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Applications [0001] This application is a
continuation-in-part application of U S. Application
Serial No. 60/410,347, filed Septenber 12, 2002, the
dlsclosure of mhlch S |ncoroorated hereln b

[0002] l\/aj or depregg BoI6X Nﬁ\ﬁETﬁVEAm:%h probl em
affecting nore th n—gg-o'rl—r%r—pvﬁmm—‘| on, wth a

lifetime preval ence of 15-20% [0003] Sel ective

ser ot oni ' 1 eUpt a5 ABIANALY > HAURNGATINGREnS UcoesS i n
treating dep have

becone anong the nost prescri bed drugs. They

00 r m Qeyﬁ:aﬁons lOW Wnfifilatith- #@Pfﬂt %plléé%ﬁ rbftl§‘§I PMPplication

roduce their her apeut
eSé&@lt NOFLﬁOMﬂ@rWr eflled Hiaptemeeret 2.0€09%ethen qlsébﬁut%@ﬁ which is

tmorptgﬁﬁtédjﬁ%@[) mreifeg%}%&? ﬁstgggﬁ]r]etyser otonin sel ective

r eupt I tors are well known for the
treatment of depression and other conditions. SSRIs

wor k by bl ocki ng theB tON of theYVeédiRnef serotonin,

t hereby increasing t entration of serotonin in

t he synapti c space, and thus increasing the

ag40os t' p?éé%‘o%y 5 aRichibus REMhPrbBlem! BB Pdre than 5% of the
Edd T‘ al t hou rIausln Cﬁ? ose of and)SSRI can

| nhptujattont Wéh ﬁé‘iﬁ*'mﬁa@reV %’P‘R?t%ﬁﬁ%of/? ansporter which
woul d be expected to increase synaptic serotonin,
long- termtreatnent is required before clinical

i Eﬁﬂﬂéi/enﬁﬁlﬁcﬁi\@ EPPBINGUPRIR OBTLItES e medrcast girestsel treating
8brekdlen %?8' f]ekité’& iffReSed HRd IRNBLRRbMe 8¥Bh§ the rhd& prescribed

VI CI ni t_ly e serotonergic cell bodies and that the
edugss They oethaless havae W asehelrfdirar ¢ftandtaking several “weeks to

EF&)(USQ BHEGLP therdPELflc ERS&SP FORRer rrfb?é‘sthét}garé HRERAR fedsthan two-
rotonin -1 WO 20047024734 PCT/ US2003/ 028524

r iglgobpatientj or forebrain areas. This negative
feedback limts the increment of synaptic serotonin

that can be induced by anti depressants
[0004] Serotonin selective reuptake inhibitors (SSRIs) are well known for the

treatment of depression and other conditions. SSRIs 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.

[0005] However, although a single dose of an SSRI can inhibit the neuronal
serotonin transporter which would be expected to increase synaptic serotonin, long-

term treatment is required before clinical improvement is achieved.

[0006] It has been suggested that the SSRIs increase the serotonin levels in the
vicinity of the serotonergic cell bodies and that the excess serotonin activates

somatodendritic autoreceptors, 5HT, receptors, causing a decrease in serotonin



[0007] A 5HT1A antagonist would limt the negative

f eedback and should inprove the efficacy of the
waeowtoesmsn reupt ake nechani sm (Perez, V., et aPCT/USt®3/028524

Lancet, 349:1594-1597 (1997)). Such a conbi nation

therapy woul d be expected to speed up the effect of

the serotonin reuptake inhibitor. [0008] Thus, it is

hi ghly desirable to provide inproved conpounds whi ch

beslense; inhmgiot ferebigiroaieasy eliys diegativedfopibadk lpigs the increment of

a @gﬁ@séﬁoﬁmmthgh@arﬁaﬂ AludeRsdrliepreleded. i Pti on of the

I nvention [0009] In accordance with this invention,

there is prOV|ded a group of novel conpounds of

FEUOWF'Ea A 5#1&%%&@%)0&(1 NnYthé n%aYvé(fEéHngk aH@%ﬁ&JIG‘ improve

othecetfieagy phthahserptorm reslpﬁsyarra@@ﬁn@m éﬁ’wx, s ef q/ 0 T@e Lancet,
C@ﬁ@%’gzﬁﬁ 551 937)') SSQch §c8ﬁ1bmgﬁon ih@réﬂ?'v&hbld%e bxpected to speed up
en or al 6 carbon aftons; -2 WO
ugfige %EQ@BB‘#@?E@MOV R, R5 and R6 are,
independently hydr ogen, hydroxy, hal o, cyano,

car boxam do, carboal koxy of two to six carbon atons
t FQ00BLior giwehijlis highlykgesirapletot rrogde dmpesiyed compouRgis wkigh both

OfnhibitlserfoMiA raPtai@t aHdBvhicH %We{ggﬁfstszof th519T GREADor.

at ons, al kanoyloxy of 2 to 6 carbon atons, am no,
mono- or di-al kylam no in which each al kyl group has

1 to 6 carbon atons, pescription of the Invention

[0009] In accordance with this invention, there is provided a group of novel

compounds of Formula I:

R2
|
wherein
Y is

%,

Z N
6 6
}L,l / \(>R or | / ‘(>R

X is O, N=CH, CR’=CH or CR’=N, in which R’ is hydrogen or alky! of 1 to 6
carbon atoms;
Z is O, SorNR? in which R®is hydrogen or alkyl of 1 to 6 carbon atoms;



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
waavslaom7at ons; R2 i s hydrogen, hal o, anm no, nORO¥/US2003/028524

di -al kyl am no in which each alkyl group has 1 to 6

carbon atons or alkyl of 1 to 6 carbon atons; R3 and

R4 are, independently, hydrogen or aI kyl of 1 to 6

car bon atoms; n is 1, 2 or 3; or a pharmaceutically

accept Bbl R°sand Riemenf independsntir hydrogess enaltgxy, halo, cyano,

hydr ogen,, I t Byl

6’ car bon ca 5@}%"'%%’/ a&a"??(oatll{dngdf%”ﬁ Q%arat;f%rk%ltorﬂg ﬂ‘rfl&d?omethyl

pref er ablakyl Bf 1 ite Gde@ginﬂS relkaxysxf 1 tal6eathorpatoms; glkgnoyl of 2

carbon atgns.abéh Stold a mgﬁgykmyegf %eaé' nsg?g%'id}?@fén ifd, mono- or

t he present |nvent I on, S h¥
pr ef er abldj-aksydmin rin whichceash al wygfoelp has dl @c@r%&?n atoms,

at oms. M6 oS & ?@0%5 %hﬁm@’ gfkgﬂggh djﬁéyl%lf Iﬂﬂ) 6hrbbn atoms

to 3 carbon atons.
prefer ablqr adhaaegdhnemmdowfééo é@laéwnfa*@n’ﬁ,hydr ogen or

al kyl id (%yﬁa'hgl‘an a%rr%mrnor’\\@r@r Bf@ﬁ)ﬁérﬂmoym \Bﬁrch Seach alkyl

hydr ogen or a carbon atons and
hydr ogen. grpumhay 1 Re6 QW@OR@"OQP@T@"M efr sl § carbon atoms

i ndepepd gﬂ% R aRfli J%bgﬁtfgr‘“? gr}theﬁ @F Biky A A" 18°8oarbdHPatOms;

cyano, carboxam carbon atons, or
al koxynof is11,29r®; carbon atons. In still nore

preferped, ﬁg@fagbmrrﬁaeéepmre ieR&Rbs. i nvention R5 and

R6 are pre bl'y 1ndependently selected from
hydrogen cyano or halogen. [0014] X is preferably O

=@tis M ?Jiany Ih dr@&&r@b‘lo Byadostrl@lbﬁlfo@r‘e%@lya\}%l of 1 to 6 carbon

h gen or carbon atons. -

al
29@@7309&1@'8%%% rssﬁc@mqmz@em& Yoemspferahly Rrigthydeagey, halo or
Eﬁoxy Weno 6 datodiRBon38 InSstil rﬁr@&ﬁ&%%e@%&ﬁ%rﬁﬁ of the present

to 3 carbon atons nis preferably
2"1(\!?"'(33" M*WFFQQ@not her preferred enbodl ments of the
invention is provided compounds of Fornmula la: R\ O

[0011] R?is preferably hydrogen, amino or alkyl of 1 to 6 carbon atoms. More

preferably, R? is hydrogen or alkyl of 1 to 3 carbon atoms.

[0012] R3 R* R’ and R® are preferably independently selected from hydrogen or
alkyl of 1 to 3 carbon atoms. More preferably, R® is hydrogen or alkyl of 1 to 3
carbon atoms and R* is hydrogen.

[0013] R® and R® are preferably independently selected from hydrogen, hydroxy,

halo, cyano, carboxamido, alkyl of 1 to 6 carbon atoms, or alkoxy of 1 to 6 carbon

atoms. In still more preferred embodiments of the present invention R® and R® are
preferably independently selected from hydrogen, cyano or halogen.

[0014] X is preferably O or CR’=CH. When X is CR’=CH, R’ is preferably
hydrogen or alkyl of 1 to 3 carbon atoms.



NI ~ON(CH2)n YY R2I1 RAla wherein R, R2, R3,

R4, R5, R6, n, and Y are as descri bed above. [0018] In
wabtod4lo2omsher preferred enbodi nents of the i nveRCTWN2G03/028524

provi ded conpounds of Formula Ib: R~ OR3 N (CH2)n

N OYY OR4 R21b wherein Rl, R2, R3, R4, R5, RG,

n, and Y are as described above. [0019] This invention

relates to both the R and S stereoisoners of the

af90iStret Aigl profebly NERdr WhenZ @iV, RO jsprsteratdyihyspoereer, alkyl of 1

- QUi gkl ~ qui noxalines and

a?n&%gén@t h)? -7,8-di hydro[ 1, 4] di oxi no[ 2, 3-9g] [ 1, 3] benzoxa

zoles as well as to mxtures of the Rand S

S9! $Q8BFeteralll ghout this application, the name

og ch p?g J%? QFQths I nvention, where the absolute

configuration of the conpounds of the -4 WO

20070241 3he PETEIGHSRAARLRRERL of nBYRRHIGHgicPoVlal ds of
I cat ed Fs i nten to enb?ace thellnléWcthcompou S©

SFermuleismers as wel | as mixtures of the two. In some

enbodi nents of the present invention the S enantioner

is preferred. Certain of the conpounds of this

invention (i.e., R4 RS _Iky ) conitain two stereogenic

centers and thus may di astereoners. This
st egeontérida)nas wel | as

i nvention relates taollbot
G er e~

to m xtures of diad\er
stereoi sonmer is preferred, it my, Hﬁsmm enbodi nment s
' e

be provided sulBtant¥ally free of cor respondi ng
enantioner. Thus, an enantlonﬁ substantially free of
t he correspondi ng enanti omer fers to a compound
which is isolated or separated Vi a separation

%IgpélrgHﬁﬁaz?ha,Qi“?ﬁ%rF@,dnfarn%eY Qe &d éeescrlbed above.

[0018] In still other preferred embodiments of the invention is provided compounds

of Formula Ib:

Ib
wherein R', R, R3, R*, R%, R®, n, and Y are as described above.

[0019] This invention relates to both the R and S stereocisomers of the
aminomethyl-2,3-dihydro-1,4-dioxino[2,3-f]quinolines, -quinazolines, quinoxalines
and aminomethyl-7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazoles as well as to
mixtures of the R and S stereoisomers. Throughout this application, the name of the

product of this invention, where the absolute configuration of the compounds of the

-4-



correspondi ng enantionmer. "Substantially free," as

used herein, neans that the conpound is nmade up of a
weikgnriokéBant |y greater proportion of one stereBPCEUSBEIN3/028524

In preferred enbodi nents the conmpound i s made up of

at | east about 90% by wei ght of a preferred

stereoi sonmer. In other enbodi nents of the invention,

the conpound is nade up of at |east about 99% by

V\H!PV@ﬁt'Ofb\S net pdisatady isdntendedts erapraee theriegdividpal R and S enantiomers

S LSRR SORILFSENE fb SH S8 ofnbBBeARENItRe Brasehf vertién the S

any method known to t hose skil he art .
i POROEAMEY i% PpferiRsk: el @fetﬂel @mp@uewr @frfﬁtsd@\f%ﬁy (i.e., R" is alkyl)
( 'E'Bfﬁ@n %‘Ltér@@genf OkdmRdrs %ﬂd%‘ﬂﬂ: rﬁ&;}’ G cﬁs' o?é’étér@ﬂm@f's Th|s invention

chiral salts or prepared ﬁ/rret ods describ herei n

Selatep o b@tj@@pép%eomg@qg%ye as toafP'Xthﬁ]erﬂ'@%ﬂF@P@efS

Racenat es and Resolutions (Wley Interscience, New

York, 1981); Wlen, S.H, et al., Tetrahedron 33:2725
@ﬁepj; EWhere a stefeoisgmer e‘édﬂéfﬁfr@@,rg'/ ragy, GArgsere embodiments be

C?W&b@%ﬁ%lﬁvﬁéﬂ bt thel\%rre]sggr?amg YhiRBme?: I'|'husT§||[’?|e‘|%|§nt|omer

Resol ving Agénts and Optical Resol utions p.
(Eugstatgpqllyfree .the ggrgspesiding\gantiomgmeefersglosa cmpp@nd which is

Ded#ated Noﬂgge%)arat&cpo%&] se@ér‘éh’én "teBBnigeed (ﬂerrﬁ‘éﬁhre& efr8ESof the

to an allphatlc roq‘ar on chain and i ncludes
SCPHPIHMN @ﬁde’ﬁnﬁ%ﬂ%d §Hﬁ$tﬁ'§t'3§¥|éf?easa$ré'ﬁﬂ‘§/lhef@&h?‘leans that the

nt@fn?BMI\d isl AR QP)b'f a agmmarmy gréawmrbyémo@ of ohé”sié'remsomer In
n- ent i Sop ent neo-

pent exyl , and
[ §(ﬁf@5€%‘ emEB‘Wé’P”‘&ItR‘? PO’F‘BP@WS'St"‘@d&I U&W %éﬁﬂsh@b%t é@ /@Y weight of

Car heferdb Widreoit8AE2] In' AhkRemBbdiPientsast ths fflehRdLitie compound is
refers to the group R C( NH where Ris an_alky

ol o of sl Qs SR PSS AP A Epome  Preferred
P@E@rmmé’ré Qr?a%ﬁ?e‘hsolé%l??dm ra‘é’eKWrﬂMures By akl? ﬁ@tﬁbﬂr@bﬁm to those

refers to the g R-C(=0)- where Ris an a
gbillpd Brthe %'@'L{S’H}%@ﬂh &FBW!E”E‘”F@@Q‘AF OhN”Raéﬁ%r)aP%&pr@sand the

U$@rﬁ1ah6rﬁ ahd crysRfi@atort & dhhﬁl £HIt9 8P pRp&kedPy rQeth‘UB@ d8sdRbkd herein.
an kyl group of 1 to 5 carbon atans.

&eﬁaf?é%mewaﬂ@%es %(sa’u £O8NNAUF, nﬁaqeé'?aé?% at’@S Regglutions (Wiley
glERcBnSd, Metv YWot, YBI) Swifen, BRI e@lak)’fet/ﬁh@&ffén@@ 237215 Q1 @77) Eliel,
car bon at ons Al kanesul f " as used
rgflerétequvc@wsbma#qﬂv@( Pipoups Blagre ik NG 195D Wien, S.H.
gI7RBRs Af AbsbRing Ag@htso&haﬂbpn@/ He36Rtdns' N F68XE. L. @fél @ed;n.v of

herein, refers to the gr -O where Ris an al kyl
gNotis Dame Press, Notre Dam 972).

[0021] “Alkyl,” as used herein, refers to an aliphatic hydrocarbon chain and
includes straight and branched chains such as methyl, ethyl, n-propyl, isopropyl, n-
butyl, isobutyl, sec-butyl, t-butyl, n-pentyl, isopentyl, neo-pentyl, n-hexyl, and
isohexyl. Lower alkyl refers to alkyl having 1 to 3 carbon atoms.

[0022] “Alkanamido,” as used herein, refers to the group R-C(=0)-NH- where R is
an alkyl group of 1 to 5 carbon atoms.



of 1 to 6 carbon atons. [0028] "Carboxam do," as used
herein, refers to the group NH2-C(=0O) - . [0029]

wO GabosaBkoxy, " as used herein, refers to the BCDWS2003/028524
RO C(=0- where Ris an alkyl group of 1 to 5 carbon
atons. [0030] "Hal ogen" (or "halo"), as used herein,
refers to chlorine, bromne, fluorine and iodine.

[OOSlL Phar maceutical |y acceptabl e salts are those
d€3028kd “Akanedlian usrchaep. Eaters 1o s gawp B-GeiQiswhere R is an alkyl

agpotubq,ﬁ t86ldafbonGtdhé C. Cinnanmic, tartaric, succinic,

famaric, maleic, malonic, nandelic, nalic, oxal i c,
pr opi oni c, hydrochlorlc hydrobronic phosphori c,

pdzuf “Ailldérﬁd%dx? y ag |u¥§(§’hér‘ém P\ one drelp Riead) i irere R is an
et hanesul foni'c, "tol uenesul fonic, sal Icylic, beéenzoic,

antkylaraun ai 1 tp kersPn aloBSpt abl e aci ds. [ 0032] Specific
exanpl es of conpounds of Forrmula | are:

N& - (5- Met hoxy- 1 )

HIG02§b! - smare&lmﬁmm (@ veedhyrerein.sreRraytarte [arou -860)-NH-
| GAbre Ris 4 aléycflg% t4-1% g @IrbOH dtogl ne; - 6 WO

2004/ 024734 2003/ 028524 N—[2 (5-Chloro-1

H i ndol - 3-yl ) et hyl ]-N-(8-nethyl -2, 3-di hydro-[ 1, 4] di oxi
Nedo2eP- “Aﬁ(ah@dm%hﬂ 33 M!sé‘@ﬁé\')éin%]?’éfér@% tH¥ grdup Fe&ioIrele R is an
H i ndol - ] - N-(8-net 3-di hydro-[1, 4] di ox

i Alsylgraup Pﬁvha‘?len@ﬂ’ o1 tosnet hy| )am ne; N-[2-(5-Fluoro-1
Hindol -3-yl)ethyl] - I\I-(8 met hyi - 2, 3- di hydro [1, 4] di oxi
qui nol i n- Irrehliﬂamne 5- FLuoro-1

2, 3-f
felers -“%'kgmo, pﬁ*%ﬁﬂd]h%'('geéﬁt’ﬁ the s 'ﬁ;%r 1979 Raf @n gyl group
nef 2t taMbh BRIMd)- 2-yl methyl ) amine; N-[3-(1 _
H- I ndol - 3-yl ) propyl ] - N- (8- net hyl - 2, 3-di hydro-[ 1, 4] di ox
ino[2,3-f]quinolin-2- ylmethyl)amne; N-[3-(5-Fluoro-1

| = 8o Rl dislp R Lbh)dr o-
ﬂoo}j@gu og?fﬁg%gﬁ'gag’]bgﬁﬁﬁfﬁw ré;;brr%e? hyl grr’l) ng|§ o0y

N-[3-(7-Fluoro-1
H[OUZ@P' “@‘aYtic)aWoQ Y b ubed BefErt, hferio3hd igioish R-Q-E(4dlivihere R is

i no[ 2 qui nofl n- 2-yl met hyI ) am ne;
an alkyl group of 1 to 5 carbon atoms

[0030] “Halogen” (or “halo”), as used herein, refers to chlorine, bromine, fluorine

and iodine.

