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[0004] Efforts to increase acetylcholine levels have focused on increasing levels of
choline, the precursor for acetylcholine synthesis, and on blocking acetylcholineesterase (AChE),
the enzyme that metabolizes acetylcholine. Attempts to augment central cholinergic function
through the administration of choline or phosphatidylcholine have not been successful. AChE
inhibitors have shown therapeutic efficacy, but have been found to have frequent cholinergic side
effects due to peripheral acetylcholine stimulation, including abdominal cramps, nausea, vomiting,
and diarrhoea. These gastrointestinal side effects have been observed in about a third of the patients
treated. In addition, some AChE inhibitors, such as tacrine, have also been found to cause
significant hepatotoxicity with elevated liver transaminases observed in about 30% of patients. The

adverse effects of AChE inhibitors have severely limited their clinical utility.
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delusions, suspiciousness, vocal outbursts, and hallucinations in Alzheimer’s disease patients
(Bodick et al., drch. Neurol. 1997, 54, 465), however treatment induced side effects that severely
limit the clinical utility of this compound.

[0009] Analogues of 1,2,5-thiadiazole have been reported (Sauerberg et al., J. Med
Chem. 1998, 41, 4378) to have high affinity and selectivity for central muscarinic receptors as well
as exhibiting functional dopamine antagonism despite lack of affinity for dopamine receptors.

[0010] The present investigators have focussed their efforts on the development ofa
molecule that simultaneously reduced the positive symptoms and improved the negative symptoms

and the cognitive impairments associated with schizophrenia as a novel treatment of mental
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for treatment and/or prevention of myopia.
[0017] WO 97/16186 and US 5,718,912 disclose 1-[cycloalkylpiperidin-4-yl]-2H-

benzimidazolones as selective muscarinic agonists of the M, subtype with low activity at the M3
subtype, and when utilised for glaucoma therapy have fewer side effects than pilocarpine therapy.
[0018] Cakir, B et al. describes the synthesis and antinociceptive activity of some 1-
(3-piperidinopropyl)benzothiazolone derivatives in Farmaco, 1999, 54, 846.
[0019] There is a need in the art to provide compounds that increase acetylcholine
signalling or effect in the brain. Specifically there is a need for muscarinic agonists that are active at

various muscarinic receptor subtypes in the central and peripheral nervous system. There is a
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cycl oal kgrl a pharmaceutically acceptable salt or prodrug thereof, wherein

X is selected from the group consisting of C, O, N and S

Z is selected from the group cohsisting of CHand N

Y is selected from the group consisting of =0, =N and =S or tautomers thereof, such as
Y-alkylated tautomers;

SPU is a spacer unit providing a distance d between Z and N wherein

-SPU- is a biradical selected from the group consisting of (CR°R”),-A- and -Cs -
cycloalkyl-

wherein n is in the range 1 to 5, such as 1,2,3,4, or 5 and

A is absent or an optionally substituted -C;.s~cycloalkyl;

N together with R' and R® form a heterocyclic ring wherein said heterocyclic ring is
selected from the group consisting of perhydroazocine, perhydroazepine, piperidine, pyrrolidine,
azetidine, aziridine and 8-azabicyclo[3.2.1]octane

and wherein the heterocyclic ring is substituted with one or more substituents R* selected
from the group consisting of hydroxy, halogen, Cis-alkyl, Css-cycloalkyl, Cjs-alkoxy, C,s-
alkylcarbonyl, Cis-alkylidene, C,s-alkenyl, C,s-alkynyl, Cis-alkyloxyimino, and C;s-
alkyloxyamino each of which may be optionally substituted with a substituent R’
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chol i ner@,‘ & d?s%ﬁstsgﬂupra, associated to the activity of anti-psychotics. Accordingly, further aspects of

— o

the present invention relate to a method of treating or preventing a mental disorder in a mammal,
such as a human, comprising the administration of an effective amount of a compound of Formula I
and to the use of a compound of Formula I, a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition containing either entity, for the preparation of a medicament for the
prophylactic or curative treatment of psychosis or alleviation of symptoms of psychosis. In the
context of the present invention a mammal may be selected from the group consisting of mice, rats,
rabbits, guinea pigs, dogs, cats, sheep, goats, cows, primates, such as monkeys, chimpanzees, and
apes, and humans. Most preferably, the mammal is a human.

[0024] Aspects of the invention relate to compounds of Formula I for use as selective
modulators of M; and/or M4 muscarinic receptors for the treatment of disorders associated with

muscarinic receptors and especially with said receptor subtypes.
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shows that unlik o KS ™ T KC v red to | nduce
cat al epsy. [0032] In a first aspect the present invention relates to a compound of Formula I

R—X" > 7—SPU~NR)R®
@

3
R

or a pharmaceutically acceptable salt or prodrug thereof, wherein
X is selected from the group consisting of C, O, N and S
Z is selected from the group consisting of C and N

Y is selected from the group consisting of =0, =N and =S or tautomers thereof, such as Y-~
alkylated tautomers;

SPU is a spacer unit providing a distance d between Z and N wherein



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0032] In a first aspect,
the present invention relates to a conmpound of Fornmulal Y X 12 RX

Z- SPU- N( RM® 03(0k3650R 3 or a pharmaceutical ly accept abl e salRCTowSopBds ug
thereof, wherein X is selected fromthe group consi sti M g N and S
Z is selected frorrSPlﬁelsglrhmélcelcShlé‘Pt%‘ﬁf% ﬂ}?fgr@‘l’a??&sﬂmgc’i s&%e]i9 AT t he
group consi Stl&g 1@ 0, =N and =S or tautoners thereof, such as Y-

al kyl-at ed tautyomars SPU is a spacer_unit o%‘g a, di stance d between Z
and N wherein 6 V@@@ﬁ@@@@@@@@#@?ﬁ)ﬂ@fﬁ PP 2% 5 biradical sel ected

fromthe group conmssa%géﬁgo%opﬁgg@ﬁu), nﬁed:@ggcy&&u& cycl oal kyI V\,herel n n

Is in the range such nt..or.
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C2. 8- al k\(la\l% aﬁbo t 8- C§|8_l§ WONdene Clc@ aeiH] OBy mqagl am,cj a(k“ylcﬁymﬂdokylaod(ym no

each of y be opti onal substit ut ed ll? Y Ubs"é& tuent R5 and
wher ei n dkylb}@amtnoo‘fn@l fowl@,(&llf@IaYshQ@Bfthnt‘W%t‘“ﬁﬁ‘} yih gRubsUEERi et ed from the group

consi sting of %?eﬁel%mwst B M QAR is QF sélecaddkteony the group consisting of
Cl_8-al kyl carBon

-alkylid C1.
Cl_8- al kgl @allsoéarﬁlan@yeladﬁylfﬁl 8v9¥h°|éhenec b‘éarB‘chy* gi\’/\ ‘g"f}% g E(tyloéylm"%ohand

substi tu “t W b%a f%@ﬁ&qnézrb@%ﬁdﬂ@ﬂ}wu@#ﬁuw&ﬂﬁh 5 tubsdpuaf Rir;lydr ogen,
hal ogen, &g

- cycl er og
Cl 8- al kyl carBonrMeleC@i ﬁ8>ma1 ﬂquﬁéﬁ’émt‘@& Ogﬁﬁ%ﬁyﬁ%&q@fmﬁy’ (%/l?)? 9’? Copy may
e absent. ol.iSelgeh Qfowcgmé Qﬁlkgrcgu&lyc@w§amp1hdege af, s hikeliyo gl sefivindnal | y
subst [ tut}é a%ﬁ tional substitute nal |
substituted CR wabkegﬁynt or speqtesiiEant &lﬁe g’é’ﬂﬁg?fis’nsﬂ??e%még P&t%n‘w, g“bg %Q(r)\al | yy

substitu yl dsg tibalkad G\ aﬁ‘t}shtute@HZz -aMieRB,) pﬂﬁ)nally
SHp- RS, rcea_&lﬁfé optlcﬁ’lggj' @ﬂl%hjcu‘{e Q;SJY ¥ d optitingllyo 8

and sel esthstiutedof. :téﬁ’é}’“éﬂf oﬁmw&@h{s F‘gt:‘tﬂt@d g?(ry lha‘?pgﬁléarlﬁ% g%émut%d ARRGRA, Quf- {1 e
NRI)R), CHp-OR’, CHp-SR’, CH,-0- C(=0)R’, CHy-O-C(=S)R’;

R® may be present 0-4 times and selected from the group consisting of halogen, hydroxy,
optionally substituted Cy.s-alkyl, Cyg-alkoxy, optionally substituted Ci.s-alkylidene, optionally
substituted C,.g-alkenyl, optionally substituted Cy.s-alkynyl optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted Css-cycloalkyl, optionally substituted Csg-
heterocyclyl, and optionally substituted Cg-alkylcarbonyl;

each R and each R’ is independently selected from the group consisting of hydrogen,
halogen, hydroxy, optionally substituted Ci.g-alkyl, Ci.s-alkoxy, optionally substituted Ci.s-
alkylidene, optionally substituted C,s-alkenyl, optionally substituted C,g-alkynyl optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted Cs.s-cycloalkyl, optionally
substituted Cs.s-heterocyclyl, and optionally substituted C.s-alkylcarbonyl.

[0033] The term “pharmaceutically acceptable salt” refers to a formulation of a
compound that does not cause significant irritation to an organism to which it is administered and
does not abrogate the biological activity and properties of the compound. Pharmaceutical salts can
be obtained by reacting a compound of the invention with inorganic acids such as hydrochloric
acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid and the like. Pharmaceutical salts can

also be obtained by reacting a compound of the invention with a base to form a salt such as an
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peptl de lsﬁbtﬁf& abolized to reveal the actl ve m)l ety [ 0035] The term
"sel ective" or "selec is intepded ol Fineds YpoOUNd
to generate al B%Tr ed}“r é’ﬁé%‘?‘fglg PHETh % pam% g& rlgglg%?cefl'r{ It(% )yﬁﬁgeﬁ % subt ype,
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isopentyl, neopentyl, hexyl, heptyl and octyl. A branched hydrocarbon chain is intended to mean a

Cy.s-alkyl substituted at any carbon with a hydrocarbon chain.

[0037] In the present context, the term "C,.s-alkenyl" is intended to mean a linear or
branched hydrocarbon group having from two to eight carbon atoms and containing one or more
double bonds. Tllustrative examples of C,g-alkenyl groups include allyl, homo-allyl, vinyl, crotyl,
butenyl, pentenyl, hexenyl, heptenyl and octenyl. Illustrative examples of C,.jo-alkenyl groups with
more than one double bond include butadienyl, pentadienyl, hexadienyl, heptadienyl, hexatrienyl,
heptatrienyl and octatrienyl groups as well as branched forms of these. The position of the

unsaturation (the double bond) may be at any position along the carbon chain.



ML or M4 nuscarinic agonist conmpound is intended to nmean the ability of a
conpound to increase the activity of the ML or M4 nuscarinic receptor,
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the | ongest ch#03% hadn ftheonﬁwn'ecmrmexeltlghwnmé\@n@&yn&lf' dsrintensled b msaniiteay br
ethyl, n- , .

pent yi , Plgag&é%j] th;n{lr%%ﬁioﬂ% uipy gorﬁ }l%% fro'xrﬁ% (Jl%ht ggrgmp Hﬁ%?ﬁg &n%?(é&rt]agﬁ H%Y)he or

hydr ocar bmnredhaie fhonds. Tingteativeekamplosoh f. zaalkmlyl 1 ogls Klgdlu wHwynyl propyhyh toutynyl,
carbon w Iy | Dt m

O ol kel GREAE R B AR o ol BErR5 2s CORLS e (RO S
havi ng fr wisatuvation Gheirlghtboué)rrb@nbeaat@ms pesitibnadme hendarhyn shain.oylonedhan ongd bosl e
bonds. Ol G l. I

om- al 1y bF Bl RIthAUE orcapiind KA pObRURE P St KdoRh b e pegeon

oct enyl . $Killadgn tharitve exanpl es of C2_10-al kenyl groups with nore than one
doubl e bond in eb I ey gxaﬁl]g@n | g
hexatri enyl gg@at r ?%?11% ﬁr@éélat %@?ég% ?hge Cﬁrsggai S S en&gtt ggﬁe@ﬁ%%e Torns
of these. fouheﬁmm seyan-ofnd dight-membaned riags Q@hlp(l@ltr@cqumbﬂt@nmhd‘y anegy thederax  any
position / 6 RGELUS04/ 343 In
Phe. prosent it i e B e (onan 1o T anday T Cptan o

| i near or Wb¢ram@hlédn Hows teethtrovithchiem d te adllp@@ptomﬁe@rétlwtem@l 1ingn Gesshetesppidns has
from one O%@i"i ted bond at the radical

posi tion. aﬁonég&?en@l?ﬁég%dﬁg gérgglg?lglé’l%gg%:d%‘%on may al so be unsaturated.
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in the art resent coht ext t
i ntended exsl Rﬁ@heﬂphlr%@wlohelft@ﬂ]?nﬁ 1141030%011613@411%16 agé\lléﬁ-cyc@l‘tﬁmaéieght rrenber ed

rings conprisi pgsfar b%s@r&%x%a%s YWEERRSy e a?@{hg‘he R@&c‘i’és%*ﬁ@n pyan, 3ﬁ
i ntended to nean three-, f1ve-, siX- ‘'seven- ght - menber ed
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dithiin, 1,2-dithiane, 1,3-dithiin, 1,3-dithiane, 1,4-dithiin, 1,4-dithiane, 1,2-dioxin, 1,2-dioxane, 1,3-

dioxin, 1,3-dioxane, 1,4-dioxin, 1,4-dioxane, piperazine, 1,2-oxathiin, 1,2-oxathiane, 4H-1,3-

oxathiin, 1,3-oxathiane, 1,4-oxathiin, 1,4-oxathiane, 2H-1,2-thiazine, tetrahydro-1,2-thiazine, 2H-
1,3-thiazine, 4H-1,3-thiazine, 5,6-dihydro-4H-thiazine, 4H-1,4-thiazine, tetrahydro—1,4;thiazine,
2H-1,2-oxazine, 4H-1,2-oxazine, 6 H-1,2-oxazine, 2H1,3-oxazine, 4H-1,3-oxazine, 4H-1,4-oxazine,
maleimide, sﬁccinimide, dioxopiperazine, hydantoin, morpholine, trioxane, 4H-1,2,3-trithiin, 1,2,3-
trithiane, 1,3,5-trithiane, hexahydro-1,3,5-triazine, tetrahydrothiophene, tetrahydrofuran, pyrroline,
pyrrolidine, pyrrolidone, pyrrolidione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,2-
dioxole, 1,2-dioxolane, 1,3-dioxole, 1,3-dioxolane, 3H-1,2-dithiole, 1,2-dithiolane, 1,3-dithiole,
1,3-dithiolane, isoxazoline, isoxazolidine, oxazoline, oxazolidine, thiazoline, thiozolidine, 3H-1,2-
oxathiole, 1,2-oxathiolane, 5H-1,2-oxathiole, 1,3-oxathiole, 1,3-oxathiolane, 1,2,3-trithiole, 1,2,3-
trithiolane, 1,2,4-trithiolane, 1,2,3-trioxole, 1,2,3-trioxolane, 1,2,4-trioxolane, 1,2,3-triazoline and



wherein carbon atons together with from1 to 3 heteroatons constitute said
ring. The heteroatons are independently selected from oxygen, sul phur, and
ni t rogen. wooBA2365€3_8- cycl oal kyl and heterocyclyl rings rrmcmpﬂoimmkl y
contain one or nore wunsaturated bonds situated in such a

that an Bz, smdzolidite. Siwiite wnths W@&W@@é@yﬁ@tm thy jpegition Bf)ﬂ‘f] hefs ¥an?§'{ Pa V’ia

exanpl es ref g-cycloal kyl" are the carbocycles cyclopropane,
cycl obutcﬁﬁ) n a cief(gﬂeg%%emggd

cycl opent ene, %@Q,Qpent adl‘i , é(:l oh xane,
cycl ohexene, [I)O‘BH cyclhomalme@héon@’uth‘t?@no adt dffended e 1053 gt &he

cyel ohepLens Gl ﬁfﬂ@@ﬁl?&(ﬂl BB 8yst herein at least
5 el S ey e bt gy

ri ene. 0043h 1] ust %‘f—d..\{? o

exanpl estvofarylhizgs ooalyiedsy b argdrand hlsash et wesyelpalkylopr 4 Heasi 8 A1 314 2oy £ an,
4H-t hi pyran, tetrahydrat hi r Hsdaur ﬁﬂ, ke Xk bet"a@hyﬂigspydﬂude
oi peri di T giis hefe r%cycgp sﬂ&% el 19&}’ g&nlciﬁane strive & IIﬁlﬂeS @41 ﬁt%l 1
1, 4-dit hoptmnalﬂy sabsdtlxteldlpdiﬁé’l napmhaéﬁnask phﬁna@hlzmaa athageenyl.poenap %l?&y etralmy®,
1, 3-di ox a RhACEREhARY, idocBromeayinbndnazulenyl. A
1, 2- oxat ?56 9{11 i}ldialgl lcoﬁl ?ﬂfa}%l&%mgxa)?hl aneﬁgll 14 coxat hiin,
1, 4- oxath:e&mdargl-graquspllrnnalm ne, tetrahydro 1,2-thiazine, 2H 1, 3-thiazine,
4h 1, 3-thi azi Eﬁ) ﬂS 619&1{%%955911’(%[35&)&' @€ teh8 “héjtéibékyﬂ-li ftenddd e mean an aryl group

thia

tetrahydro-1, Zi ne, 2- oxazi ne, -4H- 1, 2- oxazi he, 6H 1 1pxa2| ne,
2H1, 3- oxadbmene Artnlors cotar |am1s mwnlar&me%ilp&é‘ave e ienpeed, Wi, i AP AP e,

di oxopi PRLa: azi ”S%seg%{éﬁﬁﬁvﬂl'tﬂe Hﬁl{&ﬁﬁh‘sﬂ@mﬁ%éénow@r pﬂcképﬁorausamﬂ bxyglanl n, 1,2, 3-

trithiang, fate i ane hexa ydro-1, 3, 1rah?/ SQAH hene
t et r ahydr of ur #946lpyr rRokthereore, \the preseat Wétextp%f%m &Btﬁré’ary Fr8 feal one. e

pyrazolin Stengx;!;h%égi %qéaﬁfe?ne a@lc}ﬁé%hﬂ Beleast B]léjli&@bdrﬂl rﬂ@, atlleéét tvebi lexendagyls, at

1, 2-di oxol di oxol ane, Cf> E 4 tiJ astd|t oI ane,
1. 3- di t hilaabteye haterdany] 2 @llﬁtﬁ@nelf%s@eﬁzﬂh Pt ?aéto%‘aiﬁief &y

oxazol i di g‘ﬁ%allé}lﬂélﬁze%lt legﬁoné MHeR7al l!)dilﬂ NQAch éﬁ'ﬂnéor&wo@ﬁﬁﬁlbﬂlbbﬁis 1, 2- oxat hl 0| ane,

5H-1, 2- oX 3-oxat hiol e, 1,3-oxathi ol thi ol 3-
trithiolane, 10087K-t rillpsiatiyeesamples) of 7 hegreapy, m’iy %’ ée?‘?cgegx anélg e

1,2,4-1 5 e on 631, ORBOH0 IREHAA0B02i3UE,
12 3 t;:cgfég{s%‘% railyl i3 nBlf 3% 6Elyl, PRerdREkond, ¥z ?l/ B i}

ne. Blnlngtothe het er ocy.cl be .at th p of
the het empyaedyh dsoxgdolvl dmidpeiylatsohiegelyl e %Zt"g‘/r‘ﬁ%ﬁagyl [tB?)ZM ﬁ“ﬁdia%&pl
present ﬁ}i%hﬁﬁ% 1, Ep 1ﬁﬁr RyridEMb1, ﬁyﬁmid'tﬁﬁ nﬂﬁﬁimﬁyb, pﬁam;a adr bieziyd] iisoindelylonat i c

ring or |ng s Mbr eover | term"a ydes t ens
wher ei n andqheﬂghenzqfw%nyé,erZOFhl?f&g ’d’ren%?Pyrlaéoa@tmd&ﬁo 391 enlmnlcfl %&g? IJezgllgatzél lfle

C3_8-cyclg c@mog ind qUiRAEY1, RO, dingbliagl, Itmmlnyb qmnhwiladwtywka}lin}'l share
at | east c bond. 11| ust rati ve exanpl es 1%1 r%enaz Il#’pgihéﬂﬁﬁlll&ﬁilgl

opt i onal Inyﬂpl@ihm@mﬂ upEsadinihienofuranybn REeEiYh | 2 n (AP RRY nt hr acenyl ,
acenapht %kl%}){gmylgﬁtﬁghﬂhﬁwl, fl uorenyl [ ndenyl i ndol yl, coumaranyl ,
coumarin chr oman i sochr oman ;;i enyl r.ef AtMlagroup
i s phenyl. [008%]|n W’énb‘?eéislé”ﬁetmﬁﬁ {Crs ﬂ(gx el %?e?gge%?% ims(yiloﬁ ended
to mean ety h‘leﬁif))%“ Rthoxy, n-propoxy, isopropoxy, n—butoxy, isobutoxy, sec-butoxy, tert-butoxy,

pentoxy, isopentoxy, neopentoxy and hexoxy
[0049] The term “halogen” includes fluorine, chlorine, bromine and iodine.

[0050] In the present context, i.e. in connection with the terms “aryl”, “heteroaryl”,
"C4.g-cycloalkyl”, "heterocyclyl”, "Ci. s-alkyl", "C; g-alkoxy", "Cps-alkenyl", and "Cyg-alkynyl", the
term “optionally substituted” is intended to mean that the group in question may be substituted one
or several times, such as 1 to 5 times, preferably 1 to 3 times, most preferably 1 to 2 times, with one
or more groups selected from Cys-alkyl, Cig-alkoxy, oxo (which may be represented in the
tautomeric enol form), carboxyl, amino, hydroxy (which when present in an enol system may be
represented in the tautomeric keto form), nitro, sulphono, sulphanyl, C,g-carboxyl, Ci.s-
alkoxycarbonyl, Cis-alkylcarbonyl, formyl, aryl, aryloxy, aryloxycarbonyl, arylcarbonyl,

heteroaryl, amino, mono- and di(Cisalkylamino; ~carbamoyl, mono- and  di(Cis-
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where one or nore carbon atons in an aromatic ring have been replaced with
one or nore heteroatons selected fromthe group conprising nitrogen,

sul phur, wims;mhmsmus and oxygen. [0046] Furthernore, in thCTpUSBMHES
context, the term"heteroaryl"” conprises fused ring _  systens WhEI‘EIlQ at

| east onelkpaminedarhgnyn aminp-O: eakkyl-sRBodseoaylo Hope- ‘qun‘{;j(claialkb’g%‘?oﬂrbal yl-

het er oar thﬁl’ocﬂ'{bon ,eas tall%ﬂ:grbg lﬁﬁﬁ@r w'anénguﬁidlﬂoe%%arﬁﬁg ael-gkaryeky| C,0r at
| east one eterog east one C3 8- cycloal k share at | east . one

cheni cal albmhdph@ubhy,ab.ha@xen Er-s-2lig, Ehalepidt:- S%Wélshaloﬁ%mrelw (e hgferop]
exanpl es re%?I es@ntl) tsﬁﬂs%ﬁ{eﬁﬁ% @%e@ﬁbéﬂt&pi—@%ﬁé& Gt O&-ABUP,. g—aﬂébﬁﬁrﬂlﬁd: N§ano,

furanyl, I eny pyrroly phenoxazonyl , oxazolyl, thiazoly

i sot hi az byqrbxy, amingaz balggen. In gonezal ghigabove %Jb%alze@rsymay be ﬁ‘i‘sa%l%@lei? qu%l&ft%la% yl,
oxadi azols‘yr{ Yyazanyl, triazolyl, thiadiazolyl, piperidi nyI pyridinyl,
pyridazi pyr| m di nyI pyr azi nyl pyrazol yl and triazi H){?&%sm dol yl,

ition

i ndol i nyl, ber®iLir an¥he, tertyefsaléy’ g @Eﬂ@@)}? meﬁbﬁé‘ﬁ?ﬁf?‘&’%‘ﬂmcc‘?
benzi m d 8 o\fﬁltamaplg %ttﬁaétﬁ‘% %eylzlase foHH of E'dectlcgﬂdl $6dp, lecﬂ )il: an 6iHing) thHapbno riate

i SOC]UI no cln t hal azi ny quil nazol 1 n UI I’IQX&| 1N

napht hyr laddfn gich apurmrgamc mylldﬁa ﬁp@mkdwtohal@aa@tﬁi&zwwﬁ k&’é’fq"]éllf’rr‘ﬁrl Ydrﬁfﬁ/@w&zu nyl
phenot hi ﬂg&&fi{?m XGR d s@fific hBiianti ra@iﬂ¥+11051£h@ﬁ~48&1d Wieihe URE @r BagEN t he

term"Cl oxy™ T’'s intendéd to nean Cl_8-al kyl - ox guch as met hody
et hoxy, mncigs, dposspmplesasgiico poRipricnhysERAGSIF; 2?@38’6%1’83?9“0“‘3%“6 XBR‘S?pano“’ act

tert-but ggyng lgeﬁ%ﬁa%dloﬂosa%ﬁaﬁi&y (Z)PEOREREREY (@ruitéﬂ@i&xyz-hﬁﬁ&&butmloﬁ@r m
"hal ogen" | ncfu des fluorine, chlorine, brom ne and i odi n&om 81% I.n. the

pr esent @éﬁdlbﬁkox}'bufenedloﬁﬁ 2 oBieEY-L 3r3-RipRaRetiippsbqxyligmethapciic

g g g?’%&%@}-‘&wfmm 4nﬁétﬁ}rl‘t§éﬁ¥éﬁleéﬁllfomc aQ@,_@fcﬁhL@MhesulfanQ:ﬁhﬁbk@&ﬂzo;c 4-am1no- _
y

he,  term "opt substituted” is
i nt ended 2thydrﬁecalrpn@¢1ateﬂtamwglfm aP‘?\OtE‘?Ié‘%‘fif kowigs the éklﬁ‘?iﬁg?‘%/’f‘ﬁ‘% %d one or

several times,o¢h a clrehif embddifiBiits ofRheredeatihiéntlon! the Spdckr &, SPSprises
preferably 1 to 2" times, wiith one or nore gqu S sngect ﬂr&o&;ﬁCl 8- ﬁl kyI

O _8- al kaxypmbexef iRy syhgijtutsd meé‘tyﬂ@%m‘%ﬂc At HeS URASTE Y it RSP F45
car boxy! rsani BRR RMYpR%AI W 1ﬁ&p\éﬁ1ﬁﬂ1>p§eﬁs@mtthatmom1 FEN@bups yay amaamcalbﬁd
represented in the tautonerl c_keto forrq) Iﬁhono suI hﬁfn
O 8- car mekgll R’ grouns may|bg édeyiical hEi cachgu gmgp S?Ftb%} QNP M3y Jg o %’g‘ha"
aryl oxy, I@‘rtﬁlitoé)éﬁ?érgl@ﬁh@n an?roll'ﬁe@fﬁ‘s bﬁ’rBﬂ substi@inBr @astidr, méhylae, grﬁiipso -Inasothe
di (C1_8-al kyl ) am no; 028650

PCT/ US02/egtbadignentsy sejpe Pélﬁq 9{& éﬁ“ﬁB‘i‘f?}tS méﬁ?‘?f&“@%gé‘r e F“"éerﬁ’%%é%{’re%"r%‘;‘/’f nono-

and di (C1_8- al §pd3) am MporelenBoditdent, the pedserd ebvehtivnytlateib aBeoipkyidosFoomyts Brri no,
cyano, guanidino, carbam do, Cl_8-al kanoyl oxy, Cl1_8- al kyl sul phonyl oxy,
di hal ogeﬁﬂlele“S al kyl, trihal ogen-Cl_8-al kyl, hal ogen, where aryl and

het er oaryl reﬁﬁﬁ@ﬁ%dﬂ&nﬂﬁ%ﬁdﬂpkﬂﬁﬁﬁtiﬁgﬂm Mendsisbstituted 1-3 times with
Cl_8-al kyl, C1_8-al koxy, nitro, cyano, hydroxy, am no or halogen. In
general, the abBYE substituents may be susceptible to further optional
substitution. Y is=0 ortautomers thereof;

SPU is a spacer unit providing a distance d between Z and N wherein -SPU- is -(CR°R™),-
A-,nis 3, and A is absent;

N together with R and R? form a piperidine ring substituted with one or more substituents
R* selected from the group consisting of hydroxy, halogen, Cy.s-alkyl, Css-cycloalkyl, Cys-alkoxy,
Cis-alkylcarbonyl, Cis-alkylidene, Cs-alkenyl, Cys-alkynyl, C,.¢-alkyloxyimino, and Cis-
alkyloxyamino each of which may be optionally substituted with a substituent R’

and wherein at least one of said substituents R* is R* selected from the group consisting of
Cis-alkyl, Csg-cycloalkyl, C;g-alkoxy, Cis-alkylidenec, each of which may be optionally
substituted with a substituent R’;
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[00511 The term"salts" is intended to nmean pharnaceutically acceptable
acid addition salts obtainable by treating the base formof a functional
group, suwio @w2&is0ani ne, with appropriate acids such as iPCrgRRBe308ci ds,
for exanple hydr ohalic acids; typically hydrochloric, hydrobromnc

hyd{j of | gor |h c, R sbiydecbfroxdithe groil consisting of gvdmgela -halogen; ihydrggy, 1. s-alrlfés% Sheri c
acid and .t he S, c -
hydr oacet %Y (Ié’ Sy d‘ Ogﬂé gg‘gﬁgﬁ" C|edg al%q%aﬁé?lgggﬁ%%ﬁgﬂg i gz Ml% ?r?g :Céls c,
grﬁsgpg%?&m, bgt gnedl 0|%CI3 é}Z) érbutgnedl g:q,n: (E) - but enedi oi c

|
2- hydr oxy- 1, gﬁtﬁmﬁ)’f E())epacui’rsleent PI car %%xf/)ﬁm ggoé‘}?hanlgtliéﬂl;g 0ff g%clirggenec{pﬁggglgus Iu?sct)lmteg
tzjeﬂzgnescgigtaumlc 4- met hyl benzenesul foni ¢ aci d, cycl ohexanesul fam c,

- hydoxybenz am n i hdlo er
aci ds known t 1Jth'%rl?'e e%reﬁe Ogtl%g%ﬁ(?%%%?% th@%?%%%?ﬁa?ﬂ éérggﬁoiﬂfiﬁgigils of
t h;a pr els.[qnionallgvm’mtstltumd lelksbefbefalkm}’,t orsspurliyopbetitated Crarafiylidsas. opt “’na}
optiona

( 15 sbiflfkcatLad
phr ase %”‘éﬁtﬁ& @64 %g%engl %ﬁ{l@éhfg& ogﬁl?elg%fg 'y ar}do :ﬂér)lnc?le%g%ﬁgent I ya%sqelolkeﬁcbtn gge t hat
not al |l &Bstinted pbeteraarylbeoptipeailyi c&&bstﬁlﬁ@ﬂ Getevelpalkyhy qptignally BBstBEed; denti cal .
Thus, ?]ﬁq?rfs%‘}li’%’il y%ﬁnm}i@ 1&1%%(@1 E@lcﬁi‘%ﬁnyﬁ%@ an R6 and an R7 that is

dlffere tuents on other met hyl en ro
In some enboehchﬁﬁasd easbﬁélsoiptlmllmmﬂndm@qnﬂl' Brdqsted f'f?Hyﬂlﬁérquééﬂ‘%SfeS&‘% of ﬁsone

or nore Eedtro b E’é g&iﬂ&yF%&%fi%shﬂstﬂH&l@ﬂg@@ @B Ntycldaligl, Present i nvention

rel ates wner ei n is selected fromthe gr oup
consi sting of [(1954]N arfd c@tain aiboNimentsef egmpsrund af Rospda § 4 in & @irogeng A yus, §hea
spacer r 'SR

B e S e = e N
pi peridine ri ﬁ@SS]ubstIntcmtlm!Ilndﬂ af fFopmda bX mey ke sslgefed fr?lﬁg}ﬂgoupﬁgnsggwge&gd from

t he grou |
Cl_8-al k(gﬁ( &%E‘éé% IE ?{%S;jlgx%ﬁﬁlefexp@ éﬂﬁ)_%glrnfﬁﬁbf_%lgzﬁe&yboth@ 8- cycl oal kyl

|
C2. 8- al ky nyI [0056]6- al Inynlsmta}hlwmh@dlr@mm@n@w%iﬁ Ry Foswylerh %lsesﬁggte%fmwmec h nmay
be opti Og@u{) Yo kﬁﬂﬁ%ﬁ% UbedS Vz‘l’n& lfhuﬁmﬁ#@ﬁf@fe%ﬂ eRkitolters dN %em%oﬂylnarﬂtthioeﬁsdnybne of

sai d sub uen sel ected fromthe group, consistin
CL_8- al kydojetsCBregknoyis footke lpytson ehillel i) the 25 ané:if@SSO&}@@ﬁﬂV%l&‘ﬁ%émgr g‘&h"fotﬁ‘e\%u ch

may he o bhYhe SRSt iR EnibdBlicpositbs it esHc oRfio-drboliMiOai02RAH Be
PCT/ USOZP%&%S@ ﬁ% ei%(s Zecé[ct ednf régmletaphe sg(roup tgeonm stlcl) ng 1of hydlr og?ﬁ

hal ogen, ChypuB-elkylatedin Bmangrfnowgto the geRenskilletp the 14| oal kyl |

C3_8-heterocyehoshy ClipQ-RdkydCaitdamens hdwevs:; at -0 diaR e taRer PrefedaBlyyY iand
Cc2_8- al kynyl(E RX' may beﬁéabsent or sel ected frlQth he gl;%%)lsqénmﬁ?rn o

hydr ogen =OoFhispived qopnbingtian ¢finggferged embodiments, X is resu
benzimidazolidinone ring system.

[0058] The moiety Z is substituted with a spacer unit (SPU). SPU provides a distance
d between Z and N. The distance d is formed from a short, optionally substituted aliphatic chain,

is =0, a ing

(CR6R7)I,, wherein n is in the range 1 to 5, such as 1, 2, 3, 4 or 5 or from said chain and a -Cs.s-
cycloalkyl- ring. Thus, d may be defined in terms of through-bond distances between Z and N of
N@®HR? or a combination of through-bond and through-space distances between Z and N of
N®HR?. Thus, -SPU- is a biradical selected from the group consisting of -(CR°R");-A- and -Cs.s-
cycloalkyl- wherein n is in the range 1 to 5 and

[0059] A is absent or an optionally substituted -Cs g-cycloalkyl. Preferably, n is in the
range 2 to 5, most preferably 2 to 4, such as 2, 3, or 4,

[0060] In an interesting embodiment of the present invention, the Csg-cycloalkyl- ring
of -SPU- is an optionally substituted cyclohexylene. Thus, -SPU- may be selected from the group
consisting of -(CR*R*),-A- and an optionally substituted cyclohexylene wherein n is in the range 1

to 5, preferably 2 to 5 and A is absent or an optionally substituted cyclohexylene.
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Cl_8-alkyl; R3 may be present 0-4 tinmes and selected fromthe group

consi sting of hal ogen, hydroxy, optionally substituted Cl_8-alkyl,

Cl_8- al kowy o3ppsdsonal | y substituted Cl_8-al kyl i dene, opti eealvg2/31308
substituted C2_8-al kenyl, optionally substituted C2_8-al kynyl Optlonally
substituted af§l6l] optincmaibterestirg bmbddinems dSHet israsagtplencopropdpng: pyiylene, or
substltute o) SHRtyidnt!t &dh & QBH&]
optlonally %rﬁﬂﬁxﬁéﬁ%%%%b’dﬁﬁ&} gﬁﬁgﬁ§‘” aﬁg each ggmgﬁthgcthl ?g§
ﬁpglonalBWﬁH?&dhhME@GWﬂEHﬁPW'SB“E@D@ﬂWEﬁ%WﬁﬂW@ group consisting of

ydr ogen, ha 0 Iy%@bs £6,C -
C3_8- cycl oal kW{ﬁ‘SQ 005 %ﬁclg%r%lgﬁ%gnbo nent%u%f qgo%%%aﬁl %hbStlgl;eﬁullg I, Z
i s N (ni tydgenylencTinas optitrally dibstitited d Adcyelohexylese. trseferably @ ophenely pbsiitaissh t he
ring nitrog rc‘:loﬁé &a[&@‘nﬂmaﬁt hie t&'s%%ﬂ?i’?'}n E%fxeo %diuMan\)llﬁ?e SP{JOQ5<§] cdnﬂ)rl%mokmds

of For rrul be sel ect romthe consisting o 0,
pref er ablcyclbheayldneOsald sychhprybde s eferahly bei than)i Ny picpoitigpsel @éﬁwrm anflé@!ia] I'n
a suitable eg?odl ment of conmpounds of Fornmula I, -Y is selected fromthe
group consistrng of =0, =S and tautoners thereof Taut omers of the carbonyl
and t hi ocar bor[9063] moi As ytatd.eN Kpgsilrer tathth cang & fomn g kieteresgiclicrringhwhesgin saidhd ar e

goer ) RV D A IERR Rl W ofthy BUIAREdr MRBEHR; QUBYdrbartfind, e

endocyclic Ic or th o-enolic derivative
S-al kyl atpmérldme,a pmmhdme karetiding, oazitiding eand o Frazalicyrlad 2. Hogtrpe- a{Pt a pisbyef 1n a

preferr e%m%gg}%gﬁtnﬁgﬁ Ygeye%c ed” fforh $hée Grotp c'oﬁs?shhé%f%fpenf ﬁ@f;@%@dlﬂe aXdi S

=0. Thus, ITh a cd a ion o preferred enbodi nents -Yis =0, and
Zis N raesidite mept pmfeaablmwzidme@aém@dmm&ﬂwlﬁ@y eryiefaéiﬁ P‘Y%‘é‘&S] The i ety

Z is substitut thy o )
[ﬁi% the TR b e llmgtfoﬁx%%tﬁgN%uhwwﬁ shdR2dé SibaRGEd whth

bet ween Z and formed froma short, optianally
subst i t utaad opiprlselisiiwenthR| selected ERBRTY sroungeasiwing ofhydsoxynhalggen, Caeralkyls Cre 5,

such s ety o Slig.0C, LERMLaGLA Cbel it cChifanypyoLoaki - Cré no,

Thus, throu h-bond di st ances between Z and N

of N Rl)aﬂ&'l@b'lnan%cﬁ@ﬁl Guastalltoxyeming r el 1o b’@’r*f‘é‘ BAY BenpR3iegHLys prbstEuted stknges
bet ween Z, ﬁ'ﬂﬁhe{‘ﬂ Igfa%ld NG&s ﬁ% of Iﬁ&'%bsut@: Q‘R“hsSR%set&fe&ﬂbﬁl&he Qﬁﬁyﬁ&)’hﬁﬁmﬁ LP0).t he

group consistin - cycl oal kyl - erein is in
the range-ak, 6335-0%@1%65\9151 kAXY=sC1a1§§<é(F?PIb8‘FY‘ drisgiohdemsl Fis-dirpy Cevd sy

-C3_8-cy Eﬁl&%‘xyunp IKOEfaﬁJ @P% é/lkyl@x;laﬁndoneatslb@f whidh Giéry bet GbtionalljDgbstipitel§ wittahl y 2
to 4, suc 60] In an interesting enbodi nent of the

pr esent mub%mepidﬁ the C3. cycl oal kyl- ring of -SPU is an optionally

substituted cygh@nexyireie e Misocyc@Ping MBhhed By 3¢ lte%iRE WithoRh iddeRYmay be
consisting of -(CR4R5) -A- and an gpti onaIIy SUbﬁI yted cycl ohexyl ene

wher ei n reubsityted witheone gnare pubstigent R™ yyheretyal f5ass ope and A is absent or an
optional |y subgpéeut eds csva@édgwa&t@fe@chclzmmﬁﬁaqgsﬁmgaﬁ&/mﬂm‘ 34308 is

substituted with one more -substituent R*. In a preferred embodiment, the heterocyclic ring is
selected from the group comprising of a piperidine with at least one substituent R* in the 2-position,
a piperidine with at least one substituent R* in the 3-position, a piperidine with at least one
substituent R¥ in the 4-position, a pyrrolidine with at least one substituent R* in the 3-position, an
azetidine with at least one substituent R* in the 3-position and an aziridine with at least one
substituent R* in the 2-position.

[0067] In a particularly suitable embodiment, N@RHR? is selected from the group
consisting of a piperidine with at least one substituent R¥ in the 2-position, a piperidine with at least
one substituent R in the 3-position, a piperidine with at least one substituent R* in the 4-position,
most preferably consisting of a piperidine with at least one substituent R* in the 4-position.

[0068] In the preferred embodiment wherein N together with R' and R* form a
piperidine with at least one substituent R* in the 4-position, N(R)R” may be defined as
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[0061] In an interesting enbodi nent, -SPU- is an ethyl ene, propylene,
butyl ene, or pentylene biradical, preferably ethylene, propylene or

but yl ene, weais2&dsowhi ch may be optionally substituted. AR@Ervsabi3wesy,
-SPU- is a cyl cohexyl ene biradical. [0062] The cycl ohexyl ene of -SPU- may

be an optionally substituted 1,3- cy e>ﬂ(4l ene or an optionally
substituted 1,4-cycl ohexyl ene, prefg@fably an optionally substituted
1, 4-cycl ohexylene. That is to say that i fe enbodi rent where SPU is or

conprises of a cyclohexylene, said cyclohexylene is preferably bond to Z
and N at pR&éihROASselecRBGroth BE gloupBnsiktiag of Bydrébet,| iygroxly Oktiaden A, 3-8111@1, &ds- N

t oget her wi ete CCICI’I te |
ri gg is s‘é’lcé’é{l%ﬁelj gh‘?xtyhgl tﬁqba?? y }jhd(fj’fle éf'}gg@‘ Yia%(; Zﬁglk}’nﬁ Shogyel 1

per hydr Oa&mlahﬂﬁybe @tlbﬁllydumatuteawnhedsubbuﬂentRafzet| di ne, aziridine and
8-azabi cycl 0[ 3.2._, ]qct . ILn a preferred nt R2 i

sel ect ed” 4 efﬂ‘FéRgﬁséath%gﬁg’i‘ theigrQyP spsisting B%(?lrsc%?lﬂ'g %?V?IB%yméjalkgﬁ%ene’
azet i di nec, faredhylp ef €falllyyyniapie bf dhik nawdbepytisrally dibtsdtutadawitli € silbatithent R’;
pr ef er abl %@pl peridine. [0064] The heterocyclic ring formed by N together
with RL R2 is substituted with one or nore substituents R4 sel ected

fr Olm t IhE |E5f BYEle@@INEInSthe gﬂ)upfcoﬂ?,jédﬁg)xﬁ/hydi‘b@b@gelﬁgenﬁiycﬁe@l €y4-alkyTICsB-cycloalkyl,
cycl oal ky

al ko rbonyl , Cl_8-al kylidene, C2_8-al kenyl,
C2. 8- al kyﬁwak@%ﬂ@z w%ﬂ‘gﬁg ?5 hd ol 8. al kyl oxyami no each of which may
be optional |y mobxgtit i adpifedd emtedifhi, tRieRt selbtednibnattht gash amsistofy sfai d
substituents R4 is R4. lected fro C stin 3 | kyl,
G35 oyl B, s Refien Toast sl abBSRyRe ey AN pifaeed s
C2_8-al keslpyl, C2_8- al kynyl, C1_8-al kyl oxy| mno, and Cl_8-al kyl oxyam no
each of V\/mch tional |y _substit ith a ub5|tuent ]
Thus, the het e[@@cl i ﬂegorf%%ﬁ’éﬁbsgémﬁq{ It HeiFlegief AoRy r%cf uﬁﬁonmm[gogfﬁ
substi t ut egs- aAk;tl,hCQn@cloﬂkﬁpCeg-ﬂhjdﬁlbhd, wedht oﬂ?&hlwhmambe aitlohdbzsstubmmeed?mma R4
[ 0066] As he teroc N to e nd R2
is subst ?‘Jtsbfﬂaf%‘?fg%l Ekh ebl%‘f”é ]%frlcl urgbotdlw 5 e éne r'e %F rsgb {ltu?ﬁ) nr‘ré’nbt% t he
het er ocy cieleetedi fregn ki grsupl mletdlgf ofoC relkglr en C@@ﬂpyhcknmgaadf ohwplcpemaydaene
with at Ie st stlt ent o} at
| east one® %IBI %uqu dR‘Xl a suli)sﬁltlieg’e ﬁo\évF rlegr#a 3 5e léc?éear il\’rcag ﬂ?é %‘%H]Q&PE Qg (gsf? one
substi tuem;tdrd%@n lial@génl;lbydﬂexp@@j gtalkm aan.CapyzyclozilkX]l ne with at | east one

substituent R4, [00'7 ﬂ Z\/[%t %re era%ni 7is3L ecte‘?dzi%tnl ﬁ{lﬂ, gl%nﬁnc&ﬁ{sﬁﬁ%%tq‘? ﬁalo e,

substituent R4: SSITron and an aziri

substit uelﬂidr&? 01 malkifle 2 s-pyddalkiygnCs 1888y clyln Gsplylcabonydr Cys- kultdem &5
enbodi nment )2 Q thpg of a piperidine
wth at lzlies S%decha%?fy?t {j‘ﬁ%{’ﬁ&’;wﬁﬁ thm%&%os‘ el%oaﬁﬁ'csgh %erl dine with at

| east one sub{ilOVZ]uentIn R4 pertictldy Prefersddt embgdimenti Berlﬁchelﬁstedn frém athe | gseupt  one
substi t uent [

oi por i nevigpttg drplE ptoBRER bR by BREne R R el ARAE B0 dhifh Fayehe
t he pref eopteadalsmumuimmm annest eiefieridd ewlediment, Ri is beleteddnn the gfaup wpnsisting of

butyl, a pentyl and 3-(Cy_s-alkyl)-butylidene, each of which may be optionally substituted.

In

[0073] As will be clear to the person skilled in the art, embodiments of compound I
may be chiral or comprised of one or more chiral centres. Where the compounds according to the
invention have at least one chiral center, they may exist as a racemate, enantiomers or
diastermeomers. It should be noted that all such isomers and mixtures thereof are included in the
scope of the present invention. Furthermore, some of the crystalline forms for compounds of the
present invention may exist as polymorphs and as such are intended to be included in the present
invention. In addition, some of the compounds of the present invention may form solvates with
water (i.e. hydrates) or common organic solvents. Such solvates are also included in the scope of

this invention.

14



piperidine with at | east one substituent R4’ in the 4-position, N(Rl)R2 may
be defined as 13 WO 03/ 028650 PCT/ US02/31308 4' N R4 wherein Rd is

sel ect ed o0 gr oup consi sting of hydrogen, hydroxy, rdTog®R/31308
Cl.8-al kyl, C3_8- cycloalkyl, C.8-al koxy, Cl_8-al kyl carbaonyl,

Cl 8-al kyl i defi@@74IC2. 8Whérk éireyiroceased faIthe DadpRHGN ofbthe isompounghy P@ﬁrdﬁw%fée

opti onal LY estibRS ki 4.6 mV\ﬁtﬁljg gfcéé%éigciniéﬂf @Echaéorﬁé?gmwgé SdparaRA byl convtiggal ed

fromthe' group <onsl's 8-cycloal kyl, C _8-al kyl i dene,
C2_8- al kenlyiqueasath@2 p@pahﬂ«y nwalehr@hlatwgraﬁm (fﬁe pRIPORRIS SRt b6 REIPRIFd ELBRAMIE ut ed

V\nthasbstltu Bvé hesisi B0 bef
hydr ogen%I "Hal% gﬁ&ldﬁgdenaﬁ%%egs l.dégl ?@5%5@&1 ﬁfjltﬁ‘(g:})r/n(?I nge%élm Y ?ﬁﬁ al k?/}Ig| Sgene

C2_8-al kmylhtlanahezoﬁpw&ymw fof @@e@}e lbe resolyedinig thet copeRSPhERRLOMES PY

selected fr r Hih 0g@|N afroSt
prefer ablsa[al a%cltrtec‘fﬁmg'5 %ﬁ%gﬁiéig&g%%m ot ?hﬁﬁg@%ﬁ%}%ceg%g lkg/x'}-{ahgfl%gktghzmoom The

one or rmpta:a]sl}a lastiwetaqdnsucRAtS (Mypwu%ﬂé@'ta@é apid o/ oh 8- Bigu 1 Agd of
Cl_8-al k 1}0 Cﬁb ﬁ?é{%hﬂ%&;@ﬂhlzatgﬁ-a %ﬁ%@&@dh@@ﬂﬁhs £a00350 Thd\MnFduttR Ynah @lso be
§OdGhsY |

opti onal I t uent In a conbination of preferred
enbodi memdselyed by fapmeticorof dipstereemeist dstegreartamflps nialjortsd by sErme{ogtPhi 5FR1E1 gr oup

consi sting,of a d C3_8-al kylidene, each of which may be
opt i onal y suov%lggk*ht% %wa: llaaijl}psubstltuent R5 wherein R5 is sel ect ed from

the group cons[00§15] ng Bfiringhaps rof dlesnproesses derrprensiatipn gl the e@mBO%FWT the pgpsent
C3_8-cycl Q,al JL%pgelllec%ég%% prd@é(n%l;l@% Bbrotégg sén§1t1§eel)1el‘é£@§3 Cgfdﬂﬁﬁ bk enyd 6OMUP

consi st ng o gen, gen, dr oxy, 8- cycl oal kyl
C3. 8- het erodncytcls ybnce@id Thig|nkay h@&}cb@mﬁil by 1@‘1”8"51’%??‘1“8%é’rOt@ﬁn%gro‘é\ﬂ’skéWIasand

C2_8-al k : ¢ 5 O fid, Brelnk Ples
[0072] | %hoée g J%?l l|{)‘1(‘;:du ?t&t% Ia}{f(gl[rpg ggibe%%%%?%tw%oﬁwsel ect e’Ellglfe r %\r}lnyt hse
t

group cdfa®l; sand rTgWoGrqan)&)J? G.Mbr Wil Protagive ‘B’iﬂll% in Qyganjs Pyuhrsis. J9oanWileyfhd
pentyli d?@&s 1561 q‘h@{nrowin% rércﬁr@y m9§abe RELIQNAL lcéhv&ﬁ&ﬁ il etuBit stabdustng x&hods

preferred enbodi I's Selected fromthe group consisting of butyl, a
pentyl arkdm&n@@llt&‘—aﬂ kyl)-butylidene, each of which may be optionally

substituted. [0l AgndMdid Hereti&ado muﬁsmer@eﬁsmeakimaaa nag Behgbsat tor
enmbodi nent s of co oung

may be chiral or co 0 chiral
centres. sipeed fiome @:éﬁ?pb&%ﬂ@“@c%%lmlr%ﬁmt% sl G lﬁ’L (ﬁ%&\g&a}ﬂﬁgﬁe ¥ one

chiral cepsepy, %ﬁeﬁI-HRYC@G)Rt as- @C(@R’m@ﬁ&em Rﬁ@rkblb&é@erm@lie group consisting
di asternmeoners. It shoul d be noted that al | 2@ ugomecf and tiﬁl
t SUPFPURT i

t her eof af dydrepmideaipeei QpHienally ybHitged aRd optie ihgifroar
sone of tieakdd CRl-byc RO opBodally saBHRAINAS-RYterbdy€lyl, optionally substituted C]-g-

alkyl, optionally substituted Ci.g-alkylidene, optionally substituted C,.s-alkenyl, optionally
substituted C,¢-alkynyl and optionally substituted C;.g-alkylcarbonyl. In a preferred embodiment,
R¥ is selected from the group consisting of hydrogen, Cyg-alkyl, CHy-N(R*}R®), CH,-OR’, and
CH,-O-C(=O)R’. The nature of R* depends on X. It is intended to serve so as to make a prodrug of
the molecule, to increase its bioavailability, or to lower the reactivity of the term X, such as in a
protective group. In a suitable embodiment, R* is a Cyg-alkyl such as methyl, ethyl, propyl, butyl,
pentyl, or hexyl, typically methyl, ethyl or propyl.

[0077] As can be derived from the Examples and from the disclosure herein, the
compounds according to Formula I are intended for use as a pharmaceutical. Thus, a further aspect
of the invention relates to a pharmaceutical composition comprising a compound as described
herein, together with pharmaceutically acceptable carriers or excipients. Excipients and carriers will
depend on, amongst other factors, the route of administration of the compound.

