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Béckground of the Invention
Muscarinic cholinergic receptors mediate the actions of the neurotransmitter
acetylcholine in the ceniral and peripheral nervous systems, gastrointestinal system, heart,
endocrine glands, hungs, and other tissues. Muscarinic receptors play a ceniral role in the
15  central nervous system for higher cognitive functions, as well as in the peripheral
parasympathetic nervous system. Five distinct muscarinic receptor subtypes have been
identified, m1-m5. The m1 subtype is the predominant subtype found in the cerebral cortex
and is believed to be involved in the control of cognitive functions; m2 is the predominant
subtype found in heart and is believed to be involved in the control of heart rate; m3 is
20  believed to be involved in gastrointestinal and urinary tract stimulation as well as sweating -
and salivation; m4 is present in brain and may be involved in locomotion; and mS5, present in
brain, may be involved in certain functions of the central nervous system associated with the
dopaminergic system.
Conditions associated with cognitive impairment, such as Alzheimer’s disease, are
25  accompanied by loss of acetylcholine in the brain. This is believed to be the result of
degeneration of cholinergic neurons in the basal forebrain, which innervate areas of the
assoclation cortex,and hippocampus, which is involved in higher processes.
Efforts to increase acetylcholine levels have focused on increasing levels of choline,
the precursor for acetylcholine synthesis, and on blocking acetylcholine esterase (AChE), the
30  enzyme that metabolizes acetyicholine. Administration of choline or phosphatidylcholine has
not been very successful. AChHE inhibitors have shown some therapeutic efficacy, but may
cause cholinergic side effects due to peripheral acetylcholine stimulation, including

abdominal cramps, nausea, vomiting, diarthea, anorexia, weight loss, myopathy and
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Summary of the Invention
15 The present invention provides compounds that affect cholinergic, especially
muscarinic, receptors that have agonist activity at the m1 or m4 subtype of muscarinic

receptors, or both. The compounds of the invention are of the general formula (I):

28\\ I
20 wherein:

Z1is CRy or N, Z; is CR; or N, Zs is CR; or N, and Z, is CR4 or N, where no more
than two of Zy, Z», Z3 and Z4 are N;

Wi is O, S, or NRs, one of W2 and W5 is N or CRg, and the other of W> and W3 is CG;
Wi is NG, W; is CRs or N, and W3 is CRg or N; or W and W5 are N, and W is NG;
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28 Cctober 2004 WO 01/83472 PCTI US01/ 13561 MUSCARI NI C AZEOSESSHS 206¢4el d of
the I nvention The present invention relates to conpounds that affect
cholinergic receptors, 5 especially nuscarinic receptors. The present

i nvention pProvI/R$® conpounds that are agonists of chol i HEEOY1IISECept or s

i ncl udi ng nuscar@ isiof formwld¥r s, especially the m and nm# subtype of
nmuscarinic receptors. The invention also provides nethods of using the
provi ded conpounds for nodul ati ng condi tions (o]of! at ed with cholinergic
receptors, especially for trg?i (le)p al levi '’ sease conditions

associ at ed W th nuscarinic reteptors; e.g., gSubtypes 10 of
receptors. Background of the Inventi on Miscarini4 chol i nergic receptors
medi ate the actions of the neurotransmtter acetylcholine in the central

and peri pher al - neg9s cat, SNBC(ORSLIGNH-CH(OPAOCS! [O)CACAly. -cRASACT | ne

gl ands, |ungs, and ot her tissues. Miscarinic recept ors play a central role
inthe 15 ‘Lf@hﬁqﬂél nervous system for higher cognitive functl ons, as well
as in the perip E‘I“ B2y gsy.npat hetic nervous system Five distinct

muscari ni ¢ receptor subtypes have been identified, m-nb. The m subtype
is the predom nanis CRaBs gqabsdnbund in the cerebral cortex and is believed to
be involved in tgﬁ]ﬁ ?tiB{ 3.0f cognitive functions; n2 is the predom nant
subtype found in heart’and’is believed to be i nvol ved in the control of
heart rate; nB iesckRy, Be,IRaeaxchA wd¢pendentiy) iy B daniino,dadioxyl el ot stradght-amd

urinary tr at.i

present i na%%%ciﬁ%d% h%e?/@dc%%k %bf?eg%oa%t#‘r’@apﬁmgm in
brai n, rﬁaé OB, +ORng) - (Z‘,ém]i,HN@grSRm,nN‘Hﬂti@)Rmn@(@)NR;;ﬂm,cﬁthaL- nervous system
associ ate t r em ns a

cognitive ﬁ%‘d F@gﬁlzﬂ Bﬁ%%zﬂé( Pl éo@ié)gg{s{ 13a?‘ %é]gé @%‘?g‘ﬁ“pv&]ﬁme%l by
| oss of aca‘syhh:imyerﬂmartoﬁmmrammtoEéth&fblmM{Neb@drkpadd&tt@t}reeﬁmht- of

degeneratlﬁgﬁgigihollnerglc neurons in the basal forebrain, which innervate
areas of t oci ation cortex,and hi ppocanpus, which is involved in

hi gher processesacBid, m; tahd Re, ihdepERiasy, me,tcﬂs@tkgl tforeryl; €4 ¢ bycidadiwt, dsQatged on

i ncreasj g | eve pte r . for etyl chol | ne synt hesi s,
and on B ocTRRHERLBPRHbMEREEle Bt G O L ACRESIEEHE CRRBHE LT

net abol i zeshaga@@{(yl,ﬁql}@ll ne. Adm nistration of choline or

phosphati dyl chol i ne_has not been very successful. AChE.inhibitors have

shown sone t her Zp&Re and 9fm€%9de“%tlsﬁ§95ﬁ%%ﬁb%‘?dﬁ§?ﬁl% s8fWe effects
due to peripher &, RGRAYC B%rhﬁhﬁecﬁéﬂamkt?édll@m ,czls Rkl (39 a]kgﬁﬁqmgrmyhaéﬁnps

nausea, vomiting, diarrhea, anorexia, weight 1oss, nyopath
1-g alkoxy, Ci.g heteroalkyl, Cig ammoalkyl Ci.s haloatkyl, 'Crs alkoxycar onyl 01 8
20 hydroxyalkoxy, C,.3 hydroxyalkyl, -SH, C,.g alkylthio, -O-CHz-Cs.¢ aryl, -C(0)-Cs.¢ aryl
substituted with C,.3 alkyl or halo, Cs aryl, Cs.¢ cycloalkyl, Cs_g heteroaryl, Css
heterocycloalkyl, -NR 2R3, ~C{(O)NR;2R113, -NR11C(O)NR 2R3, -CR11R12R 13, “OC(O)R 1y, -
(O)(CH)sNR 2R3 or -(CH)sNR ;R 13, s being an integer from 2 to 8;
Ry¢' is H, straight- or branched-chain C,.g alkyl, Ca.g alkenyl, Cz.3 alkynyl, Ci.g
25 . alkylidene, C;.g alkoxy, C,.g heteroalkyl, C;.3 aminoalkyl, C;3 haloalkyl, C;.3 alkoxycarbonyl,
Ci.g hydroxyalkoxy, Ci.g hydroxyalkyl, or Cy.g alkylthio;
gach Ryy, independently, is H, straight- or branched-chain C g alkyt, Cp.g alkenyl, Cog
alkynyl, Ca g heteroalkyl, C,5 aminoalkyl, C,.5 haloalkyl, C;_g alkoxycarbonyl, Cag
hydroxyalkyl, -C(0O)-Cs.s aryl substituted with C,_; alkyl or halo, Cs. aryl, Cs. heteroaryl, Cs.
30 ¢ cycloalkyl, Cs.s heterocycloalkyl, -C(O)NR 2R3, -CR35R12R 3, -(CH2)INR12R 13, t is an

integer from 2 to 8; and




1 28 Cctober 2004 WO 01/83472 PCT/USO01 /13561 depressi on28 Gawbenl(tkest i nal
side effects have been observed in about a third of the patients treated.

I n addi tion, sonme AChE inhibitors, such as tacrine, have also been found to
cause significant hepatotoxicity, wth elevated |liver transaninartes
observed i n aboutacBB¥panfl Rispmticpendestly, THE, Gidvlyk €, efybpelkgl; 6. ab@hdptiomdiliybi t or s
have limte J el ity 5. Kno sGgarki NG . oni sts such
as arecol i ngellb%ltiﬁég& gﬁé iojﬁ%gliér:ﬁ% E)ka&riar ?ﬁ"’ e K\)/E\IE"\QQOPE{‘%%&@% F%%ém%fl Wln%%glg %‘é]'ﬁ as nB
subt ype andaliylponfai anddR;ytogdthe ddrmeecytlic suetatej Nng cogni tive inpairnent, nost

| i kel y because o - Lt ' fects. There is a need for conpounds
t hat increase acéﬁa %ﬁ%oﬁc%dr?éﬁﬂg{%%%kgﬁﬁﬁgregtgrfqrgfzogém%rﬁﬁ etr‘%?z' brain. Specifically
there is a need Inome aspasictae present agaitis providesat coampeurdlalf formukatI)var i ous 10
muscarini ¢ receptor subtypes in the central and peripheral nervous system
Furthernore, there is a need for nore highly selective nuscarinic

agoni sts, such as m- or mid-sel ective?.agenks, both as pharnacol ogi cal
tools and as therapeutic agents. Sﬁ aryT ef~khe I nvention 15 The present

i nvention provides conpounds t hat @ /‘i"her gic, especially
muscarini c, receptors that have ad®n actyyity at the mMl or mi subtype of
muscarinic receptors, or both. The cBnpounds of the invention are of the
general formula (1): 20 wherein: Z1 is CRL or N, Z2 is CR2 or N, Z3gs CR3
or N, and Z4 is CR4 or N, where no nore than tw of Z1, Z2, Z3 and Z4 are
N, W is 0, S or NR5, one of W2 and WB is N or CR6, and the other of W
and WVBis CG W is MaeiM is CR5S or Nb and WBis CR6 or N, or W« and WB
are N, and W2 is NG 2 28 Cctober 2004 WO 01/83472 Gis of formula (11): -
-Y--(CH | Z R10 R10 PérfCBo¥e 1585 4 1p ¢By andZ4i§ (e 5 cHOH, - NHC(O) -,
-C(ON H, -C(O-, -OmQNRs, WP 10Rnd WRYCR, or&Folw, is NG, W, is N and W is

CRs;

G 1s of formula (IT):

—$—Y——(CHy), z—n, !
(1)

Y is O, S, CHOH, -NHC(O)-, -C(0)-, -NR;-, -CH=N-, or absent;

pisl,2,3,40r5;

Z is CRgR, or absent;

both t’s are the same and are selected from 1, or 2;

each Ry, Ry, Ry, and Ry, independently, is H, amino, hydroxyl, halo, or
straight- or branched-chain C,¢ alkyl, C,.s alkenyl, C, alkynyl, C,.¢ heteroalkyl, C, ¢
haloalkyl, -CN, -CFj, -ORy1, -CORyy, -NO,, -SSRy, -NHC(O)R;,, -C(O)NR;5R 3, -
NR 2R3, -NRj;C(O)NR 2R 13, -SO:NR 2R3, -OC(O)Ry,, -O(CH)NRzR 3, or -
(CH,) NR,2R 3, where q is an integer from 2 to 6;

each Rs, Re, and R4, independently, is H, Cy.¢ alkyl; formyl; C,. cycloalkyl;

each Rg and Ry, independently, is H or straight- or branched-chain C, 3 alkyl;

Ryo 1s H, straight- or branched-chain C, 5 alkyl, C, alkenyl, C; ¢ alkynyl, C5
alkylidene, C,; alkoxy, C, heteroalkyl, C, s aminoalkyl, C,¢ haloalkyl, C,
alkoxycarbonyl, C;_s hydroxyalkoxy, C;.s hydroxyalkyl, -SH, C, g alkylthio, -O-CH,-



or absent; 5 pisl,2,3,40r5; Zis CRBRO or absent; eaclkB Ocioberl2002, or 3;
each R1, R2, R3, and R4, independently, is H am no, hydroxyl, halo, or
straight- or branched-chain Cl-6 al kyl, C2-6 al kenyl, C2-6 al kynyl, Cl-6
het eroal kyl, Cl -6 haloal kyl, -CN, - 10 CF3, -OR11, -CORI1, NOX2, -SRI I,
NHC( O) R11, C( O NR12RC3; arleRJszmaalkyl NRIDBRORNREIRIR R 15, SOZ(MBRARL3,

210 6. of R an RO ot RN I R Raflasb 8,00 10 TTorm | N

N N-; each R5 R6, anﬂm'FiEH sm@penbhemhb@ﬁphanrscltd allgl, Ops dkdayl, C..f dkymyl, C, £3- 6

cycl oaI kyl én titut h .0 Cl-6 al kyl;
or C5-6 heteroary?yl ol'ﬁ)et’lC 11?(19‘% ﬁ%ée%fiﬁt?lég Wt ‘%ﬂ?( ééshal? lgfél kyl ; each
R8 and R9, i ndepakakyrarbonyl, Css Hdmxyslkmral @ﬁthydmxydﬂryam Redalkfithion Cl -s al kyl ;

RIOis straight- or b al k , _s al kenyl, C24 al kenyl,
Cl -8 al _kylidene, &gé}&flgﬂea%p%ff e ?(”T d -s aninoal kyl, Cl_s

hal oal kyl, C _s al koxgecthmns?épencemths i, shyxghtemadcbedthaﬁﬁlsallkyldﬁmyal kyl ,

- SH, Cl8a|k|t 6 |tutedW|th
a3 alkyl or Pk&ykg %%f&zéﬁaﬁ%%‘k@r o2 “f“’a“%% Veledt) r’yl CS- 6
het er ocycl oal kyI glkoMRIDHRYB C:.+ KH(AOXNREA RCED) GR]atﬁ(s@shRﬂeﬁM& Cis mjr.l.’ldﬁhﬂo 13,

- ORI, - (Q S 2 eger from2
(o B RO . STal o ForoCas ot e eigod a%ﬁvf‘ge@ﬁﬁa#wenyl &
al kynyl, C1.8 ZSC&Wgﬂld,d@HE);NKHRxB taslaklomtyger@bms?. théiaaﬂoal kyl, Cl-

am noal kyl, d _s halo | kgl , C X koxy, Cl1.8
hydroxyal>/kyl or & F§ aflﬁkB‘ m&légglﬁaéé?}a Sbé) } gé%?lp%glkﬁ o ®strai ght -
or branched- chai hﬁt@lm:sl 'aitlhydlly sEstigited|viithriglo, orczs ﬂkyimr@mH,R;QEgesher form

het er oal kyl , C2- ] |, C2-s hal oal kyl, Ci1-8 al koxycarbonyl, C2-8
hydr oxyal kyl , Cf%? aryl substituted with Cl-3 al kyl or halo, C5-6
aryl, C5-6 het ergrarphbrmaGsitigdlyGeeprbloadlk piter oCbrogrugélieezobcycl oal kyl

-C(O NR12R13, - = to 8 and
355 Cotober | 200N IRERY “tg"%gﬁj" %ﬁipha*“af‘e%% °°J“E‘§sﬁg’%é1n"%‘%}g%‘

cycl oal kyl ; ef@8ti @ aaropht, of @ perpavad bfforrsuid) mtnharac#cwtlcdilyhatteptabhc sqlls; eﬁtersabﬂ<y| or
CS-6 hetergﬁ,[)#lgstﬁé}géfonal |y substituted with halo or C1_6 alkyl; or R12

and R13 to orma cyclic structure; or a phar maceutical |y acceptabl e
salt, ester or p"fhy(prtsgnttnh@ntgmfalso provides mcthods of increasing an activity of a cholinergic

receptor in vitro comprising contacting the cholinergic receptor or a system containing the
cholinergic receptor with an effective amount of a compound of formula (I), as well as kits for
performing the same. In one embodiment, the receptor may be muscarinic receptor of the m1
or m4 subtype. The receptor may be located in the central nervous system, peripheral nervous
system, gastrointestinal system, heart, endocrine glands, or Jungs; and the receptor may be a
truncated, mutated, or modified cholinergic receptor.

Furthermore, the present invention relates to a method of activating a cholinergic
receptor comprising contacting the cholinergic receptor or a system containing the cholinergic
receptor with an effective amount of at least one compound of formula (I), as well as kits for
performing the method. In a preferred embodiment, the compound may be selective for the
ml or m4 muscarinic receptor subtype, or both. In another preferred embodiment, the
compound may have little or substantially no effect on m2 or m3 activity.

In another embodiment, the present invention may relate to a method of treating a
disease condition associated with a cholinergic receptor comprising administering to a subject
in need of such treatment an effective amount of at least one of the compounds of the
invention. Kits for performing the method are also provided. The disease conditions that are
treated may include, but are not limited to conditions of cognitive dysfunction, forgetfulness,

confusion, memory loss, attention deficits, deficits in visual perception, depression, pain,

da



In one aspect, the present invention provides a conmpound of formula (1): Z,
Z? \~~k mwherein: Z1 is CRLi Z2 is CR2, Z3 is CR3, and Z4gi%:eBbioodV1l is
NR5, W2 is N, and WBis CR6 or CG or W1 is NG W is Nand WB is CR6i G
is of formula (I11): -1- Y-(CH)pz (u) Yis 0, S, CHOH, NHC(O-, -C(O) -,

- NR?-,h - CH=8ikep dﬁdkbr&h&eﬂ}psychﬁﬁéss f'I:he ai.siaBe ékﬁﬂgibn%léoﬁm%mmﬂ are n@h&ﬁﬁt’tﬁ;tc;:e got his
are the sang_an L Selecte oml, oy 2; eac ! ,

i ndependent f§758 ﬁF %{Wfﬁ%éls%Vd?%%fqn Sféﬁeﬁs,e’ yntingtop éF}Q"ﬁ?a ef'de‘r'i?rj"gsr1ched-chai n
Cl. 6 al kyl , at&32a, Gilkdslde byTourefe’s B yiedréyed) Wown Cimdrohe, Pavk@ideksy) denfedtidpugitistiaaal Kyl ,

i S et i, S R LA

( CH2) gNR12Rde3th swhxiebr@e.q 1S an int eger from2 to 6; each R5, R6, and R7,

i ndependently, i Cl 6 alk for oal. k each and R9,
i ndependent |y, i%‘fjgﬁlﬁf egpedyp fher&amg‘nf;%‘ﬁ%ﬁ?é’ae%gf’# n%‘h%lfwtoms ‘EI%O is H,
S][ rkai ggt - Ocﬂisdﬁﬁead%(blliﬁﬁhdhh@doalatgﬂ F}v&h&ldhc}e:d leveld oSac&l‘yl’cﬂiBl}’de coﬁmfing?ddlﬁyrﬂstﬁnnlgﬂ l—E |
al kyl i dene, Cl..8.al koxy, et er oa 8. ami noal ky Cl _g hal oal kyl,
Yl Koy ERTEG O oB St s GARERG o B TR oxyal kol | S G <
alkylthio, -OCH2 4 28 Cctober 2004 C5.6 aryl, CS 6 cycl oal kyl ,
-C(ONR12R13 , -CR11R12R13 , -OC(OR1E , - (O)(CH2)SNR12R1 3 or

-(CH2) SNR12R13 , s being an integer from2 to 8, RID is H, straight- or
branched-chain CL.$ al kyl, C2_9 alkenyl, C2 e alkynyl, C -8 alkylidene,
Cl x alkoxy, d _8 heteroalkyl, d_$ amnoalkyl, C1L $ haloalkyl, Cl1 8

al koxycarbonyl, C1_$ hydroxyal koxy, Cl_$ hydroxyal kyl, or C_$ alkylthio,
wherein at | east one of RI0 and Rlo is not H;, each R31, independently, is
H, straight- or branched-chain C -8 alkyl, C2_a

4b



al kenyl, C2_8, alkynyl, C2.a heteroalkyl, C2_8 am noal k33 QOctcBei$2004

hal oal kyl, C3_$ . al koxycarbonyl, C2_a hydroxyal kyl, - C(O-C5.6 aryl
substituted with C1.3 al kyl or halo C5.6 aryl, C5.6 heteroaryl, C5 6
cycl oal kyl, C5_6 heterocycloal kyl, - C(O NR12R13, - CR5R12RI 3,

- (CH2) t NRL2R13, Intyef another mrhodigesnt, thenis provideds methell efaehting1BzhmirerR1 3,

i ndependent H it roaryl,
optionally Jé% %?I{hugngg;%dg?rﬁﬁxﬁg%% orﬁg—irfgégg?‘%/%ym %?f%&eéaﬁr a%%\%ﬁ}noget her
form a cyctff@uwarmnmfetle@tomCpfmaom:dc)étltmaﬂitioyl acceptabl e salt, ester or
prodrug thereof. e cal
conpositions i nc Q?ﬁg&%?lgl% :}%%9% ;M({egg%neg{og\ém&%ngaﬁ %&grﬁlﬁ a (1) or
phar maceut i m&bQCWMimtsmg tas sffestiveeansquntof at Jpasd dma;gmpbthﬁroédfe The

present inveption also provides methods of increasing an activity of a
cholinergic receptor in vitro conprising contacting the cholinergic
recep:orfor a syklt?gﬂﬁ@?;hﬂtamhodmgerztﬁereIehmmdgnfzgﬂth?bceifpnt(fymgmgﬁneam eff;a(r:]ti ve
anount o s fo erfor.m ng e
same. In og%&ﬁﬂ%g% rrgl%t 1551%%&-%14 red cj(%dobreﬁ%é‘g%e S}r‘%g%a‘lr:%m Ogn(;%ftge tor of the ni
or M4 subt yPes mehal qoepss @dmIMStHbEtOl a@@bﬁt@d therapeitEaliyeeffectie an@nwtoxﬁ thesyst em

peri pher al i nd . nal r|ne

o1 ands. or [TSRHE meXEhER, (GRTH O RSN 0 uThSH, ERG) 1RBNRE

modi fi ed cheshponsivgiubjertdedpg ar amdhgratddalisezse epnditive agrocisted tvith nvbﬂmungm r el at esh
to a nmetho C i acting the
chol i ner gi gre?g&c:cgp%lg\r{&%?@glggfg%?hk&gﬁg :ﬁﬁﬁ’gﬁ‘?ﬁ Sg&ﬁﬁrﬁ ércgj|W(r:flgre&r:hce)dééept or with
an ef f ect i veenatmmesmaghism pm@mesomebjcﬁmq)hmnwe&pﬁmﬁwrtm]kam@p.f)upd as wel | asd
kits for perfor rr ] conpoun

may be sel ecti veﬁ:‘%?an{oﬂ@r J%Oﬁg%m &Frgssﬁ %&c{lsﬁl ér? e(r?rg’ggg rﬁ gén%’iﬁay%gl?mor both. In
anot her pr efuseblethr dndimdit mathte, comhennd o6 i auyemtioneand hawbr idettifliog the same. )
subst anti al f Y . t t, the

o osent 1 ok AN cotblick B Ein QBB LY pomde by AR BI LG RTARILTRE ¢ Ton
associ at ed mlmrahlsmmeﬂﬁmsgﬁ the subjseigo being sapPnbise teghcadmippist eldlw’rgrenraha f
subj ect t one o

t he corrpoun sgg ot?fktlhee%ldﬁﬁl\?[gm% ?{)ﬁﬁi@ ?Sﬁgat?%rs Eét?‘%}l quﬁ%ﬁég%{ 'ﬁ&ftm&% gﬁ%r e al so
provi ded. Tesenpgimrease conditi ons that are treated may include, but are not
et ed to Condl bl Al OIM ey BHRLHACh LR b AIASL LU AR SearnEONT US! OF.
nmenmory |oss, attention deficits, deficits’in visual perception epr essi on,
pain, 4a 2 Gan@ptyfa 120 Cue @hv@elpldd:if simdéfo theam@amwﬁ(asn@;cafﬁhm ugifalemthe -

condi tions @%gﬁﬂenlt 5‘134 (H%I 3e Cgllll&ltl %ué% Héﬁh&l%ﬁ o}&ohﬁiér Jc%{ﬁ\éfzr]el mer’ s

di sease, Parkinson's sease, unt| n ton s chorea, r| e
In yet another a3pect of the present invention, there is prowded a use of an effective

amount of at least one compound of claim 1 for the preparation of a medicament useful in the
treatment of a disease condition caused by reduced levels of acetylcholine.

In a still further aspect of the present invention, there is provided a use of an effective
amount of at least one compound of claim 1 for the preparation of a medicament useful in the

treatrent of glaucoma.



ataxia, Glles de la Tourette's Syndronme, Down Syndrone, H OktotersXi@de,
denentia pugilistica, clinical depression, age-related cognitive decline,
attention-deficit disorder, and sudden infant death syndronme. In further
enbodi nent swowhexe are provi ded nethods of treating the Bympioanssenf a

di sease or condition associ abegliled Déscriptior 6€thé Bavehiodf acet yl chol i ne
conpri si ng @%%n'_ni stering an effective anount of at |east one conpound of
t he i nventi QA" 44528 Cctober 2004 In yet another enbodinent, there is

provi ded a nmet hauhr @fe pufpdd dfike AehieiistRiws, thélfcBEREE defiliBor¥RhANE tedpr i ses
adm nistering to a subject in need of such treatnment an effective anount

of at |east® %B?rﬁ@ﬁjfifﬂde@fle terlagal trams sudio defmedhs seppenf Srarempesiionginent

there iss prﬂgﬂtéﬂg&m@r&@g{i&fgM?ﬁtﬁ&gcwcom. The nethod conpri ses
; .

adm nistering an effective anount of at |east one conpound of the

invention. In sthlmcepinst iidptensed ipehadn any molesuleprasems insiledr an the sHee Pbp
dent 1Tyl NOodl e Ay lafroct RENAFIRANISE) PR 18 BRMOY oPRibbA&0y d1fsaRE! NG

responsi ve to a cofpoun f the i1 nvention. h t hod conprises

adm ni st er i Fpieallysa weapfos comprisehen exyeealintanfomein vith fganddinding prepasiios; he
compound; MRASKENLBGnE Bfindif BRCHRForPfhe & oﬁiﬂ%e%{l;ﬁeﬁab}dﬁ@ %ﬁ%wg&mfchereby

identifying a Tresponsive subject having an aneliorat ed’. | sease condition
associ al@d ddnedin thatdeobrrieen giltular sigoad in seponsarid ligandrbinding (el gasdudtion”).

pol yror phi sg, |1 %Pﬁsé ﬁéﬂﬁ%%h% Frofittill ﬁ%ng/ﬁﬁ/@ ‘Eﬁa?écgbri%@cesm%&g}f'aﬁeo%géox R Phi sm
predi sposes™ a S Ject to being responsive to the conpound. In yet’ another
enbodi ment whikneidestifipbligded Ia addititg d réogptor ideinddsfayuneptesl, swodified, mutged t abl e

for treatnment _with a co L.t he i ' i f  denti fyi ng
the samp.  TREOHBYTEBRa ccug el B o 2 e B0 gt B e o ol om i n
a subj ect wher ei'ligzhd" is prdndadiofiinlede apy eubispadhs ittérects with e edeepitor. bei ng
responsiye to thg conpou nd wherein, t.he resence. of. t he pol ynor phi sm
i ndi cat g that t Og%%jl @e%hfcgassalﬁofné%‘f%d%%tmcﬁﬁgeﬁﬁ?ﬁ? i ¢ip & #h8und. 1 n
anot her asp@edractf witththe picgg@nt i nvention, there is provided a use of an
effective anou Qf .at | egst .one.conpound.of. claiml for the, preparation
of a medi cament TREOTUITEqeRIOF HE ASHE 3 ERTPIoEaYng bl ESFROREHITE @ Msed by a
reduction ofcti¢fipbf thefd infust @B pton Slbipelcharadtérizv@ threuph lddcuRs desihg @id t he
present invention, there is provided a use of an effective anount of at

| east one cEﬁ?BB%ﬁ‘?lP%f claim1l1 for the preparation of a medi canent useful in

the tregtment ofgeRetilied 8ASBIoHRMYT {sidefinddan a@dmﬁd«ma@dyﬂig&o |o8NeRAtS a Bésired _
acetylcholine. In a stil] further aspect of_ the present_invention, there is

provi ded a Tesrongs from appytisplay speeptor type, subtype, class or subclass while generating less or
little response from other recepior types. “Selective” or “selectivity” of an m1 or m4

muscarinic agonist compound means a compound’s ability to increase the activity of the m1
or m4 muscarinic receptor, respectively, while causing little or no increase in the activity of

25  other subtypes including m3 and m5 subtypes, and preferably the m2 subtype. Compounds
of the presents invention may also show selectivity toward both m1 and m4 receptors, i.e.
increase the activity of both the m1 and m4 muscarinic receptors, while causing little or no
increase in the activity of other subtypes including the m3 and m5 subtypes, and preferably
the m2 subtype.

30 The term “subject” refers to an animal, preferably a mammal or a buman, who is the
object of treatment, observation or experiment.

As used berein, “coadministration” of pharmacologically active compounds refers to
the delivery of two or more separate chemical entities, whether in vitro or in vivo.
Coadministration means the simultaneouns delivery of separate agents; the simultaneous

6



anount of at |east one conpound of claim1l1l for the prepar28 Ootabeaf2084

medi canent useful in the treatnent of glauconma. 5 28 Cctober 2004 WO
01/83472 PCT/ US01/13561 Detailed Description of the Invention Definitions
For the purposusief2 t he current disclosure, the foll ow ngecEfsoniissons shal |
in thei][ ehrudliﬁrayioesnﬁﬁ._ : Jitdﬁﬂ'fdgéngk; glefélng tlﬁe&féh&d}]r?aﬁoﬂeagém fallodred By deélivietyen e ftahe )
scope of the caonposition. o matter for | rotection is sought in the
clains. A "§eendagghtor pddtionabagquty ‘%‘Eeqtsrng‘tlﬁ‘EFewé sredti @P‘ﬁ?lb@@m‘é{? 8i de or

on the surfmw&on?mcﬁgﬂﬁtﬁe@hoﬁy af fect cellular physiology when it is
inhibited or stinulated by a ligand, Typically, a receptor conprises an

extracel | ul ar ddmaisTwER Bifeqtve amena| asdssidiepsiteans Al amout of actije sRrmaouade
domai n that orPReRARESHcG R GRP bRits e bid)Seisa®bt memdgRA nsaﬂﬁmmfeés}@wr@sm c 10

domain that generates a cellular signal in response to |igand binding
("signal t rayse v bugape that is peipgsqughtdy agpsserchanae @@nvﬂm% 8eaipror RBT ng t he
char act er | Siafeis iiich Wikl vEBGEH Allis T Ny hilAR reBidldodlog | 1 9and.

I n addition, amr%’eceptor&tl1 ncl udeas a tﬂraglr?cat ed, fodified, rruteateed Ereceptor,
or any nol eledated- conprising partial or all of the sequences of a receptor.
"Ligand" is int‘gﬁ!{g@d i gﬂt‘% bgt: t <Rl € .t hs
receptor. 15 "Agoni stmg&lsg%glél | négf%g{]%glag%ﬁnpagﬁﬁ t ;Fﬁ%ﬁgr@%gg%%%%}ﬁgﬁhe

act i vi t 10 of chain; fox énstapee mbtbyl, thyl, propdriseprepylunttntyilsec-peplefrridntyl e The

t LU i . . i VAR i t t h
ot i vity of PhakfRlioR? SRR AhichEth BB A ohitihe T2 SEBMRRE 0 11
nmol ecul ar cdelenfed groan@, S phdr macol ogy. 20 "Sel ective" or "selectivity" is

Gel 1720 2 . comapal Al k- AERSLAL S L g P A

particul ar recepto e generating |ess
or little theshm e ttmofaliomyEris ntadgat to indicapestiraizBelr demched-chain alkyst gpotp vi t y"

of an or scarinic. opi.st conpound neans a conpound's ability to
i ncrearsTL5 t h‘@ﬁg%{g:-lc@'i PQag’fnStnﬁ&‘% M-or mt nuscarinic receptor, respectively,
whi | e causi ng | iThel@n@rail’ dnt CeyeRakyl préfaabinedfertd inpnefand Bleyelichiiy subt ypes
i ncluding nB8 and nb syhtypes, and preferably n2 subtype. Conpounds of
Lhe pr s ont SUIRES AOmBHETL) (AR Blpris o o1ty Ty o U CRDBRE s
receptors, fo.6&arboh AENEAVRhdrdshch Sihgsdoinprigf ond 0f MotelRtefdatonitflsdlettedfnaeN] Hi C
receptors, while causing JittJe or nop increase in_the actjivity of other

subt ypes i @il hefraoqyslia rhsigoavlitmpRleuch dneg corRiseAdefrl Pt Stin d2 AP™Subt y pe.
20  more preferably 5 to 6 atoms. Heterocyclic rings include, but are not limited to, furyl,

pyrrolyl, pyrazolyl, thienyl, imidazolyl, indolyl, benzofiranyl, benzothiophenyl, indazolyl,
benzoimidazolyl, benzothiazolyl, isoxazolyl, oxazolyl, thiazolyl, isothiazolyl, pyridyl,
piperidinyl, piperazinyl, pyridazinyl, pyrimidinyl, pyrazinyl, morpholinyl, oxadiazolyl,
thiadiazolyl, imidazolinyl, imidazolidinyl and the like. The ring may be substituted by one or
25  more of the groups included in the definition of R, above. It is understood that the
substituents Cj¢ alkyl, C,.¢ alkenyl, Cy.5 alkynyl, Cy.5 altkoxy, C.¢ heteroalkyl, Cy.¢
aminoalkyl, C;.¢haloalkyl or C,¢ alkoxycarbonyl may, if present, be substituted by one or
more of hydroxyl, C,.4 alkoxy, halogen, cyano, amino or nitro.
As used herein, the term “halogen” or “halo” includes chlorine, fluorine, which are
30  preferred, and iodine and bromine,
The present invention provides compounds that are agonists of cholinergic recepiors
including muscarinic receptors. Especially, the present invention provides compounds that
are selective for the m1 or m4 muscarinic receptor subtype, or both. The compounds

provided by the present invention have therapeutic effect and can be used to ireat disease
7



30 The term"subject" refers to an animal, preferably a rdh@eiobar2084 human
who is the object of treatnent, observation or experinent. As used herein,
"coadm i nistration"” of pharnacol ogically active conpounds refers to the
delivery ofwowus3ar2 nore separate chemi cal entities, whethewusowiasstro or in
vivo. Coadwhditiohy Edctiied witbehslitidigic Sdceptbrsalxe,wognitied impainyierd in ABhémat’s
agents; the,sinultaneous .6 28 Octpber 2004 WO 01/83472 PCTI USO1 /13561

del i very ofdisfase glpomay,pain, ox seHZOPIENRe | | 55 the delivery of one agent

fol I owed by del iA@bMirgfto 8ne &KLAREENE YIRS Preserit inddiidn R0BlesagRPoinds HORALda t hat
are coadm nistered are typically intended to work in conjunction with each
other. The @erm "an effective anount” as used herein neans an anount of
active conmpound 5 or pharnmaceuti cal aqfnt that elicits the biological or

medi ci nal response in a tissue, system 1 | or human that is being
sought by a researcher, veterinari ani octor or other «clinician,
whi ch includes alleviation or palliqi A_tfre’ synpt oms of the disease
being treated. "Al kyl" nmeans a straf@h& or MWeanched-chai n al kane group
with 1-6 carbon atons in the 10 chain, for instance nethyl, etyl, propyl,
i sopropyl, n-butyl, sec-butyl, tert butyl, etc. The term "heteroal kyl" is

i ntended to i ndi"®&f%¥ an al kane group containing 1 or 2 heteroatons

sel ected from 0,7, % OR; &N, BiKERYdr N, B & CRPorN, add B/ CRY; oPNARGHEE tRIWD

al kene group with 2-6 carbon_atons in the chain; the term"alkynyl" is

i ntended t ®*fidacfoe s @dZedegidNjht or branched chain al kyne group 15 with 2-6

carbon atoms inwWhg o RabNR,I BEe 48K Mmd WS %N o1, ané WeloBR) 4, alf Wi &r@d) v
refer to nono- and bicyclicrin structures conprising 5 to 12 carbon

atons, Mor eWpisdf@er Whi Rm%@%g’lséﬁ@m@;@b%ﬁﬂgﬂ?fgis@q e W3 sdbon at ons.

Where such ringg; J5E @me or nore heteroatons, selected fromN, S and
O, (i.e., heterocyclic, or heteroaryl rings) such rings conprise a total of
5to 12 atons, 20 nore preferably 5 to 6 atonms. Heterocyclic rings include,

but are not Iimted to, f uryl, pyrrolyl, pyr IyL, t hi enyl, i mdazolyl,

i ndol yl, benzofuranyl , benzothjophenyl, indazdl ®benzoi m dazol yl ,

benzot hi azol yl, isoxazolyl, ogaﬁol ﬁ”zt’ thizazo Lsot hi azolyl, pyridyl,

pi peridinyl, piperazinyl, pyrtdazinyl, pyrimdiVl,6 Pyrazinyl, norpholinyl,
oxadi azolyl, thiadiazolyl, imdazolinyl, imdazolidiny | and the like. The
ring may be substituted by one or 25 nore of the groups includ in the

definition of R2 above. It is understood that the substituent§-“Cl-6 alkyl,
C2-6 al kenyl , C2is,s, KHHOH, -NHC(O], -CaURTy-C(Q); ©C(031 0Wa0K ¥NR7-CCHEN-,

15 or absent;
pis1,2,3,40r5;
Z is CRgRg or absent;
eachtis 1,2, or3;
each Ry, Ry, R3, and Ry, independently, is H, amino, hydroxyl, halo, or straight- or
20  branched-chain C;.¢ alkyl, Cs.5 alkenyl, Cy.s alkynyl, Ci.¢ heteroalkyl, Ci.¢ haloalkyl, -CN, -
CF3, -ORy1, -CORyy, -NO,, -SR;1, -NHC(O)Ry, -C(OMNR12R13, -NR12Ry3, -
NRj1C(O)NR 2R3, -SO:NR 2R3, -OC(O)Ry4, ~-O(CH)NR 2R3, or -(CHy)NR;2Ry3, where q
is an integer from 2 to 6, or R; and R; together form -NH-N=N- or R3 and R, together form -
NH-N=N-;
25 each R;s, R, and Ry, independently, is H, Cy. alkyl; formyl; Cs.5 cycloalkyl; Cs.g aryl,
optionally substituted with halo or Ci6 aikyl; or Cs ¢ heteroaryl, optionally substituted with
halo or C;.4 alkyl;



am noai kyl, C7_6 hal oal kyl or Cl al koxycarbonyl may, if2{%Oesbat200de
substituted by one or nore of hydroxyl, d -4 alkoxy, hal ogen, cyano,
amno or nitro. As used herein, the term "hal ogen" or "hal 0" includes
chlorine, fwoorssme, which are 30 preferred, and iodi ne mowusat/gessne. The

present inventi %&m%&%%&@@m}ﬂkd%ﬂhﬁm?%ﬁ oﬁ&@ﬁéh%&-%héiﬁ cehaldgner gic

recept ors includi ng nuscarinic receptors he present

i nvention provi @e@lsébﬁﬁﬁuﬁﬂgaﬁch%fl“’haﬁ#@ 8@&@3—?5&&5&-@ ARyl Cos affgytidene,
muscarini ¢ ¢&eGaRLOTC, S WRleyd eyl @lsmwh@]% OMoatBEnyYC i he present

i nvention have thera eutic effect and can to treat di'sease 7 28

Cct ober 20dlydmﬂhw@';%@ﬂtﬁh}fﬂ@mmus@%&ﬂky]@é?ld@t@%ﬁé%é@éﬁ@(@%@dﬁ Wk h
chol i nergi G £ &GRRE Of:f C, ror HE¢E ¢5§Q%16 tcgﬁ%ﬂdﬁ%'@er di sease,

gl aucoma, pain, or sc ophreni a cc r'di ng ne e t he present
i nvention metﬁmcddsalkﬂnﬁ&ndﬂe -6(0)‘1‘&12111h,aNBnﬂ20)NR52I(1§,)rCRV»RmRm HOC@Rits- CRI or

of 71, 72, OHERAS R bECIINRIRD PR ERUREEH 08 T 1 na've 1S N or
CR6 and the ot ey isd, s'mlghhdrmnq}@d-@@n Cilaligd, Gos kYL \B.sialky@?5Car N, and VB
. ep el .l Sl €.l s
OC( O -, 10 ( @GEBydroxy IRy, Cr.ﬂi#dea]kﬁISOrdh satkyhhio; p| s1, 2, 3, 4or5; Z is CR$R9
o S SR gl e e ol b BT
alkynyl, C,.5 heteroalkyl, C, g aminoalkyl, C,.¢ haloalkyl, C;.5 alkoxycarbonyl, Cs.s
hydroxyalkyl, ~C(0)-Cs. aryl substituted with C,.5 alkyl or halo, Cs_¢ aryl, Cs.¢ heteroaryl, Cs.
¢ cycloalkyl, Cs.s heterocycloalkyl, -C(O)NR;2R13, -CRsR12R 13, -(CH2):NR12Ry3, tis an
15  integer from 2 to 8; and
each Ry, and Ry3, independently, is H, Ci.¢ alkyl; Cs.¢ cycloalkyl; Cs.s aryl, optionally
substituted with halo or Ci.¢ alkyl; or Cs. heteroaryl, opﬁonally substituted with halo or Ci4
alkyl; or Rz and Ry3 together form a cyclic structure;
or a pharmaceutically acceptable salt, ester or prodrug thereof.
20 According to a preferred series of embodiments, t is 2 and R;¢" is H.
According to one preferred series of embodiments Y is -C(O)-, -NHC(0O)-, S, O, -
OC(0)- or absent. In another, Ry is alkyl, and where Z; is CR; or N, Z; is CR3, Z3 is CR3 or
N, and Z4 is CR4. In one embodiment, p is 2. In another, Rs is H or Cy.¢ alkyl.
| In one embodiment each Ry, Rz, R, and Ry, independently, is H, halo, -NO,, or
25  straight- or branched-chain Cy.¢ alkyl, or Ry and R; together form -NH-N=N- or R3 and R4
together form -NH-N=N-.

