WO 03/ 057672 PCT/ US02/ 41617 TETRAHYDROQUI NOLI NE ANALOGUES AS MUSCARI NI C
AGONI STS FIELD OF THE | NVENTI ON [ 0001] The present invention relates to
conpoundswichatosaf7bect chol i nergic receptors, especially mauesnaia’
receptors. The present invention provides conmpounds that are agoni sts of
chol i nergi ¢ r e GEARAHYDROIQIINQLINEANALQGUES M‘&C@Rﬂﬁé‘&m& he M and
M4 subtype of nuscarinic receptors. The invention also provides nethods of
usi ng the provided conpounds for nodul ating conditions associated with

chol i ner gi nally for treating or alleviating disease
conditi onﬁ LBk i ﬁ?rjts%\acari nic receptors, such as the M and/or M4
receptor  subt BAGKGROL b&linds HROAFRLE B iferkiS GERpEFsS
medi ate the acﬁ?@ﬁg of the %gﬁpg{nﬁgﬁ@nﬁgﬁéﬁ% céltsyﬁlcﬁo i ne ilnerglhe Qféntsr al
and per i phegeaially anvarisicsyspens Thviseat invemionqrepdes comphuags that are tagenists of ol e
in the central nervous system nedi ating highe I R vgr fuRcly sevel |
as in the “PEPERe F%ﬂeptorﬁa%&lgg‘ﬂ%a{?%‘é e %g?p\}%lsjs Esg g@%gnih\?m@ﬂ eald'? hﬂélﬁl%ge it e
cardi ac, masRirhat @éaprordiTye Siviemidn adko hrevides areitrods ofumthgetko provided raspondseor

Five distinct nuscarinic receptor, subtypes have been.identifi -

The nuscarfafiEuRg codEiopt 6%50%%‘%* Vb}bafozm%gléd%cr??tﬁlésnﬁ%/méf)?%‘rg‘regesagag ?tn al@%” e e
cerebral eh@Xcorlitiohs assb@dttEwal h@cdithid méeptoredsuch dshige dbnbndddr Mo, rbgegloer
cognitive functions; the M2 receptor is the predom nant subtype found in
heart and S*8YP&ivol ved in the control of heart rate; the M3 receptor is

w dely expsgegekdiinpany peripheral tissues and is believed to be involved
in gastroimtestinal and wurinary tract stimulation as well as sweating and
sal i vation; theohh) €CeRkOkinic chBERERN Fectglor® hitliAteAREl actidhY oDhe inditolrmBthitten

| oconotion; the Mb, receptor is present in the brain where its role js. at
present  podylclolefin theckental ansh gernerahiasvaye S¥stear MUSTAAIC (oCRYERMAR &HUG! ¢ h
the dopam nprg h\% c§x¥t§aif§};louL %@%ﬂ]m DAL b AR oS FRCAALBAS, W4 W&l 508 BelpeMpheral

i mpai rment,” such as zherner's disease, are acconpanied by a reduction of
acet y| chol pansyropatiietinmetivpust sygser whpna thepnestiatescapdiad, esyairptary dheesiiy§eand @defrine of
degenerati on of chalinergic : -t I pVaTh K oal y

i nnervate ?‘frgféesg?lggsg of fgﬁ%&g@%ﬁ?ﬁﬁbﬁ%ﬁ%&%gﬁ@ggg il(gﬁl(ﬁ;{]&’ \(I:%r t% ces
and hi ppocHiepmsscatitiatM areeeptari subtyed Isypredomuminthe gxpress¢d ghée oprebabseex, andoin04]

Efforts ta increase acety]chgline level. f.0c n reasiihoid guel s
of choli (rjll?ee e¥Heop eeglt‘j‘r?lé’écl)dr1 %F Cé)gtg%ly?f‘g}ﬁglﬁpﬁc\eégg{}%t ﬁlggt?glg tgh on E‘? ocki ng
acet yl chol jra®este abeype ASE)n heatthed enayobwed timte comtoh bbhdant egte;dbeMy rechiptbi Ke.

Attenmpts to augnent central cholinergic functi thro -t : .
admi ni st r aF98H SEPeERO M ‘H%‘yd’re“%ﬁ{)al BFF&?% Wll%ﬁeg‘le‘(e%} B ioie ‘“bgre}gtﬁ"‘%tﬁ%‘gaelsasn ul .
AChE i nhi Qie8r achait@ilfidp whwtiherapstitiziand eflivhtacthe Mittcepiay s posen if buainchntio
have frequent cholinergic side fects due to peripheral acet I.cQoI i ne

? %ﬁre éls

stimul ati omeY bevareluidny lospmstAh e Msr thgplor 1prgeeaGn e vhgre 1S A APHbea.

Tﬂese gast RHPHESlet N ardiNg£ha®f @8 b tiNAME BReRted REE theadpiriinapioyystdn.t hi rd of
t he

[0003] Conditions associated with cognitive impairment, such as Alzheimer’s disease,
are accompanied by a reduction of acetylcholine content in the brain. This is believed to be the
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



-1 WD 03/057672 PCT/ US02/ 41617 patients treated. In addition, sonme AChE

i nhibitors, such as tacrine, have al so been found to cause significant
hepat ot oxwoi 35wt h el evated |iver transam nases observed POT/Eo2ut6130% of
patients. The adverse effects of AChE inhibitors have severely limted
their cli patzals tietted.ilt pddifi@0eBie AGE wbibtiers fachipfernediage gfo RenfOph i e
suggests that. incr : i - NSl SIS |3k AROShd | Ve
ynpt o SRR i e B S B B ey e
recept or béweskaffects o AdTHEohibiwes have aqvetelydimited thyirslieigalpélivhot i ¢ synpt ons.

Further, dr Ugfoé%?ﬁt SRR S ORI NP UL RO SREAN hlink R eR BfdiniFAUS e

psychotic-1ike odes innan exacer e psychiotic synptons 1n
schi zophr aairétrfahissiad sndetlies dripnsitivesymplioms of G digease brat is suppereisy thelopdarrhe

neur ot ransm SSi on caus havj our effects. su i ion,
cl i nbi ng é}??ﬂdoﬁi‘g?l?ec’ief?? rﬁ’?%ﬁ‘a(@dﬁdis SEEG R} ?T‘fﬁg)?lag&gr?omﬁ SQ%"?%E@@‘?%‘?? gjsﬁp%%\rd
dopani ne AGERhpEnhaMdcadpithiat Set@nnihistds in titasan babavsshotaHikefepieetes in man

Unfortunately, dopam ne receptor. antagonists.a cau ev .
ext r apyr afPERcEhiePE Oé‘ﬁﬁgnﬁ?fni)‘atsgﬂ??gg'egg p?ﬂegéﬂi ctareuawﬁéjuqslensd%(rlfgsl that ingrease
cat al epsy dbﬁhnﬂﬁb' R otARAesFon caddddsiRvRYlal ey tsandhdrlincsdadel ledoheditis climbingdad
trenor, bradykinesia, akithesias, and tardi vg dyski nesi ﬁ)s. tLoggg]c rpgﬁ)cli(n
part to tKeietsabpiepyizs inbihgion (Knowgisasvebeesand JEREME RFPRT f1e4Y or

ecept

agoni st aGfdsyigelavitsal DE@R S AtEBkunaikelye dopiné ecebloe adnimRaiistofalde ot | @vere
However, existing agents lack specificity in their actions at .t Qle@g&lii ous
a

muscar i ni exraveptdl sslastheed PSS Rediisd SYrndicion glyGAIEE SR .

arecol i ne ﬁ e%xﬁ"&e@panggﬁ Rigt OO hQud8reWBAlbrad isfal &it@ésidyPand Sardied dyskifiedid3.
receptor subtyp and are i1neffective in the treatnent of cognitive

i npai rment, dud0006] | ar Hee papart toothesgenbpervationse hej discoy ey ORIV IR M dEBI%
nedi ated si de effect E%%%Q\Y%hgg?ep?&%e' G e%mgﬁl@ntﬁt H@l)vg:ver,‘]exisﬂ?r{'gadg@ﬁﬁ

: Qlck
Exp. Ther.ag‘ﬁﬁﬁ’?twi%&s annon et al., Schizophrenia Res. 2000, 42,
249) is arspddifevity)ihMi@r nitiops ef the rarigusrosscaminresenterceiptyoes. KagoniMt miggcppnic
little or no affinity fqr dopam ne r r | el Ritding Mil@ce not
A9  dopami MRS 25 %ﬁ%@afnﬁgg\plaésfghe%n g&?%g%e%gﬁwﬂ%ﬁh(gg@ een repo3rt?aé(itl3 '
(Shannon edubtgpes,anEurcopeticetived authn aleatokntRifaogrte ogyirmdo8ie i8536ge p@Djo theirhave

partial agoni st effect nmuscarini c M4 receptors and ant agoni st
effect at dr?ﬁ%‘c‘:‘&?‘inﬁg\/@ aMi?LW?ptngBe edrsé(?é’%?‘%sf's as wel | as exhibiting
functi onal dopgobemg ant@gandlme (ShaaaSkt RecénPhyrmarals Eap.i hee &PoNiZePs271;

i ncl udi ng xanonel i ne_have been_ sh 0 cactjve in ani mal nmodels with
simlar proppoasetid, ﬁ?r}mﬁhré?fﬁ éy’g“\ﬁ@m %Zc 2g§:)u'dsa,n WM arsen TERGST g e

cat al epsy LBYEBSENit®E ofilno, affikity. fol. doPhaheae@btors1@3Pite hbitink0A]0 Byimast a0 et
al., Life Sci. 1999, 64, 527, Shannon_et al., J. Ph%%g%col. Exp. Ther .
1999, 290, dopaine Shlkn A tisdiagole, deeuaiivs STACE s PeRR EoPOTISYaNTRD ot Slpoffuropean
Further, XaDoREbt BYEWaDioeD0M08 1336 BO16 haRS YR bhdhid effey hOwiishrinsy PR AdTd, Such
as delusions, sSuspiciousness, vocal outbursts, and hallucinations in

Al zhei mer ' rscegioste arseariegonish elfect EBAYRERNIatMa M, apd M. repiprops WeB g exbipitinggs) |

however trﬁ@&fgﬁﬁtdof;m}f&ﬁ(?ag%higlﬁ effects that severely

[0008] Recently, muscarinic agonists including xanomeline have been shown to be
active in animal models with similar profiles to known antipsychotic drugs, but without causing
catalepsy (Bymaster et al., Eur. J. Pharmacol. 1998, 356, 109, Bymaster et al., Life Sci. 1999, 64,
527, Shannon et al., J. Pharmacol. Exp. Ther. 1999, 290, 901, Shannon et al., Schizophrenia Res.
2000, 42, 249). Further, xanomeline was shown to reduce psychotic behavioural symptoms such as
delusions, suspiciousness, vocal outbursts, and hallucinations in Alzheimer’s disease patients
(Bodick et al., Arch. Neurol. 1997, 54, 465), however treatment induced side effects that severely

limit the clinical utility of this compound.
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[ 0009] Anal ogues of 1,2,5-thiadiazole have been reported (Sauerberg et al.,
J. Med Chwmmo3h8882 41, 4378) to have high affinity and selpeatise2/uis1f or

central nuscarinic receptors as well as exhibiting functional dopam ne
ant agoni sm des|j0008] | acAnaidgues ¢f he.pyhitdirzolddpanPere rrraiep(@rugrbereidakof Mek

present | es t 1'99§ tﬁ r 4?37@)31\6 }nétpﬁﬁfuty Jng Q«Héélpvgy H? %&r{traﬁxfntléeﬁttuﬁc Fé@eptt&? as well

devel opren “Bf hol’etlul es t t'aneously reduced the positive synptons
and i npr oveekhittigng fumglanalvzlepasymnnmgsmamdbsvltﬁeladﬁéﬁfﬁmtvé‘)rldﬁmlﬁWW@rs

associ ated wit i zophreni a as_ a reat nen ogfers. It
is the intent E?(ﬁﬁﬂ sé)netse‘]tn]\%essflgegor o}}aggtgl &Hﬁnbtr{%%%gsgﬁfgﬂ%ﬂ efﬂ)Irérmscarl ni c
M and/ or dMticpgent @ftrﬁglmuuda tha mbnmﬁboﬁRy adthegohd sszItactswmpttoyls mad impewdshe

superior anti chotic efficacy.wthout the si.d e ci_ate

hi gh dose NEBAIY tsi‘aﬁtﬁ‘i“% rﬁ“gl%‘hé? S InB3IrIRES, AR iatEd &lopgcr fmg@rgﬂg gorrgoo t he
conpounds tRhtrdeRtCoPMEREANdisdridt &It iOthe ﬂﬁynthfr‘l’hé iphegére ihwstigatore thu ddmamstrate thahe
positive synptoms. of this disease. on d| |but|on of

M4 recept ruseariic Me 2p¥pt M ORI tdtp céfﬁk%l “L%%g EYI e™ar 84T RV I\%n\(/)gd in
hi gher or dgfins¢Q@at Eff\éﬁ:yf\#m@ﬁﬂ B8NS de effdd® a&s’bc@t@&iﬁvﬁh hi‘gﬂ da@d])lzl &tagor@dr@ﬁiend TTGG of

t hese conpounds nmay reduce the cognitive dulling and perhaps a
ot her nedtanipEonsEARNSHHSS 4§ 8U3eS %fttg?jCWpcOHn@(ﬂflﬂ}eo RBhingentipR aé(ﬁﬂ%ﬂ{)‘ﬁﬁ

Psychi atr%cduw&%nﬂée%os&vesylawn%mgsd@m Chem 2001, 44, 477; Felder, J.
Med. Chem 2000, 43, 33). This unique conbination of central ner vou

system act i vi t 188111 n oBeseﬁrmneélatrléutm Anir @B denicsePiorhdn idsy CTesl fo5X

devel opment; I I Y GhRtibiz), JRUIBS an@HEWL, Whdnist t he
cuper o alprbarfifs ¥ b o BW ) ey GlacEidnioy THRhb) Ihe 5 ant b bty

[ 0012] US Bosits b3 Thean dorg®uBI3 68y 48tpce] the coopjive dulling and perhaps ameliorate other

N-[indol yl -1 @ | 5. ) | t
enconpass iRy e HEP e it b AR R LI RAESn R0, My dRETO%) amas no

4, 5- di hy doRetvleys o [M/erdr ches. W0t1h4¥|4ﬂ€edelﬂ@, yjl fed-aZhane 2009.ndfs 4ABY- Ehieompissed
by the inven Mokraosz e

descri bes CN["% Qona )ff”%ha]:[nervous S¥S§ezn|1 %\cnl l)tle % F‘%&%‘?F \I/Sg't% rveé%%%?d b I{?a%ga)d ©

i ndol i n- 2(t1hH)jc\QmpmeﬂLUfraﬁ|dnﬁrer- ﬁeﬂz&l—blasmé amutr!slyahstmdlrugﬁ)lqnc& witlf Hef)supegioe clinipdl c h
are not enconpasse cg by. tlhe |nv§eh on UVVARY OF THE | NVENTI ON [ 0015] The
i nvent i on BPRSYAI SRR A ARHE O S nul a 1, as well as salts and

i soners thereofofRjLl_us23,364174 aiv¥t US 3, 36:R457Cdesl&=1£é Crfirddlyklower-alkanoyl]-1,5-

iminocycloalkanes and iminocycloalkanes not encompassed by the invention.

[0013] EP 0 584 487 describes 4,5-dihydo-4-oxo-pyrroles with linked to piperazine
rings not encompassed by the invention.

[0014] Mokrosz et al (Pharmazie, 52, 1997, 6, p423) describes N[3-(4-aryl)-1-
piperazinyl)propyl] derivatives of indolin-2(1H)-one, quinolin-2-(1H)-one and isoquinolin-1-(2H)-
one, which are not encompassed by the invention.

SUMMARY OF THE INVENTION

[0015] The invention provides novel compounds of formula I, as well as salts and

isomers thereof
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C3-1 / RS RS RS RRY | -3 W 03/057672 PCT/ US02/ 41617 wherein R is a
nonor adi cal selected fromthe group consisting of optionally substituted
C(err) - alwgplo3/oswri onal |y substituted C(err)-al kylidene, oprcimrsai/MﬁH
substituted C2_6-al kenyl optionally substituted C(err)-alky o
optional |y substeteintRdis @-nemogdigalspiected Siomothe Bloyp seisisting of @Hloﬁlézﬁ“BSt‘é‘Pt?@enyl
optionall kyn ol i ¢ Ul8dny®: Gltidad Kyl ,
optional | ié: §:}g§ FH(%IS@)' gb%ﬁegat kﬂ%dfﬁ’p%@gﬁy yub%su bst |2'lt%ut ed)5 ®
S-C2_6-al ktybayﬂutedr@zlsalkwyl,lomuonazky suggingA P @l@lchtmml@—&@StﬁPte‘t@ Fo-athandnd 3
i s absent f h 1 ng
of hydr ogaRiorBY Funarey > U e B ST S o a TR ReT S
O C . 6 al kyl-alkbai,ogasmalinyudbstingd 8+C,g-elkeat;ed such that R2 and R3 together
forma ring systew ech'h R4 and R5 is independently selected fromthe group
consi sting of Ay ob%r hal ogen, hydroxy, opti onal Iy substituted
Cl_6-al kyl, optd,ana ¢y,-cHlbsCHEAbed, @Oﬂanﬁﬂ; ksybsengpt i onal | y substituted
aryl-Cl1_6 al kyl ,, and,opt | stl t | het er.oal are
biradicals i ndé%éﬁ@@ntafi/ln ‘éﬂeﬁ‘i‘%@é}ls ?069‘?1 é IR Ok%a dro%en Whlortady

- C(R6) =(( gul)stltute'd@lB@qu_NOptIOHWU%i’tuwd 0L alk?lkhal@aﬁi, hyBroxy wheteetct swhlthat Bhe of
L' and L2 maé be selected fromthe group consisting of -S-, -NH and -0-;
Y i s sel ecndH toegthsrifora Hinayse&Bnsi sting of 0, S, and H2; X is a biradi cal
sel ected from thg, W&HQ{SQQﬁ@%ﬁEddﬂQy @e‘leae@(ﬂ%(neme YDduReetsis)ihe 6 B8)dEE halogen,

R R7)- -0- -0-. -S
g(( R(G)e E Q?%hy&oxy,? lmw &UF@)’FﬂW}) G-alkyldmygtlﬁ-ﬁ);bsﬂ 8(, Bﬁzy op‘?lonally substituted

: 8( (RI(G) (R )4 LR@ ).nd%m)a( Zl)bstntuted a lhetero(a}? NCRN) C( R6) (R)-
(o) (R ) o R@ R} b e 7*1@%@%5 A@n PR PR s R

NCRN) -, - %%J\RZ) &%56 %g%a?g d@?@herelgo%)on@()ﬁ') an@(LR% B Yol AR RINNthRE

and R7 are romthe group consi stl ng of hydrogen,
hal ogen, t‘groirpmoyslstmgtof@ -Wamﬁ -O-NRNRN, N(RN) - C(O) N(R(err)), optionally

substituted Cl. sgefé?tﬁd fr% %@&Lﬁ%@?@lﬁlﬂ%ﬁfé § M , optionally

substituted O stitfute Oar |, optlonal%y
substituted O mxﬁtajaﬂeaiyhlpcted)fm)mdwakdw consirting ofEER) RDSROB)kythD=GRerei n

50 Sl ROPHR SEIR Y Sl D SRR PPEL TR
conposi t i ons-GrRAR}-SRYRIGROW)0r -0urR)EOPRIES-SCRURMCR AR )andi(R)-
CROR)-CRIR")-, -CROR)-CRHR)-0, -CRIR)-CRIR)-S, -CRIR)-CRIR)-
NRY)-, -CRO)®R)- CRH)=CR')--and - C(R)=C(R)-CR)R"),wherein R® and R’ are
independently selected from the group consisting of hydrogen, halogen, hydroxy, nitro, cyano,
NRMRN, N(RM)-C(0) N(RM), optionally substituted C,¢-alkyl, C¢-alkenyl, C,.¢-alkynyl, , optionally
substituted O-C,.¢-alkyl, optionally substituted O-aryl, optionally substituted O-C,¢-alkenyl,
optionally substituted O-C,.¢-alkynyl
wherein R" is selected from the group consisting of hydrogen, and optionally substituted
Cis-alkyl.
[0016] The invention further provides compositions comprising
1) one or more compounds of formula I, and;
ii) at least one pharmaceutically acceptable excipient or carrier.
[0017] The invention also provides methods of treating a disease in a mammal, such
as a human, wherein modulation of the activity of a cholinergic receptor is associated with a
physiologically beneficial response in said disease of said mammal. In one embodiment, a method

includes administering an effective amount of a compound of formula L.



ii) at |east one pharmaceutically acceptable excipient or carrier. [00171
The invention al so provides nethods of treating a disease in a manmal, such
as a hunmawo oshetee2 N nodul ati on of the activity of a chol i memgisozmmseeptor is
associated wwth a physiologically beneficial response in said di Eea e of

sai d manmal . | M0Q8k enbvwi the inventign Rsgvidsg methegs ofERing AT HiLTLPs Agllayatng

ef { ect i ve airplRbr Aol TRRLAM: Al LUSHIA 1 o mn¥ A 057 BiTdaD Gl \USAA 1617
[ 0018] Thus, the invention provides nmethods of treating or prlﬁ)venti ng or

al | evi at i regooinied orithrromescanympreornioraos SiaRie dhadh MU dFgRier PYPhRe \
such as a teﬁlgé‘{}ﬁentsé"n%tﬁhﬁf?&%& thePSBARERBA oMah RfEtH 3£BHANI{Ghd EGRRAM of T OF

exanpl e, muscarini c receptor subtype. In one enbodinent, a nethod
i ncl udes  tfbrenudediye phateeeuticntly afceatablefstle theieoh agtergivemer themsef, eb#rplamercytical
fornmula I, a pharnaceut.icall ghgot, Sl & YheSIATE ki

t her eof , c‘)"Pmgt‘g)srﬁ;{hoélrcr?rxalt1 eutd %gﬁeyenglyﬁpeg%%aggggég%ﬁﬁgsi ng ti'ther entity. o
Part i cul arindhidepfotletampter Althaitnkes diseas, Peeltihcod's discast echiizoplngnip.dhuntipgen’ s gleoress or

exanpl e, zhei ner' s. diseasg, rkinsan' s di 4 Leni.a, :
Faint | ngt o EOERBRais ETadert dRENas SR aovg o BE HRME dementa,
Syndr one, JRews EpReNiaIege-laek cdmtasiclideomnitiva jmpagivient, derbettibssse seifemon,

age-rel ated cognitive decl]ne ognitive ai r.men 0 fu S

conf usi on, MEMRERHASS qtt%?f‘&a‘{eg%‘m ﬁ%fﬁgf "Hé‘f“i‘ag g?rgfptla%f%egrlegsé&?ﬁal&’l 4sl%gld%orders’

per cept i OhsydhBRE, 8SEde® MmfanPadath syBdre@p, itkir&sdddetdculasgssirosndglagodaden i nf ant
deat h syndrone, increased intraocylar pressure an | aucoma. [0019]. T

i nvention addi tiOMAl | y TRt VFRies aggﬁlﬁ’farln]gd’r‘b‘f‘ efraelgftg?fgoggﬁﬁlﬁltgﬁl g %slOCJrls('f(raér}’(13
wher ei n_t hey DhY 8lc OhRGhi6atAY baemehi fghsd i€ FRONSRodubtiche teonsaidd @gohiem; Mn
terms of M agonismi M~ and M4 agonism both M ggfni sm a%}%rgQ ant a%gni sm
or M and avnl\@g)@mlgmbat%ld%mgoaﬁmggﬁi YasonigpBMreR *ATIHTT { FORETBRLI | y
provides the usgoffi a GROMRMRHNOSadhiBhdIN! Roides dhe RRASTEBESHHuEEbS Soragadphabl e
salt thereof, a stereoisoner thereof, 0Or a pharnaceutical conposition.

conpri si ngoheimideeyticalht dopgptablepsalttheaeqfraeyierpisomsn thereoh Ofa AN ARENECH GPmpgsiion
treatment of di; ty, f RhSa@SOCs dleBEaridnt fordthé RRhthRAN & GisdagS Rt OF
or ligand he gglgg%ﬁfegoegﬁ? %Z% g\(én?i on theref oré1 prrovi des net hodz af or the
prepar at i odiscpdersaspeditadaritia cholinergie teecptar enliganfthespl. di seases or disorders

sel ected from t@ﬁzrlgf OURRE ASlih e o B HREdsTothe BRPRation eR s FldARAE

di sease, schizo nia, Huntington's rie ch's ataxia, Glles de
| a Tour et t @ the tSyteitofidiseabevan dSyndels setestedPiankthel govmswsisthenad tlihgimer's dis¢asal

depression, age-rel ated cogpitive decl,ine, c Lthve i pal. : »
For got 1 ul nize@epls et ot pemey o s Mo PERk b PR Toetes,
vi sual per g@atdn@D Dode ByassmeNPicp alisase s iesntisi Siaicdledepresgsy, clresilaed sughiton

i nfant deat h syndrone, increased_.intraocul ar pressure and C . [.0022]
The i nvent $<610% GYEHEF THPLRAYkR Orﬁ%f“;lfﬁéfsc usi“f’i‘c?’gggliyﬁ&Ssa?{%%?nig{/ﬁ?#vggge%&s
chol i ner gi § Vi®eER&ptior], Qe RE8iof NG IsSHEN HisorderfBisubgsié, RGdded @sfamraiRbitB GYhdIGNE, he
cholinergic receptor or a systemcontaining the cholinergic receptor with
an ef f ect i pereassd tiFrocylar BresE8t 8BHY™ onpound of

[0022] The invention further provides methods of increasing an activity of a
cholinergic receptor. In one embodiment, a method includes contacting the cholinergic receptor or
a system containing the cholinergic receptor with an effective amount of at least one compound of
formula I to increase an activity of the cholinergic receptor.

[0023] The invention provides kits including one or more compounds of the invention,
and instructions for practicing a method of the invention. In one embodiment, instructions are for
treating or preventing or alleviating one or more symptoms associated with a disorder in a mammal,
such as a human, said disorder associated with a muscarinic receptor, for example, the M;
muscarinic receptor subtype. In another embodiment, instructions are for increasing cholinergic

receptor activity or activating cholinergic receptors.



formula Ito increase an activity of the cholinergic receptor. [0023] The

i nvention provides kits including one or nore conpounds of the invention,

and i nstrwotadomas7tor practicing a nethod of the inventi onPdvUSo@1617

enbodi nent, i nst ructl ons are for treating or preventing or alleviating one
R : : ENTION] | sorder in a manmal, such as a human,

sai d di sorder associ at ed vmth a nuscarinic receptor, for exanple, the M

muscarini c recdpist suBertbepuﬂpnsearfdb%ewr@@nﬁ@dpmtthe foHlewing cefipHensaghall fiyr

i ncreasin chol i ner ty or activating cholinergic

recept or sqh 5% 1% %t?%g%%f%%‘g@t %{8 DESCRI PTI ON OF THE | NVENTI ON

[ 00241 For the [paesposeThd tetrh&agouist” emlefdleé@is esampquntl et finsrdasagitirgactisity af ¢ ons

shall in thejr nt| r%ﬁfl be utsed to define technical terns. [00251 The

term"” agoﬁ?@?“’r?’v L§9 ég%l?asrece P@npound that increases the activity of a

receptor when ifpoxspnt acrhétetnlneam@mem’ ordefihddiQR 6 Tompamt GdehaJvteagféth iag pgoniiss

defined as a conpound_that. co i,.th, an oni s SIS | for
bi ndi ng t &4 FEE BRRBY forth’é’P*éB‘gE ﬁ‘?t%ry\heﬁay H’P%%fngcoﬁ:iﬂr?@ eh eélc R g? Edn%tt
agoni st Qk ihvaMe aSéhiA 9N MeStcepidr. tHRvek @ &PiMMgonibIWBY Rifgwnads admtegd harsatgo(naﬂ) SO
known as a "neutral" antagoni st) has no effect on constitutive receptor
activity. popesiectocongipiversroRiPat™®¥oni st” is defined as a conpound that

decreases the bggaly aghi %éhﬁ%n‘?érs@-a 0BRENE B¥fined aa consjogiBihandgcrerds &teeﬂseﬂ)y
t he receptor). uch congoun s are al so known as ative nta onj st s.

i nverse agstivistofiagecspior Gansiabpe aleﬁhéfé‘éblf@P“tcﬁlﬁ?r)c%‘t?géng?’t‘@ TEEEpt OWan?S
adopt ~ an Aegﬁ%' ﬁt@g(ﬁl‘i@&t d lﬁbé?ge'a\égnﬁtq’s 138 &r aSERpSr MECAligel e rdcBptbine adigence
of any liga | e an antagoni st can inhibit the aCt':f?'ty of an
agoni st, am inanrige steteagetinede ajbssah staicqspuIg it the Absengerod any figand e P HEE BN of
the recept t R9PRiR  an iAREsCABHRNE 2Qf ﬁmthhwa%ra?n@r the
agoni st haggaggﬁgn&gx‘ﬁﬁ%reg%%t%%%@a g ; .anl 1n N%?tcg%,?e 374211 2% (1995). MNbre
speci fi cal doyforBaura céttheaieceptmavethe pb?@mys(édntamﬂlﬁ uihs epaeenéaf ergmzeréf'd?g@m%%t or
exists in an equilihri t n [ £Qr Bkt Ny aRshd@et al. h
spont aneouseley g@l |v2° c%n o‘?r?atlﬁo]xﬁﬂrﬁg%fzg%g?gagrsgqgr opos eél t%’ stab?tlallzeavtehe
recept or igtopited@QhitVenlipaidedr Bratadeanocepion vaxisseliry anl nqwrbmma@gtmest snamgctive
believed to stabiliz |nac ive.receptor format i n
ant agoni st COREATIREAD, %Ia[ PoRERgoYs ¥3?Ctb§i ‘i?f‘@f’ﬁaélof}*f AgORRie are’[ Pr°8055§§% St\(l)\fr;llhzet th%
inverse agepdptdr wadh adilt tcbirombatiyn. NBGIvEREY, int&seaagdnisist @felbl&llé\hé talzsbilze a@f an
agoni st by inhibiting the sPont aneous conversi on of an unl |}q g,dg rrglce(%tor
Hed as?

to an acti ‘é}éc“"édFHeB'ioﬁﬁf"? ginatipy o J&ps, PREle ) afgwis Fpni Fté 1§et

receptor hawibhGean a@&ltldt Vintidvefs@ b @SR @didadiohAly rhdnefe et iadtivity i10fhe tab@néd of an

muscari ni c recept or subty %e characterized, through nol ecul ar cl oni ng and
phar macol o#fpnist by inhibiting” the spontaneous conversion of an unlhganded receptor to an” active

conformation.

[0028] The “M,-receptor” is defined as a receptor having an activity corresponding to
the activity of the m1 muscarinic receptor subtype characterized through molecular cloning and
pharmacology.

[0029] The term “subject” refers to an animal, for example a mammal, such as a
human, who is the object of treatment, observation or experiment.

[0030] The term “selective” is defined as a property of a compound whereby an
amount of the compound sufficient to effect a desired response from a particular receptor type,
subtype, class or subclass causes a substantially smaller or no effect upon the activity of other
receptor types.

[0031] The ECs, for an agonist is intended to denote the concentration of a compound

needed to achieve 50% of a maximal response seen in an in vitro assay such as R-SAT. For inverse



[0029] The term "subject” refers to an animal, for exanple a mammal, such
as a human, who is the object of treatnent, observation or experinent.
[ 0030] Thewotmsrnate’sel ective” is defined as a property of apoanmsomtbinher eby

an anount of the conpound sufficient to effect a desired response froma
parti cul angonate BESH it yppaded wuisngtpdhe eanarFram lubepmaround Aerdes logachieve 50%

subst ant | g‘%ﬁtio?nﬂégla [SAOIFSegh%gfeff{'o%ﬁasﬁ%rbowgurﬂqebéﬂ.t y of other receptor

types. [0 err an agonist is intended to denote the
concentration (f032] conpousd hereiedéd teon depridmimstson opf ahsrariolagicale AsbYfse

seen in an in vitr S ch L i . . . i
PCT/ US02/ S4BPFh Séﬁ%f‘-f'?‘gt%@d%%éb O?g‘“’i%ﬁ?g%%fe Hate'a éﬁ‘g?:&mt‘%eg’ %@rﬁ}%géf?%t@ F’gn of a

conpound REBIEshdnthiatkbegerS®%he simhitdnetusaielichy afiscRr8ATzamess froths sinfultaneebasal |

no conpound, levels, [0032] As used herein, th rm.’ AL SEEak) o of
phar macol 8g'¢al Ph? ‘BB‘P{‘?/ga%Btﬁ’p%%egsasrt%ghé:’rdlsgh‘fe(?' ?%%n%c? ?\%@%%P } ? \%&)‘%%},r Q%Dr e
separate ghema gaht @nbditibRSagenlielnircases, agerty thatoire ¢aadministeped aBoiatbniledi tg oz | on
refers to the sinultaneous delivery of separate agents; to the sinultaneous
del i very & couwrbiangtith 9Fh f¥nts; as well as to the delivery of one agent
fol  owed by delposs[y Ofn e HELANELNRGYE Nthe AtrmAUTistallgitameagentisear lar rhichedses,
agents that are coadm ni stered art%Ei ntended to work in.conjuncti Oncﬁ"ia§h

each ot heratufagdzropasbenchain, wheesin the doneest £haim s O e P X RR YOS heind® a
|'i near or n%}g,lﬂcbﬁﬁ, it atpkopy d hamBl, DREbUEN Aiset-dule) @irmbutyle perayigesiperthlai n
has from one to six carbon atonms, such as nethyl, ethyl, n-propyl,

i sopr opy! ,negpepiyt, phd hgxgbbut yl , sec-butyl, tert-butyl, pentyl, isopentyl,

neopentyl, and I (0034 ekt LohRxDHRSRAR "CONiIRAYL" héd@s b8IMRAr or branched
" C2_8-al kenyl " [B&)& S aiq ?lngdarl?s or brgﬁched hydr ocar bon group havi ng, from

two to ei giytrocabdrogroat bmingfiemdwatarBhingoREiBPs Hor @IS ¥° YRS doudle

11 ustratiye SHRAS &8 )?Jmp%—e)%(:?_‘;-z}iféﬁﬁll SR WRSudk A1 Uk Ry inyh Ryl Aukenbl,
vinyl, cro yﬁi, u enyf:, pent enyl, e%enyl, heptenyl and octenyl.

|1 | ust r at ipesteryiangkbes, ebte@y Bdaickayly Nugfratiup sxamplds ddrealkenyhgrashe Wb upre
bond i ncl ude butadjenyl , . t adi , adj - LERY IheniSiREALRE €Ny
and oct attE‘?ne‘?ﬂ?I (ﬁ)ﬁb%&}égd éI{s%ﬁl\%%i%Ptaé%rpaeﬂt%ﬁg%h’?%% !ri%engg%lﬂg%gw%ﬁ% pos)?tai on of
t he unsat Weatrieasl grope asiotilbbebratvbetdprmeyf these. dthe ansjtiqnod ithei uwspterhioomgthetdeullar bon
chain. [0035] In the present context the.term"C2.8-al kynyl" neans a |i near
or branche§? Wﬁ’r‘ﬁ@é‘f“g’ S‘B?’bﬂﬁnggfﬁﬁaél?oﬂicﬁ j"fromtwo to eight carbon atons
and contai ni ng [@p3%]0r WOKR predepd QntROB@Sternt I"Cusilkyayi' weeaax anipieas oo branched
C2_8-al kynyl groups include ethynyl, prop |, butynyl, .pentynyl exynyl ,
hept yny!| = dREroSEbYhFOuR FEIHRNEEORNP t%glglﬂfr%ﬂ}éﬂ ae &%ﬁéorg?“%% 8‘¥e_e¥r_ TS e

posi tion ofonddiNhakiRtdempled Hectlihe fend)indRy digngf pdpynyp Gsiyhylpperanghg
the carbon chain. Mre than one bond nay be u&}sﬁgturat ef? sucg_that..t hef
"C2_8- al kyheyymyli kepynuh 2nh actyy! s -2y ellass Prangisd fRrmsooh fgsep s dypsition o

unsaturation (the triple bond) may be at any position along the carbon chain. More than one bond
may be unsaturated such that the "Cys-alkynyl" is a di-yne or enedi-yne as is known to the person
skilled in the art.

[0036] In the present context, the term "Cs.s-cycloalkyl” includes three-, four-, five-,
six-, seven-, and eight-membered rings comprising carbon atoms only, whereas the term
"heterocyclyl" means three-, four-, five-, six- seven-, and eight-membered rings wherein carbon
atoms together with from 1 to 3 heteroatoms constitute said ring. The heteroatoms of such
heterocyclyl groups are independently selected from oxygen, sulphur, and nitrogen.

[0037] The term "Heterocyclyl" groups may further contain one or more carbonyl or
thiocarbonyl functionalities, so as to make the definition include oxo-systems and thio-systems

such as lactams, lactones, cyclic imides, cyclic thioimides, cyclic carbamates, and the like.



skilled in the art. [0036] In the present context, the term

"C3.8-cycloal kyl"™ includes three-, four-, five-, six-, seven-, and

ei ght - manWeroetds*mimgs conprising carbon atons only, wherea®crhsor/erent
“heterocyclyl” means three-, four-, five-, six- seven-, and eight-nenbered

rings wherein ¢88jon @;ts@moalkbg@mhémtewywlfm@mnlaﬁ eptigndllyt eongist B Or more

titut d het t f
 ndependertrae SRL ARG o ST D AhdhLY aenn 068 RIS o m

"Het erocyghal " groups may further contain one or nore car bonyl or
t hi ocarbonyl functionalities, so as to make the defipjition.inclu
oxo- systens and0®Bf o- sieransly! singhmay Ofi’t&’(‘?l‘[f@ so P%i‘fs‘f)(ﬂ 05Ty eSS %ucgethaé the

cyclic thiyoddiideseludey ﬁ‘oic‘é%w CRLQaeB ERsmplansd stdherubed Klet.erocycl}\l\@rdﬁﬁs( QBRGH2 bond
PCT/ US02/ 41617 [0038

cycloalkyl and h ero
optional | yvmb@ntoailwaﬁhéubéfrltu%P@ZE}%%J@%&SB g?‘tgﬁteéﬁcyf F%ﬁ‘é‘% inclugsy |

however , Df'}r e A0} 1R5iUERS | tendihid®) oBGh &R teB WS HRIGLEIORR, Rt metRfléndBioxbORBAY ring
Heterocycly rings may ‘opt i onally also be fused to aryl rings, such that

the defi miredtges.i ncl udes bicyclic structures. Exanples of such fused

het er ocycl yl [gqhgies hﬁfu [0e eﬁaglﬂ) s oM U; 8_@3;&1&9(5,1"04?@|t}leyca$wa§&1ést dicrgropatezene

ring. Exanpl es nzo- sed terocycl é groups include, but are n%t
limted t(oyclbmmulemocielzpﬂntadc,n@y@pentemq atvgppeadieis] icyelohexpng. cyclohexene, |

met hyl enedl {)(libe(ﬂgn%ne @ohe? diddet lé §hep{a9<94gjl'clclﬂef)t%'§et r @-Qlcy&o&ﬁﬁlﬁéﬁcﬁs 10t

"C3. 8-cycl ‘94 St e tHE car ocycl s cycl opropane, cycl obut ane,
cycl opent apﬂoh@;adieoqaemt@nbhep@ﬁmhop@rit,?am)@béept@ymeohexane cycl ohexene, 1, 3-

cycl ohexadi enedpi‘ﬂé cyﬁLkl 1>‘</gld| ene legycl)phe?lg%gg cl)ﬁé‘d oheptgie, heterocycles

1, 2-cycl ohepta Vel o e PPSai efe oheptadi ene and I, 3,5
cycl ohept a&tfdhgmet;hlc{p@ﬁé,l]lHJpWam,stetrﬁtydnoﬁyrensamndrelmeoﬂ 3"dhre<urerlo?cgﬂexay¢,51 4gaxin he
het er ocycl €5 ioLEL r ahydr ot ran, . 4H pyra h esjrdione,
L oo taiee: b STHRER, UE el AT KA PRl

1, 3- oxat h'cﬁﬁ‘ﬁme Imdleitia] éillcdnﬁhmldtsB lbaﬁbitﬁiﬁd”ucail’l&uobhﬁatmmf’@pdi dmiqupetdunaz hydantoin,
2H— 1, 2- oxazine , mal ei m de, succinimde aci d, r.oi,turic
aci d. di oxbipidpFagili ngnorRiRiRt oitiPXangy; hyd?‘%ﬁ%‘@?’lﬁg SntB?Zbrﬁol i #r!ﬂ\yg r ?héo zglﬁgg

hexahydr o- tdrady otk drAZpRdlind, ebwmeotﬂyh@m&bwe ,pyrréleﬁdnahmméliﬂeamyrmhdlmd i ne,
pyrrolidine, pyrrolldone pyrroll i one, pyrazoline,

i m dazol i neidagplingaieifazgli¢iae,” 1,35licxplsx dPelioxplage, o, %Q‘&l%lgelr %“@Ola‘?% piogfagline,

1,3-dithi QL&Qﬁohdléoé%Qlllden%xazo]uﬁ&xQ&Qﬁo‘hgé NBiazdMMRE 0N BRRathidkAZ OBirdingeio the
t hi azol i ne azolidine, 1,3-oxathiolane,. Binding to the heterocycle may

be at the Ipssiaytlomayfoe at the pesitisatod mbeierogiom of Viga (381N atogheidhe heonEretoycl e,
or, for | nbtfe Zon iR VARE Vﬁta'c%{r% oﬁhé‘beﬂz&%%g of the benzenoid ring.

[0042] € present context e term™aryl"” "neans a carbocyclic aromatic
ring or ri ng sip8423m M)theomeemtcqnmtlﬁletem“‘wylmeamsrma@@@@h? gromatiq iingPrsPgt ens

wherein at ste asl{/loreoveratilé/ !errﬁ l‘z{] S ﬁncRxlaesaftiJsed ring systems wherein at least two aryl rings, or at
least one aryl and at least one Csg-cycloalkyl share at least one chemical bond. Illustrative
examples of "aryl" rings include optionally substituted phenyl, naphthalenyl, phenanthrenyl,
anthracenyl, tetralinyl, fluorenyl, indenyl, and indanyl. An example of an aryl group is phenyl. The
term “aryl” relates to aromatic, typically benzenoid groups connected via one of the ring-forming
carbon atoms, and optionally carrying one or more substituents selected from halo, hydroxy, amino,
cyano, nitro, alkylamido, acyl, C,s alkoxy, Cis alkyl, C,.s hydroxyalkyl, C,.s aminoalkyl, C
alkylamino, alkylsulfenyl, alkylsulfinyl, alkylsulfonyl, sulfamoyl, or trifluoromethyl. As stated, aryl
groups may be phenyl, and, most suitably, substituted phenyl groups, carrying one or two, same or
different, of the substituents listed above. One pattern of substitution is para and/or meta.
Representative examples of aryl groups include, but are not limited to, phenyl, 3-halophenyl, 4-
halophenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 3-aminophenyl, 4-aminophenyl, 3-methylphenyl,
4-methylphenyl,  3-methoxyphenyl,  4-methoxyphenyl,  3-cyanophenyl,  4-cyanophenyl,



| east one aryl and at | east one C3_8-cycl oal kyl share at |east one chem cal
bond. Illustrative exanples of "aryl" rings include optionally substituted
phenyl , naphBhatenyl, phenant hrenyl, anthracenyl, tetral ipegiysothicar enyl ,

|ndenyl and indanyl. An exanple of an aryl group is pheny|l. The
‘aryl " r elitegylshenyar omehthyl, ﬂly@pwpwhybeﬂzyéwawaet&l&ml c MBI e of

the ring- f@ e[gl jcar bon atons, and optionally carrying one or nore
subst it uefit's ected from hal o, hydroxy, am no, cyano, nitro, alkylam do,
acyl, Cl1.6 al k@m] 01 Iﬁtlwl ﬂ(yslent c@1eB theytemnseyd( GoyRIky 0T means AcABAIYRE 2ropgics

al kyI am no, fen | kyl sul fonyl, sul fanmoyl, or
trifl uoror‘r‘B?fﬁA< m aboY ar yalaséldra%kgy%oﬁy be phenyl, and, nost suitably,

substituted pherosh] gr oumstprm:aryﬂlgetengll@héloo}d fowoterpsetad appn 2l Loepetstdelipgd t he

substituents |isted abov t 44 net a.
Repr esent éP‘i"i?eC"B&e&f?& 5 Se‘?“‘%\ﬁv I?%r tet e‘g%ﬁ, khbuhlt%?a(a”yh%o?ﬁr?rﬁﬂ?g éﬂ% 0

phenyl, 3-hph®peamomh sewktedrfmnomh groyp con&sthagcblf oxxgp-h sulfr, amnhsﬂﬁmxyphenyl

3-am nophenyl 4- am no 3- et hy eny,
3- et hoxypheny 100421 rretﬁotg?@ﬁaéﬂ?Icont?tt?gﬁ%ﬁ’hé’ﬁtefoaryf rcr’)?%/nrslo ﬁ&%ﬁ)iycm R
03/ 057672 | HSR2d1 16 Inbre EhibBRtaRIAAR Qﬂ}ﬂomaﬁaﬁhg hale beayapmemapmmwr more

hydr oxynet'hyl phenyl , trifl uoronet hyl hen lﬁ% rﬁ s “ﬁ L n the
present cdﬁteé%tontsﬁ@e‘tt@rffﬁm%)gfo@@foﬁm g pftjogen SUpr 85”% ocyc Fomatic

ring as defineqopigpve P&nﬁﬁﬁsr@dhé/teanah@mﬁylaldémbn@é dused rlb@@ﬁsﬂe]msmbermram
aryl heteroal kyl" should be interpreted as an ar%/ %@?H%{ as def i nttd above,
a8t PEH

connect ed,leass oze aybyng erebpft leasyioge feterpagl HpgyAt | | St PR Ty

contains, L &b oMt3Gkemt aetefob9Mitd@d gt RAKD one C
consi sting H Qf‘)ag’f{/‘g %dnat 1ea$‘ oné ﬁi‘ndc}ﬁpﬁl? en. [0045] |el’(l) 1?he %f&lesent contBext

the term’ gkwtlezlbjamytg%hmﬂmstanhéheéﬁ@bw ic aromatic group where one or
mor e carbon at 7ln aq‘héi[ Bétgroﬁl*élngs RANRLRERH rdIAPhA TS, )¢ @Mc%odi@r e

het er oat ons se d fromthe group conprising nitrogen,. sul phur
phosphor ouﬁrtﬁdﬁdommygg fone p&ﬁéﬂsatoﬁwr uhéa feor N atanise o @PW"W%@@PB&‘?‘V@ or SHYRi ses

fused ring ll%l%/ﬂ%?ong ) %g%snta% t elr Q%Etlt& fa?(zv%l a Ib@IgZO eas? idoSiBsl deRCatives,

het er oaryl™ et eroar rin one heteroaryl
ring and afypik@gsbneord hiatoae oftie tiyd- foumm. carbon aiomd dé@trom@ﬂ@@ e“ramazrrw one g

d at |east h al d.
[0047] Thame ARGt ADBR *oi St uBioRt oBu &l G S|y PR AT RO

cyclic grogpsalkyf,urd, b-ﬂy’drﬁ)c_i/lan@] ncngarmn@u@l orc Sakylaminof ummfemuralmmfm or
a conbi nati on of one 0 N at.ons

subst i t ut etkdlfayly s"a\%‘mﬁr@ﬂfé tri ’r‘morﬁﬁﬁ’ﬁdop&frﬂ%ﬁ\,\%’é P34t gr\%ps aretf/vﬁi ¢a ?ISIX'

connect ed yigheRiiréthatic MBtefoc i kRteMsREmER 0QNord ABBituchiB] whickaimyy beghem agay
carry one or nore substituents, selected from hal o, hydrox ano,

nitro, al kgq dfigrend frogespe an@herﬁsegpwgirym thedyst gboyp. kyppreselita \i a%%l%,(()? qggproa
Cl. 6-am no 1nch§€1]c Butd K VbR to2likMbstitliddeil mordl ko lisstbbtiityd derivatives of
al kyl sul f ony famoyl, or trifluoronethyl. Particular heteroaryl groups
are five- &lm, !;f,r)@ofuran thiophene, benzothiophene, pyrrole pyridine, indole, oxazole, benzoxazole,
isoxazole, benzisoxazole, thiazole, benzothiazole, isothiazole, imidazole, benzimidazole, pyrazole,
indazole, and tetrazole, as well as furazan, 1,2,3-oxadiazole, 1,2,3-thiadiazole, 1,2,4-thiadiazole,
triazole, benzotriazole, quionoline, isoquinoline, pyridazine, pyrimidine, purine, pyrazine,
pteridine, pyrrole, phenoxazole, oxazole, isoxazole, oxadiazole, benzopyrazole, indazole,
quinolizine, cinnoline, phthalazine, quinazoline, and quinoxaline. The most typical substituents are
halo, hydroxy, cyano, O-C,¢-alkyl, C,s-alkyl, hydroxy-C;.c-alkyl, amino-C,_¢-alkyl.
[0048] When used herein, the term "O-C,.¢-alkyl” means C,¢-alkyloxy, or alkoxy,
such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pentyloxy, isopentyloxy, neopentyloxy and hexyloxy

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



menbered aromatic heterocyclic systens carrying 0, 1, or 2 substituents,
which may be the sane as or different fromone another, selected fromthe
i st aboveo BB@pTeesent ati ve exanpl es of heteroaryl groups PcTalSogleleibut are

not limted to, unsubstituted and nono- or di-substituted derlvatlves of
furan, benzof uﬂ(wﬁO] t hi Wherewsed hpreinz B Keraploptienally stsbiiesd” peasdhaidhe g%,

oxazol e, benzs 1on bstfh.ggcf(%%!r & velgftﬂﬁéss%ﬁgsoi &5 thidsaZ @ Brimfeazoh i taER)| e,

i sot hi azolq zoﬁ’u enzi m dazo byrazol e, indazole, and tetrazol e,
as wel | ammwnanamprngrmpssdmcn o0 Ce-alky1 2C a-alrixscixaAhish mey be genreseniad 4ol e,
triazol e ben otriazo qu [ h RBen RYLdEAZi &0l B¥fehihsl ne,
puri ne, ?fBem enf){ f Ne °"§k agﬁf hﬁ%ﬂ%ﬁ&%ézo 6. Boxz;lzol e, Ps%béaezol Ee%}
oxadi azol ®e rhﬁﬁZxﬁan&hO taetomendaiztolferm), wjtnd, redyiszlfery], abivisabierivhelkybhiinahGzi ne,

e oy, e e OGA I onk ElhohY BIEALC, SURPALHHELLSaER, mbid o
gl']]:l goalcﬁ l@h(@'; KMkyl)abﬁiMﬂ])oﬁMlemmm@d; aﬂiﬁg’: ﬁgn)r(lpcatmwt ene-"a@d @chﬁe'dmymmon%lag )S(
y ﬁ%% é %zﬂ]?yg%{}gon{s/l o cd% §uanm?ﬁ$)y CarPan%gé) R9) X}kaﬁ(ﬁrﬁﬂgz Qpoxy,

n- but oxy, 2 i'Sopentyl oxy,
neopent yl qmygn@hé]@bxy O&Malb@:a@]s aﬂ%hle nﬁ}ﬁrorgeﬁ -G aaigdnindi mid. Udessndrily dhei ahoye
chl orine, brom ne and h g ] PCT/ US02/ 41617 [0050] When
used herelsﬁbsnf‘ﬁ%tsf”é?’ﬁ?suﬁfftp ﬂalﬁéﬂ ﬁu? e§GBté°f“I"lltSUP °heans that the group in

question nmay bqO@ipstlfrh@ qelP MO mERY efhatmdcbutieslly auahtabls dcid oadmen neds |
to 3 tines, or 1 to 2 tines, wth one or rmregl_réﬁgs sel e

CL_6- al ky|obtagmble by refing thediase foith PEhiCAEiP Y ST PROPER &S % w% AP r?péu ORS¢

enol for Msuctf 3 B Ynic Qcmisn(}”or RYAHRX Yy dri¥ali€ hicitbe ypREIBS @pdro¢hiorN h@dhobroﬁl}cst em
may be represented in the tautoneric keto forn, mtrodaqu{({f;% ul fon

al kyl sul fehy;itoﬂumw lgdrerwda«qulfmulémcaplréd%%a??lﬂoﬂwpmm g % BbA “‘b
fornyl, ioflfs’) AP ot C%et@c %Hf)}'dn)caﬂgfdg@dcetf‘caﬁlﬂmyylpropw@am@-@oxopropanoxc a01d

di (C1. 6- alﬁg am nocar bonyl, "am no- C kyl - am nocar oné nono- and

di ( Cl_6- al dtydnjliaivi pop@tdi®ic, aumwdxm(abﬁwtmﬁw (Dbugengdigigy QY%@WWé?ﬁdF%“
cyano, n a rafdsidibriid) lRRARMIFENY,

di hal ogena&g%y%f”f(y% {ag?dml%%l 9(]:’? 3?%%@“%%%360 . Isn gengr al, the
above subshidnesaifbsc rmxyxethﬁbwsrrce_pfonﬂg |agidt Q'Cfomxah@iﬂlfmm BhidoxdhenEoid, taniith

[ 0051] The ferm'salt ti tabl e acid addition
salts obt%lf‘%%ﬁygenﬁvctapgg agcp‘{]?m §§1 fsg]?im %rtaaﬁgﬁﬁnctl onal group, such as
an amne, wth [a(mr] opr iTae enealﬁnddsf tHe Uinkengien |rei@uegam|tbe aoiddstionf of aee&ah{ﬂf&lc

hydrohal i ¢ _aci ds %ﬂycal l.y dr ochl or

dr obrom ¢ hy f r
hydr oi odi cTe&®i%; T SE‘daftrlo nerﬁftrffe(?loéclf TREEBI o RS t(ércldo éxg‘% : Ofl 9

or organi Cchoﬂﬁ'dr@& recfeﬂbr RXafipdcerife edceror qirMpieee’]it(ﬁ,subtypH oAcedr bg seen from the

2- hydroxypropan0|c aci d, 2 QXopr o c acid, eth d o anedi ol .c,
but anedi oi ¥Xxampigy.-i» SytaCle FEP nts(% q“t?h’f‘eéﬂéafi"@?t@ mﬁ‘/a‘?ffy 85(?76’['?? tﬁ%ﬂ’iu%calélmc
2, 3- di hydroxyhi@ngditel fuscarhly 81,9%¥ptds 2bBpey. TREPRYslolcpsaldp ¥3tleficial response in
nethanesulfonlc et hanesul foni c, _benzenesul fonic, 4-nethy Ibggﬁgﬁesulfonlc

aci d, cycl B ERiné of fE dpeationis W%R&b%?%?dcw“whﬁﬁ??‘fbﬁc astiyalign 8 PEF @ and
ot her aci ds%b%zBQW!:r bR M h%r Mqrécleﬁgr R6HHL, bt e IJ§cific activation of the M;-and M- receptor

subtypes over the M,- or Ms-receptor subtype. Moreover, a physiologically beneficial response in a
method of the invention is typically associated with the agonistic activity of the compound of
formula I or IA. Thus, in one embodiment, the compound of formula I or IA is a muscarinic
agonist, such as an M, agonist or an M, and M, agonist.

[0053] A further aspect of the invention relates to a method of increasing the activity
of a cholinergic receptor. In one embodiment, a method includes contacting a cholinergic receptor
or a system containing a cholinergic receptor with an effective amount of at least one compound of
formula I or 1A, as defined supra.

[0054] A related aspect of the invention is directed to a method of treating or

preventing or alleviating one or more symptoms associated with a disorder in a mammal, such as a
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[ 0052] The nethod of the invention relates to the nodul ation of a
cholinergic receptor. Typically, said cholinergic receptor is a nuscarinic
recept or ;wore/swanpl e of a cholinergic receptor is a nuseamiusiz4reeTept or
of ML-receptor subtype. As can be seen fromthe Exanples, in suitable
enbodi mentsmart He onh@lnbcnhamglt ca metheptimluden jhetrsministiigen oF ab HRCtVA@MeRcefra ni c
ML-receptor and,t S ni.¢c y
benefi ci alcorfl%oélﬁgﬂgpm% 2t rIA e %M‘Hdgfr% %B%Igtre(li %@%Wﬁéﬁ‘“@%eg@éz‘g%gg‘ggg’lél! at ed
with the srp@@hhiceeoaptbnsuatyp@n of the M- recept or subtype over the M- or

VB- b f -
Subt ypes over  tEShe. B e B afeo S litind B SRon: shREER '

benefi ci almdhRS BRAIAEs.I Suitable FRhtADEs@ert Waich rwrem t'rﬂlltedl yy thy me&aﬂ |0‘ﬁ thesigeamtion ed
with the agonistic act|V|ty of the conmpaqun rmul a |n
one embodimA¥ne, scleried domp BG OB C‘?’B’F’ﬁﬁfga?? CO%rPtl‘ieAn]p mgenrtmfsor%?%lrr\lfscs con%?dn
such as an,dMbrRtRd)iadintidhal ABfidds, adTdithth AgaNb&ateptibk)Woddessionf pait, I“Qd’epahﬂo&’@ts Of
the invention relates to a method of increasing the activity of a

chol i ner glpéth@%%ﬁlﬁfblﬂcrea}sFﬂ BHeccHRbBETHENt, a net hod i ncl udes contacting a

cholinergic req @@6?” 9[301@e1§)é§§0@1me§Q\Hﬂq&h@mgn@cﬁiﬂﬁl xie&qbtcgisﬁbtym&[aﬁ eaptbd 4 h an
effecti ve anobunt of at | east one conpound of faormula I |.A,_as defi.ned

supra. [ 008ujal AisprdpraFedngiansedacrensed EaQORPEPREISBIS 1f asso ek sl e M AP HSEHNE  of
treating Qp...ff %?}53%.' Blo@brs 3 hgithahé REHOMSE Me iARAGorSHETINIEHE] MOt aickde W t h
a disorder Th a ma mal , such as a -10 WD 03/057672 PCT/ US02/ 41617 hunman.
I n one entrmdimmtat disadaret hod i ncl udes the adninistration of an effective
ampunt of a U@hmd B soi[dg{srwlvé}néh BE nlefiod SR HISA6 8 ASRE ALY Mithdn a
muscarinic rec for exanpl e, muscarinic receptor subtype. [0055]
The di sor cbereStediﬁsmcﬁlag@dp mm;bnsmgelemodms@@tme rﬂlséasle%e"éﬁ’tﬁéﬁe@ lisedppelakipson’s
typically . .nmental.disor Ul r @8ks 0 iTelchel shairdheat ed
by the metHi¥as Tclhfzﬂ@r?nﬁ%en?tm&n SC%%}e eﬂge‘%ghtsg(ﬁ@rgmt fe group cogngrrl si ng
of cognitimewi rSpﬁirbrﬁEnPlpk fiveget fdminetelss climemfdegiesnion, ageradated |cognative decline,
attentional deficits | aI erc depression, pain,
sl eep di soPERHY: deﬁb‘%?f&‘ﬁ%gi Sé‘déegr\’bfn’iltﬁ]& g éhpme neﬁ!)agﬁ "5t pressure. [0056]
Di sorders assocjpadszd WIAtsBtateh&hé\/&onmdﬁﬁzﬁrofmbmvelememh@rhlgw@teywetyrwédffmcr fdre a
mental disorder. For instance, increased |n g}( lg &l}? sure |§ %é ciated
amp's®

with the Mpe FuseHERiF N aeceptaeBBbass: Sa6i035 éee CRPLHES A8 AG of

the i nventllugrpai?‘iﬁﬁ’%ﬂ}r bRCbeshtit bethe bqraad Ml@lzdéﬂt@r subBpedyedtciveldlioS@Taier secept8S7]
Di sorders to which the nethod of the invention are gl rect ed%ty%ﬁ]%hfurther

sel ect ed fyuohes te N dayné Mpiereias gubirss olsgrBpPunds vk thi Byl Bt s

di sease, Pﬂsklnfb%%s%nw'a?&ﬁé%rassl\qmnaqm p6Mka, Huntington's chorea,
Friederich's ataxia de |l a Tourette's Syndrone, Down yndrorre Pi ck

di sease, denenti0839cl i Ahe apmpRspfseetihe invening_alse bive dn GEYHIVL oy thegioprming D

receptor. As discussed supra in connection with the dopamine hypothesis in relation to

schizophrenia, compounds which act as both muscarinic agonists and dopamine antagonists may be
keys to adequately treat many mental disorders. Thus, the invention is also directed to methods of
treating mental disorders, using compounds of the invention, said compounds acting as a D,
antagonist or D, inverse agonist as well as a muscarinic agonist, particularly an M, agonist or as M,
and M, agonist. Thus, the method of the invention may be such that the disease in a mental disorder
and the physiologically beneficial response to due to modulation in terms of M, agonism; M, and
M, agonism; both M, agonism and D, antagonism; or M, and M, agonism and D, antagonism.
[0060] In one aspect of the invention, the compounds of the invention are anti-
psychotic agents, said anti-psychotic activity due to the compounds of the invention acting as M,
agonist; or as M, and M, agonists; or acting as an both M, agonists and D, antagonist; or as M, and

M, agonists and D, antagonists.
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attention-deficit disorder, sudden infant death syndrome, and gl aucons.

[ 0058] As stated, the conpounds of the invention have high selectivity and
af finity woros/ostse2 nuscarinic M receptor subtypes. As canPpog/sesneiT om t he
Exanpl es, the conpounds al so have high affinity for one or both of the M
and M4 recept of0spt y pasathes ebpect éfitkd inventien ratereto thewsepif @rempounghofdormiie M2,

I e e R P e

conpounds egfert duityl ITMet’hé i podparatis®d of aVﬁedidfhn&fllf foni thy tregmenthef dieqasesi erediBgders
receptor. As dISC supra in _conpecti.on e _dopam h in
rel ation @&OCiaEAWS g%‘tﬁe 1c r(?ﬁer%’&.‘fﬁgga e&ﬁ‘fwgi“f meglc%m? mnﬁgngfrrlx% t%:qu%écl}?t sts
and dOpamd@@ls@a@é@gﬂ)ﬂia&E Sﬂtfﬂﬂ% rB&ptoksy Fist Bsedd ey ahefoy disordeat aﬂdlstylssm‘ém;ah A

di sorders. Thus, the inventiaon |segl so directed to ne 0

mental di $efpiadpwect9dt e GMERATIE A0 # RRATIRRPENE BHIPO8 ?‘b""d%"ﬁ‘ﬁt?ﬁrt%%e“ tf ng

as a D2  aplagiRh SbmMundsf fol@d B as &gREd Siprasr ﬁbﬁfﬂtac&ﬁtc@llﬁﬂtﬁ@fﬁbﬂdﬁans thgx(enﬁ st,
particularly an M agonist or as M _and M agoni st

e
the i nventa $eeqiepmendcsags P (ahBharmasgutisrlseompasifion %P’?Péﬁtnﬁleltg?rswla’ermge thﬁe

physi ol Og'p@l@tln{a){eulﬁgﬁglfal:&bﬂ{)lerc%%r(B§@xcﬁpﬁ’enqsue to nodulation in ter mS Of M
agonism M M4 "agoni sm1 both M agoni sm and D2 _ ant agoni s

M4 agoni sm and [m&ant agbmingention PoBes Aved sempee ot Brmelpd, dnvyehes Eﬁluts "Pﬁe

conpounds .of the Lnvention are anti- psychotic agents, said anti-psychotic
activity due to tﬁe conpounds of the invention acting as M agonist; or as
M and M4 agonists; or acting as an both M agonists and D2 antagoni st; or
as M and M agonists and D2 ant ageni sts -11 \M)—(D_ﬁ/ 057672 PCT/ US02/ 41617

[0061] Another aspect of the invengion 2 tthe use of a conpound of

formula IA, or a pharmaceuticall _‘ert|abl|e ;sal er eof, or a

phar maceuti cal conposition c 4SI n -tﬁerC‘eN for the preparation

of a nmedi canment for the treat mentc eshsor |sorders associated with
a cholinergic receptor or |igand t ereo he mediycanment nmay be for the

treat ment of di seases associ ated th t e recept ors as discussed supra and
for disorders as discussed supra. A re| at ed aspect of the invention

directed to a phibarera®e ift ¢ Bnoradiend sdpatsdoifore diepHoui Gegsisineet ety S“béﬂtﬂtfat of

a_compoundcof llzy?r(ggﬁloﬁall suBstitled '@?%kﬁﬂﬁﬁ@mpﬁ&aﬂ?%ﬁ%ﬁﬁéﬁ ’C(j?ﬁll(éﬁyﬁckﬁﬁ@ﬁaﬁ’lm e

salts thereof a stereéol soner thereof, or a pharnmaceutica osition

conpri si ngsubtsttttrted Centlismyl, opiéupalin sybsiifittedh O- @M%wum@mw@;ﬂ%@%ml@nﬂ

carriers or p e d f

Formita 1 orgBhibikites & RECHlor e AP Rt R ME oA W Gon Y TRRNANR
C,.¢-alkenyl, optionally substituted S-C,.¢-alkynyl;

H

mis 0,1 or2;

C,-C, is CH,-CH or CH=C or C, is CH and C; is absent;

R? and R’ are independently selected from the group consisting of hydrogen, optionally
substituted C,.¢ alkyl, optionally substituted O-C, ¢ alkyl, halogen, hydroxy or selected such that R’
and R’ together form a ring system;

each R* and R’ is independently selected from the group consisting of hydrogen, halogen,
hydroxy, optionally substituted C,¢-alkyl,0C, ¢alkyl, aryl-C,_salkyl, and arylheteroalkyl;

L' and L? are biradicals independently selected from the group consisting of -C(R®)=C(R"),
-C(R®=N-, -N=C(R®)-, -S-, -NH- and -O-; wherein only one of L' and L* may be selected from the
group consisting of -S-, -NH- and -O-;

Y is selected from the group consisting of O, S, and H;

X is a biradical selected from the group consisting of -C(R®)(R")-C(R®)(R")-, -C(R®=C(R’)-
, “0- CR)R)-, CR)R')-O-, -S-CRIR')-, -CRHR')-S-, -NR")-CR)R)-, -CRHR)-NR")-
., -CROR)-CRIR)-CRIR)-,  -O-CROR)-CRHR)-S-CRIR)-CRYR")-,  NR"-

-12-



RI-CAN-CCCNX C3-1J R RS RS YR2Y | wherein R is a nonoradical
sel ected fromthe group consisting of optionally substituted Cl1_6-alkyl,
opt i onal | wosbste7t ut ed C2-6-al kyl i dene, optionall y subst i tParad02/41617

C2- 6- al kenyl optlonall substitute t I t ted
G cl6-al @R)(Ramom,i B ERE 2 RIS L el e ©

substi t ut y 3 onal Ly Rﬂ;lsé Uk RS 18y, herbmalRky hnd 0Pt iagnal |y
substi t ut glgké) -aI ker&,h )@@i |%f’r?all>§§subs(%{|)t ut 25((1 )SCZr n-aI kylFlyI inis

0, 1 or 2ind&n@ehtiysselektad @drrome@m@ onsigipgj of hopfogsid heigegns Tl utfoRsYakRg R3
are i ndep%&d:gﬁt);(g{ f&{@g«gd) %Igtl%ﬁil Qb SR C G Omézl %,{ Elgen?f d?)/ﬁil optlonally

optionally , optl onal | bstituted
hal ogen, hydtimey OrC selkeltatoslly hsubﬁmmd?@ aralnd ORBOIIaBgévPFé‘FUt?do pn@aé ar“feﬁlj

system each 24 bsc endently selected fromthe group consisting
of hydr ogé’H“O“II;ﬁY %’Ethtﬁwp d‘rﬁog?'(% optional |y substituted

Cl- 6- al ky] , OCL~@teity R} isaselebteClrofacthé glopp amdlsamgmﬂfeﬂ@lg@alak@/PpthEa“YaW@StLtQte(&r e

bi r adi cal s i n%pendent ly selected fromthe group consisting of

- C(R6) C( C(R6)=N-, -N=C(R6)-, -S-, -NH and -0-; wherein only one of

I\-{' and :-2 maé ]E[@O@BFI ﬁcrmprtsreﬂmeb@gatogs"mafcmamﬂiasmé pgneindsSf the-ilNigntiemighve 0- ;
is selecte romthe group.consisting.of 0, S..and 112 | S. i |, cal

sel ect ed fartgh %fﬂ’é‘wgﬁnéﬁ?fcgﬁﬁgfoéf}le %Tscgr@?(‘%fé(pﬁ?r Tk&(c%??uﬂ%g%the 1&?‘?32‘%’5 %?*«’ -

-0- C(Re6) (ﬂgo)f use gaﬁ% 6F cBditionsSascédRgd WRth the mddQIRGYn( d¥Ahe B ;muscarinic receptor
N(RN) - C(R6g ) - ) (R7)-N(RN)- -C(R6) (R)-C(R6) (R )-C(R6) (R7) -

-OC(RG)(F%]FI t3'193(R6)(R7) ,S-C(R6) (R )-C(R6) (R7)-, N(RN- -12 WO 03/ 057672

PCT/ US02/ 41617 %4@26 (E@ RG. cHdounds Q(Bﬁh&lBY)arequEiﬁi)}(aRR) rsosclected from the

- Q(R) (R7) - G Re el (RO Rl RO e ROCR ) igtia

C( R6) =C( R group, amsxstmg:(qfeaym@(l ) SEEHuBY ( éPtélnﬁll>R(§“ba5 ot 7Caf' glkylidene,

| ndependent L sl SRR C oL B, Bl @mﬁeu(&woagamwwlsw suBhOGENC,

hydr oxy, NPT o, , optionally substitute
Cl_6- al kylsalky2,. and abtkcellaw $ub@ii_!ut§d @f(]‘(zyﬁyqenyl Rogqq lzynsg]eptyd framyslag groyR eagsisting o

S G5 51 yr B BRI PyRah et Py APLIel, Youbn! kbuiats Cu

sel ect ed faemyt bﬁlogﬁld}w}nbnmnsi @{G_ugrglkyﬂf de:@hr Ugl@ﬁily t&r*sdle@pti fremaliel group Aetistingt ed

002l i, b TSRO SO FALAR yBR, (SpAaL, h ammngns

muscari ni Csub@i@pd OLC, (Rligl. chpoupdﬂlpR‘ tmeelecmdet“mm d‘m greup con51st1ng of Optlonally
substituted Cg-alkyl, optionally substituted Cs-alkyl, optionally substituted C,-alkylidene, and
optionally substituted O-C,.¢-alkyl. In a preferred embodiment, R' may be unsubstituted C,-alkyl,
unsubstituted Cs-alkyl, or unsubstituted O-C;-alkyl, e.g. n-butyl, n-pentyl, , or n-propyloxy.

[0065] In a particular embodiment of the invention, the compounds of formula I are
such that R' is an optionally substituted C,¢-alkyl, selected from the group consisting of
unsubstituted C,¢-alkyl, and C,¢-alkoxyalkyl. The C,¢-alkoxyalkyl may be C,3-alkoxyC,.salkyl.
Typically, the C,¢-alkoxyalkyl is selected from methoxypropyl, ethoxyethyl, propyloxymethyl, and
methoxyethyl.

[0066] In one embodiment of the invention, the compounds of formula I are
piperidines, bicyclic piperidines, 3-4-unsaturated piperidines or bicyclic 3-4-unsaturated
piperidines. Within this embodiment, the C;-C; bond may be a single bond to form either a
piperidine ring or a bicylic piperidine. Alternatively, piperidine may be 3-4 unsaturated. That is to
say that C;-C, may be a double bond (C;=C,) so as to form either a 3-4-unsaturated piperidine or
bicylic 3-4-unsaturated piperidine.

[0067] In another embodiment of the invention, m is 0 and C; is absent while C, is

CH, so as to result in an azetidine ring. Bicyclic analogues of azetidine are also included.
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be of use in an array of conditions associated with the nodul ati on of the
ML nuscarinic receptor subtype. [0064] Typically, the conpounds of formula
| are sucwotdas7eR is selected fromthe group consisting pefl/gorimnal |y
substituted Cl_6-al kyl, optionally substituted Cl_6-al kylidene,  optionally
substi t ut ed c21®6&1| keriylap aktqmatlmemdlreqmm is0up eeitoqgsul imd RYFFRVKING Gig PbM AT | y
substituted i S t YORAcfic ah ¥ of R
can be sef’%{:‘fq}n }rl%lmC?F% i2 ’raosg% Cgcﬁltglogpa?%%u%g b k%%&lﬁglly subst i tagfégd

Cl. 6- al kybyrrcﬂplﬁneomgloky3$uﬂndtﬂetatctfedhe@ﬂnct§1da1 lkxyaf weulta@hqﬁmameyt g3 £P Bt ed
C2. 6- al ken nal ubst R can typically be

sel ect ed f%%ﬁ??ﬁé“%‘? S8 %‘Bnm r%l%“gér%q?%%%l bna y substituted Cl_6-al kyl,
optional |y subgédevut edinGhe Emiaddicydnt, Ré med Ramgbﬂapfqrmnéplldyyhc INFEIen mcédhat

O Cl _6-alkyl. Mst typically, R is selected fromthe group consisting of
optionally substituted C4-al kyl, optionally substituted C5-al kyl,
optionally substituted C4-al kylidene, ang® optionally substituted

O Cl.6-alkyl. In a preferred enbodi nent W'R may be unsubstituted C4-al kyl,
unsubstituted C5-al kyl, or unsubsti tRi€d "ONES-al kyl, e.g. n-butyl,

n-pentyl, , or n- propyl oxy. [0065] In acgqa/rtl cul ar enbodl ment of the

i nvention, the conpounds of fornula I ar&® such that R is an optionally
substituted Cl1_6-al kyl, selected fromthe group consisting of

unsubstituted Cl_6-al kyl, and Cl_6-al koxyal kyl . The Cl_6-al koxyal kyl may be
Cl_3- al koxysaliecalfioy the groypéonsibting,oft he Cl. 6- al koxyal kyl is selected from

met hoxypropyl, ethoxyethyl, propyloxynethyl, and nethoxyethyl. [0066] In
one enbodi nent of the invention, the corrpounds of formula | are

pi peri di nes, bi ﬁ§’C| iC p| pergBdl nes, 3-@g%unsatur artaed p| perlRfl nes or bRtyclic

3-4-unsaturate pi perid s\ Wth| n i s enbg —C3 4 bo may be
a single bagy ormm dikne R g oM aR iNc plFb i Ne.
Al ternatively, \p~peridi ne be 3 sat ur at That 0 say

C3-C4 may be a double bond (C3=C4) so as to formeither a 3-4-unsaturated
pi peridi ne b G & Eéﬁdelg lme by RBlectd OREH Ihel fodr@hkiging of
enbodi nent }beel?% yk{?g@ﬁ??éﬁup?nws : @ |slya g(ent while G4 is CH so
as to resulptiohailyanbsétmediGli aikylrtpmlgnallBlse'sB@MTQ@i Qifrad Dglhdalogen. BYEYdi ne are al so
i ncl uded. -13 /05 2 ok Jerably 8k tlcRalshdnahat R?
enbodi nent, Vﬁgﬂg soz)\ggh1 1) res d%wﬁ ?/raggq‘é%lplrr\eerl ng or Ca 3 pyrroline,
when C3- %nﬂ$3&)gﬁihﬁlgﬂoﬁn bcmgjsmemaudﬁhebl e bond respectively. Bicyclic

anal ogues of pyrrolidine ring or a 3-pyrrol ine are further included. In a
further suitable enmbodinment, inis 2 so % to forma 7-nenbered ring. In a
particul ar enbodinent, in is 1. [006%] d£ enbodi nrent, R2 and R3
together forma bi cycl ic ring system sugh Yhat R3 1-CR4 m NH

Rz
is selected from the group comprising
R® R®
| |
1 1
[0071] In a more preferred embodiment, the substituents R? and R® are selected so that

the bicyclic ring is 3-substituted 8-azabicyclo[3.2.1]octane.

[0072] However, in a particular embodiment, R* and R? are independently selected
from the group consisting of hydrogen, optionally substituted C,.s alkyl, optionally substituted O-
C,.s alkyl, halogen and hydroxy.

[0073] Thus, in a combination of embodiments of compounds of formula I, C;-C, is a

single bond, R’ and R’ are independently selected from the group consisting of hydrogen,
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C3-1 z R is selected fromthe group consisting of R8 RB R8B R8B RB R8 1 1~
111J1 RI- <L NR-{ I ,NR-("'" NR--C NRANR ~Nwherein R8 is
present OwOlb3/068T672 tinmes and is independently sel ected fr®oriuse2/greaup
consisting of optionally substituted C1 6 al kyl, optionally substituted

O Cl_6 al kytignalasubgfisnted ﬁydall@st,yoptimoymbswteﬁpnCwal,aﬂowaa¥¥éé%Y,, ahmahd R3

may prefeﬁgﬁh%ﬂgﬁg%ﬁhsﬁh%%ééﬁggRthat R2 and R3 together forma ring system

such t hat is selected fromthe group conprising R8
R8 Ri--CN Ri - {@%4] 007k]a fluthea corprientipn,eif eanrbe @, ©rdso i asent, andite csube CHisUet s
R2 and R3 are selected so that the bicyclic ring is 3-substituted
8-azabicy§P6[3.2.1]octane. [0072] However, in a particular enbodinent, R2
and R3 are independently selected fromtike group consisting of hydrogen,
optionally substituted Cl.6 al kyl, optith\ly substituted 0- ClL_6 al kyl,
hal ogen and hydroxy. [0073] Thus, inRAx@ofbiNnation of enbodi ments of
conpounds of formula |, C3-C4 is a sin@kg{bond, R2 and R3 are

i ndependently selected fromthe group conBisting of hydrogen, -14 WO
03/057672ifCT/U802/41617 optionally substituted C1_6 al kyl, optionally
substituted O-C1_6 al kyl, hal ogen and hydroxy, and inis 1. Suitably, R2
and R are hydrogen. [0074] In a furtRer—_gonbination, in can be 0, C3 can
be absent, and C4 can be CH such that Q R-CAmN C3l2R is

R' R?

[0075] In a further combination of embodiments, C;-C, and m are so as to form a
piperidine ring, for example, wherein R? and R* are hydrogen. In additional embodiments, C;-Cy4
and m are so as to form a piperidine ring, R?* and R? are hydrogen, and R! an unsubstituted C,-alkyl,
an unsubstituted Cs-alkyl, or an O-C;-alkyl, such as butyl, pentyl, or propyloxy.

[0076] Thus, in one embodiment

T3
(T
R'-Cq m_/NH
Cy|
R2
is a 4-butyl piperidine.
[0077] In another embodiment

(31~
R'-Cs ™ NH

is 4-butyl piperidine.
[0078] In one embodiment of the invention, C;-C4 and m are such as to form an
azetidine ring,
[0079] R? and R® are hydrogen, and R' is selected from unsubstitued C,-alkyl,
unsubstituted Cs-alkyl, and O-Cs-alkyl. Thus, in one embodiment
R
(31~
R™-C4 m_/NH
Cal
is a 4-butylazetidine.
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R3 N RL R2 [0075] In a further conbination of enbodinents, C3-C4 and in
are so as to forma piperidine ring, for exanple, wherein R2 and R3 are
hydr ogen. worsagtir i onal enmbodi ments, C3-C4 and in are sorag/tso2imim a
piperidine ring, R2 and R are hydrogen, and R an unsubstituted C4-al kyl,
an unisubst i t ut ¢u8Q5- al Inydng agectaot B ERertiokyd 3-caberhtethsr isuinking the v pitrogen
propyl oxy., [ 00 Thus, in ong, enbad) - A Is a
4- but yl pl'atﬁé’? P{j&‘%é‘” © '[l%sﬁt]emf’ %then%% girlﬁﬁg%g) |Lr171%$1":il @esﬁld&mﬁt&ﬁ;‘é?%% S
4-butyl piyaerthieli speiond|I9OBtithtad gepyend Gpacee nit gfrotitie  fonvaenppends 8 Gighdihd i n

are such as.to forman azeti di ring, [0079], R?
% i 2 oo Elictsos i ientat 14 e dratze RRies PO, Mol ey R Lo b Rtifithe AN

O C3- al kylinvediyashow Bgoantic prapatésnectoliifdgic Rbei@drs naspdelial (CBRsdRrinik seceptors.
4-pbutyl azetidine. -15 WO 03/057672 PCT/US02/41617 [0080] In one aspect of
the invention d%81kar prpne enhRA™E HSHRf g the two nitrogen atoms of the
two ring systenms of the conpounds of f@hg+a |. The present investigators
have found that this optionally sub_s__té_jté;_tée_d propyl ene spacer unit provides
for conpounds with highly efficaciou '%ﬁgi ng capacity to the cholinergic
receptors. Mrre specifically, the con;?o of the

is unsubstituted, meaning that all of R* and R’ are hydrogen.

[0082] In another embodiment one of the substituents R* is selected from the group
consisting of Cy-alkyl, O-C,-alkyl, and halogen, while the other two of the substituents R* are
hydrogen.

[0083] In a combination of embodiments one of the substituents R* is selected from
the group consisting of C,¢-alkyl, O-Cy-alkyl, and halogen, while the other two of the substituents
R* are hydrogen, and all of R? are hydrogen.

[0084] In a preferred embodiment one of the substituents R* is selected from the group
consisting of methyl, methoxy, ethyl, and fluoro while the remaining R* and R’ are all hydrogen.

[0085] Typically, when one of the substituents R* is C,¢alkyl, O-C,4-alkyl, or
halogen, the tether is a 2-substituted-1,3-propylene group.

[0086] In a further suitable embodiment, the tether is a 2,2-disubstituted-1,3-
propylene group, in which one of R* and one of R’ are typically C,.¢-alkyl or fluoro.

[0087] Certain embodiments of the invention, wherein the propylene tether carries one
or more substituents possess a stereogenic atom in the propylene tether. As set forth in the
Examples, such chiral compounds may be preferred either in racemic or enantiomerically enriched
form. Pure enantiomers and racemates are both included in the invention.

[0088] X may be a 1-, 2-, or 3-atom linear unit such that, together with the atoms in
the ring comprising X, a 5-, 6- or 7-membered ring is formed. As stated, X, within the ring, is a
biradical selected from the group consisting of -C(R)HR’)-CR®(R')-, -CR)=C(R’)-,-O-
CRR))-, CRR')-0-, -S-CRIR))-, -CROR)-S-, NRM-CR)R)-, -CRIR)-NR)-, -
CRORN-CRORN-CRIRY-,  -O-CROR)-CRIR)-S-CROR)-CRIR)-,  NRY-
CROR)-CRHR')-, -CROR)-CRIR)-0, -CRHR')-CRHR-S, -CRIR)-CRIR)-
NRY)-, -C(R®)(R")-CH=CH- and -CH=CH-C(R®)([R").

