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ACTIVITY Imw C RECEPTORS The present invention rebaSepsteinben2002l
conmpounds \\ el ective far nusearinic acetyl choline receptor
subtypes, as ygldr @as to nethods for activating muscarinic receptors and for
treating or alleviating diseases in which nodification of muscarinic
receptor actiwoeysRd beneficial. 10 Background of the | nveRCT/USINIASTari ni C
acetyl choline receptors play a cenual role in the central nervous system
for higher cognitcoMPOUMDSMITHRCHERATYIIN MUSE dgh%;ﬁroas

par asynpat heti ¢ nervous system C oning has established the presence of
five distinct nuscarinic 15 receptor subtypes (terned m-nb) (ef. T.I.
Bonner et al) Science 237) 1987) ¥ | . Bonner et 1,
1988, pp. 403-410). It has been fg&hdd&taﬁgﬁﬁ?aﬁns the pr edom”nwjmm"mummm in
the cerebral cortex and is believed to be involved in the contr ot
cognitive functions. n2 is predomnant in heart and is believed to be

invol ved in the control of heart rate) nB is believed to be involved in
gast r oi nt est i ndhe ZBessnd inxenter yelptpsada nevsl neamporeds whichedr slsctivgefari ng and
sal i vation, ffschfinie'Re9kholide Reahdt suBHfesMas iviellPiCRE Hethols Rirdldivalg My be
invol ved certain functions of the cent fal nervous system associ ated with

t he dopam nemyscerinig secaptorsppidrfay rastipgipredleyjptinggiseasss imwhich madifisatiangnds ( S.

| ver sen, '—ifﬁu&ﬁ@?&@ptﬁ%&f\%isb’eﬂﬁlﬂbn 1 997, pp. 1145-1152) have shown

that muscarinic conpounds have a 25 profound effect on cognitive functions,
e.g. leathing and nenory. This woul d suggest a potential utility of
nuscarini ¢ agonists in the inprgay&eFihd of tleQAVUntibye functions in diseases
characterized by cognitive inpairnent) both age-related (such as

Al zhei mer' s di Musserinig agatplsholme Fesspiorsplan ddcensnl wifein deacengral Bervdusas
attention defysehi fdVRRHeAEbitive RindHoRN a8 Vel -as IP tRonedh@M phByRpAERECE Of
nmuscarini c receptor subtypes in various tissues, it would appear that the m
1 receptor sBUBYSHSeSYSEmM; (doning danpeiabiished tBeidrasence (o€ fiver diptingt mushatipie  pasal

ganglia and RLCBRACH ((d}R1e8 l 1LmHQEO TN Borkner et 3R SHPAG 3721 987 BpS §AL-I Ni C
receptor bindi ﬁﬁ Si tmgg&.( © Lné?g ; Sci . %SA 93, 1996,

cf. A Proc. Natl. Acad.
pp. 135411353% I} B°%§°&?éeh’%’%bd§gﬁ PPHA-41Ak Ithas begndoynddhatimlyis the) subt ype
pl ays a naj opreldthBaUsublyipk Uh Bhé cdrétrdl ORBEadS ts beliddedSOPEL HISK e R0thee 7
PCT/ US99/ 07a5? as a postsvnapt.i c g)és,carl nic rece to:ﬁ?gl ,ocahed on
chol i nocept i GRtREGf SAENIYE fYRStORSORGrIE PRedamipant IobreEmBdsls Betexsd e fbs
cogni tive anghveRE®in thel 86httd) o héwictate Sm3 isklisvell @ Bein®olh®y Wrgastuiiéstifalt or to
the m responsges. neasured in. these reqgi ons of the.brai4n. | t h.afbr£revi ously
been four t A%t YTHBRCTACH mulﬁg"g‘c?éiwé{]éﬁs(éﬁa?% 204 SHTEHRR MAHD BECPSERE™R: such as
Al zhei mer' s dhdafsB, preseat ac bmipanti mdy by iswiwedtdensin | fassions ofidet eehediol i ne i n
the brain. This is believed to &ﬁ t(ﬂ)e resul t ‘if degeneration of cholinergic
neurons in t REVBESKTCR Srefiated Mitihe OPHAIREBSY ¥y eas of the associ ati on
.cortex and hi ppotimapsiedieshofovariods masclrirgdBganps (S dwesses, Lifef Scidacesl 60gNoen,

' . Thi iy di I t th h diti be t ted

27 et anst AR, 7R TAFHTEET ey eyt e RSt BRmPRiGF gt it on

i n the afkecpedowiesiactoh dopnitibe Aunttions e galeaming and miamarxye This stoaldisnggestist er ase
AChE) inhibit . 9-am no-1,.2. 3. 4 tetrahyd i [

Fosults in af PoiEradBliogE muliiRCihnfn i i Al SASRHE RalyoBll ')

causes st i muldseasenchatacrrizehby mgmyivgmphmm,. boﬁszgnirﬂged tseelt mﬁzhelhw‘sr e_sul ted

i a moderat ¢;30d of BRI ehifG U Ad: Yk-rellRE QBN E Yehdbr/dehBP hRhcdviRa! €Nt S

(cf. Kasa

disorder).

30 Based on the presence of muscarinic receptor subtypes in various tissues. it would
appear that the m1 receptor subtype is the more abundant one in the cerebral cortex,
basal ganglia and hippocampus where it accounts for 35-60% of all musc.arinic
receptor binding sites (cf. A, Levey, Proc. Natl. Acad. Sci. USA 93, 1996, pp. 13541-
13546). 1t has been proposed that the m1] (and possibly m4) subtype plays a major role
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t s et al., supra). On the other hand, tacrine has been found to have
cholinergic side effects due to the peripheral acetylcholine stinulation. |,
These incl ude abdom nal cranps, nausea, voniting, diarrheg %?%;1 %g

wei ght | oss) 5) at hy and depression. Gastrointestinal side ects have
been observedwpr? ’Mt a third of the patients treated. Tamcmssherssmal so
been found to cause significant hepatotoxicity, elevated |iver 20

transani nas es3ha\ROFEYIIBEH mYSeaBRiF e FeenPr J{iRsated :RB‘%'Q?I““?%E“YEPF‘EM% i gre. P
Tayl or, "Anti S hippbasiph &lvap fel olhe
Pkar macol ogi cg‘%be%%eg?g be Ther aQeI?JE’l CS. Ecg’mt eaﬁ'dﬁ@fé??{ﬁx@n@r{éfkfgié % The
adver se ef f ecbse Briot %mh\l@rﬁm%ﬂgées@wwmﬁswé@uthFaeseawnsmf@mbrum lity.

Anot her AChE in

(RS- -benzyl Wlﬁk f’%gﬁ’% Re(:)e)r(x yfc_nun_dltlglactj g%nggl_onsg assocmted wgtlx cr:)oe tgre 1mpment
(donepezi |9, ﬁ!ﬁbasféfczbﬁmeysmﬁp A 2geAmRenied yeﬂlecsmelosmfaacmhbom igyhept ons  of
mld to nmoderghg Phig ibdiRvedSto Be hratuld & de Pera!ﬁ@ﬁ%f@ﬁolﬁb iSHEREGhS in B hepatl ¢
damage has been observed for this conp oung% has glgstrm ntest1 nal

ef fects si ni | basalt forabradn avhigh mawanhé;ea@roéblwowoqwnt@nssmmdnapposmnms the nB
receptor causgdoifad ﬁ'lﬁ%k’é} BrHcRLAEY RPRREH, [shpraf s ﬁﬁdxﬁ?@oﬂ%‘%ﬁ%&%y been
suggested that, since the nuscarinic m1l receptors iIn ef ront al
cortex and hi pisbeendiiens mayeher traatedins af iresiamelipratedayittodrugs st pugmens theenedy or
at | east ayel ﬂﬁi’%gf?‘gﬁn!’&ﬁs‘?p{fféﬁ&um diginl N Al zhei nti s disease

patients by adm ron o rusactlng as agottssts on those nuscarinic
receptors (cf. Jreamept with aeatdciplingesiarase (ACNEXiohibitors sudReas Spamino-Adal-st s and
%o 00rsot o peanRkiding facrfeldanie W hingBB or bMCALY in v bratf MAAP L 2002
of Ther apeut i ipdirecdy ‘caygds timgg®n qf musdarinic ffmtms?@amiemrvnagmrhastqsul(ddel i eved
to be m sel eyl &ieradl :?.rﬂe{&f:ﬁbh Qﬁﬁxﬁ%ﬁgx‘a%rﬁ&?uﬁ&ﬁ% gﬂfente" (&Rl

I ne, have

di sease. such as areco grea er e s'inc n| caI

trials thah AGHE isymabiQroths other hand, pacrige hass been fgpnd) toStmeagholmmlers@est udy
(ef. T. Sundergapdyft oa{he peRpAdrd) &@lchﬁ?ﬁé stinﬁxlat%%8%e§aprnc!33él- ?@oqﬂmal
arecoline was found to have not so rnuch cognitive enhancing fects as
ef fects on beffampohnayses yamifing. diprrkas. ylotaxiay Bgighhlogg, myspathy a@d drpsessice
patients, - SuchadicfestdNdel GRRIs hae"RES SodeReiTh MboftCA ifikd %t ¢ GRdhisCant

uplifting of mood, and significant decrease in anergia. However, presuned m
1 agoni sts ha&f%:atqda‘mnnaéewmmfw 19ccapse skenificant hepatatguisits elevated dixer ve f or

the ne an%oruﬁﬁmﬁﬁsﬁpth%n;ls&b drY BGservedin ﬁﬁod't'%“/‘ @mrme% @& -P. FhyloMed Chem
38, 1995, pp. 2188- ,indicated above, su tﬁge select|V|t IS
presumed to be‘urt@b@malq)w%r Chapter 8 4n QPW&Q”"&"’F ¢ Shargepiogigal or
these agoni st %:@oﬁheﬁaﬁabw g @da 1999 Pp ey 46y ﬂh@adv&@deﬁ&mcvm& }ia\'es

believed to account for the adverse s gastrointestinal effects of

t he
agoni sts. nR el Wda’éft fliniqal, utility; faoth¢roAGhE, intibiter qpﬁ%)nl'bﬂ\z&\?ﬁ)‘&%(?( for t he
nuscari ni ¢ aggigietiok -@fxﬁkﬁﬂ&ﬁgyl]ﬂ&wlplmufeth haoﬂegezs \Aze masofreéhaﬁelbe@r s

di sease, severely limting the doses has beerg~

possi bl e 8o aPRPFoYEd forthe Geagnent et syapigres qfwldtqqév%mre&lﬁmw pdigsase (f

sub-opti nmal dpskska efall $pRHMRG Be ahbeadm%elhapﬁceﬁ%;eym faxothiiseﬂoﬂﬁ;bhﬁd But jland | ow
pot ency of the currently testecrc hol i nergi ¢ conpounds appear to favor the

negative peri picsointestipalsficess similan e ‘ﬁ%?é’ racrine-RIotaply fueito stirleder &f pecause

of weak andl Othe @RS cABd B evated ph@syaipattetic fohe.Woul d therefore be of
great advant age to develo npounds, whi ch have an i nproved sel ectivity for

the m subtype, Wbbas Rmpryhm@ spgaested thah singe é!l?t?‘%cﬁ-";‘rm% Mk Freenters 4 dheng
subtypes. 325 gifromtalUeRiex hidhifposhiPR' appédr kb fhkact, it may be possible to remedy

or at least ameliorate the loss of acetylcholine in Alzheimer’s disease patients by

administration of drugs acting as agonists on those muscarinic receptors (cf. J.H.
Brown and P. Taylor, “Muscarinic Receptor Agonists and Antagonists”, Chapter 7 in
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24 Septenber 2002 WO 99/501 47 PCT/US99/ 07057 Summary of the Invention The
present invention provides conpounds with nmuscarinic agonist activity of
the general formula (1): 5 ~Xa. (Ri)t X3 (Xs)k Z Xz~X. Ni (Rz)~ (CHz)a Y A
to is wherein X,, Xz, X3, X4 and Xs are selected from C, 24 sepébniBer Bogp00r | ;
tisO, 1 or2; @99% ?tral ght or branched-chain C .g al kyl, CZ B al kenyl.
Cz.e al kynyi, B9 kyli dene. C,.B al koxy) C,.e heteroal kyFCT/g899/post

am noai kyl , C B hal oaI K al kox ar b C,.g hydr al koxy) C.B
hydr oxyal kyl ) G@Fﬁ"'%a"‘iﬁém'gf 9?'5 65”'”"65? Q@saoﬁ%éf Jherapegyies, 9‘%§y

substituted w).C .3 alkyl or halo; Cs.~ arYl or Cs~ cycl oal kyI optlonal |y
conprising 1 or nore heteroatons sel ted fromN S a C( O.NR3R4,
-NR3R4, 20 - NR3CH®) musergnic agapistypelicyey t6) homl St‘es"(veiq‘“}lsmémeﬁfﬁd for the

- (CHZ) SNR3R4;  ydagefit BSAlz%n&%ddl&seaExﬁzhtab ‘ire‘éﬁmé EHve %{ ézﬁw%caté%mac
i ndependent |y being selected from ar op tlona ly

conpri sing 1" df °%?%‘W@M@W§’§P‘éé?fe§fvfpr é?ﬁeﬁl}‘@ &) n%ﬁd“@bt@fonal ly
substituted wit xuhfkiandE: Bra»aké(sykev ¢3. WSQY;SH 994-K80), arboiifBwad fhulky 1 0get her

with the N atom) when present, forma c% icring structure conprising 5-6
i's atoms sel echa¥ingtspmuch cognitive sAkpneing gHects as offesia opfhebaydgralichangep often 8; A is

Cs.~i aryl or c@&wedcmck%édﬁlr' s) di@.é’dé@ 8&%&50 Bédhl % EQfEﬂfﬂcExktnﬁcrlasQ lin "HR&Er

het er oat ons sel ected from N, H, amno) hydroxyl, halo, or
strai ght or br%h\‘!ﬁeé!%‘ﬁﬁ#“ﬁ“@ﬁm&“d’ﬂm yn@smﬁ@ankéwwa;e i anergigh. fkpmgyer, C, . ~

al koxy) C g b ﬂ?&hﬁé@ﬂ]kﬁbﬁm&ave lﬁ@ﬂé&ﬁfo&ﬂd to lﬁ weak pgﬁ‘llapi’éomé{s)sel%&“g fo

al kylthio, C .~ al car bony - 3)
NHC( O R3, - C( csmpaém o mispséymt mawwwer-m Rl JCMWF@R@ 38,
Q( CHz) gNR3, q\é%?p Qf88‘ il@ﬂz)\.q md aﬁ@f‘er ﬁﬂckub ldcﬂ%ﬁgﬁrprésﬁﬂgd o b 6, N

is 0) 1, 2) 3 or groups Rz, eing thHe sane or different;
pis 0 or an |fﬁﬁtpé©5él?le qu &t cardjayassular Qlfgliﬁs"tbﬁ OGH@,SétaSQWGEZEyh)’C&rdIa

and bradycardia, and m3 activity is believed to account for the adverse
15 gastrointestinal effects of the agonists.
m2 and/or m3 activity is therefore a significant drawback for the muscarinic
agonists proposed until now for the treatment of Alzheimer’s disease, severely
limiting the doses of the drugs which it has been possible to administer to patients
who may therefore have received sub-optimal doses. Furthermore, the lack of subtype
20  selectivity and low potency of the currently tested cholinergic compounds appear to
favor the negative peripheral side effects and have limited cognitive effects because
of weak and/or opposing actions in the brain. It would therefore be of great advantage
to develop compounds which have an improved selectivity for the ml subtype, but—
which have little or no activity on the m2 and m3 subtypes.
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wo 99rsoi 47 24 Septenber 2002 PCTNS99107057 Y is O S, CH-H, -NHC(O) -,
-C(ONH, -C(O-, -0C(O-, NR~-or -CH=N, and R~ is Hor C-. ~ alkyl; or .
absent; and , Z is CRaRs wherein Ra and R4 are i ndependen rom
H, and straight or branched chain C-.e alkyl; or s a phar:#tg'ys é@"@%’?aﬁ
accept abl e saWOp9%§34%r or prodrug thereof. The pr esent mvelNIlVllsmldﬂmt her
provi des pharnmaceutical conpositions conprising an effective anount of a
conmpound of forrmula (I). Further rﬂ\mmwcbfﬂreelnmhnds of treating the

synptor~,s of a di Ci th reduced | evel s

acetyl chol i ne, sai ﬁ@?ﬁgﬁ &&QﬁbﬁéSﬁd?&%& A AT g‘f“ r“‘“ﬁ%‘“g‘%%gwaﬁéﬁ‘f‘}ycﬁ I y

ef fective armmhegcxferaﬂhfaxmutadi)l tion conprising a conpound of forrmula (1). In
yet a further enbodi nent, the present invention provides a nethod of
treating the synptons of a disease or condition associrated with increased
i ntraocul ars pressure. such as) for exanple, glaucoma, where t?ﬁ rret hod
conprises admi ni stering, herapeutl cally effecti . 3]
conposi tion co _SJ_rig_ Cbﬁ;ﬂ.u feumla 1y
According to o aspe"élt\)ngthe pr esent |ﬁ\?ent| on, R
compound of formula (1): "X/ X4. X N5~z X ~~)n Al Ein X, X2, X3, X4
and XS are selected fromC, N and O kisOorl; t is O, 1 or 2;, R is
straight or branehedinchain C g al kyI, C2_8 al kenyl, C~_8 al kynyl, Cl g
aIkyIidene Clg 0 roal ky C 8amnoa|ky| C1l _8
hal o al kyl ' ’@ér%ﬁ&é‘&%@%ﬁ’ °€%ﬂ’§¢1%?'}5‘15§/a| koxy, CL_8 hydroxyal kyl ,
-SH, C1._8 aI kylthnmor-lc} CH2-Cs_6 aryl -C(O)-C5_6 aryl substituted with

Cl_3 al kyl or { Esg aryl or G5 6 cycloal kyl optionally conprising 1 or
nor e het eroat ons ‘§é)r &ed fromN S and O -C(O NR3R4, - NR3R4, 7

- Zlecg O)RgR~RS CRB R4, straigh( @}]I:!?anch(@)}(aﬁ-lz) smngmc;zg auce@ﬂzrwmﬂvl \@herg :33
an are sane., or epent ependent | y ed from
H C1 6 al kyl; 35@%“ CarGrt BIPKGn e E?B%Bﬁy? “T“&?F&P?{o G- ‘hb%}g?@gtiﬁ

sel ected from dtkox@:aabni\ys Ciamgdmpyiliang) Cis lmdhs:tyalkylt@dl Wi & blkiigtie) -OrCIGL 6

al kyl; C3_6 cgsl oal kyl; or R3 and R4 together with the N atom v\,henl

present, form&fcyclic ring structure conprising 5-6 atoms sel ect &"
N, S and O and:(9)4&4eunyll subsgmtcdfwmmgtanqﬂ; orfales @3 & e Tk @ycléabkyl

cycl oal kyl, each optiona het ed from
NS and o Rarignl Siipriite I RBI e hatertt R OB A RN Cha
1 6 al kyl, C2NR3Rl, kenyl c2 6 al kynyl, C1 6 al koxy C1 6 hetero alkyl,
C1 6 amnppa I Gl ~ al kylthio,
o s B C@%‘ngﬁ R O)RNHQ’B?@N% RRR R K
- NR3C( O) NRARS, R+ 408(K3) 488 the- sg(n@) dR 3l rent, GacH-iHepdRasntly MRS Beleased frérTiH2 XIWNR3R4;
where g is an Al@l;e@&rm';lr&@o&alfyoco%réﬁg 1 or more l_metqroatoms selected from N, O and

S, and optionally substituted with halo or C,.¢ alkyl; Cs.¢ cycloalkyl; or Ry and Ry

together with the N atom, when present, form a cyclic ring structure comprising 5-6

from C,

25  atoms selected from C, N, S and O; and s is an integer from 0 to §;
A is Cs.q2 aryl or Csy cycloalkyl, each optionally comprising 1 or more
heteroatoms selected from N, S and O;
R; is H, amino, hydroxyl, halo, or straight or branched-chain C,. alkyl, Ci¢
alkenyl, C,. alkynyl, C,.¢ alkoxy, C;.s heteroalkyl, C, aminoalkyl, C,.¢ haloalkyl,
30 Cy¢ alkylthio, Ci alkoxycarbonyl, -CN, -CF;, -ORj;, -COR; NO; -NHR; -
NHC(O)R;, -C(O)NR3Rs, -NRjRs, -NR;C(O)NR4R;s, -OC(O)R;, -C(O)RiRs,
-O(CH;){NR3, -CNR3R or -(CH32){NR3R4; where q is an integer from | to 6;
nis0, 1, 2, 3 or 4, the groups Ry, when n > 1, being the same or different;

p is 0 or an integer from 1 to 5;
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24 Septenber 2002 nis 0, 1, 2, 3 or 4, the groups R2, when n > 1, being

the sane or different; pis 0 or an |nteger fromlto 5 Yzé%eﬁemgerﬁd@"

-NHC(O -, -C(O NH, C(O) -OC(O -, NR~ or -CH=N-, and R-is

al kyl ; or absaigossosr | S CR8RO wherein R8 and RO are |ndepeng@ﬁ{,§9y,o,§§a,l ect ed

fromH, and straight or branched-chain C1 _8 alkyl; provided where

-(CH2) P-Y- i s - {Gkid) 8; E46H, -NHC«:&)CH’@I@»@!-, -col, x.bc(d)r NG or XBHaKE afd T hat

-A-(R2)" and R are not together: o-nethyl-phenyl and n- butyl,

respect i vel y; RyinHop Crapllyl n%‘ﬁ’ﬁiﬂt andespectively: or p-fluoro-phenyl and

- O (CH2) 2CH3, 1 29PERIR, eHeYein RE ami RYBE iHACHuAtertIg|shl¥ctaf FEMIIAING s@Adth or €St Er Or

prodrug thereof. According to another aspect of the present invention,

there i s provrashedehainigpliyl obffecti ve anount of a conpound of formula

(1), ~R2)ng x4\ xg a&mace&xmh&emmhuasstérfaermgfu?&é&re of a medi cament for

agoni zing a nuscarinic receptor, wherein X3, X4 and XS are sel ected

from C, N and CThe&prewot inventionsfugthes mr%'xdeﬂlphmaswaal@qmpewnmmwna: hai n

C g al kyl, By al kyl | dene, Cl1_8 al koxy, Cl1_8
%—e?fg&iv%ﬁﬁ%b to@%c&n@uﬁ% %orm\gﬁﬁlgl

het er oal ky I am noa C1_8 al koxycar bonyl, C_8
hydr oxyal koxy, Brrthgr nwndgd(mmgthod_ s ofeating U8 Ympamngfl 2 dis@soppeoadition ar yI
-C(O-Cs 6 ar S ut th a al Crufhad"

cycl oal kyl %ogﬁgpl ;‘hﬁzhon'%éri'i‘c\sé? nmvgﬂ 5ot n%%l%hg{%érqogggns seldecct%g]g %‘rom N, S
and O cch) Nﬁaﬂm;tcnnummrap cgffqmwn@mm,a cOmp@iiRR, congyrising GH2) SNR3IR4
or -(CH2) 9NR3R4., \WelrforRala and RS are the sane or different, each
|ndependently Ing selected fromH Cl 6 al kyl; CS_6 aryl 5b 24

Sept enber 2002 bywet o frttiey ewbedimensi the presant invertionipsovides mehod of teeatiegd f r om N,

O and S, and RPW&%J c?:/s 2 %ﬁ% %rﬁqmwé{bﬁﬂékl%tﬂrmcgﬁgdeﬂrgé&ﬂar ﬁéssﬁr}go ‘ma

cycl oal kyl; t er wmth rese
cyclic ring stuehiesufe mmph glavgorsia, Gwhare rthe mﬁmdt e@nﬂn@namlmtﬂiﬁg amd O and
sis aninte :;91%% [i%h ¢ a4 K,
optionall yst cgtﬁé réegﬁﬁgl@fhgcrﬁﬁoa@g et eroa %rtnshse ect ed I‘Ol’%q Séorg}l O Rz is

H, am no, hyo[vl)oxyl haI o, or straight or branched-chain C1_6 al kyl, Cz~

al kenyl, C2_6 al kynyl Cl 6 al koxy, Cl1_6 heteroal kyl, Cl1_6 am noal kyI, ClL 6
hal oal kyl, Cl_6 al koxycar bonyl, -CN, -CF3, -OR3, CCRS, NOz, - NHRS,
-NHC(O)RB, - C(O NR3R4, NR3R4, -NR3(:(O)NR4R5, -OC(O R3, -C(O R3KR4,

- (CH2) qNR3, - CNR3R4 or (CH2) gNR3R4; where g is an integer from1l to 6; n
is 0, 1, 2, 3 or 4, the groups R2, when n > 1, ~being the sane or different;
pis 0 or anlntegerfrom1t05 Yis O S, CHOH -NHC(O-, -C(O NH,
-CO-, -0C(O-, NR~ or -CH=N, and R~ is Hor Cl~ alkyl; or absent; and Z
IS CR8R9 wher ei n Rg and R9 are independently selected ftomH, and straight
or branched chain Cl_g alkyl; or a pharmaceutically acceptable salt, ester
or prodrug thereof.



