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[0001] This application is continuation-in-part

application of U S. Application Serial No.

60/ 410, 168, filed Septenber 12, 2002, the disclosure

of which is incorporated herein by reference inits

entir m’rmEpﬁEésmﬁmmEvsnbmmmuwmDERWWﬁVEGmJF

relatés to aﬁ?ideoressant -zaheteroc -thyI

derivatives of H sEHS ' Az 2ns, to

processes for preparlng then1 nethods of u5|ng t hem

and to pharmaceutical co o05|t|ons contalnlno t hem

Background of t FEOSpgierens igied\ApR]ica

a serious health problen1affect|ng nor e than SWbof t he

po ulation, with a lifetine &revalence of

1] S eRicRIds GPOHIUR S B SR EPR IR 71 6. ARRlsation Seria

N@d emdoaeg 8§ Jepteniation @002l eRE assdicyra b whizhas @ttorporated

|IInesses and have becone anong the nost prescribed
dhaigin byrieisyencsBItRENWSY: have a sl ow onset of acti on,
of ten taking several weeks to produce their ful
therapeutic effect. Fur1q ropore, they are effective in
| ess than two- thirds &€ . 05] Serotonin
sel ective reuptake inhibitors (SSRIs) are well known
{ reat ment of essi on and ot her
TRy i

gﬁgﬂtgﬁgpw IBXPFBPQ,&EQ?’Iﬁa dﬁg[ﬁsgﬂmazafp%tﬁrﬁpg )g ;hyl Jerivatives of

Sﬁé@?@?blﬁvfuédw&hwdlbm{seﬂﬁp@leés@g f@qcn@pmwgathemn methods of using
S rotonin in th ace thus i ncreasi ng

”é@'ﬂ‘ii(?a‘?haﬁﬁa?ﬁ““ %ﬁ’ Hﬁ'B Sccc%ar"é'f‘% " receptors.
- 1 WO 2004/ 024730 PCT/ US2003/ 028413 [0006] However ,
al though a single dgse, of an StRI can inhibit the
neuronal serotonin %ﬁmﬂ%&&dﬂm“ d be
expected to increase synaptic serotonin, long- term

treat is.r r f.or lin r n
a qg%ggggxﬁajors dep?e l“élloneig abs%rlgus(,3 hgaltlh 6rgg]em aﬁp cﬁr\mlgerrrr)%ret than 5% of the

population, with a lifetime prevalence of 15-20%.

[0004] Selective serotonin reuptake inhibitors have produced success in treating
depression and related illnesses and have become among the most prescribed
drugs. They nonetheless have a slow onset of action, often taking several weeks to
produce their full therapeutic effect. Furthermore, they are effective in less than two-

thirds of patients.

[0005] Serotonin selective reuptake inhibitors (SSRIs) are well known for the
treatment of depression and other conditions. SSRIis work by blocking the neuronal
reuptake of serotonin, thereby increasing the concentration of serotonin in the
synaptic space, and thus increasing the activation of postsynaptic serotonin

receptors.



[0007] It has been suggested that the SSRIs increase

the serotonin levels in the vicinity of the
ween@toe#asogi ¢ cell bodies and that the excess BeTMISLMBN28413

activates somatodendritic autoreceptors, 5HT1A

receptors, causing a decrease in serotonin release in

maj or forebrain areas. This negative feedback limts

the increment of synaptic serotonin that can be

| [obespd NowdVer, dQIHORER anbMgle] 6B bf én%ﬁiil%&ﬂﬁrﬂtmnth%t neuronal
would [imt t he ne, atlv&feedback and shoul d i

t RO Easpoper YR R PYPECiRshicaRE SRR RYIAPY serotonin, long-

( Remareatrvent i€tec@ired bdfdre dinRGRIMprovaffnl REhkYEd.
(1997)). Such a conbination therapy woul d be expected

to speed up the effect of the serotonin reuptake

| [Joof] t Ollt haé @eeﬁlsua@wed ihht th% $EBF§IE||Ncrd§§é thaldefotb@in levels in the
provi de i nproved %dg whi ch both inhibit
sté'P'é‘t'%rﬁ nt Pe%&EP'EQR%r ogigsaand dhat a@sn?éq%s aerqtﬂ@n activates

5&8&&oa@ﬁ&mboautore5mgrrsl BHTON reﬁfepth@ dawu\ém@ta%cfe@@a% serotonln

I n accordance w IS i nyention here i S@I‘ ovi d

gf%%eolp rﬁ@p@ oreEn@Hba is mlgﬁg\{eafqedb@gk (t@.l@ mcrement of

{itldidRin tRaf &fﬂ%@mﬂucé@h@l’ #tidefdebsants WO
2004 024730 PCT/ US2003/028413 NRs iRs or R R2 ab

R1, R2 and R3 are, independently, hydrogen, hydroxy,
h pdus] CYARBBIT, ,pamtbgaﬁmi wisuld nmrt hieea hsgative 3éedbak taad $hauld improve
r o atonF trif]uorone % g
ficacy of the serotonin reuptake rhechanism (Perez, V., et al., The Lancet,
349:1594-1597 (1997)). Such a combination therapy would be expected to speed up

the effect of the serotonin reuptake inhibitor.

[0009] Thus, it is highly desirable to provide improved compounds which both
inhibit serotonin reuptake and which are antagonists of the 5HT,4 receptor.

Description of the Invention

[0010] In accordance with this invention, there is provided a group of novel
compounds of Formula I:

(CHZ)m
/(;[ I >—eri-a
(CHz)n

wherein
Qis



alkyl of 1 to 6 carbon atons, alkoxy of 1 to 6 carbon

atons, al kanoyl of 2 to 6 carbon atons, al kanoyl oxy
woR0®/e736 car bon at ons, am no, nono- or di - aPRyUaR08/028413

in which each al kyl group has 1 to 6 carbon atons,

al kanam do of 2 to 6 carbon atons, al kanesul fonyl of 1

to 6 carbon atons or al kanesulfonamdo of 1 to 6

carbon atons; X and Y are, independently, hydrogen,

hydroxy, halo, cyano, carboxani do, carb,EaI koxy of two

to six carbon atogs, trifluoromethyl, afNkyl of 1 to 6

carbon atons, ajko of to 6 carbonfatans,

of 2 to 6 carbho R"al kajppoyl oxy

atons, amno,” le al kylam no i

al kyl group has 1 6 Rar bon atons, alk
to 6 carbon atons, al kanesul fonyl of 1 to 6 carbon
atonms or al kanesulfonanido of 1 to 6 carpon atons, or
X and Y, taken together, form-N=C(R4)-C[R5)=N,
-N=C(R4) - C(R6) =CH, -N=C(R4)-N=CH, -N=C(R4)-0O,
- NH- C{ RV )eNingOge ar%lkfngémﬁﬁ,?’ hyﬁéﬁgéﬁ%y&%x?rr%lo cyano,

i ndependent 'y, nono-

di - al ky| ®erbaxami %@nlk@mvf twp ke $ix gRREP altss, Triffugramethyl,
carbon at ﬁ;tc?é E%ADOIQE’(O%St Qlkgxy:é\‘rpt%rb céfﬁ&%nﬁfialﬁnoyl of 2
hydr ogen or a carbon at ons;

hydr ogen, to ﬁaﬂa@oﬂ aipmprdikaneliony pf 2 M@@bpm @Wéﬁ ﬁmmo mono- or
ani no, %ﬂ(ty%rmn‘i’d in VE'M &Y LR N8 beu}W’la@h tsmr@ér}‘é‘cbms

group ‘has carbon atons of a

o bon atiaseiEn 91 yinaseatoms akanasulipribbhia fgarbon atoms

pent af | U(Ur%%mgsulfoﬁémﬁiokdf h thG cﬁrﬁdﬁ fomear bon atoms; Z
is 0, S NRO hydr ogen or al kyl of 1

to 6 cérfﬁ&]Ya’flr@;‘r@depe@eﬂm jlygzp/ggggrhg@'oxy, halo, cyano, carboxamido,
PCT/ US20Q3HQ284k3 of riwbstoasrk tabeAStoRs +ﬂ=|ﬂu<9{)m%thym éll@yl %’F 1to 6

integer from1l to 4, provided that
when m = agrkerpatomgpalkoxy sf b te ﬁeqarb@raﬁ@m apangydtof 2 ' carbon

NH- C( R8) 'a%hs, é}%oyloxy of 2 to 6 carbon atoms, amino, mono- or di-alkylamino
in which each alkyl group has 1 to 6 carbon atoms, alkanamido of 2 to 6

al.kanoyl
B>car bon

carbon atoms, alkanesulfonyl of 1 to 6 carbon atoms or
alkanesulfonamido of 1 to 6 carbon atoms, or X and Y, taken together,
form -N=C(R*-C(R%=N-, —N=C(R*-C(R®)=CH-, -N=C(R*-N=CH-,
-N=C(R*-0-, -NH-C(R")=N- or -NH-C(R®)=CH-;

R* and R® are, independently, hydrogen, halo, amino, mono- or di-alkylamino
in which each alkyl group has 1 to 6 carbon atoms or alkyl of 1 to 6 carbon
atoms;

R® is hydrogen or alkyl of 1 to 6 carbon atoms;

R’ is hydrogen, halo, trifluoromethyl, pentafluoroethyl, amino, mono- or di-
alkylamino in which each alkyl group has 1 to 6 carbon atoms or alkyl of 1
to 6 carbon atoms;

R® is hydrogen, halo, trifluoromethyl, pentafluoroethyl, or alkyl of 1 to 6
carbon atoms;

Z is O, S, or NR? in which R’ is hydrogen or alkyl of 1 to 6 carbon atoms;

/



pis an integer froml to 3, provided that p + nis 2

or 3; or a pharnmaceutically acceptable salt thereof.
wOQOwp4RL i s preferably hydrogen, hal o, cyanoPCT/US2003/028413

trifluoronethyl, alkyl of 1 to 6 carbon atons or

al koxy of 1 to 6 carbon atons. More preferably, Rl is

hydrogen, halo or alkoxy of 1 to 6 carbon atons. In

still nore preferred enbodi nents of the present

i nventd ofy afRhtdger byflrgpgen. [0012] R2 and R3 are

preferably independently sel ected from hydrogen,

hydr ox, 1S HBINiE9eE Yol 1o PERYIEA o Mt kit &Kl Hatngieg m=n =2,

carbon aLAR®) is® thah KA Yohrekhot NI—ﬁCg-‘ﬂ:EE}HL; agdons. In
still nore preferred enbodi nents of the gresent

i nventR off #RiNiRYEr Mgk o 3, pravideddbaty + AdRpEhdent | v

sel ect &t pHAMabydicaBEsboepiiBRGaRthdtabogen. [0013] R4
and R5 are preferably i ndependently hydrogen, am no or

alkyl of 1 to 6 carbon atons. Mre preferably, R4 and
Reotie RhigneredN h r%éﬂf, AgieNcy@inodrikidrolethlyl, all@! & 1 to 6 carbon

carbon atons. [0014 and R8 are preferabl

OB AUIRY ! Selock Campop Ry dlasg atieferably, R s hydrogen, halo or

t &lkdyUstT 016 atbonPabinal |1 @filp edmy lpretérréd kinbodimehtd 6F e present
carbon atpns. Mire preferably, R/ and R8 are

i RYRIERARNEINYIIRP8Pogen, trifluoronmethyl or al kyl of 1

to 3 carbon atons. [0015] R6 is preferably hydrogen

or alkyl of 1 to 3 carbon atons, Z is preferably NR9

i [90%RF cHRTRend B ayadpisirrably indgbrydenty selectedafrerartyeiegen, hydroxy,
[ r i fer t

iBovahe; SyBOEERAS 1y B3 T'ip b odfhon SIS g of 116 Scarbon

esbed] MR nre toiefeiray enibbeifmentsoipihe\pirdsmht rpepiomBS and R° are

Forpula ,la. -4 WO 2004/ 024730 PCT/ US2003/ 028413 1
rieteesiy meBpeadntly éfz'RFt%d«?@“-Wﬁ’gén’ YO CEBPHCRE | a
[0013] R*and R® are preferably independently hydrogen, amino or alkyl of 1 to 6
carbon atoms. More preferably, R* and R°® are independently hydrogen or alkyl of 1

to 3 carbon atoms.

[0014] R’ and R® are preferably independently selected from hydrogen,
trifluoromethyl, pentafluoroethy! or alkyl of 1 to 6 carbon atoms. More preferably, R’
and R® are independently hydrogen, trifluoromethyl or alkyl of 1 to 3 carbon atoms.

[0015] R® is preferably hydrogen or alkyl of 1 to 3 carbon atoms, Z is preferably
NR? in which R® is hydrogen or alkyl of 1 to 3 carbon atoms, n is preferably 0 or 1, m
is preferably 1 to 3 and p.is preferably 1 or 2.

In other preferred embodiments of the invention are provided compounds of Formula

la.



wherein R, R4, R6, Q m n and p are as descri bed
above. [0016] This invention relates to both the R and
W@ 28d4an€n0 soners of the benzodi oxan net hyl am RE$/US2003/028413
well as to mxtures of the R and S stereoi soners.
Thr oughout this application, the nane of the product
of this invention, where the absolute configuration
of the conmpounds of the invention is not indicated, is
intended to enbrage the individual R and S
enantioners as wel ures of(Q two. In sone
enbodi nents of the i nventl o e S
configuration of (CH2),—Q
di hydr o- 1, 4- benzgdi oxan ety i ferred. Certain
of the con‘poua@l A his  inventi ¢h.e., mdoes not
equal n) contain t st ereogeni c centers and t hus may
exi st as diastereoffers. This invention relates to both
di astereoners, as well as to f{?xtures of
di astereoners For certain of the compounds of the
invention (i.e., X and Y forman imdazole),
t RHLQMERT BT RY B rIBYarX &b-as UasSridydddogat i on thus
enconpasses’ al'l 'tautoneric forns of conmpounds of the
pr esent i nvention. [0017] Wiere a stereoisoner is
L h6f T $his lﬁ\;enp@/ relét?s &5 B0 dhaetsreBRomRFf e Benzodioxan
bstant i al | ree he correspondi ng enanti oner.
me@ylaann@namwetbﬁ@rto mixiiyes ghtNedR [apdfS slgregisopmess. Throughout this

09[5 n@ét%ndih%g n8RRNF OB pfRLSr Sf t Misd lm&vnﬁhh\é@ Qhe' Sbsolute
ated or separated vi 8 separ ati on t echni ques’

pwwaur@@om rad ethg f canroungy of ke dientiegn ds diet iiRsheated. %s intended to
) éHBl%EQ%é ﬁ‘l'dlv)ﬂu%fﬁ%n PEndhB6HheReiLNEI| adBBAsreb BRtheltRs. In some
ound Is pof a significantly greater
vpedifenis foth@ ﬁéesgﬂbmwt@a S ¢anfigyiatiere pt g 2-aminomethyl-2,3-
e%%b@ﬂbénzcﬂ&aﬁ%i@@”% biefdfRAE Whrfn at th@%‘éhp@b@dg of this

preferred stereoi soner. In other
em@mone(nes rpfdoes &0t AYEEH ) SANtAIMBVO: BiRFROGRRICiceNters aBd (fiyls may

- Ofxié&tad GaSterstpits. 39% |HVerM\i%h GhbteRf toddi @fa@ferr&ﬂners as weII as to
stereoi soner. Preferred stereoi soners ma;f/ be i sol at ed

f mﬁ!\lfﬁ‘a@éﬁlﬁétemgmqﬁs e5omgerianyofiae RRAPRINSIRPT the invRsdien (i.e;, X and
| ncI ugﬁ/&?“ﬁ%zgg/ %ﬁﬁ%é/m@%ﬂﬂ@ m%g Lkigd i 'Thfsh%lpﬁlfdanon thus

I ng hi er’f or mance qui d chr omat ogr ap

( BIMOD)PaSREs alﬂ@u Wﬁ?ﬁ”@rpféﬁwpék'%% fithe E@F?@ﬁ”‘@fﬂt'on
-chiral salts or prepared by nethods described herein.
See, for exanple, Jacques, et al., Enantioners,
Racemat es and Resol utions (Wley Interscience, New

?’d‘ﬁt} 198W)neré/\‘é| §&Breoolter i€lpratbrred, TRIhahaA a3 3mBéditnents be

977 Eliel
provided substantially free of the corresponding enantiomer. Thus, an enantiomer

substantially free of the corresponding enantiomer refers to a compound which is
isolated or separated via separation techniques or prepared free of the
corresponding enantiomer. “Substantially free,” as used herein, means that the
compound is made up of a significantly greater proportion of one stereoisomer. In
preferred embodiments, the compound is made up of at least about 90% by weight of
a preferred stereoisomer. In other embodiments of the invention, the compound is
made up of at least about 99% by weight of a preferred stereoisomer. Preferred

stereoisomers may be isolated from racemic mixtures by any method known to those

-5-



E.L. Stereochem stry of Carbon Conpounds (MG awHill,

NY, 1962); Wlen, S.H Tables of Resolving Agents and
wapobi4mak73lResol utions p. 268 (E.L. Eliel, Ed., Barws2mB/028413

Notre Danme Press, Notre Dane, IN 1972). [0018]

"Al kyl," as used herein, refers to an aliphatic
hydr ocarbon chain and includes straight and branched
chai ns such as nmethyl, ethyl, n-propyl, isopropyl, n-

bagiidel in itise B} Mbludiﬁ@%dlﬂﬁéﬁormbn&wﬁqdld cﬁh‘oﬁ%ﬁﬁ@r‘éphy (HPLC) and the
i sopentyl, neo- he I¥ and é M
afp@@tlorneqrg,gyﬁta ;g%of ﬁ&{ﬁl slort Qfe@ar@ et ? escrlbed herein.
[@ébl%rReﬂnlffa@ aﬁﬁ@l@em% = ET UEﬁéJ?tbﬂfe% mao@ﬁfaeéssaﬁaoﬁémuuons (Wiley
- e
g ROV AT Sy R 1.2 3. bl afrds 1979 e
rEﬂ_erSPerfb@ciﬁdtﬂﬁsng ok Qg%oﬁ((%'@)w omg{)(gzlfara\ﬁ»mn NY, k‘bg62 Wilen, S.H.
[ oup o car bon ns
LGl g Qewlv'e%ﬁgﬁgtst%'dtéeffcsé 6%@0'«#'%6 6%?%% ﬁdv s niv. of

aNotréDiitle e8I INCYe Darké) 1§ 1072)hon at ons. [0022]
"Al kanesul fonam do," as used herein, refers to the

group R-S(O) 2-NH where Ris an alkyl group of 1 to 6
cCoolpsn atamnsl,” [a@Q?s%h hé}«biﬁam@fst.d foayl allphaﬁc uy@dcmbmdmam and

refers to the 0O 2- ere

'Peluﬁe%ﬁtra'g%ar%f Gahetd %la%ﬂ%s“% hv}%@@?w Pmﬁx' (poREpPY, N-
higuit@li Nisolsuefiersectbutyl, h@-bgtyl up-pent, m@émle mak;: ﬁéhty?ljd kthexyl, and
gr ou r boxam do,

8Bk bt PrelE REA g haBS 4O g 5ot RpDEy -

V\D 2004/ 024730 PCT/ US2003/ 028413 [0026]
"car al“k as used herein ef er t

o818 % RaamicB” o MBS eI e g e @5'@5# giggre Ris
aa0amkyl Jro@2df 1 toHatnpenstofer "hal 0"), as used herein,
refers to chlorine, bromne, fluorine, and iodine.

- [0028] Pharnaceutically acceptable salts are those

dppoRoE d “Alkamdys uas ussdiadrein, @idls to thergreup B-GEeOfswiase R is an alkyl
acetic I(ha%ti cb C|ttr| C, cinnamc, tartaric, succinic,
f HPHPOL 1 1R caIBoN 19MF-oni ¢, nmandelic, malic, oxalic,
propi oni c, hydrochloric, hydr obrom ¢, phosphori c,

[0021] “Alkanoyloxy,” as used herein, refers to the group R-C(=0)-O- where R is an

alkyl group of 1 to 5 carbon atoms.

[0022] “Alkanesulfonamido,” as used herein, refers to the group R-S(O).-NH-

where R is an alkyl group of 1 to 6 carbon atoms.

[0023] “Alkanesulfonyl,” as used herein, refers to the group R-S(O),- where R is an
alkyl group of 1 to 6 carbon atoms.

[0024] “Alkoxy,” as used herein, refers to the group R-O- where R is an alkyl group

of 1 to 6 carbon atoms.

[0025] “Carboxamido,” as used herein, refers to the group NH,-C(=0)- .



nitric, sulfuric, glycolic, pyruvic, nethanesulfonic,

et hanesul fonic, toluenesulfonic, salicylic, benzoic,
wana4geamsbarl y known acceptabl e acids. [0029] BpeaiStios/028413

exanpl es of conpounds of Forrmula | are:

2-[3-(5-Fluoro-1

H i ndol - 3-yl net hyl ) -azeti di n- 1-yl net hyl ] - 8- et hyl - 2, 3-

di hydro- [1, 4] di oxino[ 2, 3-f] qui noline;

2[(*)561 5 (Eérb@élﬁo@ "Hs dé@@ heriy rleﬁ@% iy the-poRERIOLIOE=A)- where R is an

Irrehl-8rret%/ 3- di hydr o-
[aﬂkﬂ]gﬂ‘?%(‘i’frﬂo‘[of aar rh%FPW@i ine; 2-[3-(6-Fluoro-1
H-|ndoI 3-yl met hyl) - plperldln1y|rrethy|]-8-rrethy|-

- di h ro- di oxi q qui nol i ne

2lﬂp§ »—ﬁagﬂ%f"] @ry We yseai]z*é%rre@r Frfarsyp ﬁeiorfy?]brswr’@e ﬂuorme
Yindiodingdl hydr o- [1 4] di OXI no[ 2, 3- f]quinoline;

2-[ 3-(5-Fl uoro-1-net hyl -

H i ndol - 3-yl met hyl ) - azeti di n- 1-yl net hyl ] - 8- met hyl - 2, 3-

d[Ob!d]’ Ogﬂ[g%tlr:rrdi@ﬁéaw%@e@aﬁlé @Hit$)alel iBse derived from such organic and
uor o-

4- |
anmmc q_QI?Ef ?MWF] Ia?tﬁ)e IC'tI‘éﬁ rpwmam? tgﬂ% W‘FCITEC,sfumaTIC maleic,

dinBATO [arfHeie, ORBIRD [o%ali; f;}%ﬂbl’ﬂ@l hytRochlorie, robromlc phosphoric,
2004/ 024730 PCT/ US2003/ 02841

Fplrr}gd(ﬁulfgn% gmlﬁ,y p}lrb:ylﬁe,rne«dhqpefug,cpéc Sétggrpﬁ,s]u ing, toluenesulfonlc

didniggicO bdnAic] a0 isifilaAy Bndvtigédeptdbiescids.
1-[(2-{[8- I\/lethyl 2, 3-di hydro[ 1, 4] - di oxi no[ 2, 3-f] qui nol

in-2-yl]methyl)pi perldln 4-yl]-1H

| [0BebE- Speafibexingléd & compounds of Formula | are:

2-[3-(6-Fluoro-indol -1-yl nethyl)-azetidin-1-yl methyl]-

8- net hyl - 2, 3-di hydro- [1, 4] di oxino[ 2, 3-f] qui nol i ne;

2043 EE-Qrubﬁy ﬁHwansiynﬁléthylﬂ.azdtwrret PihdthpEzericthyne B-gthyted-h

yi}- _-rr,etLh di hydr o-

[ {A7igKIpQl ﬂ%"@ 'f"qu nol i ne;

1-{2- [1 (8- Met hyl -2, 3-di hydro-[1, 4] -di oxi no[ 2, 3-f] quin

olin | me in-3-yl]- ethyl}-1 .

b P 5 e SN et sy

Fﬁ|4]d|@k|n32y3 ifling- azeti di n- 1-yl net hyl ] - 2, 3-di hydr o-
4]d|0X|no 2,3-f]quinoline

2-[3-(6-Fluoro-1H-indol-3-yImethyl)-piperidin-1-ylmethyl]-8-methyl-2,3-dihydro-
[1,4]dioxino[2,3-flquinoline;

2-[3-(1H-Indol-3-ylmethyl)-azetidin-1-ylmethyl]-8-methyl-2,3-dihydro-[1,4]dioxino[2,3-

flquinoline;

2-[3-(5-Fluoro-1-methyl-1H-indol-3-yImethyl)-azetidin-1-ylmethyl]-8-methyl-2,3-
dihydro-[1,4]dioxino[2,3-flquinoline;

2-({4-[(6-Fluoro-1H-indol-1-yl)methyl]piperidin-1-y!}-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinoline;



[ 0030] Conpounds of the present invention are suitably

prepared in accordance wth the foll ow ng general
wdesaroept3o on and specific exanpl es. Vari abl es BE®aS208/028413

as defined for Formula I, unless otherw se noted.

Specifically (Schene 1), the appropriately

substituted azaheterocycle (2) is conbined with a

suitably substituted benzodi oxan nethyltosylate or

by gai I(Jérb THLNoS R YRsth ios1gijeesthyle,sul f oxi de
g [@q: to 151 te M?elrat ﬁlﬁﬁégf 70ql}OOC %‘dor sever al

%deo[w]cﬂlww?ﬁaﬂ%' ofefiow. Alternatively, the

appr oprl at el y subst | tuted azaheter ocycl e rray be
| at e oxan

i baaMP BV @RI AR aRIA 2 IR 2N MARBRdIn-4-yI-1H

riggdI68kdrisoritiR; am ne with a suitabl e reduci ng agent
such as lithiumalum num hydride or borane/ THF. The

azahet erocycl e may al so be conbined with a suitably

S@EBSGG-FIué&sdn&ﬂnZﬁﬁhbw%zét&rrb¢>yﬂh5tawd$nétnylizr@dmymence

reduci ng agent such as sodi um cyanobor ohydri de.
[84\1%”2@%1% NECT/ US2003/ 028413 Ri ~~ O (CH2) m
70-100 C X/ OOTs + HN ~(CH2)p QY (CH2)n DVMSO 1 2

e AN e O B e L 2 LN SRt S T

I dieane]2 SaRMaNAs; or  they nmay be prepared fromthe
appropriately substituted salicyl al dehydes by the

nmet hod (a) described in Scheme 2 bel ow. The
Sﬁl{z—Fly W%p@s-dﬁf@hrd [S Adioxinal 8H1giihblin-249imethyl)-azetinin-3-yl]-

e oh aryl sul fonate in the
&bgﬁﬁ@éx 'e' - Eﬁq%gé |iﬂase The al dehyde noiety is
then converted to a phenol by a Baeyer-Villager

p eth 2e[3 ?5 -methyl-1H-indol-3-ylmethyl)-azetidin-1-ylmethyl]-2,3-dihydro-
[1,4]dioxino[2,3-f]quinoline

[0030] Compounds of the present invention are suitably prepared in accordance
with the following general description and specific examples. Variables used are as
defined for Formula |, unless otherwise noted. Specifically (Scheme 1), the
appropriately substituted azaheterocycle (2) is combined with a suitably substituted
benzodioxan methyltosylate or bromide (1) in a solvent such as dimethyl sulfoxide
and heated to a temperature of 70-100°C for several hours as illustrated below.
Alternatively, the appropriately substituted azaheterocycle may be acylated with a
suitably substituted benzodioxan carboxylic acid chloride, and the resulting amide
reduced to the amine with a suitable reducing agent such as lithium aluminum
hydride or borane/THF. The azaheterocycle may also be combined with a suitably
substituted benzodioxan carboxaldehyde in the presence of a reducing agent such

as sodium cyanoborohydride.



cyclization to the benzodi oxan net hanol (5) effected

by treatnment with a base such as potassium carbonate.
woheo4akenhol is elaborated to a tosylate (1) bpCT/US2003/028413

treatment with p-toluenesulfonyl chloride and a

tertiary am ne base or to a brom de by treatnent.

Alternatively (b), the substituted salicyl al dehyde (6)

may be protected with a suitable protecting group

su&h as benzyl and the al dehyde (7) converted to a

pheny 30 descri bed ab 2?Fol | owi ng el aboration
heno! to the gl yci yI (9) by t/BatQR:ie

i g e B8 in oH >y1‘ (GHyks@ f onate,—

Epr otlection and cycli zati e)xre effected in aDMISEYl e

step WM a a transfer hydrogendtdon in the presence of

sodi um bilcarbonate. The bromi de or 2osylate is

prepared as descri bed above. O the benzodi oxan

met hyl broni de may be prepared froma suitably

substituted guai gdol  ( O) by pr 6 re (c) shown :

above. The gui acokX | ate na gl yci dyl

aryl sul fonate or 4n e Ih%ﬁwl n a g)%-b@d above.