[0031] Pharmaceutically acceptable salts are those derived from such organic and
inorganic acids as: acetic, lactic, citric, cinnamic, tartaric, succinic, fumaric, maleic,
malonic, mandelic, malic, oxalic, propionic, hydrochloric, hydrobromic, phosphoric,
nitric, sulfuric, glycolic, pyruvic, methanesulfonic, ethanesulfonic, toluenesulfonic,

salicylic, benzoic, and similarly known acceptable acids.
[0032] Specific examples of compounds of Formula | are:

N-[2-(5-Methoxy-1H-indol-3-yl)-ethyl]-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-ylmethyl)-amine;



N-[4-(1

H 1 ndol - 3-yl ) butyl ] -N-(8-net hyl -2, 3-di hydr o-[ 1, 4] di oxi
w@e§02/034784 qui nol i n-2- yl met hyl ) am ne; N-[4- (5- FCTVOSZN03/028524

H i ndol -3-yl ) butyl]-N(8-nethyl-2,3-di hydro-[1, 4] di oxi

no[ 2, 3-f] quinolin- 2-ylnethyl)amne; N[4-(5-Fluoro-1

H i ndol - 3-yl )-N- (8- net hyl -2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3

-f] qui nol i n-2- yI nmet hyl ) but an- 2- am ne;

N-[3 (5- Fl uoro- 1- net hyl - 1H-i ndol - 3-yl ) propyl ] - N- ( 8- net

[5] 8%@????{2 Plgol-?-élaethyl -N- AB ethyl 2f3h§j/|h3/%rr% [1 idioxinl23:
2ﬂgwnelm$w16ﬂ@wa0m03/ 028524 N-[3 (5, 7-Di fluoro-1

Hi ndol - 3-yl ) propyl ] - N- (8- net hyl - 2, 3-di hydro-[ 1, 4] di ox
|no 2,3- flquinolin-2-ylneth I)amn

-(5-Ftvargd Hongal-asyhremliMb (& methy]-3 G dibydrer] R4ldiariolad-)

2 ] i ndol - 3- yl) propyl ] am ne;
Nh%gﬁ%'("g‘z R‘”ab‘?'“ﬁ{ai“iﬁ 'di oxi noJ 2?/32 1?] qg?/nzﬂ i n-2-yl met hyl)
-N-[3-(5-fluoro-1 Hindol-3- yl)propyl]-N nethylam ne;

NT\I—[;?: Cf(SEFILYorPHHpI\r’lgéIy %i)ethyngN (8- f'nelt\rllyl % ,3- n%lw]dr? [ 4]§i|ox1q$[2 3-flquinolin-

[ 2 yJIP@Iﬁ'IM')@fWOf,Z 3-1] qU| nol i n- 2 yl et hyl )am ne;
N-[ 2- (1- Benzofuran-3-yl)ethyl]-N-(8- rrethyl 23dihydro
1, 4] di oxi no[ 2, 3-f] qui nol i n-2- yl met hyl)
NL{ %ﬂ%ﬁ'ﬂ bripgelr- Q)WPBSﬂirNr@P%’N? ?@Jfrvéf%w‘l]@oyn@i?|$yf&nwn0"n-

oz[ylmgt},gﬁk/b aniheol 2, 3-f] qui nol i n-2- yl methyl ) am ne;
N-[73-( t hoxy- 1- benzof ur an- 3-yl ) propyl ] - N- (8- net hyl -
2, 3-di hydro-[1, 4] di oxi no[ 2, 3-

@Al VIS Fethi-2,3-dihydro-[1,4]d 2 3-f lin-2-
]\ﬁ{g (1- Benzo%qwl en- 3- yl)gghg II\yl- (%! ] |oxmoE ]q”'?{\’/'é’

@M no[ 2, 3-f] qui nol i n- 2 yI rret hyl)am ne;
N-[2 (1-Benzot hien-3-yl)ethyl]- N-(8 nmet hyl - 2, 3- di hydro

1, 4] di oxi no[ 2, 3-f] qui nal i n methlg\ﬁamne
5B s oMK Greipy LA CREE hy | -2
Faﬁ]kﬂ&)(ﬂb&é ﬂ}qﬁ‘ihéﬁln%?%tl?yl )8mine;

inolin [ met hyl') am ne;
N-[3-(7-Fluoro-1H-indol-3-yl)propyl]-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-

flquinolin-2-ylmethyl)amine;

N-[4-(1H-Indol-3-yl)butyl]-N-(8-methyl-2,3-dihydro-{1,4]dioxino[2,3-f]quinolin-2-
yimethyl)amine;

N-[4-(5-Fluoro-1H-indol-3-yl)butyl]-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-

2-ylmethyl)amine;

N-[4-(5-Fluoro-1H-indol-3-yl)-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-f]quinolin-2-
ylmethyl)butan-2-amine;

N-[3-(5-Fluoro-1-methyl-1H-indol-3-yl)propyl]-N-(8-methyl-2,3-dihydro-
[1,4]dioxino[2,3-flquinolin-2-ylmethyl)amine;



N-[3-(5-Fluoro-1
H i ndol - 3-yl ) propyl ] - N-(2- et hyl -7, 8-di hydro-[ 1, 4] di ox
WO n@id24834 g] [ 1, 3] benzoxazol - 8-yl net hyl ) am ne; PET/NE2003/028524
2004/ 024734 PCT/ US2003/ 028524 N-[3-(5-Fluoro-1
H-i ndol - 3-yl ) propyl ] - N-net hyl - N- ( 2- net hyl - 7, 8- di hydr o-
[1, 4] di oxi no[ 2, 3-g][1, 3] benzoxazol - 8-yl net hyl ) am ne;
N-Et hyl - N-[ 3- (5-Fl uoro-1
Hi ndol - 3-yl ) propyl ] - N- (8- net hyl - 2, 3-di hydro-[ 1, 4] di ox
' 'RP%Z(BQF Dﬁlﬂx%lﬂ'ﬂln'dﬁl' é’;—yb}ﬂ)rﬁ'ﬁ\} FMl h@rﬁ'@tlﬁ&@e 3-dihydro-[1,4]dioxino[2,3-

| uor o-
I—lﬂPlH'G@'m%yW%tw)@HW&] N (8- net hyl - 2, 3- di hydr o-
[1, 4]d| oxi no[ 2, 3-f] qui noI | n 2- yI met hyl ) am ne;

WS- 7-Di fluoro-1 -
-%%szdgﬁr[ﬁ d&%wmﬁﬁ“mwp 2M'T8thM'é1f‘h§$r(5i'ungj1 R yrelohs-

[ €| im@l 2, 3-f] qui nol i n-2-yl met hyl ) am ne;
I\I-Slf[)ﬂr]O iipﬁE(sdenzofuran 3-yl)butyl]-N(8-nethyl-2,3-di hydro
-[ 1, 4] di oxi no[ 2, 3-f] qui nol i n- 2- yIrrethyI)amne

31\{ (H ) ng ]diax.ao[dlahmﬁrw.ﬁ-b y4r}16ﬂh9l>;JN3§3L(3 flrofd- Oinil-B-
am no] - propyl }

i M&@P@y‘kb‘ﬁa?t WAMINS: | e

3-{3-[(2-Met hyl -7, 8-di hydro-[ 1, 4] di oxi no[ 2, 3-g] [ 1, 3] be

thﬁﬁ%%'eougu%rgﬂ%wppe 8 phprobyi-RImgyIN (8- methyl-2,3-cihydro-

31{,3]jd[oMab[w:k-f]é@naﬁmylme?h@amumdro [ 1, 4] di oxi no[ 2, 3-g]
[1, 3] benzoxazol - 8-yl met hyl ) - am no] - propyl }-1
H i ndol e-5-carbonitrile;

3NR- hwnhwﬂura(rﬁswéthyl] N28Inéthyecs- Glh%/dm‘[]! Adestimap, 3.f Brufnblin-2-
quj noI i n-2-yl met hyl ) -am no] - propyl

HYIPRIBRMNG ar boni tri | e;
[ 3- (6-Fl uoro-indol-1-yl)- propyl] (8- net hyl -2, 3-di hydro

' 5*1@ Hensebdrananeroiy-Naraslie datugm aRiTe 3 aginolin2-

di hy@{np)amnél] di oxi no[ 2, 3-
qu nol i n-2-ylnethyl)-am ne; -9 WO 2004/ 024734

PCT/ US2003/ 028524
M- [(35(71ih¢tms>cy ﬂ-bavezdwﬂanlakyn)pmwn NBgrnptry e BldihydBo-Ned bivkino[2,3-

[
di 3
7 PRBLE HEaRGEEIT ) om no.

N-[3-(1-Benzothien-3-yl)propyl]-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-f]quinolin-2-

yimethylyamine;

N-[2-(1-Benzothien-3-yl)ethyl]-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-

ylmethyl)amine;

N-[3-(1-Benzothien-3-yl)propyl]-N-methyl-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-ylmethyl)amine;

N-[3-(5-Fluoro-1H-indol-3-yl)propyl]-N-(2-methyl-7,8-dihydro-[1,4]dioxino[2,3-
gli1,3]benzoxazol-8-ylmethyl)amine;



Et hyl -[3-(5-fluoro-1
H i ndol - 3-yl ) -propyl ]-(2-nethyl-7,8-di hydro-[1, 4] di oxi
woe)o2/03+73¢] [ 1, 3] benzoxazol - 8-yl met hyl ) - am ne; PCT/US2003/028524
1- Met hyl - 3-{3-[ (8- net hyl - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-
f]lqui nolin-2-ylnethyl)-amno]- propyl}-1
H i ndol e-5-carbonitril e;
[4-(6-Fluoro-indol-1-yl)-butyl]-(8-nethyl -2, 3-di hydro-
[ 1, 4] di oxi no[ 2, 3-f] qui nolin-2- ylnmethyl)-am ne;
ﬁﬂ.{é %(F%Jdr\]/sh ny,ggnansg l)i!i a.wﬁrr@ d&r.f]xﬂ(z%ﬂgﬁa Ritfybipgdi nol i
i bt @X@O@aﬂlﬁhﬂbﬁm@azol 8 ylmethyl)amlne
1- Met hyl - 3-{3- [ et hyl - (8- net hyl - 2, 3- dlhydro [1 4]dioxi
H"}Z 3-f]lquinolin-2-ylmethyl)- am no]-pr g
ﬁt’gmlﬂé{%ﬁ;ﬁlyg@j kl-indok3-yl)propyl]-N-(8-méethyl-2 dlhydro [1,4]dioxino[2,3-
3 | thvPrafBhdy! - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-f]
HPQSFIH-QM? %@Phyl) am no] - butyl}-1
H-|ndole 5-carbonitrile; [3-(5-Fl uoro-1-nethyl-
8 f@d(@'r Sifl¥drd: 1pﬁ1em}(/l ]Hﬂ?aowl b%pwwmtm&hﬁ-ﬂmwfjfb

, 4] di ox1 no ui nol |n- -yI
&16 iogingZs Htlquinolin- 2 -ylmethyl)amine;
i ndol - 3- yI) butyl] nmet hyl - ( 8- nethyl 2 3 dlhydro [1,4
]d oXi no gui nol i n- 2-vyl N)
[ N- @5(5ﬁ| @pqyo{l r@g{m{wHindol 3-yl) propyﬁ/- -methyl N -(8-methyl-2,3-dihydro-
HP m?%&mérzfé? H&lths} y|PfFétm)|anﬁr$e~ net hyl - 2, 3- di hydr o-
di oxI no ] qui nol’i n- 2-yl met hyl ) - ami ne;
[3(5 Fluorol o
E’ﬁlok@lBéﬁzMMarm OMtIF- &fisfméthgﬂzé’-dﬁy&btw d[dib)ﬁﬁb{é{h%@?ﬁblin-z-
ui nolin-2-"yl met hyl) - propyl - am ne; 0
@Q)MB’ZF PCT/ US2003/ 028524
[3 (4 Fl uor o-i ndol - 1- yI) propyl] (8- net hyl - 2 3 dlhydro
4] di oxi no[ 2, 3-f E olin-2- ylnmethyl)-
[ {@E{( aibYiR. ?;ﬁmyp[ol 1 4]d|oxmo[2 3- f]qumolm -2- ylmethyl)-ammo] propyl}-1H-
y,{@otebygy,lbbmm hyl - (8- met hyl - 2, 3-di hydro-[ 1, 4] di oxi no[
3-f]quinolin-" 2-yl nethyl)-anine;
[3 (4-Fl uoro-indol -1-yl)-propyl]-nmnethyl-(8-nethyl-2, 3-

d'3'¢{f$‘!(2°l|¥/l{etl1 Igﬂ é—'dﬂ?SlUF@P&]@loxmo[Z 3-g][1,3]benzoxazol-8-yimethyl)amino]-
qui nol i n- 2-

f]
NPreRy(t s HoRfelp - qafB@th'zﬁ hi en-3-yl)butyl]-N-{[(2S)- 8- net
hyI 2, 3-di hydro[ 1, 4] di OXI no[ 2, 3-

]3q{%l[MethyI -(2- m>e/t|hyl 7,8- oy hydro [1,4]dioxino[2,3-g][1,3]benzoxazol-8-yimethyl)-

amino]-propyl}-1H-indole-5-carbonitrile;

3-{3-[Methyl-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-yImethyl)-amino]-
propyl}-1H-indole-5-carbonitrile;

[3-(6-Fluoro-indol-1-yl)-propyl]-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-f]quinolin-2-
ylmethyl)-amine;

[3-(6-Fluoro-indol-1-yl)-propyl]-methyl-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-ylmethyl)-amine;



N-[ 3- (5-Chl oro- 1- benzot hi en-3-yl ) propyl ] -N-{[ (2S) - 8- ne
t hyl - 2, 3-
wabép@deapB4d, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl ] met hyP¢BUKSZ003/028524
N-[ 3- (5- Fl uor o- 1- benzot hi en-3-yl ) propyl ] -N-{[ (2S) - 8- ne
thyl -2, 3-
di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl ] net hyl } am ne;
and
I\I-[4 (1-Benzofuran-3-yl)butyl]-N-ethyl-N-{[(2S)-8-nmeth
) by JisoRsiyp oyl thyl-2 dro-[1,4]d 2,3-
4654% r'lom’ﬁfeﬂ'[yjlﬂﬁ H ﬁg)r?] nléy}sEBOrBGS 3- d|h drod [S g |0){|ncé[
]@@E@itﬂ 2 M'V@ﬁ"w')oﬁlfnlaﬁe prepared in accor dance with the
foI | owi ng general description and specific exanples.

Vari abl es used are as defined for Fornmula I, unless

o ERwH G- Sefluesr-dld-indoirg-yl)-propyl]-(2-methyl-7,8-dihydro-[1,4]dioxino[2,3-

2 i 3-f] qui nol i n-2-

ypﬁ%tglwb%?ﬂgén@ﬁéséwﬁ{ m)gﬁﬁl% is Hare prepared as

illustrated in Scheme 1 below. Specifically, the

a@%?ﬁ\?l'safae[l(é/ H’éﬂ'ﬁ/ﬁ‘é 'Stdiﬁﬁﬁo [‘1' 116R%MB224-A4uikdih-2- §Imethyl) -amino]-
I kyl a brom de 1 n thé presence of

s prapyibi1&- 'Bd@'@'%wrﬂ@%odl um hydri de and then

denet hyl at ed by a reagent such as sodi um hydroxi de

The resul ti ngf 4-nitro-2- é/ oxyphenol

al4(f-Bluerg-ingal -i)-payl(A- m@tsyb arcinygiro- Hrﬂle@wna{?o’#ﬁwwn -2-

|9|n{elg h-&h@eence of a base such as sodi um hydride and
heat e |n a high boiling solvent such as nesitylene

or xylene to effect both rearrangenent of the allyl

g@qu@&sﬂﬂgthyICZ’QJdir@aﬁd [Qm]dnéxuﬁ g 30ﬂqmwnnszﬂﬂethp)l@mino]-butyl}-1 H-

resul primary al cohol IS converted to the -

1indolae$- 2@(99%&%734 PCT/ us2003/ 028524 tosylate by

reaction with p-toluenesul fonyl chloride in the

presence of a tertiary am

o N3 elmie o (Bmelivi- A qjswqr%«gbﬁ%wm haupeprR-yimethy)-

t g pRiPy8 HomasiB!@borlifile; achl oride in combi nati on
W th tr| phenyl phosphi ne. The allyl side chain is then

i sonerized by treatnment with catalytic
bBS{z;s?MSIWD 8trhét|h91 :p@Jdtr@drdJrn Aﬁalbimé{blsorqqlﬁ%uh@ ylrh@fhlyll)%hﬂﬁ)]
X ené chl oride or "benzene lic oxidation of
vat’W J&-BdelarareaTBtle: in refl UXI ng di oxane/ wat er
gi ves the o- n|tr00|nnanaldehyde mhlch upon reducti on
with iron in acetic acid cyclizes
2[B(SFHg@r bmethyl-didngal ém) FyOPB]'quPM 8rf@effy' -2,3-dihydro-
Ji!)dlo&@nébd @F]@unﬁc?% Afinfeyhdaningepl acement of the
tosy ate or halide wth the appropriately substituted
i ndol eal kyl ami ne in sone high boiling solvent such as
di4res-Pyibrost fr@ml 891 BuMASnéthe-(BirkdtByI SBRYAES 1 AfdidiR[2,3-

I nvention
flquinolin-2- ylmethyl) amine;

[4-(5-Fluoro-1-methyl-1H-indol-3-yl)-butyl]-methyi-(8-methy!-2,3-dihydro-
[1,4]dioxino[2,3-flquinolin-2-ylmethyl)-amine;

[3-(5-Fluoro-1H-indol-3-yl)-propyl]-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-
ylmethyl)-propyl-amine;

-10 -



WD 2004/ 024734 PCT/ US2003/ 028524 R\ OCH3 Bra R\~

OCH3 NaOH, DMSO H20 2N | O Na+ DMV 02N L O ---- 80
wole@4/014724 R\ OH Ts00 R1\ Cl.~~0 nesityl ene, PAWDHSZIO8028524

02N/ 01-1/ NaHO02NO0O 34 1 R R\ 0 1) TsC, pyr \

0)",.0ls 2N OOH 2) (CH3CN)2PdCI2 O2N O CH2C12 5 6

RBRI (CH2)n \ OHW / \ Y 1) Se02 Y 2) Fe/AcOH N O

Ofs R4 7 DMSO RR OR3 N (CH2)n NO,,,r~ 1Y R4

Schenme 1 [0034] The

> : fom 1400l oxin 1 aui o
23yt ok ke Iy A Aot o
pyleEindcahinem t he nitro ol efi n descri bed above in the
foll owi ng manner (Schenme 2). The rearranged olefin (6)
is treated sequentially wwth ozone and a tertiar

afA-tfeFlaorovinddi-Tod hbuti-methyb(8-methaha Sstihidia ididiowdel? - figyinolin-
gb%éthﬁ)-amine;

[38-(4-Fluoro-indol-1-yl)-propyl]-methyl-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-ylmethyl)-amine;

N-[4{(5-Chloro-1-benzothien-3-yl)butyl]-N-{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-
flquinolin-2-ylimethyl};

N-[3-(5-Chloro-1-benzothien-3-yl)propyl]-N-{[(2S)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinolin-2-ylJmethyl}amine;

N-[3-(5-Fluoro-1-benzothien-3-yl)propyl]-N-{[(2S)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinolin-2-ylimethyl}amine; and

N-[4-(1-Benzofuran-3-yl)butyl]-N-ethyl-N-{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-
flquinolin-2-yljmethyl}amine.