According to further aspect of the present invention, there_i ro idﬁg] a
phar maceuti cal conposition conprising an effective anpunt 034§e8 Wé 2of
formula (1): X/X4. XWc ~ N~ Z (CHz)p ~~X~ 1 ~~~n Y Al wherein X, X2,
X3, X4 and XS are selected fromC, N and G kisQOprl; tisOorl; 5c 24
Septenber 2002 Rt is straight or branched-chain C1 _g alkyl, C2_8
al kenyl, C2 g alkynyl, C1 s alkylidene, C1 g alkoxy, C1 g hetero
alkyl, C1 g aminoalkyl, C1 _$ halo alkyl, C1 _g al koxycarbonyl, Cl1_8
hydr oxyal koxy, Cl_s hydroxyal kyl, -SH C, g thioalkyl, -O CH2-CS 6 aryl,
-C(O-CS 6 aryl substituted with C1_3 alkyl or halo; CS 6 aryl or C5_6
cycl oal kyl optionally conprising 1 or nore heteroatons selected fromN, S
and o @(@mmneaﬂmﬁ theRpgexed) RN, theraiRprovididl opeapound(ad) ( CH2) SNR3R4
ﬁglﬁﬁ where R3, R4 and RS are the sane or different, each
i ndepen eing selected fromH, Cl 6 alkyl; CS 6 aryl opti onal |y
conprising 1 or nore heteroatons selected fromN, Oand S, and optionally
substituted with halo or C1_6 alkyl; C3_6 cycloal kyl; or R3 and R4
together with the NXatom when present, form a cyc structure
conpri sing 56 at?ifns Kk)ect%g frz ? and/ QA s is an integer from
O0to 8, Al )CS Iﬂ Laryw or giéilbalky each opt/ionally cdmprising 1 or
more het er oat ons sePect ed from N, Sand O R2 i 7 am no, hydroxyl, hal o,
or straight or branched-chain C 1 6 al kyl, C2_6 al kenyl, C2_6 al kynyl Cl1
6 al koxy, C1 _6 hetero alkyl, C _6 am noal kyl, C1 6 halo alkyl, C1 _6
al koxycar bon CN, -CF3, -CRS, - COR3, NO2, -NHR3 - NHC( O) R3, C(O)NR3R4,
- NR3R4, é(O)NR4R5 -OC(OR3, -C(OR3R4, -Q(CH2)gNR3, -CNR3R4 or
(CH2)qNB@Ré,eraﬁd%la&eaaedtéuﬂamrcfraem@ to 6, nis 0, 1, 2, 3 or 4, the
groups R2, when n > 1, being the same or different; pis O or an integer
from1 tis@ory;is O S, CHOH, -NHC(O-, -C(ONH, -C(O-, -O(0O-, NR~ or
- CH=N- s Hor C1_4 alkyl; or absent; Z is CRBR9 wherein R8 and R9
are |ndeperfd1ent%y selected fromH, and straight or branched chain Cl_g

al kyl ; @&;ia S@&lgliﬁm'dﬁaﬁdhedi-bh@dn&hﬁaﬂ{ﬁlﬂﬁ; atladntyl, QG stalleyngt, Qiratkyligetd)€hgof ; and
gdpharzz'a euL Cr;g X accﬁ(% a8|1 se axGr?irngaﬁ{(yl Lalgmp C1 8 alléoxycgrborglll |C1 8 2P
hydroxyalkoxy, Cs hydroxyalkyl, -SH, C;.s alkylthlo, -0-CH;,-Cs.¢ aryl, -C(0O)-Cs.¢ aryl
substituted with C,.; alkyl or halo; Cs aryl or Cs.¢ cycloalkyl optionally comprising 1 or
more heteroatoms selected from N, S and O; -C(O)NR3R4, -NR3R4, -NR3;C(O)NR4Rs, -
CR3R4, -OC(O)R3, -(O)(CHa):NR3R, or -(CHz);NR3R4; where R3, R4 and Rs are the same
or different, each independently being selected from H, C;¢ alkyl; Csg aryl optionally

comprising 1 or more heteroatoms selected from N, O and S, and optionally substituted
with halo or Cy alkyl; Cs cycloalkyl; or R; and R4 together with the N atom, when
present, form a cyclic ring structure comprising 5-6 atoms selected from C, N, S and O;
and s is an integer from 0 to §;

A is Cs.qy aryl or Cs.; cycloalkyl, each optionally comprising 1 or more heteroatoms
selected from N, S and O;

R, is H, amino, hydroxyl, halo, or straight or branched-chain C;.¢ alkyl, Cy.¢ alkenyl, Cy.6
alkynyl, C,s alkoxy, C;¢ heteroalkyl, C;s aminoalkyl, C;¢ haloalkyl, Cis
alkoxycarbonyl, Cy¢ alkylthio, -CN, -CF3, -ORj, -COR3, NO,, -NHR3, -NHC(O)R3, -
C(O)NR3Ry, -NR3Ry, -NR3C(O)NR4Rs, -OC(O)Rs, -C(O)R3R4,
-O(CH;)qNR3, -CNR3R4 or -(CHz)qNR3R4; whete q is an integer from 1 to 6;
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According to agai n another aspect of the present invention, there is
provided a use of a therapeutically effective anount of a JMSEAEMBErQ002
receptor agonist in the nmanufacture of medi cament for treating the synptons
of a disease or condition associated with increased intraocul ar pressure.
According to yet another aspect of the present invention, there is provided
a use of a therapeutically effective anount of a conposition conprising a

muscari ni ¢ receptor, agoni st in the manuyfacture of a nedi cament for treating
the synitis®s Lok S01dh BURSYRa, SYI 1 Oy DEEADE 38188 OB r eas e

i ntraocy.amn for ' ing to still another aspect of the present

i nventi ?n@ot(ﬁgﬁzﬁﬁéé&pffdg@iqgég’a nmet hod of identifying agents capabl e of
reduci ndy isn®y 3,0CHO&, -NHEH )+, eC(QNH-, rRE(De0-Qe(), INR ey, -GN ahd Rg isH

put ati ve e%kx’th an m1 nuscarinic receptor subtype; contacting the

put at | vé’r_Zgé Y'ﬁrﬁb?ﬁm’nﬁ muscarinic receptor subtype; conparing the

I ncreasg, i g hV\!vﬁéfeiﬂf RE3MA R@‘&?@Ti&fe%)éﬁ&hﬁgeéele%&‘a FeRNH, fan}ﬁtinﬁra‘?%ﬁ%xs
selective for the m nuscarinic receptor subtype; thereby identifying
agent s dapwhedchdin Cagabtiiyhg i ntraocul ar pressure. 5e 24 Septenber 2002

e M R R

nmol ecul eA-q[m)ntdﬁgmsaggﬁotc{ggﬁﬁé@ed in Exanple XVI. Figure 2 is a graph
show ng data conpari e profile of the reference antagoni st atropine

ng th
with m qmg@akphﬁrwla@g@@uaﬂ,mﬁmﬁv@m ed cells stinulated with either
car bach t.r.angl . .compound A (ExanpFe 1] (closed triangles). z5
Det ai | eg)hﬁé}g(%ﬁﬁgfqdéﬂ’ %fsg%levgﬁyhglgnti on The present invention provides
conpoungsflysrefphenilland -ON@MMLCH, fe3pedtiveBt, yr hi gh sel ectivity towards the m1
receptor subtype relative to other muscarinjc subtypes which may have a
benef i cisdhagpiceatically acreptahle salhepter o predgsithereel. i npai r ment such as
Al zhei ner' s di sease or other conditions associated with age-rel ated
cogni ti vecHRfihd fondthehigett GMAk Piddeht ifhRnfON ah&e idhlo0fled aQke bhah dr ugs
hitherto suggested for this purpose. Conpounds exhibiting this property
have surcfertEveramauntebn comppundeef foymyla(Beni ng agai nst m -nb receptor
subt ypes. According to one enbodi nent, the present invention , provides
conpounds of formula (1), wherein .sf. Substitute Sheet (Rule ~6) 24
Sept ember 2002 WD 9915024' f PCTNS99107057 Xi , TX3) MR )and XS are C or
one of X,) X2) XX;” ﬂl‘(ﬂg)sz is Oor N and the pthe are C, kisOorl; t is
1, 5 R is®dkraigh of; bradched- éRdn C - B arkyl, C2.8 al kenyll, C2.g
al kynyl, C,.s al %I\X@ene, C~.s al koxy, C,.B am yl, C,.g hal oal kyl,
C, . B al koxycarbonyl, -C(O NR3R4, -NR3Ra, -NR3C(O NR4Rs, -OC(O R3, or
-(CHZ) SNR3R4; where R3, R, and R5 are the sane or different, each
i ndepende%lgg bef:i ng selected fromH and, C .6 alkyl; and s js_an integer

from1 tB grtyrg of a ﬂzedé?aﬁgfant FEOMAINEL IRUCAT ICSFC"’HE&SHE’ VP‘;“
X1, Xa, X3, X4 and X5 are selected from C, N and O;
kisOor1;
tisOorl;

R is straight or branched-chain Ci.g alkyl, C,.5 alkenyl, Cy 5 alkynyl, C,.g alkylidene, C,.5
alkoxy, C;s heteroalkyl, C,.3 aminoalkyl, C,.3 haloalkyl, Cis alkoxycarbonyl, C;s
hydroxyalkoxy, C;.3 hydroxyalkyl, -SH, C,.s thioalkyl, ~-O-CH;,-Cs.6 aryl, -C(O)-Cs.¢ aryl
substituted with C,.; alkyl or halo; Cs.¢ aryl or Cs¢ cycloalkyl optionally comprising 1 or
more heteroatoms selected from N, S and O; -C(O)NR3Ry, -NR3R4, -NR3C(O)NR4Rs, -
CR3R4, -OC(O)R;, -C(O)(CH,)NR3R4 or -(CH):NR;R4; where R3, R4 and Rs are the
same or different, each independently being selected from H, C,¢ alkyl; Cs¢ aryl
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where RZ is straight or branched-chain C ~. ~ al kyl, 6 al 002
al kynyl) C .6 _ , alkoxy) C-.6 am noal kyl, C .6 hal oal kyl Eﬂ]%epter%er@

al koxycarbonyl, -CN, -CFA. -0OH -CORz. -NHR3, -NHC(O R3, -C(O NR3R4,
-NR3R4, -NR3C(O NRdRs, -OC(O R3, or ~ 5 -CHZ)gNR3Ra; where q is an integer
fromlto 6; or - Ais aryl conprising 1 or nore heteroatons selected from
N Sand O RZis H halo) straight or branched- chain C .6 alkyl, C2.6

al kenyl, CZ.6_ al kynyl, C .6 al koxy, C _6 heteroal K C..6 am noal k |, C .6
hal oal kyaptionsllyscompiisiyg 4 rasangte)heteropionis selected framp ,-Q@RQ), rptionaliyc| O) R3,

OB LAy B 0 R e

phar naceu I ca accept ab

preferr Eaﬂomrdwheh pmeént fomm « oyqhieuing stauchire ichmpfisingli-@ a(dnhs seldédRld) frm(nFZ) ~
~N-(CH -Y_ Il Preferred subgene ric/ enmbodi ments of conpounds of
fornul a T‘(MS}MQ&%”GWS&% 8 fornul as (11a) and (11b): -6

270 oyt i LA B O Phoigpidh R Sy atRiion 18 e YeklSkioms, o

one prefseremedmees aﬂﬂO‘-;rrbOdl ments of conpounds of forrmulas 1) 1, Ila and
[1b, t is. 1 and Y i

C. Prefétdb mﬂyo,.@d%ﬂ%&&a Owﬁb?tga(@taﬁ@r%}qvf ﬁ&mﬁ?&a@w&' el hﬂ&m SN
al koxy Qfiyayflr @y - alﬁoﬂynh@g% HERQSIRNt I, P Iaﬁnéoaukﬁ a@?Ehﬁﬁloaﬁvyl'sclcéz 8

al kyl and 'Rz i s roxyl or alkoxy. In on€ enbodi nent, 1 or 2;
¥ is - Clloxyombendndlhl, -Gl -Olset-GORY) wozR.-NmzhaNHcm&mw(@gNRdzm her

enbodi Mgt S, L MR, Ho)RR, -DROEY -cRSEY,, YoREINR;, -CNRsRs or -
(CHz)sNR3R4; where q is an integer from 1 to 6;
nis 0, 1, 2, 3 or 4, the groups R, when n > 1, being the same or different;
p is O or an integer from 1 to 5;
Y is O, S, CHOH, -NHC(O)-, ~-C(O)NH-, -C(O)-, -OC(O)-, NR; or -CH=N-, and R7 is H
or Cj.4 alkyl; or absent; and
Z is CRgRy wherein Ry and Ry are independently selected from H, and straight or
branched chain C;g alkyl; or

a pharmaceutically acceptable salt, ester or prodrug thereof.

According to further aspect of the present invention, there is provided a pharmaceutical

composition comprising an effective amount of a compound of formula (I):

X, Ry,
R) X7 CH Y my
1h [ N ( 2)p \\/ 1

\X/

wherein

X1, X3, X3, X4 and X are selected from C, N and O;
kisOorl;

tisOorl;
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X3 may al so be N, where according to one enbodi nent. i is alkyl, or

al koxy; or R, is benzyl or phenyl; where R is alkyl or aIko%ﬁﬁ%ﬁfﬂg¥ﬁ?9%f
to anot her enbodi nent, X3 is O where t may be, for exanple) 0. Preferably,
Rz is al kyl or alkoxy; or R is halo. Particular enbodi nents of the

i nvention include: 4-Methoxy-1-[4-(2-methyl phenyl

) - 4- ox0- 1- but yl Jpi peri di ne: ~s

4- Et hoxy- 1- [ 4=(2- met hyl phenyl } - 4- oxo- | - but yl ] pi peri di ne:

4- Pr opox¥u nss[tmglm nebmchﬂdeqkwry Cds dkyl, CobalkpnylpCpetlkpiyieCis alkylidene, Cyg

4- But ox 4- ny 4- 0X0 u

4- Met hoi #ghw p%%&lﬁ)gt ?bh%rﬁwofﬂ()fp %ﬁ%@f’gﬁyfpl é“a&lfoa(é/carbonyl
4- Et hoxyQgg hh&dr&xira‘lkdx?' et | BYhFJl\@ﬁy:ilk 14- &80 1c huttitiohiklyper-OdCHSIC5 20 aryl,
4- Propoxyrretgi/l -1-[4-{2-nmet hy 1 4- oxo0-1- butyI pi perl di ne;

4- (2- Met shyary spbptituted Wi Ry pﬁlfa! 1 hala: Gxoaryl By FY5 ??ékylmpﬁenally

4 Vet howgb e} ok é‘rs%%&tpﬁﬁsﬁe@%dhrw%ﬂaﬂ%y'c%@ﬁﬁf KRR, -

2 Nl\/b; EoXNRz}ee@mmlRl,l{c%RiR%;m@(ﬂ)lnlhegyd))(le;lbgmam bﬁﬂ(v:gﬂz{ma@m cbvlrwea R2,5R4 ;
0oX ro - e en 0XO0- - pu erliaine; . /.
Subst i t u%/@ R aest tih £ RNE 0261} ere@m%@grpmégﬂf@fie@bobelw esl 9@?%@? , Cr¢ alkyl;

4- Vet hox(yj44 %@’tl % 18 a'llgy &t tlﬁ)f' rﬂ&%{l?é_téﬁaﬂﬁﬁ st R 1080 d“§ and

4- Et hoxy- yI pheny 0xo0- 1- utyI pl per i

4- Et hox yeptmaliy Isubshtut«#d!lw(tﬁ-hlakt dryC phahylt 4.5 oxdedkiyduby R} pnd By |t<ngeﬁge;r with
4- Et hoxy 4-pr - t hyl ph 4- 0x0- 1- but yl. i peridin

47 £t hoy i 10 i VI pSEA Tt g SHOERes. sorbeRyng Brehalonih srdscted
4- Pr opOXtof O [WAndlOf dd @i BRUMAIRAYb 19 84- 0x0- 1 but yI [ pl per i d ne:

4- Propoxy- 4-et hyl - 1-[ 4- (2- net hyl phenyl ) - 4- oxo- 1- but yl ] pi peri di ne;

4- Pr opox#-is- @mml- or Cg4wglonlécvhwaplm@pym)alw eptaprisingd yor] mpmehetdnon@ms
4- Propox (2- et hyl phenyl ) - 4- oxo- 1- butyl ] pi peridine; to
4-n- Buto ecﬂe%r%g ﬁ Slar{dﬁ,( 2- met hyl pheny() - 4- oxo- 1- but yl ] pi peri di ne;

4- n- But oRy is4, e&nlimb Hyd[r arail@tohlétdu@fiﬁb”ﬁ’orénc}ledlhcﬁaﬁﬁ{ﬂl Glamwl ¢pd #Réd gqi
4- n- But oxy- 4- propyl - 1-[ 4-{ 2- net hyl phenyl )-4-oxo- butﬁg eri
But o8 émyln but yPIkQXY4 fénzf» nmtﬁyﬁlﬂmbnﬁn ) .amipgealkyl, hGiy| faloghyl, d|<Pues

(4- eri €) PIQROXY. | uengorl s R R
Ak M plh 3?1@ ! Jd Rl SNO,, -NHR;, -NHC(O)Rj,

3-

3-(4-n- éri di ne) propanesu fany t Ol uene;

3- (4 TG(BONRERY, per i dNRaRpr opandeRIGIOIYRIR 01 uenePC(O)Rs, -C(O)R3Ry,
4-

4-

t

tﬁ(ﬁ}’g ‘?g\@{-”r gﬁ%ﬁ?‘%ﬁ;&iﬁ&% ngpﬁe%;glls%m_%tﬁge(rjrom B §i pi peri di ne)- |

0| y| n R ML 2 -, Oy ErRHIR,, v@Q:n n > 1, being the same or different;

-n
- [
- [
- [
- (
- (
O_
-n-Butyl -1- [4 (2 chl or ophenyl) - 4- oxo- 1- butyl ] pi peri di ne;
- n-
- n-
- n-
- n-
- n-

But yp is10 pran(integerofierpHetayd; ) - 4 oxo- 1- but yl ] pi per i di ne;

20§ BB AT AL S mar

But yd»r(lm(aﬁlk;(lZmSablséxﬁnyl mei hyl phenyl ) - 4- oxo- 1- but yl ] p| pe_rl ;h ne; ~5

Butyl-1-[4.(2-sul | et hyl ph 1) -4- 1- butyl :
! yZ is éRg 9 wﬁgre}cnarlll% z?nd iig parg que)pendeoﬁ())' selecEcJedyfr]or%I EI? ra!nﬂl snt?aight or

-b-b-b-h-b-b' OOOOI\)I\)I\J-I}-

branched chain C,.g alkyl; or
a pharmaceutically acceptable salt, ester or prodrug thereof;, and

a pharmaceutically acceptable carrier.

§<_\ (RZ)n
) & fN——(CHZ)Fy—g I
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4-n- Hutyl - 1-[ 4- (2- am nophenyl ) - 4- oxo- 1- but yl ] pi peri di ne;
4-n-Butyl - 1-[ 4- ( 2- net hyl am nophenyl ) 4- oxo- 1- butyl]p|perldlne24@k5mﬁqkyhedz
-[ 4- (2- et hyl am nophenyl ) - 4- oxo- 1- but yl ] pi peri di ne; 4-n-Butyl -
-[ 4- (2-di met hyl am nophenyl )-4-o0xo0-1-butyl]piperidine; 30
n- Butyl - 1- [ 4- (2- di et hyl am nophenyl ) - 4- oxo- 1- but yl ] pi peri di ne;
n-Butyl-1-[4-(1-X i m dazol - 2yl) - 4- oxo- 1- but yl ] pi peri di ne;
n-Hutyl-1-[4-( 1-im dazol - | } - 40x0- 1- but pi per.i di ne
n- Hut yr\cgor%iwg(to Ppt apsger a5pert AL hegresept, Wﬂl%?'{a dharg .l%erowded ause of a
n- Buty o I
T/ U89{9 e é‘#aﬁ% &%E%Se{ %‘?ﬁ‘%ﬂet h%llg%lsc?mﬂf% rel%lglb&t X%JZT éggtt%érjmer f%lgﬁe 0
9150l 49@%8@%&%12@ the symptoms of a disease or condition associated with increased

1

[ 4-n-butyl - pi peridi ne-1-ethyl]-8-nethyl -3, 4-di hydro- 2H napht hal en- 1- one:
[ 4- n- bt PQB PiSUi%e- 1- et hyl ] - 7- net hyl - i ndan- 1- one;

[
[
n-

4
4-
4-
4-
4-
Pt :

9
2-
2-
3-[4-n-butyl - pi peridi ne-1-ethyl]-chroman-4-one;

3-[4-n-butyl - pi peridine-1-ethyl]-1H benzoi m da2ol e;

4- n- But yAcdoring(to- Yot \aoethien mtehwobﬁmgrbgenﬂamothn tiht:lyl ip girpedediianise of a
4-

T St Uietipkitiafiy "R B o5, SepdsiRen obbrfieL § | fificacinic, regentor,

| -1-[4- (ag omét hh Qli’é@ﬁnﬁfab!ﬂu)e 6f @tfedicabnt ‘forl fredtR@r théisi@iptoms of a disease or
4-n-Butyl-1-[4-(2- etg%wvhenyl ) - 4-oxo-1-butyl ] piperidine; to

4- n- But yPO@l‘me(Sﬁocé@t hrAedgaspd intggpeular prgssyrg. pi peri di ne; 4-n-Butyl - |

-[4- (2, 4-di net hyl phenyl ) - 4-oxo-1 -butyl) pi peri di ne;
4. n-Butyl -1-[4-(2, 3-di net hyl phenyl ) - 4-oxo-1-butyl ] pi peridine; -t-n-Butyl-I
-[4-(3- n‘At:btﬁdtn@h& syl hn(ﬁhﬂmpébt bfithy Ipkgsemciny elition; there is provided a method of
-1-n-ButKJ (2-benz Ben yl)-4- o 0-1- buty%%a eri di ne;
4-n-Buty e@“fﬂ“& @ge}%@tcr%mybé%%v Ye1is BBE’@OQ BRRTGISPES CO@WSBL& yl -
pgﬁ?)y/: ] glulto Xof gbéﬁg a PuddbdWhent With bt nf PniBL K| HBSBMDsubrypeo- |
=t - n-But yl -cbn{adht@éldnplputa&k/eagém yith-a4-m orugedsinio/tek gptpesibtiipes

4-B | -1- h - but yl ] pi i dipe; 2
L4~ (2- et gnpéﬂ o perBiton s Ragh Rraten fpBpe dnder 20

4- Benzyl - 1-ifidrtifé éﬁfé 581'&5&% fértﬂeﬁﬂ%dscbﬁﬁi)t'ré&bﬁﬂrsﬁﬁtyﬁ@ ?- Propy
1-1-(4-(2- neth |p enyI) - 0X0 ;&ii pi peridine; -

2- Et hyI @{e«hye RY PEIEHEAP) 1405 ingintyaccplap preseitpe; -

4-n- Propyl - 1-[ 4- { 2- net hyl phenyl ) - 4- oxo- 1- but yl ] pi per azi ne; 2s
3,5-Dinethyl -1 [4-(2-methyl phenyl) -4-o0xo-1-butyl] pi peridine;

4- Met hyl - 1-[ 4- ( 2- net hyl phenyl ) - 4- oxo- 1- but yl ) pi per azi ne;

a- n- Hexyl - 1- (4- (2- net hyl phenyl ) - 4- oxo- 1- but yl ] pi per azi ne;

4- Hydr oxyet hyl - 1- [ 4- (2met hyl phenyl ) - 4- oxo- 1- but yl ] pi perazi ne; .~-Ethyl- |
-(4-(2-met hyl phenyl ] ~4- oxo-1 -butyl] pi perazine; 30

.t-Benzyl - 1-[ 4- (4-fl uorophenyl) - 4- oxo- 1- butyl ] pi peri di ne; 4B

enzyl - 1-{4- (4- bronophenyl ) -4-oxo- t -butyl]pi peridine;

4- Phenyl - 1-[ 4- ( 2- net hyl phenyl ) - 4- oxo- 1- but yl | pi per azi ne;

3- Hydr oxymet hyl - 1- [ 4- ( 2- et hyl phenyl ) - 4- oxo- 1- but yl ] pi peri di ne;

.t Met hyl -1-[ 4- (4- bronophenyl ) - 4- oxo- 1- butyl ] pi peri di ne; -9Substitute Sheet
(Rul e Z6) 24 Sept enber 2002
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" WD 99/50Z4'1 1-[4-(2-met hyl phenyl) - 4- oxo- 1- butyl ] pi peri di ne;

2- Hydr oxynet hyl - 1- [ 4- (2- met hyl phenyl ) - 4- oxo- 1- but yl ] pi peri ﬂiQ@{atember 2002
4- Benzyl - 1- (4- ( 2- net hyl phenyl ) - 4- oxo 1-pentyl ] pi perazi ne;

4-n- Hexyl - 1-[ 4- (2- met hyl phenyl ) - 4- oxo- 1- pentyl ] pi perazine; s 4-(P

i peridine-1-yl)-1-[4-(2-methyi phenyl). 4-o0xo-1-butyl]piperidine:

1- [ 4- { 2- net hyl phenyl ) - 4- oxo- 1lBrief DescPipSiol iohthd Drawiigs ndol e;

4- Benzyl - 1- [ 5- (2- net hyl phenyl ) - 5-0x0- |, -pentyl]npiperjdine;, 4-n-B utyl-!
555 et hy T pHORJR) L8 658 WieRins Pppiepari ot Yoeel micier e of
21- n- gut y: zoi- %sﬁreéx%n@ot?ﬁ@b Ismﬂl:bx[g&ﬁ& )nollféclﬂflﬁn lhehgsiaéld%@}’iﬁﬁﬁh(ﬁx_ﬁxgple X1
-nN-butyl - 1- -(2- .Nox . n - 4-,0X0- 1- prperialne; |
1- (2- Mot hyl phenbiRye 2.1t & Et5Eh S3A¥ecomparing s o Mﬁiﬂ reférence antagonist
3, 5- Di met hyl -adrofife (Wit ek NYth@&iid redeptox QrahsfBRE Vbl isiMbiatbdNRith JeitherDi Met hy |

-1-[4-(4-fluorophenyl)-40xq- 1- but yl i C - )

1-[ 4- (4- FI uorS @WWOP%%&@?S}%WW?@%M“@ riangles).

4- Benzyl - 1-[ 6- ( 2- net hyl phenyl ) - 6- oxo- 1- hexyl ] pi per azi ne; 3, 5-Di net hyl
-1-[6-(2-nmet hyt phenyl ) - 6- oxo-_1- but yl ] pi peri di .ne; )

4-Benryl -%-[5- (2- net hoxyphenﬁ‘fﬁggéfggﬂ’%ﬁﬁﬂgwe]?mwazi ne:

4- Benryl - 1- [ 3- phignpteseit @X€hntibn PréiRdes kOhpRinds praferabli’ ShoRikig/a rdlatively high
-[5-(2- et hoxy!phen | ) - 5- 0x0- | l;goent I h i erl]d_l ne; ﬁ_‘O ..

3. 5D ot hyl -SHERUKIRY AOWRS 1%, 3 HERSRIPY SHITRGA Telakive, 16 ofheh FRUsFATBI MR ne
3-nBut yl - 1- [ AxHich mBy havlephnyticial 4ffectGn thelithtilchbafedopfitine imfRAINTORLDLAL057

4-n-Butyl - 1-[ 4-( 2- et hyl phenyl ~4- oxp- 2- net hy| - 1- but i per.i.din~.

4o But ol - 1 ApheTnas e ity £9rions e o e At e SRR B i i e,
4- n- But y: sol- %vﬂﬁ(e&vaﬁtd%ytt\@ ﬁwtyde)affécts oK dwmrmshﬁtlherio f)ugtggdltddpfopetﬁ& gurpese. 25d
4-n-Butyl -1-[4-(2-net nenyi.) - 4- 0x0: 2- propyl -1-but y i peridine: an
4-n-Butyl - 1- [Qﬁrépg}lﬂ%[ ﬁé‘f“ﬁ‘r\%é\‘ia@&(@- %Vﬁ-séﬁpg%‘ﬁﬂy-tl’“? Bffi‘@?‘fﬁ? ﬁgrlg?n&?gne.
Conpounds peragsiastapems freceptbt subeyped. uded fromthe scope of formula | are
4-nButyl -1-[4-phenyl.- 4-0x0- 1- but.yl ] pi.peridipe: . .

4 CButy1 1 4. (3SR i B Feehs RS Fivomion, mpvides compounds of

2- [ 3- ( 3- - But ylomyle(l), skheejrpr opanesul f anyl ] t ol uene; and 430

Propyl oxy-1-[ 4- (4-fl uorophenyl ) -4-oxo0l-butyl Jpi peridine (i.e.) conpounds
where (CH2)Q'Sct- is -(CH)3-C(O- or -(CH)3-S-; and X ~ through X~ arc
C, such that -A(RI)" and Ri are not together: o-nethyl-phenyl and n-butyl)
respectively; phenyl and n-butyl, respectively; or p-fluoro-phenyl and
-O(CHz)i CH3, respectively). Y - toSubstitute Sheet {Rule 26) 24

Sept enber 2002 wo ~i sot~~ pcrius99ro~osz The present invention further
provi des a nmethod of agoni zing a tnuscarinic receptor conprising contacting
the receptor wiwth an effective anount of a conpound of formula (1),

i nclusive of all conpounds within the scope of , forrmula (I)(i.e.,

i ncludi ng 4-n-Butyl -1-[ 4- phenyl - 4- oxo- 1- but yl j pi peri dine; 4-n-Butyl-1-(4-(2
5 met hyl phenyl ) - 4- oxo- 1- butyl ] pi perazi ne;

2-[3-(3-n-Butyl pi peridi ne) propanesul fanylj toluene; and

4- Propyl oxy- 1-[ 4- (4-fl uorophenyl)-4-oxo-1-butyl] pi peridine).

5§
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The present further provides pharnaceutical conpositions conprising an’
ef fective anount of a conmpound of formula (1)) inclusive of all conpounds

within the scope of formula (I)(i.e., including
-n-Butyl - 1- [ 4- phenyl - 4- oxo- 1- butyl j pi peri di ne; 4-n-Butyl t 024 September 2002
| - [ 4- (2- met hywpleegasky - 4- oxo- 1- but yl j pi per azi ne; PCT/US99/07057

2-[3-(3-nButyl pi peridi ne) propanesul fanyl] toluene; and 4-Propytoxy- |

- [ 4- (4- El uor ophery, Xz,40X%; indOMt Yie] ©f erednedif DG) X;, THEXRE KGN O e atd B8
further also provides nethods of treating the synptons of a di sease or
condition assRPeR¥EGHi th reduced | evel s of acetylcholine, the nethod ~ 5
conprising adm nk$d®éd Ng a therapeutically effective amount of a
conposition descrjbed herein. Exenplary di seases or conditions include

neur ogener ati ve Hifdease) cognitive inpairnent, age-rel ated cognitive
decline or gdenenRias slafghCONPAHIBED-6Hair 08, RIISSETL; bIRMSNL ORP AMNanA, d,§0
denonstrated the gbility tqQ reduyce intraocul ar pressure, and therefore can
be used in trligRRe: oF i 389Xy Seaswaingdkyl, (Sisagaé?ﬂi‘ﬁ'n &audbtrcareonyl.gi sease

|0 whi ch an ahoRORRRLY-NIRODNRE CINRIRS NOC(OREG WrCHINNRGRY; iolere RC RGNI S of
a

t he aqueous humor_filling up the anterior c er,. |.e.¥§gt e space forned
bet ween the cAfd ahthespme prpidferepheach independentiv being selected dromy Hiand Grel une of

the aqueous hufgy; A4 if4h ihidgErgANE] td)g;i Nt raocul ar pressure, consequently

| eading to the visual field defect and even to | oss of eyesight due to the
25 conpul sibn andicbAtardetidon of the papillae of the optic nerve. The
conpounds of thenk gr&Rf oritapiRiil on preferably show sel ective agoni st
activity towards the m1 receptor. Such an_aggnist is defined as a conpound

that increases tMWaergdtyjigstraighifor pranchad-chaia Cypsiatkyb Gue alkstdr Condlkyivk Gent act's

the receptor. a%?dx??@iévixﬁixod'll&l,c@ﬁéiﬂaﬁﬁlkgﬁCﬁ" RkORRirbdhyRLCR, IO CAH, ¢ORM 1
agoni st V\/nerebé an anount of agoni st 30 e?fectl ve to increase the activity

of the ml rec 3 cAVHEORt rEEOBRRe i HRReasNRR@MRR bt i"PF(QRaf ohe n8

and nb subﬁype@HZ%ﬂmm;ejhg,re@hgynﬁk@emo@m%m,subtypes. As used herein) the
term"al kyl" nmeans a straight or branched-chain al kane %;rglu wth 1-6
Al

carbon atoms in trsayhegmprismg,! qr gaare heterosremnsalected fiom . , isopropyl, n

-il. Substitute fheef Haldk@aigdfbr braléRed3hatR 44 alkdl, Sepdienbe C, 28Ry, C,.¢
PCTNS99107057 butyl, sec-butyl, tent-

butyl) etc. The term "heteroal kyl" is
intended to i nﬁli“e‘é(tQl-aFF“HPNEHecgér%m’ﬂ@bﬂt%i*rﬂaﬁﬂilkl”-gﬂ* Eﬁ‘ﬂﬁcéﬁb%ﬁo -sel ect ed
fromQ S or Nor;, oM. WOR, NRHRL,NINHO®)RE-DONRRAY-NR;RERANR;6(BNRAB Qht  or
branched-chai n_al kene group with 2-6 carbon atons in the chain; the term
"al kynyl " % iﬂ% Bad to indicate a 5 suaight or branched-chain al kyne
group with 2- &@g:}bgimm,mms in the chain. As used herein, the terns "aryl"
~and "cycl oal kyl " eferably refer to no- and, bicyclic ring structures
conprising 5 to i%?ﬁ?ﬁ%ﬂcﬁky&%ﬁp%sé‘[{%ﬁtéf%ﬁpé%w %ﬁ%tj(:ycl ic rings
conprising 5 to @n & pieferred aitivdind¥ig, the Gntpourid ingithe fompuiagl).one or nore
het eroat ons, selected fromN) S and O (i.e., heterocyclic rings) such
rings conprise at o kgtal of Sto 12 atons, nore preferably 5 to 6 atons.
Het erocyclic rings i rgcl hcg,é_b{t are not |imied ,z):furyl , pyrrolyl)
pyrazolyl, thienyl, im dg | yl —'—5(8 zolyl ol yl, i azol yl,
i sot hiazolyl, pyridyl, p pg_;_ia?\qnyl CUpPperaX{nyZ, pyridazinyl) pyrimdinyl,
_ pyrazinyl, norpholinyl, oxXadiazolyl) thia zol yh im dazolinyl,
i m dazol i di nyl aR&fﬁﬁﬁﬂ)gpbm?ﬂmmqulm@ﬁﬁfmb@@db%‘ﬁ?’t“'t}’t'ae@l)H}F“{S‘ﬁe or nore of
the groups ,i ncidudRdnddbeitbitulas F1AGha pirsy on of Rz above. It is understood
that the substituents C .~ alkyl) C .~ alkenyl, ' C .~ alkynyl, G .~
al koxy) C~~ heteroal kyl) C,.~ am noal kyl, C, .~ haloal kyl or C .~
al koxycarbonyl may, if present, be substituted by one or nore of hydroxyl,
C ~. .

b
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al koxy, hal ogen, cyano, amno or vitro. As used herein, the term " haI ogen"
or "halo" includes chlorine, fluorine, iodine zo and br omi ne.

understood that the ring represented by the structure x3 "'

XZ, X. N may be both saturated and unsaturated. Conpounds of %%%edﬁ?ré%;%nztooz

i nvention may 9}35 ared by nethods anal ogous to 2s the ey 9/%?7“ osed
in GB 1,142, 14 S 3,816, 433. Ways of nodifying those ne s to

i ncl ude ot her reagents etc. will be apparent_to those skilled in the art.
Thus, for instance) corrpn&J ds of formula | be prepared as shown in the
foll ow ng reaction sche -12 Substltu~a Sheet (Rul e 26) 24 Sept enber
2002 WD 99/50247 PGTNS99/ 07p .~ (R 2) + OHCG (CH-Q ~ ~'

(X (XI)(HW (R~)t ~. .~ ~(R2) startiriga compound havi ng
formula (X) nay be prepared b neral met hods or ganl c synthesis. For
general methods of preparing conpounds of fornula (X), 5 reference is nade
to Fuller. R W et al., J. Med. Chem 14:322-325 (_ 1971 ); Foye) W 0., et
al ., J. Pharm Sci. 68: 59(.1,} 95 (1979) Bossier, J. R2 et al., Chem Abstr.