The met hyl eth ved by treatnent

with 48% HBr; this I so convertdCtHzéq epoxide to a

br onohydri n (12) cllzatlon directly to the

benzodi oxan nmet hyl bromide (1) is effected by the

M t sonobu procedure. -9 WO 1024730

mgégglsz%é/ b%%gﬂ&an(rﬁ%thﬁ'cos%?es%nd%éhaés ?S'a% knéwrpcémpounds or

A X H NaH X
CIB@WW)BPGRW@PWGMTQW the aﬂp@P@ateBSQPbS“msalﬁé@@ekyqes{by the

m%tﬂod‘(a?ﬁescqb_éd iPschefne 2 below. The salicylaldehyde (8) is alkylated with
an epihalohydrin or glycidyl arylsulfonate in the presence of a suitable base. The

aldehyde moiety is then converted to a phenol by a Baeyer-Villager procedure and
cyclization to the benzodioxan methanol (5) effected by treatment with a base such
as potassium carbonate. The alcohol is elaborated to a tosylate (1) by treatment with
p-tolhenesulfonyl thoride and a tertiary amine base or to a bromide by treatment.
Alternatively (b), the substituted sélicylaldehyde (6) may be protected with a suitable
protecting group such as benzyl and the aldehyde (7) converted to a phenol (8) as
described above. Following elaboration of the phenol to the glycidyl ether (9) by
treatment with an epihalohydrin or glycidyl arylsulfonate, deprotection and cyclization
are effected in a single step via a transfer hydrogenation in the presence of sodium
bicarbonate. The bromide or tosylate is prepared as described above. Or the
benzodioxan methylbromide may be prepared from a suitably substituted guaiacol
(10) by procedure (c) shown above. The guiacol is alkylated with a glycidyl
arylsulfonate or an epihalohydrin as described above. The methyl ether (11) is then
cleaved by treatment with 48% HBr; this also converts the epoxide to a bromohydrin
(12). Cyclization directly to the benzqdioxan methylbromide (1) is effected by the

Mitsonobu procedure.



() X\ O4dBnBr, NaH X OBn 1. mCPBA R/ HRLl/ H 2.
A1203/MeOH T 1 OO0 6 7 Y Y 1. 1,4-cyclohexadiene X
WO 26Br2030 ~p X \ OBn Pd/C, NaHCGBi EtOH R1/ €ErNako03/028413
Rl/ Op 2. TsCl, DVAP, base 8 9 RLI \ 0 0o0Ts XOY1
YY (c) XO-13AM" ~p X\ OCH3 1.48% HBr (aq) -f

) R/ ---(C]—|NaHRi~O 10 11 Y X OH DEAD, Ph3P R~ 0

Rlc O Br OBr OHY 12 1 Schenme 2 -10 WO ,
2004/ 0 730 PCT/ US2 413 [0032] The
2, 3-di @d {1 Ao o%qn %I 3 ] -H;-y1| met.hyl ani ne

s of the i i on

2. KzCO4/MeOH

3
R1\\ o CBr,/PhgP

l % j\/OH or /Q[ j\/
x/qo TsCl, DMAP, base X

L=Br, OTs

OH BnEr, Na NaHX 1. m-CPBA
R1/ A 1/ 7 2. AlOz/MeOH

1. 1,4-cyclohexadiene
\C[OBH ™ X@iOBn Pd/C, NaHCOs, EtOH
1/ NaH 1/ O/\Q‘) 2. TsCl, DMAP, base

R
9
1
X % Oj\/OTS
Y
© \ﬁj[OCHS Cl/\(l [ \(_OCH;  1.48% HBr (aq)
| . -
1/~ >0oH NaH o O/\<CI)

R R
10 11

Y

R1
X\@OH DEAD, PhgP I\\ ojy
R O/\(\Br X o Br
OH vy
12 1

Scheme 2
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in which R4 is Hare alternatively prepared as
illustrated in Schene 3 below Specifically, the
wappopsizat el y substituted nitroguai acol (13) PET/US2003/028413
al kylated wth allyl bromde in the presence of a
sui t abl e base such as sodi um hydri de and then
dermet hyl ated by a reagent such as sodi um hydroxi de.
The resulting 4-nitro-2- allyloxyphenol (15) is then
ajdogbpt ethevd, 3- amgdjmm niwtoxtr@wtqtq@n@un @-mn@éahﬁ@fhmby@r tHe invention

in the ﬁesenceo a base suc di um hydride

and
hBataighi R 45 Hil gve plfernatiyely o@r\?ewtedsﬂﬁc H'Usz{@teﬁ‘e@u §§r"|‘%ﬂ% 3 below.
OSpé‘c)ﬁléém? fhe éﬁrfr@&‘taté?@tsfmbétﬂat@ﬂarﬁ]ﬁ@gﬂé%ophé h.e @lkym}ad with allyl
cyclizatiogn of the dioxan ring
QUF ige rﬂ@t ?.WC%lCEo%o?U“EH'?)bﬁ% BUGhy 83 t%’&“% hyddde and then
t@émbmylat&y by eAeddgent \LE - éduuwiﬁr}g@kdﬁdwylﬂfémémﬁ@ 4-nitro-2-
In the ence 0O aterti ar% am ne

aﬁliyé%{aﬁ I’{Péﬂﬁ) % thenralkyiated pthglvaiqy 8??3/\%?4) %r gré,e%lﬁlohydnn in the

t Sﬁefséﬁkfé)éﬂéiﬁs@fsuﬁlaé@%dluﬁﬂ{yﬂﬂ@@h@d hé@ed h @a@hlumg @Blvent such
Wth trj hosghlne The aII%,| si de chanl

t he
|§%rﬁ§fe§ly r pyleae nton eifestt RotRaf rrﬁpg%ment o the SaIIyI group and

ﬁﬂfﬁn%ﬂﬂﬁf bioRarPaihg. aghé m;e(dnlrbg p?rl‘r*hef?y la(i:@hblgﬁtﬁ %fddmerwluéj to the
e ene C ori or enz I C OoXldall o
wiosHa Eeel?yefﬁ?atfﬂ”d’i"gw -tRlvenegul C?é?/l %B&?ff?\é fBRIREFNRg A tertiary amine

bM@,i‘ndMée ooalwrﬁdtnélym@amm@b ebécmanmh capen tétedhiisrhide dr carbon

Zt%'aahlﬂggq. @nggrﬁglhlg’rg%a}%{hr 2r| é’ES‘?F&]?r?%eq-?e allyl side chain is then

?Bbht.ék|{zﬁﬁ)ﬂyatr]r@?thwbﬂi vﬂtth l&aianytﬁe b.R@pbtaamﬂélmaneﬂluhhqu) tchlonde in
0] al e I al . de. W ut e

| St P B g Befe. AOPNT RS ot 18 Ve sk e dioice
dinmesfloyihg Sd;&ﬁaﬁéﬁv@&ar%ﬂ/@ tHeh e-riitrdcinbamaraeayds] swisith tl.ben reduction
S "o e, cBon R SIS o B0 TBEROT - DO RATO G eghgine-2-

( ethyli88yiate 9181 ot 4haliBa. Tﬁép@c@ﬁhen@ bll the \tometaﬂ BalRle with the
OH 0O- -, 14% de% 02N 2N O f E) %
appropriately substituted azahe erocyc es in some igh boiling solvent such as

dimethyl sulfoxide gives the title compounds of the invention.

-1 -



RLRLO \ 01) TsCl, pyr 02N | O COH 2) (CH3CN) 2PdClI 2
2N O0Ts CHC2 17 18 R1 /(CH2)m X0 HN >~(CH2)p Q
waroB@d3e) Fe/ AcOH N O OTs (CH2)n 19 DVSO 1PRr/US2003/028413

(CH2)mM NI ON>(CH)p Q | / \(CH2)n Schenme 3 [0033]
The

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nol i n- 2-yl net hyl am ne

s of the invention in which R4 is alkyl may be

preparngn fromthe nitro olefin (figscrlbed above in the

fol | ow REHY S ). The (1@R_d N LHHNDMSO/H,0
(18) is edted se yW|t| ofone and a

tert W t mu dsodi u
perl(h%éte to é'@% t he E)'\m‘?slz 04/ 0242?3/3Q/S %deg

PCT/ US2003/ 028413 o-nit robenzal deh¥de' (20).
Condensatibh with the appropriate

tri phenyl phosphorylidene ketone under Wttig
condltlp?ns gi ves the oq- nltrocownanél; ket one (2)1),

whi ch up re tion Bliﬁ n ac | i resitylene,
to the espondi ng 145 deg -
2,3-dih 4- n 3" uin tosyta—>

| [ P .
te (@Y. epl(a{g% ofaHhe t oS¢Nat e wi t® t he
appropriately substituted azaheterocycles as above
gives the {5tl e conpounds of the inveng on.
Substitution of trimethyl phosphonoacetate for the
tri phe | phosphoryl i dene ketone in the Wtgig

pr ocedu ab@ve fol | ovedbystpeyetion of t ni®ro
group w 1) chloride_and ¢cyclizatio |n j\/
O,N 0" ~-OH  2) (CHCN),PACl, O,N OTs
CH,Cl,
17 |
Ny 0 HN/ >—(CH Yo
1) SeO, | L N\ 2)p
2) Fe/AcOH NN g ~-OTs (CHa)n
g I = .
19 DMSO
/ CHQ)m
CH2 —Q
(CHZ)n
Scheme 3

[0033] The 2,3-dihydro-1,4-dioxino[2,3-flquinolin-2-yImethylamines of the invention
in which R* is alkyl may be prepared from the nitro olefin described above in the
following manner (Scheme 4). The rearranged olefin (18) is treated sequentially with

ozone and a tertiary amine or with osmium tetroxide and sodium periodate to give the

-12-



acid gives the conpounds of the invention in which R4

i s hydroxy. Treatnent of the hydroxy derivative with
wanoimesgani ¢ aci d chl ori de such as phosphoryl pcifusedode28413
or brom de gives the conmpounds of the invention in

which R4 is halo. Substitution of diethyl

cyanonet hyl phosphonate for the

tri phenyl phosphoryl i dene ketone in the Wttig

P-ARRBER RIS §2b ).owed bXCthéHééhb@n ofitht he tﬁétroap ropriate
grou with t 1) chloride Caj%cjlzatlon cf

giipB yﬂm@sew@%ﬂ%eanet wster Y Bk SEKItoRS yesh the opitrocinnamy/

ket é? R dhicR Bb&\ 3R4ubtior0 b’,r) @3n CiiR Glcdti®R acflél( c@' Bzes to the
02N 0 OTs 2) (1 PLIZELN 02N O 0

SereespendingN 0 2.DRYERD 4-RIPXIpe[43- ﬁ%m%@ﬁ- e yt@%yﬁ? (22).
Cﬂéﬂﬁé@iﬁ'&tﬁf th@@oéwa@%’dhotheldppMﬁri@féI)R'subsiltLﬁéd aghigslerobycles as

osit th
CRtbayar GMveS a1 UK (FSTECANFS ol H9 RHBIgR e PRt timety

sPRoddcetafRdr tRé )trlrsl{eﬁ?@@hégprbyylldé\né/ aetodbiie ﬂh@lettigeprocedure
line s nthe Is_accord

kraup Oﬂ%' né) lg
BISE MRS B FREITREEIS e aere WHAGURSRTGs 2 ovelization in
NBdiYhves e edripduAds of Shdinbériondn WhitBrRsik aiydwxgl Treatment of the

dit th pit |
e St v g pei ikl Sioh SBoRaRIopb shloride or
I Bduidsl gtes tHeeédrﬁMlIndgdﬁf gh@yﬂgﬁtgﬁn% whitH ea/‘* (F)M gj?g CSutSs‘tl’;]utlon of
SRV E Rt AP RRAE dPE RS PRAVREREDFVERES keioie n the
r?ﬁtﬂb prdugdare dblons bﬂ&blecg\by Feduatiorobieths riitro Gloappwitksin (g chloride
0 en. ch e.an an o
e PERR Ao G R R hrRThyRES aﬁ%énweﬂﬁowrwwbﬁnﬁ.aﬁ'ano

2 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nol i ne (26).
Repl cenent of the tosylate wthr & roprlatpeﬂsy:\/l]\

subst |\{ zahet enpoyoCieClas ||
1 0N N0 OTs
OTs 2) (i-Pr),EtN ~2
H™ ~O
18 20
1
R|\\ OL _FelAcOH L
N = 0 OTs OTs
NN

21 R0
Scheme 4

[0034] Compounds of the invention in which R is attached to position 6 of the 2,3-

dihydro-1,4-dioxino[2,3-flquinolin-2-ylmethylamines may be alternatively prepared by

a variation of the Skraup quinoline synthesis according to Scheme 5 below. The

appropriately substituted benzodioxan methyltosylate (23) is nitrated under standard

conditions with nitric acid in a solvent such as dichloroethane and the resulting nitro

compound (24) reduced by treatment with hydrogen in the presence of a catalyst

-13-



above gives the title conmpounds of the invention. R O
HNGB R OH2, Pt/CS | 0 Ofs 02Nl O _" OIs 23 24 CHO
wei20@/R730 H N\ ~OTs p-chloranil, Ols 2 O Hectseid3/028413

2,

n
b

I O11 25 26 Schenme 5 [0035] The

3-di hydr o-1, 4-di oxi no[ 2, 3-f] qui nazol i n- 2-yl net hyl am
es of the invention are prepared as illustrated

el ow (Schene 6). The o-nitrobenzal dehyde (20)

desdi hd phtinlRVven istlfiae veasdned Tkdathbet OfxiheErebdifing baymme (25) with

t

pResleitl 1B PEesen

t

over | adi um on

reafment with h am ne drochlorjde in_ t
¢ 25 MErRGR e B g aKGR LA ggrani o

h@phtm r@ngrgm@ th@dw@sbohamgfzes amiym@ -1¥- debgg@nqum@lme (26).

clization

O HBHabETER T At avl the AR SubSTIHES azapeiprogycles as
Wabdvet dires tAS BilOBSrhsUMdE Iof the ididn@ibn.accordi ng to the

3
t
s
e
r
r
2

C

d
i

nmet ho fOstrovvskl (Het erocycl es, vol. 43, No. 2, p.

e reducedH,opyc-S
ou0|ng agent

&9, OJhe qui nazgjjgle N- dXi

heoI | ne .éﬁZ/B)—Ey—i—sul t abl

uch Raney- ni gkgh Al 1Oy, an
xtended perlod of reflux in tiWé ortho ester gi ves the
educed g23 nazoline directly via a d4sproportionation
eaction and the

3 di hydr o- 1, 4- di oxi no[ 2B ] qui nazol i ne- 2-

' ItsyI(jate or hall may beg;pso at e¢h by col um
hro rap y. Replacempnt—> of t osyllate or
'- 2 e@ps)rqp&m&bﬁﬂy SUPQ_
Net et ocitl es in sqqm/Mg@g bo

|nEthyI sul foxide gives the tit gonpounds of the,
nventi ozé -14 WO 2004/ 024730 PCT/ US20238/ 028413 Rl Ri

Scheme 5
[0035] The 2,3-dihydro-1,4-dioxino[2,3-flquinazolin-2-yimethylamines of the
invention are prepared as illustrated below (Scheme 6). The o-nitrobenzaldehyde
(20) described above is converted to the oxime (27) by treatment with hydroxylamine
hydrochloride in the presence of a suitable base such as sodium acetate and the:
nitro group reduced to the amine by hydrogenation over palladium on carbon.
Cyclization to the quinazoline N-oxide is effected by treatment at reflux with the -
appropriate ortho ester according to the method of Ostrowski (Heterocycles, vol. 43, .
No. 2, p. 389, 1996). The quinazoline N-oxide may be reduced to the quinazoline
(28) by a suitable reducing agent such as hydrogen over Raney-nickel. Alternatively,
an extended period of reflux in the ortho ester gives the reduced quinazoline directly
via a disproportionation reaction and the 2,3-dihydro-1,4-dioxino[2,3-flquinazoline-2-
methyltosylate or halide may be isolated by column chromatography. Replacement .
of the tosylate or halide with the appropriately substituted azaheterocycles in some
high boiling solvent such as dimethyl sulfoxide gives the title compounds of the.

invention.

-14 -



O1) NHXOH NaOGAc X O Ofs HN OO Ors 02N O 2) H2,

PA/C2 HNH20 1 H27 OH R\ O9"-'" (CH2)m 1)
WA B8 OTs HN >L (CH2)p Q 2) H2, Ra-N O ¢CHRBm004028413

N R4 28DVWO RL\ \O(CH2)mN (CH2)p Q. NO\(CH2)n

RAN Schenme 6 [0036] The

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nazol i n- 2-yl met hyl am

nes of the invention nay be alternatively prepared

fromthe_jearranged ol efin described abo e by the

met hod oBt\ i ned~i n Sche e nit olef in
(18) is fl\s\t\ (rjgirie/d tm%hzlﬂ?e%gW??é‘g \ men

wth a suj e rgdu agemnt—suct’ as st OTs
chl or Oge™ di at @ f(rb{F?ef uxi ng et hyI Haldet afe add the

ny

o ne acyl at ed wid) ilzt RE/C appror%I acyl
hal i de or “aniydriate. The olefin (29) is en Hoanf?t ed
to the aldehyde (30) by cleavage with caOa-I ytic
osmumtetroxide in the presence of excess sodium
periodate. Cyclimation directly to the (CH,),

2 3- di hydro- 1, 4- di dxkaof3-

uRteyomjsne- 2- 28) Hdk_ hal Ghp)p—
@;vic%aaﬂ) tregf gt 91!% N}’? %(30) wi t h
replace ent  of thetosylat or lide with
“Subst it ut ed azaheter‘ch'C‘I—e?l n sone
| vent su%] as

(CHz)m
:l\/ (CHQ) p_Q
(CHZ)n

Scheme 6

[0036] The 2,3-dihydro-1,4-dioxino[2,3-flquinazolin-2-ylmethylamines of the

invention may be alternatively prepared from the rearranged olefin described above

the—‘a'p‘pr‘dprlrg,;
hi gh boiling 'so

by the method outlined in Scheme 7 below. The nitro olefin (18) is first reduced to -
the aniline by treatment with a suitable reducing agent such as stannous chloride
dihydrate in refuxing ethyl acetate and the resulting amine acylated with the
appropriate acyl halide or anhydride. The olefin (29) is then converted to the
aldehyde (30) by cleavage with catalytic osmium tetroxide in the presence of excess
sodium periodate. Cyclization directly to the 2,3-dihydro-1,4-dioxino[2,3-
flquinazoline-2-methyltosylate (28) or halide is effected by treatment of the amido
aldehyde (30) with ammonia and replacement of the tosylate or halide with the -
appropriately substituted azaheterocycles in some high boiling solvent such as

dimethyl sulfoxide as described above gives the title compounds of the invention.
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di met hyl sul foxi de as descri bed above gives the title

conpounds of the invention. -15 WD 2004/ 024730
wOeCTi#0$20603/ 028413 R\ 0 1) :Cd RAN OI5 R\ 11PCTMF2003/028413

02N O 2) Et3ANH\ 18 29 1 1 0304, Nal0o4 0O RR O NH3

RR 0OrX- 4ANOOIs NI / O-Ols H~I HO R4 N 30 28

Schene 7 [0037] The

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui noxal i n- 2-yl net hyl am

nes of the invention are repared as gil lustrated in

Schene \ | 9@_ The o-nili r%lgénzal dehyde

descri be above i S oXxi eh=zed—to—+he -ni1 oenzagic acid
e OXsdanixiceygh ' R0 e

(31) bM
(Jon@é' ox] dat on) or sodiumchlorit
converted the o-nitroafidN ne (32) W|th

di phenyl phosphor?l azide (DPPA) in the presence 89 a
tertiary base such as diisopropyl ethyl am ne. Reduction
of the resulting ;nitroaniline to the diamn (33)

wi .t h hydrogen a pal | gsli um on carphgn and cli zafi on
Qﬂeé?lr%nt @ith Igﬁ 9}5 %

ap roprl ate tar bonyl
(for—exarmpl ¢, I g 3- byt aredione; P OTs

3, 4- hexaneHﬁ ond)l giyes @he N o)

23d|hydrol4ﬁg C?ozs- '

f] qui noxal i ne-2 thyTtosylate (34) or RAT| dé‘

Repl acenent of the g@sylate or halide wth theg
appropriately substituted azaheterocycles in sone high
boiling solvent such as diSebemg7 sul f oxi de gives the
title conpounds of the invention. -16 WO 2004/ 024730

gﬁﬁ?&ﬁigoygésﬁ,%im%r@ﬁ?&-diQxiﬁ%[Q%uﬂqﬂ%%%nA-z%rﬁ&%ﬁ%es of the
invention are prepared as illustrated in Scheme 8 below. The o-nitrobenzaldehyde
(20) described above is oxidized to the o-nitrobenzoic acid (31) by a suitable oxidant
such as chromium trioxide (Jones’ oxidation) or sodium chlorite and the acid
converted to the o-nitroaniline (32) with diphenylphosphoryl azide (DPPA) in the
presence of a tertiary base such as diisopropylethylamine. Reduction of the resulting
nitroaniline to the diamine (33) with hydrogen and palladium on carbon and
cyclization by treatment with the appropriate dicarbonyl compound (for example,
glyoxal, 2,3-butanedione, 3,4-hexanedione) gives the 2,3-dihydro-1,4-dioxino[2,3~
flquinoxaline-2-methyltosylate (34) or halide. Replacement of the tosylate or halide
with the appropriately substituted azaheterocycles in some high boiling solvent such

as dimethyl sulfoxide gives the title compounds of the invention.
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02N O acetone 02N 011-1 (i-Pr)2EEN HO 20 0 CH31 O
RLRLR45 \ OH2, Pd/C HO i OR31- ONI / p)-",
wQBgo4k2N3p OTs 2 2 NH2 NH2 2 HCI 32 33 R 0 ¢CridR)ovs/m28413

HW r(CH2)p Q 10Ts (CHNOOnh ( ~NR 34 DVSO R5 R1

X\ 0 (CH26 / N(CH2)p Q NO\ 41 i N(CHR)n 5

Schene 8 [0038] The o-nitrobenzal dehyde (20) used in

the chem stry descri bed above nay be alternatively
prepgt ed as shown in schenme 9 bel gw. The appropriate
nono- ed wth

ted cate I is el
osyl ate asggtg'sé'éég)éd aboyie apd ;lr&irrangepthONs
' Tyl ene. %cl i i OTs

xarr met hanol (‘39?}0 éﬁ\'e (i-Pr),EtN

treat ment

Wi t h ;g6tHigim bi carbonate in et hanol OAn hegal cohol is
converted t &% he tosylate (38) or halide as described 0
above1 After rearrangenent of 1 Ré
R R \n/u\ 5
I\\ ij Ha, PA/C, HCI I\\ OL I R
O,N = 0 OTs HoN = 0 OTs
NH, NHz 2 Hel
32 33

1 (CH2)m

i ‘
O CH
) e
N o) 2/p

N

” )l\fN (CHa)y

Scheme 8
[0038] The o-nitrobenzaldehyde (20) used in the chemistry described above may
be alternatively prepared as shown in scheme 9 below. The appropriate mono-
allylated catechol (35) is elaborated with glycidyl tosylate as described above and

rearranged in refluxing mesitylene. Cyclization to the benzodioxan methanol (37) is

effected by treatment with sodium bicarbonate in ethanol and the alcohol is
converted to the tosylate (38) or halide as described above. After rearrangement of
the double bond by treatment with catalytic bis-acetonitrile palladium (Il) chloride in

refluxing methylene chloride and cleavage with ozone or osmium tetroxide/sodium
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t he doubl e bond by treatnent with catal ytic

bi s-acetonitrile palladium (lI1) chloride in refluxing
waorbdaykene chl ori de and cl eavage with ozone or POSMIS2NUB/028413

tetroxide/sodium -17 WD 2004/ 024730 PCT/ US2003/ 028413
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[0039] The 7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylmethylamines of the
invention are prepared as illustrated in Scheme 10 below. The amido olefin (29)
described in Scheme 7 is cleaved to the corresponding o-amidobenzaldehyde (30)
by treatment with catalytic osmium tetroxide in the presence of sodium periodate.
The aldehyde is converted to the phenol (40) by treatment with meta-
chloroperoxybenzoic acid in a Baeyer-Villager reaction and cyclization to the 7,8-
dihydro[1,4]dioxino[2,3-g][1,3]benzoxazole (41) is effected by treatment at reflux with
an appropriate dehydrating agent such as an ortho ester or an acid catalyst such as
p-toluenesulfonic acid. Replacement of the tosylate or halide with the appropriately
substituted azaheterocycles in some high boiling solvent such as dimethyl sulfoxide

gives the title compounds of the invention.
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an appropriate dehydrating agent such as an ortho
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the title conpounds of the invention. -18 WD
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DMSO ~--0 (CH2)n R4 Schene 10 [0040] Alternatively
(Schenme 11), the nitro olefin (18) may be reduced wth
tin (Il') chloride as described in Schene 7 above and
protected with a suitable protecting group such as
car bobenzZoxy () before the olefin i R\c Ieav(gd to the
al dehyge ({ by~ t r eat n@RP4WMAIR4 os ) \

tetroyj\de/ en&gsat—e—aﬁd—?he gl\de d/e co erbepg
R* N (@)
H

to R*
29 H® ~O 30

4
1) m-CPBA y )j\ %t[ j\/OT R*C(OR)s @[ j\/OTS
2) Al,Og, MeOH
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(CH2)m :

/ 1
i >—cHama Rl\\ Oy (CHan

(CHQ)n N\g;[oj\/ N\ >""(CH2)p_Q

DMSO )0 (CFoh
R*

Scheme 10 -

[0040] Alternatively (Scheme 11), the nitro olefin (18) may be reduced with tin (ll)
chloride as described in Scheme 7 above and protected with a suitable protecting
group such as carbobenzoxy (Cbz) before the olefin is cleaved to the aldehyde (43)
by treatment with osmium tetroxide/sodium periodate and the aldehyde converted to
a phenol (44) by the Baeyer-Villager procedure. Deprotection by treatment with
hydrogen over palladium on carbon gives the o-aminophenol, (45) which is cyclized
to the 7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazole (41) by treatment with the
appropriate ortho ester, carboxylic acid or anhydride. Treatment of the o-
aminophenol with cyanogen bromide or chloride or a suitably substituted carbamoyl
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45 41

Scheme 11

[0041] Compounds of the invention in which R" is hydrogen and R* is alkyl are
most conveniently prepared according to scheme 12 below. The appropriate 2°,3',4’-
trihydroxyacylphenone (46) is regioselectively alkylated with glycidyl tosylate or an
epihalohydrin in the presence of a base such as sodium carbonate to give the
corresponding 7-acyl-8-hydroxybenzodioxan-2-methanol (47). Following conversion
of the ketone to the oxime (48) by reaction with hydroxylamine hydrochloride and
sodium acetate, cyclization to the oxazole (49) is effected by treatment with
phosphoryl chloride in the appropriate dimethylalkanoic acid amide. The resulting
7,8-dihydro-1,6,9-trioxa-3-aza-cyclopenta[a]naphthalene-8-methanol is converted to
the tosylate (50) by treatment with p-toluenesulfonyl chloride in pyridine and
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Scheme 12

[0042] The 7,8-dihydro-3H-6,9-dioxa-1,3-diaza-cyclopenta[alnaphthalenes of the:
invention are prepared as illustrated in Scheme 13 below. The diamine 33 described
in Scheme 8 is cyclized by treatment at reflux with the appropriate carboxylic acid to
give the imidazole (51). Refluxing the diamine dihydrochloride in higher boiling
carboxylic acids occasionally causes replacement of a tosylate group with a chloride.
Replacement of the tosylate or halide with the appropriately substituted piperidine in
some high boiling solvent such as dimethyl sulfoxide gives the 7,8-dihydro-3H-6,9-
dioxa-1,3-diaza-cyclopenta[a]naphthalenes of the invention in which R’ is hydrogen,
perfluoroalkyl, or alkyl. Treatment of the diamine described above with cyanogen
bromide or chloride or a suitably substituted carbamoyl chloride leads to compounds
of the invention in which R’ is amino. Treatment of the diamine with carbonyl

diimidazole gives the imidazolone that leads to compounds of the invention in which
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[0043] The 2,3-dihydro-7H-[1,4]dioxino[2,3-e]indoles of the invention are prepared
as illustrated in Scheme 14 below. Specifically, the primary alcohol (17) from the .
Claisen rearrangement described in Scheme 3 is converted to the tosylate (52) by
reaction with p-toluenesulfonyl chloride in the presence of a tertiary amine or
pyridine, or alternatively to a halide by reaction with carbon tetrabromide or carbon
tetrachloride in combination with triphenylphosphine. The allyl side chain is then
cleaved to the aldehyde (53) by treatment with ozone at low temperature, followed by
work-up with a tertiary base such as diisopropylethylamine or triethylamine, or by
treatment with catalytic osmium tetroxide and sodium periodate. Reduction of the
nitro groub with hydrogen over platinum oxide leads directly to formation of the indole
(54) in which R® is hydrogen. Alternatively, the aldehyde may be treated with an
appropriate alkyl Grignard reagent or with trifluoromethyl trimethylsilane in the
presence of cesium fluoride, then oxidized to a ketone with a suitable oxidant such as

pyridinium chlorochromate (PCC) or the Swern reagent and reduced with hydrogen
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Scheme 14
[0044] The 2,3-dihydro-7H-[1,4]dioxino[2,3-elindoles of the inventioh may

alternatively be prepared from nitroaldehyde 20 by the following procedure (Scheme
15). The o-nitrobenzaldehyde (20) is condensed with the appropriate nitroalkane in
the presence of a suitabie base catalyst to yield the corresponding o,B-dinitrostyrene
(65). Reduction of both nitro groups with hydrogen over palladium on carbon is-
accompanied by cyclization to form the indole (56). Replacement of the tosylate with
the appropriately substituted azaheterocycles as above gives the title compounds of

the invention.
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Scheme 15

[0045] The compounds of the invention may be resolved into their enantiomers by
conventional methods or, preferably, the individual enantiomers may be prepared
directly by substitution of (2R)-(-)-glycidyl 3-nitrobenzene-sulfonate or tosylate (for
the S benzodioxan methanamine) or (2S)-(+)-glycidyl Sinitrobenzene-sulfonate or
tosylate (for the R enantiomer) in place of epihalohydrin or racemic glycidyl tosylate
in the procedures above.