Particular embodiments of the invention include:
3-[3-(4-methoxypiperidine)-1-yl-propyl]-1H-indole;

30 3-[3-(4-ethoxypiperidine)-1-yl-propyl]-1 H-indole;
3-[3-(4-propoxypiperidine)-1-yl-propyl}-1H-indole;
3-[3-(4-butoxypiperidine)-1-yl-propyl]-1H-indole;
3-[3-(4-methoxymethylpiperidine)-1-yl-propyl]-1H-indole;
3-[3-(4-ethoxymethylpiperidine)-1-yl-propyl]-1 H-indole;

9



20 branched-chain Cl -6 alkyl, C2..6 alkenyl, C2.6 al kynyl28 Qctober 2004

het eroal kyl, Cl1-6 hal oal kyl, -CN, - CF3, -OR i, -CORI1l, -NO&2, -SRI 1,
-NHC(O RL i, -C(ONR12. R13, NR12R13, - NR11C(O) NR12R13, -SONNR12R13,

-0OC(O R11, woi@azpegNR12R13, or -(CH2), NR12R13, where g PeI/esititssseger from
2 to 6, or Rl and 332_p§%gg§1haﬁy1 PERdindE1 w1-1RBindslg; R4 together form -

NH N=N-; 25 each [R5, , .and_ R/, .independently, is H Cl.6 alkyl; fornyl;
C3. 6 cycl oal kyl ;3'@5(46’13&]?3911’1?5“‘36‘@11ﬂﬁ“ai‘qp?il]‘étﬁ’b’é'fl‘?l??ut ed with halo or Cl-6

al kyl; or C5-6 U QB YWiperiditie)-0RabloyyisuAshddigit ed with halo or Cl.6 al kyl;
8 28 Cct ober 20*32[(% 0#18%4_72_%’%% %Sg%}/ 13551 each R8 and RO,

i ndependent |y, i3s[Brderorepyipipeifine)-drylproprdtiddndelsi n C1.8 alkyl: RDis

strai ghts or brag g,-_mfy- crficine) i - 1]-17-fadotg; @l kenyl, C2_$ al kynyl,
Cl1_S al kyl i dene, B(tgg_s a Eng% %1-%[pg%£{ye]r oal kyl , Cl1.8 am noal kyl, CI-8

hal oal kyi , CI - 8 3-@tHensieaxypiperdine)diylgthylyldr-Bd9lal koxy, CJ-8 hydroxyal kyl |,

-SH , Cl1-8 al kylst i -tHS?Srﬁﬁ%‘dﬁfH- 125V FEshdR- C5-6 aryl 5 substituted with
C13 al kyl or. hal %,-@85-06 aryl, E:St}G c¥(]:l oal kkyl , C5-6 heteroaryl , C5-6

het er ocycl oal ky|3-[2-(4tprarpragperidgiep) ukethi-4 H-indolgyR11C( O) NR12R13, -

CR11R12R13, w&g;wéﬁlﬁgs&ﬁ@)lg}}l%gﬁ%ﬁlg?&%(CHZ) SNR12R13, s being an

integer from2 to stral ranched-chain d-a alkyl, Cm
al kenyl 10 C2_8 al3d@r(Hmetigkymethyipipetididelneyl-ahyl1 Zindvley, C1$ heteroal kyl, Cl_8

am noal kyl, Cl_sshal,c .S 3l KOXWCar Bony| 10 Cl -8 hydroxyal koxy,
Cl -8 hydroxyal kﬁ?ﬁ%%ﬁﬁe%ﬁg?ﬁ?ﬁ#éﬁx%ﬁac ,kndfﬂr?dependent ly, is H,
ﬁt rai ghh( f)r grz &@F(égjn@mlaimftﬁ}dpipargﬁi;@?&yﬁeflzrll]suﬁiéife}gyI I kCZ_SJS zgl kylnyl ,CZCZ_S
et er oal kyl , n . ) . Cl1. 8 al koxycarbonyl , -s
hydr oxyal kyl , _3(8%53@1&3?%1@%&%%5%% ffdn ek o5 o kyl or halo, C5.6
arC%/IOj NC5. glget em[&tm;eglygﬁperﬁjneyMyﬁ&ihﬁz(ﬂthH—i%l@ het erlgc_yc![ oal ky:c, ) o
- . vy . ,S an i nteger from o 8;
and eactr R12 angﬁgl e é%fé‘llﬁ'efhé'ﬁﬁﬁ"’@ﬂ&® al kyl ; C34 cycl oal kyl ; C5-6
aryl, optionall )B-[zqubﬁﬁdtﬁip%a@lijmylhyﬂh&iyq-m&nﬁbleﬁ al kyl; or C5.6 heteroaryl,

. hal.o

optionally substituted wt .0.or O - al kyl; or R12 and R13 together
forma cyclic strigefupdhorypipgn ‘rlr'ﬁﬁ‘(?g’tyﬁl‘waf%]lsaﬁ,z@'& able salt, ester or

prodrug ther eof .3 2QaAutRypibaditd-131 el DerRfm6dz6%; of enbodi ments, t is 2

and Rio" is H According to one preferred series of enbodinents Y is

-C(O -, - NHC( O 3-34-methoxypipprgine)d ryl-perpyHbenzoldlisavazalét | Rio is al kyl, and

where Zig i s CRIL 3013 Mlbutdypiperddite)-143-ptopyio3n| djisbkazaied Z4 is CR4. In one

enbodi nment, p is .(Nin ano?_her_ _)Réllps@gi or C@@ al }/1 '
3-[4-(4-methoxypiperidine)-1-yl-butyl}-benzo[d]isoxazole;
3-[4-(4-butoxypiperidine)-1-yl-butyl]-benzo[d}isoxazole;

1-[3-(4-methoxypiperidine)-1-yl-propyl]-1H-indole;

1-[3~(4-ethoxypiperidine)-1-yl-propyl}-1H-indole;

25 1-[3-(4-propoxypiperidine)-1-yl-propyl]-1H-indole;
1-[3~(4-butoxypiperidine)-1-yl-propyl]-1H-indole;
1-[3-(4-methoxymethylpiperidine}-1-yl-propyl]- LH-indole;
1-[3~(4-ethoxymethylpiperidine)-1-yl-propyl]-1H-indole;
1-[3-(4-propoxymethylpiperidine)-1-yl-propyl]-1 H-indole;

30 1-[3-(4-methylpiperidine)-1-yl-propylj-1 H-indole;
1-[3-(4-ethylpiperidine)-1-yl-propyl}-1H-indole;
1-[3-(4-n-propylpiperidine)-1-yl-propylj-1H-indole;
1-[3-(4-n-butylpiperidine)-1-yl-propyl]-1H-indole;
1-[2-{4-methoxypiperidine)-1-yl-ethyl]-1 A-indole;
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I n one enbodi ment each Rl, R2, R3, and R4, independently,2§ Octabertfi0d, NO2,
or 25 straight- or branched-chain Cl-6 alkyl, or RL and R2 together form
-NH-N=N- or R3 and R4 together form-NH N=N. Particul ar enbodi nents of

t he i nvent ivvdoi/gs¢1zude:  3-[ 3- (4- net hoxypi peridine) -1 -yl m'ﬂp@plll]l%ﬂ—l-l ndol e;

30 3- E?l (4- et hony]pt(%gjodypipaqdnie) -Yyt-p G Einddie; | Indol e;
propoxypi peridine) - 1- ol e;
(4- but oxypi p@ f"d’F?P@)‘YPlP?%mﬁfbé’gg'H’lliE’ﬂ‘g’g‘?’e
(4- et hoxy Jbﬁto&?ﬁlbéﬂdﬁlﬁ)l-yﬂeﬂ)ﬁ] 1BEi@@dtE;] - 1H-i ndol e;
(4- et hoxynet I pe | ndole; 9 28 Cctober

004 WO 01/ 834721 2:{4??*1(%%?%@&%{1% ﬂr%‘é’ﬁkiﬁ’?ﬁgﬂﬁ yl - propyl ] - 1Hi ndol e;

-
-
-
([)
t hyl o
5 (L s i M
-1
-
-
-
(0]

3-(4-

3-(4

SRR AN L M AN I AR LR 2T
3-(4- but vyl dol

4 et ﬁoiyﬁfﬁgﬁfﬂ"%@?‘?ﬁm‘” i %i"”%ﬁ]ﬁh'%‘“? e

4-
/

et hoxypil r(ﬂ@l‘hy pegdyap)—l-g{ -18¢ndoliol e:  3-[ 2- (4

d 2-(4 b di 1-
T e b o

-IH i ndol d:[2- (Q-H—I{WIPTQE@WWM +1[ﬁp!é¢1ﬁd| ne) -1-yl- et hyI ]-1H i ndol e;
4 propoxy I 3- [2 (4

yl pi peri di ne) %nﬁ)ﬂ%%g ‘f'ﬁ‘ih]‘ lxc?oquhh?% JZﬁll%?el(‘jlyl piperidine)-1-y |-e

] - 1H i ndol e;1-[34B-ethokPpipetidinep i cybpiopilhé Hinmdridzok; yl -et hyl ] - 1H i ndoI e;

-(4-n butyl pidine ndol.e. e

4- et hoxyE)l %gl‘l PR r?e%’pllleaé#“%ﬁ(i}ﬁ gllluliiﬂlb |458%<azol e; 3-[2-(4

oxypi peri di ne}Bi4sbutorypipér]ditepiadpehpy - Xeirabdtiazole3- [ 3- (4

hox) pi peri di Nek: [d]iso e [3 (4

Xypi peridi ne) HX%}F 6‘8??%“815’79%{1@]0]1% Eféglbeﬁz’:’%
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1-[3-(4-propoxymethylpiperidine)-1-yl-propyl]-1H-benzotriazole;
1-[3-(4-methylpiperidine)-1-yl-propyl]-1H-benzotriazole;
1-{3-(4-ethylpiperidine)-1-yl-propyl]-1H-benzotriazole;

20 1-[3-(4-n-propylpiperidine)-1-yl-propyi]-1 A-benzotriazole;
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1-[3-(4-n-butylpiperidine)-1-yl-propyl}-1H-benzotriazole;
1-[2-(4-methoxypiperidine)-1-yl-ethyl]-1 H-benzotriazole;
1-[2-(4-ethoxypiperidine)-1-yl-ethyl]-1H-benzotriazole;

1-[2-(4-propoxypiperidine)-1-yl-ethyl]-1 H-benzotriazole;

25 1-[2-(4-butoxypiperidine)-1-yl-ethyl]- lH-.b enzotriazole;
1-[2-(4-methoxymethylpiperidine)-1-yl-ethyl]-1 H-benzotriazole;
1-[2-(4-ethoxymeﬂ1ylpipeﬁdine)~1-y1~ethy1]-1H—benzot1iazole;
1-[2-(4-propoxymethylpiperidine)-1-yl-ethyl]-1H-benzotriazole;
1-[2-(4-methylpiperidine)-1-yl-ethyl]-1H-benzotriazole;

30 1-[2~(4-ethylpiperidine)-1-yl-ethyl]l-1H-benzotriazole;
1-[2-(4-r-propylpiperidine)-1-yl-ethyl]-1H-benzotriazole;
1-[2-(4-r-butylpiperidine)-1-yl-ethyl]-1H-benzotriazole;
1-[4-(4-methoxypiperidine)-1-yl-butyl]-1 H-benzotriazole;
1-[4-(4-ethoxypiperidine)-1-yl-butyl}-1H-benzotriazole;
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Iplperldlne) 1-ylI- propy
- (4- met hoxypi «%rl@ﬁ%élymﬁldme}étmwﬂﬂﬁbt‘%&l@olelo PCT/ USOl / 13561 28

ber 2004 WO [0/ @34k %53@} jif}ilﬂbenzomazole
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%r opoxypqolge(]r4 fﬁélie“ﬂ%v)zpafg%ﬁl }%17{_3157@}}918 azol e; 1-[3
but oXypi per idj3n@)zproylpipériding lylbkobyl@nﬂwehzcaz:ﬂiaeole 15
- (4- et hoxy t@yl I peri dj.ne) nzotriazole; |
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- (4- pr opoxy repbhwlmdRepiheide)-131-vhylpn amehloihidabsigizot ri azol e;
2-[2-(4-ethylpiperidine)-1-yl-ethyl]-1H-benzoimidazole;

20 2-[2-(4-n-propylpiperidine)-1-yl-ethyl]-1 -benzoimidazole;
2-[2-(4-n-butylpiperidine)-1-yl-ethylj-1H-benzoimidazole;
1-(1H-benzoimidazol-2-yl)-4-(4-methylpiperidine)-butanone;
'1—(IH-benzoimidazol~2-—y1)-4—(4-ethy1piperidine)—butanone;
1-(1H-benzoimidazol-2-y1)-4-(4-n-propylpiperidine)-butanone;

25 1-(1 H-benzoimidazol-2-yl)-4-(4-n-butylpiperidine)-butanone;

PR RPRPRRORRER
I 1~ 1

1-(1.H-benzoimidazol-2-y1)-3-(4-methylpiperidine)-propanone;
1-(1 H-benzoimidazol-2-yl)-3~(4-ethylpiperidine)-propanone;
1-(1H-benzoimidazol-2-yl)-3-(4-n-propylpiperidine)-propanone;
1-(1H-benzoimidazol-2-yl)-3-(4-n-butylpiperidine)-prop anone;
30 3-[3-(4-methylpiperidine}-1-yl-propyl]-1H-indazole;
3-[3-(4-ethylpiperidine)-1-yl-propyl]-1 H-indazole;
3-[3-(4~-n-propylpiperidine)- 1-yi-propyl]-1H-indazole;
3-[3-(4-n-butylpiperidine)-1-yl-propyl]-1 H-indazole;
1-(3-benzofuran-3-yl-propyl}-4-methyl-piperidine;
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4- net hyl pi peridine)-1-yl-propyl ]-1H benzotri azol e; 28 October 2004
4-ethyl pi peridine)-1 yl-propyl]-1H benzotriazole; 20 1-[3-(4-n
pi peridine)-l1-yl propyl]-IH benzotriazol e;

4- n- byoyigsperi di ne) - 1- -yl - propyl ] - 1H benzot ri azol B T/US01/13561

4- et hoxypt-(}selfenfﬁﬁ&ez) 3-3,rl-yﬂopﬂp—h5eﬂt]yi»ﬂiﬂeﬁniﬁaot riazol e;
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4- et hoxy meit-RBy-metesdpanidingg-1-yi-gthylhdifhehzolbidgaadezot ri azole; 5

4 het byl o1 per BB ey P i Tl 1 8zl &
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ﬁt Bﬂ)glyl Sp(gl’e&(# &ln i;fyygh?éﬁgi#a%@%rlzgf?: :zol e :
- - but yl pi-pefrcro@iipigeridirie)- Mwo}’ywﬂﬂﬁﬁmﬁieﬂazol e;
- met hyl pllpﬁr@qtl-bn%}lplpeﬁgme? IO)R¥hr yﬁl—l—lf)mgazo m dazol e;

20 2-[4-(4-methylpiperidine)-1-yl-butyl]-1H-benzothiazole;
2-[4-(4-ethylpiperidine)-1-yl-butyl]-1H-benzothiazole;
2-[4-(4-n-propylpiperidine)-1-yl-butyl}-1H-benzothiazole;
2-[4-(4-n-butylpiperidine)-1-yl-butyl]-1A-benzothiazole;
2-[3~(4-methylpiperidine)-1-yl-propyl]-1 H-benzothiazole;

25 2-[3-(4-ethylpiperidine)-1-yl-propyl]-1H-benzothiazole;
2-[3-(4-n-propylpiperidine)-1-yl-propyl}- 1 H-benzothiazole;
2-[3-(4-n-butylpiperidine)-1-yl-propyl}-1H-benzothiazole;
2-[2-(4-methylpiperidine)-1-yl-ethyi]-1#-benzothiazole;
2-[2-(4-ethylpiperidine)-1-yl-ethyl}-1 H-benzothiazole;

30 2-[2-(4-n-propylpiperidine)-1-yl-ethyl]-1H-benzothiazole;
2-[2-(4-n-butylpiperidine)-1-yl-ethyl]- 1 H-benzothiazole;
2-[3-(4-methylpiperidine)-1-yi-propyl}-benzooxazole;
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2-[3-(4-ethylpiperidine)-1-yl-propyl}-benzooxazole;
2-[3-(4-n-propylpiperidine)-1-yl-propyll-benzooxazole;
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3-(4-ethyl pi peridine)-1-yl -propyl]-1H benzoi n dazok&ctober 2004
4-n- propyl pi peridine)-1-yl propyl]-1H benzoi m dazol e;

4-n- butyl pi peridine)-1-y1 propyl]-1H benzoi m dazole ; 2-[2-(4-r
4-

4-

—t
e |

oowwooooww

| perislonBysah-yl - et hyI ] - 1H benzoh idazol e; PCT/US01/13561

et hyl pi pepi@insity %id]]ﬁ?héﬁil—%d{p begeeiabieazol e; 20

n- propyl | peri d| ne) - 1- 1H benzoi m dazol e;
4-n-but yl F%E)Be(ﬂﬁ%‘ﬂ%l)’?%i‘i}q") -1 atRY bi”ZPP’ﬁ‘é‘Him m dazol e ;

benzoi n dazpgl2: w&pcﬂm{né}_mp 1111,@@5(5@‘51@) - but anone;
benzoi m dazol -(4- et h er| d| ne) but anone;

ben20|mda?zBr(4‘22-8FP9ﬂll¥P‘Er@l%'i’)'|éTY V HEAE) - but anone; 25
enzoi hni dz’:‘Fz% dé%ﬁgeﬁédﬂd@l—t%i%ﬂb@hﬂ@ﬂzgﬂene) but anone ;
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53472 1 (3 benTrEPae YRR R e TS p e Se 8Bl
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n- propy ri e ro Lazol e;
(i Bty Gy o SRR DR HeB RIS E o
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et hy plperl i ne y
- ( 4- n- pr opy| p3péri-Btveipen r%q—%lé‘i{ Wﬁle%ﬁgél %g]benz"[l 2-
- (4- n- bgif 2 Bjukebiedi ne) - 1-yl - propyl ] - 1H benzoi m dazol e;
2-(3-(4-n-butylpiperidine)-1-yl-propyl)-3a.4,5,6,7,7a-hexahydro-1 H-benzoimidazole; -
20 3-methyl-1-(3-(4-n-butylpiperidine)-1-yl-propyl)-1H-indole;
5-bromo-1-(3-(4-n-butylpiperidine)-1-yi-propyl)-1H-indole;
3-formyl-1-(3-(4-n-butylpiperidine)-1-yl-propyl)-1H-indole;
7-bromo-1-(3-(4-n-butylpiperidine)-1-yl-propyl)-1.H-indole;
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3-(3~(4-n-butylpiperidine)-1-yl-propyl)-benzo| dlisoxazole;

25 4-pitro-2-(3-(4-n-butylpiperidine)- 1-yl-propyl)-1 H-benzoimidazole;
5-nitro-2-(3-(4-n-butylpiperidine)-1-yl-propyl)-1H-benzoimidazole
4-hydroxy-2-(3-(4-n-butylpiperidine)-1-yl-propyl)-1H-benzoimidazole;
4-methyl-2~(3-(4-n-butylpiperidine)-1-yl-propyl)- 1H-benzoimidazole;
3-(2~(4-n-Buitylpiperidine)-ethoxy)-7-methyl-benzo[d]isoxazole;

30 1-(3~(4-Methylpiperidine)-1-yl-propy})-1H-indazole;
1-(3-(4-Pentylpiperidine)-1-yl-propyl)-1 H-indazole;
1-(3-(4-Propylpiperidine)-1-yl-propyl)-1H-;
1-(3-(4-(3-Methyl-butyl)-piperidine)-1-yl-propyl)- 1 H-indazole
1-(3-(4-Pentylidene-piperidine)-1-yl-propyl}-1 H-indazole;
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1-[3-(4-Butylpiperidin-1-y1)-propyl]-1H-benzotriazole;
1-[3-(4-Butylpiperidin-1-yl)-propyl]-1H-indole-3-carbaldehyde;

20 {1-[3-(4-Butylpiperidin-1-yl)-propyl]-1 H-indo}-3-y1}-methanol;
1-[3-(4-Butylpiperidin-1-yl)-propyl}-2-phenyl-1 H-benzoimidazole;
1-[3-(4-Butylpiperidin-1-yl)-propyi]-3-chloro-1H-indazole;
1-[3-(4-Buty1piperidjn-1-yI)-_propyl]—ﬁ—nitro—IH—indazole;
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25 3-(2-Chloroethoxy)-benzo[dJisoxazole;
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1-[3-(4-Butyl-piperidin-1-y1)-propyl}-2-methyl-1H-indole;
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4,5-di fluoro-2-(3-(4-n-butyl pi peridine-I-yl)-propyl)-1H benzoi rni dazol e;
6-f1 uor o- 5-wo b/gs42- (3- (4-n butyl pi peridine-1 yl)-propyl)rcirésoersai m dazol e;
S-tertbutyl -2- (3=(14304 lpﬁ;jeﬁ@.m1dy1§1§mby1}¢h}1ﬁudpp;ﬂ}).etﬂanbh@enz0| m dazol e;

5-chl 6- hyl - 2 -
Iy pronyl ) tlH{sé%-g%ﬁw&a%sm@n*y»—m%%lﬂf&mdsl—%y{}wamﬁﬂe

but yl pi peri di ne-J 3 -)Bd%fl%ﬂiéh)lmllﬁl WQﬁ?oﬁHS’-carﬂcﬁntaie(?’ (4-n
butylplperldlne) |mdazo[4 c]p ridine; 8-(3-(4-n

but yl pi peri di ne)l: i‘ (QTBWIWFWHW%EWOP%S GTi'IPQhY' “benzormidazole;

3 421 nd]bfglylngfte?ﬂglzol etﬁ é)\iﬂen&ihqpﬂj -bropylfs@h-ausbinn - M azRhtiazor; : 3. 4] benzo[
but yl pi peri di ne)l-3- (9+Blmrlrpmmyimslayl)tp@pﬂ] ﬁ—nwéhmgrﬁmmmdw%nzm m dazol e;

20 3-net hyl -1
5- brono- | - ( 3- (4?{}1([%???5&%%%@% @—%)jﬂ{)]?‘lgp g‘gl e; g’-fornyl- | -
(3 - (4-n-butyl grg-(@Budylpeperidingl-yippropyll )!-lnfuomeﬁtdbllébanzoimidazole;
7-brono- | - (3-(4-3-Rut I
3-(3-(4-n- E)ut§/l p perléﬁ'ﬁ&%&é’@fﬂ%&#ﬁﬁmﬁaﬁ%ﬁjl oi%gglg 25
4-ni trot®- (3- (4{2Chlop-PEyiy l)+phs)y~1]—cayhanm@pyfeat-bhbﬂ &sbmzoi m dazole; 5
02,03, B B BEL R PR SELBSDSRUTLI960) S,
geE gyl(f-(%-ﬁ mmg;wlymg;;;&)ﬁﬁpﬁrﬁ?ﬁﬁdgwa;ﬁf_nZO| mi diazol go (3

n Buty eridin 7 i soxazol e; -
- (4- Met hyl pi peri G{Br{é Wylpipe ?T )-prpp ﬁ’(? gﬂ?, O
1-(3- (4 propy BI32[3i‘f“dj?“;?gmk““m?%Pf;*b"”w“wm‘dm‘*
1 (3- (417 3Met hy|4"@lR‘§Wl)P11%ﬁ"f§%¥ e ’ﬂigﬂgﬁﬁ‘kﬂ%&}?‘?h%@r}d%{%l e 1-(3-(4
Pentyl i dene- pi p@tp3ctmmﬂtyllp1pehdﬁt1ogyb,)opgql_]:lbeﬁd@z}@dfﬁmleg 28 QOctober 2004 WO
01/ 83472 PCT/ USOl/ 13561

3-
- pi peri di ne) - 1- Pripgraty ?‘Wﬂ&“ﬁd}é‘}m"@y ‘%‘me "Xy"lH‘mdaZ"le

- Benzol[ bl t hi oph 448 Eﬁtjy 1 N9imetloxyl1 ElagdzaR- 1 - one
4- (4-Butyl pi peri di ﬁ( 1“t'T1 Iﬂm i!p‘ﬁﬁ?fygenzofuran -2-y])-butan-1-ore;

4- (4-Butyl p. per i3di3 r(4TBqty1;n11)en lsylm?ay% 05ty F-18da2R%0[ b] t hi ophen -
yl') - but gq- 1- one;3_[3.(a-Butyi-piperidin-1-y1)-propyl}-1H-indazole-4-ol (53MF51);

3-[3-(4-Butyl-piperidin-1-yl)-propyl]-1 H-indazole-6-o0l (53MF52); and
3-[3-(4-Butyl-piperidin-1-y)-propyl]-1H-indazole-5-01

The present invention further provides pharmaceutical compositions comprising an
25  effective amount of at least one compound of the invention, inclusive of all compounds
within the scope of formula (J).

In general, compounds of the present invention are active at cholinergic, specifically
muscarinic receptors. Preferred compounds share the common property of acting as agonists
at the m1 or m4 muscarinic receptor subtypes, or both. In a preferred embodiment, the

30  compounds of the present invention are selective towards the m1, m4, or both the m1 and m4
subtypes of muscarinic receptors, i.e., the compounds have less or substantiaily no effect on
other subtypes of the muscarinic receptors. Typically, the m1 and/or m4 selective
compounds of the invention have no effect on other related receptors, including G-protein

coupled receptors, e.g., serotonin, histatﬁine, dopamine or adrenergic receptors. The
16



5 1 Benzofuran -2-yl-4-(4-butyl pi peridin-1-yl)-butan-| one8 QetpBer 2004
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1-(3- Bronopmé‘i‘}ﬁllﬂ)lcmcpﬂi@fﬁzot ri azol e;
3-(4-Butyl pi | ehtidd lyPefiEHavd MEQh&
3- (4- Butyl pi E‘g’rgﬂcg'hi‘?l%%ﬁ r%&%* FilH—l ndol e- 3- glgiﬁbgfggﬁcflsdandc%be
3- ( 4- Butspd fsi tpvat q)rcaﬂnmateymlptpm@ ijeaserqonditions-agsopiated mithishelivergic
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;rgf Ky} °re}%'°tsé’? dh‘%‘t‘fl @%@“%E%%#Sﬁelﬂpﬂgﬁw E’?Fc)ré’%srlgp frcEn Yahsdaut yric

p
c
yl -1 H blevﬂsdilﬂada@mh«ajne 1H I ndazol e- 3-carboxylic acid
4

nme

1257 By P ot peeaped st Rk o lso e i e dsease, e, o8-

2-[3-(4-but ﬁélaﬁdﬂegﬂlﬂ*dﬁe&hﬁé ALbERRYS dhs@sé’,l Pafdnsetd-disea@z Hinttington’s chorea,

]2' 6653\/&)40 ?%?gc%)g %bﬁ@%é%'ﬁgu?g% s] %yn omer%own yﬂd?cgn?é Bick %155eazs§ Cct ober

1- [ 3- (4- But ¥dmentif) @EhidaItedredsion; fieGBldicl codritivededling aytedtioalddaEipdisrder, sudden
infant death syndrome, and glaucoma.

20 The compounds of the present invention have the ability to increase cholinergic
receptor activity or activate cholinergic receptors. Cholinergic receptor activity includes
signaling activity or any other activity that is directly or indirectly related to cholinergic
signaling or activation. The cholinergic receptors include muscarinic receptors, especially
the m1 or m4 subtype of muscarinic receptors. The muscarinic receptor can be, for example,

25  inthe cenfral nervous system, peripheral nervous system, gastrointestinal system, heart,
endocrine glands, or lungs. The muscarinic receptor can be a wild-type, truncated, mutated,
or modified cholinergic receptor. Kits comprising the compounds of the present invention for
increasing cholinergic receptor activity or activating cholinergic receptors are also
contemplated by the present invention.

30 The system containing the cholinergic receptor may, for example, be a subject such as
a mammal, non-human primate or a humsan. The system may also be an in vivo or in vitro
experimental model, such as a cell culture model system that expresses a cholinergic
recepior, a cell-free extract thereof that contains a cholinergic receptor, or a purified receptor.

Non-limiting examples of such systems are tissue culture cells expressing the receptor, or
i7



3-(4 Butyl piperidirx-21-yl)propyl]-IHindol-3-yl}-aceiibetober 2004
-(4-Butyl -piperidin 1 yl)-propyl]-I1Hindole-3-carbonitrile;
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e
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3- ( 4- But&ererpibplask e ﬁpmoma}ﬂﬁswg 41:;3@' qu ke feser purpose.

g (4- BUtE&l leQ%félﬂﬂaﬂlé céns%&lud%f @B)&lollséﬁﬂ?ahé},%ém&l@m%%%‘fcc CRL
3-
3-
3-
e

(4-Butyl -prperidin 1-yl)-propyl]-6-nmethoxy-|Hindazole,

( 41But A58 hishiresppnds iqlqusrﬂctgéwl]re@ptorsdu’mwéemgrgwthe B@Wﬁa‘{@}ls (Pace et
(4-Butyl pPAPRa. 5&5@ sk wjvkﬂsﬁ’%@ f& ?Egb?ﬁg gﬁﬂh_égézeﬁé qéa%% 2).; N

(4-Butyf-piperi he pr esent
ntion f33|0t5lﬁé158 ﬁtﬂW))délﬂlqn heaftameunalion bells drmpbsireicotmetbohipelidi g aen 25

ef fective ﬁfﬁgﬁ‘%\,&e %iPhﬁI%E%‘%lS%?m&&ﬁs%ﬁ he i nvention, inclusive of

all conpou € Scopé o In general, conpounds of
t he present i nvdhtcempamds efdhfrpu:eseatmv:dmubmaim@vcthesapéﬂ.jibirmlcé iptrasamdacar i ni c

recept ofs. PSREFHRURENI AN dARGPITRG, BIQREL YullydC HlifoRs

agoni st's muscarini c receptor subtypes
preferred anbdﬂemm\;vhrblnm Sdoomiinois ohsrved mmemmmmDnmmathanmnwfﬂle
sel ective toward

e or .both f he and bt vpes of nuscarinic
ecentor o, esuS Byl withe a3 utel S B Bimel PRl eR e Poraff 257
ot her subt yiheknaf THihRadets adfncrea ih deephetef thE)aqﬁeba# hymortah@aminciead/ior md
sel ective co o ds of theln [ have ff on other rel ate
ecentor . IRRRHR FreStel ety e vepl B el «al yeh Wops shrstiht
hi stam e, diekaihdempilsiod el @hgidtion 6LBPHAiTe ofhﬁoﬁﬁcﬁeﬁvecbt ober 2004 ,
The present invention also pertains to the field of predictive medicine in which

pharmacogenomics is used for prognostic (predictive) purposes. Pharmacogenomics deals
with clinically significant hereditary variations in the response to drugs due to altered drug
disposition and abnormal action in affected persons (see e.g., Eichelbaum, Clin Exp

25  Pharmacol. Physiol., 23:983-985 (1996) and Linder, Clin. Chem. 43:254-66 (1997)). In
general, two types of pharmacogenetic conditions can be differentiated: genetic conditions
transmitted as a single factor altering the way drugs act on the body (altered drug action) or
genetic conditions transmitted as single factors altering the way the body acts on drugs
(altered drug metabolism). These pharmacogenetic conditions can occur as naturally-

30  occurring polymorphisms.

One pharmacogenomics approach to identifying genes that predict drug response,

known as “a genome-wide association”, relies primarily on a high-resolution map of the
human genome consisting of known gene-related markers (e.g., a “bi-allelic” gene marker

map that consists of 60,000-100,000 polymorphic or variable sites on the human genome,
18



WO 01/ 83472 PCT1US01113561 invention provi des conpounds ih@ctobere208é] ecti ve
as agonists at either the m or the m4 subtype as well as conpounds t hat
are agoni sts at both the m and n4 receptor subtypes. In one enbodi nent,

t he conpourdle ou$sdtthe present invention have | ess or subseeamusoatisyt no ef f ect
on n2 agd n%cﬁﬂb&%iﬁEBaﬂﬁoM@w)_ iSﬁohahi@qemh ?I@geﬂeﬁcﬁiaghﬁﬂfetﬁﬁilpmdﬂmt%fthe
conpounds o e pres i npventi,on have | es ubstanti ally no effect
on o, g, TiaP SLEEE O iy L SR IsLCAl SEHTicRH Sur Bt S PR HRE R Bunds  of
present i NVeise TR teall th ¥eRiy Gnatitesy RARIAAAGHIR & Reichlan Bk fBN dRG resP&Rd O
treat or alleyvjate synptons_of disease conditions associated wth

chol i ner gi cOr Stde¢Eetor'deTaRYFha SURAJHF PRPMLOR TP CARPR Snraled SOMA nesss,
confusi o1, EBMERAYich eﬁs%me%&ﬂﬁnhérpmhmﬂsﬁgﬁ%u%ﬁd%po@%wshﬁ (§XPYy sugl
perception, depression pain, sleep disorders, psychosis, ~hallucinations,
aggr essi venERAN GERYTAN ohsused Aereln i TR dvp (oRmerAligr ?HEP%WF@“FP@“J di sease
condi tion ngEy1doRgd e fnf ARefid oF BRAL 'F%Pexa%fer £8RP g obdu¥ bhdb pel B} 1 664 1 on,
mutation, truncation, or loss of cholinergic recéeptors, especial Ty
muscari ni ¢ basescad BINGA- sA S ey be involved dire disehse pigoes althongh e vast meipribheRy ne. 15
The COWOU%bQEw%&@%&B&atM‘V ﬁ’%ﬁ?gen%%ﬁége@&lﬂiég lrbnck of &ich dNpEases.

ecl Pne, e

e.g., age- related cognitive : zhel mer"s "di sease,  Pal tinson's

di seasel0 Humﬂwr@abnamqumémto Bckui@tdgoesglepandinigan a@atticeler pigteinaf $dBset t ' S
Syndr one, RIE Nt [

age-rel at eEI]% \CWEJ%%?IQ{ dggn{ﬂ]g kInq{wt%t ﬁm %D%F%%g%g%@gd%g&p%fan
deat h syndrgﬁmaucaﬂmeﬁnglaamdnrfhualsmgmtmcmmumds ik miap be ponesedmong\seeit | on
have the abj | | ta I C’léﬁl cf\mﬂchol inergic receptor activity or activate
chol i nergic gng s I'Aér gi c receptor activity includes signaling
activity or any Aitdnmhvdg,tamethgﬂfbﬂmﬁdﬂus“cdmdlmgepe epproachi cande jilizeditat ed to
chol i ne nall or ..activation. .The .ch ner receptors include
miscart hc.HeRig Bies Pl GhocRik, AreSame e bR, ik B fie
receptors. ding’smaigs & kooiva (¢ gpsp:bfetn (ﬁ‘&ﬁed&ﬁtor aﬁhe preseiipinesntidh), dlhcdoltgorcent r al
nervous system. p heral gLy tem roi ptest.jn system heart,
endocr i ne” gf&RgE o ?{S‘F‘ YR G "iﬂ‘i’??:la Lt Fe?ﬁéﬂyﬂgleﬂn%?fﬁ type,
truncat ed, gHdatdaechniqts Mﬂl&mﬁ:de@lb@bfmeg@eqs ﬁmmmmd@mumﬂﬁfgi sing the
conpounds of the present invention for increasing cholinergic receptor
activity or™&¥¥%vating cholinergic receptors are also contenplated by the

present 20 nvent i OfterdfivdlCa BB EIRERAN @i Uk Plssidhréflbe” By 1 filiFRaE Ricafifymay ,
for exanple, be_a subject such as a nmapmal, non-human primate or_a hunman.

The syst em &S thatgpediet dae espoRsey Sonmampley the e eéarﬁi@m@éﬁ? aroakiessd Wiz h as
a cell cul t&hgaégﬁd@éonﬁabaﬁ@w dopbsifonRireRS R ﬁJbﬁh&xﬂ%&th&e T BESHAT . a

cell-free extr thereof that contains a cholinefgic receptor, or a
purified rewbphsgene pathways related to toxicity have been turned on.

