WO 2005/ 037280 PCT/ US2004/ 033638 MUSCARI NI C ACETYLCHOLI NE RECEPTOR

ANTAGONI STS FI ELD OF THE I NVENTI ON This invention relates to novel
derivatives of 8-azoniabicycl o[ 3, 2,1]octanes, pharmaceutical conpositions,
processes for their preparation, and use thereof in 5 treating M3 muscarinic
acet yl chol WR20EEMor nedi at ed di seases. BACKGROUND CPCWPEOEWWI ON
Acetyl choline released fromcholinergic neurons in the peripheral and
central nervous MISSCARINKG ACH: IO OHANE R IEL ) AN A4 sses t hrough
interaction with two nmajor cl 9&‘ d e receptors - the
nicotinic and the nuscarinic I tors. Miscarinic

acetyl chol i ne recegt aivent{dRHEaRs Jo ptiaRavitivet BES-asdandIdya6[3,2/110kafkespr Ot €i n
coupl ed receptors that have_ seven transnmenbrane domains. There are five

subt ypes of BEROARESutica) CORPOSHONREPIOCEFES (R IF1N RECRAFRIoR, d et theeokin di st nct
gene. Each 0&@#;}@3& ¥R BE A PERoIL SREAYSmEMAEY BisBlgy, macol ogi cal

properties. nic acetylcholine receptors are wdely distributed in

vertebrate organs, and 15 HXMCKGREOIEWD OBTHIINEENTI@NbOt h inhibitory and
excitatory actions. For exanple, In _spooth nuscle Four_lé]ﬁi n the airways,
bl adder and gast rof§iYleagling sleassdfrom chadingygesgearonsi the periphsral and-qenfral

responses. FRovEQ%LQ¥hns %&@éﬁmﬁyﬁﬁfr&&{&mg@ﬁ Brotdsbed thibugh S adoh With

acetyl choline receptor dysfunction has been noted in a variety of different
pat hophysi ol tep wajor glasseeaf ac@iplchelingrepaplers - the aisoiinia apdhiie oivwseatine obst ruct i ve

20 pul mopary_di s adonfd Lt | O of

it bi tofg MEHGRRs fee e, M TR o Rl ACHE bonfidtnd

par asynpat hekiperfiaily e6Ggug@pinycbmged febeptqsithatinae yeenmahdmanigaleclomamysi ng

I ncreased ac | chal i ne rel ease | 1 owi vagal . nerve_ stinmnulation. This
MAChR dysf unﬁ%ﬁﬁ“" 8’§&P‘B‘§Pﬁ8ﬁ?m "ﬁ?'b%rq\dé'g\gi’iaWFV%r’r%ﬁ‘Fﬁf 4t g i ncreased
stinul ation . I ; . [4.d} tte, 25
Lanmers, et glqlcsmll\é?g%c% %IE‘%S% %gﬁ‘i‘ %P@mptgﬁﬁ '%lell et | on“lzélfogtcf%eP r({% L

gast r oi nt est Mhatarinicacétylcholinentdeptonsedre widdlp distritobtesléa sertebtdBD)rgamsandt s in M3
MAChR- medj at ed hypernotilit rins, Meijer, et al. 2000 245 /jd).

| ncont i ng%ceﬁ’&ffe%%é’mﬁ? %ﬁ?d’é?d\{‘ﬁﬁb@m%@%ﬂd{ GXFAtoRy ActiofSs go'beé‘éﬂplfe%nst rat ed
to be nedi at gdodth k@ fduhg EMS lways] bladdet hxﬁl’ﬂ%z@froihﬁstidm_ﬂ\dﬁ Kegoirs& Egl en
1999 251 /id). Thus the identification of subtytpe-selective 30 mMAChR

ant agoni st s megiateeontsetile regontcheFapevitwodedse séehidgzewmi3IRATed} at ed di seases.
Despite the | ar ooy bodk QoG ASE SectHBPSshinfor BS vésoctle MM arlly3Far i ni ©

different pathophysiological states. For instance, in asthma and chronic obstructive

20 pulmonary disease (COPD), inflammatory conditions lead to loss of inhibitory My
muscarinic acetylcholine autoreceptor function on parasympathetic nerves supplying
the pulmonary smooth muscle, causing increased acetylcholine release following vagal
nerve stimulation. This mAChR dysfunction results in airway hyperreactivity mediated
by increased stimulation of M3 mAChRs{Costello, Evans, et al. 1999 72 /id} {Minette,

25 Lammers, et al. 1989 248 /id}. Similarly, inflammation of the gastrointestinal tract in
inflammatory bowel disease (IBD) results in M3 mAChR-mediated hypermotility
{Oprins, Meijer, et al. 2000 245 /id}. Incontinence due to bladder hypercontractility
has also been demonstrated to be mediated through increased stimulation of M3
mAChRs {Hegde & Eglen 1999 251 /id}. Thus the identification of subtytpe-selective

30 mAChHR antagonists may be useful as therapeutics in these mAChR-mediated diseases.

Despite the large body of evidence supporting the use of anti-muscarinic

receptor therapy for treatment of a variety of disease states, relatively few anti-



receptor therapy for treatnment of a variety of disease states, relatively
few anti ¢ WD 2005/ 037280 PCT/ US2004/ 033638 nuscarinic conmpounds are in use
in the clinic. Thus, there renmains a need for novel conpounds that are
capabl e of causing bl ockade at M3 mAChRs. Conditions associated with an
increase in stimulation of M3 mMAChRs, such as asthma, COPD, IBD and urinary
i ncont i nenggd Yosibsdadeenef it by conpounds that are inhibi porssmba iR 5

bi ndi ng. SUMVARY OF THE | NVENTI ON Thi s i nvention provides for a nethod of

treating a nﬂ-ﬁﬁﬁ{rin Edélabd iR the QP Rus (HA ﬁ@%&h%&ﬂ%&ease
wher ei n acet |nenﬁ) dasé to gn mMAChR f(% and al met hod conpri ses
admi ni steri ngorapmmﬂﬁ ﬁmtmeamhb@ﬁt:all@mgé?lm}bm@am luACﬁBs nﬁbmh(itbn)s or Fornul a
(I'l') [except the conpound of Fornula %: with R2 and R3 as 2- th| ophene and
R4 as - 0C(O) eysgaiaisd “aﬂwrananmwﬁrwiqnyn Mégﬁ%h%s sughtasaptamafOPRHIBD
i nventi on also relatestoarret i nhi biti bj .ndi n
acetyl chol i nand yrpary meontingnge (ﬁi‘Fnﬁ ’Wrﬁ?ﬁ]po aretlﬁfé‘gﬁ?ﬁ%monpri ses
admi ni st egi N@iddhelS af orementioned manmal an effecti ve anmount of a conpound
of Formula (1) or Fornmula (I1). The present invention also provides for the
novel conmpounds of Fornula (1) or Formula (I1), and pharnaceuti cal
conpositions conprising a co%%@m Formula (Il), and a
pharmaceutical carrier or di roula (1) or Formul a
(1'l) useful in thThipiweetidn providestfonanmethed of leqatiag e aivschrinic dchglchdbbaect ure: R
~N HH R3 R3 R4 5 wherein atQ i ndi cate in the
exo positi onmpmmef%eﬁé@#%%mm§ glinepin Sr‘@ﬁ-?@&‘eﬂg‘gl ani on
associ at qg Waltncp wmﬁ niefiod co?ﬁ%ngeggﬁxg&]s?gnnggﬁ ehlea{;vg g}nofﬁll of %megund of

| Formula (I) or Formula (II} [except the compound of Formula (II) with R2 and R3 as 2-

thiophene and R4 as -OC(Q)CH3] or a pharmaceutically acceptable salt thereof.
This invention also relates to a method of inhibiting the binding of acetylcholine
to its receptors in a mammal in need thereof which comprises administering to
15  aforementioned mammal an effective amount of a compound of Formula (I) or Formula
an.
The present invention also provides for the novel compounds of Formula () or
Formula (II), and pharmaceutical compositions comprising a compound of Formula (I}

or Formula (II), and a pharmaceutical carrier or diluent.

20 Compounds of Formula (I} or Formula (II) useful in the present invention are
represented by the structure:
/ -
“~N_ Rt / N /
H H o
R3 R3
, R4 R2 I re R2

25  wherein:

the H atom indicated is in the exo position;



but is not limted to chloride, brom de, iodide, sulfate, benzene sulfonate
and toluene sulfonate; 5 R2 and R3 are independently selected fromthe
group consisting of straight or branched chain |ower alkyl groups (having
preferably from1l to 6 carbon atons), cycloal kyl groups (having fromb5 to 6
carbon atons), cycloal kyl-al kyl (having 6 to 10 carbon atons),

het er ocycl ogblewdsbtrgyi Nng 5 to 6 carbon atons) and N or GcasybhhrohRiLer oat om
het er ocycl oal kyl -al kyl (having 6 to 10 carbon atons) and N or 0 as the

het eroatom 1f [ I tionally
substituted he %IJeSenfé% a&%ﬁlag%g ect %%ﬁﬂ ﬁ%ﬁ&”?ﬁﬁ{ﬁ%@%&%ﬂs}t Fﬁr&qcﬂp ( Cl

-C6) al kyl, ( CButGlﬁ.&’t)thﬁiedai ehldride( BBmide7 dold&le cyubfatec bemaérieyshiifonate and toluenc
(Ct-Co)al kyl({(ﬁ Cl2)cycl oal kyl, (Ct-Cg)al kyl (C3- C7)heterocycloal kyl, aryl,
het er oar yl oB#fal kyl -aryl, (Cl-C6)alkyi-heteroaryl, -OR5, 15 - CH2OR5,
-CH2OH, -CN, -CF3, CHZO(CO)R6 -C2R7, -CH2NH2, - CH2N(R7) SO2R5,

-S2N(R7) (R8), -CON(R7) (R8), -CH2N( R8)CO(R6) - CH2N( R8) S@2( R6) ,

- CH2N( R8) Cie( Rgynd med@yrcd@mh( sekctedBom the gequperpsisting of srdightgr bapched

) T SR ot B B,

?% erC (f% yl; | Rﬁloléﬁsl (having fres Sftbcsmatbbﬁ a@lmypyﬂomylailkyw]a@fng(%w@mwy|
cycl oal ky ter ocyc
(Ct- 06) al ky! (#gme) bst ES?EY%%?I )Ceéllb@?'@ﬁ)%”&ﬂ Ree thedetreoatamky | |

aryl, heter Oaﬁéférocfcghﬂgﬁ)ﬂﬁhk(ﬂmﬁé ¥ iol()@:%oﬁ:@r)oﬁflsﬁﬂd'rh‘ 8t @ragﬁ{e)ﬂeter(ﬁ?orﬁmd R8 are,

i ndependent ly, select fromth roup consi sti ngi H, yal Kyl ,
(C3-C12) c¥l omkyptlor@dxm@mm@d teresaykarid, opgional %}lbﬂtlklyﬂ@ermb,cycl oal kyl ,
(C1- C6)al kyl (C3-C7) heterocycl oal kyl, (C 1 -C6)al kyl-aryl, and (C 1

- C6) al kyl -heteroaryl. 30 3 WO 2005/ 037280 PCT/ US2004/ 033638 Sui t abl e

phar maceut i caR#ys skeedftombihe gemiptconsisting We(C - adlwl, (a-C blogedoadkyl) (Ced in the art

2e d, " hydr obrahreoa Skt pRaR G e s ket e PEORRC et hane sul phoni ¢
aci d, ethane C;)H&ala@m&]mlagd }ﬁ;@@@,@ @;;L@Js)amﬁla?q ﬁl@)a]mtg@fdaﬁlam; citric

acid, lactic acid, oxalic acid, 5 succinic aci mari ¢ acid, naleic acid,
benzoi ¢ a&d d, -SHORSy tCHO8-EN, (iFan{Ha@E Q)R 6acCORAmEHMRel i ¢ acid. In
addi ti on, pha&ﬁ%s&ﬁsl KARRERPIES! S RARIFRS), -EAIRELHES ), -

CH;N(R8)SOxR6), -CH;N(R8)CO,(RS), -CH;N(R8)CONH(R7);

RS5 is selected from the group consisting of (C,-Cg)alkyl, (C;-Cg)alkyl(Cs-
20  Ci)eycloaikyl, (Ci-Cg)alkyl(Cs-Codheterocycloalkyl, (C;-Ce)alkyl-aryl, (C;-Cg)alkyl-
heteroaryl;

R6 is selected from the group consisting of (C,-Cgalkyl, (C3-Cj2)cycloalkyl, (Cs-
Coheterocycloalkyl, (C)-Cgalkyl(C;-Ci;)eycloalkyl, (Cy-Celatkyl(Cs-
25  Ciheterocycloalkyl, aryl, heteroaryl, (C;-Cg)alkyl-aryl, (C;-Cglalkyl-heteroaryl;

R7 and R8 are, independently, selected from the group consisting of H, (C-Cg)alkyl,
(C;3-Cro)eycloalkyl, (C3-C)heterocycloalkyl, (C,-Ce)alkyl(Cs-Ciz)cycloalkyl, (C;-
Ce)alkyl(Cs-Cr)heterocycloalkyl, (C,-Ce)alkyl-aryl, and {C,-C¢)alkyl-heteroaryl.