In yet another method, the heterocycle-fused benzodioxans of the present invention
may be prepared in accordance with Scheme 16. The synthesis of compound | is
comprised of steps that begin with halogenation of 57 where R’ is alkyl of 1-6 carbon
atoms, with reagents such as N-halosuccinimide in acetonitrile to give 58 (where Hal
is halogen such as Br, Cl or 1). Deprotecting 58 with Lewis acids such as boron
tribromide, boron trichloride, aluminum trichloride, ferric chloride, or trimethylsilyl
iodide in a suitable solvent such as methylene chloride, or with strong protic acids
such as HBr and HCI gives the salt 59. Free base 59 may be obtained by
neutralization with an Amberlyst A-21 resin slurry in polar solvents such as ethanol or

methanol.
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Scheme 16

[0047] Deprotection of quinoline 61 with Lewis acids such as boron tribromide,
boron ftrichloride, aluminum trichloride, ferric chloride, trimethylsilyl iodide in a
suitable solvent such as methylene chloride, or with strong protic acids such as HBr
and HCI or under reductive cleavage conditions using Pd catalyst and hydrogen

transfer reagents such as hydrogen, cyclohexene, methyl cyclohexene, or
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Loy ' ISRy B cHivgie 4t Sach SYIOTBIR HlsenesyPregesulionate,

¢ Metidriduifdiid)angsul §onybr chd- ﬁftlbgénzeaesulf%nafér or 2- or ‘4-
4-nitr obenzenesul

hi ,
ADERHDETREHIRIAS. o ) GRIPIRG PHO? i sPabeiRtaeveles appropriate

bs eshes UsifveRon, t fih etihy | pRaJRCOT oPY IHadédIe slith Skist althifig's  base
sol vents such as net hyl ene chl oride, THF, or toluene

t &ligppropyielylaming) epqtassiyng carbonpies ALERIWN cArkegate in polar solvents

PsticH senapUdibRIRL 9MSWM?WMK%FO% th& comBounddlof the invention
4-nitrobenzenesul fonat'e, or 2-

bf-bnobenzenesul f onate. The f| naI coupl ing of 63 with
azaheterocycl es appropriate to the i nventi on, in the

presence of bases such as Hunig's bas
[0048] The phenols, guaiacols, catechols, 2’ 3’ ,4-trihydroxyacylphenones and

benzodioxan methyltosylates appropriate to the above chemistry are known
compounds or can be prepared by one schooled in the art. The azaheterocycles are
known compounds or they can readily be prepared by one schooled in the art using
the procedures outlined by Baker et al. in WO 94/02477, Gil et. al. In WO 94/24125
or Arora et. al. in WO 00/38677. The azaheterocycles in which Q is a) and m, n and
p are 1 may alternatively be prepared according to the method outlined in Scheme
17. The suitably protected azetidinone (64) is converted to the homologous aldehyde
(66) by a two step procedure involving Wiitig reaction of 64 with the betaine
generated from (methoxymethyl)triphenylphosphonium chioride and sodium hydride,
followed by hydrolysis of the resulting enol ether (65) with aqueous acid. The
aldehyde (66) is reacted with a suitably substituted indole under the influence of a
base such as sodium hydroxide to give the condensation product (67). Reduction
with triethylsilane, followed by deprotection by transfer hydrogenation gives the
indolemethylazetidine (68) useful for the preparation of certain of the compounds of

the invention.
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(di i sopropyl et hyl am ne), potassium carbonate, or

sodi um carbonate in polar solvents such as THF,
wdizonzn€730 DMSO, DMF, or DMA affords the conmpourds/usto03/028413
the invention 1. [0048] The phenols, guaiacols,
catechols, 2',3" ,4"-trihydroxyacyl phenones and

benzodi oxan net hyl tosyl ates appropriate to the above

chem stry are known conpounds or can be prepared by

one school eg—+x the art. The azaheterocycl eg
known conpo or they can readily be prep

school ed | n\:he are@gj th rocedyres o
B@ke in WO 94/ %2%3 @e@ et.a

9 Arora et. al. in WO 00/%88%7
azahet’erocygtey | [

may alter @ be prepared according to
outlingg in\Seleme 17. The suitably pggotected
azetidinone (64) is convested to the honol ogous

al dehyde (66) by t wo procedure invol ving Q

et hod

Wttig reactio taine generated fro

(et hoxymet hyl ) um chl orj

sodi um hy@ni de,/ follo Wilir ol ysi s
resul ¥in ether (65)_wth aqueoys aci d. N

al dehyde (66) ig—+gacted with a suit stituted

i ndol &l under t @ | ueNe@HoMe@H bas sodi um Q
hydr oxi de to gi xe=f'he condensation p N .

Reduction wth triethylsilane, fol IRfwed byH

deprotectieén by transfer hydrogenation gives the 67

i ndol enet hyl azeti di ne (68) useful for the preparation

of certain of the conpounds of he invention. -27 WO
2004/ 024730 PCT/ US2003/ 0284 g\ - - P(Ph) 3 MeO HCI

O N\ -1)ELSH H20/ THR? H moo N

2) NH4+HCOZ', Pd/C ﬂ/
N
R3 H 68

Scheme 17

[0049] The azaheterocycles in which Q is b) may alternatively be prepared
according to the method outlined in Scheme 18. The suitably protected (P
represents a protecting group such as carbobenzyloxy, t-butoxycarbonyl, benzhydryl,
benzyl, etc.) heterocyclylalkyl halide, tosylate or methanesulfonate 69, in which L
represents the leaving group, is combined with the appropriately substituted indole
and heated to 40-100°C in the presence of a base such as sodium hydride in a polar
solvent such as N,N-dimethylformamide or methylsulfoxide. The resulting alkylated
indole 70 is then deprotected by the appropriate means, for example hydrogenolysis
over palladium on carbon for carbobenzyloxy, benzy! or benzhydryl or treatment with
acid for t-butoxycarbonyl, to give the azaheterocycles useful for the preparation of

certain of the compounds of the invention.
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2 OH NaOH MeOH R3 H 66 67 1) Et3SiH R2 NH 2)

NHA+HCO2 , Pd/C Is R3 H 68 Schenme 17 [0049] The
weazehgeenocycles in which Qis b) nay alternat PeeiUg208/028413

prepared according to the nethod outlined in Schene

18. The suitably protected (P represents a protecting

group such as carbobenzyl oxy, t-butoxycarbonyl,

benzhydryl, benzyl, etc.) heterocyclylal kyl halide,

tosyl ate or net hanesulfﬁmate 69, in which L

represents the | eaving conbined with the

appropriately substitute¢d in ol and heated to

40-100C i n the presence wi-a bRsSe sucﬂhz\ sodi um

hydride in a fizm soRjent subh as N

N, NLeH(Om4) f or NeriP de or—rethyt+sul fox@/e.

resul ting al ﬁgged |nd|q£|$ itk 1S theg r othect ed b:sz)m

the appropriate nmeans, for ’exanple hy rogenol(a}ﬁé) “N—P

over palladiumon car bon for carbobenzyl oxy, benzy (CIQ)

benzhydryl or 8 eatment with acid for

t - but oxycarbonyl, to give the azaheterocycl es useful

for the preparation of certain of the conpounds of

the invention. -28 WO 206/ 024730 PCT/ US2003/ 028413

R2 C N R (CHpmtdBiorH i \XEX{ER)p\ , NP ~Z / (CH2)n
NaH, DMVF R3 N_(CH2)m ( )p<~P6970(CH2)nR2
Depr ot ecti on RS N (C\H2)m
(CHo)p NH
(CHZ)n
\ 71
Scheme 18

[0050] A protocol similar to that used by Cheetham et al. (Neuropharmacol. 32:737,
1993) was used to determine the affinity of the compounds of the invention for the
serotonin transporter. The compound’s ability to displace ®H-paroxetine from male
rat frontal cortical membranes was determined using a Tom Tech filtration device to
separate bound from free ®H-paroxetine and a Wallac 1205 Beta Plate® counter to
quantify bound radioactivity. Ki's thus determined for standard clinical
antidepressants are 1.96 nM for fluoxetine, 14.2 nM for imipramine and 67.6 nM for
zimelidine. A strong correlation has been found between ®*H-paroxetine binding in rat

frontal cortex and ®H-serotonin uptake inhibition.

[0051] High affinity for the serotonin 5-HT 14 receptor was established by testing the

claimed compound’s ability to displace [3H] 8-OHDPAT (dipropylaminotetralin) from
the 5-HT,, serotonin receptor following a modification of the procedure of Hall et al.,
J. Neurochem. 44, 1685 (1985) which utilizes CHO cells stably transfected with
human 5-HT;4 receptors. The 5-HT,, affinities for the compounds of the invention

are reported below as Kj's.
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CZ RBN(CH2)m (CH2)p-< ~NH (CH2)n 71 Schene 18
[ 0050] A protocol simlar to that used by Cheet ham et
wal004{oien3o ophar macolL 32: 737, 1993) was used t BCT/US2003/028413
determ ne the affinity of the conpounds of the
invention for the serotonin transporter. The
conpound's ability to displace 3H paroxetine fromnmale
rat frontal cortical nmenbranes was determ ned using a
Tom Tech filtration device to separate bound from
ee 3H paroxet i ac 1205 Beta Pl ate

c QeRd t/*@taqamasmcvvwb%tuﬁmpaa%%a@ﬁ waﬁfstaa"eeef Ryysing a *°S-

defTeBibiRihd &dsaf b tcthel idtidey Lazakhb deamesaniss. £ PRarmacol.
1.96 nM for fluoxetine, 14.2 nMfor inpranine and

670% hiA0s 4P93)z immwhichi the tesk compeHp'e GPHBN o affsst thesbipdien of *°S-
f ey shetmeRpradbl RaABINfd A6ndd RGhES 5'-I4T1A%ce5t6|@r\kﬁ determined.

cortex and 3H-serotonin  uptake inhibition. [0051] High

afgpRistsyprodicet are l@@asednuhmm}wnﬂea@@etﬂg@mswa@'oduce ho increase

e%h?%th P%\/éﬁ% ttﬁét%}%g [%F‘ tg&' py am D”FD!W | tft"he test

to displace tetralln

t ﬁ@msowpﬂswngélﬂum mhwltpe'c@@pbns rﬁ@fprs@wa% gs dhenlpeli fl\fh&%utw gﬁtency is
g tg,r e of Hall et al. J. Neurochem 44,

1688 (1 85§ ch utilizes CHO cell's stably

t ransf ect ed wWith human 5-HTI A receptors. The 5-HT1A

ié)d(# t ' %\J/!}Sa‘;sﬁtfg m@ E@g&%feﬁé%f{n%@%lﬁg%tj p%ceo%\:ees described in

Pmﬁmsammmwag;[aobswprmfam st activity at

5-HT1A receptors was established by using a 355- GIPyS

bi ndi ng assay simlar to that used by Lazareno and

Birdsall (Br. J. Pharnacol. 5-HJ9Trang@ter AG®BY, 5T, Receptor Affinity

which the te s ability to affect the
bi ndi ng of S%H?@%@&B menbr anes cont ai ni ng cl oned
h@omposntiT1A reddioMi s was det er millddM) Agoni st s 1C50. (M) (Imax)
produc an i ncr eagg i n binding vvhergaigeant agoni sts

but

pESAMRE o i ncrea rather revérak the effects B¥°(737)

tlEaamb@rzdard agonigsgo 8- OHDPAT. The {530 552.4 (100)
Example 3 3.40 15.12 666.4 (100)
Example 4 9.20 0.56 37.2(76.4)
Example 5 16.70 072 34.5 (96.3)
Example 6 9.55 1.01 241.8 (85.5)
Example 7 15.18 | - 1.61 208.1 (81.5)
Example 8 6.56 0.60 243.2 (100)
Example 9 55.00 0.1
Example 10 1.90 ' 4.26 342.8 (80.0)
Example 11 1.52 2.86 250.9 (85.0)
Example 12 1.04 38.6 (89.5
[0054] Like the antidepressants fluoxetine, paroxetine, and sertraline, the

compounds of this invention have the ability to potently block the reuptake of the
brain neurotransmitter serotonin. They are thus useful for the treatment of diseases
commonly treated by the administration of serotonin selective reuptake inhibitor

-30 -



conmpound’' s maxi mum inhibitory effect is represented as
the max, while its potency is defined by the |IC50
wpQOEBR47Be results of the three standard expePCTEISR@B/028413
test procedures described in the preceding three

par agraphs were as follows: 5-HT Transporter Affinity

5- HT1A Receptor Affinity 5-HT1A Function Conpound Ki

(nM KI (nM 1C50 (nM Inmaxj Exanple 1 2.50 1.29 59.5

|
g?@;%ﬁ Sa%é%%%ﬁn?sciso%? a9 d%@r&@l%n gr(élmag b‘ﬁ¥a{H@ Iﬁnﬂ%d to major

( deprggsivedisaisies @ll@l@oopbd@prggsngmagd @Ig@hyma g(raqﬁ;y ghagic disorder,

gl -t%u%n@%ﬂre&s 6|§5rd5} pr&iﬁéﬁﬁﬂu@l dy s}:ﬁcé%@dl%o%r 2880 iknown as pre-

S oate! 1 naieRR & aiogtor, sanoit sogies 5600 WiTDRA Fyparactiviy),
13bdesaite 2eSApulSie dicSeeky) (inBang! Suti%oﬂ- IMte%iS 16 iBRotomania),

[0054] Li ke the anti depressants fl uoxet
pﬁP%@éWﬁ fempyistye sppelrun diserders dncl YA BH’h’&@ ligitegl ip gutism), social

| gMaa | d}éeréW din@%h@é& lankigtyt BisBRfcENEBsitP] B&#nd BRorders such as
reuptake of the brain neurotransnitter serotonin.

TRBYENRCNEINGSR, URWIMIR PRVOtte VROMAMIN{IUBTNG| Sapings and alcohol

CaamBny sek@at ARt Ginadaihgi it Mridh 'Ilﬁﬁteaftosﬁl’feﬁ{a@ﬂb Nejaculation),
sel ective reuglt ake inhibitor -30 WO 2004/024730

PEPPUISS06R/ (tIeliaie. BUSSRE MR BelsPals DGAREIeNSc HTogsincontinence,

desrfes | inBorftinBede) dpargiveUincBRfinehtd) t&ildxt PcBMirRhce, stress urinary:
depressi ve dj sorder, chil dhood depressjon and

dePRiRNSs urigAY exgrionalineonineRseand Urpast incoainaaeply and pain
S(m@@cﬁngﬂ Bay eer Jmﬂé@n@nﬁﬁgramb eHPRO bRk Cﬁaﬁorgﬁntcﬂrﬂl Iffb pain,
- menstr syndro l%y attention defic
dpgtgpa%tfwlc(%we ﬁu%@svﬁv @%ﬁglﬁt %%P@F = @y lqcﬁ herpetic neuropathy) and
related illnesses. Moreover, the compounds of this invention have potent affinity for
and antagonist activity at brain 5HT;, serotonin receptors. Recent clinical trials
employing drug mixtures (e.g., fluoxetine and pindolol) have demonstrated a more
rapid onset of antidepressant efficacy for a treatment combining SSRI activity and
5HT;a antagonism (Blier and Bergeron, 1995; F. Artigas et. al., 1996; M. B. Tome et. .
al.,, 1997). The compounds of the invention are thus exceedingly interesting and

useful for treating depressive ilinesses.

[0055] Thus the present invention provides methods of treating, preventing,
inhibiting or alleviating each of the maladies listed above in a mammal, preferably in -
a human, the methods comprising providing a pharmaceutically effective amount of a

compound of this invention to the mammal in need thereof.

[0056] |, Also encompassed by the present invention are pharmaceutical
compositions for treating or controlling disease states or conditions of the central
nervous system comprising at least one compound of Formula |, mixtures thereof,
and or pharmaceutical salts thereof, and a pharmaceutically acceptable carrier
therefore.  Such compositions are prepared in accordance with acceptable

pharmaceutical procedures, such as described in Remington’s Pharmaceutical
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obsessi ve conpul sive disorders (including but not

limted to trichotillomania), obsessive conpul sive
wepewtneursd di sorders (including but not |imtedPCD/US2003/028413

autisn), social anxiety disorder, generalized anxiety

di sorder, obesity, eating disorders such as anorexia

nervosa, bulim a nervosa, vasonotor flushing, cocaine

and al cohol addiction, sexual dysfunction (including

b@cleﬂ@és h 7 dotidnt d. MI%WB&GJRGGQWWN MhEOPIblishing Company, Easton,
onti nence &lnc udi n not linmted to fecal
g‘dﬂ%‘% r ap%tglcplwcgqﬂep ﬁcc@rrlerg@éﬂ 056, that are compatible with
l ﬂféQﬂhérm@@f@@lenl@aﬁ feviBrrhi &Mt dridiesielBgicalRf dce¥ptable.
i nconti nence, stress urinary incontinence urinary

exertional incontinence and urinary incontinence), and

DP0057] ( H'ﬂ@'cbﬁpﬁ%dd%ﬂth@%vehhdﬁ nagl bb@dmlrgét@fda%ramr%ké?\terally,
ain, EP ant om neur opat Igal n

§e%h BBt %‘PBM%%“VEWP%IDEF”H@CEBW% A @F%péPHWb'e solid

abakriefsedamt inBlubd loRe ©% e.sore MDbSN&Ss, thhih@ag @moam@% fRlboring agents,
tﬂ’tbﬂ i nventl on have t affini tA(}'/@f or

RIS s SOMBYIZRF St )Puéft)e ing RA98RERL @’09'&?1“?? compression  aids,
r amtaswscarSablaedaaﬁiegedtuhg lta@@htstdr gale‘ﬁcg@ﬂm%tmglrﬁ&eﬁmumw powders, the
m Xt ures oX I e ang I NAdOl O
QEHGRG S 8101 iYied STEE BnBeRorBIeam it ol civided active
efrigraiatit. T 07 tabléts £ @ierabliveC PigRidmnt ds ShiRed agith W ba(rnamhavmg the
gggclegﬁgr?/t gcggrgrlegi% grép?eg“%ng{ ESI ei%er %?qu%‘t%gnss » comtpggtgé in the
C egpeuatssigé debited. NYRE bowtergrahdt tabigtsepeR gl @btain up to 99% of

t t f t t
| Pleacdite ot s s solFagiess ot GE BBy faigm osphate,
watabﬁd@umf stdamta,l ngc, Bugs@Ntladtgse, dBRIvik] tstdrghOfgelatin, cellulose,

IRHCB PR R SAHPOAMRUHR foT9RS. RAATBPY oIS sipHgmetting

~pmx¢s;llaﬁg icgh @lmaam@g:@smbpal ly effective amount of a
conmpound of this invention to the manmal in need
thereof. [0056] , Al so enconpassed by the present

| [0058] 1 QutjuRs @rﬁmrmwmmh pré}ﬁﬁmg%bmum sﬁgfensmns emuls:ons

treatln%gﬁ Contﬁ_g] ng t.es ortcond it d ved

ofYHH# eigis- 0PV eéS} ﬁ{“c8 '? JTYRIMET ana'%et Giiglved or

Cﬁm]b@uﬂéhl if a Eﬁamﬁo@uilcarl]lyf‘awe#ﬁitaﬁe lidnedl eafrier sadtda®water, an organic

phar naceut i ca ts t eo %% ceutic

Do Bl o e grse il ne R BI%AG ty LThe liquid

peerpiar edn i dondale astikanseitablet pharaeepiiilal eddiibes racewisi salibilizers,

procedur e such as scri be m _ngt on' .

REF R AU, Pregin G ss0Bir02IR S0 AheTd 89808y aBsrFing agents,
thickening agents, colors, viscosity regulators, stabilizers, or osmo-regulators.
Suitable examples of liquid carriers for oral and parenteral administration include
water (particularly containing additives as above, e.g. cellulose derivatives, preferably
sodium carboxymethyl cellulose solution), alcohols (including monohydric alcohols
and polyhydric alcohols e.g. glycols) and their derivatives, and oils (e.g. fractionated
coconut oil and arachis oil). For parenteral administration the carrier can also be an
oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used

in sterile liquid form compositions for parenteral administration.
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Sciences, 17th edition, ed. Al fonoso R Gennaro, Mack
Publ i shi ng Conpany, Easton, PA (1985).
weéhemrmacnBut i cal |y acceptable carriers are thosecriaroo3/028413
are conpatible with the other ingredients in the
formul ati on and biologically acceptable. [0057] The
conpounds of this invention nmay be adm nistered orally
or parenterally, neat or in conbination with
Covee]t iRjual phaméaam@wtdoﬁﬁiosmaﬁsr ihaf are AeMé s6latidrs sr@Lbgskbnsions

;?é{) ejé m‘fﬁ%r’eﬁ&g”&%ﬁ%ﬁ@%{ lggaor%ﬁ%ﬁqbrit@ﬁgggnstort@a? or Subcutaneous

smjedﬂbﬂm | ZeSt@rileS LORABAS NERrAURSY Sbe fadrhiflstered! intladrdusly.  Oral
nders tabl et - di si ntegrating

ressi.on al (0]
GRS o e e et A Pl EPRFSIAN OBBurder o. e

carrier is a finely divided solid that is in adm xture

he_fi ne di vi ded acti i ngr edj ent .
ool o prerareat e bhiatiaeh fompoalicres i Rsess gy . as
hewidig tobpsulé@C%WGébé CSSIMORSS | SU3p eﬁmt eRRiIidhs, granules
suitable pro ortb?ns agd conpact ed

< SURPOGQTi e o BB ¢RI - e FraE o contaning

caprapiaty Dqlﬁ@tlﬁ%c?fthet EkﬁlvéChgké@hdnﬂgmédlLﬁm dosaget @bhe can be
rriers,. .| Nnclude

solid c r ex C
R ST GomPRBIES Pl 4EERIBY FHowellry AL, #Rquiese prefiled
d@yghgea or Sé@fe@&lcorgﬁhﬁgIIIQuIdQe|The||uﬂl$@losagéélohWo@ﬂ:bbufdﬁéﬁample a
sodi ose vin rro
BPHR € R VeRle t satior Mo bt raered any GHgbfompostions
Lingpécagedofmer s nay be used in preparing solutions,
suspensi ons, enul sions, syrups, and elixirs. The
active ingredient of this invention can be dissol ved
-~ 0[0063 s pEimel @hount propbied mamtuémahullwachmﬁnamgajﬁohq/mai is being
carrj as _wat er,, an, o vent, a nmx e
Rl R e Bl i naERldh, shfeas Pldorgiede ot Hefapy, and
The éta@mfdtheq:améme theC ﬁfanﬁ@ﬂdifaadﬁnlﬁibheﬂiorﬁ @ntiahé déike. In therapeutic
h rmaceuti cal ac%(yixes sucg as solubiliz

Aol CRFoTs, SOMpRTdS, & thE PLSEPY VPYID 18, RiaYiddiq a patient already.
f bla‘f/amhg orag eibase BusEmolin gutigent s curd v atkeast pgrtially ameliorate

oDt 6 te drea iy B9-Riatts) TR arouRt pdbquate to
. E aécdm_ipﬂlbh #sl ispdutiand as al "tmlgpdwlsauyaéﬂeems mbmie Th@dissage to be
arll a talnin a itive as apove
B0 ot el o el aoti st 65 st ey adtemined by the
can@w%jgrphysydnamcra]rrhalxaaeltojlss)hrlwblveg)mcladi?:mbmeo(flcrtﬁdnumbn@nd the
n.No ric . al cohols an A | al C
TROR S, B BERERs Patdh o B AL, GeBrrRl) A staing dose is apout 5
f macperodat aith graduehincredse ianttle afatig lose @b lgbout-050 mg per day, to
par e |str t onthrgarrler can al so be an

0 o}yldtggﬁ%peg{%j oggg% ?/I '“81 fnd i sopropyl

nmyristate. Sterile liquid carriers are used
[0062] Provide, as used herein, means either directly administering a compound or
composition of the present invention, or administering a prodrug, derivative or analog
that will form an equivalent amount of the active compound or substance within the
body.
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in sterile liquid formconpositions for parenteral

adm ni stration. -32 WD 2004/ 024730 PCT/ US2003/ 028413
wOQOEAP4130 qui d phar maceuti cal conpositions thaPCams2003/028413

sterile solutions or suspensions can be adm nistered

by, for exanple, intranmuscular, intraperitoneal, or

subcut aneous injection. Sterile solutions can al so be

adm ni stered intravenously. Oral adm nistration nay

bfoosB] hamhel grestindl irventow |hdu@é§’mﬁaﬂubls@ﬂcémpmno{swfﬂ@@i}mula | and la.

Py ef raI t he pharnmaceuti cal ition.is in
dd%rag@gf ofnusgd J1ereis, Meghp & §°”H?8 % 3‘ b%\RB%Y%‘%'e in vivo by

Sﬁietﬁboﬂ@ﬁneaﬁﬁfwgnw aytﬁole@mbsa @cnﬁpo@fdacsftftcmulaqr Various forms of
EPOSItOFIeS [ n such 05|t|

dEH; 2R PN e afotoX eii%mft"ﬁa i ﬁi‘@c 13.%%%%@@"(1 (ed.), Design
quﬁmdmﬁ mée\ﬁene(wsa)l V@addargeedl. €ad.), MBobsiin Eﬁ@ﬁﬁ@@gy, vol. 4,

ca ac coO osi tions
o RERTR PopmRISBS) T aoS SR & 2br (- Deaoh e Anglication of
0Pr SORGAES Texbobk @F rmrﬁ@ Dekighizhgl. DeVagophiarit, Gﬁ&;ﬁeﬁsf P3N 91 (1991),

X uIe or, tablet its
e(gqﬁaaﬁ% fftt?z gg@ Qfag[tug elgfewsdn%ﬂ g,ggﬁgz Bunggaard J. of
C@ﬁaﬁmdeumw Sdléhdé@Ck&QBSfélréﬁq [(9068)] ahbeH®BINANd Stella (eds.)