[0033] Compounds of the present invention are prepared in accordance with the
following general description and specific examples. Variables used are as defined
for Formula I, unless otherwise noted. The 2,3-dihydro-1,4-dioxino[2,3-f]quinolin-2-
ylmethylamines in which R? is H are prepared as illustrated in Scheme 1 below.
Specifically, the appropriately substituted nitroguaiacol (1) is alkylated with allyl
bromide in the presence of a suitable base such as sodium hydride and then
demethylated by a reagent such as sodium hydroxide. The resulting 4-nitro-2-
allyloxyphenol (3) is then alkylated with glycidyl tosylate or an epihalohydrin in the
presence of a base such as sodium hydride and heated in a high boiling solvent such
as mesitylene or xylene to effect both rearrangement of the allyl group and
cyclization of the dioxan ring. The resulting primary alcohol (5) is converted to the

-11-
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o- ni trobenzal dehyde (8). Condensation with the
wappuopsBat e  tri phenyl phosphoryl i dene ket one POT®82003/028524

Wttig conditions gives the o-nitrocinnanyl ketone

(9), which upon reduction by iron in acetic acid,

cyclizes to the corresponding

2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nol i ne-2-met hyl t osyl| a

t éoqyi@@)g Yy %I'@!’té’ﬁ'@ Attolyenasyiionyl elIgtida ia thg presepge of a tertiary amine

i VE%H\@B‘? EN?rﬁHﬂ%W ol l%:ildb ?‘i’éﬁﬁbKWltﬁ'@a%nQ&ré’m%%e or carbon

he tit ounds o I nventl on

Sigtgachlorigle dm cembmamﬁ@twm trigheryfnhonelinet athe albi sidgechain is then
trléo‘?r‘ﬂﬁ?% p&PStr%QQﬁé/r{t' \Q@rﬁ" é)lfé?%%nﬁlslébew?ﬁnlw Péllaﬁhum (Il) chloride in
proce ure ove reducti on e nitro

greipingi mﬁfhvlpne ehlpyld% ﬁlr mnzs@e aflylieyidatign obf With setgnium dioxide
iy ‘?éflugd?@ GOXRRURsSr gfves ttl'ﬂéa o'-rﬁtY(?crHria%ldlél‘wylﬂ@' \%hlcﬁ%p'oﬁ reduction

hydr oxy. “Treat ment o erivative wth
i Mathglen dn aagedic cml@r¢YGlé29§utﬂ1 t%fs %?ré@pmf@rw -digxineia, &qunolme -2-
brn?é%ﬂt%s?ét\éeg)t 8e h%ﬁcﬁ@ouﬁgéla%é?ﬁeﬂth& HHEY RSPRE SN hifdeCiith the

R2 i1s bstitution of

C)ﬁﬁﬁ@ﬁﬁmﬁm Emlﬁﬁ%amcgoleaﬂgy}ar@ln% in some high boiling solvent such as
t roﬁrﬁaﬁwéw&@a@@%yih'edﬁe%oﬂﬁgél%@, dithd iRferioht ig
procedure above reduction of the nitro
group with tin (11) chl orlde and cyclization in acid
gives the conpounds of the invention in which R2 is
amno. 10 ~ RO 1) 03, CH2Cl12 R O Ph3P R2 02N
O"-,0Is 2) (i-Pr)2EEN02N O".,0Ols HO 6 8 Rl gN' R
O Fe/AcOH O ~OTs OTs 02N OO R2 9 R2 0 10 Scheme 2
[ 0035] Conpounds of the invention in which RL is
attached to position 6 of the 2, 3-

-12-



di hydr o- 1, 4-di oxi no[ 2, 3-f] qui nol i n-2-yl nmet hyl am nes

may be alternatively prepared by a variation of the
woekemmp47qui nol i ne synthesi s accordi ng to SchenPCBUS2003/028524

bel ow. The appropriately substituted benzodi oxan

met hyl tosylate (11) is nitrated under standard

conditions wwth nitric acid in a solvent such as

di chl oroet hane and the resulting nitro -14 WO

2004/ 02R734 PC] HSZOOB/ 02/8524 cR oung%é reduced

by treat YYH3hyeir 0gén i n t he of NaOH, DMSO/H,0
h as pl—a—t—l—ﬁum»on sulfii dg carbon.

cat al yst
Tr ea drRiat es ul PiFg arm%m & OVISH acr galey
in thé presence of hydrogen chlforide and an oxi dant
such as p-ghloranil or naphthoquingne gives the
correspondi ng 2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nol i ne

(14). Replacenent of the tosylate with the

appr opr Réiel y bst it uﬁ-g@\z@eal =W amn
h

M Resitylene,

gives th conpounds e | NVRM
ROH2, Ht/ClS OTs | i_QOrs 02N O CHOR10|3&5deg
O H p- chl or ani IO QAN EOH O

13 1 Schems 9[0036] _
2, 3-di hydro- 1, 4-di oxi no[ 2, 3-f] qui nazol i n- 2-yl met hyl am
nes of the3 | nventl on are prepared as 41l ustrated
bel ow (Schene 4). The o-nitrobenzal dehyde (8)
describgy above is converted to the oxime R15) by
treat men ydr oxyl ani ¢ TsRhdnechl ori de
presence||of fa suitabl e base—such—=a$ sodi um gicet at e
the g Ze Bt ed2y (CCHEGNRFADS, by,

-over “Pal | adi um on carbon.  CH,Cl,

5

1) Se0, L 4 Sy
2) Fe/AcOH OTs R

DMSO
R1
> OLF.*B
(CHo)n
= N
N 0]
g el

R4

Scheme 1

[0034] 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 2). The rearranged olefin (6) is treated sequentially with

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

-13-



Cyclization to the quinazoline N-oxide is effected by

treatnment at reflux with the appropriate ortho ester
wacaandimg to the net hod of Ostrowski (Heter ocpCT/@s2003/028524

vol . 43, No. 2, p. 389, 1996). The qui nazoline

N- oxi de may be reduced to the quinazoline (16) by a

sui tabl e reduci ng agent such as hydrogen over

Raney-nickel . Alternatively, an extended period of _

r efitipbenzaldeyder t hiBlest er gFeadensption eduwiy the  appropriate

?gg@?ﬁ)gﬂr)]ﬁda%ﬁh&'yﬁ $nb! Retond ander WRIY eBRifidrNgHdsOthe o-nitrocinnamyl

2kefope [R)dwhich unordreeswicm by i5on jnyRfietia 26id; pclizes to the corresponding
nﬁtsterh)td?éw@&.sx.ﬁ& zfsathlmfbl.ﬁaz rﬁ@th%:lﬁi%bl@iee%d)y cmip%ement of the

chronuto | acenment he tosyl ate or

quwatqu%amﬁ @mrparfaéely sybsfituted u@%ea'wm'@mambmﬁ ﬂ@feﬁﬁhe title

S e5RpolHd8Nofofe! inkéhtidA! VSUBS’(W% é‘fstr%éfﬁ}l %Hoséﬁﬁﬁo@éétgt% for the
|ves the title conmpounds of i nvention. -

ZUWH!POBQHW@hW@TQ%SZ‘GM‘POQ g’!?ZW |tt|gmrogqure RPO\EH fO'N&’GA@Y pgduction
><oﬂhe nitko Rg%gg%mﬁ QR%%'QKQT &nd @cllf%(on el &6id Ql\)éy thb Ebrﬁpélunds of

H;pe |Rgermon0n phich_BA IS _hlgjr%OTro)ptrRem of tb)epbgdyoxy gquemve)wnth an
Nldoréan\é acid chloride such as phosphoryl chloride or bromide gives the compounds
of the invention in which R? is halo. Substitution of diethyl cyanomethylphosphonate
for the triphenylphosphorylidene ketone in the Wittig procedure above, followed by
reduction of the nitro group with tin (ll) chloride and cyclization in acid gives the

compounds of the invention in which R? is amino.
PhSP\)J\
\\ 1) Os, CH2012 L
j\/ OTs
OTs ) (i-Pr),EtN ©

R1

1
RI\\ OL Fe/AcOH I\\ OL
N = o OTs N = 0 OTs
N L
R2

R>7 N0

Scheme 2

[0035] 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 3 below. The
appropriately substituted benzodioxan methyltosylate (11) is nitrated under standard

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

-14 -



R 4 RRA N Schenme 4 [0037] The
2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui nazol i n- 2-yl met hyl am
woe®4m0b4Bhe invention nay be alternatively preEEUSZN03/028524

fromthe rearranged ol efin descri bed above by the

met hod outlined in Schene 5 below. The nitro olefin

(6) is first reduced to the aniline by treatnent with

a suitable reduci ng agent such as stannous chl ori de

dcwmtmde(hah recifogdbygtreatment with thidogandn titee prassnge phg catalyst
LA a8 G¥dt anarneﬁ | Bnfihe (13) with
yd???r ﬁ’-,%;ﬁ-goéglstg b rb7c§h° en cgn%r?%g Ihéj Mhge (13) wi

aﬁ@FQIWd@ thegyesppce |oéa g@ew\mlﬁn@%\@@m 9m0<>,<ld@§h$u§>ﬁ1 as p -chioranil or

tﬁ&;FI o drid |\F§CtﬂF %éﬁégp%ﬁefng@@@ﬁ@drospg'dmrﬂfgfs A9&@h6ine (14).

%pl@pﬁygmtoofﬁhq tqq;)dgge mathothg -appropriately substituted indolealkylamine as

f%&Uﬁ@ﬁﬂw@%ﬂ@c%ﬂ%%&%?%ﬂﬁ\%nﬂﬁ) or halide is

y treatnment of e amdo aldehyde (18) with
amni_aranwl epl acerrent”h?é the syl ate @ halide W'I-FhPt/CS
3 pprifately s i ndo ylanmine in 2 "%
I @Tsol vent such as _Xj p#th suhToxi de
as descri bed above gives the ti©pN conpotinds of the
i nvention 16 WD 2004/ 024734 PCT/ US2Q@3/ 028524 Ri\ \
0 1) SnCI%OR\\OZNOO Nl OQrs )1'~0Ols 2) R
2COCI R 2A Et3N H 6 17 Nal04 OR X ONH3 R X 0O
&/ ~Ors Rﬂ-_/ONOHHORz N 18 16

Oj\/OTS p-chloranil, j\/OTs
HCI/MeOH

Scheme 3

13

[0036] The 2,3-dihydro-1,4-dioxino[2,3-flquinazolin-2-ylmethylamines of the
invention are prepared as illustrated below (Scheme 4). The o-nitrobenzaldehyde (8)
described above is converted to the oxime (15) 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
(16) 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 indolealkylamine in some
high boiling solvent such as dimethyl sulfoxide gives the title compounds of the

invention.
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[0038] The
2, 3-di hydro-1, 4-di oxi no[ 2, 3-f] qui noxal i n- 2-yl nmet hyl am

0

woem4mb4Bhe invention are prepared as ill ustrBRCEGS2003/028524

Schenme 6 bel ow. The o-nitrobenzal dehyde (8) described
sui tabl e oxi dant such as chromumtrioxide (Jones'
oxi dation) or sodiumchlorite and the acid converted

pOe  prepeamidsOlf NaOwer ti ar 3@ such

et hyfl am ne. Reductj on, of th q
nitro AT oge
pal | agﬂbim 0J on and cyflH zphi@n tretmant W th
the appro glé]carbonyl r%pound (forH ) e,
2, 3- dlhydro 1, 4-di oxi no[ 2, 3-
f] qui noxal i ne- 2- :@t hyl tosyl ate (22) RY hali de.

hﬁfé |y subs ed Y ndol eal R‘W ne 1’ some
h|1§ sol v ch L as_@irget hyl [sul f oxi'de gives
t 12 HétFRaeNmonpo ds
3/028524 Rl R1 X_Q Cr03, H2SO4 0
Ph2PON3 02N gBOTNacet one 02N O -' OTs (wéé)za N HO
OOls HN/ p Ols, 2 2 NH2 NH2 2 HCIT RL 0 20 21 R3
\ O HN(CH2) n 1
Scheme 4
[0037] The 2,3-dihydro-1,4-dioxino[2,3-f]quinazolin-2-yimethylamines of the

above is oxidized to the o-nitrobenzoic acid (19) by a
to the oR |troan| line (20) with di phenyl R osphoryl
dmine (21) wit h
gl yoxal , 2, 3ut edi one, 3, 4- hexanedi onebl_gl ves tRe
Repl acerrent of t tosyl@te or halide WCHY) L he
f t®e r"Avention. R17 WO
2004/ 024734 PCT/N
8 0OH19 OJR RL Rl RR¥7 O H2, Pd/C ~ 0O ON
et
invention may be alternatively prepared from the rearranged olefin described above

by the method outlined in Scheme 5 below. The nitro olefin (6) 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 (17) is then converted to the
aldehyde (18) 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 (16) or halide is effected by treatment of the amido
aldehyde (18) with ammonia and replacement of the tosylate or halide with the
appropriately substituted indolealkylamine in some high boiling solvent such as
dimethyl sulfoxide as described above gives the title compounds of the invention.
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LOISYNORa | ~R222DWO RT R\ OR3 )"~ NP---
(CH2)"\ NOYY NRa R ---ly R7 Schene 6 [0039]
wa b@4m24734 r obenzal dehyde (8) used in the chem BCTAS2003/028524
descri bed above nay be alternatively prepared as
shown in schenme 7 bel ow. The appropriate
nmono-al l yl ated catechol (23) is elaborated with
glycidyl tosylate as described above and rearr anged
in reflgxing ms5|tyl ene. %/Ixf‘d;ll zation tl@\the

benzodi o nol (25 éffectgd b ment

w th sodilum i cal bo te in et anol nd lhe i S
convey )?I 8) R /a?aN legﬁd
above.” Aft rearr angenmentgy the doudl e

treatment wiih catal ytic b| -acetonitrile palladi
(I'l) chloride in refIUX|ng nmet hyl ene chl or'i de ang

cl eavage with ozone or osm umtetroxi de/ sodi um
periodate as degtribed above, the resultingtal dehyde

(Y90 Nal@gi osel ec Qwnitrated h a co n
of m“ltrlc‘gm \tl (1 chlorlpgle-%-18v\0|
2004/ 024734, DTs1 R\ \ OH OTs
rnesitylene, IHreflux "0 NaH O 2) NaHCG3,
H O R2 N
18 16
Scheme 5
[0038] The 2,3-dihydro-1,4-dioxino[2,3-flquinoxalin-2-ylmethylamines of the

invention are prepared as illustrated in Scheme 6 below. The o-nitrobenzaldehyde
(8) described above is oxidized to the o-nitrobenzoic acid (19) by a suitable oxidant
such as chromium trioxide (Jones’ oxidation) or sodium chlorite and the acid
converted to the o-nitroaniline (20) with diphenylphosphoryl azide (DPPA) in the
presence of a tertiary base such as diisopropylethylamine. Reduction of the resulting
nitroaniline to the diamine (21) 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-
flguinoxaline-2-methyltosylate (22) or halide. Replacement of the tosylate or halide
with the appropriately substituted indolealkylamine in some high boiling solvent such

as dimethyl sulfoxide gives the title compounds of the invention.
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23 24 RO1) TsA, pyr R\ 003, CH2C2 O 2)

(CH3CN)2PdCl 2 O OTs Et3N CH2CI2 25 26 R\ 0 HNGCS,
wer@iA2R30 )".,0ls O 10 OTs 2N H O H O 27 8 PSLUSINL3/728524

[ 0040] The

7, 8-di hydro[ 1, 4] di oxi no[ 2, 3-g] [ 1, 3] benzoxazol - 8-yl net h

ylam nes of the invention are prepared as illustrated

in Schene 8 bel ow. The am do ol efi n (17) described in

E;;at al yt pR,PON;
perjodate .

Thes, e e Qigﬁverggéio,gé) t hg, \ (i-Pr),EtN
treatmemt with nmeta- chlo rope roxypgpzoic acid in a
BaeyeH Vil ager reaction and cycli t|®h1 tadthe 7, 8-

di hydro[ 1, 4] di oxi no[ 2, 3-g] [ 1, 3] benzoxazol e (29) is 0
effected by treatment at reflux with an appropriate
dehyénatin agent such as an orth& steryor an acid R’
cat al GO

as p tHe BfSe £ oni Repl acerrento
tg s hat+de—wth t he |agp opr P
baot [ ng

S i t te00|n 0 eaI kyl ami ne i bnmeYhi

sol ventNBlwch as di net hyl sul foxide WNHyesfbe title
con‘poun%g of the invention. -19 WO 2QQ4/ 024734

PCT/ US2003/ 028524 R R O OSSO, Nal0o4™0 r 0 O-OIs R 2A
~QOls R2AH,HO 17 HO 18 R?