66: 46195h and 67:21527a ( Al dous. F. A , J. I ~led. Chem
17:1100-111 | ( 1974); Fullg( ;}N @ el " Pharm . Phar macol .
25:828-829 ( 1973 ); Fuller,? e ﬁ rooharnﬂ ol oev 14:739-746
(1975); Conde, S. et a ., J.1vTed. Chem 21: 97 1 ( 1978); Lukowts . a
al. Int. J. Quantum Chem 20:429-438 ( 1981 ); and Law. B. . Cromat 0g.

407:1-18 ( 1987) Acdobdin io%kﬁ&‘f’érﬁa séﬂes%érﬁtfbdﬂﬂc@ts'oﬂ@&ﬁﬂb%@std?%rmﬁla%‘?fI?rence
herein in their entire e radi ol abei |l ed derivatives havin ormul a ( XX)

may be prepar éH”BQHbfb‘F R4 Y5 S Ors INRC @)1 B @ Pa1AHO0)-e dnanoher.agéh€. to form

the . reducti \ﬁcf&%bﬂakli@@ll@[ wWh¥re hhdfdra By Rgxsalkyﬂ@nlnamw ﬁﬂo@t&i&drwl material.

~ s Alternatively, where the st rt| ng conp |ses car bonyl group,
t he conpourd H&QP?\?F‘?%H"?‘BT%% Wp‘ﬂwlbélk?’lé& &FWQ’SH hydegxylstanyl e,

A1H3, diborangjysmyhyl sulfide or other standard carbonyl r educi ng reagents

to produce the I| gand ha the farpul XXX).. . ~3. Substitute Sheet
(Rulpe 26) none emboéq gt,nis 1or2; Ws 6EZ(E)) or)Oandtis 1. Preferably, R; is halo.

According to other embodiments, t is 0; or R, is alkoxy, benzyl or phenyl.
X3 may also be N, where according to one embodiment. R, is alkyl or alkoxy; or

10 Ry is benzyl or phenyl; where R; is alkyl or alkoxy.

According to another embodiment, X; is O, where t may be, for example, 0.
Preferably, R; is alkyl or alkoxy; or R; is halo.

Particular embodiments of the invention include:
4-Methoxy-1-[{4-(2-methyiphenyl)-4-oxo-1-butyl]piperidine:

15 4-Ethoxy-1-[4-(2-methylphenyl)-4-0x0-1-butyl]piperidine:
4-Propoxy-1-[4-(2-methylphenyl)-4-0xo-1-butyl]piperidine;
4-Butoxy-1-{4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;
4-Methoxymethyl-1-[4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;
4-Ethoxymethy!l-1-[4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;

20  4-Propoxymethyl-1-[4-(2-methylphenyl)-4-0xo0-1-butyl]piperidine;
4.(2-Methoxyethyl)-1-[4-(2-methylphenyl)-4-ox0-1-butyl]piperidine;
4-(2-Ethoxyethyl)-1-[4-(2-methylphenyl)-4-0xo-1-butyl]piperidine;
4-Methoxy-4-methyl-1-[4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;
4-Methoxy-4-ethyl-1-[4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;

25 4.Methoxy-4-propyl-1-{4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;

7.
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WD 99/ 50?at 7 24 Sept enber 2002 PGINS99/ 07057 (R~ h» ~ ~(R2) f I-C (C'Hp)p
Y (XXIl) (RL h~r.-~ ~(R2)n X ~-(C Hy)p Y (XXX) The receptor |igands :
havi ng. fornula (XXXI'1) may be prepared by nucl eophilic di 9alSepemser 2602 an
ei ectrophile (E) by the ami no derivative (XX3Cl). Exanpl es of el ecuophiles
whi ch may beW®@0Xdr this purpose include halides such aspdr/us®¥4r08r. s
tosylate or nesylate. IR~ k~ /(RZ) XX NH+ E (CH2)p Y (XXXl ) r (R~ ~~
~(R2)n x, 3 N-¥etheky-d¢n{bxiyki -[#-(2-wiethgilplenyh-4-oroaltbutylipipdpidie) is -C(O-) this
conmpound nmay 0 epared from oxi ] OR 401, .an akcohol with for exanple
BBl L R o aRne AT BUBR 0 o

pyridinitun c cromat e rosucci 3-H2S04 or
ni ckel per oxi4dEthawy-4rethyplt 1 -[44012;méthylphenyheGoMsO-butMipiperidingy formul a (30~Cl1) is

-0-, thi L £ | cohol with
oyl hal'| dea URepe ERepc A SRR Ry R T B BerdiBecs, ' (33001 1) s
-S) this conpeEthekyrdy-bbigl-pié(Rametiylphenyi)iéydrat i-outylipiferidinea t hi ol Wi t h
aryl halid f Cu_catal ysi,s. ,14Substitute Sheet (Ru~~ 26
50 sept enber DEPYE B ARl e AR TR BRI o (3O 1) 1 5

- CHOH ) thi s 4ePrmpoxyridetingy) - (42 mresipydyphenl | 94-ox @ thbatyl)piperiding, he cor r espondi ng

ket one by cat tic drogenati o L. b he e nf. NaBH, or by the use of
Li Al H4. Sui té‘(t’j')}lL répo&cﬁair- rB%yg3ﬁ?gg'l"?‘{l}'yﬁ’&%@éf%m‘oéP’i&?’ﬁ%‘pﬁff‘%ﬂhe conmpounds of this
i nvention 5 id4ARxbpke-4avebutylald (H-Qiaethdplichgl)-dhuxod] -butlpigeridinexanpl e, be forned
by m xing _a sol ytion, of .t ound, accoy di ng, to.t.he. i nvention wth a
sol ution Of é‘"ﬁﬁﬁ?ﬁ’é’é’é‘lﬁqy@;ﬁ%@ég’l’%ﬁé{'&m’g’bgtﬁl@?‘}p My dr ochl ori ¢ aci d,
E ul phuric agi%-Bﬁulow&m_ygﬁ[d_(z-mhﬂbh@é/E)Gli—dcoiBbl_(tﬁﬂpi;beﬁ&hﬁj d, bacgati c fagi d,

enzoi c acid,, oxalic aci ic. ac artar cid,. carbonic acid or
phosphori c ac%ﬁé“?ﬂ'ﬁﬁé‘fp%}@’%\ﬁétpgpb%@“’é‘b%bth‘gﬁ’b‘?enp’r?é’ i nvention carry an
t oI agi di ?:krr}zti-;eBytioxﬁ-uintl?xtb,lle-[N(a-rnimﬁm_ bﬁ}om-byo-?mu@ppip&icﬁxretsal tsI L h?a_r eof ma%/h
i ncl ude al ka alts,. €.9. sodiumor potassiumsalts; alkaline ear
metal salts, 2'é[.33?‘"2%‘?‘@?%%‘?3?@5%33‘8?8%a| ts; and salts forned with
sEi tabl e ?_r ganﬂ3c(44ni@,aylfl$zrlicﬁna;prlc>§pna;1ﬂfm:iyﬂwlyirﬁmmni ;Jmt sal Ls. Exarrp: fes oI
phar maceuti cal .y ,a a alts i e acetate. benzenesul fonate,
benzoate, bi ?édgE%'ﬁ'géig’apﬁf%‘ﬁ?é%ff’@%“ﬁ’l%"é’ﬁ?oﬁ%?‘é’, borate, bromde, t s calcium
car bonat e, c3-@kn-Batylpipeading)anaiyd-burnd- I-dtiene; di hydr ochl ori de) fumarat e,
gl uconate) glutamate, . hydrobrompi de, hydrochl oride, hydroxynaphthoate,
i odi de, i sot h3| {?n"g?lé@pfpg)é@%?p ?pyll)a% Ogg'i Nate, laurate, mal eate, mandel ate,
mesyl ﬁt FgJ rretNM-(léF'eﬁinulbiper'réhtvyl-n-italflettue',l)-hmtdxlylammeﬁ a';] e, Ri t r;a'é e, ] ]
N- met hyl gl .ucagn DR | eat € .e,. phosphat e/ di phosphat e,
salicyl at'eo, gt"egﬁgflg?p?u%flrgar?@‘l,ckgﬂ'g(?lg%téﬁyé@%@eﬁsgﬁ%at e) tartrate) tosylate,
triethiodi de ‘mButykl ¢4--eromaphenyFeoxpr daignlpigeridigert i on i ncludes within its
scope prodru gén-ﬁtltyL h—‘f4-fﬁm9mQ§yle-o§@l ~%utyl]pipcridine;

4-n-Butyl-1-[4-(2-mercaptophenyl)-4-oxo- | -butyl]piperidine;
4-n-Butyl-1-[4-(2-sulfanyimethylphenyl)-4-o0xo0-1-butyl]piperidine;
35 4-n-Butyl-1-[4-(2-sulfanylethylphenyl)-4-0x0-1-butyl]piperidine;

4-n-Butyl-1-[4-(2-aminophenyl)-4-oxo-1-butyl]piperidine;

4-n-Butyl-1-[4-(2-methylaminophenyl)-4-0x0-1-butyl]piperidine;
4-n-Butyl-1-[4~(2-ethylaminophenyl)-4-0x0-1-butyl]piperidine;
4-n-Butyl-1-[4-(2-dimethylaminophenyl)-4-oxo0-1-butyl]piperidine;
30 4-n-Butyl-1-[4-(2-diethylaminophenyl)-4-0xo0-1-butyl]piperidine;
4-n-Butyl-1-[4-(1-H-imidazol-2-yl)-4-0x0-1-butyl]piperidine;
4-n-Butyl-1-[4-(1-imidazol-1-yl)-4-0x0- 1-butyl]piperidine;
4-n-Butyl-1-[4-(1-thiazol-2-yl)-4-0x0-1-butyl]piperidine;
4-n-Butyl-1-[4-([1,2,3]triazol-1-yl)-4-0x0-1-butyl]piperidine;

.8
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invention. In general, such prodrugs are inactive derivatives of the
conpounds of this invention which are readily convertible in - vivo -into
t he requi red conpound. Conventional procedures for the selection and
preparation of suitable prodrug 2s derivatives are descri be?q Sepiembengidide
in "Design of Juaggigs, " ed. H Bundgaard, Elsevier, 19%$5. ,@g%;o%,es of
t hese conpounds I nclude active species produced upon introduction o
conpounds of tRirg,.i 20 L ey RCmdthd)3Q%U; Bkl ler e the conpounds
according to t?ﬁf’nb\%,ﬁp{pgﬁﬂﬂ%\?emg{mﬁggg’? ?gﬁdel c |rmf:11:da§§éhrﬁlle4p?°ﬁﬁey may exi st
as a racemate &f4-adutyhpipeiidinei-sthyl]{7-metepbiindard-onet ed t hat at!l such 3o
isonmers and m XfAlL¢ . LA hl .kl the scope of the present
i nvention. Furf %&%p&pﬁéﬁﬁée gfﬁmgﬂg{rﬁgl&?awi ne forns for conpounds of the
present i nvent 2-d{hnibutyl-piperidineat-ethpl]yl Fehepoimidampleas such are intended to be
included in.thg anfty ! td. Ltl.an t he conmpounds of

st NE AR @B@ rh}ﬁgnﬁb n% ngtlhgﬂpaengﬂgl-&ﬂo?z?uéﬁ@gge&%{nf

the present i nvention ubstl Rul e 26) WO
99i so~a~ 24 Seprindhitgrl-AeRhyhoTNBeN 407 -bay NEperlivi t h water (i.e.,

hydr at es) or COITRRIA ?(Ej“%'ﬁ\%éﬁg}l?’“’?&?m“‘zngiégﬁ‘?ge'are al so included in

the scope of this Invention. he procéess " the preparation of the
conpounds acco#aibgyltle{4t(hahippheandt il pfrogi-1-butyijgipertdineyi xt ur es of

st er eoi soners, 4-?:5§iﬂyli-l§@ -reﬁlgﬁﬁ%n g_gﬁ&gh@?ﬁﬁ%@%i& conventional techniques

such as preparative’ chiral ogra cohpounds may be prepared in
racem c forin émn-Butg:lviddQathoryphanyip4rexs1-betyljfiperidirepar ed ei t her by

stereosel ectiv €515 40f: [ tion. . coppounds may, for exanple,
be resol ved intg'g'sqlur?élnrﬁc@ﬁp%ﬁ%ﬁ“’@%ﬁh’tufoérgrgrg%’pﬂg’ﬁ&ard t echni ques, such
as the formati én-Baftyldi-do@Srdimetbylphenpbidroxoddybuydliptpefidinesat i on wi t h an
optically actiye @cid, Sk DN O LY ¢ = oY d-tartaric acid and/or
(+)-di-p-tol uo;%?’-@lglrE%?ﬁ%@é‘?%ﬂ?)gﬁ)&ﬁgébg?h&%% %’%nal crystallization and
regenerati on of-ntBusylfl-Be2tbaszyloxyprenyibApserhdstylipiperdiae be resol ved by

formati on af, dj;as Q0L | _Qr. am : 1 owed by chromat ographic
separat i onqéndb‘?'zérr@{/lgll o4 "?%‘@ﬁ%ﬁyﬁéi%’éﬁ%ﬁ‘?gﬂ}é’m&fu ng any of the processes
f or prepar ati of-neButylephepsbowyramidef t he present t s invention, it may be
necessary and/ g Irrabh eLl SERSLAdiNE: .. F €acti ve groups on any
of the nol ecul gy%ﬁg&?g%&&&mﬂéﬂ%@%ﬁ?ac '?%(y/{“gﬁ‘?’[?y means of conventi onal
prot ecting grodpsButdici4-(aephthalend -ye¢oxe-bbutyllpipeidineect i ve Groups in Cceanic

Chem stry) ed. g.hefiryM- MM ggg WnRL Nokfidineand T.W G eene & P.G M
Wits, Protective egzyou&g/‘?ﬁ?e%ry anlﬁ,zr:b Syr?tﬁgl? ]sqh%\]oﬁlﬁ’ Wley & Sons, 1991. The

protecting 20 dltmetniphtnyriconeviebutdipyrolidityeni ent subsequent stage using
et hods known #IHEI 1G4 ety RBRHOASKOf-biltpiger&&RNt | nvention nay be

adm ni stered in_any of the foregoing conpositiaons and according to dosage
regi mens est abP1P&eRvk1il4r(3-methylphenyRdraod rbusglipperidiaenhar macol ogi cal

Jrodi fication ob_.gdm.1q@ki.mew?aénwj.m@]m@ﬁampr s is 25 required. The
e

present invention alsQ provi phar maceut | cl‘?al,m(l:io, ositions conprising one
{ 1

{or nore corrpouﬁtﬂ'sP'BWlTlr[é‘@‘mPngﬂhﬁ‘Wl)rﬁgf@rhw ®ohar maceutical |y

accept abl e i | 9 S hinethy R K{4-2-RethylpiRn§l) Aloxbd1 YoubAlpibefi@iA®OSi tions are in unit
dosage forns such as tablets, |Fls capsul es (including sustained-rel ease
or del ayed-rel & %h)flﬂr[ﬁﬁ'al%}@fﬂylh‘&%ﬂjﬁgg?@em 2%l es, elixirs, tinctures,

Syr :Jps agd erruhs,i.lqagd )-1{Lﬁ!—inbﬁylipﬁe"x@nmb"xall-lﬁl@ll]ptdeﬁﬁ?epr' suspensi ons, aerosol

or liquid spray rops, ul es) .auto-injector .devi.ces or suppositories;

for oral, par eﬁ?@ﬂé‘?“g@@%@ﬁ%ﬁ@éﬂ?’fd‘f’gﬁtﬁge‘ﬁfré"rmor subcut aneous),

i ntranasal , subiBungdsal-(Dinetiiihadyl)adioRodl -bitylddipepazinepr for adm nistration by

i nhal ation gr insufflati an be formul ated in an appropriate manner

and in acc03r°dar‘}[ci%nﬁ"t1?14:(9'%@3{958??6%{%"'éFPé'gﬁg'@F&‘flge'26) 24 Sept enber 2002

Wo ~9rsosa7 PCHENEA]A%4-bromophenyl)-4-oxo-1-butyl]piperidine;
4-Phenyl-1-[4-(2-methylphenyl)-4-0x0-1-butyl]piperazine;
3-Hydroxymethyl-1-[4-(2-methylphenyl)-4-oxo-1-butyl]piperidine;
4-Methyl-1-[{4-(4-bromopheny)-4-oxo-1-butyl]piperidine;

-9.
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accepted practices such as those disclosed in Rem ngton 's Pharnmaceuti cal
Sci ences. Gennaro, Ed., Mack Publishing Co.. Easton PA, 1990.

Al ternatively,.the conpositionsmay be in sustained-release formsuitable
for once-weekly or once-nonthlyadnmi nistration; for exanpl e24&apterber 2092
salt of the ¢ éekgr460npound, such as thesdecanoate sal t, ”ﬁ&‘rx@f‘”ﬁ%ﬁﬁt ed to
provide a depot preparation for intranmuscular'injection. T present

invention al sQ-[4¢onhetplpatss-PorLl Butylpiperidiag| e t opi cal fornul ations for
adm nistratio nmucosa, For . instance) for oral

admi ni strati 02 l'*yﬂ')"’cxﬁ@g‘lhﬁll’?"/rf%&'E“F‘&lﬁpﬂyl)&"”@a&ﬁ‘m"@‘l’e@ﬁ@eact i vedrug conponent

can be conbi nedentylin- [31!2-9{cﬂ{ylpﬁéﬁﬁ)-3%b4 pgﬁ@g hd:cal |y accept abl ei nert
carrier such as ethano wat er an he |i ke. Moreover, when

desired or nec&¥sdgyd ]'é‘trf-’t 5‘5%%‘]95}”?*’%‘? -gxo-|-pespyldpiparagineyy; si nt egrati ng agent s)
flavoring ageaymipaiieol 91)11%~(@Mﬁpmaﬂ)mo§9.1hﬁwlpfp%mﬂé ated into the

m xture. Swtable blnders inclu E limtation, starch, gelatin,
natural sugar §4{emedy! PB‘F'IX@O‘E’%"%“’% W%%Y@Q’é”ﬂaﬂﬂ?,al and synthetic gums

such as acaci aseumqs@mmzmph%ﬁﬁ} SUBké ] PervpfiFiberidafear boxynet hyl cel | ul ose,

pol yet hyl ene glycol waxes and the |ike. Lubricants used inthese dosage
forms include; gl (IZT'?I?“E‘!&P]P"GMU 55‘Hﬂtluﬁﬁn51'b§’€§‘}ln%odl um st ear at e, nagnesi um

stearate, sodwm@mz %rdxﬁx@dly%bxﬁw-ai&l-bﬁﬂﬂbnﬂéﬂmlo“ de and the

li ke. Di sintegrators include, wthout limtation, starch, met hyl cel | ul ose,
agar, bent!®ni f&; Wtlh&rfzMW@%WB*F’WH'QEHZ&WWH@BWQIW solid conpositions
such as tabl ej3. Meﬂﬁrlﬁ@ﬁyl)@-@ll&{z?ﬁﬁﬁmzmllsyl'SUeifﬁﬁd%I h a suitable
pharmaceutical excip g. as the ones described above, andot her
phar maceut i cap- 5d-’|’1m@ﬁl'k',[5 @ gleﬂlmb@wl)-i-@torbpmtﬁ]mnﬂme,pr eformul ation ;
conposi ti on- C%Imln@thpg16[4lwmer%eﬁaﬁs-4%eshus&ynﬁl digfempound of the present
|nvenL| on) or aspharihaceuti cal Ccept abl ? thereof. By the term
"honogeneous” 1[43(4751&1%&01’@%&{)3‘5?’1%1 BRSYURF@OI'WQF,edl ent is dispersed evenly

t hr oughout;s t hg.peRRIRIFbI(2- %ﬁ@ggh@mj_@ok@@@mggqmﬁey&ﬂ,emy be readily subdivi ded
into equally effectl ve unit ‘gﬁ orms suchas tablets, pills and

capsul es. The IS Rimgthyl-d1(Szmetint “ﬂbﬁ"ﬁé%‘lltbiuﬁ'rlﬂpw&?d‘f‘%en besubdi vi ded into

unit dosage f aupaRzyf- {sm@,ﬂemyﬂﬁﬁm.smg;qﬁwq perasiad;ning from 0.1 toabout’
50 ng of the acti Viﬂl ngr edl H@ﬁlp present invention. The tablets or

pi | I's of 3ot he*e il '@B?ﬁ%‘ rquanf HRETZWSt ed or ot herwi se conmpounded to
provi de a dosmqjlgymp.gt@%ghmpﬁml)mmm@[mmﬂa@é .onged action. For

exanpl e) the té%tbjet or inner core containing the active

conpound &hd petyl- lé‘i{é‘ﬁ’ﬂ‘é&m‘gf ‘EﬁﬁX‘P*PfQ%’Mr%Hd?%]PEH'?@ Bsre. The outer
ctomch and Bg‘fag‘%‘ﬁmﬁ“@??%‘ﬂ?@i°é‘?m%5’%s“§ﬁ?ﬁ“&’ﬁﬁs' T the 37 Substitute
Sheet (Rule Ig’_f'[gu g J¢ pl?Ey %b'@?thﬂobg‘tﬂ °Ug§‘§’l 07037 duodenum or
tot be de: ayed44nFBLrtyaLleBS(evmﬁhydpllidn9l.)¥t-03cf) Zﬂliﬂlﬁfetlﬂrll-si-b(]@l‘]plb&ldﬂﬁgd fo][ su?:h
enteric |ayer c eria clyding.a nunber of polynmeric .
aci ds and m'x?ﬂoé‘gy p@%‘f‘@&& ‘ﬁ?’lé%ﬂfﬂﬂ’l‘ ’QF material s such as
The present . X“‘"‘B‘“ﬂf"@ “’anﬁémﬁué““’ MQ?“’”’Q' o “”’“m*ﬁ‘wf?i{ Con orally or
pres si i iS i y
by injection | ﬁq‘ééﬁi}g yiphgn t‘J' é‘ﬁng g’é‘i’%ﬁ%f'&“‘?\ RIBYKIS- syrups, aqueous
or oil sugpepSI cmmpoazmi ,z_febampaﬁiﬁ@mnlesflm feerh hheestope of furdnslalsl:mh 4a:s| o
cottonseed oi oj |, cqconui. oi nut, gi L, as s elixirs
ond o ar  p PR R lors Bl bttt L PR e BRI 1
agents for aquéotyl] tpxp:r&umpeQS[BQ&&-Bmﬂblpdedlﬁg)ﬂtbbﬂkiu&'mn}ﬂolmturx&id gu4ns such
as tragacanth

el at e Bt npoBRerL L bR DR e e bies Tt BB PETg agont

whi ch may be etm;l)pYetk i(QH})HEEO | of GETHn-S0 end Xe tlhrmkgh XFare qQamﬂnmew -

adm nistratio | e S ons sol uti,ons desire ot.oni c

pr epar ations diérfé? % S@ge@beﬁtoafrﬁ&gﬂ?t}c%ll @d&r%é‘&il %ﬂ‘%@@ gt?eé‘ f

enpl oyed vvhenmblutyll avspenivelyacp-flucrbphérybmndi -©-(@35),CHgl respértivedgirposi t i ons can
al so be fornul ated as an ophthal m c solution or suspension formation, i.e.,
eye drops, for ocular adm nistration Consequently, the .-present invention
also relates to a nethod of alleviating or treating a di sease or condition
in which nodification of nmuscarinic recepfr activity, 2o in .particular m
1 receptor activity, has a beneficjal effect b mnistering a

t herapeutically effective anount Sups "LT“ <§Lfﬁ'ﬂdﬁﬂy3$)dt he present invention to
a subject in need of such treatnment. Such di seases or conditions may, for

i nstance arise frominadequate stinmulation or activation of nuscarinic
receptors. It is anticipated that by using conpounds which are selective
for a particul ar rruscarl nlc receptor subtype) |n i5 particular m, the

o o o Y v o o T o I



other forms of age-related cognitive decline, e.g. senile denentia, or
denenti a-rel ated synptons such as decreased notor activity) nood changes,
anergia. apathy, 15 restlessness and aggressive behavior. It is currently -
bel i eved that the nuscarinic ml receptor may also be invol %@ep‘ﬁ"\%ﬁ?qogl of

i ntraocul ar pr§§9ssqu and that nuscarinic m1 agonists may_therefore be

used to treat” M7evi ate ocul ar di seases such as gl auconBCT/USSN70S7

Advant ageousl vy, . i.n be adm nl st ered in a
20 single daily g@rsrgfoegor Ipyra ‘%@%’F{"Fi’w“&osa e gra?/tlm FF i n

di vi ded doses receptor bdsmprsmgrcomactmgtthmsepdmw:;h arFfoemermuag ofwcqntpumdis for
the present t panasal i g.topical
use of sui tablrb\get;g}r{?‘ﬁpr@a °R‘§‘evﬁfj‘§cﬂ Aens%rgé&\gfi%%{rh%n@ S% OE g?}-mé\ga 85’5 fng those
fornms of transododied slé-mBptyt- d:-lﬁe-phwl-‘l-okmdnbutyﬂ]plpend)m‘ son&ndBdtyliled-2n t he

art. To be .adm t.er in e .mof a ttnal .delive em
the dosage adrﬂ’%@?‘?’gﬁ%ﬁxﬁTrhutylﬁ?lp%%?e & [53 '"diuﬁ’(lplﬁ ‘ﬂ'é )9’8{"}%?“%‘?‘}?’3;
intermttent tiblnenegimd-Propdoxiob-ft- ﬂ\mgophsenyl)-if-beo-dkba@gmpﬂﬁmdyen utilizing

t he conpounds of ..t he ntlonlss in accardance with a
vari et ;rp of facto eqrf‘i‘gﬁ“ﬁﬁ'&}ﬁépf‘v & P*E‘BB%‘%‘E‘& @@ﬁ'sg‘ﬁ{"pngg&a‘bﬁg“ﬂ’éedl cal
condi ti on ;)f tahtbuma:tﬂaelmpoanld@rt;mra (ll)ymolﬁxs:mef zlbmhpbmma \mmuh]ge bdopabed; the
route 30 of a ni s tion; .the ren at i tion of t atlent
and the par_tl 3m b bﬂﬁ{ﬁ'd‘e’ﬁpr’(@'g}l "g‘ﬁ?ﬁgu cqxgﬁ'%\w@&egé‘f‘ﬁaﬂ’

Che Gruy reauis M‘”"“W“SZYA?“““*“““@!]W?“{' Dhe. r oo 5. ““”ﬁ"mﬁf‘éeie
or di so?derqvm#‘l!ﬂpﬂpg"‘ﬁ‘é"i Hapqn?%l%réyglt?lucpgsggsfﬁom ‘8"%&‘@‘8{'@ f VO

99150747 24 Seypxberiueyl]pfdin®CTI US991 07057 The daily dosage of the product s

may be varied ov m0.01.to 10

day. For oral ﬁi’erﬁrgsle?tdflw}ﬁmgﬁ'ﬁt&” SHPLRYIqes fstno gf W‘é’?ge‘s%@f'v’ﬁ?%%%ded in

t he form of tabdeeseSorcmﬂmbmasgacﬁteﬁlwnloxmiped)le&elé .. a5qtylﬂ.hd])me 2th5)méihdﬂ| 10. 0,

15.0) 25. 0 or 50. Q. rrg f. tpte actl eugl efiy e?ttcuvor ts&gng)tc LS

adj ust nent of STPHYN USETIE e ﬁgP 5t & B VE r R RF&W&bé‘e

typi cal | y contdesanibed hareinaBEaerhpléryQiiseasen gr tandativosiincizde myragbndr&tezeal«sbasve

i ngredient, pr abl fro I of active ingredient.
An effective aC% {We ‘ﬁé’a‘t“ﬁ %g%{lstg&% n{?{g};@ﬁqﬂgéﬁ% °ﬁ%d at a dosage | evel of
from about 0. 000Theregnqpunds @ﬂ:ﬂbenprés&t ngvekgorohavsoalsp desiogsitatqdethe dbiyity to

Pref erably, f Vi t per
day) and O est;}g%‘#gpﬁ'% ‘%usfar%ge?aoug&g{hﬁ%?%gﬂb%‘%& W&%ﬁa o (ﬂdcf\é%\?\g%lght per
day. The c¥npaiagdsmanyGlaecoadnisnd siuseasednowhlah raegahmmabfy i thewed imghe per
day. Conmpounds,ageal i Aol fe %Qﬁs&%@&%%ﬁuéoﬂyﬁ%&qm 86 antes Bhme, at
appropriate dosages de y routine’testing in order to obtaln optinal
phar nacol ogi cale..dhd saee f?ﬂn%\i brvgesarthnpameacand sholens. | Fhipleadsi te @hdncreapreoin
muscarini ¢ m Lyl epphdr fsaabt ¥ous Mﬁh&eaﬁé A hdiiatd A ABNocHRE Sitbdsak, t OXiC

or ot herw se unwanted ef ects. In dition, co-admnistration or sequential
@dmi ni st r at i orcopsequenti feadige e gxe\mmlrﬁeidnénfmenct een & logscaf eyysighh duects isound

Ty, In SOfP caffkiolindShiadith of ik BepiAMRRioGk0aI properties and the

selectivity o conmpounds of this iTnvention for specific nuscarinic
recept or subt ype3haggmpnoundsefs prasent dnyepsionprefesably shoypselpetivh qEppistastivits say

met hods usi ng xﬁ@a@mem%cép&ﬁes&&;ransgmstw&eﬁnm &fﬁroaﬁb%dqﬁmmabud RERN
receptors if these are avail able, e.g. conventional Second nessepger or

bi ndi ng assay sactisitpak the & emcyn@eﬁ%wpewbew [ERATHEF refeRIQy STISTRIY 155 t he

receptor sel ecddfigéy and prefehy fof Gabarime Kol agbinfst WeRBY bR abiSuf, 31%@&8
descri bing a nethod of screening for bioactive conPPtLtJ]nds ancu“ eng t he

ability of3tel$ ctiyefq dpcaesele Arifvity of thegr b pecestpr causes little or no increase in t
activity of the m3 and m$ subtypes, and preferably the m2 and m4 subtypes.

