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result of degeneration of cholinergic neurons of the basal forebrain, which widely innervate

multiple areas of the brain, including the association cortices and hippocampus, that are critically

involved in higher processes.

[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
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and the cognitive impairments associated with schizophrenia as a novel treatment of mental



(Bodick et al., Arch. Neurol. 1997, 54, 465), however treatnent induced
side effects that severely I|imt the clinical utility of this conpound.
[ 0009] Anal ogues of 1,2,5-thiadiazol e have been reported (Sauerberg et al.,
J. Med Ché%? 0X®860 41, 4378) to have high affinity and sefEEYINRIP8 ¢ or

central MypeAR rik fs tqieeiﬁ‘eﬂtt i Q&exﬁ}n}esngat%as% hérmﬁstra‘tgthaumacmmm ﬁiﬁmmne

ant agonl sSm despl I nit f or opani ne rec L% bo

present i mgesty with eombingd P a#‘éﬁ?&% V‘WE?er%SF?Sc?PP%wB?‘P &refe of a
mol ecul e tfadigeS i h@gamﬁ@mm@ﬂm@am hmagaﬁismtalone Bh iyt moxast@ropmpﬁmfed t he
negatlves tOITB and the cognit]ve | all’ S (0]

schi zophr égﬂsamalgc'%ﬁsmé?m?*? ArEsctiop i 'ﬂ@?ﬁ%} tV5s X%?%%/"gﬁ%@% éé“fﬂcw US02/ 31308
di sorders. It ifgo1ape lmtsamm@Iismuampbfemrmdul\riueseptvyatlmrtbe melmdrmﬁ@*tw’t

t hat nuscarinic ML and/ or, a sts ivity
may posseé%PPQEPH@P"r gﬁl ° AR ‘B%%liceﬂd‘? géheéfqder 3 ltﬁlg c?gfag)’ Q%e side e ggtaigtt
associ at echrayeftis bf gesedermepoiitls annyargdmp $im edgmmae dfﬂh& g nﬁh@g@ﬂ?k‘lfﬂb Pfferti es
of these nolecul es may contnhibyte e t RAS tibee 43y npt ons
of this ditSBNR SYRPIEEY s gllgteeéi ‘gﬂl lﬁ%ﬁa h?HMBBénjé@c fece tor?s/m?n t he
cerebral cRuviley Janid. GhappRHBhpifs 4(1, rﬁ?ld% e’aMeﬂ' &by 200,043 i431ar ThF guifive

cogni tive funcLid 3\'1)?);6 el Yerddhs A\QEtanLs 0B dleculR isQRBrebddefteddnd infa@ Sead to
conmpounds nay re The cognl t Ive dulling and er hapseﬁﬁﬁ‘l | orat e ot h

negative stherdevslopment o6an ntisely WeV F1a8% pff %bwf@ﬂ? gho 8 [0 ¢ sgpegjor clinical

Psychi atry, tﬂ&ttha iR Wlde¥ffecdprofiled. Chem 2001, 44, 477; Felder, J.
o e pr%%e%%gw1 imitiRg

system acti vit |[8%121 n oWé) ?W?%’ébldgaf’?s H?{B’F‘é"@%éﬂé’ﬁ’?&‘éqa gsmu dnl} %%a&rl%gﬁs
devel opnenipdQferitifivé@thdrést] ThenOuipounds sccaﬂmgm mwawnm ahtuvgsi foo treasment ©f t he

superior clinical roperti.es W thout the. rofile.
[0012] WO YeamaEOR Y%‘%%““&é’?“‘i}‘éf’ﬁt“ e°8“d|“h°<‘:‘f ﬁ‘gblogg%l“ l?tE f"t% o
benzi ni dazol onemo13pnd Usr i,254,127edis¢léves ée{ﬂ-plpﬂmhnﬁbﬁvbm@é@@}edﬁ‘?‘i@attvés WD

99/ 32481are, i ntended for tr . {c8rb
vartous ot arengfarprie b EabHRN Gin PENTE TEeEhler or"S’“Y‘f’S%"f“j“@ oot
4,254,127 dérivatives; @sd dryl-dlkiidser Thei qqylpt)laﬂﬁ(&qmé’é&i‘? MScfaddt aﬁéredém“e%{ hpxe

wherein th t yylth aryl -al kyl's,
aryl - al kyl ga’% I;g%n@ﬁy éc‘fmg as%%ﬁ;ninaﬂﬁ Eishis

| car bon d ar Ik e
The conpounds a[99bﬂd| n St?ﬂ 25 a?éﬂslg?'z%lrgg 4‘5%’6 gﬁ‘ibtsté %af?z %h)c(?fl?ogl c
gc t7 'Z\é ' El.é8 agérlv'aflﬂveﬁ%tﬁ RLLLANE Br acﬂivgﬂ mhﬁmﬁale[lgm]delhﬁtlﬁ?smoﬂ(ﬂ@lﬁfmm
i scl oses 1-s ed jmi,dazol i n
nuscarinic M at¥03%; tyvygéﬁ/ﬁ#%dléf%f b&PWB‘rﬁlgzohglPl i ?Srégﬁgérs\eiasﬁ%%ﬁéd W}Q
t herein. g,%ﬁammo%j WHiZIoRA takindc]-abatiniieh zhmoatmmtds décardingdn W Q184/13263 @rees

1- subsi t ut di o aidtoed.
The. conpoufeiee b g FREmBG e ByipiBlsalet o ifbeltinl Hnfiobfh RSt iz

anti - nusc aﬁ)he’ldemvmbs Msubsituted twith drsdetiepther Han ¢ f-piperiding EES’I“P if9}displosed.

Benzi m dazol 1 di fngs) ONayE) KR! YRSoAIANPMdlLIEESDS BisiTBieGbictd JaftyiolLhan
4-piperidinyl g ou I S not c]| scl osed 0016] 97/ 16192, WD.97/ 19187 and
Us5, 756, 50&1-tjq;tggdryigleermpeq-ylxngngxpm}]g lb_enzumdazolones e compounds according to

WO 97/16192, WO 97/16187 and US5,756,508 are reported to have antimuscarinic activity used
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 M;
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 isa 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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for the M and/or K receptor subtype§{ as well as providing conpounds ai ned
at the approach of treating psychosijs using conpounds whi ch has a conbi ned
muscarini ¢ agoni st and dopam ne X antagoni st profile. [00211 In a first
aspect, the present invention rRtaXes Zo—8PUoi&M®d of Fornula | Y x 1 2
R- X Z-SPU-N(R R (1) R or a _phannaceltigally acceptable salt or prodrug
thereof, wherein X is seletted frg group consisting of C, 0, Nand S
Z is selected fromthe group consi§ting/of;CH and N Y- is selected fromthe
group consisting of =0, =N and =S o aut'8ners thereof, such as

Y-al kyl ated tautoners; SPU |s spacer, uni.t .providing a distance d between
Z and N /#ép ‘Fﬂac-egﬁsﬁﬁy?cge"%blﬁs‘?lg&‘ip@%qcr“%tg?"’é(’é’t"ggref“r omthe group consisting of
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Z is selected from the group cdnsisting 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 -Cy.5-
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 -Cs.g-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, C,s-alkyl, Cais-cycloalkyl, Cys-alkoxy, C,.s-
alkylcarbonyl, Cis-alkylidene, C,s-alkenyl, C,s-alkynyl, Ci¢-alkyloxyimino, and C,4
alkyloxyamino each of which may be optionally substituted with a substituent R
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substituted Cl1.8 ene, t| ona y sub g- al keny

optional | ?“@Hﬁ‘éeﬁlq@er{‘%ﬁ%yba%ﬂ ‘i‘tﬁﬁ%ﬁ«‘sﬂ ?a@gw tuted aryl,
optionally substituted het eroaryl opt lonally substituted C3. 8-cyc| oal kyl ,
optionally sukmﬂziz; ut edseGBnc&sisbetmﬂmhudn,relaﬁdo@metmmafﬁme@ubsi adtiviteef

A/

Cl .g-al kylc E g% épg 4} ?g%) of .t he |tnvent| n reI tes to a
met hod of & § FFGPEN °8 P“Wt FLRoRl} B SE SV °mc°8‘hp

cont act i n@hblhmrgo:hedepﬂnew@zuxetfﬁqtsrpamommﬁaal@qgnmnpmﬂafmmglaﬂ he chol | ner gic
receptor with fec Aoy l.
[0023] An incr 26bsef| n ’gﬂc ?\7| t H‘?w% érgg?ege@%i?;h%?chgﬁnf%gg ot

chol i ner giis as fiseussed supra, associated to the activity of anu-psychotlcs Accordingly, further aspects of
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.



is, as discussed supra, associated to the activity of anti-psychotics.
Accordingly, further aspects of the present invention relate to a nethod
of treating or preventing a nental disorder in a mammal, such as a human,
conpri Si NGV b&0286501 ni stration of an effective anount of acIovgeersds of

Formula I and t he use of a of  Fornul a | har maceutical ly
accept abl e sal {OB?ﬂer ed¥, s‘%%?d’ ﬁompé’ﬁg‘]r)snérﬁqﬂ?‘f'l@a{l ha&%ﬁb@g?lliﬁbbse%oﬁ%% 19i baye ei t her
entity, fsalectivity forthphd atd Mnmmi:armlcrmdptoambt}@esf ’Olierztpbﬁlc aﬂf@ﬁﬁéélnﬁﬁﬁbb derfed
curative p a| chosis. In
the cont girtﬁa%ge& ecﬂ&sﬁﬁm)lsdﬁ%a 5 tlmozr"fiV ngarrrreﬁy ﬁ%f %vg s@?"ééﬁ%&g)ﬁ“ BAY he
group con%‘l‘%’?‘ilm?gl‘/bﬁn uonlﬁtaiptylty andudwipamigergig ), amtagopistystiviyogs, cats, sheep,
goats, cows, DPjobd@t €s Comfald pmﬁh and, humans.
Most pref er gbl y,mt}he TR dglaif a Eysgy tﬁ%k‘%i ﬁg emtué'%m(?'rfl ?eﬁee"%‘?‘sn{’/‘é%i’f on
rel ate t oMPHFASLIA AR contrel of Armyleid prepraﬁorm@eesa@g,sepmulavéy thewctikationcof shea¥f; ML
and/ or Nﬂreﬂép&ﬁaTthJ > fﬁrﬁ@empsm ot iuarpraéaﬁ Me%asmmes% a%awdd&fﬁo&gat B0E LAt ed

y

with nuscaripic receg\gmors a“ espeC| al y wth said recept or su es.

03/ 028650PTBERINGSHS /Pidssession p [psmnation of amyloud; plagussrie am drdividuagisepptitde fto mave
surpri si aneyztelbbyemmamaﬁ Dlﬁbahebyedxﬁﬁis&ﬁhg Ahi éfxécti\fa[)ambiélﬁ oM cog@@?d%fﬁmh A nic
recept or nt a may be derive romthis

sel ecti vi 1%1&?5%%&% ﬁuémmi% erl%%ntéttr?c’ %\?ﬁwg’é@g CUFQL Profein QTOPesyIBgl f r om t he

concorritant muscarinic M and M4 agoni st acti VI ty and dopam nergic D2

ant agoni st activity. [OOZQR@BEQWQ§OE3§3%&%W t he nodul ati on of

muscarini c receptors na ol of anyloid precursor
processing, i ri”&iﬂtl cﬁigalre 1iisa gréph dapitting dlte reductixin df inteheous locaptmactivithits, a

further agRein o diifisRitA8Plo ket bEfIKisghates Lo a method of modul ating
or preventing the progression or formation of anyl oi d plaques in an

i ndi vi dual sud8®li bl Bigug %ris a;pmpl tthag ﬂbywﬁlt%&dnﬁmsofbﬂmmmmynduced

adni ni st efypagctRfty 8f thieith'te MMMt of3 HETORER ofEﬁ{sw' al, said
effective annlt:tﬁ‘g??uff # to rmdul te any I0| recur sor rot ein
processing. B SJ%‘ #| Q9F¥E§h‘f di T°“FP§1§P@°@“1F”§"@"g¢daph

depi cti n@ypérectwﬂylmmnmlﬂoﬂae mﬁmmﬂm 3 eR0ITAgHg iRCHIGYKSY i N mce with the
adm nistratio 6,1KS 19. 02 raph t hat
shows the red c@f!) rrphe? %ﬂhnt{éatlsé‘aﬁééedmdﬁ 3 Mﬂgrwu‘feﬂ h?‘ﬁeﬁ"é Wit h t he
admi ni st rlammn”l@fﬂl%ﬂdavmshﬁﬁon'@ﬂ&gglkgpp 06511&1&819 [0029] Figure 3 is a graph
that shows thgegfluct F9ite Qf I gguﬁ eract . ce with
t he adm ni strgtl og of % ¢ deﬁgpﬂlgr&qygpah ?o?.bg{ﬁé%ﬁag %%Gl}ld a%’e 4 1is
a graph t#dsh %ﬁé@%“‘tlﬁéh‘r‘lﬁt&mﬂlu%ﬁslﬂ( M@lpbf@datfemdhgpmhwl vity in nice

with the adm nistration of 10 ng/kg i.p. of 61KS 19. [0031] Figure 5

depi cts the resulbgwkmmmﬁﬁmm}mmwﬁm%m@b §1KS19, and
shows that unl @L‘hal do 1K819 (10 ng/ kg 1. ed to induce

i
cat al epsy. DE tBsppcie EﬁWE MMfsmu al
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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



[0032] In a first aspect, the present invention relates t

) 0 a conpound of
Formulal Yf RX~2r 1 2 SPU-NR)R (1) R or apharmaceutichly
accept abl e sa})t zgr 0prodrug t hereof, wherein X is selected fromthe group
consi sting“ BB Nand's Zis sel ected fromthe group RIS of C

and N Y is selected sﬁ?owatl{ﬁ%%x%%l&té&%ﬁi b E{éﬂp @bnsisfing GENCGRIR)5 @md -Catit oner s

t hereof, such as Y- tautoners; SPU 1s a spacer
. , . unit providing a
di stance d betweleakd- and N wherein 6 WD 03/ 028650 PCT/ U802/31388 SPU-gl s a

bi radi cal sel ected hslg 208, 4; - - -
cycI oal kyl wherein é\ﬁe?iﬁﬁnm?ﬁ%%ge wa?éu%g pozg. ((rGBﬁdf )2 A3 azd OEB;Seand
A is absent or an obﬂﬁm?rf“% S&%}‘eng"chgGalﬁgal kyl; N together with
§e| gg?e?f 1; gin rﬁtqﬁtggeeﬁe% amyR! b {a ﬂgnvmlﬁidt@odycls:armg wiereincidclietesooygliagringsis
: t e roup consisti erh d
cfpd ffoan g gRap coRyiing (?P ﬂ%ﬁydﬁp : %%H}%e’ aggrla)ﬁgr%ﬁmwe

pi peri di neele i Péan
8- azabi cy qleflide, Azidilliae hriiBoazalicl 8. Hbcmanbhe het erocyclic ring is substituted

ith
oo o 1oL SRS ol 3l T A UBRARS s

"g‘;'lk%' Cf‘[(blfmm' the o} edxismmgdeﬁaydrm, Balaﬁekeﬁyd-alkxlsz cag-@c;@m Cig-alkoxy, Cis-
2KV LY Crdpvtede, ACSulaR RAAUSRAN Of MyGHinTRY hed ogti-onal | y

substi t ut uent wherein at |east Q f
subst i t uenikyloRyhmiso dadhoMn@maydwpPWtYHBbS&P’E?&ﬁ“@&ﬁE‘?S&PFW em? g:il g al kyl

C3. 8- cycl oal kyl ¢
CL. 8- al kyl oxyi %ndn\gﬂeréngi 1E2¥%¥ne oEdaiBauBliinehe & mziﬁlegt@lﬁ'&naﬁelgdupdmsung of

subst i t ut 8. wikylhCas-eveloaliylt G@rﬁlkq%%l %@ mrgogyle@f”e%kyﬁlflenec ?H"al %x oup 1@3%\5?2 ? : lné
of hydroges, -aﬂ?ilo?ﬁﬁﬂx Jﬁmﬁmfoh ayde aptioudlly sﬁ%ﬂﬁtedwﬂ:la@diskgabntR

C3.8-h
G e it i A B e

t
hydrogen, Qabiy as%eﬁ%bﬁﬂyltml&aﬁylcﬁﬁmﬂ 6. alkylidenst Corrlteny asm?gtsali@azlf 0y

oo Yo oty AR A et oo
élfltZ)StOl- tC?t g@, SAGyETr ptionally smaffitutm( Qa)egﬂ@lkyl Crigiomytly, substiputesR6;-s-¢ligy ﬁ écmgﬂy%
consistin 92 ggmﬁ%? dm)(u&ﬁ(l B@ﬁﬁmy Qmémﬁtw%yla@éu&ﬁilﬁ(@h&dtuieﬂonetetrmylg QHp
NERHR®), CHz-OR CHz-SR5 CH;-O-C(—O)R’ CH,-O-C(=S)R?

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

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



optionally substituted Cl.8-al kyl, Cl.8-al koxy, optionally substituted

Cl. 8-al kyl i dene, optionally substituted C2.8-al kenyl, optionally
substituted C2.8-al kynyl optionally substituted aryl, optionally

substi t ut ewlOleedmsstwar yl , optionally substituted C3. 8- cycl oed'iy$02/30908i onal |y

bstituted C .8- het Ly d |1y substi
CL. 5- al kyiEwpisEng; S TR Al S o SR o KERE S ) SBRing PR m ¢ e

%r ng IC(Izrblilt Shéng aQ‘fs.llc(:iMdcﬁngﬂdgnesMﬂﬁiaﬁgesilt olfl pigartic asesoqoth asrthdyblyshexulammle,thi-t ed
1 al ky al kox tion
opti onal I’ﬁe@'@bsgl}“‘taﬂ'f‘?d%'&y g‘ﬁbﬂ)‘/’eﬁ%{%‘{ll dn %ﬂs @hﬁg}un?ut eéﬁ%%p%gmﬂg’ nyl
opt i onal |lysinegautisthe liket ed aryl, optionally subst | tuted heteroaryl, opti onal |y
substituted -cycl Qal » nal agt byl . and
opt ionally sﬁﬁj f ut eg &r@é wE ?El?ér car balgg%}lﬂw@oéoog&#w tocﬁe?arm (ﬂg%wo

' phar nac eRrbdrogl drgy oﬁamspﬁuhbﬁcsuss,an {somg gifuatians;ttheyamayoheneapigt todmipistes thag dbgound
that does Fkg& dr‘&gu%g 3,%1;&3’1 iedy! l&éﬂée bd Exbévﬁia!bﬁmyto%laamms&amnameiess m@pﬁaﬂhs is

admi ni st ef not abrogat e hiolo acti vi tg/S and oﬂgert i es

I cCa
of the cowspolFel prodme mecelsr h@falmermdswe’é’ﬂﬁy BeP ":&F‘H@ﬂ WipPpsteet P

conmpound pfent BRigl MAEREAB, WiHolt lirfNELien BF @ pasah@smﬂmisb asmmodmcbmhopnesent aci d,
hydr obron) ¢ aci é

sulfurlcald nitric,ackd,, ric
met hanes ulnyestion which ds ad“é’i“ﬁﬁrﬁé kil étlhﬁc?raém%) E‘b?"ﬁ@g’g s?ﬁnf%lﬁflcacg)és g cell
sal i fy| | Cm@fbréheaWheré hf&tejtr lr]sklﬂbllll?hﬁ{d‘é&mtal ::]calmoﬁiht}t Butcwiiich #les ds kretabbiicailsned by
reacting a conpound o i nven a_bas as an
7 WD 03/ o%‘é%@e‘g@ﬁﬂbg‘ﬁ%?%ﬁ%ﬁéxg‘}%%wfe e é’a?‘{"e ms‘d%é‘fek°°pq‘;hmeq’"’?e@ S&\’bﬁhggﬁch as
a sodi um Eernefa:iahotbﬂﬁlﬂleu exasmpletof agrodadgloziplit rbeaelawrltmpwbt(ml}’anmalla@d) bopded taan g
cal ci um or t. such as
di cycl ohe %ﬂ’i‘pqgh F?ll?lfm%a t%%iatsrﬁer‘\'gaﬁ%rg%tg Eﬁgr oxynet hy| ) net hy | ami ne,
and sal ts wi t hi0g3flno abe dmns‘t;elncna orr (peleptivity” i yasepqifé t°a‘ﬁ‘i?ntth% a?lll'v(eo 10034]

A " prodrug, L&l e&e @J‘déﬂéﬁf}ks B&@hoﬂn% pafioM& rbRgtot 1%@ siibige, rwarsedsrtsuwasg in
Vi vo. Proglu S a %ten usef u because, in sone t‘) uatiqn may be

easier t oWhléﬁrﬁemrst!@rlesﬁ RRliftle FRsponsefFqEh Pther TeRGPIOTYBRS. SEICHVE opr F‘ﬁ%“f’&‘

bi oavai | aky er iy nﬁao%}mlaqgenm SnipdlildIR intdAeEdEra b the ;aan@mf aicsmpannd to lirctmspr odr ug
may al so have I mproved sql ubilit

har mace osi t t he
T S Bt RS bl e B ARR SRL SR B
compou nd of nohﬁlﬁ‘ed@é A sienictivityro¥ ethérisabtypehinclnding Ma e Mi ﬁb@%@nésfembwb@)ﬂz (the
" prodrug") cilitat AT ter
o1 ubi 11t e it ol e B RREL b AioREhp iR ok S P IRGRIRA IFRE, V0
hydr ol yz etbcepmors,h@ iv@edsothy Iamyltnef kpth mhbdn and My mugeptinie ecenimg dhils,cquging litde cel |
where vat gf osiﬂérél:gé nlshe; ch\?i P eMmeS sl mclﬁdltm%'m BRI MEs(BIFPdsCan@ brofergdlyaid My M ght

be a short pepti noaC|d) bonded to an acid group where the
pept i de |sumabol [ zed to reveal the active noiety. [0035] The term

'sel ective" orgo3§) ectrh Vel presehtScohtektEihe @it T, FBIRYI" ishiditeAdrd|to tmearh lmearamrrpou nd
Lo generale g s el wesarse, R5eRinEEe londht Bl FHERM oot 4 Pt
recept or tapeSsuch 2€memil, ¢hyl, ampropgle isepropyli d-jitylpfsotautyl, sec-butyl, tert-butyl, pentyl,

isopentyl, neopentyl, hexyl, heptyl and octyl. A branched hydrocarbon chain is intended to mean a
Cys-alkyl substituted at any carbon with a hydrocarbon chain.

[0037] In the present context, the term "Cpg-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. Tlustrative examples of Cy.g-alkenyl groups include allyl, homo-allyl, vinyl, crotyl,
butenyl, pentenyl, hexenyl, heptenyl and octenyl. Illustrative examples of C;.io-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 M or M4 nuscarinic receptor,
respectivew whi | e causi ng non-substantial, little or no i ncrease in the
activity oMM unt ypes incl ud| ng M8 and Mb subtypes FAPEPEPRDbIy the

M2 subtype. nds the S .invent i.on may. a {;OW sel.ectivity
toward borh M dabve 1P bR &Rt R urib r ABRERY n B e F U W BN e
and M4 nus beanched hiydresachot oliain radiodl| vehersinutbe toggdst ¢hhinehas prm Iooe tormghe eason| atpnish e

activity of : » y the
Vo sublypen® el Vg kRSl Rl EARR e W U RSB hPRE

i nt ended t onsabwateda | i near or branched saturated hydrocarbon chain wherein
the longest chaiggenas rf &mm@ @bft bpgmkyr@rvqme@u@tb ASan Tl br:

et hyl, n-propyl, |soprop ut |so ty seC-butyl, tert-butyl,

pentyl, i eehedyydr Wéh?pegfﬂ“?# corm&lps frornéwm eight parhop ploms qng cotainiag)one or

hydr ocar bo @nd?é‘ﬁipfé bofds! mhﬁf&g@dexBJQpH?éfrC q_au&hyl %roﬁbé%&luc&lﬂﬂﬁ&xylt b%?ﬁyﬁbuw

carbon with a ?{rocroncaln t1 thetem
" C2_8- al kem§rtynylhexygylobrptyayhagd Ae &m}‘l?sr?é&’f’l efrbrana ﬂv‘ r oup
havi ng fr ofgnianRatiof (184 Giple boRd)aRy bt ey @aﬁo@ ﬁl&ig&hél b@@nwnanmomm onel ewal e

ormo- al 1 y1 TSR 55tk "Cayalni iE Ay oh BRI = oo h A 4 peson

oct enyl . | Iskillsd inaliciate exanpl es of C2.1o0-al kenyl groups with nore than one
doubl e bond i ncl but n lor. N L anyl . t, n

he;at ri enyl ,I é“ﬂglt r :Jelﬁgﬁ rgséﬁ g {é%n?‘g%?]ey C?"é‘%)é@ggg \%%ﬂen%g ggg‘%&%ﬂéﬁ ’f or e
of these. Toe- [ﬁmﬂ tix-gevend andeight-membered rngs oomprising carberidtembpentichyheney thodermt any
posi ti on_ahiigol irCRRBRE W hilen B0 @ ORACSA. RETLUSAR/ AAR08L 005 Rlgs N

t he present COﬂt ext, 1e term i's 1 ntended to nean

linear or Viheesincdathan pipaip tngethesovithcliem htq bnt%atomsm@ﬂ%w %aﬁbrmgoﬁbeehqter@aﬁwn has

from one t QréshatptndemiyROBtA FRIRPoxyB 8 stphutl AfAlitdged.ed bond at the radical
position. Bonds further_ than the radi cal posjtion rraonaﬁyso be unsaturated.

[0039] In the pi¥dh c,CGﬂ‘P)é“sl‘Ea“iyhén‘E rtiroeel! 5ngs e op FORtaEh Q8% Ot BofFean
linear or JasARSEEEbnEY dfuRe@iP&ich 8velyPRovedd ] Mhttingorhdtia R-dlddroh BysBinDides @& bon
atons and caontaining one or nore triple bonds. Illustrative exanpl es of
C2. 8- al kyny5&r oups i ncl ude ethynyl, propynyl, butynyl, pentynyl, hexynyl,
heptynyl and oct[goay] griihsaatias mﬁipllesasf lpfeﬁem&e'd:3£-eydmu@f" aRede. caTlsreycles

position of .unsaturati.o t he tr| Ie bond be ah) 05|t| al ong
t he carbon gﬂg{f ﬂpan?f/brcéml?ﬂ n ’oneyqocyﬁ cy orer]Etnnseeltu ?pe %‘gch h eatmf"‘lle’

" C2. 8- al kyrytlbhexsnea diB-cydleheradicanedi 4-yy;éolamdwse.krwvmhqptan¢,hecypbhsp®ne, sk?l | ed
in the art. y&l g&lhelLf .Iigfclc@l ﬁﬁghte, %‘P E/‘}‘cﬁ))ﬁgpt&d&ﬁe Ln%rlnj 5 ogétoﬁ &ﬁ(}cj,n alkyl™ is

i ntended to“cov o r-, SI X even- It - menber ed
ri ngs conprisi nd0®ak bo rillwfe'i‘f‘@ esnmples pfdheterecyebiis” are the heterf@y@ps(fg'{yﬁmmm, %

i nt ended t QuigRaN sHMBHan, ilMydrothiop fo , 2y, ARG, tecARghrlyBh! pipRithe; £l

rings where ncarbon ato etero
Congt i tut e dithiiny 12|-qq;51ane-,|- -rcrl]sﬁglfne?,é -cithigne, 1 4-d1thun, 1 4 dlthlane, 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-1,4lthiazine,
2H-1,2-oxazine, 4H-1,2-0xazine, 6H-1,2-oxazine, 2H1,3-0xazine, 4H-1,3-oxazine, 4H-1,4-0xazine,

_)

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-12-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



are independently sel ected from oxygen, sul phur, and nitrogen. [0041]

C3. 8-cycl oal kyl and heterocyclyl rings may optionally contain one or nore
unsat urated bonds situated in such a way, however, that an aronatic

n- el ect rowgysieesodoes not arise. [0042] Illustrative examuisey3nds
preferred "C3.8-cycloal kyl" are the carbocycles cycl g%ol{)?ne c%rcl.obut ane,
cycl opent 2periazlidihe Rimtinnte, the Jieteropyele may bnat theyRopitipm o5 g BetepatomfeVia e

1, 3-cyclq ' Mgl ohexadi ene, cycl oheptane, cycl oheptene, 1, 2-
cycl ohepf%ﬁ%&}gden?&%e?}gegg% %ﬁept adi ene, 1,4-cC I.o-hetgt giteneeag dcaﬂ’b %yc"i_ic

cycl ohept at ri €041 [ odm¥he presepls eouigxt (e @%nﬁ%@s‘sd’f’ n‘ﬁ t%r%cycql s are the
het er ocy glastidiiglde Hﬁ%’iy@i@m. Rbteotehithyterartary®Hndlidep fusedingtspitonastwhdrei 4t leagsy r an,

2H- pyr an, . 4H pyran, tetrahydropyran i peridi I thi

1, 2- di t hite @;/Priqss-oa P Iest pReary 1304 P‘ﬁ?ﬁs%fﬁ‘é, = ?y%!%.ﬁ‘% ?"f %?ea%l, ‘;4"Q QM] ﬁ‘}def heos

1, 2- di OXioRe h%te%cﬁiygxﬁae, ot it chﬁnﬁoairl] rbondl, Ifustiatseasnemples gj dpk ;;mgs fl}cA‘ldg@ oxane,

pi per azi ne,, -oxat hiin -0 5 RthyldnyB tediyl)i ane,

1, 4- oxat WP‘“?W‘II&S,“BS-L‘B{E%[HWQ}Tél?p%'ﬁqﬂj(eﬁlzéﬂ%%ﬁghﬁ% e, t%g%e?g%d rdg- T 2-th h{ea% iyne, 2H

1, 3- t hi aziys@nylAikdehyB-irdolyl ziomesraify),Geoumannyh shupmaryhi osbppmanyland agulepyl a9 e

t et rahydro-fl ﬁ-t i a%i.gghen 1‘2I-|- 1, 2-oxazi ne, 4H 1, 2-oxazi ne, 6H 1, 2-oxazi ne,

2H1, 3- oxd% ?f&e, ay f,psl- xa¥| ne, 4H 1, 4- OX‘E‘iZi ne, ~.malei rH de succilni m_de,

di oxopi per azi #45hy ddn thsi presemspmerb| theierm t*}e?ef?ﬁ%’he‘? infqndad 19 nigag gy gYfENUP 1 5 3.

trithiang, 1, 855t ik Nhbe atokf XA M direinabio Jid- liabb @@émneplatedt withpuir ot bophene,

t et rahydrohfeuran, pyrroline, pyrrolidine, pyrroli one.. Q%G%gi); gi one,

pyrazol i rhsferqaipma seltcted ifiom the grPRP-CoMPTIFiRE NIiroReR FUBRYr R RwRO TSNS BOETS e,

1, 2- di oxol ane,[mjhgg- di J¥@bhore] indhdiprevemt caimext, thd-tefm Thettrdatpil beomprises fusef} ningi ol ane,
11 -

1,3-dithiole, 3-di t hi ol ane, . i soxazoljine, | 20l i, 0i Rtk E:
oxazol i di fyetems Whezsinpt 1gast °"cerfﬂgi'(5‘5iaﬂ4<%é?as‘;3‘?-r}-e??t§@ Qﬁxaé%?gﬂe%?twf%- oxat hi ol ane,
5H- 1, 2- OX@ishb HterokryB aiatidastadne hetbroByctykatr lat ledstors, hetergard apd pielpasheng Cax-, 2 3.
trithiol ane 2, 4-trithiolane bk | RalFohdsl 0xol ane,

b or horplopkigharest sasy S 1iEHTal vhnd siof YRR b chdmatbohds X3 T, - g
1,2,3-triazol i 0047p. Hillstiative tesamnmles R e heergasyle manybep gelerted; famthe; #PW, of

t he heteroat om or._ Vi . Ve dR@loBi, QBMAIR, isdthiazbiy], imidardid,
present cOREERTE g&?élp%}%i,%?ﬂf@f, ?Eanig%ﬁzeﬂr?ged tg,'l z l(s;a.rb romatic

IS, 0 nean yel i

ring or rpyrapolyysisewarolyiprimisigentyl isprhiagabylmoxagiagolyl, ; fraragy smfzﬁg'%dﬁlrw’ld%ﬁo@yst ens
V\Cgegei n ?éi :,,-Eﬁﬁjl, pyki 19|rpyiida&ﬁxﬂgq)ymﬁrd|n@t, ﬂgﬁﬂﬁ?ll, yzalyly hndatridziayl, ise?iquloneh

. 8-cyc Kyl',” ‘or_at | east one ar an e ’ , share
at | east #delinvk henzefiipyl q*?%?ﬂ*‘ﬁ‘f”?’\%“@%?ﬁ?&é‘é‘daozs Bl g?’%'}‘%dir}ls_fzgg%%cl (_%Jﬂ(ljle
opt i onal | yush ghikdliingkl quhietinyll isoquinplityiadmanlidy), phthalmzinyi.iquisazolinyleavineratiedny | |
acenapht hyl enyl,. tetraljinyl. .fluore hn AN 2lyl, GRAHIBEIRY |
COUN®I | nyP?P%@W@Wé’nyﬁte,rq“éyﬁ&lﬁ?ogﬁﬁﬁgl ,cgéhhglyzla’zgﬁ%g%l%ﬁl’. %Q%prgf e(ri)?ed ar y?lllgroup
i s phenyl phdndi4in}l shdrthisnthrepylesent context, the term "heteroaryl” is intended

to nmean an ar yLoogg oup ek&l RREn B IR ', GAkHSN idintiBed 3 nivan @;.palkYliogy I i ng
have been repl (J wi th one or nore . but
such as methoxy, ethoxy, 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”,
"C,.g-cycloalkyl”, "heterocyclyl”, "Ci.s-alkyl", "Cys-alkoxy”, "C,.g-alkenyl", and "Cy¢-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 Cjg-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, Cjs-carboxyl, Ci.s-
alkoxycarbonyl, Cis-alkylcarbonyl, formyl, aryl, aryloxy, aryloxycarbonyl, arylcarbonyl,

beteroaryl, amino, mono- and di(Cie-alkyl)amino; carbamoyl, mono- and di(Cis-
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het er oat ons sel ected fromthe group conprising nitrogen, sul phur,
phosphorous and oxygen. [ 0046] Furthernore, in the present context, the
term™ heteroagé conprlses fused ring systens wherein at |east one aryl
ring and at"Q&4¥8B8e heteroaryl ring, at |east two heter JEVYYBH8 | east
one heter %g?,}ﬁmﬁo%&gyﬂ %‘ﬁlf, F@l«?‘%ﬁﬂn{&%&lﬂ'ma@f ad dxk@ﬁSaikygﬂﬁth@i geillaﬁf yl

and at | ea one share at | east aqne, c em glg such as

one or twemitnsatbent, Ear?él@lca{bemaﬂmq’l‘?yﬂ%% reppgidigo, Sarhapf e ’@f’o%‘r“yl may

be sel ect g ﬁvﬁsﬁﬁ)%ﬂyfb%y,%xﬁ&lﬁ%en—@ ,1051&)‘1 StriRlo eH-UflPMkyl ﬁdmmwhermlranhmbwroaryl
phenoxazony Xazo , thiazo

i,azol razol yI
i soxazol ylreprPﬁ?PMzs@P?‘f‘“"P% &N |baz%‘i’sﬂ“teﬁolx 81“8328?%/ C: S'W’aé °"Y=t‘ﬁ'¥ 7oty |
t hi adi azolphroxy, Rl dr Halogeh. In Patictallitit)dbovelsybstithams inyyt be spyceptivlecto fyrfher qpycrakl nyl ,
pyrazol yl and ¥r|a2|nyl i soindolyl, indolinyl, benzofuranyl,
benzot hi oﬁﬁwtmbenzopyrazol yl, i ndazol yl, benzi ni dazol yl, benzt hi azol yl,
purinyl, quinolgsipy! , Tﬁmbmﬁlsaltsy lis, intersdad td mﬂhiphgﬁnaceuﬁlqaﬂy)adccmble geidtadditionr | ny| |

[ |
o bazol y oAt oingBfR 5 il e ARDBHT 4 bbby g s 4 6h il N e
t hi ant hr eraglds shidh0xé Shorihieracids dor vhremBlp irydrblealic @eids; typicaldy b)rdmklyﬂc’lléfdfphf’@ﬁded to
mean Cl. 8- dk u?r?c?( Yr hﬁiﬂ%ﬁb a?ldnﬁhﬂlﬂé Yeid; %th@ #0(d; pHosBhdrie Qi and he k& RP ¥dganic

n- but oxy, PFSo tert-but oxy,  pentoxy,..isopentoxy,
neopent oxyacidadfon emmp}ﬁ QCQMQIPPW hydragsetipad- @@WVPYPWE?‘& G‘é‘é F-PioBrapsgic acid,

chlori ne, Qﬁ&l@oﬂ:e Apsheliaf] ﬂﬁaneﬁlgfw?lzb-ﬂ-ﬁht&l&ﬁm@r(@%&ﬂéne&@ﬁl Q%?drokyb@tanddfolc
ConneCt ion wth ﬁe terns

()]/ eteroary I oaI

"het er ocych Wlhydm@“t&nﬁli‘qkfy |2uhy rogt1 @3¥W‘°”“W‘°€nﬁp%8ﬂ‘¥fgm’ S“l&?m

-al kynyl " ben’it{i‘l@sulﬁ)ﬁﬁ m-m&ﬁilbeﬁib%las{ulfoﬁbl bsd |c§/blblﬁdanestﬁfmhﬁl E-hyhbdyﬂeﬁzoﬁﬁah AQnﬁd]oa'; t ge

group in question na it u one. .or_sever such as 0

times, pre¥ BY‘HB’WP“‘P’P{F“@“‘T"?SH%@“" ﬁ%g‘gheﬁ Pefsdpayn {o te 5?3l°éprta BE" with one or

more groups sel foosz}d f mogertiii ebadingts of @le pBosatt kwmyxpn,mhecspémhmmrswﬁppmbéses

represented i b ¥ i ch
ﬁP“‘{‘]?fr 8ﬁ°pé'r?8?lhty§ ﬂ[‘ ol %ybenggm] o esfén?ﬁégf lmdé Ry (Y e Yot

when prese aut meric keto
forn), ni tR?)anth[R?osmmomuy pmnqdpend@nlyselemdo(ﬂwymt altR gouwwky@am&elrﬁy

C _a-al kyl car H%élou%ﬂwlmeaﬁé ylT uélrexéh%usnneerdxﬁeweﬁ@@*awmhy ha%6 X RER@AY | |

het eroaryl , dgl am no; car ’g nono- and
di (C1.8 10R(/\oa03/oﬁasgoh4n@ww@w2/ 3 iReRty QROHEE 2P Blﬁgﬂ groups. In some
am no- Q. By iréﬁyxhen?smsdmcoekb&w lsubstiREs mam i@lnfiésLinSnebriidrd ﬁlﬁﬂlﬂene@ro@s al kyl -

am nocar bon | car bonyl am no, ni | no
Cl. 8- al kanoil ox {0053 gl“ aneEb gﬂf}/"ﬁﬁoﬁﬁ IPF?)??‘ m&?ﬁ‘f&‘?ﬁ%&ﬁ (tflgd"éﬂqé ‘%Jp°mulal

tri hal ogenyfdrefd- al kyl, hal ogen, where aryl and heteroaryl representl ng
substituents nmay be suQ%t uted 1- %n%wang Cl 8-al kyl, Cl. g-al koxy,

nitro, cyano, igfelselpd g tf?&mulp °ﬂnsfs géeheral , the above

substituents rragzuble susceptible to further optional substitution. [0051]
The term "sal tsy L an pharmaceutically acceptable acid
addition sal ts goﬂagtﬁ'ggrg‘i/h l%r)ggtl ng the base formof a functi onq,k group,
such as an am né?Uw; ) Wa@)pmbgpwdpgadlstance 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, Csg-cycloalkyl, C,.¢-alkoxy,
C,s-alkylcarbonyl, C,s-alkylidene, Cys-alkenyl, Cis-alkynyl, Cis-alkyloxyimino, and Ci.-
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, Cig-alkoxy, Cis-alkylidenec, each of which may be optionally
substituted with a substituent R’;
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acids such as inorganic acids, for exanple hydrohalic acids; typically

hydr ochl oric, hydrobromc, hydrofluoric, or hydroiodic acid; sulfuric
acid; nitric acid; phosphoric acid and the |like; or organic acids, for
exanpl e aoed d3028¢800pi oni ¢, hydroacetic, 2-hydroxypropanoirRCTas0el31308

2- oxopropanoi ¢c_acid, ethandioic, propanedioic, butanedioic

(2) - 2- but enedRbiscsele¢tsd from teengroirosansistingaf dyéregen halagenihydrexy, Crealkyl, Crs-

2, 3-di hy ut Qi €,ip- ~-hlldlcArbByD RRPakylide, Ooxalkengl and Cy.-

net hanesgﬁ?%l&df &’git%ﬁﬁéﬂb%ﬁlh%fgﬁix%?ﬁ%léﬁﬁhesuly?(lgﬁipc,y4-%& hyl besrzllzenezsul fonic
aci d, cyelkphbxanesul fanmic, 2-hydoxybenzoic, 4-amni no- 2-hydroxybenzoic,

et hanedi sul f ORK gay 881shs it Bedeledted H6m RpAGuptconsistisy cfiyliroge, pptiandllysitstisted [ 0052]
In certain enbodi nents of the present invention, the spacer unit SPU

conpri se§&r@kAiinber of optionally substituted methyl ene groups CRSR7. It is
under st ood by RE ey phprésst 0-¢ dits afdbseleneld EramiheRFoupscongitting nbhdlagem rydroxy,

I ndependent |y sel.ect ed". t hat t _all . i j not
all R7 g8 thﬁgPSBts‘eﬁg&éﬁ'?ﬁ@a@“‘?%ﬁ’?s '%g:ggrﬁnﬁg Egbss?ia%éﬂ'?gld aﬂnﬁ? %d;ig’:élpe@gglgup may
have an Rfbstnttda)-alkehyt, lwationally slibstitated Gh.s-alkymyl entipnadly [sabstipged gyl rgptionally
substituents, h me e . d,RerPiARkyl, € ghive Rtsstitufe@ame, @f R6 or
R7 subst F’?‘{féﬁ%@ %tf/r%%él’i %@r%iﬂ alsgllgsﬁw%ge dS'F cy'r%mre lﬁe%l eﬂgg gr oups. [38053] I n
one enbodiewmnyclyltand optionallyrsubstitated Gu-s-aliyleasbayleandt o 3 conpound of Fornula 1,

wherein X is %EJhQﬁtaﬁ&ieJcﬁ Ml dpRor1P i R@PEdSitlyRBleddd ffom {Ne ARAp Sonsisting & N Y s
=0 or tautomers thereof; SPU

"I's a spacer urﬂ(}t, (E)rovi dilnp a di stance d
bet ween Zydmgeo\hajggen &y¢oxysertionglly S‘-“F&Z@QC}W& h Crafyqlealkyl, ond A is absent: N
toget her with Rs4pnd 1RRerfaftl dMtRdiRIRS bf Einipourdion Bormulad 2 is N @itrogérf).[Thos éeor nor e
substituents R4 selected fromthe group consisti f h 20gen,
C1 5 bl kylisamesd 15145 4 oo igtes BRBreap iR Eprose Ao g R oty B Bl
C18- al kyl i denqooséR. 8-1alckgpuhds FEFommuad Ik Ky be @lec®d fbmyhegrguprropsisting ofN.C1. 6-
al kyl oxyam npo_each .of . whi na ' | ed with a
Ao SAa A Ol HorBRd ARBALAGH: boind ¥ B3 b .

substitu €ast one of sald substituents R4 is R4,
sel ect ed from[0086] gr oinp soitabs extbiogignentf of comp@inds) af Fprmudzsl, &Y dsseleesed from the

Cl. 8- al kox Cl.3-al kylid hi VofllBe &RbdnONRId! tHiocaebtaglt i t ut ed
wth a su%é‘%pi °Bse‘5:*¥‘gp‘3§; bl1§&§)&6%%%%%6@%66@&%%%%/%1308 _ Rng S ,slglcfe tgj from
t he gr oupmaietysreskriony tofhetpprsen ghilied indheogband 455 pagrs nvelying mipraiign ofdje pi

al koxy, (%%'stg' G6f tRALAEYelic®s 118 -eh@dcpi1Rpysitiot. Theleholfe @l thiyendliclierivative may be
Cl. 8-al kyl'it dene, C2.8-al kenyl and C2. 3- hk nyl ; Rx may be absent or
%lqo som;@ lgdégﬁl,ema.

sel ect ed Prusraliflatedring Hapashiionp g e per ptional |y substituted
Cl. 8- al kyl ; 0087y benpyreferdd dhbdditienthowaved -¥ éd 2 disith thutamert Mrefergbly ) is

07! oy e AL 103 )8 P bl
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,

(CR6R7),,, wherein n is in the range 1 to 5, such as 1, 2, 3, 4 or 5 or from said chain and a -Cag~

cycloalkyl- ring. Thus, d may be defined in terms of through-bond distances between Z and N of

NR®HR? or a combination of through-bond and through-space distances between Z and N of

N(RYR?. Thus, -SPU- is a biradical selected from the group consisting of (CR°R")y-A- and -Cs.¢-
cycloalkyl- wherein n is in the range 1 to 5 and

[0059] A is absent or an optionally substituted -C;.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 Cs.g-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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substituted C2. 3-al kenyl, optionally substituted C2.8-al kynyl optionally
substituted aryl optionally substituted heteroaryl, optionally
substituted C3. %cl oal kyl, optionally substituted C3. 8- heteroﬂ};“cl yl, and
optlonally"%%%?zﬁf ted Cl.8-al kyl car bonyl and each R6 and®
optionally and pendently sel ecl k

g@ﬁaf dfl,% inibys3ieCs q%ﬁ rgp&hqs 0 Qe r;sapila}engu@l ne, or

hydr ogen, hal o e AR bstltute
C3%- cycl oapektylene pm&au pteferab&y ctbulcneenbmnmnb@ylelie, wmpcﬁmhomay#@romnaﬂy Z

S N (1T 398 Rked, AdiRasvbDC-pBL Bl fé@he‘iiylén‘%'b?rkcﬁéalto the distance between the

ring mtrogen atom a tro n atomo : {0055 I n corrpounds
of Fornula I, X0y beTlgeewmiolmylmeoﬁf théPgrcmﬂy @Bn@’i optiopgllyfsubgtituted 1dng o,

preferably | forablydnCopli6rally Bhbstite$6] 1 n
a suitabl cﬁng&g}e?r%%r & @u%ﬁ%gﬁﬂgﬁ@m@ mqg‘?%%le% 9@ ' }:s’réslrpte]ct e}c,i frS om t he

group conshéeydiehewfeneThatds i gax Hhat dhdiesermbodiment Whelfﬁ @ emATs ¥a? hony|

and t hi ocagRpRylendlBii@EYEIAES 8B @ettrably BendReZ ANk pdsitivds i mdiher lamd 3@fd ar e
i somers involving migration of the pi systemfromthe exo-cyclic to the

endocycl i cs8b#8 i on. The enolic or thio-enolic derivative may be 0- or
S-al kyl ated in @ogsnneAs Ismfeumttegeﬂiaewhbﬂ&md kadrineajhdteroctyhb: ong whiré054d I n a

0 Thue. PSR i, sy o diespoth Conlsifly bE M SpaoGhi pithGlbdorl, ' 2

Z is N, repigbriditeg pyfrolidine) esvetidine azziidinti m&-mhgyw%ﬁ é]wta{leaom]a Preberrasi et y
Z bsti t ut.ed 2 S i

be![ \?\/eZﬁ ; i%lﬂ der{flen (ﬁc}ﬁ 3 ?e(ie%'ie(quﬁ]&rﬁ the E’é%p ]gégfs{lﬂ 8 hqﬁ% i@ingl] B iife, ad

stance roma short, optlonal l'y
substit ut eaizeaﬁmq;h‘astlpmfflrmy mPeﬂd@@R@t@})@hdmm@q’WW preferplly plReridingnge 1 to 5,

such as 1, 2, 3 or ib) NeghtiRr with R8and Kk Qdstitiled with Ng.
Thus, d may be H)eoéllne %én)ﬁ?ééé%?émg%%g bo%d Ell stan::dns blet‘ﬁéaﬁ%‘tzgand N
.

