdé@ A myvay.pas enifidl) apad 8tir for

overni gh Quench w th saturat ed ueous NH4ACI, extract with EtOAc, dry

and Boncdiazabicyclodd Ojundease’cogi(64 6UpgC@Banﬁmh)rt@rwt/@@?%lgwr%ccym@umé.e
desired g&oduct dlgéj 039469 PCT/ US02/ 35539 -19- Step 3: Add LiAIH4 (1 M
in ether? '@'WPFB mmol) in dioxane (0.5 nm) to a solution of the

pr oduct S;eg’grStep 2 (48.4 ng, 0.087 mmol) in di oxane (0 5m) at RT and
stir at reflux overnight. Cool to RT, add LiALH4 (1.0 Min ether 2n1)
and stir at rfkglloywtheprocedgresohStep atkxamela dacsins thg PrRdusbrom %tﬁ

h
and conclouTigh and it Sy B0(r Kgfto blodise the anEcoltigouttd. RIS (bl ”
t he10i t | 840qdpO) .95 kil NNR), (7CBGH3) H$.7105(7d15 {mHYH),75.86 (641 H) m5 (b? soaHa 15

6 6. 75 1 , .6.39 (d v 2. 70 , 3. 20 , br, 2H), 2.95
(s 51949048 4%} g 18 1o 250 (819D, Zasit dohyrs 6 il e 10 "
3-[6-[(2-A thI 2- d bi s(2-chl h I t hyl ] - 8-
aZ<[3.bl E:3(/cl OEn?,ngel {oz:?gnnng] ol IC)yrIH ERdmoi 1 '3( chlrorophenyl)ymet iyl ]

8-[Bis(2-chlorophenyl)methyl]-3-[4-(methylamino)-2-pyridinyl]-8-
azabicyclo-[3.2.1]octan-3-ol

OH
Cl N

avR®
~ ' cl NHCH
15 O 3
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 (1.90 g, 8.69 mmol) in CH,CI, (20 ml) at RT
overnight. Dilute with CH,Cl, (10 mi), wash with saturated aqueous NaHCO,, dry over
20  MgSQ, 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]carbamate
Add n-BulLi (1.6 M in-hexane, 1.12 ml, 1.81 mmol) to the pfoduct from Step 1
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,ClI, extract with EtOAc, dry
and concentrate. Purify the residue by column chromatography to give the desired

product.



N~, C Step 1:

8-[ Bi s(2-chl orophenyl ) net hyl ] - 3-(6-brono-2-pyridi nyl)-8-azabi cycl o[ 3. 2.1] -
15 oct an-WoaB/03de n-BuLi (1.6 Min hexane, 26.8 n, 42.92Pewis)2/53539

2, 6-di bronopyridine (12.2 g, 51.5 moOt)9-in THE (150 mM) at -78C and stir
for 2 h. Add the product from Preparation 3 (9.28 g, 25.75 mmol) in THE

(50 M) at -78C and stir for 3 h, warmto RT and stir overnight. Quench

W th satg{ t®d aqueous NHACI, extract with EtOAc, dry 20 and concentrate.

Purify t residue by colum chromatography to give the desired product.

Step 2: 1 1 MdrtiAdylhéiMyh ether, 0.26 ml, 0.26 mmol) in dioxane (0.5 ml) toasolutlon of

2O o sl BB e MBI e Pt o BRERA SV 8 a0 B 31 e
from St eﬂéﬂi‘}x 6@érrﬁgﬁ‘fg CQoI]tngT”EUd) LIANHB‘M? 02@ in it QVEmI)aéﬁd“ﬁlr(ak%@ﬂlﬁleoro 77

mrol ) and pyridine (12 ny, @% 110C in a sealed tube for 3.5 h.
Cool 5t o &, Qurhak Bedeachyn m@dﬂzé}r(m Bquepuaiir @B 54%¢, 0. hnﬁtaadérbm ght .

