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andAbbreV| aallemsng @quaeemndgomassdmt fthrmuspirinip refeptoas; b.gr, egduirard subtypes of t he
PCT Gaz Qc(%p&)§54) Title: MUSCARINIC AGONI STS (57) Abstract: Conpounds
and net ods are provided for the treatnment of disease conditions in which
nodi fication of choli nerg| C, cByrbegronhtieftedrentionc nl, md, or both ml and
nd, receptor actiVvit s..a_benefici al f hod,.. an effective
IR A ST e AT AT e

treat ment . acetylcholine in the ceniral and peripheral nervous systems gastrointestinal system, heart,

C)

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

1



28 Cctober 2004 WD 01/83472 PCTIUS01/ 13561 MUSCARI NI C ABONeishS 208del d of
the I nvention The present invention relates to conpounds that affect
cholinergic receptors, 5 especially nuscarinic receptors. The present

i nventi on pPprovi/Rsd® conpounds that are agonists of chol i FEFgEoY1ISeCept Oor s

i ncl udi ng m@feasibmiceas&eiﬁepﬁmt side ﬁepemiwd Heyn aﬂz;erged inabduﬁmﬁhd iﬁdkkftf tls{fpﬁaﬁelﬁtsh
muscarinic receptors.. The invenfion. al so provides net s of using the
provi ded C&Fﬁﬁan ad%%% W&‘iﬁ‘ﬁﬁ‘%ﬁﬁ&?‘f %‘r‘i’é““&%?‘ﬁfﬁ%ﬁ" SRR OGBS ner gi ¢
receptors, gghfGheldpitoloRicity, WAt didvated liverdah@wlimkbdstBsh IR sEbuE d¥g bk | ONS
associated wth nuscarinic_receptors, .e.g9., nl. or m subtypes 10 of
recept ors. MBHERHr vespe gifvets oh GERE igubitofidhas lingited efpe Wilky:r ecept or s
nedi at e 4 he act igHdsm@h! fRaRas EIniANGH dstallcoliRAYYAISI Wkh RRind B B iReageNt 1 al
and peri pheral_ nervous sHstems, gastrointestinal system heart, endocrine
gl ands, | urigenistgrEmgepwell oy w3 gedyrepnd atrgmptvesy oficstysia trsatgisgpenitivent ral rol e
in the 15 jcpothal A6k ¥RHS badkSlFubRlintifh8de §REQI tive functions, as well

as in the peripheral paraSynpathetic nervous system Five distinct

muscarini ¢ r ecebere isupel jarsompowndp whincreghe aedtyirheline sipnaligg ormffechin thaubt ype
is the pre 1N iﬁ‘t!dfz% : j P pﬂg believed to
be involved I'n tgﬁé: co ?%ﬁl%?ﬁ%ggf&r)\%‘?s\?ﬂﬁg c{ﬁlg%nhéa?% &Iﬁ(g ki eolggedom' nant
subt ypeld oumscamnifaentoranbiypes ibthiicentratiantdpetipheral novousdystemt Retheonorepl  of

heart rate; : ] i [ . ' r.olnt ' d
urinary tr a%%péégt $%$£$%oﬁg%§ﬁ$@F as n{sﬁ\%%%% ?%6&9%%%&215? ?ﬂ\}éﬁ f%%@@dac s
present i n dgeds,bottnd phamabaogical tdolsxshd iamthbmpoaniongats, and nb, present in
brain, nmay be involved in certain functions of the central nervous system
associated with the dopam nergic system Conditions associated with
cognitive inpairment, such as ASnamargiofthedneantior, are 25 acconpani ed by
| oss of . acetylcholine in the brai.n. This is. belleved.to.be the result of
degener]a‘fi on of Bfﬁs?%%e%}loﬂé’ﬁ?vd%g cf’tﬂp‘fuﬂgs%gtsaﬁeﬁfg? Fgé‘f’ﬁ?pe%ﬁ'il%h i nnervat e
ﬁ'r eﬁs of trmusc&&iqeéo?pﬂoﬁnhamﬁiﬂgoﬁmcﬁﬁgmﬂ:iamnr?m_,mzm}a@be })Smir:]samﬁcfved [ nd

i gher processes. r to incyeage.acetylcholjne |evels e focused on
i ncr easi ng FEPErS °§°tﬁ'h q GpEpo ‘{ﬁé’?ﬁﬁﬂ&V&P%q\éraf? ‘btlrdlea%e&?ﬁ/’??ﬁﬁﬁﬂ?‘ ' synt hesi s,
and on bl ocki ng acetyl choline esterase (ACNE), the 30 enzyne that

met abol i zes acetyl choline. Adminigtration of choline or

phosphat i dyl chol i ne has not beg Sy ccessful. AChE inhibitors have
shown sone therapeutic efficac : w,cause cholinergic side effects
due to peripheral acetylcholingstmtgli on, including abdoninal cranps,
nausea, vom ting, diarrhea, anoré€% a, w&i ght |oss, myopathy and

@

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;



1 28 Cctober 2004 WO 01/83472 PCT/ USO1 /13561 depressi on28 GawbedlOdiest i nal
side effects have been observed in about a third of the patients treated.

I n addi tion, some AChE inhibitors, such as tacrine, have al so been found to
cause Si grwepEdT2Z hepatotoxicity, wth elevated |iver PCWESWEI6Nart es
observed in aboutis3dferomula (Bt i ents. The adverse effects of AChE inhibitors
have limted their clinical utility. 5 Known ml nuscarinic agonists such

as arecoline have al so been found to be Weak ni|§1ts of n2 as well as nB
subtype and are not very effg_u,__e_ Bp ifive inpairment, nost
| i kel y ‘because of dose-limtif@g si effects regl:S a need for conpounds

that increase acetyl choline signali ng or effect\ Atn the brain. Specifically
there is a need for nuscarinic agonists that are active at vafous 10

muscarini ¢ receptQro, SUPHORE SNHE(G) eCESNH- aJc(éjJOLd@tO? PhejEh-, D@tV Qeg-=ay st em
Furthernore, there is a need for nor e hi sel ective rruscarlnlc

agoni sts, s¥@hsed m - or mi-selective agents, both as pharnacol ogi cal
tools an_;d as thg;@@q,uglgo ents. Sumary of the Invention 15 The present

i nvention provi des cénpounds that affect cholinergic, especially

muscarini c, recdpséPsRe orabsdsive agoni st activity at the m or md subtype of
muscarinic rec ‘%otrw?%&) br ot h. The conpounds of the invention are of the
gener al forrmla%?% wherein: z1 is CRL or N, Z2 is CRR or N, Z3 is CR3
or N, and Z4 i s e@¥RoR2,R3, stdRucindependemtly, is Hammnmymxﬂlhal@m stzfghtgt Z4 are

and Vg § s Qo gy g Bt St ool GBI, Vg
are N, Hnd OB, +@{1INGCOR128NO§;t -8R -NATIA)RAD -OIO)BBA:R2:, NReRef - formula (11): -
Y (O 1 2RI B8 BT SRR ) ortel i o T K v
is an integer from 2 to 6, or R and R; together form -NH-N=N- or R; and R4 together form -
NH-N=N-;
each Rs, Rg, and Ry, independently, is ¥, Cy alkyl; formyl; Cs ¢ cycloalkyl; Cs.g aryl,
15  optionally substituted with halo or Cy aikyl; or Cs. heteroaryl, optionally substituted with
halo or Ci.¢ alkyl;
each Rg and Ry, independently, is H or siraight- or branched-chain C,_g alkyl;
Ryp is straight- or branched-chain Cy.g alkyl, C,.3 alkenyl, Cp.5 alkynyl, C.g alkylidene,
C1.g alkoxy, Cy.g heteroalkyl, C;.g aminoalkyl, Cy.3 haloatkyl, C;.g alkoxycarbonyl, Ci.g
20  hydroxyalkoxy, C;.g hydroxyalkyl, -SH, C,.s alkylthio, -O-CH3-Cs.g aryl, -C(0)-Cs.¢ aryl
substituted with C,.3 alkyl or halo, Cs aryl, Cs.¢ cycloalkyl, Cs_g heteroaryl, Css
heterocycloalkyl, -NRi2R;3, ~C{O)NR2Ry3, -NR;C(O)NR 2R 13, -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



or absent; 5 pisl,2,3,40r5; Zis CRBRO or absent; eac®8 Ocioberl2002, or 3;
each R1, R2, R3, and R4, independently, is H am no, hydroxyl, halo, or
straight- or branched-chain Cl-6 alkyl, 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) tdeh RRkBd Ri:NRdGRIBntly, NRL G GKMRC2 Re8loalkBORNRIARIionally

-0C(OR1, - 3 : 2),9NR12R13 . er s S . i nt eger from
> To by o P IRRATET ol bECENRGT ol bttt b ek 671 - O
N N-; each #&5yl; ®R.; anddR:Rbgethandepengelint dryctuies H, Cl -6 al kyl; fornmyl; C3-6
cycl oal kyl; C5-6 I - i titute i halo or Cl-6 al kyl;
or C5-6 heteroar?/Iﬂﬁaﬁggﬁcéﬁlzﬁ@%acgeggﬁei%?lﬁ'tége{ O\Rj&)ﬁ]dm%ﬁh\z;%r%&or Cl-6 al kyl; each
R8 and R9, i ndepbrmheatpest, the prebdnbinvestinapghides 2orondppanoi éotmold)n Cl - s al kyl ;
RIO is straight- or branched-chain. C _s al kyl, C2_s al kenyl, C24 al kenyl,
Cl-8 al _kylidene, d-g alkoxy, Cl_s heteroalkyl, C-s am noal kyl, Cl_s
hal oal kyl , O _s al koxycarbonyl, Cl_8-2Q hydfpxyal koxy, Cl1_8 hydroxyal kyl,
-SH, C1 8 alkylthio, -O CH2-C5-6 \ ONC5-6 aryl substituted with
Cl-3 alkyl or halo, C5-6 aryl, C5- Y2 C5-6 heteroaryl, CS-6
het er ocycl oal kyl , -NR12R13, -C(O 3 ZL1C( O NR12R13, -CR11R12..13,
-OC(O R I, - (O(CH2)sSNRL2R13 or -(CH?) SNR12R13, s being an integer from 2
to 8 ROis H straight- or branched-chain Cl-8 al kyl, C2.8 al kenylp C2_8
al kynyl, C1.8 25 al kylidene, Cl.8 al koxy, O _s heteroal kyl, Cl -8
am noal kyl, O _s hal oal kyl, Cl-8 ai koxycarbonyl, C .3 hydroxyal koxy, C1.8
hydr oxyal kyl , or O -swBékl thio; each RI |, independently, is H, straight-
or branched-chain Cl-s alkyl, C2-s_al kenyl, C2-8 al kynyl, C2-s
het er oal kyl, C2-s ami %b‘épﬁylzﬁ lsﬁi@ZﬁépBalaR‘}Zi is€Reg al koxycar bonyl, C2-8
hydr oxyal kyl , -C(O) - Co4 i, W s tantl .86 CI éried;br &, @ M) wots Nadowr, i65- 6
aryl, C5-6 hetergaryl, Cs 30 6 cycloal kyl, C5-6 heterocycloal kyl,
-C(O NR12R13, -CRBRI2R13, -(CH2)tNRI2R13, t is an integer from2 to 8 and
3 28 Cctober 2004 each i Zoanth @13, i ndependently, is H C -6 alkyl; C3_6
cycloal kyl; C5_6 aryl, optionally substituted with halo or C-6 alkyl; or
CS-6 heteroaryl, optionally substituted with halo or C1_ 6 alkyl; or R12
and R13 together forma cyclic structure; or ap macReuti cally acceptabl e
10

salt, ester or prodrug thereof §
—$—Y——(CHa)p Z—N

Rao’
t

a

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,-



I n one aspect, the present invention provides a conmpound 28 Otwbend(@4(1): Z,
Z? \~~k mwherein: Zl1 is CRli Z2 is CR2, Z3 is CR3, and Z4 is CR4; W1l is
NR5, W2 is N, and WBis CR6 or CG or W1 is NG W is Nand WB is CR6i G
is of formula (I1): -1- Y-(CH)pz (u) Yis 0, S, CHOH, NHC(O-, -C(O) -,
-NR7-, -CH=N-, or abséndtaryl, GisSydodtkyl 3CARNR;:RS, HER(FRFRY -0C(@Bsent ; both is
are the sane and e , and R4,

i ndependently, @Wﬂzﬁl‘ X3 %QQ%W’ZRP'?&?bemganuﬁg%erﬁol:\%tt? ge’gr br anched- chai n
Cl.6 al kyl, cC2. 6 al keRylis Hmraf‘ghalokymgdhpd-mrﬁcheﬂet €ak Kdnyl, C1; SkyriyhCoal kyl ,

i S;llch’NRizmsalkylld@ﬁﬁﬁ@??c‘ 388?%%%1 ok %Q%E) Qﬁéé)%?&l?) NR12RI3,

(CH2) gNRL2R13,  whllswycaybangl, Gins hyitesgelkoxyy Ora g dtoayekyl @aChy dBylthRS, and R7,

i ndependently, is H, | .k cl oal kyl; each R8 and R9,
i ndependently, is H o‘rgiJf 1n§tle%t0ne OQkB’raﬁcrilgﬁerﬁg%t%l n Cl_3 aI kyl; RIOis H,

strai ght- or branchedewhanmndﬁpeﬁieaﬂhkySH s&@gﬂ-mmmydd—chﬁiﬁ@gaﬂkklyﬁydh I cl IE I
al kyl i dene, C1.8 Y | g hal oal kyl,
Cl1_8 al koxycar bo%lg‘lfnwé{s’g% rdﬁtngtﬁ( lk{/ﬁ b’cflarrgn%]kar’o@a ]fyl CC@H Cl_s
alkylthio, -O G—Iﬂkwcy%bdﬁyt ébehydﬁc&@zﬂlkﬁ&CIﬁOh@ysl a,lylﬁﬂmﬁtuttylwﬂhahkylkyl or halo,

-C(O NR12R13 , (

- (CH2) SNR12R13 , % 141 Tt aﬁer?aﬁﬁq%é oSt Cstﬁ%&%@%ﬁwﬁfg) ReRuight - or

br anched- chai n GIR&ﬂka(CHzXDB@haIthseamyﬂltseger £8me taB,kzyldyI C, -8 al kyI i dene,
Cl x al koxy, | kyl.. 0 Cl 8
al koxycar bonyl , Cl $ &Eﬁg %ﬁ‘l“grk%‘%? h%ﬂmén%]}?f?éx@fﬁ %1091%8‘ aI kyl t hi o,
wherein at | easthareargf onﬁmmﬂlarsnbstlﬂlqd with halotor B;szdadmrm&ndlmmm&mm y, is
H, straight- or pgﬁﬂggﬁgmphal n Cl-8 alkyl, C2_a

or a pharmaceutically acceptable salt, ester or prodrug thereof.

The present invention further provides pharmaceutical compositions including an
effective amount of a compound of formula (I) or pharmaceutically acceptable salts, esters, or
prodrugs thereof.

The present invention also provides methods 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,
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al kenyl, C2_8, alkynyl, C2.a heteroalkyl, C2_8 am noal kyl, C2_$

hal oal kyl, C3_$ . al koxycarbonyl, C2_a hydroxyalkyl - @@@%Rgéqgogryl
substituted with C1.3 al kyl or halo C5.6 aryl, C5.6 heteroaryl, _
cycl oal kyl, C5_6 heterocycl oal kyl, - CXC»NR12R13 - CR5R12RI 3,

- (CH2) t NR1 2§Pée3,d1sofde§s$anﬂlpsjchésﬁg dhe tilseRe ébnﬂimoﬁs al@ﬁﬁhlﬁﬁpﬁfm E&Zloﬂﬂﬁteﬂl@

i ndependent Ly, Cl. 6 6, cycl o J eteroaryl,
optionally é’%(f‘% f&zg T‘ﬁseﬁé‘:ﬂ’ 8“@?‘5"&1 € eﬁi;‘l“%'ngtfm F&]?r?ngn %ﬁ"t"bget her
for(rjn a CKCME}G? ﬁlﬂdﬁ@lﬁ Lo Bojure®e’ sayﬁﬂﬁahérmb@uf tSyﬁc&hbxhy, PadkQkyehse detesitnd Iiugﬂ@ﬁdagalr or
prodrug thereof.  The.prese inventiqgn. fu er nr eut]ca
oSt onU LRI B rolerr BEERVE St tpn B SRiieh 201 RO (1) or
phar maceut i éath syndieept abl e salts, esters, or prodrugs thereof. The
present inventio Iso rovi des nethods crea activity of a

ol ner g1 -1 ecBRgRe FROHIE, R PG hRioAt oy g e SO G: o

receptor or d;@easeyc&tca{altmmhs@blauemwh Pﬁucddhﬁbls@ﬁﬁc@tyl‘chbl&fe&ﬁmpﬁszfm ztdlmllﬂmexﬁfgf ective
anount of a cgﬁg % gﬁ% %ﬁ as. kits for performng the
same. In on&% BHFHQWFO Wﬂngﬁﬁ R &ﬁﬁmﬁﬁ§8%rlnlc receptor of the m

or nmd subtype. The receptor may be located in the central nervous system
peri pheral nervous system gastrointestinal system heart, endocrine

gl ands, or lungs; and the receptor may be a truncated, nutated, or

nodi fied cholinergic receptor. Furthernore, the present invention relates
to a nethod of activating a cholinergic receptor conprising contacting the
cholinergic receptor or a systemcontaining the cholinergic receptor with
an effective anount of at |east one conpound of formula (1), as well as
kits for performng the nethod. In a preferred enbodi nent, the conpound
may be selective for the m or m4 nuscarinic receptor subtype, or both. In
anot her preferred enbodi nent, the conpound nmay have little or
substantially no effect on n2 or nB8 activity. |In another enbodi nent, the
present invention nmay relate to a nethod of treating a disease condition
associated wth a cholinergic receptor conprising admnistering to a
subject in need of such treatnent an effective anount of at |east one of

t he conpounds of the invention. Kits for perform ng the nethod are al so
provi ded. The di sease conditions that are treated may include, but are not
limted to conditions of cognitive dysfunction, forgetful ness, confusion,
menory | oss, attention deficits, deficits in visual perception, depression,
pai n, 4a 28 Cctober 2004 sl eep disorders, and psychosis. The di sease

conditions also include, but are not limted to diseases of Al zheiner's
di sease, Parkinson's disease, Huntington's chorea, Friederich's
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ataxia, Glles de la Tourette's Syndrone, Down Syndrone, F Oktobeszide,
denentia pugilistica, clinical depression, age-related cognitive decline,
attention-deficit disorder, and sudden infant death syndronme. In further
enbodi nents, there are provided nethods of treating the synptons of a

di sease or condi hiwhemmtsoaitmtdmeenyiltete is prvidetha methed of tehtimpcdehdindtl | ne

conpri sing I8 t onpound of
the inventi %ﬁ&k@ %gl{ @?o%@gh g{){ﬁﬁ+1§t¥ anoﬁ glﬁmg‘%go&glﬁ%eﬁneg&eeflﬁere is

provi ded a tféewhmrmhntqfedbasnglembmhwnd@fﬂsmvclmtmease The met hod conpri ses
adm nistering to i anount

of at |east one Iggsgggﬁét%%?]b%eg}%%%% Sﬁjg(ﬁ#deﬁa E@“%‘%@%gﬂ;&%&% Eiﬁement
there is pruovthokehnprivestadmohistering ae effféctive ghawodableasT e compbindaf thenpr i ses

adm ni steri{ﬁg fdnef fective amount of at |east one conpound of the

i nvention. 1'n still another enbodinment there is provi ded a nethod for
identifying a gehstillenotlpo kpbatipént shergis Em'mslptb@mﬁgochfosmbpt@mwgerbec ng
responsi ve d rise
e S e A e R e T S
conpound; nﬁlafsruﬁhoﬂgponmeses edpinisengfo aswabjdctsmltqra@cmtlcaldy etffaetxmcanmoutmd thet her eby

i denti fying, L i I ndi tion
associ at ed vﬁpﬁ&%’gﬁoil %trh g?égb&gée%eglt\é Sﬁgec’? ﬁg@rﬂ @ﬁgregﬁd%ﬁﬁg gg

pol ynor phi smpmswmelbjeetépmngan/en@mmtedcﬁuseaswlqerdmon asdneategwnha chollpm‘gycrmr phi sm
predi sposes,, bj . anot her
enbodi nent tﬁe rc}él %ngq%P %@l ggég&tlﬁgﬁ&glﬁ 5o n}l g]een‘lt}??n§ﬁgg&i&g hjm[él'}:r%([% sui tabl e

f or treat megmetii pofyneorghammppradichosts atShbeqtm/@mgirmponsamdo thetcempamndi denti f yi ng
the sane. The ngt mor phi smin
a subj ect wher EIn% )Jtaﬁgmﬁlg%ﬂr?g@%ﬁ?@%ﬁgg%ﬂeg‘?%ehggreeg{ot% ?\ﬁgrqg uﬁfmcg[aa EF‘B %’el ng
responsi ve tugabihéor reatponindth azaapevnd oéihn ntvmonmﬂékenbeublﬁtlflsﬂheﬂp@hymr phi sm

i ndi cates t ound. In
anot her as p@%{ % tcﬁleh%%ggeet%%n Hieé;ge?%%ﬁt)?{ e)gng i navgué}%cf%%reéneﬂg? an

ef fective pohpuerphigh p@ﬂlﬁ]bceaﬂsthe higcido hpoglrﬁdnomwfcﬂoalnernompbmd, arfdevheregpthe at i on
of a nedic t it aused by a
reducti on gﬁgéh%eﬁﬁ{eeﬁgyg{af&eh%glp? %1&5%&??{%3?‘3 S%je ‘Sdsl‘lﬁa%%;lﬁ‘b ?%gﬂé“rég’%gg} of the
present i Nvesmpowd. there is provided a use of an effective anmount of at

| east one conpou p ] useful in
the  treatment of oqnigRelbrlcialeh3heRieDRLRK A8k s ELIRIRR:

acet yl chol i #reount ¢f apleast pild cofnppurident clainp & &t thefpraphatipr efsemdidamesnséfdnin thehere i s

provided a H&ﬂné?lft ofaal"di?eme%&tlciii}fcﬁx caused by a reduction of cholinergic receptor activity.

In yet another 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
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.



amount of at | east one conpound of claiml for the prepar2i Octobaf20a4

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 purwosesmf2zthe current disclosure, the foll ow ngecebsmitzssons shal |
in their entireties be used Detailaf Desriptichof thaknvestiose and to define the
scope of th{% gnposition of 5 matter for which protection is sought in the
claims. A" @%”é%g’ér" is intended to include any nol ecul e present inside or
on the surface Gforhe pafifobe d1Bd coifet didcioeit, Belollbwig defissRIsBayin'than it is

I nhibited or stjnulate b;j/:_ma ligand. Typically, a receptor cqnprises an

ext racel | ul SHreliseRs pedia drting feghienl trmgiridde Arimgahe soars ofthe copppsitiangfr ane
domai n that ;aRs krwhit 1R ofeficBR ught'in ihBR1aGR!. | menbrane, and a cytoplasmc 10
domain that generates ‘a cellular signal in_response to |igand binding
("signal transdubtieemior’ is imtended knjnelpdeny snolgreieprsent imide s prbarerfaapffg t he
charact eri stdnGhidy Gt RelBllar3hy SAEH) When i3 tnhivited by HolAGI Yy 1igabk.e |1 gand.
In addition, a receptor includes atruncated, nodified, mitated receptor,
or any nol etynieallycrgedpiar gepprises spgxtigeeliglar dgpain with Hapddrinding mepegtisse® ept or .
"Ligand" 1§, -] : | b Rica

9 | ad;%%ﬁﬁﬁﬁ@'ﬁ&xﬂ?ﬂé &g{ o R réc@ﬁﬁ}ﬁ%%eg Ht?ehzéokﬂe,%a%?toga%;ﬁlg

receptor. "Agoni st " efined as a conpound that i1ncreases tl|
acti vi t ¥0 of danaietheixeneratgh & peliuiar signal dn wweponseip tigandhinding(Epgnst trarpiectiony).

receptor” i ' r ?Q‘)ﬂ]' A Adriyd %EB to the
activity ofgtrg%{)dﬁfﬁgﬂgglg%sm%ﬁr%ieegélg or %%Btype%%%%?@%({zfgg t r%g’gh
mol ecul ar cwishinojleatifthbledipandrelo efiditign, a 2@ cptScinclpddsadiinented, mefificd,immitatgd i s
defined as a _compound’' s,albility.to I | I e froma
particul ar ]fege@g t%rran??“ﬁ eml?lg ﬁgxf%%s&g%%ﬁg?%fo@%?ﬁdgg%@%%?%@pg@ﬁer ating | ess
or little respdiisgndtieintailbito indodephy sutstapeghat fabac Wit e teceptot! sel ecti vity”
of an or ni scar L,ni agoni st _co nd nea a..c und's ability to
i ncreas® the act | Of“ﬁ 6?‘9%511}8‘9??1“08@%%&%%%%%°B‘é‘§'pr$%r’f?°e?t§£‘6’§81}ﬁtve| Y,
whi | e causi fngracts wikiethefecggion. ncrease in the activity of 25 other subtypes
i ncl udi ng n8 and_nb_subt S., d.preferably the ubt ype. .Co unds of
Lhe presents | il O TSIAPE b COER Bt CErGURE g1 FOVAY EPraRInine O s
receptors, ketiQity of thé i@ amBcdrine: r8&dptoy kibityyRichiadtérizel thrétlgh adtlkcitr HUSIHA AR C
receptors, while causing little or no increase in the activity of other
subt ypes i ne1NYeYhe nB and nb subtypes, and preferably the n2 subtype.
20 “Selective” or “selectivity” is defined as a compound’s ability to generate a desired

response from a particular receptor 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



30 The term"subject” refers to an animal, preferably a nE@alober2084human,
who is the object of treatnent, observation or experinent. As used herein,
"coadm inistration"” of pharnacol ogically active conpounds refers to the
delivery ofwowasiarz nore separate chemical entities, whethEwusowidsstro or in
Lot TRt St g e e
agents; the sinultaneous t

del i very ofe80n¢;agen o5 adstiongbageuts. q;%tﬁ@t apEcopfpaimy| ﬁd\f’efft}’mﬁ?ﬁj Yonten

fol | owed bywéiRlh ¥&iuhehbn Rith 84500, agent or additional agents. Agents t hat
are coadm nistered are typically intended to work in conjunction with each

other. The ter mThairrey e ethoize anemht s ugd hytsiymeans a1 AropsEh ASacHHe eamneNRd of
active Opms}lpﬁﬁmaéelﬁfcamaﬁtrﬂ% Elthits AR!biAGEM of Hétici®ll kshdrde RO kRN al  or

medi ci nal resSponse in a tissue, Bﬁl/stem ani mal or hunman that is being
sought by aamre@eaheﬁeﬂhavébensm tdh 2 TRRERIFiReR] VetraITEP, Brdienl Aeqtor og PRT ci an,

whi ch incl uggs g@m% t | sease
being treat ed.lﬁ“kﬁ%&?&&%&aﬂe@aﬁéﬁﬁtﬁoﬁf%ranc#eﬂgog%fﬁgegge%gﬁg group
with 1-6 cardsted- atons in the 10 chain, for instance methyl, ethyl, propyl,
| sopropyl, - DUt yspeafiulorhi ghéo%;anaemem Slkne o141 &lﬁfﬁh"cé}smtaﬂk ks 15

i ntended to indicat'e an al kan roup containing het er oat ons
sel ect etd f radminfor BistamcdNmethpl, ktbﬂywmpyiﬂenpsoml gthﬂ&ﬂ,g;m-bﬁyl tertaivtede.cHed n

al kene groug ?iﬂg £ Al %nﬁ]fa t " " is
I ntended to i ndﬁett]‘n'r 611 g"t&r‘l}tgllﬂl tté)ﬂﬁlc ran%ﬁﬁlg in %ﬁ?&r}g&g?lgﬁ%l% with 2-6
car bon at onelected filom QhRomi. The terms "aryl" and "cycl oal kyl " preferabl y

refer to nono- ?@%@gﬁe X Cy oxsl}rgﬁéﬁé&%h%ﬁa aﬁﬁ&gg %}oﬁé%é GtGG%ijoa ato

atons, nore pre |c r1ngs conpri carbon a oms
V\here such ﬂlbdw.nmhmtpfméaikﬁﬂyl? iontendedeto ﬁwamrna‘bxghmrbmblmltoheinfanqm pows and

0, - €0 e 0 roaryl rings) such rings conprise a total of
5 to 12 ato 5%6&%8?3wﬁpé?E?5ﬁP9 S to 6 atons. Heterocyclic rings include,
but are not |i mThederis “axfyl’wha F‘cyclomklyl"’(plr@ﬂ:rablpyeffém@hmho- dntd bizpstlc, ringm dazol yl ,

I ndol yl, benzof uran t hi.ophenyl, indaz nzoi m dazol

benzot h az GRpPs CORBIHRE § 1o ACAIGR Jome i RS mopecdi P2 PURATHRAT y

pi peri di nyl 1o 6RiaRRh afindky |thi’é/§dcﬂﬁﬁgsmbinpnﬂ$’d’nlemﬁ!lbfb}ﬂeterdiiﬁ’n@?‘sdlééfed gt NSl i ny! |
oxadi azol yl, thiadiazolyl, imdazolinyl, imdazolidiny nd_the |ike. The

ring may beAnd B4t 4 theteseryslic, ah@tmm@@%ﬁ)rseckmﬂas ﬁ%m@?%&a%tﬂ% q{%ma%amm%’ the

defi ni typn ﬁéra%?af@:&&y% to blatdnfs. BRELIHEIRGShet BRtudt, Bt ars BB Yintited @) &y CL- 6 al Kyl ,
C2-6 al kenyl , C2- kynYl , Cl-6 al kox Cl-6 _heteroal kyl, Cl.6 -
pyrrolyl, pyrazolyl thienyl, imidazolyl, mdolyl, benzofiranyl, benzothiopheriyl, 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



am noai kyl, C7_6 hal oal kyl or Cl al koxycarbonyl may, i f280Deobat200be
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
chl orine, fw@orsme, which are 30 preferred, and iodi ne eewiussasssne. The
present i nvendition fesceitdiositicabbougicl fectiias, &f Scoggtive iftpainaént thAlzheifiegs C
receptors |.ncludjing nuscarini c r ce tors. Especially, the present

i nvention ﬂ*"ff\??"d UOFK BHRFE siRQ e selective for the mMl or m

nuscarini ¢ recepdbrdfnghb w@emwmﬁm lhe pEeniGAVREH HEvilsQumpPamabyf foligulpr esent
|nvent|on have therapeutic effect and can be used to treat disease 7 28

QOct ober WO 01/83472 PCT/ USO01/ 13561 conditions associated with

chol i nergl C receptors, e.g., cognitive inpairment in Al zheiner's disease,
gl aucoma, pain, or schizophrenia Acczo oil ;one enbodi ment, the present

i nvention provides conpounds of for @ 5 (1) wherein: Z1 is CRl or
N, Z2is CR2Zor N Z3is CR3 or ®CR4 or N, no nore than two
of Z1, Z2, Z3 and Z4 being N, WL is 7 Or'™AR5 , one of W2 and WB is N or

CR6 and; the ot her ofV\BandV\BisCCi 10 WL is NG W is CR5@@mr N, and W8
iIs CRor N, or Mis N Wis NGand VB is N, Gis of formula (I1): -
-Y-(CH2), Zz RMPEE® Y is 0, S, CHOH, -NHC(O)-, -C(ONH, -C(O-, -
OO -, -(0CO 714 ¢RVorN, z;l?bk,_orﬁ&3%cnp§wmdmﬁtazom%é@remaatws CRER9

or absent each 't is 1, or 3; each R2, R3 Rk, independently,
is H anind® %y%wgkﬁqdzﬁ?&%&or strai ght- or

Wiis O, S, or NRs, one of W and W3 is N or CRg and the other of W, and W3 is CG;
10 Wiis NG, Wy is CRsor N, and Ws is CRg or N; or Wy is N, W3 is NG and W3 is N;
G is of formula (IT):

—§—Y——(CHy)y z—n, 't

iy
Y is O, 8, CHOH, -NHC(O)-, -C(O)NH-, -C(0)-, -OC(0)}-, (0)}CO-, -NRy-, -CH=N-,
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, -OR11, -CORyy, -NOy, -SRy1, -NHC(O)R1y, -C(O)NR12R13, -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;



20 branched-chain C -6 al kyl, C2..6 al kenyl, C2.6 al kynyl 28 Gttober 2004

het eroal kyl, Cl1-6 hal oal kyl, -CN, - CF3, -CRl I, -CORI'1L, -NOX2, -SRI 1,
-NHC(O RL i, -C(ONR12. R13, NR12R13, - NR11C(O) NR12R13, -SONNR12R13,

-0OC( O R11, we@42pgNR12R13, or -(CH2), NR12R13, where q pcI/eswasmteger from

2 to 6, or Rl apgl Q96! iR@peddRhiTy, NH bihbaight- F@mﬁé}ﬂdﬁﬂmﬁ@ r form-
NH N=N-; 25 each Rgﬁah g@ @éi:;e , 1%de end gﬁ%; azlmlg? fornyl;