of  N( Rl) Renexr meresgbaiuges Roselested tﬁﬁméltfgwqaéﬁ&ww tibydrgtg alg%a Hces

bet ween Z anghallyof c, 8%8%} RE,. g-éﬁhaylsarbﬁPUel ,,Laﬂcyﬁddiab;r &Iljs-afkbn)&,e lcggtlieghyf, r Of@-t he
group consisting o

of y er.e in the
range 1 t 03155’18%“'[“&03@] Cr ?lé"l‘ﬁ‘%‘@ﬁ? &gt 8% W(B‘Bﬁl'BWa?? Q’\é{é%@h s’t'bst'mﬁg with b
- C3. 8-cycl @nﬂis&ftyént RPindhelessbbne, of Said subititucnB®’ is’R1seject& fram the grmgconpxstelfgef gbly 2

to 4, h 0060
e cmins s modhe iRkl ek Pl S RO A, S by,
substi t ut ed;. wlkjrlmtyhmycb and C, H-'-hﬂsxlpxya@ﬂlg. eagtpgf \b]gchs wlp be egtlcfnplé}fﬁubﬁﬁutgi{ witina

consi st ngSngDStltu R5)c A- and an optionally substituted cycl ohexyl ene
wherein n PS TN LTHE ran to 5, referabI%ZtOSandA |s absent or an

optional Iy subsﬂlﬂﬁilt ed T gy%l%bwp@ﬁ' ring foppedpby A0 togesherpifh Rs e%?ﬁlm% be0061]
I'n an i”ter@&&eufwwﬁﬂmcur%mmbstﬁhﬂ%&eﬁmaereaybme,lsm‘fopyl ene, butylene, or

pentyl ene bi Tadi cal, preferably ethyl ene, A xh. of
whi ch may be opf086lal | s Saiedsthe fetergeye f%é) F‘%&/S’Vﬁq (%ogoegg %ﬂtgqg and 1 is
cyl cohexy| angtifdied aelihCatle . 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@RMHR? 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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[ 00621 The cycl ohexyl ene of -SPU- may be an optionally substituted 1, 3-

cycl ohexyl ene or an optionally substituted 1, 4-cycl ohexylene, preferably an
optionally substituted 1,4-cyclohexylene. That is to say that in the
enbodi nentwoMisze28658PU i s or conprises of a cycl ohexyl ene,Pcaaisd2/31308

cycl ohexylene is preferably bond to Z and [y at positions 1 and 4 or. | and 3
of said ring. [0063] As stated, Nt haf with RL and R~ fonn a

het erocyclic ring wherein said hetgrocy¥lic ring is selected fromthe
group consi sting of perhydroazoci ne, hdr oazepi ne, piperi dine,
pyrrolidine, azetidine, aziridine and 8-azabicyclo[3.2. | ]Joctane. In a

pr ef er r ed whewindRfi isrealctefyfiam) e group eonsistingcfthydregenh bydseraubeleash<Giatlksl Cor a

pi peridin X di\GaliykR hab ARkl Fnd
pyrrolidi E}é ;ﬁ ?:811‘(&?1 § snﬂky %?%Hl C%Faper i %Fnée)zseail%o%ﬁdﬁT(%es hgitl)greocycl iC

ring for né\diwlbyﬂawb@@iﬁ’é@%ﬁuW‘Wdeth&ﬁ@SW?% substituted with one or nore
substi t ueghswh¥rsgRE gtsadctéam b gmgt e&ﬁmmm ;,auag, @stg-cwdﬂ@mcl ARy RE6s,

Clral kyl, C3-8- cycl oal Cl - 8- ar
O -ral kyl iCaesakeny2ng,C wﬂk‘@ﬁ% e P?W be entwga Y%@P&%y grbstifpegt R;

Cl - 8- al kylapgkyam no each of whi ch may be opt| onaIIy substltut ed with a
substitue R~

a | east one.. t| t ! sel from
the gr oup M}egt?‘ijﬁ the spgup °§‘s§?‘f\gy? ge@ éf“b y’fy’ 6, ’al@I\%ﬁ'c}A’C TGS
8 . g- a: ty:a;@ammﬁhe, CQLallganﬂlah@lFigéﬂkwyl C2. g-al kenyl, C2.8-al kYBYI .
. s-al kyl oxyi n ally
substituted w ﬁ]o%gl sglgsat ) eﬁegrn f@%gﬁjﬁmec?éd g@het ewyc flgmrnk%
f or med by hiirogegehydeaxy wid halfgengrnst Rreferably Rydrogen insh hydrewe @nduRf Bubstiftited, Pum)r e

substituenp. WV wherein at |east one Wis W [00661 As stated, the

het erocycli1C ri n% formed by N together wj and R~ is substltuted W|th
one nore - subst[90c flent The °F‘h°fd“?5P é‘F‘@‘i“P@GRem%GF sderted fomithe group Sensistingcofr j ng

is selectg {;Q@IOQI@U . £Adbe] %hQ)ff véhidhl RS belt blstemuw fubgitutte @il aone
substi tuent e

Sitl er.idine with at
subst it uerft SW‘w‘i‘tﬁ{ tlhéc%mlﬂ’éfé‘i"? P’g‘?{"’feﬁe 0imgats dhe e AT 0 f’relsgléfg e'gﬁke may be
subst i t uentle®ed ﬂoﬁlhl& froiDonkistig, ofoa Cysaliolli ahid @ palkytident, daciast wbidle may be
substituent W _.in,t azet Lein ' t
subst i t uerfPHgRALlY fubst; q"%“’ﬁ@& SP# gpue?falg W, |kr ?Scfg lrt?<vé¥|e(\§/\/| P 'ﬁ th% glI%Eﬁa %@@tmé of
subst i tuentydx‘dgen; Inldghre htrpos Cisradityl afd0BEFcldatkyh particularly suitable
embodi ment , §) i ' Ws@h fél}aﬁg/, f{%@ﬁl}égﬂﬁ ﬁ%%ogm@%m.hg Bﬂlyﬁlfo éh, nw 5,1 di ne

with at |east ubst it ent t1on, a piperidi ne wth at

| east  onéiydugsst Crswbh Casicyrleafierl, ICxaduieror Ql pAllsdsaranyle Gurtlkylidensy Casst one
subst i t uenjiefViiatd ENGIdaAgRkticliaiy hydded, b m&gbyaxm%a i.ng of a

pi peri di ne v?}%h atnl ekg?? one lgﬂy?ys){dﬁ&uegwr\/\}e rlg Igkltyt i gn nt&10068‘1]p I n
the preferred dO¥73hi nehta vaaeiowrly mrofese t‘?‘i’%br"dwef"h

pi peri di neodisting af propgyh piopgliteng bFL bitylidahe, Péntyl and ismtyﬂ;dm,seabh affhwhidd(dly)bie~ may
be def r](adop onaﬁy su\g%u%g’({ % r%é& pre grrr/e:tliJ §19 c{ e%g%‘ is sel%cted from the group consisting of

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

[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.
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YR4A wherein R4 is selected fromthe group consisting of hydrogen, hydroxy,
hal ogen, C1. 8- al kyI C3.s- cycloal kyl, C1.8-al koxy, C1.8-al kyl carbonyl,

Cl. 8-al kyl i dene 8- al kenyl, and C2. 8-al kynyl each of which be
optional | y"%‘&%‘f’?@ﬁt ed with a substltuent R5 and wherein F?LfIW%’Z/Qé"%ct ed
fromthe group Cl. 8 lihdene,
C2. 8- al kenyl a[ﬁ@q wﬁ%ﬁ%ﬁ m%ezsisg émrgéaﬁ:ﬁloﬁ%? ltt)l%aégg* %)%nr?g;wgrd%{gg%tdli%ut ed
with a submtenﬁmegwe % to neixtoredR6E ﬂtgetss@hmst gugh ﬁaommsm& bgrsenmt%‘dwsqowﬂ‘gua

hydr ogen, glmi[ii Ay be propardd &1 ddeniiciene,
C2. 8- al kerﬁ/ mlﬁ %r‘l’wk%% P@/’tﬂlgl . S%E‘E%th?aﬁ ﬁf&?@#%ﬂlﬁn}%o Y!Hlfaq R4 Ls

sel ect ed ffomm ¢erhindiyidvalpensntipniers may kst prepajesr @gl@h by h%?‘lﬁ?@?t‘é{?]d sg¥n host
preferabl y QYHHP0R1 A odaxsdﬁwxfmamma‘e 66501 ddUhS dheilootmpodnk Witantidr 8] The
one or nore substituen be sel ected fromthe g}mﬁgﬁ 0 SIStI ngnof

Cl. 8- al kyIStandEdSGQl‘lylaP%aF‘l@?IaS tJ@:LfCBméqu‘y? i gjastREcomeni. jRalfsy

Oﬁ{) I gnal | YopBitHiS tdchivel R4, \éucms 8- dEpLhﬁﬁdyLmF{chld Endéor ¢mpnamomtmlqaam erred
enbodi ment 3. e one.or substjtuent ect e group
Cone: st § ol byfagieaplematagin el SEPRY of SR Bare T o5 POy TR iop e
optional | Yre@l%auaytfmneﬁbnvuftﬁastarem&tes&m@nhmiaEs dllewed by momasomhs@@mtm om
the group c nS| st rogen, hal ogen, hydroxy, Cl.8-alkyl and

C3. 8-cycl IE?"I‘Wai[‘g.ghffEﬂ%‘é& aﬁgef erably, R5 is selected fromthe group
consi sting of hmd'ripgenpuh@ ayf the prowssox for pEpargtion| of yhe cogpogide g the Rrerept |

C3. 8- heter A m C@&%Lé%%%&%& to &%tegt s@ﬁ#}t&b oﬁ%@uve?ou?s o@laif}eﬂb%e and

C2. 8-al kan 8 rlE rogen r oxy, | ogen an 8- al 'ky
[ 0072] | n molpaudsiconderned. ﬂ‘hprrm‘yé:eraehie@ﬁwcmmf comntw@alsmt@é%amﬂ% ﬁ‘}"Pﬁé

group Coﬂé.ss%tde’s‘%bg{ %ri?t@ﬁlve d%d};@w, Uﬂ%ﬂﬁ crﬁuﬁswy,edbmtvwnao@m PRAVnY Preas)d

pentyl i dene, eac onal Substi tuted

preferred BiBoeidibW. Grege gsP.G eWP@dIE) fPFEﬂYFtQW%“PQ i QpsaRig ﬁﬁ@?ﬂ%b"%]ﬁw ‘?eﬁfdgf yl, a
pentyl andgq(19d; %‘h@kﬁ)ﬂ:ﬂn‘g%&m& mnBeHEemE@a Bt DonviéiieatubyuehEstapp hisimyradthods
Wil

substituted. 10073 be clear to the person skilled in the art,
enbodi ment kogm ®#hd | rmay be chiral or conprised of one or nore ch| ral
centres. Were [0pg6]CONThe B RICebitalitag substitiest ofﬂnveﬂm ¥randayay ket aiseir one

Bt er ﬁgg%%ﬂ?dtf?ﬁ R ah SR AR P TR SN, Ol
ther eof - ar ORY, CHBRECHFO-CIFOIRS €B1O-GC DN evhoroisR it sqlemﬁé SomGhe Sk OREFRG e,
some of the 5#%?%%"5 hg%n,a HORally ubSitiRP ) g\ﬂg gvgﬂsnafl%%ubs%fea q{éferdaﬁﬂ espiomilly MY

exi st as pgﬁ such are 1 n e I ncluded in the E:resent

i nventi on. substitatdiGaisoyrloatiohptienally substiwrdufradicisrocydhd. prtioadliy supstifert Coti may
form sol vaggs V\6 1'8na11‘9'aE®Em£tbd €c,. slm}néénes LFtwnamao ERMRE ) @Rj-alkengl, Vestibsally SUCh

sol vates are also Iincluded in t SCO s invention 03/ 028650
substituted C,.g-alkynyl and optlona?ly subsgtuteg g-alpylca;bonyl. Pn preferreé]r en\%?)dunene

R¥ is selected from the group consisting of hydrogen, Cr.e-alkyl, CHyN(R*)®®), CH,-OR’, and
CH,-O-C(=0)R’. The nature of RX 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 ina
protective group. In a suitable embodiment, R¥ is a C,g-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 2 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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PCT[ USO2/ 31308 [0074] Were the processes for the preparation of the
conpounds according to the invention give rise to m xtures of

stereoi sonmers, such isoners may be separated by conventional techniques
such as pvapey@sésoe chiral chromatography. The conpounds Bmwmmposapar ed in
racemc form or individual enantionmers may be prepared either

st er eosel ect i \[@078)nt hBlsi psesent inypntiancalss] nyevidsg PhWé°°8¥ﬁ”rb‘éﬂ¥fPﬂ§m?Péf°mP’&m3

exanpl e, e of %&9& ¥ duH&so . Rl qqagmle mlthemméwwcsuybyccemmdmredt or

t echni ques, such as f ormatj.on astereoq f.ormati on

with an %ﬁPlP’étaPTe@mé’bt ?“\‘/"é coppRogftions, A1, inwnit dosagg, torgs, SB?WfFaﬁs’tpéﬁst ﬁ?ps%le aci d

and/ or ( incKinp vhs@dine@yéledse 6r&feta§éd—x@leﬁdélfdmuiaﬁbﬂsb}\pedddm/ gfanwles. Elpig) tinctures,
crystallization “8'19 .regengrati e free base al so

be  resolY¥ES BY FHHsioNS; B per °55§ts81Pté%lrsré’F rerasrer %er%sf) F‘érm cEﬂﬁo&f}pﬁol %d by
chr omat ogippliles; sepmjator odevicesn dr r guppasitbriasf fmh eortd,h ipacghtetali (e gi ain{ravep@y,75]
%Lgﬂ?l g‘n}{tr Ofushgar oEgu%glﬁan%&%)ar ?rgna%l d99 r%h%l%pregtfal atdﬂﬁusﬁ'gtmﬁobm‘gxsadﬁlfml;ulaﬁoxpr esent

NECess e to protect Sensitive or
reactive lgrrmhqmemom or tosyfflgions dngd mambb é@mlubsedd@ A enpmpaate mapagr gad inpecordpiteyed by

means of W g{}ttéd%?a% icdd 5 2h 86 thb %Qfo@édﬂﬁ Reﬁlﬁ%‘%n’@?harhm&ﬁzam&sb@&nm

Protective gani c em st . McOm e, Plenum, Pr ess,

1973: andEdr, M\alck@ubleqhmg&ow Eeston PAIOR0. Pflﬁema%‘t?bis 0’@ °E¥l¥ﬂ§‘b‘§“ﬁ ayCRegR fpsgained-
Synt hesi Sejed@hHmitaMe or o§6étb$eek13«%9 lanceIH@nmy el fiGistrfign; gbﬂéi@ﬁlpléﬁ% hsolinoved

at a conveni ent subsequent stag u5| nmet hods m t he, ar 00761
The t er m Bltraf|the agive c?"QP%“E}fys%“Fll ﬂ% the a“’t"ﬁtg S‘Eﬂgr?ﬁ‘}')(‘g| V\(@p‘ﬁg3 BEOVEdg s dePot,, of
sel ect ed ;; ;Q.Fﬂtﬁ)ﬁ' €or GitRHhPscEIaNSEjeStionDheqireskitdivantion alsGhemtengildtgs| providing suitable

C3- 8- CYd oal kyl 0- O)RI CH2-0- C(=S) W
wher ei n V?PP‘%”@‘@T“@@P@HWIA%\% %tmaf%ﬁgl\é%?%s‘“ Y}i\rﬁ'g_%f h drog hal ogen,
optionally sub[snt)sa] ut edorinytince, oot brehalniyisteatios tin the tferdh aPyPaPS'diatthQ)nal |y

bstitut , o
bt onal | FIGHLE Fag it colBpef Bt f ok Bl pplmichuatalicl At |
optional | gani;anlsmﬂuas ethedl, @B'cmll Wetﬁyqnd ﬂ@dtlcpdvi@mwn whensiesirad pr éEPe@szBSugF% nyl
and opti Oﬁ?&er flﬁﬁmzﬁxtlt%]t Mﬁlﬁtg%ﬁnggagﬂhtgth@EQ 'l%énts hill BoleHinf Qg’eﬁ@dcaﬁ njedberent ,

I t
CHo W (parmaame ot TbegeESay bije e HPDROTGHD: SRR AR Pl || |

i ntended {8 %ﬁé{ﬁassg?uo@& Srbe@Bdchrs) rﬁﬁlﬁﬂilhhtgsyhfhetld Qﬁ:lsrmélemﬂceqm,ttmgacamh ease its
bloavallablllty or t Vlt

of. the ter a
prot ect i vEdiLEginate, ¢ °’§'H¥mﬁ'§]571@?°é I glyc°1|’ g 6% ‘gg f:ifek ush'i‘
met hyl , etnhmbse quisapRylormsbidtlyde, w1thmmtlnydn;atmr, shtbuwldealeymdwal styarmt mggnesuem hyl or
propyl . 0771 n be d e osure
herein, t F‘f&aratﬁ’osﬁ%%ﬂn(f nzogtgt%rd {(':11}{1 fhe {e l@ghﬂnﬁfﬂl ‘gﬁﬁeﬁi}g nﬁﬁﬂ%g u%belﬁgés a
phar mac euwithaut limiitios, stascht mpthﬁepllmp@gm be@‘fomt%éaﬂFWm gdriheldeat es to a
phar maceuti cal E)(ﬁ)@ﬂpos'ﬁo}ﬁﬂ' a]ﬁﬁé@ il SorhDsiBiofsAURCd! %leﬁsthéiﬁ'&ﬁé inlgﬁdlemh@ﬁlﬁdeﬂh

together with armaceut acceptable carriers or I ents.

Exci pi ent withrad seiteblei rhesmaggufical eﬂ@B‘é‘ﬁd e&m, Sugthdh dhet onst FI%SF“ SYe ang fher ot e

of admi ni ﬁﬁirﬁséegﬁbapﬁllﬁeh@ &L ”Wﬂéf‘c{o fosz&bh(C@f%?Mﬂldﬁmchon{pbﬁh@r emeiiing a

i nvention nay be administered in,a t h
homggeneous mixture of a compound op Xle present ?nventlon, 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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f oregoi ng conpositions and according to dosage regi nens established in the
art whenever specific pharnmacol ogi cal nodification of the activity of
muscarinic receptors is required. is WO 03/028650 PCT/ US02/ 31308 | 0079] The
present |nU@%?%@ B658I so prOV|des phar maceuti cal conpositi oFCTESPR® ng™ one
or more cqupounds, p%s %+ flo b P&ﬂﬁltg?% bevﬂelagedqn PJT&EJTR%H&% Sﬂhétéhaﬁcch?m abl e
di | uent or™EXEF b era such co lons are 1h unit dosage

forns suchisabfor mh stteric lpyerd & cozttlagss siich snatetiply diclnding @ nymberpf pelymeris| asils andyy

del ayed-r 3’1’1&@! S of ggl@firﬁ:tal:ﬂ h coRAHEaPmatHiAd WLIE Sy shéllab, ety SalcohblRfd E¥IRmse
Syrups an ster e parenteral solutions or suspensions, aeroso
or quuidisﬂmays drops, anpoules, auto-injector devices or suppositories;

for oral, parenp@hgl (endiquid faﬁﬁsaﬁ%m&he pﬂe%f admp%ﬁumrm@rbeswtmaeus)
I nt ranasal sublingual or rectal, admnistra S ﬂnt?tﬂyﬁr O%Bm nistration by
e

i nhal at | orAdgynistigtion erallytqr G ijestion inglydeigauepps SY Bt ¥RERS fanner
and in accgr ﬂ@ﬁ%ﬁﬁonsV\dnH Hlaﬂﬁ&i%ﬁl&%nmv&ﬁi tdisle Gllmelhasaﬁttmh&ﬂ @ilfhesime «)fl,ecﬁbca»mt

Rem ngt on' s, Phar naceyti ca ence n Mackq Pu I|

East o% PA, ©th efgpeany ‘E‘ raﬁé‘feh jirs, apd’ o Cﬁf’ﬁ 3??‘1”6%5 oAl SRS | it tlags]ﬁs Eér

rel ease f osubPefiding agehn f(ﬁr(liqudbm::ﬁs synomde syimatmmdﬂamyalzgm suck asmy@nm, for

exanpl e, an i.nsol ubl e |t of thea \/ anpat e
AL “éa(’f 't 615 Vi saglmg dce yn?eﬂ%%gﬂag{é ﬁé#{ ?ﬁ?x&l@&lu%%g 3P

salt, may H&%d prepar at 1 anuscul ar
i nj ecti on. poljvinyppyrendidonei Othenﬂlspmamglagantscwlmmnpy be asplpyedmndudvgelm 2ty the

t opi cal f ol o) tr 0 Yol asKiRir 1isHsa.
[ 0080] Fo?lkl nslfl?i apc%tem?radg‘ratlg‘!zli Fns?ﬁ&lget rlg‘g %glr?ﬁsl gmg[i hsg) f?)r m of alrt abl et or

capsul e, tjreparations, wehich eggeretimgentuin tsuithle prescEGHYSnEW FPRgyed ISR ARTavERoMs t oxi ¢

phar maceut %(cffrﬁllukﬁ’au@ﬁ GeRtiadal €nd é&ﬁl‘bEsmo%@EzH Ao SR AReEishANPhthaldicysohiftioh or Wat er
and the i Moreover, when deSired or necessary, suitable binders,

| ubri cant ssusmhnsupmfogga:tm,nwg_%e#pes, for peules pAmEisERoRt s and col oring agents can
al so be incor p@bﬁi jed Lomﬁta%tb%sl | Sinpéifads othd b lmeﬁtdﬁﬁ&ylbeadlmidmerewlﬁ hout

l[imtation, sta gelatin ura sugar s ,such cose or
la?%qgea%

bet a- | act osesle drilysoss oraphﬂrosemm desege muHke “administered O%F §Pn M5 1oF, FO5T

|Sogl u mLaLgiltﬁ@st &ily Cﬁfr@%@&dﬂ&ﬁﬂk |fdt|tﬁ>§ﬁeseﬂﬂhmﬁdﬂyingﬁﬁe girryltri]mﬁtbrsd weineamagahd t he
| Ke. urcants us |ntese a orns, i ncl,ude t hout tOI’]

sodi um ol efof@ viadgpff ers‘ifé‘ét‘fa 'Fé“tmﬂ‘ﬁa "E@Flﬁﬁ»n“ Y frapsdermal ro% P um tgl!r)lsze grzé'in% of

sodi um ac eﬁaisaemmdimpamwds wall kebevnas perédneskilieddn thDar. ﬂhtbegdxami;tesd fimibb Gt of

W t hout [i tatlon tar et um
and the |ik&® f‘ Ii'i? sy‘ epar P%sagesﬁ}mng&%ﬁ&%@?ﬁcgﬁggghgﬁtas ta Ié'?lgn ?he

active i ngh@m&hntﬂnsughpmehbdowg@twmeaw t abl e pharnmaceutical excipient, e.g.,
such as the Oneg’ Q@SCI‘ 'Tlﬂgchoéagp\féaglm&ngtllﬁmefhe JBRPHUHRE Q¥ ltheC Blosetld W&Rfoﬁ,lse g.,

water, to form lid prefornulation conposition containin gneous

mi xt ure of sedectedrip ageradanee with apedety of fackore icluging e, épeﬁ‘ﬁ%r%g‘%qﬁhit’cﬁi"lﬂa
accept abl epegigdit coniBibe OF -thByatlehe thet Edverith (BTO@E BAdIGON toS bentited; t tha troltd ef

active ingredient is disper even t hroughout the conpaosiiion so fhat
the conpospdmugistsiop: He Féﬂ&“ﬁﬁlegﬁmd%‘?tﬁgoof ﬁ‘?o"%ﬁ%’aﬂ%ﬁ‘ 2?”1’15’8{?’1 i {1
dosage f or gmployah Adshysicibn 6 Geteripariah Sf ardihagyagdll casreadilyaieohing ansk Bésorlbmﬂlat i on

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 0.000 1 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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conposition may then be subdivided into unit dosage fornms of the type
descri bed above containing fromO.1 to about 50 ng of the active

i ngredi ent of the present invention. The tablets or pills of the present
conposi ti omonmg2sés® coat ed or ot herwi se conpounded to prowdruss2dmesige form
affording the advantage of prolonged action. For exanple, the tablet or

pi || can wowd-003 anglkg torirmeg/kaefibedy weight apmaygTherremaeunds max bsrasainitierathen an

outer |aygEnfgofy ©AainddGerttdy.r oundi ng the core. The outer coati ng nay be an
enteric |layer, which serves to resist disi nt%ﬁratlon in tgeg sto ?nd
Jed ﬁecta into

permts the 160088103/ EoBRRHIPEsEPIEs) 103 50 Sressih PVEEHY My
t he duodegyyrapsiste H6sal® defftled e chutitie téstih@Msopder fo obddin qitiynabﬁhanndcelngedl sffecaion be

used for such enteric |layers or _coatin S I ne. number
of pol yme? USRI SR ! %‘?aﬂ%ﬁ‘é@e B’fuscﬁf)‘ﬁﬂ/%r?r rece %r W ’convenilf]ﬁgﬁlg
mat eri al Sax@qsﬂﬂenasl tokie | dr athervigt yiwanted effedts. dmddahecbﬂ ub@émmsw@naar@equpmw] The
liquid for t he present S 0 r

9 %({gf %‘ﬁ"“&?‘éﬂc g.he(s ragegxPs f?l& FovE e glfebtg)?ﬁlem fxﬁgﬁlggfsgs BQ

adm ni str I'Nj ecPion In e aque us s utions, suitably
flavored és;irahps aqueous or oil suspensions, and flavored enulsions with

edible oils Su S Cﬁié Pﬂﬁ‘xﬁfcglogkil ﬁi@@ﬁn@ﬂh!& selCRGRNGE the @bthpoRhdsRERMKT O |,

as well as el | ceutical carriers. Sui tabl e . di spersi ng
or  suspeindéntign ﬁgepﬂcﬁcﬂwc@qﬂw%ﬂ%?ﬁ@ﬁ e demensiuted by aumber of diffgrenat ur al

gums such, sﬁz@rﬁéﬂ?&@%ﬁﬁﬁ RcomtfafCredptofbublype, Fr,efe%lytdf@[b huﬁl@ﬁji‘ddéﬁtors if these are
car boxymet hyl cel  ul ose, gel atin, nethy

ul.ose or Vi % rroI | done.
Ot her di sﬁ@ﬂ%‘ll?age &gé?ﬂvéntl%l%wnﬁﬂ?/esffégeénﬁl dipe a5AYS "“éf"i} r PHVEHE™ t he
li ke. For aaidantagdag lsystaits Heécepbd solectiof bad hd11ﬂ1fi3uﬁ>ﬁan8y mmosamd USHl, 107i7881s  ar e

desired. |sotqnic ation enera ain
pr Z!ser vat fl‘?s?%‘ébmgzaﬁemém%{/éﬁé%g rff’mt%gvg °8Ell§°“ng% n‘leg'% 1In%tt |eoﬁ 1{31? ge%eu? d.
The co rrpo&mfcsfeenas with FecBtarDNIE efgg coditgafordie different oysosrivid strblwpefdb amplify irothe 3]
suspensi on for | on |

P llxﬁgg(hofatge re]geproﬁ (gelil z)llﬁ{a(l){m Q%Jfaéd Esqﬂar&géi lg‘g:li?‘ d1a: mxirlgep ]

Advant ageBSE{ nvent on na nistered in a
single daalbtyeaquss;dbmthetcblb t ot al da| | y dosage may be adm ni stered in divided

doses two, thr ssi’ f(}gflm gﬂt &?‘bf the pljééé'h{ REMIBY Riates (P ALBES of 1ﬁ)d'reatsiﬂF
present i nventfon egmnl tered In |ntranasa|_ fOmelatO I ca use

of sui t abhwagtivity 9f ashelingesif ieseptor cpprising coptagtiag dhenplinergig weeptqy & ﬁngtﬂBs e
forms of  ifanasee Uﬁilm&ﬁb ?ec&ﬁér@d‘iﬁ%n Vdclivddmont df Qt 1Pt G0 bsmphihd dfFdrmula L h e

art. To be adm nistered e |, del | ver, stem the
dosage adff % ’§Pdr%4€"i’"oﬁhwr?slem “B’FS“@?}W%@"’ sB@“E‘BﬂY? ﬂ%@at thegomeen %0 opmiid

i nternittendt aé tHolegEioagonists and)] msst gemarlably/the conffo@Ri4 bf Hinpuld dam geectivgiontsn
utilizing the c S,0 n sel ected in accordance
with a vafitsf ?eggpqg'g’to&bg&lthﬁ@? agéﬁggiugcahﬁXFC%edt&guﬂﬁes wei ght, sex and

medi cal condi t {@®891of tHuehgrmbieebeyond Ithe wearkeble webﬂftlvtth@fdhmd‘i’ml?qgmstef the
treated; hp:genrt ﬂl&&tﬁﬁ)ﬂfforatﬁgmé E.{lém HubddHnic tr&@pt&es'ﬂ@tlypéé Ntle Bl%ﬂ’ﬁf inGestighitrd hae of

the patie ar conpound %Zl ci an, or

veteri nar |sanrlmslsofqun¢ﬂdnp§/cogmpqnﬂs efdiorpda fqrgherd@t é’*r‘?ﬁpﬁ'ém%fﬁ'ﬁ REEqisELr e

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 2 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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effective anmount of the drug required to prevent, counter or arrest the

progress of the disease or disorder, which is being treated. [0085] The
daily dosa%gaof t he products may be varied over a wide ralﬂg‘fron10 0l to
100 ng per ©28¢nan per day. For oral administration B8 +tions

f bl d t.he f 0.1,
gr g p;-eoer g 5y [g&giﬂ 189@1]1' ggulggl fg{) ers cor&@g%gkébec%ﬁ%tﬁé B‘ld;kgng?/lg&% ntgrcgg? ent
for the syﬂaytmmactedefdjnuﬂtengm @hsigting do@@{g@g@@rthe diseas¢se Alzheimersedisaageat ed.
A t " s effst h

uni ?F%ﬁw,séﬁ% &Qéasé’ F%?ﬂéh}?&d?as ﬁ’om a ‘%Q;H&rez@ FHOkribD &tﬁu@@ﬂl&g d§ﬂ Tored’s t he

active in to about actjve
i ngr edi entSynduomef DewnlS}'edralm;uﬁﬁk étseasqaeiemrﬁ@ let# deriessipn, ge'g“tqﬂﬁﬂ poggitixe o

dosage | ev«%l:ll fatIe H@R &hﬁpals&d& QQ&’demJﬁgdetafﬂ s?xklﬁél-ﬁe dickga. Of body wei ght

per day. erab e range 1s from about, 0.001 to
wei ght “per day, (08834 esﬁweamrgzmcewpw ef By igyerem ate %"%%&"8‘8 “glﬁ’g

0. 001 no/ kg blpoldB afs&td& .h,szﬂw di&&’d&hich&wedﬁi& disbher, @mﬂummmom and
admi nistered on_a  regj nen

accor di ng augietyhdt phouldob n?"ﬁ‘%/ét}ﬁ P%‘Ff H‘HS/“ ‘é° °é‘lf %lﬁ“%eﬁe d’[syc lo’ﬁbg'pr“(n)prl émg

dosages dehiped Mése Qbﬂoma:ed twisli ideigeritin muddethet memrbdegenvratipd idisatders (such as

phar nmacol Oﬁl cal effe te?j rylc receptor, in particular the

muscar i ni cHYRHngen'Rer ‘B?a ?J%VSB 190l8hi 1 e minimzing any potential toxic

or otherw se unmamqed Ghé Tictdisordbm alsal tichilomspectoimolidisordstsriadiding Touretiescpndnt i al

adm nistra {%QB” of other agents, which inprove the effect of the conpound,
in so tases, be desirable. [0087] The pharnacol ogi cal propertles

and the sel ectioDesl of ’I1hb|ﬁ@bvmmpmﬂ“ﬁhinsmdm&\}@mlﬁfomp 8 aregjsa anticingted

nuscari ni c, necant e Sl foenddGFPARuEal €d by a nunber of different
assay netho&% usi ng reco rec tor subtypes, preferably of the Bunan
receptors if th@Q%ﬁ]areADavlaPWtﬂsﬁe"t the inveation teretots ety g ths e HfecomrdRf or

bi ndi ng as Y ingdr P%Jnhfddﬁtﬁzléﬂl)yacé‘éﬁﬂlﬂ% Ratetéreof] &Q%&rﬁxl&htléasébmpoﬁtﬁﬁmtcemﬁlgt he
receptor sel ect | on and anplificati on assa cI Oﬁyﬁq&{an US

descri bi ngeithehgatity fop the JEsawtiomef & Bed ‘B‘F‘EF& ag By? wf ?u??'ﬁg(’ft he

SbHIty of @&ldsﬁoril[eamﬁéxﬁ&kﬁﬁptmidssdcﬁfeepﬁmmsm;s e.g., codi ng for t he f
i fferent nusca ' o]
the receptor. (ﬁ\ P+ uﬁ‘?%@ﬁ‘?%ﬁpﬂcgn%gagé R ésjs]a%lwrll‘c gﬂ}ggdﬂ% Il\&e)’\?g ?ﬁl&g
mar ker  al s‘@emﬁpbmebrhyg tofFernndd 1 2y flu@ig8 8t aynDi atmpmﬁﬁlfhuaﬂ)mortw agpRed
present invention rel p@(;ﬁ | dsYwellf as®D
chol i ner gi 8{3'?18&%" pHop r%t%sstrlaslllsﬁg Co ?‘glgtgl nF&ﬁﬁﬁaﬁtggll ar?g;M?%&{rﬁéc% tormor2 a

system coantagomstsg Ilidseattyhcsﬂkamiéﬁgﬁccqﬂ@@mﬁﬁ dﬂﬂmﬂ?%"wl‘?ﬂf"éﬁ‘f“fyvge é?h?l?f?fl Bt at
| east one ;mﬁypd of Formula I, as defined supra. The present
S

i nvesti gat or ave surprl Si ng found t hat 5&% act
as cholinergic 88l st < LSt Pe"fWﬁbﬁ %ﬁh%g#ggﬁﬁﬁg aaé)g%grl%

are sel ect 'hiéﬁ Hirfingt éfﬁcacﬁ E‘drh&fMﬁ Bl M, reeeptédsubiypesbBioteotenecoipowndsl of\/Eormula I
muscari ni c QV%C}EEI_E gglec%%t; }Qx?%he M, and M, receptor subtypes over M;, Ms, 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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[ 0089] Furthernore, beyond the remarkabl e selectivity of the conpounds of
the present invention for the ML and M4 nuscarini c receptor subtypes, the
present investigators have surprisingly found that conpounds of Formula |
further aovoawoxmepanm nergi ¢ D2 antagoni sts or D2 inversercagosmnsiss [ 0090]
As was discussed earlier, this conbined activity (M and M agoni sm

dopani ner gi ¢ D18t ag&mbadinents of theapresertcinyangionris fislosed in Fustheri ‘??gﬂllaw Weray of
mental di m&dﬁ?%xmn&w SRS hotin @ny Whi RndedRORihR Me RSRESH the fnvédiRn s esent
invention relates to a nmethod of treating or preventing a nental disorder
in a mm@fimedych as a human, conprising the adninistration of an

effective anount of a corrpound of Fornmula |I. [0091] Disorders considered to
be sui tabl e f?r _tregt ment bé either M and/or M4 agonism or conbined

M/ M4 ago c D2 antagonismare selected fromthe group
consi sting of [WAOKiti Ve thevpméentrexsmplef megmﬂs‘ GrnRSAT eminfadisligand bireingr are| os's,
attention fici deficit VIS

sl eep di sgcr ébreg I &dsti?n’ssmemn (Sjﬁesltq comé’ase lllP%S&%aocg ?}mscq%ggegeg% %gu%

03/ 028650M?€ﬂ'dM$aﬁl/ctémm8e{ew&Z}ubﬁpcDmmesguhedabl e disorders considered to
be suitable and particularly attractive nmay be sel ected fromthe group
consi sting of neurodegenerative diseases, Al zheiner's disease, Parkinson's
di sease, é@ﬁ!gébphrenl a, Huntington's chorea Friederich's ataxia, Glles de

la Tourette's [o3ys]dr Onhe NEOWAY MY RRIEQARC rE’degttsr mba@aﬁwerecbwmgammﬁhy i cal
depr essi on, age related ¢

nitive decli ttenti cit _disgrder,
sudden i nfigseib ed@&?ﬁnnﬂ]?fdf' 0&(%87) ‘gﬁ‘ﬂc“g?@lﬁ’c%“ ?8'6@%? aﬁ@ﬁ?ﬁé‘%ﬁﬁ'ﬂf“é 'y %@3 ?"
conpounds saf aﬁ §wér61h'£ﬁ§d dﬁﬂs&ﬁtﬁltlulﬁ}afsldbschﬁbdhhe} . 1557a1,M98nd 6§ BrabiepiOaborhd, pol ar

ai sor dor B0 R R AR (50 KT PiesttpsiRalt o e T o CRPB R PR

causes of Anﬁyicdfnd];yps Culmtel Qallettipndas IATCA RRILCHWES) tvhre Smnsfectadcwitit pldsmid tIINA

denentia and,ot ro ener at.i der S ) ar e
al so anti &984in8 t”i‘)1 ‘ﬁf"‘g%? %and[p%ﬁggj] %‘“giy a(k)sf fa"'é‘‘riaé“!_tlyl;' Splaéfgp
spectrum ezferecgrwﬁﬁreqmsmb Ufbefbgaeﬂ'DnMehd &mmﬂﬂ@@a colPaAB for SldeysaOf dayt 3, ve

di sorder rum . i ncl udi uni, are al so anti at.ed, to be
sui tabl e r"e]ﬁs‘r‘@?ﬁ’ h‘é“rﬁ’t“ﬂi‘&‘ﬁ% H%t(% %#J%EB@?ﬁﬁleﬁprfs.m’f JEoB” %ﬁg UHRSPE ant
aspect of chrBRogeni¢@itistrars ohhﬂfpﬁa‘nsbll:[BDrgelaab@c& (ONGPme use of a conpound

according or a t| cal | bl e fhereof . or._.a
phar naceut i cal "ﬁ@ﬂp ﬁfﬁ Wer&?ﬁwﬁﬁﬁgm Vﬁﬂ"ﬁ‘z“r mARERp, Fesppise 0? HE sste a8t i on
of a nedi emsarihic bgumist feebaphabzhy the édlowing equationawas\fitted todltdatent of psychosi s or

al l'eviation of synptons associated with psychosis. [0097] The nedi canent

acts, at least in part, as an M agonist or as ML and M4 agoni st.
response = minimum -+ (maximum ~ minimum)/(1 + ([ligand}/ECs))

% Efficacy was defined as (maximum ~ minimum)/(maximum response of cells to carbachol).
pECso = -log (ECs;). 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 pe]lét was homogenized again in 60 ml 20 mM Hepes, 5 mM EDTA. The homogenate was
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The conpound according to Fornmula | may further act as a D2 antagoni st.
Thus, an inportant aspect of the invention relates to a use of conpounds
of Formula | as M_and M4 agonist, as well as D2 antagonists. |]lustrative
exanpl es oW QBHPEAds with this conbined activity are tabdHERPH® Exanpl e

1. [0098] Centyifogmicor WHBles at43DU0E0ThedOpdkihlant WaNIskdQed. FhAdHRIS vab Hofikiided have

hi gh bi ndi .ef fi th receptor subtypes. Moreover,
conpounds %?a%rllguqﬂgv FM I%Igeeé’e'h%ﬁgg\' gﬁ"t ‘ief’}i(hf“gf) megibrang g fregem ati#0°Cecept or
subt ypes over MHW108B, NBrereawpines weralrbmbined withr 50 pal [*HISpperbied YARrss-Ul a
| have D2 ag I bl { Vi ol A iscussed in Felder et al (J.
Med. Chem 2%%8?‘? %"é’ﬁ?ﬂ? %Adﬁ E%:alé&p?%‘r%esn]"ﬁl@és}lsbgtwefrhzlng\ééf'%&gi“ﬁf oh Belagsridoln]  of
anyl oi d pr éengeiHonsrbstvesss i0ignMiand pauM irc4dOapl 20ymNr Hepeat i @M @DTANE.19¢l(w/v)
receptor. f the present invention relates to a
met hod of F%o% .%"t??’;r’\éibté‘?‘ﬂ 6‘?"2‘5@%@? ﬁa‘d’ﬂ‘ﬁé"agr S’S?egsas?i ‘B?Fﬁ‘&% i e persenssy o6 WMy oi d
pl aques i nhelaperideli Vhejmembranes oespet inbibated for @rhousfat 821G dndihef\indiei oms PRikisease
by adm ni s i ect | unt. of .a conpound of Fqormula |,  said
offecti ve SomierBef WE b PRl Risibet o8 siRBPepen we, e, s Morsont
pr ocessi ng(Paehardymargided toABSIOSII0 PRGEORGT AR 2dliga wWad dRTifidkngh PRRLE Of
the presentrobdBvR BlikfiBtidrScothsc! 0sed in further detail in the follow ng
exanpl es, which are not in any way intended to lint the scope of the
invention as cl0PHed. Daeavipse @ormaligd reletivierty thasmanim{id Takibitiomoft [PIE-SpiRemat
exanpl e, mehlkedsy T a1 &k Q)1 . bi_ndi are . described. In
addi tion, slcr egeiﬁ}i, ngmof o?égoegﬁﬁgﬂﬁgﬁéhgﬁq%éogwghﬁ%tﬁéher?lﬂtfbari ni c receptor
subtypes M and M4 and dopami ne receptor subtype D2 are described. Methods
[0102] The M and mnmuagraé}nmhgud’,$g§§(§,{g&m§Hmi%g§§(lw([§%§&]mﬁi%substant| ally
p. n

as descri bed by Bonner et al., (19 Sci ence onner et al,
(1988) Neuron 1, p. 403. R SAT assays were carried out substantially as

descri bed ¥ninkibiSon was@TindOH @AmAN Bl mSERem Esponss: iy, MR
(1995), Eupye, 1 Phaci gaol,, 298: 93- 102 i h |p§ns(b|§?§?"?§g'|‘agp%r%the
Aneri can Té/pé(J B ure: I'Ingtct? n as ATCC CRL 1658) were transfected with
plasmid DNA encoding the mM and md receptors and plasm d DNA encodi ng
(3-gal actogigmse. Transfected cells were grown in the presence of between
1 nMand 40 Mof the test conmpound for 5 days. On day 5, the cells were

| ysed using 0.5% noni det-P and [ 3-gal act osi dase expression was quantified

using the [TCNT ONDGENI T SUDSTT glggpo- it up!“.c Yy -g;’sz gatact osi de (ONGP).
[0103] Datfa were ndrnali ggd Tel AT Ve, O Therm ?’oﬂbﬁ’w‘]h onse of the cells
Eg Eﬂg dg}:ﬂca.hpdah@ REMAST PECH oy PPECS e 1cQW Ng equation was fitted
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
61KK69 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
85LM14 104 7.5 9% 5.8 7.1
85LM49B 98 7.6 NT NT 6.3
85LM91-78R 99 7.5 141 6.1 73
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response = mninmum+ (maximum- mninmum/(1 + ([ligand]/ECso)) % Efficacy
was defined as (maxi mum - m ni num/ (maxi mum response of cells to
carbachol). pECso -log (ECso). Where data gave a bell -shaped curve,
"maxi mun’ wa93/msksoned as t he hi ghest observed response. PEOIOShR/3TIe D2
dopam ne receptor subt ype was, cl oned subsﬁantlally asdescri bed by
St or mann|, $GHKE i TBer ando Bf anA$ 13902[ bl PH=% macoll 37, 1-6]. Cell
menbr anels sj ng,, t he ecegpt or re prepgg ed by transfecting tSA
cells (Chaﬁﬁﬁég% , ‘Ennet P B?? Cfo?ge A L., Hoin, R (1994)
Pf | uegerk s6REIR-K 4R7, 75136- 162) |wi 56 1d B9 |pl asré4 DNAlencoding the human
Syger f
I menbr g

dopam ne| D2_recep orgﬁnd 4g7gl egir (Q agedy. Thg cells were harvested
er NTn

48 hours| a rapsf écti on ang nes were prepared by honogeni zi ng the
cel I s us} ngs@aviBol ytr ey har éest 20Tyl Hepe®4 10

honogenat
honogeni
03/ 02865

e Was ce tI’I

7 eYKRYPA n| i n®

super nat
Hepes,
menbr ane

uged %
H@ﬁgglgaso / 31@308 e2nt

305|9|elo

utg

S,

S
5

rlﬁuged Y

at 37, 000g.
mMv EDTA. Th
30 m héit es

M EDTA, pH 7.4. The
The pellet was
honogenat e was 20 WO

t 37,000g. The

€

~

g

II.

q

waS—eoi—-Sctat ucu I

II

pettet—was honobgeni zed again in 10 mM 20 nM
1 niM EDTA The resultant nmenbr anes were frozen at

-80C. [0105] The

hies 50 pM [ 3H] - Spi perone (Anersham Phar maci a,

107 Cl/nnDI) and Ilgand concentratlons between 1 nMand 10 M or

hal operi dol

nM EDTA,

as bi ndi ng,iinist he presence of 1 M hal operidol .

Methods (w/ v)

bovi ne serum al bun n.

concentrations between 0.1 nMand 1 pMin 460

20 MM Hepes, 1

Nonspeci fi ¢ bi nding was defi ned

The nenbranes were

i ncubated tor 4 hours at 37C, . t.hen .fi a

Filterplates U814 a Ekg?"%"?‘fésr g‘é % mlceTL%aﬁ%%;?S&%ée)gE@g?e&%f i léﬁdﬁgn 50 Al
M crosci nhice/tdgaik adodl)s it Sengpdchare sl hemidity wertiblled pind waisbendifoosk (Hedariigkla
radi ol i gand, was, fle elopcount scintillation counter.
[ 0106] bmew&gh WFTaéprnﬁq%ﬁgggﬁ§ﬁ¥ggﬂnBXIﬁUﬁ]Inhlbltlon of

[3Fﬂ-Sp|pBﬁaﬂae bi ndi ng by 1 M hal operi dol
% inhibition

fitted t

([ 11 gand]

the

response of celok®8]t o Nastispaxeerdlym acliyipisepses Wegsy ot

Resul ts
61KS-191

W%1417

alone i.p. 30 min before

ekﬂs Wop

6 S-.12
e session.

and the foll ow ng equati on was
m ni mrum + (maxi num -
oi nhibition was defined as (nmaxi

mi ni mum) /(1 +

i Bl T mum

t est ed.

aeeoﬁpaaﬁom doES10i(L, Bcand Eto:srrmet wacalmBdsordCSO

]F(())r hypera 1v1 {: e&peengteﬁ]t? NGed Wik tfeafdd Wt @B 4

mg/kg dizocilpine, 3.0 mg/kg d-amphetamine or 3.0 mg/kg scopolamine i.p. 15 min before the
session (15 min after 61KS19). Locomotor data were collected during a 15 min session without
habituation in a lit room. Each dose combination was tested in a separate group of animals (n=8).

Distance 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. Each 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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61KS- 13106 7.41007. 46. 4 45NK- 7070 7.3407.16.2 45NK-11089 7.0615.95.5
62KK040d83 7. 6936.47.1 61KK6994 7.2786.36.7 61KS70-196 7.11126.16.5
61KS91106 7.9887.66.7 85LML4104 7.5945.87.1 85LM4I9B98 7. 6NTNT6. 3

85LMD1- 78Ré@93./03§€§26 17.3 21 WD 03/ 028650 86KK25-a73 7. 03648/8502818p5- dg4

7.0636. 16. Fic PRE2IAR- 2 97KK2871 6. 7NTNT6. 6 85LML278 6. 9NTNT6. 4
97KS96- 26 . . 2NTNT7. 0 Exanpl e 2: Behavioral Studies
PCT/ US02/ 31308 Met hods Ani mal s [0107] Mal e Non-Swiss Al bino mce (Harlan
ﬁﬁﬁnagfjf D?V\i EY)Ge\‘iG‘rﬁl redERd - MsHreedeage) in roons with tenperature and

y contro f ood rla [Juppl
M ce were kept [BHOh 12PrFRarqt‘iV§H‘frﬂﬂﬁtﬂ S?F %ncaeg}l?%gga Oélﬁ%l:%{g?\é%l(t:t | Vi '? y
E'(A)égﬁ]sczLa?gng@zﬁ?me&taEuw%wmmtom@mapaﬁppgmetw)th phot ocel | beans

TG ) SRR ST Yibadeo GRERAD, ol & ik 35

ng/ kg) was adnil ere e sessl on.
hyper act i ViEA/ inexgie] buffenB svas 10116% ’maﬁr n mctexatrwmrﬁﬁ/SOTl@ ot §VeEs %E‘Feﬂyﬂ ne,

geg s Irrg{q k(g 1\27 ﬁl?lﬁm:é F\gﬁy{ﬂg ﬂo(’éfé lQoleg/C A er %PW EHefS, dom oun&?wﬂ’e BepRiafed 'ilﬁné :i" e

ata were collected duri n%
m n sessi ogradiént iabﬂO-lOGYabuﬁ’QxaB iip 8.5 ming Al 411tal eddwpi S‘Eﬂbwlﬂéi(%‘é PP VAR TS 6ﬁ° was

tested in g separal g 19Fun@iRé BRhS oth¥=8) . Distance traveled (cnm was
cal cul at edeaqang avoera%‘gﬁref ff?owecé by AONO\/A and post - hoc Dunnett' s( mtest

conpari sons. ,
3.2 3-Trifluorosulfonyl-8-terfButyloxycarbonyl-8-azabicyclo[3.2. 11-oct-2-ene (N-Boc-

nortropanone enol triflate) (104KS22).

[0112] LDA was generated by adding BuLi (20 mL, 1.68M, 32.6 mmol) to & 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 (SiO2; EtOAc/heptane 1:6, Ryproduct) =
0.31) to give the title compound (104K S22) (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). 13C NMR (CDCls) 8 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 ((CH3):C-), 118.7 (-CF3, q, J=300Hz),
124.0 (broad s, C2), 148.0 (broad s, C3), 153.9 (Boc C=0).

3.3 General Procedure 1 (GP1)

[0113] To a mixture of  3-Trifluorosulfonyl-8-terfButyloxycarbonyl-8-
azabicyclo[3.2.1]-oct-2-ene (104K522) (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 mmo}, 10 equiv) and the alkyne (2.0 equiv) in dry
THF (3 mL) was added (PPhs)sPd (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®-5CX, H"). Elution with 2.5 % NH;OH in MeOH and
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Catal epsy [0109] A custombuilt 8-mmrod that is raised 3.5 cmfromthe

| ab bencht op was used. 61KS19 (10 ng/kg) or hal operidol (1 ng/kg) were

adm nistered i.p. 60 min before the start of the session. The forepaws of
each ani nwo ozo02pdsaced on the rod and the tinme to step dowcrsopeaesired. | f
the. ani mal steps off immedi ately, another attenpt is nmade until the ani nal
stays orcofientration gaveltherdesited prodect.or 10 attoenpts have been made. A naxinmum of
2 mnis allowed at which time the animal is taken away fromthe rod and

é:ITbI nation was tested in a

separ at e3.4 onf-1-yAylrPoaze 1 Eoivioa d=standard errors were

\3\¢a)| 8 g} gtz 8258 mrrFagqﬁﬂuasguﬁglya&tegmnsgkmmqub&-mmygfgﬁi?gt%qclg%eltz-gts est sI 22
ampl e 3: ic, Pr «$E@PEr a

pr epar at‘ilO@{SQ@)i@éO?)ﬁoQ:%’&E‘P a‘fdg% ggirJ teblS6 ngrgglz%? 3 ording

icatlon was rfornmed
on a V\at @rgvedahtd ﬁtlewmpmnaa'zgmae-sy@wéﬁrg, &00). PRI (amponiun ppftate); ‘§§Ie=r, 996
PDA detectqr, ZMD massspectrometer). (0111] The colums used were YMC C18
J' sphereI% H80. Buffer A was 0.15% TFA in water, buffer B was 0.15% TFA
in acetonitrile/water 95/5. The colums were operated at 17 m/mn.