Information generated from more than one of the above phanmacogenomics
25  approaches can be used to determine appropriate dosage and treatment regimens for
prophylactic or therapeutic treatment of an individual. This knowledge, when applied to
dosing or drug selection, can avoid adverse reactions or therapentic failure and thus enhance
therapeutic or prophylactic efficiency when treating a subject with a compound or
composition of the invention, such as a modulator identified by one of the exemplary
30  screening assays described herein. These approaches can also be used to identify novel
candidate receptor or other genes suitable for further pharmacological characterization in
vitro and in vivo.
Accordingly, another aspect of the present invention features methods and kits for
identifying a genetic polymorphism predisposing a subject to being responsive to a
i9



Non-limting exanpl es of such systens are tissue culture 28Dttsbendiéssi ng
the receptor, or 17 28 Qctober 2004 WO 01/83472 PC s/ US01/ 13561 extracts
or lysates thereof. Cells that may be used in the present nethod include
any cells wopakdse of nediating signal transduction via edwisonessgi C
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cell line NIH.3T3 T 1 58 whj.ch .responds t,0 tr.ansfece m
receptors bRl %15@(5@% &%ﬁ%e@?n% a %@eﬁ%p?lﬁg%rgﬁg? preghisposing 4 quby eﬁéf’ | . Acad.
Sci . USA 88heftibspdhsife BAchmpowid@rediided iik e presenk inver(iida lcbdprises thalcompdvaiur e

330: 556- 58 87)). O her usefu nmmal i an cel |l s for,.the, present nethod
ool oo bt Skt 5y on GRS pistosghly Teasal uf PEoSP LR FONWE o GeRsEe | o

The conppunglgyérphim te.esent invention also have the ability to reduce
i ntraocul ar 15 pressure and theyefore can rgggd in.the treatnment of such
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increase in intraocular pressure, consequently leading to visual field
defects and even to | oss of eyesight 20 due to the conpul sion and
contraction of the papillae of the optic nerve. The present invention also
pertains to the field of predictive nedicine in which pharmacogenomcs is
used for prognostic (predictive) purposes. Pharmacogenom cs deals wth
clinically signiltipeeferredrembedimentsytheconipgundsef theprasens investism v be wpreseniesl due
to altered gdr i Lt 4 nd abnormal action in affected persons (see
e.g., Eich%sggﬁ’%nﬂm@g@rﬂé@%"& Phar macol . PhysioL, 23:983-985 (1996) and
Linder, din. Chem 43:254-66 (1997)). In general, tw types of

phar macogenetic conditiong can be differentiated: genetic conditions
transmtted as a single flactor altering the way drugs act on the body
(altered drug actioﬁg gen®tic conditions transmtted as single factors
altering the way the bd¢ h drugs (altered drug netabolisn). These
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One phar macogenoni cs approach to identifying genes that pieQioberd004g
response, known as "a genone-w de association", relies primarily on a

hi gh-resol ution map of the human genone consisting of known gene-rel ated
mar kers (evgopr/gsa72bi -al lelic” gene marker nmap that conskEyEsoOi3561

60, 000- 100, 000 pol ynorphic or variable sites on the human genone, 18 28
Cct ober 2004 WO 01/83472 PCT/US01113561 each of ich has two variants).
Such a high-resolution gepetic_map_can be co o a map of the genone
of each of a statisticallly sighi Ti¢8nt nifmbe tients taking part in a
Phase UM drug trial Ree_igag 'ﬂy mar kers associated #ith a particul ar
observed drug response @;: .effect. Alternatively, such a high

resol ution map can be -geperat@yd froma 5 conbination of sone tea mllion
known singl e nucl eoffde dol ynorphisns (SNPs) in the human genone. As used
herein, a "SNP' is a commpn alteration that occurs in a single nucleotide
base in a stretch of DNA. For exanple, a SNP may occur once per every 1,000
bases of DNA. A SNP nay be involved in a disease process alt h t he vast
majority may not be di sease-associated. G ven a genetic nap based on the
occurrence of such SNPs, 10 individuals can be grouped into genetic
categories depending on a particular pattern of SNPs in their individual
genone. In such a manner, treatnment regi mens can be tailored to groups of
genetical ly simlar individuals, taking into account traits that may be
comon anong such genetically simlar individuals. Alternatively, a nethod
termed the "candi date gene approach” can be utilized to 15 identify genes
that predict drug response. According to this nmethod, if a gene that
encodes a drug's target is known (e.g., a protein or a receptor of the
present invention), all common variants of that gene can, be identified in
the population. It can be readily determ ned by standard techniques a
particul ar version of the gene is associated with a particular drug
response. 20 Alternatively, a nethod terned "gene expression profiling" can
be utilized to identify- genes that predict drug response. For exanple, the
gene expression of an aninmal dosed with a drug (e.g., a conpound or
conposition of the present invention) can give an indication whether gene
pat hways related to toxicity have been turned on. Information generated
fromnore than one of the above pharmacogenom cs 25 approaches can be
used to determ ne appropriate dosage and treatnent reginens for
prophylactic or therapeutic treatnent of an individual. This know edge,
when applied to dosing or drug sel ection, can avoid adverse reactions or
therapeutic failure and thus enhance

21



t herapeutic or prophylactic efficiency when treating a sulff ©ctobwi20@4a
conpound or conposition of the invention, such as a nodul ator identified
by one of the exenplary 30 screening assays descri bed herein. These

appr oaches wan/geo be used to identify novel candi dat ercECESPUIS6EE Or Ot her
genes suitable for further pharmacol ogi cal characterization in vitro and
in vivo. Accordingly, another aspect of the present invention features

met hods and kits for identifying a genetic pol ynorphi sm predi sposing a
subj ect to being respondltve to a 19 28 Cctober 2004 WO 01/83472

PCTI U501113561  cqpound degcribed herein. The nethod conprises

adm nistering to a Sukfec 'z-\effective anount /of %bnpound; i dentifying

a responsi ve subject Hg a NamerT érred dh sease /sondition associ ated

wi th a cholinergic g.eCeF ~nNand i dentifying a geméti&pol ynorphismin the
whergein the genetic pol ynor phi sm predi sposes a subj ect

responsi ve subj ect,
to being 5 responsive td%the conpound. Identifying a genetic pol ynorphi sm
in the responsive subject can be perforned by any neans known in the art
i ncluding the nethods discussed above. In addition, a kit to be used for
identifying a genetic pol ynorphi sm predi sposing a subject to i ng
responsive to a conpound provided in the present invention cdqﬁ ses the
compound of the present invention, and preferably reagents and
instructions for performng a genetic 10 polynorphismtest. In one
enbodi nent, a subject cgn be tested for a known pol ynor phi smt hat
predi sposes the suhject to keing responsive to cgppound of the present
i nvention. The prese %" eagol(aprghiggLL di cgfes that the subject is
R preferF88 embodi rent N.Lhe conmpounds of the
present invention gdan DE repfPesented as shown in forftulae (lI1la -e): 20
(M) 20 28 Cctober 2004&MD 01/ 83472 PCTIUSO1 /13561 /Y CH2)p Z\ No; 2

5
(Hile)
where Wy is O, S, or NRs, Wz is CRs or N, and W3 is CRs or N, or
wherein W3 is NRs, S or O,
10 or a pharmaceutically acceptable salt, ester or prodrug thereof.

Compounds of the present invention may be prepared by methods analogous to the
methods disclosed in G.B. Patent No. 1,142,143 and U.S. Patent No. 3,816,433, each of
which are incorporated herein by reference. Ways of modifying those methods to include
other reagents etc. will be apparent to those skilled in the art. Thus, for instance, compounds

15  of formula (I, e.g., IITb where W, is NRs) may be prepared as shown in the following

reaction scheme.
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w3 (MC) 5 21 28 Cctober 2004 WO 01/83472 PCTIUSO /13561 N&ROzZtob&d2004GH, ) N
to (I1l1d) Y (CHz);, Z- \ 5 where W is 0, S, or NRs, W is CR5 or N, and
WB is CR5 or N, or wherein WBis NR5 , S or 0, 10 or a pharnaceutically
accept abl e wabvgssmst er or prodrug thereof. Conpounds ofprahesoprBEsENT

I nvention may be prepared by nethods anal ogous to the nethods disclosed in
G B. Patent No. 1, 142,143 and U. S. Patent No. 3,816,433, each of which are
i ncorporated herein by reference. V\ay%~IC ’_gocq,fylpqg t hose nethods to

i nclude other reagents etc. mill be app ht\to thoge skilled in the art.
Thus, for instance, co un 15 @f fornula (&1 .0., ED where W is NR5)
may be prepared as shown M tthg followng re 1§3cheme. 22 28 Cctober
2004 WO 01/83472 PCT/ U501/ %(:)%561 RioHN X+ R{O" KX} (A RS Y ( cHz) crt2-N

X0

H

R4
Rs
[\

@

R3 Rio
e Y——(CH)——CH;—N
Ryof

(XX)

Rz

The starting compound having formula (X} may be prepared by general methods of
organic synthesis. For general methods of preparing compounds of formula (X), reference is
5 made to Fuller, et al., J. Med. Chem. 14:322-325 (1971); Foye, et al., J. Pharm.Sci. 68:591-
595 (1979); Bossier, et al., Chem. Abstr. 66:46195h and 67:21527a (1967); Aldous, J. Med. '
Chem. 17:1100-1111 (1974); Fuller, et al., J. Pharm. Pharmacol. 25:828-829 (1973); Fuller,
et al., Neuropharmacology 14:739-746 (1975); Conde, et al., J. Med. Chem. 21:978-981
(1978); Lukovits, et al., Int. J. Quantum Chem. 20:429-438 (1981); and Law, Cromatog.
10 407:1-18 (1987), the disclosures of which are incorporated by reference herein in their
entirety. Compounds of formula XT are prepared, for example, as described in Darbre, et al.,
Helv. Chim. Acta, 67:1040-1052 (1984) or Thara, ef al., Heterocycles, 20:421-424 (1983),
also incorporated herein by reference. The radiolabelled derivatives having formula (XX)
may be prepared by, for example, using a tritiated reducing agent to form the reductive
15  amination or by utilizing a 1*C-labelled starting material.
Compounds of formula (XXII) can be used to prepare the compounds of formula (J).
Compounds of formmla (XTI} are prepared, for example, as described in Ishii, ef al., J. Org.
Chem. 61:3088-3092 (1996) or Britton, ef al. Bioorg. Med, Chem. Lett. 9:475-480 (1999),
also incorporated herein by reference. Where the starting compound includes a carbonyl
20  group, the compound having the formula (XXII) may be reduced with, for example, AlH;,
23



P\---/ Ro (XX) The starting conpound having fornula (X8 Geypble20gdepar ed
by general nethods of organic synthesis. For general nethods of preparing
conmpounds of formula (X), reference is 5 made to Fuller, et al., J Md.
Chem 14: 322082434121971); Foye, et at., J. Pharm Sci. 63p&8tsn1A8e1 (1979);

Bossi er, et gi@rane:hdiBMsuifs b othd Giaft@:kP ofb il Preflvinreséats ol dioe Hd 1EaRE, J
ved.  Chem T rTodE T Sigthyy Stafltare cutbdiht g ookl Lo oo 1 1o
25: 828- 829 havipg the formmla €XX).et al ., Neur ophar macol ogy 14: 739- 746 (1975);

Conde, et at., J. Med. Chem 21:978-981 (1978); Lukovits, et al., Int. J
Quant um Chem 20:429-438 (1981); and Law, Crornatog. 10 407:1-18 (1987),
the di scl osures of which are incorporated by reference herein in their
entirety. Conpounds of forrmula XI are prepared, for exanple, as described
in Darbre, et al., Hely*/Thinf Acta, 67:1040-1052 (1984) or |hara, et
al ., Heterocycles, 20:421442 N @25 —Yal s§" i ncor por ated herein by

ref erence. The radiol aB#l | ed derivativ NG formula (XX) may be
prepared by, for exanple, using a tritlg educi ng agent to formthe
reductive 15 amination or by utilizingia JI4C%abelled starting material.
Compounds of fornula ( XXIl) can be uséd t & prepare the conpounds of
formula (1). Conpounds of formula XXII)n?kg prepared, for exanple, as
described in Ishii, et al., J. Og|] Che 1: 3088-3092 (1996) or Britton,
et at. Bioorg. Med. Chern. Lett. 9]475-480 (1999), also incorporated
herein by reference. Wiere the starf{ing conpound includes a carbonyl 20
group, the conpound having the formula (XXI1 ) may be reduced with, for
exanple, AlH3, 23 28 Cctober 2004 WO 01/83472 PCT/US01/ 13561

di borane: nethyl sul fide or other standard carbonyl reducing reagents to
produce the ligand havikrng the farmula (XXX). (XXH) 5 R4 Y (CHZ)~ CHZ--
\' (XXX) The receptor lig 'ng formula ( X.~C) may be prepared by
nucl eophilic displ acenent axs4M t abl e nucl eophuge (E) by the am no

derivative (UM . Exanpl® Rio
R, Y——(CHg)y——CHy—N_ -
Ryo'

(XXX)

The receptor ligands having formula (XXXII) may be prepared by nucleophilic
displacement of a suitable nucleophuge (E) by the amino derivative (XXXT). Examples of
nucleophuges, which may be used for this purpose, include halides such as I, Cl, Br, or

tosylate or mesylate.
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nucl eophuges, which may be used for this purpose, includeZh@tioble208dch as
I, d, Br, or tosylate or nesylate. 24 28 Cctober 2004 WO 01/ 83472

PCT/ US01113551 (XXXI) 5 When Y in formula (XXX) is -C(O-, this conmpound
may be prepar@aagsfzom oxi dati on of a secondary al cohol wdrsoirmssiexanpl e,
pyri di ni um chl orochromate, N-chlorosuccinimde, CO3-H2SO4 , or via the
Swern or Dess-Martin procedures - nickel. Wien Y in fornmula (XXX) is -0-,
this conmpound maybe prepared by arylation of an alcohol with aryl halides
under, for exanple, Cu catalysis. 10 When Y in forrmula ( X)X) is -5-, this
conpound may be prepared by aryl ati ore-efng—ythi & w th aryl halides under,
for exanple, Cu catal ys§ VWhen Y in formula XXRei s - CHOH, this
conpound may be prepar by eduction of t
catal yti ¢ hydrogenatfen or by the use of Na¥ 6r Ry the use of LiAH4 .
15 Sui tabl e pharmaceuti c&%) acceptabl e sal s oR,t he conpounds of this

i nvention include acid addition salts which may, for exanple, be fornmed by
m xing a solution of the conpound [according to the invention with a
solution of a pharmaceutically accgptable acid such as hydrochloric acid,
sul phuric acid, funmaric acid, maleic acid, suecinic acid, acetic acid,
benzoi c acid, oxallc acid, citric acid, tartaric acid, carbonic acid or
phosphoric acid. 20 Furtﬁ noy e, wher e the conpounds of the invention
carry an acidic rmlety,R abl'e ﬂﬁ@r‘=ceuzlcglly acceptabl e salts thereof
may include alkali netal “salts, e.g., gogFuwror potassiumsalts; alkaline
earth netal salts, e.g., cal ci um or magnesi thy salts; and salts formed 25 28
QOct ober 2004 WD 01/ 83472 PCT/ U501 /135@1 i tF suitable organi c |i gands,
e.g., quaternary armmoni um salts. Exanples &f pharmaceutically acceptable
salts include the acetate, benzenesulfongatg, benzoate, bicarbonate,
bisulfate, bitartrate, borate, brom de, calcium carbonate, chloride,

clavul anate, citrate,  di hydrochl oride, fumarate, gluconate, glutamate,
hydr obr om de, hydrochl oride, 5 hydroxynaphthoate, i odide, isothionate,

Ittltb ;
ngfhilgéon?geo, net%%Pnltré?QEE§§$h§??dﬂpate |tra¥eg5§? ﬁmﬁolﬁﬁﬁﬁne

anmoni um s af 2 sepedanealcehehvih.alor planpishpnrislindi Iqblgmﬁhnoenatesbﬂthpwsmmnsdeear ate,
sulfate, s %&-@E@@i or via the Swern or Dess-Martin procedures — nickel.

When Y in formula (XXX) is —O-, this compound may be prepared by arylation of an

alcoho! with arylhalides under, for example, Cu catalysis.

10 When Y in formula (XXX} is —S-, this compound may be prepared by arylation of a
thiol with arylhalides under, for example, Cu catalysis.

When Y in formula (XXX) is -CHO¥I-, this compound may be prepared by reduction
of the corresponding ketone by catalytic hydrogenation or by the use of NaBH4 or by the use
of LiATH,.

15 Suitable pharmaceutically acceptable salts of the compounds of this invention include
acid addition salts which may, for example, be formed by mixing a solution of the compound
according to the invention with a solution: of a pharmaceutically acceptable acid such as
hydrochloric acid, sulphuric acid, fumaric acid, maleic acid, succinic acid, acetic acid,
benzoic acid, oxalic acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.

20  Furthermore, where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salis thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts; and salts formed
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tannate, tartrate, tosylate, triethiodide and val erate sa&Octbhe 200ésent

I nvention includes within its scope prodrugs of the conpounds of this 10
i nvention. In general, such prodrugs are derivatives of the conpounds of
this inventwomssmhi ch are readily convertible in vivo irtmusenesssequi red
conpound.  GoaY §ib10 BRkniP HPARIS W L JuatbRbryl ABnciie &its OBx Afesiirepar ati on of
sui tabl e prodrug derivatives ‘are described, for exanple, in Design of
Prodrugs, (ihawengeically acdeptabiasaiis Beludq thg gyctateybengsasspifenateoberngopiae conpounds
i ncl ude actﬂ-m&g@%- rg%;ﬁ@ HURRN bioRHideO i Odartfhatt QIRAHE ChavRfandi8) S

i nvention i r_%to the’ f’?ﬁ%f_éb Ggical mfieu. Were the c%_’ ounds according to
t he i nvent i dimatt slitydechlords furessete,eiicoadte, ghymeste, hydrelro hydggeloride, g

r acenat e or, B 035 e oS Aol 1At Bl bbb SAR 5 and

m xtures thereof are 1ncl I'n the scope of the present 1nvention.
Fur t her nor epesshteemethytbmanide, methydniiritpandtgdmifaeontrgeboethyigluskminge pr esent

I nvention ' r : 3 L1 e :

el uded i riash s end LA AU AR AT e MALLAE Sl OREE 1o

t he pr esenttanmtee tartrate) tosplatef wicthicsldlenad #glemictshit.wat er (i.e., hydrates) or
common organic.solvents. Such sol vates .ar I 1.0 | ope of
this invention. g}:eéettf?ge%pgé%cs%éag%ftgﬁllfslﬁgoP%Pgbgﬁurggtg#%%gg?ﬁ%%ﬁyog‘g%%ounds
accordi My tiavdoktien. Isendrilpsuch giodengs beeletivativesdifiircasmpbursis of thsiisemtiors, such

i somers may separat ed by. conventiopal 25 technigues such as preparative
chiral chr SHBELGE SR Sovet B YIRS Ryt Femrah o e ded iR BR o
i ndibvi dual lﬁﬂ&@&éléﬁﬁﬁﬁsﬂmypabm;moemfam? pﬁidﬁ-dgefeﬁbaﬁvssb aeeasﬁilacek;gowﬁwqﬁﬂnesi s
or by resol ution. The copgpoynds or e resolved into their
conponent D@f@rﬂff 6‘??@1‘ ’%H%ﬁa%gﬁfeﬁéﬁﬂﬁﬁ%&@&&%ﬁ St AREHGFP Mt i on of
di ast er eonmegtigddRtSspeMesmbluced B diBAkaMctnidf caipsuplid Sfthik nvefidn\igodlsd d, such
as (-)-di-p-toluoyl-d-tartaric acid and/or 30 (+)-di-p-toluoyl-l-tartaric
aci d fold ovidelogpalipiliedj onal crystallization and regeneration of the free

base. The conpougglse tHRY%oBpSRIPSchHRRRY Y AR iBenfi 18RS hiQBksPine cqjxﬁ%taﬁé@ﬂﬁ?r ic
esters or amdes, followed by chromatographic s;{)aratlon and renpval of

the chiral mesxenistayyracongie prassRgntigmersh & sppwd beneled thafallsnghisemers and of t he

conpounds ofythes REEHSR inclhiER tleQBopel olf tHEPYREN: AR AT RerBO LR sdigsdeRbl e to
protect sensitive or reactive groups on any 26 28 Cctober 2004 WO 01/83472

PCT/ US011138pstallingf formreforenmenoundsof dasmeeseridavention mayerjst pepdneaheadsy neans
of convgnti ! : OFEdIRSHS & k. Protective
G oups ﬁ C@g%ﬁe@t%ﬁds%d%g&gpg%%uﬁrl%?ﬁeoﬁqri#%r esglféo%gec%%ﬂ% and G'eene &
Wit s, Pr ot ewnippendsiodthsprésent @rvgatiinonsiforoh sadvates(wiltwaten§. ¢ ciydgategpprcommesy ) The

protecting groupsR%P SulttBRMRY aftlalsd ik RREE B R0 copd BRER WERhtion.

‘Where the processes for the preparation of the compounds according to the invention

LR

give rise to mixtures of sterecisomers, such isomers may be separated by conventional

25  techniques such as preparative chiral chromatography. The compounds may be prepared in
racemic form, or individual enantiomers may be prepared either by stereoselective synthesis
or by resolution. The compounds may, for example, be resolved into their component
.enantiomers by standard techniques, such as the formation of diastereomeric pairs by salt
formation with an optically active acid, such as (~)-di-p-toluoyl-d-tartaric acid and/or

30  (+)-di-p-toluoyl-l-tartaric acid followed by fractional crystallization and regeneration of the
free base. The compounds may also be resolved by formation of diastereomeric esters or
amides, followed by chromatographic separation and removal of the chiral auxiliary.

During any of the processes for preparation of the compounds of the present

invention, it may be necessary and/or desirable to protect sensitive or reactive groups on any
26



5 stage using nmethods known fromthe art. Conpounds of th&3 Prieber2004
I nvention maybe adm nistered in any of the foregoing conpositions and
according to dosage regi nens established in the art whenever specific
phar macol ogv@&lsxtdi fi cation of the activity of nuscari neCr/uvseeptors i s

requi red. THehdXhEBAIMs cbRMERHT Phis ﬁ{asfvge wm&&sﬁmeaﬁw@&%ﬁﬂoﬁalpr&m sitions
conprising one or 10 nore conpounds of the 1 nvention together wwith a

phar maceut i @ensysugk axcthessidescriied inderesive Gespr i @rapanic Ghewisay fMpymia rdn

CONpOSi ti ONEeRePlelk, W‘B;) @ EAGSBe Wﬂﬁ BBl iR b an@:l%rlnﬁzesw gamsul es

(i ncl udi ng sust ai ned-release or del ayed- release for mu at| ns powder s,
granul es,  WHex&Sonst1PRbt Theagoteelipe gppypemaly eavgnoyeshl a Dm‘@mﬂltéubﬁ]gali@ht er al
sol uti ong Osrtarg\?g?ﬂg%{h‘aﬁsgkno@v‘anrﬁ%ﬁﬂh e |iquid sprays, drops, ampoules,

aut o-injecto evices or suppositories; for oral, parenteral 15 (e.g.,

i ntravenous, i ntqommmthe@res%mn@new@% adininistereinany ofthbfaregpingl or
rectal ad |

i nsuffl ati (r)gr? Hi 3% g@ﬁs 33@%%;8 org}c}ﬂl;ildgs’t1 dﬁkﬁﬁégﬁﬁ%gf)ﬂr%& {lﬁgtgiét%}r?gﬁ%ggp g%lgc

accor dance phamhracabg'spltmmﬂifmécn bﬂbsacg'uﬁ)homusbmegbpgm ES‘GH]IHIBG’I Remi ngt on's
Phar maceuti cal Len a Publ i shi

1990). Alternat ﬁ\ile ege’?ﬁ'gé"%mpag)sgp fosgdr%pﬁn%& eﬁlcll%#]cozlﬂ Plal‘)lrl]sec(?mrpg ggne or m
sui t abl ¥ f onor2@oepomdnaiiké mvmuonnrgeﬂlmtﬁﬂphaadmmaﬂy atcepmble ﬂmreneoctanpl e, an

oot ed Lo Sribist BB drcnbR RO in 3HF odte LG SRR AR Al o e

present i nvamﬂssmmahamg cestdigsdptiadse sr w@w&m@e fominblaiidrs), '@GW&@@ lgranules,
f or mul atloni or. adm ni stratjon, to, | n or nucosa. For

| nst ance inPatEs By Rk B S b P SO P SO ASREPT (e

active dr ugiquabspESERRORNmsualks RRAtoCajEbloN@sHicst dritufsbsRdrits; foN A, bardhteral
phar maceut I cal ly acceptable inert carrier such as efhanol, gl ycerol, water

and t held | K&2-» (Ta¥eRPEs. Intmuisowias OF subguigpeops).dakangsal, sualinepalior gecfali nder s,

| ubri cant s, aqeiisiktiiie ] o EbrEmBERATSn byf thBMAHoh B9 irder@I ¢h, ﬁf&u&%%ﬁﬁ\ﬂa@tﬂﬁm s can
al so be incorporated into the m xture. Suitable binders include, w thout

i nitati on,ePRoBHate gamaar prd in 2pcordaneq Witharasniedsirasticassugh titbess discloputin

| act ose, nagdMiRdionD PrabOBELITRNIE (G0 R, maz@abnsﬁﬁgtdoa%&aﬂm or sodium
al gi nate, carboxynet hyl cel | ul ose, poI yet hyl eneean ycol , waxes and the 1ike.
Lubri cant s 1884 Alipratizely, th@m@&ﬂmmayhm sgtainegirelprse form seitable foon,  sodi um
ol eat e, 59 S%&We&&f@f GcEm @d%ﬁ;h&@&ééoﬁ%@éﬁm ROSH MEBIRRO 2R fhe SRR UM
acetate, sodiumchloride and the Iike. D|S|nFe rators i ncl ug w t hout

| i mitati on,cosipayed, suchss ﬂvlde@@mtwaéts@ay begmapte@)mr@‘ndq @depommmnéqrm and the
like. 27 28, (0} 0BG, ﬁ@@@ﬂ‘@h@ H%&%%J@I’dﬁ@&dt%ﬁﬁ% gﬂé%n PRl tﬁﬂgﬁm id

COI’T’pOSI tions such e active 1 ngredient
formulatlons for administration to, e.g., eye, skin or mucosa.

Yor instance, for oral administration in the form of a tablet or capsule, the active drug

25  component can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier
such as ethanol, glycerol, water and the like. Moreover, when desired or necessary, suitable
binders, lubricants, disintegrating agents, flavoring agents and coloring agents can also be
incorporated into the mixture. Suitable binders include, without limitation, starch, gelatin,
natural sugars such as glucose or beta-lactose, natural and synthetic gums such as acacia,

30  tragacanth or sodium alginate, carboxymethylceliulose, polyethylene glycol, waxes and the
like. TLubricants used in these dosage forms include, without limitation, sodium oleate,
sodium stearate, magunesivm stearate, sodium benzoate, sodiurm acetate, sodium chloride and
the like. Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum and the like.
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sui t abl e pharmaceutical excipient, e.g_, such as the ones Oeshsriddéd above,
and ot her pharmaceutical diluents, e.g., water, to forma solid
preformul ati on conposition containing a honogeneous ni xture of a conpound
of the preseavigmizenti on, or a pharnaceutically 5 accepteEtiesoyssél t her eof .
By the term "horreggReaiss solidcofpaditiorsRadh d bl the\hetivenGirediént Rimixed withaper sed
evenly throughqut the conposjtion so that the co ogition gaﬁﬁbe readily
subdi vi ded § ?%e%@&avqepﬁ‘g??’fé@!%éguﬁ? g feoges gitihed g, and oty ets, pills
and capsul ﬁai}arﬂa{é&lﬁcamauémg le@f, Qfaby| ta i O SREPRfrhiiafion Eynpbkifiéh ftSnibela vi ded
into unit dosage forns of the type described ahove caontaining, from about
0.01 to abdipmosencaps Bixture af acompownd of fiegupsenfinyspien, gr 4 phagpareptitally nyent i on.

The tablget S;cuptddid daft tiRfect By ﬁ:@@‘e‘iﬁnﬁoﬁ%’éﬂ&ﬁ{b’? isHearfalat BR 6% iBE-GEntas her wi se
conpounded to provide a dosage form affordi ng the advantage of_prol onged

action. Fordisnessatpyealy tuqughonbibe porpposisip fo hahiheeamnosiben aay Peitadibor e _
cont ai ni ng &.B&iviAed infSednATPRRREVARE dBshee Rith§ Such3Y BbleASpifls £RAapdUsS Fhé oundi ng

the core. The outer coati'ng nay be an enteric |layer, ~which serves to

resi st di siselidgreformslstipmeanimesisenmey: them heisubdivided &ite prit daseaerforsad thedypsas s
intact 15 i : t An.r : | of
J&&Bbtgﬁgbsagg%gggﬂgggﬁm BoD.FA%b ?%%@sa agrofthggﬁgﬁ ik ¥YBd: §F dhe

mat eri al s can enteric layers oOr gs, such materials
i ncl udi Hy apresentieventibn. pBieytahdets or raldy afdhepresent compesiidon ody healogtad ot herwisgs wit h
convent i onaé

cootare. Treeentil T o Rle Y adladih i E R0y BRI o RRRER Y £3°

i ncor por at eskafnple, 16 tabtbirbpi¥ tavadoinpriseandhiey core chntaining detaciove dompbudieand@neous

solutions, suitably flavored svrtu aqueous or...oj spensi and
P avor od eriiegiedg ARl iip R R cond HHEG R PRt baf b BT AR IR "0, |
coconut oi | whith ge®Rtd resis disigtspratiinlin #6 sehiaxh 48l peaditssthevinharcophapagdsadti cal

carrier Sui t abl e di sper si or, . suspendi ng. nts for aqueo suspensi ons
i ncl udefssyri‘PW ¥ u°§FFH’m ﬁr:lg g? g%ayég F&reiegﬁ?hgh%ag?gg’gﬁ}% ¢ a‘%?legforéﬁm | nat e,
dert ran, | S Odit&ﬁ}l@gfit@&ydaﬁ%ﬂyﬁdg@dtﬁmmlmﬁﬁg zgﬁitﬁietﬁpohmjeﬁmla@iﬁk bmd mjs;al 1reagr

pol yvi nyl - pyrrol i done. er di spersing agents i C e.e oyed,
Poet ute g1 VolwohmeRRaAS I ropsenieRsl el shofiferp Lol B Sltam T e
suspensi onsaee@fd sol uti ons are desired. Isotonic preparations, which

generally contain suitable, preservatives, are enpl oyed when i ntravenous
admi ni stration |@e§‘€§-‘firi}‘é‘ﬁm “*I'WB‘cﬁ ﬁpqtpgtﬁgosﬂtpgﬁmgyg%mﬁgp?raﬁemrat ed as an

opht hal 26 ¢ spkikikiR1dn Ofall§ U BEMFGsh ihatdPlghests sdlutfons, sAiDIENSREed ships, 30
ocul ar adm ni stration Conpounds _of the .present i nvention may be L
admi ni st er eMUERs ST el sispensiens. pyd fryered egplsiqng with sdible oifs sych ag sdtogered Y e

adm ni st er eglsdril &, ¥bBREE HQS BSanh¥l, af WEIER Bikird Sl sichiliBRarfi@éduMeal cixkikisher mor e,

conmpounds of the present invention maybe adm nistered in intranasal form
via topi cafuitghle dispersige eppsrenfing pganissiar aqvenis spspensinns achude pahsierdhl rout es,

using e. 9., A5 RndRiudts tragacanth, acacia, alginate, dextran, sodium carboxymethyleellulose,
25  gelatin, methylcellulose or polyvinyl-pyrrolidone. Other dispersing agents, which may be

employed, include glycerin and the like, For parenteral administration, sterile suspensions
and solutions are desired. Isotonic preparations, which generally contain suitable
preservatives, are employed when iniravenous administration is desired. The compositions
can also be formulated as an ophthalmic solution or suspension formation, i.e., eye drops, for
30  ocular administration

Compounds of the present invention may be administered in a single daily dose, or
the total daily dosage may be administered in divided doses two, three or four times daily.
Furthermore, compounds of the present invention may be administered in intranasal form via

topical use of suitable infranasal vehicles or via fransdermal routes, using e.g., forms of
28



28 Cctober 2004 WD 01183472 PCT/USO /13561  transder nal 2&Rctobg00khes t hat
are well known to persons skilled in the art. To be adm nistered in the
formof a transdermal delivery system the dosage admi nistration wiH be
cont i nuous woat/sser2 t han i ntermttent throughout the dosagm/usoegEseeen. The

dosage reg't@%%égﬁ;%t | JAebhbd6at GRITRAUAESm & pdeddfis Qﬁl‘i‘eﬁ‘%ﬂ%he'a&VQ‘Bﬁob%}ninﬁte?&i ected

in 5 accor a varl etei/1 of factors I ncl ud mg e, specjes, age,
wei ght, sexingeforreof cinsdemaliielivesy sxsten, fhe dosagt adpainis H@ﬂ"élﬂ\béﬁ?lth}m@‘fs t he

condition tg O@?euﬁﬁentttﬂﬁu H{ﬁeggsa%@ig%lﬂgtstratlon the renal and

hepati c funct I on atient; I cul ar conmpound enpl oyed. A
physi ci an or vet%ﬂnmemﬂMnﬂ@WM@éﬁoﬂwﬂeﬁ igeandomisseleetprliin

B rest the Kvaafise 8k BT Rbo Rl hD Y B8 e, LD e

The daily d@mdlgenoﬂhbpahept'mwentyrﬁyhmndaam’ednem@tpd,ahwue 0|f ange from 0.01

composi t 1 orerpRtaeh; TR RE herdBY rabRln oo B4 Bltaidl ocbBund |
0. 01, 0.O05, exﬁpldyedOA&)hyéhcﬁn oRvelerindridd, of dfllidyy skill G r@4dily determifdand presgribeof t he

active ingr for the t omat i nment of t dos e t he

pat i ent 15 b ety it or R iR rmbeEo Rk R e S i BRR A 0. 001
ng to atmutdlExﬁsdorl’(ﬁ@oﬁfer,tvh@ch1ﬁ’ﬁémgf@cateﬂgredl en% preferably fromabout 1 ng
to about 10 ng of e ingredient. An ctive gnount .of S
or di nat | 1y supphiteday deriS Hre- s piage i cxirA Y o gt om O Glge R0, o
gbgga 2t5 E%éb& a‘éf.llth@nfﬂé&tl)ﬁ%ﬂﬁlﬁtf*‘oﬁﬁit‘al ﬂﬁﬁmsﬁtﬁfn&h@éﬂmposmbﬁ] fﬁﬂ@%rdb&iy f ro;n gbgga

0 of body. wei ght, per S a
T kg to | PRARLRGKS Do BbEReranieing 00 dlgs Mo Schiponad ity Shets o
adm ni st er esh o Ingrof 860 Sngrofierd férest @&@tﬁauaaquguge,ﬂ of the o @Biage RAfe H@iént

Conpounds accor to the present invention m

appr opr 4t eto bgdrs sAdFéFﬂﬁ?@dYWHVéﬁﬁt@%ﬁQ%élfquﬁ&%f)hm&F‘U@O“?%9185P§tihﬁ opti nal

phar macol o0gji &gl mgfehreﬁa %I@oly H‘B&ﬁ%ﬁéﬂt@'ﬂ%ﬂto %ﬁ&ﬁ @é Big of hétive Mgrddedsk.ahn t he
muscarinicral or e tor” subt ype, mni m_zi ng any potenti al

toxic or ot %OWBS@Q]W edrugisrosdipaily th@kﬂttlldﬁﬁge lexq) of Eamepaut 0300y or
| h
sequenti a ﬁ@/i?% %ggﬁﬁg ;%g/kgt)fﬂ%lg%{?lg'ﬁgﬁé?ﬁ% tﬂl@ﬁerabfi?ﬁih@l‘& ot Dol 56t 0.061 t he

conpound may, ésirable. The ar macol ogi cal properties

and the sel@dpumg/kg/ofdmdyn@zgétpﬁpéma@ @pecsawérom@emq(mmﬁflﬁsmslg@ gp

(ro}JfS](‘:g;Ien 3% dgssa%]?htsﬁ%gds usfdﬁg?(m%oryé’gg&mﬁéﬁg’g#ﬁ%?&cep%?ﬂsubt3

~, pr ef er abloyt tohestpeeddyuman recept ors as available, e.g., conventional

second nmessenger ctional

assay systemis (f‘%;ep olfa}éégsg%{;& dﬁgﬁ e%ﬁp%{ﬁ%hg#m@?% ?g%etﬁg%ﬁggés?gﬁp 1g}i&gcl osed
dosages defined by routine testing in order to obtain optimal pharmacological eﬁect ona

muscarinic receptor, in particular the muscarinic m1 or m4 receptor subtype, while

25  minimizing any potential toxic or otherwise unwanted effects. In addition, co-administration
or sequential administration of other agents that improve the effect of the compound may, in
some cases, be desirable.

