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MJUSCARI NI C ACETYLCHCLI NE RECEPTOR ANTAGONI STS FI ELD OF
THE | NVENTI ON This invention relates to novel

walesswaBves of 8-azoni abi cycl o[ 3, 2, 1] oct anes, PCT/US2004/033638

phar maceuti cal conpositions, processes for their

pr epangiseARINIE ACETYINCHOLINE RECHPTORNNTUSIONISTS
acetylchoftne receptor nedr at ed di seases. BACKGROUND

OF THE | NVENTI ON AWrom
cholipergic neurgns in t erj. her and. ce
orvolBisdytandnt rnpslanovaEI i e SrroBab S B octanes,
Bhﬂﬁﬁééﬁ&aﬁ SniBitioh 8 tpRbRedel Bot théik brebm%ma,l a8l uSé MEeRBFin

of acetylcholine receptors - the nicotinic and the

ot e.r@usaimwa@,qﬁﬁdpw@err@‘@emmla&mm@@wsﬂ. c
acetyl choline rece ,L_ZI he
superfamly of cept-bts>—+that have
SeVe”AkE@[&HﬁH@feﬁ&@edjﬁ&ﬁ'cH&mJ@@ "n@ux%h?ufthé’ se&;sﬂ%w BRE central
of , termed and each 1s product of
dclsmumsmstegsraéfectlsanmlyaﬁffctrhmdaolbgmel Isatﬂswelsrodgls pitergetion with

1o e R reT et Pestsfing PacRBtahs i pigtEas il pussprinic

u&hﬂ@ﬁmﬂfe@e&bﬂﬁﬁ SMu@é’ﬁnId‘d%%@ldh@ﬁﬁ@ie@é;&oﬁsgﬁwf(ﬁﬂls?belong to the
both inhibitory and excitatory actions exa

sepesiapalytpf :ﬁxmﬂt@n £onmer feqentors that hm%everbtrmﬁmnlam “domains.

RSB BRI, of fidiCnr s Bal MRMEE AR GERE HASAA o
fistthet JYHS CRAIHYTGh&RE EhY¥ Et?&?ﬂ)és'&ﬁsp‘ié%@ RRIRE tpﬁXtﬂaHQl%éichbroperties.

has been noted in a variety of differen
paushaphiy a¢etylolinaireceptreas Widelyi disttibuied in vertehstdhongassy dnd

I T I N ——

BMS6AThitcRe PR il thE Qirvas, BlHAr 68 RhAfointddtihhl @4t V3 mAChRs
par asynpat heti c nerves suppl yi ng t'he pul nonary snboth

meglkecontractsle igspbises. e Bsiadviaoe piehavet i Beowrel mszaw /id}.
foll owi ng vagal nerve stinulation. This mACh

dysf u%{swww acetyleholing regepigs ¢y sfypationdias beep W%d’ﬁ vafigty of

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

pulmonary disease (COPD), inflammatory conditions lead to loss of inhibitory M»>

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,

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
mAChR 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-



by increased stinulation of M3 mAChRs{Costell o, Evans,
et al. 1999 72 /id}{Mnette, Lammers, et al. 1989 248

w0 cabp/03@somi | arly, inflammation of the gastroi nt@EUSIV84/033638
tract in inflamatory bowel disease (1BD) results in
%S%@&&ﬁ%ﬁﬁlﬁ@ dreli RSS Mthé Llidiy. THRY, tHese reNﬁi'lﬂsedrneeﬁ ffor novel
al. 2000 245 /id I ncontinence due to bla
leppepesistha ate ¢apa1916 Rheaugingdlerkede @Fé‘ﬁ&m‘tx@h&lse dComilthmls
medi at ed t hrough i ncreased stinulation of M

grpgatedgvithyamincreasinstimulatign of M @AGHRs; sichap ﬁ%@m QQPD IBD
of . subt yt selectiv ant agoni.s use
980 BB e oncs LBy S ha HF YR Bt S MACHR

5 bespid e the large body of evidence supporting the use

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

antinmuscari nic cowm' t clinic.

Thus, there renui nds t hat

are Capaiihfertion proriddiFoba pethdd ®f dkatid AMGEIRSinic acetylcholine
Condi ti ons associated with an increase in stinulation

@?CGM?T ERRE) maditeddisease, fyngreicaratylch@me Pirls ip pw iy mAChR

10 ﬂ%ontl nen gqg/oul d ?g&?}{j}llgﬁg? co%gounds thatorare and of
Whﬁulh'ﬂﬁ%??bﬁﬂul@ r(ﬁx[egi&ﬁ)t HRY coth RN OEF Hnulid ﬁﬂtWIHQRQ and R3 as 2-

nmuscarini c acety ol 1 ne receptor (MAChR) nedi
thisplzpe andR4rae rb)(}i@é@lylt]m @Iphm@pmlly @c@nptalee saﬂx@lmeof

A ount BGT SR SR A5 CEQPRUIOG O PP E g Rirng pf foeicholine
k& its RREptbREn 6 aERMMdn dbedMERBE Whichlchmptitds ddtiRis@rilkd tas
2- thiophene and R4 as -OC(O) CHa] or a pharnmaceutical

15 atuepeniisined swmmal e eligetivepmasint pheeampaungd|of ormpyla (B or Formula
k )a met hod of inhibiting the binding of acetylcholine
its receptors in a mammal in need thereof which

conpr iThe pre3chitiinvedition al’g ptavidds doethie Abvad rasﬂhpaﬁtmmif Fafinula (I) or

effecti ve anount of a compound of Fornula (1)
EsrRylp 4l z, |ap91 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:

7/

\N" R1~ / ~N /
H H o

R3 R3

| R4 R2 N g4 R2

25  wherein:

the H atom indicated is in the exo position;
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conpounds of Fornmula (I) or Formula (Il), and

w@b@sosreut i cal conmpositions conprising a conmpeCmusmin4/033638

10

15

20

25

30

Forrmula (I) or Forrmula (I1), and a pharnaceutica
R rré}?rEse {s '&}&%soc@é@@ﬂﬂ% sithR IR of the Nhtom. R1™ may be

For mul a useful in the present invention are

r by A o rhﬂxmd:d by chlodds threnaidayriedide, sulfateRbenzamesudionatetahd tdluene

at%n1%nd|cated is in the exo position; R represents an
R'%ssociated with the positive charge of the N

atom R may be but is not limted to chloride,

brom de, iodide, sulfate, benzene sul fonate and

tR2 achR3 ot m@mnéentmelaﬁtad Fonnthe growpeqoapigiens ofistraight or branched

AR R Ak O B PR FATR 1R ) KL PiB8 HlinsP gppation

fgroipsi(hhving froal PG %Mfﬁétom@){ el cladlkyllalkylqpsng Gay i charbon
from5 to 6 carbon atons), cycloal kyl -al kyl (having

taome), bﬁﬁ@éwlafelbhle@aw%é écr ® ev@% 810W0 ale(h%lxﬂr ﬁbassth@ aeferoatom

OSBRI CaMlro BT R FLT B 0 s s hegrostom.
aargl, dptionalg sulissatlhe;i aybhateroardy ard, opmphalbnsa.iblstytuted heteroaryl;

substituted aryl, heteroaryl, and optionally
substituted heteroaryl; R4 is sleeted fromthe group

P& shdctdadrth ﬂ{ef‘%m&;ﬁé&is&ﬁhg of €§: %ﬁk‘:ﬂg{ ((k;oélzwﬂcboaﬁ&ﬁ écgl

) het erocycl oal k I kyl al'kyl,
@)t;qmyyoa@lkylc(qlr@a)@kﬁc«)ﬁq:amymlkywn Cs}aéwé(lcoar yI (

@ﬁ@k}!'c&@u}’ '1@591 @%qa@idg‘%? 12@6}4H7(c1- e eteroeﬂl, -ORS,
NORLDEG, ROH,0Q0N, RCF{, R8M,OCINGRLLTORRY, -CITNH,, -

R RNSOIKS, -SONRT)(RS), -CONRT)(RS), -CHNRE)CO(RS), -
CH;N(R8)SO,(R6), -CH,N(R8)CO,(RS), -CH,N(R8)CONH(R7);

RS5 is selected from the group consisting of (C,-Ce)alkyl, (C,-Ce)alkyl(C;-
Ci2)cycloalkyl, (C;-Ce)alkyl(Cs-Co)heterocycloalkyl, (Cy-Cg)alkyl-aryl, (C,-Ce)alkyl-

heteroaryl;

R6 is selected from the group consisting of (C,-Ce)alkyl, (C3-Cj2)cycloalkyl, (Cs-
Coheterocycloalkyl, (C;-Ce)alkyl(Cs-Ciz)cycloalkyl, (C-Ce)alkyl(Cs-
Coheterocycloalkyl, aryl, heteroaryl, (C-Ce)alkyl-aryl, (C;-Cg)alkyl-heteroaryl,;

