WD 2005/ 037280 PCT/ US2004/ 033638 MJUSCARI 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
acetyl choline rece medi at ed di seases. BACKGROUND OF THE | NVENTI ON
Acet yl chol i W3 P?ﬂ’é%@d from chol i nergi c neurons in the P&EEYSAWAEI6Hd
central nervous systens affects many dlfferent bi ol ogi cal processes through
E D¢

interaction with NS CARINMCAGE [O kN ERTOR A ) §TS t he
nicotinic and the nuscarinic 1 t tors. Muscarinic
acetyl choline receptors (mAChR%‘E dﬂ. NE erfamly of Gprotein

coupl ed recept or s ThixdhvdAaY L re3RMA0 nweaa@mﬂwsaﬁe aﬁ&mﬁ%@lom ihﬁfcean@sr e five
subt ypes of mAChRs, terned ML-Mb, and each is the product of di stinct

gene. Each ofP ﬂ%@tfcﬂﬁemwylﬁegroa@%|favbelamea%rénqmarr%e&m%@rf éml
properties. ﬁf’“ﬁ%ﬁ‘iﬁﬁﬁ Wblxﬁhereé fE el feddi @i del y distributed in

vert ebrate organs recepto s can me |ate ‘bot h i nhi bitory and

excitatory actions. For exagRCKGROUNDOPITHRINVENTION'D in the airways,
bl adder and gastrointestinal tract, M3 _mAChRS nedrate contractile

responses. For revicgyichphners @agé@vmmrwgswgwnﬂhwenphﬁé@aé cental
acet ¥l chol | NeehRGeRiRmsdisliRGhy &@fe&aﬁblbsgﬂaxgﬂaﬁgseg Fhréhelfrbibtor ey 01 T T €7 ent
al st st hna an 0

pathophy3|olog|c ates | nstance hronlc ructive
20 pul nonary tdrome_lasmqeml@bhmmpmry tendédtinErand Itlrmanlusbmmoss of

|nh|b|tor nu rinic acetyl chol.i rece n, on

par asynpat heﬁc?:tyﬁﬁﬁ%%sfe%ﬁ bt }\)ﬁ?ﬁﬁm‘}lﬁg‘:@ﬂﬁﬁ%ﬁﬁﬂ%‘}eﬁ%& Mﬁﬁ%‘?%fﬂé)ng g ng

i nct eased acehydrkifilyl o7 6-proteapaipea récaprorhat Al sevairtaremeahbrabld @mars. Thi s
MACHR dysfunction resul ts | n air hﬁ hyperreacti vi ty nedi at ed bi%é\ [ ncreased
stimul ati on ofhergmre i) $cmed MyrMg) and caefuis the prodpet of net t e,

Lammer s, 1989 r| nf | anmat.i on

oty ornt est digindoaene o *ﬁ%ﬁ AT AR R T ML
MAChR- medi at evludeyieé m)lléhohﬂc reC&pRoTs B, wMEl)d détribéd iRl verteR0 orhs, khdl} -

| nconti nence due to bl adder aé percontractility has alsq been denonstrated

to be nedPat dbeserCeRign cAnEEd é)@tlslphlmm’rata%ﬁwﬁmmacﬁm aﬂ&t}ﬂén& EgI en
1999 251 /i d}smo-ggﬂﬁustcf&?oﬁﬂqﬂttﬂédl%% Bhdflr 2 E&s\ﬁtoﬁﬁesﬁﬁeh Sk

ant agoni sts may be useful as therapéutics In°these MAChR-7 Mgl at ed di seases.
mediate contractile responses. For review, please see {Brown 1989 247 /id}.

Muscarinic acetylcholine receptor dysfunction has been noted in a variety of
different pathophysiological states. For instance, in asthma and chronic obstructive
20  pulmonary disease (COPD), inflammatory conditions lead to loss of inhibitory Mo

muscarinic acetylcholine avtoreceptor function on parasympathetic nerves supplying
(, the pulmonary smooth muscle, causing increased acetylcholine release folloWing vagal
perve stimulation. This mAChR dysfunction results in airway hyperreactivity mediated
by increased stimulation of M3 imAChRs{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 {Hegdé & Eglen 1999 251 /id}. Thus the identification of subtytpe-selective
30 mACHR antagonists may be useful as therapeutics in these mAGhR-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-



Despite the | arge body of evidence supporting the use of anti-nuscarinic
receptor therapy for treatnent of a variety of disease states, relatively
few anti 1 WO 2005/037280 PCT/ US2004/ 033638 nuscarinic conpounds are in use
in the clinic. Thus, there remains a need for novel conpounds that are
capabl e of causing bl ockade at M3 mAChRs. Conditions associated with an
“increase i I jon of M3 mAChRs, such as asthma, CQRR urinary
i nconti nengbgé%g@gﬁgbenefi t by compounds that are inhi bi tor?sglﬁgﬂ%mg 5

bi ndi ng. SUMVARY OF THE | ENT; Ou\lse'll'nh' S f.nveglﬁiso ]pé{ovi des f%;fa nej hod of
treating a mfBEEPTHE EOMRAAPCT ERA1 1PRE F &¥8bt oP % R ArESEEq HiVskase,
wher ei n acet Yogtpalidsehdrrdiapdtte efalding BIARIe &M A CHRSC ICoRiibad conpri ses
adm ni stering an effective amount of a conpound of Fornmula (1) or Fornula
(1) [except dskheiatainpituadinctasedr stinndationlof My mACRRsamch &3asdena? COPM, fRihene and
R4 as -OC(O CH3] or a pharmaceutically acceptable salt thereof. This

i nvention al samdiughay dsconiineacerwerld densfit bnegrepoundgithatase nhibdtorsepf oI AChR

acetyl chol§' e &9 its receptors in a mammal in need thereof which conprises
adm ni stering Y6"&5 af orenenti oned manmal an effective anount of a conmpound
of Formula (I) or Fornmula (I1). The present invention also provides for the

novel compounds of Formula (1) or . Formula (/[] and phar maceuti cal
conposi tions conprising a prw Formula (I1), and a
pharmaceuti cal carfi&hvéion ploviaes forgﬂle%%?%}%ﬁxg%fm@e&'éﬂié Seety1dhofthe FOT MUl @

(I'l') useful in the present Invention are represented by the structure: --N¢
Rl- -~N H H mepRe (mRLhRPmediated divgase.2shepie pestyicholine bindsitoom MpdiAGitRed is in

t he exo positian; . . R )
10  and which method comprises administering an effective amount of a compound of

-

Formula (I) or Formula (IT) [except the compound of Formula (II) with R2 and R3 as 2-
thiophene and R4 as ~OC(O)CH;] or a pharmaceutically acceptable salt thereof.

This invention also relates to a method of inhibiting the binding of acetylcholine
to its receptors in 2 mammal in need thereof which comprises administering to

15  aforementioned mammal an effective amount of a compound of Formula (I) or Formula

dn.

The present invention also provides for the novel compounds of Formula (I} 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:
C
+/ -
~~N_ Rt / ~N /
H H o
R3 R3
R4 R2 I Ra R2

25  wherein:

the H atom indicated is in the exo position;



WD 2005/ 037280 PCTI US2004/ 033638 R - represents an anion associated with
the positive charge of the Natom R - may be but is not limted to
chloride, brom de, iodide, sulfate, benzene sulfonate and tol uene
sulfonate; 5 R2 and R3 are independently selected fromthe group consisting
of straight or branched chain |ower alkyl groups (having preferably from|

to 6 carbon ycl oal kyl groups (having from5 top ons) ,
cycl oal kyl - gﬁﬂf@ehas\@l ng 6 to 10 carbon atons), heterocy(gli oapﬁ&ﬁsﬁavi ng 5
to 6 carbon a ms and N or O as. t% Ble eroato % cl oal kyI aI kyl
(having 6 to ERPEESHS 4 A4Amessaciried W eH‘éS"E‘F'Fé: ﬁ@?@ my R1fgy be

optional |y sulggtis hyﬁﬁﬂm&a; khloA&L Sfdﬁﬁaé’ iodidNSLIRRL b&rahd %ﬁ%ﬁkﬁé Eﬁcgtﬂ Lgﬁﬁ

heteroaryl; R4 is sleeted fromthe group consisting of (G -

(C3- C12) cycl oatliguete; (C3- C7) het er ocycl oal kyl

(C1-Co6) al kyl (C3-C12) eycl oal kyl, (C1-C6)al kyl (CS- C7) het erocycl oal kyl, aryl,
heteroaryl, (G -C6)al kyl-aryl, (G -C6)al kyl -heteroaryl, -0OR5, 15 -CH20R5,

-CH20H, -Chl, RGRad RSQ&'QﬂI doitly séledY from @H?gﬂrﬁ}) cons@ﬁiiﬁN(thﬁl 5:ranched
- SO2N(R7) (R8) , . - CON( R7 ( , CHZN( t)p@c:@f CH2N( R8) SQ2( R6
- CH2N( R8) CoR( Rlaa}m lawersp m@«vmg)pre blysiraga | de 6 erben fRme)n eycg?aéiu@

CO1s o) al iy ( &5 iR Bt s {516 crbicl el et PRl O trton |
hg eE og; ZI c I ORﬁto'll(rEB) s*.leﬂemcy@ohlkylcﬂtmg:dgé @rﬁmafbi?n(amss andly 00D gsEhd hetéebtarky| |
Ec:1- C5) al Kyl (gét %f%‘éﬂ%‘&%ﬁ&am%g%@éf%%% ojmsd anN o5 O asithe hstsreqtomy ky | |

aryl, het apoanmi, optibdai@utastitivdd a2yiyheterbarst, 8 Spionhiihabanead Wtterol§1;,2nd R8 are,
i ndfpendent I y,ms?I [pielct ed fromt hﬁfgr oup%ony?%l ng %fﬁ H (G- CGﬁBgI kyl,

C3:C12) cycl oal kyl, (C3-Ci)heterocyel oal kyl, (C1-C6)al kyl (C3-C12) cycl oal kyl ,