C3. 6 cycl oal kyl Rl@st;alahtyprbranfbﬂm lyaﬂwb&palla%h%@lky%%-s&}kyéﬂ%a

al kyl; or B3ldo u re,Gl. 6 al kyl ;
5 53 oot oGS Ao D C OB I OB HaAddGE Cit %0&%%‘3?’ Cs

i ndependentHYQIOXdemo& stydeaxyhlkyl, SIL Bn-aplkyigde, cB4ith- G 2871afQ)-Cs.Re i s

strai ght Elf%ﬁﬁ] h I $ al kynyl
C1_S al k5;/I | ene - gca?bax&im%%% aﬁﬂe’tcesféggﬁéd%laé%%@%hﬁlgsgl Kk cl -
hal oal kyl , I@W@Whﬂkﬂx*}&nwo)mz@s, WMlﬂhxyCRllﬁﬂzR& I@@%I)Ryla’r kyl
-SH , C18 5 substituted with
C13 al kyl @@(ﬁ NRO’&:’g g‘?ﬁ?s cyc %%fgg%?tg heteroaryl , C5-6
het er ocycl oal kyIR;o' lsINRmhﬁorbI@@)mm@F@Bsa,lkyl, MMCNREM Crs
CRI1RI2R13, (
i nt eger fr o n®§1 ﬂ&ﬁ‘y’eglgfgé%ﬁt- oF a(j%%)l h’allr‘? °§¥1 I[Agl Cm
al kenyl 10 czc;,& lzgrﬂioxmlkqum; shydadxigsikylder(a s aIEiylﬂaoaI koxy, Cl$ heteroal kyl, Cl_8
o oal RSt AL R AL el Sy R
ﬁte [ glr gglt " ymm%%ggﬂ@m %ﬁgﬁslhg@mgmérm;% , Cak %l;%:yy;gz 2 s
hydr oxyal i fiydroxgg : al%’ 1% 6
aryl, J@blaﬁmﬂr ¥hg hefé?éocy’éloﬁml, QROMIR xR Gp-CRRERQY Qcm)tmbml tis an
C(O)NR12R13 - CR5R12 (CH2)rNR12RI 3, t is an 15 integer from2 to 8,

and eack’ Rl’%e&‘ﬁ’@"m%mqﬁﬁ%pendently, is H Cl1-6 alkyl; C34 cycloal kyl; C5-6

aryl, optionall )éaclﬁMQ%ﬁdRHtﬁﬂeﬁéhdejﬂtﬂﬂaéH @{ a@yifizagbm:anqmc , dpEofdinaryl ,
optlonally substituted with h d - R12 and 3to et her

form a cyclsubstidyipd,withhalo opf Gauﬂﬁa?frﬁm @E\tf”ioé’al I"Qﬁ@é@éﬂ'ﬂ)%@d ¥ithhalo or

prodrug th forlggatﬁqg@{débﬂggrﬁgng ?Bjj@%ﬁcthﬁg series of enbodi rrents t is 2
and Rio" is According to one red series of enmbodinents Y is

-C(O-, - NH 0 or aeharmacmue@c/@ycepwbleé%@ﬁ?r orprpdgrgdheiedt, Rio is alkyl, and
where Zjgis CRI A&wf&nﬁ@ R A serfed of Smbddan@s, tiélz aﬁ@ﬁwzéﬂ s CR4. In one
enbodi ment, pis 2 another, RS is Hor C1:6 é/
According to one preferred series of embodiments Y is (O)-— -NHC(0)-, 8, 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;
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I n one enbodi ment each Rl, R2, R3, and R4, independently,28 Octdpertizli0d, 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

Coyp) Bt i nep- B-Grippe PRI SO RRe

4- (4nmet hoxyp|3op;(|4dg_m3}1pipe]ydm§;qtyile}hym1qz.ﬁidd]]ci soxazol e ;
3-[2-(4-methoxypiperidine)-1-yl-ethyl}-benzo[d]isoxazole;
3-{2-(4-butoxypiperidine)-1-yl-ethyl]-benzo[ d]isoxazole;
3-[3-(4-methoxypiperidine)-1-yl-propyl]-benzo[dlisoxazole;

t he i nvent ivemoi/ssaizude: 3-[ 3- (4- net hoxypi peri di ne) -1 -yl - peopsotfsséH- i ndol e;
30 3-[ 3- (4- et hoxypi@gkd éﬂlyIFmVﬁdlﬁH) Pilipkop} i iEnghabie;
3-[3-(4-propoxypi peridi neg‘ﬁ fH—I ndol e;
3- [ 3- (4- but oxypipler® ﬂ’il‘ﬂ]@ﬁlpllieﬂq\l(“ebﬁlﬁ’ﬁﬁopyliﬂﬁlﬁe‘éﬁe
3- [ 3- (4- met hoxy meihylpiypapdodida Lﬁbmf)yl f-1aria@e;] - 1H-i ndol e;
3-[3-(4- et hoxynet pi peri di ne %?1H-I ndole; 9 28 Cctober
2004 WD 01/ 834723~ {35{4fn3:remdzipér}5§¥}r\fé§ﬁgﬂp&]ﬂé¥m Ie) - 1-yI - propyl ] - 1Hi ndol e;
3-[ 3- (4-gret hyl plmt@%ﬁ@@ﬂ&ﬂ)Q%M&@Qﬂ@ﬁ%ﬁ
3-[3-(4-ethyl pi peridine Hi ndol e;
3-[3-(4-n- propyl3pﬁzpférni1 q#aplpeqdlw)ldﬂ@ {ljlH-miplendol e; 5
3-[3-(4-n-butyl g p eg:l Ipéndﬂe) 18&% ﬂ]-]lﬂll'ﬁbdlgdm e
3-[2- (4- met hoxypi er| 1H1 ndol e;
3-[ 2- (4- et hoxypi3p r(ﬂdlrfPI@)fMP dme}:fl B H{4Hrindadee; 3-[2- (4

ropo erid I 2- (4 buo | peridine)-1-
IO- e?hﬁ/fl Ii)l—l-: n:jge% (4%8)/0%@%%@%) n@ﬁ{oﬁg I?I- |[pe§| di ge;(ypl IOI -I 'ne) Y
et hyl ] -1+ i ndol &-{2- (S-mﬁ[ﬂzx@me@lﬁ/h@@yduc)hkﬂpﬂﬂpé}-lfd-lm@)@ 1-yl -ethyl]-1Hi ndol e;
3-[2-(4 propo | B L€l = di- vl .- | 147 ndole 3-[2-(4
rre£ hyl( pi Ber Pdf(%ghq%‘e%ggﬁtﬂﬁ?%@%&aﬂ%%"}%%i &t hyl pi per |[ di ﬁle) 1-y |-e
t hyl ] - 1H i ndol e;3-[24(8- p%eﬁoﬂymahﬂpmemm)ﬂkﬁethyﬂkﬁé@do]b- yl-ethyl]-1H i ndoI e;
3-[2-(4-n butyl i di dol e;
3- %2 24 met hoiy%@e@ tﬁ?’i‘% P e)éf}ﬁfi%f’béﬁiz_%dqf’d]lsoxazol e; 3-[2-(4
but oxypi per i di ne@}-pRi4thgipyridinepeykohd] i Funadgl e;  3-[3- (4
met

0

-

(JQC)'

20 3-[3-(4-butoxypiperidine)-1-yl-propyl]-benzo[ dlisoxazole;
3-[4-(4-methoxypiperidine)-1-yl-butyl]-benzo[d]lisoxazole;
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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(4- buoxypi peridine)-1-yl- butyl]-benzo[d]isoxazol e; 28 October 2004
(4- et hoxypi peridine) -1-yl-propyl]- 1Hindole;
(4- et hoxypi peridine)-1-yl-propyl]-1H i ndole; 25
(4- proposygaperi di ne) - 1-yl - propyl | - 1Hi ndol e;  1- [ 3PqRUS01/13561
ypi peri di Ine)1- -4k éhowl de}-Hiyh ekl g1 H-idddls - I(4 met hgxyrret hyl pi peridin
1-pro I ndol e 3- e | peridi ne
y pPopS/%/] ] ]}%[Et ﬁ—@ﬁqp@xypipendlne) i-yl—et]i:\yl? #_}E&orfé/ PP
(4 pr opoxy ot Qidﬁl& A% ¥y apividie;l H-i ndol e; 30
(4- nmet hyl pf[g[gg?dur?&?ﬁg ) :dey I?ﬂll-i-l dol e;
(4 ethy! ! pURH Aoy Ee Y BGGh-Iryk Shlol Bmdoles [ 3 (4-n
yl pigeri di nq)[-zl(anéa:oﬂyﬁau 1inPaﬁdimé)11qh%thqum _Brdbid; nom
| pi peridi ne) - 1é¥I- propyl H i ndol e;
b

RPOTDORPRR-OTRREW
|vc

1 C -

( 4- met hoxy prigef-pemmeaymetbylpipeidige)l-ylethyldd-wdelsy pcT/ USOI / 13561 28
er 2004 V\ole[y@;ggeyl %{dﬁ&?—ilyl-%é@a-lH-mdole

-[ 4-
-[ 3-
-[ 3-
-[ 3-
0X
-1-
1_
[3
-[ 3-
-[ 3-
op
ty
[2
to
-[2-(4- ethoxyplperl |ne) H-|noe
--[
[2
in
-[ 2-
-[ 2-
- 2-
-[ 2-
i di
-[ 2-
-[ 3-
-[ 3-
[ 3-
4-
[ 3-
3-
[ 3-

g

2- (4- pr opoxylpi2dére mleepd@egzl%@thylil L Hspolgsndol e;
(4- but oxypi p[@r(hql'é%gﬁjlﬂlpéﬁ‘ﬁﬁhwl'kﬂl}m IH“iﬂQJﬂ@ - 2 (4 net hoxynet hyl pi pe

e)-lyl-ethyl]=1H1

Sl
D_I

Ejl(bt hoxynétlﬁs(ﬁﬂrwlplﬁm@e}ll =yHethyilidyd-indale} | ndol eI
r opox e;
(4 et Pyl o1 GEr AR Bl b hcndbihdAGe
(4 et hyl p|1 rie[fa’f(meﬁ@)ﬁyplpqmjam) il propyﬂﬁlﬁdmhmﬁzazme [ 2- (4-n-propyl pip
ne)- i -
(4 n- buy?lpllgérwé%r?é)j‘ £ —k—sr })roﬁ_)g AHbepzotriazole;
(
(4

4- et hoxym-[pe(mbdtomy})ménd;aie)-pmydp}dy1H—HmaaznmleazoI e,

t hoxypi.p r|d| | az
(415;r opoxypi Wé(ymfz%?flf %fﬂfl]‘}]ﬁ-p@gﬁ%% -[3
bl(Jt oxypihper i1dﬂ3r(&-)ethbx| yihethylppytiding)H-{-pRopR Ot 1H- mebiﬁazcﬁéi I
4- et oxy | enzotriazol e;
(4-et hoxyrret %Pﬁ%{)gﬂ?ﬁgxlplf@}ﬂ%ﬁaﬁwr‘fﬁ(/ h#’hgﬁ%{lﬁ% %%%ol e;
(4- pr opoxy nephyntpgsipede)-1X31-yropplapybehzdtikdgnzot r i azol e;
1-{3-(4-ethylpiperidine)-1-yl-propyl]-1H-benzotriazole;
20 1-[3-(4-n-propylpiperidine)-1-yl-propyi]-1 A-benzotriazole;

PR RPRPRRORRER
I 1~ 1

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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met hyl pi peri di ne)-1-yl - propyl ]-1H benzotri azol e; 28 October 2004

et hyl pi peridine)-1 yl-propyl]-1H benzotriazole; 20 1-[3-(4-n
i peridine)-1-yl1 propyl]-I1H benzotriazol e;

n- BMOYI#Peri di ne) - 1- -yl - propyl ] - 1H benzot ri azol BCT/US01/13561

met hoxygl-l]ae(mpﬂ(bpm)mﬁmﬁine}%l-bybd H-trlrAzdid-oR7 Ol €;

ﬁ?ﬁﬁ%ﬁﬁﬁ&@‘h g S Bt ozof c; 25

4-
4-
p
4-
4-
4-
(
j but oxypi lpﬁt@dhmqﬂaemylp@tem&hé) 1lﬁl=mw1|}zm bé2oRiatsle;
4-
4-
4-
4-
4-
4-

-

L b L L L L Lo B B e L Lo B W L
1 \<

N 1

met hoxynet hyl pi peri di_ne) Eﬁ benzotri azol e;
et hoxy melr W5, éYm?fFﬂE‘?erld'%Fg I'Yélbﬁ%’ﬂ] HrpengeiFseidazol e;
-r opoxy ne Rihéth 1 ytyl-1lEbhenaeidd; azol e;
net hyl pi pﬁg%éﬂﬂe&) 1- y’lﬂﬁbﬁy{ H- bdgr%zlot riazol e 30

et hyl pi pelér@imalyypivsriding- Hehepeanrtriazales| e

n- propy| pjsng ﬂ?@ﬂ@d-yﬁs ?lﬂiﬂéhib%%%r I aZO' e;
n- but yl pi peri dine) - h --1H benzotri azoI e;
4net hoxypi b [2’1‘(4(11 ey perlinsi ph puty #2031 o

4-eth t le; 11 28 Cctob
o 327 nOXY D! PRI Bt ipibertdiac) 1t ﬂ*bh@ihﬂypﬁéﬁaﬁaﬂéo € ober

41(br opoxy P-eltiroitdyiparidie)-hoyl-hutyll- 4 H-hrerotazolazol e;

4- but oxypi )| azol e;

4- et hoxyre 5)@@ pliﬁeﬁze}%ﬁé1 ?Wlwfid] %H-& i T%—ibénzotrl azol e;

4- et hoxynmet Wﬂn—mpbdplpmd)ne)—l-yjf-butm]{lﬂ Benidtribmbzot ri azole; 5

4- pr opoxy ri di enzotriazol e;

4 et by poadraRsTE e R b B AR lE O

4 et hyl pi {:ne[rsp(mm})ylﬁxpgtﬁﬂwwt bl;Oi)ﬁ-]-bHFtEﬂid'mlﬁhﬁdl@ I .

- propy per i u ri azol e;
4- -butyl pﬂ?"rﬁ e)“fmﬁf *HLPS‘?P%& l‘ﬁ G ot 10 2-[4-(4
pi gte;] I Id:Dn@)E31(4ytprbpbﬂpibéndiﬂda-m@mmwluameﬁzo%udglz?
yl pi r.i

n- propy&pﬂépér’ﬁ'nlﬂ'?tﬂ@}’grfd“%ﬂ% %gfq}’ﬁ]q?# ?lﬁ’zol e ;

n- blﬁt Iyl [2-Re@ ldrﬁ'ét]!iﬁblp&r(ﬁheb-i@rll%ﬂii' -'1H|=‘ﬂ)beb@cﬂﬂaﬁiadgé,0|le

et hy plf e[(|4 elthn?plpendme) P—yl—pﬂ\llyl II]fI_b!-enzeo?nzn?i!azrgle azot e

20 2-[2-(4-n-propylpiperidine)-1-yl-ethyl]-1 -benzoimidazole;
2-[2-(4-n-butylpiperidine)-1-yl-ethylj-1H-benzoimidazole;
1-(1 H-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-(1H-benzoimidazol-2-y1)-4-(4-n-butylpiperidine)-butanone;

PRREPERRREREPRRPERRT PR

e L Y Yo W W W W \/-\AAA/-\AA/—\/-\A I A AN = SN

NN el el
F <

———— ~+ —————————

(4-
-(4-
-(4-
-(4-

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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ol

3-(4-ethyl pi peridine)-1-yl -propyl]-1H benzoi m dazadl&October 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
| periwi0AB§s4R-yl - ethyl]-1H benzoh idazol e; PCT/US01/13561

et hyl pi pe(sménm)mﬂea-yl-pmpﬁme*ﬂybb Peidiod; M dazol e; 20

4-

4-n- propyl -1- H-be zoi mi dazol e;

4-n- Eut Sly p%@ilﬁ %ﬂ' 'f}?%’ lgf-ﬁ%}myip}q_eg %oi ni dazol e ;
Benzm m gaztglngazdﬁI)mA-y(_ﬁmp"ﬁ?.hy;Lw@ﬁpegiaﬂae,) b but anone;

enzoi m - ri ut anone;

benzoi ni d%@fﬁ@%}ﬁﬂlﬁnﬁ@%?ﬁréﬁgﬂgg dﬁ?‘%ﬂé’ P’Hut anone; 25
ool L T B o ¢
benzoi mi déz@r“illifﬁl)ﬂ%?f(“@mé)‘i “PiopEY-PeRzA 15°'€‘P%Pg%1none ’

H benzoi m dazofs. (42r 1p1§e;{d4ne1jl1@n?ﬁ?syma%[@smﬂazowr opanone

H benzoi m dazol - 2-yl ridi ne) propanone 30
- (4- et hyl p.lplér(ﬂquﬁlaolplnerwmmﬁbpmpyl Theuzpigidaz

- (4-ethyl pi pepidie )plﬂenmnle} P?pﬁxﬂyﬂl}ﬂ#bbﬁh@ﬁﬁﬂﬁz%le

-(4-n-pro ylplperl I'ne) -1- -1H i ndazof e;

- (41th- but yl dr[ﬁe{ﬂwncnmmolplnasdme) Wbpswp}’ 1#11%@3&@@?@16

333$22‘if B i R T

3benzof ur an- -2 medgiperiding;- bﬂbpﬁlﬂ}—éﬂﬂ@nzmmmzole 1- (3 benzof ur an- 3yl

3%) o DU RS Ly Wity | i,

(4- et hyl pi Fie[ak(mmypy]plyéhdmebﬂyyl )zthb]@-ﬂﬁd{ed@qlmﬂﬂamazol e;

(A Bucy) prRaE b e AR AR e ar ol o

(4- net hyl pllppn(ndmeﬂgalplﬂeﬂﬁineplquobyll&lﬂbﬁdnzdem dazol e

(4 - pt opy HaaaretmT e L YT et of i dazol ;

(4- n- but yl pi-pge@icprogipigeriinepl P ptopylltHkeduzolem dazol e;
1-[3-(4-n-butylpiperidine)-1-yl-propyl]-1 H-indazole;

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;

—+
AA/-\-O NN

1~ 1

1

'O

PRRPRPOOWW ! PORPWWWWE ! PEREEREERNNNO NN R

3-
3-
3-
3-
3-
3-
3-

2-[3-(4-ethylpiperidine)-1-yl-propyl}-benzooxazole;
2-[3-(4-n-propylpiperidine)-1-yl-propyll-benzooxazole;
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- (4-met hyl pi peridine)-1-y]-ethyl]-IH benzoi m dazol e ;28 Ottober 2004
4-et hyl pi peridine)-1-yl-ethyl]-1H benzoimdazole ; 1-[2-(4-n

y] pi peridine)-1 yl-ethyl]-1H benzoi m dazol e; 15

- (4-n- buoyl/gmperi dine) - 1-y1 et hyI] 1H benzoi m dazol epcT/uso1/13561
§4 et hyl pizpgL Hdﬂ-ﬁi@lﬁ@eﬂdm@fl%%’) yilbeAAeaz6lE
I

4- et hyl pi per| di H indazole; 1-[3-(4-n
i peri di n&yl214 W@Bﬁ%‘ﬂnﬁiﬁﬁé&l}BFWox“O le;
n-but yl pipenl yﬂﬁﬁenamke)-wypau -vdbirdadgl e; 20
net hyl pi er| d| ne)-1-yl-butyl]-1H benzot hi azol e;

p
4-
4-
4- et hyl pi QrGTW?PﬂPIWH%‘%PB“}/TY}'S*@FD'b@#E@Eaﬁ? Szole; 2-[4-(4-n
2
p

d ole;
Ifﬁelroljt ;P%.l&i(?u di neghﬁ:”&;kdiﬂehi-ll%@Jaal 1%%9&& ¢
i

1H benzot hi azole; 2-[3-(4
peri di né 1(4;met1pjflmp§mgmb~ﬂ%§wiﬂtbmza2%ﬂzele 25

4- et hyl p| _ K .hi azol e;

4-n- propyl p pe eﬂﬁi nﬂinmfi/) %%{%QI%F&PE %elr’lzot hi azol e;

4- n- but y| g-pgeltimeprogsipiperidineyd opphtyl-bepdooxazolehi azol e;  2-

- et hyl pi p r [ ] azoi e;

et hyl pi g‘%‘:' d@;zﬁ%tﬁg% rllﬂél}}i;)h bu@m%%%@%%meazol e; 30

- pr opy | 46-piflnow RE) (4 4-uitylpipbrydite-1-hpeapr 1 1ib-eenedieidazole;

4-n-butyl pi per th H e

4~ ot hy! prEBR RO A 5 PO et s S S bGiaoimidazote;

o1 pet Ol nG) 1oy 1ot gyl ] Apaneaoxarol e A5, bCT S0/ 13661. 28 Oct ob

yl pi peri di ne)-1- ro -.benzooxazol e:; ober

VO 01/ 8347'}“ hi?‘é’ ‘j‘%ﬁ@ﬁé@&y f‘@%‘l‘ﬁl)mﬂwﬁ%é 81 . y1

I( L benlzoox&z@l:lﬂuoﬁ =1 @ (@41 mj;d%ﬁizﬁhrﬁﬁlﬁ@b T-VUJPﬁlﬁ)fl)ﬂwlbenzﬁhﬂjalzc}lc,benzooxazol e:

et yl pi per enz zal. e
- (4h-pr opyl2p p@ %1“21 -1 prRpy S R o rlRyTiding
(4 methyl plperye “‘f‘i’mé“l“ﬂ"ﬁ’"?"]*dpé’gw”w?' e;
rreyplerlle--y nzo ol.e; e
4- et yl pi peri @rqqéy—l?qylglfe%{mSﬂIﬁ glgyé o-imidazof4',5":3,41benzo[1,2~
d]f1,2,3]triazole;

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-yl-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;

- (
- (
- (
- (4-
-(4
-
- (
- (
|

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;

14



2-[4(4-n-propyl pi peridine)-1 yl butyl]-beuzooxazol e; 28 October 2004
2-[4-(4-n-butyl pi peridine)-I-yl-butyl]-beuzooxazole; 10

4,5-di fluoro-2-(3-(4-n-butyl pi peridine-I-yl)-propyl)-1H benzoi rni dazol e;
6-f1 uor o- 5-w 01/8342- (3- (4-n butyl pi peridine-1 yl)-propyl )rcivbsoemssai ni dazol e;
5-tertbutyl -2- (a-((34t4ryr$pywéﬂalpﬁgﬁhuﬁbpgyj.prylbﬂ}m@«mﬂ&le 1. H-benzoi m dazol e;
per.i,

5-chl 6- met hyl - 4- n- but

- yf) Bi gpyl ;m e b%?%ﬁ %@%r?gyiyi@@hmlmﬂ& -yb-bptanleng

but yl pi peri di ne-4lggyduiyip @mﬂ;ﬂﬁ peRéel Imeﬂﬁfﬂhl‘ilil—yi):‘uu?an(l3oﬁe4 n
butyl pi peridine)-1- I-pr ) 1H-|mdazo[4 clpyridin n

but yl pi peri di ne)4- {#- WIEP qu@& n:ye_tlp(];—benzo{b]thmphen—z -yl)- {)utan-l one;

1 (le nd]bfﬁlygplg fterltﬂéﬂ%ﬁ]ré: 21%1.42 mshglp&cﬁl tiyhssit-a-1ldHedazo[ 4' , 5" : 3, 4] benzo[
riazole; 2-
but yl pi peri di ne)l-(B-Enomerhspgpf4]ths hqn—%y@~47(4—mml—mb1bm@ému m dazol e;

20 3-nethyl - | 1H i ndol
5- brog Iy(3 (Sf?ln&td)%%h? }tﬂil) ?;)}el%-&d%?mjbwlpls @"H. ndoig O- e 3 -fornyl- | -

(3 - (4-n-butyl gr@g-RBengz alsﬂ!pwwbr%lpwlpxpendmﬁ,u ndol e;

7-b | -(3-(4- .d |
3- (5,0?2 n- E)ut §/I ﬁtlnB “/ jj(?ﬁ')ﬁéthg‘l Dropy "?'ygéjg%)f]%})ﬁxa’zgl 2
4-ni trol@- ( 3- (4-4HBuw1j1—{ﬂ (ﬁeﬂuom-ﬁ@ethyl—izenzp[rbﬂtpzpp])enm—mmmpﬂﬂ-mpda@m, 5

t 2-(3-(4- l)-1Hb d |
ZI h;grox§/ 2((3n(22gﬁ[¥%(8 lppw g"' @tﬁ‘ i‘ -{llo-p);;répyl ) - eInIz-i?lb(rannzglur)n gazol e; 4

met hyl - 2- ( 3- (4- n-(BLBqnlzﬂ%}lhbphinnej)l-piepyl)—mahylpipeﬂdﬂldaen20| m dazol e;
3£ gle-\/l(etAfhnl B_utyl | d| ﬁ%’ é}e{}%‘ﬁ)pmﬂy %@g&g?%ﬂ d] i soxazole; 30 1 -(3
-(4- yl pi per|
i gg gj Pent y: D!IP(G‘Begtzﬁie]thlﬂlpheﬁ-mﬂ@mﬂﬂ)%l(&mﬂwqﬂﬁnyl)—p1pendme,
ro i in ro
1- ( 3- (4 SNE%/hSIz?@L}%’rﬁPJPPQﬁPé%%dfeH@%YEf&? propyl)-1Hindazole 1-(3-(4

Pentyl i dene- pi pexjsdisrmtylbipsidinl 9Dyprdpyl2 A belaswhsile; 14 28 Cct ober 2004 WO

01/ 83472 PCT/ USOl/ 13561 Propyl i dene
- pi peri di ne) - 1- yf Cpf rawpffm:ﬁff&%a@m oley

- Benzo[ bl t hi ophenpsdzya 1§€ndi&lM)Fﬁrﬂ@ﬂ]LﬂIBenhnwhéoié3Ut an-1 -one

4-(4- Butylplperldln l-y ‘fiﬂ - benzof uran - %&%butan 1-ore;

4- (4- But yl p| per |1dﬁ3r{4r3‘%t¥191P?n ésfl)rnwﬂlo Lt mdeleriyfartaldehydst by t hi ophen - 2

yl) - but gn- 1- one; 1 [3-(4-Butylpiperidin-1-yl)-propyl}-1 H-indol-3-yi}-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-Butylpiperidin-1-yl)-propyl]-6-nitro-1H-indazole;

\3

Benzo[dl}isoxazol-3-o0l;

25 3-(2-Chloroethoxy)-benzo[dJisoxazole;
3-[2-(4-Butylpiperidin-1-yl)-ethoxy]-benzo[d}isoxazol;
3-(1H-Indol-3-y})-propan-1-ol;
3-[3-(4-Butyl-piperidin-1-yl}-propyl]-1 H-indole hydrochloride;
4-(4-Butylpiperidine-1-yl)-butyric acid methyl ester;

30 2-{3-(4-Butylpiperidin-1-yl)-propyl}-1-methyl-1H-benzimidazole;
1H-Indazole-3-catboxylic acid (2-(4-butylpiperidin)-1-yl-ethyl)-amide;
1-[3-(4-Butylpiperidin-1-yl)-propyl}-5-nitro-1 H-indazole;
2-[3-(4-butylpiperidin-1-yI)}-propyl]-5-nitro-2 H-indazole;
1-[3-(4-Butyl-piperidin-1-y1)-propyl}-2-methyl-1H-indole;
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5 1 Benzofuran -2-yl-4-(4-butyl pi peridin-1-yl)-but an-1| one}8 QetpBer 2004

Br onp- benzo[ b] t hi ophen-2-yl)-4-(4- butyl piperidin 1-yl)-butan 1-one 1 -(3
-Benz o[ b] t hi ophen-2-yl propyl) -4-butyl piperidine; 1-(3-Benzofuran-2yl

- propyl )-4-vbut)y$3m:zperi dine; 4-Butyl-I-[3-(3-nethyl benzafrursanisse1

2-y1) - propyl } - pit lmuylﬂpq)eﬁmﬁutyzj pfc,pj}zﬁmfmcfoll-g@l}%tﬁmﬁﬁé hyl -

benzo[ b] t hi ophen- - perid

2- (3- 1 odo- pr opy i} %‘é P’cpﬁ‘il @!,I)eprop}il ](]Z*’Ilg@h% §1}-acctonitrils;

[ b] t hi ophen- 2-yl=pr@ pfgeﬁ&ﬁlhyﬁ pﬂa 1 @Hriﬁiole-s carbomtnle

1- (3-Benzo[ b] t hi Ighen- -yl - i enzyl pﬁgﬁrl di ne; 1-

Benzo[ b] t hi ophed: (91qulwm¢r15hnz1txl pieYlikeRyAipeiaylyiH-b eﬂ?‘ﬂ@#d"a‘i’lﬁe 15 2-(3
Br onopr opyl ) - 2H4 1 -

2-[3-(4- But yl pi pg{? Rﬁ%ﬁi‘tﬂwh&m 4 Prop%]_ﬂ% I%\‘atﬂ%yll yg(? e]éZOMdaZOIG

1- ( 3- Br onmopr opy|1)[3+(F+33@ﬂmerlﬂ1@zloylgpr0pyll -5-methoxy-15- benzomdazole,

1-[ 3- (4- But yl ! Y
T13 (4 Butyl pi peir e Pé*”m‘““ﬁai%’ﬂl PERGRbin B0 2y o
{1 1E gB( El 4BB;Jt ?/I pilpi8r(#dRutyl-pinetilingl-yipptopyl]-2ttiifuoromethyly 1 - bmh:gd@ofe
u i pgL4 i m dazol e;
1-[3-(4- Butgl Blg rlrgi1 ’%‘“%%“)ﬁ?ﬁﬁ’%ﬁﬁﬁ"#&r%ﬂt Jﬁmtﬁg%gegl e;
R IE v e i
' %ger‘?%&yfester
3-[2- (4-Butyl o ROXYHEAED Hapisiect
3|§%§LBSF} yl?::ly:3)[3ﬂrwgpzﬂm&1ia§%feﬁy§-%0%|Od! 3.-1 1) -butyri
- Q tochl ori i peridine-l1-yl)-butyric
aci d methyl estér 'ﬁ%“?x[l’g’ef‘ IEPY)Y 3 'Eﬂtﬁ?: -"?ﬁ‘}zggfopyl]-l
mzt ?Z I . LtH;leInE ; ;Br[da(acﬁhﬁyl-plpkﬁﬂinad%aplbrepﬁ} -5, oy | H-gndacdlel
5 Aty o pdr e m s Y G eripben B leone
3- (4-butyl pi Q»e['?’L(diB"tt}?ll-pYﬂehdﬂElOﬂybl}opﬁl-]-Bbdszﬂlé’dﬂnthiﬁzOI e;

(

1-1

2-

1--[3-(4-Butyl - er|d 1-yl op ol e; 15 28 Cctober

2004 VIO 01/ 834738 “75@(?1%{@%'61 Yl)"P%IPPl’ 3 mthoxye1Hniasole;

1-[3-(4-Butyl - plsp@,r(uﬁhuﬁyﬂmpammﬂrﬁplﬁobyll]htmémmy-ﬁﬁmhazoﬁt hanone;
3-[3-(4-Butyl-piperidin-1-yl)-propyl]-6-methoxy-1H-indazole;

20 3-[3-(4-Butyi-piperidin-1-y1)-propyl}-1 H-indazole-4-ol (S3MF51);

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



3-(4 Butyl piperidirx-1-yl)propyl]-1Hindol-3-yl}-acedetvber 2604
(4-Butyl -piperidin 1 yl)-propyl]-I1Hindol e-3-carbonitrile;
(4-Butyl -piperidin 1 yl)-propyl]-5,6-di methyl-I|H benzoi nm dazole ; 5
(4- Butwoopssgeri di n-1-yl ) -propyl ]-5(6)-d inet hyl - 1H lWamzei/msalazol e;
§1 4BBut?ﬁbcﬂﬁbﬂﬁfogﬁibﬂioh%bhﬁdsﬂﬁﬂ%@}e&xvﬁﬁﬁb ts|al'b1dhﬁf\ﬂ1|9hfﬂdil&ﬁ&hl £, h { :
uty peridin-1-yl)-pro i dazo nmet ano
(4- ButsyPBp? ARVl formpginds B‘F%ﬁ%’ #g?tﬁ ‘Pﬁ‘;FF Fepéaist Hole;

ri met hydleaibbdimeht, HRROM azmaaéméwp&seacmdenheﬁ havid sy br éﬁﬁétﬂ{h;alljlﬂo eﬁ'ect
4- Chl oro-butyryl)-phenyl]-carhamc aC|d tert but% ester;

4- (4- BUtRnZ ﬂ'ildp@? FaltyRes of lwacarﬁm TEESRIES. ol & thgeprpews obut y|

[

3-

3-

3-

3-

3

T

|

er;  3-[@e phsBuintbnRhRevd 1@@%@%@6&&@@ eeﬁédto&ﬁlzl RIES aBd mESdbtypes of
3(4 But yl - pi_ peri di ne-1-yl)-propyl ] nitro-| H i ndazol e;

3-(4- Butgmscamlp@rqcent%1 yl)-propyl]-5,7-dinitro-| Hindazole; 15

4
3-
3-
3-
3-
3-
3-

utyl - pi per ']‘iﬂe@o%?ér’]dn)fs gﬁ‘ ;%rgseﬁ'ﬁﬁ%hﬁ&ﬂ ﬁ:ﬁ@mﬁr%@@lﬁiﬁabeuﬁﬁ A% 88N be

(4-Butyl - pi peri prop béhzo[ d] 1 sot hi azol e;

( 4- But ¥sed i trrat orchllgviate yyruptpms pdijeass qendifiensyssopiated sathshelinergic