[
oT
N" 0 S

R4
2/&?N
R ! 22 DMSO
'R
Fi1 3
I
N 2m_
Z Y
oY,

Scheme 6
[0039] The o-nitrobenzaldehyde (8) used in the chemistry described above may be
alternatively prepared as shown in scheme 7 below. The appropriate mono-allylated
catechol (23) is elaborated with glycidyl tosylate as described above and rearranged
in refluxing mesitylene. Cyclization to the benzodioxan methanol (25) is effected by
treatment with sodium bicarbonate in ethanol and the alcohol is converted to the
tosylate (26) or halide as described above. After rearrangement of the double bond
by treatment with catalytic bis-acetonitrile palladium (II) chloride in refluxing
methylene chloride and cleavage with ozone or osmium tetroxide/sodium periodate
as described above, the resulting aldehyde (27) is regioselectively nitrated with a

combination of nitric acid and tin (V) chloride.
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11\ O\ :0fs 1) mCPBA RC(OR)3 R0 OTs i N2

A1203, MCHH OHO0 28 R2 29 R3 HN (CH2)n RL 'Y\ OR3
W@RIM0EaBR) N OY DVBO )--0 R4 R2 Schene 8 [BOWLF2003/028524

Al ternatively (Schene 9), the nitro olefin (6) may be

reduced wwth tin (Il1) chloride as described in Schene

5 above and protected with a suitable protecting

group such as carbobenzoxy (Cbz) before the olefin is

clpfaved to the aldehyde t r eat nent

t et peoxd R odi um perNaﬂgJe an Q}e\/ydé/conog Viene,
to henol (32) by the Baeyer{Vil] ager plrocedurerefux
Dep

~ nbmv\ta;y’/treatrrent W th emgver

pal | adi un¥on carbomMNaHves the o-am nophenol, @}HNaHCO; EtOH
which is cyclized to the o4

7, 8-di h‘?/%ir o[ 1, 4] di oxi no[ 2, 3-g] [ 1, 3] benzoxazol e (29) by
treatment with the appropriate ortho ester,

car,pboxylic acid or anhydri de. Treatment of the o-

a henpgol -20 WD 2 4 LUS2Q93/ 028524
m de or chloride] Iorl déﬁgr UrY abl substipl':?téé\’pizCI2

carpa clol o ele of t heTs
i nve |orO| n |th2*?28 opéegl?'re tm®t of the EtN

0- am 'qophenol wth ca 2 diimd | e gives the
oxazol gne wbsch | eads to conpounds of|the G nvention
in which R 1s halo via treatnent with an inorganic
anhydri de such as phosphoryl chloride or brom de.
R Iacem@t of thetoslate Wi th eapp priately

su ndol ea Meias a the title
rTV'éﬁT"‘ﬁﬁ_>
“Cco O)dsoo Eﬁ.l i 0 ej\/OTs

H™ ~O

27
Scheme 7

[0040] The 7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylmethylamines of the
invention are prepared as illustrated in Scheme 8 below. The amido olefin (17)
described in Scheme 5 is cleaved to the corresponding o-amidobenzaldehyde (18)
by treatment with catalytic osmium tetroxide in the presence of sodium periodate.
The aldehyde is converted to the phenol (28) 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 (29) 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 indolealkylamine in some high boiling solvent such as dimethyl sulfoxide

gives the title compounds of the invention.
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R\ 01) sSn2 R O \,COls 2) Cbzd Chz I i ~OIs 02N
O EtESBNHO 6 30 Os04, Nal0O4 \ 0 1) mCPBA X O Chz~
w0 200@m3Boz\ / \,0ls NONO HHO 2) AL1203, MMDHS2H08H28524
3132 H211 R OR , Pd/C~2 ORC(OCR)3 1 1 Ors
Ofsl vi/ HNONO OH~-OR2 33 29 Schene 9
[ 0042] Conpounds of the invention in which Rl is
hydrogen and R2 is al kyl are nost conveniently
prepared according to schene 10 bel ow. The appropriate
2',3 ,4" - trihydroxyacyl phenone (34) is
regi osel ectively alkylated with glycidyl tosylate or
an epi hal ohydrin in the presence of a base such as

sodi um careonate to give the correspongjing

7-acyl - xyl@nzodi oxgo2-N@bhanol | owi ng
convers(bn dgf\ he Jketone to the Oxi (

react| @ms ne hydr ochb.e™N | Ofs
acetat e, zatton to the oxazole (3 ef?ect ed
by treat nment h 4phosphoryl chloride i Hthe 18

appropriate dinethyl al kanoic acid am de. The resulting
7, 8-di hydro-1, 6, 9- trloxa 3- aza cyclopenta[a]naphthalen

e-8-met hanol is comRted -21
1) m-CPBA R?C(OR’
) B Q LOT (s Q 1_ors
) A|203, MeOH
R2
R3
. (CHan R! ,
Y N O Fﬁ
R4 I _ N (CHQ)n
N{ ¢ Y
4
DMSO O R
R2
Scheme 8

[0041] Alternatively (Scheme 9), the nitro olefin (6) may be reduced with tin (1I)
chloride as described in Scheme 5 above énd protected with a suitable protecting
grdup such as carbobenzoxy (Cbz) before the olefin is cleaved to the aldehyde (31)
by treatment with osmium tetroxide/sodium periodate and the aldehyde converted to
a phenol (32) by the Baeyer-Villager procedure. Deprotection by treatment with
hydrogen over palladium on carbon gives the o-aminophenol, (33) which is cyclized
to the 7,8-dihydro[1,4]dioxino[2,3-g][1,3]benzoxazole (29) by treatment with the
appropriate ortho ester, carboxylic acid or anhydride. Treatment of the o-

aminophenol
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WD 2004/ 024734 PCT/ US2003/ 028524 the tosylate (38) by

treatnment with p-toluenesul fonyl chloride in pyridine
wanah4/0e4abi ned with the appropriate indol eal kyPamusa®3/028524

as described to give the title conpounds of the

invention. OH TsO O H2OH, NaCAc (OO NR2 / R2 1CH

OH Na2C03 | 0O OHO OH 34 35 ~ OPOC13 OR2 i )""OH 2

J)OH | ORCCONME2 NO/NHOH O HO 36 R2 37 O Tsd,

pyridine i )"-,0IS , ONO R2 38 Schenme 10 [0043]

TGN %9W%oﬂfdet @hioRYs B3 h%ﬂlté@*’ s@&hfﬁ&?bé&%gmbﬂtcﬂlonde leads

thelr “enanti oners by conventjonal methods or,

pieemRAINGS of Hie INYRNton U’U\MP'C'@H fstareiRgr rqme@@fyp%@-gmphenol

d'vxﬁtﬁcédr orﬁ/ dﬁh‘\tb%tzblteuéd/é&"tl'g oﬁe?iB)on@ \M‘NGIH M&é&y {o compounds of the

3-nitro zene- fonate or tosylate (for
bé]YQb'&tﬂfb)(awht?Bt'ﬁar‘ﬁaﬁﬁ'ﬁe‘)‘adfea{’ﬂg)t it ag| 'yeig@wc anhydrlde such as
. ﬁﬂbédh%l%f? RARHGe %H bfd?r‘ﬂéé e F%blacér%b(tl &HiRe tdYatd Win 'ﬂwe appropriately

antiorer) 1n place of epi ohydrin or “‘racemc
g|syl@$t@yqad ingsieplgylamine as above glves the title compounds of the invention.

1) SnCl,

L _ L
OTs ) CbzCl Cbz\ OTs

EtsN

1

R
0s0,, NalO, I\\ OL 1) m-CPBA o \\
Cbz Z OTs
\N o 0 OTs N Z o
H
H Y0

2) AlLOs, MeOH ' OH

32
R1
H2, Pd/C \\ , N O
R C(OR) |
OT ~ O OTS
N
\ig)
RZ
33 29

Scheme 9

[0042] Compounds of the invention in which R' is hydrogen and R? is alkyl are
most conveniently prepared according to scheme 10 below. The appropriate 2°,3',4’-
trihydroxyacylphenone (34) 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 (35). Following conversion
of the ketone to the oxime (36) by reaction with hydroxylamine hydrochloride and
sodium acetate, cyclization to the oxazole (37) 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
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in the procedures above. In yet another nethod,

conpounds of the present invention may be prepared in
weacaenndemee with Scherme 11. The synthesis of cpPapoezw3/bh28524

is conprised of steps that begin wi th hal ogenati on of

39 where R is alkyl of 1-6 carbon atons, with

reagents such as N-hal osuccinimde in acetonitrile to

give 40 (where Hal is halogen -22 WD 2004/024734

PUE tsyRis/ (38834 treatremt a\slgrsrp -tofgengsuloyyl cliprida detpyigine and

4 | r

e R R SR B, P K e R, e e

t epmeeundssll the investiple in a suitabl e sol vent such as

nmet hyl ene chloride, or with strong protic acids such

as HBr and HCl gives the salt 41. Free base 41 may be

obt a| ned by neutral ijzet th an Anbgrlyst A-
? PHn pol ar mnts suctf 3 § 2OH, NaOAc

anol o
0044] Al kytatTom oRg241 heztggoﬁ_pe free—

baseyOor~gs ok salt, widdgenzyljor Y 0 Osubstituted
benz 9t ect ed gl yci dyI ethersO(LOHR , where R' is
benzyl, substituted benzyl such as 4-bronobenzyl,

3, 4- dlnéﬂhoxybenzyl 2- or 4-nitrobelfzyl, or
4- nethoxybenzyl) in suitable polar solvents such as

DVSO, DMF, o A)4.n pr ®&¥hice of bas as
sodi um zar b ﬁg{j S| umearberate, o

trieth i A2p20oNNEN CY MNagfPH
pal | adi um sts such as >——O

tris(di zyl i deneacet one) di pal | adi um

t et rakikg?hrl phegy! phosphi ne) pal | adi um Rbdr pa\mbl adi um
acetate with Iigénds fromthe group consisting of

Bl NAP and separate enanti onmers. ther of , () Tol - Bl NAP

and separ ate@@agwmrs t her eg -
bi s(di phenyl phosphi no) ferroce :'Y Ts
1, 3-bi s(di phenyl phosphi no) pr apang %

b| s(di phenyl - phosphi no) et hané 01 the presence of
bases such as NaH, LiH KH, ot assi ug car bonat e,
sodi um carbonate, titanium cBr bonat e, cesium
carbonate, potassiumt-butoxide or potassium
phosphate tribasic in suitahemadlpvent such as
toluene, or alternatively, with copper catal yst such

as copper iodide in the presence of bases such NaH,
LiH KHin a suitable solvent such as toluene to

afdoasy 4he codpoiis80the GA%&ABIN May/bdF8SENELidtEbtRdir 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 3-nitrobenzene-sulfonate or
tosylate (for the R enantiomer) in place of epihalohydrin or racemic glycidyl tosylate

in the procedures above.

In yet another method, compounds of the present invention may be prepared in
accordance with Scheme 11. The synthesis of compound | is comprised of steps
that begin with halogenation of 39 where R’ is alkyl of 1-6 carbon atoms, with
reagents such as N-halosuccinimide in acetonitrile to give 40 (where Hal is halogen
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ROR N-hal osucci nim de ROR Lews acid/ CH2ClI2 N CH3CN N
I 7 Hal or strong protic acid ~-X R2 39 R2 40 OH R\
worhi@dezBi R\ O ,LOR' Pd cat/ligand or Cu capPCNUBI03/028524

Hal \\-X Base, polar solvent,\-X Base, toluene R2 41

R2 42110 RqOLews acid/CH2C2, Rqgl~ -.,,, FOR'

or strong protic acidJ .,,SOH ) N\ X Oor

hydr ogenol ysi s O R 43 R2 44 R3 RL HN (CH2)n \~ )

osych.as Br 10§ u)P f Qﬁmotqgﬁpg)ﬁpo\@tn Leyds' aqigls sych @y deron tribromide,

\Cﬁ\ggazt\r(};q%n@élsﬁum%hﬁ"tnc‘ﬁﬂir‘ﬂ@,n?erncl,:\’%hlﬁﬁdé, & trihdthifyCiddlide in a
suitable solvent such as methylene chloride, or with strong protic acids such as HBr
and HCI gives the salt 41. Free base 41 may be obtained by neutralization with an

Amberlyst A-21 resin slurry in polar solvents such as ethanol or methanol.

[0044] Alkylation of 41, either as the free base or as the salt, with benzyl or
(o]

substituted benzyl protected glycidyl ethers (L\’OR", where R” is benzyl,
substituted benzyl such as 4-bromobenzyl, 3,4-dimethoxybenzyl, 2- or 4-nitrobenzyl,
or 4-methoxybenzyl) in suitable polar solvents such as DMSO, DMF, or DMA in the
presence of bases such as sodium carbonate, potassium carbonate, or triethylamine
gives 42. 42 was then cyclized using palladium catalysts such as
tris(dibenzylideneacetone)dipalladium, tetrakis(triphenylphosphine)palladium, or
palladium acetate with ligands from the group consisting of () BINAP and separate
enantiomers thereof, (£) Tol-BINAP and separate enantiomers thereof; 1-1’-
bis(diphenylphosphino) ferrocene, 1,3-bis(diphenylphosphino)propane, and 1,2
bis(diphenyl-phosphino)ethane in the presence of bases such as NaH, LiH, KH,
potassium carbonate, sodium carbonate, titanium carbonate, cesium carbonate,
potassium t-butoxide or potassium phosphate tribasic in suitable solvent such as
toluene, or alternatively, with copper catalyst such as copper iodide in the presence
of bases such NaH, LiH, KH in a suitable solvent such as toluene to afford 43.
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~ -X R4 R2 1 Schene 11 [0045] Deprotection of
guinoline 43 with Lewis acids such as boron

worddanosmdde, boron trichloride, alum numtrichCouszi®3/ 028524
ferric chloride, trimethylsilyl iodide in a suitable
sol vent such as nethylene chloride, or with strong
protic acids such as HBr and HCl or under reductive
cl eavage conditions using Pd catal yst and hydrogen
transfer rw‘agenéﬁ‘esuch as hydrogerg’ cycb?exen
met hyl cyc N-balosucgiginve® 200 % Lewis acid/CH,Cl,
PCT/ US2003) 028524  ammomumrf or matl gives the ——
het er ocyqf efused benzGHEOMNanmet Ran #al Ther strong protic acid
hydr oxyl yety of 44 can be actiyaked with an aryl -
or al kyl sul fonyd chloride such a p t ol g@nesul fonyl
chl ori d& net hanesul fonyl chl or iMe,
4-ni trobengenesul f onyl 0 chl ori de, 2 or
4- br omnbeﬁ“z\a esoHf onyl (Sh{gQRTe i e Of\eﬁg@@mdecat/ligand
bases suc | triethylamne or py Mdilne 1 n suitabl 6r Cu cat
sol vent s met hyteme—7hl ori Fal or toluefe—
to affoﬂ\g‘}_& Ye Bise ipdlanssiubrfin

ate such as Base, toluene
p-t ol uen fonate, nethanesul f Xe, 2-, 3-, or

4-ni trogénzenggul fonate, or 2- @ 4- 42
br onbbenzenesul f onate. The final coupling of 45 vvi t h
i ndol eal kyl ami nes appropriate to the i nVﬁntl on,
ofOhases sudtevasadi/fiHzCh, base
etﬁyl am ne) potasst+tm car bo te j
.- "aror sobngeprbtic acidh a ,,-OH
di oxane, or DMar fdrogatelysise c unds of
Formul a 1. F0046] The conmpounds of the |n et i on may
al ternaffvely 2 prepared fromthe heteRdcycl e?4 used
benzodi oxan net hyl tosyl ate (45) byR? he met hod outl i ned

(diisopro
sodi um

bel ow in Schene 11, The tosyl ate |s epl,rd With
sodi um azi de in anR: rogy. iate sdf eﬁt/such yas DWF to
gi ve the azide 46, [ i then reduged to the
prAmiaalfonghehheided 7) Sui tal@@vred CI ng agent such

as hydregen—ever Npal adQim”6n car bon —sedium

bor oBysdy; CeigCl,n | sopr¥panol or triph RR\AS The
primary amine 47 gy eit4dger be redu?tglé’(%/%?/éaph/ IIﬁ}rat

by treatnment with a suitably substituted al dehyde or
ketone in the piesence of a reduci ng agent such as

sodi um cyanobopghy dii~de oIR al kylated with a suitably
substituted i ndI ky halhl dG(CHZ)n

Scheme 11

[0045] Deprotection of quinoline 43 with Lewis acids such as boron tribromide,
boron trichloride, 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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al kyl sul fonate or arylsulfonate in the presence of a
base such as triethylamne or Hunig's base to give

wo he4mesmpounds of the invention in which R3 i SPCT/US2003/028524
hydrogen. The secondary am nes thus derived may be
further alkylated if desired by treatnment with the
appropriate alkyl halide in the presence of a tertiary
base or al kanal in the presence of a reduci ng agent

s BEINQRUT JAITIRE cGuPRBER dieRieavgle-ugedibpazediexanmsiianmtigs.  The

thas ARyl &t QA daR PAHERatES with aﬂ' a{WIL or aI%?lsMQnyl chlorlde such as
4/ 024734 PCT/ US2003/ 028524 gl ~

N&Ngluenrspauifenyd chlogidey methanesuffary! Rf"@'@% P2d,,§¢ ar. ymtrRQerzggnesulfonyl

R2nhibfde, @r CH2 hibronfolhEazEh &4:1idhyi Shidlide in Ne@rdsehce b?\@ases such as
NaCNBH3 ~X R4 3 R 2 ON H2 Et3N R2 4

(@mlyylarmnezor\pmdw)srpltaNepsolvents such as. nj@thylen% chlonde THF, or

toluene to afford 45 where R is a sulfonate such as p-toluenesulfonate,
methanesulfonate, 2-, 3-, or 4-nitrobenzenesulfonate, or 2- or 4-
bromobenzenesulfonate. The final coupling of 45 with indolealkylamines appropriate
to the invention, in the presence of bases such as Hiinig’'s base (diisopropyl
ethylamine), potassium carbonate, or sodium carbonate in polar solvents such as
THF, dioxane, DMSO, DMF, or DMA affords the compounds of Formula i.

[0046] The compounds of the invention may alternatively be prepared from the
heterocycle-fused benzodioxan methyltosylate (45) by the method outlined below in
Scheme 11. The tosylate is heated with sodium azide in

an appropriate solvent such as DMF to give the azide 46, which is then reduced to
the primary amine (47) by a suitable reducing agent such as hydrogen over
palladium on carbon, sodium borohydride in isopropanol or triphenylphosphine. The
primary amine 47 may either be reductively alkylated by treatment with a suitably
substituted aldehyde or ketone in the presence of a reducing agent such as sodium
cyanoborohydride or alkylated with a suitably substituted indolealkyl halide,
alkylsulfonate or arylsulfonate in the presence of a base such as triethylamine or
Hunig’s base to give the compounds of the invention in which R® is hydrogen. The
secondary amines thus derived may be further alkylated if desired by treatment with
the appropriate alkyl halide in the presence of a tertiary base or alkanal in the
presence of a reducing agent such as sodium cyanoborohydride to give the
compunds of the invention in which R is alkyl.
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R2 Schenme 12 [0047] The guai acols, catechols,

2',3 ,4" -trihydroxyacyl phenones and benzodi oxan
worReapb476syl at es appropriate to the above chenPeT/Ug20a8/@28524
known compounds or can be prepared by one schooled in

the art. The indole al kyl ketones, halides,

al kyl sul fonates and aryl sul fonates are known conpounds
or they can readily be prepared by one schooled in
the artR S|ngP t he procedures outlin by ith, Yocca,

ayhe and Hg, Pd/C
Tilly i nllwploo3kg7aal. The indol ea

|ky,L m eS e —m—
@s 6f can readily be pfepare® by’/or?e

school ef—Xin the art fromthe halid®sXr sulfonates by

tr eat rgent Wi 4p sodi um azi de or sodiam cysni de,

fol | owed by reducti on wi th hydrogen over the

appropriate cat al ei ther palladiumon carbon or

rhodi um on alu a).n The benzof uranyl al kyl am nes and

benzot hi ophe al kyl‘ém nes are kn C oungsg or can
readily be prepared by one schoolgd ijn the alr t GO
the Kknown al cohol's by first conv b N}*L(e Ny
br es y treat nent h tr| ph ayl,phosphi ne ahd
car abr oni @ﬁgl 04/ 024734 R
3/028k@4 di 58 gHﬁg t W€ bronide with either
de or sodi um cyanide and finally by
|on w t h hydrogergiap descri bed above for the
| p;dol eal &yl am nes. 8] A protocol simlar to that
used by Cheethamet al. (Neuropharmacol. 32:737,

1993) was used to determ ne the aﬁf\ tyof the
conpounds oé t h€€HHpwenti on for the!l eZIro_t ni n| (CH,),,

transporter= e conmpound' s abi | i | al Sy
3H paroxetine frommle rat froﬁ;@#ﬁ corti cal

menbr anes was determ ned using a 7 Tech filtration
device to separate bound from fiRee 3H paroxeti ne and
a Wallac 1205 Beta Plate(r) counter to quantitate
bound radi oactivity. Ki's thus determ ned for standard
clinical antidepressants argchede 12M for fl uoxeti ne,
14.2 nMfor impramne and 67.6 nMfor zinelidine. A