Fol I owi n : - D11840-ak (BRYa e f er B conpounds were
separ at ett col um

setup with t V\.{ﬂlpi] nps 3\7\7‘6(51“@9@#0'336'8"@'6&HWIP’B'F§P‘§‘YE§H azepigy %}@ ?L\?ff? &f u nni ng on
the othey 104133%2&@%167 of 0.YERBLE HEyl y8e (029 BLL.§ e} oaretemiell a@orlingtd 6FE of 3. 2

e bt RS MR 4 Gl i e el o

di i sopropyjsne (2.38 g, 32.6 mml) in dry THE (1Oml) at -78C under argon.
The m xture was kept at that tenperature for 30 mn followed by the
addition of a solution of N- Bocnortropinone (5.27 g, 23.4 mol) in dry THE
(20 nL). gkhe nmi ur- sizdbiveelo[B2f fjoct-Rieng (7THKS | h  while maintaining the
tenperature a C. Th L Dbk 1-8-azablc clof3.2. 1]-oct-2-ene

I's r(r;)huOfo)su %oﬁ%l fﬂrgﬁﬁtﬁﬂ%x)[c y

Bis(trifluoro 8 di ne (10. 08% Eprfm)l) in
dry THE ((RRKSD) (abel g,DB@mnl)@leeptvﬂa@eé@ 034 g/ X R st et
tenmperatyre. o SKOREHYED31 o/ 84% Mmat@dncﬁnﬂm&xqata)swﬁm)—col um
chr omat og?éﬁﬁég(@kg@pogﬁw c/ hept gﬁe é; &f(product) = 0.31) to give the
title copedhd (104KS22) (6.68 g, 80% Whl ch on prol onged standi ng
crystallised into a white solid. 'H NWR (CDC13) 8 1. 43 (s, 9H, Boc-CH),
1.72 (m 1H) J A d Z 223(broadm
1H), 3.0%: fald : : 57, 6. 10261&@road S,
H2). 13C NIVR (@ﬁ@;B) ﬁTaﬂums@ml-m:Butywy@rmm 8zvgabzcyelpf3t ptrcgne 34 7 and
34.9 (rota and, 37 (VO REtS) accdind to
((CH3) 3C- ()1041‘1%) zP 16);@1@3 DJ’“‘%&B% ?‘; ABF0GL g, 64 nhob R ®

GP1 to give the title compound (79KS36-2) (0.018 g, 4%) HPLC-MS (ammonium acetate):

[M-+H]'= 178.21

[0118] 3-Trifluorosulfonyl- 8-tertButyloxyca.rbonyl—8-azablcyclo[3 2.1]-oct-2-ene
(104K522) (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 (79KS536-3) (0.045 g, 79%). HPLC-MS (ammonium acetate):

[M+H]"= 192.23

39 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-zerfButyloxycarbonyl-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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124.0 (broad s, C2), 148.0 (broad s, C3), 153.9 (Boc C=0O . 3.3 Ceneral
Procedure 1 (GPl) [0113] To a m xture of

3-Trifluorosul fon I - 8-tertButyl oxycarbonyl - 8- azabicycl o[ 3. 2. 1] -oct - 2- ene
(104K822) (%02‘\‘59?8 0.3 mml, 1.0 equi v) , Cul (0.011 g, OPGREUBRLES o 20
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ext r act ed,dfi b ¥eom atW?mloﬁEMc&ﬁﬂmmltIOMhlehgaw e desedamedct ol um (Vari an
BondEl ut (r) - SCX, ution with 2.5 % NHAOH in MeOH and 23 WD 03/ 028650

concentration gave the de5| red product PCT/ U802/31308 3 4 3 Pent i- nyl
8- azabi cvgh@[ 38-ZriBuBldx o -3 pE QBB zaRbicychy oct-2-ene (7 .

3-Trifluorosu E'Iél - Oé&‘n@?% y%ozfi!%a&@pylprﬁfggé |3gny,clpbﬁ 2.4 n@adly 3-ene

104KS22 0. 196 41
ﬁeact ed éwéiﬂﬁdiogmjoﬂyd)8@?But}daxygrhmayltsl'@ahl¢}1° iﬂrﬁfb@rﬁ’é&@%@%@%@% %8%@3 g,
629 . HP'—E,CP;@EWQ]F'?%@E 3 QPI%Sthg‘l{Bé—ntlelJoﬁxpa&d3(7ﬁ<ﬁ4]rmm83 & 59%). 'H

8- azabi cy

011
3-Trifl uomml(dmigbl&M(QﬁHBlﬁN%XQH %r!i{] % 180 MP%V}—%%C}I@{:EC% P13 ene
106KS22) cf e By g DI oot sl s (4 im0, 0 T il
86 9% . HPRAIN® (Ig}xﬁéﬂu(ém%ée’ﬂ F A (2 2%%‘%%&@}%7—94@ H@ ¥
)?:n¥|r ?I aér 0S I?h qh?’ IIH i m( G e e 3; 9I ]37 4003;8 52(-ene
i u u 5
( 104KS22) Q(PbCWs 5 %t%g?% &}éﬂﬁ}’@%&&% gczaﬁé’ggw 4:@9)9’6 nmmol ) were

react ed accordi ng to GPl to give the t|tIe corrpound (79KS36-7) (0.051 g,

849%) . HPLC-I\/S amupni um a%et? Bitula 8 Azabicyclo[3 2
Il oct - 2- el e =1 =0

3-Tri fl uorosul f[mm] 8- Cnir t(Bzﬁ9ngoxW‘?arlb@ﬁI ByLh A8Pey o6 M 239 -BRPl 23%ene
eontod?) detaiehu Ry A lotyotBihy mmlc¥a0¢ 20-0k-A6ROIKT) B 21 )75k ¢
0

L Y
| loct - 2- efNﬁnﬁ{rcdeF'Stosé ®nH J=f7|2}lfz,7-@ﬂ§13161{33))20ﬂ£),1118¢] 1.34 (m, 4H), 1.40 (s, 9H, Boc-
3-Trit O G, 153 (at, 1H, g-e'fstH%” PR QAR b= B 37501 AY AR, b o?Eh; dngne
2.64 (4, 1H, J=17.1Hz), 4.14 (m, 2H), 5.64 (d, 1H, J=4.6H, H2); 3c NMR (CDCls) § 14.1 (-
CH,CH,CH,CH;) , 22.3 (-CH,CH,CH,CH,), 28.6 (Boc-CHy), 29.7 (-CH,CH,CH,CH3), 30.0, 34.8,
36.1 (-CH,CH;CH;CHj), 37.5, 52.3, 533, 79.1 (-C(CHy)s), 1264, 135.6 (C2, C3), 154.4 (C=0).

3.12 _8-terfButyloxycarbonyl-3-pentyl-8-aza-bicyclo 3.2.1]oct-2-ene (79KS94

[0122] Cul (0.712 g 3.74 mmol), pentyl-MgBr (3.8 mL, 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, 94,
Boc-CHg), 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); BC NMR
(CDCl) & 142 (-CH,CH,CH,CH,CH3), 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, 364 (-
CH,CH,CH,CH,CH3), 37.5, 52.3, 53.3, 79.2 (-C(CHa)s), 126.4, 135.7 (C2, C3), 154.4 (C=0).
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(104KS22) (0.107 g, 0.3 mmol ) and Pent-3-yn-l1-ol (0.050 g, 0.6 mmvl) were
reacted according to GPl to give the title conpound (79KS36-3) (0.045 g,
799 . HPLC-MS (anmoni um acet ate): [I\/H—I] += 192.23 3 9 General Method 2
(GP2) [0l o3kasedo sl urry of Cul (2 ~equiv) in dry THE (¥cmisoamsosadded R
-M(IL= aIkyI , t -25_C tdrred at that

jeriAviexye & 2 163
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(104K822&m=((g 220 g, 0.616 nmol) were react ed according to GP2 to give the
title conpound (79KS74) (0.083 g, 54%. 'H NWR (CDC13) 8 0.84 (t, 3H,
J=7.1Hz, -CH2CH2CH ), 1.36 (SIXt 211, J=7.1Hz, -CH2CH CH3), 1.43 (s, 9H,

Boc- CH3) 3.14- S8ededfl Probédur , 13.2Hz), 1.64 (d, 1H, J=17.0H z), 1.76 -
1.96 ; 1)), £0° bf
211), (|5n68 ( al0134}, J}rﬁé% H@ q““sévég‘%ﬁ&%h F:%’rce%{ )a“‘“"f‘ A)/Gﬂ@ch%)m 20. 7
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Trifluorosul fonyl -8-tertButyl oxycar bonyl 8-azabi cycl o[ 3. 2. 1] - oct - 2- ene
(104KS22) (0.271 g, : gk ggto GP2 to give the
title corfdund-reridutydexycarbos : 328 Ligeranel] 80827(9 H,
J=7.2Hz, -CH2 gﬂ&g‘j—lZCH; )ertBﬁtyﬂo«Skycarblmﬁé p(qpvl-%h#t-bwycl@@ ?(15100"@1‘1“" Boc{ &Sﬂﬂ% 1.53
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(m,

25 5o e BRI MR o e o 2 o

Cul (0.712 BB ) 28] BbAUEELYBBI, 1935, 83.8179.02-WCKA);)/1548 (GFld} ) 3-
Trifl uor osu&H&ny?A% tertBuPi‘llﬁoxchg%BEonyl 8- azabicycl o[ 3. 2. 1] -oct - 2-ene

(104KS22) (0.669 g, 1.87
3.16 8-terfButyloxycarbonyl-3 -buty]-8-aza-bicyclo[3.2.1]octane (79KS92)

[0126] 8—tertButyloxycarbonyl-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 (79KS92) (0.045 g, 95%).
'H NMR (CDCls) 5 0.86 (t, 3H, J=6.6Hz, -CH,CH,CH,CH), 1.10 - 1.40 (m, 8H), 1.45 (s, 9H, Boc-
CHs), 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;CH), 23.3 (-CH,CH,CH,CH), 28.4, 28.7

(Boc-CH), 29.0, 29.4 (-CH,CH,CH,CHj), 37.1 (-CH,CH,CH,CH}), 37.9, 38.7, 53.6, 54.4, 79.2 (-
C(CH)s), 153.9 (C=0). '

317  3-Pentyl-8-aza-bicyclo[3.2.1]octane (79KS95)
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mmol ) were reacted according to GP2 to gi [
( give the title conpound (79KS94
(10i§38 % 46 %9. 'H NWR (CDC13) 8 0.87 (t, 3H, J=7.2Hz, rrPCHZC|—|(ZCI—|ZCI?|2)CI—|)
L O—Iz S%Kém 6|—I)0 1.44 (s, 9H, Boc-CH3), 1.57 (dt, IH J=8.0+H ’
), WOBHOBEHO 1H  J=17. 1Hz), 1.76 - 1.96 (m 4H), 2 REF/USOI3EHS
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gi ve the 9HeBocrGid) i)‘dljéig“? 60{??’3% aln&&) ﬁ?qhsrsatl% o aMBcuS o
give the Ie pt- 3p gh further reaction. 3.15
8 tert Bﬂt )4[ XY CasdoRy! 213) pFSgpydMlS @LRiPi BV h. bf@ﬂ:%@ﬂﬁh@ﬂgkks%ﬁ f0125]
(0. 039 g, GLIEETHRE i il AR e AR UGt P sl & SR SRR

g, @Bh 2 PRactd: tording Yo 'cP3’to give the title
compound gng@m)c@gmqsgy(c%) %. 1H NMR (CDC13) S 0.86 (t, 3H, J=7.5H

_ CH2CH2CH ) | 7 (m 2H), 1.20 - 1.36 (
- m 411), 1.44 (s, 9
5308604) 1. 52 (m 2H J 13.8Hz), 1.56 - 1.64 (m 2H),)1.70 - (1.82 F?n 1H)
- 1. %9 1 Meth s, 2H H2): 13C NMR (CDC13) S 14. 4 ’

(- CH2CH2CH3) q{@BE ( N%?@?@ )ne@?&l 3.,0qti9) Has Wilshod ¢iiohep@nB}2-1038LDand39. 5,

53.8, 79.0
but yl - 8- az@géncwaﬂi d@gl‘l—g“ (-4 g‘hy(s *7\9;( 16yt1r[ L i%%%%ly fc(ﬁf%%@‘)y &@%hdlt’ion ofa

8- tertButyI X lb,g;}yé ooyt BioCy0l @fui;
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conpound (aIlQKlSQ’h? SWO“&)&’BS gontig

portions. The stirring was continued for another 18h before quenching the reaction with water (10-
100 mL). Then the mixture was extracted (EtOAc) followed by drying (Na,S0y) of the combined
organic phase. Filtration and concentration in vacuo gave a syrup which was purified by column

chromatography (SiOz; EtOAc/heptane 1: 6 which gave the desired products.

[0130] NaH (164 g 55% in mineral oil, 375 mmol), 1-tert-
Butyloxycarbonylplperldm-4-01 (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 (CDCl3) &
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=CHH), 527 (m, 1H, J=16.7Hz -OCH,CH=CHH), 585 - 598 (m, 1H, -
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'H NVMR (CDC13) S 0.86 (t, 3H, J=6.6Hz, -CH2CH2CH2CH ), 1.10 - 1.40 (m 8H),
1.45 (s, 914, Boc- CH), 1.47 - 1.56 (m 2H, J=13.2), 1.56 - 1.64 (in, 2H),
1.68 - 1.82 (m 1H), 1.85 - 1 98 (m 2H), 4.18 (m 2H): 13C NMR (CDC13) S
14.5 (- CHA@&@BEHE), 23.3 (- CH2CH CH2CH3), 28.4, 28.7 (PREWSTHBR08 29. o

29.4 (-CH2CH2CH2CH3),, 37.1 2 CH2 7 79.
1) 3)0CHGE-OHED. mgwﬁcm PRTREAR o s e ugChh, 2
(79KS95),; g@ WeHRHAA3S585 REDCIE0RAGH,$085.1(02QY ]

8-tert-Bu oxycar bonyl - 3- pent yl - 8- aza- bi cycl o[ 3. 2. 1] oct - 2- ene ( 79KS94)

(0.199 q, 0 712 mol ) was di ssol ved in CHC13 (3 ni) and TFA (1 n) was
added ang thQ-tQPtKﬁ Bcal-h B¢ sthowy)-piperidine (61%S51The ni xt ure was t hen

basi fi ed Na CHC ie 2 i | ff and
concent r at ed. [o}ﬁ’rb r fy}{[ 3%gyg &b V\]%?s/d rggct gléneg%jgorgﬁ?)ngig?o (3330@??5 gl ve the

title copmEuylekyc Zlﬁ&@ﬁ@endlﬁ-ﬂ(ﬂ &2.00 2.9894mol)gnd (R yglopytagg ( ‘:BH)
J=7. 1Hz, CH a&ss51) 277g, (M). 1.88
- 200 (?T?A' r?‘%%l?Hfre f%a%gg %%)d&rﬁ]t é§4 fO Aﬁe (lﬂH coﬁiﬁbund:l@ '1) (:0 g (

2
5. 80 (brNMR (CHCING{L40 4 368 mmltlméis)l 9@(%@}9 2(ng é«%&sw 3250 8 v
(S Pl it g g o e G
(79ng1) 1§.0298]28.7 (Boc-CH,) 31 ﬁ%%%ruosn% 3/49%"4 E@ED His5Y 7R)y: octane

8-t ent - But yl oxycar bonyl - 3- hexyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 2- ene ( 79KS79)
(0.035g, 0.119 mmol ) was relaACt d ac 0|ic1n 0 gi ve the title

conmpound3. LLis7028
- CH2CH2 CH2 CH2(glyi@4pH ) 4- (myarexymemygﬁpe(rmne 140953 & 4827 smm°19 HWﬂSBc?éSS‘éjﬁ?d in

(1 m512i|) 5310(3;25( 2l i ég?g )fél_o‘)wed i)g@ éﬁkﬁo éon%%go éz I&ig 0L ko) and Naﬁ&O; 1.95

ra 24 jcbetore Cgl ;.E

CB), 22(&711g, sﬂﬂzﬁxﬂmﬂmmuzmytmm@t rgongnpz g fap i‘é’fg (%E% ., 29.7,

32.1, 37 %7 7. 38 Wit dlt @am%s 19
B EFH(Q@E;& %glg ed ééa.n?ospth% vhs vasHe@ihseoutivelyl ric X

Gener al 5% 1in ner al oWashed
wi t h heptselnend Ruddds NLI)IC@n@UO‘EQS‘\P& ﬁ@’éPg\ﬂquﬁ dnél a(“gevfgorﬁtoﬁg%%%oémv\gs t hen
it irr edB\l/%E vgﬁﬁ OH§4 X%rﬁc?%llln@mﬂS@% (.bhs gagk%)t P19 INIMVOIR (GDCE))BthIISdﬂq,cé&I, J=4.8Hz, )

tert oxycarbon ri V) =gfusl) was
careful | )AZXH!Ddéﬁ (%@1 »Ag V\é 5&%&%‘3387039%[ I B%}ﬂ¥4J¢jo%}g§ag di ng an
al kyl hal i_ %dfb 2069503 Ym) n{)sﬁaINMR (CDCL)ER8.7 (Hoe-CEb), BP-Ant)-0ndk 7. St ﬂlﬁed f or
anot her 1 bétore qu {1 g the reaction with water (10- 100 nmlL). Then the

m xture W8S GEEHAD & ic) followed by drying (Na2SO4) of the comnbined
organi ¢ phase. Filtration and concentration in vacuo gave a syrup which was

purified M PAIid M@@%fﬂmm ane 1:6 which gave the
SﬁZ' {egxf/;) oi r{etasyi neM(eIimiiﬁgzo? 6{&-)@13811( ’fﬁé‘ﬂﬁp fg%t 3tyboxy%gtz9n¥1 4-h,¥1drovg;me|thyl- 375
ol ), 1_p1per11éime (61KS81) (0.129 g, 0.599 mmol, 1. Oeq) 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%).
I NMR (CDCls) & 1.10 (dq, 2H, J=4.7Hz, 12.2Hz), 1.40 (s, 9H, Boc-CH), 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,0CHy), 3.94 - 4.15

(m, 2H); °C NMR (CDCl;)  28.6 (Boc-CH), 29.2, 36.7, 43.9, 59.0, 77.8, 79.4 (C(CHy)), 1550
(C=0).

324 1-terfButyloxycarbonyl-4-ethoxymethyl-piperidine (61KS90)

[0134] 1-terfButyloxycarbonyl-4-hydroxymethyl-piperidine (61K S81) (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 (CDCly) 8
1.08 (dq, 2H, J=4.1Hz, 12.9Hz), 1.14 (t, 3H, 6.8Hz, -CH,0CH,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,0CH,CHy), 3.42 (g, 2H, J=6.8Hz, -
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But yl oxycar bonyl pi peridin-4-ol (15.1 g, 75.0 nmmol) and allyl brom de (10.9
g, 90.0 mml) vvere reacted according to GP4 to give the title conpound
(104K820) 82% . 'H NWR (CDC13) 8 1.45 (s, 9H, Boc-CH 1.45 -
1.60 (m 2 23660- 1.86 (m 2H), 3.08 (ddd, 2H, J=4.1Hz PCI/UspE/1308

13. 411z2), B 8 smsﬂ-ﬁ}hoeﬂgﬂ_}i{g),zasmoc(@ﬂs)zm
5.16 (m Ckgqéﬁzﬁg%ézw“@@&g%%) )T i, 3218, 7He, - OCHRCHECH
1t), 5.853-363, 686,706, 194 (CEHDL T §78550 PCT/ US02/ 31308 OCH2CH=CHOH, ) ;
13C NMR (CDC13) 8 28.7 (Boc- CH3), 31.3, 41.6, 69.1, 74.2, 79.6 (-C(CH3)3)
116. 8 (- OOH2CH=CH2), 135 4 (- OCH CHEGHD) ... 1 8éc-o 3.21 1

tert Butyl loxye ine (61KS51) [0131] NaH
(0.398 g, 55% 61%5 i ne. Pﬂpe{?dlﬁeeth&onél 0381813 nimOI) was dissolved in dioxane/water (1:1,

t ert But yl oxycarbonyl pi peri di n 4 TRt 3 mmol
(Brommtiﬁyﬂ)é@&%ﬁ@t’ﬁﬁé@@%%{%’%jo éﬁé& %%%P% ﬁere regg?agéltzac?:lordl n) to GP4
to give tHE dikdnleSyas eammaebo&&&w-)re £ 22 hdefyre extpction with KGR pasrerfoymed.
1,40-1.58 (m 11 ol ambadeidousL H) ,
3.10 (ddEhe celnbmglefgmz Ph"é° ?ﬁfzw s%“ ?Eg ‘?et‘ggi%é'g'h j“ﬁ“& Q&d eﬂ% 3 ;z i 3- 83
(M. 2H) ; NERD, MROWLEDFLHYing NLSOJ, ﬁl@@o@ anczsvaporemofclﬂsiolvegtl o givedhe fitle 41 "5

72.9, 74.7, 79.6 )3 5 ) 8142 (dq, 281, UBUGHzQX}/EIM)bDW‘r 4
hyd §OHpP é‘?&ﬁp %fliéé tﬁ‘gc 2 Hyd | 0. 953
nvaroxyreeyre G L R B L e T W L e, 0,
addi tion mﬁ@\?ﬁb&%&égsﬁa&mﬁ 92 31990, )4, 21605 NALHOBRA (CEHER).9 55 B(zc—w)mmu The

m xture roci‘m errperature for 24 h before extraction with
DCM was perforned The conbi ned organl c phase was washed consecutively with

citric acb% 5040, Bvioky GRS AU EHSBO) dryi ng (Na2SO4) ,

filtrat and - evapo :
( I61Krsgll) 21 7508361 0g0gMel (ﬁm,ng(é’é@@} 0 riﬁ@g %(f‘ér%o@ﬂﬁ-hg *ﬁtggloﬁiﬁb%giﬁ B0y
1.45 (s, ?d"KS@EC(I Bblo) 4.34 nizdbl)-and NaH (01872 §,I-55% th, et oil, 24,8 mmal) weyersacted 49

d, 2H, J=6. é{—{ N 8. 7
E Boc- CH3) accg@mg 'to §~g’4do gwe thf. tltg-forgpoug%%ékgk@éa 117 g,lé%) Wﬂ)@) )81

3 C=0
3.23 1 ter(acplmylﬁwﬁa,r bRoE), 4-38et HGRVeret HYD- Bi6B e@,Cén %é%i)Kéég)(S{é 3])|ve|

9,998, HAGES v ol Sty e st o e

m neral 0i28.7 @odLCHs), 328} 33.1, 1263‘&1)44v1/e|5§-8 r(égingeoéﬁﬁo?(g“ mzéﬂtﬁ? g”g?@?e/o It Re

title co 0.076 g, 569 "H NMR (CDC13) 8 1.10 (dg, 214,
J=4. THz, ”@ag;jah%ﬁ%g 9H, gBoc CH/()) 1.60 - (1 75 (371 3H), (2.83 (t, 2H,

J:12.7Hz) 3. 18(d 2H, J=6.0OHz, -CH OCH3), 3.29 (s, 3H, -CH2OCH), 3.94 -

4.15 ; Ghnéra YR DS AED5 S 28.6 (Boc-CH3), 29.2, 36.7, 43.9, 59.0,

77.8, 79 10-50 mL) and ammonium

tert Butyl oxyca ol | - 41@ hﬁ)”) Waf)é}sfo |°rcliem(bg OI?S&O) [01)3an

1-t er t But ylo@aevc@ i) was lagabt oXheesdtivh fpskpwas them dlughed Rs’élafg%‘obei% addingy 464
Pd(10%)/C (30-700mg). The reaction mixture was stirred for 4h before the catalyst was filtered off

using celite as filter aid. After conceniration the product was taken up in DCM (5- 30 mL) and

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

3.28 1-tertButvlo:gcarbonyl-4-propoxy-piperidine (104K821)

[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 GPS5 to give the title compound (104KS21) (5.61 g, 73 %). 'H NMR (CDCls) 3 0.90
(m, 3H), 1.42 (s, 9H, Boc-CHs), 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); *C NMR (CDCl;) 8 10.8 (-OCH,CH,CHs), 23.5 (-OCH,CH,CHs),
28.6 (Boc-CHs), 31.3, 41.5 (C2 and C3), 69.9, 74.5 (C4 and -OCH,CH,CH3) , 79.5 (-C(CHa)s) ,

155.0 (C=0).
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mmol ), NaH (0.093 g, 55%in mneral oil, 2.32 nmol) and EtOvs ( 0.345 g,
2.78 mmol) were reacted according to GP4 to give the title conpound
(61KS90) (0.071 g, 63%. '"H NWR (CDC13) 8 3),1.63 1.63 - 1.08 (dg, 2H,
J=4.1 Hz, W™WOO¥mpesol. 14 (t, 3H, 6.8Hz, -CH2OCH2CH ), 1.42 KC3/UBEi313B®0- CH
1.75 (m 3H), 2.65 (t, 211, 12.8Hz), 3.21 (d, 2H, J=6.1Hz, -CH OCH2CH3),
3.42 (q, 2H, J 6 8Hz 28 WD 03/ 028650 PCT/ US02/ 31308 CH2OCH CH3), 3.96 -
4.14 (m32H) g afHof3 ) (isgh ppiperidi#RC(EI.S66R) , 28.6 (Boc-CH3), 29.3,

36.8, 666, 75 K 79. gﬁg% b 5 Btity Inneral

car bonyl - 4- hy@?%)lvet HTABré)If“fc):ér @dpf%?%gﬁz( 013%§ N%ﬁPégsegg lﬂg&gr ol (1.05

g, 8.13 ainal7) mad), dirgshityleycirbonyipiprridietrb ’5» ??Ll)" ‘% (ﬁ ‘by the
ddi t f B o elre E&k@@io ¢P46Rd GP5 &ilgive thikl Th

?111 xlt ulrgnﬁﬁrg ““(t‘)ncl%&nét% (%§4 ozméalt'glﬁ le%{ ﬁr&%ﬁ{d a}{%ﬁi é@fé)a SOQ %ff';g_é ?NI th D(e:I\/I

was per f compeund (6TK§6®dﬂﬁ4Qléoﬁ7d°r@‘$§ﬁ?c§wB§a§g ( d-co éeqtletlv with

](c:I ][ [I ct agbﬁ élg (GBS, 144 ) IHABRUEDY I 46NatIEEE, 21, lLoded. 8BYymOH)i hip (dﬂ@@ﬁ\:{)d
iltratio

evap oratlon of t I FRawnd
(61K582) 30k 8 §H7,08081 E‘?%ﬁé’% %E%Q&% Sﬁ%ﬁ“ {fh o 0ieR we He)
1.35 - 1 % éms ok A “émmncnzmg.asm 8847 (BocCHAD 3(1 2, 4124:174.6 €61 %2 (- cHoCH

O—|) 6 LZ{& 13) S 28.7 (Boc-CH3), 32.8, 39.5,
44. 2, 600§H2@171(C§'13)2)7’979 c‘&%’é&s %"YI?C .1 (C=0). 3.26 1
tert But v oxycarbonyl -4 (2 nmeth oxyet hyI ) - pi peridine (61KS86) [0136] Mel

(3.72 g, 2 62 rpmli 1-t%rt@k\ék@xycar bonyl - 4- hydr oxyet hyI pi peri di ne
(61K882) Nall (0.872 g,.55% in mneral t(’)l| 21.8
mmol ) were reqtme]d dlxre osollitioy o6 P4 BPQIPYQW*édt Riperidine % ?B‘JFFEI (“8111686)

0.447 g, 4200 M (30d) ez cardfilllyidelpd TFA3S -
(1 8 (mg PR W?egg{ﬁ%/%&%ﬁ%iz%éi%%m&mm DM (3mdl) Mz cardfiflly?bdal}

0 (t,
2H, J=6. QeSmL) BHEGHrOEHE)e migiugywas Zgﬁ f@"‘(’%fé‘ b a“%‘i‘l“‘iﬁ%ﬁ%ﬂd@ %‘; 1ok (
(7 goz (CH3) ‘Eﬁé‘j‘é éqwls i&féd 4M 4o (2058.) 8nd ﬂflﬁgﬂﬂﬁm)ﬂxﬂﬂt@d Wgéllfl"/f%)
13 o e
al kene ( romb@qwr@nl%‘saswgss%ge%‘g“ ﬁ) (@%ﬁ %’8&‘”1%" a7 ggve(tgnriom tj)%gpgf c;j r mat e
(10 equi v 5 fpdﬁgsoanmes 4 gallotvioflNTlel m&tdanai!\mss us?«éfprﬁheu@ﬁéfﬁotm ﬁ(’;FPaYV‘&Bthef ore
ddi 09 | 4or - r
before ¢ rfe&mw fatior UNPR ROk b Hitr e ??‘32‘33“2@ ARTON Ot@;%};t or
concent r at §50 (i, N, Dz -OGHCHERDN 1 & - i1P4TIoM2ED - 24 %3’3 ‘ﬁ'h ¢

t hrough ¢ _ t mgodggﬂ HHHBAX (&, 28, 28 1
tert Butyl ﬁzx.{.;%gfrabogfl/tr ﬁi’f}pr gﬁfizﬂ%ﬁ? 3girjil g&ngﬂ @hﬁ

1- t er t But 31 0¥ipc dedibm y-OCELE n&MR (! ?Jl 5?&&%1 L(g&j(a%k%ﬁﬂ)%(s? 60 g,

31.5 Mol ) epaiiPpa, méqam@mﬁt@) 9.7 SUTHIUBICH; R M8 Fe).10%) / C (0. 500 g) were
react ed accordin g? GP5 to give the title conmpound (104KS21) (5.61 g, 73
% . 'H NWR (CDC13) 8090

331 _4-Cyclohexylmethyl-piperidine (S6NK128)

[0141) Platinium dioxide (200 mg) was added to 4-benzylpiperidine (1.75 g, 10 mmol)
in EtOH (20 m1) and HCl 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 in 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,CO3), filtered and carefully concentrated in vacuo to give the crude
title compound (56NK128) as a pale yellow oil (1.42 g, 78%). 'H NMR (CDCl3) & 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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(m 3H), 1.42 (s, 9H, Boc-CH), 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); 13C NWR
(CDC13) 8 10.8 (-OCH2CH CH3), 23.5 (-OCH CH2CH3), 286(BocCHS 31. 3,
41,5 (C2 aNP BB o 74.5 (C4 and - OCH2OH2CHG) |, 79. 5 (P%Fé%%‘%’?s
155.0 (C=0). 29 WD 03/028650 PCT/ US02/31308 3.29 1 -ter

t BM oxycagbonvl 4- (1 sobut oxY) [ di ne (61KS66) [0139]

2 : B~mol ), NaH (0. 189? 55% i n m neral
oil, 4.71 mol 8}14 -temt(mmmw)ﬁwmm(o p5pgrl. (Ummohv@sd(sea 34 én QtOI‘h(47l!!1)mml)

Pd(10%/C (0.7 f n
aC((:ord/? ngaé‘ba"m %P?i%(oéﬂgm&]bﬁe%s@%aga%ctuﬁéd %O&d ‘%t?iﬂy 6TKS ﬁng;’ﬁ(g 740 67%
ver 2 St asieperkl WA HERTRNI® 00803 aglod apLBo fEakion % 2)

1. 44 oH. . Boc ; é ddd,
o S 53 3 Hfor % % ),—%tmfl%l)xturegw%gﬂ%gh @E})gh éeé1?e361ut né vﬁ% KiOAc gﬂ% §h;)30171 g 9
(tt, 1H Jdoidetided iBvia)Ether{26EI)-wag addpd (ang ﬂ@mactlgrs@nﬁmafe odigmg
28.6, 28. c € §He2yganik9. 5

(- O(CHB) 3}' ‘g‘ ge%&@jwaga%‘%&ﬁnﬂﬂp?%ﬁ“i@uoiff@buxgﬁf@?{ﬁee 79 566 014) e:l:l

sol ution @h&%ue@@@%ﬁ&l didtersd ged P*H?ﬁ%‘é" Fncenaies (i YrUa 1 B cru ot
propyl OXyl%bxgﬁJ EQWI%%%%@ ov di20894 g, v@ MRMR qomcﬁ;&Ms(ﬁ@:nj_a)H)y\mm (m,

carefully a under stlrrln The tu t rring
for 18 h amz:i&{aeam,dt@dbn 8 VR 1466 (rr'r&HE):h Wg{ g’y%ﬁ%ﬁb éﬁié& 2M
NaCH (20m,; amﬁ Hnddidth S algggdcaw MBDCM The conbined organic
phase was %9’ d&gza l fi Ieﬁe?ggx}g];d concentrated to give the title
conmpound (79K866) (7. 4 g quant.) as a yellow oil. The material was used
for the nexs rq i de NEns) further purification. 1H NVR (CDCl13): S

0.89 (t, oH
J=7. 4|(-|Z mHZ @44@5“3) Plitlngﬁn leild@é? 2?(&&) %—Da&dea Q% Bﬁeaglgi)perbdﬁlla (555 é Sib)ﬂm 1 AT
12. 7Hz), 3n B5OH @40, mIP khd HElinSlkdxan (G2uly4M)), TiR. flagk (qu evgcuatppy ﬂoRnqui wngx }ggrogerg 37

1H HA), .35 (1d 2H g GloRy atlr3 CroNYR h(1GRC1 3
(mlo 8 c%iﬁé‘&ﬁ E‘ﬁéé‘&“ © W 1P 9ﬂ%§é§§& 355, ﬁgl é atgﬁgf %h( %Z% )
(- OCH2 CHZ Gilyed tHrdugh Gelitt)elutisg @ith EOBgend fe Rglpisen Foneentptad 7 VA 40 BB AIESS)
[0141] Pl aoh&‘é%gf ggﬁf Bed Bliowid Sy agdiad hwoﬁdwomylzmpafdltﬁb pedic Wi g,
10 mmol . Yd

evacuat )ed ;m@@ﬁe@(?ﬁtﬁ)éh(jé;%mlig@# orggig p@?ﬁéqub&e@s@w%b%? @Sé’é‘?‘? §5 ete

The reactigg, g%ﬁlﬂ? GonébidRfed Wbaburto givetthe trade @R dﬁomiphmd (75NKAS) e aJPﬂIQJXI de
(200 ng) was a

reaction ysllrwieilél 3ke 82Y9). S %&ﬁ\%ﬁiﬁ@a\éﬁs SP“r %{@egﬁ g i r%ls’\/\]n 33{"'E? g)}&fg’ L 7-[3 f he

solute co n@]?nﬁ ledt(Rd41T)) 118 QHO 6 10lP8 (m, 2K HRLIC)MBE(sma ke agatete) tINE-HT €468 2 on
concentrated’ in vacuo Water (50 m) and ether (50 m) were added then

sodi um hydfaii 1$& 22 M was added until pH 12. The phases were separated and
t he

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 HCI added
(1 ml). The product was extracted into ethyl acetate (2 x 1 ml) and the combined org. layer filtered
through a WHATMAM FT 5.0 pm 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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aqueous phase was extracted with ether (2x50 ml). The organi c phases were
conbi ned, washed wth brine (20 m), dried (K2C33), filtered and carefully
concentrated in vacuo to give the crude title conpound (56NK128) as a pale
yel | ow oi IWQ23/623659, 78% 1H NVR (CDClB) S3.04 (m 2H, pc/6R24mos2H),
1.72-1.55 (m 9_ . : 1H, 1.18 (m 2H), 1.05 (m 4H),
0.83 (m33 '*' MtH] +=182. 3 (calc. 182.2). 30 WO
03/ 028650 PCT, u&yzlsﬁg&oaysz d%nétﬂylﬁﬁlhﬂ@)ﬁété;yll 2lninge]) ciind eabaBAdiTIzgle 142

4- (2- Et hox 4 m
anc(j acet Eocyﬁéi 5‘%‘8‘}{‘%1 W:e{é%é‘ 5 cﬁord%]gtélil% tggRé%/hae\c@ﬁgg ggééi‘&}pgggég&vlfg)ﬁ_‘hildr og)en

and this proceedure was repeated twi ce. Platiniumoxide (0.040 g) was
added an 2aC15 A% addilol ng 6. ghously at r.t. for 18 h. The

reaction lite elutlgg vvld ){%@cciqthe
solute concefd#dt ed Zer’dmﬁdneﬂEtlﬂﬁ‘éF‘ (0145 ) 1-ha nmefd i AEPORfUImdezoe i on
concentr 1eQEkctdl accBsh; QdGﬂﬂo(g&eIMecnﬂeMlemomﬂi&ﬁU@ﬁd)the
pr oduct %ﬁgpﬁgﬁg v\1entocet hcecr §x20 m). The organic phases were dried
(K2C03), filtered and carefully concentrat ed in vacuo to gl ve the crude

title cqr oungt %Jmo%%boﬁ&o@- gemm20d) (0.154 g, 98%. 'H NMR (CDA 3) 8

151 (m k. Al ( oayempiat Glire [0 Bl o Spinitae, B

acet ate) (§hotf 134 BfoB ekerbated bfrdijg to GPED sive@yecirwleditly Pormpoend @iE200% 5NK45)
[0143] Platinium dioxide (0.200 g) was added to 4-phenyl pi peridine (1.55 g,
10 nmol) in EtOH (40 m) and HCI in dioxan (5 M, 4 M. The flask was

evacuat eg,40f | gadbme1-B#the i s procedure was repeated tw ce.
The reaction E{?wf“ g%%ir&ggsg{ it ngt(oiost 105 Frol) dddesarbohjlliingigemiet hr ough

Celite elutin ute was concenirated i to give
a white (8050 g 1.5%anei) wegrennted apgeedingta SE6 fogivedhpgy lt"i"&a‘f'feﬂ‘ﬁ“ﬂﬂi‘m Ye (20nt,
2 M and the product was extracted into EtOAc (3x50 nl). The organic phase
was washed vvlth brlne(20 rr1) : , filtered and carefully
concent r e&4o h}Q[e+136-0CRZOFXAZR -4~ QS title conmpound (75NK45) as a pale
yellow oi | (1. [@185 g, saw,loro-ﬂﬂmyimmwsg,sms ) 248d, c2bapgldimidazplg) | 1. 93

b , 1
HPLO VS (@it me wireiesofadperdifbis &b g i e et ighomibuig st
procedure 6 (GP6) [0144] A4 m vial was charged with Aniline (1 equiv) and

car bonyl dé' Iéé:l %@ 1% ;%fH%qnz@&&%oY—i-ohg'(s%dl% n1) and shaken at 60 for 4 h.
The react¥ rodlruct was

extracted intooithy| 2dbtmxeS-n@thexypnilin)(. é’fﬁdg’t FT%‘S d’HPRJ? ﬁg%)"?ﬂ‘ ﬁl“ﬁ
filtered tﬂé g o i R RN, acéorginﬁf@@-ﬁﬁggﬁ@{w Gfide fftlb&:oﬁlpd)unﬂ 66%301)
n

concent ra vacuo  and used w thout further purification.

343  6-Fluoro-3H-benzooxazol-2-one (86KK20j
[0152] 4-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).

3,44  5-Fluoro-3H-benzooxazol-2-one (836KK20k)
[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
tor.t,, 4 M HCI added (1 ml), and the product was extracted into EtOAc (2 x 1 ml). The combined
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3.36 4- Met hyl - 3H benzooxazol - 2- one (86KK20a) [0145]

2- Hydroxy-6-nmethylanilin (0.154g, 1.25 mmol) and carbonyl diim dazol e
(0.250 g, 1.54 rrm)l) were reacted according to GP6 to give the crude title
conpound ( SEXAFE50" 31 V\D 03/ 028650 PCT/US02/ 31308 3.37 5 PCT/US02/31308

7-Di met hyl - 3K benz QKA vbdud 6fbre being purified by flash column

2- I—|ydrox3f”r%’,?l> LRk 8%]({% 09 0. %og g, ?L&Zl nmol ) andgc?ar bony! di i mi dazol e
(0. 250 gchfoxrﬁwgrapkﬁ(F%weOfrtb%leP@Ht according to GP6 to give the crude title
conpound (86KK20b). 3.38 6- Met hl-3H benzooxazol - 2-one (86KK20c [01471

2- Hydr oxy-4-met hyl ani lin (0 145 g, 10 nd carbonyl dii m dazol e

(0. 250 g,3.46 Dishlprosg~ethyl,3F-benzooxaz GP6 to give the crude title
conmpound ( 86KKg fgg? 33, %,aﬂm.mmy}.zhymzmazmd A03h% £881R2auel] @8]

2- Hydroxy-5-nmet hyl anj | in I Ny danadce
(0. 250 g, cagboryldijfifazp le\)@rzy( B é 5‘8“’9&%‘? % %cc&?ﬁg?@h?‘?o Edhg} cr uﬁglt itle
conpound (s Kisawmeoﬁ 464) fo-giveRhd tytle-caﬂpdwdlwmﬁkﬂ(m@ & /‘()8 49]

2- Hydroxy u 3 s)1 BN ghsli ol amal e
(0.250 g, 5.1 L*)QI: %4%@@2&25 Sec?gzacdor W{ I%GCf(g{eg?l\?e the crude title
conpound (Wm130931ﬁ4a4m|1656 3H benzooxazol 2-one (86KK20f1 [0150]
4-Chl oro-2 hydroxyani lin (0.179 g, 1.25 mol) and carbonyl dii m dazol e
(0.250 g, 1.54 mol) were reacted accordl ng to GP6 to give the crude title
conpound § 86 KKZ2Bfupr fol-2rong/(9BRKMah 7 ooxazol - 2- one (86KK20i) [0151]
2- Hydr oxy- 5- ne yani,l 26 4 | Yo.2¢3d r bamgl dlmmml)dazamﬂe
(0.250 g, 1. 54“’%” \?\glﬁéré‘ga%&&ﬁgng%lgrdr ﬂg"té G | e 5 Ghiidect €1
conpound ¢@66AGM)dazel: @B58-2-P 43 myncdvee FeRsEk AFGTAINE ggg,l g?ﬂf 8?’ ) fi’oﬁg

4- Fl uoro- %slagjwfr@arﬂ Jot) Pgivere Gtle o%m?éunﬁmkkoai@do mmm NMRICDA
(0.250 g, were reacted accordr;gto%f? §t? he crude title
conmpound @&&QKZ@SXm,l@1@857ﬂ3d@rbeﬂr-Beﬂ %73 103 gi’e( KK20k) [01531
5- Fl uor o- 2- hydroxyani lin (0.117 g, 0.92 nmol) and carbonyl diim dazol e
(0.250 g, 1.54 mml) wer e reacteda ord GP6 to give the crude title
conpound (EABKKSMBrymo-% fingroglisbenzaoxazose-QHe] GP7) [01541 A 4 m vial was
charged with h ﬂrs ybey:rg@,hﬁ 3aﬁuoéo 2-myc&mben):mandcldcéwﬁ9ny$ di0i38i dernd) eandy. 2
equi v) |n THE a 0 r t d aweled to
. cARbPOY %Mli I&gﬁ% &n% x{nﬁ%l? st Eac%g aBeord Ei%eto GBL P'uﬁﬂ_ E V@Sﬂ

was racted into H (2 x 1
). The qsmar newmomme/ezgﬁememr cg@margll GITEKO9b) (0.055 g, 1/) R

(MeOD) § 6.90 — 6.85 (m, 1 H), 7.10- 7.03 (m, 1 H).

3.49  5.7-Dichloro-6-methyl-3H-benzooxazol-2-one (97KK09¢)

[0158]) 3,5-Dichloro-2-hydroxy-4-methy1benzoic 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 (97KK09c) (0.240 g, 64%). 'H-NMR (MeOD)

§2.43 (s, CHs), 7.05 (s, 1 H).

3.50 6.7-Difluoro-3H-benzooxazol-2-one (97KK 11

[0159] 3,4-Difluoro-2-hydroxybenzoic  acid (0329 g, 227 mmol) and
carbonyldiimidazole (0.390 g, 2.41 mmol) were reacted according to GP7. Purified by flash CC
(SiO;; DCM/MeOH 40:1) fo 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); *C-NMR (MeOD) 8 105.6 (J = 4.5 Hz, ] = 7.8 Ha),
112.6 (J =203 Hz), 129.6, 133.1 J=4.5 Hz, J=10.3 Hz), 136.7(J=17.8Hz, J = 250.3 Hz), 148.1
(J = 10.0 Hz, J =240.0 Hz), 156.3.
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org. layer was dried over Na2SO4 and concentrated in vacuo before being
purified by flash colum chromatography (CC) give of the product. 3.46 5 7
Dichloro 6 ethyl-3H benzooxazol - 2-one (97KK10) [0155]

3, 5- Di chl swwe3f2edshy| - 2- hydr oxybenzoi ¢ acid (0.288 g, 1.4@crusb)/31308d

car bonyl di i mdazol e (0 275 1.70 mmol ) were reacted according to GP7.
Purifie DCM MeCH 40:1) to give the title corrpound

( 97KK10) (o. fs08, 83% ml VIb:i-MéRhé:IyExE}vI)th cefbokylicdacid (1 equiv), diphenyiphospheryl 2 92

, J =17.4 gl—i at 11b0uder 116. 4,
(130 2, 13sled] equs), tﬂgthﬂﬁf&m?( "3'}8'“% ?ﬁ%&}(% E' uor @lx%& %gsn%glgg?a;ﬂg)lb%‘?ne
( 97KKO9ay, AR5 inoPhérk RH10 h2Thvyrehction/bishrovas cadlpditord, YIS and

car bonyl di i m dazo Q. 35 SR bine 6z a&:&a@tdic&g'ate(b erP?
Puri fi edPB™ qW&%ﬁ’f{r 17g %ﬁ’ga‘iﬁ%ﬁ% b) Tl)1,6‘E&)tf‘ﬁo |€lteg the title conpound
( 97KKO9ayack@bet@8 being iisifigd by umnumlsewealaylasc S¢ 1go 21vg! “gﬁr‘tdﬁ‘i‘ 1 H), 7.38 -
7.33(m 1 H, 7.86 - 7.83 (m 1 H), 10.38 (br. s, 1 H. 3.48 5 Bronp 7
fl uoro-3H benzooxazol 2 one

5- Br onp- 352 | udiMe ‘ Z0QH8; 2eed£0. 080 g, 0.39 mmol) and
carbonyl diim ﬁﬁgﬁl e Qq{}gycﬁﬁ.g,m@hﬂ&nmhc)id Y0e393 r@awedmab,cdlplwnﬂghoslm@7
Purified by I ApReend
(97|<|<09b)1z1¢@(0(§5%g,d 999&%1): andj Bt ’Xf '%‘}1)6 Radii %E&?‘h%@sc T

7.03 (M | uifhe ﬁlﬁ}sé&co‘}nﬁlahcsall wxq16g ﬁihtd'ngplurﬂl—ielb@‘mz%&%m 2in ke te@ﬂkkolgc) |
0158] 35D r 4- gt byl 1 & ﬁ) ]
E:ar bo]nyl anin) n‘i"‘%hé(g’? g‘,thﬁff %8(5&6&13 (g)em ”Ut{a CHlé:t e !:dﬁpo)Qnd?’@tKKMa;( 4@’,7'0 ) a

were reacted accordin

Puri fi ed ¢goyy fliagir c1g)$ N2 (s CIY) Ne0BH 20)4(111), 1D, @94e6Ohamyt3 1), &2 Qﬁ‘i’p‘oﬁnd
97KK09 240 49 3 7. 05 1
Rty i TR e R

3.50 6 7 HX!
3,4-Difluoro-2- hydroxybenzoi c acid (0.329 g, 2.27 mvol) and

car bonyl di i mdazol e (0 3. _ . Rk 7pyEr € reacted accordi ng to GP7.
Purified 33 AEQRIQBE- Srame 9 40 J_) to give th & compoynd
(97KK11) (o 130168) 3 O¥ycros- NBpropviEmyoic 8idg0342 & 190 geme )nd‘l’ enyiphosghany 7 01

! & eTeabted addd d GP8. Buffied= 20. 3
( m 1;% aélde i@%@ f( l(\gﬂ )naﬁ gﬂl&gtgﬁ 56 1]92(‘)g 49 @mﬂéla) wéreTealt yding t urf

250. 3
Hz) 148. Hy using ax 126 CombiFlasly Se 164H 0@ SFJBP} '351&% °§‘ “‘%%(5% %é}‘f) %ﬁ@mﬂe G
PCT/ US02/ S.t]ﬂig,%ng 2 E1SROEE Alne @C(Qd wif)] & @G%B)utl@ @aBeJund\ (WKIK3 7w (BL63 &S

h d yl
ot g ot L - Skl SUARR RaoPIp Yo ppdB

at 1100 undep o 1 H), 9.58 (br. S, 1 H); 13CNMR(CD013)8225 28.9, 107.8, 120.6, 124.4, 129.3,
131.9, 141.8, 156.5.

3.54 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 EtsN (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%
EtOAc 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;) 8 1.25 (d, T = 7.0, CHy), 125, (4, = 6.8, CH), 1.34
(d,T=6.8, CH;), 1.34 (d, J = 7.0, CHy), 2.94 - 2.87 (m, CH), 3.24 — 3.17 (m, CH), 6.89 - 6.83 (m,
2 H), 1023 (br. S, 1 H); "C-NMR (CDCls) & 22.6, 24.5, 29.4, 346, 105.9, 1189, 129.6, 1312,
140.1, 145.7, 157.3.