30



Formula (I) or Formula (I11) may also be fornmed with a pharmaceutically
acceptable cation. Suitable pharmaceutically acceptable cations are well
known to those skilled in the art and include al kaline, alkaline earth,
ammoni um and quat ernary anmoni um 10 cations. The follow ng terns, as used
herein, refer to: "halo" - all halogens, that is chloro, fluoro, brono and
i odo. " Cl-w@adokyi7iscor "al kyl" - both straight and branebedsmbasiie3si eties
of 1 to 10 carbon atonms, unless the chain length is otherwise |imted,

i ncl uding, but nofg,uyx ﬁfﬁﬂmﬁ&uhcaﬁ? aéﬁébﬂﬂi@sal@st 4 bvell 'Rn&fn?@&h@se'sme@fnqgé/ !
n-butyl, sec-butyl, Iso-butyl, tert-butyl, n-pentyl and the |ike

"cycl oal kyl " artgind énsthdedrsic palts of rmég#m@wd ptgamglaéldy sugl asthyepshlprieacid t o 8
carbons, i ”C'h@ﬁh‘ﬂ%u@k‘%ﬁ%htdhhusecgéi' sgﬁé{ﬁé :?o%a Qﬂ‘i’éﬂl)anc ngﬂldﬁ?@;{l‘ia"emaﬁé’ cl ohexyl ,

and the i I'n a occurftences t'o nean stralght
or branched csh@hmx@@cxd;mceﬁwacuf nﬁixd@c:d,amtnm agtdooigric agnl, Bssc adid oghla avid,engt h i s

limted thereto |ncI not |mtedt, t nI,
2-propenylP, SUHETReTY mﬂ‘&%ﬁcé‘?;ﬁalmia%fnbgﬂ%ﬂw acﬁ elﬂftyel(r:ly‘fld ePrll?ﬁn)ﬁ P%i‘é

" a%l " - phenylt nﬁﬂ&hli&&ﬁiath ﬂlyhddltlcl)rhﬁhﬁm%hﬂéally(a@ﬁbpldbk sam‘lofoi)lmlgﬂurﬁﬁ)bf

conbi nat i on, et eroaryl ox 5 " het er oar a 5-10
menbered aro E]a?ﬁﬁb ﬁDWﬁM#O&ﬁ%W@@“W@TP?Cﬁ a 158%‘1" %‘Wcone or
nor e het er oatgfgn. i@kt %ﬂmﬁfaeéunkmy LEIMCQRShSArE W81 Rhoh 100h&k siBille$ich  as,
but not limted, to pyrrole, pyrazole, furan,_ thiophene, quinoline,

i soqui nol i ne the qmnﬁlaz@quWkaltnpwka&nﬁearﬂmmmﬁnwnh@d WREFSTYAMMRINEZ 0| e,

th| azol e,y I{gzol e, triazole, 1imdazole, or benzimdazole. 30
heterocycl | c é(on its own or in any conbination, such as

"het erocycl i cal ky[Th§ followingsigtros; as esdd bereparefdrad:l y unsat urated 4-10 menber ed

ring systemin whi c..rﬂa]%ne gﬁ%}?@’g tharg@g,&& 0@6 %é(g,qgar%rl Jore heteroat oms

sel ected fromthe group ¢ such as, but not limted
to, pyrrolidine, pieacigdikyE, orﬁa]]g}df’ abmh@t;ralgmrapdbtannmd chai @GS 2DBR2ED

PCT/ US2004/ 033638 tet rahydr opyran, thiaonorpholine, or _imdazolidine.

Furt her mor e, atbop G?O%V‘ 56 thedﬁmndmsrh 15 ofhervise Bated, inguding, betaieklimited ige

ﬁg'r fe ?>r<]' '?o 5 1R "R AN | n-pRbyl, RBLREHAMIRIKNL-bulf, isIGHRT REMAIfICAPN1" TS used
and the like.
» "cycloalkyl" is used herein to mean cyclic moiety, preferably of 3 to 8
carbons, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl, and the like.
+ "alkenyl" is used herein at all occurrences to mean straight or branched chain
20  moiety of 2-10 carbon atoms, unless the chain length is limited thereto, including, but
not limited to ethenyl, 1-propenyl, 2-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-
butenyl and the like.
* "aryl” - phenyl and naphthyl;
* "heteroaryl" (on its own or in any combination, such as "heteroaryloxy", or
25  "heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more rings
contain one or more heteroatoms selected from the group consisting of N, O or S, such
as, but not limited, to pyrrole, pyrazole, furan, thiophene, quinoline, isoquinoline,
quinazolinyl, pyridine, pyrimidine, oxazole, tetrazole, thiazole, thiadiazole, triazole,
imidazole, or benzimidazole.
30 * "heterocyclic” (on its own or in any combination, such as "heterocyclicalkyl")
- a saturated or partially unsaturated 4-10 membered ring system in which one or more
rings contain one or more heteroatoms selected from the group consisting of N, O, or S;

such as, but not limited to, pyrrolidine, piperidine, piperazine, morpholine,
4



Cl1-10 al kyl, as defined above, attached to an aryl, heteroaryl or
heterocyclic noiety, as 5 also defined herein, unless otherw se indicated.

"sulfinyl" - the oxide S (0) of the corresponding sulfide, the term"thio"
refers to the sulfide, and the term"sulfonyl"” refers to the fully oxidized
S(0)2 noi ety. "wherein two RL noieties (or two Y noieties) nmay together

forma 5 orwg&gPR8ed saturated or unsaturated ring" i pcaagsolyesseisn to nean
the formation of an 10 aromatic ring system such as naphthal ene, or is a

phenyl noi et Xetmy&rﬂﬁgﬁr%ﬂ tiRiohRephlik:, omi&ﬁxr@a%hﬁéﬂrhéresﬁilﬂfr%{a?@ecgr

unsaturated ring such as a %/(;:Ioal keg%o e. hexene or a
cycl oal kenyl Qﬂbﬂl@ﬂlyoxm@ﬁt‘a@eéy ng 96 hesudoxige. of err ed conpounds useful in the

present invention,i, B "or "
(Endo) - 3- ( 2- net hoxngJ %9@ ° thoef) lal ] heﬁ'r?cydécag(y%ilm u%eﬁ hlemg1 1tél)zn(l)ﬂr?fl a- 15
bi cycl o[ 3. 2. I]lom akg, asxti:ﬁdei alﬁw(:,(aﬁmimd uﬂmrmylhyéterea@k@r Hzmguyblax[ Roidty] as

]oct-3-yl) Ehenyl ionitrile;
( Endo) - 8- I§Et ’G@@l‘?ﬂ,t %ﬁ@h‘}‘l‘”l%tmﬁwa}ﬂ% aza-bicyclo [3.2.1 ]Joctane;

3 ((Endo)- Sﬁ% - SR MR of RS oy, SRR BICE: cnre

acid; 20 refers to the sulﬁde and the tenn "sulfonyl” refers to the fully Ode]ZCd S$(O)2 moiety.

](E(r:]'?g?qes I((Z)dlczégno 2w%:e two {;n%}eplgs (org'OSYgrllorITg}e 1L5y8tog§t mfng!ig%lqko[S 2.1

(Endo) - 3-(2- %ﬂﬁr&%  saiuftitBl G iRk bRy In)ng' s S5l HERMN minARORirRatdnofGhol 3- 2. 1

]octane brom
3- (( Endo)108- rastrhapic rRigaysicrh iyl kofaphthaleha ot is3-ppkiyi ndietd hphensttachedoan- | - ol ;

25 N-Benzyl - 3 L(RAdPrdnyRhdbedbr WAnRLEY GhOlitn 2s AR HaBakly1, e b eNY! -

pr opi onam de;

(Endo) - 3- ( 2- Qﬁhb}s@ylbalﬁer%dﬁioﬁﬁwwémﬁtcbmbﬂen&ﬁ di et hyl - 8- azoni a- bi cycl o
[3.2.1 Joctane i odide

1- Benzyl - 3- [ Prefemeirommundsusgful B-the presentipyension imeludenct - 3- y1 ) - 2, 2- di pheny! - pr

(i’p)é![ ]hyl Bg Fg???doﬁgo()z xgethmfyhyil dé“%%‘%?é@ﬁ%P? %dlﬁetha{tl szyﬁnf 2, 2-di phenyl - pro

pyl]-urea5 bicyclo[3.2. I]octane iodide;

ar de; 5 WG GORBIPIB Pesh iAsIn 8 S 2 2 pnemproperinte P OPY! ) -ace

N- [ 3- (( Endo) Enda3ishméthPr- 722 bingpehAlethyd)-§-hacbicyiofs 2: 3ocdark! phenyl propyl ] -ben
zam de; 3-((Endo)-8-methyl-8-aza-bicyclo{3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
3-((Endo)-8-methyl-8-aza-bicyclo{3.2.1]oct-3-yl)-2,2-diphenyl-propionic acid;

20  (Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
bromide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propan-1-ol;

25  N-Benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-
propionamide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
todide;
1-Benzyl-3-[3-({endo)-8-methyl-8-aza-bicyclo[3 2. 1]oct-3-y1)-2,2-diphenyl-propyl] -

30 urea;
1-Ethyl-3-{3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;
N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propyl]-acetamide;

5



3- ((Endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl ) -2, 2-di -t hi ophen-2-yl - propi o
nitrile;

(Endo) - 3- (2- cyano- 2, 2-di -t hi ophen-2-yl -et hyl )-8, 8-di met hyl - S-azoni a
bicyclo[3.2.1 ]Joctane iodide; 5

N-[ 3- ((Endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct- 3-yl ) -2, 2-di phenyl - propyl J-
beuzenesul fwoasisdsrzse PCT/US2004/033638

[ 3- ((Endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1Joct - 3-yl ) -2, 2-di phenyl - propyl ] -urea;

N-[ 3- (( Endo) J@Hfghn&g sBm@%.w - PhsyStRIcts 2.119@8ty% ¥ dpiRnd: HopVIERhLaRaePY! 1 -

net hanesul f ona

(Endo) - 3- { 2, Z-(Epdudyinetdy F§-azapiexsid(3 Audideirioph).2 divthinghep2ephprdpiahitilali met hyl -
270t bl oy elohd 2 Aol 08ban RO AR s SR e saIPOUNdS usef ul Tn

(Endo) - 3- ( 2- rméyta,m[yﬂ]o%@elddmeophen 2-yl -ethyl)-8, 8-di net hyl - 8-azoni a-
bi cycl o] 3. 2. octane I odi de;

( Endo) - 3- (2- 'WQ‘I“!@%@/‘M‘WSB% 1goctB ridk-hydighengrerylbi cycl of 3. 2. 1] oc
tane iodide;

(Endo) - 3- ( 2- g?%ﬁ%ﬁﬁm%nﬂnpﬁényl et hyl )-8, 8-di net hyl - 8-azoni a- bi cycl o[ 3. 2. 1] oc
tane brom dg3-((Endo)-8-methyl-8 -aza—b:cyclo[3 2.1Joct-3-yl)-2,2-diphenyl-propyl]-urea;

(Endo) - 3- (2289@&&%0) Szmethgf EP n%cyc?o{?&' %0(:?3 Vi) i %mq%nyl?prgpzy?]m a-bicyclof 3. 2.