SR o el s Rap G Rl < HR G heanegand benzodioxan
3hetitodyines appiopkiate o hdabdverchefriddHre kh@im aérﬁbanjrfd; or can be
it Y 4
[ 3iy/Is@tdpeidsAdnd drysulipyatasianeti@bwal compduhdsnor they can readily be
prepared by one schooled in the art using the procedures outlined by Smith, Yocca,
Yevich and Matson in EP 464 558 A1 or by Bathe and Tilly in WO 0035872 A1. The
indolealkylamines are known compounds or can readily be prepared by one schooled
in the art from the halides or suifonates by treatment with sodium azide or sodium
cyanide, followed by reduction with hydrogen over the appropriate catalyst, either
palladium on carbon or rhodium on alumina. The benzofuranylalkylamines and
benzothiophenylalkylamines are known compounds or can readily be prepared by
one schooled in the art from the known alcohols by first converting them to the

bromides by treatment with triphenylphosphine and carbon tetrabromide, then
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the 5-HT1A serotonin receptor followi ng a nodification

of the procedure of Hall et al., J. Neurochem 44,
waeds/0e4985) which utilizes CHO cells stably PCT/US2003/028524

transfected with human 5-HT1A receptors. The 5-HT1A

affinities for the conpounds of the invention are

reported below as Ki's. [0050] Antagonist activity at

5- HT, A receptors was est abl i shed by using a 355- GIPyS

brlisalapigg 488 dyoraide; witky either tsegium 3aide 15y Soshum syaNigg@nd inally by

Bfefdii:%ﬁérl wﬁfBﬁyergenPJLa(!é&ﬁlS’éd abo’v@%r thd HlolehfK Fé}mnésn

wni ch the test conpound's ability to affec
bi ndi ng of 35S- GIPyS to nenbranes cont ai ni ng cI oned

higtae] SathrdBch RGRIRE % §1aY\@§edW ChéBtRgA e al“?géuréﬁlﬁarmacol 32:737,

produce an increase 1 n binding whereas antagoni sts
pil 89 cvasnusqdrierdeseraningythe affiRityed! the rempeundreoicihpdeveptin for the

t Q@roﬁ:tnﬁ‘f‘gé‘ﬁéﬁoﬂgromrﬁé cBmighliefd ablT@etotcﬁsfﬂlaceCWF%%hn% from male

maxi mum 1 nhi bi tor%/ effect is represented a
wrﬁnf@ntad soferl snerybrages was ideteamispdiysing som [emddillatippelevice to
r g&prhe unkiiont f‘réS@H%a?&@ﬁﬁé' afd F?ﬁWaWE@ﬁQd)S B%ﬁi Plate® counter to

procedures described in precedi ng thr
pavanjitaip h HouRd eragivactyity ows Ki's 2?‘%%@)’@2*4?8& standard clinical

P 0 r

rentep AT o F o £ lloRRRRy 3 1@&%@#&%&9@%6"’? M for

( zun)elldlojso Arﬁtnohg@orrgnmfph@s heepifoond betpeegdH 1pa(@etiy binding in rat
A Exanple3041027

Eﬁg@g@ %#?%ﬁdggéﬁ?g’%ﬁﬂgt?&%@ﬁ"% 909. 1 (58. 0)

Exanple 5 0.96 0.64 92.5 (76.8) Exanple 6 3.57 0.39

3 86y ; 4¢3

Sl LGOI s i Qg i

E&lamﬁﬁcﬁ‘cdrﬁpduna% abilitg to displacé 13HH) 8-OBDEMT @igrbpylamimetetralin) from

4 625 llle serotonln recep%gr foflowu%e ré n?gdlféllc%tlon o? 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.

[0050] Antagonist activity at 5-HT;, receptors was established by using a *S-
GTPyS binding assay similar to that used by Lazareno and Birdsall (Br. J. Pharmacol.
109: 1120, 1993), in which the test compound’s ability to affect the binding of *S-
GTPyS to membranes containing cloned human 5-HT;a receptors was determined.
Agonists produce an increase in binding whereas antagonists produce no increase
but rather reverse the effects of the standard agonist 8-OHDPAT. The test
compound’s maximum inhibitory effect is represented as the |nay, While its potency is
defined by the IC5p.

[0051] The results of the three standard experimental test procedures described in

the preceding three paragraphs were as follows:
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Exanpl e 12 13.00 1.55 137.6 (81.6) Exanple 13 1.05

0.32 64.6 (95.0) Exanple 14 1.00 1.03 507.3 (100)
wazanpker3d5 1. 60 5.16 411.8 (100) Exanple 16 RCBOSA0FA28524

125.1 (100) Exanple 17 46.00 0.63 52.0 (78.0)

Exanple 18 6.60 0.35 10.4 (59.3) Exanple 19 14.60

0.20 50.1 (95.4) Exanple 20" 2.82 o 38 188. 3 (100)

Exanpl e 21 62.00 0.60 25.9 (37.5) npl e 22

7.12 878. cﬁ(ﬁéf rsospoaﬁh%n'é/ 2%H11A§Q°}el?t9ra‘.\§'n3>'(85 é)HT“\ Function

Ecampoand®4 1. 40 KI.(AM) 156. 9 (100) HxaWdl e 25 0. 64C50 4M) (Imax)

ABxBmpR4. 0) Exagploe 26 5.90 3.26 18034 (90.2) 88.6 (80.3)

anpl e .27 6.70 5 340.6 (100) mpl e 28 5.50
gé§§33§ le 29 3§Qg 1.64 55.8 (94.'8°° Exanpl e 30 1484 (37:0)
S5ERGmPR.D (73.1) o.dxanple 31 2.40 3%230 205.4 (97.7)0.6(98.7).
2004/ 024734 PCT/ US2003/ 028524, 5- HT Transpord er

Afzzf(?'ﬁq?y 5- HT1 Aﬁéeggeptor Affinity £19T1 A Functi orf;()%'1 (58.0)

Cespaped Kl (nM d@e6 (nM |1 C50 nM | nme4 Exanpl e 32 1. 00.5 (76.8)

5 46 23 7 (100) anpl e 33 2.20 1 200.1 (73.5 '
@%é (?é% 193.1 (100) éigﬁple 35 2. 40 O%%g(sss)

GExﬁm()@& 9) Exar(p(B&E 36 1.90 16.29 2188.2 (91.9) 73.9 (100)

Examphg g7 2.60 L, 42 21.4 (100) 55 05.8 (94.1)
Example 9 4.70 0.46 23.7 (95.2)
Example 10 1.29 1.78 71.1 (61.5)
Example 11 Isomer A 1.62 1.68 27.8 (78.3)

Isomer B0.43 4.65

Example 12 13.00 1.55 137.6 (81.6)
Example 13 1.05 0.32 64.6 (95.0)
Example 14 1.00 1.03 507.3 (100)
Example 15 1.60 5.16 411.8 (100)
Example 16 1.80 2.51 125.1 (100)
Example 17 46.00 0.63 52.0 (78.0)
Example 18 6.60 0.35 10.4 (59.3)
Example 19 14.60 0.20 50.1 (95.4)
Example 20 2.82 0.38 188.3 (100)
Example 21 62.00 0.60 25.9 (37.5)
Example 22 4.30 712 878.0 (85.5)
Example 23 1.85 0.70 19.3 (85.8)
Example 24 1.40 4.45 156.9 (100)
Example 25 0.60 5.47 43.5 (94.0)
Example 26 5.90 3.26 180.4 (90.2)
Example 27 6.70 52.85 340.6 (100)
Example 28 5.50 0.28
Example 29 0.90 1.64 55.8 (94.0)
Example 30 1.80 5.35 68.0 (73.1)
Example 31 2.40 35.30 205.4 (97.7)
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Exanpl e 38 1.31 0.06 25.8 (85.5) Exanple 39 0.50 0.85

263.2 (78.5) Exanple 40 7.00 17.67 1980.0 (100)
wazempbe34l 0.24 20.99 Exanple 42 2.75 35. 96 Erampkm03/828524

0.50 13.09 343.7 (100) Exanple 44 3.40 9.99 372.3

(100) Exanple 45 1.00 108.11 1086.0 (100) Exanple 46

6.70 0.05 31.4 (85.6) Exnaple 47 1.00 4.42 191.1

(75.2) Exan;l)_l e 48 4.20 24.66 500.0 (100) Exanple 49 _

23.0 0. 73 BYT(Taa)sporrapfiinity 59HJI 1x Recgptopdifingp) ~ 5-HT1A Function

E€ampiogné1 2. 35 K.(74) 19 (82) Exarfl(eMp2 nd 2. 08 IC50_(nM) (Imax)

EER&mpR®B2( Emax=97),00 [ 0052] Li ke thesa@ti depressant s232.7 (100)

fLuoxetine, paroxetine and sertralin the compou

okx‘t"ﬂp§ ventio '#ave the abili ty2t1%1pot ent | yngl 02‘%%%'1 (73.5)

t BRaple@dake of tdep brain neurotramggitter serotonigs.1 (100)

The re thus usef for the treat of di seases

cgﬁ%@ﬁ‘leyo’st reat ed ZDX t he adm ni st raﬁgéﬁ of serot oni n6-6(78.9)

seka@ple\sd r eupt akiegd nhi bitor ( SSRHp.2ant i depr essant486.2 (91.9)

such as depressiagn_(including but n l[imted to nmajQr
dEﬁ?’@E‘?ic\c}e di sor d?e‘i\’c,g chi | dhood deprgi%i on and 214 (100)
dggampeiss) , anxi et.y1 pani c di sorderQ.06 post-traunmati @5.8 (85.5)
stress, djsorder, menstrual dysp ic disorder (

k Bﬁ\mmﬁggpre- rrergg{’ ual syndrorre),h(g%%enti on defi cia"'ta%% (78.5)
dEsamgler4o( wi t h armdoov t hout hyperacti7ze7t y), obsessii980.0 (100)
c ul si ve disorde (i ncluding bu t limted to
t%%’HBI%i‘VI omani ado,'éfobsessi ve conpépégve spect rum
dEgamder42 (i ncl ud.Tg but not |imteg.960 autisn,

sacial, -29 WO 2004/024734 PCT/ US20Q3/ 028524 anxi et
d£§%'in8|8r, gener alq?‘é(gd anxi ety di soggé)g, obesity, ¥43'7(100)
e&kamgledi4sor der s J4xh as anorexi a M@Bvosa, bul i m a372.3 (100)

nervos vasonot gr .f | ushi ng, cocai d al cohol
B {6a,7 1086.0 (100)

6?@9@&’?, sexual1' sfunction (inc g but not

| Erarnpld 460 pr ematdT@ ej acul ation), 0.05 31.4 (85.6)
Exmaple 47 1.00 4.42 191.1 (75.2)
Example 48 4.20 24.66 500.0 (100)
Example 49 23.0 0.73 99 (33)
Example 50 9.7 0.45 69 (50)
Example 51 2.35 0.78 19 (82)
Example 52 nd 2.08 EC50=526 (Enax=97)
[0052] 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
(SSRI) antidepressants, such as depression (including but not limited to major
depressive disorder, childhood depression and dysthymia), anxiety, panic disorder,
post-traumatic stress disorder, premenstrual dysphoric disorder (also known as pre-
menstrual syndrome), attention deficit disorder (with and without hyperactivity),
obsessive compulsive disorders (including but not limited to trichotillomania),

obsessive compulsive spectrum disorders (including but not limited to autism), social
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i ncontinence (including, but not Iimted to feca
i nconti nence, urge incontinence, overflow
WO p@afr4i7Bence, passive incontinence, reflex  PCT/US2003/028524
i nconti nence, stress urinary incontinence urinary
exertional incontinence and urinary incontinence), and
pain (including, but not limted to mgraine, chronic
back pain, phantom|inmb pain, neuropathic pain such
§"Hﬁﬁb@§?’€ehe€ﬁ“8?éi??ﬂ/ a"é‘ﬁa' ﬂﬁgfdeﬁePWW’cem gisaidgys such as

aBforekial Ab®Esd,! bmﬁﬁéeﬁewm eov&domdthe flgmue&sa.r@‘ and alcohol
this invention have otent affinity faor

aﬁﬂfg@m geX%tqlxﬂWn (ipfldsling gpﬁrlrpt é@}l@potﬁl plremature ejaculation),

I feBRfiringe (R@ﬁﬁlﬁf@ Gut Mot Aimiteli @l focal HebMNeRBe,dikg@ incontinence,
m xtures uoxeti ne and pi ndol ol ? have

dewﬂgwr@%@H‘?‘an%r%assrvsprrﬁoame@eveorefg% ng@iiNgaganetress  urinary

efricoffncé Qiringnt éﬁ@wﬁntm@&ﬁhem&enan&mnagctdcwhﬁdéne@d and pain
5HT1A ant agoni sm (Bl i er and Ber geron 5;

'Wlﬁ%{gg’ byt apt I| tgg6to migrgine;t m%tbaclé/pam 1@mom-ﬁﬁ'@b pain,

CABMOpAHR Bdin tsién |a@V@&Hdt|@m@#®aﬁﬁW%nG§€c%€ﬂbfmm’ neuropathy) and
|nterest|n gg@]euseful for treatin

| [elafed dinessq Oefu e FERAUBGR At I BUSHIOB Tale Gptegs affiniy for

Wﬁh@(}ﬂﬁagbhsl fa@ﬁ\htlyn&, brair€ BRIt 4 B&rotonir édabtors1g R’écent clinical trials
aI | evi at | ng each of the mal adies |i abov&
yingdrig JpiXres (69 Huxghas and rPé"‘i?Eﬁ&n%’? %ﬂ?ﬁ‘%‘@?eﬁ’gﬁ more

prawcu dhsg ¢l dfiaspressmnt effichty fofd eeatment a@muuntngosésal activity and
cgg&ound of 't h| i nv t i on

ochMtagRisn Bligr B0 Bt do8A T RS 6t Bl dS66: M. B. Tome, e

I awenggm W&c@hﬁddﬂé&iﬂtthéahvenﬂm% thusogeebdingly interesting and
t| n trol Elgedl sease states or conditions

f‘s? H'éogg?ﬂt\”gl ep'i‘?é?'\"/ ¥¥"St em conprising at |east one

compound of Formula I, mxtures thereof, and or
ceu cal salts thereof and, a phar ma tlca
PEGHSAT oo This i Bréset dRrtor, gt Rotiode o) beng, Breventing
P irbtirgCori ameaaw GHUNCS thé hﬁlaiﬂébelthélbétﬂ)vepﬂﬂarrﬁaﬁmat ,ipeetbrably in
in Re

pr gcedur ch as describe

Ao e EaodsEraaT g, Prowing & T BACCRAIY Afeghigsamount of a
Reormpouray of thidVawkntiintbitisdimaghniz ipased theast.on,  PA

(1985). Pharmaceutically acceptable carriers are those
that are conpatible with the other ingredients in the

f poosa| at i orAIsI tenbbbassedalblyy the Qﬁ@eﬁhbl iaveritioA Saje 'Bl’ﬁrmaceutlcal

co his inventi ni st er d or

C pORRoDths oy rgaing, BY S0t g Beien SeBsr g argiiond of the centra
CaBNBGS ispdtain dandprishgeatt least| oneacdmpoumid ompimnoaul mﬂoielsdhereof
-30 VWO 2004/ 024734 PCT/ US2003/ 02852h carr.i ef

i ARY (RfePliEnagution) galls, BisreRe 0d: A PhamGCeylica’ VaEFcea?éab'e carrier

f trareforeng Bueimt Sompositions are prepared in accordance with acceptable
pharmaceutical procedures, such as described in Remington’s Pharmaceutical
Sciences, 17th edition, ed. Alfonoso R. Gennaro, Mack Publishing Company, Easton,
PA (1985). Pharmaceutically acceptable carriers are those that are compatible with
the other ingredients in the formulation and biologically acceptable.

[0055] The compounds of this invention may be administered orally or parenterally,

neat or in combination with conventional pharmaceutical carriers. Applicable solid
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| ubricants, solubilizers, suspending agents, fillers,
glidants, conpression aids, binders or

W0 al4@47dd Si nt egrati ng agents or an encapsul at POTYUS2003/028524

material. In powders, the carrier is a finely divided
solid that is in adm xture with the finely divided

active ingredient. In tablets, the active ingredient

is mxed with a carrier having the necessary )

c 6AICESSEANIRCIHAR P8R tor dROTE SuUbstRrheas ahMa) GsCi Ak @sdlgyoring agents,

CQBReaitsd sbitbfitgs, SPER RJerR, RSl eghdaﬁﬁe é&?ﬁﬂ@éﬁon aids,
and tablets preferably contaln up to 99% of

abtndees Qrﬁgblefd@@megraaugta@smé %@m.chewalt'@emt%alud@powders the

T @arrBX MTR fhely® BlvidedBIRBORBNRL By adMRARE ShittMHR! AR Rided active
talc, sugars,” |l actose, dextrin, starch, gelatin

céarefiene, Iniatigte, thee priiieo Sigrediony isnmixas Huity Recaier having the

Cﬁleéé&sa.%,ecorﬁaﬂexybmﬁrwémé& I.rdlsnﬁabué Cb%ﬂH?ﬂldrianndN%éﬁr%acted in the
and i on exchange resins. [0056] quid carriers nay

be
ushare Angheigp SesirRy SEEhmprﬁgrs %\9‘5‘6@\% RRteTaRly GPRAINAP 10 99% of

S HeRive iHyrédient! SBitabld QOI%CédrN&s irfeflide diop Bkarﬁélet&llcﬁum phosphate,
i nvention can be dissol ved suspended i

o MACRETIWTH St6arRIRy tale, GRSk 1351952 HPND A5tRTCHy Oalgliy cglulose, methyl

WRtiRllosed RoSilSP B rBoxyPeethA Ndelluldsdll Py r?l@froh’(ﬁﬁ@ IBv melting waxes
phar maceutical ly acceptable oils or The liquid

c 8R¢ jOBreXChNACJRPIAPN ot her suitabl e phar maceuti cal
addi tives such as solubilizers, enulsifiers, buffers,
preservatives, sweeteners, flavorin

agents, . .
SM@L Lt'ﬂj"daﬁaéﬂ?@ may tpﬁ E%Pﬁ&%@ﬂge'ugm §ygpensions, emulsions,

Visgeip§ idnd éls&}gl arps Sactitd akyrbdig®r sf SHis ASBBLGE SHh aﬁepﬁﬁssolved or
Sui t abl e exanE?eS of |I”gUI d carriers for oral and

paHIARNEPAIN & ARRTMACEHRAS ACTeRARIRILAUIG ARr BYRly 3% Wlensaryorganic

C @bivahtNianghix@itei dfi B R praBANGUtiCaly- adb@biableoﬁl% or fat. The liquid
deri vat i ves, £r ef er abl sodi um car boxy

cERTGT 588 iAW" Sl&%@lﬂqsh%fmcr%etrcablaﬁge h%%ah%@ﬁcsolub"'zers

alefflfless, bafiersPplesBiveiiies, SvEaBRdrs, RavBringhysrd, Suspéiiling agents,
their derivatives, and ol ls Qegygétofractl onat ed

c JUdeningoiagentsg Cﬁ}oo'i%hﬂ@cﬁ?'ﬁy) rﬁar%ﬁ? lgerg or osmo-regulators.
a@ﬁ]ﬁéblétéxtaﬁb@@ <|§fhlﬁ1tu€tﬁbéﬂn§fs forroral S bﬁreﬁ{ér?l%drg trm%ﬁétﬁfn include
such as e ol eate and..i soprop ate er
I W&Eﬁr(ﬂp%ﬁ?‘fj r@r%"”&?"@”%@@%t'vqsrﬁgﬁ%@y? Iegg E"JP%P feypayives, preferably
C@&mepgﬂ &drBoWnicttiyl Fb@“liﬂ@éée &@Utlcﬁ? fﬂaﬂblﬁc{lé ar:mbloamg [r?&!mydnc alcohols
ui I Mac ca ositjons that are ster

o RTera %ﬁ%ﬁ& IHORIAH the Samaives and#ip g or lctionated
e&a&miueou hRd BRIHROI).aFor pﬂbﬁt@ﬁb@hﬁﬁm&@hlomhe camer can also be an
subcut aneous an al s