3.55 5-7-Dibromo-3H-benzooxazol-2-one (86KK39¢)

34



an Argon atnosphere for 20 h. The reaction m xture was cooled tor.t.,
wat er added (1 ml), and the product was extracted into ethyl acetate (2 X
1 m). The _conbined org. |layer was concentrated in vacuo before bhejng
purified b)}v%g:f/%“gn | sco Conbi Fl asch Sg 16x to give the p‘? R385 7-Me
ri - 3H benzooxageks 2- 096 HifGKE3 ddlirdkfobizolc 2- itidir 0Xy4T- meghy| béhzoimmaki d

I

0.303 g, 1.99 , di phenyl phosphor yl i 4 9 ggpa!c and
(Et 3N (OQZGinhf_(}ylPhQSﬂE’)ﬂf’rﬁﬁid? (ha3esr Eg’gm&a@ggﬁt&? g%ﬁ%ogcggﬂ ntggjurl)l %? ed. %02 usi ng
ey an s CrB Tl e b it B Lt e kg 11 t ¢
conpound éé%l@@#&)i“ poepiEns é{m Hen 55%?%@%8(‘%@%%8@3%9”(@, éH&Ié/—gl)e ,t 7.08 -
e (T07g°711 153 193(%5(1%3?ngqmmecolgﬁ.cmls)éﬁ o (512? 7|\M# |(§ 3 S
ropyl - 3t+ BEAREBMeD S S(BERRAS LT BT IR BB S92 20 0T ooy T benzoi o
acid (0.342 g, 1.90 mmol), diphenyl phosphoryl azide (0.523 g, 1.90 mol),
and Et 3N (0.192 : I s according to GP8. Purified by

usi ng an o— R PRNOEY 5 : Sants a col um, eIuti_ngBO-SO%EtOAcin
n-hept ane (31 [oies) t eHydOp4EhEHoxyberzaic hap(:AId g 268 mmoly dipbenylphesphard tit| e
)
&

conpound (97KK37 .26 9 ' SZQQL ik %o GBS. Purifidd, 2
ey 3, 251116?), 38 2(75%(5{““@4?‘?‘”5}?7%@'2-61&%4!! ‘?m“él 2 H)$ %ac'gc.ljcf&a?&?. ?lq;ga‘r;rl l1[ H,
9.58 (br. bPusihg ki) Iscol CRMEIRH(SANGX 3§10 sflipa solupry elyting r30% EtQHp ingn- 34
129.3, 131.9, 1 56. ol R [BEEX3ad) (0.210pe
(86KK39a) HH1%% St %@%‘r}%%y‘?’g",p%-"gﬁ%(g3’%‘9@8;?@2%%% it é&[ﬁéﬁ)ﬁ ( %(b7%
mol ),  diso¥eryiNvR PMSOY S 338 (sd@CHe, 4 8B 568 (m, 2dDnGd 62 RF-% P2 g,
1. 70 nmol {5 lLdisn 0 u{ 4417 HYs3iei ng an Isco
Conbi FI asl)“”gg ?é@?%ﬁg@s?%@gq& S%fﬁgﬁhzt“?hg“gf E%O/%DYSH OAcgi n n-heptane
(41 min) then 50% Et OAc in n-heptane (10 mn)] to give the title conpound
(86KK39a) .3 bR 2419 0Rd B6Kk&380) 25 (d, J = 7.0, CB), 1.25,
d, J = 6.7, I : = 6.8, , 1.34 (4, = 7.0 .94 -
a7 (m CH), dA0befl_ 32-Hydropy-4.erijmethpxyhenzoicy gigid m( 8-426]H) & 10?'%@?%’%"? S 1
o, 1 ealelbAof) 206 088, @ 2 mbo bt o R & B B 70
.1, e . ronmy; 3k-benzo “ifia0 %
03/ 028650 Pexfingiy P Bytied émﬂl}g %“Iscrg&%%&%gh 54 ﬁ%‘i@@ § %anézz’g’u“f‘:“’ 2@‘%%?8?’477 9,
1. 61 mml ) poAdiiR AaBM AR TSRy teh 56%i EIOA¢ & MHptags (20.160)] tereivy thediflel cemeonpd 0. 163

g, 1.61 mmol ) were react car di 8 Lt 2d Uus| Sco

Lo Fi asESKIE: 4506, 17 FREREPRN s 37(E OSBh sL ByORIRE AR £O2B06D

(31 min) t lg_ﬁgg@litﬁﬁgz,i 1N9Y) 1 hepibang1 K2 BCAME. [DMBOYS §65.t 966, 89.8,195.6, Hd®pound
34

O 1
(H??KKB%) {44-_9, 145.&1557.33@6_7_ H NMR (MeOD + CDC13) 8 7.17 (s, 1 H), 7.38 (s, 1

3.58  4.5.7-Trichloro-3H-benxooxazol-2-one (97TKK26)

[0167] 3,5,6-Trichloro-2-hydroxybenzoic acid (0498 g 2.06 mmol),
diphenylphosphoryl azide (0.567 g, 2.06 mmol), and Et;N (0.208 g, 2.06 mmol) were reacted
according GPS8. 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
(9TKK26) (0.344 g, 70%). 'H-NMR (MeOD) & 7.24 (s, 1 H); BCNMR (MeOD) & 113.3, 114.8,
123.8, 128.8, 132.3, 140.4, 155.0.

3,59 5.7-Diiodo-3H-benzooxazol-2one (92LH49)

[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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13C-NVR (MeOD + CDC13) 6 103.2, 113.0, 117.4, 128.3, 133.3, 142.4, 155.2.
3.56 6- Met hoxy 3H benzooxazol - 2-one (86KK39d) [0165]

2- Hydr oxy- 4- net hoxybenzoi ¢ acid (0.433 g, 2.58 nmol), diphenyl phosphoryl
azi de (0. WABom28058 nmmol ), and Et 3N (0.261 g, 2.58 mmol pomarsez/ssesct ed

<1 T ca COPRRE VENSGHFS "6 SOTRAL M S SRR sE i i Rt onc 1 1

n- hept anel pBOTIE dambinédorgi lxyer vaecohtdntratedinvpow ibafofed 81K pOdfied(tdic2 b flgsh CGHO %

i ?Ie\s/R ( f)r )Dém&iégw @J@Ogg(?g?&&g@;héi%mgﬁoﬁz (592%‘%4%91 el 2 H,

144.7, 158 26%). 15840 (DNSG)B 4346~ TB2ren,HdRy 7. 3H- 1 mobRAAGI6 Phron & H()s‘ékNwe)

0166] 2- 0.456 g, 2.30 mmol

01061 2 RN B R SRRt Radteg, (0450 9, 230 mol),
mmol) were reacted according to GP8. Purified by using an Isco Conbi Fl ash
Sq 16x [1 sjli i o EtQAc in n-heptane (31 mn) then
58‘V Et 0[6\096(9 Lineth oottt gll—\%sceé the title conpognd (E(36KK39eg
(0.050 g, 11%1I[016%H NVR «xmmywascl@rmwb 2-hiirexyy6-methexybengoic egif i), 3364, 290 (4, J
= 2.2, 1 ne 2.0b DVEQ
5 85 5 5‘81;%1)’ @g@gyl&% 5ptr3ryr ﬁd@g%z gL 5 mm%ﬁ é@mﬁ%r jo ss’f‘ﬁ 2. %%&WS%Sd DV )
7-Tri chi otolemH4salh IBe piguse wes %‘h‘@“(“Q]ﬂIQKE‘W T"O"f@e}‘] am°SPhere 5 30 b The redchon

3,5, 6-Tri mbRé Qa&ob]}é&jfoqu heerabe @eil aﬁcﬂhéﬂﬂdt@t wab. chifpackedht) ethyl acetate (2 x

g’lrrglh)en\{/lefgg\lsggg %’H‘bm& ?fé’rléﬁeﬁ&'awgéenm?‘f%v@c&o 69"’ ﬁ‘&ﬁﬁ‘? ﬁﬁl 0&?8“‘%(5%%”%?2% Sq
16x [ 10 g(os4bigra columm, eluting 0-30% EtOAc in n-heptane (43 min) then
30% Et OQAc i n n-heptane (10 mn)] to give the title conpound (97KK26)
(0.344 g, 70%. 'H—NNR (MeOD) 8 7.24 (s, 1 H; 13CGNWR (MeOD) 8 113. 3,
114.8, 12818, 7-Nafh- 0l- .0. 3.59 5

7-Di i od) - 3H be xazq| ( g W th
2- hydr oxy- 3, 5- @i?@dobenggﬁgggcﬁ%gkg%@? L%Q%%drgx(fg %Own%m \Agée(ﬁg?%hgg}hor yl
27i de (0, @e@bogiptengighasphors) azids (020RE hAg e )otrls@mlmgmei B9 B mmafyy

]gol Uggeh(f]b%ﬁlié 4 ol B ikl Sra¥\BakehhR K RP uer dnl mumﬁg h&@f&f@QﬂTﬁéﬁmﬁ&here
or

eactl on 35 WO 03/028650 PCT/ US02/.31 m Xt ool ed
Lol 20 e wasipelss fortoppter GHEE (LR, G OHER AR il ke s e
acetate (atér pHasélivis adibe SEDERd Bederagd it aycRb. Tha praocesnt pusifiediby Aasha@lio

bef ore bein urjfied t

- hopt an/ EVOAEIGASS s it qoﬁgoqn?i%%{%i% srgs B (MagEs a2 730y

1- NVR ( DV@h)2 19, 7.8847.84 {m,32T)( m | , .71 -7.70 (m 1 H, 11.96 (br. s,
H; 13CNWVR (DVMSO S 75.3, 88.0, 117 7, 131.6, 136.8, 144.9, 152.6. 3. 60
4- met hoxy- - 3H benzooxazol 2-one (92LH58 [0169] A4 mM vial was charged with
2- hydr oxy 362 e #Methybé 3¢9 28 71

[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/CH3;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. 5, 1 H); ®*C-NMR (CDCls) 3 15.8, 22.5, 28.8, 118.0,
120.2, 125.4, 128.6, 129.0, 141.4, 157 4.

363 7-Methyl-4-isopropyl-3H-benzooxazol-2-one (92LH76
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mol ), di phenyl phosphoryl azide (0.202 g, 1.99 mml ), triethylamne (0.550
g, 2.00 mmol ), and toluene (4 m). The m xture was shaken at 1100 under an
Argon at nos here for 20 h. The reaction mxture was cooled to r.t wat e
added (1 mWOO3R8he product was extracted into ethyl accRGHESRB198 1 rr1)

The corbi ned or qo172py erA Wag! @fan &as chaged Owikh 2 ¥pdiohy- Dinviliylt d3RoFbpytindoid hdk

d 8 0. 34 61 7-N beqz | L
comoun (ShiFEpou S et Bt S A St
(200g50mml )mmal), To}depﬁ'(@sﬂhdhylmxﬂuned@s gikan2 190° uhdé)&nmrgdn)atmbsph&é Foy 2 88
under an’ A;’Ta%%a;’i‘éﬁo;%p%eﬁhe f%gjdggpﬁ ‘ﬁ‘ﬁm G aﬂi él%ﬁm?uﬁ : iﬁg‘é J‘lrfa;gfl

t., t eracefefel @4 x (11m ec n y schhtawem o t merified] by
The vl piese ey e Gngls ﬁzgfﬁﬁsrm,ﬁm AooTIS POt o
purified b;?pflash CcC. R ) wﬁzﬁ?’p laﬁ 13y e cd Soun? 2%@}
(0.230 g, ®hag, 20 féz@l@@FNs amnmwma@@te byffer 22544;\4)] R ge -the7t1®mc<(mnow1
3.62 4- Met gy Lﬁmgﬂmsgpwoo 3%?@@@@@@5%'1-%@%4%%})1 i&gﬁu gﬁﬁgah)w al

was charged wth r oxy- 3-1sopr opyl’- 6- met hyl benzoi ¢ aci >2.00
mol ), di pR&E, &f&@mr(wntalﬁ a8 f(zocmzsag 61869(@ D )’Q-Nl\ﬂté@ngb)emm 2(219, 550

g, 2.00 mggll)usaanlzﬂ‘gllw@zérﬁ 1539 145|'Qq5§rl5xture was shaken at 1100 under an
0 h’

Argon at nosphére ™t or e réaction mixture was cooled to r.t., water
added (1 m and the product was extracted into ethyl acetate (2 x 1 m).
The conbi n&w&—h&%ﬂ%—@w FETLEIaAEqCe - ¢entrated in vacuo before being purified by
gg gpélR;’- HPLC [gmlwl]tl OAS reaSticht ma/alar WaP h&iasge 0/ d Lutf bénsoinfaddl-2-anel leimg uflv

x21. o ase m_n, nlu cetate bu
(>on) 3t o ShjorasepiiBene Rl BE0md S |t MeCH 0 o St o Fer R T
8 1.34 - 1. r%ﬁaﬁmlx&rﬁ)/as addedl Avater AnBthe (pRadud ekfracted int@ CH,Q,;. ke (:diﬁlblﬂedl'd)'g la@e194 -
6.87 (m 2.8, 13)t§m§3pur§'ied 2by gésh colunin

118.0, 120"%, af 5°" - NEisp, 6““1‘2’5%"6“"]‘?%1” 1"“’%’
7- Met h |-4dxsmatogpyhy(sﬂ) benzooxazol - 2- one (92LH76) 36 WD 03/ 028650

PCT/ U802/31308 [0172] A4 m vial was charged with

2- hydr oxy- 3- net hyl - 6- |sopropylben20|c aci d (0 389 g, 2.00 mml),

di phenyl phas2hoEple-taroreet depnzathiazpl-2onef2KR38) t r | et hyl ani ne (0.550 g, 2.00
nmol ), and tol Ug@ﬁ# 4 rdﬁiyermexﬁbtﬁIa%ﬁo msg §b§Kﬁ‘a{bl)ai cl%han 1Ui88’6’efhaEé‘(t bﬁl@“

at nosphere for ture was_coof

(1 m), and-¥4rEmph.Gad &zc%@ 5é?< sf %%é @amlm HetNHy P ml)a\'fgf a?aetei zccserdmlgﬁp FP9 The
conmbi ned OIFGrifibdECC mmsmqﬁnhpﬁideﬂz)lt@ﬁxvamuﬁtldo@h@s@dtqezmspwuﬁ ety
prep. RP-HPLC [conditions: stationary phase, Luna 15um C18; col um,
250x21. 2 nun; nobile phase, 20 m/mn, H20/ CH3CN, ammoni umacet ate buffer

(25nM) ]t o Xfitve 3AcChiddpapyD Sifimunthia BRoIIGKKN) 066 g, 17% . ' H NVR (MeOD)
8 1.25 ( d J 6 ) 3 3.01
Caui nt, |3 = 6 o 18 oyt Prardyybshotligns Fods, 8 g3 moplh gt oot L 361
22.9, £ 6 66 mmol), and K;CO; (1.021 g, 7.39 mmol) in MeCN (20 ml) were reacted according to GP9.

Purified by CC (SiO;; DCM/n.heptane 1:1) to give the title compound (62KX21) (0.847 g, 57%).

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,CO; (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;COs (0.647 g, 4.68 mmol) in MeCN (10 ml) were reacted according to GP9.
Purified by CC (Al;03; DCM/n-heptane 1:2) to give the title compound (62KK39) (0.158 g, 28%).
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30.1, 118.5, 121.4,124.8,128.6, 129.9, 143.6,157.6. 3.64 Ceneral procedure
9 (GP9) [01731 A reaction flask was charged with benzot hi azol -2-one (1
equiv), chloroiodoal kane (1 equiv), and base (1.5 equiv) in MeCH (3 nml)
and stirrewpedoseso. for 24 h. The reaction mxture was adriacsowadses and t he
product extracted into CH2C12. The conbined org. layer was dried over
Na2SO4 and concentrated in vacuo before being purified by flash col um

chr omat ogygph oropporD-13F-HedzdoRiol-Detd($PRKRN benzot hi azol - 2- one (62KK38)
0174 2_61'13‘(fi I [ (0.508 neShlg h
(045 o 9 S8Vl S qestara 200 OB & T MR et i Tlibionent QBT 1A0E

react ed atrsomsibi)gand &,CP9 (0.69Pgrs.G0 MOBym M@CNAGQGBI W@@maﬁeﬁem@ms t9-GPP. ¢ o

gl \(/g Enhle “5%?%%?@%@’8%@1%@%&%1( -one (%‘%ﬁ@tit e%()ﬁ?o?und (2RH30) 0133 &

2- Hydr oxyl#é8)zot hi azol (1.003 g, 6.50 mmol ), 3-chl oro- I-| odopropane (1.361
g, 6.66 mmol ), and K2CO8 (1.021 g, 7.39 mmol) in MeCN (20 m) were reacted
according to GP9. Purlfled by CC Sl 02 DCMn heptane 1:1) to give the
title compdund-(48 : < 7

3- (4- Chl or obuthirg) , 3H‘ bﬁ%&%&aﬁﬂ-@-mg(@ﬂ@ é,@Z)KlﬁﬂﬁBl), hQHIB1}1-iodobutane (0.677 g,
2- Hydroxybenzot h| azol %)8(496 g

0 722 ¢,
3. 24 rmol 304 mAeDkaddeCPs (558 gg“inwl)rﬂﬁc %CN 92%%‘3?{?" qg“% tro(e%(?t ed
accor di ngpi:BiedHP CC (Bi0,] DCRh-HrptahiCl :( IDQH) to YD the titdospeund: (Q%KI@(S) Qﬂ 308 g he
title con&({und (62KK30) (0.487 g, 63%. 3.68
3-(2-Chl o thyl) 3H benzooxazol - 2- one (62KK39) [0177] 3H benzooxazol - 2-one
(0.425 g, 3.05 mol ), 2-chloro-I-iodoethane (0.563 g, 2.84 nmol), and

K2C03 (0. n reacted according to GP9.
Purified gé%%—%ﬁ&@%@%&% 1 A 1b7W1

give the tit]le con*%)
(62KK39) (0. 15@18f]] 28%HydBRybaDotEizoD@EED g;itq?n@sbz-‘/ drjosprd-iegopggtane oA &

3-(3-Chl e ke 1 as
3|+( 3~ Nl 05 BRI b bad ét?ge@??gaszmm%n% £ Q&éﬁ@@m B@ﬂa@b Purified by flash c(:)c 854 y

4.18 mol yslo;am:hmwfe(t@e m@mpgur@dlm%m) {0 ri*%gd?‘y()ié* Hﬁ’ﬂ‘ 5@‘3%

accordi ngy L iy F Sg:OgM,QCM[ ,m aaezJHz’Lc}IDgM4t-00g| ve
the title tggﬂngéundl gz&&% 4b%) T (t ﬂ e

3- (4- Chl o(m,HLH)y} FW&@B@@&@Q&TQﬁgﬁe‘W%ﬁ 742159 6{@1?9‘]”'91—&%%%0&5?0% 2- one
(0.419 q, #1 mol ), 4-chloro-I|-iodobutane (0.677 g, 3.04 mol), and
K2C03 (0.%00'9, 3.62 mmol) in MeCN (12 ml) were reacted according to GP9.
Purified by CC (Si02; DCM n-heptane 1:1, DCM to give the title conpound
(62KK28) (G2 309-(@Chlofthéfvl)-3H-benzothiazol-2-one (107LEH02

[0181] 2-Hydroxybenzothiazol (0.302 g, 2.0 mmol), 6-chloro-1-iodohexane (0.398 g,
2.0 mmol), and Cs,CO; (0.977 g, 3.0 mmol) were reacted according to GP9. Purified by flash CC
(SiOz; DCM) to give the title compound (107LH02) (0.491 g, 91%). 'H NMR (CDCl3) § 1.53 -
1.40 (m, 4 H), 1.80 — 1.73 (m, 4 H), 3.52 (t, ] = 6.6 Hz, CH), 3.95 (t, T = 7.2 Hz, CH,), 7.44 - 7.03
(m, 4 H); C NMR (CDCly) § 26.2, 26.6, 27.6, 32.5, 42.7, 45.0, 110.6, 122.8, 123.0, 123.1, 1264,
137.2,170.0.

3,73 _General procedure 10 (GP10 .

[0182] A 4 ml vial was charged with benzooxazol-2-one (1 equiv), 3-chloro-1-
jodopropane (1.2 equiv), and Cs,CO; (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.

38



3.71 3-(5-Chl oropentvl)-3H benzot hi azol - 2-one (107LHOL) [ 0180]

2- Hydr oxybenzot hi azol (0.302 g, 2.0 mmol ), 5-chloro-I-iodopentane (0.370 g,
2.0 mol), and Cs2CC8 (0.977 g, 3.0 nmml) were reacted accordin GP9.
Purified b))"‘??%ézﬁﬁ% (Si 02; DCM to give the t|tIe conmpodifd/{sp %?‘E’Pbl)

(0.461 g, 99% . 1-3H59nzoo73az@3-

41 150 MR w%ég’“g&g%é% Px ey ma N RPN N

123. 2, 126 iclipprbpahe £0.4801g)(.47.mmol}, aneac(s,s:o@mo 2990#) D46 IpmAHweenzaetedi sadeding toone

(107LH02) (IR 1, Se AL SuRER om0, 16 g e Aty Biving 92396 BOB® iy

wer e react adepar03sliniy) theo 268 FELO L ini rFieptind(l 0 i) to gBE thy @leozzmpmw;(S&IﬁQgh)ve
"o oy ISR o 5 8 ol PN R L e

Hz, CH2), 7. 44 .30, CHs) 7.43- H})O (i, SCHHNE NBIIC(Q)CIS 261.3 3286466, 2D, 608.83226.0,
42.7, 45. 0 621 %ﬁ % % 0 123.1, 126.4, 137.2, 170.0. 3,73 Ceneral
procedure 11. % 30511 0 éé] 2y m vial was charged with benzooxazol - 2- one
(1 equiv), 3-chloro- I- | odopropane (1.2 equiv), and Cs2CO3 (1.2 equiv) in
CH3CN (1 nl)-and sl At [ 22k e xture was added
water (1 15 *&%i%‘?éh@&gsn dl%ggtﬁ)%l %gggeﬂzoom%%ér?eiﬁgdx_@_g” I
organi c | ayer fil0184} ed Grhdeo dgidimetylSiRneaoxazgl-Done KSHRE200) WM sahption, 3-

concentrat %H'lordﬂo\ié’&b&npiﬁ% beiNghdd r'aadeﬂ,P (b'w i Inam) Qemeﬂtéasch
Sqg 16x to give th roduct \[\D 03/ 28650 IUSOZ 31308

3- (13- Chl or @psoeting to-GR1RePysified By pymandese-SombiBlahig 168 10@pilisa Tmrlu@&%“e
4- et hyl - 3%%69@@@2@1@&@@ &&9*&&@305% Bidas ol athiphhe (ﬁ} ﬁllﬂ‘l)])fcpgllve the title

| odopr opane (0.48 mmol ) were

0
react ed acCoORRIWE @@“2@1@09‘}3&} }’H‘@H‘ ESPQJ‘Ql%ésa?ﬂ” %gn@aﬁb?izr-f %&?51(6% [10
g silica C(UI—IJWS 596({ ut=l mHQ @@%&%qaa7moaptws(ﬁﬁ) 16.73) (s, L 1N 1 25RMEE OAC
|n n- hept ane ]l | e co rrpound 6KK21a) 1(0 111 g).
'H NVR (CD&4B 13335%@? 3,99 %SH 4%3P+2‘)°64212§5§ {22, 844 | 3339 85-?%155 3 = 6.1 He,
CH2), 4.14 (t, J = 6.8 Hz, CHZ) 703690(m 3 H); 13C NWR (CDCl3) 8
17.7, 32.6, 1., ., . ,, 28.9, 143.1, 155.2.
3. 75 3-(3- CHlere 2 Fqoxaze ca: one (86KK21b) [0184]
Crude 5, 7-di net rwlssBH- b@nd@@m&ﬂsﬂbfﬂbmﬁﬁﬁ&l&ﬂ@@ﬁﬂﬂa PdMFudolution, 3&hloro-1-

chl oro- 1| o0RRr 20aNG 1P, A5P) et 47 TR0 280 AR (20t ey BT

were react éo SI ng I'sco
16x [10 g <GH1DCRurified bymsmg@Inllicp fgmbiFlasks $g Em«@ gusﬂlcmcmm ghiting B35%EtQA¢ hlen

25% Et OAc ijny, &%%ﬂbk GO n @b ilﬁmi fol gfve tROER U Hodnd Q¥YEABIL

(0.094 g). H?NUR %1 °"‘m‘t( )] fogive (s g 4)
(0.092 g). ! 013) §228231 (m, ), 238, 5, CHy), 3.58 (t, § = 6.5 CHz), 3.97 (1,
J = 6.7 Hz, CH,), 7.01-6.92 (m, 3 H); BCc.NMR (CDCls) 6 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 (86KK21d

[0186] Crude 5-methyl-3 H-benzooxazol-2-one (86KK20d) 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 (CDCl;) & 2.29-2.22 (m, CHy), 2.40 (s, CHs), 3.60 (t, J = 5.9 Hz, CHy), 3.97 (t,
J = 6.7 Hz, CH,), 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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CH3), 3.59 (t, J = 5.9 Hz, CH2), 3.94 (t, J = 6.7 Hz, CH), 6.68 (s, 1 H),
6.73 (s, 1 H; 13CGNWR (CDC13) 8 14.6, 21.7, 30.9, 39.7, 42.0, 106.4,
120.4, 124.9, 130.9, 133.9, 139.5, 155.1. 3.76

3- (13- Chl omapeanpsds) - 6- net hyl - 3H benzooxazol - 2- one (86KK2I @CTUSABHPCr ude

6- met hyl - 3H- benzooxazol - 2- one S¢ n, 3-chloro-1I-

i odopr ok Agpl-35(3-Ghloroprogy A -0~ 299 g, 1.46 mmol) were
react ed accor[ql tOCn@’m.bu@-rJHBérﬂﬁbxh);ol-ﬁ&nmgmm@%wﬁ(}nﬁiwﬂk‘éﬂmgé 16x [ 10

| | | hept 3 in28%0 Et OA
’n’ . hepederennges 49%4“%' 17 oD R0y @228 g £ ARBN (b Mot depSiling 837 B1 O

"H NWVR (6PX6L BirifRd Dy 28in@ artlhco GombdFiRsh,Sq2 6881 0( g;sﬂu@-qgl}lmn,gehggg )@v[ZS&) JEtOAS u5

215, aovbenta (7 mip) gt BRI gl G ] Wy gl 4 %““;i%m*ﬂfg

3. 77 3- (@100 lep M EANNIY (QD G Yo 35y (br. BHEBHNDDXb2:8F (13-Ghl 3686KkS 5 ] Orude

5- net hyl - 3H benzoox ti o9, 3§Qc§§ D149.0l 105.7,

i odopr op%A&( t(b‘ﬁgocég Jilgﬁf)%ﬁg Ad &%I%EOHZQQ g, 146 nmmol ) were
reacted m@m@gamm@mwmsnf. ed by using an Isco Oonbl Fl ash Sq 16x [ 10
g silica col'um, el uting 0-25% Et OAc in n-heptane (33 mn) then 25% Et CAc

in n-heptane (3 mn)] to glvethetltle corrpound 86KK21d) (0. 062 g).
1H NMR ( €81 33-(BCRloRPropylRe-clilono-3¢HiRnzoopazs 8eiIG3l) 3 60 (t, J = 5.9 Hz,

CH2), 3.97 (t . 6. waiﬁmsm -1
13C) NVR (CD(Cl 8é Zl%de I#Clg&k@){ b ﬁzo%?az@l ﬁgne((UGK@OH)D sOltio ory H)

1
134. 2, 141ﬂoﬁrppah550 80 89 Afarmd), mgeﬁop&?%%gﬂéf%i} wee S §’°*§§f‘g°§’d3‘§]t°3( 3
Chl or opr @é{)—l- u &)@ﬂéﬂ@)&ﬁ;&b combirRsH Sp1¥I 1} silitd @himnCelutirg 0-20% EtOAc in
en

5-t-but | 86KK20 l éb—ﬂm
i odopl#o?éawhspt@l(l)3 @églléaﬂzle% W %F §n n- ?P(Sa“e):’zﬁ&] t?%.&éé%e“cﬂle c%mg(mn@r( War e

react ed ting@ 5 2Puni 1isi (eichy), 31st (gl ah.91Hx CHOo3B3 € h%l(r 69é|z 16x [10
g mhcaﬁ%@uﬂn el uti 138 (@oca

6 o s L1, S 2l R A 1308 O

[ NR (GBS, bodorshy 1538, COB)9), 2,31:2.25 (m_C2), 361 (1, J =
5.9 Hz tt, J=6.7, CH), 7.14-7.10 (m 3 H). 13C NMR ( CDCL3)

8 31.1, 319 352 394 42.0, 105.7, 109.6, 119.6, 131.2, 140.8, 148.0,
Syt SpudthoxG-3¢kiengooxa@bl-hened ebiel| - 2- one (86KK21f)

| ofud 3 xR m& SoRltioh, oro-
3-chl oro- :J |38g§k8[)gﬁ'éudf g%{‘@gg%?ﬁ?é %0 Zfo,ﬁgand by %é :Izd o
ml ) wer Biodeaeiaeel (0480 @y tiymol andﬁiﬁoa #!1?99% 446 pyRo) STy reatie @5%%3% i FI ash
Sq 16x [0‘9?‘%’ Blr ﬁeﬁ%gggj,%lgﬁsgo%dﬂbm&h@q ag)g/ﬁlﬁtggﬁfba Icélumﬂﬂ-ehﬁﬁg 0:20%(E3GAerim) t hen

20% Et OA to et tle
9. (&helys 262 . 33603577 ! miEH,
(155:??C é.?,) ° :8%)8(5, oi?l?j,%?;s 6.58 1(m,1201-81),707 1704 (m,1H)3‘3<§NNﬁ32cn%13)%23%7 39, H@s

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-
jodopropane (0.480 g, 1.47 mmol), and Cs,CO;3 (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 (CDCls} § 2.22 - 2.15 (m, CHp), 3.53 (t, I = 6.1 Hz, CHy), 3.92 (t, ] = 6.6 Hz,
CHy), 6.95 — 6.82 (m, 3 H); “C (CDCl;) § 30.6, 39.7, 41.7, 99.5 (1 = 28.7 Hz), 1083 (J = 9.4 Hz),
110.5 ( = 24.2 Hz), 127.5 (J = 1.9 Hz), 142.7 (T = 13.6 Hz), 154.5, 158.8 (J = 241.6).
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3.80 3 (3 Chloropropyl) 5 nethoxy-3H benzooxazol -2-one (86KK21li) [0189]
Crude 5-net hoxy- 3H benzooxazol - 2- one (86KK20i) DMF sol ution, 3-chloro-

1-i odopropane (0 480 g, 1.47 mmol), and Cs2CO3 (0.299 g, 1.46 nmol) were
reacted acO¥P 8998600 GP10. Purified by using an |sco ComRGH/USOH3EN8 16x [ 10

?nS'n | 'hggt % ugg_q-eh;% p@gyg.s%ﬁo/po%%ﬁ?ogmm.@oun B3 mi ) ¢ ?en 20% Et OAc
' H- NVR ( CDCL3) [[E98. 25 Crude, SzﬂuqrmH@Pmoxayléwm (& °{%P%§Q‘§‘“° 95?81“‘"% 93
(1glc. (N:HNZR) &@ggmg%S%@Q)w nﬂnﬁﬁ and 85,20, (012092, H)46 rfm6lY were freddted (agordingHp;

6 0 6.
L e e seasblion BOIET & Bl 2 OAC 7
(86KK2Li ) 3@l 3%@&h&ab+/mmc 3Hh-hemme (xmin)) to 2ivenis {IBEKKEBIY (FK21k)

k) h‘é”m@o{s“g'aéi&mb%%ﬁ 5228 ity 1 63 HSE. A syt B R AR S 200
(35 i ny Bidt 5B edp g0, Ef‘@e’:f‘*a“n‘érm el PoBaREDm)330.393 1. M’fﬁﬂﬁ
(86KK21j) (1e2-T5108H)U =RANIRD: @%éﬂé) % éfné%)’;’%@‘%/‘fﬁ t‘%e—}&é Eﬁggﬁ?p

6.1 Hz, CH2), 3.92 (t, J = 6. 6 Hz, CH2), 6.95 - 6.82 (m 3 H); 13C (CDC13)
8 30.6, 39 7, 417 99 5 (J .7 Hz), 108.3 (J = 9.4 Hz), 110.5 (J =
24.2 Hz), epeyal .7 (J = 13.6 Hz), 154.5, 158.8 (J = 241.6).

40 WD 03/ 02865QOEQT | USQZII 311:80&11 @a582h8g€(d3 with 3-H-benzooxazol-2-one (1 equiv), 3-

Chl or opr opy X [ 1plfds 1.2

5-f | uor o- %ﬁ’%f’é’ﬁ‘? aégl eqﬂw éﬁ’@é’%{gﬁlﬁ% %%E(so | U |;-kand Qih%hr’o- e ¢

i odopr opanguiDindRIF (@ mi). Fe mirtiry wanstifreda COBAeD A SeE0y atmosalsrefop 29 byLhe
reacted accordin S b$ GnCRNRoFloabIFlaSeh SPX [ 10
g silica d&t° ?31 g‘mre‘fvfls%&%mﬁ%%y Efv gb%w%ﬂn%g%t ane§(358Qr%n n) then 20°/§cgt OQAc
i n n-hept alrﬁetc(givmmpl]oduco give the title conpound (86KK21k) (0.078 g).
"HNWMR (CDC13) 8 2.28 (quint, J =6.3 Hz, CH2), 3.62 (t, J = 6.1 Hz, CH2),
4.00(t,J=67Hz CHZ),687-680§(m2 6,- 7.13 (m 1 H);
13C- NVR ( (3$#13)3-@-Bromgpromid)-Ga 3 H-bg y2-oneg7ikNa) 0g. 8 (J = 24.8),
110.8 (J = 9. 7) f01 fZ 16Metho§c?—3§)benz$&&z@12-oh54(88KKlﬁﬁ ©.003 5 Q46.Bmbh,) 3- 3. 83

CGener al d [019 4 n

3- Ef[fg‘n zgégigég;ﬂééndr@%q ‘193&1291 cé] dlgi[h lr%%dru\:/alrt?b 1}5\%?(1?%83? \r/tBPAotl)hand PP)I/ni,

azodi car bo(x)ylb@tg‘?o G'ﬂ-nﬁ'loe)clﬂl'lﬂF (4aiﬂ§iwmt3| rpduted \abgondingote) G 1 ( Rurified by ypigg an ffeqHE (2

m). Th " ponn  Th
). The R SR 1 & ifich Blurdy k) 00 ARCKY i Abe RLARTPIRS heh 8% DL e

reaction acuo ein })UI’I %d(l\PYD _§| ng
an |sco Coiﬁbi-}ElpasezﬁOSqn)] 16give the tjflecompaend P BEKQR) (031185»% P3H

B b, 9 _OéL \ -

o et hory. GOERLAZE0 M cHane 9??25?%%@23 998 og sty ”ﬁg‘ L 688

br onmopr opaas4 (@) 1 €Y. 0B3- §03 0n617 I)TMRCKJMBQW 563020 8131l Htde 5? b B3 g,

0. 67 mml)%qgagggu%?q;ﬁj ?? 369 1159367 mmol ) in THE (4 m) were reacted

accordi ng by "using an Isco

3.85  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 PPhs
(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) 8 2.35 — 2.30 (m, CH,), 3.44 (t, ] = 6.3, CHy), 3.96 (t, ] = 6.8 Hz, CH,), 7.25 (s, 1 H), 741
(s, 1 H); PC-NMR (MeOD + CDCL) § 29.7, 30.8, 41.8, 103.6, 1114, 117.4, 128.5, 133.3, 140.4,

153.9.
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Combi Flash Sq 16x [4 g silica colum, eluting 0-80% DCM in n-heptan

mn) then 80% DCM in n-heptane (10 mn)] toggi ve the title comgoung (37
(97KKO1 a) (0.114 g, 71 9. 1H- NVR (MeOD + CDC13) 8 2.30 (m CH2), 3.44
(t, J = 6M003@WM;gsp 3.95 (t, J = 6.9, CH2), 6.78 - 6.75 (mCTIWSHY/31388 85 -
6.84(m36H), 705- 703 (m 1 ; oD + CDC13) 6 30.2, 31.5,
41. 4, 56346 .9 e - ] , 157.3. 3.85 3 (3
Br onmopr opyl ) - &15 dbrmmst 3hmzmmm-en2 Q%ﬁé(KQQEOKI(QJlQS’) g 08.6%] mmol), 3-

5, 7- Di br ono- 3H bénzoox zoI-

br onopr o PRRCRTORAN- (‘@ 8?% 5?11%6?@%38%?%8?’&%28 foc%rold)sgxngmgt )énd( ﬁPh098 g
0.56 (Tm k0.2113) 0.8Bmkxsol) (nOTHFl84 o) \@asaaacwﬂrmpgordms tpHBEP Y14 Pyrified ¥ disipg 38 %0 ’
O g i Lk Bt e Shfifh o DR in GABRlfd 05 sl G o1 1 o2

col um, 0% DCM
(15 min) #-Replin¥ € 5trhie)] to gxi/ethe WMIMO(HWK 0@@ (9372 sj P QBN pE %E%D

+ CDC13) & tJ
Hz, CHR) 23? %&ﬁ C‘% %46@]4(1‘?3"1?%0%)4{@4&1]3@ chghﬁg/é%%l g%glglig)(S 29.7,
30.8, 41.8, 103.6, 111.4, 117.4, 128.5, 133, 3 140 4, 153.9. 41 WO

g?é{l_j)aggg% g7 88 Brotad _7_ SRV lgmggnlgabk eRMKesy! -2 one 19 0
0.67 mmol), 3{01B6bnoﬁrlemws11 g&bel(ze’@i 3&)‘(@0 éﬁﬁ%ﬂ‘sl °(1§PKK3@) whoD; O3 O
azodi car Q,?g&g’mcllg?o&,& {01 B493 g, 0.8 ARl aRtyl amactadesmate (oa.ssz £10.8) m@olmndrﬁﬂha) in

%

THE (4 m S reacted d
Conbl FI agA23ge 10630 paol) lgﬁfﬁgﬁélf@gr"ﬁwa"‘%ﬂl e ‘r&g IS‘I’ 36}’ %&ﬁ/ﬁéldnn‘gf ‘ﬁﬁ’él"?gﬁc@ (36
mn) theng o?{g& 436G 16:[‘[4:}:31%&&1&@,(%@-69% DNGM 5i wwheptane (38 meitldthan; 605 ound

(97KKO3a) 072
Hz, CHp),in g-hglztaﬂ(et(gg min)] tg gige &éﬁé‘?}%ﬂf cpgPoUn (g%l%@b)(@b ?\ﬁ_%hél%m% %JGBE C?J nor opyI
7 isoor onyig (élj—:bﬂ@@ﬁ@@@i(qﬁme J .7 Hz, CHp), Ol&&gpt 1=6.9 Hz, CH), 3.47 & = 6.5

7-1soprop -
br onopr Opé?ﬁ CHa)et g?éojfz‘%&g!m 7@ 7%%?%?1}) 73‘?1%%%; ggxmlt)e (8 155 g,

0.89 mml ), and PPh3 (0.233 g, 0.89 mmol) |n THE (4 m) was reacted

accor A1 ng, bP. T inabllbl el BicoliSba Ay S50 - ol Rlicks Sq 16x [4 g silica

col um, e ane 0 e tane
(15 nin)] to gl t hesMiideprenyl-BH-bensapanid- 06192 ;3 ‘? %gg Y “’m@r d
?’iggg 8 %mé?g&%g-l-oér_g (783% 0%0 Ghi?c)l), diRth b lebisvicylasd (6108, g7 046 mnGHR3nd E;’hﬂ_g
7.04 - 7 @057 ® 0 $0 H)mol)7m1'1‘7'{F (47m1_@37va€ mact_ie_g’ ﬁsjcordmg%%)rPll 3Pu%¥'m<q By us}ng_alplsgo CH2) ,

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 crude title compound (97KK03c) (0.078 g). 'H-NMR (MeOD) &

125 (d, ] = 6.8 Hz, 2 CHs), 1.30 (d, J = 7.0 Hz, 2 CHs), 2.30 (quint, 6.7 Hz, CH), 2.93 (sept, J =

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

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

3.80  3-(3-Bromopropyl)-4,6-dimethoxy-3H-benzooxazol-2-one ( 97KX05b)

[0198] 4,6-Dimethoxy-3H-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 (97KKO05b) (0.035 g, 43%). 'H-NMR (MeOD) &
2.30 (quint, J = 6.7 Hz, CH), 3.43 (t, J = 6.6 Hz, CHy), 3.77 (5, OCH;), 3.88 (s, OCH3), 4.07 (t, I =
6.8 Hz, CH,), 6.47—6.37 (m, 2 H).
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3.88 3 3 BronoprotDVl1 5 7 diisoropY-3H benzooxazol 2one (97KK03c) [0197]
5,7-Di i sopropyl - 3H benzooxazol - 2-one (86KK39a) (0.110 g, O. 50 nmol ), 3-
bronDpropan |-ol (0.083 g, 0.60 nmol), diethyl azodicarbox ate go 104 g,
0. 60 mol ) WY 3 (0.157 g, 0.60 mml) in TBF (4 n1)

accor di ng 5lgg 7 ke ORORIZEY 25 S 16x [4 g silica

2!5
columm, e in n- ane r‘i8?0% R]ﬁ'/Rt ane
(15 m )] to giou8sk he 7cﬁlw@3ﬁrhep@°%ﬁlﬁo%ﬁd(9 30)18p 08 Frs

EMS.OE% 6 bgonﬁgmsﬂl 191 @, z@zg 1H§sem§ao f5;-d80thy1 AzodRarbokylale (0.253 @, H45 maolo:Haa PPIS. goHZ
cnq—|) . 3.49 (0881 g 1456msolmin TICB(‘Ai? mlbwé%f%é‘si %?“‘%‘Bg %lﬁéﬂgéds@p‘if@g "‘PTS"
?93& Kg ; ) Ic [ogbf%a]%h g& ééga[@% s?ﬁ:@ aaﬂgﬁrtgk&g &-5@% HOM inoclyepBane b&énmbk@zS@%lzCMne
e OoXYy- enz ,

0. 26 nmol )in n<eptine §HpIYIa BIvE ﬁt?l““f@'BBPé‘“géa}gﬁgia%mg( 9%3%?‘?““‘ @ty o9
?zogﬂl ;:ar b%ggl_agtg(ﬁ,ocﬁé 3]:(%18@,1&16 ITHB|OH2),aJ9d(tH3Hﬂ69HzOCH£ @87{16®J(mirbll) NE laOnFlTHEh

was reacted accordi 0] | as
Sq 16x [ 4 -g7ei (m,&aleoFqu &R‘Fﬁﬁ)%% %‘g ‘?j“n‘P é hééﬁgfﬂz’é? 16)5 ﬁ%en 60%
DCM i n n- mmgml }51319m)g]=n4csxga)me3nnb=48m)31m@ama3(mmmm (0.035 g,
43% . ' H NVR 0 (quint, J = 6.7 Hz, CH2), 3.43 (t, J = 6.6 Hz,

Cr2), 3.77 (s, OOHB). 3.88 (s, OCH3), 4.07 (1, J = 6.8 Mz, GH2), 6.47 -
6.3 7. (m R91H) .3-@BrofdHRSy0S36dichiGro-60fkt Bd;@ﬂ-benzooxazol-z-onewﬂﬂ(m )

sromootobiT]. T LA o HRSIEORS AR AL 1S L0500
br onopr opafimdh,dbréop2€iang;ol (0.¥83 griB? nmob) @gthxuaz edicarhiondate G330 &t 83% pmobg g,

1. 45 mmol )%ng%%l (5) ?E@% 1(39 fnﬁ'ﬁ% % TI-ﬂF éﬁnl |rdacted ac-:%ﬁu{g‘b @ip) 1.\PaSfiddd Gifglan

accordi ng using an I sco _Conpi

silica collsemGongiiklashrig 1@1‘!{34)%9%/?‘11%9 g O fiee P Wﬁ#jep{aﬁ%éﬂ%’@&%o% n
n- hept ane tht tiue RRIEBEpUUED SQKKKQB&OOil(g)lOO g, 309%.

' H NMVR (CD%%%HEMWE%]%@E; m C2) . 3.38 (1, (J = 6.1 Hz, CH2), 3.94 (t,
J=6.9H, C), 6.87-6.82(m 1H, 710-705(m 2'H: 13C- NMWR

(CDC13) S 285 8, G3Rrabrrodeliud 12 IGH2E (J = 3 9 Hz), 110.8 (J = 16.8 Hz), 124.8
J=7.1 3
|(42) 154. 0 3. 91103043 BFB?wéﬁrS‘?’%‘@j?_ljza)(%eq?‘l" il 3 o) i idepond (Pt "%g"&’ég@?‘fz one
(97KK12b) hORAYN S@CToﬂJmhtherf coobedrtet. hyAqu&Hs Isedium thiesiphate salytion (B30l

(0.239 g g, 1,10  mol 20 x300t r)wasdlhea hyl
azodi car boﬁ‘gﬂ%%tmédfh@ ) bt was g,%g&pd R‘Pfﬁfquz PPh3 Obetﬁl&gghﬂfeflsmg%ll 2 mol) in
THE (4 rr1)(Kﬁ@s)rﬁm«tdelddammh@tedg?WWOGBfPfelbemBGPlilﬁq ed by using an Isco
Conbi Fl ash Sq 16x [4 g silica colum, eluting 0-50% DCMin n-heptane (46
mn) then 50% DCNIln n- he-tane (10 n1n) ) he crude title conmpound
(97KK12b) @30 doethyd >

[0202] 1 (2-Chloroethyl) -1,3- dlhydrobenzomndazol-Z-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 beptane (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) & 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.

394  1-(4-Jodobutyl)-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 (S6NK94) as a pale yellow oil (491 mg, 77%). 'H NMR
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[ 0201] The heterocycle (1 equiv) and Nal (2 equiv) in acetone (1 m per
nmmol) were heated to 50C for 72 h then cooled to r.t.. Agueous sodi um
t hi osul phate solution (10-20 m) was added and the product was extracted
into Et OAWQ 83@865000 m ). The organic | ayer was dri ed (Immzmsbztter ed

and concentrated in vacuo before bei n? purified. }31) EH) ?gg?t Uﬁ({)) 1
3- di hydr (6B 8i28 & ot 15, 38 (mp3iK385 (i 392 (m, 2H), 3.25 (m,
1-(2-Chl M'(h&oﬁurﬂh&)ﬁ%}%‘ﬁﬂ]z’%lmodam' 2-one (178 ng, 0.905 mml) was

used according to GP12. The crude product was purified using an Isco
Conbi Flash Sq 16x [4.1 g sil | ca columm, eluti ng heptane (5 mn), 040%
Et CAc i n {ept aNg.-16ddpropyIL 3-ddid oEér@AﬁxidaﬂolJze 3610 nmin)] to give the

tithe compoung (ﬁfN gf)%&?ﬂﬁop% lf’\l g% 8‘%&0&01:#&1;%?2- e(@ﬁ%ﬁ;ogﬁ‘zm CDgc,:l:j,)A,

5 9.26 (br. s, :
(t, J=7. Gided acdolding ﬂdmp}wﬂ"hemmrmtawt ame;talpmmanm@o@c tg giyg the title

L L T TR R M s i

used accogumsli 1M, 4 00 @PE8.2HEh )y mpe(tpf—'édﬁ;t, 2\&),52 Pttt &b SJBF,an{)aHP

Conbi Fl as }ﬁ" é columm, eluting heptane (2 mn), 0-40%
EtQAc in &5‘6}%5 aflﬁt%r{lﬂlﬁr, g%fEtOAc in heptane (15 mn)] to give the
title conpound (56NK94) as a pale yellow oil (491 ngy, 77%. 'H NVR 43 WO

031020650, BT LAORUAAAON (R bRl blsealp (m 31 1) 7,02
(m 1H), 3792 nér H% #ﬁa

acet at e) [I\/H—L]Eﬂi@h 01-(%CUBTOPIOP81) ﬁtﬂfﬂ‘dl’bﬁ)‘g yqrgbeg WH{;@E RIBC d‘&%’o £2-one
(56NK36) [ {(aH%as hsell %cc@h’iu%’ 10 PO ihe crLd@pxdddeiﬂhﬁﬂéd)ﬁdiﬂgdﬁZmb Combilias{ 39. 5 g,
50 nmmol ) was ~ used accor

h | d
f rom Et OAZ6% 30 gpiliga cofpany 51 ‘E“"g he@@r%éﬁﬁ%%(@é&ﬁégf “gée% g DE%%tr %% 12° g,
80 % . 'Hy (1@%1 3o dveIhdiRle(chmpound (SENKB5)4s 4 pale ymowbil(wz 2,869 ' NMR) = 6 2Hz

b G o n S0 o v L P 5 oo i
3-di h;éﬂlroagli\ mljd@gcgk Zpie MNm)a) p052(38] 130.01, 129.23, 121.28, 107. 48 107.47,
1-(3- - 3- d b l; 852 3.79
rrm()l) vvagri)r é@@%%?ﬁé%@%}d lgarg?%c?ée?!) lgﬁc‘ﬁ vvasogﬁrl(fl edrrgg ng an

| sco Conbi FI ash Sqg 16x [10 g S|I|ca columm, eluting heptane (1 mn), 0-40%

EtOAC in ta 0 m n to gi th
title I(:OM&@M%@J%& (ﬂmm L. _big, 86%?3 1Hg|l\l\|\//§ (Ca:DC13)
8 7.10 (m 3H) [0266198 (Seiumkydrids (409 ntg; 109@91 in gif)yvas gashed yith dry PMF (1

(4 225 il b el A ) 80 AL it

6., 2. 17: HPLC MS
(anmon umaisdisan) operpeRtsmigeznt 634’5, }bTeRD dp DR (pyy it e uited dior
3- di hydr oly§,g zQéti%h $a¢ Sirred at@PE £dr 26 MiiPrhdn 1-chloro-2-1odoethane (1.90 g, 10 mmol) in DMF (5

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 HCI (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 mi), brine (10 ml), dried (K,COs), 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 (56NK91)
as a pale yollow oil (162 mg, 8%). ‘H NMR (CDCL) & 8.70 (br. s, 1H), 7.09 (m, 4H), 422 (t,,
J=6.5Hz, 2H), 3.84 (t, J=6.5Hz, 2H); *C NMR (CDCL;) & 155.11, 130.28, 127.74, 121.91, 121.60,
109.63, 108.45, 42.75, 41.16.