The pharmacological properties and the selectivity of the compounds of this invention

for speciﬁc muscarinic receptor subtypes may be demonstrated by a number of different

30  assay methods using, for example, recombinant receptor subtypes, preferably of the human
receptors as available, e.g., conventional second messenger or binding assays. A particularly
convenient functional assay system is the receptor selection and amplification assay disclosed
in U.S, Patent No. 5,707,798, which describes a method of screening for bioactive
coxﬁpounds by utilizing the ability of cells transfected with receptor DNA, e.g., coding for the
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in U S Patent No. 5,707,798, which describes a nethod of2&Q¢teberi2dg4f or

bi oactive conmpounds by utilizing the ability of cells transfected with
receptor DNA, e.g., coding for the 29 28 Cctober 2004 WO 01/83472

PCT/ UsSO / 1356111/83diszer ent nuscarinic subtypes, to arrpl irfqmlilsnutslssi presence

of a li ganddlﬁfer reased
| evel s of a mare B/Peés Jénpb@ htbélégﬁlée | nvent | o | scl osed
in further mlﬁchﬁomSﬁbtectfﬁdﬂSImwan@l lmpmkw@mm@dmm tnlls any vvay

i ntended to. lim e%nﬁgn B S&LSGH%M {ah%!l]ﬂlg : he %@ %g% t hods

of preparation The conpoun I'n accor dance W|t |nvent|on may
be synt hesi MdyyntenMiMHmtdwcmpeméﬂlebm{eomnasrclabﬂyedrmdl fication of these
met hods. . Ways of nodifying the 10 nethodol ogy include, for exanple,
tenperature, solvent, reagents etc, will be apparent to those skilled in
the art. CGeneral LC-MS procedure: AllEspeplkesa were obtained using an

EP1100 LT insirunent. A setup wth a binary punp, autosanpler, colum
oven, di odg/ﬁ% é@ egerfa&o and el ectrospray ionization interface was

used. A r)ever Sﬁdﬂﬁhaaﬁ@omﬂb ﬂfﬁ&ctfjr&nl:BwltHﬂ:&pr&Bﬁfmﬂ&Entﬁﬁrmd}ﬂie&mhésﬁcﬁdByS cm X
4.6 MmID w a artri ste S us wa,
mai nt ai ned Qfﬁladst@%&’%?"é’ BHY %é‘sﬁ/ ‘1%%‘?18 tﬁ‘l’ﬂis ‘g{nyb”rﬁ"ﬁ?l | e/ 8 mV

aqueousig anﬂiembm%?,qﬁélaaeefor Sxabpld]tdiiflefangE, a6ivel  redbety eapwmm apSeeéht tst arti ng
at 70% acetonitri over 12 mnutes to 95 % acetonitrile over 1 mnute

back to 70vthactdlsdintheat where it stayed for 2 mnutes. The flow rate was

0.6 ml/m . Thec&ferm@%s ﬁﬁemutr@%n %e&&@wé@&ﬁhﬁé@mﬁfgmmo EEnmhow wer e
obt ai ned using this procedure, 2- n- But yl pi peri dine-1

y7,) - propyl W&%tmsﬁw@he@)mryws@nﬁwmwr colgtp oy efle AiOfs pEayidatestst. (2). A
500 niL 3- neg&aeé#echbgﬁéy lhm%éu%ﬁ lﬁ%rme @va%ﬁdeﬂrﬁ;re\)@%%d SHAE 656 13 Lun@ g,

hydride (1.61 g, he resul ti ng suspensi on was
heated 1%o mlmﬁe scﬁ qwné@@@nﬂahwhagwi@mﬂgﬁ sygiamaraspged dgerolumpsed. The

ddi t
of “BeaT uryy HERERA BB 05 P ot WA, Al il M@%"%S in
DVBG (70 rml)ImOﬂih@ acetdtemAxiSumiguiggeadiont programwgp usel, ﬂ’ﬁﬂlhn%” togestoniHper at ur e.
1- Benzyl - gerem LAARE 1 95 3/4dac9toﬂﬂnlg Gver matemtéb@%ye@ﬁgegw%%& (sgagad iy

and the m xturée was Sti erature over n _
was added fom2mutﬁsea'ﬁielﬂowrﬁhemaaﬂé nﬁlbhmo%dtrwgﬂummd !Ibthe spietific lexqyaplere (4 X

100 niL and et hyl acetate,
) below W%re obta%ned using %hls procedure,

2-(3-(4-n-Butylpiperidine-1-yI)-propyl)-benzothiazole (5). 1-Benzyl-4-n-
butylidenepiperidine (2). A 500 ml. 3-necked flask fitted with a stirrer was charged with
sodium hydride (1.61 g, 67 mmol) and DMSO (40 mL). The resulting suspension was heated
10 90°C for 30 minutes, until the evolution of hydrogen ceased. The suspension was cooled
25  on an ice-bath for 20 minutes followed by addition of a shurry of butyltriphenylphosphonium
bromide (26.6 g, 67 mmol) in DMSO (70 mL). The red mixture was stirred for 15 min at
room temperature. 1-Benzyl-4-piperidone 1 (14.0 g, 74 mmol) was slowly added over 30
min, and the mixture was stirred at room temperature over night. H,0 (200 mL) was added
to the reaction roixture followed by extraction with heptane (4 x 100 mL) and ethyl acetate (2
30 x100mL). The combined organic phases were dried and evaporated to dryness, producing
38.1 g of a yellow oil. The oil was distilled to give 14.9 g (88 %) of 2, bp 101-105°C (0.1
mm Hg). H NMR (CDCl) & 0.90-0.95 (t, 3H), 1.25-1.41 (m, 2H), 1.90-2.20 (m, 2H),
2.18-2.30 (m, 4H), 2.40-2.45 (m, 4H), 2.50 (s, 2H), 5.17 (t, 1H), 7.20-7.42 (m, SH).
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30 x 100 nL). The conbi ned organi c phases were dried and2%Ueiober08d t o

dryness, producing 38.1 g of a yellowoil. The oil was distilled to give
14.9 g (88 %9 of 2, bp 101-105C (0.1 man) 1H NVR (CDCl 3) 8 0.90-0.95
(t, 3H), 1vbyeilssdr (in, 2H), 1.90-2.20 (m 2H) 2. 18- 2.y@n(sm/134d1)

2.40-2. 45 4 lf_léﬂw 28
Cct ober 20(()2] V\DIaD'Only3 ﬁ@géﬁﬂ%ﬂ%%§§g’lﬂﬁyﬂhmﬁﬁ% gfrz'feéélraié |dﬁ%§ %?
500 ni flask(lﬂl?-tg, &8immol}and Is%lgali@numcladmddlé £} In athrapold 70 ALY, felleweg by5 8

I d 1 d I d
o i PR AR DR bl o8, e PR Py )
f:ca; k5vvas daydmgamw* alded vmydeangmrﬂashs Axdtdbaf 24 dmt fﬂagdtoger?msfche;iA t ot alj
o] rogen was nsu e.reaction m.x tere
and evapor a ?ﬁ P@‘@fﬁ'ﬁ e‘?\ﬁg%a?p §%?‘€%‘8 “{aﬁsl #@“\Qﬁsao (20
m_,nbz I\/{]I thLpammaE)H mmﬂaatmpfollwmmchhydﬁoaméﬂm dcsiate (1R0Q00L). Tlired
conbi ned or C ases. were washe | I.n 30 nL vaporated to
Gryness t o Bt BiEas phtpenert e 3t iae oo B St A SYRRF Bt e 1o
col um chr ogfed@emrgufcrddelsuemécmh@;ﬁﬁmewasﬁbj@ﬁedto(c&umchi@amy@hpure 3 (2.7

2’ 3332@3' H,_():Nll\éeR@(g@ngét %%(4 1§)tggv€@@e32(g,)9 g,33%) ’ﬁ%ﬁfﬂl(cg%aosg?t, ﬂ)d 2H,
4- (4-n-Rut vy, @il%r(hQQH)316‘5'(&[@91}3@38(5%@1)@5’%&21{? @mgla%mj A 50 mL flask

was charged with m xt ure ﬁ r omo butyrlc acid

met hyl ester (94e(4d-Butylpipgrigin-1 uﬁmcﬁ@m#ﬂéﬁ Bt & S0aelslesk Ve npl ) i n
acetoni tri '&mgagmmkhmmf@ (A7 £5 YRS, zﬁEﬂo&B%ﬂtyﬁE aé1@ﬂi%%h5;?é§&?(9a§ grgg for 72

hours foll owe y evaporation to dryness. The crude 15 product was

subj ect ed twmebepdpriassiuprerhogaia (hé 562 mreel) n w@m@@(mmm@@vﬁw w2

gwfjuieGgptggﬁeéﬁér%o t% e?a?ﬂ&forg%hl}u}f?fé ﬁ}eva o&h&qoﬁh??sré% 3112@%31( ?9 (m

oH). 3. @9 (Rtodl@t—was BbiTted &, coBmyn chEuprRIoLID PM@@@ GFECHEFLORO6A sa prodnesn

gf t10( 21 12 F%ﬁgt%ﬁ ?49231? seaﬂ%ﬂdé%)l @?‘%ﬁ’uﬁ’pe‘%ﬁ \f/}\hg%)ﬁﬁ’?fﬁ’taig%g dl %ﬁ)st(ilS?Zer o
charged wi t(k;vﬂH);L]Z&S (R H)02.30 (4 PR A3 (it 2B, 2PP(dopH). 46 (heHrdi ami nes (I st ed
under each COW%‘&Q%!%%oéﬁu | the FEShrafil o7 [@%@-Q%dstﬁp aﬂﬁ‘?‘ﬂ#lzﬁig%gﬁamt or

heated to 150C for erea on m X
and neutralhaadamdncswﬁuhﬁw,da;ﬂohaﬂé) and filtered. Further treatnent of

e A2 o o PG P B R S AT |,
and recrys tminbl)zmd aﬁp&ﬁpﬁa&tﬂeﬂzdaamﬁese(lmédanﬂer édel{ Snfpbuund) Bmsg/mp:ohand di ne-1 yl)
propy ) bent e el (Sl S8 by e R RS i a0 =
poured into ice water and neutralized with sodivm bicarbonate and filiered. Further treatment
of the filtrate with 2 M NaOH produced additional crystals, which were fitiered and
25  combined with the earlier crop followed by washing, dried, and recrystallized from ether.
Example 1. 2-(3-(4-n-Butylpiperidine-1-yl)-propyl)benzothiazole (3) (34JJ13). 2-
Amino-benzenethiol was used as starting material and the general procedure was followed to
produce pure 5 (70 mg, 43%). 'H NMR (CDCls) 8 0.88 (t, 3H), 1.08-1.20 (m, 2H), 1.50 (m,
2H), 1.55-1.70 (m, 7H), 1.72 (gv, 2H), 1.73-1.75 (m, 2H), 2.35-2,39 (m, 2H), 2.41 (t, 2H),
30 2.61 (i, 2H), 7.39(dt, 2H), 7.89(dd, 2H).
Example 2. 2-(3-(4-n-Butylpiperidine-1-yi)-propyl)-benzooxazole (6) (34JJ17). 2-
Amino-phenol was used as starting material and the general procedure was followed to
pr.oduce pure 6 (137 mg, 83%). 'H NMR (CDCls) & 0.88 (t, 3H), 1.18-1.32 (m, 10H), 1.65
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produce pure 5 (70 ng, 43%. 'H NVR (CDC13) 6 0.88 (t, 3HZE QctdBerl2008 (m
2H),1.50 (m 2H), 1.55-1.70 (m 7H), 1.72 (qv, 2H), 1.73-1.75 (m 211),
2.35-2,39 (m 2H), 2.41 (t, 2H), 30 2.61 (t, 2H), 7.39(dt, 2H), 7.89(dd,
2H) . Exarrplwoﬂlissz:z(B (4-n-Butyl pi peridine--1 yl) propyl)rtrwseomssizol e (6)
(34J.117) . @;2Hyil6 (phi)) l124@s 2Hy edi9ds 2H), o0 (np BE), 7318-783d, BH),getser al

rocedure oI uce pure 137 , 839 "H NVR (CDC13) 6
8. 88 (t, 3ﬁ$ ’.lﬁﬁgﬁgg%ﬁﬁ%ll),pl. 65 3(1 28 gt ober/() 2004 WO 0(1/ 8347)2
EC;' /2 ugo 301?561 (Ekampkd 3. 4}5Wz{&wzzi-@-n-baw&ﬁp&ig&ue-ﬂjﬂ)-pmgmeH(t 642%1258 (

) m
1H) . Exarrpl%e%"'mp"ﬁ"leéf(@cﬁé-% %'?ﬂ{t&mﬂ z'g‘&PHOBWE‘?WSHgdlaSWrOpyI) 1H
benzoi mﬁaZJ@b@nﬂE}nd(h%én&an)rocad]ﬁewfowa—t&pmau@a;ﬁfe b a7 sove). e swed as
starting 5 rraterlal and t he raI cedure owed to rodu e pure
S ohs 1o B SR S A Bt ¢ ) 3% (o2t 405 (hF P
2H) 1.98 ( %iid,z 30191(6%2}1);6)95-72036(311(1115 7162ﬂ1 (m?lﬁi (d, 2H), 3 14 (dt,

6957 (|n H)P 6- Fl uoro-5 nitro
2 (3 (4-n- but yIExame Fq |61€bqorcy5-7"fm- (4n- W&fﬂ@ﬁé@ﬁﬁrﬂdmﬂ@ {#) (343J13).

4- Fl uor o- 5- plb b iBisdar dle (8 (IIIHP AIAERE SWRF- Pﬁ%ﬂanﬂ&ob%ﬁz%ﬁéwwmeé%%ﬁg ial and
the general procedure was foll owed to produce pure 8 ng%3 1/_% H NVR

(CDC13) 16 Omaigrigland @sﬂ)genqﬂw@mwwﬂmd to prO@gce(mlre ® , 2.22
(o 2, Actiabigosiln e ot 1 6ol 818 i b Gl 56, 0
yl) propyl )Zfil-mﬁé(tzbﬁl):rﬁaaibﬂﬁ) 3@91¢(2me IH) 8.29 (d, 1H).
Genor al 15 prodediP SOBRMEENR LSRR AL - Dl e BinadOR
(CDC13) & 0 &3(]3’83) 344)qrt Rut3bl,2-dikghiabenzbBé-vas ubed®ds statintdHihaterial &6l the genefiH) |
298 (115 2 ool oo dofotile Al e a9 8oy ool B4 ot
but yl pi peri Hb&v:42 (m I8 _b&y(_d)Z-HDJ—L St zZ2)ne. daztpﬂé) 2.39§t, Z1233.0D8) 2H) 3.07
the gener al taraceatiee T TSR AREE I e Bunce pure 10 (7 My, 3% iH MR
(CDC13) 8 0.94 (Examptd)6. 3CBDrd-6AietHpbp-(D-44p-bulylBgerigthe-Ryl)-propylBBHc qv, 211),
200 (61 21h) ekt o2y S Ryt st S
utyl pi pge i dinBeridl ayd %e@eﬁk@adlp}oc&dlﬁc whefolewdd 16 pzodnee I(Dieljﬂ G 23] 3%7) 'H m
general pr olGHD GEEer oDt bl enibabiahan. 19 ety Teihost 2o o
3H), 2.57 (i, 2H), 304(d 2H), 3.09 {t, 2H), 7.32 (s, 1H), 750(s 18).
Example 7. 4,6-Difluoro-2-(3-(4-n-butylpiperidine-1-yl)-propyl)-1H-
benzoimidazole (11) (23JJ77). 3,5-Difluoro-1,2-diaminobenzene was used as starting
25  material and the general procedure was followed to produce pure 11 (50 mg, 27%). 'H NMR
(CDCl3) 8 0.92 (t, 3H), 1.22-1.43 (m, 7H), 1.56 (g, 2H), 1.87 {d, 2H), 2.13 (qv, 2H), 2.38 (3,
2H), 2.87 {t, 2H), 3.19 (t, 2H), 2.29 (d, 2H), 6.69 (dt, 1F), 7.02 (dd, 1H).
Example 8. 2-(3-(4-n-Butylpiperidine)-1-yl-propyl)-1 H-imidazo[4,5-c]pyridine (12)
(23J781). Pyridine-3,4-diamine was used as starting material and the general procedure was
30 followed to produce pure 12 (18 mg, 11%). TH NMR (CDCls) 3 0.94 (t, 3H), 1.30-1.42 (m,
9H), 1.87 (d, 2H), 2.01 (qv, 2H), 2.13 (t, 2H), 2.64 (t, 2H), 3.08 (d, 2H), 3.17 (1, 2H), 7.41 (d,
1H), 8.35 (d, 1H), 8.90 (s, 1H).
Example 9. 8-(3-(4-n-Butylpiperidine)-1-yl-propyD)-9H-purine (13) (34JJ27).
Pyrimidine-4,5-diamine was used as starting material and the general procedure was followed
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(CDC13) 8 0.92 (t, 3H), 1.22-1.43 (m 7H), 1.56 (q, 2H), 28 Gxobet,202#), 2.13
(qv, 2H), 2.38 (t, 2H), 2.87 (t, 2H), 3.19 (t, 2H), 2.29 (d, 2H), 6.69
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2H), 3.17 ( 119 @3875 1H), 8.35 (d, 1H), 8.90 (s, 1H). Exanple 9.
8-(3-(4-n uty |per| ine)-1 propyl)-911 purine 3) (343J327).
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10. 7-(3- (%ﬁ%%l pI pet | dﬁﬁe %-83%%06%)1-%,]%% ﬁ%éﬁ;%%}%léd(gzﬁa”p ©
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or ocedur e was | APARET: EEL BB SR SR Y e RS 1 "7

0. 83 (t10 3Mentoifblatol2 €5). ncymuexameaﬁ QldmlDZH)aﬁ used @O stérting Sieterialland dhe(ggueral H) |

2.32 (t 2M 2 , . Exanpl e
1107 5 (5 (sl Silken Bl pyR T ol . 1 Sh (e} Soshilos SR
10 benzoi mi@g1 iy 1.27{UB)(m, 17H); SR 2y 2566 7, AHp 65 éq, WES, 448d, €F). darti ng

material and the general procedure was foll owed to produce pure 15 (79 ngy,
471/16). |IH NWVR (CDC13) 8 0.80-1.05 (m 1 1H), 1.27-1.75 (in, 17H),
2.57 (t, 2H), 2.Gdmefdl PrideflureIobihe(Pyepakifion ofésub&lt(,lqa,d Thiél Defiexntdven(i6P1Bcedur e

for th t f. Su tttd De i .17, 15 18,19, 20
bnd 21y13 " TR IEaaRat. LR emomOnan (508455 Sty '%%iséﬁ@?mw fi aced
in a 50 L 4d 26 Kask] Mhed P@bﬂi&éﬁa&ea@dﬁm aﬁaK@H@m@ S0 ks vasdfatlyy, 5.0

mol ) was partly_ _dissolved in DNI F and added urlng stlrrlng

Resul ting stispbirdinohmbdIVE apd sddad desingshirrignt Reulting sipersigpot st
4- But y| pi PE§efttigh at tockh térdpeBaritB, 4-BulIpipdHiine (8YY178 m 1oaﬁioi)1w@m9ﬂﬁeﬂasand

the m xture was stirred overnight at oomterrpera ure. Ethyl acetate (20

n) and 20 addedandhomintyre wakstsTed @eraizhta sooghigmperates: £t pestaie €8 mlpdgndhe

aqueou h t el arR&Eh onbi ned
or gani ?@hﬁ%@%ﬁ?ﬁ%ﬁ%@%%u n‘}e‘rgﬁ?@%l ried oggﬁr% %u!éff;l%aﬁ%\];%hat e and

evapor at ed @xtracied/wisk sthylocgintofibaly r'ﬂd@f)@b@d@ @ﬂgm@hﬂd@ wase wehed wite dripeiri f i ed
by col um C(ﬂ'[eﬁ %@ér%@gg% glgpél{g aﬂd%&%?a%d tg 'df)}ﬂlség rtt?ﬁ%&nﬂ:@ Rfidte bR;duct. Crude

product was purified by column chromatography (0-5% methanol:dichloromethane) to

produce pure products.

25 Example 12. 1-(3-(4-n-Butylpiperidine)-1-yl-propyl)-1H-indole (16} {(35AKU-15).
1H-Indole was used as starting material and the general procedure was followed to produce
pure 16 (69 mg, 23%). 'HNMR (CDCly) 0.9 (1, 3H), 1.2-1.3 (m, 7H), 1.5 (g, 2H), 1.75 (d,
2H), 2.1-2.3 (m, 4H), 2.5 (1, 2H), 3.1 (d, 2H), 4.25 (1, 2H), 6.5 (d, 1H), 7.1 (m, 2H), 7.2 (1,
1H), 7.35 (d, 1H), 7.6 (d, 1H).

30 Example 13. 1-(3-(4-n-Butylpiperidine)-1-yl-propyl)-18-benzoimidazole (17)
(35AKU-16). 1H-Benzoimidazole was used as starting material and the general procedure
was followed to produce pure 17 (69 mg, 23%). "H NMR (CDCL) § 0.9 (¢, 3H), 1.2-1.3 (m,
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produce pure products. 25 Exanple 1Z 28 October 2004
1-(3-(4-a-Butyl piperiwe)-I-yl-propyl)-IHindole (16) ( 35AKU 15).

| H 1 udole was used as starting material and the general procedure was
fol | one d t ovpoosiae pure 16 (69 ng, 23%. 1H NWR (CDERyusdi/ss&x (t, 3M
1.2-1.3 (m ( ( 2M
51 S 7ﬁﬂ %2’?{) ﬂ?SI_@'\&I%'ﬂzéggﬁ%}R 2&@2}1)231(%3?1) mgﬁﬁ) 727 i(fm,7 M
(d, 1H), 7. %H)@a45 [d-|)1H)3075E¢=a1r1§1% {3 1H)

1-(3-(4-jt-Butyl
(35K 16) . ) A S AR QTA DB I ), |
general proféd&le22). \/\&Mﬂﬂ@ﬂ-ﬂm&m wegusodiasctaringmpatgial @ﬁgthﬁgene@mecédﬂrﬁ H NWR
Ty Uso1] 1a8Be ot piotul e MR RGO I ( TR I 5
(2 él) I 1;% 18(2{-1), 2210, ;ZH?LZ:{) (o, 2}1?’,2]@5 (m;ﬁ},ﬁ?»? (3?,(23&3(1(311) ZH)Yf)AEit IgH), 635'1% _IH‘},) 7;5

: , 8. S : th:yl-1-(3-(4-n- but i peridine)-
yl propyl) ?h&r préljlé %i@’%@&&@ -22). y3- Met hyl - 1H- i ndo%/epmgs used as
it8 ar tl |1 QngI;t eri aExaa:pwe 150s-n;mm%{mm@;pawxﬁ)d@&pi@ywdfagg&mgm oduce pur e
(t, 211), 2@#&%’3 i)B”" 3‘51("(4# %‘21‘35"‘% ﬁ%é%m]a)z‘h% b ‘i“f}“e)4 1(t,
211), 6185 as follbhed toz)mauéet ukd9. 7HANNIR, (CDT:1 5 0.9%t, 5H),(1c-1. w)l, 91-53(8.6@ &

23} 50 by ol T i 40t S (85 i i, AR e B B iliml 7

procedure 40s 1-207175)(&9 got o produce pure 19. 1H NWR (CDC13) 8 0.9 (t,

311), 1.2-1.3 85 2 2
2113, 2.8 (d, 21ywmpk %3-(1{0"'”1211)-(3-(gzlﬂbl(tﬂpwgt%ye});glfr@a:?-l(f%udzkﬁg% (t,

211), 7.75 L. éﬂ-ag | &b@@ "oyl
pro)pyl) 111@%@(3@&@ églAll%L@ﬁﬂz%aEﬁHem stémﬁ;_;f,?‘mﬁ ri aliﬂe gBﬂePﬁ'i)t é y

starti n&® mavayfolpwehig riqducepietty %I:NW@Q@BQ@ (ﬁé@ fl& ié\ﬂé{?ﬁ%l Br@)duce
pure 20. ' Hh\Mgs (r%?éii)( 2ﬁ) 93(& 2}1?1219(6112@‘ 13%3@11) 7%9)5(1]} 3}?@3 &l) , 195

(t, 211)-21 7.3-7.5
(m 311), 8l %J(s 10. o (s 111) Exarrple 17 7- Brom) | - (3 (4-n-

but yI pi peri di ne) n\)#éeﬁf 9.9»1;.),0.111(3;4#.9% ne)-:igyg‘-?}‘#p?% 1 indole (21)

7-Brono-111-ind s used as starting terial e general procedure
20 was fol |M—t2& p-Bromoel rindelevas used as sipiting apistiahangd iy pengral pryedyre 1. 2-1. 3

7 i2h iy e T 5 € 2 G
111), 7.55 ZH), LBID.)ZH) 2.05 (m 2H), 2.3 (1, 2H), 2.9 (d, 2H), 4.55 (t,2H),645(d, IH), 6.9 (t, 1H),
7.1 (d, 15, 7.35 (d, 1H), 7.55 (d, 1H).
Example 18. 1-(3-Bromo-propyl)-1H-indazole (22). 1,3-Dibromopropane (508 pl,
5.0 mmol)) was dissolved in 10 m¥, DMF and placed in a 100 mL flask. Indazole (592 mg,
25 5.0 mmol) and KOH (282 mg, 5.0 mmol) were added and the suspension was stirred
overnight at room temperature. Ethyl acetate (50 mL) and water (50 mL) were added.
Phases were separated and the aqueous phase was re-extracted with ethyl acetate (50 mL).
The combined organic phases were washed with brine, dried over magnesivm sulphate and
evaporated to dryness to produce 751 mg of a yellow oil. Crude product was further purified
30 by column chromatography (0-10% methanol:dichloromethane) to produce pure 22 (169 mg,
14%).
Example 19. 1-(3-(4-n-Butylpiperidine)-1-yl-propyl)-1 H-indazole (23) (35AKU-21).
To a 50 mL flask was added 22 (169 mg, 0.7 mmol) and 10 mL DMF. 4-Butylpiperidine (3)

34



Exanple 18 1-(3 Brotno propyl)-1Hindazole (22). 1, 3- D briinGeobgdde4 (508
5.0 mol)) was dissolved in 10 nL DMF and placed in a 100 nL fl ask.

| ndazole (592 ng, 25 5.0 nmol) and KOH (282 ng, 5.0 mml) were added and
t he suspensvoni/ssae stirred over ni ght at roomt enper aturx&:TnEDh;dwlacet ate

ggge(r)nl])s Sﬂg(s%gglégg% tract ﬁggﬁd%toﬁ | Z‘g%t ?@%9?@% EHi) B I g co |ned
or gani ¢ phasided. ihesuspasdimcivagistitredogvierrgght dirrpeu tepspsrature.gFitbyl agetats (2¢mb) andand
evapor at o4 oy BES Rl QaRlE HE BuklllD s BlesRakBd b Rbbs ol B Oduct vas

urm  chr onat ogr

met hanol : diexirhaedowith ethyle)etbto (mmmdc&epmmaﬂorg&ﬁgph@,s weilegshedEuiintine, 19.

U B S et T

4- But yl pi peltudé predicBivadguritd Gy telman cmeﬁdtommmaametﬁmz maﬂwom&ﬁﬁe)( 142

T and | dnamdtomes ndnat i e e o e arambe 2SIk ot ur .
Et hyI acet adqe) it 2RthaholMdictiaNdh erV\H{M@m(m))ﬁW(tQI'BQﬁM3(E9HP|155€(5=M@IG

) The canbira) BT8GR A0phateathd et G Al Rl B ] BB s EIRb3LS, 0

rragnesu.{)*ns@ ﬁkﬁ?ﬁ(@ﬁ@)%’@@olﬂj ed to dryness to give 192 ng of |ight brown
oil. Crude product vvase;)url coI um chr omat ogr aphy (0-10%

met hanol : di chl ofoHEPleA4 'H#"éf" b"tlfé.’@ effgrenayRe - 23 (61 ngy, 29%.

Oxal at e- sal fy, 1&&@&3&@&115@@ 96< 1'00 nﬁﬁ‘dl)danﬁ%etﬁum%@etéte 3]!%20 (13 6 g, 100
met hanol / di et hﬁl ether. ' 3H), (m 9H), 1. 65

(d, 2H), mmmopwerexigsolvod 13515@mL %ﬂlﬁﬂ‘ﬂ vzatsr ((’ft3) a@addedztoaﬁoleaon cmy 4.45 (t,
2 11) 7.1 (ﬂydro;cggoetoz hetoné E&SI%@ mz:lo'i_b in g@nﬁ,%tbaﬁgl]%aterf'? 3) (’ﬂme pH¥vas Bjfdtels. M

Exanpl e 20 droxy "plienyl)-ethanon e oxine

Hydr oxylsanTie #rimtlhﬂlﬁ H(d (el (BL)oad ghe regompixtyre afﬁ%lthsmhﬁatﬂ#o@@éxm @Heo (13.6
, 100 e d to a
Jot 1 on of! bty b L SEC b laknd sy e VARTe W e W S BB pRRARY. 10, 8,
(7 3). The wdﬂpa&hrra:dp@tbg&vﬂ;ﬁrahon dnﬂhmqmommhhﬁﬂa&@xmpedm ethybagetdest | on

t t ted .t fl 100C 1 h th
feroved and™PHEe Th iy oFiri Shbdr el vt mipimi e ol " v
partly renpawesbrityd @\drpesstbipesiues 53 Hef pagBous phase was extracted with
t hyl t at t nmbi ned
mmghes 2 sul phdiamaitiis s HARAPERoLlb A CD AR FNeE s et e 24

gg Exalrr;ﬂ € wak.ad@edVBRAYT.5DL DA FOXDDUICALR O The rﬁsﬁdﬂiré wadivandtd 6@ C(férd ni,
nmo

hours followed by evaporation to dryness. Potassium carbonate (8.7 g, 63 mmol) was partly
dissolved in 40 mL DMF and added to the mixture. The mixture was stirred at room
temperature overnight and finally heated to 100°C for 30 minutes. Bthyl acetate and water

25  were added. The phases were separated and the aqueous phase was extracted with ethyl
acetate and dichloromethane. The combined organic phases were dried over magnesium
sulphate and evéporated to dryness to give 5.6 g of a yellow oil. Crude product was purified
by column chromatography (100% dichloromethane), producing pure 25 (4.6 g). "HNMR
(CDCls) 8 2.6 (s, 3H), 7.3 (m, 1H), 7.55 (m, 2H), 7.65 (m, 1H).

30 Example 22. 3-But-3-enyl-benzofdjisoxazole (26). 3.0 mL dry THF was added to an
oven-dried 25 ml flask and cooled to -78°C on a dry ice/isopropanol bath. Diisopropylamine
(840 pi, 6.0 mmol) was added followed by #-BuLi (3.8 mL, 1.6 M, 6.0 mmol). The LDA-

solution that was obtained was left at room temperature. Compound 25 (666 mg, 5.0 mmol)
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was added to 24 (7.55 g, 50 nmmol) in a 100 nL flask. The 28 ®tiober 2084 heat ed
to 60C for 3 hours foll owed by evaporation to dryness. Potassium carbonate
(8.7 g, 63 mol) was partly dissolved in 40 nL DMF and added to the

m xture. THEOM/BMIre was stirred at roomtenperature overewggo/ized finally

heated to 1QGidBRedth 10l %ﬁmﬁhﬂﬂdﬁ%@v@n—ﬁﬁﬁ SAKE HaskXBldRiabyadded. The

phases were separated and e aqueous phase was extracted wth éthyl

acet ate andﬂll}’ﬂ-‘(l:‘mﬂdp ﬁ?étkﬂaﬁq%mmpﬁe Teofres M@érﬂfes?ims\&@rﬂéy gidedat -over

o 1 Orude. B bR RaTYARRL F -5ty AT BRa Rl P gt i er ore
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7.3 (m

.5
i S T soBBie P Bkt vt dbe] Slekmaher g o tp-and ey epnieledio dsymess
oven-dri ed ta@rdﬂucé$Mgafwlhgt@5ﬂoadoﬂocﬁ£§rﬁactavad yrificlittyl cdginopanol  bat h.

Di i sopr opyl n 40 1, G.gw %? S, added fol ] owed by n-BulLi }3 8 nm,
1.6 M 6.0 ‘%ﬁ?ﬂl? tography (RepsanestiviAcels ORI BRTOdRFRRIrG 28 (3P me: 417k oom
tenperature. Cormawipe 253 xazdl-3 bpidRaldéhy ¥ (29, @:%Qﬁﬂd 549/ 83472
PCT/ US01113561 % di Sgﬁ%gé@fﬂn i Wrdpy THEyg}r:\(d Jgtddoe to gﬁ

oven-dri ed B8 %%mmoé)swaqebﬁﬂ%&wxa%ﬂQ@F%%é?ﬁ?famemme Boe.df%) . The
freshl yipor epabndved Wir2a foHs B, MaSmali oMby S3eRRdnip enz&@ @and ¢ he nmleﬁwae Was

|l eft at roomténperature for 30 mn. Ethyl acetate and water were

The phases ¥dpdovss 3@ min-ead the quipprsiongras 98 simukier WaareRihybaoetety Wﬁ‘ﬁteét hyI

acetate. 5 Q é%ége RARE G324 18 hfretis e QYR extRER M{ﬂ% ul phate
and evapora‘g;ge}gafg%aglrmnes% roduce 893 (ﬁm ofp%ael | aﬁt bro&ﬁ oi o Crude

product wasacgiate anf die J:@QﬂnamnThmmmﬂ OtpERIp nlyasmém fed @vepapRgnesisaY at e;

9:1; isocrat a@‘?aﬁﬂi

(Benzof dJi so>fEIL taﬂ%g%?’gﬁ%rﬁdg Fg)eé{g‘@é ?%é&% ounh fg“%gﬁéammﬂ

mol ), lﬁ/\atwﬁhqusﬁwﬂb)mpimmatwmn(&ln@ﬁ(thﬁlsmglpmdz&sm umtetroxide (15 ng, 0 06
10 mml ) were st I eri odat e
(1.56 g, 7.3 lHam 9'3}4?3(5% d ngdu ‘a’ﬁlﬁ%‘aﬂlﬁyp@fiéagu ag}g'?%z%g%%s t hen
stirred for(3i4K6u3). CEIdpyﬂmdzﬁe(t‘wOen@ﬂeBmmbbmasdmso@redddémllﬁﬂhaqoha%es wer e
separ at ed he .aqu ase s tra e ce and

di Ehl or one?ﬁ%ﬁfé’?peﬁlﬁig&mi(nedn%rl Wﬁ%ls%so V\ﬁélL ﬁﬂgﬁeﬁgg@ran%&cﬁe Sium

sul phate ansbcﬁmpymabc&dhﬁdﬁddﬁ)%&ms Dm:wl)mduowlﬂéﬂm@lwﬁs nfduﬂgwﬁgaﬂﬂtmch was
used d| ct) tho t. furthe ur|f| |on | he, synt hesi s cgnpound 28.
o e26a. b olfhon ihigh i RS Py Series st 4 BRI P PR ac ol o
(28) (35Awmoﬁadb@amm ZTe o %pﬁﬁsev&s3xtfﬁ?ﬁ&li)mtheﬂ@$a&tamﬂved in5.nL

met hanol . 4z Butylpiperjdine Hol 3.(260 . 4:8 el ) uas (dissolyed in 10

evaporated to dryness. The crude product was further purified by preparative HPLC (mobile
phase 0-80% acetonitrile in water (0.1% TFA)) giving 28 (244 mg, 54%). HCl-salt was

25  prepared from 2M HCl in diethylether. The crystals were filtered and washed by
diethylether. "H-NMR (CDCls) 3 0.9 (t, 3H), 1.2-1.3 (m, 9H), 1.65 (d, 2H), 1.9 (¢, 2H), 2.05
(rn, 25D), 2.45 (t, 2H), 2.9 (d, 2H), 3.0 {t, 2H), 7.3 (m, 1H), 7.55 (m, 2H), 7.7 (d, 15).

Example 25. 3-(1H-Indol-3-yl)-propan-1-ol (29), A suspension of lithium aluminum

hydride (4.68 g, 126 mmo]) in 230 mL anhydrous diethylether was stirred heavily, 3-Indole

30  propionic acid (10.0 g, 53 mmol) dissolved in 460 mL anhydrous diethylether was transferred
to a dropping funnel and added at such a rate that gentle reflux was maintained. The reaction

mixture was left with stirring at reflux temperature for 2 h, then at room temperature

overnight. Then reflux was continued for 2 h before cooling to room temperature. 25 mlL
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Sodi um cyanoborohydride (188 ng, 3.0 mmol ) in 10 nlL nE2h@ctobend94added,
giving a dark 20 brown solution which was stirred overnight. Water was
added and net hanol was partly renoved by evaporation. The aqueous phase
was extractwadousite et hyl acetate and dichl oronet hane . Fdtwussomdssned

organi ¢ phagRewienewaied f@ﬂ(%ed"lﬁr%%ﬂ, HEO/Q%(@HQ@Q{ZMSO%)/ aqme&éshﬁﬂﬁ
dryness. The crude pfoduct was further purified )ﬁaprepar ative HPLC (m)bl | e

phase 0- 80uEEEe Has extfapted wih (4% B dithylofer tingo tiragsy [The compbipalnig
HCl - sal t wager %ra?c[e%g{h%gfa I sk %Mﬂﬂ%sog, Elﬂieﬁtﬁﬁﬁ@o%éﬁ%ted H\ﬁqéﬁf o Rnﬁ:h&l_i)wer e

filtered and washed |eth | et her.
1.2-1.3 (i nwasglspdwmh(ssﬁ(raermgﬁcatmng (t, 2H, 2. 05 (m 2H), 2. 45 (t, 211),

2.9 (d, £11), 3.4, ;. anpl e
25.3- (T.S-1ndol- Qp re{)%ag%suﬁﬂhﬁcah?)gg(fﬁééoslésggwp lZs%-(%t?t P#E?% mﬁjm num
Eydri Fle (;1 jﬂalﬁ g,izlﬁnmqi)‘)vaatﬂnzfmedm afhameetiriod flaski fdlet yitbtatgon axlnhélsssherlzgg "
eavily o ol v

anhydr ous cf‘néi{qw@dl? utsﬁg%pt&%g ?egﬁ%T&e\dr{r%eg‘n? ﬁ%‘gjd]rg irgnll(%?unne %‘ﬁa%g%d at

is u ]9{1 a { ﬁt estyhhgd fotlewéd tey MieSG)ﬁii (0as g,rﬁfﬂsm?lmetfgahpmmmf?mmeacﬁma&mm vv?s

e W stir ux tenpera or en at. r.o rature
over ni ght . g‘?ﬁ’d}?e&% g% (F(E)?S tfeg?rg dGoA y%g} %%\3

t Ierrb)vler amdla econaéxltraiedl 3%&&@6&@@&1{%@?& M&'}Qﬂz%ag%ﬁszﬂg%@m IS_E? ﬁﬂgamuzol was
slowy a ollo e resulting
clear” ni xtlﬂaﬂ&wﬁaﬂ’?%ﬂ@%ﬂ“ﬁ gfwgwcﬂﬁﬂéieﬁwmff’ %ﬁﬁ%a@“@l.%ﬁeme
conbi ned or@ﬁyﬁomaaﬁ%emem?mwéﬂsﬁl ne, dr| ed vm th Na2s™4 ,
filtrated and concentrated to bright oil d without fin-the r

bur | £ rcati on. & Esempid &6 niuraerdind dmerorsi B indsle (31 G9HEH)
3- (I Hi ndolqa,e0y t1) 283§ qmgb mrﬁél% fhs 40364 to a@eﬁa&umb&ﬁp@amﬁnalydﬁmﬂﬂnml) was
transferred to a flane-dried flask filled L h argon and dissolved. in

anhydr ol =%%h®sg. %%PCE‘&PDHB anhygraus DME. i ’Bw?q"&%ﬁ@spe@wrwg stirpechfpr 30w )  was
added by syt 06456 W0URDIRY ﬁ/&ﬁ%%s HRERd Yaded e stPRtsion. ThOr:RBRET at ure

of the reaction mxture was allowed to rise to roomtenperature (10-15
m nut es) behixbee ivas staedgoierlatgpn faf $2°Cme:dn$1thueonmbmwmqoabécEt0mgnér ude oi l

e o Bt s ST QU RTES Hlhed BB L08R o

with MgSOH4, oncen I'A~vacuo rown otl. The
crude produbieemufbﬂcomhmdloagaaic)phas&s tvire washet] wd thehpin eEnaMthNa;_SO;;,

7T 3o & By LRLREL IS S OB IR o Bl g, o2
hydr och ! 0 r [ Idel ig dlok'éue( @87, 2rmgl.) veashddeddlhg piodud (B1Y shzaoisslaidtes whitecrysedsby i ng
SHSBeS! O  hl h Ol O GRGe EURS (bR b A O
TH), 1.60 (q, 2H), 1.93 {d, 2H), 2.22 (qv, 2H), 2.42 (t, 2H), 2.82 {t, 2H), 3.24 (t, 2H), 3.31 (4,
2H), 6.91-7.10 (m, 2H), 7.34 (d, 1H), 7.53 (d, 1 H).
25 Example 28. 4-Nitro-2-(3-(4-n-butylpiperidine)-1-yl-propyl)-1H-benzoimidazole
(32) (29MF03). A 25 ml flask fitted with a condenser and a magnetic stirrer was charged
with 1,2-diamino-3-nitrobenzene (0.251 g, 1.64 mmol) and 4-(4-n-butylpiperidin-1-yi)-
butyric acid methyl ester (4) (0.395 g, 1.64 mmol) in 5 mLL 4 M HCl. The reaction was
refluxed for 24 h followed by addition of 2.0 M NaOH to to produce basic conditions, stirred
30  atroom temperature for 1 h and extracted with ethyl acetate (5 x 50 mL). The combined

organic phases were washed with 15 mL brine, then dried over MgS04 and evaporated to
dryness to produce 0.45 g of crude product. The crude material was subjected to column
chromatography (eluent: CH;Cl;:MeOH (20:1)) to give the pure title compound (32) (0.03 g,
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m xture was stirred under argon at 82'C over night. The m&®coben294cool ed,
Et OAc and H. 20 was added, the two phases were separated, and the water was
extracted with EtOAc three tines. The conbi ned organi ¢ phases were washed
with brinewepl/gdi2v th Na2S04, 20 filtrated and concentPGI/gad1/Ll3s6vacuo.

The crude o). VESNMRIEDICLSd.92 YO5aquR (mChEC 353 xﬂﬁ{)umcﬂ@(gﬂ,e (4M
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3H), 1.32- kznﬁm M97. 87(341@1111 604 8113 1.93 (d, 211), 2.22 (qv, 2H), 2.42
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(o0 )y ¢ rtecdBn B eh BaE il el Sk Bhae SHESIRIS SRR G EbYRR . CTEE 2000
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for 1 h and extracted with ethyl acetate conbl ned or gani c

10 phases wet-@iappnntaydiprmenzsne (0. 1rignb43 W&?l)d’ﬂil éﬁ4'BVP@W1m@%@H' B-osvEsor at ed
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the final cpoletied rppdiigp of 29 tafq ﬁpduﬁabaﬂ%@p@me@ ngftyEeaTafed in a
e 1o SRl G0 L g s 1 v (1
2Clh:MeOH (20 1)) to produce crude product (0.145 g). The crude was subjected to
preparative HPLC (eluent: buffer A: 0.1% TFA; buffer B: 80% CH:CN + 0.1% TFA) and
25  product isolated was evaporated with 1.0 M TFA in ether to give the pure title compound 34
(74 mg, 16%) as a trifluoroacetic acid salt. 'H NMR(CD;0D) 0.98(t, 3H), 1.32-1.45 (m, 6H),
1.51-1.69 (m, 3H), 1.97-2.08 (d, 2H), 2.37-2.47 (m, 2H), 2.95-3.12 (m, 2H), 3.26-3.41 (m,
4H), 3.58-3.3.72 {m, 2H), 6.91-6.97 (d, 1H), 7.19-7.25 (4, 1H), 7.35-7.43 (1, 1H).
Example 31. 2-(3-(4-n-Buitylpiperidine)-1-yl-propyl)-1 H-benzoimidazole (35)
30 (2IMF25). A 25mL flask fitied with a condenser and a magnetic stirrer was charged with
1,2-diaminobenzene (0.201 g, 18.6 mrol) and 4-(4-n-butylpiperidin-1-yI)-butyric acid
methyl ester (4) (0.50 g, 2.1 mmol) in 6 mL 4 M HC1. The reaction was refluxed for 20 hours
followed by addition of 2.0 M NaOH to to produce basic conditions. The precipitate was

filirated and dried under vacuum followed by column chromatography (eluent: CHCl,
38



15 (CD3CD) 0.92(t, 3H), 1.34 (m 6H), 1.55 (m 3H), 2.00 Z&Octpbfr, 202445 (m
2H), 3.01 (t, 2H), 3.29-3.37 (dt, 4H), 3.64 (d, 2H), 7.94 (d, 1H), 8.43
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flask fitted a condenser and Eetlc stirrer was c

1, 2- di am noshateﬂe&mymﬁemﬁ@re(f@r 2116@ng ylditien of B-é%hromoethyl)mdoqe (0. 308 g,
4-(4-n- éwt y] nfhﬂ%“ tﬂésBIvl%iﬂ dioxRH kLS ﬂﬁ'nﬂxﬁ%vbéé'tb&%ﬁéd e(t%b é%&% g, yl 37

nol ) in e reactlon was uxed for 48 h followed

addi tion ofAdldl@OIMfml-‘l (15Td) wesiotowed b %Kﬁ@ﬁt@nm@ cthyl sogietedd x 00 mplix Ahe
di chl or onet over
| &%%ne@%r%gi%%h%e; 3\,59;0 de&@ Mg%br%g@gapﬁ%gq& Ep 100 o@'r;fue@ v

MpSO4 and evapor at ude mat eri al
was subj ectmdduch T awde product was subjected to colamn chromatography (Eluent

CH,Cl:MeOH (20:1)) to give pure title compound 37 (0.08 g, 21%). "H NMR(CDCly)

25  0.90(t, 3H), 1.25-1.49 (m, 9H), 1.72-1.79 (m, 2H), 2.77 (t, 2H), 3.06 (t, 2H), 3.16 (d, 2H),

7.03 (s, 1H), 7.11 {t, 1H), 7.19 (t, 1H), 7.36 (d, 1H), 7.61 (d, 1H), 8.09-8.16 (s, 1H).