ectjon. Sterile sol uti
a0 $H16T S FoieH S FBIRATE §0PTOPA Pyl ST SV Fefaye are used
béh sibfilb@ifuib fsHH ebrigosaidhs tbr pargtsal dddiinibe4tion, - 31 WO
2004/ 024734 PCT/ US2003/ 028524
[0057] Liquid pharmaceutical compositions that are sterile solutions or suspensions
can be administered by, for example, intramuscular, intraperitoneal or subcutaneous
injection.  Sterile solutions can also be administered intravenously.  Oral

administration may be either liquid or solid composition form.
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[0058] Preferably the pharmaceutical conposition is in

unit dosage form e.g. as tablets, capsules, powders,
weaabutoeems, suspensi ons, emul sions, granul es, PCT/US2003/028524

suppositories. In such form the conposition is

sub-divided in unit dose containing appropriate

guantities of the active ingredient; the unit dosage

forrrs can be ackaged conpositions, for exarT(PI e

p#988] e d Ppiciablysthe pharmaaceyy GP@QOS'B?%TSI in|ug dosgee Fﬂj@seg as

Oﬁab‘?é@heda%sﬁleé‘t adoWd@Es | cQlichs, th’s%eHélbﬁs d‘éﬁﬁ&‘i‘orfsorgﬂanules or
can be, for exanple asule or tablet itself, or

i BURRASItBEES: hiR %ﬁbrfeﬁ?ltﬁﬁé‘omﬁ’ﬁ%ﬁ’n it sungividgg ip unit dose containing
C@BB:%Bh&t'eoaﬁantitles RRCRIBCVBT Mgrddéhrdknel Npitag®ssk forms can be

provided to a patient will vary dependi ng upon what
b 8RfrIed fAMRAsttieps dfor ph@malgrqﬁ%gtegquwq@rs vials, ampoules preﬂlled

a@Wlﬁﬁe%tdr%bbl%is c§M§#\nr’@31qu&i§Ph’}‘lbﬂ)ﬂlt$jo§5?é RehaRn.be2 R example, a
the state of t-he patieéent he manner

aGAPHIa oF tabled fiselh Akt oo be thecappreprate: Papber §f @ny such compositions
apPpackabé fwm. conpounds of the present invention are
provided to a patient already suffering froma

di sease in an anmpbunt sufficient to cure or at | east

Peodsoq! | srhéiréﬁ{duaf pioe.dea h@aw'@mowm vaby as;%rﬂirfgelm \amui is being

its conplicati unt ade&gteto acco

tﬁpg"ﬂ'%te@gf Fh?e??r%%sea"f “i“h%?"ﬁ%‘&ﬂaf' |SUGh 8p PERRTYIRX ”go, therapy, and

amRelBlate of fHe SEIRADENS thddBer BS&SMINRtralieh, tarnaahaamb cnﬁ ueerapeunc
sp eC| fic case nus be subj ect i vel go determ

e
alaP@f?@f'?@s  RYBOER of g pr t inyeation ﬁ(?oPR%'E 8 b0} |au;a3é|ent already

t Beff&PRGHdnh & diseadd ir anaraaldwttshmcueat Ourdfataddbt beﬁuan;naﬁenorate
pattern of th tﬁatlent Ceper al | a.startjn
r

dose

R EYEPams 9E e SeASEaAT 48, camRcalaNss o A BriRUR gdpguate to
daseorhglishRiglis dsfhedtisReTthdtapyeuticlly éife@uidlambhie."desd a@sége to be
dos%q(,;e | evel in the hunan, éOOGH%LFP‘;)OVIg 3'3
h&ped in thedeatmant jok @ gpeaiic 3Pe4 PN PE tSY ieﬁ@’e 6‘:?{56'[]%@1 by the
Olatte RAINY Phiditian et RRiable HudlvedNHENHE @b S|§¥!cmc condmon and the
adm ni sterin rodru derivativ g
wiSiZe: f9R ﬁ?%ﬁegsé?&]?‘%/a?‘@ﬁ’? of Hguratieg gﬁ'éerﬁ % @v% 'E'B%S’B%& about 5
Olmgp bbﬁHWlQ\ﬁthV@rbbum uﬁd?@asebmdﬂ‘le 409 albke b @abRUESSMIMg per day, to
i nven n i ncl ugqesg g g@dof conmpounds of Fornula I,

| 8N F‘E’es'ﬁﬁ"% g° &y '[] PWBAR%i n, neans a corrpound
mhlch i's convertlble in vivo by netabollc neans (e g.
b sis) to ound of.  For

¢ bodRO PR s e AR oS e ey 2t g pampound or
a%o(ﬂp&@nﬁ@@@ﬂhé lﬂ)r&éﬁﬂnﬁ@@’ftl@n érﬁ—ﬁirr)mnst@ﬁﬁg grprodlﬁg Fﬂidbldétwgsor analog

El WI& rlnggrg c}un@lent RH};&H‘@W@LQ’P& %wg or substance within the
Kpegggaar d-Larsen, et al., (ed). Design and

Appl 1 cation of
[0061] The present invention includes prodrugs of compounds of Formula |, la and
Ib. Prodrug, as used herein, means a compound which is convertible in vivo by
metabolic means (e.g. by hydrolysis) to a compound of Formula |. Various forms of
prodrugs are known in the art, for example, as discussed in Bundgaard, (ed.), Design
of Prodrugs, Elsevier (1985); Widder, et al. (ed.), Methods in Enzymology, vol. 4,
Academic Press (1985); Krogsgaard-Larsen, et al., (ed). Design and Application of
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Text book of Drug Design and Devel opnent, Chapter 5,
wa204094734¢ 1991), Bundgaard, et al., Journal oPCDUS2P03/028524

Del i ver Revi ews, 8:1-38(1992), Bundgaard, J. of

Phar maceuti cal Sciences, 77:285 et seq. (1988); and

H guchi and Stella (eds.) Prodrugs as Novel Drug

Del i very Systens, American Chenical Society

[ GoespvgstHexthook shilidg Seaigp ag P@Yﬁt@qm%ﬂteChf#éer 5, 1? 3-191 (1991),

PBoA r@netcgl U@@rﬁﬁﬁ&@r@%'ﬁ@weﬁﬁ@ﬁ@#&%1 8B(19bk)S Bundgaard, J. of
i nventi on. ERVEDI ATE

3P/xﬁfmqswcat Sriencesy AT 2Po Ring&h d 1PBRIs gndoHtiggcy ansl Stella (eds.)
mPir&)ruﬁg ad Nevel THig Pofiah) SPsfterﬁs mrhér%H%r%ﬁ%al ‘S@&ety (1 975)

di ssolved in one " liter .5 equival ent's of
al lyl brom de added. The reactl on vvas heated to 65C
f fdogly0 hoghe, foﬁ&hﬁ? nidled liNMBtralC o fprédRtgRr & EPrédentative
had di scharged and (1:1 CH2Cl 2/ hexane) i ndicated

| 62BPRMNAsLOA this H‘ge'ﬁﬁl"erl aI The sol vent was

concentrated in vacuum and the residue washed wth
wat er. The product was isol ated bE filtration and
dried in a vacuum This! pal e yel | ow

solid. A sanple f@ﬁﬂ%&k#&%é%xgﬁi@mb@ﬂk&iﬁm' » gave

mp. 93-94 C. INT - vl oxv-4-nitrophenol
[0064] To one liter of dinmethyl sulfoxi de was added

6@} of. 529 Ei SOHRRY of m@@bélmn ands o u%ﬁiiot\b& dissolved in one

dt I
?nétr Py Py T ReetHOR PR aheitRREe lir dhe igRsyan s heated o

aéé@fdrnwacrfowso RReOWRiEh BmM0mOEH Bt BeReirk edlor BAE disbiitged and tic
t he te%ature was raised to 95C and mai ntai ned for 3

hélit sCHafathexaRpL Hindicatad lome oft Aarfing matesk al Thagsolvent was

b Sﬁlﬁ]ce gﬂgt%#m?\dvac-mﬁwu Hha‘ ttllriﬁ T %@féc @agﬁ%ﬁa ?virto\ﬁgt%g Llﬁbd 9?duct was

G@Imecbby Gitratien anad dndrmbmagmoms THiy gavec 112 g of pale yellow solid. A

BB S GaRe o B AIRBiES YR gagPic o0 oo o T Tamt
subsequently dissolved in 1:1 hexane/nethylene

chloride and filtered t ¢ .méﬁgegel to give 68 g

of pale yellow solid, crystallized from
et hyl / acet at e/ hexane, 2gioxy-g-nitédplsiél The aqueous
not her liquors fromthe initial crystallization above
were extracted with 2 L
[0064] To one liter of dimethyl 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
poured into a mixture of 1 L ice and 1 L 2 N HCl. 73 Grams of crude but
homogeneous (by tic 1:1 CH2Clo/hexane) desired product was isolated as a light
brown solid by filtration. This material was subsequently dissolved in 1:1
hexane/methylene chloride and filtered through silica gel to give 68 g of pale yellow
solid, which, when recrystallized from ethyl/acetate/hexane, gave m.p. 61-62°C. The

aqueous mother liquors from the initial crystallization above were extracted with 2 L
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acetate. This was dried over sodiumsulfate, filtered
wana4@reporated to a dark oil. Col um chr onat PQT/ERTM3/028524

on silica with 1:1 CH2Cl 2/ hexane gave an additi onal

12 g of the title conmpound as a yellow solid. Elution

wth 2% MeOH in CHCI 3 gave 12 g of a dark oil which

slowy crystallized in vacuum This proved to be the

crhptiwhagatalgu cthis wag|drief-aven sedigpasuialeo filtterefandvepparated to a
gdgrk( i Al wahﬁxﬁhrﬁhﬁ'ﬁé{ré’;ﬂﬂﬁ BAXYiMERE Mith) ! QXCI-fQ@Tﬁh&@Q@%ave an

50 nol e) o NaH m neral oil was placed
aadmonal tierg i thektitienadmpost exd wyelipvﬁedldTLEmorhMr%% MeOH in

bﬁgC%Yeﬁgéﬁgg%kténgb s Sly r%szalﬁ’zc?(j% f"/%%udml ﬁls gf'oved to be

strepClaidda ptadust, Bfallylenitrpbetaciol.was per fornmed in
portions under argon. After stirring the m xture for
30 mnutes at roomtenperature under argon, 108 g
©(0.48 nmoles) of (R)-gl yYANUERMEDIATE3e was added and
the mxture heél ] ' LAY over ni ght.
Upon cool i ng, =tFHre=tv—wers TV e R deaaargnd
repl aced WI th one liter of net hyI ene chI oride. This

o et 255, 1 50 mere) L haP it PRerd aifvdL Siter B ehGdask and
sodbhed with f50emL T)hdnem'nd. un e Wa OMH ivab euddeld followed by 77 g (0.40
Con fé@? gd to a i n ,vacuum an

F?rqgaxy- -Nn qppggol gcg?parﬁgl gw 1pr_eLwous step. Addition of the
hphenct/west pgrfemed Ghl poriiche arsde| argont.. ARer stigangethd3mixtuwé for 30

O RHEL SR ARLA Pk 45 b A AR e

yehb cded| ardl. thEhmixturp ureaterhiae 70a15°Gamdee cmtmeal bvermight. Upon

oPSTb el gutdatiovesh m e S FaHLSg i en 4 ofmethytene
heparigd. mathiyy wag evashbd rwithe 500 mL por’nons of 2 N HCI, saturated sodium

(R-2-(2-allyloxy-4:-nitrophe ynet hyl OXIr e_{(mnp.
6 ez obfienan Ugied biutes P MO pYER SHg T iture was
STiterdd, ddncéntiited &, arboibid va‘EQumChndCéolLﬁrﬁn 5I6)ron'idtogﬁa;ﬁib;d oM silica gel

5U§fi§g_;f)’:é} X\g(a?hg r#étf?ﬁér?es%hré%/euaséz 0e uan?.zsq'tzwidé 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: C12H13NO5g

Calc'd: C, 57.37; H, 5.21; N, 5.58

Found: C, 57.50; H, 5.21; N, 5.43
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| NTERVEDI ATE 4 (8-Al Ivl-7-nitro-2, 3-di
hydr o- benzo(1, 4)di oxi n-2-vl)-nethanol [0066]

W@ R)04224724 Al | yl oxy-4-n itrophenoxymnet hyl) - oxi r BEIEUSR03/028524

g, 80 mmvl) prepared as above was heated at 155C in
mesi tyl ene for 24 hours under nitrogen. Filtration of
the black solid that forned gave 1.5 g of very pol ar
mat eri al . Evaporation of the solvent in vacuum
fol |l owed by col um chr orlNTERMEDIIATEA silica gel with
met hyl enqg. GRASIiflB-224. : ind3.yhGHOHGhSC
starting T arar 0 I rearranged
(S)-(8-al

| ni {05 b Al xipVadhife lbedria- 2pYd )

| YousE 0 - R R Eairbet i oRrR (0. B repared
( as pboGr @ps haated it 4o sasityienedeiole hed's usidar pitragen.  Filtration

G ffefface Sy 168, LR, 1 R Bl ol el EYEation of ne

HsolSerOn vatuun Silowid BR\BIDIMKT Ehreniatdgraniy-oh- silidaf gelivith methylene

aE4Pris asoluant gavs 10 gy yepeyetsd sarinp el pnd 2.3 p o R desird
| resginged [(SPGBrAllyB7 H8ray2,338h0ravhenzp(hft)dioxin-2-yl)-methanol,  which
b gl B0 ) bakan s oo
g slaltg maweligl i©o75%- t ol uenesul fonyl chlori de was added

a h I Xt ure stirr roomtenperature under

nEe el At dis o td.12\/'-\§%g@5\/vas then added to quench the
epaR%s ¢ ayyi7;¢hboii Nes.58nd t he sol vent was removed in
vacuu nd replaced wiith nmethyl ene chloride. This
sg%ﬁfoﬁ %;&L&?@d'\l\nﬁﬁ? 2 NHJ, with saturated

sodi um bi carbonate, and with saturated brine, and

dried over magnesi um sul L i on, evaporation

in vacuum and col um CF‘L&M on silica gel

W Tdludnd-4l3tfaRRY a6td BYAIRP-2-nitho-23-dibiydfo-behztind)diaxia-2-yimethyl
12.6 g (92% of toluene-4-sulfonic acid

(R -allyl-7-nitro-2,3- benzof%€4) di oxi n- 2-yl net hyl
ester, which slowy crystallized to a tan solid (mp.

o081 kst BlPa B sfe) SBis Ta A Blro 2 Eiehierd sehzpug gioxin2:-
CmécttanbB;wdd dissoRiedNin 34644 mL of pyridine, 29.0 g (152 mmol) 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
eluant gave 12.6 g (92%) of toluene-4-sulfonic acid (R)-allyl-7-nitro-2,3-
benzo(1,4)dioxin-2-yimethyl ester, which slowly crystallized to a tan solid (m.p. 60-62
°C) upon standing.

Elemental Analysis for: C1gH1gNO7S

Calc'd: C,56.29; H, 4.72; N, 3.45

Found: C,56.13; H, 4.58; N, 3.44
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47-N itro-8-f 1-propenvll-2, 3-di

waoayaum4734- benzodi oxi n- 2-vl } et hyl 4- PCT/US2003/028524
nmet hyl benzenesul fonate [0068] To a solution of 10.0 g
(24.0 mol ) of (R -[8-allyl-7-nitro-2,3-di hydro-1, 4-
benzodi oxi n-2-yl ] met hyl 4-net hyl benzenesul fonate in
700 nmL of benzene was added 1.03 g of
bi s(acetonitrile)dichloropalladium(ll) and the
m xture was refl uxed undrERMEDIAYES fOr 48 hours. The

catal yst was then renoved by fiTtration and the

{11t r adENie8draropeayll-2 & difydion! d-benzerionn-glimethy 4-
Col um chr omat ographynmhﬂbéﬁfea,egaifomtbh met hyl ene
chl oride as eluent gave 7.2 g O e t1tle conpound as
a mxture of E and Z isoners. A sanple of

{ {otidsy 7- fnrbtef Qo|§1ﬂc£nEa>r {0.0 gﬁ@awﬂn&) @rﬁﬂw Aa-7lnitto DEdiRglro-1,4-

I OXi n=_2-yl benzenesul f onate was

oBeERFasliQxing3- ygm9@|y| %Wegwll}e@z?qﬁs'glfommlw mb)of gynzene was added

€Y 30 toriit é?nklir éi@ﬂﬁf DN R fHenﬂ id éqﬁésoféﬂ ed und
El erregr]}t alb@X%a 03|n|{sél)j(yI 0?3 ¢ K& |x ' ux er

Hnitipgen fond8 gowg 'ﬁ@ﬁjﬁ%talygj wg% tr@ re,q'novgd @41 flliqatlogx g’g‘l the filtrate
| M&%ME%&TE vEcﬁquN)tar &o&nfdﬁ B&umn chromato?raphy on silica gel with

-propenvll- - di hydr o- - benzodi oxi n

rrﬁteﬁh)M W@gmsf ?JH%ﬁtQa[’?)aéb? of the title compo né as a r}qlxture of E and
{ Qaﬁ)mgrsmﬂi rs@rrﬁrle[ éf{PZF%PﬁﬁMbJBI@)a &bﬁéf@l]@é—dﬂlwb@nﬂ%bﬁzbdloxm-

| benzenesu] f onat e

1@ v;k}rr?ﬁ\&'ﬁ TkvBPaRPo e WaRoRHanGS a8 eyl Solid (m.p. 105-106

{s Wﬁp@l’aﬁ%hdﬂfa(oﬂ re2 isdmed-CoMalfify fraciés. t hen added,
foI ovved by .70 nL of water. The heterogeneous

> H1aNQ7$ under nitrogen for 5
h (S I e reaction was filtered and
%lé g éjpéfg%g q—ﬁ%vfaégg"u?n ?’o yield a dark yellow solid.
Tﬁp ndva@ 56.32,04,Ac@h; iIN 3rf9ni mal et hyl acetate and col um
chromat ogr aphed on silica gel using 30% ethyl acetate
in hexane as eluant to give 5.75 g of the (R)-

enantlorrer of the t|tIe_&IﬁﬁM.Eﬂ_A1§_a Ilght yeIIow
\ : AR oBidhq

methvlbenzenesulfonate ’

[0069] {(2R)-7-nitro-8-[1-propenyl]-2,3-dihydro-1,4-benzodioxin-2-yl}methyl 4-
methy Ibenzenesulfonate (6.15 g, 15.2 mmol) was dissolved in 180 mL of dioxane.
Selenium dioxide (4.20 g, 37.9 mmol) 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 eluant to give 5.75 g of the (R)-
enantiomer of the title compound as a light yellow solid (m.p. 138-140 °C).