1 ]octane

( Endo) - 3- ( 2- Gl @R&rhRnsthidednaphen- 2- yI et hyl )-8, 8-di net hyl - 8-azoni a-
bi cycl o[ 3. 2. 1] oct ane i odi de; and (E

)
2, 2- di phely| -(Endq)3- h-AiphenyiBH Gnplymyl- @ﬁﬁhﬁwp&)mmﬂmmp)é}ﬁﬁd‘ilﬂ’éthﬁb? 8-
azoni a- bi cycl 25 Methods of Preparation. Preparation
The conpounds a%% é‘c&];igrjt?p%f&ﬁagbgor mula (I1) may be obtained by applying
synt hetic pr ddmw@f&remWomidswmfuhnaheeprcdehmwmoemcludet he Schenes bel ow.

compounds. of ERPRLEEmERP LRk BT 2 F R i 38 or "ol T erent R
R2, R3 and R‘le&lc@i‘lZﬂ]@t&lﬂ@m\dﬁeZOOS/ 037280 PCTI US2004/ 033638
15  (Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1 Joctane
bromide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
20 iodide;
{Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide; and
(Endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-
azonia-bicyclo[3.2.1]octane bromide.
25

Methods of Preparation.

Preparation
The compounds of Formula (I) and Formula (II) may be obtained by applying
. synthetic procedures, some of which are illustrated in the Schemes below. The
30  synthesis provided for these Schemes is applicable for producing compounds of
Formula (1) and Formuia (1I) having a variety of different R1, R2, R3 and R4 which are



reacted, enploying substituents which are suitable protected, to achieve
conpatibility wth the reactions outlined herein. Subsequent deprotection,
in those cases, then affords conpounds of the nature generally disclosed.
Wi | e sone schenes are shown with conmpounds only of Fornmula (11), this is
merely for illustration purpose only. 5 The general preparation nethod is
shown i n Sokenmmslos728ihe synthesis started w th conpound ptTRe@wWosscEmN W t h
l'ithium alum nium hydride (LAH) afforded al cohol 2. Displacenment with

i odi ne provi
500l ) Rt PP S ABRC L Uy DE LA, ISR

amoni um sal twigh tht@ﬁﬁ&:dmmtlined Mcml\S“lN:qmm depmytectifnin these eRerathen affords- ~H - -

OHOH3 1 R3™ R4 R2 H 5RARA
more speci f i coﬂ}pgﬁﬁqsé‘}ﬂﬁﬁla%?%%ﬁ%ééﬁ:aﬁ@e ﬁ&eﬁﬁgﬁgghd%enstaﬁe 5?38 “PRé' (11) is
outlined in SeRfpEEndd-onfy dﬂﬁbﬁhml@ollptm@:swelﬁﬁrms&wa@dapwebmﬁ af f or ded
conpound 15 6. Hydrolysis of 6 generated acid

1, 3- Di cycl®ohexyl camegears mmweweéps‘a%heﬂné%ﬁm i 10% spathesiestasiedd wi t h

al cohol (R7) %EPDEIH i urfr Qi t I@Efﬂ, am ne
(R7) (R8) NH u?dﬂer S |ta%?e§g§nﬂt§§%gﬁgﬁ“ng Cgﬁ@?ﬁﬂgﬁﬂdﬁgﬁr no&%ec‘\t,%éoh(tﬂhose
skilled in tHe Risplaccueint with fbdind-pddvidewddy | Gphagreagion)wid: the hnibe derbedi | m de

i do. 20, - AEODBCRRHIRE e e mtng v wBe s BT RoeratR (' aci d
am de aci

chl ori de (R6)4{QRbninArsai@si d (R6) CO2H af f or ded ester 11. Alkylation of 10 with
appropriate reagents such as (R5)Br then furnished 12. Conpounds with

structurel) siS$shemelio 6, 7, 8, 9, 10, 11 and 12 were converted to
correspondi ng amonium salts by reacting with appropriate reaction reagents

such as
Boc~ \ ™N
oC N N
%% LAH THF 1,, PPh, H
H
t 3 |
2 OH
R4 R2 _MeR1
NaH DMF

R2
R4 5 R4 R2

A more specific preparation method leading to compounds with Formula (I1) is
outlined in Scheme II. Alkylation of ester HC(Ph),CO,CHj3 with 3 afforded compound
15 6. Hydrolysis of 6 generated acid 7. 1,3-Dicyclohexylcarbodiimide (DCC) mediated
condensation of the acid with alcohol (R7)OH then furnished ester 8. Condensation of
acid 7 with amine (R7)(R8)NH under suitable amide coupling conditions well known to
those skilled in the art such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDC.HCI) and 1-hydroxybenzotriazole hydrate (HOBt) provided amide
20 9. Reduction of 6 generated alcohol 10. Reaction of 10 with acid chloride (R6)COCI
or acid (R6)CO,H afforded ester 11. Alkylation of 10 with appropriate reagents such
as (R5)Br then furnished 12.
Compounds with structures similar to 6, 7, 8, 9, 10, 11 and 12 were converted to

corresponding ammonium salts by reacting with appropriate reaction reagents such as

7



7 WD 2005/ 037280 PCTI US2004/ 033638 MeBr and Mel (not shown in the schene).

Appropriate protection and deprotection nethods were utilized in sone

preparation procedures. Schenme Il. "N Hc(, Hi | wH, ThF NaHaH, DWVF DVF 3

0 OCH2O0H 6 Rscoci 10 NaOH O Et0 R5C02H / DCC RSBr, K2CO, HMI H M
CHZOC(OR6 CH2ORS \ / OH 11 12 7 R F aNH EDC HCl, HOBt R O4DCC~- '"N'N H

HO N( Rr )wBeposéd 8 9 5 A nore specific preparati on metrhsoeokesdisng to
conmpounds with Formula (11) is outlined in Schenme I11. Al kylation of

HC(Ph) 2CN wi tbhe]??’r %%_ﬁﬁ& éﬂﬁ%%tﬁe dcheme ) VAR cﬁé—%iespr&gctﬁ a'rl@ qgﬁro létg%i; basi ¢

conditions (e or aclidic di'tions
af f orded ami dmmwsMthémMCmpMmprmndm 15 t hat vvas

conviently

transfroned tp_ am 16, carbam de 17, sul fonam de 18 and urea 19. 10
Condensat i on “BP*ME Y4 t h al dehyde (R8)CH(O foll owed by reduction with
NaBH( OAc) 3 furni shed am ne 20 t~h,qt was easily converted to am de 21,

carbam de 22, ,._N

Hccpn),co._,cn, LAH, THE
" NaH,DMF
3
Rscom
NaOH
Efo Rscozmoc
N -
N
Ave

CH,OC(O)R,

7 R;R,NH 1

EDC.HC!, HOBt
R,omnccl
N

o
O N(R,)(Ry)
8 9
5 A more specific preparation method leading to compounds with Formula (H) is

outlined in Scheme III. Alkylation of HC(Ph),CN with 3 provided nitrile 13.
Hydrolysis of 13 under either basic conditions (e.g., NaOH and H;0,) or acidic
conditions (e.g., H>SO,) afforded amide 14. Reduction of 13 led to amine 15 that was
conviently transfromed to amide 16, carbamide 17, sulfonamide 18 and urea 19.
10  Condensation of 15 with aldehyde (R8)CH(O) followed by reduction with

NaBH(OAc); furnished amine 20 that was easily converted to amide 21, carbamide 22,
urea 23 and sulfonamide 24.

Compounds with structures similar to 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23

and 24 were converted to corresponding ammonium salts by reacting with appropriate

8

)



urea 23 and sul fonam de 24. Conpounds with structures simlar to 13, 14, 15,
16, 17, 18, 19, 20, 21, 22, 23 and 24 were converted to correspondi ng
anmoni um salts by reacting with appropriate 8 WD 2005/037280

PCT/ US2004/ 033638 reaction reagents such as MeBr and Mel (not shown in the
schene). Appropriate protection and deprotection nethods were utilized in
sonme prepargbizenopnecedures. Schenme 11, "N “/N1} 17 t perhiSidenpssedd H N
NaOH, H20O, H ''Nail, DMF or, HZSO, 3 ( ~ CN 13 CONH2 N BH3, THE 14 \ | N N

H R 502CL H 2L MeBr SRAFNER: M ol t H2 5 "N
RINCO 18 y H'G 8 Eﬁ@%ﬁs@ﬁ BOCEO H HG%HNaBﬁ?& g Sche ﬁ!é%ﬁﬁ% PE"H FH ~N 0
19 17 YH Rs@o@kctiad and NeproteREB0mthods REGORHIzZedNin some preparation procedures.

Scheme III.

HC(Ph)ZCN
Nal-f DMF




H EDC. HCl, HOBt 20 H R6 CICO R5/ \RZNCOR80 ,N/ / NRB O2R5 H I Hi \ 21
| R7 24 80 OR5 R80 H 22 23 5 9 WD 2005/037280 PCT/ US2004/ 033638 A nore
specific preparation nethod |eading to conpounds with Forrmula (I1) is
outlined in Scheme IV. Al kylation of 25 with (R5)Br provided 26. Reaction of
25 wth Lawesson's reagent afforded 27. Oxidation of 27 with SO2Cl12 and
KNO3 fur niwbedosa87atnat was converted to either 29 or sudrsamsdessd3d. 5
Compounds with structures simlar to 26, 27, 29 and 30 were easily converted

to the correspondi g, W&ﬁﬁ@}@%ﬁ&a mggﬁeﬁaﬁg%m&&uﬁmmﬁ&ﬁm@%ﬂiOn

reagents such as Me shown 1 n The schene Appr opr
prot ecti on anettlickdpn St:lmlaﬁh MthQlSOM\mt?u(Rﬂ)Bzmvndnd %ﬁ)n%eaph@p@frﬁt i on

Do Sorct wasEawesion Sealil e e ARG R AR R, £ S 5 S
S\ ORs 26 \ foadiNRd B8 that ¥2&onverted to either 29 or sulfonamide 30.
5 Compounds with structures similar to 26, 27, 29 and 30 were easily converted
to the corresponding ammonium salts by reacting with appropriate reaction reagents
such as MeBr and Mel (not shown in the scheme). Appropriate protection and

deprotection methods were utilized in some preparation procedures.