(CI C6) al kyl
(C1- Co6) al kyl - eg%%éﬁ&ﬁg?é&% g%%)tg}g(og%%b@éyt%a%%fygggggé *Sui tabl e
phar maceut i caIGy)hemmcqubdhma(Chdls)adkyi(C@-GAQbycldaﬂQ\lw{Ci-Gs)alktyk{@ys killed in the art
and i ncl ude b sal t.s ani c d ni c i as h chloric
aci d, hydrobf fer &Xﬁ"lﬂi‘lﬁélﬂ‘ﬁhfi‘rg‘?rear%?@ Céﬁlgglp lrf(g' g@#ﬁﬁl{ﬁ& »phoni ¢
acid, ethage _CH,ORS,-CH,OH,-CN, -CF;,-CH;0(CO)RS6, -CO:R7, -CH,NH,, -

CHaN(RT)SO:RS, -SO;N(R7)(R8S), -CONRT)(RS), -CH;N(R8)CORS), -

CH:N(R8)SO,(R6), -CHaN(R8)CO,(RS), -CHoN(R8)CONH(R7);

RS is selected from the group consisting of (C;-Ce)alkyl, (C;-Ce)alkyl(Cs-
20 Cjppeycloalkyl, (C;-Ce)alkyl{Cs-Cheterocycloalkyl, (Ci-Cealkyl-aryl, (C;-Cealkyl-
heteroaryl;

R6 is selected from the group consisting of (C,-Cg)alkyl, (C5-Cra)cycloalkyl, (Cs-
Cpheterocycloalkyl, (C;-Ce)alkyl(Cs-Cir)eycloalkyl, (Ci-Cealkyl(Cs-
25  Crheterocycloalkyl, aryl, heteroaryl, (Ci-Cgalkyl-aryl, (C)-Ce)alkyl-heteroaryl;

R7 and RS are, independently, selected from the group consisting of H, (C;-Ce)alkyl,
(C3-Crp)eycloalkyl, (Ca-Crheterocycloalkyl, (Ci-Colalkyl{Cs-Ciz)eycloalkyl, (Ci-
Ce)alkyl(Cs-Cpheterocycloalkyl, (C;-Cg)alkyl-aryl, and (Ci-Cg)atkyl-heteroaryl.

30



sul phoni c acid, acetic acid, malic acid, tartaric acid, citric acid, lactic
acid, oxalic acid, 5 succinic acid, fumaric acid, maleic acid, benzoic acid,
salicylic acid, phenylacetic acid and mandelic acid. In addition,
pharmaceutically acceptable salts of compounds of Fornmula (I) or Formula
(1) may al so be formed with a pharmaceutically acceptable cation. Suitable
phar maceutically acceptable cations are well known to those skilled in the

an and i nclyw@de.edsmlse ne, al kaline earth, ammoni um and ql‘ﬁrﬁf,SE@ﬁM;iﬁmm um 10

cations. = The following ternms, as used herein, refer to:

hal ogens, that is gk h#Aaﬁ&thal%&?{E‘Pab?e”ﬂpé %%Qvall ot ORIt md <YL

both straight and branc finl ess
t he chai n | engt imd iscloddimsicisalts dfiimirgants andregane avigls, duab aﬂmdrdchmnt:adidl o, 15

Cont butyl ¥R s et AR osiaget Yoty prbans ifsonic At afe o mean

cyclic noi et ysulghofict@bhtiOhcid hflicBcidCRftRRN&:id, 'cﬂﬁd: hted, ']'ﬂ:tl@‘déld rt%zhé hdated to
cycl opropyl, cyclopentyl, cyclohexyl, and the |ike 'al keny "i's used
herein at all S‘G‘é&iﬁ@?’éﬂ%’@@‘? aciffeapleispeid; bymeois ﬁCIBfS&h%Wéémémheﬂle@Hﬁé@ét y of

2-10 carbon afaMRandbit ﬁf&ﬁ yIF;QﬂdtﬁBﬁ P&fugall ack:%ﬂm%l@gagg Qﬁéoﬁﬁﬁ%u?dsrb?l udi ng,

but not limted to et I-pr ropenyl ,
| - but enyl, 2- Fclmmbifﬂ')l or dodnylh 1) m#oealso U%fm;metl WJtmhgha}mamﬂcaHapMebgabIe

"heteroaryl" Yy G2 |on suc as "heteroanyl.oxy", or
25 "het er oar y‘F a?k ‘?""?Ymph%r%acilﬂ}% "@%b'} cIRRT P8 WS A‘Sg‘g‘;g‘{%ﬂﬁeis l%ﬂfrbh one
or nore ri ngsthemIahcbjnnludélelkdmet’rﬂkﬂmhemﬂf,@mhmlfiﬁmsaicﬁpia&dlaf‘)r afitabii@mgr oup
consisting. of N, O or S, such as, but not limted, to pyrrole, pyrazole,
furan, tht'ph®H8™S-quinoline, isoquinoline, quinazolinyl, pyridine,

pyr }m di ne, oxazol"ﬂ,cfbmvulagg;n@s aghgeam@}eg; rgfémadl azole, triazole, 1mdazole,
or benzi m dazol e. heterocycl Ic" (Qn its own or in any conbi nation, such

as "heterocyclical kﬁfﬁ"ﬁ" all hglogens akivehlore, Pugre, bipmg apdhiode-ur at ed 4- 10

nenbered ring SySt-e“@]'f Posmt}li'c&"QR?I"Q'bomhﬁlgh{dlﬁ%?arﬁﬁéH&hﬂxﬂ&&léa of T £
het er oat ons sel ected Tromthe group consisting of N, 0, or S; such as, but

not limted tebghatend, unllessahe gHajrelenglh Rethepivize liaitcd dnclhiding) bod o Eimitédd to,
15  methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-pentyl
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  meiety 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.
1" - 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, 1o 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



WO 20051037280 PCT/t 7S2004/ 033638 tetrahydropyran, thionorpholine, or

i m dazol idine. Furthernore, sulfur may be optionally oxidized to the

sul fone or the sulfoxide. "arylalkyl" or "heteroarylal kyl" or
"heterocyclical kyl" is used herein to nean Cl-10 al kyl, as defined above,
attached to an aryI heteroaryl or heterocyclic noiety, as 5 also defined

herei n, unl agg§, égu se indicated. "sulfinyl" - the OX|P¥§§8§ZJO% 330fs the

correspondlng sulfl the term"thio" refers to the sul theterm

ol ol o € ek ARpt S, dldotprBithe b SliaRlobine Bl hemore, sAEEEL Rt 10

noieties (or two orm a or éaesat ur at ed
or unsaturat ed)pnomryyom&lmdmﬁhheul&»mot&ermﬁamdme formati on of an 10 aronmatic

ener od part a1y ARG RO P ey Rl s e g ke keny |
i.e. hexene, @L;falGH, &)dehiaed XR0Y attie@idan a@ﬂ ﬁbtéirﬁar?y&' ﬁa&%&ty@ﬁ&no@ﬁefagr red

conmpounds useful 1 n the present i nvention in

(Endo) - 3- ( 3- nraislodxﬁneﬂ,}ﬁmim-mlmmqnhﬁmszmmeamdhyl) 8 8- di net hyl - 8-azoni a- 15

bi cycl o[ 3. 2. 1] oct ane, "

3- (( Endo) - 8- net hyl - 'é\@&ylbl teaxifes ©) 9f thecomesppyding sulfide, the erm othig’i onitri | e:

(Endo) - 8- net hyfed 14 ﬁye%uﬁrdé T dnd g im Sulfdyl" Sfag @t ﬁmgloaxcﬁz%d%(é)zhﬁ&&@ne
3- ((Endo) - 8- net hyl - 8- aza- bi cyclo[3.2. 1] oct-3-yl)- - di phenyl -pr opi 6nani de;

3- (( Endo) - 8- net hy| * 8whereirbiwsyR1 mpBties (pr ﬂ\‘@cYn@lqklleg)-lﬂa}QtogﬂhﬂTém a Hoohi oni c
acid; 20

( Endo) - 3- ( 2- cyRbsTes saivmshin WAt ied 1ige eis yiaderrin togreppdhs formptiapafap. 2. 1) oct

ane iodi d®; aromatic ring system, such as naphthalene, or is a phenyl moiety having attached a 6
(End(o) 3-(2-cyn- 2 2- d| phenyl - et hyl ) - 8, 8- di met hy| - 8- azoni a- bi C}/C| 0[3.2.1
] oct'ane  br onitpfab ered partially saturated or unsaturated ring such as a Cg cycloalkenyl, i.e. hexene,

3-((Endo) - 8- h 1) -2, 2-di phenyl propan-| -ol;
25 N-Benzyl - n%% )dﬁégﬁlgé‘ﬁ?@' ﬁ%fe!tﬁkﬁ%ﬁas%}ﬁ%ﬁn?éré I ] oct-3-yl)-2, 2-di phenyl -
propi onam de; Preferred comfounds useful in the present mventlon include:

(Endo) - 3- (2- car bamy]| hen§ll eth } 8- di net hyl - 8-azoni a- bi cycl o[ 3. 2.
| ]octane i 0d|(§@do)-3-(2-methoxy ,2-di-thiophen-2-yl-ethyl)- 8 8-dimethyl-8-azonia-

I-Ble]rlzyl:J)OSlIJ£3-b((§y@Bf§)j Iﬁ)cﬁﬁ“&ﬁd'eS aza- bicycl o[ 3. 2. 1] oct - 3-yl ) -2, 2-di phenyl - pr
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-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;
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
bromaide; .
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-y1)-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]-

s

30  urea;
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-y1)-2,2-diphenyl-propyl ] -acetamide;

5



| - Et hyl - 3-[3-((endo) - 8- et hyl - 8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di phenyl -pro
pyl]-urea;

N[ 3- ((Endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) -2, 2-di phenyl - propyl ] - ace
tam de; 5 WD 2005/037280 PCTI US2004/ 033638

N-[ 3- ((Endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 2, 2-di phenyl - propyl ) - ben
zam de; WO 20057037280

3- ((Endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl)-2, 2-di - f 'ir/gFS) 004/03 638 - propio
nitrile;

(Endo) - 3- ( 2- cyako{Gnde): methy] %)ﬁzéanbw?m{ﬂp SR 8- %2 gml?ﬁ?ﬂ)ﬂm@'l]a?&??ﬁngde

bi cycl of 3. 2. 1] PEEARY-8Laethfe8-afa-bicyclof3.2.1]oct-3-y1)-2 2-d;-th:o hen-2- l-propionitrile;

N-[ 3- (( Endo) - 8- net hyI - 8- ayzia bi cycl of 3. 2] 1] oct) f y ﬁerlljylm propyl]-
benzenesul f ondﬁﬂ@fé‘ -(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8, 8-d1met y]-8-azon1a-