(4- But 0% &

(4- But%éi;epgjf pgfrjllgg F%ﬁ%r opxﬁlﬁy ¥&%4fu%%o%¥1 ﬁai %%ﬂ&g%sﬁ agntional

E jitgut gelficiis, deficite umw&uasfpe)rcqu@pylml}rr@ﬂm traite glo¢pedigbrérs, @5@255&1)

u r

3- 54 Bu;%“%*?%é’rﬂs’&gﬁﬁie ‘# "‘89%‘1 ang ﬁe a°f‘§9ré’%l'sﬁ({e %%%%Ei e
i nventi on feontlitien oay oasi mpiyaﬁumimmnecm acirvptsa,sndlﬁmaommqﬁanom caion,
effective acef gsré;t&fol}? atterlg]}gggcze%tggsngsg]ecl %ﬁcgﬁjﬂ%ﬁ%&@e% 0|ﬁsnvevgvt1? s1nfr %B%e%l ve of
al |l conpoun e r ’ge unds of
t he presentlevdlyvefucetglehaline. acti ve at cholinergic, specifically nuscarinic
receptors. Pref ed conpounds share..the c n _pro er of acting as
hgom SLE at |t he HRomPOTHS pCEE Y CEPeR ARG PO S B Seem e 8 n o
pr Ief e{ red t%hﬁd'cﬁ@?fﬁve d&m@@mamzﬁmd@s@?mda@owm; Himftmgmhb 1s0:h?1&ﬁ,e o
sel ective e su s of nuscarinic
receptors, ?V%em’ %W%@Bﬁ#&éai%‘gi se§’§‘g‘i9fne ‘E)‘?E %?q’%% S&¥Fect on
ot her subt yg@sengs, chﬁl@aIMH%@ﬁ{anﬁgé-rélﬁféﬂ Po@itere ddotiDk,Gtehtibn-deli6it diboraggéuatien?
sel ecti ve conpounds of e i.nyention have no effect on other related

receptors, gt @Rﬂmﬁn@°mﬁf"l¥f1§iaﬁ°°%upl ed receptors, e.g., serotonin,
hi stam g, dopaniialoRpodis 8MNBE PieSent MGEROR hive tﬂ_d’%ﬂﬂtﬁtoziﬁcr%'&: elRRinerg04

receptor activity or activate cholinergic receptors. Cholinergic receptor activity includes

w 1

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



WD 01/ 83472 PCT1US01113561 invention provi des conpounds iactobere?08él ecti ve
as agonists at either the m or the m4 subtype as well as conpounds t hat
are agoni sts at both the ml and n4 receptor subtypes. In one enbodi nent,

t he conpour@ 0M¥34i2he present invention have | ess or subsRGIESOHIISE1 no ef f ect
on n2 and nﬁtrsmbbwlmsesmermﬁsC‘allsit]ﬁtmayrbeugeﬁhmﬁzs prekent artiol éncldebmdieltent , t he
conpounds of resent .inv ntlon have | ess or substantially no effect
on n2, ns, ?%1?1%3 t’§ Big?*bl ction %ﬁﬁ‘i‘eﬁﬁﬂ‘éref@é%tﬁ’te&?‘i‘“ i;npounds of
present i n\mwcmﬁﬂc teygitGabither ﬁauﬂiogmnaa@wsmsn &ﬁtﬁﬁ@écﬁptaf@elfa%ﬂty?& ofused to
treat or allevi tesrrp ns of  di se con ociated wth

chol i ner gi c“emf"gglecﬁ {;tﬁiaglge ? e%eﬁsﬂi? °r >O5 P F?f?wﬂ

conf usi @, ifRsEIEHo FXBe anddxbgddotdgtat intdhel edll, fdr%ﬁam;ﬂ@fby%aﬁﬁedhﬂn uf &ﬂéﬂmth

per ception, .depression, gatgal n, sleep disor ders, psychosi s, hallucjnations,

aggr essi v e rilasmids coptapne-he LReptonReRe Seh oglls erefmicallymammalian pedls (qupibedi sease
condi tion rga¥ark&Eibells, fsﬁ&ras%sétwagdrmnoﬁs%@@e%ﬁ@e@%c\m; S 1owBdied fo?:ﬁ!x i on,

mut ati on, truncation, | oss of cholinergic receptors, especially

muscari ni ¢ SeReRlplek te %omq signal transdrchenprtvRys fos el RECSeRt PYEOSS/ | chol i ne. 15
The compou {es BE S36HE céﬂb\iﬁélﬁdeoﬁe %ﬁse%ib?&bl&?célﬁ&fé Nifl FBRATce Gaases,

g., age- related cognitive decline, Al zheiner's disease, Paitinson's
d| seas e10 Hdrﬁﬁ&hgﬂn@hr@p@mrt@ﬁansfeﬁeﬂ sdardeptersdydnarsdsed growth; RATdecella(Pronstet t e’

Syndr ore, ??"‘@m%yﬁgﬁ o Sl @S‘A%%?F%g@@f’?ﬂ&kfﬁn éeﬂ%@%ﬁl X f%?tb 2N,

age-rel ated ¢ognitivé ecI I ne, attentl I"sor d’en “nf ant
deat h syndr&iﬂéSﬁéﬁdlﬂﬁmummuseiﬂ nRrenationpals detghapreschionpthadipeludd hub erst i on

have the afj} Mﬂi eﬁsc&%cagragheo refeptor activity or activate
chol i nergi c receptors. I ner gi C receptor activity includes signaling
activity or any lebh@npcamﬂswﬁthg/pmwmmvmuqmalazhatvyﬂwrabmudﬁomahmd:mua@duhired to
Ol el e OAR LORARL oA L bR PUALIBLALS of SEERAYT SudidSiide
muscarini c receptors espec Al muscarl

recept ors. idhdiseass oewhinh en almommlmns observed in mamr@kamumcmtromﬁmchanishmfd:bnt ral

nervous system peri a rvous m st r Qi.N i nal ste eart,
ondoor i ne” e BEppPRfihgte BERSHT RkRie Te. AR SbAR e heien BRI R e
truncat ed, theleas. erh:s le@dstaaﬁlhicreeﬁbmﬂmlvbmﬁre@tfmeraqmpﬁmﬂmﬂéndmmw&weim;i ng t he
conpounds of th resent |nvent qn for

lin ece
activity ol P O FIER e 0 A Ao B0 R eveR BB SRR by he
Pr esent20 lnvmttd. mecoﬁgulﬁb@a@y@%&mneﬂemeﬁapﬂgaerohme@b@dmdﬂw gi c receptor hmay
or exanpl e Su ect suc as Jmate Or a numan.
The system may ﬁSBK’S We?q?“m@eﬁmﬁtﬂ%e%& e TGk such as
a cel |l cul tgpaend¥BERbmSdSs @0l Fdi ProgRYIAE GFERSIVE) ﬁﬂ@sbm@hemsacogeﬁs@ﬁg @éals @

cell-free extract thereqof that _contains a _cholinergic receptor, or a
purified rS&@psliically 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
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(altered dr %@%@?‘i% ctgrug T§eRBYE: gm{ﬁﬁ@?l‘*a %ﬁgeqeremgsﬁoeltoéan apama} W@?de‘”%%t ors

al tering thgmuye ! N&nBRUN &b peﬁu&rdf%présaﬁtweﬁéo catfei0BhAl@kitRE) - These
phar macogenetrc Condltlons can occur as naturally 30 occurring
pol ynor phi swhether gene 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



One phar macogenoni cs approach to identifying genes that pie@etoberdOig
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 (e.woou/ge4ibi-allelic” gene marker map that conspclBsonsss1

ot ober 2004 B D1 BT3B (8 P e e R e Bt o)

Such a hi ghamaebdia ¢oppoyety élentifying p respensiye sehjenh havent anameliorsteg dstasehe genome
; Hof g Dtbts oy oot 1
Phase. Uw cir SaSiiBh sRbyl rkn 3Rt slen B RS Laof AR oFRUS pl PDIRER! 11

observed drihgraspssivesebjecyrwisteiiethe fdnete polyshorphismipredesbyses s sbfechtolbiciplg

resol ution map can ener a L.0m onbi nati.on. of s iLlion
known siflgl reeSPKr)?B%W%JES’t I %‘g’“ﬁ%’ﬁ‘, m%?e%fuf%m&f%%ﬂ%ﬁ *r%&%lhéem %%%%Pr%gﬁg%eﬂf&hs used
herein, a "&hBe pedormed byamymednk kncytn ia thetaahcloding the miethods disaugged aboveckeot | de
base in a stretch . r..e l e, a.SNP may,.occur..once per.every 1,000
bases. of _NAARDCNB reRy Vel PFigGH R £ peniicr L HtF SRROaR PENRENS Vaot
maj ori ty medeingy@épobsiveioaampodr pediidet @tithe Prevemi invergivn ebimpriseBihe bagpeimdn t he
occurrence of_. such SNPs, 10 individuals can, be grouped ipto. geneti.c

cat egori es Bf'élb%wa%eﬁblnwﬁan»ﬁaﬁ Pﬁet“ﬁ"’rbgﬁre Fé?%mﬁtf"%gﬂﬁ}s)fgri’%gf‘ﬂ’é‘ A EFECvi dual
genone. 14 n sdkRophiE@IALr , treatment regimens can be tailored to groups of
genetically sim/lar indiyiduals,. taki ngt i%{ ag%ount traits that may be
conmon anong s udh ONgERRRNRSALASIRPSHCRLTC toTieH 107 HIRATE PONTIAPISE B2E| v a et hod
termed the pedlssahesubRBE BBRE RBFdHsIvE B thdEonbfionhd 8B freschbintdiEith. The genes
that predict drug response. According to this nmethod, if a gene that
encodes a RFFgeeofiths Rpdymoerphigp sidfrates thgt the snbigehis snifpbigrforirgaiaetht or of t he
present invention), all common variants of that gene can, be identified in
the popul ation. It can be readily determ ned by standard techniques a
particulfar version of the gene is associated with a particul ar drug
response. 20 Alternatively, a nethod terned "gene expression profiling" can
be utilized to irdentify enes that predict drug response. For exanple, the
gene expr essi on Iobrefer flimgnis.dbe somplaurds of e gresent ipventipncamportentesented
conposi tion i pvention) can give an indication whether gene
pat hways re?sg'} %‘gp oﬁgﬁg@&p t%/_&have been turned on. Information generated
fromnore than one of the above pharmacogenom cs 25 approaches can be
used to determ ne approprg,ate dosage and treatnment regi nens for
prophylactic or therapeutjc treatnent of an individual. This know edge,
when applied to dos¥ng el sel ection, can avoid adverse reactions or

t herapeutic failure and hlance
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t herapeutic or prophylactic efficiency when treating a sulfj@ctobei20h4a
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 wam/ghzo be used to identify novel candi dat eearesepiasel or ot her
genes suitable for further pharmacol ogi cal characterization in vitro and
in vivo. Accordingly, another aspect of the present i nvention features

met hods and kits for ideptifying a genetic p gor'bhi sm predi sposing a
subj ect to being responsilve tg"a 14228 Ot obar 2884 WO 01/ 83472

PCTI U501113561  coftpeysang Bri bed herein. The nmefod conpri ses

adm nistering to a subj an jaf.f ecti ve anount of a conpound; identifying
a responsi ve subj ect haw pg—af, anel i orated di sease condition associ ated
with a cholinergic féceptfor; and identifying a genetic polynorphismin the
responsi ve subject, wher@&n the genetic pol ynorphi sm predi sposes a subj ect
to being 5 responsive to the conpound. ldentifying a genetic pol ynorphi sm
in the responsive subject can be perforned by any neans knowm%;n the art

i ncluding the nethods discussed above. In addition, a kit to 'g used for
identifying a genetic pol ynorphi sm predi sposing a subject to being
responsive to a conpound provided in the present invention conprises the
conmpound of the present invention, and preferably reagents and

i nstructsions for performng a genetic 10 polynorphismtest. In one

enbodi ment, a subject can be tested for a known pol ynor phi smt hat

pr edi sposes the subject to being responsive to the conpound of the present
invention. The presence of the pol ynorphismindicates that the subject is
suitable for treatnent. 15 In preferred enbodi nents, the conpounds of the
present invention can be represented as shown in fornulae (Illa -e): 20
(M) 20 28 Cctober 2004 WO 01/83472 PCTIUSO1 /13561 /Y CH2)p Z\ No; 2

21



w3 (MC) 5 21 28 Cctober 2004 WO 01/83472 PCTIUSO /13561 N&OZob&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 wabt/8sdest er or prodrug thereof. Conpounds of PeHBSHPNESENL

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. Ways of nodifying those nethods to
include other reagents fetc. will be apparent to those skilled in the art.
Thus, for instanceg conpoundg 15 of formula (111, e'q%“,h ED where WL i s NR5)

e

may be prepared as § eﬁ@-@' followng react/o me. 22 28 Cctober
N
Ry

2004 WO 01/ 83472 PCT/ Ko ERe X3RN ( (A) R5 Y ( cHz) crt2-N
10
Rg

(IId)
R
Ry N Rio
O——en——{ X
W Ry
Rg
R4
5
(Ile)
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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P\---/ Ro (XX) The starting conpound having formul a (X8 @etpbbre208depar 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: 3290 82484721971); Foye, et at., J. Pharm Sci. 68pci9uso1/s86t (1979);
Bossier, et al., Chem Abstr. 66:46195h and 67:21527a (1967); Al dous, J
Med. Chem 17:1100-1111 (1974); Fuller, et aI J. Pharm Pharnacol .
25:828-829 (1973); Fuller, et al. Sggr? a .cq{ogy 14: 739-746 (1975);

7

Conde, et at., J. Med. Ch Rd: 978- vits, et al., Int. J
Quant um Chem 20:429-43@(3?%@1) and Law, Or 10 407:1-18 (1987),
t he disclosures of which Rigcor por at ed by lefse “nce herein in their

entirety. Conpounds of fornula X are prepared, éxanple, as descri bed
in Darbre, et al., Hely ."him Acta, 67:1040-10%2 (1984) or lhara, et
al ., Heterocycles, 20:421-424 (1983), also inc@yporated herein by
reference. The radiol abel |l ed derivatives having fornmula (XX) nay be
prepared by, for exanple, using a trlitiated reducing agent to formthe
reductive 15 ami nation or by utilizing%a 14C-l abel l ed starting material .
Compounds of fornula ( XXI1) can be juSed to prepare the conpounds of
formula (1). Conmpounds of formula (*XXIl) are prepared, for exanple, as
described in Ishii, et al., i. Org. Chem 61:3088-3092 (1996) or Britton,
et at. Bioorg. Med. Chern. |Lett, 9:475-480 (1999), also incorporated
herein by reference. \Whe .Nartlng conpound i ncl udes a carbonyl 20
group, the conpound havi ng ; )nula (XXI'l ') may be reduced with, for
exanmple, AIH3, 23 28 Cc 4 WD 01/83472 PCT/ US01/ 13561

di bor ane: net hyl sul fi d&or tandard carbo uci ng reagents to
produce the ligand having the foFmmi@FXXOF—XXXHAN, 5 R4 Y (CHZ)~ CHzZ--
\ (XXX) The receptor ligands having formula ( %=CRwmy be prepared by
nucl eophilic displacenent of a suitabl e nucl eophuge (E) by the am no
derivative (UM. Exanpl es of

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



nucl eophuges, which nmay be used for this purpose, includeh@tiodas20®4ch 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 prepeeeudsshirom oxi dation of a secondary al cohol wethysthasssexanpl e,

pyri di ni um giy96d5:ATRERe oﬂ\ktﬁéalsfaﬁ@éale.@wﬂyme%m roigels bthce iRigkhd t he

Swern or Dess-Martin procedures - nickel. Wen in formula (XXX)" is -0-,
this conpouding#hafermrieCa¥ 8N 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 arylation of a thiol with aryl halides under,
for exanple, Cu catalysis. Wien Y in formula (XXX) is -CHOH, this
conpound may be prepared by reduction of the correspondi ng ketone by

catal yti c hydrogenati on tﬁe use of NaBH4 or by the use of LIiAH .
15 Suitabl e pharnaceutic, NCCepiCH salts of the compounds of this

i nvention include aci8®addition salts
m xing a solution of the conpound acc
sol ution of a pharmaceutically acceptagi ci ®such as hydrochloric acid,
sul phuric acid, fumaric acid, maleic a 'dR4 suecinic acid, acetic acid,
benzoic acid, oxalic acid, citric acid, &;grlc acid, carbonic acid or
phosphoric acid. 20 Furthernore, ere the Conpounds of the invention
carry an acidic noiety, suitable pharmaceutically acceptable salts thereof
may include alkali metal salts, e.gl], sodiumor potassiumsalts; alkaline
earth netal salts, e.g., calciumor magnesiumsalts; and salts fornmed 25 28
Qct ober 2004 WD 01/ 83472 PCTL U501 /13561 with suitable organic Iigands,
e.g., quaternary anmoni um sa Es. Exanples of pharmaceutically acceptable
salts include the acet ake z-‘esulfonate benzoate, bicarbonate,

bi sul fate, bitartrate, bor brayi de, cal cium carbonate, chloride,

y, for exanple, be fornmed by
to the invention with a

clavul anate, citrate, di b i de, fumarate, gluconate, glutamate,
hydr obr om de, hydrochl ord"de, roxynapht hoat e /TwadjRebe, i sot hi onat e,
| act ate, | actobi onate, Iaura,e me-eatosy) e e, syl at e,

met hyl brom de nethylnltrate met hyl sul fate, nit e,Rif\- et hyl gl ucam ne
anmoni um sal, ol eate, oxal ate, phosphat e/@ixphosphate, salicylate, stearate,
sul f at e,5 succi nat e,

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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tannate, tartrate, tosylate, triethiodide and val erate sal&Octthe J0ésent
invention includes within its scope prodrugs of the conmpounds of this 10
invention. In general, such prodrugs are derivatives of the conpounds of
t hi s i nvenwaeysssmhi ch are readily convertible in vivo irttushessiequired
conmpound. Conventional procedures for the selection and preparation of
sui tabl e prodrug derivatives are described, for exanple, in Design of
Prodrugs, (Bundgaard, ed. Elsevier, 1985). Metabolites of these conpounds
i ncl ude active species produced upon introduction of conpounds of this
invention into the 15 biol ogical mlieugcHyhere fhe conpounds according to
the invention have at Tg one chiral cente ez may exi st as a
racemate or as enantio s.Mt shoul d be nofed at al | such isoners and
m xtures thereof areR¥ncluded in the scope of tH€ meesent invention.
Furthernore, sone of the®™¥xystalline forns® or Rgonmpounds of the present

i nvention may exist as polynorphs|{and as 20 such are intended to be
included in the present invention.jln addition, sonme of the conpounds of
the present invention may formsolyates with water (i.e., hydrates) or
common organi ¢ solvents. Such sol vates are also included in the scope of
this invention. Were theRBrocesses for the preparation of the conpounds
according to the invention\/giye rise to mxtures of stereoisoners, such

i somers may be separate%ﬁ0 convedt®ongl 2p tgchni ques such as preparative
chiral chromat ography. e conmpounds ng prepared in racemc form or

i ndi vidual enantioners may be prepar e, 2r_by stereosel ective synthesis
or by resolution. The conmpounds nay, f&r eranﬁle, be resolved into their
conponent .enantiomers by standard technf’ques, such as the formation of

di astereoneric pairs by salt formation w 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 conpounds nmay al so be resol ved by formati on of diastereoneric

esters @r amd '%?Mﬁ% ogﬁﬂg : i Li of

t he chi?al auxi?ﬁ§?§%h ren %anﬁ %f é?%?%%@%?é@ﬂggg B@@%§$§??S%R%?&%he
conpounds of a sévendaresiesitol withyfenexample, piridiniye ehlnechromatey Naphipresncammideabl e t o
protect senRshti or_.r i SV '8 ober 2004 WO 01/83472
PCTlus01113§giH%¥h’° 8%%%F§§§F%§?%%§cerngﬁ¥m%ﬁF§ %%gabe achi eved by neans
of conventi onal Wheofieimtfomygila GE5X)ps ~Os tluhcaspathdsey Heprpirbily srplafvmefent | ve

0,007, B R Pt T o5y 1970 G cene
pr ot ectlidong gr oupéendyindomehnGEI s —5, tdsnoepormt maybrsEepassit 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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5 stage using nmethods known fromthe art. Conpounds of tH3 Qetebar004

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 ogveatsamdi fi cati on of the activity of nuscari nPCr/vssesyssonrs i s

required. Th REREBLeckiB NOMd: U Al A MBESHIELA] COMPOST {i ons

conpri sing one or noreé co the invention to her with a
phar maceut |m§¢et§eelemcamt@lﬁs tomglude the aestale, hprzsnesuligmater bengentss such

conposi ti oNgeAl&GateM f HERRAE bBﬁEJrﬁroﬁhEehczﬁémhacQ}‘t%hie RS claviaRa! €s

(i ncl uding sustal ne ease or del ayed-reélease formulations), powders,
gr anul es, @Mf%ldﬂydm@hlnu@m fussarate\elugpBate ghtarals. Sy dperomideshydres Oﬁéﬁe nt er al

SOlUtions OlyaRSRBRRbARTodiRE i Rnaf tactie il ibhidiRi 2 )erard RS ﬁm%kees
aut o- |nject3? vices or suppositories; tor oral, parénteral e.g.,
|ntravenousm&whmxanﬁmﬂmhmﬂ%@mﬂs@b@ﬂmaﬂﬁbﬂgﬁﬁkum@ﬂaﬂ&gaﬁwk$ubmﬂﬁgual or
rectal adq Hl 110 r 0,

i nsufflation, %1‘(%3 cﬂ%até)]px;l% p%tgg"&%}%gﬂm appr o%#%gg%hﬁje@{e ne cmate

accor dance tanrtdate, Mt@@a@;%&uuﬂ@&d&ﬁe@@ﬂhose di scl osed i n Rem ngt on's
Phar maceuti cal Lences. nnar K publd shi QR PA

1990) . Alternatﬁ@gp Se%ﬁ%g% %ﬁ%ﬁ%m%%%mgegp fa ne re ease St orm
suitabl & f omvéiﬁomnh%emﬂkdwhprodnmmrmmdmlvgs cef el uom;abmale Iof)ﬂll;ts Jﬁmntlaxanpl e, an

i nsol uble s of t act | such, as the can may be

oot ed to Bith Paaiiy Bk eriBe o8 SR S8 frer &St fnbfiit SRR i elire T

]Lor eselnt i nveﬂglb @élec?hﬁ andSohLIHI I Sifitaple Prddei g iprivativeedrt descepids ol exFample, in
ormul ati ons or I stration t e CcOSa. r

i nstance, fOFEHHALT "?ﬂi‘ﬁ E@“P& ﬁlﬁel”%%’l?%?jnmgé%ﬁﬁa tg%ée BFRAR

active drugincldd é&ﬁ@@@ﬁ%ﬁ)ﬁd\fb&@ SpdnGRB AEEbnWE thnBdhindd & this MEntHoEhte the

pharmaceutical ly acceptable inert carrier such as ethanol, glycerol, water

and t held i Kologisgl@gligt | when desired or necessary, suitable binders,

l'ubricants, di S'Wﬁ&gﬁﬁtcbﬂﬁmﬁﬁ?ﬁﬁc&dﬁg't@ﬂﬁﬁﬁd&%&ﬁ%@& & lé’ﬁfjoﬂé(%hﬂﬂ'cgﬁelaﬂﬁﬁt s can

also be incorporated into the mxture. Suitable binders include, wthout

i mi tati on, ™at e RS 2 Geratte pr as eantiorsts- dirad bepeted tat ol suehysemeF abt a

| act ose, aﬁl&gﬂ&tﬁé} ﬁi‘é‘:haﬁ&écﬁa GTBo Op%lbg?leqs%esaﬁ%aeauoé%}tﬁaﬂefeam &fthesodl um
Iy

al gi nate, carboxynethyl cellul ose, l'ene glycol, waxes and the Iike.
Lubri cant s agsialineforpefopcaensypds orf&em;espﬁewaeonwx o¥is B pqlﬂmrahaetﬁ%sodu um

ol eat e, S%jédéﬁﬁ e sodi um
acet at e %‘hum ?ﬁfiﬁlﬁe??@a an ?%%I%E&%E@EI r?tn'e r at orog’ i ncl u e, W thout
limtati on cogtpanls of thetpkepent diehtidnosey, fouy selvatesevithomaterdi.e. , Sylratdsher umaend t he

ke, 27 280 PhiONfen0 S BIAGS ifciellel L Ji3p0de b BiveRtiggpar [ NG sol i d

COﬂpOSItIOﬂS such as t e active 1 ngredi IS m Xe
‘Where the processes for the preparation of the compounds according to the invention

H

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



sui tabl e pharmaceutical excipient, e.g _, such as the oneZ Qewbei2dd 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 presweavlgdiZzenti on, or a pharnaceutically 5 accepteti/esosadssl t her eof .

By the ter mftﬁaﬁageﬂe%ﬁcemea RS ifa BQ%hlévQ@bﬁﬁEin‘é%fb&%ﬁﬁhﬁ%otéémgd' sper sed
evenly throughout the c02£$S|t|on so that the conposition may be readily

subdi vi ded SRS, Sghias thysedescaibed pdrefarve Gowing & Peris Graehr Meapieds, pills
and capsul egenuf{1BrossS @739 Rl e&&w&'w&e D)ol OB Libigs IR O?Eahzédﬂfﬁﬂeﬁﬁgémpd' vi ded

into unit dosage fof s ype described above containing from about
0.01 to abthl%&S@gs dﬁ%)h“éhean"@tmﬁeg|gr$glpem3ebnrempquwéaymgme@ténbseﬁwé ntion.

The tabl %hﬁﬂﬂﬁs eSS @BLrcomposi tion may be coated or otherw se
conmpoun ed t pro osage formaffording the advantage of prol onged

action. For ex&ivpipeundsied thopiisent inyentipn|maydendwbnstredia 2ay of thafregoinge
contai ni ”gT({?H:%oﬁ%ﬂsVaﬁdﬁ&HHﬁ}&Qr}g d@%gei%glmeﬂk‘és‘?{bhhfe&% th@art WhefR f%gmﬁb” roundi ng

the core. e-outer coating enteric layer, whic rves
resi st di siphasgacatogisal mwﬁﬁd&gomoﬂhamuvmmf I{Bﬁpimmt&"etdp@m ismeguiredre to pass

Intact 15 into r n A var. et
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coconut oi | lidid $pesUrors] impo%&s%fd—mﬁ&oﬁddvi@eﬁ@rsﬂﬁﬁbsﬁéﬂéﬂ fof o) pardmeQUt i cal

carriers. Suitable dispersing or suspending agents_ for aqueous suspensi ons

|ncIudef%yﬂFﬁePﬁ%wgﬁﬂsuﬁﬁFﬁﬁ ar Qf v cwpReAuD S Faspb syplingual e il al gi nat e,

dextran, sogdidaikeaioh Or YoraiiawigRtibibyPiRalatidR of fkaihtion, BRLHN KbislifsE€m OF
ponV|nyI pyrrolidone. O her dlsperS|w@magents whi ch may be _enpl oyed,

i ncl ude” gl yREPPIopHaiemapger ppddia ac pesenied praghispsush asthosg disclopedin| o
SUSPENSi ONSpenRfiosP Pl PR BLISRRSS f@éi'marbséat mcﬁ;»eﬁ BRALA, ¥ston PAI Ch
general ly contain suitable preservatives, are enp 5 when | ntravenous
adm ni st r at 1%80). i Altegeativelgfhe quoeaﬁwemhedmlstawﬁ-relp@efm g fost ed as an
opht hal 4 ¢ el WeliAP oPdngs Hﬁaﬁﬁﬂﬂtﬂﬁmﬁﬂﬂgﬂtfbp&am Ie§ mmﬂ@oleéa%%ag Bfive 30

ocul ar adm nistration rrpoun s of the presen i nvention ma

adni ni st er expmpaung, sichgs thedagangateienitemapbe adapied tomrevideiidppt mmgenrfﬂy be
adm ni st er J%Qu&o%‘i’aé Lelhe iy B n‘gﬁ alRh ciftbthpi 5%%9& ls*XltableEtU]?iFﬁer ore,

13
conpounds of the present I nvent 1 on maybe adn1n| e ntranas for
vi a topicdbﬂmﬂénm$ﬁsammamﬁ@nmmwr@ma%@hﬁnehmume®~or vi a transder nal routes,

using e.g., for For ﬂlfstagt%, 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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28 Cctober 2004 WO 01183472 PCT/ USO / 13561 transder mal 28s@etabgaohes 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
conti nuous woavs$ser2z t han interm ttent throughout the dosaE/uloetpseen. The

dosage regi men Wot pre %&mgséﬁlﬁoﬁiﬁﬁﬁmﬂ@@ﬁch%tdb% , fhe@stirtingradianis oired withal ect ed
in 5 accordance wt variety of facgtors inc eci es, age,

udj,n
vei ght, sexduiiphe H‘E‘EFF‘%‘&P“"&E%@’F‘?PF 68+ SFehR dheomes gﬁ@%@sa@t;@ ffy of the

condi tion tyhaBifackdtRal @lentt,Re., MRG0 Bfm ARG ﬁﬂeﬁhﬁﬂlﬁh&i’bonipbﬁuéremtmﬁﬁ@
hepatic function of the patlent ‘and t he particul ar conmpound, ?rrpl oyed. "'A

physi ci an JIOHASEISPRSIE R O coat@awﬁa&fﬁhemwse%tﬁmfeé%ﬂt > PY2 PReraasrtifa ¥ ng

prescribge atcbﬁ)tébiécs%RTtHeYé%faB?th@tterﬁf“h&BSgeﬂédﬁQ’ T QdhtitBA tHeQotiRy igpemidaigount er  or
arrest the progress of the 10 disease or disorder, which is being treated.

The daily wgs@d@)‘ren%yrtbmpgt@ah@@ sompositige sq that theicomporition mevke Feadilje f r om 0. 01
to 100 ny dﬁﬁ&vf'ﬁg&'iﬁo éh%mf&eﬁvectﬁﬁ dofk f&ﬁﬁttucﬁqgrtame&t ;{slﬁt hbapdult®. The

conpositions are preferably provided in the form of bl et s cont ai ni ng
0. 01, 0. 05,solid prefymslation @mpzmson waythen be ﬂlbdlrsieémﬂzgnbd%age fonsefitedyrof t he

active ingrgdi rgta&aﬁ&tct,gsn%mh%‘etﬂo%ﬁgtt&t%agoﬁhemma aén bemkhe

patient 15 to treate unit dose typlicaRy “contalns from about 0. 001
Ny to abbutpre@niinvagptiof. Thedabletsor pilks ofﬁlgermehemvmpml@cmenmeﬁoatp@m othawisel ny

or dinar i 1y g STk BREER B apetfps e RUAHE BB Plpubitnl 10,

about 25 ng:/ainglepﬂ:e lebiby onyail gz’nt compns&:mtymn@nmﬁ eouttuhmg tltehetwesmg@omsl aﬁlﬂ@m abo ut

0,901 Lo, 10, ULk LB NGRS R DL FIRRRAT BTl O

adm ni st er eghick §Hi'vee mfépbmsmtag;mdneg thertor@th dnd petroitsdhe innem:bre tp eass datyet

ebr opr 1t cntohe et ot bR A SR (e PRERR 6P P RBRER P ot i ol
phar macol ogéntlc 18fefsattostingg moﬁumﬁalsﬁncﬂumgﬁmﬁh&t of polynpaictabids! nel mixhees

muscari ni cr t or subt n| m I.n tenti al
Coxi e or ot HaeimeBe aramibPreption) Sk bnch o, Sl dmohPa BREE, o
sequenti al ag@eni stration of other agents that | rrprove the effect of the
conmpound may, in ne cases,  be desirable. The phayrnacol ogi cal properties
and the sel ecti \ﬂfhﬁjl%‘fi forms %B'h%ttmgess?t CORPIHORY TAY PROIRCOPY; tegg‘gci fic

nuscari fg C adufifiSiedtioh of il by BEmjodBoh iBkinde MARETNE Sd1itRinS, buitdblRiliverdasrupt,
di fferent 30 assay pethods usin for exanpl r. econbi nant receptor subt3

~, pr ef er abigpedys of pid syspeasions, pad gﬁpwl%?éwthéﬁ‘b@ oilg sych as eofippessticdnal

second NESSERARI il boddhMBINE pERBEUE as WelPA dikird dr@lskrfilar pRAMBEBE cdrHiBe! | onal
assay systemis the r ecept or sel ection and anplif | cation assay discl osed
Suitable dispersing or suspending agents for aqueous suspensions include synthetic and

natural gums such as tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose,
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
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in U S Patent No. 5,707,798, which describes a nethod of2%0ctebei2d§4f 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/ USO / 1386 21/83d72f f er ent nuscarinic subtypes, to anpl ifor/usei/tdser presence

of a |igand.pf sk g:‘%&iaggthatg@vlre]ll@z%ﬁﬂe%%hﬁQ&Uﬁ%ﬂﬁ%ﬁcﬁ%@em&ﬁsed

| evel s of a marker also expressed by the cells. The invention is disclosed

in further ldéha*'ptm pfa trhedffr@ral deliyany sxstemn Bledlosagapdreinistiption il be gontigpgusway
i ntended taq, ﬂaﬁe?mﬁﬁ:ﬁ 09 b§e o égqu%mgnas claimed. 5 Exanpl es Met hods
W

of preparatlon e conp n accor th the present invention nmay
be synthesized ﬂ;hedmhmxsn&ile@bﬂnbﬂﬂdOblem}mdserthwemﬂmﬁnﬁamiscsﬁle@ﬁdmhese

oo atr ceoa i aXaBhy b Boio b RANSR, At g0 B SLABIARRAF, o |

the art. Gewaditibn bﬁh&/ﬁamnbﬁmd:weaty oflihe pdition ’@ hm@re@tedsblmon@@f usi ng an

EP1100 LC . 0N I
oven, di odg%?ll ’tltgefenalandﬁ g@%"?&?fnﬂ%&eﬁﬁ’m PO %ﬁf%;@ace vv;g o

used. Ar ev&mﬂe;cbdphqﬂgsmmh umte(rﬁaﬂﬁ df urdinar3skitl d:ﬁrgmhly detbmmisg andd prégetbec m x
4.6 mMmID) wt uard . c trldes S _used, Th ol um

i nt af ned e olecudizBbde Gfe pESei i e RGP R 1 v o
agueous1 andieakddndaeies vhichis Béngirdatede gradl ent program was used, starting
at 70% acetonitrile ver m nut es t (Vace nitril ver I nut e
back to 70% acetr'gﬁldf’%lYg‘égag PR “"@PE’V%& rov? Ef eg‘?ﬂg)(ﬁt&jzﬂp(ﬁnate was
0.6 mI/mM mgpbenduk hﬁﬁhﬂlﬁﬁ dﬁﬁ%ﬁ‘bﬁdadnﬂm‘%tb&oﬁ,ﬁﬁ@b&nhpbsﬁ&ﬁmé pisferably bel ow wer e
obtai ned using this procedure. 2-(3-(4-n-

O oy T IORdfB i s PEiaplsis casining DPR. O D10 Sut & A S 01 10 15025 0pB) . A
500 nm. 3- nem&gfokaa%kacﬁwlhﬁgdﬁmﬁ&@e s?'ﬁngfoﬁzﬁhc s@h uﬁaﬂrogmé dbaBito tBOPitieR

hydr i de (%qe e resulting suspensi on was

heat ed 12 0 ®MheTEeed. séumtﬂmeégmﬁmmtm%’@%@'aﬂua? PBLmgfo #hey \9 8otBssed. The

suspensi on P&ve ol gl SRQ5b1R o @66 3 tall: th @hout Q0 gmfﬁﬁﬁleﬁ@r&ﬁﬁggdﬁ% I ?ddlnt I on
[

of a slurry of utylt jﬁfghenyl phosphonium _brom ,
DVSG ( 70 nti;“ectlwcn@ao s is opdisarly suypplied 4t @ dospge hwﬂ °£?r0mrab@%05(19ﬁberat ure.

1- Benzyl - g&a Qﬂﬂ?z&jm%ﬂ(go@bcgl whtbht JYRbhy. MeRras] weymgémﬂmtéam mm

and the mxt was stir tenperature over night. H20 (200 nli)
was added todmmﬁkg@ﬁmﬂmmmp@sdma#@spm@aﬁw@savtrOaQQlurwfkwtlrm pPhne (4 x

100 )y a”%d?%ém ﬂ&%a?t $hd t%mpounds may be administered, for example, on a regimen of 1.
to 4.times per day.