[0089] In a preferred embodiment X is selected from the group consisting of -
CRHR")-CR)R")-, -CR)=CR’)-, -O- CRHR')-, CR)R)-O-, -5-CRHR")-, -CR)R)-S-, -
NR™-CRHR)-, -CR)R)-NR")-.
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i nventi on show agonistic properties at cholinergic receptors, especially
muscarinic receptors. [0081] In one enbodinent, the tether R4 R4 R4
-C- G C ReBERmsieE2unsubstituted, nmeaning that all of R4 ardTRBO2A®17

hydrogen. [0082] In another enbodi nent one of the substituents R4 is
sel ected from (0080lgr oulp 2 monPretriedembpdimenteX & selerted domy the ZEouR Gonsisgpg of -

hal ogen, 6 | T HEARS) “cfr750 e hydrogen. [0083]
In a conb% &oﬁg@fﬁkﬁbom%ﬁ@g) gzﬁ?tjt%%e subst’ tueﬁ{s R4 is selected from
t he group consiemihg ok’ Gd Ré-aB:Idpybnal @b@muﬁtsallf Khel ringgritern oy e of shistitaenthe

other two of the substituents 5; hygrogen.
[0084] In ‘Saarﬁ}alﬂa@ﬁ% eRbod! rlrrgﬁftlg(a)tﬁfas aélp tso'f‘tlﬂ ?Sgljr%{msgili’l}lal lSatgglaect ed

fromthe gu@tpents®iiné tR7 ngayoﬁqdmehdwﬂy bmﬂh@dyfromtthﬁ/ group ednsisting 106 hydipgea, t he

remai ni ng an 5 ar g N T f~t he
subst i tueﬁ??g%g}’ Oﬁin‘goa?yﬁ% m{)ﬁ el@%‘ )a{:@%ﬁkc)f Xﬁtéﬁ%% eér%’DSt g(pgeft ﬁléﬁ T a
2-substi t yliedy! c;’:,, aﬂlfyﬁﬂyblﬁfd)ﬂalgfr QbituteD08B]-alkyl, aptfousiyhebstsuted @bid, entiodilent
the tether is a stit Wegroup, i n which one of

R4 and oneubstityes Q;fpeﬁ ‘Elwp’gal’tf%?%lsugmétft?&? [0087] Certain
embodi nents of hkye) i nV§ﬁlEaanth%%hlﬁht1tdaﬁtsWQﬁ&IRémec&eﬁlhﬁf the alefihieisn oN&, or
nmore substi tuents possess a stereogenic atomin thcﬁﬁ gx)m?ne telb' qg
set fort h they arepicalysaisried from hydroagm; algeer dMGRIY trad <y 2PRFed itfher
in racem Gog,, g@@dﬁ&hﬁngé&@dthyde%ﬂ{doﬁhm ard thWhydPégreE enanti omers and
racemat es are both inc in the invention. [0088] X may be

3-atom | inear ufi?93]ls uch’l Qﬂhatnbodlﬁgé{‘ﬁérse]\ﬁﬁt?dnfr?fﬁ cat %‘ﬁﬁ‘”i‘sl‘ftm% P> ?ﬁ W&HZ ,

conprising X 1o ordreHBRRSAthehi RYs bs forned. As stated, X, within
the ring, is aalgb adl caafprze ecteo? fromt%e group consistin

- C(R6) (R7) - C( RENOIR] ) - , As G(aRa)) iC(aR?)L ,areQbiradjoR) ipgeppndentty %9%%7§ror@the group
-S-C(R6) (R 4 ) SR\ andC@QG\l/l(cEgﬂo BN 66 L'"-and
ey o Kb PR o OGRS 5 oMb Bl o
-0 C(RO) ( Rf)me@(ﬂﬁ@élédﬁl) fronBthEEROP CRBIstIG F6I{aRT YO-, TH(IRMy-L' and L’ are such that
CQ(R6) (R7) - (R6) (R7) -, -C(R6) (R) - C(R6) R7 O -C(R6) (R7)-C(R6) (R7) - S,

-C(R6) (R7) - C(R6)(R7) N(RN) -, -C(R6) (R CH and - CH=CH C(R6) (R7).

[0089] In a preferred enbodi ment X is serected from the group consi sting of

- C( R6) ( R7}-a(aRatiRR6) hetemﬁbﬁl@t)c—ﬂ?ﬁg?'lr) ene erfilbodB{eRE)( R7J L’ a€(iRGp¢entlyGelected
) Sty R S oS R Rl g 0
sel ect ed fyoOMGtINgs G OHRAnGRRShBbAiR@NtO4t least one of L' and L? is C(R®)=C(R’). In yet another
embodiment, L' and L? are so as to form a 6-membered ring. In still another embodiment, both of
L' and L? are -C(R)=C(R")-.
[0096] Suitably, when the substituents R® and R’ occur within the definition of

or

Ll—L?

=]

they are typically selected from hydrogen, halogen, hydroxy, C,.c-alkyl and O-C, s-alkyl.
[0097] Preferably, when the substituents R®and R’ occur within the definition of

=
they are selected from hydrogen, fluoro, chloro, methyl, and methoxy.
[0098] Thus, in a combination of embodiments, the compounds of the invention are of
formula Ta
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(R6) (R7)-C(R6) (R)-, -0- C(R6)(R)-, C(R6)(R(err))-0, and - Q(R6)=C(R7) -
[0091] R6 and R7 are optional substituents of the ring system An array of
substi t uewbD3/05®7ant i ci pated by the present investigators pamdisaz/eicinown to
the person skilled in the art. The substltuents R6 and R7 may

i ndependently be selected fromthe group cons Sti ng of hydrogen, hal ogen,
hydr oxy, nitro, cyano, NRNRN, N(RN)- O) N( ‘%optl onal ly substituted

Cl. 6-al kyl, C2.6- al kenyl, C2. aIk PpiN_ongld y substituted

O C, _6-alkyl, optionally substl tu Oa yl,/optionally substituted

O C2. 6-al kenyl, optionally substi ;4 £Ni rj\cz -at kynyl . [0092] Suitably,
when t he substltuents R6 and R7 ogtur within fhe definition of X, they are
typically selected from hydrogen, hal ogen, hyﬁroxy and Cl. 6-al kyl. More
typical ly, R6 and R7 , when consitutingapart of the definition of X, are
bot h hydrogen. [0093] In one enbodinment, Y.is se|lected fr

consi sti ng¥ fCHO 5 sghegtefgrom thegoHp Q°HS‘%‘“§P§PB?%{§Y SRS eﬂeoﬁ]f'a@ %gt‘ ally

[0095] As i c, 6-a1]@rﬂ§'enl=>20}ﬁ16@alt9l sﬁ@s@lt&sﬂl S slaﬂ@ﬁypeMﬁﬂdllyYSuBﬁhe&t egd- aﬂmm,t he
group consisting o R8), (cj‘;ﬁh K“g

wher ei n orﬂpyorGHESléistltEted&@ 6'21_19’1{?@90‘1933’ §H§’F‘§B‘F@8’ Earst eP’Hea'@rRou% 8o ttng of
-S- and -0- TXrQ'agﬂéands%m and L2 are such that L1 -LZ is an aromatic or
heteroaronaglc ring. In one enbodinent, L' and L2 are |nde endent |

sel ected from(9089] gr olienethasdostbinagoroft CH@Q%WC@RTPWOU i‘e-NYent‘OK&‘é("lfW)
and -5- on n L ngt Ay, -at
| east onev}g?mq_a Ty lh{r 1% Iig%ueg(a%g %e Erog}? Cgﬁ%{lmg %)SE@M L; and
L2 are so (a(RG)t=G(1‘{79}r n@aCfR e@(Bﬂ)(RSD-ﬁ?g, -SP(F(RS)(R D4 -& l(RéTS eRBRABMR Dbot h
of L' andg@zmﬁ( ](;(RG) =C(R7)-. [0096] Suitably, when the substituents R6
and R7 occ R %he defi ni t| on of L11-LZ they are typically sel ected
from hydr ogen, \hlaﬂr@gRﬁandermyablﬂiydﬁ)gaﬂ kyl and O-C, _6-al kyl. [0097]
Preferably, when the s u nt R7 .occur,. Wi t of
L 1L2 they are [gé(roéct e Lgﬁlle]hvm 868?{1 mb8d1ments, tPe commoﬂn{sh)? t@%ﬁ&eﬁh% ?rﬁ

[ 0098] ThU&‘foﬂnﬂ[laaa,C\Q{EtHlmﬁtliOn of enbodi rrents t he conpounds of the

invention are of formula la -17 03/ 0576 PCT, U 02/41613 R R [ R4
R6 N~i N X R 200%0%], In yet another combination of em odlmen s, the compounds of the Invention

are of formula Ia, wherein R* is selected from hydrogen, C,¢-alkyl, O-C,.¢-alkyl, and halogen.

[0102] In a further combination of embodiments, the compounds of the invention are
of formula Ia, wherein R® and R’ are selected from hydrogen, halogen, hydroxy, C,s-alkyl and O-
Ci.e-alkyl.

[0103] In another combination of embodiments, the compounds of the invention are of
formula Ta, wherein the optionally substituted C,¢-alkyl is selected from the list comprising
unsubstituted C,¢-alkyl, and C,.¢-alkoxyalkyl, and wherein Y is selected from the group consisting
of O and H,, and wherein X is selected from the group consisting of -CROHR)-CROHR-, -
C(RY=C(R)-, -O-C(RO(R)-, -CRH)R")-0-, -S-CR)(R)-, -CR*)(R")-S-, and wherein L' and L*
are independently selected from the group consisting of -C(R®=C(R")-, -C(R®)=N-, and N=C(R")-,
and wherein R* selected from the group consisting of hydrogen, halogen, hydroxy, optionally
substituted C,_¢-alkyl, and optionally substituted O-C, salkyl.

[0104] In a further combination of embodiments, the compounds of the invention are
optionally substituted 1-[3-(4-alkylpiperidin-1-yl)propyl]-1,2,3,4-tetrahydroquinolines, optionally
substituted  1-[3-(4-alkylpiperidin-1-yl)propyl]-3,4-dihydro-1H-quinolin-2-ones, optionally
substituted 1-[3-(4-alkylpiperidin-1-yl)propyl]-1H-quinolin-2-ones, optionally substituted 4-[3-(4-
alkylpiperidin-1-yl)propyl]--4H-benzo[ 1,4]oxazin-3-ones, optionally  substituted  4-[3-(4-
alkylpiperidin-1-yl)propyl]--4H-benzo[1,4]thiazin-3-ones; optionally substituted 1-[3-(3-alkyl-8-
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Y la wherein R is selected fromthe group consisting of optionally
substituted Cl.6-al kyl, optionally substituted Cl.6-al kylidene, optionally
substi t utwo 0G@sB7al kenyl , optionally substituted C2_6-al ky*rrgrmsoz/muv onal |y
substituted O Cl_6-al kyl, optionally substituted O C2_6-al ken

R3, R4, Xpza¥icy®e[3.2. Aot S)pepd]-48,3deirahadroguipelines; poiwofy Msté%‘%/ e} ¥k alkyl'

conbi nati gn, e RS LR i COTRRHAE. Bkl SioRly il rcd figpmul 2

la, wherein- roup consisting o

- C(R6) ( R Y3-8kRB)-{zBbiYyclo[3.2. CoRey- A 603 1- L H-qOnolB(2R@ie¢ Rcyr)tu)naltg( ReYstirutgd @-(3-(-

S-C(R6 4-[3-

wherein REHERI A SNEREMYPROLT S eh oy CTouE s PR Ry Mﬁ%‘“ of

enbodi men{FalkyreRaabiopidinos]oof- S-phﬁopyh]véchem[la‘t]éllaZmB cb@s,nwbaouaéy svhesiteteh Y
0. [0101 t t f._enbod f

e oL AL L AR e PSP SA o S BT S

C _6-al kylalky@z&hl@r ﬂblkyﬂ»y,l] @nguifdinagets, ([Iﬁﬂzﬂﬂl]y | sobsdituftest t lnm l(zcaikubmadihdn Rgf

mbodi t t a | i

ond R ar eDREP ATy ROy paREky CetRefyr SRR

1. 6-al kyl 4L QHO3] 4]oRaANOLRR] sRIBRAIRAL suenmaéd et - aneyuzsudmh@l)pmmd}unég- of
the invention are of formula la, wherein the optionally substituted

Cl_6- aIkyﬂmﬂ%ﬂb@ﬂﬁﬁﬁéﬁmﬁFon1the list conprising unsubstituted C1.6-alkyl,
and C1_6-al koxygldsy! . smebihebsiimets bf&hé&inﬁﬁﬁrﬂﬁ of the fveRBngIgbp seiamai fsdrh Ng

of 0 and H2, and erein Xis selected fron1t ro S
"CR6) (R Y0gRE) pRppine of (GpHePepi-RAFS 0BG RBI(R-L ersb R pOieG -4
- S- Q(Re) ( Igl)tylip1;Fg':gél1"3q)-)(13:§)r}>p)§]' -2- rrf%ﬁ'@l Y‘@@ﬁ&étﬂlh&dro ﬁ‘ﬂol ind; l%QMBiI@Q‘»ﬁ@)Bﬂﬁﬁil w)-

sel ected from't group consisting é % g
- N=C( R7) - ,proravhleb- mhtéylell B3 Rlﬁﬁ@b&ldé‘tﬁléﬂplmom thie-@ 'PE’S’H%‘PétY )rfﬁo@‘l]]' ahsgen,

hal ogen, 13k 1a70ﬁiu&@tzln€b \-hy,34-
substltuted?%gé%mgﬁ$i9€gék%lo4] (g%%hfgﬁg%hcéﬁgﬁﬁéyﬂon of Iﬂ[gln"gnts
t he corrpouatd&ydxb thehmmvem[maBWeplp@@m bbtopyl$-uitrdfiyoreraesieyl-1 2 3 4-tetrahydr°-

L3 (4 alkrRheer |8 0ol RRERY Ly rofn s AahSib AR AR RRKEAL] NET:-(o Byl

optlonall Stl
1- [ 3- ( 4- al KpdridinpByl)-giopyll-63nheiprpPytdiby8rodLidinnyel me2-die; qui-iFaldiBun2-pingadin-1-yl)-
optionally

1-[ 3- ( 4- al q{wyﬁ%i‘)im&?[ﬁ ithxz)p? 8 rog&yﬁﬁ gfll_E l-p n%elndm sy l%ﬁrogyl -4thls%zo 1 1]§)/xazm -3-
substi t gt esheA4{[8<4- Hutylalblﬁl‘idm ps%lfwtﬂpmli 61neﬂwll ﬂﬁmemp[lmexaaﬂsb@mz SFAcktytH-[3-(4-
oxazi n- -ones, Qptiona tl

a1 Kyl pi per i mineE o oH PO A BEL AP D Rt A -4 PR =TSR SRy S
substi t ut edetily 1L33r §iBy b B beSro] 15418 a0 36D 5B 2- Ba@-]—-biﬁﬁﬁkﬂﬁ-4ély®1p?opyl] 6-ethyl-3,4-

bi | o t-8-vl 1]1-1, 2, |1
25251 ?%/ﬁt e‘%hﬂﬁ? 3 ?"gnzé[ ‘P’gazmgj PyLI- ?R) 4- [3(%5 %aw};)?pre% b Iy 5 Tmethylpe py5 oap 'y

benzo[1,4]thiazin-3-one; (R)-4-[2-Methyl-3-(4-propoxypiperidin-1-yl)propyl]-4H-
benzo[1,4]thiazin-3-one; (R)-4-[3-(4-Butylidene-piperidin-1-yl)-2-methyl-propyl]-4H-
benzo[ 1,4]thiazin-3-one; (R)-4-[3-(3-Butyl-8-aza-bicyclo[3.2.1]oct-8-yl)-2-methyl-propyl]-4 H-
benzo[ 1,4]thiazin-3-one; (R)-4-[2-Methyl-3-(3-pentyl-8-aza-bicyclo[3.2.1]oct-8-yl)propyl]-4 H-
benzo[1,4]thiazin-3-one; 4-[3-(4-Butylpiperidin-1-yl)propyl]-6,8-dichloro-7-methyl-4H-
benzo[1,4]oxazin-3-one; 4-[3-(4-Butyl-piperidin-1-yl)propyl]-6,8-dimethyl-4/-benzo[1,4]oxazin-3-
one (81MF2237F);6-tert-Butyl-4-[3-(4-butyl-piperidin-1-yl)propyl]-4H-benzo[1,4]oxazin-3-one; 4-
. [3-(4-Butylpiperidin-1-yl)propyl]-5-methyl-4H-benzo[1,4]oxazin-3-one;  4-[3-(4-Butylpiperidin-1-
yl)propyl]-7-methyl-4H-benzo[1,4]oxazin-3-one;  4-[3-(4-Butylpiperidin-1-yl)propyl]-6-chloro-7-
nitro-4H-benzo[ 1,4]oxazin-3-one;4-[3-(4-Butylpiperidin-1-yl)propyl]-7-chloro-4H- )
benzo[1,4]oxazin-3-one;4-[3-(4-Butylpiperidin-1-yl)propyl]-6-fluoro-4H-benzo[ 1,4]oxazin-3-one;
4-[3-(4-Butylpiperidin-1-yl)propyl]-7,8-difluoro-4 H-benzo[ 1 ,4]oxazin-3-one; 4-[3-(4-
Butylpiperidin-1-yl)propyl]-4H-pyrido[4,3-b][1,4]thiazin-3-one; 4-[3-(4-Propoxypiperidin-1-
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8- azabi cycl o[ 3. 2. 1] oct- 8-yl ) propyl ] - 3, 4-di hydr o- |1 H qui nol i n- 2- ones,
optionally substituted 1-[3-

(3-al kyl -wWoazabiceycl o[ 3. 2. 1] oct - 8-yl ) propyl ] - 1H qui nol i n- 2coress2/ewt’ onal | y
substituted 4-[3-(3-

al kyl - 8- azdlprapy Bt4dft Bn2l 1.3 azi83-phd; pr opyl | - 4H-BEHEBfopoxininesidinnl-3)poopyy:4H-

optional |y ituted 4-[ 3ra 4 :

(5 ol iyl - BB | 13y ppsriginyDpropyl7-fuero ditbengalt oo yone o
opti onal | y4- B?u(lééiut}tlisijcmiperidin 1-yl)propyl}-4H-benzo[1,4]thiazin-3-one; 4-[3-(4-Butylidenepiperidin-
éb,{ I:%;)glg.l- la‘;/lkglbﬁa)‘ze ]t%k-g%l%(i[éf by XE%I? glo}n%yﬁ é @t}i]uéﬁldene%zg%lcyoll (3. ﬁocqré %) -propyl]-
1-yl) propyA- bédzb[q |4l oxatin- l-oﬁe onqsm Bty ipgieeidihy ﬁ)pmpll]%uﬁeelcbxy 4H-benzo(1,4Joxazin-

St ona Ly b G niede PG Bt S A S i B o1

1, El] o?aZI lr(ﬁaalmﬁmgaadlmpyl)@?@h &ﬂﬁ(otb&H—lieﬂi(ﬂég4 oxazin-3- one] o 6-Bromo-4-[3 [(4
4-13-(3-al kyl azetj din y - -4H Dbenzo] 1, 4]t hiazi - ones 01051
Sui t abl e eMbdetPsRstR- éyarrromif@a%ﬁé%irhfgm& Aloxpemy %R’/‘@nt i on ey Qﬁ@“@@?@é‘f‘@dl “from
the group ARSHyHLsLBEhr&pl1-4H- benzo[l 4]oxazm -3- one, (R,S)-4-[3-(4-Butylpiperidin-1-yl)- 2 hydroxy-

1-[3-(4-Butyl -pi peridin-1-yl)-praop %I , 3, 4- tetrahxdro- qui nol |
1-[ 3- (4- propyl]-6-methyl-4H- benzo[l4]oxazm one [3-(4 Butylplperxdm 1-yl)-2-

?UE gl ( 2 I Féelg}ldlgixglprgjpﬂj AH- Bérf%@bd'r axazmtdayl( 4B, @-Bhnfshdray A4 19208 bR JréiSi]-4H-
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But yI - 8- az‘a%lecl;Rfeleé?[ 4H-penzplo41o%zin3rons, méf r%/f‘ ;g3r pr‘llt}'la%endm 1h’ﬁ/ ey S Py 5/[ 1. 4] ox
azi ”83 F;‘efiuoﬁﬂl-ﬁbe%o[l[@]ﬂylﬁhgﬁng 3 (R.6536- met@/ﬂz-rﬂetmatﬂs@mbwak&dﬁl Itylpropyl]-
oct ro - 6- net - enzof
(R 9)- y ﬁmmlwl%awﬁrom in-1 - - 4253%%119?36%% T%‘ TF‘T%?P&V%“’@H “BERTSPL 47 ox
azi n- 3 On &Iﬁl ﬁ))xﬁm 3-one; 4-[3-(4-Butyl-3-fluoropiperidin-1-yl)-2-methylpropyl]-6-fluoro-4H-
Fl uor o- 4- [2 met’hyl - 3- (4- propoxypi peridi n-1-yl ) propyl]-4H benzo[ 1. 4] oxazi n-3
-one; (R, Yenzp{].4logagin-3-one.
ButyLi denept perjyfeh | - thd BBkl PP i a4 ez alieast] iR 3- on
€,
But yl - 8- azxampwyem@ts o adtivatetch@ingtgjc Rceptorsh whplinspajd Jecapidr|agibyiy-intudse sigeling 4] ox
azi n- 3-one cholinergic signalli
FIZIuor 0- 4- [QU\EE{[ Pll) iany3otz1§r activ t{/ltha 1sa éhé%cﬂ% or m(ingcty ﬁl%%dt t08 }§/01 eb gops %n lling or
-4H benZO[acﬂwa41bn OXBri choﬁnergmepce@ﬁrs fﬁ):thG ﬁmﬁnsqaamButeyeIppxrq;@smemaHy the ml or m4

-yl)-2- n'eth 7-flu benzo 1
Fl uor o- 4- [52‘ %"%‘”{‘Hw prop °§Syp|h6e“r“i‘sﬁinmcl y?‘%pr(@ﬁy f(i){l-ig%m 0 1&%]08%1% n- 3
-one; (R S)en‘bu& 3ys¢e4n per1phera1 nervous system, gastrointestinal system, heart, endocrine gland§ or
Eyt {:QI g)e ni%%éeif dlmrlllsc]érl ic reczeptrcr)lra%g]ry !)ep prlyilt!/pe? tr]:lrllcléll Elomﬂ'tlaifegeonrzr%gc} fi 4d] &%?Zérgi_c& on
Butyl - 8- azlaggg,a,ycl o[ 3. 2. 1] oct - 8- yI ) - 2- et hyl propyl ]-7-fl uoro- 4H— benzo[ | . 4] ox

azi n- 3-one; - Fluoro-4-[2-nethyl -3-(3-pentyl - 8- azabi c %Ctlons }Or

oct - 8-yl ) propyl Q()%Qﬁ_]_l_ beﬁ(zﬁ[coxijpr,ﬁl%(tgﬁ ic(ﬁn@uaq,f of the present mvention, and Tns

E E 3 2 [ gprﬁgltcﬁllg][aygﬁl(hla@ rof dhdVinkedtloh; Zr neRAHME, DiheRsirle- GohReE Gtdpioz abtnay ase;
pr opoxypi p@F‘Y%ﬂnﬁﬂlQW‘Fl)gt?rrSCﬁW’Is gelse vt azol - 2- one;

(R S)-4-[3-(4- %}Uﬂ | deﬁ%@'sﬁ%’d EinBiinkigythd cHdlinergic receptor may, for example, be a subject
met hyl pr opyl benzot hi azol - 2- one;

(R S)-3-[3su¢ aqgu[n?mmg], agrammaydqrmag Qa 11}1@@1@ "I}gleyys}errzmay also be an in vivo or in vitro
?Ef gg/l_ gr Fg%lxbértuﬁéﬁt gﬂ%ﬂglt B\!éc?;ltzagl %H gglﬂg? En;/)g 1 st/stem that f)g)(r:es:ses_a cholinergic receptor, a
yl) propyl ] Ge:HI—ﬂ;dg@nzgit ez thapcaptpens a cholinergic receptor or a purified receptor Non-limiting

R S)-4-[3: i n-| -
(1, 4] 2)va|[ n-X%r-n %Ihé? %fg% i I\/E%ILL)ﬁuﬁHn? ﬁD’J: E)egﬁ %hﬁéftﬁea ﬁ Cﬁ)sr%plfllfa]tesm—l-
benzo [ 1, t&]:remm n- 3- one;
f)eRnfé[ ;_1 5]3 Og(g.ZI wﬁé‘h' der&eeHs gtrrlngyl be uSCdyll’l)cl rnethmc'? P %l nvexpt}gn mcf'uld_e any cell capable of
(R S)-4-] 3mécBatBlgTs§Qna181-aai’rﬁlbﬂuﬁ1y\6i cHoBnezgid teaejitorS-syith) asXhereil Myds¢utiap\tbdeptbticither
benzo[ 1, 4] axazjn- 3-0
(RS - 4-  2VRERIRGFIoNs Prssene of reeeples 45Ty Arms of TviepBel gty BF Byl aively
benzo[ 1, 4] expazs the 3‘11&6&m0r) or such as following introduction of an exogenous gene into the cell, for
(R S)-4- [3 (4 But yl pi peridin-1-yl)-2-nmethyl propy 4H—benzoL1 4JC£ N Zi n-

ample, by transfection of cells’ with plasmds “containing tLe receptor gen s are



3-one; (R S)-1-[2-Methyl-3-(4-propoxypi peridin-I-yl)propyl]-4H benzol
1,4]thiazin-3-one; (RS)-4-

[ 3- (4- Butwbiodesmp? peri di n-1-yl)-2-met hyl propyl ] - 4H benzo[ Pc4]user/awiin- 3- one;
(R ' S)-4-[3-(3-Butyl -

8- azabi cy ¢ipafally Matimbien gellp| (pr otherpquligiypiicotsiip,] alHah Beed £el15497 K§raRYsne0sYisHe

(R S)-4-[2- Neth 0 1a1e si al transductlon athways for
oot 6yl PRy o BErbifhs S ef ooy Bl Bpptosiil SR

But yl pi pethedtiresentlpuyoye. Bpeeitibporphimiing pragples ¢f Wé‘?leﬁﬂlsl-"éfdﬁ ofh¢ WDQ&CJWéOblaSt

(RS)1[2 ds to transfected ml tors b sed
br opoxypl (581 T KUF 291 \ATEG,TRE S5 drTiemoty g rmelfsed 31 geegpors by fcres
(R'S) - 1- [ 3rdwh; BRJA?HI @ﬁmelfncper @ldiRnec. Natl Acad. Sci. USA 88:7031-35 (1991)); and pituitary

g- Ry lsg ?_ F‘%teﬁ%é\%h 5%; ag )g%lﬁrﬁfyét}%?é ?% 1?‘8511}“619% WBsrg BAMinalian cells include but are not

8-yl ) - 2- meinhigh mnpmz}n X118, dﬂ@ydrs(andEDaucmol i n-2-one;

(R S)-1-[2-Met hyl -3 | - 8- . .

azabi cycl o[ 3. 2. [ 118& 8T§q B!%Boﬁwiﬁ o% tlﬁ %ﬁeﬁ{}t %nverh_iqzl eﬂ?on(})x?ve th& ab111ty to reduce
(R'S) - 4- [ 3ngobist preRinR et dhdtefbre ca?Be WBdGB/t}&&?eﬁﬁﬂenPﬁTéddS@iS/czk%dsi’omated with

)(/::2) -8)2 ZEE gztlﬁ?gflﬁgqyér%sslérgengetgqgfégﬁf lgl?crgrzng 1J c}lseale mw. 'h an abnormz%ity is observed in

E’VRO g;)xipl[ Rﬁ% i:ll@é&hgrll-y(%jrﬁroﬁm@aﬁﬂx@ﬁg)b]fﬂﬁﬁqbﬁiﬂi ﬁ{xrﬂ;orllﬂlﬁxg?\zp the 3nwerier; chamber, i.e., the

- ut yl i denepi peri di n- ro
- 6- met hoxyspaner foepeslofetviecn |ths some3- apd tgfhlgns (’]i;lélssgge% ) 3a?1 i P éﬁ% the_ volume of the
azabi cycl §eo% ilxvlrg&tan§ aly 1n}:regsermtd&ﬂ&o@l’a@ﬁﬁékshr&cdﬁ@éq'ﬂ&ﬁw léHdlmlge@Zl@[al fidlj dxfezts n- 3-
one; (R 9)-1 f - - -pentyl -8 -azabicycl o g ] "
oct -8-y1) pnd syér] to- sl qyeszgmﬂpp bethe Gmpptﬂsw] anghgppfraction ob . papillae of the optic
(R S)-4-[3-(4-Butyl pi peridin-|
-yl)-2- metrhyl propyl]-6, 7-di fl uoro-4H benzo[ 1, 4] oxazi n-3-one; (R.S)-
6, 7- Di f | uor o- 4-[PRLIYet hwcc@dmglyp@anuwentsnnaaé@bpreyéwpgh@s10f treating a discase in a
]oct-8-yl)pro
S) - 4- [ 3 (3,% r?%lxy_cé_ azab| %Jal(l:l gﬁ%&é%&dﬂfaﬁon BP&he Q(Rxwty of a cholinergic receptor is
] oct - 8-yl )asﬁ)cfﬁ&tdh\yitlpaqqhyi@loﬁeéﬂydmndidhﬂ-l-resbmz@TE $aid |dpease i ofi -sgidgpggnmal.  In one
I(Tst ﬁi/l gr Elp%ﬁiogmng éﬁ%ﬁt %%Qﬁr{ed% rleIel 1 tQerl%an eff%ctw%la%ﬁxlntook § cgm&(]ugg Bf §)n¥1lllll 1, 2as
(R'S) - 4- [ 3dcfiBeBuiipd, @zshieth nptysiplopicaltynenéfidiad tapytsd.-opichlly GreohdHetggmzodplor 4]
oxazin-3 -one, tory 1§ a_muscarinic M,-receptor
(R S) - 6- Fl §idr BUSFATIBC FETeRIOP- B SYRF RS AU i RITT) S o BUf™ irecep
4H- benzo[ I g & 2 icArdvedy) e chohnerglc receptor is the muscarmlc M,-receptor subtype.

(R'S) - 4[3( - But Iazetldlnl ) -.2- met oxy Hr 6-fl uor o- 4H
benzo[ 1, 4] oxazi Q182150 e: The mventlon further provides m ods 0 eatmg or preventing or alleviating

4- [ 3- (4- Bufhy kyrsthhy! %s@&ét@@@vltﬁih%slarché} h-2mBRinaly bueh P ¥ Hunén f M&fe@nﬁﬁdlment a
benzo[ 1, 4] oxazi n- 3- one. 5010 The conFounds of the invention have

abi ity tomithed ealvdescte l2imursgrion efcegtcaveattqupt ol comeend & doEhe f 8fgi ¢

receptors. (el LOGkiH& wqtﬁﬁ%g&'fm@%deﬁ’tblt ¥uc'n @Hh’é@l@smlﬁbﬂﬂﬁ:l red¥gtor Siblyp¥,i th el
any other activity that is directly or indirectly related to chollnerglc
signal | i ngoro)revemra\}matwe oT Ferecshipbiome pygpcateewidpthe disordefe | ude nuscari ni c
receptors, espef i’é]l y tﬁ\ }my 18f0g1'3§11 §%]Qh¥191eré§ odé'ysxga&ﬁlEHll‘} LRGSR LI Hae
muscarini ¢ receptor can Forfexa In the centfal “nervous system
peri pher al sete@tivmmgdtéqzsm @rfnthegalsswrmlml\/lewﬁmgﬂ subtype enmelatiomitq the emvdesrsinicnid,- or
gl ands, or,, | un [ e t tL at ed,
mut at ed, or Fﬁ%ﬁ‘g ?r Sugp)%’ﬁol I n§§ gelgllggdnlrhgnge%{e %r ms%fgs tﬂ?“?%ﬁnp% 1snl nlgl%ﬁ :
conpounds mbschiirec pgoesent i nvention, and instructions for practici ng a
ggt Ih SIdt Sf OJI[, he i [b\{?ﬂt I On[’hefd?sléasg)(()ra (riTE)orge’r trezgcé g 31 gle(r)lllsl (ﬁ%ﬁgllngenlixgr? ?s 1<I;a11y
a mental disorder and the physiologically beneficial response is due to modulation in terms of M,

agonism; M, and M, agonism; both M, agonism and D, antagonism; or M, and M, agonism and D,

antagonism.
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activating cholinergic receptors, are also provided. [0108] The system
containing the cholinergic receptor may, for exanple, be a subject such as
a mamal , woasAoRweman prinmate or a human. The system nmay al PeThEsoam6In vi vo

or invitro experinmental nodel, such as a cell culture nodel s%{st em.t hat
expr esses a chdPilfer gi & further prcorelated aspest of. thy waendion Felates oHRTRASS of fgteasing
contains aQ9v1hp§ir Qlcﬁol{n%% ie%ptoro M foRUEhSJdBSENE, ©F RR{hOH -indNeds lcbithdtinB Ghe
exanpl es of such systens ti"'ssue culture cell's expre55|ng t he receptor,
or extr actcsomerg,wrswms or 4 mmecfonta[rmmo@q chobindrgic rasertorwuih aectfesiae ameunt 9hat hod
of the inyention.i no%hikj I s%ﬁlja H‘x@lﬁ?s@ nﬁacglf\nty pEAiRlihdigc fcgR@  transduction
via chollné?glc r ors, suc muscarini c receptor, either via
endogenous exprieds| on Af cuebeptsortanedritoai thet 3bows distuspienr Bazdompeunds of j thes,
for exarrple nativel XQress I |

i nt r oduct i BYF"EP ?1‘“&%/38 & tgﬁag g nlgefl0 ﬁse aﬁﬁ%& l%ﬂ,ca oerﬁ&glerg?rp hfug) %&M& o
transf ect iévidk c@rﬁﬂsdsﬁlow dobmppibiag iyiods oroert eémiongdstof éomebémscdpﬁlgé rsepra,saué i)
cells are -23 WD 03/057672 PCT/ US02/ 41617 or

ot her eukdt {Fatt RS RBIAgeutisy] acéesptqlg TR PR gsméng(ené%ﬁé%% l'@Iﬂeé’%)tﬁee‘ls %fz( use

celI's of |QwBsunldiof Gorinblalpasgifigéddubsa, tha@:krehthm aaaqomr@@des atcemsmgldwlf formulal a
transducti on pat hways for theﬂg} e ent t%Fregﬁ(’)emf non
I

exanpl es othamigeeustly acespfable; it Sbf BLY™aEE Clai fomrP i%lfnll-l 373
(ATCC CRL ﬁém% Witiee féntﬁﬁsfwﬁﬁisspﬁeparitroartﬁ‘faemwehnf&qt fceaﬁ@hesrtslerhyoﬂ digneased

growt h; RAT (Pace et al., Proc. Natl, Aca Sci. USA 88:7031-35
(1991)); ad*\@rctﬁrwmcareg‘Wl@@mhghf(e%ﬂeafrpt‘)ét)ﬂéﬂm hREPLr e 330: 556- 58 (1987)) .

QO her usef ul i anTﬁ@Hvénﬂonqhm@atwtm%@ B0 methbdTof @ehting oHBKvaRidgael | s,
CHO cel |l s and cells. 10] The compounds of .the present invention also

have the adievinting ang of é@[ﬁ:%’mpiqmsraé‘é?élﬁteéﬁ“ﬁ‘rae@%ﬁké i A A SHEY & LA Pe Tised
in the treaf @%’%(891 ntSHRBmEN &@ﬁgc%sthm&bt?atn@rqoﬂntéifecﬁ&tahﬁgﬁtlﬂf e dOMPETIIOE,

e.g., glaucona aucoma I's I sease I n which an abnormality is observed
in the cifoonllalisandsorder shocintsheif smistritinecetiedus ahladh PISFATINGeERRF he

anterior c h?gjg revgf‘x‘t or 1Giate (%‘%%? n'{o%r rrsgrﬁ-xg o MREDed RR1GE ﬁﬂb@@se@é@@dtf% {hens.

This | eads’ Phcfease int the aqueous hunor
i ncrease |g>rommt:dsr&mnng af cpgrewurrxggalrmems Eqgreininess, Ice@fdslm‘g memary sleﬁl aft‘i’f’élP’GP]

defect s gq%lcgse%ggmf %Qggatl%me (25! p%e[s%oling R 308 Gan mgﬁﬁo@sﬂqnm@s@mﬁt' on

of the pap nerve I nvention al so
provi des nmtrhedar gtestureat Digrdarsdalse aigdude nthese  sedavteel fromuthh g@rsupa chusipting  of

ther 11 ol 005 05 it B SN OSL e SR g BRRERL )
I n one enRedaMefdderiéh’ TebkiedGillee BHGiE&“ox&éfEB’s’lSﬁ{dﬁfmd’lg)oaAﬁs Sihdomhe, VRicladiseasd, Of
2 OO, O o L oy SSLLASE, PR, 10,80 ENE, 0V 00 caldy
receptor, HRhEdEMmPieadohy, il¥egleRehb NEddEedt§C BRtiVentich furthtiSi@Rles b @ use of a
M- ecept C)gompound of formula I, a pharmaceutically acceptable salt thereof, a stereoisomer thereof, or a
pharmaceutical composition comprising either entity, for the preparation of a medicament for the
treatment of diseases or disorders including those selected from the group consisting of 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, cognitive impairment, forgetfulness, confusion, memory loss, attentional deficits,
deficits in visual perception, depression, pain, sleep disorders, psychosis, sudden infant death
syndrome, increased intraocular pressure and glaucoma.
[0118] Compounds according to the invention may be used alone at appropriate
dosages defined by routine testing in order to obtain optimal pharmacological effect on a

muscarinic receptor, in particular the muscarinic M, or M, receptor subtype, while minimizing any

potential toxic or otherwise unwanted effects. In addition, co-administration or sequential
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subtype. Alternatively, the cholinergic receptor is the nuscarinic
Mi-receptor subtype. [0112] The invention further provides nethods of
treati ng wio rewenti ng or alleviating the synptons associpatradsomitch? a

di sorder in a mammal, such as a human. In one enbodinent, a_ nethod

i ncl udes taheinistation &t otheriagentofhaimpedvedbe kst aha ﬁ?mé?unﬁwyeﬁh%ﬁnﬁsﬁf be
formul a | ded rab di sorder associated with a nuscarinic receptor, such as
the M nuscarriic receptor subtype, to treat or prevent or alleviate one
or nore synpt or[ﬁlla}ssoc’flaft ebarmi¢olpgidak pdxpstmr:ajend s¢lectiv@y of Hbe payawidd Pf bt | y
benefi ci al. res se 1.s typicall t ion
of the mudeirian o wecre EUSeEc sisRan bRkl HeidnbiifuicR B BEhkE SRR O
MB- r ecept QEsa$ Ubéth@i Susidgh f@rnex:mﬂn)dnmminamt memmm i the tHyeapeedrptdrofs t he
invention is muscari nj.c oni 0114 > di se 0 d ted
by t he cor‘?ﬁiﬂﬂi’ﬁﬁ’s st PLRE Zg‘f‘io?)% meéie $hiCal't G?/ng g&ﬁht {’(59 ésu?)a?]é/eforng%\%&a
physi ol OQimﬁdubyal Q@dﬂ?fsysfdnﬁls the spenaeselestidiamdtamptibchtiba kison (RS AT erssay) of UM,

200t am antppNoonRgB i #Zirbe BEROL TS Rt RO I BTyl M

further ang. ngligt edcaspestieatd e teEBp&ﬂlt]])NA eel &bélﬁg tfor rhet diffeksntofuscarinic
i ncreasing an acti Vlt of a choli 1 r e tor. 11one ?rg;)lo lsngetec
met hod i ncluberess: ©GAPABL rile PR¥NC: d’l gﬁ’é‘} Eﬁet eé‘f:pé?)rt Sl GPL TGP confial ni ng

the chol i ngLGised leGGEMQharkir bRo epr&bddesteeli@mount of at | east one conpound
as defined supra to increase an activity of a cholinergi ¢ receptor. [0116]

As can be asceri0¥%ed ﬂh@m%%’@%ﬁt%ﬁ?@%ﬁ‘%@ﬁ@%‘i%ﬁﬂ i} Hig fel #EbIgt ¢ he

i nvention ip1g@nded, at least in part, for use as phar rraceutl cal

medi canents. —Tros, the invention provides conpositions conprising i) one
or nore co]g;poupdls of fornula I, as defined supra; and ii) at |east one
phar maceutT¥caty acceptabl e eXCI pient or carrier. As the invention rel ates
to the use of aSyntetiqpCundstof fornula |, as defined supra, the invention

al so provides a conmpound of formula I, a pharmaceutically acceptable salt
t her eof , aGateeil ewigiordIC-Miereweduresor a phar maceuti cal conposition

conpri si ng elther.entity, for the preparation of a nedicanent for the

t r eat ment ses or disorders associated with a cholinergic receptor
or ligand therepf21][ Olsise}ctth&ré ohvandd mmgtamsllloelm,‘t/MSD ihsmrupamttA ssoupwiteehod

of treating or reventln IIeV| ating one y SS ed
wth a di Swpﬁér TR, gut q¥en, d}-?gﬁgﬁ’ay tecto T e é q% 2& 1081(§at%

i ncl udes thgr@MRiusdd atrb%e@bhawc&ﬁrﬁxe(mlsmnamoustxMmtnhe)) emma(gum cOﬁ.xrnn
formula |, said disorder associated with a nmuscarinic recepto such %s t he

M nuscari ?ﬁ%‘dgee%’étﬁ@d‘fas usedptRegaobile ghase woeMeCR® M agyqoyt emy “‘B AoGHE- &

synptons. [} 3Qr&i&ficht b3 ah'ldﬁastu@é?ﬁ Startif SCIBAMECRIBVENE mBLRY R BONFIEN] H@r Of
cognitive I npairnent, get f ul ness, confusi on, rrermry | oss, attentional

deficits, mgmte@pﬂ%AMC@i §e|1é|forp¥emeéts% Tha{lowmes wasd-ORV/MBai n, sl eep di sorders,
psychosi s, papd, l.ncr eased

[0122] Spectra were obtained using a Waters LC/ZMD-instrument. A set-up with a

600 gradient pump, 2700 sample manager, 996 diode array detector, and electro spray ionisation
interface was used. A reversed phase column (C18 X-Terra 5y, 50 x 4.6 mm ID) with a guard
column cartridge system was used. The mobile phase was MeCN/10 mM aqueous ammonium
acetate. A 14-minute gradient program was used; starting at 30% MeCN, over 10 minutes to 95%
MeCN, hold for 2 minutes, over 0.5 minutes to 30% MeCN, hold for 4.5 minutes. The flow rate
was 1 mi/min.

General preparative LC-MS procedures

Procedure 1:
[0123] Preparative purification was performed on a Waters auto purification system

(600 pumps, 2700 sample manager, 996 PDA detector, ZMD mass spectrometer).
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i ntraocul ar pressure. Disorders also include those selected fromthe group
consi sting of neurodegenerative di seases, Al zheiner's disease, Parkinson's
di sease, wolisasphzeni a, Huntington's chorea, Friederich ecateo/ac1td || es
de |la Tourette's Syndrone, Downs Syndrone, Pick disease, denentia,

clinical depregsi2zéen, dffe-oobinas estdoogniYMQ €18 doblieneODEHENBrier- A efas i 0%

di sor der . adden .| QAN ea oS HER O TR ONAD e AU AlTB G566 URRk Y ot 1N

i nvention rEREET RSt 88V 0 3 Lse ot A conmpound of forrmula I, a

phar maceutilGah. Tollaeme ph atiti2 heldlof 2t5SheineoB)% dufftrdd, eongoumds Weltaersodted wyinga

harmaceutical c o) 0 Lsi.ng,.either entity, for t r kon of
g nedicanﬁﬁ@“?b?Pgﬁﬁﬁh%Fg§?§§ﬁ$ééfm8?éé%%2gﬂgﬁ1&Féﬁ?ﬁg}éwﬁﬁ%ﬂﬁdﬁﬁg&?%gge

sel ected fh@anbhlSngécdumn, eanshmhingon ik oezhei ner' s di sease, Parkinson's

di sease, schizophrenia, Huntington's chorea, Friederich's ataxia, Glles de
la Tour efEeduredingr one, Down Syndrome, Pick di sease, dementia, clinica
depr essi on, ag%fz@# at eprep£AGBI dukivieatide Cldsngerfoft@inot Weers Tt r4060 1t preparative
forget ful ness, contusion, nenpry | oss, atRsntignaL deﬁi%itﬁ, de{%%jtgdin
vi sual perressi Weier $8pdud epyrbantedeiectary aad Wajprs Sraghignscollseor g thecompies,

i nfant degff , Eb{d&dfsoga,cisDQB@é&@dninntrhammwg RbEIRSpHags ande ghalt CHORMc(N118]
Conmpounds according to the invention n&& be used al one at appropriate

dosages dehinmaiinbageiatsufferd23 B prieQ/MeeN & huFerdBt 8Mpr opt i mal

phar macol ogi cal O%em HOMng willl §E@bW Ve Cirha @GR Qhs pérforad twithuh @mifhheEreator
muscarinic M Jr receptor subtype, while mnimzing any potential toxic
or ot her wissgleameverveaty Brbanet GhemisiryzdféliUnpene. SyedeaprP fHeRecat iAo adaiieht i al

-25 WO 03/ ?%Z&%%C@ggél&[%%&eé‘%ggtgd reBQIBh vk paleh ARd Hf caBthShitR9RIAES alBWith a

i nprove the e conmpound may, in sone cases, be desirable.
[0119] Theanddhetosieidgdgi.cal sepre pefitiemsradidios ebsentionitheyliquid sampleyipounas of
the inventjopn for specific nuscarinic receptor subtypes may be

denonst r at®y y a nunber of different assay methods using, for exanple,
recombi nant rec@piMr s chfighp&shangh€Chundperfopaaptvih &/asisn BOND [EabITe(moga BE-
conventional second _nmessenger or binding assays., A parti.cul agrly convenient
funct i onal S@5shag GyHcalE "ff{‘Fé aPF—JX‘é‘Bl%Ur %P‘é‘@tt%}he ?iﬁﬂmaﬁtpwsf lrégalt‘fviisgﬁa/zvivéq 1siay
(R-SAT as SIﬁE@Hi(Q cblufn voR@de®Ntnd MRsreater’ thé,dé8fd cohbalnd des ehitdiesppiyinge? beldmaf
screening for bioactive conmpounds utilizing, the ability of cells

ds. b
t r ansf ect ewlwnesf FelddTh 25PN i8 HyO)MeQHimigturedd - -he di fferent nuscarinic
subtypes, to anplify in the presence of a ligand of the receptor. Cel
anplification is detected as increased |evels of a marker also expressed
by the cel(ReS)-1HABroilpimusidin: hylerdichlorpprapan?-ob(IALSB-1n furt her detail in the

fol I owi ng exanp £ EXAVRLES i X AP hSredd UM N6k 15ipGRERE $6.59 ¢Caemabl) and

anal ytical LC procedures . _ _
epichlorohydrin (0.190 g, 2.1 mmol) and was shaken at rt for 4 h. The resulting thick oil was
purified by flash chromatography (SiO,; CH,Cly/acetone/MeOH 85/10/5) to yield the title
compound as an oil (0.31 g, 64%). "H NMR (CDCl;) & 3.95 - 3.85 (m, 1H), 3.60 - 3.48 (m, 1H),
2.97 - 2.88 (m, 1H), 2.82 - 2.72 (m, 1H), 2.46 - 2.35 (m, 1H), 2.30 - 2.20 (m, 1H), 1.98 - 1.88 (m,
1H), 1.70 - 1.58 (m, 2H), 1.35 - 1.08 (m, 9H), 0.88 (t, J = 6.8 Hz, 3H); ’C NMR (CDCl;) 8 66.7,

61.5,55.9,53.1,47.4,36.4,35.8,32.9, 32.6,29.2, 23.1, 14.3.

(R.S)-4-Butyl-1-(3-chloro-2-fluoropropyl)piperidine (1011S93-2)
[0129] DAST (1.9 mmol, 230 pl) was added drop wise to a solution of 1-(4-
butylpiperidin-1-yl)-3-chloropropan-2-ol (1011S93) (0.31 g, 1.28 mmol) in CH,Cl, (5 mL). After 2h

the reaction was quenched by the addition water (5 mL) and the organic phase was extracted with
CH,Cl, (2 x 15 mL) and the combined organic phase was dried (Na,SO,), filtered, concentrated
under reduced pressure and the residue was purified by flash chromatography (Si10;;
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Procedure 1: [0121] Spectra were obtained using a HP 1100

LC/ MSD-instrunent. A set-up with a binary punp, auto sanpler, colum oven,
di ode arrwgodesmctor, and el ectro spray ionisation i nt er PaT@SoRsIGUEEd. A
reversed phase colum (C18 Luna 3, 75 x 4.6 nmID) with a guard coI um
cartridge hqyme&tom;@ﬂ@)ed y1€r¢1élem§1blcpmp?mé§é apad (RWBINE-& 1 g’q i um

acet at e. nt t i % ver
S it e2 T3t b ek D O BRI SURE, 2R 2731 250 B %ﬁn% ol e
f1 ow rat e wes))1.69 i 58, 2Hyr i3Se duiregnm2 9H], msgzt} JS[ﬁESdﬁz)a Q\M&m@ln)rﬁeﬂ sl ng a

manager 9901 A0 Al Fag “HoN et Mt SRS BB o8t SR PR IHCan ace

was used. jA3reversed phase colum (C18 X—Terra 5, 50 x 4.6 nmID) with a
guard colum cartridge systemwas used. The nobil e phase was MeCN 10 mM
aqueous ammoni um acetate. A 14-mnute gradient programwas used; starti ng

at 30% I\/eggnelgy%;ce@@rem(@pt)es to 95% MeCN, hold for 2 m nutes, over

m nutes to for 4.5 mnutes. The flow rate %i? \rﬁé\%

General prepar d0130k LCToB fasloeryal g3 chptegd defigineplenof 1‘&%‘]““{% ParEatT

purifi Cat i g'? gyfﬁ A& Qf@lﬁd?@age@r}:hﬁ)rl\ﬁ@ 181 &uith s RidEd, fl‘h@ﬂ:ﬁétﬁ’)ﬂ way Stirfddin (t@&OIZ-
a

punps, |’ e manager, 996 PDA detector, ZNMD mass s ectrometer)h
WO 03/ 057ewzmom@“ahd11$@@@34@616nuw{ wavaffledr e saptipmyes siiae Rt ©r yatee] 29 E‘Hﬁere

ODS H80. ffer A A fyf nd FOAE XIZ(I)mL
MeCN wat er Vgpoml%\@% co u?rﬁ%éﬁgﬁvg@glmgétg{%o%) a% eﬁra‘é@é oo éFoI I 0\% n )
initial hatd o@fnbﬁm& orgamcamasso%nwmra@d t@a ceusiepbas s uw@rféreg&parr ByrEied % a
gr adi ent E{ 1 t(}/\oguffer Bin 85 mn. Adual colum set-up with two
punps was SR uilibrate one columm, while running on the ot her.
Procedure 2: [0125] Preparative purification was perforned on Waters Delta
4000 prepagﬁi E ﬁﬁ % ; gufﬂ absor bance detector, and Waters
Fraction 5 } Vr\lag e %ﬁﬁ%g was a Luna 15 m C18, 250x21 2 mm
The foll owi ng npibdlje phassiso-wetiepyridiaed: (OHROE, METN mxacvﬁrmm’i WhChombeetd dlifrider

(35, or RO TR BAELEL (2 b0 AR T

(Per sonal @h@(}h@tars)i chde (3IMFS39:3 (0.63m8gEN) produ0| ng continuous i rrad| ation
at  2.45 GHz. The microwave-assisted reactions were perforned in caped

Smith process vials with a magnetic stirring bar. To secure sufficient
i rradiati oFRBRYARLINRS 1 uiRaJid-Shdosrimbe vol une was

[0132] 2-Amino-6-flourophenol (95MF2085) (0.256 g, 2.0 mmol), 2-chloroacetyl
chloride (0.25 g, 2.2 mmol) and K,CO; (0.583 g, 4.2 mmol) were mixed according to GP1 to give
the title compound as a crude (95MF45) (0.29 g)

7-Fluoro-4H-benzo[1.4]oxazin-3-one (111MF12)

[0133] 2-Amino-5-flourophenol (111MF10) (10.3 g, 81 mmol), 2-chloroacetyl
chloride (10.1 g, 89 mmol) and K,COs; (23.5 g, 170 mmol) were mixed according to GP1. CC
(Si0O,; Heptane/EtOAc 4:1-4) to give the title compound (111MF12) (12.6 g, 93%); 'H NMR
(DMSO0) 5 10.68 (s, 1 H), 6.83-6.91 (m, 2 H), 6.75-6.80 (m, 1 H), 4.57 (s, 2 H); °C NMR (DMSO)
5 164.2, 157.8 (d, J = 238.6 Hz), 144.0 (d, J = 12.4 Hz), 1239 (d, J= 2.7 Hz), 1163 (d, J = 9.6
Hz), 108.6 (d, J=22.7 Hz), 104.0 (d, J = 26.5 Hz), 66.7.

7.8-Difluoro-4H-benzo[1.4]Joxazin-3-one (§1MF2082A)

[0134] 6-Amino-2,3-diflourophenol (81KK30a) (0.113 g, 0.78 mmol), 2-chloroacetyl
chloride (0.10g, 0.89 mmol) and K,CO; (0.226 g, 1.6 mmol) were mixed according to GP1 to give
the title compound as a crude (§1MF2082A) (0.12 g)
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0.5 nmL. [0127] Cation exchange CC was performed with Varian BOND ELUT (nega
BE- SCX, 1 g, 6 M) columms. After applying the conpound to the colum, it
was firstweasheth7ni th MeCOH (2 col um vol unmes) and t her eafricarusobvelsdesi r ed
conmpound was el uted applying 2 colum volunes of an NHAOH (25% NH3 in
H20) / MeOH m xture (1:9). (R

S)-1-(4- Bgt}%orgo gg{@@zﬂq{)e%)l 435G 9LRPI8RARa2- ol (1011S93-1) [0128] A 4 ni
vial was cltfarged-wtit 4-putyrprperidine (0.29 g, 2.0 nmol) and

epi chl or ohydr i [0188]. 19®-Gmird- 4lbm1m46)ﬂoamhmk (8R4 nt(0PT8 fepr0-38 Hnmathe2-

resulting thic S A n
o2/ Ao eaREs Rl ol Qe (Eléze;%‘f“g?géf‘{ R0t l%aggﬂp%?dwﬁfhgﬁhgfclm?og 31
g, 64%. td‘GN\/Bﬁm&)eﬁnﬁo@ﬁasa&u%(9§MF44)l'ﬂ§)p9Bg)60 - 3.48 (m 1H), 2.97 -
2.88 (m 1H), 2.82 - 2.72 (m 1H), 2.46 - 2.35 (m 1H), 2.30 - 2.20 (m
1H, 1.98 - 1.88 (m 1H), 1.70 - 1.58 (m 2H), 1.35 - 1.08 (m 9H), 0.88
(t, J = 68&sdﬂ¥opvﬁm-§be&3ﬁ4‘}lbﬁzﬁ &.msm?ssﬁ 7, 61.5, 55.9, 53.1, 47.4, 36.4,
35.8, 32.9, 32.

(R S)-4-But yl - l01(3§1ch|GWSezz4"?‘15‘8ﬁdbﬁpbf’é’%//k’}‘?ﬂ"bé??l\éfgr%”@oﬁq g 5y P8Yor past
(1.9 mol ’chlgl?bgcéty)l c%%d@-dﬁﬁﬂ ,dropmel) sed KQC@S ©0byt 2.6mmmdl) dere4nixed according to
but yl pi peri di n-1-yl)-3-chl or opr opan- 2- ol ér? 3) (0.31 g, 1.28 nmol) in
CH2C12 (5 GRlyto giag thertitlo gompayad pseeided PNES gﬁ] )ed by the addition water (5
nm) and the organic phase was extracted with CH2Cl2 (2 x 15 nL) and the
conbi ned or ganl c phase was dried (Na2804) ] f| I ter ed, concentrated under
reduced progsB ) AN berizal ) & |XaZN K PAE { 22 flash chr omat ogr aphy
(Si02; -27 WO 576 NeL Blo@igolH 0-hdroat&ylydhidride t he
title conpound ‘a [Qg n og%ﬁg%wg%{ogﬁkzwlﬁ%@ %CDClB)ﬁs 4. étB%Idm J=4

Hz, 1H), 3128&, 113mﬁ®1) @nd K26p; (30 9222 mzméav qrenmizpgd) accgrdipg to Gé’lée gy th tifle
2.15 - 2.00 2H), 1.35 - 1.16 (m 9H), 0.88 (t, J=
6.8 Hz); T3CP afg%)‘&if% ﬁg/r%iﬁi%%ds(ép\] = 111 Hz), 59.9 (d, J =22 Hz), 55.2,
54.9, 44.9 (d, J= 25 Hz), 36.4, 35.6, 32.7, 32.6, 29.2, 23.1, 14.3.

General proged LGP Mo Q) Vi al was charged

2- am nophent qois ol veu 0.1 g/ L) and 2-Chl oroacet I
chloride (1.1 e[qm&y) vvasArﬂxdﬁLed dichiveo- Bea'mhﬁm (HEBIF236) r @298 ne,r 1.5f amol)2-

Q(rjllcj)[ ?le?nclizc%ﬁc‘%iiﬁt&f@}m{dﬁz&r\{ #a P’E{Ogc?n%( 2§ &Ct Iﬁ 'S Ived&‘ &Q&iadcﬂrdﬁﬁg tt,or

n) and extrietee thisitRGobeId af Buudd(95M4F46) ((Theg)conbl ned organic phases
concentrated to a crude that was used directly or purified by CC
(Heptane: Et OAc). 4H Pyrido[4 3-bl FI 4lthiazin-3-one (81MF939a) [0131]

3- Ami no- 4-4_ B R0¥rhlhy18 4k vhith- Oi-qBindifh- oM (Y 71akaD) 2- Chl or oacetyl chl ori de
[0139] 3-Fluoro-4-methylaniline (1.247 g, 9.96 mmol), 3-chloropropionyl chloride
(1.269 g, 9.99 mmol), and K,CO; (1.450 g, 10.5 mmol) in MeCN (10 mL) were stirred at 40 °C for

3 h. The reaction mixture was quenched with 4M HCI and the product extracted into CH,Cl,. The
combined organic layers were dried over Na,SO,, filtered, and concentrated. The residue (1.168 g)
was heated to 145 °C and small portions of AICl; (3.538 g, 26.5 mmol) were added over a period of
30 min. The reaction mixture was then cooled and 4M HCI added under stirring followed by
extraction of the product into CH,Cl,. The combined organic layers were dried over Na,SOs,
filtered, and concentrated. The residue was purified by flash CC (SiO,; CH,Cl,/MeOH 40:1) to
give the title compound (97KK40) (0.201 g, total yield 11%). 'H NMR (CDCl) & 8.15 (br s, 1H),
6.94 (d, J = 7.8 Hz, 1H), 6.47 (d, J= 10.0 Hz, 1H), 2.91 — 2.87 (m, 2H), 2.62 - 2.60 (m, 2H), 2.19
(d, J= 1.8 Hz, CH3).
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(0.098 g, 0.87 mmol) and K2CO3 (0.23 g, 1.66 mmol) were m xed according to
GP1 to give the title conpound as a crude (81MF939a) (0.087 Q)
8- Fl uor o-wi-Bea®mat 1, 41 oxazi n- 3-one (95MF45) [0132] 2- Ami maT@rsob/eendphenol

(95MF2085) (0 256 g, 2.0 mmol ), 2-chloroacetyl chloride (0.25 g, 2.2 nmol)
and K2CO3 lip-2 m xed according to GP1 to give the
title Cormound Imeh@) ¢2s Sldeq fod YRR %Hstm%ohd hydro-1H-
1, 41 oxazi n-3-or{6§4(0?1 I\P%% @[%gg;})]% nng)m nso SC(ﬁourophgno r?10 3 0,

81 ol ), qRinohh-@roalkty, 1.lchino iimdiotane (25 yl) aglthWS'}ltl@m@ltK@mS( xed for 170

o), 10 80 R IR0, B 5 R 0L POSLEL OO b9 v

H, 6.83- Gx8dctibmint@arHhrgarfe Mb:ie GﬂeQHrleCllzi)l 104 35750(nal,). PheHombir@Congite @ENSO)

51042, Al tudog MBSl ol M s Sl flngBindy @ glog 27
Hz), 66. 7.CH,CB/NROH 20Q) - gd¥d-thetigeodombovhiqRa2é @,—ﬁﬂo/gg‘gl IGMRI\(BMESJZ-A))l?{ D1Bdys, I
el or{ de. (BD208: oy 89 +er T Bk doaks)¢rh ey ® MBIy adrs (i Mgao s’
according hy£{HiHp give the title conpound as a crude (81M2082A) (0.12

g) -28 WO 03/057672 PCT/ US02/ 41617 6-Brono-8-fl uoro-4H benzo[ 1
4| oxazi n- 3-one (95MF44) [0135] 2- Ami no-4-brono-6-fl ourophenol (95M-2084)

(0.078 g ﬁplggmmmn)mohgzml@mgmtyl chloride (0.048 g, 0.42 mmol) and
K2CO3 (0.IT g, 0.79 mol) were m xed accordin give the title

conpound as a c[ﬁlfb‘é ( 9DV D42 B 1Ggnme)) was P%é?‘bb?‘?lutm(’éérﬁ@fo -3A-4hydedd-n- 3
-one ( 95%&?011[19%%@@ 58 %'g? n%ﬁm AR Brel (§9%?91¥d tgg'f‘e@lﬁ{m ﬂ&%@@ﬁs&%ﬂ@ed GJQdél‘G g9,

1.1 mol) chl or oace ide (0. g,
2.3 mol) aner?ugomammmtémd%n@ The m@urema@ cglcv@ratddemﬁﬁrt Ileéucszd)rl?ﬁéﬂw a@gb Sﬁ

crude (95NME8 7 - 4 one
(81I\/F2(225)aqf%%§§\% %éAsﬁi"‘}ﬁ%’“gzi “ﬁ) éﬂ’f Jaded, a‘ﬁr@hﬁ/ l”ﬁenﬁg'%%th]“ Afg hﬁ%ﬁt{&e
2-chl or oao(MejaH/GHL@f |1d@ 3(x15(2 ng,). THe eombfinedamghnik23@8e (V3s (drlgi (T%S@m)ﬁ)tetvdar e
m xed accordln ive the ti n

(555 oy YRty lsabey Biekire A ploidcaby o SHTRANPECR0D LEERUGHI TN
6- Ani no 2, Avedthe hﬂel‘i(ﬁn@}uﬁd wlq:shgnoﬂ%)( %NWWSOQ)(,?S?»I g (s, 1H}, 78%00d)J =2-6 Hz,

chl or oacet yl chlorlde wer e

. 3.2 mmul
m xed accotBi hét 166 @Pllﬂﬁ c7 % \%95t(‘ﬁezli)i’ ? f‘% (E‘:dnp%ﬁﬁa) § @B?%MSPS:@%ZI?&?-O

(0.34 g). (d,J 247 Hz), 161.9, 140.4 (d, J= 13 Hz), 130.4 (d, J = 11 Hz), 120.9, 116.1, 109.8 (d, J = 23),
101.0 (d, J = 25 Hz).

6-Fluoro-7-methyl-3.4-dihydro-1H-quinolin-2-one (10LH75-1) and 6-Fluoro-5-methyl-3 4-dihydro-
1H-quinolin-2-one (107L.H75-2)

[0142] 3-Chloro-N-(4-fluoro-3-methyl-phenyl)-propionamide (3.8 g, 30 mmol), 3-
chloropropionyl chloride (2.9 mL, 30 mmol) and K,CO; (5.0 g, 36 mmol) were added to CH;CN

(50 mL) and the mixture was stirred for 44 h at rt. Thereafter, the reaction was diluted with EtQAc
(50 mL) and washed with water (20 mL), HCI (20 mL, 4N) and brine (20 mL). The organic phase
was dried with Na,SO,, filtered and concentrated under reduced pressure. The residue (5.9 g) was
heated to 135 °C and small portions of AICl; (11 g, 82 mmol) were added during 30 min, the
reaction was then cooled to 50 °C and HC] (4N 20, mL) was added and the resulting mixture was
stirred for 15 min. The mixture was extracted with EtOAc (50 mL) and the organic phase was
washed with water (20 mL). The resulting organic phase was dried (Na,SO,), filtered concentrated
under reduced pressure and purified by prep HPLC to yield 6-fluoro-7-methyl-3,4-dihydro-1H-
quinolin-2-one (0.76 g, 14%) and 6-fluoro-5-methyl-3,4-dihydro-1H-quinolin-2-one (0.190 g, 4%).
6-Fluoro-7-methyl-3,4-dihydro-1H-quinolin-2-one (107LH75-1). 'H NMR (CDCl3) & 8.86 (brs,



7-f 1 uoro-6-nethyl -3 4-di hydro- 1H qui nol i n-2-one (97KK40) [0139]
3-Fluoro-4-nethylaniline (1.247 g, 9.96 mmol ), 3-chl oropropionyl chloride
(1.269 g,wB.895mnpl ), and K2COB (1.450 g, 10.5 nmmol) in MeCWUSLD4wL) were
stirred at 40 Cfor 3 h. The reaction m xture was quenched with 4M HCl and

the produdtséei) 6.8t &t J/imrit DHEHAY §62 [he= 6 8dkbiAkd 96 (ardiT’-¢ Hypelh: Wt <2-8f i ed
over Na2S I d 7 S)yhgat ed
to 145 C nd s%&ﬁﬁ gd{t?gggﬁg?ﬁ§§%f§£%§;%gﬁﬂnﬁﬁﬁug ﬁﬂéxi§§;§2ﬂég§e over a
peri od of NMR (@baL;) IBES (tesdH),dB5r, Xt=8-EHndE) t En(dd.olot 4, &&HZAIIH)R:"PZ @eaéd

under stirrjn |.o t product into CH2C 2. The
conbi ned orggﬁ?@?{)a?yéle? %%‘Egﬁ zggt(‘?jver {Eﬁg@ filtered, and
concentrated. The residue was purified by flash CC (Si @2; CH'Cl2/ I\/EC]-I 40: 1)
ERURX : 1, H e
Hz, IH, 2. 91 -[021337 (mzszm flagk &2 ehagg@@lt(xrﬁH @H;o [1,4]oxgrin- $-gne (9.190 E - o |
) Sa ORISR e 0 A 4 b o {9700
6-f 1l uoro- Snlﬁolmrfmeléml(rhumimhbmarzmm(zmam Tgc; rehctibnrmimﬂu)e Vo qieeskedhwitl 25

mL) andtheresultlng ol ution was refl
concent r atWier @meP)satd é&@@’gﬂ“é REH t(ozlgéﬁﬁ)( v’@alsO adde } ?lmdx%fg{)nc yers
ext r act i ONydrBigedqNaMOPAMI@vFoditddne il Otk BHAGIDmpharby 1 083.MA0ST) fﬂ_2)19 eThe
conbi ned organic hase was dried (Na2SO4), filtered, concentrated under
reduced preENERAL BROCEDURH2GHEA), | ash CC (Si 021 CH2C 2/ MeOH 20:1) to give
the title CO”DO[UM] ( 0. Q5@ry950 n@lmsk wdsi c%d(%@e@ﬁﬁroﬁmﬂﬂh&erb@b& (1. lkhﬂuv) 7.85
(dJ 9.4 Hz), 7.50 (dd; 43 1H) . 7
7.25 (m 108)-G-goma-2 m@hylyrwogy)zte'ﬁél)tyl dTmﬁPX}SPBCI €k B{{F%U n- eﬂ“‘és)n n (59/‘??&23%4)
[ 0141] DDQa(rlQ)gﬁﬁ s e&ul (}@@%LgCM@thtr& # ﬁeﬂl lﬁir' 2Mh. Offhe reaction mlxture was

qui no

7-fluoro-3,4 dro-1 one mol ) i n _di oxane (25

nL) and t heencsd |wnth etari Q. ol ané@ermque&%aﬁﬁb@ro Efé}lﬁtA’r 3R P nbls $pEoine o
16 h. The m gsﬁculrfeé%@ae%%ﬁ%%hg@ aHBFIRE JEFUCROrRGAS i e N8 CC EI0ROUS

Na2C03 sol UEi on IsTwas extracted with an organic
m xture (BMO@dhepRE 210D 10, 3 x 50 nl). The conbi ned organi c phase was
dried (Na2SO4), filtered, concentrated under reduced pressure and purified

by conbi f|§§$ LS Esi 25' )
(0.037 g, 3-(iert; ngaa : )-2-11 L H 1
7.74 - 7.65)(m 1H), 705-695(m 2H) 6.43, (d, J—96Hz) 1SCN|\/R

(000 08 °S 1600 (0 S0 182 e 00 . Tt gl 4B (0

6- Fl uor o- 7prﬁﬁix|9y3ert3)u%ﬂdifnhﬂﬁﬁll’sﬂhn& kb9 P4 0N -g2 1 H16 ennfal nkiTS,CX); (&h2l g, 37.6 mmol)

6- Fl uoro- 51nneh%fr’]¥ 20 mL) were pe%cte(? according to GP2 to give the title compound (108LM24-21) (3.92 g,
78%). '"H NMR (CDCl;) § 7.15 — 7.11 (m, 1H), 6.99 — 6.91 (m, 3H), 4.60 — 4.50 (m, 2H), 3.98 (dd,
J=83Hz, J=12.4 Hz, 1H), 3.81 (dd, J= 5.5 Hz, /= 12.4 Hz, 1H), 3.51 (dd, J=4.1 Hz, /= 9.7
Hz, 1H), 3.40 (dd, J = 6.9 Hz, J = 9.7 Hz, 1H), 2.12 — 2.02 (m, 1H), 0.90 — 0.82 (m, 12H), 0.02 (s,

GH).

(S)-4-[3-(tert-Butyldimethylsilanyloxy)-2-methylpropyl]-4 H-benzo[ 1.4 ]thiazin-3-one  (108L.M25-
22)

[0146] 4H-Benzo[1,4]thiazin-3-one (2.75 g, 16.7 mmol), (R)-(3-bromo-2-
methylpropoxy)-tert-butyldimethylsilane (95MF94) (4.04 g, 15.1 mmol) and cesium carbonate
(12.3 g, 37.9 mmol) in DMF (20 mL) were reacted according to GP2 to give the title compound
(108L.M25-22) (3.74 g, 70%). "H NMR (CDCl5) § 7.35 (d, J = 7.6 Hz, 1H), 7.28-7.18 (m, 2H), 6.99
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| H qui nol i n-2-one (107LH75-2) [0142]

3-Chl oro- N- (4-fl uoro-3-net hyl - phenyl ) -propi onam de (3.8 g, 30 nmmol ), 3-
chl or opr owioays76ahl oride (2.9 ni, 30 nmol) and K2CO8 (5. 0 pgT/BB2/mM1607 ) were
added to CH3CN (50 nmL) and the m xture was stirred for 44 h at rt.

Ther eaf t ext, J £Hes HudEh,i o1 Was/ ©i8H Beed= W 8 HzEHDAS 95 (B mS)? Bad whshEa Wbt h

wat er (20.,m), ,-HC ( Then y@agicenphase  was
dried wt ﬁ%z@?ﬂ‘ 21%%?92?%8%&%%82%9?&@% (gth%(er? re()ju pr essur e. The
residue (5.9 g) was heated to 135 C and snall portions of Al C13 (11 g, 82

mrol ) wer d b p3) the reaction was then cooled to 50 C and
HO (4N 20, e resultln%smxture was stirred for
mn. The m xturiel4®hs eAtiOamLéhsletanEr@Ach( e rpyroRrifeF bﬁ@oﬁﬁba{hle@u‘ﬁh&%‘e was

washed wit r t r r
filtered é%?@qhﬁr"é{ Onﬁmn}h)od‘ uceg B‘Elg)sgug?q gdrmﬁar%? S}Qgéd qur};ﬁ)?ézé Nﬁ%ﬁgz 0

yi el d 6-f lrenofi@r mixnet hwalscano&nmjatdfdytdrsmuhl-&nd qlisselvdd n- E_‘tOéné3Q oLy miKgus Wah d

6-fl uor o- 5- net.h d

o F uor o ety o i A i LIRS i B8 d it Be i omied e
S 8.86 (brp'ﬁnﬁed@ma\émceasmﬁ;mmcmﬁwﬁsm/41617 8.86, 1H), 6. 81 (d, J =9.2
Hz, 1H), 6.62 (d, J = 6.8 Hz, 1H), 2.91 (brt, J = 7.6 Hz, 3H), 204 - 2.87
(m 2H), 2 .20 (d : . ) : . )

6- Fl uor o- 3=2kasth 2 N A : 3 ). "H NWR
(CDC13) 5 8.78 (,m 1@1@ &n%&n(dt ,(S)J4 [:_r, (&reemdmﬂem)ylsu&yﬁﬁyx (Zhohethlpropgl] BH- 8. 8

Hz, 1 2.9 2.4

Hz, 35)') qepz;oiuﬂesaz%p%w%%wi%&Fénﬁwﬁoﬁeﬁﬁ% Gt i P

( 108LMAO- el) n[L()? vy, refete%@ceafdlg @ﬁdﬁpy\mglcemé gae cMﬁdﬂncﬂH-ObEMZ@E?»)](Zd]l(gxa%h 3
nmo

- 0. 100 670 2- et | 670
o) and BeNMBCEAT B 0% 08D, 463 67611l 194 A DNt 7 119 M1

stlrred at af pL ya. 13ldg, r1eaC n uf] g\/ﬁ@ ggg h ot h 2 85a@gr (5
and t3h§60§r oducézlt?8 lggtjr aé%%gzllﬁ?oi 52:036\??% }9 KI'|[{hleﬂgorrb| ned organic
Iayers WelT®), 209 ed.97 Ka2S1).0G6(dd/ =Va 3t @Hed t o gl ve the crude title conpound
(108LMA0-37) (0.219 g). GENERAL PROCEDURE 2 (GP2) [0144] A dry 50 niL flask
was charged W th the aproprl ate heterocycl e ,
(R) - ( 3- br difh4-P3-frentButvids Ny 2P IOl I L4 ihiazindrong 94) (1 equiv)
and cesium car te ¢ M@g/ﬁ ) Lbhd ¢8ARL(453H6G figs 20
h. The reacti on@%%turg%sggﬁgdéhz 1c0|82d W tz)(é\%ag[gerw%%ﬁl%aﬁ& and t(he %r oduct
extract ed mmbb iEFKIE(30(rBL)wc@Oreadtyd acTtiéing torfR n Burified by dlasheCe 658 E1QA¢/Beniame hed

\IIEVIt J[OQC?LIeBte a%)gtlel:g?v%dgxel\ﬁ?escon?pbun% ?&‘M\% ejq) ?Znﬂi é) @5%5 “ﬁ%ﬂ\tﬁ( (&b@ﬂ% 9’:@8 Q(?'Jazb 9

(S) - 4- [ 3- (HENEH, BLasyl",d]&‘(a{, bH), glOB&ﬂyH)MyBIZ AHIEL IVPr oY [HzAH= BBAZE] 1H), 3.70

Aloxazin- 3.gne (10BLYR4: 20 [0145) (i B 4 042 1 3:005 sl 6 ©

mmol ), (R)
(bs, OH), 1.92 - 1.83 (m, 1H), 0.98 (d, J = 6.9 Hz, CHs).

GENERAL PROCEDURE 4 (GP4)
[0150] A 50 mL flask was charged with the appropriate heterocycle (1 equiv),

triphenylphosphine (2 equiv) and imidazole (2.5 equiv) in CHCI; (30 mL). When all of the material
was dissolved iodine (3 equiv) was added while stirring. Stirring was continued at rt for 20 h. The
reaction mixture was washed with sat. aqueous sodium thiosulfate (30 mL), dried (Na,SO,),

evaporated and purified by flash CC (SiO,; EtOAc/heptane 3:1).

(S)-4-(3-Iodo-2-methyipropyl]-4H-benzo[ 1.4]oxazin-3-one (1081.M27-24)
[0151] The compound (S)-4-(3-Hydroxy-2-methylpropyl]-4H-benzo[1,4]oxazin-3-one
(108LM26-23) (2.52 g, 11.4 mmol), triphenylphosphine (6.12 g, 23.3 mmol), imidazole (1.98 g,




propoxy)-tert-butyl di nethyl silane (95MF94) (4.01 g, 15.0 mmol) and Cs2CO3
(12.2 g, 37.6 mol) in DVF (20 nmL.) were reacted according to GP2 to give
the titl ewoospetsnd ( 108LM24-21) (3.92 g, 7896 "H NWR (CD@CnUﬁnﬂuﬂB - 7 11
(m 1H), 6.99 - 6.91 (m 3H), 4.60 - 4.50 353, 3.98 (dd, J= J
12. 4 Hz 291 Hppol3 a@iLlO@mel (8.88 & 35.05mmpl) iy CHC 2391 weﬂtfact@s‘ aggorfigg 0 91’4 t% 1

vegtg‘z tlﬂtbc otmd ﬁ%}é@% 64])0(3 o? 86_‘1;%_01}1 NMR-(@DEB) 5 Y.0M-~ 7.80 &3, 4m)2. 02
L (@@5rt 4 Bitry) THRh(AdsT EaryHoxy) 6.2 HreCHy)! pRopdilt (@HBedA8[- 2074m,

[ [0146] 4H Benzo[ 1, 4]thiazin-3-one (2.75 g, 16.7
nnDI) (Rf}§81%§éng ggﬁﬁeéﬁQIpropoxy) tert-butyldinethylsilane (95MF94)
(4.04 g, 15.1 nmol) and cesium carbonate (12.3 g, 37.9 mmol) in DVF (20
m) were r -' I ikeie énzo[1.4¥ \i'fmtjbﬁe 1'0@]LI@4§ pound  (108LM25- 22)

(3.74 g, , 7.28-7.18 (m
2H), 6.99 - 31 [vmchsl oeﬁﬁaz PCT/ l(ﬁeemmenoiy(zfmethylmomﬂel benzq[fliytloxazin-3-ongld, J

; 2293 HZO Q?ﬁL\\%‘ﬁ?} 337)5?_ %49 %)Fpl‘lbbﬁ_ri%ﬁtﬁos%g@% (0;99_%% 7 xk%ﬂg %mbdaéo?l g) ﬁzg, 41+I|)mmo |)_|)
0.02 (s, 6l iodHeNERAY, PROGRBYRECACT GRBNL] @drd?e]actéd s@ordingfth SPR t(m@ge @Mﬂ@ed

wth the ap roprla ro equi v) and tetrabutylamoniumfluoride

( TBAF) (1‘@ d(Hﬁ$&E6f§%&ﬁL%%énd stirred at rt for 20 h. The reaction

m xture was concentrated to syrup and dlssolved in EtOAc (30 nL). The

! ) :o organi c | ayers
2R : evaporated and — pu i y as (S o,

Et OAc/ hept ane 7[0333] The compound (S)-4-(3-Hydroxy- 2—methy1propyl] -4H- benzo[l A]thiazin-3-one

E g)l 4:31] (ihe 18%%@%@"‘35? BRORVL Ly, 4hRenz0lshidl 8187 Mo 31308, (hREMPEr &Y,
(S).- 4- [ 3- (486 hmButanki dodirt (18 3| baA yHnastyih-CHEIE(30yhIDr ey kdactédaccording to GP4 to

benzo[ 1, 4] oxazi n-3-one (108LNP4-21 TBAE

15. 2 Lm)l %gwthw@ cm‘*‘%ﬁ()lo%é\w %‘@)é%%? %gé’g tljdft]tﬂ%«?%@@%??# (d? élﬁezﬁ Pl e
conpound (%QJBHV?G ’72é3){z(13{)5i195-d 9&/08 Hz t-Hj\llvlaz((CDClﬁB 3, TH)S.02 (8, .95 s(mﬁz4|-|)
4.63 (s, F%I 56 (dd, J 4.8
Hz, J = 13C§z)H?z37t§H; )3 523. 05@1@12)( r1n95irP1)1H)302176<d J36§ Z(Frﬁl)ll—l) 2.92 - 2.85
(m 1FD 2.09 - 1.97 (m 1H), 1.06 (d, J=7.3 Hz, CH3). (9)-4-[3

- (tent-Butyl di met hyl siIanyloxy)-2-nethylpropvlI-4FLbenzo [ 1,41 thi

azi n- 3- oneGENERAL PROCHEIRAINN ({50 108LM25- 22) (3.69 g, 10.5 mmol) and TBAF
4.30 g, 13.6 [ r int fied
by 1ash & (si BRI oA it e EhifeleC0h S rBRSPL bR Soleho G

( 108LMB4- 33,002 (BHeqy;v) 9idg- chlbrbl-lep(m.(S)l e@uﬂ) 88 nilddry MeCly argi shiken aff gffor

7. 28 - 7 18 ( 32 DALD- 2

Hz | géio% ttglg!?e rﬁacflo%métttq_& waﬁgllu(t)ef5w1§1 @L Iﬁﬁ) an%&&%bt{ié dttc? Sﬂ or éti_O'ZA, 3 =

11. 7 HZ, 131y ,303uI34 The Sordbi2nedrargadikd) layeds 82re dried over MgSO, or filtered through a PTFF
Whatman filter and concentrated. The residue was purified by CC (Heptane/EtOAc) or used

Ell:ll

J
1
- 4-
az

?;; I

without further purification in the next step.