DRSS BB B B A SRR Rl

adm nistration, such as prophylaxis or therapy, and

t ate atient, th nner, of . .
aﬂﬁGﬁj stra L%no %ﬁagtﬁ@rﬁqlg@eelllqgﬁa{éhél?eaﬁgagchon of representative
apphpeids@h this beemtipnnds of the present invention are
provided to a patient already suffering froma

di sease in an anmount sufficient to cure or at | east
partially aneliorate tHNTERMEDIAFEOf the di sease and

its conplications Aﬁ Iarm&int de u.:ilt to acconplish
thi's i's defined a-AlvibRydmetioxniiiabendenc’ ',
anmount . " The dosage to be wused in the treatnment of a
b ctively deferm ned by th ,
SRRk B3 S (Pt Fitey Br B B0 oo oSS AR Pseived in one

t lier SDIMFf arel 1.8 rwutval@htsaﬂ\ ailyl eomilezidedd The addttion was heated to

 SEETEPAREhASE S v S Pt LG L B S anc e

t et deHbEigRs@ntp indieatkd 15@3 NGF RedrtifeYmate®al. Pr aukdsolvent was
the desired dosage level in the human. [0062] Provide,

asongssiialedr i YacuneARd dhe Hesidus wesheq wilinwalest cFhngrasiuct was
%@%m e eﬁlfratl&fpgfﬁ’cpéhéd Ak %fcuu?\e i ga 11??5%@1)5@%"(% solid. A

rln? Ipro rug, derivative or ana
llized from methanol gave m.p. 93-94°C.

sample recrysta

INTERMEDIATE 2
2-Allyloxy-4-nitrophenol

[0066] To one liter of dimethy! sulfoxide was added 750 mL of 2 N aqueous sodium
hydroxide and the mixture was heated to 65°C. The pale yellow solid 3-allyloxy-4-
methoxynitrobenzene prepared above was added in portions over a 30-minute period
and then the temperature was raised to 95°C and maintained for 3 hours, after which

time the starting material had been consumed. The mixture was allowed to cool and
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that will form an equival ent anmount of the active
conpound or substance within the body. -33 WD

waQoi/des730 PCT/ US2003/ 028413 [0063] The preBemtus2003/028413
i nvention includes prodrugs of conpounds of Formula I

and la. "Prodrug," as used herein, neans a conpound
which is convertible in vivo by netabolic neans (e.g.
by hydrolysis) to a conpound of Formula I. Various

f poured ohto armddtmeOfan eL kawwadi 0 1t keNaHC!. f78 GramBPbeerude but

EhaEnsaIoops e lc W GECIS/beXaRe) psked priget ke ISfReed 26 a liont
EBW'S‘BQ&' b)y Hitratfbn. Aﬂ‘ﬂge FerSFa)r S¥as (éhgéé(iuegtly dissolved in 1:1

Krogsgaar d- Larsen, et

Ab@iar@énetbwem chipfida ﬂn@ﬁlfer fhrougk sitica QE'LIQ dxesta chpale yellow

r b

CF36L GBS el b g oo, e
Bam@marrdother hqubrs Pdamrth@mwd coatalliBatiemealeove WateZ8Faeted with 2 L
389%1811%)&%9, ‘?sl %g %B@@?Psﬁ%ﬂ%lfét@dﬁ%ﬁd Pén%d%\}é%grated o a
Sdatike oi (QQHZIB)n cheoeAagrapty ol sitea N\gthemnﬂl-@@lz/hexane gave an
| LRt iRys 4 heyprguctlon ol r eBLRSEILAL | KR koS R HeoH in
3CHdly bavey 12 groftahdacl ol e stowhe ogys{ai2éd jn Gacubimg THis pioved to be
nol e) of the sodiumsalt of 5-nitroguai acol was

diheddpiger Produgha-allylr4-Bitroeateghik and 1.5 equi val ents of

allyl brom de added. The reaction was heated to 65 C
for two hours, after which tine nuch of the dark col or

had di scharged and tlc 1%‘—?[—.E—@'lfgﬂél-'—-.5./31exane) i ndi cat ed

| oss of starti pgomNyRXyal-nitrbphehbkvifgthyaskirane
concentrated in vacuum and the residue washed with

wat er. The product was isolated by filtration and

d[oosd] i @oeg (@60 Wible WIGQVQI&&H/nﬁﬂé’raQOIQﬁ/a@@b%d’Wd -liter flask and
from met hano

| tallized
BBt gt GO0 T SEISRT E12L 05 DA Y Gpatn ol uih BT @ (0.40
[ Q@ﬁﬁ]of Tige ong Ibk)]i &rmtﬂj‘phdhmir@pdre@m pr@elom@me@d dedhition of the

750 of eous sodi um droxi de and.th
nPReng avaﬁaeerm,rg{lédnt@%@ URGRE %ﬁ% yater girrg) iha mixture for 30

3mimuidd Qvporh-temperature under argon, 108 g (0.48 moles) of (R)-glycidyl tosylate
was added and the mixture heated at 70-75°C under nitrogen overnight. Upon

cooling, the DMF was removed in vacuum and replaced with one liter of methylene’
chloride. This was washed with 500 mL portions of 2 N HCI, saturated sodium
bicarbonate and saturated brine and dried over sodium sulfate. The mixture was
filtered, concentrated to an oil in vacuum and column chromatographed on silica gel
using 1:1 hexane/methylene chloride as eluent. This gave 43 g of product
contaminated with traces of the two starting materials, followed by 21 g of pure
product as a pale yellow solid. The impure material was recrystallized from 1.2 L of
10% ethyl acetate/hexane to give 34 g of pure (homogeneous on silica gel tic with
1:1 hexane/methylene chloride) (R)-2-(2-allyloxy-4-nitrophenoxymethyl)-oxirane (m.p.
64°C).
Elemental Analysis for: C12H413NOs5
Calc'd: C, 57.37; H, 5.21; N, 5.58
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nmet hoxyni t robenzene prepared above was added in
portions over a 30-mnute period and then the
woenpaatsor e was rai sed to 95C and mai nt ai ned POT/U82003/028413
hours, after which tinme the starting material had
been consunmed. The m xture was all owed to cool and
-34 WD 2004/ 024730 PCT/ US2003/ 028413 poured into a
mxture of 1 Liceand 1 L 2 NHC. 73 Gans of crude
bpdundlaRIesE ¢S A1bN, 48 1: 1 CH2C 2/ hexane) desired
product was isolated as a light brown solid by
filtration. This material was subsequently dissol ved
in 1:1 hexane/ net hyl engntERmEDIATRR] filtered through
silica gel tloI ive 68 g. o’r Dal e eI [ ow | soI id eWhI ch,

mp. 61-62 C Theaqueous rmt her Ilquors fromthe
initial crystallizati on above were extracted with 2 L

0f0088hy (Rlye-&3-Atoxyrnigrophrnay ety Bnatrans, @O e84 fimeles), prepared

fhé bB(B\R—:dwagﬁgat@M A BHCER rhésiflenddbK2D hburs @RLUEMMitrogen. Filtration -
chromat ography on silica with 1:1 CH2Cl 2/ hexane gave

aff thadg wdlth@zforgnets# gavee! b ia Pfevery Rplal Adteial. a Eyanqragpn of the '

SQ(BN/Q’(’[ nﬂé‘%du?r‘ﬂfdﬁb&v@d %y/ocwﬁ‘x% éﬁfom%lrgprﬁ}%hesﬂc% T%el Qithdmethylene
dark oil crystallized i'n vacuum 'S

pelioiide apelyent gaye 1§ aiok éqq;owr@g@éqmng material and 7.5 g of the desired
Féélrrlaﬁ%;ed]f NEJ-(RER/-2HRR-2, 3 | AT ERMEEN DT E4 Blioxin-2- |2) -methanol, which

| oxy-4-ni trophenoxymet hylﬁ)7 oxli rane 20
gSIPWIY%Y%“@F Q¥ stRuBpNEYRRYYE (P r’Cxﬂane@n%lé@ase rprecovered
t nd washed with 500 nL of hexane. 1 L
o%ﬁgk}lbrﬁv\ggﬁé{ 4/(5@ followed by 77 g (0.40 nole) of the
7El=emam|tab@¢awsmf®r¢ dpie&i8NOar epared in the previous

, henol was perforned in
gﬁ&goeg%'gfﬁégo% §|‘2§oﬂ sggter stirring the mxture for
SBoum:I ot Eys2ytH, 5Nt Bi3per at ur e under argon, 108 ¢
(0.48 nmoles) of (R -glycidyl tosylate was added and

the m xture heated at 70-75C under nitrogen overnight.
Upon cool ing, the DMF \/IN&TERMEDJAEITE@ vacuum and

sodi um b| car bonat e and sat uealeed brine and dr| ed over
sodium sul fate. The m xture was filtered,

concentrated to an oil in vacuum and col um

- c[ooseht 0§r5apd ¢8B.0 Mmmolk) oh()gB-allylsi-nityoR2,3-dihydro-benzo(1,4)dioxin-2-

B?ﬁgﬁ%@{.a{ﬁ% WA AR S0LL h U521 ot §ticind 28 IV B B3 nindil) of p-.

toluenesulfonyl chloride was added and the mixture stirred at room temperature

under nitrogen overnight. Water was then added to quench the excess tosyl chloride
and the solvent was removed in vacuum and replaced with methylene chloride. This
solution was washed with 2 N HCI, with saturated sodium bicarbonate, and with
saturated brine, and dried over magnesium sulfate. Filtration, evaporation in vacuum
and column chromatography on silica gel with 1:1 hexane/methylene chloride as
eluent gave 12.6 g (92%) of toluene-4-sulfonic acid (R)-allyl-7-nitro-2,3-
benzo(1,4)dioxin-2-ylmethyl ester, which slowly crystallized to a tan solid (m.p. 60-
62°C) upon standing.

Elemental Analysis for: C19H1gNO7S
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contamnated with traces of the two starting

materials, followed by 21 g of pure product as a pale
woebd4maasol i d. The inmpure material was recryst aCTiURe@®3/028413
from1.2 L of 10% ethyl acetate/hexane to give 34 ¢

of pure (honobgeneous on silica gel tic wth 1:1
hexane/ net hyl ene chl ori de)

(R)-2-(2-allyl oxy-4-nitrophenoxymnet hyl)-oxirane (m p.

6@@13(1 Etgmﬂ 4Az|QaNyg|4§ for: CL2HI3NOG Calc'd: C,
N 58 -35 WD 2004/ 024730

P&!@éz@o@/b?zéhfs% ﬁoéﬁ‘& C. 57.50: H 5.21: N 5.43
| NTERVEDI ATE 4 (8-Allyl-7-nitro-2, 3-di

hydr o- benzo( 1, 4) di oxi n-2-vl ) - net hanol [ 0068]

(R -2-(2-Alyl oxy-4-nitd |)-oxirane (20 g,
80 MMUDIENitrBRPrePenAB2 BRAINGIrORE 4 bRAL6dioRIN-A- PR Mmethy 4-
nesi ty ene 1or ours under nitrogen tration 0

. |
the bl ack solid that Mﬂ&w&iﬂﬁ&@sof very pol ar

mat eri al . Evaporati on of the sol vent in vacuum

fol |l owed_by col um chro on |I|c
0701 et AP 86 100 BAn RSO LGB St Erdesinydro-1 4
Sbéﬁioum:&m@ I?rhétﬂ I@ﬁ@th@lb@nﬂeﬁ@‘suﬁ&ﬁt&ﬁﬁ?(foaﬂL of B&ideAB $RE added

) Theih ahbis(ecatiine}dsippaleal i T Eed i fieg e under

va@rbym on 48 h6UHE) - ThENEatily ! \ﬁasbﬂr%@dreﬁlbvée(w\/fﬂﬁﬁ@n and the filtrate

CiSaeiest Tegpei t6a tigin 51 GOy ChrapeiguEghy pA diga oel wit
Crneﬂ‘@lé%@ chbnd% a%QaIueN.t gave3.2| JNOERYHINE Abmpdund as a mixture of E and
gl uene-4-sul f

B RS 7 A RIS TR e SN S Py e PV degpcionin-
|(2- yBAiety| 4[@8@9[beﬂzé5153@fdn§&hG/daﬁ'rﬁﬁgﬁhed)fas Z )ygllow sollcl2 (m.p. 105-
-7-nitro i hydr o- benz i oxi n- 2-
%SO#SPP{&H%WOWA@ CfiesRus %/f "ﬁ‘ﬂg gr%]]ﬁ/rl di ne, 29.0
gE(eh%tmlaﬁ,)ysq& e1dgHa @ofgsul fonyl chloride was added

N
and the m xture stlrreg roomtenperature
Calcd: C, 56.29; H, 4.72; N, 3.45

Found: C, 56.12; H, 4.64; N, 3.39

i

INTERMEDIATE 7
{7-Nitro-8-[3-oxo-1-propenyl]-2,3-dihydro-1.,4-benzodioxin-2-yl}methyl 4-

methylbenzenesulfonate

[0071] {(2R)-7-nitro-8-[1-propenyl]-2,3-dihydro-1,4-benzodioxin-2-yl}methyl 4-
methyl benzenesulfonate (6.15 g, 15.2 mmole) was dissolved in 180 mL of dioxane.
Selenium dioxide (4.20 g, 37.9 mmole) was then added, followed by 0.70 mL of
water. The heterogeneous mixture was heated at reflux under nitrogen for 5 hours.
Upon cooling, the reaction was filtered and concentrated in vacuum to yield a dark
yellow solid. This was dissolved in minimal ethyl acetate and column
chromatographed on silica gel using 30% ethyl acetate in hexane as eluent to give
5.75 g of the (R)-enantiomer of the title compound as a light yellow solid (m.p. 138-
140°C).
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under nitrogen overnight. Water was then added to

guench the excess tosyl chloride and the solvent was
woenmxed’3on vacuum and repl aced wi th nmet hyl enePCT/US2003/028413

chloride. This solution was washed with 2 N HCl, with

saturated sodi um bi carbonate, and with saturated

brine, and dried over magnesium sul fate. Filtration,

evaporation in vacuum and col unm chromat ography on

S Elententf) @naWsisiod :G4 grR¥ADYSTEL hyl ene chl oride as

el uent gave 12.6 (929% of toluene-4-sulfonic acid

( ploak: | (1547 ikt A92N33.3penzo( 1, 4) di oxi n- 2-yl net hyl

eF‘Bl‘?ﬁd ?/@4:{1054 @M=y NCBYgtal lized to a tan solid (mp.

upon sStandi hg. El enental Analysis for:
C19H19NO7S 36 WD 2004/ 024730 PCT/ US2003/ 028413

Calc'd: C, 56.29; H 4. ikreRmeEbIATERPUND: C, 56.13; H,

4.58, N, 3.44 IdNTERI\/EDI m'I:_FW—%Trb I8- FI

met hyI benzenesul f onat e [0070] To a sol ution of 10 0g
(24.0 mol e) of [ 8- aII -nitro-2, 3-di hydro-1, 4-
bEZ8li oxi Wozayﬁ?lﬁéﬂ hf 4{( fWFt%ﬁﬁﬂ&lﬂprﬂ@észﬁrﬂ'hydro -1,4-
799n261d|o‘9<fn DORAERG! X\!ﬁ?etl%%iﬁg uﬂ‘én&e% 50 k! d8 35hmmole) in 200 mL

bi s(acetoni trile)dichl oropallad| um (1)

nPkacatie agidiethanal (k:dHwangered gi35 ¢ ¢eh1 mnolalsoﬂqmn Bowdg{eand the

Cal@hrtShaddRatciesn fBmPYRdeNitrbhdd éta %u%ndAﬁQlethe reaction was
filtrate concentrated in vacuumto a brown oil

CePrDRiRtes HiB8n@E o r g Wan asided @ndgie mixiure Tiigierltheawgh a pad of

CBéIF?é ' d’ﬁe %ﬁra@é Wﬁ@tnegl@édﬁea V\%h%aﬂfra’@eaesoﬁium Sic%gﬁé}ﬁ%daédracted
| SONErs.

of
Wﬁhe)etwl rﬁqeieée S[T@) 9)1”%9?: dwqgﬁrlqd .@vgr maﬁpaﬁw 1SUlfaige fieeed, and

' @%édb?atgd% et ﬁhﬂéM&%&%ﬁHﬂ\f&%&%%@ﬁhed on silica gel
obtai ned as a yellow solid (m 105- 106C

o UBPAAAIRN I ipn SOENGACINgANEY 205% AR ﬁpﬂgtemeaere@ aid ending with

EVWH%'a&%@/H&aﬁeﬁ@ b:\j/e @]@‘% %h@@R)-@%ﬁhdﬁnerﬁf tf@ﬁtlt%s’compound
| REERICEDY Site. 1;H NMR (CDCly): doublet 88 & (1 H); doublet 82 ) (1 H); doublet
7.8 & (2 H); doublet 7.6 & (1 H); multiplet 7.35 & (1 H); multiplet 7.25 & (3 H); multiplet

4.6 6 (1 H); multiplet 4.3-4.4 & (3 H); multiplet 4.2 § (1 H); singlet 2.4 § (3 H).

INTERMEDIATE 9
(8-Formyl-7-nitro-2,3-dihydro-1,4-benzodioxin -2-yl)methyl 4-

methylbenzenesulfonate

[0073] {(2R)-7-Nitro-8-[1-propenyl]-2,3-dihydro-1,4-benzodioxin-2-yl}methyl 4-
methyl benzenesulfonate (10.5 g, 25.9 mmole) dissolved in 400 mL of methylene
chloride was treated with excess ozone at -78°C. Diisopropylethylamine (11.5 mL,
66.0 mmole) was then added dropwise over 30 minutes and the mixture allowed to
come to room temperature and stir overnight under a nitrogen atmosphere. The
mixture was then diluted to 600 mL with methylene chloride, washed three times with
100 mL portions of 2N HCI (aq), twice with 200 mL portions of saturated aqueous
sodium bicarbonate and with 200 mL of saturated brine. The solution was dried over
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{7-Nitro-8-f3-o0xo0-I

-propenvl | -2, 3-di hydro-1, 4- benzodi oxi n-2-yl } net hyl 4-
worbtaykbBnzenesul fonate [0071] PCT/US2003/028413

{(2R)-7-nitro-8-[1-propenyl] -2, 3-di hydro-1, 4- benzodi ox

in-2-yl}methyl 4- nethyl benzenesul fonate (6.15 g,

15.2 mmol e) was dissolved in 180 nL of di oxane.

Sel eni um di oxi de (4.20 g, 37.9 mol e) was then added,

f eddgRusidmbauiiBie! Bitdrbd @hd coRsSHiratetiB VBBhGH Q&Q"t@&!@brown oil, which
m xture was heated at refl ux under nitrogen

h&I@ﬁ§°'umurpewos@%ﬂqrwedt%s'h%e% Wi e hqxw%frr@%hyéﬁm chloride to

CQReeENts gt ﬁothe 'QR)léﬁ‘é:Hﬂmnbp oi/ tr@ mleaccsiﬂ;sdﬁndye@ é%now lsblm 'H-NMR
is was dis tate and

cﬁcela%x o‘éqb&’ﬂﬂﬁgcﬁ %ﬁ? 5 o\oea'eba&&sm r!'@ 9@%‘@%@5 %t%tc&t@let 7.08
gh?xﬁuﬂﬁ R$ 48l @g@t(%m rﬁuupaetéz%ﬁs Oé.n IQtez 45 é:?]H)

enant omer o e t t
yel low solid (mp. 138- 140C). 57 V\D 2004/ 024730

PCT/U82003/028413 El e é‘ll-’{ -yéi1 for: Cl9H17NC8S
Calc d C, 54 41; H 4 - ound: C, 54.10;

H 3 : ‘ ibenzddioxin-2-ylimethyl 4-
41di OXI nof 2, 3 f] qui noH A
4- et hyl benzenesul fon < Ifonateol ution of

“{(2R)-7-nitro-8-[3-0x0-1-propenyl]-2,3-di hydro-1, 4-

b i .

. ﬁﬂgﬁgs% e! s% Lﬁl’lbl}i %Egg%rﬁ_& %?H%Aelt ) Cz[gﬁs-?-’llofrﬂyga?t %lt%}sg?%lhydro-
vvés"r fé&ltléleZIHS’Q @Weﬂlwl #-maybpnzanesulfonairo i 860 dnld of heluene was
%ﬂ?iﬁ g X?%Sﬁgn%ﬁ‘ghzg‘i ? gﬁ#hléﬁngﬂgs?hoﬁ/h&ér%g%grcfp%h r% The mixture
waes stivied ahppautempgratie wider oitegen lereEr batirs, reusing twhichptirde some

g{?ﬁ’?‘g r&%r %@8 ffdrh lSbRki6n V‘%enséé\tlérﬁ“vbazsefén‘é&vga in vacmhm and the

Ium |carbonate an extract
a@@{datr@mdcrmwa@zelumtchr@“@at@gwa@de@oe rsmn@gﬁle\sltmmeﬁwmatc@londe as

|u%ﬁtr ®Gived8 g &‘fﬁé’ﬁﬁ)aér%ﬂtlbrﬂ VEGHY 'ﬂ‘le b Lﬁ'l%' é%%)é%]@%\/ solid. "H-

um chronmato on Ssi |ca

eNMﬁ‘ @D@bhndﬂmﬂ aig- &vﬁt(ﬁ Hindeukietya. 6 adétt @L%iﬁiirﬁséﬂd'l) doublet
g?%t eggz ;Jagwgg ‘Ibgtggﬁf'l—g?&iﬁbﬁ‘éteé ???2‘@ Bmﬁlg%’ 8 5]8 @%g doublet of -

yelbd;hﬂwS@u 0 & (1 HE iRt (ACDE(BH); sﬂtglzhlzms 8 :ﬁ-l)Ssn(w@;let-bl.A S (B H).
doublet 8.2 6 (1 H); doubl et

INTERMEDIATE 11
(8-Methyl-2,3-dihydro[1.4]dioxino[2,3-flquinolin-2-yl)methyl 4-

methylbenzenesulfonate

[0075] To a solution of {(2R)-7-nitro-8-[(E)-3-oxo-1-butenyl]-2,3-dihydro-1,4-
benzodioxin-2-yl}methyl 4-methylbenzenesulfonate (3.40 g, 7.83 mmole) in 200 mL
of acetic acid/ethanol (3:2) was added 2.25 g (40.2 mmole) of iron powder and the
mixture was heated at reflux under nitrogen for 8 hours. After the reaction was
cofnplete, 150 mL of water was added and the mixture filtered through a pad of
celite. The filtrate was neutralized with saturated aqueous sodium bicarbonate and
extracted with ethyl acetate. The exiract was dried over magnesium sulfate, filtered,

and evaporated in vacuum. The residue was column chromatographed on silica gel
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7.8 8 (2 H; doublet 7.6 8 (1 H; nmultiplet 7.35 6 (1

H; multiplet 7.25 8 (3 H; multiplet 4.6 8 (1 H);
woubdasiopksd 4.3-4.4 6 (3 H); nultiplet 4.2 6 (1PEN/US2003/028413

singlet 2.4 8 (3 H). | NTERVED ATE 9

(8-Fornyl -7-nitro-2,3-di hydro-1, 4- benzodi oxi n

-2-yl)nmethyl 4- nethyl benzenesul fonate [0073]

{(2R)-7-Nitro-8-[1-propenyl ] -2, 3-di hydro- 1, 4- benzodi ox

i Gsu@g ﬁ'dré@ér‘ibélutr@n c@ﬁﬁﬁ‘échr?%ﬂrﬁi@% hypBcdigehbRafe 8nd ending with

mml e) di ssolved in of net hyl ene chl oride
ng%tqtl@gtagata\;ﬁ/hwagﬁ de gve 2B Geoidhe (Rpenaritiomer of the title compound

Dhé &8 9Bl eHmvN/lar(cnglsﬁ Hbublet8.1 & @m)Odmm&tels WW %Uzlet 7.45

added dropwi se over 30 m nutes and the m xture

t & (1 biraultiRlet b (¢ Ehpauitpler &-6and ) rrwlt@{ﬁéﬂrﬁ @& Hlimordtiplet 4.1 8
n T xture was then dil uted

t 1%%8 %E \?\A%:Wh‘ﬁﬁﬁer?emg of'i de, washed three tines

with 100 nL portions of 2NHCI (aq), twice with 200

mL portions of saturate @ﬁg gl um bi car bonat e

and with 200 nL of sat uﬂ\l DIATE: he sol uti on was

dried ¢¥-dlitro-842-0kDe oFThER2OHIGiIn TS ethyl 4-

magnesi um sul f at e, fIJn ﬁﬁ @ﬁem“egeﬁgﬁﬁgrat ed in vacuum
to a crude brown oil,

chrormt ographed on silica gel with 10%

@Eﬁﬁﬁ &thoﬂrb? 4“%14;1 gfd ﬁiﬁoﬁeq of %Ilye% -4- g&foql e(clcf Qfﬂ) 8-allyl-7-nitro-

I oner ound
SBJBrCthdttb-lbamU RSB Nlmieib!dlaterﬁn 8108 r(ﬂz df-l)methlxlentﬁ ehloride was

i LNyl i o

s willy lowyged. ahds2.6 3 (B mmoeEsiNViBbp DpYIg¢iylamine added. The mixture was

7 By g SRt Gt 08 e

Tthea veashed ivdth 390 18l POrtign$ Ef 3N hiblas), whter and saturated brine, dried

[ 67 b ki 5 O/ %! ;
LR e S B and cEheRa i A RBEE € 3 of e (R
t ehardiognenat thetitke dompoandy a¢ & Mitensolice pnefjuarter hydrate, m.p. 116-
11%' henyl phosphoryl i dene- 2- propanone. The m xture

was stirred at roomtenperature under nitrogen for 5
hElemsentad Wnalygisvdrc chsHqNO:S 05 HCoduct preci pi tat ed

fQ L,an. nt was renoved in vacuum and
t@éﬂﬂi%ﬁé"fge@%gg qiS‘a'ldgol um chr omat ogr aphed on
sFourch Oy &P.331 Hh3.02tMy3.8%e chl ori de as

INTERMEDIATE 13
2,3-Dihydro-7H-[1.4]dioxino][2,3-elindol-2-yImethyl 4-methylbenzenesulfonate

[0077] A mixture of 3.75 g (9.2 mmole) of [(2R)-7-nitro-8-(2-oxoethyl)-2,3-dihydro-
1,4-benzodioxin-2-yljmethyl 4-methylbenzenesulfonate and 3.0 g of platinum oxide in
50 mL of ethyl acetate was treated with 45 psi of hydrogen on a Parr hydrogenation
apparatus for 6 hours. The mixture was then filtered through celite and concentrated
in vacuum. The residue was column chromatographed on silica gel with first 10%

hexane/methylene chloride, then 1% methanol/methylene chloride and finally 2%
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eluent to give 3.0 g of the (R -enantioner of the

title conpound as a yellow solid. 1H NWR (CDCl 3):
wdaniafe#737. 8 5 (2 H); doublet 7.6 8 (1 H); doubCets2005/028413

8 (2 H; doublet 7.4 8 (2 H); doublet 6.95 8 (1 H);

doublet 6.6 8 (1 H); nmultiplet 4.5 8 (1 H); doublet of

doublets 4.0 8 (1 H; nmultiplet 4.2 8 (3 H); singlet

2.45 8 (3 H); singlet 2.4 8 (3 H. |INTERMED ATE 11

(ﬁreN%Iannet?ry@ndl EniskioRf ko 4l BBQ 3f Iné | @Yenhtidinet- ¥l he title
nmet h F%/I bcgr&zenesul fonate [0075] To a solution
oPOTpbouesLap e SO TR g Biate, Mp. 145G

Erétrr%ﬂﬂérlAnarv&s%rhmEr%ﬂoés 6%44’2@5 oxi n-2-yl } met hy|
neth¥ébenzenesu onat e . g, 7.83 mole) in 200

n&“ﬁ&i 88l cH a%ﬁ@/'\bt%%ol (3 2) was added 2.25 g

( #8urd: ©TBbR)N: Af 4 57,00 Ppvder and the mxture was

heated at reflux under nitrogen for 8 hours. After the
reacti on was conplete, 150 nL of water was added and

the mxture filtered th¢rEAwBDIREE 94 celite. The
filtrate was neutrali zea'_t'ﬁ'med aqueous sodi um

bi E&B¥EEl ydre dre-1.A-benzodigxin-61yllx1-ethanone
extract vvas dr| ed over nagnesr um sul f at e filtered,
and_evaporated in vacuum The residue was col um

cHI0ZBht 0P REYISHOL RS éatraéﬁroxy@@tqmezmimgsé?» 0 mmole) in
PEIFUSB RS/ ikdtetikRd petdsBlinPeibastie Nl 7.8lgut ® ﬁmrcsr@)mrrfér BGninutes

vvrth 20% et hyl acet at e/ hexane and endi hg w t 70%
le%éttge BeX8fé otgPvamele) \ﬁa%@dg% then the heterogeneous

( RixtGraais HyFedd 18170t dTefot BiHoRrsC CATRY VatflovaR of ﬁae}é%l\)eﬁt/\{n%l:uum the
1H- NMR (CDCl 3): doublet 8.1 8 (1 ; doublet 7.6

Hjesidyg iasdaken intp wate( BOAmML)ANdwas taen gxtpacgeq wrtrp.|)ethyl acetate (4x -
nyhd k) et'l'hé c@n’%rrfe%l anr@”‘lﬁybrso\lr@rte d'rre%l &/er tgne@"resruml sulfate, filtered

rrultlplet . ; I—? sin
oanpd qupgrataa to dwmgpw 1%he crude brown oil thus obtarned was column

[ ?hr%td?{r%r{ea QR it @%'%&Qﬁ&et%&ﬂa&%ﬁé Qdi é?ﬁférﬂ'tg give the

y 4 nmet h 4- et hr‘él benzenesul fonate A sol ution
ofS) zﬁr@néomqroofﬁhert § cefmpeendap e yellow qﬂbwhe &eli¢ifies upon standing