Compounds according to the present invention may be used alone at appropriate
dosages defined by routine testing in order to obtain optimal pharmacological effect on a
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
29



30 x 100 nL). The conbi ned organi c phases were dried andiVepbera06d 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), 1.®6ois3d® (in, 2H), 1.90-2.20 (m 2H), 2.18-2.80n(S01/1346) ,

G0 ol s ke ol ke s Bl Bl 30 20

500 nlL f| as«uplificatéeh widetheted astinargased lowets of daendken also @rfpre;ssemlfbyzhe(cbgs 2 g, 58

mmol ) and 10% p o] Q,gﬂg ko L owed
by addition of a@o%@%n@ 1?di§&§§e roc %I}d%tégg%l gf% f"’%ﬂg}gﬁrhe réfat{:ﬁt%ﬁ

fl ask was emuwt%n@ddo@dhwgmd&wm@d@@wchmdr eaction flask. A total

of 2.5 d.nB of hydrogen was consunmed. 5 The reaction mxture was filtered
and evaporated and the residue was dissolved in H20 (40 niL) and NaCOH (20
m., 2 M followed by extraction w th Exdmpleacetate (3 x 100 nL). The

conbi ned or ases were washed with brine (30 nL) and evaporated to
dryness to g%%%ﬁ@gprppira& "Bf crude 3. The crude product was subjected to
col um chr omat ogrteEbirpods itedttorddnepivith e prdstDisrent{oh may)belspntbidsized pyre 3 (2.7

g’ 333(()/03' 1?%%9355@%&13%?}? gyggd{ig? onﬂjg%&ce mctgiod% V&ay OP nlzgdlfy}n 6tg (dd, 2H),
4- (4- n- Byt yinBihb&dlbg ifciidey fok Bitnpld, Gempaante, ¥6IvENt] reR8416 bte( Wil beApilleriito 1 ask

was charged with a mxture of 3 (2.7 g, 15 mmol), 4-bronmo butyric acid
met hyl est efbogepktled in@g artyyp) ) and pot assi um carbonate (8.6 g, 62 mmol) in
acetonitrile (25Gededl LAMS Robtdi® AMPshectBdwért S5taiald ilzgrﬁht}mwm@w@f or 72

hours fol |l owed by evaporatlon to drynéss. The crude product was

subj ect ed t BSEENMA SHED With e@rnaﬁwrr{pewﬁwp er, cpprp oven-diofs wopy- detepter, o
8 Ir-|§) du (]:_ e 69 ( e‘iecﬁ'gsp?_‘a)%gmgalh@l mterﬁc% ﬁs@ﬁ)c}ﬁ%versgd 9h§8 c(flﬁmn ?(1‘1)8 Lu]aa gﬁnﬂ- 3 9 (m

2H), 3. 9‘9 (M@Pﬁmﬁﬁmﬁé mw)m@gw w@é&wsfémﬂﬁsuﬁ%%ﬁ@ﬂamawaén
oft-(3 - %%l)npa'l%%lapé Eéﬁ%{m]ﬁl oflsn%b >Tﬁm&&ﬂe)phas@%§5&%ﬁﬁﬁﬁ@m Lnf, 7. 8,

9, 10, 11, 12 seal’ed vial equi pped wth amanetlc stlrrer
charged w thnmommlacchgte ﬁﬁmmaﬂlen'tmw&pmﬂépﬁeﬂﬂ%ﬁMZ oamtmgllfl i st ed

under each g%gﬁ?ﬂﬂ,ﬂ%e%f}g?@ eamlnﬁiﬁﬁtxex&wl?@ﬁ,a&mﬁﬁe, e O&},ew/as

heated to 1 our s e reaction m xture oured ce water
and neut r al for @dnimiteh Hedloweisivza PlSeniinis. a“hdtrﬁfalu@semmtedmjh@mmﬁpueWMt- of
the fi Itrate with 2 M NaCH peruc % additional crystals, which were
filtered® anbelo® wegiaitaingd using fus praceddet i er crop fol | owed by washing, dried,

and recrystal | i zeg. (4tﬁlmlg11§génammwﬁpﬁ)-ba:zﬁﬁnézéter(sﬁwﬂbh@mefI dine-1 yl)

propyl ) benzot hi azol e (5) Am_no- henzenet hi ol was used as

starting mab@rlidenenippsidined béﬂWéﬁ&@@é@P@‘%“ﬂ'@ﬁ%ﬁ@dN%G harged 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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produce pure 5 (70 ng, 43%. 'H NVR (CDC13) 6 0.88 (t, 3HE QcioBer2008 (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) . Exanplwo @1/83272( 3- (4- n- But yl pi peri dine--1 yl) propyl )ecrasapnsazol e (6)

34J.117). 2- A |
by ocedur & vas f oPT SuApatE S, BEFASo A B BOIES B fwad Mgy RENATRLT S
g C?’?U(S E) ) ? %21013 2%, iIBminaBand 1% peldlym én GEr@il (23 ghntatizec! (206u.),\f@)ongdd 3472
2.92-3.00 (%%£°§E§WH?H&§’§£L€9%§?(’%M°”%’% 3=, ﬁ‘ﬁé’%ﬁ%ﬂa%_?% drhenated g, (m
éH) Exanplieydibgedwas added hrh(atrmcﬁen(ﬂasf A Antotaboft2yd drirbefhiydiopen iasyebsupredpy | ) 1H
en20| m J2 1 d
bene o g2l ey Syl S s AR BRI KRR A7 20
Z H§ 551n'88 ?ﬁ%andl\fd OHMR0 of ICRGEBolIowed 3 x{rhction Mith ethyBddethte43 x (100 mOb)) ",{‘héll.48(2d§ d,
2H) ., 6.95- f%@?‘ﬂﬁ%ﬁzgaﬁlﬁ)?gasfé ‘f%w?’%hfdrﬁ'?'% 30@@'%1‘ gaporais ) G 157 §

o L or o 5 e e e e
Ehe ge?eral (clyenchaptane : W(f%}lsmg&eﬂﬁamﬁr@ﬁ 83&, %%i@g%)gﬁgg Hﬁp

CDC13 t 1.93 (d, 2 2.22
(oo 2#5 %%sﬁst(mq 16%(&32 %d{%lmﬂssﬁ‘;@ﬁ)@mﬁﬂﬂ) a0 (2H) ;l)34 %
1H), 8.29 (d, | Hr(-n-Buiyipiperidin-leyhbutyricagidmethylester &f)ﬂA 59uely laskyeasi di ne 1

yl) propyl)enlide @it 9 mitkitlAzd3§2.76215 hkd), Bbmo b d methyl ester (9.9
4-tert - But y(i %Z%giﬁam nobenzene%vvas uslgd asmgt g?nlcﬁcésrr?ae grﬁsaer(an% t he

(Z:]ener al) 15mpeb endipntessiimsoathonate (k612163 mmellincectprittie @S mild- Fie mBRUE Was H NVR
CDC13) & e e ke 2H)

.04 (t, 2%“55“3‘%&%8”?@““"2‘3&3&%&3%%?%9f°2n%)§’w%Y%V?ﬁ &&t@h%ms% gg &gg 1H),
7.45 (d15 1 Hyrodupt B3 subljectedHjo colmnmbramatosr i (Bpest: 30171(?@ 41)40 produce
but yl pi perl loho BT GRYIMR

4- Chl or o- 5- ‘?ﬁqld' oh dﬁgm no n%l ne 'm@ﬂgégi(gég%@%rtl ngﬁbg@ ZPr%tlé;rgl al and
t he general(qwﬁf)elj&%é, AHs2.86(H TBed43 ¢, Pho302 6, pH).8.67@s, f.ny, 3% . 1H NMR

(2C88C1?% 1 828'1§9 4 %%ral(i‘)ﬁoc]egﬁé) f?ﬂéﬂée}‘(r%%argt}ﬂ of Z%S%S—n(lgjtylggendée-glgylé ?i‘op 1 1)
7.32 (s, 1Heterdatiinatics (51657 B, 9 Eﬂaliplh 13). 4,6 D| f | uoro-2-(3-(4-n-b
g B e O OAARA i e 9,
gener al pr oasdl))ihe wgpsopriatd Immahhmmesp(hmﬂ.mﬂemcmcoidpo(nﬁi) (055 mRit¥and 1H NI\/R
polyphospheoric acid (2.1 g) was heated to 150°C for 2 hours. The reaction mixture was
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) & 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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(CDC13) 8 0.92 (t, 3H), 1.22-1.43 (m 7H), 1.56 (q, 2H), 28 ©@Ftope,2004), 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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propyl} | Hwoonsdzzo[ 4, 5-c] pyridine (12) (23JJ81). PyriziTmsoB)seidi am ne
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gH%é ?417 (t 2|'.BxamZ;Ie4ﬂ 4,ﬂDt)‘ltibb'i)—Z—(.S—(@E-lbgld@fi&&kne&aﬂﬁp;( 1)-13% x E)éf;l)ﬁpl e 9.
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progedurf V\ﬁ&flgﬂl(agﬁmgenﬁ§%e&éﬁ%“m° éﬁwgs ﬁisﬁ@ﬁl 9t(()
roduce pure m
b b g2 3@9@? 2}1)2 g@s @

By e LB Erada e O P AL b e SR 582 2y 1.9

3.21-3. 35 (m 38tla, 280, Sl @%,9597@5@& 7HkY21 @ $.(s, 111). Exanple
10. 7(3(4n- utyplpet| ne-- - (J,?r; 8-di i zydro

i nti dazo[ 4' . 51. Fxepplats ott-fluzrcufﬂmz—?-ﬁ -é%lp@eﬂ(fmjl J()az:wcébw

1H Benzot d%&%&z&b ?sr(w.usmslsmb%@@ rtf- H a1k dofiSoURRIRE i usem, %an -ral
procedure was fol |l owed.to produce pure 14 (24 ng, 13%. LSO 6

0. 83 (t 10 3Mpateriggnd the genena! povpdure was olowaip pr@umueqs(lzlwg, 6%:) S%IR ¥R 2H),
2.32 (t 2M ¢Exanpl e
11. (- gﬁ)&é @3@ 1%?532 4{5‘9’7%1-5')]?%(7 ?%g%@?? 72(‘17(@H)’ﬂa aro- T H
10 ben20| mHé)z@liié(t,21(1)15)24(L@;H;Béhédséﬂérﬂ342(ddﬂé)nﬁﬁ%(d¢vé§) used as darting

SR < G e s e e SO
2.57 (t, 2HP) (BJE8B).(4-ter2Bityl-B2Bianiupberzbiy washisdBay stpriiig thiteriabamktha perrabcedur e

for the %Dr elg)ar 8‘1'1 ewas(% 110we9§t;|)r% l%g%urel?{tqggl% %)Mﬁﬁﬂfﬁ?gﬁéﬁlg'%ﬁw évas 8,19, 20

and 21). onopropane *pl aced

ina 50 nL I Bmm (ﬁh@l—Bpth@ngfBl B96 {gu2i)e2.02 (tQZH)Eﬂrﬁi it, ZHXI3. B.'Hd, eEBG.07g, 5.0
Resul ting SOaontrbliRnD! s 16 4B T n; ac room terperature.
4- But yl pi peri di rexamipl) 6. (5 CBIoPE G-nieth)l-24(30L-h-butylBperidine-1Y-proppif-IHadded and
LR O L Ry AT M S P R
aqueous2phagete@end fre geﬁdrﬂ@edceaiuwmoﬂwed to PEBLeS Rird ﬁﬁ('?lﬂé 3%J.ht s ned
evapor at od (B BBor St ter et Bt blidkhe T 5B e 8 G n A8 S 11 el
by col um Cmm?wﬂﬁpbmwﬁﬁfﬁ 3.09%%1)0# 3 CIH)O7.90R] fXgne) to
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
(CDCls) 6 0.92 (t, 3H), 1.22-1.43 (m, 7H), 1.56 (g, 2H), 1.87 (d, 2H), 2.13 (qv, 2H), 2.38 (1,
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 (t, 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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roduce pure products. 25 Exanple 1Z 28 October 2004
(3-(4-a-Butyl pi peri We)-Il-yl-propyl)-IHindole (16) ( 35AKU-15).

H ludole was used as starting material and the general procedure was
Ilowed t ovpouglue pure 16 (69 ng, 23%. 1H NWVR (CDGGRuUsBvs@ (t, 3M
12 (1d3 (2 Ttgf»hﬂduce]p\ﬁeiﬂ 94 20, si%YSHNMR(MetJ)D 5D.92-( 380),(1m9- ﬂW(ngsﬁD(1t437-2g45
(d, 1H), 7 B %Q 3@020%%%;6@ 1§H) 300(t ZH),gml-335(m,4H),3%4(d 2115092
1-(3-(4-jt (Bqt}?lgogg)s—m}jl ne)--1-yt-propyl)-I1H benzoi m dazole (17)

(35AKU- 16) . H Benzoi m dazol e was used as starting material and the

general procedud@®mples O Gf3-Gogd m&éybamﬁﬁcwdﬁg 230/,). 'H NWR

CDC13) ' 1y 0 A Pmin
(PCT/ US01/ 1%5%{&5[4 1 A bé"zgﬂ 7 &QI’MJ i %%1%3 2 11)) 2%%%% 26 (t,

211), 3.1 (Wasuzadigs stanmglpqten@m egen@ratplycf(dme wazfql)owesl tproduge puce il (24 75

d I1 8. oyl t |
§/I pr opill ) Igig-{l%/ ﬂﬁ 2 %SF 592%&33@%?1@1@5@9?6’1&37% Fl:/\g/av;(li’lu ge;s
starting rral%ﬁqaﬁlﬁ)na%ﬁ&@eﬁé?a@ 2H).@8du 2H), T3 \MasIHol (et o pr oduce pure

18. 111 NWR By 1,3,
(t, 211), 2. o(( f)ﬁ 2(39'5"&’?3 3’%%3’{";’??3%{2 "@H@w é’?%“i”%’ﬂ "4, 1 (t
2 i é) L B61(135 Kemzoitibdpzole (L5 Cycldhbkﬂn?-m diaming Yot pised 2s Sortiggimatbil. anEﬂmg)nha‘( A1)
I OND- e
237 5 br JRciRe TR & B8 bk T AP LR CHER) B0 shh0s,
procedure (i 14} 1m+nm@xj1m) ﬁﬁﬁejﬁ,mﬂ) ms@,zﬂ),sﬁm(q,mxzu(ma) 8 0.9 (t,
311), 1.2-1.3 (m 911), 1.65 (d, 2H), 1-85 (t, 2H). 2.0 (t, 211), 2.2 (t.
211). 2.8 (d, 211), 4.15 (t, 21), 6.4 (d, 111), 7.1 (d, 1H, 7.25 (m
211), | )7 7?1( S, dl?eh)arazlgxmﬂﬁ& ﬁﬁtﬁ;fr&n’m%bn of SuBst(t&wd Ihdtblymrmﬂi‘md((j]rﬁel?,l yl
ro i ndol e o) ed, as
Carti W kel SmAaLL o> Dimeammogsie 05 i 20 msoRats mvSte bheeh Bauce
pure 20. |‘$0 DMVRasi( @@llp?ﬁro idle Mddib 52 @ﬂaﬁolg)]aﬂaKb}ﬁ&Z@ﬂmE9§h Entniol);vz\lr-l a.rtgvlé %92

(t, 211), 2, %v 1@& %a (d 21
(m 311), gligo 2% YPME @gn d@§d M)s “@%FHSPWWSPH‘E - (4-n-
but yl pi per i glieRght &t HbmRéYdrire! 13-%11%}‘?}519&&1(&%@ (17@15@"1[-5 1%@01) in 5 oL, DMF was

7-Brono-111-indol e was used as starting material and general procedure

20 was fol |@d@hmddh§>mmwawr@dmmgh¢ at KpeRe mpRTRiyye. @ﬂ@vlgce@fe (29 )ansl 2-1.3

911y, ere 2.9 (d,
(2r1n1 2 551?'%( ‘?]z%%%agd&d%h%%hﬁ% ! %?atéfl%ﬁl% i s‘(':;1%]“("1111) 35 (d(
111) 7. 55 gxiractgdwith ethyl acetate (20 mL

The combined organic phases were washed with bnne
dried over magnesium sulphate and evaporated to dryness to produce crude product. Crude

pr
1-
| H
f
1.

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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Exanpl e 18 1-(3 Brotno propyl)-1Hindazole (22). 1, 3-D brisf@gebeafed (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 suspenswoniss@a® stirred overnight at room tenperat urecT/iEirydseacet at e

(50 nt) a”d’fﬂ*ﬁ&.@r(q,(z'iﬁ,ﬂ#&(g}ﬂmﬁzﬁﬁﬁﬁ%}ph%l@@m)fgﬂ&(%pﬁ fﬁﬂ.rﬂﬁﬁ-i@ﬁ.

aqueous phase was re-extracted wt ace he conbi ned
organi ¢ pha@i®s 74 fd LRHEILNDN8.B(% Hd)- dri ed over magnesi um sul phate and

evaporated to dry eV 87l L oduct wa
Further puri {1 edo a1 SMARMARS (o Wflher il Bl b 1 HERUGIE () OCLCt 1S
met hanol : di GAUELe22pt Braiedhyl-l H-ipddelwesuspdizsstingm@eiaignd the géderal Piveedyie 19.
1-(3-(4- ' | di - ' . T
2 50 vt 31 oS0 LRV bl mle 8. B AP Aepon B A R0 p ARl SRS SR T
4- Butlyi)pi pem)dmdt,@ﬂ),mn%}mﬁliglﬂﬂblegﬁ (S\GH), ﬂ-wdﬁﬂtl )E’4Id_1/(ﬂ,J$ﬂ}| ,6:335611[?\;'1:4(25
, 1.0 mmol) .a mo wer e par i ssolved in

ﬁ) and ajégjgdm)rﬁg_(‘ts’géézngsgﬂodh as stirred ovePni gh%/ at room tenperature.
Et hyl acgt at e ( Zxawmiple 15. amioth(MMmmipermeﬁ-Igﬂﬂ@yD-THﬁianiasyf \t/ver (620

r at a ous se.was re. extracted.w th. et acetate
] e coab gy e SRE Re b S R b o et B
rr_alg nes iCrmmOI swbsofbﬂwetd&a Proue f@tggdmm«gmesj;s 09 (iR, 11923 (@,0 axf), .68, brown
oil. ude_pr urifie co, chr r -10%
met hanol : di ’gggﬁegﬁgﬁgﬁt’ 2%’3'%@%@&3% Eﬂ?@’ g;ggﬁéﬁ?ﬁp@%@%n{ﬁ?@@,
Oxal at e- sal y.25va8, gmi),efpagggm)[om oxalic acid (1.1 eq.) in
oS 1Y g 13t b e g el 68 42
211), 7.1 (Bsakh24).73Fermhii-1FlkNele fradused s &thttingl thddorial and tHeGenetdtiproc8dfle (S, M
Exanpl e 20. 1-'(8121@?4 droxy ~ plienyl)-ethanon e (2

oxl ne 4).

Hy dr oxy lanmBas P ipEpdace red- o W(ﬁmayﬁgr%aéﬁaﬁ%ﬁ#-%@eﬁ@r L7400 (13.6
g, 100 mo A 1594l \ B o @t h: 217, 375 &h, ANds gadded to a
sol ution ofM?—’W%Sg%ggﬁzge(%ﬁgg}hnéggn%éq(ﬂg%gl@fﬁ%ghg\%ﬁ 7i3$1F755 n%{)e% hgﬁ’ol : wat er
(7:3). The Hll),\h&é(%d}listed 15 to 4-5 with 4N HC1(10 nlL) and the reaction

m xture was the C 17U _qg,@l- . ho - Ol h was
renoved and therhm X uér)jejz\tzgggﬁréflt%—o(‘?/%’r ni g%’%&vfﬁlﬁ%ﬂs}??foﬁ%—gﬁ%%!g?g? was
partly renmdBtKBySieaBrometifbindaleavas heed a8 slading meterslandshe gsnaralpsecedurgi t h

mmgnes tn orrpBed o RTocife ££ 78 1065, CRRIYE 6 S RH P TREF ST E ¢ 24
20 Exanpl e ZH), 19 (VEHNA0SHen 28], 83 (6 6XR2H @, 2126155 Ao BH), 6.446 iy iD; 6.8 (¢ THL ni,
75 mol) 74 (4, 15), 7.35 (4, 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



was added to 24 (7.55 g, 50 mmol) in a 100 nL flask. The 28 Qttober 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. Theoni/ssatzre was stirred at roomterrper ature overgwugniszzaed finally

Bﬁ:ts:g \t/vce)rtla@sep%r até%:l n%ﬁtlﬁﬁ{ggue us E‘ﬁ%@%‘%&‘gg%ﬁkg‘féﬁﬁémﬁe@ﬁpﬁq The

acet at e anchdded HThgsuspendieoiess stitved avsrright etdoan ganperiysh 2Byl aetate (21 mbilash er
[
mones! um SULRIGhS,) SOR SHRP RIS AR AR BRIR R fatfhsR VO
(;I ghl( oro n%dxaa@%d{)wiﬂl erﬂ]gcamtg; p:wgnLR Sl‘héledorﬁh?d Cégdﬂlml es (WERCLBhedBwith Brifes, 3H),
: . 7. . . appl.e . .
22 3bit 5. (Hpf oRdmRpa s gt Pomplled Sy S D6 poo eotiighitor o
oven-dri edI Cradérprofidctslis putified b beldmb Ohrﬂix%gﬂph}e(f{)diol% mﬁbduohdlphﬂojmdiané)at h
Di am nmo ol lo
D6 M 6D loiee tarePpet 23 10 oo TS hR areRae AR ek i (o
t enper at ur eeq, )G‘@m&ﬂﬂﬁtﬁi/dﬁa&ly(l&l%. HONMR @DU1)6)0.86, 328, L2isker; 9704558 204 83472

Cvonar i ed ba ey P18 e Ay 8 4 G 2 s Ay s 2B e S0 Bt 35, The

freshl yuprqaang@l;l@j\ﬁglmo(son{yvas slowy added at 78C and the m xture was
| eft at roomteg‘grature for 30 mn. Ethyl acetate and water were added.

The phases were ﬁﬂfeazl”eﬁ(zaﬁéid'f’ﬁép’ﬁ!fﬂ@ nopefeimeLd)-ext ract ed with et hyl

acetate. 5 HjifoSHBheREnMERRBI( 6396)%31@6&11!{&}&&36&1% aéé(zﬁﬁ e3igpsul phate
and evaporated to dryness. to produce 893 ng of alig rown oil. Crude

product wasmah weredissplyed By 13wl edvnekuetey 8 h@ﬂﬁdﬁ@p@&ﬁ@m@w 2- acetate;

9:1; isocr I
Cenzon oo ERABRERRHE A4, S0 fch 1850 1, ebddwan (T e fR s st

mol ), Swatted-Y it HU (4l0¢hb)ead ghe(restion Jnixdurd wes trenheatedite mélﬂ@[l% ﬁ@g o 06
10 mml ) ‘Qﬁfgﬁou?t ‘I[g.er &Pbafﬂ%%sgre%‘o&e% b %@5\1&' Wast ééf?@%m%?%tﬂmgaﬁﬁm%ﬂdat €

(1.56 g over spensi on~was
sti rred f orwds ﬁarﬂyrrem&tddyalymmt@bnmmeammphmmsaﬁmmd“ﬂiheﬂthm wer e

separated and .t he ueo hase. was extr et hyl cetate and

ai oht or omet AR GO AL Rl Vb A0S By b8 S e um

sul phat e arniba@rﬂe@roairﬁﬁssmpdfdymesﬁgafm@ﬁuce 784 ng of crude 27, which was
used di ectlyl f JfICt .th nd 28.
Beanpl 4. 5. ( Lol oot fablieside 3 Afupomy i SR <

(28)  (35AKkhs aaaled t@QmDsmgl 5@&&0159& 109 ml?ﬂa%k”'mﬂéhxmrw&s KEbad @ 5 fon3 5 y

met hanol . 4- Butyl piperidine, HOl 3 (260 ng, 1.5 mml_ ) was dissolved in 10
nL net hanol b ogfﬁfoéqyﬁ@d)y evaporation to dryness. Potassiim 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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Sodi um cyanobor ohydride (188 ng, 3.0 nmmol ) in 10 nlL neih@aobenddd4added,
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 extractwaowxfe et hyl acetate and dichl oronet hane . FrUssvmdséned

organi ¢ phaggsswered B ioaf, Ay THIREMERH WianvbRiRies AR flagvBRRARd 1o
dryness. The crude product was further purified by preparative HPLC (nobile

phase O- 80%@8@@%@(4%& ;é, 5 ﬁrrmt)e The¢ Geshiy prepayed L A-solptiqavasslowivgdded 201 |

HCl - sal t e ar n. di ethyl et C aI vvere
T tercy aamGanRBERRLESR LM Sibdompains S Rf iy L8, S 94 §
1.2-1.3 (i ngdded) TherhG&s e Saﬂ!&‘ate&arﬁ tiie aquétidy phade Gras extiavte@jth erllylékiiet@te 211)

(d, |
25030 & e ik reabl pheses i ied flstmainasial Meftb ind aypodk it pikmeR 2L o
hydri de (4. ﬁ&r@ucmmahgmbmommwdws»a@ giifind iddmimnas stirred

heavi | 3-1.ndol e ropi o aci d oIved in 460 nL
anhydr gus o‘fbé?lﬂ‘iﬁ?%ﬂﬁ’é(r(‘g%%)mte ﬁ%‘*’@fer %&1 W%htf’@ﬁﬁli“?@‘g‘ﬁ S Bi%*aded at
such a rate t hatEﬂﬂiHé . B-Qﬁkr&&[dﬁ‘?@mfﬂﬁ%ﬁrﬂﬁﬂmﬁé@dé @35 tapouhd 26 (549 Was

left with stirring at reflux tenperature for . then at roomterrperature

over ni ght . MEch? PEPDy YaiRES el feisgng (& 13.) ﬁﬂ%@ﬂ%%t%ﬂdp Ay 1% %®om

t enper ajir emm@h wike sthred ForSrhiRDRra séfafl a0 Qdindhifich eﬁ%&@@dglﬁ%mz
slowy added followed by 70 mL H20/ H2SO4 (1:3 H20/ H2S The result| ng

clear i xtasded oies 3@ i ad b sypenFioprs then qliwed o1 bhovsr Etbb’h‘”ﬁcé@tetai“ﬂﬂ@tefThe
conbi ned Orage l,8aRNFRE Bhasi e YPERARA 2 thb a ebﬁsepha&rwa@@xem&éavhlﬁ:%agi !
thout” fin-the r

filtrated and concentrated to bright oil, was used w ]
purificati oetats and Bichleporectizge. Tha dombinsd resnic phasegwere dried over magnesium

3- (I H-i ndol ;ﬁla%laﬁl 9\&1&9{?&&(1 16 diyfidss éo%);ﬁcgg%ﬁg ﬁfjcruc?egﬂ( %h%hgvas sef dir fiveCE{BJi Z] vas

transferre to a I ed argon and di sso
anhydr olfs ‘Wﬁhmlnﬁmﬁboﬂmmﬁpmmmﬂﬁsyntﬂ'asJSGOMW@dﬂ&e (0.72 g, 7.07 mmol) was

added by syrin I | tenperature
of the reacti onq’grﬁ X 6%%@&@?" F@gﬁvé% rfaﬁlpe? '713'1'9'?59 11) gg?ﬁo@}rgrjf)’)é?gf Ejr% é (10-15
m nut es) befSGAEUR). Wampquidcddl (yST0ithg, 28 mohob mals msoi\@ddmﬁnﬁanahbnoll‘h% crude oil
was di ssol v. 0. .. Ihe s dried
g sos it fhetiag 1 3 160NRE 13 mhbl Vol B Ea S TP Hchian BT diB?, O T
crude pr od u@ddlmsyansbcﬁ‘ohyﬂﬁﬁd(las elgy3.0 mmdi)anrlem:tL mbth@ml Exsaz‘dﬂleag giving a dark
27. 3- (35 4 n- But er. d| ne I y | H- | u 39ME34) . Na2C03
(1.28 11bf§‘7’Il F&Hﬁ?}f o iﬁ ek '%“@‘%";B
hydroc h | or | @oded Hyﬁavé&ﬁihdﬁg The aq%ommbs)e wad eﬁrda;ed hﬁﬂ%ﬂ@U&:etaleﬁdr esu I t i ng
suspensi on s stirred for 3 ound 3 di ssol.ved .in an%ydrous
DM E and adtiedoreBetes sthese g e PIRRRI i over Tagnesivs ulphirs o
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) § 0.9 (t, 3H), 1.2-1.3 (m, 9H), 1.65 (d, 2H), 1.9 (t, 2H), 2.05
(mn, 2H), 2.45 (t, 2H), 2.9 (d, 2H), 3.0 (t, 2D, 7.3 (m, 1H), 7.55 (m, 2H), 7.7 (d, 1H).
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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m xture was stirred under argon at 82'C over night. The rM&®ctobendd4cool 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
wi th brinewdpi/gsd72nvi th Na2S04, 20 filtrated and concentr@iessi/iisévacuo.

The crude ojjo %ﬁ@sl&hl%%@héﬁ%ﬂdﬁbd@%%ﬂﬁ)/ﬂ%@ Sﬂ% B0, mr&h@aﬁg%u (4M

2 m.) was added. The product ;QI was i sol ated as Wmte crystals

recryst al | | BEtrgFas ¢mﬁﬁewah it digfindether three timesn e rgaeﬂlfnf’l?ws( t,

3H), 1.32- NaZdD), on - 2. 42
%3 S Bt B B e GRS )

7.34 (d, 11% fitwg%quﬂﬁarthsmunﬂ%mxanpl e 28.
4-Nitro-g2-(3- (4 E}a%?é’éd%@%{dn d)?ﬁi)zw acM'sf@ X&t}-a-yyﬁﬁé]f?%:%wl £on oudd32)

(29MF03)". A 25 'ni ask frtte enser Irrer was
charged wi3%(18 RSddamnelpwas mfeubtwm dn(e@ flagfiligd With@lgormm Jissoined

4-(4-n-butyl i dins=1s o cid .neth 0.3 1.64
oty o5 RS ool Wo-6 6L MRneYe 728 73 shildn b iRy,

addi tion Ofsy?.n@a Nﬂbﬂa&i—tgtMeS@chl(@ngg,ei 3asiol). c’ﬂ[uibmjmaitm;e gfﬁe&éa@ﬂﬂrﬁﬁnﬁﬁmr oom
tenperature fo and extracted wt

CO%I nedu zfﬁl]f’ e‘%??déssé"m G’RB&YW(\E\? ﬁ]m@tegf;b% ﬁgjasfl éﬁy&ﬁ%‘?ﬁlﬁger
Ngsc?fl artfl ecsbamal teedTh@cmaHmmmﬁslelvm mmrﬁelzan?&agle@ﬁnmmm The e@uﬂb o ;hﬁxe o
crude material was, s co chro ogr a ;
(20: 1)) tPH %‘@aﬁqﬁ’égaﬁﬁ“%ﬁd%gl ?P&G?‘@?@ 06'!{13 yd&@‘vg@ F 2004
WO 01/ 8347 21l rblﬁ@lwééa.%é@ﬁnm&%telyﬂﬂlén&i&/ﬁeﬁ CDC13) 0 92 (t, 3H) 1.25-1.42
(m 9H), 1. 55- (m 211; 1.75-1 10-2. 23 %9#2@35 _
2.24-2.31 (in, 2’#)“" %ﬂ(ﬁﬂw@ﬂﬁm"@)iw’lﬂf‘m’)ﬂﬂ-md‘i’i{311 £ (in,

111), 7 97- ﬁaz@é)g(mg éH)hW%n:Q&? Fadlatidbdio akblutioy@ORILA é&idlﬁd\ﬂyhf&m%n&é’vs (4-n
but yl pi 1L()erl di ne) propyl)-1H benzoi mi dazol e 5 (33) (29MF04). A 25

L 1 aslé f | @fLmen %W‘tlbﬁ@@ﬁ@é?“ EME- aTheggrvliivg suspepsiqnayas gigedion?Qedn- wit h

1, 2- di amui N@sflsdinll '39%5'3@%1\(6@11? g&’ouslf)ﬁl% a‘iﬁﬁﬁﬁaed@@fﬂeﬂmsﬁénsfbn The resulting _
but yl pi perldln 1-yl)-butyric acid nethyl ester (4) (0.408 g, 1.69 nmhol) in
5 nL

2

4 M HGhixtiFhwas mluuﬁﬂrmn re32°(hower right. Tlmnhtm)wmbd,kﬂtoéd@nd i on of
2,0 M NRCH A RASGE S b oot Fuold 68 Lo hogie oL U €
10 phases vibree umsh’éhb mﬁ:ﬂHmeﬂ&rgahmtphamwbﬂ&mshhdmﬂn boiue, rdrikd) SEH NasDevapor at ed
R Yo e A
t he final pHcrplatﬂitd:aﬁel@M I209L) wéEhd&edrrHﬂze proahct‘(ms wia$ 3blated ds ahith @ysaobyed in a
20 M L SR A Schh Ryeg DY RYRRAECL B0k B, S TS5 sk v© 11
7TH), 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 (d,
2H), 6.91-7.10 (m, 2H), 7.34 (d, 1H), 7.53 (d, 1H).
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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15 (CD3CD) 0.92(t, 3H), 1.34 (m 6H), 1.55 (m 3H), 2.00 Z&Qct@bfr,200445 (m
2H), 3.01 (t, 2H), 3.29-3.37 (dt, 4H), 3.64 (d, 2H), 7.94 (d, 1H), 8.43

(dd, 1H), 8.65 (d, 1H). Exanple 30.4-Hydroxy-2-(3-(4-n-butyl piperidine)-.|I
yl propyl) We412z0i m dazole (34) (29MF07). A 25 nL fleskusoinised with a

condenser . TROMERI (CDEL) 001, BES IQBEIFQE{& 943, .55-1. 64(}111 , 2H), 1.75-1.82 (i,
1, 2-di am no-4- édroxybenze 43" mmo

177
21 (a5 ne but viED: D02 ko A0 PR B b (e P12 e D, 185945 g,

1.43 mml) @1 PpL9748M Ilﬁ)T@@g@&ﬁq@g was refluxed for. 20 h followed
by addltlon of td to produce basic conditions. The m xture was

evaporated to d@‘ﬁ@s@ Q?n5{@fw@-(§1(4'ﬂé&0mmﬂ'é‘d’f Bigpxly LHenrainidazole
chr omat ogr t
%9 %%(zgzgfggﬁ A25 Qﬂ%ﬁézﬁw&mtﬁ £@nddnserl2Bd BLAGHAS fgﬁéffuem géac et A

(0. 145 was subjected reparative

0.1 % TFA Wit 1.&diggin@ g tobgern (. wﬂg, @/&gm)ol)amé 4—15-nphu@dmmndus~b1y8t@amms

o, 1609 adt i toAy St CAOAR £LET 54 (P By T ot L7

1 32 1. 45 (3hhfoHpwed Uy @@thpnw2 O NaBH, to prodicebagig cqrditionssfhen2iigad ia rddi ( m