concent 195 SRR PROAG Hlepizh ﬁ'g%%”@ﬁ te e uihg G by oty ™
?ﬁSIe[ ﬁgrcmbﬁﬁMraEBQ tcy\ﬁr&ﬁld&tﬂéﬁﬂel?ﬁfﬂip&dﬁﬁﬂ 3!33?[91R @@CI )SBQD g; 1H()1d7 BISI(d(()iSN

ol ) || T 1445 (ot S oAb s u:adfsﬁ@l(d( 2P B7OdERaH), D20, Hry 2 961
t RT f ehh f N th d st t 30C
?or 24 ?\S gﬁigonce?w161 Qrz @%t Wlt OI Gﬁcﬂd f: Intgr te{)) g?\r/]e fhiart?tle
conpOund as white soli d ESI - M5 49Exampldd Q M+) . Exanple 20

LB SRR i S RSN

azabicyclo[3.2.1]octan-3-ol

- Eﬁ\i’/\(”\/\r\m2

Step 1: 8-[Bis(2-chlorophenyl)methyl]-3-(6-bromo-2-pyridinyl)-8-azabicyclo[3.2.1]-
15  octan-3-ol
Add n-BuL.i (1.6 M in hexane, 26.8 ml, 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-8-aze;bicyclo-
[3.2.1]oct-3-yl]-2-pyridinylJaminoethyl]lcarbamate
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.

30



10 Add Raney nickel to a solution of Exanple 1 (160 ng) in ethanol (10 m)
at RT. Heat to 80C and stir for 20 h, filter and concentrate. Purify the
resi due bwoamalssm9 chromat ography to produce the title compaursd2/3s5Bd NVR
(CDCI3) 7.85 (d, 2H), 7.25 (m 4H), 7-3% (t, 2H), 5.55 (s, 1 H), 3.40 (dd,
4H), 3.10 (s, br, 2H), 2.05-2.35 (m 6H), 15 2.75(qg, 2H), 1.55 (d, 2H).
The conpounds of fornula | exhibit greater than 50-fold selectivity over
cl assi C@L@%pi d receptors. The ORL-1 receptor shares a high degree of

Wi

honol ogy h classical opioid receptors (i.e., , K'and 6), but the ORL-1
receptor is not 20AddtHGk{1dtiINBthemndotferblio applitias of #ripwsystEasustam? oi ds

cough supr B0 B arinGHE 8 BTipCaP e TRaf R 31D AR LR g
side ef fgﬁﬁafr fOHSAh AAJRARIthet @588 rileF HISB(1Nin ethBPF hhaatit Mo ieange and
physi cal dependency. ORL-1 receptor agonists do not activate the mnu-opioid

r ecept or Conoentrater treat withethenanedfilied to givectbel titlsi corapeunskas white2®]ids & @it y
profile {oids. The ORL-1 receptor agonist activity of
conpound@l%ggg?'gﬂﬂhﬁaﬁﬂ' and their effect on cough and respiration can be
measured by the follow ng tests. No@yeemlerobi ndi ng assay CHO cel | nenbrane
preparation expressing the ORL-1 recegtor ) was 30 incubated with

F z(]lzﬁc@“&h

varyi ng concent8-#Bis¢hshieropheryl)metiryl HAE32-HETMdpYi-8-a buf f er
WD 03/ 039469 PCT/ US02/ 35539 - : LIy M HEPES (pH7.4), 10 nmM
NaCl, 1 MM Md 2, 2.5 mM CaCl 2%2?9%5ﬁ?'@'ﬂ%\9?ag‘e§1§ér um al buri n and 0. 025%
bacitracin. In a nunber of studies, as sOlewe carried out in buffer 50
mMtris-HCl (pH 7.4), 1 ng/m boving mn and 0.025% bacitracin.
Sanpl es were incubated for 1 h at/ ryam'tenpeyarure (22C). 5 Radi ol abel | ed
| i gand bound to the nenbrane was kafvest@d over G-/B filters presoaked in
0.1 % pol yet hyl enei m ne using a Bran | cell harvester and washed five
timd8 with 5 nl cold distilled water.>Nonspecific binding was determined in
paral | el by HA : i i m‘ tR1.
Al'l assay poi %F?Fiv\ﬁe Sgﬁggﬁe%&!dfgfu%%@gﬁegz??@ ér?)éghr]?SMngﬁ}-:speci%{?c
bi ndi ng. Haét ©Ca8@@ ahd stisfarf20K, fiker andedeaceasiratg. rRdrifgdise redidudk bpwolumnt he

I LTI el el maned ST O T R B
nM bei ”Q%rﬁ{@ﬁmf%??gtb?gf) §3EYES1HPB ARV, AH)S 3PS, bt &) 0 HRRP RESrirgH s hown

in the f
15 2.75(q, 2H), 1.55 (d, 2H).