[ 3- ((Endo) - 8- ] o[ 3.2.1]oct-3-yl)-2, 2-di phenyl - propyl ] - urea;
N-[ 3- ((Endo) - gi?é‘n@%?‘?lg%%{zlglo ?ac%ycl o[ 3.2.1] oct-3-yl)-2,2-di phenyl - propyl ] -

met hanesul fSon@R{li{{EncﬁJ)(k-ﬂz&hyI-S-aza-blcyclo[3 .2.1Joct-3-y1)-2,2-diphenyl-propyl]-

(Endo) - 3-{2, 2- di phen tJ % (1- phenyl - met hanoyl ) - am no] - propyl } -8, 8-di net hyl -8
- ( azoni a- bi 5’5‘75‘38?%' naiet ane bromi de. More preferred conpounds useful in
the present i nyemhi 8Jnﬁ€h| Hﬂ-%z»b lof3.2.1Joct-3-y1)-2.2-diphenyl-propy]-
(Endo) - 3- ( 2- mre[t hoxggp y 2 lcycoE ]Oc y? l% e(rilyn"g()%”urga
bi cycl o[ 3. 2. 166 edq)rsem@ibyl St&a-brcycb[?' 2 1]0ct-3-yl)-2 2-dlpheny1-pr0pyl]
(Endo) - 3-(2-c nyl.- et hyl )-8, 8-di net hyl - 8-azoni a-bicyclo[3.2.1
loctane i odi é@e?l?mxesﬁf‘ogm&la&%d

( Endo) b3 (md C \Biudn)3- 21 diphaiy)-B-[@t fhehyi-BetBamdiyyaitiyd -plo@it 08 8atikktbylcs-o[ 3. 2. 1] oc
tan rom de;

(Engo) 3- ( 2- caromnBisyelol3 Yrgmepemideny | ) - 8, 8- di met hyl - 8- azoni a- bi cycl of 3. 2.
1] octane 20 'h@&b%?eferred com r;_?ounds usefulmthe present invention include: ,

(Endo) - 3- (2- cyano- 2, 2-di -t hi ophen-2-y -ethyl2-8 8- di net hyl - 8-azoni a-

bi cycl o[ 3. 2. 1](Bnd(aﬁe(2rrwh@@~2,&-ddthmphen-2 yl-ethyl)-8,8-dimethyi-8-azonia-

(Endo) - 3-{2, 2- henyl met hanoyl ) - am no] - propyl )

- 8, 8-di net hyl bgéyef&w Egétgj'%:‘)]?g 01 3.2.1 J]octane brom de. 25 Met hods of
Preparati ds. (Brdy)a3r@tdyaio-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane

azoni a-

iodide;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
bromide;
(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyi-8-azonia-bicyclof3.2.1]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-diphenyi-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 (I} and Formula (If) having a variety of different R1, R2, R3 and R4 which are



The conpounds of Formula O1 and Fornula O Il may be obtained by applying g
synthetic procedures, sone of which are illustrated in the Schenes bel ow
The 30 synthesis provided for these Schenmes is applicable for producing
conmpounds of Formula (1) and Formula (l11) having a variety of different RI,
R2, R3 and R4 which are 6 WD 2005/037280 PCT/ US2004/033638 react ed,

errpl oyi ng Swi§ideshpRdes Which are suitable protected, to 52 103363
conpatibility wt h the reactions outlined herein. Subsequen depro ection,

in those cases fford co s of.the n ture nerally dl scl osed.
Wil e sone sch %’ﬁ’ 0?%5@3%“?%‘”5‘8 Hﬁ%bl%?ﬂo clse, tp%&ﬁﬁ‘{eacomppy lifhis s
merely for il lidtithédca@idndbilRsEhedih SubSqhiit dBRBRERN, BT BER calds Qe BIARD i S
shown in Schenme |I. The synthesis starteé1 with conpound 1. Reduction with

i t hi um al uni SPEReUNds f the netsigenerpilodisdesed) ¥ailolsome schpingpira skavenwithvi t h

I odi I d v ' d d .f

Horo ol ( ey - chragouit? YRl oF B AEH st e ¥or AILERIGBUPOSE ORI e 1 0

TR T it sl L e i
~ A (Y \

more speci f i c“ﬁ%ﬁ?&‘t“?%ﬁ%ﬁ&ﬁi‘ ‘T"S’hlﬁ‘ﬁh‘&‘ i‘leE’b‘H’bg?% (vt afferdadiplgolol 1) i s

outlined in Sgh%idéem@ﬁt@i{lﬁbﬁlﬁ@ ﬂf\nd%&?»eg mﬁ%@a%%%ﬂ@zﬁﬁbn?ﬂeﬂw&) rded

conmpound 15 drolysis of 6 generated aci

1, 3-Di cycl oheilgp CRSR3INER4Y then DEashededimpount 4; ovhichneastdasily whverted taici d wi t h
aI cohol (R?)O—l hen fuagrg shed ester 8. Condensation of acid 7 with am ne
(R7) (R8) NH un&mr STt 2 11 am de coupling conditions well known to

10 Schemel.
(
Boc~ \ —N
N tan, THE N L PPh
ﬂzH __100°C, )EQ(H i H
2 OH 3 !
R4 R2 }:Q(K MeR1 }qg(
NaH, DMF
R2
R4 5 R4 R2
A mere specific preparation method leading to compounds with Formula (IF) is
B outlined in Scheme II. Alkylation of ester HC(Ph),CO,CH; with 3 afforded compound
L

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 (HOB1) provided amide

20 9. Reduction of 6 generated alcohol 10. Reaction of 10 with acid chloride (R6)COCI
or acid (R6)YCO;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



those skilled in the art such as

| - (3-di net hyl am nopr opyl ) - 3-et hyl carbodi i m de hydrochl oride (EDC. HCl) and
1- hydr oxybenzotri azol e hydrate (HOBt) provi ded anm de 20 9. Reduction of 6
generated al cohol 10. Reaction of 10 with acid chloride (R6)000I or acid
(R6) CO2H af forded ester 11. Al kylation of 10 with appropriate reagents such

as (R5)Br t g hed 12, Conpounds with structures ?/q
9, 10, 11 and 12 Were converted to correspondi ng ammnl%lép“}ssg 0{1}0?38 reactl ng

wi th appropri re e uch as 7 WD 2005/ 037280

PCT/ US2004/ 03@8@8&“@@% éwﬁ '&“F\?f?’e@ v@PHf?PrtaFfePfg‘eﬂw deplestinn at e
protection a"tﬁetﬁ@d%&@ér@ﬁﬁliié@mMegﬂgﬁrdfi%fégrdé&ddrészed in some preparation
procedures. Schene H ~ H LAH THE "N H NaH, DVF~ -~ /

3 O CH2OH 6 Sebewelll\ 10 NaOH or EtO RGCORH / DCC RSBr, K208 HI HH O
CH20C(QR6 CH2R 05 H RrReNH\ 11\ | 12 7 G- EDC R OH/DC.HO, HOBI "N
'NHH 00 ONR?)(RS) .

1 HEPR,COCH,
O i
NaH, DMF
3

|

R,COCI

or
ReCO,H / DCG,
N

. N
( g
CH,OC(O)R,
11
7 R,RyNH
EDC.HCI, HOBt
R,OH/Dccl \
N
ave
0
O N(R,)(R,)
8 9
(.
5 A more specific preparation method leading to compounds with Formula (IT) is

outlined in Scheme HI. 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)YCH(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



R7 8 9 5 A nore specific preparation nethod | eading to conpounds with
Formula (Il) is outlined in Schene Ill1. Al kylation of HC(Ph)2CN with 3
provided nitrite 13. Hydrolysis of 13 under either basic conditions (e.g.,
NaOH and H202) or acidic conditions (e.g., H2S04) afforded am de 14.
Reduction of 13 led to amne 15 that was conviently transfroned to am de
16, carbam de 17, sul fonam de 18 and urea 19. 10 Condensation of 15 with

al dehyde (%bgﬁl{s@)mgpl | owed by reduction with NaBH( OAC),%T;U%%&@%@}; am ne 20

that was easily converted to am de 21, carbam de 22, urea

sul f onam de 24. .Conpounds r imlar t 4 15, 16, 17, 18,
T | 905 Saiction ragents Sih s VisBEHOUET Bt Pavh it the S APURRRE s sal 1 s by
reacting W t hyapefmaRhi @Eﬁote&xdﬂ%&ﬁ%/v&}@&ﬂﬁefﬁﬂo%%%%ﬁEﬁﬁedu&&act I on

reagents such as MeBr and Mel (not shown in the scheme). Appropriate
protecti on aryhempdbt ecti on met hods were utilized in sone preparation

procedures. Schene [Il. ~-N =N N H HC( Ph), CN H NaCH, H2O2 H NaH, DMF or,
H SO4 3 ~ CN 13 CONHZ 'NBHSN‘ 14 N HRSSOCLH N--1F R6 RCOCI O or H
\ 16 EDC HCI, |, t NH2 H WEO2R¢ - 218
1y HEERLCN NaOH, H0, ﬂ b
NaH, DMF or, H,50, O

CONH,

P

R,COMH

- ‘15 Iy
/ﬂ H O CIC(iV

N—r—0
O T
"--..N 'f
’ ave

cocl
" N-R8

- / H
N ReCOH O

Y a\ Pt O EDC.HC!, HOB

RyCHO
NaBH(OAG),

P



15 HCICORS '"NI RBCHOH N O NaBH(OAc)3 R7 HO R5 HOH ~N 17 H 19 R6000I
NNR8 ~Nor HRSO,Cl Rsco,H'N H~ EDC HCl, HOBt \ | 20 H R6 C CO RS/

\R NCO RBO "N N N-SOZRS %\ 21 HRB R7 24 / RB(ORS | RB1 HO 2223509
WO 20051037280 PCT/ US2004/ 033638 A nore specific preparation nethod | eadi ng
to compounds with Fornula (Il1) is outlined in Schene IV. Al kylation of 25

with (R5)Br ' 6. Reaction of 25 with Lawesson's g4ag8e rded
27. i datioﬁbglpbsg@%vﬁngth S2C12 and KNO3 furnished 28 thl;t vvagm'gg%:&/ée)rted to

either 29 or sul fonam de 30.. 5 Conpound Lth structures sinm.lar tQ 26, 27,
29 and 30 were easifRESTRFEEQEPaTIOR W@a‘é’m%‘@g%ﬁﬂwuﬁ &1(1%2 Yy

reacting with aRproRhisehénd PACAIKIRLHCBOR With (FEHBPpRvidbEES. RaMHiHESF Ashot shown
in the scheme). Appropriate protéection and deprotection nmethods were
utilized in sowihprepgaens raagent pBedddi2 B sOxigatinermd 27 with SO,Cl, and KNO;
furnished 28 that was converted 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.