6 b1 6 o7 Cambepyle B pa Gl ?ﬁéﬁtﬁ%ﬂ Sl (2 3t %ﬁeﬁﬁ"‘db@d%% 31,

2- ( 3- (410 Buthyses wper wakhebyithl 1yl griop fHeh dddd dyven¥igBOM axthevep@ate®®)dr@dst 21 MF25) .

wiin 15 ek BT ol bR nRRaE S in A0 B A Sl b biha RS ST OCC

ik E“EET“&%’&?{{&‘%E)CW%B;‘%?%%”? Tl dhmminat
BT Pl d 20 M ESH T oheg eltonfohiosyed

T s a3 o o (1

or oducel hﬁaa%%ﬁ%@éqﬁ hﬁfmoéfﬁ {%(nagfré%%ééﬁgn%‘%m%é&i@ R( CDCL3

gH)92 (2t ] 63?%94333@&(411) ﬁﬁa(d,iﬂms@r(ﬁ 13@19431(682% £65 (QHR1l), 2. 002 1f233(En

o) 2 7 55, 7 s Paple Y D e R S ey bensaiimidizate >

but yl pi peri (gm@)MFom | A DS SDYakk fiddd WRHZ nbtrdazal ﬁlagﬁe%@)su&&%%ged&naﬁ L

flask fitted with a condenser and a ma netic stirrer was charged. with
1, 2- di ani nob-Bdisming4-Brdroehengege (097, 143 mmobpd #- ﬁ'ﬁd’utylplpeﬂdlﬂ- -yl)-butyric
4-(4-n- i?JJt Ydofd ﬁ&ﬁl\j’ﬂbt@r (r[]lw 945 04y %ﬁolﬁﬁ's%mwﬁbl efleGbaction wéﬁeﬁv%éed%r 1.37

nol ) in e reactlon was | uxed for 48 h followed by

addi ti on of2041 Plimvedioradditien of 24 Mﬂwmmp@cm@lces@me%mmmhm
di chl or onet até&taaé%sm 10 ﬂiﬂ%m@@&ﬁeﬂs ﬁ%t&fﬂ%ﬁiu&:g%ﬂﬁaﬁﬁ?og\%ﬁ? (lfenfd oOver

MSO4 and e or at to give O. crud uct. The crude materi al
was subj ect(éI(l}z loMeOHBH: 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, 25D, 2.95-3.12 (1, 2H), 3.26-3.41 (m,
4HD), 3.58-3.3.72 (m, 2H), 6.91-6.97 (d, 1H), 7.19-7.25 (d, 1H), 7.35-7.43 (t, 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,
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chr omat ogr aphy (el uent: CH2C12: MeOH (20: 1)) and the i sol at&dctpbad®d 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 3|\y()01183@12 (d 2H), 2.43 (m 2H), 2.65 (m 15 2HCT/@Godissem 2H),
3.28 (m ZHMeO'i-I b P%d)me eﬁﬂecdn%‘)oumﬁ 1)4@ 74%). . m 72599((9_}1H| H) .

n u

Exanpl e 33. eri1 di ne 1H=1I n oIe& ). A 25 nL
(1 aok <t b MDA e ik 638 (e 701 1.5 0.0 o1 35 Dy oS e

hydr ochl ori g 2 | t 631ho 3.6
rr¥m|) I n di%%a%gi% ﬁﬁ 26% %gér%m%rﬁel%gglm ﬁ?fzgﬁgtzgr(%o%q g?r%grsgt%re for 2

h fol | owed %Y. addltlon of 3-(2- brom)ethyl)lndole (0.30 g, 20 1.3 nmol)
di I di t 24 h.
Addi 11 on of wat SRl Ften ST b S phart b S Rpallidechif’ 24 3
x 50 nL). TR (2wﬁ08heﬁ2@ngm3cﬁﬁ¢m&amﬂwsmanédnmhcwgﬁ@waanthMporat ed
t 1. P t I
chr oat ogr ARy LTS B By (IR £ 87 Ry P B PRI O3
EO 0523 H)g gll;@yncéldeidmﬂlb@moﬁl) ®53®g9I1167 mﬂibﬂ)mS?IZﬁNﬂHQEY’J(hﬂre?u{)qwzﬁ 7271119
(0 111, 7u'epyor il orneh b aqaith ot 4 Vel e orion Bt s efrey,
Exanpl el(B4. w(tl?éx(;hlleﬁkﬂeﬂmoe ot ZﬁrmL} dﬁe)coqnhma;/d)rgamapltammradnad overNMghod vy
ter (38). d 100 Kk k fitted.
mmgnet | o s PR FEbo Qs A SR St 3 solt Bt R bl (524
(rjvg, :14| mol d:rﬁiw?@@hb!(aﬁmmﬂgm{ggﬁ)(m t};h?dmp&:)ﬁmdlpwma(v&ﬂ evapprated td 0 gL
r ol uene, To s .adde i e -carbam c
actd tert. B Qﬂﬁ&w@@ ether 30 gy e P %é&ig?@ﬁrﬁaw’%?s (1998))
fllh ssol ;/ed 'NMR@CDiOd 19)"?'92 @l 319{11333 (5?,66}1)1 uscu@g 3!19,51 stgl*(e,tnzm@i H3pedH) 0z, Gﬂ(tnh]d ?nd
enS|rre in roomtenperature fo e ion. was rated to
dryness 13nhi 2R3 B?g‘ﬂﬂ‘%@ ”28 LA %?-’bé'b ’(7135%&‘93ﬁ)aﬂg7£thﬂ? vvég?%iﬁﬁ)ect ed to
col h t - piseridinePDSL- 2 VAT I8 K 4 O1/ 1356
hep?gEeCE{%rArxg (igh??ﬁ?ojﬁm\fﬁﬁéﬁ%ﬂre tltlg@égﬁw 3{31 (flﬁ ZQSBES%M% 1H

NVR( CDC13) fitted with 4 magngiig stirger was ¢hgiged diys-busyl 21261(4"16 1971500111311%3 ©O25624-4 7. 03
(t, 1H, 7. 5hof tandb&t%m&&ibo@ﬂte(dk% 35§mﬂ>§51ﬁdmxéié)(5mt P himurd s  Exanpl e

35. (2-(3-(4-n- buty pi peridine) -1yl ~carbaini acid tert

5 butyl estsélrre(lagpom’r@nn?rm for ?rh_fomggd(’b}fqdﬁ{b@aogﬂ meghnipdale 30 ger and

argon iy -7 P, ne3(15
g, 10.6 mm ; anﬁgﬂggg !tve%tﬁﬁl é%ﬁé(%?L%O%efor e@ﬁ%&ﬁg&%:‘%tgbebggggﬁ on

m xt ur e wasAdditigreefiveatert(ts wb) WMOBWW spction yithefhybaretatedBix SO mINe Bhe 20: 1)
to produce éo%nﬂe‘d ?gaﬁﬁ%?éé@ %?e%n{eQ ofet %S&%%Vap%&é&%@?%gé of crude

product. The crude product was subjected to column 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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0.87 (t, 3H), 1.18-1.27 (m 9H), 1.52 (s, 9H), 1.64 (m 2 Octhhb&@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

But yl pi periwongg34® yl propyl)-IHindazole (40) (39MF34). PCTmBU]MmSﬁﬂ 39 (0 06
g, 0.15 0 afdaghivir@pe

fl ask angn?%%tragggﬁ%twgg?%ogv ﬁm&g%éut?gc inp I%Hd mﬁg%%t grgﬂwas (evalgr at ed
to dryness b, Qfﬁel‘ﬂfi édl%@{ﬁ ¥, 21D, 3.650(t, Fbn¢hity HDedSH 11@51@91@31}1),

t enper at ur eg @, ?qjg g‘%gﬁ OCwith an 15 ice/water bath. To the cool ed

m xture was ad rlte(O 010 g, 0.15 nmmol) dissolved in 2 nilL
wat er, and the rﬁ@u@iaﬁf (%3t (drebukplpipemding) el-vigdoral)-10@nylbrarbaiclmciditeitd owed

ook e ) SRSl oot s B i el

were filterds(0dng lxﬂanrheldaud4-h-bmml;epenﬂme 311 6, b6 trhelend dft gtirrig it 607007 Q) .

The crude was su t dta o] 20.chr Y, eI uent:
CH2C12: Neqj(g‘bu% d%rea"gé’ ar pﬁ?"’é‘ssc“o t°dc°‘ﬁmt§“n%”?%g§%(}§‘ 1H NVR

(CDC13) 0. 88H{ClL: an 2011)1¢9pﬂ3d&€é ﬂ@mur@b@mpomssp (1o 279 %)1 ' WEMR(CDEH), 2. 08

Pk (a0 1570 1§ e, %%?53?%5%%6?%5%53%,‘5@&?%4?(3’%(5911“)

3- (2- Chimr oqdgeHy, ex)y)(t, 21), mt)l@/ttheanf, i), o aa o, §.44.4d, 15D, Bo.onG; 2H)

Rt ol - bens o e bty ST B uleiao e 2 oFap o Me%@?w@&f%sﬁat .

(276 g, 2. QoipeHnd 39:(0106 %dﬂﬁ%ﬁﬂ@ﬁls%d@%ﬂhb MEICE irndidaae dasladdee o Xt ur e

was sti rred for 12 h. | acetate (5 and H20 (50 m Were adde The
two phases rﬂ@sls@ﬂasﬁgﬁ% ToRTR tepipEraye, aﬁag%xwévase‘fapp deidiypesg and
et hyl acet atﬁenéhﬁs&%%m%i&heﬁwaﬁdm e%ﬁ@%%él&ﬁs&d%b@mtﬂﬁﬁed 30

over MgSO4 and evaporated to dryness to give_ 420 ng of he crude product.
The crule ise/Haigebathato hespded mixture wanpdsfd sadis pikts -840 016 m3uglhet hanol in

di chl or Omtél%ﬁﬁ:)e mﬂ,'WaQat&%ﬂMeEcuBthﬁu&%%éﬂﬁmﬁé’da%Q@foW6 h79:&ﬁ)weéH NVR
(CDC13) 2.5 7.

11-1), 7.5 lqsdadqu)l of tin d@mo@q @k%rg, Q@@ @aspiysdtm mbvpmaiqisl@@ JAﬁer
Exanpl e 38. |
P S ot 4? ?og%‘ %éfghf(?%& %ﬁﬁﬁéﬁ%?ﬁ%m&a%‘é@é@h Qhd} jsoxazol e

(42) (35AK ound was di ssolved in DW (5 nil)
ina50mn prbtﬂlwskhefmdeqnmcﬂ@ Oatghh'fheomudvfpnaiumwwnbe@ﬁdmsnh@utyI pi peri di ne

(204 30 1.y Rl RS MIOFEIPREL e 4 Wi AT 98] 1
(50 m) andHNVEXEU:)H.88 (SR, latkbas (m,fﬁi)ph@%@sZHkﬂQS (2R &8¢, 2Bhd t he
aqueous  phasg, yas:ex b 3698, Mirf 515 kPGS % uf, 3.8 GUe! 271 Enfap eyl ned
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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organi ¢ phases were washed with brine, dried over MyS04 &80evbhgdOaded to
dryness to produce the crude product (454 ng). The crude product was

subj ected to colum chronmat ography (0-5% nmethanol in dichloromethane) to
produce thewpurg4r2itl e conpound 42 10 (131 ng, 30% . Theromesoatmésal t was
prepared from oxal, | 6lr4 da indrfi Ant-ToYe, IN7aV/X ik 1 MR
(CDC13) 0.9 (t )%Jla?)}'ﬁ’lé‘iﬁzg (s '%"r{]? ,g'l‘)g”ﬁ)'?k"f?t?;’ ? %9 1) %‘%kﬂm kﬁzﬁoewg 5 (s,
3H), 2.9 (t(354K§-413 Qomppoung i (294 negg, { 4 mipel) wagdissslved m BYEF)(G migned0mdp, 7. 45

d, I11). 3= L.periadinels j = i nd I
(43 (abroryeRly Pwedby dasis gl Mol Sl pRl s b M e of
7- br ono- 1- (Btqssiun cifhopaie (A4 e B 2dimel) dissblvel ipPME (1§ ml). Fhendotie wasstimegd 0. 4

I 4: net.hyl pj ichi ' Th
e i S N R L R R R,
t enper at ur eseparhied, shd feyaquenas pliwesrwpnaxtrecled witlpetpinestaid (B0 50 ul).aihe comtbied up as
col | ect ed orrEa Pt eee RBRE riedavermatol it S RORD Fnes B i ne
fol | owed byprddnr?blﬂ@ mrprddyaq454amg)f. rehgosde pRducifwas bibjetddie odhwy r ot ar yd
evaporation., T resi | f]. n | SQLUTE SCX,t I,) 43
(25 g, 2acisomsegeaby i SLen gl indiHiorBebiiebih roxier e uiiiie oSPaRapd; ¢
e W I R W TR T B N T
o)) 4 as (wempnienyeter HAMECPGS €0 6 90 1 i om Py agmald o N
8.0 (s, Il _ _ ] _
V(3 (- Perta 5 SERETE SAD 30 (G A 46 (2D 115 (0 1), 13 (G AT GUD. o
7O (351 0 Bgmhors, 1Mol itesitiet xbonoebt HenpzeleetD (1R QLEAD:
but yl pi i gli - ' BiiBre 0P 74 -
49pgnlt0|ylogir ngdr]{ag‘lizne %gz%ﬁ%b@y%o??wg?ﬁ CI—BC&QZAZI)I%.H&FE%;Q{ esul ting
slurry ¥as witylpipeddiog)- 150 pomydr | g dple 4P ftme {hmmobng ¢-npeshydpiperisine (30 me,
t enper at ur ey 3 THg s WHL @ %m%.hﬁﬁgmﬁg;pﬁggiuﬁynws Yel8at dhe f§}-4k>h A thetibdied! up

30 as follows: extraction w t cetate (3 x 10 , washi ng of the

col | ect ed ologebicnt ishipsaire. Thejslomy was thyn puvrdd instveater (B mbandrivprkadiup by i ne,
foll db ' .er . ‘ .
o1 e, Y B AR RO SN Y BB kbR

evapor at i on. e residue was- puri npound 44
(25 ng, 40%equédkiallyawih walet (3waSmp) epkhriad, Hiaveddhyalryiog acir MigS04anden)oveh 41 28

g 2020 LA e, 1R A g 0
(m 211), Z2cdapommd 23 mg3 284} OxalRis)salt Sadprepare®@frd oxdicksid((d.1 egd )iy, 7.1 (t,
L30) 1235 Gl bt ot 651, i) Bt i, i
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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5 (46R013.55L1Q Solid K2CO 3 (35 ng, 0.25 nmol) was addeif ©OctobenBO®tur e of
7-bronmo-1-(3- (4 n-butyl pi peridine)-1-yl propyl)-IHindole (48 ng, 0.2
nmol ) and 4-propyl piperidine (19 ng, 0.15 muol) in CH3CN (2 m). The
resul ting swownrgs4mas stirred at 50C for 48 h and then ceoleshinmsanbi ent

t enper at ur mliiﬁ t rked

asnFoI I omseme%%}%act{lﬁgfe{ﬁey\m% et S(FIB 'E%?t%& \Q@%%ﬁ’r}%ﬂ’ ﬁwggﬂlaﬁg %\?(‘%(’h P

col | ect ed oHaRils (p/PABHeds (0, ﬁ'Bq%t@ﬁtl;%H)l %LMWIME‘@& 3, %1%, hil), 73adt.br i ne,

foll db | of th I t b t

evapor at | oniirh @B HE sHEABTE | S0 e SO 1o give tithe

corrpound 45 (16 EwymphB#h) I-(%Papﬂpgatxquj/abylﬂvmrﬁﬂmdam @fhlic acid (1.1
in 11 611),;

T (m 87 100aR0TS B SRS STl a0 g Baddato A i pebuest 3. ©5T)

(m 211), A@4bbiftylpipaddipe)-14yldprétyD)-1EEibjole 1483hg,(7 mﬁﬂbm)ﬂﬂd F-phopylpipefidine (1) , 7.7

e T

added to a qfﬂol@iil!ds m"ﬁifentielzhﬁmclTk(eSthaﬂ thett poluped et iv&di:eﬂﬁ))—rﬂl)yddworked up

e

20 48 h 1@ndset11mﬁan30mﬂedafep(3ammg Rhd briEpRIIaied By dﬂﬁiﬁ@ osénmgsom rexham ppur ed

i nto water and wor ked as, foll ovvs %@% et hyl. acetate

(3 x 10 ni)t ea%lgwth)gr%aryPWO@a?l} 4B gidug gt @iﬁ& t v i 0

water (3 X gmifolndusl18mg) 8%, Qﬂxhl@ee%dit%sﬁeydxém&&ﬂemmaﬁfél1adpjimrermval of

e sol ven ro ary evapor ation. e residue 5 |e on
th | tlﬂé%l t BQ t Th d é d ISC]_UTE SCX

to give tit HNMRACD#H2) 0.fta 1) é2§5‘b 45 3m
oxal i c acidyzh 11 (1)], z}g ﬁ@tlﬂfm?l é@ltlﬁtd}gl fxﬁwe,rzz}?w NgRéﬂf(:?]%@gv)i 1ﬁ) @ 59 (t,

611), 1.2-1.5 2
(zn, 2115, @, r’ah'l(Q,l , 8.Q(sqBH). ¢ | 211) 7.1 (t, 111) 735(t 111) 75

éfjperl.Hé. ng)71(S|E’Jﬂl’_’%”e‘%9 (it Fﬁ?ﬁﬂ}"ﬁmﬁ" %’)"B Sol 1 d Kzgo):aé% g,

0.25 nmol ) #4803 a8d Spbd K-GOxBame, 825 mmelovas-addqd3 o athwof 7-bromo—l (-

2 E’gf’lilllf): ge%gg%ﬂ’g;er fl]fl‘l ne (%@Jr%lhgﬁq(ggﬁﬂﬁéﬁ %%&24%%3[1% resul ting

slurry was sipéridisd22ing500 for)ds CHEN 2 mih Ehe wodtingstury wasisiived attSeMpErat.ur e.

ot ract Pon B T RO olie b et b R Ul B BB MR, i

phases s eqmmorbéd up awrﬁﬂlmma@:ﬁact(oﬂ mth'fethyﬂ acebatr(3br i0mel), Washihgokttie bellediedi ng

'? \ﬁgr S(I\)/P \?gﬁt Orﬁi’lm? @frrag%ls;a?e%‘g;po a 1| ovﬁa er g%; eig“d‘% nﬁh@ﬁégﬁz%géy%%#?scx

t o gi ve t heand removal of the solvent by rotary evaporation. The residue 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 (d, 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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title conpound 47 (3 ngy, 5 % . Oxal ate-salt was prepared F&Qetoborad00¢ aci d
(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 (rwoBH3T4. 45 (t, 2H), 5.3 (m 1H) 7.1 (t, 111)eCcTRUsSPuBBei(t, 1H),

7.5 (dd :|-|'|gt;h<:3L Zolren(ﬁy aléf%ev oﬁhcéﬁﬁéﬂ&ldizdsigﬁﬁfﬁ(iﬂzgm?)lszgl ﬁﬂSSC)Péd %Zﬁé’cﬂgd?gg

pl peri di ne Yy az 0] | ng,
0.25 mol) 9\95‘5‘308’@8%‘51%({ aﬂ&ﬁﬁ&’@?%?s S SRR ated {ramy o °a°1d811°“1)m

n-but yl pi p%bﬂaﬂwhmﬁlyw&epﬂﬂmmtdmo M@(t,(z&ﬁ rrg mmﬁ zrmh)z Ngl3 (m,

4- Propyl i dene- eridin I)% (5 The resul ting
S oy veas 30 ReSEL 21D, 86eh 4R, 20 G 370 3705 REN HS6E D5 b & 155,

t enper atqir e7 35Qe1B] 5 (Y 198Y. AQUIERI8. b, eayat er (10 nl) and worked up as
fol | ows: extragt |}gn V\nu H?‘ ﬂ{a’a@gta?gé Hgax 10 m), washing of the

col l ected or ganl%”“ﬁ!ﬂ&’s@sl"(% éﬂl’!"ﬁ‘l‘ﬂ}'PW‘{"FF)Mﬂf’”PQ’@'lﬂ dggole 48H bri ne,
fol I owed by, gryrngs)0¥%ehid NISSH39RE, 6. %Mﬁb vk addel % %Mxﬁ%f’mﬂroﬁﬂi-ﬁ-w 4-

evaporation. The residue was purifi on "I SOLUTE SCX to give t|tIe

corrpound 4 go-butglpingridipg)-byl-pr Hfélﬂglal(%ma,soqom@aaraé@‘#&’mwh%mené@ied (1.1
in 15 ng%%%ﬂ% 4::9150?} ﬁldﬁ%bﬂ‘?ﬁ ml)l'ﬂ?é\%lﬁg%ﬁﬁﬁ)wé firdy sl 458 (agd (t,

211)
7. ( t 1(1 H) therrc®ed(te ambibsft, telﬂ’pesah(rd Thishurry wag pputed itd)watd. (60 (ﬂé) and Ivbork@manpl e

45 sLmonz ol AP IRt ity 3 b Yt e DI b 88
dropwi se t oseaﬁerhell}zm{ﬂb}\mﬂan (6[xhiemb afd Bdnenfp]lodedbyndrping over MgHO4(ahd md@m‘aﬂ 0f78C

A (o but o - plFert PR Preoetint Tl YRS W hBe tn SO o B e "
mrcl) in Tkiﬂle(cbmpbl)nd/mladxgﬁzﬁ%)fma]amepmme&ﬂwmbﬁdacaa:ﬂ(l Y&@)imr 30
Cember at cnctrs et s CBDOEES ¢, 207 SR e @ Ry B iy ond

t he organi c3.k @ueIM2549Bs2MRs.Bed, WD N Galry, 763 ¢, M), 7.544, 180, 1. KeCD08), 8.0 (sl t er ed

and concent ted in vacuo. The product was purified by colum
chromat ogr a (0-25% et hyl acetate in heptanes +0.1% Et3N). Yield 94 ng

(55 % . The oxal Bt ﬂmaﬁ Wﬁxxz Y lQIpipelidBXBID -5 ﬁﬁlldori 49) et hyl
et her: met hanal (10: 1) to zaili] 1 yzgi? |?g’ﬂ J’ll’ u Itee?,eg)| and
dried. 1H Wﬁi"xﬁ’ 1‘1 eﬂ’“ﬂ%ﬁ-@ Fi) rﬁﬁ‘%g ORVgFe oy, 2H)
2.08 (mygo 2H Hoh IsBL mﬂnn?diblﬁrlm hi}nl é’c-ﬁé"dﬂﬁn 3hé feabtion 2H) ,
7.46-7.59 (m N H?ﬁoﬁ e@ mg3 1 er?akfgeon% 22

But yl pi peri W‘i‘e I’aﬁ/ﬂmflﬁtg‘)sr@f"l‘i)’/fmé‘éﬁ]i@&wtyipwljld’%ﬂfﬂﬁv metlgpRy- “( S0)

(45NK10010xaks gﬁl)utyrﬁlnﬂHt—IBS'nEg beRias fn‘f}ﬁ?ﬁﬁm s ddded, "TRY reackion Whs Wasegadded
drop wseto net hyl benzofuran (132 nmmol) in THE (4 ml) at -78C

under ar gongt T8 & fan30mincthen NECHeri4g., lr;lgl) 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
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WD 01/ 83472 PCT/ USO1113561 reaction mxture was stirre®3@cioF8Q00N4r 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 nwobessetHACI (sat. agq., 1 nml) was added and trwavusemsséion war ned

to room t%%BﬁMt&ev@éQ?ﬁﬂd%M%TWo%hr@&%ﬁ?l flb O&hhiﬁh ?i?—ﬁﬁ-ﬁétﬁo x 20

m) and the organic 5 | ayer was washed W th wa C03),

filtered an¥megiytdntyranide(i3h megadeumothia Tfﬁ@@ﬁlzwﬂﬁ/ﬁ@e%uﬁheﬁ@ﬁmb‘y%ol um
chromat ogr apingy %toﬁ‘l% Fh?)ﬂm %feﬁtl\ﬁ-hgfl 5&@ c?le thEte3Mon watintli & 38 U
t was forne | tron o

(22 %9 . The oxalate sa oxalc acid in diethyl
et her : met hamoi tenfgeBaturp. ﬁ*begrpwtyawmmta@mbwﬁutbﬁtaa@@te {320 miend fhetasgasis and

55 bR s, Aol ek Mt
jl—l% ) gu'?ol (prpdi@tyvas purigied by mlumwmomatbﬁ‘aﬁhn(oz% ethyl Fcetatenin hepihnes RSl e 47.
v1) - but an- EEA ﬁ%@)ﬁ(‘?s%l@og}l‘g b0t IR ‘?% ”8‘1"%5*"%%3 ’%ale‘hﬁ

1. 6M w?s aaiml nhethinoi,r(mvil)ste ghe aEvClﬁﬂelpmcmit&eﬂmtvryﬂ ﬁlmma{whedanu‘ﬁme (166 ny,
stirrod n CoRDNSLS Fhlshey B Rb o Al R A AR,
met hyl dout(wsmlm(ﬁ;l@ﬁ) 307 (8h, HE))BWO m) 2H)] F1B3 (nd, ITH))7SSB@n 260lde. (mhED).

reaction was stirred 40C for. 30 _nmi.n, then NH4C ig:q{ @3{? rr1) was
added and the r%%&i"(ecﬁ? Mﬁ%ﬂm"ﬂ‘*’fw«tﬁﬁgﬂ‘ﬁ’fﬂ‘?@e‘ é?"”ﬁﬁ" (4

extracted vyz}.mtsﬁmane%mvmmoﬁ nXBag maptaaeﬁ(otsbmoas gamd, 1. amedvas hed

with water filtered and concentrated in vacuo. The

product wa PVFSP rt@érﬂ@woé 'WSM @Fﬂibﬁﬂ%&‘ﬁnﬁsﬂﬁwﬁlﬁ (QmmeDdp ITﬁ@a(“ 3} #o1 um,

el uting hep n qﬁmlyél e BT I}&p{oqﬁ;gghe(l . 15%
et hyl acetlia({ag%?%&heg%a%he%ga&é’{ wa@gﬁgo ventg +0. 1% Et 3%)0( Y%I d 39 ny

(21% . ¥he Plhﬁ;!tﬂﬂlbbbfl)d\’ M@Ol%rf\"tmﬁbﬁ -blé}’rﬁ@lﬂelﬂ%a% 05 iemoR in TR (Lemb)ivesdi oxane)

1, S U A AR P R, e AL

1.10-1.35 (zmd ﬂm)eacumn @@m(ldairto rebm @mpemm% T@pmroqu)was zxtmzte(ltmthzcﬁhyl aggt 71

(s, 311), 4 ;,{E% 7 T hredlddy-
Exarrpl e 49. ( ?‘3@(@0 {glaﬁ ga%élafygf ?54 ut y g‘?%éerg?%m??%ed (F}é% ut'an-1-one (52)
(451VK106) . conpoBatel i vuche ThwpestogOrsurifiod 0 lsom@imbilladgd Waslsaddiiga dr op
W se to, be o | - 40 der argon.
The r eacq io nﬁn%teglrngg E%a}agwg% IP]%%&Q%) é%%&b %%H%S éhnér?dq %Selﬂ’ 5 /"Cetﬂﬁ ’
4- (4- but y| pacpteteiid heptares ¢li5)mik), atreothats H010% Edh.hYiel33p lhgl(%l%irri['ﬂ@ (135 ny, 0.5
mrol) in TIIFE was d t for 30
mn, then %@EE galtwasﬁ r%ﬁ% \%/&gés}g(gl ﬁléﬁ@ n\t{\ﬁiéxasn ﬁ'gcﬁ?&a/al];s%g%o 0 room
t enper at ur emet]ﬂﬁml-ﬁ.feﬂﬂbether\w. give x twhite pxedpmatt ﬂlaEst)ﬂltemdehdaﬂmd( HNMR (fnde) and
the organic | ay m rd tered
and concentl?aﬁ?’éﬁgql??\!\gﬁéﬁtf 55%1&}%"1%5 Sﬁ) 169 (br. ‘l QHL} & (nzg 5%539322 2
25  2.71 (s, 3H), 2.93 (m, 4H), 7.34 (dt, 1), 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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filtered and concentrat edﬂ@n vacys oduct. was_ pur.if |ed on a lsco
Conbi Fl ash rstft%;zm(tmewg skrred %37%§|faﬁﬁ9m1§4@?441§4-%$?1£%§n ty)-Hmethoxy 1504
ethyl acet %gnet% B0 saé(ﬁg%%rb@)mméﬁlﬁ”ﬁ-ﬁ“éi'mlz%ééﬁd@d | ThelleptigR@as (15 nin),

all sol vent drochl oride salt was

formed by estitred Rior78%F forré@mu( A NFL émtan@,/? mhavas gudihp resetiprrwagpaed to

t hanol -d f d and
ri ed. 1 it tho Bty fal Yls R ARG LD, MR BT Ay o 20
g ?r A ?t 152 H)layer wad washed Z»H;maier (012) 1} drieg (K2Cn), Aifered anmcenﬂfam i Ygcuo. dThcz H) ,
T-(3- Benzolzﬂgé‘%q {W%éﬂﬁﬁ% %ﬂ FSC% F%%?Pﬁ)ﬂsﬂé E%&i/% 1%%lel{rcl I ne (eé‘%ﬁ@%%i)
B BULI[ bi ?hheqn?]ahﬁ% gtﬁy%etﬂﬂe,m hepPanen@D min)s M% wihgl ascialie dn hptapes\jl§ enin)pall

enzo i ophen on.