Scheme IV
™N
H Lawesson' Reagent t'.l2 KNO. H
S S \
A \ s N
S \ ©OH \ SO
™ ¥
25 28
lmar. K,CO, HN(R,}(R,)
N
H ™N
\ H
s \ S
) oR, g
26 S\ Y} SONR;R,
10 %0
SYNTHETIC EXAMPLES
The following examples are provided as illustrative of the present invention but
not limiting in any way:
15 Example 1

10



H2 10 30 29 SYNTHETI C EXAMPLES The fol |l ow ng exanpl es are provi ded as
illustrative of the present invention but not limting in any way: 15
Example 1 -N HS 5 10 WO 2005/037280 PCT/ US2004/ 033638

(Endo) - 3- ( 2- net hoxy- 2, 2-di -t hi ophen-2-vl -et hyl )-8, 8-di net hyl - 8-azoni a-

bi cyclo[3.2.11 octane iodide To a solution of

2- (8- et hylwé2@zabizey/cl o] 3. 2. 1] oct - 3-yl ) -1, 1- di t hi ophen-p2aytisz00ebis85%0!
(prepared accordi ng to US2800482) (212ny, 0.64nmmol) in 5 nL 5

met hyl enechl org and | Tehhar 4l R 509 ueous potassium
hydr oxi de (o.%@—%-mw =2V, ofi %ﬁ?{gﬁ’g%ﬁ@rﬁﬁﬁqﬂ%ﬁ)’%ln?Bgzr/‘?“?e (5ng, 3 ol %
was added. Thieyadafaltlilemangiiodide e was heated to reflux for 5 d. Each day, an

additional 0.2 i odanet a 1 i um, hydr poxi de was, added. Upon
conpl et i on, the%raég P'bﬂ%fnﬁ?&l' BE écggﬁL%f'?kc%_gﬁidjrgﬁ%@?ﬁqeﬂﬁéﬁ'di | ut ed
\tlamxt Pagfggybme?ﬁﬁ&rfgfﬁj;l ene?ﬁ(l:og?inglgsﬁﬁ?msz) (c mi 2.6§hﬂ1ro$}ajgi62ﬂiﬁal Zﬁlgrwemﬁz
washed wi th pRethglengghlogde W%@&%ﬁ%@bn@ém@@béﬁ% 4GHEQPEPABSSIHRe cr ude
product was rgRekdddeA0l2dsmed3 brambRiditraieaihabhidRl @tdhde (ﬁﬁg,tﬁha%z)%sgi ve
109ng of the title conmpound: L (ES) ml'z 362 EQZ 15 Exanpl e L
3- (( Endo) - 8- nasidpg| Tlw: rgacsiopmiyiareoyas heated goreflox {or p.d> Bachiishanpddipenspi onitril e

2 P ti f. p = 8 o T 1 - 3= - h | A
mxtur el of 1. G2mE iedonBRRL st (R YOS ARy MORNE LA didea; 136 potniiarBk) 1)

20 oct ane- 8- ceadiionytiztue W8.90led to RogBemperhtirea diduted withine(igylengchitrideland M i n
THF, 6. 1610 mm'%%ﬁé("%ﬁh Qv%?eg’eflhea gquggu%‘ Iw'eg' Qa?emag{egm%em&ﬁ)ﬂg&e%loI‘igé an%Qhem n. The

sol uti on was

combined organic layers were washed with brine, dried over MgSO, and concentrated
in vacuo. The crude product was recrystallized from methylenechloride/ethyl acetate to
give 109mg of the title compound: LCMS (ES) m/z 362 (M)".

15 Example 2

3-((Endo)-8-methyl-8-aza-bicyclof3.2.1]oct-3-y1)-2.2-diphenvl-propionitrile

2a) Preparation of ((endo)-8-methyl-8-aza-bicycio[3.2.1]oct-3-yl}-methanol
A mixture of 1,1-dimethylethyl (endo)-3-(hydroxymethyl)-8-azabicyclo[3.2.1]

20 octane-8-carboxylate (0.50 g, 2.05 mmol) and LiAlH; (6.16 mL, 1.0 M in THF, 6.16

mmol) was heated at 80°C with a microwave reactor for 60 min. The solution was then

mixed with saturated Na;SO; solution, filtered through celite and concentrated to

afford the title compound (031 g, 97 %): LCMS (ES) m/Zz 156 (M+H)"; 'B-

NMR(CDCl;) 8 1.28 (s, 1H), 1.59 (m, 4H), 1.90 (m, 1H), 2.13 {m, 4H), 2.32 (s, 3H),
25 3.17 (s, 2H), 3.59 (d, 2H).

2b) Preparation of (endo)-3-iodomethyl-8-methyl-8-aza-bicyclo{3.2.1]octane

11



m xed with saturated Na2SO4 solution, filtered through celite and
concentrated to afford the title conpound (0.31 g, 97 %9: LCVM5S (ES) Wz 156
(MtH +; "H NWR(CDA 3) 8 1.28 (s, 1H), 1.59 (m 4H), 1.90 (m 1H), 2.13 (m
4H), 2.32 (s, 311), 25 3.17 (s, 2H), 3.59 (d, 2H). 2b) Preparation of
(endo) - 3-i odonet hyl - 8- et hyl - 8-aza- bi cycl o[ 3. 2. 1] octane 11 WD 2005/ 037280

PCT/ US2004A03 3¢n38372¢ SOl ution of iodine (6.67 g, 25.8 ngotisansosssss
((endo) - 8-net hyl - 8-aza bicycl o[ 3.2.1] oct-3-yl)-methanol (2.0 g, 12.9 mmp])

in CH Q2 (120 m‘)A W?lﬁmﬁ"oi‘ﬁglmc%%j? lg;:) %%g&%@rarnﬁiéiﬂ%cg%—ge&?l ?aﬂ{m /g9, 25.8

mol ). The resul t ahto mxture S urs, tered and
concent r at ed Hieychi[3 @ﬂﬁct—hgl)tm&th@ob@;ﬁ@dﬁ& riuol 8 GH,C17(129 mIDGME nbxedES) i z

5 0 SRl Lol A e ] 2

3- ((endo) - 8- nEthayits; ﬁh@é@mhlc@y@elna&tad  affoad ihe Jithy b&mﬁolﬂmd@lﬂ}%ﬂy? %)PLOWESoNi tril e

Asolutlon of end 3-i odopet hyl - 8- net hyl - 8- aza bIC clo[3. 2. 1] oct ane(1. 06
g, 10 4.6 r?}éémﬁz&aﬂ W%@@Wnﬁfy éﬂ’lﬁ}bz (] m xed

wi th NaH (022588 @iﬂF S-r{ esultant mxture was stlrred at room
tenperature for nut 5 t1 at1on and purification via a reverse phase

HPLC (G | son)2cy Heparaﬁdmquvendbh&-rﬁemyﬂ—ﬁ eabjpgclofd. 2. Modte3-gl)-223diphenyl-CVS ( ES)
mz 331 (MrH) ' "HNVR(CDCI3) S 1.64 (m 211), 2.14 (m 111), 2.26 (m 2H),
2.34 (m 2H) PropieRtie, "oy 2 75 (m 5H), 15 3.83 (s, 2H), 7.39 (d, 10H).
Example 3 NL~-~1 f4 §o‘l\1tmn|of {endo)-3-iodomethyl-8-methyl-8- aza—blcrclo[?: 2.1}octane(1.06 g,

(Endo) - 8rret¥méw -1 henl-eth )-8-aza-bjcyc 0I32I%8ctane 20 A
sol ution & t it 22?612 mipoh) in B (20 ml)yas mige m xed
Wi th n-BuLi (@2@9% rﬂom&mg Pﬂmb&sﬁ%@ﬂﬁxmr@w]a@smQtroo-ﬁhﬁ:nﬁﬁ}aulréfﬁ?ﬁws stirred

for 10 m nutes an a solution of

(endo) - 3- i oddnitigs| Elsraﬁe@ hry! pugifigatipn i3 ¢ {eyetse Bhase kl}’b@t(grﬁéor() i affgrded. 377

mmol ) in DMF, h%?i rg). Ve Ay for 60
m nutes, m xe m% SST{ISI {B%L% tﬁ)conce%{ésglt;'g%%ﬁy@ fiiter g%ﬁ&gjrl fication
via a reversd. @t‘(araeHl)jFEL@ (@Gll—Bci’r% mheH),a2 8o (rd2H) 262 (mf 21E), 2.75 (m, 5H),

15 3.83 (s, 2H), 7.39 (d, 10H).

Example 3

(Endo)-8-methyl-3-(2.2 2-triphenyl-ethyl)-8-aza-bicyclo{3.2.1]octane
20 A solution of triphenylmethane (0.276 g, 1.13 mmol)} in THF (0.5 mL) was
mixed with n-BuLi {0.706 mL, 1.6 M in Hexane, 1.13 mmol). The solution was stirred

for 10 minutes and added by a solution of (endo)-3-iodomethyl-8-methyl-8-aza-
bicyclo[3.2.1]octane (100 mg, 0.377 mmol) in DMF (1.0 mL). The mixture was stirred
at room temperature for 60 minutes, mixed with HyO (0.1 mL), concentrated and

25  filtered. Purification via a reverse phase HPLC (Gilson) then afforded the title
compound (23.8 mg, 17 %): LCMS (ES) m/z 382 (M+H)"; 'H-NMR(CDCl) § 1.07 (4,
2H), 2.12 (m, 1H), 2.22 (m, 4H), 2.31 (m, 2H), 2.65 (d, 3H), 2.97 (d, 2H), 3.63 (s, 2H),
7.21 (m, 3H), 7.30 (d, 12H).
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compound (23.8 ng, 17 %9: LCMS (ES) mz 382 (Mt1l)'; '"H- NVR(CDCl 3) S 1.07
(d, 2H), 2.12 (m 111), 2.22 (m 4H), 2.31 (m 21-1), 2.65 (d, 3H), 2.97
(d, 2H), 3.63 (s, 2H), 7.21 (in, 3H), 7.30 (d, 12H). 12 WO 2005/ 037280

PCT/ US2004/ 033638 Exanple 4 H N HY H NH,

3- ((Endo) - 8- net hyl - 8- aza- bi cvcl o[ 3. 2. 1l oct - 3-yl ) - 2, 2- di phenLl| - pr opi onam de

A sol uti on wh 2d0slobe860) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] octpcdnhioudszéssdl phenyl -
5 propionitrile (53 ng, 0.16 mml) in CH2C12 (0. 25 m.) was m xed with H2SO4
(0.28 nL, 96 %9 and stirred at 40C for go hqg;‘s The m xture was then poured
into ice, neutralized with NH3.1120, d with Et OAc -and concentrat ed.
The resultant residue was dissolved ip DMSO and filtered. Purification via
a reverse phase HPLC (G lson) providsd_thg title conpound (17.2 ng, 30 %:
Ms (ES) mlz 347 (M+H) ;' H 10 NVR( ‘Hl 3%, (d, 2H), 1.98 (m 111), 2.28
(m 411), 2.39 (m 2H), 2.67 (d, 3H), 2. 211), 3.66 (s, 2H), 5.82 (s,
br, 111), 6.88 (s, br, 111), 7.37 (m 10 rrple5 H H HO OH 15

3- ((Endo) - 8- net hyl - 8- aza- bi cvcl o[ 3. 2. IIo y , 2- di phenyl - propi onic acid
A solution of 2-[(3-endo)-8-nethyl-8-azab yclo[3 2, 1]oct 3-yl]-1,1-

di phenyl et hang| O 14 BSafiilckl v added by
H2SO4 (2.73 mmedi atel y and
stored in a refr nges::ﬂ»htm af }Q{aﬁoj-mme'thylaly&a-b]'dyelo{ﬁﬂ mluctaB}yWGZsZ-pmhe@ﬁ into

ice, neutralized wth H20, Et OAc t ed.
The resul tant PPROPYRIE ( %g ﬁjém@a 1 hﬁﬁ% ﬁgn’c'ﬁlp‘? At @?%%lnwﬁﬁ?fﬁé‘t@t %on vi a
a reverse phage bBlf) &dd isRB)at YORD faif FoORlRd mhﬁlxhiré k»%sQﬁHﬁpﬂiﬁPéil inR2icBy, 48
%: LCMB (ES) nmiz 350 (MrH)': ' H NVR(MeQD) 1.39 (d, 2H), 1.86 (in, 111),
1.97 (m 211) newrabized yrth s HzD), goctrpgted 3ith) Et%ﬂBAnc( goncentryted. 3 g regultanty11) |
7.28 (M 211) recifudQial msso%eli) in DMSO and filtered. Purification via a reverse phase HPLC
(Gilson) provided the title compound (17.2 mg, 30 %): MS (ES) m/z 347 (M+H)"; 'H-
10 NMR(CDCL) & 1.31 (d, 2H), 1.98 (m, 1H), 2.28 (m, 4H), 2.39 (m, 2H), 2.67 (d, 3H),

2.79 (d, 2H), 3.66 (s, 2H), 5.82 (s, br, 1H), 6.8 (s, br, 1H), 7.37 (m, 10H).