3.98  1-(4-Chlorobutyl)-1,3-dihydrobenzoimidazol-2-one (56NK92
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[ 0206] Sodi um hydride (400 ng, 10 mml, 60%in oil) was washed with dry DV
(10 ni) under an argon atnosphere then DVF (10 m) was added. The slurry
of NaH in DMF was added slowy to 2-hydroxybenzi m dazol e (1 34 g, 10 mmol)
in DMF (10 YR 93R86C under argon. The reaction was stirr €SI 20

Sl oy Tho g sat i on wnt ot al Groriro selaingih bt g S S 20

addedyand i&;’;;é%?rg%a%?pmrf%%&%ﬁ q—@b I@Fé—_’efle@&‘atsb‘ﬂg)" Nﬁ%ﬁn P%Fewﬁsam c

wi th aqueo Wo@htrduggbanzmﬂdahﬂmﬂlm gabuﬂmcﬂmm DIVIE (nrxalju60°0/\@aeraa<§ohact ed
th Et QA di

thi osul phat e teipices &R4b PR BB el ot B B 11 Dotelf ey B, ™

2x10 m ), bl wes 4ddel siewly. @he mbtnexmyred au fitt for &6 halmen veaer ¢ Enl) a\taeahdbdl antBCUO

befor e bel ng, ﬁgaﬁh% £du§§eedowgmci'gzmg R Sy rz]iguet)gsss dffmy Tyl

Et OAc i n hépibarpte oR¢oRy W]Prqdﬁctgwwéxﬁmdtmﬂll EsOdor(paa rml) @b MK digrnic dayexawml e

yel 1 ow 0i | vabied wih, aq&&s sodfun Y3 tﬁﬂggs@utl& (30?:9) Qmeﬁ%‘%n%%’tﬁ@fgt? é\ Q:J):5 11

4.22 (t, (t
4169093) ﬁk@sd | coppenprgted 41 vacgo bgfo@gbeing

130. 28 127(2"?42"192&1)’9"111161%&"@@‘1
1- (4- Chl or qlotifiediby mamgmdlsbycsﬁmmapsqneiqw%slﬂcmn{xﬁ@N%?g?ae fhtke (\éQuﬂﬁb 0g83650

PCTI US02/ 3 07 ri de nh ol
washed wit ﬁ@g Iﬂﬁé ]f%)ss "}4@4’%8A8H‘ zggﬂ‘@]eﬁﬁé’leéhectﬁ@ﬁmm\ﬂnm{ (félzl'#?%) was
added. The ashlpdilé yenaiv diek 6 rag,m%)wﬁchpdla)se I:UMSy(blt 8, ﬁ{)h‘y@l{ DUV QRE aE, Bgdazol e
(1.34 g, Qg&%ﬂz%%(% at _0C under ar? ]2'Cereact|on was
stirred at (b @ én“? F) 698 (. DB #ED5 2 MR (CDIGs) Ak B$8,i n
ey it ey, S n i o it By |

en wat er ed an e reaction acidified w ew

Y ekt

drops) the t h agueous sodi um hydrogen carbonate sol ution.

The product was extracted with Et OAC (3x30 m) and the organic |ayer was
washed with g@gque , ] ( ,pdqueous magnesi um
sul phate sof U T (4° ' ‘ F—r2c03), filtered
and concent r at et2p§ vadt(é Qbéa‘rmf@yt)elmﬂyhydplbﬂmmdhzm-om n@.lang) skvo mmol),

Conbi Fl ash
ErOAC | n haptnaade S il 2 i, SRTofie s S ARG s (RO (RS |

conpound (5 by ¢ 184 Xvaf?ﬁ(l@ %WPWdéﬂ gnd thepgoduet, WaE g8yacted HltNWA(G@QQSI)D 8
10. 48 (br. The ofghhic la?erz\ﬁaﬂwaﬁﬂed(ﬁlh ous Soddin tlﬁ&sul{e%at@s%n I 'FDl)i bﬁneSQO (n'il)

J=6. 3Hz, m  2H): 13C
130. 08, 12?2‘&“43(1(%?1)’ ?Btefej!zﬁ‘dz?mﬂégte‘éz" vaeyp. 'riormhfmgzpu d gy usng & Iscos. 66:
HPLC- M5 ( adombiFlash S@a6t (856 sifiddddluning 2tind heptald(11m{nd-069% BEPAC in heptane (40

105 Uit or BPbADE FIOAS RO AL Bl P 3R B Sorheing SSSNKOp s acpalig oil
rregllyl 6 021(11%3 $,186%). n‘H NRR (ﬁm’.l:l}) 5 suﬂgn;,m}bydpm(qn,dm)( 2.08/¢, 5=€ﬂHdzdilg) mxgl o, hand
Me 1 t 1 r o1 n

or oduf:t miigﬁ%é—?ls él“%f(g %’7@25 é&egbr}nﬁw Is) Oﬁﬂﬂc?leﬁ'a? ?‘nongm aacetate €

3.100 _3-(4-Chlorobutyl)-3H-benzooxazole-2-thione (S6NK 132

[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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The organic | ayer was washed w th aqueous sodi umt hi osul phate solution (5
m), brine (10 M), dried (K2C33), filtered and concentrated in vacuo
before being purified by using an Isco ConbiFlash Sq 16x [35 g silica
col umm, ewdo ongsdsept ane (1 mn), 0-50% Et OAc i n hept ane @P€A/USNE/31B08 50%

Et OA hept 40 t the titl KO |
Vel ow Oishmdud GINE 132 894 whitponsiRe gm0 SR D 31738 U . 728 By ©
4.06 (t, 21115@ 1@"%&%“225 @ ¥8P21i, 21D, é%@(tfijﬂs.ztﬁ,lﬂ)ﬂ), B06As, 1K), 1.3%4m, 28).25 (pent

J=6.6 Hz anmoni um acetate) [M+H +=225.1. 3. 100
3-(4-Chlor obutyl) 3H benzooxazol e-2-thi one (56NK132) [0209] Iodine (127 ng,

0h|5 mTB' %3 fiof) %ﬁ-(i%r H—xﬁdi)dﬂd-d!(idﬁe 2), t
chl or obutyT su XAz i on was
heat ed toy125¢“2f B\Y Zﬁ%ﬂ&t"‘ﬁ ﬁa ‘%"Femitt‘ %Iﬁﬁ%%s&%ng% a{“B |6gggtcj 2‘é)jl ate
sol ution ,ﬁlﬁomh)cm&ﬁﬁ RA6Hechan (L8 mhe7 pmed ot Cad: (B)&, phmed) “t\MFﬁNé%We‘P (3x30

m). Th 14l dabat | ut
(4 ox s, aaa*rﬂ%’@"%ﬁ“’?‘%‘&"“sw‘t’(a%@?%?‘tt‘?%??‘“"‘é‘*cofc ntgé‘?‘e’d“. "

vacuo. Thihases were seppratodi e aqwesuspliaseiag t-axtragiad itk HIQAR (SemRpThe cqepined, g6y [ 4. 1
g silica cal urm,dpgct @5,(53)9) aﬁﬁg?a%@fa‘,ted (odriless. Th&rd&%nﬁtn@%s piviflee py &n@hupid5 nin),

10% Et CALThVRE the t 45 VO
PCT/ USO 2fcameangrapmmﬁmatqﬁ%m%29 1idktog e %SWB%‘F‘ 6%%1\%? %g%so D NVR

gcgg:l?% 8 7@%@%5@2%?%@?1 560 (4B 350%32&1)7170@@,&&725« ?H), TSER6E, 2H)

3.101 1 (3
Chl or opr ofmy RH); IPELCM(M@OBM*?@#@'@{%@L [0210] A 500 nl flask was
charged with I Hindol -2, 3-di one (|sat|n) (3 62 g, 25 mol),
1ch|or03|odoroan(28n1 27_ D] and Cs2CO3 (18 g, 55 nmmol) in MeCN
(200 m ). 3.102hel-3rlodaprapyligh 51840/ 5P 48 hours. Water (50 m) and
Et CAc (50 m) eig adﬂgd nélTthsk, bﬁrquh;ﬁﬁe:&mwné 1@ pllomprepy))- rindeltE6ias° phase

t t ed Th ml i sgva ed

(Ra2son) @HEMBBHEIEE gt i) NELLs i 2 2R REPafidio mbEWRSwiiRl & 0 €1,
col um  Clyr oaBéuRg Waedn y10(:f) ©2s ad@bdOiy the Pphapsts aveee S@azte)teq Eh‘tg‘f%‘e"“ﬁ Rl2ase Py

d (85L 0 o R i .89, ap&ated) t
21y 3, soteseoRs el g g eomp il il B S BB B B e o 1
(anmoni umeagatentte pivé it Eude@Rcompodd (§F2MOS) @-Wta&)oﬁtﬂb’yt I\ igha (©vo2H: di one
85LMD5 f i d
(1-(3-chl)o?%gﬁ%rﬁéﬁz%ﬂg@%@ ‘Pf%qm(ﬁggﬂ\%gﬂrﬂ}gug% g, nmol ) and Nal
(0.327 g, 2.2 mmol) in acetone (10 M), was stirred at SOC for 24 hours.
Water (1031}, § ﬁggl ah1D1 gmsgtl(\_ﬁre separated. The aqueous phase

- acetone co re
\é\??e(r:le( N:2804) (0242 evé*p%ﬁpoﬁ‘%%“ °f&62ﬂ£%‘eﬂ§sgst“5“ got}g'eydﬁ%(@?%@ t ti c%\@npound
(BSLDS) - 6t Pl 31 B (DRbA: a6 2530, LEpumolz s disalvadin(ey THE (0 mb 80

( t, ( 1|2+ I nd @pd ‘3§1(d°‘§/?19"g;’ &515 H“"F“‘% wa é%q%%gﬁé s7m§x?g Wallcortildhed fBr 2 Achrs at 35°C and

overnight at room temperature. Water (20 ml) was added drop wise and very slowly, followed by
addition of HyO/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 (N2;SO4) 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) 8 1.92 (qv, 2H), 2.80 (t, 2H), 3.61 (t, 2H), 7.00 (,
1H), 7.05 (t, 1H), 7.33 (d, 1H), 7.55 (d, 1H).

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

[0213] Crude 3-(1H-indol-3-yl)propan-~1-ol (85LM16B) (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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[0212] A suspension of LiAlH4 (2.48g, 65mmol) in dry THE (140 ml) was
stirred ina 500 m flask. 3-(1Hindol-3-yl)propionic acid (5.38g, 28
mol ) was dissolved in dry THE (20 ml) and added slowy. The m xture was
heated to YEEY@¢Pring was continued for 2 hours at 35C Ffd/UHHERME ght at

t Feth ole d
][ gf)lmov\:gp‘gd’dg‘; E’dlgwf&/@ %fr*n%ég 78S Sm%oﬁqﬂ@ thefl h&An¥MoSBon Bthpétuye Sleompeyio

NaCH was efdz!)eldm(ﬂaht'ﬁhlﬂ seiptiop)was yeashefl w(éltliké pﬁﬁg@' M 8“t§ eﬁtrF‘quélagdsrllgdemé)r(E;;L?c

phase WSS‘Z g{gt{;}% e ﬁ\l@ dem,gl hm@pr(m (ﬂﬂ)l mecbrgaﬂiesﬂaabeo wagldmed (NeSQ)umd title
B 5.0 Q).
Ctep. v { MDA rUResplar e OmRRRE () (4 9 df Pt SRIRAOT

(t, 2H), Rq&k nbftreaédonlst wzthaﬁﬁ(rmerpuhmanoﬂ 05 (t, 1H), 7.33 (d, 1H), 7.55
(d, 1H). 3.104 Tol uene-eg-sulfonl c acid 3-(1Hindol-3-yl1 propyl ester 85L

17). [0213] Crude 3 (1H i ndol - 3- yI)propan | - ol (85LMl6B) (5.0 g, 29 mmol)
and pyri dgnes ABfdroxambdy\kfEbelizathiatol-debné (BSEMOATHE (140 m) in a 100

m flask. Th . f) 1g3-i d
(10.9 g, 5 ﬁnﬁ}#ﬁﬂf S &b m R Chals pnl e@% BrcbBlagNossy & g‘-”g%’“s o 8650
PCT/ US02/ aideiﬁ) ~agebpahol (.220mkea. 2bym@1b apd ChgOaf3.¢ 2 F!Eﬂ"l)lm% DN

heat t ml d dhie ghades ine

Waehed i SRR T RE eahtlid M0 ?S%‘B?E?%ﬁ“gﬁ‘ﬂ’e%‘“sﬁﬁ.a& yveitey
(10 n) alsebafaltqdaﬂhwaqmepha@emasrﬁ‘)emaﬁ? d with Jane (19 ih bH{’nfl iy ) and
evapor at e%f Odrilh ¥1Q§2§é4)taﬂd ;;/&atsdﬁté deyrie&iao bivé the cARETHIIEEnpO B (FAINI04) 40.508g) .

The materia he next reactltg %@%— ﬁagut further
purificat |gbﬂhema@051@599d@?f6‘}?d1°’§r?ﬁyﬂ?‘kﬂ?ﬁ? kT BEHFSChi azol - 2- one
(85LMD4). [0214] A 50 mM flask, charged with 2- hydroxybenzot hi azol (0.650
g, 4.3 mol di | . N, oy ¥ pl ) and Cs2CO3 (3.0
g, 9.2 mukis; 3-Erlhiere-2y rEP At 40C Tor 24 hours, Water (10
m) and Et OAc ([d,ﬂsm) menenlaﬂkdlecbhagdi me-ph@s)ebemﬂl@mls(@S%@r &t Q) mmphe 1-

phaces Rt PRGC KA AP (h Sh b AT i SEic, 0% sgmziﬁogme

title conpmi)yvehscfhiddd4)°C 6 23 bsurs.gyater(HmbaadEtOfc (Wa%‘ e

E:ﬁlag'; Ioog ﬁ%{f- se[pa%llggu'hr fdﬁg%g’pﬁghagyw fece%{rh% with B{0Ac316ml). The combined organic

th I 15] A
flask, ch aphgsd weictdriod 4%%%2@%%&&%‘6?38% Sﬁgé;gigvmfﬁ%v"%ﬁ? (J‘Zf af(;/“?
br om) 3 Cgh%%" %Eﬁ& (Eb(d)PEmm-l(eQmﬁeﬁl 8) to gide the Hiti®¢ompandl (BB (( &68030). 8. 8
t d d
B oA (10 mmi%@%aéao?m’a%ﬂf s st s @ Tl io-4t8 €6 05 00
vas re-extyaelLapyiiin (E1i9)¢.44 &), HPLOMS Gritioniant acatae) [MVEHH] pﬁ%hs were dried

(Na2SO4) and évaporated to dryness. The crude product was subjected to
colum chronmat ography (Si 02; EtOAc/n-heptane 1:8) to give the title

conpound (@wvn@ nefd) Pro6dug.13 rH NMR (CDC13) 6 1.10 (d, 3H), 2.45
(octet, 3 #31§% A oo ot -k, bilFsed With citfler @9 6/®)-3-bE8mo-Fméflyl-propancl (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 (N2;SO4) and concentrated in 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,COs (1.6 g, 5.0 mmol) in MeCN (30 ml) were reacted according to GP13 to give the
title crude compound (85LM72-60) (1.3 g).
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7.20 (m 2H), 7.35 (t, 1H), 7.40 (d, 1H); HPLC M5 (ammoni um acet at e)

[ MFH] *=242. 1. 3.107 Ceneral Procedure 13 (GP13) [0216] A 100 m fl ask,
charged with either (R - or (S)-3-brono-2-nethyl-propanol (1 equiv),

2- hydr oxy wemaaikésazol (1 equiv) mmol) and Cs2CO3 (1 equi \PCcTiUusove@ds (30 ml ),
was stirred at 50Cfor 48 hours V\ater ! -
added angl1a9 R 3-Elydraney gropyl)-31d-bengathiazol,c.q0g &< s re-extracted

with Et GAc ( 2{2{215)&0;9.@ n&%&wﬁbm gso g, amaﬁmmms-hyd:romdm(omscmﬁ hadb.0

concentrat ed vacuo to th roduct . The ed for
t he nexmmPBa@fllcéﬁost(’e?)g’ nﬁéﬁlﬁéﬁ "BL Vits readed ag%orﬁcgé %OclgfJl g t‘y\?%tﬂé

droxy 2 ﬂ%éﬁé{de%ﬂﬁ&hh(s’sﬂv&mmu higazol - 2- one (85LM72- 60) .

(S) - 3-Brono- 2- net hyl propanol (0.760 g, 5.0 mml ), 2-hydroxybenzot hi azol
(0.751 g, 5.0 mmol), and Cs2CAB (1.6 g, 5.0 mmol) in MeCN (30 ml) were
reacted WM___@!LM_WMW the title crude conpound (85LM/2-60)
(1.3 9). / 02 - ity a2l pIrilibiél (D ¥guivd waet h

|l pro yl)- SHV\@@R@M hfag? g @g@%ygé%ﬁl\g%%%mgq? e%ug( p% -2- ; g‘m<}/l3 panol
(0. 760 gdissmlvedrimdly) DCM- (ﬁ@ldﬂbmyab&@zr@kﬂﬁsbz'ﬁle ”(“Gt“"FS"iasétm gnd ‘f‘r‘ﬁ@ )t B ‘g Cs2Ca3

1.6 g, ubHledu déchig depDCM A8 nlp g
'E he '? it oélognygjéllo%gd%on g& gﬂ : lfegl %hlbﬂ&;téfqmngl %e% d?o : t(i)ce‘,g‘,gr gl \1/461
(GP 14) pﬁﬁmZ]waScmmledﬁyeﬂs for élhf’l‘)"é‘ﬁ‘ﬂ G'E 1RpE SOpperm for ¢ ‘@E{Lﬁ’ Foand pyri di ne

(4 equiv), & OLnYRE adid l‘érrM DBMné5Rturskdd aigireods sh@ifmrHicafbiopak(10 Fheandi xt ur e

il
was stirre r‘lvécooe to - foll
p-tol uenésdlwwﬁefl(l‘?:ﬁl)o?he(ﬂ’éga(“s Pgﬁﬁ M9 1 8%2@3¥0§ AA@V %S%LW%S(‘S; E‘Te crude
Stirring ygaﬁct%%ﬁdﬂéeﬁy&ﬂumﬂﬁfbrﬂaﬂfgrai:hm&@z,EﬁM)at roomtenperature for 2
hours. The solution was washed with hydrochloric acid (10 m, 1M then
sat urat ed aqueous sodi um bi car bonate (10 m) and f| naI I y wat er 0, m).
The organiiai Rar2-Bethyl-3rfidoxebenzel i 35EH

pr oduct \ﬁ purified by colum chrorrat ogr aphy (Sl 02 DCM 3.111 Tol uene 4
sul fonic

id (R 2 nethyl 3 2 oxobenzothjazol - 3- Vlc;l %‘rﬁ? §5LI\/I73-
61 . [0218] 3-[0Z1) - 3- H(B-dHydroxy-mathyiprappyPH-beotiar &f‘meaé '@he
(85LM72- 60), o 131 1%’5 fie 0 déﬁﬁ%)lmwﬁdlﬂlaﬁwp-(di’uea&mf@yl dtilorite (DIg) 14.2umghol)
p-tol uené%ulfonyﬁ’ lfl

, dy@ t
GPl4 to grerercatted wooriag Mﬁ%‘ddﬂél"e §%§L9€)|?§°‘8&‘3““% @Sﬁﬁ%dh@?}b% i C%{éwg ¥
A St 8 ot s o sl
OH) . 3. 117215T(6! IS4 gd{ﬂfﬂiﬁ%!“_&@r g“)( 27%@ W

0X0- benzot hi azol 3 yl')-nronvl ester (85LMO- 77 : [0219]
3-((9)- 3 -qesul?o\{ucpr 1d i

7.

[0219] 3-((S)-3-Hydroxy-2-methylpropyl)-3H-benzothiazol-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 (851.M90-77) (0.90 g, 46% - 2 steps).
'H NMR (CDCly) & 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 (t, 1H), 7.25-7.35 (m, 3H), 7.40 (d, 1H), 7.75 (d, 2H).

3.113 _3-(3-lodopropyl)-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 (Na,S0y), 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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g, 2.8 mol), pyridine (0.900 g, 11.4 nmol), and p-toluenesul fonyl chloride
(2.7 g, 14.2 mol) were reacted according to GPl4 to give the t|tIe
conmpound (85le90 77) (0.90 g, 46% - 2 steps). '"H NWR (CD0112,5U

3H), 2.45 R OH4R8650° 3 80-3.90 (m 2H), 3.90-4.00 (m 2H) %081’313%1)

7.15 (t, 8%?%? &%ﬂ_&g%ﬁs‘a’ll ed tgH)WhltZ pé@de(rdl‘hlg-ms sufficientl E);Enre £ok Rirthesredctidn.

3-(3-10d !
3- 23 chi SFBMWIPCBH t?ézoﬁtz(astﬁiz g{szﬂgnéﬂ&kbgb‘kkéi%z (¢ 2hgls7 QHz CHLHA LY, s

di s;sol ved 4|0qh@04?§8p? 0f130. d%a;}@ggl N¢{13(27,ﬂ58(@, 4H,3A8; HFooNYRWCDGded.0 The

m xture was heated to nder st i S a

sol ution &Hzmﬁh%z?SrﬁL(}HzﬁéIsc%déNfQ)@h’g%égaﬂ%]lgﬁfgt }ﬁclt a[gﬁli fiﬁ%&q%; B he
conbi ned grgagAg, 1BBage=gs dried (Na2SH), filtered and concentrat ed in
vacuo which gave the title conmpound (61KS80) (2.17 g, 98% as a colourl ess

oil which on 48 WD 03/ 028650 PCTI US02/ 31308 prol onged standing crystallised
to a whit e, newdRheral Dldcadualss (GRS ci ently pure for further reaction. 1H NWR

o2 0a (o, Iath Gt atat bl W' detjofodion Shppedhouyif-oits cqiphz SrecH
(CDC13) 0.4%ufylpifidriditiel (CeiftivV), N2 90. BDO(g, 0147 BrdiEd K.CP3 (0:07 &ﬁé@imzﬁzpwec}bs 8,

121.1, 12 ](l gﬂ)(aéé%fgsm %§§2€ or %\&%%‘mg ol a(.%l mult@f% v?hs Q&'I'Q)to I. ﬁmﬂdllﬂcwg hdded (2

d
gr gﬁleo%glrklyllsosmm mqsmazcmmz-loh@nwg)ém |aé<;°d amhglb m"grlllfﬁ ileﬁtea#ra.f%@“(hi“é“qu. v),
Nal = (0. 1OQn1Qtur O\&&@]ﬁlﬂg}‘gﬁ Itl)rou Rk i3an(ddidfe fion-kchdhg Gol i The bﬂ“lﬁk% wéslaed’ﬂ )

and shaken The reaction m dtgtlil $uS00 I . _and
DCM was acmédvleCzH (rojumy W}m‘tveth? prefygt wasglu eﬁrm gplunyn ‘f“ﬁﬂﬂl’ /ag;’)m%&‘én added
and the mphpkRe flboR {2 éolllmn\foﬂfneg)‘hnhlconIﬂﬁratemmthoe was filtered through
cotton onto an acidic ion-exchange colum. The colum was washed wth MeOH
(2 colum vol unes) then t he product was el uded of the colum using 10%
amoni um 4 ¥ ¢20ant rated i n vacuo.

3.115 342-(4-B 1 _ h :

[0222] 3- ((2 Chﬂh%&rt E§ )(%ﬂr"%tﬁ%%?ﬁu%“z% %‘?ﬁ%ﬁ%@ﬂ%@ﬁmﬁg i t,qggg)@)
and  4- but Lybxpylpxpemdinerm 028 g,0RBmgol) Gvefe neratdd)acegeding tocF RIS é‘dgla%@@rt'él? ﬁqnnoan@w
t t = LC- M5

ncetate) [ GRS ERERIIE HIRAIS ol e pat - e Vi
3H benzot hi azol - 2-one (67KK17f) [0223]

3-(2-Chl or e %) BB Ind (@7KX32H), 0. 15 nmol ) and
2- et hyl pi perrdine

give the title & eac(gﬁ&g?g@%? mxﬁmﬁiaﬁ

acetate) [ %ﬂﬂ[ylﬁxperu&%]@%ﬂ § olik immol) were reacted accordmg to GP15 to give the title compound

3 (5 o or akRbS U sCmpo HhI G Comiunais R E%ﬁﬁ?o 5935, 02 mol) and

E?;@

[0224] 3-(2-Chloroethyl)-3H-benzothiazol-2-one (62KK38) (0.043 g, 0.2 mmol) and
4-methylpiperidine (0.020 g, 0.2 mmol) were reacted according to GP15 to give the title compound
(67KK20c) (0.008 g, 14%). HPLC-MS (ammonium acetate) [M+H]" =277.3.

[0225] 3-(3-Chloropropyl)-3H-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
(62KK40d) (0.042 g, 63%). HPLC-MS (ammonium acetate) [M+H]" =333.1.
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4- et hyl pi peridine (0.020 g, 0.2 mml) were reacted according to GP 1S to
give the title conpound (67KK20c) (0.008 g, 14% . HPLC- M5 (anmoni um
acetate) [MHH + = 277.3. 3.118 343-(4-Bu eridin-1 Dill 1)nro

- 3H benz o eszBes8- one ( 62KK40d [ 0225] PCT/US02/31308

3- (3-Chl oropropyl ) - 3H benzot hi azol - 2- one ) and
4-but yl pi peri [dﬂﬂa ( 03<32Ehlgroprepyl)- %F‘)m\mﬂ?‘ﬂ Ki%%‘ﬁ‘&%ég@%‘gﬁggg f ngiag

give t hearfd I\/%E!Fy I‘(@ 028 @2 6144 Gabholf 0.’01@4!‘2&1@(1 ©86fling HPIQ?WS) @Blmtbh titken

acet at e)

ur opy! | -mmmmﬂié?%odi)dp"? %n%é“ 2’9@6‘%?2 %@‘A@%@}%ﬁg}gg{; PCT/ Us02/ 31308

[0226] 3-(3-Chloropropyl)-3H benzot hi azol 2 one (62KK21) (0.048 g, 0.21
mol ) and_12 et hyl 0 yeneksssct ed according to

(oo S'pSF‘ ace‘mmzo[ Mfﬁphmpmb ,ﬁdzm ol 282k Gf})& Péﬁﬁ?

acte ing to to give the ftitle
3-(3-Chl 6%%%@%" %CEE zot |azor1( oneq 62KK21%4%2M%§_§ 9?&11 .21 nmmol) and
4- et hy| popeundi6AEKQIE) (024 @, 4164')251’1@751]5)(3%?‘8“’? &Sf ording to GP 15 to
give the title conpound (67KKOLQ) (0 024 g, 41% . HPLC-MS (ammoni um
acet ate) [I\/H—|]+ 4 B
vl) but vl B:12H- Béh B Ipiperidin-1yRbu J'-'*"!L'

3- (4- Chl or obug)ﬁg 3H3qu@ﬂgrgu ijQenmlﬁaz(oBQ-KiQQ)ZKKEQ)Qﬂ-M% 080 2anobasd) and

4-but yl 028 245 t
G ve. 1 ho dtutsipeeiding GuRA & 039 mﬁaxere( g 3Gl BRI B8 ctpind> L0

acetate) (kutdoe) (0.5354 46%). mmaﬁsmnmﬁx agethiy) [MFET FdAR11 11) but | - 3H be
nzot hi azol - 2- one (67KKO4f1 [0229] 3-(4-Chloroeutyl)-3H benzot hi azol - 2-one
(62KK29) (0.025 g, O. 10 rrrml) and 2-et hyI pllperl d|7ne 0.011 g, 0.10 mmol)

were reactpd aqeqr-Hihnpipe Butyily3 Hibenzothjes e £67EK0BuUNd  (67KKO4f)

0.015 g, 479 LC - 1925lg, 03030l Barfdd (4
B T Tl

enzot hi azol one 7KK40
3- (4- Chl omwlpdrmmaleom@@tlﬁmmzqﬂwezemféﬂ (ae%@% ?tl’((ig eBAﬁ%ﬁm‘id) and
4- et hyl pi.pe & n{mﬁiu)ndb@tate meias edlatcording to GP15 to
gi ve the 6“ “54%'(6%1;% 2%9 %%483 (0.0 19 g), 6299 . HPLC- M5 (anmoni um
acet at e) [M+H]+ 305 1 . 124 3 [2 (4 Butyl | pi per
b o tﬁ " .-

in=l1-yl)elfyld a3k QA b :
3-(2-Chl d
il vy e e e i Artekt

Y

4- but yl pi peri
gi ve the hidelhglpiperdie (00010( £ 26K dfdol) @er@ reapteq, acpoming toPERLS\S
acetate) [ M % EK0dg)0.019 g, 62%). HPLC-MS (ammonium acetate) [M+H]" =305.1.

3.124 3-[2-(4-Butylpiperidin-1-ylethyl]-3H-benzooxazol-2-one (62KK40f)

[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
(62KKA40f) (0.014 g, 23%). HPLC-MS (ammonium acetate) [M-+H]" =303.1.

3.125 3.[2-(2-Ethylpiperidin-1-ylethyl]-3H-benzooxazol-2-one (67KK16-f)

[0232] 3-(2-Chloroethyl)-3H-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.
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3.125 3-r2-(2 Ethyl piperidin 1-yl)ethyl]_3H benzooxazol - 2-one (67KK16-f)

[ 0232] 3-(2-Chl oroethyl)-3H benzooxazol - 2-one (62KK39) (0.032 g, 0.16 mmol)
and 2-eth¥Y(ﬁyoer|d| ne (0.0 17 g, 0.15 mmol) were reacted according to GP
15 to give 28¢0e conpound (67KK16-f) (0.006 g, 15% . H4PYER0 R/é“g%lm‘mni um
acet at e) [M*H]I 3R 7o 34(2- \Aéw)tmﬁén%daaﬂoi-%ﬁe}/@mw)t(enwgm&) amde
(67KK16- Q) % ]3 4 50 03/ 028650 | USO2/ % 15 2331 the tle

3- (2- Chl oﬂormthxlplper@mﬂd@ 32 8x 843 mpoynuere ¢ g‘f""( ) %O%P O 1EVe S §Hen

4- et hyl pchﬁPaﬂa(@ldm@)l@ 095 ¢, 3898, HPT-MS\@tisonhamadetats) B EH] dﬂ@ o GP 15 to
give the tit conpound (67KK16-g) (0.015 g, 38% . HPLC- M5 (amoni um
acetate) [M-H + = 261. 3. 3 127 3-13 (4
But yl pi pery, ghn4lisya-b il HdEDexAzallconb (B2KEKAQe) [ 0234]

4- but yl pi peri dil 4k0 O‘gé é‘&)ﬁ(&zgl}%ﬁ V\%‘f?zéﬁ?%g%t(é%ﬂﬁ (90420 292%&%) tand

gi ve the tmal4ebutﬁpjmaﬁinlc(0 OB KKA.0¢ mnid)) HBS rrgacteszmaaordm\tp|£<»:£1‘9@;5 (t(arsws rthey Htle
acet at e) [I\/Hr v/ A tat =317.3.

Et hy! ui ) erfotmphing i?zic}“oé(?%ﬁ S %%%g%? (sgmonium agetato) MK =313
3-(3-Chl oropropyl) 3H benzooxazol - 2- one (62KK30) (0.021 g, 0.10 mmol ) and
2- et hyl pi pe dine 03 Q. yli

Vet hyl ni nefdsdd Bar; xifér)di%cw)ohﬂ g%hb%}m méqleao?edcmeoralﬁi Kdﬁ@ﬂll@)to [g%&ﬁﬁ] title
3-(3-Chl oropropﬂg

nzooxazol 62KK3 0,544 mml) and
4- et hyl pi gpmpoe r{éﬂ@@m)l@ Y3 e Y@ ”f"ﬂ%ﬁ‘t&gﬁ&?ﬁ%cm di %égb fo GP15 to
gi ve the t|tIe corrpound (67KK07 g) (0 016 g, 58% . HPLC- M5 (ammoni um

acet at 6‘) [ M‘" %3 94[-3 H- ben7n2xazol-2-

Butyl |l pin UXdZol - 2- {

3- (4- Chl or obut y[ozsew bmchmpmpylxaﬂfbenzp@@m{zwe ((6255439) 0.03! zood}%'l’ﬁld&nd
4- but yl pi pe IRCROGHING dive Pkt O
gi ve the tf“i %ﬁ%lg na - @é’éﬁl&gh?ﬁq%&n W@Hégearcﬁé%&?dﬁ Il\{E,, (_a;énPnl um
acet at e) [Mmﬂomdc(emom) (@O 163 58%4]. HPL.G-MS (ammonium acetate) [+

Et hyl ni peridin-I-vl)butyl]-3H benzooxazol 2-one (67KK06-f) [02381
3-(4-Chl orobutyl) 3H benzooxazol - 2- one (62KK2 0 0.10 nmml ) and
2-et hy| p| pads i -(AeButy] gl ld 1 N2k a b

()
&8&8ding to GP15 to

give the title ﬁggﬁgoung (4_@% G(g[)fy{ ﬁeﬁzda%gz-o;QQ%KKWL@NE‘g 0 2nmmroil)Lansd
acetate) | M;u i;nperl dine (0.028 g, 2() mmol) were reacted accor%mg tg' Gpl §/ to give the title compound

(62KK40h) (0.031 g, 47%). HPLC-MS (ammonium acetate) [M+H]" =331.2.

[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
(67KK06-f) (0.007 g, 23%). HPLC-MS (ammonium acetate) [M+H]" =303.1.

3.132  3-[4-(4-Methylpiperidin-1-yDbutyl]-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 !
equiv), 4-butylpiperidine (1.2 equiv), Nal (0.100 g, 0.67 mmol), and K,CO; (0.075 g, 0.54 mmol) in
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but vl | - 3H benzooxazol - 2-one (67KK016 1 [0239]

3-(4- Chl orobutyl)-3H benzooxazol - 2- one (62KK28) (0.023 g, 0.10 mml) and
4- et hyl pi peridine (0.010 g, 0.10 nmol) were reacted according to GP15 to
gi ve the wo bmo2sesonpound (67KK06-g) (0.009 g, 31% . HPLCREN(Sazys1308 um

acetate) [MrH + = 289.1. 3. 133 CGeneral procedure 16 16 4 m
vi al wasMetihmt) and staked-af $0 ¢ Wb?%ﬂ@ﬁ%@“@@‘ﬁéﬁﬁéﬁ%ﬁo 22‘%’8 r("%ldplqw V),

4- bgt %'4% e{na%e{}ﬁgéu&@ <N intNBIOAD2300mE. T dGifibimabbn, lagen svakedde@a 0. 075

1 WO 03/ 028650 PCT/ US en at
50 C f oracitip n'ewmngeé’ﬁl!‘!’inorﬁherﬁ‘“;’t“ﬂ’r gaW%specc{o‘S%té@PP%ﬁrg\lf’ %nmmé%lg?gqg%hﬁg
n ), andybhiRe Rhdshuel of’ﬁ&ccﬂulfﬁxﬁ&ﬁigﬂtﬂ%l mmnnﬁmmdrquem Me@H)(2 coturan wwmshed org.

| ayer vvas added an, .aci di Yagpgehed with
MeOH (2 &) sompendraird e 25e4eh %‘ﬁ’ l?"fﬁgwg ?%aﬁof t e coI umm. usi ng
10% amropbadiidiy Gt@ishade phase, MsfieH] uih 6tﬂ, epinmy,cA50¥P) mmpmabileshasentt MU i

vacuo. ct was ash CC and/or by prep. RP-HPLC
[conditi gﬁ?ﬂ g:%gmﬂnmma%e tgts)&eﬁeql(_uﬁ%&f)]lwum C18; columm, 250x21.2 mm nobile

phase, 20 m /mn, H20/ I\/ECN anmoni unmacet ate buffer (25nM] 3.134 3 f3 (4

gut gplcﬁf Lgin LRl e paR )Z@J()l=82§one SEKIR6 Kzgg) [0(2)4%]8
enzooxazal - 2-
mml ) and 4- b{f2¢1ipi pér(ﬁtﬁh P(QP}'O'AZI““thl'éH?f“W;'Z\?@F@%@1@&90& d él ng to

GP16. Pu 0l3 G wekeredciet |aec OUGRL6 Bﬁiﬁ@@a
(0. 039 E“I"IXP d%“tﬁl\hi/ﬁ&'d {6 031 5 whsicetlacsoo g ( )

-1.08(m mqy HBBC ¢p gjve tﬁqtnt@%m@%ﬁ@5g?ﬁ@%f( %W) 7(0?204]5 Q&Gl’} 307 2

Hz, CH2) g 02875(§ Ny ﬁy@m 2,366 1(08,(my9 B),111620dHzs 1129 B, 2 H), 097 ¢ 1.8 (m, 4Hy, CH2),

1078 St ok st g b g 5 T 18,y Fsss87

30.0, 332¢2(3
129. 9, 1%1 n@mmﬁah&m .47 SC2LRH0EB, 30[G>/B}p,+3£?7337% BE59, 3 135
34344-but'yl” piperidin R y

( 86KK25b)5680214877, 3121 4. c‘ﬁg dégg 3&3 199 e %vl‘égwg%nggoﬁoﬁxag% %‘é&%ﬁe

( 86KK21b)Mmif7 2431 . 9gvu9. 18 nmol ) and 4 but yl pi peridine (0.028 g, 0.20 mmol)
wer e reacted accordl ng to GP16. Purified by prep. RP-HPLC to give the
title conpound (86KK25b) (0 032 g, 52% 1H NIVR (CD3CD +
CDC13) 50.3386t ,3J[38:¢ ) 15,7 -ineetly R (BOBKISD) 1 gg. '1 87

4H) 2. 30 j 2 : 218406 o 3. 84
(' an 2. (@25@) ;(33@% W}% Al Biﬁmﬁb&m b k10,08 B)

CDC13) S 01143 mmoli4nch4-bwlpwendz@ ®.02%g, 01320 m'?@‘) é""eé%“@ 458" ine %EP;@Z %P%d 54. 9,
6.7, 107% yﬁﬁ+ Ziﬁ: ﬁpLé &Dgi% thd 8ifle Bompbird B6KKALH)30.03056 .56%). HHLNMRECDS@RTD NI um

acet at e) CDC13)8088(t J - 6.5 Hz, CH3), 1.27 — 1.11 (m, 9 H), 1.64 (4, I=12,1 Hz, 2 H), 1.98 — 1.87 (m,
4 H), 2.30 (s, CH), 2.35 (5, CHy), 239 —2.35 (m, 2 H), 2.84 (4, T = 11.7 Hz, 2 H), 3.84 (1, T = 6.7
Hz, CHy), 6.75 (s, 1 H), 6.81 (s, 1 H); “C NMR (CD;OD + CDC;) § 14.4, 14.4,21.6,23.8,25.6,
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
(ammonium acetate) [M+H] '=345.3. '

3.136  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 (86KK21c) (0.052 g, 0.23
mmol) and 4-butylpipetidine (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 + CDCl;)
5 0.88 (t, T = 7.0, CHs), 1.29 — 1.12 (m, 9 H), 1.65 (d, I = 11.1 Hz, 2 H), 2.00 — 1.89 (m, 4 H), 2.38
(s, CHs), 2.41 —2.38 (m, 2 H), 2.86 (d, 1= 11.9 Hz, 2 H), 3.87 (t, ] = 6.8, CH), 7.06 — 7.04 (m, 3
H); *C NMR (CD;0D + CDCls) 8 14.4, 214, 23.7, 25.6,29.9, 32.9, 36.6, 37.1, 41.5, 54.8, 56.7,
109.5, 111.3, 125.4, 129.9, 133.9, 143.9, 156.4; HPLC-MS (ammonium acetate) [M+H]"=331.3.
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3.136 3 f3-(4 butyl pi peridin-1-yllpropyl)-6-nethyl-3H benzooxazol - 2- one
(86KK25c) [0243] 3-(3-chlorpropyl)-6-nethyl-3H benzooxazol - 2- one (86KK21C)
(0.052 g, 0.23 nmmol) and 4-butyl pi peridine (0.035 g, 0.25 mol

reacted acd¥ 039786500 GP16. Purified by prep. RP-HPCL to fGAEURO é"f’?tle
conpound (86KK25c) (0.014 g, 18%. 'H NWR (CD3OD + CDC13) 80.88 (t, J =
7.0, CH3),1.29 -1. 12 (n19H) 1. 65(d J=11.1Hz ZFD 2.00- 1. S%éﬁaﬁ , 2. 38

(s, CH3), 23487 3 &1 prenyl)-Hmethyl-3A-bengaqxazol-2-one (86

3=6.8, OH2) . 7. 06 usD% ’ o 2 o /.1423. 7,
26 59 é 32?(844g (r@é-chidii«)prﬂﬁgdmf?l-ﬁgﬁﬂa ﬂaz@mnﬁﬂ&fld)ﬁl(ﬂo gA.14

8, 56.7
129.9, 133umol) angd-butylpiperidise (ﬂiﬂﬁbga\ﬁslf’( @m{;nwwea%ﬂll rfing %%éff%:ﬁ"g dA'%’r’z VO
bt X1 i nerTd, ““%Ff'ag"gt"g "aﬁ%“f"?%‘{df‘s‘mg o st 2 one f pekize gy 0244
ut X1 nl neri ne - nzo - £
3-(3-chl orfdbii%yl%/’l@» H;ﬁ?9-31rlt(5h s 5 mg’%iﬁgﬂ) ? @52'%7 0. 14
g!iIG) gnd 41&&4{&@9'@5@}3@2&2%%1@9m,1mmsgl(%fmr9ecﬂﬁa&:92ed7d @aa(moﬁdi)ng to

urified re |V |

(0. 022 e ?ém p@g@@jm 235, 5 350351 %.6 D U4 SEERE),
(t,J=7. 0 c3'1'6)4 1123%913&31515?2 9#1)9 lsmmmmg(ﬁnedﬂ)uniacs&em&umaw 2.37- 2.41
(m 2 H, Gy, 2.86(d, J = 11.9 Hz, 2 H), 3.87 (t, J = 6.9,
CH) , 692- 709(m 3 Ak 1SCN|\/R(CD3CD+CD013) S 14.4, 21.6, 23.8,
25.7, 29. 93133;3 D Bd6 y Bérod 86KK25

110. 4, 123. 9,13 35 5. 1
[ M+H] +=331. 3 §0f405$ ?—t-é ]139@ c?%ropﬁopgﬁ ,13% ﬂg%}éﬁﬁgﬁ%#%ﬁ@@l@)t @)056 g, 0.21
nropyl | - 3H-nfme]) ambx;bmylpqﬁﬂdme (BB g0 33 mnfcd)wesp reacted according to GP16. Purified by

>t outyl -2 @%&Q{Bg&g%ﬁt g&%@gmagam o2m9geso@§6ﬁrsmxcm@w5@wm 0.21

mol ) and piperi dine were reacted according to

GP16. Pur i § D@8l(tly= 66HzpCHRP HPL CLY @n,gBHh 1168 6d,4i 118 o ApBuhtd  b&ktmddy:

(0 103 g, = L, 67.1 3 4 -

e o BGR Ssaopcre

= 7.2 Hz, PEINMR ECBONHCDCLES 14.4.9325.5 2849, 320, 910(%57 6.6, 3. 1 g4 5488 7 19

- 7.11 (m @p@]{lﬁ) pf 3733, 32. 0,

33. 0, Y 71&@%0033%51%(1%?28% e (e T T W | T I R

141.7, 148.9, 156.7; HPLC- M5 (annnnlun1acetate) [ MPFH] +=373.3. 3.139 3 f3 (4

gutslukrer§Qg m%@aﬁ@a@h%iomﬂ 6 5f) [0246]
chl or oprop - Cchl or o- a one

mml ) and 4- but i;’fzﬂﬁ]per |3d?ﬁEl°'(°B'°W§hé@ﬁm@%g}ZbWﬁmé\gP@Kég%%%@d(oﬁg&f8| ng to

GP16. Puri finkfh 4 4-thkydiperidite (088 ¢, @.60iminol) heretredcted aconiimptedGR18GRUKERY py

CEAEN ) AL R e e

= 11.9 Hz, st@cng,ﬁﬁluosan@m 1762+, J =CH29, 2 H), 28 ~ 1.98 (017 4 {13 2.38 (i = 703&, NVR
(03D 8 M y3 14 7230 Bipbs ity - 10 e S g8t L 05 By S 0

acetate) [MﬂﬂOBi}%ﬂAQZBS 1516) 38433%1,36.8, 37.4, 41.9, 550 56.8, 110.9, 111.5, 125.1, 128.7,

Rer i i n- 1| propy s 5: AR b ASRARRIS AR E= BT, (86KK221)

[0247] 3-(3-chloropropyl)-5-methoxy-3H-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) § 0.88 (t, J = 6.9 Hz, CH;), 1.28 — 1.13 (m, 9 H), 1.65 (d, J=12.1 Hz, 2 H), 1.98 - 1.89 (m,
4 H), 239 (t, ] = 7.2 Hz, CH,), 2.86 (d, J = 11.9 Hz, 2 H), 3.81 (s, OCHy), 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); °C NMR (CDsOD + CDCls) 3
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[ 0247] 3-(3-chl oropropyl)-5-nmet hoxy-3H benzooxazol - 2- one (86KK21li) (0.041
g, 0.17 mml) and 4-butyl pi peridine (0.027 g, 0.19 mvol) were reacted
according to GP 16. Purifi ed by prep. RP-HPLC to give the title conmpound
(86KK22i ) W®o3@2865g, 36% . 'H NVR (CD3OD + PCT/US02/31308

CDC13) SO. 88(t, J=6. 9Hz, CH3) , 1. 28-1. 13(m 9H) , 1 NE , .98 -
1.89 (m 14.3,93.72 286( 29.§ 329 86:5.3T) 4248%("@1%4’&6‘5&392#6”2%]@9 %djj—-’B?)? 3.86
(t, J = Gsgk, H@s1%ms@an§€omunﬁao@ﬁteim+m*=ﬂ)1716 77 - 6.76 (m 1H, 7.11 -
7.09 (m 1 H):; T3C NVR (CD3CD + CDC13) S 53 WD 03/ 028650 PCT/US02/ 31308

14.3, 23.7, 256 298 329 36. 5, 371 41. 4, 548 56.4, 56.6, 96.9,
108.1, 13Q4P, 318 < -berpaRangly2fone{Bhlgdk) acet at e)

MeH +=347. L. 2 Ut
\[/I ) E]r;pyll- 5- {q%ﬂ é,ﬁgéé& I ;gifﬂ gﬁféie?%oéKu% ~one (36KK21k) (0.039 g, 0.17
3- (13- chl eimaly aid- l)lﬁbﬂplf’érldmedo-gﬂ pehifoonel) wlerexeastrd MPléoPlﬁsﬁsd ¥ 0.17

MU H gﬂi%k,@' E&%&a&ﬁ o binadd {%Sxfgzeﬂ(?he t:,%le C%mfﬂc(@ﬁoaysomdl ng to

(0. 032 g,t, 56%0.Hz, s}n,\)wmqemmmu BN 1.89( I £t11.9 Hz=2 .0+ OWE&@)‘*“?% 1. 09

9 4 9 : 9P #6083 (12,1 p2-J =
L HZH)d‘éS ﬁz,{,(@r%sg(&}r _111”?11{?%}1'9 3849 P- GSJHZBg;I;)nH Emg('g’%a&cggg 6.88 -
6.83 (m 7i09kgn, 2 H); 2’2:NMR(093Q%8 241239, 213@0»1»#«3% oo é“l 5.9, 563g7%0 U5
30.1, 33. 2810037 4 6 130.031 +123 Hz096.% J=
30 2 1o}, —2?131 oﬁg-a; 1155&1@95&)8133978(1 :;%&HZLO 03(J 3 251,3 HZ)(
156. 7, ]16111J=€240:OI@)£HU~ (amnnemwe e HEHILR ééetate) [ MtH] 4% =335. 1
3.142 3 f3 (4 butvloiueridin 1 y) aropyl] 6- f | uor o- 3Hbenzooxazol - 2- one

(97KK28) [0249] 3 3- chI or opro OX aghbh-H2- one (86KK21j )
T e 0 A
(0.090 g,3. . 0. 50 mol ) were

reacted accor qu to ﬁelﬁ}loraﬂépyi)l-@m.mm@H bémedxaﬁm(oa @KKEQM(Q\@@-B H$91) and

RP-HPLC t 0 ed 8§ NVR
(chon) ceued (¢ S lodif e BT0 R LSRN acghidnd0 Gg“fm 38N,
CHZ) 9@ash ¢t 8604 MCM/MIDH 20:B #Bd (prep. BPHPLCOO}give @Hzl}le comppynd H7KK28) 11 9

He, 6108\ 2i-117. 10
Dy 1hco0dsned TR G 8L 1570 €m), P3P0 00Nm o B Lef =17, 20 (m
56.9, 99. 8Hf),)1.99 -2086\utiA ), 2304 (70 Hz, CHA, P84 (¢, 13 11.9 He2 ), 340 QJH—z99H%Q9 0 (J

=19 4 13 2 Q5.6iz0;1, 3¥4,
(amoni un&gb}é{& e?gb] ’Mllj—ﬁ) 9?{%»&0%‘5’14@ Geégg? g)y%rlgéeﬂfgre éé ](293 0250]
A4 \n 3.4, was, £hB56E0IR (T 2.4 Hab 8P rdidy 1. 3H-4dm,

equi v), ut.yh pi geLigi 144 4€ ) =arzcalotﬁagyerrfptizccmg mOBnifd aasatatle) |n
MeCN (1 npf Mw ake%l dqgltzﬁ’éoﬁé ?gdr)yz% h. The reaction n(??(]ture was cool ed
tor.t., flMﬂé]r—?Wéé added (1 m), and the product extracted into ethyl
acetate (2 x 1 m). The conbined org. |ayer was added an acidic

i on- exchange col um. The col L was washed with MeOH (2 col um vol unes)

t hen t he pLéHysencrlBroeqolpad L t he col um using 10% amoni um hydr oxi de in
MeCH (2 col utmygzséjures) 4 nlindalpwaackharigedvevith 3-(3-bromopropyl)-3H- benzooxazol-2-one (1

equiv), 4-butylpiperidine (1.4 equiv), and K,COs (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 m/min, H,0/MeCN, ammoniumacetate buffer (25nM)].