The compounds of formula | exhibit greater than 50-fold selectivity over
classical opioid receptors. The ORL-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 énd other opioids used as cough suppressants are knownto
éctivate 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 receptor, 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 I, 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 ['*® [J[Tyr*Jnociceptin (3-500 pM) in a buffer



Example # Ki (nM Exanple # Ki (nM 16.286.0 2 7.6 11 7.0 3 4.0 12 2.0
4 4.0 14 1.3 6 5.4 15 Using the procedures described the European Jour nal
of Phar mnewoloogy46836 (1997), p. 233-242, the agoni st act iPeirtusonsssaodnpounds
of the invention was determ ned. The &deni st activity (EC50) of these
conpounds was neasured to be in the range of 20-200 nM 20 Cough Studies
The effects of a nociceptin agonist are evaluated in capsaicin-induced
cough i : | HCB! 1 Irhli sh
Journal Co g T P N o ot a2

Bri ti sh bdetHeedruai aPuatimand 0035 %2Elyacid.3 M éﬂﬁnbﬂr?cﬁ)siudl‘bs,samdelwerg a
w dely used nethod to eval uate the of tentlal antitussive
drugs. ©Rgied g%ﬁlnf@ﬁ%éorm%tr'ﬁldﬂg@f 61\; ﬁnq{m&é ReAT %jbumt'fhﬁp es

Ri ver,

chanber %I %%wCﬂ%%hﬁse?@ggfp%@{ggn?%@%ggggm lﬁ‘ggﬁo ocrggésfgf)?:llt%@fé; 0Op i for 4
m n)5 WORXHi©I384$ R§andBONB&bBe meabrane dasdtbriogstadjover EE&UBIﬂItEES (Puritan

Bennett, L KS | h f h
exposed pm?é}a%%de Q% Rplaivieneining Usa 8 Bandel fun EaveshE EtLasiP e 1
m cr Ophgur fedl ﬁg%dml eolhhﬁstm@amﬁér aﬂéngsémﬁd: Bﬁwdl‘mg wak detdiftine® s panglel bgrhe

si gnal m crophone was relayed to a pol ygraph which provided 5 a
record (simndimswquferfmfrmdumglﬂse pigisehee of dhildireciaeptiny Adleddsaly ints werekg,

p.0.) or test conpoun ven 2 hour 93)/1 re aerosolized capsaicin.
The ant iPeliogmngd in d é‘@l'?@tﬁﬁf‘cgﬁgl BPRiFPESH '%3 9p.o0.) was also tested as a
pos{¢ive con efe/mifBa Bod¥ Weil RAoWRN€ tehHOr med on nal e
Ha?!t ey gui nte%é?%lflagaﬁiﬁglkﬂg |fnmvve| gﬁ'r rom450 to 10 550 g. The ani mals
were fasted overnight but given water and |i bi tum The guinea pigs were

|l aced in a olebod head- out

BI aced l)ver }[,l\%)é n Cﬁ '8(')'%]\63 'PBV% IH% qj?l ‘?mﬁ%%‘??%@mh? Eﬁges
gui nea R &30 Tn'fW \Mltt?&ds'mauﬂd@ﬁavm@ld Ki exusasssasuoasMaseing gréfeaednt i al
pressure across a wire mesh screen which covered a 1-in hole 1n the wall

of the pl et hydvalpesiior sgverahexgmplified compounds are shown in the following table:

- Example # Ki (nM) Example # Ki (nM)
1 - 6.2 8 6.0
2 7.6 . 11 7.0
3 _ 4.0 12 2.0
4 4.0 14 1.3
6 5.4