Example 5

15 3-((Endo)-8-methyl-8-aza-bicycio[3.2.1]oct-3-y1)-2.2-diphenyl-propionic acid
A solution of  2-[(3-endo)-8-methyl-8-azabicyclo[3.2.1]oct-3-y1]-1,1-
diphenylethanol ( 100 mg, 1.56 mmol) in HCOOH (0.25 mL) was quickly added by
H2804 (2.73 mL, 90 %) at 0°C. The reaction vial was capped immediately and stored in

a refrigerator at —20°C for 7 days. The solution was poured into ice, neutralized with

20 NH;.H»O, extracted with EtOAc and concentrated. The resuitant residue was dissolved
in DMSO and filtered. Purification via a reverse phase HPLC (Gilson) then afforded
the title compound (52 mg, 48 %): LCMS (ES) m/z 350 (M+H)'; lH-NMR(MeOD) 3
1.39 (d, 2H), 1.86 (m, 1H), 1.97 (m, 2H), 2.30 (m, 4H), 2.69 (s, 3H), 2.84 (d, 2H), 3.69
(s, 2H), 7.28 (m, 2H), 7.36 (m, 8H).

13



13 WD 2005/ 037280 PCTI US2004/ 033638 Exanple 6 HBr _NN HHI17

(Endo) - 3- (2- cyano- 2, 2-di phenyl - et hyl ) - 8, 8-di net hyl - 8- azoni a- bi cycl of 3. 2. 1l oc
tane bronide 5 A sol ution of

3-((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl)-2, 2-di phenyl - propionitrile
(310 ng, 0.938 mmol ) in acetone (6.0 nL) was mxed with MeBr (4.69 nL, 2A M

in t-BuOVe,w®20S03m%l ). The resultant m xture was stirredratrohHensss
tenperature for 60 mnutes and filtered. The solid was washed with acetone

(2 x 3 n) to afford the title conpou 36rrg, 83 %: LCM5 (ES) mz 345
(M+; "H 10 NV\R(M=OD) S 1.82 (d, 2H) : 1H, 2.35 (m 21-1), 2.49 (m
4H), 3.01 (d, 2H), 3.07 (s, 3H), }0 (s, 3.79 (s, 211), 7.36 (m 2H),

7.43 (m 4H), 7.49 (m 4H). Exanpl_e?* i HN1~~1 Hanml/ ~H ~~

( Endo) - 3- (2- cyano- 2, 2- di phenyl - et hylm djsret hyl - 8- azoni a- bi cycl of 3. 2. 1l oc
tane 15 iodide A solution of 3

3- ((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] o€
(26.5 ng, 0.080 nmol) in CHRCI 2 (0.5 nL) CN (0.5 nmL) was mixed with
Mel (0.125 nmi, 2.00 mmol ). The resultant xture was stirred at room
tenperature for 3 hours, dlluted with DVBO (0.3 nl) and concentrated.

Puri fi cati on (Eddoh oy : B & = Hd[d2ddettanke titl e
corrpound(22b 60% LCMS(ES) m z 345(M+ 'H-NI\/R(CDCIS) S 1.83 (d,
2H), 2.17 (m ® 2.35 (in, 211) 2.49 (m 411), 3.01 (d, 211), 3.07 (s,
3H), 3.104s, 311)a sBiufin(&f 33 )Zs%tt(ylrs agddbicycld[348110663-¢ibip 2-dipidylc i n, 4H)

14 WD 2005/ 037280 PCT/ US2004/ 0
propionitrile (310 mg, 0. 938 mmol) in acetone (6.0 mL) was mixed with MeBr (4.69

)-2, 2-di phenyl - propionitrile

mL, 2.0 M in -BuOMe, 9.38 mmol). The resultant mixture was stirred at room
temperature for 60 minutes and filtered. The solid was washed with acetone (2 x 3 mL)
to afford the title compound (333 mg, 83 %): LCMS (ES) m/z 345 (M)": 'H-

10 NMR{MeOD) d 1.82 (d, 2H), 2.17 (m, 1H), 2.35 (m, 2H), 2.49 (m, 4H), 3.01 (d, 2H),
3.07 (s, 3H), 3.10 (s, 3H), 3.79 (s, 2H), 7.36 (m, 2H), 7.43 (m, 4H), 7.49 (m, 4H).

Example 7

15
A solution of 3-((endo)-8-methyl-8-aza-bicycio[3.2.1]oct-3-yl)-2,2-diphenyl-
propionitrile (26.5 mg, 0.080 mmol) in CH,CL; (6.5 mL) and MeCN (0.5 mL) was
mixed with Mel (0.125 mL, 2.00 mmol). The resultant mixture was stirred at room
temperature for 3 hours, diluted with DMSO (0.3 mL) and concentrated. Purification
20 via a reverse phase HPLC (Gilson) then afforded the title compound (22.9 mg, 60 %):
LCMS (ES) m/z 345 (M)"; '"H-NMR(CDCls) § 1.83 (d, 2H), 2.17 (mn, 1H), 2.35 (m,
2H), 2.49 (m, 4H), 3.01 (d, 2H), 3.07 (s, 3H), 3.10 (s, 3H), 3.79 (s, 2H), 7.36 {m, 2H),

7.43 (m, 4H), 7.49 (m, 4H).

14



Example 8 H N17~~1 Ham/ wH OH
3-((Endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1l oct- 3-yl ) -2. 2-di phenvl -propan-1-ol A
m xture of 3-((endo)-8-nethyl -8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di phenyl- 5
propionic acid (42.5 ng, 0.122 mol) and Li A1H4 (0.488 nL, 1.0 Min THF,
0.488 mmol) was heated with a m crowave reactor at 100C for 1 hour. It was
di l ut ed w t\¥o 2603l0sr286 €ed Na2SO4 sol ution, filtered throug@graghdolessesd
concentrated. The resultant residue was dissolved in DVSO and filtered.
Purification via a reverse phase HPLC g{ G n) then afforded the title
conpound (29.1 nmg, 71 %9: LCVS (ES) nf (MtH) ' ; "H- NVR(CDC13) 8 1.40
(d, 2H), 1.92 (m 1H, 2.29 (m 6H), 4.59 (m 2H), 2.68 (d, 3H), 3.72 (s,
2H), 4.16 (s, 2H), 7.13 (m 3H), 7%2 7H). Exanple 9 NHO HHN
LTI~~~ ~~ % H 15 H = —on

N- Benzyl - 3- ((endo) - 8- net hyl - 8- aza- bi cycl ofss
onami de A solution of

3- ((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1]

acid (82.0 my, 0.235 nmol) in CH2Cl2 (3.9 L) was mixed with PhCH2ZNH2 20
(28.2 L, 0.2k

-3-mdBl - 8(£53-bRyER[3. 21 BeS:- @',ﬁ-diP@I-g&ém&!Eﬂ, 0.024 nnmol )
and (CH3CH2 . . L. : € mxture wa ITTed at room
tenperature for B0 nisrires ofindH{{EndmSanethyleftazattheyclaf3.3!1jcont-wed 2 diphenmyds

di ssol ved_in DVBO. and, fjJtered...,Purificati Vj e . e C

(G | son) S hoROHIR B 43 T 11326'8%% %Lt’gg’r‘ébgﬁgfﬂsé%ﬁ P FR ?'E%L o 2
439(MrH) ', 1mdYRvaDhebted Withl a dftcrotlavelidhctorlat 3000 For 15hodR) BOLH/ difatedBRith

PCT/ US2004/ 033638 3H), 2.83 (d,

IH), 2.23 (m. 2H), 2.38 (m f};l) 2.63 (d,
2H)., 3.66 (ssatopged NadDs splutiopy filtergd ghropgh colide and concepjrateshy Thezresgtapy,
101-1) . Exanplsgiud Quas dissolved in DMSO and filtered. Purification via a reverse phase HPLC
(Gilson) then afforded the title compound (29.1 mg, 71 %): LCMS (ES) m/~z

10 336(M+H)"; "H-NMR(CDCl3) 8 1.40 (d, 2H), 1.92 (m, 1H), 2.29 (m, 6H), 2.59 (m,

|l oct-3-yl)-2,2-di phenvl - propi

3>¥1) -2, 2-di phenyl - propionic

2H), 2.68 (d, 3H), 3.72 (s, 2H), 4.16 (s, 2H), 7.13 (m, 3H), 7.30 (m, 7H).

Example 9

15

N-Benzyl-3-({endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2.2-diphenyl-propionamide

A solution of 3-({endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-
propionic acid (82.0 mg, 0.235 mmol) in CH2Cly (3.0 mL) was mixed with PACH,NH;
20 (28.2 uL, 0.258 mmol), EDC (49.5 mg, 0.258 mmol), HOBt (3.2 mg, 0.024 mmol) and

(CH3CH, ;N (0.232 mL, 1.65 mmol). The mixture was stirred at room temperature for
60 hours and concentrated. The resultant residue was dissolved in DMSO and filtered.
Purification via a reverse phase HPLC (Gilson) then afforded the title compound (29.8
mg, 30 %): LCMS (ES) m/z 439(M+H)"; '"H-NMR(CDC13) § 1.34 (d, 2H), 1.96 (m,

15



l. HN HH N4 fffff \ 5

(Endo) - 3- (2- car banoyl - 2, 2- di phenvl -et hyl ') - 8, 8-di net hvl - 8- azoni a- bi cycl o[ 3. 2
.1lloctane iodide The title conpound was prepared from

3-((endo) - 8- net hyl - 8-aza-bicyclo[3.2.1]oct- 3-yl)-2,2-di phenyl - propi onanm de
by follow ng the procedure of Exanmple 7 (33 % 10 yield): LCMS (ES) m z 363
(M +; " H NVR¢OR%es@)7288 1. 49 (d, 2H), 1.95 (m 1H), 2.25 (ou/tdkdosnidess2 (m
4H), 2.84 (d, 2H) 3.17 (s, 3H), 3.23 (s, 3H, 3.93(s 2H), 5.65 (s,

11-1), 5.91 ( 9 e

| -Benzyl -3-[3_ (end85l %% 2§ 1‘g_ﬁ)az:fq_r)l:glac f%%%(d;jﬁ?o gg Xﬁg n (dijl phenvl -
ooyl ]- urea 693 (m,2H),7.22 (m 3H),738 {m, 10H).

11a) 3- (( Endo) - 8- net hyl - 8- aza- bi cycl oL2. 1l oct - 3-yl ) -2, 2-di phenvl - pros | am ne
A sol ution of 3-((endo)-8-nethyl-8-azagkimplel10[ 3. 2. 1] oct - 3-yl ) - 2, 2- di phenyl -
20 propionitrile (250 ng, 0.758 mml) in THE (2.5 nL) was m xed wth BH3
(2.53 nm., 1.5 Min THF, 3.79 mol) aj . 0C. The m xture was stirred at room
tenperature for 20 hours and dil utegd:with H20 (1.0 nlL). The sol ution was
then mxed with K2C03 (0.1 @) and%p_d at,,room tenperature for | hour.
Organic layers were separated and the agug

(2 x 3 nm). The organic layers were 16 WO
conbi ned, dried over Na2SO4 and concentr ~~Purification via a reverse
phase HPLC (G lson) afforded the titledYNeonpound (159ng, 63%: LCVS (ES)
mz 335 (MrH)'; "H-NVR(MeOD) 8 1.35 (d, 2H), 2.01 (m 3H), 2.34 (s, 4H),
2.55 (s, ZSH) 2.68 (s, 3H), 3.73 (m 5H), 7.26 (m 4H), 7.33 (m 2H), 7.43
(m 4H). (Endo)-3-(2-carbamoyl-2.2-diphenyl-ethyl}-8.8-dimethyl-8-azonia-bicyclo[3.2.1]octane

iodide
The title compound was prepared from 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-

part was extracted with EtCAc
037280 PCTI US2004/ 033638

3-yl)-2,2-diphenyl-propionamide by following the procedure of Example 7 (33 %

10 yield): LCMS (ES) m/z 363 M)*; "H-NMR(CDCl5) 8 1.49 (d, 2H), 1.95 (m, 1H), 2.25
(m, 2H), 2.42 (m, 4H), 2.84 (d, 2H), 3.17 (s, 3H), 3.23 (s, 3H), 3.93 (s, 2H), 5.65 (s,
1H), 5.91 (s, 1H), 7.39 (m, 10H).