As used herein, the term “alkyl” means a straight or branched-chain alkane group
with 1-6 carbon atoms in the chain, for instance methyl, ethyl, propyl, isopropyl, n-
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35 e.g. coding for the different nuscarinic subtypes, to anplify in the
presence of a ligand of the receptor. Cell anplification is detected as '
i ncreased |l evels of a nmarker al so expressed by the cells. } is
di sclosed in further detail in the follow ng exanpl es whi c%rg?%tg'ﬁgg'téldr?aany
way i ntendedWo9isestt the scope of the invention as cl ai meRCTABEY/07057
-20Substlitute Sheet (Rule 26) wo 99/ soi 47 Exanpl es 24 Septenber 2002
PC1" NS99/ 0705b7(1t55 Eecangoyie tekt-burd; ete.Blibeyterm “heteroalkyl” is intended to indicate an

1-/4-(2- th b | Jpi i.di S

1- Ben§y| T y %wﬁéﬁgﬁ%ﬁﬁﬁ&rgi'&f%?{.og‘%\g‘g%bg&ﬁf_°§%bn§8kgd.‘fIask fitted with
a stirrer, vvas akaneb tereint theseon (atkénytly melans (2 drafdht @) bfaficiedahdin adlicenPVSO (40
L Th | t t. t-0 9 f or, .30 th

ovbi ut on of SR SibAretnatbebiE vl EBhE e B onh g B wndise bac b 1 or
20 min fold ovmdsghyoraﬂmchedxham‘alms lgronp yvuhﬂ-&mtbphhtonphxethylcpdmsphon| um

br oni de (26. 6 70 . t d f
T min at ri. sAau bR enoNY fof sealgr e ey ndded

over 30 min, wWadlit fieg s&udurésacomsmgslw Eﬁicaﬂionram mefénﬁefaxtabwen@wefchel ght.
H20 (200 m_) was added t ariaCtkmg nyﬁture foll owed by extraction with
hept ane (4 x "% SHOPREHE ef°h§|° aR (0e e FPES CORRIISE SRBIORJBOE 5

or gani ¢ phas efteteret@ns] sélededfnen B Sand Of ¢d., haerddfymeﬁﬁgs) pichdingd dodnpiBe2 g of a

[ 1 . Th distilled.t 14. 101-105C
{8 10Vr¥mOI o 1%:\»%%' m@iﬁf”l&? #‘53’%‘%@9”"66 31%“;’ %%?"X"/i?l"”(éﬁ}mﬂ%) bt 90-2. 20
(m 2H), 2 18ar2n&(lmilfad té,l'ﬁ.xryl Zbyﬁﬁlyz pétazdlyinthiehkl, imidaZolyl (iSoxaZdtl) omzdiyl, (t, 1H))

7.20-7.42 (m  SH). - y ridine (3 500rTL lask fitted with

a stirrer wasthﬁ‘g%% '§°"Elafﬂlll¥l pgg&)yg.f p'?“(‘ﬁ'?( l )Pg?mggy mPSTSaznyl REURidLy f »adi um en,

(r:] hgr COﬁ.: (1. 2pyggziriy, mbﬁaamlyl(&&dm@lyl ﬁﬁddummd xbx)daaddiyt,nmﬁrla?cfhdﬁqmémﬁt (rj ated
ydrochloric [ evacua hydrogen

was added vi at%'élll g%a@iel e 'P%%B‘f( sm?b}g\mpgﬁ E’P' °Bf 02 "?red%ﬁf)\gr%%%g‘gﬁla

consuned. 15ThedefiaRiohiod R, nibatel itds waderstdol ttieat e sabalinena @i atket] Ggi alkdnlye resi due

was di ssol ved.in 0O, (40 a Na

extraction witH %IF?EWII éb‘b%{”g ?gﬁ%cfm&ﬁ)&ﬁino%%%é’}mg@&gﬁ% Biases

wer e washed V\alkdxybdrbmyl (ny, ifl_present bevsmpoitaed Hy tooe dr ymes of thgdorpldihe 7.1 ¢
of crude 3. T ox 11?12 Rroductm\l/vas Hrly ected to CC [eluent: heptane : EtQAc
(4:1)] to glv B{u OB Y0 & ‘%@ “H NMR (CDA 3) 0.83 (t, 3H), 1.0-1.38
(m 9H)) 1.65 (ddus@ihereid, 88 t¢rm “hbldgen 2or5Balo'dincludes) c)hl@m@Aﬂ(mtm):. 2dine 30
:I-(4-n-Bg(%yIB_ld%er|%In | yl)butanenitrile (4). In a 100 nL flask with a
magneti c i r e as piaced 3 (2.3 g) 16.4 mmvl)) 4-bronpbutyronitrile (2.4
g, 16.4 mol), d$asRrsendabat itemrgeeqpesented by the S3nglurel 8 nmol ) in acetonitrile
(20 nm.). The reactign mxture was stirred at rt for 5 h foll owed by
addi ti on of HBO}(B-'l *1X,)) - The m xture was extracted with ethyl acetate (3
x 30 nmL) and the,conbj;ned organi c phases were -zl SubBtitute Sheet (Rule
26) WD 99/ 501A2"X24 September 2002 PCTNS99I 07057 evaporated to dryness
to produce 3 .9 of crude 4. The crude product was subj ected to CC [el uent:
hept ane : Et OAC nfaytbe bath)shtutatedgingd angatueasedd (2.3 g, 87% . ~ H NWVR (CDC13) 0.82
(2t 395“2_') 5 41'( r1n9- |4 o%xp%%?o??t%%r&e%?ﬁ %ﬁ\_/gxﬁioé%ayzb@ prep]ai'c%Aby' %etgg‘ds(&loé 1o

~-n- But yl 23 - ~the @idthets disklokedriy IGB ll,-l@(b‘r?»lmbl!llSyil Y6438 Welysnaf r(lﬁ)fyndgnheseZS m.

oven dried flas ch ( .W@ll wer e
activated by f“ﬁ‘@%‘g‘z’ '(Wﬁgg g’é’{vgﬁ gger l?cné?f"ggﬂtmﬁhggﬁrg’ %Nas added a
suspensi on of TRus| deloinsiancd, e:o(nj:od:@sggf formulantoindy bm ;Etpaﬁd(aﬁ stioymaindthehe
reacti on m xt o stand at n for 1 hour. Conpound 4 (720 ny,
3.4 mol) di Sg%lﬁwgn reaaca !‘%9?,5 m.) was added and ~ o the m xture was

refl uxed over-ni ght. THF ( 15 nL) and sulfuric acid (4 n., 2 M was added
and the reaction mxture was stirred for 4 h) followed by addition of NaCH
(6
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m, 2 M. The reaction mxture was extracted wth ethyl acetate (3 x 50
mL), and the conbi ned organi ¢ phases were evaporated to dryness to produce
1.2 g of crude 5. The crude product was subjected to CC [eI uent

CH2Cl z: CH30H (99:1 )) to give pure 5 15 (0.42 g, 26%. ~H NiSertew?e)20§2g3
(t, 3H), |.20wheReem 9H), 1.65-1.73 (d, 2H), 1.96-2.20 ("9%4]'5‘)99/07 53 (t,
2H), 3.02-3.17 (m 4H), 3.89 (s, 3H), 6.95-7.01 (m 2H),

7.65 (d, 1 H. Exanple Il -

3- Hydr oxymet hyl - (4- (Z&) t hyl phenyl) 4- oxo- 1- but yl Jpi peri dg )e (7) zo

4- ( 3- Nydr oxymet hyl pi ylg/ b#romtr”e (G, A"oven-dried 25
m. flask was pl aced pi per - | - ol ) in

acetonitrile (10 m), follomed by addition of potassium carbonate ( 1.38 g,
10 mmol ) and 4bromobutyroxitrile (0J90 nmL) 9 nmxol). The reaction m xture
was stirred at rt. for 12 h. The mkture was filtered and evaporated to
dryness. Addition of H=O (20 nL) waf HE followed by extraction with ethyl
acetate (3 x 20 nL) and the conbin organi ¢ phases were dried (MyS04) and
evaporated to dryness to produce 1.50 g of crude 6 which was used w t hout
further purification |n the synt hesi s of conpound 7 3- Hydr oxynet hyl - ~;

i -(1-nethyl phenyl) - 4- oo yIJplperfdlne na 50 nL oven-dried
flask was added My turnlng 3 gpS2—ﬁhu§§3%G;lch were activated by 30
the use of a heat-gun under Vacuum foll owe addi ti on of anhydrous THF
(7 mL). Under inert atnosphere wagx@dded a suspension of 2-iodotoluene (5.3
g, 24 mol) in THF (10 nL.) and the reaction mxture was allowed to refl ux
for 4 hours. A suspension of conmpound 6 ( 1.50 g) 8 nmol) in THF (5 nlL) was
added via a syringe followed by addition of CuBr (23 ng) 0.16 nmol. 2 nol

% and the react TRsyfix S%uarﬁ%omaza@g)mmwm HRF 64 &Bﬂ'let?by?@neral %%th%sotenber
2002 WD 9915024' f PCTN was stirred F overni g reaction
m xture was qudriEsasls sypthssisiiRor gpnesl methggs of QUP?ﬁ_"ﬁ @W“‘H’ﬁd’f&tm"ffae@()at rt

for 2 hourss f okfeREdishade dlFdlieR R. w eNathl M@d rtlhem21M22 ot §119FQE, WwHF (15
m.) was foIIowed by extraction with ‘?z and_t'he organic

phases were dr?eg-@hvwsolhamet ABx94r3 e(dgpé BPVW&S% %o—p?—o&bé@—eﬂ’ﬂ g 5 of
crude 7. The ceeuteosy uet:21523a S1987 L Aldshs! B. Ar BPAr BlellvehddPLI: 1G60 €1 uent :

anal yt i cal  pur QT BAER 5 S ekalod-eham. et 356843 Q9RRHrGR $re )

Exanple |11 - &; Reapyhanndeoloky TaIB9-74¢ Nony), ):mepxwmw;@ﬁm@me (9)

32 eV P B Sl DL Ot FRER Rt ang L, .o

mmol ) and pot aB.siJ U CrahadtrO e - (8561®8m ,thed di3cloauieds ) of wh:al&awmcbxlpb&aed(@ m.) was
stirred at rt ff%r 12hh"' .fg)ltel ovxi«[le b add t|o do% sat ur at e br| (25 n).
The reaction nFXIUFeREE MLREY SRYEY: € EY%HV?F nd t he

conbi ned or gannsy pé&gsearedeby; fdr iexanple, SuiﬂwSM)atanddwapmgem ed fbmn adiieyness to

sor (09: 1 )7 EauelPEutiplich B Hitfand P CIUBE g R, . 00 cora

194.2). 2- P opyl A(tanmemtwmyd Fl'icestgm)lg zeempmmu cobnptiydsJpicarbonydiignaup( We. | n a

10 nL ovendri e d 1 i wer e
activated by t%"Ipﬁ%%(uls‘e a’qﬁ ‘?(9 un u rbe\(/gecz:lﬁé%wﬂ}.ﬁé’.@m‘ﬂa&”{:ﬁ%@ﬁbsphere
was added a suﬁmmﬂhﬂfsumdc ot othed siandard( @Oyl reducidgreagedty ta profic2he( 3 nl , )
and the reacti L X} I dtoreflux for 1 hour. A m xture of
conpound 8 (0.%@%‘1?%@?@ n Ch (3 nL) was added via a syringe and
the reaction mxture was stirred at rt overnight. The reaction m xture was
quenched by addition of HHSO, ( 10 nL) 2 M and stirred at 25 rt for 12
hours followed by addition of NaCOH ( 10 tnL, 2 M. Addition of THF ( 15 nlL)
was followed by extraction with ethyl acetate (3 x SO nL) and the conbi ned
organi ¢ phases are washed with brine ( 10 nL) and NaOH ( 10 nL. 2 M, dried
(MySO, ) and evaporated to dryness to produce 0.43 g of crude 9. The crude
product was subjected to preparative HPLC [eluent: Buffer A 0.1 % TFA,
Buffer B: 80% 30 CH3CN + 0.1 %FA] to produce an analytically pure sanple
of conmpound 9; LC-M5 [M+ H + 287 (cold. 287.2). -23SubsHtute Sheet (Rule
26)
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wo 99i so=a~ 24 Septenber 2002 pcr~us99~o0~o0s~ Exanple IV

-1-~4-(2-rnet hyl phenyl) - 4-oxo-1-butyl Jpiperidine (Il1) In a 10 nL oven-dried
flask was added My turnings (97 nmg, 4.1 mmol) which was ac&jé§gé§q\bgyzad1e
use of a heat-gun under vacuum Under inert atnosphere was a

suspensi on ofwa®@ewsomke-t ol uene (380 L ) 3.0 mmol ) in EtZO (3ecrugsaredr t he
reaction 5 mxture was allowed to reflux for 1 hours. A suspension of

4-pi peridin-1-yl butanenitrile 10 (Dah(bomet. al. Acta. Chem Scand. 1951,

5, 690-697) (0.305 ny, Z2r& nm}_k) i® CHzA 2 (3 nmL)_wasrgadded via a syringe
and the reaction mxture WaaE ty,u@d.aé%;m&@f The reaction mxture
was quenched by addition of 04 ( 10 , 2 M stirred at rt for 12
hours foll owed by addition of NaOH ( &&mL. 2 M. ~o Addition of THF (15 ni)
was followed by extraction with ethyl acetate (3 x 50 nL), and the conbi ned
organi ¢ phases are washed with brine (}10 nL) and NaOH ( 10 n,, 2 M) and
dried (MgSQe) ark evaporated to drynesp to produce 0.21 g of crude 11. The
crude product was subjected to preparajive HPLC [eluent; Buffer A 0.1%
TFA;, Buffer B: 80% CH3CN + 0. 19%0FA] toyproduce an analytically pure sanple

of t 5 compound 11; LC—NB(,{@{I + + 245 (cald. 245.2)z, Exanple V - 4-nethyl
1- ~4- (4- bronophenyl ) - 4- oxo- 1- Wt ll_igicg_p)rl_(:ﬂ_pe In"a 10 nL dried fl ask
was added 4- et hyl pi peri di ne D) 6 “Amol ) , ane (S nL) followed by

addi ti on of potassium carbonate (0.30 g, 2.18 mmol)) potassium ?0 iodide (
10 ng) and 4-brono-4-chl orobut yrophef¥¥e (785 ngy, 2.76 nmmol). The reaction
m xture was left at |10C far 12 h., followed by dilution with HzO (10 nL).

The reaction m xtHerRcepis IR¥kdsaRvRg fuvniule GOZAIY( BayXbd Prephrtd 39 Guéibsprarnbdi ned
organic phases,ahe dri egmél\/gsm ',%gg EV or at eg to.dr f) éo produce 0.50 -
g of crude 12dispeemsnt, 9f ap efsgiresthil :’(Ja']%eﬂ‘@%l ?W%Y%é&fg i brampescof e uent :
Buf fer A: 0. 1%etirdphilébwhich ity H: usdd f6r Ghid GiptselindidderifllidéOs ek @l 1CEl, ®7,

anal ytical pure sanple of conpound 12; LCMS [M+ H + 322 (cald. 323.1).
Exanpl e Yt °- It°-s¥§(°2’-’ﬁ‘€?¥'}9‘|°phenyl ) 4- ox0- 1-but yl Jpyrrolidine (13) In a 14 nL
oven-dried flask was charged My turnings (30 ng, 1.2 mmol) which 30 were
activated under vacuur& the use of a heat-gun. Under ine(kt at nosphere was
added a sol ution of 2-1 ene (0.22 g, 1.0 mul) |f5(2 m.) and the
reaction mxture was all O\Kfé__ﬁg'a ref | ux 5ror CHi2pstr ARt ure of
4-pyrrolidin-1-yl-butyronitrile (Burckhalter et. al. J. Org. Chem 1961,

26, 4070-4076) (0.1,4 g, ®X&@rnnol) in CHCh (2 nL) was added via a syringe
and the reaction mxture was stirredjat rt overnight. -24Substitute Sheet
(Rul e 26) wo 99i soi 47 24 Sept enber {2002 PCTNS99/ 07037 The reaction

m xture was quenched by addition of S04 ( 10 nL. 2 M and stirred at rt

for 2 hours followed by addition of OH (10 m,, 2 M. Addition.of THF (15
m.) was followed by extraction with éthyl acetate (3 x 20 nL), and the

organi ¢ phases were dri éﬂﬁ{\l\%@) and evapor 2Mryness to produce 0. 12
g of crude 13. The 5 crude p{:_%ﬂvr(wa&:—sub to preparative HPLC :
[eluent: Buffer A 0.1 % TFA~Buffer B:. 80% + 0. 1%FA] to produce an

anal ytical pure sanple of conmpound \l3q,LC- M5 [M+ H ' 23l (cald. 231.3).
Exampl e VI1 - 4-Methyl 1-~4-(Zz- et Bylphenyl)4- oxo- 1- but yl Jpi perazine (1S) t

4- (4- Met hy! i i.n-1| - ronj il 14). .1 25 nL, fl k
8| ac<(ad 1met %yl IC)Ip ré’? '2?M@?WE%5W5°§mH&BP8}%§ﬁPWHﬁ?{"Pi%fe \(N8.878 g,
5. 3t rrmolt ) ?nd oRiHaf&BofbNse alootvR inith (dt eXdmple pyridinintiohlprosronaeddl i n
acetonitrile

ol | owed b a BIFFUSFIPRE CODmG: cAERT REPRES POtra oh KRIEHPEhcet ai e (3
25 mL). The caoMsoed organi.c phases were washed
When Y in formula (X3XXI1) is ~O-, this compound may be prepared by alkylation
of an alcohol with arylhalides under for example Cu catalysis.
When Y in formula (XXXII) is ~S-, this compound may be prepared by alkylation

15 of a thiol with arylhalides under for example Cu catalysis.

-14.
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|5 with brine (25 nL), dried (MgSGa) and evaporated to dryness to produce
0.72 g of crude 14 which was used without further purification in the

synt hesi s of conpound 15.

4~ Met hyl - ! - (4- (2- met hyl phenyl ) 4- oxo- | - but yl Jpi per azi ne (1 S)24 aptemnbes 2092
ovendried fla Added My turnings (116 ng, 4.0 nmol) |

activated undéwrﬁ o&\?acuum by the use of a heat-gun. Under%@&8%7ﬁsgsphere

was added a m xt o 21 ﬁ(zm? . Ehi wl i EF& 3 nmL) and

t he reaction rrix%h‘raréq’fv\l/gg&gﬁﬁgv\e gs-(r‘%ﬁ)’( soc;ém%o ourg.yﬂ,&q’é u?ibgn of
conpound 14 ( Oedgtion ofxh@comesronding kabredy Icatalyticrhydrogesativd s by theaiseofsyr i nge add
the reaction mng r L7l at rt overnight. The reaEtion m xture was
guenched by aghdﬁlgthﬁo&abgﬁﬁlﬁésg}hﬁg{'ht, 2 M and stirred at rt for 35 2 hours
fol |l owed by addi Suitahleophattpecputic@liyhgcematily salpsdefi the @ompéundi-f thid Savehiionnas
fol |l oned by, ex t L SRrmble) 0i ¢ _phases re
dried (I\/gSOs4) )ﬁg{% ed\?ggg)ri\ﬂg%lgs&%gérggﬁ ’sférto ghnﬂ%ec%nﬁsd%rgqg%‘g aé?@ﬁ Y5, The
crude product theasompdindcaceatding tprthe invantionewitPlaCsdheloneoft a pBarhfaegutidallyd. 1 %

of compound 1g° P ibh i thaffiith sBarhMEe 38 A dof Tugle By, S °
Sheet (Rul F ZBhccinig\BiQ At 8 2did, Behz@e ptiddxelic &) 2itiCacid /S0 4618, /cabboatepl e VI | |
- 4 n-Buty

1-(4- (] | phe 4- 0xQ-1-Db iperatine (l.7) . ~-(4-Butyl
pf per azi n-| yla§“f}ib°(ﬁlP %%k%ragpéﬁ%??&f’&%mfgé gnl{rgrg’l ésasko Jn el("h8%86"f- tyl Y
pi per azi ne1q( 7 kgidingmoisty) swiable )pharinabeutinally acyeptablet salth ehefedl thaptnclide3atkatiol ) and
pot assi um car t 7 . ea1SH I nitrile (5 n),
The 5 reacti o&gér!nﬁxs? lltjsl(’ g%@%\'\ﬁ?{rp%é% s"r‘f’ ?ﬁi‘?%g# E‘ﬂ?’gﬁ%ﬁé‘h csvug‘d?fi tion of
HzO (20 nl) arnuegessivmceltsoandvsalts wilt st ¢r@anic Agandk.) e.g. Tipertemadyi ned
organi ¢ phases, e e | [ | an yapor at ed
togdr yneg s to pr OW%QB%%QP%P 02 h%@a%éé%%%%ﬁcc&%éﬁﬁg%dw @mgﬁ%%lﬁtag?tﬁﬁ't lﬁer
purification ibenzenesuifomatdebdngoatd, bioarbenated Wisulfate, bitartrate, borate, bromide,
| -n-Butyl -1e (4 gH{re en 4: 0XQz | Jpi.per . 10 nmL
ovendri gd PI géﬁfcc ar té:g%h%l&t hy1 m%eﬂr%?ﬁé@%yl%%tﬁg,dﬂﬂaggw%% \f\‘%#ac “was
activat ed undegiuoppgeiugiutamaten chydepraptide  hishechlpuide, bpdfexynaptghdateat iodidpher e was
added a suspenghiibndl, Zubf0! AEREd O Al ShafkallTOlnlankidlaE! ~Rebitull) and

al'l owed t ours.

the reaction mxture was 0\ o reflux for suspersi on of
conpound 16 ( Onetiylpppmidegmathpinitraten methylswifapenitrateg Nemgthylglycamineammpriuvi syri nge
and the reactigfn feat Wil tphalefibhBlphate, salicylQ¥ SHOEAN LeyithBesc8RGELT ON

m xture was quen’cﬂgd by giggls%@oﬂn _gﬁquHZ§04 ’(%aur:ryt, Ztﬁﬂénsg stirred at rt for
2 hours f o oviennaieytageaes. tosyate.driethiadide e veleratosaly) . Addi tion of THF ( 15 nl)

was fol | owed by exd 5aGhi igtknttbd Rcitdids Within(id stopeGréinlgs oR B ct)}ﬂgo@{dg@f‘ﬂ-hﬁ phases
were dried (MyS04) and evggorat ed to dryness to produce O. of crude 17.

0
The zo crude pRYEteR Ingenesa) spcdgredrugsarginasiiye afrivévqﬂro[the[cema@ﬁgs offist er A

0.1 % TFA; Bufifimibh +AG0R GH3idity Qohvéitithd ih Ovitt Gl Cle RqARA! Ydrhohd.pUr €
sanpl e of conpound 1T. LC- gl\gplﬂl]\Jr 302 (cald. 302,5).
)for|t

C- NS X Example | X -

'4-n-Buty! 1- ~Cqyeniiongly PIGFRIHEF 'oiﬂ‘-"qupbtﬁ“QI %P%Wd?%é“‘(agg) PE’Q“’Sn a 10
nL oven-drped detitgtiveyas destaeel, Wt dxiinple S Defign BB Prodn@s,Me®! NI, Bltidghardyas
activated by the use gg@%ﬁtgﬂg under vacu n%Under i.nert atc;msphere was
added a susperEFeiFra?81- Metanglitss of ters SeRBUR ‘(‘g?‘ acfjve spegjes prpduced wpopy 20 (3
Eﬂé) 48nd)tf{egraaﬁédwgqﬂﬁﬂefmp%nmtmk ggmw%iﬁmebimgiogmg@uhgugﬁ. prFound 4

. g 1.9 nmmo i ssolved |n ) .was added an e m xtwe was
stirred at 40C f °?o‘g%mﬂq‘54faﬁ°9é%‘ﬂ6ﬁﬂé9‘ é""r\@?(‘ﬁ P‘gFFsh?Q&ﬂ‘i"é} € quenched
by addition O]tthllejlt?ﬁ@deédgﬂ.ﬁs g?ee@'aMor?@dnhﬁifoh;ﬁt ?Tt{dhbigg e Viidkedi ?bftb alBkuchoom
tenperature, followe . addi tion of, unt i asi.c
Contit 1 ons 0 THEPEAGNS QHixeR LHsret afks BBt nc e Rebns o8 g 1Pl PS50
) ) and the Pulisiniee] somgafithe cpyseadiing founes fonsdngsbundst df the presen¢ iryemiop and
glgg:bgt Il ,? u[né’ S%@g/{ﬁif%dgglg%rg@sngdna%dsu% aenfn(f"cnge%a?éege %’r\x@ﬂﬁeddlrn' &g p@égn§04) and

invention. In addition, some of the compounds of the present invention may form
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WO 991 50747 24 Septenber 2002 PCTI US99/ 07057 evaporated to dryness to -
produce 0.60 g of crude 18. The crude product was subjected to CC [eluent:,
Tol : EtOAc ( 1:1 )] to give pure 18 (0.32 g, 34 %9; L, CMs [M+ H + 33l
(cald. 331.5). 5 Exanple X - 4-n-Butyl 24 September 2002

| - ~4- (Z, 3- di wolshisteghenyl ) - 4- oxo-! - but yl Jpi peri di ne (19) | recarajs9osdvbs?
oven-dried flask was added My turnings (94 ng, 3.8 ntnol) which was

acti vat ed undelvatenoithnvdmt (i.8¢hytdegtes)foraoinemh-qigtnic sdtebnts. SO $olvatddngspher e was
Ibenzene (0.69 g, 3.0 mol) in Et20

added a suspenpsi,o 1-io0do-2 di net . .