Example 34. (2-(4-Chlore-butan-1-one)-phenyl)-carbamic acid tert-butyl ester (38).
To a dry 100 mL one-necked flask fitted with condenser, a magnetic stirrer and argon inlet
was added 4-chlorobutanoyl chioride (624 mg, 44 mmol) and '

30 bis(acetonitrile)dichloropalladium (34 mg) in 10 mL dry toluene. To the mixture was added
(2-trimethylstannyl-phenyl)-carbamic acid tert-butyl ester (1.5 g, 42 mmol) (Bioorg. Med.
Chem., 6:811 (1998)) dissolved in 15 mlL dry toluene. The mixture was then refluxed for1 h
and then stirred in room temperature for 17 h. The reaction was evaporated to dryness which

produced a crude product (1.6 g) and this was subjected to column chromatography (eluent:
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chromat ography (eluent: CH2Cl12: MeCH (20: 1)) and the isol at%Qcipbadi®é was
evaporated to dryness with 1.0 MHCO in ether to give the pure title
compound 36 (0.210 g, 44% . 1H NMR(CD3OD) 0.92 (t, 3H), 1.33 (in, 6H),
1.54 (m 3hyoonss 92 (d 2H), 2.43 (m 2H), 2.65 (m 15 ZWCTI(Eoﬁ)/ﬁBs(:m 2H) ,

3.28 (m 2 | t 7ih
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then stirred in roomtenperature for 17 h. The reaction was evaporated to

dryness SWmTé?fwaﬁﬁfb‘ﬂhrc@@ﬂ“ﬁC@frlﬁfh@xﬁﬂéﬂ’ﬂ%%dde‘i“@l‘gl}n@#ﬂ(q %02, {3 mapd)) ect ed to
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to produce § be.o4ne, e2aBGY A 749 Pl 7.36 %, Yin, 738 ANBY PH@) 1m), 0.87-

10.05 (s, 1H).

Example 37. 3-(2-Chloro-ethoxy)-7-methyl-benzofd]isoxazole (41). 1-Bromo-2-
25  chloroethane (168 yl, 2.0 mamol) was added to 5 ml DMF in a 50 ml flask. 7-Methyl-

benzo[d]isoxazol-3-o0l (298 mg, 2.0 mmol), potassium carbonate (276 mg, 2.0 mmol) and

additional DMF (5 ml) were added and the mixture was stirred for 12 h. Ethylacetate (50 ml)

and H,O (50 ml) were added. The two phases were separated and the aqueous phase was

extracted with ethylacetate. The combined organic phases were washed with brine, dried

30 over MgSO4 and evaporated to dryness to give 420 mg of the crude product. The crude
product was subjected to column chromatography (0-5% methanol in dichloromethane) to
give the pure title compound 41 (290 mg, 70%). "H NMR (CDCls) 2.5 (s, 3H), 3.9 (t, 2H),
4,7, 2H), 7.2 (4, 1H), 7.3 (d, 1H), 7.5 (d, 2H).
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0.87 (t, 3H), 1.18-1.27 (m 9H), 1.52 (s, 9H), 1.64 (m 28OQctbb&L00d 4H),
2.41 (t, 2H), 2.91 10 (d, 2H), 3.03 (t, 2H), 7.00 (t, 1H), 7.49 (1 1H),
7.91 (d, 111), 8.46 (d, 1H), 10.97 (s, 1H). Exanple 36. 3-(3-(4 n
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over MySO4 and evaporated to dryness to give 420 ggdof the crudea&roduct.

The crulie Wtydireidings -gasprydr dtindele ¥ mea-4£mms regRipipaidin (3 m8anol i n
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11-1), 7.5 #cdmbidsl temperattige. Obe slhvay wa0ben MOraling3vere (Hoph) asd woerkséep as
(a2 ( S5acPITyE Kaieipb it sl PEbGR hy Gl Waliids Jr BPLK PR Bl 27T )
ina50mn sef;teamkll}f with m:i(:’:bcyS mil}l and twime dbHewerl bytdnymg o‘fer MgSOdung rengivpker i di ne
(254, M . 5l PSSR RR0RL 1 Wity ekl ghe ol vof
(50 m) andcapbifi] 425 mhg, 2&%} @xaldtbead],t Waklp.’epdled;ﬁ'smmalm acdpArgdéd, and the
aqueous phage, was,:ext1.act ef WikhcBLA) 2651258, 43 ¢, 3, Td on, THE, 15°0AEREC
| 2.15 (m, 2H), 2.8 (m, 25), 3.0 (m, 2H), 3.4 (m, 2H), 4.45 (, 2H), 7.1 (t, 1H), 7.35 (¢, 1H), 7.5
(d, 1H), 7.7 (d, 1H), 8.0 (s, 1H).
25 Example 40. 1-(3-(4-Pentylpiperidine)-1-yl-propyl)-1H-indazole (44) (46R013.57).
Solid K;COs (35 mg, 0.25 mmol) was added to a mixture of 7-bromo-1-(3-(4-n-
butylpiperidine)-1-yl-propy})-1H-indole 48 mg, 0.4 mmol) and 4-pentylpiperidine (23 mg,
0.15 mmol) in CH3CN (2 ml). The tesulting shurry was stirced at 50°C for 48 h and then
cooled to ambient temperature. The slurry was then poured into water {10 ml) and worked up
30  as follows: extraction with ethyl acetate (3 x 10 ml), washing of the collected organic phases
sequentially with water (3 x 5 ml) and brine, followed by drying over MgS04 and removal of
the solvent by rotary evaporation, The residue was purified on ISOLUTE SCX to give
compound 44 (25 mg, 40%). Oxalate-salt was prepared from oxalic acid (1.1 eq.) in
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organi ¢ phases were washed with brine, dried over MyS04 a@#dOetehg@0atied to
dryness to produce the crude product (454 ng). The crude product was
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and removal of the solvent by rotary evaporation. 'I'he residne was purified on ISOLUTE
SCX to give title compound 46 (18 mg, 30%). Oxalate-salt was prepared from oxalic acid
25 (1.1 eq.) in methanol/diethylether. "H NMR (CDs;0D) & 0.9 (i, 6H), 1.2-1.5 (m, 8H), 1.8 (d,
2H), 2.15 (m, 2H), 2.8 (m, 2H), 3.0 (m, 2H), 3.4 (m, 2H), 4.45 (t, 2H), 7.1 (i, 1H), 7.35 (4,
1H), 7.5 (4, 1H), 7.7 (d, 1H), 8.0 (s, 1H).
Example 43.1-(3-(4-Pentylidene-piperidine)-1-yl-propyl)-1H-indazole (47)
(46R013.46). Solid K»CO;3 (35 mg, 0.25 mmol) was added fo a mixture of 7-bromo-1-(3-(4-
30 n-butylpiperidine)-1-yl-propyl)-1H-indole (48 mg, 0.2 mmol) and 4-Pentylidene-piperidine
(23 mg, 0.15 mmol) in CH3CN (2 ml). The resulting slurry was stirred at 50°C for 48 h and
then cooled to ambient temperature. The sharry was poured into water (10 ml) and worked up
as follows: extraction with ethyl acetate (3 x 10 ml}), washing of the collected organic phases

sequentially with water (3 x 5 ml) and brine, followed by drying over MgS04 and removal of
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5 (46R013.55L1Q Solid K2CO 3 (35 ng, 0.25 mmol) was addetB @coberdi0Réur e of
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comound A55TD1 & 354k 207 (et Brlelms S11 W@,Bﬂbﬁéﬁéazm e IP S UE D 1. 1
myref;};gaqojmdygt(g Hg:m;e@,ﬂmgd o) 8 0.9 (t, 311) 1.2.(m 611);

1 6 111 2. 15 2.8 1 211), 3.4
(m (22]1) 4) 45 (-’ixamz -f3-&4-{"topqulfriefwwétse)(Itﬂ g’rivmé’-l ma'azo 8554(% 11)1) 7.7

(d, 1H), 8.Qske1s3. H)lhohﬁja@'(@s ﬁm()ﬁv&éa&d%aw&m!a&&rmwwf&i Hpe) |
yl propyl )-1H 1 ndazol e 3.58). 'Solid K2CC3 i nmol ) was

SRS PRBRANY LI RSW-I)I-U( ydeux4&maﬁ@mmoa@ﬂde1 ey lgtng pipesiding
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20 48 hl@n dtht:mmled(t@ h@hﬁemmﬂmmf@nt%ehww mﬂéed inwe:vmnﬂ@ pvead worked upour ed

t t t at
00 vt er (AR Bl YOS R Et | AP b AELUAN bl llececet ot
wat er (3 x dequdn}ialiymelithowate(3 xf5ahl) andahhﬂmyfoﬂmyedigr dyieg oty BgBO4amd rerersayaf  of

th I t,b | SQLUTE SCX
Lo give ¢ 1 e alieth B BB dlony Moo fiind B it SRR IE S0 B aee o
gﬁtl) ic aci dut15h5coﬁ:1mﬂncbt$ (10 ing, 26%)) xalaleckale way preparat frorodlir aGiTPROBY.) &h 0. 9 (t
Czn " 211 Slyedilmer 38 pte (cB RS By (nstpro B, 25 G STE D, 5 5

(d, 1H, 7. 374(1ﬂ 26).45 &, 1) 535 &HH), Bxaing 743 (€] 11057644 FeD] V¥ (dJeHg, 8.0 (s,
pi peridine)-1 yl propyl)-IHindazole (47) (46R013.46). Solid K2C03 (35 ny,
0.25 mmol ) added to a m xture of 7-brormo-1-(3-(4- 30

n-butyl pi peri di Exmpie/ds: mﬁab!ﬂ)]thlzdﬁhbmnﬁ-e-(Mﬁwmenﬁana-mmbt)man&he 49)
4- Pentyl i dene- eri di ne The resulting
slurry was ﬁ”%?@ﬂx‘ﬂ?‘e)sﬂé‘%W%“He%ﬁﬂmhﬁ%m&?m%”é%%@%%ﬁerat ure.
The sl usgy mww&lﬂﬁné (Bampat Mnn(olﬁnl'ﬂ}ﬂff (alﬂﬂ) wmmu& argon. Ok kavEon

extraction wt hy| acetaje ( g.of the collected organic
phases seq’@WP&’P‘FW@h Kﬁeﬁéqﬂ%mﬂynﬁr@—b&w&pwn% 1Nyt dr yi ng

over MySO4 @pdlyLmRidide ¢f35 n&gogmgr AQHH WL a4, 8B A8adBbd wHSRitelh3561
t he sol vent b)é rotary evaporation he residue was purified on | SOLUTE SCX
to give theat 8°C for 30 min, then NH,CI (sat. ag., 1 ml) was added and the reaction warmed to room

temperature. The product was extracted with ethyl acetate (2 x 20 ml) and the organic layer
25  was washed with water (10 ml), dried (K;COj), filtered and concentrated in vacuo. The
product was purified by column chromatography (0-25% ethyl acetate in heptanes +0.1%
EtsN). Yield 94 mg (55 %). The oxalate salt was formed by addition of oxalic acid in diethyl
ether:methanol (10:1) to give a white precipitate that was filtered and dried. 'H NMR
(DMSO): 6 0.91 (t, 3H), 1.24-1.56 (m, 9H), 1.87 (br. 4, 2H), 2.08 (m, 2I‘-I), 2.93 (m, 2H), 3.14
30 (m, 2H), 3.24 (m, 2H), 3.47 (m, 2H), 7.46-7.59 (m, 2H), 8.05 (m, 2H), 8.36 (s, 1H).
Example 46. 4-(4-Butylpiperidin-1-yl)-1-(3-methyl-benzofuran-2-yl)-butan-1-one
(50) (#5NK100/oxalate). n-Buli in heptanes (0.85 ml, 1.1 mmol, 1.3M) was added drop
wise fo 3-methylbenzofuran (132 mg, 1.0 mmol) in THF (4 ml) at —78°C under argon. The

m
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title conpound 47 (3 ng, 5 %. Oxal ate-salt was prepared I Qenbxral00d acid
(1.1 eq.) in nzetbanolldiethylether. 1H NVR (CD3CD) S 0.9 (t, 3H, 1.3
(m 4H, 2.0 (m 2H, 2.3 (m 3H), 2.35 (d, 2H), 2.7 (m 21-1),3.1 (m

3H), 3.4 (nwot@3an4.45 (t, 2H), 5.3 (m 1H) 7.1 (t, 111)PCIﬁJSBl/BSGl(t 1H),
7.

5 (d, 1H)1'eacﬁoﬂn{vgure% stirredt (F8°C K20 nﬁﬁ%éﬁ&%‘j’_ﬂ?}? Sﬂeﬁﬂﬁﬂ h-AoR ne
pi peridine)-1 yl propyl)-1HI ndazol e ? Sol 1 K2CCB (35 ny,
0.25 nmol ) Mensthylicdatyrande (135 mePé n@nol)rm ml) was gdded. The reacﬁonwas

n-but yl pi pegidh Behsde %}49}%}&1&%& {EQP%& @vﬁgadc@d &mk&cmqva:m

4- Propyl i dene-pi peri di ne . The resul ting
slurry was retmftenaptragure’s 0 product Bahexiacied with pibyl aé@@iﬁé’hxi%m@rﬁ;ﬂ thetorganic
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ol | one i . AR
evapor at i oﬁ?‘dfgp?:efi %gg)é %)4 &faﬁa%gbgﬁ%}af gifﬁﬁr@e@@ %{'%%X‘J'%a ﬁt&&%m?'
corrpound 48etljetﬂ1eﬁg¢pol£{50 Yto g@ea]vdne?mipﬁtamﬁmt aei}iiwmthnﬁldnnd SHENNR acid (1.1

|2n41£(3n<&’6&$9%% %ﬁnﬁé% ?‘iq(w 5{&%%4'53%(@ %zél%)yﬁg}%%‘z‘?oz gélH)

1 (t, 10LH) (s, 31 3506((tn, 20053, 177545y 3.60 hn, 2 573£ 1) 7.58() 26, 7. 21Hm, 1Byanpl e
45 1- Benzo(%\]%{h)l oph(gln H"‘)B }f lgmut @SI p}z) dn’ H)D -zg(ut a?l ol-an@ éEX
added

( 45NE99/ oxal at e)Ex“ﬁ'PE’tﬂ?r 41'(&‘31@&’ BT "‘(10’9717( 5|’ﬂ""" ‘1‘315"‘?%15""""‘2
dropwi se t q,yzﬂatbﬁnmb P4 i sby@Be A B4 ifBeptahe050RA) 0.8 Bt . @&)ms) adakd 78C

under argon.” The reaction mxture was stirred at -78C for 15 m.n, then
4- (4-but yl CB‘P]?)E’Fﬁe@Q srilpospt 3 mehyichenenlolthippheas (166 ma k- maeDda TEFd4 hyat o 5
mecl) in T STﬁ@'l@Qéﬁo FhBufeSRR SiuPdl AA50°8 bl 4086in tha 4-(Affaf1or 30

m n, then @‘8 sat was added and the reaction warned to room

t enper atdur epiperiden- bb'BdYr@leﬂl%S-Némfbldcbwdﬁﬂ?étm& 0.5gemeR ineTHD (kmPovayi ) and
h
the organi c,4, ayefhe%éacﬁﬁéw%\@%ﬁx%g aW—4r033 RREE fnid, Ji%nliqt}i@l é%tj ﬁg ﬂtﬁﬁn%l:ddefd' I'tered

and concentrated I n vacuo product was “pur
chr omat ogr agidyheBaismatthed to s temperaiyrd, die areduct ¥as @%ac@ﬂm cthyl atetrt®4 ny

Gt her et harer 2 ] B bralfiS b TRyledhitl ey St R, Pl e 1
dried. 1H NidRcent:BWE®) vac®. OI‘I&:preédqct Badppdifietiona 5& CombiBlefh Sq1@R4(psilical, 2H),
298 (i 2y Pl 3ppd ot Bithye kbl Sodgufin 21
But yl pi per i abctate ifh hggtines (xsanln)gunyd»zvdmmm% Eah). 2Y;eld)39bnz @1te)1Tbme  (SO)
N1 0010" g bl AR08 S ofig bR b 5, 20
under argo nmet]ﬂﬁml-dﬁt}@Betﬁkrttm piee a ﬂfhﬁéprecapﬁate that was ﬁltered and dried. "H NMR (free
base, CDCls): 6 0.87 (t, 3H), 1.10-1.35 (m, 9H), 1.62 (br. 4, 2H), 1.96 (m, 4H), 2.42 (, 2H),
25 271 (s, 3H), 2.93 (m, 4H), 7.34 (dt, 1H), 7.49 (dd, 1H), 7.76 (dd, 1H).
Example 48. 1-Benzofuran-2-yl-4-(4-butylpiperidin-1-yl)-butan-1-one (52)
(45NK106). n-Buli in heptanes (0.50 ml, 0.8 mmol, 1.6M) was added drop wise to
benzofuran (118 mg, 1.0 mmol) in THF (4 ml) at —40°C under argon. The reaction mixfure
was stirred at —40°C for 40 min, then 4-(4-butylpiperidin-1-yl)-N-methoxy-N-methyl-
30  butyramide (135 mg, 0.5 mmol) in THF (1 ml) was added. The reaction was stirred at —40°C
for 30 min, then NH4Cl1 (sat. aq., 1 ml) was added and the reaction warmed to room
temperature. The product was extracted with ethyl acetate (2 x 20 mf} and the organic layer
was washed with water (10 ml), dried (K2COs3), filtered and concenirated in vacuo. The
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WO 01/83472 PCT/ USOL113561 reaction nixture was stirred&OctoB8C004r 20

mn, then 4-(4 butyl-piperidin-l-yl)-Nnethoxy - Nrethyl -butyramde (135
ng, 0.5 nnnol ) in THE (1 mM) was added. The reaction was stirred at 78C
for 45 m nwo bessdHACI  (sat. ag., 1 m) was added and tRua/usessséion war med
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n1) and th ayer was was th wat er ried CI)3)

filtered aﬁ@%@rﬁé’m@t}m&a@d&fﬁmh@m (20 min), b‘i%e‘-bﬂtacws lqilmtamfdéﬁ bl}ﬂ)cﬁl um
chr omat ogr asgﬂ%ntf; QO%QWEwyfleﬁ%?&]% Odéé/" ﬂ%ﬁl&%aﬁoﬁ% -salt t{%sl E\hﬁé\& hd 38 1y

(22 9%9. The oxalaté sal't" was fo tion o caC| |ethyl
et her : met haf&ICl (4MlGn dioxérs) gridwecrystallised dropyraethaviol- @?@ﬂtﬂﬂmw tongive 4 WMQEr ed and

056 o (Preitafe g W el 2 fen, Pyt ot ooy S0 37 B b’

4H), 3.60 (@, SED)L.594bi3d, ZH)01.93 th, 25D, B (YRHE RUO (72H)] 28M(m 1)), 2.96¢a2k),e 47.
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i gl\/b w?)s add % EExdfn@R’JB‘l W—Bﬁ%gaébéiﬂg[bﬁhﬁpmtmﬂ)-mh na@[pf;ieﬁamopj??;wmhlm ny,
nmo in under e reaction xtur.e was

stirred at 2e{P YK ﬁﬁgar\‘[’!Wé%‘?ntﬁmﬂo 6&”&0 81“3m5¥ b@ﬁa‘faﬁaﬁ‘degbm &% Hoxy N
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reaction was stirred. at -40C 0 mn

sat. a 1rr1)was

added and T¥EioR BREWCIYRS SEIFIAM —1® Crigfot misnthen Afdbuyt PIP%%ldf
extract ed Vrg ﬂfrirdimﬁbgﬁﬁ%&ﬁtsgm ESM&?H?WO%B%QEQ@%&M&EW‘A@S washed

w th water ried tered and concentrated in vacuo. The
product wasstiped ﬁtf-r'-"éd? fon 39111119 | (et ath, 1ogpl) ve added ppd Sip rqaptipnowerast thm,

el uting he n i 5%

et hyl gace'lt[%?lg %nr# gﬁea)r{g%& F %@C{% %éﬂac%?%st%r@%lna? Z&E ?Q/?%tl)g Qﬂ{gd? Elmf:l0139 ngy

(21% . he layeysraowhshed with veager (1 0mB, drisd fEL D) ﬁ&é@ﬂﬂm‘iﬁ@@@%@(@?ﬂwm Heoxane)

o oot vt ahblogi AR EBRH SN £l Bl Rogl R Ayhiuies! 1 ot
1.10-1.35 (mm) BH)5% dthgiacétpie in biept2kg (20 196, [ 1% ethyldretate IIﬂli_Ep(ames(gﬂymn)zﬂlZ 71
Searpi o 40 N epigaft byl g8 o) Tudpiechillap dithvas ffRant Wliialde - o)
(45 1V:<106%) HCY(f4BLﬂmdmxané)apd mnazstaﬂiéecﬁ@omineﬂﬁucjlt_errmE ethdr. tﬁWeméntadded droep
wi se to, . benzqg n ar gon.
The readti JHCHRT g’l‘%‘ﬁ@ "gﬂféitegﬁ@‘%@aedg&i)% 153 %’0%%@ 3 143 5s
4- (|4 but lellfJ(IhlgeHbclldz 1. dy2HD), 'N94mmmm<x01@‘t,gmuml(t,m% mmxgxaﬂlzlﬁ%lé@&frrg 38 5
mim ) Chen LD e Bt T48GadBid and {he react | on warned to room
tenperature. Thegdnpasy 1A(®-Be%mampadn-wyt pro@ﬁmylbu@w@mm((&)x ANETY). and
the organic | a was washed w t (10, m), dried, (K2CO3 filtered
and Concent’?“ﬁl’%dnlhﬁpt@ﬁé (75 mhd .2 mmo], 1. 6M) was added drop wise to bénzo{b[thiophene

25 (134 mg, 1.0 mmol) in THF (4 ml) at —5°C under argon. The reaction mixture was stirred at

—5°C for 15 min, then 1-chloro-3-iodopropane (151 pl, 1.2 mmol) and copper (I} iodide (19

mg, 0.1 mmo}) were added. The reaction was stirred at =5°C for 1 h, then at room
temperature for 0.5 h. Water (5 ml) was added, the product was extracted with diethyl ether
(2 x 10 ml) and the organic layer was dried (K2CO3), filtered and concenirated in vacuo. The
30 product was purified by column chromatography (0-2% ethyl acetate in heptanes) to give 2-
(3-chioro-propyl)-benzo[b]thiophene (93 mg, 44%). 'H NMR (CDCl3): 6 2.22 (it, 2H), 3.10
(di, 2H), 3.61 (t, 2H), 7.06 (m, 1H), 7.30 {(m, 2H), 7.69 (1, 1H), 7.78 (m, 1H).
2-(3-Chloro-propyl)-benzofb]thiophene (53 mg, 0.25 mmol), 4-butylpiperidine (36 mg, 0.25
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| sco Conbi Fl ash Sq 16x (4.1 g silica colum, eluting heptanes (5 mn),
0-15% et hyl acetate in heptanes (20 min), 15%ethyl acetate in heptanes (15
mn), all wobwsatzs +0.1 % Et3N). Yield 61 ng (50% . Therdwyukoocdséiori de sal t

was fornmed fiofddifnlOiBdido{75/He o(s%bl?mshs%ﬁﬂl%rbaﬁﬂe (s@cn&g/%ts%ﬂlb?ﬁﬁ from

rrethanol dlethyT ether to give a precipitate that was filtered and

dried. 'H Neropitle & mhyeere 80°¢ for 17, then thpigpaction was cpoled ¢p ropm 9H) 1.59

(br. d, 2H ﬂap&étufemwgtki)(s %ﬂ?&aiardhed &'&ﬂ)me ;%ocﬂm@t v(rés ex@k&ed v%ﬂ@ezh?(l Q@etat@ 2.96
(t, 21-1), (m 5 (m 7.69

(m 1H). Ex%},éna@(liﬁ%lsﬁgﬁrswdmn% %if‘i mlvetmqe ﬂthroduct was punﬁed by .

Seht ance’ E’3“%%%?%%%&?@@*’{9%”acgiﬁz%?é%ﬁ%%%%@?@Wﬁ% "
3-bro rmTE e n@@{m]mdrﬁ‘b pfied a2 (e 7Yy, The bydrerilprjde; salt WaiEfofmediy) addition 8€HGhder
argon e f(gg

4- ?4 butyl p per| |n%yaé%&ﬁe@ﬁéﬁ%&mt—wpwga%@églﬁgawm(‘lig%aqgate

mol ) in THhat(WasHilredasd dukaie 1 N]Fﬂé(cmﬁlﬂt)lﬁih9l/\@,s3}1)slm@mdﬂ-]at1 e e, 2H), 30 m n,
th NH4AC1 d t

teﬁgeratur<(afglgr{’i‘i’-:ai#ao]d?llsc@’1 \ﬂaﬁﬁi%ﬁgg@&é@%ﬁaﬁl’gﬁg ggﬁﬁ?’eﬂ?ﬁ‘ %ﬁ)zéS ) and
th 5 D K\ 23 % Q03

1 tor og and coneont oo pvacio) The “E‘%dufﬂé‘iﬂgm?‘%’fe AT
Conbi i ash Sq. 10Rapien o 16 B e gi-drhprogh g miRapiirdso) SONERRY - 0" 1%
et hyl acet al,@Bdrp; 52102 Xpiklol, 1@&9&&%&@8&@5%&%@%@ @38 ntgl> M nN),
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n-BuLi in h‘wha‘h bme7@0 mI) dqedz&ﬁﬁ@k), Altegedh andgencaeftptad it veyo @prpéuct

b b] t hi g
A T e R A G AR
1- chl or o- 3- progidpbanpefnen(( 15 1mg 26%). "B MVRBI (CDEh SRl 25, P.97 (i) 23D, 3.62 ¢, ny

0.1 mmo e t -5Cfor I h, then at r oom
tenpera#%r\é\ﬁbo?'ﬁg. qﬁ)y\@tdgjﬂ%{g rﬁ%(‘”mﬁ%fzégi’a’dl he product was extracted
with diethyl ‘et ha@ﬁs’ Clﬂ&ro)prd;ﬁrl)ﬁﬁe)]zcﬁmdn (ﬂmemg;gammdl)a%utymﬁaﬁﬂinpeuh(lggm%) :
e eSSBS A e oS Bl { b s
(3-chl oro- m@@mﬁlebzméiésmmgmﬁﬁmmm%&mmédEB@It&idonB 2.22 (tt,
2H), 3.10 temperature. Water (1 ml) was added, the product was extracted with ethy} acetate (2 x 2ml),

25  and the organic layer loaded onto a Varian SCX ion exchange column. The column was

washed with methano! (2 column volumes)and the product was eluted from the column using
10% ammonium hydroxide in methanol (2 column volumes). The solute was concentrated in
vacuo, dissolved up in acetone, dried (K;COs) and concentrated in vacuo. The product was
purified by column chromatography (0-12% ethyl acetate in heptanes +0.1% Et;N) to yield
30 thetitle compound 55. Yield 86 mg (55%). The hydrochloride salt was formed by addition
of HC1 (4M in dioxane) and recrystallised from methanol-diethyl ether to give a white flaky
solid that was filtered and dried. 'H NMR (CD3;0D): 6 0.90 (t, 35), 1.30 (m, 6H), 1.48 (m,
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(dt, 2H), 3.61 (t, 2H), 7.06 (m 1H), 7.30 (m 2H), 7.69 F&Qctohr 20028 (m
1H). 2-(3-Chloro-propyl)-benzo[b]thiophene (53 ng, 0.25 nmol),
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Water (1 m) was added product was extracted wth ethyl acetate (2 x

2m ), 25 arveshebwish ﬂmol K%sﬁlm weluaes).dhandheprodict was duisd froh thscoliumy e
col umm. agTheyghl I%Waﬂ@&num%k%ﬁdwzﬁetﬂﬁbf'@%ﬁunﬁ%oﬁﬁie@j@hé’ﬂhﬁ@ﬁﬁé and the

product was eluted fromthe colum wusin 10% ammoni 'um hydr oxi de in

met hanol  ( coaesniried Yorague dissolyaden gestare Kl ek qonecaliatediin wegeq, g he
di ssol ved gﬂoadat@g b§ bl G b o999 lﬁé’ettﬁéjldH}{at‘éﬁ’&%-l‘VIhe

product wa pur i y col um chr onat y 12% eth acetate in
hept anes +(Et£%t§yml@ the ¢itly fashppund 56. Yield 14 mg J%SA) The hydrochlonde salt was

formed by addition of HC1 (4M in dioxane) and recrystallised from methanol-diethyl ether to
25  give a white solid that was filtered and dried, *H NMR (CD;0D): 8 0.91 (t, 3H), 1.28-1.45
(m, 8H), 1.55 (m, 1H), 1.96 (br. d, 2H), 2.17 (m, 2H), 2.22 (5, 3H), 2.89 {1, 2H), 2.94 (m, 2H),
3.14 (m, 2H), 3.54 (m, 2H), 7.20 (m, 2H), 7.34 (m, 1H), 7.45 (m, 1H).
Example 53. 4-Butyl-1-[3-(5-fluoro-3-methyl-benzo[blthiophen-2-yl)-prapyl]-
Piperidine (57) (56NK05). n-BuLi in heptanes (1.5 ml, 2.4 mmol, 1.6M) was added drop
30  wise to 5-fluoro-3-methyl-benzo[blthiophene (332 mg, 2.0 mmol) in THF (5 ml) at -20°C
under argon. The reaction mixture was stirred at —15°C for 30 min, then 1-chloro-3-
iodopropane (322 pl, 3.0 minol) and copper (I) iodide (38 mg, 0.2 mmol) were added. The
reaction was stirred at —15°C for 1 h, then NH4Cl {(sat’d aq., 5 ml) was added. The product
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30 the title conpound 55. Yield 86 ng (55% . The hydrochlZi Odebsd004was
formed by addition of HO (4Min dioxane) and recrystallised from

met hanol - di et hyl ether to give a white flaky solid that was filtered and
dried. 'H NWRe€@20D): S 0.90 (t, 311), 1.30 (m 611), I1rchidusoms3sén 28

Oct ober 200wasWntcteBBill dicfRAdhePOLd 3G land &ik-olganiclay@Ppwhd¥ashell wiihrine2. 21 (m

(m 2ty . 7 Qe gReC8) ifesand bynceptndgp s Thampgnet yarmbiteady® "
(3-ineiltyl cdnﬁﬂza{rbkhaegﬂlbﬁy (prlmbthywm Hipiages) Rive A WEIOPWBUU in

heptanes (1.5 was added .drop w se to

met hyl benzoﬂ‘éﬂ‘%rﬁ'l{lf’ém bﬁﬁzo{bjthﬁpph?ﬁﬁl(}sq 1AL, Bl I;U}W}{(QDC.IQ@@ I #e?Hh2ddn. The
t
ol or 6 3 o Fonteat) 355 R 1oa READOT 8T, TRORR IR, 1 e (38 g,
0.2 mmol) were a’&i@e@hlorﬂmony@a%ﬂu@ﬁémhﬂtbmo&dthmhemim mgno 74 mymol)tdren
N114Cl t h di et hyl
et her ((283 lg.vgylf:‘%fn} n@ﬁ%ﬁlg’e@rgam g TO%B\F}\IBEI%%ZA%%(%@%, 10rr1|;a Y
dried (K2 C@;bonﬁnel(i.‘@megi 148 Gl) nrmetemtlﬂa&edl) warevshelen at FNE fprl@dhy then es
fied b h At aph t h n
Ut 1150 D S35 LB SR TG b SR il NEBA AR 5115
(tt 2H)0 Qwitl? etfigl, acShip (2 2 204, (ﬁdthédﬂgamcslaﬁe?lc(aﬂedﬂﬁb aVBnéi‘:’ZS(C}mothang’e 38 (m

rrrml) ") bu@%%ﬁfﬁawﬁ%&%@%%@(ﬂﬁwﬂ g‘% %@%B‘é’drgg" 3 120 24

mgolk) and Sﬂ%%&bﬁ&h&ﬁh&ﬁﬁuﬁ@l%amﬁoﬂﬂn hydrokie ilftnﬁbﬁioqulcbruhinefoﬁﬁndﬁ)) wer e
shaken at 8QC

, then.the regction.was, coo m t enper at ure.
Ve (1 i The g e fenat o S SR SRt FRtoRe i (47Cob P SRR (5
2ml) and thg va&@amh&prbme%aé fiaded b 8d1ema cifaihhie PraSie{01 100 @b Bedgeincol um.
The col umm was led with nethanol (2 col umﬁﬁ?l u }( (éheﬂ t he product
was el ut®d I?E'PE%‘P%‘H@ é@tmwd&q%@@%%n Hﬁ% 324 net hanol (2
col um vol URRBdchloHas saOk 4B Sy a8ARGESTHE(SM th Bio¥@R)Y fnd réérfstalised droba
acetone, dried (K2CCBi) and concentrated in vacuo. The _product was r|f|ed

by col umn cRetémel-digtharpriperto sivoohie Frypiala thet were Hitered apst drieds HRWMPoCLEP
yield the tsébs(t,cmgls gmi?&?mi/:sﬁh ona%%ﬁa@g@ 4, %S, Wg@ or31¢e 3sp) t Was

formed by addition 0 recry d from
met hanol - di 28h{Hr. te2ieB.01 ﬂnﬂzHgﬁvlé (., W), 84 Syl qLcZH),hb@ﬁ (Wt 21,17 3dddéd Fand

dri ed. gdﬂ\%% ) 8091(t 311), 1.28-1.45 (m 8H), 1.55 (m 1H),
1.96 (bf. d Wﬂ (m , 2.22 (s, 3H), 2.89 (t, 2H), 2.94 (m 2H),
3.14 (m 2H), 3.Exuniplg 52 W,a-md@@ropyl)-b@myzbfmwpner(errfs)1hﬂbmlxﬁm@f Z-(3-Cltlpip-
Exanpl e 53. prop}'%J Bé/nzo[-g]t{n%plge%é (JOZ'D%[I 193 %Jmnq} &d%h&%ngrﬁ&ebélbbtgl, £8 QEEED].?\NXJ )

propyl ]

heated to 50°C in acetone (Sml) for 72 h, then cooled to room temperature. Aqueous sodivm
thiosulphate (1 M, 10 ml) was added and the product was extracted with diethyl ether (2 x
25  20ml). The organic layer was dried (K2CO;), filtered and concentrated in vacuo to give a
white solid that was filtered through Celite and eluted with heptanes, The filtrate was
concentrated in vacuo to give a white solid. Yield 1.038g (80%). 'H NMR (CDCly): & 2.24

(tt, 2ED), 3.04 (dt, 2H), 3.27 (¢, 2H), 7.07 (q, 1H), 7.28 (m, 2H), 7.68 (m, 1H), 7.77 (m, 1H).

30 General Procedure for the Alkylation of Amines,
2-(3-Iodo-propyl)-benzo[b]thiophene (33 mg, 0.11 mmol) in DCM (240 pl) was
added to the amine (0.10 mmol) in DCM (200 pl) and the reaction was shaken at room
temperature for 18 h. DCM (1 ml) was added followed by macroporous tristhylammonium
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pi peridine (57) (56NY®5). n-BuLi in heptanes (1.5 m, 2. £2&@ciober2006M) was
added drop 30 wise to 5-fluoro-3-nethyl-benzo[ b] th| ophene (332 ng, 2.0
mmol) in THE (5 mM) at 20C wunder argon. The reaction m xture was stirred
at -15C forw@OvssdTe, then 1 -chloro-3 iodopropane (322 plecidvdirmsal ) and

copper (1) medigde FEhrbddatt (STH 30@%ﬁ fdlng, FRgonanteRekioRipicdPamdthd I red
at -15C for 1% %’ﬁgﬁnch:l?sét é’) Olﬁdﬂ gs %)élgd Thgmp%oduct 47 28

Qct ober  200%30fioR was sukomatpeor @Ww&laﬂsfeal hmagly@wwea@ﬁfbﬂlwstanata (QOppgs .28t her

(2 x 30 m)man gg,t&go&w?&hﬁolb@ys?wmmhﬁ&ewoﬁmﬁgﬂ}ﬁen deh6ym ), dried
(K2C38), filtered and concentrated i n vacuo. The product was purified by

S (rjl)g ;rln) chr otmp@giiueqﬁyz bOThB‘?%‘:&!%%mmg;%@d qmugigl@fﬁ 10;@%@?% oglj\lu/gg- chloro
111 R:Erﬁ% d et w i

gcnglf’zjt 1Hjle colmlggi mé%;m;nonmnﬂ& % 111 thénol (2 ﬁlumn%imes) g']éf7h§!elj?solute nl}b

o) 4 DR PR B S s dﬁﬁ@%@%ﬁ@wh& PR bl uetds ™1 e

mo |) and SOdI Lﬂmanq:&r5550M-Bea@zbﬁgﬂzi@be:ﬂ:zq:Bpmpyl)-)f-manh}@um-aﬁnet(15'9)I e (2 nm)

I e Y e I

g; %Lnatemt gglper(c&@(l'zmg)co 1@amehol)hte yialdgamg (5B #) ef 1- t&;b&imc[b](llabphea—2\4&¥pr@yl)scx i on

t hen t%e pr'othy ﬂﬁ%%mig%%%nﬁﬂ&'%%ﬁﬁi@h%%@#bm de

in met han0|2}ﬁ)219@|[ﬂalfﬁH)V.@k@(fB§H) zmﬁ. m? 71108 (AVAED),CROTRIE) LER R (in)1

di ssol ved in acetone, dried concentrated in vacuo. he product
was purifi é@BH-col um chromat ography (0-12% ethyl acetate in 15 heptanes

+0. 1% Et 3N) t0 yighghd fm1k3~hh%bmmﬁ9waﬂza'}lpm¥j?k%ﬂﬁip irde (B0)X56NEMY).

hydrochl oride salt was fornmed by addition ‘of di oxane)_ and

recryst & | i Biareaatignivapeartied or aqspiingyp tb@tgﬁmralwcgqh%uw 4-bengyknipggidine; hat
were filtergd n%)d 165&:&61) to ﬁl&*b@mg@@ 16 %e&o@)?thfobheﬂ'%kpr&pﬁ)l Ly b8RzyRH)

1.37-1.62 (m 2.92
(br. t, 2H)pirgidie. Nﬂ\/l‘Rm}DD)?ﬁ w(mzmm? 36‘5@1,(451) IEP-(nzH}IJ 27381&(dt

210 34 s o TP g e 608 .
pr opyI ) - ben(m[lﬂl),t']ﬂzxphéﬂa (902 ny, 4.28 mol) and SOdI um Il odide (1.29 g,
Cenper afr o, AqURIO & VA AP L RIBEHIREE e PR M5 RNt g (e
pr oduct was(6¢)<(t’>‘6mad Tite rdactibnetd3\chrried bwiracéording &;&h&@aﬂﬁal préteduengiapi4d2i ayer
Sol1d that e Hear bHRERTBAOH e D SLoi Lok LRE N Gnes. The
filtrate Wagenzo[p]thiophen-2-yl-propyl)-4-(2-methoxy-phenyl)-piperidine. 'H NMR (CD;OD): & 1.77
(im, 4H), 1.98 (m, 2H), 2.10 (m, 2H), 2.46 (m, 2H), 2.94 (m, 3H), 3.04 (m, 2H), 3.79 (s, 3H),
25  6.88 (m, 2H), 7.06 (br. 5, 1H), 7.13 (m, 2H), 7.26 (m, 2H), 7.65 (m, 1H), 7.73 (m, 1H).
Example 58. 2-(3-Bromopropyl)-2H-benzotriazole (35AKU-17-2) (62). Toa
solution of 1,3-dibromopropane (510 pl, 5.0 mmol) in dimethylformamide (10 ml) was added
benzotriazole (600 mg, 5.0 mmol) and KOH (430 mg, 7.7 mmol). After stirring for 20 h at
room temp, water (10 mil) and ethyl acetate (10 ml) were added. The phases were separated
30 and the aqueous phase was re-exiracted with ethyl acetate (3 x 15 ml). The combined organic
phases were dried over MgSO4 and concentrated in vacuo, giving 1.44 g of the crude
material. The crude product was purified by flash chromatography (0-10% methanol in
DCM), yielding 274 mg (23%) of the title compound 62. TLC (5% methanol in DCM): Ry =
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concentrated in vacuo to give a white solid. Yield 1.03828@0ober 2084 NVR
(CDC13): S 2.24 (tt, 211), 3.04 (dt, 2H), 3.27 (t, 2H), 7.07 (g, 1H), 7.28
(m 211), 7.68 (m 1H), 7.77 (m 111). 30 General Procedure for the

Al kyl ati on wf)omnes 2- (3-10odo-propyl)-benzo[ b] t hi opherex/u088s6ny, 0. 11

mml) in R 200 1.1)
and the reac |on vvas(42 Zﬁég?ﬁj g%nzté%e]ﬁ@r é]fﬂ ?]eﬁ%m@g) ﬁ)’wénﬂ was
added foll oimeﬁ(ﬂyt)nﬁéﬁ(mhmous triethyl ammnl um 48 28 Cct ober 2004 WO

01/83472 PCT/ U5 Jé 13 ngI@_tﬁ%’gpolr{ ne%ﬂ(i’ rﬁf\&e&f? e@g A% nmol / g

| oadi ng, Argona rroom
t enper at ur ez$)0 Tohsﬁuhﬁﬁ&ﬁ&@ﬁrﬁﬁ@rmd)km{-bmmam €74 fg, ¥ mihoB5n. nmol / g,

Ar gonaut_ Techngl ggi es). s .added,.and the r tipn ken_ at

t enper atur e‘%fnﬁﬁ‘y%g‘mm}fﬂ%\g Pélglﬁ‘ﬁ %ﬂe‘i}%@thl%ﬁﬁ ﬁ? %ﬁ’é@g’g’ %ﬁff]‘é ag& 1 gﬁ"%%g(m?do n
exghaﬂge colg@mnzﬁmﬂmz Gmiolyin dﬂ@ﬂxy}l}m&hﬁfidwstﬂﬂ) rmnblﬁﬁgtﬁe wad sﬁaeéclmir‘]lzo(;h)hw m;s)
anteprouctwaseu e colu m roxide in
ot hanol ' ( 2OCBEHA %‘lﬁ‘i%%’i%‘)e ottt (ot ithshen aaieh Theplpsen Tt

di ssol ved i gpaerRtaiEthe ﬁh@@@ﬁ}e—é@cﬁ@ﬁ@tﬁ@ﬂa&%&ﬁt@(ﬂxﬂﬁ@ﬂﬁﬂe Exarrpl e 55.
1- (3Benzof b]th| ophen- 2y pro per| din e

th h
reacti on waomphined;oggpnispha ég'ﬁ’fedﬁ“ﬁ °Y361\¥H$ d‘@ﬁ&?n&fmtﬁf% %ﬂf?‘g?‘{\g& ﬁs?r-ert ﬁyl

10 pi pegd di Ag of thé chlle nﬁteﬁ@l 'B‘H@J:r}ide ﬁr&ilﬁﬁt ﬁés%uﬁﬁed@ ﬂa@ﬁ%roﬂtﬁto thy (0-10%
1-(3- benzo[bthlop en- 2-yl - propyl) pi peridjne . (CD3CD): S

0.92 (d, 31mpthanol urDECM) yizidiog 23230g ((777’@ 9ﬁ 1316 gtle e3pepgd 635 Thy oxalptegspliovgs 411) |

2.40 (t, 2 ar@d@ém()ﬂahc%h)(nz 08 didlay1 Lthdd TLE. (?@Aﬁ{éthaﬁéﬂﬂncinfiﬁf%w 111),
q.