(%887@} WS (E8H) /2223 (M-H)-.
ydr o-benzo( 1, 4) di oxi n- 2- yl met hyl ester in 400

né%_@ﬁ@w&ﬁé&chdﬂm@e @48 HLool ed in a dry

|gg{clos<mr53myrq shath and saturated with ozone. It was
en pur vvlth oxygen and 2.6 g (20 nmol e) of
dﬁﬁﬁg g@ﬁ hyB&% ne added. The mixture was

INTERMEDIATE 15
1-[5-Hydroxy-3-(hydroxymethyl)-2.3-dihydro-1,4-benzodioxin-6-yl]-1-ethanone

oxime

[0079] A solution of hydroxylamine hydrochloride (2.38 g, 34.2 mmole) in 1:1
ethanol/pyridine (100 mL) was added 1o a solution of 1-[(38S)-5-hydroxy-3-
(hydroxymethyl)-2,3-dihydro-1,4-benzodioxin-6-yl]-1-ethanone (1.92 g, 8.57 mmole)
in ethanol (200 mL). It was then heated to reflux under nitrogen for 5 hours. Upon
cooling, the solvent was removed and replaced with ethyl acetate. The solution was
then washed with water (200 mL) and with aqueous 2N HCI (100 mL), dried over
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allowed to come to roomtenperature and stirred under

nitrogen for 24 hours. It was then washed with 300 nL
weoandioeasoof 2 N HCl (aq), water and sat ur at edPOT/iUS2003/028413

dried over magnesiumsulfate, filtered and

concentrated in vacuumto give 3.8 g of the (R)-

enantioner of the title conpound as a white solid

one-quarter hydrate, mp. 116- 120C. . El enental

Aﬁ%?héé,l@mf@ﬂfatecilﬁéﬂéa M@%va@on%&d‘@@ac@@hctocbw&1 8@29 488%) of the

d: C  52.33; H,  3.92; N,
“@mﬁpmq@fltge tltleogcg]mpound as a gray solid, m.p. 162°C. Mg (ESI) m/z 240

2(M++hydro- 71 [ 1, 4] di oxi no[ 2, 3-e] i ndol - 2-yl net hyl

th | benzenesul onat 0077 A m xture of 3.75
E%BX%&I)%J@@ MiNG,- 035Hb ’

[CaB)db BBlsﬂOH8562 N>>@H hyl ) - 2, 3-di hydr o-
4- zodi 0xj n- -y ] nmet hyl 4-net hyl benzenesul f onat e

@S P %?’pn'ﬂﬁé% de in 50 nL of ethyl acetate

vvas treated with 45 psi of hydrogen on a Parr

hydr ogenati on appar at uz Igg g hgijgai The m xture was
then filtered through c M entrated in

vac uua-Mdihgl-7 8sdifyidrof i3] dicXiH 612, 3 0.8 e b r@fRB-Wmethanol
silica gel wth first 10% hexane/ nethylene chlori de,

then 1% net hanol / net hyl ene chloride and finally 2%
- 680D 23y QZ4§ B0mPcle) 20088 P2-B¢drdxy-3-(hydroxymethyl)-2,3-dihydro-

anol / met e.chloride to
R Ry ET-SirRE08g (e i, Snaad 18 apmidiie g 16 M-
?ﬂmawdﬁmhyﬁbabﬁunlm(mo HC. THe soidtinakadiRadlgdiis an ice/water
r. CIl8H17 85
N,Baﬂé‘. %‘a‘? Bott ‘°“<9f @@SREQW% OXXC@‘?'deNa %65 %ﬁrﬁﬁﬂé@ )&T?—f3 N.N-
1dgdethjlac‘étdghldé,@g&¢oﬁﬁr(lélw mlxywa‘s lawrj]éd 2TRe fHaction meture was stirred
[0 4- benzodi 0xi , n- 6- 1- et hanone 078
Ut oGS oy S oSiod O 48 A ReS i aisHdO Atoqonyd saturated
630I0t|cn‘mal‘ &pdiufm abbfhte( 7é5(t|’ﬁtt)edem W@cﬂ@té}sdrhembver magnesium
car a Af t_er tes .
R ool pagated oyagiony > THe st e, ghops column
t bmmalmgrm{eelr@gan@gsl W|lth KO%F ieexans/ctrghbestateoto enfové Gmpurities
BaRc? l’hrwg’ pro Juc? elutc—;ecr?wtﬁl OQ} l\te?(gnégtlhylegctzetate Vﬁﬁgrugelap}o?aqion of the
solvent in vacuum, 2.08 g (75%) of the (S)-enantiomer of the title compound was
obtained as a white solid, m.p. 120°C. MS (ESI) m/z 222 (M+H)+.
Elemental Analysis for: Ci1H41iNO4* 0.20 H.O
Calc'd: C, 58.77; H, 5.11; N, 6.23
Found: C, 58.93; H, 4.91; N, 6.14

INTERMEDIATE 17
[2-Methyl-7, 8-dihydro[1.4]dioxino[2,3-g][1,3]benzoxazol-8-ylimethyl 4-

methylbenzenesulfonate

[0081] To a solution of [(8S)-2-methyl-7,8-dihydro[1,4]dioxino[2,3-
gl[1,3]benzoxazol-8-ylimethanol (1.80 g, 8.14 mmole) in methylene chloride (100 mL)
was added p-toluenesulfonyl chloride (3.90 g, 20.4 mmole). The mixture was cooled
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resi due was taken into water (800 nL) and was then

extracted with ethyl acetate (4 x 300 nL). The
woandiedoor gani c | ayers were dried over nmagneBCUMS2003/028413

sulfate, filtered and evaporate to dryness in vacuum

The crude brown oil thus obtained was col um

chromat ographed on silica gel wth 40% hexane/ et hyl

acetate as eluent to give the (S)-enantioner of the

tint &% iceOPRA UHA é‘%oﬁ:tﬁéﬁ'deiNs@brbp hﬂamml { éls‘a #8%, 202 mmole) in

st andi ng C&!}P& g% (ESI) mz 22 '19%

EMSthYIaNg| !d93| %Of L) (‘fﬂ?‘f Hipe 5 adgded od @‘SeCaM'OWed by 4-
Cdinfe3hyldin Eyr@m‘é4 O%BJQdS 36 m@BIeY 2Thd solBtidiPwas allowed to warm to

| NTERVEDI A “Hvdr oxv- 3- (hydr oxynet hyl )T 3-di

h{RPTH tqmaersm@@ﬂmﬁ S@"W]U"Feétﬂ%ﬂ%ﬁeoveé'%g'ﬁte H"GOFPQF‘“’” was

Adﬁiﬂédifd am mt |rli1y@mméwb|ﬁtmne yiams bﬁ@hh@rthé#ewéahé%&w% aqueous 2 N

)) hanol yr| di ne

ab'@é&?qod“h Mf‘lﬁa?%ﬁteraneP‘(%@ JLHT‘IW:& Qgp?t%(zo)() m'-) and with brine
( [osdr t‘ﬁlﬂ)/ VG?FeBYé\)eT Qnag%r@sfmw 5Qifake, HHlRPS QHH ®Ybpoted i \Jadé‘lbm to a
hanone (1 e) in ethapol (200 rrLI) |t
wilopRiky ﬂl?aqué%e PibWag LRI RIPatRpePBgR AN SjFa gehisingmethylene
Umandecmlemwea Ma@ntse@lmm%mhammmlwcm@ﬁdea@e&ute the (R)-
acetate. The sol ution was

with eth S Wi
vﬁ'?aé}*'oﬁnf%ef ?h?)““ﬁr?&’%otlﬂ aliehh Becomes W ti@@%‘?derd’?PW (2.56
OYega% ) In pWRSOOMO I /PETS WBAGR3/ 028413  magnesi um

su| fate, tered r n vacuumto give
—W@Mﬁgw@@ Q%P?'gﬁ)e of the t|t?e

B e A Al vsi s T o+ CLL HIANGS. 0, 35 H2O

+. n is for:

diﬂ@% Eﬁgg?'qs‘iﬁzﬂ z‘%lsg’gz N, 5.71 Found: C, 53.51; H,

5.30; N, 5.58 | NTERMEDI ATE 16

[ 2- Met hyl -7, 8- di hydr o 1I 4} ' b - 0] [ 1, 3] benzoxazo

| -8-yl] et hanol [0080] == =6~ mol e) of

1- [ (39) - 5- hydr ox5-Bioinbys hipthdmt-syiethylgdindlifgdr o-

—~

[0082] A solution of 6-methoxy-2-methylquinoline (177 g, 1.02 mol) in acetonitrile
(1.77 L) was cooled to 0-3°C followed by portion-wise addition of N-bromo-
succinimidyl (200 g, 1.12 mol) over a period of 30 minutes while maintaining the
same temperature. The resulted brown slurry was warmed to ambient temperature
and stirred for an additional 6 h. The reaction was then quenched by a 10% NaHSO;
solution (211 mL). The reaction mixture was concentrated to a volume of 600 mL
then slowly poured into 0.1 N NaOH (2.5 L). The slurry (pH=9) was stirred at room
temperature for 1 h then filtered, washed with water (2 x 1 L) and dried in a vacuum
oven to give 253 g (98.6%) of the title compound as a brown solid. R;= 0.39 (3:7)
EtOAc:heptane; 'H NMR (DMSO) & 8.30 (d, J=6.5 Hz, 1H), 7.98 (d, J=6.9 Hz, 1H),
7.70 (d, J=7.0 Hz, 1H), 7.47 (d, J=6.5 Hz, 1H), 4.02 (s, 3H), 2.66 (s, 3H);

Elemental Analysis for: Cq1H1gNOBr

Calc'd: C52.40 H3.97 N 5.56

Found: C52.13 H 3.94 N 5.61
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1, 4- benzodi oxi n-6-yl ] - 1- et hanone oxi me was di ssol ved
ina mxture of 1:3 N N

wdizoatopyizacet am de/ acetonitrile (100 nmi). The BOTWS2M®B/028413
was cooled in an ice/water bath and a solution of
phosphorus oxychloride (1.26 nL, 35 mmole) in 1:3 N N
di nmet hyl acet am de/ acetonitrile (30 nL) was added. The
reaction mxture was stirred under nitrogen over a
period of 48 hours. It vWRFERWEDIATEaE to an ice cold,

saturated solution sodium acetate, extracted with
ethyl acetate, dri eé%ﬁmgﬂiﬁm‘—m&e, filtered

and evaporated in vacuum The resulting crude oil was

hr.omat o hed on silica h 60% .
P08 R SRR Tt e Taphnelne (R ari2 mol) in 48%
PIHEIE 85 Sy tveh Médibd ‘ﬂ@%ffﬂ&ﬁéﬁ?/lﬂﬁﬁﬁbﬂco@re@tt@tﬁC rﬁff ‘%ur to give a
evaporation of the solvent in vacuum 2.08 75%

t heovrEpne rihick istumer: | Efﬁetdlurryt wab esticedzd L045°C\7vaisr 1 dtnualthmd filtered,

as a white mp., .120C ESI) mz 222 (MtH) +
EMERRFE Yt 5?@4\92% % 5P gpL) aéf'qulfgfs Noé VeeaHn Aved 1giye 349 ¢ (92%) of
5&197 Aydrébromidelof thé tithe cengountcis abrowl s8@. H NKMFODMPD) 5 8.26 (d,

SRl O, T At %ﬁv k6 B ierd S b 245 0 bRy 2 1,

I 2454 @esH) | henegnsd shid ﬁyxl'ralbr@rlnugfé)ga?tﬂf ST&omoSQH&hWB oiinolinol (3.4
| OXI NO
1 0578, BRADET AT S AR ROTe-EASNSE TEEIT 1.5, ifeshechpit MeOH

rrmdwdiremancdvbn)r ind@e©OMQBS5 mhi- )was/\aﬁ?reﬂchi&dom temperature for 3 h. The

n;!)fl uenesg‘l 3@%@8%%2@0'@%9@%%? 672‘%?5690 glvggD g g)(1oocyh) of a yellow
P&OHISRPLT. @628141)BEt®Am lkaptaree  HANMRIIOMS G & snzsc(d, 0£8.4 Hz, 1H),

o I%e\%@% YH)dgld’[}gb(‘Jné) 5"\?&3?‘:9 h%%; g’dgggl dr oip\r/]vl se,

fol | oned by 4 di met hyl am nopyri dine (0.65 g, 5.30

nmol e). The sol ution wa owed rmto room
ten‘pe)rature and was sti.il}liéh ..w.+ ;—Z-E?ogen over ni ght.

The r @S)l-@enspioxyE3-[(Gtadnics2-nRhyLe-tainolihyexylid-propanol

net hyl ene chl ori de, then washed with aqueous 2 N HC

(200 nm.), with saturated aqueous sodi um bi car bonate

( PO0B4YL) A salutiomiot 5-besmae-méthid-alinolindr (30ch gVE26 mmol), (R)-benzyl

{%@g%‘?f S B4IRS S hirbFeed AORSHAR1BLES 173 MASHYbMA (200

mL) was heated in a 95-98°C oil bath for 2 days. The solution was cooled and

poured into water (300 mL) while stirring. The tan precipitate formed was filtered,
washed with water (100 mL) and dried in a vacuum oven to give 37 g (73%) of the
title compound as a tan sofid. R¢= 0.35 (EtOAc); 'H NMR (DMSO) § 8.31 (d, J=8.8
Hz, 1H), 7.96 (d, J=9.2 Hz, 1H), 7.72 (d, J=9.3 Hz, 1H), 7.74 (d, J=8.7Hz, 1H), 7.25-
7.36 (m, 5H), 5.28 (d, J=5.1 Hz, 1H), 4.56 (s, 2H), 4.22-4.29 (m, 2H), 4.08-4.15 (m,
1H), 3.61-3.73 (m, 2H), 2.66 (s, 3H); Specific rotation = +6.2 ° (c=1, CH30H)
Elemental Analysis for: CogH2BrNO3

Calc’'d: C 59.66 H 4.97 N 3.48

Found: C59.43 H4.97 N 3.55
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yellow oil. The crude oil was columm chronmat ographed

on silica gel using nethylene <chloride to renove
wonpuroedizes and 3% net hanol / net hyl ene chl ori dePCo/UskaeB©28413
the (R)- enantionmer of the title conpound, which

beconmes a white solid under vacuum (2.56 g, 849%,

mp. 123C. Ms (ESI) mz 376 (MtH) +. El enental Anal ysis
for: CL8H1L7NO6S 0.20 H2O Calc'd: C, 57.04; H, 4.63;

N, 3.70 Found: C, 56. 75)INTERMEDIATEI213. 51 | NTERVEDI ATE

18 z h

sol ]
nol) in acetonitrile (1.77 L) was cool ed to 0-3C

]; Eé@%me :‘jll;og% PP)E{';%’I 32&1? bea%gb}s}) o rgmﬁgr mgglybg -ggiolinyl)oxyl]-2-

MpPapafs! (Wbo beo. rm RioRi dhidn@pp&e(l) n@@a@ 47941@6@5 aw ) il tfuene (2 L),

[ SRILAGR S i e ok PO R BB Pras 2 minp e reaction
rﬁﬂﬂb#&ﬁaﬁi‘?&pt%ﬁ@ﬁ%ﬂﬂﬁ@@hﬁiﬂ theh Reat@YAd\RTAS siob). UARR B0 min, the

(211 nmL). The reaction m xture was concentrated to a

v &Ragien Yes 600/edo 6@%e additiond! WNaplll P&, i0nomol) wam addei This was
° r

{ Geinkd o TI7 S 03551 558y BBl e

( Aropwise gdditivn of miaset (RO0 enly.aAfberrstirrngefor t®Hmini, Wiee 26@urg was filtered

8%8&{0@? %d b ﬁ@b"%ﬁg&w&o@%ﬂ%dwm@o' '@\e@ted@o mL). The

J g0 aykrs, waild) separéi8d.( dheJorartic Hyer Yep, extréctéq vmth wdte?y (D0 mL),

(Srgphopfd 2t inaT o D ol Brcrlilbddyadd o di Sero o o

5thedQude prainich\as adgowireymig: The52ude ptadBetovtadNcarried thréBgh to the
4 P 28413 | NTERMEDI ATE 19 5-B
V\@eg&%(ﬁ%n %t%ﬁ qe@ég%f%%ﬁé@o l i nol [0083] A
m xture of 5-brono-2-nethyl -6-met hoxyqui noline (30 g,
0.12 nol) in 48% HBr ( S ated to ref |ux
for 7 h then cooled to kD HEEogivea
[(2R)-8-Methyi-2,3-dihydro[1.4]dioxino[2,3-flquinolin-2-yl]methanol

[0086] To a solution of (2S)-2[(benzyloxy)methyl-8-methyl-2,3-dihydro[1,4]dioxino
[2,3-f]quinoline (0.16 g, 0.5 mmol) in EtOH (1 mL) was added cyclohexene (0.5 mL)
then 10% Pd/C (0.016 g, 10 mol %). The mixture was heated to reflux under N, for
18 h then cooled and filtered. The catalyst was rinsed with methanol and the filtrate
was concentrated in vacuo to afford 0.113 g (98%) of the title alcohol as an off-white
solid.

'H NMR (CD;OD) & 8.46 (m, 1H), 7.47 (m, 1H), 7.38-7.31 (m, 2H), 4.40 (m, 1H), 4.36
(m, 1H), 4.18 (m, 1H), 3.91 (m, 2H), 2.68 (s, 3H).
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brown and thick slurry. The slurry was stirred at 0-5C
for 1 hour then filtered, washed with EtQAc (2 x 50
wai2do4anar3dri ed in a vacuum oven to give 34.9 grC9a%006/028413
t he hydrobrom de of the title conmpound as a brown

solid. 1H NV\R (DVMSO) S 8.26 (d, J=8.7 Hz, 1 H), 7.85

(d, J=9.1 Hz, 1 H), 7.56 (d, J=9.1 Hz, 1 H), 7.45 (d,
J=8.7 Hz, 1 H, 2.64 (s, 3H. A sl urry of the

hydr obrom de salt of 5-brono-2-nethyl-6-quinolinol

(3.4 g, 10.5 nmmol) andMTERMEPSATE221 i on- exchange

resin 7 shhe W 3 n, dr.i ed

oven) m&&ﬂ&m@ i %@M@%ﬂhﬁi@%—' a-
for 3 h. The m xtur eBrémob&eieneslikersd and
concentrated in vacuo to give 2.5 g (1009 of a yellow
solid. Rf = 0.36 (1:1) EtQAc: heptane; 1H NVMR (DVBSO 8

8 61)@7 d JA8sdlutih ok H 28) -8-misthy(-2,3-dimirg] 1 Wdloﬂmcbﬂ?,s—ﬂquﬂ%hn 2-yl]-

| NTERVED| ATE 2
lzngjhafo ébﬂquUF%)m@O'S Pé’SWrgﬁ%fdf fE B @%UW"HB' )i dimethylamino
nWr)omﬁ@/ t202mgr Oﬂ@ﬂﬂhol)[&%&b’th@da&ﬁhéﬂ?y 62 nflf, 25.8 mmol) in toluene (40

5-
?‘??— iy fy"ggai %939'98 bt ﬁJ@P ’?%1'8@ "géu%ﬁamm?’rgr{aom temperature
tﬂ'ieﬂtvl?értbla('ﬁmﬁ‘mf qvﬁsdadaed 17/33tem|ﬂ1m| meqms (aﬁ@@ wé\'fb)se‘ﬂal%ted The

heated in a 95-9 oi |l bath f days. e solu

wagapisdrey V&%?dextli?&tﬁde\d“h ﬁ%NﬁHPQe @ameb)And Wl (& i), dried over

SNb{S@ﬁ QHteFQaIeaﬁdiBoMe@l@rb@dt #bt ﬁaJu@r n'ﬁﬁ’e \é@ﬁj bbldiridelas dissolved in
washed with vvat S in a vacuum oven

t Fogiopy algohy! 6%%— @pdﬁﬂgenq Hol @L): ah%%&a&oak?déotfa?r“ temperature
SQJ/érq h ﬁqen?lltgre%5wé§§eg%ﬂh 51f5| ||NNRO“JQN§@ x5 rﬁL)?élno(djred in a vacuum

JQ‘QefBTOI—E'Veﬁ 999 (76%)(@ thg i@e mmpomnw)as an ofwhite 3glig.m'°C NMR
?@DCIE%F?%?(@ 1411?% 1%&(3H|Zn347{|)932§ @@é&zg%zggi_b@zﬂ 8.7, 121.3,
(318.8H0.7.40eR % 2Pt ation = +6.2 (c=1, CH3OH);

El enental Anal ysis for: C20H20Br NO3 Calc'd: C 59.66 H

4.97 N 3.48 Found: C 59.43 H 4.97 N 3.55 -44 WO

2004/ 024730 PCT/ US2003/ YEERMEDIAFERAFDI ATE 21

(2S) - 2f ( Benzyl oxy) metbydnh Bybtiia-PoAé hydr of |, 41di ox

ino f2,3-flguinoline 0 a mxture of

(2S) - 1- (benzyl oxy) - 3-[ 5- br onp- 2- net hyl - 6- qui nol i nyl ) ox

ytdoséj Triethylamine (11.6 ml, 42 mmol) was added to a solution of 1-benzhydryl-
azetidin-3-ol (2.0 g, 4.2 mmol) in dimethylsulfoxide (60 mL) at room temperature.

The resulting mixture was cooled to 10 °C, then pyridine sulfur trioxide (8.64 g, 33.6
mmol) in dimethylsulfoxide was introduced. The mixture was stirred at 10 °C for 1
hour and then for 2 hours at room temperature. The reaction mixture was poured
into water (100 mL) and extracted with methylene chloride (3 x 100 mL). The organic
layer was washed with water (3 x 150 mL), dried over anhydrous sodium sulfate,
filtered and concentrated under vacuum. The crude oil was column
chromatographed on silica gel (30% ethyl acetate-hexane). The product-containing
fractions were concentrated under vacuum to give 1.7 g (86%) of the title compound
as a yellow solid, m.p. 52-54°C.
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propanol (100 g, 0.249 nol) and copper (I) iodide

(47.4 g, 0.249 nol) in toluene (2 L), NaH (10.9 g,
wO0.24E/0wi3) was added in portions at 30-35C ovePCRASR08/028413

The reaction mxture was kept at 35C for 30 min then

heated to 110 C slowy. After 30 mn, the reaction

was cooled to 60C, additional NaH (10.9 g, 0.45 nol)

was added. This was warned to 110 C for an additi onal

2 hours then cooled to r]nvpgnmmm-gtzgre before

dropwi se addition of water )

for 15 nin, th&Banehydyi-gme 2} otk

celite then washed with tol uene (3 X 50 rrL) and wat er

(50 rTL) The two, |ayers were separated. The organic

| JOR8OT o @eesRRSIon lispHUMANEHde oo geral o epsrpioncd-10 9, 2.3

Mmolf 5% iNaCl ahﬂz@cﬂoﬁ@-) at@ﬂal%@?&ﬁfétnr atggoin H\@?UO W8  added

gi ve 387. crude as _a brown

By PR e BB SRR BN TR, ghoR @ 2 mmel) 280 °C.  The
ggrhg?lz%y\lvé’é bRFePAEP & $rA0emPfds tHeRtd S8lutidn\NFFENERhIE-azetiin-3-

Rpng- (N/&@Drgfl 2. 2 rsmg|) Hy detsghydpfurao wiasoinfro@udedgati @ GCi nThe yesulting

(B0 DR SRS otek bl LB Roters e gusrapd ayy wger and

| estradted Siuth]mmhyiemé nh!on(cm (Box §0 nil.)5 Theobrpanin ldteOas Washed with

m e cl.ohexene 0%,.Pd

(a8 o B e RSl ol s R, e anponpepprated i

und@runNZ Tieg crukfd bil twg@nc@mhe@hr@ﬂato@rddq@aetm silib& gel (20% ethyl

'cat st was rjinsed wi.th nethanol. and the filtrate
Selsr e UIF POl AR oRe eie Songepisaiag tpser vaouum

t imegt/e bl® ga(BQ%)QJf tmltamoﬁfpbuMaé & lighaJelidlw sdiid, MVR 56-58°C.

(CD3(I))S 46(mngl 47(m1H),738731(m

2Bjem isgfo BeB® (m 1 H), 4.18 (m 1 H),

3c8kd:m 2HG, 82, A8%H, (522 RH3.28- 45 WO 2004/ 024730

PCT7 US2003/ 028413 II\ITER?\/EDI ATE 23 f

(G- Vet hi 83.03-MhiTsiNG?-19, 41 Di oxi  nof 2, 3- 1 Qui

nol i n-2-yl | Met hyI 4- Brormbenzenesul fonate [0087] A

sol uti on of

[ (2S)- 8- et hyl - 2, 3- di hy dNEEBMEDIAEE 280 2, 3- ] qui nol i n-

2-yl]- methanol ({-BeRzifydrH/azatitiiRS-yI)-dtetAdénhyfdd or i de

(4.86 g, 19.0 nmol), dinethylamno pyridine (20 ny,

0.16 nmol) and triethylamne (3.62 nL, 25.8 mmol) in

t ppogope (AGsolution of 1-benzhydryl-3-methoxymethylene-azetidine (0.19 g, 0.88
mmol) in tetrahydrofuran (20 mL) and 1N hydrogen chloride (10 mL) was refluxed

overnight. The mixture was neutralized with saturated sodium bicarbonate and
extracted with methylene chloride (3 x 50 mL). The combined organic extracts were
washed with water (3 x 50 mL), dried over anhydrous sodium sulfate, filtered and .

concentrated in vacuum to afford 0.17 g of the title compound as a light yellow oil.
'H NMR (400 MHz, DMSO-Dg): & 3.2 (br, 4H), 4.42 (s, 1H), 7.13-7.18 (m, 2H), 7.23-
7.27 (m, 4H), 7.37-7.40 (m, 4H).
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m.) was stirred at 60C for 6 h. The reaction mxture

was cooled to roomtenperature then water (20 nL) was
wadadmd24786ter 30 mn, the two | ayers were sepaParag2003/028413

The organic |layer was extracted with 8% NaHCO3 (20

m.) and H20 (20 nlL), dried over Na2SO4, filtered and

concentrated in vacuo. The solid obtained was

di ssolved in isopropyl alcohol (50 nL) and tol uene

(10 nmL) at 80C, cool ed ]m;gmgp]mgyature over 1 h

then fil . : toluene (2. x 5

of t he t|tIe corrpound as an off V\,hlte SO|Id 13C NI\/R

f 157. 144. 1, 134.7, 132.9, 12
1&996 ﬁgobﬂloqg@(hbenfhxdryl azﬁ@més-yl) gqegalgehyp[? (9 30@ 162 mmol),

64- I rRolf4andl &ﬁﬂmhﬁ t
[g 6ggioa#_lllrofeet((%|§l|5§m§[@ Ar I? nd ) pﬂruhagg(@ ggd@da @Wﬁﬂol) in

s Betftangh (a9 mk: W@%ﬁ@szaﬁi W 6 Q%rﬁ Eh%r%a jpn msmtgncf@dzw'th water

”H'ﬁd:l bxtrabtet Wb MeuspedeeticiRie(8% 100 miS. THO B}%amc Iayer was washed
rrgerature The resultlng m Xt ure was co0O0

h@ﬁtepyﬁ & B0 &b)f siriedlr PYRY| a@hx(ohaom S@dIUHB S@llfatﬁmlt)ered and

St | i gg'& Iiglaéﬁ%ﬂa ?%{\wacﬁ%%é:&f ﬁ%ﬁ%ﬁgﬁn @aﬁg‘l’érﬁle\ﬁ% silica gel

r (ﬂﬂﬂ%mﬁw aceipie/heraee)r ekist wrgduthsoﬂﬁamg/\fa@ctpoa mgge concentrated

cH'Ir1 or Y\%EG o Yhe®: H@(@@ﬁét&f W G %rflﬁbd?%ltéb’ & 50 yellgw oil. 'H

gani c ayer was
HF@MS@B@S rﬁ_% 62 ﬂrﬂaﬁ’&t‘lf@r “dh@ﬁﬂ‘%l% (mpdHuB02 (t, J =
SHHdﬁ ), Si09'Er nm t4 (gp HBUH -@@Hz 1H),
Crue()l was CO e Sl]l

a ge
( 8% (e, AL, 7ab%?é{3émhglsd)ar?e?)2 72ﬁ p‘i”d)dZ@ 70691(@ ?hi)n@ﬂ 10 (br, 1H).

fractions were concentrated under vacuumto give 1.7 g
(86% of the title conpound as a yellow solid, mp.
52-54C. -46 WD 2004/ OZ4MMEL@E§/ 028413

| NTERVEDI f\ @é:hzh dr Iazetldln-3- -methoxy-methyll-1H-indole
1- Benzhvdrvr=-3- -

y
suspensi on of sodi um hydrl de (60% m neral oil

digues] Si chélerQi wés repm %s 4EScRPLY BrGHfermediate 27, using (1-

tetranhydrofura

( henahye azatidin wmasﬁ‘@ hmﬁaé%ﬁo@,u dR onng) iage indolgo(Qy! g, 6.0
2 indiTR dsiérti 0@ ofth€ title compound as a clear oil.
"H NMR (500 MHz, DMSO-Ds):  2.62 (t, J = 6.7 Hz, 1H), 2.89 (t, J = 7.1 Hz, 1H),
2.98 (m, 1H), 3.03 (t, J = 6.7 Hz, 1H), 3.09 (s, 3H), 3.28 (t, J = 7.1 Hz, 1H), 4.39 (br,
1H), 4.60 (d, J = 8.8 Hz, 1H), 6.97 (m, 1H), 7.04-7.07 (m, 1H), 7.12-7.17 (m, 2H),
7.22-7.29 (m, 5H), 7.33 (m, 1H), 7.37-7.41 (m, 4H), 7.61 (m, 1H), 10.98 (br, 1H).