R7 and R8 are, independently, selected from the group consisting of H, (C;-Cg¢)alkyl,
(C5-Cyp)cycloalkyl, (C3-Cq)heterocycloalkyl, (C;-Cg)alkyl(Cs-Cia)cycloalkyl, (C;-
Ce)alkyl(C;-Cr)heterocycloalkyl, (Ci-Ce)alkyl-aryl, and (C;-Cg)alkyl-heteroaryl.
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CH N(R8) SO (R6), -CH N(R8)CO (R5), -CH N(R8)CONH(R7);
R5 is selected fromthe group consisting of (

w@d)oalokyeBy) ( - C6)al kyl (C - C )cycloal kyl, ( - CQBEUK300{/B33638

-C )heterocycl oal kyl, (d-C)alkyl-aryl, (C-C

) al kylhehsie Bﬂ‘ﬁmetﬁ@all? a&%tyéﬁtee.s‘alti ﬁl‘érﬁ/élﬂﬁlo@JnQB@hose skilled in the
consi stin Co6) al kyl C -C )cycl oal ki-/x C
)aﬂe&nérlﬁfdygﬂ @mq@lts of igorganic #nf Prgagic. acidsg §ue @abk%ochle@c acid,

PGB IE PR, S o ARG ok

isnpaprin defalt hqenc selklemahadao‘ld aamtarrueacgl eitpc acidsl'aetid avid, okalic acid,

H, k
PhetEe a6 faeyeie: maldhe Y Bpmeic st i acid pheqyispetc acid
Gl A Coci »nr@amoacmma&malma@gptme Gt FEmpoast of

C g al kyl -heteroaryl. Sui tabl e pharmaceuti cal ﬁy
g\"@&@ a4b)l & Foamulg (H) manelse bedewred; with ppharmsgeytically pepeptable

r [ r
s?gfafﬁ. SoiBBIe AL UAR OB o ATIAC o ok BRNGANKENANG those idlled in
abe att aslinplude iatkahng, d]kaphoegrtho anmonaind andrggdtenary ammonium
su+ honi ¢ aci d, ethane sul phonic acid, acetic acid,

*acid, tartaric acid, citric acid, lactic acid,
oxal i cThedblowihgG&rii3] & wed Herefny fefér t6: aci d, mal ei ¢ acid,
benzoi c_acid, salicylic acid, phenylacetlc acid and
mandel*i dali-@ll halpgsaviithat évehloReilvete hremeand yodo.

accept, a'ltll]le ﬂ?ﬁiﬁ%ls oP“'alEﬁ“TDQMH@& gﬁt frﬁrﬂfhﬂcﬂeé EHaif® Moieties of 1 to 10

Formul a ( y al so be forne
RAfbonatehy, ufiRkd the ab4if Mngth i€ otRiwize lmﬁtéldl iabluding, but not llmlted to,

phar maceuti cal ly acceptabl e cations are well known
SR, &Ryl neonyh iserropyl, niyl; Frsttvdd, dpbatlfert- butyl, - penty!
al.kdd e earth, amoni um and quaternary ammoni um

cati ons. 'The followng terns, as used herein, refer
t o °h'ajyolbal-kyﬁ'l ik utﬁdl }regﬁmm mtdradyciis nodietpy prefetdbiyoo3 to 8

ut nat Limi l%l}l;(;rbOthcySrai t nexyl and the like.
et ediRe Butngt ima S pyciomgBioed

unl ess i ign gf“% Gséd%%uli‘aﬂ aﬁl SUchREMES B Mkl §t19£jght or branched chain
including, but not limted to, nmethyl, e

m@etymf2; l()maplpmpybms runfags He, chgmdemgnh W l;mxtd:;lxjtfnylleto including, but
no{ flmlteé ¥o étheny -pro%enyl 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
"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.

* "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
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and the like. "cycloalkyl" is used herein to nean
cyclic noiety, preferably of 3 to 8 carbons, including

whodosnst2sd i mted to cycl opropyl, cyclopentyl, PCT/US2004/033638

cycl ohexyl, and the like. "alkenyl" is used herein at

Qétfah?@x%ﬂ?faﬂ%ﬁﬁndrphmnoﬁIrﬁiﬂhﬂﬂidir@[ HurhBehed, sulfat ay be
noi ety of 2-10 carbon atons, unless the chain Iengt%
i0§t19ﬁ4¥llyt0ééﬁ1¥fh1épélﬁ%s,umoﬁ%Pﬁ@‘Pﬁ@l,fO’%‘?- not linted to

et henylw, . k- M = enyil - - -1k - i

1 but engr?BYPRECero R RARREY el oTR LM, 18P Bl t mean
&hd) gapilt hydefined labo e, a@ached to{ araryl hetenwaryd or hetemeyclic moiety, as
conmbi nation, such as "heteroaryl oxy", or "heteroaryl

alspylefined hegeip, urdesyothssvise indieptgsk i ¢ ring systemin

M]I C h ° O " A 'i I o " hig |
et or oat iYL oriE PP BT B8 BB REning AR Be . the prmy thio
oefesS,to shecsulfade, atlithe metn 'Isblforyd'trefdre tgthe fall yeoxigized 3 (0@, moiety.
furan, thiophene,_ quinoline, isoquinoline,

qui na2olWhegain tyg Ril dnojetiesgr iwet Yimetiesk map tegether form a 5 or 6
tetrnazol e, thiazole, thiadi.azole, triazole, .imdazole
SRS rashi PE Snsrurk Py PR R Rh ncrln 4 Pl oot an
aromatierignateon suchug mapighalbgd, of BeypHehglahigty 'havingdattached a 6

satuyrated or_partially unsaturated 4-10 penbered rjng
ML%FHC% RrUHIER e oY uiRBIgated ABg subs 3iGo BiiDaenibh g hexene,

lect ed p consisting of N,
B AReRs G5EST L AR at P conet st ng
Prdferrédiédigpountip Béefidliin the prodeRhi@lémin idéledd: ahydr opyr an,
t hi onor phol i ne, or imdazolidine., Furthernore, sulfur
egds8-Gpnpbany2iy2-dixthigphen2 vhethyb-&8Hdiraethylo§-azanda-

' "aryl-al.kyl " or "heteroaryl al kyl" or
iﬁ%%@f%%@kFF%@ﬂééﬁ& is used herein to nean C - al kyl,
a((Bafo)18etlcthb8-@aza-biclelo[8e2l 1 Joot-34y1)a2, 24dipHeaylepropioypi trilet
gé%g{ocyclic noi_ety, .as _al so defi ned herein, unless

)‘&-@gthyha-i(g,gt%él_phenyl-ethy )-8-aza-bicyclo[3.2.1]octane;
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;
(Endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
todide;
(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-yl)-2,2-diphenyl-propan-1-ol;
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
1odide;
1-Benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-
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
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"sulfinyl" - the oxide S (O of the corresponding
sulfide, the term"thio" refers to the sulfide, and

WO b@sSHET280 "suI fonyl" refers to the fully oxi di e€DUS{00)/233638

noiety. "wherein two noieties (or two Y noieties) nay

t]@-gﬁg(gﬁﬁo)f _§) H@tlﬁ'l 3-$h- b@c%@?rlzl t 3oL ﬁghé}fgl Proyg& benzam1de,

rat'ed is used herein to mean
Gr((Bndgr meathyt- 8fazar@1cslyb{3aaql ]ty R3, 2rrh1ahubpla&ne2’r@rl-pmpmmtnle

JEh Rt aommopdr o g LuE A el EyaroRrkenyl

|bl®cldr§§qq&ta&rlo@dg,ycl oal kenyl noiety, such as
cycl opent éne. Preferred conmpounds useful in the

pY-E56kEndo 8-erettiydi8-dzadliengto[3.2. 1]Joct-3-y1)-2,2-diphenyl-propyl]-

(Endo t hoxy- 2, 2-di -t hi ophen- 2-yl -et hyl )-8, 8-di
e)’% "gf &%ﬁabl cycl o[ 3.2. 1] octane i odide;

qS(((EEiEGPB‘IﬁetHﬂtﬂ’lﬁa'-&cﬁiéﬁm Oped nyB-2,2 diphenyl-propyl]-urea;
] oct - phenyl - ionitri

RO regty 5 o byl i i Rydipbenykpeerley c|

%%?%né%l?%&nef ﬁ?/? -8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-d

I(Bhdo)yd-{ he aliplenpi3-fi@ -phenyl-methanoyl)- ammo]-propyl}-8,8-dimethyl-8-

do) - | - bi l of 3. 2. -yl)-2,2-d
.aﬁﬁ@%@vcgﬁloiﬁﬁiq%mg%r@m 2 evetol Hoet-S-yl)
zonl ?ref@rréc?c&ﬂ dguge'f&ii'lﬁlﬁfer}}fleseﬁ% ﬂb(/leﬁtld%' iReidagret hyl - 8-a

bi cyclo 2 ]octane 1 odid

((Endb))}@’(r@tlmwﬂ&'m mm:d!hpmémHetlwﬂ)h& BydiBeByHBarerigd - 8- a

oeBIe e feingifen. aza. b cyel ol 3. 2. 1] oct - 3-y1) -2, 2-¢

Bhé&syi- (¢ 6@'1 diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
I&-B?r)lzyl Sﬁ?(endo?;hS ym=:t hyy)l 8- aza- icycl o[ 3. g : ]

Jiedifle;3- y1 ) - 2, 2- di phenyl pr opi onani de;

)1 By - b | = 8: 8- di4ret
((gﬂéio? 3 f? é)ﬁan8§’ a{ﬁggﬁyé%’t y g@%}é h&f%giﬂﬂla %lc@c%[ﬁ.lﬁ‘(}/cltane
:brﬁﬁfdéw 3 [3 ((endo) 8- met hyl - 8- aza- bi cycl o

J - 2. 2-di phenyl - gr ochl gh - oo
(Endo) (2- carbamoyl ) ,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
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.