[0078] Compounds of the present invention may be administered in any of the
foregoing compositions and according to dosage regimens established in the art whenever specific

pharmacological modification of the activity of muscarinic receptors is required.
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present invention may exist as polynorphs and as such are intended to be

included in the present invention. In addition, sone of the conpounds of

t he presewo 3esisbi on may form solvates with water (i.e. FyusaRespsor

comon organi c solvents. Such solvates are also included in the scope of

this inventi of0079% WIIE3ré2868GnHATAKSORY Bl pigrmiQyiral cWVP@F‘B‘”FW@“}PF‘é‘E%sses

for the prepar at% g&neg HundNEr ﬁ&ﬁﬁﬁ“ﬂﬂﬁeﬁ&c%ﬂ“ nﬂlaﬁﬁacgd@i@all}n&% thiI8) dfhehe of | Se

to mxtures o I'soners, such I'soners nay be separated by conventi onal

t echni que:sn}sethta’érqbbemh aeipasitiond aralin ahit neree dorapych apHableBibucaR By be

prepared i g (51%? SllaGheat ag} odel, Q(glfe‘féagé“'ﬁalrrnﬁl%gj BERIeS, PRHuIBE cREiRPaiadegi t her

by stere Sel 've syn eS|s 0 resol ution. The conpounds may, for

exanpl e, syyeps eslcinudsionisngterile h@q:mer@lowbtbtn@swr wpRentipusREF oY 1%%%@18&”135»

t echni que uch f I an ;erf&orgpdrll Baths By, Saitbvdeidat i on

with an ar%B?‘ﬁ al ?l@églie??)\r/e&)%’%?%ﬂ g %0%&% )-di-p-t ga uoyla- d(-tgartarfé1 acid

and/ or  ( ntrastiusquiay ot mwtaneoushmtmasel sublinguat e reespladministratione o1 fpiadministration

Crysta” 0 r f £d 8EaPBPRpriald BafRFBRY A0S cHBMcE! SO
reso:béenémgllacﬁl an&?ﬁﬁ{yﬁ %ﬁiég % l%eff)Ien(li)urqn:a@tr| C aents)%grgn%r gm des, foIcI ovvecd by

c hr omat ogmtmahcepteée)mh@ts iseh as those diesheyedin Remingien s Rharmgcewtipl $icnpss, Gemams)

Curi ng amy. R{[ac}( %blgs'hfﬁ%%%s %ﬁst&PPApf%EaAﬁ‘érhﬂﬂel finb @&nﬁgﬁpﬂmgsbé)ﬁu sht@inddL esent

i nventi on, ecéssary or desirab protect sensitive_ or

react i ve rgease [ﬁrsmosnutabis/ fayfongeraeeklyptreaniod- é@n@b’mﬂww@@tmﬁ%e’ﬁﬁ‘?lebéﬂ Heplrleed by

means of glp QL Longle 8988}[13% gls gtﬁé) Hpcﬁnoa?éjgﬁt Eh§ay Eehﬂﬁﬁr‘e&m@ gfdvli&da IdBpot

Protective oup in anic em stry enum Press,

1973; angrepamfionGioe erremgscPlaGinigetion The pwe@t %%qt% alep enmFEPlAies aryading suitable

Synt hesi g, 16]a?H) Wi £6¥ adiiibfatiohd9 :c. W@oxpsrkm&%dc&g groups may be renoved

at a conveni en su sequent stage using nethods known fromthe art. &10076]

The term Rx r dpefitg¢s tBOTamSt&mQ’t oF G@h@d@mlsﬁfﬁ@q wrthe sormnef Friablehar SpsHiRt

sel ect ed 2@ wath am(ﬁla[loﬂﬁf’t Snatbichll table inert

c3_8- cyclaglg‘%krﬁrﬁg % &ﬁ lE(EEF%’)&PO Iy h %Xﬁggha ng (- acéep wble ine

CH2- O C( =SyiRbsushes ethfrtn Blyjoerols whigt anshg W&?nMoﬁ%’Vifr whes degirrdios pipgagparyppuitable

hydrogen, Jag,lsoqm,ca f)téhgﬁ'@%*!it}ﬁ gS tsl tﬂd{"&ﬂl aﬁg?éht,s aRt ¢oqma1gl Yoebitd Derini 4158 @€

het eroary opt1 ona stitu cé oal k?/ tional |l y .subst 'lt ut ed

C3_8- het anogepedtsd mtcbt,b@ e %P@‘Biﬁ?tqdﬁratﬂéﬁz‘l“ wihouty ?&W‘O ofittFiy gglatiy, natura

subst i t Utsﬁgarscgueﬁ a@lg]ﬁiébée%%’ﬁa-mﬁ;sb Oﬁhﬁjril}’anﬁlé?ﬁhétfc'»guﬁﬁ sheh. & athd{€ Mgacanth or

optionally” substituted al k nyI and optjo a%g/ ldglléliettf@“

Cl_8- al kyb&amindgiyate, carhowﬂiék@w@& rohisiene Alycol, wexes anddg TP e

group Ccongiyilsh YAt HNAr AR, wWithad-@hiktion, leRmN()BEté ($38iim &ﬁat%agnﬂsﬁﬁin

CH2- O O R5. The nature of Rx depends o tp serve so as
to makg( a@te)ﬂlfﬂéﬁd sedjurp fbengops, ??Biuébﬁﬂe@te ts?fh‘i“HcPPgHQ dl[@‘ ﬂJ‘P%:@léli“ gigfory glo 8 Br to

lower t heyfRaclihidiby, sekchl lhlahmélmlaée a&gulc Berdéhite maathmmhﬁteaa&nemegr oup. In a

t abl nbodi t, Rx Cl_8-al k h
Eﬂlt y?, epgnt §| [iO(r)%H he>F9‘{ ;Lrgﬁa?;gg ggmcgm tH)?}%SJ gucggigyﬁe Mepz?,cgﬁmngredlegt is B‘Xxeﬂ

with a suitable pharmaceutical excipient, e.g., such as the ones described above, and other

('D

pharmaceutical diluents, e.g., water, to form a solid preformulation composition containing a
homogeneous mixture of a compound of the present invention, or a pharmaceutically acceptable
salt thereof. By the term “homogeneous” is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided into equally
'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 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
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[0077] As can be derived fromthe Exanples and fromthe disclosure herein,
the conpounds according to Formula | are intended for use as a

phar maceuwiocalo2sébhius, a further aspect of the invention reiTarss/31308a

phar maceuti cal conposition conprising a conpound as described herein,

t oget her inet ¢prptecyassdntecititte tiekdyodgrure ptialbe delaved i wefesseof vesiaty ph reaferigls can be

Exci pi entg. a8 LRkh %1% ﬁ é% b coatgxgp &0 Iﬁﬁerlaﬁé'ﬂeﬂ&hg Q%ﬁﬁf)erfﬁﬁélﬁﬂl@nc 408 ah@ut e
of admi nistration e conpound Conmpounds of the present

i nvent i omixteses bEpAYingrici asnd@Wémcqnmelﬁlﬁyal @fatearlﬁhs sughchs shdlan gey aliapd selltloshd
accordi ng 9. dosage regi mens established in the art whenever specific
pharnacologlcal nodi fication of the activity of nuscarinic receptors is
required. 15 \I8983B/ 028B5HuRChySIRYVEUBEHE PreseU TOMPTTEODS ey istingorRpEied BF al so
provi des ,RAALHRGSHhIRA bg 05 Tnb10AS2BOMREISHAS, SRl flayBR SyGATRAS S Of
Formula | together wt armaceutical ly accept abl’e di | uent or

exci pi entil smpefisignajsing ﬂgmif aeaings with gAiblecils sugh ag ptiongrsd aibeseiape R WGeMt as
tablets, .pill ﬁeanlﬁ\?\tgls Yl &Rt a(s'e'ﬂ%ﬁsu%dngmﬁ&lsfalﬁ'rrﬁﬁ:guﬁc‘ﬁi ERH&s. O%uitdilk Akpélsinglopase
fornulatlons) er granu elixirs, tinctures, syrups and

emul si on §u8pslndamg 4gsnty é(i’r@ml@rl%ﬁum@%ﬂa@ﬁ 1@%@%@@%%@% gma%%us% 81 tragacanfly i d
sprays, %S alARO Ul € 8ran 2ULRubd)) S5y mMERYIcERT0sE) %maos ine@ylcfosh Oforor al ,
parentera I Atravenous, Intramiuscular or subcutaneous), .intranasal,
subl i ngu@bl}’(ﬁmylrme’toélﬂmﬁdﬂihﬁli dispersing Gaents Whichrmaydhel sirievedtindude ghgperin pad the i on
or insuffpati IFgln af¥ nganlﬂﬁstlfaQ&fmét@H@ dsubﬂ%nﬁéhsaglﬂf Qi EardBAYIREd. ABGtohiD
accordance ﬁ accept ed ractices such as those disclosed in Rem ngton's
Phar nace@reipelatlo@e ivdighe generady, satein sujteble PRAsRINAtPEh| 418 IFRIPYED Wher 4RifayRnqua,
1990. Al ta? A ME] % deglhaﬁ ?Wﬁﬁ)b@lﬁ&ﬂ%mﬁrﬁﬁo BE fhrPhukidtBiaAPnthiRiCRRRioh Bk M

sui table for once-weekly or once-nonthly adm nistration; for exanple, an

i nsol ubl euspsedian fofmatine igcheaye divpsneseaear aspikstegion. he decanoate salt, may be
adapted to prqyde a dgool, RUFRD i3bic0 of B pleinf AIUFEH LAY bb Rk CitoRilin TN
present invention also cont pr ovi R sult opl ca

f or nul at istngks dady da&&mrﬁhesmtahdaﬂm dosaée may be adI@yleter?ri iy ﬂhvﬁed)ﬁosﬁ%@@s@ee[%@}}‘@] For
| nstance,; [Q rda%%ﬂ%ﬁ' éc{x)r{ Bl rﬁnj tle Entége HveARh Iﬁayttﬁbidﬁﬁmé?&ecpﬁﬂﬁﬁ'irﬁsalt he
active drug component cah doconbi ned Wi th an oral. non-toxic

phar nac e deroc vk Itgpmtu@mf aljtable |Hﬁ@msal ‘@hwkisaewr vigy fearsdesmal romissosingghgse dorats of wat er
and the likee M ég‘trzhes WA RncSib b&gong CkiNGLR IR To B8lhdnBikred Bl tAE &I of
Iubrlcant §|S|nte rat1 ng agents, avorlng&wgents and col oring agents can
al so be altrwsﬂepmled@b‘(ﬁry sysiemt e derage @ﬁf@mSt&EﬁO{l of BptEse Ps cqnhpyoygiethepibam oyt
|Iﬁltatlq&jnﬁaéﬁﬁpmlF&hﬁkkﬂﬁgpﬁ%Mkﬁ| sugars such as gl ucose or
beta-lactose, natura synthetic guns such as acacia, tragacanth or

sodi um al gi nat/8084ar bahwmaawjlreg@mm%%@g g5l ssmnopndsned HreyRiesent (YN Jfd t he
like. LubgiGanys a&b%ﬁﬁnce' Rith t.iev'ﬁﬁet§l QF a0t Gh IR Gl Aecidd BHO Wheidht, ek ahii ON,

sodi um ol eat e, sodi um st ear at e, ghesium stearate, sodi um benzoat e,

sodi um acesdigab cordidmy et diel paticrte ﬂ?&f»‘néPVFWé‘ of khe. coylitiontte dheafreated: jthe repie of

wi t hout '&-%ﬁ&&h&{l thS L3kt Nnd R ABGIohULO R, pARAE , anBENE QafticRlar Xabpdbad gum
and the |1 0081] For preparing solid conpositions such as tabl et t he
active i W M ph¥sigigngergveterinarian of ordinary sk111 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.

[0085] The daily dosage of the products may be varied over a wide range from 0.01 to
100 mg per adult human per day. For oral administration, the compositions are preferably provided
in the form of tablets containing 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0 or 50.0 mg of the
active ingredient for the symptomatic adjustment of the dosage to the patient to be treated. A unit
dose typically contains from about 0.001 mg to about 50 mg of the active ingredient, preferably
from about 1 mg to about 10 mg of active ingredient. An effective amount of the drug is ordinarily
supplied at a dosage level of from about 0.0001 mg/kg to about 25 mg/kg of body weight per day.
Preferably, the range is from about 0.001 to 10 mg/kg of body weight per day, and especially from
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with a suitable pharmaceutical excipient, e.g., such as the ones descri bed
above, and other pharnmaceutical diluents, e.g., water, to forma solid

pr ef or mul wia 632&B0posi ti on containing a honogeneous m xt @A /ES0283138NMPound
of the present invention, or a pharnaceutically acceptable salt thereof.
By the t ebaut 090 rogeesolstigkssofibednweightater tite The Eomroundigpadiccadminigersd epar sed
evenly throu sition so that the conposition may be readily
subdi vi d&EF TR %qle%d'g eeflgé}reﬁggecti ve unit dosage forms such as tablets, pills
and capsul es. [MU86] sol Camprefiomeerding da the cprpwssl tivertiorainay hes upkd alopeli 4 ded
i nto unit, dosage - SE4BeH oBRRVE RSNk Mlgicdl kaRGn 1 O
about 50 aﬂ%g%?ag?%%géegtﬁ?@%dﬁaggoﬁ% |esf%t Eo_ ‘the 8r esedr?t1 ?ment iconf(.glcTﬁe t _agl ets
or pillsachustirinic pregenin woirples heincarinie Me oc dhatreetpior subtyper W‘?@n%@ﬁnded
to provide ao{cjegtz(fg:gxié QF 'Htt%fvtfl&r Fibted | PR AIMAIURRE, 0F-1BhiRsLNBE brakhdesilal FOT
exanpl e, th&tTapt et™ or pi can conprise an inner core containing the
active carpostetienef ailrer egentsy whigly srprews the effest Philje sempaynh dpavgintsaEe g be The
out er C%%‘tiriaﬂﬁ may be an enteric |ayer, which serves to resist

di si nt egr ation in the stomach and permts the 16 WO 03/028650 )

PCT/ US02/ 3130§0087hner Thoplrmasoloaisal irapesfiss apdths telrstivityofehripemeroupds qiethis.

del ayed i, p i%nei%§§ ecfﬁc\ﬁﬁf’séaﬁhﬁ &k t%u%gy)lp@sl Jﬁa)pl?é"demﬁ)nstlﬂé%q)fyfaq{unﬁ)%& il C

| ayers or coa |ngs? such materials inétu I ng a nunber of polyneric acids
and i xtassag egfodpudingmerdnbinol deepior tbtyrshperierll of thedpeen repiayitheggare
shel | ac, a%ﬁfa%ie al g(.:,o&%/erﬁi'agal Cbdnl! B&EenghC 61 Eb‘hﬁiing[ 9@%2;.] ATBﬁ“cilzdlﬁ_H‘ dodverib® 1 N
whi ch the presént™’conpositions nmay be 1 ncorporated for ~adnministration
oral |y orfuipyionaipsaey system indleuereptorpsleetion @élaﬁl@llﬁqﬁ‘_@?n %ﬁﬁ‘iy_t‘h*’tﬂ%?ed_f mm’wﬂﬁr ups,
agueous %rescnginl ?%@Ql%rasbp DRee, f?lgdfoI lb%é@tli\%dg 2408y ulikis el Bhigtyobt SelgUCH
as cottonseed Gi , sesane ol In coconut oil ‘or peanut oil, as well as

el ixirs drdsfeited Wil reptsoriibbsis.cading B thealiforetupuseasinie sbtypserte pRglity in the
suspendi nd. 3QLNFS 1fofld H@%U%té.%@ﬁﬂ@_l@i@&iomsﬁh&&@ed% dR@atddebinahatkea!
guns such as tragaégant , acacla, alginate, dextran, sodium

car boxy nedsekpressedibobecelgel atin, nethyl cel | ul ose or pol yvinyl - pyrrolidone.
Qa her di spersi [ﬂé@ gentAgv im\%i‘taﬁpas ; opﬁle%@élﬁmnﬁdnnﬁﬂaﬂéﬂ% DMeed bﬂn@_gdiinfghe

| i ke. For parenteral adm nistration, sterile suspensions and solutions are
desi red. ansastivinl ef 2 shalipansiet leeREST COPIEFREROMEPENT e CBRNtISTEH SERPEAISY @ system

pr eser vatd\X&&inahScHolirSY fdepiht Sthi ah bFfB08 84 Sunt BEUTIIdAktThE Sdnhpdind & Foamnla §d.
The conpositions can also be fornul ated as. an %hth | mic solutio

or
suspensi & defmedumprgnThe present iyexigatopshapssurarispglydorad that di Gomeeyrds pPLfprmilgog )

Advant ageQuslsnolGRIROMBES 9d, b& rehARAN tHeR¥RPSINAsoMRYMEIL] adsiletiss i e i n a
single daily dose, or the total daily dosage rrt%?ge adm ni stered in divided

doses t weeitherriheM: oF Mi,op poth theMagnd M4 ppscapgicrerep YP&onpounds for the

present invent i[0@§9] My FRhGEBeNb&oBd ek kdindrkiblearacality bORI véndpouadsi 6Bkheuse
of suitable intranasal vehicles, or via transdernmal routes,. usi.ng tEose
forns of Preseningvatian fordhs Mi gad My gwiscaainic rRFBIRA SYEYRSE HRSOPTESCRIT§SURRqrs, e
art. To heRaRi Shef 85t dofpblids bOFdiinGkh I fartier aftwd dopalinaigit Dy antigdisst@m, t he

dosage admni stration will, of course, be continuous rather than
inverse agonists.
[0090] As was discussed earlier, this combined activity (M; and M, agonism,

. dopaminergic D, antagonism) is an attractive method of treating an array of mental disorders.
Consequently, a further important aspect of the present invention relates to a method of treating or
preventing a mental disorder in a mammal, such as a human, comprising the administration of an
effective amount of a compound of Formula I.

[0091] Disorders considered to be suitable for treatment by either M; and/or M,
agonism, or combined M;/M; agonism and dopaminergic D, antagonism are selected from the
group consisting of cognitive impairment, forgetfulness, confusion, memory loss, attentional
deficits, deficits in visual perception, depression, pain, sleep disorders, psychosis, and increased

intraocular pressure.
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intermttent throughout the dosage regi nen. [0084] The dosage regi nen
utilizing the conpounds of the present invention is selected in accordance
wi th a vawioedsy2edsof act ors including type, species, age, WRAQMS28€308and
medi cal condition of the patient; the severity of the condition to be
treated: the [en92k of Furthdniswitabterdisordsrs considereciodie S&ﬁ@%@ﬁdﬁﬁ’@“ﬁ%é‘??ﬁfﬁeof
the patient beanijecgeg%‘ro?rﬂ}}e é’&} ALoni Obinﬁieurcﬁ@@n%ﬁ@: dibkalRy ﬁlzﬁélﬁ@r’soﬂlsease

vet eri nafl"arm°o i'nary s can eadl l'y determ ne and prescribe

ef f ect | v@akinsomy disrase, behizdplrgnia, dyotingten’s @lofﬂaeﬁfﬁd?rlchc&%ﬁﬂaeﬁﬂb? d%’r“r@é‘ﬁ“? ﬁe
progr ess slalbfle HhofaShadhe, AbS sars%gé MR difticReidectifit M Ebiarl DGR
daily dosgge or’ € product’s e varied over a de range fromO0.01 to
100 ny peleclmd,wlttbntiunﬂhﬁ01p@sordm,wudd50 infert gpatin ghmidromst ¢néltgi13<‘}?Pmat he conpositions
are pref erabl vid ARk G RGO R ki InDearle@r 0. 1.
0.5, 1.0, 2. 5)(0@58 g%eh{i]qggg%éo pghlg{S 50.0 no > ac?l ve fan ?edl ent
for the snaniaf bipels (hsad?rumtlprémdlsolfdelt, rehizpaiergiae ﬂ@orﬂﬁeSCbapplémfo% digreryaddt ed.
A uni t %I?XSIG t%p%h%ﬁfdl ¥ ﬁ&@%"i’ﬁap% hef A63- g&%ﬁhrgmgc&us@y of %sﬁh&‘rkt ni%cﬁﬂk Qlf'ugt he
active ingredien roma to about” 10 ng of active

i ngr edi endducelin ﬁbiee@SSometeémﬂntdemﬁmtahemd:i railer Belb?ddgqiilaliail‘fey disgideis| (Weh 5 a
dosage | K9 to about 25 ny/kg of body wei ght
per day. %Yulglneg%on%#%S%Qﬁif&?ageﬁlggg%ss rom about 0.001 to 10 Tg of body

wei ght “per day00%hd egpe&cainsoylelfsmbmmci@em%pwzééeerdprewcweg Yrsies anébout
0. 001 ng/d@bto 1 ng/ kg of body wei ght per day. The conpounds may be
admnistered on a reginmen of 1 to 4 tines per day. [0086] Conp

accordi ng to t[Ped5hr esdhe affastivardisorsier snggiriye llﬁFé‘éﬁlg'}}nm‘?@r &EPOlaéb‘ﬁlabbﬁ?t&E@ted
dosages qg{)é Q?tgblct,‘)? tgwe%sﬁgébmﬁwn&srbf@bgﬁﬁafo obtain opti mal

phar macol ogi ca Fect on a-muscarinic receptor, in particular the
nuscarinic M [609614 ré@empmanéﬁmoyp@he imMentien Fﬁefﬁf?W selaigs to the yseRfreATPAndt oxi ¢
or ot herwj, o? iHEYENS }Sﬁnﬁgﬁtﬁgfl}s&ccép&bﬁqgﬂt {HeRBE, of PpIAHABItRAN Rk *}@dﬁldﬂrcoﬁtﬁﬁﬂfgnt i al
adm ni stra |on of ot her agents, "which i rove{) he effect of the cog) L%nd
may, in <the atsedor e pr@e@thara@ﬁ emepbeaqqt fonide prepbuacts SEkre Bropett e

and t he t BROUBAS: i wit hosiventi on for specific
muscar i nﬁ)gilc?lg%gé}é!t%l%wg{ljobl&g}e@na tenvgrgs.ﬁtsfgfeld by a nunb@fﬂn%]h’gl fferent

assay net hods [0897hg r dée ﬁ’ﬁfh %/#c@e@ﬂ%aé“rm earbay e a%ﬂ“@f A 4% uman

recept or spy, cmtnp(ﬁﬁ‘ﬁ a@éo?dmf%q?'ohﬁm EmayPfuther abtQR ¥ ) btadtalst. T8eD ACinipoRSR B@@ét or
bi ndi ng assays. A particularly convenijent functl onal ﬁdsls?g;/ syste %the
recept or ofdhecinynyian aslefesalivy 4 Pﬁ%ﬁmﬂ%ndésoéc ot L ppMa gng nist. 25 7

descri bi ta%orﬁﬁg hedsiPhive CkaRfsNEr Edpobh@akith this COMPREMASHVY dié It:ibulbtddgmt he
ability o s transfected with receptor DNA, e.g., coding for the

di f f er entExameledri ni ¢ subtypes, to anplify in the presence of a |ligand of

the receptor. (gadg] amilohipb@iRl bOXSIS4TGR RSB AS 45NICTIOASIES 1D @ME6 1K 508 have

mar ker al so expressed by the cells.
high binding efficacy for the M; and My receptor subtypes. Moreover, compounds of Formula I

have high selectivity for the M; and M, receptor subtypes over M,, M;, Ms receptor subtypes.

Further, compounds of Formula I have D, antagonistic activity.

[0099] As discussed in Felder et al (J. Med. Chem. 2000), muscarinic receptors may be
implicated in the control of amyloid precursor processing, in particular by activation of the M,
receptor. Thus, a further aspect of the present invention relates to a method of modulating or
preventing the progression or formation of amyloid plaques in an individual susceptible to or
affected by Alzheimer's Disease by administering an effective amount of a compound of Formula I,

said effective amount sufficient to modulate amyloid precursor protein processing.

EXAMPLES
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[ 0088] An inportant aspect of the present invention relates to a nmethod of
increasing an activity of a cholinergic receptor conprising contacting the
chol i ner gwo 3@e&bor or a system containing the choliner gica/vsesmsr wth
an effective anmount of at |east one conpound of Formula I as defined
supra. The prd8HM i nRedbodigantors thrapesest inyentinnnig| disclaserhin forther detpal #othsounds
of Formul C t:

corrpoundsfé)itl)%‘wLl (ré% al uglrcgrbzéeﬁéetg{l ?%Wagrlﬁtte ﬁHeéq tg??ﬁ%?hgﬁ @e@%y mIY/EI?ﬁ’Srasbot h
the M arethitdd.muscarini ¢ receptor subtypes. [0089] Furthernore, beyond the
remar kabl e selectivity of the conpounds of the present invention for the
M and M4 nuscarinic receptor subtypes, the present investigators have
surpri si MMMUMS of Fornula | further act as dopani nergic
D2 ant agoni st e r,
this conbi neds[ag{ VI ty ?)I(/I Eéﬁgﬁg%ﬁﬁ?ﬁ%&ggfggpﬁ%@g%&% g‘ﬁfi’é‘ﬂg{u gl% IS
an at t r acksovibedrelnrnddition, screering ﬁ@esinorapqvasls ipfasyayh BENS BPssanieregeptor Subtypes
Conseque r e present invention rel ates
to a met %dﬁﬁdf“@%{“gé‘%’%n%%ﬁg‘\{}’réyﬁt@?%g&téieﬁ‘ﬁ%% di sorder in a manmal, such
as a human, conprising the admnistration of an effective anobunt of a
conmpound \gfp Eprmula I. [0091] Disorders considered to be suitable for

treatnment Dy either M _and/or M4 agonism or conbined M/M agoni sm and
dopani ner gi ¢ 091®&ht agdht Mn andeMs avseerialy eepiar tHByPGrup clopers Fdsipiipliyfas

33?.”3 't \S/%ng B8 ner &t Al 9(%8‘75'&&?&%@273‘3& @ﬁ#ﬁid%nn%mr M9é$§%§uroﬁt1t;¢ﬂb3 qual

icits In visual perception, depression, pain, sleep disorders,
psychosi SATassdayswereepsrisd ouf subptaresielly asrdeprribed &S, 5804438 ang bypB@Beyr-Osborne,

PCT/ USO2/ 31308 B,L&P%ZJR p@bﬁ)h% JSEHARRLE 29'5 §ﬁﬁ@izerzsup@1<yséeﬂ@(aemabfe ﬂ% the

sui tabl e ‘and parti éular ftractive may be selected fromthe

gro
consi st i n‘@nmcahé'iw@@é‘géfﬁe@@@% a8 AEES Aﬁszgééi’%Ffa%Sf‘?ﬂeéé%lﬁ’ePlasnPérQNﬁson s
di sease, ggoag , LIS BRAencBlih £ k12 TRt BeteFhdilses de
| a TouretT e(ms Bgrﬂnﬁ mﬁé@%&g g?oﬁle Pi ck ncd| s%gggga dselmssntl a, cclel ni gal
depr essi owgre g@@mnreihapeadem@gﬁheb’veml nhlfemﬂ 1AM efithetnst compated for b daysi Qo daes.,
sudden i deat.h ndr 093] Further nore.
conpounds Leb‘fe RS 1?/7?%5%@%‘% e R ﬁts'e (ﬁﬁ ﬁﬁa‘it%é(%ts )%fessw Wordte ”n”r?? g,gm%lthﬁol

di sor der ,chibidgehia kubdirfeb-d@fophagii-Daafatesits (GN@P)sor der , SChI zophreni form

di sorder and anxiety. It should be npted that other non-schi.zophrenjc
causes of psycfb®ils ~ DA Were Agreptiy reﬁh&%@eﬁ‘e PRGLEN JLBYET 8{1@ 1 ﬁo the
denenti a mdaxﬂim@bmmdegan@ﬂxafdlmn@eqmldemS {isadab thegataHuNt i ngton' s) are
al so anticipated to be suitable. [0094] The Tic disorders also include a
spectrum of disorders including Tourettes and OCD. [0095] The affective
di sorder spectrum rdspédseld infifimumiP@lagimunbt palidomy(ier @igad]Ei)ci pat ed

FP

% Efficacy was defined as (maximum — minimum)/(maximum response of cells to carbachol).
pECso = -log (ECso). Where data gave a bell-shaped curve, “maximum” was defined as the highest
observed response.

[0104] The D, dopamine receptor subtype was cloned substantially as described by
Stormann, Gdula, Weiner and Brann, 1990 [Mol Pharmacol 37, 1-6]. Cell membranes expressing
the D, receptor were prepared by transfecting tSA cells (Chahine, M., Bennet, P. B., George, A. L.,
Horn, R. (1994) Pfluegers Arch. 427, 136-142) with 10 pg plasmid DNA encoding the human
dopamine D, receptor and 40 pl Superfect (Qiagen). The cells were harvested 48 hours and
transfection and membranes were prepared by homogenizing the cells using a Polytron harvester in
20 mM Hepes, 10 mM EDTA, pH 7.4. The homogenate was centrifuged for 30 minutes at 37,000g.
The pellet was homogenized again in 60 ml 20 mM Hepes, 5 mM EDTA. The homogenate was
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to be suitable for treatnent using conpounds of Formula |I. [0096] An
i nportant aspect of the invention therefore relates to the use of a

conpound wacwanslisng or a pharnmaceutical ly acceptabl e salt rdTRUSB1308r a
for the reparatlon

phar maceu in either enti

of a nedi (E:%lﬁe%%e% for ththht%s a3 @ngcu C&B?m%tﬁﬂté‘faf gﬁcatr‘ﬁ%apﬁeﬁﬂletd‘fas oraseepigdd s or

al | evi at i @g¢ingf lgyrr@ﬁmflamobmm HDITA(\A"Hhh r@amb@SinbrandsOAD frozbh & -802di canent
The

acts, at |east ar t- agoni st

corrpound accorgj ﬂg]IO gﬁﬁrr% aI}eS G ?Oﬂﬂs"t“f'?gr‘”%bll%Bﬁgﬁﬁggﬁ‘ﬁfg‘%‘&orﬁg’@“h%us

an i npor t Birmapig dOF Cl@ilehend hgeedutcmantmbast Bawedd BnMSendfo QWBQ‘HEIGﬁerﬁBI

Fornmul a | a t antagoni sts. Illustrative

exanpl es o@geﬂ%ﬂ&ggﬁ) %\7\? t%ﬁ lﬁ Edgwﬁéég#&%\ﬁl\dﬁ%% k &%EQFédOﬂ% ("anpl e

1. [0098] bc(v‘mafpmwndSlbﬁﬂaiiSl\@msﬁb&NKmldn&%7Aeﬁné@ MK%%ng%'ﬂﬁé%re@é?Ee ot Ifs&ﬁ have

hi gh bi ndl|] (g) ?_%f ma;x flg)r the M and receptor subtypes. Moreover,

conpounds PR PIOTANES Ve Hpubated é‘hrt‘? bours atf 31°Cy anel then ltrded\into BMptdor

subt ypes (GE]EI‘Fﬂl&plaMumﬁ@ alTeeeRd %rvé“s%éptmeﬁe bt &L ’dn%((l) H Q3 Formul a
13 ER? g 1\5[?1cror°,cn%t

| have D2_a oni stic acti vi t% I scussed
Med. Chenf? yras aded torcpeh well: E%%ﬁllqyﬁ’fsofﬂ?ﬁ‘}ﬂdbedlolugapd W@ml@dtlﬁed usihga Pakirdol  of

anyl oi d prepesins VintMa@seoantid, 1N particul ar by activation of the M
receptor. Thus further aspect of the present invention relates to a

met hod of rmddpﬁ‘ﬁi]ng Glata Berevemidlisg relavertoothe ewssingm mhllﬁmnn(&“t[i’fﬂlcsmfercmayl oi d
pl aques itindiiy tyMciMindis ndépﬁ&?dﬂéfohbﬁmg lﬁflonﬁgsfﬁt?g AI zheimer's D sease
by adm ni stering an effective anpunt a compoun rrrul al, said

ef fective anmount sufficient to nodul ate anyl oid precursor protein
processing. EXAMREgib 0 ] ~Enbodi nents of
t he present invention 1%%%&1@1?(3%-2&' Furt#ﬁgﬂ@@?ﬁ[hg% ‘ﬁ@%ﬁ(@i | owi ng
exanpl es, which are not in any way intended to limt the scope of the

i nvent i oy, ahibidnPlvAER fin a&ﬁ@ﬁg{ 1 nt
exanpl e, pethods for R—?A%mglﬁgingdg]dls% |gang&%l ndi ng g(;h(ge ijceeg?:r hl?é e“‘?‘ﬁ

addi ti onp er elgﬁi(lrcr’g) ONTrégttte%f‘(S‘rrpounds i n assays using nuscarinic receptor
subtypes M and M4 and dopam ne receptor subtype D2 are described. Methods
[0102] The and M4 nuscarinic receptor subtypes were cloned substantially
as desc by Bonner et al., (1987) Science 273 p. 527 and Bonner et al,
(1988) Neuron 1, p. 403. R SAT assays were carried out substantially as
descri beg—n-U-S— 5,707,798 and by Brauner-Qsborne, _H B. and Brann, MR

(1995) 3 : $AT3. 102 NLEH3T3 cBhls (available fromthe
M, M, [ H]Spiperone
Compound |%Efficacy pECs, [%Efficacy pECsy pICs
61KS-19 115 7.6 141 7.5 6.1
61KS-12 107 7.5 164 7.1 6.0
45NK-71 71 7.0 49 6.6 6.4
61KS-13 106 7.4 100 7.4 6.4
45NK-70 70 7.3 40 7.1 6.2
45NK-110 89 7.0 61 59 55
62KK040d 83 7.6 93 6.4 7.1
61KX69 94 72 78 6.3 6.7
61KS70-1 96 7.1 112 6.1 6.5
61KS91 106 7.9 88 7.6 6.7
85L.M14 104 7.5 94 5.8 7.1
85LMA49B 98 7.6 NT NT 6.3
85LM91-78R 99 7.5 141 6.1 7.3
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Anerican Type Culture Collection as ATCC CRL 1658) were transfected with
plasmid DNA encoding the mM and m4 receptors and plasm d DNA encodi ng
(3-gal act o= adax&sso Tr ansfected cells were grown in the prexanc®20ilobet ween
1 nMand 40 Mof the test conmpound for 5 days. On day p, the cells were
lysed usi pekids2%| nonisdet - Prang [ 3égallactogi daseb@xpressi on was quantified
using the chronogenic substr ate6 -nift rap enyl - (3- D-ga| act osi de (ONGP).
[0103] D&BKMeTe nordtal i ze@®r gl at®Pve [to 't He maxium response of the cells
to the | nyseasinilc agoni stggal baghol ,| apd |t he foékl owi ng equation was fitted
to the data: response = m ni num + (ITB.XIITU - mum) /(1 + ([ligand]/EC50))
% Ef f i cacyoTwEes defi nlald as ffaki mifh - i rr)/(gngm mum r esponse of cells to
car bachol) gl'?% - | og >0) ntvher eydat a gaga a bell -shaped curve,

" e M fli ned as t hi ghest | obsefrved response. [0104] The D2
dopam ne pec®phor| Suést ype V\as cl ofled suBstlantial’l% as described by
Stormann, CGdul a, Wi ner %%Br ann.. 199Q.f Ml Phatyi nacol 37, 1-6]. Cell
menbr anes E5¥Essi ng’ t he dlecébt or | werel prepared by!ltransfecting t SA
cells (Chahine, M, Bennet, P. B., Ceorge, A L. Horn, R (1994)

Pfl uegers Arch, 4 1, W|th 10 g plasm d DNA encodl ng the human
dopam nﬁ@ﬁk&em%ﬁ%r—%g&% Superfect (Q agen). The cells were harvested
48 hours and transfection and nmenbranes were prepared by honobgeni zing the
cells us': gg g Pol ytron harvester in 20 nmM Hepes, 10 mM EDTA, pH 7.4. The
honogena centrifuged for 30 mnutes at 37,0009. The pellet was
honogeni Agihalsgain in 60 mM 20 nmM Hepes, 5 nM EDTA. The honobgenate was 20
VD 03/ 028650 [iHhUS03) 30308 o GentyilihyiGRE: f(HérlaﬁosmgiHIL&svl@D Bt A00gd (Fhe

super nat ant i scar e pellet was horm en zed 8 in (1# "%1) 20 nmM
Hepes, mmm&gam rodihewitle teniperatire ardrypidiysoniesed £ ‘E"é?{ HoElangtED The
menbr ane Kbt oh20 VbR b Spiiper one (Arrersham Phar maci a,

107 O/n‘?fﬁl aﬂ%g%{g%g'egon@ ntrati 01%5 between 1 nMand 10 M or

hal operi Hﬂiceducsoncentratl ons between 0.1 nMand 1 gMin 460 | 20 nmM Hepes, 1
M EDTA, ;0. 1% \Mcwl bovi ne serum al bum n. Nonspecific binding was defined

as bi ndi ¢qict esence of 1 gM hal operidol. The tga@w%éx_@rbgams
i ncubat ed f or [0108our Plestic ZH20:FAeMm tITHWOF FHEE S S P‘Bpeiga@'k

Filterplaf escusi c habas h&ivity, BIRS T9R(IDB ambs0 mg/rkg) olasi adahimgtadeds0 |
M cr osmz1 ?%%h%gf? Z 5 ﬁf%&ﬁ% to ealclrlywell The ampunt t{%%&‘%th 03

radi ol i galvde was3uinkefare dbp tesTieRy FAr PYRSRSHHEY FBYUD i At at |bofn c}?unt er.
[0106] Dat ln;gﬂg d-Shatletanend & 3.0én mpmmhmm 15 oin béfore the
[ 3H] - Spi p@%@&&gﬁndﬁd ﬁ{ r gn&x

| dol f
fitted toession (Hama afts gHﬁ%&?Dt PS?P?HD?‘?%e larﬁ({)ﬁ%? iql(gﬁt&i e““r%Oa 19 Wl’p&sﬁﬂfl’;l‘%ﬁ"gp e

([1igand}/{. ‘% ﬂ thh lﬁ/‘ldo‘ill'” Bichides wasindedi wedesad if maspamtmgroumeinimaty (ht®axi mum

response o sto aoerld ,
g D1stance traveled (cm) was calculated and averaged followed by ANOVA and post-hoc Dunnett’s

t-test comparisons.

Catalepsy
[0109] A custom-built 8-mm rod that is raised 3.5 cm from the lab benchtop was used.

61KS19 (10 mg/kg) or haloperidol (1 mg/kg) were administered i.p. 60 min before the start of the
session. The forepaws of each animal is placed on the rod and the time to step down is measured.
If the animal steps off immediately, another attempt is made until the animal stays on for more than
10 sec or 10 attempts have been made. A maximum of 2 min is allowed at which time the animal is

taken away from the rod and returned to the homecage. Fach dose or dose combination was tested

in a separate group of animals (n=6). Averages and standard errors were calculated and compared

using an ANOVA and post-hoc Dunnett’s t-tests.
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plC50 = -log (I1C50). NT= not tested. Results R-SAT D2 M M [ 3H] Spi peron
Conmpound 9%&f fi cacy pECS0 %&fficacy pECS0 pl C50 61KS-19 115 7.[6H]145) ?.506?1
61 KS-12 Wo/o3/285064 7.1 6.0 45NK-71 71 7.0 49 6.6 6.4 PIMAEBD33108 7. 4
100 7.4 6.4 A45NK-70 70 7.3 40 7.1 6.2 45NK-110 89 7.0 61 5.9 5.5
62KK040dEzmnpte & g3Sthetio Procediessg 94 7.2 78 6.3 6.7 61KS70-1 96 7.1 112
6.1 6.5 61KS91 106 7.9 88 7.6 6.7 85LM4 104 7.5 94 5.8 7.1 85LM49B 98
7.6 NT N;I' 6.3 85L|\/91 78R9 7 5 14 6.1 7.3 21 WO 03/028650 PCT/ US02/ 31308
86KK25- a2: : 2 GGG 542 7.0 63 6.1 6.3 86KK22-K 75 6.7 56
5.9 6.2 97K 3 1 6. P? atiNg pliffeati@bhadlRriéiined.of aNVathF abtolpuri@yHiea 6ysken68 7. 3

50 2 7.0 79KS9

Ani mal s 6PGnwis. WQP @ngsggﬁoﬁ]?’gﬁet %ezﬁgé%egﬁgégg{ng%dgt llég:/vleZygve;[/\g(r)gs

Qggzredag 4 m cefaape) i oS WYt Herb AIV@ A8 UK sphera ODLFBE Byffec Anvas). 186 and
rlan

BB s S AR

17 ml/min. Following an initial hold of 2.5 min at 30% buffer B, compounds were separated using a

gradient af 30-100% buffer B in 8.5 min. A dual column setup with two pumps was used to

equilibrate one column, while running on the other.

3.2 3-Trifluorosulfonyl-8-terfButyloxycarbonyl-8-azabicyclo[3.2.1]-oct-2-ene (N-Boc-

nortropanone enol triflate) (104KS22).
[0112] LDA was generated by adding BuLi (20 mL, 1.68M, 32.6 mmol) to a solution
of diisopropylamine (2.38 g, 32.6 mmol) in dry THF (10mL) at -78°C under argon. The mixture

was kept at that temperature for 30 min followed by the addition of a solution of N-
Bocnortropinone (5.27 g, 23.4 mmol) in dry THF (20 mL). The mixture was then left stirring for 1h
while maintaining the temperature at 78°C. Then a solution of 2-[N,N-
Bis(trifluoromethylsulfonyl)amino]-5-chloropyridine (10.08 g, 25.7 mmol) in dry THF (20 mL) and
the mixture was slowly allowed to reach room temperature overnight and subsequently
concentrated and exposed to column chromatography (SiOz; EtOAc/heptane 1:6, Rfproduct) =
0.31) to give the title compound (104KS22) (6.68 g, 80%) which on prolonged standing crystallised
into a white solid. "H NMR (CDCls) & 1.43 (s, 9H, Boc-CHs), 1.72 (m, 1H), 1.93-2.03 (m, 2H),
2.07 (d, J=16.6Hz, 1H), 2.23 (broad m, 1H), 3.05 (broad s, 1H), 4.42 (broad m, 2H, H1+HS5), 6.10
(broad s, 1H, H2). *C NMR (CDCL) § 28.4 (Boc CH;), 30.1 and 29.2 (rotameric), 34.7 and 34.9
(rotameric), 36.5 and 37.1 (rotameric), 51.9, (broad s), 80.5 ((CHs)sC-), 118.7 (-CFs, q, J=300Hz),
124.0 (broad s, C2), 148.0 (broad s, C3), 153.9 (Boc C=0).

33 General Procedure 1 (GP1)

[0113] To a  mixture of  3-Trifluorosulfonyl-8-terButyloxycarbonyl-8-
azabicyclo[3.2.1]-oct-2-ene (104KS22) (0.107 g, 0.3 mmol, 1.0 equiv) , Cul (0.011 g, 0.05 moles,
0.20 equiv), dimethylethylamine (0.219 g, 3.0 mmol, 10 equiv) and the alkyne (2.0 equiv) in dry

THF (3 mL) was added (PPh;),Pd (0.10 equiv) at room temperature under argon. The mixture was
shaken for 2 h followed by filtration and concentration. The residual syrup was taken up in DCM (2
mL) followed by careful addition of TFA (0.5 mL). The mixture was shaken for 10 min before it
was concentrated, basified with NaOH (2M, 3 mL), extracted (EtOAc), concentrated and put on an
jonexchange column (Varian BondElut®-SCX, H"). Elution with 2.5 % NH;OH in MeOH and
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[0108] Plastic 20x20x30cm activity cages were equi pped with photocell beans
(AccuScan Instrunents). For spontaneous activity, 61KS19 (1, 3 and 10
ng/ kg) wawoamdgiset ered alone i.p. 30 min before the sess@MUSIER1308
hyperactivity experinents, mce were treated with 0.3 ng/kg dizocil pine,
3.0 ny/ Icgwdntmmphea\amherrbsmﬂdp@dmtng/ kg scopolamne i.p. 15 mn before the
session (15 mn after 61KS19). Loconptor data were collected during a 15
mn session w t hout habl tuation in a lit roo Each dose conbi nation was

e L2 i stance traveled (cm was

cal cul at ed aq@i]?l!er ag—qqlﬂ{;&l)éu%ﬁ)q SQrtMQyﬁfbdnﬂixsdzaMmloDJh hjedct-2-sne t - t est

conpari sons | epsy 0109] 'A customhuilt 8-

cm f r om(1 K220 e eHt- Dpmahgn E%l'YnBﬁ_Q@ﬂ%@fG“"ﬁa}nWBrf r%lfteﬁ%clc(%%em ﬁ%éﬁq

my/ kg) vere i a7 Heday.amemst amfnomflmtahﬁeate)sﬁ\ﬂ$Hbﬁ The
for epavvsogﬁ‘vegh%(rﬁ{ﬂa{%ﬁﬁaﬁqlwm@%%g on ét)he ?od and t(he time to step down is
measur ed76.28f the aninal steps off immediately, another attenpt is made
until the animal stays on for nore than 10 sec or 10 attenpts have been
made. A rraxwrumof 2 mn |s al | oned at WhICh time the animal is taken away
fromth eix-ii 6 qazgbieyslofhz 1joshdsene dose or dose conbination

was tested ig fsysepar dﬁﬁﬁogglgfégylog‘ teﬂghﬁwx§ca§tfbﬁ§l)8 azhbieycieg.1 hod-2shandar d
errors were c f L]J| ate

and conpared usin st - ett's
t-tests.(104K30) 0131/00%8@5@%9«1@%@27138113@%04%3%?%“@%%‘43@ “°°rd%‘rgo?%r es
3.1 Genegral 60U, 86 PALADR].CRIS@EaNI®hiuwecpate): fMdEiFon was
perfornea%bvﬁ% %%&%}‘%&k?l%%?@?gatl on E;/f/)stem 600 punps, 2700 sanple
manager , 19926 PDA detector, ZMD nmassspectroneter). [0111] The col ums used
were YMC Cl18 J' sphere ODS H80. Buffer A was 0.15% TFA in water, buffer B
was 0.15% TFA in acetonltrl I e/vvat er 95/5 | ums were operated at 17
: 1-812gabig dliggt 30% buffer B, conpounds

were separ at ea}l Tﬂ' ng ﬁrrlﬁfoﬁﬂhlﬁﬁgfl sltrer@@tyl&@%rwf—wa&cmots 281-mit2-end dual

col um set wa ed t br one e
r unﬁ| ngsﬁﬁglﬂﬁ:@)@q H}g’irg, 03 nznqs-)l) andsHegts- 1-yne ((8 os?ﬂud é }nmo werdtagoted c&%lng Mﬂl

Trifluorgs #%f R0¥he SsrkyRhbBIVK 3 DADONY) 8436)AMEDE OIS (aofuBniint doctats):- (M EHe

(N- Boc- tropanone ‘enol triflate) (104KS22). [0112] LDA was generated by
addi ng B@MZS(ZO m., 1.68M 32.6 nmol) to a solution of diisopropylanne
(2.38 g, 32.6 nmml) in dry THE (I OnL) at -78C under argon. The mixture was
kept at that terrperature for e\addition of a solution
of N Bogédort AdSingane/cios.. gj-2-ei YLl E (20 nL). The m xture
was then lefty (ﬁtlv]f' ri ngTﬁﬂ)&oréshlfoMsltmﬁmylatmrhonygsmlctydn@éarldiom-?eelw 78C.
Then a S?lloli%(ISan) (8 107 g, 03 mmol) and But-3-yn-1-ol (0.042 g, 0.6 mmol) were reacted according to

GP1 to give the title compound (79K S36-2) (0.018 g, 34%). HPLC-MS (ammonium acetate):
[M+H]=178.21

i' z-.lg_g O -n %S

3.8 5.(8-Azabicyclo[3.2.1]oct-2-en-3-yl)-pent-4-yn-1-ol (7 9K S36-3)

[0118] 3-Trifluoro sulfonyl-8-tertButyloxycarbonyl-S-azabicyclo [3.2.1]-oct-2-ene
(104KS22) (0.107 g, 0.3 mmol) and Pent-3-yn-1-ol (0.050 g, 0.6 mmol) were reacted according to
GP1 to give the title compound (79KS36-3) (0.045 g, 79%). HPLC-MS (ammonium acetate):

[M+H]"= 192.23

3.9 General Method 2 (GP2)
[0119] To a slurry of Cul (2.0 equiv) in dry THF (5 mL) was added R-M (R=alkyl,
M=Li or MgX) (4.0 equiv) at -25 °C and stirred at that temperature for 30 min before adding a

solution of 3-Triﬂuorosulfonyl—8-tertButyloxycarbonyl-8-azabicyclo[3.2.1]-oct-2-ene (104KS22)
(1.0 equiv) in dry THF (5 mL). The reaction mixture was kept stirring at -25°C for 2 h before the
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Bi s(trifluoronethyl sul fonyl)am no]-5-chloropyridine (10.08 g, 25.7 mmol) in
dry THE (20 nL) and the m xture was slowy allowed to reach room
t enper at un® @wesdsd ght and subsequently concentrated and epquusssd/3taoscol um

chromat ography (Si 02; EtQAc/ heptane 1. t he
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(]:_r 37/§t ?‘l Iséc?&@y a&d}%(% gf a‘(’)%hlt(rﬁe biokls s&hl&JWN}QDQ 28)mlb) bkfoﬂ@e(t@ctl(@HVIthBé‘éW ),
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( (o) S eopmmzherpicgmooke(Sigy Bosdoye 1§ Mt e 460 (o oad o
C3), 153.9 (Boc C=O. 3.3 Gener al Pr ocedure 1 (GP1) [0113] To a m xture of
3-Trifl uorosulfonyl 8- tertButyI ox car. .on |-- a b| .2.1]-oct-2-ene
(104KS22)10( 0 8tier7Bytylogyearhomts 0. 05 noles, 0.20

g, .
equi v), di metj éﬁt hyta{n @9340 21Q3gmn&11)0 mmggr IDBmh,uﬂ\[M aﬁd6t fyencd) k3yne
(2.0 equiv) in

{ erper afliitiommdinysh- %utymcaiho‘ﬁﬁs BRI T AR s 0 floieom
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for 10 AMRLEEDSIR {084 (LK ﬁgﬁgéﬂf:?‘;?%éﬁ[ sjcaly H(p1El 2 V\iit]ﬁ 1% Eﬁ%%@%) &i::i
extract %ﬁté%%(‘dﬂ CPW@ﬁtlﬁﬁUeﬂOI&ild3pH(f)z/),Or646(d 1H,0Fr8 % 0HaIn @6 ¢ 3196rtm. ¢Xkar i an
BondEl ut o N

' 28650
PCT/ US02%. BllemslH)c%ﬁEéc}atlﬁte&’Olgﬂvﬁ%)tagég "Wt Bk ggd'g&@guctﬁ Q§HZZ§Z)V\@CM
Ly usaalere i o eontamus a0 TN
(104K L0, 82055 M i;@ﬁﬁ SERL el 2 1ot 2

reacted according to GP1 to gi ve the title corrpound (79K836 5) (0.033 g,
62% . HPLC- M5 (anmoni um ce | )
ynyl - 8- azab c $réargiutylexyearponyl- FORS

3-Trifluor osuh@‘lgﬂyl 8e¢1e(a Byt gl ok;@annﬁohleﬂ:latlaﬂlnI@ydlﬁo[l\éa 3:03] -rerael) 23‘ene

(104KS22 07 g, Wy

reacted %@éweﬁuﬁenstlé f@ﬁu%’s)caﬁ?}‘éﬂ'w {5 %{lf)@ 2(13 ng)l%n QQI%S?E;@ 6) : q49 g,

86 %9 . HRlfe1MRerk aégmauauwrca@getoamlez) to glmtﬁ]emle cb@npo@@ (3956563) (el g >

ynyl - 8-azabi'c e 16] 9H, Boc-

3-Trifl u%&ﬁ&?%h{ﬂ" 0§2 ?ﬁBL?);fe—%’x fé F'Qé) ggib?gdf (m E';I)’ AP (.S oct - Zocene

(104KS22 () 1 50 (atg 1H0=3.6mapi3)3Bayd. élﬂe(p,tLPlJyh’éII@z) bE&- 1;92 %%JPZ (et

reacted according. t [ _ &qrpm})n@ ( a)) 4 94.9%1 g,

84% . HPRE4NG t%en{r&ﬁ#% 4daday Z%ﬁa ﬁﬁ 1, 9-£ cOMRRSED) & 84.0%
CH,CH,CH,CH3) , 22.3 (- CH,CH,CH,CHs), 28.6 (Boc -CH3), 29.7 (-CH,CH,CH,CHj), 30.0, 34.8,
36.1 (-CH,CH,CH,CH), 37.5, 52.3, 53.3, 79.1 (-C(CHa)s), 126.4, 135.6 (C2, C3), 154.4 (C=0).

312 _ 8-terfButyloxycarbonyl-3-pentyl-8-aza-bicyclof3.2. 1]oct-2-ene (79K S94)

[0122] Cul (0.712 g, 3.74 mmol), pentyl-MgBr (3.8 mlL, 2.0 M, 7.48 mmol) 3-
Triﬂuorosulfonyl—8-tertButyloxycarbonyl—8-azabicyclo[3.2.1]-oct-2-ene (104K S22) (0.669 g, 1.87
mmol) were reacted according to GP2 to give the title compound (79KS94) (0.238 g, 46 %). H
NMR (CDCls) & 0.87 (t, 3H, J=7.2Hz, -CH,CH,CH,CH,CHs), 1.15 - 1.38 (m, 6H), 1.44 (s, 9H,
Boc-CHs), 1.57 (dt, 1H, J=8.0Hz, J=12.0Hz), 1.65 (d, 1H, J=17.1Hz), 1.76 - 1.96 (m, 4H), 2.06 -
2.17 (m, 1H), 2.68 (d, 1H, J=17.1Hz), 4.22 - 432 (m, 2H), 5.68 (d, 1H, J=5.0Hz, H2); ’C NMR
(CDCl) & 142 (-CH,CH,CH,CH,CH;),  22.7 (-CH,CH,CH,CH,CH3), 272 (-
CH,CH,CH,CH,CH;), 28.6 (Boc-CHs), 30.0, 31.5 (-CH,CH,CH,CH,CH;), 34.9, 36.4 (-
CH,CH,CH,CH,CHj3), 37.5, 52.3, 53.3, 79.2 (-C(CHa)s), 126.4, 135.7(C2, C3), 154.4 (C=0).

25



204.28 3.7 4 (8 Azabicyclo[3 2 Iloct-2-en-3-yl)-but-3-yn-1-ol (79KS36-2)
[0117]

3- Tri f | uowwsslogdsy| - 8-t er t But yl oxycar bonyl - 8- azablcyclo[Slﬁnmwymnlyﬁ ene
(104KS22) (0. 107 g, 0.3 nnDI) and But:3- 0. 042 0.6 mMmvl) were
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wat er (2 Secondl y addi tion of a saturated ageuous sol ution of
N144Cl(2@=0)) before extraction with DCM The conbi ned organi ¢ phase was
washed with a saturated ageuous sol ution of NHACL, dried (Na2SO4),
filtered and concentrated in vacuo to give the crude product. This was then
puri fi ed3.i i htHg2 aphy (Si 02; Et OAc/ heptane 1: 10 which gave the

desired pr OdU% 3 10rh§ aet Bt@teyiﬁwwa%rdbmwd i MpOdDEB| mig-aad BABI%YE K] & 22
K
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(104K822% 220 g . 616 reacﬂed according to GP2 to give the
title comqedrmoqummw{sommow %fzfﬂ)élerTﬁF MR (CDC13) 8 0.84 (t, 3H,
J=7.1Hz, -CH2CH2CH3), 1.36 (sixt, 2H, J=7.lHz, -CH2CH2CH3), 1.43 (s, 9H,
Boc- CH3), 1.56 (dt, . : Lbksyl7. OHz), 1.76 -
1.96 (i n3.1aL) 8-rerButyl b : 18 - 4.34 (m_2H),
5.68 (d, 1H, {J(nés]BHz 8- ;gzt)gutyjo&g;cmm( 1@5}@13}&%@3@6{3@1@@@%@143) (79579

(- CH2CH2CH3

2.3,
53.3, 79(®0 gd) @;ﬁ_@ljng}f)l) V@géeagted icfggr%wg?%ﬁ% eﬁk%ﬁg’e ey r%;ou m%)mo%
8. . tertBygyl) Obﬂfﬂmb @mdﬂg 5 886 tlUXH,BI&ZﬁHXGCBIzQHiGLbthOE- széﬁsdl%o 1bi®1]

| (0. 289 1.82 1H),

Trlfluoré@u&boh§f(%9ﬁé$ %ﬁ£$1t§éé%?g%ﬁ4% %%5 |23%R?féﬂé$2i ?B-ege

(104KS22); g60. 294 (@, 28), 7665 (br s, 2H, H2); 13c NMR (CDC13) § 14.4 (-CH,C 2CH3) 20.0 (-
CH,CH,CHs), 28.2, 28.4, 28.7 (Boc-CHs), 38.0,39.5, 53.8, 79.0 (-C(CHy)s), 153.7 (C=0)-

3.16 8-ferfButyloxycarbonyl-3-butyl-8-aza-bicyclo[3.2.1]octane (79KS892)

[0126] 8-terfButyloxycarbonyl-3 -butyl-8-aza-bicyclo[3.2.1]oct-2-ene (79KS61) (0.047
g, 0.177 mmol) was reacted according to GP3 to give the title compound (79K892) (0.045 g, 95%).
'H NMR (CDCls) § 0.86 (t, 3H, J=6.6Hz, -CH,CH,CH,CHs), 1.10 - 1.40 (m, 8H), 1.45 (s, 9H, Boc-
CH), 1.47 - 1.56 (m, 2H, J=13.2), 1.56 - 1.64 (m, 2H), 1.68 - 1.82 (m, 1H), 1.85 - 1.98 (m, 2H),
4.18 (m, 2H); °C NMR (CDCL) 8 14.5 (-CH,CH,CH,CHy), 23.3 (-CH,CH,CH,CH), 28.4, 28.7
(Boc-CH3), 29.0, 29.4 (-CH,CH,CH,CHy), 37.1 (-CH,CH,CH,CH), 37.9, 38.7,53.6, 54.4, 19.2 (-

C(CHa)s), 153.9 (C=0).