6-Bromo-4-(3-chloropropyl)-8-fluoro-4H-benzo[ 1.4]oxazin-3-one (9SMF50(2084))

[0155] 6-Bromo-8-fluoro-4H-benzo[1,4]oxazin-3-one (95MF44) (0.091g, 0.37 mmol),
Cs,CO; (0.180 g, 0.55 mmol) and 3-chloro-1-iodopropane (0.083 g, 0.41 mmol) were mixed
according to GP5. CC (SiO;;Heptane/EtOAc 9:1-4) gave the title compound (95MF50(2084))
(0.086 g, 72%). '"H NMR (CDCl;) 6 7.02 - 6.96 (m, 1H), 6.85 (d, J = 5.2 Hz, 1 H), 4.65 (s, 2H),
4.04 -4.11 (m, 2H), 3.62 (t, J = 6.2 Hz, 2H), 2.10 - 2.18 (m, 2H); >C NMR (CDCl;) § 163.8, 151.7
(d, J=250.9 Hz), 133.1 (d, /= 14.6 Hz), 131.5 (d, J=3.8 Hz), 115.1 (d, J=21.5 Hz), 1142 (d, /=
10.0 Hz), 113.4(d, J=3.4 Hz), 67.6, 42.2, 39.5, 30.0.
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(bs, OH), 1.92 - 1.83 (m 1H), 0.98 (d, J= 6.9 Hz, CH3). CENERAL PROCEDURE
(GP4) [0150] A 50 nL flask was charged with the appropriate heterocycle
equi v)wo wnsmhienyl phosphine (2 equiv) and im dazol e (2PETagpoemier’ n CHCL3
30 nl). V\hen al |
i :

of the rratlglrl al  was dI3SSO| ved

4
(3
while stir 4 MESBRO08)) The  reacti on
(Na2S0%) ms&?ﬁ@‘?ﬁ é“dt Be Bl sABUE ]"?‘% ”%%?Smcfz@t229%?&127“h"e""9‘p‘€%ﬁ%"2%°i)
(S) - 4- (3- (0848 2- mmwl)mndrﬁycth]lord-ﬂlﬂ@fbn@of@ (aﬁ?&azl L SRV e OBXNEPCTANE (9 151]
Th o o 3

e conpo Mzéé)ﬁ‘;b (ée%%bé%ax{gi z{j{%‘){})’thé)&@é)é’dnlp rf’d'??ﬁ'if?yf{ztﬁsz?) (6]25%8@0/@

-one (10 tri phenyl hi ne ) 2]%%
mol ), im Ha\mReCDG:13BB7 ol — 693%%)0@88)557@7(21 P@Iﬂlﬁé@%ﬂﬂl@ﬂ? 498 (Ta 363 and

Lo grve ihd 19 Ta B0npBla T 6atNe s SN T g Boby i e ¢ BBl S %6

7.07 - 7.Q0, {#15.¢Hy), 1306 65 J= 31 H), (28.6 @HY = 83 ¥2), (bleB (dJJ 1547142942110J (d;%r?

Hz, CH2), 2.18 - 2.07 (m 1H), 1.05 (d, J= 6.1 Hz,
CH3). (R 34“%%? §6}§ %ﬁvl pr opvl | -4H-benzo[ 1 4l oxazi n-3-one (108LM6- 43)
[0152] Crude (R)-4-(3 - hydroxy 2- met hyI propyl] -4H benzo [ 1,4] oxazin-3
-one (108L|\/¥10 37) ) phe &yymmol ),

i m dazol e E&Diehlogd-4-43 n CHC13 (30

nl) were react qdl cor dIsqgcmsm@éh}umygaem[mhexarnwme t(95ME46)or@)MBgd 1.39
(108LM46- 43)

41 t hi azi n-BmekeC {2@@8%&/@773 gzl% 618[ %%B{Lﬁog“%hécﬁﬁgdﬂ%’(?o‘%w ' 4{%benlzﬁ[ mmol) were

Hydroxy Zm{i@é hydeptaRRYhd okt hﬁﬁzesl(bz,ﬂepf’eh&/m@xd ny: 34) Ogtﬁre @ibo&iﬂwBéolaﬂ@unaz 33
triphenyl hos hi ne

S o ool s om0 FoT BT BONRIRES) & 7O LA b 6o oIS P iy Sty
accor di ng 3 D SEAYLP- INEEIS 42, ORBIND (ADRLNG TR0 1( @ BT S mTSHY, b

NMR ( CDC13 H% 7.16 (d,
J=17.8 Hz3cm;3((7D012)§ﬂ6381 140.8, 8’55|8z1 HH)\27.3,. 6(&1138161964%32|ﬁ}z"3 QzP+247’3 37
(s, CH2), 5-3.05 (m CH2), 1.95 (m IH), 0.97 (d, J= 6.2 Hz, CH3).
GENERAL P DURE 5 (GP5) [0154] A 4 or 7 nL vial was charged vm'th

4H benzo[ 1, 4] oxazi n-3-one (1.0 equiv), Cs2CO3 (1 5 equiv) and

3-chl or o- I-|o- ropa 1.1 i i . and shaken at rt for
66 - 72 h (3 q I%Q-S-(lso -nz& .4 OX 4 X 0O and extract ed

into CH2C12 or !ﬁui‘aQ\c B3 sopr@Wl-#il penzd e conbidred @ESYEIBL (Oaly &g, s 0Wér enrdel),ed
over WOSOI ok (1A SO, o FTEE INaLemn (A o camprlisiads T
purificati gRoddihgth GPEERC (Si0sPleptane/EtOAc 9:1-4) gave the title compound (95MF98) (0.112 g,
70%). '"H NMR (CDCl;) & 7.03 — 6.95 (m, 2H), 6.93 - 6.90 (m, 1H), 4.57 (s, 2H), 4.09 (m, 2H),
3.62 (t, J = 6.2 Hz, 2H), 3.33 - 3.25 (m, 1H), 2.20 - 2.13 (m, 2H), 1.22 (d, J = 7.2 Hz, 6H);
BCNMR(CDCl3) § 164.9, 142.8, 137.8, 128.5, 122.8, 121.4, 112.5, 67.7, 42.5, 39.3, 30.3, 27.2,
22.7.

fo

4-(3-Chloropropyl)-6-fluoro-4H-benzo[1.4]oxazin-3-one (8173MF55b)

[0159] 6-Fluoro-4H-benzo[1,4]oxazin-3-one (8173MF55b) (0.090 g, 0.54 mmol),
Cs,CO; (0.263 g, 0.81 mmol) and 3-chloro-1-iodopropane (0.121 g, 0.59 mmol) were mixed
according to GPS. CC (SiO,;Heptane/EtOAc 10:1-5) gave the title compound (8173MF55b) (0.102
g, 78%). 'HNMR(CDCl;) & 6.95 - 6.91 (m, 1H), 6.82 - 6.78 (m, 1H), 6.72 - 6.67 (m, 1H), 4.57 (s,
1H), 4.05 (t, J = 7.2 Hz, 2H), 3.62 (t, J = 6.2 Hz, 2H), 2.19 - 2.11 (m, 2H); *CNMR(CDCl,) &
164.6, 158.6 (d, J = 240.7 Hz), 141.5 (d, /= 2.3 Hz), 129.6 (d, /= 10.5 Hz), 118.0 (d, J = 9.3 Hz),
110.0 (d, J=23.1 Hz), 102.7 (d, /= 28.8 Hz), 67.8, 42.3, 39.3, 30.0.




6- Brono- 4- ( 3-chl oropropyl ) - 8-fl uor o- 4H benzo[ 1,41 oxazin-3 -one
(95MF50(2084)) [0155] 6-Brono-8-fluoro-4H benzo [ 1,4] oxazin-3 -one
(95MF44) 0.08831720. 37 mmol ), Cs2CO3 (0.180 g, 0.55 nmol pcandso2/41617

3-chl oro- I-|odopropane (0 083 g, 0.41 mmol) were m xed according to GPS.
CC (S| 02; Hie et p-4fzben &loxdzin-Jroned AMEHIE21 95|VF50( 2084))

(0.086 g, 72% N 1 2 Hz,
ka5 e [%g;ﬁ N@g%%&ﬁb{m% 4@82@@ o%.b?sn\&f%szag (@519(9 oé4mné1)
2.18 (m 2ZK)CO; 133 1R o@@nﬁmay) a6d 1363 B0-11&dbpopar(ed(0. 134 =2, D510, @nﬂb)wermslxq_d (d,

J= 14.6 H 115, ,
10.0 Hz), adpugg k"oG’gf'd &ivig Ahel%‘j‘m@‘? cgmp%‘ﬂdggi%glg% }%?S’E%t@Cé*lé?lal\/\étljg9(2)356 o,
PCTT USOD! 416,47 5 14 nCh i HBB O P, 0B (L I a3t A G2l 4 -2 bHadi, B1onol0

(0. 2600, _ mr ORI koot Tehs, Uz G o2 Ahior’ e, LR XY 4 pane

(0.390 g, =lisYlEANTs)s, W, 5 109.5 &/ &ABEH) Q8 16, JGPEC HEX £ $202), Fdpt ahePEk OAC
9:1-4) gave the title conmpound (95MF51(2082)) (0.254 g, 6099 . 'H NWR
(cbc13) 63901 - 6.95 (m 1H) 6.88 - 6.82 (m 2H), 4.66 (s, 2H), 4.13 -
4.08 (m 2H), 3.63 (t, J = 6.0 Hz, 214), 2.19 - 2-12 (m 2H): 13C NMR
(CDC13)61642 1521(d J, 7,246.8 He), = 15.0 Hz), 130.6
(d, J = 3.40 4H-genzol] 8.4 Hz), 110.1 (d, J

= 3.4 Hz), 67. 316142 46.18%hRy-4Bberzol Bloxazin-3-one (81MF2249a) (0.212 g, 1.18 mmol),
8- Di chl or o- 4- 3’[ch oro ropyl¥-7 et hy I-4H—benzo 1 4l oxazin

( (95MF52( zczsz@ys) Q. 985%] 1., spicdot- ehlffmérlﬁgqpqupaoé 026F & 14 8&%{% Wers miied
(95MF46) (anO:%%agto é'PS3 %C (§¥&PJ I)Ieptag@/%m 104! @)7g%v9the atlQ&m’fﬂéﬁrw (8&M¢2249b) (. 127

3-chl oro-1-1odopropane ( 0.313 1%1 accordin

CC (Si 02; rgaz%ménm&@%) &4y. 88&% < hd Hz b%é.@«bdun%ﬂ }{ngll%éé?égdzdn

(0.301 g, 679 7. t2 4,00  b,16d =

v ﬁ—gg%g Wz(%]ﬁg AE‘ZS P%éﬁzﬂé@méﬁﬁi@%ﬁm Z )(, gl =

(m 2H), 12(]56(rr( 2H);J’ @NMRs(Gmch)a&Ms 1336 NOR, (20BC1B)4,801.8308.9, o 5®8 4235 8,

127.9, 1273 536 113.8, 67.9, 42.2, 39.3, 30.0, 24.7, 12.7.

4-(3-Chl orc?pqr %y1) 8-1isopropyl -4H benzo[ 1,41loxazin-3 -one (95M 98) [0158]

8- 1 sopropyl - 4H benzo| 1 4] oxazi n-3 -one (95MF83) (0.115g, 0.60 mmol),

Cs2CAB (0.2 %e(01359,066m‘ml)
A-056 i =S S 5 9:1-4) gave the title

goggoung g 85|VF9[%)62(]0 137%1@0-41?13%@[1 4']b>MMR3((ﬁiDC18MI5767) Q8.263 6g 95. S(7mmrﬁ<HI) -

3.33 - 3. 2%82‘(693 «15%9 g’zz%mm@ 1’9 %ﬁPIO@Fb'l(Og]‘ipf%;%? & §%4 £ {75% o) é‘iﬁie hifted

3—1 g Cg"VR(3 wqc@érdi%g 1569 fllefhzthg crudStftlSeondpdBnd¢0.4b23; B1 NMZ?J-(GDCIJ)JSZFE ] —6917(m,

4- (13- Chl or UPr 6Pyt ¥ 7@@” 20 HOU(s B0 ¢ /4T D3 B Dt e (8L B Eh 18 - 2.1

(m, 2H).

4-(3-Chloropropyl)-4H-pyrido[4,3-b][1.4]thiazin-3-one (8 1MF939b)

[0163] 4H-pyrido[4,3-b][1,4]thiazin-3-one (8 1MF939a) (0.087 g, 0.52 mmol), Cs,CO;
(0.256 g, 0.78 mmol) and 3-chloro-1-iodopropane (0.116 g, 0.57 mmol) were mixed according to
GPS5 giving the crude title compound (0.139 g). 'H NMR (CDCl5) & 8.43 (s, 1H), 8.17 (d, J =52
Hz, 1H), 7.25 (4, /= 5.2 Hz, 1H), 4.20 - 4.15 (m, 2H), 3.55 (t, /= 6.2 Hz, 2H), 3.41 (s, 2H), 2.17 -
2.10 (m, 2H).

GENERAL PROCEDURE 6 (GP6)
[0164] A 100 mL flask was charged with 4H-benzo[1,4]oxazin-3-one (1.0 equiv),

Cs,CO; (1.5 equiv) and 3-chloro-1-iodopropane (1.1 equiv) in 50 mL dry MeCN and stirred at rt
for 72 h. The reaction mixture was evaporated to dryness and diluted with 100 mL H,O and
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[ 0159] 6-Fl uoro-4H benzo[ 1, 4] oxazin-3 -one (8173MF55b) (0.090 g, 0.54
nmmol ), Cs2CA8 (0.263 g, 0.81 nmmol) and 3-chloro-1-iodopropane (0.121 g,
0. 59 mmolwowansrent xed according to GP5. CC (Si02; Hept ane/PET@%02/4611- 5)
gave the title conmpound (8173MF55b) (0.102 g, 78% . 'HNMR(CDCl3) 6 6.95 -
6.91 (m bx&gc;edahtaztomas %800 mL). Ty corgbiFel orga@wezwe(werqr fiyed ayerMeRQ;, filtrpiad,

4.05 (t, > 2.19 - 2.11 (m 2H: 1
3 CNVR( o ‘iHéX“eémIT%’“g ‘%;CS‘JHCP?%%%) 141.5 (d, J = 2.3 Hz),
129.6 (d, 3 = 10.5 tz), 118.0 (d 3,293 Hp). 1100 (d, J= 231 ko),
102.7 (d. J= 28 . 3 - 34 WO.031057672

PCT/ USOZ/?—;@G@?MQ@-— 9252 oxa2| n- 3- one
(81MF2082b) [ 016Gk 7. 86Dl)ﬁdhﬂﬁdi-@rﬁblﬂhybéﬁ%@nz{o[lﬂ]éb]azm%mNSB\’IFZﬂﬁéa)(@lNEQUHQa)

(0.119 g, 0.64 mMmuol)
3-chl oro- |mm<813&;§:‘2§bé%‘r§8 ol 514‘2“‘%8 aﬁ‘}g@%ﬁ% OQ%?pan%n@%gg’ 181.(9 cr(r:l)rrm? Wgere mlx%lj?S
gi vi ng t hg Ghralflerotde. ecqsimomaﬁhnema&m(g) -5) felvte BivRitle CDEAGN B1B/18I25b) 6282 (m

o U v, o1 9, 1805 GCT g 931y T 5l rbte £ Tt A=ty 7

245.6 Hz, 3719(54314?)21814i1@(&Q2H)] e RN EDd1,) 311637, 180.3, H0)3, 11835, B7.6,
126. 2, 109 108.6 (q, J=7.6 Hz, J = 42HZ) 67.8, 42.3,
39.4, 30. 194141-1(3:§ &h: 3P 3pibpvPP- Bedret hoxy- 4H benzo[ 1,41 oxazin-3 -one
(81MF2249b) [0161] 6- Met hoxy-4H benzo[ 1, 4]oxazin-3 -one (81MF2249a) (0.212

g, 1.18 mol), Cs2CB (0.578 g, 1.77 rrrml) and 3-chl orq-1-iodopropane (
0.265 g, K-G-Ghiebyromdl-@S-dimethyl- Hrbemﬁﬂpiw_%i—lé@@éﬂgm Hept ane/ Et OAc
10: 1-2) gave t tle 223743970 ¢ .bivigy 13
6 5. 88 (0 9 = 4, SO ROUIEYL BRI aIE b e Blrao A 170, S e
Hz, J= 8. R0, W49 g4.188 (sol)2sd, 3-gh10®-L-iodopoopapen(2- 2 1@ 676“‘109 wglg) mixgd 59

t, J= 6.2
(139 3 129ac§ordlﬁ'x;‘?gpez i%g(séoz, 11{8;% %@tg%ﬁgo 1%52%%"%@8;2&%@&@ (éﬁ&Fﬁzanl)E(& 96,
4-(3- Cnl orgppGRVINNNRI(L0HS S H#20chioln ZHAL ezt 307 gy BHVFRGD 5 { ¥262)

Z:Sglcgr ?04%%3&8'2&@62 éérﬁr @a%&93 i’ﬁ’]d!Yl!:o o opaﬁgqf’%g 1%4@713"{29‘3'17%8: Omml )

wer e m xed26a¢ cxy4]il 11,160.8G2%5, 9.0) 30, Eha Iérsude t| tl e conmpound (0 40 g); 'H

NVR (CDC13) S 7-01 - 6.91 (m 1H), 6.79 - 6.73 (m 2H), 4.60 (s, 2H), 4.08

(t, J= 7.2 Hz, 2H), 3.62 (t, J=6.4 Hz, 2 H), 2.18 - 2.11 (m 2H).

j-H( 3- Chle{%&gpﬂgw)f (gldhﬁyddr&m)gab&aelakdfﬂ,mmm a?xien(s BMBZE8HB1MFI39b) [ 0163]

pyri do[ 4, thi azi n- 3-one (81MF939a 0 ,

(0.256 g, 0.78 lf?rllﬁﬂl) afiders Bewl-tHBenzof 1&%@86&}?& @gM%?ag“ga) (28?7 %

E“ 0)5823?0%0%9299 (498 gG% OanYdo gaﬁdh@-cﬁlbuﬂﬁloabﬁr&@n@qmzmynm1(00rrﬂa%@) Yere mlrkeBJNR
accordmg to GP6 CC (S]Oz, Heptane/EtOAc 10 1-5) to give the title compound (81MF2248b)
(1.39 g, 49%). '"H NMR (CDCl3) § 7.12 (d, J = 2.0 Hz, 1H), 7.03 (dd, J = 8.4 Hz, J = 2.0 Hz, 1H),
6.92 (d, J = 8.4 Hz, 1H), 4.54 (s, 2H), 4.14 (t, J = 7.2 Hz, 2H), 3.65 (t, J = 6.0 Hz, 2H), 2.21 - 2.14
(m, 2H), 1.32 (s, 9H); >°C NMR (CDCL) 5 164.8, 146.4, 143.1, 127.9, 120.9, 116.7, 112.2, 67.8,

42.6,38.9,34.8, 31.6, 30.2.

6-Chloro-4-(3-chloropropyl)-7-nitro-4H-benzo[ 1,4]oxazin-3-one (§1MF2253b)

[0168] Crude 6-Chloro-7-nitro-4H-benzo[1,4]Joxazin-3-one (81MF2253a) (2.60 g,
10.0 mmol), Cs,CO; (4.88 g, 15.0 mmol) and 3-chloro-1-iodopropane (2.25 g, 11.0 mmol) were
mixed according to GP6. CC (SiO,; Heptane/EtOAc 10:1-5) gave the title compound (81MF2253b)
(1.23 g, 36%). '"H NMR (CDCl;) & 7.66 (s, 1H), 7.20 (s, 1H), 4.70 (s, 2H), 4.12 (t, J = 7.6 Hz, 2H),
3.67 ~ 3.59 (m, 2H), 2.21 — 2.13 (m, 2H); C NMR (CDCl3) § 163.6, 143.5, 133.3, 133.2, 1224,
117.2,115.2,67.4,42.1, 39.6, 29.8.




Hz, 1H), 7.25 (d, J= 5.2 Hz, 1H), 4.20 - 4.15 (m 2H), 3.55 (t, J= 6.2 Hz,

2H), 3.41 (s, 2H), 2.17 - 2.10 (m 2H). CENERAL PROCEDURE 6 (GP6) [0164] A
100 ni flwekoswam7zharged with 4H benzo[ 1, 4] oxazi n- 3-one ( PCO/ESHRHIONT

Cs2C38 (1.5 equiv) and 3-chl oro- I-|odopropane 1 1 equiv) in 50 nL dry MeCN
and sti rr @eChidro##(3-chloropit@yir4HHeer rP-ereX S WML A08® evaporated to dryness

and diluted wi i(ﬁfé]go n%‘CL_'ﬂ_l fﬁe zoﬁ%p19§/09§E3a§4ﬁ§7{a9592f4%169117 %Io[)aCt ed

into EtOAc (3 e co organic yers were dried over SH4,
filtrated ,cSzcmga@caSag et 2 crmdbly rnes 3-aratoprivdopiopaheb (2. 13Ce( Hept mmel) EV@ACRixe

8- Di chl 4-(3-¢
(BIVE2225B LB, BL R Db ek S LENE R b Lragharenaninie 1.5
(81KF22254) 192, SBNMR (DA,) 5mml-) 6.9602 G 4(58 (88HY, 4.015L, 0 =it Hy, 2B 61 (t, /=

3-chl oro- -|odo ropane ( 6. CC
(502 reieie Boh 18188 28 E vHE TR s AE aTiE st b2 T o
799 . 'H NNBS(@BC@)ﬁzh@@ (s, 1H), 4.67 (s, 2H), 4.06 (t, J = 7.2 Hz,

2H), 3.62 (t, 6.2, 2H), 2.43 (s, 3H), 2.18 - 2.10 (m 2H); 13C NMR
(CDC13) 6 163. 7 140.5, 130.3, 128.3, 127.6, 124.1, 113.5, 67.9, 42.2,
39.3, 30.0Q.3 Jdﬂ(gomgm(lﬁg gaihwgpw@ymm(ﬁaﬁn dxoﬁethFMHHbenzo[l 4| oxazi n- 3 one

(81MF223767°T 0160 ~D et hyl - 4H- benzo[ 1, 4] 8LMz22373)
(1.70 g, 9 60 0y ¥1 epagl ot oxpzging- ?ﬂ%?@i@ﬁgg Qhﬂgrg JM: Opane
(2.15 g, avé tml Wes 6 rfﬁh&l‘?%d %C&Wréillﬂ&iof& £2R6(2.00C,( ﬁlﬂZmrﬁde)ptvame{nEte(mC

10:1-5) g 1e conpound (81MF2237b 0. 96 13
6 6 72 - 6e68dipgio Girg CCASKE; I(I@tan(g/ﬁ}OAql()ObS gave t@ﬂ}xtle g)n@;gur@ (8113[9&”@%@(% )
2. 30 [oS, § H) 4 CD3lR)J S
164 o 1414&%) W@é)é@% 68?(&%}%42423(8M42’/‘Q}u 3@}MVBH) 6%0 N
(21 2, 15. 5.4 Bzt 2H) :zBmt(gglmwﬂ«eﬂl%r(mpaﬂpyﬁqNMR@fild[ﬁ h6843116‘§<%z1|2ﬂl31280
81 I\/F2248 r,t zo[ 1, 4]oxazin-3 -one (81|\/F2248a)
(2.07q, Bé%‘% hé@%éﬁ%yég&% 9@2 0 mol ) and 3-chl oro-1|-i odopropane
(2.25 g, 11 0 mml) were m xed accordl ng to GP6. CC (Si02; Heptane/EtOAc
10:1-5) to, gi 2 2 9.0, 49°/<) "H NWR
(CDC13)6. : ' ] 4"Hz, J = 2.0 Hz, 1H),
SS 926(8 J 8 [01114 17HDIethy4 45141)6(150 12]H)azm43 Mb (81 MB2%697) 2114-& g, 2Bly, Bngh (t,
Hz

164. 8, 14esCSszCOzLQﬂs@"'lg 1%9?“’5’17 afﬂér%l"rﬂ%’d?pm&afg%ré%g AR 82@'\% “g%@c %@’%@g

?élgF Zggsgm cﬁgsfbt: ng‘llaléﬁzé&yﬁtQA@QO ggygaw%hmttdmbhmmmm%bmmgq 7%%pne
ude - 0] n en
(81MF2253a P%Wé 1) 8 $980 GrittdIm) 3H¥%é§:@g¥h4§§ éﬁgg%j%ﬂn%? o i 20326
3-chloro- | ﬁ@?@fz@pé% 2285 & NUR @DUIDI0) 16081 €458, 134.3, 123.9, 118.1, 114.9, 68.0,
42.8,39.4,30.5,21.0

(R,S)-6-Methyl-4-oxiranylmethyl-4H-benzo[1.4]oxazin-3-one (101I1S84F1)

[0172] A dry 7 mL vial was charged with 6-methyl-4H-benzo[1,4]oxazin-3-one (160
mg, 1.0 mmol), epichlorohydrin (0.147 g, 1.6 mmol), Cs,CO; (0.820 g, 2.5 mmol) and dry DMF
(1mL), the mixture was then shaken at 60 °C for 36 h. The mixture was diluted with ether (20 mL)
washed with water and brine (10 mL), dried, filtered and concentrated under reduced pressure to
give an oil. Purification with flash CC (8iO;, CH,Cl,: acetone/MeOH 95:3:2) gave the title
compound (0.127 g, 39%). 'H NMR (CDCl,) § 7.01 (d, J = 1.2 Hz, 1H), 6.84 (d, / = 8.4 Hz), 6.80
(dm, J = 8.4 Hz), 4.58 (ABq J = 15.2, 21.2 Hz, 2H), 4.50 (dd, /= 3.2, 15.2 Hz, 1H), 3.66 (dd, J =6,
15.2 Hz), 3.23 (m, 1H), 2.86 (dd, J = 4, 4.4 Hz, 1H), 2.69 (dd, J = 2.8, 4.8 Hz, 1H), 2.33 (s, 3H);
C NMR (CDCl;) § 156.2, 143.3, 132.9, 129.0, 124.9, 116.9, 116.6, 68.0, 50.2, 25.8, 44.0, 21.3.



m xed according to GP6. CC (Si02; Heptane/ Et OAc 10:1-5) gave the title
compound (81MF2253b) (1.23 g, 36%. 'H NVR (CDA3) S 7.66 (s, 1H), 7.20
(s, |H), wordném22H), 4.12 (t, J= 7.6 Hz, 2H), 3.67 - 3P6a/(0p4@iy, 2.21
- 2.13 (m 2H); 13C NWR (CDC13) S 163.6, 143.5, 133.3, 133.2, 122.4,

117. 2, llﬁEZiERB\LBROQlEDIIRE?QGW) 29.8. -36 WD 03/057672 PCT/ US02/ 41617
7-Chl or o- 4- (3- ¢hll.gr opr X P §121J§’Fo%8 1Pequi91@9]
PSRN (o BLGALT LAl q%ﬁge)‘[’%sﬁ/l%z?lgﬁéoqq?xg Nraiicas
Cs2CO8 (4bﬁﬁmgz-mitlaylZprnwmb/))-teamdtthroﬁh}dﬂbndi Cli ooy &pa%( Qquv)gilssme mdRp| )

R e W (i e O

3H), 4.59al&d \Zh‘Br, (140 &iL) (atld extractioh BitdzdietBi)ethed (Bx (50, ml). Ihe gombipgd OIBH)‘C

s 11@’6% w%r? Sh%gwgﬁ"\égﬁé g%églb Birfe@ s NjaAS§)40andl Cohcdntrated “foBowdd2 8y 0.

117. 8,

4-(3-Chl orgﬁﬁ@wlhbyéermémwe/-mbenzo[1 4] oxazi n- 3-one (81MF941b) [0170]

5- Met hyl - 4H— benzo[ 1, 4] oxazin-3 -one (81MF941a) (1.514 g, 9.28 nmol),

Cs2C8 (4.53 g, 13.9 mml) and 3-chl or o- I-|odopropane (2 09 g, 10. 21 mmol )
oe. &S § (b3 A eazigedvenct he

, 48% HNI\/R(CDC13) 8699- 6.87 (m

3H), 4.42 kLl ,417(tJ—72Hz 2 H, 3.45 (t, J = 6.4 Hz, 2H),

2,41 (s, 3. 200 LoHuoksmisBelro(1 3G RIS (16863,15240m8), 1251,

1287 126.9, 125.1, 115.0, 69.4, 42. 2, 1,..30. 3

4-(3-Cnl orm@nwgyme)hmwwmwm%ﬁ%lﬁlianal(é%%l - 23“6‘%?& %@11%5946%3 ¥ 6174

7- Met hyl - i eﬁe?lmdfﬁﬂn und
c:szcoey(4%gg%§4 m%qeé]acmgg B é1_)7c Qlf@(; r(éo @%W%@@)OA&-94?— e Be Titl o

i odo roFIane | mgg%)
were ni xed 1 HdBIAIHE) g,ﬂ@%a;ﬁ%m@lsﬁ@zw%pé &h @&0921é8§<@) %éé%
title conpg 2 ) ( ) QI&TH o&i(m
3, 4. 500 b %%P%ﬂfégiwéﬁﬁg s e ﬁg Bl ol
2.20 - 2. 18, 1(2m) RH)(5, 1-3C8 MyFH)COCNBIR 6C16Y). 8164 45588, (d,1%ﬂ2 911!2)314916 161,
114.9, 68.
S) - 6- Met hy%o ! Iilzbﬁﬁhrﬁ@l n”e%%;?l-zzlll’g&;(fpj( Pginﬂ R RS T (l%fl(dsj 8481
[0172] A dmy), 67.816659] 4.2, ms,zﬁmn@edm {5hl 6-4ret hyl - 4H benzo[ 1, 4] oxazi n- 3- one
(160 ng, 1.0 mmol), epichlorohydrin (0.147 g, 1.6 mmol), Cs2CO3 (0.820 g,
2.5 mol) and dry DM (InL), the m xture was then shaken at 60 C for 36 h.
The m xtur@ WEP-B(t&itJBahﬂﬂim%{zlhl'laﬁ{zlhm-zfr_ﬁﬁh\rlﬂg)gpyl}@ﬁhmd-4m-ﬁem0fhﬂexa7hﬂﬁomi ne (10

m), dried, fi red and concentrated under reduced pressure to give an
oil. Puri F4LL ot Fu.. with flash CC (Si 02, CH2Cl2: acetone/ MeOH 95: 3: 2) gave

the title COWD(BWB?I (07312170@411%9%0[1 4]bkahMF3 ém&)ma) .62 g( 85.1 dmndl), TS,
1H), 6.84 (d, J= 8.4 Hz), (ABAJZ 15,2, 2Le2
Hz, 2H), 4Pramogducthyleropdxy, CrBATR %llﬁne @Oéeg’(‘ifdl myprandiciCol s £

mmol) were mixed according to GP7. CC (SiO,; Heptane/EtOAc 9:1) gave the title compound
(111MF14) (3.79 g, 71%). '"H NMR (CDCly) § 7.12 (dd, J = 5.2 Hz, J = 8.8 Hz, 1H), 6.67 - 6.34
(m, 2H), 4.60 (q, J = 14.8 Hz, J = 25.4 Hz, 2H), 4.03 (dd, /= 8.4 Hz, J = 14.0 Hz, 1H), 3.82 (dd, J
=5.6Hz,J=14.0 Hz, 1H), 3.57 (dd, J= 4.8 Hz, J=10.0 Hz, 1H), 3.45 (dd, J=7.0 Hz, J= 9.8 Hz,
1H), 2.15 - 2.05 (m, 1H), 0.93 - 0.89 (m, 12H), 0.06 (s, 6H); °C NMR (CDCl;) § 164.1, 158.9 (d, J
=243.7 Hz), 146.4 (d, J = 11.6 Hz), 125.3 (d, J = 3.0 Hz), 116.4 (d, J = 9.6 Hz), 109.1 (d, J = 22.7
Hz), 105.1 (d, J = 25.8 Hz), 67.8, 66.0, 44.1, 34.5, 26.0, 18.4, 14.9,-5.3, -5.4.

(S)-4-[3-(tert-Butyldimethylsilanyloxy)-2-methylpropyl}-6-methoxy-4H-benzo[ 1 .4]oxazin-3-one
(111MF32)

[0176] 6-Methoxy-4H-benzo[ 1,4]oxazin-3-one (111MF24) (2.7 g, 15.1 mmol), (S5)-3-
bromo-2-methylpropoxy-tert-butyldimethylsilane (4.03g, 15.1 mmol) and Cs,CO; (12.3 g, 38

mmol) were mixed according to GP7. CC (SiO,; Heptane/EtOAc 9:1) to give the title compound

-38-



15.2 Hz), 3.23 (m 1H), 2.86 (dd, J= 4, 4.4 Hz, 1H), 2.69 (dd, J= 2.8, 4.8
Hz, 1H), 2.33 (s, 3H); 13C NMR (CDC13) 6 156.2, 143.3, 132.9, 129.0,
124.9, 11wW093/04762 6, 68.0, 50.2, 25.8, 44.0, 21.3. -37 WOPQI/UBBY 6627

PCT/ US02/ 41617 GENERAL PROCEDURE 7 (GP7) [0173] To a dry 100 niL flask was
char ged 4KBIFE30] (4134) 804X I HNMR ¢BRCENS 032/ 7)8 8 Ha-1H), 6.71 (d, /= 2.8 Hz, 1H),

br ono- 2- y rW% )t buyt.y h i e 2088 Wz2. 5
equi v) dlrrgé(f(}(%g A %ﬁ/l‘EI fj.bJr‘T%@%d)igt%lﬁrzfgd28%%}2#3:9%&0??6“ nospher e
at 50 C for= 20 Hz,28H), hc&Sr(Sd M&HeJr%mHDﬂH\)xésW (adHad- Wdedr (1dPzm) 10dhd

extraction_ u yl h ) l_ayer s

vere washét ?3:‘1%%42@%2 7%8(% 2L)1(O?ba$ gg)o?gr zﬁgg%wgg%gé%?gﬁpg gqté—alﬁ

fol | owed hys, 6Hyr‘i’dm/a{|((olncby5¢633I—léﬁmamE"Etlamﬁ)HqS) 1097.4,3103t368.0, 66.2, 55.9,

But yl di net hyI Si | an ogu% % gﬁt I propvl | -6-fluoro-4H benzo[ 1, 4] oxazi n- 3- one

(111MFOL) 4801¥4d 261 R4 20 [ 1,41 oxazin-3 -one (95MF88) (2.54 g,

15.2 mmol ), (R)-3- brono-2-nethyl propoxy-tert-butyl di nethylsilane (4.07g,

15.2 mml ) and Cs2CO3 I()12 38 g 38 mmol) were mxed according to GP7. CC

(Si02; He he title conpound (111MFOLl) (4.09 g, 76%.

1I|:||) NNE (5 gDClS) 2[§176,1 93 To 6a 811)1)(1 ElaL ]ﬂg);k?sv@;sgzhargea 883-(ror-Bhtyf)dim€&h @ 8lanyl6x 62 - (m

(m (m

H, 2.11 (rmthxlprpgyl] - 9@20[(15‘ 0Xf?ll|)3-°ne 668( &q‘“'ﬁ_? aftﬁ‘ 8“8$é‘m‘%‘%“w“°m§€ I\R)I(—E

( CDC13) S &?’%hgdratégl% §qu(\§ 1and] drsw?v%g P4, dry17FIJIF BTHedeacdorwadstitrettisn) 5t uh@Dad (d,
= 10.7 Hz 3 Hz), 109.6, J—ZSIQZQ1 10%91)(/0' J =

28 8 Hz),ing¥ a@aosﬁ@regforﬂ! 2, hosms é"he BN Mg e wpg, cgneentiateyl aridgpujifie

M4-[3-(t d&%p@&/ﬁtbﬁi‘ t hyl si | anyl oxy) - 2- et hyI propyl | -7-fl uoro-4H benzo |

1, 41oxazi n- one 1|\/F14) [0175] 7-Fl uoro-4H benzo[ 1, 4] oxazin-3 -one

(111NF12) (2.52 g, 15 1 mmol), (9)-3-

g;gg&gz(ge ¥ FRIERPIY R Jﬂélhéizl) Qoxﬁén%ng 111511:@3 mTDl) and

Hept ane/ Et OAc 9[01’)8]gav§hé heonnpa:uné dts)awlmdt melmnﬂms)tla 380%2 ethMPyll 4 NVR

°60 (q, oMoyl Godad G il (gt Sho Grbfgint gffouf Byl
ioH%) Hg 82ﬂ((1ﬁ|1d% .ilgnozay&atej t:lz37o ég, :lﬂﬂjlﬁrfﬁl,wdrilr)ljxea. &?orgd%, tq) GRB. 8CEL (Sifi=
0.03 . gBUaREEIaN &) Bivefie Hlgpmime TIP3 PR R ERTR )
a‘zl?’ 7155) ] dagﬁ ? 2(_}121:5 JJ=8=8 1;115. 1@1) Hzao (dd,26= B.8(Ht, J 3 15.0314) 1HE )5, 711%56564m( dH), 358 9. 6
34)5 26. o(d(«is 08 HZlAHb"' 1754§1 0“5“@ 3%%} %0 nz:,%H? R, 8 Fos SPodim, 4 04

-(tert - But ul dins byl si anybaryro2ysbys, mrsenxhﬁMMmeb@m’@‘[”m”
oxazi n- 3- one (111MF32) [0176] 6- Yo henzol L AR -39, 67.5,

(111MF24) (2257(ng 18.4 z,)mld|7)9(d(.§79§Hz)1 2 (d, 7= 31 Hy), 1054
63.85, 43.8,34.0, 14.9.

(S)-7-Fluoro-4-(3-hydroxy-2-methylpropyl)-4H-benzo[ 1.4]oxazin-3-one (11 1MF18)

[0179] The compound (S)-4-[3-(tert-Butyldimethylsilanyloxy)-2-methy-propyl]-7-
fluoro-4H-benzo[1,4]oxazin-3-one (111MF14) (3.79 g, 10.7 mmol) and tetrabutylammonium
flouride monohydrate (3.99 g, 143 mmol) were mixed according to GP8. CC (SiOy;
Heptane/EtOAc 4:1-4) gave the title compound (111MF18) (2.57 g, 100%). 'H NMR (CDCl,) &
6.99 - 6.95 (m, 1H), 7.77 - 7.72 (m, 2H), 4.63 (m, 2H), 4.23 - 4.16 (m, 1H), 3.58 - 3.40 (m, 3H),
2.86 (s, 1H), 2.05 — 1.97 (m, 1H), 1.04 (d, J = 6.8 Hz, 3H); °C NMR (CDCl;) 164.6, 159.2 (d, J =
244.5 Hz), 146.4 (4, J = 11.6 Hz), 124.9 (d, J= 3.1 Hz), 115.9 (d, / = 9.6 Hz), 109.4 (d, J = 22.7
Hz), 105.3 (d, /=26.1 Hz), 67.5, 63.8, 43.8, 34.0, 15.0.

239.



br ono- 2- et hyl propoxy-tert-butyl di nethyl silane (4.03g, 15.1 nmol) and
Cs2CXB (12.3 g, 38 mml) were m xed according to GP7. CC (Si 02

Hept ane/ BEWOAG/09161) to give the title conpound -38 WO 03/®@TﬁK®y4m17
PCT/U802/41617 (111NF32) (4 03 g, 80@6 H NNR (CDC13) S 6.89 (d, J = 8.8
Hz, 1H), 2 droky=2 1P ;,: ethowy-4lybenga[1.4joxazip-3npyl 1 1MF34)g 5 7 H),

50 (0,3 B, By iy @b&[ﬁkﬁé"t%*’gé‘?q“fthg’lS“*‘r'@*"g?%’?“?’élﬁm%ﬁ”]@
Hz, J= 10ndthokiz-4Hbe)z0[ B34]6az{eioneJ(1+IMFR2) H-03 Z, 42 00m@obiznd ﬁpﬁabuqlm’m’m@ 12
m 1H)

. Q, 91 d. J =1.2 H. .3.65. 3,
(155. 6, 13 OV'delé‘@’“éhyl%dﬁ (ﬁ%lg lﬁ%’ T’B?l)swegé.“b& 6"“’%"3&%%'“{5 GRS 230 (gol
26.1, 18. 5leﬁtlﬂsllzt,0kc54 B4) ghvedhe EENERMuRROCEIERE (37 GPBYD0H RMRTECRCI0D Nl

flask was charged 4 I I

netﬁylpriﬁ?ﬁ] g@FﬁéH&bﬂ% 4%%%5 nglﬁﬁéﬁgfﬁ%(gﬁﬁdv?¥and Tet ra }9145 Shi um
fl ou[l de zmm{W@aafo@l{z?Jqulé\Hz anyl 308 $s OHy 8561 - E&z@qmﬁﬂyjawmﬁmmw—m
reaction was stirred in rt_under ap er e
reacti on iRt Bhndd> Ebrceht P& a%BﬁB%?ﬁWﬁ8§%§$ %%S Eﬁb gne/é?gmﬁ?7
(S)-6 Fl uqp®os7BshyHewxys.8-3amt yd.propyl ) - 4H benzo[ 1 4ona2|n 3-one
(111MFO3) [01’78] The conpound

(S)-4-[3-(tert-Butyldinethyl silanyl oxy)-2-net hyl propyl ] - 6-

f1 uoro- 4H e M%@Tﬁgﬁﬁbeﬁﬁmm@%wm) (4099, 11.6 rmrol) and
tetrabutyla U ouri de nono rate (4.30 wer e m x
according to GR8181CC (8i @3P mﬂeﬂaéﬁé’fﬂ Gﬁ%‘gqﬂl 1‘0&) 4g(é\1"édrf’ﬁé2‘f“ie‘thl>’]@r%’éﬂ)rﬁ und
(111M-03) A ) 9 ( Qen—trl heylFBospHine @ Hz,
1H), 6. 50 'taaT et Fhng 13, R SR in Bafer? g 1R, peripnchy Bepling

(d, J= 0. &qhlx) ﬂH)mﬂZkoIb?(ZA uiv) Wasnadde) ] To @e&@lunog WO a(l@ﬁd 13146 8 ezulv)gar(dsthe

10, 20y S Uil Sy 7 gt st S 0

Hz), 117. Qaqudous)sat) (QO(BmH)’_)T,h& i:ﬁhs% Wede sq‘barate@ Bodithgiwpter giQS: washet wigh éH’z@z 211511|z)
67.5, 63.85,.43.8, 34

()= 7- FI udibh T $ObHFD RS HEiers 1T ST PR SR P tisd by ©C
(111MF18) (e EtDAR).compound
(S)-4-[3-(tert-Butyldinethyl silanyl oxy)-2-nethy-propyl]-7-

fl uor o- 4H benzo[ 1, 4] oxazi n-3-one (111MF14) (3.79 g, 10.7 mmol) and

t et r abut yl @UgmpRioty-(3-10Q6LD inghehyIBRa N VIdE- s eol ( 31098k 3 -oded(1 BIMR®A) ) were ni xed

ety 10 O, T R AL ottt . cemain
(73721I(—|) m g(lﬂ%%Mﬁoz?%z 631? 2H mn‘fl)-l)2§3)her?7 J’L&fﬁﬁb (d5d g, ﬁ325&m1£ggﬁ§hzélm0 3@ 26 42. 86
164. 6, 159mmol)and [ (Z81 2,43@ 85nm&1) werg gigxeq ae%Prdlng:MC:[P% C&)Slozﬁﬂ’t@e/@éo% 211
Eg) 5 1%2 gga(zgthe%ﬂe c&n%uhl}gbml@@@”(s §6lg, 15 B2 H NMEZICDA B 63 7(-4.93dm= 186 6 82H2)

26.78 (m, 1H), 6.73 — 6.68 (m, 1H), 4.63 - 4.53 (m, 2H), 3.90 (d, J = 6.8 Hz, 2H), 3.20 - 3.16 (m,

2H), 2.15 - 2.04 (m, 1H), 1.06 (d, J = 6.4 Hz, 3H); *C NMR (CDCl;) § 165.0, 158.5 (d, J = 240.2

Hz), 141.7 (d, J = 2.3 Hz), 129.6 (d, J = 10.4 Hz), 118.1 (d, J = 9.2 Hz), 110.1 (d, J = 23.4 Hz),

103.1 (d, J=28.7 Hz), 67.8, 46.3, 33.5, 18.9, 11.6.

(8S)-7-Fluoro-4-(3-iodo-2-methylpropyl)-4H-benzo[ 1.4]oxazin-3-one (111MF20)

[0182] The compound (8)-7-Fluoro-4-(3-hydroxy-2-methylpropyl)-4 H-
benzo[1,4]oxazin-3-one (111MF18) (2.57 g, 11.0 mmol), triphenylphosphine (6.61 g, 23.7 mmol),
imidazole (1.76 g, 25.8 mmol) and I, (7.64 g, 30.1 mmo!) were mixed according to GP9. CC (SiOy;
Heptane/EtOAc 9:1-4) gave the title compound (111MF20) (3.31 g, 89%). '"H NMR (CDCl;) § 7.00
~6.96 (m, 1H), 6.78 - 6.74 (m, 2H), 4.65 - 4.56 (m, 2H), 3.92 (d, J = 7.6 Hz, 2H), 3.21 - 3.13 (m,
2H), 2.13 - 2.03 (m, 1H), 1.04 (d, J = 6.4 Hz, 3H); °C NMR (CDCl;) § 164.3, 159.0 (d, J = 244.4
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M 443- Hydr oxy- 2- net hyl propyl ) - 6- met hoxy- 4H benzof 1,41 oxazin-3-one (111
MF34) [ 0180]o3Mem7zonpound PCT/US02/41617

(S)-4-[3-(tert-Butyl di met hyl sil anyl oxy) met h r

met hoxy - 4Hzh@AG.6[(d, J4} b%@tich-125. @)lﬁbe(ﬂS_QIﬁZBZ)U?AZXGgF 93@ W%%BM =24d H2),

tetrabutyl um of id h (4.46 g, 16.0 mml) were m xed

accordi ng ﬁsggrélé %81%%%35 $6'1{—T|‘e%gft8a¥% %E%Ac 4:1-4) gave the title conpound

(111MF34) (2 70 g, 100%. HNI\/R(CDC13) 8 691(d J =88 Hz, IH, 6.63
4

(d J = 2.8 & 91 y 1 = ,111}\}[936 4 57 (S 2H)
4.19 (dd, Z M G 9 (m 3H),
2.84 (s, 1H), zzomgl - 1R (mcofth)n,d 1. 055)641(3 Hyd::oxw 22m¢-qhylp@pgl) GI@QOMW

436, 3. poiapll Bosoreaf (EHNEIAL Cpceenbaend) (e Rl Q362 0fmiebzy

was char 9@1@1&&61@(1@6(@2@8 ehinYnd LIeshy) preapyb) Wdﬁmlmq@“@]‘ﬁ@z G- 3i%he

(1.0 equi di ssol ved in CHCL13 (100 h

equi v) and}eipﬁpﬁﬁ%m%‘)ké) ®ve 6?“9‘% cmuaméﬁ‘qﬁf%t%@g E?}YL'{I N TS \8)386519%2
(2.8 equiyy angdatheimy @aﬂdhsng ZszhSIﬁ?i r26rsecddd u =28 Haw =158 Hz 18 Hddr(g,./ The8
reacti on mxture was quenched wit 10 e
phases werte éep?érﬁalt{é&%ézh‘c?zt(ﬁe/ Watters p g%\fésﬁgdi?\# f‘ﬁl z:HZlC(,)l 15511:[)2&1%)}1 The
combi ned o ganh gl AY @S METE, ﬁEI@HQVﬁ{) Na29@4, (CDuNg 8nitss &t ex5.@and9.puriod, ed
by CC (He tane/ EtOA) | uor o- g@B -1 odo 2-met hyl propyl ) - 4H benzof 1 41
oxazi n- 3 -10@A&, (0BX1 LaA-0 4§ O'Ifﬁel Eohd Pn

(S)-6- FI uor o- 4- ( 3- hydr oxy- 2- net hyl - propyl) 4H benzo[ 1, 4] oxazi n-3 -one
(111MF03) (2.63 g, 11.0 mmol), tri phenyl phosphine (6.35 g, 24.2 mmol),

i mdazole (1.8 g, 26.4 mol) and 12 (7.81 g, 30.8 nmol) were m xed

accordi ng (04 P8y %{ﬁh&%}lsd‘ﬁﬂb@l@lxﬁt@?&o&ﬂlﬁ A thylgaieentble 4ldxbdie 3 @aepound
(111MFO4) T3.86 ¢, 100 MR (CDC13) S 6.97 - 6.93 (in, 1H), 6.82 -

678(m I(E@_H,_S_@lB-GGB(m 1H) 4.63 - 4.53 (m 2H), 3.90 (d, J = 6.8

Hz, 3.20 dg%&é(s 25'd)ng ﬂ]a§< waszelngeﬁ RithldMethdl- ﬂ@-bérﬁo 1;11 exaﬁn4§ -drz,
3H); 13C NVR ( S 16 158.5 (d, J = 240.2  Hz) (d

: J =
Hz) . 129. 60(8, g,J3 écrrm@>1)4 (quz()“ﬂ-br0111<82-me(hdlpr0y079/)séerfzbwl)*lmeﬂly&“ine(G 0 % 16 2@“%%
103.1 (d, O‘TJ' 6C§8 ?78)(:?0 %1 Rrgndn@mﬁ of ll:§' I§MF 1&6%1)(&19@ \ﬁas stirred at 50 °C overnight (15

(S)-7-Flu propyl’) - 4Hbenzof 1,41 oxazi n-3-one
(111MF20) LS z]ssdffml ia etipoin drﬂ()S\)asHedl-‘mﬂow@erél(ZQ Bihy?\nﬂr thg yrager phashyap estpmpiep- 44

penzol - ARSI iSRRI ik ol o Bl s oY g e
ol ) wer eﬁllfere«ﬂdcoawaﬁtdd ngdérOreGR&d ﬁé‘ss(uSl 8t theHept!tme /ollt @Ac p@rlfnedl)bygﬁﬂﬁé t he
1112 oyt (TR £ abuibn i B SE5HAS 100 1§ BEg™
ﬁlNle( CD% %gi{ %qlg% Caj'd)lﬂ 5%. 8173(d J% 1(@53{& er) fb;%udgilﬂé 0, 1H) .76 .(dmHz= 83H)z, 1HRC

4.5 (bars, 2H), 3.93 (dd 1> 8.8, 14.0 Hz, 1H), 3.81 (dd, J = 5.6, 14.0 Hz, 1H), 3.53 (dd, J = 4.8,

10.2 Hz, 1H), 3.41 (dd J = 7.2, 10.2 Hz, 1H), 2.25 (s, 3H), 2.18 (m, 1H), 0.87 (s, 9H), 0.83 (d, J =

6.8 Hz, 3H), 0.01 (s, 6H); *C NMR (CDCl;) § 170.5, 148.9, 137.8, 129.6, 122.2, 121.6, 73.3, 71.6,

49.0, 39.7, 31.5, 26.6, 23.8, 20.1, 0.0.

(S5)-4-(3-Hydroxy-2-methylpropyl)-6-methyl-4H-benzo[ 1.4]oxazin-3-one (1011S60-2)

[0185] The compound (S)-4-[3-(fert-butyldimethylsilanyloxy)-2-methylpropyl}-6-
methyl-4H-benzo[1,4]oxazin-3-one (1011S60-1) (1.0 g, 2.9 mmol) was dissolved in dry THF (12
mL) and TBAF (1.2 g, 3.8 mmol) was added. The reaction was stirred at rt overnight and the

solution was concentrated under reduced pressure, the remaining oil was diluted with EtOAc (60
mL) and washed with brine (3 x 30 mL), dried (Na,SO,) filtered and concentrated under reduced
pressure. The remaining oil was purified by flash chromatography (Si10,; Heptane/EtOAc 30:70) to
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-40 WD 03/ 057672 PCT/ US02/ 41617 Hz), 146.6 (d, J = 12.0 Hz), 125.0 (d, J =
3.0 Hz), 115.9 (d, J = 9.7 Hz), 109.4 (d, J = 22.5 Hz), 105.5 (d, J= 26.0
Hz), 67.8wo04B/0376783.6, 18.9, 11.8. (S)-4-(3 PCT/US02/41617

| odo- 2- et hyl propyl ) - 6- met hoxv- 4Hbenzo[ 1 4] oxazi n- 3- one 111I\/F36) [0183]
The conpoyidt §rS)it #hifB crsiytelilicedyuppn sending Oy 1§ %0- Bt MBAGDAHY) 0 6.88 (d, J = 8.4

benzo[ 1, 4 - 3- 0ne, 0) 0 r t‘ggqe
(692 g, 38 Fhb o T sk bTop o s 2 AT AT 4 He) pEP RS BhaRR,

Mol ) wer gvii, XeD, AsE @l d}mgz Mo(nGRE), 1013 (dSU&Z?ZHdEﬁf%WEK@GhDa 16217 lgléxﬁe t he
title corrpound 111MF3 (CDCI3) 6 6.92 (d, J 8.4
Hz, 1 H), 82 3’312%‘(? Hy 1 %%%ﬁg 397&?”(‘322]]3—5'}I & =28k, J=88H, |
H,4.54 (q, J = 14.8 Hz, :236Hz 2H) 392(d J:7.4Hz,2H),3.80
(s, 3H), ‘ 2. 17 N8 (m 1H), 1.05
(d, J = 6.848 VTR -6, 129.4, 117.7,
éof Pd 10t2h5l qlﬁuﬁj 56A1d 6 rél}L rfﬂ%sl@waT'I-)ShanedeZt}DfS)(j$)—h§drbﬁyZtrelhylpropyl) 6:-3

ut yl di net hyl sil any net hyl propy - enz one
(101l S60- @et@s@fﬂd@nm[u&xw “Frone (10 g di2 HmeD) clﬂ)i‘?gze%i 5&? %ﬂe‘?ﬁ i(‘3&‘1%—’;58(%%’120[
1,4] oxazigs g&ﬁ% d&gﬂég vgth SHLLOPIL). Todine (2.2 g, 8.4 mmol) was then added in small
(R) ( 3- br ono- 2- aﬁ)ée-tert but yl di net hy 'si | ane éjl ng m*rfg}
Cs2C08 (2. r@arfg),ns Vg 4rlmn9|r1)>d r1ioe lgst %s‘fhtlev yhemwtlorrh‘@s RPYES PBIOVHES: & ?‘F‘é at
50 C over I t Qoftbdun¥ash »Vﬁl&lhw‘d@-ﬁﬁﬂ (20
m.) and thnéeg’wa tr(a}(m asrepe\agcs?g iéglééé?ggw\t}ftc?\mgttﬁgr ﬁ’ig«) Y}@ %Esli'he conbi ned
organi ¢ pheastest Kmehepmh@wtlvmshed with brine, dried (Na2804) filtered,
concentrated under reduced pressure and the resulting oil was purified by
flash chromatography (Si Q2i Heptane/ Et OAc 85:15) to yield the title
conmpound aB(3a@h16ﬂobroQﬂ)i.AthY8® PR-quindlid-2NWR (3XEM3IB) 6 6.87 (d, J = 1.6 Hz,
1H), 6.81 (d, J = 6. 72 ; r H)
3 93 (dd J = 8[0é87? @?_(?Zm_tbﬂa wassc}é¥"(} g&h?4dl®§k‘?1H%Eh1%1m Hore &%gswg
(dd, J = 4m§ml) aa&)soalulxﬂhydih&e (60% lﬂbll((ﬁmljg 6.7 nidyol)1i6 DIME50 mIH)dry)gantlr(esi atQH)

MR (Coc13f fr 1 ool g ol g oo Bsgus 23 2 Byl sfhe

39. 7, 31. Sfor 36 hBTheA3adBion Afxtire ansQluenched w1th water (10 mL), and the product was extracted
E fz)lfl Sgg- 21}19({ 8& 5(3 %t%? m%gﬁ aombm grg nic Lllalgli-erlgevgezrg [drl%d Abq]azgéa) evaporate8 and

(S)-4- [3 ( {ffedlayhxdhct@?glbylnsa)mmwt@w)@20 greatmylc@ﬂeﬁué ]wnﬁaound (85LM31) (2.25
nmet hyl - enzo oxazi n-3-one (1011S60-1) (1

di ssol ved £ HH C(131§72ﬁL)77a2r{51 Tz 17 ¢d.9=74 Bz, églém?oqg) @x%%%&\é\@d‘ 10fhd
reacti on wa d r t t I YRS 700IE afied
under reducz éf gg?h%gi(ti%egggﬁgﬁsﬁpnzmgj—hﬁ H%t@ﬁi{ ég@v(\n th Et QAc {30 m)
and was hedz\l\ﬁ)(ﬂn 2Aph)j ’F‘(éN(vB{ (CIBU:)LI70. 5dk4|0@d1181\2a2§®’4)1263 |28 2eH SéndB-Ldlce-¢at ed
under redug1 1% cpressure. The remaining oil was purified by flash

chr omat ogr (f) f @SI 02; Heptane/EtOAc 30:70) to -41

1-(3-Chloropropyl)-6-fluoro-3.4-dihydro-1H-quinolin-2-one (92L.H79)

[0188] A reaction flask was charged with 6-fluoro-3,4-dihydro-1H-quinolin-2-one
(0.180 g, 1.09 mmol) in dry DMF (2 mL) under Argon. NaH (60% in oil, 0.048 g, 1.20 mmol) was.
added and the mixture was stirred at rt for 0.5 h. Then 1-bromo-3-chloropropane (0.180 g, 1.14
mmol) was added followed by stirring at rt for 20 h. The reaction mixture was quenched with
water, and the product extracted into EtOAc. The combined organic layers were dried over Na,SOs,
filtered, and concentrated. The product was purified by flash CC (SiO,; DCM) to give the title
compound (92LH79) (0.193 g, 73%). ' H NMR (CDCl;) § 7.02 — 6.88 (m, 3H), 4.09 — 4.05 (m,
2H), 3.61 (t, J = 6.3 Hz, CH,), 2.87 (t, J = 6.7 Hz, CH,), 2.65 — 2.61 (m, 2H), 2.16 — 2.09 (m, 2H);
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WO 03/ 057672 PCT/ USO02/ 41617 vyield an oil which crystallized upon standing
(0.69 g, 76 %9. 'H NWVR (CDC13) 6 6.88 (d, J = 8.4 Hz, 1H), 6.83-6.78 (m
2H), 4.59w0ses7H), 4.22 (dd J = 10.0, 14.4 Hz), 3.57-3. ?@T(USI)Z/@M)? 2.9
(vbrs, 1H), 2.33 (s, 3H), 2.04 (m 1H), 1.08 (d, J = 7.2 Hz); 13C NW\R
(CDCL3) 6 "DAEVIR,(CDEB) 8169.8,398.8(J 4 240.9H7)1 138,71/ =215HD), 185 @ = 657, 143/ @ =

1 atoxazi R oe (524D 0 SRR TA M B T ae s char ged with

(S)-4-(3- hydroxy 2- nethylpropyl) 6- nethyl - 4Hbenzo[ 1, 4]oxa2|n 3-one (1.0
g, 4.2 nnDI PP 3 2 " 8. I d Z . ( pl ) and
di ssol ved 5 nen added in
smal | porti on%zmpr 4R &Qﬂ’tﬂoﬂd]aslAf\ﬁaerchhﬂg&l vaafht G«ﬁd«ﬂbﬂl%dlh)tdhellﬂ'ﬂambhre?-romQS
poured onto S

D1 el dod {040 Gakd TimoDn B L o8ies et e (e L EL S e T Pher

purificat i@t ahd (R-rhiRbu@d \Qws@ﬂw )rrBfoHdlrﬁhydmen @JFB')qubmmbBthR)r@Meﬂﬁ'ﬁtmmé
[0187] A 50 nL flask was charged with 3, 4-di 6or%dz-iqﬂn0|n20
7

g, 13.6 r@%ﬁ) gahf ramel) 3 AYUEA; Ao S oD% St ?t rt & B2 ORBYTS (”ablvF

(50 ni, dr, éncg&pwﬁltl '\Arafe?dm@ttheopro@cf @;&ra@teh‘ intd @b Q¥VETthe QySmBﬁieﬂ biigaric (hiyers were
1- chloro 0- propane 77 g, 13.6 mol) and stirrin

The react idoind nV@(tN?u@mﬁ%ef@ﬁJéﬁb%EFW‘F% T/batcer}de PIRYUGHYYEs Py ‘gﬁf:%t'ﬁ'eﬁaﬁ]? ggj@f Mas
extracted ; ned HHRY@BOE o). ayers were dried
(Na2S™¥) , Eé&\?gygrg%%tl Ii’l)i éﬁlg?}e%dn%?&nlﬁ)gg?(cc (Si gg OEtg}OAZ/ heptane 1:4) to
gi ve the crude title conpound (85LM31) (2.25 g). '"HNWR (CDC13) 6 7.29 -
; :ZJ,ZHgm C#%ﬂ_ctég% otg\q) 6]]nethz%ﬁyaﬁwdrg!]l;-l)-qum%hgg onE: @109§H(4m ZH)HZ, 401_-8 (t, 5 éB =
(t, J =7.3 Hz [omex) A, fkBction ]kl v(amchagpd witB - mml(mmroﬁlfwo n- 21)&9 0,

12?320#33@@»5%%? ciogs o prabl gl D ol St RSO 8 438y

reaction fﬂnﬁ&lb( w\aasddehancgmd mikttife vGis Stiroesir 20 1t¥oA 1 Hi Fiyedriebrdb-Guhlaripiapae (&8

(0.180 g, n un r ( 048
g, 1.20 nﬁblf4%H§° 8¥ﬁdéﬂg»F%éyﬁ?§%%rég%g§6 ﬁgFg%agPIQQ&%%Qaﬁéknﬁnghen
1- br ono- 3-GiH RkER raﬁ@&i&@r&dﬁcﬂc&@ra(ged {htolBtO A Dhe) cduameacbmdlcﬂwetsow&ﬁd db'yd over
stirring at rt for . The reaction ure was nc, d i , r,,. and
the product®&Qu rﬁéiél'teéoanfir?f’%“@(% %erffédec?)r Poh&ds BYYL bﬁ’ﬁ tﬂ‘éygw Vi Rd
over Na2S ﬂgbA@@ﬁ@gmnﬁ&gdqqn@gm@qangdg The product was purlfled by fl ash
CC (Si 02; to give the title conpound (92LH79) (0.193 g, 73@6 " H NWR
(CDC13) 6 7.02 - 6 88 (m 3H), 4.09 - 4.05 (m 2H), 3.61 (t, J 6.3 Hz,

-7Jﬂéoro@1%éth 13.468hydr 1 85ufnblin-2he (122K601) 2. 09 (m 2H);

13) 816 8 1584 J = 242.9
-1H-quinolin-

2-one (97KK40) (0.102 g, 0.57 mmol) in dry DMF (5 mL) under an argon atmosphere. Washed
NaH (0.015 g, 0.63 mmol) was added and the mixture was stirred at rt for 1 h. Then 1-chloro-3-
iodopropane (0.104 g, 0.51 mmol) dissolved in DMF (1 mL) was added followed by stirring at rt
for 20 h. The reaction mixture was quenched with water, and the product extracted into Et;O. The
combined organic layers were washed with aqueous 4% MgSO,, dried over Na,SO,, filtered, and
concentrated. The product was purified by flash CC (SiO,; DCM/n-heptane 2:1, DCM,
MeOH/DCM 1:10) to give the title compound (112KK01) (0.050 g, 38%). ' H NMR (CDCl;) &
6.95 — 6.93 (m, 1H), 6.73 (d, /= 11.5 Hz, 1H), 4.03 — 4.00 (m, 2H), 3.59 (t, /= 6.5 Hz, CH,), 2.83
—2.79 (m, 2H), 2.62 — 2.58 (m, 2H), 2.20 (d, J = 1.8 Hz, CH,), 2.13 - 2.07 (m, 2H).

1-(3-Chloropropyl)-6,7-difluoro-3.4-dihydro-1H-quinolin-2-one (112KK03)
[0192] A reaction flask was charged with 6,7-difluoro-3,4-dihydro-1H-quinolin-2-one
(97KK47) (0.181 g, 0.99 mmol) in dry DMF (5 mL) under an argon atmosphere. Washed NaH
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8.1 Hz), 115.1 (J=22.7),113.8 (J=22.3 Hz), 42.6, 40.3, 31.5, 30.1, 25.5. (R
S)-1-(3-Chl oro-2-net hyl propyl )-6-fl uoro-3 4-di hydr o- 1H qui nol i n- 2- one

(107LH68)Wp@3B9167A reaction flask was charged wt h PCT/USOZ/41617
6-f | uor o- 3, 4-di hydr o- 1H-qui nol i n-2-one (0.496 ¢ mol
m.) under (()ﬂ@ljog\ 1.08aMmEBOwasi addest and the pEptug W, %l“ﬁ%T it %8 > %é‘h@’a 33 r? Ilne

m xture rtaof
28 ¢ Mtoo 1$istHved id BRAF (1 mL was added followed by stirring at rt
(R 'S)-1- \8/?0? ?{nre ﬁorog’Z met y?lplrsopane1 % ) 0 mol ) was added

fol | owed fhyr 2@th ffh¢ regetih migtufeoyas zgemhe&m@ w@ere @ndothe pﬁ'osheca peragied intgy BeRe hy
W th water %mgingd { &P fa %g%@%gﬁeg%flﬂid rde g&&) 45 (880,, i€ 6RINAIRS], FRI&!)afd

| ayers wer Fi 88" over and concentrated. The crude
product wasndpntrdtéd. dile lpyodittagds ©BfiedibY Alash Eﬁdﬁe@m-ﬂ@él tngive the) tifegcqyrpangd he

crude titl 1 H lgh
2 i hydr o HARRIPR A R0 T N0 A o EgBT S, 2P RS PR, I ¥
W th 6- meyhyd.1,THY,digay-dr&1-(ntRH)LIR 6B -2159 2mo2id), 2@19296—05,)21—()0 300 g, 1.26 mmol)

in dry DM (5 nL) under Argon. NaH (60%in oil, 0.055 g, 1.38 mml) was
added and the m xture was stirred at rt for 1 h. Then

1- br ono- 3-1¢hlcm @BEreRAREmERBY1198dihgdro-1 Hagtingtin Jonwasd ddsteldofoptoppid dnetiyyl-3.4-
stirring at rt for 20 h, The reaction mxture was quenched with water, and

the produdihvgse-bkguinelin-dsone £t Oac. The combi ned organic |ayers were dried

over Na2SO4, fipid3 redNea%rzcthﬁﬁ@Nemdlﬁa@ciml&ﬂezmwel Pieptltcimolpsaphmatetited by
flash CC (Si02; give the crude title co ound %%OYLHM%5 %0 257 Q).
1- (3- Chl Ol’léér"@ﬁy‘ﬁ)Al@hf(‘B &c};{pg@jl@wl)nyps agldad H‘i‘qﬁf/a’? é Ha&’ms 6> {0 s llll ortions,

(112KKOL) [ 019 dded. Th
T ttor o) €RREE R ity TE bR ! ARMESI KA AR BC] (10 L. 4 4D yasdded. The

mmol ) in dnigubMvay Stratpd wrthl EtOAn (2ax §Omlatand Sisirembined\gepprigl Phags Y2 Gried gvey,
0. 63 Mol ) d ;
- chi or o NGy PETAE oo Miptd WF YRSEPLHRO TR ol Nas "?;{J s
added f ol Immtdgyapapl(sﬂzﬂ@HatleeOHf @ﬂ) 2@ yield The cmemvtnd oRMaihxit3y -élhwérﬁ 1H'
uenched wi th ter h duc [ cted |
grganl c | dlpelinge éa\}éggﬂ/’@h’yﬁf’gﬁ%g eou %ﬁl Fi eé%@%&%%&g?&qg
filtered, @p@Mmmgram Akt d60%7 heoip B olgf 7. mmopumasfadm aby tifel salsibioORay Sirga;
DCM n- hetane21 ive t tlteco
(112KK01I)O ygeios pl @tmo’s@%e at: ftog/ %‘FC@&@% ‘bé""@ﬂsp eh‘%“’@ré’p? Tﬁﬁée‘g%“%?e( d,
\; ;912- S %Ctl@)ﬁbwgg 4‘511%;1 %Vé:f]nél}l@ a(2 Iffll) Tl?dz‘l)eaz%ﬁn xtQfe, wab dilufed SwitizEtOBH2p0 nl.)83d -
m - ,
2H) . 1w§sBedwitowalpy 699@ %e?rw*ﬁ PO évaédaedd%VFét‘ﬁ %gz@e%s %%‘P?Wa?dé‘ﬁier

(m
(112KKO03) Je@t_;'cggkrepsu'f@%t thé€ '?esfdlll@-%s \ﬁ@ﬁﬁ&ih@y 6 RMLIPLC to yield 1-(3- chloropropyl) -5-
6, 7-di fl uoro-3 Yfé ro- 1H qui nol i n- 2-one %97KK47 0 181 0 nmol )

in dry DNVAngthyld-dih errlHammahlgéﬁn%l@r%% BhBeand\h(3 s lgroRgpRY )7 Zneth ds‘?”@fs‘?‘mz
PCT/ US02/ 4 6 (8 08o RARE i % tplrl mfsn slohé,r ed
at rt for l(j)#é&ﬁom%gr% 1 1gorg-/?n-ﬂ?l(%)cldoﬁlg)r?%panegg ﬁagyl 3*11‘3(111?97 6 %u mol )

di ssol ved (107IDRF- Kll?)ri&e)temnadddd Tfrain| @/@MRHQDSQDWM@(@!T ?‘f/ Hz, 1H), 6.98 (d,

J=28.0 Hz, 1H), 6.90 (d, /= 7.2 Hz, 1H), 4.09-4.02 (m, 2H), 3.59 (t, /= 6.4 Hz, 2H), 2.85-2.78 (m,
2H), 2.58-2.50 (m, 2H), 2.27 (s, 3H), 2.10-2.01 (m, 2H); ’C NMR (CD,0D) § 171.5, 139.2, 135.9,
126.9, 125.4, 125.3, 113.1, 42.2, 40.1, 31.1, 30.3, 21.2, 18.5. 1-(3-Chloropropyl)-7-methyl-3,4-
dihydro-1H-quinolin-2-one, (107LH27-13.1). Retention time = 13.1 min. "H NMR (CD;OD) § 7.02
(brd, J = 7.6 Hz, 1H), 6.94 (brs, 1H), 6.81 (brd, J = 7.6 Hz, 1H), 4.03 (brt, J = 7.2 Hz, 2H), 3.58 (t,
J = 6.2 Hz, 2H), 2.78 (t, J = 7.4 Hz, 2H), 2.51 (t, J = 7.4 Hz), 2.30 (s, 3H), 2.09-2.00 (m, 2H); °C
NMR (CD;0D) 6 171.6, 139.0, 137.4, 127.8, 123.9, 115.7, 42.3, 39.8, 31.7, 30.3, 24.6, 20.4.
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for 20 h. The reaction m xture was quenched with water, and the product
extracted into Et20. The conbined organic |ayers were washed w th aqueous
4% MgSO4i wormsesreover Na2SO4, filtered, and concentrated. PCTaISoz/otbuTt was
purified by flash CC (S|02 DCM to gi ve the t|tIe corrpound 5112 KO03)

(0 122 g, (1@71%3 (tBqud NGY AL RN N " Ollln 1_ I" _'»_5 ?7; 01 2 C

3.60 (t, J=6. 2) w§ eha d%l'hazt?d o112 égolﬁmor?efd)ﬁog 3 -
2.06 (m 2H). i&i?épgh %F%B%‘p@ S% fge 1}@3;\; roqu- g}gl nol | n 2 one and
1- ( 3- chl omoyrpipyty) DVIFr3Q i) ur@lemArgdn ﬁwr(éO% anqu|4ﬁ Bi 13.0omg ndeht
2-chl oro- N-.mt ol yl acet netByvl b gnQ ;gglt@o 135 C
and Al d 3“(§tusza¥sn %ja%mf?rel H—gﬁb b éer %ﬁyéﬁ’gﬁj atL\r}Qgslp gl?es |er$ sngall
portions, 1oduhmﬁlg w36 adden folIbhked rbeatntrmgrat weder AlyswBEE Tearsion nHXIBT WRsAHENahRd N

HA (10 nL t § BV BGridover 30
m) and t K&t ‘6% %%Sth&pd)gﬁ‘ft céegéne\%/aéébgrl C%%gorn@ @g&&ﬁm [Tered and
concent r atzegsondiedred, @ﬁhlﬁﬂdenﬂﬁeé SThe @rodiidtevas em&hdé»y\ﬁash od KSlﬂzé@CM}/tOfgl‘eﬁsthe

St GRG0 o1 € e eormoune
y i°n ne an
5- Met hyl - 3, 4-di hydro-1 H quinolin-2-one (1.1 g). This m xture was di ssol ved

in dry DMF(8 i) and NaH(600/|rloiI, 0. n%?}‘ﬂ' s added and the
sol ution v(é)sl—&-ﬂﬂ%ﬂ—@ﬁ@élﬁ—&iﬁé—a—d SHE o4 in. Thereafter,

1- br ono- 3- chl orgysppan Anagcasidemhsendad hargeEavith ofF)-W4s-(Rityldiedthglsgmy)ght  at
rt. The reactlon m xture was diluted with Eﬁﬂ%ﬁ gé %&) ang wash W|th
wat er (10 mathylppdl-bi-gmire-|shaieelietongr | @42 58 i 1§ ed” mol

concent r aty &%bﬂf}gﬁ{monmﬁﬂ&&ﬁe RE.€S SUIE AR iRAn BEF @mrnwanowmea iaefl foy2Qhep
RP-HPLC to yi e | oro ropyl) 5- net hyl - 3, 4-di hydr o- d%w nolfl(rile one
(0.057 g, 8%t @rvtsrggn pigogiictsy dpe BASHON m%wwogceatrﬁ%faﬁi 8‘6 product puritied by
1H qui nol i  to give the title compound (122) (1.54 g, 87%

1-(3-Chl or%p%gggsl)dz%lﬂr%ta&e/ mCI ?15 r(t) 1H qunoll(n 2)(oneg (1)07LH27 11.7).
Retention tinme = 11.7 mn. HNNR(CD303)8712 (vbrt, 7.7 Hz, 1H), 6.98
(d, J= 8.Q , 90 02 (m 2H) 3.59 (t,
J= 6.4 Hz,=2H) 0 2.27 (s, 3H),
2.10-2.01 (m 2[[-){)96] 1scAcht@c®Dﬁm) was waxgesl w1t139(521 (3 B5droxy-2-1pdypropyDs, 4.

125" onl or UBHBB TR RYS T3 R R3A S nmd T mped i S0,mL DOM RE (4048, 4,

Retention ts. 4TBnnel)Ja3d Imidhdole (1H4I\jVIR6 QWCT@ aade@zollqmmy sfirring 7t 6t fhiz 15 MitH) |

g 248( ?{ 15’ The mlxgxrg \&1%{% cgcg?_%j w1té an gce lfathHg)’llgV:\L/efJ_%y ﬂédlt?%_éfb f éS g(i g( tlg 7 jnm|_(|ﬁ)7 'lii'f_:l)HZ

17,8, 1236 11a 7. 4o ot o) m“‘“m“m@’“ P30 4 44 WO 03 057672
PCT/ US02/ 41817 Na@g(?’ ?h[t@nﬂ“eél?f";fl%ﬂﬁér AR %"Pi’f’a "5) Tzhe rPé‘%dHSItl‘?Sﬁsé’BSIf‘ daé‘/ R&R
4-di hvdr o- &thGoi; halebndE@DR 1(11)2@9%@} titld &hPblindX12HACIB) @M 4D, $B3k). was char ged
with 3,4-dihydro- | Hquinolin-2-one (1.60 g, 10.9 mml) in dry DVF (30 nl)
under Argon. NaH (60%in oil, O. 480 g, 12.0 mol ) was added and the

m xture vag (3S&ﬁ151ro%pﬁultqufn9ﬂn 3o (181E1R0),

(R) - (3- bronmo-2Z-met hyl pr opoxy) -t - but yT di rreth | silane (3.0 g,
[0197] A 7 mL vial was charged with 1 H-quinolin-2-one (0.62 g, 42 mmol), 4 mL dry

DMF and NaH (60% in oil, 0.200 g, 5.1 mmol). The mixture was stirred under a N, atmosphere at

rt for 45 min, and thereafter 1-bromo-3-chloropropane (0.42 mL, 4.2 mmol) was added and the
reaction was stirred at rt overnight. The reaction was diluted with EtOAc (50 mL) and washed with
water (15 mL). The water phase was extracted with EtOAc (25 mL) and the combined organic
phase was dried (Na,SO,), filtered, concentrated under reduced pressure and the residue was
purified by flash chromatography (Si0,; CH,Cl,) to yield the title compound (0.38 g, 41%),
containing 15% of 1-(3-bromopropyl)-1H-quinolin-2-one. '"H NMR (CD;0D) § 7.90 (d, J = 9.4 Hz,
1H), 7.73-7.57 (m, 3H), 7.34-7.28 (m, 1H), 6.66 (d, J = 9.4 Hz), 4.46 (t, /= 7.4 Hz, 2H), 3.71 (t, J
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10.9 mml ) was added followed by stirring at rt for 4 days. The reaction
m xture was quenched wth water, and the product extracted into Et OAc. The
conbi ned wogans7t ayers were dried over Na2SO4i filteredpcarnddo2/41617

concentrated. The product was purified by flash CC (Si 02; to gli ve t he
titl e conmpditbs, 7H222H28} (H2HH85CHMRAGH;0D) & 163.2, 140.7, 1388, 131.3, 129.3,7122.8,
(S)-1-(3- Y. 4- di hvdr o- 1H qui nol i n-2-one (122LH16)
[0195] A AR PRati 4] V\géeg’h%’g%sged with

(5)-1-[3-(t- Butyldln'ethyIsHanyI) 2-

met hyl propyl C n ] 22LH13) (2.685 g, 8.05 mml)
and t et r abatyanton f 0.3 mmol ) in dry THE (20 nlL) and
stirred at rt f[@1r98120 hA mmlde/aveaﬁamvag@hargammm -ehlordprepyl paokihph3 Aidiydice was
concentrated, and _the rodu puri, i 02 t OAC
1:1) to gll\lﬂeq“t‘rf?é‘“tzlocnle @U% ‘125%1% ?(}'1512 %%%é ﬂ% BAcrie @ iGAA NGNS

(S)-1-(3-10dp n%cmﬁmlrﬁaﬁﬁaﬂ )173 °é; qlo hmdrmc Tbhotlon R@b idilut2d ovie EtDAZL(508)L),
[0196] A reaction flask was charg

(S) - 1- ( 3- Pxaredithzsaigaupgys pleBEH: 12 ’8154mLB?‘}43}EFr QFEFTiE RRFSHERS dhied RO B 6)
(1.54 g, czn%egﬁaw urfakrst%@&c\é@];rebsﬂreﬁlgd medE&Me WA Rarified. With fGep RR@PECHH’@ie)d thad

i m dazol e wer e added fol | owed by stlrr}aﬁg Hﬁi fl\% 15
nin. The cmdxt title cmsotméowémm Hhagh wee-used HYithery diear pyriberder BRLGMY 2
(5.00 g, eagfdpn mxture was slowy warnmed to rt and
stirred o erpmﬂrluu etalt%}gﬁ ct?on m xture was washed wth a Na2S203
solution, dried over Na2SO4, and concentrated. The product was purified by
flash CC( i : )ohed 181 0} he title conpound (122LH18)
(2.140 g, = in2-0 JOrnot T n- 2- one (107LH80). [0197] A 7
m. vial was cha{anl Wi tAlmnicH“quc miel Was-charged w(th 163- Cgloronr@ylﬁn%ﬁme}hyl -2, 4rfihydrey
DVF and 60%|

a N2 atnos ‘8015’15 ’}et(b?b mgbl) %H%We‘% eafr{%g fﬁ’)(r o - 37 cﬁ %)er%%g%%ggﬁgr

(0.42 nlL, Hicdwit®iaddasn, avismj 1an@h ltlh:&eacnaawhsl chlmted/az@thsEtDAcéi!) ralk), washed with

overni ght. The reaction was d WI th Et 50 h
wat er (15 ¥LyueTHeNHer (Fph rﬁ?ﬂ“éa ("ﬁ I‘%F@A@'e( %V%i‘ ?ﬂea ’teﬁld
combi ned Ql,g@audlibted RRRS Sc B &Edsﬁﬁl ngﬁ@@wasf}iuhﬁed th p@@nlCIBHPLGtted'ldlm%r
reduced pressure and the residue was purified by g‘f@ chr.omat o%h)

468 [ M350

(Si 02 CHxmdR) titly apmppendt Kal30j €), ewl@e}wéﬁﬁ nesed oW@%?ub " purtfigaiiQp g
of 1- (3 br@MBBWa!c}ta&W*ﬁﬁgﬁid‘zz one. 'H NMR (CD30D) S 7.90 (d, J =9.4

Hz, 73-7 , 7.34-7.28 (m 1H), 6.66 (d, J= 9.4 Hz), 4.46
(t, J— 7 4 Hz, 2H), 3 71 (t J -45 WD 03/ 057672 PCT/ US02/ 41617 = 6.4 Hz,
2H), 2.21- _ - uikdith-Lone (3G 81431 31. 3,

129. 3, 122
1- (3- Chl or opr oploRY0]5- nﬂfvy([)ulrldlmeﬁﬂmdllpr& 23 owe]) qnd NREHE0Y6, m[°0£L@8§ gAl ningobwav e

\]l.ll-lfﬂl:]u:l\ﬁzl f&aé%g&d"%‘? tgh 0%’%1(1“3(3& Hxlg 219(9 {hgl?%/act)i%@%ﬂ%i 8§de§1 %!’ nﬁ%ers at r(t:i Ifocg )?35_ e

(2 mL) andmseadthedafter, (R)-(3-bromo-2-methylpropyl)- tert-butyld1methylsllane 3. 7 g, 13 mmol) was
added and the reaction was stirred for 72 h at 50 °C. The reaction was poured onto water and
extracted with EtOAc (2 x 50 mL) and the combined organic phase was dried, filtered and
concentrated under reduced pressure. The residue was purified by flash chromatography (SiO;;
CH,Cl,) to yield the title compound (2.10 g, 6.4 mmol, 48%). 'H NMR (CDCl;) & 7.60-7.53 (m,
2H), 7.49-7.40 (m, 2H), 7.12 (dt, J = 0.9, 7.6 Hz, 1H), 6.62 (d, J = 9.6 Hz, 1H), 4.39 (dd, J = 8.4,
14.0 Hz, 1H), 4.15 (dd, J = 5.4, 14.0 Hz), 3.54 (dd, J = 4.4, 10.2 Hz, 1H), 3.45 (dd, /= 7.6, 10.2
Hz), 2.27-2.12 (m, 1H), 0.88 (s, 12 H), 0.01 (s, 6 H); °C NMR (CDCl;) & 168.2, 145.2, 144.5,
135.8, 134.3,127.3, 127.2, 126.4, 120.5, 71.7, 50.4, 40.9, 31.4, 23.8, 20.4, 0.0.
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After mcrowave irradiation, 175 C, 10 mn, the reaction was diluted with
Et CAc (50 nlL), washed wth sat aqueous NaHCO3 (2 x 15 nl) and the organic
phase waswormesicfNa2S0O4), filtered, concentrated under redrasd2/preessure
and the residue was purified with prep RP-HPLC to yield the crude title

conpound m,nea{moxymmmlmsymyédmmzme_mmﬂﬁél purification. HPLG MB
(ammoni um acet %gl [ M+ P tort . Isilanvloxy)-2-
1- (3- Chl or opr og{’ﬂ 17. nﬁ‘ml (Iy | no n1)2 aB%e(SZ 1(537Eﬁﬁ85ltyl[d(l)nlle9t§j o anyn?’%:yr) owave

vial was ghatygeebyi thqindiid- ZGchieC(O Opl‘gpfh% )rmﬁ)-l)nw&rhydisscﬁyed-iulTWd(ﬁcmL) and stirred

1H qui nol i n-2-one (0. 21 , 0.88 mml) i

nL) and s&8fEdn AR TP AR TER E}fea%%%e Wisﬁgg@ntlrit d i r edﬁgd%eg%?? on
was di | ut gdd WisdolveEiAOACT AL). Thovesinmd wab tvbshed;artth azqmeﬁﬂSnH\)adﬂ@%v(rZ\IMS% m.)
and the organi c phase was dried over

n nt.r
under r edyedeonsersrateduader feduced Prssee | \R&Eﬁs‘gﬁ? hfﬁe fftﬁfeﬂagﬁugﬁﬁ ﬁ&’ﬁél¥e§%§l el d
the cr Ud%r&dettlltlgc&ﬂfmﬁ)dj ci9(g9 wihadh vehs uséﬁmfﬂtlautwaﬁhdﬂ@ﬁﬂid%dmout further
purification. (?anm)nl um acetate) [ MrH + =236. 2.
(S)-1-[3- (tert Butyl di et hyl si | anyl oxy) - 2- met hyl propyl | - 1H qui nol i n- 2- one

(107LH43) ég?%ﬁod&bt&tﬂyf by -121‘ 1&132-(%e 1071316 |) and NaH (60%i noil,
0.58 g, Were a n.) and the r athﬂ A
stirred under d022] at nb@léﬁe}ee(odt“ $’t2 } &m C“H*F r{S) sy grmethy “propy)-1H-
(R)-(3-bro ! t Ry azeled(sgotm CIMPImL) Was
added and ngﬁ?gg)%tb%/doﬁj%égb)sr?%ﬁ&eng%y Odjor%lat 50 C. The reea(r:ltcllgnmv\(gs :
pour ed ontamdwit eiutiandvas eodladatotOSE, Wierdalten D61 @ 24 B Was #ddediand theoivnitivad
organi ¢ pha s dri. re n t ure.
The resi AUENIEL ATyt abh GRS SiERAE T RS Y 451 P CRIESH, BRensyy
the title Q8PN 2§ ZhL) @nd) theGorganitnpiase ﬁ&o/ﬁrled oveNNBSQCIHBERY, @ngengated ugder (m

o,y Ak b Ly Ghe ch it i ooy e B "

3.54 (dd, @mmoftiufhacdiBreM3]" 2608.1.3. 45 (dd, J = 7.6, 10.2 Hz), 2.27-2.12
(m 1H), 0 58 (s, 12 H, 0.01 (s, 6 H; 13C NNR(CDC13) 6 168.2, 145.2,
144.5, 135.8, 134.3, 127.3, 127.2, 126.4, 120.5, 71.7, 50.4, 40.9, 31.4,
23.8, 20. %EgEﬁALﬁ@mm@@ PCT/ US02/ 41617

(S)-1-(3-Hydroxy-2Z2-nmet hyl propyl)-1H qui nol i n-2-one (107L [020 %AF
(1.2 g, 4.6 mol0$0¥nd ¢S} n@rlel-\('tseﬂiﬁrg%tvyh herPpIpTIYF |h51ﬁ59FXfJ<~)y§1 ezkuw and

met hyl pro E%i)lopt]tmé gtbt {; 122572 GuilPin3ily BeCR-(AInNTHRE dhoR& Ehélicasi @ \WagtuiewaEHE

(5 nL) an trrre er an Argon atnosphere at rt overnight. The m xture
was concenqueathed vathdeaterr(@duoe elﬂcbihe pradhet exgpriediintosBIOACH2in ! mLOAEh ambinef

The sol utign lg%é@@%}gg cftdl?)lyvcvgtﬁo%rexéﬂag% an glfggh@(ger Na2SO4, and

concentrate essure e resi due thereof was filtered
t hr ough S|I|ca to glve the crude title conpound (0.19 g), which was used

\(Ms§ h‘i“E Bf:J 2-methylpropyll-4H-benzo[ 1 41thiazin-3-one (1081.M43-40
[0204] The compound (S)-4-(3-Iodo-2-methyl-propyl]-4H-benzo[1,4]thiazin-3-one
(108L.M37-34) (0.105 g, 0.304 mmol) and 4-butyl-piperidine (0.052 g, 0.369 mmol) in MeCN (%2

mL) were reacted according to GP10 shaking at 60 °C for 3 days. Purified by cation exchange CC
and flash CC (SiO,; MeOH/DCM 1:20) to give the title compound (1081L.M43-40) (0.082 g, 75%).
'H NMR (CDCl,) § 7.34 (d, J = 9.1 Hz, 1H), 7.25-7.17 (m, 2H), 7.02-6.95 (m, 1H), 4.15-3.99 (m,
2H), 3.35 (s, CH,), 2.83 (bd, J = 10.4 Hz, 1H), 2.68 (bd, J = 10.4 Hz, 1H), 2.20-2.05 (m, 2H), 2.00-
1.85 (m, 2H), 1.82-1.73 (m, 1H), 1.67-1.55 (m, 2H), 1.30-1.14 (m, 9H), 0.88 (t,./ = 7.2, CHj3), 0.82
(d, J = 6.5 Hz, CH3); "C NMR (CDCl;) § 166.0, 139.2, 128.8, 127.1, 124.8, 123.5, 118.9, 63.8,
55.5, 54.4, 47.7, 36.6, 36.1, 32.9, 32.8, 32.1, 29.4, 29.3, 23.2, 16.7, 14.4; HPLC-MS (ammonium
acetate) [M+H]'=361.3.