The reaction R’n’}lx?gr% Ws Irdrljeség %@%5?‘% %’JA_‘EI(’%G Qt)\%aétformeé%r Hin &1 9
1- chl or o- 3-HGU@M mphm:ene()laﬁdrepﬂystamsai fioomn hpthamd-diedipyp ether(to pive ackihite (19 ny,

onoir okl 5 S LI ML E PRl WEPAEL "

wi th di et hyin, eHhar62 62 dx2H) 194 mazH), 2.02(10RHR2I4S (1, 28K 2.98dbr. drImis (K@ C3)
filtered and cong ntratﬁ%l nwy %gS{%q%}BO product was purified by colum

chr omat ogra%ﬁ?y ? pt anes) to give 2-
(3-chl oro- pr opy | Bxuh@nzsil pY3-BersNRoph 9k 258 profp A0 -bulipsRridiiols D) (458K22892 (tt,

2 3.10
ak r-Buli in heptanes (0.75 ml, 1.2 mmol, 1.6M) was added drop wise to benzo[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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(dt, 2H), 3.61 (t, 2H), 7.06 (m 1H), 7.30 (m 2H), 7.69 X&Qctdbsr Z00#8 (m
1H). 2-(3-Chloro-propyl)-benzo[b]thiophene (53 ng, 0.25 nmol),

4-but yl pi peridine (36 ng, 0.25 45 28 Oct ober 2004 WO 01/83472 PCTI US0111356
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reaction was cooled to room eratfure. Water (5 was added and t he
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th Ej | e corr]P hdsadaéépashﬁﬁqeérgld(@n%ﬁatw]@ VAGHgr GBhProdic avas purifieddy Ij or rrﬁdl by
ther to o Siin b oty RSP BN e Nl ler 1070 FN FRITIANNE 1\
(CD30D) : Sompound 4. el 29 ng2(37%). Bid)bydrogidonidersalt wag formedibys@idition of HE) | 1. 96
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1H), 7.77 (timt wddfilteed angllséeds'H CIBOMmd Q9B 31, Y32 (upGENyILIS- (4, 2H),

160 Pwis. abRndRa- %ﬁ‘@aﬁ%ﬁéﬂ%@%ﬁ%ﬁ%@%ﬁﬁéﬂ%25936?%5 w4 (5 m)

at -ZOCiﬂmd@JHD@Oﬂ(bf[belH)?a%(I@,ﬂH)J%SMhﬁlHﬁSﬁ%t(m;IH}M.&U(mJ-ﬁ@ for 30 mni,

o S B ikt S b
t hen NHACL( safuli ﬁi?hegtaﬁﬁi? X5 ¥125.4 nASICOGMIRE: 4aBRISH wibeho KKEdTREH FZ36W:§ h

di ethyl ether (2 x and the organic |ayer was washed with brine (10

m), dried 3-fmoed)in THE @@bﬁ%ﬂ@ 'eséﬁrcaésﬂnr dheEPartpnPRIEER Waﬁwarrfﬁff&dﬁétc was

rified b N QERQ AL G o e
ICZ)U(I?, l:hl org{opg?gh%lt}%?éenzof grlan (fﬁ.& éf%ﬂl ﬂ)ﬁ:‘ﬁl De&lh C@‘é@&ﬁ@(ﬁ%ﬁgg}% ?'It;/

2H), 2. 57 (wmel)pye added JThetrsaction was): ngaf«.ﬁlS“ for l}e,ﬂ;lenmglﬂl({amaqzi,n_)l) WE 42

111), - 2
ﬁmnol) )4 b%(tﬁy (I peri |tnvg%e&§am‘%lpdl%ﬁ%e%$%%@%ﬁgdfg%ﬂwﬁgr‘gaé 1.04

mmol ) and swesh blb@ﬁﬂt)@ﬁx ;d.llgig (g O9), Blteredryil ponogniraiedde seupy W@PIPQDQH ) were

water (1 i) ety bR Elob 6 BB 1900 R phis] RO LB ' T

2m ), 25 anld'opyﬂ)abengamncﬂmayg,ﬂﬁf/MHdﬁM&(CB%) ek 23, BOX299 MtADh303 6,
col um he,,c0 h ( col um vol ures) and t he
product?‘ 2 h#ggqﬁmr%mgg?mﬂﬁ‘sm%%% ni um hydroxide in °
met hanol ( 2 col - Mbmrmq)yl)-b'l%hﬁ)fmvah (ioe m@e 52 mned)nt-batyipdperidine (Bang, 0.52
di ssol ved acet on c03),, a once |0 vacua The
pr oduct vvas'gmﬁﬁr ogr“&fogﬁg gﬁp (15% F‘BWQ} %’atsﬁ‘ﬁw f’g T%O}jg? Fiv @%@ngén in
hept anes +0ackftinitild k) mt)owert SHatlen at 80°C for 18 h, then the reaction was cooled to room
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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30 the title conpound 55. Yield 86 ng (55% . The hydrochlZ¥ Odebsgrad004was
formed by addition of HO (4Min dioxane) and recrystallised from

met hanol -di ethyl ether to give a white flaky solid that was filtered and
dried. 'H NKROI/SBBROD): S 0.90 (t, 311), 1.30 (m 611), I1PCXAUSPN3SEI6 28

AW TN g M I A Jat
) . , . r. , , . S, , .
(m 2H), 14?381&’%5](%%1@63) Exanpl e 52. 4-Butyl-T [3-

(3-ineil tyl benm»@aﬁzyJt-)Bu@MWJ(:T-n@ﬂ@Bw@ﬁm@ﬁ) pm@Wﬁ&me geBuli in

hept anes (1

met hyl benzc{fsﬂygﬂ‘f)( zmheztaee%|$fﬁmﬂq@ Wﬁs\'gﬁe ‘%@Rﬁ‘”}fﬁffb} argon. The

reactiors %&ﬁdﬂb&zﬂﬁ&ns(ﬁﬁtfﬁ@@ @l 8&5@2@@5@% MG uhd$ Broon. The reactlon
1- chl or o- 3-1 odopr opane (322 and_ copper (l) iodide 9
O

0.2 mol) B %Héﬁa‘ﬂ‘mqfﬁb‘lﬁég&f &) ﬁmm%enérqhhr@a-lgiopmm3 il 3.0 gamol}
N114Cl (sat cogpé%‘ﬂl) IO&GEKB% miag.2 ﬂﬁ'ﬂﬁfjwergg&’de@r Mch%%a@%ﬂtfeﬁ% 31@"@"1‘5(1‘*1 ]:EII et hyl

ether (2 x 3 organic aﬂgll]gr was washed wi th brine

dried (K2 CGWNH« li(eat é@qaﬁaﬂ)mas(;adﬁ%de arodpctivgs ggragisd Wrilh@lqﬂwéa@elt(ma’@
fied by I t
FZ)UEIP, l:ﬁl or om]gr op{)ﬁe) %ﬁﬁ%?ﬁ%% uran 25(%%%5 d%c‘ifﬁﬂgﬁ%@éwﬁg g gl \1/8
(tt 2I—90 xopcenirated 8Hhacu® B pfaductars pugfigtby(colunghronyatopapbyn(0-2¥)dietiyl 38 (m
- - -23- Neol 0.12
L} ), ") bu{tﬁ%r E‘;‘QSF"“.‘%SP %‘gg‘%}t%'%@gg{#%?ydé’bfsémgnﬁlp?#Qfg’%ﬂ%%&%b‘?ﬁ%gﬂ?%ng, 0.24
nmol ) and s(ﬁlﬂ](ll_m a:am(mam 2 25s,1881), 90424, 2H)rfos ) (t,i2H) 2622 @0 2H),i138 (62 1H),) wer e

shaken at 8 &50 then the reaction was cooled to roomtenperature.
Water (1 m ded the product was extracted with ethyl acetate (2 x

2ml) and the or QE(BL(Qﬂd)raﬂﬂpyl)%ﬁaﬂylﬁéﬁzeﬁm\(N g/ 0. B BdoDU-bugpipfdine I7um.

wos of ulbd PEIHAREO Bt 280 S 3SR P drbie S e B anol (2
col um vol uﬁﬁsﬁ) in Jde@mﬂﬂiet@ fal)WRdre SHARECR BUACHOELR |, Iﬂhe‘ﬂ&ﬁdl@actﬁh m@bm tbn
acetone, dried and concentrated_ in vacuo. %ggtgdgwfl ur|f|ed

by col um cﬁ?‘@ﬁ%{{lﬁfﬁt‘gﬁhw o (4 b, veas eaa*@‘é?@f‘%"twﬁsﬁ@'ﬁf N) to
yield the tigi b@n@tﬁgagﬂﬂma?@r loade8 bfto b4/ a0 §88Y8n exthdgbyslings e chRifmSAlst Was

formed by addition of HCl (4Min dioxane) and recrystallised from

met hanol - di washgd with methane) (Seplypm, golgmeg), then thgprpdpc wa% elyfgd from thegobynt ng
dried. g d %I@%@h@m&n@y@r&ﬁcﬁ&mﬁ&ﬂéﬂol ®-c4RBmh: \/&ﬁlme%ftnfhgﬂute 35(355 (m 1H),

1.96 (br. ( , , m 2H),
3.14 (m 2 H)Oﬂc@hsf&d {rmacpeslissoiveign emtonzﬂined <#4)3) pd @Pﬁentrate%z *»(-’ﬁtfo
Ei’( ggg: ]e 53. pr8adb¥ pulifled bd Sotudm bMBMop=PRE (01185 K24 fl Hep@Ria1.13; yI )
Ei3N) to yield the title compound 56. Yield 14 mg (38%). The hydrochloride 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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pi peridine (57) (56N®5). n-BuLi in heptanes (1.5 m, 2. £Z%%dioberi2006M) was
added drop 30 wise to 5-fluoro-3-nethyl-benzo[b] thiophene (332 ng, 2.0
mml) in THE (5 m) at 20C under argon. The reaction m xture was stirred
at -15C forweOusMT, then 1 -chloro-3 iodopropane (322 plecizurmsal ) and

ot TIEC Tor g e iy ARCL( Shy 0 g e M CGEe The product 47 58
at - or y Lt hen sat' aqg. , [ was ed. e pr.oduct

ot ober 20040 #ERA00) FEFTesel PSS it THEBHHPRPHIEURY | of her
(2 x 30 mi )cc@«ﬂﬂl&H}&nﬂbﬁaﬁﬂyc‘{olIWﬁémmW%WWQ—MM&&%M}Sdri ed

(K2CxB), filtered and concentrated in vacuo. e product was purified by
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7.04 (dt,1H), 72-@sCllong;prapy));5-fude-3-npeflyl-befyzofblthiophene (180 mg, 0.74 mmol), 4-

2- (3-Chl - - hyls: ' 0.74

ol ) 4. oy pRidaegr 4y 618N RPRER, P MRS o il |1 T4, g

mo |) and swstineie(l Pangdridnemél] Bcetgnitrile @8miymwote)shilenat 8O fort 18k, thef thenl )
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et hyl ab@®et awith ¢tBybaceatt )2 x amd), sddahosrgatis laydrigaded dme ol ¥driarBCX mnVachaage SCX i on
h Th I hed wi.th th I I I ,

Chen the. prOUIEE THESoInER AR =y B TR SRt 4 o HEP Moo GArORPTSt S ox: e

ijn melt hagO! elited ﬁtﬁinumlcdhﬁi]d hib125p) Klz()woﬁmhmy&omtsmabm; qz&bmd:mmxyrmpo, et

| SSOl ve | acC one, re an once r e | vacuo. e roauc
AL 850 B N R e B e A 2 A e W
+0. 1% Et 3N) inhcnd. Ehélprolest whd hiifie@ b eolinen BifrornMoglaphyl@3 2% @hyl 1244t inThe

hydr och] ori de salt was formed by addition of HO . (4Min g oxane) and
recrysti| i%@@ﬂF%mﬁAm%ﬂPlﬂ&ge&WPmé?%rmt gield %I?eé’)c tal s that

were fil t er gydrabride btvas thintyBy (ERAGRIEHCIGAM i Biokine) Adrecristadlisel HonbH) |
1.37-1.62 (m gql;)i,_l.% (br..d, 2H, 2.15 (m 211), 2.31 (s, 3;9 2.92

(br. t, 2H)methanpl-diefhyhethertq give whifecrysials thag wers filigrefl gpd dried. W CB0P) |
21-1),7. 34 7 , :

oropyl) - ber o bt ROs AR RSP L2 e HEX TR, 26, s bR .31 G 38D,

propyl ) - benZ87 @it th2Xd) B&h éiny, GHR 3rig, (md 218 3/ilyr) 4,200, Suidt AH).dehdddd,1H)29 ¢,

8.6 mmlj WASs (ﬂg d to 50C in acetone (5m) for 72 h, then cooled to room
t enperature.’ A&u ous sodium thiosul phate (1 M 10 m) was added and 't he

product was ext rEwtrgde 3. (2(3elodt-prppylp-berao/bithiophais (39t mixTvecick-Gabaloro- ay er
a0, G120, RSP0 A8 SEASS LGRSl b PR 190 8 ol ©
filtrate walssated to 50°C in acefone (5mi) for 72 h, then cooled to room temperature. Aqueous sodium
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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concentrated in vacuo to give a white solid. Yield 1.038d¢§ Q&%per 2084 NVR
(CDC13): S 2.24 (tt, 211), 3.04 (dt, 2H), 3.27 (t, 2H), 7.07 (q, 1H, 7.28
(m 211), 7.68 (m 1H), 7.77 (m 111). 30 General Procedure for the

Al kyl ati on wb onssdTees. 2- ( 3-1 odo- propyl ) - benzo[ b] t hi opherm‘ms(oﬁﬁassng 0.11

mol ) in D%ﬂ@lﬂ@lyktyﬂené\@a?b@%‘%ﬁbﬁg 3tdli€inﬁ61yg11%a JAQ d'ﬁﬁﬁ’cl'])ec R0 1.1)
and the reacti on was shaken at room tegggrature for 18 h. \Fé? was
added f ol | oik@sdion yapshakerhd renmm temppraturs for ko RelFyiens %@hﬂ@p@@eﬁe@oﬂg 3

01783472 PChindhp), %&aﬁtmmm&ywmawm&eg@fogmgﬁkémm 3.06 ol /g

| oadi ng, Argonalt Technologies) and the reaction was shaken at room

t enper at ur etemm:ra@r eHor Pb %@ ippdion wie thay 1%@?5‘@%‘(@?@@@%!1 exchaupe calwpiy g,

A tg Tep%yga Fisdnand ot

tre?rgg(ragtur k“%gjh‘ﬁ e reactlon wgzclaﬁan |'oaded ont oﬁgﬂ@/g??%ut% CX 1on

exchange cdilﬁmiumaumlﬁ,%lammnwashyd.mhb@lmﬂlmqmmqul@n@bﬂﬁmﬂolu@l unes)

e P St eh oo, LA s GOt el B I SRR g0 de 1 1
S Ute "was COnce

met hanol (2 Colourm vo une |n vacuo,
di ssol ved i n acdixanple % E@B@&Dﬂ%}opaadqupmpyl)-l!mw@qmul&mﬁ?) Exanpl e 55.

eaet on weoNERPH B iR AR b A Sprolhals sttt ekctbont B R a1y
%0( gl ngqﬂz g I[piper(diﬂa (m‘gmgQO 10mmob)ty yieldd 4yme(5d%) 4f B 6&3@@]thlﬁphen-2-yl~propyl)- S
.92 (d, 31 ﬂ’%’f’ WI@AQ)PM% Oﬁ)ayif%sgg% kﬂL 2@&&34 &'&Ngi 1(‘?(% m411)

2 40 (t, 21 134%& 4}!9,24@@) 2H7 20 @nd4r] 2.0 (d, 139 ﬂ(smn 21313-)7;66?1119131{1 m76111),
7.76 (m 111). anpl'e 56.1-(3 Benzof b]th| ophen 2 propyl)-4
benzyl pi perﬁnﬂl Hé— (60) (56NS40). 15 The reaction was carr| ed out according

to the general o 143\Be }ﬁﬁ?’%yfi-z 3 Y12, #¥Bhe (60) (S5 NER).) tO
yield 16 (45% O?M I-g be%zzag? hi op n- Mi prrzz(;;):(&}/ier_ - (er)lify - ?

pi peri dli'he. Theeagijrn Wmd oueawmziglgcﬁﬂle gzqexalpmfedwe&s -beazylmiperidinegy (m
411), 2.38 8 o X

a4 10 A (((I%ﬁ,_bajlé}nm(ﬁ) t'é%ueflm6 ﬁ%?&ﬁ)%f@fb—ﬁ)@iz %}tﬁoﬂ)&&x BF1- %rﬂ%ylﬂiiénzyl 20
Exanpl e 57. mp‘(r@lﬁe&iﬂ@\ﬁ}(@ e&iZQ(Iy,IZPBrbﬁM )37@11,(%1);7199216%4

o per 5 e i Sy RV LA AR T b S D80 o
to yield 17(m;1;1—11)472’%(nnf1}11 (3 _
(a0 81757 Todgnbe 8 I mesiortdioRyon %@?ﬁ’)”—%%#—n%'%w oy Ry
2.94 (m 31(6:1 ) (53NK42)( IMhe 2éatfion Was £arriecd out&ﬂ:do)‘dmg &ﬂh@gﬁ&a{ pl’pceﬂﬁfb)usmg 448- (br.
s, 1), 7. 13 gxy pheny —pipgﬁd%ge Elmmg% iI}JIz) mmol) 1o ygell({' 17 m %2’7’%) of Z% (m 111).
benzo[blthiophen-2-yl-propyl)-4-(2-methoxy-phenyl)-pipetidine. 'H NMR (CD;0D): & 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. s, 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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Exanpl e 58. 2-(3 Bronopropyl) 211 benzotriazol e (35AKU - 128-Q§tob&2P04 To 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 stirrwagugarz 20 h at roomterrp, water (10 m) andP(mmpm:a@‘et ate (10

e extr act e wETNE, @URSES, LRCE) BRI, B L O B o RE s Thases
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4 0
401 (210 1) delyimasde Sy basadfrdn fotion br EuBerigh 1l me 1 ol 2ld
2- [3I (4- ButK]ppn (pgsjzagJ 2 ﬁnndl))lnﬂfnﬁﬁﬂﬁgfﬁ_nﬁdﬁlﬂeﬁzﬂb [I'The agkiare véa@3ﬁne(ﬁ6m11at|1§3) Tg
a solution o enz Z0l e 10149) in
i ot Pl £ Or 0B (AP ST SR b 50 S LD Setedb s e e T 142
1.0 nmol ) a@mﬁé@ﬁh&ﬂa@%ﬁ@m phask WaBe-pxtiabted ivite eihyl dconqBkden(ipTHE) . The

m xture was stirred for 20 h at  roo and ethyl acetate O,m) and
wat er (10 nfombigsdorganioph aﬁa&are %@0%3@%504\%48"”" éﬂ?e 3%ueous

phase wps rﬁg%fﬂ:@%ﬁfd@ﬂ:a‘l&n‘hﬁiﬁéM&eﬁ&ﬁfcﬂ&rﬁ;ﬁﬁﬁ&d%ﬁﬂﬁh):hroﬂibﬁgﬁ onﬂlsv organic

phases were dried over MySQ4 and concentrated in vacuo to produ 3 83 10

ng of the chghanakinlaeMyicldne232mefd7%) effhe titlerompawndg 43 EBG‘WJEFGI'%%?HV&S
chr omat ogr gﬂ@%_aﬁé@ﬁérﬁ%%alﬂ%ﬁ%ﬂ%qbﬁtﬁ@ﬁleﬁbﬁll‘ﬂcflgo%%tﬂmolﬁﬂ ok, 108 title

conmpound 6 e oxal ate-salt was prepared r’poxal ic acid (1. 1 eq.) in

d| ethyl et hEPLCIE(Yabod AtV Ao 2i(HVOGAES)=108/89). 'H-NMR @pD PO A)
301. 2 INo) - H, ;

i (2H, ﬂﬁy AR5 %’3@’%3%7%@%’&%@& y’%%%ﬂ?@”z&%ﬂ““{’f% |%; %y

(12I(-I,3 BlESt)t); nsrlsqz}za)m 301, 131(93211)'1;0:83(119,@ |n) o 88 (311, t). Exa{rpl e 6?

- - bronopro L azol e Ion o

1, 3-di brorrgprg)p/)a%fg' %PZIa&" e Gprﬁﬁ‘éﬁ? mz %ﬁfﬂtfﬁ%@%{}go%) was

added benzaﬂﬁﬂ@mhe dlﬁﬁﬁepxﬂgaue@sl@ ummmndn K‘ﬂdﬂ:{yﬁS@adﬁﬁde @0 Tl way gddedf t er

st|rr|ngfor 20 at _room wat er

815 rﬂh et _h I acett@ %‘g 215 n- A)
wer e added. ePﬁ@“ﬁW&% g0 Wgr%(}g’é‘i!?é)raé'fig@}%‘ dme- ¥ ameh) edises bat
re-extract egoid tbl%g g&ﬁe& (1388} AldiHyBacktate {1 5k wekh @dde@rme@ﬁske@w&a@qﬁxatw ases

wer e drled over nd concentrated 44 g of the crude product.

The crd mddhmquevmhmmaﬁ rfe@ttlamwaéﬁt%ﬂmﬂ%*ﬁt% PAREWy Thecombinedotsiitol i n
DC14) Y' el db}ﬂﬁes%pée dﬁ@ dve bSO atdt@nddnirhied, GRAROLA: 6the dthle fradhciEihbBanol in

¢ - Ocr?lde ]!)roduct was purified by flash chromatography (0-10% methanol 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.
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(Method A): M= 239.9 (UV/ MB(Q 0)--52/58). 25 Exanpl e 61.28 October 2004
1-[3-(4-Butyl poeridin-1-yl)-propyl]-IHbeitzotriazole (65) (35AKU- 19). To
a solution of 1-(3-bromopropyl)-IH benzotriazole (705 ng, 1.6 nmmol) in

di met hy1f ore#1/867( 5 m ) was added a sol uti on of 4-butyl|REERR0/EHS6e (140 nyg,

1.0 nmol ) afyl oxlffatd it 4s pRp aréd§omaﬂmo)acﬂl(ﬁehyﬁdhétﬂylétheieqmml(immzﬂel (5
m). The m xture was stlrred for roomte acetate 10 n1)
M0 -40e

and wat er (R@GM): Res0et- ﬂi’éﬁj“MﬂﬁMﬂ"hoq'ﬁé a e M

aqueous ha@g{ t gl

anbl nedpor gani ¢ pkgses (\f/ver e shegs%(?% %)?qﬁlg%ﬁlg’rlﬁ 2§§<§verﬁj’i\/2§?’8‘b§¥§m&

evagorat ed 2.22 (28 ;nj;aB%Q (28, ) h§7 @H:-dnd.3841. %Kﬂign);@éir(ﬂ/ﬁ,e}l al . The crude
roduct S puri r.0ne. - 9 th

Vi ol ding 146 g (}éf RIH-BoBf 6’"} SRy el ey ol )

01/ 83472 PQ’RBMBU&.M T&Eﬁdlut‘ﬂme)m;%di&bme@apetnews) m,rzb@mnmi)mr om oxalic aC| d

El%/btl hgg A) t e%‘il}flﬂfﬂt‘ww ugé@,?%gfloﬂgfﬂg,@dem@ﬁg@gégﬂm& 8. 05

(1H, m; 7.880H.88K03H456)g, &1 Z]hdl)abiduﬁéthylﬁnﬂ@ldé{hlmm)txﬁeestaﬁng(ﬁm4 hy-;
2.22 (2H, 1.67 6 (9H,

5 Bxaml e %%"fylnlprwﬂ@ﬂ%mgﬁ Bt afnehinghe S Godp St biaed * *)-

3- car baj@ehyfg sfi foﬁﬁﬁﬁmeaéadetma@M% h@ikdofh %esiwelre@mt&pﬁa%é 410
ri, 4.0 mol) in i unet hyl f or mani de tatﬁﬁ% was _a edasolutlon of
a4ge ¥

1H-i ndol e- Fdeeus Fhese den iesaged wify ethyl J> B Thegampbinsg opggnicghaseimp) )

di met h di
(350 . 2 8 e SRt cied O STl D Ry gy Ag“&ﬁ%”%“"s oo 0

After sti rrémdg Hreduck Ibp crudgpreducs wes mﬂ byé m@é}géaphnﬂbbp% methapolds es

(5% 5 D Mng s, neﬁﬁ@@“}zﬁf@%ﬁ uhECE TR EDCD: B2 5 ©
_(I)_\éer N%’S@?%&IE’I@Q@MMA)O F)’*ﬂ’é%ﬁjv@’lﬂ%)ﬂ)%9®4 g of the crude ﬁ(r)f)diu?]t.
e cr
DCM) y:JeI d!ong 2% ﬁ@i @g%i %%%%’?ﬁ% %#@fﬁ?ﬂﬁ@&%ﬁﬁf@nol in
?ICN{?» (Rf4 éﬁ(ti‘sAKU 262L To NEi)I(lefdﬁB-Ae}-butMpﬂazﬁdlﬁ-l ~A)etonBl- Mj{qﬁm}le%?] . Exanpl e 63.
a%‘b@?dgﬁg(%l (g%(? Igﬁ O%IJ %ﬁoﬁ%ymlﬂaanolt was slowx )'}adHéT&'p 08 of ﬁ%ﬁn

(35ARU 26).

1- [ 3- (4- but@lzphgeriddimol iry2Q pif GRYNIGH Ht ind dDwate3Themtdaat dantheestriddony, -
n met hanol added a so of N\aBH4 (9.2 ny,

0. 37 nd sl .qwl
0.24 %) #Onh%"‘?mﬁﬁmpz ) )&%é %d?g\?élzé?‘md)f?fég?#i‘iﬂﬂéhWﬁen stirred
for 20 20 hetiading P amamfilmomaboxﬁ%m (MW mg (0. BPmdD was Wadedadded and

the mxture, stirring for, an additional 2 h. Another portion of NaBH4 (14
ng, 0.37 T2 ymg%@ wad gigedqygrmght. Methanol was partly removed using a2 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, s); 4.15 (2H, t); 2.84 (24, 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, t).

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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the m xture was stirred overnight. Methanol was partly retb@QedbasiOod 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 (3woeBs2). The conbi ned organi c phases were 25@risstiaseier MySOHA

and evapora(uwlmtgpl dwﬁmﬁm@ummgﬁ%zmsthﬁg@dmonmeommmg;mmmﬁz TLC

10% net hano) C
L Ns?‘o% G e maiie Rigine BotPhAL90" B By Afag soolg im0 ) ond S acpigte g
7.25-7.10 (@) Wire &deﬁG’I'I(e]ﬂﬂasé )vaer té@&rdlthé Qque@xs %ﬂaséaﬂﬁk reCBiractedRith 2H,

t); 199 (21L m); 1.86 t) -1.62 (4H, M 16 (9H, m; 0.90
(3H, t). 3cﬁtlﬁslaf»ﬂsqt@(3eml ml)[ @q@m@uﬁi PreeBiE Phaspyvere wa-sheﬁwatbmw gried over

phenyl - Ig+ Q@fgﬁ@h biH GaeQlnSrel @macu& %%%h@&is mgd 6f tBe &Rlethhteih1 Ofhe cude,

1, 3-di bronopropane (205 RI, di et hylfor manni de (5 m) was

ﬁfﬁgﬁ) 2- Rpﬁmmwza prrifigd by ﬂaqhmnrﬁgogr@hm (%M)neﬁm; i ROPCM) yeling)71 mg7

hydr ochl or |(§§‘}/z&f%%h@bgcgn§ oua‘g W%%SMZ P%@Sigl ?g??m?%%mﬂ?m

mol ) dS’Z‘Z AYIVEE 37A13t(@wﬂﬂa(%)=§eo/mq)f§ Nwlgmw Wik CF(th) (827(83@27 (&Hgm?r,\glrﬂ %10
M) and ot 1 Qepsse? U SR Gl 6ol A b AR GR0L D198,

t he aquHDus(9Hhﬂ1$,e)%a(SH;Q extracted with ethyl acet ate (3 x 15 m). The

combi ned organi e rine e e 4 and
concentrated in Ze‘fsoﬁé'g"dgaépévfﬁ’ Wﬁ{lﬁﬁpf%” ?5’5 ﬂ&/’g?‘fzﬁ{ew he crude
product waqssuxvtmd'r@y sélﬁt@ﬁﬂbi‘qBtdlﬁﬁhﬁﬁ{ogﬁié)(ﬂ(mlﬁ%dmmno| in DCV
yleldlng 71rrg 19% of the title compound 68, TLC (10% et hanol in

Rf = 0.7. $pedy de{Sand) ﬂj*sadréﬂﬁ-slﬁef@dewfh@@ﬁ/&’sl @%ﬂw@)aﬂiﬁ%w 048(?\0

MHz, CDC13 S5 en: 5 (2H,
£): 1.95 ()2 ﬁ% %8%}[( St |'f.¥1 ﬁ% sﬁ}nﬁ)%lé %,W—bﬁt%lglpgnglﬁe ﬂ}%lﬂ)chﬂ)}lde ?1;830 (90

(311, t3S @n@@a@dpgnth rragnide G’errﬂ)mefﬁaﬂghrd, Afieoih qﬂnsngama@r 0'ml)

| H -i ndazol 205
'z”oaﬁ?mﬁd‘fﬁﬁﬁ scstafe BT kb aadkf, Preifagdh WOED sBfrsbe o oy RS RO S8 % 306

ng 2.0 moieiexbatedigith @thﬂ@cetaﬁg B#xli e)comhineé oragpic phaspyverawashed patisi on

for 16 1. it o SRR IIROEIL S bkl S0 of o R pochllTne

di net hyl f or e
and et hyl at&atedKCﬂWammﬂnébﬁﬂmhMmaﬁwpbh BEYo mﬂlemé aplaﬂhi) e’dﬂ@ﬂgﬂiﬂh e

oL PISRE 9o BRSO A LA B e

concent r at ed diethyl athew TLO (0% mc&@ﬁolmyDﬁM)t Re= ﬁ_ﬁﬂdlﬂ.(ﬁmtﬂiﬂmthod'ﬂh)eM*eBMé

product. vas RN obtob). % AR ARS. 4% 50% 8RR o aDG)
3.13 (2H, &); 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, t).

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
dimethylformamide (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

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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0 ng (369 of the title conpound 69. The oxal ate-salt wa28 Qcwpar2d4f r om
oxalic acid (1.1 eq.), in diethyl ether. TLC (10% nethanol in DCM: Rr=
0.5. HPLC-MS (Method A): M+ 334.1 (UV/ M5(% =1001100). 'H NWMR (400 MHz,
CDC13): 8=W0eBss#1216 (4H, m); 4.43 (2H, t); 3.13 (2H, dJCT/USOEBSERH, t);
2.35 (2H nih;methan@l) Quittflash Phrothatb@rapByl (Ok1 0%) methar®l inIDEM) yi2MingrAl;mg (639-of 1. 24

EZE py! ] s ‘ﬁ? P§%°W°ﬁ%ﬁﬁgo%ﬁ'sﬁg‘§ﬁﬂé}’§%’g¢m d‘yé‘? iﬁﬁf {}It ?lgﬁ l%fh%lh?vl

1, 3-di br om&pﬁr@(l@%;ﬁethanixﬂjﬂmlﬁfdm dipneL Mg Iethoa pl):da’ < 23.1n1 )  was

added 6.l 10} (A0S 533 My GoPhBILR RS KB60R, (399 Mg 403, pl) .

(178 ng,5 1. Q) Pfﬂ?@l iH 4C5l6f(ﬁtlftylzf35r(ﬁﬁru)dﬁsi @zHﬂ) 2243(2@1 afdesh (zﬁf Het.e@0 h
stirring, water %1 acetate ) wer e added. The

phases wer e Ee%‘%erla’t%ljl (P Pﬂe()%%@é%ﬁs phase was re extracted with ethyl
acetate (3 x 20 gy, lg%e MEH?H]&%Qa&i—%P(ﬁARWWIW@a wasleadswi th brine,

dried over MJSO4 and _concentrated in vacuo to produce 511 ng of the crude

product . Theliefkpdeoxapyicrsikel- %l%mmd)uvéa“ﬂﬁmwvw@e%é%ﬁ@éolem%t ogr aphy

(washout w foifflaz
PCT/ USO1113 1;19% n netwc?ié (@?‘?asﬁ ch omato rap ﬁ 0 10% met har?(ci)lat in
DCM)  ylk| dieflex fot 4 s, b@’%e emﬁporertiqe tq dnyhess. %ﬁfrd%ml)md cqmeHGk(aq Afembarere was

Dr e - B R oo e eByda (g, TR Rl G N 468

VHz, CDC13) coll&;te&by?ﬂtréﬁdﬂ, anﬂMas]ﬁad&ﬁth(ZMIHO]r)The Folflin4tdrkadl whs dipsolvad fib ( | H,

Cone o il gnd Ghbentthted i igud Gplaingr25 gl Sk ietane Dis s AL 3, ol

(35AKu 44) (0% metH@oBinITUEN): lmaocﬁ HP&ELMS)(MEﬂiddB},Mﬂ%QI d (1. 53 g 10 rrrml)
in THE &40 was added a sol ution of carbonyl diinidazole
mol ) i eﬁq\} AT (BOMRYA00REZ i D lr el 557177 K|y 2% 36T Mex f or

4 hrs. befo-y@g YARH! Abd QR dRyass. Vater (20 m) and conc. HC (aqg.) (5
m) were adde@ aﬁ% the@solhgtlon@was refrigerated for 30 mn. The

resul ting preci ghuawke 6fad-2-Chldresthan)-byzeldfisoxaroled /&ﬁ Rk &k dl i skt HC

yi'el i ng 738 rpeRb e rBRg i L nlE Ak SRS S PR A T By

Rf = 0.2. HR®[EBokiel-Boll(48) mgyBo1BBoll akBK 07 4MB(BE, 324imhoN).) The nkbctuddviRas( 400

3 67( LHD oj5ie P B o8 es et o o KB s e L ene o D Pl

(72)). To aadﬂai Uhé Phlses 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

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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of 1-brono-2-chloroethane (250 I, 3.0 mol) in dinethyl f3@enbetd0040 )
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 a@oysi®2m ) and water (10 m) were added. TherqINREOESSHEr €

igpamr ;att e%@ﬂf&%ﬁ&ﬂgq@@u@d@ﬁa&mwmﬁmwﬂmmmnﬁtagmpab yws%dammmn (3 x
e_combi ned qrgan Wi r ri ed_over
VSOY’ and | DML Biag 134 2L e ooy b Y TR BPEUACE. The

crude pr Odllﬁhhd’ﬁﬁi(@llfd |1.‘@éleﬂl?y dramC(ﬁ%ﬁaBmﬂﬂﬁﬂDOND(lﬁ—(ﬂ,ﬂ‘I@mIanol in

DCM yi eI di ng 378 49 t he t|tIe 25 conpound 72 10% et hanol
RiMet: 028 VRS GOOMAE o0 @@(@Qm{n@m@ =T8T, 1)

7 44 1 .t 7 3

(2 (4( 14 B B0 gt B 88 ef%)%zﬁﬁ?é%%?é? 5?"??3%&% A

sol ution ofm}%D@Q(ﬂhltbroet hoxy) - benzo[ d] i soxazol e (378 my, 1.9 mml) 4-

but yl pi peri di ne I N I 3.9
nmol ) di ssol vedE%'q‘qug %j%?'f% %\g:ﬁ; ah fi% (};21?‘.?2% gét to 8(§{Cr:gand
stirred forhﬂﬁdmhlumkﬁmﬂlyérmﬂ(ﬂ ﬁggﬂ@6m@mﬂ mta@harﬂrous\ﬂsﬂﬂml 6@115(2313 ) Fvag seEedy |

phase was bl SHEARGRHe S POREPmARGrs SRGH A oAb B MR D o

phases 10nerandaddddebpwwisdrwhils the reackidnevhs ayefluiMSExeagtivg mlatwemsrfmttm in vacuo

R I

met hanol i nslowMNbilowesltai alngxqﬁe!f»ﬁs mt{oﬁﬁﬂ%ﬁzsm (1381, 0/dohe msomzmml)mm The

oxal ate-salt epar ed fro |et et her. TLC
(5% met handF’S“\r(tlwéFgl%W ﬁ“@s %@1 ﬁtYk@P‘%?KéXAW“%}@

857 (20 1 S8 LI O S DS G sl i“‘l?g’?‘%‘fi’%%ﬁ"%’“*" 5

! 3. 116 (&&q_acfh‘i“ﬂc}’fé@e? wompymdé%@rﬁ%@) o Slg e or= 35 YiHhpan- 1- ol
(74) (32HSZ8dther &nmggﬁny on of lithiumalum nium hydride (4.68 g, 126

mml ) in anhydrous dieth ether (230 m) was stirred heavi

3- I ndol epr opi onifxagpledl (i‘ﬁ -G-Buivimperiiny A oratls it Weros #‘if’ﬂ?g@ di et hyl

ether 10 ang zﬂﬂﬂﬁdmy&lme%@ﬁnmﬁmlﬁ%pﬁpa@%r (1%L WAS dRéol¥edfid sthydrbi€THBACt i on
m xture was fur refl uxed hen stlrred at room tenperature

(rt) over nizgdeooltoer40OsTriathylamise Gt e, 7-4 mavgllwasadieddwsyrings, foHowsdBbus
sol uti og Ofm&\%aﬁ%maﬁ;él%hﬂ%ﬁé gﬁ@cfng, U%%Qﬁm (%Iﬂi&cﬁn J&%ﬂoﬁ@&é&'v&dxﬁ% er’e;ar

m xture was extracted wth "ler (3 x 1 n), and the conbi ned

or gani ¢ phaad shendiltersfand @mcmttarﬁdbm vcmo tojyield g cwﬂapls@mt that presiedigsodyed in
concent r at 6 bl JalRatAmvardt Y & ﬁﬁx{‘,’mﬁﬁsé)ﬁf& dikd bie MdddsearQapaiand (74)

(1.8 g). The crude nmaterial was us
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 mmof) 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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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
cool ed to -wo40%472Tri et hyl amine (720 ng, 7.1 mml) was apdeusobysssyri nge,

fol I owed byyR07. mthm%syhé @Yl S0, D), CHFQudYSET), 6:12 (RN 1.01TRe2M), A58L e was

allowed to warm d then filtered and concentrated in vacuo to
yield a cru'd%‘(@?@ﬂ@»&%t(hé”mwas redi ssolved in DCM and washed with water.