3.17 3-Pentyl-8-aza-bicyclo[3.2.1]octane ( 79K S95)
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mmol ) were reacted according to GP2 to give the title conpound (79KS61)
(0.104 g, 52% . 1H NWR (CDC13) 6 0.82 (t, 3H, J=7.2Hz, -CH2CH2CH2CH ),
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- O CH3)338,_ BaerrButvigmeabenyb3-hesg ) e (388 028650

PCT/ US02/ 3138@’(2‘73 1348,4.86 1;,@,@5&%%%@@&@@@3 2.8oet2zenbi ¢y dTPKST9)
ks78) [ 01

r271_| | (ZJCE) (540??%, aglqm;%g vga.s react3ed acCclfl)rldlng to %%g togglve %tlmé}JOUn&'f%KéSlWZ?( é— 23

| uor g@g%ﬁ( &;chqr toFR4 3/ (n S VIS AT OAYCHBHRCHIIEY,cll 19 -3.40. (0, 1 58) 125 dhe

Trif

104KS2 we e t t th
'Eltle ccﬂfp(}i@n@ﬁ\s)lgl@719§5(f@2él?81é)8 6%““%& Eﬁ&q%%é%lg@’é%ggg}s(@ QHLE ©
J=6. 7Hz,4050|-|2 0113@, NMHE . d@bCly)1 5384 0n(-CBHTHCHAPLGRCHy 1228 (-

?"83‘?*32@1%}28%@@2%»6@6 phisd W pls hscry Yo b Gy, HAGT, fadisiey 40,
H2): 13 6 CH2CH2CH2CH2CHR2CHB) ,  22. 8
<-&2m§%%’4§@%%’ 1§347 550)042042042042042043)) 28.6 (Boc-CH3) , 28.9

(- CH2CH2 CH2CH2CH2CH3) 30 1, 31.9 (- CH2CH2CH2CH2CH2CH3), 34.8, 36.4
(- CH2CH2 G2 CHRGHRERIN0d37GB4) 52. 3, 53.2, 79.2 (-C(CH3)3), 126.3, 135.9 (C2,

C3 154774 14 = P . | 1.0
eqzu v) was di B’%ﬁglved yait @%ﬁ‘r“?‘%mﬂrﬁf gﬁgﬂr‘lﬁlﬁ f‘%ﬁ%%‘ %‘%%41] ngﬁ@(zamk,ﬁn)eal{d
added. HZ, k4 Q&tlﬁ’i‘ dry hﬂF' Cm)mMﬁS‘ hia p\pls ited smdbvlggpmsiy foﬁgwed-ﬁpyeth? é@étgqno

t I t f 2 OdHHTu d
e T i e L% Bl g Tk E’éﬁ‘g’f‘%ﬁit s uhi ch vas

pure enoyghaffle diiddRss Eantiddctr 3BmiBbdorerdiBaty bxlpekjedmyaquiv) in smal

3-propel pgrtlgr%saﬂ?é sCtl\ér?rllgO\]:vgs con’llrllu(gg %or anotlgez % ﬁ?gé%re quenching the reaction with water (10-

100 mL). Then the mixture was extracted (EtOAc) followed by drying (Na,S0y) of the combined

ase. Filtration and concentration in vacuo gave a syrup which was purified by column

organic ph
chromatography (SiO»; EtOAc/heptane 1:6 which gave the desired products.

320 1-tert-Butyloxycarbonyl-4-( prop-2-ene-1-oxy)-piperidine (104KS20)

[0130] NaH (164 g 55% in mineral oil, 375 mmol), 1-fert-
Butyloxycarbonylpii)eridin—4-ol (15.1 g, 75.0 mmol) and allyl bromide (10.9 g, 90.0 mmol) were
reacted according to GP4 to give the title compound (104KS20) (14.8 g, 82%). 'H NMR (CDCl) 8
1.45 (s, 9H, Boc-CHs), 1.45 - 1.60 (m, 2H), 1.76 - 1.86 (m, 2H), 3.08 (ddd, 2H, J=4.1Hz, 9.5Hz,
13.4Hz), 3.45 - 3.54 (m, 1H), 3.70 - 3.84 (m, 2H), 3.98 - 4.07 (m, 2H), 5.16 (m, 1H, J=10.8Hz, -
OCH,CH=CH.H,), 5.27 (m, 1H, J=16.7Hz, -OCH,CH=CH.H,), 5.85 - 598 (m, 1H, -
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[ 0125] 8-tertButyl oxycarbonyl - 3-propyl - 8-aza-bi cycl o[ 3. 2. 1] oct - 2- ene
(79KS74) (0.039 g, 0.155 mmol) vvas reacted according to GP3 to give the
title conpausd2$680KS75) (0.030 g, 76 % . 1H NWVR (CDCL13) @C(T/mmmos:BH

J=7.5Hz, -CH2CH2CH3), 1.08 - 1.17 0-.1 s,

o, Bococnizc;ﬂ—aﬂs}m,i@mmmcyﬂ@ 6@:8&)%0015?@ b 8161 ?%3 1627H§2m’9 LSS R (m
2 2H 130 NVR (CDC13) 6 14.4

(- CHZCH&?@B OéHi‘gH @EZ) 16)54 éﬁd{,gm% 1, %é‘tﬁt)) 28. 7 (Boc(CHS) )38 0, 39.5,

53.8, 79.0 ( C(CH3) 3), 153 7 (C=0. 3.16 8 tertButyl oxycarbon

1- butyl -84 aza- b} obRleRbény14Qe§caibBtynfcRic®PRipdr{dlidGH1KSS1)
8-t rth ytoxycar bonyl - 3- but yI- 8- aza- bi cycl oll'nf 2.1]0 t 29_cﬁ,{ne nlg]rzgfsmil
(0.047 g, 0lWA1l MmoNyHwatd-3Bacted ateor &t ng “83833‘3 give t itle

. 1§ @hC nf)m@th fob t@ﬂ(1$§&,6Hz
Compounge W%rbén%lp@pdeﬁdﬁll &5&%8 5 Yl Mo 1 GRACT3o 8ch@ u

( m 2H, 93413ndl) werp régted ag_coghng t,q]GPélI& glVili‘ggl(ﬂ% C?ng@m??ng lK_L%_‘) ()()fl% %49&,)1 %8
(- mzmi\é&i@ ?%4@3?5% 1(1@1231634) 1696% BH, -ZCGGZQ-ECMQQHB)Z 5528, H1), 3.10

(- CHchz{dudzmal)=3 081z, %3H383?H223§ 38 3é9,(121 *2‘%9950 ga@u%ig%%%?g%?&

3.17 3 P CoaN®1.{, 79 KILSCH:B 1901 0328650
PCT/ USod b P i sehs b 2. oceanpit S5

8-tent- Butyl oxycar bonyl - 3- pent yl - 8- aza- bi cycl o[ 3. 2. 1] oct - 2- ene ( 79KS94)
(0.199 g, 22 112, AR oky U ALABRI 04O Mlethil- the &Kﬂs and TFA (1 nL) was

added and the mxture was lTeft stir t st hen
basi fi ed (2MI[NEH) éxﬂw%rewépﬂ(ymygme %PP@% I@E&Tgﬁf Wf’%e‘iﬁsres V‘%
concent r ai G It?xe (E2 5 Infré Thicka ) tpadieact Bdcz®o((2dr7cg 9@2m@®dtNﬁP§i%e t he
title conpound %KSQ ?

J=7. 1Hz, (877 G-BZH @pp)}ture fva_sl_ gtlrredla/%%) rﬁnp%r/%u('e%cégk b%%#ﬁ‘?&l%n 3T 1 88
- 2.00 (ﬂbM S’ pe?f hfed ( Fidhomdlifed oxbafic pidze w8s Bidhed dBis&htiely Bittedtriclaeidd5%2H) |

(5 ?1042 gllzl;@l’?@q;%g’;z 11\121%883 gg/gw@?;g@%g @5@? f‘%?“@“ a%gf%@?g g}“ﬁ} sol¥et £

(C2+C55) . i 1ot &hdpofiid W1RBIDAN oY bSR). HExYMES (@REls b dyls| @6 2 JFF@HFaane

(79K881) 0128 517 ) ) 0, 349 (4, 25, J=6. 011z

8- t ent - Bla4H@x\AREBhyRoc & Ha 18 - 4. 73 4. 33?(5%?8[%1{’21 Hoct- -ehé (79KS79)

(0. 035g, Lq(d} i{% [HPL ) 238, TEHRECAMMRECDCH) 8380 (BEPEHN03¢PAR % 141%7:tq7t3la 7.3,

conpound KS81 o 027 77%. 'H NVR (CDC13) 6 0.85 (m 3H,

- CH2CH2 20! 1(%8’3 1.40 (m 11H), 1.45 (s, 9H, Boc-CH3),

1.51-1.55 (m 2H), 158-163(m2H) 169-182(m1H) 1.85 - 1.95
2 1.3)

(m 2H, 4. _ ‘
' ‘ 2C 6.9, 28.2, 28.5, 28.8

(Boc- CH3), 29 (7133}'32 JMeB(b 024 g;m’ 5579 nﬁ}ﬁl g, 1e5;3 lEtgrthlogycar,bgnj()A(h_y@pmt@y}

153.7 C;)%rldme (161KS81) (0%59 g, 6% ol(, (IE.PA'(%) and NaH (0.029 g, 55% in mineral oil, 0.719

mmol, 1.2eq) were reacted according to GP4 to give the title compound (61KS83) (0.076 g, 56%).

'H NMR (CDCls) & 1.10 (dq, 2H, J=4.7Hz, 12.2Hz), 1.40 (s, 9H, Boc-CHs), 1.60 - 1.75 (m, 3H),

2.63 (t, 2H, J=12.7Hz), 3.18 (d, 2H, J=6.0Hz, -CH,OCHy), 3.29 (s, 3H, -CH,0CHs), 3.94 - 4.15

(i, 2H0); °C NMR (CDCl) 3 28.6 (Boc-CH), 29.2, 36.7, 43.9, 59.0, 77.8, 794 (-C(CHs)s), 155.0

(C=0).

324 1-terfButyloxycarbonyl-4-ethoxymethyl-piperidine (6 1KS90)

[0134] 1-tertButyloxycarbonyl-4-hydroxymethyl-piperidine (61KS81) (0.100 g, 0.464
mmol), NaH (0.093 g, 55% in mineral oil, 2.32 mmol) and EtOMs ( 0.345 g, 2.78 mmol) were
reacted according to GP4 to give the title compound (61KS90) (0.071 g, 63%). 'H NMR (CDCls) &
1.08 (dq, 2H, J=4.1Hz, 12.9Hz), 1.14 (t, 3H, 6.8Hz, -CH,OCH,CHs), 1.42 (s, 9H, Boc-CHs), 1.63 -
1.75 (m, 3H), 2.65 (t, 2H, 12.8Hz), 3.21 (d, 2H, J=6.1Hz, -CH,OCH,CHs), 3.42 (g, 2H, J=6.8Hz, -
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[0129] NaH (55%in mneral oil, 5 equiv) was washed with heptane (2-10 ni)
and covered with dry THE (5-20 nL). This was then stirred vigerously
fol | owed W dslesa@ddi tion of a solution of PCT/US02/31308

1-tent - Butyl oxycar bonyl pi peridin-4-ol (1, ' ' rye ¥ -2 ) was
car ef ul CYLOGERAEY), 36 45{)4 &MZHQ; \?@ET%Féqu?e%P#%ngegﬁﬁh%é? g’r6 gégﬁg{h’g an

al kyl hal,} 1 i (. l155.pectdpns. The stirring was continued for
anot her5i'g§r?'(8bg 'g’?feawdzsgﬁg%(én%y{)’hlgsrggct)?on with water (10- 100 nmi). Then
the m xture was extracted (EtQAc) followed by drying (Na2SO4) of the

conbi ned ,-0r 93niy Srbotilatifyatok eﬁcﬁﬂ@@t(l]KSﬁZi on in vacuo gave a syrup
whi ch g Tfile columm chr omat ogr Si Og; Et OAct. 16 whi ch
gave the desi¢188l pr oﬁﬁ@@édin@@ﬁdilp%ﬁtgéﬁw x‘?ﬂ?%%fﬁl 9&4&@8&&/&&& it
(prop- 2-6n8- lf-l%aé)mgit&e{dh%ioﬂ%f £308KER0Y, d H1BAPI) MAHNEHEOA (32 5824 mmaki ner al
oil, 37§ I(j, 1-tert- Butyl oxycarbony] peri d n-.4-o|.th %ad eri%égl nmol )
and al | yilhe bprdwre dreas (tiedoat goondymp SR fr %lﬂel?h forreeeéjg‘?cél D YRSTA ARG o GPaA to
give theyti gnkl@ 8@%@%9%&3%&%&%«1 tdftedhevelBRU cittit-hdUNVE% GDTRE) agueas 45 (s,
OH, Boc-CH3), 1.45°- 1.60 (m 2H), 1.76 - 1.86 (40 o3 soprR %Qedglet@llst

J=4. | Hz NaBiCShifollowied, byt-grying $NaSO.); §ltugfion apd qiggqratiog of ghe sejveghio H, 3.98 -
3-26. SrisoR T e B 038550 o

PCT/ US02l B180BICERR Gy BT §9) 50 (et ?%Dé%;%%ﬁﬁ??sﬁgg%% S,

41. 6, 69 7 PB4 GGSH)$3)9.5, 4421608 6( 3 OCHREELEEHR), 153.BE=D).
(wzcﬁ@ééﬂc%%%z%@éz"o@gﬁzl 1 ter%%utyl oxycar bonyl 4

(eycl obut yl met hoxy) - pi peri di ne (61KS51) [0131] NaH (0.398 g, 55%in mneral

oi lj (%. 9&26rrm)]|_)ertBJlfvl(f)(g‘%gﬂt%ﬁbm-@iﬁ%gd@@tﬁﬂbg—ﬁingﬁdihﬂl6|11K&8@I (2.00 g, 9.94 ol %
an r grforret hyl ) cycl obut ane (1. . ing to
3P4 Lo give (R 1| Bdciaund Corrdsa ) i sfos sl P FRSKY FERRE) "d
1.40 - 1@%?%2151662.9 4_3%1&%{&@3.% (0ma72 G5 5%2in Gineral2oifl 3.1 GrmmalHyverexe®Rd( m

1H, 3.1 =3. OHz, 8. 3Hz, . 35454 3 070 -
3.83 (m acefling 16 EPAMREVEHEI e @mpi‘g‘.“égﬁ‘é@gﬁ%‘@ . giafé&'c Hﬁﬁ%@%’%s Bore
41. 5, 72@, VA L4 29, 62 6HEY GHR) 3)1.70 &h5 14HY, C=6Y .(t,3212.2 12610 BBdt oxH, -

ccar bonyl -4 hydr oxymet hyl - pi i di 3 . BC NMR ,

4- (Hydr oﬁﬁr@b@ﬂ@bi%‘@r(ﬁc?i}hé:(?@%@ 783&(2(3&%5 %nbr%lL%jl\%;dsn S Ved (|ch Ch) 8

di oxane/ %@*7 QBod-&irh, 350, Bb), 5@k GuEGSEY (-CHECAMGH:),0M bI-CBECEOTHR). 1774 ¢ 9. 92
mol ) and NaHCO3 82.7 mmol ). The m xture was stirred at room

8.77 g,
t enper at @(('é{a%brwé-ﬂﬁ:%fore extraction with DCM was performed. The
conbi ned organi ¢ phase was washed consecutively with citric acid (5% sol.)

and aqueous NaHCO3 follo drying (Na2SO4), filtration and evaporation
of the SM—QMW enggal B ure RLGED¢ | ¢” conpound (61KS81) (1. 73@3, 98% . 1H NMR
(CDC13) 8 1. 1%)169;9, 2the alieshe 8H2 equid)2wabHiiysplvad #6MeOH GP50pep-anfignmopiugy
1.75 (m 3H), 2.70 (¢, 2H..J=12.0 . 2+ 15 6itHEaon beflk GHing 4. 00
S 423 ( hermate) (10 peEVAES ("‘éfbé%ﬁ%e ?E%?é’?‘f?a(s%g’éa-gghﬁ‘) %Thsﬁl%‘.rgf‘t 35°0, 437, dl(iéf%. 3,

67.8,  pd(10%)/C (30-700mg). The reaction mixture was stirred for 4h before the catalyst was filtere
using celite as filter aid. After concentration the product was taken up in DCM (5-30 mL) and

filtered through cotton wool and concentrated to give the desired products.

328 1-ferfButyloxycarbonyl-4-propoxy-piperidine ( 104KS21)

[0138] 1-tertButyloxycarbonyl—4-(prop-2-ene-1-oxy)-piperidine (104KS20) (7.60 g,
31.5 mmol), ammonium formate (20 g, 315 mmol) and Pd(10%)/C (0.500 g) were reacted
according to GP5 to give the title compound (104KS21) (5.61 g, 73 %). '"H NMR (CDCl;) 8 0.90
(m, 3H), 1.42 (s, 9H, Boc-CHa), 1.35 - 1.60 (m, 4H), 1.70 - 1.85 (m, 2H), 3.00 - 3.15 (m, 2H), 3.30
-3.44 (m, 3H), 3.65 - 3.70 (2H); 130 NMR (CDCl3) & 10.8 (-OCH,CH,CHs), 23.5 (-OCH,CH,CH3),
28.6 (Boc-CHs), 31.3, 41.5 (C2 and C3), 69.9, 74.5 (C4 and -OCH,CH,CH;) , 79.5 (-C(CHs)s) ,

155.0 (C=0).

29



79.5 (-C(CH3)3) , 155.1 (C=O. 3.23 1 tertButyl oxycarbonyl

4- met hoxynet hyl - pi peri di ne (61KS83) [0133] Mel (0.094 g, 0.659 mol,
1.1eq), I1wwoensioBsasyl oxycar bonyl - 4- hydr oxynet hyl - pi peri di neqidl%$81308 (0. 129
g, 0.599 mmol, 1.Ceq) and NaH (0.029 g, 55%in mneral oil, 0.719 nmol,
1.2eq) were reacted according to GP4 to give the title conpound (61KS83)

op O e 9,2956 ﬁtertBMo%ﬁoW%bbﬁoﬁ)&@M—4 7Hz, 12.2Hz), 1.40 (s,
0oCc-TH ),

S B T it e etpiinengiih § b R AR 5 353 bibort™,

( CDC13) @_231 ﬁlgfogo@ tﬁ]ﬁ&ylor&@argonyﬁyﬁ)eﬁdmmé’ol% 95Dg, 01717 TmE), PﬁQO%)/@ ©(6$13).3) ,

155. 0 1 tertButyl b 4- et hox .
( 61|<890)am[n@>113m1 formete (t. E{;gy%u%liyg@ %%%@%%W&?r&z% @E A GP!Se ?‘?e%‘:vﬁl‘eh@qgll KS81)

(0. 100 Qunfly i}xﬁ%lm@g)(@ Thl % 693 2Gstersp 95T MM (GRYGH) 50090 (& 632 i, -and

i tle conpbRICHoIKEI0T. 0B, BITOR) oy Qi Chet & 1. S HE 5%

ig‘?’leiJ—%é H;Zémz b33z 1193J1'|2}5J86'12Hz @egmumﬂg),ssw,zlug—?,ms ’CH),

)
- CH2 OCHAT)3 T2 q,CMJ@%Cléﬁzﬂ’ 5 308 10 G 3Bt b B
CH2CCH cg@)é)- 7653(4;(@;1{5)3)21-&51(1:36) NMR (CDC13) 8 15.3 (-CH2OCH2CH3),
28. 6 (Boc- 9.3 66.6, 75.6, 79.4 (-C(CH3)3), 155.1 (C=0. 3.25
1 tee taut xycarbonyl - 4- hydr oxyet hyl - pi peri di ne (61KS82) [01351
4- Pi perlgg(peejf BRRxdpipdtiding (798S8@ mmol ) was di ssol ved in di oxane/ wat er

1:1, 50 mCy followed by the agddjt f Boc20 » d
(NaHCCB (8. 62) 5’1‘?@1036%701 uﬁof?Tg | I%F%rﬁ%ge%st?lééfdé‘% e ’b%S/m‘t"%’q’)denﬁy }ffﬂre

for 24 h 19@29’5@ é)‘é?i&lﬁ@@ltdmezw(hiMMSV\@&oDanDEMe(GOmUI’W@S camf@im&ie@ﬂaé\m c

phase was consequeti vel ptri q S
NaHCO3 f@ﬁmba)\é@ld%)?ﬂﬂwﬁﬁ% 0] egs] Teatt oh ang%gf\l/chg%a;ce)gtz?gﬂcz@ ?HQ&U

3 °'1V§2t (%ﬁlagfn}gesytrlﬁﬁwﬁd fdded 2FONROM NEO(IO146BB A} rfiktuiey was ex0B0gd WA N P@Dﬂs)

=4, 6Hz, 11,8 1 onﬁaldun
J=12. smyomtaneﬁmrg%nw phigpe asglrig azséﬂrz%ﬁé“&%“% §£‘%§“&%fb‘% ke s ¢ MR
(CDC13) (379%@6@ OF 463H8) as 8718w CAITH; mdwridl B 0sE, fosthe Bext mcupn(sifm(‘@ﬂmlé)

ikl b utt§ Y -k s

1- t er t Buy ¥k quycanbgayAHA-OPHICHYRE Y 184 pi Pt (i 2D, 2(6611@82?1 (‘13%1 aSer 36

mol ) and NaH 0,872 52% [ o8037) VB
accor di nd 35 {5 vt %5?7%2?%13 b %&nd“%%f%sse rorea 2% B H MR
( CDC13) $=112gp 7@;15],, -OBH,CEAIR)Z °C 1 XV (CDAL:)3 8P - 101 X@Q%Cﬂl %4 (t,
2H 12 6Hz 82('@4 O-IZ CHZCH

%ﬁ* Hz@i% 3?2rﬁ ?;Mcz Tﬁﬂl\%@%%ﬁ §H3()28 Eoc 32.4, 33.1,
36 4 44, 1, 58.8 (-CH2CH20OCH3), 70.4 (-CH2CH20CH3), 79 4 (

331  4-Cyclohexylmethyl-piperidine (S6NK128)

[0141] Platinium dioxide (200 mg) was added to 4-benzylpiperidine (1.75 g, 10 mmol)
in BtOH (20 ml) and HCI in dioxan (20 ml, 4 M). The flask was evacuated, flooded with hydrogen

and this procedure was repeated twice. The reaction was stirred vigorously at r.t. for 72 h then
platinium oxide (200 mg) was added and the reaction was stirred at r.t. for 18 h. The reaction
mixture was filtered through Celite eluting with EtOAc and the solute concentrated in vacuo. Ether
(50 ml) was added and the reaction concentrated i vacuo. Water (50 ml) and ether (50 ml) were
added then sodium hydroxide (2 M) was added until pH 12. The phases were separated and the
aqueous phase was extracted with ether (2x50 ml). The organic phases were combined, washed
with brine (20 ml), dried (K,COs3), filtered and carefully concentrated in vacuo to give the crude
title compound (56NK128) as a pale yellow oil (1.42 g, 78%). 'H NMR (CDCls) 8 3.04 (m, 2H),
2.56 (m, 2H), 1.72-1.55 (m, 9H), 1.45 (m, 1H), 1.32 (m, 1H), 1.18 (m, 2H), 1.05 (m, 4H), 0.83 (m,
2H); HPLC-MS (ammonium acetate) [M+H]"=182.3 (calc. 182.2).
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C(CH3)3), 155.1 (C=0O. 3.27 Ceneral Procedure 5 (GP5) [01371 The al kene
(1.0 equiv) was dissolved in MeOH (10-50 nmL) and ammonium formate (10
equi v) wawoaeskso The reaction flask was then flushed w t Pcargo/3isesor e
adding Pd(10%/C (30-700ng). The reaction mxture was stirred for 4h

before the catalyst was filtered off wusing celite as filter aid. After

fﬁncen';]rjiﬁt ;)n4 mgthﬁmﬂlg%mmet(m?mgp in DCMt 515 30 n) and filtered -

rou co on WoOo an conce ra i v e esir
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g (ir t5 B%%rgax%&%r Ranyls I?ﬁ)(aﬁa ?{}.—ﬂ’asle RAas kva@u@;«e)d- ﬁbqsﬁedlvdthriqd(lc%@ﬂmzm)s pforegiorey,

amonli um 1 or nat e 0 vvere

react ed wegcersetsf fgice-of legprsum BX‘Q? &50%{) I%Wf‘si %‘HDA %’gﬁg Yelbia g‘g? %4{2%5& grg?%g%gh g,

Z«)H) 1T g%ﬁfc(r%@g%:ﬂle %aal&%lxem wasl"fil,teréd thPough Cefite, ehBing Wil BtOAQ afd the sgzluaag é |5 n
: - m -

3.70 ( 2ksoncq!@@teNWRW{%DZ%t§§f @0 116) Has 2 wﬁ:ﬁﬁ?ﬁt‘O%%"“%ean’t@z% 28. 6

oy e 2 Bl e B e o, 315908, . 00, opvnizs.s

{ert But y PlssircurB Aol .(aazqc?sg SR B O Ry [ gyp e ortde tie

3- Br 0”0- %on%%f&%/ FENRAES) o Q-yRil&w 8l (H154%, 93%) ) NyaRi ((:Dcnggs 3@5 (546D, B.0Bri(mer al

B 1-tert Butyl b d |
Da( 10% | 010,580, 330, 1 e Gk .66 e 2 10gdmg o 18 Gier 3 Bty Falteeg )
accor di ngyy %?g%flg@gnlgéuﬁlgc&t%%ﬁ?—wgi@alcCISIXIl(}lund (61KS66) (0.740 g, 67%
over 2 ste ITH NVR (CDC13) S 0.90 (d, 6H, J=6.7Hz, - OCH2CH(CH )2), 1.44

(s, 9H, Boc-CH3), 1.46 - 1.56 (m 2H), 1.73 - 1.87 (m 3H), 3.15 (ddd, 2H,
J=3. 2Hz, 3%35Hﬁ4Cvll%hé§§1¥iner1§1né975M45)2H J=6.7Hz, -OCH CH(CH3)2), 3.39 (tt

%g 7J (_goc C|-|31014g]1) 2. qutlmupl drpﬁldg(()(?(%a)g) wli;%a enf to 4%% éfSé gglggm%cﬁ)

(-C(C3) §) }%tcﬁﬁ @01 Gl & ﬁ&a&(ﬂhpnwpmaﬂwwm dﬂ&ui@d{%ﬁc}ed[vﬁmmdro'gm

solution o he Boc-protected pi peri di ne 1- carb

propy| oxypd gy praradarewoaRESREf tres. By, reestion WF‘YQQ %&‘n\%ﬁ 4 '5"’{} (& then

](c:ar ef1 g I L)ﬁl@tggl ggo@ﬁ,ﬁiell{et%ﬁmd é with (E&DA(S&nldl’ﬂlidt ggglte thecomemtmxecbmmo ltegive sgwé? |2 nM g

or and concentrated I.n yacuo. To .the

NaGH ( 20010 VTt S e IS ekanr Sotn R RE 7l H8 EproBe 8 2N

phase V\/g-%xfgd%:geﬁgrgg wlgqg;){so fab)l tres @gammamlamsh@itvadl tiripe gzwel) tdhed Ko£0e), d

conpoun g, se

For the. ridsted mahervily sobleatoens Fuph e Biieie sappanT Rk Loy Rl

g 394|(4tz yéfr&w érrzl 3%::%82%9@#2@112@13%) 813.60(m, REH . imnd 31;1) 1. 293 Tbr5$ 118 1x7d (HQ QHZ
4H), 1. e (m, 4H) 116 2 6, .95 s e 251 Cankrishlim Adtate] TR+ HTL1682

(calc. 168.3).

3.35  General procedure 6 (GP6)
[0144] A 4 ml vial was charged with Aniline (1 equiv) and carbonyldiimidazole (1.3
equiv) in DMF (1 ml) and shaken at 60° for 4 h. The reaction was cooled to r.t. and 4 M HCl added

(1 ml). The product was extracted into ethyl acetate (2 x 1 m1) and the combined org. layer filtered
through a WHATMAM FT 5.0 um PTFE column. The solute was concentrated in vacuo and used
without further purification.

336  4-Methyl-3H-benzooxazol-2-one (86KK20a)
[0145] 2-Hydroxy-6-methylanilin (0.154g, 1.25 mmol) and carbonyldiimidazole
(0.250 g, 1.54 mmol) were reacted according to GP6 to give the crude title compound (86KK20a).
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12. 7Hz), 3.35 (dt, 2H, J=1.5Hz, 12.7Hz), 3.21 (br s, 1H, NH), 3.30 - 3.37
(m 1H H4), 3.35 (td, 2H, J=1.2Hz, 7.4Hz, -OCH CH2CH3); 13C NWR (CDC13):
S 10. 8 (-voHBOEEH3), 23.5 ( OCHZCHZCHS) 32.5, 44.1 (C2 ramduS03)813089. 7

(- OCHZCHZCHB) 74.8 (C4). _oh met hyl - pi peri di ne (56NK128)
[0141] B34 {Teipingthyled HbenzpoxpzoleA-oug(86KKRIDY '+ o 2. benzyl pi peridine (1.75 g,
10 mmol ) [(Elt4 (28 rl,xy’;l_ﬁ,\(é d‘i@thylﬁhlﬁid (IX@‘I g 201 ndmol} aM carboreyldiimadakolea s
evacuat ed, d wi th hydrogen _and }’1? B gced&}r Slas 5&8?@6‘1@& fwi ce.
The read®. Bﬁm \Aéé mynql} vere repptgdacsaging to e togivert HHeRER O AT Ai Um oxi de
(200 ng) was added and the reaction was stirred at r.t. for 18 h. The
reaction mxture was flltered throuh elite eluting with Et QAc and the
sol ut e e etV et H-hengegxazpl-2png (6KKKIRe, m ) was added and the reaction
concentrat ed bﬂm/acug Hy\ﬁ%k?—ﬂ n(,e'i 148iln dea,seg,hem( thoi)l )md/\@a@onygtjme@zplhen
sodi um hydr o>!| de’' (2 M added unti | ?H 12. Thed%h ses qﬁﬁmﬁflt ed and
t he aqd@@ﬁ%g,dkﬁém%ﬁ’e@m@tﬁé?@ﬁr%&tﬂG@ FRegve b 8 T'Tecoﬂl?e organi ¢ phases
were conbined, washed wth brine (20 m), dried (K2C33), filtered and
careful ly concentrat ed in vacuo to_Qqi v the crude title conmpound (56NK128)
as a pal33¥ye hgthyst-3 H-panzaaragol-2-aney SORKL0gH 1 (CbC13) S 3.04 (m 2H), 2.56
(m 2H), gmgqs?S ( My SJ-mé]:ﬁylélﬂ]ln 1047 &, 3219( mmalHppd Jgamsns(ldnmxmle 1. 05
5 47 e D B b S Rl
182.2). (Q@SW\QI@V@B%E’GWP@FF@S@W@H%B P6 40 gye tho et oxyé’t yprperidine
S6NK129) [01421 4-(2-Ethoxyethyl)pyridine (0.151 g, 1.0 rrrml) was di ssol ved
in EtCH (4 n1) and acetic acid (0 ), and the flask was evacuat ed,

fl ooded 4 ity d-banzgonagel2-one L8 e was repeated twice. Platinium
oxi de (0.040 @hyya oktﬂ@@o@mt.ﬁd@ﬁarﬁmaqo P@3N gyvels23s mimale dhng | @dooyldiingdagele 1t

for 18 h. The reaction m xture vva f|| red thraough th
Et OAc an®-2Ae b1 mmeD) V@W&@Fﬁdra&‘ioé C%?gé?,%“’ eﬁfaur% %Ldrﬁﬁ %%m%{ @8 agd eZJVI and
the reaction concentrated in vacuo. Sodl um hydr oxi de (2 mM, 2 M was added
and the pr oduct was extract ed into, g (2x20 m ). The or gani c phases
were dri adl (KeChipro-34ibey oxagolZsone (80l ot 1y concentrated in vacuo to give

the crude ti t 0950] com@n&o(ﬁ@m&k&aﬁhrﬁs{o a7% el | 12§ mirholf Gind Sepripnyldignglazoley NIVR

E %Dcéﬁlg ?0123519%, t ;ﬁ mmq)) weyge rfgzt?dtaccqjdl?yé) C{_% 10 §1_&> He 10%% tigld cc?rﬁpéofl_‘g?& (86@2% 1.66

(ammoni um acet ate) [MrH +=158.2 (calc. 158.2). 3.33 4 Cycl ohexyl pi peri di ne
( 75NK45) [01431 PI atl ni um d| ox Q. ¢ .0) was added to 4-phenyl pi peri di ne
(1.55 g, 348 o2 ' SHAS i n dioxan (5 m, 4 M. The flask
was evacuat ed{01fsi]oode3:lHyurbky n)ﬁdﬂmgﬁmhna(lﬂd% e, .36 mowduend easeonyldmideale

twice. The reaction was stirr 1,90 O Itered
t hrough @20z lef HW%WW’EGPI“%{E d@ﬁ&) (It"ﬁétxé l%e&l\h(/iggﬂ(%g%%e%{l égg?gléz?ln vacuo

to give a white solid. Water (30 m) was added fol |l owed by sodium
hydroxi dg £200 2o M3t 06 RLRERK IR
[0152] A-Fluoro-2-hydroxyanilin (0.154 g, 1.21 mmol) and carbonyldiimidazole
(0.250 g, 1.54 mmol) were reacted according to GP6 to give the crude title compound (86KK20j).

344  5-Fluoro-3H-benzooxazol-2-one (86KK20k)
[0153] 5-Fluoro-2-hydroxyanilin (0.117 g, 0.92 mmol) and carbonyldiimidazole

(0.250 g, 1.54 mmol) were reacted according to GP6 to give the crude title compound (86KK20K).

3.45  General procedure 7 (GP7)
[0154] A 4 ml vial was charged with hydroxybenzoic acid (1 equiv) and

carbonyldiimidazole (1.2 equiv) in THF (1 ml) and shaken at 60° for 20 h. The reaction was cooled
to r.t., 4 M HCI added (1 ml), and the product was extracted into EtOAc (2 x 1 ml). The combined
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extracted into Et OAc (3x50 m). The organi c phase was washed with brine (20
m), dried (K2CQB), filtered and carefully concentrated in vacuo to give

t he crudewa dslesasonpound ( 75NK45) as a paI e yellow oil (]P(ﬁ&lsy,mﬁ{h%. 1H
NVR (CDC13) 6 3.07 (m 2H), 2.58 (m : 4H) ,
1. 64 ( mprgdhyer vias d6ed oner BRHSO4 @n®90ne?ﬂtrat2#ﬁ" V“F#‘L%fﬁfé bﬁ‘&ﬁ% r‘rtuk%irﬁyéf}:ae% 'ﬂ%“

[ MbH] += I 08 roduoe. General procedure 6 (GP6) [01441 A 4 ni

vi al vvai-hc ar%ré@g’(ec éAn?‘lajl%g (1 equiv) and carbonyl diimdazole (1.3

equiv) in DM (1 m) and shaken at 60 for 4 h. The reaction was cooled to

r.t. anq MsHh; gr%%deth I%H]E%ZOO-EB@)I-QIOQQ KK\l\B. extract ed into ethyl

acetate i ned org. d o] TMAM
FT 5.0 m PTFP155] umﬁ5ﬂh@l%@14@@1§’1%§dr86ﬁ8‘ézﬁ ré‘f‘éld é 8\? ugqgnggzszgﬁm
wi t hout f f oN70 3 WerbRéabigd a3ddrdisnwoGRARukifigd by da K20a)
[ 01451 5 Fﬁwlﬁ{ml&z&% (bﬁ'?’g p?(l)nn%g 165r4 : % > &&89 %g(yc}aﬁq%kl(gf f_]il)da20| e
(0. 250 @SiO}, BAMAMEI 40} © givedbe & %8@8‘1“@1( aaglo 1% °gve the crude title
conmpoun 6 /QZ 36 [ 74%Q2 /131308 (M3ORY 8 $3.7, 24.9, 110.4,
Di et hy% %&(gﬁzooxdz&%) ?@o i 8§K%Od§)g_[0126] 2)$Hydr oxy-3,5-di methyl anilin
(0. 66 g,118.42B0N1H0)9, awaak%drﬁénfidu i midazole (0.250 g, 1.54 mol) were
reacted according to GP6 to give the crude title conpound (86KK20b). 3.38
6- Met hyl - 3H- benzooxazol 2- one (86KK20 [0147] 2-Hydroxy-4-methylanilin

. 70k 3190 0e8zole (0.250 g, 1.54 mml) were
react ed accorg to3grﬁ§”;9h%g btell;h%wcr ugdel tl(mlzascorgpoumds(BﬁiﬁlﬁDOd)and 3.39
5- Met hyl 3H-b[ oxazol -2- oné 6KK20d) [0148] %1 dr Xy ﬁ NG N
(0. 147 g;arbbnﬂl@umlﬂvb)e @sd2 @a%@r’i@‘ﬂ@? PEicd sl ocqping Gg ]iurg{ﬁrg %'Wer e
react ed C@@%Wﬁebﬁ 2@3156 v&inY Biild sz%ﬁrkmmmga?(mmmgom (FBBKREDCL) 3. 40

5-t - But enzooxazo one (86K 0149%%2 d 11% t-butylanilin
(0.203 gssgzozsssr(m,u)H)aﬁdSea?r?@dnwH.),|7rﬁ6cra7z 1?;% r 51.%4 mmol ) were
reacted according to GP6 to give the crude title corrpound (86KK20e). 3.41
6- Chl or o- 3H benzooxazol - 2- one (86KK20f) 0150] 4- Chl or 0- 2- hydr oxyani lin
(0.179 g3.44. 25Brmml-}-fle Ll GGEy 97KK@%)(0. 250 g, 1.54 Mmmol) were
reacted accor to Blor& 20080 bgl% tidclee @mspoynd0BB86HKiRAS ) and 3. 42
5- Met hoxy- 3I—I—@gﬁgooxa5%)?m§%oneo (862 %y) [8151 I—%(%o]xig %qﬁb]% xly%@u l'in
(0. 175 gearBongBliimivakle GmWScarOb%nymeli)u wa%@iﬁqdeacc?félnéé urEle VieT e
react ed or b e Bﬁ’e G&Hﬂﬁn&l b Y IEK GBI E0.058 gf SMKZ‘(BII)TMR 3.43
6- Fl uoro éﬁb]g%zooxazg: n% ( 86KK2 (
(MeOD) 8 6.90 — 6.85 (m, lH) 7.10— 703(m H).

3.49 5.7-Dichloro-6-methyl-3H-benzooxazol-2-one ( 97KK09¢)
[0158] 3,5-Dichloro-2-hydroxy-4-methylbenzoic acid (0.331 g, 1.72 mmol) and

carbonyldiimidazole (0.285 g, 1.76 mmol) were reacted according to GP7. Purified by flash CC
(SiO;; DCM/MeOH 20:1) to give the title compound (97KK09¢) (0.240 g, 64%). "H-NMR (MeOD)

§2.43 (s, CHy), 7.05 (s, 1 H.

3.50  6.7-Difluoro-3 H-benzooxazol-2-one ( 97KK11)

[0159] 3 4-Difluoro-2-hydroxybenzoic ~ acid (0320 g 227 mmol) and
carbonyldiimidazole (0.390 g, 2.41 mmol) were reacted according to GP7. Purified by flash CC
(Si0,; DCM/MeOH 40:1) to give the title compound (97KK11) (0.139 g, 36%). "H-NMR (MeOD)
5 6.83 — 6.80 (m, 1 H), 7.08 — 7.01 (m, 1 H); BGNMR (MeOD) § 105.6 (J = 4.5 Hz, J = 7.8 Hz),
112.6 (J =203 Hz), 129.6,133.1 J=4.5Hz,J = 10.3 Hz), 136.7 (J = 17.8 Hz, J = 250.3 Hz), 148.1
(J = 10.0 Hz, J = 240.0 Hz), 156.3.
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[ 0152] 4-Fl uoro-2-hydroxyanilin (0.154 g, 1.21 nmol) and

carbonyl dii m dazole (0.250 g, 1.54 mmpl) were reacted according to GP6 to
gi ve the wous@28dsbo| e conpound (86KK20j). .3 44 PCT/US02/31308

5-Fl uor o- 3H benzooxazol 2- one (86KK20k) [0153] 5- Fl uor o- 2- hydr oxyani lin
(0.117 @.510. SRneraipiricedire 8£@PHony| di i mi dazole (0.250 g, 1.54 mol) were

react ed accorgi gt to Cﬂ?ﬂ LRI FhY Shab @ vathUsdebokylic] a‘elcb(drmp)wmcﬁllﬂﬁﬁﬂﬂ@mb})r}’l 3.45
Gener al procel ‘?

0154] A 4 S char
hydr oxy beidg 6 cqua/daltdetb}llaféae%b?q“é‘%)da“dd%lll"% ﬁé/f"br {RUBY & ai fwéege]d ; tljllov)umlieﬁ THE
(1 m) rﬂ?ﬁ &?Aﬁrﬁ pfifre o B0 269 TR rehotioh RExi@ a0k baedras..coatteaided @ D, gnd the M HO
added (% ? gg e product was extr ctﬁd ing.o tOAf: ér%v d’m‘ ated 1€
conbi necbrodi@tm@w@@@%’@t 1@@@’313’%@ &Fgm IP%CE%rIg Was d?ré over Na2SO4
and_conGenidakehddl NARUPLDRLOIE InSimERUH Seily st dsipraiobum

chr omat ogr ap gl ve of the product. 3.46 5 7 Dichloro 6
et hl - 3H- benzooxazol - 2- one (97KK10) [0155]

3, 5bDi clhggo Anelt ngﬂge%%[ag&m&ﬁg%mmld (0. 288 g,dl 40 mol ) and

car bonyldiTmidazor e o ed a

Puri 1 od by fl0a6h CC P(sslrceiz zf)eldv%)‘a’ 35% 5”2 el %‘?55‘9@1“%@‘ gﬁd
(97KK10 (ﬁé‘%‘ %H jﬁnﬁol)o Wid Mag*l 99 ﬁimbl)l#hre{ ieacteli accc?rdmg zGPEP@jfied2. 92

(116 4, _1®0u82ng andsrogCombiklash équﬂ@‘ 130 gls§§a §°1$1§ O_Qtlf'ﬁloaéé]ro/(z)’ﬂ Cié 1glnnz'ld}%%allez%I -2-o0ne

(97KKO9 %1 Qﬂe%%%gE{aApfnon ﬁepkaa@r(wyfb@mmee aei iitle( @np6Bdy(S6RKBBY) trdN4) s.and

car bonyl azol e

Puri fi ed69sy). {H-28R @DCIQ)S‘I b@g(s[ﬁﬁﬁ)h/@-@i‘-r %2942“1?5{ ﬁt e?lc*)lfl ((\I{lo{llqé@% &o%ﬁd
(97KK09a1q(1g~)m@gé%@%g%%ﬁm@m5 16990142.961882.(m | H), 7.38 -

7.33 (m , 10.38 (br. s, 1 H). 34858rorm7
fl uoro-3H benzooxazol - 2-one (97KK09b) [0157]

5- Br onp- 80 g, 0.39 rrm)l) and

car bonyl i mol ) was_ r eact ord 0 7+
Purifi )éd by f @62 CC2- Hsir@z% -BoprrEbyzgip 219 ?%36*29% \]/§8 %dtpkggfépi}%ﬁgsrﬁl
(97KKO9D) &?‘60%3 g,%990 _}&16?31(): haPh-lENM&) 1§i\i/§| Qb mndd) Pée reabted econtingto HPS. Prrifidi -

7.03 a3 I -3H b 7KK
(o8] msbgmmmcmm%ﬁaxmw Kessbpoeniral sy FoREH AREBROEe |

bonyl di 3 I it Cdngbuad 3fiy) OE6TRY.
cor 2on, Sy pARIRh R, 4R sl 50 DI e oncmtune oty

20°1) t
( 97KKO09c )78%H0. 1H4WI§(CB@%6133{QNWR7(%@:§3)’39‘)19’ 3? (%%}%Eg‘i élé‘g%“ ?rﬁgoy%
3.50 6 7 Dif} uor 0oy sty Bepz A0XAAR! v 2NREE (SIS 223, 28.9, 107.8, 1206, 1244, 1293,

131.9, 141.8, 156.5.

354 5.7-Diisopropyl-3H-benzooxazol-2-one (86KK39a)

[0163] 2-Hydroxy-3,5-diisopropylbenzoic acid (0378 g, 170 ~mmol),
diphenylphosphoryl azide (0.468 g, 1.70 mmol), and Et;N (0.172 g, 1.70 mmol) were reacted
according to GP8. Purified by using an Isco CombiFlash Sq 16x [10 g silica column, eluting 0-50%
FEtOAc in n-heptane (41 min) then 50% EtOAc in n-heptane (10 min)] to give the title compound
(86KK392) (0.234 g, 63%). 'H-NMR (CDCL) & 1.25 (d,J = 7.0, CHs), 1.25, (d, J = 6.8, CH;), 1.34
(d,T= 6.8, CH), 1.34 (d, ] = 7.0, CHa), 2.94 —2.87 (m, CH), 3.24 — 3.17 (m, CH), 6.89 — 6.83 (m,
2 ), 10.23 (br. S, 1 H); "C-NMR (CDCL) 8 22.6, 24.5, 29.4, 34.6, 105.9, 118.9, 129.6, 131.2,

140.1, 145.7, 157.3.

355 5-7-Dibromo-3H-benzooxazol-2-one (86KK3 9¢)
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[ 01591 3, 4-Difluoro-2-hydroxybenzoic acid (0.329 g, 2.27 mol) and

carbonyl dii m dazole (0.390 g, 2.41 nmmol) were reacted according to GP7.
Purified W d3loasdsoCC (Si 02; DCM MeOH 40: 1) to give the tirdreusvesmosnd
(97KK1 1) (0.139 g, 369 H NVR ( MeCD 3 6,80 (m 1 , L - 7.01
(m 1 H; 13d0MYR (B lbremﬂz@s‘wéﬂ(xybﬂ“;%‘: ﬁﬁé J (94'7§8 H2) ll?Plz %‘) 20. 3
Hz) 391@%};11%&10 aZid él(@4¢j2g 9.6F miblP ani2 JE:NLEOL63 £ J1.61 mYn0® Were réacted 250. 3

240, 0 0
PCT/ USO za/c@m@@g to GP% JPuG@?dePiaPSHisﬁ sl Eé‘)l‘é‘#%%ﬂ I%E(é%\o ﬁ%ﬁ%ﬁ%ﬁ AP s
char g)ed étW E% A E%Pﬁ}ﬁéﬂtﬁlea@,ndmﬁ mwﬁ Ef@imqohemyémmS@ﬂomﬂ tOfﬁaYﬂi@e(@e .
equi v rne am ne qul v an ol u e snhaken
a’? 1100 qompemndy(éﬁKW%b %&5@% er B-NYR Ols &’ﬁ&% égcﬁhgh%xmr%mﬁé
| i
cool ed ty MM@?CWS%?O% {1i3)o, 1?7”411%1? 13p80duat1ss@s extracted into

et hyl acet: he“conbi ned org. Iayer was concentrated in
vacuo before being purified by using an Isco Conbi Flasch Sg 16x to give the

product . 3! hﬁ]bg‘ﬁogﬁ% gmg%g e (86KK37a) [0161]
2- Hydro

azi de (0. 548 9163. 99 2rI=IBdIr<)xy-4am@thEty3MZ(>l9 32@18333?%5 B? S‘R%ﬁ‘ gl?’l?%gghor

ot um. | BidstPaR t 25 i Bt BN (P21, 238 i) %ﬁ‘&%‘f@b"?&iﬁm g e
n- hept any < mIs@o]CdndnEjasheSqtltﬁé [40tg %11‘?96194;‘3‘6‘&} elutingaki3s ‘7% ‘g?)mfb ne 69%
VR ( &?&Jfﬁ%. &?E&?ﬁc%m%% Q) 1 596 tieBrtelecklpoufi BEKK36) 9 2(6rg H,

9.29 (b . 107.7, 121,
129. 1( rlgca/ IHM@MSOBm7o(ss@§mbmr703|6r6§émzbﬁ%éz98| Q%Gﬁ‘bz(%éeﬁk%%s 510162]

2- Hydr ox L Sopro ( 199 1r§glgl ])55 i phenyl phosphoryl
azi de (0 % %W%gﬁg g}g N ﬁﬂgigﬁﬂl . mmol) were reacted
accordi ng to GP8. Purified by usi ng an I sco C0an FI ash Sq 16x [10 g silica
col um, C zboggazoltf ne( 1§ mn) then 50% Et OAc in

n- hepta“' o pigmet PP rrpou)nd (97KK37b) (0.263 g, 78%
1H NWR (CDC1310166]1 332 ¥igkrody-456 auﬁgthozy@ﬂgc)lc 3agid (60436 = %. 0,2-¢H) , mmoPg

0. 92 (! 26 MR (GRQ13) S
22.5, 28d@heriYEP?°@%°rX‘26”ﬁZ@e 801623%1 d%‘mé’% 5%3139(1 (0%331% b1)3051& 2y 5 5 7
Di i sopr OawOrcﬁlkgtbmmumzmby ﬁbn[g‘m T@BkHKBEFlish Ba 3P [10 g silica column, eluting 0-50%

i pheny! SHOAD ok pr s P g 158 56y 05 s fefal it BRRe e e compouse,

mol ) wergsKEeRef @950 gqam)dmgMMDW) SP_U?h (fs,|Q@Hab,y3 $is(E, r@Céﬁ 446> fc%Frﬁa‘ Fl ash
Sq 16x [10 | | t th
50% Etxo&@m«%sé'qﬂi%?gﬁ%z Ui v e SULECE R S GO B
813)2341g3}2@_§f/p4.5_0,11-§-5l\4l,\/f§6(70DC13) 8 1.25 (d J=17.0, CH3), 1.25, (d, J = 6.8,

358  4.5.7-Trichloro-3H-benxooxazol-2-one (97KK26)

[0167] 3,5,6-Trichloro-2-hydroxybenzoic acid (0498 g 2.06 mmol),
diphenylphosphoryl azide (0.567 g, 2.06 mmol), and EtzN (0.208 g, 2.06 mmol) were reacted
according GP$. Purified by using an Isco CombiFlash Sq 16x [10 g silica column, eluting 0-30%
EtOAc in n-heptane (43 min) then 30% EtOAc in n-heptane (10 min)] to give the title compound
(97KK26) (0.344 g, 70%). 'H-NMR (MeOD) & 7.24 (s, 1 H); BC.NMR (MeOD) § 113.3, 114.8,
123.8, 128.8, 132.3, 140.4, 155.0.

359  5.7-Diiodo-3H-benzooxazol-2one (92L.H49)
[0168] A 4 ml vial was charged with 2-hydroxy-3,5-diiodobenzoic acid (0.780 g, 2.00
mmol), diphenylphosphoryl azide (0.202 g, 1.99 mmol), triethylamine (0.550 g, 2.00 mmol), and

toluene (4 ml). The mixture was shaken at 110° under an Argon atmosphere for 20 h. The reaction
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(d, J =6.8 CH3), 1.34 (d, J = 7.0, CH3), 2.94 - 2.87 (m CH), 3.24 - 3.17
(m CH), 6.89 - 6.83 (m 2 H), 10.23 (br. S, 1 H): 13C NWR (CDC13) 6 22.8,
24.5, 29.W0 BM2&s50105. 9, 118.9, 129.6, 131.2, 140.1, 145FCT/UHZ38083.55 5

7 Di br ono- 3H—benzoox zol - 2- one KK39¢ 03/.028650 PCT/ USQ2 308
[0164] 3 XBOYHTEAUA Kydr ?&%%’H%‘Eﬁc‘@c?f‘@ th(’@f%lvg“éas A 4 C;Y Hieke 12
di phenyl phagpheicybiazd 6g. lefer 4AScahcentrated ik befardep 3N11(i@1 163 by flash 6T

nmol ) were react or di.n Pu fled an I | ash
Sq 16x [ gﬁéwﬁﬁe%ﬁ@ ol ot b Bee ofR R pe AT IOR0R)

t hen 50%gEp496 N'MK\ mmpm 3420 3m(1|ﬂ) i H) a. 7g|—vao {hel Hp,tllms (mmmnac(x\&mmgd)
(0.345 g 739 . ' g % 17 (s, 1 H), 7.38 (s, 1 H);

13C NMVR (¢ )57@196&83() 1 7’2[01312 13f1831 9 152764 128.3, 133.3, 142.4, 155.2.

3. 56 6- Met hoxy- 3H benzooxazol - 2- one (86KK39d) [0165]

2- Hydr oxy- 4- met hoxybenzoic acid (0. 433 q,. 2.58 mmol ), di phenyl phosphoryl
azi de (0.3348 d¢-metheg-dfpqnyooxazelt2eonefQ2LHO8%K1 g, 2.58 mmpl ) were react ed

according to g Pur Wf4 BialRhs Uedrfd vk J-Byarox0hdihd:36hzSd adifiX0.54616) 290

silica col um, elutlng 0-50% Et QAc i n n-heptane (31 nln t hen 50@6Et cin

n- hept ananpol digheyylphosphgrsy @zifn9-302tg, d.98 dﬁwh Aetingerrs 4y 0(%3 2Pemgol). agfoy .