47-



[0202] Im dazole (0.14 g, 2.1 mml), crude
(S)-1-(3-hydroxy-2-nethyl-propyl)-IH quinolin-2-one (0.19 g, 0.87 nmol)
and PPh3 w0.08051%72 1.9 Mol ) were dissolved in CH2C12 (5 nipCT/tzsazi4tene

sol uti on was cool ed to 0 C thereafter | 2 (0 61 0 2..4. mol ) was added and
t he react i(Rn4-[2-Ma POKS brepyl e ol diithisgiag-oge {WBEMARAS) (25

m) and washed lﬁgégoi%?eaq?"p%ﬁd Nﬁﬁ%l&%ﬁﬂéf}ylgﬂéarpyﬂ% S pamsulrs:sm@se

was dried over ere centrat red uce pressure to
yi el d the (cosnnes7pap uass g, hat mvasl) amie@pmpctxlymutrld‘lmﬁr(ﬂﬁléﬁﬁplﬁ@ 235 gdtiSonmoim C- VS

anmmoni um_ac 0 4
511_ Vi a: u\/\é\ge g{zé‘éd[v\v/ﬁr? eaftﬁ% a‘écﬁbdr}“&prl at gAh s ocycﬁEfo}lg dé}(?ljl%g ﬁJdO%' 63411016
appropri ateciahgec dhd @adhlc@ (SIDZ,ZV[E’QHADOM i1 1200 roygite G tifle /cemphund amegwéh

Th t t hed

Extr hct od (AZOEEPBACHIIVR (TR b Feidechrii it b gant y S DERE Y 11 e
by cation %Cbﬁm@o&@,@ﬂgl g 3Y) fdﬁﬁ(&@ﬁ) 330 3.20 (m, 1H), 2.80 - 2.70 (m, 1H), 2.65 - 2.55
ET)OgﬁM[glg E(gl) ?ﬁf 9294]%%%}{31 gg)l,ﬂg@gnd 82 (m, 4I¥) propyll atibensoll, 2LUhEay! hss-one

S) - 4- 3I hj BB LLMBY - B),
(216 N el e ey o 24,

(%2 ) V@rSe 6B 8a62.8d5 1a% ared i3RAd. 132)0 (2916) 23 Aaké- EMSofemgrogiyisacetate
Purified b[&ﬁgtlz)g%exchange CC and flash CC (Si 02 MeOH DCM 1:20) to give

the title OURY"( LOSLMA3- 40) (0. 082 g 759%. ' H NMR (CDC13) S 7.34 (d,
J= 9.1 He, 725717(m2|—|) 7.02-6.95 (m 1H), 4.15-3.99 (m 2H),
3.35 (s, 3_{ bd & 30n 402, AbBrms0-
2.20-2. %Mﬁ—t’éﬁ%ﬁ' : 4116&@990”’1%1 ,“ Obﬁl( 55 (m
2H) | 130@14(m9|—|) 088(t J= 7.2, CB) 0. 82 65HzCHS

555, 544, 47 B2 6 é%%mpw??%@éz&%mff‘ﬁ é@t}@l@%b%@é%ﬂ%%

14. 4; HPLG & N&»Dno. um ¢, ACHBtah6]) afdEblltyisaBfchipdridind 71 NAF03Y (03UHZ 21 49 mmol)
PCT/ US02/ 41617

(R) - 4- [ 2- MetMGAN 8% pil) srepigsaaiist asestriag i PR IM plrinmen 0. GHon g Avsriied RY §Y1o8-

ne (108LMAQ-4. b@%ﬁ]ﬂaﬁhecqefmodemCM 1:20) to give the title compound (108LM50 47)
(S)-4-(3-10do- -rret yl - pr %4H—benzo 5n}ghlaszon 108L

(0.433 g, ©.28% enéftit)) }hﬂgﬂ&l@é? PP et = dinide ((FoKSEe) 7- [ 2 )96981<t 5’5 Fn%ol)
in MeCN re_r a r t t r

days. Purl(]%I gj@y dcﬂg,tfog%giﬁ{ n@gpcﬁclbg% ﬂ]‘)gﬁé%@,@h@kaag {233@& ﬁ{f(23 20) to
g| ve the t2.08 encsmnpmmwdleaoﬁumgl %) 1.38 (220, @,9049%) (m; wwmmm@pmw 37

(m %H)_ 8. i%g;z 13%59]536(4 @1%1727%033%{@ 1‘3{5}4’012?#?&6 663 géf{‘ 5528-7'7%’7 ?{618%14 00

2.65 - 2.5%.5 00w, J84, 232, @, 14.0; 0ELC-MS (arhl)aomana&me)memr(qaw aH), 1.62 - 1.50
(m 4H), 0.92 (t, J = 7.4, CH3), 0.82 (d, J = 6.8 Hz, CH3), 13C NMR
(CDC13) S 166.1, 139.2, 128.8, 127.1, 124.9, 123.5, 118.8, 75.5, 609.8,

63. 3, 52. 7(R)AY393-Btl1-B-azaddeyblo[B2.11dct-2M)-B-methi3l-Prop Wl B48:beddd[ 1N thtinG-dvis
(amoni um acet at e)
(1081.M51-48)

[0207] The compound (S)-4-(3-Iodo-2-methyl-propyl)-4H-benzo[ 1,4]thiazin-3-one
(108LM37-34) (0.093 g, 0.269 mmol) and 3-butyl-8-aza-bicyclo[3.2.1]octane (104KS29) (0.054 g,
0.323 mmol) in MeCN (%2 mL) were reacted according to GP10 shaking at 40 °C for 5 days.
Purified by cation exchange CC and flash CC (Si0,; MeOH/DCM 1:10) to give the title compound
(108LM51-48) (0.042 g, 40%). '"H NMR (CDCl;) § 7.38 (d, J = 7.8 Hz, 1H), 7.33 (d, J = 8.1 Hz,
1H), 7.22 (t, J = 7.9 Hz, 1H), 7.00 (t, J = 8.0 Hz, 1H), 4.18 - 4.10 (m, 2H), 3.38 (s, CH,), 3.15 -
3.00 (m, 2H), 2.30 - 2.22 (m, 1H), 2.20 - 2.10 (m, 1H), 1.90 - 1.75 (m, 3H), 1.60 - 1.40 (m, 5H),
1.40 - 1.15 (m, 8H), 0.90 - 0.82 (m, 6H); °C NMR (CDCl;) & 166.1, 139.2, 128.7, 127.2, 124.7,
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[ MtH] +=363. 3. (R) 4 [3
(4-Butylidene-piperidin-I-yl)-2-nmethyl-propvll-4H benzo[1 41t hi azi n- 3-one
(108LMb0O-WOOBM8%677he conmpound PCT/US02/41617
(S)-4-(3-10do-2-net hyl -propyl ]-4H benzo[ 1, 4] t hi azi n-3-one (108LM37- 34
(0.432 g, 123.2510ipb).4,20d, FLBUTEL BHBREE poti Ti2nao-0.12014288) 271D 20682 18.749
nmol ) |n were re ding to GPI O shaking at 60 C for
4 days. ﬁ}%]éc QL |°m“mae°§<tc‘§)cfrl1\f 8034 frash oC (Si02; MeOH DOM 1: 20)
to give the t|tIe corrpound (108LI\/50 47) (0 267 g, 60% . H NVR (CDC13) S
26 -. 7 Q49

5.10 (t. : b2 Prol s iR gizolt .
(m 2H), 21@1\&522@8 (m 8H) 2.00 - 1.90 (m 3H). 1 28 ) 1 38 (m 2H)

1215, 1235, 18B9 116 peops 99 50-Baog ey Rty {fldya Al -

(2%) 44 28. 61081343%34;@0 080 gl 4. 2@1 nthanspéﬂmmmaum@qwam)an@ MOKK $3B3590D50
- aza- bi

t t N
-4H benzo % %]?76 W‘%{hir‘ Ms¢N (% mlo)n cre (?E)tgil%cfrdi Ot%[%lg\@% Qﬁ%at% P:ytloﬁg e
(S)-4-(3- 'ﬁﬁﬁe@bmhbﬁlkxc%%@mb)an&hlaémtzes[lozl MEDEIDEX NSB+ 1% IE,N) ¢0’L98Lﬂ18'm184)

0. 093 q, and 3-butyl -8-aza-bi cycl o 1] oct ane

Eo 054 8, co@pm (hQﬁM)Mﬂr@)Mg(*%)n%%m%t@é (‘él,’corﬁﬁﬁd% é:éo}
haki ng at 0 d f b, tr mna ash
(85 02 Oneck Bl igf (oY Te P Bt - 78 0232%’9??8‘2%5?@48 o Da5 &

40% . ' H NNR),(3DCE395 B, ZHBg 26d2.13 (m, FH)E2.Hz- 2.93Hm, 37),.3P4(-d; 75imz31@ 1791216gll—|)
D22 (0 Y § 428 hoggh 0 Glys o g Dol b iy S8 g oy ).
é!_%’z (1 906}39;12 Y?C( ,mp7.3H)24. 7%115504 ,119.1,40.5, 69.0519)4, f;g A, -363 152,331, SH)‘ 2_929898\0-
03/ 057672 Qér?%éoziw\%é% %7 34]‘;6}%‘}9“}%@%10“‘86‘*‘?“%%%% 4%§§ 38.3, 36.09,

32.1, 31.2, 29.9, 29.4, 28.2, 27.2, 26.5, 23.1, 167 14.3; HPLC MS

(anmoni um acet at e)P | MFE!+ 387 ig‘ (R) 4- [2-Methyl -3 -(3 -pentyl -8

-aza- bi cyc G ) propyl | -4H benzo [ 1,41 thi azin-3 -one
21;)8“\/(5:2% 4921 [(2)[%@@ hTh@\ F(Q)WQQ‘#IBQ( vlgas charged with 4-(3- chlorogropyl) 4H berazg[l ,4]oxazin-3-
5)-4 | odo met ro ]-4H benzo[ | azin one 108L

(0.080 g, @ezsﬂeﬁw}%gﬁd%ﬂ D Nald2. Qfalﬁi’)]ciﬁél“olflﬁylﬁlpif}%‘&et%lrﬂ)é e@‘il\/gl&sgiz‘)“lz)
(0.050 g, IHlidred 2 MBS ¥nd B Beré. SBE tBHAGRIRIuEH WG vihoftedlid
shaki ng atdrgiag%@{‘ or E; eaysr Puri f |g{jm%)ay cat |ron exch(lsmge1 él:C and %Ioas?l CcC

(Si ORi  MeCkyDewVed Situted wirh FIBNT H gdvextresied intq EEOAC G dghal)-1bE wphingd)
0.045 g, : ndBuri , 7.7
(30153 Sy o DR LA ol i by T G
7.3 Hz, CHzr)QHzgzMthi),- CH2), 3.10 - 2.95 (m 2H), 2.25 - 2.17 (m 1H),

2.15 - 2.03 (m 314), 1.94 - 1.75 (m 3H), 1.70 - 1.60 (m 114), 1.60 -
1.50 (m 2H), 1.40 - 1.15 (m IOH), 0.90 - 0.80 (m 6H); 13C NVR (CDC13) 8

166. 1, 4-[3-(4-Butylpiperidin-1-yDpropyl]-6.8-dichloro-7-methyl-4H-benzo[ 1 .4 ]oxazin-3-one
(81MF2225F)

[0210] 6,8-Dichloro-4-(3-chloropropyl)-7-methyl-4H-benzo[ 1,4]oxazin-3-one
(81MF2225b), (2.44 g, 7.92 mmol), K,COs (2.19 g, 15.84 mmol), Nal (2.37 g, 15.84 mmol) and 4-
butylpiperidine (1.172 g, 8.3 mmol) were mixed according to GP11. CC (SiO,; Heptane/EtOAc
10:1-4) gave the title compound (81MF2225F) (1.55 g, 47%). 'H NMR (CDCl;) & 7.11 (s, 1H),
4.65 (s, 2H), 3.93 (t, 2H), 2.86, (d, 2H), 2.41 (s, 3H), 2.41 (s, 3H), 2.33 (t, 2H), 1.92 — 1.77 (m,
4H), 1.65 (d, 2H), 1.31 — 1.19 (m, 9H), 0.88 (t, 3H); *C NMR (CDCl;) § 163.5, 140.5, 129.9,
128.1, 123.7, 114.0, 67.9, 55.8, 54.4, 40.1, 36.4, 36.0, 32.6,29.2, 24.8,23.1, 17.2, 14.2.

[0211] To the pure compound (0.235 g, 0.50 mmol) dissolved in diethyl ether (4 mL)
was added oxalic acid (0.047 g, 0.52 mmol) in diethyl ether (2 mL). The formed crystals filtered
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139.2, 128.7, 127.1, 124.7, 123.4, 119.1, 60.5, 59.0, 57.4, 47.5, 38.4,
36.4, 32.2, 32.1, 31.4, 29.9, 28.5, 28.4, 27.9, 27.2, 22.9, 16.7, 14.3;
HPLC- M5 (womsnsieme acet ate) [ MFH] +=401. 3. GENERAL PROCEDUREBCTIUSO#P1611)
[0209] A 100 nL flask was charged with

4- (3- chl oropwaethed ith idictyhetbérto &]vetkeztitl- compeynd as pxaicsgl(Q34 8RIGIEHYLCHIS
equi v), 4 tyl piperidine (1.05 equiv) in 25 nL dry
MeCN and r]lf“%“r?nel %wt%&)[wﬁ?lég@% under N2 at nosphere. The reaction m xture
was evaporated to dryness and diluted with 100 nL H20 and extract ed |nto
Et CAc (3 ! H'b%}{z%r S498hH8. :d&le @11@?@37
evaporat e ane: |ve

4-[ 3- (4-Butyl p|[mam d| N443- emaoprooﬁms cﬁp@h)d14ﬁl°heomﬁl ¢]one@tm§rpne4H SaMFSP37D) 41

oxazin-3 2
o8- D chl $P0E & 19 BRI B Q) BT SL g A 5T oA 04y ppgriame
(81MF2225k) .56 23 Qﬂnglol)?w&QmMIa);qord(m]fﬂ ce (Qloziﬂemmefﬁ@Ay 10:N=) g{nz: By g,

Lo ap11. " e camepind PMERAARIGLE T34y} S cer SBTRY ¢, UL Efls iy, RS20 A1 ng
gség/lzztzleﬂ{ (3195(3 I= 7@?%1) 284 (W\VR= 1CDCLR), 28367(1111 73 Hz1 BH), 2.24. (@5%()52 12K

1.92 - 1. 73;?(}1?1 1&%‘“ 41{)6%25(@]4&06}%12%?)1 28 (f"n?H)gi]lo%)’ (5;833819% %H)Clsc

NMR (CDC13yMR (&831, : 1341@ 151411%9 69128.1286.4, 12&231134 4714.58,1, 643,39. 85568, 3584 4.,
40.1, 36.4, 36.0, 24,8, 23.1, 17.2, 14.2. [0211] To the pure
corrpound (@722%1925 0(2)235@2&1%}%5 df‘%sol ved in diethyl ether (4 nl) was added

oxalic acid (0. [@?1173] QoA I Ehdctb%bglo 21 ha61) (RsoNel -in didthyf @hdrgd mL)
crystals filtered -49 WO 3/ 057872 PCT/ US02/ 41617 _and was /gecrypqﬁlp_%ldl gt hyl

et her to grasedtitveonalie hed P Ad7 armelk i digthyd gther (2omblg The fagmg

ammnlumae wi cThefh z kiBe edftso oxli i Hbhw1o ik 6
(amon um AGSH AR et R de e Bl W opioas canlowh) mrons-

4- ( 3- Chl or(@pnopipin)aceatg) T hIFLUH- benzo[l 4] oxazi n- 3-one (81MF2237h)

(0.96 g, 3.78 mmol ), K2CO3 (1.05 g, 7.57 rrrml) Nal (1.14 g, 7.57 mol) and
4-butyl pi peridine (0.56 g, 3.97 mol) vvere mxed accordl ng to GP 11. CC
(Sl 02i He pé-erelf 1 QNG -(2 O uty - diperglin g -be Vi3 243

729 .' H NVR ( 6 665 452 (s 21
T o S o, %feri?gtzf-‘*-?%m”%f"%%)( St RN s %WEF%%%%
3H), 2 18 (139 g, 3ldp mﬁo1§31<2¢0891 Z(Gng 9@5)mm<11) 6&'31((11485 %83 Pmbohiand 2Mptylpipe@igine
1.17 (m 6, 141.4,
T31 6. " 12a083 830 Smdlbers MRy hOPEE of U HorggBaidt, O dignd
?(2) 19329 l%tléo%n@ourlzﬁ’(s ngZz:hlsﬂ) (é k6 g587%)4 ENMR)KHDI}I;)'BW a1he6 poi(e, Z}Ign@@Unﬁ .88
g, mo 1SS0l ve in
acid (0. 05 dH)U‘.-%”X SeatDl 399 6 Gt 3 %‘EH&P <€ m§)4 %g)f%d}j ?géfza?%
filtered 1.92-1.82(m,4H),1.65(d,J=9.6Hz2H), 1.31 (s, 9H), 1.29 — 1.17 (m, 9H), 0.88 (t, J = 6.8 Hz,
3H); *C NMR (CDCly) § 164.6, 146.1, 1433, 128.1, 120.6, 116.6, 112.2, 67.9, 56.5, 54.4, 39.8,
36.4,35.9,34.7,32.6,31.6,29.2,24.8,23.1, 14.2.
[0215] To the pure compound (0.178 g, 0.46 mmol) dissolved in diethyl ether (4 mL)
was added oxalic acid (0.044 g, 0.49 mmol) in diethyl ether (2 mL). The formed crystals filtered

and washed with diethyl ether to give the title compound as oxalic salt (0.19 g, 87%); HPLC-MS
(ammonium acetate) [M+H]" = 387.4

4-[3-(4-Butylpiperidin-1-yl)propyl]-5-methyl-4H-benzo[ 1,4]oxazin-3-one (8 1MF941x)

[0216] 4-(3-Chloropropyl)-5-methyl-4 H-benzo[ 1,4]oxazin-3-one (81MF941b) (1.08 g,
4.48 mmol), K,CO; (1.24 g, 8.95 mmol), Nal (1.34 g, 8.95 mmol) and 4-butylpiperidine (0.66 g,
4.70 mmol) were mixed according to GP11. CC (SiO,; Heptane/EtOAc 10:1-4) gave the title
compound (8 1MF941x) (0.814 g, 53%). '"H NMR (CDCl3) 8 6.97 — 6.83 (m, 3H), 4.41 (s, 2H), 4.07
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and washed wth diethyl ether to give the title conpound as oxalic salt
(0.22 g, 91%; HPLC-Ms (amonium acetate) [ MH += 359.3

6-t ert - Buwgl 03457632 ( 4- but yl - pi peridi n-1-Y) propyl | - 4H benzo[PCT/ubp2/41617

oxazi n- 3-one (81MF2248F) [0214] 6-tert-Butyl-4-(3 -chloro ro; | ) -4H benzo[
1, 4] oxazi r(t 3="ohHz(BHNRAT48H) = 1¢.8 H32HY, 2.9 9533Iﬁ713llﬁ (& K28 éB 1g6 (6 /g5

I 4 7 I
were i xed"Sdbordiig rd ey . &8 (E/gnton BLpanl AuDe) dbf/ufp s )
title conubyiaH);('81MMR4EPT1;)Y 4.16863,01,50879%9.2, lE-I8 VR 6(8CDZA.B) 118.87 693, 55.56.548, (m

2H), 6.91 2H), 3.99 (t, J =7.2 Hz, 2H), 2.89 (d,
J=6.4 m4262¥%8‘§3582122‘(1?%2%*3523é549? . 1.92 - 1.82 (m 4H), 1.65 (d, J
= 9.6 Hz 2H), J{oﬁlzl (s, TOhe, puﬂeczelpounﬂ ((1.777(gn0 AHhmolPdi8BIvet! in diethylﬁetl&rﬂtmL)SH);
13C NWR (CDC13) S 164. 6, 1 20..6,..116. 1 2...67

56.5, 54. 4vasagde oxaligagd (‘%%4679& m°‘é2“ é‘eﬂ’ﬁ %er Gghly: jlg?t?%'m %ﬁryimls Vil
[0215] To fiRRdPil SvaskiAPO Bicthil RS 1§ £V 46 titlTBdpotihd 80 bxatid shin (@2 et h§a%)et her
(4 m) was added oxalic acid &H A_4 0.49 mml) in diethyl ether (2 nL).
The f or med Ry MSdprmpripparade) [ ve eld with diethyl ether to give the
title conpound as oxalic salt (0.19 g, 87%; HPLC-M5 (ammoni um acet ate)

[ MkH] += 387. 4 .

4- 3- (4- BUthpH@;

81NF94I 02 :3 L ) hon n
E81|\/F941)8 El- ﬁhgtﬁ‘ (: It i%ﬁ]f?ﬁ“%p?ﬁyi r}laﬁ/mﬁtdayi {ﬂhob&ﬂxzpa ( m@g@bm( 640ne

8.95 nmol )g, &84 nnndil,lle(F@: @e&glgdll%lﬁg nookeN (2 Oilg,%@ 6§T?HF‘)1) Wér‘geblﬁtﬁlﬁéé‘aldéf@c,(épgl ng

Egls;éilx)cc( 01%%%&1& '{Q%Eeg@gk%é Eﬁ% NF%]\? dPl‘}) C@a(‘!)&‘)zt h@pt&r{eyﬂtgAg a0 Ak e {nlgs

2H), 4. 07 compOundRUSFIBBEIA. 89@7%sn2imocw¢l;) 86.97 (d, 3 +§20H21 ,6.8 69780, J

= 10.8 Hz 2 6 10. 8
e 20, egin. 45433 Z?f% %H%t I €75 (%H) 3y OWF%Hgg%sz?l&é]o:(?O e e
9H), 0. 87 128 (s, 31, 698 1H9 (m3H)); 1. a@(a NVR2(HZDZHB .35 -11618. (8, 945088 (t, 12420z,
128.9, 126,8,,s 4. 5 4
29.2, 25. 3“% o érm%cé&x;)lg &2, 13527?31%1?%3leaée?%ﬁ’m}ﬁg%d”(%éi%5‘83’ D%,
nmol ) di f)SIUNSgIOI{IhﬂFQE[Bﬁw e3. h,ezlo (L) was added ;)xal ic acid (0.047 g, |
0.49 in die et her r cr al.s were I an
was hem th di e et Horthg Ry fg?‘(?@)ot“ﬁiegaq?% &gsd lfs%\gedd%{ie h&’{ %téﬁrﬁ“ )21
2 | 22(()/% 5 \:VP :—Qﬂéﬂsofagm? o mmge(o a Q}}n;)[)l\ﬂkﬁleﬁixyl fﬁl-)‘érb o) mL% 1Th2 1formed crystals were

u i peridin- -7-ne - en oxa
(81MF2246 F§1¥qr5h§@] waghqdawith ﬁ’@ﬁ‘éﬂp?%‘ﬁ;}? Eive t‘PFeE(ﬁlﬁ/?O“mQP ?&‘8‘[&&" ' @ég? # 37%he

( 81MF2246bypi( A amhon BB HRPIMAHIK2033] (1.89 g, 13.68 mol), Nal (2.05 g,
13.68 nmmol ) and 4-butyl piperidine (1.02 g, 7.18 mmol) were m xed accordi ng

to GP 11. CC (Si 2; Heptane/ Et OAc 10:1-4) gave the title conpound
( 8%'\/%246 P23 - R Ry Biper @ -y 1) pldp YR ch1670G LR 0 RHEbe 876] { Moxalin=-6he¥8 MaF225 k), 6. 82

[0220] 6-Chloro-4-(3-chloropropyl)-7-nitro-4H-benzo[1,4]oxazin-3-one (81MF2253b)
(1.23 g, 4.05 mmol), K,CO; (1.12 g, 8.09 mmol), Nal (1.21 g, 8.09 mmol) and 4-butylpiperidine
(0.60 g, 4.24 mmol) were mixed according to GP11. CC (SiO,; Heptane/EtOAc 10:1-4) gave the
title compound (81MF2253x) (0.698 g, 42%). 'H NMR (CDCl;) § 7.61 (s, 1H), 7.36 (s, 1H), 4.66,
(s, 2H), 3.99 (t, J = 6.8 Hz, 2H), 2.85 (d, /= 11.2 Hz, 2H), 2.34 (t, J = 6.4 Hz, 2H), 1.94 — 1.80 (m,
4H), 1.67 (d, J = 10.0 Hz, 2H), 1.31 — 1.20 (m, 9H), 0.88 (t, J = 6.4 Hz, 3H); °C NMR (CDCl;) &
163.4, 143.4, 141.9, 133.9, 122.1, 117.7, 114.8, 67.5, 55.5, 54.4, 40.5, 36.4, 36.0, 32,6, 29.2, 24.6,
23.0,14.2.

[0221] To the pure compound (0.128 g, 0.31 mmol) dissolved in diethyl ether (4 mL)

was added oxalic acid (0.029 g, 0.33 mmol) in diethyl ether (2 mL). The formed crystals were
filtered and washed with diethyl ether to give the title compound as oxalic salt (0.125 g, 80%);
HPLC-MS (ammonium acetate) [M+H] = 410.1
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m 2H), 4.54 (s, 2H), 3.94 (t, J =7.2 Hz, 2H), 2.86 (d, J = 10.8 Hz, 2H)
37 (t, J =7.0 Hz, 2H), 2.28 (s, 3H, 1.92 - 1.79 (m 4H), 1.66 (d, J =
.2 Hz, 2Wp,0305B312- 1.18 (m 9H), 0.88 (t, J = 7.2 Hz, SHCTAB®R/MNWR (CDC 3)
164.2, 145.3, 133.9, 126.3, 123.3, 117.7, 115.0, 67.8, 56.0, 54.3, 39.7,
36.5, 36.0, 32 7, 29.2, 24.9, 23.1, 20.8, 14. 2. [0219] To the pure conpound

acid (0. 0&3g3Ee ' '
filtered and Bhﬁﬂ mnthdn&thyuﬂ@bMﬂpﬂl@Hgmneuv@@mmnﬂkme¢@Mﬁﬁﬁﬁﬂﬂd§96&a||c

2715 (4 bt R e Yo SRR EE b b S P Bifrioing (04 . 5.

one (81MF2283xinol)| Ve Qixéit £d2biaing-t4-G18 1- Clil Gi@pHepyhy/EDARI 10 B4y kvbehe afle

o) Natcopped (BMEGE At £ 0 ARG RCRET T #6500 B 4T eI A
were m xegy gecoj g vy tpsi?lﬁ— 1@@}{&8.! 22.34ent-ane/Hzl ¢ 1.89:- 174 (mgave1 56,

T e A Sl N DI SR Bl

ﬁ’ 2::')') 212§”7 {277 422‘{ ‘il‘ﬂémsl?d'ﬂ)% 54994, 3-3919 &@ 5(360 343 190.2, i4§723(1d14;z = 10.0

8
163. 4, 143 4 Jmm 1739 tig pu1ez<2mzpourmi1(? 171 g,101"47 Iamolé ?lsg)lvedsn élethshethef (ﬂo‘lé
36.4, 36. O%asgg%dgd o{a?l %Eld%& 09y o 7D meoﬂ)‘]in %wt}[ﬁ) 2ehld (2T19L§ NG AR CRRAURELe

(0. 128 ssolved 1 n diethyl ether (4 was added oxalic
acid ( o 02@teged d3@ishaviowirh diathyll ethenyd give Hesr titfepcomppundTascoxpli sld0209 8t AT%) wer e

filtered h o give the title conpound as oxalic
sal t (0_1§%g1¥@§g§gmy%ﬁﬁigﬁﬁgh¥k n?%n%acetate) [ MFH] += 410.1 -51 WD

03/ 057672 PCT/ US02/ 41617

4-[3-(4-Bu %I k»i ~ 1= ?i) | ]-7-chl oro-4H benzof 1,41 oxazin-3 -one
(81MF2271 x = =4= -chl oropropyl ) -4H benzo [ 1, 4] oxazin-3
-one (81MF2271bjn2%4). 953\ 4 gnL vialdths rhavked, wik? GOBcK1@&ofdpyd)-4-HerGo mddxazinilaine

2.24 g, 14.9 nnDI 4- but jperidine (1.11 7. 86 m.xed
giCCOI’ dlgng {9 @it C@ﬂ% gleﬁ‘;y)y #Eip& 0:1‘Le°fii§’t)éi& e 19% e‘ﬂ‘é@éngﬁg‘ %dlry}['\ﬁléEN nd
Z 0 gr;o?nd (2 %&%&280190 fok 20040 me reaa% mixthteNMR e (pBat%k3 Yo @ryﬂesgauute@wamm HZH) ,
s
(t, J =7. ez&tqaﬁted m C£11C19§3 X 19_ nﬁé %nrﬁl‘ tzlzﬁ'_ﬁd t%Tugl'eg?’a“ Fl‘; V}jhaj:mgl ﬁltq_{zThelz_%nbnfé?) 1 -
1.18 (M 9aniO@8s Gtre e"}apora@e h{?mes@lﬁﬂd pukidfed VR @lpidt EtO AL 63 CH,CI/A600)
128.7, 127,127117, 116 55.9, 54.3, 39.9, 36.5, 36.0,

32.7, 29. werwﬁLCQ#plane@chorFélzﬁwe%fthe pure conmpound (0.171 g, 0.47
nnDI) di ssolved in diethyl ether (4 nL) was added oxalic acid (0.043 g,
0.49 mml) in diethyl ether (2 ml). The formed crystals were filtered and
washed wi thl3di4eButylbipenidied -vhprogyl e-fipera-4fi-heneol balowarimitonesSHIBMESSEs a1 t (0. 206

9, 97%; HPLC N@zé]am%!&ﬂ&%ép%eﬁ) Al b5 R4 dxazin-3-one (8173MF55b) (0.102
g, 0.42 mmol), K,CO; (0.12 g, 0.84 mmol), Nal (0.13 g, 0.84 mmol) and 4-butylpiperidine (0.06 g,
0.44 mmol) were mixed according to GP12. CC (SiO,; Heptane/EtOAc 10:1-4) gave the title
compound (8183MFS55F) (0.12 g, 80%). 'H NMR (CDCl;) 6.6.96 (dd, J = 10.4 Hz, J = 2.8 Hz, 1H),
6.87 (dd, J = 9.6 Hz, J = 5.2 Hz, 1H), 6.66 — 6.12 (m, 1H), 4.51 (s, 2H), 3.91 (t, J = 7.2 Hz, 2H),
2.84 (d, J=11.2 Hz, 2H), 2.32 (t, J = 7.2 Hz, 2H), 1.91 — 1.77 (m, 4H), 1.64 (d, J = 9.6 Hz, 2H),
1.29 — 1.16 (m, 9H), 0.86 (t, J = 6.8 Hz, 3H); °C NMR (CDCl;) § 164.2, 158.5 (d, J = 239.5 Hz),
141.4 (d,/=2.7 Hz), 130.0 (d, J=10.4 Hz), 117.5 (/= 9.3 Hz), 109.5 (d, /=23.5 Hz), 103.2 (d, J
=28.8 Hz), 67.7, 55.7, 54.3, 40.0, 36.4, 35.9, 32.6, 29.1, 24.7, 23.0, 14.2.

[0226] To the pure compound (0.12 g, 0.34 mmol) dissolved in diethyl ether (4 mL)
was added oxalic acid (0.032 g, 0.37 mmol) in diethyl ether (2 mL). The formed crystals were

filtered and washed with diethyl ether to give the title compound as oxalic salt (0.128 g, 87%).
HPLC-MS (ammonium acetate) [M+H]" = 349.2.
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GENERAL PROCEDURE 12 (GP 12) [0224] A 4 nmL vial was charged with

4- (3-chl oropropyl ) -4H benzo[ 1, 4] oxazin-3-one (1.0 equiv), K2COB (2.0

equi v), Nao 3d5®72quiv) and amne (1.05 equiv) in 3 nL drydvw@®Wand? shaken
at 60 C for 100 h. The reaction m xture was evaporated to dryness, diluted
with 4 nL H20, extracted |nto CH(err Cl(err) (3 x 10 m_) and flltered

t hrough a PEBHARvilprpe pDiiorfl zal hAlS -arpbs S1INEFE@S2%Y apor at ed
to dryness and |ed 2 o] C
 Dent anel Bt on 2 Clﬂ%g%ép'{&%?f)%eé L OBG A% nctt ﬁh;&’z e Ols1RieRsty

4-f 3-(4- But(@llplgpéﬁDdumvl)J,KyCprﬂolﬁyg JH 8- rﬁrhozlbrl\c‘.alm&)grizlﬁ[ml)@néﬁibnty&im&ne
(8173MF55F)

one (61751858 080 i+ DA 1 Bla oY AR a5

(0.13 g, 0.1t mbgndammmobm)yo D4 pEiShA)i HENYIB. (OBCY) 5 6638 44. T, )ZHv\/eﬁé(srﬁZH)ad

(183VF58F) 10005 503" “HCRNR | cbelsy 4 6/gebt B 9= 164 Bk 440 3R3 "

Hz, 1H), 6(d8!7=£(6115lz 2= 861, IHZ(m\DHf; 5 NMRIZCDE) § 168.16647-4 @, 12 24510 HeH) = 14651

L zﬁ)ﬁ?@l dgn v =298 7,1 4 Py P Gy 2 ot 658 4 58 f by

(m 9H), 0.1..ol, 37616, ﬁ=ﬁ8Hz$ld)7,8 Ss%lsblbﬂo(lcma)s 98321‘6492 245&35 (a2, J =
239.5 Hz), 1414§d J =27 H), 0 (d 1(1
Hz), 109.5 (d, JI02283 5Tpyhe p%sormwead (0J148=0é§ W@&?*SSO&VF@H dzs?slybet ‘?5443“L)

40.0, 36.4, wa?é added §)2ah§’ac1aqo ba2 g%, Z6 mfool)On dlétny? ethkpézﬁi) et B8R W RAORRRUN

(0.12 g, O. nnDI) di ssol ved 1'n diethyl ether was added oxalic

acid (0. 032ﬁlgered)ar@17wwhﬁ yith diegliybethg toegivrethe (tiple prounﬁeﬂs fos¢liteltdPy 8 teaBL¥oher e

filtered a YMH]QJ&E Aijhereip give the title conpound as oxalic
salt (0. lzgﬁpﬂ@y/&%jm Olm c tQy[gtvlrnrnnl umacetate) [MH += 349.2. -52 WO

03/ 057672 PCT/ U802/41617 4 [ 3-(4-Butyl pi peridin-1
yl)propyl -4 Fﬁggg!;g gggpmﬁv"prum&m%é%% Bn?aﬂﬁ%? @R 0227]

4-(3-Chl or , 8- ar 1t uoro- 4 benzol 1,4 =3-one (31 MF2082b)
(0.16 g, 0.60 mMmivR39] K2@([B-Om>rdp?o1g)4mp)91dnﬁ4rduj][l %iaz@@dne @1Mf9359))n(ﬁﬂl4)g,and

4- but yl 9 j > 12 CC
(51021 Fept orerErOate i ade 153 MR Nt TR L BB Bsnd B
65% . ' H NM6( ©isl)ByerS hix8B accofilingbto( @P12I1)C &i6GH Heptan@ERQAc 30:98) (ghve the itlé. 2
a1 b7 eyois GUEFED) fong d g4y M obim OpC o fef e 1 8 gy e i g Tl
i23%1m147 A2 @, J 3 438 HADHY) 4168.4.12 (m, 119), 241 E%)QH) 240 (d, JE011.2) 2H), 248. (tYJTg,S Hz,(:
327 bty D Sshspim by p0 E Vi I8BT4 T o lnga ¥ C! g gty P

24.8, 23.0, Nk @DALH828191T043 5L 198192 150PDIYNG, (£, 344 5950,8439, 0 §64isl §§@é ved
in diethyl ether ed oxalic acid (0. 042 g, O. 46 ol )

di et hyl et h&r6 8(@%@?9 1;fﬂé2f)o"r3r9éd e¥ystals were filtered and washed WI th
diethyl ether topgigfe the ud furEchnPIRADB62S, PGl 3R5IvddOn 1R 191 eBI% mL)

was added oxalic acid (0.020 g, 0.22 mmol) in diethyl ether (2 mL). The formed crystals were

filtered and washed with diethyl ether to give the title compound as oxalic salt (0.16 g, 89%);
HPLC-MS (ammonium acetate) [M+H]" = 348.2

4-[3-(4-Propoxypiperidin-1-yDpropyl]-4H-benzo[ 1,4]thiazin-3-one (§ 1IMF07KS)
[0231] 4-(3-Chloropropyl)-4H-benzo[1,4]thiazin-3-one (81MF07) (0.18 g, 0.74
mmol), K,CO; (0.20 g, 14.8 mmol), Nal (0.22 g, 14.8 mmol) and 4-propoxypiperidine (0.12 g, 0.81

mmol) were mixed according to GP12. CC (SiO,; Heptane/EtOAc 4:1-4) gave the title compound
(81MF07KS) (0.205 g, 79%). 'H NMR (CDCl,) & 7.33 (d, J = 7.6 Hz, 2H), 7.21 (d, J = 3.2 Hz,
2H), 7.00 ~ 6.96 (m, 1H), 4.03 (t, J= 7.2 Hz, 2H), 3.38 — 3.34 (m, 4H), 3.26 - 3.21 (m, 1H), 2.69 (t,
J=5.6 Hz, 2H), 2.33 (t, /= 7.2 Hz, 2H), 2.04 (t, J = 9.8 Hz, 2H), 1.86 — 1.76 (m, 4H), 1.58 — 1.51
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HPLC- M5 (ammoni um acetate) [ MtH += 367. 3.

4-[3-(4-Butyl pi peridin-1-yl)propyl]-4H pyrido[4,3-b] [1,41thiazin-3-one
(81MF939)wWpOidd9}672- ( 3- Chl or opr opyl ) - 4H pyri do[ 4, 3-b] [, 4] tPloiTaANozY4 34D Ne
(81MF939b) (0.14 g, 0.57 mml), K2CG3 (0.16 g, 11.4 mmol), Nal (0.18 g

11. 4 ol Xmadsid), 49Dt yI57.pétz dHne’q IMBO(GRCL) 6. BO-2mhdf ) 18Hel Hixddt- éclézéf“dl ng

(5,004 o, 3ty EH R TEBeRP 8 8 4 e H R, (o7 SR iy

7.25 (d, J 4 @3k, 1F) ;he@u@@ompa@d((moszgﬂp,smm@) dissolvad i) diethylgphef (# mb

12 202 a0 et b R mhbtel Sl 8 1

143. 84, 138te2d,and 38sheQ,with3dietQy, et 20 Bile tHBTitBGompdund2s o&Blic2@]t (369n3,, 7‘8/5) 99,

32.68, 30.78, 29.19, 25.20, .14 24, [0230] To the pure conpound
(0.064 g, }&L@WOﬁP@éﬁt@éihﬁ%d%@ﬁ’y ether (4 nL) was added oxalic

acid (0.020 g, 0.22 nmml) in diethyl ether (2 m). The formed crystals were

filtered and washed with d| ethyl eter t0|ve %he . ound as oxalic
salt (0. 16k -(4& l()g,!‘.!i-l, ) propy] nzal L4] ‘ 18

4-[ 3- (4- Propoxyjps¢r i dws bhhé%&pwp9l?)4htbeﬂ—ld{1bqaze@{nl3 4 msaMFm)é (orne @8 10FR7KS)
[0231] 4-(3-Chlorop ro%‘/ ) - 4H enzl%[ t hi_.azi n- 3-one (81M-07) é 80 et 0.74
ol ), K2G@Bol.0%:20s §0-14 4. B riveno) PJaOl (& 335 gnmalans 4rRgPXYRIEridine &

4- pr opoxy B4 GPPi)c €8, MHEREhcAGORE 4 NY) have @R 2itle CC
(s| 02i He?%@ﬁ%ﬁ)n‘gergq?&gd g“é)a\‘/‘ggltohe tutld\e@c1 e 81NF07K§§ go 205 g,

799 . H NVRpO@DCE BF 1 MFGBKSY) (0cl47 &, 26%9). ¢l MR (SJHCLs)p, 701 1608 Gn.dH, 5045 69451

7.00 - 6.9 , 2 a 33 3¢ 6 -
799 (m %@ﬁ}zzxég‘)(% tzf—‘{) ‘%})6((}3JJEIZIZ 2@3‘23372(5% 38 98, 9 73y 3 3¢ (Sml(xm'b}? @72 1
%&?Ugog/z4zml+)m 211)8?136@11% 2(Hg, 2HH)2, 101 B @, JzHa,ll 9053 7%@0‘?1)953;6?21851 (m )
139. 7, 128‘&@ 33@% I;‘?2‘112 1391%“2(&‘ @P@%i%’i%ﬁ 652%? N%ﬁi@glﬁm 11]565
31.8, 31.715.2%9.8,6723585, 510, 82.6,303324 9, Td.41 ¢ pure corrpound (0. 205 g, 0 58

1) dissolved in di t he dded J0xal
(r)mg4) mri)ls)sol xedﬁoé{]ﬂ | egf]’ﬁléerg”(‘azcﬂp) undﬁqé“? maén%ﬁmgg st ‘s’éd\(;]/g%%khg’ étP?rer gggand

washed wi thascudeémyialletabxer(o 098 @j 6.63 triﬂe)l)tlhtdh@h}d:(ampo(mﬁhLasT}mﬁamed swlals Were192
g, 74% . HPLC-MS (ampnju .

0 (5 (o pr s BROG  F Ty o By I R SO 350 S0l 60 & 86%)

( 81( 81MFOBKR) c M EBInoflufndicettid) M-l €pY3.3.- 4H benzo[ 1, 4] oxazin-3 -one
(81MF08) (0.13 g, 0.58 mmmol), K2CO3 (0.16 g, 1.15 nmmol), Nal (0.17 g, 1.15

mol ) and 4- propoxypi peridine (0.089 g, 0.60 nmol) were m xed according to

GP12. CC (&)@ pfiaphansi-Bfepd)- iﬂ/&a,romnidvmokazlnea oﬁmmm

(81(81I\/F08K5)) (0.147 g, 769 .' H NVR (CDCL3) 5. 7,11 -
6.94 (in, 311)[0236155 @Ad3-Chigroprapyde/- fé‘toro $H~b7n22[1b4ioxazlpi)3 ong, (§1(ﬂ\4"}(¥63t%@"é’ B e,

2H) . 3.28 1 6%imoh), ko) (01 g, 3278 nal), Nal (0.48 g, 3.2 mmol) and 4-butylpiperidine (0.24 g, 1.70
mmol) were mixed according to GP12. CC (SiO,; Heptane/EtOAc 4:1-4) gave the title compound
(81MF763) (0.26 g, 46%). 'H NMR (CDCl;) 8. 7.09 — 7.04 (m, 1H), 6.74 — 6.69 (m, 2H), 4.58 (s,
2H), 3.95 (t, J = 7.2 Hz, 2H), 2.84 (d, /= 11.2 Hz, 2H), 3.45 (t, J = 6.8 Hz, 2H), 1.91 - 1.78 (m,
4H), 1.66 (d, J = 9.2 Hz, 2H), 1.29 — 1.16 (m, 9H), 0.88 (t, 7.2 Hz, 3H); °C NMR (CDCl,) § 163.6,
158.9 (d, J = 243.7 Hz), 146.3 (d, J = 11.5 Hz), 125.2 (d, J = 3.0 Hz), 115.9 (d, J = 9.7 Hz), 109.1
(4, J = 22.8 Hz), 105.1 (d, J = 26.1 Hz), 67.8, 55.9, 54.3, 39.9, 36.5, 36.0, 32.7, 29.2, 24.8, 23.1,
14.2.

[0236] To the pure compound (0.26 g, 0.74 mmol) dissolved in diethyl ether (4 mL)
was added oxalic acid (0.073 g, 0.818 mmol) in diethyl ether (2 mL). The formed crystals were
filtered and washed with diethyl ether to give the title compound as oxalic salt (0.26 g, 78%)
HPLC-MS (ammonium acetate) [M+H]" = 349.3.
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2.69 (m 2H), 2.36 (t, J = 7.2 Hz, 2H), 2.10 - 2.03 (m 2H), 1.90 - 1.77
(m 4H), 1.61 - 1.51 (m 4H), 0.90 (t, J= 7.2 Hz, 3H): 13C NMR (CDA 3) S
164.3, 145043/04®827, 123.8, 122.8, 117.1, 115.1, 75.1, 6®CE/UNT4i61755. 5,

51.5, 39.6, 31.6, 24 9 23 4, 10.7. [0234] To the pure conpound (0.147 g,
; lepipe piyrirom 1k -b¢morm41thlavnne-wﬂ@é&éggl ic acid (0.048

g. 0.53 mml) et h ] ther e r r f| I ed
and washed wi t &?qiet hyl” e l(érP Ph éﬁb%)é)el%zﬁg 41]{}1%% g%g%n%pg%trll\?ozgvﬁx(gﬁl C s%lﬁ{
(0.160 g, ndeH), K2C®H002I‘§O(9armM) il (@cﬂ@o gt @) nindbHnd4-1@BAIdeepiperidine (0.050 g,

4-[ 3- (4-Buyt | di
(a1 63) (b hermach o BROR ) 2 ThE O e Os T e gt
(81NF763b)co&1§euéh@(gMF215)@)mm@J 3)3%)1<2{WR((@D@3)@7 38 zamm )H), Na$ -(2048, tﬁ) 3 2

mmol ) and 4 erid Q

Gy o 7&Pos 33 B Eher e oAs 4 e a0 ghde e Hey DS B R S T ) ©

205?36(9 452 231-b (2EDG1S - $90 fm,0H); 1.86 04.76 (i, :ﬂfbl)1313—747(m6216)90(86rﬁ 2H)
S

(t. 3= 678 3}1)1)13 ng(CDCi;)§é6%}an))§HfB6Oll%lg5 1%72,‘]132311 1%111_&1%%1_61% 1 29
- 1.16 (mss%FB54Q4%f(343(i 36.0; 32#'2923)3)3,,251;8@3&!\/31(@0 3) 5 163.6, 158.9 (d, J

= 243. 7 Hz 5 Hz)
9.7 Hz), 12)9 110738) 3 Togw. pBrW)HPOLm‘E@ 93”( %} ¢ lj) mm%‘e‘) dlisog%‘ oF %‘7%%15“‘%%(@”%4 3,
39.9, 36. (5'8 %1 ah oxgﬁc beid %@01% %2)4108mm3§ ik diethift ether &Qgﬁﬁh‘ha—@‘oﬁﬂé@ c@ut’a& were

conmpound i ssolved in diethyl ether ded
oxal i ¢ acifdtefed. a@aavaghedowmaethﬁmﬂ)er ith et¥F dhenitle eonipaynd as Oﬁfﬁljc S*’ﬁh(b 07% rgné o);

crystals Vﬁecg/ﬁ(axtngl(; gm?g‘gaééq ef-f; %45@ diethyl ether to give the title

conmpound as 0x HPLC- M5 (ammoni um acetate) [ MH] +=
349.3. -54 WO 03/057672 PCT/ U802/41617
O

4-[ 344- But, di : henzol«l 4l n-3-one (81MF26)
[0237] 4-( idepipesidin- o : ﬁﬁl"“.%oin@” MFO7) (0. 073 g,
0.30 mmol), sz](o m:aghloa:p@c@»ymmt)epzdmn]owne@@neg (8UMBOGIME0- 6% g 0.30

P ep TLc (Srbb el et oDl BB il En KOS AGARARR § G 050

g, 33%.'H. NVBH( OxXetS nixed decdiding t6. GH12( Paep ITIHXJ, (S¥0,2 BH,CI7MROH( i: 1)l gal) the tifle00 -

oy, 557 compogst G pik2gtforie alfh g Nk fBOlg 113Gef- Sy ofiiposs 0% by

1.78 (m 231116)%5 EY) §J7—74JHZZYH)( rr156 21, 0. 98& Qt 7. §Hz,2HJ, 241Hz2 38 ), GH)SL2NVR. 17

556, 55, 4m 38 531 31 (i, 18977 205w 39 9yr ¢ Tz oy "B B

the pure coapoynds (R6@3424, 193. %012@@'1)2 di ayal vesh ign7diseyhyd.6, sulvens (4361,)
was added oxalic acid {0.010 g, O. 10 mml) in diethyl ether (2 nm). The

formed cry2tHR28 4w 23.8i 1Bider ed and washed with diethyl ether to give the
title conpound @§4(ﬁxa| 4\ tﬁeaﬂtﬁe écﬂmpgg&l @.07@%%.21 mmol) dissolved in diethyl ether (4 mL)

was added oxalic acid (0.020 g, 0.22 mmol) in diethyl ether (2 mL). The formed crystals were

filtered and washed with diethyl ether to give the title compound as oxalic salt (0.087 g, 97%)
HPLC-MS (ammonium acetate) [M+H]" = 329.3.

4-[3-(3-Butylidene-8-aza-bicyclo[3.2.1]oct-8-y1)-propyl]-4H-benzo[ 1.4]oxazin-3-one (81 MF24)
[0241] 4-(3-Chloropropyl)-4H-benzo[ 1,4]oxazin-3-one (81MF08) (0.030 g, 0.13
mmol), K,CO; (0.037 g, 0.26 mmol), Nal (0.040 g, 0.27 mmol) and 3-butylidene-8-
azabicyclo[3.2.1]octane (0.029 g, 0.17 mmol) were mixed according to GP12. Prep TLC (SiOy;
CH,C1,/MeOH 10:1) gave the title compound (81MF24) (0.019 g, 41%). '"H NMR (CDCl;) § 7.22 -
7.19 (m, 1H), 7.05 — 6.96 (m, 3H), 5.24 (t, J = 7.2 Hz, 1H), 5.08 (s, 2H), 4.06 (t, J = 6.4 Hz, 2H),
2.61 (t, J = 6.8 Hz, 2H), 2.30 (s, 2H), 2.03 - 1.83 (m, 7H), 1.58 — 1.43 (m, 2H), 1.39 -1.22 (m, 3
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HPLC- M5 (ammoni um acetate) [MrH += 345.2 4

[ 3-(4-Butylidenepiperidin-I-yl)propyll-4H benzo[ 1 4l oxazi n-3-one (81M-25)
[ 0239] 4-w8-Ghswropr opyl ) - 4H benzo[ 1, 4] oxazi n-3 -one (81IVE®£1}801/©16®68 g,
0.30 mml), K2CXB (0.12 g, 0.90 mmol), (0.090 60 mol ) and
4-but yl i denepipenj 3liNe "¢ NNMBACHCL) 6. 128. Srmtﬁi) l%ﬁel xéa7 %clk2d0dil W0t d 7dp12.

o 710y - ATARRSTCCHERAF R 50, 0 SR fgb dpas 3P (ST o 07

5.12 (J = 7.4 PrB242]LH) Teﬂth5©u1(e8:pmﬂ1dr@nd (@0 80g, (0t05 ndmet) Fis®1vel in Ppthyl ezhea 2 mLY . 36

(m 6H), 2.26 - 1.8

0.87 (t, Jvasagded 91‘12‘“’ WRO ‘i’éé RIW TEsE ) dl"élg f%“ﬁwé ‘“]})4?‘% foﬁé%ﬁfs{ﬂfz‘gﬂi
123. 8, 12311§red3a33 wWashed WithldietAyl ethr tdgivd theSble Tcombbund, as m4al®, saBI0.P]2 8630L%);
29.2, 28.4, 24.8, 23.2, 13.8. &1?2440_] o the pure conmpound (0.070 g, 0.21
mol ) di sSHLEMSi Gmaeuimotc @AM B4 3%)°  was added oxalic acid (0.020 g,
0.22 mmol) in diethyl ether (2 rrL) The formed crystals were filtered and

e e ot a ey LS SOPOUNd 25, RAghbF.g2! U (O 087

4-13-(3-Butyli 8-a e ) o {0 be FRoddpxa
n- E} oﬁle (81|>\//F2i6% 0245‘1%13 ?1?&%&%136%&%%914%&%24&%{déﬂl 4] ox azpﬁM b()x 7!

(81MF08) ((0.12Bg, 350 mmm KAaeb1() 137!@@@3@19 (% 14%e.2 WWBD)and ReRpovE Py ’cﬁ‘eg,

0. 27 | . Toavzel | 2 -4) Qe |
0.27 megogcg %%Mogd%g@?& dgg&m & @é@ éc d;@% w’ﬁ%ﬂ@§34gﬁ2§avethm )

title comoumdmpamWMFZQ@)(ﬁQ% g, 85&@0)&1 FI(NWIBI @B@@és‘ Jo= §-8 31z, 1

1H), 7.05 6 5 . : ;

JH)_ o 100 23;592 1ﬁ)”bé§ld%1tj §%‘hz(} 2&‘2}& %3?4'3‘%@ 31 39551082(@ 21?4) 774 @ﬁ)((
7H) 1. 58 2.861(d43 (108 RAPH), 2. BAL-/1= 22 HarpHB 1.985 1\/&9 @3/4657166742(dp'c=rﬁ @é@zﬂﬂiau

15a. 0, 1058 117t SR BT o mE A EpRagba sk, 1, Jao g T

29.5, 26.8117206167,.2, 252%6823562], 5&3 B4, BO24B)5, TOI.1RS, méwawbmﬁa (0.019 g,

0.05 1) d lved ieth th | 005
g, O. (r)rgg ZTTTD: )Ssﬁ%ﬁ‘\{ |e!t ﬁ)‘?lt ‘%ﬁ‘ﬁ%?‘m@ A O(ELI%H? ¥ d abgsso(?ve OX% ng &ﬁérql " ed

?8 dovvas hedwyd /gdlae&l b@ulbmbldqo ber of @4gtrm>1)t 1h€thél)th)ﬂ leghet NPDY r‘iﬁmeafsmmdadrys@lsabrte

12 g, 509 moni um acetate). [ MtH] += 355. 3. 0

4- [ 3- (4- Bulijarest ﬁé‘r‘i"%ﬁ‘?ﬁ wlﬂg,%)emybsé'm meglvﬁa@iﬁa&‘% caﬂwﬂzaaﬁ% B A911R-25 2810k
(81MF2249) yp 0244 ( aﬁn{oglumghét%p%{gqykhéﬁg nmet hoxy- 4H benzo[ 1, 4] oxazin-3
-one (81MF2249b) (0.127 g, O nol ), K2CO3 (0.137 g, 1.0 mml), Nal
(0.149 g, 1.0 mml) and 4-butyl piperidine (0.075 g, 0.52 mml) were m xed

accor di ng EpNERAZ: R@%Eb@@zw piyane/ Et OAc 4: 1-4) gave the title conpound
(81MF2249)~(0. 14 g, 85% . S. 6.88 (d, J=38 1H), 6.67

(d, J = 2.4 Hz[0247}), @ 21911(‘d@l wa;@:chggs} with 41&0120r4pr|o|eyl) ili@ynzow Aaxagig-3-ong)
3.93 (t, (1% e%nv) 21'(_9003%26 qL(n§) N%Hb 0 equiv) and 4-Butylpiperidine (1.05 equiv) in 5 mL dry
MeCN and shaken at 60 °C for 48 h. The reaction mixture was evaporated to dryness, diluted with
10 mL H,0, extracted into CH,Cl, (3 x 13 mL), and filtered through a PTFF Whatman filter. The

combined organic layers were evaporated to dryness and purified by CC (Heptane/EtOA¢ or
CH,Cl1,/MeOH) or prep TLC (Heptane/EtOAc or CH,Cl,/MeOH).

4-[3-(4-Butylpiperidin-1-yl)propyi}-6.8-dichloro-7-ethyl-4H-benzo[ 1 ,4]oxazin-3-one (9SMF60)
[0246] 6,8-Dichloro-4-(3-chloro-propyl)-7-ethyl-4H-benzo[ 1,4} oxazin-3-one
((95MF52(2226)) (0.30 g, 0.93 mmol), K,CO; (0.26 g, 1.86 mmol), Nal (0.28 g, 1.86 mmol) and 4-
butylpiperidine (0.14 g, 0.98 mmol) were mixed according to GP13. CC (SiO,; CH,Cl,/MeOH
10:0.2-4) gave the title compound (95SMF60) (0.24 g, 59%). 'H NMR (CDCl;) § 7.10 (s, 1H), 4.65
(s, 2H), 3.93 (t, J= 6.8 Hz, 2H), 2.95 — 2.81 (m, 4H), 2.33 (t, J = 6.8 Hz, 2H), 1.90 — 1.78 (m, 4H),
1.66 (d, J = 10.0 Hz, 2H) 1.30 — 1.13 (m, 12H), 0.88 (s, 3H); °C NMR (CDCly) & 163.5, 140.6,
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2.86 (d, J = 10.8 Hz, 2H), 2.36 (t, J = 7.2 Hz, 2H), 1.90 - 1.80 (m 4H),
1.64 (d J = 8.8 Hz, 211), 1.29 - 1.17 (m 9H), 0.88 (t, J = 6.2 Hz, 311):
13C NWR (@D@b®57682 168. 8, 155.6, 139.6, 129.7, 117.2, 107.PET/U0246:1768. 0,
56.1, 56.0, 54.4, 39.9, 36.5, 35.9, 32.6, 29.2, 24.9, 23.0, 14. 2. é0244] To
the pure dafpol28d. (2. 141232, 0l4$7 6|7rﬁD$5)8 ditds 00-Vetb 4 3681 B4 hy20 2e2hBr 24

was added 12>§aij £ I_ﬁ;il ?}Q?‘%ﬁgm shei]j)— Aof odi ethyl ether (2 ni). The

formed crystal’s ’were ere an wth diethyl ether to give the
title conpound as oxalic salt (0.15 g, 90% . HPLC M5 (anmmoni um acet at e)
0 A

[ MtH] += 36 ERAL. PROCE M}i@ was charged
with 4- (3% in- TS K208 (2.0

equi v), Nal (2 [02487Ui V- (B@Hlo&p&pyly%mupmmwbmo[(lﬁ]@&lwwnv) i ﬂ))SMEﬁL(’Z@B@))
MeCN and sh t 60 h.  Th t
tryneas. b pseodard: % Ok Hen | Rl SRl ik 3 SRS SBAIaH-A013
filtered t hnQughon vi-mirdhatseding to GRY3. cmglozc@mcm&oa{ g@mﬂé) lgaweeths tifler e
OO A eaoranp S s bl SH e R FPE 85/ 5 A8, 1 PERGAZMID o
g 53 §”4 Blﬁ%d(@;igﬁ%a%rﬁéliﬁz?wlisﬁ(d é =1 0.8 Hz, 2H), 2.31 (t, J = 7.0 Hz, 2H), 1.87 -
|1 C or o- e enz oxazl n- an 13

6 8- Di chl orB-@ (8)- b6 G 6 p%%ﬁ‘% 37 1.1 iyl 12 m&g@@“eﬂ géﬁ Afy "G AR

(( 95'\/':52%?’:)@3 5(193 30 59 8 (@ P32 4800H), 13&%@@@% 04, 3@12}3 130.7 &ﬁJmmft 1)1z) Nedl.1 (d)J28

i peridi ne
accordl ng &0@213111@6d(8|¥®§ 4p1@)b2d02‘/%033ﬁ82b6§64§5 %éf}@ f’(h% 316|4t F’ggc%ound
( 95MF60) (%02549 5;;93@1 HNR (CDCI3) 6 710 (s, 1 H). 4.65 (5, 2H), 3.93
(t, J = 6 5795 . 2.81 (m 4H), 2.33 (t, J = 6.8 Hz, 2H), 1.90 -
1.78 (m 4H), mzm (dTOJhe:pth@nnqznd g 033 romal) digsofyefl in gighyl gshegg4 ml)

3t I5C W LB Boh GG 0% 1 Amgn3h ANELGEREERE) AGT/HERA ARGl were

32.7, 29. Xltepell, S1d WabhG| WiB diethyl edher2to i fhe txﬂpu@nmn(i @mﬂicmﬂte(eéi & §§%)
[MH—I] += 4 A3 44- But |VI LD -vl ) ProPvl 1- 8-f | uor o- 4H benzoF
l41oxazi n%%%’y%(églwgblyl% )?[?)iﬁ 34 1l or opropyl ) -8-fl uoro-4H benzo |
1, 4] oxazin-3 -one (95!\/F51(2085)) (0 25 g, 1.04 mmol ), K2CAB (0.29 g, 2.1

ol ), Nal (0.3 B ﬁi_ Rl ggzlgimyﬁggma oo S0l coshatls 110! )

were m xe -4)~gave th
title conpound OQ@NFS%)BrbﬁonmhloﬁB&ﬁ)yl) Blﬂubﬂ\ﬁf( Eﬁﬁi[s)nt OSaﬁn %ne 6. 84 (m

oH), 6.79 - t
(d, 3 =1 0(9éMﬁ§0(2‘3ﬁ49> (OQF%Q 0(??7 m‘?i‘Olﬁ%CéH%sz;?@rés s ‘T“’gr; Na‘io %‘3 & 915§E’2£6°1)2T§62
(d, J = 9. 2ukWipipdtilline gﬂ%@ g 028 %@n&)%er@hﬂxed@c@ﬂdlﬁém @PB @CQSlB; CRIAIL,/MeGE NVR
(CDC13) S 163. ? 151 = (i $ (l Hé H%é zél 7 (d,
J = 3.5 Hz)0:0. g_—ékgaye Ia: tlty compgur@ (ﬂE\)IFSSii 04@ 2 éSA) H WRA{C 3) 59 g (m, 2] =
3.4 Hz), %)@6.7556.84 (R4, 4,90 0aH)3P9Ft, B57 8 H32H2.81 ZDJQ, 10%4{28211% A.(t, V4. 1.
= 7.0 Hz, 2H), 1.87 — 175 (m, 4H), 1.62 (d, J = 9.2 Hz, 2H), 1.27 — 1.12 (m, 9H), 0.84 (t, J = 6.8
Hz, 3H): "*C NMR (CDCL) 5 163.7, 151.8 (d, J = 246.0 Hz), 133.8 (d, J = 14.6 Hz), 130.7 (d, J =
3.5Hz), 122.1 (d, J=8.0 Hz), 111.2 (d, J = 18.4 Hz), 110.4 (d, J = 3.4 Hz), 67.6, 55.8, 54.2, 40.0,
36.4, 35.8, 32.6, 29.0, 24.8, 22.9, 14.1.

[0250] To the pure compound (0.040 g, 0.09 mmol) dissolved in diethyl ether (4 mL)

L‘(

was added oxalic acid (0.009 g, 0.098 mmol) in diethyl ether (2 mL). The formed crystals were
filtered and washed with diethyl ether to give the title compound as oxalic salt (0.040 g, 82%).
HPLC-MS (ammonium acetate) [M+H]" = 427.2.

[0212] 4-[3-(4-Butylpiperidin-1-yl)propyl]-8-isopropyl-4H-benzo[ 1 .4]oxazin-3-one (111MF02)
[0251] 4-(3-Chloropropyl)-8-isopropyl-4H-benzo[ 1,4]oxazin-3-one (95MF98) (0.112
g, 0.42 mmol), K,CO; (0.115 g, 0.84 mmol), Nal (0.125 g, 0.84 mmol) and 4-butylpiperidine
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[ 0248] To the pure conpound (0.29 g, 0.83 nmmol) dissolved in diethyl ether
(4 mL) was added oxalic acid (0.078 g, 0.86 mol) in diethyl ether (2 ni).
The formewoanysteats were filtered and washed with diet hyIPOﬂYIBmzl4t6o7g| ve

the title conpound as oxalic salt 50 31 1(); 85%9. HPLC-Ms (a
acet at e) [0ve43] g 044 34B0lBwere mixed according to GP13. Prep TLC (S10,; CH2C12/MeOH 10 1) gave

6- Br ono- 4- 3 4- hut I fWﬁ
oxazi n- 3- QCQWEg%}dpleﬁ\ﬁ@? Q%QGB%/ 3)9%09%/ %’%%‘3;%%#@?]2(%3??441? i)enzo[
1, 4] oxazi aH;z 3-961(€ J < PSNES) 2084(m), 11D 286d.g,= 1. 2Kz, rﬁﬁrblZﬂO (k7 Ho. 24l

0 o) {6l 40 58 S0 I B o W B S BU9T% i, 2

t he t|t|e(@pagp&md4maw§58)7 5( 028040226, 135%112 HENRR 6ICHEL.30-%536.4935.2, 38.584

(m 2H) 6.79 - 4 459(s 2H), 3.93 (t, J = 7.4 Hz, 2H), 2.81
(d, J = 1898 %22 23@%11\?}2 0 Hz, 2H), 1.87 - 1.75 (m 4H), 1.62
(d, J =9.2 Hz [02’5'2), 1T2?he- uile ébﬂlp()llfﬁd (QH)S 25 0164m(di) dissotvedingdiethid eti®Hy4 mLC NVR

(CDC13) S 163.7, 151.8 )., 3 d,, J= Hz) , d, J
S5 Hoves sasoronels st BOTS ) ¥ gl gt dngeo g, e Qg el ylert
Hz) . 67. 6,f1eRd%nd Sthsked Wh @wthyﬁﬁh& to %ﬁfe&he 8¢ SompAnd as B4li8,sal220.97 g188%).

[ 0250] To t he ﬁére conpound 0 09 mol ) dissolved in diethyl ether

(4 ) da@wamp@aa%ﬁt@ %Héog”& -0.098 mmol) in diethyl ether (2
m.). The forrred crystals were filtered and washed with di ethyl ether to

ive the title conpound as oxalic salt (0,040 829 Lum
gc et at e) [@&Mﬁ&gﬁl@mﬁh@dwﬂ 2 hydroxy-propyl] 6- metgyl 4H A enzo I%xgznmg‘) one

4-[ 3- (4- Byt yiiRdqeri di n-1-yl ) propvl | -8-isopropyl - 4H-benzo[| 4] oxazi n- 3- one
(111MF02) ] 4-(3 -Chloropropyl)-8- |soproE -4H benzo [ 1, 4] oxah | n-
-one (95MF98) ([025:312 @ dgy. 42mpmobl) waxzloreed ot 1@?%6106@% Argyrispryylmetdyl- 125

o 05 TRt R R84 eyl YRGUANIRL 2 DETLLBAE e i o) 002

10: 1) gave(o ovhe, 0. m Irrﬁndk)omtiainﬁdHEﬂMO"E})e :(ntxuas wgs sl@ge;@ at 40HONiOR7¢ dpod 3yas S

ED ,992' 89 (taerg;g‘}en ca_l_x%exztral_?gi n%?_rbredui F%Bl’eiS{Jl’e aj‘lgi thgreilaﬁzwa %&Jted% Et%A%Z(ZéS %lL()

4::')') 1 66 4nd,wadhed vAtBwiter, (12 HL), biing, Aried dve? Bla{S.. Fibiaion, GorB8nt(atipn Under Gddcedyz

3 "C NVR (CDC13) .8 164.7 5, 12 6, 1.1

67.7. 56. G)res\gggezand ggr1fg;at1%r50f4the {;:g%ge wé%%gsh dh&gna?ogr@l}y 102 f}é,%ﬂi/fgétﬁ?e%éigg,
14. 2. [025g1019 g’abhethPHﬁ@prfé&IEpﬁkUaﬂ%ﬂ é@()gﬁg, G4%. ‘ﬁ@qmqtbgcotb)s&mz/@dlﬂh 6@bed,hyl

ether (4 mL) was added oxalic aci

(2 mi). The=ReTedHr§8t éré JmteHz lé)t ééé&é%d%é%@@zv\%lﬁ%“d?etﬁ%?ly(lme?hgr to
gi:\éteat 2)6 E 51_’1‘33 §5°§E§§W§C§ o?s; 2%9)8?42' ; S)S@bi 1.4 @ 195, 288%0,40 (HPUS; MB1 (8ARRI1IGM
But yl pi peri U@&](ml,-zyll))I-B--Hy@r@xﬂHﬂ)rloﬁSylllw&mn%IﬂhQPO 8+ 568281, ANYEREHOR) dne
101186 166.0, 143.7, 132.4, 128.8, 124.4, 116.5, 116.4, 67.5, 65.9, 62.8, 54.6, 54.5, 46.1, 36.3, 35.6, 32.2
(br), 29.0, 22.8, 20.0, 13.3.
[0254] The product was dissolved in diethyl ether and oxalic acid (1.1 equiv)
dissolved in diethyl ether was added. The formed crystals were filtered and washed with acetone to

give the title compound as oxalic salt (0.033 g). HPLC-MS (ammonium acetate) [M+H]" = 361.3.

(R.S)-4-[3-(4-Butylpiperidin-1-yl)-2-hydroxypropyl]-4 H-benzo[ 1.4]oxazin-3-one (1011585)

[0255] Epichlorohydrin (0.48 g, 5.2 mmol), Cs,CO; (2.3 g, 7.0 mmol), 4H-
benzo[1,4]oxazin-3-one (0.52 g, 3.5 mmol) were stirred with dry DMF (7 mL) for 22 h. Thereafter
the mixture was diluted with ether (50 mL) and washed with water (10 mL) and brine (10 mL). The

organic phase was dried over Na,SOy, filtered, concentrated under reduced pressure and the residue
was purified by flash chromatography (SiO,; CH,Cly/acetone/MeOH 95:3:2). The resulting oil
(0.50 g, 2.5 mmol) was dissolved in THF, 4-butylpiperidine (0.43 g, 3.0 mmol) and K,CO, (0.83 g,
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[0253] A dry 4 nL vial was charged with (R S)-6-nethyl -4-oxiranyl net hyl -
benzo[ 1, 4] oxazi n-3-one (0.090 g, 0.41 mml), 4-butyl piperidine (0.090 g,

0. 60 nmmolwo BBAEG32 (0.097 g, 0.70 nmol) and dry THE (2 nLpCTAIse2/miext ure was
shaken at 40 C for 74 h and was thereafter concentrated under reduced
pressure @b weresiddedeandals: eadtion eds stiakdn AERQONG frI3 hailhe reagiepn\ieas Heseeafiet h
water (10 nml), brine, dried,over Na2S F|I - i er
reduced 6?‘&%@#@ Hpder pGRYPT CRIESER aF(PlltPle rFse15| d&)g?\r/hunﬁg)?%?g %hrdotnmsgtg irggraphy
(Si02; m@@@@iﬁ&ﬁt@»@é@@@ﬁm 85tolglvé5)hegalte:otnlpenﬁl K43 g Gdmmpl, 36%xn HONMR

L0580, <c@£u>>ss B, dry7 2 Wb (Al 4, 30 1% P Tt 2 g3

2H), 3. 95 ﬁ—g ém(cﬂd"b 83, O§2Hz)239)8 6@J=1H)7H2 a9, 282(b8d4J(=rmo 1H), 2.23 48 ;
2,40 (m 21% 1 51

1.35 - 1. 1& J% Horp), 26399'626(@1 2. - 1860I-(l2’) 5Hmé4mwe5( c%%?&%o ./ 1%31}8%1043 7,
132. 4, 12§vﬁ§éé§%ﬂ) 5 1)36%@ 845 813(99 4, 12@8 1522 66069, 1662, 87.4565.654 5545, 465,363,

36.3, 35 13. 3. [02541 The product was

di ssol ved 351, mecbhyw @tZﬁénlhhd oxal i c aC| d (1.1 equiv) dissolved in

di et hyl ether dde oy, tal I endd Liebes: a&qjd $ i th
acetone to Jgi t e t??ﬁ &"Co %u& wgge lsgo%%?)xlg ?igtﬂga |t r( . 033 v \gﬁ mﬁsww

( ammnl umcﬁuseltvat i@ YiefHyi-éther-wa3 Gd_deB The(meed crystals were filtered and was ed with acetone to

o 1017 sosf " Y8R BEREHFB PRl aR o%}fggﬁ@ﬁee%gygawoﬁ@e i -gamei 13

nmmol ), 4H benzo[ 1, 4]oxa2|n3one(0 52 g, 3.5 mml) were stlrred vmth dry
DMF (7 m) for ) efyher (50 mb)
and washed-4 priase was

dried over NaZSMsnfl I F@l'[(ﬁ\dng G@ﬁhﬂaﬁfwroaﬂﬁéﬁ mdeforr(&/cméw(@megmpcrednaml)t%e
residue was purified by flash chromato 2 2C

95: 3: 2) . ﬁwérqxé@enwlk HybemeplLAlgxagp3gne fs‘gg Zﬁo@)‘ (Rﬁétgor@}y? % e?éé’ 5 3/%@
4-but yl pi pgtd.d c}(l@roﬂﬁlrlg; gave Qhed M JonibBehdZEEBpHAl Biditg was -d5t8rrﬂi\®d031/ ABIG72
PCT/ U802/41617 . were added and the reaction was shaken at 4(3 C for
72 h. The anelysis K@nra{palsAﬂJnéﬁQe&F‘t%ﬁ g beeasi Frofiédiethemaine Péd&é’eﬁ OprBEW)de and
t he residue S, pu <ed f (Si02; CHzCQ 2/ acetone/ MeOH 85: 10: 5)
to give thlbe \t@;%t/fée) Qoi?poun(gz(od?%tbl%cl 2 mml 3599. "H NVR (CD30OD) 6 7.32
(brd, J = "THRMRz*C NMR ard HBL(ﬁl\/Edspémalc‘ﬁif@werm@&w(alﬂthhOS@ ofthd zre@nic ¢AMPURE:,

2H) , 413 4.03 (m 2H), 3.91 (dd, J= 8.8, 15.2 Hz), 3. 97 (brd, J=10.7
Hz, 1H), 2.87 (brd, J= 10.1 Hz), 2.43 (d, J =6 Hz, 2H), 2.09-1.96 (m
2H), 1. 69-(R,ﬁﬂ—[(%@-BBH)mpehd&&-%heilﬁb_MD\LﬂHYibeﬁiz@ﬂ)ﬂokazirﬂ-&m@(lallﬁﬁl)); 13C NWR
(CD30D) 8 165.8, 145.8, 129 124.0, 122 1 116 67. , 65.9

54.7, 54.5, 46 18258¢ 3A% 546“L Wl yay Eﬁgediﬁtho&%é‘sé m%s %’]% ik
product wagfiosSo |o\fed (R E’) dﬂ?—'(@ﬂuty@tpbﬁdm-&% p%ﬂkdxﬁ]pr&pﬂ}ﬂ](l—berﬂzoﬁm}d»{\a)ln 3-one

di ssolved in dieth The forned cr ta S were I ered and
washed wi tﬂoblé%ft)éﬁ’réﬁ%o 1&.%01? Wéiw FHFél @&W&iﬁ?&edﬁl SRePEIE 3PS al["&y 2r5) .