INTERMEDIATE 29
3-[(1-Benzhydryl-3-azetidine-3-ylmethyl]-5-fluoro-1 H-indole

[0093] A solution of 1-[(1-benzhydryl-azetidin-3-yl)-methoxy-methyl]-5-fluoro-1H-
indole (0.34 g, 0.84 mmol), triethylsilane (2.7 mL, 17 mmol) and trifluoroacetic acid
(3.2 mL, 42 mmol) in methylene chioride (20 mL) was refluxed overnight. The

reaction was poured into ice and neutralized with concentrated ammonium
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m xture was stirred at 0 C for 40 mnutes, then a

sol ution of 1-benzhydryl-azetiin-3- one (0.50 g, 2.1
waoni4jo2#130t et r ahydr of uran was i ntroduced at 0 E€CT/TiS2003/028413
resulting mxture was refluxed for 2 hours. The

reacti on was quenched with water and extracted wth

nmet hyl ene chloride (3 x 50 nL). The organic |ayer was
washed with water (3 x 50 nmL), dried over anhydrous

sagirgxtis.ul T1ad mixtlirel Wy &draaftd Wi ARMHyickeeshidride (83CY0O0TML). The
The crude oil was col um chromat o%?a phed on silica gel

( oUVbieeth yeraanie e@testsh wierm yashed ewWilh geriet (2ontd mildg dried over
f 5@%@'{%}]??0%{1& sﬁl anFe%lt% %ﬂ@@ﬁtréf?fl? gﬁ\t/rgcu% gfh\éeregult?n?g crude

eco ound as a elfTow's
rroqb WaB6CcHFN Gﬂr@mtngraph%@hysi@ pelr (4084 Stiybmeptatehiexane). The

4 724 o
SPIERCP PRty eps werd oiliGiod gndkl vkl tgidod g (100%)
notameltptle&@mud@ﬁweclwwm HANKIR $OP diHofDMSO-De): § 2.70-2.78 (m,
1 | -
3§§r¥% s i 2 1?@% r%ﬁygeé$uf ane7 %ﬁfﬂi’ éé ?NlQHgP 866-9.90 (m,
chHbr7 ‘tﬁe7(|&(0|”r1rrﬁ|)i) W2~ ?@T (rox@d), 7d@e7r4ﬂ gh,t4H)ThQ\85n(b(t )<
was neutralized with saturated sodi um bi carbonate and

extracted wth nmethyl ene chloride 53 x 50 nmL). The
conbi ned organi c extraciNL DI d with water (3 x
50 ), dri egliq9¥inA d %tléﬁ’\‘é‘-&l Infeth{if4 Erinbible! e;ed

and concent
title conpound as a |light yellom10|l 1H NMVR (400

mgan?d #aé %Fepaf‘é*c‘) as ﬂieétgflb(aﬁ forllnlfarmedlate 29, using 1-
7 R AR A, 7. 40 (m
4[(1) -benzw az@@hn @ﬂhm@h@mmmmsvlowalsﬁ 39 9, 3.6 mmol),

W@ﬁ %I 72 mmol) and tnfluoroacetlc acid (13.7 mL 0. 18 mol) to afford
[6 Ben dryl’-azetidin-3 ¥ oxv-net h vi |
ré % ¢Hof W@dlﬂé CO[TIPG’QQT aa aslight, FQWP 6‘! H NMR (500 MHZ DMSO -De): &

@7@@1@@4%) 228t ydi) - Bo\ha, ﬂﬁeé @bctfv‘hyd% 4 P|z3§H9 4.39 Gor, 1H),
uor0|ndol sodl um

h@@ﬁo(m deéiq, - @785 (M, @Hﬁ?nﬁﬂ)“gl h ( We?HQn%S424(7 2 (D) Siag-41-7.42

| Apved, 43%1 fh9sir2 (orT1g).r eaction was quenched with
ter extracted W|th nmet hyl ene chlorlde (3 x 100

The organic | ayer was washed
INTERMEDIATE 31

3-Azetidin-3-ylmethyl-5-fluoro-1H-indole

[0095] A mixture of 3-[(1-benzhydryl-3-azetidine-3-ylmethyl}-5-fluoro-1 H-indole
(0.47 g, 1.3 mmol), palladium on carbon (10%, ~0.1 g) and ammonium formate (0.16
g, 2.6 mmol) in ethanol (20 mL) was refluxed for 2 hours. The mixture was filtered
through celite and the solvent removed under vacuum. Diphenylmethane was
removed by triturating the residue with ether, methylene chloride and decanting. The

remaining product was dried under vacuum to give 0.19 g of the title compound.
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with water (3 x 80 nL), dried over anhydrous sodi um

sulfate, filtered and concentrated in vacuum The
wonrod®2eizb was col uim chromat ogr aphed on sil i cRCGEIS2003/028413

(30-40% et hyl acet ate/ hexane). The product-contai ni ng

fractions were concentrated under vacuumto give 0.27

g (56% of the title conpound as a light yellow oil.

"H NWR (500 MHz, DMSO-D6): S 2.62 (t, J =6.4 Hz, 1

H, 2.90-2.95 (m 2H), NTERMEDIATES326.1 Hz, 1 H),

3.09 (s, 3H), 3.26-3,31 -40 Sbr, 1 H), 4.58

(d J =8.8 H, 1 Hypazeld -ingl

722727(m 4H) 7.31-7.39 (m 7H), 1110(br

| NTERVEDI ATE 28
1[‘15'%’51 Be H¥% FAMPPUNG, Wes arepated, py drsaiked joriptsrnediate 31, using 3-
H(1 Jbeﬁirg/dhﬂl@%%btﬂ hé-3- m@mwmﬂ itéRsie {O @Bag ed.gagmol), palladium on

describ for | nterrredl %’éﬂ“ é
b%?f?ﬂ@/éﬂ% 4t ﬂ’%a'@”w Uy aiedg-h?fa ?-6.mmg)), tg afford 0.22 g of
miel jticabsinpariiel gs éaooﬁwa;te @oﬁh mhha 149. aﬁéorm &lm (5100 MHz,

e t't e szggsp(m 3H), 3,2@ t7JF|267g[|z|_gH §4§gt (Jt_TgHz 2r—|o 6.96
H§nlr 1), 7394%@7%3 é@ g2 (él .h'|)=81'3l-|931|ﬂé’74hﬁ)§ 7!3|2Hz 1Ho 10.75

hn|)1H)460(d J—88Hz 1 H, 6.97 (m 1I—|)
7.04-7.07 (m 1 H, 7.12-7.17 (m 2H), 7.22-7.29 (m

5H), 7.33 (m 1 H, 7.37.7.41 (m 4k, 7.61 (m 1H,
10.98 (br, 1 H). |NTERA@E%£&§LTE3

3-[(1- %egzba%?@rea:ﬁéﬁaihﬁ-vm&pwbmJafbh-.%eiﬂm HAndole
H i ndol e solutron of
1-[(1- benzhydryl -azetidi n-3-yl)-nmet hoxy-net hyl]-5-fluo

[20097]+ To@@usﬁbeﬁgoﬁ@f god:@n%dmmdab,/o ﬁide@élhﬁﬂ'cﬁége?d'&] 0.04g,1.0

and trjfluor oacetl c acid

4@mﬁ%|") @r}hvﬁauﬁyl\'éwhsmaﬁﬂmeﬁorra%m@@o M ymawas iddeglagrazeticin-a-

OyIR{eifrtyBBIfluordIEH-iHdRRCH DIMFVERS-1PeC! Ethel r’é&@ltlh%ﬂm&ﬁt@ was stirred for
neutralized with concentrated anmmoni um

280 4nip 2§ 730 °Pcirensyetin) Grisiel .0ty ok® demolreasninieduasd.  The
l%t\K, ﬁgpd’\‘*otr I'én'gﬁ'ltepﬂ 5eﬂ8 ,Clélﬂ o{d @ Acﬁet% 18%9%@({ with water.

e
organi c eXtT act's were wa
(13he( n&ﬁum_\b/as extragtbdowitr methyleyd roblosids ¢8lixur@0saL)Y. athes organic layer

oW dsBes WG (s Hohinb el BB Em o & Bl iate, fitored
(49 eeideytraraeh abeUUNEX ARG rudBNG! wid 66lugh-dhRsth@bgiaPBed on silica

fractiaons re concentrated LBndelr vacuum to gi ve 32
gg‘?ll /5 ethyl acetate-hexane/hexane he product-containing fractions were

concentrated under vacuum to give 0.32 g of the title compound as a clear oil. 'H
NMR (500 MHz, DMSO-D;): § 2.62-2.73 (m, 3H), 2.82 (d, J = 7.4 Hz, 2H), 3.18 (i, J =
7.0 Hz, 2H), 3.27 (s, 3H), 4.35 (br, 1H), 6.87-6.92 (m, 1H), 7.07-7.13 (m, 3H), 7.130-
7.23 (m, 5H), 7.28-7.31 (m, 1H), 7.35-7.37 (m, 4H).

INTERMEDIATE 34
3-Azetidin-3-yimethyl-5-fluoro-1-methyl-1H-indole

[0098] This compound was prepared as described for Intermediate 31, using 3-(1-
benzhydryl-azetidin-3-ylmethyl)-5-fluoro-1-methyl-1H-indole (0.37 g, 0.94 mmol),
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of the title conpound as a clear oil. 1H NWVR (500 MHz,
DMSO-D6): S 2.70-2.78 (m 3H), 2.88 (d, J = 7.1 Hz,
wame4/03473@€2 (t, J = 7.0 Hz, 2H), 4.40 (br, 1 HPCT/US2003/028413
6.86-6.90 (m 1 H, 7.15-7.18 (m 3H), 7.22-7.31 (m

6H), 7.40-7.42 (m 4H), 10.85 (br, 1 H). | NTERVED ATE

30 3-1(1-Benzhydryl -3-azetidine-3-ylnethyl]-1H i ndol e
[0094] . This conpound was prepared as described for

| PAIRIIRSl oAt R rbth (1094, N9, 11 and ammonium formate (0.24 g, 2.8 mmol), to
1 benzhy drél - azetl di n- o{ag met hox

th
L {orEIo048 1 ot thes e oqmRRS a8 & Fiemy Al SREMKEIAG as pepared in

7 3than®ll andadofledtéd ééawmza%sﬁd ¢n.pCigb-{s63c7 i, 0.18 nol),
to afford 0.66 of the title compound as a |ight

bEMA@M@M%‘@FMtC HfBO- D6): S 2.72-2.79 (m

3U1alcd2C9%8$ag H35557N(b¢# 2H), 3.22 (t, J = 6.8 Hz,
6.95 (m 1 HO, 7.02-7.05 (m

2 Fpundz Cy 84411, iﬁ@ NS4 7. 24-7.31 (m 5H), 7.41-7.42

(m 4H), 7.48 (m1 H), 10.74 (br, 1 H). | NTERVED ATE

31 3-Azetidin-3-ylnethyl-5-fluoro-1 Hindole [0095] A
m xture of EXAMPLE 1

3- b{[é-xélﬁn?cwﬁiwindér-gﬂgﬁéﬁiy!}%z%uuirﬂf‘-ghué&yﬁ-sf-ﬂneﬂ{ﬁz,%-dihydro-
H-Tnhdole . g, I.3 mmol), palladium on carpbon

(10% -0.1 g) and anbbfldigxipel2a-flguingling o 2.6 mol)

in ethanol (20 ni) was refluxed for 2 hours. The

m xture was filtered through celite and the sol vent

19999Ld udeplURRL gL PR D-BrRAShaneenrayioniacid Srpoiyl-3§-dinydro-
t [1| 4] Hbﬁﬁwb?%ﬂ dilﬁndliﬂsz ﬂHfétHM éﬁeﬁ(dt?a” g, 0184 mﬁh&ﬁ% é‘z@h&hisckﬁmethyl-

ecan emal Nl ng produ ri ed under

© BaR TGOt (B15 9. 0 MIRA) hl GelEyaRSIn (.16 auics mmo) in

2 I
L0 Y PO CRRALS . ATl . T

WERSCHPR JBIXEKP A gubnahsg Wi 1N rosium dnatexids) ang sexigcted with
3meﬁk%4eneb&ﬂ&f|”déckelw oS et gartc Yh/BPLAN ashedidgher ( x 5o

iumon carbon (10 g)
am!+ acm?srﬂvahwwr%'ﬁéotimwf@te élte/feﬁr&nd)conﬁwm%wacuum The

OredRiltifig Wrudd Bf? st dfurfi® 'Eﬁﬂiﬂﬁbﬂom%d)ﬁﬁ -siifekt I5(94/0' fhethanol-ethyl
mp. 146-147.5 C. 1H NVR

oaegjals). 95Tl'(eﬂpro§p6:t-coglta2@nqtracgons were p@nceg]‘,rga ed3|n4\gac>(1pm to give
J0996- § b7 the’H8)-efarfi®mer of the title compound as a brown oil. The

dihydrochloride salt was prepared in ethyl acetate and collected as 0.068 g of a

yellow solid, m.p. 125°C (dec).

Elemental Analvsis for: CosHo4FN3Os 2 HCl @ 3 H,0
Calc’d: C, 55.15; H, 5.92; N, 7.72

Found:C, 55.20; H, 5.73; N, 7.68

EXAMPLE 2
2-[3-(5-Fluoro-1H-indol-3-yImethyl)-piperidin-1-yimethyli]-8-methyl-2,3-dihydro-
[1.41dioxino[2,3-flquinoline

[0100] A solution of (2R)-4-bromobenzenesulfonic acid 8-methyl-2,3-dihydro-
[1,4]dioxino[2,3~flquinolin-2-ylmethyl ester (0.090 g, 0.24 mmol), 5-fluoro-3-piperidin-
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(m 1 H, 7.04-7.07 (m 2H), 7.32 (d, J =8.1 Hz, 1
H, 7.48 (d, J = 7.8 Hz, 1 HO, 10.75 (br, 1 H).
WO RTHRYEB) ATE 33 3-(1-Benzhydryl - azeti di n- 3- yPCT/US2003/028413
nmet hyl )-5-fluoro-I -nethyl-1 Hindole [0097] To a
suspensi on of sodi um hydride (60% m neral oil
di spersion, 0.04 g, 1.0 nmol) in anhydrous
N, N- di net hyl f or mam de (20 rr1) was added 3-azeti di n- 3-
y Byghéml- fH-frderer (056 d;toladeh 'dhd%hgbmmbo(@ 047£hﬁLé 0.36 mmol) in

resultlLﬂmxture was stirred for mn at -10

t AEretdsdiipride JdP JBly wageheated £t @Onn%wn%@trqqeﬂo%\(%@aht The
Theactioh Xhitfue Wods ahexﬁdhed f/vﬂﬁ ﬂmcgdajﬁrm Chyeirdi@ie afll extfeted with

and t hen quenched wt he m xture was

eRethyaNeCTIRTAR (Ret BY e T dspme lqysT Wasotpsheg withryeater (3 x 50

0Fﬁ]|.9ﬂ:lrk‘ed'o*'!?/)éieénhy\z}ﬂfijs\&@aiﬂlﬁrﬂ'suﬂ‘ﬂaﬁe'1 fiNGYEE, rar{oﬁ:dhc&&rdfé& in vacuum. The
dried over anr%rous 50|umsulfate filtere

cGride o masalumn Saematedranhed op siiea gp| (%@eﬁena'n%%ethw acetate-

CbOWTﬂatxﬁﬂé)aH%%r@cﬂh&bbmﬁﬂlnﬁ%ctléwen%td&))‘\bentrated in vacuum to give
acet at e- hexane/ hexane) The product - cont ai ni ng

f POEBI DAL RePE ec@@éﬁw%m%rdofumewevaenmﬁqdoa@.av'érowns@ The

gdmﬁ/d:bbmoﬁdd kgit Wp@kewnaetﬁw etiotadé land 1ddIIe DR 435@637 g of a
IDlvegf% gdg .73 (m  3H), 2.82 (d, J =

Hyelloy golidgmqgig 681C (dpck: 7 0 1z, 2H), 3.27 (s, 3H), 4.35

( Blomehtdf)Anafysi8 for® - 2HLPN:G, « ) HCIR DT -+ 3 EtDASH) ,

1% gréﬁwgd%@b 728731 (m 1 H, 7.35-7.37 (m

SF&Zm oJ6813- M) g1es; N l6.90 f | uoro-1 -nmet hyl -1 H-indol e
[0098] This conpound was prepared as described for
I nternedi ate 31, using 3-(1-

benzhydryl azetidin-3-yl WEEMELE:{I uoro-|-nethyl -1 Hi
( VO, 2Q :

and anmoni um for mat e[{ @](ﬂdb(lgop@-ﬁgmﬂiﬁhhe to afford
0.18 g of the title conmpound as a clear oil. The
oxal ate was prepared in ethanol and collected as a

w0 1tod] s ofrhig ,compbund.ﬁés ﬁ&ﬁre&b@ lebéried AR EX &Pl B using (2R)-4-
315 %gzzer}oega ijpch' H, e§|d§5. We@yb%g-dlhygro—ﬁ ,Aﬁgloxmo[z,s-I?qumolln-z-

ylmethyl ester (0.22 g, 4.9 mmol), 6-fluoro-3-piperidin-3-ylmethyl-1H-indole (0.13 g, .
5.9 mmol), to afford 0.11 g (50%) of the (S)-enantiomer of the title compound as a
light brown oil. The hydrogen chloride salt was prepared in ethyl acetate and
collected as 0.12 g of a yellow solid, m.p. 50°C (dec).

Elemental Analysis for: CoyHogFN3Ooe 2 HCI » 3.5 H.O

Calc’'d: C, 55.77; H, 6.41; N, 7.23

Found:C, 55.46; H, 6.21; N, 6.89
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EXAVPLE 11
2- F3-(5-Fl uoro-1Hi ndol - 3-yl net hyl ) -azeti di n- 1- yl net hy
woORe@/et3hyl - 2, 3-di hydro- [ 11, 41 di oxi no[ 2, 3-f ] gaTmskione28413
[0099] A solution of (2R)-4-bronobenzenesul fonic acid
8- nmet hyl - 2, 3- di hydr o-
[ 1, 4] di oxi no[ 2, 3-f] qui nolin-2-ylnmethyl ester (0.35 g,
0.80 nmol ), 3-azetidin-3-ylnethyl- 5-fluoro-1 Hindole
(0.19 g, 0.96 nol ) and trE)eAMPLEm ne (0.16 n, 1.2

di f

quenched vvlth 1Nsod 11 dw,dﬁ |3:l amdhﬁegtract ed vvlth
met hyl ene chl oride ( e organic |layer was
washed with water (3 x 50 m_) dri ed over anhydrous

Eﬂlosz]n svhik @bmpoﬁmd as ?ﬁjepa@élﬂj a§ mgemeuarbe Example':w Uighg (2R)4-
T resutlnggcruem was columm chro

< Pioradsegenaeatarii nsel - o ey BTHDEC  THGOXInbL2.3-Adunolin2-

PyIaktal -dsait (@IZG ggofsgaﬁﬁndmnss a@ftualn@wﬁemyl aHafdd|e (o 11 g, 0.59
Vacuum to gl Vv enant i oner

(S) of
t M), &%ﬁ%ﬁir@o"%ﬂ gf ‘Bﬁg%e'aﬁflt'om?ﬁef thgit 9&P6’8HPQ§? F‘%le “ghf brown
S fdaim. VBISNWIREBE0 #4HZ, DMSDY,): a2 aies2amsl 3H)| Leot@dl as7.5 Hz, 2H),

2329%35?39%&6"'2 )é%’ll—gév% od d§6ﬂ§p2§|}25c Eci Cﬁﬁﬁzcznﬁpsw tJ=
58.846z, dt), 5.082m, hH), 4. é’f24mt(ﬁﬁ1H<>t45ﬁ<raO1Hm G887 (M, 1H), 7.04-

L 3- I oro 1
Y e i a1 H ¥ A9 eting - BB F 720 iz 1H)
- ditoydr o= 8BIHAHH)oxi nof 2, 3-f | qui noline [0100] A
sol ution of (2R)-4-bronmbenzenesul fonic acid

8- net hyl - 2, 3-di hydro- [1, 4] di oxi no[ 2, 3-
f1 qui noI i n-2-yl nmethyl est eEXAMPQE@o‘ g, 0.24 mmol),
din. -5

mml) and tr| et hy _mmr{ @1di)daana|lz,3-ﬂgaﬁo I) in

di met hyl sul foxi de (10 nL) was heated at 90 C under
nitrogen overnight. The reaction m xture was quenched

Wa1031LN Thigicompbyed ek deepined axtdescrived for ERampri Dylsime (2R)-4-
mplfq%ci}agg?\ééne(sglfgpl%o acndThe o gﬁl\ ' 5 3'da}}/ydro-tl)(azf]di\é%ﬁg[g%-ﬂquinolin-2-
ylmethyl ester (0.24 g, 0.53 mmol), 3-azetidin-3-ylmethyl-5-fluoro-1-methyl-1H-indole
(0.12 g, 0.53 mmol), to afford 0.65 g of the (S)-enantiomer of the title compound as a
light brown oil. The oxalate was prepared in methanol and collected as 0.047 g of a
yellow solid, m.p. 193-195°C.
Elemental Analysis for: CogHosFN3Oz 2 CoHyO40 1.25 HO
Calc’d: C, 56.83; H, 5.17; N, 6.63
Found: C, 56.56; H, 4.76; N, 6.52

INTERMEDIATE 35
6-Fluoro-1-piperidin-4-yimethyl-1H-indole

[0104] To 6-fluoroindole (1.35 g, 10.0 mmol) in N,N-dimethylformamide (100 mL)
was added a 60% mineral oil dispersion of sodium hydride (0.44 g, 11 mmol). The
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m.), dried over anhydrous sodiumsulfate, filtered,

and concentrated in vacuum The crude oil was col um
woho@rmatsgr aphed on silica gel (5% et hanol - 759€rThgk003/028413

acet at e- 20% hexane). The product-containing fractions

were concentrated in vacuumto give 0.048 g (53% of

the (S)-enantioner of the title conpound as a brown

oil. The dihydrochloride salt was prepared in ethyl

aﬁrﬁitaﬁeev\@@dstﬁféd @ctr@dmaserﬂpé?&areg mejena nlt ehOwsr S90b Irﬁm then 4-

ARV A O oo Rng-(h 8.9, 16Dl G0deA AR the mixure
7 h8RefN0:°Cinda® nitigehtfor612Rourdl, TheQRNENANRS FerBoved in vacuum
2-13-(6-Fluoro-1Hindol -3-yl neth I) i peri din-1-yl neth

yBnd gem@}qqlwltrgmgﬂMeﬁ?d:,h@ndﬂ (350 m Tﬁe solution was washed with 250
f‘rﬁ_d'ﬁa‘ﬁd?]@[ &f 2 | Qd:;Ué?)%' HﬁdrBQﬂ&H aUH Ss&tgwnd (Xl%%us sodium

prepared as describ Exanpl e 2, usin o
bp@ﬁmggﬁt@e@@guﬁzptgfﬁtgd a@r@ and dried over sodium sulfate Filtration,

8c8ﬁ‘6e'ﬂ)fbﬂo7n - PHDUA Snd &@IGﬂnﬁ'&%rﬁ%aﬁa%h}]oﬁUénRﬁ' dél-vdth methylene

yl met hyl ester (0.22
6Chiptids 8s BlusnberYRIPH- 3 05f/|4n6§th9rQ-md1>H “Wensthyriperiging-1-carboxylic
5 a8idHERLYI este?. ?fﬁﬂ‘s%é’le@al l«ﬂas%ués’éﬂléh WEthS/hé‘cetate (100 mL) 10% Pd on

S)-enantioner of the title co ound as a %}? br own
&

O PAbo 1 Sh 58 GHOEAPISHTE a2 40 i o g 1P wbiyp efluxed

Ryt @ir f# @ hegkedriffatiOn 1l2r099lﬁ)fceiﬂe)/fﬁllbﬂéd |d;di|1centratlon in
m p. 50C (dec). Elenental Analysis fo

Q2.

F@cuungg@/e@bg ofihestitle ccwppcygd Ppa \4\41|te6sojr|gczlr{rNMR i@DCI3) doublet
Fetiaslibldts 755 giﬁH ); douSie2Z.0 5N I-g %m&%fﬂ&lﬂ&@‘g .@52&?'139) triplet of
PCT/ US2003/ 028413 EXAMPLE 4 t;l | ndol - 3-v
rEPUets 6:82% (i cloublehB AR (1 -H: e $13.9 542 d)rgabist %02 3 (1 H);
1 conmpound was

LS DoVR Btk Bab AL o Blgycompound
bronnbenzenesulfonlc aci d
8- net hyl - 2, 3-di hydro-[1, 4] &y 'bE [62’ 3- ~qui nol i n- 2-
yl met hyl ester (0.26 g, O. ;
3- azet iA({A borg-hHtindol--yhotethey! eridin-1-y0}-89nethyl-2,3-

dihydro[1.4]dioxino[2.3-f]lquinoline

[0105] [(2R)-8-Methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-2-yllmethyl  4-
bromobenzene sulfonate (0.90 g, 2.0 mmol) and 6-fluoro-1-piperidin-4-ylmethyl-1H-
indole (0.70 g, 3.0 mmol) were combined in DMSO (10 mL) and heated at 80 °C
under nitrogen for 6 hours. The mixture was diluted with ethyl acetate (400 mL) and
washed with 300 mL portions of saturated aqueous sodium bicarbonate, water, and
saturated brine, dried over sodium sulfate, filtered and concentrated in vacuum to a
yellow gum. Column chromatography on silica gel with 1% methanol/chloroform and
recrystallization from ethanol with addition of fumaric acid gave 0.41 g of the
fumarate of the (S)-enantiomer of the title compound as a white solid, m.p. 140-
142°C.