Elemental Analysis for: C1gH{17NOgS

Calc'd: C, 54.41; H, 4.09; N, 3.34

Found: C, 54.10; H, 3.85; N, 3.31
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Found: C, 54.10; H, 3.85; N, 3.31 -36 WO 2004/ 024734
PCT/ US2003/ 028524 | NTERVEDI ATE 8 2

wG2@i4hy4iso[ 1, 4] di oxi no[ 2, 3-f] gui nol i n- 2-yl met hp€T/US2003/028524
4- et hyl benzenesul fonate [0070] To a solution of
{(2R)-7-nitro-8-[3-o0x0-1-propenyl]-2,3-di hydro-1, 4-
benzodi oxi n-2-yl } et hyl 4-net hyl benzenesul fonate (3.50
g, 8.35 mmol) in 200 nL of acetic acid/ethanol (1:1)
was added 2.35 g (42.1 mmol ) of iron powder and the

m xture was heated at rqfrggRMEDIRTEY trogen for 8
hours _After the reactlo—n“"vva's corrpl‘ete 150 rrL of

of cellte Theflltrate vvasneutrallzed W|th
sat urated sodi um bi carbonate and extracted wth
é/dro14-

al@78l e. Tile axsolalian whs WZREENBKRS- [%@gqqé@rwslh?ﬁaﬁl

f béﬁz%ﬁ)%naélgiu}mswmh@wbelnaea/@amte ds0 yes Is@tﬁ%nwm 200 mL of
col um chromato on silica using a gradient

G PeRIOROdBIBRI I Wit ROdes(2ae 01 (hederHIY) B XanOREr and the

eﬂ@htﬁ‘r@ Whd heatéd%telchint uﬁ&,ﬂI ﬁ%rSéélﬂ‘cﬁr@ hb@rsdi )'&ﬁerlth%5reﬁctlon was
of the (R)-enantioner of the title conmpound

y EPTBIEte; 150 ML 10 WaVR WeDaddsd angibPaTIXBire ered thjough a pad of
d@é!ﬁé etrn8 fitrafe Was H)eutréjﬁé'@ I\Aﬁ’th saturgtefl sodiuf blcgr%@ﬁ’étgtana Rtracted

8 (1 H%'rmtlplet7 8 (1 H; nmultiplet 7.2
Hyvith (gihYlj gpetate. 4The gxiract (yyas ﬁiﬂpq ,odpéfnagn35|gnus@faée3 f,u,gered and
”H{/élgo%ts& ift- v%c@Ur{\l e redid@ ®hs Zofurfh CBrdatographed on silica gel
RMEDI ATE 9 (8- Fornyl - 7-
nHeipg agradigntiRhsion cpmn%@wgdm%‘%?% elfyl pestatehaypngand ending with
m?b%Yét f%éﬁ@%ﬁ@?@bﬁe [1QQS7§bf the (R)- enantlomer of the tltle compound
{(2R) Nitro E\/IlFﬁ@; eny dih benzod
i AS A sgﬂ"avwa"hylH ] ﬁ>§'s| b‘@%&‘?@ﬁ@sﬁjﬁﬁ hﬁt @L{Oﬁﬁ 82 g (1 H), doublet
25895 {ferlgt, thlétsf)b\ﬁ@l H)'m@Bief 3‘3f6 (‘;g-‘éhbﬁuﬁlﬁfet 798I @1 e multiplet

was t excess ozone at

Dﬂiﬁs&)(drfé)pmlﬁlplﬂ] I46&14 Ad (8 Hi. wultiplet 4.86. (0 Himgingleti4 St(Bé&h.
added dropwi se over 30 m nutes and the m xture all owed
to cone to roomtenperature and stir overnight under
a nitrogen at m)sphere TNQ’ERMEDIAH’E 9vas t hen d| | ut ed
to 600 (

mL portions of sat uranmmggelmmssuﬁmhtem b| car bonat e

and with 200 nL of saturated brine. The solution was

dried over magnesiumsulfate, filtered and

-cf00Faht r at ¢@R)7-Nitro B propenyjH2.Bidihipdrovind-behzodigxine2rylimethyl  4-

methy Ibenzenesulfonate (10.5 g, 25.9 mmol) dissolved in 400 mL of methylene
chloride was treated with excess ozone at -78°C. Diisopropylethylamine (11.5 mL,
66.0 mmol) 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
magnesium sulfate, filtered and concentrated in vacuum to a crude brown oil, which
was column chromatographed on silica gel with 10% hexane/methylene chloride to

give 7.52 g of the (R)-enantiomer of the title compound as a yellow solid. 'H-NMR
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was col umm chromat ographed on silica gel with 10%
hexane/ nmet hyl ene chloride to give 7.52 g of the

wQ R)o4@nemat i oner of the title conmpound as a yel POWUS2003/028524
solid. 1HNWVR -37 WO 2004/ 024734 PCT/ US2003/ 028524
(CDCI 3): doublet 7.8 8 (2 H); doublet 7.62 8 (1 H);
doublet 7.4 8 (2 H; doublet 7.0 8 (1 H) mJItipIet

4.4-4. ‘]’mSEFWED mul ti Iet425 3 H; let 2.4 6

( $CPEL): | i af3HY; oublet7628(1 )doublet? 3 (2 H); doublet 7.0 &
z

hyurt. TRt E A TR P B B G fhpt2 4 B0 e

| fonate [0072] To a solution of 3 OO g (7 37 mml) of

[(2R)-8-fornyl-7- nitro; 4- benzodi oxin
~2-yl et hyl "4 et hy |bem§lm"aTénﬁ't Btagh o 0ol o

t ol eé4Nitr Rd-12bl£—ten 1. #-beinzodioxin-2-yl}methyl 4-
1-triphenyl phosphoryl in?eqﬂwﬁbénﬁn%gﬁggnﬁe The m xture
was stirred at room t empet itrogen for 5

hours, during which tinme sone product precipitated
f r °' Y °£b|ut§ X fssobcy iid 3‘9%n{9§'8?n;@9;& s”ro@,g% RitPd8!3-dihydro-

rude resi due was col um
si1 l4 -kenzgdioxini ﬂl‘yllnmmwI%metwwbozer@eul&mateeimaﬁt) rob ofjitelgene was

s 2o 2501 A0 R LBy Mook deh S QEpRRE, *Premicure

d edals|stitreqd asroe@n temgeratdsuipider nlrroaerasz(rzi IM)urs ommbgewhichﬁjme some

ﬁﬁ)f{dlug? g{e@%ﬂgﬂegtf O?n%)émaoub e s&?&m ubI et (’35 \)é% ym and the

Herudeuksitdye was golam@ qheorrfitogesiphed en s@cal,gel@m(tgrﬂq)hylene chloride as

it 54 R O B g v .

Bt CQCIs)redmwe;an& 8ried)l ﬂ@mté 6 pmom] datublet DPE Fbndoublet
{ :724F3 (?7H}1 c%ouble%G P?éﬁ é—l)odoubiet |H]) rﬂulgplgt ﬁ )? qﬁr g goublet of

bebasidisaxd & ¢ 2HY; Inuiiidng.2 &(:Bren;,tswgm nmr&@m emgteez(ﬁ; BH).
g, 7.83 mol) in 200 nmL of acetic acid/ethanol (3:2)
was added 2.25 g (40.2 mmol) of iron powder and the

m xture was heated at rm'i'Elp{MEmTEmtrogen for 8

hour s. [

wat er > i ] <2

of celite. The f| I trmahmsnmgummagd W t h

sat ur at ed aqueous sodi um bi carbonate and extracted

with ethyl acetate. The extract was dried over

MpgoT33 i UMTUhf le@nonf ot t G{(ﬂﬁ-?-rﬂﬁd-%[(@@é)ﬁi—e%u’idﬁxyl\]’dca-ldlﬁ?dro 1,4-

The resi rormtorahdon silica
benzodlsox(ljn 2-yl methyl 4 mnert]hy(fbenzenesu onate (3.40 g, 7.83 mmog in 200 mL of

acetic acid/ethanol (3:2) was added 2.25 g (40.2 mmol) of iron powder and the
mixture was heated at reflux under nitrogen for 8 hours. After the reaction was
complete, 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 extract was dried over magnesium sulfate, filtered
and evaporated in vacuum. The residue was column chromatographed on silica gel
using a gradient elution commencing with 20% ethyl acetate/hexane and ending with
70% ethyl acetate/hexane to give 2.5 g of the (R)-enantiomer of the title compound
as a yellow oil. '"H-NMR (CDCl5): doublet 8.1 & (1 H); doublet 7.6 § (2 H); doublet 7.45
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using a gradient elution comencing wth 20% et hyl
acet at e/ hexane and ending with 70% et hyl
wac@uarashexane to give 2.5 g of the (R)-enant PONMER2008/028524
the title conpound as a yellow oil. 1H NVR (CDCl 3):
doublet 8.1 8 (1 H); doublet 7.6 8 (2 H); doublet 7.45
-38 WD 2004/ 024734 PCT/ US2003/ 028524 6 (1 H);
multiplet 7.2 8 (4 H; multiplet 4.6 6 (1 H);
mdl (1 iH)1 multigleB7.8 & (3 HY) rnUImlett AE &€ H); mudtiplgt 1.3 (3 lj);mglitinlet 4.1 &

{ ff.? H?’t%f%?ﬁ g&% gg@ﬂ 2._§ Sgﬁ H"% Ty i [\rzrfig\/giDl ATE 12

hydr o- 1, 4- benzodi oxi n-2-yl } et hyl 4-

met hyl benzenesul fonate [ T 1 olution of 5.00 g
(12.2 mol ) of [(2R)-8- F0- 2, 3-di hydro-

1, 4fRNELSH(EX3rox021 pehtenylyd. 3-ditivelr o | bberssdioxihi2ofiphethyl 4-
in 200 nL of toluene wa gddedS 03(153m’m|) of
1-tri phenyl phosphoryl i €The ni xture

was stirred at roomtenperature under nitrogen for 5

hOu, TS el B 38 5 BOL BT RS HEIYE G2, 3-cinydro-

ch r@ﬁatzogubap hecyl]méttsjl |4-@athgiblenxériebulfariakyy ire 200 ahll @f itelaene was

apﬁ%éj gghp%g}]%éve 5I) yéqrtgépetg\gﬁ)haéqtf_ﬂrﬁ%anééggarnogg t'Hwee mixture
Elweﬁeﬂhab dArrabiyisiempleeatureGlntidt 3NEARSN f6alschalirs,Caftdrbutdah time the

Hﬁ‘?ﬁfgﬁ[ﬂ?}s %’I’EB 13 edFO|Hndvac&EJm56an§1;thle_| ' CLI!-L'J(FGO; re@iduge" ov%as column

( BhidhigyograprRadornyiticengdl withdnetkiylang 2hidrifié gsielvaht to-dlvey 5)0ng of the
gf(ﬁyéna%'no%F IthE 68 EORSSUnaUA SeibRLoRd (1. fq 408t i on

{ Exental Finaheisdor: (69 7+8s00BS - pent enyl ] - 2, 3-di hydro-1, 4
- benzodi oxi n-2-yl } net hyl 4- net hyl benzenesul fonate

( Laled: C, 56.30 Hdpl3) N: 81800 nlL of acetic aci d/ et hanol

( Folda:Wess@gred 4leddN, 8.0417. 9 mol ) of iron powder and
the mxture was heated at reflux under nitrogen for 8
hours. After the reaction was conplete, 150 nL of

wat er was added and the FreRMEDIATE 48r ed t hrough a pad
of «celite. The f||trate—vvas'm_rﬁl"'zed_vmth

sat ur at ed8-5& e ‘ ‘

w th ethyl acet ate T%tﬁﬂbéﬁﬁne%ﬁoﬁgtbed over
magnesi um sul fate, filtere

[0075] To a solution of {(2R)-7-nitro-8-[(E)-3-ox0-1-pentenyl]-2,3-dihydro-1,4-
benzodioxin-2-ylimethyl 4-methylbenzenesulfonate (1.57 g, 3.50 mmol) in 100 mL of

acetic acid/ethanol (1:1) was added 1.00 g (17.9 mmol) of iron powder and the
mixture was heated at reflux under nitrogen for 8 hours. After the reaction was
complete, 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 extract was dried over magnesium sulfate, filtered
and evaporated in vacuum. The residue was column chromatographed on silica gel
using a gradient elution commencing with 20% ethyl acetate/hexane and ending with
70% ethyl acetate/hexane to give 0.94 g of the (R)-enantiomer of the title compound
as a yellow oil. '"H-NMR (CDCl;): doublet 8.2 & (1 H); doublet 7.8 & (2 H); doublet
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and evaporated in vacuum The residue was col umm

chromat ographed on silica gel wusing a gradient
webkeioosv3commenci ng with 20% et hyl acet at e/ hexPO®BUSZI03/028524

ending with 70% ethyl acetate/ hexane to give 0.94 g

of the (R -enantioner of the title conpound as a

yell ow oi | . 1H-NI\/R (CDCIS): doublet 8.2 8 (1 H);

doubl et 7. % I;? doubl et -39 WO 2004/ 024734 _

P@ﬁSLIS@oUBﬂo%Q 23 (4 H); moltiplety.645 (1 1) omultigle 4 244.44p:(3 H); multiplet

%}1:5 QI qﬂiﬁ?ﬁ% 6 %ié_lm lh%:rzltodg 3 Ab%ép4?t4l ﬁ? §ng| et

2.4.8 (3 H); triplet 1.4'8 (3 H. |NTERVEDI ATE 14

1- [ 5- Hydr oxy- 3- (hydr oxy Ii_a .?Eq4hvdro 1, 4- benzodi
oxi n-6-yl]-1 -ethanone ol uti on of
35-Hydroxy- drexwmet 040.4bgnzadoxinsAyll-]1-etihhanone

DM (75 m-) was added potassium carbonate (17.4 g,

126 mmol ). After 5 mnutes (R)- glycidyl tosylate

( P0G7B] g, Tol s@lutinTodf) 2’ \Ba4 -taluhdieakyacetepherioae (2.6 gp§2Aewngl) in DMF
m S r

ot 73 M7 w5t 321088 Brishlh detbordlt G200, Alnbf ARFB fhutes (-
watyeidy( 880latd_}9.6hd, ¥asS mhel) was ad@edadhe\m te beteydgeneous mixture

awaag&ht gte(iéoﬁos(g Qor éq'rgurs Tﬁﬁep%ﬁyvgp& th 981% illé1 %&fuﬁ, the residue

rie magnesi um sul tat tee
empcial@éremt@wdfej r{8ak er): andovasnheid leeztraa:tedevntlhreimyl acelate (4 x 300

3 al ! | e Sr CI‘?I rs Garo tco e?ph fi‘; Sisllf:apeaﬁltered and
Wit o %qu/ 8t LGSR ARt L o>'give

t !@eapdréi)e tendrphessniarvastiumheThe briude ctmmnmﬂcthas obtajred| was column
?I éro)rvnmalrﬁgg'aém %r“gsh?g ggéﬁghéé‘?gll%)%n%/le hyl gc ate. 85§IUarlY§o give the

HiRPénanfioher bPthe ikl adnboubd &58a 4éllow-|pll El.hdfbh sb%rhdmds u@pn standing

S%QZ 7%(6§$4EWM%A@TI%” 2, 3-di hvdr o-1, 4- benzodi

oEleméntyil Analysest fban®nH.0ex 0118 H.0077] A sol uti on of

h oxy 1 Ne chloride (2.38 g, 34.2 mol) in 1:1
et)(—:%;%%l é?g?%f‘@u"ﬂ)eé‘d{‘goo m-) was added to a sol ution of
1-Fo(RE) €558 92k Hh)5/0B-

(hydr oxynet hyl ) - 2, 3-di hydro- 1, 4- benzodi oxi n-6-yl ] -1-et
hanone (1.92 g, 8.57 nmmol) in ethanol (200 niL). It
was then heated to refl UNTERNMEDIATENSgen for 5 hours.

Up ?-rfs-Hydroxv-S-(hydroxymethvl)-2,3-dihvdro-1 ,4-benzodioxin-6-yl]-1-ethanone

oxime

[0077] A solution of hydroxylamine hydrochloride (2.38 g, 34.2 mmol) in 1:1
ethanol/pyridine (100 mL) was added to a solution of 1-[(3S)-5-hydroxy-3-
(hydroxymethyl)-2,3-dihydro-1,4-benzodioxin-6-yl]-1-ethanone (1.92 g, 8.57 mmol) 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
magnesium sulfate, filtered and evaporated in vacuum to give 1.89 g (93%) of the
(S)-enantiomer of the title compound as a gray solid, m.p. 162°C. MS (ESI) m/z 240
(M+H)+.

-40 -



cooling, the solvent was renoved and replaced with

et hyl acetate. The solution was then washed wth
woamn247300 m -) and with aqueous 2N HCl (100 PT)Y/US2003/028524

dried over magnesiumsulfate, filtered and evaporat ed

in vacuumto give 1.89 g (93% of the (S)-enantioner

of the title conpound as a gray solid, mp. 162C. M5

(ESI) mz 240 (I\/H—|)+ -40 WD 2004/ 024734

PEEepalRyatyzsdou CiHeNBat 813548 ysis for: Cli

H | C, 53.81; H 5.62; N, 571

b’ék@d’s%?g“@?s@é ﬁgsﬂ% N, 5.58 | NTERMEDI ATE 16

f__um@wsﬁgl-ldﬁ 30; N, 5.58

hydr o[ 1, 4] di oxi no[ 2, 3-g] [ 1, 3] benzoxazol - 8-yl ] net hanol

[0078] 3.03 g (12.6 nnnl: of
1- [(38) 5- hydr oxy- 3- (hy . , 3-di hydro-1, 4-
% diihydrof}. A 1.4 gfﬂ}rh&hﬂnol

ny
(100 m_) The sol ution was cool ed in an I ce/ wat er

n@m@nds a? @H%I rﬁmo%fof PR@SRBHEPox26 Gk rASth{1J-2 2dihydro-1,4-

dbaezadjacet irrelanapet eNiMe iwas (dimolved) ineas ratueel. ofTHe3 N.N-

r%ﬁﬁéthﬂ&céﬁ%h@fa@eﬂﬁﬁnlétﬂ6(5 ?rq_) URREEolBidr RES R09¥8Tin %n ice/water
period of 48 hours. It was then added to an ice co

shethy apd@ salglien pbﬁh@ﬁph@aaﬁ axichlodtat(d.26emly 36t r@m% 'f‘h1 :3 N,N-
eHnﬁéthﬁﬁ@ét%%e/éééioﬁﬁnl@\(ﬁ m'EE%§%HH&! $Hé f'@atcﬁon Hl)lt&rérv@i stirred

and evaporate In vacuum e resulti ng crude OI
c INERRNItreIANAVRT 8 PraQheitdhruss | [tuasdasn %“1%’ tg@ice cold, saturated

hegmiie & Nsokiunt dcalat, téktragidBVRitth rawn idckfite, ditd L& magnesium
product eluted with 40% hexane/ et h_ly acetate. After
esHiRIpatitesad @ndt praporaind, Bhvaguymy acigniesylting cguder gigwass column
t Bﬁroﬁ'@tog?ﬁéﬁgd &nren.cepbelt \lo@n tso% l%)&ﬂ%%ﬂ deB® to0BHVE @fpurities
as a white solid g L ESI) mz 222 (MtH) +
EPBEER® drodeh ejipd withr40 /elfﬂamt h8ariatg. 28ftepeyaporation of the

C@bl@erq |nQac§§m7§:08 %ﬂrof Ne Mfﬁ%ﬁal’ﬁm of Ghe %fle FBmpblind was

ATE 17 thyl -
8981Wr4§[alwﬂ'}%$%'ﬁi HoP- 212.9 @ b’ﬁé‘%@?@zﬁ%‘fbﬂ‘yl ] et hy
| HemdmbiMHaRRRZBRES W, RDE 8.20 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