HPLC- M5 ( er Yy %@&Qﬁéf’) neaMitel 7 éf}?ﬁl?z -mmol) was added and after another 2h at rt the
reaction mixture was quenched with water (2 mL) and extracted with EtOAc (3 x 10 mL). The

organic phase was dried over Na,SO, filtered, concentrated under reduced pressure and the residue
was purified by flash chromatography (SiO;; CH,Cl,/acetone/MeOH 90:6:4) to yield the title
compound as an oil (5.1 mg, 12%). 'H NMR (CD,OD) § 7.25 (dm, J = 7.2 Hz, 1H), 7.00-6.88 (m,
3H), 4.49 (ABq, J = 15.2, 18.8 Hz, 2H), 4.06-3.94 (m, 2H), 3.69-3.61 (m, 1H), 3.25 (s, 3H), 2.94-
2.82 (m, 2H), 2.54-2.36 (m, 2H), 2.10-1.94 (m, 2H), 1.64-1.55 (m, 2H), 1.25-1.05 (m, 9H), 0.81 (t,
J=6.8 Hz); >C NMR (CD;0D) § 165.9, 146.0, 129.1, 124.2, 122.7, 116.8, 116.1, 76.0, 67.5, 60.2,
57.2,54.6,54.5,43.7,36.2,35.3,31.8, 28.9, 22.8, 13.2; HPLC-MS (ammonium acetate) [M+H]+ =
361.3.
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() 4 [3-(4-Butylpiperidin-I-yl)-2-hydroxypropyl|-4H benzo[1 4l oxazi n-3-one
(1011'S95) [0257] Follow ng the nethod outlined above for

(R/'5) - 4- [Wo(wdnbisry| pi peri di n-1-yl)-2- PCT/US02/41617

hydr oxypr opyI] 4H benzo[l 4] oxazi n- 3- one usi ng (R (-)- epr chl or ohydri ne
(97% ee), ${RH 3-f3awenty hlloeteSrwtHpropyl -4z benzol ¢t l9xaging-g8s npound.
The opti c%ty was determ ned by HPLC analysis (Chiral pak AD, 250 x
4.6, 5 m [i-PrOH diethylamne 95:4.7:0.3, 0.5 nL/mn) to be 96.3%
ee. ([a] D20 = {0289] c =EfctBoroltdthi) (0.48HgNYR, nidd), l\rmC@mo(mplchBr@rp@bt HHt

data were i dentr cal t he.racem ¢

S)-4-]3- (A?CIE?{]y‘ﬂﬁiaﬁ‘er ( %GR§)-§§ET{{9% H‘BB?E) ﬁre(r)epsyt/lfTIEd fc—}l-méglnzoff? E@%)ﬁoarzz |2 rlrl-' ljeéerrrager

( 181| ﬁ9 1) tﬁ&r%&.&ire Aaﬂalyutéh With vthal (S0vas.) ehsted edthwirdtdr (N RIL) Bnd thery brige (18 mipp| )
and then a_ solution

(R S)-4- [ihe@r%ulmhﬁepwrda‘?ﬁ oer NSO filtish eOIEBENTY Wap s prossure and the

1, 4] oxazi f}es?m@%s Grifthb$8Rgn (C@(QQQ’: Cgizcl?/a&&orm’méQH D53 dy. \Of Tiderefultinglojl (MAS0
added and t he meure was al | oned ery peat

Mel (7.5 Ig 0G91rznqhmr5)d1%e§e%a’d%f"a{ha “élf)t%?e éf%ﬁ“yﬂ?%a?”f’f‘a‘f @%%r &a%t1 on

m xture Vgl Cé‘hecgoé’\éo% B B FrdoB Wk ad@Bllaréhd Bk wid §Hakdnt 068 °C Borxy2 10
m.). The organic phase was dried over Na2SO4, filtered, concentrat ed under

reduced prﬁ@smxterea\m thanepourediipfo sthen@s ) waslied vitywater4 S0 i PRl 3gien BPRS

(Sl 02i CH2C| 2@ dsd 1@ wadhedRAH beinesl 0anLYi |
(51 g, 19 PR (BRTRELE T RGPt oA oS ;gm
3H) 4. 49 c(néquerlia;S_@ Ptered. e@nqqztratgi-gndemre@}@ecgpg@umﬁndz% res@ueggasg)uelfeg

? 6252 C%ﬁ%rsexl(:_pxdngiﬁgd'foﬁ}g\%gdzbfxt%h %H)(slgé)c%c% a\’g’gm(enﬂ/leéltﬂ)%/ 13/5{1_-‘{23 ylel@fhe (tl'ﬂb

( CD3CD) 8 cb@bothd (0460 @, 3302 Yrdm 4HDAnD]1,4)@@ziH;3- @mﬁ é{ NMRS (qDC17)65 @42 @ms’ =

(armmoni um S8t TR (10 i taBa. 2315 08 B 200 4 K U 18P TR

S)-4-[2- Wﬂg@?}(ys@n(ﬁr)pﬁrmyﬂ bHg2cd4qii@ JZ 4.8, 12.5 Hz, 1H), 2.22 (dd, J = 9.2, 124Hz) 2.16-

1] oct - 8-yl ropyl]-4H benzo 3 ) ~[0 59

Epi chl oroh %é) 2Hp 148- ]g @n, 2?%12)1 %&’2%@3(3(4% 1§4 m, %ﬁg% o % 7z(d[

1, 4] oxazi n; 37-q08 €ONMR EGDEH)B 163D, 143421189, $t112aaedz2va tltvmrlysa\d%'g(,m nj_()oq or
22 h. Thereafter the mxturé was diluted with ether washed wi th

wat er (10 8.9, 5aAd6 héh3 b6 Tha6.p.128- 5283, 28 2hd. bRgdni4c3: B Qéw%enmﬁfr@aafﬁ%er

Na2SO4, @\II ed3gr,: ncentrated under reduced pressure and the residue was
purified b ash (Si @2; CH2Cl 2/ acetone/ MeOH 95:3:2). O the resulting
oil (0.060 g, 0.29 mml)was drssolvedrnDI\/F(15n1_)
3-pentyl -8;az 2. 1] Dhigoand Cs2CO8 (0. 30
g, 0.81 ' ’ 0 for 72 h. The
m xture was thejo2¢ur ed- GMro-Zeﬂmtmma(tli}&ilmtp)peme(@@@cg \I\AStdnnWht%be(lmﬁl #dg)tazamd

t he water pha extr thr OrrL LR

phase was ﬁ/ﬁ% @d‘svﬁ ’BIPP ‘f{%@%gb & (rar e ol\)ere2 %X'%qurfd;e ed’ b

concent r at @dkdan@ @5 °C gHUE BATHRIBiIS LY wasadildtet Méthregiser (Qembpmmdpudshddi veich byter (20
mL) and the water phase was extracted with ether (20 mL). The combined organic phase was

washed with brine (10 mL), dried over Na,SO,, filtered concentrated under reduced pressure and
the residue was purified by flash CC (SiO,; heptane/EtOAc 70:30). This product (0.080 g, 0.34
mmol) was dissolved in DMF (1 mL), thereafter 4-butylpiperidine (0.053 g, 0.37 mmol) and
Cs,CO; (0.23 g, 0.71 mmol) were added and the mixture was shaken at 65 °C for 24 h. The mixture
was then poured into ether (25 mL) washed with water (10 mL) and the water phase was extracted
with ether (20 mL). The combined organic phase was washed with brine (10 mL), dried over
Na,SO,, filtered, concentrated under reduced pressure and the residue was purified by cation
exchange CC, followed by flash CC (SiO,; EtOAc¢/MeOH/NH,OH (25% NH; in water) 97.5:2:0.5),
to yield the title compound (0.075 g, 21%). 'H NMR (CDCl;) § 7.05-2.92 (m, 4H), 5.01 (brs, 1H),
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cation exchange CC, followed by flash CC (Si O2; CH2Cl 2: acet one: MeCH
85/10/5) to yield the title corrpound (0.060 g, 33% (from
4H benzo[wp4Boz®Z2 n- 3-one) ). ' H NWR (CDClS) 6 7.42 (dm J PET/UROR41d27 1H)

7.05-6.94 (m 3H), 4.60 (ABg, J= 14.8, 16.8 Hz, 14.0
Hz, 1H), 4(32885,?}1284 @hﬁbrsﬂ%)ﬂ 57 (brs., 24, 2@ brs. 242 %Q%fd of "J%zf‘ ’gz 2’11% 159%F§82
2.22 (dd 83 2

1 72-(1. 55(‘(“rnmé|—l|)271 li"%@“ ?%4 ?4 %%H)L 91%) (3?91(2?% (6#1 ﬁ§H3)]H) dmg chh) ° 7.2
Hz). 13C NMRS( CBAL3)9.5 1263, R2.8148.5 132872, 612443, 448369, 361(17”52 29131é3é

8 SR (% B 0

4-12-(4-Butyl pi peridin-1-ylnmethyl)allyll -4H—benzo[1 41o0xazi n- 3- one
(1231502) k0260 I

4H benzo[ 1 7 S C

were m xed wit |‘[025|61[T1- DNF aml wevial sh&kenchmtgecBS @ithor (BSh4-biﬁblb1 (ﬂ stlerpd- was
diluted with ether 20 t

phase was fbwtqpawlémpwdm% (ép%(ég 5(52@‘??{?&4 51’4286‘1?8%; 4n o érggg 2?8 nv\n/glgl

washed w t.h4kq4 AR #3_) MH)e, mﬂ{dr@QaSOéﬂ%d NB@SQ4 for 70 Int 0 €k ﬁamﬁemag afneell whtler
reduced pressur’e an the residue was (gurlfled by flash CC (Si02i

hept ane/ EtNDAQH 26d 809red Tindugh prsméll tlicg Q28 g, Cat@’n@ZFXC}f?ﬁﬁq FCnaencgRtEation Yadfri n

DVF (1 rrL) ther eaf t er. 4-but WALE40) ghe: B9 R6C8
(0.23 g, i refsj“evyeeléled idLRARES sty ﬁ}?ﬁgg%ﬁ?agﬁ% fronsR0) n@eheFOATTE

The mi xt UI’E/SO\{)&S yielEthe pidel ncedpaund os et hid(0.¢125%, 8%)- WHIMEB. @ADL ES-T( 20 )

and the water_pha e d he T, ani c
Phase was. UBSAEAO (B @0’ mop ¥ Heh Glal el #2050t - P 3. 60
concent r atggh cf,mdﬁ 2r7adzwnqd1 pmgssmmsmdzﬂ)hen-esis due2Hba153ﬁsuﬂ6 (m,el@Hb;ﬂ ®dt.i on
exchange 0

vt or) 67 &éfﬂd%?m RaERTRS (AT i St ol 675 110 S0 . R

(CDC13) 84@695 194 5(5'714 6 &d 54)214 by 54.5, U, (d, 16(23\1&@) 0;3/2057673& 0, 31.9, 28.9,

PCT/ US02/ 17 4.8 4. 64 (brs 2H), 4.57 (brs, 2H), 2.94 (brs,
2H) , 2863(338fd32J— 104HZ 193182 (m 2H), 1.71-1.62 (m 2H),
1.34-1.15 (m 9@%324 g‘g édeugt wa@ d?ssmed Mmth%i}?gth@w%ﬂ CREHS hei® (11 &ﬁu\ﬁ
145. 4, 129. 2, .9, 113. 9, 63.2, 54.4, 44.8, 36.6,

36.0, 32. 8d15529/c(3;n dZ@h}{l etherj_vﬂas@ddqdp’[kg_ We(da’m?@ffﬂvmﬁﬁ ﬁ]é“é?da%né)waﬂ\ﬂd Pﬂlth ace tggﬁp)to?)
o {1011 & iuma ] 3
( )-4 [ %&%@ Fg%%oﬁoﬁe%s%kﬁw%rl}’ to.g39 fﬁnar ggxas ?Q%Mn A Rens ol iy 413496321 n-

-one (1011 movia
(R S)-4-butyl-1-(3-chloro-2- quoropropyI)plperldlne (0.020 g, 85 nol) and
4] . 3 - 2.3

4H- benzo| 09, GHM byiley The

and filtered th[(nﬁtgh ammahil \aall wa:sacmﬁgbdowttb cauctea(R)GF(Bﬂec@xlthnaﬂhgla)r@@U-4H

Concentratjon edu u oi | i f| d. by

flash chr o‘i’F&F‘E{ET g‘ﬁ?ﬁ}n' g?@é%gh@ﬁggﬁe&)étl&g (gg})‘%gl Blpetrlgm;?l Eé12\él\@ h'g% n

conpound agrydeN (% 1 .afd shalen a8 804C. for FANAhE cdackd)mifture WB-qlerdhed With water (1
ml), and the product extracted into EtOAc (2 x 1 ml). The combined organic layers were added a

cation exchange column. The column was washed with MeOH (2 column volumes) then the
product was eluded of the column using 8% ammonium hydroxide in MeOH (2 column volumes).
The product was purified by flash CC (SiO,; MeOH/DCM 1:20) to give the title compound
(108LM53-50) (0.193 g, 17% - 3 steps). '"H NMR (CDCl;) & 7.18 (d, J = 7.8 Hz, 1H), 7.03 - 6.96
(m, 3H), 4.58 (ABq, J = 14.3 Hz, J = 33.9 Hz, CH,), 4.05 - 3.90 (m, 2H), 2.88 (bd, J = 10.4 Hz,
1H), 2.71 (bd, J = 10.4 Hz, 1H), 2.25 - 2.01 (m, 3H), 2.00 - 1.92 (m, 1H), 1.83 - 1.75 (m, 1H), 1.68
- 1.56 (m, 2H), 1.33 -1.12 (m, 9H), 0.95 - 0.85 (m, 6H); *C NMR (CDCL;) & 164.9, 145.7, 128.9,
123.8, 122.7, 117.2, 115.8, 67.8, 64.2, 55.8, 54.4, 454, 36.6, 36.1, 33.0, 32.8, 29.3, 23.2, 17.1,
14.4; HPLC-MS (ammonium acetate) [M+H]"=345.3.
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1H), 7.07-6.96 (m 3H), 5.05 (dm J = 50.4 Hz), (ABg, J = 15.2, 20.0 Hz),
4.29-4.12 (m 2H), 3.00- 2.92 (m 2H), 2.78-2.60 (m 2H), 2.14-2.05 (m
211), 1. 780038876(m 2H), 1.35-1.16 (m [OH), 0.90 (t, J PCEABorkic1BH). 13C
NVR (CD3CD) S 165.8, 145.8, 129,0, 124.2, 122.7, 116.8, 117.0, 116.8, 89.5
(d, J = 174 rz) 67.4, 60.1 (d, J = 21 Hz), 54.5, 43.8 (d, J = 23 Hz),

36.2, 35. oxdNA-3Phe dlwst MpasoYli ssol ved
in dlethy equi v Issolved in diethyl ether

was added. The [62sdhred Eheystcmhr@umier 65) 41 (B flestogldmethyd-Prapy e -Reneat | Alogpzimé-opg

251 SR T et R FV e

-yl) - 2- metvyd repetepydebrdiibttd G20 hakinglab @G ford- duand 308 b Sr0deys-2e8Fd Y 4 i

al was char e | boribtin -
\il 4] oxail ﬁatéong n%ﬁg%ﬁrl\%%sﬁgﬁ )(§ @) 3@156&?&? érg% {(}L%ll Ve%g%e%"u dﬁ]gtl(?%ﬁ%% g,
1. 49 ol )0) .05drey 79N NMR (@DE1,phd.18 hak &iimatH)ERQ2 f 6196 Imdly)s 4.6FeBaekTt i on

m xture was enched w th t c t i

B one. (o d30 ey = St Gk audash daiiots 4587 (16, BOLRHEY-SAAT S Bep
col grm T@eggc(lghgm;m?ﬁz\gmmelmmmmoa)wém (O BHpRLP -t 1981gmt ), 1.85
roduct was uded of the col unm_using 8% i

(I?ol um vol-udg8)m, el B odut “i}va@{)pd? HE@D%EWCCO%%@Z%W
1:20) to g(heﬁﬁloﬁlt]ﬁlaketstk)qmmum (108le53 50) (0.193 g, 17%- 3 steps). 'H
NNR(CDC13) 8 (d 8 Hz, 1H), 7.03 - 6.96 (m 3H), 4.58 (ABq, J
:143Hz 339Hz C|—|2)405- 3.90 (m 2H), 2.88 (bd, J = 10.4 Hz,

2. 71 s 225-201(m3|—|) 200-192(m1H)
1y %QQERALE}{,&?@U@ (20 H. 1.33 -1.12 k?# 0.95 - 0.85

(m 6H); 13C NMR2GTDCL3)4 @Ll@aul xgas all‘sed7W1ﬂlﬁf8 ayprom@ehsterowie eqyiy apd the

115.8, 67.8 64,2, 558 5@ .
1258 S7 Sonin e 5l e el FPokg B9 B8 B <8 Buucind

PCT/ US02/ 4shélig whRontdnfed fqrd dByut THepegotion wixturd wyd quchmwm wates phnl-), apd BeAzo[ 1

4| oxazi n-3-0 4 0,

-1 odo- 2- mef! H@ﬁ%&éﬁ} E%ff%en oqdﬁ}l(?gxﬁggzﬁmﬁgcg &rgbuc?fégemm-e %ZntOE O0(63 g,
0.19 mmol )1 ang "Hrethdfnyﬂnccpbrgﬁﬂ(t diyere w(efé O3 oger N2.BB, amipdopicentyatib GXe (pT<7<120trT°l/_a)s
were reacted a ordJn 0 t : [ and at 70 C for 2
days. Purl?qutf’ﬁ cha“é’ﬁtg’fc @8%‘%‘3 ﬁﬂh‘:(fs?saé‘itj\%@}f]geggl §1(;&EC]-V DCM 1:50) to
give the title conpound (108LM22 20) (0 051 g, 79% "H NWR (CDC13) S 7.18
- 7.15 (m 6 (B, .

CH2), 3.9 " 3 C

H), 2. 88 (bd, [1)266]10 Thtiz coﬂnpdni)npl ZSFZEG(lodq ZJnethy]]:ﬁronI]-liH b@hit‘p[l 420)@614123 -OR (m

B8 T T e e

[ MtH] +=345M3CNE@EZNERAerdARESTEI AN dih g to @149 give the title compound (108LM32-29) (0.136 g,
65%). "H NMR (CDCls) 8 7.15 (bd, J = 7.3 Hz, 1H), 7.03 - 6.95 (m, 3H), 4.60 (ABq, J = 13.9 Hz, J
=31.6 Hz, CH,), 4.05 - 3.90 (m, 2H), 3.48 (t, J = 7.0 Hz, CH,), 3.28 - 3.20 (m, 1H), 2.79 (bs, 1H),
2.63 (bs, 1H), 2.27 - 2.11 (m, 3H), 2.10 - 1.93 (m, 2H), 1.92 - 1.83 (m, 2H), 1.63 - 1.52 (m, 4H),
0.94 — 0.86 (m, 6H); 13C NMR (CDCI3) § 164.5, 145.4, 128.5, 123.4, 122.3, 116.9, 115.2, 75.0,
69.4,67.4,63.2,52.5,51.5,45.0,31.6, 31.5, 29.1, 23.1, 16.6, 10.5; HPLC-MS (ammonium acetate)
[M+H]"=347.3,

(R)-4-[3-(4-Butylidenepiperidin-1-y1)-2-methylpropyl]-4H-benzo[1,4]oxazin-3-one (1081.M33-30)
The compound (S)-4-(3-Iodo-2-methyl-propyl]-4H-benzo[1,4]oxazin-3-one (108LM27-24)
(0.441 g, 1.33 mmol) and 4-butylidenepiperidine (111MF05) (0.204 g, 1.47 mmol) in MeCN ()2
mL) were reacted according to GP14 to give the title compound (108LM33-30) (0.293 g, 64%). 'H
NMR (CDCl3) 8 7.19 (bd, J = 7.0 Hz, 1H), 7.04-6.97 (m, 3H), 5.13 (t, /= 7.9 Hz, CH), 4.60 (ABq,
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[0265] A 4 nL vial was charged with the appropriate heterocycle (1 equiv)

and the appropriate piperidine (1.1 equiv) and shaken at 60 C for 2 days.
Et 3N (' / 2wolop/0dms2 added and shaki ng was conti nued for 1 aay/uSielsneacti on
m xture was quenched with water (1 nL), and Et20 (1 nl) and sodi um

hydr oxi deJ(=t]|4|t1|Hz B 160 HueGh), el J THEO Be.ddht2. f\lea?s38e(>m rEot -7 eneto (2

I e.c ani r [3 D%n § 165.0,
concentrat g(dtTﬁe J()B%%U@ 1358 pur%zg?biggg?& n exthange 3 | 'owed’ by
flash CC (1%. Q@%NpﬂﬁlgDmﬂ,lsm 122.7,117.3, 1157 679 63.7, 56.5, 55.7, 45.5, 364 29.4, 28.6,

(R-4-[2- I\/Eth - 3- (4- per|d| | | -4H benzo[ 1

41oxazi n- 336n '](jé'%i_lﬁg{zé)'%?(a RO i éll?]tee) Q?X

(S)-4-(3-1odo-2-net hyl - propyl ] - 44 benzo[ 1, 4] oxa2| n- 3-one (108LM27-24)
(0.202 g, 0 .61 mml .ln}o y-pi peridine (79KS66) (0.097 g, 0.67 nmmol)
in MCN (ENEAA QEEDLREIA ordlngto GP1l4 to give the title conpound

(108LMB2- 2 ( Qoz](ﬁ g, A 'ﬁl‘s’fh%)\ﬂal "whls DMRedGIKRL aﬁpr3prizﬁe hddetocydie (T eauIIVIZandl'H?

7.03 - 6.95 3H), 4 60 (AB 3.90
(m 2H), 3p1a1'(8g13¢qte piperidine (. l(k&qugv ;EtsNé‘/erf ‘?] %k?“n%t ﬁ% ‘ﬂf"r 4%?’% ?l:?s eaﬁt‘f’?)
2.63 (bs, Ltre \gaszauench%d $th (ohBker %H)nl) Znd ®t,0 (]1 rﬁﬁ) {nid sodith, hydroRide (until 38 10N

S T b el O 51 BRIl S e

[5]M+Eﬂ +4g 43:10%1%111’16(@ ’org%;]nc Qaye?sgwém Ri3d INa,$6,)6 and! Boneentidid CTMSploafaiis iriaic@ bat e)
(R) - 4- [ 3- (c4tiButxghdndefE olloper briflesh| CG/S)202MePHREMr A | - 4H benzol 1, 4l oxazi n-
3-one (108LM33-30) The conpound

(S)-4-(3-10do-2-net hyl -propyl ]-4H benzo[l 4] oxa2| n- 3- one 5108L|\/I27 24)

(0. 441 q, @)-833(&?3&&/1& devilof3y) ethy JRL g L0l

nmol ) in m.) were reacted accordl ng to GP14 to give the title
conmpound ( =30) (0.293 g, 64%9. '"H NWR (CDC13) S 7.19 (bd, J =7.0
Hz, 1H), 7.04- 6[096‘8]( m T8H) ,compdiihd ( t (S)-8-(=IodoR-thizhylEbiyl]-4-8EnzplABGxazinG20nA0

051051572 T SOZL 00 T, 5 s 152 By . Bty e

?:g) 0 112? 31 riling i Bﬂ;l\{@};}nL) Qfe&‘l’e&tea@cc(ofﬂlngﬁt?i{}?l’l%&fg1%\ﬁc @m&m& (16&1‘038-
55.7, 45, 535)’3050@ 8, 6§/h). 2 W%(CDC'JQ 547 3¢, J_r 61&*@1%@& ﬁ/f%? @arﬁ?a 69711(%[% t’ at e)

[ MH) +=343.3) @EMHE%@?WBE b §ii’)1§)16k&2ﬁ1)1367 fsmyvh ab (deas= @ham;ged
with the appropriate heteroc I&)}] uné) d@op i ate plper%ﬁl‘ ne
(1.1 equi Vg 2ilHELBN%12/(8 Jrii §- élﬂ”fdl 3ikén ! tS(G’QEIH} dr5841 V@, Siihd Pealct

m xt ure Wagin\l C 1 , 202l ) i

hydr oxi de (L}h?lg:%1 @agq%%wwew@gﬁg@ﬁ%z1g@gﬂggﬁc%8v?alsﬁe7x%%§tlzggl12'?13 6E7t920
(10 X | nligl.8160.0E6DNCA(41 081, I8.61137.1, The, 2%cb@Bi2ndud.cbofadd 4, | alieldsd; WLE-MBi ed
(Na2sO4) , nd concent r product was purified by cation exchange CC
fol | owed b Mo gf“’;%‘] ity 20). (R-4[3

-(3-Butyl -8-aza- bi cycl o[3 2 | loct-8-yl)-2-nethyl propyl|-4H benzo|

1, 4loxazin R’\% 4J8 [R/?ethyl 3-(3-pentyl-8-azabicyclo[3.2.1]oct-8-yl)propyl]-4H-benzo[ 1,4]oxazin-3-one

(1081.M39-36)

The compound (S)-4-(3-Iodo-2-methylpropyl]-4H-benzo[ 1,4]oxazin-3-one (108LM27-24)
(0.083 g, 0.25 mmol) and 3-pentyl-8-aza-bicyclo[3.2.1]octane (104KS32-2) (0.051 g, 0.28 mmol)
in Et;N (/2 mL) were reacted according to GP15 to give the title compound (108LM39-36) (0.061
g, 63%). '"H NMR (CDCl,) § 7.33 - 7.29 (m, 1H), 7.03 - 6.96 (m, 3H), 4.60 (ABq, J = 14.8 Hz, J =
37.1 Hz, CH,), 4.14 - 4.00 (m, 2H), 3.13 (bs, 1H), 3.05 (bs, 1H), 2.63 - 2.50 (m, 1H), 2.17 - 2.03
(m, 3H), 2.00 - 1.80 (m, 3H), 1.72 - 1.53 (m, 3H), 1.42 - 1.15 (m, 10H), 0.93 - 0.85 (m, 6H); "°C
NMR (CDCls) 6 165.0, 145.7, 128.9, 123.7, 122.6, 117.1, 116.1, 67.9, 60.9, 58.9, 58.2, 45.3, 38.4,
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(108LMB8-35) [0268] The conpound

(S)-4-(3-10do-2-net hyl propyl ] -4H benzo[ |, 4] oxazi n-3-one (108LM27-24)
(0.092 g,w0.02851enD| ) and 3-butyl - 8-aza-bi cycl o[ 3. 2. 1] oct areT(US0ZKS2D)
(0.051 g, 0.31 nml) in Et3N (% nlL) were reacted according to GP15 to

gi ve the B7.0) 86803pALAH7( 2OSLBS, 238) 220, 088, d4364HLC-MY fanquercrsstate) 7. 32
(d, J-6§VII—¥I }%—9 703- 6.95 (m 3H), 4.60 (ABgq, J =7.2 Hz, J= 10.8 Hz,
CH2) 4 bo n% 3.16 (bs, 1H), 3.07 (bs, 1H), 2.33 (dd, J= 6.1 Hz,
J = 2.1 Hz, 1H), 212(t J 47Hz, 1H), 2.01 - 1.78 (m 2H), 1.58 -
1.40 (m 511 : 1& 0.92 - 0.84 (m 6H); 13C NWR (CDC13) S
164.9, 148EX .,1171 116.2, 67.9, 61.8, 60.0, 58.1,
45.4, 38.7, 38. [@269]’37 1A ﬁihLG/;al 2Rarded With 24(3-Bdo4; mezlﬁdlﬁpp)’.ll)aﬁlfibenzci’[l,ﬂloxmné
HPLC- V5 (ammnl um acet at e

(R) - 442- MOPH(A0 eaupvd apapips b %Pé‘h%wéwals‘t”é‘t 50 °¢ fr gQ oy, Fhe reastion ixre Mt 2 of
1,41 oxazifiged EQNE2.5( Bl M- sﬁﬁbeanﬁ&SOCtﬂT}ﬁ@uém 80 hours. The reaction mixture was
(S)-4-(3-1o0do- 2- rrethyl propyl ]1-4HDb 0 4] oxazj n 0

(0.083 g, coneEBTaiffbIdjsseligd - ble'%tl‘ifp ( ‘%Jl-ia ‘%%‘1“‘(9[ %‘t"zcg‘]c@&ganzg'%ﬁ)oi‘ﬁéﬁ‘e‘i)
(0.051 g, @i m}) Whiathak 30 (9@ cothdinaed ganiiceigdre decontedirag! 4rdl BRTiSd by
give the title conp oundgg 108LMB9- (0.061 63% H NWVR (CDC13) S 7.33

36

- 7.29 (mcatlcm)exclwne%CCa @%(fé?ﬁtansfﬁ}()m‘ﬁ OBBWPE%gC J=14.8 Hz, J = 37.1 Hz,
CH2), 4.14 - 4.00 (m 2H), 3.13 (bs. 1H), 3.05 (bs, 1H), 2.63 - 2.50 (m
1H), 2.17 - 2.03 (m 3H), 2.00 - 1.80 (m 3H). 1 72 - 1.53§ 3H), 1.42 -
1.15 (m XQH-Flor@eK[2-meth@ss-(@rprongK) \ERronyH GIEOXRPIN-4-9BE 7 128, 9,
123. 7, 12@@%@%, 116.1, 67.9, 60.9, 58.9, 58.2, 45.3, 38.4, -63 WD
03/ 057672 41617 37.0, 36.8, 32.2, 31.7, 28.5, 28.3, 27.2, 22.09,
17.1, 14.3; HPLUGMG ( aifhorinpened 69AtfdyorofHE-iqde2388hyv progEdERAE ORHENIRE 16

(GP 16) [ L iperidi ,

4-( 3-i odo- %ﬁﬁ\/}\ﬁlﬁdﬁk{)@’{l@ g4lfﬁgenzg)[é#df]%r§)<p -per-ld 1(;en(emK%.66 (géfﬁ \g/)2 %agnr(rjlmglr)n ne
(1.0 equi i) MECN shalignveat reffd@eéading® ber@akxfrm@ ﬁOeﬁcforu beaysiend et © Walor 1
added Et3N (2.5 e and shak 6 i.on
mi xture waiy- %LB}{E’&EW CEioBFXEPESS @?\?E‘%ﬂi’%‘ C% W%%&?}yﬁgﬁy%ext ragt e%a‘?{r?te 0
CH2C12 (3xi{kYdndpbind @OELNIOLEN (0. zdzr g)l@g%) adHATMR M!mmm g6 (dd.er= 9THez, donbbned
organic | %&é)%le@ﬁcgncg&r aJt e4.—gH [I:{)Eééé(dgc} 2gyg HZcgt |209rlH§xli{1aJ1%e(A$C 9nd CcC
(Hept ane/ o3 (o0 | &l

met hyl [ | 4 3,44, joxmz9 Az, = one
(08tnB0- 27y 5 70]  FHE Gt i s PLoPYE 1 e 318, oo

(S')-6-Fl ulcsz dH- 13 (tobro 67- H?e?ﬁy)l, 382899 10p. WL, BAA Lt 1N PERARS AL 36! (M,
(111MF04) r 9 obm) éi K366 O NMR 3,
2.29 mol )i}% iq%e%\l %@]‘23{) h)vlvg?e%rgggt ggg))zg%?:g}rngl [r;II) shaking at 60 C
for 3 daysCind,)at1670, G8f5dd, J1= 952.8 Hz, 1H), 141.7 (d, J = 92Hz 1H) 1300(d J=42.4Hz, 1H),

117.7 (d, J = 38.4 Hz, 1H), 109.6 (d, J = 93.2 Hz, 1H), 103.4 (d, J = 114.4 Hz, 1H), 75.2, 69.8,

67.9, 63.7, 52.8, 52.0, 45.7, 31.8, 31.6, 29.5, 23.5, 17.1, 10.9; HPLC-MS (ammonium acetate)

[M+H]"=365.3.

(R)-4-[3-(4-Butylidenepiperidin-1-y1)-2-methyl-propyl]-6-fluoro-4H-benzo[1.4]oxazin-3-one
(111MF06)

[0271] The compound (S)-6-Fluoro-4-(3-iodo-2-methyl-propyl)-4H-benzo[1,4]oxazin-
3-one (111MF04)_(0.718 g, 2.06 mmol) and 4-Butylidenepiperidine (0.301 g, 2.16 mmol) were
mixed according to GP16. CC (SiO,; Heptane/EtOAc 4:1-4) gave the title compound (111MF06)
(0.40 g, 54%). '"HNMR(CDCl;) 8 7.01 (dd, J = 3.0 Hz, J = 10.2 Hz, 1H), 6.90 (dd, J = 5.4 Hz, J =
8.6 Hz, 1H), 6.89 — 6.63 (m, 1H), 5.12 (t, J = 7.4 Hz, 1H), 4.63 — 4.51 (m, 2H), 4.02 — 3.89 (m,
1H), 2.51 — 2.44 (m, 2H), 2.32 — 2.23 (m, 5H), 2.21 — 2.15 (m, 5H), 2.11 - 2.03 (m, 1H), 1.98 -
1.93 (m, 2H), 1.39 — 1.29 (m, 2H), 0.91 — 0.86 (m, 6H); ’C NMR (CDCl;) § 164.8, 158.5 (d, J =
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day. Purified by cation exchange CC and flash CC (Si O2; MeOH/ DCM 1:50 1:20)
to give the title conmpound (108LMBO-27) (0. 263 g, 63%9. 'H NWR (CDC13) 6
6.96 (dd,wd 3/097672Hz, J = 2.9 Hz, | H), .91 (dd, J— 8. 9PHZ‘,/USM1414519 Hz,
1H), 6.66 (dt, J= 8.9 Hz, J= 2.9 Hz, ,4568 J-317
hz, CH2), 239.98z), ddll 6 (1, i—123732)lr|i36211?z0@( J Bl 0- 81k, 123 78817(%1 JET 93 fi@ K%

4 7 m(iyﬂ%ﬁ@sé@%@ 99?}1'2%;09‘@3)7 5363858433, 86n, 2bH) 292, 27894 (2@3;

2.62 219195 (m 2H), 1.94-1.84 (m
2H) 1.6641.058.4m 4H), O. 95085 (m 6H); 13C NVR (CDC13) 81649 158. 5

1177 (d, 3 = B7A Lo T it &35 o hmol Wyglccty gmA gl il

Hz, 1H), %s3ddexBic achlr(09,04 G31. 75 mad])8n d&myogtherazm)gihegfong@ @ystaggﬁgerecg 3.5,

17.1, 10.9; HPLC niLum 0

(R) - 4- 3- @7d Bawhe W&Brﬁi&gﬁé‘ihf"rdﬁ" e tﬁ%/ % ?L“HeH%‘ A% At IO B B B B ez o
1, 41 oxazifnBormi@cetate) IMFG)= A 271] The corrpound
(S)-6-Fluoro-4-(3-iodo-2-nethyl - propyl) 4H benzo[ 1, 4] oxazi n- 3-one

(111M704) _(0.718 g, 2.06 mml) and 4-Butyl i denepl perl di ne (0 301 g, 2 16
a0k AGI6 G e 11 IMFQR
dd, . J =

mol ) wer o)
the titl d 1MF06 0, 40 7 0

570 e o S ThiorR | 1fhe c%%@eﬁ (613 UOIO%/?Lthfi&“aet R -beaaafi Aty
6.63 (m 1ﬁgq§ &1 11\%1:({45 0. 8173—%72545 rh%m%m) 4-Bﬂtg§>?»pendﬂe5d3mng 2243) mmdl) O2re- mHed9
(m 1H) 1Rk gl-%
2.11 - 2.08cqrdme MPlé]_C@gSLOZj_nggane/,EfOQq_ﬁ 1-41g§/9 the tﬂﬂefgm()?ﬁndé}z_})l 0 gllo 86

PQT/ 8;002/ ﬁgﬁ%&?&%ﬁﬁ 870 illd G 1%5)%{2511@6 9QH;5 88 (ﬁﬂéﬁpé%L%Esl%ZlH)J 5.57 o8

Hz), 122. X, A&ZZGHZdJ—JISﬁIQZ3HHZ‘902 1?6)@3 gn, Z(Hi 2.92 =278 (m, iﬁ%))“ioé 18/ (28 =
29.1 Hz), 926(% 0%?22 ,Tz 8?& 32 fs A2 10 %"’?32 216¥Qm42H?9 3% ?396111 9313 @90—

17.0, 13. are conpoun . di ssol ved

di ﬁt hyl et®gs (nf 6HNLIC NMIS(CWQ@ 1648 1i58.5 4 i/d- 2(3@ 41}@2) 1g11 61d > Hronbie), 1?910&1 ét hyl
ether (2 nL ter n hed -yist I er

to give the)lqd'ﬁ]% 11.8§rgzgund§ éﬁtg ?EKA sal?' % 903% g%ZWSH%B§7$SBX€a%$n| um

acetate) [4Mh3.7363616.4, BR) 3245,[29.5(29.2,23.1, 171 143

But yl pi peridin-1-yl)-2-nethvl propvl | - 6-f| uor o- 4H benzo[ 1 1, 41 oxazin-3

-0(111MF08) [0273] The conpound

(S) - 6-Fl uoro- 4- (0374]od0 T2- tﬁ@blh}ylcorﬁﬁ@ﬁ& () 534g1— be moal)ldidhbbrani dieth@-oime (4 mL)

(111MFO4) (0.873 g, 2.50 mmpl) an ut

were ni xedwasa?@é?ﬁr‘éﬁaﬁga?‘é (%g 1@@‘{“3?52“ ‘Y?—ﬁgﬁf ﬁﬁé%?&(ﬁﬁ%‘imﬁg cagtap%flﬁ’% )
title Com%%sﬂe@l%% cggtilyl(egmc@@) Qve th& 8 compbliliMR ok AHIGAB 0.8 47, QMI, HPLEMS0. 0
Hz,lH) 6.92 - 6.88 (m 68 - 6.64 (m 1H), 5.57 (g, J = 32.4 Hz, J
= 15. (azmomumqyztate)w r?h63%H) 2.92 - 2.70 (m 2H), 2.23 - 2.10 (m
2H) 2 04 - 1.97 (m 2H), 1.81 (t, J = 10.8 Hz, 1H), 1.72 - 1.61 (m 2H),

1.36 - 1.19 (m 9H), 0.90 -
(R)-4-[3-(3-Butyl-8-azabicyclo[3.2.1]oct-8-y1)-2-methylpropyl}-6-fluoro-4H-benzo[ 1.4]oxazin-3-

one (111MF26)

[0275] The compound (S)-6-Fluoro-4-(3-iodo-2-methyl-propyl)-4H-benzo[ 1,4]oxazin-
3-one (111MF04) (0.219 g, 0.6 mmol) and 3-butyl-8-azabicyclo[3.2.1]octane (0.10 g, 0.6 mmol)
were mixed according to GP16. CC (SiO,; Heptane/EtOAc (4:1-4) gave the title compound
(111MF26) (0.16 g, 58%). 'H NMR (CDCL;) & 7.16 (dd, J = 2.8 Hz, J = 10.0 Hz, 1H), 6.90 (dd, J =
5.0 Hz, J = 9.0 Hz, 1H), 6.69 — 6.63 (m, 1H), 4.58 (q, J = 14.8 Hz, J = 38.0 Hz, 2H), 4.10 — 3.93
(m, 2H), 3.16 — 3.06 (m, 2H), 2.33 (dd, /= 4.0 Hz, J= 12.8 Hz, 1H), 2.05 (t, /= 11.6 Hz, 1H), 1.94
—1.82 (m, 2H), 1.58 — 1.43 (m, 6H), 1.39 - 1.32 (m, 2H), 1.31 - 1.15 (m, 6H), 0.90 — 0.87 (m, 6H);
C NMR (CDCl;) § 164.9, 158.5 (d, J = 239.4 Hz), 141.6 (d, J = 2.7 Hz), 130.0 (d, J = 10.4 Hz),
117.5 (d, J = 9.3 Hz), 109.4 (d, J = 23.5 Hz), 103.9 (d, J = 28.9 Hz), 67.8, 61.9, 60.1, 58.2, 45.6,
38.6, 38.5,36.9,31.8,29.4,28.2,27.4,26.5,23,1,17.1, 14.3.
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0.88 (m 6H); '3C NWR (CDC13) S 164.8, 158.5 (d, J= 239.4 Hz), 141.6 (d, J=
2.3 Hz), 130.0 (d, J = 10.4 Hz), 117.6 (d, J = 9.6 Hz), 109.4 (d, J = 23.1
Hz), 103.wo(ad/05%7= 29.3 Hz), 67.8, 64.1, 56.0, 54.3, 45. PCTAGIY#1636. O,
33.0, 32.5, 29.5, 29.2, 23.1, 17.1, 14.3. [02741 To the pure conmpound (0.53
g, 1.5 mmol) di[e256] vedTe thediues dopipowntd{B1l6 €404l ymoRedissalyerbtr disthylicthen (4 @l)
(0.104 g, y Liher (BninOTHE @by S @hS fiftdrkd er ed
and vvashedva&\na?%mal%chac g’t(ﬁbg {)8?% l%lﬁleemtylit?lg dgorrp)oun as oirg ¢ salt

(o 614 g, anB%shedHRiIEdW‘lyl élammwvameattletcalnat)unfi Ré-pflakie s69.133 g, 88%); HPLC-MS
(R) - 4- [3 3- But.

| oct - 8-yl )a@n%glﬂﬁfeﬁagégﬂﬁﬁ% ﬁguoro 4H benzo[ 1, 4] oxazi n-3- one (111MF26)

[ 02751 The conpound

(S)-6-Fluor - ) enz el ' 3.

( 111MF04) BY~6-E lud thy]-3- 2 2 i 3 SknzoP 1 £18&azin- 10
g, 0.6 m"rmn}(u )mxed accordl ng to GPlG CC (Si 02 Heptane/ Et CAc (4:1-4)

(ad, 92 2.5 o 1033 iB”%hw%%%%Fg @.—é%luzrazf;@j% Pingf 95 S S

? 692;_0 6. ?3011{8%11\)[%081) @&g(% m}nc?f) dh 38 ehig]-8-dzabic380[8 2HAoctadkl)0. 104, D5 6- mBolY 3

2. 05 (t, Jvere plixgl Pl‘zcordin%o G?1@4CC (S%)zeilef’me/éﬁ)f‘ck%lég &avi%kfst“?"fzn“’%%@“‘il 39

- 1.32 (m(1?1|'ﬂ)ﬂ?27%(031]6 g,Sé%%SH(NNIR@ﬁ)Gl;)(B’PD} (-ddQI378(Hi]J5|ﬂ)OHz B0, SR(AICDEL3)

S 164.9, 15 8 8 41.6 (d MH%%M?WJ

10. 4 Hz), 5.2H7.J5 §.8HzJIH), §68- ¢63 (m, iHb4z§7((‘d+f 3143 I’éé-’s z 158 % 1 (7 (m.

28.9 Hz 6309 (B 2. _38. 61z D18, 2.88- 4.

28. 2, 2)7 42%2%1‘% %é)g( ﬁ{’%szdld Js%-@z ’/ 1&08?/{(53&%%20;60%% %2}‘31%17 08276]

To the pure, ¢H)rpc9|§ﬁdl 201 8HY 1.70 ~4152rtmo BH), d¥8 sA3d¢de 21, dB2rHyP (@t Hdk 083—m)
dded h ceh ,

Formed oryous PRy Caidk BT 1808 3sESRA) 5 DopEh M Rapera b Faido o 109

formed crys et her to7g|ve he title
conpound as 1@ &llz),d 184ald, J(09.1 F3),d09.88% = FPLENVE)3-§ @hio 8 e adey). JMbH] +=

‘;’]8(9_.,;:{9’_ g%lf{%ﬂgé&sﬁ %@%%% i%i%gidgg%xszg% 213 f%ﬁn@‘%’&'[ 0277] The

conmpound ( S) - 6- BRI8Ir O- 4o(tBe pure OorZpomed ﬁ)/ll6pg @pgllr)lmledbthd[illdidﬂhak%tmrrﬂ ng-)one

(010 . ovsenrorietc ass P hised Seduringeny BBRE ML Befbee Bl on.
4:1-4) gavadtiehdd witiediehyeeientd gl‘(e]tﬁelﬁﬁ-ZcZ))npbﬂldld’é ogalic8184Q.198H, me HEDCHIP S
7.13 (dd, J= 2.8 Hz 6.90 (dd, J= 5.2 Hz, J = 8.8 Hz

1H), 6.68 Camglumﬁceti‘i%)[wﬁlﬂk%ﬁ J=14.8 Hz, J = 40.0 Hz, IH), 4. 11 -3.94

(m 2H), 3.14 - 04(m 2H) 230(dd J=4.0H, J=12.8 H, IH, 2. 20
- 2.09 (m 2H) 206- 1 o1 (m
3H), 1.40 & NVR

(ChA 3) 8 164 9[02#?8 5 /3( %erWav%aQal %Margé&@vitﬁ (Sﬂ7 ﬂJoro-a (@ Idﬂ%hrmétﬁ@p@pﬁlﬁ J
4H-benzo[1,4]oxazin-3-one (111MF20) (0.274 g, 0.78 mmol) and 4-butylpiperidine (0.226 g, 1.60
mmol) in MeCN (4 mL) and sealed. After microwave irradiation, 100 °C, 60 min, the reaction
mixture was purified by cation exchange CC followed by flash CC (SiO,; CH,Cl,/MeOH 50:1) to
give the title compound (112KK04) (0.180 g, 63%). 'H NMR (CD,;0D) § 7.24 — 7.21 (m, 1H), 6.81
—~6.76 (m, 2H), 4.60 (ABq, J = 17.4 Hz, J = 15.1 Hz, CH,), 3.98 (dd, J = 14.3 Hz, /= 5.9 Hz, 1H),
3.87 (dd, J = 14.3 Hz, J= 7.6 Hz, 1H), 2.86 (d, J = 11.0 Hz, 1H), 2.73 (d, J = 9.8 Hz, 1H), 2.28 -
2.23 (m, 1H), 2.16 — 2.08 (m, 2H), 1.93 — 1.81 (m, 2H), 1.79 — 1.62 (m 2H), 1.32 - 1.13 (m, 9H),
0.93 - 0.88 (m, 2 CH;); *C NMR (CD;0D) § 166.1, 160.3 (d, J = 242.3 Hz), 148.1 (d, J = 11.9
Hz), 126.4 (d, J = 2.9 Hz), 117.8 (d, /= 9.4 Hz), 109.9 (d, J = 22.9 Hz), 105.7 (d, J = 26.1 Hz),
68.6, 65.1, 56.3, 55.4, 46.6, 37.5, 37.0, 33.6, 33.4, 30.1, 29.9, 24.0, 17.2, 14 4.
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= 10.8 Hz), 117.5 (d, J= 9.3 Hz), 109.4 (d, J= 23.4 Hz), 103.8 (d, J = 28.9
Hz), 67.8, 61.0, 59.0, 58.2, 45.5, 38.4, 36.6, 36.5, 32.8, 31.8, 28.4,
28.4, 28.WP 03053B7222.8, 7.0, 14.2. [0278] To the pure conmpeansot/@eid g,
0.41 mmol ) dissolved in diethyl ether (4 mL) was added oxalic acid (0.039
g, 0.43 mol) i[e2sd] et hi]ﬂe mohet WéQdIHSQ)VCd ThdeOBf s and ¢palia peid fdispeleqdeig Etghd
washed with di j it 0 198
0o0so " e édq%éhﬁte (AR e Sr&i {{ﬂgdfa%he%qggl HORnER AL fud Brhpolfl
(R) - 4- [ 3- (4 0Bt yd1piopes gpIHmLm-w JanfnawetthackprepPy i 7363 2%r 0- 4H benzo[ 1

4| oxazi n-3-one (112KK04) [0279] A mcrowave vial was charged with
(S)-7-fluoro-4-(3-1odo-2-nethyl propyl)- 4H benzo[ 1, 4] oxazin-3 -one

(111M720) (_Qp7-37u‘6r(94 [20mdtBy11Ba propdRbirkribint yy|prqpeti4di eezd Q4 RREFig3-ode 60 ol )

in MeCN (4 nL) and sealed. After mcrowave irradiation, 100 C, 60 mn, the
reaction l was purified by cation exchange CC foI | owed by flash CcC
(Si02; CH2Cl 2/ S0: ﬂe E&np(ﬁlh&QS)tﬂElubﬂow—(e lmrqametnyipl(owz KKCMx)zo(lOﬂfh}Bﬁing

63% . 'H NMVR ( 7.21

(Aé%, J = 31%64(1I-E‘4F2j)) £0. i‘?sl &, 193 ”@9@5 andg @f8p3(1?ﬁ?ﬂ“p5“dmelﬁ) 22’5 1‘%‘%% e,

;‘H)7’3 g’ 87 1§(£j(ij':1cct;rdmgl<§l G%lé)"ZCC 35162, Z{egtahg/EtCﬂAlﬂM 1 Z) @1@6 g, titid oemi;aurﬁ (IHZLMEZ'H)93

1 81 Em 2(91)375 g,ﬁ%) ‘H1NM§ (?PCE)—W 13- é’é’gimil@é Ty Gé%m ”8 ﬂaéﬂq»é ~d8 Oijﬁ )
1%204)\11\/5?1 6%93513;)4 & 1)%8 %.1 ﬁg% 2 (QQ!r - 98 sz‘iﬁ} 3’32(,HZ§ 22 (J;AlaH; AT (1. I 6. 11 9

105 7 (d, Hz TH2E.6 (H2)= 5.668, BH), 8526r 2 535(“3 3H3R2- 0 — A@%m ?ﬁ) 58837 £ (mszH)a

33.4, 30. (1:1[ 629 1% (ssﬂqb eoég% 2y, E/%@}VA'GH)QG’@ NQRO(MJQH%MCHMS@Q/J4=1§4179 Hfzp280]

The produ 0 0 and oxaliC acid dissolved in Et2

was added. mrse(dfm tedHe) yZSih(ldsJV\érOé{Zﬁ,l 116.¢ (& d =HtHRa B dn T A2-2&E) A2 £fb
ive the t I lot

gcet at ©) [Mkﬁﬁogggb'ggs 855 58! 5£5 Skt4s(0319619) 20 41B8G; M (ggmoni um
(R) - 7- Fl uor o- 4- jo282ret hylb-ti:fude mnmoanq/qm@ég; 1d03nmrhel) ldispalopdyin HiethaHethesri4 onl))

1,41 oxazin-3 - 1] .The,.c

(S) - 7- Fl uoV®s-id %C{;O’iah‘ga‘” %% (pz’gd‘b’b‘f‘ ‘nﬂﬁtg‘/g%%c%f % Wbk formed; crystals Altgredeo oy
(0.501 g, ghd4dskaatith caaﬂylzktmf legib@mylﬂtl@emm@uﬁdaas(&aﬁﬂ&ltgp 41 g4 3% BIPLCEB e

m xed according to GPlG%é:Lﬁ §§ gg Heptane/EtOAc 4:1-4) gave the title
conpound (@TAGRREYaceteig) 9 "H NMR (CDC13) 6 7.12 - 7.08 (m 114),
6.74 - 6.69 (m 2H), 459(q J:150Hz J =31.0 Hz, 2H), 4.01 - 3.88

(m 2H), ] - ) = 6.3
HZ, 1H) 3 [ D4 ] b ALY ) hLLOA PX 1 06 (m
2H), 1.88 HilMﬁélg(m 2H) 1 62 - 1 50 (m 4H) O 93 - O 87 (m 6H) 13C
NIVR (CDC13; S 162} 2, 158.9 (d, J = 241.

,125. 2
(d, J= 3.0 Hz),[028%. 1 (Tac cgmpaing Q%Y-Fluw@“ -ipdp- Z-Hwthmr@ypli‘ﬁbemél é O(%Fm' =

]2? g Hiz) 8; §T62 &% gl%Fg()g (?% 18 EU ?27 E%mrrcg% arﬁi 4- §J-t.yl$dené‘;§pe§dm§ J(O 905 ?11 ﬁ? gg‘lg)ll)\‘;'\éva@? n5

di et hyl et mied @&ording to GP16. CC (SiOy; Heptane/EtOAc 4: 1-4) gave the title compound (111MF29)
(0.393 g, 73%). '"HNMR (CDCl3) § 7.17 - 7.12 (m, 1H), 6.74 — 6.69 (m, 2H), 5.15 - 5.11 (t, /= 7.2
Hz, 1H), 4.61 (q, J = 15.2 Hz, 2H), 4.04 — 3.92 (m, 2H), 2.48 - 2.40 (m, 2H), 2.32 — 2.13 (m, 9H),
1.96 (q, J = 7.2 Hz, 2H), 1.38 - 1.30 (m, 2H), 0.91 — 0.86 (m, 6H); *C NMR (CDCl;) § 164.1,
158.9 (d, J = 243.4 Hz), 146.5 (d, J = 11.9 Hz), 136.1, 125.2 (d, J = 3.0 Hz), 128.9, 116.2 (4, J =
22.7 Hz), 109.0 (d, J = 22.7 Hz), 105.2 (d, J = 26.2 Hz), 67.8, 63.7, 56.5, 55.7, 54.6, 36.3, 29.3,
28.5,23.3,17.1,13.9.

[0284] To the pure compound (0.393 g, 1.09 mmol) dissolved in diethyl ether (4 mL)
was added oxalic acid (0.103 g, 1.14 mmol) in diethyl ether (2 mL). The formed crystals filtered
and washed with diethyl ether to give the title compound as oxalic sait (0.46 g, 94%); HPLC-MS
(ammonium acetate) [M+H]"= 361.3.



was added oxalic acid (0.097 g, 1.08 mol) in diethyl ether (2 nL). The
formed crystals filtered and washed with diethyl ether to give the title
conpound we oaxaterz salt (0.41 g, 88%; HPLC-MS (amoni umpaadatsat/ede1f MrH| +=
365. 3. .

(R) - 4-[ 3- (A-BA-QIB

1, 4l oxazi n- 3- 5(11|\/F29) [‘0283] The corrpound ) )
(S)-7-Fl u%‘-ﬁﬁ%—#odo 2- et hyl propyl ) - 4H benzo[ 1, 4] oxazi n- 3-one
(111MF20) _( 0. 516288} 1.A7mictomlaye aiatlwds uwrgpﬂl\dénébﬂﬁblmod‘} ﬁeloqm-mgiy@ropyl)m

The 1 t1e EOMPRURERTPI veae) (( 0V5d8 604y B+ PRAR [EBCLS)"6 7 17%% 1,

(m 1H, a@ab?&cro[ﬁz B8ct4n® (oZ)Isi)) g, 9.285mmoB. il MdQAN (7] ml}. dhd deled. Idjer Imcﬁ)yva('fq J=

15.2 Hz, 04 - 3,902
oH), 1. ggn%chatno\x} 1.007C26q_E11n gﬁ)rea|_q210r131§1xtun?|_w;aﬂ,sopu(lgx| é g]wa%H% eﬁ%angeéi%é)ll(aéeé g%)
igg 'I"VRl(Z gQgil(éb (ﬁlolGéIéIJcéz/m)@& %Zi)do oile Th2diB dbnigoind AFBKEONAP.007 5 B%)9'Hz) ,

22.7 Hz), NWB.(ED(QP) &7.34 2439 (mp {1D). 830 g 67é§m7gﬁ)5é6s‘s(’*§% %5%1y969é(£§9 3,

28.5, 23. LHpd ., M(ﬁ&?z/ 914§ 92841 sbod he), BL%e(da:qrmwmz(ﬂ— 39314 ,1H1,. 0B -n5d0 )
di ssol ved i ndi et

th 4 |
mmol ) in dime2HyR. 3étﬂé’g ((ﬂggfﬁi(} 03 T?ie“ﬁ@r@dl 67 ygtﬁgl(rlgcsf}?)ﬁ g? (eg ligrﬂngq%é%%a
with diet W%E%ﬁz} OC%MR (@:b gﬁé 168, zcmmqunﬂ a® Pa) i43.15@l 1= ( 09 $6),926.94%) ;

HPLC- M5 i um-acet at e) 67 WO 03/ 057672 PCT/ Usg)Zé 451617
(R 4 [3 ((3 Bat2yd HB, alzsagqucya %] Hz)2 1098 (d J 22.9 Hz), 105.7 (d, J = 26.5 Hz), 6

1] oct- 8-y dr 25 Eetipl B OYlol 51 1ot drkbenzol d, #horesi n-3- one (112KKOS)

[0285] A mi ¢rowave Vi was c iar ge
(S)-7-fl uoro-4-[0386) odoThe pwtlmtl\’psdpydl‘)ed in MU HELD rnd pralis Acid Bssehved MmE4YRF20)

(0.047 g, Ngﬁ]\z}%eg{rﬂ}% fo"ra‘mc(::I 3 erei?tex%é qu &Xs%led)l;vﬁh gce“n@% Q@@ th%QlﬂQ%gmﬁbun@ 23

nmol ) in ter mcrowave |Irradiation,

mn, the raeaﬁhllomaltm()dmgb d{M@MﬁL(armhorednbgbta@aﬁMaH] ‘edBAdAge CC foI I ovved by
flash CC (Si02; CH2Cl12/ MeOH 50:1) to give the title conpound (112KKO05)
(0.017 g, 33%. '"H NWR (CD3OD) S 7.34 - 7.30 (m 1H), 6.80 - 6.75 (m 2H),
4.61 (ABq, (R)-7F1ddBe-8-[Hinethd]-3=(IFently]-BlazabicGHA(B 2. 14004y etatopyll]-4#-Hohz & | Mjoxazin-3- 5. 9
Hz, 1H), 3.93 (ddd J =14.3 Hz, J = 8.2 Hz, 1H), 3.18 - 3.10 (m 2H), 2.36
_2.23 (monsfdIIMF3BR . 7 g5 (m 3H), 1.62 - 1.45 (m 5H), 1.36 - 1.14 (m
8H), 0.92 - 0. 87)21(7'11 ZT%%bmp&&@ (NWF(uM)lo& ﬂrﬁﬁthglprob@ﬁ A4 Hetlzo[ D& oRdbzh-3
Hz), 148.1 (d, J= é []3 J]Q élé éslgz)
109. 8 (d, 3ome 9121MF?-@)(0 2 g,ﬁf"@drmnsl *‘néé %nwﬁ-az m%o @l lectane (9. 196 g5

46. 4, 39.0 m%ﬁ were rﬁ&ecﬂ-acc&qm% to 233’1@ CCQ(&@? Héptard/Et@R ¢ %i1- éﬂ)%n@preﬁ‘ﬁl’ﬂ,c éaQ@?Bl@]

The product was di ssol ved nd oxal ic acid ved in Et2

was added. tlﬂm@rrfpewwe(dlﬂ\‘I%}) éq) 97%r28%9| F&W&(C%) felRed W Hef 8?1é6t68
give the tif e CORROMRE m, 21), 4.05 - 3.99 (m, 1H), 3.95 - 3.90 (m, 1H), 3.06 - 3.03 (m, 1H), 2.99 -

2.96 (m, 1H), 2.24 — 2.19 (m, 1H), 2.07 — 1.94 (m, 3H), 1.90 — 1.73 (m, 3H), 1.60 — 1.45 (m, 3H),
1.33 = 1.25 (m, 2H), 1.24 — 1.12 (m, 8H), 0.83 — 0.78 (m, 6H); ’C NMR (CDCl;) § 164.1, 158.8 (d,
J=1243.3 Hz), 146.4 (d, J = 11.5 Hz), 125.1 (d, J = 3.1 Hz), 116.6 (d, / = 9.3 Hz), 1089 (d, J =
22.8 Hz), 105.0 (d, J = 25.7 Hz), 67.7, 60.9, 58.8, 58.1, 45.4, 38.3, 36.8, 36.6, 32.1, 31.6, 28.5,
28.4,28.1,27.0,22.8,17.0, 14.2.

[0288] To the pure compound (0.070 g, 0.17 mmol) dissolved in diethyl ether (1 mL)
was added oxalic acid (0.016 g, 0.18 mmol) in diethyl ether (1 mL). The formed crystals filtered
and washed with diethyl ether to give the title compound as oxalic salt (0.082 g, 96 %); HPL.C-MS

(ammonium acetate) [M+H]" = 402.56
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as oxalic salt (0.0 16 g). HPLC-Ms (amoni um acetate) [ MtH] += 389. 34.
(R)-7-Fl uoro-4-[2-met hyl - 3-(3-pentyl -8-azabi cycl o[ 3.2. |

| oct - 8-yl vopBepyd7t - 4K benzo [ 1, 4loxazin-3- one (111M-30) HCO2&0}/4ikhe
conmpound (' S)-7-Fl uoro-4-(3-iodo-2-nethyl propyl)-4H benzo[l 4] oxazin- 3-one
(111MF20) (ReA-B3od-Bytylpiperdlinl) -ragilay|-propekioymetimxiy -4 Hiepzo PECt ane
(0.106 g, ol ) were m xed according to GPlG CcC (Sl 02 Hept ane/ Et CAc
4:1-4) anéﬂ&?‘@:ﬁ&&lmc gave the title corrpound 111MF30) (0.070 g, 299 "H
NVR ( CDC13) s 702881 - 7THeO (m dasjpoutsl 66 - 68)661 Igdey2-rp ylpr&mdb@mezhom“ m
2H), 4.05 9 ( 1 % QQ-b 3l oizd)s 289 -
> 05 (m b zo[l éaygf% 313%9(1?11\%?3%@6%@6 177 dhoD 3o uty"Ppgl 02 g, 56

3H), 1.60 mmdll) Wbre (iikedHeqrding o33P 16. @CZSxO(znﬁlem/EtQAczﬂl-ét) 1nd1pzer( H?L@rg)we tbe 83 -

7 2117 Wy bompng U ESII034s 2 8- Teppntefachf s sd By e 4 L0

22.8 Hz), =10hm0, (HD),630 €ld25="2.87 ) 8.6 Hz, 71H) 5059(q, 38. 38,4,58 128, 25)4943899(11136 8,

36.6, 32.1, 31, 2 1 4. 0 th
pure corrp(?l'!i’ﬁd3 0(5037"8 690 ¢ 7%}712%\8) ﬁ@r ﬂ%?%é P% R 2 2}etzhlé)rdn( %ﬁﬁt)ﬂ% ©
added Oxalena@HQ 10, Dé@(tg/ 1.4 8zmm)| )61 w, d|=e1t0t8y1|1z eHmerrsl( 11.04. 0, IFHL0.90F rred

tals filt d h i it d
SRR P Tl 1 W oL P e SERTTLIC s N Bth R eelp Sl Ao lid SieRer g
'062 E’\g ?2/5%57t7§1§ 4|§C§Té%J§Q8{04312691§225 29t2h292 231 169 143 . oy

u | peri dl n- - nme (0] e oxaz
in-3-one (1 1{“%@@)} [ 0?8@]3 Ff:ecog@ ﬁa ? mmol) gesolve 1ethy1 eQﬁ [(} hi}

(S)-4-(3-1 ag% éedf@&ﬁyko% 061) 6'6@?&'&'@)?(% dhdth IQ%@ZQ[rﬂLﬂ]Tﬁé(ﬁﬂn&i ayasne filtered

(111I\/F36) 8 1 gj 4-but yl pi peridin i

were ni xechnéwdredl“n@jl @Qﬁhbdﬁhilﬁo g(&’@“{%ﬁ@ﬂoml-‘-@}?@&ﬁé?‘@f @&E(O@zﬁgtl% % HIPBFB%B HPLC
th 11 0. 245 279% . 'H NMR (CDC13) S 6.89

?SYeJ :68 mitflzg‘“ &)QBQW@ %338)— (2 4 He, ng) /% 50 (dd, S— 2. 8) J =28.8

Hz, 1H), 4.54 (g, J = 3 :148 oH). 3.94 - 3.90 (m 2H), 3.77 (s,

gl:)') ' i gg &S’ 4- [g (4 éa'tygdemmpe}l@n l %’) Z%Leg}g'lnrolpvﬂj@méh@lﬂmzo[? 4%§z'121n -3. 10 ( m

10. 8 Hz, m_ﬂggnmsw) "1 (m 9H) o 90 - o 86 (m 6H) 130 NMVR (CDClS) s
165.3, 155.5, 1 , 129.8, 117 7.1, 8 550 hox

54.5, 455, 36.@?9]:71)6.0,%%32 9. §%m%° gg.z, 1@"2@’ i 39“3?2&’5‘%”&5’5&”{55’3{0] To
the pure copUATx4dh-24he @] 1MFHE) (OroT g, lwsmmdlymd4|hut3d1detempler1®neh@r21@g ihb)
was added oxalic acid, (0. 062 t.h h

formed cr y‘§’f“8{ ) VEFg ‘F‘P‘éﬁié ord dg\ﬁé’gﬁ (gcmh)[{cﬂ)té? Aé%ahl %aeeﬁg tg}fg\%/léletcﬁmp?un l e
conpound ag1MMAY)c0.58 ¢, 76%) Zﬁmwﬁcp@s 650.(@; B 8.4 1RTBIN ATH (@Cet aise)z, [NkH| +=

375. 3. R) - 4- 4- B |
2003 2 sott3l oty T 4L Roley LB E BEHrBT 7 Hit had P (s = 144 Ha, 2H), 397 -394

(d, J = 6.8 Hz, 2H), 3.78 (s, 3H), 2.48 - 2.41 (m, 2H), 2.33 — 2.23 (m, 5H), 2.20 - 2.13 (m, 4H),
1.96 (q, J = 7.4 Hz, 2H), 1.40 — 1.29 (m, 2H), 0.91 — 0.86 (m, 6H); ’C NMR (CDCl;) § 165.3,
155.5, 139.8, 136.5, 129.8, 122.5, 117.2, 107.0, 103.4, 68.1, 63.8, 56.5, 56.0, 55.7, 45.5, 36.2, 29.3,
292 28.4,23.3,16.9, 13.9; HPLC-MS; (ammonium acetate) [M+H]" = 373.3.

(R)-4-[3-(3-Butyl-8-azabicyclo[3.2.1]oct-8-y])-2-methylpropyl]-6-methoxy-4H-benzo[ 1 ,4]oxazin-3-
one (111MF40)

[0292] The compound (S)-4-(3-Iodo-2-methylpropyl)-6-methoxy-4H-
benzo[1,4]oxazin-3-one (111MF36) (0.239 g, 0.66 mmol) and 3-Butyl-8-aza-bicyclo[3.2.1]octane
(0.100 g, 0.60 mmol) were mixed according to GP16. CC (Si0O,; Heptane/EtOAc 4:1-4) gave the
title compound (111MF40) (0.163 g, 61%). '"H NMR (CDCl;) § 6.88 (d, J = 8.8 Hz, 1H), 6.85 (d, J
=2.8 Hz, 1H), 6.49 (dd, /= 8.8 Hz, J = 2.8 Hz, 1H), 4.61 — 4.47 (m, 2H), 4.01 — 3.99 (m, 2H), 3.77
(s, 3H), 3.17 — 3.04 (m, 2H), 2.35 — 2.29 (m, 1H), 2.14 - 1.79 (m, 3H), 1.57 - 1.13 (m, 6H), 0.88
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one(l 11MF39) [0291] The conpound
(S)-4-(3-10do- 2- net hyl propyl) - 6- met hoxy- 4H benzo[ 1, 4] oxazi n- 3- one
(111MF36)Wo3mi®d7y, 1.69 mmol) and 4-butylidenepi peridi nePUT/IKD?MgS,ﬂl 5
mol ) were mxed according to GP16. CC (Si 02; Heptane e the
t|tIe comfmuhld) @W@gl()(ﬁ e, 455671308, 129 RavR 7 (1 Cf_'%/l%)lgb\% é%% I %ﬁ\é* 8.4
’ 3 3. 43¢, 91ﬁ)6 29@ 5@2(2@}@ 295 ﬁ941lrla HﬁECiMSB(aIﬁlzmonM)
511(t ?81 5}{@4544‘5? I-% d, "4 Hz,) 2H), 3.97 - 3.94 (d, J =
6.8 Hz, 2ketat®. [MBH]S 48H)., 248- 241(m 2H) 2.33 - 223(m 5H), 2.20 -
2.13 (m 4H, 1.96 (q, J = 7.4 Hz, 2H), 1.40 - 1.29 (m 2H), 0.91 - 0.86
(m 6H); 13C NMR (CDC13) S 165 3, 155 5, 139. 8 136 5, 129 8, 122.5,,
117.2, 101R ; hyl-B3-Bentyh8 Rla3.2.5 2 X012 '

28. 4, 23. 33 i% 9 HPLC- ; (ammnl um acet at e) [I\/H—I] r= 373 3
(R - 4- [ 3-¢ #égl—@@—% =azabi cyclo[ 3. 2. |
| oct - 8-yl ) - 2- mgoipal pr opkd | - 6- medryexyd 4H- beiYeH-(-ladoLtmrtylpreps)-6 arrshoxy-#4ivF40)

Lgﬁg (2)][ lTQ] 5;% ggagmegltel(igw?? %Z 2%3;%' rglagl@éllm%}?l {'%Mcf&%p 2.1]Joctane

3- But él -(az;@rggll (gy&fnﬂ{oﬁ Sv?e(r)ezﬂnx]ed)@ﬁ@ft&ng 1(oCGH1(60C§ (ST, 6@prme/EYOAvet: é~|4h1a1xdaprep .
accordi n to | un
( 111|\/|=40)g HRLG grye e 1¢ /Smp"“ilii Eﬁ/ﬁ“?i%@%&%ﬁwgsﬁ WJ&)&@% o ﬁz‘td

(2|O-I|) J4 6121_}5 &gy (dl 2. 36H249H1 @d9 (d]d=J8=3% leszzs Pz 8Iiz4.60 H)l;lG(lmGZH) 4. m @ﬂYJ( m
(m 1H), ZGAHz, gﬁ% T(# 3%)4)3 15:r %972 (m ?}{isz R %ﬁﬂgm Qg() g0~ g@ %78’@7 bE§6

PCT/ US02/ 411@1(1 pﬂg 1341)4 1. 1(3@ NYR), (o@@Cb?e)s (81 8856 NMBHODC1;1 39684, 1529, 89.8
17.1, 107.0 5,4, 38

31.6, 29. 429831970, 217)6@ 1@68 8. 02@0@ 59114 5§1 ?ﬁdw&?gnﬁ%ﬁ 164 %g‘@g?hﬁgz&%' 3

" oct -8 (yhvBzza b cycl of 3
>"1] et 802;8@'%?3?%36 L o At e [ 0203 The

conmpound (S)-4-(3- Iodo 2- et hyl propyl) 6- met hoxy 4H benzo[ 1, 4] oxazi n- 3-one
(111MF36) e 1, A R 3 Boxazin3-dRCt ane

(0.101 g, O re 1 ) X ept ane/ Et CAc
4:1-4) andlprMEAZ)HPLC gave the title conpound (11 | MF41) (0.101 g, 39%. 'H

NVR (CDClB) 8 6 i,tgpn @qAQ{(dd

j =88 [ogﬁg 4H§18pou}1§‘) 16 (3-.3!) 4%%10&0 Z'Br%th?l 1)< J6"1Q1eth

2H), 3.77 l(eﬂzo[BlﬂfDoxazfi‘n 15ne (131ME3(()r(p 526g, 1.2.m3R0l) aR] %ro@mlpxymﬂerld@e 2@20 g;Ll #9

(m 7H), 68, -

13 KR ( ciso)et it Reortuty g 5718 £ tsi00 sBend fbac 1 B e it ol

60.6, 59. 1(1151\31:42) (660 p,5345. 'B, NI 8. (@DC&@SG 8986 J4 8.8 Bz 21,H)36.8.’5(d 28 He, 1HR®.49,

28.0, 27.3, 22. HP MeH] +=.-415 (R

6Met hoxy- 49f2] nétgr@ﬂf J32§%1 ﬁl) 5&?5 an}ﬁﬁ %f@;)? bt bﬂ?z%ﬁ% 3t

1, 4] oxazi m3 3§ (¢tQNe6.8 Hz, 2H), 3.29 - 3.22 (m, 1H), 2.80 — 2.77 (t, 6.4 Hz, 1H), 2.65 - 2.61 (t, J = 6.0 Hz,
1H), 2.29 — 2.00 (m, SH), 1.88 - 1.84 (m, 2H), 1.65 — 1.53 (m, 4H), 0.94 — 0.87 (m, 6H); °C NMR
(CDCL) § 165.4, 155.5, 139.8, 129.8, 117.2, 107.1, 103.3, 75.1, 69.7, 68.0, 63.7, 56.0, 52.5, 51.9,
45.4,31.6,31.5,29.2,23.5, 16.9, 10.8; HPLC-MS (ammonium acetate) [M-+H]" = 377.3.

GENERAL PROCEDURE 17 (GP17)
[0295] A 7 mL vial was charged with the crude 4-(3-iodo-2-methylpropyl)-6-methyl-
4H-benzo[1,4]oxazin-3-one (1 equiv), Et;N (0.5 mL) and the secondary amine (1.2-1.5 equiv). This

mixture was shaken at 60 °C for 72 h and thereafter diluted with MeOH (10 mL) and concentrated

with basic Al,0s; (2 g) and purified by flash chromatography.
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(111MF42) [0294] The conpound (S)-4-(3-1o0do-2-nethyl propyl)-6-net hoxy-4H
benzo[ 1, 4] oxazi n-3-one (111MF36) (0.556 g, 1.5 mml) and

4- pr opyl owpmspsterdi ne (0.20 g, 1.4 mol) were m xed accorrrdirrggor/eié@P 16. CC
(Si 02; Hept ane/ Et OAC 4 1 4) gave the title corrpound (111MmF42) (0.30 g,
53%9. 'H SIG-B)2-8 3 nineRidiR- I )-prpph ]-%bﬂmofkﬂ]o@zmm 1H), 6.49
(dd, J:I J28Hz 1H) 4.53 (q, J = 14.6 Hz, 2H), 3.93 (d, J = 6.6
Hz, 2H), & , 3H, 3.3 8 (t, J =6.8 Hz, 2H), 329-322(mIH)
2.80 - 2.77 (t,[0P®6¢ HzCruble H) , (SR4-6Biodo- 2—n&ﬂ1y(mqpyn) ézmﬁhﬂ -4iHzhenzo| Hf Jox@zipd-one 2. 00

AR "(Coclef o) famyio-Tsihe da2g, 3 ) ety Goptete uBhtlygipho 3¢

?8 ; 68. (g,m@:?ﬁlzsh Cﬁﬁ(ﬂoz,iﬂ{zﬁlz/a&longﬂv[eglﬁlﬁwﬂs SBgaVG the3itleFomBOUNA (0.2B g 583%)6. H) )
HPLC- anmoni um acet at MeH| += 37 N RCE:E 7., (GP17

[0295] A m(éPéPD)\/\%é%lﬁbang‘éH %JS{W t’ﬁeg%%ﬁ 6 T - BB M ok

4- (3-i odo- %12 ﬂﬁh@@w'ﬂmﬁﬂmnwlm (&d‘b%@@“;ﬁ&] H»X)azum(st OHY, 3(3B (equwa

Et 3N (0.5 ni) and the secondary am ne -1.5 equi % h)l 1)ﬁas

shaken at Hs02id), f3d|0 -2 0r(mp gD t20r-Eeff (o H%ﬁ@bll\ﬁ)’t%z ¢ 88 ml_;éé o

concentr at t i€ 3 rghfhen= gy o agsgfg hr-omat r‘ h

-70 WO 03/%@761\',7\624 @C?ﬁ%sogf(ﬁgl?@& . }?zndel@ el % © TPy

6Met hyl - 4}{1\31{@3@1»&16(6447 Mb&)d&%@lé&ﬁﬂdﬁﬂ 1L6y1 § LGk 6p91 474 Bl Hefzlope->> 44-1,

4] oxazi n- ] Crude

(S)-4-(3-i 32&% %%6#3, }%gylgif 6- met hyl - 4H benzo[ 1, 4] oxazi n-3-one (0.23 ),

4- pr opyl oxypi pgoiadi ne (rﬁe PRodyet wasl dmnwe)i andictyBRhe0 a5l walicneaid (- aequsd

£ Te combantiey s ) g 0oty T iiredeif PR e Mol g ®

8.0 Hz, g¥d)the ﬁtle7<5nrﬁ)diiﬂda§oxa118 st (6204 FHHPLE-MT (dpmanjum RKiefate) BOH] Ehd] 3=
64 14. 4 Hz, 111), 8.82 (dd, J= 7.2, 14.4 Hz, 1H), 3.44 (brs, 111), 3.33
(t, J =6.8 Hz, 2H), 3.10 - 2.90 (m 2H), 2.90 - 2.6 (m 3H). 2.29 (m
1H), 2.24 (R$4-[314- But@zh&%emehd&& (-t Ipropy 1] #8methyll-46Abchin[ 1. Zdyazik3bie (tq, J =
14.4, 7.2 Hz, 2H), 0.92 (d, J = 6.4 Hz), 0.83 (t, J = 7.2 Hz); 13C NMR
( CD30D) s%ﬁlﬂ%s 132.8, 128.3, 124.7, 116.7, 116.1, 69.9, 67.4,

61.5, 50.7, >50. [5298?4 1crudd8. 9%5)2&3 %do&&n&k&yl&@pﬁ) %e@nyl @{Benszm&aazﬂl}eone

product was dissolved in diet ether and oxalic acid (1.1 equiv
di ssol ved ©34ad).dEtHY (0. %nﬁélﬂndfxébutﬂ&iéﬁ’lpﬂliﬁ’ée (OFhed 2 rpeDayee Wé?t F‘iCP’Edé‘}ge‘ﬂ and

yashed W L ACpLANECSio, Qgﬁ%l t/aE’?oﬁe'/l@IL@H@@W@?'éQQ RS i @ntpukPlo22(H 5241 '8) -

HPLC- M5 (anmoni um acet at

(1 Rzl 140[ 2 (mm@@ﬁb&?gn EaeﬂH)iﬁr%l% Y15 8.0 HagltFhy 6.5 Glpy V-8 Hetl)) 5 WHLbER 74|
Xazi
(S)-4-(3- @%ﬂi}% 4@#@%&0%%)2@@ }EZ ?ﬁgk-ogl—élcgenzo 114512 ) 3'9-1 3d, én 50, (16434

g), Et3N (g 5HDrL2)4M344(11baHyI2 Terdeldi (pe 8HY2r8 (§,BH)L7L.2H (q1J2 Teenigt, )2Hher. 34 (m,
reacted aczccsr 6“9?9 0. 86 (m, 6H); *C NMR (CD;OD) & 165.9, 143.9, 136.0, 132.4, 128.3, 124.3, 1224,
116.6, 116.2, 67.4, 63.6, 56.3, 55.4,45.0, 28.92, 28.85, 28.0, 23.0, 20.0, 15.9, 12.8.

[0299] The product was dissolved in diethyl ether and oxalic acid (1.1 equiv)

dissolved in diethyl ether was added. The formed crystals were filtered and washed with acetone to

give the title compound as oxalic salt (0.236 g). HPLC-MS (ammonium acetate) [M+H]"= 367.3.

(R)-4-[3-(4-Butylpiperidin-1-y1)-2-methylpropyl]-6-methyl-4 H-benzo[ 1 .4]oxazin-3-one  (101IS71-
D)

[0300] Crude (8)-4-(3-10do-2-methylpropyl)-6-methyl-4H-benzo[ 1 ,4]oxazin-3-one
(0.30 g), Et;N (0.5 mL) and 4-butylpiperidine (0.15 g, 1.0 mmol) were reacted according to GP17.
Flash CC (SiO,; CH,Cl,/acetone/MeOH 90:7:3) gave the title compound (0.26 g, 84%). '"H NMR
(CD;0D) & 7.00 (s, 1H), 6.86 (d, J = 8.0 Hz, 1H), 6.81 (dm, J = 8.0Hz, 1H), 4.52 (ABq, J = 144,
20.8 Hz, 2H), 3.99 (dd, J = 6.0, 14.4 Hz, 1H), 3.90 (dd, J = 8.4, 14.4 Hz, 1H), 2.97 (brd, J = 11.2
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GP17. Flash CC (SI02i CH2C12/ acetone/ MeOH 90:7:3) gave the title conpound
(0.22 g, 58%9. 'H NWR (CD3COD) S 7.01 (s, 1H), 6.86 (d, J = 8.0 Hz, 1H),

6.82 (dmwo 03/087602 Hz, 1H), 5.12 (t, J = 7.2 Hz 1H) 4 52'c(rAqu/411517: 14. 8,
20.8 Hz, 2H), 4.03 (dd, J = 5.6, 14.4 Hz, 1 14,4 Hz,
1H), 2. 48H—z TH)32.-82 fyrd 2y 8.4H33H), 2391 2.10rm, 232 (sf 52 073Hb 88 @Q@(h”ﬂ =

7.2 Hz, &) ( 5] 68309, 5, 9
143. 9, 1sé %8 (migé) i%léégém %?93’3?21 ?93%2 5‘]‘)11?’%“4?“1(?‘8“&%@ %7 4, )é33§ 0

55.4, 45.Q328. 2,81292 1138, 856.2,38.4063.6,35.0, 5420 4@ 8, 3632, 95.6,132. I&br)[mg]s 8Th&S, r¥|0(9duct
was dISSO|V§ n diethyl ether and oxalic acid (1.1 equiv) dissolved in

di et hyl et iér 3\n?as added. The forned crystals were filtered and washed with
acetone to gi \{@mhe t Thd @rodacpeasndisssvedxial diethglabther( fhd28%alig)acidHPL C-eyBiv)

(R [ 5, ClrsuAtyn el v Sqeg- T e FrsFels e TR Ry 1ostEd BERST M oxaz
i n-3-one LAMSHE- coQbanQ?aQQzlahQEdMe 253 g). HPLC-MS (ammonium acetate) [M+H]" = 359.3.
(S)-4-(3-iodo-2-nethyl propyl) - 6- et hy% 4H benzo[ 1, 4] oxazin-3-one (0.30
g), Et3N (0.5 nL) and 4-butyl piperidine (0.15 g, 1.0 nmol) were reacted
accor di ng (kP PBIRyIF-BaBic{elol .2l (081-8- (2 Gledd a6 68, IIne b4 FRBin 76 [ BN |y anie-3t he
title conpound (0. 26 g, 4%. FNIVR (Cbh30D) S 7.00 (s, 1H), 6.86 (d, J =
8.0 Hz, 1|9)16,_(l®_§1_@dm 8. OHz, 4.52 (ABq, J = 14.4, 20.8 Hz, 2H),
399(0|0I J = rhelthiprd @néshllmﬂe 1,4Toxklin-32n87
(brd, J = 11. Zqoghﬂ %@057%%@/@%80%4%61)@ y ZIIYZB[Z ;Ol:))(r oin Jn .4
Hz, 1H), 2039 g5 034 1@m¢ly EtH(0.5 M3 and §-bu3414)8-az@1<0v10£3 211]8<Efar(€rﬁ0 19+4) 0.6] ' mmol)
56,0, 14315 repyE? geeotgo i oty & Fhoy AHERYROIONS Rt LT,
44.8, 36.20.13%, &%)32H NMb((GD;028.59,0528. 181), Q&6 81,, J2=03 4)HZ 1115) @813(@2/ [86‘3@41

g <sol ved T LA el Re M Sk Ud S BB ATl P B

washed w tiH)ag8e5-0n6 (i) 2HYI235-2. hie(nt, i2H) 2. Eb(ﬁpGH))dZ sl tsx(am |3ﬂ)sa61 -140.(@58Hy) .