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

synthesis provided for these Schemes is applicable for producing compounds of
Formula (I) and Formula (IT) having a variety of different R1, R2, R3 and R4 which are
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| - Et hyl - 3-[ 3-((endo) - 8- net hyl - 8- aza- bi cycl o] 3. 2. 1] oct -

W@20050328@- di phenyl - propyl ] - ur ea; PCT/US2004/033638

V-[ 3- (( Endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct- 3-yl ) - 2,
%‘éi'te{%i" Bét]t aft table protected, to achi tibilit
R BH RS P ABh S eleprapese) 1 pleve ppaply
zyiﬂ} e peetighs qmthlmlll }]erebmr&ﬂpmq]hem deprotection, in those cases, then affords

{"‘S?PBI&E)&# 126 l%tlt'% Igslﬂﬁrgﬁf dis lg%e% %ﬁ’ﬂezsoﬂe scixemeé’ ax)e sﬁdwn with
(cﬁﬂ%hn& dnfy 6t/RSHANEa @l Gt B RBN P RordHidira8b R lopose Srgh me

I'- 8-azoni abi cycl o[ "3. 2. 1] octane i odid

NE (Trerasograbprparhiyan @e@zélﬂrﬂlhewm Sehema].oBke gheisatarted
2-
Joth Rt " HAfong i BRERY GRS ide (L4 H) fored alcohol

d! legﬁlﬁ&enﬁﬁn@ N(ﬂh]lodiheﬁnowded 3. Coupling reaction with the anion derived
|V-[ Endo%ﬁb nmet hy| - 8- aza- bi cycl o[ 3. 2. 1] oct-3-yl)-2

BB BAbHgn ﬁlmwe%dmmqymfl énym0bé~a8z§ﬁaly conveérted to
&f?ﬁ @ 52- di phenyl - 3-[ (1 - phenyl - met hanoyl ) - am noJ -
propy § di met hyl - 8- azoni a-bicyclo[3 .2. ]octane
[Schemedd. More preferred conpounds usef ul in the
present invention include:
(Endo)-3-(2 nmet hoxy- 2, 2-di -t hi ophen-2-yl -et hyl) -8, 8-di
net hyl - 8- on|ab|cyclo[ 3. 2. 1]octane i odi de;

( Endo) - 3- dggno ?Tﬁpenwl-ethyl) 8 8 dP yI-8-a
0 oc

zoni a- bi cycl 1 opBe | _,
an022d|pe -e {/"I , 8-di net yI

(Endo) - 3- ( 2-
zoni a- bi cycl o[ 3. 2N\]] oct ane br om de;

|
(Endo) - 3- ( 2- carbam®! - 2, 2- di phehyIOket hyl ) - 8, 82di net hyl
-8-azonia-bicyc|o[3 2 j oct ane i odi de;

R4 R2 _MeR1
NaH DMF

R2

A more specific preparation method leading to compounds with Formula (II) is
outlined in Scheme II. Alkylation of ester HC(Ph),CO,CHj; with 3 afforded compound
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
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
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(Endo) - 3- (2-cyano- 2, 2-di -t hi ophen-2-yl -et hyl )-8, 8-di ne
t hyl - 8- azoni abi cycl o[ 3. 2. 1] octane i odide; and

w@ Bndo}728e { 2, 2- di phenyl 3-[ (I - phenyl - met hanoy| PeBIF1804/633638

propyl } -8, 8-di net hyl -8- azoni a-bicyclo[3 .2. Joctane
f. .

‘R’iéBPoa:i}ﬁ yéﬁm&q&mﬁllg ﬁ{ef‘s?ﬂ%ﬁﬁé& ppr mﬁrﬁﬁ@l:jlﬁfebﬁ% g}ggdeprotectlon
otmlmds acbrdytiligeglily sorge prgpathBon propedaresdur es, sone of
g;h e illustrated in the Schenes bel ow. The

fR&sts provided for these Schemes is applicable for
pr oduci ng corrpounds\(n Formula (I) and Formula (11)
having a variety of d rent R, R2, R3 and R4 which

only of Forrrula(ll) th IS rrerelyforlllu

pur pose only. The general pf eparati oﬁecﬁﬁ't h

in Scheme |. T nthesis start chH!i rrpound R.Br. K.CO
Reduction with hi um al umi_nj um hy&rl S
af f orMled al coh 2. Displ acengs th |od| ne plow ded

3. ,"'l action with the/a = :

HCR2¢R n furni shed conpoynd

easily co to ammoni um sal t

N\ / \ Lng HFr

R,RgNH

V\DC.HCL HOBt

A more specific preparation method leading to compounds with Formula (II) 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.
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



V PPh, 1 OHR MR1 NaH DMF R4 2 A nore specific
preparation nethod | eading to conpounds with Fornul a
w@ bdop/osmsout | i ned in Schenme 1. Al kylation of BSL/®@82004/033638
with 3 afforded conmpound 6. Hydrolysis of 6 generated
. LS gt g : _
ggdﬁggﬁé?ggflgﬁ ng?]yat%r%\g acl Ig%\?méltj(&g{aﬁ cohgllrl Q}%%%l%ﬁ?)? ﬁ?rﬁ Qpnate
fpuotedtdinend espreteclon @etivbdn satd Wilizedl imsingt preparatioraprionedures.
ﬁ%&Rﬁi}%—l under suitable am de coupling conditions
K to those skilled in the art such as
| - (3-di et hyl ar ni napy opyl) - 3- et hyl car bodi i m de

hydr ochl ori de ( EDCHOYW—and 1- hydr oxybenchN'i azol e
hy L) QT OViZé ahi €. \Reduet i onjpf6
ge act of—16—mrt h/4ci®

Al kyldat dpn of 10 with as

(R5) Br then furnisheads onpounds wi th struciAyréNH,

simlar to 6, 7, , , 10x-4dnd 12 were convert

\Ncorrespondi ng ammoni um salts |by reacting wth
opriate reaction rcgdft sl such asMeBr and Mef4 (not

,E wH | B e schenej.y Appropri ate protection and

lized in some Pheparation

R,CO,H
EDC.HCI, HOBt

R,COCI

or
R,CO,H
EDC.HCI, HOBt
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15

A nore specific preparation nethod |eading to
conpounds with Fornmula (11) is outlined in Schene I11.

wa@bdogloatzson of HC(PI 1 hCN with 3 provided nitriPer/i82004/033638

Hydrol ysis of 13 under either basic conditions (e.qg.,
NaCH icd it . é—&ﬁg A :
am deﬂ%o?%sg%ﬁfé? ipge of g’?tsrh‘fl@‘?ﬁ lt(egdlg Ione 1 O%ﬁgﬁta/a}:gﬁqula {Ds
oatlined i Byhdémahé.f Adpadionef 2Fivdeh (RE)Brprobsleil 6. Reaction of 25
sul.fonanmi de 18 and _ur 9. ndensgti Q 5w
oS Rs [P BeE e PR IPB 4L 27 oth Sl and Ko
YRRHHEAR thht TWdE BbRRAL &RifHRr 29 of AMfonWBRIcSHS] | Y
converted to am de 21, carbam de 22, urea 23 and
sul f orCompheindsiwitlietrpesunes simvilar ko 26,20c2amk3& waiel easilyt epnverted
3., 14, 15 16, 17, .18, 19 20 .21 .22 3 and 24.were
B P rstPpgesrrioiin b RtiE S St RF raifirgeents
WhEHasAMBBPRd ek (i SRFA RIthé SchgmiY. SApproprias pMrEitioandd
Mel (not shown in the schene). Appropriate protection
aleprogRspipo meghads WerpetHizgd imeqee preparptetpiopedisese
%ﬁgﬁﬁv on procedures. Schene Ill. 2 5 N SOR R8 24
nore specific preparation nethod | eading to

canpounds with Formula (L]
Al kK ion of 25 wth (R5
Fwes sep' en
27 with{ S and KNO3 furni

convert ither 29 or sulf
wi t h 3T uoHures similar to
easi on¥5ert ed
leBr, K,CO,
™N
H N
S \ H
N S
S\ OR, )
X S
SO_NR,R
26 \\ 2N Rg
30
SYNTHETIC EXAMPLES

The following examples are provided as illustrative of the present invention but

not limiting in any way:

10



10

15

20

25

to the correspondi ng anmoni um salts by reacting with
appropriate reaction reagents such as MeBr and Mel

w@ naws/ostzemn i n the schene). Appropriate protecPdDUSENG033638

deprotection nethods were utilized in some preparation

t he

o ﬂ&osfl%weff %é?ﬁ% SRy (R g ST O létch W%Phg?-g:yl-
gbéllim;{oP gﬁrﬁe&uazmmmmdﬂmsaozsm@mme) 64eth6lg in® nd.