15
1-Benzyl-3-[3-({endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yD-2 2-diphenyl-propvl]-

urea

11a) 3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2 2-diphenyl-propylamine
A solution of 3-((endo)-8-methyl-8-aza-bicyclo{3.2.1]oct-3-yl)-2,2-diphenyl-

20  propionitrile (250 mg, 0.758 mmol) in THF (2.5 mL) was mixed with BH; (2.53 mL,
1.5 M in THF, 3.79 mmol) at 0°C. The mixture was stirred at room temperature for 20
hours and diluted with HO (1.0 mL). The solution was then mixed with K,CO; (0.1 g)

and stirred at room temperature for 1 hour. Organic layers were separated and the

aqueous part was extracted with EtOAc (2 x 3 mL). The organic layers were

16



5

1 bll-Benzyl -33-13-((endo)-S-net hyl - 8-aza-bicvclof3.2.11oct-3-yl1-2. 2-di phen
yl - pronyll-urea A solution of

3- ((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) -2, 2-di phenyl - propyl am ne
(50.0 ng, 0.149 mmol) in CH2C12 (2.0 nmL) was m xed with PhCH2ZNCO (20.4 L,
0. 164 nmmol )wanespeEHRCH2) 3N (62.8 ItL, 0.447 mol ). The mesmistooaissisr e 10 was
stirred at roomtenperature for 1 hours and concentrated. Purification via a
reverse phas ( h Ong, 199%:
Rt o gcoﬁl%'rxﬁ4 o ZIN@I_%M@)NHS%”ﬂzaﬁJ éeﬁ?&ﬂqteti %ﬂfﬁhﬁﬂz ﬁ@ﬁrmwasipﬁasé "0, o
(m  4H), 2.49PLQ(Gitdn) afforded the tit meu@(l(sgmgzﬂ)%) CMS ((Eé) méa%s 4.23 (s,

P i 25t O P R MBS 135 @, $7EE A e 31 8 M) 75550280 8681 - pr o

pyll-ure a 1(;393}3)13b§(ﬁ°§@ﬁ?@é(ﬂ%)€?@@%eﬂ{frm%1(4 ndo) - 8- met hyl - 8- aza

bi cycl o[ 3. 2. 1]oct’-3-yl)-2 di pheny i am ne and CHZNCO by fol I oW ng
the 20 -.ur- s b3alirenda )t 8-metoyl-§1aza-4 3-vhx AP H) '

" H- NVR( MeQD) . (t 3H) 1.33 (d 21 1), 1. 94 (m 3H), 2 25 (m 41J)
2.55 (d, 2I—|),p—§mé]7—§s, 31-1), 3.07 (g9, 2H), 3.68 (s, 2H), 3.94 (s, 2H),

7.24 (m 6H), 7A3Sluih oft B(endyBrmpbiyliBatd-bityclo]3 V010103 7 A henyl-

PCT/ US2004/ 0336W§

N- f 3- (( Endo) - BoREampr (30-0mg. 144 mmg)in $Ha8ls 2.0 mlgiwas mixedyihBYHNGQ gyl | - ace
tam de A sol U(tzb%Lob 164 mmol) and (CH,CHa)aN (62.8 L, 0.447 mmol). The result mixture
3-((endo) - 8- net hyl - 8-aza-bicycl o] § ] oct - g ) -2, 2-di phenyl - propyl am ne
(33.4 ny, 10. Ieasnniokd ati nooxSlidiiezan(@ for W@rwmdmomdamﬂtl?uﬁﬁmw&&& [LL, 0.20

| d di Th t t d at 5
Conper arur & TPerte phat FIELG (Glsmb s A wifed tontufa [prig 18087 o' phase
HPLC (G | sorncMBQBswz%dmmbfe ‘mmmmmpsmm((a@}ﬂjmw &9%}8 i% (ES)

nz/z 377 (MFW' H-NVR(MeOD) S 1 2H) | 2 (s, 311 311),
2.26 (s, 411)4H)2248(d,2H),2.67 (s, 3H) 36 (s 2H),397 (s, 2H) 423 (s, 2H1), 7.22 (m, 6H),

7.33 (m, 4H).

15

The title compound was prepared from 3-({(endo)-8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propylamine and CH3;CH;NCO by following the
20  procedure in Example 11 (45% yield): LCMS (ES) m/z 406 (M+H)"; 'H-NMR(MeOD)
0 1.03 (t, 3H), 1.33 (d, 2H), 1.94 (m, 3H), 2.25 (m, 4H), 2.55 (d, 2H), 2.67 (s, 3H), 3.07
(q, 2H), 3.68 (s, 2H), 3.94 (s, 2H), 7.24 (m, 6H), 7.34 (m, 4H).

Example 13




(d, 211), 2.67 (s, 311), 3.66 (s, 211), 4.00 (s, 211), 7.24 (m 611), 7.33
(m 411). 10 Exanple 14 -N1 HO H7/~1 H N

N-[ 3- ((Endo) - 8- net hyl - 8-aza-bicyclo[3.2.1

| oct-3-yl)-2.2-di phenyl - propyl | -benzanm de The title conpound was prepared
from 3-((endo) - 8- net hyl - 8-aza-bicyclo0[3.2.1 ]Joct- 15

3-yl) -2, 2- dygherpsr2gr opyl am ne and (PhCO) 20 by fol | ow ngctrhg2dqe4056e8ure in
Example 13 (8% yield): LCM5S (ES) mz 439 (M+H) +;' H NVR(MeOD) S 1.28 (d,
211), 2.00 ( £1) o 2 { . ) 65 (s,
211). 4.21 (S]VJI?,ZJ_ );&o)_lszxg%élg mza4§_10u]:‘)cl(;[§ 25190&(3 vl‘?éé dupl'%n@ préx?vll Maxmz% Exanpl e
15 N1~ 5.1 ' NA solutmn of 3—((endo) 8-methyl- 8-aza—blcyclo[3 2 I]oct 3-yl) 2, 2 dlphenyl—

3-((End 8- net h)f - 2, 2- d th [
oni trile 1o Rppymer 657one Gl orkkbhb st e ] e LaREiiRy s T "
prepared fromy @@Qﬁmanmpmmydma ;ﬂEWBO'm&oBZ’ﬂqebhﬁmﬁé%s?st%e&]a%ﬁl”e and

2,2-di-thi ophen 2-yl-acetonitrile by follow ng the procedure in Exanple 2C

(34 % yi el%) : tem@vButes) 1 hour a8 Sorcharated. PURLINNROGRGS Byerse pha3oHPLE, 2H), 2. 21

(m2H) 2. 33 2 2.7 4.35 (s, 5

2H), 7.02 (m(@%%@?aﬁé%@é%“w?‘p@?“d((ﬁ?g%wbgﬁgéﬁd’} CHENEEY

ff~ S ( Endo) - @421y 8N MR (Re®ID)5H. motﬂem)am(@tsmll)%(nﬁ 381! 419); 259N a-

bi cycl o[ 3. 2. 1l octane iodide 10 The title conmpound was prepared from

3- ((endo) - 8- rfdt Hy) 2.67 &2 3H), 3.66 (s, 2H), 4.00 (s, 2H), 7.24 (m, 6H), 733 (m, 4H).

bi cycl o[ 3. 2. 1] oct-3-yl)-2,2-di -t hi ophen-2-yl-propionitrile by follow ng the

procedure in Exanple 7 (43 %9: LCVMB (ES) nmlz 345 (M ; "HHNWVR(CDCl,) S 1.82

(d, 2H), 235

Example 14

-diphenyl-propyl]-benzamide

The title compound was prepared from 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-
15 3-yD)-2,2-diphenyl-propylamine and (PhCO),0 by following the procedure in Example
13 (8% yield): LCMS (ES) mv/z 439 (M+H)"; 'H-NMR(MeOD) § 1.28 (d, 2H), 2.00
(m, 3H), 2.24 (s, 4H), 2.59 (d, 2H), 2.67 (s, 3H), 3.65 (s, 2H), 4.21 (s, 2H), 7.31 (m,
6H), 7.39 (m, 6H), 7.50 (m, 3H).

20 Example 15

18



(m 2H), 2.23 (m 3H), 2.58 (m 4H), 2.82 (m 2H), 3.37 (s, 6H), 4.25 (s,
2H), 7.02 (m 2H), 7.24 (m 2H), 7.36 (m 2H). 15 Example 17 H/ \ O ,H
N O N-[ 3-((Endo) - 8-net hyl _8-aza-bi cycl o[ 3. 2. |

| oct-3-yl)-2.2-di phenyl - propyl | - benzenesul fonam de A sol ution of

3-((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 2, 2- di phenyl - 20

propyl am ngy¢ Soose338 0.20 mmol ) in CH CZ (2.0 nmL) was pfpxgsho¥ybiskssPhSO2CI

(28.2 L, 0.22 mmol) and (CH3CH2)3N (84.3 L, 0.60 mmol ). The result m xture

\\I/\?Z Zt Ir (ra\r/g?s ea;hagﬁgh{l@%é%}#s ong’r% ?‘Inédnﬁg‘#f(%lrdggg'ﬁ%%e ri;(fj}{"'gti:kfr‘;)ou ndf I( git :S(r)rg

54% : LCNVS ( biRyck{¥%2.4{6btaidandQ, 20Dt pleizB1- R@ﬁnﬁﬁ%l@ﬂﬂoﬂ&@ﬁ@&le IirMidd):re,

(? Ngﬁ; MegD %sa*? [:‘éa:gé;.éc # mne(ﬁa %M%)zwfa(ﬁm&ﬁ”ﬁ QQR((%P%% 75 AR ms 60
(5 ((Endo) MR BH20 R Pt A B RAR0 v

To a sol uti oHf7.02 (m, 2H), 723 (m, 2H), 7.37 (m, 2H).

3- ((endo) - 8- net hyl - 8- aza- bi cycl of 3. 2 Ioc] 3-yl)-2,2-di phenyl - propyl am ne
(50.0 ng, 0.149 mmol) in CH2C 2 (4. OMOZNCO(SI 2 L, 0.358 mmmol) was
added. The m xture was stirred at roomtenperature for 2 days and 10
concentrated. Purification via a revbmse phase HPLC (G | son) t hen afforded
the title compound (21.6ny, 38%: L (ES)N mz 378 (MtH)'; "H NVR(MeCD) S
1.33 (d, 2H), 2.01 (m 3H), 2.29 (% tt #.57 (m 2H), 2.68 (s, 3H), 3.69
(s, 2H), 4.01 (s, 2H), 7.25 (m 6H), 4H). 15 Exanple 19

(Endo)-3-(2-cyano-2.2-di-thiophen-2-yl-ethy])-8.8-dimethyl-8-azonia-

bicyclo[3.2.11octane iodide
10 The title compound was prepared from 3-({endo)-8-methyl-8-aza-

bicyclo[3.2.1]oct-3-yl)-2,2-di-thiophen-2-yl-propionitrile by following the procedure in
Example 7 (43 %): LCMS (ES) m/z 345 (M)"; 'H-NMR(CDCL,) 5 1.82 (d, 2H), 2.35
(m, 2H), 2.23 (m, 3H), 2.58 (m, 4H), 2.82 (m, 2H), 3.37 (s, 6H), 4.25 (s, 2H), 7.02 (m,
2H), 7.24 (m, 2H), 7.36 (m, 2H).