1';_" glg/R( b%@@e (@ nﬁ%i‘ﬁe ﬁlﬁmrg; @thakegl 2319100 uﬁd@%n (AHgonlatlhB) Sh&e 9cj7_r12(()) }gTﬁﬁTzegdﬂon H) ,
r , 7, :

144, 7, 138x®@re waszooled @ rg 7W4t66adéﬁ%tlﬁ%>@y %%@H%’@E é%‘mcteﬁ ipjpathykasripig §2 ¥

[ 0166] 2- 1% B NoMbRe HorB BN XU PERNERitGted® fhcldeiddBe Gruddtidcdmpld (92LHS58)

dlphenylphos horyl azide (0.633 g, 2.30 nmol), and Et3N (0.233 g, 2.30

mol ) wer®3#x@kcted according to GP8. Purified by using an | sco Conbi Fl ash

Sq 16x [10 g silica colum, eluting 0-50% EtOAc in n-heptane (31 min) then

50% Et OAc in n- heptane (20 mn)] to give the title conpound (86KK39e)

(0. 050 g,3:611047-Nifuo-3kenzogegyl-2@ne (92LH)Y  ocH3), 3.81 (s, OCH3), 6.41 (d, J

=2.2, 1 H, @ (dA 4] nid \galzwdélzohar ed’%xthlil-hﬁl%x@@r—mtr&enﬂd‘rh acld3@66\"¥R2(ODl\/BO)

8565 56. 6, 89.8, , 113.0 , 145, ]I S155 g

7. Tri ohl grobHEREoRLEH a?ld%%zo@gg? kr?%“)lm?lb i%eﬂry axine (0.350 3 200 0D, n

3,5,6-Tr 'tGllﬂér%r(Qha{ % meXue §ag giaﬁerﬁ&'lqjoo(lﬂdé}gﬁ AngnZatlQﬁspHﬁB |f()r 20 h. The reaction
di phenyl phosphoryl azide (0.567

6
mol ) werBxpEvggoledords éﬁaﬁba"é@‘g“ IPDT%nfll‘@él G%S?Ctﬁgwﬁg g‘PﬂNl &l (gégr‘dP’P%— Tg“éh Sq
16x [ 10 gyapdrl prase @gl AR ST, Uinil REnRntRA inBERC The prodi@pianarifiédbyifiash Chen

e R R S Y

114.8, 12328y, A8B8- Bsa &34 18, 140.4, 155.0. 3.59 5
7-Di i odo- 3H—benzooxazJi 2one (92LFM9)

3.62 _ 4-Methyl-7-isopropyl-3H-benzooxazol-2-one (92L.H71)

[0171] A 4 ml vial was charged with 2-hydroxy-3-isopropyl-6-methylbenzoic acid
(0.389 g, 2.00 mmol), diphenylphosphoryl azide (0.202 g, 1.99 mmol), triethylamine (0.550 g, 2.00
mmol), and toluene (4 ml). The mixture was shaken at 110° under an Argon atmosphere for 20 h.

The reaction mixture was cooled to r.t., water added (1 ml), and the product was extracted into ethyl
acetate (2 x 1 ml). The combined org. layer was concentrated in vacuo before being purified by
prep. RP-HPLC [conditions: stationary phase, Luna 15um C18; column, 250x21.2 mm; mobile
phase, 20 ml/min, H,O/CH;CN, ammoniumacetate buffer (25nM)] to give the title compound
(92LH71) (0.100 g, 26%). "H-NMR (CDCls) § 1.34 — 1.29 (m, 6 H), 2.37 — 2.35 (m, 3 H), 3.22 -
3.17 (m, 1 H), 6.94 — 6.87 (m, 2 H9, 10.70 (br. s, 1 H); *C-NMR (CDCls) & 15.8,22.5, 28.8, 118.0,
120.2, 1254, 128.6, 129.0, 141.4, 157 .4.

3.63  7-Meth i—4-iso ropyl-3H-benzooxazol-2-one (92LH76
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[0168] A4 m vial was charged with 2-hydroxy-3, 5-diiodobenzoic acid (0.780
g, 2.00 mnol), diphenylphosphoryl azide (0.202 g, 1.99 mmol),
tri et hyl awions/0@8s650 g, 2. 00 rrm)l) and tol uene (4 m). 'Iillter/mﬂoxztswoe was

shaken at 110 n, Ar trms her ction
o7 058680 poy DRI 33508 AN R BATE wif itk fmgEh o °1a“f1r‘i‘)
and t he pf(®ARHY, 200 saneX) d]ph:éngtthosphmybmdpl(o 2@y, 4190 nfrol) tricthyMn)ine (NS0 gORDO ned

&’ (s oS P RERRFE G TR kR Ve PR & 200 DRy bl B ebe™"

conpound [TH&tekitdh n(igu2 Gas cq:p,led26 % . wiker/dN@Rd(( DMBOIndSherpraduct was S&adted intb etfly]

7.71 -7.7
117.7, 13 Ceé"rg &%’é ghh- 11%‘2’1 0. I?Grk%asf"“"eflﬁl ”’3‘(40%‘%%‘% xb§2‘§|1°“§‘§‘%‘ﬁ2-‘/
(92LH58) p@AGRP-HRLA [mmdmoak M$nm’yq1hg&edLmat tbug ﬁy&jro@hymﬁ zﬁmmamyimemﬂ@

acid (0.3 phenyl )
triethyla as9 %Ozmg%dp %éé%’(gﬁum ol )‘;,4lllp gtgtf Ci’l éj‘érng%]flg&n{o) gwel' Wile)&%’i’pou
shaken at (9]211]9176}1(«)@66 g,m7%)g‘(thM[{m¢le)raal 29 (d, 26.9Hz, ThB), 1Qacd,ijon7. OI‘HszHE)ge was
cooled to_r,t r adde 1 nm), and the product.was extracted into

thy! acerdd & o5 5T Gt S Wokprnds obgs they b MBS Hoador et 2
vacuo gi veo.lhiassy ure, 148, e28:6Mpeond3 E927d58) (0. 345 g) 3.61

7-Ni tro-3H benzooxazol - 2-one (92LH59) [0170] A4 m vial was charged with

2- hydroxy: 3-ni trobenzoic acid (0.66 g, 2.00 nmol), diphenylphosphoryl

azi de (0. %@#@M@WM@M B et hyl amine (0.550 g, 2.00 mol), and
toluene (4 nl) {oﬁkqe M At wasriokasilskakes aﬁaréeho Mﬂﬂemena&hléicmqrbnatr(rp B&lﬁ\‘)e for
20 h. The reactl xtu e oled tor wat er was

ext r act ed“HPPRdw lfﬂ?F ?]]a S‘i‘x(?i5 ) IHM@CH\%F@} a“ﬁ‘h%‘%d 9&7&1%I 5’6%& @i‘sz
and concerhétaihasixiufe Waaddd vtran@ apd @RUEbduststridiéd ihiogTH0Y,. Thasdmbited ofgSu@&;

0,
Et ?;C; ggwg% \r{;.?leéhe ti\ﬁplsg% an gogggn(r%ﬁggkzﬁa)cuosgsér% Sﬂlﬁ_ ed ;Lf"}lal\s/lllq co?lmvrﬁlo) 6
7- 1 sopr opyiredofiepiggoguzol - 2- one (92LH71) [0171] A4 m vial was charged
W th 2-hydroxy- 3-isopropyl -6-nmethyl benzoic acid (0.389 g, 2.00 nmol),
di phenyl phosphoryl azide (0.202 g, 1.99 mol ), triethylamne (0.550 g, 2.00
mol ), angleés ol ﬂthKoébeth)-BHmbﬁzdﬂilﬁoﬂmenmm&)ken at 1100 under an Argon

(1 and ¢ nitafoaud e B RO SH § TR e et 9 Erhe.

conbi ned 252 mody end Ka0,q05¢E B} 3.96 ﬁﬂldl)nn\l\&e:ﬂ‘l@(]lmeﬁl) merdrhdgl pdsidiced Gpy.

D5ox21. 2 RSB SR AgEa ol SRR BR s ERrruRh TR R8T 8 i o

(25nM] to give the title conpound (92LH71) (0.100 g, 26% . 'H NWR (CDC13)
61.34-%%9_&{%!@ _3%7-%“;35 3.22 - 3.17 (m 1 H, 6.94 -
6.87 (m 13) S 15.8, 22.5, 28.8,
118. 0, [0175] 2—Hydroxybenzoth1azol (1. 003 g, 6.50 mmol), 3-chloro-1-iodopropane (1.361
g, 6.66 mmol), and K,CO; (1.021 g, 7.39 mmol) in MeCN (20 ml) were reacted according to GP9.
Purified by CC (8iO,; DCM/n.heptane 1:1) to give the title compound (62KK21) (0.847 g, 57%).

—tj

3.67  3-(4-Chlorobutyl)-3 H-benzothiazol-2-one (62KK29)

[0176] 2-Hydroxybenzothiazol (0.496 g, 3.22 mmol), 4-chloro-1-iodobutane (0.722 g,
3.24 mmol), and K,COs (0.576 g, 4.17 mmol) in MeCN (13 ml) were reacted according to GP9.
Purified by CC (SiO,; DCM/n.heptane 1:1) to give the title compound (62KK30) (0.487 g, 63%).

3.68  3-(2-Chloroethyl)-3 H-benzooxazol-2-one (62KK39)

[0177] 3H-benzooxazol-2-one (0.425 g, 3.05 mmol), 2-chloro-1-iodoethane (0.563 g,
2.84 mmol), and K,CO; (0.647 g, 4.68 mmol) in MeCN (10 ml) were reacted according to GP9.
Purified by CC (Al,O3; DCM/n-heptane 1:2) to give the title compound (62KK39) (0.158 g, 28%).
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120.2, 125.4, 128.6, 129.0, 141.4, 157.4. 3.63

7- Met hyl - 4-i sopropyl - 3H benzooxazol - 2-one (92LH76) 36 WD 03/ 028650

PCT/ USO2/ 81838284501 72] A 4 ml vial was charged with PCT/US02/31308

2- hydr oxy- 3- net hyl - 6-1 sopr opyl benzoic acid (0.389 g, 2.00 nmmol),

di phenyl phosphoryl azide (0.202 g, 1.99 mmol ), triethylam ne (0.550 g, 2.00

ol ), a§%9t0|3£d?'aﬁlo(répr$l~3]ﬁ$@nz&ﬂxﬁdﬂ-’2%n Kx3aken at 1100 under an Argon
at nospheie ftor Ne reaction %ure GOQ d t .%ft. w%%§4 added
(1 n), and t HH78F odudk- bw&%&@ﬁﬂﬁ@% 13661?19?) aYE 'f‘b" PERrORRng % & The
conbi ned 4% Qnmély?lya%a 12D, (RFIEN.HRkRb] A Macnql haior@e hattad apordify ©dHy
prep. RP-HPLC [condltlons statio narﬁ Rpﬁse un 15un1C%2%%@% ng

250x21. 2 Prrifiedriyti € éSiOpHASM/n-Iptaps } ik RC é‘bﬁ@@@\tj‘ tle SRR N 5% er
(25nM ] gg%glve the title conpound (92LH76) (0 066 g, 17% . "H NWR (MeQD)

5125( 6.9 Hz, CHB)126(d J = Hz, 2.30 (s, CH3), 3.01
(quint, J = 6.9 Hz, CH), 6.95 - 86(m2 ;13C—NI\/R(CDC13)5142

22. 9, g 3@ 78 318.Chiordiayi 3Hﬂeaﬂo§>gazam]§?& ﬁm 143.6, 157.6. 3.64 General
rocedur & reaction S s C

Eenzot hi azol - 20§Ak (13 E‘?ZV?"aZOl@h‘i’Iﬁr(gﬁi%igafﬁla @ggﬂﬁﬁ"\}y“’dﬁ’ﬁﬁn%&o & 5

equi szd OYEEHbS 3dng1ﬁ2ﬁ®§|@) ﬁiglg B&d mibol) id MeCW(l?Lﬂnl}'lweth&cted aarotdmg\tond}m ur e

was a e wat er “and the product extr

oo vasnitnd B MSIOmRBYaeaira dOnDEND 2 et et b Bar IR R s L O
purlfled4g flash col um chromat ography (CC). 3.65

3-(2- Chloroethyl) 3H benzot hi azol - 2-one (62KK38) [0174]
2- Hydr oxybenzot hi azol (0.508 g, 3.29 mmol ), 2-chloro-I-iodoethane (0.499 g,

2. 52 mmlg)s; andskR03pdn@ ¥ b@irotBiadd-2ramel(107LHOMECN (10 m ) were react ed

according to GP9. Purified Egpﬂ 1. t he
title CO?rpound(’@@? KK3ngy(1@le§:QZ<ﬁh1a%>hg}§ 30% ) 611m0151%pcthfle ro-1- 1od%2>enttane % g‘ﬁ)
3-(3-Chl %@Bﬁ@g#ﬁ&@dﬁ@m&ov hi 98 @lindly vae réBRKKD)difeib THP. Purified by flash CC

t

et 0 b o L L RS 2

accor di ng 43qy @?{g 15’#’-'1'1'?758:(4 %3gt519%6m) Bopliane72:Hg CHy), Gy e 7t0he
title compound % 2KK21

0,
3- (4- Chl dmoBbEDyTG NOR @t&ﬁ%@zgw é?s.éZ b6k OY)6s (84730, 123.2, 1264, 1372,
2- Hydr oxyjpgnpzot hi azol (0.496 g, 3.22 mmol), 4-chloro-I-iodobutane (0.722 g,
3.24 nnDIB and K2C03 (0.576 g, 4.17 mol) in MeCN (13 ml) were reacted
according to GP9. Purified by CC (Si02; DCMn.heptane 1:1) to give the

title compaund (56 O3 AR bz @hiafoE Yone (1D76802

- €NZ00X -

0 2-
(0.425 g, 3.0 1Y, Zﬁ@mxa?e@zwthﬁa%faé%éékﬁe“t@“@g &@hllm ‘?ﬁﬁ%@’i&‘%g&n one
K2C03 (0. 56 funfbi), Fud8s, 00,9771, %%&1}%{&1r}acwaraecom@gcﬁom%emmamyghsmcepg

(SiOy; DCM) to give the title compound (107LHO02) (0.491 g, 91%). '"H NMR (CDCL) & 1.53 —
1.40 (m, 4 H), 1.80 — 1.73 (m, 4 H), 3.52 (t, J = 6.6 Hz, CHy), 3.95 (t, ] = 7.2 Hz, CHh), 7.44 - 7.03
(m, 4 H); *C NMR (CDCls) § 26.2, 26.6, 27.6, 32.5, 42.7, 45.0, 110.6, 122.8, 123.0, 123.1, 126.4,
137.2, 170.0.

3.73 __General procedure 10 (GP10)
[0182] A 4 ml vial was charged with benzooxazol-2-one (1 equiv), 3-ch10r0-1-

jodopropane (1.2 equiv), and Cs;CO5 (1.2 equiv) in CH;CN (1 ml) and shaken at r.t. for 20 h. The
reaction mixture was added water (1 ml) and the product extracted into EtOAc (2 x 1 ml). The
combined organic layer filtered through a WHATMAM FT 5.0 um PTFE column and concentrated

in vacuo before being purified by using an Isco CombiFlasch Sq 16x to give the product.
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Purified by CC (A1203; DCM n-heptane 1:2) to give the title conpound
(62KK39) (0.158 g, 28% . 37 WD 03/028650 PCT/US02/31308 3.69
3- ( 3- Chl owwpisapsdsy - 3H benzooxazol - 2- one (62KK30) [0178]  PCT/US02/31308

3H benzoo ol -ch - i odopropane (0.854 g,
4.18 mlﬁaﬁ@%’("rm‘ﬁg thJi3%eﬂTf’SX§1Q’;%'—%%é§@ m) were reacted

according to GA83] PurdrhdestimbiiylCXE-b&iz0&xazdDCNna (§EKK2AREDMEF Isplubdéiv)3-dhtoreHl v e
the title,

KK3Q) 0 13
LT 4 ol CPATBSe S e bap 58 hooedis 8 1 A8 e WereweEdARIEE 2 one
(0.419 g, GB1® Purifial l)y usthgh @b @ohnbnRjzd;h [8qt &R €10 §sibcarcotymn, Slufide GrEs )EtOADGh

K2C03 (0.500 I e react accordi 9.
pur 11 ed” ByRee & 550 Mipr s HelE dhshaitane (la o e B Pie s e e aitaha
(62KK28) (0013 gQQHMZt&B@:lg) 8231221 (&; ChHb)p2. op@nCM )) 3. 65—&,ble:ﬂwum aHo)l 4.24 ane
(107LHO1) [018 Hyd ox benzot hi gzm %

5-chl oro- J-l%%ib‘lﬁeﬁ}({én@%@ %110, ﬁH) 2C pPC13é%d7@sé%i§B41( 4@?71%83 §2@0mml)
were reacied ag£ondgngi49, B9, Purified by flash CC (Si02; DCM to give
the title conpound (107LHO1) (0.461 g, 90%. 1H NWR (CDClB) 6 1.59 - 1.53
(m 2H, 1.87 - 1.75 (m 4 H, 3.53 (t, J =6.6 Hz, CH2), 3.96 (t, J = 7.2

zii 7CHi)103 75 44313 @th?onrc(pml) 547 d‘%eth@%@z%&m?&leﬁssmm 27 0 32.2, 42.6,

3- (6- Chl or ohexwﬁ 3H tféhdfoéﬂrda%qhﬂz?%h@ze%nﬂwy {Sélﬂé%?w BRF  sotution, 3-
2- Hydr oxy&esaaatibi and ng,gl 472 nQndU’TQJn)l csHeoh{o199-4,- 1. 06 ah Rere( Rad&B 0,

2.0 mol), and Cs were reacted accor ing tqg GP9.
Purified #yordmgsn GEEO- évgﬁeéby E‘)‘GM an 56@ Pv@blﬁ feh 811 e 10 sngibiarrglympe Plutiee §-

(0.491 g, 2594 %ioAd hh NMRpfa 3ﬂ111§ tﬁen5§S% ElOAQ(lmnéﬂégtane (10 m1n)% to glve the title
1.80-1.73(m 4H) (t 2 03 (m
4 H; 13@%@“’6‘%@@@1@ (98942$) %NMRQ(?DQM 33.28-2. 242111?0}1435 2§2 (?eﬁﬁs@s 2 M

123.0, 128y}, 3 %3@ =5, 91ﬁZ éhz) By @3 36773Hz(3mﬁf %|68Q§ Q%ﬂ!érﬁé;q 1@%1\4[[{0182]

A4 m vial 'was c ‘benzooxazol - 2- one l'oro-1 -

i odopr opa@qla)@“eﬁq@l?%'ﬁ’wa?ﬂﬂ 6%2(1%4(12024,é%?\1)3 9ri333918]@ﬂ5( 1550k.) and shaken
at r.t. for 20 h. The reaction mxture was added water (1 m) and the
product extracted into Et OAC (2 Xx 1 m). The corrbl ned organi c |ayer
filtered 3h9 oudi3-Ghiprenmoppl /13 Hrhepropa pn(86lsk2kedpncent rated i n vacuo

0 n soMti 1-
before bei ”9 185]1 Ed é}h( U3 Uxé}ad?{iaéﬁé? J:l:;%ﬁs‘i@(z@&b BR¥ bR, $&nloRe
pr oduct . 03/ 028650 PCT/
1odopropane (0.480 g, 1.47 mmol), and Cs,CO; (0.299 g, 1.46 mmol) were reacted according to
GP10. Purified by using an Isco CombiFlash Sq 16x [10 g silica column, eluting 0-25% EtOAc in
n-heptane (33 min) then 25% EtOAc in n-heptane (3 min)] to give the title compound (86KK21c)
(0.092 g). "H-NMR (CDCl;) & 2.28-2.21 (m, CH,), 2.38 (s, CH;), 3.58 (t, J = 6.5 Hz, CHy), 3.97 (1,
J = 6.7 Hz, CH,), 7.01-6.92 (m, 3 H); "C-NMR (CDCLy) & 21.6, 30.9, 39.7, 41.9, 108.0, 111.0,

124.5, 129.0, 133.0, 143.0, 154.8.

3.77 __3-(3-Chlorpropyl)-5-methyl-3 H-benzooxazol-2-one (§6KK21d)

[0186] Crude 5-methyl-3 H-benzooxazol-2-one (§6KK20d) DMF solution, 3-chloro-1-
iodopropane (0.480 g, 1.47 mmol), and Cs,CO; (0.299 g, 1.46 mmol) were reacted according to
GP10. Purified by using an Isco CombiFlash Sq 16x [10 g silica column, eluting 0-25% EtOAc in
n-heptane (33 min) then 25% EtOAc in n-heptane (3 min)] to give the title compound (86KK21d)
(0.062 g). '"H-NMR (CDCl3) & 2.29-2.22 (m, CH,), 2.40 (s, CHs), 3.60 (t, J = 5.9 Hz, CH,), 3.97 (4,
J = 6.7 Hz, CHy), 6.91-6.87 (m, 2 H), 7.07-7.05 (m, 1 H); "C-NMR (CDCL) & 21.7, 30.9, 39.7,
41.9, 109.0, 109.9, 123.1, 131.3, 134.2, 140.9, 155.0.
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3.74 3-(3-Chl oropropyl) -4-net hyl - 3H benzooxazol - 2-0 86KK21
Crude 4-net hyl - 3H benzooxazol - 2-one (86KK20a) DM~ ngu'gi on, 3?Z:hl[ grlg?)} -
i odopr opaw® (302830 g, 1.47 mmol), and Cs2CO3 (0.299 g, 1.4 muERB13eere
react ed acordl ng to GP10. Purlfl ed by usi ng : co Conbi Fl ash Sq 16x [10
95|I|hc. SrrButp joroprpEe)-1d-bp I 3 mn) then 25% Et OAc
i n n-heptane ééﬂég] i n)du mgyhﬁniobidzsl-@eﬁaa@em«jeswml)non( Bellot-1g) .
1H NWVR ( CDC1 2. 37- CHZ) (a Hz,
CH2), 4.iddbp{dpane (9. 480&, 8 4i742nm<@,+29 ?zc@ai%z%‘%g’( h%@’i%) Ve e Nﬁfha?&ﬂ%@)
é7'7;’ 3326:}61&€Jnfﬁzd 1? aﬂ-@s@o @omg-l?f&sloS 142406, sﬂikzzolamn,le?\&n% 0-2438EMAIBS5. 2

( oropr % -di net h %H— ben oxa one (8 A(t%% 40184]
Crude 5 ﬂh@tm(mm\?mﬂbéﬁ%%Qé%m 0 @%aﬁ'é t‘%&?f{h‘{“‘ %94)21 )
chloro- 1ol 90)0 (&Bcf‘ﬁ&gs - A&, )2,31621215 @smﬁm (299599Hi Glﬁ)mml)

& ccor

were rea i'ng to Purl fied
16x [10 AQOQS(tIJI=ea7g:GHQm‘114 éllm(m,rﬁgHD ’Cp S%Irﬁq gg%tﬁf?g“{c%g@rﬂ A?E ?h

25% Et c i t the titl
(0.094 g é’#@&%"’f@%ﬁ%%& 50 52, (m o?iz)ttz.e3zc?21,)ouorﬁ),(8233gl?)s,

gHB) 359(t J =5.9 H, CH2), 394(t J 67Hz CH2), 6.68 (s, 1 H),
12(7)34(31 Iy ] ' ki1 39 7, 42.0, 106. 4,
Z Chloro rop

- 6- net hyl - 3H- tms&]oox azodte @Chim@ XFB&QKM@;OI{Z@@B5§6 HPMF SOlutlon % chloro-1-

6- met hyl - 3H ben I
i odopr o plﬁﬁ%pr?@nﬁzl g@f@z P 7\'};fmgl (a§§ 'ﬁa%;gf )ég%s 9 h@%ﬂgngﬂ wéte %Hc@ﬂ Qcdording to
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" 'hSSt ane. (058l ' S Grpibobie ol RO AORKHAFDIL HolisRis SR O

(1:|:F2 ;\INR : Ceogro 5ne2(02|99 g, 227 upl) Giid)Gs,C0-40.20% g, CHBImoB veoe (eectedJaccorémg 9y,

13C- NVR F@lbé:féﬂ“ﬁéd EYL“S}“g gtz)rs‘é’%"i?@‘%@s}‘%i’ 58[? égﬂ lﬁg“m)mn é}u%%gaz?% Eltglfcj‘n 0

éﬁﬁorzo 140 %@5 1in) B6n mwma&s&pﬁ@ﬂmom ®18Gghe éﬂe}@rrswtmdsﬁ?@ﬂ( 13}1 (3
Pr 0(5)079? o HE RRIZ RO58R% 145 2952 (ROEHZ 840 - 3.57 (n, CHY), 3.97 - 3.93 (m, CH),

3.80 (s, OCH), 6.65 — 6.58 (m, 2 H), 7.07 — 7.04 (m, 1 H); “C-NMR (CDCL) 8 30.7, 39.5, 41.8,
56.1,95.6, 107.1, 110.4, 132.0, 136.7, 155.1, 156.9.

3.81  3-(3-Chloropropyl)-6-fluoro-3 H-benzooxazol-2-one (86KK21j)

[0190] Crude 6-fluoro-3H-benzooxazol-2-one (86KK20j) DMF solution, 3-chloro-1-
iodopropane (0.480 g, 1.47 mmol), and Cs,COs (0.299 g, 1.46 mmol) were reacted according to
GP10. Purified by using an Isco CombiFlash Sq 16x [10 g silica column, eluting 0-20% EtOAc in
n-heptane (33 min) then 20% EtOAc in n-heptane (3 min)] to give the title compound (86KK21j)
(0.157 g). 'H-NMR (CDCl5) § 2.22 — 2.15 (m, CHy), 3.53 (t, T = 6.1 Hz, CH,), 3.92 (t, ] = 6.6 Hz,
CH,), 6.95 — 6.82 (m, 3 H); °C (CDCls) 8 30.6, 39.7, 41.7, 9.5 (J = 28.7 Hz), 108.3 (J = 9.4 Hz),
110.5 (J = 24.2 Hz), 127.5 (0 = 1.9 Hz), 142.7 (I = 13.6 Hz), 154.5, 158.8 (J =241.6).
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[0187] Crude 5-t-butyl-3H benzooxazol - 2- one (86KK20e) DMF sol ution,
3-chloro-1- iodopropane (0.480 g, 1.47 mmol), and Cs2CO3 (0.299 g, 1.46
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(1 2o, Eflﬁﬁadéz(io nﬂ'xgl_‘j;to?glﬁeétﬂe"% & éllogg%h d (91@0@)(( 1 241%).FENMR ZFeBI(

/ 02865
PCT/ US02/CPI308 2.3, @R Cglzx 3AGK1 brSor 6k § @itf J u&r9 C%‘p?a 33?\%32%?%3 "O%Se
(B HIa L. &y U 188 Pod (Y fly 3H¢-RfiRe 82615 &l cBefs 30 BOKIG Akn, B 983,

109.5, 1103 1253 144.1, 156.1, 157.3.

385  3-(3-Bromopropyl)-5.7-dibromo-3H-benzooxazol-2-one (97KK01b)

[0194] 5,7-Dibromo-3H-benzooxazol-2-one (86KK39¢c) (0.138 g, 0.47 mmol), 3-
bromopropan-1-ol (0.078 g, 0.56 mmol), diethyl azodicarboxylate (0.098 g, 0.56 mmol), and PPh;
(0.148 g, 0.56 mmol) in THF (4 ml) was reacted according to GP11. Purified by using an Isco

CombiFlash Sq 16x [4 g silica column, eluting 0-60% DCM in n-heptane (36 min) then 60% DCM
in n-heptane (15 min)] to give the title compound (97KK09b) (0.152 g, 87%). 'H-NMR (MeOD +
CDCls) § 2.35 —2.30 (m, CHy), 3.44 (1, ] = 6.3, CH,), 3.96 (t, ] = 6.8 Hz, CH,), 7.25 (s, 1 H), 7.41
(s, 1 H); “C-NMR (MeOD + CDCL) § 29.7, 30.8, 41.8, 103.6, 111.4, 117.4, 128.5, 133.3, 140.4,
153.9.
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i odopropane (0.480 g, 1.47 mol), and Cs2CO3 (0.299 g, 1.46 nmol) were
reacted according to GP10. Purified by using an Isco Conbi Fl ash Sq 16x [10
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accor di 9550 935}.§r%§g§yr&liﬂ1%?7-ﬁﬁso“ l@fﬁ&nh&ﬁ@ml—%ﬂbrﬁmam)sq 16x [4 g silica
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br omopr opajy- 1- ol icet.hyl303408l 6.arbpryl)at.e3 (septlhd g,
or onopr of ag(éhg Bgfgzl%}gy 105088, PBb)ue, dicetvl3084 ERORH)AL.23 (Bp

6.8 Hz, CH), 3.15 (sept, J = 6.9 Hz, CH), 3.49 (t, J = 6.5 Hz, CHy), 3.98 (t, J = 6.7 Hz, ), 6.88

(s, 1 H), 6.96 (s, 1 H).

389  3-(3-Bromopropyl)-4.6-dimethoxy-3H-benzooxazol-2-one (97 KKO05b)

[0198] 4,6-Dimethoxy-3 H-benzooxazol-2-one (86KK39¢) (0.050 g, 0.26 mmol), 3-
bromopropan-1-ol (0.043 g, 0.31 mmol), diethyl azodicarboxylate (0.54 g, 0.31 mmol), and PPh;
(0.82 g, 0.31 mmol) in THF (4 ml) was reacted according to GP11. Purified by using an Isco

CombiFlash Sq 16x [4 g silica column, eluting 0-60% DCM in n-heptane (35 min) then 60% DCM
in n-heptane (15 min)] to give the title compound (97KK05b) (0.035 g, 43%). 'H-NMR (MeOD) &
2.30 (quint, J = 6.7 Hz, CHy), 3.43 (t, J = 6.6 Hz, CHy), 3.77 (s, OCHs), 3.88 (s, OCHz), 4.07 (t, J =
6.8 Hz, CH,), 6.47 — 6.37 (m, 2 H).
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(0.211 g, 0.80 mmol ) in THE (4 mM) was reacted according to GP11. Purified
by using an Isco Conbi Flash Sq 16x [4 g silica colum, eluting 0-60% DCM
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7- Fl uor oqﬁ%’éré%%gazowggﬁég%%mga) (OggLrg%1 gg, 1.21 mmol), 3-
br omopr opan-1-ol (0.202 g, 1.45 mml), diethyl azodicarboxylate (0.253 g,
1. 45 Mol 5 93 and RRRRhyHI. ﬁ&ﬂv&obeﬁzﬁxﬁldmh%né(s 3(4 M) was reacted

according to GP 117 Purified by usin I's
J [0202] 1-(2- Chloroethyl) 1,3-di ydrobenzo?mldazol 2-one (178 mg, 0.905 mmol) was

used according to GP12. The crude product was purified using an Isco CombiFlash Sq 16x [4.1 g
silica column, eluting heptane (5 min), 0-40% EtOAc in heptane (20 min), 40% EtOAc in heptane
(10 min)] to give the title compound (56NK93) as a pale yellow oil (204 mg, 78%). 'H NMR
(CDCls) 6 9.26 (br. s, 1H), 7.10 (m, 3H), 7.04 (m, 1H), 4.28 (t, J=7.6Hz, 2H), 3.44 (t, J=7.6Hz, 2H);
HPLC-MS (ammonium acetate) [M+H]"=289.0.

3.94  1-(4-Todobutyl)-1,3-dihydrobenzoimidazol-2-one (S6NK94)
[0203] 1-(4-Chlorobutyl)-1,3-dihydrobenzoimidazol-2-one (456 mg, 2.03 mmol) was

used according to GP12. The crude product was purified using an Isco CombiFlash Sq 16x [10 g
silica column, eluting heptane (2 min), 0-40% EtOAc in heptane (31 min), 40% EtOAc in heptane
(15 min)] to give the title compound (56NK94) as a pale yellow oil (491 mg, 77%). 'H NMR

43



Combi Flash Sq 16x [4 g silica colum, eluting 0-50% DCM in n-heptane (46
mn) then 50% DCM in n-heptane (10 mn)] to give the title conpound
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1- (4- Chl O;,rgb@bﬁ.t )—-6]& szzmyHCo]bEmz@]Dﬁlgeﬁzm 3@-18he1,(129e3mp1 28, 0 4hmdP}4has
used accordin roduct Lfl using an |sco
Conbi Fl asH-% zﬁ%ggﬁ @ﬁr‘?@%ﬂ @E}F’)’ﬁﬂﬁm & ﬁﬁgqﬂepézﬁe (2 nin), 0-40%

Et OAc i n heptane (31 mn) 40% Et OAc in heptane (15 min)] to give the
title conpound 5 . y Loy, 779 . 1H NVR 43 WO
03/ 028650 : A, LOFA Y, 7.10 (m 3 7.02
(m 1H), 3.92 [()ms] 2H) Socﬁurﬁﬁytﬂﬂ[ﬂe (me)mg,m ﬁmxo@ r6;0%41H)011) W&P&@hm’vlﬂadmﬁ

acetate +=31
3-di hyd|)f d%&/lrlﬂf ﬁp&g;?&atr%osglge S hae% ﬁ{é@%?ﬁ[ rgfé Lddeh. The slurry of NaH in DMF was
1- (13- Chl odcapd 9pylly e Lh@dxdxyvgnmmhm@um@m@ lrxn@mmd)wa@n@ at §90C HAdst reols

;IS\E/,‘ g ta ﬁgo l?eltr‘eagtlon was si]irred at}a% for 56] lrpﬁlgndy gﬁlor%%oﬁc?eﬁ{a}@&add é §@ﬁ&n¢of)%ﬁﬁ%c to

ml) was added slowly. The reaction was stirred at r.t. for 1.5 h then water (10 ml) was added and
the reaction acidified with HC1 (2M, few drops) then made basic with aqueous sodium hydrogen

carbonate solution. The product was extracted with EtOAc (3x30 ml) and the organic layer was

~—

washed with aqueous sodium thiosulphate solution (10 ml), aqueous magnesium sulphate solution
(4%, 2x10 ml), brine (10 ml), dried (K,CO,), filtered and concentrated in vacuo before being
purified by using an Isco CombiFlash Sq 16x [10 g silica column, eluting heptane (5 min), 0-40%
EtOAc in heptane (35 min), 40% EtOAc in heptane (20 min)] to give the title compound (S6NK91)
as a pale yellow oil (162 mg, 8%). 'H NMR (CDCL) & 8.70 (br. s, 1H), 7.09 (m, 4H), 4.22 (t,,
J=6.5Hz, 2H), 3.84 (t, J=6.5Hz, 2H); *C NMR (CDCly) 6 155.11, 130.28, 127.74, 121.91, 121.60,
109.63, 108.45, 42.75, 41.16.

398 1-(4-ChlorobutyD-1,3-dihydrobenzoimidazol-2-one (56NK92)
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conpound (56NK36) as a while powder (12.15 g, 80 % . 1H NMR (CDC13) S 9.93
(br. s, 111), 7.11 (m 1H), 4.00 (t, J=6.2Hz , 2H), 3.22 (t, J=6.8Hz ,
2H), 2. 34wopsniegesd=6. 8 Hz, 2H) HPLC- M5 (arrm)ni um acet at @CT/soki3#30802. 1.

L0205] - ( 3 CrlBBBYy opi Rt 00 PeatEROE PER U U R ciadist PSRN B0
3.79 mmol) vweisr magommmmgh@oDmﬂzo nﬂh@as:adalde Phosluei oﬂ\IBISHpﬁJDMF @ds

w0 Ot e Ry bbby 3¢ ol EPelih B (B5HhAbPc 1R 1o

give t he he teection wpostingd (EBNKSS0 xmstlmnpa:hbrq#eﬁddobmmel(z (402 ngnolﬁiﬁ%MF 514

Nl\/R g Zogn?)) wa@ fé%ejd%}_(éﬂy 2?;&_@ feacglog fva% et]dlj)[ St go gsﬁ—é he% %a?er ?@z@l%ﬁ}g e 2 (s,

61 54 30, gl@(jee@ﬂqn deRBfiaBwit IC] 2BV, ﬂa@?drélﬂ) thtf) hadd basiodd:itld Qqﬁaus%dlaﬂ 1@5{;0@@1117

gpéf:m'\//grg enzglm g(glglbﬁg% OdLJ %%ngtefﬁ%g%z@og&gﬁom éﬂ%ﬂ@}wwiﬁ

mol , 60%Vrashedwvllt)1 amsumghedthwsmlphatb gohﬁ}Ma_-( 101:01), :{qluéouﬂ Mﬁesﬁlﬂh SlBawd solution

2} g\l/)\,{sshte :‘3642/t "hy 0 belg\igldnq ?Ta)wadfle@?g%g)i) teT llrf?h;)%? ?iatfﬁpﬁ (‘T%%a?e“?ggded

under ar gpwified Phesingarc IstoGombilash Bq ﬂ@d[latg siliCa feolumi Oeluing Hepi@ie (5 min), 0-40%

1-chl

The™ oot BOARBLARF: L g dofl pbRo TRdack Poian 2 i Ebe AR SRUEY

t he react asompakcyetlpWiodd4 16 hi 19, HZM/IRfl (2060 Bp_ei_)rﬁ]lstﬂies] mmflmdo}a(m @I% WH§{3 9ds .
utln e product was extracted w

SN At N RSk P ) A SRR L v s 9 s e

t hi osul phaoenss tlsuyj 15612 1t05) 1o9a&wmu7a W%S&@Swz@@tmﬁ@h&ﬁ(‘aﬁﬂmmﬁé/@

2x10 m), 0] dried (K2C33), filtered and concentrated in vacuo
bef or e be?cﬁée?g\ﬁ"(é]f gazby using an Isco Combi Fl ash Sq 16x [10 g silica

col um, el uting heptane (5 mn), 0 40% EtOAc in heptane (35 min), 40%

EtOAC in [ ) . onpound 856NK91) as a pale

yel | ow oi ¥7¢16 3o : drobgnzgimigazpls, 9L 7,09 (m 4H),

113(2)2253 t, 127J 72[050&, 2|'H)(3 C'Jilofﬂépréﬁyl) ﬂ?&hﬁdlﬁbegédﬂﬁglaﬂdﬂ%d%{? ;2 %3)108 ey, 11,

1- (4- chl oveBY 1‘5‘1‘31 it Sﬁld?%%?@b"’@ﬂ‘?&qwﬁrd’é‘?& M, 3 A 1 é%&?&b%ﬂ ?QNV@"@EWG?%SO

PCT/ US02/ 8it30 8t r.t IBZQ?WatBﬂleumn) hydiddde ar(dzmpmct s eamatted HRYEIOA QD3N

washed wi Q er an ar her (10 m

added. Th{éﬁ.és?ré IHXF (‘Wa ﬁed Wé‘swséa t@p%%ﬁ@ ﬁ‘?"%%?‘%ﬁ@r@?ﬁ azoI e

(1.34 g, d]r&dnﬁiaC%)J il tENE a(nﬂIOCGmbéntrated (077 uzﬂﬁi:erbeﬁfegtbélng pukified %&Cﬁsir@naﬂ/\@&o

stirred rg n l-chlo do e (2,

DVF (5 ?ﬁg‘}"%}:ﬁ‘&’ d‘ég%‘n@?&/ﬁ‘ﬁ’a g, 8@@% hep %2&]&"& Peﬁ/‘hgt(%ct mq‘f‘fle}?nel 48 1

t hen wat emin, BO%nEDAneis ha;lh:hedzl(amdo] tolgiver thartifld @mpaaidi(SENRA1VistapaldGleligw M1 T ew

drops) tha;Re, 3R MH (hAJULOLE (SO BoBYEr Y88 06 (¢ 3=6.681z, 2m), 3.85 ¢
J=6.6Hz, 2H), 3.42 (s, 3H), 2.25 (pent, J=6.6 Hz, 2H); HPLC-MS (ammonium acetate)
[M+H]"=225.1.

3.100 3-(4-Chlorobutyl)-3H-benzooxazole-2-thione (56NK132)
[0209] Iodine (127 mg, 0.5 mmol) in DMF (2 ml) was added to 2-(4-
chlorobutylsulfanyl)-benzooxazole (697 mg, 2.88 mmol) and the reaction was heated to 125°C for

24 h then cooled to r.t. Aqueous sodium thiosulplate solution (5 ml) was added and the product was
extracted with ether (3x30 ml). The organic phase was washed with aqueous magnesium sulphate
solution (4%, 2x10 ml), brine (10 ml), dried (K,COs), filtered and concentrated in vacuo. The
crude product was purified using an Isco CombiFlash Sq 16x [4.1 g silica column, eluting heptane

(3 min), 0-10% EtOAc in heptane (25 min), 10% EtOAc in heptane (2 min)] to give the title
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carbonate solution. The product was extracted with EtOAc (3x30 m) and the
organic | ayer was washed wi th aqueous sodi umthi osul phate solution (10
m), aquewwsosmagisesi um sul phate solution (4% 2x10 m), mdmeso@/EBosd ),
dried (K2C®), filtered and concentrated in, vacuo befaqre bei nﬁ% gér ifi ed by
usi ng ancingmondGATKAsha BhiteBxdpn 68 gigs 1%k 31 NYR(GDCIR 3 36 g HEht 2R &m

min), 0-4Q% . L 68, BHSA06 (h, DDt 30 em( mn)] (o
gi ve theéltg %llgt(lc%)gﬁ%bﬂ%ﬂﬁ&zzl%%é gssﬂé Jpgl e ye Iow(0| I )(3416%@@19% 1H
NVR ( CDC13) 810 48 (br. s, 11-1), 7.26-7.00 (m 4H), 3.95 (t, J=6.8Hz,
2H), 3.59 a8 B A BnShuybyB7 (m 2H): 13C NWR (CDCL3) 6
158. 88, 107. 74, 44,32 6329'8%
29.53, 25.66: [QzumLc- MS 508rmio Atskirivvasa elierzed e itly Wﬂﬂldpléésh%e @sabiy (3.
1-(3-Chloro benegtol 082055 Anena (vfz@:Nl@oo mf)0208]
1-(3-Chl or'o ng%M g ﬁloggpg&ﬁhé glegizﬁc}l}{@nmazolgzmoﬁezgoz 10 o E{g)#%t

net hyl |d’ﬁ¢me<t(riv55 stirred #6° Q’r‘fml4§ houys VR (39 e b3 FeO Q(Mm "Y?fe ad fS and

MeCN (10 \Rgésés %‘%E ge(??ra{gh Th qu%{ouoa% se &S N rglextyéefeﬁ kvith BEOAL QSOM&@STI%?B&&BH@& drgt he

product The or anl C washed
wi th aqumyatswegdnwrﬂ\famwimmw@dp d’fyilﬁﬁ% "%15 CFHdy | PTOGP s P‘ir %)’to UMM d
(K2C) , ! & thelRk RbRpoRH gsmm) AR m%)USI ng
an |lsco %o%%%%ghﬁ@gj S{laé%ﬁgll 4?(%9%0 Srm el Et : t29.

m n
0- 50% Et BANNIR (@Dﬁta)a&'néw@ 2H),3)60 (639D, ¢ 3Hh; 718%%8?(741@ <Fn1ﬁ19]7(§5o7 § ve
the titl NKO oi | 1.93 g, 869 1H NVR
(CDC1|3) @“Vﬁﬁpﬁ?ﬂgw %é‘g‘a}’(%e&te Eiﬁl’emyﬁioja@(,vt )= 6.(6Hz, gl—l), :?85 (t,
J=6. 6Hz, 3.42 (s, 3H), 2.25 (pent, J=6.6 Hz, 2H); HPLC-MS (ammoni um
acet at e) H] =2 1 ' (fsf kﬁﬁ\q tyI) 3H benzooxazole 2-t hi one
(56NK132) ih?fé was  added to 2-(4-
chl or obut yI sul[21y| ) - BéA 2 dieals shae¢dwih PﬁjnPOEHCBB( ‘Pl’j’Pr - HEEdp ks d18h was
heated tq éﬁ,@ f((%32 %3 &K}ﬁéﬂ‘ﬁfgi ﬁ(ﬂ% @?70%02 3 minol AR GRS (S0Eli)Lwas ditres i Pat e

sol ution uct was extracted with ether (3x30
m ). The forZdmiucs. Waas €10wels was advled avd thp Phaserewere separERds TRFAIEEAUS RIASE WA BT ut i on

(4% 2X1% et bl &&oﬁoﬁl\kﬂﬂedédx&%eﬁ'ﬁ?g@%)phasﬁ bi@laid pudsopRaeplpaked | 1

vacuo TI& urif usin Sq 16x [4.1

g silica tcdfynma fo girajile agdmeteameour(dgs.‘rhMQS) (@2%@% EtTéMB @HC%?)?%%W( %@ mn),

10% Et OA t WO 03/ 028650

PCT/ USOZ/ g&gﬁ? 305 ﬁh“}‘(ogé@g%?i ﬁel*éhﬁ%.ﬁéﬁ%%ﬁﬁr (68 ngy, 10%. 1H NMWR

(CDC13)5736(m 1H) 7.28 (m 2H), 7.13 (m 1H), 4.25 (t, J=7.2Hz, 2H),
3.62 (t, Jrf. M1%B.2 (m 2H. 3.101

1- ( 3- Chl ' 5LMD2). [0210] A 500 m flask was

charged with PR 12hdol Azueemmr@I(lA&&t@ 82, 63nmo)) gp dry FHF ) ml) was stirred in a

%zggl (r)ﬂr ;) 5’%)0 n(ﬂq‘ﬁlgl{ QR?ﬁ-léd%I-g—ym;rom%Zlcml(QS@QS %@%s(dlﬁ%olged 2%y TEF 20 /1) MeCN

and added slowly. The mixture was heated to 35°C. Stirring was continued for 2 hours at 35°C and
overnight at room temperature. Water (20 ml) was added drop wise and very slowly, followed by
addition of H,O/H,SO; (1:1) (50 ml). To the resulting mixture NaOH was added (until pH 7) and
the two phases were separated. The organic phase was dried (N 2,S0,) and evaporated to dryness to
give the crude title compound (85LM16B) (5.0 g). The material was used for the next reaction step
without further purification. 'H NMR (CD;0D) & 1.92 (qv, 2H), 2.80 (t, 2H), 3.61 (t, 2H), 7.00 (t,
1H), 7.05 (t, 1H), 7.33 (d, 1H), 7.55 (d, 1H).

3.104  Toluene-4-sulfonic acid 3-(1H-indol-3-yl)propyl ester (85LM17).

[0213] Crude 3-(1H-indol-3-yl)propan-1-ol (85SLM16B) (5.0 g, 29 mmol) and pyridine
(10 ml, 160 mmol) was dissolved in dry THF (140 ml) in a 100 ml flask. The mixture was cooled to
—78°C and p-toluenesulfonyl chloride (10.9 g, 57 mmol) dissolved in dry THF (10 ml) was slowly
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The m xture was stirred 40C for 48 hours. Water (50 ml) and Et QAc (50 ml)
were added and the phases were separated. The aqueous phase was

r e- ext r acwaxb3wi2gdso Et CAc (50ml). The conbi ned org Iayer VI TEU Sh2/i3 €308
(Na2SO4) and evaporated to dréness The crude ur| fi e??rpo\é o]

col urm  adéedoivtowest tapstigring 8t 678°C farchepoup angldprslpeati tﬁ)“"t“btealpfé heet
COWDOUH (¢ %ashed xlritﬁ\M% )1ING tBerQﬁhtl(rﬁtVd aglichys s8di6d (t,
52?%% Tq{%l'S?’)iléﬁ’(nd"g\ég’14%&15) mqmﬁi’ ) % ied Mo 86l fFLC M
(ammnl Uivagantat @9 Plmangl -fepby V@ters‘(lﬁdED 1“(“307 HSpthT?yVVfS PES Eigoz ?ddl one
(85LMI5) | ud& had owhd (85CRNPOUdg). The material was use
1- (3- chlF ‘%%%%%? ‘?yégs ?ng‘%ﬁ&é di ong%( 85Lt|\!/;02) ()S(uzsz g, 1 mol) and Nal
(0. 327 gforme2e>mlmlcf}0n|SFPPéZ@@P‘&rf@ﬂF!LPPrrﬁC)‘“OD\/\/aS stirred at 50C for 24 hours.
Water (10 nm) was added and the phases were separated. The aqueous phase
was re- extract ed W th acetone (10m). §-o“o c phases were
dried (NaRE Y2 9Y1)-3Hbelzot : fhe: crude title compound
(85LMD5) (0.2 ) - JA'i (N}{Rﬂﬁm%d%& Md(&ybenmlazoliso 25D &,t4.3 @kip)), 133-80 (t,
211), 7.0 (d, . 7.15 (i %’6‘ %b}r) }45@43@&%#
') pr opandibrogio-1-BS Db 8)22 1{"(»)2@2‘}“}@\1)538% r?é?%(?ﬁ i IRTP&? P

dry THE é%r%g %@ CV‘{%f 28 héurd, 8flatbr (16 mIPARA BEOAL! (86 kol) Beré h&ﬂerdraﬂd)ltheaahy:te}p\rempl on| C
acid (5.

The m xt pwatd<Tivces pESHE S WO GNPty pProe AARE pBlsei Y

and ovey, egitli%:d ptazse hd @vrap&tea 1 Byne¥édosiive(tRcrade) t1t1aa$n@dutelo[85irM@4)\@ 3¢8 and
very sl o addi tion of H20/H2S 4% ca@150 m). To the
resul ti ng- Wh&m&@eﬁlwm thedigsideqctint sieP ?ﬂ—‘“’?‘ Ra P& Yo phases wer e
separated. The organi c phase was dried (Na2SO4) and evaporated to dryness
to give the crude title conpound (85LML6B ) The material was used
for the BhdQ6 Bd3nthiosn2-gettwl-pigpylhdfizbenzoiaza ton. 1H NWVR (CD30D) S

]7- 3:2)) Egv ll%I)H) i0 ﬁ go (A 50 240 flasR, Ehdrgbd Nv1tBH}hyd70x91(ibné¢thlazoll®6037g,0430 (mol)1 1= 1),

en (0]
3- (1 Hi nbiesimog- 91119r}9rzdt3§ﬁhy1@§?3é‘r(o(5g5’ll_l\§llgiu 56%‘3”&% B &8 hmob in CHLON 20
fﬂ ( 1;% b ngg), Wgs % r)eq(r?pmo ifér-zg Ihoﬁﬁdatzmm)) m(tjing Ey0OA 20 Ormilp Wereaaddedppd rlmphesgs (10
, Mol was | SSOl ve | N r n r
m xture WeLe @9@?’@@ Ths aquepsyPhAse Wﬁ ’5@ &g trr‘?&%ot* éﬁ)r“ﬁfof& mc?x%ﬁg&% gJ s
mol ) di ?ﬁ:%lesy@gre 'dHe(ﬁNZSB'ﬂEaI{dJeQaﬁﬁa)tedlﬁﬂr}&bssvﬂhe cruﬂﬁ PRBuE3Y 0 28EB R to column
PCT/ US02/ 31308 added f ol

heati ng P@Oﬁ@@ﬁ@w@%?%yl\ﬁwragﬁ?ée{olrgavg%eat%ﬂefggﬁ?%gt(gé}ﬁﬁﬁE'O @%u%qaon was

Wfilg hrend Wity Ewtﬁ%@?lc(&@t b (d, 3, 2tBesetaatiyr abed, 216]),16(90$dd$dﬂi) @5 (m,dﬁlggggt e ;
n ter n n

evapor at é@%(m,aﬁ»ﬁéézéatlg) 6?‘@@ %Hﬁ @l@gﬁgttqt?fr‘é‘(% ?a?gtﬁ@[i@k% ((4 0 gg :

The material was used for the next reaction step W|thout further

urification. 3.105 3-(3 Brono hydr oxypr opyl ) - 3H benzot hi azol - 2- one
?85|_|\/[)4) 3.107 GeneralProce(durel3 (GP13% y ypropyl)-

[0216] A 100 ml flask, charged with either (R)- or (S)-3-bromo-2-methyl-propanol (1
equiv), 2-hydroxybenzothiazol (1 equiv) mmol) ,and Cs,CO; (1 equiv) in MeCN (30 ml), was
stirred at 50°C for 48 hours. Water (20 ml) and EtOAc (20 ml) were added and the phases were
separated. The aqueous phase was re-extracted with EtOAc (20ml). The combined org. layer was

dried (Na,SO,) and concentrated i vacuo to give the crude product. The material was used for the

next reaction step without further purification.

3.108 3-((R)-3-Hydroxy-2-methylpropyl)-3H-benzothiazol-2-one (85L.M72-60).
(S)-3-Bromo-2-methylpropanol (0.760 g, 5.0 mmol), 2-hydroxybenzothiazol (0.751 g, 5.0
mmol), and Cs,CO; (1.6 g, 5.0 mmol) in MeCN (30 m]) were reacted according to GP13 to give the

title crude compound (85LM72-60) (1.3 g).