Seheme IV
) N N N
(\ H Lewesson’ Reagent H SO,ClL, I':NOi H
S g ' S
N \ N \ s N !
S\ oH ST su | sogc
Y R X
25 27 28
leﬁr. K,CO, HN(R,}R,)
N
H N
S \ H
X S
Iy oR, $
N
” >y Sodr,
30
10
¢ SYNTHETIC EXAMPLES
The following examples are provided as illustrative of the present invention but
not limiting in any way:
15 Example 1

10



~N'"NN i. ,.. ;~esson. Reagent SO2C, KNOH\ SH S SOP 25 27 28 ~R Br

KiCO HN(R~)(Re) NWFMOH '"NH'N N SHH SS ORS 26 \ SO2NR7R8 rNH2 30
10 29 SYNTHETI C EXAMPLES The fol |l owi ng exanpl es are provided as illustrative
of the present invention but not limting in any way: 15 Exanple 1 -N"H S
OSI1II 10 WD 2005/ 037280 PCTI US2004/ 033638

(Endo) - 3- ( 2- Wé%,gygs@- di -t hi ophen- 2-yl -ethyl) -8, 8- di met byt1,850846035R-

bi cycl o[ 3. 2. 1] octane 1 0odide To a sol ution of
2- (8-nethyl -8-azabicygl of 3. 2. - 32yl ),-

5 .
-t

i.0 eq-2- | - et hanol
- t —azonia-

nmet hyl enechl or ixg.c j;__il ORE tdaiadee (0.40, 6.4 nmol ), 50% aqueous pot assi um
hydr oxi de (0. 25nL % 2 mmol ) and tetrabutyl ammoni um chl oride (5ng, 3 nol %

was added. The r&aasplsiometad-(Grmelps-meabicyelold Hegt k) drdithiepherdch- day, an
addi ti onal 0. ZanbAQiUpeiel aierdfio®us B AR) B2 BXARGYHS mies added.~ Upon

conpl eti on,

5  methylenechloride and iodomethane (0.40mL, 6.4 mmol), 50% aqueous potassium
hydroxide (0.25mL, 3.2 mmol) and tetrabutylammonium chloride (5mg, 3 mol%) was
added. The reaction mixture was heated to refiux for 5 d. Each day, an additional
0.2mL iodomethane and 0.1ml potassium hydroxide was added. Upon completion, the
reaction mixture was cooled to room temperature, diluted with methylenechloride and

10 washed with water. The aqueous layer was extracted with methylenechloride and the
( - 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-bicvelo[3.2.17oct-3-y1)-2 2-diphenvl-propionitrile

2a) Preparation of ((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-methanol
A mixture of 1,1-dimethylethyl (endo)-3-(hydroxymethyl)-8-azabicyclof3.2.1)

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 (0.31 g, 97 %): LCMS (ES) m/z 156 (M+H)"; 'H-

NMR(CDCl3) & 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



reaction m xture was cooled to roomtenperature, diluted with

net hyl enechl ori de and 10 washed with water. The aqueous | ayer was extracted
wi th nmet hyl enechl oride and the ( conbined organic |ayers were washed with
brine, dried over MpSH and concentrated in vacuo. The crude product was
recrystalli zed from met hyl enechl ori de/ ethyl acetate to give 109ng of the

title conpouggy G ES) mz 362(M 15 It Exanple 2
3- ((Endo) - 8- met%yl 8- aza bi cycl o[ 3. 2 "1 oct- 3- yl)-2,2-di phﬂe%rw#zg&#@plﬁomtrl | e

Xt e of 1 ot et oREo gt ioRE BT 8 25 e %&M@%@pﬁ el ol32 1] 20
oct ane- 8- car boxik@b iﬁeég-g)-mam@ﬁolmlg) 129ehnidlAh idH, €6 (ilﬁ) nﬂL) w&sxﬁlx&/&' n THF,

6.16 mmol) was heated at 80C with a m crowave reactor for 60 mn. The
sol ution was t With PPhi (erepsin 8 25 A mmalizedd-fEpsd Theiresuitan mikture wesstinetfosugh

CES) oo e LRy AP R % 6157, BT 1b45 10

IH), 2.13 (in f@&)mf’m&M@ MM(QECB)%ZIPNJ;I 4)) 13239(5?3@', 2.294d, 38)

Pr ration 3 - et 8 3.2.1 tan 11

V0 200510372002 BEMMI B 505 (GIIEIAT B B 0t 1 on of | odi e (667 g, 28, 8 ol )
d d 8- 1 . . 12.9

ol ) R0 B b e AR DM et o,

25.8 mmol ). ThETOP@ﬁmﬂPant m xture was stirred for 17 hours, filtered and
concentrated to aff A C | o . RE 4 ), Mz
266 (MH)': ' H NVR( P{‘J)w‘gt(i’?d@gz’ %‘mﬁﬂw Si’.%%‘g’ﬁ(%azag%&%.k%%@?&ﬁﬂ,
2.98 (m 2101) 403nm6)€mﬂ,P12(1H¢N (232 @112.@ mnii)in DK (Mmbhwashir@edwﬁth NaH
3-((endo) - 8-ne i Q .0Ct hen ropionitrile
A solution of EJ]%J’C?C%’ Aireﬁﬁr{a rh"é'}' e\§asysn§ %?”%’Fl T3P at'ﬁeg@i ne(1.06
g, 10 4.0 moingimassd Fﬂh&ﬁd@hﬂﬁ&ﬁ@ugm vida. revemhaseumm\m;(saﬁ)mamaedm xed
Y“eﬁrger“g{*ur(eof 288 e componnd Q.16 2, 935y EMS B w351 BiSERH RMELBESS oo™

1.64 (m, 2H), 2.14 (m, 1H), 2.26 (m, 2H), 2.34 {(m, 2H), 2.52 (m, 2H), 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-Bul.i (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(CDCl3) § 1.07 (d,
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).

12



mnutes. Filtration and purification via a reverse phase HPLC (G |son) then
afforded the title conmpound (1.16 g, 93 %: LCVMS (ES) ink 331 (M+H) *;
"H-NWR(CDCl,) S 1.64 (m 2H), 2.14 (in, 1H), 2.26 (in, 2H), 2.34 (m 2H),
2.52 (m 2H), 2.75 (m 511), 15 3.83 (s, 2H), 7.39 (d, 1011). Exanple 3 it
\ HN/ \ HAH | 1\ 4 (Endo)-8-nmethyl-3-(2 2.2-tiphenyl-ethyl
-8-aza-bicvc octane 20 A solution of triphenyl g,
1.13 nmol) iWTﬁﬁ%%(%Z.SE m) was mxed with n-BuLi (O. 70?%9‘%%%@
Hexane, 1.13 mmol). The solution was stiyred for 10 m nutes and added by a
solution of (endo)-3-iodonethyl -8-nethyl Exampled |, cycl o[ 3.2..1] octane (100
ng, 0.377 mmol) in DM (1.0 nlL). The m'ature was stirred at room
tenperature for 60 mnutes, mxed w t+¥H20 (0.1 nl), concentrated and 25
filtered. Purification via a reversen%k, LG, (G lson) then afforded the
title conpound (23.8 ng, 17 %: LCMS (ES).ndz 382 (MrH)+; ' H-NVR(CDCl 3) S
1.07 (d, 1] 2H, 2.12 (m IH, 2.22 (m 4 31 (m 211), 2.65 (d, 3H),
2.97 (d, 2H), 3.63 (s, 214), 7.21-(in, 3 ; (d, 12H. 12 WO

2005/ 037280 PCT/ US2004/ 033638 Exanple 4 HH NH,
3- ((Endo) - 8-ne - bi ychfB.
A sol ution of HEREEN Y A0 raza DICYCID AV gpea-GDRGNY-proploy , 2- di phenyl -
5 Propi oni {11 & (53ASoluflont & MREddd|B-HRALRadelbicyd RTINS PHLXE iphbih. HESO!
(0.28 nL, 96 % and stirred at 40C for 30 hours. "The m Xturé 'was tphe pour ed
into ice, S5 propionitrile (53 mg, 0.16 mmol) in CH;Cl; (0. 25 mL) was mixed with H,SO4 (0.28

mL, 96 %) and stirred at 40°C for 30 hours. The mixture was then poured into ice,
neutralized with NHi3.H,0, extracted with EtOAc and concentrated. The resultant

r opi onam de

I "—h\\

residue was dissolved in DMSO and filtered. Purification via a reverse phase HPLC
(Gilson) provided the title compound (17.2 mg, 30 %): MS (ES) nv/z 347 (M+H)"; 'H-

10 NMR(CDCL) 4 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), 6.88 (s, br, 1H), 7.37 (m, 10H).

Example 3

T,

15  3-((Endo)-8-methyl-8-aza-bicyclo[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
H,504 (2.73 mL, 90 %) at 6°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  NH3.H;0, extracted with EtOAc and concentrated. The resultant 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)"; 'H-NMR(MeOD) &
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



neutralized with NH3. H20, extracted with Et OAc and concentrated. The
resultant residue was dissolved in DMSO and filtered. Purification via a
reverse phase HPLC (G lson) provided the title compound (17.2 ng, 30 %9: M
(ES) mz 347 (MtH)+;"H 10 NVR(CDC13) S 1.31 (d, 2H), 1.98 (m IH), 2.28 (m
4H), 2.39 (in, 2H, 2.67 (d, 3H, 2.79 (d, 2H), 3.66 (s, 2H), 5.82 (s, br,
1H), 6.88 (s 7.37 (in, ION. Exanple 5 HNO