HPLC- VB [ Mk 5 e avabi i3
2 |loct- (Sa{/rﬂ‘[;){utzuén’é?ﬁit %?%GWI: 6?‘]%?%%0 Wit ené%% ! (%E}il%h (éDa(gﬁ) 5 %/ﬁ °
(1011 S71- B3 qf %9'?11(2%11@95 4 S1)17451 {133 @gl%gzr(&t)f(sylswprsybaalanrﬁ -4781 BB (8 Bies)zo[

1, 41loxazi n-3 -one
3- butyl - 8- 3é)25a59@y?§l3@F@726ﬂ}&?3h@ l©3%:162g, 0.61 nmol) were reacted

d t Fl 2 T t v
28?78{) di ng (8 13%303]6208%6 %?ool(ﬁgRQ% d%@d {n' dP{hQ"et%% &hd s Bc!(?@ iy !:cﬁl ),

Hz, 1 H), dss8lied uhr:)let]jyl =th8r Waslddded. lh@fomdsgls(ahqu] ﬁlfcrq ng waghpdgw}hzacetgqu) to

305516 sy iR pydifu 34 el By S <%ﬁ§°m%ﬁ‘ e g ER- e

1.63-1.40 (m 5H), 136112(m5H) 099(d J=6.4H, 3H), 090(t,J
6.8 Hz, 3H); 144 9. 133 7. : 3177,
117. 3, 68. BLEREFYN B in-3
one QOlIS71 C3)

[0304] Crude (S)-4-(3-Todo-2-methylpropyl)-6-methyl-4H-benzo[ 1,4]oxazin-3-one

(0.15 g), EtsN (0.5 mL) and 3-pentyl-8-azabicyclo[3.2.1]octane (95 mg, 5.2 mmol) were reacted
according to GP17. Flash CC (Si0,; CH,Cl,/I-PrOH 92:8) gave the title compound (0.12 g, 68%).
"H NMR (CD;0D) & 7.06 (s, 1H), 6.86 (d, J = 8.0 Hz, 1H), 6.81 (brd, J = 8.0 Hz, 1H), 4.52 (ABq,
J=1438, 27.2 Hz, 2H), 4.06 (dd, J=5.6, 14.2 Hz, 1H), 4.96 (dd, J = 8.8, 14.2 Hz, 1H), 3.16-3.02
(m, 2H), 2.34-2.07 (m, 7H), 2.31(s, 3H), 2.04-1.81 (m, 3H), 1.70-1.55 (m, 3H), 1.46-1.21 (m, 10H),
0.92-0.85 (m, 6H); "C NMR (CD,0D) & 167.2, 145.1, 133.6, 129.4, 125.5, 117.7, 117.5, 68.7,
61.6, 60.2, 58.6, 46.1, 39.6, 37.2, 36.9, 33.1, 32.4, 29.6, 29.5, 28.5, 27.8, 23.7, 21.18, 17.0, 14.4.
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30.5, 30.0, 28.3, 26.7, 26.4, 23.7, 21.0, 16.8, 14.2. [03031 The product
was dissolved in diethyl ether and oxalic acid (1.1 equiv) dissolved in
di et hyl ewlban/09m32 added. The forned crystals were fi I tered’cermiﬁomsslned W th
acetone to give the title conmpound as oxalic salt 104 g).. HPLC- MS
(amoni um acet £365] [ MrFje+progupy . as digsRjved -in Shf(‘@YlFfé]f‘ﬁr ‘fnd8°"ai‘?atﬁ°@yéll bequiv)
3.2.1l oct-8- QHiterkd 4h@¥ BN wiIh al2ife to
(1011 S71- é?f&{f%é%ﬂ'?ﬁg%%p%%ﬂdﬁa%ﬁ%%rgé_‘ar%g?@%; | propyl ) - 6- met hyl - 4H— benzo
[ 1,4] oxaiimhe3itleomepouhaddxaly saltEp. 338 ©OHBLGAMS (gmenonium acetate) [M+H]" =399

3- pentyl 8-azabicycl o[ 3.2.1]octane (95 ng, 5.2 nmmol) were reacted
according to GP17. Flash CC (Sl 02i CI—|2C12/I-PrO—| 92 8 ave the title
conmpound (193 I2PppoBiieridin’ 1y iR (00 - HBSLM3IB6 (d, J= 8.0 Hz,

(15%: ? 815( gr diqg‘]oé] 8. OAI_%FGL '?&ﬂ s & §8&Ac§9vlth89r§d*e 133 ghlggpra?pyﬁz&zt &i]&lééo :%,A’OQG

(m 2H), Zus3dhz20de (89LMH), (ozoasjgo s4 prabbx,y Bpediding . (39K $-66) FH)30 g, F8R7L nB®LX m

Lo 1, 1530B s orhonaied 247 o 139 P o 5o oy 19 ARy e i Pnalhfedit

39.6, 37. va%?hﬁd hakéBatl50°C2r20 h2Phdreacdi@n 511xt1218 vis qRéhcBed Rith Water2(l. nﬂa, arﬂd?th@
14.4. -72 03/ 057672 PCT/ U802/4 617

05 d |
di et hyl etmieductawes esiarted e ifdopg ( ebL‘ﬂL\)) 5 é@%"%ﬁgg"rfg*}?%&aé%rﬁ Vi b ? ée%r X‘&/as

added. Theyf gpmed, SFaYe%tﬁhSpu%écﬁbi Iﬂlaéhecects@;dm@ﬂmmvu t h—)éBCBttOI’gBJetthe tige ve
the title cénp oung as oxalic salt (0.128 HPLC- ?Sarrrmnl um acet atlg)

[ MFH] += 399neound18113\4124((pm@w¢.y 39). 11 {GROpy 1-23(t, /= 74 Hz, TH),
4 i hvdr o Wt ARG @008 4 4B Ns 030006 A forly ik s sabaraer s Lh

crude 1-(3- pr o qui n -one (85LM31) (0 200
g), 4-promndympilERri.af (he/ € 79KE; 6BL), 260 12300 dm, Z)HBQ755m¥Eﬁ0)(m ZHbtza@Slzu% m,

car bonat e ) .l ) BEN
MeCN (2 n{]% é?\gﬂ gﬂ%%@ ﬁgmirgé 1$63m2§%hygﬁ'h?qbg§c%® ﬁ@?}l(ggurég%g@g&)enched
Wi th wat erngrk (blcl;) 8ndo.2 ei0.0p 1 T8y a27.5y836.6 X122 B¢ 1 E5CB, 70005 6ER, ONG, 4085, 32.0, T3,
The conbi ned organic | ayers were dried over evaporated and
purified p3-& P-%tgr?lécl & HELC-Madpirpesirp 2¢taie) [W%I ve the title

' MR (CDC13) S 7.25 (t, J
. . ) pro3- 98 (t, J
-rﬂuml,4- ’ H' 1 ] 2.87 (t

. CHE e
;11) 6 ;'2 CHZ) 'f%o 0 A247r9L (ml v%'g')chalgecﬁ@uh 1 3@@10&?0@1‘}0@&&0’-@4 dl}&dr%SlH m
= 7. @nmzm 2EDHBX92LH§'® (0|\<1i9|:e g Q;@)bpapl)@ hplpiperiding(0978 32@552mm129,7££(0 %

(t, J
]I-| I%E C—8 Nsl(lg%% r5] IHlljmn%) Qj% 5(? g/ﬁ-ﬁ %%nggﬂgf)zm%e(ﬁ@an%’ shaléﬁ 31850 Zor 2 h. 2Re Ractieh- 7

1- [ 3- (4- Butixhypé pes qlchncheld-\yth) ‘pattcxpyrhd the pfodus reatr Bted-idioEQA0- The- agmibmetl iorgagicone
(92LH81) [Q307] A A

1- (3- chl or BpTHRFF) “8“ P ﬁés@ﬁﬁlt%fe‘ﬁr ggg"“lmﬁmaeﬁu i pradust was pyridist B 4t §%090
g, 0.37 mMEi0,; EM AWty kive pertitdi cnmpé@d(]imHjl) 0.®5 gnﬁﬁ%) "HRYMR GCDEID) 6 7.19 -
7.15 (m, 1H), 6.99 — 6.97 (m, 2H), 3.97 (t, J = 6.4 Hz, CH,), 2.90 — 2.87 (m, 4H), 2.59 (1, J = 7.6
Hz, CH,), 2.38 (1, J = 7.6 Hz, CH,); 1.96 — 1.78 (m, 4H), 1.67 (d, J = 9.6 Hz, 2H), 1.29 — 1.22 (m,
9H), 0.90 — 0.88 (m, 3H); *C NMR (CD;OD) § 172.1, 160.0 (d, J = 241.8 Hz), 136.7 (d, J = 2.3
Hz), 130.6 (d, J = 7.7 Hz), 117.8 (d, J = 8.1 Hz), 115.9 (d, J = 23.1 Hz), 114.6 (d, J = 22.7 Hz),
57.0,55.0,41.6,37.4,36.9, 33.1,32.4,30.1, 26.2, 25.5, 23.9, 14.4; HPLC-MS (ammonium acetate)

[M+H'] = 347.33.

conpound (85LM32) (0. 012 g, total yield 3%.
7. 081(1m 2111 :

I I
._\IZ

<o

6-Fluoro-1-[3-(4-propoxypiperidin-1-yl)propyl]-3.4-dihydro-1H-quinolin-2-one (107LH70)

[0308] A 4 mL vial was charged with 1-(3-chloropropyl)-6-fluoro-3,4-dihydro-1H-
quinolin-2-one (92LH79) (0.242 g, 1.00 mmol), 4-propoxypiperidine (0.143 g, 1.00 mmol), KI
(0.250 g, 1.50 mmol), and K,CO; (0.207 g, 1.50 mmol) in MeCN (2 mL) and shaken at 40 ° for 20
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g, 0.55 mml), and K2CO3 (0.076 g, 0.55 mml) in MeCN and shaken at 50 for
20 h. The reaction mxture was quenched with water, and the product
extract edworBoswrDAc. The conbi ned organic |ayers were drijerdlsower61Na2804
filtered, and concentrated. The geoduct was purified by flash CC (Si02;

Et OAc) t 0 hgiThe reabieont intxiuse G@rmaBEnsbed( Gith MBS, a@é thpgproguct ?é%cted *P%Ol\W&QA(v‘cBBf‘OD) S
7.19 - 7.15 (m, 1 44 (dnd obnenlartd Hine (bt a5 90 -
287 (m m)_Bq Héd g]%'?ﬂtl @ay%% wefg él%Zch%{;@r Q,, %hgr (n ncenfa wsi o6
- 1. 78 ( mpudfidd byl fI6H CQ (SiD,=E19/6, MeOHZEiPACﬂ 4990 give t@z tl(ﬂmcomg@and ((1)07%170) 0.88
(m 3H); 0, 244 Bk, 166 7J=€¢4HJZ =
YRS %@g@%"igd%%){g?gﬁ@)% §96 g‘i’s 1H3 ToPAdof ik, 3Pl 2 1
Hz), 114. @szjgo.m(m%za@ngﬂz) 3535.-03. 3%, cH) 42188& J3¢76 &st%{)gZ 7@@1 ﬁH)32z604

30.1, 26. P a 34, 33.
6- Fl uor o- IQZT ZH?ﬁ 480 %Q%r |£r-1£1|\/§ gEr opvil u§33 Z?%Iﬁ-h r)o{ %Hﬂglo-r?g I n) 2-o0n
e (107LH7Q))91[(®3}08]7 4 Nz4 CHL); VC&NMWa(@Dg&hIa)@e"cﬂ 2il6MO (d, J = 242.2 Hz), 1367 (d, /=23

1(3 chl oropr o yI) r o di hydr H: | H79) 242

g, 1.00 mﬁﬂ))”&f @y opg@%)’p‘e&lgoﬂd} %gff 1159%? bﬁhﬁ}%@aﬁ%@g 2%203 £ 1.50
nmol ), andsk2668, 66€)5,200, a1.6]1 330, & 6.1, asmemz(m Oy LJPILAMISs(rakroniuay am@te)for

20 -73 WO 03/ 057672 PCT/US02/ 41617 h. The reaction mixture was quenched

W th vvater[MJ?iHj g3 0product extracted into Et OAc. The conbi ned organic

| ayers were dried over Na2SO4, filtered, and concentrat ed. The product was

purified b flash CC(S|02| 4),. e.the title
conpound (REHLHIE4-Bulypioegding -viy ct MRHEEEED oS Em 1 H),
7.01 - 6. Ofrpm_zl : 396(t J:74Hz CH2) , 340(t J:66Hz CHZ)

3.35 - 3. m , 2.88 (t, 6.8 Hz, 211
(m 2H), 2 43 -[030939 (F?‘l 42:%5, vigh @az. Qhageq_-;thhngr?lMR Syl- é}ochlorg_HE—f@zl-(y%ropl 6-

i6810- & UOWE ﬁglh%dﬁ—izl% 8&n<§1¥mz Jne11(77L‘f=16tzf}Z<§) 1%@%&;&%@@‘&%&%@ @I’@@? 19 ni;ﬁa) 2,
117.8 (d, KI. 2505 H:mmon)l@dg(zc@; (Q202 g285 mmap)in DMB(2gmL) zd shaken %2109 ﬁE)Zb
75.6, 70.7 C’lg-te 1ed 1§1¥ Fﬁ/l‘-l- 4 wa6s’ %%échgg v@tj\ \gaé r2§ndlthe %)50(’1%& &raced Into B0 AP 3G M

(amoni um l?i at'e
[ 3- (4-But ydo}mbﬁleﬂlochamclla)}efs) wre rlblbﬂ]}bt'qerA ﬁBerf:cl, o goentrated. The crude product

T

with crude™}
f | uor o- 3, 4107y 19-(0.b66%g) itarall yiiald 23%6NE NMIV (GHBOPD) 60.22547. 1) (m, 4 Hb 7t 0P| 6 - Pt di ne

(0.141 g, 2 d 7 1)
I OVF (2 WD) S TR Ui iad Tpap S el Pl n R G s 2
quenched w bh_wab em, 3)ando t-hes 1 EmOoMY .66 xtir@qie dH),nt30 -Et. e, I.8T@nb+ Asd
organic |layers were drjed_over Na2 ncen
crude prod étCHWQSg%%rr] 7 $- %alzbéHt)a sﬁd%@éﬁégq&?g%%g? a]e "hﬁ{%&fg 16%9%1
Et OAc) to gLve Iﬁi)el3bl9t(heJ£9rrn{)A)In1d8 4((&017i$47¥rz)'t)1 15 @(@6& B.5 U9} Bl4.4/4de) € 2239 .
"H NVR (CD3QOD) 5( n]7 7.00 - 6. rg
Hz), 650 561 556 469 37 0, 335 33.4, 326 30.1, 301 262,240,172, 14.4.
[0310] The product was dissolved in acetone and oxalic acid dissolved in acetone was

added. The formed crystals were filtered and washed with acetone to give the title compound as

oxalic salt (0.076 g). HPLC-MS (ammonium acetate) [M+H]" = 361.32.

(R.S)-6-Fluoro-1-[3-(4-propoxypiperidin-1-yl)-2-methylpropyl]-3.4-dihydro-1H-quinolin-2-one
(107L.H71-2)

[0311] A 4 mL vial was charged with crude (R,S)-1-(3-chloro-2-methylpropyl)-6-
fluoro-3,4-dihydro-1H-quinolin-2-one (107LH68) (0.154 g), 4-propoxypiperidine (0.143 g, 1.0
mmol), KI (0.250 g, 1.5 mmol), and K,CO; (0.207 g, 1.5 mmol) in DMF (2 mL) and shaken at 100

® for 20 h. The reaction mixture was quenched with water, and the product extracted into EtOAc.

The combined organic layers were dried over Na,SO,, filtered, and concentrated. The crude
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H, 3.94 (d, J= 6.8 Hz, 2H), 2.91 - 2.86 (m 3H), 2.74 (d, J= 10.2 Hz,
H, 2.62 - 2.58 (m 2H), 2.24 - 2.02 (m 3), 1.90 - 1.81 (m 2H), 1.66 -
61 (m WB)03/04763D - 1.19 (m 9H), 0.89 (t, J = 6 6 Hz, @E3)USOD4BE7 (d, J =
7 Hz, CHB): i3C NMR (CD3CD) 6 172.7, 160.0 (d = 241, 8Hz), 136 708
2.7 Hz) proi8@. ®ay( purifipd=bygcatiopiexchanag CF fnd, flas 45@ (81Quy F1OAG)5{0ggiygy theyti

Hz), 114.4 HNMR (E0:0D) 5377230+ 7.39 (R, 11337.60
33,4, 32.6° é‘%%‘“%(mggﬁﬁz)z@%? g’ggtag’"dﬁso% Ryl (612318 The pro&uct}gwas

di ssol ved -igpsaectBné. 9ar@@l Jeaaa@ He, 230 14 (t.s/s06.¢ Ed ¢Hu) éc@t'o%y ad ) &,/ The

f d
Lormos 43 Aot byt FhTfRngs YaiRg Y pascot i sl e, B2 e
361.32. (R.60S)1.69 Ehum)oe b1 ¢t 3=(%4 HreoPdsl. fretd, d|=né7Hz CHy); ' CNMR (CD D) 8

-vl)-2-methyvlp 4- o] |J n v/ L 1 A4
L Vi ol weldbenPad i o £l Ry AT, B Qg e y b,
f1uoro- 3, 416bhydro24iHgyiinab I(d]JZ-mmH(z)’l,OGIElJ-IEBD 64.@,5:85215@)8, 469 325 324 323,

4- propoxypi peridin 143 g,.1.0 mol), K (0.250 g, 1.5 nmol), and K2CO3
(0.207 g, 3p.3 52%I2§ %%4%1\%1(% ) and shaken at 100 for 20 h. The
reaction m xturgsmps qUEEbak: whd dissaRe®in,acabrd mhethbeciddtsscéxddnameedlemto

Et OAc. The conbl ned organic |la ers re dried over tere nd
concent r atadded. Fhe famederystaly ye ()*"'7"’?helg ﬂlﬁﬁ@?%%a O%ﬁrtl(t)l SeTPeRe 8

purified ky,gadit@Mo h@ﬂ@l\/@@alﬁﬂdmﬁﬂnasaatml\(+ﬂ]023633006\(3) to give the title
compound (107LH77-2) (0.053 g, total yield 10%.'H NWR (CD30D) S 7.23 -
7.19 (in, 1H), 7.00 - 6 95 (m 1H), 3.95 (d, J = 7.0 Hz, 2H), 3.41 (t, J =
6.6 Hz, CH _am)]@]@oﬁg 36 2.74 - 2.71
(m 1H), m 5 - 1.85 %ZH),
1.60 - 1.49 (mlomj OA9$a(t10ﬂ fask WaS4ChaEgedmﬂ@)6° Owéiélhwowfﬂ“w -2-QBER) ;
13C NWR ( 13817609, mlﬁ) @47g, blad,
130.9 (d, Q?éﬂ‘?@?ﬁz@?glg%s %‘Q]?Jq“ S'DMF(ZZ@) tndf Are 3@‘ § z)> 114.5
(d, J = 22m1710]|)-|2v)a$ ad216d 4nd tHcOmﬁgturﬁwanstlr@@atZ‘t fog 9. 581 Thr@ 19bro®935hlogwrwan%@ 087
30.3, 26.17, 26.1 2 in
acet one an%l 0055 )\é/%sl C(l‘gédi éé% ]-Shgi ?déniéor \ll-\(g.g ﬂ{eﬁ%ﬁﬁ&n e ?OI’ de\{%d
crystal s veitiewhtetl, taed ed p&ﬂlﬂct\/ﬂﬂhﬂtﬂ mtct EthPcceifhmemubaneglovgntCHeyet&i were dm'gchpmund

as oxalic_salt (0.048 . HPLC- nmoni .um te).

1-[ 3- (4- Bul}l%igbi’ﬁitf’rie iaﬂgg(gnﬁ?‘}trﬁkgp’%%lcg%-egﬁﬁ 1%1 (gwieﬁi XHqu A fyone
( 10%:-H36) id@ﬁl(ljﬁ ﬁf AbieRGkiidne (folloas s, WA rahal), g@cdo W66 ¢) 1.00 mmol), and K,CO; (0.138 g,

6- chl oro- 3, 4-di qui_ngl i - 107LH30 0 100 5 _mo

dry DMVF (2! ?ﬁ_ljﬂmﬁ S*}&P S0 N Céés% F\fegftr"“ BHXY54 *’(j qUge W‘%ﬁB’F‘)ﬂ “hﬁdded
and the m ﬁﬁ)wc?e%&e& tritd E@Acairher éon{mred @rdanid laytReverd didaver 8a,60], dilteed omdne

(0.087 g, 0.55 nmol) was added fol]owed b stlrrln at 30 for he
reaction rﬁORF%FéteWe@E@H@h"é"d Ui bXRER RE- M?%VC%P%H%PO%?P?%&%Z:EH%% 0

Et OAc. Theernhi1aed. '@ gRaRI (EDLGYES 25\e1 83 ¢hh,i %D, 33966([ J=Naiﬁ@‘bH2§|21 gseregh (ngnd

concentrated. The crude material was di ssolve (7 3 fol. | oned by
4H), 2.61 — 2.57 (m, 2H), 2.45 — 2.41 (m, 2H), 204—198 (m 2H) 1.87 = 1.79 (m, 2H), 1.28 -
1.18 (m, 9H), 0.90 (t, J = 7.0 Hz, CHs); BC NMR (CD;0OD) & 172.3, 139.2, 130.2, 129.3, 128.9,
128.4, 117.8, 56.8, 54.9, 41.4, 37.2, 36.6, 32.9, 32.4, 30.0, 26.0, 25.3, 23.9, 14.4; HPLC-MS

(ammonium acetate) [M+H"] = 363.28.

I
1
1.
6.
= 23.5

1-[3-(4-Butylpiperidin-1-yDpropyl]-6-methyl-3.4-dihydro-1H-quinolin-2-one (107L.H18-1)

[0314] A 4 mL vial was charged with crude 1-(3-chloropropyl)-6-methyl-3,4-dihydro-
1H-quinolin-2-one (1071.H14) (0.128 g), 4-butylpiperidine (0.076 g, 0.54 mmol), KI (0.166 g, 1.00
mmol), and K,CO5 (0.138 g, 1.00 mmol) in MeCN (2 mL) and shaken at 50 ° for 20 h. The reaction
mixture was quenched with water, and the product extracted into EtOAc. The combined organic
layers were dried over Na,SQ,, filtered, and concentrated. The product was purified by flash CC
(Si10,; EtOAc, MeOH/EtOAc 1:4) to give the title compound (107LH18-1) (0.088 g, total yield
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addi tion of 4-butyl piperidine (0.078 g, 0.055 mmvl), KI (0.166 g, 1.00

nmml ), and K2CO3 (0.138 g, 1.00 nmol) and shaken at 50 for 2 days. The
reacti on woxBOs®7nas quenched with water, and the productrcartsozetsed into
Et OAc. The conbi ned organic | ayers were dr| ed over Na2SO4, filtered, and
concent r atewh). "BHEMBr ©iOD) W7 put-0F (le dHy3 W 6/ RB-4HEL EFeb 260ve2 Bhent4H) e

gog’éozj?d &%97';2#‘%36@ 2&1%_@?97 3@@4}@9 %gﬁ EW{(%?OP)S 31136_)85 2H971 43 (1%(1%50

- 2 41 (mM2H31KY6 (42 94.8-H7 288 160 12F)(m, FHBV.89 (117 79.8(Ha, CPhk ”ClNMB (CDIOBES (m

0. 90 ) 7
1b 3, 12é(7§4 13]?298T%1 ﬁ%ggﬁé’al%% %592 5 ‘P“é? 4 363 331§%2§ 3%2022%
30.0, 26.05.5253.8,2023144; HPLCAIS R adeansriVi-Hih=id@Bat e) [ MrH+] = 363. 28.
1-[3-(4-Butyl | pi peridin-1-yl)propyll-6-nethyl-3,4-di hydro-1H qui noI i n-2-one
(107LH18-1) [0314] A 4 nL vial was charged with crude
1- (3- chl orgopE® m 3. ipeBidid- 1041 -3 ALdtingrlis -G} 'uinem&-bnm mwﬂm ) (O. 128
g), 4-butylpip 0.076 0. 166 ,
K2CO8 (0.138 g, l0115<bo 4 Ly yja |\>§*t§|\‘f?l r@%“ﬁ‘@n&@ﬁ%ﬂ’y&gﬁ %‘ﬁth ot H;E}Dérk “ﬁ
reaction ; Henqhess W, uhropdk@iperiaind (0.0 gH0cduah m)mr(anﬁ@g 1mo
Et CAc. Thedﬁéﬁgﬁglz‘ﬁ)g%ﬁﬁﬂaﬁf)g awer?dv\%r?p;rl ed(gveLg? %g@?o I) iﬁareddt and
concent r atrewiol), Phé Kp¢ @d@efs ﬁabo B’H}Oi)flil MeOh\(2 g apd gheken a&pf o for 2P Badhe reaction
MeCH Et m&n\q}\ﬁé }é) Gh¥RdbAE Wdidr! %dctﬁéf?&!dm eﬁtlaQFeH"ﬂtg‘El@Aé OHQ&Bmgmed otgahic
yi el d 037087672 PCI/ US02/ 41617 419%. 'H NVR ( CD30D) S 7. %7
(m 3H), 3Ja@ss were dfiec-over Nay$Os, {Hitgryd, apd wccnﬁzteéoﬂ(erﬁmd&ﬁb was @lf@?d y 3@3@?
2.39 7 ; o LH98- 0RH), totdl. Béld-
1 79 i (§|_(§2, %ﬁoé@»ﬁlﬁ/&t&%@(% g?é‘%he‘ﬁ'd@)c méou%é (17 %{ 2$9 0.1 I-Q ot gﬁ
6.8 Hz, CHBYA). 'HONMWRADGEDBIDY 06 71)?2m43H)13?59;JT§@; @H2)1329183 392*9 iﬁ) 84— 0,

e T B e sl 8 i Bt .5

Met hyl - | - [ BoQ 481 gposiipil 8 i Idi2n(ni 43), )Opﬂldpyll# 7.3 By, @HRy dENMRHEDIOP) § h724,0ne

(107LH18 2 ] d

1-(3-Cnl or rogiﬂl § P %)r Vi, @@Zy@ i S%gmtsrlmgiflnz 28ndL b0 AA) 0. 128
g9), 4‘prODHXWDHDGHPICEM(@ﬂnﬁﬂﬁm@petﬂeﬁ&[-ﬂﬁﬁ#)&%3(] (0.166 g, 1.0 mol), and
K2CO3 (0.138 g, 1.0 mmol) in MeCN (2 nlL) and shaken at 50 for 20 h. The
reaction mxture was quenched with water, and the product extracted into

Et CAc. They -gp@%@gir)@g@ﬁmvﬂprobﬂ}‘%—ﬂf&or\d?[ﬁdlﬂsﬁr@wfwﬁblnNa-BﬁQﬁl07IfH2|1D ered, and
concentrated. The roduct was urirtil e y
MeOH Et OAc 1: 4) lﬂéb‘ﬁgi v fReten ﬁ opged t’%g’ﬂﬁ%@ 4(2? d?@“@ﬁ%““‘{“&}t

yield 50 I‘dbfﬁgdgfém &) #r DME7 204L Lmd 13 fN 6()%, Jn‘-F 00R, ,@HZ)
3.41 - 3. ?%7 Ir% ) 84 -m2)76&§ (Hz )( 7 kﬁgon a%( 1 47g- 2. 43
2

(m 2H) ngrgl) (s a@qd aggHBg mixpuro 'yvas stheQ I(c fﬁr O?IJI) Thenll @r@mo-3lché)_{op(r?ﬁang{£b075 1.63

- 1.52 (m g% lelo@Jwag taddeé fdlozveé blj"%tlm )rt fm INMRe (LaoBEDhix@urd $4s encﬂea7 8,
134.0, 12978, 129 70.7, 56.5, 51.9, 41.2, 32.

31.7, 26. 2with5agr, 4 tig prod_v@t ep(traqtid mto oM. e comhitsdi asAnisclaycay wre [CMFM]M—
345. 30. Na,S0O,, filtered, and concentrated. The crude material was dissolved in MeCN (3 mL) followed by
addition of 4-butylpiperidine (0.071 g, 0.50 mmol), KI (0.166 g, 1.00 mmol), and K,CO; (0.138 g,

1.00 mmol) and shaken at 50 © for 4 days. The reaction mixture was quenched with water, and the
product extracted into EtOAc. The combined organic layers were dried over Na,SO,, filtered, and
concentrated. The product was purified by flash CC (SiO,; EtOAc) to give the title compound
(107LH21) (0.062 g, 37%). '"H NMR (CD;0D) § 7.20 — 7.17 (m, 1H), 7.01 - 6.98 (m, 1H), 6.76 —
6.72 (m, 1H), 3.95 (t, J = 7.4 Hz, CH,), 2.93 - 2.84 (m, 4H), 2.61 ~ 2.57 (m, 2H), 2.42 — 2.38 (m,
2H), 2.00 — 1.94 (m, 2H), 1.84 — 1.80 (m, 2H), 1.68 (d, J = 10.0 Hz, 2H), 1.30 — 1.22 (m, 9H), 0.89
(t, /= 6.8 Hz, CH,); HPLC-MS (ammonium acetate) [M+H+] =347.31.
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1-[3-(4-Butyl pi peridin-1-yl)propyll-7-fluoro-3 4-di hydro-|H Quinolin-2-one
(107LH21) [0316] A reaction flask was charged with

7-f1 uor o-WoA3dsTeyer o- | H qui nol i n-2-one (97LH36) (0.080 g,pcd/ésd2mtidt) in
dry DVF (2 rrL) under Argon NaH (60%|n oil, 0.021 g, 0.53 mml) was added

and the milxs I -3@-dihydro- mmmr opr opane
(0.075 g, 0.4 |) Y hy184-d&fy dho-140E
reaction m xt u&%ﬂ%s q)nglc dgl W %L@/Xa?%tg 5 (fhfoﬁdg?% urgét‘C }f rag% ed into

Et OAc. Theuiaokbl-oed(107IgHE2T-Ll,3) 49.657sg, Wedanidel), elebtmmperldmzsw gfq 3% emeb; Khnd

i 01 on_ 6105 LY BIHEATRKREDOBER G BRI FRCY MGt sk e oon ¥

nmol ), anehikafeQhas(dhedcd&d @ith whtedCantintin Qroda.mde)eﬂaaﬂcé imt@ EtGAE. Tho combidalyergamithe

reacti on m xture was te d e raoduct e to
r onc. ThaeT B GanraCh e B ShigpRfe QS prRbG ST poftid BPREA oo,
concent r ayid,; DA cVedHAONRS: 4pt¢rg1\fel teetifiycohlpastd (CULHIBD@; 06Elg00&“/)) tH)N@/[R/e

RN U0 P 54 0 D SRR A7,

CH2) , 9?Hz CH: )8511658 J4=H)2d 12z, 61, 2.82 —5783((, 23]—1)2 662.2462 (m, 2HBBSY AR.55 2l) 2H)2. 00

iml gm(mgeag?zzigmgzm %298@ &dﬁ)u%ﬁr&% 1(7cﬁ€‘? & &&75%6%@%“(%3%&? 1.22

347. 31. - &y 0B/ 957§§3{ZP@H)U$@2N141116(J€Z)30D)8 1727, 1402, 1370, 128.1, 1266, 1265
1-[3-(4-But 1p pefidin-I- 397%propy | - 5- rretaé/ 4- di hydro 1H- n]c_)ﬁjteﬁsone
(107LH28) 1[1931’3&5A5416n£1 %i 310,49, BRAr §&d v§-9:n25.0, 23.9,7224, 19.7,

1-(3-chlor ) hydro-|1 H qui nolin-2-one (107LH27 11, 3)
(0.057 g, (%Bﬁlgg%a@atgﬁk@ Bﬁ%ru dine (0.042 g, 0.30 mol), KI (0.083 g,
0.50 mmol ), and K2CA3 (0. 069 g, 0.50 mml) in MeCN and shaken at 50 . The
reaction o £ t &0k oqdue logepgtlf cted into
Et OAc. The—¢c ered, and
concentrated. Tlozi8r oduct miasiapwas fhaegtd byithf l -8 thl@oproffydi- D@ethﬂtmélhydro 1H-

(c83”£§ "5 pinphorste QP25 Ta) 0y EORREUADY FYLAREL SR R0 86 g, kT

.4 Hz), 40Q66 gl1.000mmolj, 321d I<HZO; (IJHZ)% £, BOAOnfod),in MeCN2and shiken 2H)0,° 'Ehegrfacnoz 83
(m 2H), 2.66 - 2.25 2H) .
2.29 (s, Gp{g)ure Ya@guenél&ed gx?th(\mterzfil_lbd theip;?)g cét”}(trz}j:@d nitfﬁ:'.}(%é& Thflf])omb%n% frg?lpui. o4
(m  911),1arOReretdried over @Ja%dj?- ﬁltﬁ'@)ﬁnd M&Md(ﬂ@&ﬁl)ucﬁvés?ﬁufﬁﬁd b @lagh CC

325, 30, (Si0sEEABYGHESA 195 e iy tié cipiodd ADRRI G 4l AR

[ Mebt+] = 31308&: 7171404, 4Hlf3l6t9y7|(pllﬁar68?h(ﬂ f= Y'G)HM Qm)ybb? (; etz 8H,), 2.91 (d,
4-di hydro 1H qui nolin-2-one (107LH29) [0318 vi al_ was_char w
1 (- Shl or-bpi b 20 8 fiyl = 6F B By r F64 GruHoIH 22 Sl S0 7 R

(0.117 g, Pgé‘%%%c)mﬂ)% @Ptyw rPQ'H&dl' md(ﬁI%hl\z/gzﬂ)Oﬁ@ M |(h, 9H§|08§@ 166 g

1. 00 nmol ) 8 CN and shaken at
reaction o8 XzufHMAS | Dind t1fA2- %ak“@r‘ 130y 2R, pioalduet? e1x't7roaé? 8d55i Qlt 0
Et OAc. Theyconbhnads QR §afl €258 25.6, 23.9, 21.6, 14.4; HPLC-MS (ammonium acetate) [M+H]" =

343 .37,

1-[3-(4-Butylpiperidin-1-yl)propyl]-7-fluoro-6-methyl-3.4-dihydro-1H-quinolin-2-one (112KK06)
[0319] A 4 mL vial was charged with 1-(3-chloropropyl)-7-fluoro-6-methyl-3,4-

dihydro-1H-quinolin-2-one (112KKO01) (0.047 g, 0.18 mmol), 4-butylpiperidine (0.039 g, 0.28

mmol), Nal (0.100 g, 0.67 mmol), and K,CO; (0.075 g, 0.54 mmol) in MeCN (2 mL) and shaken at

50 ° for 20 h. The reaction mixture was quenched with water, and the product extracted into
EtOAc. The combined organic layers were purified by cation exchange CC followed by
purification by flash CC (Si0,; MeOH/DCM 1:10) to give the title compound (112KK06) (0.022 g,
34%). '"H NMR (CD;0D) & 7.05 (d, J = 8.4 Hz, 1H), 6.93 (d, /= 11.7 Hz, 1H), 3.93 (1, /= 7.2 Hz,



| ayers were dried over Na2SO4, filtered, and concentrated. The product was
purified by flash CC (Si02; EtOAc, MeOH EtOAc 1:4) to give the title
conpound YWOOBlbs®R8) (0.060 g, 74%. "H NVR S 7.06 (d J —P?iTAISOIZ/41617H)
6. 97 1 , 6.84 (d. J =7.6 Hz, 1 , Hz
(d, Ss_ !:H:?ZZHZ(d ZFb(ll leeZHQt2 83 Jt, £=6: %EHz)cﬁé§ 2é6$nr 2H)226‘h*%ﬂ?(fmﬂ) 2 41
- 2.37 ( 92 6b- §7J-11101719 1.2H)
1.68 (d, n?lgl_% 6 %31{%%{3 1. 301 981(1“%1{) ljr%ﬁ 19 3#%1 ¢ m CH3) ;
13C NMVR ( €D300)m, SH),7®8% (t, 14(®.61Hz, @B)Scm D0py 5117 f2h6197 (dliT Bl 05HZ)0
?2m0mm umlgg %f woft%lﬁn?i% (&3/4 95%2) 255 $¢q, 2518331190 @L-By7 Az oIS VB

1- [ 3- ( 4- But=yaspi Iﬂ@ri@% rSSJ) §I1I5)|376,p3)6l7l, 3370, 803 WL, 85 Aty 3.3, 4-4di h{dr o- 1H qui nol

in-2-one (112K
1- (3-chl oropr oﬁ@%] 7- ?r8d%°t ??fsﬁ()ﬁ@d &ﬁﬁﬁﬁﬁﬁqi{&%ﬂf r?%l |dhs-501y%lnlel ELO
(112KKOL) wed alidtd. Ohe ﬁnﬂ& diysedly) werdﬁhm’eq/ b mhctd:lwnﬂeaO(etbn@ nglge the tiflg comrayhg |

Nal (0.100 g, .0.67 075 4, in MCN (2 mL) and
shaken at asS@I‘CF?JF(O%QI%:mﬁgﬂ\‘[gam%l&u“ﬁcﬂa ?EMQHE quenched with water, and
the product extracted into EtQOAc. The conbined organic |ayers were
purified by catl on exchange CC f6ol | owed b . bé/ H 617 CcC (Sl 02;
MeOH DCM =36y -Bugylpiperid XD propyil 11 X Y A-a-91 1 AT
(CD303) S 7.05 0$h1 6‘] = A8 M1 Kl widdharg®l 9h (45- chloreprﬂ;ﬂyl)% HﬂlﬂuﬂarbﬂM diﬂyd}a-l(ﬂ- J
=7.2 H, -77 3/ 057672 PCT/ US02/ 41617 CH2) 8_&1 = 11

2H) 2. 83 quinolig-2-eng (H12K03 ()23 g Gl mﬂyl)s“é’m(y}ﬂ‘pe?ﬁ{j‘e @0 %4220-5% %}
2.19 (D, ahlin MECRG2 ml) 4% dhak &H%o for 60 (d
PR OTO%%%%%%d%@é c(ooisg&)iﬂhm g')n 1 JQ_ L) e r%%
(CD30D) 8 Hl e 4¢actie mifxting, wap querehad @ithpwater, arsigths p(QﬂluctJextra%i @t(HEgﬁA% 7
(d, J =6.1 oy puttikatichQsy: Sashd,
i= 28.1 1Y mt%%d Q‘]g%%ﬁ%@{e ‘?Le]‘%p“'gffg %%O%é‘%}é&gé@c f}’HGWéd %Ap Se 5%25 j
23.9, 14. 4C ISO7. MEOBAUWMThE) o gide ¢hte ttkescogtipouns] (\lm(??)r@@ﬂ/ &t eHartl W%l ic
acid di sso 20 The f Yot & r anf er d
washed wit @8 grzebto i e’?ﬂ ?l 1@ cozoﬁ unc}?29°0 O%(g%lx}g’ Lg{a)i%B%O 28%8@0
HPLC- MS ( axmypni A ¢ éhaam) 1.9M+Hp -ém, 260, 13& 1.7 @n, RHY.Buftoy(pi DB Hai ), 128—

[ -yl '] -6, 7-di - - di -hvdrs 2 321] A
a0 ol e bt G £7 2 A R o) 815 Pideuad Y G2 R baA f
qui nol i nI )21'3021Hz)( 2K 2 > 26492 123/ ¢ 12.6 H4AY, 18TBLQ, J—48?H1Z)M7=pi29éfzb ,d2h8 («10’|=€)7a g,
0.52 n
Ve (2 i d? S higkan e P ot W FncAthe PoR R HL P T R he
with wat er3z.andifdses, psoduuct 1€xtracted into Et OAc. The combi ned organic

I fied b t h CC f ol d.b f

fidah GO (S 0l0sKECH Bevmedstyor ngivd e ERD etk 153kidh B8 oo7
9, 579 . ' FhsNked. (Imd §y&a152016m filtefR8 aﬁcm’vagka with a&‘lon@tto gide the fitlé cbipoati2)

2.90 - 2.82 (m 4H) 59 ° 5 (m 2H, 2.38 - 234 (m 2H, 1.97 - 1.91
(m 2H), 1as@galic salt?(so%rﬁ) HzHIBC M§ (eeﬂ?rﬂumacetat@ INHHE = 35932 1. 28 -

6.7-Difluoro-1-[3-(4-propoxypiperidin-1-yD)propyl]-3.4-dihydro-1H-quinolin-2-one (122LH7)
[0323] A 4 mL vial was charged with 1-(3-chloropropyl)-6,7-difluoro-3,4-dihydro-1H-

quinolin-2-one (112KK03) (0.286 g, 1.1 mmol), 4-propoxypiperidine (0.160 g, 1.1 mmol), KI

(0.250 g, 1.5 mmol), and K,CO; (0.207 g, 1.54 mmol) in MeCN (2.5 mL) and shaken at 40 ° for 2

days. The reaction mixture was quenched with water, and the product extracted into EtOAc. The
combined organic layers were dried over Na,SQ,, filtered, and concentrated. The crude product
was purified by cation exchange CC followed by flash CC (S10,; EtOAc) and then prep RP-HPLC
to give the title compound (122LH07) (0.165 g, 41%). '"H NMR (CD;0D) § 7.22 — 7.11 (m, 2H),
3.94 (t, J = 7.2 Hz, CH,), 3.42 — 3.35 (m, 3H), 2.89 — 2.83 (m, 4H), 2.62 — 2.51 (m, 4H), 2.40 —
2.36 (m, 2H), 1.95 -1.82 (m, 4H), 1.69 — 1.51 (m, 4H), 0.91 (t, J = 7.2 Hz, CH;); "C NMR
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1.16 (m 9H), 0.87 (t, J = 6.7 Hz, CH3); '3C NMR (CD3OD) S 172.1, 150.4 (q,
J =243.2 Hz, J = 13.2 Hz), 146.9 (q, J = 243.2 Hz, J = 12.6 Hz), 137.3
(g, J = swhobls7632= 2.9 Hz), 124.9 (q, J = 5.8 Hz J 3P@Tmrs)nz/4ﬂ5177 6 (d

J =18.7 H), 106.4 (d, J = 22.6 Hz), 56.8, 55.0, 41.8, 37.4,
32. 4, 30. ICDID)S, 1728, B0.3x(a, b= 2433 Bz, J[=OB32521]IZ)TH’é %ﬂoﬂuaﬁ WHe Ui g%w@ea?ﬂ ’h
NECH Et 200 pXa,1 7801 dio39qleds ki 20 8 st adriad) - Toe Horoed @rystal s

wer e f||t ed an etone to give the title conpound as oxalic
salt (0.0428.7¢)z), MRLT. W6 (ahinh il G2k et 4t28), %MHF«B..H?,(BS 32.

6, il | _ nol i n-
om0 UL PR B gt st

1- (3- chl oraa@gdopyd Jored7ergiitdls mereoﬁl&reﬁ-mid washed it acgioin sl give the sile cOMIPKKES)

0.286 g, 1. d 1 | Kl 0. 250 g,
(1 5 rrrm?) °X%JW§% Q%%%Qﬁgéhmlapﬁa)téﬁM;@C% 67]22 °5 ?LT;) ;nd sha(ken at E]10

for 2 days. The reaction m xture was quenched vmth wat er, and t he product

filtered, ‘&md Y e iim s meLs :
exchange @ﬁmﬁhqy\ed by flash CC (Sl 02| Et OAC) and then prep RP— HPLC to

the tit d (122LH07) (0, 165
gl \j/_?_ (i ﬁ |2|_|) © C%NBZU? tA rgg:tlon ﬂas?v'qg chw)w%ﬂg6 ig/?ﬂm@l_%gyﬁﬁérg—ggygcﬁ nggg- -one 2 83
(1”1694H) . 595{21(47)%0 54 %nil 0 ﬂkﬂ)@n 2. d4}0DM2F2(13ﬁ Y uider2Adzon. INBB(60% B2il MOS0 E1).3

2 He 03/ 9
PCT/ US02/ 4@@917 wag @d@dlj)ndshqthere wasgstiged gt I'fJf<>f—0'é4‘3C’§‘ E‘/zPZR 5§ q’br éClHEr 02

146 9 e a O (& S 1T ll fbiz H CZI' ZC l1di
146.9 (q’ rﬂtljyléégmg (b‘ﬁzg o %JWZS) ddé@?(n%w d by tJrr %& 21006 131 < tJ- )=

22.7 Hz), rhAnSs wzsownct@é “mth wteryandthe grodgyp e@racw uato BGAs, T}QBCOTbm orgamigq 0,
[0324] Th sS@hVv d &6dnthydfi 8k @ gfol;n
acet one nggyoers ‘gg’% d1 rl\é@%‘e’gf%arz %‘%dﬁgﬁgt%ﬁ g&%e&?ﬂem At@téfglggignd nvvaygfklled @ k
acet one t oEtGiAea-tehieng |1t1I)e tl@onpddrmothlst “@xaﬁOIV@teéamt DMFE 184 @) @PL@R}S 4-

(amoni um t.at [
L34 Bt yr g par e TS0 T Bt Ror ik 0075 momghqnd KiG04(0.104 8,0.075 mmol
4- di hydr o- ﬂpo\qmﬂl B}Osittrngat(ﬁﬁ)e fo( :IizmsHJFhe ﬂﬁ)ict[cmaﬁﬁ]ure&waeawc}md Withawdkerward the
charged wit di f iN-2-0 4 3 0,
1.0 nmol ) I?rﬂdudf'v ﬁ\?ﬁé t"g O)A uﬁ%’er#%megﬁrga I-?yfréd%?r? %ﬂegl qvel(lgazggbﬂtm{eg %ﬁ
?’gmsg ?/az @ﬂﬁ&gataﬂd“ he hﬁldmpiﬁdUdSteTaA@Brlﬁddl b’yrcfadoﬁ;.txchingémc GdPprép. RH'H@hC to give
r ono- 3- chl or y

Foi | oved nye ot Frmmgra 22T 2B MR G OR e e e s T ade
Fayer s ver ey od ouer A2Son 1TLt ar o and.con E““*?“’H”'m‘“?“g&““m
purifi I(:at ![228 @y’Eﬁﬁsﬁ@éﬁ gﬁfﬁzzs(;t(@éé%ﬁj/ %ggé?e 5);?%% 0§§e B? gdgét
was solva 210 1 1 030G, 2 CHOUO.¥ per@ bl g,
mol ), Nal (O. ?.136? T%? mol ), and K2CO3 (0. ?04 g, 0.075 mmol )

e crude product was dissolved in acetone and oxalic acid dissolved in

acetone was added. The formed crystals were filtered and washed with acetone to give the title

compound as oxalic salt (0.025 g, 7%). HPLC-MS (ammonium acetate) [M+H]" = 379.27.

(R,S)-6.7-Difluoro-1-[3-(4-propoxypiperidin-1-y1)-2-methylpropyl]-3.4-dihydro-1H-quinolin-2-one
(1221LH11-2)

[0327] A reaction flask was charged with 6,7-difluoro-3,4-dihydro-1H-quinolin-2-one
(97KK47) (0.183 g, 1.0 mmol) in dry DMF (1 mL) under Argon. NaH (60% in oil, 0.050 g, 1.3
mmol) was added and the mixture was stirred at rt for 0.5 h. Then (R,S)-1-bromo-3-chloro-2-

methylpropane (0.172 g, 1.0 mmol) was added followed by stirring at rt for 20 h. The reaction
mixture was quenched with water, and the product extracted into EtOAc. The combined organic

layers were dried over Na,SO,, filtered, and concentrated. After purification by flash CC (SiOy;
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followed by stirring at 50 for 3 days. The reaction m xture was quenched
with water, and the product extracted into Et OAc. The conbi ned organic

| ayers wewe odismd2 over Na2SO4, filtered, and concentrat e@CTRIse2/¢r6uTe
product was purified by cation exchange CC and prep RP-HPLC to give the
title compomcn-pgRaeHL1), 1the crifleNpRILEDI@DyolRted 5 DME @05 (nh) &44? added1 8- -

fo, o' = oS perdpy S055p ol (613 p 007 ity and i, G s miyeh 29,5

2.57 (m 28Mowed bR Btirring .2l 30 ¢ for P HYys. PheOBaction n@aur(enwasmqynchq_d ®Tth water, 6%‘5“i them
2H), 1.3 ) He,
o) [ oszE R eRadE O QR Rt Ee B e, TEricd oHE NifSO el dnd

di ssol ved chitentat@t Thecrudspradiaedas flrdied by nmnexyishgd @Cwed erep iRPHIBP 1] topgitie

T e A T e

- [ 3- (4- pr apexyPy peyd Hi,NH)-3$) @d- ety Hay op§llIHA 18), didydrUe- A HHgL D! 3.35-2- one

022LH11-2 0327 A t fl

o T T G331 A2 $9clr 63 5&]&&)??% 3 @ﬁgrfg(g%%%’ (o’ 832§ 24 6 nlidr ) in
dry DWVF (Jzﬁ'—-)z Pml?"z ?rzgﬁmlmadfh(zﬁ()‘)%gon 108d (m, QHPT® 16, 1.91 @, 4Hl)rm)l9)2(t/vd$ adided
and the m xture was s

met hyl pr opgtm€H§P0-8¢ (d, dl réggz%BSISé\ﬁéng@%QD? gn?%%éé"?ﬁs’t i %@83alc ?{ 19or2-

20 h. The i Luie MBS MHNEHS wiblmtﬂa,zﬂmg tha (gr.odostHz, J
extracted ﬁzﬁ?lgkéq%&]%% nb i Ao

he combi ned organic ers_were drj
filtered, =ah8Hebridéht(d.atedd-8 Az, dPO- Z)lﬁﬁflJf‘l #at Héh¥69 1954458 %%@gzg{ll\gésm
03/ 057672 14 417.E{Qfc/ n-heptane 1:1), the crude product vvas
sol vat ed |3lr-?jgrDé}g§%§5 ézpn% gk %jlcb:dded 4- bu@%’yl pi peridine 0.085 g,
Nal (0.113 g, C0Z%BS rrm’ihe) cndndarq@cmmas( dissphugd gn agetorEs anghpafic aFtS‘l #lé%%vad 59
stirring at 50 for Jhmwagier ,
and the par°8t8 el %3 dtdﬁ%g?’%?oﬁnhetﬁ %@E@ér9$ﬁ%§%ﬁiﬁﬁé§{g&3&ggﬁﬁw gVﬁeer wer e
dri ed overcobipdS@as ofalictsalr @30 ari¥s). BBRC M Eanmediunsetate) IMEF38L2T was
purified by cation exchange CC and prep RP-HPLC to give the crude title
conpound (122LH11-2). "H NWR (CD3OD) S 7.24 - 7.12 (m 2H), 3.97 (dd, J =
14. 5 Hz, Ji-B-@.FutFiperidi)-]-yBpr8@yl[-6éluord-7=meitdy]-3.4kdihyddo- B Guitolkz2-orieHl 0713T9441) ( t |
J =6.7 Hz, CH2)03. 35 - 2..89 T 4 < (m
1H) 2 66 - 2. 5[@3%9;” 3|4)rea‘§1°§%135k2”3§fh?rgﬁd Vil[_fb6 auﬁo %nrgthy?i% di ydro umgﬁsrb
1.97 (M 24dyne (b: 19@g 094&610()% d&H)MFn ﬁi)umﬂermmaﬁ (604 in oI, 923£(g osuzmmmm

Hz, CH3), O.86 oD

242 9 H)z waS-adslgi @d Ell}if)ed aiﬂefmzs?"{ Bfm Fhen g&g’%" fq?cgsl?f"&anié&@k%) ‘?09 "(q“d 3
8.1 Hz, hq&d %llgwé'ézﬂ stﬁa%% élt r(t Gor 2b h-Tﬁe fatiton ndixture WasSquelched ﬂv]tK “ﬁte(‘ dnd the=

18.8 Hz) 106, 7= Hz) 3, 70.9, 64.5 53.4, 52 éﬁ

32. 4, 30. 5proc}3&t @ctraetad Zito @W@ Thelcwbﬂ{eé%@jﬂcWéfsa%éle&r%%ﬁﬁzs%@taﬁe Bved’

i acet one. XAl iife AGkdndleAANKETlsbiled 3FRIRREQNES) G WThATRhrET-

crystals were Itered and washed with acetone to give the title
butylpiperidine (0.085 g, 0.6 mmol), NaI (0.150 g, 1.0 mmol), and K,CO; (0.138 g, 1. 0 mmol) and

shaken at 50 °C for 20 h. The reaction mixture was quenched with water and the product extracted
into EtOAc. The combined organic layers were dried over Na,SO,, filtered, and concentrated. The
residue was purified by cation exchange CC followed by flash CC (SiO,; EtOAc) to give the title
compound (107LH93-1) (0.166 g, total yield 55%). 'H NMR (CH;0D) & 7.00 (d, J = 6.4 Hz, 1H),
6.88 (d, J=9.2 Hz, 1H), 3.98 - 3.91 (m, 2H), 2.93 - 2.86 (m, 2H), 2.85 - 2.78 (m, 2H), 2.58 - 2.52
(m, 2H), 2.40 - 2.43 (m, 2H), 2.25 (d, J = 2.0 Hz, 3H), 1.98 - 1.76 (m, 4H), 1.70 - 1.62 (m, 2H),
1.35 - 1.22 (m, 9 H), 0.88 (t, J = 7.0 Hz, 3H); ’C NMR (CH;OD) § 171.1, 157.2 (d, J = 241 Hz),
135.1 (d,J=3 Hz), 126.5 (d,J=8Hz), 123.2 (d, /=18 Hz), 118.1 (d, /=5 Hz), 1143 (d, /=24
Hz), 55.8,43.9, 40.4, 36.2, 35.7, 32.0, 31.5, 29.0, 24.6, 24.3, 22.8, 13.4 (br).



compound as oxalic salt (0.030 g, 8% . HPLC-M5 (ammoni um acetate) [ M-H] +=
381.27. 1-[3-(4-Butyl piperidin-I-yl)propyll-6-fluoro-7-nethyl -

4- di hydr owbHiBgsienpl i n- 2- one (107LH93-1) [0329] A reacti orCiizsk4isas
charged with 6-fluoro-7-nethyl-3,4-di hydro-| H quinolin- 2-one (0.150 g

0.84 mmol) in de3BODVF THe productwaedisshized INziktoBoms jonalisi acid @. 10%331vz;dlswl\599 ol )
was added and stirr Al f 131
00 84 BTy ents “Gatudhe for Dbty Ry RN RSl A ab R GRRRRe e
m xt ure \NaSmgcuaﬂashedhwaﬂthO\I\m ngBh@-MSﬁ(emnpnmdm@tafe)([ﬂ\’ﬁaﬂtééﬁ ﬁt o Et OAc. The
conbi ned organic |layers were dried over Na2SO4, filtered, and

concentrated. The crude materl al was d| ssol ved in IVECN (2 rrL) fol | owed by
addi tion GtEl4 p axypipenidiss 1 yDpmpyl-pfpdihydronldf-quipplingdsone 1 o
mol ), an 0.138 g, 1. 0 mml) and shaken at 50 C for 20 h. The
reaction g’llg‘ilﬁrgé—évas guenched with water and the product extracted into

Et OAc. The contdisail orgacucmﬂ ﬁgskrv@smyddmhéiﬂm? A EO4-dilydior df-gginolind

concentr ated. h i du tihQ : € I by
i ash o (oAt T8 edE TSy oy IR 11 P st R s IR0 8 L2 20
total yielwhs2d8ed andHuNM?at(man) miB. Thﬂ{)3-(:hipr0J1=1060p40ﬁﬂMC (MK, g, O488mplY Wag =

g g 8H_Z 2 gléded? gxﬁq)by s?rra% atr. g't:%go% I’%ezﬁjxc%lo étm(e dgaIEDﬁUer?cggcgwl_E gva%ﬁﬁr((mhe SED !

]|-_|Z 763& 1m) @]f-%décﬂl\ﬁ\)/(g%ted ihtoB2OAR Tl%H)ombm?:d Bf_gamca lay2? X&(erq dr@didyer 1,88, filtered, a‘:]id 7.0
Hz), 126 sﬁomfntr?ltm 543 e T%t%“é Y4, &3 lye"lg‘ %N (fl‘é‘ilH%d”weﬂ W %ﬁ(ﬁ’g o4 3

(d, J = oﬂd&}plpéﬁué oé@s £,0.649md)), Bﬁ @.1585. 10 mBBl)Dand:KI.zCEﬁ (RB80g, 1MmBipl)
24. 3, 22 , % -80 WO 03/ 057672 PCT/ US02/ 41617 3{30 d-I;H ) é‘tiUCt
was di ssol%ﬂédihiﬂwn &&é o doraih o kg Teaction jmpixtpee. WaseigRehsd g 1@5"(‘5? TdCin° 8¢ gflone

was adﬁed exEQ&ed‘ q{t&ﬁﬁoﬁEyﬁalc&ntlé\ﬁéce ofglahlt elgﬁ,%gm ﬂﬂﬁi;@féhrVthﬂOaCﬁlﬁ@ﬂE dnd
ive the title ound as oxal il ¢ salt - %IIIIP
gcet at e) [quq:&te@,r%mres@ue was purified by catl(on exchange CC fo ow!:\{i5 b§ as @Cu rBlOz,

Fl uor o- 7- (99,995, Rb6@PYikki-53%). 'H NMR (CH,0OD) §
4-di hydron%wthl%{esthégﬂg%e X(P P%%@Zﬂ (@'1}7 %16A %lleactl (%n fl ask ( 3 :

charged wi1.60 GL § Eufot Bz, 71Het. &'&/(da 3 —&Zthyldif)& 24—&b€fu1’ rol-3 Hz, 2)ehéd (to/ ‘_‘LP§€§ ¥z,
0. 84 nmmol ) g r%\/gp (1%1) s ‘é“ﬂggl 11\'?12‘ 2N$h 2(5‘?2 %}F&O?Bé brp7g3}§ ), 929%1 U‘TD| )

was added rtfor - -|o opr opane .
g, 0.84 m"ﬁ:)ll)SHmaSH),aaded 12 @in) DWRA .93y 1751 (my; # B, 162 +1.48 (frr0|4H20)9H , 'I7'h%7 #é’abtl on

Conbi ned o GAMEGERn s dLlasin Ed AR RELREE S e Ry B g . o8 ST
concentr atedg Hihq 181 Wlg Mmiey, i1ad.3 @y d2sH| ve6 613, BREN 1(2 40k) 3115130 o7, by

addi tion of 4éaﬁropoxyp| eridine (0.086 g, 0.6 mol), Nal (0.150 g, 1.0
mol ), and*4& > ®8814P- 1.0 mol) and shaken at 50 C for 20 h. The

reaction m xtur @33%5 0480 6RAGkt Wak BisWMeBlin 82fbnt BRI PHaBEBGE (1. X4 BELEvEdhO
Et OAc. The conbined organic | ayers were dried over Na2SO4, filtered, and

concent r at asgtonaies pddsdl.dths fmedpiysials were Hijtered and ivaghed nefigiseiens fogivo s ditisy
flash CC (C%'n%%und as oxalic salt (0.172 g). HPLC-MS (ammonium acetate) [M+H]" = 364.3.

(R.S)-1-[3-(4-Butylpiperidin-1-y1)-2-methylpropyl]-6-fluoro-7-methyl-3.4-dihydro-1H-quinolin-2-
one (1071.H94-1)

[0333] A reaction flask was charged with 6-fluoro-7-methyl-3,4-dihydro-1H-quinolin-
2-one (0.150 g, 0.84 mmol) in dry DMF (1 mL) under N,. NaH (60% in oil, 0.038 g, 0.92 mmol)

was added and stirred at rt for 30 min. Then (R,S)-1-bromo-3-chloro-2-methylpropane (0.144 g,
0.84 mmol) was added followed by stirring at r.t for 20 h. The reaction mixture was quenched with
water and the product extracted into EtOAc. The combined organic layers were dried over Na,SOy,
filtered, and concentrated. The crude material was dissolved in dry DMF (2 mL) followed by
addition of 4-butylpiperidine (0.085 g, 0.6 mmol), Nal (0.150 g, 1.0 mmol), and K,CO; (0.138 g,
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Et OAc) to give the title conpound (107LH93-2) (0.171 g, total yield 56%.
"HNWMR (CH3OD) S 7.00 (d, J = 6.4 Hz, 111), 6.87 (d, J = 9.2 Hz, 1H), 3.9
(brt, J =-wo0.03056722H), 3.39 (t, J = 6.6 Hz, 2H), 3.35 - ?ciﬁls@mmiﬂ), 2.85
-270(m4H),258-251(m2H),239(brt74Hz 2H), 2.24 (d, J =
1.6 Hz, 3M)0,m@oRand shakenat (6§ *QfoxP0 hy Tigpreaction pextprgywag qpgncher wh water argl they

11505 20 ( gl p‘gf)dhctfx}g&c)zedlllﬁtg‘éi)tgAf ﬁg‘f% Eﬁ%ﬁ@@ %?er;%ére(hﬂeé-éyer o Sb ﬂltaedzﬁﬁ% ]

= 5 Hz), tdrkeratal, TheTeRdueHrds, pitified, by6@tibn-egbange G followed. by ﬂgﬂ} 6C B9,

24 7, 24.5 3.5, (br h 0
acet one aﬁ&o‘ééaff’lgb"eé@ e (T“% 'éréiu(ﬂ 3”{(?93@5(%0‘;% 2 tag]%geggﬁ%&gs%%sﬁ%gg %il'ﬂ
formed cr wane(hsmewzrm);@p@@ ARG . 2K B Vi (e cE), Ar9e (brd, ugf\y@s Hac2H)i 2.8

ggngun?RZ\;rt %Xa% b 5SS 252 8% 9.2 HR- T 6B, S5 O LB § 98 18) ehMibY +T.78

- [ 3- (4- Butgyl E’HPQrGSdllr!S‘tﬂ(mytI)I) Z-3HEt1h)4IaJ@IQpr](}EﬁHTtIJu06®-HFZ- B}, 10\84 (@, 4= disHHair o- 1
H qui nol i n-2- one (107LH94- 7) A reactiaon (fgéa %{sm h}

b 1 Lor 0. BHET G (ARG Fitndr Al T gne! (67 15bag: T SEE haok I

dry DM (]135”0)@“5"1% éll%'dd(ﬁgg/(ﬂz? 1@hh(d 94)@81{9; 600 92 1Bk )45 50863 AStE d

and stirre O mn hen (R 'S)-1- brono- 3- chl or o- 2- nmet hyl pr opane
(0. 144 g, 320.(89, HnbRY 033, &ﬁ@e?égfb@@dﬁédb%y stirring at r.t for 20 h. The

reaction mxt urg ﬁ@s hyich l#t Wat H'lssoma?r{ac@@ge Lr{ﬁeoxgﬁ@mtl le&#uf\@@;sﬁcdvédrlho

Et OAc. The conb[| or an ayers were dried over I'tered, and
concent r ata@etonclives mfdadiéfhﬁefbmredackysw@swm didtored end washgd yVﬂDI\ﬁFetelze foLgive B tded

ol ). andoRpvE e O 1 4h Mg ik BRI 0L 261 Y 1o

mmol ) and shaken at 100 C for 20 h. The reaction mxture was quenched wth
wat er and t he g @(mg Iayers
wer e dri edLed H eret, <

purified mﬁlmhlzqmeemnﬂgm CC f ol | owed by flash CC (S| 02 Et OAc) to give

the titl d (107LH94- 1 0.04 ld 1 - H N 30D) S
7,01 I(d ® 12 6 4l08gs) ( 1HA fe?ft@@)ﬂ(”g‘ iy ehg s ‘F@} ?a'ﬂki‘?/rﬁ : -et@&ééé"ilﬁqr‘iwq(‘% )
l(JZ); d, 23 g4lé_1m€2’e (92150 2H. 84 121111%1?) in GQrmMFll mrj ufderay,. aFHG0Rin 71, 0oBglg, 0]92-mﬂrfal)2
- 1.58 ( m W%I—i)ddeql.a‘%“me‘i ag_g; f8r g(}dmrg |:Bhen &R 8ol Entomo%ﬁ Qghﬁgo-é n?_ﬁhyl;g%ane gd_%% % d J

6.8 J %M:é)d @my §m;|n?g1at@ t fok 20 hlTHeGeacdormddike bd&é queﬂ;&ﬁd withd, J
3 HZ 126 118.6 J =5 Hz

J =19 Hz
114. 3 ( d Water aznd tl}ngodugtyxgactgismtg Et@ac jl(he 45mlgned35g@nc)lggr@were §rzed40v€b}1§2803 1) 6,
29.9. 23 Brilreeehs, Gng %&cﬁnualeg Fre Irhao n(a%)n wh 0331 aRf PILCL) Was feliotealyed
in acet one and oxal I c aci

.1 equiv) dissol ved acetone was ad The
f ormed cryskaios QﬁémmpDK}Ianrlélde B OvEa S t6camely, el é(bbio(mé Otrameg)\aad Khe Oy (Oc 13§

L ”? Ra§)19f‘6x%:g'?128$ogshgke(r}g ﬁ);élz’c%& 20t MR R TR W AEaE kSt WAEKL AT the

[ 2- et hyl - Bedubt primpios i BerAcd The tomplied praapiglldyed weredtgddrver N#SO,, filtered, and
concentrated. The residue was purified by cation-exchange CC followed by flash CC (SiO;
EtOAc) to give the title compound (107LH94-2) (0.033 g, total yield 10%). 'H NMR (CH,OD) &
7.02 (d, J = 6.8 Hz, 1H), 6.91 (d, J = 9.6 Hz, 1H), 3.95 (d, /= 7.2 Hz, 2H), 3.41 (t, / = 6.6 Hz, 2H),
3.33 - 3.25 (m, 1H), 2.84 (brt, J= 7.4 Hz), 2.79 - 2.71 (m, 1H), 2.67 - 2.51 (m, 3H), 2.28 - 1.98 (m,
8H), 1.92 - 1.83 (m, 2H), 1.60 - 1.48 (m, 4H), 0.91 (t, J = 7.6 Hz, 3H), 0.85 (d, J = 6.4 Hz, 3H); °C
NMR (CH,0D) 6 171.7, 157.2 (d, J = 241 Hz), 135.1 (d, /=3 Hz), 126.9 (d, /=8 Hz), 123.1 (d,J
=18 Hz), 114.3 (d,J =24 Hz), 75.2, 69.5, 52.1, 51.7, 45.5, 31.6, 31.3, 29.0, 24.6, 23.1, 15.9, 13.5,
13.3,9.8.
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qui nolin-2-one (107LH94-2) [0335] A reaction flask was charged with

6-fl uoro-7-net hyl -3, 4-di hydro-I H quinolin- 2-one (0.150 g, 0.84 nmmol) in
dry DVF (wormpswenzler N2. NaH (60%in oil, 0.038 g, 0.92 mwrjusomasiadded
and stirred at rt for 30 min. Then (R S)-I-brorm 3-chl oro- 2- net hy I|Ioropane
(0.144 g, 0.8403b| ) Wespradidewasfdidsblvedent abstonst dnd oy agid (1.1teqpiy)} displygd ihe
reaction mxture n hedvm t t t o]
Er onc,  Thas oDy eoes qan e g e o AlerRlthd RRRL ARG b BREE WK D
concent r ategpouhti@s exalid ealt(@OBE g)al{Ph@MSj@amhmenhcctateh[wlﬂi\/‘F3(7z3 rrL) fol | owed
by addition of 4-propoxypiperidine (0.086 g, 0.6 mvl), Nal (0.150 g, 1.0
nmml ), and K2CO3 (0.138 g, 1.0 mmol) and shaken at 100 C for 20 h. The
reaction nmixiauBanNBHelienshedpi-thlunatsenetayid 4 dikydrpi Baupblie2-ona dil GHLHMPt o
Et OAc. The conbined organic |ayers were dried over Na2SO4, filtered, and
concentrat—éd The residue was purified by cation-exchange CC foll owed by

flash CC (Si 02;1033) OA\C)\rE&uGi N&k 56 clidrged avi st sl & HadhyRo- (F0q0B@ing,
total yield 10%

6..9 d,,J=
9.6 Hz, 124pe (@0¥se, @d’>0 ﬂ}mﬁimzir*éMFz(Pﬁ m{g) ﬁer(ﬁ NgH %ng Ba ‘ﬁzm)% 2 %é“g P
g 25 (ZmZS% ad@ed&fhd(sﬁﬁ%c}_@t\]r‘t‘ {&93;) Ilﬁ%) Theh % Bhloro2l. -13&0;&(56ﬁ8ne1{'6)0792g 650-mol vaé rgnl
(t, ’ J = 7.agdd4dAoligupd byostlggpg(qg r.t for -20@ th_gact@pi)mlxtu@cvasch%&ya@%@l&7
157 2 ( d, H{#Odﬁigéﬂraé—%a mtollgt@A% ’fl% 0)01;1'1bme§ ofgédic 1ayéR V\Qre( &}wdl)vcr P&azw‘), ﬁltarze'ﬁ, ahd(d,

69. 7, 45.
31 3 29 Con@atrged. 2@1e10ruc1‘p5mger1a13va§ dlssg_lgecgm y[egIN (ZSQ‘LV@I@X’F@@?WQItlon o? "4-

PCT] USD21 41617, [E36bs T FRAGH 1185 390hES ah 1SS 0N a0Ch alhaol o

(1.1 equi I'n~acet on€ was a for med crystals wer e
filtered ashdcemsﬁé‘d? we%haﬁetr@n@ortmlxgawwa&mnqhﬁd with welshisluieiPadup etracedsal t

(0.036 g) d%‘[§ st(ﬁe COFI éjgnggrﬁce{a?é glvﬁ[e MEE $= r 7803 ﬁlgered and concentrated. The

[3(4Btypt° eri uor o- thyl-3
4- di hydr o- khﬁwa&qjurlﬁecﬂbpmm -LQTRirge C fllp ﬂae\h CEAS1D0RIGAQ &k eivmthedilar ged

i dry E'N‘ée%%%o@mﬂéﬁaép?@%ﬁqﬁagﬁﬁ”@ 3 MRy €550, 8 T2t - 4 SR )

added and gt §.08d6.83 (rh,t1H) er95?(ertm:m 4Them)32 ohl DEDEh, 4Howmmr(m ¢en), (239 g,

0.50 mmol ) was added fol | owed

m xture \/\251% Qqébﬁghgepov(p’t%“\l/\éﬁér ﬁénBB? hb g?gh&c]t&ed? h‘gg%%ﬁﬁ %‘?@)&c "™The
conmbi ned ogigapké i AL LHYErE NMR?@HQM?% NadSOH.6 {d, JE@med;z) ansla (d, J = 3 Hz),
concentrate The’ crude rateri al i ssoi ved in I\/ECN %25 fol | oned by

addi tion oR284-(dbltEyi BOpER Hidné =(16. 1851 14,2 @, &=rfidt) 112}\9al( (JO= P2y 359, B9
ol ), and eS8 {0 388 Do s 6 MDA B0 oigN3lsesly fhy 80 C for 20 h. The

reaction mXPOre Vas quenched 'wi t h-wat er he product extracted into
Et CAc. The conbitddt] or Janpodiciyes dissebied inirdede ovkexaNad8D4,. 1 ¢quiv) diseelyedaind

]? |02§ ﬁ n E:rCaE %Oltﬁﬁ ITh % %? "Eno Croea c?%{alsf \'N% ? fﬁ’%reﬁ %Hl Qs %@lr‘aggtor%qof é?lré »%\éqgle by

gi ve
compound as oxalic salt (0.058 g). HPLC-MS (ammonium acetate) [M+H]" = 361.3.

6-Fluoro-5-methyl-1-[3-(4-propoxypiperidin-1-yl)propyl]-3.4-dihydro-1 H-quinolin-2-one
(1071.H95-2)

[0339] A reaction flask was charged with 6-fluoro-5-methyl-3,4-dihydro-1H-quinolin-
2-one (0.090 g, 0.50 mmol) in dry DMF (0.5 mL) under N,. NaH (60% in oil, 0.023 g, 0.55 mmol)

was added and stirred at rt for 30 min. Then 3-chloro-1-iodopropane (0.079 g, 0.50 mmol) was
added followed by stirring at r.t for 20 h. The reaction mixture was quenched with water and the
product extracted into EtOAc. The combined organic layers were dried over Na,SQ,, filtered, and
concentrated. The crude material was dissolved in MeCN (2 mL) followed by addition of 4-
propoxypiperidine (0.086 g, 0.6 mmol), Nal (0.150 g, 1.0 mmol), and K,CO; (0.138 g, 1.0 mmol)

and shaken at 50 °C for 20 h. The reaction mixture was quenched with water and the product
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conpound (107LH95-1) (0.059 g, total yield 33%. "H NWMR (CH30OD) 8 7.02 (dd,
J=4.8 9.2 H, 1H), 6.98 - 6.92 (m 1H), 3.95 (brt, J= 7.4 Hz, 2H), 2.92
- 2.82 (nMwo4Bls762259 - 2.52 (m 2H), 2.39 - 2.32 (m 2H) mmog/aumﬂ = 1.6
Hz, 3H), 1.97 - 1.75 (m 4H), 1.66 (brd, 10.8 Hz, 2H),

9H), 0. B9extated 1mo6EwA¢z)The1®@bmw qEBObyers weap. died 1057r élags@« ﬁltﬂe%e“ddz)
135.4 (d, 1 d,

J =8 H) corfirgraéeléz)fae It Tue \gz(sl_qu)rfgieggé} (ﬁﬁ%& x;l;:}?r%gz dd ’folll)WEd ]H% M)‘l Céj(éno'é (
30.9, 28 81024. télg1v22he&;t1e2cbm@01(ridr()07LH95-2) (077 & bat))! yxe[lct)@@g)} ITWIM@H@) das

di ssol ved_i n acet ope d was
added. Thé-%? &dddd ¢ ;?2’1@? 3%% a(’cqzq@r i‘é)léﬁgld%)sjhejéivﬁgt@a%%o ?‘gojgi?ve
Erl\]/ﬁH}I t g%f@gmt@ﬁmﬁz@gamm (IaadH) 1.00 058 =0).0 HEJPIHY: M { bsinom i4bin 1a"cze{h3(é)

+= uor o- 5-
-[3-(4-pr @o%?)pﬂﬁ%(trdrﬂ“lﬂ%f%{br WP EHOR HY b b1P 1 &qu]ﬁo%mﬁh% 13nd @ /=
(107LH95- é)HJ 0%%%]((31%%8@2)'@@ gf(hask 19@s) ahar gads wiothy), 113.0 (d, J = 25 Hz), 73.1,
6-fl uor o- 4-di hydro-1H quinolin- 2-one (0.090 g, 0.50 mmol) in
dry DVF (095, iﬁl_() SOAHY3, B3, Y- B3F0li 7251215 BB 628 g, 0.55 mol) was added
and stirred at 4@#4}91)0r 0 (ﬂlct -wr&e&ss§rv9(mnoi’0901lle An‘adﬂﬁlfc% r? 1(LQuidy 8is@lve@.iHO
nmol ) was add IIowed y stirring . ereactlogmxture
was quenchedomwi vis addt@rThaﬁWﬁlewstp}Smﬁlt@R@ P%fh‘f"é‘(l}eq W’Etb apf R eMENE §ithi ned
organi c | ayers nggntrated. The
crude mat §¥fn8?un\é% ﬁxgg%fi@%é?%) i>£?E%\I%S’ nf;hﬁlglgalq tht\%z%/%}g]oagdl tion of 4-
pr opoxypi peridine (0.086 g, 0.6 mml), Nal (0 150 g, 1.0 mmol ), and K2CO3
(0. 13ﬁ g’ ‘ : gridi roth-élhﬁolana&;elgmLmﬁrAgre Was
quenched wrth-watet
extracted into [E.’&aﬁ)]\c ]Xhenmmdblmedhangﬁgamﬂc(s'b éiybmsbﬁen@hyénfmy@ Btrdhydadgon,

filtered, and. . concen resi du 0 e CC
f ol | owed W"Pf‘%gﬁnﬁélé%ﬁég) (©. :gg C&\c})é ?ﬁ vedsflﬁ p”{ fgmggo Q%%Jgdﬂ?%l%ﬁ%lg 2)
(0.074 g, Mé@ﬁb LS hrﬂi s‘ﬁal%)l at 60 HIVIR . TS (I tiod miXtufE3wdsabdncedtratedd aigl th pradidt

255 5. snigig onfpen O 102 804 Kbipcior 15 e B st )

1.83 ! H 4.-47 blz (m 3H))); 2.9BC m,
(%O(D;TI 5”(%%6% 5742/5)r7 HNAR ( éIDQODgIﬁ)ndLQZM(M 30),57.08.-47 bl (m 3H)); 2.9BC 2MN8R

4 Hz), 121,241 (3J= 1%(%?1{) 192 - 1258((811 25), 22@ ﬁzof(%ii%) 89%18;?](28%%) (#g? )

73.1, 69.7 5038, 1403, 98P 081 -2P3Pm, 23c1,); '2SNMR &2D;0D) 311742, 94083,
(br). [0340 Tﬁmoﬁpodagt 1vvas( |s£o | ved |n(n3510etor)1e and O)%i)l )a 5 %62%
1 ed

equi v) di s@@llvébﬁi N 28 4¢ E34ch d SR 540 688, S5ThS7PoP b 3cd 9%?61?239 v38r1 39

and washe%é tll}lzaﬁeg one to give the title conpound as oxalic salt (0.067
. HPLC (anmoni um acetate) [MrH += 363.3. (R -1 [3 (4

(But yl pi peri di n-0342]) - 2 Tﬂrepxtwliwpwam'lbﬂol\@d - agethpeand-ox#licqgidriaispliedin gprone was
107LH4A7- 4 ni, vi

(S)-1-(3- aged g‘%ﬁé% PEBYI &“3@@%’ ﬁﬁg‘&%ﬁ%ﬂtﬁ dieton t0 giye the tide oo D)

(0.329 g, dxalic mmb)zzzagdeHLWS/damnpenunmcﬂeteX[MﬁEB— g43. .”23 O mol) in

(R)-1-[2-Methyl-3-(4-propoxypiperidin-1-yl)propyl]-3.4-dihydro-1H-quinolin-2-one (107L.H48)
[0343] A 4 mL vial was charged with (S)-1-(3-iodo-2-methylpropyl)-3,4-dihydro-1H-

quinolin-2-one (122LH18) (0.493 g, 1.5 mmol) and 4-propoxypiperidine (0.430 g, 3.0 mmol) in
MeCN (2 mL) and shaken at 60 ° for 20 h. The reaction mixture was quenched with water, basified
with ammonium hydroxide, and the product extracted into EtOAc. The combined organic layers
were dried over Na,SO,, filtered, and concentrated. The product was purified by flash CC (Si10;
EtOAc, EtOAc/MeOH 4:1) to give the title compound (107LH48) (0.197 g, 38%). 'H NMR
(CD;0OD) 8 7.26 — 7.19 (m, 3H), 7.03 — 6.98 (m, 1H), 3.96 (d, J = 7.0 Hz, 2H), 3.40 (t, / = 6.7 Hz,
2H), 2.90 — 2.86 (m, 2H), 2.74 — 2.71 (m, 1H), 2.65 — 2.54 (m, 3H), 2.26 — 1.99 (m, 6H), 1.87 -
1.84 (m, 2H), 1.59 — 1.49 (m, 4H), 0.91 (t, J = 7.4 Hz, CH;), 0.85 (d, J = 6.6 Hz, CH;); °C NMR
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MeCN (2 nmL) and shaken at 60 for 20 h. The reaction m xture was
concentrated, and the product purified by flash CC (Si 02; EtQAc,

Et OAc/ MeOMOAi3DF7¢D gi ve the title conmpound (107LH47 A) ((PC][&&O@;/MGEA% "H
NVR (CD30OD) 5 7.26 - 7.19 (M 3H), 7.04-7.002 2.93 - 2.88 (m
3H), 2.77(CH0,0D) &730, Wiz 122H)128.2, 884, 124.3581 ¢ 4n7 2%07 2429512 22@632(%323H)
1.93 - 1. ( 62 (m 2H), 1.31 - 1.22 (m 9H), 0.91 - 0.86
(m 2 CHS§§94 138 %2(4%&)“&1173.2, 140.3, 129.1. 128.5, 128.4, 124. 4,
166.9, 64.9, 56034} 55.Bhe ﬁ&duﬂ; wB6li8olveidn 4cet@8 28] oxfic gcid 8gsoived Fpacgtonoyap
24.0, 17 r I i c
acid di ss&fiﬂlfédﬂi‘%fogefedt 51'1” 51% fg%cf"ecfm ﬁ%s}g zﬁﬁeéagrrléy{sa ﬁe gé\ggrﬁ%%%%é?é% and
washed Wi toRalRGElk EB9tgh HALWBMSHambortitre acoitg) MmH]'as3458%al i ¢ salt (0.222 g).
HPLC- M5 (ammoni um acetate) [ M+H += 343. 33.