The organi ¢ phagg.ypk A1 Mﬁwﬁmmbyém&%%dmyz EQ09P) ALELS§N vacuo

to a brown oil. This material "was used 1 medi ately wi t hout further

purificati oFp 2 piutionef HhropbyEi @idﬂ@ethgl@ﬁtst@%rgp g yindgy acstonitiledd0 ) and
Na2CO3 f
(s g@gg, T eﬂmg IABERIRIS BE dﬁﬂm&x"&)@!}{EK 8bi (1@% @sﬁﬂmﬁ OAf80 nin,

andthena rraterl DIVE. ere m Xt ure was
stirred at sSpdgevdidon Ighy theTpastion Wﬁewgvap@re@ﬁéudrmsafomom@bwmw off

(Zaz)h?/ﬂl )ac'?'ﬁlg&ag%rg%i?ﬁgd)rg?gﬂlm C %Laeg%% e\i\%%cée vvah%&%’tl t%%égrl nelmjgnl g%e'z %21(238(02) "
30 and con atemr’]omﬁﬂ ertanin phesesracrediird Na3P4) end mcmh@t@dnramcuetqm@w b7k f\é\e? ; gg/

i
s whi to or o aarae oo SR, Mo HodyeP AMERR by Rl chiging @’ rall).
BPLC- MBL( I\/E(thH ﬁe)thyl%ttetzitéz& %)) tc(g]:w. mspa@enﬂeemm)ld Ylbldmm 2(@00)MH NMR3CD) :
pCTi Usal 1 1366 0Rf8 ot 1 20 213 A8 o Res o AL sf e iy R0,

5H), 2.14 (ms. 21@[@@% (290@,13})) 1 58- 1.24 (m 911) 0 90 (t, 311). Exanple
72. 4-(4 Butyl piperidi ne-, utyric_ acid er (76
( 40- LH( 58). Yo Exnsale 8r{3z(f WUKW o epyHek- f@bﬂ&é’w@i( g

7.5 mol ) '@0-@1#5%‘32&%}:&1&& bPN(na&hy%eﬁEehe-mﬂﬂ@@sﬁgoutsﬁh:ﬂha)eﬁﬂddme (1 00
g, 7.1 nmol After stirring at rt for 12 h,

the reabt| tyﬂpsp@acil@ewi) @W@tr@%hstl 63@@3%@5: G- muRB dn PRIYRRGERhOTIE ACiE f
15 20
water ( g )m%%}g@ne@%usﬂ&&aﬁaﬁﬁ% seAH ﬁ%ﬁ%?ﬁéfr"l g ﬂ(%\lg.zgﬁ&}léécn@ﬁﬁﬁﬁ{u% Was X

m) and th organi ¢ phases were (1 ) and concentrated
in vacua tcpaneddntoenice%ﬂzldg)athﬂ\laOHe@blb uide 1t1)ith sboimgoepe Whéch dfgvey cr ude

p suct, v R S 130 AP RSl N Wl GRRAE, 2
8 3.65 (s, Sk ropad Som( akalic bﬂ)la (121 8E) ety ether. YiekBi4ltme (225, 'HNBR (qv, -
310 ety St e D fodlyp e hnlosts e G BB R (@
2H), 1.89 (t, 2H), 1.65 (d, 2H), 1.31-1.14 (m, SH), 0.89 (t, 3H).
Example 74. 1H-Indazole-3-carboxylic acid (2-(4-butylpiperidin)-1-yl-ethyl)-amide
(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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(40-LH-59) ). A mixture of N nethyl-benzene-1, 2-di ani ne (B80¢gber®@086 mol )
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
at 150C f orwQoss3ft72 The reaction m xture was poured i nt oPERUSITEsse0! d bat h.

(NaCH (4N O(]'d, 19e7.50 gcii(T Wt P28 tdt,rﬂﬁ),ngshg é&@@ﬂ i @GR, B1O5 8Y (¢, BIES 0P tt} sgrp formed.

The grey soli1d was tered and washed wth cold ether.” The oxal até-salt

was prepar ed7k¥ (ot tile2l{et 8HEL 9.99 @3H). in diethyl ether. Yield 141 ng (92
% . '"H NWVR 20 ; 1 . in-1viPBrobvik-3-1itty-1 84 ) s, 311),
2/? 90 (q, 41?,(%@%‘?5@5’ %K%Bé%?e?é?,”&z%i%’f&%'{é@ (’f’?’%ﬁ%ﬁ? gss (d, :
211), 1. 31-(64LHY29); ond Fxamplgg6. 2-[3-Gthyipipsridiptleylraropyl{5-nitro-2H-indazole

I | o 3- : ; 3 ; ; SN :
(785 ( 20 i+ O GHHYEEIR oty Copfea bl B CPBF ol S0 B 02804D
(49 ny, 0. 30 THM@n]) eadaddedy shidionofis-duthiitden (1Bkexas (16.18,10.17ml, 0.25n dry DVF
ol )i 1 e Ry Sl ol o BB R S s A 468,
addi tion ofthemﬁ)étmbmtay?qsﬂcaﬁralth 'eﬂiiiﬁvdzcuy.ll\]zlethﬂvﬂiymadnh' e g(ﬁm a#’[tj]ﬁbu@lpéﬁeﬂdmal ). The
T B N —
col um. 10Thefol®k¢d By fitgstionyastbsorgaGeRdrivak then W iporal t dn@kss(Thetblid was

{he” cof unm GSPHE e GrRRLBPTR trais ito ) ane SCHIGH eispies oopfetima.

t he col um i ; g
concent r at efhel BlROHA wHlhSSAVR6hAR] @GS ﬂ@eand Hel RSl AEEB WitR TG%‘NH‘flﬁnt rated
in vacuo to produce the title conpound 78. Yield 47 ng (95 %. 111 NWR

( /CDgOé)) ; (8 Iﬂetﬁéhog @,@J%he(sﬁh&&vﬁ&oﬂﬁn@éﬂ?@ha@ﬂ% t\ﬁ@iégl:iﬂe&'i#&za fd?ﬁIdhtoaJ (bd
I /13561 L1111, 7.4 A. 24 1H), 3. t, 211),. 3. ,
2 b, 2 1?5 ?lf} I@%ﬁ)ﬂ?coé%%m&d‘?@@ﬂmi?é@é %’ﬂfﬁé %ﬁziﬂ%iwagsz?ewgf@ﬂ ey g0
br opyl I05. riRer DRl by FPECY NGRSk IME (GOt 5 0854, 31
To & 000l S0 Sl Lo (TR o g pe N aY i n THE
o a cooled solytiaon (- -nitr zql. e . in
(1 1) v 2 &304 %%ﬁ_ﬂtﬁms At 1 -M&&#)aé%%%ai’ﬁxifﬁw% i,
: nmo .addi e 7 O.
ol ). Art o CRMR DO BT K08 a0 R B AT W by
et hyl ket on t ' h 08, 1 &3 g]\@gi) W@%ﬁai#"@ e added.
The reacti glnlgr%ﬁ Q%%Zi@%éz?ﬁé?e?ﬁi?%.f.b,%gﬁ%, %§3%’2% 1 ?gﬁ%g’vfkd y fi Pt ration,
and th r ' 1A v t O 3\GS | 4
di ssol \elzeog iqgﬁlrret %‘%gl E 1 ﬁ ; pr@éfgggg%f’ gg)dilﬂédlént 0 ’gHQi-aEF@a(?\&gCg(H ’0:286
exchange r qsé.ideoi) A6 (ddENESHY, al2u ia, B, 2WaSb@d, 2M)! Hsoaipnnbo (@dx e, g) and
the product eluted with 10% NH3 in
(d, 1H), 8.25 (dd, 1H), 8.73 (dd, 1H); 13C-NMR (CDCl3): § 14.3, 23.1, 27.3, 29.2, 32.8 (20),
36.0, 36.5, 47.2, 54.2 (20), 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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met hanol (5 m). The solute was concentrated in vacuo. THS ©Qolobersi®érs 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)WO PHEMNR (CDClB) 8 0.88 (t, 3H), 1.18-1.33 ¥eyUBDH)3serl. 73-1. 64

bd. d, 2 210 ot w85 (bd.
((ZJ, 2H) . 4H)5 ‘%‘” ot I}Gd%hg’d‘a&iﬁl’l&gq‘%bz ad, %légesgg‘gdmgﬁmft“%ss 7%
(dd, 1H); 1daedfimn L@:)nusgxgﬂ/ b gmoniug, hmm@e msetbmwpiz@)ml gzolsmnss 6, 361

Do v ey Sy Z°lnte%§g<§l°ef“%%d2’6*'%é9 btk gt Soppnditirdidd )

0.90 (t, 3H), 1.Evémple3H. [{3-(LByiyl-pip@lif-bol)-paopyltdinetlyBEH-ixdode (8855 LHH-, 2 16

ddd, 2
21 (¢ LeTE T ed Qo tufaectiilye  uR et iy ey R 7
ég g 1% 8 (2) 1 MdBle((2D0) g, I:{Bhﬁmoljﬁrlﬁ cmﬂj?j pRdug4vag furthe) purified ?y flash . t

, tr
5.30 mn. 2%“ %‘%‘Iéq%ygb%cedur e%tel’ﬁ 4ﬁbébara utecompoqnnW@l%eﬁlév i ves.
7ndol e (1. 2Q1W)UN/MSE1-08/as); lmmmctmly(lnl;)l\/m(sa (dYiTH) 3100, 11?), adelidtj 130, of
S ehioror | bR bbbl A0St b, Bl S f e b
shaken {1 aqysg@@ijﬂﬂll 32015 (uf, 91D, 1)6‘39?‘(1 3fp.But yl - pi peridine 30 (130 ng, 0.9
m nol) was a ded and the reaction m xture was further shaken at 50C for 72

h. The m xt ur e Hgarfq 18 é{%éﬁ-@‘rﬁr'tquf'qdr'flﬁvwrwg-l%wew Hietbanorad2hn  SCX
ion exchan%s%ﬂrymuﬁsﬁ ?ﬁel@séu%i?%fas%Hé’da{}@a&amzale%%ﬂ%&éﬁéﬁsﬂ i- The

colum was washed w th” net hanol (10 , col umt vol unmes) "and t he product

was el ut ed(lﬁlamlﬂ-ﬁé)-@tbmnﬁ(ll?émgglgmmladn istimtieitleoninpemdd2nehbiforg (5 n ,
I col umm L g1 t C he
title corrp %’2 q >@d§g@)_§9®é m@qﬁﬁ%%%@’ (élﬂ Yﬁ%:"}gggr(géﬁpff;#iy??é '
propyl %12 | (e tiRl),|7.30-7.25 @mtldﬁéa 4240, Zﬂiﬂl 80_(&%'15), &Ql(t_(%ﬂp%ﬁ) (qvaﬁlﬁ'),riﬁdp,i gnl was
carried out,ac t e ure using 2-nethyl - i ndol e
(157 my, 1. ﬁﬁ%ﬁ@aﬁ%’hg’a&r@ 2?%3’088%%&2 further purified by flash
chr omat ogr aphy (Bvafaple 79eﬂh5$#(4&tigﬂawmﬂz-z-yl)1-pr@_@l]-gﬂwad&lkmyl}-hdtét@mmm@pnd 81.
Yleld 19 ny ! 98189 . 50 d 1H), 7.31
L1y, "sgit - MRS i BoliE GRS i porl pedte wid

( IO-ID 2H) , 2. A#-ip8ol-3341)- aceﬂmﬂﬁle((l 87 Bi))1,.20knf6 ﬂo S thetitld ébndpdhnd 83, Yiel(l d3mg -
2H), 1.3 {
oi per afth- 10919 T QidbroprabBph s ta (B Rams L B8 dstidy oA 1 Phac3).
The reacti on1y@asiHAL.17 8LIDUS. 32ECHTHDRY (4, 2h,Be230e nen al oggecedut.es gsimg 1

1.67 (d, 2H0), 1.33-1.17 (m, 9H), 0.89 (t, 3E).

Example 80. 1-{3-(4-Butyl-piperidin-1-yl)-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 nmol) to give the title compound 84, Yield 30 mg

(31%). (UV/MS(%)=99/96); "H NMR (CDCls): 5 7.75 (d, 1H), 7.63 (s, 1H), 7.45 (d, 1H),

7.35-7.25 (m, 2H), 4.25 (1, 250), 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, 9H), 0.89 (&, 35).

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

57



(1Hi ndol - 3-yl)-ethanone (191 ng, 1.20 nmmol) to give the 18 Otiebad®Péund 82.
Yield 33 ng (329 . (UV/ MS(%=99/91); ;H NVR (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.w0oysss122H), 2.01 (qv, 2H), 1.86 (t, 2H), 1.6EECTERIVESH, 1.32-1.19

(in, 9H), O15@ir foﬂoﬁ%&b &aa1onloe 1,5 Aibrdtho- gﬁr)pélﬂs (B0 Mk, RsPBMbYlafd then left atxt.
yI)propyI] 1H-i ndo] - 3 él’ -acetonitrile 55-LH 1-3-(1404). The reaction

was carri ed©pig b, a%EW ipgjiding (ﬁ‘f\@gg(é‘?ﬁe‘F%‘PD i) E‘@?@l el the Feagfion mixture was

(1H-i ndol - gy REGGICORE ¥4 b 'The pliABE WP filtdred Shd iR Eiu)atetcen&héfﬂe& DSabildgrfor
compound 83. Yield 33 ng 20 (11% . (UVI MS(O/c) =99192); (CDC13): S 7.55

(d, 1H) 7. 3®p@uﬁcaﬂpybypreamtwemﬂ) 7.15 (t, 1H), 4. 17 (t 2H), 3.82 (s,

21, 15\ ) 17 Bvemiot gl i (E BB g 5o Byt B Hpoiididote ©

pi peri di n- | (85} (55deEbByA (F387) T hewdadtion Yagcantimimut adebwlingdd fhe gewallprbctdwe( 1405)).
TH i ndol - SEge R SaibyREsRiEY 08 o it RERG e apL ESERMREstSad | 25
573463\(. el d 1391) 10g ((%/@\JS(%MGUQS(IBI)NMRIGBEE) 18 7XMeRs, (1f)§2é53 (s, B)/7.18(d, dH),lll) ,
220 (1, 2120 &89 081 i 230 a3 ot Vs 2 bhye a5 Gabd, 7

911), 0189 {68 (@hﬂ) 138-1G3n8y, gH) Brgoq@gﬂ)“e for the Prepar ation of
Benzi ani dazol e Derivatives. |) was_taken up in dry

THE (1 mil) pri d‘?x%led%;J'-lvin(é@"a’!rawm&ﬁ-lml) IH"’EHL?@ Jingiflf- Hexane) (413 p

|, 0.66 mmie}:zﬁimddzalegm SRS 9@? ). Thé feh@dn Rl cﬂe@&t% o404 VO
01/83472 PCT/ USO1/ 135 5 mn. folllowed by addition of 1, 3-di brono-propane

(100 ng, O. see%ﬁwedummlpaérmqﬂahbewm@azoleﬂ?ﬁ mgA).6) mmpoBie gllve Blieﬁélf’l di ne (64
ng, 0.45 %oﬁ@é Q%oﬁgqnﬁﬁfe JrRRG b PLkidishets %&@&D%Wﬁﬂﬂ@néﬁ?@f or 72

h. The m was filter and the filtrate concentrated I n vacuo prior

to puritd ca@EﬁQ"/By([bWé@é%&’thO@O(HPLC 5 Exanpl e 81.1-(3-(4-Sutyl piperidin-I
Y ohet i on was carcvantel LIECOBRPONPARE RD oy s elbel T nsollidepte T
5, 6- di met hyf87b@addT-#16023%3))e The se20fgpn was Gartingront aconding todhe graetel proesdrsnpound
(s, 1r), 7. FihaEmedfS-nobdfhdhal fme b %}5 %%ﬂ% chpfBuigiEn e, 7
311), 2.22 wﬁo bfhyre of BOtv(aegio iseyqers;LacG@d@g to (Y i9ld®8 m(g{42741.1) , 1. 33- 1.18
§/r1n) p?(l)pyq ] Oq%% Idﬁﬂp@{arrpl e 82. 1 f3-(4Butyl-piperidiml
Example 84' {1-[3-(4-Butyl-piperidin-1-yl)-propyl]-1H-benzoimidazol-2-yl}-
methanol (88) (55-LH-8-9 (1400)). The reaction was carried out according to the geﬁeral
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, 2H), 1.58 (d, 2H), 1.24-1.14 (m, 9H), 0.81 (t, 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, 250), 1.92 (t, 250, 1.67 (d, 25, 1.31-1.15 (m, 9H), 0.89 (¢, 3H).
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benzoi m dazole (86) (55-LH 8 3 (1388)). The reacti on was 28@ctobea 2604
according to the general procedure using 5-nethyl-benzoi mdazole (79 ng,
0.60 nmml) to give the title conpound (86) as a 50150 mi xture of the two
regi o i somsv@pi/menording to 1HNVR Yield 42 15 ng ( 30%eCr/use1/13561

(UVI MB( %) =1001 1 Oample @y b4 saa%u&ﬁiy ﬁg&r»ﬂg.—mw:e Boillrelt-BHip)l EPPY) ] !

5-nmet hoxy | Hbenzoi m dazole (8 (55-L 1393)) .. The reaction was

carried out(3¥LSEH T todntion éfwﬁﬂr%b%%&fa’ff utyhgsjtqq §10.02 g, 52 mmol) in dry

5- met hoxy- bgRgQqj Z0ds Qrdp@ise MBded QerRBuli TR M i Betn¥A(80 BE, d.14h&) srmegnd (87)
as a 50150 mxtur%gof th dg t\?/o regi o i soners, gccg]ra( |H%u;o 1|—2NIVR. Yield 62

ng (429 . 2@1619%@%@;@@9@@#%@;1&@93%@&—@@ qud 23t ¢ 20'R hefare pddieg 2 dim 1 y1)
propyl] sl 1sheRack cﬁloﬁh%m ?ﬁﬁ)( mi, 98 ikmd} &%Mg@he
reacti on was carried out accor ng to t er aI pl‘ ocedure usl ng

benzoi m dazwis frtler ptimed 4 2267C o8 higflovedép = D)Oftae aggiepes auprporiiny fcklorid® npound

1), 7 3. 7 BRep TR0 Yl ghepye gk IRyl 2 i hahattg ) . 25

2 70 (d, 2ldombiedbszapicbases weredlipd over BES0O¢ an@ bfjaporated & Yaduo Ridive the ded_ 14

9 0.
§/Im) prg')pyl ]- fe;[c&) uoro(rgrg)tE(E?P%# &h%be‘%a%%sgr%%gaz)éfﬁq %S?ﬂ%“%% %mﬁﬁﬁff))
;’hte _rfeam i ong&lﬁm} !baﬁ’d [M@-Ebbwl bnk?:lv? ghmﬂhmr%cgmhe;:gerﬁbWr ggﬁlfhngt o
-trifuoro - enzoi m 0 e e title
conpound 8% gl7d ?'tr'i @Zt"ﬂ% ”%1@6& e R‘W&?%ﬂ%? t8 7.78
(d, 1H, 7.(ﬂ4.0(gd36ﬁ1b|)01)ﬂdﬁ&o@%e(iﬂﬂﬂ)vﬁséddﬂ%chlbw butﬁyﬂ&ﬂ&ﬂde(zmg,sg 86 (d,
(" o1ty aisg e approvistsdsam b sy U s 1 8 oo R EAGlioh T
Exanpl e 86. wisdredicll fdefiyd aidaemﬁmi nJ fcﬂlawledby Saphaiondo a@InéhsTaﬂd éalim:lﬁw est er
G, B2 bl ) CHmalpgr PReRArS 0 o oG - dph Eesost e Eoroait 1 0BSHTA (o
, 52 ac [
hexane) (8Og(]nj7%Qolﬁﬁapagﬂylaﬁbnggd;eﬂbﬁylr@@gt|on m xture was st| rred for

30 mn at 0C and 2 at - 20C before addjn sol uti on of

triznet hyI t i nchieermale §5n {a{‘ff(ﬁﬁﬁy’(ﬂpmd"(eﬁy’érbwwmefﬁ’fffﬁ?'f’“’"‘FH’é“ﬂ"@'ﬁtt i on
m xture l%ﬁeﬁﬁ?ofs?MFs@}i &haswas%ﬁ&gé&mﬂ [gt(ﬂcaio&@mﬁﬁyt) Yhaddition of an

aqueous anmmoni um ¢ solution (15 The m xture was

extract ed viarpmic anidiert-tap ester(3.1,2, 2 mupgl m&ﬁ@qﬂﬂ@%ﬁeeé% (heg Sremeldc phases
were dried QYaE a&@&gofiﬁ}gdjﬁé’ Eﬁﬁv\g afghel r@acﬁﬁﬁ&iﬁc‘c&r@wﬁé MRed fRassiud@rbohhtt! €

conmpound (90) (17 whi ¢ s used next reaction w thout further

purificati od: 17398@@3%1) andglre mixpure waﬂurreéuablw {2 h. MreeryQmbarasadded aci d
tert-butyl gaiels lg}%k):ractmn with ethyl acetate (3 x 150 ml). The combined organic 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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(53MF37). To a mixture of (2-trinethylstannanyl phinyl) - cat&Qatioberadid
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 sweosssmmni tril e)pal |l adium (11) (300 ng, 1.2 mmodrusthesséeacti on

m xt ure t@dﬂ%}grérp% ol oration
to dryness aa‘{}’% E‘tgdioocfgﬁrk”nromat g&D %e tang-,1 :2601) %%I%%g% 1)
to produce ¢rhés titletdompowvi3u e @I.l.de cgingbihd pvas dlsgol'(f‘dﬁ/dlﬁﬂlmhﬁthdn dollowed by

henyl -carb r@ﬁp{(}g By,
Bi pe)r/i di ne- %{&@f%gh[% Qﬁ“"rm?&(’b %%tﬁ.{)e}air% Cc aci tsgﬁl gﬁﬁuté’fléoée}%tt er
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MySO4, filtenesl1ame) méﬁpzoas $20.5,0100y5%06 53.2, B30, 83.6.08.7788.5/234, 2214,3225,0] ect ed
to colum chronatograp -’ met hanol ; 20: 1) whi ch produced the pure

title conpolhlt 25 (92) (1 48 g, 52%. Exanple 89. 3 13-(Sutyl piperidine-1

yl) propylj 1H i 2 |
Vo) L (W byl Bl o, S Mb@g%ﬁ%’ﬁff’?ﬁ Wl Bidazole 04 1+ bty

est er ((1 1. 48}3?{1"11@{) mpoawyl Exnmae |3c{t372€/r#yua¢ pm@dtnﬁldfbdatw Y EArg-38-n ) was

i ssol veq | AP BB A B e o
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ol and. (R Pl B CLACCK" PRILiEACRE R nES i E SR

m i(':] u re tefi}ﬁ\/?sN}iw}lexsm;wd avpietiow mate(iﬂ piécipitated.| Thmsat?;al wes ﬁb&xﬂtﬁnﬂyﬁu@mtﬁéfﬂ |e gn

\cl)mver Ngs)c/n g%&]@‘e Tg‘ evapor aot1 13) lﬁ%\ggéﬁ%quﬁeaé}%?%guﬁ%?en

Sﬁ '; gﬁg : 02(r)0¥1e%1326 ixiﬁik&%?(mﬂmﬂl-}f ﬁﬁﬁﬁﬂ&lmﬁ@r@pﬂ}%ﬂﬁﬂﬂ{ﬁ@%bh}ﬁ?@ |?| .

corrpound%%%d@%éz%g%& Qigg’ %bs@%g]@e@qo%gg@?ﬂ?f 3h1§t%1 gr&'? e'SIFF]})O\Ned by

evapor al ed To o pbae e o D e el i o (rom

D+ e hP1 G Hr “ToNBREIIGE P hafEada B AR thrb A e e s g

(32% . (W W%ﬂm%@%b 280231662 5-1464 061d: 10 gd%) .ﬁm l-ﬁlpzrlaﬁIE( d
111), 7.62 (d, 2H,

(t,  2H), 21-3B-grepyll- Qﬂbdml%oglﬂwazm))(%)i }BBNE{H@% 3 @|l§ (d,é P QStH()i %H;
NVR ( CD30D) 31843 0%m, 48), 2.68 (&, 2H), 2.25-2.14 (w, 4H), 1.74 (d, 2H), 1.45-1.22 (m, 7H), 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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141.0, 130.3, 122.5, 120.8,120.5, 110.9, 56.4, 53.2, 35. 48 Q@ober 20047,
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 periwlonessarzyl ) propyl]-5,7-dinitro-111 indazol e I((%l)somssm

39MF43Di N | t | propylJ-1H
i(ndazol e (%auﬁg:ﬁl%?&fé%ﬂ"rgI@?B]For?ﬁgbﬁdfb?éjn%(n?ﬁre annl tric a%l d (?Yn]nl ng) and
sul furic ac(UV/MXBIO0013.2 ml) was stirred at OC for 1.5 h. The pH of the

I xt d' t |
or eci pi t Q?Eé};:%% s 'é'lm ﬁﬁégf 'ﬁ ﬁf’ %’Wdﬁfﬂﬁ f{"a’édﬁmﬁfﬂg ”é"f{é?r e e
(DCM : net midtirewfi crwke bherglemiparidion-1- neetyisull eyl pbenyutndas-
Yield
TITe S oo TRaha it of g b Sp Bl or BARAE DBt acit g 41 g 54 g jmasetioagigh g o
(d, 2H), 7.¢80 ful) wisdirroBat4Bof 72 h ilbjved By Hftids 23000 forB4h. Thareaa:o@tumme;u
2. 27 58 44-1. 38 30-1.19
C2 otV ook cofted ot Sag el adiugien it N0 st pitiiGoR G T 9, Bere ¢
1121 1.21, \1( _17| 7exiﬂ&ﬁbn3*nﬂﬁihy4 a%dfa}% G )ng%lﬂli‘haémﬂbm@br@mc%ﬂm&s werk.died 3er5, 22. 9,

. 2. | e ) - bU - Pl per | ne-
10y o e eS8 Bitcaha (lpagienn s todtoBiet 1418 GF e pragemraguct &b cnige g
T s(ad;xsz( o R cdlimb by @I MeOH,20 23D icte g, ).
, e - pu
pi peri di n 16mppuRd 5 ’F@flﬁﬁr}]&ﬂ &M fiprm i’e‘?ryany'imwaﬂe | Tltﬁ%afategﬁj w yTo
a stirred sg) sitRR oPbxatic REQERI fok %'%n(ﬁa@thﬁﬁ:l—%ethgﬁetﬁer% %Qé‘)v & dry THE

(60 m) at 78C was added n- BulLi i i n hexane) inmol) via a

syringe ov&rstae whid W%@lf?féfheftdldéwdMMSMW&@/%)WP@I%&WM&! Hy C for

2 Do b L @Dk § 78 @6 A AN SOLAIONADL, 1D, 3144, 2,292 (28,

mmol ) dissol. \?@ﬁ, am, m&(quHx 1(92|@L?PD Tiﬁé (hi2kD), Uk 35~ neBs(on OHD, 088 (&, 38 P6r 0.5 h
d f

ana at rt %@t X {}J’eﬁeﬂ%%‘i@hb' é,co tﬁis(ﬁ% 45 sag%dw 38¥t4p£tion

wi th ethyl i ned "‘or gani ¢ phases wete dried
over MySO4, 24712661 241,dAQ. evaporated in vacuo to 60 28 Oct ober 2004 WO

01/ 83472 PCTI US th t 9

Pur ity aceor di nd CEPTR % dby S ot el Sy RS B dGeale e O

[ 3- 'E 4- But %/I (SBMJQISJ dA. amail ﬂdus)cvsplso]pnjge]d withniz (2 oijins-Ginnitlmzpipheny ()9 (d-bufB5MF08) . A
m xt ur.e cru

et yi su?{ arg oDyt Lpnety B By Yaae HE (145D, The i was cooled

hydr oxyl am m@ﬂ’(C)falwbufea by additboncbf(s6didok ngntesatsl _g,mln)mdﬂmambﬁt&r@ ad) ahd ChRigm )
was stirr EQ%%L go ?.fho rAd?‘.lzhorI]l o&'gnaﬁgvﬁgngé/ é&gGS [:4 l%gmol)ogrocgzcei] a The

reaction m
precipitated that was filtered, washed twice with ice-cold water and dried. The filivate 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, 2H), 1.40-1.20 (m, 9H), 0.87 (¢, 31). >C NMR
(CDCl3): 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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was cooled to rt and the pH adjusted with 2 N NaCH to a bsOctobari®i0ti 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.WO@/&83472t he crude product. The crude 10 produdCTAze1/[$a6l fi ed by

col um_chr omat 0g e dsOEM. 14 Mekhipdlin tpliRopiick Alediby- iidiore IOUNT 97

Yield 3. 67rg 18. 39 from2 brom)t i oanl SO he oxal’ate salt was forned

by additio Fé%@) i 7o awoiwtion 9l 3-(egetraonyd<eacthenn Hindazalo(0- i | et her
o 2103, 4. 7SR & el YA ASEIR Wkl iRl do O 1 90y i) WA OT! S0
1H) 7. 41 (actiobpixtGo s ety op3 g@s(ogforez-srdyilnongf wateg(50 ml). Abepauepus 8 ( qv,

)% e e S e 10

36. 4I 359, 3itieB overMgSO4R Hiltbred 8ndievafiotatpd infrennib produce 134 Boflike crude product
B
orm |1 Bkttt pltabeliadtisbary Bl natba B0 ST aberts . ol Vi 1)
pi pter i di n- L-5y13) tcbyiéldlﬂad &gl&memlbtlimﬁSngwﬁm 6313){4ﬁ%l) NHONMVR. (CHCIs) (8152414d) lHjé'?-e
5 ol ) arktid: B 6476 Tiok A e B B W e R0 B BRI AS b 2 R2: P &)

chl ori dm dl(qyd_m;t 188]((21,@13) 9,61 %é, 291) mrmLi OS)(IQCWI)@ST)@ SIPI) et?cmmt(encmat was

filtered, washed er | trate was
di ssol ved i 4 HW éé%?alt% 2( !L’é’el .1{?31:28& N ﬁééﬂ(ﬁé 3n¥‘53 ZPér Fobed %y

extraction it hretfyd 25 acetate (3 x 150 nl). The comnbined organic phases
were dried over S, filtered and evaporated in vacua to produce 1.30 g

of the crude pr Serdwple %hé'[é'r(ﬂ‘&é‘%?ﬁéﬁé‘f“ reowll-p-rreghoxyrd Bigilagate (100)
chr onat ogr a(@.l?‘MF(cl?}f’) o as o?ﬁ@ éﬂor%%rdﬂyﬂlﬂn&tﬁ@xytlﬂ @294 98. The

oxal ate salt was forned %‘; ditfion of oxalic acid and recrﬁstalllsed from

net hanol ditampl) in acgtopirile (3 g wes added 4-tuiynipeidine( Bl s.detlenmpl) pat.ddheand

gi_lr-il) ed. 5. \9(;3 e |(1ga Bor %}&n(e%s@tznedl'ét PMg: §9a3£9%}f43§ddm§n éf ;g%tel( @g mlzﬁ)}'ﬁhe aéu&%s (dd,

2H), 2.15- z»hw v('fmexmed vixﬂB@th@cetaZﬂS x50 mhmld g cqmlpm@t ganfe @psqstwerg 1 1) 13C
5. 0, 53, 5, igh o VS huya kP foorkdd pbyped i phandp s ofteoriqopidalty, °7. 0
Cct ober  200Phe\yde prEBAAPaspEifiedi goh@sochroviategrphy (Ghy] agt4ig: M4BH: \HE:N ; 10
Sol uti of o %Y AR SS e PO TR LA R 1B 3 72 B o
i n acet oni t1H)| €8¢-852 13, LENESREMRH), 3l6b @ HY 8. 1perd2din) ¢HY, 0.56 1t, gH), 2.4 gvmol )  at
A e reah) o i Mine e 5 1 93, A, 681 (SRR MDA bl ©f
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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5 phase was extracted with ethyl acetate (3 x 50 ml) and i&@ctobertfiliéd
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 owevogeaphy (ethyl acetate : McOH : Et3N ; 10 PCT/@B01/138%1 to yiel d

the title cem@ n8|79§t(t YHPBQIQ%Q QS:{O“(@%{i 23’5 %3211),895&%42]&5;', ' M

7.00 (d, 111% 2.99 (m
411), 2.55 ¥#32HH1 %(‘izéﬂld"(ld@’ﬁ@allﬁll@lm%; @)3H)1 . 61 (g, 211),

141108(m7 &7 4 ] ) 3. 143.3,
129.2.113. 1, 10?’2"””899@88 24 4'%1”}’)?'4 5%5%%&“"&%?& lg}&z}s 8, 25 6
23.1, 22.8, @iMfSZEx?aE’p’pMeBtgﬂ plmn(iau(mmcwllﬁrrp@thmmlﬁ mdgao}e (28 mg, 0.09

gr?gyl:]hl or o- pr ggl éﬂﬁé& &ﬂ%%&@@dﬂ@ 4@#&0?[5\4?) in

acetonitril homﬁﬁlbmn)lde\aéumdeﬂw &&Oyiﬂpﬂ §@mmh1)n§'h€(mﬂmte @gas beldiat rieol3 hat A

(50 i Tt falh o ek Bhhadoy MOH B PR R BREL P 55 1)

and the condituaeted w:ﬂ;ﬁ)rﬂM (Epha%mis) angé the contbinediongmee plug@@wa;re diiddtoyer g4,

ted | t d . d d d
o1 aduct vt PRSP Yo i Pafled g pla it SRR EL Phtealofl e 5
© 10 2010 5prepa%z)t1vb(§[ﬁﬂ(hﬁoﬁow&iﬂ)ytn‘dainmncwiﬂpmm dimne Mmlzdnlmyﬁmegﬂ(em% " HNVR
CDC13): 8 7. 111 6. 80- 6,72
(211) ?0, 11- %’nﬁ’? “ﬂ{l *‘E crygtalsaficryy; ﬂ%ﬁlhg 2"%@"?‘3 %eldzi”f)“g}]%)’/?gﬁ%ﬁ%kzll)

1.58 (q, 21(13D3©D9€B is@ﬁi (m), 677113(9 1}19 csﬁ (ﬁ,t 1H)31$5 (d, iﬁj;sl‘ﬂwlﬁ QEP@JGE)(’: 2ﬂ1§0
143.8, 142.6, '120.7, 116.