3- ((Endo) - W&{?oﬁl&% gza bi cycl o[ 3.2.1] oct-3-yl)-2.2-di ph%%%%p%%m c acid
A sol ution of 2- [(3 endo) - 8- net hyl - 8- azaE| CéC!O[B 2.1]oct-3-yll-], 1-

di phenyl et hanol ( 100 ng, 1.56 mmol) in 25 L) was qU|ckIy added by
H2SOM (2.73 nm, 90 %9 at OC. The reaction vial was capped i medi ately and
stored in a refrigerator at -20C for__,[?_ydaiis. The sol ution was poured into
ice, neutralized with 20 NH3. H20, extrgeted wwth Et OAc and concentrated. The
resul tant residue was dissolved in O%¥ Ailtered. Purification via a
reverse phase HPLC (G |son) then afforded * jtle conpound (52 ng, 48 %:
LCMS (ES) miz 350 (MrH) +; ' H-NVR(MeQD) S , 2H),1.86 (in, 1H), 1.97
(m 211), 2.30 (in, 4H), 2.69 (s, 3H), 2. d~2H), 3.69 (s, 2H), 7.28
(in, 211), 7.36 (m 8H). 13 WD 2005/ 037280 "PCT/ US2004/ 033638 Exanple 6 |, H
-N'N HH// (Epddo)-3-(2-cyano-2.2-diphenyl-ethyl)-8.8-dimethyl-8-azonia-bicyclof3.2. 1 joctane

(Endo) - 342- cyano- 2, 2- di phenyl - et hvl) - 8, 8- di net hyl - 8- azoni a- bi cycl o[ 3. 2. 1l oct
ane brom de 5bmmige uti on of

3-((endo) - 8zmet hyl - &- az3akH FCh-Qerad:shhOfbrBaM Bicyeicfs I 1RREAN)2,2-diphenyl-
propionitrile (310 mg, 0.938 mmol) in acetone (6.0 mL) was mixed with MeBr {4.69

( 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) 8 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

( (Endo)-3-(2-cyano-2,2-diphenyi-ethyl}-8.8-dimethyl-8-azonia-bicyclo[3.2.1octane
15 iodide
A solution of 3-({endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-
propioﬁitrile (26.5 mg, 0.080 mmol} in CH;Cl (0.5 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(CDCl) & 1.83 (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).
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propionitrile (310 ng, 0.938 nmmol) in acetone (6.0 nL) was m xed with MeBr
(4.69 n, 2.0 Min t-BuOwe, 9.38 nmmol ). The resultant m xture was stirred
at room tenperature for 60 mnutes and filtered. The solid was washed with
acetone (2 x 3 nm.) to afford the title conmpound (333 ny, 83 %: LCVS (ES)
mz 345 (M); '"H 10 NVR(MeOD) 8 1.82 (d, 2H), 2.17 (m 1H), 2.35 (m 2H)
2.49 (m 4 2H), 3.07 (s, 3H), 3.10 (s, 3H)
(m 2H), 7%‘);%")&7@?—%, 49 (m 411). Exanple 7 1. IR Esipyeh 7
(Endo) - 312- cyano- 2, 2-di phenyl et hyl )-8, E di khyl 8- azonl a- bi cycl of
3.2.11octane 15 jodide A solution of
3-((endo) - 8- net hyl -8-aza-bi cycl o[ 3. 2. 1}oct-3-yl)-2, 2-di phenyl - propionitrile
(26.5 ng, 0.080 nmmol) in CH2C12 (0.5% and MeCN (0 5 nm) was mxed with
Mel (0.125 ni, 2.00 nmmol). The resuk we was stirred at room
tenperature for 3 hours, diluted with DM5Q 3 mL) and concentrated.
Purification 20 via a reverse phase HPLC (G ) then afforded the title
conmpound (22.9 ng, 60 %9: LCMS (ES) mz b~ +;, "H NVR(CDCl 3) S 1.83 (d,
2H), 2.17 (m 1H), 2.35 (in, 211), 2.49 411), 3.01 (d, 211), 3.07 (s,
311), 3.10 (s o 3 ‘ . [ 1. A3 4 , 7.49 (m
4H) . 14 WO 2065%63 7280 S?
3-((Endo' - 8- net hylA8naﬂambbﬂ\mt(e£d%)3-xﬂetlhﬂrstazaby@&m ziwcﬂhl@l)yz i-d?h &pan- 1- 01
A m xture of 3-((endo)-8-nethyl - cl o] 3. %oct 3- dlﬁhenyl -
5 propi oni & apfogiopioacsl (ﬂgwgﬂﬁ%ﬁml) L’I{’&I ﬁh“f( mlirBéO mlTI@FI\ﬂ‘F THE
3| ﬁﬁfe diTMD'tL WAL GRS Fidioliviith Rnlrbh NGRS SRIHPC Bt 13ROC fiQ%as bilbRliwiad t WaS
- saturated Na;SOy solution, filtered through celite and concentrated. The resultant

4

A

residue was dissolved in DMSO and filtered. Purification via a reverse phase HPLC
(Gilson) then afforded the title compound (29.1 mg, 71 %): LCMS (ES) m/Zz

10 336(M+H)"; "H-NMR(CDCI3) & 1.40 (d, 2H), 1.92 (m, 1H), 2.29 (m, 6H), 2.59 (m,
2H), 2.68 (d, 3H), 3.72 (s, 211}, 4.16 (s, 2H), 7.13 (m, 3H), 7.30 (m, 7H).

Example 9

N-Benzvl-3-{({endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-v)-2.2-diphenvl-propionamide

A solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1Joct-3-y1)-2,2-diphenyl-
propionic acid (82.0 mg, 0.235 mmol) in CH,Clz (3.0 mL) was mixed with PhCH,;NH;
20 (28.2 uL, 0.258 mmol), EDC (49.5 mg, 0.258 mmol), HOBt (3.2 mg, 0.024 mmol) and
(CH3CH; ;3N (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(CDCI3) & 1.34 (d, 2H), 1.96 (m,
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saturated Na2SO4 solution, filtered through celite and concentrated. The
resultant residue was dissolved in DMSO and filtered. Purification via a
reverse phase HPLC (G lson) then afforded the title conpound (29.1 ngy, 71
%: LCM5 (ES) mfz 10 336(M+H)+; 'H NVR(CDC13) 8 1.40 (d, 2H), 1.92 (m 1H),
2.29 (m 6H, 2.59 (m 2H), 2.68 (d, 3H), 3.72 (s, 2H), 4.16 (s, 2H), 7.13
(m 31T), 7230 (m 7H. Example 9 -NHO\/ HH_ HH . I \ 15

N- Benzvl - 3w(mosA37288- net hyl - 8- aza- bi cycl o[ 3 2 |1 oct - 3- vilorni&s2004/033638

2- di phenyl - propi onam de A sol ution of

3- ((endo) - 8- -8- ' t-aa- ¥l : ' n ionic
act d (82,0 o 4 SEANSUE A 5 S (38528 S Y B 20
(28.2 L, 0.2583mplH), 7EDCGn( #9), 3.384n, W58 mol ), HOBt (3.2 ng, 0.024 mol)
and (CH3CH2)3N (0.232 niL, 1.65 mmol). The m xture was stirred at room
tenperature for 60 hours and concent Exhmgle lihe resul tant resi due was

di ssolved in DVMSO and filtered. Purification via a reverse phase HPLC
(Glson) then afforded the title coqpouﬂd (29.8 ng, 30 W: LCVS (ES) mz

439( MFH) +; ' H-NVR(CDC13) 6 1.34 (d—¥2H), 1.96 (m 15 WD 2005/ 037280
PCT/ US2004/ 033635 1H), 2.23 (m 3% (m 4H), 2.63 (d, 3H), 2.83 (d,
211), 3.66 (s, 2H), 4.41 (d, 2H), %.93%(rf 2H), 7.22 (m 3H), 7.38 (m

1011). Exanple 10 1.h H-H NH,
(Endo) - 3- ( 2- car banoyl - 2, 2- di phenvl - et hy B 3=di net hyl - 8- azoni a- bi cycl 013. 2.
l]octane iodide The title conpound wasYp#epared from

3-((endo)§8- nmet hyl - 8- aza-bi cycl o[ 3. 2.1 ]oct-

{Endo)-3-(2-carbamoyi-2.2-diphenyl-ethyl)-8.8-dimethyl-8-azonia-bicyelo[3.2.1Joctane

1odide

The title compound was prepared from 3-({(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-
3-y1)-2,2-diphenyl-propionamide by following the procedure of Example 7 (33 %
10 yield): LCMS (ES) m/z 363 (M)"; 'H-NMR(CDCls) 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).

Example 11

H
—N_z o] H
}—N

15
1-Benzyl-3-[3-({endo)-8-methyl-8-aza-bicyelo]3.2.1Joct-3-y}-2.2-diphenvl-propyil-

urea

11a) 3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-vI)-2.2-diphenyl-propylamine
A solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-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 H;O (1.0 mL). The solution was then mixed with K,COs (0.1 g)

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

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

16



3-yl)-2, 2-di phenyl - propi onam de by follow ng the procedure of Exanple 7 (33
% 10 yield): LCM5 (ES) mz 363 (M+, 'H NWVR(CDA 3) 61.49 (d, 2H), 1.95 (m
111), 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, 111), 5.91 (s, 1H), 7.39 (m 1011). Exanple 11 H O
N HH 15

1- Benzyl - 3-\wd0dspased - 8- met hyl - 8- aza- bi cvel oL2. 11 oct - 3- Wopdesm@sRienv! - nrov

~| - urea 1la)

3-((End 8- t h I I A
SO|(l(Jt |no(r)1) of ge‘inf éﬂedpﬁn??e%fﬁxgcg[ﬂgﬁmﬁ Igﬂcing[%“%kﬁ%‘fla r‘ie)'%/seﬁ Og?lpﬁ?ngle
20 propi onit rHPEC((Gﬂﬁbdf@ifoﬂecYﬂﬁ nmbdm;mna’ HS%%, %LLOM(ES)WQ%@ th BH3
(2.53 m, 1.5 M.in TH- % ture was stirred at room
oo At ur e O S MRORDIR 18 @azwtwmmsﬁi 54y ADTRAS CoPIL 268 was

then m xed w th t erature for | hour.
Organi ¢ Iayer ﬁgﬁé ?ng gééé 2?Ifq'flt-]?’stqtleoii 5 extracted with Et OAc
(2 x 3 n)s Thﬂ:)ormﬂﬂcsjaaaards) Bicthyl-8-440b veﬁrmmm PP/ 63R041-033638

conbi ned, dried over Na2SO4 and concentrated. Purification via a reverse
phase HPLC (&ep¥bHieasfforded the titled conpound (159ny, 63%: LCMS (ES)

2 55 (s, 21-1), AP RRHAIREle XS drethyl-fda B cloB ol Buipidntengty (T 511
7.43 (m 411) propylaming (50.0 mg, 0.149 mmol) in CH,Cl; (2.0 mL) was mixed with PhCH,NCO

| - Benzvl - 3- | 3@)(4&’}3@)1&% s Yid Cafein 0N s YrBoaa B ThE fesdn AR 1eNY! -

propyl | -urea

of 3- ((endey) - BeaPdimeh &ﬁﬁﬁeﬁ:&%ﬁ}e%ﬁl Roukd 96d coduabhohted, PuslbiBliRAWAz 2 PT OPY| am ne
(SOEO my, 0.149 mmol) in CH2CI 2 (2. ml)qcyms m xed W th PRCH2NCO (20.4 ILL,

4 nmmol ) aredesPRSHAFEN (@dson&thsn aﬁo thertisled Comnﬂéb'iﬂl‘tlg,ﬁrﬁ?(&)ur e 10 was

| everce prick S LA MDA MRS I DL B AT O, ©

199 : 4H), 2.49 (d, 2H), 2.67 (s, 3H), 3.62 (5, 2H), 3.97 (s, 2H), 4.23 (s, 2H), 7 22 (m, 6H),
733 (m, 4H).