Elemental Analysis for: Co7HogFN3Ooe C4H;04 1.5 H,O

Calc'd: C, 63.26; H, 5.99; N, 7.14

Found:C, 63.58; H, 5.84; N, 7.17
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mmol ), to afford 0.035 g of the (S)-enantioner of the
title conpound as a light browmm foam 1H NVR (500

wObk4/RMBO- D6) . S 2. 74 2.82 (m 3H), 2.90 (d, PCEUR2H3/028413
Hz, 2H), 2.96 (t, J =6.6 Hz, 2H), 3.03 (t, J = 6.6
Hz, 2H), 3.51 (t, J:68Hz, 2H), 3.42 (t, J = 6.8
Hz, 2H), 4.08 (m 1 H), 4.30-4.32 (m 1 H, 4.37 (m 1
H, 6.94-6.97 (m 1 H), 7.04- 7.08 (m 2H), 7.30-7.36
(m 3H), 7.42 (d, J =9.1 Hz, 1 H), 7.48 (d, J =7.9

Hz, 1 H, 8.19 (d, J = 8.5 Hz.. 1 H. EXAWPLE 5
243-(5-Fl uoro-1-nethyl -1 EXAMRLET 3_

ge:]h)él ) 6<Hlubrolt Blindiiylhheth i
i hydr o- I OX1 NO quinoline JO1
conpound was prepmggaﬁmmmg@ﬂpl e 2,

using (2R)-4- bronobenzenesul fonl c acid

8-net hyl -2, 3-dj h dror&14d|ox 23Igino|_in-2-

y [4A06hy | ester[(% b? gioxino[2,3-f]quinolin-2-yllmethyl ~ 4-

-3nﬂil$>ﬂbéﬂiz€né’>swdmfd1l&d 5@ gf 1 LUaRR 8]and@¥hhb‘rb 11p|bbﬂ|dw-ﬂlyﬁnethyl 1H-

to afford

{ BIoB AT a0 B eota SPEbEEHY ARS8 ™) M heRlsdt 30°C

0'uhderTml?odg@ﬁ%raé ﬁoM\@S THeGRR LS w'aQ okl 38| ctid Bcetate (400 mL) and
| ecte of a yellow solid, mp

S35 it B0 Tl bAIOR Bl SaEhA0UeRUs RpBRREgoerbonate, water, and
C%é‘@l%ed bride d‘l%@ovgﬂéé‘dlﬁn s@lfat@ﬁfn?éfed E‘nd éoﬂgentrytedﬁn Q3cuum to a

Found: C, 56.5
VPl ColLR PRPRARGHRRYaNAIIR 48l MBOPeTESEnaYchigsofor and

Tédry’e%lii?iaﬂgl"?'fl%n{ Jsoﬁ%pﬂnollﬁlt@ TR dfrbxcess HCI 1 gave 0.16 g of the
di met ge eor mam de (100 nml) was adde

Wéﬁ@?h'er' f $iser(S)-GRARHoMS f (Re Al rqoa@oeod A% gy goldssolid, m.p.
mapkgec. The -53 WO 2004/ 024730 PCT/ US2003/ 028413

m xture was stirred at_room tenperature under nitrogen
f ElenmgntaliAnalysigder: 4o2sHa0FN3Oz¢ 2 HCI ¢ 1.5 H0

t@g}@daéy@gtmqu d¢ay bobenzyl oxypi peridine (4.0 g, 10
and the 'mxture heated at 70 C under

Eﬂuﬂd;&wﬁﬁéﬁ |166ﬁ8>lNS715rhe sol vent was renoved in
vacuum and replaced with nethylene chloride (350 ni).
The sol ution was washed with 250 nlL portions of 2N
aqueous hydrochl oric aciNTERMEDIATES6aqueous sodi um

1-Piperidin-4-ylmethyl-1H-indole-6-carbonitrile

[0107] To 6-cyanocindole (1.7 g, 12 mmol) in N,N-dimethylformamide (100 mL) was
added a 60% mineral oil dispersion of sodium hydride (0.48 g, 12 mmol). The
mixture was stirred at room temperature under nitrogen for 30 min, then 4-
tosyloxymethyl-N-carbobenzyloxypiperidine (4.8 g, 12 mmol) added and the mixture
heated at 80°C under nitrogen for 15 hours. The solvent was removed in vacuum
and replaced with methylene chloride (400 mL). The solution was washed with 350
mL portions of water, saturated aqueous sodium bicarbonate, and saturated brine
and dried over sodium sulfate. Filiration, concentration in vacuum and column
chromatography on silica gel with methylene chloride as eluent gave 4.4 g of 4-(6-
cyano-indol-1-ylmethyl)-piperidine-1-carboxylic acid benzyl ester. This material was
dissolved in ethyl acetate (100 mL), 10% Pd on carbon (0.50 g) and cyclohexene (3.2
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bi car bonate and saturated brine and dried over sodium

sulfate. Filtration, concentration in vacuum and
woaburm4shr onat ogr aphy on silica gel wth met hpCems2003/028413

chl oride as eluent gave 3.7 g of

4-(6-fluoro-indol -1-yl nethyl)-piperidine-lI -carboxylic

acid benzyl ester. This material was dissolved in

ethyl acetate (100 nmiL), 10% Pd on carbon (0.50 g) and

CYCi® Hﬂ&ﬂ’ﬁ&idea and theARiare! réfhﬁ)@d Qﬂ\deﬁﬁldro é\ﬁfdm%t HYUBs. Filtration
ﬁ&luxed er nitrogen for 2 hours. tratio
t

SHiroolis THIgwed oy IS HERMBom b NEGHV-GavB1-9 f of JikcierRompound

gae/a véhnaa s@n@f 'H-RVIR i(CDE, R OaRMII G .@15 (B Hmuh@etspses 8(1 H); doublet
doubl et ~ of doublets

dB@lﬁ @t 73109ls (13131 Flosinglet 685 Sdbimi @t@l% 39955 ) cioyblet 3.02

F&'(P'Jgttrb[ﬁém%@g?%ﬁz %log's)r%? dga%ﬂ(z'ﬁym @ng ﬁs% @%b (1
(

triplet 2.5 6 (2 H); doublet 1.5 6 (2 H); mJItlpIet
1.2 6 (2 H. EXAWPLE 6 2- (é)flAl\fngEE@J uoro-1 Hi
ndol - 1- yI)nethyIIpl per! - 8- nethyl 2, 3-
B ; - i['] 1 Dpiperidin-4-

[(2R) - 8- I\/bthyl ER  3-dif a1 . 3-f] qui nol i n-
2-yl]methyl 4- brono Mﬂ%‘e afBddifthe o g, 2.0
mmol ) and 6- fI uoro | -pi peri din-4-ylnmethyl-1 H indole
( g9, 3.0 ' (ARuirBinb- ;
(018819, S0 [Pl J@ ARG oletfy i b Aty 4
nmbsomobenzene wlfbuatedomm 29 hyholheed dtrpgrigo4-yimethwridi-indole-6-
PG (r s P A) e orine i 3L 1 BIMTA hoatad pt s0°C
oumlermnhgemfmﬁ hatre, Thelmlemmwamdmﬂedlmhtatrwﬂ acbtiaﬁe (400 mL) and
v llo
ST U S0 T SR oAb BT by Mo e, water, ana
r satusaddchbrinez attied ovér sodien Isalfade, filierdd adkticoncentratied in vacuum to a
fu i Cj v . f I f.th
(R i SRR Binarhafhel obisa P & (airbBicpjoreform and
nrgerysiadiratidnd 20m HEieamohtvwth Additigrsicd flipvaric GRTAHZRMIIW20 g of the
. " d: ; ..99; o 7

Filfiitte o B Eengilcinedof e e mdingga g pddome. 178

PC3U°0S2003/ 028413 EXAMPLE 7

Elemental Analysis for: CogH2gN4Oz* C4H,O4° 0.65 HO

Calc'd: C, 66.23; H, 5.78; N, 9.65

Found:C, 65.89; H, 5.66; N, 9.91

INTERMEDIATE 37
1-(1-Benzhydryl-azetidin-3-ylmethyl)-6-fluoro-1 H-indole

[0109] To a suspension of sodium hydride (60% mineral oil dispersion, 0.19 g, 4.6
mmol) in anhydrous DMF (20 mL) was added 6-fluoroindole (0.65 g, 2.6 mmol) at
0°C. The mixture was stirred at 0°C for 30 minutes, then a solution of
methanesulfonic acid 1-benzhydryl-azetidine-3-ylmethyl ester (0.78 g, 2.3 mmol) in
DMF was introduced at 0°C. The resulting mixture heated at 60 °C for 16 hours.

The reaction was quenched with water and extracted with methylene chloride (3 x 50
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2-({4-f(6-Fluoro-1

H i ndol -1 -yl ) nmet hyl | pi peridin-1-yl}-8-ethyl -2, 3-
wdizoaceof3b , 41 di oxi nof 2, 3-fl guinoline [0106] PCT/US2003/028413

[ (2R) - 8- Et hyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2

-yl ] met hyl 4- nethyl benzene sul fonate (0.50 g, 1.2

mmol ) and 6-fluoro-1 -piperidin-4-ylnmethyl-1 H indole

(0.70 g, 3.0 nmmol) were conbined in DMSO (10 m -) and

hewj.edhatorgdHie Ia aéldﬁés Rabh&W @ith initerq 3080 $nL) T BGedTbwer WinBydrous

was diluted with eth acetate (400 nL) and washed

whediu olfate, {igred and "B? sgiyenirramered eI Mecyyn; Uie crude oil was

bb&&hh%ﬂ%rﬁatod\@bﬁéd oﬁlgﬂca §él é%-@b%dethyl'dé@tatéihé%e?w?ﬁe product-
sodi um sul f at e, [tered concentrated in vacuum't

aconjaining ffagtieRs pr &ﬁﬂC%ﬁfﬁtﬁ?aliWﬁf YT Give §-6@ 9dE7%) of the title
%arhpéuﬁun?é aawb@h /b‘chlr?roﬁf omm B8 G/ §7:1r mha H&T 74 NWfR (500 MHz,

from | sop anol addi ti on_of

S5 0B 5. 08 SOHD (18 Db AT HREED G, Gl 6.57 5
| | ]
(rﬁ ﬂ-é)fgf’ﬁf@?r@@'gggu Hgl—g,of go-yalsg %n”?tﬁ’) 7. 1%2';59536 (IEA Qﬂmn? Qh 7.35 5
60'”: ), [46Q. (g AHN 7. 51 Found C, 60. 45 H 6. 38 N
7.15 | NTERVEDI ATE 36 1- Pi peri di n- 4-yl met hyl -

H i ndol e- 6-carbonitrile I 0107| TQ 6- cyan0| ndol e (1.7

g, 12 mmol) in N, N-di ne&h . (100 nm.) was

added a 60% m nqrgetiRiin-39iIHBATV6FudE-1$RdeB hydri de

(0.48 g, 12 mml). The mxture was stirred at room
+ tenperature under nitrogen for 30 mn, then 4-

t Rﬂybpxymﬁﬁﬂuﬂe-&Hcatm&ﬂymyltaaéﬂ@ihwlmetrgg d—ﬁho?o-g H-iddole (0.6 g,

ture heated C und

d
nﬂ@r'ﬁ@@ﬁ pladiin g GrOON{HR%s sRAERRUNRRNT, %ﬁﬁ\?@'&m fprmate (0.2 g,
V8 oUMol)aiRdeth&i A28 tnlvy Wéls Fatfulyd esre3e Migr i dR m&s}em@s filtered

The sol utjon was washed with 350 nL portions of

YN eelite, raé‘F'eH‘eaa‘Bhé%UsreWPﬁ rHNSIeE AAF AL e DiRhisgyimethane was

S Alntva b & titUtlifg t@@s@bb%h@ﬂﬁr ﬁl@myléﬁb%bﬂof'l@é @nd decanting. The
Filtration, concentration in vacuum and

c FAeARING BFosglyAt WahdHgd wRaer yapUUR.{ Fh%'?‘ﬂ?l”é"ﬁ%r 'aé e dirgefly used in
aﬁeﬁlsté@rwutr@avmnﬁeﬂplmﬂ@éno% (6- _ _

cyano-i ndol - 1-yl net hyl ) - pi peri di ne-1 -carboxylic acid
benzyl ester. This material was dissolved in ethyl

acetate (100 nL), 10% Pd gxampbem (0.50 g) and

cye I2-0[ Q %—%ﬂ?org?i L&ol-1 -?rlsmet_l'lvl)-azetidinﬂ -ylmethyl]-8-methyl-2,3-dihydro-

[1.4]dioxino[2,3-flquinoline

[0111] A solution of (2R)-4-bromobenzenesulfonic acid 8-methyl-2,3-dihydro-
[1,4]dioxino[2,3-flquinolin-2-ylmethyl ester (0.4 g, 0.93 mmol), 1-azetidin-3-ylmethyl-
6-fluoro-1H-indole (0.19 g, 0.93 mmol) and triethylamine (0.19 ml, 1.4 mmol) in
dimethylsulfoxide (20 ml) was heated at 90°C under nitrogen overnight. The reaction
mixture was quenched with 1N sodium hydroxide and exiracted with methylene
chloride (38 x 80 mL). The organic layer was washed with water (3 x 50 mL.), dried
over anhydrous sodium sulfate, filtered and the solvent removed under vacuum. The
crude oil was column chromatographed on silica gel (3% methanol-ethyl acetate).
The product-containing fractions were concentrated in vacuum to give 0.1 g of the
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WD 2004/ 024730 PCT/ US2003/ 028413 g, 40 nmol) added,

and the m xture refluxed under nitrogen for 15 hours.
weoizbdariasizon through celite, followed by conceRCTAS2®B/028413

in vacuumgave 1.9 g of the title conpound as a white

solid. "HNWR (CDCI 3): doublet 7.6 8 (1 H); singlet

7.55 8 (1 H; doublet 7.2 8 (1 H); singlet 7.13 8 (1

H); singlet 6.25 8 (1 H); doublet 3.9 8 (2 H); doubl et

3 (D 2enabtidribedtbf; thé fildtethpelindasta brdwr)sil. dﬂ%)@ﬁfogbn%lcﬁldé 3alt was

}(_%repgugeld}\étel ef t%tg&ndkggq}%qd s ﬁygb"‘b%‘ﬁhé mp: 138°C (dec)
nefeaae’anaﬂ |P@\élv@i@|fblﬂ -GNl FNED 0 DI0I s fibon- 4- Vi | -

tril 0108
[QQEQ—O ﬁg«f’ﬁ@ﬂ g?g '}r!}:7h§1j£o[ 1, ]4] di oxi no[ 2, 3-f] qui nol i n-

2rylddret b bodH, HBrMobegzene suI fonate (0.90 g, 2.0
mol ) and 1 -pi peri di n-4-yl methyl -1 H i ndol e- 6-
carbonitrile (0.72 g, 3.0 mMmvl) were conbined i n DVSO
(10 m_) and heat ed at SQ'NJ'ERmEmATEBgogen for 6 hours.
1 eth | qcet tel 400 rrL

1 . ) tyl ester
SOdI um b| car bonate, water, and saturated brine, dried
0 0 msulfate, filte once ted in

vliah, SJBL%SUS%W'WM LIRS S phiiRpersin. 042 g, 105
Shinhcﬂ)amgﬂhymdd@ DIAF o hﬂr)alvés:bhdﬁooﬁmumgm@le (1.28 g, 5.0 mmol) at
B he i Lol SRR Mo 5L 8Pflct o -t
(5)311%%&5/516?1@]-@ efidive- Uc&ﬂb@xﬂn@f&mﬂféﬂr @ﬁyl%sml 1%1 |4|2dmmol) in

CaRiFons nsobeas ST dhe cé\sr@@)@'gﬁtl{tﬁ ngaipg.at Q0" cggmight. The
Feddadon @as%e%@hed"wnﬁ Wher Bhd %X@écté&\mﬁﬁ'\ﬁghﬁigﬁe Zhiloride (3 x 50

1- (1- Benzhydryl -azetidi n-3-yl net hyl )-6-fluofo-1
HrLhddhe qrganiojay®owas sasped sithrwaser €ox |5Qnmh)ydrledj@vqr6®%ydrous

' ' rsj 1 I .
ﬁ(ﬁdﬂ osuui* & %Miﬂlt%'%g a:‘licfg%%taggggveg{ g P%%%C)ﬁ aor eT?%.CéLg e oil was -
gpolﬁmﬁ chmarhjitogtaph@d.onTsikcargedt (120% wﬁwl ad:etated@xane)OCT e product-
3 e s .
2SI ThonbdSen AU Bl TELUPRS Y 6855 (504 or e e
moorhpound aDRFight rawrt oﬂndM&&Sam/@ﬁS? TBM + &Bll fh-l rryle (500 MHz,
OB, N6 PE EbHET d2.1 8% 546, BRY B33 5 (m, 1H), 3.3 5 (br, 2H), 3.73 5
(br, 2H), 4.08 & (t, J = 6.9 Hz, 2H), 6.39-6.40 & (m, 1H), 6.82 & (m, 1H), 7.32 & (m,
2H), 7.48 5 (dd, J = 5.5, 8.7 Hz, 1H).

INTERMEDIATE 40
1-(2-Azetidin-3-yl-ethyl)-6-fluoro-1 H-indole (4)

[0113] A solution of 3-[2-(6-fluoro-indol-1-yl)-ethyl]ethyl]-azetidine-1-carboxylic acid
tert-butyl ester (43 mg, 0.14 mmol) and ethereal hydrochloric acid (0.27 mL, 0.26
mmol) in methanol (10 mL) was refluxed for 2 hours. The solvent was removed
under vacuum and the crude oil was washed with saturated sodium bicarbonate.
The mixture was extracted with methylene chloride (3 x 80 mL). The organic layer
was washed with water (3 x 50 mL), dried over anhydrous sodium sulfate, filtered
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The reaction was quenched wth water and extracted

with nethylene chloride (3 x 50 -56 WD 2004/ 024730
wOeCTi#40$2B03/ 028413 nlL). The organic | ayer wasPGagisem3/028413

with water (3 x 50 nL), dried over anhydrous sodium

sul fate, filtered and the sol vent renoved under

vacuum The crude oil was colum chronmat ographed on

silica gel (10-30% ethyl acetate-hexane). The product-

caﬁ& gHadong@nt FerdvednmdBEVRUGPNE Siver2d g of ﬁﬂﬂﬂct\/a%cé)b%\l\h%ll The

O 60 5 of the title nd as
g%ﬂ phlg “ée )&_ﬁ W%p@pgre(ﬂmsmq_ﬁxpeggﬁ% ? gggcmﬂgﬁc acid to vyield
DN@QId:@f)the il &ﬁp&&d@s(d‘?el@ﬁ)soh@hﬁﬁo&al&'?deﬁ r(\gl 120=|)23°C
4. 29- (m (m 1 , 6.78 6 (m
1%%@9@%%@155% * HEl 1@#’2@2 6 (m 4H)
7Bk 0389 81; .46, 1076910 6 (m L M. | NTERWEDI ATE 38
di n-3 MI”E hy] 6 | uoro-1 Hindole [0110] A
nfgﬂuig §9.67; H, 6.36; N, 10.5
1- (1- benzhydryl - azetldln 3-ylnmethyl)-6-fluoro-1
Hindole (0.6 g, 1.6 mmol), palladiumon carbon (10%
cat.anount) and amonium formate (0.2 g, 3.2 mmol) in
et hanol (20 nmL) was refluxed for 30 mn. The mxture
was filtered through celite and the solvent renoved
under vacuum Di phenyl net hane was renoved by
triturating the residue with ether, nethylene chloride
and decanting. The remaining product was dried under
vacuum The crude material was directly used in next
- step without further purification. EXAMPLE 9
2-f3-(6-FI uoro-indol-1 -ylnethyl)-azetidin-1
-yl met hyl ] - 8- net hyl - 2, 3-di hydr o-
[1,4]dioxino[2,3-f]guinoline [0111] A solution of
(2R) - 4- br onobenzenesul foni ¢ acid 8-net hyl -2, 3-di hydr o-
[1, 4] di oxi no[ 2, 3-f]quinolin-2-ylmethyl ester (0.4 g,
0.93 nmmol ), 1-azetidin-3-ylnethyl- 6-fluoro-1 Hindole
(0.19 g, 0.93 mmol) and triethylamne (0.19 m, 1.4
mmol ) in dinethylsulfoxide (20 m) was heated at 90C
under nitrogen overnight. The reaction m xture was
guenched with 1 N sodi um hydroxi de and extracted with
nmet hyl ene chloride (3 x 80 nL). The organic |ayer was
washed with water (3 x 50 nL), dried
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over anhydrous sodiumsulfate, filtered and the

sol vent renoved under vacuum The crude oil was
woaburm4shr onat ogr aphed on silica gel (3% PCT/US2003/028413

nmet hanol - et hyl acetate). The product-containing

fractions were concentrated in vacuumto give 0.1 g of

the -57 WD 2004/ 024730 PCT/ US2003/ 028413

(S)-enantioner of the title conmpound as a brown oil.

The hydrogen chloride sal gxapfPLEPi@pPared in ethyl

acetate and collected as a yelTow saolid : 138C
GBS 5 Baaroiniak iy et Sgeti o smeskulipirmti2.3-difydro-

H20 "Calc' d: C, 56. 56 aldioxindi®:3-Nbuikofide Found: C,
56.59; H, 5.87; N, 7%?5&%39‘.

3-f2-(6-Fluoro-indol-1-vi)-ethyllethyll-azetidine-I|-ca

?ﬁ)ﬂﬂ ic ﬂcé&ut‘i&f bfg hbﬁ)?ﬁ&fenzél%%%ma— G %Hﬁ&ﬁﬂ% @ ihydro-
sodi um m ner al di spersi on,

;‘ﬂd'oﬁﬁ@[?)g ﬂ%'%'ﬁfdﬂ@\?ﬁ‘)’bﬁﬁte(i@ 4$L)3 R awerlly 10(2 aze%dm -3-yl-
6eﬁ1§/l9l@ff®bFBj@Hﬂnc(ole ?JBQEQ% P98 i) Ancﬂrletr@ﬁmlﬂ_@@) Mntt l1r.'-$5‘mmol) in

was” Stirred 0 m nut es hen'a sol ution
3dl[¥’@1|’(yﬂ%ﬂ|fg@ﬁ% 20 mL) was heated at 90°C under nitrogen overnlght The

Arealidro myik@re k! amérlcr@aemmlfw doulftih B9¥txide B8R dexin@bled with
brtneé"{gl ester (1.51 mmol ) in DVF was introduced
a

oneIorBLB0% o ML) TP ORI Byohtias GesBu P drater (3 x 50

_ ?1 dr%@cé\}e@rénﬂ?&oﬂél@ﬂ@ib@ldsdﬂaié‘ fwaﬂeararwmee@a\rea@mﬁoved under
Wlt mathrx]ll ene chl O“dQAHI(" 50 2) The org

| VBRSHMg ENGaRide PiaTC @,ch(o\gne;gog;’g gd) on 3“'?%89'0(\79%3 methanol-

aé‘th}’ldi’c@té‘ie) SO piﬁd@ﬂjcfnﬂhiﬂmgﬁfdcﬁ@rﬁéﬂﬂe@%n%tﬁé@é& in vacuum to give

er vac de oil

renove oluy
cPBdhel @SRS})E%P"'BH‘%P V@é'ﬂsé%mtp?@%' &t HWVOW“ oll: The hydrochloride

agat \BALplapy AN ethiNscaRite dHE bollé@fé’déﬁ élyél@wf sfoﬁ@tmg:n $15°C (dec).
wer e concentrated under vacuumto ive 0.89 g (66% of

t Blemenial Analysisol:, festzee™Ne Q2 gCls0 0|I M5 ES nmle
6@5I062M5‘7|7@*'1-l 5.67;MVR.£500 MHz, DMSO-D6): 1.29 6 (s,

1 97 6 2.336 (m 1 H, 3.36 (br,
un C7§768 'ﬂbﬁgé%?é&.os 6 (t, J = 6.9 Hz, 2H),
6396406(m 1H, 6.826 (m 1H, 7.32 6 (m

2H), 7.48 6 (dd, J—55 (. Hz, 1 H). | NTERVEDI ATE
40 1-(2- Azet|d|n3yl oro-1 Hindole (4)
[q h-(8-n -dioxino|2,3-f umohn-2-vlmethyl)l-azetlnm-3-
i%(éf uoro-In -e c}i etg*a\zetldlne- -ca
e-6-carbonitr

rboxyllc acid

[0115] A solution of (2R)-4-bromobenzenesulfonic acid 8-methyl-2,3-dihydro-
[1,4]dioxino[2,3-flquinolin-2-ylmethyl ester (0.21 g, 0.45 mmol), 1-(2-azetidin-3-yi-
ethyl)-1H-indole-6-carbonitrile (0.11 g, 0.52 mmol), which was made in two steps
from 6-cyanoindole according to the procedures described for Intermediates 40 and
41, and triéthylamine (0.14 ml, 1 mmol) in dimethylsulfoxide (20 ml) was heated at
90°C under nitrogen overnight. The reaction mixture was quenched with 1N sodium
hydroxide and extracted with methylene chloride (3 x 80 ml). The organic layer was
washed with water (3 x 50 ml), dried over anhydrous sodium sulfate, filtered and the
solvent removed under vacuum. The crude oil was column chromatographed on

silica gel (10% methanol-ethyl acetate). The product-containing fractions were
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tert-butyl ester (43 ng, 0.14 mmol) and et hereal
hydrochloric acid (0.27 nL, 0.26 nmmol) in nethanol

w0 2004rm2)730@s refl uxed for 2 hours. The sol vent PG@aAIS2003/028413
renmoved under vacuum and the crude oil was washed
wi th saturated sodi um bi carbonate. The m xture was
extracted with nethylene chloride (3 x 80 nL). The
organic layer was washed with water (3 x 50 ni),
didrnentPed irdvtvdinay iv%Qﬁd)&'ngHef S‘}-@naﬁtloﬁﬂe@ bEthe title&oMBound as
2004/ 024730 PCT/ US2003/ 028 and t he sol vent renoved
v BEWNn Rk ulhf kyirgghitidesaliyvastprepasad it ethyl acekiteapd pllected as a
TWeflowauid:3@86w shld? . gler 438t (deds prepared usi ng excess
et hereal hydrochlaoric acid t 20 ng of the

tﬂem@m%mcawwﬁga% AR Sonl or Lde. ' p.

@Qcé@%gzﬁwmw 1A@al yS|s for: C13HI5FN2 HCl.O0.4
H, .46; N, 10.69 Found: C,

Nk
QMCHSS %731'5569 Nld 99 - 59 WD 2004/ 024730
PCT/ US2003/ 028413 EXAMPLE 10 2-{3-

f2-(6-Fl uoro-indol -1-v|?-eth [l -azetidin-1-vinmethvl}-8
- net hyl - 2, 3- di hydr o- fl-ﬂirﬂﬁﬁﬂw—@#b-flgui noline
[01134 14ﬁe‘iﬂh ﬂ Azétfdin-3R)-frei HRetRACAS Il e 5 carbonitrile
1 y rO'
[1 4]d|0X|no[2 3-t]quinolin-2-ylnethyl ester (0.43 g,
&o eml §o|utibn(021age¢1tzhyary1 33a2(=.|t|d1n@tﬂwérbalﬁelﬁ)}déql1@'Q— 4.0 mmol), 5-
ol e

and trjethylamn
HANRRHIRBiE)0. 2 MR PR OB TE 0. TG, e TRbdp Ggpthanl
a(f409|9|§ Wasl eEfluXetir 08 SN hewe! nm@trea&m wé@@%bhéﬁt%dmlvttﬁ gﬁeﬁer and
uenc 0 e an rac
ety melledi coliida (b 5 o0 e ori G e ES Washed with

| RyeF (Q‘@%O"P‘ﬁl? h#dd \Uvépaﬁ’fﬁﬁlﬁfus (s%d?&nﬁé\.llfaf@—}llte@ﬂ 'aﬁa s8NBht removed
anhydr ous sodi um sul fate, | tered and the sol vent

r WiV e@cuwder Theazru@ﬁmoﬂnms @hme,at@grapm og oBigiage (30-40% ethyl
Cﬂe@ﬁ@t@%%ﬁﬁtﬁgngg e b I%‘au&eéon(aln%@ FRERME Here @bRYdntrated under

acetate uct-contal nin actions were .

c\aegEmt ﬁOagneej 0i7ng 4Xaueh the tkye\mmp@uad gsc&fhghhaellow oil. MS ES m/e
f |

T?? ﬁ\@ FRNiMRT 556 ﬂtu %@sé%rgg{%@] gp 584 gﬁ 1H), 2.85 3

atml dol 2@6t2a@|9 éérru %Ifﬁ 65\/59@1 8id), 4390 (ar138), (Adé%ﬁ (d, J 8.8 Hz,
1H), 7.07-7.21 & (m, 5H), 7.23-7.38 & (m, 6H), 7.47 & (m, 2H), 8.07 & (m, 1H), 11.54

8 (br, 1H).