(5 nL) under %ﬁ&#‘ﬁlﬁiﬂh@?°%?q'€’§'“v§ﬂt&° he reaction mixture was allowed to
reflex for 4 howhere the Prsiasees ifanthef prepargrionnd’ the (COmPdurds azcd}dnirgmb )thé N CH2d z
(2 nL) was added.to the reaction ?Txture and left at rt qverni The

reaction mi xtRHeRIQREVE THEh HBEES HANTEIPMesT SYdEpmery may) °’2"H?i33d by
and~stirred abnvehtidral tedhrliqués Suchfa |pkeparstivédyhiaad dirbmadgRbhNIRE chbmpimal- 2 M
until basic conc{ﬁtl ons.. .The reaction naxture was extract ed with ethyl
acetate (3 x &Y PaFRg ip ﬁ@"@%’%ﬂe‘ﬂ' igividpal enpptiomers mpse e prepased <libeh brine (

10 ~5 L) andyNatddsdidddivelsyntResi¥)or b@ﬂdsoﬂdlﬁno'rl@bawwpomsrﬂﬁy 8 &aflple€Be (MyS04)
and evaporated to drymigs to produce 0 %_g g de 19. The crude product
was subj ect edeselyeddnipethgis Rompeagarepantiomers, Py gign aréj]teﬁbawgpafewgmraé thg (0. 40

9) 64 % ; LCtbmalid4 of difisterébhferic {é&l‘sﬂby ﬁhffmﬁbauoxzQnﬁmmhcau?(hvéaad %u&x-vl
I -~d- (Z, 4- di met hyl phenyl) - 4- oxo- d(ﬁlilCWf Jg Fel‘l di n In a 10
n -dj-

oven-dri eld f 28R di-RAPlyR-daipgtaicnyt ‘Sa’@“ﬁ&ﬁ‘élf)’“%’ﬂdcw was

activated Un%l’:txdﬁ&ﬁél?‘iﬁlhk’atibﬂﬁndlfe@crﬁfat@n e e f&urbaseumﬂebommﬁas .a&m&ohere was
added a suspen5| on | -i odo-2 met hyl benzene ( nol) in EtiO

(4.5 r ~ nL) benerseived,dn derastien yo réf%ssfma% gsifEs r"éaé‘Pl"gﬁ Fﬁ'"mvaqi ePaas

al | oned to 1 ehiogtdgfiphid separdiion bfd refovA QP chirdl Qudilary, 2. 0 nmoi) di ssol ved
in CHZClz (2 nL) was added under inert atnopsp heLe to the reaction m xture

and |eft stirriRepng any obthe mipgises farprepaalion; ¥ ihecoPpeunds, et thuegteRed by

addi tion gf hig@Bdon| & nidy) bedeMssamnghdddri desif@leab pfd:eci SénsifivE 6tifefotive BRRIpd he
reaction m xture w%lﬁ_ﬁbam fied by a Addi ti on of

i on of M .
THE (20 ni) R0y S EAFRE dhw X Be é%hrﬁyrd é&@tea%seof(csmsen@@aht) and
the ~o conbi f}ﬁdedﬁhﬂ@fb‘uﬁs,Bm&eﬁow&smbﬁd?ﬂetﬁwem e g Qhn{tlJheiityNaOH (- 10

m, 2 M) anii o ases wer e ed to
dryness to pl‘BdégeW 'ﬁ‘e BP‘Bdgw?O lﬁ?m’ea‘&q'f} g %‘23 g‘&/acggg @t“'éct ed to -
CC [eluent: @rbtedtiRe Grm (anlg ByritResisi Wcﬁmthley &OSc(xﬁ 29919)[118&0%:;1:1@_0 NS [ M+
H' 315 (cald. 315.5 -278 bstitute Sheet }go kn f7 24
Sept enber 220 BBEFRY 9@9"&% 7 ORI Xpyet ‘3 sﬁ‘%ﬁ?‘%ﬁ metipds oA ffont

(Z- met hoxypheahe/adr). - 4- oxo- 1- butyljpl perl di ne (21) In a 10 nmL oven-dried

flask charged with t n ctivated under
* vacuum by the \S@gn%ql\\ﬁgs Tl’:(re“g Prgﬁ"ﬂ{ ‘“Hm‘é?g "?aﬁebf 2 ol mgm%‘é’raé‘yv\fzgg’ 3&‘8%%“%
suspensi on ofcoﬁ:pbuitinm ahd edcborting i edvsageOreBitneys estalflishedliy thenarEtwhiendver i, ) and
the reaction mx was aII o.refl for.2 hours. A SUSD n5|on of
conpound 4 ((f’ W%“iﬁﬁf‘?ﬁ ffl{é r?ﬁt}v“\Xa% 0G5 rec °§§/r| nge and
t he reactison raqwn'edlre vvas stl rred at rt overnight. The reaction m xture was
Auenched by 20id e inGERER s s S ieonfhighoné, 0V
fol | owed by extmqrctcnmpounds lof -theo ingérition tamhqut\eﬂ'(s pharf@ceniticalynaccemiable onbi ned
organi ¢ phase i M) and
the organic @gs S vvergggr we&%%ﬁ)& tgg\}‘)éﬁgergtmgt% %&9‘?&%“2 0 produce

0.75 g of cr U:dﬂetﬁ’,]pllls'l' leapsales daclpdingl sustainzigelsaso jor deleyled-reteaseGormiwdationsit : CHZCl z

MeCH (Igizo 1 Bo]wdgr(s) g%r}{x esie l{txu's %ﬂ\ct(:%s s@nﬂas ar?tpcn(glswljrs th.ﬁe [pMentelli!] Jolwtibrs (cal d.

315.5).

or' suspensions, aerosol or liquid sprays, drops, ampoules, auto-injector devices or
suppositories; for oral, parenteral (e.g. intravenous, intramuscular or subcutaneous),
intranasal. sublingual or rectal administration, or for administration by inhalation or
insufflation. and may be formulated in an appropriate manner and in accordance with

- 16-
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Example XIIl - 4-n-Butyl-1-(4-(2, 4-di net hyl pheayl ) - 4-oxo- 1- butyl Jpi peri di ~e
(22) A 10 nL oven-dried flask was charged with My turnings (88 ng, 3.6
nmol ) andweact i vat ed under vacuum by the use of a heat-gun. Under inert

at nosphere was added a suspension of 1-1odo-2-nmet hoxymet hyl heggsembé2002 g,
2.7 mol) in Et20 4 20 nL) and the reaction mxture was allowed to refl ux
for 1 hours. @é@ﬁsmn of conpound 8 (0.3 8 g, 1.8 mmol)PCHUSIPOS2 (4
m.) was added V|a a syringe andl&&sg reactlon m xture was stirred at rt

over ni ght. The 2pSSBieR PEaRtiGes suchy a8 sr3niB Remynstends Phasmaeguicat Soiances.10 i,

2 d st b d f m. 2
D S5 g s bt g

acetate (3 x 5Mayaby '&nd‘ﬂaﬂ’édﬁﬂﬁﬁﬁl‘ nform osuitable ¢ %h&%céé”“'aklé ﬂh@h@dnmthlh brine
( 10 ni) and Naghinistrafonfor ekafible, #¢hsbliBle Q.ammlﬂs‘e &haée&nm@ Sey gégth(sl\/g304)

and evaporated to dryness to produce 0.51 g crude 22. The cru pr oduct
was subj ect éd éefamtﬂ[éwéw beprapted: to\proyid 19‘9 epoy prepayatign, for urramusuiaro. 14 g,

23 9 LC M5 1 ~4-(2
s % LM e i Sy St iy Pt

aci d met hyl esfamulations °ﬂ4§“&m§‘§“ﬁﬂ‘°ﬁ&§c‘tYF8hs‘W8%‘R“m added 4- bronp-butyric
aci d nethyl estergof ﬁm%eg?or%%dm&uorpﬁrmé’m o?a(taﬂlet%jr cgpsullothg ! ) and

pot assi um car bonat e nmpol ) suspended . stitute
Sheet (Rule 26)irug CV\BP%P‘S“GE ncgnblseipw@hﬁwalzmtomfphwtm@mcmm ( 10

m.). The regct ifRR Hirkk HcR aVBMaridl) dlycRrbI OVfdr-anH BY 1@t Mro;eom' {vﬁ’é’x’ﬁﬂsﬂﬁo
filtration and evaporation to dryness. Addition of 5 frollovved
ay

by extraction RfeeHaRy [Syitablecbindere 'eérl%mioélsmcﬂmmég erngosggepiand phases

were dried (IvgS&éﬁngaxgéne\emarsatbednaqa;odmaenmﬁﬁmetxﬁxﬂfeoéurim@bmrﬁmah £rude
23. The crude product s was subj ected-to CC [eluent: CHzCh ? 9:1)]

to give pure 2@"{"1“‘9‘5“‘@’}10‘7’53}8“ L gelayg. [’Wai—?“g%i“c{‘caal&!“COMﬂ!f 29‘a'la°t053

f-n-Butyl -1 - 4adied) DYET Sribeki} - glmO Bl d@uswc&ple&uaﬁthn%r(;’aﬁ)um Eﬁ)gxﬁtéiry 25
m. reaction flask was added 2brormt€ﬂr| di ne (200 gl% | ) dissolved in

CHzO 2 (3 i) &HBoxyRsthylsibdesst pelge @eaeéucebt"\@de% ﬂm@w Mlbréaambé?eﬁlgnstu rred
for 20 min, 1 ¢esddbdag®Momls Nrcdbi withbuB4intitatiod, dodihPloleadSodi@AMaGiad under

i nert at m)sphere After additional 30 min, a solution of 23 dissolved in

CHzCl z (2 tnL) MREResARieRraterisadipmenzags. Adium, Aeeiais sodiwmichiogids and the like. ¢

over - ni ght bef @ignéeabg 1ﬂa@da; Mdow KrhitdriaRQtarcK, Sméthyl cellitbse, IR YeRRRitd. ON
m xt ure was ext ct ed vméli\_(e acetate (6 x 25 nL) and the conbi ned

organi ¢ phases?* aé’gdf“l”é‘ 04) and evaporated to dryness, to ~ s produce

0.31 g of cpude ZRbr prepariny sotia cﬁﬁ@ddxmtns\w& &Ltbblets,t el atrive Ghgrbdidntl & inixe@€HZCl 2
ol o x4 BBl Bhanadetical Bicigibnihm st B B8 Gt s PR HRRe A o
(27) 1- Benr yl oxthetlphafifeiniardinents,2bg. waten, ta fé¥m arkolid\peeformutalioh ka@amposition
2 00ophencl (1o 03uae hogighadB e hEPHAROM S HORARE i K 3 2,
15 m n fol | oweghdmaceddeally ancepfablecsait thepeodni yl ehe( Ornb Ihmdo,gct&oﬁs”mmicamam | ef t
et are (s B ol a0l i APt T HRMBRIE P LB AR o W' N € 1
composition may bc rcadtly subdivided into cqually effective unit dosage forms such
as tablets, pills and capsules. The solid preformulation composition may then be
subdivided into unit dosage forms of the type described above containing from 0.1 to
about 50 mg of the active ingredient of the present invention. The tablets or pills of
30 the present composition may be coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner core containing the active compound and an outer layer as a coating
surrounding the core. The outer coating may be an enteric layer which serves to resist

disintegration in the stomach and permits the inner core to pass intact into the
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- phases were dried (MyS04) and evaporated to dryness, to produce 1.7 g of
crude 25. zs The crude product was subjected to CC [eluent: Heptane : Et QAc

(9:~1 )] togive pure 25 ( 1.2 g, 81 %9. LCMsS [M+ H+ 310 (sea%%jn. 3%6)00).
4-nButyl -1 - j4-(2-benryl oxyphenyl)-d-oxo-1-butyl Jpi peridi R4 Septginber § 25
m. oven-dri ewd ssesesa7was added My turnings ( 123 ng, 5.1 mmetiussvomokr was
activated by the use of a heat-gun under vacuum Under inert atnosphere was
added a sol utduodemin 80tolberéeiayeti o yelédsd. dertaeynafemaer(%&an( belust® fer, su8h8 mml )

in EtiO ( 10 nd the reactio xt.ur e vvedt reflex for

hours. A sol u?qt%ﬂ"ra}@fersélm %’aﬁn%u?VFﬂﬂf PIFHFH‘ “gﬁ Tﬂﬁ’F ’f’P?r}ceaclfls(aﬁd 53 g,
2.5 mmol ) di s:aﬁdnlteﬁoﬂmly@téhaacxﬁswith):ommoﬂdcﬁmbrahdudhm shetREtdegNalgdhol ur e and,
was stirred at 40C over-night. The reaction m xture was quenched by

addition of HY§ l?‘(l‘is(faﬁ‘f_ a€> M and left stirring for 1 hour, -29Substitute
Sheet (Rule 26) The Muﬁemhﬁsrmerwmome \BEIsEHD/ ONBsTMETINFORY theBipératedl fopved by
addi tion of OH .220. rrLd liy Ngb . ba.SI]C condi ti QP The, r d]tl on,m xture
was extrated SERY)| orale £h1%8 '(“ﬁc iPnigcipde) a‘}"e?;ﬁ‘?ds ‘ﬁ'@mtowﬁ? B dl2¥etgdni ¢
phases are washgd, M:ju'edmsb)“rid’ll&sv.l(spchﬁioml_)ndaﬂni'ofda(ﬁ'dlu(ﬁohﬁ)w‘ﬂlh edbidbils &R at he

o oduce. 1. 28 GTBRES Bt o rirEont S 2" SRLED Ml ICa Gt 20 CUIBE.

[el uent: Tol haEhéaemdal kafrie}d. Suitable Vdispetsing 36 s(lﬁ)eﬁﬁngl,agﬁ'its %bi agleol® [ M+
H'" 393 {cal d 2” q

|-n-Butyl 1% SA‘SR‘*QS‘H% Bl PakAts 2ad Baryel sus SFY AT feBaradth acaciy pleingls. o 25 i
;eicti on1L | ascll@xmg ad;geﬁjma Zéﬁ:bﬁxlyﬁnethqfcell%ldgc BUtgélatn(ij\ [4miészlbam¢ék OXbEhg]IYL 10

oxo- lbuty ridin i ssol ved i t
m.) and conc. pdﬁﬁ'gﬁlﬂ“?'ﬁﬁfgn@h c5lI‘SIp aﬁff’% ﬁﬁﬁf’é"gi l?ﬁ‘?‘/‘g"n ,
charcoal (40 glgjerinBhé thecltiet Fermpatdneesds a&mxstrhtﬁﬁl ﬁlhﬂé Q&'Sﬁen&imh aidl sddtiohhe use of
ver - ni nder HZ at nosphere.

baIIoontechnlq;d " gn&& eft stlrrlnhg}zj rt g IN%

The reaction HF SEUREE: RAKONS RIFRRFANGnS,FhILh  BnETaly, cgpeal Fezprm_ervaquf ¥ and
filtered tsr w@momlvi/ﬁea mtirdvenoinqudmmts;tmhased&s&sd eRiercafipesitiovstchn elstipé acet at e
(3 x 50 m.) and the.combin r.gaic hases wers washed vvith~s§r|ne( 10
m) and NaOH PR ﬁ?ﬂasz‘“mpﬁg‘éﬁ?‘ OPRYSHTSBRIOR JUPBI Y &6 8¢ BFPHelS to
produce 0.42 guiat adrhintbeai®oh The crude product was subjected to CC [el uent:

: CHzd 2 MeCOH ( ur e 8

(cala. 303 2 EQshpantif e SreBpl Byfrloh disd reles Saihagcot Mt o8, °0si ng
muscari ni c Zardaengeptdimasewbwmmm whith, madificatieh afimuspdrinic-reséppartacvityof cel | s
wi th nusc |mc vt or er nroce H . 3T3 ceIIs avai l abl e
fromthe Aneri’c 'i"ij?fe"tbf ce?tgl(%S tél:tl of qgﬁ%)c @QL tﬁ.y6§§5m gg%/own at
37C in a hum ﬂierhpaﬂcﬂtymf&phwanc(tﬁﬂ/of@@)nppmumfahe)presem iDuéritien ¢toA sutmrdl fied

agl e s e UDLOVEMLRURBLEHP A ) o Bndlidae UgCRR o IR Ut e

S0 units/m peni reptonycin vail'a dvanced
Bi ot echnol og| imadeqiiate st;mﬂaﬁctmermjumign of/Mscarinic t@%ptoral It tsgmumm(cém babl e from

Sigma, St. un down
and pl ated at %ﬁ?y&mam@“ LIcLi§el fo%ﬂq)%ﬁgl%ﬁr&%ﬁg&% n @k‘fﬁ/pcal f
serum Thas ni Pm\ﬂﬂ!smh.r thei moblemepmtbr adyerse wﬂescmem@bmrmdewlthl}bmkaﬁw ally as
described 30 3 iRt Ropper et
al ., Neuron Ilwsc%gg%&g Xgﬂé as E&}’C?ﬁ%eon%;ﬁﬁ%}& br g8 ctém;é %gnsmﬁaﬁee H\ fs wer e
co- transf ect ethbsiantpllpliearsidesdi ng a chi nera bet vveen the Gq protein and the
five carboxy-te Al Qﬁé'fg&h ﬁ 2 GRESLruct is
descri bed by Co Fe?lllnet é# urée?ag%gﬁ a@%‘%ﬁ'# éﬁ%g{gﬁnggtl tute Sheet
(Rul e 26) wprefeeablyna-human, who has been the object of treatment observation or experiment.
30 The term "therapeutically effective amount" as used herein means that amount of

active compound or pharmaceutical agent that elicits the biological or medicinal

response in a tissue, system, animal or human that is being sought by a researcher,

veterinarian, medical doctor or other clinician, which includes alleviation of the

symptoms of the disease being treated.

<18 -
Substitute Sheet (Rule 26)



24 Septenber 2002 PCTNS99/090s7 On day one) the cells were transfected
using the Superfect transfection reagent (available from Q agen, Val enci a,
CA) in accordance with the nmanufacturer's instructions. Receptor DNA)
(i-gal DNA (pSl-p-gal actosi dase avail abl e from Pronega, Mad248eptembér)2002

chineric Gg-i ydgPRedepr the n2 and mi receptor subtype s asSpffusedgdgerSal non
sperm DNA (available fromSigma, St. Louis, M) as filler to a total of 20

Pg DNA was added ppgératil}, BhdsOdf deReraidfbinhiia" dxfibf i !
Super fect was addeqéf?m(;&talﬁcgnp[gm andéen{xeql t hor oughlt$g€#€%ﬁe§%‘¥®g6&t}ge and
down several tmugearinignd nepeptan sebtypes Likeavissathe gompounduseshibitrsplestivityifer thor 10- 15

m nutes. The be3riMiE " iRt & ni(]jp%rc f %M X | nJ 0% cal f
serum and 50 lﬁ%@ﬁ? 'géﬁﬁ%g% in/ g’tpreg%t nyg} n \Exgighg ed (?gfb‘éﬂ,&efyﬁ[}%f%& The
DNA- Super f ect sesptars dastedaisclnding gerotonia, histaming, cdnpamipe peedrenesgicl redptets. t 0 t he

S S S et Lar e, DY S Bt P

surface. The cells were I l(l: At e ' |
i ncubat i on, t hia thedeasmersros amskinratinneaf agyunbehef dijeases gndidisarders pfthelcemme with a

t 515 m volu l{'ﬁ% fder Sah i | to
ensure thor oug%(ﬂs\g ng. ‘ggﬁhrh é‘?r“@%ﬁ%ﬁl&sﬁg%e%ﬁ%@ &&%ﬁqu‘%’cﬂg’ f serum
and 50 uni t s/ ndelegéve comippimmdsst r ept omyci n was added to the plates. The cells
were incubated f il t: 9 t. Assav
ol" NIH 3T3 cell 5%% rgbélril i'oefgfr?éejéf%\ﬁgt%dsr(r)lggﬂcéi’rrgﬁ?‘c‘@é‘?@%ﬁo@e&gﬁ%ﬁ%gﬁ%g%&er al 2o
procedur e) OVERE gesepter sublype seleyivity BRBes\themhpaientiallavery nGefuh im tremiingra bat h
under sterile gonditirQf teh r ki C 1.OAS,.; npounds
to be assayed vverel‘ tﬁlrfceaf;%?sggagg d(kflsfd\ggi ﬁéggﬁgﬁo%g%nngé}ciIﬁﬁﬂﬁéﬂ&gg&%g?t he
final concent raftehtion fleficitt disarfdengor MRunedegensTa U dis¢ases: I8@e Adithpinten's siseasec| uded

in the assay a i,bd. : S0 4 %l}{l t he
final concentrgt?%g%]wg a%+ chaft&ﬂ?g&gge %&Rﬁg%hsfegillén?ggﬁq%% oyt o- Ztge[a\?\gds added
to each wel | ofympeomee|shchriagrdectepted oter eactivitidemoed echiriges, cawtgiia. | apathy, Then,
16 pl of c o] ' ﬁg%d t; ; Dl s) and
dilution o p?hgggéf"g%sf%{ﬁ?@%%g? or rrélcs ”gc‘;r%}gﬂ% ﬁg“’%‘i l;‘)’?t tg{ mttu%gn%g?fﬁplgund

sol utions froneedptortreny ksl besinyaherdpn gentrol néxmrn@mar pregsuren andthttmysowinid  wel | s.
This procedur ensofieRaahe hotlid BARM 34 RREOLE MeviaWolar Wilehsts SGHFEPL L NaL
50 ~1 30 nedi um al’one was added to the baseline control wells (the wells
that contain n&'almmaand celI's) but not test conpounds) and plate control
vel I's (well's contaisqydagddBellyy BmpithddWTithd edenGRERASH KRy B MAnk@iibied in aThE

pl ates were then placed 1 n an incubator at 37C to equilibrate tenperature
and pH. 313bstipgle ailysipseor thetetal dagly dosaggmesgpesaiministoned igpdiyideddasesxygp

PCTNS99/ 0~05" 1inYdaesr toliQinke! dailf Hubthéridrel 86mpiRadsBel thk (odkf aiehitdingsy bd he
medi um was aspi|ated and each @I ate was, rinsed with 15 m 's Buffered

! . Han

Sal i ne (HBS). nigtered dn jptapaselefopm Vi topical; yie ahstiable intranasplotshicles. ofsiayi nut es
lr,:1nti| the HBS hagcé&gmnﬁﬁwsj uﬁhgth lhwsaﬁingwr_tfﬁml éxldassmsmtch@nwasm{ldvm ;&ﬁ and 1

trypsin was added .o, ea te and, swirled sp s as to conpletely cover
the pl ates. - TRESEngElehf ek Fo Be Sdiafierenths R s 2 arSs B cevents ¢ o
| oosen thezasel fystemAtherddsife adhinfstrition RGN oflicbrse gied chritirdush eatiserir hace, 8 m
DMVEM cont ai ni ng, 10% C&L{ serum ?nd 50 units/m penicillin and 50 units/m
streptonyci n witemaii§athroyehoyrthg dosagg eeimedy i n - The plates were rinsed with
this nmedi um and Thédosage regimen ®iljzingahd ethponhds of tlieLpresentTieentia is Seleced
centrifuged at.1000.to r for, 5- in. in.an |EC Centra CL2 centrjfuge
(br oduced by sirarargre R Vaewoor Todir nclybinb byees ooyl P SEF i 0 'S0 as

not to di sl odgmetiba comdifien ofTthepatient; the severity of the condition to be treated; the raute

30  of administration; the renal and hepatic function of the patient; and the particular
compound employed. A physician or veterinarian of ordinary skill can readily
determine and prescribe the effective amount of the drug required to prevent, counter

or arrest the progress of the disease or disorder which is being treated.
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cell pellet was suspended in | 600 pl DMVEM contai ning 10% calf serum and 50
units/m penicillin and 50 units/mM streptonycin. after which 20 Ml DMEM -
suppl emented with 2% Cyt o- SF3 was added. 50 pl aliquots o i

suspension t 5 was added to the wells of the 96-well m cr%ﬁ%@é"ﬁ%g?%%z
prepared abdVR9¥%8¥2ept for the plate control wells). The PFEHVEN@ST e t hen
i ncubated for 4_days at 37C and S% C02. After incubation) the nmedi um was
removed by mveﬂt‘l%ﬂyt‘iﬁggi’ﬁﬁp’ﬁﬂ‘#@?s B8 be Jariediosh & RYiAe range fogehfl Y0 af t er

whi ch they waog ri @ 8ehiORuRdSHirRRP! FORBR! dxﬁﬂ%uamd strate
(3.5 MM o- nltronﬁéen | -~ - D alggtgééranomae 5% RNo Qﬁggg&gg&m&'\l&% in

phosphat e buﬁeé‘l""ﬂ?iy QTé’l"ldﬁé)n lefssoptaining 0, P-08n 1 t%D 1g). 3t%e8.Oner e

I ncubat ed at 139G suntislo dr 36.008Y driheBcaRSIAERARRToRthe dPmBaES Rithék BEd. The
asbor bance of the baseline and pl ate conuol wells were subtrac ed fromall

val ues. '3 3shegiopageitq the patispblotbe (fR%IF% Aoyt dOSW%MZGmSzmeé%@ 2002
.PCTI US991 070%%; Basetsd Mgbflmeta&ﬁ/eg@%ail\lgk ﬁ?éf@ﬁﬁ@l{’fcﬁn Q@&@ﬁl&@% ﬁm/?o NET-1

3T3 cells were co transfected encodi ng the m1

recept or subtigegictiye wgrrdisahdn sHspieAmayRt of the H@’%bﬁf%ﬁ%ﬁ%ﬁ’}‘%@ 900 smal |
or gani ¢ conpgpagds le@eﬂof%&n mhﬁdomsn%%g@%@a zaqggxfgsf BJue weﬁf@ﬁg&xoaa% by the

procedures descri bed above | ustrates ta fromone 96-wel |

pl at e from t Reeferablpcthe range tlsnff%m @pant 0.001 4 1€ medeueidhedyereighs eet Q@, aed one or
more of tge teLRBRSf SREPHA" The/MeNtol e

conpounds wer ep%I deﬁﬁoﬁ?(gg t hat shg\/\/egdtoacteﬂn%%;éf 'ﬁ}%&y e P{m%g{e &t | C éeof t he
receptors welcema@tnids/mebeMmlmﬁereéenemunqmlcs@mmm@%re tested as

descri bed abovec uH&stacgﬁﬁﬂF% ﬂfcgﬁes&ﬁq{?@n@%?mhrﬁpﬁgeﬁ%&q at abftopiERer at €
cell cultures. ound ctiva recepto ype at -
which it was dasa;s e hy fquane tejingi in order prehtain grtimalarharmaeglogieal effess ponse
than the ref %%ﬁ%s&ﬁﬁﬁngﬁt& ah tb%ﬁf&Qllar tHe%&dHﬂi@"mle?&Q@ﬂtbrnﬁiB%e &H&’e four
conmpounds were found to selectively activate the m1 receptor Wth no

si gni fi calft AwpimMFing 2y PRENEAD. 1OKKG, ofyPterrwite HARANRd] §fTEct-edRprdition, The nost
active conmpoupddmmHReMdr MquifRial RdthinfAfatfial @tg&ﬁbtsigeﬁfs Whieh Ciﬁ\f:#b%@ hed - i nduced
responses of the five nmuscarinic receptor su th¥£ Conmpound”™ A was furt her
tested for agdassf thgeempoung mayan serpe @é@ﬁe\’%ﬂes’& r receptors at the
a-adrenergic repgpp %nﬁégﬁ}’c@ﬁﬁroﬂ»er@es ancﬁthe]seécu@@ oﬁﬁ’nea&ﬁn&%dst e hé st am ne

H 1 and the serotonin 5 subt ypes he conpound showed no
si gni ficant adBYepyen fpr mmﬁﬁmaa@ga%m %\‘bﬁafsag%yrheﬁemexﬁ@mdrwm@m%npound A

did not sg 'fUP'dliIfctrexﬁ%§§&9Q§&§od@fusﬁ1ﬁ'%o%nﬁﬂ{a@tnﬂé & sus@g&t 9Fef&h!h9)bﬁ’&§e 2A, 2B
or .2C, or the serotonin recept or gﬁbtége 5- HT2A.
%Bhleete i

i1l ustrated iNYmeR gGFRIors if these afe gy H%&Eﬂ‘abiﬁc aaﬁwcwvmdé% ocked
by the rTUSC&(FjalsﬁyQ wmmmy&bn@mEﬂmow hdtay ﬁetegaaﬁmpeaegmgmofmniv .
responses | nauc scarl n t acno anpl e -
R- SAT Assacy 3P gﬁﬁa“ég F&‘&%“U‘ ys gg{q&?? degen B‘gfo'?“‘?@‘% of SGIeenmg fPbt ed
herein by r efb@daemec)omyam&iscbgrumxﬂﬁg nutabmeéﬁceuehhmfécteanmﬂeatqﬂowmh m, nB

or nb receptors re_ex 2 t 0 seven . conpounds at JF.PéS M concent ation.
Cel | ul ar Pespfdhsadipg fory ‘5? IS Jousarinic 8 §eto mpfi i BT pbnse of

the cells (ddfgamesf @6 rdceppo Tl aﬁ'lﬁllﬂc%nﬂi\/ls?déte@ﬁﬂ haideRdaged [EVets 68 watker ar e
presented in a& he fol Ié)‘\;\gtrﬁgcglgbl e. -33Substitute Sheet (Rule 16)

SO expresse
The invention is disclosed in further detail in the following examples which are
not in any way intended to limit the scope of the invention as claimed.
30
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wo 99i soz~t~ 24 Septenber 2002 Pt:T/US99/07057 ~nswwn11111~ 11/11./1/11'/11

ewf ~ ~nwnawi wedinw L | ;, _ ,mM ~nB~nb ~1i1:5 M~
1.5 M..5 MA ~1071+l- ,9 ~ 7+/-~ 8 ~ 3+/-8 -(Example 1) ~'i | ~~1Bi 76 ~
+/- 1 1117 i+/-19 -~ -6+-'i o(Exanple IX) | i ~ Il~~1C9 £l - =0 oo

4+ -90+/ . 12 '&Eé%&'ave XV)I "D 72 ~+-9 ~ 13+/-72+/ =15| (é‘igﬁ@ ré‘b952® | ~E
- QL2;+/-113 ¥ 413 i ~-31+4/-~2(Exanple XI) i ' ~ ' | | PCTHUSHN0087 .