2netgyleaeahlaridg aad ipslompthane £0.30mloR ¢ ramgh)) 30% paugops pefasRrm
Myalr i &d {(;)afg?ﬂL 3Py ﬁﬂﬁflg&dﬂ@ﬁﬁf lﬁ‘lﬂnfoﬁlugsglﬁglqd@@ng, 3 mol%) was
(212ny 6 met h

, 4mmol) 1 n enechl ori de and
i asidodreTheareact{an, mtmu_re vGis Jneamd)tq reflgnferaxdieBarh dayt arsarditranal

roxide (0 r abu .
bR G g R 305 PR LB Uhpition, e
v&a&dmamadlré was eddlektof roomIediperamed) dilated with meltiyleheshddride and

and O InL ot assi de was

2nL i odonet hape nL dr
D MO0 TBE SRR MORERSSITA I MG G ionde and the

CMBEbd R AROMyE R WREE MabHed with bridee anau 5¥er MgSO, and concentrated
nethylenechlorlde and washed with water. The aqueous

|l igpacuondBe exde gradudt whs tecrystalized freshingihy aechieridefashyl acetate to
caonbi ned or gan c Ia rs brine, dried

R &Y i%@ﬁf%‘ﬂa 888@ %ﬁ’ ﬁ%@ggﬂ% élg?h(g/I crude product

was recrystallized from nethyl enechl ori de/ et hyl

acetate to give 109ng of the title conmpound: LCMS (ES)
mz 362 (M

Example 2

3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2.2-diphenyl-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-azabicyclo[3.2.1]
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;SO4 solution, filtered through celite and concentrated to
afford the title compound (0.31 g, 97 %): LCMS (ES) m/z 156 (M+H)*; 'H-
NMR(CDCl;) 6 1.28 (s, 1H), 1.59 (m, 4H), 1.90 (m, 1H), 2.13 (m, 4H), 2.32 (s, 3H),
3.17 (s, 2H), 3.59 (d, 2H).
2b) Preparation of (endo)-3-iodomethyl-8-methyl-8-aza-bicyclo[3.2.1]octane

11
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Exanpl e 2
3-((Endo) - 8- net hyl - 8-aza- bi cvcl o[ 3. 2. 11oct-3-yl)-2, 2-d

WO pdvsnyispropi onitril e 2a) Preparation of PCT/US2004/033638

((endo) 8- met hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - mret hano
%%&i?ﬁ oPbf iddihe 6. 6?%“2’5 1Y) and id (endo) 8- methyl -8-aza-
(end ) o] 3

ydr oxyneth ~8-azabi cycl
dui¢yaid3.3- ldmtaeydyml@npb(w)g,glz %ﬂwlm&tﬁz%r(dﬂan) |=was mixed

|n THE, ;6. n at ed.
W PE on st e o 2 etay 225 B HHS el il W girred for
tiTerdubs, KiReredah comeitratb@ b &ftdrd thettitle cfdrﬂlioﬁﬁ@CtZ%BrgQUQ I%) LCMS
celite and concentrated to afford the title conpo

(BSBm/z266dMBH) s 'BENBIR(EDCl530,2.9% 6. 4br-)2-39 (apavikD. élﬂ@ (dy 3H),
2.
%ﬁg@é@ ?450(%@)5%8 %, (2‘41150 ¥ gg 56 (:j,H)zH) . 1§b§m

I%’c?BﬁupaﬁanOﬂﬂ oD3-((endo)-8-methyl-8- aza-blcyclo[3.2.1]oct-3-y1)-2,2-diphenyl-
(endo) - 3 i odonet hyl - 8- net hyl - 8- aza- bi cycl o[ 3

PPOR9RiEtlsne 11A sol ution of iodine (6.67 g, 25.8 nmol)

and ((£ mgﬁoﬁof@ﬁ(ﬁﬁbb ﬁ)‘d@ﬁ)@myﬁiﬁﬁ&flyl 8 aza- blcgclo[S ZCAoctane(l .06 g,

3.2.1]oct-3-yl)-nethanol

(bt anﬂa&h DG B 100 i SXVIH (M) aas pixed with NaH

G284 120 plindTE? Phe el GBI Fhobl i oMbl for 60
tmﬂnhtes CEﬂwﬂmmchn@Z)uﬁﬁcmon?vTZa 8gevetsCigBaleHBL G Gil&60 thehtafforded

shg tllpcampound) Grs & 2348 L MS (S vz 3Tty AR Epe) 5

r 0
PG SR 1R D 226 (m 2H), 234 ap. 3H), 2,53 (. 2H), 275 m, ),
i3p8te(sy2Id), G¥9%ddi 1GH). e A .sol ution of

(endo) - 3-i odonet hyl - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct an
e(1.06 g, 4.0 nmol) and Ph @x@hpl€332 g, 12.0 mmol ) in
DMF (20 nL) was mixed with NaH (0.288 g, 12.0 nmol).

The resultant mxture was stirred at roomtenperature
for 60 mnutes. Filtration and purification via a
reverse phase HPLC (G| s?:m)! then—afforded the title

conpound (1.16 g, 93 %Hﬁ_e_r\@ m{z 331 (M+H)

H NVR(CDD ) d

(Endo)-8-methyl-3-(2.2.2-triphenyl-ethyl)-8-aza-bicyclo[3.2.1]octane
A solution of triphenylmethane (0.276 g, 1.13 mmol) in THF (0.5 mL) was
mixed with #»-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 H)O (0.1 mL), concentrated and
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(CDCls) 6 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).
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1.64 (m 2H), 2.14 (m IH, 2.26 (m 2H), 2.34 (m
2H), 2.52 (m 2H), 2.75 (m 5H), 3.83 (s, 2H), 7.39

W@ dgosa®id0 Exanple 3\ HV PCT/US2004/033638

(Endo) - 8- net hyl - 3- (2. 2. 2-tri phenyl - et hyl

) - 8-aza- bi cvcl or 3. 2. noct ane i on of

tri phenyl net hane (0.276 g, fé@gﬁgﬁgl) in THF (0.5 nl)
was mxed with "-BuLi (0.706 nL, 1.6 Min Hexane, 1.13
mml ). The sol uti on was stiyrred,for 10 m nutes and
added by a solution of H =
(endo) - 3- i odonet hyl - 8- net hyl - 8—zahi cycl of
3.2.1]octane (100 ng, 0.377

m xture was stirred at roomtg
m nut es, n1xed with (0.1 nL) 'oncentrated and

fj_
A 2.
9% : LOVSS((IESjn rﬂf23~'$@:ﬁd(6)l\& hBethyHH-dHNFBG@DIB[Z& 2. 1(]001-3(9)71)-(2;2 -diphenyl-

R;%plgpbtrllez(gb-yng EP IQWO%EID(%HQQP (%_%5 m}, ﬂas( xeé Mjltql H,S04 (0.28
[ }’§O 6 95) At dtirred at 40°C for 30 hours The mixtyre was_then poured d;nto ice,
123 ((E doV8- net hyl - 8- aza- bi cvcl or 3. 2. ?rct 3-yl Vi

i izheralyzed pwishi Ml ahh@e extractdduwiitbnE®IAc and concentrated. The resultant

rﬁ%é“%/wﬁ% 85F(ge?‘{]ﬁ P 34% ?n&éﬁ%%ld(l) ;1&? tp{lagaﬂ erSEG)%ase HPLC
2GiRbd) posided teditll cofpouO ({92385, 180.96 AMSYES A -S3AT (e 'H-

for 30 hours. The m xture was oured into

i NMR(GBEDA 1.3b6 A1 8% (mad HAR. 2 (m, ‘EH)SJA% g&ﬁm 2H), 2. 67 (d, 3H),

CREDLAHD 0% Gr o At e e i Brbele o P /2 R .