3.144 3-[3-(4-butylpiperidin-1-yl)propyl]-6-methoxy-3 H-benzooxazol-2-one (97KK02a)

54



purified by flash CC and/or by prep. RP-HPLC [conditions: stationary phase,
Luna 15um C18; colum, 250x21.2 nm nobile phase, 20 ml/m n, H20/ MeCN,
anmoni unacetate buffer (25nM]. 3.144 3 f3

(4- but yl pi P PRS- yI ) nropyl | - 6- ngt hoxy- 3H benzooxazol - 2-KféU431R$2a) 54

WO 03/ 028650 PLBLISS02/ 1d methoxy-3H-benzooxazol-2-one (97KK01a) (0.093 g,
3-(3-Bronoprop ?H 33_%§§%‘L9%§ DoXAr

| KKO a 0. 56
mol ) and 046 mma}) epldrﬂelv\l‘tidpln@l% (@Q&ZQ%)%S%MW%P)Q%‘Zé"cP@H@tté}ginFP%gﬂg% ng to
?811 14P;r |bf¥| ed “%FEIE&B F@h &erhﬁ}o&'d\(ﬁléKWa} (01118 of P1Y0 U VMR (CIXQTD )5
0.89(t, 6)82I€tzJ€513)Hz;LCEI 11271 H@H?H?L T Tyl B2 B0 99~ b8 (. 804 W) 0. 3

9 t,&H72Iélz 2), 2.86 (d, J—-llSHzZH),378(s OCH,), 3.86 (t, J = 6.6 Hz, CHy), 7.10 —
(t,J=7.2Hz 2) 86(d, J=11. OCIQ—%) § 303(7 )1 gsglaiz%ﬁg%gﬂ 10-
6.78 (m :asna)(m,wmgw@dngp ‘12,22!9 %537é° 17368574 4% 37. 4,
41.6, 55. Qg35P6d, &67 9567 98*7@}{91&6\49 amfbtiuth acéta®) (M+H)53483. HPLC- VB

(ammoni um acét at e% 3. 3. 145 3 f3 (4 but~+lnineridin

1-yl)nronyll-5 7-di br orm 3H- benzooxazol 2- one (97KK02b) [0252]

3-(3-B Lk gr0-vBbtob¢ bancoxaDI-RI606 .gv KOPb) 38

0. E17 mrwgrﬂﬁﬁ? y ridine t@d ”

according to Gﬂzfz] Pur:?ﬁD m°B’>9p36¥gZ)9%ﬁ9%ﬁ£@%?%o%mve ?@ VEEL Sund

E:%é Tg)ég) 8% A?]t 1&1?81) gnd Wﬂﬁ@lpnp&ﬂrﬂlﬁd\(ﬂf@:@g 2D mmol) were reacted fccordl_u; z;;)ﬂ Punﬁ;i_

1.89 (m o RgP Rg"gg‘z‘%P g‘%é gﬁeé‘%% ?@Pﬁ@@mézbg%é??]g’ﬁiéll (’CD%O . 3.81

(t, J 6.6 ¢BCL)EER0.G, ?—$46Hz131-2)31(1m—102(rh-1)9H)13@ W@@D@@Dzﬂ),éﬁéré)”émm 3,

23.4, 24.8 H%% Z Q.2 86471 = fil7 Hz, 230, 31 é%—gssﬂ@% 73112721; ml17. 6,
78, 5 g S e

128. 4 1344 anmoni um acetate) [ MtH] +=473.0. 3. 146
3 L (4 butxHpi"0MRI(@DICHYhCRGH) 123,58 641RAS, 306,581z 30%38 31 4157 6t 56 §71R 6 2)

[0253] Cr ”ﬁ‘ér}du&%bg{so{"fﬂ{ @RYb 2, 14a. ?‘%ﬁ‘g? M§tfa’nhﬁcl}x¥\9:9a&%&b M +19rey76 87 KKO3a)

(0.074 g9) gridi’né 0.37 nmmol ) were reacted
according to GP17. Purlfled by prep. RP— HPLC to gi ve the title conmpound
(97KKO6a) £0, Bidd -( ~ VRS HBedoSkbzdIf2-0nd (97KKB6d) Hz, CH3),

1.26 - 1.1 ) )
2.34 (s, CH3), [025333 (tCruds 3=(37°erqnzopyltﬁ2) ‘tza°"aﬁ°q2' E(W)z@%w 3. 88

E tCD3gD +6 C@é%ﬁhabu@dﬁgendmﬁ @82 10.32 nidol) wefe fehoted ZecOBingo GP1HPurifl@GyNweD.

4, 23,6, 23.8
41.2, 54.5RPEB] Qto gigy the tﬁliz@@“ﬂ“l@ﬂﬂ‘r"ﬁ@l%ggg 'fé‘%@%‘ CCPA‘?D%JCQ@Q% 87 & ve
f)atm*r})nl um _?qextnl’gltcm [10d6H] 1-7B 4, 93H), 35&4& 13 1231 Hz, 2 H), 2.10 - 1.97 (m, é%};), 234 (s,
u ni neri al n-
[02%4] Cr u§E)82- 6350 %B%&lﬁ?{)w??? opy’ll-fgféJ 2%93%% %rzéeone I%Sb)
58 ?;;5279) Pz?:ﬂf ffﬁ%ﬁylm}ﬁmmgusom&m@) 01428 lﬁm3)6 %Baﬁiré%? iﬁm a&%@rfh ng
title corrpaérprd“l(?gf%éoég Air%‘%hﬁf‘rﬂwﬁ%gﬁééﬁ) ?%10 88 (t, ( &hﬁ{
CH3) , 132aceiat@w(rm-m3l—|) 1.61 (d, J =12.1 He, , 1.99 - 184(m 4
H, 2.39 (t, J'= 7.0 H, OH2),2.83 (d, J:113Hz 2H) 3.19 (sept, J =

6.8 Hz, CH), 3.89 (t,J 67HZ CHZ_) 703-700 m 2 17 - 7.13
(M 1 H; 3367 NMR-(4IRRY ? Q{SOPro (1-2-one 97 OZb

[0254] Crude 3-(3-bromopropyl)-7-1sopropy1-3H-benzooxazol-Z-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 (97KX06b) (0.044 g). 'H
NMR (CD;OD) & 0.88 (t, J = 6.3 Hz, CH,), 1.32 ~1.07 (m, 15 H), 1.61 (d,J=12.1 Hz, 2 H), 1.99 -
1.84 (m, 4 H), 2.39 (t, J = 7.0 Hz, CH,), 2.83 (d, = 11.3 Hz, 2 H), 3.19 (sept, J = 6.8 Hz, CH), 3.89
(t, J = 6.7 Hz, CHy), 7.03 - 7.00 (m, 2 H), 7.17 - 7.13 (M, 1 H); *C NMR (CD;OD) 5 14.4, 22.8,
239, 25.7, 29.9, 30.1, 33.2, 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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23.9, 25.7, 29.9, 30.1, 33.2, 36.9, 37.4, 41.8, 55.0, 57.0, 107.7, 121.3,
125.2, 132.3, 132.3, 141.4, 156.5; HPLC-MS (ammoni um acet at e)

[ MFH] +=359. 3. 55 WD 03/ 028650 3.148 3-[3-(4-butylpiperidin-1 1)pro

PCT/ US02/ 3@ 08028650 7- di i sonr oov1- 3H benzooxazol - 2- one ( 97HA7Es0pBRB8H1 Cr ude
3-(3-bronopropyl)-5, 7-di i sopropyl - 3H benzooxazol - 2- one (97KK03c) (0.077 g)
and 4-butyl pi peridine (0.040 g, 0.28 mml) wer e reacted according to GP17.

Pur 1 odalie 50Tl oyl 14)0. 056 _g).

H NMR ( = 12.1,
2 H), 2 17 - E)Zﬁﬂ (mcmgeH; -(3- broweprefy) %7-dHS9Pf2P>(@%' °“Z°H§"*Z8%2 & 935“2“’
3.15 (Sere(s @77& iperfdifle (094®8, 0(28, mmdolywére Teabted a@bﬂ)n,g t®G887 Purifie bb‘l) 6 92

1 QD) .6 14. 1
45 5. 3508 %@Lcwe T i comgorpd Gckogd g fiss 0 BR ol goasth
139.7, 1461,01.3156.18; (mHELﬁ) l\rﬁsg((a,mrmm U EC2IREE)01 (A H 2600, J4=723-QH|z93 33

4 bpul d d 3 KKO7
(400000, E’o%iéf%”mgp&aﬁ%‘% EXEiy vl (Ao e i S ORI A
(0.033 g, 0‘3é§h\mred[)30@md144pmwlzmmrs;maneoocsooza2@,35(3, 363, ‘913w‘é"r’é

S e i 5o, S T e

1. 27- 1. 134, 1. 66 (d, J= 119 Hz, . 2.03 - 195(m 4H), 2.47 (t,
J=6.8 Hz, CH2), 2.94 (d, J=106Hz 2H),378(s OCH3) 3.90 (s,
OCH3), 3.96 (t, J = 6.8 He, CHZ)654 . . 13C DR (CD3CD) 8
14. 4. 23.814924:[1-(4-BGyl@iperfin-2-yl)arpyi]-4.6dinmthoxys3 H-benzooxgzo :

115. 3, 125. 0, éﬂcﬂ: Mﬁ aﬂﬂmﬂ) @33et at
15 8 55 S, S gty ek oifadoe (T 1

1
propyl ] 7-4, Du@mmogppcb gqg]@;paxz@pqéo 4he Ol (gmebg}/er%reait%ﬂdmgto GP17. Purified
3- (3-br omgp rgpogxb)ﬁpicf LS hbesan @kK@fcp(tmz(s%mmza\m NMR 10D:0P) 0. 36

a7 gﬂ?ossv(edcw uf;ihé&&%g bos d@%@% A" ShEs R A B ERREY 0% v
%hg tHIZtI 1 29 flﬂg@z 2 1f)308 &, QCHﬁﬂ’@a(s,ocme%mm@D)“&’OHBBS%‘tl 831 =
(i 4 1y - ohem 2, ﬂqm<cév”bpa%z%szﬁgﬁ%9%32 3 sl 385! S

6.8 Hz, CHa)s 1809129, @3(9@ 16 1M, 139.5)161.7; HI8.C-M3 (G@ndnigm doetdye) [MHEED=377.3. 17 (m 1
H; 13C NVR (CD30D) 8 14.4, 23.9, 25.5, 30.0, 33.1, 36.8, 37.4, 42.3,
55.0, 56.9, 106.3 (J = 3.9 Hz), 111.0 (J = 17.1 Hz), 1258 (J = 6.8 Hz),
130. 7 (J F1504. 2[3H2ButIBpe Bprépy748mdro-3 - nef97BKI3) 55 6 HPLC- MBS

(ammoni um acet 5557)] [ I\/5|_g-bro‘fl‘}hogfrogyli"’7-ﬂuoro-3H benzooxazol-2-one (97KK12a) (0.100 g, 0.36
mmol) and 4-butylpiperidine (0.095 g, 0.67 mmol) were reacted according to GP17. Purified by
flash CC (SiO,; DCM/MeOH 10:1) and prep. RP-HPLC to give the title compound (97KK13)
(0.078 g, 65%). "H NMR (CD;OD) 3 0.88 (t, ] = 6.9 Hz, CHa), 1.29 — 1.07 (m, 9 H), 1.61 d, T =
11.9 Hz, 2 H), 1.99 — 1.84 (m, 4 H), 2.39 (t, J = 7.0 Hz, CH,), 2.83 (d,T=11.7Hz,2H),391 (t,J=
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)
§ 14.4, 23.9, 25.5, 30.0, 33.1, 36.8, 374, 42.3, 55.0, 56.9, 106.3 (J = 3.9 Hz), 111.0 J = 17.1 H2),
125.8 (0 = 6.8 Hz), 130.7 (J = 14.2 Hz), 1353 (1 = 4.8 Hz), 147.1 (J = 247.4), 155.6; HPLC-MS
(ammonium acetate) [M+H]'=335.3.

97KK16
[0258] Crude 3-(3-bromopropyl)-5,7-dichloro-6-methyl-3 H-benzooxazol-2-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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3.151 3 [3 (4 Butyipiperidin-l-y propyll-5

7-di chl oro- 6- net hyl - 3H benzooxazol - 2-one 97KK16 [ 02581 Crude

3-(3-brono ron 5 7-di chl or o- 6- met hyl - 3H- benzooxazol - 2- oneg@ﬁ)Q?KKle)
(0.051 9) g‘ﬂh‘g Pyl pi peridine (0.041 g, 0.29 mMvl) were 3% cor di ng

to GP17. Epui, Cyt t it 97KK16)
(0.016 §). sz : 23%%3%@ B B 03 BT P (U B R YRR
(t, J = 6. 6H238&Q3y 72HaEHo) 24 (3 ffls)o2-89 (d, 1=d37(F, 2 BD),3.8041, 1 = r&z7szcx=az), 1 97

- 1.87 % D 8
- HZ,(m27274(sH)H), c3131vﬁtt(c13105 Jc%cl‘?dﬂlw i677 %3%425’2’ 29%?1 8% @%%D .

coc13) 8 13 561‘6 1?9gs2§1780 %02 13% 9317)323?}5 3-‘(525 1’-113590 S @mmoniumsareRte) 56. 4,
109. 5, 117[1\6)*;1—1]1%99@ 130.8, 131.7, 139.5, 155.2; HPLC- MS (amoni um acet at e)
[ MEH] +=399. 2. 3. 152 Cener al procedure 18 (GP18) [02591 A4 m vial was
charged with 3H benzooxazol -2-one (1 equiv), 3-(4-

but yl pi peri. DR um-lB @Pls 1.2 equiv), diethyl azodicarboxylate (1.2

equiv), and tr nyl ph s iv), i.n. THE (4 nj) and shaken at
r.t. for 20 h. [lf#eﬁr eagt ?o rﬁl t{f?‘sezlrﬁéggg %‘Ue"g”?ﬁﬁi"%? ilqﬁ‘?") (1 gAHV) el4-
pr oduct ethsdmpoadurhylaprﬁtameol( 212 quiv)) . dicthel cenbicarbekyhted. (1 |2a)eq1i1v)/\/a%nd added

di |
Vol unes) ¥ RRRFRANA 2%k in THITAGH ST U050 Hirhe oiio8 i v
hydr oxi de dddedveaten (f mbeandthsprodust enteetyd infGHEO A¢ @dur:mlmme cpumbmédeg ua,;erfwlasash CC
and/ or by Ja&Pan ﬁﬁié‘ﬁh—@c&ﬁl%%ﬁuhﬁ”’?he csrrlﬁarqlm%}%%hggﬁeoﬂrgf@oﬂmémm{sgt .

col um, Zgﬁ nobi | e phase nmon1 unace
buf fer (2 Wﬁe Pfsdlfég'a%'alr“iﬁdeéﬁwﬁium Rpipg HO% apmppingdydokide in YieOH 5eqtuin 2601
A vial wasvohiés))Ehe Wodiltt Wadplirified bpfish BCNBdPb QRP-ﬁPI.(b mlams %fatlona.ry

br onopr opan-1 - ql 694 967

(4 ) and SOL%% foam &38’56“?'8?%%3*%12% r"é%?(‘:lf'lﬂﬁs%n%& mVéllﬂAangHhé@H, water
and t he pradumivmaegatebiffea2saed)]i nto Et CAc. The conbi ned org. |ayer was
dried over Na2SO4 and concentrated in vacuo. The material was used for the
next reaction step vvrthout further pur|f| cation. 3.154

3-f 3- (4- b4 thilpi

7d|chlor06et 3H pe z 30 ( 0
5, 7- Di chl or o- 6- gbﬁqll -3%— géﬁ%%xgﬂ%% Qﬁh 49%%% e g@%lé?ggso ol ) |
3- (4- but y| {5PPRPFIPD- -OFWQ9ﬂeo§)amnrolband(I@CQ?® %7 g17. Q@Hmhjh)MeC@ﬁ (et hY land was
azodi car baxiearbes® Yor234. G ol in
THE (4 m) eaCE’e(Zjh ag%g)er?gtl%ﬁ to (Y;‘I‘)gf amlgﬁ{r:??n c‘@ ggﬁu(?wa;%%m@w@;
DCM MeOH 2‘?5&?9‘% Orglaypes iged PrINLH elrltcprece@wpédm Hepuq. SThi kepdeyial
(0.058 g, vaaa%edformudwaremao&prwﬁaamhesp&f&mst J =6.6 H, CB), 1.28 -
1.04 (m 12 H, 1.61 (d, J=11.9 Hz, 2 H, 195-1.85(m4H) 2.38 (t, J
= 7.0 Hz, CH2)281(d J-117H22H)293 (q,J:74Hz CH2), 3.87
3-[83 pradi W HISDIED DGR ond

[0261] 5,7-Dichloro-6- ethyl-BH 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, ] = 6.6 Hz, CH;), 1.28 - 1.04 (m, 12 H), 1.61
(d,7=11.9 Hz, 2 H, 1.95 - 1.85 (m, 4 H), 2.38 (t, ] = 7.0 Hz, CH;), 2.81 (d, ) = 11.7 Hz, 2 H), 2.93
(9, = 7.4 Hz, CH,), 3.87 (t, ] = 6.6 Hz, CHy), 7.23 (s, 1 H); *C NMR (CD;OD + CDCL;) & 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-
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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- Brono- 3- 13- (4- but yl pi peridin-1-yl)propyl]-7-fluoro-3H benzooxazol - 2-one
(97KK15 a'w6@3/0085503/ 028650 PCT/ US02/ 31308 [0262] PCT/US02/31308

5-Brono-7-fl uo oox (97K 09 049 0.21 mm| ), 3
(4-butyl pi peri Bﬁﬁﬁl yl %Bﬁr “°’E5’I'3"7((2 g““@%%”@ ‘%(g%%f&qb? (og 049 8¢ %4 mamol), 3-
azodi car bQMWtﬁplﬁer(dﬁl-Wr@an-D-oQ&) 066MH 0 B3 niniud), BRI efddRRdrbogylatd (0DA4 @sz)S in

Dot Woort JBD, S AR O091 SEP IR il Pt wh e ESelingin 6P o P o)

(0.019 g, flahogC (&%W/@mh)aﬁﬁ)@m)RB}mLGOo(gtvpthbmleeco&pbmd (THER15-0). 23 -

1.04 8 J =
70 e e HARRCDGD sttt 40k 1 ahun By, 1 B Aol FpBskt 007
- 7.06 (nfd=R3HERIE, MY | hhimiddin 280t d=6)0 FAEHL); 226 (BT 2.11.3 HEBHH), 3.81

3-f 3- (But i L, I lx 2-

(97KK(15ub)¥t QZ% q%ﬁ Z}/’lrzblﬁ)rgqgﬁ E%%%P&C%%% 3‘%"%@@?@%&?' '3gn8, 0.79
mmol ), 3-(4- butyl piperidin-lyl)propan-1-ol (0.196 g, 0.98 nmol), diethyl

azodi carbgxys ag rﬂm-lo 0 alﬂuo?ml okt §ox(a£bl-§3>%e 7Kk1 § mmDI) in
THE (2 M) was react e accor g ur i

DCM MeCH 20: 1) [036 pr &F-Diftpern °P%9°’§ffz?}e2 R 97 ~“é @6%@9&9(@?%}(13@ b)
(0.063 g, bagmpendlﬂﬂwmp@@w@ 195 §,. 688 (ol Hdithyl hzcHlcarbokyl@d (0. ms %_{b*bs 1.64

E g j _:ﬁ%*}‘wﬂz“’é‘%% hﬂaga)éfs' é’tl JM%% “BT‘IQ—]'EQQZ '@P&’é ‘ea“’fe‘%afgmdlég é?gG{ 1§, Popt 'F§ by 72 86-

7.10 (m flash)CC (S303; MRAAMEDBDI 1)Snd $ref, RRBPEC 1@ Biva thedleQomp@nd (97B&K13-b) 37. 3,

1307, "13 04838 220, KNRg! oy 8% o sl o oy 3 600t 3 5023502, 1)

148. 3 ( J H),.’IZCDO(} 1.87 (m, 2HD) 2612z J = 7256HS, 2.84R0.C=NB.7 Kz 21H), 3.2, d e CGHL CH,),

(0 oo 808U B g P ghtl RSO AR R ki B 200 220,367

4,5, 7-Tri 8h8,828; ms&&mmammmmqum (JER034ERZ)G130T, 183 Srifre )6, Ha3- ( 4-

but yl pi pekL D L

azodi car b(&)x?/ gEHez ?83 %P s %&’3“2 ﬁ% ﬂgr?? Pglglgnp bgoigk-@[ tﬂ%'%?ﬁ%%\ﬁ

THE (5 myanmmrr@aet@fe 013é33}gtoGPl8 Purlfled by flash CC (SiQ

DCM MeOH 20: 1) and prep. RP-HPLC to give the title conpound (97KK29)
(0.085 g, 14% HNI\/R(OD+CDC137)8088(t J-67Hz CH3), 1.29 -
0.90 (m 8185 3 By 9‘;" Lip ore-3 Achenzoaxs ol -0 K29) OHz, CH2) ,
2.96 (d, J= 11[0964112 3,519 TrichlorBH-bénzookazl-Bofke KKﬂfJZ))sd g Q43(x§m01; » 13C

NVR ( CD30 3) 4,
54, 7,( 56. ‘,“YIR‘(I;D%‘? %g’?pﬁ“ f"fhi‘?%f’% &332@ “m@i%?thyﬁwd&“%%éﬂi%‘?%&_é ff@
(ammoni urrmnmbei_mdﬂ’@_)la ([Ol\ill-G-I]; H=971:8m4)) iBTHISE ml) was reacted according to GP18. Purified by
B e
4- met hoxy (B85 ige Y9 0 FEMR-(CDPR +CIIQLYS 8)88 (10] 345 Hy, CH;)7B29w0. 99 (m, 9 H), 1.65
3- (4- but y{DhRaRisGN 2 knys 1 PL PRSn, 4 8, 262 (172 7% 1) D), T, v M Y s m,

4.23 (t, ] = 6.8 Hz, CHy), 7.40 (s, 1 H); ®C NMR (CD,;0D + CDCly) 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.

[0265] A 4 ml vial was charged with 4-methoxy-3H-benzooxazol-2-one (92LH58)
(0.345 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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azodi car boxyl ate (0.152 g, 0.88 mml), and triphenyl phosphine (0.230 g,
0.88 mmol) in THE (4 m) and shaken at r.t. for 20 h. The reaction m xture
was added was added an acidic ion-exchange 58 WD 03/ 028650 PCT/ US02/ 31308
col um. Th&QEB#Owas washed with MeOH (2 col um vol unes)PAHEN2PHES br oduct

vas el udedco atm TR ofein Ui waﬁieaw,%cﬁmmtmvhmq{e%&m% oa&adas(éuda@bprm
vol unes). product  was urif y flash and prep.

RP- HPLC [c,tbmcrlwmb Hing k%tamawaw bydzide ip MeOH i%&th@wd“%%)uﬁlw PrQ%k‘zis 2 nm
nmobi | e ph 1e(QQ' frésﬁrum (SioR Meﬁl\ma PT5Rp| RPAEPEC Jkendiiohd: GlatiofadDpidhd, Liufh Qi ve

6.5 He, GG u&mo%SHor%%wén soished 20 i, %Hﬁ?”@%mmw?ww? el

(m4H), 2. ?(Qixnwﬁta?glﬂ thd Hitle d&h@bundzsvﬁﬁs()dA) .35 Jg;Lsi%)HkH NRRHCD,ODP& 088 (t JBCH3) ,

SR ( S0 Be Eh 1285 19 ey B 150 0,72 ab 2 gl oo G A2 4 4= 7 €

56. 8, 103.K, CHY(32.84 (d126.11,9 HZ 3.1, 3.921¢, OCH:DAH983t, Jl-—56.8®lz €ERYH.865- 6AMmE um

20 pr oy . POk 708 i B RSN GDOBh B £ 3BT g Roaes e 0l vas

char ged wissls, 56/8] 1038,31983¢1120:0x 32308, -124.61 &46.H) 2156169 HPL.C-MS Qam@onifn Sacemme) ) ,

3-(4-butyl ﬁ_gw n- 1-yl ) propan-| -01(0. 120 g, 0.60 nmol ), diethyl
azodi car bo[%/ €"(0.153 g, 0.60 mml ), and triphenyl phosphine (0.230 g,
0.60 mml) in THE (4 m) and shaken at r.t. for 20 h. The reaction mxture

Vas added ) %qg-?gba%p:)cncﬂhq rnj)% 99%3%{&3 iﬁldmbl-?r-g%ggﬂ._#l Eﬁ%gwas washed

W th MeOH T Z Totrarm roduc 0 col um

using 10% anmdf#6ém hyxﬂ Hdﬂll\ﬂéwaﬁcmwtﬁ TavifroasHfrberapaxagedR-ond f?@LHﬂ?er@?O was
purified by ofsl Agé, ﬁgﬁg%ggpendlﬁtl%)o aﬂﬁom 186 gm 6%&?%&;@%&

stationary phase col.um ase,

o T HAGARBERS0 AR mms@mé@smw@?so(agﬁwopdn T ¥ phand Pk sirs

&?g?ou Qd 68&2%  OFhé feabtibnQRiktuh wé’sﬁ?%edjvﬂal %chWBn aéil3 @c[ﬁ)ex&aﬁg@&h(rﬁn. gge cohﬁmﬁ :::)Z ,

2.41 (t, J“‘aST""O“"aiZ",i‘Et&Z?)!ﬂz(zéﬁ'(‘ﬂmj’ uings) then o P‘%“Hwab%ﬁ‘??é b?g",e cojumn gsrrggnl}q% ’

CH2) , 7. 4 ZammohiuaBhy(droxide inMeOR. (B 2olumi vcﬂ&nc(s)’fﬂhé.pxbl)luct WaOfurified bybRash GC (SiD,H) ;

HPLC- M5 t =362.

S [5- (- bur PR AP LR ToR athoms diesey s 5B G sPom B0 61

[02671 A 4mmi mebilel phases 20 helfmgie.dHy@/MeCB, #mmieriugiosttebyEerz@6%d) db —giaﬂedhmtltle
92LH49 1 | 0. 096

é, 0. 48) mm%pg&g |(%lﬁ8f)i azodi % %E%F‘?@%wggbggﬁ bgh a’oﬁéﬁ)’ngfo???’n%&nod—%'%(

{ri pheny! o 8/3Di hl (@01 18 7d1z & S Mol 4 (m AHRE2 (4 (, )7 el GEhhRd (Gt 7 ¢

for 20 h. jihegy Q%ﬁu am,ma@ $ig dﬁ%ﬁﬁ’z"d%s YRS ¥ 2ldge %%9%' plm: 7i99L7RE¢hange

col um. The col'u was washed colUrm voi unes) then the product
was el uded! Bk mﬁﬁéw%@mmlw%tem%lﬁnﬁ%. um hydroxide in MeOH (2 col um

vol unes). The product was purified prep. RP-HPLC [conditions: stationary
phase, Luna 15um C ; s /mn,

H2Q MeCN, e o RIR P i) P ¥

[0267] A4 ml v1al was charged with 5 7-dnodo-3H benzooxazol-2-one (92LH49)

(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 (CD;0D) 8 0.80 (t, J = 7.0 Hz, CH3), 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 (t, I = 7.0 Hz, CHy), 2.76 (d, J =
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conpound (92LH66) (0.068 g, 30%. 'H NVR (CD30D) 8 0.80 (t, J = 7.0 Hz,
CH3), 1.20 - 1.12 (m9H), 1.53(d, J=13. 1Hz, 2H), 1. 91- 1. 80(m 4H), 2. 33(t, J= 7.0
Hz, CH2), 2.76 (d, J = 59 WD 03/ 028650 PCTI US02/ 31308

11. 7THz, 2HwPes/Bédso J=6. 5Hz, CH2) , 7. 68- 7. 47(m 2H) 13CNVR( Cma@m)saz/iléom 23. 9,
25.0, 30.1, 33.1, 36.7, 37.4, 42.2, 55 74.6, 87.8 118.9, 133.9,
139.6, 145761z 253,37]8 (PLCSS B, @Hﬁnﬁﬁ#uﬁﬂaér@{%{%) QMGG%@@) 531434.6%3% [3 (4

Coo) 1P | ls8.61 N296132.9) HELne
(92LH75)9 0268%3Y3wn?p o %245&@ SE 6a)r7496;8'7§\,.01{189p 1393925264349,

4- met hyl M (amewpispyreae MaR 586920l - 2- one (92LH71) (0.100 g, 0.52 mmol ),
3-(4-butyl pi peridin-1- yI)propan | - I (0.124 g, 0.62 mml), dlethyl
azodi car hoxyl at e .10 2 _ h

0. 62 Mmool 3 fft-busypips ¢ f

was added was [gzdsled an4ali diabwnomhaegedhmdge-meml ﬂmproﬁﬂéfidmhzmmzvlébomashed

Usi ng. 103G Hﬁwﬁb R 31 Sl B R e FO AL 92 mcBPui 2

puri fi ed akodiqarbegylatd - 14PlgC0 62 amail), mslphewhhqsm @ 16k &5 .62 mmé) in g@m @18;

| 5 ioymgt at
butfer. (%’ggﬁ ]Sh%“’mr&efgpﬁtpe}k (o pedetion "r%é%’{?n ghzef %%‘M%%mioo 520) H NWR

( CD30D) ®omm901‘t(erpplu@a-|3ys wgshgcgwml MepH rppluqxg vp])lmes) j:_hey e(;aodugt was f@dgl qiiz 2

;') 3 82 08 Ll usEwah}Z amfnbitim ﬁdéerdeZn MeOHTQz Rlddn volurBe). (The at wa% 82 -

6. 90 (gnmPEflﬁﬁ by g W{-@&%@é}?on%st&%ﬂm Pgafe’&‘““azgs“?‘ g%"@“m‘k%@ﬂ E@’“h, 29. 9,

31.9, 35. n%bllg%hgse 4¢. 1141/m1'§4 I-ﬁO/l\E?@SN, ardniéhihacekatd . bufferl ZBaRM)] to give the title
129.6,130.0,1

a Lu c e MtH] +=373 2
3-j (4 butcymm%éu(%ﬁﬁi)i%wg §>r5869| F&%&ER@B&‘ ‘fé‘%b?%{? g&#‘b‘g%‘z(&bi%bg - 2-one
(7 9%%;? 147[6|Q§g§=]r lggylifz,ﬂm\aﬂ|(qﬂiﬂt§78|mﬂj’ 2W(0Ii]34|_|(m,2H),253 (s, CHs), 2.82 ~2.78 N
3 bt oot B § B iEr 2576 e g 60 sy i R BB
8222' car lb?wzl ,ava, 107,033, mo@942mgm1)9 388,0B6t9; nm,efgm Eﬁd_srﬁlmonem(l)_ll&@ g,

mml ) in en at r.t +205.0. e reaction mxture
was addecﬂz\?\lﬁsl%ﬁg@é%awmggﬁg?g@% r?&eetate)(g&ﬁmn? 3The col um was washed
with MeOH (2 col um vol unes) then the product was el uded of the col umm

using 10% ?6'3“5’\‘3‘6 N VBl i 0 e thy L1 vl’?b%%éxaz&[h%n??ﬁﬂﬂﬁ% was
purified By pr - ons. statlona una um
col um, 250x2]l02_59hm A ol |vial m@ﬁg%bwrﬁﬂrﬁl@yl'ﬁszmmH benzoRIZa et ate

buf f er (Z95Mre) tcved Vcﬁsstxﬂﬂl Ahs @iundﬂ)fn%gmml)(oom Qzamnmoz)zaﬁemyl H NVR
() s o winiiindstiod U b i,

12. 7 Hz azowarbdzyliti (%) @4’ 4(2rﬁlsz’H5’d “?hsﬂyb’ psgt mtﬂ% g 0212 grinaql) in 2 he,
CH2) , aﬁdjshalaenat il fob 2618, Thé rédction3miXfure was. added(was addel)an adidi0 Tontdxchadge= 7. O

00 gl Sy o gk o s i 513
127. 8, 13fe Goluthd Asifig 115 AmBonidRl fydiRideaimMeOHI(@ edlwhm velpmpsYi-Fle+pr8diGt wa. 163
General pgur 9 Hy &epl %Pfl-ﬁiCl[%ndmons 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;OD) 5 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, CHy), 2.58 (t, ] = 7.2 Hz, CH,),

2.98 (d, ] =11.5 Hz, 2 H), 3.36 - 3.31 (m, 1 H), 4.07 (t, ] = 7.0 Hz, CH,), 7.10 - 6.93 (m, 2 H); Bc

NMR (CD;0OD) & 14.2, 14.4, 23.9, 24.4, 26.9, 28.1, 30.0, 32.7, 364, 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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60 WD 03/ 028650 PCT/ US02/ 31308 [0270] A4 m vial was charged with

3-chl or oal kyl - 3H benzot hi azol -2-one (1 equiv), piperidine (1 equiv), Kl
(1.3 equi vﬁ%and K2C03 (1.3 equiv) in MeCN (2 m) and shaken at 50 C for
48 h. The 8¥928630 i xt ure was added water, the product exXGAR%¢ o

Et OAc, and the [mt};'cneﬁ 4 t"Gal vxlaﬁ’-l‘.ﬁd'r% ARG EHIR BB Hbenzbhhazpl D6t (1 ewi@

B ia s RL et KR Sy Bk A ot 307

[ 02 7 1] 3- (43 Iﬁrhé)fda&l%ﬂ imiktire s éded eiaker Mmdhcﬂﬂﬁa(t&ﬂiiol—lﬁl]))\c (ddd %&oglbm@i 9

, 4- but eridin 127 I and
oo (0. 1B é/"P Yot Fﬁ%"q( E%ti“?s R o) el o6 PuddBidiacimeo Arg Lo HEbAe, o
Purified hy4)!|ash CC (Si O2; EtOAc, I\/t:C]—I/EtOAc 1:4) to give the title
conpound (107LH03-1) (0.173 g, 53%. 1H NMVR (CD3OD) 8 0. 88 (m CH3), 1.38
- 1.19 (m 11H), 176-150(m6,194 -1.89 (m 2.28 (t, J = 7.
Hz, CH2), 4B § 8 H-brnzothiazel H034)) CHZ) 7.23 -
7.14 (m 2 : 8
e ( 5 H)25 [ézﬁ% 0? (%@hléx’éb%pw 5 7 gétémﬁxaécﬁ 2- oﬁgglOiLIlIblz édﬁﬁ %‘MB nﬁr{;@g GD)
112. 3, 123n@ylpipaiing (0.1374, 9,9 mmoD), K1 (0380 g, 1.3 Tamal), NM#E@W&%MW &t at )

[ MtH| +=36 Ty f'n inere reacted accordmg to GP19 Punﬁed by flash CC (SiO;; EtOAc, MeOH/EtOAc

3-[5-(4-Propy oxval ueridin-1- ﬁl) Ye& benzqt hi azol - %%e IC 3- 2)

[0272] 3- (54)@n|gypélpyetnlpyprypoapﬁb@ HohDL9473 8531 ’(‘M#ﬁ% %é%

mfg' 2(2 033 %@Dyh@mnmﬁﬁvdmgom 61%91914 Ds%é )zzsfﬁ Jéormﬂomz),lsﬂ(ml)

an e 0 ng,to
af%("j’bgi@ flgd ﬁg&t itle

4

P10 Puri THGE y? 40K COL=(8 5 CHey 633 -7
Corrpound ((%QH@UO@cM@ﬂaéﬁ)lmé?%su 25H2’¢MRZ:{5;®BQ3)29$36®,390 41.5,54.97598,4 Hz,

5 Lo 20y B0 30 i 17 g s Tl ﬁﬁ%mm%? bl ATl 2>

(m2H)395(tJ72Hz CHZ)722-714(m2 ,736-732(m1|—|)
748-746m / 2 24 27. 0, 28.4,
31.6, 43.5-:1e% 3 19 777, 138.4
171.5; HPLG I\/B[o(zammnB{(mChlompaﬁﬂ) 3{1%@@3@@-@ (13)7ILHQI) (0 203 g, 0.9 mmol), 4-
3-[6-(4- Bu +IIn| I

Jonaat Yoo ibpb PR 01k ¥ l0dEkKh) aZ(‘?F@‘SE?ﬁ%‘m‘aé%d“@%ﬁw%L‘%*
mol ), 4- Mo }ﬁbrmlv\,lﬂme t@ctpd 7aceprdigs go nfBl9) Pusd byzﬂ?ehgcc s mHP4S and

gﬁﬁo fl (e g g @A&% %Ze! . %lh@g}hp@&g;? Mnmag) (o823 teeatac BLONMRIED,0D5H19.

t h
conpound ( QQV[tHDEt 74)Hz, GH8b6Y— 15868, 9 mrllﬂﬁ/l? 1(6&?;9 §O%99'|8\le &W %éh8§ b5

;470142)19 %'Ihgi'ﬁzﬁ? 2.3~ 531élnﬁﬁﬁim765h74¥m9ﬂHi339GM?3(hﬂ2Hi323(f,U 77~12Frz_7 4
7.15 (m 2CHp,7 %23314(!17,23‘1) 1as- 13F|)(m, 17Hh74¥-47§5('@n}zq Mﬂ%?@%w) 8
14.5, 23.994275%, 278,784, 756, 33.528.9 59307006, 1823,923.8823.7, 124431274318,4,34L.9, 61

HPLC-MS (ammonium acetate) [M+H]"=363.3.

[0273] 3.(6-Chlorohexyl)-3 H-benzothiazol-2-one (107LH02) (0.243 g, 0.9 mmol), 4-

. butylpiperidine (0.127 g, 0.9 mmol), KI (0.200 g, 1.2 mmol), and K,CO; (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 (107LH04-1) (0.186 g, 55%). 'H NMR (CD;OD) 3 0.88 (m, CH;),
1.47 - 1.19 (m, 15 H), 1.72 — 1.63 (m, 4 H), 1.94 — 1.89 (m, 2 H), 2.28 (t, ] = 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;OD) & 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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WD 03/ 028650 PCT/ US02/31308 59.9, 112.3, 123.5, 123.7, 124.3, 127.7,
138.4, 171.4; HPLC-Ms (anmmoni um acetate) [ MH] +=375.3. 3. 167
3-[6-(4-Propyl oxypi peridi n-1-y)) hexyl)-3H benzot hi azol - 2- one (107LH04- 2)
[0274] 3- (vﬁe(ﬂmbmsohexyl ) - 3H benzot hi azol - 2-one (107LH02) P(C(T/mz/sgos 0.9

nmol 4- pro X per 0. , 1),
and 2(2(1)35 ; E’é@ YZ% leﬁrgo @4(3 riljzﬁ/gc%3§g ﬁi’/méﬁgg((: o ogltl:ugnor ng]e to :
GP19. Pur[[v[-u tsl=3b5'3flash CC (Si2; EtOAc, MOH EtQAc 1: 4) to give the title
conpound (107LH04 1) (0.159 g, 47% "H NVR (CD30D) S 0.90 (t, J =7.4 Hz,
CHS)189-134(m15H) 232- _ s, 2 H, 3.39
- 3.30 (672 ploky in-1¢yie pepyothig WAHR) 2' H), 7.35 -
7.32 (m 1 3C NV 10.9 2ftaod), 427. 3,
275, 26,2, ool 3;?6 G ‘%H%xg% gl °”§5ﬁ°<<‘f?%8@> Gisias ﬁ

124. 3, 12kopyloxysigeritiine1(.1294, Ol (24008 1 & el angt KoCOs mﬁ%&é 7mol) 3 168

Ceneral Rpoggenr Fz) 28 Q@P@%ctw%zc%}dlﬁ ?o rdpml ahnfwas&)}c MRSy et \Bidh EtOAc,
1- (3-chl oropropy

ar e (0 MeBHBIOAL Rd) o@sOhanle sompouel TRt TSt GomaP e VRSP 2 1 o
mol ) andy, N?é?'\s‘iﬁ @iz)cm d. s@haleﬂgmats 68262101718, 41H) The (reg e H)MBoa33E 00l ed

;ge[ a:e ?(?!?%}D H4 Wcﬁ%%%caﬂ)gé 1%\&%&}%:@%9%13%@?3%?{/ rllan gl&%ch)et !

exchange sEhHR (chith) %0ﬂ1qm!\@s3m5ladzmsn 3wwxz1edmos,vnlzan@§)s t hen

t he product was eI uted off the colu droxide in MeOH
(2 (F:)ol un%?%bl@ﬂ%é?”'i%“ 446l ﬁrt}?%nz ‘@Hg‘? AC %Q‘ydi ssol ved up in

acetone, dried (K2C03) and concentrated in vacuo bef ore being purified
further. 3.169 143 4 2- ethyl peridin-|-yl]propyl)-1

3-di hydro e 5NK 55 [0276] The reaction was carried out
according to t[oe75$PZOAlfsmhga12\wq9|c1mgﬂddvv1th-14(3 oploespreayidil 3(ddydrphenzoimilagelat ) . The

duct fi ; |
e o i NGRs f es aes C
min)). MeOBngolndry MaGaN (@i and shakeneat 60 3C for 19h ?ﬁ&}ea%@P wagengled to Hngod eﬂt i on
concent r i%ﬁgl)t% % Xe% Tih o&ubtt Jiv@s RHIAURG &@5%&3@5@ xab mi)n@d hiedsrgealdl layer de

salt (4 1.44 (m 4

1.95 E hr . lagdedxgjo a yarlap S@Pﬁ 1012 quchange 8élur(nb (The tcolutgﬁ)vas \&qsagg IY;?IH M%pg[ V] %olﬂrgn (br .

d, 2H) ., 3Jolfhed)then alé?rodﬂot Qs éllited SHffihe caluﬂaﬂ uging 10%H-mmahivb®hydngxideth) MeOB-RB [ M+
H+ 304.2. 3.1 Di net hvl cri di.

3-di hvdr Oﬁ‘é]ﬂ%lvﬁliuﬂlﬁéOTh(e?OIHﬁ Vas FETERY d[ Bf‘}cf‘f S(e)lverdeaf; Rl agﬁx{l/éég&%]a &R out
accor di ng ah®cdnbetrBRPR vias/b befoid bBing purifiet fiythei peri di ne (57 ny, 0.5 mol). MeOH
(2 M) and HO in ether (2 M 0.2nml) were added, 62

[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 HCI 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 (CD;OD) 8 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.

[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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WO 03/ 028650 PCTI US02/ 31308 the solution concentrated and the product
recrystallised from I\/teO—I—ether to give the title conpound (45NK-56) as the
hydrochl oride salt (17 nmg). "H NVR (CD30OD) S 0.95 (d, 1H), 4H) ,
1.21 (d, 1MOOH08650 4 0 67H), 1.67 (br, d, 0.67H), 1.83 PfTé‘ts"%’ 30”‘zH),
2.11 (m Oth834d)ytioR . cAAcenifalgd @id) the 2prdduct mcr}ﬁial)li,sed3ﬁ'6ﬁ MedH-efier 3BIdive the title( m

Co st e pamoosdestRlse) dgtyiodlondPsaif(th mef. ' Rk 8,00} 5 095 & 110,07,

1- [ 3- (4- Mty [181i (AeyE)g1 4t (de, OT6TH), Apsdr(br 4, (Bém)hyw-bmmaﬁm HHZAol, 033H)8.22

45NK- 58 I n
El nmet hyl )pl E)rg’r?zl gzng](%t'gg?gbb?@ m’%ﬁ(ﬁhzﬂg ’pur |J$ El?gg%ang

| sco Combi EhadD, B (6 XH); ACDGS B H-HTH288! (2 peaks). eI ut| ng DCI\/I (5 m n) 0- 15%
MeOH in DCM (20 mn), 15% MeOH in DCM (15 mn)). MeOH (2 m) and HO in
ether (2 M 0. 2mt wer e added the sol utlon concentrated to |ve the title
conmpound € 7 $-{4-Methylhi ; y rdibydrebe derol-2-one (N 8D 13) 8
0.93 (d, 3H), 1{(&4%]( m T:lameacti]en@?a's c&ﬂlz&ox{ﬂa@aorcﬂll@to tl?e @ﬁldﬁsﬁn& ﬂﬁgthylﬁgéﬂm(ebr
t, 2H), 294(dd % ? H, 7.09
(m 11-1), (5pmg O(SBmeIL Thqmduct@smn{iq@ps‘q];m E?Ql gnbt@ B9 16x (4.1g s111ca column,

1- [ 3- (4- ( HeRfigxXBORL (3 \Wid)P0-28% MEOH in-DENIRZEORINY,|15%. MeOH hyDICHaeNaa))y. Medaz@! - 2- 0

ei ng. pi pe PR HETn e i G orslacir it bt iono ot ke Wl PrPREusi ng

an | sco CodsiNK-s6 s e hidischlofidé @lt$24 mga ILNMRTCDCLES 093 () 38§,VI5¢ $mnim)) 1.6B- 15%

et her. ?ZDC%g%‘?n%) bap e dhha e Tnoteh Bymantbe bt 18 490 6ok 1)

conpound GHLMO9GR) 1HS10@r. RyEDdotyMSIMieHE 274.2.( 28 ng). 'H NVR (CD3OD) S
1.46 (dq, 2H), 1.69 (m 1H), 1.92 (br. d, 2H), 2.16 (tt, 2H), 2.76 (br. t,
2H), 3.01 (dd, 2H), 340(m 2H) 343(d 2H) 400(t 2H) 708(m
3H), 7.20 @aff2 1BH3-(4-(Iviiexyrithy i ihy & Ridnzoel-Prohd 1) (4SNK-

| i dene) pi pg%i din-1-vl]proper)- 1 3-di hvdr oben20| m dazol 2-one 45NK70 [0280]
The reacti was carried out according to the GP20 using 4-(3-

met hyl but yl i dend23Plper iTde rractioparas eartiesk qugjaccodmg pgythe GPZ) v piperiding-siMeatict
was purl fi @5‘8 rH§ Iors%aa Th§ﬁ@d1@9m uhﬂ&hlsﬁg ar fi¥%0 Combiflashis |1g§§4;1%1 SH{¥R col@hiit | Ng

AN q’BH‘))cH?‘?bgndgb at ed

15% Ve
(o y and ehgine PRVASER 3SR s BCH L Lmia f3 Metr 3
to give t henlfdndIHCIGOsD @M, §.ZhINKEéR)added, thi sohltiotl canhinated eegisethd titfelddmpoynd

218, (1, ok RIgs s e gidortsy by CATRD | ey &xiBp) 6345 ke 2%%91?@9%4@” 06

75, i e 5
131. 6, 137, Qir?%%é’é‘ l@l%slma%—?? by 292,055/ baseso PCT! Use2 31308

[0280] The reaction was carried out according to the GP20 wusing 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 HCI 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 (CD;0D) 3 0.86 (d, 6H), 1.55 (sept, 1H), 1.86 (t, 2H), 1.96 (i, 2H), 2.18 (t, 2H), 2.22 (t, 2H),
2.40 (m, 6H), 3.93 (t, 2H), 5.15 (t, 1H), 7.06 (m, 3H), 7.16 (m, 1H); *C NMR (CD;OD) 8 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+ HJ' 328.
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3.174 1-[3-(4-Pentyl pi peridin-1-yl)propyll-1,3-di hydrobenzoi m dazol - 2-one
(45NK71) [0281] The reaction was carried out according to the GP20 using
4-pentyl pi peridine hydrochloride trifluoroacetate (199 ng, 0.5 mmol). The
product waeo @mmsdsned using an Isco Conbi Fl ash Sgq 16x (4.PQOJ/Gs02/81388 col um,
eluting DCM (5 mn), 0-15% MeOH in DCM (20 mn), 15% MeOH in DCM (15
mn)). MOH (2 m) and HO |n et her (2 M 0. 2ml) vvere added the solution
concent r a3.e0 f ‘ Ln ) VO hl ori de saI t

o & A0 thida
4 1H N 4- 11
(2H) rrg)l 95 (m 1;:03 Oé%“("a%‘m ?ﬁé mﬁ?%‘ba‘(“B”]dmg(]:‘ %‘ﬁéﬁ%’”@g‘) (antygﬁf'(“ﬁ’?e 06 (m
3H), 7. 181y(1rvphlmlﬂ)e ﬁmm@e{atﬂl-(l% B IF. o, ThS product was purified using an Isco
( L3t o) AN 184 R4 HlidsPLoRRY) rielig BES )0 S5 INURP RBEMTR' RS, - 2 one
1- ( 3- Chl o¥3é MeObyin \RGM {23 mim). IMeEH (Zhiphrand BKH 7w ietiprd@2d) 0.2mb rverq atided, ithg 2. 0
ol ), 4- ki c&b&ﬁ%ﬂeﬁl 't(pgivé a'é%tlggom ufld mml%(ﬂathe ﬁ?@&hﬁﬂde &{tch %@l jy and

sodi um car bonat e wer e en in 0C for

18 h. TheNMBLED; %§8 (:to?rfﬁ)edl‘l b3$ (f{is 11H)gle Gy (br. 52HR) ¥ 9@\/@% d?e‘lf.i2 @akHhe
product exsy PHGA{)V@! éi“(t QHWos%eémtﬁz((%ﬂﬁ) TokMs 06 19f s ¢ | ayer was

dried (K2CX3), I'tered and concentrated in vacuo before being purified by
using an Isco Corrbl Flash Sq 16x (10 g si I i ca colum, eluting 0-15% MeCH in

?%ANQEO;B (50tlh ER R | ol S SebL (T Bt @_1__11_&3?&13% SERTU
I oc O .de S or neg a on
(4Min di oxane[%]nd rg‘&%@-?rarpr‘i% 45T 1%@5@*’2@%“ 70 {’ , %0

preci pi t ahmol)yditmtyl-pipsridiid (282 g 2Dmainaly, NaHi(300 HgMﬁn@WbdlﬁnQaﬁana(et(ZlﬁH)

]2‘ g;‘ E g}, &&’Oﬂéﬁg&f gha(kenFQné\iI_BJCNeé n&gaﬂ (80‘;1‘;I %Hi;lh gig&actl(o Was2?$ Q:d tp ré.nwil My 2H)
7.17 (m @mi) wasadded gnd thd phodudtrexgracted withi cthBacdi@e (3x2078)). Gm ergahic Il%tyecwahjr e 21
I( sz 1) [ ooqgg»] eii ), amt&sa 3&1 %&cmamleh by MuRre3 Féﬂ% 8% l?ﬂ'u%fr' 6f- 1&g mmol )

reaction vesse was added.
The r eactq:QS‘FPéFl g léﬁémerfﬂae coluran, elufipg 0-75% MeQFbin DN ¢32aminl then B3 MeQEa. 50
% 1.1 {mjdm)(lm )afladgﬁct Aol bﬁnﬂoﬁﬁ’& 4ISNK$1 oemgmlﬁ@ 'Hyc?&chlo'i-ldé salf R4s 24 h.
e reac ons | wasni n Qnt o a ion
exchange Lﬂh?d&zﬂ?‘b#ﬁé‘d&%’é W@&é&@&yﬁflf‘ﬁdl@@@—W%@H@@pdﬁrﬁWd! Whitss) . The
col umMm Wasecipitaid ehichi s ﬁlté(emd(c&e@oHlew]bgomss)o 91*‘(@3}11) h@u@ﬁlomm 4yas, el uted

Concen:r Hou PR RIS SRS R0, L L AR B Lone

pr ocedur ama M), # 04 (t0239)] 7.E(nf, BHY, 72D (18, D ;rxﬁpclcmaarssn‘med in vacuo to give the
desired product. 3.177 1-(4-f 4-Cycl ohexyl nethyl-piperidin- | -yllbutyl)-1
3-di hydr obenzi m dazol - 2-one (56NK118B-cp ) 64 WD 03/028650 PCT/ US02/ 31308
[ 0284] 4-3176Q\GenerhlBrodeduse Bl (GRA1eri di ne (18 ngy, 0.10 mmol ) and

ol e hachut viash) 3 CiEIRRG B 7 Debr 83905 ake i, b WERAr ¢ © Sed
gml) wer% added to a reactlon vessg 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 concentrated in vacuo to give the desired

product.