'F 65+/- ~ 991+/-17 I15+/-t 1 '(Exanple XIl) |G6+/-~19 | 16+/-127+/ -~
~*4-n-Butvl -1-f 4-nhenvl -4-o0xo0-1-butvllnioeridine As indicated above, the
conpounds are selective agonists of the m1 receptor. _ The invention
descri bed and clained herein is not tct}gg] lleism'ted I n scope by the 5

speci fic enbodi ments herein discl osed, Si B8 these enbodi ments are intended
as illustrations of several aspects of the invention. Any equival ent

vari ous nod 11 SFRET S Bl Rt A AR Sl BiEritBe Wroun and
descri bed herei n IvBdntyldechndideppipesdine (2. 1th68k mikBinkaked iflask Hieedimithfa om t he
wthin the scobsbr st Sl et BBl ' o hiPuefs DS O Crody
herei n, the di sehitsgisuspensibn whas béatedrte 90ME for 30 man.aditibthe redleti@nafchydngéhei r
entireties. - 3§e§yeta.sﬂct sldgpeenﬁgx? §ths c(omh Bn %@ce-bath for 20 min followed by addition of

10  a slurry of butyltriphenylphosphonium bromide (26.6 g, 67 mmol) in DMSO (70 mL).

The red mixture was stirred for 15 min at rt. 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;O (200 mL) was added to the reaction mixture followed by
extraction with heptane (4 x 100 mL) and ethyl acetate (2 x 100 mL). The combined

15 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, 5H).

4-n-Butylpiperidine (3). In a 500 mL flask fitted with a stirrer was added a slurry

20 of 2 (13.2 g, 58 mmol) and 10% palladium on charcoal (1.2 g) in ethanol (70 mL),
followed by addition of concentrated hydrochloric acid (1.5 mL). The reaction flask
was evacuated and hydrogen was added via a reaction flask. A total of 2.5 dm® of
hydrogen was consumed. The reaction mixture was filtered and evaporated and the
residue was dissolved in H,O (40 mL) and NaOH (20 mL, 2 M) followed by

25  extraction with ethyl acetate (3 x 100 mL). The combined organic phases were
washed with brine (30 mL) and evaporated to dryness to produce 7.1 g of crude 3.

The crude product was subjected to CC [eluent: heptane : EtOAc (4:1)] to give pure 3
(2.7 g, 33%). 'H NMR (CDCl3)  0.85 (t, 3H), 1.0~1.38 (m, 9H), 1.65 (dd, 2H), 2.38
(s, 1H), 2.55 (dt, 2H), 3.04 (dt, 2H).

30 4-(4-n-Butyipiperidin-1-yl)butanenitrile (4). In a 100 mL flask with a magnetic
stirrer was placed 3 (2.3 g, 16.4 mmol), 4-bromobutyronitrile (2.4 g, 16.4 mmol),
potassium carbonate powder (2.5 g, 18 mmol) in acetonitrile (20 mL). The reaction
mixture was stirred at rt for 5 h followed by addition of H,O (15 mL). The mixture

was extracted with ethyl acetate (3 x 30 mL) and the combined organic phases were
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24 Septenber 2002 Clainms: 1. A conpound of formula (1): XiXa. ~R-)c ~X~ i
~R2)n Y A wherein to 15 20 XI, X2, X3, X4 and XS are selected fromC, N and
O kisOorl; t |s 0, 1 or 2 RLis strai ght or branched- chaj

C2_a al kenyl 8 al kynyl, C~_g al kylidene, C 1_8 al koxy bgs ptegb%wddz
het er oal kyl , “@ S04 i noal kyI C, g haloalkyl, C1 _8 al kB?VEWBUH'S/I

g hydroxyal kox dr ox Y Ith| o,,.- O CH- CS 6
aryl, -dO- Cﬁé""ﬁ'r’%m %B? HUPé‘ﬁ"e@r t?‘f‘:&’%b“ %&F?@f ‘Heﬂ"‘ﬁ subjected 19, v | or
C5_6 cycl oal kgC [ﬂﬁéﬂtﬂﬁpiahg/ B0 (it 2)]ng give parendd (23 gmenoénmmkqebm)ed from

N, S and G Z— C{ON , R4, - R3

(0 (CH) sms%ﬂi% ‘ﬁ@kﬁ?"%@?iﬂz@%@ la@ﬁé (g &1( 9&%%1%(%
di ffereln][ ea¢m),emdaomdem)| y beihng sel ected flrom Hd C~ 6 alkyl; C5_6 aryl
optiona Y, corrprl S et er oat el ecte mN, O and S, and
opti onal | y¥ subst? bff’%ﬂhﬁoﬁ’f”ﬂé{’g’ew i:f%@?@?we'eﬁ"%(@ E‘T B%Sk‘% OV8F R3 and
R4 toget her V\diﬂiJEl flasiewh chafpell M @mings eﬂeﬂﬁg, smhmbg mwhl W&e hétivated by thet ur e
conpmsmgSGatorIg seulne t&%lferomc N, agg is an integer from
0 to 8 A is ¥8ofs heptogun, &’TCWP?QF’EW“ idnaB‘ﬁP?'ﬁf?QIQyz'@S??ﬁfsP'& ng 1 or
ol 6, "o S L @ Shoghe e apa T s sareor e b ARa e BN

chai ~ en ~ al kyn

C, _6 al koxy, °C] howr. fampqund Ay40 me; 14 m@°9%fsﬁé§fwcér%&mLhwﬁeﬂdﬂ%ﬂ g >C/: >1/

R B e D ) SR 4 B e

- O CH2) qNR3, %&4‘*‘6#“‘(%&2?‘&”&"%4“ ot iy fg@‘%ﬁ%rﬁ"é@@ﬂ Oﬁ{ﬂ%ﬁt 0 6:

_35_ 24 Sepiep®hpl Trdez:ibn nSxtle whs exdrac®d With4thyl ARt GUDSO L), pae N > |,

bei ng the sanme or. different:
combined organic phases were evaporated to dryness to produce 1.2 g of crude 5. The

crude product was subjected to CC [eluent: CH,Cl:CH30H (99:1)] to give pure §

15 (0.42 g, 26%). 'H NMR (CDCl;) 0.83 (t, 3H), 1.20-1.42 (m, 9H), 1.65-1.73 (d.
2H), 1.96-2.20 (m, 4H), 2.53 (t, 2H), 3.02-3.17 (m, 4H), 3.89 (s, 3H), 6.95-7.01 (m,
2H), 7.44 (t, 1H), 7.65 (d, 1H).

Example II - 3-Hydroxymethyl-{4-(2-methylphenyl)-4-oxo-1-butyl]piperidine (7)

20 4-(3-Hydroxymethyl-piperidin-1-yl)-butyronitrile (6). In an oven-dried 25 mL
flask was placed piperidine-3-yl-methanol (1.12 g, 10 mmol) in acetonitrile (10 mL),
followed by addition of potassium carbonate (1.38 g, 10' mmol) and 4-
bromobutyronitrile (0.90 mL, 9 mmol). The reaction mixture was stirred at rt. for 12
h. The mixture was filtered and evaporated to dryness. Addition of H;O (20 mL) was

25 followed by extraction with ethyl acetate (3 x 20 mL) and the combined organic
phases were dried (MgS0O4) and evaporated to dryness to produce 1.50 g of crude 6
which was used without further purification in the synthesis of compound 7.

3-Hydroxymethyl-[4-(2-methylphenyl)-4-oxo-1-butyl Jpiperidine (7). In a 50 mL
oven-dried flask was added Mg turnings (780 mg, 32 mmol), which were activated by

30 the use of a heat-gun under vacuum, followed by addition of anhydrous THF (7 mL).
Under inert atmosphere was added a suspension of 2-iodotoluene (5.3 g, 24 mmol) in
THF (10 mL) and the reaction mixture was allowed to reflux for 4 hours. A
suspension of compound 6 (1.50 g, 8 mmol) in THF (5 mL) was added via a syringe
followed by addition of CuBr (23 mg, 0.16 mmol. 2 mol %) and the reaction mixture
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pis O0or an integer fromlto 5 Yis O S CHOH -NHC(O-, -C(O NH,
-C(O-, -C(O-, NR~or -CH=N, and R~ is Hor C~.~ alkyl; or absent; 5 Z
is CRBR9 wherein R8 and R9 are independently selected fromH, and straight
or branched-chain Cl_s al kyl; provided where -(CH2)P-Y- is 24(Sepg@&nteC®2 or
-(CH2)3-S-; and X through XS are C that -A-(R2)" and R are not together
o- met hyl - phenV?”é"f%‘n butyl, respectively; 1o phenyl and nPEIY

t I f.| 2) 2CH3 | V.
bhar maceut ! Rl e BABL b MBEhen B R R IO % o
():)(f4 cl alx g | ; \é\)@em J2 MLéndétirred<@, rt fB82 hotds ﬁu’nl;r(}w&gbsafdauﬁn oﬁNaQHqsﬂfL }X]»tt) X2, h'i(S
or S ers, are i sQor st r ai or
br anched- chai ﬁgéfcm%hﬁ&}’gwa qgg?mdcby&t@ctmnwmqﬁz Q’ ’&Q&‘i P8 e, g20 C
i 8 al koxy, fGe brg_ancq:IMs)a)cieydned Q@VigSOQ dnd leoapotaydd, to ArvhessGo @fddﬁeeymalr ponyl ,

B e e N e e U

and C, _6 al kyh; 0at%dTBAj Buffier B33 E@H;CNomOLURTFAY; to iproducd an Anddytical pad 25 A

henyl | hed-chain C, 6 alkyl
ICZ 5 gln)léenglr n"&g‘?%‘%f"ﬁ‘ﬁ?ﬁt‘ﬁr eE%éEM *&1%? egf%ég&  noal k)C/I alg_es Ral oal Kyl

C~ 6 al koxycarbonyl, -CN, -CF3, - -NHR3, - NHC(O) R3, - C(O) NR3R4,
-1N,|[?§ Rg ;)rN qui leﬁdliﬁ 2-%y@[??&me[hylpﬂ)@)%oxo@ibm:\;’:\;}ptpermqne (B) an integer from
10 4-(2-propyl-piperidin-1-yl)-butyronitrile (8). A mixture of 2-propylpiperidine

(550 mg, 4.3 mmol), 4-bromobutyronitrile (430 mg, 3.0 mmol) and potassium
carbonate (550 mg, 4.0 mmol) in acetonitrile (5 mL) was stirred at rt for 12 h..
followed by addition of a saturated brine (25 mL). The reaction mixture was
extracted with ethyl acetate (3 x 25 mL) and the combined organic phases were dried
15 (MgSO,) and evaporated to dryness to produce crude 8. The crude product was
subjected to CC [eluent: CH,Cl; : MeOH (99:1)] to give pure 8 (0.48 g, 83 %); LC-
MS [M + H]" 194 (cald. 194.2).
2-Propyl-[4-(2-methylphenyl)-4-oxo-1-butyljpiperidine (9). In a 10 mL oven-
dried flask was added Mg turnings (97 mg, 4.1 mmol) which were activated by the
20  use of a heat-gun under vacuum. Under inert atmosphere was added a suspension of
2-iodotoluene (380 [, 2.8 mmol) in Et2O (3 mL) and the reaction mixture was
allowed to reflux for 1 hour. A mixture of compound 8 (0.43 g, 2.2 mmol) in CH,Cl;
(3 mL) was added via a syringe and the reaction mixture was stirred at rt overnight.
The reaction mixture was quenched by addition of H,SO4 (10 mL, 2 M) and stirred at
25 1t for 12 hours followed by addition of NaOH (10 mL, 2 M). Addition of THF (15
mL) was followed by extraction with ethyl acetate (3 x 50 mL) and the combined
organic phases are washed with brine (10 mL) and NaOH (10 mL. 2 M), dried
(MgSO,) and evaporated to dryness to produce 0.43 g of crude 9. The crude product
was subjected to preparative HPLC [eluent: Buffer A: 0.1% TFA; Buffer B: 80%
30 CH;CN + 0.1%TFA] to produce an analytically pure sample of compound 9; LC-MS
[M+H]" 287 (cald. 287.2).
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30 Ais aryl conprising 1 or nore heteroatons selected fromN, S and O -36
24 Septenber 2002 Rz is H, halo, straight or branched-chain Ci 6 al kyl ,
C2.~ alkenyl, C2.~ alkynyl, C1 6 alkoxy, C1 6 heteroal k er—%
am noal kyl, C ~ 6 haloalkyl, Ct _6 al koxycarbonyl, -

-NHR3, - NHO( QhiBorsozé3( O) NR3R4, - NR3R4, - NR3T( O) NRARS, OC( 0)*89/0@9"9/07051
-(CH2) gNR3R4; or 5 a pharnmaceutically acceptable salt, ester or prodrug

thereof. 3. AgQEping. ﬁh.fsj-ﬁm&wy %&-o:whﬁbaﬁjzlib Jﬁrme%uﬂ A conpound of

claiml or 2, wherein 'S oun 'm1: (Rt (R2)n .,
\ ~N- (CHZ) -Y I1lnm @mﬁnynﬁrﬁé\aﬂw&radéqddﬂwsmnmw pag) 4.1 mmol) whiph waCH2) - Y

1a 3\ /P 15 adiivafed fﬂ?@&é@@f@h a@Jﬁﬁ{iﬂo@ %ﬁﬁﬁmx{a e athno?)
-NHC(O -, S, Ca)t(i)‘; - c g I)Ym ccgllnm i \Aﬂg Fee\fVénssa)d(%eql(s C. 20

9. The corrpouﬁaspemsmaf %o-tobh@wéﬁﬁp ' B9 lale)Im Ep®. (311nb) awshipousedtiat cl ai m
9, wher ei N sR2 iyl K4b - aIBWed 08! e fBH HomrerAh%gﬁemh of 4fbertiRl§DEr 2002

butanenitrile 10 (Dahlbom et. al. Acta. Chem. Scand. 1951, 5, 690-697) (0.305 mg,
2.0 mmol) in CH,Cl; (3 mL) was added via a syringe and the reaction mixture was
stirred at rt overnight. The reaction mixture was quenched by addition of H,SO4 (10
mL, 2 M) and stirred at rt for 12 hours followed by addition of NaOH (12 mL. 2 M).
10 Addition of THF (15 mL) was followed by extraction with ethyi acetate (3 x 50 mL),
and the combined organic phases are washed with brine (10 mL) and NaOH (10 mL,
2 M), and dried (MgSO,) ard é’vap_drated to dryness to produce 0.21 g of crude 11.
The crude product was subjected to preparative HPLC [eluent: Buffer A: 0.1% TFA;
Buffer B: 80% CHiCN + 0.1%TFA] to produce an analytically pure sample of
15 compound 11; LC-MS [M + HJ" 245 (cald. 245.2).

Example V - 4-methyl-1-{4-(4-bromophenyl)-4-oxo-1-butyl[piperidine (12)
In a 10 mL dried flask was added 4-methylpiperidine (719 L, 6 mmol), dioxane
(5 mL) followed by addition of potassium carbonate (0.30 g, 2.18 mmol), potassium
20 iodide (10 mg) and 4-bromo-4-chlorobutyrophenone (785 mg, 2.76 mmol). The
reaction mixture was left at 110°C for 12 h., followed by dilution with H,O (10 mL).
The reaction mixture was extracted with Et;0 (3 x 15 mL) and the combined organic
phases are dried (MgSO4) and evaporated to dryness to produce 0.50 g of crude 12.
The crude product was subjected to preparative HPLC [eluent: Buffer A: 0.1% TFA;
25 Buffer B: 80% CH3CN + 0.1%TFA] to produce an analytical pure sample of
compound 12; LC-MS [M + H]" 322 (cald. 323.1).

Example V1 - [-[4-(2-methylphenyl)4-0xo-1-butyl[pyrrolidine (13)
In a 10 mL oven-dried flask was charged Mg turnings (30 mg, 1.2 mmol) which
30  were activated under vacuum by the use of a heat-gun. Under inert atmosphere was
added a solution of 2-iodotoluene (0.22 g, 1.0 mmol) in Et;0 (2 mL) and the reaction
mixture was allowed to reflux for 1 hour. A mixture of 4-pyrrolidin-1-yl-butyronitrile
(Burckhalter et. al. J. Org. Chem. 1961, 26, 4070-4076) (0.14 g, 1.0 mmol) in CH.Cl,

(2 mL) was added via a syringe and the reaction mixture was stirred at rt overnight.
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11. A compound of claim 10, wherein p is 3. 12. A conpound of claim 11,
wherein R, is C g alkyl and R2 is nethyl, hydroxyl or al koxy. s 13. A
conmpound of claim 12, wherein Yis -C(O- or O 14. The conpound of claim
9, wherein R2 is halo. 10 15. The conpound of claim 6, wherdiSeptenitsr80026.
The conpound @b esk@yim 8, wherein R is alkoxy. 17. The conpeypdeeibest! @i M 8,
wherein R, is benzyl or phenyl. 15 18. The conpound of claim wherei n X3

is N 19. The %@ﬁﬁ@ﬂn@imﬁ'@ds%&ﬁhed’@%&ih@n Eifms@.@Ld%L 9&9@,@;\%& at0 20.

The conpound of claim18  wherein R~ i's benzyl corrpound

of claim 19, wh&r@iheurxfollayved)by\aditien ofiNaOHL(10 o, 2M1)e A@dnpopﬁaﬂsf(lbhh) m 20,

wh R2 K I fndl X3
070 4, The LhrohoRt By ERtior SRy MR EONTRLD wf % Pladuic e ©

conpound of clWsrendriad (MESQe) and Ryanozates) RyArYNgTs taPrasikGe 01%8 of cputle I3pTherber
2002 26. The c&mgo gu&f 4| Sibl¥eeed LShive BRLE Sellldd 0 T ound of
CIa|m5 R (R ﬂ'@ w CHm: ogﬁg S[etléﬂt Buffer A9 CPRRS

Buffer B: 80% C 3CN + 0.1%TFA) to produce an analytical pure sample of

compound 13. LC-MS [M + H]™ 231 (cald. 231.3).

Example VII - 4-Methyl-1-{4-(2-methyiphenyl)4-oxo-1-butylpiperazine (15)

10 4-(4-Methyl-piperazin-1-yl)-butyronitrile (14). In a 25 mL flask was placed 1-
methyl-piperazine (0.52 g, 5.1 mmol), 4-bromobutyronitrile (0.78 g, 5.3 mmol) and
potassium carbonate (0.71 g, 5.3 mmol) suspended in acetonitrile (5 mL). The
reaction mixture was stirred at rt for 4 h.. followed by addition of H,O (20 mL) and
extraction with ethyl acetate (3 x 25 mL). The combined organic phases were washed

15 with brine (25 mL), dried (MgSO4) and evaporated to dryness to produce 0.72 g of
crude 14 which was used without further purification in the synthesis of compound
18.

4-Methyl-1-{4-(2-methylphenyl)4-oxo-1-butyl Jpiperazine (15). In a 10 mL oven-
dried flask was added Mg turnings (116 mg, 4.0 mmol) which were activated under

20  vacuum by the use of a heat-gun. Under inert atmosphere was added a mixture of 2-
iodotoluene (0.65 g, 3.0 mmol) in Et;O (3 mL) and the reaction mixture was allowed
to reflux for 1 hour. A solution of compound 14 (0.33 g, 2.0 mmol) in CH:Cl; (3 mL)
was added via a syringe afd the reaction mixture was stirred at rt overnight. The
reaction mixture was quenched by addition of H,SO4 (6 mL, 2 M) and stirred at rt for

25 2 hours followed by addition of NaOH (8 mL, 2 M). Addition of THF (15 mL) was
followed by extraction with CH,Cla 3 x 20 mL). The organic phases were dried
(MgSOq) and evaporated to dryness to produce 0.26 g of crude 15. The crude product
was subjected to preparative HPLC [eluent: Buffer A: 0.1% TFA; Buffer B: 80%
CH3CN + 0.1%TFA] to produce an analytically pure sample of compound 15. LC-MS

30 [M+ H]" 260 (cald. 260.4).
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l1b 28. A conpound of claim27, wherein Yis -C(O-, -NHC(O-, S, Oor’
-0C(O-. 29. The conpound of claim 28, wherein X3 is C. 10 30. The conpound
of claim?29, wherein R~ is alkyl. 31. The conpound of claim 30, wherein R2
is alkyl, aninoalkyl, alkoxy or hydroxyl. 32. A conpound oh4&cpiembdi 2002

wherein p is \Jgodéaed3- A conpound of claim 32, wherein R- i ;19% g-Ky!l and
R2 is nethyl, gy%s?%xyl or al koxy. 34. A conpound of clai m§§r erein Y is

h
conpbund of . clAss VIIE, AT E‘i"g‘f’"”‘l‘@?n’?‘)”‘%"’gf'sgﬁéﬁﬁcﬂ'ﬁ?b@"’& 2o,
wherein R, is al k&x@"fﬂ#&@rﬂ"ﬂf}’@ép‘%ﬁb’eﬂe @60 n 8% miHiask vapplaced letfutxﬂ aim 29,
wherein R is JeRsit @ %Fmgnyb mﬁgi) I*B?on?&ﬂﬁfdx'ﬂﬂle F?‘?@' ng%S it ra_ﬁ%n X3 1s

N. 5 40. The conpound o wher el n I's al kyl
The conpound dPtagsim mnatM@kmﬂ. RY mmobesysgendest "ph@qmltnlwf@ m‘theTbc)rrpound

f cl 4 I | 41,
wher e R2 | s g it Wi Sty gl o PR D e R T

QO 15 45. The eestmﬁgruwuh eﬁxybacaﬁam(u 25wHar dheicambined caganid phas@ wee: washed

conpound of clgiyfhe (I’.é"’ﬁ‘ﬁr ,edrned %ggé.g)agniayévaﬁ&at@d K)Ocﬁ'yness to produce 0.89 g of
crude 16 which was used without further purification in the synthesis of compound
17.

10 4-n-Butyl-1-{4-(2-methylphenyl)4-oxo-1-butylJpiperazine (17). In a 10 mL oven-
dried flask charged with Mg turnings (100 mg, 4.0 mmol) which was activated under
vacuum by the use of a heat-gun. Under inert atmosphere was added a suspension of
2-iodotoluene (0.66 g, 3.0 mmol) in Et;0 (3 mL) and the reaction mixture was
allowed to reflux for 1 hours. A suspension of compound 16 (0.43 g, 2.0 mmol) in

s  CHyCl; (3 mL) was added via a syringe and the reaction mixture was stirred at rt
overnight. The reaction mixture was quenched by addition of H3SQ4 (6 mL, 2 M) and
stirred at rt for 2 hours followed by addition of NaOH (8 mL, 2 M). Addition of THF
(15 mL) was followed by extraction with CH,Cl; (3 x 20 mL), and the organic phases
were dried (MgSQ;) and evaporated to dryness to produce 0.50 g of crude 17. The

20  crude product was subjected to preparative HPLC [eluent: Buffer A: 0.1% TFA;
Buffer B: 80% CH;CN + 0.1%TFA) to produce an analytical pure sample of
compound 17. LC-MS [M + H]" 302 (cald. 302.5).

Example IX - 4-n-Butyl-1-[4-(2-ethoxyphenyl)-4-oxo-1-butyl[piperidine (18)

25 In a 10 mL oven-dried flask was added Mg turnings (94 mg, 3.8 mmol) which was
activated by the use of a heat-gun under vacuum. Under inert atmosphere was added a
suspension of 1-ethoxy-2-iodobenzene (0.71 g, 2.9 mmol) in Et;0 (3 mL) and the
reaction mixture was allowed to reflux for 3 hours. Compound 4 (0.40 g, 1.9 mmol)
dissolved in CH;Cl; (3 mL) was added and the mixture was stirred at 40°C for

30  additional 3 hours. The reaction mixture was quenched by addition of H,SO4 (10 mL,
2'M) and left stirring overnight at room temperature, followed by addition of NaOH
(20 mL, 2 M) until basic conditions. The reaction mixture was extrated with ethy!
acetate (3 x 50 mL) ) and the combined organic phases are washed with brine (10 mL)
and NaOH (10 mL, 2 M). and the combined organic phases were dried (MgSO4) and
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47. The conpound of claim45, wherein RZ is halo. 48. Use of an effective
anmount of a conpound of formula (1), (R2)n X~X4' XA (R )~ ~Z (CHz)P Y ~
4 Xz~X.N 25 in the manufacture of a medi cament for agonizing a rruscari ni c
receptor, wherein X, X2 X3, X4 and XS are sel ected from %g

ki sOorl ; tiso%@%}s 24 Septenber 2002 R, is straight or ncRea2 cﬁal n
C g aI Kyl %T(enyl CZ g alkynyl, C~ _8 alkyli dene,P Ikoxy

C het | k |
o 0 g e AR b e e
thioal kyl, - O GH2c (udht:aTor : EOAX Q) HPh-gied pure $81(533 §,4eg); Wd-hisqhs 3 myky! or

hal o; CS_ 6 ary% {C gs ? cycl oal kyl optionally conprising 1l or nore
het er oat ons sefdc€dt FlSh N, S and O - (O NR3R~, - NR3R4, - NR3C( O) NRLRS,

CR3R4, -OC(OR3, -C(O (CH2) SNR3R4 or (CHZ) SNR3R4 where R3, R4 and R5 are
t he sane or feren dent I ng selected fromH, 'ClL 6

al kyl ; C5_6° arha'ﬁb‘f’kﬂéf"lw”yégﬁg'ﬁ 2 wxerdrbuplpipsriding €%t ed from
N, Oand S, and m:pi l@ﬁ@ldvyn-amsnahk w'&ﬁdldw Me tvh'ﬁxlngs @a n&;ll@ nthy Whickvab
cycl oal kyl; or E‘Fd R4 to eﬁ) the N‘fljg@f when present, forma
cyclic ring st} BdEbHsH h§’°5‘s?3° A 5AEeuge E‘HHFF’EH‘FP@W Nas addghtl O and
s is an int egeiusédn%h Qf 1 Qodd:2, Pdinfetiylherzzn@ (0/69 £13. (C&nfol)qwézﬁﬁt%mh) ulRRe N
optionally co sin nore het eroat ons sel frgmN, S and O R2 is

0 e
H, amino, hydr 1a“°°ﬂ§V def{“c}r “‘é‘t‘P%mF’@ﬁ‘f°“dF"‘B‘F°aW&%@§’“@ 40 retlex for ‘hh‘k‘yf AC2 6
al kenyl, 195 C2suspdnkiph vk corﬁpouﬁd al (baxyg, 20, mﬁoll)@ﬁ oHél, KylmL)GJastaéﬂ podk kyl |
ClL 6 haI oal kyl, Cl1 6 al kox r bONifeQ CH - COR3, , . - NHR3,
_NHC(O) R3, - C( tope4e8 pixturg YITRie R4?i*25e 'ea‘iﬁ@(‘cﬁ’ﬁ&“ wes @ymm y
- O[ CH2) qNR3, ﬁxﬁ%ﬁ%f%so(@mm\m% stYlﬂ'araEanoi $ hads,| fOA@Rbyl ddafifost of 0 6; N
'is 0, 1, 2, 3 or t he 3 1, being the sane or djfferent;
20 pis 0 or aHa@Ht(%(ng,L gll\g)rﬁnixl §§1c5con mons The reaction mixture was extracted with
ethyl acetate (3 x 50 mL) and the combined organic phases are washed with brine (10
15 mL) and NaOH (10 mL, 2 M), and the organic phases were dried (MgSQ,4) and
evaporated to dryness to produce 0.69 g of crude 19. The crude product was subjected
to CC [eluent: CH,Cl; : MeOH (99:1)] to give pure 19 (0.40 g, 64 %); LC-MS [M +
HJ" 315 (cald. 315.5).