47



[0214] A 50 ml flask, charged with 2-hydroxybenzothi azol (0.650 g, 4.3

mml ), 1,3- dibrono-2-propanol (0.22 m, 2.2 nmmol) and Cs2C38 (3.0 g, 9.2

mrol ) i n WeGAN/e&Bom ), was stirred at 40C for 24 hours. \WNarewsogidosi ) and

Et OAc (10 m) V\ere added and t he hases wer e ... The aqueous phase
30923 . piy) : 0l bhases were dried

(Na2SH) and 8 wennt 2 a&d Uehiotleazebmpmrgdso

(85LND4) (0. é%é%tﬁ@%*ﬁrﬁ%%‘@%&é@gﬂse 7oy ﬁye eqcsion <t ep

Wi t hout nﬁmolt) red CpiﬂQs(] @atSermoQ im¥eCH (%%mtkr‘rr%erféa%d according 10 GF 1310 give

net hyl - -q9e (85LML3). [0215] A 50 nml flask, charged

wth 2- hy 5%‘2%7%5}%5 |az éq(%?%&%’g, 4.0 mol ), 1-
brom) 3-chl oro- 2- rrethyl propan (0.56 m, 4.8 mvl) and Cs2CO3 (2.86 g, 8.8
mmol ) in ﬁldS%lere?aﬁ)Pm%canel\l@%P@i%i rred at 40C for 24 hours. Water (10 nml) and
an

Et OAc (IO Ere ad phases were separa A’ zgue u‘gasphase
was re-ext rac[ﬂélﬂlw t B @Malk}ﬂ@ﬂbenzqth@z%gr%ls Y %Y)gaéﬁlpé’“ BRLE S dr i ed
(Ni'312804)d]l geg\{riﬂﬁ A ﬁd((sé Bqlﬁfnym@(ﬁml Tiask. Qhe! eixtie Geky Gtirr¥RandSedojedad ed8°Co

col um ronat

2; Et OAc/ n- heptane 1.8),.t ve, t I
corrpoundfo(l@\ﬁw\mbeélow @ddmgl <g° p-tglyggesulfopyhghie V%éhsi‘g)l’i%i in giry g&)ﬁ ]%) Iﬁ%
(octet, 8°C?’fcgq HotlflandlddleontH erﬁﬁlfk foﬂ.i h))urs TCht Qeluffor2@as( m
211), 7. %E)“E‘%%agéﬁnm"fd%ﬂ7 r% HPLG- B ( aegrrﬁironl um rt:bﬁﬁ %mlﬁl 2421,
3. 107 Gewashed with bydsehiposic 1ed(1@ml M) @&eﬁmrﬂeie@ems Sp 1&’%‘ i s W
ei ther (f r 2icRLRY glaf&p gﬂo§£nd @qwratad to dryness. The crude
2- hydr oxy anﬁ%ﬁﬁ?}agzgpbﬂg%gg;u}c\% m*rr?l 1 @& ) (1 equiv) in-MeCN (30 ml),
was stlprpwtwsm(ﬁeﬂbycqi@quém%atogmh&( 1@2(? } and EtOAc (20 M) were
added and the phases were separated. The aqueous phase was re-extracted
w th Et OAc (20rrTL) The conbl ned org. e
concent ral Bl Tolueneed sulfor i AN 2% i i '
the nexgyr eactlon step W|thout further purlflcatlon 3 108 3- ((R) 3

dro t hyl | ) - 3H ben otha 8
(Hé) SXér orm Z{Qyiéghylop?r hhHlydf@éy ?I‘?I{?ﬂé’ Pr%py@ ﬂﬁﬁ%“)z Qﬁ'&dorr%x(y TMZ5EN; Gl
(0. 751 0y 55 QST hain@lh0FS2 008 rrkolf B poflemmmmichyll AIMERLT 30 142 )nmté)(r) ¢
reacted according fo o give the title
(1.3 g). warp W@t@%}cwe%@ R Dy et Séﬂﬁz%?ﬂ%%% i ’5 Pitepd)

2- met hyl gy zph i&ﬁfnb@ 3.90-4.00 ( ,2H),70(d 1H),
(R) - 3- Brormméﬂ{?(reﬁﬁl?g%%@m % qrpg m%"r?)r?i) 2- hydrolzybenzot hi azol

pr opanol éﬁiﬁ
(0. 751 g715(01H)xﬁ13|5)735e§chI@s@ % é(d @Hé; mol) in MeCN (30 m) were
reacted according to GP13 to give the title crude conpound (85LMB9- 76)
(1.3 g. S 110 General Procedure 14
3- Hydr oxgd felady el ofS)2 B artd p ol Fequ
di ssol ved-{ n dry DCI\/I(50 rrt) in a 100 rr1 flask The m xture was stirred and

cooled to -78C :
[0219] 3-((S)—3-Hydroxy-2-methylpropyl)—3H—benzothlazol-Z-one (85LM89-76) (1.3

g, 2.8 mmol), pyridine (0.900 g, 11.4 mmol), and p-toluenesulfonyl chloride (2.7 g, 14.2 mmol)
were reacted according to GP14 to give the title compound (85L.M90-77) (0.90 g, 46% - 2 steps).
'H NMR (CDCls) § 1.0 (d, 3H), 2.45 (m, 4H), 3.80-3.90 (m, 2H), 3.90-4.00 (m, 2H), 7.0 (d, 1H),
7.15 (¢, 1H), 7.25-7.35 (m, 3H), 7.40 (d, 1H), 7.75 (d, 2H).

3.113 _3-(3-Iodopropyl)-3H-benzothiazol-2-one (61KS80).

[0220] 3-(3-Chloropropyl)-3 H-benzothiazol-2-one (62KK21) (1.58 g, 6.94 mmol) was
dissolved in acetone (10 mL) and Nal (2.08 g, 13.9 mmol) was added. The mixture was heated to
50 °C under stirring for 18 h. A saturated aq. solution of Na;S;0; (5mL) was added followed by

extraction (EtOAc). The combined organic phase was dried (N2,SO;), filtered and concentrated in
vacuo which gave the title compound (61KS80) (2.17 g, 98%) as a colourless oil which on
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foll owed by slow addition of p-toluenesul fonyl chloride (5 equiv) dissolved
indry DCM (10 m). Stirring was continued at -78C for 1 hour and at room
t enper at unw® @3gr8cd0 hour s. The sol ution was washed w th hydaauidoesimsaci d
(10 M, 1M then saturated aqueous sodi um bi car bgnat 10.m) .and finally
wat er ( 1profpnyed STﬂfvélnérC@éﬁF@ﬂlt?e‘bﬁa*‘s\é‘h%aléowle‘i érBlS(‘?@ééngéﬁ §/ refen f &3°1°8:
%\esg llhilf ?_J?V%@F@“g 4 | tzpn@&7m;uglbfed_m2?93|tzm el riematia gCHptE, (ERHO2;

: ol uen€ 4 ‘sul fonic aci
oxobenzot-8f 4t A I=y PHzp @R /- 1(385L1@§£E 6@/ ArF'OZéFNMR (CDCL) 0.0 (-
3 ((R) SCﬁg&q%%Dzzggt(Mhﬁmﬁ) -AH bepzotjumpole®s,one.1( 831 NVR2160))12¢38, 3 g,
. I'ne 4 mol ), and p-tol uenesul fonyl chloride
(2 7 g, 13532(&1’?1155 3 (P reacted according to GP14 to give the title
conpound ( 85LM73- 61) (0.90 g, 48%- 2 steps). "H NWR (CDC13) 6 1.0 (d,
3H), 2.45 sm 4H), 80390 (lm 3.90-4.00 (m 2H), 7.0 (d, 1H, 7.15
(t, 1H, (d 1H) 7.75 (d, 2H). 3.112 Tol uene 4
sul foni c aci d[dz§i 2- fTZQMhMl' v1§ V(ag <R Le db@ﬁli’- Qich!oﬁ)&mb/l-ﬁ'{ Yénroqaa2lone gt equiv),

85LMB0O- 77 . [0219] 3- drox 3H: nzof 2-one
E 85LMBY- 46»)1ty(p3pe31dmg (1 zqvev() 1(§-1 FBQb%sr‘l %’. @O é% §%1@5§ ?r?r‘g )dH%%N
%;12 ! ;Jen%‘ﬂﬂl fa?ﬂwa%c&{"%t 80 P for 6@, grt%éga%ﬁw%%mf;amé )v%s dgﬁl’e&td’ﬁaz((;idelbmms adtlen g2 t o
o give the title conpoun
NMVR ( CDC%Q) Isgcypngie (qgm (34_|)3ne-rc)121v,4 mﬁol/was gdggargl tgeolgt ??[j')at I, %%(ggﬁ? 666 ( m

2H) 7.0 nﬁﬁureu@s filterbd llﬁo&%flmcoﬂcﬁ) ontd a2&idic #-ckehangdHolumh. FBe ¢elymid H)ls washad (d,
2H). 3.113 3-(3-1odoprop

3H benzot hi azol (6 KSSO Bg m
3- (3- Ohi GHBMEIY (3¢ tﬂ%ﬁsmhet@?w Bﬁéfvafelfﬁ%z‘ri} e(“f“%%”ﬁ 2dYGATMIT \was
di ss0l VeglydBasRNASH (L 1H) vodidtbsNakl choehBatdl in 3@x8. mol ) was added. The
m xture was heated to 50 C under stirring for 18 h. A saturated aq.
sol ution of Na2S203 (5nlL) was added followed by extraction (EtQAc). The
conbi ned 391 ganig-(PpassieRind-VIRthy(INF2 &4 dthiabd 12t @k €6FKKRda)cONcent rat ed in

vacuo which gave the title c KS8 a | ess
oi | which on [0 O%ﬂ%§@8@ﬁt%%%§ézf]]§ g% OS‘?) %@@e@%@ §h§‘2 nfiSh) A
crystall Iﬁ% As ﬁlerﬂlﬂM'(O 028 ROMIRinol) Midrs reagtsd saebidingite Pl Y topgivetht ditle fcmnpduad
reactlon CDCl§ 2H,. J=7. 21), 3.22 (t 2h,
J=7. OHz, F)‘% 13 ]%%‘?QSP’&G@ OQM?WW%%%? 7.13 - 7.46 (m
4H, Ar); 13c NVR (CDC13) o 0 (- CHZCI-lZCHZl) 29.8 (- CHZCHZCHZI) 41.7
(-C2CR2G21) . , 1, , . 1352 (Ar), 168.3 (C=0).

3.114 Gerels Eltiylpiperie : XPETAS charged with
3-chl oroal kyl penzexazc@nmfoeﬁyr)ﬁe{ l(eﬂ;zcelqauo\l/-)z one éBQKKﬂ&)I (i0p2 ei U1 mmel) agdui v) ,

Nal (0. 1%Oetlgylplp endmenHBl') g, oo mn%glg:aére(reac ed acg)irdmg 2 ‘bﬂ]’%“?& );wé the Iy‘ag\lompound

(67KK17£) (0.003 g, 7%). HPLC-MS (ammonium acetate) [M+H]" =291.3.

-(4-Methylpiperidin-1-yDethyl]-3 H-benzothiazol-2-one (67KK20c

[0224] 3-(2-Chloroethyl)-3 H-benzothiazol-2-one (62KK38) (0.043 g, 0.2 mmol) and

4-methylpiperidine (0.020 g, 0.2 mmo]) were reacted according to GP15 to give the title compound
(67KX20c) (0.008 g, 14%). HPLC-MS (ammonium acetate) [M+H]" =277.3.

3.118 _ 3-[3-(4-Butylpiperidin-1-yl)propyl]-3 H-benzothiazol-2-one (62KK40d)

[0225] 3-(3-Chloropropyl)-3 H-benzothiazol-2-one (62KK21) (0.046 g, 0.2 mmol) and
4-butylpiperidine (0.028 g, 0.2 mmol) were reacted according to GP15 to give the title compound
(62KXK40d) (0.042 g, 63%). HPLC-MS (ammonium acetate) [M+H]" =333.1.

-3H-benzothiazol-2-one (67KK01

-(2-Ethylpiperidin-1-yl)pro

49



(1 mM) and shaken at 50 C for 20 h. The reaction m xture was cooled to r.t.
and DCM was added (2 mnml). Isocyanate resin (ca. 3 equiv, 1.1 mmol/g) was
added andwihe/msesbure left at r.t. for 24 h. The m xture rgasUo3izesed

t hrough cotton onto an acidi c ion-exchange, col u | Jnm S hed
with MeOH (2 [ea%6lm w-Ghbyprqm@ﬁ&%&%l%h%?%g&‘ﬁgﬂgéﬁﬁﬁf? & Ré?c%mﬁﬁn
usi ng 10% ni-um g BY@e%i A jon & & r&oletinicotdihgl i@ GP14and ghenberiteat ed
in vacu n%%éélgmdfng((aﬁ% ’;Q/)I lgi rrdg{rgiﬁ](}‘iv n- i_yﬁ%ﬁ%t% I I}ﬁ/g&gea g%(l&l azol - 2- one
( 67KK20apmpORa 2§ 7KK (1LD-(0R1 De. 7oV D\ IBLCMSKamparilin 204te C é‘ 38) (0.043 g,
0.2 mol) and 4-butyl piperidine (0.028 g, 0.2 nmol) were reacted accordi ng
I I 0, -

TS Lo g e oo KO 0 Q0 Eorl?™d - PLO M
342- (2- Ethi pi [ﬁ?ﬁ di “3-'63-&10?6 -3 EbdassieidnD a6 (62KITIg (0BFKIEL DAL f0RD3]
3- (2- Chl oroet’nyl’) - 3Hbenzot hi aZol - 2- one (62KK€8% gdgﬁOSZ E t0 15, {H@h and
2- et hy| pindetinehylpip¢diige1 (0-020 ©.0129 mwel) Wefke FRCPL 40T %’CEBH% Rt o 5to
give the tit] 7 V $1PL.C QP @RintbniuhAcetatdP VGBIV < 281Poni um
acet at e)cmp_ﬂ%ﬁﬁ@@%?g{mg‘%w) HPLORUD Qntbaty _ cetatdy
3-12-(4- Met hyl pi peridin-1-yl)ethyll-3H benzot hi azol - 2-one (67KK20c) [0224]
2—(2£ﬁh: oroethyl )- 0Zak i BEYEAB2ASKB8Ne (OKRAG)g, 0.2 mmol ) and

- met hy .

give the | L] BeRimpodid-CHaeRdbH) opuobbecore S HB U ek Dt AR °

acetate) , | MrHl o+ .50 267028 ¢, 6: Ve fedctBlickbminges GRi Mtolgive the title compound
yI)propyﬁ%wgﬁﬁfgﬁ%%@ﬁFgfﬁﬁgg§§%§y(6%KK40d(ggﬁég% + 347
3-(3-Chl (ﬁrzmeqow.w:yﬂé@%hﬂﬁ‘f%%mrw%a% ;*](6.64% g, 0.2 nmol) and
4-butyl pi peridine (0.028 g, 0.2 nmol) were reacted according to GP15 to

: . 0 ,
Sberat o) 301 L is- O B peridiod phbu-arbenzomiskol 93 (67RRpEH S (Mot UM
3- } 3- (2- Et hyl F%%%r; di 30%1Lcmé,r),g{t9?y}{lb?&dghfgalzpbﬁd (GZIloKQSB-(o.g% £ 67KMDh]) andd9 WO
03/ 028650 PCT. 2/ 31308 0226] 3-(3- oropro = ol - 2rone

( 62KK21) 2ethytpigridine (9.011 &erﬁl[ip)‘m%fﬂ}jw%@ é‘-’@ﬁ?‘} iﬁ"B‘%P’igB%{ E‘i’ 1%53 %g"rz]tﬁg?‘mo%@"‘rh@m )
were rea 605 187449 HEPEOME Qanithotfurk htaid) (MeH]'coffound (67KKA f) (0. 015
g, 2696.%ﬁ§%8%ﬁg@?g%%0z%§n1aceta?%) [ MMH + = 305.1. 3.120 313 (4

Met hyl pi peridin 1 yl propyl]-3H benzothi azol -2-one (67KK01g) [0227]
3- (3- Chl griepr apy ki vRiyvhenzanbi-axet 13 ohez¢tEiaki21gne ((IKK4MReY, 0.21 mol) and

Give the t1 Tl @23BbmouHICRE PRI S MBSOy e e Danmofind™ 10

acet at e) 4[Metfigineridd3100103g,1810 Jurhet) (véreBreaytbpiapending o GP15 to give the fitle

54~ Chl spwbung (5 REYBEASHE b A8 TINE (BoRRIB 0™, 6% mmol) and
-4 =2 ) , 0. mmol ) an

4-butyl pi peridine (0.028 g, 0.20 mmvl) were reacted according to G°P 15 to

e e S SR (02100031 S (oS (armoN um

[0231] 3-(2-Chloroethyl)-3 H-benzooxazol-2-one (62KK39) (0.039 g, 0.20 mmol) and
4-butylpiperidine (0.028 g, 0.20 mmol) were reacted according to GP15 to give the title compound
(62KK40f) (0.014 g, 23%). HPLC-MS (ammonium acetate) [M+H]" =303.1.

3.125 3-[2-(2-Ethylpiperidin-1 -vDethyl]-3 H-benzooxazol-2-one (67KK1 6-f)
[0232] 3-(2-Chloroethyl)-3 H-benzooxazol-2-one (62KK39) (0.032 g, 0.16 mmol) and

2-ethylpiperidine (0.017 g, 0.15 mmol) were reacted according to GP15 to give the title compound
(67KK16-f) (0.006 g, 15%). HPLC-MS (ammonium acetate) [M+H]" =275.4.

3126 3-[2-(4-Methylpiperidin-1-yl)ethyl]-3 H-benzooxazol-2-one (67KK16-g)
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3.122 3 [4 (2 Ethylpiperidin 1- |y )butyl]-3H benzot hi azol - 2- one (67KK04f)

[ 0229] 3-(4-Chl orobutyl)-3H benzot hi azol -2-one (62KK29) (0.025 g, 0.10
mrol ) andwde3@kénsb pi peri dine (0.011 g, 0.10 mmol) were reaxmemisoa,emsdi ng to
GP 15 to give the title conmpound 67KK04f) 0.

(amoni um acef0@8d) [I\’/h(PﬂClhIG‘O%@Q) 3 S“Z??’S“z%l Z[éil ((%%M?é %r M?and

1-yl) but X'Aei%}%ﬁﬁﬁé’t Bodz gl -021503@110(1 wKisARaoted @etdfiing to GP15 to glve the title

3- (4- Chl or obut 8 3H benzot hi azQ é}g KK29 %tt Oﬁ\g }glr 0,40 mrol ) and
4- et hy| pemroun¢{6iBKi@endd 1y s 3§ @o“%#fgws FagniH a9 MEL §i¥9"t0 P15 to
give the title corrpound (67KK0O4g) (0.019 g, 629% . HPLC- M5 (anmoni um
acetate) [ Mk 305 1. 3. 124 3 [ 4

But yl | pi pé f4-Butylpiog

5 [ 0231]
3- (2- Chl or oet hosBar 3H3b§r@9&5@z,g}1) &1%& 6@2&5{&3&93 (601(&39) 0.042. Q,OO mmxhn)olhnd
4- butylplperldlne 028

wer e r acte to
gi ve t heand ¢ibutylrinepdion d0- O%%EKf@@frﬁ‘m? N5y regete %%rcprﬁﬁc_ bg%% ﬁg:giée
acetate) .| %Jfﬂld'giKﬁgﬁg):ko 0% 4358 HILCCASTUibppacdtdb M H] <3173
1-yl)ethy enzooxazol - 2-one (67KK16-f) [0232]
3-(2-Chl or oet hyl ) - 3H benzooxazol - 2-one (62KK39) (0.032 g, 0.16 mml) and

2-et hylhp|3 eg i difsen- mvggbznaxn.%%&%e%wf lln%bég%%ogamﬁa@he@7mmfm ng to GP15 to
give the titre conpoun a

acet ate) [ M-H|[0238] 275-@3; C@"@E‘@P%l %%’fgWPW?‘%' @F#ﬁﬂ_&gﬁ g O M)

1- X ) et hyld z%ﬁry%aleﬁéqzolrg one rﬁlﬁc?lb(Kﬂe&r @)actecﬁ@cc‘éﬁn%?tcﬂ%ﬂiﬁ@o REF/tSER¢ 31308
[ 0233] 3-(2-Chloroet hyI I%f’(q RJ"ﬁné one, IQK‘?’)S[%M{}% 0.16 mmol)
and 4- netchpPPRe &7KKGD %0(91655459;) OB EFES Ccor ing to GP15
to give the title conpound (67KK16-g) (0.015 g, 38% . HPLC-MS (anmoni um
acetate) [IVH-|]+ = 261 3. 3.127 3 13 ) o (67TKK0T-2

(4- But yl| pilg@risdpH Ly F et 62RKA0g) [ 0234]
3-(3-Cnl OrOprgm SFB GKI@M@?I')SHHEH&)O{;&BIQ(&&) (e(zmco}z (©0210220.1Amod)  and
4-butyl pi peridi ne r cte to
gi ve | he spd e GgEER GO DB RiAGBTD) 095 ec DR S BIE RS e
acet ate) cpMpbllndt ((?71{3;@7 23 (0.8161288%). [HPLC-MS (ammonium acetate) [M+H]" ~2751

(2- Et hyl pi peridin-1-yl)propyl]-3H benzooxazol - 2-one (67KKO7-f) [0235]

3- (3-Chl or opropyl ) - 3H benzooxazol - 2- one (62KK30) (0.021 g, 0.10 mmol) and
2- et hyl pipgpi cﬁmw(ﬁﬁwggée_@m-ﬂvmﬁltﬂmmmonzwlmém ding to GP 15 to
glvethetltle conpo 0.0 1 i
acetate) [ MtH| 19237] 289§J %gcg 5Kty§ 31%]3%150%%%2 I%B? éﬁl&%sw&&s I\éBO Q@MB e

1~) pr opyl4-budyhipeniaRqs.azf,-20anmol) @Ef@é@e%te@)ac&[o@dﬂ%]o GP15 to give the title compound

?1 grgt %: ?ﬁrﬁ%glﬁ?‘ﬁlm" ?H-%%l@ ﬁﬁf@%( fi one V\?ecﬁte f@gct ed_oa%c%r d?néot (r)m%::’)15 ?(r)\d
give the title conpound ( 67KK07 g) ( 0 016 g, 58% . HPLC-MS (anmoni um
oo bone b okliot o Ei s sl s bl ARl ko) Ut V1 1
[0238] 3-(4- Chlorobutyl) -3 H-benzooxazol-2-one (62KK28) (0.023 g, 0.10 mmol) and
2-ethylpiperidine (0.011 g, 0.10 mmol) were reacted according to GP15 to give the title compound

(6TKK06-1) (0.007 g, 23%). HPLC-MS (ammonium acetate) [M+H]" = 303.1.

enzaoxagol-2-gne (6IKK40g

3.132  3-[4-(4-Methylpiperidin-1-yl)butyl]-3H-benzooxazol-2-one (67KK016-g)

[0239] 3-(4-Chlorobutyl)-3 H-benzooxazol-2-one (62KK28) (0.023 g, 0.10 mmol) and
4-methylpiperidine (0.010 g, 0.10 mmol) were reacted according to GP15 to give the title
compound (67KK06-g) (0.009 g, 31%). HPLC-MS (ammonium acetate) [M+H]" =289.1.

3.133 _ General procedure 16 (GP16)
[0240] A 4 ml vial was charged with 3-(3-chloropropyl)-3H—benzooxazol-2-one (1

equiv), 4-butylpiperidine (1.2 equiv), Nal (0.100 g, 0.67 mmol), and K,COs (0.075 g, 0.54 mmol) in
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[ 0237] 3-(4-Chl orobutyl)-3H benzooxazol - 2- one (62KK28) (0.045 g, 0.20 mmol)
and 4-butyl piperidine (0.028 g, 0.20 mmol ) were reacted according to GP15
to give tWe daiesesoconpound (62KK40h) (0.031 g, 47% . HPLGAYVAIS02B1O8I UM
acetate) [MrH + = 331.2. 3.131 3 [4 (2-Eth dded (1

| pi peri Mdﬁl—l\]l(lym))lamd sHaken3ii5® oo 3% &7 Bie-rpac prmpgmRRBHGejed|tp plagyater added (

3- (4-Cnl £ 92KIK218)% coMbieBorg. laflr s aaidet )anand
2- et hyl &q{) %ﬁ/r{))r #‘%‘8%%8&@21%_%%%9@ wer e react ed acclgr dlﬁh t.0 GP 15 to
gi ve thamthotlbn}emhaqggamqwmn( Blrcecdeny yag @’a@tW wth Mool (2 eplpmn e ?’5

acetate) [ Mt o onium hydroxide in MeOH (2 column volumes)
(4- Met h)PfJ&u%teli%?schUd%?-gﬂ?I? %Oqun%?gsl Ota)/eﬁrglgoxazo - one (6 Klg016 ’28]
3- (4~ Chiaod ebtueyirjteB i+ burie oTi)@a}zreﬂuciz wsp PuyiBok Ry g S 6Coazl§ byoprifg T

4- et hyl ridi | Qo Qs(ﬁ)@@.qtr@ﬁ ﬁ@lﬁ,‘iw hdeQ 20 lfdth,15 t o
gi ve the[&{nﬁ% o> S?a%m(a%ﬁﬁ%gf %?1&%(1)%1911 mo 0009 g, 31%. HPLC- VB Idl (amoni um

acet at e)HszMbq:N arnrﬁ‘aﬁunlacetsteb@@er )al procedure 16 (GP16) [0240] A 4 ni
vial was charged with 3-(3-chl oropropyl)-SH— benzooxazol - 2-one (1 equiv),
4-but yl pi peri di ne (1 2 eqU| V) Nal

g, 0.54 xnidl )3- iy [N haory B! 27391709 &L ii

50 C for 20 h s %fpgé?llz&g(aidllﬂoné &6141@11@«0 aetgd. 281
m), and the %’%%ﬂuct tsdhfeb;i}%prrl']8 t)ehdﬁlen o] Et OAc (% Jﬂg (P\\a@fb ed org.
| ayer wasmallcied 4entylpipdridine (9.8t sxGharge)cBire ﬁeﬁ“"teq'ﬁ“eco{fl& frChigs Hed with
VooH (2 G0 WHMOL WK théﬂ&%%hia@undl%mé%ta)m9 glud@d}mmr(embmwy ng
10% ammpnl um hydr ox e I'n col umm vol unes and con e rgpe%}bn
vacuo. Thesprioladt? H@ﬁfbhﬂﬂf)r-elep&)(}n PIHs h62Xd: érfdl/l@erb By E'B

[condi ti opsy RLabYONAAY Pasem, ,%%(&Wﬁiﬁzﬁ@iww; 72505239 T amb | €

phase, ni umecet at e buffer 7] 4313 (4
but y! pi ped, izdit °C NMIRp(I(m@OD)l- @Dﬁ’hl&%%ﬂ%éﬁﬁoé&%ﬁé{o Q>n°>é (@%?él@é)a)s P0241]
3-(3-Chl pr oX | - e ulB 3cGateD. 28
m*rél) ang6r Bg’?);’l r}?bé é?%e ?gﬁ il%g %h%'gl 1?rrsl*?l(ggln @mﬁﬁﬁ%ﬁg aCCS?dthl’)lg to
GP16. Pumim]eebzby_% (MH*e.p RP-HPLC to give the t|tIe conmpound (86KK25a)
(0.039 g, 429 . 1H NMR (CD3OD + CDC13) 6 0.87 (t, J = 6.7 Hz, CH3) 1.30 -
1.0 (m 9 H, 1.62(d J =119 H 2H, 197-

J = 7.2 $i135 CBID)- pbipéridin-Givid] 3 '
70 CH2 6. 94 3 aﬁp&;@ ﬁKMb 04
23. 8, 27)8 380362] 33. 9% @g&r‘?&"@) %ﬁ% A}MB% 0%28 8 1 3 1)223 £,
128.1, 1898 Shmdidndl4-bikBsipeidind0O28/s ¢ 2hmereursratestet epordf nﬁ#‘#f}? i‘“ﬁ‘e
3.135 3 g,y P'%@zgg p}ﬂgﬁj %egéﬁdtgg 8&? g&%uﬁﬂéa&z%bﬂ%mt?Bz%ﬁ‘ﬁeﬂmqmob-ﬁ one

(86KK25b -di net benzooxazol
( 86KK21brD(D,) 84384, J=as 518z, mﬁh} 1-23rd. A -(u? Y0.0i-¢9edi Jo7 Kel Ho. 0P84 —d: %mmm )
were reagted, ageordingsl g Gh6 38us 55 6% H), 2.84 (4, 7= 117 Hz, 2 H), 3.84 (1 1= 6.7

Hz, CHy), 6.75 (s, 1 H), 6.81 (s, 1 H); °C NMR (CD;OD + CDCL) 8 14.4, 144, 21.6, 23.8, 25.6,

29.9, 33.0, 36.6, 37.2, 41.5, 54.9, 56.7, 107.9, 120.8, 125.5, 131.8, 134.9, 140.3, 156.6; HPLC-MS

234

(ammonium acetate) [M+H]'=345.3.

3136 3-[3-(4-butylpiperidin-1-yl]propyl)-6-methyl-3 H-benzooxazol-2-one (86KK25¢c)

[0243] 3-(3-chlorpropyl)-6-methyl-3 H-benzooxazol-2-one (86KXK21c) (0.052 g, 0.23
mmol) and 4-butylpiperidine (0.035 g, 0.25 mmol) were reacted according to GP16. Purified by
prep. RP-HPCL to give the title compound (86KK25¢) (0.014 g, 18%). '"H NMR (CD;0D + CDCls)
§0.88 (t, T =7.0, CHs), 1.29 — 1.12 (m, 9 H), 1.65 (d, J =11.1 Hz, 2 H), 2.00 — 1.89 (m, 4 H), 2.38
(s, CH3), 2.41 ~ 2.38 (m, 2 H), 2.86 (d, J = 11.9 Hz, 2 H), 3.87 (t, J = 6.8, CHy), 7.06 — 7.04 (m, 3
H); *C NMR (CD;0D + CDClL;) 8 14.4, 21.4, 23.7, 25.6, 29.9, 32.9, 36.6, 37.1, 41.5, 54.8, 56.7,
109.5, 1113, 125.4, 129.9, 133.9, 143.9, 156.4; HPLC-MS (ammonium acetate) [M+H]"=331.3.
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by prep. RP-HPLC to give the title conmpound (86KK25b) (0.032 g, 52% . 1H
NVR (CD3CD + CDC13) 6 0.88 (t, J =6.5 Hz, CH3), 1.27 - 1.11 (m 9 H),
1.64 (d, wowo3k2gcsoHz, 2 H), 1.98 - 1.87 (m PCT/US02/31308

4H), 2. 30(s, CH3), 2. 35(s, CH3), 2. 39-2.35(m 2H), 2. 84(d, J=11. 7THz, 2 H), 3.84 (t,
J =6.7 Hz, CH2), 6.75 (s, 1 H), 6.81 (s, 1 H; 13C NWR (CD3CD + CDC13) 6
144, 143457 234800-Biky Biperidin GatipreRyRsntns Hnfboxiddl LonclBRIODY. 9, S6. 7,

107.9, 1 156. 6; HPLC
acetate) [ M+H]024$]45 P- (330h103@)rg3yp§' @g}hﬂtﬁlﬂa@ﬁ%@(‘amlﬁ ope (Q%EKZ(IQ)”%% ”8 14

Il propyloidy Aﬁﬁtwdtylﬁlbéx%%zg@é%%i?nﬁﬁ&) (828 actABABT0 GP16. Purified by
3-(3-chl orpriopyl ) - 6-net

b | K 2
mol ) andmmJHhﬂyLﬁmb§V¢ﬁmﬁ€e%Uﬁggéﬂgxgég%% %ﬁ%ﬁ%ggg}gfﬁgﬁﬁ&g%8§bcgpgp%g to
GP16. P f h P-4 d (0 SO KIK25)—
o o1 ;ral ggggj _Y7|_? m&y &'3)3 Fﬁqmbq{)g}izw cthe iod bm)cpmmmrs (o fbﬁ ;ﬁ
1 12 (m 291K, 2 H),859((8, CH})ESMM =Hd 9 Iz, D, 328?)@ 2 6_L9§§42 r?;92ﬂ~9 0123

CHZ) éﬁN‘M%(gﬁ (?ﬁh (gpé'i%a 14 %1 ﬁ\)‘]& %:553%)9933'8 36%)ﬁ)2 4348521 %5'6 63118 3_67?

25. 6, 2919043239 1338, B5.37419, 1&616 FHPIMMS (a@@omumamge)ﬁMJrﬁif’o’élf* 125. 4,
129.9, 133.9, 143.9, 156.4; HPLC-MS (ammoni um acetate) [M+H] +=331.3. 52 WD
03/ 028650 PCT/ U802/31308 3 137 3
-1 3- (4- batlgs pispd phitlylpipeps Epbaeee(§0KK2ehe (86KK25d)
[0244] 3-(3-c prO 5@;%&4 bg (62032 g,
0.14 nmol) aﬁ@ﬂéPbutg %%%21@3% I?gka?ﬁ%QQ 12%n9@ﬁ§g§géﬁgactg

accor di nenrd) &A16butPpipefidiad (0H32 gpﬂ@é miRp) Mpr_ege{iqgedgchdlpg.éo £P14. LuEsethBund

(058 by g LSRRy B0 g i epon 50,6

2.41 (m §2.89)(, 12 @0 He.sCHEHI)4, - 21Ben(1c8H)J163(ﬂ1J91L&Hz22HD 1.88 gt @m. 4= 6. 9,

257, 20291 (5> iglcu Jys g0 YN S SHSRLE SR P fnd - 2 By o35

132.3, 13% AMRACINODSECHCLHPLOHNS. T a5uneid A Ak G B 5], JoMk B k4331589, 56.8138 5

o245 s30T Bufio: SRR R i anor 5 AR b SRS RARER) RS 0. 056
g, 0.21 nmmol) and 4-butyl pi peridine (0 032 g, 0.23 nmol) were reacted

di 6, fied b _ g
?gg%(ZISQ% 3 erl E e _r}rc_)'_ ?%n}ngx&blvfo&ﬂ%ﬁgﬁjﬁ corrpoun

CH3), 1.34 - J[omm ( m BI_BH)loroﬂmﬁ}B) 6-dhlotd- wnemz@omz«)l 22>nH)(86K1<289 (0.138 990 één 4

o 5 e, ey o Telobeipnciiisy €082 aled ok Ml o rfetiuihe o =,

25. 7, 29. 6)9 RB-HPL.C33 ghe thGitlé comfouid (SKKR51)4Q108, g, 53%D, HBIMIB(CD3OD) 50.89 (1,
0,12

107.0,11 $a232: Los'chito o, 18 @ 201 52 Ak 62 MR ob RAPHY, U R PL A0,

[ MrH| +=373 9 C |
3-f 3- (4- heyny) R8Pet,ivc: n1.b-194, )zaﬂ)oszy;pl(t g-=< 6l ToHa- Gy h e ¥ 6 GXIdz@, -32HsneC MNBEKK25f )

b 56 3s§ﬁ£§22%35£¥p¥5£,3§ R A e S TS e R LT
accor di ng;34@, Qﬂlﬁlsﬂlr}mmslwnmomum acetate) [MHI]=351.2.

3140 3-[3-(4-butylpiperidin-1-yl)propyl]-5-methoxy-3 H-benzooxazol-2-one ( 86KK221)

[0247] 3-(3-chloropropyl)-5-methoxy-3 H-benzooxazol-2-one (86KK21i) (0.041 g,
0.17 mmol) and 4-butylpiperidine (0.027 g, 0.19 mmol) were reacted according to GP16. Purified
by prep. RP-HPLC to give the title compound (86KK22i) (0.103 g, 36%). '"H NMR (CD;0D +
CDCls) 8 0.88 (t, T = 6.9 Hz, CHj), 1.28 — 1.13 (m, 9 H), 1.65 (d, J = 12.1 Hz, 2 H), 1.98 - 1.89 (m,
4 H), 2.39 (t, T = 7.2 Hz, CHy), 2.86 (d, T = 11.9 Hz, 2 H), 3.81 (s, OCHj;), 3.86 (t, J = 6.9 Hz, CH,),
6.67 ~ 6.65 (m, 1 H), 6.77 — 6.76 (m, 1 H), 7.11 — 7.09 (m, 1 H); 3C NMR (CD;OD + CDCl3) &
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prep. RP-HPLC to give the title conpound (86KK25f) (0.103 53% . 1H NWR
(Ch30D) 8 0.89 (t, J =6.9, CH3), 1.31-1.08 (m 9 H), 1.6% (d,/?] =11.9, 2
H, 1.84 wh®d2¢ 4 H, 2.38 (t, J =7.0 Hz CH2), 2.83 padyush2s13b4. 9 Hz,
2 H, 3.89 (t, J =6.7 Hz, CHZ% 28 - 7, m I—q 3[)\1 (?5153)8
14. 4, 2314%, 225, 83.631.8. 3233345, ¥bl.8i14374.5, 56441 5% 6, §§-.90,°85%.1g°- ’2@6:99 171, 5
%f/ﬁ-H]l; 185:8] 158 14 31 B:vid déhntonidh Beclbie) [RUE MBI MTON] UM acet at )

3-[3-(4- butyI pi peridin-1-yl)propyl!|-5-nethoxy-3H benzooxazol - 2- one
Eggﬁgi' L (43ubytaib o B 1sﬁucsfsl3!np@é 2GR RhADEDBAOBEKED2IZ - One

were reacted Wa4r di r3g,ﬁ3t°b10(9PrQ|P81) SFQ}PFG["Vé'BenZB‘VPe‘;lI' q‘l’nr‘]’%ﬁ‘g&g’?%;f@%g i %’Jeo 7mm| :
tele gﬁ%%ﬂ%@%@ﬁ%&h&% 0593 7o 196ioh A Nyl GBng o @l@lBl)rlf&dG)yBB (t,
1.89 (m preg R:H)-HPBC 39gif¢ theJitle c¢mgom§ ( @@?k) (Q%@% & 66%)3 H_Nﬁ 63[%‘9565 O@ 3 81
E?n ?Cl:l)?» 3= ﬁ%z( };Hagl o 6 1%%'(1%9 ﬁ%@ e 16= @179 Hsz ﬁ§ 1(991— ﬂsd—ﬁn 4817738 (tQ. 76
PCT/ US02+ 31308 CHLY 234 (@,3 711.28z68H2 8- @ (t 3‘? @8 H36€H2> 63%8 16%§1i 31 MEZ ! 0%262,0

56.6, 96, 1, 0
acet at e) ?%H%SH% scRICpI5 S 441?%9,b23t5y%§p:13 8§r2| 368 354, K85, DB 6(208B 0 UM
| y) propyki3es szLﬂ@QQ{BHZB)éMd)IaZ(ﬂ 9.7 G 1@3@@@2@ P{Z@M@P (J =23 Hz), 156.7,

3-(3-chloro f e 6KK21k 0.0

nmol ) angg P{J %ﬁoﬁl%&r% he %’5‘%‘3%%5‘%% 3gwgre reaZ:t ((ad aggo?dl gglzo
Gglg Purified by prep. RP- HPLC to give the t|tIe conmpound (86KK22k)

Em 82 Vs, 1224 3 i% ng%%)ngopgu §%uo&taﬂﬂenzo$m&l%ne@ﬁ%ka_8ﬂ 9 - 1.09
7.0 Hz, CHZ) [@43}4 ( &B- (wclﬂmqmoﬁymzﬂu@p@ﬁ begzoswek -0136 @6%1%0 09@1&)0 3]96 88 -
208§ (g]3 n-%nokg@d 4 g%)?\plgeru? 1? gﬂhgé g‘)SO nég’&) NM@ é%qg}_orglgé% GPl@@uﬂﬁecQ@ 5,

25. 2 Hz) ﬂaéthECZKS(OJz DCO/FleHH) 20: 103@1d7pr¢m Ri” H%LQ tcHg)VG t&%ﬂ@%?ggoundz (9%%%23)“

156. 7,
303 (4 0T rlar B B e A P o e CTkko8)
E) oggg] n%l(}@) gl:borlmr(mpylfl)) 263&‘0’[ Uor 60 BBbh 28dxa ot 112 Bae BERKB1) 5 6 }96%90 g,
accor di n&%b éf&%ﬁj‘é‘{ 1¢k )pzai) ﬂ?l( %%&:gg]} % j%wlj}%g@.%qag%\%@ﬂsep
ngHggc( t30. 4941\19755@@55 919909 (c@mmuﬁd) ( IZAKK28Y.4 Ha). 1068 (§= 2800H2), Pj_ZP}oMR/R ED3D)
1.99-1, B(ﬁ% W41 z(?geglt;% ), oﬁ%;“cﬁ%??za 52%4%30'*}1&15@%%&\% pimonkd 7a°eta%|2)

6.9 Hz, [OHR)'=37582 - 6.96 (m 1 H), 7.21 - 7.10 (m 2 H); 130 CD3CD 8

14. 4, 23.9, 25.6, 30.1, 33.2, 36.8, 37.4, 41.8, 55.0, 56.9, 99.9 (J): 29. 4
Hz), 110.4 (J = 9.4 Hz), 111.4 (J = 24.2 Hz), 129.0 (J = 1.9 Hz), 144.1 (J
= 13. 6 H=z)1431%6endsal frbddidre (1 (GPPA0. 0 Hz); HPLC- M5 (anmoni um acet at e)

[ MFH] +=335. 3 . .
[0250] A 4 ml vial was charged with 3-(3-bromopropyl)-3 H-benzooxazol-2-one (1
equiv), 4-butylpiperidine (1.4 equiv), and K,COj; (0.075 g, 0.54 mmol) in MeCN (1 ml) and shaken

at 60 °C for 20 h. The reaction mixture was cooled to r.t., water was added (1 ml), and the product

extracted into ethyl acetate (2 x 1 ml). The combined org. layer was added an acidic ion-exchange
column. The column was washed with MeOH (2 column volumes) then the product was eluded of
the column using 10% ammonium hydroxide in MeOH (2 column volumes). The product was
purified by flash CC and/or by prep. RP-HPLC [conditions: stationary phase, Luna 15um C18;
column, 250x21.2 mm; mobile phase, 20 ml/min, HO/MeCN, ammoniumacetate buffer (25nM)].

3.144 3-[3-( A-butylpiperidin-1-yl)propyl]-6-methoxy-3 H-benzooxazol-2-one (97KK02a)
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3.143 Ceneral procedure 17 (GP17) [0250] A4 m vial was charged with

3- (3-bronopropyl) - 3H benzooxazol -2-one (1 equiv), 4-butylpiperidine (1.4

equi v), awd €2e30(0.075 g, 0.54 mmol) in MeCN (1 rﬂ) and Kitakwe/31a8 60 C
for 20 h. The reaction m xture was cooled to r dded (1 m),

and the produi®®51]ext PdtBsampprory et-methoscHY- 8?‘&0?’?2‘33 21°”r‘°r1 §97\(&§éa} gon(g)ﬁ néd org.
| ayer Waés Aeed aﬂF4 't)gﬁ?ericﬁlﬁ BXEHENNE mm6l) Wire reddi@l £0brdiig VaB 1 Iv@stifiel wi t h
MeOH (2 co um “vol une

hen the product was el uded of }g ol Lisg ng
10% armoby prep. [BRIHBKE de give thastiile ¢omposnd (K8 ARL14 &THE)pr 5{%}/@% %D
purifi eo'?,?%(ﬁg‘l ag? ﬁr}d{z% g{zgﬁ@q{) REx Q;{Pyglﬁqmdz ngqn@ B8&(d, 2B Y3Phase,

Luna 15u

b h O/_NeCN,
amoni umgckt aﬂesz@Hz)ar-? 8eZ8.\g 11.5 H3, amm337'8[(3, ‘Sqalsiﬁg ¢ fi ber@dﬁ?\ C?-i) I75%

)nropyl | -6 et K824 %V\@@ﬁé@%ﬁﬁssw
PCT/ USOZﬁg%rfb’Eghﬁ @&%BB%%%% ge%dréetggoi’%ﬁ ¥ benzooxazol - 2- one
( 97KKO1aps.§,0260:314d.7, DSGBBWHT&IHPMS@MQIWI@@W@(E éﬂ(’@“b%ﬁ g, 0.61 nmol)
were reacted according to GP17. Purified by prep. RP-HPLC to gi ve the

title conpound (97KKO2a) (0.114 g, 71%. 'H NVR (CD3OD) S O. 89 = 6.1
HZ CH3) 3. 145 2?—[3MMI(WQMbrma:3H4bequegazob -pne (9 1 88 (m 4

D67 5 el 2yl P Pt di3efboielf o Wadaifotos 005

23.9, 25047 nﬁﬂnl)land%blftylpﬁk&lcane @064 g, 449 mobh5vaye reg@e@accg@ug to GP17. Purified
28. 3, 126,0, %%4%%?@9 g té eg:f?gthé 't tl'é'%:%)%d &@7['[@_1550%}1{@ 3eet @R%L HMtAR 1 E8AGD 3«

3.145 3 PBP - di'brono benzooxazol - 2- one
( 97KKO2b)XD3 521803, (I%—6WI€IZII§1H3DF1}1|8)——15)6'(md9 B.dr0-@H HEhE Haxalb 1 92 ~d g (m,

97KK02b 4 t ol
wer o readibar S A GHaRLY Rl 1] By 2D BT FLRg AP 184, D 2btpol)
title comumm K62 + CDClH 3 1¢.3, 2338%24 8,119 NBRA, (360383, +4 1 7%@? 85103, 580 (t,

J=6.6 J. N 1.95-1.89

(a2 Ty e Pty 1o 2 T57 e Mg ot Mgl gl M 0190, 1
66Hz CHZ)734-728(m 2H) 13CNIVR(CD3(I)+CDC13)8143 23. 4,

24.8, 29 6,432 4, 36. ’ . t§1_315]566§200;§ e %706 2 126

31 (4 but S/I pl[ms] di neiudy I3}(prb@q31;dpkop719ﬂamdﬂyyl-33ﬂ-bebmmk&-po¢ (K&Qéa)(@ﬁk‘ﬂ(OGa)

(0074 B BHEGIRT Bor ros B0 Glyes RRA5PRARRP o O O Pulin i H e
accor di nREPPIPb ivd e tifld &ﬁlﬂaynmﬂpK%aHB-(HE‘IgE "HOMR v@D1Q12 +10DJ19 5 @b dind

(rs0ey Bt b NIV B9 500 Sy et 0

2.34 (s, crgh3)s3 (12J5=3’4(Hz Cl-Iz):ZEMdH-I%llGZI}I&)ZH?J%((d 6J8 Hz)16.98- Bi23 (2, 241), 3. 88
t, J =6.8 Hz s
(e e e "Gk (B0 Hnoy's Ja e BBy b5 i A3,

41.2, 54.%5 362254.30%4,10331121.2,1124.77125125306, 1811, 615614 PIPLC-MS Gantmortith C- NS
(ammnl um
acetate) [M+H]'=331.3.

3.147 3-[3-(4-butylpiperidin-1-yl)propyl]-7-isopropyl-3 H-benzooxazol-2-one (97KK06b)
[0254] Crude 3-(3-bromopropyl)-7-isopropyl-3 H-benzooxazol-2-one (97KK03b)

(0.059 g) and 4-butylpiperidine (0.039 g, 0.28 mmol) were reacted according to GP17. Purified by
prep. RP-HPLC. Purified by prep. RP-HPLC to give the title compound (97KK06b) (0.044 g). 'H
NMR (CD;OD) & 0.88 (t, J = 6.3 Hz, CHy), 132~ 1.07 (m, 15 H), 1.61 (d, J = 12.1 Hz, 2 H), 1.99 -
1.84 (m, 4 H), 2.39 (t, ] = 7.0 Hz, CH,), 2.83 (d, = 11.3 Hz, 2 H), 3.19 (sept, ] = 6.8 Hz, CH), 3.89
(t, ] = 6.7 Hz, CHy), 7.03 — 7.00 (m, 2 H), 7.17 - 7.13 (M, 1 H); 13C NMR (CD;0D) & 14.4, 22.8,
23.9, 25.7,29.9, 30.1, 332, 36.9, 37.4, 41.8, 55.0, 57.0, 107.7, 1213, 125.2, 132.3, 1323, 1414,
156.5; HPLC-MS (ammonium acetate) [M+H]'=359.3.
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acetate) [M-H +=331.3. 3.147 3 f3 (4

butyl pi peridin-I1-yl)propyll-7-isopropyl -3H benzooxazol - 2-one (97KKO06b)

[ 0254] Crwaben3Br§a3e br onopr opyl ) - 7-i sopropyl - 3H benzooxazol -P1ovss2/6836KK03b)
(0.059 g) and 4-butyl piperidine (0.039 g, 0.28 mml) were reacted according
to GP17. Purified by prep. RP-HPLC. Purified by prep. RP-HPLC to give the
tc:—lél) e io gu rgd (pKKk06h). (O %&o&)ﬂ 5.7 MlsoNX&l(mox%&-ﬁﬁe (d7KKD78 6. 3 HZ
H, 2.39 (t, [0235]7.0Ckge H&bron@msqu 8,7-diisapropyl- éHﬁEnZOQXWIQ %“619917((2(@5) J =
6.8 Hz 3. ot £2Corlifie t2GP7. Pikrifled by 7. 13
(M 1 FD(%?,@N%%?“&%‘&%T%@%}‘@% 02%},01)%9%%% 7. RN ]
36.9, 37prép. 1@1}11&,0 Eﬁgl@e 1B AitR, cokud, (OTRHOT) (U858, 2, HLWBB(CQ@P)SS 088 §my,

156. 5; HPLC—I\/S e [ 3; prﬂ§)3j 863072, CH

Pot) UsoRPHIabR < & Te5s 3 H5 T Sl &/:fblﬂeﬁf?ﬁ% 12y 056“ e )

7-di i sops. 033¥IZ9§trhtBeHXGc1>5a§bq)t J%&:B]HZ(@?)IQ(W@:)JTG)Z C?@z)u@&S (S 1 H), 6.92 (s, 1
3-(3-bronopropyl)-5,7 (D7 C 07077 Q)
and 4~ bUTI 5 DR GPHQD B0 20970 bt ) b B S red Rsoral ne Lo GrLT
Purifi edscby 14.6P115%- h@m 11828 VIBOt7heldbi9t | 6o nHBUAMS O@RKORRN (aeetvs)a 9).
111 NMR -ﬁﬂ=j%é 0.88 (m CH3), 1.32 - 1.16 (m 21 H, 1.69 (d, J = 12.1,

2 H, 2. (m4|—|),260(tJ:72 CH2), 3.03 - 2.92 (m 3 H),

3.15 (sept, J = Hz, CH), 3.90 (t, J = 6.7 ez, CHZ) 688(s 1 H), 6.92
(s, 1 ) . . - TR . ,

32.5, 353840 3§l ' 5

139.7, 146.9, [ 5@ 8; }BLB;nMprbﬁﬁmmdmmtmwa&t@)azoopcmm@ﬂa((27I<4K053) 19193% [3

(4 byt o per .y L ProR o0l 17 R A
PSS, ot 40 syt oL b 5 e
title coﬁﬁa@mcw@zmww&bsla% 9 Y Ry T 1y B g

% 421; -t1 221299,(&)1 m@ﬁz(zﬂﬂ), 7s(s1,zbc913)t|z,9oes HCH:R 3086 (] 1 68917 2)46%

3.90 (s’ —@@éﬁwﬂﬁ) éé‘w@o Va1t 23&4%‘5 132832, ESIETR ?3§8527‘ 936“%0% NVR
( CD3COD) %1%‘ 14502398, 19%, 131. 23593 130.1 2HPBEMS, (aBoBiunBBette) DAY =B431, 56. 5,
115. 3, 125.0,'129.76, 136 131, 159 3,161.1; HPLC- M5 (annDnlun1acetate)

[ MtH] +=377. 3 3.150 3 [3 (4 Butylplperldln 1

yl % pr gpy k16 f '3H@an%ﬁi&&ﬁamambwmqmemémwdﬁmmmzme (97KKI3)
3-(3-bronoprop

7-Tl uor o- 3H- be 2-one 7KK 6 36
mmol ) and 4- blj%/z}ﬁh)l pe§{ijprﬁ@o?@pﬂgé%§0roé% Fﬁ%ﬁo wé)Pee r eact accgr dlgng
GP17.  Purgfbipchdiou ttggféhdl%((( (§i502;0.0GMhd GrekelBactyd @nckdipgdp GPMb Ryrifigs] by g| ve
the titl d 13 07 H
69 HIZ ash CC1(SH 16 8) d8 prgp. 61%15@140 }o _g%llg g?@@?ﬂlp&nﬁ SkKls) J
Hz, 2H), 1. (8%781g,%4%m VR (%QLDD; 61) f3Hg JCH) B2, GB(1.29=11.07Kp, 2EH)1613d0=(t, J

11.9 Hz, 2 H), 1.99 — 1.84 (m, 4 H), 2.39 (t, I = 7.0 Hz, CHy), 2.83 (d, J = 11.7Hz, 2 H), 3.91 (t, T =
6.8 Hz, CH,), 6.97 — 6.92 (m, 1 H), 7.06 — 7.03 (m, 1 H), 7.22 - 7.17 (m, 1 H); 13C NMR (CD;0D)
8 14.4,239, 25.5, 30.0, 33.1, 36.8, 37.4, 42.3, 5.0, 56.9, 106.3 (J = 3.9 Hz), 111.0 J = 17.1 Hz),
125.8 (1 = 6.8 Hz), 130.7 (I = 14.2 Hz), 1353 (J = 4.8 Hz), 147.1 (I = 247.4), 155.6; HPLC-MS

(ammonium acetate) [M+H]"=335.3.