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 (EC,,) 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" tfransparent

chamber. The animals were exposed to aerosolized capsaicin (300 uM, for 4 min)



15 signal was integrated to a signal proportional to volune using a
preanplifier circuit and a pulnonary function conputer (Buxco El ectronics,
Sharon, GVO,03108de4 XA). A head chanber was attached to treTaliSer/s3s3M0Qgr aph
and air froma conpressed gas source (2% %2, bal ance NO was circul at ed

t hrough the head chanber for the duration of study. Al respiratory
measurenments were nade while the guinea pigs 20 breathed this circulating
air. Th I t (! e couch
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0 nglk Q. : t I
veny ol e tepf Gerlalit whrf elyenc? s Horbre FEICSRI & Galselin? 1T SHAEERI4L ™01 o
wer e pl agarlity of ©addfémEs lmlgm@pS@DWa%FA‘Iso tésiedilee@ pmmet‘:oratml circul ating
air were_reconnected and respl ratory variables (tidal volunme (VT),

respi r at Bespiraiory Measuiemedifiut e vol ume (MW = VT X f)) were neasured at 30,

O oo S o SRR TRL 3y BRAo g AF T R ruiFBE00C,

of 1®r mss0 ¢§. dhe dixﬂnwltmve'resfastegﬁow'/ernig‘m b ghedsvater anﬁillbltUnwe'Fine guinea

pref erably one. npounds, of this |nvent| exhlblt ant ctivity,
Pl o SRR PIACSY Bro Bhosr ey MG Aoty ORI BriBERE ol was
treated FIIQée&BUQNh%Qamﬁ%Iéﬁééa to%r&ﬂ@’e %ﬁ%nﬁ@ﬂ% bé‘alrt%‘%\%éﬁrth%hm’eaaﬁ et Of
formula I may m ni stered ng wt e or nore additional agents for
t r eat i nghe qlethysmogeapy blrﬂcarsmsaneyaqmedra:s a diftecenithl presswiatachoss amirges,

% nah on e e Bich Folarecta M el fo¥ g bRl mEthyshibalabiL, T airfiow
t i NK1,
o g RS intedTaRld tﬁ’eér SighaRptdpoRs el I?Z%'E“é‘%%%fg%ﬁg%ﬁ?i? i

Pr ef er atAnd a pttmonas fuaetiorogomputeri(Busen Elactionias: SSaerpiel ¢ Bi1gstal i )ofA

o o e Aot o Ll L 2l s, an

anti hi Stmr@@&1%dgudélanaéﬂ\ém| @rcuized aisiongh th@hehdiﬁ'\ahﬁ)er&cftheas'tl ne,
br ompheni ram ne, certirizine, chlorpheniram ne, clenastine,
duration of study. All resplratory measurements were made thIe 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 orally 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 plethysmograph, the head chamber and circulating air were reconnected and
respiratory variables (tidal volume (VT), respiratory rate (f) and minute volume (MV =
Vr X f)) were measured at 30, 60, 90 and 120 min post treatment. This study was
performed under ACUC protocol #960103.



15 cyclizine, carebastine, cyproheptadi ne, carbi noxam ne,

descar boet hoxyl or at adi ne (al so known as SCH 34117), doxyl am ne,

di et hi ndwopa3/0east i ne, epinastine, efletirizine, fexofemadiuse2/35539
hydroxyzi ne, ketotifen, |oratadine, |evZ®abastine, m zolastine,

equi tazi ne, m anserin, noberastine, neclizine, norastem zole, picunast,
pyrilam ne, pronethazine, terfenadine, tripelennam ne, tenelastine,

trimeprazi ne @Rd to fteb doRfdtlirflsn:foRAla! I dint 5 baRirRREd Rt Rf mBirRidaBMme H
receptor antagonists 1nc e: thioperam de, 1 nprom dine, burimm de,
cl obenprthjs inyentigre pireferatdy omef et i di ne, S- soprom di ne, R-soproni dine,