HPLC (G Ison) provided the title c npound (17.2 mg, 30
%W: M5 (ES) miz 347 (MH) ;EQ&M%DG 1.31 (d, 2H),
1.98 (m IH), 2.28 (m 4H) 2.39 (m 2H), 2.67 (d,
3l_|)a Iz

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-yl}-1,1-
diphenylethanol ( 100 mg, 1.56 mmol) in HCOOH (0.25 mL) was quickly added by
H,S04 (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
NH;.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



2.79 (d, 2H), 3.66 (s, 2H), 5.82 (s, br, IH, 6.88 (s,
br, IH, 7.37 (m 10H). Exanple 5 H

w@2¢osasme) - 8- net hyl - 8- aza- bi cvcl o[ 3. 2. 110ct - 3- PCT/US2004/033638

-2, 2-di phenyl -propionic acid A solution of
2-[ (3-endo) - 8- net hyl - 8- azabi%éﬁpgkg. 2.1]oct-3-yl]-1,1d
i phenyl ethanol ( 100 ng, 1 in HCOOH (0.25 nl)
was qui ckly added by H SO (2.73 nmL, 90 %9 at OC. The
reaction vial was capped_krﬁrec?l ately and stored in a
refrigerator at - ZOCfWS NThe sol ution was
poured into ice, neutrali“Zed W NH H O extracted
wi th Et OAc and concentr at ed. I tant residue was
di ssolved in DMSO and filtered ication via a
reverse phase HPLC (G |son) tNed afforded the title
conpound (52 ng, 48 %: LCVMS (ES) mlz 350 (M+H) ;
HENNRC MDY anb-R9-d{phenArdthyl 18 86difnethyl-BhazodiaBicyichn[3.2H)octane
30.(m 4H), 2.69 (s, 3H), 2.84 (d, 2H), 3.69 (s,
%JQ——C—;ZS (m 2H), 7.36 (m 8H). 13Exanple 6 H Br -

s 1 f/ (ERd@laton &V@Qfénﬁo)dfi %ﬁmls-&%fw%¥§[§2q']6@13b¥ﬁb-2 2-diphenyl-

10

15

20

-azoni a-bi cvecl of SA. T | oct ane Brom de sol ution
Ppropienidimle- (810mtg1@l938 ramal)bn@yctbo‘f 8.0 nl})owas Buxdd) with MeBr (4.69

k%ﬂeaﬁ& aglé‘gﬁ‘ié}\rél %3%310 gg (Tgl 6.@51“{'1? ?)lﬁtu%l %\%gts%rred at room
/ teﬁp%re for38 nitie} and NRere@S Thé s61id Washashed m avbtohé €0 3 mL)
roomtenmperature for 60 mnutes and filtered, The

st9| afdordathe il componrd 4333 gng $3 ) LCMS (ES) iz 345 M); 'H-
NMR(MeOD) § 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-diphenyl-ethyl)-8.8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide

A solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-
propionitrile (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
via a reverse phase HPLC (Gilson) then afforded the title compound (22.9 mg, 60 %):
LCMS (ES) m/z 345 (M)"; "TH-NMR(CDCl3) § 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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to afford the title conpound (333 ng, 83 %: LCM5 (ES)
mz 345 (M ; HNVR( MeOD) d 1.82 (d, 2H), 2.17 (m

wo B)o5/027286 (m 2H), 2.49 (m 4H), 3.01 (d, 2H)pPCcBUSN04/033638

(s, 3H), 3.10 (s, 3H), 3.79 (s, 2H) 7.36 (m 2H)

7.43 (m 4H), 7.49 (m 4H) 7 N (Endo) -

-(2-cyano-2 , 2-di phenyl - et hEg_-@d&?met hyl -

8-azoni a-bicyclo [ . oct ane i odi de A solution of

3- ((endo) - 8- net hyl - 8- aza- clo[3.2.1]oct-3-yl)-2,2-d

i phenyl propionitrile (26%7“ 0—080 mmol) in CH d

(0.5 nmL) and MeCN (0.5 nL) was—kixed with Mel (0.125
e was stirred at

m., 2.00 nmol). The resultant =
roomtenperature for 3hours ed with DVSO (0.3
lon via a reverse phase

nm.) and concentr at ed Purifica
?3@9&8@{' mdt
(d, 2H), miRtutd aﬁfm3 Q(é]l)d,o) -3-18&hy1R§- a%-blpycﬂoFBQZ oyt- 31—Iyi)) 72 2 diphenyl-

QT-Q%%O d%g?%% Sm 0 5752431";3"} W&QA%AQS& ﬁJ% Msln THF, 0.488

AR RORBS Bedled wl}{h"al miGowhveFRAQdr §£ TORPO b ﬁ'h@ﬁla R'V@a)éQﬁl%ted with
[3.2 11loct-3-yl)-2,2-di phenyl -propan- -ol A m xture of

%tvér(amddN)izS@mlhwn Stiklered Bhropgh oleBte2 and woncumtef. Ahe- sultant
h 42, and Li
(BREEY R RRoRGuin TS e, e, R feqrViA a0ferss Phisg HPLC
(G@{]oﬂyvabi@ raffdededr thRt tifle Gonourd ha@p.1 hig, WAIS %): | LCEIS (ES) m/z
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, 2H), 4.16 (s, 2H), 7.13 (m, 3H), 7.30 (m, 7H).

Example 9

N-Benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propionamide

A solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-
propionic acid (82.0 mg, 0.235 mmol) in CH,Cl; (3.0 mL) was mixed with PhCH,NH,
(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 solution, filtered through celite and
concentrated. The resultant resi due was di ssolved in

wor@Soamneo fi |l tered. Purification via a rever SeP@QhES®04/033638

HPLC (G Ison) then afforded the title conmpound (29.1
niq%i’ 53 U %Ex%s(@hklﬁ é6§?(§(j¥hz‘)H)z 83 (HFﬂM?(ﬁ?gg iH)i441 (d, 2H),

93 (nzm wz(kaH)gmz(n(sIOHzH) 4 16 (s 2H) , 7 13
(m 3H), 7.30 (m 7H). Exanple 9

i V-Benzyl - 3- ((endoV8- net hyIEﬁarﬁp_h:—]b)l cvcel of
3.2.11oct-3-yl)-2, 2-di phenyl propi onam de A sol ution
of 3-((endo) 8- met hyl - a,za i cyclo[3 . 2.
]oct-3-yl)-2, 2-di phenyl pt |on|c acid (82 0 nmg, 0.235
rmol)inCHCI (3.0 n) 4 &d with PhCH NH (28.2
m., 0.258 mmol), EDC (49.5 ny?, .2“5”8 nmol ), HOBt (3.2
ng, 0.024 mmol) and (0.232 ni, ol ). The m xture
was stirred at roomtenperat 60 hours and
concentrated. The resultant
DVBSO and filtered. Purification via a reverse phase
HPLC (Glson) t hen afforded t he t|tIe corrpound (29.8

(Zodiﬂe(d 3H) 2.83 (d, 2H), 3.66 (s, 2H). 4.41 (d,

Ex a“ﬁbq: gaq@)omp\pu%'ab\ﬁaqs mq:zpzare( r?rorr:)l’ I_:”D(’(eano)-%-n(lgllyl:-l'ggga'-bicyclo[3.2. 1]oct-
gEng g?}é?gl E?M@Q?Mm& @)( gﬂé{égﬁxg@’ilhg Zﬁ'&%hﬁr‘e S ExInPRIABE %
vield: LOMS (ES) 353 (M)"; "TH-NMR(CDCl3)  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

1-Benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2.2-diphenyl-propyl]-

urca

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-

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;COj3 (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
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The title conpound was prepared from
3-((endo) - 8- net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct -

W@20050328®- di phenyl - propi onam de by fol | ow ng P¢EUS2004/033638

procedure of Exanple 7 (33 %yield): LCM5 (ES) mz 363
(cMnbﬂneH' M (QQQN aQS(% arﬂi%oﬁ@’entx%{éh Fl;&ﬁic@ffbn %ﬂé')a re?er@phase

b (@ﬂsc&&l}affo@le@ me(tgledmn,poancss spmg, 63%): IS (Eg) m/z 335

m%ﬁﬁg&%c@%@haé?ﬁ%%% (g AE 2 (o B 2551 5AH, 268

r:% 37 %mdSH?e/;‘%@_%nggtz ’yhy(rﬁazm ) 743 (. 4H).

do ~bi cycl
mbzlmmmwr}ﬁemmwamm_&wm bﬂ]oct 3-vl) 2 2-diphenyl-

8- net hyl - 8- bi I
[Dgé%eﬂﬂ-}%)@ét r3rey| 3/ 2, 2aé?phle(r:1§;:p?op| onitrile (250 ny,
0. 7a&oMiRh)of 3 '(__éﬂdg) ane'ihﬂj-@ aieﬁﬂﬁ %léﬂ[@?_@ Wobt3-Bht A 2 dpBenyl-

m, .5 MinT he 'm xt ure was
qropylanding(50.0 ors, ﬂelﬁﬁemaola itreCMIz;éZ)Oqu)r\sasandced Witht R HNCO

(53 gy o mboot) o RGN (0 4L P B BT i i

Qr3afired hEdoBSteMPERNRE R 110RES ﬂﬂctohb&tﬁ&'de OpAfifRAtibn VA%
extracted with EtOCAc ( nL). The organic |ayers were

Jr@mmh@wHPaﬂ (Gtilson)ehemnaffprdeshibe mlpépwpom@r(ﬂwm L)

duS (S pebneaty, FripkEva ) at 7 QusHh (S 25

&}N'VB@VS@)H)dz &7 355 3H§ 3 @rlésB 213%@197( (I?;7213)L|)4 2345 324{)§7$ 22 (m, 6H),

3@911)4H)7 33(m 2H) 743(m 4H) .
I Benzyl - S-r S-frendoi - S- net hyl - S-aza- bi cvcl oP".
oct - S-vn™*”-di phenyl propyl | - ExampleA2sol uti on of
3- ((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 2, 2-d
i phenyl propyl am ne (50.Q g, 0.149 mml) inCHd (2.0
m.) was m xed with PhCH 20. 0. 164 mmol ) and
(CH CH) N (62.8 nL, 0447 result mxture

OO

1-Ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-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-yl)-2,2-diphenyl-propylamine and CH;CH,NCO by following the
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
(g9, 2H), 3.68 (s, 2H), 3.94 (s, 2H), 7.24 (m, 6H), 7.34 (m, 4H).