INTERMEDIATE 42
3-(1-Benzhydryl-azetidin-3-ylmethyl)-1H-indole-5-carbonitrile

[0117] A solution of 3-[(1-benzhydryl-azetidin-3-yl)-methoxy-methyl]-1H-indole-5-
carbonitrile, triethylsilane (5.5 ml, 34 mmol) and-trifluoroacetic acid (6.6 mL, 86 mmol)
in methylene chloride (40 mL) was refluxed overnight. The reaction was poured into
ice and neutralized with concentrated ammonium hydroxide. The mixture was
extracted with methylene chloride (3'x 100 mL). The organic layer was washed with
water (3 x 80 mL), dried over anhydrous sodium sulfate, filtered and solvent removed

under vacuum. The crude oil was column chromatographed on a Biotage (40% ethyl
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El emental Analysis for: C26H26FN302.2 HCl .2 H20

Calc'd: C 57.78; H 5.97; N, 7.77 Found: C, 57.48;
weol20@/00230N, 7.60 EXAMPLE 11 1-{2-f PCT/US2003/028413

1- (8- Met hyl - 2, 3-di hydr o-

f1,41-di oxi nof 2, 3-fl gui nol i n-2-vl net hvl)-azeti ni n- 3-

yll-ethyl}-1 Hindole-6-carbonitrile [0115] A solution

of (2R)-4-bronmobenzenesul fonic acid

??@étgmexané’ihéiéh)é?f Phe product—contamm fractions were concentrated under
i OXi_no

sl give é%@g (§ éIQ Sﬁi{hlﬁ%ge yprhwggélr@/@s) g %tegF oil. M% Eg m/e 378 (M
Fhlmddhqmﬂqeo@mmt UM@QJD@ 2Y43.785%d, IAYPL b6 dai gB e/vaﬂz 2H),

made in two st anoi ndol e_accaor

in
B3l L& Bdeh ARG Ich (5 By TaB/al7e8 (o SEhd 247 20 dm, 5H),
t Vlsetmﬂ @mrﬂesm)oﬂé" 4, J 1 gaBk) 1H)Ng @7 e hyH)s wh 398 (ﬁe 1H).
(20 heated at 90C under nitrogen overni ght.
The react| on m xture was quenched with 1 N sodi um
hydr oxi de and extract ediNTERMVEDIADE 8a9e chl oride (3 x

80 m). The organjc | ayer was . washed th ter (3 X
50 m), dried o%ﬂ@#ﬂ@%@%ﬁ&hﬂéﬂ—@-flltered

and the solvent renoved under vacuum The crude oil

TR ol TR Bk 21 OpIaVHE Br Sl ol itole-5-catbonit
f (@qblaan@ W8 'Bmob),68kIMEluR D8 /cibA3Q 07T U@)Z aﬂaléafaﬁé&&n formate
7entr ted in vaguum%q\)I ive

oL S oy RTS8 ) U alinat 8 2 h G g misture was

Thieerby dho0dh eelitgeariadhe sudenp répaver uhderetdelimac Biphkaylimethane
andcolle eIIo sol.i d: eIIovi/soI|

- Thaeitned SerbrafetS e yrtt Pie! ReflpitsSAR decanting

HChe 2e|’$aa|1r121@ ptﬁdbtﬂ whs &riecb8ndi?; valduurh., 9'Bne Bhudd (mé&érial was directly
Fou Q0. 00 I NTERMEDI ATE 41

'“é\?ﬁfzﬂ%‘r &‘5 %51/? 3891('@ - et hoxy- met hyl | - 1

H-| ndol e-5-carbonitrile [0116] A solution of

1- benzhydryl - 3-azeti di ne- g@ﬁiﬁgyde (1.0 g, 4.0

mmol ), 5- cyanoi ndol e (2. : ), and sodi um

hy 8methgle2-f$(5Lethyl-4 HEndoR8yIrmethyBidzatidin-1-ihiethy-2vBdihydro-

\TNZI lelrjxggdf or 6 hour Sr1 I%?O)EISO té ﬁqumo lnguenChed with

[0119] This compound was prepared as described for Example 10, using (2R)-4-
bromobenzenesulfonic acid 8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-
ylmethyl ester (0.4 g, 0.9 mmol), 3-azetidin-3-yImethyl-5-methyl-1H-indole (0.19 g,
0.9 mmol), to afford 0.15 g of the (S)-enantiomer of the title compound as a light
brown oil. The hydrochloride salt was prepared in ethyl acetate and collected as a
yellow solid, m.p. 150°C (dec).

Elemental Analysis for: CogH24N4Os 2 HCl » 2.5 H,O

Calc’d: C, 58.76; H, 6.45; N, 7.95

Found:C, 58.82; H, 6.23; N, 7.77

[0120] When ranges are used herein for physical properties, such as molecular

weight, or chemical properties, such as chemical formulae, all combinations and
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extracted wth nmethylene chloride (3 x 100 m ). The
organic | ayer was washed with water (3 x 80 m),
wdnrbed20er anhydrous sodi um sul fate, filteredrPamnaS2003/028413

sol vent renoved under vacuum The crude oil was
chr omat ogr aphed on Bi ot age (30-40% et hyl
acet at e- hexane/ hexane). The product-contai ni ng
fracti ons were concentrated under vacuumto give 0.7
gsmﬂo’é‘%@bu@ft.oh@eoft kdrlges C@éﬁéﬂién@niﬂ)‘éd%én'tsghher)éﬂ 2@V iftiehded to be

M5 ES nle 6 (M- H) H NVR (500 MHz, DWVSO- D6):
2'“&5‘8(M 1H) 2.58b(m 1 H), 2.85 6 (m 1H,
2 91 2.99 6 (n1 ZFD 3 05 6 (s 3H), 4 35 (br 1 H),

21, e P oaiotar Pl

7[05@1 %dl?(ﬂ?SLm of qac@p r(tnﬁ)atgrpiq)appgcaé@n@rldnﬁ) lcﬂjon cited or
13eStibed ihthis doddment Mi&r) ﬁqEErp‘b?ated herein by reference, in their
3- 61 Benzhydryl - azeti di n- 3-yl net hyl ) -

WEWt e-5-carbonitrile [0117] A solutlon of
3-[(1-benzhydryl -azeti di n-3-yl ) - net hoxy- nethyl]-l
H-indol e-5- carbonitrile, triethylsjilane (5.5 m, 34
RIBRT ana Thos ISG0Fb 4% 406 carhetil apHIegiae Tasemimeibys Ghanges and
nﬁfohkﬂb@lﬂfhscéﬂn%é #Rdé 46 the- brefdibed %bb@iﬁa@n&V&rtﬁé gmem.am @nd that

dinto ce and npeutrali zed

BRI EPaES AN GRS ar 96 A0S WGP dhrRPRITBS  the spir of the

eKﬁléﬂﬂirﬁld g, hihaedtone| Gﬂl@n@éﬂ Qnatdme( apzenbréa &kims Ebeer all such
ani ¢ | .ay

8‘@@'6%’ QW&SJ%EWQ Qi *lﬁﬁ"é%?ﬁ'%aé'd ngPFP% g tgﬁ “é?ﬁat'O”
sol vent renoved under vacuum The crude oil was

col utm chr omat ogr aphed on a Biotage (40% ethyl -61 WO
2004/ 024730 PCT/ US2003/ 028413 acet at e- hexane/ hexane) .
The product-containing fractions were concentrated
under vacuumto give 0.56 g (86% of the title
conmpound as a clear oil. M5 ES W 378 (M + H+;, 'H
NVR (500 MHz, DMSO-D6): 2.74-2.78 6 (M 3H), 2.96 6

(d, J =6.7 H,, 2H), 3.216 (t, J 6.4 Hz, 2H), 4.4
6 (s, 1 H, 7.15-7.17 6 (m 2H), 7.24-7.29 6 (m 5H)
7.38-7.418 6 (m 5H), 7.47 6 (d, J 8.4 Hz, 1 H),

8.07 6 (s, 1 H, 11.37 6 (br, 1 H). |NTERVED ATE 43
3-Azetidin-3-vimethvl -5-nethyl -1 Hindole [0118] A

m xture of 3-(1-benzhydryl-azetidin-3-ylnethyl)-1

H i ndol e-5-carbonitrile (8) (0.56 g, 1.5 mmol),

pal | adi um on carbon (10% 0.1 g) and ammoni um f or mat e

NI
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(0.37 g, 5.9 nmol) in ethanol (20 m) was refluxed for

2 hours. The mxture was filtered through celite and
woheosgésent renoved under vacuum Di phenyl net RanaS2008828413

renmoved by triturating the residue with ether,

met hyl ene chl ori de and decanting. The renaining

product was dried under vacuum The crude material was

directly wused in next step. MS ES me 200 (M+ H".

EXAVMPLE 12 8- Met hyl -2-f3-(5-nethyl -1

H i ndol - 3-vl net hvl ) - azet i di -L- met hyl | - 2, 3- di hydr o-

f1, 41di oxi nof 2, 3-f | gui nol i 19] This conpound was

prepared as described for Exanple 10, using (2R)-4-

br omobenzenesul fonic acid

8W%€¥ §yainedisyi hydr o- [ 1, 4] di oxi no[ 2, 3-t qui nol i n- 2-

yl met hyl ester (0.4 g, 0.9 mol),

3-azetidin-3-XIneth | -5-methyl -1 Hindole (0.19 g,

019 nMmPBICPMPPYNLPHTRUE 115 g of the (S)-enantioner of

the title conpound as a light brown oil. The

hydrochl ori de salt was prepared in ethyl acetate and

coll ected as a | Low @olid, mpgC C (dec).

El emental Anal ysi §\fd :9 6H24I>¥fg .'-%%)HCI.Z.S H20

Calc'd: C 58.76. H 6.451 N Nz 95 Cerl)e-C58. 82; H,

6.23; N, 7.77 n rdange used herein for

physi cal propertie such as nn“ mr weight, or

chem cal properties, such as chem cal fornul ae, al

conbi nations and -62 WO 2004/1024730 PCT/ US2003/ 028413

swﬁ&gnpinations of ranges specific enbodinents therein

are intended to be included. [0121] The discl osures

of eac@ipatent, patent application, and publication

cited or described in this docunent arQ%herby

i ncorporated hereipn by reference, in thgrr entirety.

[0122] Those skj eci ate that

nuner ous change R& to the

preferred enbeodi n&nt s Yof the T nvention and thhat such

changes and nodi fi 1 oR8 can be nade w

departing fromthe spirit of the

a b

dinthe art will gp
;nﬂ@ifiQﬁtions can

R', R® and R® are, independently, hydrogen, hydroxy, halo, cyano,
carboxamido, carboalkoxy of two to six carbon atoms, trifluoromethyl,
alkyl of 1 to 6 carbon atoms, alkoxy of 1 to 6 carbon atoms, alkanoyl of 2
to 6 carbon atoms, alkanoyloxy of 2 to 6 carbon atoms, amino, mono- or
di-alkylamino in which each alkyl group has 1 to 6 carbon atoms,
alkanamido of 2 to 6 carbon atoms, alkanesulfonyl of 1 to 6 carbon atoms
or alkanesulfonamido of 1 to 6 carbon atoms;

X and Y are, independently, hydrogen, hydroxy, halo, cyano, carboxamido,
carboalkoxy of two to six carbon atoms, trifluoromethyl, alkyl of 1 to 6
carbon atoms, alkoxy of 1 to 6 carbon atoms, alkanoyl of 2 to 6 carbon
atoms, alkanoyloxy of 2 to 6 carbon atoms, amino, mono- or di-alkylamino

in which each alkyl group has 1 to 6 carbon atoms, alkanamido of 2 to 6
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invention. It is, therefore, intended that the

appended cl ai ns cover all such equivalent variations
wagod4aké73 thin the true spirit and scope of t RET/US2003/028413

i nvention.. -63 WD 2004/ 024730 PCT/ US2003/ 028413

CLAIMS What is clainmed is: 1. A conmpound of Formula

l: RQ(CH2)MNr(CH2)p Q X O (CH2)n Y1 wherein Q

iszN R or RB R R bRl R and R3 are,

i ndependegtdon, E'tbﬂstg%.'ﬂeanBMﬂfoﬁiﬂy ofhako, toCyenoearbon atoms or
car boxanm do, car boal k of two to six carbon ato

trifluor @i@ﬁﬁ%'fona@l%‘i’f bfio & W BRMMSoRT At BRR Y- é@'??&)@?gether
of 1 to Go@ar bpr qrtﬁ(n5)aJN<anosN GIRY2C(HPR-CH-C ar RIT(RY)-N=CH-,
at ons, aI kano ony of 2 car ban toms am no,

nono- -Ngtl DQ]sI -B- QQR%TN\A% - QQ%I%—%'I"kyI group has

lto 6R€§ﬁ@ﬂﬁ afd, %Hépen@éﬂﬂ nWHr@bbnOﬁalg étﬂlr@ ﬁ@h@oﬁr di-alkylamino
atons, al kanesul f car bon at

al kanesul™ Whighieaeh 6%3"19@‘60 %a%bF%%ﬁaVQPB ﬁ%om%@ra?ﬂ'ﬁ" 9f hijab carbon

mdepend%,ﬁy, hydr ogen, hydroxy, halo, cyano,
car boxagp d car boal koxy of two to six carbon atons,

triflubr dffr@fq‘iwen 13k ofot 1016 eyben aeR%Hon at ons, al koxy

of 1 tgp76s ﬁ?(ﬂrb?éh atavcsmmﬂ@drlsmeﬂwl pehiafiub@efhyt; %[nhlﬁ@ mono- or di-
atons, al ka 6 carbon at ons, g
mono- or a4k ag¥w|naw ﬂlbeach alkyl group has 1 to 6 carbon atoms or alkyl of 1

to 6 carbon atoms;
R® is hydrogen, halo, trifluoromethyl, pentafluoroethyl, or alkyl of 1 to 6
carbon atoms;

Z isO,S,or NR% in which R%is hydrogen or alkyl of 1 to 6 carbon atoms;

=]

is an integer 0, 1, or 2;

m is an integer from 1 to 4, provided that m + n < 4 and that whenm =n = 2,
and Qs b then X and Y are not NH-C(R®)=CH-;

p is aninteger from 1 to 3, provided that p + nis 2 or 3;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1, wherein X and Y, taken together, form
—N=C(R*-C(R°®=CH- or a pharmaceutically acceptable salt thereof.

3. A compound according to claim 1 or 2 wherein Q is
Z
' / \/R3
P \
a

or a pharmaceutically acceptable salt thereof.

-85 -



in which each alkyl group has 1 to 6 carbon atons,
al kanam do of 2 to 6 -64 WO 2004/024730
wWOeCTi#032B03/ 028413 carbon atons, al kanesul f onpCTAK2M3/028413
to 6 carbon atons or al kanesul fonam do of 1 to 6
carbon atons, or X and Y, taken together, form
-N=C(R4) - C(R5) =N-, -N=C(R4) - C(R6) =CH-, - N=C(R4) - N=CH ,
-NeC(R4)-O, -NHC(R7)=N- or -NH C(R8)=CH; R4 and RS’
age, i pdepesiaatderordmgdioog8nondal BlaindTi 16,3, MHeesin A is NR® or a
di-alkylampo in i ch each_al kyl group has 1 to 6
CBIFEHH}?CQP%?‘EV arceRtapin safiitherepl, 6 carbon atoms: R6 is
hydrogen or alkyl of 1 to 6 carbon atons; R7 is
hydrogen, hal o, trif] uaoronethyl, pentafl uorqethyl,,
afit no. AESHPOUBY ageordgo BRHORE o (RS d HOda el s O or 1 or a
Opkathaaastichlly Scdeptadidaan taéress or alkyl of 1 to 6
carbon atons; R8 is hydrogen, halo, trifluoronethyl,

pent af | uoroethyl, or alkyl of 1 to 6 <carbon atons; Z

i 8. 0, A& copipoiid actdtdngits AniRdnk f Bl gad 50 whatdiy i i8f1 t 3 or a
to 6 carbon atons san*nteger O, 1, or 2; mis

c.ooni
aRh3masgeicaly acreptable SR RPIS0T ded that m + n < 4 and
that when m=n = 2, and Qis b then X and Y are not

R8) =CH- ; is gn integer from1l to 3 rovi ded
L\IE.LatC( pg\lcolmqogng as?oralpg tgan Oﬁﬁéﬂf r?g]érgﬁﬂiteﬁ’l ereinpisior2ora
apk&rpiaabliatyphdceptadlecedit théeofh conpound according to
claiml1l, wherein X and Y, taken together, form
-N=C(R4) - C(R6) =CH or a pharmaceutically acceptable
s8l t t hesoagound acordingno wng one ad cliimg 1tto 7¢ wiersirl Rd1is Bydrogen,

Wﬂgl{),e é:)pang, j[rﬁluor%me%c’yl, alﬁ<2yl ¥ 110 6 carbon atoms or alkoxy of 1 to 6 carbon
atoms or a pharmaceutically acceptable salt thereof.

9. A compound according to any one of claims 1 to 8, wherein R? and R® are
independently selected from hydrogen, hydroxy, halo, cyano, carboxamido, alkyl of 1
to 6 carbon atoms, or alkoxy of 1 to 6 carbon atoms or a pharmaceutically acceptable
salt thereof.

10. A compound according to any one of claims 1 to 9, wherein R* and R® are
independently hydrogen, amino or alkyl of 1 to 6 carbon atoms or a pharmaceutically

acceptable salt thereof.

11. A compound according to any one of claims 1 to 10, wherein R” and R® are
independently selected from hydrogen, trifluoromethyl, pentafluoroethyl or alkyl of 1

to 6 carbon atoms or a pharmaceutically acceptable salt thereof.

12. A compound according to any one of claims 1 to 11, wherein R® is hydrogen
or alkyl of 1 to 3 carbon atoms, Z is NR® in which R® is hydrogen or alkyl of 1 to 3
carbon atoms, nis0 or 1, mis 1 to 3 and p is 1 or 2 or a pharmaceutically acceptable
salt thereof.
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or a pharmaceutically acceptable salt thereof. -65 WO
2004/ 024730 PCT/ US2003/ 028413 4. A conpound accordi ng
woaoamg4sne of clains 1 to 3, wherein Z i s NROPOT/US2003/028413

pharmaceutically acceptable salt thereof. 5. A
compound according to any one of clains 1 to 4,
wherein nis 0 or 1 or a pharmaceutically acceptable
salt thereof. 6. A conpound according to any one of
claims 1 to 5, mherein mis 1 to 3 or a

phar maceuti cal | accePtabIe salt thereof. 7. A
c&%‘pouﬁd’OHE’EB?‘?jPngorwaaﬁy one of clains 1 to 6,
wherein pis 1 or 2 or a pharnmaceutically acceptable
salt thereof. 8. A conpound accordlng to any one of

claims 1 to 7, whdtlein Rg)ls hydr ogen,. hal o, cyano,
trlfluoromsthyl alfiky T to6 m atons or

al koxy of 1 to 6 cdr bo atlons &u_td)cally
accept abl e salt Nheryof . (0. co*(p eﬂcca ding to

any one of clai 1 4o 8, wherein(CH, )gnd R3 are

i ndependent | yR§eI egted from hydrogen, hydroxy, halo,

cyano, carboxam doRSaI kyl of 1 to 6 carbon atons, or
al koxy of 1 to 6 ' Carbon atoms or a pharnaceuti caIIy

accept abl e salt thereof. 10. ! conpound according to

aB¥a BH ?ﬂc%hﬁcéép%éble%al%ﬂ%@f n R4 and RS are

|ndepen drogen, amno or alkyl of 1 to 6
car bon atoms or a pharmaceutically acceptable salt

t Ip@r €0fThe é&np&xr&%ﬁ%‘:‘rﬂq mawsciz [@CISIfI%oﬁ‘ﬁVH-‘H{b%I 8lyirfidth i(leB

10, wherein R/ and are independent | sSel ec

f ﬁ%ﬁhdﬁyb‘vhi@féwl -§ meFl’IYJJBﬁo‘#E‘tOH%ﬁ 4]9@@3&2 %ﬂﬁ@@?'ﬁ’sﬂ orgr

abkarna@butkally & F%febém,tﬁér%ﬁ or a pharmaceutically
acceptable salt thereof. 12. A conmpound according to

any one of clains 1 to 11, wherein R6 is hydrogen or

ﬁhgyl Phe éoﬁwﬁo&woccﬁbtb@rﬂ mm&hs 22[3L 8-1IIB-1 HLirYMal- glgmﬁ@hwi

y en or car bon at ons nitis
1Pipgiqia- 11ylm@th3l §ﬁﬂetbylr?s31ﬂlfwﬁroz[1 &ﬂdlwl@n{aﬁm'%m | y
agLs phatiaReutidlly addRBiR¥ sairthbreof.

16. The compound of claim 1 which is 2-[3-(6-fluoro-1H-indol-3-ylmethyl)-
piperidin-1-ylmethyl]-8-methyl-2,3-dihydro-[1,4]dioxino[2,3-f]quinoline or a
pharmaceutically acceptable salt thereof.

17. The compound of claim 1 which is 2-[3-(1H-indol-3-ylmethyl)-azetidin-1-
ylmethyl]-8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinoline or a pharmaceutically

acceptable salt thereof.
18. The compound of claim 1 which is 2-[3-(5-fluoro-1-methy!-1H-indol-3-

ylmethyl)-azetidin-1-ylmethyl]-8-methyl-2,3-dihydro-[1,4]dioxino[2,3-f]quinoline or a

pharmaceutically acceptable salt thereof.
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WD 2004/ 024730 PCT/ US2003/ 028413 13. A conpound of
Formula la: 1 RQ(CH2ImNI i QN>(CH2)p Q R4 1/
wOCGhiR)n4BR6 | a or a pharmaceutically accept abl eC3aiS2003/028413
thereof. 14. The conpound of claim1 which is
2-[3-(5-fluoro-1 Hindol-3-ylnethyl)-
azetidin-1-yl nethyl]-8-nethyl -2, 3-di hydro-[ 1, 4] di oxi no
[2,3-f]quinoline or a pharmaceutically acceptable
sed.t, ThesshoundDf cibie 16eaHE 2d (L2f (6 Fiwdren H-iwboich i s
Z-hg-ﬁs-flu,o_ro-l H i ndol - 3- lmthél_qu}(' L
pYlsRethdIRReTidipr iRy methy-gres %Wmﬂ, digxinpr Silpdinaling V@i n
OprardrabditiehOAdcBEtablrsaft tidtasfraceut i cal |y acceptabl e
salt thereof. 16. The conpound of claim1 which is

2-[3-(6-fluoro-1 Hindol-3-ylnethyl)-

pher | Phdlodmpduratonslelm 8w - @-Rekiireln erihdotdl-di oxi n
o[ 2, 3-f19(im| noline or a har maceuti cal | y acc;e(g_t abl e
Slirpsthninihesin-iryi-8 ey kB BNRTA e asla 3 iR 08 2
2phatmadeltchtcepablengitiydrioazet i di n-| - _
yl met hyl ] - 8-net hyl -2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-f] quin
oline or a pharmaceutically acceptable salt thereof.
181. Thensesmssund odblafrh aivRich MALEH{[8-Methyl-2,3-dihydro[1,4]-

2-13-(5-fluoro-1-nethyl-1H i ndol - 3- "

S RO 3 G e iR P T e §-carmigia sy 1
, Phatirasentich R, dccbp@blensltithsteof, a phar maceutical ly
acceptable salt thereof. -67 WO 2004/ 024730

PCT/ US2003/ 028413 19. The conpound of claim 1 which
i 32.2- (THe Edripdnd®r elaim HhiHiehoik 21[3-(6-Fluoro-indol-1-yimethyl)-azetidin-1-

e S rPuhe ol Adopibeinabr y Pheuaeibd

saddeptabfy £Mfthereof.

23. The compound of claim 1 whiéh is 2-{3-[2-(6-Fluoro-indol-1-yl)-ethyl]-azetidin-
1-ylmethyl}-8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinoline or a pharmaceutically

acceptable salt thereof.

24. The compound of claim 1 which is 1-{2-[1-(8-Methyl-2,3-dihydro-[1,4]-
dioxino[2,3-flquinolin-2-ylmethyl)-azetinin-3-yl]-ethyl}-1H-indole-6-carbonitrile or a

pharmacedutically acceptable salt thereof.

25.  The compound of claim 1 which is 8-Methyl-2-[3-(5-methyl-1H-indol-3-
ylmethyl)-azetidin-1-ylmethyl]-2,3-dihydro-[1,4]dioxino[2,3-f]quinoline or a
pharmaceutically acceptable salt thereof.

26. A compound according to any one of claims 1 to 25 which is the S enantiomer

at the 2-aminomethyl-2,3-dihydro-1,4-benzodioxan moiety, substantially free of the R

enantiomer of said compound.
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20. The conpound of claim1 which is

2-({4-[(6-Fluoro-1 Hindol - 1-

weoRdemdmgh | pi peri di n-1-yl}-8-ethyl -2, 3-di hydr opQTAR206/28413
ino[2,3-f]quinoline or a pharmaceutically acceptable

salt thereof. 21. The conpound of claim1 which is
1-1(1-{[8-Methyl -2, 3-di hydro[ 1, 4] -

di oxi no[ 2, 3-f] qui nol i n-2-yl ] methyl ) pi peridin-4-yl]-1
Haoizndolae nfetifodr BPiiehfind & tha'@ct SRFAGGRIM | £ @bhdition selected from
acceptabl e salt thereof. 22. The conﬁ)ound of claiml

WHPRIRSHIAN. 221ety.6 PRNIG oIBRr PR oSt rgu gl §irpssa slisprdar.n premenstrual
y lapEinayit kisdrder! Aidntidn Heflbin bR lotkbesitx cb@bdiside fdisbidet, social

oline or a pharmaceutically acceptable salt thereof.
2 anxigly Lisrdelo gRoerakzed| anxigty disarder, phesity, eating disorders, vasomotor

2 fi{ishit? co6aifid A @tdoRBICAddictivh,) arRt §8Kuht d&iisfﬁjdcﬁbrﬁl'comgrising the step
1-gl nmet hyl } - 8- met hyl - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-f] qu

i @bl i ne or a pharnmaceutically acceptabl e salt

t her eohdmifisteridtoC ST @ubfcOuffrial Mok \8hidCkbridition a therapeutically

1-&2-&1- 8- Met hyl - 2, 3-di hy r,o-q[]]_l,ﬂ- )

deHKStB o8I 9f '%6‘?9”1‘?9235}1?%? {1 38 flaims 1o Poet hy

}-1 Hindole-6-carbonitrile or a pharmaceutically
acceptapble salt thereof. 25, The conpound of claiml

\M%gc h ﬁ‘ge ey |°Tazm[2§ + WBergy he |°9&8'R3r? isfigpregsion.

yl met hyl)-azetidin-1

-ylmet byl ]1-2, 3-di hydro-] 1, 4] di oxi no[ 2,.3-f i nol i_.ne or
2500 Hacadeod & e sinsteis 16 Bohdid: i Peledga ik e group
Coomuting aiC obssHsNG-doPnpiniive0 disoftfer C bahioBatladks, 4enahiidd anxiety
IS, t hq% %‘Snan.t' onmer, at Fc%he

2 IS0 ANCSOFananIely AIQFYST-1 | 4- benzodi oxan i ety,
substantially free of the R enantionmer of said

c ound. -68 004/ 024730 PCT/.US2003/ 028413 27. A

mggﬁ odﬂtﬁhaf m%‘aﬁvﬁﬁé COMPIBYIRR FOBRATRG 7 Gﬁ?ﬁ‘t'é!ﬁqaﬁ‘oum of'a compound
. cabdidirmaninsglyasHeast diDs1 ideBraeid piarmabsitRbly ad@ptadle carrier or
di sarder, post-traumatic stress di sorder, prenenstrual

dFEPRBRt ¢ di sorder, attention deficit disorder,
obsessi ve conpul sive disorder, social anxiety

di.sorder, generalized. anxi ety di soroﬂer,_ obesity

e3t1 ng AaPeBpoid s, SBIRRSL 4T W) BeRiGigPhiBR ) iR Znipr use as a

alntiiameatldi cti on, and sexual dysf.unction, conprising

the step of:
32. Use of a compound as claimed in any one of claims 1 to 25 in a process for
the preparation of a medicament for the treatment of depression, anxiety, panic
disorder, post-traumatic stress disorder, premenstrual dysphoric disorder, attention
deficit disorder, obsessive compulsive disorder, social anxiety disorder, generalized
anxiety disorder, obesity, eating disorders, vasomotor flushing, cocaine and alcohol

addiction, and sexual dysfunction.

33. Use according to claim 32, wherein the condition is depression.

/

- 69 -



adm nistering to said subject suffering fromsaid
condition a therapeutically effective anount of a
woaopmasdoas clainmed in any one of clains 1 toprP@BUS283/028413
The nethod of claim 27, wherein the condition is
depression. 29. The nethod of claim27, wherein the
condition is selected fromthe group consisting of
obsessi ve- conpul si ve di sorder, panic attacks,
g_@ﬂer aIUsEeibgam:getﬁyclaid'i Szzr\d&fr?in anel cendgiict isaddidcBdd/from the group
i sor.der . armaceutical conpositi.on conprisin )
2 ORT T P BosdRsliR: SORO IR (o PaSCcSTHE SHeriget anvity
onkisoeder carl steial ahxetd Disdrdbra phar maceutical |y
~acceptable carrier or excipient. 31. A conpound as
claimed in any one of clains 1 to 25 for use as a
medi canent. 32. Use of a conpound as clained in any
one of clainms 1 to 25 in a process for the
preparation of a nmedicanent for the treatnent of
depression, anxiety, panic disorder, post-traumatic
stress di sorder, prenenstrual dysphoric disorder,
attention deficit disorder, obsessive conpul sive
di sorder, social anxiety disorder, generalized
anxi ety disorder, obesity, eating disorders, vasonotor
flushi ng, cocaine and al cohol addiction, and sexua
dysfunction. 33. Use according to claim 32, wherein
the condition is depression. -69 WO 2004/024730
PCT/ US2003/ 028413 34. Use according to claim 32,
wherein the condition is selected fromthe group
consi sting of obsessive conpul sive di sorder, panic
di sorder, generalized anxiety disorder, and socia
anxi ety disorder. -70

-70 -