SKF- 91486, -1 75737, 201 . Oth d
can readily beOBPRLOES Qg‘:i'%'W@PB?%%%Jbé‘ﬁﬁ\/ﬁ“@ﬁ'ﬁt?az‘ﬁg't}éé“?lé@ggﬁgcO%HIEnzvvn
et hods, ¢ kgehbﬂ%gﬁlg?éggjtg i WAmBhin A5 ey R RRCras=aYoRBGugHIRg, AUbBSR Pi g

neuronal m con assay, both of which are described I'n
Pat ebit SrEbAogioeptirAremehtar QREfLag@istyf formulazlesay &e aﬁmunrstar@ﬂaalanﬁyvlﬁhd is
described b

Subt ypene o andioprLagas gyl sl BENSTRRARREER 50 rne

term " | edgfottel 9rfn aRbhiBidndihes) Mb@ﬁ}@er%@)é iAGIBNGrsO leLkORSHEhhiBHRES, | Fihi bi t s,
restrains, retards or otherwi se Interacts with the action or activi ty of

| eukotr |iahmOrMadﬂmmglarec@tmmmlets rénthenekderiviadines axrlaazdmenerg;m ncI ude
gﬁ?f)re'c,“l}%?gp R[aéggws)ts,g{égﬁ%ﬁ azb ger\é\oar?t%écuos?élgvdéggefggétgrséo%/ 3!5[%1 NKg2 and
phe | ] I t

I kA it TR SRS Dby pomi

717 of this mventlon comprises one compound of formula | and 1-3 addltlonal agents,
1(((R)-(3(2( d|fluor02qumolmyl)ethenyl)phen )-3-(2-(2-hydroxy-2-
pr opy| ) -Prefesably) t-Riasid ltm@h%@@"@t apd Wﬁd%[@@ﬁrﬁ@}’éc@%d't"aﬂ@ qgetsodi um sal t,

gefgz'l?%jg?ﬂ%ﬁf@gg A c%mgr S %&ﬁ%&%ﬁéngmges%%temlzole azatadine,

pyr i d: n eﬁzeyags)trrl(el,:_)aﬁﬂvm:ngl Dymaplydnircining; (;éﬁlhﬁrdleoxlglefphemndmwhet tlghgstiaay| )

ro thig) net Cc aneacetic, aci and, it um s

Reoly | bercltinagrarspanings cahishes! fingegarhinaxane, g@@cab@%ﬂhamg%atadme

N-[ 4- =R | but
benzam qejoeonn BE SRS Tl ks ainin & aRiu e Sbdsgiie) EpRiegcy )
(cycl opeafftejllnzt‘ne[ fexuie rraminye, m){d(r@xyZMG}/,ll@thcbtffenylb}ratadunbalwpb]abastme] 1- et hyl -

i ndol e- 5- ca mat e gescrl bed in WD 97/28797 and. EP 1

[ 2- [[2(@&2@%8 NG, eypitaring MI2BFGI.-HORIASHI ‘F]”eoWFﬁﬁtﬁV‘l'zi%‘ﬁe[H?‘i’TgéEt| c
aci d, JdgsgfiAhpR, 'pPoHet%ezm%a'c&féna'ﬁl@@anﬂ@l@nﬁ@ﬁ'ﬂn@@é‘ﬂﬁ‘é@tlﬁét HhediB2Hha2e7b5 A

The term™5-|1 poxygenase i nhi bi t or" LO i nhi bitor" includes any agent
or 205 doppdiding.t hat i nhibits, rest ral ns, retards or otherwi se interacts

with the enzquglin-iliﬁ‘litative 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 H3