20 Example XI - 4-n-Butyl-1-{4-(2,4-dimethylphenyl)-4-oxo-1-butyllpiperidine (20)

In a 10 mL oven-dried flask charged with Mg tumnings (95 mg, 3.9 mmol) which
was activated under vacuum by the use of a heat-gun. Under inert atmosphere was
added a suspension of 1-iodo-2,4-dimethylbenzene (0.69 g, 2.9 mmol) in Et;O (4.5

' mL) under spontaneously reflux, and the reaction mixture was allowed to reflux for 3
25 hours, Compound 4 (0.41 g, 2.0 mmot) dissolved in CH,Cl, (2 mL) was added under
inert atmosphere to the reaction mixture and left stirring at rt overnight. The reaction
mixture was quenched by addition of H;SO4 (8 mL, 2 M) and stirred at rt for 4 hours,
then the reaction mixture was basified by addition of NaOH (20 mL, 2 M). Addition
of THF (20 mL) was followed by extraction with ethyl acetate (3 x 50 mL) and the
30  combined organic phases are washed with brine (10 mL) and NaOH (10 mL, 2 M),
and the organic phases were dried (MgSO,) and evaporated to dryness to produce
0.61 g of crude 20. The crude product was subjected to CC [eluent: CH,Cl; : MeOH
(99:1)] to give pure 20 (0.21 g, 35 %); LC-MS [M + HJ" 315 (cald. 315.5).
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Yis O S CHOH -NHC(O-, -C(ONH, -C(O-, -OC(O-, NR~ or -CH=N-, and R~
Is Hor Cl1 alkyl; or absent; and Z is CRBRO wherein Rg and RO are .
i ndependently selected fromH, and straight or branched chain Cl_g al kyl;

or 25 a pharnaceutically acceptable salt, ester or prodrug24iSepteober 202 The
use of clai mwi@essotxer ei n the conpound of fornmula (1) is a eefpsdmshsy th the
following structure: (R)t (R)n ~~N- (CH2) - Y II 3\ ~J -41 24 Sept enber

2002 50. The ggfmple XAT 2iiR-Biyi- MLl Einbthbxyphenyl)adskoY]-b érldi HC(O -, S,
Oor -OCC(O-. 51 9'I@he use ofawclnglf( J\‘m en]y)n X?? I S ﬁtyl]ﬁﬁ 'fe T{?e use of

clai m 51, wher eilhap0 mis oygredried flask chpppgdljﬁggl Me “B'P‘QSMOSI E'MéF@PH vwiyehj 5

al kyl', ‘am noakjgy hetivalelf QhderVackint bPXbe use 24 2 HEEteg\le EIndr 1ﬁér€ihtmo§§xerev‘@&r einp
is 3. 10 55. The use of claim54, wh ? g é}/ and S

met hyl , hydr o24ded 3rsugpepgiqy of éé’mmfh%-eﬁ’ér@ewn% K‘g G5k kL@ @gnL)C( O -

Q 15 57. The aMs eheOfeadtlod ﬁﬂ)@@e memwadﬁz ﬂeﬂumdnoz Holrs. The stkpnsPln & ai m 49,
whereint is 0. 59. The us cl whe I s al koxy. 20 60. The

use of claim 5%?%@%91%0@1245%@%%”@? rg%éfﬂy)lwaséﬂdwm"éaé%@%faﬂéﬂm m 52,
wherein X3 i s detiochomfxture Was skt &Afrt 6ehiphtSThe WARIAI MixBre Was Bleh¥led Wy al kOXY-

addition of HySO4 (14 mL, 2 M) and stirred at rt for 2 hours followed by addition of
NaOH (20 mL, 2 M). Addition of THF (20 mL) was followed by extraction with

10  ethyl acetate (3 x 50 mL) and the combined organic phases are washed with brine (10
mL) and NaOH (10 mL, 2 M), and the organic phases were dried (MgSO,4) and
evaporated to dryness to produce 0.75 g of crude 21. The crude product was subjected
to CC [eluent: CH,Cl; : MeOH (99:1)] to give pure 21 (0.68 g, 90 %); LC-MS (M +
H]" 315 (cald. 315.5).

Example XIII - 4-n-Butyl-1-{4-(2,4-dimethylplhenyl)~4-0xo-1-butyl[piperidine (22)
A 10 mL oven-dried flask was charged with Mg turnings (88 mg, 3.6 mmol)
andweactivated under vacuum by the use of a heat-gun, Under inert atmosphere was
added a suspension of 1-Iodo-2-methoxymethylbenzene (0.67 g, 2.7 mmol) in Et20 (4
20 mL) and the reaction mixture was allowed to reflux for 1 hours. A suspension of
compound 8 (0.38 g, 1.8 mmol) in CH,Cl; (4 mL) was added via a syringe and the
reaction mixture was stirred at rt overnight. The reaction mixture was quenched by
addition of H,SO,4 (10 mL, 2 M) and stirred at rt for 2 hours followed by addition of
NaOH (10 mL. 2 M). Addition of THF (15 mL) was followed by extraction with
25  ethyl acetate (3 x 50 mL) and the combined organic phases are washed with brine (10
mL) and NaOH (10 mL. 2 M), and the organic phases were dried (MgSO,) and
evaporated to dryness to produce 0.51 g of crude 22. The crude product was subjected
to CC [eluent: CH:Cl; : MeOH (99:1)] to give pure 22 (0.14 g, 23 %); LC-MS [M +
HJ" 331 (cald. 331.5).
30
Example XIV - den-Butyl-1-{4-(2-pyridinyl)-4-oxo-1-butylpiperidine (24)
4-(4-Butyl-piperidin-1-yl)butyric acid methyl ester (23). To a 25 mL reaction
flask was added 4-bromo-butyric acid methyl ester (2.04 g, 11.2 mmol), compound 3
(1.51 g, 10.8 mmol) and potassium carbonate (1.63 g, 11.8 mmol) suspended in
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63. The use of claim®61, wherein R is benzyl or phenyl. 64. The use of
claim62, wherein R2 is al kyl or al koxy. 30 -42 24 Septenber 2002 65. The
use of claim63, wherein R2 is alkyl or alkoxy. 66. The use of claim 50,
wherein X3 is O 5 67. The use of claim66, wherein R is ahkghtenftdr 2002e

use of claim rein RZ is al kyl or al koxy. 69. The us 67,
wherein R2 is ‘Q%g%'%wﬁto 70. A phar maceuti cal conposition co?rff'{’?%ﬂg“'g]n
effective ano C formua (1).. 15 20 ~R2).n, X~xX4' X A (RO
~, N5~ Z CE%EQY“? '&praﬁsf%ﬁ ﬁog(,m,lx ”gizs)“" °§Ff6‘“é§ 4 f‘g@“’ée d from
C, N and O Kifiitthnioh and evdpafieion to Rlynéss. s&tdamog bt HjO losoam)yaﬁhsqblwwzd% S

al kyl, C2 g al ken 8 al k
het er oal kyl , é’“facygd gﬁﬁgﬁfﬁ%{ng lgog'%ﬂalrﬁ‘%‘f%%mﬁ@‘&mg’ g}aﬁgngg%nyl C1
_g hydr oxyal kQM!SOQ and gvapyritedxy driyhesh, to piBlilice C.84 g_d? chide aad Ryl crude?m@h‘& C5~

ar yI -C(O.- t&? e th or
CS. ~ cycl odl kW’s 8'3’(’%/85& Pi Hﬂ%r 5’\,\@@ ﬁ?ﬁ@grg tﬂ@fvérpéléet g%r&’c@a ggl/id from
N, S and O - COWSRERIH]"- MR, ZWC(O)NR4R5 - CR3R4, OC(O)R3
-C(O (CH2) SNR3R4, 0 ) nd are t rre or
di fferent, each |'ﬁ5€?fé‘ggéﬁff’)§f"}§éjll)'y)h wl@d“f 8t QB)S 1'{0 a g méS 6 aryl
optional |y corgattidn fligk ﬁ/aﬁiddﬁwnibrdh&ip?ﬁdiﬂé QU® msgsai ® @rinefl) disso[Vedin @1@19(38 and
optional Iy sub |thdvv|th hal 0 o or a_Jgé/I C360003\| | or R3 and
R4 toget her wi e temperature was a Justed‘to 8°C. 'Afterbeing stirred for 20 min,
10 addition of n-BuLi (0.84 mL, 1.4 mmol) was conducted under inert atmosphere.
After additional 30 min, a solution of 23 dissolved in CH,Cl, (2 mL) was added. The
reaction mixture was left to warm to rt over-night before being quenched with H,SO,
(5 mL, 1 M). The reaction mixture was extracted with ethyl acetate (6 x 25 mL) and
the combined organic phases were dried (MgSQ4) and evaporated to dryness, to
15 produce 0.31 g of crude 24. The crude product was subjected to CC [eluent: CH,Cl; :

MeOH (10:1)] to give pure 24 (75 mg, 12%). LC-MS [M + H]" 288 (cald. 288.2).

Example XV - 4-n-Butyl-1-[4-(2-liydroxyphenyl)-4-oxo-1-butyl[piperidine (27)
1-Benzyloxy-2-iodo-benzene (25). In a 25 mL ovendried flask 2-iodophenol (1.03
20 g, 4.7 mmol) and potassium carbonate (0.71 g, 5.2 mmol) were dissolved in dry
acetone (10 mL). The mixture was stirred for 15 min followed by addition of
benzylbromide (0.61 mL, 5.2 mmol) and left over-night at rt. Addition of H,0O (50
mL) followed by extraction with ethyl acetate (3 x 50 mL) and the combined organic
phases were dried (MgSOQy) and evaporated to dryness, to produce 1.7 g of crude 25.
25  The crude product was subjected to CC (eluent: Heptane : EtOAc (9:1)] to give pure
25(1.2 g, 81%). LC-MS [M + H]" 310 (cald. 310.0).
4-n-Butyl-1-[4-(2-benzyloxyphenyl)-4-oxo-1-butyl Jpiperidine (26). In a 25 mL
oven-dried flask was added Mg turnings (123 mg, 5.1 mmol) which was activated by
the use of a heat-gun under vacuum. Under inert atmosphere was added a solution of
30  l-benzyloxy-2-iodo-benzene (25) (1.18 g, 3.8 mmol) in Et0 (10 mL) and the
reaction mixture was allowed to reflux for 3.5 hours. A solution of 4-(4-n-
butylpiperidin-1-yl)butanenitrile 4 (0.53 g, 2.5 mmol) dissolved in CH,Cl; (3 mL)
was added and the reaction mixture and was stirred at 40°C over-night. The reaction
mixture was quenched by addition of H;SO,4 (10 mL. 2 M) and left stirring for 1 hour,
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-43- 24 Septenber 2002 the N atom when present, forma cyclic ring
structure conprising 5-6 atons selected fromC, N, Sand O and s is an
integer fromO to 8, Ais CS 12 aryl or CS ~ cycloal kyl, each optionally
conprising 1 or nore heteroatons selected fromN, S and Op4[&piefber 2602 no,
hydr oxyl trai ght or branched-chain C I _6 al kyl kenyl
C2.6 al kynyltvgéw?d’u% al koxy, Ci _6 heteroalkyl, C1 6 arﬁcﬁ- ?23‘ 6

hal oal kyl, C .-
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10 HCI (0.1 mL) followed by addition of palladium on charcoal (40 mg). The reaction

flask was then charged with H; by the use of balloon technique and left stirring at rt
over-night under H, atmosphere. The reaction mixture was basified by addition of
NaOH (2 mL, 2.0 M) and filtered through celite. The aqueous phase was extracted
with ethyl acetate (3 x 50 mL) and the combined organic phases were washed with

15  brine (10 mL) and NaOH (10 mL, 2 M), dried (MgSQO,) and evaporated to dryness to
produce 0.42 g of crude 27. The crude product was subjected to CC [eluent: : CH,Cl,
: MeOH (99:1)] to give pure 27 (0.21 g, 58 %); LC-MS [M + H]" 303 (cald. 303.2).

Example XVI - Screening of test compounds in an assay using muscarinic
20 receptor subtypes ml, m2, m3, m4 and m$
Transfection of cells with muscarinic receptor DNAs (general procedure) NIH
3T3 cells (available from the American Type Culture Collection as ATCC CRL 1658)
were grown at 37°C in a humidified atmosphere (5% CO,) incubator in Dulbecco’s
modified Eagle’s medium (DMEM) supplemented with 4.5 g/l glucose, 4 mM
35  glutamine, 50 units/ml peniciilin, 50 units/ml streptomycin (available from Advanced
Biotechnologies, Inc., Gaithersburg, MD) and 10% calf serum (available from Sigma,
St. Louis, MI). The cells were treated with trypsin-EDTA, spun down and plated at
2x10° per 15 cm dish in 20 ml of DMEM containing 10% calf serum.
The m1-m5 muscarinic receptor subtypes were cloned substantially as described
30 by Bonner et al., Science 237, 1987, p. 527, and Bonner et al., Neuron 1, 1988, p. 403.
For the m2 and m4 receptors, the cells were co-transfected with DNA encoding a
chimera between the Gq protein and the five carboxy-terminal amino acids of the Gi
protein (the Gq-i5 construct is described by Conklin et al., Nature 363, 1993, p.274).
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-44 . 24 Septenber 2002 75. The conposition of claim 74, wherein R2 is
am noal kyl , al koxy or hydroxyl. 76. A conposition of claim?75,
wherein pis 3. 5 77. A conposition of claim75, wherein R--is.C2 g al kyl
and R2 is nethyl, hydroxyl or al koxy. 78. A conposition of cI a| m7
wherein Yis -C(O- or O 10 79. The conposition of cl ai m 74 %G%
hal 0. 80. TheWSu¥§®47tion of claim71, whereint is 0. 81. Pm'éJS&QMpﬂGleon
of claim73, wherein R is al koxy. 1s 82. The corg‘ngltlon of claim?7

al kyl ,

wherein R is berfyfayopneythersplls “89’ t"ﬂ'ﬁ@“'ﬁ%#ﬂﬁ&m’

rfyct irpnsfaction; reagens
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85. The conposition of claim82, wherein R is benzyl pheny
conposi tion of instregtions 3 Ressnior cPNARBigal ANG | (P ﬁleR@ledaSQSa\Bﬂablﬂ' hizgom
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m?72,

Ri is alkyl?
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i s hal o.
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Superfect was added to the DNA and mixed thoroughly by pipetting up and down
several times. The mixture was incubated at room temperature for 10-15 minutes. The
media were aspirated, and 12 mi fresh DMEM containing 10% calf serum and 50
units/mi penicillin/streptomycin was added to the plates. The DNA-Superfect solution
was mixed once more with a pipette and added to the plate which was swirled to
distribute the DNA mixture evenly over the surface. The cells were incubated
overnight at 37°C and §% CO,.

After incubation, the media were aspirated and the plates were rinsed once with a
15 ml volume of Hank’s Buffered Saline. The plates were swirled to ensure thorot'xgh
rinsing. 20 m! fresh DMEM supplemented with 10% calf serum and 50 units/ml
penicillin/streptomycin was added to the plates. The cells were incubated for 24-48
hours until the plates were 100% confluent.

Assay of NIH 3T3 cells transfected with muscarinic_receptor subtypes (general
procedure) DMEM containing 2% Cyto-SF3 was heated at 37°C in a water bath
under sterile conditions. Sterile working stock solutions of test compounds to be
assayed were prepared by diluting the compounds in_DMEM to 8x the final
concentration for testing. The compound (carbachol) to be included in the assay as a
positive control was also diluted in DMEM to 8x the final concentration. 50 ul of the
DMEM containing 2% Cyto-SF3 was added to each well of 96-well microtiter plates
under sterile conditions. Then, 16 ul of compound solutions were added to the top
wells of the plates, and dilution of the solutions was performed by taking 16 pl of the
compound solutions from the top wells and pipetting them into the next row of wells.
This procedure was repeated with each subsequent row of wells, except that 50 pl
medium alone was added to the baseline control wells (the wells that contain medium
and cells, but not test compounds) and plate control wells (wells containing medium,
but not test compounds and cells). The plates were then placed in an incubator at 37°C

to equilibrate temperature and pH.
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5 92. Use of a therapeutically effective amount of one or nore conpounds of
any one of clains 1 to 47 in the manufacture of a nedi canent for treating
the synptons of a disease or condition associated w th redygegbpteprr 200
acetyl choline. 93. The use of claim92, wherein said disease or condition

i s neur ogene™R 958243 sease, 1o cogm tive i rrpal rment, age-r BEHVEROSHNiti ve

decline or denentja. K 94. e of er i cally effectlve anount of a
conposi tion of aW“o‘Hé celf ¢ L@ 'P?S‘a]‘% Procordhf wadinm veas gepigated

medi cament f ognd éa‘éﬁbla@w%wmqmlcﬁm& srum@a%agﬁe c}mstj THARIISHRIRCI at ed
wi th reduced | evel s of acetyl choline. The use of alm 94, wherein

sai d di sease &ftindhedneybater f°§ alPﬂé‘l&FQ)‘é%H'%‘F“éﬁsl“O@ the HBY dad “-‘é‘@fﬁﬁhzl}ﬂ\)’é’e‘l%al rment ,
age-rel ated CogOBisRasdRG! dspRatdd and A TRItHpRin wWA8 addddto eichqsl&xbﬁ{m%d @a' ly

effective anmount of a nuscarinic receptor agonist 1n the - 20 nmanutacture
of medi canént 2§ Breomplesgly pjer te Pé%piftmds&‘f ofghe|plates weregentbhragpad; semeral

associ at ed W tifhet BF-foB&AAHe wrsrﬂﬁ%@eenwﬁa%u&emsxgzged% k&ﬁesuﬂice%%xm 96,
wherein said nuscarini c receptor agonlst conpri ses m 1 receptor oni st

activity. 25 OMEMpeontainingfl0eq spifmsemmyprd &9 nitsimd nepisidlin jand osorﬂit!@ lor

agoni st is M bdpRhfleh s oBdke FMRAIRCLLNBiAl Tho Plasthoirel dhed WinUBR
conprlses a therapeutlca ective anount of one or nore COﬂpOUﬂdS of

claim1. 30 mdlunlzancsémceﬁwﬁremedlw THbe e csHs wewsi qenwidugedabi @0 sai d
use conpriges pagng,pi Sierhing u? a&xhﬁi@R?éthaC@i hﬂﬁﬁg?t@’oﬂu@éﬁoﬁ?ts daJ ne or
nore conpounds of claliml. he use of cl wher ei n” sal | sease
i s gl aucoma. Afterwards, the medmm was carcfuliy aspirated so as not to dislodge the cells. The
cell pellet was suspended in 1600 ul DMEM containing 10% calf serum and 50
units/ml penicillin and 50 units/ml streptomycin. after which 20 mi DMEM
supplemented with 2% Cyto-SF3 was added. 50 ul aliquots of thi; cell suspension
15 was added to the wells of the 96-well microtiter plates prepared above (except for the
plate control wells). The plates were then incubated for 4 days at 37°C and 5% COa,.
After incubation, the medium was removed by inverting the microtiter plates and
shaking them gently, after which they were blotted on absorbent paper. 100 ul
chromogenic substrate (3.5 mM o-nitrophenyl-B-D-galactopyranoside, 0.5% Nonidet
20  NP-40, in phosphate buffered saline) was added to each well, and the plates were
incubated at 30°C until the optimum absorbance at 405 nm was obtained. The

asborbance of the baseline and plate control wells were subtracted from all values.
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5 102. Use of a therapeutically effective amount of a conposition conprising
a mascarinic receptor agonist in the manufacture of a nedi canent for

‘treating the synptons of a disease or condition associated with increased .
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1090M& () - =8} v&bﬁ%@;"ﬂ@es( Are éite@&rék{i)%ﬁe Gikc1Ssures Gihich) ard m@oé&%&d by-! Pg

10%x& () -F@ 10%m&' () -
reference in thexr ennretles

N
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10%m& ()- !13f 109& ()-1 10%m& ()- & MLO%ME ()-!(9*g

10%m& ()-g'L' mpdO0%& ()-zY @E 10m S! 109& ()-!V SI 109& ()-! Si4 8egtenpen2002
10%<<& ()-1110%& ()- 10m 10m@: }*<E 10m # 10% < <& ()- -,

10%<& ()-T10%& ()-!" Sl 9%40988& ()-! Sl 9%409B8& ()-1 -10%& ()-c}[MP1 10
10" 10°'1:10%' & ()-'# 1 10%<& ()-f LO, 10%& ()- & @LO%& () - ! ##

10%<& ()--[a\r<MP1l 10'' ! 109%+& ()-y! 109& ()-y! 109%L& ()-y" S109%& ()-"

109& ()-!3F109& ()-\MO'<MP1 10''! 109& ()- 1B 109 ()-  10%

& ()-:10% ()-SI& 10% | & ()-: 10%& ()- ORUYuvwxuj _= 10''!!. 10% ()-m 10 10
10&<109& (Flaims: 10044& ()-2109& ()- 109 ()- $&<FWX6j = 10!~ &IO%& ()-!&
1096$& () -!

1. A compound of formula (I):

X (R2)n
X7 (X, A
R, S Z (CHyY)),—Y I
X{

5
wherein
Xy, X, X3, X4 and X; are selected from C, N and O;
kisOor1;
10 tis 0, 1 or 2;

R, is straight or branched-chain C,.g alkyl, C,.g alkenyl, Cy.g alkynyl, C,.g alkylidene,
C,.s alkoxy, Cy.g heteroalkyl, C;.s aminoalkyl, C,_s haloalkyl, C.3 alkoxycarbonyl, C.g
hydroxyalkoxy, Ci.s hydroxyalkyl, -SH, C.g alkylthio, -O-CH,-Cs.¢ aryl, -C(O)-Cs.¢ aryl
substituted with C, 3 alkyl or halo; Cs.¢ aryl or Cs. cycloalkyl optionally comprising 1 or
15 more heteroatoms selected from N, S and O; -C(O)NR3R4, -NR3R4, -NR3C(O)NR4R3, -
CR3R4, -OC(O)R3, -(O)(CH2)sNR3R4 or -(CH,):NR3Ry4; where R, R4 and R are the same
or different, each independently being selected from H, C,.¢ alkyl; Cs.¢ aryl optionally
comprising 1 or more heteroatoms selected from N, O and S, and optionally substituted
with halo or C;. alkyl; Cs.4 cycloalkyl; or R3 and R4 together with the N atom, when
20 present, form a cyclic ring structure comprising 5-6 atoms selected from C, N, S and O;
and s is an integer from 0 to §;
A is Cs.13 aryl or Cs.5 cycloalkyl, each optionally comprising 1 or more heteroatoms
selected from N, S and O;
R; is H, amino, hydroxyl, halo, or straight or branched-chain C, alkyl, C,.¢ alkenyl,
25 Cygalkynyl, Cy.¢ alkoxy, C,. heteroalkyl, C,.¢ aminoalkyl, C,. haloalkyl, C;.
alkoxycarbonyl, C;alkylthio, -CN, -CF3, -OR3, -COR3, NO,, -NHR3, -NHC(O)R3, -
C(O)NR3R4, -NR3R4, -NR3C(O)NR4Rs, -OC(O)R3, -C(O)R3R4,
-O(CH2)qNR3, -CNR3R4 or -(CH2){NR3R4; where q is an integer from 1 to 6;
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109 ()-3 MO9&' ()-! 109R:2: & ()-m  10%PP& ()- mAZ] edEj _= 1024 SeStbmber 2002
C109%& () - @ 109&' () - @ Yy109%&' ()- 10%& ()-109%&' ()-109%& ()-R! Z! "B##Z$}[ 9] =
101U f 109 ()-S!, Pl S# 109%& ()- | S# 109& ()-!#l S#

10%&' ()-!10%& ()-!cl0%&' ()- SZ$1986868887| ~P1310% h& ()- 10 10 10'S: 10%& () -
7109 ()-!"/f 109& ()-S!/f 10%&' ()-S%8B6 && '' } < PLI AL@ 109%h& ()-TL@ 10%
& ()-TIA L@ 10%h& ()-T! PL@ 10%h& ()-T", 10% h& ()-1"SmL0% h& () -
"())))))wW [ML! AL@ 10 10ShSh 10ShSh 10ShSh! 3F9<10%ShSh& ()-! L@

109%h& ()-TIP L@ 109%h& ()-T!' >L@ 10% h , ,

h&' ()-T))I\I*[*Wﬁ A Q‘émsm&pi 2 VRt HReing thesemeg differsnty 1 0ogie () -

FLOYH! () - #Z100008 (bt £ MRAEML! " 100648! () - &1 " 10% () - &
" 1004-&! 8 & Jﬂ?‘%«é'("%‘)‘ﬁ%?ﬁer fm 1RS5 0 0

"10%& () - & | TD%Q, §) CHOHD[-NHI](0)9 CCAMNH-G-CON &OG(OF, NRAd -CH=01-1 8A&R() - F' @
mL0% & () - . 10H 10Haéo¥<102é—4&' ()-10222E3t 33dBbC! ! # - 109%& () - 10% & () -
10% & () - GistdopCoy Ay maksenys G' 100 & () - 334- 466666aVK@ 10\ 10\

_1%08/‘:\1 gf’é&( f‘ gm7%é%%£%ﬂ§gom&]i€%/%§‘g‘%?§nden&9 Wedidd F:Bm H, and straight or
branched-chain Ci.g alkyl;
provided where -(CHz)p-Y- is -(CH3)3-C(O)- or -(CH2)3-S-; and X, through X; are C;
that -A-(R;), and R, are not together:
o-methyl-phenyl and n-butyl, respectively;
10 phenyl and n-butyl, respectively; or
p-fluoro-phenyl and -O-(CH;),CH3, respectively; or

a pharmaceutically acceptable salt, ester or prodrug thereof.

2. The compound of claim 1, wherein:
15 X1, Xz, X3, X4 and X5 are C; or one of X, X5, X3, X4 or X5 is O or N and the others
are C;
kisOorl;
tis 1;
R| is straight or branched-chain C,_ alkyl, C.3 alkenyl, C,3 alkynyl, C,g alkylidene,
20 Cg alkoxy, Cy.3 aminoalkyl, C;. haloalkyl, C,.3 alkoxycarbonyl,
-C(O)NR;3R4, -NR3R4, -NR3C(O)NR4R 5, -OC(O)R3, or -(CH;)NR3R4; where R3, R4 and
Rs are the same or different, each independently being selected from H and C,.¢ alkyl;
and s is an integer from 1 to 8;
nis 1,2 or 3; and
25 A is pheny! or naphthyl;
where R is straight or branched-chain C,.¢ alkyl, C,.¢ alkenyl, C,. alkynyl, C.¢
alkoxy, Cy.¢ aminoalkyl, C,.¢ haloalkyl, C, alkoxycarbonyl, -CN, -CF3, -OH, -COR3,
-NHR;, -NHC(O)R3, -C(O)NR3R4, -NR3R4, -NR3C(O)NR4Rs, -OC(O)R3, or
-CH,){NR3R4; where q is an integer from 1 to 6; or

30 A is aryl comprising 1 or more heteroatoms selected from N, S and O;
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,G'10% 0& ()- ,G'10% 0& ()- ,G'10% o0& ()- &3"10% o0& ()-y#Z1
;5 a?VK@ ! d0* 10%00&' () -s!i *10%& ()-s% ! 10% o0& ()-, G'10% & ()2@8@%%‘886%)

, G'10% o0& () -

;5 <<<H<Q<}"?2VK@ 610% 0&' () -210% 0&' ()-3110% 0& ()-$, L10% 0& ()-!0s*10% o' 0
& ()-1*10%j & ()-sQT<U<V<W&i <@@WCl 9 "10%& ()-&9 "10%&' ()- &9

'10%& () - &#mMlO0%& ()- 10'0 10'0

10’ 0L<10% 0& () A] BB6CxCCCAELC! 4109&' () - 39L0@LOY&' () -9.: 109%&' ()-9

"10%& ()- &9 1090& ()1 & ~ @ 1098 (-
" 100& 8 #f 21 @%{ 9231016“%19 R ;galp ez!fd’@&‘*’% AR %W@%m\m 10
10 koxy, Cy.¢ heteroalkyl Cy.¢ aminoalkyl, C 6 haloalkyl I313{alko>|§?/carbon ,-CN -CIl*‘\i s

109<109%&' () - LI mL0% & 9210%&%% 10%&& L' I 109 Ht H J} A2y
10% & ()- QPLO%J{R&,(I; Ry nBHEARE -C(OINISR4, NR3R,, 3C(0)NR4R5, -OC(O)R3

10% u- U&' (}: 3 @‘%&ﬁ)_l SZ10% u& ()-' JsKL<LLLLLzXJ<C 10- -
10--1910% - % ‘WVo u-u& ()-ML0% & ()-!"S 10%uFu& ()-!FS

1098u8ug’ () - LLLHWAVpRYrinaéeulially ﬁcb&ﬁ%le(shh@skét%rbﬂdﬂ?ﬁ@ ih&rdof- @ r+10%& () - @
IvZr+10% ] & ()-@! r +109%G& () -
10- - NOP" PPWQbQz X9<Cf #10% & () - Sl r+10%/ p/ & ()-@! r+10%& ()- @r+10%#& ()- @

I r +1096S& §) - @.1 P\ r +109 ' Z:

<rC/ 10%262: (?) *%ﬁaB‘t‘?“?‘g‘ﬁ@?ﬁ&Q %7@’%%%\%% ()-SId f#10%KXKX& ()-S

“f #109%& () - SRRRRRRRRRUS1! % L10%00&' () -! @10%&' () - &109& ()-" 0% ()- 10
10

10! S: 109 () Argamespnd okolain logr: sdwerein ks 0-281004Hs () - 1" gL10o%& () - ! 9100 (
) -m\ 91Q9&' () - m 910%&’ () - m TTUXUULV' AuSL! %#Y10%& ()- | " 109%& ()-!1!10%& ()-

"10%&' () -s&910% & () -

-

As&I109& ( §- Theywwnpenid efichiin®é:l 1109& ()-!1 110%& ()-1&L0%&' ()-!1 &L0%& ()-!1 &
10%dd& () -

(Rl)l (RZ)n
X; N—(CH)—Y—( 7, I

6. The compound of claim 5:

Ry,

i >m —(CHp),;—Y Ila

15
7. A compound of claim 6, wherein tis 1 and Y is -C(O)-, -NHC(O)-, S, O or -OC(O)-.

8. The compound of claim 7, wherein Xj is C.
20 9. The compound of claim 8, wherein R, is alkyl.

10. The compound of claim 9, wherein R; is alkyl, aminoalkyl, alkoxy or hydroxyl.
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YYL0%&' () - 9YXYYYZY[ YnYzYZZeF! % ' 10%@& () - 10%@& ()-g, 310%@&' ()- "l 10%@& () -

101010, : 10%&' () - Z[

\f\\]S]"?eF! % 10%@& ()-! 10%AA&' () -y10%@& ()-' 10%@& () - 10%@x (A4-Septrrdse 2002 S
11!~ 3 }[<eF! % 10%@& ()-S!'# )10%cé& ()-!#)10%@e& ()-!#@10%c& ()- @

10%@&' () - Sf10%&' ()-SJ " aaaaaa b}si_@ % mO%r& () -

10@0@0@ 10%@&' ()-F", S109%@&' ()-!#s010%c& () - S! s010%@e& () -
bb%HNc @} dddEi _ @ % 10%r&' () T10%r&' ()-L10%r& ()-gl 10%r& ()-"S10%r& () -
10%r& ()- dveerffggz[9| Dé&lO%rm& ()-%10%& ()-!