(56NK118B-cpd2)
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the trifluoroacetate salt of the title conmpound (56NK1 18-cpd2) (1.5 ng).
HPLC- M5 (ammoni um acetate) [MrH +=370.5. 3.178 1 (3 f4 C cIy

ohexyl et hyl - &g ridin-l-yl]propyl)-1 3-dihydrobenzim dazol - 2-one
( 56NK138- AIB(Y F & 4-(1- cyc| ohexyl net hyl ) pi peri di ne (18 n’bCTf@SOi/él%m) and
1- ( 3-i odopr opyh%zs‘” 4d(|tl & ve t he [j{,“ paie- (28 AL 0(1©6mfml) dad 112t4mmbaty1wer e

used accordin fl uoroacet ate,.s
conpound GB@Q?YQ@@GMN)N‘{&SOI@ -oR§)38 WWI\EB“‘(%W?FBH?‘%HF“&E‘B? atf’§fn°”f b&ﬁ] tg%‘% 5.

3. 179 1 (gd tﬁ%‘&oa@tﬂ@%Mﬁ&tﬂMé )il @pottd(s6NK1 J8pspaDY(.5-rig) IHPLC-MS (ammonium
i hydr obenzi m dazol -.2- one (56NK138- A2 [0286] 4-(2-Ethoxyethyl)piperidine

(16 my, O.asetoniMHI's38-51- (3-i odopropyl )- 1, 3- di hydr obenzoi mi dazol - 2- one (36
ng, 0.12 nmol) were used according to GP21 to give the trifluoroacetate

salt of tge t|tIe cgg%unq EgGlNKlag 4 é] (311 Ttvatdbh B b RIIRNI um

acetate)
pi peri di n-(smllgg[ pyl)-3-nethyl -1 3-di hydrobenzi m dazol - 2-one (56NK138- B1)

0287] 4-(1- I Quh81P
[1 (3- } od0|(or Ogciéz%glexy tcﬁ]ﬂ‘)’%‘yﬁg{éﬁg’kgg%nzgﬁlm&a%lé 2- onLéI)d ﬁg%domogy?
ol ) wer &,dikyirabeizoiniilazgl-2-oneGRE Ing, §-1gimmol) whes ysed pecgisinge &P&ﬂ é° gixp tth%f t he

E:\/Ek:—l]efg%)g Or?fgéggﬁi%??gﬁ i’l %%mpé%l é?/Neltdk?lﬁl%lg? p(efllgdr?%LFElr?)r opyl ?&éac?rt;tf )hyl

3- di hydr o®dRH]™B&#sZ0l - 2- one  (6NK138- B2) [0288] 4- ( 2- Et hoxyet hyl ) pi peri di ne
(16 nmg, 0.10 mmol) and 1- (3-i odopropyl) - 3-

nmet hyl -1, 3-di hydrobenzm m dazol - 38.ny, ..0..12 nmol ML ARA 6?34138-
accor di ng 3:-59GHA3-[¢-£2-Ethoxye peridine L-ylpropx Y YeLe Mﬁ%ﬂﬁpound
(56NK138- ng (7. 3 ny) . PLC—I\/S (ammnl um acet at e) [I\/H—I]+ 346.5. 3.182 3 (3
f4 Cycl ohexyl rre | - pi in .

( 56NK138- C1) b] s ?%E%WFM&B&FF%? % % 90, ‘é%g ”?‘? %°&8F°E’6D "Wl
and 1-(3-i &lﬁlﬂwb in)ndé?zbi—;bﬁfezoskmg,zmlz ammew(nssusng ac@rdixm 31 e give Bed
according t, tat
trifluoroa %[Pagetgtﬁﬁlt (grlftheqﬁle c?m%%mygorrpoun'ggqggg%ym 8- C ) (énum ar‘r;{;)a.e)
PLC- M5 (anjwoH](#3824et ate) [MrH +=373.4. 3.183 3 3 14 (2

Et hoxyet | hyl ) pi peridin-1-YlIpropyl)-3H benzot hi azol - 2- one (56NK138 C2)
[0290] 4-(2-Et hoxyet hyI piperidine (16 ng, Q.10 !
1- ( 3-i odop3.aéd yiglobexy methylypiperiding brylimop L2

accordi ng ES@N%BHO give the trifluoroacet at e
[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 -dihydrobenzimidazol-2-one
S6NK138-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 (ammonium

acetate) [M+H]'=346.5.

3.182 3-(3-[4-Cyclohexylmethyl-piperidin-1-yl]propyl)-3H-benzothiazol-2-one (S6NK138-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

65



salt of the title compound (56NK138-C2) (2.5 ng). HPLC-MS (anmoni um
acetate) [M-H] +=349.4. piperidin-I- |propyl)-1

3-di hyddr obenzi m dazol - 2- one (56NK136-A4) 3.184 1 (3 f4 Allyloxy [0291]
4- (1- Cycl svmesi2eesohyl ) pi peridine (18 ng, 0.10 mml) and POTAISOVBISHE opyl ) -

1, 3-di hydr obenzoi m da one (36 ) gto
GP21 to ifinerqapgiate iaf %i?%ﬁ% ‘g& ésg‘gﬂi’g #‘?ﬁz %) RS %Jr@oungiﬁ’?%%ﬂwsa- A4)
(10. 8 noym+H"™MMR4 CDC13) S 8.17 (br. s, 1H), 7.03-7.26 (m 4H), 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 1H), 3 99 (ap dt J=5.5 1. 7Hz, 2H),
3.93 (t, 31836398 ] ByID 3H-beng one 138-€

2.10 (m 2H), r‘&z ﬁfate-g-E][J }ﬁnd@bﬁm ;ﬂgggé %mol?- H}td 13(3@é)doﬁxﬂbyl)23ﬂ ,

HPLC- M5 (anmoni é

Al 'yl ox~pemthiadplt-aney(3§ meohid mmg) prerqwped accardipg m/EiP b@ﬁYWﬁH%&mi“eEﬁ
(S6NK136-) of Q %lﬂe c££po%hmogsmkmyd 0PI RBS | fgNeHPLO-MS), (abhribBiumokcdtatend
1-(3- |odogd_%£ - 3- met hyl - 1, 3- di hydr obenzoi m dazol - 2-one (38 ng, 0.12
mol ) werl €é49a‘bcord| ng to GP21 to give the trifluoroacetate salt of the
title conpound (56NK136 B4) (8 3 ng) "H NMR (CDC13) 57.07 (m 3H), 6.97
(m 1H, 5. , d , I , ‘ ..‘r
J=17.2, , 1 A per. ro 53 _ o? (1 GNE%A4 99 (ap.
dt J=5.5, 1. 7[01&11 2H; (1 Gycﬂ)cﬂae:@ﬂmetﬂﬁ)pﬁ)e@diﬂe (12 m)g,. 03041211011 snd kﬁylodcmrqpal)( m

2.72 s e 2
TAPSE ('a%ﬁ‘%ﬁ??ﬁ?&%@%"k ?]°ﬁxg‘i|] T N A gﬁ’? g (60R21 o 8 (2tm( GP;DZ)
[ 0293] Theiflastodeetate Galeldd thertitle ForpouBITEYIS136 M))(loamag)r SHNMR (EChDO Frﬁ% Sin DVF
(0.2 m), e ?29@% 4%12 FoFf @@%ﬁa 9“17’?%6@' 5, ﬁ&duﬁaCMzé tapddd, M9 2p8iRlackHZT he

reactions re s en is I.n 0 ng,
11 ol 1 ), 5 (Gacdad = 2 4HadD: %??&M&é-%%if?ﬁ%nﬁb 358 PR e
reacti ons; yf(nﬁ 1) |2 BC2 )R D (B TVl REYEEX S (il 21, )1.961t,0=2. 1,308 2Hp 99Xwmhange
col utm whi ¢ ad’been rewa hed with I\/Eq—iﬁé %?% vol unes). The col um
was \A/ashe%l‘f)d\/ﬂﬁﬁ(m’ﬁ%ﬁp?@ WH‘P‘\}B‘PW M ‘product was el uted of f
the col umm usi ng 5% aqueous NH3 in IVEO—| (1 colum volune) and concentrated

i n vacuo. The u d dakdioMRe Procedur e
and t he d%%—%é'reﬁ I[ga{ltvloxv-md% ém-fl-v?l ropM)H}Stthf' dr IQ B 202 s WD

03/ 028650(58NK}1 3684/ 31308 hydrOX| de (ZM The product was extracted with

Et CAc (3x5 dt h t il d
B ot i A, B SIARAE o 1, 1) 08 L

edesw%ﬁ ougégpzz%w?l (3
f 4- Met hyl mpihpler,a-dilayﬂwbeyxonrpqdww-on%GMhMZ mmgl) HeFA NP 31 ¥ ne
( S6NK125- @), u[x@%%%letﬁe JXEBME Rl RhipBina €sdNK 36°84) (8.3 1hk) THNNYR 4EKICLs) 8 7.07 (m,
1-(3- OdOpIr{f%w)(m,?’ iH),59§' (ap. ddﬁ 7=172, 10.4, 5.5Hz, 1H), 5.27 (ap. ddd, 1=17.2, 3.2, 1.7Hz, 1H),
5.15 (ap. ddd, 1=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, 3HD), 336 (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 NHs 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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di hydr obenzoi m dazol - 2-one (38 ng, 0.12 mmol) were used according to GP22
to give the title conpound (56NK125-A) (8.4 ng). 'H NMR (CDC13) S 7. 07 (m

6. 96 3.94 (t, J=7.0 Hz, 2H), 3.41 (s, 3 2. 84

2 37 (m 2§U%°¥‘%§5(m 4I(—|) 1.61 (m 2H)H)1 34 (m(slH)H) W/U%“%‘.m@ 0. 92
(d, J=6. 2*1% @Qﬁ a{mpswa&b@mh FiGAc (M il mRBle 4rgaiic 188 Wished
(4-Butyl erl yl)eth

|1 - obenzoi n | - 2- one 6NK117 A
[0295] ~ 4- Bithhrise pph @)ﬁ@aizé‘ °%°T8¥ﬁrﬁlvfwaﬁ%glieq? desERLRIROY: 1, 3- )
di hydr obenzoi m dazol - 2- one (35 ng, O. 12 mol ) were used according to GP22
toglvethetltle ( (1. - FHPLC- )\
acetate) [M&4 Vit UL S 007 B LS e - : e’
3-di hydrot;em1m_@)azol 2-one (56NK118 A) [0296] 4- Butyl pi peridine (14 ng,
0.10 mmol ) and 4-i0 L 3-.dih 0, 0.12
rrrml) wer)e used?’%?(‘%ordgﬁ’gﬂ?%’r)@éﬁ {10 mg%gi(?&%@ Afnpldézli&gog;ogglzgf‘ g(ﬁB A)
(11. 6 ny) .dihydrddbiRo(nGREAIR ons (98 62, (.02 mmpl) wep usedl ao@rding to3BF22 tp givp theditle 1)
3.90 (t, J=7. 0Hz 1 , L IR0
2H) (1 64 ° mp°‘iﬂ@«)(5g“ﬁ?zié‘)?§4%ﬁ % gc 513)(87’7 oﬁfﬁ 3}%68%?);%?91‘}& ;fﬂ g{ne)

uttyl pl per Y ﬁ@mmé’aﬁiﬂ% 1% {obRBgM-BPNEISRACL) [ 0297]
3-(4-Chl orcgg ?27 Jbéeinszgg;{(gzol e-2-thi oﬁem(a68 ng, 0.28 nmol) and Nal (210

ng, 1.4 mmol) in acetone (10m) vvere heated to 50C for 72h then cooled to

r.t. Aqueoyipgg SRM. idin qlamlh Adinitliazoviaened g 131d t he
product was extrac e nto Et QA\C 2x20 m) . The or anl | ayer i ed
(K2CcB), filter@®And é@ﬁ@'&’ﬁeflﬁ’t“&d 6% VBB U l(bl\/limf‘ﬂfg laédd\%\éﬁ‘)%

4-but yl pi pgihydbtRzoinidazab2-ok. (85 AR 0)12inimael) etre misddi deeordifig B ﬁP;z toegive theltitlel and

the reaction v £ sin (ca. 50 ny,
1.1 nmol /gﬁ°%%§§€hgdﬁﬁﬁg’g I‘I-%JLC'EI oﬁ%‘t}]‘\/\%&g{]&gﬁa%e[n ata—% % for 24 h. The
reactions were filtered, washing with MeOH (1 nl) onto a SCX i on exchange
o e e R MR s
col um -usi ng 5W&ﬂueod§3umlliaquﬁmﬁ/edli4(lm&ol 9r|1r91 \}’E)‘P?}}Te)anﬁndl @o‘ﬁ%"g gal%ed in
vacuo. They ﬂg&d&%&oﬂﬂﬁ&ob@uﬁd {3858k, Y1 2NhR6R vaiel té@l AcCirbiBe (oMSPED b gdeuheamel t he
desired fractions were concentra ed I n @%TP? 09 (&I Vé%ﬂ‘im et ate
salt of theompoupd(5eNkpHAILE Ag)" i um

gjelt ate) [ Milsndd d3-740Hz65‘H)V@8@ @zsaséﬂd@cmwmmmslmlmgm 1(@((%;%8 )

cl ohexxy |ner| [ ] r -2-one
[0298] 4- o} ‘gﬁ"{fé{ h@f{%@é&m& %%%ﬁ%hiﬂ"%(o 5 m) and MeCN

(0.5 M) was added to (3 I odopr opyl ) -1, 3-di hydr obenzoi m dazol - 2-one (76
ng, 0.24 ' i onmgol&{hu(nz 6'@(&3&3 8 mm') The

reaction queous SO

sol ution (5 ni) [629%] adde@- Chmuryﬂ)oﬂhquva@mey&meﬁ &5 me 8 Zﬁt gD LR
(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 mI) was added and the product was extracted into EtOAc (2x20
ml). The organic layer was dried (K;CO;), 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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(2x10 m), and the organic |layer was dried (K2CO3), filtered and
concentrated in vacuo. MeOH (1 nl) was added and the conpound was | oaded
onto a SCX i on exchange col um which had been prewashed with MeCH (2

col um volweex)2865the col um was washed with MeOH (2 col ureCT/usokorses) then
t he product was eluted off the colum using 5% aqueous NH3 in MeOH (1
colum volune) and concentrated in vacuo. The product was purified by
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by addition o di I h Et OAc
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om 2H) J(%} 58 (?ﬁmg.ﬁ@%irqgrga%'ﬁ%hoh Sﬂno(l)m Tifl:"x‘lacu&x \%s sﬁiir SJLI??%% i, 2
7H) 3zqmsoes7so@mn ma)sulphamsojnm (Canbhoves addedc EP&P@}‘W [”Rmﬂ]“wﬂ“t to3EtOfC, 95 1

(3 14 OXg Q}“p 55 bl layé{-MaElH:@éwd(}c@ab'thﬁM@ﬁdwoﬂZdﬁﬁat?dmriacu(J?WﬂTrB(lBZ)
[ 0299] 4 cIo eridine (33 “J%ﬂa’&lc % %nq1 MeCN
(0.5 i )miywes ax@ endt e mpguqdowd?%s‘ﬁ@PI}m Sﬁcggﬁ’&&i“ﬂ% ugn which bad Begh "0 o4

mol ), Kﬁ%ﬁeﬁ%ﬂymoﬁ é&ommlvblua@g Netle domnmgas Vousked mmM)eomme:ohmmct i on
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t. for 36 t hi 5
S L e Pt et AP P AT R M S8 APl o1 (
organi ¢ |\3yge) M&oﬁﬁehtﬁﬁer?(iiﬁmﬁhefprddham pamﬁbd(bm pmgﬂmatwaL§6M$ fmethodJd1) MeOH
1n the co

ol U iR FreReRren BBHoB HE BT (e Aoip RS g hitndhideighel Tho SG0EREE |
vwas was hegltridtddwithipelAe zaxsmmmmm@bmmlpyqrmwedmbmedau& dijpd {KeGQOm 8l of f

th I 5‘V trated
- vacuo, o A AT NSO o sss Aoy e

reparative L fj %Fd}ﬁzand
the desi(ped, IH)a%O’i ondHB M%O%ZKIZZW%&W P&H(‘B’fz}go PRipeh B 0%
(2M . Th q%cgmwgﬁ% %bdaﬁ“?ﬂ)wlﬁiloﬁ%c ¢19 SHAL)-MSaanrhdntunoragetatel | ayer

washed wi ried (K2C03) and concentrated in vacuo to give
t he tltld_'l\/{:'dﬂﬁéﬂﬁ}él (75NK58 B2) (9.1 ng). HPLC-MS (anmoni um acet at e)
[ MFH] +=359. 2. X193 1-( 3-(4- ButYperldln | - yI)provaI-IH-lndoI 2 3-dione

A

85LMD3cl d. . eridine (0.042 g
g 30 ol 3192 en otﬁ1a90"f—7 5- ( c 86

riol ) and 2GS, 062.cosofeABpeibo 33 i, GHBENOY FODGMYES b andaRBp 5 S0C
f (502 of 8K\, 8650
o Oughm\/\ﬁé% dto tlﬁé-léqﬁoérog\@fjﬂﬁo%%{awdrgnl (We{nﬁ @ﬂldﬁﬁll ﬁ K Qgé %8

PCT/ US02/ % Wer e separ at ed. 5 gse was
re- ext r aco.48l mmol)ranEtb@Aé72(m@ $i48 mrmHe T@o‘ﬁ?ﬁ“ﬁ’é&’%?"tﬁ’&ﬁ F*c‘ tpfﬁ’é & & thenaguepps o

gg’f‘ﬁ ﬁan: hg&gﬁuaftégglggﬁ{e%?luh& @ rrﬁé}‘@d%za/dgéﬁﬂ erHe rp#fea@ct W:’fﬁ)_éiéfoﬁ/ﬁteéﬁig@ EtOME (quedn)by
title  comdbnareudslmse bl Bisgoh and o lchess. S1BTHE oy wesl 1)
1.10-1.30 c(d'gll alﬁlltﬂa compof@fdl wd 1loade’ﬂ|'&1to alsg% 1011 eRthafig® collithil Wwhich &84 Heed bre(vaghed! H) |
2.40 (. |1_t?1 MeOH (% column voHnes) Tge célurhn i ashe7d' Vglth( lgIeOI-lllfQ collznriLoolumes) 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 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,COs) and
concentrated in vacuo to give the title compound (75NK58-B2) (9.1 mg). HPLC-MS (ammonium

acetate) [M+H]'=1359.2.

[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 CHCN (20 ml), was stirred at 50°C for 24 hours. Water (10 ml) and EtOAc (10 ml) were added
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(t, 1H), 7.55-7.65 (m 2H); HPLC-M5 (ammoni um acetate) [MH +=329.3. 3.194
1 (3-(4 Butyl pi peridin-1-yl)propyl)-1 3-di hydro-i ndol -2-one (85LML2) [0301]
A m xture of conpound 1-(3-(4-Butyl-piperidin-21-yl)- propylg 1H-i ndol - 2, 3-
di one (85LW€3/"§@0030 g, 0.09 nmol) and 10% Pd/ C cat al ystFQEU928138§ i n

acetic acid, é?ggé \Ferg%% | e mé}' Eﬁh\lav%r l‘eCexﬁ‘ﬁdt&l GthQ:ﬁéAm()OnWﬁsI'he

hydrogena?‘éd at ours. r renoval _of he_cat a
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The crude gk J pj¢. 1) h:K 0.8;(d, BE)AcIon-
nopt ane. 120 L WERRLES .I?S“?%“éﬁ%ﬂ@z?? Qﬁ’ﬁ%ﬁ%‘?’w‘oo'{mj 4%
"H NMR ( COCIB) 795-76595, ; 19@1-‘5 1*“&’80%“'36“ ?‘gr& (d, 2H), 1.75-1.80
(m 111), 1.85-1.95 (m 411) 2.40 (t, 211) 2. 80 (d 211), 3.48 (s, 2H),
3.80 (t, 211),1.. . , Sy oD . in, 2H):
HPLC- VS ( 2e¥8ni
3- (3- (4-Butyl pigsenj di nAImi;du}q)bbpwpom |1F(61<Q4-But(yBﬁled$§-1 -y Boe§D- N-mmiol-23-

flask
t o?aene 4%‘8‘?2%(]3% 03)‘3@ er | §| T’L)l?d/(? c%%’lﬁngs'f er )i%g‘%'{\l/ﬁgﬁd 61 i mlig) and
K2COB (2. Gompainibg 78% pamblbl)lc acld (omm) Q*@s)hyﬂrqsenamglt 89°C ifor@Q heyrs. 5@@ egpvabal

hours. V\attﬁerﬁe{ta%gst 31(;1)8'63 Fﬁl%glu{l&othmu% VEIE anPddQOwaR dthhdtD) BE 3sIeHon\REEL

separ at ed Rase “was re-extracted with Et OAC (20

conbi ned cnvgmmtq;i Wiates €K maraed BtOAsd1q mhowrsgddadhtp ¢ %@P%@EHW@W&“%% of The

(]3_ r g;i et g r S?S\lt}gthvl@ﬁ&oxﬂF b xﬁ%spyntﬁ) SHUYIMHE RICKB, ﬁlﬁ% @W%ga(rﬁb@ Aried=(NABOD, ) altE pt ane

d " (85LMLS MR
( CDC13) 6 Ya®Batgd to drynasp. Thf cnlg'? prodyst wﬁpuszi%by %1“813 tll&?matﬁfi?‘ﬁgﬁ ’8‘%38"1“”38 (m
411) 2. ttane gl)l% Bt ﬁﬁto dgwe tReltldle co%g&ﬁldéstu\@mllo 008.£98%§. 3 NMH \CDTLYI® (t,

L 20 ob10s1. 3%(% gl f%@(%{)BWé “E% I'Pdpﬁg— f"’%‘?pw §%m,

acet ate) [
3-di hydro-3, mﬂeal 212y, 912€ (4, B, 9%B)(t, LA E3D-6.95 (m, 1H), 7.00-7.05 (m, 1H), 7.20-7.30 (m, 2H);

3-(3-(4-But eridin-|- r +) i ndol e (85LML8) (0.156 g, 0.52) was
di ssol ved ?%L‘%k%éa‘(“l‘ }’#@ D%gﬁﬁﬁ 31%‘:_3213k and stirred at room tenperature.
Concentr at ed hydrochl oric acid (0 04 m, 0.52 mvol) was added slowy and

stirring osC O QYK 1588 ani. -111\-%3 sgﬂlq ) was added and t hen
aqueous s f ol | owed b X)\D
03/ 028650 PCT/ L8802 313681005l fladst phargewvrlth E’PWI@‘PGQ@!?O(W B 1 nSTUAe d

0T gani ¢ PHARSR: SRyl AMARER Gy RIARGIAEY (10 grineeo, Clhg, ot dde

product was puri umm. chr onat ogr ane 1:10)
and pr ep RFBOHFIL@{(QN)QGF‘!]) Hiagstiried g5 BP&@F% lﬁ‘fésg‘%egéﬂé’%la"gﬁ#é}‘%ﬁgs% N&ilts
(2f230><§/’1) NRde &R thép i tﬁé‘éﬁ%i@re sefhrdidd/ ThelqudddOp h&é&@dre eutactad witeBIOW&t(20nid) fTher 3)
Sn to give, the title co (,ngl
8 0.95 (t, cembinef organig phases;yere F?ﬁe%@% 568)1“@2 dqg%”'gﬁ)s]“’@f Q‘éyf%t
1.90- 2. 00 purified Hly, cotundd cromatdgdiphy ASER; EtﬁAGBi-l)eptaS¢ 48) (tengiveHpe title °°mP°“nd
(85LM18) (0.8 g, 10% -3 steps). "H NMR (CDCl;) & 0.95 (t, 3H), 1.18-1.38 (m, 8H), 1.65 (4, 3H),
1.83-1.98 (m, 4H), 2.40 (t, 2H), 2.78 (t, 2H), 2.90 (4, 2H), 6.98 (s, 1H), 7.10 (t, 1H), 7.20 (&, 1H),
7.35 (d, 1H), 7.62 (d, 1H); HPLC-MS (ammunium acetate) [M+H]"=299.3.

[0303] 3-(3-(4-Butylpiperidin-1-yl)propyl)-1H-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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6.80 (d, 1H), 7.00 (t, IH, 7.20-7.30 (m 2H); HPLC-MS (ammoni um acet at e)

[ MFH] +=315. 3. 3. 197 Ceneral Procedure 23 (GP23) [0304] A 7 m sealed vial,
charged with 4-propoxy-piperidine (1 equiv), chloroalkylheterocycle (1
equi v), Navo (#o2eep0i v) and K2C03 (equiv) in MeCN (4 ml), mnﬂnmm&l at 50

C for 24 hours. The_m xt ure wat e
ext ract i oF¥ragtion thQEtOAS &2‘%@%) Ezh"Tﬁ‘E“ é’}?ﬁb‘?rﬁaé’bc Bﬁaééasn Fvgrep%lefg e %Ner‘ em?fyl ed
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390(t 2H), 7.05-7.15 (m 2H), 7.15-7.25 (in, 2H); HPLC- M5 (anmoni um

acetate) EMH dgifedceddedd%oing (4 Butyl pi peri dine-1-yl ) propyl) 1
3-di hydr o-=benzi m dazol - 2-on

1 (3- el or opr ol 1. 3. i HparSaHEraA HUEH Wit EPPBRPLInt Gs oY) 4.

?Boggxyp' Qfﬁ&béikynﬁte&& ds8 Guivh) b&?(miv) and ¥ CO§ (hqﬁiBﬁmngeGN QOmiyve tirredratl K2C03
wer e reacted accor

corrpoung é%%ﬁ.f%%‘ﬁh - Themiyture;yas poure "“T\Wg? R&ﬁglfﬁ egkggﬂ%ﬁ Xt?onéﬁﬁ Ett?kéo 1.65

(m 2H), BLxZomb). Bl c6xﬁbmélH)rganh ﬂ&eﬁw&&drﬁqd](N&Sﬂ)Q afld avapqrated tozigness SThgsrude 00 (m

4 3.10- 00 (t, 2
7H2)5 7. 15pi°fir‘l’°9wgﬁr%“"g$?0°°“ggl ﬁ%na%ﬁlg( 2’( ammnl um ag)et at ((a) [Mlj)l-l] +=318. 3.

3.200 3-(3-(4-Butyl eridin-1 Div -2-hvdro 1 ro -3H—benzoth| azol - 2- one
(85LM 5 51£§395 4prgipds - whidaxdnoPaibyd @smesidi ne (0.152 g,

1.1 nmol no- 2- é T OXYPpr opy. '-B%W%W?'OO%)%E%S

(85LIVD4) (0. 3019388 and- (k@@brsopwy GH-gizogxagol-

stirred aty pdofypipRfidigd (0B85 0. 91#\&{@1), Kdioz83 g,ansd Etrﬂ%pm(dILQcmb 10 Mergel 9added
and the phases were separ ted. 6‘{3& ? ;lghase @0[0 /WI1
Et OAc ( 10/MmoD) Wefe repesedgsopy Q632 658 ey o 1B SIS TORRT I 2D Jhases
vere dri ednRNaEISEH)s @Rt SEDPDE@L .65 (i, @HYI 11)80€H). (mTIaH),dmﬁda)Op(mom)th omaso

(m, 2H), 2.40 (t, 2H), 2.65-2.75 (1, 2H), 3.20-3.30 (m, 1H), 3.40 (t, 2H), 3.90 (t, 2H), 7.05-7.15 (m,

2H), 7.15-7.25 (m, 2H); HPLC-MS (ammonium acetate) [M+H]*=319.3.

[0306] 1-(3-chloropropyl)-1,3-dihydro-benzimidazol-2-one (0.200 G, 0.95 mmol), 4-
propoxypiperidine (0.138 g, 0.95 mmol), Nal (0.285 g, 1.90 mmol), and K,CO; (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 ml flask, charged with 4-butylpiperidine (0.152 g, 1.1 mmol), crude 3-(3-
bromo-2-hydroxypropyl)-3H-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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purified by colum chromatography (S O2; Et QAc/n-heptane 1:3) to give the
title conpound (85LML5) (0.261 g, 28% -2 steps). 'HNVR (CDC13) 8 0.90-1.0
(m 6H), 1.15-1.30 (m 9H), 1.60- 1.70 (m 2H), 1.90 (t, 1 2.25 (t, 1H)
2.40 (m 10920 4y 1H), 2.75 (d, 1H), 2.90 (d, 1H), ?I%@S"%/a}f"éuki)
4.00-4. 15 (dpibined ldtganié - &eg wae dtied (I\ﬂa!iQO‘;) dndZvapbrdtdal t()fdl'yn&id) Thdﬂc@—p&(ﬂu{tmnl um

resne) gg”higyf“ @Prgg%ga st %&@dy@gﬁ P2 b9IRE]coRpd0q ™
net hyl pr Opydslmb}(oaelzgtzwazeiepsa mmaabmﬁaoeam(mgemy) 15080 (nﬁ,am,qmo.«) and

(20 m) and il it 3ds & tmddi ar .08 Bhambd 76l S s im, SShrc

aqueous phakie1NR4.00-61 2k, 1285, 7c10- 720 (h, HIWS-@ﬂ&(rﬂ,)ammwﬁfamdnluma@ma)c
phases vverﬁwg%i) (Na2804) and evaporated to dryness. The crude product was
1)

purified b chr omat ography (Si 02; Et OAc/ n-heptane 1:3). 3.202
3-(3-(4-Butyl -piperidin-I- yI - 2- et hyl - propyl ) - 3H benzot hi azol - 2- one
(85LML4) . 9L .4- e (0.471 g, 3.3 nmol),

3-(3-chlor E;QP GetrePblolod enzot hi azol -2-one (0.964 ¢ nmol ), Nal

(1.0 g, 6.7 mol0308land AK2t803 mlo flask, goharged Wit| piperisine  (F ewvéd %G@P@r g to
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4. 05 (dd, Hdphasés wéle gep&@.teﬂ nﬁhe% eous7pl13§3 Veds re-exdtheted/ wiOELOAR, (20dk). ThéESabide
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3- (314- Pr oPERYS ph a@%srwemﬂrleﬂ Bp$O9 %F‘f‘i‘?ﬁmﬁ‘? BfynesssThendeorerog e Poifs Ly
(85LMA9B) . colhBn diRdmAodriphp XSi0i; BEDAchh-héptdnd 9BH66) (0. 150 g, 0.62 mol ),
3-(3-chloro-2 nethyl propyl ) -3H benzot hi azol - 2-one (85LML3) (0.179 g, 0.74
nmol ), Nal (0 185 g, 1. 2 mml) and K2C1)3 (0 172 g, 1 2 mml) were reacted
accordi ng BQ0ZP2343-(4Byfyiviperitis yhpropyhleB H-bREIthiHD BOUM14). 23% . 'H
NVR (CDCl 3) 8 0 1.0 0 2. 00
(t, g_ 11) )2 &0%@% 4( IS’ B%'ldggf ?‘0547]1 % 3(1(”1@\@“? 3—%3 r1> thgetﬂ)‘ﬂrop)%@f{ 3 40
(t, 2H), 3bstaoﬂ1(aard-2 OJ.IHIO 964go® anol), Nady(1.0g, 61bmm012@n€ Kan 93 g, 630mmef) wargy)

7.40 (d, 1 b (Dﬂm
L a9 E, ¢ lzf%act(eé&@e&d 6‘% gﬁm lgHQ‘theQﬁl@Eé}ﬁﬁﬂmc{ Mtﬂmsgé@w% 23 erlgl)dl o

L oS S i an, 1 oADK QK 560 881 0080 Uy Lehnt KBS 115250, | o
MeCN (20 mis}y), WRgd St 2. ﬁﬂ(daiH)‘lf)ﬁb&ﬁrlPﬂ)& bs)(daﬁ};? 1{©7.20 (2 21yl 230andHE@c (20
e

aqueous phase was re 71

m) were added and t he phases were
WO 03/ 0286%% IW?MW%&CFP%%%%ﬁ £t OAc (20n1). The conbi ned

organic phases were dried ( Na2804) and evaporated to dryness. The crude
Iorgduct1 Wfa§ I f e ,' CC. (Si.02; O—L/h[p\/ll 2 e §_oe kMBI Y!  aine,
e Y [0310] 4- Propxyplpendme (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,CO; (0.172 g, 1.2 mmol) were reacted according to GP24 to give the title compound
(85L.M49b) (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 (i, 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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(85LM74-62S). [0312] Tol uene-4-sulfonic acid

(R) - 2- met hyl - 3- (2- oxobenzot hi azol - 3-yl ) - propyl ester (85LM/3-61) (0.900 g,
2.4 mmol ), 4-butyl piperidine (0-336 g, 2.4 mol ), and K2C03 (0.30 g, 2.4
mol ) wer avo em2sesd according to GP25 to give the title ceqrausoz3izes

P il i ok ko lofol B 7 2
3H, 2. Ty ’ﬂﬂéﬂ:mdg a&c{aasopumed@ms(cowmmmcmmm (dd, 1H), 7.10-7.20
(m 2H), : lI’—i) d, 1H); HPLC M5 (ammoni um acet at e)
[ MtH] =347. 3 3 206 3 (3 (4 Butyl p| perldln 1 yl 3 0313]

R) - 3- hychoe X g=(2- iyl in) 1y 3y d ;
gl'(()l Lene %@ﬁm%p acid (S)-2- met hyI 3- (2 0XO0- benzot hi azoI 3-yl)- pEopyI
ester ( (0.900 g, 2.4 nmmol), 4-butyl p| erldln &336
nmml ), and K2@E2) 0. 3dlugne-Psulfonierasid) Rydmeethyb3nkd-exp %&t@%ﬂ H§ 3501’@3 to gi ve
the title %(M@ Db 40??‘%@%‘5‘] R)-blir ﬂr‘éﬁ Qa(0234 ; 2.4 mitoly] MdRK,COPQID)g, B4
0.90-1.0 1.95
(t, 111)n§m&l) wéj peagied (mrd@wo?)Gﬁﬁn%)p o, thelt 00121"9‘53&%%‘2“@17&06}3)% §é& & &éﬁé
4.05 (dd,: ; d HRA5G, IVB

( n@%ﬁp%&{igﬁhbg}%&?ushmn@m, 1L.58-1.67 (A QH).8014) 1H) t

(amoni u 207 neral__Pr 6 0314] A
mi xture off)32.1532.30s b gyP Yd, 3H): 3SR LG LY ézg8l(dd21%}’|é(8% @K@O%ﬁt‘ﬁg@gééﬁﬁ

am ne (1. c(Ms CanBbaiu acktateDOMIBAM.4.1: 2, 3 nl) was shaken
at 40 C f’g'jr qhyhdfaﬁéﬁ?n%iure was cooled to roomterrper ature bef ore addi ng
resin bound isocyanate (ArgoNaut Technol ogl es Inc PS-l socyanate 3

equi v) angjzo@a% Bhemulyfiderigiba Aa)-(R R BH by eltdnen  t hr ough
cotton woQlI rfornmed and subsequently pur| f| ed by |onexchange (Vari an
BondEl ut ( LM ). Elution with 2.5 % NH4OH in MeOH and concentrati on
gave the tit| eSI3POUTEiBene-3-sMiiGacie3(S]-23-mRet3-(2-guedtienthiazal-LyR-propy eafer)

[Toct-2:e VI i 01 5 16989 s 060024
: b RaKNS 21 @&32“(‘1“?‘?5‘% &
e MGl
| 6
nmol ), anﬁw 2 38(1%(&%351 Wo)(m\/\mﬁlrssa%w AT 0801 (N TH), D.9GR to

th 018 0.
?Itve3H eJtH),BHliZSOGHZBB;IZZGQ@ 1H), ((isluH){ 7/9‘%#!!_3 %@%ﬁgfﬁrﬁ?‘) 1. 59

(ddd, 1H, ZLRrsYi&henidm gcktak “=34738. OHz) 1.85 (td, 1H,
72 \/\003/6%@5%5‘123 U%o ;}P?l,]il“sogls% Ona—|z, Baegmgﬁg 1.89 - 2.02 (m 3H),

2.11 (m 1H), 2.26 (t 2H, J=7.2Hz, - CH2CH2CH - N(from

bi oy of 333y7] Gla BpPanIlG tem)), 2.53 (m 1H J=18.CHz), 2.56 - 2.68
oH), 3 by t
(23 J=6. 8Hz, NP A AP s §°)d° %By@fgf%ﬁzﬁwwme]%@{%gl 2%?‘8?5(

bi cycl of 3 aRarkihe (At eqivEmd Bo§0; @ Pstyein) in MeODYDCML1:2.8 1ok wagishakery 3t 40 1%@r

(5(7:D(C):5L3)8 0. ; '}@guz%tugl 2 cfglgiﬁygoé'ﬁ tdmpefafinSbefors aftingresift bohdl isboyafiite PArgEiaud,

Technolog1es 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 % NH;OH in MeOH and concentration gave the title compounds.

(79K838 5).
[0315] 3-Pent-1-yny)-8-azabicyclo[3.2.1]oct-2-ene  (79KS36-5) (0.033 g, 0.188

mmol), 3-(3-Todopropyl)-3H-benzothiazol-2-one (61KS80) (0.072 g, 0.226 mmol), and KoCO;
(0.052 g, 0.376 mmol) were reacted according to GP26 to give the title compound (79KS38-5)
(0.018 g, 26%). 'H NMR (CDCl) § 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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122.7, 123.0, 123.1, 126.4, 135.3, 137.6, 170.2. HPLC- M5 (anmoni um
acetate): [M-H += 367.31 3.209 3-13-(3-Hex-vnvl-8-aza-bic cllo[3 2

|l oct - 2- en 8 vI ropyl | - 3H benzot hi azol - 2-one (79KS38-6) . g],

3- Hex- 1-y %?B.c ycl o[ 3. 2. 1] oct - 2- ene (79KS36-6) (0.0 US03/SH8Y mp ) ,
3-(3-1 odoprJGMH%JSWB@nlz%&m Qz(ol, 3B),Grld (B IKSI0§ (t( IH, oemgz, -OHMCmN{ﬁonand

fthe compaaael 37%11%%%-%%%%”%%@ 358698 3305 235 b33ty 15,
J=7.0Hz, - Gr*pHz,B.131z),3.35 (62H( IS 4H!D 4062 0H Eﬁlsw(ﬂom mcmmm—m 02 (d,
\;_068E|ZH)Z 9. 18%12=5.42 mz(h-om]m@@lo 1] Jolch-2-di &%} Qg%% 7018 {_Af ﬂ!j, 4}1“#@*% %CHZCH

-N (from bu(gg&’l‘ab[ﬁs”i i’]ng-’(%t“ %79@9@ §3yq 384 A Sf5.5.35 15951@ 80174896, 117.1,648 5,

2.56 2 23%, (294, 125 : 4. 02
(t, 2|(_|;ﬂ JH)SZZ;BHLZ N%frolm fr ;3}5?14;1%4_%&(22 @ili,i;b M§<lag§w£1;um &kﬁte%f%wﬂﬁé(%lrom

bi cycl o] 3. 2. 1] oct - 2-en- 8-yl systerr) 13C NI\/R (CDC13) 6 13.8, 19.2, 22.2,

26.8, 29.3,3.289. B.[3&BHEx-ynyBB-ada-bidiclod3.2ffoctre rop3f-337 beBbbotifiazofofe 111.1,
118. 4, 122. % 0, 123.1, 126. 4 135.7, 137 7 170. 1; HPLC- M5 (ammoni um
acet at e): | =+381. 32 3.210 3- [3 (3- Hept 1-vnvl - 8-aza-bicyclo[3 2

|3 1agt , 21en 8-yl §36by!| ]3-B¢x-bmy1-8iahabwdb[32 10?32 ;ga@ﬂ%&))(o 04903 8259 mmol),
ol ), 3. {%yﬁbg%' 8&’8%@? Syl 218 S ARIP (lodS e DAL byl i s 1 0%0s
mmol ) and m%gaqjed BB diog tmoP6 tagive tlxeemle tcerdpanad (TOKISAE6Y (©. 06332,654t o
TR i Wﬂ*’cﬁ%‘% D8R P 40, R0, B4 o8, o b Bri Gt} 1)

211), 1.59 Qdddbﬁ IT66Hz 24Hzy 12.1 ),ﬂrﬁé(d ﬂﬁ,MﬁHz)llaz(tq,dH 3. 6PB€;1‘88W)&6 -1. 84
(td, 1H,  J192.(@Hm), Bodims)iH),D.R0% 2H2J=Qf‘2H§zrth ACH: NO(@rom tgcyll%[ ) -011."9 en-a? 28

t, 2H J= 6 o g
(2 52 (d, 1M %%@H I%H {@"47%‘1“)2 %% (%5%3253(@21{@-46@;4?6”91@@23(% IIBH
JA§3 9T§C mlﬁsm A0 (ﬂﬂﬁm)g(fﬁmﬂ&r)((cﬂzwﬂﬁz-é 6.09k@) 18, 7J=@QHZ ﬁf(fr(nm 4H,
r 13

35.3, 41. 2%@8?%%‘”%'°“é‘7§’6y&° E%‘ﬁﬂé (Bég@ié’zp ab o 52%1215 812911331633 S?zzz 6,
123.3, 126344, 483, 45.6( A}, 56197304, 6&:4;@1; 1HP18@, NRR.7,( E2d0p 02U 126.8f 835) 13T WHH] +=

395. 34 3. 2339 RHRdas a?n ’ aza- bi 2vcl ol 3 2
|l oct - 2-en- 8-Vl | nronvI( @&‘Q‘E%ﬁ% |Ej l:%ne (79KS38-2). 73 WD 03/ 028650

PCT/ US02/ 31308 [0318] 4-(8- Azabl cycl 0[3 2.1]oct-2-en-3-yl)-but-3-yn-|-ol

79KS36- 2 0 PRMbr 80705 2-
E61KS80) %3(2@0 183 @J@Mmﬁﬁﬁ Zz%ke one

react ed act .to GP26 to give the title corrpound (79K838 2) ( 0 022 g,
599 . 'H NMR (Cmia) S31Hdp6 1 akia azdbibycld B2, 62-cfe 3{'}st§637)2|16)) 51 1g,6 A6, 1H

i;)” ohe). (n]:'ﬂ o ﬁ(é Ssdoprbbyty b Bmindi o L st shol o 4ol 20300 22 ana D, (™

(0.069 g, 0.500 mmol) were reacted according to GP26 to give the title compound (79KS838-7)
(0.057 g, 58%). "H NMR (CDCls) 5 0.90 (t, 3H, J=7.1Hz, -CH,CH;CH,CHj), 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, 1H,
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); BC NMR (CDCL) 8 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=O); 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 Ipropyl}-3H-
benzothiazol-2-one (79KS38-2),

)
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17.6Hz), 2.54 - 2.64 (in, 4H), 3.27 (dd, 1H, J=4.7Hz, 7.1Hz), 3.31 (t, 1H,
J=5.7Hz), 3.71 (t, 211, J=6.3Hz, -CHZCH OH), 4.04 (t, 2H, J=7.0Hz, N(from
Ar)-CH CH2CH2-), 6.08 (d, 1H, J=5.6Hz, H2 (from

bi cycl o[ 3.W20 03/028€0- 2- en- 8-yl system ), 7.10 - 7.44 (m 4HRCTAI2/3BBEC NVR

CDC13) 8 24.0, 8, 4 . 3. 4103 A5 7,

gz 7 %35 4 1110 1%?117 589 12‘2§‘§°[§21§&t °ﬁ§§l)%"tfg‘}£°lé§’§%6g Qlfﬁé tQfzno 2,
HPLC- VB ( R %nﬁfi -lodesropy by H-yerpothiazel-Boue. (1K880)1(9.039 g, 0.122 mmol) and K4COs

3- 13- [ 3- ( X0loy8lp 0% Y04n6M81) bveﬁértydcbed&c@mﬂ QG164 Bive the title comsaound 679KS38-2)(

| | oct - 2- en- 8- || |-

5. (5 roani i) b B8P Y bRy BRIS A 1isE s Tid 9n5§Hz@|93(P#9|&é§Hz>s)l FododB: g

8 ggg m:?{%ﬁ B?M)Sgiﬁgz@%prmrlgggmw éﬂﬁé? Isv@ﬁzm)zagng g %g&% g@ﬁ 13;0 P26
t th 1% é FLag ! {g%o $Hz). 3. 5 3

%Ogil \E/de J;—liBHzJ}ggf&bngH)itgz 041z Zﬁﬁmgz?éﬁ?g a&%?iﬁ;ﬂg%é%;%i%&g SgHziHQ -

m c[3'623 Yreystem 0 L 7:44 T 4 Ch) 52
%76932H)z 26192289334, 3 ®£}413§r§§i@, £33, 572,L6131£27,285z4 1ML. Q,flrldm my?a&s QJ—IZG:IQEZ ),
6.04 (d, 1'2"643%951'527)7 17?)21ﬁPLchs4g$m§d%mﬁli'écetﬁ£) M Nygg (CDC13) 8 16. 2,
26.8, 29.9, 31.6, , . bb.'b 0, 81.3, 88.5,
111.1, 118.2, 122 7 123. o 123.1. 126.4, 136.0, 137.6, 170.2: HPLC- MVB
(ammnl ummet &

3-[3-(3-Pr,0 T 32Il-oct 8-yl T enzot hi azol - 2- one
(79KS83 Z)be%%%g one9J79(i(yS%8(3{
8-tertButyl oxyqosllspnyls-@-Ameiaydlo[Saa]mi)exsy-gll)-@émgm-‘u]-@ct(m% APK@Ma3 0. 012

e N R

conver si orkK:60; (OnQﬁSsst QaﬂOmmgplhu«trereaabd femldingciM26 edgivethotitte dompwas (79K S38-

concentr atyg Ipﬁ?ﬁf 2 ' e t

concentrat é Og%cga&h}g e Cﬁjebs’t(}l tg/la{gté} dl’ lahg4?%%094gf 1%@2)’61“& @, 1H,

3- (3- | odogrbpiHz)- Bﬁ'ti’eWz(éb ﬁﬁhi&ﬁ 2-16dm911(1}32K2580?H,(J&6@H8),QSOM,OHGWMI) and

K2C03 (0. G52 -2,63Q mogg ﬁ %f:wgiﬁwaemw ﬁzir I= 556’1%9 -0 Egzd 4.4 g,'

conpound ([/9KS83-2 0. 011

cmz)mch(z)“ J‘%’%ﬂ? on fyr) C%Hr 6%@ 111 ! 5%7 7441(m42 »Ari:?