15 Example 17

benzenesulfonamide
A solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-
20 propylamine (67.0 mg, 0.20 mmol) in CH,Cl, (2.0 mL) was mixed with PhSO,Cl (28.2
pL, 0.22 mmol) and (CH,CH,),N (84.3 pL, 0.60 mmol). The result mixture was stirred

at room temperature for 1 hours and concentrated. Purification via a reverse phase

HPLC (Gilson) then afforded the title compound (51.5mg, 54%): LCMS (ES) m/z 475

19



O Nk-O Hk::1 HB8:6 N[3-((Endo -8-nethyl -8-aza-bicycl o[3.2. 1l oct-3-yl)

2. 2-di phenyi - propvl | - net hanesul fonam de The title conpound was prepared
from 3-((endo) - 8- net hyl - 8-aza 20

bi cycl o[ 3. 2. 1] oct-3-yl ) -2, 2-di phenyl - propyl am ne and McSQ2C by fol | owi ng
the procedure in Exanple 17 (28%yield): LCMS (ES) mz 413 (MtH)';

" H- NVR(MeOgo 268583736 (d, 2H), 1.97 (m 3H), 2.30 (s, 4HpctRsHiB4/86383H), 2. 76
(s, 3H, 3.68 (s, 2H), 3.84 (s, 2H), 7.23 (s, 6H), 7.33 (s, 4H. 20 WO

(Endo) 3. (2. SREIRATAMBRIND ) EATFE 280 Zotim, 002 28K MO B0 41 400t o

azoni a- bi cycl(g[28)3.64 @21y 2.12Kmnadde 727 Ams6H )y TiSS(mo 2H), 763(m IH) 7.78 (m,

N-[ 3- ((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl)-2, 2-

di phenyl - propy¥q - benzam de (29 ng, 0.0683 mmol) in CH2CI2 (0.5 nL) and
acetone (0.5 nm) was mxed with MeBr_(0.342 nL, 2.0 Min t-butyl nethyl

ether, 0.683 mol). The resultant m s stirred at roomtenperature
for 3 hours and concentrated. Purification vi a a reverse phase HPLC
(Glson) then afforded the title cesgound ( 10 ng, 64 %: LCVM5 (ES) mz
453 (M'; "H NVR(MeOD) 8 1.20 (d, w32 ““=7H) 2.65 (d, 2H), 2.98 (s,

3H), 3. 02 (s, 3H, 3.60 (s, 2H, 4. 2 ('s
7.50 (s, 3H. BIOLOG CAL EXAMPLES 15 Th
the MB mAChR of the present invention a
vitro andsin vivo assay: Analysis of InR
Cal ci um Mobi | i zation;

[3-{(Endo)-8-methyl-8-aza-bicyclo[3.2.11oct-3-v1)-2,.2-diphenyl-propyll-urea
To a solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1joct-3-yl)-2,2-diphenyl-

propylamine {50.0 mg, 0.149 mmol) in CH,Cl, (4.0 mL), CISO,NCO (31.2 uL, 0.358

7.30(m 6H), 7.39(m 6H),
bitory effects of conpounds at
ermned by the following in
pition of Receptor Activation by

GLEM

mmol) was added. The mixture was stirred at room temperature for 2 days and

10 concentrated. Purification via a reverse phase HPLC (Gilson) then afforded the title
compound (21.6mg, 38%): LCMS (ES) m/z 378 (M+H)"; 'H-NMR(MeOD) § 1.33 (d,
2H), 2.01 (m, 3H), 2.29 (s, 4H), 2.57 (m, 2H), 2.68 (s, 3H), 3.69 (s, 2H), 4.01 (s, 2H),
7.25 (m, 6H), 7.34 (m, 4H).

15 Example 19

N-[3-((Endo)-8-methyl-8-aza-bicyclo{3.2.1 loct-3-y1)-2.2 -diphenyl-propvl]-

methanesulfonamide

The title compound was prepared from 3-((endo)-8-methyl-8-aza-
20  bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propylamine and MeSO,Cl by following the
procedure in Example 17 (28% yield): LCMS (ES) m/z 413 (M+H)"; '"H-NMR(MeOD)
8 1.39 (d, 2H), 1.97 (m, 3H), 2.30 (s, 4H), 2.68 (s, 3H), 2.76 (s, 3H), 3.68 (s, 2H), 3.84
(s, 2H), 7.23 (s, 6H), 7.33 (s, 4H).

20



20 Stinulation of mMAChRs expressed on CHO cells were anal yzed by nonitoring
receptor-activated cal cium nobilization as previously describedl0. CHO cells
stably expressing M3 mMAChRs were plated in 96 well black wall/clear bottom
pl ates. After 18 to 24 hours, nedia was aspirated and replaced with 100 |
of load nedia (EMEMwith Earl's salts, 0.1 % Rl A-grade BSA (Sigma, St.

Loui s MO, wanshoshavsl uo- 3 25 acet oxynet hyl ester fl uor epcgotrobsndsgzat or dye
(Fluo-3 AM Mbl ecul ar Probes, Eugene, OR) and incubated 1 hr at 37 C. The
dye-cont ai ni ng nedi a was then aspi rat%m%ﬂgl aced with fresh media (w thout
Fluo-3 AM, and cells were incubated 1 WD 20051037280

PCTI US2004/ 033638 m nutes at 37 C  Cells were then washed 3 tinmes and

i ncubated for 10 m nutes at 37 Cfn 100 Al of _assay buffer (0.1 %gelatin
(Sigma), 120 MM NaCl, 4.6 nM KCl |~ KH25 mM NaH C03, 1.0 nM
CaCl2, 1.1 mMwd 2, 11 mM gl ucos EPR

(1x10-11 - Ix10-5 Mfinal in the assay as. b added and the plates were

i ncubated for 10 min. at 37 C. Plates werd en placed into a fluorescent
light intensity plate reader (FLIPR, ecear Probes) where the dye | oaded
cells were exposed to excitation |ight 488 nm froma 6 watt argon | aser.
Cells were ag : J d . ) I\ﬁflnal)
prepared in DT SF — Cal ci um
nobi | i zati onaz b1t:gg1g zaﬂoclﬂnedim_e in cyt osoI [ c cal cium concent rati on, was

d gs ch 566
Mtens tysis di reasplupeptldd (Esttoetr Ea e it a i 22 mhe o 1t og
{1 uor escence dfyhipikdpy AlbeiBiride (20 HR LS o NCH ENeOUHLY shd hitdord 000! ed

CCD canera. Data “poi nts are coll ected every secon Thi s data was then

pl ot ting and (&hmly iag mixgdriwithAMeBnGai4 2k, SN Moinrhetybmeths! etbarhd6Fommeb- i nduced
br onchoconst rmned in
e e s R SRR SR KEAF b e SRR YRS iLE

pl et hysnogr aphyification uiaaiﬂanser;émmﬁ&(é (Gidsoopten piierdad t(zE’ﬂﬂdn;:qmpnuudl(Iq (ess

et st andd 1 R ObAuCHATty oy R MR BT T R L Sl aPe - ce

were pretreabgs (Wztﬁ) 268 &l 31f, wma d3 60 (098D, 1@2\(9/2F9U$.§0(tniﬁf66}1§,0 | of

vehicle (10% i ntranasall wer e then plac

pl et hysnogr aﬂﬁ’?(% 'éﬁo (so3de i n

S/pH 7.4)). 50 tl of conpound

BIOLOGICAL EXAMPLES

15
The inhibitory effects of compounds at the M3 mAChR of the present invention are

determined by the following in vitro and in vivo assay:

Analysis of Inhibition of Receptor Activation by Calcium Mobilization:

20  Stimulation of mAChRs expressed on CHO cells were analyzed by monitoring
receptor-activated calcium mobilization as previously described'®. CHO cells stably
expressing M3 mAChRs were plated in 96 well black wall/clear bottom plates. After 18
to 24 hours, media was aspirated and replaced with 100 pl of load media (EMEM with
Earl's salts, 0.1% RIA-grade BSA (Sigma, St. Louis MO), and 4 uM Fluo-3-

25  acetoxymethyl ester fluorescent indicator dye (Fluo-3 AM, Molecular Probes, Eugene,
OR) and incubated 1 br at 37° C. The dye-containing media was then aspirated,

rep]aced with fresh media (without Fluo-3 AM), and cells were incubated for 10

21



t he chanber, the mce were allowed to equilibrate for 10 m n before taking a
basel i ne Penh neasurenent for 5 mnutes. Mce were then challenged with an
aerosol of 25 nethacholine (10 mg/m ) for 2 mnutes. Penh was recorded
continuously for 7 mn starting at the inception of the nethacholine
aerosol, and continuing for 5 mnutes afterward. Data for each nouse were

anal yzed aggh po9bd8@ by using G aphPad PRI SM software. pduleddSesl. A
conmpound having structure |1 provi ded that R2 and R3 are not 2-thi ophene

when R4 | N the H_at di dis i
the exo posi FHBNTES #3720 Gols WPE T Bt RS nbaiet o A PHES B ©
consi sting ofc ﬁtlroawaas@erymﬂgﬁp/dgaa@i igRYe1208hkNac19s e4Rel Kdayinpg from 1

to 6 carbon atons), cycloal kyl groups (having from5 to 6 car bon at ons) ,
aryl, and hdﬁ’t}ézb@;yzs mWNa}kC@gl bé mad Gallpnl tiheMgvlgQlp, tbmM glucesg, imM

(C1- C6) al kyl, (C3-C12)cycl oal kyl, (Cl-C6)al kyl (C3-C12)cycl oal kyl, aryl,
het eroaryl , (HEPESEpHIk4)). -ﬁbecc(n@&}uﬁlﬁSﬁlazﬂ&)ll -—He;ﬂ@'séﬂcbiaal)ahtherm)wastOQS -

_ngoquj( R-7) éRg)adde%Watei%%: mcu@%p&? y/_‘! C. Cﬂéf%? gg% %S%%Ré 'into

- CH2N( R8) Cm@zmres@éﬁgllﬁht %N(tg?a LIPB5M'DI%C§1§11 }91‘65&2 whERThd fig 9r oup
consi sting of (Cl Co) al k (C31C12) cycl oal

( Cl1- Co) al kyl -l%ﬂdyfll cells(vete wpwdny Exdﬂf@tl@r 9488 nm) from a 6 watt argon laser. Cells
were activated by adding 50 pl of acetylcholine (0.1-10 nM final), prepared in buffer

containihg 0.1% BSA, at a rate of 50 pl/sec. Calcium mobilization, monitored as

10 change in cytosolic calcium concentration, was measured as change in 566 nm
emission intensity. The change in emission intensity is directly related to cytosolic
calcium levels ''. The emitted fluorescence from all 96 wells is measured
simultaneously using a cooled CCD camera. Data points are collected every second.
This data was then plotting and analyzed using GraphPad PRISM software.