" ZLO%mR! (JL. qomm@ot' r90wherein is@10%n & ()-Sgghijjjj0j=j~_@ % f310%
41 & ()-"YL0%| & () - 1omlomloms 10%r& () -! Xy&10%&' ()-! Hy&10%a&' () -=j nj #kkl I m
zX6~_@! h10% | & ()- @3109IMI& ()-f!310% 4" & ()-f!U3109| 0] & ()-f!310%| 5]
& () - fL3- 1096 h&ompount of olair 10} Wirerei@R Nis ELQ ¥l yk ahd R} is méBiA, hylifoxy) o #! ~ 109V
W' () - &y 100/<4|& ()-&Ml0%} & ()-T!p 10% " & ()- @opSpp7qqr*<~_@!hl'# 0Oy
1090 W & (3kowy.oy 10%4| 4| & ()-!c’ &@ s10%4| 4| & () - &@ s10%4& () -

*109%| &5() &S&10%| & ()-rrrrrrsjsjtb@!'h!!llg
10%&' () 71109} & ()-"Y10%&' ()-104| 104| 104]: 10%4| & () -, OMLO%| & ()-]ttuvw. x$y
WU3b@ ! n* | $83.18%&n{pouhd lof clhiid@?2 ( Whérein g isl@@){ orO) g 10%&' ()-!Pl g
109& ()-!U'g 10%& ()-$yynzzX{{| zX6b@!!S/ 10%& ()-!S/
109&' ()-!P ' &10%& ()-'&10% & ()-!"' &10%&' () -!
%409@ () 18| 35 SA L@ 1 Q06 281 () - F10% & ()- 10 10
101 10%& () 6@]1.% &%?ﬁrﬂ‘l}_ | ic{f Sc)k{uﬁdd, 'wreid RYbigHal6)
109&' ()-}5~~&0$}[9rS4l 11 H) 10%z& ()--!1C) 10% ~}~& ()--!1GY 109%& ()-Y

0% m&’ () - o o $ SAIT @10% & ()-!'h' @s10%& ()-f@
fle%/o&%’ ?;L q_%@}g‘pé';n 0?0%9‘?%%}‘5 Ir-DIO‘V&()-(i+I¢(’;12>rS4"'? 0
10%b& ()-Tli,,z 10% : ST % 10% & ()- @10% & () - @10%&()-|

$10% & () -iuval ! le%)O& ) of 10%m&' () -" Y10%r& ()- 10V*¥V* 10V*\* 10V*\V*!
: 109/ & 16.- Bhe compaund)ofreiqini, whegein Ry d@akoxy) - #3 |

17. The compound of claim 8, wherein R; is benzyl or phenyl.
15

18. The compound of claim 7, wherein X3 is N.

19. The compound of claim 18, wherein R, is alkyl or alkoxy.
20 20. The compound of claim 18, wherein R; is benzy!l or phenyl.

21. The compound of claim 19, wherein R; is alkyl or alkoxy.

22. The compound of claim 20, wherein R; is alkyl or alkoxy.
25

23. The compound of claim 7, wherein X3 is O.

24. The compound of claim 23, wherein R; is alkyl.

30 25. The compound of claim 24, wherein R; is alkyl or alkoxy.
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L09%90& ()-  10%00& ()- 10%00& ()-! 1090& ()- (cBuvAlll y S1098q(9& ()-y
10900& ()-#3  10900& ()-! 10900& ()- 10900& ()-(-1|[:uval! 10%,04¢

& ()-& * 10%(& ()-9) ' -&I0%AG(A& ()-z Y 10%(& ()- A 10%CE E[tef’tem er 2002

&10%( & ()-2345BbvU4! I 9@O%& ()- @O0%8"3& ()- 1" 10% "' & ()-y

@10% "' & ()-10q(10q(10q( ;10%(& ()-|[:vU4ll 9 3110% "' & ()- @k!lO%&() @
“109%"b& ()-y 0$10%" & ()- 10%"' & ()-  310% E& ()-45|[:-410""'9

:10% ' & ()- nl9-T 10% "' & ()-S A 19-T 109%R"2& ()-S 19-T 109R2& ()-S Z19-T

10% (& () +S10% 1 10% (& ()- @10% (& ()- L@
10988&" () - 26S /%OK‘QPO&Z“E‘)"I’Q*‘E‘.‘L%&%’E“‘F RS balp. W:A4L0' ' 9 “y& 10% (& ()- @
y& 10% (& () @ YA0%AN (A& ()- "F 10%6& ()-- F 109% (& ()-- |’

109 ( & ()-ﬂ;pdxno yf 31096%& ()-107(10"(107( :10% (& ()- 310% (& ()- 2
109% (& () - @lmqmupsios,@qa[méxno M " 10%%& ()- |"10%%& () -

31"10989%&' ()- 31 "109B%& ()- 3| 1098%&' ()- F"109%8%& ()-BO=<|[:dX710'' ‘*y
10989 ()-, P *y 109 CVS& ()-, *y 10%& () PS& 109BYR ()- y 109%8%& ()- vy
109898 ()-<\1~_q}yX TRIOUB( & ()-1 #@O0%8(& ()- ~ 1098(& ()- "

mML0YB( & () - 10$%4.0$%4.0$%
1 109B%& () - 678SW'<10" ' TRLOYB( &NC—(CHR),LYB(-& LGRET&L09@(H () - 1T&109B( & ()
- 1gR&T&LOYB( &' () - 1* +XX@ 10 ' qR&T&LOYB( & ( 0OB( & ()- 1qR&T&L0YB( & ()-1T&
1098( & () - 1gR&+- {| } pX<<10' ' T&10YB( & () - 1qR&T&10%3(&' ()-1T8&1098( & () - 1qR&T&1
09B(& ()-1T&L0YB( & () - 1ij ksW'<10'' T&109B( & () - 1T&10%B( & () - 1qR&T&I0YB( & () -
1T&1098§ & () - LqR&TE109B( & () - 1pgxX@10' " qR&T&lOO/B(& ()-1T&1098( & () - 1qR&T&1
09B( & ()-1T&LOYB( & () - 1gR&Qr pX<<10'' T&109%8( & () - 1gR&T&L0YB( & () - 1T&L0%8( & (
) - 1qR&T&1 028 (A& compomsd obdtian 27, wherein W7 is+tG(OFgl @ $- @ PeI0UHOR: () - 1qR&T&L
098(& ()-1T&10YB( & () - 1qR&T&10%3(& () - 1l MmxX@10' ' qR&T&I0YB( & () - 1T&1O0YB( &
()-1qR&T&LO0YB( & () - 1T&LOYB( & () - 1qR&456pX<<10' ' T&L0YB( & () - 1qR&T&L0YB( &' () -
1T&L0YB( & 19. - TstRéh$idH8 (0 claim LEEAABISK Y §s-A.62sW<10' ' T&109B( & () - 1T&1098( &
()-1qR&T&L0YB( &' () - 1T&LOYB( &' () - 1qR&T&LOYB( & () - 1236xX@ 10" ' qR&T&L0YB( &' () -
1T&1098( & () - 1qR&T&L0YB( &' () - 1T&10YB( &' () - 1qR&012pX<<10' ' T&L0YB( & () - 1qR&T&

Tratodh &) el B A el B e aaton (i () - 17@ox@i0 " gRath

1098( & ()-1T&L0YB( & () - 1qR&T&LOYB( & () - 1T&10%3(& () - LqR&@\DAXL10' ' qR&LOL( 10

L(10L 1 T&1Q 1qR&T&LOY8 1T& 1*| [ dXL10""
“Saovi () A1 oAb sl 60 D) Fhesaba ot ingalhal el of mvdrorst

, F10%#& () -<| [: dXL10' :109M& ()-- Y409 ()-1 x9%0%& ()-1 %0%& ()-1
CO40% ()-1 N0 ()-1;<=>Jj ZvU410 | PFLO9B(& ()-f | TF109B(& ()-f
"mL09B( & (32- Agempogidof glainpdh,oxhayein p'is 3004& ()--Z [ [: vU410 |

QA0YB(& ()-S| 3' 109B(& ()- 109B(& ()-

33. A compound of claim 32, wherein R; is C,.g alkyl and R; is methyl, hydroxyl or
alkoxy. ]

34. A compound of claim 33, wherein Y is -C(O)- or O.
20
35. The compound of claim 30, wherein R; is halo.

36. The compound of claim 27, wherein t is 0.

25 37. The compound of claim 29, wherein R, is alkoxy.
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F109B(& ()- 109B(& ()- Y 109B(& ()-VY|[:vU410 | ' 9%409B(& ()-f| fé&

1098(& ()- '@109B(& ()- '@109B(& ()- 1098(& ()- 24 September 2002
T OA09B( & ()-S(' 1| [ NA41010$10$10$| qS: 1096& ()- 31098(& ()- 2 1098(& ()-
A*- 1098(& ()- *- 1098(& ()- |[:NA41010 nPAOYR& ()-| PST 109#& ()- ST
109X#&' () - *10% X#j & ()- ! 1096H#& ()-- @109%H& ()-B | [: NA41010 " @
1094X#4& ()-9] N @109%H& ()-9 @10% X#*& ()-9 @ 10%H& ()-9 PnpA0%H& () -
LnpA0%4& ()- _){naT310 F10% (& ()-101010 {I1: 109%& () - |@10%&' ()-9 K@

10YBX#B&' 9..@ 10YBX#8 F- 10% (& | -
10% ( & ()(%’8 1%&%‘1‘3%“}5‘%’( 31?‘?1%&‘%&“{‘?1" ‘ﬁg@}"zéyg‘o’(li’*‘e& |[NA410 10$(10$(12)$
h@109%& ()-, ,2 10% (6& ()- * 10%t (#& ()- f)&10% (& ()-

1094 (1& () @|[:NA410 10 ,f 10% & ()-T 10%& ()- & @0%'&'()- s10% & () -
"109% & () - 320%he compogad of olwinn 28, wherein Xs isDBE & ()- !y 10% & ()-
31109 & ()- 31109 & ()- & 1096 & ()- ,f 10% & ()-T|[NA410 10"10"10" vy;
10% & ()- Y:MOW& ()- &3s10%W & ()-f x* “ly 10%& ()- ~ “ly

1096 & ()s- +lb] THER3Rpdindo@IdiaVad, Sitlerein RP UGBS dlikoxykl g 10% (& ()- | g
10% (& ()- 10% (& ()-3 "Z10% (& ()- @|[: NA410 10 2° &%10%/ (y& ()-@
P&YA0% (& ()-@° @10% _(,& ()- ~ @1l0%(& ()- @10% _(,& ()- @

Lone (& O YA e & Ol g GORMGRLTS V10088 00 .

10% & ()- K- 1090'D& ()- ~- 10%" |&() 0- 10%\IZN&() "OT[:vU410 nl@g
10% & ()-S | 10% & ()-S F 10%& ()- F 10%& ()- F 10%& ()- F
10%3& () - P4pgrhpgempoun M@W(@ (yhegein Rpdsalkgl on) 19»9/310%(& ()- 10&10&10&

L 109%R& ()- 8MLO% & ()- D8|[:vU410 P 10% (& ()-f Y- 10%(& ()-
.10%_(&'()- Y- 10984 ()- wYl 10% (& ()- || 10% (& ()-|w, 1LM[:-410 (
Y 10% (& (#3. Theeesdpaintd of Gaiml OPsvlerdin R, iy kgDo6Ixy) - S y&YA0% (& ()-S #
10% (, & ()-@MNJ | "bA410_( | Pl 1094 & ()-g ' S10084& ()- % S109%R%R& ()-f
"3Y10904 & ()- 1094 & ()-10 (10 _( ;M[:A410 ( Iy)g 109%& ()-
PYAL0% % ] &44) ThE’%@Qi Od & d1dim 2 WHEPSBEE i ; 11 $10%H& () -
| 109%4 & ()- M6~ obUAL0 &310%9(9& ()- 10t $10t$10t$ ; 10% $& ()- |0g 10984 & ()-
10g 10984 & ()- "ly)g 10984 & ()-oi [[:bUsL0 ' 109@(9& ()- MLOY®(9& ()-f U @

a5 R ey Ml e

"1099(9& ()- 1099(9&' ()-S@ abmvu410 " 110%'

10% (. &&<§)46$ ?%%ﬁa%ﬁn«&f?éﬁ%ﬁ?%ew z&alnsﬂo" e 4k 100 & ()-

9F 10%" &() PY- 10%" & ()-S Y- 1098& ()-SVL|[: vU410 L$ 10% "' & ()- 3y#
10%' & ()- L MLO%' & ()-T 10%' & ()- L10%'& ()- YFLl0%' & ()-E=, |[:vU410
T 3 10% "' &7( )Thzcommm%mef&:l@nﬁ PartdR248 Itglo. “3S)y 10% ' & ()-S #39)y

10% "' & {)-S Lf& 10% "' & ()-S, NOPQ ~vU410 |- 10% (& ()-f LMLOY%&r (&&' () -
"YYL0%RY ( &&' () - 410%&r (&&' ()-10c#10e#10c# v: 10%#& ()-6% !Db!|[:vU410 f
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0 " '\ OQO\N/- 0 N - C . 0 0
180//%5&&(9 4100/ﬁgx5))5, \gle{rélels%lected ﬁlo /OC&N(gnd 510/6 & ()-10$10%10% c@
kisOorl;
tisOor1;
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?;lg;\{ 191%r\nl$& @Iigﬂ,o -8\&%){{%,_-}?%8)%59& 1gr%%253\lk\31¥?; W e%e fi)g,_ 1aOn 5&arg )tlieLLLLLLC
B\ 109054 sk BOUNREA) ek B o LISl A BOE L LR ELOBNBAYI) - LLLLLLL

0
|\ @\ 1090N$& () -\ T0NS& () -\ LOINS&' () -\ 109N$&' () -\ 10
8bLLLLLLLLloktiondlylammytising) L ok hosiNgeeroatomsGelgied fom NOMNSE S, and optieidly( ) -\ 10

ONS& () -\ 1090N$& () - LELLLLL D(/\1OINS& ()-\ 10080B& () : M LOUNS&' () -G, 4

8b\ 105%2\&;&' F@%ﬁ‘&gm&hakﬂiﬁ;ﬂ%%iﬁﬁ &f’\é&al%ﬁé 9&&%@&@ S’E’BF%%@@% N 100088
() -\ 10995 & afom,\wei\hésehn), forkd id pind SR ofpfisihl SN &iofmssebORNPRnt I \ 109N
$& ()-\109\$& () -G 4 m 8b\ L09NS&' () - MVVM

M MMy G\ 10%%ad Q; andoviner igteger fomm@ 4o 8) -\ 1090$& () -\ 1090$& () -\ 10980$&' () -\

émﬁ § ) 'G? VENEVBMI MRV DXy to R abh opd AN Eotbirisihd Pidndrk nettfodtBifis O -1 1
selected from N, S and O;
R; is H, amino, hydroxyl, halo, or straight or branched-chain C, alkyl, C,.¢ alkenyl,
15 Cy. alkynyl, Cy¢ alkoxy, C,.¢ heteroalkyl, Ci.¢ aminoalkyl, Cy haloalkyl, C,.¢
alkoxycarbonyl, -CN, -CF3, -OR3, -COR3, NO,, -NHRj, -NHC(O)R3, -C(O)NR3R4, -
NRj3R4, -NR3C(O)NR4Rs, -OC(O)R3, -C(O)R3R4, -O(CH2)NR3, -CNR3R,4 or -
(CH;)¢NR3R4; where q is an integer from 1 to 6;
nis 0, 1, 2, 3 or 4, the groups R,, when n > 1, being the same or different;
20 pis 0 or an integer from 1 to 5;
Y is O, S, CHOH, -NHC(O)-, -C(O)NH-, -C(0)-, -OC(0O)-, NR; or -CH=N-, and R;
is H or C;4 alkyl; or absent; and
Z is CRgRy wherein Rg and Ry are independently selected from H, and straight or
branched chain C;.g alkyl; or

25 a pharmaceutically acceptable salt, ester or prodrug thereof.

49. The use of claim 48, wherein the compound of formula (I) is a compound with the

following structure:

\§7<__j\ (RQ%
X N—(CHz)p—Y—g Il
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8bOMEMPVAVEMIM (/\ 109NS&' () -\ 109N$S&' () -\ 109N$S&' () -\ 109N$B& () - 9 L)
UNB& () -\ 109N$&' () - IMKMKM M MMM M " D(/\ 1090\N$& () -\ 109N$& ()\?%%@%%@f@%
ONS& ()-\109N$S& ()-F 4 m8b_M MaMoMcMIMEM ,/ G 4 m
8b&\ 109N$&' () -\ 109N$& () -\ 109N$& () - 8\ 109N$& () -\ 1090N$&' () - eMgM Ms Mz M MIVKK
+\ 1090N$B&' () -\ L09NB&' () -\ LOYNS&' () -\ 10YNS& () -\ 109N$B&' () - (\ 109NS&' () - (\ 109N$
& () - MMMV kK+\ 10\ 10908& ()- G 4 m
8b\ 109N$&' () -\ 109NS& (). -\ 109N$&, () - ) 109 ' () -\ 109 ' ()-\ 1090N$ &
() -\ 10%&@(?@‘1@&@&@)& @mﬁ ‘@W@)sm fbﬂ?%é@(%)r- G 4 m
8b\ 109NS&' () -\ 109N$&' () -\ 109N$S& () -\ 109N$&' () - MVMMVWIMML ST\ 1\ 1090N$&' () -\ 109N
$& () -\ 1090$&' () -\ 1098& () - (\ LOUNS&' () - (\ 109NS& () - (\ 1090$& () - MMMV
0S7\ 1\ 10%\N$& The sk of ctaim 50, wherein X3 is C.
8b&\ 109N$&' () -\ 109N$& () -\ 109NS&' () - MVWMVMVIVNK GB\ \ 109N$&' () - & 109N$&' () -\ 10%
NB&' () -\ 109NB&' () -\ 109N$&' () -\ 10YINS&' () -\ 109N$&' () - NNNNNNNNhL, \ 1090N$& () -\ 1
0N ()5 | SOREe)or AN bt AYNIH) - | 109SE () -1 1090SE () - NN D5
1090&" () -\ 1098N$&' () - & 109RM$& () -\ LOYNS& () - & 1090$& ()-GF 4 m
8bNAN N) N- N3N_$\ 1090N$&' () -\ L0YNB&' () -\ 109NS& () -\ 1090N$&' () -\ 1090N$&' () -\ 109N
! - ) ! - 0 ! - 0 ! - ) ! - 0 !
& () 10008er () MAENCONENCNITK A0S, O\ HOTARE o LRI ()1 20v8wa
8bGNHNI NIJNKNLNIWNE X\ 1090N$&' () -\ 10% 109N$&' () -\ 1090N$&' () -\ 109NS&' () -\ 1090N$&' (
) - 8\ 109NS&' () -\ 109NS&' () - MNNNPNSNXN' Nx X8X\ 10% 1090N$&' () -\ 1090N$&' () -\ 1090N$&
() -\ 10%\|$&'5éi.)T1@{ us¢ oficlaim 53, wherein p is 3.
8b" NaNeNhNj NnNr NdD\ 109 \ 1098& () -\ 109N$&' () -\ 1090$& () -\ 109N$& () -\ 109N &'
() -\ 10YNS&' () - r NsSNNNNNN' D(\ 10980N$&' () -\ 1090N$&' () -\ 109N$&' () -\ 109N$&' () -\ 109N
$& ()- G  55. The use of claim 54, wherein R is C,.3 alkyl and R; is methyl, hydroxyl or alkoxy.

56. The use of claim 55, wherein Y is -C(O)- or O.
15 57. The use of claim 52, wherein R; is halo.
58. The use of claim 49, wherein t is 0.
59. The use of claim 51, wherein R; is alkoxy.
20
60. The use of claim 51, wherein R; is benzyl or phenyl.
61. The use of claim 52, wherein X3 is N.
25 62. The use of claim 61, wherein R, is alkyl or alkoxy.

63. The use of claim 61, wherein R; is benzyl or phenyl.

64. The use of claim 62, wherein R; is alkyl or alkoxy.
30

-42-



.
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8b\ 100AB& () -\ 1090&’ () -\ L09ASE& () -\ 1090& () -\ 109ASE& () - NNNBR8RE%r 2000
8b *S 10%.9& ()-g &MLOWY& ()- p 3" T#10%Lo%& ()- |

3" TH#10% F# & () -\ 109$& () -\ 109& () - 1Q0000QQQQvU44 m 8 &10% #1 & () -
$mL0% #l & ()-10! 10! 310! & : 10% & () - & & / 10%.%& ()-' & MLO%LYT& ()- QQRRR
RER|[:vU44 m8 10% #l & ()- 10%#l & ()- " 109%#h& ()-& &10% (& ()-s&
S&L0% 7 | & ()-s' &10% #| & ()-#R&R) RFRVRRV{ZOvU44 m8 "10% # & ()-° @

10% #l & () -1 @10% <I.<&. () - @10% T & ()-& *10% #l & ()-"

#10% # & (P W\ﬂﬁﬁfé{lmwﬂ%ngz%al?iﬂ%fﬂ ®Y()- 2S 10% # & ()- F1
109 #1 & ()- 310% #1 & ()-& /109 #1 & ()-' . 10% #1 & () - XXX XXXV U4 m 8 -
10% #1 & ()- Y 10% #1 & ()- 410% #l & ()- #3110% #| & () - 101 # 101 #1 101 # ' 9:
10% #| & () 6HEXTeeNSef Zldim A0 wvheren Xgi008 #1 & ()- @O% #l & ()- 10% #1 & () -
10% # & ()- 9! 10% #1 & () -

5 67. The use of claim 66, wherein R is alkyl.
68. The use of claim 67, wherein R; is alkyl or alkoxy.
69. The use of claim 67, wherein R is halo.

10

70. A pharmaceutical composition comprising an effective amount of a compound of

formula (I):
(R,)
X n
X7 X, A
Ry 3 zZ (CHy), Y I
y) \X/
1
15
wherein
X, X3, X3, X4 and X are selected from C, N and O;
kisOorl; .
tisOorl;

20 R| is straight or branched-chain C;.g alkyl, Cy.g alkenyl, Cy.g alkynyl, C,.g alkylidene,
Ci-s alkoxy, C;g heteroalkyl, C;.g aminoalkyl, C;_s haloalkyl, C,.s alkoxycarbonyl,
C,.s hydroxyalkoxy, C,.g hydroxyalkyl, -SH, Cj.g thioalkyl, -O-CH,-Cs aryl,
-C(0)-Cs. aryl substituted with C,.3 alkyl or halo; Cs_¢ aryl or Cs. cycloalkyl optionally
comprising 1 or more heteroatoms selected from N, S and O; -C(O)NR3R4, -NR3Ry, -

25  NR3;C(O)NR4Rs, -CR3R4, -OC(O)R3, -C(O)(CH2)sNR3R4 or -(CH3){NR3R4; where Rj, R4
and Rs are the same or different, each independently being selected from H, C,.¢ alkyl;
Cs.¢ aryl optionally comprising 1 or more heteroatoms selected from N, O and S, and

optionally substituted with halo or C;.¢ alkyl; Cs¢ cycloalkyl; or R3 and R4 together with
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10% #1 & ()- 10% #| & ()- 10% #l & ()-' S10%#| & ()-'[O[8[[[-\\{Z9vU44 m 8 s*
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S210% & () - ocy& ‘2 llocy&i t F$I10%.8& ()- .

F$! 10% & () - @sdtobslmmloal pheaeh(optionaliysamprising § or uereheteroatoms

@ogv & 0% g(tbbbcEcHovC| [: A410( 1910% & ()- 10% & () -
109% &'(§) ﬁ%% %?i“@‘#%ﬁ%é& () - 313%!&& () - V((:ccldndqdd|(% A410( 0

OL10% &5() IR Q¥ F K afmino, hydfXyKhalo; of §tﬂﬁ/' Bh% of branyhédliih &, ( atk I, Ca alkenyl,
9%$10% & () - ddeeeee, efevU410 F109B( & ()- #Z109B( & i) 10' 10 18’ 10%& ()

710% & () - Czaalbysy; €)- al&eéseééesaefﬁrmyﬂocn mm@wy »)C1-6 haleadigyl &€

L 1098( & 04 & u41o

| +10%3E & E%lk"’?"%ﬁ’fd@%%@( 8% (écké gpﬁo%] gf}?}} ﬁgdg@?g ia% &V()
Sl ooy e mmp pbsi oA T )
* 510984 & (I W}ls%sﬂo&éﬁfw %«Lmegﬂ (%anlfgﬁm %0@) {ids;

$, 1 10964 ‘?& () Sl 113, %'(Jr[4 ?5}& e Jé@(‘ﬁ&' { )bei %@%&o‘ﬁlfffgﬁw‘( & () -

t 10984 & 10984 & (Y- 10984 I TK\K|T: NA41010 "+#10%
+#10°/8/&()-plSO-mm%mge{r)f:oml-lt#ﬁoo/#& (810K & (

($2100#vE: i‘ﬁ?ﬁ%‘%%@*ﬁ%&«é&ﬁﬁf N 9#?(%%@ St
MLOYY#YE (is-H o#EPIUMYE of dbsehEO%Wr#YE () - & 10%#Y& ()- F
Z is CRgRy wherein Rg and Ry are independently selected from H, and straight or
15 branched chain C,.g alkyl; or
a pharmaceutically acceptable salt, ester or prodrug thereof; and

a pharmaceutically acceptable carrier.

N Ry,
X; N——(CHZ),,—Y@ i

71. A composition of claim 70 compromising:

Ry

20
72. A composition of claim 71, wherein t is 1 and Y is -C(O)-, -NHC(O)-, S, O or
0C(0)-.

73. The composition of claim 72, wherein X3 is C.

25

74. The composition of claim 73, wherein R; is alkyl.
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LMLOY®( 9& 109(9&' () - MOY®(9& ()- , Y'109(9&' () -

$Y1090( 9&' 8 “Aeiqenmoition|df chim(3( whereGvB( Bdepzyl oL 0boBE () - st 1090( 9& () -
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+1 1099 ( 9&' 8).-Thel dohi}9s¥itioX of claim 7d, Mhefeli X) s Ns01090(9&' () - . S1090(9& () -
9-1099(9& ()- Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Headi ng
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c" A joDeaulte RMRBHRRDITOMNL S WhINHREL QM) 69 BE4£. =VVINaP#- F8?HN

85. The composition of claim 82, wherein R, is benzyl or phenyl.

86. The composition of claim 83, wherein R; is alkyl or alkoxy.
25

87. The composition of claim 84, wherein R; is alkyl or alkoxy.

88. The composition of claim 72, wherein Xj is O.

30 89. The composition of claim 88, wherein R; is alkyl.
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91. The composition of claim 87, wherein R, is halo.

5 92. Use of a therapeutically effective amount of one or more compounds of any one of
claims 1 to 47 in the manufacture of a medicament for treating the symptoms of a disease

or condition associated with reduced levels of acetylcholine.

93. The use of claim 92, wherein said disease or condition is neurogenerative disease,

10 cognitive impairment, age-related cognitive decline or dementia.

94. Use of a therapeutically effective amount of a composition of any one of claims 70 to
91 in the manufacture of a medicament for treating the symptoms of a disease or
condition associated with reduced levels of acetylcholine.

15
95. The use of claim 94, wherein said disease or condition is neurogenerative disease,

cognitive impairment, age-related cognitive decline or dementia.

96. Use of a therapeutically effective amount of a muscarinic receptor agonist in the
20 manufacture of medicament for treating the symptoms of a disease or condition

associated with increased intraocular pressure.

97. The use of claim 96, wherein said muscarinic receptor agonist comprises m1 receptor

agonist activity.

25
98. The use of claim 96,wherein said muscarinic receptor agonist is m1 selective.
99. The use of claim 96, wherein said use comprises a therapeutically effective amount
of one or more compounds of claim 1.

30
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100.The use of claim 98, wherein said use comprises administering a therapeutically

effective amount of one or more compounds of claim 1.

101.The use of claim 96, wherein said disease is glaucoma.

102.Use of a therapeutically effective amount of a composition comprising a muscarinic
receptor agonist in the manufacture of a medicament for treating the symptoms of a

disease or condition associated with increased intraocular pressure.

103.The use of claim 102, wherein said muscarinic receptor agonist comprises ml

receptor agonist activity.

104.The use of claim 102, wherein said muscarinic receptor agonist is m1 selective.

105.The use of claim 102 wherein said use comprises a therapeutically effective amount

of a composition of any one of claims 70 to 91.

106.The use of claim 104, wherein said use comprises a therapeutically effective amount

of a composition of any one of claims 70 to 91.

107.The use of claim 102, wherein said disease is glaucoma.

108.A method of identifying agents capable of reducing intraocular pressure, said method
comprising:

contacting a putative agent with an m1 muscarinic receptor subtype;

contacting the putative agent with an m3 muscarinic receptor subtype;

comparing the increase in activity of each receptor subtype; and

identifying agents selective for the m1 muscarinic receptor subtype;

thereby identifying agents capable of reducing intraocular pressure.
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