(R -1-[2- Met hyl - 3- (4- propoxypi peridin-1-yl)propyll -

4- di hvdr o-(R}+ pBJMrmlwlmmz@medmomﬁ%@lpfoWMM d%y@rmw iiadlinaened MGHFEA) Wi t h

S)-1-(3-iod t hyl [)-3,4-dih LH1

(0 253 o 20 ) A b i e ks 6 0 S A SR ey (o
n) and s fh%%ﬂn %n@@ 2211918)2016» %Em rrrrm)catnu @rbufjilidéridpiperidase (q2emg,Hetimuiot) fin
wat er, basified amoni um

dr oxi de, and the@product ex ractel% f‘i\

Et OAc. TheVe@hE fﬁb)danérsb"’é(ﬁil at "Ioaf‘érr@h ke TEASHPT B s fupadied Wi A g e ng
concentr at\ﬁ& &mﬂﬁ 99&8*1d¥\’ad§d e drbduedexicitd ASNEQAL $ho ZomblEédQQ\@amc layers
Et OAc/ MeCH give the title conmpound (107LH48) (0, 1%7 J&g@?o H NVR
(cosoo) 8 Werezeled overlrgazw filipqpd, and grcentrgtedyghe piodpetpyas parifisg by dlashiCC (S0 ey,

3. 40 7 ; ; % 'H NME D
2 65 ; g%&fne\?mg Q.41 13"% 2 ve%iré)ulezco%ﬁ&ound%}&ﬁ (021‘&) £ 7%4 'H Jl(c(S)gﬂ) 15) , »
(m 4H) 0. B1- '(ﬂ8(rd,3ﬂ)77912HQ98(IH31)H) ! J(d74ﬁz H@ 89 Jcnégﬂzal%@m 84
WO 03/ 057 1 D 7 4 2 1 4,
10,03/ 057 7% ISR 08, S6HH0) 8 Yy 40 Gl Thak s o1 29,29, 0,
24.3, 17. 11,36111(29 (D 3U]0. 9me0{36(§mu%tCHAhs”CUN§/§b(%@D)r§ ldé@t éﬁb? dﬁalok?é’l e
acid di sso opg The. 1,0 S r,g {f and
washed wit ac %gcldf‘l ?é girve ??198(%%‘? e4c§§ﬁ6p§§r51(q?g%%r2§<g??c3dgglz? 1(%& %g%eg .
HPLC- VB (armmpmé.um acetate) [M-H += 345.31. (R)

1-[3-(4-Butylid |pe di n-1- ro
4- di hydr o- 1H qdﬁ?ﬂﬂ? %W@d‘(ci)cly‘?{%‘ﬁggé g‘%‘iepaﬁdlfx%tav dissoied RASIYEd i t h
ES) 1- (3-iQdar Erhsrmrhlydi E[Fy@tﬁhél;x)er@fﬂ‘ﬂ%rdi didraghddHvitifatietoat idgide dreitle kaﬂ}:xd)nlﬂnﬂ)as
0.169 g, O. a ut yl i denepi per.i 0g, 1.4 mo in
MeCN (2 m?xa%ﬁilté@lé@ %?LQJ(MS BLF’IOQ‘BmHCCtWe[E’Ir reaﬁc% ?‘Hﬁgm xture was quenched
with water, basified w th amoni um hydroxi de, and the product extracted
into Et OAc. The conbl ned oranlc | ayers were dr|ed over Na2804 filtered,
and conceni)-a1 23 -Buty8-prabigydel3 gddock iy Rimagthyipropylhd frdih .
hept ane/ Et }95:4 ) to gl ve the t|tIe corrpound (107LH53) (0. 116 g, 67%. 'H
NVR ( CD30 .23-718(m3H),702-698(m1,511tJ:7.4
Hz, 1H), 3.98 (@347 = & ‘Brrﬁzwalzqzqy chgpgegovith (S)-1-(3-iodo-2-methylpropyl)-3,4-dihydro-1H-
quinolin-2-one (122L.H18) (0.185 g, 0.56 mmol) and 3-butyl-8-azabicyclo[3.2.1]octane (0.100 g,

0.60 mmol) in MeCN (0.5 mL) and shaken at 40 ° for 20 h. The reaction mixture was quenched

with water, basified with ammonium hydroxide, and the product extracted into EtOAc. The
combined organic layers were dried over Na,SO,, filtered, and concentrated. The product was
purified by flash CC (8i0,; n-heptane/EtOAc 4:1) to give the title compound (107LHS54) (0.063 g,
30%). '"H NMR (CD;0D) § 7.29 — 7.19 (m, 3H), 7.03 — 6.99 (m, 1H), 4.03 — 4.00 (m, 2H), 3.14 —
3.13 (m, 1H), 3.07 — 3.05 (m, 1H), 2.90 — 2.86 (m, 2H), 2.62 — 2.57 (m, 2H), 2.28 — 2.19 (m, 2H),
1.97 — 1.82 (m, 3), 1.58 — 1.42 (m, 5H), 1.34 — 1.15 (m, 8H), 0.90 — 0.87 (m, 6H); *C NMR
(CD,OD) 6 173.1, 140.3, 129.1, 128.4, 128.3, 124.3, 117.2, 62.2, 61.2, 58.2, 46.5, 39.0, 38.0, 32.9,
32.1,30.3,29.1, 27.8,27.3,26.3, 24.0, 17.1, 14.5.
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2.85 (m 2H), 2.61 - 2.56 (m 2H), 2.40 - 2.35 (m 2H), 3.32 - 2.04 (m
11H), 1.98 - 1.92 (m 2H), 1.36 - 1.29 (m 2H), 0.90 - 0.85 (m 2 CH3);
13C NVR (@D306D}7662173. 0, 140.3, 137.1, 129.1, 128.4, 128.p4T/Ushd4317123.7,
116.9, 64.6, 57.4, 56.6, 46.5, 37.0, 32.9, 30.2, 30.1, 29.1, 26.3, 24.2,
17.2, 14.1. [03038B] TheThe wddust weskedissdivedsiolagesenciand axabie apid digprvedimpaetona &g
di ssol ved e TR R B Ry SR BIVREGS o/BTCt Ik ehpoands
washed wi t'h"%cet one t ive t title corrpoun oxalic sal

HPLC- VB ( anxmtizrsali (0. Gelad) SHRI)C WKbﬂmmlgmmd%e) [M+H] = 369 34.
(R -1-[3-(3-Butyl - 8-azabi cyclo[3 2. 11
oct-8-yl)-2-nethyl propyl | -3, 4-di hydr o- IH-qU| noI i n- 2 one (107LH54) [03471 A
4 L vial (Ras-[LRehgBBH b 1S 18{3.2 - ! '

qui nol i n- %@ZZLHl) (0.185 g, 0.56mml ) and
3- but yl - 8- clo[3.2.1]octane (0.100 g, 0.60 mmmol) in MeCN (0.5 i)
and shaken at 40349for AMhlLvThevasemgddomtmﬂsxum @dvﬁsmﬂﬂmémo;b}é)ds 4-dihydroidt er |

bast 1 e WL RTTION I I @10 20d LS ROdsts £5hEaied | g, FE 8, The

tTEe Pr ?Flqu 6M@fhol) gﬁj%\igggﬁgﬁ ji%ﬁL{ gragsfgglaﬁ af 3 0%or 2n-hherpé maﬁ(ﬁtrﬁiﬁ;ﬁ]regwés) theDclgl; Vﬁg
e title conpoun ;

(m 3H), W]@Bnev_atee @91f16%w1§l]_‘5xmmgfm@§ hy r4)x616 @dnthe M?égeitaacgggnﬁbgt C. T|l_‘|5:

?m072;_|) 3. Oc?, 99%‘_1 %{@amczla&gs W)el% BRd (Wer QH)SO‘,,Zﬁl@?ed- ardd %cérﬂlﬂatea Hihe roddt-wag. 19

0.90 - 0. grrifigd bysfpsh Cfg@@u\mheleteﬁ@@)%é 11’903@16 thi&ﬁe ?mpf%d éoﬁé‘gﬂo 63-}3)2% 3,

%;483 2%15352/36@?1\1131114&%) éD)7§8 28~ 741@ Ry 313)97@1 63?0?1726%% 1%0{1/%%(8%1/ 4?21}%&, 2383}18]

The product.!wad-0dimsdivago . Sédet, éhé 6érrc¥ 5&)&&1 1D, 3e8 d 2elil S8t d- m laf4

was added. 3}?)“? 62(50"1”?41@9"%@} hs Vl’efle(ni '1b111j(9'b®@ a@ﬁ's Wﬁsﬁ@ﬁ )W”tmﬁﬁe(tmém @

give the t1tle conmpound oxal i ¢ sal éammnl um
acet at e) [ MBH] 149.8699.34128(4R)28.31 12423, NET. hyd1-43 69 Qfﬁe?nﬂwr@ %2abi Ty Pd[13320.1

| oct - 8-yl 2- 107LHS55 [0349] A4 nmL I
vvgg chaygég?% 33{;9 %y@gggli;- w'piq%lIf)lpopylo)neS 4-di hydrE) IH-] Ve

qui nol i n- 2 one [(OCLQIRLHlH)le ofddddB svagydis@lved inmavetone andebxalic acid dissolved in acetone was

g_ngeg L)al_lk en? (Q%(? leélg Cl O f@/stﬁljé] oct ?Beggcﬁo dlv%'asﬂ%x\{m}} %cegong to 6)(%,?1 (‘,c; € tgﬁ: con‘év?]u

basi fi ed Wahc @mm.nsmgm HyDcC-043 dmmoamdlabétaep[mﬁ«dﬂt%swzsr acted into Et OAc. The
conbi ned organic |layers were dried over Na2SO4, filtered, and concentrated.
The product was purified by flash CC (Si02; n-heptane/EtQAc 4:1) to give

the title p@naacatmﬂpleé;mzlLlrﬁﬁ);roﬁg1 @H@@Qm ﬁ&%(mznﬂmm (CDBOD) S 7 28 - 7.18
(m 3H), 7.01 (t 11 - 3.04

H)
(m 2H). 2.90 - l0§5185 ( rﬁ 7125~ Vlakweﬁchafgzd Bveth(ln@fhboropzopzké 1H- %‘mﬁm e 1450 & 97
- 1.84 (M 2,0 mmol), K,CO; (0.34 g, 2.5 mmol), KI (0.42 g, 2.5 mmol), 4-butylpiperidine (0.30 g, 2.1 mmol)

and dry CH;CN (3 mL). The mixture was shaken at 50 °C for 60 h and thereafter diluted with
EtOAc (50 mL) and washed with water (50 mL). The water phase was extracted with EtOAc (2 x

50 mL). The combined organic phase was dried over Na,SO,, filtered, and concentrated under
reduced pressure. The residue was purified by flash CC (Si0,; EtOAc/MeOH 4:1) followed by
prep RP-HPLC to give the title compound (0.32g, 49%). '"H NMR (CD;0D) & 7.88 (d, J = 9.6 Hz),
7.68 (brd, J = 8.0 Hz), 7.65-7.61 (m, 2H), 7.33-7.25 (m, 1H), 6.64 (d, 9.6 Hz), 4.39-4.32 (m, 2H),
2.95-2.86 (m, 2H), 2.50-2.43 (m, 2H), 2.01-1.86 (m, 4H), 1.71-1.62 (m, 2H), 1.35-1.12 (m, 9H),
0.89 (t, J = 6.6 Hz); °C NMR (CD;0OD) § 163.1, 140.4, 139.0, 131.1, 129.2, 122.6, 121.4, 120.3,
114.7,55.8, 53.9, 40.6, 36.2, 35.7,32.0, 28.9, 24.7, 22.8, 13.2.

[0352] The product was dissolved in acetone and oxalic acid (1.1 equiv) dissolved in
acetone was added. The formed crystals were filtered and washed with acetone to give the title

compound as oxalic salt (0.356 g). HPLC-MS (ammonium acetate) [M+H]" = 327.3.
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3H, 1.66 - 1.54 (m 3H), 1.42 - 1.21 (m 1CH), 0.90 - 0.85 (m 2 CH3); 13C
NVR (CD30D) 6 173.1, 140.3, 129.1, 128.4, 128.3, 124.3, 117.1, 61.4, 60.2,
58.3, 46.wp i305B7237.1, 37.0, 33.1, 32.9, 32.2, 29.5, 29P&T/1X82/516127. 9,
26.3, 23.7, 17.1, 14.4. [0350] The product was dissolved in acetone and

oxal i ¢ aci d di ssol ved in acetone was added The formed crystals were
filtered qnd yash g 3! onpound as oxalic salt
(0.054 g) ~H-

1-[3-(4-Butyl pl[@eB] d| I’]AZL-er }mr\@qs)dhhrgéd—tavqluinbthlmrotzomn)elf(’ﬁ@mlwl}owa(0[0@%&1] A

26 rmol ) U3kserd) %@99,30&% &30 igio, R sl b g oA o0 of
4- but yl pi @g@lrgm? aﬁd)dr?}(blg;m\l?(zlmﬂmm: miRie ‘d;rsyshﬂdB@NS() 3Cnfo) 24 Titvad rthertalice was

shaken at 50 for 60 h and thereafter

raahed i KRG EEh B0 RLD THOTRAE LS Bhadbe RS- Lybe st el o RS
50 n). Tha.e ﬁt@gtea%h%@a@u:x phass m%oﬂﬁlh@mrgﬁnﬂfpmhenfdrieﬂ emdtazsma
concentrate un reduce Exf%éessure The re5|d

(Si 02i Et GlcreNead wnq_e)ﬂtrtted peAge dedyged pipssye- @CHP’L et%asgl? °t‘ E‘?épffflt ?58 ?lcs rﬁ)ound

032 4 e o Eiva the till omouﬁcB tgodg, D%y. 810
( 9 %}/@%i 7%?)31) Jg&&)ﬁﬂLC&th 9 ¢ ;7 (C( g, 6)32 o

2H) 2 95NMR86D(O@) 521—65 (d2/504H%3 Iﬁlésﬁgy @2@% tLH)ggégl(ﬁl Y, 7%? TR, 60
2 6.6 3 31,
12‘0 4H) 13é}§5 ézﬁ@iﬁ 4213%')')436l83§§rn( 13]3;18‘@ lJzotsb'ﬁ)z 2 3NV (&D&@ 7582 46

114.7, 55. 40. 6,
36.2, 35. {m, 39),0,4828.19m, 24), 2,1822098m, 28), 2.94{1F252] 4 Thel. P+ baloe. %\50 A é»s’o‘t ved

in acetone and ¢oxali ) ssQlyv cetgn The
Formed cryt Ars ot Pedhian a0 Y S Qe A DB LEETR,
conmpound &g ©0xakiss 0546, 3¢ 9, BHH 39)1, 9. 9RIFCONRS (anm@riir necscd { 5it-8) " § WOH]. +=
327.3. -86 WO 03/057672 PCI/US02/ 41617 1 [3

(4- Propoxypi peri din-1-yl)propyl|-1H quinolin-2-one (092LH69) [0353] A 4 nL

vial was cpgr(gqg,to%lgghd;ln (%&m,@r@gﬁ&ptyy)qqumo pellonER2nne (0. 069 g, 0.31
mmol ), K2CG37 (0. U069 g, Kl 083

4- pr opoxypi per i [@3¥# (0A0$01ﬂg vial Oz’aSSChPr’i%‘i )"V”Qn‘?jgb(}r? 1@[%‘%1%?’@% “on 00-5& A%t ur e
was Shakerkrr%n) 5%8@%% Dand bhRneat oars ¢0b bAEeBHWE b mis@k e tvad RBrera) rtand

Et OAc (25 hases were separated and the water phase was extracted
wi t h Et OAcfof 2 hxurider a’rN) atniPlsgherso Ay ﬂneldaﬁtﬁr d dmoroo-phblewpigaanet Bé ml dk 14ermel) eyas

Na2sO>4, filt t :

pur 1 11 e oyford g RN 357 L DB i 70 by PEGRUBL SRg W TRFaRy) g ves
alz velg_?_)e ta725 gxg) Qﬁ(ﬂt‘gﬁnlnﬂdiw(tﬂ Wa&0 (1, mBP Fhe ofgiﬁinc MR veDes)d 1itly wasr (14, mLIi)%ng 4

6. ,62 tarmeélSElmL& Pne%c@g%&g@g, a(nﬁ]cbr}cftitj'a?edéfhg rftw,ced\]ée%'grg. ’Hﬁe,zmé'%s,ld as

g HSM ? Sj c{lmtedkbt)h cHﬂNB(ﬁnﬁQ and K (@683, g, D.08mBol, 1K {00 (259 g20.5_(8n®m®)9an@g R

(CD30D) 6 %‘vzpleerl rlfdoﬁ“g ﬁs@ygm"@lwa%@di‘%gbf&e mf“?‘ﬁ é”aé i‘?f?‘h?&f‘zk&%} "711‘4'1“‘?

4.7, then diluted with EtOAc (25 mL) and washed with water (15 mL). The water phase was extracted

(2 x 25 mL) and the combined organic phase was dried over Na,SO,, and concentrated under
reduced pressure. The residue was purified by cation-exchange CC followed by flash CC (SiOy;
EtOAc/MeOH 4:1) to yield the title compound (0.034 g, 29%). 'H NMR (CD,0D) § 7.90 (d, J =
9.2 Hz, 1H), 7.69 (dd, J = 4.0, 8.8 Hz, 1H), 7.50-7.41 (m, 2H), 6.72 (d, J=8.8 Hz, 1 H), 441 (t,J =
6.8 Hz, 2H), 3.02-2.95 (m, 2H), 2.65-2.60 (m, 2 H), 2.19-2.08 (m, 2H), 1.91-1.82 (m, 4 H), 1.53-
1.21 (m, 9H), 0.90 (t, J = 7.0 Hz); >’C NMR (CD;OD) & 169.9, 158.4 (d, J = 242 Hz), 139.8 (d, J =
3 Hz), 134.4 (d, J = 2 Hz), 122.5 (d, J = 9 Hz), 121.6, 119.9 (d, J = 24 Hz), 116.8 (d, J = 8 Hz),
113.9 (d = 23 Hz), 54.4, 53.0, 40.1, 34.5, 34.1, 30.1, 28.7, 23.3, 22.6, 13.2; HPLC-MS (ammonium
acetate) [M+H]" = 345.3.
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69.5, 55.4, 51.0, 40.6, 31.0, 24.9, 32.1, 9.9; HPLC-MS (ammoni um acet at e)
[ MtH + = 329. 3.

1-[ 3- (4- BaoyBpser i di n- 1-vl) propvl | - 6-fl uor o- 1H qui nol i n- 2CONESE/4BTLH22)
[0354] A 4 niL vial was charged vvrth 6-f1 uoro-I| H qui nol i n-2-one (00.56 g,
0.34 mmoll ' ~ ¢thyld @RGuinelini2tone QLOBRE3HA) 0. 34 mmol ). The

m xture was sti forl hund r r

1- br ono- 3- chl or[@%sgpan‘e‘ ‘%g’l{‘ Ylal B’aﬁﬁhan%?ol\y& %j%leﬁlg{rpdﬁ ﬁﬁﬁl@% 2%99 xt ugg&\%\gs

t hen shakefndlj, drtD¥BI2 R0) dnd NebE(60B&a bil, Ard3Was0. ¢ mmbledrhmnnlhtuch \mshbakexemrder

(25 nL) and _washed vvrth wat : e, organic shed

wat er (15 2 atmagphers for i, (“1% hﬁ{e?fserﬁr@do gﬁglrom%éofg&(% g)conce tVa e under
reduced prggsikon watGhdkeh Xt rf 5 R0HAndRSH pdlirdduhto diediyl Hh@l‘@ﬁhibo Rndﬂszéshémdltli(l
(0.083 g, 0.50 mmol ), K2CO3 0069 050%)@?) 4-. t'l I%rﬁrrdrne
(0.048 g, YOUB415b)- )Thﬁé@eedaé‘awasr‘ﬁe with, vateq 4 mdn4d fring (sgn OEFIE and
then dil Utp%gsevulatsmrlg@ R I\(agéi)‘;nwd &H@Emﬂ@@@@r@ieﬂeﬁﬁbeﬂ@?@ﬁm& Ti%he ri‘ts]dueme dviated r
phase was ‘extracte he conbi ned ani cégqgge was . r| ed

e Na28®4th e 9 2o s O el v Kooy g B PO SRty
purified &f‘ T(ﬁ;l rglg@goungdd% fh%'r&%%é&éhafkleﬁ%og@ ﬁﬁvﬂﬂ,and Exte rMEerM 1)

to yleldt VR ( CD30D) .90 (d

9.2 Hz, 1Hhe camﬁcﬁmdﬁcQAQJ(ZinﬂD end ‘Sater (llr&leﬁ)he watesdmve was e(xrﬁlctcz*rﬁ? . nrlz)a(lél J
= 8.8 Hz, I € SSUre. 0

( m 2 H) E (i bénes é)rg(aglc ’pEzﬁ)e waigrée% (k% Igg %é) ’and3 ?%Qgen?rat%§ u&da‘ C%H) d p?e §l5 &h@
(t, J = 7 1Osidhiz)was BT INIMR Ta€DB0 [}i06 BL@Ac/MeOlBéBl)zfolaquedw pzezp )’LC 1caevethed
J= 3 , d
24ty Lilgomond Qs g 205 g @RiibLa7Tg f T 3 MRy 15534 gy
34,1, 30. 16,628, 7= 923031 1B248.(t, ¥3: 26 HAPI; Nmaﬁmmmzacewat(m)mmswe =

2 T ISR 0 o 255055208

[0355] A l S @han th byl 1lzr+mumlue 259158 .9( 90.8,15%.
0.71 m“(}dﬂotﬁgﬁ 16% 14@“ )1§’736j R SHl%é%&)l n 1gll 0. (53% 0.78 Errml) gi’he

m xture wa.5RARER. %%&rﬂ 8al N 133nHBHEMSelameenivm aceipig) MidHeast bs-

1- brono- 3-chl oropropane (70 I, 0.71 mml) was added. The reaction was
shaken at rt for 20 h and then poured into d| et hyl et her (25 nmL) and washed
with wat er-[3#Butilpiperifire] ¢ 1} AU png Ag-ar (15 nb) and

b 15 i ‘ 6. d | - t

uhdg(ra Eeducezj p’rl;g%%arg%n%he r"éagl SW%ﬁr 5 ?‘uﬂég&o%%,—@%&q?g@n%@amb
(0.160 g, rihm@l)nmﬁﬁQ6,0%K26ﬂ138'(ﬁlg14®nmol)]an®de)7 (2Ahl) - Thetryixpirqpeas siakee at rt

0. 100 g, I dd Th k t Cf 72 h and
hen_ pour el drt 610 e DBOUTITERERES (Sbinty  dras AL PALIETRIE Rt i er

phase was g@xitehastacknl &axen2§ Woyermight. Thd @1i6@8 a8 ekbnafigaAI ﬁltrphaae(zsval&)cbrnued
over Na2SO4, and concentrated under reduced pressure. The  residue weﬁjﬁ

purified byashrhyperdts mdote cherpapneasied Wity FeiHEd BY BrddpnrElHPLE
9' ve t he (grg nllc,eprﬁﬁ)émﬁ)suﬁ@d (VerQo£330,, arBIbheentrhteMNWRict (dd3Cdd) pr&ssife. fbhe(dily résidue9. 2

. was dlluted w1t§1 CH3CH)(2 mL) and to the resulting solution was added: KI (0.050 g, 0.30 mmol),
K,COs (0.041 g, 0.30 mmol) and 4-butylpiperidine (0.028 g, 0.20 mmol). The mixture was shaken
at 50 °C for 72 h and then poured onto The compound EtOAc (25 mL) and water (15 mL). The

water phase was extracted (2 x 25 mL) and the combined organic phase was dried over Na,SO,,
and concentrated under reduced pressure. The residue was purified by flash CC (SiOy;
EtOAc/MeOH 4:1) followed by prep RP-HPLC to give the title compound (7.0 mg, 11%). '"H NMR
(CD;0OD) & 7.89 (d,J= 9.6 Hz, 1H), 7.73 (dd, /= 6.2, 8.6 Hz, 1H), 7.47 (dd, /= 2.4, 11.6 Hz, 1H),
7.08 (dt, J = 2.4, 8.6 Hz, 1H), 6.60 (d J=9.6 Hz, 1H), 4.33 (t, J= 7.6 Hz, 2 H), 2.98 - 2.00 (m, 2H),
2.50 - 2.42 (m, 2H), 2.05 - 1.86 (m, 4H), 1.55 - 1.64 (m, 2H), 1.36 - 1.15 (m, 9H), 0.90 (t, J = 6.8
Hz); C NMR (CD;0D) 5 164.7 (d, J = 248), 163.2, 140.9 (br), 139.9, 131.4 (d, J = 10 Hz), 119.3



6.60 (d, J =9.2 Hz, 1 H), 4.3 (t, J =7.6 Hz, 2H), 2.92-2.2.85 (m 2H),
2.50-2.39 (m 2H), 2.39 (s, 3H), 1.99-1.84 (m 4H), 1.69-1.61 (m 2H),
1.35-1. 11woms/o8tdrz 0.88 (t, J = 6.8 Hz); 13C NVR (CD3CD) P@Tznmwmluo 1,
137.0, 132.5, 132.3, 128.8, 1214 120.2, 114.6, 55.8, 53.9, 40.6

35.7, 32.G},/281 8p) 218.8(br22186 (49,223 Ha), 301646, ¢ WS LAnmbhidriy 5&81%%?5Pmm+

= 341. 3. -034kH- qui nol i n- 2- one
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(0.032 g, 019 nmol ), NaH(60%|n oil, 87 my, .21 mmol) and dry DVF (2.5
m.). The m e pas .shak i&m_z Jﬁ@@oﬂzLﬁg'p@-B chl or opr opane
(20 1, O. shaken overni ght shaken
at rt overni gho3sThe mixt mLenaA/az&stchagedjwlthut6enbthrqxvﬂHélumﬁm(2286rﬂ)_ 3260018
washed wat er ( ase

brine (15"H9Y ‘}rTI]?iOIQ Qr'&g)rﬁ g&\%ﬁége"%%ﬂ ggngégaovggl)&%&?tt (u(j:ugen‘g!g)nsttlrﬁg? ed

under redycegemdrRS Wi undeh @ N ainyosplesd, &nbwe&\hﬁstMlaHmtlmdoM-bmmmrQﬁom9 and
to the resulting solution was added: KiI 041
g, 0.30 mftd . ag& mpaah) gl thej IB’éF“i“HYVﬁ?eShE‘]EF“G‘géO %?éhtnﬁlfﬂ @T&?ﬁga%ﬁé{?ﬁg@&’

Zggkﬁgt 2 (@Seu%r sy ml? afl A5Mled aﬁn WRRNEFImERE Fhe (csnﬂm UdHEd Etzé?mazm aniL)

wat er phase was extracted X 25@ amg

conbi ned @myamr:aeqmaigemﬂa@d drgseic. oS roilNgosstyg Wasé%lte@: SHEERAR Eami Rt KT
reduced prg T pPHihf LSR8 ¢, BI2XOAGHMEOH
1) fol | God8 b0 %"Qpiﬁgﬁéovm §i I it B jet“?gblpg% y 1%6@

NVR ( CD3GRYe 8ddZd 8191e (ndxtur]:zwa‘a sbakelz at 30 99) for #8 W 3nq than dmufectswzh E@/ﬁc”&é ml}) apgl
7.47 (dd, J= 2.4, 11, dt e i 1dJ-
9.6 Hz, 1ryashe e yiter ). ghﬁH@ateép‘ﬁfe v e B ‘&)QEW}’ cbihingd ofifhil

(m 2H) B wasliri@® o(eiNas6),, anll.coficentratedduhdémnediit) pressu% The 1_‘@51315(: (vp,q pLg|-fyad

(br). 150 praail HYE 4 o B dtrogernb S St ey I er Ry 4 ft: -

(d, J = 3 diz)hm), bR (& J(J)MHzlﬂfQ ﬁzc{(did J] 282936 Hz)m);mﬂ,q @ J=62.8 Hz=11D86 68 |d, J
55.5, 53.9, 41.0, 35.6, <2 1335 LGS 1
(ammoni um a6tk H)I) ﬁl%(-!]lr—-? 2§i1252§) é 8P;§S (3,&1) 307298 m ZH) 2

Butyl pi per )oar-aeMldh: BTEYHOX¥6 dkay N 0v6dm00R), 080 (-2 6:8%12)[ 0857]
Vi a% ﬂjV\gns zeg)rogqu\)/d\n( 6) rrZJt;] ox6-1H- qui nol({pnétZ on)e ;0“632 Zg[ 18

rrrml) dry M(@s@ﬂ)ﬁdﬁWNaﬁE{S( 6404, 1133 a_u 122.38 12610, 180-201 i¢rtp |1 10.5.t X6k g%ﬂ{iﬁrﬁhe
m xture ﬁ)?éﬁbrz‘%‘ﬁ 8?‘513 354 743, 2”1{?Lé'?vi§(a ohl%m%@f?éﬂiﬁ}ﬂ =gy kowed by

t he addition” T-br Ibroﬁro ane nd the m xture
was shaken at 30 C overnight. The reaction was then diluted wth ether (25
m.) and T i 55,0 1)7Lﬂ5é§ over Na2SO4, and
concent r at-eg—tf - Y T Esl vas diluted with
CH3CN (3 nl) an[rd3$§] ((MDSﬂl x@al\@s!ﬁﬁar 1)h 64@@@811{@41@71@ @ne&lmmﬂbw)%énd

4- butylplperldlne 0,0 s_shaken
at 50 C fob 04g ‘ﬂm"aJSIdi“f ﬁ@fﬁ@i%@ﬂ%@qoéﬂ ﬁ @é ﬁi‘%g“%u’iehwavsvat er
(15 m). Theedat RforU3a8HR MBS 2OX] 4tA6épBete (BhoXealter, mb)on@nﬁcm&ep@pml(mm, origani c

mmol) was added and the mixture was shaken at rt overnight, the reaction diluted with ether (25

mL) and washed with water (15 mL). The ether phase was washed with brine (15 mL), dried over
Na,S0,, concentrated under reduced pressure. The oily residue was diluted with dry CH;CN (2
mL) and KI (0.170 g, 1.0 mmol), K,CO; (0.140 g, 1.0 mmol) and 4-butylpiperidine (0.071 g, 0.50
mmol) were added. The mixture was shaken at 50 °C for 24 h and then diluted with EtOAc (25
mL) and washed with water (15 mL). The water phase was extracted (2 x 25 mL) and the combined
organic phases were dried over Na,SO,, and concentrated under reduced pressure. The residue was
purified by prep RP-HPLC to give the title compound (32 mg, 89 umol, 19 %). '"H NMR (CD,0D)
8 7.80 (d, J=9.2Hz, 1H), 7.66 (brs, 1H), 7.60 - 7.51 (m, 2H), 6.65 (d, /= 9.6 Hz, 1H), 5.30 (t, /=
7.6 Hz, 2H), 3.09 - 2.95 (m, 2H), 2.68 - 2.57 (m, 2H), 2.24 -2.06 (m 2H), 2.00 - 1.90 (m, 2H), 1.75 -

-89-



phase was dried over Na2SO4, and concentrated under reduced pressure. The
residue was purified by prep RP-HPLC to give the title conmpound (0.028 g,
449 . mes(oiD) 57.85 (d, J =9.6 Hz, 1H) 7 56 (d,PCT/IiSOQ%ﬁlHZ 1H)
7.26 (dd, J =-2.8, 9.6 Hz, 1 H, 7.19 (d J =28 111) }é

9.6 Hz, 1Hp4 (, 34, (572 - J:tzrm29Ha|z0842eq)64BIz8331)(SCWB(C@sQﬁ) S21@85(1 221|3|74» 2. 64

- 2-58( ( D.28%, 7992215 68.0( M
2H), 1.35 302%015%% ﬂg%g,_é}g%g' 82 358 %43 4&% 2 3m8’ ?Nllt/bﬁz(scbsw) 265 162. 7,
155. 5, l4QPLC-M§3arﬁnonhRQa&tatelﬁﬂ+H] =1360.31, 116 1, 110. 5, 55.3, 55.0, 53.6,
40.5, 36.0, 35.2, 31.4, 28.8 24.4, 22.7, 13.2; HPLC- M5 (amoni um acet at e)
[ MtH] + = 357.3. 1-f

3- (4- But yh pi peBugipietidit )} pedyl|s-Betti 16k quidoba Grona 6107 bH5)one  ( 107LH38- A)
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resi due vvasd dhd wombingd prgarie phayes Grery driedrpyer MNySRy 9. oppesngate uﬁgwg'jceg
K2C33 (0. 140 g h eElCAMAOD, 1: 6. ROgived itleer e
added. Th&#F ?u%}?ae \Réég%shaagg’g‘“g‘f@ggyﬂﬁg? éﬁbﬂ and then di]Qut et i th. Ef OAc
(25 1) aaﬂhpmmhedssl\g t7THYNAH MR (GD1AD).5 STHe(dwaT 818 Hrndk 7\W4s 7éét(ma%1€)ealéz X

25 L th
connent et EAGG AHOR L 6BY A9E PUROSR IS0 Al ot 2467 MERCH a0, 1.
RP- HPLC t qn@bME 2t5h¢s BHY, Izezscampqwnmﬁ)c 324 A1y.95 889, 20| .78.91.69 (m,'2H), NM@ 6

L o6 b J‘J}H)H) 59 o1 i, 30 PR TEIcHYs 16d3cben D 0 B0 13 66219592 57

(m 2H), 2,24 112z 49@4(7@2%99235@0345 B0902¢ M232H)2.1,1735126; FRL.OMS QRMQ6TGH 2
PCT/U502/41617 (m~2H)’, 1)327- 112 (m 9H), 0.84 (t, 6.4 Hz, 3H);

13C NMR (@9@@@)[1\6““%23613139 2, 137.4, 130.8, 128.0, 127.8, 122.4, 121.5,
116.3, 55.0, 53.3, 40.3, 35.7, 34.8, 31.0, 28.6, 23.9, 22.5 13.0; HPLG MBS

(4-Butyl pilpg 107LH45) [0359]

A 4ni vi al ' oy I 1
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't wat eroippspgne Gl R PR CHHES b Sthe TR 30l oS iR

conbi ned wngammpan&enso Ty @nihoureldEOAr 2Nat I@4d wated (ISomE g rithe aztaemi phasgevas
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J=9.8 Hz unlik‘)rcdt?ce@ﬁressux% "ﬂ& résﬁdue&}d); pur?ﬁell@y ﬂém CCC ($O§ EHZAC/MIE:DH 164)6d gl(vel thel=

9.8 e, 1|_t')1tle c%m?)gun(dt(o 017 g, 6%) H NMRF?CDQD) §7.84 (d 02 54 Hz), Hs6 (3 P850 Hz ?ﬂl)
7.43 (brs, 1H), 7.14 (brd, J = 8 Hz, 1H), 6.58 (d, J = 9.4 Hz), 4.36 (d, J = 7.2 Hz, 2 H), 3.02 - 2.95
(m, 2H), 2.57 - 2.48 (m, 2H), 2.51 (s, 3H), 2.09 - 1.91 (m, 4H), 1.75 - 1.65 (m, 2H9, 1.36 - 1.16 (m,
9H), 0.89 (t, J = 6.8 Hz, 3H); °C NMR (CD;0D) & 163.3, 142.2, 140.3, 139.1, 129.1, 124.1, 119.3,
119.0, 114.7, 5.6, 53.8, 40.4, 36.1, 35.5, 31.8, 28.9, 24.6, 22.7, 21.1, 13.2; HPLC-MS (ammonium

acetate) [M+H]" = 341.3.

(R)-1-[3-(4-Butylpiperidin-1-y1)-2-methylpropyl]-1H-quinolin-2-one (107L.H52)
[0361] A 4mL vial was charged with crude (S)-1-(3-iodo-2-methyl-propyl)-1H-
quinolin-2-one (0.66 g), 4-butylpiperidine (0.43 g, 3.0 mmol) and dry CH,CN (1 mL). The mixture




(m 2H), 2.57 (s, 3H, 2.25 - 2.15 (m 2H), 2.04 - 1.95 (m 2H, 1.78 -
1.69 (m 2H), 1.36 - 1.16 (m 9H), 0.89 (t, J= 7.0 Hz, 3H); 13C NWMR
(CD30D) 6ewbg3/038767438. 7, 136.6, 136.2, 130.4, 123.6, 119. 4PCTaKB82/9161112. 4,
54.7, 52.9, 39.9, 35.3, 34.5, 30.7, 28.2, 23.7, 22.1, 17.3, 12.6; HPLC-MS
(anmoni umwasslekat 8)50[°M|ﬂﬁ‘ﬂ 72 Eargthen3poured onto The compound EtOAc (50 mL) and water (25

1-[3-(4-Bu I I v4 6- A
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.0, GG ouiant 1 e Gl a2 o
or gani ¢ pﬁé§%€1ﬂbﬁégdﬁréd9ééﬁﬁ1@bﬁ§%ﬂ4zégﬂﬁ%ﬁﬁ%gﬂ@ &143%ﬂgﬁyﬁégéggdj
pressure. _ 1*19:1 ﬁ?%ﬂ‘?tkemf\’aﬁl(do('ﬂ BfH)epbzbyl fd @ hHm daSinGa; (mEM@%BB/E@dO lm49H)t °

gi ve the title coffpoun ) VR ( CD30D

Hz), 7.56 0098, Q85=(n8 GH)HzCNm@Ds%DA@ 1@%17514012 H§9-5, 713Q§ k38r1d12235 —12134Hz2041 H)
6.5 8 (d, 2 95 2

> o _(2 4gsgm4 ﬁé”%)sm 2‘51%63? 3%%3?_%]8 324 %2&"%98 28@ 22@ 1‘33 13. ?75 _ (m65 (H)m
2H9, 1.36 - 1.73636@2Mm Ik proQuc8Pag dlﬁsobled:lrﬁacgtohgandgp{)nc @gdlmmu(vmwedgn

}183 43 3 é4 %ce 1\§aos eéife% 31%2 ébréneg % Els%lslvgeée ﬁlte{%(i glld?’ wiséu]:c% %ntg ’acélctc_]nél\}*}stz gé_%?r%ﬁ IftlltJl?n 3.8,

acet ate) [cMnbundas 3lic 3alt (0.277 g). HPLC-MS (ammonium acetate) [M+H =341.3.

(R -1-[3-(4-Butyl pi peridin-1-yl)-2-methyl propyl | - 1H qui nol i n- 2- one
(107LH52) [0361] A 4niL vi al was charged with crude

(S)-1-(3-ide: h -

4- but yl pi peri di ne nol ) an

VO 037 057672 Pd33%02/ ﬁ*lgﬁb VighsWash Shast at”“gogé@% {7@"821 %B“eﬁ‘HEHOPBQJr ad
onto The m%gmdmgt(@@o @5@.1)%}10@5%%&@(0 (25, ods) mmdiendrerty QTH,ONBEES mB%

extracted (2 X t he conbi ned organi c phases were dried over
Na2S04, ariaaemnmwasaqhe@nmﬁ 88 rC fadddeendghesruified by paiopssshangs Gadollowed ¥ ed

by flash G ﬁébﬁggg (glrog%@@@43m4gwea«m9nab%(%gﬁd gems@écmgm ﬁﬁwg@ﬂmﬂ)“g

the title conpoun
1H), 7.73 57.95 @6J €6 BY) 7.7 - B3 (m,,2H), 7:6(B(b0 Hz 7.8 Y H),7.289br(,t7,6 =), 6.63 4, Vi,

1) & 85 A8yl 3 il s i 28, 0 R (AT St g,

2H), 1.64 2641 548 (i 1IYH). 35 dd35= 841100 Hzm2 ng)z 21 @, 96),-2.13. (88, J+1.86H).90 HEBC

115 5, 04 b3 SR 30 00 gy 1 Ts oo 13820208 0 955D iy

16.1, 13. %p [O@WR'(@@CM)@LKZU waR, d3ssabyediZon, acstione, @od, t B, 1756, 6c3,d
(1.1 equiv dlssolved in_ acetone was added. The formed crystals wer e

filtered dBeiadtde af-b19ldedt-5i80t% bil0d Yhe title compound as oxalic salt

(0.277 9). HPLCEDB@ (ammp bh&@%&%E Ak Rlvel MHidetome 3dtiloxdlic 4R (111 equiv) dissolved in
[ 2- Met hyl - 3- (4- propoxyplperldln 1- ¥12pr%pyII-IH-qU|noI|n 2- one8107LH65

s were filtered and washed with acetone to give the title

acetone was added. The formed crysta

compound as oxalic salt (0.032 g). HPLC-MS (ammonium acetate) [M+H]" = 343.3.

1-[3-(4-Allyloxypiperidin-1-yl)propyl]-1H-quinolin-2-one (107LH85)

[0365] A 4 mL vial was charged with 1-(3-chloropropyl)-1H-quinolin-2-one (0.130 g,
0.6 mmol), Nal (0.225 g, 1.5 mmol), K,CO; (0.210 g, 1.5 mmol), 4-allyloxypiperidine (0.085 g,
0.60 mmol) and dry CH,CN (1 mL). The mixture was shaken at 40 °C for 72 h and then poured

onto The compound EtOAc (25 mL) and water (15 mL). The water phase was extracted (2 x 25
mL) and the combined organic phases were dried over Na,SO,, and concentrated under reduced

pressure. The residue was purified by flash CC (SiO,; EtOAc/MeOH 4:1) followed by cation-

91-



[0363] A 4nL vial was charged with crude (S)-1-(3-iodo-2-nethylpropyl)-IH
qui nol i n-2-one (0.190 g), 4-propyl oxypiperidine (0.137 g, 0.96 mml) and
dry CH3CNWO238516i) . The mi xture was shaken at 50 C for 22ch/izez4tehen
purified by cation-exchange CC foll owed b;/ flash CC (Si O2; EtOAc/ MeOH 1:4)
to give tkehhigel GC oongotheditle 0B Lng(0. 1#9 %) 70%)H H\NRIR( EHBOD) 5 7811d.95- 98 Hzy =

9 6 Hz 6 J
6) 63@07 6¢- 77556§n bsi'-h'z?z 13 (mg}l%b({él @5 9(6 %, ?ﬁf s'ddls 827 @@Hﬁbs'ﬁ 570 6 ey
3 28 - 3. 18, (), 5.145.07 2n7H)24. am@mm DH), 3.4023. B4(m, 2H), 3876(2rﬁ7 (m—i}’-H) 2433, 3(3de|1; J =

8.4, 12.0 Hz), 2.51 2 8 -
500 (m 2y 250 bl oh Padylon 360 o b BB 0, -,
H, 0.95 13808B35(3m131.6H29.2130 HMB16CDRAD)1155,163.77 74.2468.2,555391.6, 401G G09S,

129.2, 12.5, 121.4, 120.4, 115.2, 75.3, 69.5, 63.6, 52.3, 51.5, 46.8,
31.4, 31.3%930.0, 23.1, 16.1, 9.8. [0364] The product was dissolved in

acetone and oxgpigg) acl (ﬂhe( };-roa-uc?q"dé ¥dsoRkd HOlcWBRE 4nd oxalkeicnn@. vagivaddedved The
formed crystals were filtered and washed with acetone %é’f%l ve theH}lltIe

conpound aseteneawiscadsed. tThG doryzg ctalsppreiiied aphyaThen™ pg) to e s Lt

343. 3. 1- I Ml e327.9ne (107LH85
[ 0365] A Efgrr%é]uréla% X’\L/\E/laq)l?é%i dg?éggj ?\IAP%EW{Q ?3 chllu(}ﬁ%egtraggg/l )-]I H-3CIUI nol |(n 2- one)

(0.130 g, 0.6 nmml), Nal (0.225 g, 1.5 mmol), K2COA3 (0.210 g, 1.5 mmol),
4-al |yl oxy(pé .Ellbﬂécfi sQgp1§- 60 mml ) and dry CH3CN (1 nL). The

m xture h and then poured onto The conpound

Et OAc (25 i) a{nmmatem1&5M)waswmvegedmi@rheméewasqwtGRa‘atlétsor(@ *hbp- )
and the c

d organi,c _phase 23Pnd & CaQ@ entrated
under red @Gtﬂy ?083 2eq¢‘hgarrligl (éj&gﬁgurl g}?ﬁ by Arashel g 31 02i
Et QAc/ MeOHHe: r]:)ctﬂ‘oﬁ)lmxmﬂﬁﬂwbsy ammmmr ar@lthb'\ﬁrc@mt&sm@@t@d P@Mh@@@/ﬁ%@mbmed

exchange CC to yield t ti.tl e

7.81 (d, Yreng %Yek&wemﬁbmdfhr%‘iﬁ #B;@l;}'}qteﬁ @'f%lc"mf%%tz‘g @’fp ‘H“&"\ﬁ (uggg @ ?hf d, J
= 9.6 Hz, rﬂekt)rcao'iloaaeﬁwaﬁmﬁmrtharhi)unﬁaanzﬂ 5.20 (m 1H), 5.13-5.07 (m 111),
4.33-4.26 (m 2H), 3.40-3.28 (m 2H), 2.76-2.67 (m 2H), 2.47-2.39 (m

2H), 2.18-2.08 (m 1H), 1.93-1.80 (m 4H), 1.61-1.50 (m 2H); 13C NMWR
(CD3CD) 8 (R6R-493- cllf&eé,metmom) elﬁ&h{a,4m&1azotl 41102%23-011&021&“9@ 3, 120. 4,

115.5, 114.7, 74.2, 68. 40. 6, 30, T duct
was di ssol ved iH3eflet oﬁé\’fﬁhﬂ 4@(%“?‘&1 Aloxagin-yrone @qsd?\ﬁ) 3&&‘3&‘&72@5 hgeﬁg" 'oﬁg
was added. cthJ?{? 2%%}8?&&%?6 6%, W&? ainfol)! ir@gcend osgshets fmnbi) namet:Nr(e nilg

give the title conpound as oxalic salt (0.140 g). HPLC—

acet ate) [Werp{raacted 2nd svorkeENERACOTBROCEBRRE 18 VY @P crgle tF’GB‘QV}’O%d‘ﬂ HKV % was
char ged Wl(bfb QE erocycl e (1 equiv), (R S)-I-brono-3-chloro- 2-nethyl propane
(1.2 equiv), d Cs2C38 (2 equiv) in MeCN (4 nL) and stirred at 50 for 20
h. The reaction m xture was added water, and the product extracted into

Et QAc. The R%?’Eb@ Qﬁﬁioro 2-methylpropyl)-6-fluoro-4H-benzo[ 1,4]oxazin-3-one (112KK19-b)
[0369] 6-Fluoro-4H-benzo[ 1,4]oxazin-3-one (0.502 g, 3.00 mmol), (R,S)-1-bromo-3-
chloro-2-methylpropane (0.617 g, 3.60 mmol), and Cs,COs (1.983 g, 6.09 mmol) in MeCN (4 mL)

were reacted and worked up according to GP18 to give the crude title compound (112KK19-b)
(0.768 g).

(R.9)-4-(3-Chloro-2-methylpropyl)-7-fluoro-4 H-benzo[ 1,4]oxazin-3-one (112KK19-¢)
[0370] 7-Fluoro-4H-benzo[1,4]oxazin-3-one (0.498 g, 2.98 mmol), (R,S)-1-bromo-3-
chloro-2-methylpropane (0.613 g, 3.58 mmol), and Cs,CO; (1.985 g, 6.09 mmol) in MeCN (4 mL)

were reacted and worked up according to GP18 to give the crude title compound (112KK19-c)
(0.694 g).
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organic layers were filtered through a PTFF filter and concentrated. The
product was used for the next reaction step without further purification.
(R S)-4-W&whbmp- 2- met hyl propyl ) - 6- met hyl - 4H benzo[ 1 4| @cazise2/3tane
(112KK19- a) [0368] 6 Met hyI 4H- benzo _ oxa2| n-3 -one (0.512 g, 3.14
mol ), (R& ove-23methilpropil) 3 Hbengethiazplobhened LIZRKIAd) o 3 77 nmol'), and
Cs2CB (2.036 5 ) r emhBBCt e’ SANEroMaKSthrop-
according to G%Rﬁlto ﬁ%/ﬁgl)t%ﬂ %&]g?égggogﬁ?”;g coVBound g IQ?Q a) (0.692 g).
(R S)-4- (&aethyﬂmoan(Qq@tStg{I3p7|80p1}nbl) a@dﬂs&ﬁsdwgf Beﬁ%bm@m XSG (4 ;3 gvere
( 112KK19- bg [eg d9 'l/orge up a%r rdlﬂg‘- 15'178q %vg‘th%]cru(aé(ﬁﬁé &n%ouwlilg(@)(% (@8043g)00
nmol ) , t'h propane 3. 60 mol
Cs2CO3 (1 983 g, 6 09 rrm)l) in I\/ECN (4 m) were reacted and vvorked up
accordi ng GP 8 aTRVA: de title conpound (112KK19-b) (0.768 g).
(RS)-4-( Fr f -7-fluoro-4H benzo[ 1, 4] oxazi n- 3- one
(112KK19-c) [03[633']2] 7 FALIDﬂhD vMeﬂiafged it Jhereazyaie 8 equivg, (RE)-438orgp-3-gh1oR-

mol), (R.S)-i- | o 8 nadnd
Cs208 (1. 2918%“0@1Pf"%‘?mss§§r’fr‘iJrBYrs dncﬁ%fé@&fqﬁtf b ‘Fl(’q? eaitag%s%"ﬁe a&%@"‘ﬁe 20%
accor di ng 1 R &kngt Was hdtRd Grated end tht lpfrdoarRoatnd I@wm&mmm)con(omw@zg g) .
-92 WD 03/ 057672 PCT/ US02/ 4161

S) <3+ (3- CHIBrOv S ABEhGYeDRaFT) H b amb Bt B GrRlup ok ed Y P
Benzot hi azg|g, 2Et@|Ac)(nOneﬂt7a§e ¢1).3. 15 nmmol ), (R 5) - 1- br ono- 3-chl or o- 2-

met hyl propane (0.648 g, 3.78 mmol ), and Cs2CO3 (2.024 g, 6.21 mol) in MeCN
(4 mL) were reacted and worked up according to GP18 to give the crude

Litle comaund LR ok B0R Ghon, GENERARFORIRE) 19 (GP 19) [0372)

A7 nL vi rged wth heterocycle (1 equiv (1RS) 1brom)3chloro-
2- met hyl pr opane[%B] equﬁH)ben@hW]wz one1 (0848 i 39 HP?P)\/E(&@ - Bromo3-ghero-2-

stirred at QQ 1 ro ne%@ 5 hlizg IB%&%&‘%HQ%(E@NM@ Q"@SS ﬁl%@dmvﬂg@{l (@-Qﬁt}t W&e

product extt rnto e conbined org. layers were dried over
Na2So4, fi deaoeardeldd parfecdecrveding to4iRi4 to givrethperodrieite qmgoxpnsh(iWL@élﬁg/(OfSl%gh CC
(Si02; EtOAc/n-heptane 1:1). (R

S) - 4- (3-Chl or o- 2- net hyl propyl ) - 4H benzo[ 1. 4l oxazi n-3-one (107LH61-1) [0373]
4H benzo[ 1(R4A)@xaLihtor2 arechyiopdd) AHbenZol 04 adin-3-oaR(18]L.H616ono- 3- chl or o- 2-

met hyl propane ( 4 g, 0 . ( : M2CN
(3 mL) were re@%? d aéﬁ's%‘i??‘fmh%b% rgf@né}a?% 3}%{‘8‘“‘#8 (R%‘ﬁ e(J %:?}:ﬁlgrol\ﬁtel tle
conmpound (h&#kypiogant)(0 6@4 £95.0g)umol),(dRd Cs,CO; (1.466 g, 4.5 mmol) in MeCN (3 mL) were
S)-4-(3-Chloro-2 benzo 14Ith azin- 3-
03741 - 4F G PR BTG (ORROe fteis ngpina O P 2R 03 3
(R, 5) - 1- br ono- 3- chl or o- 2-

(R,S)-4-(3-Chloro-2-methylpropyl)-6-methoxy-4H-benzo[ 1.4]oxazin-3-one (107LHG69)

[0375] 6-Methoxy-4H-benzo[1,4]oxazin-3-one (111MF24) (0.538 g, 3.0 mmol), (R,S)-
1-bromo-3-chloro-2-methylpropane (0.514 g, 3.0 mmol), and Cs,CO; (1.466 g, 4.5 mmol) in MeCN

(3 mL) were reacted and purified according to GP19 to give the crude title compound (107LH69)
(0.658 g).

(R,S)-1-(3-Chloro-2-methylpropyl)-3.4-dihydro-1H-quinolin-2-one (107LH63)

{0376] A reaction flask was charged with 3,4-dihydro-1H-quinolin-2-one (1.00 g, 6.8
mmol) in dry DMF (10 mL). NaH 60% (0.300 g, 7.5 mmol) was added and the mixture was stirred
at rt for 1 h under an Argon atmosphere. Then (R,S)-1-bromo-3-chlor-2-methylpropane (1.165 g,

6.8 mmol) was added followed by stirring at rt for 20 h. The crude product was concentrated and
purified by flash CC (8iO,; EtOAc/n-heptane 1:1) to give the crude title compound (107LH63)
(0.753 g)
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met hyl propane (0.514 g, 3.0 mmol ), and Cs2CO3 (1.466 g, 4.5 mml) in MeCN
(3 mL) were reacted and purified according to GP19 to give the crude title
conmpound WO0BloF6122) (0.593 g). (R PCT/US02/41617

S) - 4- (3-Chl oro- 2- net hyl prop I)-6 met hoxy- 4H benzo[ 1, 41 oxazi n- 3-one
(107LH69) GIXSERAL ERNEERSRE AUGBENZ o[ 1, 4] oxazi n-3-one (111MF24) (0.538 g,
3.0 mol), (R br I g and
Cs20CB (1. 466 3?37]'15 T ‘% 9%6"%55%“3‘ °’va£€§%§5’%& egﬁlglﬁdN%Iﬁ(roﬂfOUng)é’]
accordi ng mmolmg Kz@Ogl(Q/@75t g\eO 4 mae)) tih OMEF eshgsioned dit (IQQ)‘?IEQHGSQ)MYS(UW@E&@)I

(R S)-1-(3-Ch Y 7 3)
[0376] A roaps b FREEL AN Bl ARtk iy i 210N T B2k ofi e b EY
(1.00 g, 6:aBon ¢ridnge CQ add theDep (RIOHALS to M—ﬂhﬁm%qotilpaﬂ)ﬂ g, 7.5 mmol) was
added and the m xture was stirred at rt for 1 h under an Argon atnosphere.
Then (R, S)-1-brono-3-chl or-2-nethyl propane (1.165 g, 6.8 mmvol) was added
fol | owed bR .S#[BH4-Batyitiperitlinf ioy])-2thethylpidpel | Crmediey1d Hagnol 1 flasazénhoent r at ed and
purified b i (Si02; EtOAc/n-heptane 1:1) to give the crude title
compound ( (0.753 g) -93 WD 03/057672 PCT/ US02/ 41617 CGENERAL
PROCEDURE 20 (Ge2B) [ 08fude (A 413 -cMbl2-meBylsiopy g6 chewy -4/ benzdR A@dagih Ocyel e,

am ne, 0,100 DMVE and
stirred at(lggﬂ(mﬁ’dg(o@%a&%/s 'bn“%ﬁ@p‘?‘r@é{’@t(pﬁo &nf- §<§ H’F‘E’ng]é‘l &d@g(fn&g%é?m&ﬁdmfih
product exgjasti@os Hvs4 Eﬁ@‘l‘ﬁn DI}me(lar MOPwRE RALED anddSri RE dcf:ér@ﬂg WGPZDQB lg8

exchange CC and then ive the title conpound -4-f
3- (4- Butyltbi: s sompaund @lﬁﬂézon?éa(ﬂﬁ rgbﬁﬁi LC-MS famraqpiuna peefsis) 2 HI {R3h

1. 41oxazi n-3-one (112KK20-al) [0378] Crude

(R S)-4-(3-chl oro-2- rrethyl propyl ) - 6- rrethyl , 4 oxa2|n 3-one

( 112KK19- aR.3-1aMethp -3-(A-pEppxypyicHdin Ll ipe 21215 ; Nefle (0. 100
g, 0.67 1 K2C338 (0.075 g, 0. 54 mml) |nDIVF(14rrL) were reacted
and puri??%h%l%—é—zﬁgﬁl ng to GP20 to give the title compound (1 12KK20-al)
(0.007 g). HPLAINE]( amiordeufSxdds-abledo-Z-ivethfipropyl B&:meBRl-4 4 Renzg)) ,doxazinfEmhy | -
(4propo [ - 6- TRt 2y -
(112KK20- 3 ?ﬁlﬁ%g‘%g](@&ll ;@é%&pﬁ?%@dg@g@&)d% g, 6“5% 91%{317‘)%211](0.46‘(9 é,%é?nml%oﬁrﬁ%d

- chl or o- 2-Ka§thy0.915ap Y153 nBnaiein MME dH4-benza reigtdd andpadfict Bcording to GAZD2KIENS- a)

(0.046 g),,4; 5 0 67
mol ), and™ i@e(f&’ %Pddgg%&ooa%%&o %Brﬁ?)}hgwnfrio%}nﬁﬁwﬁ%&@ %@ac‘%é 9and
purifi ed according to GP20 to give 't he title corrpound (112KK20 a2) (0.010
g). HPLC 3 .
-(4-Butyli pi
1. 41oxazi 4 B2 -a3§ 112KK20 a3)
[0380] Crude (R,5)-4-(3-chloro-2-methylpropyl)-6-methyl-4H-benzo[1,4]oxazin-3-one
(112KK19-a) (0.046 g), 4-butylidenepiperidine (0.053 g, 0.38 mmol), Nal (0.100 g, 0.67 mmol),
and K,CO; (0.075 g, 0.54 mmol) in DMF (1.4 mL) were reacted and purified according to GP20 to
give the title compound (112KK20-a3) (0.008 g). HPLC-MS (ammonium acetate) [M+H]* =
357.30.

4H-benz I
Gepmthyd4

(R,$)-4-[3-(3-Butyl-8-azabicyclo[3.2.1]oct-8-y1)-2-methylpropyl]-6-methyl-4H-benzo| 1.4]oxazin-3-
one (112KK20-a4)

[0381] Crude (R,S)-4-(3-chloro-2-methylpropyl)-6-methyl-4 H-benzo[ 1,4]oxazin-3-one
(112KK19-a) (0.023 g), 3-butyl-8-azabicyclo[3.2.1]octane (0.025 g, 0.15 mmol), Nal (0.100 g, 0.67
mmol), and K,CO; (0.075 g, 0.54 mmol) in DMF (1.2 mL) were reacted and purified according to

GP20 to give the title compound (112KK20-a4) (0.007 g). HPLC-MS (ammonium acetate) [M+H]"
=385.32.
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[0380] Crude (R, S)-4-(3 -chloro-2-nethyl propyl)-6-nethyl-4H benzo [ 1, 4]
oxazin-3 -one (112KK19-a) (0.046 g), 4-butylidenepiperidine (0.053 g, 0.38
mrol ), Nawo(B/0302g, 0.67 mol), and K2CB (0.075 g, 0.54Cmuso)/4ion7 DVF
(1.4 nL) were reacted and purified accordi ng to GP20 to give the title
conpound (4.3 PRleth8) 3-(30pen 8 8 giabickeip[3. 20 oat-Srviprepyiird seetivh & benaghlidloxazing 7 30,

(R 9-4-[,3 g 1 ba azabi cycl of 3. 2.
Ioct-8-ylgi§rﬁggg§¥pr§pylI-6 nmet hyl - 4H benzo[ 1 4l oxazi n-3- one

(112KK20- a4) [ 0&32] Cr@wée (R, S)-4-(3-chloro-2-methylpropyl)-6-methyl-4H-benzo[1,4]oxazin-3-one

R S)-4- L+ 4H ) i -
E112%<K19( 12%[@ é%%@ g@yéﬁf@f"y@zs%l%”%i@%ﬂls’f@l?%fdf?g[c% gﬁﬂg%@g%ﬁg@ﬁgg 15
nmol ), Nalo d70mAa0, qudﬁzcﬁ% (OrUVB:CQ,,OdﬁnmrrKBCEBDW @7251@) VIS deanten | and  purifrg-

1.2 nL) were reacted an rified acc
((:orrpounzj CELHIR - éﬁ%o t("Og‘ffg e gl CP@E‘&mﬁ/égjkz w e%t) Olflg%dm&?mﬁdnwf
385. 32. - YetMO (08405769523 9CT/ US02/ 41617 (R
S)-4-[2-Met hyl -3-(3-pentyl -8-azabicyclo[3 2
1] oct - 8-yl ) propyl | - 6- met hyl - 4Hbenzo[ 1. 4] oxazi n- 3-one (112KK20-a5) [0382]
Crude (R, (Rls) 4143 gmdg L@nd’innﬁmhzdn@ﬂfﬂ@bbm G-fleioh-behbb[Da oz adin-1-04d oxazi n- 3

-one (112KRKI9-a) 3 g), 3-pentyl-8-azabicyclo[3.2.1]octane (0.024 g,
0.13 nnnlﬂlLﬁﬁ&lﬁ@llOO g, 0.67 mmol), and K2CO3 (0.075 g, 0.54 nmol) in
DVF (1.2 ni) 3] eactafle mtlzlcmoﬁdz 1RGGIBF R ING- ﬂu@mca%z@erfrquguoxezmhame. tlhe

conpound (112KK20-a5) (0.00 amoni um _acet a
39r9rP35, (FU]&KW-b) (0.05 1( 2), 4-buty?p1per1dme (0.050 5(g, 0.35 mmol), Nal (0. 100 g, O%Mmﬂol) “and

'[12 ( ?Sg:( ,&8’08%? %g é@iﬁh)&)%n BR/}@M%BW&J referdd M@ herifdBendiag b @B0xaziva- 3- 0

S) - 4- (3- cnh@ntme—czmpemmm@wrb)l) GLQ‘lll @b HELERMB mypqnivm ageied VHHEE = YR8
(112KK19-b) (0.051 g), 4-butylpiperidine (0.050 g, 0.35 mmol), Nal (0.100
g, 0.67 mml), and K2CO3 (0.075 g, 0.54 nnDI) in DMVF (1.4 ) wer e react ed
and purifi@ . CDXSIDIpE wromvilled Fbenzolil ddioxa X

(0.011 9). (amoni um acet at e) [IVH-|]+ 363.28. (R S 6

Fuuor o- 4- =3- (4- propoxypi peridin-1-yl)propyl]-4H benzo[ 1. 4l oxazin-3
-one (112KK20- [|0284] [ 03@4\}de QR)s)et- (GRhloro 2-methylpropyl)-6-fluoro-4H-benzo[ 1,4]oxazin-3-one

S)-4-(3-ch] 6- b | .4

()112K§<19Cb() O%‘%%?s‘a? ({?;?gl 1 g %B@GW @}Oﬁg g(@%%‘%“ *%‘@ébélﬁé @nmlﬁall) 8. 100
g, 0.67 mMpJdo, (@07 g, B3RO OREF g 4 IﬁLﬁ;aermmétad dnid pmﬁedalzcdirdllﬁg)o @B20e0 gact ed
(0.070 g)  DFPICEOEH A U ) TS ComguiR a5
S)-4-[3-(4-Butylidenepiperidin-1- yI) 2 met hyl propyl ] - 6-fl uor o- 4H benzo[ 1. 4]

oxazi n-3-one (112KK20-b3) .
(R.S)-4-]3-(4-Butylidenepiperidin-1-yl)-2-methylpropyl]-6-fluoro-4 H-benzo[ 1.4]oxazin-3-one

(112KK20-b3)

[0385] Crude (R,S)-4-(3-chloro-2-methylpropyl)-6-fluoro-4H-benzo[1,4]oxazin-3-one
(112KK19-b) (0.051 g), 4-butylidenepiperidine (0.053 g, 0.38 mmol), Nal (0.100 g, 0.67 mmol),
and K,CO; (0.075 g, 0.54 mmol) in DMF (1.4 mL) were reacted and purified according to GP20 to
give the title compound (112KK20-b3) (0.011 g). HPLC-MS (ammonium acetate) M+H]" =
361.27.

(R.5)-4-[3-(3-Butyl-8-azabicyclo[3.2.1]oct-8-y1)-2-methylpropyl]-6-fluoro-4 H-benzo[ 1 .4]oxazin-3-
one (112KK20-b4)

[0386] Crude (R,S8)-4-(3-chloro-2-methylpropyl)-6-fluoro-4H-benzo[1,4]oxazin-3-one
(112KK19-b) (0.026 g), 3-butyl-8-azabicyclo[3.2.1]octane (0.025 g, 0.15 mmol), Nal (0.100 g, 0.67
mmol), and K,CO; (0.075 g, 0.54 mmol) in DMF (1.2 mL) were reacted and purified according to
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[0385] Crude (R, S)-4-(3 -chloro-2-nethyl propyl)-6-fluoro-4H benzo[ 1, 4]
oxazin-3 -one (112KK19-b) (0.051 g), 4-butylidenepiperidine (0.053 g, 0.38
mol ), Nawo(@002g, 0.67 nmol), and K2CAB (0.075 g, 0.54ammdop/4iq7 DVF

rmouss "IEHSIFARE B0 SEGREE R TP R Py
361.27. (R=

S)-4-] 3- (3 But yl - 8-azabi cycl o[ 3. 2. 1] oct - 8-yl ) - 2- net hyl propyl ] - 6-fl uoro-4Hb
enzo[ 1. 4] oxazi n-3- one (112KK20-b4) [0386] Crude (R, S)-4-(3

- chl or 0- 2- n@H - Hlu@py[R-nthfy |- 3H-gendH8 bheabiayclp[31. UbctBxdipiopy -4 Herazol [ 410R4i(E 9- b)
(0.026 9g), -but1 F850%2 bi cycl o[ 3. 2. 1] octane (0.025 g, 0.15 mmol ), Nal
(0.100 g, Ogﬁﬁﬁ-‘—%%—ég nd K2CO3 (0.075 g, 0.54 nmml) in DV (1.2 nlL) were

reacted and purifoBgd accpuddi FROS)4(3-chRbo- meﬂaip@@mm%umsa%pmm@emet 0
?:\/I\"/‘ﬁﬂ g-he:t ¥y CP&?)@QSG %pKeiétZy 8-ang1c(yclo[%0 I]gc)tanelég)b% g, 0 mmo ! m ?Oc?t al e)

S) - 6- Fl uor 0067 lgndVE taly |,860( 30.0ENEY b 58-radapiit PMP[( B2 2nIJ;] K6 - Bactdd) prcopyrifleddH
benzo[ 1. 4] oxazi n- 3-one (112KK20-b5) [0387

(R S) - 4- ( 3-FRIEIE-t9 Ged ﬁ%m Ssytite: %’“TPPH&%I‘M%WQ&’ P09 g FHELEAR (@mmgpium
(112KK19- b)acggtegg\ﬁﬂgy 4’@3gpntyl 8-azabicyclo [3.2. 1 ]Joctane (0.024 g, 0.13
nmol ), Nal ) rrm)l) and K2CO3 (0.075 g, 0.54 nmol) in DW
(1.2 nL) were reacted and purified according to GP20 to give the title
Zggpgtind ( 1d245t42Q- (DR iy o AR 19312 AR MR v{] SIS -iTberB6 AL @in BMRET + =

S)-4-[ 3- (4-erdln | -yl)-2-methyl propvl | -7-fluoro-4H benzo[ 1.41
oxazi n-3 -one K20- ) 4- )

- chl or o- 2- net hyI ro yl) - 7 I&%@?@I—f- r&g%e&& r@%ﬁ)g@(tg%mn‘-wb?rgﬁ[el 4](()xai1§ll<3 qs 9-¢)
(0.046 g), @1BKKIA-pi (@&H6 @), rﬂebll(fﬂplgﬁ@lrg (0@5@5, Oad Immol)NAkI (OLOPQO Och7 omely, and

uri 11 ed acsirii gt oty omafETo ) Porp et dHbhc L ESRERFLESH B0,

g) . HPLC- M3h¢ atierommpenmdy@ E1KK 20)-c 1)) 0d2-) HIZE3IMS Qamr(lcﬁuum acetate) [M+H]" = 363.29.
S)-7-Fluoro-4-[2-net hyl - 3-(4-propoxypi peridin-1-yl)propyll-4H benzo[

1. 41oxazin-3 -one (112KK20-c2) [0389] Crude (R S)-4-(3

- chl or 0- 2- n@ HYHA@PWHP-méthy]-BLO4-proddtypiperzdin-fl -yliprépyl DXAbEkod .4]@Magin-3(cht 2KK19- ¢)

(0.046 9g), 4} oxypi peridine (0.050 g, 0.35 mml), Nal (0.100 g, 0.67
nol ) , andﬁ%—% 075 g, 0.54 mmol) in DWW (1.4 nL) were reacted and

purified accordl [6384]0 GEZlQiet(RS)LM@ chld@@Z-TrdeEHy%r(ﬁ)? eb-4 A bdrH2A0:@2th-3(&he 002
g). HPLC 31 moni um acet

R,
S)-4-[ 3- (4 BLEGR I HOHE B OOr i* ar%o’fypwvslmfvziorpép By 9-p} BEeDI NaLO11 0 L GTHmpeRzand|
1. 41 oxazi n-B;@5go.01sld 38K20adt3h DMF (1.4 mL) were reacted and purified according to GP20 to give

the title compound (112KK20-¢2) (0.002 g). HPLC-MS (ammonium acetate) [M+H]" = 365.28.

(R,8)-4-[3-(4-Butylidenepiperidin-1-y])-2-methylpropyl]-7-fluoro-4 H-benzo[ 1 .4]oxazin-3-one
(112KK20-¢3)

[0390] Crude (R,S$)-4-(3-chloro-2-methylpropyl)-7-fluoro-4H-benzo[1,4]oxazin-3-one
(112KK19-c) (0.046 g), 4-butylidenepiperidine (0.053 g, 0.38 mmol), Nal (0.100 g, 0.67 mmol),
and K,COs (0.075 g, 0.54 mmol) in DMF (1.4 mL) were reacted and purified according to GP20 to
give the title compound (112KK20-c3) (0.008 g). HPLC-MS (ammonium acetate) [M+H]" =
361.29.
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[0390] Crude (R S)-4-(3 -chloro-2-nethyl propyl)-7-fluoro-4H benzo [ 1, 4]
oxazin-3 -one (112KK19-c) (0.046 g), 4-butylidenepi peridine (0.053 g, 0.38
mmol ), Nawo(B/0380629g, 0.67 nnnol), and K2COA3 (0.075 g, 0. PcTwsodHen DVF
(1.4 n) wer e reacted and purlfled accordl ng to GPZO to |ve the title
conpound 4 3 glof3.2.1 1) . 2

361.29. -96 4 Pon 672 PCT/ U802/41617 (RS) 4 f3 (3 Butyl 8 azabi cycl of 3
2 Iloct- S-M- - | propyl | -7-fluoro-4H benzo[l.41oxazi n-3- one

(112KK20-c4) [0®911l CrQCade (R,S)-4-(3-chloro- 2-methylpropy1) _7-fluoro-4H-benzo[ 1,4]oxazin-3-one

(R S)-4-( I 154908 67
( 112KK19- isﬁ?éﬁéfé&)g@'? gg% b%%y??)éégb“’g’d% #Jr@@%]z%@tlgne (ﬁyap@%o@rgeo
ol ), Namn{d), 30Kg;0,00.675 g,r@rﬁglrgamotanwma:m n{l() v3eregptedang puritiest a)CC@fﬁmB)M:
(1.2 nL) were reacted and ur C Jdthe
conpound CF gfﬂ@ﬁe gyt I?ﬁf d ﬁ%@d m(ﬂ%)m}% u(%a §8aer%1§mgkﬁé([glc\){tr%?+[kl :Pi ]
389.31. (R13g®p17 Fluoro 4- [2 met hyl - 3- ( 3- pent yl - 8- azabi cycl of 3. 2.

| 'oct - 8-yl ) propyl | - 4H benzo[ 1. 4] oxazi n- 3-one (112KK20-c5) [03921 Crude (R
S)-4-(3 -chl oro-2-net hyl propyl) 7 fluoro- 4H-benzo [ 1, 4] oxazin-3 -one
(112KK19- ey th : 2 heHbnZ0P 4 [oxazd- 13
nmol ), Nal : 0. 67 mml) and K2CCB(00759 054mm|)|nDIVF
(1.2 m) \Mﬁéﬂﬁ&&%@dﬁi&nd purified according to GP20 to give the title
conpound (112KKg&ne5) €l 9u-(3 ohlbfe-Maetpropii)-uMuomci-bine[ 1 4Mxbitin-3one

403. 32. R
S)-3-[3- §41 BIRK195) §e P20 tnegty8-ozahisy HolP B ridasians (3P24e L bt mimgPolNab\08 &

(112KK20- ¢ &, {-@%@3%n91@69 (0.075 % 0.54 mmol) in DMF (1.2 mL) were reacted and purified

(R S)-3-(3-ch >3- et h y propyl) - 3H benzot hi azol - 112KK19 0. 054
g), 4- but ycgirgieg i@ GRE0 (@gl@eoleqnle@osleoqﬂ#dll}2KI‘F2&rc5 @&Q?og PéCé\?S ﬁ%‘g‘?m
K2CO3 (0. 073a %544 in DM (1.4 nL) were reacted and purified
accordi ng ato 0 give the t|tIe conmpound (I 12KK20-dl) (0.012 g).

HPLC- M5 (ammoni um acetate) [M+H + = 347.28. (R

()1 ko) %@{'3 rﬁiﬁu&[p%%%%ﬂ' REL Ly bR RRia 3t Bera phibk el 2- one

(R S) - 3- (3 chI 0[03931 neon;demﬁspwa emﬂo@enczkmthbmmmli Pergothiagdl LR IOL2AMK 19(d). 054

4-pro i r|d and
choe ?0 8(%% L ago ?ﬁﬁ’%“f??g%o%wﬁ%? égtfﬂ%ﬁn Zurﬁfr(r(:p’g+ &
accordi ng ¢.o EARZ)(D) InODMIE/ﬁ 4 Q) tietel &actétbﬁlfpbpmdie(i Jatad{&ﬁg)mjmzo Oo Gk @3 title
HPLC- M5 (ammoni um acet
S)-4-[3- EZFOB{EPWq(é% p‘§3 O[QQIYHE% Hﬁwgégm?ﬂ("ﬁ?ﬁwtq) PHHEYER) azol - 2- one
(112KK20-d3) [0395] Crude
(R S)-3-(3-chl oro- 2 met hyI propyl) 3H—benzot hi L@ (0.054
g), 4-but ykigd HE srdig-1-yh - mol ),
and K203 GP@ Odﬁt{’derm@i ) -@3- BN rﬁélthﬁpreia&l) mJb@thﬁﬁ@é@dor@r(qhmwtd)ed

according to 0 to give t
(0.054 g), 4-propoxyp1per1dme (0.050 g, 0.35 mmol), Nal (0.100 g, 0.67 mmol), and K,CO, (0.075

g, 0.54 mmol) in DMF (1.4 mL) were reacted and purified according to GP20 to give the title
compound (112KK20-d2) (0.011 g). HPLC-MS (ammonium acetate) [M+H]" = 349.25.

(R.S)-4-[3-(4-Butylidenepiperidin-1-yl)-2-methylpropyl]-3H-benzothiazol-2-one (112KK20-d3)

[0395] Crude (R,S)-3-(3-chloro-2-methylpropyl)-3H-benzothiazol-2-one (112KK19-d)
(0.054 g), 4-butylidenepiperidine (0.053 g, 0.38 mmol), Nal (0.100 g, 0.67 mmol), and K,COs
(0.075 g, 0.54 mmol) in DMF (1.4 mL) were reacted and purified according to GP20 to give the
title compound (112KK20-d3) (0.011 g). HPLC-MS (ammonium acetate) [M+H]" = 345.27,
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title conpound (112KK20-d3) (0.011 g). HPLC-Ms (ammoni um acetate) [MrH + =
345.27. -97 WD 03/ 057672 PCT/ US02/ 41617 (R S) 3 [3 (3 Butyl 8-azabicyclo[3
2 11 oct-8wﬂ0)5/0276net hyl propyl ] - 3H benzot hi azol - 2- one (112mmm/)116[1®396]
Crude (R S)-3-(3- chI or o- 2 et hyI pr opyl ) - 3H benzot h| azol 112KK19 d)
(0. 027 Q) (R.S-Di3@IBigylSrazhli . Hogt-8tyl h2-meAwlprep: thiazel-2-on ), Nal
(0.100 g, 12& I) and K2CCB(00759 054mm|)|nDIVF(1 rrL) wer e
react ed a&g—pur%ed according to GP20 to give the title conpou

(112KK20- d4) ( (396]L g)Cmmmm3(chmmwmmaﬁé§bepmvﬂml 203@7@1%’61(1? RS 3

2 Met hyl - 3- a mmol), an

[1] oct - 8yy %2‘70%5?? %W- %enz\tl)cl?%?%g Oglag g)noe25 g(?illszﬁ‘ﬁz"c? (I:I\ISI) (0[18%570 67Cr udé) d

(R'S)-3- (chcbj ©r005 2; 0784t thiyib ) irOPMIF X . 3 LD enzotdsied 204 p@f@ﬁecce@lWR@%)O giyD. 027
3 -pent 1-8 b 0. 100

8) 0. 67 nﬂ’ﬁ%)t e C&‘%é"%n%@%%’d@g%l O)CﬁEQ@I\QQ aggn%n&%et%é )’g ]; v%/epﬂ?'go'ﬁ eact ed

and purified according to GP20 to give the t|tIe conpound (112KK20- d5)
(0.011 g). HPLC-IVIS(f;\ ) & (3 (4

But yl pi pe 07LH74- al)

[0398] Cr ygexkBo-dS) - 4- (3 -chI oro 2 rret hyI propyl) 4H— benzo [ 1,4] oxazi n 3
-one (10 1 0. 149 g) hu i ne 0 0 I
(0.100 g, 0.67 lﬂ‘%i GHde (B ‘?“X? 8% Sly REORYR” 32%‘?“%"&”"%%/?9"??%
EeaCt ed a'al P:U%) B%l%&@&@%t&@i@]oaﬁ’&qomt gj /B3 minbB, N4l {(0.£00cg OEGumdol), and
107LH74- a

. HPLC-MS (ammoni um acet a
S)-4-[ 2- Né‘izﬁ@la (N4 %}3’&@%‘? BM’FI (éhzﬁnl-j? W?rﬁ?%ﬁﬂnﬁpﬁl{‘—{%g‘%“z%? i E?%Ii»zg %w% one
(107LH74- ) indd blvas mandiRinhytefated pyh *4=Hr8bsnzo
1, 4] oxazi %@tqeo(r%egg‘%"fg[?LHGf@laf)? é&gfd 4- pr opoxyp?asgre?g?dn%}(o 043 g,[
030rrrm|) NaI (01009,067 rrrml) and K2CB (0.075 g, 0.54 nmmml) in
DMF (1 nl), ,w 2 ]..apd. o W)
conpound (367 [ M+H| +
347.30. (R S)- 4[01_358](4 Butdyl i denelﬁRﬁ)e‘ﬂ-ﬁjchhorp-2yPe)th}Qprﬁﬁt1W PFGp I4I]°’€&W‘r§éﬁlio[l

Y L3 ol), an
3 Ozaflsnc ml@ﬁ%[ﬁé ]18“5“'1?1% %P?‘g)buﬁygp p}%_gl%t %g{&eg, OOXrélrznlol Iélalo(r(])eloo (gl 8 767 mm 1) )a d
(0. 149 g) Kﬁd}l@@ WS gj@rﬁ@pnrp(ﬁ)’ ind)ME ({ dLD¥Rregeac®d 30d pyrifleyl acqgeding Q. Q_Rj?@ tg 8ive. 67

LHJ? i fied ég%% “u‘i%’ ‘?‘@Q@é%t )5@0\% %‘PL{E @/g”{“}"‘“ oun‘ﬁgﬁmg‘?—ﬁi ?6?0 083

g) . HPLC-M5 (ammoni um acetate) [MrH + _ 343.30. -98 WO 03/ 057672
PCT/ US02/ 41617 Y-
1] oct - 8-yl Aes i

[0399] Crude (R,5)-4-(3- chloro 2-methylpropy1)-4H -benzo[1 4]oxazm -3-one
(107LH61-1) (0.149 g), 4-propoxypiperidine (0.043 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol), and
K,CO5 (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to give
the title compound (107LH74-a2) (0.077 g). HPLC-MS (ammonium acetate) [M+H]" = 347.30.

(R,S)-4-[3-(4-Butylidenepiperidin-1-y1)-2-methylpropyl]-4H-benzo[1,4]oxazin-3-one (107LH74-a3)

[0400] Crude (R,8)-4-(3-chloro-2-methylpropyl)-4H-benzo[1,4]oxazin-3-one
(107LH61-1) (0.149 g), 4-butylidenepiperidine (0.042 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol),
and K,CO; (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to
give the title compound (107LH74-a3) (0.083 g). HPLC-MS (ammonium acetate) [M+H]" =
343.30.
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[0401] Crude (R, S)-4-(3-chi oro-2-nethyl propyl)-4H benzo[ 1, 4] oxazi n- 3- one

(107LH61-1) (0.074 g), 3-butyl-8-azabicyclo[3.2.1]octane (0.025 g, 0.15

nmol ), Nawo(B/03602g, 0.67 mml), and K2CO3 (0.075 g, 0. 52cmmsoy/4iem7 DVF (1

m.) were reacted and purlfled accordl ng to GPZO to gl ve the title conpound

(107LH74- BRN-4-B-0 e yClof 2. 2 pydpirhopalLaloxazgpdronss (R

S) 442- Met ¥) L1?I74~34 pentyl 8- azabi cycl o[ 32 1] oct 8 yl )propyl | - 4H benzo[ 1

1, 41oxazi (107LH74- ab) [0402(] Crude (R 9)- 51

-chI or 0- 2- met hyd4ptlopy| GruddH benz o(fS)#; 10h1®%a%mqﬂ13lpﬂwwé4 (beozol Helexagn-3-enp 74
3-pen ¢ 1106 9, 0160 g,

0 67 nmol g%%alﬁﬁﬁﬁg(%x gg%?g?g%laggggmﬁ’gc%z ((9025% 655 m\}\%ﬁg”r@eggtg ed and

purl fied ageoy didg,CQ;q0GP20, 1.9 ginek it PR (1t hb) B’Gm‘ﬁ@ﬁgﬁ’é aG‘i@WfoH?&&%ﬁm% & 053

HPLC- anmon acet at e +H
215 (46030 BB PHITE Foyry st Ddpm ISl o A
(107LH74- bl3)71.384.0403] Crude (R S)-4-(3 -chI or o- 2- et hyl propyl ) - 4H benzo[
1,4]thiazin-3 -one (107LH61-2) (0.148 g), 4-butylpiperidine (0.042 g, 0.30
mol ), Nal (01009,067 mml) and K2003(007Sg,054mml)inDl\/F(1
m.) were [RIFLL-E G 3-a84 : (e hie t+3-eneconpound
(107LH74- HPLC-I\/IS (ammnl um acet at e) [M+H] + = 361.29. (R
S)-i-[2- Moyl 3 propoxyp| peridin-1-yl)propyll -4H—benzo[1 41
thi azi n-3-one (dfd2}H74chdy [ 04043, 5 - @dﬁﬂom-Z-methylpropyl)AH -benzo[ 1,4]oxazin-3-one
(R S)-1-(3-chl oro- rrethylprop I) 4H- - 3-one - 2)
(0. 148 g) (1WLB6SAOKY B4k ﬁdﬁelﬁé trabiays 039 %8 %Bn%nt@gz?’ Rfafs T@?%ﬁ%@?.gé
mol ), ang K0S 6@x978, %1079g50454rmb%' il DM n{L) wekd) rewdsdeant parcficelchoamding
purified according to ive e ti t | e cog)% % (%07LH74 b22 t(aQ)O?l
g). HPLC N@QPéﬁrﬂamlmﬁhadékeaqowomwlﬂ) g3) £6:053 LC-MS (ammonium dcetate
S)-4-]3- (A[g/ﬁlﬁtwyl p| peridin-1-yl)- 2 rret hyI propyl | - 4H benzo[ 1
41t hi azi n- rl ? LH74- 10405] Crude (R,
S)-4-(3-chl oro- 2- rret hyl propyl) 4H benzo[ |, 4] thi azi n-3-one (107LH61-2)
(0.148 g), dene ' 0 g g, 0.67
ol ), ant € 0 )
purl fied accorc[[)ﬂg]to GRRB to gl(R/éHfﬁecfﬂqro-ﬂenqﬂmlmmwf(h@l’n[H'ffhh%? 3(me064

9). T E@éw(b'g?c)e %tgip%'\’?”‘l; {04 %quzéoz%afn Pgﬁﬁl\’@ 188/:08.68 Hmol), and

1l oct - 8- yIR,€D, @b 13yg, prsapythdly AHBME Iz ol) wmledcteazmthﬁlfwdmecorctlﬂg)t?iLGPM-tbg'yve

(07061 3 s somporgy ool GoRE s HRPERRY ol faRls Pulha B8 15"
mml ), Nal (0.100 g, 0.67 nmml), and K2C3 (0. 075 g, 0.54 mmol) in DIVF (1

nmL.) were reacted and purified ac i to ..
) (R.S)-1- [2-Methvlp @-propoxympeg(gn-q-y%%ropyl]-4H-benzo[l,4]th1azm—3-one (107L.H74-b2)

[0404] Crude (R,S)-1-(3-chloro-2-methylpropyl)-4H-benzo[ 1,4]thiazin-3-one
(107LH61-2) (0.148 g), 4-propoxypiperidine (0.043 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol), and
K,CO; (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to give
the title compound (107LH74-b2) (0.071 g). HPLC-MS (ammonium acetate) [M+H]" =363.27.