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., "Identification of Two-H3-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-



action of 5-1ipoxygenase. Non-limtative exanples of 5-1ipoxygenase

I nhibitors include zileuton, docebenone, piripost, |Cl-D2318, and ABT 761.
Non- | i m twDiose3skanpl es of 9-adrenergi c receptor agoni st s PCRAISO285539

al buterol, bitolterol, isoetharine, ne2éproterenol, perbuterol,

sal meterol, terbutaline, 20 isoproterenol, ephedrine and epinephrine. A
non-limtative exanple of a xanthine derivative is theophylline.
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chl ophedi d noscapine. A non-limtative exanp an expectorant is
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aci d. \/\Qne%@)%%@aro%ﬁéb@ﬁé §é§38nd 1t8@oBQrm @élenfésdmgea hanrecsyeszed and

conpositions fromth onpounds descri bed e(yéi his invention, inert
X

phar macedtS. Ratept @ézwﬁébmraab}kasb&[ﬁcahw fetiezokatyi4idr1-peazeryrangol i d

formpre I capsul es,
cachets \Qﬁé?&ﬁ%ﬁg‘buﬁ%?eﬂ%ﬂ%@?@b%@ th???égsfgb’l 5%(% %Wﬁsggd of from
aboty 5 iaftrl@kabp(ttycmwu@[ﬁ mhmx»yem ng«oﬂﬂhwﬂ@hyl)ﬁalrbahbyl lsemzyq tarethyds s
are known in the art esj um carbonat e nesi umgi% & tal c,
Slgar | | BepBst-sarhamale) S SgrnaanaicL ACIRBY 87 e R oSk R cand o labkit ks

solid d d K [

suppos, 1oy ey a4 By S Gmot R i o B 'Y,

gl ycer i destent 5@96040Dand dapaseée patentrdPD88L25268dAt he active ingredient is

mxtur e i's tnEHE EBBLAERP SN aEn T ET ot SLR HBIRHS PR b0 and
t heygby é&hp&ﬁdthahm.% fr@ét?élﬁé CRAKRLI Rt figerselslitB iSe cREwRSNS! Ons
and enul si ons. As exanpl e may be nentioned water or water- propyl ene
gl ycol sattioni erﬁahpcmygpaaeat dloaHlimitativengxaraples of 5-lipoxygenase inhibitors
include zileuton, docebenone, piripost, ICI-D2318, and ABT 761.
Non-limitative examples of 3-adrenergic receptor agonists include: albuterol,
bitolterol, isoetharine, mataproterenol, 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., propylhexedrine).
A non-limitative example of a mast cell stabilizer is nedocromil 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-limitative 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.



Liquid form preparations nmay al so i nclude solutions for intranasal

adm ni stration. Aerosol preparations suitable for inhalation nmay include
sol uti onswerd/03wb? ds in powder form which may be in conipcmaiSopssses th a
phar maceutically acceptable, 20 carrier25-such as an inert conpressed gas.
Al so included are solid form preparati ons which are .intended to be
converted, shortly before use, to liquid formpreparations for either’
oral or paren i i bAL j d :
Suspensi bns. andl D E e s K o e
del i ver athisinveatis énem, pharmEoeutiesly acoeptahierchrrissasanihe eitercolid s kiguidne
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adm nistered orally. Preferably, the pharmaceutical preparation is in unit
dosafe f bitorabbut Zliparcamt Belive ingredipne Switableosolidscastiow aredewpwhindhg@t doses

cont ai ni ng appropriate it t.ive an
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PCT/ US02) 3881, cacifts Rmdmtpsuidsyca baused ascolipaasdgeffofms sultablé fomoral uni t
dose of preparation may be varied or adjusted fromabout 0.1 ng to 1000
my, nor ea@méigradioNy from about | ng. to 300 ng, according to the

particul ar appli i : : i di ng
upon the reunJr)']eéﬁth gﬂggﬁgﬁ o%ﬁ%ﬁ%ata ﬂg‘?{?ﬂ %H@%@%&v@% ta 3?' Ic))(}@té r?gql%tgﬁﬁ(??l on
bei nQ t r glgtedded®t &yovatauittarns €ifstinheltedy modehe dotieg indredieat jsadisperskdr
situation is within the skil| of the grt. nerally, treatnent is