29.5, 28.8, 2%@@7 2@22%2(‘1"’223{)71 91@’ §H)=255'8éx%§n(ﬁ4 gHé)f’gzit Z‘BUW p| perl din
1yl) pr ODY1OD3bb‘)4 OB P45 428h, 1(21@1117 533\55911)4 582 [sﬂaféﬁfilsmel 3po,er, di n

1-yl)-propy et hoxy- | Fr i ndazol e 0.09 "nmmo ) was di ssol ved in
dry DCMY 1.3 H23a?47.dd6k ed to OC before addltlon of IM bronotribronide

solution in DCI\/IéxC&,,%@ ) 99, 3-8 @Q@%ﬁemﬂlbﬁ_}é%@g‘qwﬁazbﬁf5-01%103‘t for 12 h,

foll owed by addition of water The agueous phase

was 30 ext r @M i 3-13- Mntrl@lwﬂgx WD—Pml]ﬁhTéeth@Wbl}h@dW%ﬁﬁm&Bﬁ%ses wer e
dried over Myg urid{sm%anﬁw Y%Hﬂ?ﬁﬁ(ﬁgoieﬁtd/@@%fo}r Jﬁ%‘b@‘ﬂvﬂ?’ mg of the

crude product I cation b eparfative HPLC fo treatment with
HC in di oxiafnmommmlﬂe mh)tloyuleD@‘éﬂ(Qf‘r%nh P60 emal) Kpowisdire m&l}ehéstmfwﬂ%h,

w0 01, o 2 BP0l of Walekl qgll) ol ABb Hh bl By ) 1" 720"
(t 1M 2. 85exfmicte®@irjth DEN2 83 £ 5 mBhdng the. &ﬂb(nqdlprgm phasds, v&3e (itied @tﬂMgS@tl,GZ (d,
2H), 1.41 (ﬁll'terg d evapzo%atél‘d z% ]fraéugl%o gro uce lzl%lg( Stthe cl:;jllde product. Purification by
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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Exanpl e 9B. 3-13-(4-Butyl -piperidbi-1-yl)-propyll-Iff-ind8Z0ttebs-26004 (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 addiwoeomngsafz | M bronotri brom de solution in DCM (¥zEaGom3s610. 50
mmol ). The m xture was held at A for 12 h, followed by addition of water

(5 mM) and 2N NaOH . (10 ml). The_ aqgueous ase extracted with DCM (3 x
55 ) and  REEE AR GUR e RO Do PID eI AGUEINE | or od and

evapor at ed i froMAKmérRaPT A CaBurd Colgtidifas ATECURIASs Drvek iednsfedtéd Wifi cation by
10 preparative BPLCfoIIQwed bé treat nt with HC di.oxane,, ( M 2 m )

yi el ded t he PR PNsRsetingfig PR @?@@F&P@PW%PW%

DCM i el d: ;Qa&e;ma,ag%anaf&tmm]s w&pgr@m 1ntﬁbﬁes§&e bberldts 1@m7azd 6o df') s 71
(d, 1H), 355(t 5 (t (t, 24 2.22 (qv,
21. 1) 1.97 t esmqfﬂpmﬂldé 51da2% @Waygﬂrsh“%lswe(lﬁ @Fog“"@lwt\*’@l%%

159. 0, 145. 5, 9. 7 15
2.7, 24, 3, 25 ARASbabebf vie drkifha indio ducicabhicsubiraly oMuchcy .7
ji-1-yl)- proﬁ‘}lilqtﬂs]dﬂ((i)NGB)zole 5-o0l (103) (53MF50).

3-[3-(4-Butyl - pi m@eren&mxju)ea pamwio]mémmltw&ypohéédf&%émlt@the%&sémmco 09

nmol ) was dissolved in dr and cool ed Ol before addition of

(; )

1M  bronot ri BFEHf ¢rEPaghel 4’%&%%%0 Sﬁ#ﬁdteﬂ@@afﬁnm) The m xture was
hel d at Agfor 12 ragpogsg_fnghlhﬂmeqd(nhyn@ﬁmrﬁmmgi(lwg;@mﬁ@ ») and 2N NaOH (10
m ). The aqueous ext.ract d WMth DGM (3 x 25 ml) and the conbi ned
organi ¢ phases we erﬁﬁig\é\%?o%?ndﬁﬁ%‘& %% i | t ered and evaporated in vacuo, to
produce 14 ngy of %Mficatwe defisedast. Purification by preparative BPLC
followed by treatpent with.-HC . in dioxane (4 | ded the title
conpound (103) aan3 R R ATA L )éd ATFTEM ALK : %H%%MX]?Y eld: 16 ng, 60%
IH NI\/R 25 ( CD30D)nE(BO#-bd HGHO).1H), 6.77 (s, IH) 6.71 (d, IR, 3.55 (d,

(4 2H), y 2B} vt wall¥ : . 2H),
3 58 > ng(m 9H)W§?59315& &MM& 5?18?8&%}1\.}&!6 ( B?: waflVefirth Las: the SgHed
159. 0, 145. 5, 144. ébbimedTGqunFGZ 113.7,94.4,58.2,54.3,36.5,34.8,31.0,29.7,
24.7, 24. 3, 23 e thhit3 - wirchHRbthdk th%‘éélé‘c%@é :%Gmgactiﬁ%‘bf @%Q%ﬁﬁm&%fﬁi} Assay
Usi ng Muscarinic 30 Receptor Subt pes , and n5. The m, n2,
n8, mi and niveRlivecas belaw pressptedbindiedble bt ypes were cl oned 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. Pat Céri}t Nos. 5,707,798, 5,912,132, and 5, 955,281, and by 63 28 Ot ober

2004 WO 01/83472 PCT/ USOL/ 13561
Table 1. Selectivity of Muscarinic Agonists
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
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Brail ner-Gsborne & Brann, Eur. J. Pharmacol. 295:93 (19938 O¢wber3084cel | 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 amdop&ﬂsnid DNA encodi ng [ 3- gal act osi dase. TreewOwen®se cel | s
wer e grown |n esence, @.Ret ween 1 AM and 40 pMof 5 the test compound
for 5 days. Eﬁ%, the_ gelE@owere |ysed using 0.5% Noni det-P and P-

galact05|dase e ed |
0- ni tr ophenyl - ‘%%E‘g‘{]a&ngé’fw )Bﬁtﬁ.ig% ﬁm&%&%%%?&??%?ﬁ to

t he naxinun1response of t S to The nuscarinic ni st carbachol, and
the followi ng equation was fitted to the data: 10 response = m ni nrum +

(maxi mum - mnimum /(1 + (EC50I[ligand])) Where [ligand] = |igand
concentration. % Efficacy was defined as: (maximum - mni nmum/ (maxi num
response of cells to carbachol). PpEC50 = -l1og (EC50). 15 Were data gave a

bel | -shaped curve, "maxi rum' was defined as the highest observed response.
The results, which denponstrate the sel ective agonist activity of several
conpounds of the invention, are below presented in Table 1. 20 Table 1.

Sel ectivity of Miscarinic Agonists min2nBmind Exanpl e%Ef f pECS0%ES f

PECS0%Ef f pECS0%ES f pECS0%Ef f pECS0 12595. 9n0 responseno responseno response
19867. 3no responseno response706. 5no response 24756. 9no responseno
response4l6. 3no response 28386.5n0 responseno responseno response 32526. 4no
responseno responseno responseno response 41816. 9no responseno

response696. 231<5. 5 42517.1 43666. 3306. Ono response 44726.1 61596. 3no
responseno response396. 0no response 65456. 0no response34< 5.5 73376. 2no
response
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77717.0966. 3 81726.477< 5.5 89857. 3no responseno responses30ci®her 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 < WO%/HE¥ num response of carbachol. This | evel PGHUSSAISItYy s
not considered significantly different to no response. 65 28 Oct ober 2004
WD 01/83472 PCB /USO | /13561 Exanple 101. Effects of Conpound 35AKU- 21 on

| nt aocul ar Press ' Prg | r jn full
B 101 Eéj?& ngf;,ﬁg%ugﬁ?%g’gg?g;ﬁﬁf&Wﬁeﬁ%ﬂ y

/1
consci ous fenal e norrpf g _ _ ascicularis) weighing 3 -
4 kg. Uni | aPewmales.obll stidichyprsrcondvsicd in indly conseiouscionialp gynomodgns moakess

phot ocoagul gl . ) G-t abe JIBS, |

| nvest. ag@%’t&%?g%ﬁoi%&%?)%g#&gf%ﬁ% )#%ﬁlhﬁ%r% g‘a%\ﬁﬁ-éﬁlﬂﬁg%& o all ow
measuri ng i @gembsu photogragdationdo the nirabdcnlar meshpol (S8@yer & BsSivigan, nvest.
pneumatono@ﬁkal&gf%g??i%ﬁbgk _Throughout each study, nonkeys sat in 10

speci al |y désigne e Products, San Francisco) and fed fruits
and juices as neaokeld wefdieainktiug alle masniing istrarcekir proginedIOR) withreemoliclif0 was

formul ated L _an agueous s tio h Istil]led ter, salij.ne or

i trate bt ¢ EpRERANEng SN Bt 68 Hirelifiu pock el e R 80. 1

cont r al ¥ er gleciefedasipned stails {Private Rtoduas, FarFahcism) amifed fnitsvambjdted)as Two 15

basel i ne maasgrqements were made prior to admnistration of the drug,

fol | oned by™ P8t odic neasurements up to 6 hours post drug admi nistration.

The results of tTheSingd wabadatidsiebdwpicale | The drty Walfb@aulatedd0 ad adilesus?. Ccul ar
: " , o

Y potenst Ve Bl Steiol SR g odle & BHAOTRROUR: MOV TAF TR0 %

a 35ul drop; the contralateral eye received an equal volume of saline (or vehicle). Two

o

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.
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SEMR. 25. 06.56.2 N6666 p val ue.008. 009. 016. 012 p val ue i28 @cicbad®pari 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
CHOH, -NHC(bae- M—C(O)-, -NR7-, -CH=N-, or absent; pis 1, 2,3,40r 5 Zis
CR8R9 or a ﬁ! Sooth is are the same and are selected from 1, or 2; each
R1, R2, R3,i.and Béomb@gﬂpﬁqg@mlbg[,); is H am no, hydroxyl, halo, or
straight- or branched-chain Cl.6 alkyl, C2_6 al kenyl, C2_6 al kynyl, Cl1.6
het eroal kyl, Cl1.6 hal oal kyl, -CN, -CF3, -ORll, -COR11l, -NO2, -SRil,
-NHC( O R11, -C(O NR12R13, -NR12R13, ,-NR11C(O) NR12R13, - SO2NR12R13,

-OC(O R 1, -Q(CH2) gNR12R13, or -LCHZGNR ‘2’613, where g is an integer from2
to 6; each R5, R6, and R7, indep | ﬁz H Cl 6 alkyl; fornyl; C3_6
cycl oal kyl; each R8 and Ro, incbg 7/ 1s Hor straight- or
branched-chain Cl1_8 al kyl; 67 28 Cct; Y904 RIOis H, straight- or
branched-chain Cl.B al kyl, C2_8 al kenyl, C2_8 al kynyl, Cl1_8 al kylidene,
Cl_8 al koxy, Cl_8 heteroal kyl, Cl_8 aninoal kyl, Cl1_8 hal oal kb, C1_8

al koxycar bonyl, C _8hydroxyal koxy, Cl -8 hydroxyal kyl, -SH, Cl1_8 al kylthi o,
-O CH2-C5-6

wherein:

Z,1s CRy, Z31s CRy, Z3 is CR3, and Z4 1s CRy;

Wi is NR;s, W3 is N, and W3 is CRg or CG, or W; is NG, W is N and W3 is CRg;
G is of formula (II):

Rto

bt Sl £ (CHz)p Z N
Ry’

(D

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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aryl, C5_6 cycloal kyl, -C(O NRL12R13, -CR11R12R13, -OC(O RI8 Qg¢tober 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, C1_8 alkoxycarbonyl Cl. 8 hydroxyal koxy, G _g hydroxyalkyl or

Cl.8 al kylthiol erei n | O,1 S C

i ndependent |y, i"3°8 Fst “h(f I%T}C?‘B‘fgﬁ%}ﬂ?dséﬁ‘ﬁf alken ]In&tﬁ l_h@ﬁ Béﬁ kenyl ,
C2.8, al kymyky hd@fle &, Qan@w, KyBeter6@kl, @m; Hﬁ%ﬁio'ébk'yl @%Jﬁlolaﬂd atkyl, CL.8

al koxycar bon I hydr oxyal kyl , - substl t ut ed with Cl -3

al kyl or hat xyegbensé - ghmnwaﬂqeér,éhaahygiroxy@wa %ﬁc@wﬁlk)ﬂthlo CO-GH,-Cs.s
(0]

het er ocycl R CR5, t N an

i nteger fr q%hzéf Ecﬁ%aﬁr’?ﬂl %Baiﬁﬁil}% @iﬁ%&{'? ngtggﬁ%ié’nﬁ3 ﬁeﬁslsNﬁ‘ 196" al kyl ;
C3.6 cycl oa(Uﬂﬁ)SNFQERIQQ&IEemMmtsgafﬁbm Dptg;onal |y substituted with halo or
Cl-6 alkyl; or Rl12 and R13 together forma cyclic structure;

phar maceut i cal | YRadéBpiapghi- e5 T?ml'@gtcéﬁmd?l st G AkaWh 22 B‘Ynﬂa@lﬁonpound

of claim1, S Ko hed- chain
C2_8 al kyl, u@ﬁ%ﬁé Re%g}{%xyé' a’ @"&%“gﬁ’%?‘?g é;%fgaﬁ(gii“% fal koxy, or
Cl 8 heter(ﬁltdwbarbaaylmeglqdmmqaaﬂmWIdelwdm@aHMe)réJ;@aﬁayhm@ n-butyl. 4.

The compound of cJlai.m 1, wherei R3, and R4, independently, is
H,  hydroxyl, han?Frelﬂ:ft{?aﬂé’flgfaggﬂqaé@hmé?%o NO2, or straight- or

branched- chai n Qllcl@Rﬂl Hﬂ'eperﬁenﬂ-)h s HOMglﬁdoﬂfra&Jh@&JEhﬁn C""Q%IIS‘I C,% a-'ll&n?ps g nt

or O, pis O1, are H. 6. The conpound of clalm
wherein Z i&- sablkml Ci{s h&teraﬂkﬁlnﬂzanmnmaﬂ@l §3zsh'a oaiﬂyé erﬁﬂmmwbénﬂ,l@nm 6,

wherein RIQ 8. Th d_qf td d i
of the t or M SARI SO er AR B EIRRLE S s e Ciems of N, and
VB is CR6. Hiterddigl, CoppRslodkyaf cg&mt&bsyclaMEﬂaQWR%qpseRgR,21(13l s absent and

pis 3. 10. The conmpound of claim9, wherein RLO is n-butyl. 11. The
conpound of- (CHANRgR13nhie 2B iess fog ie$: avd 6 al kyl . 12. The conpound of

claim2, wherein, ahif%' A HB’bn?%leh&nﬁgsﬁﬁ Cellrﬁlqﬂ&l & 630y010%&y1 'Bp%scorrpound of

claim 12 wher ei n
heteroaryl, optlonally substituted with halo or C,4 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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14. The conpound of claim 12, wherein R5 is H or Cl_6 al k38 Octolhé&.200He
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 peridine)-1-yl-propyl)-1 Hindazol e

1- (3- (4- Pentyl pi peridi ne) - 1- y;l propyl)-1 H i ndazol -(3 -(4-(3

- Met hyl - butyl) - pi peri di ne) - 1- yI propyl)-1 Hindazo 1G(3
-(4-Pentylidene-pip erikkde Lwgr opyl ) -1 HRaD Ql e; Nl-(3
- (4- Propyl i dene- pi peri di ne) pyl)- | Hi \W
1-[3-(4-Butyl pi peridin-1-y - 3-chl or o- H
-[ 3- (4-But yl pi peri di n-1RrRyl) -6-nitro- R4 zol ¥z

| H 1 ndazol e- 3-carboxylic acid (2-(4sbutyl piperidin)-1- yl’ethyl)-am'de; I

[3 -(4-Butylpiperidin- | -yl}y-propyl] -5 -®¥itro-1 i ndazol e;

-2 [ 3- (4-butyl pi peridin-1-yl)-propyl] -5 _nitro-2Hindazol e;
3-[3-(4-Butyl - pi peridine-1-yl)-propyl]-1Hindazole, HCJ;
313 (4-Butyl- bl Ber T dines g Y13 DEobyl oo nr g o | b ndazol
- But yl - pi_peri di ne- ropyl].- initro- in azoe
gb([) 2 §4[ guE 14;' . piﬂ@rqommu&@9¥§11wb ﬁ elsjaétaimﬂfil%bﬁ?aa%pgs 6|9 is Oct ober
u OXy- i ndazol e
3-[3-(4-Butyl -pi peer(fagl%gjmi ?f"il Syo%)v; g 1115hox r H i ndazol e;
3- [ 3- (4- But M. - pi Perdodipoutd gf glajpx 8,p~y1]1&]relhlﬂcs|1mﬂaxdlles-a4lle3dxl
3( 5383:1;/:%'[ iperl e;FIO%{—F{]‘? 1d§1%%)lﬂ€‘f ?p‘}i/h%!ﬁlp%]ﬁfgfaeé?l @abs%ami\p%%r maceut i cal
E:)rrp\(zﬁltlonlacgrlmrﬂe% oﬁ%@félﬁ%ﬂ%l@?&ﬂ@ Rfa- @utﬂorzrgoundCoRL {/\ir nul %Rz(sl)wz
erein i S : i S IS : IS is
is N, and V& is TrReoswonal ofeleim dadvharein Rosetor Grg allyll W8, but not both,
I(?:HIC)G’P gr Vs 1 ﬂ%’co%ohﬁd D andh %ﬁe%ezg%?e co%ﬂo%mg formula (11): - -¥

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-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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RoRo Yis 0, S, CHOH, -NHC(O-, -C(O-, -NR7-, -CH=N-28 Qetohirs9; 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, Cl1_6 heteroal kyl, Cl -6 hal oal kyI, 70 28 Cctober 2004 -CN,

i o e N T et el ;e

- (CH2) gNR12R13, 34 W@-Bu@l—lpﬁ)eﬁﬂm-rk?ﬁq&ls?)ﬁ] -6'ethé:y- BH-ik@eBleRS, R6, and R7,
i ndependently, is H Cl 6 alk 6 cycloal kyl; C5_6 aryl,
optionally subst:‘f‘{:f]{%Bqu‘PrPeﬁéﬂblﬂD I@QP)@] éH—klydazolﬂ'4'@S 6 heteroaryl,

optionally subs v hal r g and R9,

i ndependent |y, |§s :I'—itﬁ EQQAt{“PéJ%nq ng gé?lffl]ﬁdhéf allengé? g al kyl;  R10 is H,
straight- or br M@Bubmplpeﬁﬁnﬁl-al)lqybpylpZHanaizlomy-lol C2.8 al kynyI Cl 8
al kyl i dene, koxy, C1,8 heteroal kyl, K Cl1 8 m.noal kyl , Cl-8 haI oaI kyl ,
Cl_g al koxy o‘ﬁ}*‘am@fe W1g3 qugggﬁg}qupn@@ggm F%W%WO 3 gpmpeupd d’

al kyl thi.9 (9 CH2-C5_6 aryl, C5-6 cycloal kyl, -C(O NR12R13, -CR11R12R13,
OC(O)Rll (O (CH2) SNR12R13 or - (CH2) SNR12R13, s being an integer from2
to 8 R30'" is H straight- or branched-chain C, -S alkyl, CMal kenyl, C2_8
al kynyl, C1 8 alkylidene, Cl1_8 al koxy, C3 8 heteroal kyl, Cl1_8 am noal kyl,
C1_8 hal oal kyl, Cl1_8 al koxycar bon)éL £ 8 roxyal koxy, Cl.8

hydr oxyal kyl , or C1_8 al kylthio, wh st one of R10 and R10' is
not H, each Rll i ndependently, is; -~ or branched-chain C -8

al kyl, C2_8 al kenyl, C2.8, alkynyl, _8 hé/'!aeroal kyl, C2_8 am noal kyl ,
C2.8 hal oal kyl, Cl1_8 al koxycarbonyl, C2,8 hydroxyal kyI -C(0O-C5_6 aryl
substituted with C1.3 alkyl or halo, C5 @) aryl, C5-6 heteroaryl, C5-6
cycl.oal kyl, C5.6 heterocycloal kyl, -C(O NR12R13 - CR5R12R13,
-(CH2)tNR12R13, t is an integer from2 to 8; and each Rl12 and R13,

i ndependent |y, iwhdkinCl. 6 al kyl; C3_6 cycloal kyl; or C5_6 heteroaryl,

optionally substituted with halo or C1 6 alk I or R12 and R13 toget her
forma cyclic skrig&Ruréis CRy, Z31is CRy, and Z4 1s

W, is NRs, W3 is N, and W3 is CRg or CG, provzded that one of W, and W3, but
not both, is CG; or W; is NG, W; is N and W3 is CRg;
G is of formula (II):

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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or a pharmaceutically acceptable salt, ester or prodrug tHePelwber 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
conposi tion of claim17, wherein R10 is n-butyl. 71 28 Cctober 2004 19. The

h t f , d R4,
ndependent e 8 PORyy o ORG 908 -SRI uCRORL P o CRAS TRsag MR e, 0
strai ght - ONIQE@@WzmbaSOzNﬂzR@a,ad)@Yd))Rn?OO(CTH?)qNR?zR@?@)?L(UPEPqNEENBOS' tion

of claim17, wherein Y is absent or 0, pis 1, or 3, and R8 and Rg are
H 21. The pHagradde ntsger BOMcb®iGi on of claim 20 wherein Z is absent, Y is

absent and pi s3. a e 0 ] R10 S
bty 192" 55 ARSI MERT ihdABhATREH, GRSk, (RRTCL ey KIBNE oo
conpound i sargif optivnaflp suhsticuted with dalkeion QM alks/;NREs. 6%8ter@rﬂ%ptmnalw and V\B i's
CR6. 24. The, phar tical osition of claim?23, wherein Z is absent, Y
i s absent agr‘\‘ag g“i”lg‘g]alom‘écmﬁgﬁ}‘}aceut i cal conposition of claim 24, vv_herel n
RLO is n-butyl. Rgaﬁdﬁga}ﬁ %ﬁ&&ug%}f&ﬂm%'&%rmchsd %‘?’ga%?re' n RS

Is H or Cl6a|ky| ar maceuti cal osition o aim wherein
Z is absent, Y |I§10$0Hestta1gmdormra3:he&%haﬂl€e gph:ari @Q@ﬂkehg]a[}z@a]kwnﬂ; Ci.on of

| ai m 27, h t iti f
C 8 2T Bl B0 el o, o B e SE B " ©
conposi ti Orhlklfxy@!n%ﬁ@ll@r swa%)@'aﬂcok Eclcng%@gl Pﬁ -SH, € Balkylthio, -O-CH,-Cs.g

-(4-n- butylplperldlne§ I ndazo
3- (3-(4-n. by Cps Mkﬂejc( MR AR DGR R LR OV, (O)(CHASNR R of -

1-(3-(4- I\/Et(@ﬁzg)s Ik snbee)i ar}/mté% Ioﬁglln)Zt%S]_H ndazol e; 72 28 COctober 2004

Rio' 1s H, straight- or branched-chain C,.g alkyl, C,. alkenyl, C,.5 alkynyl, Cy.5
alkylidene, C,.g alkoxy, C,.g heteroalkyl, Ci g aminoalkyl, C,_g haloalkyl, Cy3
alkoxycarbonyl, Cis hydroxyalkoxy, C;.g hydroxyalkyl, or C;_g alkylthio,

wherein at least one of Rjp and R,¢' 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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1 -(3 -(4-Pentyl pi peridine)-1-yl-propyl)-1 Hindazole; 28 October 2004
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;
-[3- (4-Butyl pi peri din-1-yl)- propyl] 3-chl oro-1Hindazol e;

[3(4 But 3] pi i n- i.t.ro-1 H.i ndazol

I ndazol 65 ¢ gl RSB ar R L MRS S8R e ey 20 Rt

- (ifid &énm RIH, diytiroxlyl, hitlo) CPE BEH) lakkgt W, G, br it Obibranched-chain
3-(4- %ﬁlylplperldlygrlwy ) - propyl ] nitro- 2H—|nda§§Ie
3- (4-lkylt - pi peri di ne-1-yl)-propyl ]-1Hindazole, HCl; 3-
(

(3 & Uty Per el BB kaPs o TR e P .
- (4- Buir\a, afd ReahdRpard 1! ) - pr opyI] 5- met hoxy-1 H-| ndazol e;
-[3-(4-Butyl - piperidin-1- yl.]-4-met hoxy-1 Hindazol e;
(4= Buty1 - pper i
[

1
1-
| H
[3
2-[
3-[
[

[ 3
But yI - ptlperi erilhfn“iﬁ?‘)eué?%WmPo%ﬁ%?%@é?l%o rherria 248 absent, YIS absent and
3- (p %utyl pi peridin-1-yl)-propyl]-1 Hindazol e-4-01;
[ 3- (4-Butyl - pi peridin-1-yl)-propyl]-1Hindazol e-6-0l; or
3-[3-(4- Butgﬂ pi’ﬂmr;ﬂﬂhnadbugida)lcpmp@mic}n dirélaind2lz otherdsn Bl is ndibtylA met hod of
i ncreasing of a hollner ic.rece in vitro conprising
contacting Qh?ﬂ 3ent 1‘? CEPPRT O%F@%fel’f’{l@%‘t‘gierﬁoﬁ’é’o 13&%‘?‘1 nergic
receptﬁahnmiath an effective anount of at |east one conpound of forrmula (I):
wherein: Z1 is CRI, Z2 is CR2, Z3 is CR3, and Z4 is CR4; W is NR5, W is
N, and WB is CR6 or CG or W is NG W is Nand WB is CR6; 73 28 Cctober
2004 Gis of formula (I1): 'RY (CH'} Zzv X1111 N RRo Rioo Yis 0, S CHOH,
-NHC(O -, -C(O-, -NR7-, - or absent; pis 1] 2, 3640r5 Z is CRBR9
or absent; R

3
3-
3-

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 and

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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both is are the sane and are selected fromis 1, or 2; ed30O&fiberR2)4R3, and
R4, independently, is H amno, 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, -NO»2, -SRI,, -NHC(O R11,

-C(O NR12R13, -NR12R13, -NRI1C(O) NR12R13, -S02NR12R13, -OC(O) R11,

- CH2) gNR12R13, - { CH wher .S a integer from2 to 6; each
R5, R6, and R7, %'ﬁ%@%éﬁﬂéﬁ’tﬁe%m%%ﬁl"p@ g ]g['F n[ForrryI C3.6 cycl oal kyl ;
C5-6 aryl, optinpmaid-y-selsibh ¥idike)DRY 0prepyl Lﬁmahé@ré or C5_6

het eroaryl, opti ogg{ g sggitle)?gg V\ntr? hs/10p f’ygzlcljl 6 al kyI each R8 and
R9, i ndependent I y(3-( mtﬂndegwattegmne)ﬂrylwm}&hbﬂmqlvaph, Cl_8 alkyl; R0 is

H, straight- or ain.Cl en C2.8 al kynyl Cl1 8
al kyl i dene, 8’b (% ‘;?Py eng- Tt kﬁrp""é’if@gﬁ%&%ﬁ ‘kyl . CI-8 hal oal kyT,
Cl_8 al koxycar bonyi- (4-Eﬁgg§)1ﬂseﬂﬂi1@>mﬂj mp?n] 3@11&ohwtmazabkyl -SH, Cl1_5
alkylthio, -0-CH2-C5-6 ary oal k C(O NR12R13 -CR | R12R13,

-O0C(O R11, -(O (bﬁz%ﬁl’@ﬂkﬁﬁ@d@i 1'Y1XEHCI2)’]§1€F€11£'R1§IIT§1%P:ng an integer f rom 2

to 8 Rlo is H, i -a_ kenyl ,

al kynyl, C1.8 a ??daggﬁre\e?’ 9&&8@%2%%%3 qﬁ%kwégﬁe@er oa%y'ih%é%l géam noal kyI
E:ldS hal Fﬁl Ikyl Eﬂ31@18Baﬂlyﬂ@Iﬁfm ﬂ)qﬂybz;opﬂ]—s&nh'lydﬂ{}mdatdde)(%/ RIC%) 8 i RO
ydr oxyal ky al ky lo- erei one o an is
nlo}( :—I gglcg Rlli 2&18’@'&1}{ e g;ﬁ v RIIOP%I?? ﬁ'gq’é% Eakziﬂiean(c::ged chain ICL ?

al Ky a - ARDE g am noal ky
C2. 8 hal oal kyl , ejgld %4 Bﬁ%%%})ggr ggy b p%)yg Jn‘?&aﬁ%lc’tng%ar 2004 hydr oxyal kyI

-C(0-C5-6 aryI %Lﬂaé‘tButyl-prpemﬂmh-lcm)@rnyk]yﬁmm Héhmiazdls-G aryl, Cs-6

het er oaryl , _ tero NR12R13

- CR5R12R13, (&gfﬁéﬁ?m@’g‘g PFHY @g%%%%fl&%@ ®and each R12 and
R13, i ndependentd.y3-(4-Butgi-plpbrifinal Klprofsdl-6-ntated 1}k_yx|xdaz@1% C5-6  heteroaryl,
optionally substi EBu%e it F@% hal o (!g?p 1193} | ky I;)@f)lr R12 and R13 t oget her

forma cyclic st E3u%BB@I-Pmeﬂémpha})rﬁ@l@{l}f*@%ﬁth%ﬂ%%@%ﬁaé@lee salt, ester or

prodrug thereof T, of tgﬁ olinergic receptor
is a nmuscarinic 3?@3 %4 ?ﬁtﬁ}pgﬁgm%gﬁ%é@lﬁ% rr\tmﬁcfxg) th \M%lg’r ein the
muscarinic recerﬂ-gr(cl—Bu@{ pipefidint1-p)geepyiPi H-indeokpi-of, subtype. 34. The
met hod of claim 32 wherein the nuscarinic receptor is of the md nuscarinic
3-[3-(4-Butyl-pipenidin-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):

23\ j:

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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receptor subtype. 35. The met hod of claim 32 wherein the 288ctabenti0d4
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
of claim 32 mher§|¥%£¢$ Wuiﬁgrlnic receptor is truncated, nutated, or
nodi fi ed. 39. Th B8Y81 ¢ ai m 31 wherein the activity is a signaling
activity of a cholinergic receptor. 40. The nmethod of claim 31 wherein the
activity is associated with nuscarinic receptor activation. 41. The net hod
of claim 31 wherein the conpqund is a cholinergiq agepist. 42. The net hod
of claim 31 wherein the co urRd_i plprtiva tNHe m, or M rmuscarinic
receptor subtype, or both the ml and T nuscar NV Qgeptor subtypes. 43. A
met hod of activating a cholinergic receptor in vi‘fro conprising contacting
the <cholinergic receptor or a syste I@ ntai ning the cholinergic receptor
with an effective amobunt of at |east one conpound of claim1. 75 28

Cct ober 2004 44. The met hod of claim43 wherein the conpound is a
cholinergic ago Q | ai.m 43 rein the conpound is

sel ective for th §ﬁﬂH6§fiﬁﬁ%ﬁﬁ ﬁ%cﬁ1a§g% ﬁyggﬁééﬁﬁpﬁWE recept or
subtype. 46. Thq,gqtboﬂtﬁgrgﬂ aim 43 wherein the cholinergic receptor is a
muscarinic receptor. ~47. The nethod of claim43 wherein the nuscarinic
receptor is the is @RsRwbr ahsemtar i ni c receptor subtype. 48. The nethod of

cl ai m 43 wherei arinic rece s i.n.the central nervous system
49. The net hod q?otﬂlfﬁﬂﬁstﬁ% %ee?'r@i He ?fﬁ%&%@@gﬁ? hi ¥ % eceptor is in the
peripheral nervausRSYE, Rm ana% ihaepaiabifg isof, shidbMyHdoWNafag, Br ktR@ght- or
muscarinic receptor is 1n_the gastr0|ntest|nal system heart, endocrine

gl ands, or Bremeyed-chain Cihéﬂ%t%cﬁ lemyk Cais lkayByMfes Beteroakel, s daloakiys
receptor iscy UeRa Sﬁ‘n, TEORY S G}*102, -SR11, -NHC(O)R,3, -C(O)NR12R 13, -NR 2R3,

-NR11C(O)NR 2R 13, -SO:2NR 2R3, “OC(O)R 11, -O(CH2)qNR 2R3, or -(CH2)dNR 2R3,

where ¢ 1s an integer from 2 to 6;

each Rs, Rg, and Ry, independently, is H, C,.¢ alkyl; formyl; Cs.4 cycloalkyl; Cs.g
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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nodi fied. 52. Use of an effective anpbunt of at |east one Z®Opobad2(®# 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 inpairnent forgetfulness confusion, nenory | oss,

attentional, defic i Ci t uaI ti pres n, pain,
sl eep di sorl}}'g‘f B(ggcﬁggfé “HE "61& ‘33 glr 3’5”\7?(3 éﬁ%ﬁanm a, and
i ncr eased IH&érBQ@LI I@% cpElegiE il @5 55&6I0$£?(ﬁ0$1ﬁﬁ, @((})NRdR]?ZCR\éRﬁR%I n the

di sease condition is selected fromthe group consisting of
neur odegeneX @R dRsebisan ingeidiont e 8indease, Parkinson' s d| sease,

Hunt t d
o "o’ SRRy B EIpha S A ¢ SR RBNE S S
age- r el at echetargayl, ioptiorthdlyIsubetituted tviththalnord®id atiyll; 59 aneR;; tsgdld&rform af ant

death syndro and gI aucoma. 55. The use of claimb55 wherein the disease
condi ti on iYCEaHEE®IBY a cholinergic receptor dysfunction. 56. The use of

cl ai m 52 wher ei ased activity of
a cholinergic r;bcegﬁa%&%gﬁ&é&%g%ggib?gi% Z&?@ﬁ%‘ﬂﬁ%g%?% cI ai m 52 wherein
t he di seas 932cond1"he| roethod of cleisredil bhetensthe oholateotic neeptoris a reesptioicsecebir. The

5o The uacibr BRI RHOPET 5 PG CE ARISHR IS Beampcls o B h iRt

Wscarﬂeéﬁp@)rsﬁE@?@t or subtype. 60. The use of claim58 wherein the nuscarinic
receptor is inthe central nervous system 61. The use of claim58 wherein

t he nuscarﬁrﬂu c rErapetbed pbclpim 3hwhprsin thh oxustarinde veoepiosipof 8m 182 Mblsearinge  of
cl ai mr%@e Jel t Dt he nuscarinic receptor is in gastrointestinal system
heart, ERAOCT T HB ‘gl ands, or lungs. 63. The use of claim58 wherein the

nuscari ni ¢ 3%ecepri@méthiod bfiElaiat 8Twheneirathe husedrinidRAbftbel in i cehisdl mefvoas
ef fective anount of at | east one conpound of claiml1l for the preparation
of a nEF®anment useful in the treatnment of a disease condition caused by

reduced  |eyel s e AGRLY bEARM 92 whbidin 8 Smbarftlo RELAGHs YR aR TRHBherdl !

| east one COI'TpOUﬂ alm
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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preparation of a nmedicanment useful in the treatnent of gl28Qctsher 2004

44.  The method of claim 43 wherein the compound is a cholinergic agonist.

45, The method of claim 43 wherein the compound is selective for the m1, m4, or
both the m1 and m4 muscarinic receptor subtype.

46.  The method of claim 43 wherein the cholinergic receptor is a muscarinic receptor.

47.  The method of claim 43 wherein the muscarinic receptor is the m1 or m4
muscarinic receptor subtype.

48.  The method of claim 43 wherein the muscarinic receptor is in the central nervous
system.

49.  The method of claim 43 wherein the muscarinic receptor is in the peripheral
nervous system.

50.  The method of claim 43 wherein the muscarinic receptor is in the gastrointestinal
system, heart, endocrine glands, or lungs.

51.  The method of claim 43 wherein the muscarinic receptor is truncated, mutated, or
modified.

52.  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 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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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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