% ig ( 1. RBDCH) & 1?1,]2)68 198016, 13.83560Mm1.3145.6, $3.5387.0, &@@19%82@11319544 (
m m

TR S SN BE&L}% dgapp b ke hhmghiug deslon padrr = 3.5 40" 0

59.8, 111.4, 122.7, 122.9, 123.1, 126.4, 137.7; HPLC M5 (ammnl um acetate):

[ MeH] += 373721;‘6 376( =P 5 r@%ﬁ% 2-one

3-[3-(3-Butylr-8-aza- yC
( 79KS96- 2) [ 03443208 t&%umlyxmrye@ﬂﬁmmpm &amwioy¢lo[azau@taue Ay B (@121

] oct ane (79&8929,.1&,91 OinISEVITHRIL) fol
3-(3- Iodo(%r Oﬁé )l_be3l—|-)glgsgc%stglr‘{falznol 2-one f%lovaeSdl()fSthe addléon Ofn:& (ngan)rmnflﬁr and

K2C03 (0 TEEIRYGEF lefhatireng wal @alp&éec eAnMGTFIEN 106 tepitating, mgfeviel hade

title conpotun@d (bZﬂJ(eSQGwasZaon(:&tr&&Q ng vackdYbasifiel! (HRNEGEN leddracdOERBA &)t and3H.

J=7. 2hz, c%ie%‘ %e%'_!mce again %he resultant oil wgs 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 (CDCL;) § 0.86 (t, 3H,
7.2Hz, -CH,CH,CH), 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 (CDCL;) § 14.5, 20.2, 26.8, 27.9, 37.8, 39.4,
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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13H), 1.80 - 1.98 (m 4H), 2.43 (t, 2H, J=6.4Hz), 3.18 (br s, 2H), 4.05 (t,
2H, J=6.3Hz, N(fromAr)- CH CH2CH2), 7.10 - 7.43 (m 4H, Ar); 13C NMR
(CDC13) S 14.8 (- GHPCRCH2CHE), 23.1, 26.8, 28.2, 29.4, 36.8 37.9 41.2,
49.0, 59.7WAY0 &650122 7, 122.9, 123.1, 126.4, 137.7, 170 &CT(@%"Z*OS HPLC- M5
(ammoni um B B e A clo[3

2 bloct 800 P T LRSI sl 2o LI ) ac'tag; RS9, 5.

| odopr Opyl )8 QHI6S emuad}, Bl-(&i@dopxﬂpyi)aw-b&ﬂzliﬁ&ﬂc)l -2%dhe (61K S30) (D. 0381g R0k )mmelyl ank? CO3

0.046 g |
(0. 161 g 6 (IRelo MRl RInBFRELERER GRS B btk el B . |
Et 20 and a an38%) I\/HMdCDGM 018y (t, aH, &dcmz; @H@HZC&I:CEOJ U2 oh.66m,

| F t
compound. (JGkAN 198 (BAD mﬁs&‘*"‘i‘g‘“’z ) Bdgre o3 6.2t 03 S8Rl ' ©
(CDC13): S §§2QP!2)’ T30 - T3 6mo i, AD; (¢ DR (§DEHIAA4.3) (-CHCHCH.CH: B2 1mZ68,H)

(1 382-H)1 488619.2H6.5, 3756412 149?)559i17n113|zi) 12217, 81@29 1223Q01ﬁ6'74 134'7') 17022 gl&O)
m
N(f rom Ar) *ﬁég(%ﬁéﬁ%m‘m‘r“f?e AF H@ (3%?24H Ar): 13c NNR (CDC13) s 14.3

(- CH2CH2CH2CH2CH3) , 22.9, 26.9, 27.3, 28.3, 28.5, 32.2, 35.7, 38.6, 41.2,

8.9, 589, 3 b oo b2 E O R v

3-f3-(3- Hemmraza bi cvcl of3 2. 1] oct - 8 y )-propyl]-3H benzot hi azol - 2- one
(79KS83-8) [03

8-tertButyl oxyc oln I 33Peﬁg'>l<' azaBbI%?'dOBDz &9“?“[ g9I§S9f]) (S%tl ng ?9§IK§‘§TJ) ?63 031
g, 0.105 mhﬂopmpﬂ) @Ebpn;d@pmlﬁydny {GHI36N 06K 22 HGB L nilheand KLKSS ©).0460g, 04D g,

0.126 | nrdifiwe , GP26
to gi V(ram? he titl eé?gmg&%g%%%Qﬁs%%G%%% %W(ﬁg%%ﬁ&%ﬂ%ﬁ/&?{l%%v&
0.82 - 0. 9repared by dissoly slgélmzpro uetip O emmmqf MeOHfoliqyved by tigadditin af211) ,
1 40 - 1 ggolﬁﬂ'ﬂn Wmhclacg@(l'leﬁ o?@b{aﬁiz r libduct)znﬂﬁtz(ﬁ tmm&%n Eavglﬂﬁr)tutle?co%oﬁnlar f) _

3C NVR (cé@%%";@"%ﬂ%")w %ﬁz(éﬁ?&%? @PE@%)HN@ @D%G 3¢.88 1% 3H, J=2?H1 ’
i 223331 25;22 CPBeHmHzengc&g),aay 1] 3&@,3;1),419380 ,1.489m/2H), 1.46L- B75 (3:221—17 1.8822.08 (m,

e

387.27 3. 21@ 3']@3 2?‘3' (Eu ruﬁgfgez% J_J,ZM%C@@ED%STO&}% b8, Ebiorts {(om ar-
| oct - 8-yl - PERGEHGH,R H. 13eriz43t (m, A ArR %hﬁlvmﬁmmﬂa 143 (FSHMB,0B}CHBEAED22.9,
e 02! 33¢9%, 4,943 e 5923, HUBEY, £, WY LERATREHL IMBPRTC 1dcl 198,

4.26 mmol ) THE (1 was

at 0C under”%%(pr AFPLCIYS (ammanipreacofgte): [Mr*waé(gﬁ %% reach room terrperature
and stirred for another 2 h before dropwi se addition of a solution of

N- Boc- nortr|n§ 0 THE(5 m_ atOCThe

reaction F=> = & o FORVAIn eREQLY - 2-0ng (12K 88

stirring overni gi3e3] The- t&Mlb@ﬁﬁrbonylé-hexyl 8-aza- blcyclo[3 2. l]octane (79K881) (0.031g,
0.105 mmol), 3-(3-Iodopropyl)-3H-benzothiazol-2-one (61KS80) (0.040 g, 0.126 mmol) and
K,COs (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, SH), 1.80 - 1.95 (m, 4H), 2.40 (t, 2K, 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 (CDCls) & 143
(-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, 1229, 123.1, 126.4, 137.8, 170.2(C=<0); HPLC-MS (ammonium acetate): [M+H]"=
387.27
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het er ogeneous m xture was filtered and concentration in vacuo foll owed by
colum chromatography in DCMto yield the bicyclic am ne 32HS95 (0. 032 g,
3% . This was then dissolved in DCMTFA (1:1, 2 nL) and concentrated. To
t he resul Memos/(ngﬁsmp was added 2M NaOH (5 nlL) and the m PCOUSI%RISOEXT r act ed

(DCV . The co ?] 0rﬂ?ﬂl&ﬂﬁﬁ@g@?@g&%&fﬁ&%@%ﬁ%&,14.26&&1«&1?&%?ﬁﬁ’(lo

concentrat ed. roduct Was )
3- ( 3- | odoplap¥as) adsﬂf Bdri A&66mlaz bfM Zobh26 mgeR8AJC pwlep atyring. The maiturenwts) and
K2C03 (0. Qﬁawen toOredchZrobi Rénperti® lafld BirddOfofRrdthet @ 1) b¥Bret J}spwxsel Mdﬁnoﬁ Qpound

oL, L oba P gbor St O Yo T b b Sy 5 i

J=8. 6Hz), xﬂJxﬁEe x('fts slow heat&@ﬁ) 161 Yempiraifite and thePedftériTeft Siring olvedight, Thié RbultamtH,

=7.2 2 22 2 6
3y o, o ey M~ Vis ol " coRinuplin, 7 S, TeRG iR s, 2

(t, 1H J=cHrodiatopraphh BODCM7todgielirthe dldyclidr dmind-BRIESIFR0(0ARTE) BT Slaa tish:

Mt =3

[ p:_“o;yl ] %%—égedﬁrzlot |azoﬁ-1(2 nb@(agcgmﬁ u"%% é[IB:a g“llﬂ%ggglé w g pdded M NaOH, ot
1 t er t But \§ eoly ead the myikturs Waetemt}drﬂt)ﬁw 'libppemblmdrmga(n&mb@waS(d@ed)e‘&z%po,O 385

l nc Iy ] 1

Conver si o el dpd boncifisto B MR brddl fs BicloaliCH GSbIGpIpDo pbehShige IR ©
ext ract ed (6VE38R) BSHf 2.4 148 r‘m'éﬂlmnﬁé(z@ﬂa@@éﬁﬁ Gi42tmreolaspering tp GR2§dn eive ﬁWase

;I l(gelrl 39 tmedcoﬁ@agmnmxw?ﬂ (ddmls gCRode 11 QgMR t (CEE) raaa)csse %h- %) and
-(3-10do i - mmol) an
K2CaB' (0. ‘%&8%“162%8‘?%8 (}6 éé'z ‘%ﬁ%&@“}%ﬁrﬁ% HH’( 58Rda0]-57 ¢ H6 ¢,
a?:ﬁ) . ran]ren ngxni)al 26 ziallmz (maﬂ{)pnepﬁqm bry, Y7 2HE), szrzmgd,tllh]ramﬁq@l?);tz 217r(?1 EI}E(?i gnd
(1.1eq of o[ﬁmag"pﬁ 63‘3%%}8&2% gg{j ﬁ’r ar}’[ﬂ{aﬁﬁ @%Z’ Nﬁ%’"ﬁ &)T@&bbcﬁf?gund

( 61KS89- 0xe2at, &b, F<RNRz)0T.20 +7642 (me 4H w; e}mmamseummm acelateRHIPORIBI0 8 1. 23
(dg, 2H, J=3.9Hz, 12.1Hz), 1. 48 - 1.63 (m 1H), 1.64 - 1.73 (m 2H), 1.83

21,95 (m 4H), ,284m2HJ118Hz)319(d
21L J=7. 2= 18. G Qe AN (A 74 ) | ol

N(from Ar)-CH %%{2) ,Tof - 97 sblu?mxﬂo of‘ml-té;lt"j;utﬁ&é'carﬂ&gﬂ Nh@thﬁ%l%ppzpe%d 123 0.

19371, 54wt T o 4385 mmpR PV LMo s AT A 0 s AR

321. 36 3. 2ddplete conversion of the starting material the mixture was basified (2M NaOH) and extracted
:(36%&8(9? Et g&g?gﬁ‘s M[M QF? )nc?f iYPHbB{% lul', ﬁl?a'st ?’Fgr%n%taplé ggn%t!antratlon, Sle

1-t er t But yhadx pmdudfomayteaotedemﬁrﬁe@daddpydpyp-ﬂﬁdxemthma(mwms80)(10(]Z‘ZLg,g) 460. 292
nmol ) in 1 f et e.
conver si or%@lf%’ﬁrﬂ_bo\l\@%ég%enfg? }e;]rllzf166 tggﬁL%eVﬂgngg%ﬁdd (ELM @08? ’2@/(‘;@]&59!) and
ext r act ed oupleth sabONas prparpb0dis0IVER3IE: IPGIHCUSERO3NE 8 Srininfimof M$OH follpweNdg SO4)
of the coniy ﬂ@ﬁoﬁs%aluﬁomﬁnc aEl'd 1.6d4 o gbt@iﬂ ﬁﬁ&?ﬂtﬁt{l‘j ;‘gﬁ)atloﬁ gﬁfe eucgﬁ S80)

product was reacte opro enzaqt hi a
(0.112 g, cempBnd S)89 a’ﬁ&?te) Wﬂgf w5, raniednsl YMBAEDCH) Ad- ddqspza to
gi ve the tH] 3. 9r{rpn LY, 1(zﬁ;lﬁS&1(rn3)Hi,Q 6448 .79 (m, #979.83 Thes @Hsad}gt 233§@| dyg,Was
prepared Gy gi,SSOLY! NG BeRERAUCT }EtJZ%ﬁzndc_zoa-P Ly &' e S ocmy,

3.97 (t, 2H, J=7.2Hz, N(from Ar)-C&CHZCHz), 7.07 - 7.40 (m, 4H, Ar); *C NMR (CDCly): § 25.3,

29.5, 36.4, 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-pi -3H-benzothiazol-2-one (61K S91-3-oxalate

[0326] To a solution of 1-feréButyloxycarbonyl-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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foll owed by the addition of a solution of oxalic acid (1.1eq of obtained
product) in Et20 Filtration gave the title conpound (61KS91- 3-oxal ate).
NVR of the free base was recorded. '"H NVMR (CDC13) 8 1.16 (t, 3H, J=7.0Hz,
- CH2OCH2CHWO 03028650 dq, 2H, J=4.2Hz, 12.6Hz), 1.56 - 1.70 I(Cr?i/USOZ/Fr}ml 74 -

%Hsz S m2 g:z?;ﬂer Aryitly, (NB;SORlof th bbmblie ofMaic phisk, rfmaﬂ ahd serebritafidiihe cr%drg-ﬁ'oétfcg

(m 2H J=1"% ’?ﬁ?ﬁ W‘é‘ 35 Isg‘tl’kpﬂtlr%gfﬂaz"ﬂﬁ < 6}11238,4%3%0@“'“

t; 471 0OHz 4&;1205:@ @93 0.484 B0l aqcorzru,g td GP20tdzgive mr(ﬁtrecmmﬁmd(aa@ﬁ@)@)m %, 10 -
r

3-{3- E . ( 2%6@11%“?@?@%53{&"& Q‘f%&ﬁ&l%‘%&é Biadyet gﬂrﬁ%% ﬁ?‘gt‘ Ht“?i%ﬁ“ égﬁ%{

(61KS912  dsdkdveed by [twfﬁ}lonTQf aaSOblbmef oxalicceid (1.1eq of obtained product) in Et,0. Filtration

Lertouty ')g%v ‘Hr%rtﬁfé”éfdmrgﬁ 2 TRENOAGIY! %:gﬂa m[ftheq‘t Q%asd ?«%{?ﬁc@)de@ P

conpl et e cERPELEP édgé‘f 3HHET 8Har EHRC D) 1.41 (QQh@‘I,HF*ﬂ(?HZ,éZ\ﬁﬁS), Basi- ﬂr7é(dm,( 2M

NaOH) and axhr fed ed g2 m}@%s F 2" 37z ( NerorCOA) dﬁﬁgH d
organic ph Ht) frlterY\{ng‘Zand ﬁi&e‘ﬁ’tratron the crude ro u?t vvazﬁrglélcted

with 3-(3- o%rB%? dppFek 3 GeRBoE 08z, JNUromcpry-CHekEHD) 306 (a2, d=1152H0.8.22mo )

and K208 ((@, ma-gzua -8R(bCRYCH)), aqmr hiH) 9=1.0H4E210,0C0L 0Ly 4 08 €, biat 18 .01,

conmpound ( repar ed b di ssol vin the
product i n?\{ég ‘%’h&é&ﬁ%’%&ﬁpof 1‘\99%‘3‘—1 ﬁ%d‘%’l)m @W@%’dﬂ’r e JMHATT
solution of33d8@alic acid (1.1eq of obtained product) in Et20 Filtration

gave the title conpound (61KS91-2-oxalate). NVMR of the free base was
recorded. 1H NMWR (CDClS) 8 1. 23 (dq 2H, J=12.1Hz), 1.31 - 1.43 (m 1H),
.220=6-13 Hox3iefhg) : 5

411), 2. 37 okdlate H J= 7 3Hz, N(from Ar) CHZCHZCH) 2.80 - 2.88 (m 2H,
J=12. 0Hz) , , - CH CH2OCH ), 3.38 (t, 2H, J=6.3Hz, -CH2CH OCH3),
3.98 (t, 2H J 22Hz "R £ # ofRltion- @ AHEIRyloxyparb@yl-4-(2-methéxypthulpipgnidine

HPLC- M5 ( angmise)o. @6 8k mmBM'iJr']DbM PORLY Yad aé’d%& Tﬁﬁ"(ﬁrn%i) %&% Aﬁgp 27)

[0328] To a sol ution of a Boc-protected ani ne

added TFACPPIgte conysrsion ol thers{aring faeierial gter”@}ht“{enw‘\?atéﬂged @%NP%M| qtiga%‘v‘r up
was di ssol wet ]:D([!MNR&H diydng (Na)SC, pbfl theehbiéd dfbdhi E bRYSe, Qifltermg and concentratlon, the

3-(3-Chl 3HDb t, 1KSq7 :

1. g equi 8; OR‘R@B}/ &tggireecrt]ezdgwg'@aé qpropﬁ»g‘ig:& 2283 '(%?Oz@ LS %492
0.7.85 m"mln;mcﬁ) aui)K;CO]'mellB @a0-820cmmut) xtwfdmg\ms}Psdntbl@\re thé uﬂ@ccﬁlpfoﬁﬁd @98s9g,

Ex dde C
cont nued For-he oane YRS Brobdhed o5 BloNlag 7 profff BnH ind i 3t Mori
03/ 028650 Fadipwesby e rddidonanf arselnecmﬁange ac:dKutﬁq of b*atamairprab:nﬂlﬁi BQ Biles@X, H+)
and el uted Wet fhe %té%ohuf)@lgﬂl (Bﬁ(ﬁ‘ﬁ%xalagéma&ﬂ A0 ﬁ%£ bL&ew&OJ' ¥&Hoxgﬁvﬁl\d{he

desired product and a solution o ic acid

(1.1 equi viCPELE 263 \ﬁ% ZEdh‘é%tlH@h E%\hrl #2 (Br D pA? & HWES 32 t@LEH:QFH:),and
dried. NVR162 - 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,OCHs), 3.38 (t, 2H, J=6.3Hz, -CH,CH,0CH,), 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 shakirtg at 80 °C was continued for another 30min before the reaction mixture was put on
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spectra of the free bases were recorded. 3.222
3-{3-[4-(Prop-2-ene-1-oxyZpiyeridin-Il-yll-propyl}-3H benzot hiazol 2 one
(61KS69 oxalate . [0329]

1-t ert - Butwe asrozean bonyl - 4- ( pr op- 2- ene- | - oxy) - plperldlne G&ﬁﬂmﬁﬂﬂbm(o 038 g,

(1KS60. o s e Ve Chieh o (R oped g i S S B R MG,

1.80 - 1. $yapasghiogpfthe sszlvem g¢vedhe desied@rpduct] This was 2k@6ap iatELOP4dd a7soBikiay of 2. 66
- 2,75 ( Moxald) acidd1 34%qhi ﬁtﬁtolwbksa&a*é& B ddt,
1H  J=1.5k, acl:dg( AP O , Mﬁ“ese%’rdg’ nate‘%anﬁHé:r!iQ i‘f@d ¥ d6|ﬁ-‘|§ﬁ‘
OCH20H:CI§|P%F?°f@°§iebﬂf"dd*tef“mde§ 5 5Hz, 11Hz 17. 6Hz, - OCH2CH=CHOHt), 7. 10
- 7.42 (m 4H, Ar); 13C NVR (CDC13) 8 25.4, 31.7, 41.2, 51.5, 55.2, 69.0
and 74.8 (G4 and - OCHRCHECH 0, 123 1, 126.4,

3. 223 3- [ .ﬂd&Eropoxy plperldln | - vI) propyII-3FLbenzoth|azoI 2 one

(Toaks1) (0. 0302 ' o bRt BHH R 4 BRAEdrr e RS TUIBLE 0% e (e

title comddaidnicd)B7éettd sxatiag &) GP .10 give the titl8 EHjpouridrde NIST9{ocaMEEB(D.090 @, 90

Y 06 (v d, B Baguk BT 165 e gm, ka6 00 n Siea b (532 gz Presd B
J=4. 8Hz, & BHpY.0HD), 266 - 2.3%(m, 2H).13.34)(eept, 3k J=4. 3123 B.96t-, 4.0H(m, HF 58MAldt, BLIO (t,
2H, J=7.0 Q Y/ 1

R IJIZJ) SHZJ 91Hz, oéfizchha }ffH"s 28 hdt i-ﬁqJ'}WBz, W o) Ifgg»&w cH
c4), 111. iddt’lliflzJ*aS 5&?-2?“@’ 17162‘@ @C%QH'QHJ&WI% 143 ¢m, 41117603 ¢ 8MB (COED G- VB
(amoni umsacetguel,; 513Yksh,69.0388 788 (G4 £340CH,CH=CH.H)), 111.0, 116.7, 122.8, 123.0

gxc[al?)a'gg ;519%)831%% ]%I ?ebg% E)ﬂ7§%§€a$)gé%£?ﬁé@Pg’ég‘hg:ﬁ%‘;‘l’)p%%ﬂl %%éié(sggKé%)

(0.051 g, 0.200 nmol) was reacted accordlng to GP27 to give the title
conmpound @

JUCS%05 25 X3 91959, Q sothi R ( ), 8 9 (d, 6H,
J=6. 6Hz, ZEEFOCHCH3)S HIgOI4Z0%4- Mae_agm

~ OCH2CH( CH3) 3) ,[03§0]82 -1-&rt'@t)'(q&}’caﬂdﬂ)lyl-4ipr®l®xf-qlpemd:me 2HAKB2 DHE.049( &y Ao ) -

Er_l)z C'a_lc"lz nhol)zws\’slsreﬁétéﬁ acgol'dm%tb_@Pﬁ_{? _}g ;t&hg g‘ﬁ? °°j‘§’8§‘g’|@ KS%%EZ &I%E?sf) '\,l( ;r (2)3]

- 3.28 (mO%H)QIP@/IMC?@h) 0 (43H, Fx1Hz, (QGHLERRGHL), - 1600 MR 4N, 18210.95 7. 42

g rln 24H51A (o, 4ED3E0NVR 26CPEAE). 19, 8i8), 7.3 (t%%g‘ﬁ}ﬂy@) ﬁ)(dt 2ﬁ51=5 BHZ% ()@Izbg%ﬁ

5
123. 0, 1%1’*1?‘:[%%3&2)’ ?Lg');(d?ﬁ k%)sh%i;@% HEI: OHZ&P”L% N/é%arﬁ%rﬁrhrrpéﬂ‘é%at e):
g N]trgu +£_1 34@)(113)7&:3101!)( OBHQIEB_HQ, mg REISO 438051.435%5,%9.8 l;md 74, ? (-OCHZCH20H3

ngk i di 0 - one

(61KS(70 (?-A&io)g:g l\i qﬂeﬁ)@vﬂfé 25! 2, 196% 1‘5'7)5 (g.r), H%& (8‘1)) ?—H’i% l\qga(z momum
1-tert- Buﬁy&@%ﬂb@&ﬂaﬁ%ﬁéa (cycl obut yhnet hoxy) - pi peri di ne (61KS51) (0.054 g,
0.200 mml ) was reacted according to GP27 to give the title conpound
(61KS70-33%§flgt§) fq)044

[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 (CDCl) § 0.89 (d, 6H, J=6..6Hz, ~-OCH,CH(CH:)s), 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,CHy-), 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(CH,),), 3.20 - 3.28 (m, 1H), 3.99 (t, 2H, J=7.0Hz,
N(from Ar)-CH,CH,CH-), 7.10 - 7.42 (m, 4H, Ar); “C NMR (CDCls) § 19.7 (-OCH,CH(CH;)),
255, 29.0, 31.7, 41.2, 51.5, 55.3, 75.1 and 75.2 (C4 and -OCH,CH(CH)3), 111.0, 122.7, 123.0,
123.1, 126.4, 137.7 (Ar), 170.1 (C=0); HPLC-MS (ammonium acetate): [M-+H]"= 349,1
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g, 61%. 'H NMR (CDC13) S 1.53 - 1.64 (m 2H), 1.64 - 1.75 (m 2H), 1.78 -
1.97 (m 5H), 1.98 - 2.20 (m 3H), 2.39 (t, 2H J=6.9Hz), 252 (sept 1H

J=7. 4Hz, OCI—IZCH%CHZCHZCHZ)) 2.67 - 2.76 (m 2H), 3.22 - 0 (nm
3.39 (d, 209388680, _ ocH CH( CHZCHZCHZ) 3. 99 (t 2H, J= 6"%%02’ 13?809
7.41 (m 4+3.228 3 CybyRutYIBRIEAR) piferid - 18y1}-prOBHR DHbGHBRIHATHDNS , -

OCH2 CH( CH2 )), 31.4, 34.2, 356 41. 2, 514 55.2, 72.8 anc

(- OCH2CH( 2) and C4), 111.1, 122.7, 122.9, 123.2, 126.4, 137.6
(Ar), 170.2 (C=dp332F9 V@@@ﬂﬁ@%@bmﬁmbﬂilﬁﬁﬂoxﬁpﬁbﬁﬁxdmH(Sﬂ'1$((DOSaigUBd

i I A N5y 5%55&9

:azcept abfg sal ?ﬁ?pr D rodr uda‘c‘{?tra‘ir o? %P%(gﬂ%\;eﬁhgggleaco&gé\{ GE@%‘%% rg’ﬁ%léé??e(ogf}%up
consi sting ffl Nﬁ)\ﬂ‘ 1) 8 153 -ol.6de(ime ZHB.AL 64 0hT 5 (s 28D, 3 UTB - 4 9 GinsTHDNGODE CH
and NYis m@pgﬂﬂsz@mﬁh&e QHBUPSZC@éb‘E'IH !r=9794r&f O'(ﬁingEbI-?‘eﬁ CH?'QOE 6} 3%1760””5

t her eof uni t pr ovidin di st ance
wher ei n 21'[)3 22 bg 391&‘ d&D: 338|(& 2Helr7 mQOfibCBfQ}bEH&ihb BEP (thyLdf-6.9Hz),
- (CWR7) n- A709nd 7.88-(6; 4H/,Cl¢\f)a|‘?(y|NNme(Cﬂ)Gl3)n5| ﬁss f‘(édflﬁc @HLCIIIZ% Sspych as

-1 0325 2ycﬁoam8ﬁf%§gi)ﬁ3?9 r}h?"i%E 4iﬁdﬁWf56?’rﬂ2 %@F@?&%@%(%%z%br ei n

sai d het er cog CH), ¢11.1,122.7,922.8,clR2.t1e6l4f 1306} AHE1 QREUEOY 0NSi St i ng of

per hydr oazoci ne, perhydroazepi ne, piperidine, pyrrolidine, azetidine,
aziridine and 8-azabicycl o[ 3.2.1]octane and wherein the heterocyclic ring
is substituted with one or nore substituents selected fromthe group

consi sting of hal ogen, Cl-8-al kyl, C3-8-Cyd Qal kyl, C-8-al koxy, Cl-8-

al kyl carbonyl, Cl-8-al kylidene, C2.g-al kenyl, C2-8-alkynyl,

Cl . 6-al kyl oxyi m no, and Cl-6- al kyl oxyam no each of which nay be optionally
substituted wth a substituent Wand wherein at | east one of said
substituents Wis R-' selected fromthe group consisting of d.g-alkyl,
C3. g-cycl oal kyl, Cl-s-al koxy, d -a-al kyl carbonyl, d -g-al kylidene, each of
whi ch may be optionally substituted with a substituent W Wis sel ected
fromthe group consisting of hydrogen, hal ogen, hydroxy, Cl-8-alkyl, Cl-8-
al koxy, C3-8-cycloal kyl, C3.g-heterocyclyl, Cl.8-alkyl carbonyl,

Cl - 8-al kyl i dene, C2-g-al kenyl and C2- 8-
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al kynyl; R~ may be absent or selected fromthe group consisting of

hydr ogen, optionally substituted d.g-alkyl, optionally substituted
C3-8-CYC oal kyl, optionally substituted C2.8-al kenyl, optionally

subst i t ut exo @2eMBesal kynyl , CH2- N(W (W, CH2-OR , CH2-SW GHarvdso0bsped W
CH2-0-C(=S)W 80 WD 03/028650 PCT/ USO%L%@QB R3 may be present 0-4 tines
and selected fromthe group consistin al ogen, hydroxy, optionally
substituted Cl.8-al kyl, d.g-al koxy, optionally substituted

Cl. 8- al ky| Wh#iclaigsd Sonal | y substituted C2_3-al kenyl, optionally
substituted C2. 8-al kynyI optionally substituted aryl, optionally
substituted heteroar a substituted C3. 8- cycl oal kyl, optionally
substituted C3.%- e‘{(&%@%‘g}’& "‘&‘?(fb[ optl onal |y substi tuted

Cl. 8- al kyl carbonyl ; each R6 and each is optionally and independently
selected fromthe group consistin )9 of hydr ogen, hal ogen, hydroxy,

optionally substituted Cl.g-al kyht, Cl8sall , jzonal |y substituted
Cl .s-al kylidene, optionally substitiye %Zigg)f%l']ﬁ&g , optionally

substituted C2.8-al kynyl opmonal ly gpstituted aryl, optionally
substituted heteroaryl, optionally g Nt uted C3. 8-cycl oal kyl, optionally
substituted C3. 8- heterocyclyl and @ al By substituted

Cl .s-al kyl carbonyl. 2. The corrpound of clafn1, wherein Zis N 3. The

conpound era%hﬁln%e%hca‘ﬂ@%c?tﬁbl%ah%r s'dr@gcﬁls;@offmmlﬁ he group consisting of N,
S, and 0. 4. The conpoun claim 3,  wherein -Y is =0. 5. The conpound of

claimi, Wnerel}ﬁlsﬁﬁlﬁtﬁq@m%‘eg’@Plé%ﬂﬂﬁﬁmSPﬁﬁaQ AkagrSoup consisting of a

pi peridine wt rziatqelémaionptﬁeg@ammlgmgmcﬁgndm t he 2- p05| t| on, a piperidine
with at | east cg ent R4|nthi3$r_?§ant|on a pi églnewithat

| east one subst lsﬁ%lﬁ‘fte PR e SHORP SPINEWE L dTﬁé”@Bﬁ‘?’B&’ﬁ claim5,
wherein N(R) R$P|Uslsse;baeammﬂpromaiﬁghbetagrempmeanzmﬁmwgerelﬁf a piperidine with
at | east one substit osi tion. .The cq y one
of clains 1-6, wher elgﬁl}l\f ﬁ'%j ﬁgca Se?eﬁed opt rﬁuwgflginﬁ &4&% gl'éﬁ‘l 8'from
t he group consm@lpaigylof hydr ogen, hal ogen, Cl. 3-al kyl, - cycl oal kyl ,

Cl. 8- al koxy, G .s-alggyles cllg%ém%e t§5%&‘i¥4 |1d,;r3e sf??lﬁt aI kenyl and

C2. 8-al kynyl each of opi’iona fé; st ed with a
substituent RS and \m@ﬁﬁeWORﬁ“HtlQnaéléF‘é’é@%d sfydestkylyr oup consi sting of

Cl.3-alkyl, C1 1‘31@43&1@@(&01& @3.a8d Re MGt A Inktébocyclib iy dlHerid S8 Reterbedefl ﬂll§<%HY'

and C2.s-a|}< lr_r hof Wmchm% be optionally substituted™wth
subst it uerse® ég} e group consisting of perhydroazocine, perhydroazepine, piperidine, pyrrohdme,

azetidine, azmdme 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 halogen, Cy.g-alkyl, Cs.s-cycloalkyl, C,.g-alkoxy, C;.g-

alkylcarbonyl, C,g-alkylidene, C,.s-alkenyl, C,.g-alkynyl, C,¢-alkyloxyimino, and C.-

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 Cl.g-alkyl; Csg-cycloalkyl, Crs-alkoxy, Cyg-alkylcarbonyl, C,¢-alkylidene,
each of which may be optionally substituted with a substituent R>;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, C;¢-alkyl, C;.s-
alkoxy, Cs.g-cycloalkyl, C;.g-heterocyclyl, C,.g-alkylcarbonyl, C,¢-alkylidene, Cys-alkenyl and Cy -
alkynyl;

R* may be absent or selected from the group consisting of hydrogen, optionally substituted
Ci.s-alkyl, optionally substituted Cjg-cycloalkyl, optionally substituted Cys-alkenyl, optionally
substituted Cz.g-alkynyl, CHyNR’)R®), CH,-OR’, CH-SR®, CH,-0-C(=0)R’, CH;-O-C(=S)R";
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Rs is selected fromthe group consisting of hydrogen, hal ogen, hydroxy,

C .s-al kyl, C3 8- cycloal kyl, Cl1.8-al kylidene, C2.8-al kenyl and

C2. 8-al kyngw . The corrpound of claim?7, wherein R4 is hydro

conpound of VPO of claims 1-8, wherein R4' is selected¥h f'gsf?i"f”r?gs gr oup

consi sting of OR’smaglbk preser€D-4Qintes Iaﬁu<se,lecf83 i€ bRap KotsistidglofhaRbdhy hydeHe
conpound o PaoRY, sBfssel EPriol Yo SRk Shd! abufnl Ereaistie ﬁ@t«é?&%lhe
consi st i ng sesti@®d<LCoatallghyl, GRioB:In [sktstitpted £hetalkgnys optidopllyi shbstityteceargly opthonally C h
ray be opt ghict bt BRARR0 SiHhiS0% TR P BN SRl 7,

substituent RS whereln onsi’st
hydr ogen, ba&1osyrid, mﬁym@ﬁl}b’%mﬁl@ﬂ%dﬂ(ﬂ%ﬁmﬂ The conpound of any one of

clainms 1-10, whepaige t
optionally subst Fc?lut eﬁégﬁﬁ 1@?4 @E&%ﬂ ?%drjliga e&’%se%wg%tﬁfﬁelﬂﬁ hﬁ,ﬁ'&g °8‘§3‘S%Hg of
opt i onal | y by&aesy pal Bgeédhiﬂf@‘ﬁy%'ﬂ‘}a"y éﬁ*?f“@te(lé?h + 81k, |G- ylkmx 9ptioa@1yesubmutedrhe

conmpound ofc, ?-Bﬂ(ylﬁ&éﬁe Qpti6dafly ¥Bbsttuibd & QAIKYSE o‘pﬂorfama sﬁlfsﬁ%m alﬁ{/n ?Bg‘i’oﬁiﬁ'ﬁ on
of a nental Isegggﬁ or, disorder in a hunma 3’

claims 1-15ubsppt optipnaly ts‘fbétﬁl‘tﬁqsmterﬁﬁrylp?@\?%lb’lsbﬁ’ft‘@fed533 s'ﬁbfcé%i&éﬂe OEﬂfonally
di sor der asmnmaﬁmis-mmcycmm@admlmhfbaﬁwe{s-mﬁﬁwdﬁﬁ in a hunan. 14. The

conmpound of d ai,m 1, erein ted, fromthe group consisting of O,
Nand S, Zis & Y |]lsﬁh°?5“p°un‘{<£ulfsalgh§ eﬁ"ﬁ%r’é@?; SPU is a spacer unit

provi ding a di sBance The betpeesiof Zlamnz] whessineX &iselectédtém the gro(iCERmBsting of A5 S, N 1 S
3, and A sent; N together with R and R2 forma piperidine ring

substituted wth one or nore substituents R4 selected fromthe group
consi sting of hydr oxyhe ¢ratpoyestof clgim B wheteipl-Y iC.8- cycl oal kyl , Cl 8- al koxy,

Cl. 8- al kyl car bomyl, Eﬁie gon?ﬂolﬁﬂd 6&9&@5’1 $ler&ia ﬁgﬂ@?ﬁyg Feh%ﬁad%ﬁﬁll %é( 1stmﬁa| ly

Cl _6-al kyl oxy| m no, oxyam no
subst i t ut edf RiPingriding a‘b@tﬂit ﬂ%rﬂﬂe R@St&ﬁ@t\ﬁhéﬁ &e#-msmpeaasplp@#@eomﬂls@l@bst one

substit Uenfsﬁl:sﬁlﬁedt&“ Rﬂthe 1§eh@1m: %vhﬁ‘atgéagwﬁe ﬁ@;@@ﬂl&ﬁ RN tfa-pofihiod- al kyl ,
C3. 8-cycl oal kyl , ﬁ, ﬁn li‘g"é? |dene,c (fh Qf which may be
optional |y subgt itu 5?1°W‘H doig R’rigs sqlected domcthe. gropp ernsisting
group consioﬁajnpgxdnfeMﬂmmnneshhshﬁlg&m‘uhﬁdai-pmuonCl 8-al kyl, d-8- al koxy,

S S oveon g S DB e LSRRI S5 7 L,

consi sting of hydrogen, opti onal ly su Rl“ed
N
R*

wherein R* is selected from the group consisting of hydrogen, halogen, C;¢-alkyl, Css-
cycloalkyl, Cy.s-alkoxy, Cyg-alkylcarbonyl, Cy.s-alkylidene, Cys-alkenyl, and C;g-alkynyl each of
which may be optionally substituted with a substituent R’

and wherein R* is selected from the group consisting of C,g-alkyl, C,.s-alkoxy, Cis-
cycloalkyl, C,s-alkylidene, Cyg-alkenyl, and C,g-alkynyl each of which may be optionally
substituted with a substituent R®; and

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, Cjs-alkyl, Cs.g-
cycloalkyl, Cy.s-alkylidene, C,¢-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 Ci.g-alkyl, C,g-alkoxy, Css-cycloalkyl, C,s-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, Cig-alkoxy, and Csg-alkylidene, each of which may be optionally

81



Cl.g-alkyl R3 may be present 0-4 tinmes and selected fromthe group
consi sting of hal ogen, hydroxy, optionally substituted C1.8-al kyl,

Cl. 8-al koxy, optionally substituted Cl.8-al kylidene, optionally

substi t ut avo 2028658l kenyl , optionally substituted C2$%-al kypegiusopsisosal |y

bstitut ) 5
Subst i ¢ ut ot Wil ek R R\ Seliel B b Pl oohropy  ang
optional | yhaLQEB‘SW‘ifB’EWdQI s-ﬂkléh kyl carbonyl ; and each R6 and each R7 i s

optionally and nlndepﬂmemp&ﬁsd %@&@%@@f 31519131 1t1f®ewﬁérau m“ Gsoé%febé& 'ﬁ‘aﬁl thd group
hydr ogen, hal oge der xy onal subst t ut ed

C3. g- cycl o":?f“féiﬂ%g of 52 ynﬁ‘@étﬂtF‘i:QPtYh(ﬂﬁ‘p%ﬁoﬁ”dnsuéﬁﬁ%‘?dl E?W'%é» an etgrslingd
accordi ng @Bstﬁdtéﬂlpi‘a)pbloxy 206 810G alkl) bityRiaE, maceut | cally acceptable carriers
or excipients. V\qg\QBI 028650, PCTI U?)OZ/ 31‘313 Ah net hod of increasing an
activity of a cHoli nar§PeradatspyomeobRa °rc‘l§ﬁ{“é ARt HETREOR At gi
recept or anenaalﬂgswemdisorﬂeainmhmgart he chol i nergl Cc receptor with an effective
amount of at |gast SPU-.N Rz
(1) Ror pharl(rafaceu |ca %@Jeo glglrégéllfl lof(r)ms?gl eﬁea&ﬁé’roer feven\ﬂﬁéfl?%eg

i s sel ect ediseﬁse@nﬂlsWéergﬁseelpted:mﬂsmmasmgnmoc@ar r@essmb amdluxﬁan Zis selected f rom
the group consigti nori@loddd uﬂ&‘&i‘d}h 1l sheghected fromthe group consisting of
=0, =N and =S or tautoners t hereo such as Y- al kylated tautonmers; SPU is
a spacer unit p’FE@F]G?t?fbﬁ‘aﬂ@FW%%Slﬂlnséf%ﬁndzsaand N wherein -SPU- is a

bi radi cal sel ectge;fromthe group consisting of -(CR6R7)"-A- and -C3.g-
cycl oal kyl wherein n is in the range 1 to 5 such as 1, 2, 3, 4, or 5 and
Ais absent or i ChUiRHeMeSAMLeEst it uted - C3_8-cycl oal kyl; N together with
R and R2 for mspihielagpmeyitipovidindG dMikeH Betiaddndz AR haGHS LSRU-id NORIRS),-
selected f omthe consi sting of perhydroazocine, perhydroazepine,

pi peri din P.»m%r%g sent azeti di ne, aziridine and 8- azabi cyclo [3.2. 1

] oct ane and vvheN eigethérhveith R} aed BEfpoh b pipediding i ssbdustadtvﬁﬁl@de v thére GubstitaéntsTOr €

é‘ib 3 t ;]‘ Eelrﬁ“ssf@ed ﬁngn ‘?lﬁe aﬁ?ﬂx Qs@nﬁ%&‘ hg?r%ggg hﬁl‘a%%étal a{(\gyll cﬂ)r ﬁcyy c.lakggen.
Cl. 8- al kyI ¢1d~éﬂ<é' m@sznsg & ke‘k&ylldeneczczaﬂmew,n)ﬂz s-alRInyb- &4 kglksdeevmnnmo and ek

d b6t alt kyl aimﬁ%mmo 8426 or PhickihyH2 oPEohaPsuBRinitQ At VsubdiReiigbut ed with a
supsti tuen
and wherein at least one of said substituents R? is R* selected from the group consisting of

Cis-alkyl, Csg-cycloalkyl, C,s-alkoxy, C,s-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, Ci.¢-
alkoxy, Cs.g-cycloalkyl, Cs.¢-heterocyclyl, Cy.s-alkylcarbonyl, Cy.s-alkylidene, C,.s-alkenyl and C,.-
alkynyl;

R* may be absent or selected from the group consisting of hydrogen, optionally substituted
Cy.s-alkyl

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

15, A pharmaceutical composition comprising a compound according to claim 1,

together with pharmaceutically acceptable carriers or excipients.
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and wherein at |east one of said substituents R4 is e selected fromthe
group consisting of Cl.g-alkyl, C3 _g-cycloal kyl, d.g-al koxy,

Cl. 8- al kyl car bon Cl. 8-al kyl i denec C1. g-al kyl oxyi m no,

ad _g-al kyl && K‘ébeach of which may be optionally substi t‘%ﬁg‘b‘“’z’%’?% a
substit uent R5 185 i A mahmtcbfeiﬁbréamgrm dmévxgmfmpcholdmmgusﬁeeepg;r afmplmyﬂg Oghtddting

hal ogen, hydr 1. al Kk clo

C3. g- heter %@y%ﬁﬁ?ﬁg@w&dﬁéfﬁyf te!rntggrhmfmg g%h 8?‘1%3’ rg%gtor wmté‘ e’gijfe%ltfvﬁeny‘fntand
C2. g- al kyrayleast Bye agmpound ofiBeremta Ior sel ect ed fromthe group consisting of
hydrogen, optionally substituted Cl_8~alkyl, optionally substituted
C3.g-cycloal kyl, optionally substituted C2.8-al kenyl, optionally
substituted C2.8-al kynyl, optionalXy stituted an Iz, optionally
substituted heteroaryl CH2- N(R5)RR5X Ci—8RE—NRIRSRS,  CH2- O C(=O) R5,
CH2- 0-C(=S) R5; 83 WD 03/028650 PCT/ USQ2.81308 R3 nay be present 0-4 tines
and selected fromthe group bnsi sti g hal ogen, hydroxy, optionally
substituted C _8-al kyl, C.s-al koxy, Ona |y substituted

Cl . 8-al kyli dene optionally substl t UL -al kenyl, optionally
Substituted C2 al k s bs ted aryl, optionally

substi t ut ec?rﬁg{‘aé?‘ﬁcﬁ}‘ aﬁyﬁﬁgt@ 2 1 ?#e‘&hef%‘ls cycl oal kyl, optionally
substituted C3. SélshﬂéWd(ffmcﬂhygrpulﬂdmdsmmgbﬂQeﬂ) Yamgigost i t ut ed

Cl . B-al kyl carbo and each ional ly and i ndependently
sel ected fromt %’Sfﬁ} gérﬁé’Rﬁé‘e EPRgnsing %‘;‘g‘?%‘g“t hal ogen, hydr oxy,

opt i onal I'y substY tsytlededGronBthalgioyp songisting-odi=RoRY and)fﬂ ptmedrhers teresf} suchibed-

.8-al kyl i (ﬂ%g‘ e_pal |y substituted C2.8-al kenyl, optionally
substl tuted él nyI optionally substituted ar yI optionally
substituted het eﬁPéTaF wpac%pl{llibfﬁ‘&ﬁmgraémldtbeww ZandN perrisal kyl , optional |y
SUbSt ituted C3.g-het egﬂ@-ﬁ?hﬂmdn@ﬂﬁle@t@@ h@fﬂ%é oﬁif'&ﬁ§1§t1n§to?CtCR6R7)n—A- and -Cs,z-

. 8-al kyl carbonyl . 17. The nethod claim wherein the conpound i's a
chol i nergi c agor®¥eelk¥g. The net hod of claim 17 wherei n the conpound is
sel ective for the onevhefeiniOk b thd randeN@o B suaingd 1M4 3[4@@995@ subtypes. 19. The
nmet hod of any one of cl ms 16-18, erein 5 pd further acts as a
D2 antagonist or D2"}'ﬁ\"? wor anopfipually subsfitutg 13 ’t reating or
preventing a nmemN adgetierswitd®’ and RA fmmbt;erosyuhb ring \werdhuaamheterocyphm sihgds t he
A e e e T e
the group cﬁ@ﬂslmtaznglmfand:&gnblcwhﬂ PAjostenarent, forgetful ness, confusion,
menory |oss, attenti %@kvh&%'tﬁe ﬁe%emyéiﬁfdngu; albstﬂuasa mlonp&rrﬁ&%ﬁbqnumts R!
depression, sleep disorders, and psychosrs. : of treating o
preventing pai n Sphected femqikg grogmeqam@tglg@fﬁti#aw, hé‘@&i‘i‘r qu ‘ﬂ'@’l Gappsycloalkyl, C;. o
admi ni stration Gikosy) @,Jaﬂt?rcarwayarmqulmén@cgpmnaiyndzzgmkﬁryy Qf-alkyBkyiind; 11.

23. A nethod of treati or rev i ncreased_ i ntraoc r essure in a
manmal and El.ﬁ"a] oxyam 0 eac o} which may be optslonallys Hsst?tute wit J?l[)stltuentR

and wherein at least one of said substituents R* is R selected from the group
consisting of C,.g-alkyl, Css-cycloalkyl, Cis-alkoxy, C,.s-alkylcarbonyl, C,s-alkylidenec

Cis-alkyloxyimino, and C,s-alkyloxyamino each of which may be optionally substituted

with a substituent R%;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, Cy.s-alkyl, Cy.s-
alkoxy, Ca.g-cycloalkyl, Cs.g-heterocyclyl, C,s-alkylcarbonyl, C,¢-alkylidene, C,s-alkenyl and Cj.5-
alkynyl;

R* may be absent or selected from the group consisting of hydrogen, optionally substituted
C,s-alkyl, optionally substituted Cs.s-cycloalkyl, optionally substituted C,s-alkenyl, optionally
substituted Cs.s-alkynyl, optionally substituted aryl, optionally substituted heteroaryl CHy-
NER*R?), CH,-OR?, CH,-SR®, CH,-0-C(=0)R?, CH,-O-C(=S)R?;
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such as a hunen, conprising the admnistration of an effective anount of a
compound of any of claims 1-11. ' 24. The nethod of claim20, wherein the
mental disorder is selected fromthe group consi sting of neurodegenerative
di seases, WDnbredsp®r ' s di sease, Parkinson's di sease, schi zmxfwmbmos

Huntington's Chl@"xﬁﬂn beF rbsBRled ﬁlﬂessanﬁ‘tsé’lé%lte% f; cﬁ l‘.hl oug %o&s%tué% L%rrpa ﬁ}ﬂg%g'g (ragma

Down Syndrone, Pick |sease
cogni t|>/ve pLigpally csubstitytesh Ci- U’Hkﬂ’ef:l wallioxpi Qmodéb’ S@ﬁﬁuted; Lﬁhddhyhdnlﬁﬂawptlmm h

syndr one. saﬁstmaecgtauaenﬂo g?twm; bRkl @q-at@nm\m&{a&y Sbstithidd 5@1 %Bﬁéna

phar maceut I accepta harmaceut | ca oSl ti on

her eof
cont ai ni ngS lé“‘ﬁ*f‘? qp89na hes “:B?t@ﬁ%f’r a?%st?Wb%lfy a %@lag‘anﬂé‘mﬂwﬁ’r €he
pr ophyl acthetemyclylumtdpu@any aditimad C,Qhlkpry®hE S or alleviation of synptons

ot Ponet in pardet B MR % iuthul Snf indepeiferiy g S isaroumigemng of -
03/ 028650 lﬂdrﬁgeasmzlbgebs@ﬁir@@. optionslly sabstiondli OG-allyl, A, ¢alkoRo Dpt‘{dﬂﬂl)eéuﬁstitlh&i

e o, i afoluthl, GioRfl Suiinfe G -aRONE BRIy sbrinlon SR BB he
and K rrusc?ﬁbsﬁlﬁlt%i qnéc@pmqulwuhstiwébete@ayl Aptrmallymdbsufutedt(du-lcﬁﬂoaﬂql optionally
prevent i nguﬁsﬁﬁltéar@.qfh%l%bﬂ'fyl cﬁﬁd 3&5@25&@1’8{&? @W&%&beﬂ%‘aques in an

i ndi vi dual susceptible sease by
adni ni stering af ef’ﬁhé&eﬂ‘%O%ﬁWaM ‘@Pfeal thexepwarnd ivf chobirengi¢ zgonist. sai d

effective amoung. sufiheGleRidl of QaifDe Whitk&in BREbAPGInd RIEIEMHYE Mr R AL §f Bbth of
processi n%ﬁ I&, and M, receptor subtypes.
19. The method of any one of claims 16-18, wherein the compound further acts as a D,
antagonist or D, inverse agonist.
20. 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 any of claims 1-11.
21. The method of claim 20, wherein the mental disorder is selected from the group
consisting of cognitive impairment, forgetfulness, confusion, memory loss, attentional deficits,
deficits in visual perception, depression, sleep disorders, and psychosis.
22, A method of treating or preventing pain in 2 mammal, such as a human, comprising

the administration of an effective amount of a compound of any of claims 1-11.

23, A method of treating or preventing increased 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 la 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 patt, as an M,
agonist or as M; and M, agonist.
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27. A use according to claim 26, wherein the anti-psychotic further acts as a D,
antagonist.
28. A use according to claim 26, wherein the medicament is selective for the M; or My,

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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