7.76 (m 1 3’ le 56.1-(3 " Benzofb]thio pr o

benzyl pi per HBLG&V$ G{ZI)‘:thQMNM&)ml 218VIs( )éé"&/ Hr@i@é&éﬂ@ N% Gﬁﬁlaéccfmr di ng

to th /- 1) t

Vield 16 ng EAGH MY e ol o Brabs PLERE vl P Ay GE B R, ) 1O

pi peri dike. t)! kBNﬂH,dWGD)IB(SHJmBQS@r@H,t}le) 1 47-1.67 (m 4H), 1.92 (m

411), 2.38

7. 12) 7.15 (§nm 3 ”)f”‘ié’ ?’z(fgﬂ(ﬁﬂ"f’ﬁ% gH?’B %%’w"{z ’]‘:’](')114;“7”(7)?#2@(’) 111"1%1) 20

Exanpl e 57. §oilitﬁm%@ 0 ZaliBbinbpropdhe (5102:1,)5.0 fpinopih fimtHyHommintidn 0 plemss Jdded

piperidine . (61) (561VK42§ The reaction was_carr|j &&WOUI ac oréj ng to the

general pr obedeiFiazols(oRg me. {- mmpgly and KO (450 me) 7.domael). ESt(“l‘?g‘i%b Bgo nmol )

to yield 1798 tkrk %vat@f (1511 ande 1 acetate (15 ml) were added The phases were separated
benzol b&t hi ophen ropy 8,2 met hoxy phenyl) gl peri di ne,.

(CD3QD) 20 emﬂm 788‘7@8%6%@ ith pthybaceigte (3rx 29 md) Thezcomnt%or&ayf)
2. 9111(1m ‘;’ es‘?vchgdﬁéﬂ ov&l»;l%so-ﬁ at?d%oﬁ«?entrgté% wnngsf#@ §18thé EPud dduet. ]7_1‘]1_1%6 (br.
> ). 7 cmde( ;E?oduct was purified by ﬂash chromatography &)I lnd% methanoi in DCM() yielding 705
mg (59%) of the title compound 64. TLC (5% methanol in DCM): Re= 0.4. HPLC-MS
(Method A): M= 239.9 (UV/MS(%)=52/58).
25 Example 61, 1-[3-(4-Butylpiperidin-1-yl)-propyl]-1H-benzotriazole (65) (35AKU-
19). To asolution of 1-(3-bromopropyl)-1H-benzoiriazole (705 mg, 1.6 mmol) in
dimethylformamide (5 ml) was added a solution of 4-butylpiperidine (140 mg, 1.0 mmol) and
KOH (240 mg, 4.3 mmol) dissolved in dimethylformamide (5 mil). The mixture was stirred
for 20 h at room temp. Ethyl acetate (10 ml) and water (10 ml) were then added. The phases

30  were separated and the aqueous phase was re-extracted with ethyl acetate (3 x 15 ml). The

combined organic phases were washed with brine, dried over MgS04 and evaporated to
dryness, giving 776 mg of the crude material. The crude product was purified by flash
chromatography (0-10% methanol in DCM) yielding 146 mg (49%) of the title compound 65.

50



Exanpl e 58. 2-(3 Bronopropyl) 211 benzotriazol e (35AKU - 128 Q3tob&2004To a

sol ution of 1, 3-dibronopropane (510 [il, 5.0 mmol) in dinmethylformmde (10
m ) was added benzotriazole (600 ng, 5.0 mmol) and KOH (430 ng, 7.7 mol).
After stirrwQg1/8dr2 20 h at roomtenp, water (10 m) andPEUSAI/1¥6et ate (10

m) were adpRbyaheaR tmgl% M@&ﬁoxﬁ%ﬂﬁm&ﬁql 3€q ﬁﬂhétﬂﬁ cfat §OU 1A ARShates
re-extracted with ethyl acet ate Mm;% he conbi ned or‘?_gnl C hases

were dried @@@%ﬁ&%ﬁﬂ%ﬁ%ﬁhﬂé@f UV YSERYTa0H9N 8 crude
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| uti 3- 5
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wat er (10 rﬁ‘ﬁtYIWQF’gdl{‘ff'n@ﬁ9 %&8%&&%%@%@%@ 8@%&!@1‘? E’Hl"bﬁ’ﬂ“? edaqueous
phase wep rRa&FRGIEOM, Wit hkidthyd 6@k Werk 3dded 2thePhises WoR sedithibd @ the gani ¢

phases were dried over I\/gSO4 and concentrated in_vacuo toQ produce 3 83 10

ng of the ciayeusphesewasre-oxtiagied Withethylaselate(3 w3 mbl The sombingg orgagigiphases
chr omat ogr aphy wabhiel mmﬁu@fa@bvérmg@,@mmae%%mt@&%n&a dividdA. o@g om@ title

compound 63. The oxal ate-salt was TPprepared fromoxalic acid (1 eqg.) in

d| et hyl et hende prodyct. Thesmde pradest Wla-ﬁP dpy figgh chmaamgrapgpﬂtl%lr(ew@@ﬂa@l A) :

Mr== 301.2 f :
7.37 (2H, m%%ﬁ%&%?ﬁq%@@ogg ?gﬁc&éﬁ%z 45" %gcthaﬁt’]m?zcé@) h) ; I1%4
(2H, 15 t)06.5.HRIC-MB Mefod A); Bﬁ-@zmaqwswwm)ss (311, t). Exanpl e 60.
Lo o0 B0 ROl bt 9 e
1,3-dib h
g A
t f t at A
LTS i tad R B St L s AR S B 3R,
re- exfjI r acfjI Q.20 g, fl\l/)gzgtg}yibl)&ﬁm ;atoezwmao%m il pf waiaem@nﬁbdmedrfﬁmgaﬁﬂx?d mhaz est
wer e rpe over a con Lvin e crude roauct.
The criffie Hoeaeem iy gﬂm@?@“ﬂ%@ ﬁaﬁéaa%éﬁﬁaﬁ%l 8@%@8@@@&% thanol in
DC14) yi el ddtﬁ&:lg7ﬁ5an At % h. hndiiee pbrtibh 6F BMAIN 66137 thirel) WaYud®idhasol in

DCK: Rf = 0.4. 1PLC M
the mixture was stirred overnight. Methanol was partly removed using a Rotavap, and ethyl

acetate (10 ml) and water (10 ml) were added. The phases were separated and the aqueous

phase was re-extracted with ethyl acetate (3 x 15 ml). The combined organic phases were

25  dried over MgSO4 and evaporated to dryness giving 93 mg (71%) of the title compound 67.
TLC (10% methanol in DCM): R¢= 0.4. HPLC-MS (Method A): M'=329.2
(UV/MS(%)=98/79). "H-NMR (400 MHz, CDCly): 8= 7.72 (1H, d); 7.36 (1H, d); 7.25-7.10
(3H, m); 4.86 (1H, 5); 4.15 (2H, t); 2.84 (21, d); 2.26 (2H, 1); 1.99 (2H, m); 1.86 (2H, 1);
1.71-1.62 (4H, m); 1.34-1.16 (9H, m); 0.90 (3H, ¢).

30 Example 64. 1-{3-(4-Butylpiperidin-1-yl}-propyl]-2-phenpl-1H-benzoimidazole (68)
(354KU-28). To a solution of 1,3-dibromopropane (205 pl, 2.0 mmol) in
dimethylformamide (5 ml) was added 2-phenylbenzimidazole (389 mg, 2.0 mmol} and KOH
(266 mg, 4.7 mmol). After stirring for 16 h at room temp., 4-butylpiperidine hydrochloride
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(Method A): M= 239.9 (UV/ M5(Q 0)--52/58). 25 Exanpl e 61.28 October 2004
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3.13 (2H, d); 2.62 (2H, t); 2.35 (2H, m); 2.22 (2H, ©); 1.76 (2H, d); 1.61-1.46 (2H, m); 1.36-
1.24 (7H, m); 0.89 (3H, {).
25 Example 66. 1-[3-(4-Butylpiperidin-1-pl)-propyl]-6-nitro-1H-indazole (70) (35AKU-
40). To a solution of 1,3-dibromopropane (205 pl, 2.0 mmol) in dimethylformamide (20 ml)
was added 6-nitroindazole (325 mg, 2.0 mmol) and KoCOs (590 mg, 4.3 mmol). After stirring
the suspension for 20 h, 4-butylpiperidine hydrochloride {178 mg, 1.0 mmol) and
dimethylformarmide (5 ml) were added. After 20 h stirring, water (15 ml) and ethyl acetate
30 (15 ml) were added. The phases were separated and the aqueous phase was re-extracted with
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ethyl acetate (3 x 20 m]). The combined organic phases were washed with brine, dried over
MgSO04 and concentrated in vacuo to produce 511 mg of the crude product. The crude
product was purified by ion exchange chromatography (washout with 10% aq. NH,OH (25%)
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the m xture was stirred overnight. Methanol was partly retoQebersi0tg a
Rot avap, and ethyl acetate (10 m) and water (10 m ) were added. The
phases were separated and the aqueous phase was re-extracted with ethyl
acetate (3 w0eB83i2z). The conbi ned organi c phases were 25r@UsSstisver MySOH

and evapor a:hembtttanolm ayh@sh cl;;lomatmgraﬁﬁy (0t 007 hethamel int IEM) ymldmg(m mlg)ﬁe(d of7. TLC

10% net h ~ HPLC h
(W NSETEA) o e i0e coaohigk Y. 7B Oiise- el syernid Bamipyakc aqd (R ey Ta iyt .
7.25-7.10 i, TG (10% B6thérbtin BEM) AR 0.4 ZPLC-BB (M2thSd A): V= 3451 2. 26 (2H
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added 2- phetdth BEAAN - HaO8, 80 B8YGHD- 2.0 mol ) and KOH (266 ny, 4 7

nrnol). After sStgpl, rmf genétg oﬂ&zai-?—g E’:‘m«ig) C@%Ui'd’i QhRRA LA Ne
hydrochl ori de 51 28 Cct ober 3472 SOl / 13561 (176 ng, 1.0

mol ) was %@éwdrwm&aczhﬂw?»ﬂ Wmm@maaau(ﬁqraha‘rasqu@quehw 4.8 mol)
was added gﬁﬁmmaﬁh%ﬁs{g%%ﬂna} 3%%&5&@0&@{3&&%&%&%&% (10

was

m) and ethy etate were a d. The phases were separated and
t he aq quusreﬂWaﬁ)M\h@sbqrfgm@X@noaaﬂoe@O diiynass. Vaten (R0 m@e!nép@c( Hck(aqg(SM) WeThe
conbi ned or 0 and

concentrate ?@o%ﬁy‘ﬁée@%%%&mﬁ fo?ﬁ(t IE% rggu ?‘ﬁ'm p%mp%fa%q%?: crude

pr oduct WaScoElHd‘ted b}eﬁltrbtyoﬂ dnd Sasledd rod thedMvD GICE Ty sél(ﬂ-rﬁﬁ%ﬁm&mlved in DCM)

|d 71 f the.title, d T % net h | i
L CLIS ol ot e vy viSI9iR 45 B FeSp TR LB TR C 460
“”fz 10551?)2‘.3"%%“7?‘85‘?]3‘?@'@‘?? OHELOMS Dbt A 1368 (2 i) 2 %5 Lo
(31 Fs R asio opl etk o He P SR B 539 (.30 o m
I H -i ndazolgéﬁ%) m).('ﬁﬁaﬁﬁ m4%.87 fH@%SOI ution of 1,3-dibronopropane (205

pl, 2.0 mol) in f of mam de M) was added 3-chl oroi ndazol e (306

2.0 mol ) arfexarpi4 ti84@(62 Chriproethopyhbaszyldliggeazofe GEAKV44d72)h el susnbedioni on

ny,
L?;na%ﬁylhf ofrrfgtrrgréljng(z C%inq gé wer ?%d‘g’(e%é 9]%0@2? %%Wﬁ% e](g wat erad?%}g m )
and et hyl deetadtsofdAd]-Ado) (400 mez, & dchaxol) aitdd{qﬁlﬁhsé@ mg 3¢ smpl. e edx@redwashe
combi el or BT o gA RS rp e GLaNDee (Y P FerrP 2 Bl W e
concent r at elided) ThaphiRed Werd bép@ra&&n&ﬂnc@zﬁuéoh@plﬁﬁdlﬁ& 1HeRige el witheghy! aetitke
SIr g?gf;gvﬁ% %”fs' 1:1;15 eﬂ:e%mp 2 Qrg%nr}cr: 8 cgrg Gra%ecs tl]:ig% enﬁngda OQJ%J: Nfgg Om
concentrated ir vacuo to give 543 mg of the crude product. The crude product was purified
by flash chromatography (0-10% methanol in DCM) yielding 378 mg (64%) of the title
25  compound 72. TLC (10% methanol in DCM): Re= 0.8. "H-NMR (400 MHz, CDCls): 5= 7.68
(1H, d); 7.55 (1H, t); 7.4 (1H, d); 7.28 (11, t); 4.72 (2H, t); 3.94 2H, ©).
Example 69. 3-{2-(4-Butylpiperidin-1-yl)-ethoxy]-benzofdjisoxazol (73) (35AKU-
46). A solution of 3-(2-chloroethoxy)-benzo[dlisoxazole (378 mg, 1.9 mmol), 4~
butylpiperidine hydrochloride (270 mg, 1.5 mmol} and K,CO; (537 mg, 3.9 mmol) dissolved
30  in dimethylformamide (15 ml) was heated to 80°C and stirred for 24 h. After cooling to room
temp., water (15 ml) and ethyl acetate (15 ml) were added. The phases were separated and the

aqueous phase was re-exfracted with ethyl acetate (3 x 20 ml). The combined organic phases
were washed with brine, dried over MgSO4 and concentrated in vacuo to give 586 mg of the
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0 ng (369 of the title conpound 69. The oxal ate-salt w8 Qetepear2€84f r om
oxalic acid (1.1 eq.), in diethyl ether. TLC (10% nethanol in DCM: Rr=
0.5. HPLC-MB (Method A): M+ 334.1 (UV/ MB(% =1001100). ' H NVR (400 MHz,
CDC13): 8=wo &&3¥216 (4H, n); 4.43 (2H, t); 3.13 (2H BCVEWIEBRH, t);
2.35 (2H, rehide Znabetial. Ate ciulls prbavdd wepurified by fldshGhronadd@rdphiyl(0-6%o;methadblinl. 24

7H, : 0..89 t d I
br opy1 ] - - 6 TN Hekine) 13d 2Bare] b ioaRpbinnty: TheSrafidplyotas repyeta rom
1, 3-di br 0%&51%%{&@(1(1&91; ih dle&ypetﬁemnc (9% BiciiRion i DOMyERF=AE3. (EEQOMS was
added 6-nitroi ndazo 325

After sti rr(M?élOthﬁ ST Q?eh@%ﬂ’(@—@@ﬂﬁ%) ﬁ%(@ﬁ@?&[ﬁﬂh%? 6%1?{128“ de
(178 ng sg%%i)tﬂlzf%t M'hci)oﬁ ﬁ@g}g?)eﬁ ?}% W%ﬁ(ﬁﬂ%ﬁadl 3é¥f1t1§r(9}%0 h

stirring, thyl ac were added
phases weren)s@{B&(ﬁi,éhl and the aqueous phase was re- extract ed with ethyl

acetate (3 x 20&1%% 1e pE3. mcﬂgg&@r}gg}m C1- D2 HY52 8IS, mﬁ%@&ﬂ&h brine,

dried over con entrate i'n “vacuo t 6 produce ng of the crude

product . THEbmmaldmzm Mdme(ﬁé&gplﬁlmdﬁmmywwm&ﬁ@@f@mmaég@ﬁ%
(washout wi,t
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DCM  yicel chnﬂgddéﬂldm;)\(n@%vhxlﬁtherdaendnwtrdseatmﬂwp&\hnmamnlﬂih@rwalfmtthﬁrsalt vvas

By - = oo Fpsg Rl hafad ) v RO, wplelos Gl VASRIRTE? (400

MHz, CDc:13)slov8y 18llohed(bitdn agdeoussalutiop DRS04 (13 I-B(D/c(oillH,I-IZSOED)(?-O Al)7Bhe | H,

4,56 (2H, t); 2.86 (2H d). 2 3 2H 68
(200 - 1 eble gl ptrpes ey it Byt ATl mdnSforiite o) ) 120
(35%5 ?j%) dr %}o ﬂmﬁaesﬂw%e@ﬁt?ﬁm@%emmI ﬁkﬁm mdasmdlln(caleﬁaggcuo]tez (r)mDI )
in was added a. sol ution on i i azol e

mol ) i1 t dveasradelptdhe it LLe(yqup?und-m% (|1r18>53 er"E 56& maferiplviag usgd (‘T@‘OPE? | ux for
4 hrs. bef qufhepaR@da@ibhon to dryness. Water (20 m) and conc. HO (aq.) (5

ml) were added and the solution was refrlgerated (5 %ffor gg ? The
resul ting preci grusple Hed5-Cobrakripeidn-Llovmrerth frngate WA rige ¢4 oM HO! .

The solid g@bﬂm?lw di,'35 Alingsl- 3Lﬁ)—p1%55ﬂ3ﬁem% .83) WS BRI iPhi®ddolls YEIEUA

yleldlng7 of t etltle conmpound 71. TLC_  (10% nethanol _in DCM:
Rf = 0.2. Hndc»:ocﬂei we‘{ nifhylagiae (80 meg b1 pungiversoarideslhysyayee, followgrfky (400
MHz, Ql 71 51171% fﬁb' SnYm Trehixfite washlid®ed td-wikm td 26, (1 H, m) ;
3.87(1 , mg@uﬁb@ 8. 3- il or oet hox - benez‘gf dJi soxazol e SSSARU— 45
(72)). To aangcﬂjag{gt@wd and concentrated in vacuo to ymld a crude product that was redissolved in

DCM and washed with water. The organic phase was dried over MgSO4, filtered and
concentrated in vacuo to a brown oil. This material was used immediately without further
purification. |
25 4-n-Butylpiperidine hydrochloride (967 mg, 5.4 mmol) and Na,COs (1.28 g,
12 mmol) were suspended in DME, stirred at rt for 30 min, and then added to the crude
material in DME. The resulting mixture was stirred at 82°C overnight. The mixture was
cooled prior to addition of ethyl acetate (15 ml) and water (15 ml), exiracted with ethyl
acetate (3 x 20 ml). The combined organic phases were washed with brine, dried (Na;SOy)
30 and concentrated in vacuo. Purification by preparative HPLC followed by treatment with HC1
in dioxane (4M, 2 ml) produced the title compound (75) as white crystals after washing with
DCM. Yield: 130 mg, 0.3% (overall). HPLC-MS (Method A): M'=298.3
(UV/MS(%)=100/100). "H-NMR (400 MHz, CD;0D): & 7.55 (d, 1H), 7.34 (d, 1H), 7.09 (m,
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of 1-brono-2-chloroethane (250 I, 3.0 mol) in dinethyl {2 Qeiobere20040 )
was added benzo[d]isoxazol-3-o0l (400 ng, 3.0 mml) and K2CC3 (440 ng, 3.2
mol ). The m xture was 20 stirred for 20 h and then heated at 80C for 1 hr.
Et hyl acet aveo®@72m ) and water (10 m) were added. Ther@Heses3seEr e

separ at ed aff) 7.0€AAHF056 RNIEH, IEHd, OHF QL I7AR, sﬂ) wilimes Iyl opeetay, 8.58( 3 X
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MyS4 and k¥HHepdm&¥Li3F)vacua to give 543 mg of the crude product. The

crude product | A5l _ At gg;,@,g%,{ PA0SE).
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7. 44 (15 d)y whs e&i*ﬂu?fh%lpen 41085 7.1 homody A4 RLED, ltmﬁéﬁ)g?ﬂaé{)A{ZU 46) A

[ 2- (4-Butylprperidin-1 I oxyJ-benzo[ dJi soxazo
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nmet hanol |n13m,ﬁ(ry|%1)d@9@$t,lﬁf) ng (35% of the t|tIe conmpound 73. The
oxal ate-salt was pre ared from oxalic acid (1.1 eq.) 119 di etuty et;1 r. TLC
azole (77, f

(5% net hanol i n Exewple Bt 2-13-(4Bupyiniperidin-T-plwrengli-Luyethih-LH-berging

UV/ MB( 9 )/
El 57 ( (2 H/Q ]gzj%ﬁg%li) AIHDW;B 2&3@&6%&%&)5@@%%@%?8?}1@@53 r@ﬁ’olﬁarﬁ%@- n ;

1.32-1. 18 ( lplpﬁsldmela@ t(ussﬂlc agid m@eaﬁﬁﬁrél%meqwﬁaéép@mhpﬁp(hﬁ%ﬁeﬁ 1- ol
74 32HS 26
(74) ( ﬁﬁ)mdg %vﬁgsﬁeg t@ﬂ& ]ﬂﬂet%as%:%%d&ﬁ%@im%ﬂr@ ﬂygﬁa Irésau()én%ue wak

mol) in a her was stirred heavil
3- 1 ndol epr cnmumdlmioamo@—c()Hbaﬂl @aOER(4Mroicy 1v@mmmmnlwmmw ous di et hyl

ether 10 andAAARduALOP 135, Wohd Fad AfrLRA RS Bl Jx@e&'fﬂéo@@@ shgact i on

TeCY
m xture vvasp? r en stirred at roomtenperature

(rt) overni \g:tstprepme‘mn( aﬁhu‘ac)ld\?\‘akeca)jdembthyi btbed Yield bl g %y ‘BNMRueous

i xt ur ek s U EhC b GGT AP Pethir 7E & F90h 29000 Dty BB A e

organi ¢ phazgs1.8e(te2rRs6e ¢, Wi, . 411, e m, SE) s (NaB5O04) filtered and
?ingegg ' a%—ﬁg l: ptﬁ\t/fgg ﬁ& }é(r Ilbs Ir%ﬁga?qjg éc T tﬁglﬁtjfi (8 (4-—&73{%1};%_035:;:‘1%)— -y -et?:yln —amge4
(78)(40-LH-70-17B). To a shaken solution of 17-indazole-3-carboxylic acid (49 mg, 0.30
mmol) and N-hydroxysuccinimide (36 mg, 0.31 mmol) in dry DMF (2 ml) was added a
25  solution of dicyclohexylcarbodiimide (62 mg, 0.30 munol) in dry DMF (1 ml). The mixture
was shaken for 16 h followed by addition of 2-{(4-butylpiperidin-1-yl)-ethylamine (28 mg,
0.15 mmol). The reaction mixture was further shaken for another 24 h followed by filtration.

The organic phase was loaded onto a Varian SCX ion exchange column. The column was
washed sequentially with methanol (5 ml), isopropanol (5 ml), and methanol (5 ml). The

30 product was eluted from the column using 5 % ammonium in methanol (5 ml). The solute
was concentrated in vacuo, dissolved in acetone, dried (K2COs) and concentrated in vacuo to
produce the title compound 78. Yield 47 mg (95 %). "H NMR (CD;OD): § 8.21 (d, 1H), 7.56
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further purification. Exanple 71.3 [3-(4-Butyl piperidin-28 @ttpber 2004
propyl]-1Hindole hydrochloride (7S) (32HS34). The crude

3-(1Hindol - 3-yl)-propan-1-ol (1.8 g) was dissolved in anhydrous TBF and
cooled to -wWoaw3472Tri et hyl amine (720 ng, 7.1 nmol) was aReBY3ssyri nge,

fol | owed bya2iomelubancrs) f.00h, 10 259 GoHTE0! 0, 219, BeATA, 2 Foe, Mt ur e was

allowed to warm t ’eréd and concentrated in vacuo to

yield a crud&d @r%ﬁlaét—’"‘tll"?dt(md\ﬁg) 0&8i&3B)ved in DCM and washed with water.
The organic phangm &fgry?gi(pygﬁ, b@ﬁ%hl_%;@ﬁ?g_ﬁgglﬂqgg&gﬂt (@ted in vacuo

to a brown oil. mat e w t hout further
purificati dﬁﬂﬁgﬂﬂ)ﬂﬂs@ﬁwmlﬁéﬁl Ale-bupelpipenidivg . 'PMF5MFO-EH4'I¢%%I ) and

Na2C®B (sl g@ e)gmg&ég' J)T £doB1ed KR d(e§’8 bgﬁgﬁ?ﬁﬁlh%i Z’(ﬁ 3h n{g hn?o m'S“’

and then a mat er | a e res |ng ure
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t hyl t at t t 3
S 25 abfohdlnt s B! B Tabaeo R B ool M 1865 A"
30 and concheini:aireavas noncamaned iPuddub. Methylathylkeiane €pml)and ¥dutyRligeridalel owed by
Lo anren: 3 bas ol AR ey pR RN b e b (7
BPLC- MBL(( l\fetbh@ﬁiedok)y ﬁﬁfﬁno%?&d&he 6@&1&@&8@%& @f2h E04pbratedHo WiReds 406 sililt waSD3CD) :

S 7.55 (d, tgan &'6 54 28 COctober 2004 WO 01/ 83472
PCTIUSO | 1 01"2%“?3 PE?’ t° ipadins ppfp aj/eppn % Xgen gxchangg fgst oplugan.

SH, 2.14 (1R &%&Méhed%@meﬁan@ﬁ? L6 g aﬁﬂ‘the%ct QuiSPwlih 10‘5'%:}3’1-13 inExanpl e
72. 4-(4 Butyl pi peridine- yric ‘acid nethyl ester (76)

(7 4(5) LH F8) _metgahoa(S&ﬁl) urhe&ahlmfwaécbmﬁm@uhymm ’glgntdmﬁmgﬂa:yé wes foemed 4t a35 ¢ 1, 00
. . t t

g 71 ool §1 ik RSEEEE o byl o M’E‘%m%gr: AP ipelorre plgBd 15
the reag! i opefhtiathéy ugﬁﬁ%ﬁ%ﬂ?ﬁéf AALUTIS) ﬁw@ﬁmaﬁ%'s%'(éj?g?x 20

wat er (15 .~ The aqu hase was tracte yl acet at
m ) and thel.1$08bEALHNOT.gaNi6a () a.SED, M@ddﬂﬂﬂﬂz(mmm and (eQnaent r at ed

LPOXE‘.E?%S&&&H}J@H%#%@@T e Gadabiia b0 SsD RER T 8 (S Bt 0. .
5 3 g5 (o SONBI Ricib), 8 18P, SR 0] 386160, W, dudelyBaA D)
210), 159 o, 2190 1108 Bonaat (o Yubk L BN (33l ExpBheafd. 2
20 (64LHY29-2): IH-NMR (CDClg). 5 0.90 (t, 3H), 1.14-1.38 (m, 9H), 1.62 (bd. d, 2H), 1.86
(bd. dd, 2H), 2.16 (ddd, 2H), 2.21 (dd, 2H), 2.75 (bd d, 2H), 4.50 (1, 2H), 7.59 (ddd, 15), 8.21
(d, 1H), 8.25 (dd, 1H), 8.73 (dd, 1H); I3C-NMR (CDCl3): & 14.3, 23.1, 27.3, 29.2, 32.8 (20),

36.0, 36.5, 47.2, 54.2 (2C), 55.2, 110.0, 119.1, 121.3, 123.0, 136.0, 141.8, 142.5; LC-MS:
(M+H)™ 445.2, t; 5.30 min.
25
General Procedure for the Preparation of Indole Dertvatives.
Indole (1.20 ramo!) was taken up in dry DMF (3 ml) prior to addition of sodium
hydride (2.50 mmol) at rt., followed by addition of 3-chloro-1-iodo-propane (0.20 g, 1.0
mmol). The reaction mixture was shaken in a sealed vial at rt. for 16 h. 4-Butyl-piperidine
30 (130 mg, 0.9 mmol) was added and the reaction mixture was further shaken at 50°C for 72 h.
The mixture was filtered and the filivate was loaded onto a Varian SCX ion exchange column.
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(40-LH59) ). A mxture of N nethyl-benzene-I, 2-dian ne (B80agber096 nmol )
and 4-(4- 15 Butyl piperidine-l-yl)-butyric acid nethyl ester (130 ng, 0.54
nmol ) i n pol yphosphoric acid (1 m) was heated and shaken in a seal ed vial
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(NaOH (4N) yd ofdn x%%sl\l}[fﬂgf?%dvﬁiﬂ émag}]gumrbmvmiszxna@éggmﬁe formed.
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(49 ng, 0. H-imels ()57%mg, Mﬂrtyniobxglrswnxdepmdudevaéﬁﬁthnmurﬂe&hyﬂmhl) |n dry DVF
2 m d f bad 0 30

ol )i 1 dr oy RO e Gt LG URE R RoB, ofa T ipey

addi tion of (22 W(%ﬁp%pﬂimmtommhynam(dgaﬂ(),z&lr@, 1THR?7. 15(dtm}|[)) The

ntracton T O4kE Wdeat & R D GeaD, £ 80k 28) 00 £ 50l BB P L8 fange

col umm. 10Theqrppk Yy, 2ES, 1.399516h, gggllﬁ’gt(t @,Hby wi th methanol (5 m),

I sopr opanol (5 nil), and net hanol (5 The 30 product was el uted )from

the col um usi nd=gmplexiéninbl-Gini4 rIPf"ZH‘B‘IM -1-pB-prapyl-Hiwdebi -yl ethapame (82

concent r at egsif.Y 304263 dﬁéﬁh&%ﬂﬁﬁcﬁﬁ@é&@%coﬁﬂﬂgﬁ@ ﬂ{e@ﬁﬁépr@d%@n@ﬁﬁﬁg i rated
i n vacuo to roduce the title conmpound 78. Yield 47 59%. 111" NWR

(CD3QD) : indqld-yl)-gthanone §§1 58, 280 mealtie rglvzmﬁkﬁ@o@mms@&ﬂw@musw

L A, ol oo i 5

(t, 31-19. (@xaHp 307525 (, CBD(424 BRED) 1SQEr 2H);, 21 (ty2H), 2.01 (qv, 2H), 1.86 (t,
| 3- 52 nidr 0o 1 b | d Exanpl e 76. 2
(3 (4- butyﬁpﬁbgg'ﬁuéﬁ’%ﬁgqé%ﬁé HoR G ST "5 (80) (64LHY29 2).

To a cool ed sol LExaﬁ@Ie(@7&%—(@31@1@Wiﬂb¢ﬁﬂﬁ1—p#opylf4ﬂ iRBolrigyl}-Bce2dnitrdlo{88) i n THE

6lo0 ) e, B S A00 e Rl ot it ageoi T o BF EaiaTal biossiulé ustigg o0

mol ). Aft e(amlﬁda-saﬂ) adetonittile (D3 Pahgiri20uasol) agiedthe aﬂeﬁbmmumasmaaewms el -

The roatd oINS Ass BN SRR (O 33l 8 1 doudi b G FRE. 20T on

and the or gﬁI‘S(?c,1}9}’43175:@?}@E@(SEQHPQVSQK&@HQQQF(YQFESI .981(ae, 80! 1.85 war)

di ssol ved i n_net han rior to l'oading onto a Varian SCX 1on

)
exchange r eb$h(de Sl Ad3-1.1{at. 88}, @88 (WdE)-washed wi th nethanol (3 x 6 m) and
the product el utgdmprd db. YO0 NBRgPiperidin-1-y1)-propyl]-1H-indole-3-carbonitrile (84)

(55-LH-1-4-(1403)). The reaction was carried out according to the general procedure using

25  1H-indole-3-carbonitrile {170 mg, 1.20 mmol) to give the title compound 84. Yield 30 mg
(31%). (UV/MS(%)=99/96); "H NMR (CDCLy): § 7.75 (d, 1H), 7.63 (s, 1H), 7.45 (d, 1H),
7.35-7.25 (m, 2H), 4.25 {t, 2H), 2.79 (d, 2H), 2.20 (t, 2H), 1.99 (qv, 2H), 1.86 (t, 2H), 1.68 (d,
2H), 1.33-1.18 (m, 9E), 0.89 (¢, 3H).

30
General Procedure for the Preparation of Benzimidazole Derivatives.
Benzimidazole (0.60 mmol) was taken up in dry THF (1 ml) prior to drop-wise
addition of n-BuLi (1.6 M in Hexane) (413 pl, 0.66 mmol) at rt. The mixture was stirred for
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met hanol (5 m). The solute was concentrated in vacuo. Th8 Ouiobersd®férs were
formed at a 1:1 ratio according to LC-Ms analysis of the crude m xture.

The two isonmers were isolated 15 after purification by preparative }PLC. 79
(64LHY29- 1)WODHBMNR (CDC13): 8 0.88 (t, 3H), 1.18-1.33 KGWusoH)3se1l. 73- 1. 64

(bd. d, 2"')1511;1119%1‘3%(1!) addﬂlﬂhof?3%ibr&rﬁ rop%ﬂeQi[OO?m . {orkehmo aﬁﬁthenﬁ:ﬂ%rt(bd
d, 2H), 4.55 it 75.(ddd, 1 8.24 (d, 1H), 8.73

2 & OB ke i I i o g ot g 5. 36, 1.