Example 13
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was stirred at roomtenperature for 1 hours and
concentrated. Purification via a reverse phase HPLC
w@ eosmsmpo t hen afforded the titled conmpound ( 1BCDUE2004/033638
19%: LCMS (ES) miz 468 (MtH) ; H NVR(MeQD) 1.24 (d,
9 A&

) ) . S, , . S, , . S, ,
7. 28 spmtioldf 3-(engg)-8 ymethyh8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-

onying G e OB PR I beCRRE SRl Y& Bha S RED des

woaﬁmﬁ) Kﬁﬂﬁﬁ@lﬁ 2 &tL”@tZﬂMhm%i)aIH@hﬁMﬁieQ%é stirred at room
IJoctO d| phenyl - propyl am ne and CH CH NCO by

ft@hpmﬂurfgfor fi hopr ambcdmp@tratﬁdBPalmrﬁlcethmﬁa/@ye@lr@)phat@mc

(oS0 sy T, 1083 (byy by 5

S'H- s { 2 s . .
%Miﬁﬁ)g,s 51431%6?1”1]?\(1\?@13) § q gg%léﬂ) n%H)'A;’: h) 63?. (ééx%;{), lrbgs {% M), 096 (s, 4H), 2.53

. , np
13,2H), 3-60 (&3dD) 3.86 (i hy] 4.80 6z 2H)i7C2Ac(no 61D, 2.31 (oc4HRB- vl
) -2, 2-di phenyl - propyl | -acet am 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 pro mne (33.4 ng, 0.10
rmol)inCHCI(OSm_)vva ith Ac O (18.9 niL,
0.20 mml ) and pyridine (16.2 ni, 020 mmol ). The
m xture was stirred at—\oom t enger e for 1 hour and
concentrated. Purifi ca;m;ma 3 re se phase HPLC
(G lson) then afforded”the iyl & conpound (10. 7ny,
29%: LCVMB (ES) nmlz 377 (MW ; NVR(MeOD) d 1.26 (d,
2H), 1.82 (s, 3H), 1.96 (m .26 (s, 4H), 2.53
(d, 2H), 2.67 (s, 3H), 3.6 5, 2H), 4.00 (s, 2H),
7.24 (m 6H), 7.33 (m 4H). Exanple 14 - NH . r=

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propyl}-benzamide
The title compound was prepared from 3-((endo)-8-methyl-§-aza-bicyclo[3.2.1]oct-

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 (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).

Example 15

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

18
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7V-r 3- ((Endo) - 8- net hyl - 8- aza- bi cvcl o[ 3. 2. 11oct - 3-yl V2,
2-di phenyl - propyl ] - benzam de The title conpound was

w@e@sasreo from PCT/US2004/033638

3- ((endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct -
3-yl) I d WAOR! fob . -
foll 0\_/Iv|}:lll ﬁ Sﬁltg ﬁgmgl%ced%r eg#%&ggmqegd(??] SW{Jngh?yg)met}Ii%l\é/;Baza

(biESElofd 2. 1B Sang kP, 2- lethrN@@)iCQiOmHES by diollavng the, @ocedure

g"ngé“%%‘ 2@%& éy%‘ﬁi‘?@@)gf’%i@w é YHW&%%CI» 81.79

2 %EZ&E‘{} Pﬁ"ﬁ%@ﬁm 85kl 241),2.73 (m, 4K, 3.80,(m, 20, 435 (5,

aza- |cvc or3.2.11oct-3-yl'Vv2. 2

QH)pbhk(m,ZZH] -’/'ﬂBc(pl,@Hi),ﬁrﬂ@nlBﬂ)he t|t| e conpound vvas
prepared from
(endo) - 3-i odonet hyl - 8- et BAmPle L6 o0 of
3.2.1]octane and 2, 2-di-thijophen-2-yl-acetonitrile by
followi ng the procedure |£1HExaan e 2C (34 %yield):
LCMS (ES) mlz 343 (MtH) ; I\/R(GDCI ) d179(m 2H) ,
2.21 (m 2H), 2.33 (m 2
4H), 3.80 (m 2H), 4.35 (s A
(m 2H), 7.37 (m 2H). Exanpl
(Endo) 3-(2-cyano- 2, 2-di - t hi -yl -ethyl)-8, 8-dine
thyI azon| abi cycl or3.2. octane iodide The title

A2 -wyano theaphen-gryil-ethyl)-8.8-dimethyl-8-azonia-

8- azabi cycl of

2 -di -t hi ophen-2-yl -propionitrile by
fol | ovphg @mbla bmﬁ%g[%epaae&ﬁam qeﬂdd)égsm%h 1-8GMS (ES)
m z 345 g é 82 (d, % %
bigyclop3.2 ]qc,trp )3)4; 2- -tlg,lgpl(lqﬂ 2-4]=|))ropgor)8t21 qlpb( f@lgyvmggt g procedure in

bl (G p7 LEmslEs) mz 345 O HAMRBCH'S 1858, 26, 2.35
(m, 2H), 2.23 (m, 3H), 2.58 (m, 4H), 2.82 (m, 2H), 3.37 (s, 6H), 4.25 (5, 2H), 7.02 (m,
2H), 7.24 (m, 2H), 7.36 (m, 2H).

Example 17

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2.2-diphenyl-propyl]-

benzenesulfonamide

A solution of 3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-
propylamine (67.0 mg, 0.20 mmol) in CH,Cl, (2.0 mL) was mixed with PhSO,C] (28.2
uL, 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
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Exanpl e 17
A(-r3-((EndoV8- net hyl - 8-aza- bi cvclor3. 2. 11oct-3-vn-2, 2

W0 cooslogT2g0 - pr opyl 1- benzenesul f onam de A sol ut PONUST004/033638

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

|p,f],qﬂyll QR '

( vvasHm xed Wit H &Pﬁg%)@d @18 @0?%@%?223§)Qﬁ)€2.2253,%}1), 360

((&QPB Br6S (0 280, i (th, 4Hh &.27 €811 6H),17.5& (m,2H)a.63¢m,r iHd7.78 (m,

%E_{roomtenperature for 1 hours and concentr at ed.
Jification via a reverse phase HPLC (G | son) then

afforded the title conmpound (51.5ng, 54%: LCMS (ES)

mz 475 19( MFH) ; HNNR(I\/E-F@B,'EB.LQ§ (d, 2H), 2.01 (m

3H), 2.30 (s, 4H), 2.69 (s 3.60 (s, 2H), 3.68

(s, 2H), 7.12 (m 4H), 37 (m "6%), 7.55 (m 2H),

7.63(m IH), 7.78 (m 2 mpl @ 18:n - NH, / u

[ 3- (( Endo) - 8- net hyl - 8- aZa- bi g ot 3. 2. 1] oct-3-yl V2, 2-d

i phenyl -propyl]-urea To a sol ufig f

3- ((endo) - 8- net hyl - 8-aza-bi c .1]oct-3-yl)-2,2-d

i phenyl propyl am ne (50.0 ng,X2.7149 mmol) in CHd (4.0

rrL), CISONCO(31 2 rrL O 358 mml) vvas added The

T A FR T B o s
:psapylzrmgi/ssq ezs)g, oﬂwaﬁﬁom MHELCI, ftmggzoj\@mm:m@l(zqm 0.358

(rgmolg [as agcgqgig ”Jz@ mlzpbre w,gg gq_rre?clg_gt TOQm ten;pezgtu(q% g|q)ays and
Coréentrdled? Plirification 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).