3.151 3-[3-(4-Butylpiperidin-1-yDpropyl]—5 7-dichloro-6-methyl-3 H-benzooxazol-2-one

97KK16
[0258] Crude 3-(3 -bromopropyl)-S,7-dichloro-6-methyl-3H-benzooxazol-Z-one

(97KK12b) (0.051 g) and 4-butylpiperidine (0.041 g, 0.29 mmol) were reacted according to GP17.
Purified by prep. RP-HPLC to give the title compound (97KK16) (0.016 g). '"H NMR (CD;OD +
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6.8 Hz, CH2), 6.97 - 6.92 (m 1 H), 7.06 - 7.03 (m 1 H), 7.22 - 7.17 (m 1
H; 13C NVR (CD3CD) 8 14.4, 23.9, 25.5, 30.0, 33.1, 36.8, 37.4, 42.3,
55.0, 56.%0@0AsB0(J = 3.9 Hz), 111.0 (J = 17.1 Hz), 125.T(USK23608 Hz),

130.7 (J = 147 J = 247.4), 155.6; HPLC M5
(ammni(un%:%é@t%?gg {Jm%v?fﬁgééﬂsl 2%—181%%@:(%3%%“11&1@ RADALY — pBBEW | - 5
7-di chl oroHg-288t(HY =BHIbArHEHOXAZ® 7K 0 e

3-(3-bro ? pﬁ{(iy 7-di chl or o- c}g?]@r@ (@ erhfgggizago ]32@:)@3 67%(&}%’)

(0. 051 @) g & %NB%&W@% QQplﬁlglll"g‘l 16:7283 8313, 206 82.9.6%6ct. 8d.2a426yr di ng
to GP17 rigfd. edolz C t 0 97KK
(0.016 9)543;4 R 90%91%6212?5 FRss I 8TaLEs LIS % i SRR )acegjf%) 88
(t, J = eV “39%?-8) 1.29 - 1.07 (m 9 H), 1.63 (d, J:121Hz 2 H,
1.97 - 1.87 (m 4 H), 2.38 (t, J = 7.2 Hz, CH2), 2.44 (s, CH3), 2.83 (d, J
= 11.7 Hz H, 3,87 (t, J =67 H, CH), 7.27 (s, 1H; 13C NVR (CD3OD +
CDC13) smw roceduiy 1846PH) 29 9, 32.9, 36.5, 37.2, 42.0, 54.8, 56.4,
109.5, 117.0, 142970, A3Q. 1 e 5 M3, tate
[ MH] += 339% L o B %%oggﬁu?‘%gfgm& bR ’é‘f @%3‘!‘” e )
char ged iegridBalyRseRerol-l2-Gre qaBivag Lﬂl‘%ﬁblyl SIZQ Caﬂmn’lytepl (@er ieditiv), and

1-yl) pr opaghehyl osﬁ}ﬂinez(l%é;hi“(/) in ’ﬂﬂﬁ(ﬂiﬂ%aﬁ?ﬁﬁkéﬁ% PR AL The egcn%l? H11>¥t21fe and

tri phenyl hos Wi)l equi v) and shaken at

The r eact ?Rh fgsthe gradied evieecisd H’GQLEﬁQ ¢, (2andmi)h Bheroodtined Ongltayeicztaed
into Et O%ﬂde(d%nkciﬂl&bh—ehcﬂﬁﬂge%‘lﬁ?ﬁd’qge &1&hn WAy %sh\‘é@%vlthé}\?&% (()?&h?n?ﬂg lﬁmes%

i on-exch e, col nn The col unm was washed umm vo
t hen thea]b‘i%&%@f’ Yk e pludad pL dhe oY g Y YU Sty dreviden inuYie Ol @2 oodmde in
MeOH (2 GolutiRE). TNOprUdRS Ivas JlicA qhuﬁltcc\z\@%/&ttf f by
prep. RP- Eﬁ?g)ﬁ%coﬁﬂ)l tions: fl-statl gna ph aseyglfﬁﬁgl)%Ld %%Bn%gs as'Eh‘?i/of?arry
250x21. 2P Bt 1 leudh éé colympy 23071 21w vechile I&lﬁﬁ‘r}orﬁoumi/@mt,aH@/MrCNer
(25nM) ] . athnbbi@m3cdtate Biftey (73npE]. i di n- 1- yI ) propan-1|-ol (92LH52) [02601 A vi al
was charged with 4-butyl piperidine (0.706 g, 5.0 mml), 3- bronopropan-I-ol
(0.694 g, 5.0 mmol ), and K2C03 (0.967 g, 7.0 mml) in MeCN (4 ml) and was
shaken aB.158 Bqu-Ba#/lgiperiiie]-KBRGHdn0Nol MO IHSHP vvas added wat er and the product
was extracted dgblo v}é i The conbi ned org. |l ayer was dried over Na2SO4
{29% n AcuB!

and concentra Va5e chaseedr Vith  hElINiRSEEIng 0f0.108e e mmelnt Bon

step Wi t homiopfopai-her (0p9aigf b.0airhél) ancBKzt@% éo 9?17| g, 7.0 mmol)ﬁn Me?(,:lli ( 61 ml) and was |
1. C or o- Yy enzooxazo

3-r3-(4- | -5 7-

onre ( g?K%Tif}/ a 5@6%"{%2‘ L7r h%)‘%ﬁf%r xgreayasyaddes pajenand dheprgtiucy wanexiragakiato)
(0. 257 gEtQAdT hermhl)med @g(Aydd Way ldpeéPeet NS0, Mﬁa BarRBARreH 7P back Thé naeriall - 36
ol ), di % hs\éd fo?"%h%%egtafgatc): 1§1¥ stea[} v?utkgout i%gtger %urltl cation.

3.154 3-[3-(4-butylpiperidin-1-yl)propyl]-5.7-dichloro-6-ethyl-3H-benzooxazol-2-one (97KK 14)
[0261] 5,7-Dichloro-6-ethyl-3 H-benzooxazol-2-one (97KK10) (0.257 g, 1.11 mmol),

* 3-(4-butylpiperidin-1yl)propan-1-ol (0.272 g, 1.36 mmol), diethyl azodicarboxylate (0.232 g, 1.33
mmol), and PPh; (0.355 g, 1.35 mmol) in THF (4 ml) were reacted according to GP18. Purified by
flash CC (SiO,; DCM/MeOH 20:1) and prep. RP-HPLC to give the title compound (97KK14)
(0.058 g, 13%). "H NMR (CD,0D + CDCl;) 5 0.87 (t, J = 6.6 Hz, CH,), 1.28 — 1.04 (m, 12 H), 1.61
(d, 7=11.9Hz, 2 H, 1.95 — 1.85 (m, 4 H), 2.38 (t, T = 7.0 Hz, CH,), 2.81 (d, ] = 11.7 Hz, 2 H),2.93
(9, J=7.4 Hz, CHy), 3.87 (t, J = 6.6 Hz, CH,), 7.23 (s, 1 H); 13CNMR(CD30D+CDCI3) 8 13.2,

14.4, 23.6, 24.8, 25.1, 29.8, 32.8, 36.4, 37.1, 42.0, 54.7, 56.3, 109.6, 116.6, 130.2, 131.6, 134.5,
139.4, 155.1.

3.155 5-Bromo-3-[3-(4-butylpiperidin-1-yl)propyl]-7-fluoro-3 H-benzooxazol-2-one (97KX 15-a)
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mmol ), and PPh3 (0.355 g, 1.35 nmol) in THE (4 m) were reacted according
to GP 18. Purified by flash CC (SiO2; DCM MeOH 20:1) and prep. RP-HPLC to
gi ve the W(Id3ﬂ)2npound (97|<|<14) (o 058 g 13% 1H NI\/R (@3@2&;1@013) 6
0.87 (t, J = 6, 2
H 1. 85 1. 85( nh"&@} 2, éé%rme-:‘ﬂt@wﬁéhg)m%am! 2(%16 (%7Kfi09b)7(0+%9 gzo%mmzl)g% (q,
J=7.4 F{erbu@’l'ﬂﬂﬂerldﬁ ﬁlﬁpfo‘ban—ﬂ oF((ﬁO@ é"zt)33qﬁ|31))l), gletgﬁl z(z&ihcal’cb!)'ﬁihlaté-g)({:)4h>||\§Q 0(26D30D
+ CDC13) % ﬂ. ; i 25.1, 29.

54. 7, 56 ‘?,mOI g4 EPhs (B4’ hg’ 01%70‘“1?0 M‘BIHE (2 il pep fea%%bﬁcaordlfsSO GP1%3 Pynifipd by

5- Br ono- 3ﬂ5s3d04fsmb t YOOI 20 1) andl pr @H’)’I@LC 1 %bélﬂfe%ﬁ%o%&ﬁﬁqgﬁmﬁ - one
(97KK15 a 57 WD 03/ 028650 PCT/ US02/ 1308 %[

5- Br ono- 7901 918r B YBHERNRIERAPB - GPGhES §-8076adcoh $ HeoCHan! 83 —d.0% (mfhi). 1,583
(4- butyl piaperisdipy h)ﬁg) PSRPART gm q|H£Q3@@6J£7 O@Z%H?‘@bé(f ﬂLQ‘i '?‘ﬁz 2 mT)DI3 81,

azodi car boxyl ate I)@ HV?

THE (2 n @ I B i&@oa&&ﬁ(maﬁél)x%l’ (arp@pmﬂm@eetﬁy) *rfasﬂlt@ (Si 02
DCM MeOH 20:1) and prep. RP-HPLC to give the title conpound (97KK15-a)
(0.019 g, 22% 1HN|\/R(CD303+CDClB)_6080(t J = 6.8 HZ, CH3), 1.23 -
1.04 (m gl 36y 3-[B-(Bytvlpiperidin-1-ylprapyll 0.7-giflupyro-3 -le—2-one(97KK15—b)

(m4H), 2.30(t, [dfﬁB]OHZ 6%&}1&03@1(%&@%&20@&@@71&16%0 (46 EJ 079 %ol'{‘ZB (£H2)

7.20 - 7.06 (m amoni um acet at e

3-f3- (Butty%ﬁﬂbeé&dmi%&opw -t éﬁb@ 24 26 0:p3 dFmPIQboiiléﬂlzll—la@ém@éb’éd%@I(O 265080 0.95
(97KK15 b«)lmslt)‘)?aﬁ@ #rR, (6:36% Imﬁm%bhmnmpws rgac@a%céo%}%@olépl(sop&?féd %iy 0.79

, béi;?l but vl pi peri di n-1yl)propan-]| - 3
az od| car by Ct @ QZODMOW% B angypip) | é—ﬂ’&q:iprg;ve(@e 3tlg cgmpaund &9 TKdIS)b) n
THE (2 mi f by mnf1
(2 mg. 08\25 13@@CW@@DE9 0ls9 ({ﬁpéﬁ) Py L 1'o‘§qm yrITr% g8l ﬁclé%ﬂg

DCM MeOH 20: 1) and p PLC to give the title compound {97KK
(0.063 g,HR36f - LB{( ,eH3 () =320 C89, 2.8¢ (doH3 ) 1.7 Hzaa 1), 3191d51(=rﬁ619z,|q)H2) 1. 64

(d, J = 125 6’?9?1?1}&97%709 1} (%_é?i')md%N%%ﬂ%(I%Oé\g'g 34%2% 335%147@3 0,7%711 r7n

Hz, 2 H), 3.91 (t, J=°6.6 H
1H; 13@71\’1&/@%@@@@9}860114(21'423{291 75.1%), 130.7a] =2384012),3607, 13131.13464&2

1318 (32 AR 1808 024G B o1 QA T 0 o 6 wipom Pl el

(J = 10. GamposiupgeetgePyrHITS63.8; HPLC- MBS (ammoni um acet ate) [ MrH] +=353. 3.
3. 157

3-[ 3- (L3ut | pi perldln 1- yI)propyl -4,5 7 trlchl or o- 3H—benzooxazo| 2- one
(97KK29) LI§0IQ o0 ) 342

1.43 mTD') 3- 6246“4] but kalﬁ}ﬁ;moijd SH'bXAz))&{%rbnle (@KK%) %@%429]43‘5@1115&5@ 84 Y

di et hyl azodlcarbOXYIate . g,
mmol ) in bmﬁnlzeg i by mawbab(woaecbﬂ@mgoli odlqsrvxtlsazodmrbw 1@2991‘ g,aéﬁﬂ cc

E 5' 8%5 qui ﬁﬂn :kb Swggmmolg&%@ ﬁlg s \f@dtcfeﬁ' 9030&&11'1@0%%%&3& %}7 KK29)

0.90 (m fbslH?C' @@5 DC( 2@#&2@4}%}2 @&HRL@ 9@ #ivaHhe fitle 2ompyad (Qﬂ%zem)

2.96 (d, dgssld- 12%‘)"21{%«&10111 (CD3OD + CDCl;) 5 0.88 (t, J = 6.7 Hz, CHz), 1.29 — 0.90 (m, 9 H), 1.65
(d, T =13.5 Hz, 2 H), 2.11 — 1.89 (m, 4 H), 2.62 (t, J = 7.0 Hz, CHy), 2.96 (d, J = 11.9 Hz, 2 H),
4.23 (t, ] = 6.8 Hz, CHy), 7.40 (s, 1 H); ®C NMR (CD;OD + CDCl3) 5 14.3, 23.8, 26.8, 29.8, 32.4,
36.1,37.0,43.4, 54.7, 56.5, 113.6, 115.4, 124.4, 130.1, 131.3, 140.0, 155.1; HPLC-MS (ammonium
acetate) [M+H]=419.1.

3.158 3-[3-(4-butylpiperidin-1-yl)propyl]-4-methoxy-3 H-benzooxazol-2-one (92LH60-1A)

[0265] A 4 ml vial was charged with 4-methoxy-3H-benzooxazol-2-one (92LH58)
(0345 g, 0.73 mmol), 3-(4-butylpiperidin-1-yl)propan-1-ol (0.175 g, 0.88 mmol), diethyl
azodicarboxylate (0.152 g, 0.88 mmol), and triphenylphosphine (0.230 g, 0.88 mmol) in THF (4

ml) and shaken at r.t. for 20 h. The reaction mixture was added was added an acidic ion-exchange
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4.23 (t, J =6.8 Hz, CH2), 7.40 (s, 1 H); 13C NWR (CD3OD + CDC13) 6 14. 3,
23.8, 26.8, 29.8, 32.4, 36.1, 37.0, 43.4, 54.7, 56.5, 113.6, 115.4, 124.4,
130.1, 13wa03/0246300, 155.1; HPLC- M5 (anmpni um acet ate) [Mﬂd]/t}wm;mo&. 3. 158
3-[3-(4-butyl pi perl di n- I-ylli?lpro 3L 1L4- met hoxy- 3H- benzooxazol - 2-gn

(92LH60- pﬂympoﬁggp umn wagwagheq| wi e@H 4% ﬁgeplwv?lﬁmes) then the product was eluded of

4- et hOXYhe%d‘hQﬁﬂﬁs%@( ﬁ?’@'a}r@ﬂdﬂﬁﬁl ﬁ?cﬁl»l"l&ﬁ)n M@@He(é%og.lmrpvaﬁm@)DTHe’ product was

3-(4- butylplperldl pro -1 - 0.175 di et hyl

22001 car PERAavEteh CEIGE TGORD ity ot LG ResmgISBo SBHIHE Pitve dgme

0. 88 mMli}urh ©18:16lub, 25@5&&1 2eh; $108HEPhadd, 20 ml/min], BLOARAN, ahiRniifdcddtObuffet Xt ur e
was added was added an acidic ion-exchange 58 WO 03/ 028650 PCT/ U802/31308
col umm. f3saMiblowgiis theitle geameend Ol (P 33%8|53H. FoNMRAEP:PRER 0B8R & J6T oduct

was el ud h ol xi - 2 o
uas o1 uded 9] crieas oh UETasLAa dRmpniLm Y dooxiide (MO 100l

RP- HPLC [FeoRtit 1.8h@: I StAM Bhar. pia&e O s S R, ShSl ang by prep

bi | f
oL e, PSR 2007t R APQUE @b oBTIIILBRSh 2L 8 Bubheis o ISR, e o ve

6.8 Hz, O©HKS) 56.8. 2@8.8, 0836 1204, 183.8]) 144%, 686.8d 15Q0;=HROC-HMHAampoHm acetdQ) -
182(m 16[+ga=g738(t J=7.0 Hz, CH2), 2.84 (d, J =11.9 Hz, 2 H), 3.92
(s, )[ J =6.8 Hz, CH), 6.8 - 6.81 (m 2 H), 7.07 - 7.03
(m 1 H; 1BCNI\/R(CD303)6132 23.7, 27.2, 29.8, 32.9, 36.6, 37.1, 43.5,
54.8, 58. 1§9 36384 P I .}%0_2;% 6.0; HPLC M5
(amoni u e -

yl ) pr opyl] 7 @266l0- 3H Hemlm@mmharaedowél lgzgﬂéldnezmoxmiz@me (QZEHﬁ!P) 00N was
char ged I ),
A 1p| percf‘j d? é@?étz{;?%ﬂalgqxﬁfpﬁ)%)ag Qsﬁ‘ﬁ) 1(28?ng‘%8);111£<9) f&%%yl onde%mE?iH%é

azodi car 6b¥3p &f €0 muply tgphe@ylemosnhfm 23@1&(9 Orm@h]éﬁynﬁ]ﬁélphﬁli*ﬁéhe@nz@@ g,

0. 60 mmlg), gt ﬂé@re(a&lomrﬂlxﬁ&dw%hﬁ&ﬁﬁwﬁtadﬁeé an acfd@cr manalanyL%lu%am Qb Xt Ur e
was added was a an aci di ¢ i on-exchange columm. The colum was washed

wi t h MeCOMag pashed withMeGIHReslmnivelimendhesterreductusas dydad efithe polymusies 10fn
usi ng 10%11&3 mwd{&iax o QPébﬁetz lcaluh{ﬁ Qduﬁ@s) Cﬂle%uxpm%ﬁhed tGasRicRd,; Was

purified l'ash CC (S0 by prep. ﬁbt{?condl tions:
stat i onaﬁygfbﬁ@gé by nwnaRliﬁﬁthE&@dlt@m a%on%mba@l L2na hﬁwn icplamBhE9E21.20

n/mn,  HZE NEGN, phadamoRidiiRe eﬁgﬁme@wf bRhohiamAdMate %&’ffeﬁl'(!ﬁﬂ\ﬁﬂ?%o rgivutﬁe t1t1e
corrpound (§2LH60 2A (0. 067@79 1H NVR Hz,
8

CH3), 1. gompougd GRLHEG2A1E.047 8 B(H) JIHWRKEDQ%)@ 3)‘21(11I %6 Fﬁz,zﬁ-])ls),zl @r(Q%J- 7.0
Hz, GH2), %m%’ﬁg 13817(d1ﬁ—12'7'2’Hz Qrb')zof‘-(f% ty 4 -2@1 ? J"‘Z7o@1i2)cﬂﬁ)s2‘k3 @ J% 38

(rn 1 S anmoni um
acet at e) 1 k) 2 BR800 (3. fgg;Hz CHZ) 742 738 (m 1 )762 759 (m, 1 H), 7.90 — 7.88 (m,

3-[3-(4-4 136y di | 0odo- 3H benzooxazol - 2- one
(92LHG6) ?8}2%%@% 3 @nfonl o BERP %a%ﬁ% th

5, 7-di i odo- 3H- benzooxazol - 2-one (92LH49)
3.160 3-[3-(4-butylpiperidin-1-yDpropyl]l-5.7-diiodo-3 H-benzooxazol-2-one (921 H66

[0267] A 4 ml vial was charged with 5,7-diiodo-3H-benzooxazol-2-one (92LHA49)
(0.166 g, 0.40 mmol), 3-(4-butylpiperidin-1-yl)propan-1-ol (0.096 g, 0.48 mmol), diethyl
azodicarboxylate (0.084 g, 0.48 mmol), and triphenylphosphine (0.126 g, 0.48 mmol) in THF (4

ml) and shaken at r.t. for 20 h. The reaction mixture was added was added an acidic ion-exchange

column. The column was washed with MeOH (2 column volumes) then the product was eluded of
the column using 10% ammonium hydroxide in MeOH (2 column volumes). The product was
purified prep. RP-HPLC [conditions: stationary phase, Luna 15um C18; column, 250x21.2 mm;
mobile phase, 20 ml/min, H,O/MeCN, ammoniumacetate buffer (25nM)] to give the title
compound (92LH66) (0.068 g, 30%). "H NMR (CD50D) & 0.80 (t, J = 7.0 Hz, CH;), 1.20 — 1.12
(m, 9 H), 1.53 (d, J = 13.1 Hz, 2 H), 1.91 - 1.80 (m, 4 H), 2.33 (1, J = 7.0 Hz, CH,), 2.76 (d, ] =
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(0.166 g, 0.40 mol ), 3-(4-butyl piperidin-1-yl)propan-1-ol (0.096 g, 0.48
mmol ), diethyl azodi carboxylate (0.084 g, 0.48 nmol), and

tri phenyl ploosphsase (0. 126 g, 0.48 mml) in THE (4 ml) and@mesdoenias r.t.
for 20 h. The reaction mxture was added was added an aci dic ion-exchange

col umm. The Heo? iis. Wed hmsiidde fithh WBoHT (2 (el thin™ & OMIRESYsAhenl4had3 §r oguct
was el “d%’q‘%fm ghe 3%@' $m, 83 @991960/6 EDRY Mﬁé‘ydﬁ%' % é,N4M6 42 uepbum

vol unes) he "product purl ied prep. RP-BPLC [conditions: sfationary

phase, LMﬁe(amﬁnnmmﬁsetat@dl\/hﬁﬁ '=56%0x21.2 mm nobile phase, 20 m/mn,

H20/ MeCN, anmoni unacet ate buffer (25nM] to give the title corrpound

(92LH66) (0. 0689 309 . HNI\/R(CD3CD) 8080(t J = 7.0 Hz, CH3), 1.20 -

1.12  (npQ6d 5 G- bhityipipe : g1]-dquethys opyl- poxazol-2-que (92LH75)

Hz CH2), 2. 76( 59 Q 2 - (t J
6 5 M CH 2%87] 68 AY\@7191§ pa?—%@a@ chglg(i 'vlg’ﬁl 41%1-1%?@7 is C%oﬂylﬂ?f-be%zd&azoﬁZ b

30. 1, 33(9PLH3E) (91089042 mymoly, (?sfbutylpl%ldel-l -Yoprepang ol §0.12¢1g 0852 mymd), Qlethyhg 6

145.6, 1 7 of t 3 4

3-[3- (4 % B!g)ga% gil\@- W@rﬂnﬂ% %@ ﬂﬂlﬁ)})ﬁﬁ%ﬁlﬂlﬂé—@qgél i 0%@111mol) in THF (

- oR=l | - 4- et i SO rodpg benzooxazol - 2-0
ne ( 92LHl7®)and [Sw(@gilt A for 2{3/ h V]p hmre‘wggn @ﬁ@prg @@s added was ad an a01d1c ion-exchange

4-methyl ¢ {iumﬁ Oﬂ{egmnn %ﬂé@%ﬁé@éoﬁ .@Qﬁumj( 9&%%% @he]TQthﬁt whk e'ia%eampl)
3- (4-butyl'piperidin-1-yl)propan-I-ol di et

azodi car Bexapluateusiig, 1059 axgmomu@zhyﬁmqu: mamoﬁr@ (B mmffﬁ% He I(rggl%wa@
0.62 ”ng\lnﬁeﬁ bﬁﬁg(ﬁp -HBLE [%qltﬁhé'%‘éﬂoxﬁ}y Bhabe, LIIIQtrIS%Ql @18 I&lﬁmﬁ ©361d19Mmal Xt ure

was adde d an acidic ion-exchange colum. | um was washed

with MeOsobite @bhsani0 VI@WIHWESP}zOt’MéﬂN{ Ramepymaectats,duiien @ﬁf@h%fto giYe theofitlim
usi ng 10‘3%@&&9&‘%%%%&%@@ ? %Wﬂ( €15, 2Dy BT, 90%}1 @@ﬁ? 1. 3§he1 B g.dti@tH)WaS

purified condi tions: stati onary phase, Luna 1
col umm, 256xR1=23/Hz, 2 B3R -08&apinh e, H2 CHa), 2.A49- ﬂ34I-Q£0/7-IbBQ\§3 @r%%ﬁ?&c%’t’sat e

?% 28 ( é&gﬁ\%at@_%g t&@@u ¢4 & fggayeum%g(@&thﬁa 9{102 ﬁp@sc@j@g&ﬁxobﬁ NVR

H, 2. osaaqm, mM mmm 2THI0,4, 2080319, B, B6P, '224—05452563 1190, &2B),, 128232 -

6,90 (m 1560 R P @a@"%ﬁ“%‘a@ I3 8 27,0, 20,4, 2.9,
31.9, 35.8, 36.9, 42.4, 54.5 56.1, 119.0, 121.1, 128.2, 129.6,
130.0 24316 1343 0ioifill Blgeﬁ\é@?-ﬁ Gt %‘Bbﬁ' TRGEN: ﬁtﬂ% «%#!ﬂ'[ gﬂ__ﬁ___cl_z_)ﬁerég&azﬁ-ﬂfﬁ@ 92LHT7

3-[ 3- (4- butytprper X enzooxazol - 2- one
(92LH77) [ 02@12]691,6\ 4 A4 mil a/ﬁalvm @h@p@@ﬁthv\ﬁ-tnnthyl- -isopropyl-3 H-benzooxazol-2-one

:7)) Enit Bﬁlt pl per IB% é ﬁ?{rﬁ?ﬁ@%%%%%%h}flge{ﬁﬂlel-yl p?gﬂahwlqgl (6 98@?@4@ meol?ﬁle{ﬁ?W ),
azodi car boxidatoweyl4te (0073 83,048, mmommﬂ)ﬁlpf&nﬂphoﬁpwllﬁﬂogﬁﬂ |HH@IX @ Tl@f) 4y,

0.42 mmhf)l)v\elg@ sa%]ign étdit 2 2o gnﬂue%%gﬁgﬁ&u& Was a(idgﬁ wa® adlied THGciliE 36 dxPkhnfd Xt Ur €

was adde an acidic ion-ex colum. The col um was washed
wi t h MeOebla@ncBiesniyme otag washed tvtidrMeGid (%)p woe volymes) dhep dlesgpreduct vireelydsd ofm

usi ng 10%.amR HRNYEE QHnBRivkd nMRGHbd 1 FROHTE RIS dmes] MBhePhrOMlKE lvayvas

purified by prep. RP-HPLC [conditions: stationary phase, Luna 15um C18; column, 250x21.2 mm;
mobile phase, 20 ml/min, H,O/MeCN, ammoniumacetate buffer (25nM)] to give the title
compound (92LH77) (0.035 g, 27%). "H NMR (CD;0D) § 0.90 (t, J = 6.3 Hz, CH;), 1.33 - 1.13
(m, 15 H), 1.68 (d, ] = 12.7 Hz, 2 H), 2.11 — 1.94 (m, 4 H), 2.30 (s, CHs), 2.58 (t, J = 7.2 Hz, CH)),
2.98 (d, T=11.5 Hz, 2 H), 3.36 - 3.31 (m, 1 H), 4.07 (t, I = 7.0 Hz, CH,), 7.10 - 6.93 (m, 2 H); C
NMR (CD;OD) & 14.2, 14.4, 23.9, 24.4, 26.9, 28.1, 30.0, 32.7, 36.4, 37.2, 43.5, 55.0, 56.7, 118.8,
122.4, 125.5, 127.8, 130.6, 142.6, 157.3; HPLC-MS (ammonium acetate) [M+H]'=373.

3.163 General procedure 19 (GP19)
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purified by prep. RP-HPLC [conditions: stationary phase, Luna 15um C 18;
col umm, 250x21.2 mm nobile phase, 20 m/mn, H20/ MeCN, anmoni unacet at e
buf f er (Zm\oslozsasogl ve the title conmpound (92LH77) (0.03%ayyusdz393081 H NVR

Cb3CD) 6 O. t, J =6.3 Hz 6
(12. 7 H)z 2 H l02%0111 Af) r@wlf(lﬁ‘(awh%&ed ‘fﬂ%g Cb@ma@ﬁb%ﬁ E%Z%‘g‘a%%” %“"i? f{l‘?‘v)ﬂz
SZ_'Z) o) p%rl&lﬁe (1~]eé1mv)]-i(l B. TBqulvg dﬂ%i- 5{6303@ 3 eqliviih M¢ON @ 1hl) andlsh@ien(at 50 I for 7. O

4.4,
26. 9, 284§h ’éhﬁ ractign mrxt“rsema ad"?i‘ waterythe 8“’(‘%% eétr‘zcé‘?g é I%[%" é‘“g theCDinined

122. 4, 123D 1ol @ wis ba@nBatddt Th6 ploddctvastintifedVy {AMTON{SiDs; Eo@AGL MpOHMOMe =373,
3.163 General procedure 19 (GP19) 60 WD 03/028650 PCT/US02/31308 [0270] A

4 m vial%as charged with 3-chl oroal kyl - 3H benzot hi azol - 2-one (1 equivV),
pi peridine (1 equiv), Kl (13eqU|v) and K2C38 (1.3 equiv) in MeCN (2 m)
and shaken at 50 Cfor 8. h. ) : € added water, the
product € arf4 erIEn : A= 28

concent r at ed. [02va) pr Oﬂm@hlme@m-sﬂlbeﬁlzobyazﬁlasﬁe (wmﬂimm ZOEtgcm: mivEH: Et OAC

( ﬁ%éﬁ?&pﬁ’m@f Pt Phehokl 1300 MEmdabr i JoEB5 2 s 47 fmd o
(0.203 g, Méh@(znigg lwere Iéactéatab&drmh@af GEllmem(lﬁhdJlf&Ilagh CO (SIOMEDOM e, MEOHIELQAO g,

icio?‘c}? ln)d @gggmﬁle tlﬁaﬁ?m%lad g&?@ﬂﬁ%ﬁ) @é7é§r éﬁsz %\B&ﬁ‘ %Bﬁé%c% Cﬁﬁ’; to

gi ve the jtyg Lplmgmmhél@%bm%}})lw@—l@ 8,2 BRYRS (f, H=NMRI4 CB3ONRS &1,0. 88

Sm_ ?Hﬁ) Fiz10. @@)212) é@g (te! = j@Hz {3538 7133 - 72 2%%3%1?%3]@ ?i@[‘f@ %ﬁés (t,

7.23 - 7é ﬁ? 61)%(1% 721394)25 77274@285730416329m6713'7+)3;431§€49|,|\@8
( CD30D) 14.5, 36.7, 37.3, 43.5, 54.9,

59.8, 11223, 12@@31237 122433 ?27 12483 171217H?L01\<§%(ammoew apetaighINEE 1 froni um
acetate) [MH +=361.3. 3.165 3-[5-(4-Propyl oxypiperidin-1- |)~
pentyl)-3H benzot h| azol 2 one (107LH03 2

3- (5- Chl Gelbedthpt-Prinyviex X pengothiag 2 2.9 ol ), 4-
pr Opy' oxypi per[biiﬂzple (Q(Sléﬁloﬂape&y1§l3mhaotm&%1—ﬁ Qne2@071g{01;(<22031§9b)9 mi@ély, 42003
(0.166 g, 1. CN (2 were reacted acc g 1;1 ]2|

Purified pmpymxa@ner@ee((@ﬂ@zg Ot lmel) KMOSOP gt b'%\em?l)zlﬁndt%z(‘yé? & &n% 13 gD
corr;aound ih 11@3(‘}1&110%[ 2)) Grel Bdc@d a'%zgﬁl}n 15 OPR. (m)b}ﬁ flath YT (($i0;) EROAc,4 Hz,

L 1.76 - 1. 84, 2
2. 16 m 2eHBOA 5 Eraeidpe Biegrpona (léf”ﬂzag% @b 350 MR 30D 5
(m2H), 3. 09951(% ne 74242‘2%801‘@%1(73 9H7 11?% {19 & I24)]5[) ?936 1-847(n{32 H)mzzi H),

7.48 - 7.46 z) 1. 27.0 4,
31.6, 43. 2518m2sﬁ) 3% 223 (m.@ H) 2563 2.7, @H)a132%973 2%2:24H) 397 (Y= 17§8H%1
171. 5; ﬁa'@w L at #3368463m, 3- S EC NMR (CD;0D) & 11.0,
3-[6-(4- éHﬂ#@/I pi perid ﬁzlﬁ? @?ﬁ 6}39 rIlill-ll;/yezlnb-ﬂzf)rt hi azoﬁ - 2-o)ne 107(H03 1))
24.2,25.6, 27.0, 28.4, 316 43.5, 519 502, 70.6, 112.3, 123.5, 123.7, 124.4, 127.7, 1384, 171.5;

HPLC-MS (ammonium acetate) [M+H] *=363.3.

3.166 _3-[6-(4-Butylpiperidin-1-yl)hexyl)-3 H-benzothiazol-2-one (107LH04-1

[0273] 3-(6-Chlorohexyl)-3 H-benzothiazol-2-one (107LHO02) (0.243 g, 0.9 mmol), 4-
. butylpiperidine (0.127 g, 0.9 mmol), KI (0.200 g, 1.2 mmol), and K,CO;s (0.166 g, 1.2 mmol) in
MeCN (2 ml) were reacted according to GP19. Purified by flash CC (SiO,; EtOAc, MeOH/EtOAc
1:4) to give the title compound (107LHO04-1) (0.186 g, 55%). '"H NMR (CD;OD) § 0.88 (m, CHj),
1.47-1.19 (m, 15 H), 1.72 — 1.63 (m, 4 H), 1.94 — 1.89 (m, 2 H), 2.28 (, J = 7.4 Hz, CH,), 2.88 (d,
J=11.0 Hz, 2 H), 3.94 (t, ] = 7.0 Hz, CH,), 7.21 - 7.15 (m, 2 H), 7.35 - 7.31 (m, 1 H), 747 -7.45
(m, 1 H); ®C NMR (CD,;0D) 8 14.5, 23.9, 27.2, 27.5, 28.3, 28.5, 30.1, 32.9, 36.7, 37.3, 43.6, 54.9,
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[0273] 3-(6-Chl orohexyl)-3H benzot hi azol -2-one (107LH02) (0.243 g, 0.9
nol ), 4- butyl pi peridine (0.127 g, 0.9 nml), K (0.200 g, 1.2 mml), and
K2C03 (0. w@o03g286502 mmol ) in MeCN (2 m) were reacted acaramdisey3i3ns GP19.

Purified by flash CC (Si02; EtQAc, MOH t glvethetlt
conpound59-20711RG4- 1255 0122386 B4 355%7 7, 1@%&/&]&3%;(:&6 %a%) 1.47
-119(n’{M1_ﬁ% 754.72 -1.63 (m 4 H, 1.94 -1.89 (m 2I—|), 228(t J=17.4
Hz, CH2), 2.88 (d, J=11.0Hz, 2H), 3. 94(t, J=7. OHz, CH2) , 7. 21- 7. 15(m 2 H),
7.35- 7.31 (m1H),7.47-7.45 (m 1 H); 13C NMR (CD3OD) 8 14.5, 23.9, 27.2,
27.5, 28334728, @;(4@%@1%%&(11@&1%@733%&31:1@@.1@% 03/ 028650

PCT/ USOZ/ 31308 " 59. 123. 123 24.
HPLC- M5 (ammori¥37id ac e% éq-gl)loroPWgﬁﬂ@epgotélaz%l% 7%107]1’%52) (. 2315; to mmc;ll) 4

3-6-(4- deg,w) faaiyé?idm%r(o Hions lo-oyhhbig Rl (D:2861 bED o) za:zldtzcma wimé(glomhﬁdm)
[0274] 3-( or ohex benzot hi azol - g .&1(9 %‘%%0% {:‘) E59
mrol ), 40 BYiefpy | @x A pVéYel maﬁéd (3651988 ¢f° 684" i ipd ) T GO B o1 ) |

d K2C03, e do SH MRROD;0D) &
?3219 Pu“é(ﬁ{fl e@ﬁg AL 4)1m?gn)3'19e!(1)1t1 d &pbﬁﬁYléiM4)1)wI%%a%%g ¥ q;m tg) ?I e
corrpound 0(9D(IVI1FGM4111)I Q). 189 g}34417%‘5 H).4-Rve- e dn): b 73 oo (1'8 59 30
CH3), %1% 2514; 3~°xj’4(£m=6175HszH2)27§2-7 12(&1& 73%#)32@1 Z?ﬂ)ﬂms 346anH)1;1) 3. 39

- 3.30 7. 35 -
7.32 (m rwqcmg)m 5711462‘($n27]§ P§5 281%@8&;\@1@;@0@&)9 §9f1%6 121233123257 3,
27.5, 28. 2 RE3i)'= 5 123.7,

124. 3, 1£%37 §24§812Z7]7 137814&7?45%% Cﬁ%dﬁgmmégﬁlﬁﬂ%@éaéég&at e) %%/IEIB—U +=377.3. 3.168
Gener al Procedure 20 (GP20) [0275] A 7 m vial was charged with

1-(3-chlaor o )aT ol Y n20| mdazol 2- one (210 mg, 1.0 mmol),

am ne (0. 0 | ), sodium carbonate (106 ng, . 1.0
mol ) and MeCNOZTBIm ) Adhul \ghlmwh@rgecbwﬂcl{%ﬁhl@fsprﬁpylkhé dihwdropsrgpinidazolis o) ed
tor.t. g@ )Q’\@trﬁ# 1({14113H*[))an}é@§(0%q{4ﬁ9}), ﬁhf{lw @gqca m#@B, @ﬁtuha@a&wﬁatbmmxﬁg hy

acetate ( organi c | paded onto a Varl an ion
exchange lcbmmeh. and' NeChR mlh@nwal@km%trﬁ@éc it byBlrtereton BrgieRled for: tu ¥ hen
t he pr Od#ntmlz%s gﬁcﬁéheﬂhgyrsduEMasc&wm e 8yl leShatameni 1|Flmah& &i{mgﬁl& lafer Me OH

colu sol ute was concentrated in v Mlﬁ E ved up in
acet one, loaded @ntok2'GaBYy SCHrien exshengacpmBdl lieifov%*u%asms B’e éﬁﬂ FPIPRg
further. \%hﬂﬂﬁ% thelthe Ql%aﬁ'&( AhOX¥8d b kheRoRGl wdin 1b%)éh1}ﬂbhﬁlﬂyﬁy}il‘0klde in MeOH (2
3-di hydrobenzm m dazol - 2-one) (45NK- 55 [027 The reaction Wgrsl%lc%{);d out

accor di nepofumn yrdurgsR hg $plHtg V@SFSWOH@PF%}?WMV"C% gi‘gfﬂﬁ‘f‘?& |UP(B SO The

product %w ?weh&dt&ﬁnu&wgefai@blaﬁggumrﬁieash Sq 16x (4. Ig silica colum,
el uting 0-20% MeOH in DCM (20 mn), 20% MeOH in DCM (15

mn)). MOH (2 m) and HO in ether (2 M 0.2n) were added, the solution
concent r &f g tg{Q.MLQ-Hydroxvethvl)piperidin-1-V11propvl}-1,3-dihvdrobenzoimidazol—2-one) (45NK-

55)

[0276] The reaction was carried out according to the GP20 using 2-piperidin-4-
ylethanol (65 mg, 0.5 mmol). The product was purified using an Isco CombiFlash Sq 16x (4.1g
silica column, eluting DCM (5 min), 0-20% MeOH in DCM (20 min), 20% MeOH in DCM (15
min)). MeOH (2 ml) and HCl in ether (2 M, 0.2ml) were added, the solution concentrated to give
the title compound (45NK-55) as the hydrochloride salt (4 mg). 'H NMR (CDsOD) & 1.44 (m, 2H),
1.52 (q, 2H), 1.74 (m, 1H), 1.95 (br. d, 2H), 2.17 (m, 2H), 2.86 (br. t, 2H), 3.08 (m, 2H), 3.45 (br. d,
2H), 3.61 (t, 2H), 4.01 (t, 2H), 7.14 (m, 3H), 7.19 (m, 1H); LC-MS [M+ H]* 304.2.

3.170  1-[3-(3.5-Dimethylpiperidin-1-yl)propyl]-1.3 -dihydrobenzoimidazol-2-one (45NK-56)

[0277] The reaction was carried out according to the GP20 using 3,5-
dimethylpiperidine (57 mg, 0.5 mmol). MeOH (2 ml) and HCl in ether (2 M, 0.2ml) were added,
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the title conmpound (45NK-55) as the hydrochloride salt (4 ng). 1H NWMR
(CD3OD) S 1.44 (m 2H, 1.52 (q, 2H), 1.74 (m 1H), 1.95 (br. d, 2H), 2.17
(m 2H) WBB/Rkas0 t, 2H), 3 08 (m 2H), 3.45 (br. d, 2HpCcTUBDY3(I08 2H),
4.01

19 1 4.2..3.170 L (3

5 B ot hyBE seolsbid ofcHhmatsd s e plphet Hebiechfcl b Wb o0 o8 eivd Nt ¢ |
502 7t7L ;I'h&mrpeal%d M@mvﬁ;'ﬁasﬁﬁd’lfydgzﬁ%ﬂi% ﬁl;@{gﬂ’%)g%—;% DR dﬂﬁhmﬁéﬂ 049s (d) § Eﬁ (E(-7 2(2d
et nyl pj et eEySH
0. 2n ad é‘g ]24‘{%(935/7 gbs0p 3‘0"58( A& A iy 9331,
COﬂfE?’lt r a@gd}l@,@?ﬁl(gﬁm)éomucdd 0EBIY)SS. ay [mlmlj 3;36931111\@10%'11%;%4 Q&i(ﬁﬂﬁi‘/l% 7[13%30:)
title t
6 0. 95 (ﬁ%d’% AR eRy T B A SR N T A
0.67H), 1.83-197 (m 2H). 211(m033H) '2.22 (m2H) 2.47 (m 2H),

9 336 1, e A L .2k . 2H), 7.16

1-[ 3- (4 Met hyl pmuqu diThe ieayﬂldnpwamafr]edbuBaddbﬂayl@rtoheramnmsﬂagzlahetﬁylplpmdme

(4o o0 027 RL o1 ESPEASD. e il O ES 2l

| sco ConbélbtirgSDCIAq5 ki), §-45% MEHH irCRCHRIOR0 fin), lﬁ% MelOfDjin DEN((B5 nﬁinl))) Me@Hl@%

N hor (2 1 atd BT sy CNAEED Wefhrdat bt Rolthi sttt letvelhd i omiing 1 o

conpound (46XENS) 38he Bﬁdr&dhﬁnhé’ﬁﬂlﬂﬁhin@} IIHNMIZAK(CDCIZ)‘B o)) (d, 3, NW(xﬁCDQ;LBmﬁ

U2 ¢ of onton 2hf e Sh 2 b et oot U b B b, e e 6B 7 o

(m 1H) 39, 2.06 bh, 119, 100Hbi. sHEHMECIMEH A 1127422, 3. 172 1-[3- (4- (Hydrox

met hyl ) pi peridin-1-yl)propyll-1, 3-di hydrobenzoi m dazol - 2-one (45NK- [0279]
The reaction was carried out according to the GP20 using piperidin-4-yl MeCH
(58 ng, 03.5720MDA3-(4-FeroRY B IpipsESing W) ptdpet- 1LBSdingirébdndosfiidaZobPohd| ASINEKSQ 16X
(4.1g siljca colum, eluting DCM (5 min), 0-15% MeOH in DCM (20 m n), 15%
MeOH in (15 mn)). MOH (2 m) and HA in ether (2 M 0.2ml) were
added, the sol mzvsqn C ame edattioatved chdied bmtacdofding fottheeGRIONRMIgpiberididINHMEOH as

R L e R S et MU

340 ¢ [”ma“’“g mmz ), 135 MAOIO 0CH L), T0GBIGE M (7 ), MeCEH
+ . 2. -£3-[ 4- (3 =~ ; ;

o) b Bl R cener oy Aind et i, Mesmlufionssonseased to2iv e tite oo

[0280] Th@sKE26) ia thegsroctadride gt mstmg)cém\ukmgcnmm)hm GEP2dy, 0H), ngp94nd, 3H),

e pur 11 ehCEoEpEbeRle AP, SYRbEr A8 L ol el A abeer dl B A g

DCM (5 mm)ﬂ@sq;ﬁ%ﬁyemmxmmm[mm*wﬁ% MeOH in DCI\/|(15 mn)). MOH
(2 mM) and HJ in ether (2 M 0.2m) were added, the

3.173  1-{3-[4-(3-Methylbutylidene)piperidin-1-yl]propyl}-1.3-dihydrobenzoimidazol-2-one
45NK70
[0280] The reaction was carried out according to the GP20 using 4-(3-

methylbutylidene)piperidine hydrochloride (95 mg, 0.5 mmol). The product was purified using an
Isco CombiFlash Sq 16x (4.1g silica column, eluting DCM (5 min), 0-15% MeOH in DCM (20
min), 15% MeOH in DCM (15 min)). MeOH (2 ml) and HCl in ether (2 M, 0.2ml) were added, the
solution concentrated to give the title compound (45NK70) as the hydrochloride salt (10 mg). 'H
NMR (CDsOD) & 0.86 (d, 6H), 1.55 (sept, 1H), 1.86 (t, 2H), 1.96 (it, 2H), 2.18 (t, 2H), 2.22 (1, 2H),
2.40 (m, 6H), 3.93 (t, 2H), 5.15 (t, 1H), 7.06 (m, 3H), 7.16 (m, 1H); °C NMR (CD;0D) & 22.7,
26.6, 28.8, 30.1, 36.6, 37.2, 39.9, 55.7, 56.6, 109.3, 110.4, 122.4, 122.7, 123.0, 129.6, 131.6, 137.1,
156.9; LC-MS [M+ H]" 328.
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solution concentrated to give the title conmpound (45NK70) as the
hydrochloride salt (10 ng). '"H NWR (CD30D) 8 0.86 (d, 611), 1.55 (sept,
1H), 1.86Wd03/028¢sp 1.96 (tt, 211), 2.18 (t, 21-1), 2.22 (tpCc126§02/318840 (m
611), 3.93 (t, 211), 5.15 (t, 111), 7.06 (m 3H), 7.16 (m 1H); 13C NWR
(Cb3OD) 6 22.7, 26.6, 28.8, 30.1, 36.6, 37.2, 39.9, 55.7, 56.6, 109.3,
110. 4, 12274, 11324 Pent}BDefdint y 35. & dQ@bZnibimldgzgﬁ2%ne(l4§Vk’$ﬂ[M+ H + 328.
63 WO 03/ 028650 PCT/ US02/ 31308 3.

4- Pent yl pi per il0F841 1- yithsreagsiop vag cmlaql ﬁw%@ﬁzé@ Hed@E29! using dreniylneriding
[ 0281] Tfh@drb&ﬁ&'ideotﬁ‘lﬂﬂ@z@a&ﬁﬁer (ed gato. §%ﬁ5§' e tp?bdh&ewgp B&hﬂéﬁ'ﬁﬂlg an Isco
4-pentyl pl peridine hydrochloride trifluoroacetate mol ) .

pr oduct \ﬁ&?btfd?spfsiqééxdéﬂ&ﬁll%cql%b elugiggi O &% mimg0- i%%e M@r}?g’ @CM @4 neip). urm
el uting D&M 1(/150H| 1ﬂ)DCIQ (15%1&#%(‘)1@ (PQM kPO ) etherlé()’f‘}ll\/@ 'v&br%eﬁ 18e

mn)). MOH in ethe wer e added, the solutlon

concent r zi?l%ont E?n&?“\tfétefi ﬁ‘é givp tﬂF‘fe“tl?cﬁ?ﬁ’@B‘ﬁtﬂl’\?ﬁilgﬂV(lﬂl"}g thies hydsechleyidh shdore)d & sal t
4 b
( m:J) MR dlﬁ%@@é (t53xg’) 38411%5 (&"%H)ll %é (%r §5z|§0()”1 951é:§)¢ t)lzg’asd(i éit{)o 8’ (m

1.95 4

7 18- 9@"% D D MK e 3B 305 gm BDLREME [ BT 300
1 13 (4-Butyl pi peridin-1-yl)propyl]-3-nethyl-1 3-di hydrobenzoi m dazol - 2- one
(45NK110) ] _
1- (3- Chl éd

1d yin ¢
mmol ), 4- but yl[omper i ﬂtﬁém(»%%ﬂme l%et@ylm‘?hﬁwdmgn%ﬁ% éﬁ%&‘ﬁ%mﬁ %’o@nf or

The

sodi um car bonat e were shaken 1 n

18 h. Thé&mdaftopy pwarsdlaed?ff?emg,ti’d) mmpl) N%fi%)rmg, 28 minyl) erslssodivid sarberate ©h2
product P 8Gik |

fr i ed (Kz%éﬁ:e 6 YoblayRLINAOEI A6 o Xl TEEGEORAL beihd, Wl
usi ng an @dovascaddest mdathe progduet gxtracted withsethyl @setate (27 mik | e iorggnio-12%96Wwe OH | n
DCM (33 @iigd éKm 15fverdE gﬂi cofbelAMd( 33 v83:0) detbi@ Iga'niée pﬁxjﬁfedt IS}I b\ﬁn QPR (;'Id

(45NK1 1 ;{\g The hydrochl oride salt was forned on o
(4Min di‘8 Wéafﬂgﬂlé@? @@rgféltcalcPlP@@thft%r?rll%’mﬁﬁﬁzw gﬁfwlnhthemi% MeOH
preci pi t at ch(mnmﬁtof gpbet @6 e@le @&Hpc%a Q@Nﬂl"ﬂoi\'g@ &QD%D}I éocﬂlo%e (st wésH)
1.31 (m 6H) 2H, 24 (m (or pls) (m
2.92 (br for{ne dedltgonlgf I(Iq:rl‘ 4%_011 dlggaa@ a@g recgﬁ}alhsgd m M?H)HM toggr@4a ‘(V{nte H)
7.17 (m ied I . f e 21
(GPZl§ 8 itate_?l_?]vg%g%sf& ﬁitéil}:daxmd? d. i&ﬂm@iﬁ)5%91@3&?@%1315da&}88%§3&m|)
in DVF (éHZUI‘H( :\]/\E}é%&feéi%%ﬁr &H).@P2\(bs § H.ahtd @R 843 (. 3835t ded
The reacihons, 16 @ BHakenmabus, 723 (mf pﬂ) #%. Isinesp dogocyanat e resin (ca. 50
ng, 1.1 mmol g) was added and the reactions were shaken at r.t. for 24 h.
The reactions were filtered, washing with MeOH (1 nl) onto a SCX ion

exchanges.1¢®! GexeraPrsBdhash (Qﬁ@m) prewashed with MeCH (2 col um vol unes). The
colum was washed wt 2 colum_vol umes) then the product was el uted

MeCH
of f the col um8¥ ng “%%%4851%1%@ i PCM M) ang dndider0- > mmeb)in BYEF (0.2
concent r afyagkré Addéad e 1PreadkidB vRGAGHE DCVREL R ok b€ dPY'hd REtBRNGER shaken at 1.

for 72 h then isocyanate resin (ca. 50 mg, 1.1 mmol/g) was added and the reactions were shaken at

r.t. for 24 h. The reactions were filtered, washing with MeOH (1 ml) onto a SCX ion exchange
column which had been prewashed with MeOH (2 column volumes). The column was washed with
MeOH (2 column volumes) then the product was eluted off the column using 5% aqueous NH; in
MeOH (1 column volume) and concentrated in vacuo. The product was purified by the general
prep. LC-MS procedure and the desired fractions were concentrated in vacuo to give the desired

product.

3.177 __1-(4-
(56NK118B-cpd2)

iperidin-1-y1jbutyl)-1.3-dihydrobenzimidazol-2-one

64



prep. LC-MS procedure and the desired fractions were concentrated in vacuo
to give the desired product. 3.177 1-(4-f4-Cycl ohexyl net hyl - pi peri di n-|
-yl I but yl wolo3Brslishydr obenzi m dazol - 2-one  (56NK1. 18B- cpd2)p@AU®30588 028650

PCT/ US02/ 31308 [0284] 4-(1-Cycl ohexyl neth di ne. (1 0, ol

Tt Lot oacmendy s d iy panpeipae L, BEnfib it 5 s Wapdddth 0 )

used accpg. qihgﬁoﬁéﬁza SReral- &%P%is in% ©iM8mol) Rerd used hdderdﬁgaegaieml 6B2 1t togfivet he
ou

title conp 6NK1 18- cpd?2) ). H t at e

[ V] +—300 r§uomaastie B 5 104 eavaioand OVEL LRy 6 o Py ey it

3-di hydr%gﬁ ;Z(Nil fieZPlos2- one  (56NK138- Al) [ 0285]

4- (1- Cycl ohexyl net hyl ) pi peridine (18 ng, 0.10 mmol) and 1-(3-iodopropyl)-
1, 3-di hydr obenzoi m dazol -2-one (36 ng, 0.12 nmol) were used according to
GP21 to giye IFBE‘M ESdidib PR ORIt Rk @SR} préy Dt e dibidrbeengiendaaeidone 56NK1 38- Al )
(3.1 ng). HPCC- M5 (Canmoni um acetate) [ MtH +=356.5. 3.179 1 (3 [4 (2

Et hoxyetfiﬁﬂﬁﬁﬁ:éﬂ din-1 yllpropyl)-1 3-di hvdrobenzi m dazol - 2- one (56NK138-
A2 [0286] 4- ( ffihoxyet tykloBbémietdie (1 md. owo mm)I andam@-lodopropyl)

1- (3-iodop di roben20| m_dazo] - 2- one

used accb,ﬁdlﬂhygrog’@zwciaz? -opevEotne 0- k2 ppp dYeG%E%efiaﬁcgor 8;113 2 F\moggv

compoundy{dy ﬁje?a’f’e ﬁﬁbf&@ tifle BpoukiP{SENIES S AT /i mi) HEIGEMS%()mm{oM&H]a&ei&@P 4.
3.180 1 g‘ﬂ 3}C\%/cl ohexyl met hyl - pi peri di n-1-Xl I propyl) - 3-net hyl -
3-di hvdr bdazol - 2- one (56NK138-B1) [0287]

4- (1- Cycl ohexyl net hyl ) pi peri di ne (18 ng, 0.10 nmmol ) and 1-(3-i odopropyl)- 3-

nmet hyl -1, 3 d| hydrobenzm mdazol -2 38 np,...0.12 Mo > %ﬂ: )
accor di ng-1#d G- gthybp IORy Rk -m)c{drgaelnflwu‘?gz?]}l!z&{%lgl e 0138 ound

(56NK138-4B) (1 3 rrg HPLC-I\/S (amoni um acet at e) [I\/H—I]+ 370.5. 3. 181 1 (3

4 (2 Ethoxyet |er|d|n1

E} dl( hvdr obe%zi(ﬁ'g ag olo Q- %H@iye@éélﬂ&f@gy Bé? “[‘%)Zélgq/ risfol) and. 1-(3-iodopropyD-1,3-

4- gﬁ Ft quyg%ﬁ%galﬁ%&%uzddn@g@é Llﬁg,rrmz QGarddl) ReeEd )lseanngcdrd(ns toodBPr pgivy -tBe

met hy i hydr obenzai nj dazo r

accor di nériffugroapsset eﬁaéioﬁfl\‘?é‘tef’%p‘fuflﬁl?ﬁ%ﬁg&gg’é’g?gt aF?EBtM %éﬁ] m}dﬁgaqgtgt ound
(56NK138 T4 *F321.mg) . HPLC- M5 (amoni um acetate) [ M-H] +=346.5. 3.182 3 3

[4 Cycl ohgxy met hyl - pi peridin-1-yl]propyl)-3H benzot hi azol - 2- one
(56NK138-d)

3.180 1-(3-[4-Cyclohexylmethyl-piperidin-1-yl]propyl)-3-methyl-1.3- dihydrobenzimidazol-2-one
56NK138-B1
[0287] 4-(1-Cyclohexylmethyl)piperidine (18 mg, 0.10 mmol) and 1-(3-iodopropyl)-3-
methyl-1,3-dihydrobenzoimidazol-2-one (38 mg, 0.12 mmol) were used according to GP21 to give
the trifluoroacetate salt of the title compound (56NK138-B1) (1.3 mg). HPLC-MS (ammonium
acetate) [M-+H]"=370.5.

3.181 1-(3-[4-(2-Ethoxyethyl)piperidin-1-yl]propyl)-3-methyl-1,3-dihydroben zimidazol-2-one
56NK138-B2

[0288] 4-(2-Ethoxyethyl)piperidine (16 mg, 0.10 mmol) and 1-(3-iodopropyl)-3-
methyl-1,3-dihydrobenzoimidazol-2-one (38 mg, 0.12 mmol) were used according to GP21 to give
the trifluoroacetate salt of the title compound (56NK138-B2) (7.3 mg). HPLC-MS (ammonjum

acetate) [M-+H]"=346.5.