i ni ti at eBOMPERNHSY Hierginsag)BY SHIINSh ﬂ?eeff\o %@Wﬁﬁ?&%dﬂ%ﬁ'ﬁh@ of the
corrpoundg?q,fégri%f venLé?‘Ft’s%%%%lds?éllé\ﬁé@ﬁ@@olbéhoeﬂ@rébyQGlfcﬁﬁf/?”t5 until the
opti mum ect under the circunstances is reached. For ‘conveni ence, the
total daily 1Digdidsfega prepatatiodsvncede aolitiansi uspeasionsiandemulsions. g BAg
the day if desired, The amoupt and frequency, of admnistration of
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thergof ddiioRe regul ated according to the judgnent of the attending
clinician considering such factors as age, condition and size of the
patient as weliquidsfosmverepasationsirhay sisapnedude selutigns fening@naaak ypi cal 15
recommended.dgsage reginen is oral admnistration of from10 ng to 2000
ng/ day PPEYUYEBIY- 10 t o 1000 ng/day, in two to four divided doses to
provi de rel i ehefoseNpsparatiortnaiieitye fotdmtigstoromaydatiote sviutitinescdmn salidsse.

The conpounds are non-toxic when = _ i
powder form, which may be in combination with a pharmaceutically acceptable .

20  carrier, such as an inert 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 emulsions.

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. In such

30  form, the preparation is subdivided into unit doses containing appropriate quantities of

the active component, e.g., an effective amount to achieve the desired purpose.
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15  recommended dosage regimen is oral administration of from 10 mg to 2000 mg/day
preferably 10 to 1000 mg/day, in two to four divided doses to provide relief from pain,
anxiety, depression, asthma or alcohol abuse. The corﬁpounds 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
symptofns,' 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
100 500

Magnesi urivBtoaasste NF 7. .
| t em Nos.

4 and m
gelatin

invention has been describggnabctiQBhUNsddRNFdnh IExEhsplepeci fic
embodi ments set forth above,

No. Ingredient ng/capsule ng/capsule 1. Active conpound
USP 106 123 3. Corn Starch, Food G ade 40 70 4.
7 Total 253 700 10 Met hod of Meamfizso?/83589 M X

B- Capsul es
2. Lactose

1, .2 and 3 in a suitable bleR¥er for 10-15 mnutes. Add |tem No.
x for 1-3 mnutes. Fill the m xture into suitable two-piece hard
capsul es on a suitable encapsul ating nmachine. Wile the present

15
ifications and

many alternatives, no

variations thereof will beEXAMRlEnA-Tabletsose of or di nary skill in the art.
Al suc tives reoe-H-cat-Honrs—anrdvaratoRsrare+ntended to fall
wi thin t h¥ospilri t'r}ﬂﬁﬁd'%%fpe of the present mﬂ(f@h‘?i mggalal d3oa69
PCT/ USOg#+3553 ”???_:ﬁﬂ:ﬁﬁu FS— . A Tpound 1591 esent ed by the
formul a| //R2 QRS E\&t"ﬁa RPMRYYEYsr phar maceliti cally ackeptabl e salts thereof,
wherein| > N HI nggtoggtLgagparyl or R 1s|H or221-Co| al kayl3; R2 and R3 are
i ndepengent |y |selected fromthe group consisting of FCH31 -QJH31 fl uoro,
chi or o, | brano |andCoouStarch, Raod Srade.@stasiibst i kkent s| i nddfenddnt |y sel ect ed
fromthe group comd¥spasig inPurfied Nédter (Cl-C6) al kyl| -CN, --dF31 - OCF3,
- (CH2) n{" OB, -[(CHgbin ShifeRbFood Griadle- NHSOPRS, — 48CH2) - NHAOH2) 2NRSRS,
-(CHZ) Nt NHC(@ NRARY, -(CH?\ |\|H( ﬂ—l?) 20R5 _and 1' - pl per i : i s 0, 1, 2
or 3; 5. Magnesmm Stearate 7
Total 300 700
Method of Manufacture
Mix Item Nos. 1 and 2 in a suitable mixer for 10-15 minutes. Granulate the
mixture with Item 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 Item No. 5 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 7. _7
Total 253 700
10  Method of Manufacture
Mix Item Nos. 1, 2 and 3 in a suitable blender for 10-15 minutes. Add ltem 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 fall within the spirit and scope of the

present invention.