15 Example 12

1-Ethyl-3-[3-{{endo)-8-methyl-8-aza-bicyclo[3.2.1]oet-3-y1}-2. 2-diphenyl-propyl]-urea
( The title compound was prepared from 3-((endo)-8-methyl-8-aza-
bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propylamine and CH3CH,NCO by following the
20 procedure in Example 11 (45% yield): LCMS (ES) m/z 406 (M+H)"; 1H-I\H\/IR(I\/I&*:OD)
3 1.03 (1, 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




LCMS (ES) nmlz 468 (MtH) +;'H NVR(MeOD) S 1.24 (d, 2H), 1.94 (m 3H), 2.25 (m
411), 2.49 (d, 211), 2.67 (s, 31), 3.62 (s, 211), 3.97 (s, 211), 4.23 (s,
211), 7.22 (m 611), 7.33 (m 41). 15 Exanple 12 NHo jam N Ham/ ~HH
lrrl H -

| - Et hyl - 3-[ 3- ((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1l oct - 3-vl ) - 2. 2-di phenyl -pro

pyll-ure a conpound was prepared from 3-((en 78 8-aza

bi cycl of 3. ZWHF%SE(PHS@W ) - 2, 2-di phenyl - propyl am ne and Mﬁ@%ﬁg %ol | owi ng
the 20 proceg X I . vi£].d),: . )

*H NVR(MeQD) 2323+ : ¢ E s 411)
2.55 (d, 2H), 2 Aﬁaolﬁtﬁm o'fi-"(landé) @Zlethﬁlﬂs az.%mycfio[@& 1(]5ct-32ﬁb zz?du%nﬁ\sm 7.24

(m 611), 7.34 (m 4117)& Exanpl e C|1 HH
2005/ 037280 PrvpYiapowdihinea 10 mmol) in CH: 2(0.5mL) was rmxed with Ac,0 (18.9

N-[ 3- ((Endo) - ?.L %oﬁ a4 ?iyll?dlﬁél ﬁ|69[ ELZOZJd Bﬁxtol)?’THé l}ll;g'urg“gﬁ E{E}Féayak F ks opyl | -ace

tam de A solu

3- ((endo) - 8- n&iﬂjbﬂaﬂﬁeﬁiaﬁbhlcatﬁ'cﬁﬁc%nﬁatéd Omhﬂﬁauddmﬁa?evéis@bmymw opyl am ne
(33.4 ng, 0.1 t};ln CH2C12 tﬁ was mxed with Ac20 (18.9 N. 1.
0.20 mmol) anﬁﬁlﬁ‘?ﬂ] prifordes the § eco@f‘%“%@lﬁ“gs 396):nh SMSHESWE 37 rred at

51t f t { P
bhase HPLG - ( QD FRRMRARADAE2F NSRRI E M Ko (he i S26 18 %%?@Zrﬁver g
(ES) m'z 377 (dWW(iW%@X) §.00 (¥ QH), .22, 6H),. B33 (s AH?rJ‘D .96 (m
3H), 2.26 (s, 411), 2.53 (d, 2H), 2.67 (s, 311), 3.66 (s 2H), 4. oo (s,
2H), 7.24 (m 6H), 7.33 (m 4H). 10 Exanple 14

10 Example 14

-benzamide
The title compound was prepared from 3-((endo)-8-methyl-8-aza-bicyclo{3.2.1]oct-
15 3-yl)-2,2-diphenyl-propylamine and (PhCO)0 by following the procedure in Example
13 (8% yield): LCMS (ES) m/z 439 (M+H)"; '"H-NMR(MeOD) & 1.28 (d, 2H), 2.00
(m, 3H), 2.24 (s, 4H), 2.59 (4, 2H), 2.67 (s, 3H), 3.65 (5, 2H), 4.21 (s, 2H), 7.31 (m,
6H), 7.39 (m, 6H), 7.50 (m, 3H).

20 Example 15

3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1Toct-3-y1)-2.2-di-thiophen-2-yl-propionitrile

18



O N~H1H WHN H

N-[ 3- (( Endo) - 8- net hyl - 8- aza- bi cvcl o[ 3. 2. | | oct - 3-vl) -2, 2-di phenyl - propyl | - ben
zam de The title conpound was prepared from :
3- ((endo) - 8- net hyl - 8-aza-bicycl o[ 3. 2. 1] oct- 15

3-yl)-2, 2-di phenyl - propyl am ne and (PhCO) 20 by foI | owi ng the pr ocedure in

Exanple 1 LOVS (ES) mfz 439 (M H NVR
2H)a,np2?oo %6920/65&)3%9) 24 (s, 51113 2 59 (d( 2t|)|)+ 2. 67 ((%%00%336%8( oH)

4.21 (s, 24, 7. Blﬂxgemle cgr%}'} IindZJva:é)’%re&)ared ?rl_?n (endo?oj-xg)gzum -8 -I%chglx glr;%l_e 15 H-H

| ~

3- ((Endo) - 8- = z, R 5 | - propio
ni 'EI(’I |l e )18 V\gﬁé ?g§§28oggﬂé¥l %S%gg%h%%%gq ggetyl'rhéerﬂﬁyff@b%@ tﬁ@ﬁﬁe st rgpafed
from (endo) - mlﬁxamnbﬁwi’f%ﬁél@hﬂlwsm e 347c(MT3) 2 Hmmla)rﬁdl 79

2, 2-di -t hioph e le 2C
(34 % yi el dl)o (%téﬁéy?( #?'3’1’%54’}3&“’( ’%ﬁﬁigﬁ %%R%%%@Pswg%ﬁ 21!(’)7{‘%25@ 2.21
21 1) 7. 02 Cox iy O 2‘%’3@23‘@2@“”?72%(”‘ ). Beampl e 16 H <N N HH /-
t ~ (Endo)-3-(2-cyano-2, 2- d| -thi onherﬂﬂﬂ_lﬁ hvf 8, 8- di met hyl - 8- azoni a-

bi cyclof 3. 2.1 ]Joctane |od| de 10 The tiftle conpound was prepared from

3- ((endo) - 8- net hyl - 8-aza bi cycl o[ 3. 2} n

1] oct-3-yl)-2, 2-di -t hi ophen-2-yl - pro itrije by follow ng the procedure in
Exanmple 7 (43 %9: LCVS (ES) mz 345 ~H' B NVR(CDCI 3) S 1.82 (d, 2H), 2.35

5 rﬁ.

{Endo)-3-(2-cyano-2,2-di-thiophen-2-vl-ethvl)-8.8-dimethyl-8-azonia-

bicyelo[3.2.1]octane iodide
10 The title compound was prepared from 3-((endo)-8-methyl-8-aza-

bicyclo[3.2.1]oct-3-y1)-2,2-di-thiophen-2-yl-propionitrile by following the procedure in
Example 7 (43 %): LCMS (ES) m/z 345 (M)"; '"H-NMR(CDCL,) § 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

N-13-((Endo)-8-methvi-8-aza-bicvclo[3.2.1]oct-3-y-2.2-diphenvl-propvl -

benzenesulfonamide
A solution of 3-{(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-
20  propylamine (67.0 mg, 0.20 mmol) in CH,Cl, (2.0 mL) was mixed with PhSO,C1 (28.2
pL, 0.22 mmol) and (CH,CH,),N (84.3 uL, 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



(m 2H), 2.23 (in, 311), 2.58 (m 411), 2.82 (m 211), 3.37 (s, 611), 4.25
(s, 2H, 7.02 (in, 211), 7.24 (m 211), 7.36 (m 211). 15 Exanple 17 -NH O
NS~-O f HH H

N-f 3- ((Endo) - 8- et hyl - 8- aza- bi cycl o[ 3. 2. 11oct - 3-yl ) - 2, 2- di phenyl - propyl I -
benzenesul f onam de A sol ution of

3-((endo) - 8- za-bicyclo[3.2.1]oct-3-yl)-2,2-dip -
propyl am ne ?gt%pégyo?r‘g%?@o. 20 mol ) in CHRC 2 (2.0 nL) was ﬁﬁdﬂl\)ﬂ%{aﬁﬁss

resul tm i ur oS HOMEMGPTB A et 1 i op St e, Sk, 365

concentr at ed. i 4 i i i n fforded
the t1t] o compound g Cam el 4B R I3 Bk S A B0 08 4B

PCT/ US20041033838 (M+11)'; 'H-NVR(MeOD) S 1.39 (d, 2H), 2.01 (m 311), 2.30
(s, 411), 2.69 (s, 5H), 3.60 (s, 211), 3.68 (s, 2H), 7.12 (m 4H), 7.27 (m
6H), 7.55 (m 2H), 7.63(m 1H), 7.78 (Fxamplel8 Exanple 18 N O 11~/ , NH,
H/'HH 1 \ 5

j 3- ((Endo) - 8- et hyl - 8-aza- bi cycl o[ 3_g.11oct - 3syl ) - 2, 2-di nhenyl - propyl | -urea
To a solution of Y >—NH2