(R,S)-4-[3-(4-Butylidenepiperidin-1-yl)-2-methylpropyl]-4 H-benzo[ 1 4]thiazin-3-one _ (107LH74-
b3)

[0405] Crude (R,S)-4-(3-chloro-2-methylpropyl)-4H-benzo[ 1,4 }thiazin-3-one
(107LH61-2) (0.148 g), 4-butylidenepiperidine (0.042 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol),
and K,COs (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to
give the title compound (107LH74-b3) (0.064 g). HPLC-MS (ammonium acetate) [M+H]" =
359.27.
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GP20 to give the title conpound (107LH74-b4) (0.040 g). HPLC- M5 (ammoni um
acetate) [MrH + =387.30. (R

S) - 4- [ 2- MyDlwlosB7E 3- pent yl - 8- azabi cycl o[ 3. 2. 1] oct - 8-yl )prcmgrmsoﬂ/mtnenzof
1, 41t hi azin-3 -one (107LH74 b5) [0407] Crude (R, S -4-(3 ,
-Chl or 0- 2{R#) 3eButy 4 201 7.8. 1 Joct38-ul)-2 tnpeithyinrepyhl-4 75 bgnzo NAZi-3 -ONg (0.074
g), 3-pen 1y0|7L§I7£1 b| cycl 0[3 2.1] octane (0.027 g, 0.15 mml) Nal (0.100 g,
0. 67 nmol ;(—a-n'd—@CCB (0.075 g, 0.54 mol) in DM (1 nL) were reacted and
pur| fied accor @od40g] toCGR20 to g(R/@ 4&36:htqr¢ P-eeduirpoyhd Hedzal HFhigssn-3-00¢ 040

8- 11T Wb ARG b b 7R o4k 015 o Nt 0 10007

4-di hydr Oni]n'rdrl};] uhdO®LCOs @-005 ¢, Qi@?rinid?)llm (DI\)IF (1 LD 8fre reacted and purified according to

Crude(R, S) - 3-chl org-2-nmeth 4- di r Oz ui nolin-2- +
(107LH63) QX @0 e Ve tige BTRAURY {J@ ‘?‘Ey '24) ?%019&2%&“8@3% rr“n%?‘?r,“ aﬁ%t%te)( o g,
0. 67 mol 3gand K2CAB (0.075 g, 0.54 mmol ) in DM (1 nL) were reacted and
purified according to GP20 to give the title compound (107LH74-cl) (0.047
g). HPLC-MS (anmoni um acetate) [MH + = 343.32. (R

S) - 1- [ 2- Mgk Ry k1B MefirviB OROXIOLERiElicTOf312. ViodtER- Ay bpyt] 3 H-benzo[ 1 4lthiazin-3-one
4-di hvdr o-TH qui nol i n-2-one (107LH74- [ 0409]

Crude(R, s)(_l_Oﬂ_L\E_Iiiéél or o- 2- et hyl propyl ) - 3, 4- di hydr o- 1H- qui nol i n- 2- one
(107LH63) (O. 18[84(9) 4card@poxypl RRK)- ﬂ(ﬁ&ll&@%%ﬂﬁO@lﬁQ{mmd)[)ﬂ]tmahn-(%(hn&OO
g, 0.67 mml), and K2C33 (0.075 g (ﬁ) “{O\Ag{ @cted
and puri fl(éWLé{i,éét?—DdO AY b 3appyl- §-ézachwéo[3t2|-]@cfainﬁ I(%O%,Joﬁ’p thamebo ek 1
(0.040 g) &1EBN cebaheby liMbH 1mL%§1% ¢éRind purified accordi
S)-1-[ 3- (A?égptyf)p/?enepl pe{roll{jcciy:s% i@g- -) - rretFt:(g % y IJ aCt ndlplﬁry}clﬁ oacior e

H- qui nol i rie GRIAeto gidD e Hitk- eomIpofrgly @%L}G‘Héé( 040 g). HFLC S (ammionium acetate)

(R S)-1- (?[Mzriﬁ 5q et hyl propyl ) - 3, 4- di hydr o- 1H— qui nolin-2-one (107LH63)
(0.188 Q) ty |8enep| peridine (0.042 g, 0.30 mmol), Nal (0.100 g, 0.67
mml ), and K2C3 (0.075 g, 0.54 nmol) in_DI\/F (1 nL) were reacted and

put’l ];_':;)Eg_ \ ,__4_. tolzlm 1= ¥ V% fro ik t4 et ”'-:‘. ‘ -0 Ls! 'I [ 174- di9- 038
PCT/ US02/ 41617 [0408] S) - IC-rlﬁcﬁ(I(,..@ 1B(l}tc}&10f(82-&zﬂllyip&3p&])6[43d1]2ydro 1H- qumolm -2-one

E_%)Z(]:_g_] 80?./ !‘él%7LH63§ Qé’ 1 )py l)uty‘?plperl mey(g Ogbl Irgrgcl)d a% (8?80 g,( & g'?"rrll_an(ﬁ) an

(R S)-1- (f‘k@(d Q@) 072g, EUMYh 1) GPYME( Bndt) duleﬁyrédcﬂrdilahﬂ qmmlabmang)mm(omgwas)

(0.094 9), but yl - 8- azabi ¢ 3.2.1]loctan 025

(0200 5. "tbe W conmayt QORI Qb HLE Vb (Sararen i) BUATL T o7 Dver e
reacted and purified according to GP20 to give the title conpound
(107LH74-c4) (10 025 g). HPLC M5 (ammnl um acet at e) [M+|—|] + = 369, 33, gﬁ
S) - 1- [ 2- MeRSHL:[3:-Megbyd QXYPIRg Loyl -3 : 5elis =
4- di hydr o- él;i—qw noI i n-2-one

[0409] Crude(R,S)-1-(3-chloro-2-methylpropyl)-3,4-dihydro-1H-quinolin-2-one
(107LH63) (0.188 g), 4-propoxypiperidine (0.043 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol), and
K,CO; (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to give
the title compound (107LH74-c2) (0.040 g). HPLC-MS (ammonium acetate) [M+H]" = 345.32.

(R,5)-1-[3-(4-Butylidenepiperidin-1-yl)-2-methylpropyl]-3.4-dihydro-1H-quinolin-2-one
(1071L.H74-c3)

[0410] Crude (R,S)-1-(3-chloro-2-methylpropyl)-3,4-dihydro-1H-quinolin-2-one
(107LH63) (0.188 g), 4-butylidenepiperidine (0.042 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol), and
K,CO; (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to give
the title compound (107LH74-c3) (0.038 g). HPLC-MS (ammonium acetate) [M+H]" = 341.31.
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(107LH74-c5) [0412] Crude

(R S)-1-(3-chl oro-2-net hyl propyl) - 3, 4-di hydr o- 1H qui nol i n-2-one (107LH63)
(0.094 g)wodswpmntyl - 8-azabicyclo[3.2. 1 Joctane (0.027 gpad/ushmrm?), Na
(0.100 g, 0.67 mol), and K2CG3 (0.075 g, 0.54 mmol) in DVF (I L) were
react ed afRSpuii- @rfsdvlaﬁez(zabld\rcmﬂxblocmmzimethﬂmwvﬂl-ﬁﬂ dthCLﬁ-lHrqqulmraﬂ
(107LH74 ? 9 023 Q) HPLC- MB (annnnlunlacetate) [ MtH] + 383. 34. (R
S)-4-[3- (iig&gyﬁﬁéperldln 1-yl)-2-met hyl propyl ] - 6- net hoxy- 4H—benzo[1 4| oxaz
in-3-one ( 107[[04141]- d | ¢mﬁ9413] (FCB)eid@-chloro-2-methylpropyl)-3,4-dihydro-1H-quinolin-2-one

o Los e o RSP B DB B it R 806 5067

0. 67 Mol Juméydnd Kgﬁms(o(oos @76.5¢ mn@dN)54 DRED ) miLj wileFedcledrinyl pueficl aoeading do ana

purified according to GP20 to d (107LH/ | g 094
). HPLC W20t carner Sy 4E s of pRERAI tmd ki) e
S)-4-[ 2- Met{¥plis3- (4- propoxypi peridin-1-yl)-6-nmethoxyl -4H benzo[ 1

4| oxazi n-3-one (107LH74- d2 [0414] Crude

(R S)-4-(3-chl oro-2-net hyl propyl ) - 6- met hoxy- 4H benzo[ |, 4] oxazi n- 3- one
(107LHE9) (R@)-16RMEhyI-4(NHQRARYRARSIol 1N Elo&tB-A¥beopgl]-301- &6ydiorfguinblid-2-08c 100

g, 0.67 mmol), and K2CA3 (0.075 g, 0.54 mmol) in DMF (I nmL) were reacted
and purlfdéﬂﬂéﬁﬁﬁihlng to GP20 to give the title conpound (107LH74-d2)
(0.086 g). HPL (anpRpkum aggikpt-e cHidW-blntethyl -RAdih{dRo-1H-quinolin-2-one
S)-4-[3-(4- Butq?ugéne i erldlnglgg $%% nmet h ehypjg?%) %et OXY 4H ben %9[

1, 4] oxazi r(4037LH§ﬁ)a(0 M&?@Hb?enty&@?za[b@mﬂs@ 2@%?@6 0087, 13 mmol), Nal (0.100 g, 0

(R S)- 4(30 o | MIPXY nff! “J%?e%%dl ] KﬁZdibté’rd ne
(To7L19) TEOTABdSCOGIH O mhadt AINAP Y v 200! 50 ol ). Nal
(0.100 g, @PH7o givokhe title zpupd@COD LB/ 675 (@023@)5&11’ Y (amppopiypm aewatﬁ)_bMv%]r e
react ed andiﬁqglfled according to GP20 to -101 WO 03/057672 PCT/ US02/ 41617
gi ve the 1118 conpound (107LH74 d3) (0.086 g). HPLC-MS (anmoni um acet at e)
[MtH + _ 373.29. (R S) 4 [3 (3 Butyl 8-azabicyclo[3 2

g']lg(?:}_;_'?;l}ll ‘)%_55#_ gz-g %‘;ﬁlu%’g é%ldm l-vﬁ-trnrel: X%romljh %—me%}?(lxv ’4#'b )ﬁ% @'Loxa?hn Zpgne
(R'S)-4- (xachlom Qﬂg-nethylpropyl) 6- net hoxy- 4H benzo[ |, 4] oxazi n- 3- one

(107LH69) (0.082 , 3-butyl - clo 1 ta e 25 0,15
mol ), Nal (0. 1@6193@ 6148 o) )‘3 (?é‘t{i‘}a%r@z‘é%gyl?rﬁp%% ES)( 'g‘?{'% E‘)“]"W’Bl\% (1
nL) were rg&ReiEdHandones lgj lmqaﬁsardmer(qm o oca%zrﬁmm rgal\(elm(hg (167tr‘mﬁol()01m0und
(107LH74- d4) (0.044 %) C NS annonlun1acetat§ f[uhﬂ! &P%

K,CO; (0.075 g,0.54 mmol) in DMF (1 mL) were reacted and purified ac ording to GP201o give

the title compound (107LH74-d1) (0.094 g). HPLC-MS (ammonium acetate) [M+H]" = 375.31.

(R, S)-4-[2-Methyl-3-(4-propoxypiperidin-1-y])-6-methoxy]-4H-benzo[ 1,4]oxazin-3-one (1071.H74-
d2)

[0414] Crude (R,S)-4-(3-chloro-2-methylpropyl)-6-methoxy-4H-benzol[ 1,4]oxazin-3-
one (107LH69) (0.165 g), 4-propoxypiperidine (0.043 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol),
and K,CO» (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to
give the title compound (107LH74-d2) (0.086 g). HPLC-MS (ammonium acetate) [M+H]" =
377.29.

(R,8)-4-[3-(4-Butylidenepiperidin-1-yl)-2-methylpropyl]-6-methoxy-4H-benzo[1.4]oxazin-3-one
(107L.H74-d3)

[0415] Crude (R, S)-4-(3-chloro-2-methylpropyl)-6-methoxy-4H-benzo[1,4]oxazin-3-
one (107LHG9) (0.165 g), 4-butylidenepiperidine (0.042 g, 0.30 mmol), Nal (0.100 g, 0.67 mmol),
and K,CO; (0.075 g, 0.54 mmol) in DMF (1 mL) were reacted and purified according to GP20 to
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(R

S)-1-[2-Methyl -3-(3-pentyl -8-azabi cycl o[ 3. 2. 1] oct - 8-yl ) propyl ] - 6- nmet hoxy- 4H
- benzo[ Iwolxamn- 3- one (107LH74-d5) [0417] Crude (R, S)PE€T(1302/41617

- chl or o- 2- net hyl propyl ) - 6- met hoxy- 4H- benzo 1,4] oxazin-3 - one 1OZLH69)
(0.082 g) give- tpemmlylwslpalzdbﬂ@%lﬂ -¢8) 20.086 pb M](Soiwwng{m @goefase)

(0.100 g, 7 mml), and K2CAB (0.075 g, 0.54 nmol) in DWVF (1 rrL) vvere
reacted and purified according to GP20 to give the title conmpound
(107LH74- d5) (0 051 g). HPLC M5 (anmoni um acet at e) [I\/H—I]+ = 415. 34

11 mmol) W@@iﬂﬁéﬁmwp W se to a sol utlon of 1,2,3,4- tetrahydro qU| nol i ne
G 2son rho Tl chHh: IRPSELAMRN b i s s
chl orod3 |dae$glg:gﬂawe(o(0$2 @), rBkhuty- 8&zthnylcbo mals]oa@mte(@ 025180t 2amaloNahilki0dree was
stirred at n rre [

t enper at ur%d? Traeh: éﬂ?{&fﬁ%?h@éﬁg ‘ig em?p)grl%]?ﬂe%a(gfn#l“ ) “%RA’ e?c}jﬁg Js;llgl%rd{ e\(/a\l/gars& ording

di ssol ved ¢ G06b Qe the | tle(cbhpotnd. (1IBILH7E-E@3 (@04413). HABOMSK20@8niR. Ketaty) 20
nmol ) and 4 bu;yl&iﬁzgri dine (1.66 nL, 10 mpl) were added. The slurry was
stirred atMsgd 7491 h then water (10 nL) was added and the product was
extracted with ethyl acetate (2 x 20 nL). The organic |ayer was dried
(Na2S™) and concentrat gd in 8vacuo d s purified by colum

chr omat ogr{&ph QLB 2137, ¢ S 5t ~eofrpound (1.11 g,
chl)_/()c K/)éalﬁ htoxmg mr;g m}e;q ds§ om oxal iC <(51C| d (1.1 eq.) in acetone. (3H
t) 1.18-1.34 (IOM71m), Cruds4- @, Sya QﬂorOermet&ylmpxlkﬁmH\Si%415116112035@%2@ (4H
(i) S phoief s s depyy Baencdits 2GR 02 s e e (o) - s
14.3, 22.5).628mbl), @AIQCOZG) 075 29.54mmozn PME3E, r@L) V%e Bfacta@ar@ puifedgaccegding
56.7, 110.9, 5, L GZp OVR3 (R 6B

oCT] Uso2 ABeTE " %‘%e ﬁ‘z? ‘% Blﬁ‘befi%?}%“l‘%?ﬁo Bs1 gk py|}fL- 5 me{ahylo-ll ) aostate)

4- t et r ahy divo+HjUERDS Bhe (55- LH- 28-8) [0419]

2-Methyl -1, 2, 3, 4-t et r ahydr oqui nol i ne (346 rrg, 2.35 mmol ) was converted to
thetltleo f . , RSi s of

1-[3-(4-b F gui nol i ne. Yield:
88. 6 ny, 11% I-BKQ]I\/B Mﬂdtten&ﬁgl-lﬁlt)(lIUMbMB(l%:xane:(ﬂ.ﬁlﬁl 929)mL," H hilBl) M@@chdiz

@), 1, 65 2508l * iien ofa2pskiBriry ool Gy Tpithy i gy {05

2 93 (2H, ngtdﬂg% und®r 42 28ncdthekel &1 ar@@n. Tﬁe %ct%ﬂﬁlxﬂﬁwamstmeﬂ o +3h 51%n(llH
m, 6.45 (1 54 (1H d), 6.87 (1 6.97 (1H t).13C NVR

(CD3CD) :  gehlgo é-lowroaanez(é OgmL %55 mmobavas ad@é (Fhe pggckon mitage Wagsstired g -28°C
52. 7,  53. § v thQn stiPedfor AddRtidRal mat]roon]- ?e:l'np%rat&g Q"eﬁahy@%%uan w%é‘vagorated off

1[3(4 Butyl -piperidin-1-yl)-pro | - 6- met % -t etrahydro- qui nol i ne
(55- LH 44/Mnd the solid was dissolved in acetomtrlle (10 mL). KI (1. 83 g, 11 mmol) K,COs (2.76 g, 20

mmol) and 4-butylpiperidine (1.66 mL, 10 mmol) were added. The slurry was stirred at 50°C for 48
h then water (10 mL) was added and the product was extracted with ethyl acetate (2 x 20 mL). The
organic layer was dried (Na,SO,) and concentrated in vacuo. The product was purified by column
chromatography (eluent: ethyl acetate) to give the title compound (1.11 g, 35%) Oxalate-salt was
prepared from oxalic acid (1.1 eq.) in acetone. HPLC-MS: M+1" = 315.1 (MS(%) = 95). 'H NMR
(400 MHz, CDCl;): 8= 0.89 (3H, t), 1.18-1.34 (9H, m), 1.64-1.70 (2H, m), 1.79 (2H, quin.), 1.85-
1.98 (4H, m), 2.36 (2H, t), 2.74 (2H, t), 2.92 (2H, broad d), 3.24-3.31 (4H, m), 6.54 (1H, ddd), 6.60
(1H, dd), 6.93 (1H, dd), 7.03 (1H, ddd).”"C NMR (CDCL): § 14.3, 22.5, 23.1, 24.2, 28.4, 29.3,
32.7,36.0, 36.5,49.6, 49.8, 54.4, 56.7, 110.9, 115.5, 122.5, 127.3, 129.3, 145.6.
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[ 0420] 6-Methyl-1,2, 3, 4-tetrahydroquinoline (346 ng, 2.35 mml) was
converted to the title product according to the procedure for the

synt hesi swofo3bs{632 (4- but yl - pi peri din-1-yl)- PCT/US02/41617
propyl]-1, 2,3, 4-tetrahydro- qU| nol i ne. Yield: 137 ny, 18% HPLC- MNB: Mrl+ =
329.5 ( U\//1|\V$((A%3uty4;1 01 -y1)*pK 12 -1 324 -tefrahydrpyduing (58d.H-24-8 t),
1.14-1.34 (9H, 1.6 § 44,
M, 2.14 (3H, 4@19]2 e L 23%%&‘?0 é‘zc’?‘EHQ}Z‘t|61 mgtﬂﬁ ﬂ‘fg‘é’f-’l @%r%?%%é)
3.18-3.26 tl(e4htle Ploduds. aaa)ralmy to dhe, p®e&iBre( fbH thebmémls)of 16[37( b(ltykplpm%laéWH)

13C NVR (DB 3 g 7,
36,2, ag. Frorai IR Fsha i diichpg Vil qEnd 1 oL ARG My Dy SvhiegR) T
1- [ 3~ ( 4- Bt yk/99). Pr2 NiMelk (500, EICDy6-| 0. 8- (18] dyll LIGH, B, UAG-b4 6l e oL GLRHo  ne

77-LH 1) [0421
(1 chl or o) é’[roaldéiéi]c}pﬁ‘sc?dgr{éﬁ(@é2%9%%}417)79%2%}%?%%%2%? 1&%@ %?%génﬁo in
E;g&gm(tlrllﬁ e-4{2 (IH) mWeJZ% 3. wgkﬁm)gwﬁ?@ {lor, m'b' @%/(?H gl 6644101 riy, 6. 50’ (8H dmol ),
an ut [
added and Q?Ye(lﬁeﬁ%ﬁW G HPE ks §ﬁ§£%728€ qe@‘%‘ %]0 5!; 90913?6%5
was added @andsi fieeRr PAUCT 198928511280 Y. 7Wid4lp. et hyl acetate (2 x 10 m_) The
organic | ayéef was dried (Na2804) and concentrated in vacuo. The product was

purified by coI um chrorrat ograph (eI uen% 20% nmet ha ol y X acet at e)

to yield thB-(#iB : A 63 5L AL 1+ =
329.5 (VI V( %y05q09/ 9 £49B.ig 12) 6%5%&%3% bired 10
1.18-1.34 (9H, [r%m? éh\?eﬂ#ﬁlg@ad bl ?%gf%z (4 (24 broad

t), 2.22 tHhaMtle pyodudt @gorin, toctHy progednge forgthe (Smthesmof Qr%@ ‘{%ltplps?léiad'y%
3. 04-3. 10 é%%@) m,%4?e§ragycﬁ%§hlagl n’f8§r6§10 1 ﬁh'g" 182’5 @ﬁ*ic%s P91 6345 g@vw%‘?')

13C NMR ( 7, :
35.7, 36. 2 95i0)7'H SAIRIA0GEHE, CDRY): &oxmmo 1218134 (9_|HzSn)91 6&@11 broad dg 1 36

RS st S bRBR 3 4 ch. oS LB 52 0 o

7- Fl uor o- 23 pgt by (44l nd), 644(t}etd)a@yzd(m Obtoatnd)j G126 (115 Braug ,d).1'>O NMiR (FDy@R): &
gﬁ”{e[ge&{ﬁ%b@ﬁjﬁs LS P,duet RSP 8119 10, LG RS QGSAUEEs FQ st 1S YA fest s
pi peri di n- byl )zgm(ppyi] 8 met hyI 1,2,3,4-tetrahydro-quinoline. Yield: 43.2

my, 16% HPLC NS & Mri+ = 347.5 (UV/ NB(O/()— 95/ 92) 'H NVR (400 MHz, CDC13):
S= 0.89 (3H 1), _ . . 1.66-1,91 (6H m,
2.00-2. 10 {-B{4Byvl-pp -&mgth m, 2.99
2H, broad d 1K, r i 3 -

g o oroa (|?—| [%4?1‘? ( @Méﬁm%l 1?233@te3ra1% Jq{!tﬂolrré) (12”:5 4%) o‘é% (lr%xldl), rrlﬁhlgr,o 5 ,

23.7, 23. Slodﬁm;iane &2 ;ga 023 ngnolBanWCsdea 3*15 n% 1127 @2016 in 8Ftatrigg2oanl ) wgre7
(d), 114.8 37 5 [3 i ot 4
?%c or 44 aﬁ§|1_<1%?§10 mgfl(?et ré%o;%)d Bco? (B ¥, Bsg%lngf)rh &4

yl) - propvl?- -tr| | Gor one r G- quinol | 5-LH 54)
[ 04231 7- Thitflpigeridamext tyhl; aﬁznﬁhozp -vheed ercﬁbrydfdoheqnaaamh nmeur(e()vaS@hag¢n &.68° wamIZ)

\é\/f/.ﬁt hggln \S/e(%g L O (% ﬁghal(a%:a %tpro u(c:tovsacs“eg ac e% WIRI et yrl (a)lge?age {2 X fl(? mLB hﬁle

organic layer was dried (Na,SO,) and concentrated in vacuo. The product was purified by column
chromatography (eluent: 20% methanol in ethyl acetate) to yield the title compound. Yield: 45.6
mg (20.4 %). HPLC-MS: M+1" = 329.5 (UV/MS(%) = 99/97). '"H NMR (400 MHz, CDCl,): 8=
0.89 (3H, t), 1.18-1.34 (9H, m), 1.70 (2H, broad d), 1.75-1.92 (4H, m), 1.99 (2H, broad t), 2.22
(3H, s), 2.38 (2H, dd), 2.70-2.81 (4H, m), 2.96 (2H, broad d), 3.04-3.10 (2H, m), 6.76 (1H, t), 6.80
(1H, broad d), 6.91 (1H, broad d). *C NMR (CD;OD): & 13.2, 17.2, 18.0, 18.1, 22.8, 25.7, 27.7,
28.9,31.9,35.7,36.2,52.7,53.9, 56.3, 121.5, 127.1, 128.7, 128.9, 131.0, 148.0.
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pi peridin-1-yl)-propyl]-1,2,3,4-tetrahydro-quinoline. Yield: 1.71 ng, 18%
HPLC- MS: Mtl+= 347.5 (UV/MS(% = 99/91). 'H NWR (400 MHz, CDC13): S= 0.89
(3H, t), wobdnwids (9H, m), 1.68 (2H, broad d), 1.79 (2HPCTUISN2/31617
186203(4H nm, 238(2H dd 275(2H ddg .4(2H bro

(4H, m), GIZ14-Batd-pipkyridi 74 drezquiolie ( (/-LH
I -yl)-pr OpVI | - %géz\d' hy’}jﬁlﬂorl)!j'.ﬂé{hﬁqlijh ?e'trgl%%r((- u?no'hhb 2@6§)m 0413)4]mpﬁol) was

suspensi on of n mneral (55-60% was added to a solution
of 3, 4-di hmmed b e tirtel prod®t Gredrding o ghe m@c@u»fﬁ%)tbq gynthesis of 1-[3-(4-butyl-

N, N- di net h ) [ @gty W%, $ippoigad: at
oC for 1 RP e‘E‘%‘B‘F”T %?%]?)é) §'mh%’11| 10?%6?%‘62@‘???%% %km e mol ) was added.
The sl urr wimds st7isrUsuME ) =aabdiZ) i 'SingvR1(G0hMHat CBfh): e%rto %%ﬁ%blt)atldpéﬂﬂ Hén

50 nl . Y SaPgan Lop gyl BpTedd (RESuch) BR Bl M e,

The produgh) wes (murdrédded, bys (Iras)); 3.808 c0raty gnapAy-3 (481 (LBNt), @mv%f@hﬁm)hane)

mot) K %%’eﬁv%q%‘i%r Nt A i R i

(1.8 L, 333 8plsh. 8\/\%291@@'@@ 119.83d)5 G431, i1 408, 053.5, 155.8.
1-[ 3-chl oropropyl] - di hydro- 1H qui nol i n- 2-one (2.41 g, 10.8 mol) in
OC

acetonitrile (50 m_) The reactlon .mxture wa.s C C h. The
acet oni t rilLB-(dadk _..v.-v-,. -_- o/ tgidluongmeta) : A IHBYUE

product was ext % 1|?1uor‘3ﬁlgﬂﬂll ﬁ??ﬁ-@éﬁ%h}(dgo Efun'{’chBLXO 50Thg czrsgarhmﬁl)l asaaer
was dried (Nazé ered and concentrated in _vacuo. Pun{ 32 1}8

f 1 ash- chr axatengd ap)hlye (lé¢ pegguct @waﬂga'féeth%ltpé)ce‘b‘é‘?/éort the ppppes Bt ddeié ‘“34’1 eI d:
2.06 g, 58% r aliilg gel dg% 1 .He1eovy: IMl+1 =
acet one. Bg(wg%ﬁ/ﬁﬁogﬁ Hi%?edstgﬁ){h%vl%l\()%glomeon%%/ 1100) € "H NVR (400

CD30D) :  S=340.58WEB(%)E)99/91). 1HN]MBK§4Q0914HZ DCL)1567.8¢ BH. ot d4d-36)9H, fn)836§2H

quin.), 1.97 (2H, br ) ) t n,
395 (v @ bisae. o Toiertycind 13605y Fp by 08, B PoP Pt Sk,
7.25 (1H, Brosddm 4047003 0ETIH, BCEAVRIRAR1617 t). 13C NVR (CD30OD): 5
13.2, 22.8, 24.3, 25.0, 28.9, 31.6, 319(2C) 35.6, 36.2, 40.1, 53.8 (20,
ES[g (il.llg 2 122 127 0, 127 “ 112 2bin -one1577 LH-28-1)

4-di hydro-| H qumazfziél n- % %sen(s%z deﬂzﬁiA) n{l&4a25311 (55 60%) (712 mg) was added to a
6- Met hoxy- 3, 4-di h

1H- | 2- 108 -
i odopr opan@h(h@n of 4(r§?}’OIdr uéqueﬂapmc@ﬁ gg ﬁﬁ)mﬁ’ﬁb "(?)Név ﬂ%fiplfpwﬂa&%@hfﬂs ile
(2 ) wer & e\aa'{(l%r}e ggn Q& Yas ;tA]iTJa d h@ fc;rheh 'ﬂﬁﬁqtﬂr&ﬂo VREBlofoRRpa’ (1 34mIQM

terrperature was added and product was extracted Wi t h
ethyl acet h’i@rr(r@l)xw@mddtd) Th sk rvgpa rsticed @yéﬁdlml 46 het IipeSEsmperatiys thegr o

and conceng 48 Fsﬁ H%Lgl V%C%@&ghﬂ%y r&tﬂlceﬂgg gau%a% dalahﬁce%pr@ k9ol BLf, 4rh@L)

KI (83 ng 4-"but i peridine (83
|, 0.5 mérganmraeeramkﬂddeaﬁdhzwe and emt:ntmtedml mqypeThvaIEO@@aWehletﬁeé@@ flgr 16

(2 x 10 misPoie e G B AR RLEY, KSRt Sahit, B ho pent @

one (2.41 g, 10.8 mmol). KI (2.5 g, 15 mmol), K,CO5 (2.1 g, 15 mmol) and 4-butylpiperidine (1.8

mL, 15 mmol) were added to a solution of 1-[3-chloropropyl]-3,4-dihydro-1H-quinolin-2-one (2.41
g, 10.8 mmol) in acetonitrile (50 mL). The reaction mixture was stirred at 60°C for 16 h. The
acetonitrile was evaporated in vacuo, water (50 mL) was added and the product was extracted with
ethyl acetate (2 x 50 mL). The organic layer was dried (Na,SO,), filtered and concentrated in
vacuo. Purification by flash-chromatography (eluent: ethyl acetate) gave the title product. Yield:
2.06 g, 58%. Oxalate-salt was prepared from oxalic acid (1.1 eq.) in acetone. HPLC-MS: M+1" =
329.5 (UV/MS(%) = 100/100). '"H NMR (400 MHz, CD,0D): 8= 0.89 (3H, t), 1.12-1.36 (9H, m),
1.67 (2H, broad d), 1.83 (2H, quin.), 1.97 (2H, broad t), 2.41 (2H, t), 2.59 (2H, t), 2.84-2.96 (4H,
m), 3.99 (2H, t), 7.02 (1H, broad t), 7.16 (1H, broad d), 7.20 (1H, broad d), 7.25 (1H, broad
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vacuo. The product was purified by colum chromat ography (eluent: 20%
nmet hanol in ethyl acetat e) to yield the title corrpound. Yield: 24.8 ng,
11. 3% HPWO-osBs76h41 += 359.5 (UV/ I\/IS(% = 90/ 78) "H NWVR (mmﬂeimm@DClS)
S—089(3H5t),112134 9H, m, broad d %é
1.93 (2H, DOTOXYR (CDODI05 { 2B 2218) 24.3, %?99 (2§ 3%1@)31912%% Eéfﬁé%)“o 125 6%2)H
broad d), O(IH d, 6.74 (1H, dd), 7.01
(1H, d). 1§§Z9N@132(%%C13%703812?§ 1%36213@%)1 1/)61257 0, 26.1, 29.2, 32.1, 32.5 (20,

35.9, 36.4, 40.8, 54.3 (20, 55.8, 56.3, 112.2, 114.2, 116.2, 12
133. 4, 159-3-(4- -Biperidin-1 -yl)—propvl] 6- methoxv-3 4- d1hvdro 1 H-quinolin-2-one (77-LH-22A)

4-[3-(4-Butyl - di ps} - 0

£ BB L B RN BRI oA beRgob Y gt dndosie |

acetoni {1 ??dé‘pfwﬁ"é“m;ﬂ?ﬁ@smg@” AT T Vet "’;m;we
efar} h &515 reaelign &a%mj) t) Zioo[r% emperature ater (5 m ded'a

was concerdf PY
chl or opr opyd prouciebiyltradich RaRzoly] deedle @xam ﬂﬁLB The n@mmexpwas dried dNes$Oah

| sco Conbi Fl ash Sgq 16x 4 g silica colu tin et in
hept anes) fltsesd 281 sYEFREY F’hvaéﬁ%t THRFYPR V&S ¢issolyp %’m ac é‘?‘) S (8§ ’?rgrrgl)

and 4-but y}, Bhpes e '@ﬁ)o(xﬁé) de m&oﬁ AIGLELtyRERiaRd derlyl, Ehamﬁqelaextereomaemnd tiee

was shaken at 60C for 16 t hen cooled to roomtenperature qéchl rorret hane
(2 nl) ameacksh rrsmlya’r?étSbalien @hEVRgloL 161 ni¥ater § mLyorangydadend t uct P8

m xture Gval AYRI(NURD,) AadekteRitial id
Vari an S‘N}ifr%‘!#%%}ﬁéﬁﬁgfa&%i%ﬂorﬂ]@gT%é;&lgjﬁn{%&a’gﬁsr avvash (IGM% tjh nmet hgnol (12 X 5
m) then theuqpridusedumnsaepuifed of folte chromaivarapsi (Rierboe’ ametineinn cthyl

hydr oxi de | n t han iY~To RIR ougi ve
the 1 t1e SBPBEIORIS e e gy g B s B e M A o ey, =
99/99). 'H: M/Rs )('40OMRNEZ) MBECCIBQ*LQ =069 80, (3 H,1241 B4 (9H, b, 1.6BEH, brdad d), 1.83. 65

é??adbéi’ad@ﬂéaumlwaﬁ i 3 3 ek p 20 ol 8a§3§6ta;(2§4? Py 80785

-105 WO 03(/31;152)6334 I%ﬁf] tw)ﬂy AHG;W 6. 71(tH, d9), 1L8C(MVR).’CDOUR) (CIE1:)43 34.3223.G,
T, it ok 7 180 R 00 s B et 3050 02, Al ks,

6Acet yl - 4-{33-4( §s3uiti99.9 pi peridin-1-yl)-propvll-4H benzo[ 1 4] oxazi n-3-one
(64-LHY-89-5) [0427] 6-Acetyl -4H benzo[ 1, 4] oxazi n-3-one (96 ng, 0.5 mmol)
was converted to t he t|tIe product accordlng to the procedure. or t he
synt hesi s %f3-@:Butyl otmgth 5 H

1, 4] -oxazin-3 - fﬁAOY'%ll\qet}&%%@%gzoéﬁﬁ?(aﬁi-&é\/%SZMﬂf %)5371%11151& (Mlh@(% =

99/100). 'H N VHz 1713-1.27 (9H, m, 63
(2H, br oaiddapyopatic §041, Oganmmandﬁsﬂgs 33 (nzHJ 5 tn)mol)zn B&tqngFle (3m )zvewhem

(1 ) 13t R rptrsien dnq Jes bt i faofbnbtielyy ol ok b8 4 20

36.5, 39. %hldéprépyiREnethPetBbenGall 8]-oxakih-Bonel Fds Ayrifitd on An LB opbiFISR. S, 16x

1;43' ﬁv d?‘g?’(éfg_% cr"ilzp(gﬁlfmllégé(%z(f %(E?J (:%1211 I %érli !giqanles)ycﬂe?n BLSR A ln-a%étggihﬂg l(i r?r’lL).
K,CO; (85 mg, 0.5 mmol) and 4-butylpiperidine (80 pl, 0.5 mmol) were added. The reaction
mixture was shaken at 60°C for 16 h then cooled to room temperature. Dichloromethane (2 mL)
and PS-isocyanate (loading 1.47 mmol/g, 100 mg) were added. The mixture was filtered after 5 h
and the organic layer was loaded onto a Varian SCX ion exchange column. The column was
washed with methanol (2 x 5§ mL) then the product was eluted off the column using 10%
ammonium hydroxide in methanol (6 mL). The solute was concentrated in vacuo to give the title
product. Yield: 100 mg, 58%. HPLC-MS: M+1" = 345.5 (UV/MS(%) = 99/99). 'H NMR (400
MHz, CDCl;): = 0.89 (3H, t), 1.15-1.30 (9H, m), 1.65 (2H, broad d), 1.81-1.89 (4H, m), 2.30 (3H,
s), 2.36 (2H, t), 2.86 (2H, broad d), 3.94 (2H, dd), 4.51 (2H, s), 6.76 (1H, dd), 6.84 (1H, d), 6.86
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[0428] A solution of borane in THE (1M 0.5 nL, 0.5 mmol) was added to a
solution of

4-[ 3- ( 4- bevoyisropieper i di n- 1- yI) propyl ] - 6- met hyl - 4H benzo[ 1,rgrassazitrs13- one
(50 nmg, 0.15 mml) in THE ( %1 The reaction mxture was stirred a é 40C
for 16 h (Hérd)é@lMM@s(qDEﬂs)(&M3 372$-1, b 28dd 848 G op W st-ar ) Bosht CC)

t enper at ug t f r for 16 h then concentrated
i n vacuo. §1S%tligﬁqé¥g%%ﬁg 6e1yp§l?§nhv%/gfgr (5 nL) was added and the
product was extracted with dichloronethane (2 x 10 nl). The organic |ayer
was dri edwmmrwm@mw poirzald Alaaindropg (R4 LRSI r i fi ed on

o o g S, 1R ol AL o s ey o
( U\// IVS( % title @Efdgﬂ)accordi-ﬂng\lhﬂhc( fi0Cediidzor BDSYBesis 9F B30 -bugHpipendin-1-yhgrapyls

(3H s) %‘?,‘?}hxlfa_{’ef’fo[?g]d@g%?ﬁﬁnebroa dgw r}%g)zg 3{1£L%5_‘Msbr Etz%ﬂ 3?3) 34

( C%)?: g )2H /M§ %& §91f¢0 quwﬂR@)m) MHA ZT{CIH 5-00. md)Hsb) 1.63-6.87 (%Igm)db 63136,9Ng/R
1 14. 4

54.5 (2C) br&g d%s L. 81614887(4H1@23 2é7 [ee 3552%}% %28%3%‘9 proafap; H02 Qriseqy dod'ar!

4- [3(23 j E gf‘tgﬁ%' ¢5@8|H MJ})}A 7@dtspmldb D@mgxdéatsmsdnhng-zzﬁ h@ﬁmgz;tszl]’ oxi'i]z

i ne ce u i.di o

AEk bonzo (BN 3P, Wiadh b3 4 @R6 S 607 b4 DITEE i BERaG2dohper LEEETne.

title product according to the procedure for the synthesis of

4-[ 3- (4- buf Wl B AT AL i b Do R Oy 6 ATB b-??[rlﬁnz‘yﬁ @lmm% AHERYOi-6

1 4] oxazi @ = 98/ 97)

"H NVR (400 MHAO4ZBDCL3A: so@ﬁomo@@rz(r@hn THF)(1M10 iaiLloésm(l(ﬂmaS %ﬁie E”G%’h(“?lll

av) - 2. AR Py S abelop fpRad Kk Ghe B madh

6.53 (1H, 1d)[,HF6(66&)(T_]h¢,reaod)m B @rhIvRS é@fl@las)’rf)"csfmlhﬁ Btheneq@ouszléChGMzAO ml)’

28.9, 29.3, 32.8.(2 7. 4..4
112.0, 1163 adfi%%éop) E’é“‘é "é r"‘i‘%ge”?per%ﬁ"z’ Jhe ?efg%‘“\/\% "g"s‘? ( )Stié gcﬂér/ tngf)lhz/z 41617
4- ( 3- Chl orddpécapytk] iidche AzofufiorddftkiCaz (N5 B-iometef 611?:190%)3 afidedi364 the product was

2H 1, 4- benzot hi azi.ne -one 0.9, 6. N (
nmol ) wer €€ I"(}@dd’i"{ﬁ‘ oy t%&‘beeg%ﬁ‘i tlgirfﬂg' (()lgﬁ %3.r)w %%:Yé’rr %%%%Seﬁ* é%sorfgsﬁﬁer e
and stirr egnédntrated frﬂfacﬁ)oThd’Ti!)rBducBwé:smwﬂfed brn aroﬂap@@maﬂesh(sn 3% (4 ¢ sbicHlumm| )

di ssol ved in acetonltr 1,00

mi xt ure waduting G204 e@%’ ‘i‘cf'taﬁed? hi%ar}%ﬁrlsﬂ%ﬂgl) alge%%fgrlgeg }ﬁcuo %ter
(150 nl) y@ Wﬁ@(%ﬁd 95/6@ TEREMR @00 MiHs! @D@h)i\@s 0@&(3}@&; edswl IshoHE} Ay1.68

acetate (3 X 1 onbi ned organic ried &&%3804) ? nd

concent r at @H, bwad/é)chSt(%H giuv@ 1.8 21, béﬁadé)r @Gé (3Ha'FP1é3 %Sr(@Het)p? & dd

subj ect ed § & G ¢l uantofieplanceR GMebd:dilurbe ol 892H}F 19846 14,84 @, @prreound

as a slightTy yélTow oi Yi el g, 90.2 %

[ Hept ane: ENIGRGGRAY] 5 148 21|\<WR3(ICM,3'993 §23.39), @ﬁ]l 32&-9 473’9 4835 A9), 582,36
t, 2 7293, (it 18 (d, 1 7.26 (t, 111 7.37 (d,
(153 o cbfagtthaBouktn st gty it 7. 123,78, 124

1H).13C N 42. 48 42.66, 117.87, 123.78, 124.29,

4-[3-(4-Butyl-piperidin-1-y1)-propyl]-6-ethyl-3 4-dihydro-2H-benzo[ 1 4]oxazine (64-LHY-91-5)
[0429] 6-Acetyl-4-[3-(4-butyl-piperidin-1-yl)-propyl]-4H-benzo[ 1,4]oxazin-3-one (60

mg, 0.161 mmol) was converted to the title product according to the procedure for the synthesis of
4-[3-(4-butyl-piperidin-1-yl)-propyl]-6-methyl-3,4-dihydro-2H-benzo[ 1,4]oxazine. Yield: 22 mg,
40%. HPLC-MS: M+1"* = 373.5 (UV/MS(%) = 98/97). 'H NMR (400 MHz, CDCl;): &= 0.89 (3H,
t), 1.18-1.35 (12H, m), 1.68 (2H, broad d), 1.75 (2H, quin.), 1.89 (2H, broad t), 2.35 (2H, t), 2.53
(2H, qv), 2.89 (2H, broad d), 3.26-3.33 (4H, m), 4.20 (2H, t), 6.43 (1H, dd), 6.53 (1H, d), 6.69 (1H,
d).””C NMR (CDCL): § 14.3, 16.2, 23.1, 24.2, 28.9, 29.3, 32.8 (2C), 36.1, 36.6, 47.4, 49.4, 54.5
(2C), 56.5,64.7,112.0,116.2, 116.5, 135.3, 137.7, 142.2.
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127.52, 127.52, 128.78, 139.40, 165.51

4-[3-(4-Butyl -piperidin-1-yl)-propyl!l-4H benzo[ 1 4l thi azi n-3-one (81M-09)
104311 Nawo(0B/02#%7y, 8.27 muol ), K2CO3 (1.14 g, 8.27 mmol) pcands02/41617
4-butyl pi peridine (0.62 g, 4.34 mol) in acetonitrile (10 nL) were stirred
at rt. 4- @-33-c:hloam@cmwnmﬁbenm+ﬂ4mems (B MiFAD) n- 3-one (1.0 g, 4.14 mol) in

acetonitrile (15 ded,vi a r|n T r at
50 C or 13 notbalhna Fhedtaroutifefeiamtehoe OB philah SGCRT 28 o
at mospher gin@Miv&;0 Bie@Netl &t @l adotonaRL(00 mYMltu&lEr {ifrbgen rtn)ospleese anddhedia dt héﬂ

reaction mxture was ext r act l t.ate T
conbi ned W@érﬁh@fﬁﬁé‘%‘@gr%}eé g??’\é\édé{l g@f)“ﬁ}ﬁﬁ n a%eéﬁﬁgnt(}ﬁg% r%dc\l/eg?ﬁaoa to
%ICEIGI 1. 63 % r%b\c":ﬁfel%%%tlo% Jg@mﬁé H/fgjﬁst@xfeﬂdmtforWﬁShoﬁr@ hh&ednechtied in vacuo. Water (150

el uent : Et Ve 1 1- 59 to ve the e 1.06
0,72 % i) rsBdron i feshon i SRR SRR 40 0 s
3 36 g— 23 céné:ﬂ)mgd_% arl]rc %sésd»/ere aﬂ'@d (MgS8R) e(nmcoﬂdd)ltrat&l B4addu, to ZHE,1.45. S (rade. 2H)

d,_ 111}, 13C
NMVR ( CDCL3he @udmp@ﬂuct zvsasoslbw%d zgn&%‘“f’?st H@?n%g%%%%g% t°3§”§0F£“" < ﬁlé

‘11252?9 4. 6§‘§5 u?f? ay ia 11%1%% }§1ow1<%13 YAdd 113273g 1%0. 2 R 7Rf2h241@&pﬁﬁa EABE(63)), 'H

-(4- but er| I n- propyl ] - enz
1, 4] t hi a2|NMB (CBAb): (612 ode(ng 2H)rﬁ){fiﬁ@ ¢Hh), 366 2H? étwr 289 ﬁé? (Rmigs E’h@@ LH)’
oxal i c acigd, m&gﬂm v digetdwls, etdeer17.475 118,98, 1341,
fornmed cr 7d2t (Ps Were(?j t)ere of and ')\Agg%gg3wth di et hyl et h7§I (5 x 10 n)
to give ]12252912@52t1ﬁé7&,x139|4@ 16aPt after drying. HPLG-MS [ M+ H + 347
(UVI M5( 99 =100/ 99 4- (3- Chl or opropyl ) - 4H benzo[l 41oxazi n- 3-one (81MF08)
[0433] 2H 1.4 . (4 Mg Cs2C3 (3. 28 g,
10.1 mmol under nitrogen
at nosphere and [9431]r edNat (Ir24 £, @r2730molxi IﬁzCCB (& M ar 827 mmﬂlb@ﬁ‘bﬁéznb/lml@“é@e

e RN LY

reacti on fPPtube? hours and concentrat e vacuo.
Vat er ( 15Genzot D41 MRi036REAGTE PCThkiG) 24 dcthitriler(Ly mhsvanddied varadsyringe. The

reaction mxture was extrac th et a

conbi ned JEEAR évabﬁtéféfésat\%ré%ﬂrl élﬂ’“fsl\?ﬁg&f g%a(ég?{ amﬁ% %Oh ulrsnun\c/ig@glgo%en
give 1.65 gmednét ldg@conca_rhﬁteﬁ rzhldc@:uBrWdﬂdECISW)Sthbjaede&dd tl@® reaction mixture was

C el uent: Heptane Et OAC( 4 to give_ the uretltl

col or | ess @¥fmctedyvish gthyl agefatg’ (J 89Omiy. The com n?h“?‘i—rié ‘“%?@i@gﬁﬁo g R
(CDC13): 6co%ce11§at@m zanQouo 31062ivet 1. 6?"% » ot cAlde.( tThe Zride éro’ﬁﬁct( svas 2dopjectéd OGO ( m
2H), 7.05 (m 2H), 13C "NWVR (CDCI3):"S 30. 16, 39.04, 42 45, 67,72, 114.8

117. 38, 12@C@lpent1@@A@zi\/[eQ_Ij@OQ;g-5°/@]4jg g)_zyy the thtl:;g:ompound Yield 1.06 g 74.2
4- [ 3- (4- B“M}é 1[:\435@13* Sl @yl §=@6@whh metzen@gf % mésoesaml)m 3 GREIHBINFL)

0434] Nal
5 butl/l pi pabi dishém, {I@) 864, 2H), 283 rfdol), ﬁﬁ6é%gﬂbrﬁ Q3,1 28D fd”n(ﬂ’) Her é22(dr r ed

at rt. 4-(Zychhar@rfigP¥Enddit (cpeL): 6 14.21, 23.03, 25.23, 29.15, 31.80, 32.63, 35.90, 36.44,
43.28, 54.26, 55.91, 118.18, 123.45, 124.17, 127.27, 128.56, 139.63, 165.19.
[0432] To 4-[3-(4-butyl-piperidin-1-yl)-propyl]-4H-benzo[1,4]thiazin-3-one (1.06 g,

mmol) in 30 ml diethyl ether was charged oxalic acid (0.28 g, 3.1 mmol) dissolved in diethyl ether
(5 mL). The formed crystals were filtered of and washed with diethyl ethyl (5 x 10 mL) to give
1.21 g of the oxalic salt after drying. HPLC-MS [M + H]" 347 (UV/MS(%)=100/99

4-(3-Chloropropyl)-4H-benzo[1.4]oxazin-3-one (8§1MFO08)
[0433] 2H-1,4 benzoxazine-3(4H)one (1.0 g, 6.70 mmol) and Cs,CO; (3.28 g, 10.1

mmol) were dissolved in dry acetonitrile (20 mL) under nitrogen atmosphere and stirred at rt for 30
min. 3-chloro-1-iodopropane (1.58 g, 7.38 mmol) dissolved in acetonitrile (4 mL) was added via a

syringe. The reaction mixture was stirred at rt for 18 hours and concentrated in vacuo. Water (150
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benzo[ 1, 4] oxazin-3-one (1.0 g, 4.43 mol) in acetonitrile (15 nL) was added
via a syringe. The reaction was stirred at 60 C for 13 hours and then at
80 C for wooplsts7s hours under nitrogen atmosphere and ccvrrmﬂrsmlameﬂ in
vacuo. Water (150 nL) was added and the reaction xture tr c{red

Wi th et hymLaoesadded Sdxthg Sgrehan mixiyre ves ppirsred Wity siAY cacpRigsEs® Vx&? 8‘13r'

(Na2SOL)  8lfhinfPOEHIN fitad, ﬁgyamsbq Qi1 ¥6nolnBifeddn 9ol rwgae 1688, eronste.

product was subj ect uent: EtOAC. MeOH( 100: 1- 5% ive the pure
title comfbardideYpredust 0N8825U9166§d 00 % Gipuent: Hvstapcwtmlq(‘mm %lwﬂm@%‘: 40/ 99.
"H NVMR ( CDC1 6.0.8 0, 6% = 6 :
1 a6 (m( ﬁ?_pruﬂdﬁ & %ﬂgi_boﬂe‘;%eé%% 3%213 (83%)/0. ) 0324%ﬁe1(t£§e Etéwb? iy, ‘ﬁnl(\_zl)ﬁliiR 6%9
(m 3H), (@DAL): G, 161, zﬁlecszmwmme)zmm191(s22H),273)0 1, 20, 79@ (nz@H17C

22,55, 38 PGS o0 8p Pl 6B Dol i, 7S Mok, 899

4-1 3- (4- Bubybsg.pi peridin-1-yl)-propyl]-4H benzo[ 1, 4] oxazi n-3-one (0.82 g,
nmol) in 30 m diethyl ether was charged oxalic acid (0.25 g, 2.8 mmmol)
di ssolved in dleth | et ) d, cr overe filtered of
and washe&lwit+ 2t g of the oxalic
salt after dry|[m4 HPLﬁ»aII\@ 3BI\§+ 8}8]7#1113&1 I(ZU’QY; IVISQ%;:&QIDh%I)EXMbetympendme
Phar macol ogi cal Dat a [0436] Rece Wle Sel ctl on E}E‘ npl i f| gaﬁlloroonm{p §f1
assays wer@6eagr fdl BIODUET REFIOT drea<5e it GrE CRIgE )

descri bed yep,o B4 @kuaﬁltx-Q&t{@rorgwlzﬂs n&scamn M&omd?iaa(nmpmgyddaﬂ vniwssyamgmmhe
acetylchollne receptor subt says

ou
manmmal i an resstips wagstired 2l 13 ‘1@%“5’&?@“43 Qs?f ; °&rﬁd'" aﬂ“&‘i% TA,

Trotter mtmO%Ehé@ LRI MNra VB 9518200, WatelQU B0 b)) Wabadddd raﬁd Eﬂe I’iezESon hiixtide was
Hacksel | Brann MR Discovery of an ect op| Cc activation s tg(gggb‘s}% 3/( 1)

muscar i ni exirestesipvior ethylseetsn & *ré@bllnL) Ao pomRipedePt §451C: Phosy WesXire

03/ 057672 1 pu uphanct Y&hS 1somepedd BEDO0
%Efficacy ggggﬁg}ﬁf?l g%%o t{;O ‘[’}% P% cda}:gf/ﬁg%g%@/g‘d? i g%cthpECSO %5 f.H— 28-1

(1549) 87 C7C[51udﬁ|t w)acméeoméwbhé‘é)m goye shegyrertils sompaund. P7cid0.82 g 50806 HIYG -

228209827@3 8 resB‘gnse @n@/dgow%ﬁm%% 0BBROIAG 1 5('7#-'6'1—%81,2% ((2111598)

response 631)61.66 (No2H)e$ 86 8etH)553HAALHA, 586, 61, BHNG. 9r7éts @Hhééfir(b 2HpHf9r{5e 388

“esponse TR0 tHboCNSRAErT Y (R 2ERACE A4 FERGIL I SERRASR M0k oo
6.0 No resypwser.75H165.56, 307. B, B22788I HIX283] 987785 54565071a434r esponse No response 37

< r n ‘g .
5.5 No respo S[% 435] To 4-[3-(4-Butyl-piperidin-1-yl)-propyl]-4H-benzo[1,4]oxazin-3-one (0.82 g,

1-3-0N

mmol) in 30 ml diethyl ether was charged oxalic acid (0.25 g, 2.8 mmol) dissolved in diethyl ether
(5 mL). The formed crystals were filtered of and washed with diethyl ether (5 x 10 mL) to give
0.75 g of the oxalic salt after drying. HPLC-MS [M + HJ" 331 (UV/MS(%)=100/99

Example 2

Pharmacological Data

[0436] Receptor Selection and Amplification (R-SAT) assays were carried out using
the cloned M1 - M35 receptors essentially as described in: Brauner-Osbormme H, Brann MR.
Pharmacology of muscarinic acetylcholine receptor subtypes (m1-m5): high throughput assays in
mammalian cells. Eur J Pharmacol 1996 Jan 4;295(1):93-102, and Spalding TA, Trotter C,
Skjaerbaek N, Messier TL, Currier EA, Burstein ES, Li D, Hacksell U, Brann MR. Discovery of an
ectopic activation site on the M(1) muscarinic receptor. Mol Pharmacol. 2002 Jun;61(6):1297-302.
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64LHY89-5 45 5.6 No response No response
80 7.4 35 6.2 No response 50 6.5 48 6.2
response Wb B/0F7638 6.2 64LHY91-6 86 7.2

response 77LH22-A 76 7.1 No response No response No response 37 <5.5
82LHY19 81 7.7 39 6.3 No response 46 6.8 Not tested 771H61-A 79 7.5 28
<5!5 clMUY\FFQ;ls;lponpe 33nB. 8 51| <5. 5m281 24 96m3.8 7Q 7.0 M® response Mt
t est edNudahert es [%Fffigicy MPEGR| YFXficacs pEC:H YEffidacy @ffan%Effisacs pECE () %EffBacy PERK}
12 554.H2871(1649)| No8% esponse| 91416. 1 EEBﬁ . Bo reBpdny®6-|86R6106 B.26 | 9 Ndre@padbe 5.
94 | 578 H0(150% | 8BlovBpodsER [LOMNoTesporkse6 |5. Bo 88pdhs® 14NGrespddge 6.0 NOrébpdbSe 16
8. 5281-B-5(1888)f esponse G4 [7. ™o r eSponsBo rekpBsdBYI- 364106 &.8 |37 Bt tbstid
res$pofisldd-7227. f N2 r espohise 30D7LHBR 3D Bdre8pdhstlo {r e$ponse6 ot tNsteegbnbint
t et edSNE-A est ed54 112KK20} c Bo tekporde3 |NoNo espaase |No 28esposts® | NotNat esteed
Nof teSileds 10VLHIS-1 108 [7. GolsporssponsEo NeporisestledNdNespdnest eéd Notesfiopsé e
-109 VIOMFBA0576729PCT/ USD2{ 418517 (@L3AIl [MBNo Wspdnse s [cl &bnmed BS: (1. 48 compaur
of [forTamMrazl , as 9okl | as6spl t3 and 6.GonmeNsrdspa@seof], R3 L-L63 1 r 3, ~ R4.3
| Rl 77UHORIOCA N- G- C- MoK | CBibreRBorRe RS Ralre¥porisewhler @7n R <45 |a Moeescnsé C:
sell ecé4bdiy8g-6m { hed4®r oups.eonsiNstrésponsef OpHo cxspdrisy Subied rebpiineel C1. Bvoatektgl
opﬁ i otvHgo-subst | 8wt ed T2_PH- adkyl | dehel, Nptasperabl yf sBbstit atted 48 6.2
6-edLiigayb, oOpt éonal |§8 slibsibirdsporesd (2. No Gespdrisynyl , Sopt i oAdl Ily sibsti Bt g
O C1. éxalvayb, bpts®nal | §2 subsii t ut e G QRo Gespdriseny| , 5apt i oaal Ily No response
sulpst 7TuH2Rdh O C2. & al kynyl | optrésporasel y| sNbstspdnsted SNdIbsgonad Kyl , AFpt i oras |
subst iseuterd S- 26t al keny!| $ptiored |y Nobspirtset gd 36C2. 668l KynyNot testedi S
0, |1 GVLHB1-A 79 7.5 28 <55 No response 33 5.8 51 <5.5
81MF24 96 7.8 70 7.0 No response Not tested Not tested
81MF763 92 7.5 47 6.6 No response 57 6.4 50 5.9
85LM47A 122 7.9 74 6.0 No response 91 6.1 35 <5.5
85LM96-86R 106 76 97 6.2 30 5.9 94 5.8 90 5.6
85LM96-87R 101 7.7 116 5.9 36 6.0 140 6.1 62 6.0
107LH55 103 8.9 28 7.5 No response 54 7.3 No response
108LM39-36 106 8.8 37 8.1 No response 71 7.7 No response
107LH74-3D 97 8.0 No response Not tested Not tested Not tested
112KK20-c5 117 8.3 No response No response Not tested Not tested
107LH95-1 103 7.6 No response Not tested Not tested Not tested

)3

No response Not tested 64LHY89-6
64LHY91-5 69 6.8 No response No
31 6.9 No responPeTaARd41H1NO

(A
9

L

d
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C3-CA4 is CH2-CH or CH=Cor C4 is CH and C3 is absent; R2 and R3 are

i ndependently sel ected fromthe group consisting of hydrogen, optionally
substi t utwe Bbs&7al kyl , optionally substituted O Cl. 6 al kyicT/Usabegan,
hydroxy or selected such that R2 and R3 together forma ring system each
R4 and R5 is independently sel ected fEbAlBe group consisting of hydrogen,
hal ogen, hydroxy, optionally substituted Cl.6-al kyl, optionally
substituted O-Cl.6al kyl, optionally substituted aryl-Cl 6alkyl, and
optional | yWwhatlxsdlditned 8d aryl het eroal kyl; L' and L2 are bi radi cal s

d dent | | ected f =
i ndependent | y Sd(eRg;: £a r@)r om %Eemg‘g]g[ugs ns'asl%s 1som i%ﬁ@

-C(R6) =N-, one of L' and L2 may

be selectedfromthe group conS|st|Fgag of -S— HI-_Land -0-; Y is selected
fromthe group consisting of 0, S, a|bijradi cal selected from
the group consisting of -C(R6)(R7) ) 7%4 - =C(R )- -0-
AR6)(R)-, C(R6)(R)-0-, -S-®(1R6)4(F€)N C Jr F, -N(RN)-C(R6) (R) -
-O(R6) (R7)-N(RN) - - C(R6) (R7) - C(R6 5

-0-Q(R6) (R7) - (R6) (R7) - S-C(RG)(R7 A(R6) (R) - AR6) (R7) -,

- Q(R6) (R7) - C(R6) (R7) -0, -C(R6)(R7)- R6)(R7) s, C(R6)(R) A R6) (R7) -
N(RN)-, -C(R6)(R)- C(R6)=C(R )--,and - C{R6)=C(R )-C(R6) (R7),wherein R6
and R7 are independently selected fromthe group consisting of hydrogen,
hal ogen, hydroxy, nitro, cyano, NRNRN, N(RN)-C(0) N(RN), optionally
substi t ut L. 6-al kyl, C2_6-al kenyl, C2.6-al kynyl, , optionally -110 WO
03/ 057672 7 US02/ 41617 substi tut ed O Cl.6-alkyl, optionally substituted
Oaryl, opti ona}k|1yasrwbsraqiwqhseept®fezn Gegrqprgnsisting pt onsiapgliy pulstipurd; Gyl

O C2_6-al k(ﬁ)@érllall\gfg%sﬁhﬁ%dy ﬁa‘%!ng Eg&ha eriamsﬁ d 81 O4fRer PB&E&EMQJbaﬁuted G

hydrogen trona he conpound accordi ng
to cl ai m Lalkynek eipdorﬁllyissbstlsit@bﬂe@l sfallkyin Qﬁﬁlenftjlb'oful}bstlt@t@hé? €t-d- fggend]f Wﬂ@fﬁf’dﬂﬁa y
substi tuted 1 ]
optional | y’ b%‘ﬁ 45 tdf'el %h?’éuq%ltg%‘? % lcoﬁg)dﬁa?{%mt %?S ths %F%r}ym
wher ei n RZQanRallylsmbstlﬁi’ﬁed(Sélczaraﬁcysﬁl ected such t hat R3 ~~ rr R‘ 4 N 0312

R

mis 0, 1 or2;

C4-C, 1s CH,-CH or CH=Cor C, is CH and C; is absent;

R? and R® are independently selected from the group consisting of hydrogen, optionally
substituted C, alkyl, optionally substituted O-C,_¢ alkyl, halogen, hydroxy or selected such that R’
and R’ together form a ring system;

each R* and R’ is independently selected from the group consisting of hydrogen, halogen,
hydroxy, optionally substituted C,s-alkyl, optionally substituted O-C, salkyl, optionally substituted
aryl-C, alkyl, and optionally substituted arylheteroalkyl,

L' and L? are biradicals independently selected from the group consisting of -C(R%)=C(R"),
-C(R%)=N-, -N=C(R®)-, -S-, -NH- and -O-; wherein only one of L' and L? may be selected from the
group consisting of -S-, -NH- and -O-;

Y is selected from the group consisting of O, S, and H,;

X is a biradical selected from the group consisting of -C(R®)(R")-C(R)(R)-, -C(R®)=C(R")-
, -0- CRHR’)-, CRY(R")-0-, -8-CRHR)-, -CR)R")-S-, -NR™)-CRI)(R)-, -CRER")-NRY)-
., -CRIR)-CRIR)-CRHR)-,  -O-CRHR")-CRHR")-S-CRHR)-CR)(R)-, N(R")-
CRHRN)-CRIR)-, -CRIR)-CRHR)-0, -CRHR)-CRYR')-S, -CRHR)-CR)R)-
NRY-, -CROR)- CRH=CR')-and - CR®=CR’)-C(R®)R"),wherein R® and R’ are
independently selected from the group consisting of hydrogen, halogen, hydroxy, nitro, cyano,
NR"RY, N(RM-C(0) N(RY), optionally substituted C,_s-alkyl, C,.s-alkenyl, C, c-alkynyl, , optionally
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is selected fromthe group consisting of RBREB RBRBREBRB 1I1~111~CN
RI--CNRL-( 1 , NR--( ~-" NRL--TNRL NRL --wherein R8 is present 0, 1,
or 2 timewoan®sies2i ndependently selected fromthe group ceaIiEshe/mg1Df
optionally substituted C1_6 al kyl, optionally substituted O Cl1 6 al kyl,

hal ogen, shlysmlnmedyo -@,.c-aThyd mmnpaiblnwbatmt@ddi) anyl,t coptibaalln substifkted &1-6-. ESkaogl, m
R2andR3ae 0 ted such that R2 and R3 together forma
ring syste br’?gttu{éﬁgjrcﬁ ?ky{jcl R1-C4 N 032 R is selected fromthe group

consi sting of R&emn RRlis sefehteRTromGhe grouf hensasanpoilindragec andloptipntily elbstitnted ,
wherein RZ% ﬂ%ﬁs are independently selected fromthe group consisting of
hydr ogen, ally substituted C1_6 alkyl, optionally substituted 0- C1 6

al kyl', hal ogen and hmérwﬁ)pourﬁl ac'Ebﬂmgouaspﬂuﬁdla@ﬁﬁéidim‘gist @lectedi frond  thavgeupi n
inis 1. -111 WO.03/05767 /41617 7. The c o] accordin 0
claim1, HBHHEngof ?Ptiogalé e G Opté"r?aﬁwgffg“tefﬁp B regtonai,
R1-C4 N C3bRtuteB0R3 -alkyr N RL ~ R2 8 The corrpound according to claim1l
wherein X is selectedfromthe gr co stln ) (R7 7) -
- C(R6) =C( R7) - 3o C("ﬂg)cepaa?un acc@(%gg E()R}}de w e§9rt§ c%g:?y& r)e sgigcte gu'?h
that
R3
I~
R'- Ciﬁ
C3|

is selected from the group consisting of

N A (.
1 | 1 A 1 1 1 2 1
R N R N R N R N R N R \ N

wherein R® is present 0, 1, or 2 times and is independently selected from the group
consisting of optionally substituted C;. alkyl, optionally substituted O-C,s alkyl, halogen,
hydroxy.

4, The compound according to claim 1, wherein C;-C,, m, R? and R? are hydrogen or

selected such that R* and R? together form a ring system such that

R3
I~
R'- Cp
Cy l
is selected from the group consisting of
R® R®
I |
5. The compound according to claim 1, wherein R? and R® are independently selected

from the group consisting of hydrogen, optionally substituted C,. alkyl, optionally substituted O-
C, alkyl, halogen and hydroxy.

6. The compound according to claim 1, wherein mis 1.
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C(R6) (R7)-S-, -N(RN)-C(R6) (R7)-, -C(R6)(R7)-N(RN)-. 9. The conpound
according to claim1l wherein Y is selected fromthe group consisting of O
and H2 10womhmeswoerpound according to claiml| wherein L' ademOauﬁn
i ndependent|ly selected fromthe group consisting of - =C( R7

- C(R6) =N-, and 7 N=C(Teyompaund aqueedingivpsdnimd . sbereindn g ICo l%frb&?% and Caf st nul a
la R7 R3 >tR4-~R6 11 N~/- R Il Y lawerein R is selected
fromthe group consisting of optionally substituted Cl_6-al kyl, optionally
substituted C,_6-al kylidene, optionally smbstituted C2_6-al kenyl
optionally substituted C2_ 6-al kynyI (p‘ﬂ*r\onal |y substituted OCl 6- al kyl ,
and optionally substituted O C2_6-al n94 Bnd R2, R3, R4 X, Y, R6 and R7
are as defined in claim1. 12. The conpdy claim11l, wherein the
optionally substituted Cl1_6-alkyl is seleBted fromthe group consisting of
unsubstituted Cl_6-alkyl, and C_6-al koxyal kyl, and wherein Y is selected
fromthe group consisting of 0 and H2, and wherein X is selected fromthe
group consisting of -C(R6)(R7)-C(R6)BI"QQ_-N -C(R6)=C(R)-, -OC(R6)(R7)-
-C(R6) (R7)-0-, -S-C(R6)(R7)-, - C(R6)(R7)x)S-, and wherein L' and L2 are
i ndependently selected fromthe group bnskgsting of - C(R6)=C(R7) -
-C(R6)=N-, and -N=C(R7)-, and wherein R4 selected fromthe group conS| sting
of hydrogen, h&l ogebhe W@OB@@/ aCC@pilligoﬁaPlayn dupberpinuXeld clecd Arey|the gryp
optlonallys - O Q@(R@)'S U hy [13.
The corrpou ylsh[?n Otf (x@é@&%& zﬂ ec(%éd S he gg%&(gqgén?g%i@)
1-[3-(4- W](RbisaeN( )RR ﬁﬁbi@f)}N@\E 3 4-t et rahydr o- qui nol i ne;
]r;e,E ﬁyl(?l,Bgl,[ %! 4. S%g,?::; | gcr;o(])fr}]%ﬁ%ldng c:%gée{xllé to2 claim 1 wherein Y is selected from the group
1-[3-(4- BLﬁoyiklstpigp)@DiaﬂdHQ yI) propyl]-6-nethyl-1, 2, 3, 4-
t et rahydro-quin
1-[3-(4-Butyl - ]Odper i %eﬁoTpg}ﬂd aﬁ?%?i% jo-dimdi W efeulL anéi A d%?ﬁn(%‘fnttlf' aellﬁcﬁegl i ne

from the group consisting of -C(R=C(R")-, -C(R®)=N-, and -N—C(R7)

(]:iw[ ﬁm( ﬁngm yl- 1-[ g{_ pzr | "ldlllerzzolnpgunda cro?cpgl I]o c?aurfl I1 uo%rf(?rm%lath hyl-1,2,3,4-tetrahydro
Butyl - pi peridin-1-yl)-propyl]-7-trifluoromethy-1,2,3,4-tetrahydro-quinolin
e; 1-[3-(4-Butyl- piperidin-1-yl)-propyl]-3, hydro 1H qui nol i n- 2- one;
1-[3-(4-Butyl -pi peridin-1-yl)- prppyI]RG- Q

]
YJVY

Ta

Rs

wherein R' is selected from the group consisting of optionally substituted C,¢-alkyl,
optionally substituted C,¢-alkylidene, optionally substituted C,¢-alkenyl, optionally substituted C,.
s-alkynyl, optionally substituted O-C,_s-alkyl, and optionally substituted O-C,.¢-alkenyl; and R?, R?,
R*X,Y, R® and R’ are as defined in claim 1.

12. The compound claim 11, wherein the optionally substituted C,¢-alkyl is selected
from the group consisting of unsubstituted C,¢-alkyl, and C,¢-alkoxyalkyl, and wherein Y is
selected from the group consisting of O and H,, and wherein X is selected from the group
consisting of -C(R)(R")-C(R®)(R")-, -C(R)=C(R’)-, -O-CR)R)-, -CR*)(R")-O-, -S-C(R*)(R")-, -
CR®(R")-S-, and wherein L' and L? are independently selected from the group consisting of -
C(R%=C(R")-, -C(R®)=N-, and -N=C(R")-, and wherein R* selected from the group consisting of
hydrogen, halogen, hydroxy, optionally substituted C,s-alkyl, and optionally substituted O-C;.
salkyl.
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met hoxy- 3, 4- di hydr o- 1H qui nol i n- 2-one; 4-[3-(4-Butyl -pi peridin-|
-yl)-propyl]-4H benzo[ 1,4]thiazin-3 -one;

4-13-(4- Bwnmbmpnperldln | -yl)-propyl]-4H benzo[ 1, 4]oxa2|n¥®1unmy4ﬂﬂi3-(4-
But yl - pi peridin-I|-yl)-propyl]-6-nethyl -4H-benzo oxazin-3-0

6- Acetyl - 4- [ 3- (13- butwcoxppqyed pefordling-tg lclaimy | ¢lg4tq faqm wr«m%&aﬁf {3Gone;
4-[3-(4- Bt#uﬁl ﬁ)@{?pﬁl{h' lﬁlgpljo j[ ) 2 @qucyalhl/dr@ -quinoline; 1- [3-(4-Butyl-piperidin-1-yl)-propyl]-2-

met hyl - 3 ro-2 1,’4] oxazi ne;

I4 El ]30(;1 Buneyliyl-pi2get- tetjalzyjm-qplm)ollmopyl ] 1-63-&t Byyl-pipenidingi- ﬂ&@fﬁ@ylfmlzgﬁﬂ :
Xazi
o s gl B AR R gdeiel

benzo[ 1, 41]-[B|f(nahlty’h—p3)eodle-1 -yl)-propyl]-7-fluoro-2-methyl-1,2,3,4-tetrahydro- qumolme

f) eR?,]Zg[ E_B 4](1%111“;5 ;?élﬁld%eln Ei)agrogﬁfj] glfnloron% })yl 122@%{[ t¥4hy5)rr0918>{1 l]m 1-[3-(4-Butyl-

(R) - 4- [ 3- (p3peBdinyl-yiBpapal-bjayylinf B/-Fuiddimet-e@; y| )1-[2<(#Butybippridipyiy])-ptépyllenz o[

1,4]th 3-one; (R -4-[2-Methyl - 3-(3-pentyl

]oc% 8I3?3q?%ﬁ&%FE%ﬁgiﬁéﬁ%%ﬁggk?%W?azfn gegng4[§(ﬁéawppm1“1“Eynp“myu4H'
3e£1§oflll Eiﬂggiaog} ﬂ]@l{mzﬂi -Brohe; W3 -p1-Bityl-Jip&id8r Dy G- prapy 104 B-bardoliyd Jodddin-3-one; 4-[3-(4-
4-[ 3- ( 4- BUBYY:RiResdiT Ylhprfpx}l Sl LB AINMSERT IS ben o T IR 4FPRYS-

one ( 81MF2Rfd-1-y1)-propyl]-4H-benzo[ 1,4]oxazin-3-one; 4-[3-(4-Butyl pxperldm 1 -yl)-propyl]-6-

-tert-But but yl di | -yl

R A oo BT | L RIS E R AR £ o
-[3-(4- B%B{;ldpd PRIEHO; {oxayllné pr 0py|] (R)me[tswaBu%;baam[ ylez Meﬂfyaﬂpad]?m one;
-[ 3- (4-Butyl pi peridin- ropyl]-6-chloro-7- nitro-4Hb

, 4] oxazi rkeBzahhéltigagi3-pre; But yI pi per i -l M?tﬁlﬁr%ﬁspl“]po’ﬂp&?fﬂé’r“ol YENYWHZ‘B{ [
, 4] oxazi ry,egz%pﬁﬁhlglmx 30hé- Butyl pi n@hads - Bliyridehd-ppoodh-b-yh-hbMPrRogiiAenzo|

, 4] oxazi n-
- [ 3- ( 4- Butepiqii plhipaii-prone;y | ) §RopIA-(3-Butd=8dizp-bispelel3 2H]aséR 7bf2-methyl-propyl]-4H-

ity o per AT I ST (R e -G ety Sggachicvelofs.2 Joot S yDpropyll-4#-

% g Ej Erb@pm{ymtlpemm a1one I yI ) pr4d[3;({413umllbrelld2101[ yliprefivilHi, %tdlplnim@ Tomethyl-4H-
ro erl

130 (2" mUR T BleR o ittt B P e DB O G AR g A agasincs-

[ 3-(4- Budnyl(s mmam)ee tedtBht;H-MB)(@}bmp}y}bli)erdH-bgll)mo;ﬁyﬂ 44-]bdfllza[2 Hipgzinfene; 4

1303 puey et L eyl b s T A A g o B -

H- benzo[ | yi¥plepyazi- rﬂctByl@lﬂEben%{I BlokkirBrond; pi PEI-(4dButylpiperidin-1-yl)propyl]-6-chloro-7-

| | 4H- b
{S)ELOEﬁP§?ﬁﬁg§ Bfﬁoﬁu?ﬁﬁgégbéﬁ?hﬁng’H?@HTBWS”%”@f%V*mQﬁﬁ%enzo[1 4] oxazi
2 one, 4be[“x§o'[1 @]%xﬁhﬁ VAN aaTce Mg&'dﬂylplberr(ﬂﬁ ) pneRy]-6-BudrbUBren it BRRZA-3-one;
t

u l/%?f)iap‘} Hi(?}nﬁeutwrﬁr%wpmswll -UdElee-HEhogpll Adperiadione3- one;  4-[3-(4-

- [ 3- (4 Btﬁwlpip@ﬁdlhdwpiopylyhm,wm{h]a b?[‘l uﬁgailf»m;ﬁhe AH b%[?Qh:bré}Joerﬁln\?’r one;
R S)-4-[3 -(4-Butyl pi peri din- ydrox propyl

rre hyl ﬁmrwﬁfé%/ -bepzoff 6&13%"?13‘313%% (RS)- I[33(4(P epiivelryIrenyl]-4H-

t

o>2<ypr 16'3%on‘@4 Q{)Zgﬁg (@)Xﬁz J«: O{?;I’BE?%{»@W 1-yl)propyl]-7-fluoro-4 H-benzo[ 1,4]oxazin-3-one;
-4-[3- (‘Eéﬂlﬂt%tlﬂldﬁléﬂplp@imn 1 yﬂ/)p!)Opzl-]-Hydqe@é()fﬂpéﬂﬁwln]-l ate; 4He1t4-Bptylidenepiperidin-
gxaz' . g)&@[gﬂu 4%&&0[4 4iofeaz(lr§13 BHeyLpy @?;g;tﬁfd@ae £id Cy@pﬁ@ g8y slitbiopinz ol

Xazl n- one,; r oxy penty
- 8-yl )%bmy[ll]@owlmbéwm[ %; [%I%Batzlpmeﬁdxoﬂal)pmpy] -6-methoxy-4H-benzo[1,4]oxazin-
;1' EUE 3§ ?‘lzfpg‘t 3d(|4 qﬂub;hry b 31% h?’ld}p%ﬂ}){]' (‘] 8 éHﬁloro 8{1);1 4ﬁ 555 %Il Q]oxazm ?one 4-[3-
4- Butylplperldm 1-yl)propyl]-8-fluoro-4H-benzo[1,4]oxazin-3-one; 6-Bromo-4-[3-(4-

' SATRSBETARADADRADRARRPRERAT O

‘<<:®
04>h"Q"

/-\l—ﬂ—
U)/-\ r—|-

[l aiant=

butylpiperidin-1-yl)propyl]-8-fluoro-4H-benzo[ 1,4]Joxazin-3-one; 4-[3-(4-Butylpiperidin-1-
yDpropyl]-8-isopropyl-4H-benzo[ 1,4]Joxazin-3-one;  (R,S)-4-[3-(4-Butylpiperidin-1-yl)-2-hydroxy-
propyl]-6-methyl-4H-benzo[ 1,4]oxazin-3-one; (R,S)-4-[3-(4-Butylpiperidin-1-y1)-2-
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yl)-2-fluoropropyl]-4H benzo[ |, 4] oxazi n- 3- one;

(5)-4-[3-(4-Butyl - piperidin-1-yl)-2-nmethyl -

propyl ] - AWolmenzwiid, 4] oxazi n- 3- one; PCT/US02/41617

(R -4-[3-(4-Butyl pi peridin-I-yl)-2-net hyI 8‘%}‘&)’} 4H benzo

1, 4] oxazi rhy@rosyreopyl IRy -Henzol1 Miaxhain-3 ng 4= 8 s i vl 2oy gropeqpyl14Ha H-
? eR;]-ZZE E‘é4](b%§%lﬂ 5’_\’0§ ?e}ﬁ%%x?epe g) -4-[3- (4yl?15ty151per1duﬁy% m?tg%(yPropyle benzo[ 4]oxazin-3-

1, 4] oxazi ron8- @Gh®:4- [@Fk)ydtbxw (@@eIBMILb}Bb’Glﬂ3@ZIéOCbi8WQJITQI{)’é :42{-Yenzo(1 4]07<a2m 3-one; 4-

] oct - 8-yl )mx:
(R)-4-]2- ;%E Eygtx Iif%dlﬁ)len llnleélll_balggl%eg (g?%ﬁ)g% ?8‘2@( -@f&?/IA')[E)r(‘(‘)p]?ill pl%ﬁdl benzo
[ 1, 4] ox azyl)qz ﬂueromepylx-éﬂ)hbéhzﬁﬂ lddoxezid-3fddeet hy [(SH-H(E ﬁ)mdwqudlptlné)i’ -mgihyl- |

|
RSt PR R O ) - OO PRy e P e A o

] oxazi rbeﬁcht‘;é]oxazm 3-one; (R)-4-[2- Methyl 3-(4-propoxypiperidin-1-yl)-propyl]-4H-

zo[ 53 4]%?95#? ﬁ g z%hg din-1-yl)-2- (5!“)3 El ?y %40é1?t91¥clelxeplperldmol }(H) %methylpropyl] -4H-
[ 3- (EnEBit Yox&Fimz o, CyC| @3- [2-(1 Bogt-8-8zayligycf NP1 Joyt 91D pyntethyprédyliorh -

4-
0
4-

b 4 3-
gnggabl?ee%/’cé)i(gf’%g@ 3 gm] oct 3@ 31[5 Meﬁ}YgB@ E’emyg%aﬁé’h“zy(‘jlo (7’13]]3F %XJH?W%H one;
4- [ 3- (SknBt YoRARET-bRK; N- 1- Yk)-&-FrBtdw [ heny 3l @ brdpok@pBerddih-1 9O RE6y!]-4H-
0
7-
0

] oxazi n- 3- ane;
FI uohazad LA pxsmhgne 3- ( ARyASHERDEY Psperipsiain: Yy1)-Brnsipl-progyil-6-fluoro-4H-

zo[ 1, 4] Qxad BroRa e R)-4-[3-(4-Butylpiperidin-1-yl)-2-methylpropyl]-6-fluoro-4H-
4-1 3- (4- QB(ﬁt y{ol 2éienegllleperl di n- 1(é/ [ u?ﬁ?en 0 Y) m {Erg%] 1o
enzo[ 1, 4] beracd i .AlozazihEone; R)-4-[3-(3 utyl 8 azablcyc 0 3 2. l]oct yl) 2 methylpropyl] 6-fluoro-

(R-4-[3- (7B ¥l 4§ox§£ﬁ‘l§'o‘ﬁ¥c' O3 62r18d:091 2 ey ). 3-8 PN RIRRY ol 3. 1 bk bn -

4H benzo[ 1, 4] oxazi n-3-one
(R) - 7- FI uowopyl}-4/2-bergolyloxazit-3-openiRyt-[8(aBeiipipgrdinfl 3)2:met)drropydl- I Fiuorotbpy | |

-4H- b
R 4??% OE%%Q{H 9 pigzﬁ)r{e]?’ ?I(lje gnﬁ (fe) 5F]UO{Oh4 2_ m(lgtgyl -3 (4 PEopoxXYHi er1d1n 1 w%%pﬁzlﬁﬂ

1, 4] oxazi r‘beﬁijh,é]oxazm 3-one; (R) -4-[3-(4- Butyhdenepxpendm 1-y1)-2 methylpropyl] 7-fluoro-4H-

1. 4] ozt rease o E E RSBl S IR LT PRt MRLDBRG 1F-nlagnec!

] oct - 8-yl )4P2—bmbﬂ1y4ﬂqxanpylo}xe 6- @Ot7HONe4HR-benyb]-(Ipehlyl-8artidycB[3-Dhect-8-yl)-
R) - 6- Met h - | - 8- s
bi byl of 3. Bom G-Ee A My oy i3 S5 8 pingsigind 4 gthyt-propy1}-6methory-

(R) - 6- Met MEYerdo[l Zlidf&ilh-}zlonar (R¥-4-[3-(4-Butylidenepiperidin-1 yl) 2 methylpropyl] 6-methoxy-4H-
E)rR;) ng)'\//E; Elge;rplzoii ?%}igzg Ogyl( ]4 LPIE& 4? f3n(7-30 u:lt'yl4 zg;(l%cz}!clrz)b i l]oct -8-yl)-2-methylpropyl]-6-
pr opoxypi Dﬁéth&dym-H beriko[1 moﬁzawﬂ lsnﬂé-lr benZO[ 1, kP& BZIHIX B4 PN Brethyl-3-(3-pentyl-8-aza-
(R-4-13-(4- Butylldeneplperl yl) -

2- et hy| pridgigio3 %lh@t%wpr%wﬁ%ﬂmﬂA}oes%zarz?ﬁn@ one:(R)-6-Methoxy-4-[2-methyl-3-(4-

(R -4-]3- (ﬁoﬁawg&mﬁr %l%rap}J Brmbe&o[lm%xbz{hﬁroﬁpyl ]- 6-@?8 Melthyilkhi)%m{.s da-4]
oxazi n-3 -one 8-azabi cycl o[ 3. 2.

yl)-2- et WPW&WPHB MWVUA -li5a%01 b loNazut ootz i(R)- %{bHeButyhdeneplperldm 1-yl)-
(R)-4-[3- (3

azabi cycl o] rélag &i%il))}(lzlf % n}et}]yl ?H-bﬁ%ztow 1]0xazm ¥ ‘]ne?a met hﬂ{) 4e%uz 1 Ilperbﬂm 1zi’z)l n-3-0
ne; 1-[3- (methmremdk@memk 4fdbﬁmgﬁlﬂ]9>q@mo1§wn]: 3 (R)-4Hi3HY drutyd Brzapicyalo[3. 11 ReteRae;

é 1[I3ut()foB§; s ig{ﬁgfg}%&qﬁ]{%&u}% EP%?%)hﬂgmgl %:? Gor o- 1- [ 3-(4- pﬂ'R(g 4&%%%@1 8dl n-

| -yl)pr Opydzi'b1®/014>[3 Ui Joste-vy- BHCQUIHII@YI]HS—@etbﬁGH -benzo[1,4]oxazin-3-one; 1-[3-(4-
<(:||Rh§2:|r IO- 1 r%ﬁj Ixﬁﬂf)éﬂdﬂbpgl:)lprgpyn] 3;]' 4 %!hl/dro 17 (}UI? olif Oo?ngl 1] [3 (zlfguyy?}gige_r%ind-'l_-yl)propyl]-
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24, The method of claim 22, wherein the disorder is selected from the group consisting
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