52.1, 53.9 ke at 86Clror Tﬂﬂ%hgmﬁ&%w%s £ilkdrOa ghd the Bitrhte o&gc%ngatézflﬁ Wedibrios
LC—IVB (MH11l'y 445.2, tr 3. mn. 80 20 (64L}1Y29-2): |TH NWR ( 13): 8

0.90 (t, 3rppumﬁqamonbsarepmu@|l§PLCi 62 (bd. d, 2H), 1.86 (bd. dd, 2H), 2 16

(9 28 2 21 Qb A Pl e 11

27. 3, 2 9.2, ( 83)2( 58-1(12&-)2 (1387). The Batisn waycariedsott docO@iiDlg to the general procedure

50 O bl Ry @@?ﬁ%ﬁé%ﬂéﬁé@i{o% T

7ndol e (1. 280 mpel4pamaaSEakHD); damqwcws X7 (s DEDPT.55(s, 1), 2d8l(d, itty, of

Soeh o ol 5B 40,28 6 2 2306 3w, %Qa"?kﬁé*?ﬁ. Do 0ol 2P 6 20 B 2R

shaken i aj.se@, 2H),1i33l1. @t(nﬁgﬁj Q]’Q(}ftﬁﬂh) -Butyl -pi peridine 30 (130 ng, 0.9
m nol ) was added_and_the reac was further shaken at 50C for 72

" The. m xt ur o i §4 drgd B eie i oprarl o SR B o o Vari an SCX
I on exchang&nﬁ&hﬁd&ﬁaze?ﬁs) 25’5.@18010@3333})% fé&t@ﬁlv&g%efgﬁt/a&@ @k 1 The

colum was washed w th net hanol ., 2. columm vol unes) t he product

was el ut edsw@%@rpwéu@dm&ﬁ -rppdly embuaﬂ%h.(mﬁnaw%ma to E‘V?rﬁleﬁl&lﬁol (5 m,

I col umm v t@plzipﬂ@ he
Exarrpl e 77. 1?%%61%1?&&5‘3(:&@%%%%“ I n- %fﬁfﬁ

title conpoun fﬂ’é 80&
propyl ] 192- i me(3)h)- YoT180(188) (55 -LH 5 1-1-(1402)). The reaction was
carried out accqg ,]q,g,g,ge 075741 Iy el JEERY I Malc ) Jhdol e
(157 ng, 1.20 T¢1 g Eltdgﬁgpﬁ cht wggq'rtfﬁ her pﬂ%?rﬁ d}dgm'ﬁﬁ
chr omat ogr afSAMSE-NEEEHG (133D IThe eeaciigneyas parried utt metqﬂq%gqnpnalmo und 81.
Y| eld 19 7.31
111), P ok b0 EOhe o0 ﬂ%ﬁ@gﬁ%@%&ﬂ%@%‘ @ﬂzﬁ@ 2 57

( d 2H) , 2 SU5Qsixtige T the tv@iregiv isomiels, acmcn@@g 10 SBNMR. Yiold$Bimg d2%Y. (d, .
2H) 13 &R{@V%@O 18 89 (t, 3H). Exanple 78.1-(1-[3-(4 Dittyl
pi peri n 1 rg pyP H-| ndol -3 yl)-ethanone (82) (55-LH 1-2-(1403).
The reacti on wasExaaupld &Jd{1@[315(4Weri§intbyﬂ-}mwpﬂkrﬁ§ﬂahzqﬁmiduaai-m.}d}~_usi ng 1-

methanol (88) (55-LH-8-9 (1400)). The reaction was carried out according to the general

procedure using (1H-benzoimidazol-2-yl)-methanol (89 mg, 0.60 mmol) to give the title

compound 88. Yield 56 mg (38%). (UV/MS(%)=95/85); "H NMR (CDCl): § 7.69-7.65 (m,

25 1H), 7.32-7.28 (m, 1H), 7.21-7.18 (m, 2H), 4.88 (s, 2H}), 4.38 (t, 2H), 2.70 (d, 2H), 2.18-2.06
(m, 4H), 1.74 (t, 2ZH), 1.58 (d, 2H), 1.24-1.14 (m, 9H), 0.81 (i, 3H).
Example 85. 1-3-(4-Butyl-piperidin-1-yl)-propyl]-2-trifuoromethyl-1H-
benzoimidazole (89) (55-LH-8-10 (1401)). The reaction was carried out according to the
general procedure using 2-trifioromethyl-1H-benzoimidazole (112 mg, .60 mmol)} to give
30 the title compound 89. Yield 48 mg (29%). (UV/MS(%)=100/95); 'H NMR (CDCly): 6 7.78
(d, 1), 7.74 (d, 1H), 7.49 (1, 1H), 7.41 (t, 1H), 448 (t, 2H), 2.86 (d, 2H), 2.41 (t, 2H), 2.08
(qv, 2H), 1.92 (t, 2H), 1.67 (d, 21), 1.31-1.15 (m, 9H), 0.89 (t, 3H).
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(1Hi ndol - 3-yl)-ethanone (191 ng, 1.20 mmol) to give the 2§ Otteba@Ppdbund 82.
Yield 33 ng (329 . (UV/ M5(%=99/91); ;H NMR (CDC13): S 8.39-8.34 (m 1H),
7.80 (s, 1H), 7.41-7.36 15 (m 1H), 7.30-7.25 (m 2H), 4.24 (t, 2H), 2.80
(d, 2H), 2.waofg22H), 2.01 (qv, 2H), 1.86 (t, 2H), 1.6Tr(wpydsh, 1.32-1.19

(in, 9H), 0.89 (fxampld s6. Q2 AV ByltannbhylpRodyl)-@Hbartic Rl eA1-Bitf ester (90)
yl)propyl]-1Hi ndoIn§3 I acetonltrl Ine (83 )y@ 55- LH-1Z3 14(?1 B he reaction

was carried® W%@Eﬁﬁ Otlafph%ylg@%méﬂa%ﬂr%@au}%%% g»52mmol)mdly

1 i ndol o
((:orrploﬂng 5 DM SR g%mdf%ﬁaﬁéﬂmw%@?&ﬂgglg @@nﬁ’ldﬁ'ﬁ&(}:&pﬂ €5 7. 55

(d, 1H), 7. 3@1@(@%@%@62@3 (stmedf%x) 30 mip a5 Q C and Py at 4. 26°C l{etfore adding =3 82 (s,

3;01) 2-1 2 é%lu{:% ftrgn Fchloﬁh'&dey’E?F(ﬂM) %mlggsg%lc?)t %'f%ﬁtl%ﬂ]m%réd

pi peri di n- |wgqf)1rﬂpﬁrew atr2p{i¢fmbhéo®u@éfom@ ﬁqan@n@wmpusmomwzhmﬂwos))
Th t 25
€ reac '%dﬁﬁ mt“h?ﬂm? 1%@&%&&%&@%&&& ﬁmggieg f'éthé% 993@&@&&%&9

| H i ndol e- 3-car nuno ve t conmpound
84. Yield wm@ne@@mcmwwaewe@m gSOd apil/Bvap GBIEd 3) vac® .8 thelgrudd 1) |

7 50 (¢, zite prifuiion oo, fui iﬁ%&?‘hﬂf%ﬁ%@t%?%m Rl furifiatet, 20
911), O01®9 (t, mmpwmm-@rezom~wu;paeﬁﬂj cdrbmrz@napmbntjdmsfi o) o
e (1t 1 B3 i e ot R P Bl il R I e (55
i)’ll 33232ml;'ﬂcjid'll'/7 8@ oy Inmoé)lz&im t&ha:me(? ?ﬁml)ﬁagﬁd&d ﬂdg{m?zl;ltﬁ&l émﬁmbgls gf%gw V\Po ane
(106 my’ b BEonah FeamoEReomoRa st B it Sty Tretetinh PR (o4

hmg, Tg 45 MPphshewiRd toxrdd@candnen fone2 heambwembmvapm@omaarynsdaak@m@hn 60C for 72
e rior

. re was filtered andthef |trate entratedlnv
to purlﬁca‘i %aWaWMr%Yﬁﬁ%e @I’:‘iéﬂﬁﬁ’ cg fhe fitle gompouad 1) 1511{1627” di n- |
y1) pr opyl ] - 5ot ot te phbnyd Chrlbanie obidizaB@hRestef)85) (55-LH-8-2 (1387)). The

reaction was carried_out accordin 8 to_the_ general procedure _using

5, 6- di met hyl - ber%f’iﬂ"’d% F-H-(BBuplpivesidine- by pl-riteydi-enbopicacd ‘E'GTrpound
85. Yield @éy/asswggxmm%s cﬁh‘g&i'\ﬁtﬂl@%%&)o tﬁ{ﬁ%hé:@l]-lw 7.55

(s, 1H, 71b(d H} 2..39 7 (s
311), 2.22 ferbamiggeid @”(fh)lb(lﬁﬁﬁef @114)8 1 nygaoly %ﬂd 42‘!!%}3’1 “pirsriding 61.2 @ 8. 52139!:)01)1 33-1.18
(m 91139 Ghedide Glditid D pygéﬁm 181) 826 tht réadribrthBHknt whd RAEA Sitiium carbonate
y1) propyl ] - 5( 6) - di net h
1.17g,8.5 mmol}/and the mixture was stirred at 100°C for 12 h. Water {50 ml) was added
followed by extraction with ethyl acetate (3 x 150 ml). The combined orgavic phases were
dried over MgSO04, filtered and evaporated to dryness. The crude material was subjected to
column chromatography (DCM : methanoi; 20 : 1) which produced the pure title compound
25 (92)(1.48 g, 52%).
Example 89, 3-[3-(4-Butyl-piperidine-1-yl)-propyl]-1H-indazole, HCI (93)
(53MF39). A solution of {2-[4-(4-butyl-piperidine-1-yI)-butyryl]-phenyl}-carbamic acid
tert-butyl ester (1.48 g, 3.7 mmol) in a solution of HC! in dioxane (4 N) (20 ml) was stirred at
1t for 1 h before evaporation to dryness. The residue was dissolved in HCI (conc.) (15 ml)
30 prior to addition of a solution of sodium nitrite (255 mg, 3.7 mmol) dissolved in water (3 ml).
The mixture was stirred at 0°C for 1 h before addition of stannyl chloride (1.7 g, 7.4 mmol)
and then further stirred at rt for 3 h. The pH of the reaction mixture was adjusted with NaOH

(2 N) until basic, followed by extraction with ethyl acetate (3 x 400 m!). The combined

organic phases were dried over MgSO4, filtered and evaporated iz vacuo. The crude material
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benzoi m dazole (86) (55-LH 8 3 (1388)). The reacti on was Z%=Dctobet 20G#
according to the general procedure using 5-nethyl-benzoi mdazole (79 ng,
0.60 nmml) to give the title conpound (86) as a 50150 m xture of the two
regi o i somewepygerording to 1HNVR Yield 42 15 ng ( 30%rCT/US01/13561

WV M5( 9 lﬁg%s]j HB%JPC : !
(5 met h(()x/(i/ I ?[]g%)l mgﬁ'% Z0 e@’éﬁ}‘ig}%&[bﬂ%% (139% )%CH l)gglge??r? JI\B.S
carried out cradciisteciomgoursl $3hEheavdsrcappundsed diseolveddn dlgthyl ether followed by
5-neth b t 87
a5 S0t soRpidn Y SRER! ihd R0 BBl blea BRI Pebltioh U5 bbde S RIRANEC, (5 0)
ng (42% . 2fnd thaNoliBaiseriEDRAsO@Ystalkved tpice 8 DM : ﬁl@ﬂ:&ﬂst&mtqpm@cp@mmm 1 y1)

1] 4l . Ly Th
Péi&y. b vl 34 080 £ AR o bl o Ban: 189, Fa 6 i BAAg THE
benzoi m daz@p,;®D) iawetd;namn? 38, mnma@mmmss (@) 3:24-8.he (thj 4H)e2.98 (irpound

), 7 3. 72 dgh{a 24 137 G 28 heet v, A3 R ol gy T

2.70 (d, 21i41.0,33d.8; 1&2@6120(81112(#4)110@ 5644, 63.2, 33H) 33.4, 599, 0815, 23H) 22.3, 2%, 1 14
(m 9H), 0.81 (t, 3 Exanpl e 85. 1(3- (4But'yl - pi peridim1
yl)propyl]-B4ri fuororret hyl -1 H benzoi ni dazol e (89) (55-LH 8-10 (1401)).

The reaggi on was L (108 A in - ﬁg{tﬁ,LHp_r,gﬁggy 9y Usi ng
2-tri fug(? onet hylgﬁﬁ{%&eﬁ’zﬂmf?ﬂ(dazol (elllg ﬂmﬂ%goﬁ c ?I ver30 the title

conpound 89BIMIASNOZE awd Expmple 91 3%(&@(’%’1@@04’95‘)1 J’DWMF? H-g 7.78
(d, 1H), 7. z;z%az%% (9&);&39%%‘4?3&\%25 H%Js@uhmz of]3]-[3((%abuy[%1pe&d1§§1-@! n%ﬁh]» I@— 86 (d,

2H), 2.41 (t -1.15
(m 911), Omsezo(et(;lztmﬂ)g Oﬁmlmatloﬂmmm @@nmg)@@’sulﬁswwm%l

(Egggml( g3ﬁ/23§§)&c )[% gsfg%léﬁfeg%ﬂgP*{%eny car am cpgj"?lug t@v%% igj'"%ut ;VP ester ?&?agr 02
g, 52 midl )Ny Wh@l‘Bl;pon BiyEll¢vt 6y mhterislmsecipitatodv Blae naatetind] waefilter@land sljectedvioi n
Dexane) {8 Opiliguarle 48 o R Hneiyrldiio - 1T Bich R A Wb ot eictROmBbal o T Of
tri znet hyl t ¥iethR26 mgl@8%h(3di3y(4 'Bﬂﬁ(l(pipMdn(e?]?-yI)-purbpyl]?i}nxtrmtﬂ-)ndaihb) ©dnddi on
aqueous. amBNELRIAPeP pts CBFBGER Bl b Al I SRR B o
extract ed \Mz.s@(tplm)g byl (@4 by, 1(83 (& 2300159 (v, @), 1.4001.38 GEH)EU3GL g (hpsHhases
Sonpoundd (9B (4o 5 RMIH ALY 5 brl A 2 AL T Lok SHHE or ¢ her
purificatiogs4H 4E5@txpise) 842, 13, 04040, oriedbLing ¥6%) (BUpe(Bdiyt-pipeaine- aci d
tert-butyl 1e-§v;)-eprr01()yl] % ,7-dinitro-1H-indazole) (95). '"H NMR (CDCL): 3 9.18 (d, 1H), 9.05 (d, 1H),
3.18-3.10 (m, 4H), 2.68 (t, 2H), 2.25-2.14 (m, 4H), 1.74 (d, 2H), 1.45-1.22 (m, 7TH), 0.91 {1,
3H).
25 Example 92. 4-(4-Butyl-piperidin-1-yl)-1-(2-metylsulfanyl-phenyl)-butan-i-one
(96) (65MF07). To a stirred solution of 2-bromothioanisole (12.85 g, 63.3 mmol) in dry
THF (60 mi) at —78°C was added »#-Buli (1.6 N in hexane) (41 ml, 65.3 mmol) via a syringe
over 30 min. The reaction mixture was further stirred at —78°C for 30 min. prior to the
addition of a solution of 4-(4-butyl-cyclohexyl)-N-methoxy-N-methyl-butyramide (11.41 g,
30 42.2 mmol) dissolved in dry THF (10 ml). The mixture was held at —78°C for 0.5 h and at
for 0.5 h before addition of water (100 ml) and by extraction with ethyl acetate (3 x 150 ml).
The combined organic phases were dried over MgSQ4, filtered and evaporated in vacuo to
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(53MF37). To a mixture of (2-trinethylstannanyl phinyl) - ca8@Qetober004
tert-butyl ester (17.0 g, 36 mol) in dry toluene (300 nmMl) was added
4-chl oro-butyryl chloride (5.3 g, 38 mol) and

di chl or obi sweesssemi tril e)pal | adium (11) (300 rrg, 1. 2 MmuQr/usthssséieact i on

m xture H&ﬁ@ftxﬁ%&%{@%{;}ﬂ%ﬂ&% kﬂf%ﬁ) ﬂﬁg}pt obd et%ﬂ%ﬁ#}y evapor ati on

to dryness and col um mat o etate; 10 : 1)
to produce REMS(HI€0@pound 91. Vi eI d7.2 g (47%fromthe

h | - b

Bi ;e)g)r/i di ne- ?myf)- U yryffdﬁ%"fﬁz’f aﬁag;%‘h&{é%twﬁéfftgﬁf&ges{?e} (92)

(53(I\j/F§8). A(ﬁb'm vﬁwﬂham@amdqﬁ{@blﬁtﬂ-m}iemlm by&lﬁamqw&famﬂfpd h@dy})—bmw bag1 g

aci er e [ .

rol) 500 bot Brea S b ot pfan iR oAfitodls it 16,010k REFLN IR alche e, O

added pot as(§00| ml)cmrslsﬂnai 1t ibﬁ?:z]ﬂ foilow8d By hnatihg ataﬁmetfhﬂzirh Zhelfeecﬂmsmzmref red

t 100C f 12 h | | d th

atnyl - acet v edeq s 5 et RIR AR aom i BFieatla M Dbl ove

I\/gSO4 I f Irr:1 t extachioarvtheatian acehdied ﬂmodﬁ ﬁtr?slsomﬂihai cﬂg hﬁ&&@fete&ineﬂvaﬁersubj rect ed

D1 S o o as STt Rd Fbiaiey in Wiug © igsdnss R bof Do gl bl ihsiciiel d me. 1

%llz)[ gr?ﬁwLJ trl{iﬁdﬂd@ﬁﬁiﬂ%ddbﬁgtiluﬁﬁghrgm%é rs:M\ lM}ébﬂt, nol;m)qé yleldthdetltge?é Uty
uty eri di ne- uty phenyl }-car banj ¢ aci e u y

boter (1. ascmosieivei e alE3i o P pbmbioede Tiedasean ) v

stirred at pyddgftn o%oﬂhbﬁ&@'éﬁiﬁ&@&@lh?éd'ﬂ& nBthsHoY-BR &S] etHdr o @9@%9&@ was

di ssol ved |n HCl 2&@0% §§15 or to addition of a sol ytion of

sodi um ni t r§ygalg, re "qfeﬁ"r?ﬂﬁ'i‘%mﬁl MSCA=Pamer 1934494 0°C.THNMR t ur e

Was St'”ed<%019]§af79 El?lﬁﬁc{ %}Bdﬁ'*sé#toimohf&aﬁ}}’i 143§Jf i 516y 2 9’ 7.4

mol ) and urt rre t'he reac
m xt ur eldvas2. é@{&ﬂiﬁe@li%{@hzﬁhw (i 2HIN)-66 |64,|2H),tiafér-b18 &m|9mwe&$ (bﬁﬂé«x% Cact i on

\cl)mvteP ﬁ/tgg)& ﬁ?lﬁ% %%' anfdg%a%dc}?g it}%l h vad 3%26*2@9%%%3@2&%‘24? E,’a %Qgr 5o
Cct ober 2002P. 7!.\@5(512333442 PCT/ USOl / 13561 was subjected to colum
chr ot o9 S0, R T SRSl i S EB LS ,
addi ti on of (SB|IF35). A emhibﬂas(dzwa@ chdrgervatist- (%mdo-ﬁmaﬂﬁ:xﬁpheny]l}hﬂe(mm{ I on was
CLaPor 205, B S B 1E R B 5 P O SEL bERec TO"
(3299 . (W No((*§ fiRe.Ed 69 pdditigx of k6diuh nithe.(0.6] g, 88 nidhvil) aI(dGEBéﬂlB ml ilsﬂﬁmgd
(1t11) ’ 2Z|j ?22%"3‘3 ?0%:11- %@‘?ﬁ"% 911@ Chlzﬂlé) d’é%@ é@% ?h%“%ﬂ) m 4H) 2 ?5130
NVR ( CD3QOD) predighitatédl that was filtered, washed twice with ice-cold water and dried. The ﬁlb:ate was
dissolved in ethy! acetate (100 ml) and 1N NaOH (150 ml), followed by extraction with ethyl
25  acetate (3 x 150 ml). The combined organic phases were dried over MgSQ4, filtered and
gvaporated in vacuo to produce 1.30 g of the crude product. The crude product was purified
by columm chromatography (DCM : MeOI; 20 : 1) to yield the title compound 98. The
oxalate salt was formed by addition of oxalic acid and recrystallised from methanol-diethyl
ether to give white crystals that were filtered and dried. Yield 0.97 g (49%). '"H NMR
30 (CDCl): 8 7.32 (dd, 1H), 7.03 (dd, 1H), 6.98 {d, 1H), 3.85 (s, 3H), 3.10 (d, 2H), 2.96 (t, 2H),
2.61 (t, 2H), 2.15-2.05 (m, 4H), 1.68 (d, 2F), 1.40-1.20 (m, 9K, 0.87 (t, 3H). *C NMR.
(CDCL): 177.2, 154.5, 145.6,137.4, 122.4, 119.0, 111.2, 99.6, 58.0, 55.9, 53.5, 36.1, 35.5,
31.5,29.1,25.2,24.9,23.4,23.0, 14.2.
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141.0, 130.3, 122.5, 120.8,120.5, 110.9, 56.4, 53.2, 35.48 Q&ober 20947,
28.5, 23.1, 22.7, 22.6, 13.1. 10 Exanple 90. 3-(3-(4-Butyl piperidine-1
yl') propyl]-5-nitro-IHindazole (94) (39M-43NC2); and Exanple 91 3 [3-(4
But yl pi per ivd0 pe83472y| ) propyl ]-5,7-dinitro-111 indazol e REIB)S01/13561

(39MF43Di NNOR) . Eaag,giéyy Q.Irpg pf.gﬁyi.ﬁpé.ﬂ?,uwb tpo Mfd-ﬂbtﬂﬁ,\yllﬂJH)d‘aEJIQ H1-1H

I ndazol e (120 uré of nitric acid ( nnlng) and

sul furic adﬁ gg'é@ﬂcTO)aE(O@WPf%CQQTPTPF@UD&{—WW&H@@Z@E (09 plof t he

[)nr )éE::J:met \Qﬁgﬂﬁgqg&cﬁ%%%%%# l'ter M}@J@ﬁ% ect%?a‘zilllﬂee{0 gﬂp%rigtglt \e/:al '?':_C

(DC:\/IOI met lrgaedibn mixgure wep SWZﬁdcﬁhﬂpfooa d@é@eforﬂaadﬂmnpﬁwaten@ﬂ lrré) Chepaineus .

V1) pr oy 1 hasebexatiiatilediaio BURES D A the combined orempioptyses ere |\ g )

(2 d272H) 7.#4Bd pder Mg§Q4, Siltasd putl evapardied & vi8uolo 9Hd(ien 1.40H) of thocrade I(roglucgll)l A
(i oty 200 egte foduify e ol il chishaghep i Tty ol - pibey By

1121121 \1(17| 5 5 113110 Aeld Tk tile c5&p6|md995Y1@1d(B@Bg|(45%@..1H,Nm.(9DC%§k.8ZZ.2Q@, §1),22. 9,

1405 - pr opyi 908, ALy 5 351 e @ A6 AR e ¢ B0 12 @,

1H), 9.1b ( v,zlrﬁ)l,sléﬁ,iﬁ)?zﬁi @m %1108&,@&)(087@5}]}) 2C2%vR (EBCi3N,

oi por | di n- 10599 14% 35 P 2T K g 5. 00857 sem%%lssani%,(z@%fzq%@%ﬁfmy'

a stirred splubp@n4of. 2-bronot hi oanl sol e (12 85 g, 63.3 mnol) in dry THE
(60 m) at 78¢ was added n- BuLi N in hexane) (41 m., 65.3 inmol) via a
syringe over 3@xfmple nd-lFs&Bupy Wﬁﬁ%dr)é) wﬂ-&wﬂw@ﬁﬂrfﬂ@a’%@wmc f or

30 mn. pri@sairgbero AQfkibh 81B-Bcors dpyl) Bm@hoxy-1H-indazole (0.99 g, 4.41
4- (4- buitgl -cycl oh e)leo) N- et hoxg‘c %#’P)but r?axr% em aZC‘e(l g 30 42.2

mol ) d smeamwe@mtﬂlv@@maﬁﬁx}dedm lmﬂdﬂ@(%kgﬂe‘}ldn@tﬂ)a%@hﬁor 0.5 h
and at rt g%égﬁﬁeaaﬂg fok?ﬂaﬁfbe%gé%t{oﬁgpw% SGEﬁ)SgDéh hdoRgtion

wi th ethyl acetat 150 m he conbi ned organi ¢ pha re dried
over MySO4, p@elwasm&@a@ﬁdm&vmdramtm@ $502b aod the coobingl asamitphasaGIe WO

Pur i by acoor T Rgr e P Bl e 6findiy bt Bighigfo PR M Aol drfarte )
[ 3- (4- But yIThwwpalelpchdmcw%slpynﬁtdimm}mnmhm{laﬂgrmIﬁ@M@tetfée(HE@H EBaWVFOB). A

et vl sutS ari e BBl Pets P4 084S AR (GGl 8 742,

hydr oxyl ani 118; 866178 ¢3)i287) A28 0s( B)1L.6@)(d, I4), BN ()4HY; 1556, aH),3.26596, m )

vas stirred g o 7o 720 0l Toned by, heat§ e A 0GR Bl 1oblE
143.8, 142.6, 120.7, 116.2, 114.0,91.2, 57.1, 55.6, 53.4, 35.3, 34.3, 29.5, 28.8, 23.7, 22.8,
22.7,14.1. '

25 Example 97. 3-[3-(4-Butyl-piperidin-1-yl)-propyl]-1H-indazole-4-ol (101)
(53MF51). 3-[3-(4-Butyl-piperidin-1-yl)-propyi]-4-methoxy-1H-indazole (28 mg, 0.09
mmol) was dissolved in dry DCM (1.0 ml) and cooled to 0°C before addition of 1M
bromotribromide solution in DCM (0.50 ml, 0.50 mmol). The mixture was left at 1t for 12 h,
followed by addition of water (5 ml) and 2N WNaOH (10 ml). The aqueous phase was

30 extracted with DCM (3 x 25 ml) and the combined organic phases were dried over MgSO4,
filtered and evaporated in vacuo to produce 13 mg of the crude product. Purification by
preparative HPLC followed by treatment with HCI in dioxane (4M, 2 ml) yielded the title

compound (101) as white crystals after washing with DCM. Yield: 6.0 mg, 17% "H NMR
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was cooled to rt and the pH adjusted with 2 N NaCH to a bdsOctobard®ldi on (pH
= 9), before extraction with ethyl acetate (3 x 400 m ). The conbi ned
organi ¢ phases were dried over MSOX, filtered and evaporated in vacua to
produce 12.W0g@t/872t he crude product. The crude 10 producRChuesS1/m3sl fi ed by

col um Chr%@gaphxt(t(ﬁgvbsﬂt&% 625?)(t,]11-1)t285y eiﬂb ﬁbse(t,tm)l £98 gppaynd 97.

Yield 3.67 rom 2- br onot hi oani sol e. he ‘oxal ate salt was formed

by addltlongﬁ?f(to%b)k 62 (b PHD.drid (AEDy 52l 01 §aPH)r OF§ tethanol di et hyl et her
t whi t ny %9 =90/ 91

mp 2163 4 104, 0& WP HYERATID ARG DY Gt f U Y 0 =90 S0
1H) 7.41 (63ME3R). B314- Eutyl-mmdmzl—mpmyl] ﬁH}lﬁth@@-ﬂI mem(oile (28prg) 0. 0@ 18 (qv,

(b 3 - 1 g s gbadivdif) oAl Bt bl s beippcudiflionipr i), 3¢ TR
36. 4, 359, 3@ometribpnide &ButonIBDCM O4502ml, 626 mphad). @'he w@sﬂheld at 1t for 1211,
B | 35 A
ol | P Derdeflifed iy dabith 3Pykr @ o bnd AN bﬁ'é GAN Phghlic S °0) 1 2
pi peri di n- 1ngmIax)ted)withﬁ)GM (fhre2f h)58d the cdﬁbmmbblgammpwcrd:ﬂiﬁed(oﬁt ME304,The

] foll d f dj 0.61 g,
55 ol ) anBREVER Sy R 2T iy 17 e o e bt °, 7T &)
Pl ot og, O byt m(ﬁmmdfblye&?ﬁﬁmﬁt e My e
il ssol vou | ooyt AB5s i s afsr g ki RAa heh: 199 Vi RS

extraction wngtomtzh'yba, aﬁmwmgg 1ﬂ$ 6<711(501H91 355 tEbgH);tsubl(ﬂgH) argan e phases

were dried over filtere aporated in vacua tpo produce 1.30 g

of the crude?pid 12 Q%Jéf 759&1&87@98%6'{58\73&%8 (awm,.oe"& &8¢
chr omat ogr LoD (Wlo, 14854 2021 8) 1170, yl?’v dhataneg 1 isul3e36 9 maausdo 38.7, The

oxal ate salt was formed by addition of oxalic acid and recrystal Tised from
net hanol3 di #hyt-3. 8- hdt3 0 give white crystals that were filtered and

dried. Yield O 17 oS- 5 7.03 (dd,
1) 6. 08 (d, | Ly P REe - kg o gy [ S ten - 4

2H), 2.15- 2(5@-911?5@ 34:[%)(4-Eutﬂa>1m@due}-|yl)—pnomlj 51mgtbo¥yn1H glrd olg28mg £.09311) . 13C
5.0, 53,5, 70 s ieed i B ol ol o C%%%zé’ad%?% AR 51 28
Cct ober 200HromMEirdigEige Fiutiegin DEBE (01@36119 SEmmi] Shomixige was I(ItﬂIB@tt for 12 h,
S0l ut i ot of PYoysPhpfilisn ot oS A ad PSRN ol Piachiipididhns T2 )
i n acet oni tsitdaeted ﬁrﬁh BHC)M(wzs 25 0d)edd melmmyinpd oqgemc thases wdde GdedpverMg3O0Ano! ) at
\ﬁ\ét ZPe ( SBEa #ere eg ora ed’\tan %'ac,@utoltcr) Irar%guce 14 mg oﬂﬁe é’u@eﬁ%&dugg E‘%ﬁcaﬁgg i) ion of
preparative HPLC followed by treatment with HCl in dioxane (4M, 2 ml) yielded the title '
compound (103) as white crystals afier washing with DCM. Yield: 16 mg, 60%. "H NMR
25 (CD;0OD): & 7.54 (d, 1H), 6.77 (s, 1H), 6.71 {d, 1H), 3.55 (d, 2H), 3.15 (1, 2H), 3.04 (t, 2H),
2.90 (dt, 2H), 2.22 (qv, 2H), 1.97 (d, 2H), 1.58-1.28 (m, 9H), 0.92 (t, 3H). ’C NMR
(CDs0D):; 159.0, 145.5, 144.4, 121.7, 117.2, 113.7, 94.4, 58.2, 54.3, 36.5, 34.8, 31.0, 29.7,
24.7,24.3,23.7, 14.3.
Example 100. Screening Of Test Compounds In An Assay Using Muscarinic
30  Receptor Subtypes ml, m2, m3, m4 and m5. 'The ml, m2, m3, m4 and m5 muscarinic
recepior subtypes were cloned substantially as described by Bonner et al., Science
273:527(1987) and Bonner ef al., Neuron 1:403 (1988). R-SAT assays were carried out

substantially as described in U.S. Patent Nos. 5,707,798, 5,912,132, and 5,955,281, and by
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5 phase was extracted with ethyl acetate (3 x 50 m) and 28{@ctoleri?i0fiéd
organi ¢ phases were dried over MgSO4, filtered and evaporated in vacuo to
produce 1.40 g of the crude product. The crude product was purified by
col um chr omevogpaaphy (et hyl acetate : I\/bO—I : Et3N ; 10 pcE/01/1B841 to yiel d
the title conpound 99 Yield 0.65 g (45°/c) H NVR (CDC13) 8 7.24 (d, IM
7.00 (d, 111 6.41 (t, 111) 3.91 (s, % ? 211% 3.20-2.99 (m
411), 2.55 (praiper-{Jsborge &Prary, Fup,,/ Pm)m’ 2989 @5 %‘3'1‘31" Si(ayailablo 1) |
129.2, 113, 1, 503 00 by ot T bord o3 5 563 3“"3&”%3 o, 25,6
23.1, 22.8, 1R %ﬁ*@%““ﬁi J@&ga%r’?nmspﬁﬁﬁawfs&ﬁ leﬁf’ Aeﬂwdmgﬁ

propyl | - 6- metAiaeskinde I TrARckBet A RU W HOIrowh ﬁaﬁéiﬂzseﬂce oﬂ_&t@eeﬁ@hwdnﬂﬂo
3-(3-chl oro- propyl) 6- met hoxy 1H i ndaxol e ( 4.41 nmo |n

acet oni t r Pl ethessst spmpopddoraiglaey ant%l‘-hﬁr"ﬁ’éf”ﬁ@ﬁ '(sepg@iS‘VgNmm 1) at A
The reacti on i xd:lb& e%ﬁ%sﬁh%é&ﬂnﬁcdésmétﬁé clﬁoxﬁ’@!ﬁc Qﬁit&&%—ﬁﬁ@ hEﬁg@ Rl wat er
(50 m). The aqueous 8 ase waS extracted wth ethyl acetate x 50 m)
and the conbeHetrsise@NEB)- phases were dried over MyS04, filtered and

evaporated in vagyg, yQe REBEELE réatStodhthaxidiBn feEptds d@lﬁﬁa@u@sttethem@caﬁﬁfede
product was purified by colum chromatography (ethyl acetate : MeOH : Et3N

. 10 20 : 5 agost ¢appach |aaﬂ?lﬁ@ lpwing gauelitpyrs Aticdtodhe &gl d 0. 55 g (38% . ' HNMWVR
(CDC13) : 7. 42 (@\s onsb L RininfimB O Brifm &mnﬁi@)/l%(ﬂﬂso[[ angp1), 3.60 (d,
211), 3.11-2.92 é 2ll %tﬂ %@ég 2.23 (qv, 211), 1.79 (d, 211),
1.58 (g, 211),1. 4 @21?% igapghporicgnirgton. 311) 13C NMR (CDC13): 160. 8,
143.8, 142.6, 12%‘3&&&;6&:32&%43@ 91.2, 57.1, 55.6, 53.4, 35.3, 34.3,
29.5, 28.8, 23.7,,22. 22.7 25 Exa . 3-1 3 (4Butyl piperidin
1 yl) propylj-I H-F e ?m)%(ilnéﬁn“m(r%qgmfg éwﬂ fgga(chgjhut yl - pi peridin
1-yl)-propyl]-4- r;éiqﬁt)ﬁylogEEGSmjazol e (28 ng, 0.09 mmol) was dissolved in
dry DCM (;13.0 m) I a I r r m de
sol ution |n DCM @ﬂ‘%ﬁ%ﬁﬁ &8 béﬂ%h e’ dﬂ%‘g@ &Jlg‘f’sdl%?eg .%”BE m%}% 12 h,
fol |l oned by addi tqb@qwedfresmtser (5 n1) and 2N NaOH (10 m). The aqueous phase
was 30 ext ra%h@fisms i QMnbibinte &3 sitolivaRdnbiEnEg BPLASH ShfARicoaRases vere
dried over tered and evaporated in vacuo to produce 13 ng of the
crude pr oduc@veﬂ?ﬂqﬁq%ﬁﬂwmﬁﬁmﬂ"ﬁﬁﬁér ative HPLC fol l owed by treatnment with
HC in dioxane (4M 2 m) yielded the title conpound (101) as white
crystals after washing with DCM Yield: 6.0 ng,17% H NVR 62 28 Cctober 2004
WD 01/ 83472 PCT[ US01/ 13561 (cbc13): 6 7.18 (t, 111), 6.81 (d, 1H), 6.50
(t 1M 2785 (d, 2H), 2.23 (t, 2H), 1.98 (qv, 2H), 1.83 (t, 211), 1.62 (d,

2, 1. 41 (dpagieh, sdedibits of Mrudeliin@ Noodlstd 8 (1. 3H).

mi m2 m3 md ms

Example| %Eff | pEC50 | %Eff | pEC50 | %EH [ pEC50 | %Eff | pEC50 | %Eff | pEC50

12 59 59 00 Tesponse no 1esponse no response

19 26 73 10 TeSPORse o response 70 6.5 e response

24 15 6.9 1o ISSPONSS 1O YESPONSE 41 6.3 no response

28 33 6.5 | 0o Iesponse no response O IESPONSe

32 52 6.4 HO TESpONSe 1O YESponse 1O FESponse N0 IESPONSe

41 31 6.9 1o response o TESpONSE 69 6.2 31 <55

42 51 71

43 66 6.3 30 6.0 10 1esponse

44 72 6.1 |

61 5% 63 10 TESponse no Tesponse 3% 6.0 RO response

65 45 0.0 1o TeSponse 34 <55

73 37 6.2 no response

Vi 71 7.0 96 6.3

81 72 6.4 77 <53

89 85 7.3 no response 1o Tesponse 53 6.8 O 1esponse

93 83 71 10 response NO TESPORSe 58 6.4 L0 IESPONss

64



Exanpl e 9B. 3-13-(4-Butyl -piperidbi-1-yl)-propyll-Iff-indsQ¢tebs-2604 (102)
(53MF52). 3-[3-(4-Butyl -piperidin-1-yl)-propyl]-6-nmetlaoxy-IHindaz (28
ng, 0.09 5 mml) was dissolved in dry DCM (1.0 m) and cooled to OT

bef ore addiwoensafz | M bronotri brom de solution in DCM (BeB0smmiss0. 50
mol ). The m xt uy, ﬂwa5|1ﬁﬁhﬂ$“§ for 12 h, followed by addition of water
(5 mM) and 2N s50( 10 EEBE aqueous phase was extracted with DCM (3 x

25 m) and the Ltack: Ok ﬁ‘/@ﬁé%ﬁﬁiﬁ ageedic%sahoi\@ﬁ%evelafach d and

evaporated in vacuo to pr &%ﬂﬂﬁ1859 Purlflcatlon by
10 preparative BPLC follo%ggF nég?g%? =ifly HC 1 1n xane (4aM 2 )

yielded the title conpound (102) as white crystals after mashing wth

DCM Yield: 10 nmg, 17% 1H NVR (CD30D): 6 7.54 (d, 1M 6.77 (s, IH), 6.71
(d, 1H, 3.55 (d, 2H), 3.15 (t, 2H), 3.04 (t, 2M 2.90 (dt, 2H), 2.22 (qv,
21-1), 1.97 (d, 2H), 1.58-1.28 (m 9H), 0.92 (t, 3H). "C NWR (CD30D)-.
159.0,145.5, 144.4,121.7,117.2,113.7,94.4,58.2,54.3,36.5,34.8,31.0,29.7, 15
24.7,24.3,23.7,14. 3. Exanple 99. 3-[3-(4-Butyl -piperid,

ji-1-yl)- propyll-]kklndazole 5-ol (103) (53MF50).

3-[3-(4-Butyl -piperidin-1-yl)-propyl]-5-nethoxy-IHindazol e (28 ng, 0.09
nmol ) was dissolved in dry DCM (1.0 m) and cooled to OT before addition of
IM bronotri brom de solution in DCM (0-50 m, 0.50 mml).” The m xture was
held at A for 12 h, 20 followed by addition of water (5 m) and 2N NaOH (10
m ). The aqueous phase was extracted with DGM (3 x 25 m) and the conbi ned
organi c phases were dried over \gSO™4, filtered and evaporated in vacuo, to
produce 14 ng of the crude product. Purification by preparative BPLC
followed by treatnent with -HCO in dioxane (4M 2 m) yielded the title
conpound (103) as white crystals after washing with DCM Yield: 16 ng, 60%
IH NVR 25 (CD30D): 5 7.54 (d, IH, 6.77 (s, IH), 6.71 (d, IR, 3.55 (d,

2H), 3.15 (4 2H), 3.04 (4 2M 2.90 (dt, 2H), 2.22 (qy, 211),1.97 (d, 2H
1.58-1.28 (m 9H), 0.92 (t, 3H). 13C NVR (CD30D):

159.0,145.5, 144.4,121.7,117.2,113.7,94.4,58.2,54. 3,36.5, 34.8,31.0,29.7,
24.7,24.3,23.7,14. 3. Exanplelft Screening O Test Conpounds.Iln An Assay
Usi ng Muscarinic 30 Receptor Subtypes Ynl, n2, n8, m4 and nS. The m, n2,
n8, md and nb nuscarinic receptor subtypes were cloned substantially as
descri bed by Bonner et alL, Science 273:527(1987) and Bonner et alL, Neuron
1:403 (1988). R-SAT assays were carried out substantially as described in
U.S. Patent Nos. 5,707,798, 5,912,132, and 5,955,281, and by 63 28 Cctober
2004 WO 01/83472 PCT/ USOL/ 13561
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Brail ner-Gsborne & Brann, Eur. J. Pharnmcol. 295:93 (199538 Onfpber2®4cel | s
(available fromthe Anerican Type Culture Collection as ATCC CRL 1658)
were transfected with plasmd DNA encoding the m, n2, n8, m} or nb
receptors a8 opsE#EM d DNA encodi ng [ 3- gal act osi dase. TrEgEEWIAIB6L cel | s
were grown in the presence of between 1 AM and 40 pMof 5 the test conpound
for 5 days. On day 5, the cells were Iysed using 0.5% Noni det-P and P-

oot t1 ophenyl - { i . RBUPChhkbGl) UDLI GRIEDRRREe B2 TS,

t he maxi murPriegissnil swlics weregendusted én ﬁlﬂzecmgewfﬁmb cymegoigus mopkeysachol ,  and
EPTSXT (r)T{,llrf;P\-M @?&ﬁ: &ﬂ%ﬁf%ﬁla%%gj&% %qu 4%1(!?‘?’\&%%@1&%%8&@?%% qu&dEle&'H)F“
concent r at | @gon BscEphitocragulem tol theimié trabssulal mmeshimotkniSawydr & Mqﬁ%)u/gémrdmesm m
response Ofogﬁ}szlﬁwi ?/wcg‘&bﬁ%‘i?i%@. PECS0 = -I og (EC50). 15 Wiere data gave a

bel | - shaped™Curve deflned as the highest observed response.
The results, whiZdimdiswenstraiadddo bl medsenig intrac&glanjnsﬂsuac(l@fv)ivmh ahodt¥er al

conmpounds of,, t he |nvent| 20 Table 1.
compounds. ofel R el BYRYLA AILE; BN PUSaSmlalold Jable 20l
pPECS50%Eld  pdpetangddsipntd il f@m@é@rﬁﬁ@ﬁﬂﬁmmlmpMMmﬁMwm response

19867. 3no resE%pseno response706. 5no response 24756. 9no responseno
response416 response 28386. 5n0 responseno responseno response 32526. 4no

DI oy ey i 2t ey ey A
response < n es
oD e ena iltion Sk Sl vt St SRR L] S 6% Plisd B B,

response  a35ul drop; the contralateral eye received an equal volume of saline (or vehicle). Two

15  baseline measurements were made prior to administration of the drug, followed by periodic
measurements up to 6 hours post drug administration. The results of this study are shown
below in Table 2,

20  Table 2. Ocular Hypotensive Effect of 35AKU-21 in Glancomatous Monkeys

TIME, (AR)

1 2 4 6
% IOP Change -9.3 -21.3 -25.9 -29.2
SEM 22 5.0 6.5 6.2
N 6 6 6 6
p value .008 008 016 012

p value is for comparison to vehicle control in contralateral eye.

66



77717.0966. 3 81726.477< 5.5 89857. 3n0 responseno responsesBBedher 2084ponse
93837. 1no responseno response586. 4no response 64 28 Cctober 2004 WO
01/83472 PCTI 1JS0O1113561 % Eff: % Efficacy peECSO - |og EC50 No response:
Ef fi cacy < 25% maxi num response of carbachol. This |level of activity is
not considered significantly different to no response. 65 28 Oct ober 2004
WO 01/8347%3E859§HSO | /13561 Exanple 101. Effects of Compound 35AKU-21 on

| nt aocul ar ein Primates. Al studies were conducted in fully
consci ous fpnalQQCQMPgﬁ@hgqammngbyys 5 (Macacca fascicularis) weighing 3 -
4 kg. Unilateral ocu hypertensi on was produced by argon |aser

phot ocoagul ation to the m d-trabecul ar neshwork (Sawer & M Qui gan,

| nvest. Ophthalnol Vis. Sc i. 29: §1(1988)) Animal s were trained to all ow
measuring intraocul ar pressure W:a nmodel 30 dassic

pneumat ononet er (Mentor O8O Co.). #, each study, nonkeys sat in 10
specially designed chairs (Pri 4, San Francisco) and fed fruits
and juices as needed. The drug wasz dnanstered topically. The drug was
formul ated in an agqueous solution such as distilled water, saline or
citrate buffer at a pH 5-7 and applied unilaterally as a 35Ddrop; the
contral ateral eye received an equal volune of saline (or vehicle). Two 15
basel i ne neasurenents were nade prior to admnistration of the drug,
fol |l owed by per ivlhrein: neasurenents up to 6 hours post drug administration.