15 RS and R6 are independently selected fromthe group consisting of H and
Cl-C3 alkyl; and R is H Cl1-C3 alkyl or amno(C -C,)alkyl. 2. A
conpound wD 03l0ad469 1 wherein R is 2-pyrimdinyl, 5-ethyl-2Poyriset/esissyl ,
4-(1- 20 piperazinyl)-2-pyrimdinyl, 2-28«idyl or 6-nmethoxy-2-pyridyl. 3. A
compound of claim1l wherein RLis Hor -CH3. 4. A conpound of claim1
wherein R2 is 2-chloro and R3 is 2-chioro. 25 5. A conpound of claim1l
sel eCteM@%@éﬂ%ﬁ@aniS“ ngof G NJHC ~~CHC OHN NAN7 ~I
N " N, \I I ~I WD 03/039469 PCT/ US02/ 35539 -29- ON,
C OCH3 A \NNNI and d 1C N 6. A conpound represented by the formul a:
OH C N.N N AGonipdundiephesered by iteeforamiposi ti on conprising a
t herapeutically effective anount of g2at Qﬁ{ one conpound of claim1 in

b

e

conbi nati on with a pharnaceuti caA¥ accg% e carrier. 10 8. A

phar maceutical conposition corrpr 9. N eRapeutically effective anount
1Y a therapeutically effective anount of

of at |east one conpound of clai
one or nore additional agents sel ecied fromthe group consisting of:
ors, |eukotriene inhibitors, H3

anti hi stam nes, 5- |ipoxygenase inh
inhibitors, R-adrenergic receptor ayonists, xarthine derivatives,

a- adgenegghifarhReepitioslpgodtpalse sats therebf, veteabin i zers, 15 anti-tussives,
expectorants, NK1, NK2 and NK3 tachykinin receptor antagonists, and

N
S
R is R*-heteroaryl or HNJ ,

R"is H or C,-C; alkyl,

R? and R?® are independently selected from the group consisting of =CHj,

-OCH,, fluoro, chloro, bromo and iodo;

10 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,),NR°R®, -(CH,),-NHC(O)NR®R’, -(CH,),-NH(CH,),OR® and

1-piperazinyl;
nis0,1,2or3;
15 R® and R® are independently selected from the group consisting of H and

C,-C-; alkyl; and ,
R"is H, C,-C-; alkyl or amino(C,-C-;)alkyl.

2. A compound of claim 1 wherein R is 2-pyrimidinyl, 5-ethyl-2 pyrimidinyl, 4-(1-
20  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-chloro.
25 |
- 5. A compound of claim 1 selected from the group consisting of

Ckﬁvﬂy@*{ LT CKMO%N
" ’ CI N), C' )W



GABAB agoni sts; and a pharmaceutically acceptable carrier. 9. The use of a
conpound of claim1 for treating cough, pain, anxiety, asthma, depression
or al cohowoabws®s9 20 10. The use of claim9, further conpPCIIUSY2/35539

addi tional agents for treating cough, -28-l ergy or asthnma synptons sel ected
fromthe group consisting of: antihistam nes, 5- |ipoxygenase inhibitors,

| eukotriene inhibitors, H3 inhibitors, 1l-adrenergic receptor agonists,
xant hi ne derivabgves, a- adr ener gi porgcept or agoni sts, nast cel

stabilizgksCl ®R57anti -t ussi Cl hxpecforants, NK1, NK2 and NK3 tachykinin
recept or 2t i '|/s,aﬁ8d
Cl

BNB~agp™, st s i s adm ni stered.
Cl N~
6. A compound represented by the formula:
OH
cl MN\
O 7
o8

DS
"

5
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 phérmaceutical composition 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, Hs inhibitors, 3-adrenergic receptor
agonists, xanthine derivatives, a—adrenergic receptor agonists, mast cell stabilizers,
15 anti-tussives, expectorants, NK4, NKo 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-
lipoxygenase inhibitors, leukotriene inhibitors, Hs inhibitors, R-adrenergic receptor
agonists, xanthine derivatives, a—adrenergic receptor agonists, mast cell stabilizers,
25  anti-tussives, expectorants, NK1, NK and NKj tachykinin receptor antagonists, and

GABAg agonists is administered.