3-((endo) - 8- net hyl - 8-aza- bi cycl of 3. Y 1] o€t - B=¥! ) - 2, 2- di phenyl - propyl am ne
(50.0 nmg, 0.149 nmol) in CHRA 2 (4.0 nl), CO (31.2 PL, 0.358 muol)
was added. The mixture was stirred at ro rature for 2 days and 10
concentrated. Purification via a reverse se HPLC (G Ison) then afforded
the title

[3-{(Endo)-8-methyl-8-aza-bicyclo[3.2. 1 Joct-3-y1)-2.2-diphenyl-propyi]-urea
(' To a solution of 3-{(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-
propylamine (50.0 mg, 0.149 mmol) in CH,C], (4.0 mL), CISONCO (31.2 pL, 0.358

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-I3-({(Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yD)-2.2-diphenyl-propyij-

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 (4, 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



conmpound (21.6ngy, 38%: LCMS (ES) mlz 378 (M+1l)';"H NVR(MeOD) S 1.33 (d,
2H), 2.01 (m 3H), 2.29 (s, 411), 2.57 (m 2H), 2.68 (s, 3H), 3.69 (s, 2H,
4.01 (s, 211), 7.25 (m 6H), 7.34 (m 4H). 15 Exanple 19 _ HO HH N ~0
N- 13- ( (Endo) - 8- net hyl _8-aza- bi cycl o[ 3. 2. 1l oct-3-vl 1 2, 2-di phenyl - propyl ] -
met hanesul f onami de The title conmpound was prepared from

3-((endo) - 8\%@95@%/}71{7%0&23 20 bicyclo[3.2.1]oct-3-yl)- 2 (2@)% ?Jd[gsggsgpyl anm ne

and McSQ2C1 owi ng the procedure in Exanpl e CVs (ES)
mz 413 (MtH)'; "H NVR(MeOD) S 1.39 (d, 211 .97 (m 3H), 2.30 (s, 4H),
2.68 (s, 3H), 2.76 (s, 3H, 3.68 (s, m (s, 2H), 7.23 (s, 6H), 7.33

(s, 4H). 20 WD 2005/ 037280 PCT/ U82004/ 033638 Exanple 20 Br _NH~1 0 _
Hanmi, ~ry NH ,
(Endo) - 3-{ 2, 2-di phenyl - 3-[ ( 1- phenyt et hano&l)_@)nol -prropyl | -8, 8-di net hyl -
8- azoni a- bi cycl of 3. 2. 11 oct ane bra?;di\; A_S n of
N-[ 3- ((endo) - 8- net hyl - 8- aza- bi cycl 0(3. 2
di phenyl - propyl | - benzam de (29 ng, 0.0683
acetone 0.5 nL was m xed wth MeBr O. ( m, 2.0 Min t-butyl nethyl
ether, 0.683 mmol), The resultant m xtwe was stirred at roomtenperature
for 3 hours and concentrat ed Purlflcatlon via,a reverse phase HPLC
(G| son) t hen (Eado)3fd2-gipky -Rhgp angibanoylg-amingd-prepyl 1e88 hmethylnds (ES) m z
453 (M ; 'H ol3.21188arke %o , 2.32 (m 71-1), 2.65 (d, 2H), 2.98
(s, 3H, 3.02%@‘%“7@5 E4 22 (s, 2H), 7.30(m 6H),

5 A solution of N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1Joct-3-y1)-2, 2-

diphenyl-propyl}-benzamide (29 mg, 0.0683 mmol) in CH,Cl, (0.5 mL) and acetone
(0.5 mL) was mixed with MeBr (0.342 mL, 2.0 M in -butyl methyl ether, 0.683 mmol).

The resultant mixture was stirred at room temperature for 3 hours and concentrated.

) in Cl 2 (0.5 m) and

"

Purification via a reverse phase HPLC (Gilson) then afforded the title compound (19.6

10 mg, 64 %). LCMS (ES) m/z 453 (M)'; 'H-NMR(MeOD) & 1.20 (d, 2H), 2.32 (m, 7TH),
2.65 (d, 2H), 2.98 (s, 3H), 3.02 (5, 3H), 3.60 (s, 2H), 4.22 (s, 2H), 7.30(m, 6H),
7.39(m, 6H), 7.50 (s, 3H).

BIOLOGICAL EXAMPLES

15
The inhibitory effects of compounds at the M3 mAChHR 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 calcivm 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 pM Fluo-3-

25  acetoxymethyl ester fluorescent indicator dye (Fluo-3 AM, Molecular Probes, Eugene,
OR) and incubated 1 hr at 37° C. The dye-containing media was then aspirated,
replaced with fresh media (without Fluo-3 AM), and cells were incubated for 10
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7.39(m 611), 7.50 (s, 3H). BIOLOG CAL EXAMPLES 15 The inhibitory effects
of conpounds at the MB mAChR of the présent invention are determ ned by the
following in vitro and in vivo assay: Analysis of Inhibition of Receptor
Activation by Cal cium Mbilization: 20 Stinulation of mMAChRs expressed on
CHO cells were analyzed by nonitoring receptor-activated cal cium

nobi |i zati o jjously described 0. CHO cells stabl i.ng M3
MAChRs Weregvp(?%toge}gﬁ%@rq 96 well black wall/clear bottom pl g&:’gﬁé(z%&ﬁcﬁagéggw to
24 hours, nedia was aspirated and replaced wth 100 pl of |oad nedia (EMEM
with Earl's gsgingtes atd?g% Rielis wera dkenpmphqds} gmves angtincubated SorNO)minatagiats0P F| uo- 3

25 acet oxynet _ b, L Odi cat or .d 2134 A ecul ar

Pr obes, Eugentea,/ in lg@;u?é%%g#%gf%g@gf) Eﬁﬁﬁn legr%p), @]’%@eﬁ@e‘}ém%i ﬁﬁh\ﬁedi a
was then aspi KHEPO, memmﬂc%hom@acgeqﬂmmm %@gynﬁh\&lgméosémmnmnd
cells were incubated for 10 21 O 2005/ 03 280 PCTI US2004/ 033638 minutes at
37 C. Cells weimp H?‘!\@ﬁ%glBfédniﬁﬁn@ﬁﬂlﬂ'muhﬁl@ﬂl\flﬂhaﬂiﬁﬂ{@aﬁéhyﬁra@t 371 C
in 100 gi of assay buffer (0.1%gelatin (Signma), 120 nM NaCl, 4.6 nmKCl, 1
MM KH2 P04, 2%5ddeidaNd the@ldes vierd inetvbaBaddoP 10 thirl ahM NG lates Werertidrgplacedsigo 20

HEPES (pH 7.4)), 50 | of d (1x1 L= 1x]0-5 M§fi int
b 5 added andpirecept ol SRS elr e (FERR, Ml Frota) Shere s, o5° i o
then placed i nddded eells mets &p6Rato batcithfion IEhe(uB8 tvh) Hodt £6 WaRdefon(&set. REALs

Mol ecul ar Probes) where the dye |oaded cells were exposed to excitation

| i ght (488 nmywera astivatedbyeddingai0gy 9t peptdeholige (0. 510 pik finable preparedin iffenddi ng 50

| of acetylchaqgline. (Q .1 nM f i nal repared in . buffer containing 0.1%
BSA, at a rat §f’%‘f’m§’%%rl%/§ég5’€aal%{él?&%%@fﬁci gfllug’r}?"bﬁﬁ‘ fip _‘B‘H@@%ﬁ change in
cytosol i ¢ 102l GhanFe GPAEGDLE adléiRm cod@BtrRARASWEDHeAtred RABOBt Th SHBGIAM  em ssion

intensity. The change in enission intensity is directly related to cytosolic
cal ci um | evel smissionensityi Theehangeigrearsiondatensitis diractipeelated toscytosolieasur ed

si mul t aneousl S| o]0] P AL AE i . | ected every
second. Thi s)éalgia V\Eégsthgh@%%ttlﬂﬁg aﬁﬁ“"a@’f‘@%gﬁ"*@@fﬁgﬁ%‘% Pad PRI SM

software. 15 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
pause (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 ul 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.

22



Met hachol i ne-i nduced bronchoconstriction A rway responsiveness to

nmet hachol i ne was determ ned in awake, unrestrained BalbC mce (n = 6 each
group). Baronetric plethysnography was used to neasure enhanced pause
(Penh), a unitless neasure that has been shown to correlate with the changes
in 20 airway resistance that occur during bronchial challenge with

nmet hachol i nel2. Mce were pretreated with 50 gi of conpound (0.003-10

gg/ nouse) in 50 | of vehicle (10% DWVMSO intranasally, and were then placed
in.the plethysnography chanber. Once in the chanber, the mce were all owed
to equilibrate for 10 mn before taking a baseline Penh neasurenent for 5
mnutes. Mce were then challenged with an aerosol of 25 nethacholine (10
mg/ M) for 2 mV¥hatdésclapaethisnas recorded continuously for 7 min starting at
t he i nception of the nethacholine aerosol, and continuing for 5 m nutes
afterward. Data for each nobuse were anal yzed and plotted by using G aphPad
PRI SM sof twaré. 22AWeatpdundtavimgestracdurel: A conpound having structure 1: Rl
ti RB R4 R2 wherein: the Hatomindicated is in the exo position; R1l"
represents an anion associated with the_pgS$itive Zﬂarge of the N atom R2

and R3 are independently selected fromp T and Aet eroaryl; R4 is

selected from (G -0C6)al kyl, (C3-Cl2)cyclo

(CT-Co6) al kyl (C3-C12) cycl oal kyl, aryl, he

(G -C6)al kyl heteroaryl, -0OR5, -CH20R5, , -CN, -CF3, -CH2Q(CO Re,

-QO2R7, - CH2NH2, -CH2N(R7) SQ2R5, -SO2N(R7) (R8 (R7) (R8), -

CH2N( R8) CO( R6) , - CH2N(R8) SQ2( R6), - CH2N( R8) CO2( ro 0T - CH2N( R8) CONH( R7) ;
;] R4

H i -c6)al kyl -aryl,

wherein:

the H atom indicated is in the exo position;

R1" represents an anion associated with the positive charge of the N
atom;

R2 and R3 are independently selected from phenyl and heteroaryl;

R4 is selected from (C4-Cg)alkyl, {Cs-C12)cycloalkyl,
(C4-Ce)alkyl(Cs-Cyz)cycloalkyl, aryl, heteroaryl,(C4-Cg)alkyl-aryl, (C4-Csg)alkyl
heteroaryl, -ORS5, -CH20RS5, -CH20H, -CN, -CF3, -CH,O(CO)RS, -CO,R7, -
CH2NHy, -CHzN(R7)S0O2R5, -SO:N(R7)(R8), -CON(R7)(R8), -
CH:N(R8)CO(RB6), -CH:N(R8)SO2(R6), -CHN(R8)CO4(R5), or -
CH:N(R8)YCONH(RT);

R5 is selected from (C4-Cg)alkyl, (C4-Cg)alkyl(C3-Cr2)cycloalkyl, (C4-
Ce)alkyl-aryl, or (C-Cg)alkyl heteroaryl;

R6 is selected from (C¢-Cg)alkyl, (C3-C12)cycloalkyl, (C+-Cg)alkyl(Cs-
Ci2)cycloalkyl, aryl, heteroaryl, (C1-Cg)alkyl-aryl, or (C4-Cg)alkyl-heteroaryl;

R7 and R8 are independently selected from hydrogen, (C+-Csg)alkyl,
(C3s-Ciz)cycloalkyl, (C1-Cglalkyl(Cs-C1z)cycloalkyl, (C41-Cs)alkyl-aryi, or
(C1-Cg)alkylheteroaryl.