Example 19

N-[3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y])-2.2-diphenyl-propyl]-

methanesulfonamide

The title compound was prepared from 3-((endo)-8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-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)
6 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).
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Exanpl e 19
AM-13-1 (EndoV8- net hyl - 8-aza- bi cvcl or 3. 2. 11oct - 3-vn-2. 2

wo dioglogmzgd - rropyl 1- net hanesul f onam de The tiPEEUS2004/033638

conmpound was prepared from

3- ((endo) - 8- net hyl - 8- azabi

3.2.1]oct-3-yl)-2,2-di phen%%@%‘égl am ne and MeSO C
by foll ow ng the proceduge in Exanple 17 (28%yiel d):
LCVMS (ES) niz 413 (I\/H—i)l n HNVR(MeOD) d 1.39 (d, 2H),
1.97 (m 3H), 2.30 (s 268>(s\/§ >-|), 2.76 (s,
3H), 3.68 (s, 2H), 3.8 : (s, 6H), 7.33
(s, 4H). 20Exanple 20 Br H ¢ - 3-{ 2, 2-di phenyl - 3- |
( I -phenyl -nethanov -a iino U 8, 8- di net hyl - 8-
azoni a- bi cycl o[ 3. 2. 11oct an Jje A solution of

rrrglbthyl-S-

)]
V@Snlmb&ﬁ/dldMQh](MftzE[et(r&nﬁiéZ m, 2. 0 M in f- butyl met hy|
et her, 683 mml%. Theresultant m xture was stirred

at roo‘}msqlémefalw -é(eflé‘i’) %nw&iww HaPiosiidAtldeatadyD-2,2-

Hsh B obAT o rod BUHE D MEa e CECL 205 g aegione

r(Dﬁ bBwidMnixed Hﬂtﬂ\M@Bb GD)421m]L 20 Mdn t-Bify] methyPethen, 0.683 mmol).
( e rg%ﬂtggw(@:gjrg gl)as Qipﬁre(ig at rg@rpﬁ?'_x%gqq?t fogg(l}qfl’rl_sb@'qfl %bgcoeggated
(Furifidklon Bh Qf%@%ha@me l%éllmﬁ théWUrRIr8&d the BitIE 86hpoid (19.6

conpounds at the of the present invention are
mg, 64 %). LCMS (ES) m/z 453 (M)+ 'H-NMR(MeOD) § 1.20 (d, 2H), 2.32 (m, 7H),
2.65 (d, 2H), 2.98 (s, 3H), 3.02 (s, 3H), 3.60 (s, 2H), 4.22 (s, 2H), 7.30(m, 6H),

7.39(m, 6H), 7.50 (s, 3H).

N[ 3- ((endo) 8- met hyl - 8-aza~ptcycl of 3. 2.
I 2 h I .

BIOLOGICAL EXAMPLES

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:
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 pM Fluo-3-

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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determ ned by the following in vitro and in vivo
assay: Analysis of Inhibition of Receptor Activation

whyooSabsum Mobi | i zation: Stimulati on of MAChRBCT/US2004/033638

expressed on CHO cells were anal yzed by nonitoring

Jg%ﬁ@é g{ 37%% ' &?gl_%ger%%&f \%th?Q t nlleg%li ?rﬂ:u@ac‘tﬁjg f(ﬁ&&%hyes at 37°

SCri cells sta expressin
Veirel (g ;ﬂtcffdssay baffen@l. 1% lgklatk (S&@hia) QIzeanﬁMbmalpMpﬂlMtIéGI 1 mM
After to 24 hours, nedia was aspirated and rep

vikidp PO 2 primiv Naébﬁoﬁebp aNEAENR -t MEMECl, klamM glueowo/QOmM
RI A— rade BSAé gma, St. Louis M) ?d 4 mM Fl uo- 3-
gmwm Seul efcmmnéﬁb@ﬁf“mbm)a df figgldn (IRl aseay) was

%Md%‘yba@e R B RTE LR Y B acids C AR aspIc e placed into
raeﬂ)tllcﬂ@&@ntVMg‘hhlrfté’r@ﬁ{]‘ plReaddr (FLIPRU M1k iParProdds) whbié the dye

| s were 1 ncubated for 21m nutes at 37 C. Cells were
tlh@chdwaléwar@xwwééo axgitatipe liBkit (488 nw) from b mattasgam lagy. Cells

C i 0 QV% }Frggb%’];\ﬁ c@ss uff}‘%%g %Qoll%ggm fi%h)gB%LBr m%/lm buffer

Q%galmn 0 l%’BNEQt a rafEMfQS'Ol{HI%@@ CatiYIniéERERLOR) Hngmf’&réd as

compound (IxIO- IxIO5 Mfinal in the assay)
mgngedd@dtoamlmb ¢dhaupl cahemtratiorg Waseudasured a$ chrange m 56 nig 7

C. .Pl.at | d i.nt fl t ht :
i) it The SianBs ReeRiniRn Mol BdifeRF Biiaed Hihuprotic
tARIEN GeveRdtethe ahlted HRbR RO B A1P9EWeNld RinhddBured ght
(488 nm froma 6 watt argon laser. Cells were

simpNaneeesly ysingidicoejed §GR camerac Daainohs angeollectad avgrysecond.

rLiEUsp vBE RRRSSb ot S e T bR PRI Pl 2

noni tore
change in cytosolic calciumconcentration, was
neasured as change in 566 nm eni ssion intensity. The
Methgeholinesinducedbbrangheensistryction directly related to

OXATAEIS BT S SIS T AL ST ERe pnc

Qﬁféla ?ﬁi G(dack 2rRpR- BaimtrRYI8th§ssasty! WaGHsed tmedsire enhanced

Sp%?lgen(Penh) a unitless measure that has been shown to correlate with the changes in
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
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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This data was then plotting and anal yzed usi ng
G aphPad PRI SM sof tware. Mt hachol i ne-i nduced

whe@sobmsonst ri cti on Airway responsi veness t o PCT/US2004/033638

met hachol i ne was determ ned i n awake, unrestrai ned

BahGs Plaifedtis= © each group). Baronetric

pl et hysnography was used to measure enhanced pause
(Penh), a unitless nmeasure that has been shown to

correlate with the changes in. air r,esj st ance f hat

Jocur A6 N e RO Bk qrahindicasd PEloRLSHEr the corpound of
' .003-10

S R o K B s 1y,

and were_the:gplaced in the plethysnography chamber.

oncatN iRt he chanber, the nice were at
equi lybrate for mn before taking a b
nmeagr enbht-Hor 5 minutes. Mce were
wi t'h an aerosol of nethacholine (10 ‘ng/m) |for 2
m nutes. Penhb-RWs recorded continuously fo
starting at /fahe inception of the nethachol i nf\aerosol,
and copti 4 nG2for 5 minutes afterward. Datpy f 2 each
nouse were anal yzed and plotted by using G aphPad

RRletdthsof tware. 22What is clainmed is: . A conpound

having structure.l or Il as indicated bel ow except the
éb?rb‘cﬂ%?fﬂ“&*‘cﬁfi:wgle(eP‘PPOWWW R2 and R3 as 2-thiophene

g réﬁq‘es@ﬁts 'a%@l%dciated’%@'i ﬁiegb'osftih'@ cﬁ!irgé 8k Ait6AL G481 may be
is in the exo position; represents an anion

aais saichtiedtedita thlotde, posnitle iedidbautfatepbenzére NNlfahateandtoluene
may. be but is not limted to chloride, brom de,

SBlionate

> sul fate, benzene sul fonate and tol uene
sul f onat e;

R2 and R3 are independently selected from the group consisting of straight or branched
chain lower alkyl groups (having preferably from 1 to 6 carbon atoms), cycloalkyl
groups (having from 5 to 6 carbon atoms), cycloalkyl-alkyl (having 6 to 10 carbon
atoms), heterocycloalkyl (having 5 to 6 carbon atoms) and N or O as the heteroatom,
heterocycloalkyl-alkyl (having 6 to10 carbon atoms) and N or O as the heteroatom,
aryl, optionally substituted aryl, heteroaryl, and optionally substituted heteroaryl;

R4 is sleected from the group consisting of (C;-Ce)alkyl, (C3-Ci2)cycloalkyl, (Cs-
Cy)heterocycloalkyl, (C;-Cg)alkyl(Cs-Ci2)cycloalkyl, (C;-Cg)alkyl(Cs-
Co)heterocycloalkyl, aryl, heteroaryl, (C;-Cg)alkyl-aryl, (C;-Cg)alkyl-heteroaryl, -ORS,
-CH,0RS, -CH,0OH, -CN, -CF3, -CH,O(CO)R6, -CO,R7, -CH,;NHa, -
CHoN(R7)SO2RS, -SON(R7)RS), -CON(R7)(RS), -CH,N(R8)CO(RS), -
CH;N(R8)SO2(R6), -CH,N(R8)CO,(RS), -CH,N(R8)CONH(R7);
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R2 and R3 are independently selected fromthe group
consi sting of straight or branched chain | ower alkyl

w@eaaps72éhavi ng preferably from1 to 6 carbon BPCDUS3004/033638

cycl oal kyl groups (having from5 to 6 carbon atons),

I VA It t R -
ﬁ%fesgglg@é{j F fdr@vdi"ﬁgﬁ%‘g@ggg‘ at or?%a)lk}g%%s N or
afsnz)tchﬂohikyle(@aﬁs)ahkyl@@t-@e)dnevmooalokﬂdyl &Ck@k)alkybaiyhd Cg-Co)alkyl-
tolO carbon atons) and N or as the heteroatom aryl,

disteret¥k |y substituted aryl, heteroaryl, and
optionally substituted heteroaryl; R4 is sleected from
the group consisting of (C -C6)al kyI (C3-C
Recigstlected fiom thegroup C))hsstmgﬂf)@]&)dklwl (CGs€r)eygladlkyl, (G-

SRR TR R R PEdmsh sl

@@ﬁe@érBWdM rgfqr Méteroagggcl '(Qbil I; %@;7%5@'%?&&%%}

N( R7)(R8) CON( R7) (R8), - CH N(R8) OQ(R6), - CH N(R8)SO

I R e 5 tetect b byt B Pt B, (€ o,
L loall ) @eﬂ:ﬁm&wycmam (G CHIEACC eycloalkyl, (Cr-