15 '
Methacholine-induced bronchoconstriction
Airway responsiveness to methacholine was determined in awake, unrestrained BalbC
mice (n = 6 each group). Barometric plethysmography was used to measure enhanced
panse (Penh), a unitless measure that has been shown to correlate with the changes in

20  airway resistance that occur during bronchial challenge with methacholine!?. Mice
were pretreated with 50 pl of compound (0.003-10 pg/mouse) in 50 pl of vehicle (10%
DMSO) intranasally, and were then placed in the plethysmography chamber. Once in
the chamber, the mice were allowed to equilibrate for 10 min before taking a baseline
Penh measurement for 5 minutes. Mice were then challenged with an aerosol of

25  methacholine (10 mg/ml) for 2 minutes. Penh was recorded continuously for 7 min
starting at the inception of the methacholine aerosol, and continuing for 5 minutes
afterward. Data for each mouse were analyzed and plotted by using GraphPad PRISM

software.
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R6 is selected fromthe group consisting of (Cl-C6)alkyl,
(C3-C12) cycl oal kyl, (C1-C6)al kyl (C3-C12)cycl oal kyl, aryl, heteroaryl,
(C1-Co)al kyl -aryl, (Cl1-C6)al kyl-het- eroaryl; 23 R7 and R8 are,

i ndependent|ly, selected fromthe group consisting of hydrogen,
(C1-C6)al kyl, (C3-C12)cy- cloal kyl, (Cl-C6)alkyl (C3-C12)cycl oal kyl, (Cl-C6)
al kyl -aryl, and (Cl-C6)al kyl heteroary. 2. The conpound according to claim1l
wherein R2 and R3 are independently selected fromthe group consisting of
aryl, or heteroaryl; R4 is selected fromthe group consisting of aryl, ORS,
CH2OR5, CH2OH, CN, C02R7, CH2N(R7) SEARSIMSCONR7R8, CH2N( R8) CO(R6), CH2N(RS)
S02(R6), CH2N(R8)C2(R5), CH2ZN(RB)CONH(R7); R5 is a (Cl-Co)alkyl; R6 is
selected fromthe group consisting of (Cl-C6)alkyl or aryl; and R7 and R8

i ndependent | y sgl [ t [ - St f r

(Cl1- CB) al k ALK ﬁ‘ﬁ‘ﬁﬁ% hﬁ&?&ﬁﬁﬁ%‘ﬁ& B iﬁ'?ﬁdﬁ g&%n%‘g R3 are
independené@%@l@@ie’%ﬂhﬂ‘émﬁ B gsw@céﬁ))&f 3s or heferoaryl . 4.
The conpound according to claim3 wherein and R3 are both aryl. 5. The
conmpound according to claim4 wherein R2 agd R3 are both phenyl. 6. The

conmpound according to claim5Ykerein R4 | cyano. 7. The conpound
according to claim2 wherein '&M are both aryl.

R3

R4 R2

wherein:

the H atom indicated is in the exo position;

R2 and R3 are independently selected from the group
consisting of straight or branched chain lower alkyl
groups (having from 1 to 6 carbon atoms), cycloalkyl
groups (having from 5 to 6 carbon atoms), aryl, and
heteroaryl;

R4 is selected from the group consisting of (C,-Cg)alkyl,
(C5-C,y)cycloalkyl, (C,-Cglalkyl(C,-C,,)cycloalkyl,
aryl, heteroaryl, (C,-Cjlalkyl-aryl, (C,-Cjy)alkyl-het-
eroaryl, —ORS5, -—CH,OR5, —CH,OH, —CN,
—CF;, - CH,O(CO)R6, —CO,R7, -—-CH,NH,,
—CH,N(R7)SO,R5, —SO,N(R7}R8), —CON(R7)
(R8), —CH,N(RS8)CO(R6), —CH,N(RB)SO,(R6),
— CH,NRSB)CO,(RS), and —CH,N(RB)CONH(R7);

RS 1s selected from the group consisting of(C,-Cy)alkyl,
(C,-Cylalkyl(C;5-C,,)cycloalkyl, (C,-Cyalkyl-aryl,
(C,-Cglalkyl heteroaryl;

R6 is selected from the group consisting of (C,-Cy)alkyl,
(C5-C, )cycloalkyl, (C;-Cyalkyl(C5-C,,)cycloalkyl,
aryl, heteroaryl, (C,-Cjalkyl-aryl, (C,-Cj)alkyl-het-
eroaryl;
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8. The conmpound according to claim7 wherein R2 and R3 are both phenyl. 9.
The conpound according to claim8 wherein R4 is cyano. 10. The conpound
according to claim?2 wherein R4 is cyano. 11. The conpound according to
claim3 wherein R and R3 are both heteroaryl. 24 12. The conpound
according to claim 11 wherein R2 and R3 are both thienyl. 13. The conpound
according to claim2 wherein R2 and R3 are both heteroaryl. 14. The
conmpound according to claim13 wherein R2 and R3 are both thienyl. 15. The
conmpound according to claim2 wherein RA is CONR/R8. 16. The conpound

according to.gclaimt erein and , R8 are both hy en, 17. The conpound
accordi ng tofgfaaﬁfiz ePEPn mgell’@!‘%demﬁ@ 125 e& g"(ﬁ%l |thearg}'puf»18 The
conmpound accorcttqmsisnn mfZ Iw_hdlr IB4 (€, -C gﬁl‘ -R6 is
e R4 is
é

| Cl- C6
ae Gotrs, a)ﬁ@ﬂ 2df §a (el §9’°tlBqu§’ﬂa.
methyl . 21. Thed aﬁb(& @é‘&% in R4 is 002R7 and R7

ein R5 is
i s hydrogen. 22I'hehecramound acchrdimg to c]amn ? wileerim R4 i s

CH2N( R7) SPRR and i RS ’E‘é‘ﬁhdezﬁenaﬁﬁtf}‘? "POHRARS SRth"Ihke grcip 2

wherein R4 iS
consisting of aryl, or heteroaryl,

R4 is selected from the group consisting of aryl, ORS5,
CH,ORS, CH,OH, CN, CO,R7, CH,N(R7)SO,RS5,
CONR7RS, CH,N(R8)CO(R6), CH,N(R8) SO,(R6),
CH,N(RB)CO,(RS5), CH,N(R8)CONH(R7);

R5 1s a (C,-Cyalkyl;

R6 is selected from the group consisting of (C,-Cj)alkyl
or aryl; and

R7 and R8 independently selected from the group con-
sisting of hydrogen, or (C,-Cy)alkyl.

3. The compound according to claim 1 wherein R2 and R3
are independently selected from the group consisting of aryl,
or heteroaryl.

4. The compound according to claim 3 wherein R2 and R3
are both aryl.

5. The compound according to claim 4 wherein R2 and R3
are both phenyl.

6. The compound according to claim 5 wherein R4 is
cyano.

7. The compound according to claim 2 wherein R2 and R3
are both aryl.

8. The compound according to claim 7 wherein R2 and R3
are both phenyl.

9. The compound according to claim 8 wherein R4 is
cyano.

10. The compound according to claim 2 wherein R4 is
cyano.

11. The compound according to claim 3 wherein R2 and
R3 are both heteroaryl.
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CH2N(R8) CO(R6), R8 is hydrogen, and R6 is aryl. 24. The conpound accordi ng
to claim2 wherein R4 is CH2N(R8) CONH(R7), R8 is hydrogen, and the R7 is
(C1- Co6)al kyl. 25. The conpound according to claim2 wherein R4 is
CH2N(R8) CONH( R7) , and R7 and R8 are both hydrogen. 26. The conpound
according to claim1 which is: 3-((Endo)-8-nethyl-8-aza-bicyclo [3.2.1
Joct-3-yl)-2,2- di p henyl -propi onitri | e; (Endo)-8-nethyl-
-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo [3.2.1 ] octane; 3

- ((Endo) - 8- et hyl - 8 aza bicyclo [3.2.1 ] oct-3 -yl)- 2 2-

di ph I Endo) - 8- h I
] I)(I[:)t egyyl I)Or op%fn %&%ﬁ%&cﬂ%é&éﬁ yCI'(aII@néi) %ﬁ —aza- bi cycl o
[3.2.1 ] odi?’SaI-'@/IIl)OtilZ nyl - propan- 1 -

1-E 3-[3- IBEITClﬁ&-&J d?ﬁ(tha@-éér@i QbO&Fa12n12 agherein R2 and

3-y Hgf ((Endo) 8-net hyl - 8-aza-bicyclo[3.2.1
c

| -

2, 2- h

yl) - § prop tam de;
(Endo) - 1; p@n@mm Fdinpta glasn 33.wherein R2 and
en

-y

h
) -

2.
t ny
I
] oct - 3-
3-(
i ph

I
n
yl RBO@N]bGﬂ!Emhwm &; 3 ((Endo) 8- net hyl - 8-aza-bicyclo [3.2.1 ]
1)-2 t : :

((Endo &[ﬂ% gﬁ?@ﬁ[ﬂ%ﬁ:y%qcﬁ[c@?@o?b &IeIl Wl}erzeln R4 is
2-di phenyl enzenesul f onam de; ((Endo) 8- et hyl - 8- aza- bi cycl o
[3.2.1] oct- 156 Whe 2o mhdradeqqrchmg Iomﬂaem A5dwihefedn- R(FEadd) - 8- net hyl -
8-aza- bi cygh mI%éIﬂI kﬂ/&foéenyl ) - 2- di phenyl - pr opyl ]
- et hanesul fo

f‘? e compound accordmg to claim 2 wherein —CII,N
(RB®)SO,(R6) and R6 is aryl.

18. The compound according to claim 2 wherein R4 is
—CH,N(R8)CO(R6), and R6 is aryl or (C,-Cy)alkyl.
19. The compound according to claim 2 wherein R4 is
ORS, CH,ORS, and CH,OH.
20. The compound according to claim 19 wherein RS is
methyl.
21. The compound according to claim 2 wherein R4 is
CO,R7, and R7 1s hydrogen.
22. The compound according to claim 2 wherein R4 is
CH,N(R7)SO,R5 and R5 is methyl.
23. The compound according to claim 2 wherein R4 is
CH,N(R8)CO(R6), R8 is hydrogen, and R6 is aryl.
24. The compound according to claim 2 wherein R4 is
CH SN(R8)YCONH(R7), R8 1s hydrogen, and the R7 1s (C,-
Cglalkyl.
25. The compound according to claim 2 wherein R4 is
CH,N(R8)YCONH(R7), and R7 and R8 are both hydrogen.
26. The compound according to claim 1 which is:
3-((Endo)-8-methyl-8-aza-bicyclo|[3.2.1]oct-3-yl1)-2,2-
diphenyl-propionitrile;
(Endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo
[3.2.1]octane;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-
diphenyl-propionamide;

p
ct-3 -

N-[
2-d
0
N- [

3-
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27. The conpound which is 3 -((Endo) -8-nethyl-8-aza- bicyclo[3.2.1]
oct-3-yl)-2,2-di phenyl -propionitrile. 28. A pharmaceutical conposition
conprising a com pound according to claim1l and a pharmaceutically accept-
able carrier or diluent. 29. A pharmmaceutical conposition conprising a com
pound according to claim?2 and a pharmaceutically accept- able carrier or
diluent. 30. A pharmaceutical conposition conprising a com pound according
to claim26 and a pharmaceutically accept- able carrier or diluent. 31. A
pharmaceutical conposition conprising a com pound according to claim 27 and
a pharnmaceutically acceptable carrier or diluent. 32. A pharmmaceuti cal

conposi tion GopEnsday8-metliphdopzasbicpcly|3.28] doatB-oilo+d,3-3. 2. 1]
oct-3-yl)-2,2- 4 ﬂg]_—lﬁrc&pild}ﬁ@ ébi@; and a pharmmaceutically acceptabl e
carrier or diy t. .
3 —L( ndoz)—8-methy1-8-aza-blcyclo [3.2.1]oct-3-yl)-2,2-
diphenyl-propan-1-ol;
1-Ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-
3-y1)-2,2-diphenyl-propyl}-urea;

N-[3-({(Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-2,

2-diphenyl-propyl]-acetamide;

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,

2-diphenyl-propyl]-benzamide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di-
thiophen-2-yl-propionitrile;

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,

2-diphenyl-propyl]-benzenesulfonamide;

[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-

diphenyl-propyl]-urea; and

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,

2-diphenyl-propyl]-methanesulfonamide.

27. The compound which is 3-((Endo)-8-methyl-8-aza-
bicyclo[3.2.1]oct-3-y1)-2,2-dipheny] -propionitrile.

28. A pharmaceutical composition comprising a com-
pound according to claim 1 and a pharmaceutically accept-
able carrier or diluent.

29. A pharmnaceutical composition comprising a com-
pound according to claim 2 and a pharmnaceutically accept-
able carrier or diluent.

30. A pharmaceutical composition comprising a com-
pound according to claim 26 and a pharmaceutically accept-
able carrier or diluent.

31. A pharmaceutical composition comprising a com-
pound according to claim 27 and a pharmnaceutically
acceptable carrier or diluent.

32. A pharmnaceutical composition comprising
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-
diphenyl-propionitrile and a pharmnaceutically acceptable
carrier or diluent.
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