2. The compound according to Claim 1 wherein R1" is chloride, bromide,

iodide, sulfate, benzene sulfonate or toluene sulfonate.
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R5 is selected from (Cl-C6)al kyl, (Cl-C6)alkyl (C3-C12)cycl oal kyl, (G -

C6) al kyl -aryl, or (Cl-C6)al kyl heteroaryl; R6 is selected from (Cl-C6)al kyl,
(C3-C12)cycl oal kyl, (Cl-C6)al kyl (C3- Cl12)cycl oal kyl, aryl, heteroaryl,
(C1-C6)al kyl -aryl, or (Cl-C6)al kyl-heteroaryl; R7 and R8 are independently
sel ected from hydrogen, (Cl-C6)alkyl, (C3-C12)cycl oal kyl,

(C1-Co6) al kyl (C3-C12) cycl oal kyl, (Cl1-C6)al kyl -aryl, or

(G -Co)al kyl heteroaryl. 2. The conpound according to Claim1l wherein Rl- is
chloride, brom de, iodide, sulfate, benzene sulfonate or toluene sulfonate.
23 3. The compound according to Caim1 or 2 wherein R2 and R3 are phenyl;
R4 is selected fromaryl, OR5, CH2OR5, CH2OH, CN, QQ2R7, CH2N(R7)SO2R5,
CONR7R8, CH2N( R8) CC%RG CH2N( R8) SQ2( R6) CH2N( R8) CO2( R5), or

CH2N( R8) CONH( R%) ;. REN® §ompeend @ssending to Gigin 4 o5ed whersin  r om (G - 6) al kyl or
aryl; and R7 and R8rargdi ly selected from hydrogen, or

(G - CG)aI kyl. 4. Tﬁga?gr;%%ﬁﬁﬁac ording to Caim1l1, 2 or 3 wherein R4 is
cyano. 5. The conpoRAds aeleotedi fram taoyl CDRSNCEH . GfRk&Y, @H}GRzll CN, CPaR@, 6. The

[0 0 aim 2 wherbPR RS CNBTRR, ArillnfoERs e CO5sthlees e © ™

conmpound accor ¢iHiBl(R)CHARS, rTH ONM(RE),i s bromde or iodide. 9. The
conmpound accorler%g to) égl g? %\Imsggel n R2)and R3 are both thienyl. 10.

The conpound accor dRﬁgSﬂdC@ICaDa‘rk)B wherein R4 is CONR7R8. 11. The conpound

~accor ding to Caim AR :WigLein R 5(16 CR%IW 8¢ Q'c% hanohydr ogen. 24

R7 and R8 are independently selected from hydrogen, or (C4-Cg)alkyl.

4, The compound according to Claim 1, 2 or 3 wherein R4 is cyano.
5. The compound according to Claim 2 wherein R4 is cyano.
6. The compound according to Claim 3 wherein R4 is cyano.
7. The compound according to Claim 2 wherein R2 and R3 are both

phenyl and R4 is cyano.

8. The compound according to Claim 2 or 7 wherein R1 is bromide or
iodide.

0. The compound according to Claim 1 or 2 wherein R2 and R3 are both

thienyl.

10.  The compound according to Claim 3 wherein R4 is CONR7RS.

11.  The compound according to Claim 10 wherein R7 and R8 are both

hydrogen.
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12. The conmpound according to Claim3 wherein R4 is OR5, CH2OR5, and CH2OH.
13. The conpound according to Claim1l2 wherein R5 is nethyl. 14. The
conpound according to Caim3 wherein R4 is CO2R7, and R7 is hydrogen. 15.
The conpound according to Caim3 wherein R4 is CH2ZN(R7) SO2R5 and R5 is

met hyl . 16. The conpound according to Caim3 wherein R4 is CH2ZN( R8) CO( R6) ,
R8 is hydrogen, and R6 is aryl. 17. The conpound according to Caim3
wherein R4 is CHZN(R8) COX R6), R8 is hydrogen, and R6 is (Cl-C6)al kyl. 18.
The conpound according to Caim3 wherein R4 is CHZN(R8)CONH(R7), R8 is
hydrogen, and the R7 is (G -C6)alkyl. 19. The conpound according to Caim?2
wherein R4 is CH2N(R8) CONH(R7), and R7 and R8 are both hydro?_len. 20. The
conmpound accor d2ng e craipeund weremingsto Clapndoyheagein2R4 ymORS, £H0RH, and

i phenyl - et hyl )?}_, g}_ld i met hyl -8-azon i a- bicyclo[3.2.1]octane brom de; (End
0) - 3- (2- cyano- Z, 27 di phenyl -ethyl )-8, 8-di nethyl-8-azon ia- bicyclo[3.2.1

] oct ane i odi de;

Endo) - 3- (2- car banoy| - 2, 2-di phenyl - et hyl ) - 8, 8-di net hyl - 8- azoni a-

(bi cycl) o[ 3;( 2.1] agt anﬁ‘? gem@yﬁggc%’gﬁgwg t% (}Ialm 12 wherelnyRS is methyl.

0) - 3-(2-cyano- 2, 2-di -t hi ophen-2-yl -ethyl )-8, 8-di net hyl - 8-azoni a-

bi cycl o] 3. 2. 1] oct ane i odi de; and (End

0) - 3-{ 2, 2- Bi phéfy| - 3h¢ camploans lacoedingtoyClakm SnvimerkingRé g/ CPO-B78and Retiay| - 8-
azoni a- bi cycl 053 2. 1hoct ane brom de. 21. A pharmaceutical conposition
conprising a c M‘B‘}S’gﬁ according to any one of Clains 1 to 20 and a

phar maceutically acceptable carrier or diluent. 22. The conpound which is
(End o) -3-(2-cyano- 2, 2-di phenyl -et hyl )-8, 8- i ]

di met hyl - 8- azoAPa- bil 89 €PBPYURT ﬁp@@ndymetoaélarm devherain R4 is CHN(R7)SO,R5

and RS is methyl.

16.  The compound according to Claim 3 wherein R4 is CH:N(R8)CO(R6),
R8 is hydrogen, and R6 is aryl.

17.  The compound according to Claim 3 wherein R4 is CH2N(R8)CO(R6),
R8 is hydrogen, and R6 is {C1-Cg)alkyl.

18. The compound according to Claim 3 wherein R4 is
CH-N(R8)CONH(R7), R8 is hydrogen, and the R7 is (C4-Ceg)alkyl.

19.  The compound according to Claim 2 wherein R4 is
CH2N(R8)CONH(R7), and R7 and R8 are both hydrogen.

20. The compound according to Claim 1 which is:

(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane bromide;

(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-
bicycio[3.2.1]octane iodide;

(Endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl}-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide;
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(End 0)-3-(2-cyano- 2, 2-di phenyl -et hyl ) -8, 8-di net hyl - 8-azoni a-

bi cycl o[ 3. 2. 1] octane i odi de. 23. The conpound which is

(Endo) - 3- ( 2- cyano- 2, 2- di phenyl - et hyl ) - 8, 8-

di et hyl - 8- azoni a- bi cycl o[ 3. 2. 1] oct ane brom de. 24. The conpound which is
(End 0)-3-(2-cyano- 2, 2-di phenyl -et hyl )-8, 8-

di net hyl - 8- azoni a- bi cycl o[ 3. 2. 1] oct ane i odi de. 25. A pharnmaceuti cal
conposition conprising a conpound according to Claim22 and a
pharmaceutically acceptable carrier or diluent. 26. A pharnmaceuti cal
conposition conprising a conpound according to Claim23 and a

phar maceutically acceptable carrier or diluent. 27. A pharnaceuti cal

conposi ti on corfpnie)-3d2aysnm2a:dithiaphend?-pigethyl)-8(8-dimetAgl-g-adoria-

har maceuti cal | cc I arrier or | uent. 28. A pharnaceuti cal
(F:)orrposi t:Joln corr%;r ﬁg@ﬂ@%n%&?@ Cc 3 Io g 2- P -
di phenyl - et hyl )(Eﬁd&) @{mtﬁﬁher%l@@%ﬁeml%@h%gyl%aﬂmrlé]cdr@ﬁﬁ} Bl fintiny1nd a

pharmaceutical ly acceptable carrier or | uent
azonia-bicyclo[3.2.1]octane bromide.

21. A pharmaceutical composition comprising a compound according to any

one of Claims 1 to 20 and a pharmaceutically acceptable carrier or diluent.

22,  The compound which is (Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-
dimethyl-8-azonia-bicyclo[3.2.1]octane bromide; and
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide.

23.  The compound which is (Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-
dimethyl-8-azonia-bicyclo[3.2.1]octane bromide,

24.  The compound which is (Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-
dimethyl-B-azonia—bicyclo[3.2.1]octane iodide.

25. A pharmaceutical composition comprising a compound according to

Claim 22 and a pharmaceutically acceptable carrier or diluent.

26. A pharmaceutical composition comprising a compound according to

Claim 23 and a pharmaceutically acceptable carrier or diluent.

27. A pharmaceutical composition comprising a compound according to

Claim 24 and a pharmaceutically acceptable carrier or diluent.

28. A pharmaceutical composition comprising (Endo)-3-(2-cyano-2,2-
diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide, and a

pharmaceutically acceptable carrier or diluent.
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