3.182  3-(3-[4-Cyclohexylmethyl-piperidin-1-yl]propyl)-3H-benzothiazol-2-one (56NK138-C1)
[0289] 4-(1-Cyclohexylmethyl)piperidine (18 mg, 0.10 mmol) and 1-(3-iodopropyl)-
3H-benzothiazol-2-one (38 mg, 0.12 mmol) were used according to GP21 to give the
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[ 0289] 4-(1-Cycl ohexyl net hyl)pi peridine (18 ng, 0.10 nmol) and
1- (3-i odopropyl)- 3H benzot hi azol -2-one (38 ng, 0.12 mvol) were used
accor di ngwioo3@2g&sot o' gi ve the 65 WO 03/028650 PCT/ US02/ FLADE02/31308

trifluoroacetate salt of the title conpoun 6 NK PLC- M5
(amoni uﬁiﬂa@@m@a& salt pf thpffitle sompound §oNE435C gg&% mey. 1@%% é?moﬁ’?g%arcfﬂet- | -
IIpropyI zot hi azol - 2-one (56NK138-C2) [0290]

4-(2- Et hoxye hyl)pl peridine (16 ng, 0.10 mmol) and 1-(3-iodopropyl)-3H
benzot hi azol -2-one (38 ng, 0.12 mml) were used according to GP21 to give
the trifhygy 091???@@2%th&@laﬂwmlpetnhﬁl 1.4 M hr6py DD benacthapAHIKAB S EDAI136 X225 1my) .

HPLC- M5 ta 4 1 4 .
Allyl oxy( glngle) ?‘izéﬁnaf eﬂy@r%%@%ythyl)m%lda’ie h(jﬁr% (ﬁkq H}“éoj& <[5111d 3 "%HOdO??gﬂkﬁB A4)
[10(221] 454&0%%1@@963@ 8’@1% hg h3 bﬂhrllﬂ%)‘ wéke ﬂ@ad(al&émﬁg td0GRDL m‘gﬁle) tha mﬂuorolacetate

i odopr op robenzoi m daz 1) re
used acc @)”SUI ﬂ%eo tde EOIPPPX’in v 38 Fg &tfor c :‘f@?@ I\E%I {mélfon cz}ttawg

conpound M5ﬁ§‘dl§§@ﬁ¢ A4) (10.8 ng). 1H NWR (CDC13) 6 8.17 (br. s, 1H),
7.03-7.2% in, 4FH), 5.93 (ap. ddd, J=17.2, 10.4, 5.5Hz, 1H), 5.26 (ap. ddd,
J=17.2, 3. 2 1.6Hz, 1H), 5.15 (ap. ddd, J 10.4, 2.8, 1.4Hz, lH) 3 99 (ap.

gtH) JZSSg ?% ko250 R loxRoBidik-1-yliprofylB 5en(zsamemo— nd (5% m
(m  2H), 302(%\ 2H§ <1 M@eﬁéneé%m?ﬁ%mei&@f“ﬁt Q;‘ 1‘“‘3?‘%@ E?Sngé’yPEsS 1
g?dilﬁvg\lrg gcﬁg%&%dﬂggz?gﬂlu@éz@g %—gﬁé kagjgﬁ@,y(b )2_ itk wl(i)lgfb -uded accordmg to GP21 to give the
iRl g b Gt U

nme : 199 dd 2=0Ne. ) u Z,
acco)r/dl ngl 2 %@({ﬁg gl ve ﬁ 8 ?ac ; ?9{’} %&g tJ| t6 ound
( 56NK136 EA»)S 1(58(&% degy) =104 m‘%%déi)s? % @p: %fa %ﬁr if?i) G0 ’5. 93
o, oo, o SR, s 000 e
el R LB
m m m m - armoni um

acet at e) [I\/H—I]+ 330 I [ 04 The am ne
(0.10 B, PP Stirde =0 ‘ nm) were
added tO(%Nlemthn vessel and DCIVI (1 n1) was added. The reactl ons were

shaken at r.t. en i esi o dm;@[] g;)_ was
added and the [P%(’&@tl O%Q@P@'@W a’i'e %lé’tmg’ ;boﬁ&%%nﬁs) #Ee gseggc r%/is wer e
filter ed,mmhpn(ghyardbhnzlvaﬂdhz(oll:zﬂhe (38mig 042 SMO1) were asedragryéing @&WOWch
had been prewashed w t W th
MeOH (2 ¢ OWﬁqe@Wéglf {{ﬁ‘gﬁhﬁ?glpﬁun%ﬁﬁﬁmﬁ%ut eg? ?? ﬁg cofunn usi'ng 5%
aqueous N8, 6.97 (m, 1H), 5.93 (ap. ddd, J=17.2, 10.4, 5.5Hz, 1H), 5.27 (ap. ddd, J-172 3.2, 1.7Hz, 1H),

5.15 (ap. ddd, J=10.4, 3.0, 1.8Hz, 1H), 3.99 (ap. dt, J=5.5, 1.7 Hz, 2H), 3.94 (t, J= 6.9Hz, 2H), 3.42

(s, 3H), 3.36 (m, 1H), 2.72 (m, 2H), 2.39 (m, 2H), 2.10 (m, 2H), 1.92 (m, 4H), 1.61 (m, 2H);

HPLC-MS (ammonium acetate) [M-+H]"=330.4.

3.186 General Procedure 22 (GP22)

[0293] The amine (0.10 mmol) in DCM (0.3 ml) and iodide (0.12 mmol) in DMF (0.2
ml) were added to a reaction vessel and DCM (1 ml) was added. The reactions were shaken at r.t.
for 72 h then isocyanate resin (ca. 50 mg, 1.1 mmol/g) was added and the reactions were shaken at
rt. for 24 h. The reactions were filtered, washing with MeOH (1 ml) onto a SCX ion exchange
column which had been prewashed with MeOH (2 column volumes). The column was washed with
MeOH (2 column volumes) then the product was eluted off the column using 5% aqueous NHj in
MeOH (1 column volume) and concentrated in vacuo. The product was purified by the general

prep. LC-MS procedure and the desired fractions were made pH 12 by addition of sodium
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MeOH (1 columm volunme) and concentrated in vacuo. The product was purified
by the general prep. LC-MS procedure and the desired fractions were nade
pH 12 by wddistoegssoof sodi um 66 WO 03/ 028650 PCT/ U802/313(18:T/1h§0d/3m08de

. The product was extracted with E an ayer
was hed Wi@ﬁlrJ 20 @; I?Fé‘}“"t wes %’ﬂrvxft@ @G’?ﬁ‘%&\éﬁé%}é‘gﬁﬁn@n"t@%eeargfuﬁc Vit u‘éfé1 OA g?/ve
the desi Gvﬁﬁl bERSB AN drie3K1683;) hnd &nbé}hﬁtehyﬂ vaii o Igivdithie-desiyddl cpinpgyntl) - 3- met hyl -

3-di hydrobenzi m dazol - 2-one~ (56NK125- A) [0294] 4- Met hyl pi peridine (10 ng,
0.10 nmmol ) and 1-(3-iodopropyl)-3-nethyl-1,3- di hydrobenzoi m dazol - 2- one

(38 ng, 9 1@2 mz@Jrz) M@ﬁ{vﬁmyéi 26h- B DAOHNING methyGP2 ity drobénvimitidvel 2-bad € compound
(56NK125°A ng) . (CDC13) S 7.07 (m 3H), 6.96 (m 1H), 3.94 (t,

J=7.0 41(s 3H), 2.84 (m 2H), 2.37 (m 2H), 1.93 (m 4H),
1.61 (m 2H), (9293 (M-M%ﬁﬁ/lg é}@ﬂ@iﬂe ({0Mng2 b0 B8P abdl 1- (Sifcﬁioﬁﬂdpyl) 3-Iﬂ)e1;hyHP,BC-

f at 188 4 But hyl | -1
éamcar%;&zm% eI 8 g el 1ol v 28] Scfomii B e e O
0.10 Mol Qd%sd\ﬁmmq%hﬂg) lﬂnﬁvmctcbmbobe)m:(m; BIHI);IGBﬁl(mZIH):IG o6 35 J+N o 12

(76 oy hiﬁf:sw%%? ST i 2b a7 6 S e LB ol S g 1R ch a4 7

(4-Butyl E}hPﬁJi)' gbRned, J%@Z)}HUiH')L HPLCMS (dmeinape feaieh M =288 40ne ( 56NK118- A)
[ 0296] 4- But yi pi perldl ne (14 ny, 0.10 mml) and 1-(4-iodobutyl)-1, 3-

di hydr obenzoi m dazol - 2- one (38 nmg, 0.12 mmol ) were used according to GP22
to give ghestisthes Bﬁﬁlﬂﬂ&ﬂﬂﬂ 1@3’51%141183 QﬂLdr&lienﬁmﬂﬁElhzol-IHnW) S 9.02

(br. s, 1H), 0 2 (m
oH), 2.37 (m [‘mﬁl 1. %@F%’kﬁlpe?aw g P& gﬁ? '%‘méﬁ %Qdéﬂft"?@ ?’%n 9H) ,
? 8? (m dﬁ{slhmb&ﬂ%n&ﬁol(ﬁfﬁmas wip, daetaihel) v&[thH]:?-a&:Bﬂmfg to3GRQ 0o ive the tl’;le
4-(4-Butylpiperidin-1 ut - nzooxazo 6NK139C1
[0297] 3pmpeRd 3B Mi%&wsﬁ%@&é@iwwwﬁaﬁ H%?O%“st mml ) and
Nal (210 mg, 1.4 mmol) in acetone (10m) were heated to 50C for 72h then
cooled to r.t. . S h tg soI u&' qr& &11 as added and
the prodde8nasldd RS : s
dried (K2CX3) [oigshtera@u@mbeelameen([mm g, ||010acmmol)D|VEnC(0 134 +iddobuty (DR ( 1
m ) and 4-butyl pi peri dj ( re
added andifyqeobenzg 9?28' %ségﬁgg&gﬁmme}ef %Sed %@{%& (13?252 otg)é‘ﬁegéthé tl‘ﬁg& n
(ca. 50 rwmﬁaunll (BEROK 1 1G)ARES afgje‘mmmwh)rﬁéa@t Gborsslﬂbsﬁéms(h?aﬁﬁh Tl (m,t
for 24 h. T S i re ) t a SCX
ion exchzﬂi](je3 %@fﬂ’ﬁ% %?n%ﬁe%gd g%ﬁ eﬂf\ﬂ%ﬁgdl% %Eﬁ%w %H?ﬁl}r%q@olﬂa)nes)
The col Y3 WRSHYASSe, 38); HPMEOES (aﬂmnmhmnacetate) Mﬁﬁj—%ﬁén the product was
eluted off the colum wusing 5% aqueous NH3 in MeOH (1 col um vol une) and

concentrated in vacuo. The product was pUI’IfI ed by preparatlve LC M5
(et hod Bl aph-uiButdsisdridid] -Fhiacell-ddenmomzaded dh

[0297] 3-(4-Chlorobutyl)-3H-benzooxazole-2-thione (68 mg, 0.28 mmol) and Nal

(210 mg, 1.4 mmol) in acetone (10ml) were heated to 50°C for 72h then cooled to r.t. Aqueous
sodium thiosulphate solution (10 ml) was added and the product was extracted into EtOAc (2x20
ml). The organic layer was dried (K,COs), filtered and concentrated in vacuo. DMF (0.2 ml),
DCM (1 ml) and 4-butylpiperidine (14 mg, 0.1 mmol) in acetonitile (0.2 ml) were added and the
reaction was shaken at r.t. for 72 h then isocyanate resin (ca. 50 mg, 1.1 mmol/g) was added and the
reactions were shaken at r.t. for 24 h. The reactions were filtered, washing with MeOH (1 ml) onto
a SCX ion exchange column which had been prewashed with MeOH (2 column volumes). The
column was washed with MeOH (2 column volumes) then the product was eluted off the column
using 5% aqueous NHj in MeOH (1 column volume) and concentrated in vacuo. The product was
purified by preparative LC/MS (method TJ1) and the desired fractions were concentrated in vacuo
to give the trifluoroacetate salt of the title compound (56NK139C1) (0.4 mg). HPLC-MS
(ammonium acetate) [M+H] =347 4.
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to give the trifluoroacetate salt of the title conpound (56NK139Cl1l) (0.4
ng). HPLC-MS (ammoni um acetate) [ M-H] +=347.4. 67 WO 03/ 028650

PCT/ USO2/ 8183828630191 1 (3 14 C cy | ohexylpi peri di n-1-y1] paapysop31308

3-di hydr obenzi m dazol - 2- one ( 75NK58- A2) [0298] 4- Cycl ohexyl pi peri dine (33
ng, 0.20 nmml) in DCM (0.5 m) and MeCN (0.5 nl) was added to

(16233 | 0dopy100Y |3 leRadhb Ry dpPRsZ pi-d& @0Benkiffdaal;2-Ghe2ASNKIS Kzgoe
re at

r.t. for 36 hi0298n écﬁb@bﬂ}gxymrgwm Bet- {a‘héi"@y P@ﬁf @r# ‘(‘Q ﬁ@l §§ (roadded

ghe 8r ? %\Q@ﬁ?%rﬁ@t_lg&kp}dﬁ&l@ 1 Bt fiyadrober26lRidaro)-2- oﬂéld76t1hg§ oz4gamod, Kay@yr was
rire

tered and concentrated in vacuo. M rrﬁi%: %“’ﬁ% added
and the (66mpmtﬁr4(8 myael) pedhiel(78 Mo éggéwl?oﬁh%fﬁéﬁ%d‘é@séw it RO A heen
prewas hezgloi%ds Qo?fﬂg_t‘h&gﬂ}%ﬁ{e%mhyrp (B SHas a-ﬁb&l C’ﬂidﬁﬁ*ﬂddﬁﬁﬁam@ﬁéﬂ intd BtOMEOH (2
col um hen the product was elu g ch; the c Iurmu g/geo'%ﬁl
aqueous (B0 nh, MslChe preamielaigimvas gied et Onntlter ‘H’grﬂ"f‘cﬁ’ﬂ &g VgrRRy ({e
product %ﬁﬁ%va@%héd a%q ti?é’c&ﬁp%w Wil B&1ck GhivR $0RtiBDekcTahd) colamal whivh lré beered
fractions ‘'were nmad addi ti on of sadiumh dro &&é&{ﬁ Th? roduct
was ext praweshed WlﬂlrM@Id)&% C(’%WB vjuesky yhhe RAUER 325 é‘Sl}e d § u[“ﬁ] bri ne
( §5RI1K258 Aé?rﬁ%l Qﬂéﬁ%?ﬁr wasCRARGEST HRtBRninNusihg GePadusoug NER ih iMeOH (1l @hmonpound

). 1H NVR (CDC13) S 9.2 s, 1 7 ,
3.93 (t vojure)@pg cor@ﬂ)tratezl l%acetm( Theprodust wes P(“Hﬁe‘g&; Pfepsf”é‘ﬁek?“‘r?@%? 8“65}{09‘“@
2H), Quﬂ[tﬁm%wd fraﬂcu@% v&ér@mad% 12310331:adﬁi08 &£ dotiunSityliroxidPIMMBhd @ohaenivem

acet at e)

Cycl ohexsAtracted with |E’ﬁp4\c @P‘ﬁ Hﬂ)@ﬁ‘}ﬂl t?e Qigae g HasheroV b & PhsjieddR e flbdz 99]
4- Cycl ohg (ﬁ%lergfaféﬁrz}z wcngto(gsé tﬁ@utler%godﬁHQ’VéNKﬂ'B -DONI1. Om). Fil NMik CIMEION 425 5

m) was 3-1i odopr opyl H- benzot hi (7 mol ),
K208 ( 66rng 1H).0-: Q?s(mmﬁp) n(HJRVa%H% ?@)%535“3%6%929“% S;se tigﬁ%%s
stirred )" 1586 (ncprzﬁ? hedhes) agyeoss-o. wo@hummhlmLMBa(wnmltmtlama‘(e}a n)
was adde The roduct’ was extracted into Et OAc (2x10 m), and the organic
| ayer wa&VHH] eﬁ‘PQ(i(ZCCB) filtered and concentrated in vacuo. MeOH (1 m)
was added and the conpound was | oaded onto a SCX i on exchange col um whi ch
had been prevvashed vvlth MeOH. ( as washed

Wi th MeOB192 ddBldrsvelahexpipiporidinels he col um

_LII_rS]I ng SOdA) aguemgj\ll-BfL@y&\t’anMf)@em?@m mgobnﬂm)mdh?rll)@dméml)radé@eqhﬁ(ﬁ/écuo |
e product was purifie eparatiye esire
fracti on@bnabadgddo prp1 ‘?b%‘)? hﬁ?’ﬁ’f“&qkﬁ o554 éﬁem (ra%glr%l]ngl %%ot #ﬁ‘s H%r oduct
was  ext pagtidoMahdNEL @Q\Qng( 325 mirh9l). ﬁlﬂajre‘a&t&nomagamrcd dtay.cor i’/@h theed aghqaus br i ne
(5 mM), dried entrg in vacug t ound
( 75NK58- spdium 9‘1“15“%5“3 Sak‘i&‘t‘} @/@H ?ﬁﬁﬁ‘??‘ﬁﬁh"é’ AR e? h}é%g%o éé 2%‘?

(4- But yl l.pd RRIdr&inkt layer lWap ﬂﬁ&ydx)zea)bt, fihded aii ébnchnuated (BEAD 3MEOH (1 ml) was

added and the compound was loaded onto a SCX ion exchange column which had been prewashed

with MeOH (2 column volumes). The column was washed with MeOH (2 column volumes) then
the product was eluted off the column using 5% aqueous NH; in MeOH (1 column volume) and
concentrated in vacuo. The product was purified by preparative LC/MS (method TJ1) and the
desired fractions were made pH 12 by addition of sodium hydroxide (2M). The product was
extracted with EtOAc (3x5 ml), and the organic layer washed with brine (5 ml), dried (K,CO;) and
concentrated in vacuo to give the title compound (75NK58-B2) (9.1 mg). HPLC-MS (ammonium

acetate) [M+H]+=3 59.2.

3.193  1-(3-(4-Butylpiperidin-1-yD)propyl)-1H-indol-2.3-dione (85LM03c)

[0300] A 50 ml flask, charged with 4-butylpiperidine (0.042 g, 0.30 mmol), 1-(3-
iodopropyl)-1H-indol-2,3-dione (85LM05) (0.113 g, 0.36 mmol) and K,COs (0.062 g, 0.45 mmol)
in CH:CN (20 ml), was stirred at 50°C for 24 hours. Water (10 ml) and EtOAc (10 ml) were added
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[0300] A 50 m flask, charged with 4-butyl pi peridine (0.042 g, 0.30 nmo
1- (3- iodopropyl)-IHindol-2,3-dione (85LM)5) (0.113 g, 0.36 mml) and
K2CO3 (0. o@203g2843045 nmol )  in CH3CN (20 m), was stirred i/ &d@3ins 24

hours. Water (10 m) and Et OAc (10 m ) were added e\a/a V\DES‘%J\O?@S Th
PCT/ uso2¢r@1®eaaha@ﬁmqrﬁéemﬁaé%desTh&eWéers%‘&a? A3 de-ofpsteiay i % e
re- ext ra&o&r%gn W ok Pnfel fAGs Whidred (RSO, %@aabvmﬁteﬁrtcamnessphwﬁevm@cﬂwmd
(Na2SO4) and evaporated to dryness

col urm thﬁ?ﬁtbﬂg‘Foé‘HW}/ chropgtpgraphyRiPs, ﬁ%@ﬁg&ﬁ@l’@gﬁiq% /I /EV@%? ggr“lé% it/hga’dtt"]gy
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2. 40 (t 2121 752 88(01n( tH) 248|§ 193(1804I()t2 4(2(1})211)72 é‘r’r@ﬁ%ﬁ)"o( %78?‘% 1ﬁiﬂ)w
7.55- Lyisee! 395329. 3. 3.194 1
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m xt ure of corrpound 1 (3 (4-Butyl - pi peridin-1-yl)-propyl)-1Hindol -2, 3-
di one (8§trM>39)(3 ngg@gmgndlg 1090 PIE0L 3806y dRQNRIR. &leqamhmt ,(0.016 0) in

acetic atid ining 70% perchloric aC| d nl/% vc\iaF23
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The crude product was purified by collum chromat ography
hept ane gvaporated 9AVEeB ) m agd 5’@4%0 a1} were agigdda dhe r@%@‘ﬁ\fﬁ%we%ycfgél 1gn o %

“H NWR (%éxg)h &oxille %152 (d}ops)glﬁl)tll i1 20hd - FROAL ?has%"\‘)as sépabdled] dried2@®a,SC,) 4hd 1.
(m 1H Y488 40 (t
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(ammmu t 0 d (851L.M12) (0.001 g, 4%). '"H NMR (CDCl;) &
3_(3_(4 g% a§g%1|/l Mt%)ﬁ%ﬂe hgtlﬂiw;r%% | (851 (8)5 0L £0302 zi(m? jﬁ)
1 ask, cloaﬁgtedeltw W3 AED] b CUPHb 178 TR0, T30 FAETS (o g0

t ol uene f.oni ( s} 100-26% ah, BSLAMLT7 B0 (M, 1))
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hour s. V\A{PéﬁMSQarmh9nlwnd°@tt®&M+MG3 3. were added and the phases were
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conbi ned organl C phases wer e dr| ed (Na2804) and evaporated to dryness.
crude pr@dgét 3w@<4-By ik YR REOGPAphy (Si 02; Et OAc/ n- hep

1:3) to give g '“H)ﬁ F(%”BP%Q& cﬁMlzﬁ) 4(thy$plgendﬂn@%1 73g, SREPAInODL krulivR
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ElH) 2) 4 @olpgne- 425|q)fon12 agid 3(Q1H-124cbl-3-yé)-pgqpyé asterzq&?LMé’g ani ﬁ Cg (%Q) {‘{ n

7.20 (t, 2 )i m C7H %ﬁ[ (%d mg)]-w)as stifre® thl 5&)913 folnlj%ihml'ﬂ? hﬁatB@Z(Q ﬁlﬂb‘lf‘ﬂm EtOno’o(thﬁ):\eére
ng.l_“ h\-l/- dr otddqqicp@ﬂ .tlg r@p}e@s (vgtm_sg@%tjg y@lge?plgpeeoruls plllar;e \17va re- egdtrgo@él \zflthlEtOAc (20ml). The

3- (13- (4- Ryl ¥lnBd BAkifpRasds Wheb Bﬁ&pa\falSdnb"mhd’léi@b&aiéﬁ S ddiRss. (T0e EmbBe grodiet @y
purified by column chromatography (SiO; EtOAc/n-heptane 1:3) to give the title compound
(85L.M18) (0.8 g, 10% -3 steps). 'H NMR (CDCls) & 0.95 (t, 3H), 1.18-1.38 (m, 8H), 1.65 (d, 3H),
1.83-1.98 (m, 4H), 2.40 (t, 2H), 2.78 (t, 2H), 2.90 (d, 2H), 6.98 (s, 1H), 7.10 (t, 1H), 7.20 (t, 1H),
735 (d, 1H), 7.62 (d, 1H); HPLC-MS (ammunium acetate) [M+H]'=299.3.

3.196 _3-(3-(4-Butylpiperidin-1-yl)propyl)-1,3-dihydro-indol-2-one (85L.M23)

[0303] 3-(3-(4-Butylpiperidin-1-yl)propyl)-1 H-indole (85LM18) (0.156 g, 0.52) was
dissolved in DMSO (1 ml) in a 10 ml flask and stirred at room temperature. Concentrated
hydrochloric acid (0.04 ml, 0.52 mmol) was added slowly and stirring was continued for 24 hours.

Water (10 ml) was added and then aqueous sodium bicarbonate (10-20 ml) until pH 7 followed by
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di ssolved in DMSO (1 m) in a 10 m flask and stirred at room tenperature.
Concentrated hydrochloric acid (0.04 m, 0.52 mml) was added slowy and
stirring wasosmesdsonued for 24 hours. Water (10 ml) was adaadusedidoken

aqueous sodlun1b|carbonat 10-2Q m) pH 7 fol | oned

03/ 028656 EErUS(Ry By @&tﬁ*‘ﬁcﬁ‘%ﬁ%ﬁ‘f‘ﬁl ST IR0 VREe) “‘%h@‘g&S%aﬁgd
organi ¢ RPAREFEIMEHSNEEI1BE chiNe 2Rt v@ﬁlﬁhrlfﬁﬂ ap oslaine dmmamggaple;s(slozmpccrmde
product was purlfled by cqu hro

Si,02; Et ne 1:10)
and pr ep.hepmerpl®) erch RERPY ﬁ?n@l’ t(&? 5‘83 %‘ﬁé phﬁf?ﬂah'f%oécr?{ ’algw
(Zggxf/,l) 2 o8B 1 0k ﬁlo&mﬁﬁﬁse 20 rﬂm{uﬂ]de(OédgiiLiwme?, nnﬂlﬁmo ﬂﬁielhﬁﬁere@m))bmgfver 13)

n to give e title conmpoun

6 0.95 (tthe tzth)compow @5@;23(),{9”8 , 1%)1 FEMR @‘?‘r’?} ée«?@ %H/%d 1% 19’*8 ,
i H?O g 881 40{@ 702(|J_1011)5H)721 8801, 9(or@n 2H), 1.98.28% ﬁﬁsﬂzé{ﬂlzbso (3, 24D, m(@rm),m(a@zmj
[ MbH] += 3163503‘d 11, Aent, G&iér%ﬂ -7 &9 %ﬁr@%@@?@)’%‘@?ﬁﬂfteﬁ%&ﬂi %i%%ll ed vial,
charged with 4-propoxy-piperidine (1 equiv), chloroalkylheterocycle (1
equiv), Nal (2 equiv) and K2(I)3 (equiv) in MeCN (4 m), was stirred at 50
C for 24 3l@dr GengrplPragegurg dag>lpoured into water (20 m) foll owed by
extraction w tbs(ﬁ] OAC A (72x1gp Jehlkd Ve m@aune@momq&apcﬁgy@q;%ﬁ&ﬁe V\@r eqoiv),ed
(Na2s™4) and evaporat ed to dryness. The crude S\}(dﬁi? rgblr fied CPQ/
col umm  cibloraitobietapsisyels 6 WW)M B fn%acoséeﬁl % eCN (4 ml), was stured at
3-(3-(4- Pﬂ”ooé%rml HOGfs! ﬂﬁélﬁrx&nélﬁva@?da%ﬂ)lmwadasmem adplved bPBtratRmLNBMOAL0305]
3-(3-Chloropro ) - 3H- benzooxazol - 2- one c{62KI%*30) (0.200 C? 0. 95 l%gﬁ
4- pr opoxy axﬁénls)a’hﬁeom@n@%g@w rbasss wistarisd (NgagO«) ppdayapqyate toélﬁ'nfﬁ%ﬂr%r d
K2Q03 (0. 26RicOvasbuifed BYBBlunn¥BF a2 hﬁ@l@&mﬂﬂﬂDQM n2@P23 to give the
title conpound (85LM37) (0 211q, 70% 1H NWR (CDC13) S 0.95 (t, 3H),
1.50-1.65 (m 4H), 1.80-1.90 (m 2H), 1.95-2.00 (m 2H), 2.00-2.10 (m
211), 2. 4 dst ,3-@N.Prépoligerifime(1091)-Bobyl)-SH-Béhz30:3@01{2Mne X45IM37).3. 40 (t, 2H),

3.90 (t, .05-7.1 m 2 15-7.2 m
acet a§ e) [ MH] (03031 9. 33- @CEE’QOPIOF'(;%? 3@1‘"’86‘{0%26?5%?? 8%(%0? f#r ?%“ngé “lmoﬁl
3-di hydr os.he hétage (0239@60@8%@5)@ {002&@@], 1.90 mmol), and K,CO; (0. 262 g, 1.90

1-(3- chloropropy ) 3- di dro one (.0 I 4-
pr opoxypﬂB’é‘P]i) d‘ieFFere%‘Gedl%org gdo 5%32%5“’6 f‘le(cﬁ %g(g%%%@ (rq‘rr%)’lgg) 76%2(;%1@(1)3
(0.262 g, NliR Dd@@lo)%\/@rﬁl)rﬁml esi(xﬁtmprﬁsmg% on, @231 96290\, 2He 21000110
conpound (85LM35)

3 0 1.65
(m 2H), @28 ?.4% @H} 2@& 751(%/%1”236%3(39{1“’2&53%3 @52‘%7? 5 éﬁ%H) 'gg%g}% B0 (m
4H), 3. 102}% i@s(7@5(nZH)H),ﬁPﬂ@Ms(an&ldh}un&c&&e)([rm+}nF%194 00 (t, 2H), 7.05-7.15
(m 311), d, 1H); HPLC-MS (ammoni um acetate) [M+H +=318. 3. 3. 200
3-(3-(4- Butyl p| per| di n-1-yl)-2-hydroxy-prop |)-3H benzot hi azol - 2- one

( 85LML5) . 3 |30 }3-A-Bafdyipiberdids kyl) srbynges) ditd drb-bénAdviidy oo wae (BLMB5Y. 0. 152 g,

(1 géLml) ) ’( chg[gg%] (aﬁd (%g%%p(c@ygg chl);/}% lge%z&md?)azol- leze(){o@oﬁ‘z(?'o 9% mmgl) 4-
propoxypiperidine (0.138 g, 0.95 mmol), Nal (0.285 g, 1.90 mmol), and K,CO;5 (0.262 g, 1.90
mmol) were reacted according to GP23 to give the title compound (85LM35) (0.183 g, 60%). 'H

NMR (CD;OD) & 0.95 (t, 3H), 1.50-1.65 (m, 2H), 1.75-1.85 (m, 2H), 1.95-2.05 (m, 2H), 2.15 (m,
2H), 2.85-3.00 (m, 4H), 3.10-3.20 (m, 2H), 3.40 (t, 2H), 3.55 (m, 1H), 4.00 (t, 2H), 7.05-7.15 (m,
3H), 7.20 (d, 1H); HPLC-MS (ammonium acetate) [M+H]"=318.3.

[0307] A 50 m] flask, charged with 4-butylpiperidine (0.152 g, 1.1 mmol), crude 3-(3-
bromo-2-hydroxypropyl)-3 H-benzothiazol-2-one (85LM04) (0.308 g) and K,CO; (0.295 g, 2.1
mmol) in MeCN (10 ml), was stirred at 50 °C for 24 hours. Water (10 ml) and EtOAc (10 ml) were
added and the phases were separated. The aqueous phase was re-extracted with EtOAc (10ml). The
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mmol) in MCN (10 m), was stirred at 50 C for 24 hours. Water (10 m ) and
EtCAc (10 mM) were added and the phases were separated. The agueous phase
was re- exwoastoeshsm t h Et OAc (10m ). The 70 WO 03/ 028650 FI(CW/MBMMS%

conbi ned organi,c ha wer e dr rat t o, dr & The

cr udle pr o nebvﬁ?gmﬁ% %‘SSF? ggeweéﬁﬁﬁ% ?rS%Flip c"l‘ﬂe %df]ﬁs‘?sﬂaespt ane
(1 C?[:))C 1% ;) %iugﬁg% hbg? dolmﬂneclﬁemmgmphy (£<546 I\ﬂltG)kc/@Qwﬁtﬁﬂe @ 8) 2<Bogwe2ths ttel;s::)ompdlhidlall\/(Rt

(3 25ssiMap Jobiaghimetepiny B OMBS (e Sdgo- Lo meery [ 510 &/ %p, g 1
(1% 1éH) 3. 9@0 n{,dﬁ) 11)1;(t121]H?J % 2232 ;ﬂHi—@ 40iR, 1105 @d105)72.29 (d, TH), ﬁlg?;ﬁd 11;?5 %dgfe

53 ( GPa) (LFDET O IO T Heo0 oh ke 4 T B RS (BB oo

3- (3- chl omne:#=33e hyl pr opyl ) - 3H benzot hi azol - 2-one (85LML3) (1.2 equiv),

Nal (2 equiv) and K2C03 (2 equiv) in MeCN (30 mM), was stirred at 100 C

for 5 days. Water (20 m) and EtOAc (20 m) were added and the phases were
separ at edz.20ihecanrePWseRRIAGGPAH re-extracted with Et CAc (20nl). The

crude product WASIpUr 7t 10 B9 TBokuRtereR il GUFERNG. (S, UBM ECORF AR St ane
1:3). 3.24éhn lpro yl)-3 H-benzothiazol-2-one (85L.M13) (1.2 equiv), Nal (2 equlv) and K2C03 (2 equiv) in
S B R L0 2 S0P W) S PO B) 85 2o
?1(8 chl gﬂhg Easém&éaé/geﬁg@@ulmmaqheobeﬂﬁ@é tharé@ktr&tddWﬁth(ElO&ggi(tgnelé Lrgggmnme)i L\lgl
P24 16 N ks .“tereedr?ﬁ%@éﬁg’ ac@@?wm}ed DS ol BH PPNy érﬁg %)

0.90-1. 0 dommbdthomatogiirhi (S0,; BI0AIHheptdned5)1. 65 (m 2H), 1.80 (t, 1H) 1 95
(t, 11-1), 2.15-2.30 (m 3H), 2.70 (d, 1H), 2.90 (d, 111), 3.80 (dd. 1H),
4.05 (dd, 1H), 7.10-7.20 (m 2H), 7.30 (t, 1H), 7.40 (d, 1H); HPLC Ms
(amoni ung.2aet At3ep-Bui ﬂvbﬂarﬂlﬁ s’ﬂ)-ZiﬂneﬂG/Bpropvl) 3H-benzothiazol-2-one (85LM14).

3-(3-(4-Propo eridi 3 nzo

(8(5LM(498) P Xé P :fir%’&!l%%/ b“fé‘?ei 45‘%@“ B oRkss B%‘“‘%)a ?8562 f%%‘%ﬁ%try)‘)%

3- (l?,)chl Ollidﬁz(ghlgl-iggmhyé (Jf%p)glz)eahhdb)eNzrmlM@mtmrﬂ}lpamiK&%msa g,(607. 1hm8l) gyereO. t74OI
mo acte
accor di ngref‘%ed(ﬁS‘Z"Jd‘g%t ?éeﬂmlég) ° {iie; tf “CoRPBL ﬁ@%&%ﬁ%@} %? WW{%}@%

(NIVR (1 EDDC18)> igﬂ(g(ﬂ@sﬁ)ﬂ 16m.3060), 9HY,.145- 11656(&1 CHY, 1486) (1, 1H),80951(t,9101)( 211 5- 2%32480
t,

(t, 211),3H): 840 (‘? gH rEﬁQ)(d 1@06@?&“{5‘”1 05 ﬁgdigﬁ)f(@é) 7]4@(“2%5&%%% ”(11507 Py |
7.40 (d, @EHEH); HPLCNS(dniibinim Atdtated (dHH]" €347[3|\/|+H] +=349. 2. 3.204 General
Procedure 25 (GP25) [0311] A 100 ml flask, charged with 4-butyl-piperidine
(1 equiv), toluene-4-sulfonic acid ester (1 equiv) and K2C03 (1 equiv) in
MeCN (20 3203 3vgss(4sitrbfiox@@ipetidid1G/1)-Dimed§1-propyls3HBéizethiazol-2-one (85LM49B).

[0310] 4-Propxypiperidine (79KS66) (0.150 g, 0.62 mmol), 3-(3-chloro-2-
methylpropyl)-3 H-benzothiazol-2-one (85LM13) (0.179 g, 0.74 mmol), Nal (0.185 g, 1.2 mmol),
and K,COs (0.172 g, 1.2 mmol) were reacted according to GP24 to give the title compound
(85LM49b) (0.049 g, 23%). "H NMR (CDCl;) § 0.90-1.0 (m, 6H), 1.45-1.60 (m, 4H), 1.80-1.90 (m,
2H), 2.00 (t, 1H), 2.10-2.30 (m, 4H), 2.60 (m, 1H), 2.80 (m, 1H), 3.20 (m, 1H), 3.40 (t, 2H), 3.80
(dd, 1H), 4.00 (dd, 1H), 7.10-7.20 (m, 2H), 7.30 (d, 1H), 7.40 (d, 1H); HPLC-MS (ammonium
acetate ) [M+H]"=349.2.

3.204 General Procedure 25 (GP25)

[0311] A 100 ml flask, charged with 4-butyl-piperidine (1 equiv), toluene-4-sulfonic
acid ester (1 equiv) and K,CO; (1 equiv) in MeCN (20 ml), was stirred at 40°C for 48 hours. Water
(20 ml) and EtOAc (20 ml) were added and the phases were separated. The aqueous phase was re-
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(20 M) and EtOAc (20 M) were added and the phases were separated. The
aqueous phase was re- 71 WD 03/028650 PCT/ US02/ 31308 extracted with Et OAc
(20m). Tw® asonkismed organi ¢ phases were dried (Na2804) arrtTevapormged to
gr )(/ ge?Z @qugpcf %gfgm%o(g&% )’},l\llgsc:ogglrrl:ag érggmcbphagg were cg‘led (1%3290_'/ ) an evaporgt)edt 3. 205
(S)-3-hy Q%@yﬁmmﬁfdeu}lﬁ\%&'bp@ogsmplmh/miwmp).(85L|v|74- 625). [0312]
Tol uene- suff onic acid -2-nmeth (2- oxobenzot hi azol - 3-yl ) - propyl

ester (85LMr3-61) (0 900 g, 2.4 mml) 4-butyl pi peridine (0-336 g, 2.4
nmol ), and,K2¢03 4(. id#- 1] Dy ¥R -habdipgehbydctbbaiothiatad 2GRS t 0 gi ve
the titl - 0.450 g, 24%. 'H NWR (CDC13) 6 0.90-1.0
(m GFD,(&ELM_SD(m 9H), 1.55-1.65 (m 2H), 1.80 (t, 1H), 1.95 (t, 1H),

2.15-2.30 (m O%Erﬁ 2 T%ﬂxeﬁéiél sﬂlh’)mc &@@q(zﬂmetma (230:BBenizottliazdl B)y))-prof)b efteid,
1H), 7.10-7 28 nl1

acet at e) (t{SWHP-éiB@?OIQ_D& 34 ZWIB 4(‘33“3’(11211"38&8‘%‘3‘7 Z%‘jbro’ {ﬁgf?lzd‘ml‘mf ‘1“3% Bl HEPL 4T
(R)-3- hyg{n%j\?z&e %‘2&&&’&9&@ |t<) GBhh hﬁ%lz@ﬂle haaaimp%umwaiw%wj(o A8Ry, 24p0313]

Tol uene- onic acid (S)-2-neth 2- 0x0- henzot hi g &% 5o yl

ester (%NWD(C’D%)(&)O%@)OQIH Ot 1n11§dl3§0 (m4-9HQ|t1ﬁ5p]i Crelm. e %00@ 8 g

nol ) , r actrpds a8 010-0.26GRABH)p gi ve

the titl gﬁ%%ﬁég’ %%L?/gg 78R %%’5%9 ﬁgdﬁ ;N mrﬁ??:DClS)Ggao 90-1.0

(m 6H), 7B0T51H), 380 (dxHB HPLCIH §5arnmesur{lﬁietwi +Hi%‘b7-°(t 1.95 (t,

1H), 215230(m3H) 2.70 (d, 1H), 2.90 (d, lH) 380(dd 1H), 4.05

(dd, 1H), 7.10- 20(m 2H) 730(t 1H) 7.4 ; HLl-I\/IS(ammnlum

acet at e) 3[28% P4 BuiRIpIR : AydpxyZang BYL)-ZHr98 '

of 3-(3- Iiﬁﬁ)ﬁ%é) 3H benzot h| azol 2- one (61K880) (1 2 equiv), an amne

1.0 equi C03 (2.0 equiv) in en _at 40

(Cfor gS h. 183 xtTél@nﬂﬁ§glf%1)> add (- 2r‘8ﬁh¥113éé?ﬁ5955’t3‘?ﬁ"g}%81f S‘?-;P%‘BBQ 55 resin

bound 'ngﬁm & A g“?qtmm&?q)ﬂ%ﬁgé&ﬁné(o-(?»% ¢P54 sty anbk£0,30.801i29 and
In

ABQI» - ONEK

was LE?Pm@uwmag@mqmw 13519 Breite i FopRaER LR VAR PR (T
SCX, H}). 1H|§\@\L,[§ B éb :9; {1]49 wﬁ‘}cﬁd ﬂzd\/élﬂd}ﬁnﬁssmwgﬂtm;wm(tgm)emaet title
conmpounds (Sg gY‘? 8

b
oct - 2- en-18ya. )qawp@rl BHzgmlﬂéﬂ»zléi)hil Q&@L 11@)?%%@ <i|d?¥‘éké55 éﬁ%si&’ 70375 @. Bt - 1

- I tC R @Rmbdi 63379, 0.188 I
3y?§ Iodoprljt %H ]%%zol ((;%g{ﬁ(%g%% 8[M@?0 077% g, O. 226mnr’r20|)), and

K2C03 (0. 052 g, 0 376 rrm)l) wer e reacted accordl ng to GP26 to give the
title co g&dér)a26@1) 8 g, 269%9."'H NWR (CDC13) 6 0.98 (t, 3H,

j g g$ 8. 3HA03IHEL 3, SHmixiurg ob3- (Hodonmpylhﬂi*éewfﬂ’)‘a%jzz g %38"%&‘5 R
an amine (1.0 equiv) and K,COs (2.0 equiv) in MeCN/DCM (1:2, 3 mL) was shaken at 40 °C for 15
h. The mixture was cooled to room temperature before adding resin bound isocyanate (ArgoNaut
Technologies Inc., PS-isocyanate, 3 equiv) and was then left standing for 18 h. Thereafter filtration
through cotton wool was performed and subsequently purified by ionexchange (Varian BondElut®-

SCX, H"). Elution with 2.5 % NH4OH in MeOH and concentration gave the title compounds.

3208 3-[3-(3-Pent-1-ynyl-8-aza-bicyclo[3.2. 1]oct-2-en-8-yl)propyl]-3 H-benzothiazol-2-one
(79KS38-5).

[0315] 3-Pent-1-ynyl-8-azabicyclo[3.2.1]oct-2-ene  (79KS36-5) (0.033 g, 0.188
mmol), 3-(3-Iodopropyl)-3 H-benzothiazol-2-one (61KS80) (0.072 g, 0.226 mmol), and K;CO;
(0.052 g, 0.376 mmol) were reacted according to GP26 to give the title compound (79KS38-5)
(0.018 g, 26%). 'HNMR (CDCls) § 0.98 (t, 3H, J=7.5Hz, -CH,CH,CHs), 1.57 (sixt, 2H, J=7.5Hz, -
CH,CH,CH;), 1.59 (ddd, 1H, J=6.8Hz, 8.3Hz, J=13.9Hz), 1.71 (d, 1H, J=18.0Hz), 1.85 (td, 1H,
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72 WD 03/ 028650 PCT/US02/31308 J=3.0Hz, J=9.0Hz), 1.89 - 2.02 (m 3H),
2.11 (m 1H), 2.26 (t, 2H, J=7.2Hz, -CH2CH2CH -N(from
bi cycl o[ 3w @jo2&sd - 2- en- 8-yl system ), 2.53 (m 1H, J=18. Gdayyso2356s- 2. 68

(051, it ol S P g, g S

bi cycl o[ 3 b@)"ll]) gell -Ozt?e‘ﬁl Sy sysiemdk éﬁ? (my7 lfﬂlJ—JS PHDA2.66n 2481, (mARY), 3B3CId\VAR,

f; ?Dgl?%o 6=41§Hz7 3. 1?1%)153 3522 1141 J%Qﬂ-?zvl 42(917@ 2{1;3 %SHzigxgﬁamiﬁéﬂaééég ) 365021@7 6

170. 2. HPLH) {I?é kanﬁér{fremhta@éioéi ) lock-ReehSset s@@m)31.01 3. 7209(m, 4H, Ar); °C NMR
3-13-(3- ¥y ls-187a [ t p. |azol
S et DIny | ?7 7105 %}%}’%7’2@_8',2_%1;(%‘54%1? Ies?ﬁgs {P@ézbf]%qgi‘

( 79KS36- 6)127(61@31@ g3 0122691%%@76 130. @Sﬂwwr(mpmm)mmuema)zmhﬁﬁzedsm-one
(61KS80) (0.099 g, 0.311 mnol) and K2C03 (0.072 g, 0.518 nmmol) were
react ed accord| ng to GPZG to gl ve the title corrpound (79KS38-6) (0.053 g,
54 9. 1R2MRRI(ESHS 1-8-ag@bicyclo[3£] 1]ott=2-e0) B BB H-benrhiazoll2-5@e (M 4H,

- CH2CH 7@14@);86 55 (ddd 1H, J=6.6Hz, 9.0Hz, 12.1Hz), 1.66 (d, 1H,

J=17. 6Hz), td 1H, J=2.6Hz, 108Hz)186-197(m3H) 2.06 (m
1H), 2.26 ( £031613 =7 39hlpx- 1-yigliB eptiyclofd 2.4 oo @eéwﬁspg)mw—gpws%mm),s yl

Shen) F it dngby o gR S Bl 53,55, pily BT Ol o

CHocH2- ) 058 Mlot)dverqqeactmcw@g t-OP2G torgivethe iy 0{@021@.(]7—9&838—&)— (910533g,y54
t GHNWR 1 2

oo s, o BOVER(EPELFb g0 Bl b it 30D f Je ol oty s

126. 4, 1364d4, 1Hl§76 6/HZ 991719 1 lquu@Mg IER AT lafSetda B) J—z[mmmwzaamagz

3.210 3-18ef @nHeni2.d6 ﬁ)&ﬂ\li{h&ﬁ(@z@ %}f}[ }?CH;;C%I@% bigyclof3 poljpet-2-en-s-

|l oct - 2- en 8- yI pro i enzot hi azo one

3- Hept - 1- Yriyptemd £V 5713.6Hz) 208t (p 28003 25 GKSIB, 7546k, 63 Hzy, 3.33. @50,
nmol ), 3- Is-smampaytmz B#Slsﬁg,zmﬁ%n@m -CE;@ReH 6%*%%?10&(19{ 026 g}q% %sggmt .

nmmol ) and wer e Teacted acéordi'ng

gi ve the ?‘FﬁcﬁBgéﬁ%ﬁﬁH'sﬁﬁQ)@%@ Jff: (DLl 5 18894 92,193 DIRRS( TLLBI), 53.9. 90

t, 3H, Jsu,lHz, @HﬁsQHZ - 0 2H)
(1 59 (ddd lQéH ﬂ%g W@bﬁ) §%1 A 1, 1184l 12&5?11 1%&% 523]11843?—12)935@4§%ﬂtd
2. Bi%A; HELG §(amf1°9wma°2tat%[ 314)813% 06 - 2.18 (m 1H), 2.28 (t,
2H J 6 9Hz, - CH2CH2CH - N(from bi cycl o[ 3.2. 1] -oct-2-en-8-yl systen), 2.52

(d, 1H, J 3 26 - 3 42 m 2H,
J=6. 9Hz, =N 5 H-AE X il a[36 -2~ -y )prapyH4e zothigzol-24ne (M  4H,
Ar); 13CM13) 8 14 1, 19 5 22 4 26 6 28 7 29.8, 31.3, 33.8,

35.3, 41.2, 45 and 90.0 (sp 111.1, 118.6, 122.6,
123.3, 126. 4, [921771 gﬁeptﬁ?’é)‘/l‘ﬁ %ZEE@?IOI#PL]WWHG( é R0 48%lat®) 0-250H] +=
395. 34 3.12hdl), 33{33}&1@6@4%6@92&&1&%12101%%&&5@» 388910008 Bmbl) and K,COs
I oct - 2- EB 0§9 b% 1%}{1' 1) Were reacted according to GP26 to give the title compound (79KS38-7)
(0.057 g, 58%). '"H NMR (CDCls) & 0.90 (t, 3H, J=7.1Hz, -CH,CH,CH,CHs), 1.24 - 1.40 (m, 4H),
1.44 - 1.54 (m, 2H), 1.59 (ddd, 1H, J=5.5Hz, 9.1Hz, 13.1Hz), 1.72 (d, 1H, J=18.0Hz), 1.84 (td, 1,
J=2.8Hz, 8.3Hz), 1.90 - 2.06 (m, 3H), 2.06 - 2.18 (m, 1H), 2.28 (t, 2H, J=6.9Hz, -CH,CH,CH,-
N(from bicyclo[3.2.1]-oct-2-en-8-yl system), 2.52 (d, 1H, J=18.0Hz), 2.64 (m, 2H), 3.26 - 3.42 (m,
2H), 4.04 (t, 2H, J=6.9Hz, N (from Ar)-CH,CH,CH,-), 6.02 (d, 1H, J=5.9Hz), 7.06-7.44 (m, 4H,
Ar); °C NMR (CDCh) § 14.1, 19.5, 22.4, 26.6, 28.7, 29.8, 31.3, 33.8, 35.3, 41.2, 45.5, 55.6, 57.0,
80.5 and 90.0 (sp C's), 111.1, 118.6, 122.6, 123.3, 126.4, 137.6 (Ar), 170.2 (C=0); HPLC-MS
(ammonium acetate): [M-+H]"=395.34

3.211  3-{3-[3-(4-Hydroxy-but-1-ynyl)-8-aza-bicyclo[3.2.1]oct-2-en-8-yl]propyl} -3 H-
benzothjazol-2-one (79K S38-2).