) het er | oal kyl , kyl -aryl, (C -

ST EBalryyeingiy o il ekl o {GeCplpheteroaryl
consisting of (C -C6)al kyl, (C3- 2)cycloal kyl, (C3- C
) het erocycl oal kyl, (C -C )aIkyI(C -C )cycloal kyl, (C
-2C ) al &k gbdroppund@eydrdingrto claith d dlalvirlg, stractyte I edover oar yl, (
-C6)al kyl -aryl, ( -C6)al kyl-heteroaryl; R7 and R8 are,
i ndependent |y, sel ect ed-{. n1ghe group consi sting of

H (d-C 6 )alkyl, (C-C) R alkyy?U(C C
)heterocycloalkyl (C-C) C )cycl oal kyl, (C -
P C ) al kyl - aryI and
( C)alkyl-heteroaryl. 2. A co oun%saccordlng to
claim1l having structure | A compound
according to claim1 sel ected for khe group

consi sting of: ] R4

(Endo) - 3- ( 2- et hoxy- 2, 2- d|-th|ophen 2-yl-ethyl)-8,8-d
met hyl - 8- azoni abi cycl of

3. A compound according to claim 1 selected form the group consisting of:

(Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-

bicyclo[3.2.1]octane iodide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-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-yl)-2,2-diphenyl-propionamide;
3-((Endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionic acid;
(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-yl)-2,2-diphenyl-propan-1-ol;
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3. 2. 1] octane i odide;
3-((Endo) - 8- net hyl - 8-aza- bi cycl o[ 3

WO 200%bsmse 3-yl ) -2, 2-di phenyl -propionitrile; PCT/US2004/033638

(Endo) - 8- net hyl - 3- (2, 2, 2- trlphenyl et hyl ) - 8-aza- bi cycl

bkl oA LR o Bl .2
aztr(»}éxEIMm)deﬁ met hyl - 8- aza- bi cycl 0[3 2.1loct-3-yl)-2,2-d

|on|c

(Brfoy - esbepance Zamymhg S Srdieghok Seapiisiglold 2 loctane
Z@figa- bi cycl o[ 3 . 2. 1Joct ane i odi de;
(Endo) - 3- (2- cyano- 2, 2- di phenyl - et hyl ) - 8, 8- di met hyl -
ZloBerzybi3 el e((axida)-2-mdthytSanara-bie o[- 1 Joct-3-y1)-2,2- dlphenyl-pmpyl]
3 %éEndo) 8- nmet hyl - 8-aza-bicyclo[3.2. 1]oct-3-yl)-2,2-d

nyl - propan-1-ol; 247-Benzyl -
3r E&@ndq)s (&nasyayﬁa&m@aml@m[gm]&tlj P50 Bdiphdmyd-plopl)-urea;

i phen Ipro onami d

(M m,eéhﬁa&wrblwcto a2pHestA-yR, diphenyd-pmnyih aaptamide;

b ?ﬁ@ﬁﬂ%? T 3 s eyl e es ROREE diphenyt-gropylberpamide;
B((Ehblo)QS thetiy8expibiqyichpy. IZ]hHTdnBe;a) g 2bd1 Ct;uolpgenf yl-Il)]rog)éct)mtnle
y za- bi

éEy#@ %(%cmnsréﬁdrtm@mﬁwzrylcﬁx@g) 8-dimethyl-8-azonia-
7b\2{c,([§l§og% 9?&3113810 %hyl 8-aza-bicyclo[3.2.1]oct-3-yl)-2

pr opy acet am de;

71\6‘[} B(E@ld&)ﬁ&m)etlazlfﬁltef]lzla%me)&ldig Hoay3eyp22-diph¢rot prapy}) - 2
opy enzam de;

?P%%%B‘gf‘y“@m%hyl 8- aza- bicycl o[ 3.2.1] oct-3-yl)-2, 2-d
ifat L r2. 1 Rit-3- d h
[I3E n(gEgd Qg&gwa%-gﬁﬁ&b%bﬁt 3 %Bthe r)]11) -2,2- 1p enyl pro%ylé urea
tIVrﬂ « Qb&nnmh)d;&m[blwcto[ipdd@@rﬁeyh)@eﬂ dll@henyl-pmpyl]

do thl8azab|ch032

'%m§£&5¥a§)%:3nphexyl propylJbgnze%esulfonawide

[(En(ié)EmJ@,)z Bplsayhyl[¢18planst-Rietinadydj-amho]-propyl } -8,8-dimethyl-8-

| ]oct-3-vyl 2, 2-di phenyl ropyl ur ea;
z!zoma—blcy}(/:lo)[3 2. l]octan% bror¥11dep 2k

4, A compound according to claim 3 selected from the group consisting of:
(Endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-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
1odide;
(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-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;

(Endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-
bicyclo[3.2.1]octane iodide; and
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A-[3- ((Endo) - 8- net hyl - 8-aza- bi cycl o[ 3
.2.1Joct-3-yl) -2, 2-di phenyl - propyl Jnet hanesul f onam de;

W@ R®s5/037280 PCT/US2004/033638

(Endo) - 3-{2, 2-di phenyl - 3-[ (| - phenyl - met hanoyl ) - am no] -

Ly Z -
B R St 1B e R R N SR
fazomm ey clp{ D20 |etarsibsornidg. of :

(Endo) - 3- ( 2- met hoxy- 2, 2-di -t hi ophen-2-yl -ethyl )-8, 8-di
met hyl - 8- azoni abi cycl o[ 3. 2. 1] oct ane i odi de;

(8£ndo)a Bhdrdra6MARer e%nﬁj‘ogitﬂ@ﬁ Eopthe &Ezi’t}ﬂe)lt & Busdh ARt R¥tyRhéline
zoni a- bIC clo[3 .2 ctane iodid

(regetox et meszcommsmmmwnsl lagcogdigg ¢ elemhylangaa

Joct by om de;
(P%ﬁ'aga}cegt“(ya@yé‘g?e@&ﬁi%‘i/‘farﬁer %ﬂe%f;]enyl _ethyl )-8, 8-di net hyl
- 8-azoni a- blcyclo[3 2 1Joct ane i odi de;

(Endo) Bg%)l n022 i -thi ophen-2-yl -ethyl)-8, 8-dine
tohy! - et p@vbmag th? binding eé%caﬁécmélap @Ra“-s EReptors ina

%é%ﬁggy Iégiélémgk@ﬂ€{¥%g§5%%ﬁ¥a- |cyc Fn&g£§#o%?§%g%fa

ompoded acwordingtoadlaimckeut i cal conposition for the

treatment of nuscarinic acetylcholine receptor

nmedi at ed di seases conprising a conpound according to

el ai mAl né%d%fméﬁ@&ﬁ%daﬁﬂicl abee@%%riﬁ@&lc@pt&aﬁaéaﬁfed disease,

t hereof. 6. of inhibiting the binding of

adersih @miyluc}nrdlrte&mdsgo isaid egreptos, dompaisingradulinisiering edafe and
ﬁafe and effective

IR R BE R b TG B Pt in

8. A method according to claim 7 wherein the disease is selected from the group
consisting of chronic obstructive lung disease, chronic bronchitis, asthma, chronic
respiratory obstruction, pulmonary fibrosis, pulmonary emphysema and allergic

rhinitis.

9. A method according to claim 7 wherein administration is via inhalation via the

mouth or nose.

10. A method according to claim 7 wherein administration is via a medicament
dispenser selected from a reservoir dry powder inhaler, a multi-dose dry powder inhaler

or a metered dose inhaler.

11. A method according to claim 7 wherein the compound is administered to a

human and has a duration of action of 12 hours or more for a 1 mg dose.

12. A method according to claim 11 wherein the compound has a duration of action

of 24 hours or more.
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7. A nethod of treating a nmuscarinic acetylcholine
receptor nedi ated di sease, wherein acetyl choline binds
WO 2005@31@80 ecept or, conprising adm ni stering a Bef/@SA04033638
effective anbunt of a conpound according to claim. 8.

A method according to claim7 wherein the disease is
sel ected fromthe group consisting of chronic

dBst r ucinethedlaacydidi s@alaem 12 whersic thercomphintd bas aadtrétivm, of action
cgr nic respiratory obstruction, pulnonary fibrosis,

o ﬁgﬁﬁgﬁfréﬁﬁﬁysena and allergic rhinitis. 9. A nethod
according to claim7 wherein admnistration is via

i nhal ation via the nmouth or nose. 10. A nethod
according to claim7 wherein admnistration is via a
medi canment di spenser selected froma reservoir dry
powder inhaler, a nulti-dose dry powder inhaler or a
net ered dose inhaler. A nethod according to claim7
wherein the conmpound is admi nistered to a human and
has a duration of action of hours or nore for a 1 g
dose. 12. A nethod according to claimwherein the
compound has a duration of action of 24 hours or nore.
2613. A nethod according to claim2 wherein the
conmpound has a duration of action of 36 hours or nore.
27
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