The results of this tu below ipn Table 2. 20 Table 2. Ccul ar
Hypot ensi ve Ef f &ot's R Fb 3$2ﬁ%§ {&4s Monkeys TIME (HR) 1246 %
| 0P Change- 9. 3- W}lsgiﬂﬁ?, W; BN, 4nd W is CRg or CG, or W; is NG, W, is N and W; is CRg;
G is of formula (II):
Rio
-mgmv (CHa)y z—n,
Rio’
t
(ID

Y is O, S, CHOH, -NHC(0O)-, -C(0O)-, -NR7-, -CH=N-, or absent;

pisl,2,3,40r5;

Z 1s CRgRy or absent;

both t’s are the same and are selected from 1, or 2;

each Ry, Rz, Rs, and Ry, independently, is H, amino, hydroxyl, halo, or straight- or
branched-chain C,.4 alkyl, Ca.¢ alkenyl, Ca.¢ alkynyl, C;_¢ heteroalkyl, C,_¢ haloalkyl,
-CN, -CF3, -ORy1, -CORy1, -NOg, -SR 1, -NHC(O)Ry1, -C(O)NR 2R 3, -NR 2R3,
-NR;;C(O)NR 2R 13, -SO;NR 3R 13, -OC(O)Ry1, -O(CH)(NR 2R 13, or -(CH2)sNR 2R 13,
where q is an integer from 2 to 6;

each Rs, Ry, and R, independently, is H, C_¢ alkyl; formyl; Cs.¢ cycloalkyl;

each Rg and Ry, independently, is H or straight- or branched-chain C,; g alkyl,
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SEM2. 25. 06. 56.2 N6666 p val ue. 008. 009. 016. 012 p val ue IZ Qoaoba@ipPari son
to vehicle control in contralateral eye. 66 28 Cctober 2004 CLAIMS 1. A
conmpound of forrmula (I): (1) wherein: Z1 is CRl, Z2 is CR2, Z3 is CR3, and
Z4 is CR4; WL is NR5, W is N, and WVBis CR6 or CU, or WL is NG W is N
and WB is CR6; Gis of formula (I1): _Y (CH2) z---- RIO Ro" Yis 0, S

GRBRY or absent RS SN or B atehaif s AT S e Fan iy Eon “oach
Rl, R2, R3 au@nmeﬁ@ Cil g%ﬂ@&?,r@ﬁgﬁétéfoalkil By.5 a:mmg?ken %Waucyh@ Q, or

strai ght- or. branched-chain C1 aI kynyl, C1.6
het er oal kylalkazycgbeayloai-sdpdroxyalixy, Grdrydrogmalkyl, -ﬁdr@aa alkﬂtbeo b-Cs.s

oo fi 1, Ceb O o Bk e ORI ORI et ¢ om -

to 6; each (Eﬁiz)sm.zmi@,obRYngaMeageﬂﬂmtzmg is H, C1 6 alkyl; fornyl; C3_6
cycl oal kyl; each R8_and , I hdependently, is or stralsqght- or

br anched- chai n CﬁlOSSgbRty"rlghtG‘?r@Sn@@flé’Bém ZGW}N@-&% iyl {ppsilghyl Cos

G158 al ko e Rl A ST RGO HRR Ers S W ik P O 8 1 5
al koxycar bmﬂ;dxycﬁbo@hy@rmwmmugoxy,@rﬁnydy@j«ya&yhlokﬂl g alkSHhioC1 8 al kyl t hi o,

-0 G- G- wherein at least one of Rp and R;¢' is not H;

each Ry, independently, is H, straight- or branched-chain Ci.g alkyl, C,.5 alkenyl,
Cy.s, alkynyl, C,.5 heteroalkyl, C,.¢ aminoalkyl, C,.s haloalkyl, C,. alkoxycarbonyl, C.5
hydroxyalkyl, -C(0)-Cs. aryl substituted with Cy.5 alkyl or halo, Cs_s aryl, Cs.¢
heteroaryl, Cs.¢ cycloalkyl, Cs. heterocycloalkyl, -C(C)NR 2R3, -CR5R 2R3,
-(CH2:INR;3R 3, t is an integer from 2 to 8; and
each Ry, and R;3, independently, is H, C alkyl; Cs.¢ cycloalkyl; or Cs¢
heteroaryl, optionally substituted with halo or C,.; alkyl; or R;; and R;3 together form a
cyclic structure;
or a pharmaceutically acceptable salt, ester or prodrug thereof.
2. The compound of claim 1, wherein each t is 2 and R, is straight- or branched-
chain C,.g alkyl, C,.5 alkenyl, C,.g alkynyl, C,.3 alkylidene, C,_g alkoxy, or C,.g heteroalkyl.
3. The compound of claim 2, wherein Ryg is n-butyl.
4, The compound of claim 1, wherein each R;, R, R3, and R4, independently, is H,
hydroxyl, halo, C,.¢ heteroatkyl, CF3, -NO,, or straight- or branched-chain C,.¢ alkyl.

5. The compound of claim 2, wherein Y is absent or O, pis &5 1, 2 or 3, and Rg and
Rg are H.
6. The compound of claim 5, wherein Z is absent, Y 1s absent and p is 3.
7. The compound of claim 6, wherein R;g is n-butyl.
8. The compound of claim 2, wherein the compound is of the formula
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aryl, C5_6 cycloal kyl, -C(ONRL2R13, -CR11R12R13, -OC(O) RB Qgtober 2004

-(O (CH2) 5NR12R13 or - (CH2)5NR12R13, s being an integer from2 to 8; R0
is H straight- or branched-chain Cl1_8 al kyl, C2 8 al kenyl, C2_8 al kynyl,
Cl 8 alkylidene, Cl1_8 al koxy, Cl1_8 heteroal kyl, C1.8 am noal kyl, Cl1_8

hal oal kyl , Cl1_8 al koxycarbonyl, C1.8 hydroxyal koxy, G _g hydroxyal kyl, or
Cl. 8 al kylthi ol wherein at I@qst one of Rio and RI 1is not H, each R11,

i ndependently, is H, straightl- or branched-chain C|_8 al Ryl, C2 8 al kenyl,
C2.8, alkynyl, C2.8 hetRkr v , oyl , 2 8 Ral oal kyl, C1.8

al koxycarbonyl, C2.8 hydr : Wt uted with C -3
al kyl or halo, C5-6 a VI, _ palkyl, C5.6

het er ocycl oal kyl, -C(O R 3. -CRBRI12R13, RLCHNTNRIPRI3, t is an
integer from2 to 8; and eacfj R12 @nd R13, incfepenently, is H Cl_6 alkyl;
C3.6 cycloal kyl; or C5_6 heBéroaryI , optidHally stibstituted with halo or
Cl-6 alkyl; or R12 and R13 together forma cyclic structure; or a
pharmaceutically acceptable salt, ester or prodrug thereof. 2. The conpound
of claim 1, wherwhdciad®histNRS W2, i8Rk ©, iasd Wyial0fat - or branched- chain
C2_8 alkyl, C2_8 alkenyl, C2.8 alkynyl, C1.8 alkylidene, Cl.8 al koxy, or
C1_8 het er oal kyl| Thezompound ghiiaign g, Bhereing ihabsenhnesabaeniiand pds - but yi . 4.

The conpoung, of Blaim E68ID i g and R4, i-ndependently, is
H,  hydroxyl, ha—‘f:ﬂo, chggn(ﬂgt er oa?’l cy ? g%@@} or straight- or

br anched- chii.n (lheGoatpoyhd obclaifh 8, wikrpioRads Bfordl giathy2, wherein Y is absent
or 0, pis 1, or 3, and.R8. and . R3 afe H 6..,The co und,of claim§5,
wherein Z i]g' absﬁ?ﬁ‘f"m\poflgg%gg‘m 2, ‘ﬁ%erf)m%m?ﬁsen‘?y *FWE’S%HE‘EH%&M claim 6,
wherein R Q3.s nrRWoripouRd of18int PXRAIEREN R, BlABUR2, Wherein the conpound is
of the fornula 68 28 &)tober 2004 or wherein WL is NR5, W is CR5 or N, and

WB is CR6. . Theheconppoundobslaim ii.migreinReiewr Liisslkabsent, Y is absent and

pis 3. 10,z Thenco ] ai . ein R1Q.is n-butyl. 11. The
conpound o?lsél a?rr%le@&%g?%%dﬁgﬂ’g%%}%C_Oé“q%uﬁglls.' 12. The conpound of
claim 2, wherei n-@-{4sn-dasiiperidind)sl -Absepyl)-aAdinfdadote;3. 13. The conpound of

claim 12, wherein R10 is n-_but&gl ) ]
3-(3-(4-n-butylpiperidine)- 1-yl-propyl)-1H-indazole;

1-(3-(4-Methylpiperidine)-1-yl-propyl)-1H-indazole;
1-(3-(4-Pentylpiperidine)-1-yl-propyl)-1H-indazole;
1-(3-(4-(3-Methyl-butyl)-piperidine)-1-yl-propyl)-1 H-indazole;
1-(3-(4-Pentylidene-piperidine)-1-yl-propyl)-1H-indazole;
1-(3-(4-Propylidene-piperidine)-1-yl-propyi)-1H-indazole;
1-[3-(4-Butylpiperidin-1-yl)-propyl]-3-chloro-1 H-indazole;
1-[3-(4-Butylpiperidin-1-yl)-propyl]-6-nitro-1H-indazole;
1H-Indazole-3-carboxylic acid (2-(4-butylpiperidin)-1-yl-ethyl)-amide;
1-[3-(4-Butylpiperidin-1-yl)-propyl}-5-nitro-1H-indazole;
2-[3-(4-butylpiperidin-1-yl)-propyl]-5-nitro-2H-indazole;
3-[3-(4-Butyl-piperidine-1-yl)-propyl}-1H-indazole, HCI;
3-[3-(4-Butyl-piperidine-1-yl)-propyl}-5-nitro-1H-indazole;
3-13-(4-Butyl-piperidine-1-yl)-propyl]-5,7-dinitro-1H-indazole;
3-[3-(4-Butyl-piperidin-1-yl)-propyl]-5-methoxy-1H-indazole;
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14. The conpound of claim 12, wherein R5 is H or Cl_6 al k3§ October 200ke
conpound of claim1, wherein the conpound is:

1- (3-(4--n-butyl pi peridine)-1-yl-propyl)-1Hindazol e;

3-(3-(4-n-butyl pi peridine)-1-yl-propyl)-1Hindazol e;

1- (3-(4- Met hyl pi peri dine)-1-yl - propyl) 1 H-i ndazol e;

“bthyl - butyl) -yl B RAp e LBy i JRGRE T apdaphe? 1 (2
-(4-Pentylidene- H?(@Bu@ﬂ-@qienanﬂi-ygtpwﬂl 6lnéth¢)t3dﬂlﬁh&zolb (3
-(4-Propyli denep&ferl dine)--1- - H i ndazol ei

1- [ 3- (4- But yl pi mﬁuwl«pmenénbeB}premd ilHrlad@miq t@lizol e; |

3-(4-Butyl pi
LT nasol o 5. oy To LoV plieBupBY b ol RO XD e
[3 -(4-Butyl pi pB{3 d4—Butyﬂ-ptpﬁh)ian-@D5ﬁri)pyl§IHnnﬂmleISJd}I ndazol e;

3- (4- but p| p h_ldl n - njt I’Ofé{‘-l ndazol e;

3- (4- But ‘géa maﬁgutfai/mmwsgm ciom_plq_s]n,g@g egtivggmount of a compound of

3- (ﬁnﬁHItaB(i p| peridi ne-1-yl)-propyl]-5-nitro-1 Hindazol e; '

3(4 Butyl pi peridine-1-yl)-propyl]-5,7-dinitro-1 Hindazole,
3-(4-Butyl -piperidin-1-yl)-propyl]-5-nmethoxy-1 Hindazole; 69 28 Cctober
004 3-[3-(4-Butyl-piperidin-1-yl)-propyl]-4-methoxy-I Hindazolel

3- (4-Butyl - pi peridin-1-yl)-propyl}- y I Hi ndazol e;

3-(4-Butyl -piperidin-1-yl)-propyf{
3-(4-Butyl -piperidin-1-yl)-propy}]

‘ oIe 6 oI or 3-[3
(4-Butyl -piperidin-1-yl)-propyl]-1 Fi dazd’l’ae 5-0l. 16. A phar maceut i cal
onposi tion conprising an effective amount of a compound of formula (I):
) wherein: Z1 is CRl, Z2 is CR2, Z3 is(CR3, and Z4 is CR4; WL is NR5, W

is N and WBis CR6 or CG provi ded that one of W2 and WB, but not both,
is CG or Wis NG W is Nand WVB is CR6; Gis of forrmula (I1): - -Y
CH )P z wherein:

7118 CRy, Z» is CR;, Z5 is CR3, and Z4 1s CRy;

Wi is NRs, W3 is N, and W3 is CRg or CG, provided that one of W3 and W3, but
not both, is CG; or W; is NG, W; is N and W3 is CRg;

G is of formula (II):

N /0! OJCD(DNUJCD(DQ)I\)'

Rig

—§—Y——(CHa), Z—N
Rqo'

iy

Y i1s O, S, CHOH, -NHC(O)-, -C(0)-, -NR-, -CH=N-, or absent;

pisl1,2,3,40r5;

Z is CRgRy or absent;

both t’s are the same and are selected from 1, or 2;

each Ri, Ry, R3, and Ry, independently, is H, amino, hydroxyl, halo, or straight- or
branched-chain Cy¢ alkyl, Ca alkenyl, Cy.6 alkynyl, Cy_¢ heteroalkyl, Cy.¢ haloalkyl,
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RoRo Yis 0, S CHOH, -NHC(O-, -C(O-, -NR7-, -CH=N-28 Qctohtrsdid; pis
1, 2, 3, 4 or 5 Zis CRB8RO or absent; both is are the sanme and are
selected from1l, or 2; each Rl, R2, R3, and R4, independently, is H am no,
hydroxyl, halo, or straight- or branched-chain C1_6 alkyl, C2_6 al kenyl,
C2_6 al kynyl Cl_6 heteroal kyl, C -6 haloal kyl, 70 28 Cctober 2004 -CN,

10l R o oS P S MR AR g M2

- (CH2) gN\RL 2-N1§;C(0)1W1§R]§1. -ss)zm,zmat egeﬁ(ojmgrrozcngqmlzgqg: Br F@@HZBNR@IHQ R7,
I ndependently, is H, Cl amh% C3_6 cycloalkyl; C5_6 aryl,
optional |y ¥ §ﬂ|1%ﬁ3@épgﬁ[ffﬁ o or Cl 6 al kyl; or C5_6 heteroaryl

optional Iy subs

i ndependent |y, éﬁhéiﬂa égﬂl Bﬁﬁzﬁe?:e&{egﬁi Eﬁyéﬁgyﬁq@nﬁg ?‘k C%%ﬂﬁ'i’ocﬁés H,
straight - ]bbpmmiaﬁplstﬂfmnned’ijha]loIqICl s@hyl cﬁlOggrhyieroa@, Sptnkynyl , C1_8

al kyl i dene, et eroal kyl, Cl1_8 am noal kyl, Cl -8 haI oal kyl ,

Cl_g al koxyS(‘,‘Q?tHBﬁ‘?al‘mg’éfl%O‘hgﬁﬁr ¥lal koxy, Cl 8 hydroxyal kyl, -SH, Cl_g

al kyl thio, - 12R13,
- OC{O) Rlll, -(O( mﬁg%lﬂg%hde Qﬁaeﬁ %XII%F%@NIIR%%% &%Q%Mﬁ%%ﬁ%ﬁnﬁ] eg 113 from 2
to 8, R30' is HRlsuer; :gtaughtomrﬁwmhecﬂ}eliamlﬁmglall@ |, Go§ adltenyl, C; EMkahKeQyt, C2_8
oL S e, ClebaghRY B i o ElS 7 o T
hydr oxyal kydlko m@&%ﬁ @l. Md&&dy@lko%@&'ﬂ%?&xyhﬂ@ﬁtsﬂ 1 PAlcERo a@dcﬁ%@

not H, each Rl I n ependen , , straight- branched chai n
al kyl , C2_&uwsl @&n?YCIOaUOﬂ @(Oéﬁ'ﬁyzﬁyj,, CReRg&:Rhst- @IQS@I’RW,I -(OXeHa)shii Rraloky | |,

C2. 8 hal oal n hydr oxyal kyl, -C(O-C5_6 aryl
substi t ut eod(:)ﬁ %ﬂ%}ﬁé y%l ornP ?/hom%fo ’aryl, C5-6 heteroaryl C5-6
cycl oal kyl , C5. aaih'egelr@@adglhtoafwhched%@hNRng Cr{ iRt 2 IR%3 alkynyl, Cis

(CHZ)tNR12R13 t is an integer from2 to 8; and each R12 and R13,
i ndependent*’l”@’hdi‘“'%e Iq:l 8@ﬂ<°6ya¢kg/llleter€2§[kﬁl Ey-e pEoRlyl, Goe hebbalkyl, Keser oar y! |

optionally ﬁyt?j:&@aﬁ(o% @154%«1?6)@511@1 ola C?%%]k%ﬂlomc)’ t oget her

forma cyclic stru
wherem at least one of Ry and Ry¢' is not H;

each Ry, independently, is H, straight- or branched-chain C,_g alkyl, C;.5 alkenyl,
Ca.s, alkynyl, Cy 5 heteroalkyl, C,.g aminoalkyl, C;.g haloalkyl, Cy.3 alkoxycarbonyl, Cs.g
hydroxyalkyl, -C(O)-Cs.¢ aryl substituted with C;_3 alkyl or halo, Cs.¢ aryl, Cs¢
heteroaryl, Cs_¢ cycloalkyl, Cs.s heterocycloalkyl, -C{(O)NR 2R3, -CR5R 2R3,
-(CH2)NR 2R3, t is an integer from 2 to 8; and
each R;; and R;3, independently, is H, C,.s alkyl; Cs.4 cycloalkyl; or Cs¢
heteroaryl, optionally substituted with halo or C, alkyl; or R;> and R,; together form a
cyclic structure;
or a pharmaceutically acceptable salt, ester or prodrug thereof.
17.  The pharmaceutical composition of claim 16, wherein each t is 2 and Ryy is
straight- or branched-chain C; g alkyl, C,.g alkenyl, C,.5 alkynyl, C.g alkylidene, C, g alkoxy, or
Ci-s heteroalkyl.

18.  The pharmaceutical composition of claim 17, wherein R,q is n-butyl.
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or a pharmaceutically acceptable salt, ester or prodrug t2te@Qeober 2004 The
phar maceuti cal conposition of claim 16, wherein each t is 2 and R10 is
straight- or branched-chain C2_8 al kyl, C2.8 al kenyl, C2.8 al kynyl, C3_8

al kyl i dene, C1.8 al koxy, or Cl1_8 heteroal kyl. 18. The pharnmaceuti cal
conposition of claim17, wherein R10O is n- butyI 71 28 Cctober 2004 19. The

h tigal t f cl h Rl,. R2, d R4,
dependent 5. | CpraackioH cnpglionar AL L MEREY achiguaRe g B
str ai ghtlepeRfediyaiRaNasdeIxE, halott; @h@thﬂ@ahcyx @Fg, N@ BhatBRCH bramdhe§RABASI ti ON

of claim17, wherein'Y is absent or O, 1, or 3, and R8 and Rg are
H 21.Gkealky ar rraceutl cal conposition of cI al m 20 wherei n Z is absent, Y is

absent and T erel RLO is
byl 220 53 TR RARERGE b ERuGRERIRH LA Rl yli At LB 2
conpouwid, taﬁdREaﬁchRgﬁ;ermula or wherein WL is NR5, W2 is CR5 or N, and WB is
CR6. 24. The pharmaceutical, conposition_of claim?23, wherein Z is absent, Y
i s absent ahd pitp phagnaceptic kampatiion piaimediyaisrain &ns ahsent, Xiisabsent gitder ei n
R10 i putyl. 26. The pharmaceutical conposition of claim?23, wherein R5
is Hor (%1 6 al kyl. 27. The pharmaceutical conposition of claim 17, wherein
Z is absent22.Y iEheglimaniceatichl pomBosi@éh ofl'd]airrpb]amrmne&’mm(pialn moyiposi ti on of

claim 27, erein R10 is n- byt . T ceyti.cal sition of
claim 27, wirerei a,;éapgaqqugc; Témﬁoséql?%}/?g] ‘Salgbﬁr ‘r;'ﬁ'@reﬁ% ﬁ&g’é’ﬂgg‘g]élo fthe
conposkih@a of claim 17, wherein the conpound is: -(3

-(4-n-butyl pi peridine)-1-yl-propyl)-1 Hindazol e;

3-(3-(4-n-butyl pi peridine)-1-yl-propyl)-1Hindazol el

1- (3-(4- Met hyl pi peridine)-1- y;] propyl)-1 Hindazol B; 72 28 COct ober 2004

wherein W, is NRs, W3 1s CR5 or N, and W3 is CRs.
24.  The pharmaceutical composition of claim 23, wherein Z is absent, Y is absent a.nd
pis 3.

25.  The pharmaceutical composition of claim 24, wherein R;q 1s n-butyl.

26. The pharmaceutical composition of claim 23, wherein Rs is H or Cy.¢ alkyl.

217. The pharmaceutical composition of claim 17, wherein Z is absent, Y is absent and

pis 3.

28.  The pharmaceutical composition of claim 27, wherein Ryq is #-butyl.

29.  The pharmaceutical composition of claim 27, wherein Rs is H or C;.¢ alkyl.

30.  The pharmaceutical composition of claim 17, wherein the compound is:
1-(3-(4-n-butylpiperidine)-1-yl-propyl)- 1 H-indazole;
3-(3-(4-n-butylpiperidine)-1-yl-propyl)-1 H-indazole;
1-(3-(4-Methylpiperiding)-1-yl-propyl)-1 H-indazole;
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1 -(3 -(4-Pentyl piperidine)-1-yl-propyl)-1 Hindazole; 28 October2004
1- (3-(4-(3-Methyl -butyl)-piperidine)-1-yl-propyl)-1 Hindazole; 1 -(3
-(4-Pentylidene-piperidine)-1-yl-propyl)-1 Hindazole; 1 -(3
-(4-Propylidene-pip eridine)-1-yl-propyl)-1 Hindazol e;

1-[3-(4-Butyl pi peridin-1-yl)-propyl]-3-chloro-IHindazol e;

14 i ndazol e 3. o b Pt RirER T B D B0 - 1oy1 - et hyl ) - ami de: 1-
? - (4-Butyl pi pﬁ(j-@i-(B‘-Metler-Bﬁtyl)&ﬁﬁ?ﬁdine?lﬂyﬁﬁ@pgwﬂ-ﬁﬁ%;e;

I
[
2-[ 3- (4- but yl pi idin-1-yl)- -nitro- dazol e;
3- % 3- § 4- Bﬂt §| P L)Pﬁa-(%gﬁéylﬁlﬁ»p%y?nﬁndwr ridp L-]lﬂmﬂrr]t:vmtrll)glzmiecl,lagp%z? e3-

3-(4-Butyl - pi (4l he- 1- - Rropy4d 1< 5-nitro- indazole; 3- 3
et Butyl i per IR R R e BRI B BERRE 2 T e Py [
- (4- Butyl - pi peri ﬂ[mfﬂBﬁiylpiPérﬁmdllﬁﬁff@?ﬂ}%&oﬁﬂ-mg@bﬁ;
3-[3-(4-Butyl -piperidin-1-yl)-propyl]-4-nethoxy-1 Hindazole; 3- [ 3
- (4- But yl - pi per i Wh4eByiyInipsristinl 1ylBpiopyidxuitre- Ii-indazele) e

3-[3-(4-Butyl - piperi dipr. 1r = RE:ORYa]m 1 B Oc 4-015 oy e

3-[ 3- (4- Butyl - pi %grlhill | ﬁr‘%{ %4‘%‘3’@;}%%’1‘1]@|(ﬁlﬁuhg§%r?‘gﬁ%f3’?%thgp amide;

3-[ 3- (4- But yl - pi pE-(4dBotylpiyedipl opyblop $HSkmdazd-exdazait; 31. A net hod of
increasing an activity of .a cholipergic. receptor. in yitro conprising
contacting the &Lﬁ-%ﬁ%\fpa)er@% 17 rprgpﬁkf?—sr%@éﬁ%%ﬁ%q;ni ng the cholinergic
receptor with am_ : 'R Ntvied L gas ound of formula (I):
wherein: Z1 is &{ﬁtizgﬁﬂﬁ%ﬁgm%g ?1251&%'1] gﬁgﬁdf?l&i%’sﬁ%gg; W is NR5, W is
N, and WB i s CRE-{-(4Butybpipetiding- ING)-pu@yi]sS-NtmntH@lazgleCR6; 73 28 Cct ober

2004 Gis of for [1):.-LY. I} Z v 1. 0. Rio Yis 0, S CHOH,
_NHC(O -, -C(O _ﬂ-ﬁéyﬁﬂ?@qg n,g%ﬁ“ab%fﬂi%}}dﬁf‘E"‘EHQ‘?,@%O}%Or 5. Z is CRSR9
or absent; 3-[3-(4-Butyl-piperidin-1-yl)-propyl]-5-methoxy-1H-indazole;

3-[3-(4-Butyl-piperidin-1-yl)-propyli]-4-methoxy-1H-indazole;
3-[3-(4-Butyl-piperidin-1-yl)-propyi]-6-methoxy-1H-indazole;
3-[3-(4-Butyl-piperidin-1-yl)-propyl]-1H-indazole-4-ol;
3-[3-(4-Butyl-piperidin-1-yl)-propyl]-1H-indazole-6-0l; or
3-[3-(4-Butyl-piperidin-1-yl)-propyl]-1H-indazole-5-ol.
31. A method of increasing an activity of a cholinergic receptor in vitro comprising
contacting the cholinergic receptor or a system containing the cholinergic receptor with an

effective amount of at least one compound of formula (I):
Zq W
27 N
| O/W"
23\24 W;
ey

wherein:
Zl 18 CR1, Zz is CRz, Z3 1s CR3, and Z4 is CR4;
Wi is NRs, Wy is N, and W3 is CRg or CG, or W, is NG, W, is N and W3 is CRg;
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both is are the same and are selected fromis 1, or 2; eathORbbeD04R3, and
R4, independently, is H am no, hydroxyl, halo, or straight- or
branched-chain CL fi alkyl, C2 6 alkenyl, C2.6 al kynyl, Cl_6 heteroal kyl,
Cl 6 haloalkyl, -CN, -CF3, -OR,, -CORI1, -N®2, -SRI,, -NHC(O R11,

-C(O NR12R13, -NR12R13, -NRI 1C(O) NR12R13, -S02NR12R13, -0OC(O) R11,

- CH2) gNR12R13, mé%?ﬁﬁlzm& where g is an integer from2 to 6; each
R5, R6, and R7, ﬁ}ﬁ%%fpé! , is H C1 6 alkyl; formyl; C3.6 cycloal kyl;
C5-6 aryl, optionally substituted with halo or C1_6 alkyl; or C5_6
heteroaryl, optionally substituted with halo or Cl.6 al kyl; each R8 and
R9, independently, is H or straight- or branchegchakp Cl_8 alkyl; RO is

H, straight- or branched-chaiinC1_guglkyl , C2y nyl, C2.8 al kynyl, Cl1 8
al kyl i dene, Cl1_8 al koxy, Cl1_8 heter oa1 kyl, C1_ i ngal kyl, Cl -8 hal oal kyl ,
Cl_8 al koxycarbonyl, Cl1_8 hydroxyal koxy, 03_8 hyditoxyal kyl, -SH, Cl1 5

alkylthio, -0-CH2-C5-6 aryl, C5 6 cyghoal kyl, -C(O NR12R13, -CR |R12R13,
-OC(OR11, -(O(CH2)sNR12R13 or - (CH2)'sNR12R13, s being an integer from 2
to 8 Rlois H straight- or branched-chain C _8 aI kyl, C2.8 alkenyl, C2.8

| k |, C1.8 C Kk C he | K Cl 8 | kyl ,
?:1 gnﬁal oal kyl , a%syé gé?ﬁgﬂégﬁggéb?)&@ éqﬁi/d Y ?;I?S% enbl 8 am noal ky

hydr oxyal kyl , or gj;Tg Rlgpls hi o= wherein at |east one of R O and R10' is
not H;, each Rll |ndependently, is H, stral ght- or branched-chain C.g
al kyl, C2.8 al keZl}SlCRsI@Z’T@bS@t kynyl , 8 heteroal kyl, C2.g aninoal kyl,

C2.8 hanaIkyI car bon 74 .2 ober 2004 hydroxyal kyl ,
-C(O-C5-6 aryl @EEP ﬁﬁeé T’rﬁ%‘isﬁciﬂ%wmﬁ h%cﬁo CS-6 aryl, Cs-6
heteroaryl, C5_Geagl &0, RY)and®G; mdBgingEasy & Haérki)’lb;hyd%)gl mﬁi@&amght- or
-CR5R12R13 CH2)t NR12R13, t Is an int eg{er from2 to 8, and each R12 and

i ndepéﬁ fghain 144 alkyl, G-sliepyt, Cos alkyayl Coahtigtoalkyl, (o beloalied.er oar yI
t [ tu d h t th
opti onal v PARSLEL UbRd, 1l ok, okn CLaGuel s, BloRe R Rt o0ether |

prodrug theﬁ\ﬁth@NRTﬂea,rFEOE\NRuRfu,G@@(@)lﬁﬂ, M@H@)qmﬁzm,@hqu%m&h@ ceptor
is a rruscarlg%c receptor. 33, The nmet hod of claim 32 wherein the

muscarinic ¥V %Etl%?ninéegﬁf frpMe 1910 muscari ni ¢ receptor subtype. 34. The
met hod of cl ai mg3gy, yheg iy RNEndBastdnl1f) i€ H, € SRR hind! cLN&yBhuHSEar i ni c

aryl, optionally substituted with halo or C,.¢ alkyl; or Cs.g heteroaryl, optionally
substituted with halo or C;¢ alkyl;

each Rg and Ry, independently, is H or straight- or branched-chain C;_g alkyl;

Rig 1s H, straight- or branched-chain C,.g alkyl, C,.3 alkenyl, C,.g alkynyl, C;3
alkylidene, C, g alkoxy, C,.g heteroalkyl, C;.3 aminoalkyl, Ci.g haloalkyl, C;.s
alkoxycarbonyl, C;.g hydroxyalkoxy, C;g hydroxyalkyl, -SH, C,.g alkylthio, -O-CH;-Cs.¢
aryl, Cs.s cycloalkyl, -C(O)NR 2R3, -CR11R12R13, -OC(O)R 3, ~(O)(CH)sNR 2R3 or -
(CH3z)sNR 2R3, s being an integer from 2 to §;

Rio¢' is H, straight- or branched-chain C,.g alkyl, C,.¢ alkenyl, Cy.5 alkynyl, C;.3
alkylidene, C, s alkoxy, Ci.s heteroalkyl, C,.g aminoalkyl, C.3 haloalkyl, C;.g
alkoxycarbonyl, C;.s hydroxyalkoxy, C;s hydroxyalkyl, or C,.3 alkylthio,

wherein at least one of Ry and Ry¢' is not H;

each R, independently, is H, straight- or branched-chain C,.5 alkyl, Cy.g alkenyl,
C».s, alkynyl, Cy 5 heteroalkyl, C,.3 aminoalkyl, C;. haloalkyl, C;_s alkoxycarbonyl, Cy.5
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receptor subtype. 35. The met hod of claim 32 wherein the BRiScwmbemrii®s
receptor is in the central nervous system 36. The nethod of claim 32
wherein the nmuscarinic receptor is in the peripheral nervous system 37.
The met hod of claim 32 wherein the nuscarinic receptor is in the
gastrointestinal system heart, endocrine glands, or lungs. 38. The nethod

f claim3 0t i nizC, . ) i St ted, tated,
ool 11 e, 390 cHEQPGES B AR REREIE e Bed TR g B G a1 g
activity ofhetero&ifldsReyelbslkyieCeph&trocidloalltite-CEHNRLRYS, -CRIRARP;L wherein the

activity is associated with nuscarinic_ receptor activation. 41. The net hod
of cl ai m 31-{GHIMNERpRishbis@sApegmdrons 240 8nasidi ner gi ¢ agoni st. 42. The net hod

of claim 31 whergiqppth I e tA Vv r~th 1s nmuscarinic
recept or subtypeej%f(g%{1 %dﬁﬁgﬁg&%n%énlé@hi&%ﬁu%éga}g}%%3-@03/8@6%1%/?, °§%16ypes. 43. A
met hod of datdrvatl, ogtienatlychibsiewted eithdarpdral, q alicylj 617R0; andvRE4 tbgdtherdoiti act i ng

the cholinergic receptor or a systemcontaining the cholinergic receptor
with an ef fEHT ¥8'#F6unt of at |east one conpound of claim1. 75 28

Cct ober 2004 44. 4 ' und is a
cholinergic agon(?r:s%ﬁlag%%&#ﬁ%a@l ateﬁ%ltdi{ﬂclﬁE gﬁ(1: alﬁénredi%r%gggﬁg%?he compound is

sel ective 3 t Hehenh¢thodpf deim Bbwhetehethaichalimbraid revaptoais axnascariniegeaptor.
subtype. 46,, The_net hod. of .cl aim 43 wherein the cholinergic receptor.is a
nuscari ni c ece&lﬁrmetgﬁdif’}eﬁﬁlé“ YVHS‘ETI%&G(P?%F?H%%IWPHSR?{}}%“ AT ¢

r ecept@gephsr shbgpsl or md  nuscarinic receptor subtype. 48. The method of
claim 43 wherein the nuscarinic receptor is in the central nervous system
49. The metiMod ofheohethed afclaired2ivherchethaussearimé receptoristod the 4 imusedrimic

peri phr%(r:e%korsﬂ JyQus system 50. The nethod of claim43 wherein the _
muscari nirc recgg or is in the gastrointestinal system heart, endocrine

gl ands, or 3sungsThehhethddef ¢Riih3Twhbreq tk MddariMiereiptot B6n tHéSetralHerous
r ecepts%teirf truncated, nutated, or
36.  The method of claim 32 wherein the muscarinic receptor is in the peripheral
nervous system.
37.  The method of claim 32 wherein the muscarinic receptor is in the gastrointestinal
system, heart, endocrine glands, or lungs.
38.  The method of claim 32 wherein the muscarinic receptor is truncated, mutated, or
modified.
39.  The method of claim 31 wherein the activity is a signaling activity of a
cholinergic receptor.
40.  The method of claim 31 wherein the activity is associated with muscarinic
receptor activation.
41.  The method of claim 31 wherein the compound is a cholinergic agonist.
42.  The method of claim 31 wherein the compound is selective for the m1, or m4
muscarinic receptor subtype, or both the m1 and m4 muscarinic receptor subtypes.
43. A method of activating a cholinergic receptor in vitro comprising contacting the
cholinergic receptor or a system containing the cholinergic receptor with an effective amount of

at least one compound of claim 1.
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nodi fied. 52. Use of an effective anobunt of at |east one Z®@pwbad00ft cl ai m
1 for the preparation of a nedicanment useful in the treatnment of a di sease
condition caused by a reduction of cholinergic receptor activity. 53. The
use of claimb52 wherein the disease condition is selected fromthe group
consi sting of cognitive inpairnment, forgetful ness, confusion, nenory |oss,

attentional, defigits efi.cits, in visual perception,,.depressi.on, pain,

2l eep i sortfer s. Tsepehed FLLTT yBtin e sebo gt a S iREE S5 anoi &, " and
i ncreased 4% r aoMHe Aéthed 6584HE43 BhereltBe YSRPSindCik 8k183tR2 fodhe kil thd, BE

di sease condition is selected fromthe group consisting of

neur odwifetherat indomdingusgaranic mcepter subEYPs. di sease, Parki nson' s di sease,

Hunt i ngt on’ C e i L eh. taxia, G ll.es de | a Touret.te's

Syndr one. " i’ cylsanened bEAER ST uBeBhte BuolicruiERectior R e lAeabb E adsepier
age- r el at edi7cogrTte M&hoke6f ¢lsien 4Rwherein B8 nietiriié redbRor deliec m$ wdden i nf ant
deat h syndrone and gl aucona. 55. The use of claimb55 wherein the disease

condi tINBIFNIRIC EeLGRIOHSHREYRE-chol i nergic receptor dysfunction. 56. The use of

claim 52 whgy ei i | i @é}.ﬁﬁ I: V]! of
a cholinergic rg{:%gﬁ%tﬁ!.’é%agﬁ%;%%ﬂ& 588%% . %ﬂegglﬁglgﬁéﬁﬁ%ﬁ%fl?hﬁ Wv?}%r ein
t he disystase condition is caused by |loss of cholinergic receptors. 58. The
use of claijp5b2 erejn. t chol i ner gi receptor is a nuscari.njc receptor.
59. The use‘@of %Wﬁth%dﬁﬁé?@%‘rv £ AOR FHISFATENG BCERiPIS 1R themsaPhgraly
nuscarjddus syg&RPt or subtype. 60. The use of claim 58 wherein the nuscarinic
receptor is in the central nervous system 61. The use of claim58 wherein

t he nuscariith c rBeapttbed piclaim 4hwherem thh enstarmes reoggony s tha Bgtrdinestirsd  of
claim 58t whﬁrqghn he rru§c§ri nic receptor is in gastrointestinal system
hear t ,*Y&ffolt gn(iﬂcﬁlﬁﬁg,an P fdH§e. 63. The use of claim58 wherein the

nuscari ni ¢ gleceptiRiméthod bLd1giat £5whepeinbthe thusdrinidRdedtbeld trubated outtbd
effective anount of at |east one conmpound of claim1l for the preparation
of a reedifadrent useful in the treatment of a disease condition caused by

reduced | eyel s 0l Faetu ROl ki 6Py (MRPoR cotibothl BELLYF 1 36PHE! OF at

| east one coOnpo arm1
preparation of a medicament useful in the treatment of a disease condition caused by a reduction

of cholinergic receptor activity.

53.  The use of claim 52 wherein the disease condition is selected from the group
consisting of cognitive impairment, forgetfulness, confusion, memory loss, attentional deficits,
deficits in visual perception, depression, pain, sleep disorders, psychosis, hallucinations,
aggressiveness, paranoia, and increased intraccular pressure.

54.  The use of claim 52, wherein the disease condition is selected from the group
consisting of neurodegenerative disease, Alzheimer's disease, Parkinson's disease, Huntington's
chorea, Friederich's ataxia, Gilles de la Tourette's Syndrome, Down Syndrome, Pick disease,
dementia, clinical depression, age-related cognitive decline, attention-deficit disorder, sudden
infant death syndrome and glaucoma.

55.  The use of claim 55 wherein the disease condition is caused by a cholinergic
receptor dysfunction.

56.  The use of claim 52 wherein the disease condition is caused by decreased activity

of a cholinergic receptor.
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preparation of a nedicament useful in the treatnment of gl2f/Qcber 2004

57.  The use of claim 52 wherein the disease condition is caused by loss of cholinergic
receptors.

58.  The use of claim 52 wherein the cholinergic receptor is a muscarinic receptor.

59.  The use of claim 58 wherein the muscarinic receptor is the m1 or m4 muscarinic
receptor subtype.

60.  The use of claim 58 wherein the muscarinic receptor 1s in the central nervous
system.

61.  The use of claim 58 wherein the muscarinic receptor is in the peripheral nervous
system.

62.  The use of claim 58 wherein the muscarinic receptor is in gastrointestinal system,
heart, endocrine glands, or lungs.

63. The use of claim 58 wherein the muscarinic receptor is truncated, mutated, or
modified.

64.  Use of an effective amount of at least one compound of claim 1 for the
preparation of a medicament useful in the treatment of a disease condition caused by reduced
levels of acetylcholine.

65.  Use of an effective amount of at least one compound of claim 1 for the

preparation of a medicament useful in the treatment of glaucoma.
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