)]
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benzot hi azol - 2-one (79KS3 8-2). 73 WO 03/028650 PCT/ US02/31308 [0318]
4- (8- Azabicycl 0[ 3. 2. 1]oct-2-en-3-yl)-but-3-yn-1-0ol (79KS36-2) (0.018 g,
0. 102 nmow)o, 03812¢636 | odopr opyl ) - 3H- benzot hi azol - 2- one ( 61KS&HDT/ (20808 g,

Lo give the 11 (e Eompbini g raReee Jice e Yy BRGSL B SRR B psos™

1. 56 (dddmma), 3}651o@¢ﬂzopy9-3&henzq:®am+@)ope A6 BTS80N (0.039 g, D27 . 1fiial) ,and . IGBOGt d,

17 hey  See R popolf i B horife WP Grac ML bloamaind (st (),
J=5. THz) , 0@221&(-‘{9%)2#3{ NNMRE(CDG:) § QHEQHAOH)T, J4=5®41z(193mH133H2),01@ (@N(1fr, om

Qr éygﬁ o[C';. 2. ii -zgcpsgﬁcelg%-%?’ sy’s?’elglizg ] 1;42/1((5“6&16”%22 (-m' 54‘5',1’ }BI}D} ;2‘5]1.3(5" NFR
(CDC13) 612.6Hg), 2.526 284 (@943) 333. @d, B5.154.784, BIHAR.F), (t585=55Hz)) 3.8 Xt, 2H,
82.7, 85. 46431, éH2 olt%ﬁﬁz_lq J—%%zg%gr]o%y\é c%éﬁ%ﬁ ), 838 (RS 6fr, 1O 2

PLC I\/IS (amoni tim acet
3-13-[ 3- (Sﬁw@rw&yBﬁeﬂp‘:@%g&nwy syBteap - 7ti|0(}y%414)(n3 4H, Ar); C NMR (CDCls) § 24.0,

1l oct-2-e p n 7

5. (0- ArablSyc 608 D 1 e SR Sy R B PRl DL A8 A hooka

0. 235 mMmol36.4,336.8- 133d o0 GpPL.CHS @anmmtmna:ztate) IMoHig =(362K880) (0. 090 g,

0.282 mml) and K2C03 (0.065 g, 0.470 mml) were reacted according to GP26
to give the title corrpound (79K838 3) (0.059 g, 66% 1H NI\/R (CDC13): S
1.57 (ddd3-21H_3H3€3-p3Aydroxyps J8taxa-bityohs3..dlocti] Hpdp AkEA :

2.00 (m @éﬂ)zothi%z&?aone 2ok&sgmy 1H), 2.42 (t, 2H J=6. 9Hz) 2. 50 (d, 1H,
17.9Hz), "2.54 - ZM',SZS(M 1H, J=4.8Hz, 6.9Hz), 3.74 (t, 2H,
J=6. 0Hz, - CH2CH3&H OH)5-(84Azbicyalq[3. 27 fiyct-3-=7-3Mzpentit- ymﬂmm LIIKSCH3CHOTHE - )

6.04 (d, o Jodo Aoz 16,

6,04 (g 8bhs o3 o cdophhy) e bl ki 5 WYBy { PGPyl
111. 1, 11§2<203 © Péi g,70 479 pancd) were gagted aerding id GB26GX0 ghve ThetjtlelPOip@yndiiFIKS3RE
(amoni U%ﬁ@ﬁis@tf)%% b MR @05 13572(éd§d|1H J—62H]z 9.4y, 134Ha), 168 @ 15,

3-[3-(3-Propel -8-aza-bicyclo [Io ’bénz ot hi"az

( 79KS83- 25—1[7c?éizb]17@ t2é}0t(suﬂ71 (3)0}(:8% kﬁ)(rxfyuHa %Mpﬂ&g—ﬁﬁﬁz)bﬂéqm dH31294z),
] oct ane (Z@JKSZ@ (1%@}913228(? 18 ﬁﬂ?sﬁznarm mﬁa@ i 9.0 el é}@zc%@h%@?mr)to (e

fol | owed i t1on PStIrri

left sti r?ﬁrﬁf&ﬁﬁw(ﬁf’@hﬂ)&léc :e} §|06 dH H‘léHgLﬁrl@l ﬁgmr\im i Ze); ' HERIMR
occurred @ESQL)Es 142,988, M@@@t 598,60 3, 11 YIBP 5. ?a@'d 689 é?&f'é‘é%%%légﬁkﬁaﬁ ed

(Et OAc) and _concentrated once again. The résultant oil was reac

3- ( 3- | odop’opyt3-0-3RP beRd 6t 104z b17.0 1 7% IRLEMES@ymergu0 2eptafe): MOEE93%A0 ) and
K2C03 (0.013 g, 0.0948 rrrml) in accordance with GP26 to give the title
conpound 79K883 3) ( IH NI\/R (CDC13) 6 0.86 (t, 7. 2Hz,

- CH2CHR CHE:3L Dqpropyl -bthlazolgmm(mlgﬁgi@m 2|_|)

1.50 - 1. 66’ (nzoszéilz-l) 8]te78]9u o)lyc%oﬁ}rm p%;{Dyi sézéﬁﬁckﬁs; 5Q1dctihe PKs73) QOE’orz 3 15

(m 2H), 4.05 H from 7.10 - /.44 (
Ar); 13C R %}W@ diSﬁO‘BGd *ZcP (3@nlg folowed by e fsidlt@g of TFA (0.5 mL) under

stirring. The mixture was left stlrrmg until complete conversion of the starting material had
occurred before it was concentrated in vacuo, basified (2M NaOH), extracted (EtOAc) and
concentrated once again. The resultant oil was reacted with 3-(3-Iodopropyl)-3H-benzothiazol-2-
one (61KS80) (0.018 g, 0.0569 mmol) and K,CO; (0.013 g, 0.0948 mmol) in accordance with
GP26 to give the title compound (79KS83-2) (0.011 g, 67 %). "H NMR (CDCls) § 0.86 (t, 3H,
7.2Hz, -CH,CH,CHs), 1.10 - 1.20 (m, 2H), 1.20 - 1.42 (m, 4H), 1.42 - 1.50 (m, 2H), 1.50 - 1.66 (m,
3H), 1.80 - 1.98 (m, 4H), 2.38 - 2.50 (m, 2H), 3.05 - 3.15 (m, 2H), 4.05 (t, 2H, J=6.6Hz, N(from
Ar)-CH,CH,CHy), 7.10 - 7.44 (m, 4H, Ar); “C NMR (CDCls) § 14.5, 20.2, 26.8, 27.9, 37.8, 394,
41.2, 49.0, 59.8, 111.4, 122.7, 122.9, 123.1, 1264, 137.7;, HPLC-MS (ammonium acetate):
[M+H]"=377.16
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41.2, 49.0, 59.8, 111.4, 122.7, 122.9, 123.1, 126.4, 137.7, HPLC M5
(ammoni um acetate): [MH += 377.16 74 WO 03/ 028650 PCT/ US02/ 31308 3.214
3- [ 3- ( 3- Butoyiz/dsa@aa- bi cycl o[ 3. 2. | | oct - 8-yl ) - propyl ] - 3H berrratisoaaados 2- one

(79KS96- 2%%3 - i . Q = i?’ g}fyblenz%thlazol-g) 01(1:9/ bﬁg%- - 1

] octane (
3- (3- 1 odopr opy [0323H- befhezutBhitdeokarBonyha- b@l@i&@%blcx(db[mazl]ogtanﬂ (ZQIQSQEWID)Mﬁnd

{(.230 . Egn%fiﬁn ronbed T brob Rl SRRSO SR (RIsORATES & ool i) By,
J=7.2Hz 2-$3p mopol) Werg G4¢tag acco@lig, to GP&@tO-gl\Zb t@éBtlt(emomqbbi)nd (MID6( 1,

croce) P g HY g 8 %‘%%“ bl RO o S )

23. 1, 26 83H), 280 21.99 On.4H). 36431, 287 J-66.4H), 32],8 @b@S,GH) 39)5'.(1;, 2H1IE6BHzIREom Ad22. 9,
123. 1, 128erfor D), 10l Pl SH N, PERMIRNEDCRTTIRS YRARE R G, [ M4t

359. 27 3.
3- [ 3- ( 3- PEhLYI9B-3Fa3BPcyic GPD, 39171 bL4,82017) 1L P98 ]~ Bi-HAAZ3! itz (1= one

(79KS97- é 3’%‘ % 8- b| cycl o[ 3. 2. 1] oct ane ( 79KS95)
(0.118 g,ggggg\%gwoﬁq ,ﬁﬁrlﬁc %F?I odo ro%é - 3H benzot hi azol - 2- one (61KS80)
(0.064 g, 0.781 nmmol) and K2C03 (0.046 g, 1.30 mol) were reacted

accor di ng3 bps o2 4. engsll\é%za(-&%{/(c%qlz)z 19 A8D Hop B0 ben AR ALE SPdichBS

pr epar ed by dissol v he product in Et20 and-a m mn MECH O T owe
by the adenaldten of a sol ution of oxalic acid (1.1leq of obt ai ned product)

in EE20 Filtr n a ll\lllgﬁ f.the

free base was rﬁg’ggr dg ﬁf{ﬁb%ﬁ%%%&&g%?%ﬁg égﬁi%@g%pfg\]ga& gﬂz B (3

CHZ CH2 CH2IoRpephy -3+ “benzothipzde- -qo (6 B80) 10.884 2, 0.7448mihal) aBEK.CO; 85046 g, 7D ( m
1. 86 .18

( bl’ . mmoﬁ HQe (réﬁ’,cte% é&l)oﬁdn‘% %EPZG&‘:{)}?%Be(m@Kgb‘}) é&%gg, Cﬁ%)) %513 f%aTaQe %hg'é/as

411, Ar); pWWIfsmsl)e repdugt ig EOCHAGHRIGHR@HIEN followed by 28, a@dm@?o@,

28. 3, 28. §)1utx%g 0% oxgl"i_}: chd ?LBIeQ of%ta&e gﬁocﬂlct) Ei§ E%O ﬁh}at i I\/%t e’ tltﬂezgag%gér?ug 5 1 6

126. 4, 137. nmoni um acetate
3-[3-(3- r@ﬁl}ﬁ%owaée)ﬂﬂw é{eérez baaedtatsrgosﬂpy "BRBE (DGl BB Gt RHal6I9H2, one

( 79KS83- 8¢py,dif &E&H&:}t rltlﬁuwb?ﬁ%ﬁ@r PoBY| a8, B! 568-13%3mPA15y ¢ 188 3,06 (.
]octane (79 9KS 82 031 1),

3-(3- Iodoﬂi%{%;?ﬁ)z mez@om Gz81.J26.3He). § 43 Ke303HY 6004028, -6.9H26NGNwI An-and
K2003 0. | a t

P2 LT T b e R TR0 b
I PR R W s YR R TR T Y Blﬁ3(r4’§2121|2¥01ﬂ3401264116?7(m

SH), 1. 80170.2tc95); HPLCAHIB cﬂlﬂm(ioet?e;‘[lvﬁr}ﬂﬂzé .18 (br s, 2H), 4.04 (t,
2H, J=6.8Hz, N(fromAr) CHZCHZ) 08 - 7.44 (m 4H, Ar): 13C NMWR

(CDC13) 8 14.3 (- CH2CH2CH2CH2CH2CH3), 22.9, 26.8, 27.0, 27.1, 28.3, 29.7,
32.1, 37.221638343-(34ex31-8-49-KloycRP 21 octls- ) Bropis thz%&@az%lzé 79K S8 4

[03%?;] P 8Cterl>/l§ut}(lloxycarborlljyrlrj3—h%gyl 8t -aza- blcyclo[3.2 l]octane (79KS81) (0.031 g,
0.105 mmol), 3-(3-Iodopropyl)-3H-benzothiazol-2-one (61KS80) (0.040 g, 0.126 mmol) and
K,CO;3 (0.029 g, 0.210 mmol) were reacted according to GP26 to give the title compound (79K S83-
8) (0.035 g, 86%). "H NMR (CDCl;) § 0.82 - 0.94 (t, 3H, J=6.8Hz, -CH,CH,CH,CH,CH,CH,),
1.10 - 1.37 (m, 12H), 1.40 - 1.62 (m, 5SH), 1.80 - 1.95 (m, 4H), 2.40 (t, 2H, 6.2Hz), 3.18 (br s, 2H),
4.04 (t, 2H, J=6.8Hz, N(from Ar)-CH,CH,CH,), 7.08 - 7.44 (m, 4H, Ar); ’C NMR (CDCl;) § 14.3
(-CH,CH,CH,CH,CH,CH3), 22.9, 26.8, 27.0, 27.1, 28.3, 29.7, 32.1, 37.2, 38.1, 41.3, 49.0, 59.7,
111.3, 122.7, 122.9, 123.1, 126.4, 137.8, 170.2(C=0); HPLC-MS (ammonium acetate): [M-+H]'=
387.27

3.217 3-[3-(3-Butylidene-8-aza-bicyclo[3.2.1]oct-8-y1)-propyl]-3H-benzothiazol-2-one (61KS91-
1
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3 87.27 3.217
3-[3-(3-Butylidene-8-aza-bicyclo[3.2.1loct-8-X1)-propyl]-3H benzot hi azol - 2-
one (61KSWI)03210)28636 WO 03/ 028650 PCT/ U802/31308 [0324] To P&:Bﬂ]&»mwoaf

Bl (2. ont. 058 coi F6a by St yiicpholiR: dhamie Yo & o gl %ﬁ%&qﬁéd
al | owed t mlr)e»mmddcxbﬁulme(ﬁﬁémal oM mid 4$216|mmeld af 0fC anrttet latring Thebmfxaire was
dropwi se %ﬂ(?lgéd nﬁ)nre%h o%%g%lﬁérétgg 1. B9 Cfo NOL ORI QY pre V\ﬁ?mp%% g%ddf'o(nggfr 3om

in dry reac ion & s °8
t errper at us@ufamwdoft Rdloeabtrepindref (0.960 igy #1226 gnrml)amndrgl‘iﬂ{F (PhmL) etS(ll PE.dFHe reaction

het er ogen nas ent tat i LN va 1o by
col um ﬁi?%{ﬁnrﬁﬁ)%%}é%ﬁ'y I nd %\/}t’?‘gglg? er;?‘%lre t'he ereaﬁe@ II‘T”fgsqﬂ%irrlrll1 %oveg’ﬁ(ﬁéé@ V\%’é'ﬁ ,
3% . Thi shetergerneews kw0l wesd fi ltnreﬂ)CMidl' denééhtrat,lonz imLyacand fatlowe&nby actceﬁinn To

(v e amaR bl IFBCR P Skl tiblop: Rull \B58s 0% 4 AT 2l G o =

concent r atlissblveitin ®CbF/GEACL: 1, RasLY @d@bm&nﬁmﬁch To the resultant syrup was added 2M NaOH

2003 (0. Badeh o AN SRl (pAD, heEEed gl Rl vl e dERGbLna.

(61KS91- 1filt¢red @mboapcerHgedy.. This-priviRt @@D@k&)ad i, 38(8-1(>¢opr03»y1)-3y=bznmazol-z _one

15, 6t - TRER0o¥ag Y 1 e o 0E g et focording G e g

J 7 2Hz) , tite zzm@wndles&m 49935 22.38%)( dH NMR (CBCH) 4HA)88 2, T, - I=7.26%, (m

(1) 1k 37yl g, S o oo e\ LTI ISRl st - =2
[ MtH] += 358B.6ifr). B7©18.92 (m, 5H), 197 (quint, 2H, J=7.2Hz), 2.22 (d, 1H, J=14.4Hz), 2.27 (d, 1H,

313 (- Vel o) et Rt Sbaeslss h) i 99Y ! 2:2H REIROAN A iROR(01KSS

9- oxal ate)

1-tert But W:?-)ktyblé,er&ﬁlﬁx), 242Gt ooy HEE Ayt HBLEMS GiomeninpiGLKS8B YMGH]'6887.40 0. 385
mmol) in DCM (2 m.) was added TFA (2 nlL) under stirring. After conplete
conversion of the startlng materlal the mxture was baS|f|ed (2M NaG—i) and
ext r act ed3-24¢ t B-[DCGMethprymet NEPO 20 G5

filtering and ntr t| n, rud cal u »

3-(3-1 odg fmgé‘ﬁ belér%’zofQ hlszglﬁzd(g)ﬁlg C{)nep(egﬁla%% xﬁoﬁ{l @%%&&gr%bm%qn}e
K2C3' (0. %053 ) ©.08¢ 6. A8 mmpb igiREEM t(R anlt)i Waserddesh B 63 n(ld MKSB FJirr{ng. A6 g,
67% . Theconﬁﬁ&é @&rﬁ/eﬁfi‘)htof \flﬁsstawn?goﬁﬁt@gal Be HlL@RO WML B&ltfeﬁq.’llp[rﬁﬁ?ﬁ‘)t aﬂdréxg&geg and

a m ni rum of MeOH f ol addi ti on of oxal1c acid

(1.1eq of VBhO&Mreftes Idtyerwc(i\ﬁa Syqq) e‘i@@orﬁ?lmdrcaganmhgmﬁltqrme and onsentratiornp thend

61KS89- o t : 1.23
g d q ZHO&?h@IE@a t Waﬁengted)vnﬁl 3- gmdaﬁ&grgvﬁ?béng&ﬁir H59. wone %IW(?%%) &21 &

~ 1,95 (ryumePyand K263 (04106 29,770 yanglpiagjve ﬂze tgle cempow (6 1KSB9) @189 g, @Y ITHed,

2H J=7.2 B30 doBrine3th o g 397 )
NCTrom Ar&?alatégﬂg%?%bar (316}3@ dofvi ﬁ%po%%@ da3 91? lﬂt{l’ofﬂéOI-s]f“ﬁo . 3

29.5 36. %ge agjp}tugl ofggol-ptlorgg o:;zahcglglddl chofzobim@p@@p@)m Etzplgjlhgatlollg@ﬂhe titR3. 0,

123. 1, 12&ntbouddB(61%889-oxalate). NMR of the free base was recorded. 'H NMR (CDCly) § 1.23 (dq,
2H, J=3.9Hz, 12.1Hz), 1.48 - 1.63 (m, 1H), 1.64 - 1.73 (m, 2H), 1.83 - 1.95 (m, 4H), 2.35 (t, 2H,
J=6.9Hz), 2.84 (m, 2H, J=11.8Hz), 3.19 (d, 2H, J=7.2Hz, -CH,0CH,), 3.30 (s, 3H, -CH,OCHa),
3.97 (t, 2H, J=7.2Hz, N(from Ar)-CH,CH,CH,), 7.07 - 7.40 (m, 4H, Ar); "C NMR (CDCL): & 25.3,
29.5, 364, 41.3, 53.7, 55.7, 59.0, 78.2 (-CH,OCH3) , 111.0, 122.7, 123.0, 123.1, 126.4, 137.6,
170.1 (C=0); HPLC-MS (ammonium acetate): [M+H]"=321.36

3.219 3-[3-(4-Ethoxymethyl-piperidine-1 -3 H-benzothiazol-2-one (61K S91-3-oxalate
[0326] To a solution of 1-terfButyloxycarbonyl-4-ethoxymethyl-piperidine (61KS90)
(0.071 g, 0.292 mmol) in DCM (2 mL) was added TFA (2 mL) under stirring. After complete.

conversion of the starting material the mixture was basified (2M NaOH) and extracted with DCM.
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170.1 (C=O; HPLC-MS (ammoni um acetate): [MH += 321.36 3.219
3-[ 3-(4- Et hoxynet hyl - pi peri di ne-1-yl -nropyl!|-3H benzot hi azol - 2- one
(61KS91- 3waxaslioasead [ 03261 To a sol ution of PCT/US02/31308

oty i n O PRy Pagn o8 B A PR BT it i e A foars

conver si owa@feamhé vethad-(3lndpprapty Br3iFabentdthiamil-2tone €6 MESS00 51 1R2i & d). (5D NhibeIPH)d and

t ted h / USOZ/ 3 08 Af t 2804
31)‘( [ ﬁg go%q:éne a%Ingl r}ﬁ# 12%0%%1@ ogtscg rd:‘n aRd® Ehgncen?nr’%%ung © ﬁ]{qﬁ@g@ )
product  #@p4). rTéa@)Kdde walt \Masfi)rﬂ@mﬂ@dakmsoipmg)theapﬂedmhmditm ambei mihimne o@MeKﬁBO)

give the praf oD ahadiir rabiion bl  red BhoRe pBGEA I PES s ' °

prepar ed gavedie ditlevdomgounde(6pK 8lu-bxalate) ENMR afi dhen fired maseuma)fecmé}l 'Hf iviFowed

&l 20 Fi GaE PO P16 R, BRI Pl AR It adecph B9 Bl IS TR 3P e "

free baselﬂhsl ?4eedr8§e(dla 2Hy I\IM?(qL(H@ZHS)I—B)Hz N from, ASHGH,CHCHHIZz2.13 Gd208H2 CH

iy 5 06" (tind 90 2520, PRt N 2ol iy, Wby doT1 gt s

J=2.8Hz, @1 281H1—76 21, SGHQCH:CH;), 347 (QHA], INJ DHemCALOCHICIGH2AM0 jit, 28, B4.0Hn 2H,

J=11. 2Hz) 2 - ( 3 . 2H,  J=7. .
- CH2OCH 55“2%“6%‘%@? Hﬁlﬂ 7§° Hél% (&Hﬂ% ﬂf}%ﬁ%rl&:g@ﬁ@é@ﬁdc?%g [%]zro (m
4H, Ar); k& M5 (ammoni um acetate): [MH += 335.39 3.220

3-13-14-(2- Met hox yl)-piperidine-I-yl]-propyl}-3H benzot hi azol - 2-one
(61KS91- 2- oxal ate [0327] To a sol uti on of
1-t ert But 324k Ay Methoxyethybpinexigine-f [ ¢rzethiat @ PKBB6) (AAKSOD2g,
0. 410 mm(g)galajta DCIVI (2 nm) was added TFA (2 m_) under stirring. After

conpl ete conversion of the starting material the m xture was basified (2M
NaOH) and extrH82dd viiot he DENationf tadr ldfes/Briglog 8B N-@fmdthexyetbyippipedtiine

fipl t t ed
o eh e %?%3%63#853@ BB BIR TR @i ues Red A OF ol A0S g BRAT O
and K2QC03:opmpleta gonyersgn @P the rpasiing material dhiengixture @R Bastfvd gzMeNacné) anidtexgracted
conpound & B8 %ﬁer @@@g (1\11@@4P3ﬁ119&§nb§faldto[r%ﬁﬁ ﬁ%&%pﬁ\l&e?faggéd gén%aﬁ }\{J)nn% t he

product in Et20 and a nmini mumof
sol uti on @¥ ed%(ﬁ‘i‘l%w&%rﬁ@te@IVlthe"quo[PdWm’i)rﬁéﬂban@bim)l ong (BK38D) (PilbT g.a.493n

005 b DT U Ly O G0 AT D

1.49 (q, D) Jheo Salt(‘lﬁs mwt@; dlssoithhe PIOdRE i mzozam;i a min@®im ofMe@H( m

ﬁH)l 3 20_3 7fofl$wed2t;§s thd E&llt%lﬁ'%f a lelt'id?mf %&Qlw%glfqu)obtagleg grogltlé) ﬁ%é&néﬂlg&?ﬁ:i)

3.98 (t, gazwhea tﬂg)e SPEPOUNé f(élé?ﬁ%z) eoszmﬂepf thp, 0% basg W teenrdedH H VYR

HPLC- M5 (@mon)isums aeidtel2 1l b= 1333m3%m), 149 (q, 21, 7=6.3Hz, -CH,CH,0CH,),
1.62 - 1.70 (m, 2H), 1.85 - 1.96 (m, 4H), 2.37 (t, 2H, J=7.3Hz, N(from Ar)-CH;CH,CH), 2.80 -
2.88 (m, 2H, J=12.0Hz), 3.30 (s, 3H, -CH,CH,0CHj), 3.38 (t, 2H, J=6.3Hz, -CH,CH,OCH), 3.98
(t, 2H, J=7.3Hz, N(from Ar)-CH,CH,CH,), 7.08 - 7.40 (m, 4H, Ar); HPLC-MS (ammonium
acetate): [M+H]*= 335.39

3.221 General Method 27 (GP27)
[0328] To a solution of a Boc-protected amine (1.0eq) in DCM (2 mL) was added

TFA (2 mL) followed by concentration in vacuo. The remaining syrup was dissolved in MeCN (3
mL) followed by addition of 3-(3-Chloropropyl)-3H-benzothiazol-2-one (61KS67) (0.046 g, 0.204
mmol, 1.3 equiv), Nal (0.031 g, 0.204 mmol, 1.3 equiv) and Na,CO; (0.083 g, 0.7.85 mmol, 5 eq).
The reaction mixture was shaken at 80 °C for 18 h. Excess cyclohexyl isocyanate (4.0 equiv) was

added and shaking at 80 °C was continued for another 30min before the reaction mixture was put on
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3.221 Ceneral Method 27 (GP27) [0328] To a solution of a Boc-protected
amne (1.Ceq) in DCM (2 nmL) was added TFA (2 ni) followed by concentration
i n vacuo. W'mB/(]zmsm ning syrup was di ssolved in MeCN (3 r’r1.13C1f/I(130I2/omsl by

0. 204 ol peFel AP (it pOAIEIRAARGE B8 U SR L\ i Rl

(0.083 g, E@apbr@ién mﬁﬁie soEreIEq)we thd Hesired potlu@nThis wﬁsuﬂahen\h@SmShﬁkﬁfdl @$olldn Grf or

18 h. Exc I anat £ a akj at 80
Cuas contrcenti 4 kAR BRPhRed il stk ol malHiiFe B and d80 B,

77 WO 03/ mﬁtﬁwﬁmwmr@d i onexchange col um (Vari an

BondEl ut (r)-SCX, H) and eluted with 2.5% NH4CH in MeOH.  Evaporation of the
sol vent gave the desired product. Th| s was taken up in Et20 and a solution
of oxal i g:2a B opHlieus ' i dglcbpdl} -3 FHenadiiii®]-Pro8€| pi t(alleSasas
filtered Jlat nd drled NVR spectra of the free bases were recorded. 3.222
3-13-f4-( -2-ene-|-oxy)-piperidin-1-yl]-propyll-3H benzot hiazol 2 one
(61KS69 OX al a{@p9] [ 03R&j}r-Butyloxycarbonyl-4-(prop-2-ene-1 1-oxy)-piperidine (104KS20) (0.038 g

1-tert-B di (0. 038 ,
o AR LB PP O Bl BRI i ¢
( 61KS69- o%%)aﬂlé)\ﬂ\m(@m@a)gs L. 5477%5 (vd, AEDINRB (OO @), 58), 2.064td, J22.6 %, ( hiz) ,22136

L 80 LR 0Bty 2106 (ol 3Rl BT 363 e R0 £ B hg ©°

1H, J=1. 5HiSHz FillHz, -O@KBHEEBE@HHQZG 6ldR G H, ddt.8HA H7.68z 1 -@Eiz,CHECHOH, , 5.91

710 - 7 98It W ettt T 7 @iy, AQTENGE s

69. 0 and x4, §1(7€41 &nﬂ 5 CERIZOI-=BHIOKB)(C4 bid - GEHzEIEC’HCHJ,ZZIB 1]_‘52/311?)2.8, 12239, 1,
126. 4, 13 . ( amon . M+H] +=
333. 35 3@23(25131%{ ﬁA@ 651]“53/”?3;)@ % CL]%SIYB r%“ﬁ‘fﬂ“fcegﬁi)g@ﬁ %%’z%l - 2-one

(6 1KS70 1 oxal ate) [0330] l-tert- Butyl oxycar bonyI 4- pr opoxy- p| peri di ne

(104KS21)344% O . 1)1\ agt A in 27 to.give the
title corrpo%n é%b%KPb@%g%Q)g)fia%tle‘?y%p%g :'i“. £ LSS 0. 90
(t, 3H J=7.| HO330OCHAGEZ-BMty)oxydarz@yl- 4—mro©®<yempermlh1)e (1:043229 10 @5 g ng.200H) ,

3 9168I(-Itzd,m%ﬁ) wasaedbi: acg&dlﬁg‘@ GPZ %) (I%ﬁf%He c%;}‘n)s %HZ(% %%0710%&%)(8556 &9 (t

2H, J=7. GEY; I%NMK(CDC@ZS (ff?ﬁ (t,zﬂH TV Hz, IQCHNRHQCHaX:wB)lds(mMH) 182 1.95
OCH2CH2GH] 5 4.

E mzmzmh)azﬁ(%@)zﬁ r§4§§?10‘1k5122§1%3%£t %ﬁ f%{%)émﬁﬁﬁgﬁﬂ%ﬁz ¥P:26170. 3

(C=0). HABRLNEL (=h3lini 1 (4 35el=488H0), 3 9MHPHEI=3 D523 7.03 - 222 (m, 4H, Ar); 3CNMR

3- 13- (4- | eyt

oxal a'g e) 03\)3(%)(])0 %Q%J@%J?H%o%? %gr@@g%ﬂ ]ﬂ%ﬁgggﬁ%@/ %‘# z)%? ?g)l%r%é% 866)

(0.051 g, a“é GHo 1ol 22 8«\/61%2 e]e?étzed%é»cb?rm )4 b70@3Q(?Q)oP@iL¢€MS Hemmbtilua
conpound 46 RBTO®@kaye) (0.059 g,

3.224 3-[3-(4-Isobutoxy-piperidin-1-yl)-propyl]-3 H-benzothiazol-2-one (61KS70-2-oxalate)

[0331] 1-tert-Butyloxycarbonyl-4-(isobutoxy)-piperidine (61KS66) (0.051 g, 0.200
mmol) was reacted according to GP27 to give the title compound (61KS70-2-oxalate) (0.059 g,
85%). 'H NMR (CDCls) § 0.89 (d, 6H, J=6.6Hz, -OCH,CH(CHs)3), 1.52 - 1.63 (m, 2H), 1.81
(nonet, 1H, J=6.9Hz, -OCH,CH(CH;)s), 1.82 - 1.89 (m, 2H), 1.90 (quint, 2H, 7.0Hz, N(from Ar)-
CH,CH.CH,-), 2.65 (td, 2H, J=2.3Hz, 10.9Hz), 2.35 (t, 2H, J=7.0Hz, N(from Ar)-CH,CH,CH,-),
2.68 (m, 2H), 3.17 (d, 2H, J=6.9Hz, -OCH,CH(CHs)3), 3.20 - 3.28 (m, 1H), 3.9 (t, 2H, J=7.0Hz,
N(from Ar)-CHCH,CHy-), 7.10 - 7.42 (m, 4H, Ar); °C NMR (CDCls) 8 19.7 (-OCH,CH(CHs)5),
25.5, 29.0, 31.7, 41.2, 51.5, 55.3, 75.1 and 75.2 (C4 and -OCH,CH(CHs)s), 111.0, 122.7, 123.0,
123.1, 1264, 137.7 (Ar), 170.1 (C=0); HPLC-MS (ammonium acetate): [M+H]"= 349.1

78



85% . 1H NMR (CDC13) 8 0.89 (d, 6H, J=6.6Hz, -OCH2CH(CH )3), 1.52 - 1.63
(m 2H), 1.81 (nonet, 1H, J=6.9Hz, - OCH2CH(CH3)3), 1.82 - 1.89 (m 2H),
1. 90 (qUIWtQO321|ZB656 OHz, N(from Ar) - CHRCHCHR- ) 2.65 (td, m/usbzmxemz
10. 9Hz) , Fro

(d, 2H, . Dutmethoxy-pihcrihi-1-vl-pi ;
NCTrom Ar paseHPCHR- ), 7.10 - 7.42 (in, 4H, Ar): 13C NI\/R(CDC13) 6 19. 7

oorpar o) b 5o, %PB@yl0%%?%8“-‘/‘*-*-@svb?)‘“yi%ﬁ%y?algefldm(%ﬁ?sﬁis%os%c“ e

(C=0; HPQ@DWsn(Oé)rfmsrwasrtvdae@rchmgt)) ‘GH2NHd-give-tlg4#tle tortgouDQRSORB684ate) (0.044
PCT/ US02/ Q
3-[3-(4- égflﬁo ut Fmat %%]?(Ch) g 1perl di n(nk 21JID) L 6?66y7lsl(mB|2-E)DéZ§ollﬁ? QE’OSIH)218§|e

(61KS70 3 28%m] Hhe2. [3@3321, J—6 9Hz) 2.52 (sept, 1H, J=7.4Hz, -OCH;CH(CH2CH2CH2)) 2.67-2.76

T e A e e R g o

(61KS70- 378%at &) (0. 4Bu4Any, CBJNMR ([EDORR & a:mwpcsizcmc&mzeﬂgmﬁéb (283 2H) ,

% 249;42 ; }é@l{ (ﬁ-ﬁ?ﬂgéHif 314 L 4%7_&5 Bﬂ%%zélm(ls&% ok é\’-ﬁg?’)é @éﬁ?l{(cgr (3]3 C(J-%z?n 2H,

2H), 3. 22a11d@4)3U1(1ml2211—|)122813@2(1(2642H761A7) 412 (GKOQH CH( CH2CH2CH2), 3. 99
(t, 2H, J=6.9Hz), 7.09 - 7.41 (m 4H, Ar); 13C NWR (CDC13) S 18.8

(- OCH2CH( CH2CH2CH2) ), 25.3 (- OCH2CH(CH2CH2CH2)), 31.4, 34.2, 35.6, 41.2,
51.4, 55.2, 72.8 and 74.9 (-OCH2CH(CH2CH2CH2) and C4), 111.1, 122.7,
122.9, 123.2, 126.4, 137.6 (Ar), 170.2 (C=O. 79 WD 03/028650

PCT/ US02/ 31308 CLAIMS What is clainmed is: 1. A conpound of Fornmula | Y X
12 RXZ-SPU-NR)R (1) 3 R or a pharnmaceutically acceptable salt or
prodrug thereof, wherein X is selected fromthe group consisting of C O,
Nand S Z is selected fromthe group consisting of CH and NY is selected
fromthe group consisting of =0, N and =S or tautoners thereof; SPUIis a
spacer unit providing a distance d between Z and N wherein
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-SPU- is a biradical selected fromthe group consisting of -(CR6R7)"A- and
-C4_8- cycloal kyl wherein nis inthe range 1 to 5, such as 1, 2, 3, 4, or
5 and A wo@besisd or an optionally substituted -C3_8-cyclraalisok/31368
together with RL and R2 form a heterogxg##g ring wherein said heterocyclic
ring is selected fromthe group cons of perhydroazoci ne,
per hydr oazepi ne, piperidine, pyrrolidine, azetidine, aziridine and
8- azabi cydViu} B.chimgdist ane and wherein the heterocyclic ring is substituted
with one or nore substituents R4 selected fromthe group consisting of
hal ogen, Cl1_8-al kyl, C3_8-cycloal kyl, Cl1_8-al koxy, Cl1_8- al kyl carbonyl,
Cl_8-al kyl i dend, CZFBNmHKQMVMTbCQHGLaIkynyl Cl_6-al kyl oxyi m no, and Cl_6-
al kyl oxyam no each of which may be opt onaIIy substituted with a
substituent R5 and wherein at |east ong of said substituents R4 is R4
selected fromthe group consisting}g}ﬁ@l 8-al kyl, ,C3. 8-cycl oal kyl,

8- al Zy+$EHﬁéJG{ﬁhch of which may be
R5; R5 is selected fromthe group
Cl_8-al kyl, C1_8- al koxy,

Cl _8-al koxy, C1_8-al kyl carbonyl,
optionally substituted with a substit
consi sting of hydrogen, hal égen, hyd
C3_8-cycl oal kyl, C3_8-heterocyclyl, al kyl car bonyl, Cl1_8-al kyl i dene,
C2_8-al kenyl and C2 8- al kynyl; RX md ent or selected fromthe group
consi sting of hydrogen, optlonally substltuted Cl _8-al kyl, optionally
subst it ut eda Rh@ﬂ@aceytédabxahdcyﬂtablwtt oopradiing theteb§ mihengtned C2_ 8- al kenyl ,

?;ﬂtzi gngl(l é) RS, %5&%&%%’ %‘ﬁgﬁgﬁg%g%qg% ]g% /USOS-%l??gg Rsmrzra;?Rge

present 0-4 t|ﬁ@S“&N&d§®h€btQﬁmiwmﬂﬁmh@fgﬁbmphbon5|stlng of hal ogen,

hydroxy, optignh qgﬁ; KWl . nal |y
substituted C1.8 §L$(ﬁ %Eg%g Fﬁﬁmﬁgak ghﬁgg%%—§agK%§¥§S%%%gg

optional |y sub8PVtsa S@CG@BHISP@VMyIEyIdISGp@q Detvdop Zowld N whentied ar vyl | opti onal ly
substituted heteroargdy. i 9Rbi: y , ional ly
substituted C3_8- heterécyc'g?éﬂg&% 9§%%%g%ﬁstu%%nﬁ%8{ gkﬁ" A~%Rﬁ(9
Cl_8- al kyl car beyfalkyéach R6 and each R‘ is optlonally and i ndependent |y
sel ected fromthe grLaERIGOOS &l NG Of h n, hydroxy,
optionally substituted gﬁ - iaﬁ& bs QM?E §n3gb§#%%glly substituted
Cl_8-al kyl i dene, opﬁﬂéﬂ%@“ﬁf@U%@@ﬁ@Wﬁ@@ﬁﬁmﬂSCa#%Qhﬁkﬂ optlonally
substituted C2xBrabdynWin RPLh@RE! hitn 2RSS, L1ttt

substituted hetepggryl optfbnall sSbstlfﬁtghﬁ%%aéékyc i&?i %E?? naIIy
subst i t ut Edected fgm ghcegrauy eqnyistin cpeﬂpdﬁomlnp,ypesmgqammeempendme pyrrolidine,
Cl_8-al ky;iZ%ﬁHlH@'ﬁYlhdmgancirélﬁ'zaﬁfa&@é{!’:@q]da{an&l aiml, wherein Zis N 3. The

conpound of claim2, wherein i's selected from the group consi sting of N,
S, and 0. and wherein the heterocyclic ring is substituted with one or more substituents R*

selected from the group consisting of halogen, Ci.s-alkyl, Cs.s-cycloalkyl, C,.g-alkoxy, C.s-
alkylcarbonyl, Ci.s-alkylidene, Cps-alkenyl, C,s-alkynyl, C,¢-alkyloxyimino, and Cj.¢-
alkyloxyamino each of which may be optionally substituted with a substituent R®

and wherein at least one of said substituents R* is R* selected from the group
consisting of C,g-alkyl, Css-cycloalkyl, Cis-alkoxy, Cjg-alkylcarbonyl, Cis-alkylidene,
each of which may be optionally substituted with a substituent R>;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, Cs-alkyl, C,.s-
alkoxy, Csg-cycloalkyl, Css-heterocyclyl, C,.s-alkylcarbonyl, C,s-alkylidene, C,s-alkenyl and C,.5-
alkynyl;

R* may be absent or selected from the group consisting of hydrogen, optionally substituted
Cys-alkyl, optionally substituted Css-cycloalkyl, optionally substituted C,s-alkenyl, optionally
substituted Cp.g-alkynyl, CH,-N(R’)(R®), CH,-OR’, CH,-SR?, CH,-0-C(=0)R®, CH,-O-C(=S)R’;
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4. The conpound of claim3, wherein -Y is =0. 5. The conpound of claim1,
wherein N(R )R2 is selected fromthe group consisting of a piperidine with
at | east wioeognksbi tuent R4 in the 2-position, a piperidi reTwdor3adns| east

one substituens i ti r|d|ne wi.th at . | east e
subst it uent R4IR| ml? r'?e g4etsg'ﬁ o 1'%9 ang%]ﬁ&l @Olg?heu%aupo?onﬁlft tf%’alogﬁ’i‘e "}ﬂ"y’
N(R)R2 i thmhléctselutlﬁltedn()t mmr 6mpnlmms psmqna@y solfstitutedi @ﬁFall@ﬂlﬂmeWobﬁorﬁlly

i o 1. R CERe R, odliohdtS iR Gl TR R R Ge tef BlTR e
group con@%bsiutuﬁqg betetogiyt, og@mnaﬂbal obsitytedC1C8-gicloylkyl, CaptBnallyy cubsitead , C;.q-

CL. 8-al k C2_8-al kenyl, and
G5 kytaToga B o C S Tt e i i o

substituent R5eah®’whépmhR’ ﬁm:optlpml]s @he utda»:bnﬂendynsélmedgr@u the (gﬁmplcsﬁslsmgg of

Cl_8-al k I 12
and a yié’fdﬁ%iy a%%ﬁ’ %'fd T ok f‘°gr%1§ %gs‘%%%dl ghsa?}%/ & %%f%(ixly’t ?Rtlé’g%m stuﬁStEUte‘Y
subst i t uefits-ylideme oRBonially selistituted (- fatkemylheptipnalypsubsiitsteds Ci.pglkyiyl bytibnagen,
Co. 5l ke oy byl apidd s Eel, 33l sipbiad o Rl prriomaty <
hydr ogen. S@Stlmécmoh@@mmlybfamhmomﬂe sdfstltutedlms-aﬂsyﬁarbmrel n R4' is selected
fromthe group, CO”*TLéédfn{])% Of orCthieB1 Al 7 Gy 8- al koxy, C3_8-cycloal kyl,

of whi ch nay ’‘be o%

Cl. 8- al kyl i dene eac onal |y substituted with a
substituent W3.10. Thecamepoloidlao 2,a2vi3eraimK infelectedifiom the SoupMvasisting oRH, 85

sel ected fyqm the group consisting of C3_8-al kyl, C3_8-al koxy, and

C3_8-al kyl1i dene each of which may be optionally 81 WD 03/028650

PCT/ US02/ 313084 sub3h¢ ¢ontpetndnifchina3,svhissin {YuerD. R5 wherein R5 is sel ected
fromthe groupscons ge ] d Cl. 8-al .

11. The corrpou%d of Irgénﬁ/ r?gﬁdo‘;}ygalr hglh?felgy@&ﬁe;seﬁengtﬁgﬁ?@%geg QW %Odlslf@/gmthe
group co¥s? gipidineovithnt dnasti Qnﬁaﬂlbssrmstutittmtthﬁ 2ghoditiiny la pllandmpmlthrealléagst one

bsti tut 4.
gu( SC 1' 3- u asﬁlgyﬁl)?éﬁi)%t I;I/l tl?é;efcheﬁtloﬁ r@l}geﬁldlng %ﬁ%t 1%%& 81%; se{)s?méllt%)ﬁ? thgq élosmori 11 for

use in the tre&at nenThoronposndeiiciaim 50thelnﬁi(ﬁf)af lswlsetatﬁomrthedgrsun chesisting a

hunman. 13cif amrlgfﬁmﬂ{'agle%ft ot WibsBEnt®* ufthdl Wsitiont 1 for use in the treatment
or reventi on of
P 7. The compound of any one of claims 1-6, wherein N(R")R? is

wherein R* is selected from the group consisting of hydrogen, halogen, C;s-alkyl, Cs-
cycloalkyl, Cys-alkoxy, Cys-alkylcarbonyl, C;s-alkylidene, C,s-alkenyl, and C,s-alkynyl each of
which may be optionally substituted with a substituent R’

and wherein R* is selected from the group consisting of Cg-alkyl, C;s-alkoxy, Csg-
cycloalkyl, Cig-alkylidene, C,s-alkenyl, and C,s-alkynyl each of which may be optionally
substituted with a substituent R*; and

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, C,.s-alkyl, Cs¢-
cycloalkyl, Cy.s-alkylidene, Cys-alkenyl and C,.g-alkynyl.

8. The compound of claim 7, wherein R* is hydrogen.

9. The compound of any one of claims 1-8, wherein R* is selected from the group
consisting of Cigalkyl, Cys-alkoxy, Csg-cycloalkyl, Cyg-alkylidene, each of which may be
optionally substituted with a substituent R°,

10. The compound of any one of claims 1-9, wherein R* is selected from the group

consisting of Csg-alkyl, Csg-alkoxy, and Css-alkylidene, each of which may be optionally
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di sease or disorder associated with increased intraocular pressure in a
human. 14. The conpound of Claim1l, wherein X is selected fromthe group
consi sti nyood3/0@g6stl and S; Z is N, Y is =0 or tautoners t remeoso2/3808 is a
spacer uni vi di.n [ St d_.between d wherein .- SPU-_ i

S CRoR ) n bl Ve oAl S 4 ey S Ui ebsite e et o

pi peri di ndalogenghplipstant Gh.edlkyli t h one or nore substituents R4 selected from

t he group consi,sti ng~Qf | ogen. C1.8-al kyl ~4+C3.8-cycl oal Kyl ,
ol e al koxy. AL o orEpBESRE e B2 i B isog e S8 e o
C2. 8- al kymyisjstiqy .of- a0l kyticoaly substinted rohtyC1 a6 -optidrieily oxpsimitaio pedyd h anfoptibhallh may
be option | ed . wi th ubstituent R5 and wherein at |east one of
sai d Subs%t{sﬁ%ﬁd?@hﬁ#&, agﬂ\,gﬁ(zs:éslazkgﬂebdl hrc%l%refthe group consi sting of
Cl_8-al kyl, C3.18- cyclheabkydund ang ond dfalapms G11 Sorakkiplthedenwent @apedvertfonwiin ch
may be optj . i tut ith a substituent R5; R5 is selected from
t he groupgﬂgg{r%sﬂlhg fengﬁi}%égra%ggﬁ' hal ogen, hydroxy, Cl.8-alkyl, Cl1_8-
al koxy, C3. 8- cyd! oalThykomEBindefrmy enoafictings 1-1Clor 8seail kiyd teatnteatyriprevention of a
Cl1_8- al kylj . - al k ; - al kynyl ;. RX be absent or
sel ected fi lrsgl)"l(rnsngt(8 ﬂ%%?%&%oégpﬁg#gﬁﬁ%%? %ﬁrﬁ(gprug%g}r%s guﬁeplfllagﬁ%ﬁ'y substituted
Cl_8-al kyl R3 rdy bdhprespnnd 6fAaiti hedemind sel ected fromthe group
consi sting of J g J: | stituted C1. 8-al kyl,
Cl. 8- al koxy, ogﬁgﬁgﬁ?dy su%’gé?g%fée%’g&&%}g-dé&%ﬁ%ene, optionally
substituted C2Z8sHt kenyl, optionally substituted C2.8-al kynyl optionally
substituted aryi.. _ &@I‘ pstituted heteroaryl, optionally
substituted @&81?092{?("% yellr%/theor%#i onal Iy substituted C3.8- heterocyclyl, and
optional | y sub$PUtisiaephc@lung-padvidigadiktame|d beswrgin Zaemh NRGheawiol -8 EHs RCRIR), -
optional | y_ [ |y selected fromthe group consisting of
hydr ogen, )é‘hg’[&gée%%ﬁ%g%g‘; opgi onal ly substituted Cl.8-al kyl,
C3. 8- cycl oal kyN toggherAvifiih rand 8e {orin e plipecidinp oig g sibstitued mithiosé orgmere cuspioemtsl
accor di nggt .1k {8t th el . WL E R RRar td C: C carriers
or excipients. 82 WD 0 %%8%%?‘%%&57’3%&1%18%!&&%@%%%%@# ?&'sragﬁé%}fyhg an
activity 6&fsakdpabonybr §i-calkdisers ooyl sCneplicmnt aCtdatigloxymenghehd n@rsgi ¢
receptor Gy SHhSHR BRNRLThAGbe oY bitRRhRh Gi ifinc st h an effective
amount of }ét Xﬂgst one corrpo%ﬁoc‘fogﬁo Fo?rr‘%Jl a ﬁh%ﬁlgﬁ?&@éﬂt#}

and wherein at least one of said substituents R* is R* selected from the group consisting of

Cis-alkyl, Css-cycloalkyl, C,s-alkoxy, Cis-alkylidenec, each of which may be optionally
substituted with a substituent R’;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, C;g-alkyl, Cyg-
alkoxy, Cs.s-cycloalkyl, Cs.g-heterocyclyl, Cy.s-alkylcarbonyl, C;.s-alkylidene, C, g-alkenyl and Cy.g-
alkynyl;

R* may be absent or selected from the group consisting of hydrogen, optionally substituted
C,.s-alkyl

R’ may be present 0-4 times and selected from the group consisting of halogen, hydroxy,
optionally substituted C,s-alkyl, Cig-alkoxy, optionally substituted Cis-alkylidene, optionally
substituted C,.s-alkenyl, optionally substituted C,g-alkynyl optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted Css-cycloalkyl, optionally substituted Cs.g-
heterocyclyl, and optionally substituted C, g-alkylcarbonyl; and

each R® and each R is optionally and independently selected from the group consisting of
hydrogen, halogen, hydroxy, optionally substituted C;.g-alkyl, Cs.s-cycloalkyl.

15. A pharmaceutical composition comprising a compound according to claim 1,

together with pharmaceutically acceptable carriers or excipients.
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R-X Z-SPU-N(RIR R 3 or a pharnmaceutically acceptable salt or prodrug
thereof, wherein X is selected fromthe group consisting of C, O, Nand S
Z i s sel eotoeus/oRsesmn t he group consisting of CH and N Y is suhemﬂoe/dla‘osomthe
group consi sti of =0,.= nd =S or tauta .

o kyPated t aut dfter s A SptPt o Bersinedh bty O0F Sl e oo FinheRa pruesiogn
and N whetlei qholir@ngb rebesptca ob b ssthinc@intagdix gatbd einbhfwrgmrdzdeptogwmlu@ affetidieSinotig) off
-(CR6R ) an aoneco Oun $ glln%al yl wherein nis in the range 1 to 5, such
as 1, 2, § v 5PN sent or an optionally substituted

- C3_8-cycl oal kyI N together W|th Rl anid R2 forma heterocyclic ring
wherei n said heterocycl icring i s cted fromthe group consisting of

per hydr oazoci ne, perhydr oazepi negp>pi di n 2di ne, azetidine,
aziridine and 8-azabicycl o[ 3. 2. 1Fbc ane .ndggﬂgﬁiéﬁ; he heterocyclic ring
Hdents R4 selected fromthe group

IS substituted with one or re subs
consi sting of hydroxy, hal ogiZn, Cl Nl , C3 _8-cycloal kyl, C1_8- al koxy,
3- al kenyl , C2_8-al kynyl

Cl_8-al kyl carbonyl, Cl1_8-al kyl i dene,
Cl_6- al kyl oxyi m no, and Cl_6-al kyI ox ari noReach of which may be optionally
substltutg3 hac%usu 2tlclct eqes ru %re% 0 ak, | east one of said
substi tuen G P tﬁe rdupl)1 310n5| sting of Cl_8-alkyl,
C3_8-cycl oaI kle 1s€ﬂecﬁedeﬁohobhygroﬁja ccﬁrslaﬂlﬂgwf@:aObNmylHS Cl_8-al kyl i denec
Cl_8- al kyl oxyi C al kyl oxyam e of which may be optionally
substi t ut ed wgl?lseaecgeg%rgpjt%%rﬁ?pé@?léé@%fgﬁsaél?é{;t ed fromthe group
consi sting of Ryidsdemel frdvathegerup chnsihtingytf, =@ ENBargll #8y/dr, tauimeBs theredfOx¢h as Y-
C3_8-cycl 9@15%‘1 @m - heterocycl yl, Cl_8-al kyl carbonyl, Cl_8-al kyli dene,
C2_8-al keny an 2 alkynyl; Rx may be absent or sel ected fromthe group
consi sting of ISi?Unmgmaqerupﬂpmwamgydatabe&tdbemwmzz(ﬁﬂl\Bwhﬂrkyl opt| onal |y
substituted C3_8-cycdqal.kyl || stituted 2 _y_
optionally substi tu%%g gfggﬁﬁé‘%} , fyo %ﬁgﬁrquﬂjforslsﬁ%m% fd?kdé{e A j20d -Co-
optionally subsyqlwalkyéd het er oaryl CH2- N( R5) (R5), CH2-0R5, CH2- SRS
CH2-0-C(=O R5, CH2- / P 31308 R3 may be
present 0-4 tines an %n%lg?iec}iggn%éqttgngé%ﬁgsspzbgnzé?g?%{nl of hal ogen,
hydroxy, optionall %lsalbﬁsmtlwmedlomlyésulatmgdd -CQIC)@loalkkbxy, optionally
substituted Clyg; l\,ﬁé” , i I, X

fogether %@g '% rap R f8 Reterdd PIF hﬁ%t\xﬁlgregzaagda%é%g&iw rlP%Oﬂ&' ly

optionally substi uted kyny optlon bstitu
selected from the group consisting of perhydroazocine, perhydroazepme plperldlne pyrrolldme

azetidine, aziridine and 8-azabicyclo[3.2.1]octane
and wherein the heterocyclic ring is substituted with one or more substituents R*

selected from the group consisting of hydroxy, halogen, C;.s-alkyl, C;s-cycloalkyl, C;.s-

alkoxy, Cis-alkylcarbonyl, C;.s-alkylidene, C,s-alkenyl, Cy¢-alkynyl, C;.¢-alkyloxyimino,

and Cy.¢-alkyloxyamino each of which may be optionally substituted with a substituent R’

and wherein at least one of said substituents R* is R selected from the group
consisting of Cyg-alkyl, Csg-cycloalkyl, C;s-alkoxy, C;.s-alkylcarbonyl, C,s-alkylidenec

Cig-alkyloxyimino, and C;g-alkyloxyamino each of which may be optionally substituted

with a substituent R’;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, C,s-alkyl, C;.s-
alkoxy, Cs.s-cycloalkyl, Cs.g-heterocyclyl, C;s-alkylcarbonyl, C;.s-alkylidene, C;s-alkenyl and C; ¢-
alkynyl;

R* may be absent or selected from the group consisting of hydrogen, optionally substituted
Cys-alkyl, optionally substituted Cs.s-cycloalkyl, optionally substituted C,.s-alkenyl, optionally
substituted C,g-alkynyl, optionally substituted aryl, optionally substituted heteroaryl CH,-
NR’)R?), CH,-OR®, CH,-SR®, CH,-0-C(=0)R®, CH,-O-C(=S)R’>;
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substituted heteroaryl, optionally substituted C3_8-cycloal kyl, optionally
substituted C3_8- heterocyclyl, and optionally substituted
Cl1_8- al kyWwoan3masssh; each R6 and each R7 is optionally and ramdependest | y

c] h 0, dr ox
o et T O e 8RR DL b ey BRI S8 IUECRSY ey
Cl_8- al kybptibealds; sehstitueadalCl- syalh)tl,b§ts -dlkixgl ofiRorBiy | skibstitited Opd-alkyidedey optionally

Subst | tut el G, GRobA b b BRI Sl BB RL R bptoratie 1

subst i t ut ewpstiigtes- hewmao'tycolpymall)andlbapuw«bn@ké q/yckualksl,l bptioadl:]y substituted OIC3 .

Cl 8-alk I 6, wherein the conmpound is a
chol i neré! c&ggg?}x and%%%onﬂi&ﬁsu@ﬁ s'a%ky ﬁarbo}lﬁ;li? wherein the compound is
sel ective for eted Rned @achﬂdtmomxbnallb/hed Mtlemndeﬂtm selegebfran tiewhduppessistih® of The

h f i d furth
ggt g_gt g_gg}ﬁ?y efl nﬁal% Ciﬁ&&?@%%oﬁaﬁtyss‘t{‘iﬁ&ﬁe&‘ el%(ﬁlbgp %e'f‘i %}ﬁye%tioﬁéfy(ﬁugstftute(?
pr event i ngr-zalkyiderd, Omlst@ﬂﬂenbstlmted Grasatkehyl, sptmlnalamlmsmﬂnﬂmg-alkﬁryﬂ) lbptidnaly t he

adm ni str n ai_Irs 11.
21 The. naphaged lbefdge bt BRIl BuTaly SSRGS ribeBapdl fedetom

t he groupswbgfisted Cinbetabeychgnnd opmndllu'pal?snmdtcl.34‘ahx1ylyaﬂ36mllness ;:onf usi on,
menory | oss, at4ent its in visu per cept.i on,

depr egsi on, sl té’}ep d:ngr thg@&}c%lrgsm wh%ﬁen{sff\lgco 18 cﬁ%l rﬁrgbcfaggrru&atl ng or
preventing pai b8.i n dheramtrad of @umﬁhwhael;nmhmmpomnm:; sd?cnge fothfe onle or both if 1

admi ni str e anmount of a conpound of any of clains

23. A net%(%gp%&)gwr Z%eﬁtfo;&%%%reventl ng i ncreased intraocul ar pressure in a
manmal , such & a Kbemethodoimy P QfglatdmalGah&TMexgmanaﬁpomfdhfanghee?étei@ta Nzezo

amount of f clains 1-11. ' 24 e met hod of claim 20,

wher ei n t?]ngagﬁ%%lmg?‘g%? ISI?S sel ected fromthe group consisting of

neur odegener at #%e diswetbed Of Afatihg ionpreventig semssal Asorder ris (anhamdalsaa:hea,s a
schi zophr t r

Tour ot r o St cprihl ISR SRR @ RO BBl or B sl
depressi on, agelr el dbe@etbod ﬁf elhiyie2 (g sdibicivethe aten‘@hdls@derdefsalmdd fcbm; dredgoyp and
sudden i r@oﬁﬂ&tn%eﬁt gbgﬁiﬁﬁ‘g iR %rm ffoﬂﬁﬁﬂﬁ)efss aco %ﬂ?fﬁcl&rs tlonal A" of
clains 1-11, or a pharnaceutica accepta ereo of

phar naceufefigi mé’t?ﬁ?id’ﬂcﬁli’t@ﬁs Q?Bli%s&inn?rlm d@r)tdqlérarlémsa'dlysls for the pr epar ation
of a nedi camens, fOrAtnlfb%hoﬁro@gmﬁhé&tﬂrgve%nféﬂanB 'aYr?anMa?%I:ugFﬂta hﬁlgmarp %&%}%}%%S or
alleviation of s t ons psychosi s : use accor o ¢l

wher ei n tth%a%msé&’f?érﬂf aeffestivegmopriaé & compqyad of anyof elaimyil- llagonl st or as ML

and M4 agoni st23, 84 XGhQROSBEabnd gﬁréﬁggﬂg'g&glggsed intraocular pressure in a mammal,

such as a human, comprising the administration of an effective amount of a compound of any of

claims 1-11.

24. The method of claim 20, wherein the mental disorder is selected from the group
consisting of neurodegenerative diseases, Alzheimer's disease, Parkinson's disease, schizophrenia,
Huntington’s chorea, Friederich’s ataxia, Gilles de 1a Tourette’s Syndrome, Down Syndrome, Pick
disease, dementia, clinical depression, age-related cognitive decline, attention-deficit disorder, and
sudden infant death syndrome.

25. Use of a compound according to any one of claims 1-11, or a pharmaceutically
acceptable salt thereof, or a pharmaceutical composition containing either entity, for the preparation
of a medicament for the prophylactic or curative treatment of psychosis or alleviation of symptoms
of psychosis.

26. A use according to claim 25, wherein the medicament acts, at least in part, as an M;

agonist or as M; and M, agonist.
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27. A use according to claim26, wherein the anti-psychotic further acts as
a D2 antagonist. 28. A use according to claim 26, wherein the nedi canent
i s sel ect woeosfaseshhe M or , or both the M and M4 nusaaT/vsoe/313@8ept or

M4
subt ypes. 29. met hod of nodul ati.n reventing. th rQgr,essi on or
formation of a%’l oi 2\ B %"c?ﬁredg“%f? %?%%i %{ji R esﬁgb%sﬁfq]"ﬁfggff T 81 4 %eBe ed
by Al zhei agagomisDi sease by admi ni stering an effective ampunt of a conpound
of Formula |, sgid af{ @Gk ¥en ATRNM 28 Whbiof! Bl hediGunl RO sBEE AR b2, or M,
precursor proté&ln pirocessing.
or both the M; and M, muscarinic receptor subtypes.
29. A method of modulating or preventing the progression or formation of amyloid
plaques in an individual susceptible to or affected by Alzheimer's Disease by administering an

effective amount of a compound of Formula I, said effective amount sufficient to modulate amyloid

precursor protein processing.
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