[0079] To a solution of [(8S)-2-methyl-7,8-dihydro[1,4]dioxino[2,3-
gl[1,3]benzoxazol-8-yllmethanol (1.80 g, 8.14 mmol) in methylene chloride (100 mL)
was added p-toluenesulfonyl chloride (3.90 g, 20.4 mmol). The mixture was cooled in
an ice bath and a solution of diisopropylethylamine ( 3.55 mL, 20.4 mmol) in
methylene chloride (20 mbL) was then added dropwise, followed by 4-
dimethylaminopyridine (0.65 g, 5.30 mmol). The solution was allowed to warm to
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[0079] To a solution of

[(8S)-2-nethyl-7,8-di hydro[ 1, 4] di oxino[2,3- g][1,
WwQGptanzasazol - 8-yl ] met hanol (1.80 g, 8.14 mmol PCT/MS2003/028524

nmet hyl ene chloride (100 m-) was added

p-tol uenesul fonyl chloride (3.90 g, 20.4 mol ). The

m xture was cooled in an ice bath and a sol ution of

dii sopropylethylamne ( 3.55 nlL, 20.4 mmol) in

meediy | temeeratire rangle was ostiied) unges nitegenagviRidighl: ophlieseeaction was

f ‘?i'ihrt@&@(#ﬁ@d’ mt-in %F%‘Whr@ﬂ ﬂg/%\‘\g i HidhRe, (tﬂeﬁ@aghecﬁwﬁlq i aqueous 2N

e sol ution was war m t

zm/(mmn %Wmsa@@aaqn@egszaodwr@dma«mnm éaQereL)aﬁad with brine
I §éhgu r

G Bt B BME! AR s e o o
t tyeh*pw/valb hB@ﬁ Quee o&q@é@glynm wrorﬂaog(a@bed qn)silicaigehusing methylene
S

%hﬁﬁgé ﬁé&%@q nﬁg?é%' 4 @/&ﬁ%@?ﬁ&nigge%@%m%émq@{bdelute the (R)-
f |ena@r0@¢erazﬁﬂ19em@gmnmcwda whiglh baermesa avhitp éolidundsr vacuum (2.56
gesg% é3oeyasM m,g@@@,.ggr aphed on silica gel

|ng ene de to renove inpurities and 3%

fa 'eCm'th'QsaéOt?@ RiQute the (R)-

e@%qu@‘rﬁsq thmg3tNté¢Ocon'pound whi ch becones a
white solid under vacuum (2.56 g, 84%, mp. 123C. M5

IESIJ_W_@ 563 poH( 46 N, 3.8l enent al Anal ysis for:
ClSHl?N(BS 0. 20 H2O Calc'd: C, 57.04; H 4.63; N,
3.70 Found: C, 56.75; H _4.62: N, _3.51 | NTERMEDI ATE 18

5- Br ono- 6- net hoxy- 2- met WYTEBMERDIATE18[ 0080] A sol uti on
of 6- et hoxy- 2- rrslemshwsmith@f é#ﬁ&hgnguin&@.erml) in
acetonitrile (17 was cool € ol | oned by

portion-w se addition of N brono- succinimde (200 g,

1 1dasofo! A s@lﬁ%n ?f BEh&tAGXYRE-methyUMBIRS (YWY §.21.02 mol) in acetonitrile

mai ntai ning the sane teng}cleirat ure. The resulted brown
sILFT yLnaxasweeaiedi to 00861 elewed ripe partionewisenagiditionr pee dN-bromo-

;%g?fﬁﬂ@a ebggtog QLaL/JEI{B?Ig %_:}% . %ﬁo‘?(é?l'%mrﬁ_% Evgler‘@ maintaining the

r sagiei tempananiretr dheassudeddeown stuey was waveddioearolbientdMperature

P0P reB i aBGHER 5 Bits orhetoRAIEH s e oopifieq b @ 10%

h(NaHSOg&mILﬁlbh t(2tedl) vvé'smerdaw:oh miwkuree waé Zorcedntialedatoda volume of
II(‘«QWD%IO §§l5pgglvl)r§8 otpls\I 0] %/(gH %%fg’ Lg' (r%gsm %Hiéﬁvas stirred

at room temperature for 1 hour 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) ethyl acetate:heptane; 'H NMR (DMSO) 6 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: C;1H;cNOBr

Calc’'d: C52.40 H3.97 N5.56

Found: C52.13H 3.94 N 5.61
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0.39 (3:7) ethyl acetate: heptane; 1H NVR (DVSO) S 8. 30

(d, J=6.5 Hz, 1H), 7.98 (d, J=6.9 Hz, 1 H), 7.70 (d,
wa2004024434 1 H), 7.47 (d, J=6.5 Hz, 1 H), 4.02PCHUSBWE/)28524

2.66 (s, 3H); Elenental Analysis for: CL1HLONOBr

Calc'd: C52.40 H3.97 N5.56 Found: C52.13 H 3.94 N

5.61 -42 WD 2004/ 024734 PCT/ US2003/ 028524

| NTERVEDI ATE 19 5- Br onp- 2- net hyl - 6- qui nol i nol [ 0081]

A m xture of 5-bronp-2- INTERMEDIATEE h®xyqui nol i ne (30
g, 0.12 nol) in 48% dﬁsﬁ‘o(zlﬁ !ﬂ!, ﬁ@ﬁoﬁﬁ@ ed to reflux
for 7 hours then co 0 give a
brown and thick sl urry The slurry was stirred at 0-5C

h fd C o
(g(goajll.’oolynh)&@r%g# §r r'bg‘(o nmgt acﬁ%%ﬁ gnin@ <30§ ? %dﬁol ) in 48%
WmﬁmLhwad;mdateb n@ rafide farf7 hdues thehloeotedrtp@ﬂ@dn a$1oar to give a

brown solid. "H NVR_(DMSO 6 8.26
7 gy and jhick slurgy. Ihq:.bs|ur|7 was @Hrregjag 015°|£|‘Z for11 ppur the@g,flltered

el i st 2 26 40 b L Wy ove ks

( wzvo)g;f tne)hﬁdrmmldamdhammrymun&@la bmwnesobﬂarig &IMR DMSO)
r A Wasd t4h t rj_

o?/fadn%}5 dl N B%H?fBgH}rL \Ngdsj %?.1r'r*g5% ﬁ;%;ﬁf 45 'é'rga%)rg%(
f dr8.3 Hz 1ithe&.64 (st rp Askiry lobieftydabrerdidgrsait of 5- bromo 2-methyl-6-

SOTFSRFLRN K 830, Bt A el 17 . v
" MashgR witb\BePHStren2drigddin gvag) 4in |—Me0tl (85 mt) gyaq gtirred at room
fﬁﬁﬁ%\ﬂé A‘#Egl)fo Thelrhixidre was theh fitered?dfld concBhitratéd in wdkio to give

( 2%) 9 1108%h 2 laoyefipw3sqlids - Br 29382 1ik) iyl ecefatehsiptangt ) ¢ NMR
XYd)Méo%% | 3-8 Q@B2) i\ 75 th J-C§‘3‘sz 1H), 7,47 t,J )91 Hz, 2H), 2.66

br omo- 2- et hyl - 6- qU|noI|n
(®3b*énzyl gI yci dyl et her (24 9 g, 152 mmol ) and
triethylamne (17.4 g, 172 mmol) in DVA (200 nlL) was

heated in a 95-98C oil bath for 2 days. The sol ution
was cool ed and poured W&O m) V\,hl | e

to give 37 g (73% of the
[0082] A solution of 5-bromo-2-methyl-6-quinolinol (30.1 g, 126 mmol), (R)-benzyl

glycidyl ether (24.9 g, 152 mmol) and triethylamine (17.4 g, 172 mmol) in DMA (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
titte compound as a tan solid. R;= 0.35 (ethyl acetate); 'H NMR (DMSO) 5 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), 8.61-3.73 (m, 2H), 2.66 (s, 3H); Specific rotation = +6.2 ° (c=1, CH;0OH),
Elemental Analysis for: CooHzoBrNO3

Calc’d: C 59.66 H 4.97 N 3.48

Found: C 59.43 H 4.97 N 3.55
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title conpound as a tan solid. Rf = 0.35 (ethyl
acetate); "H NWR (DVMSO S 8.31 (d, J=8.8 Hz, 1 H),
WG 2@8/00434J=9.2 Hz, 1 H), 7.72 (d, J=9.3 Hz, 1PH)‘/US§(10§'/428524
(d, J=8.7Hz, 1 H, 7.25-7.36 (m 5H), 5.28 (d, J=5.1
Hz, 1 H), 4.56 (s, 2H), 4.22-4.29 (m 2H), 4.08-4.15
(m 1 H, 3.61-3.73 (m 2H), 2.66 (s, 3H); Specific

rotation = +6.2 (c=1, CHS%IE El emental Anal ysis
for: C20H20Br NOB Cal c¢' d:IN 197 N 3.48 Found:

ggi@%@%@ﬁ&ﬁ#&@%@ﬂ%ﬁﬁﬁﬁqumo [2.3-flquinoline

(2S) - 2f (Benzyl oxy) net hyl - 8- net hyl - 2, 3- di hydrof |, 41di ox

(e g TRl et i o2
ylp]rommow 6P @n08:249 1o1) and @ppadl)iedije &4 goPBE? mel))n toluene (2 L),
(J6H6B99 6 Dbty Nies ek HorRriE At 85 ogg A minutes. The

ovedctidO mixtoet was kél'm at 35¥ator 30 mnlmutres tven hesteddopit! 08C sBBAy. After

e PR e PactRfat e bBoct ras N3 Bign gr#h mob wes

Nalddéd. OTHis SvasOvatnedab )11 WISfor ad @admom BhORS thEalgseRdte rt before
110C for an additi onal hours then cooled to rt

bélrenvise ardition skwaien GcmLbt Al giring Ry 19 inuigs; the mixture was

Stflltérrebrigroﬁ R alb':echbfrBéllféSher‘i Rashadiviin folarfe (3fx bb ﬂm@nd water (50
t hrou ed of celite then washed vvlthtoluenegs

SG“HL;JT henbvalay@is wese seppiptedThEng QEgani layer et extracted with water
sew@cr ﬁnLTCNH L mogﬂn_) Qs%':lmsm }waa nfmgtdmcﬁuaem;héu Wedo to give

c@\% 6@ rtae) CFWG\(/B@GBCH%S gi W@W" ﬁ'?upa a h8fchF'e p@,duatewas carried

PHIFBUEH torhe AehEPIALISY Blep befdi& parifiedBor oduct was
carried through to the debenzylation step before

purification. | NTERMEDI ATE 22
f (2R) - 8- Met hyl - 2, 3- di hy qNPERMEDIAPE i200f

(222)“2 ulnol in- 2 I I rret Pr%n10| A f a sol uti on tof
|no [23f]qU|noI|ne(016g 05mml)|nEt0—|(1
was added cl ohexene ( then 10% Pd/
((5 i) T°1%S%¥ oyt (2%8[(%%\9%@'%%@'%8%‘8&ﬁ%dmﬁmw“ldmmo

urp@'@rﬂqmofr@ (0.1683g, hOlH ﬁarrbt)erm Eml(e%l_qm@sfaddbe rc?&ioheT(Bﬁe (0.5 mL)
cata IY)QS~|t was rinsed hano]

nd t
vvé@erb e &1tV 49-846 ion 1 QQPUO/ t J h&f’f‘mude @/a§ fga@d(tgg%uxd.fnder N for
t @ Rdurd therl €I a@Sfilled. 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 (CD30D) & 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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off-white solid. 1 HNW (CD3CD) S 8.46 (m 1 H), 7.47
(m 1 H, 7.38-7.31 (m 2H), 4.40 (m 1 H), 4.36 (m

WaQ 2004/0247348 (m 1 H), 3.91 (m 2H), 2.68 (s, 3PPT/USZNN3/028524

WO 2004/ 024734 PCT/ US2003/ 028524 | NTERMEDI ATE 23
f (2R) - 8- Met hyl - 2, 3-di hydr of

1, 41di oxi nof 2, 3-fl qui nol i n-2-yi |l met hyl 4-

br onobenzenesul fonate [0085] A solution of

[ (2S)-8-nethyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2-yl]- methanol (4.0 g, ﬂﬁMﬁMﬁlBrosyl chl ori de
(4.86 geﬁi;&nﬁetﬂvoi,é ik dFBf N ALRIGiInG 2. M&wﬂbﬂ%ﬂﬁ%éﬁyl 4-
0.16 TTTer am ne (3. 02 Z5. 8 Mo N
toluene (40 nlL) was L_@EEMEME 6 hours. The
reaction m xture was cooled to room tenperature t hen

water (20 nL) was added. After 30 m nutes,
| $90853 wer & s%lp@n Rfe2S)rranadhybznt- e'hv%r9@s4]wg§no[2 3- f]qulnohn -2-yl]-

e)ﬁﬁétﬁéﬂo?‘uw 173%(0 %U%rds@pc%ﬁd@@ 86242 {28 mbl), dlmethylammo

dried over I't ered and concenttated in vacu

anl@m (20 619 zQi ‘nﬁe@m&sanddtr@wa\m@@e (162 S0 r2fy mragl: whtﬂluene (40
mgrmas 3fided 2k wPE 1618 n&)rs at Tﬁ@%adﬁeﬁlrﬁqtuw vsfa%oéﬁoled to room

erature over 1 hour then filtered, washed wth
(&mperampe thenl watae 2(02mk wagiaddagd Aflgr i3@dminktes, thectuwaniayers were

O\és&? %Redg' 1t"r?e §r§gﬁ % 8%@;&9% 3%613%%' rgasﬁ@(g})@wﬁh_génd H,O (20

188.)1driecBaver, Na]zSngl"fefﬁZ’ga”ﬂ Cmg:gnmateq[zg vacuo. 1H®e golid obtained was
,1ﬁ%ﬁé@ﬁtﬁép%}lgal&hd9507mL$5Zn9 tol@éhe>(102mLf*at 80°C, cooled to room

Cie(fﬁpevetutw bvex, Bhalirtipelr titdrad, Apatihes iwith] (3; 3-PAgtelueoki(R x5 mL) and

%QWa?@rﬁ%geéQoogﬁla d’ﬁ.ﬂﬁ’f ?’g‘%&%ff rt_]% tétle cc%nfpound qs an off-white

Zsylllq né%WMRL(CBBbh@b‘éﬁz%nwfb?@at el 3407, 4’63299 19, 1296 129.0,
nmmol) in 50 nL of

BIJ/E& %]ﬂeafgdy géo?ﬁ *n%e ?64?‘?’rog‘{e)n for 15 hours. The
sol vent was rermved i n vacuum and the residue
redi ssolved in 300 nL ole EDE ohl oride and
washed with 300 L portl-oﬁs—cﬂé—v%—and saturat ed
concentr at ed in vacuumto 0. 25 g of a yel | ow oi . The

oil was redissolved in 100 nL of nethanol into which
100086) of mbagkerd [(BRRBan@NE-23-dibydro[1,4]Hi0KiInp[2B-Tiauinplin-2-yljmethyl

?%g%gggg%e%éﬁ%hgtewisg ?i‘)trﬁ%owjakg sgéfﬂﬁp%é @tSSS& Bpéi'nmol) in

50 mL of DMF was heated at 60°C under nitrogen for 15 hours. The solvent was

removed in vacuum and the residue redissolved in 300 mL of methylene chloride and
washed with 300 mL portions of water and saturated brine, dried over magnesium
sulfate, filtered and concentrated in vacuum to 0.25 g of a yellow oil. The oil was
redissolved in 100 mL of methanol into which 100 mg of 10% Pd/C and 0.3 mL conc.
HCI had been added. The mixture was treated with hydrogen at 50 psi in a Parr
apparatus for 6 hours, then filtered through celite and concentrated in vacuum.
Recrystallization of the residue from ethanol gave 0.18 g of the (S)-enantiomer of the
titte compound as a yellow dihydrochloride, m.p. > 250 °C.

Elemental Analysis for: C13H14N202 ¢ 2 HCI « HoO
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apparatus for 6 hours, then filtered through celite
and concentrated in vacuum Recrystallization of the

wo eeu@e3f r om et hanol gave 0.18 g of the (S)-ePenUsIN®028524
of the title conpound as a yell ow di hydrochl ori de,
mp. > 250 C. Elenmental Analysis for: C13H14N2O2 2 HC
H20 -45 WD 2004/ 024734 PCT/ US2003/ 028524 Calc'd: C,
48.61; H, 5.65; 8.72 Found: C, 48.59; H, 5.51; N,
SQ@MI@M@DH@@@B' 832( 3- Br onopr opyl ) benzof ur an
LR981d; Gougedfr el eieeof tri phenyl phosphi ne (2.07 g,
7790 mmol ) in methyléne chrloride (20 nmL) was added
brom ne (0.4 nL, 7.90 nmol) dropw se. To the
resul ting cloudy m xtur gNPESIMEDHETE 25501 uti on of
3-benzof uran-3-yl-propan-1I -0 ) g, 6.58 mmol)
and pyridine (1.07 st3-Br l)bgnzo yl ene
chloride (10 nmL). The reaction was stirred at room
te%raturefoor 4 hours, then was di|luted with diethyl

1 ( 150 arf°C) solpiignsqf (tirhesylPhaspbing: R 7egi 7- §%|mdﬂ?'bw methylene

VRArdReh mﬂzhlva']s MHastH ®PaHaine POLAFL, Uﬂb@%ﬂh@ge&opmse To the
sul fate then with saturated aqueous sodi u

biresiting éy m@um/as addedra aelptigp %Grheraﬁor%n @e/drpmp?n -1-0l (1.16
t l@e@ 5%%&; hedpyheiie @UWEL 01852 mmmsmémlér\é édiie (10 mL). The

[tered nd concentrated in vacuum
c m@ﬁa@ $ge asaﬁyd &b roasn dempesapre 39r %PPWISd g‘tﬁ’"lw‘?? gilytessuyth diethyl
Oﬁetﬁeh 10 do HL? af@MRertéad: THé‘thUBa( 6&@.& wé@QvasNé‘H Witf 17 N55queous

E Qotafsqq;n hydrpggglqp% qql réL)H)the@ wgh ( §atu Jatedl_%a%epﬁs sodium
2 bld)arboaal%7 ﬁtm I'—_)\I]? ?/Eclj) I?I,r’-‘\él'l |th Brind (502mBR tihsHas dridd Sver ahhydrous

"(azlnsff'\é;'ﬁo‘%*lfﬁser 5"W%&W&Wﬁ%‘ﬂ%%'ﬁa"ﬁw?’ﬁoé:é%ShﬂW%mang’aPhy on
C@’mzoemgcw%ﬁardaaaf 8¢ bpeldhef mwe@h@&rﬁs fl9INMR (CDCl,, 400
ne

l %%5 et Iﬁ%ﬁ@bigicﬁ HF’aﬂ%é%ﬁ (Ogtlhaéj,?lzm%) zﬁ% 4%; 1gH), 7.7.22-7.35

| 2 H),04.4% (1 phegly HRhosHp BR (¢, 3—3741IH;_ 039, 9.28M&uiNt, of 7.2 Hz, 2
mm n% an( .5 nmL (4?3-92 rrm()I) of ?gl ne in 70
1H)CH2CI2, to afford 2.87 g (52% of the title

conpound after flash chromatography on Si02 (25%

CH2Cl 2/ hexanes to 100% (F_IZI%ME%I&PE Snt) M5 (ESI)

3-(2-Bromoethyl)-7-methoxybenzofuran

[0088] This compound was prepared by the same method as for Intermediate 25,
using 4.15 g (21.6 mmol) of 2-(7-methoxybenzofuran-3-yl)-ethanol, 6.8 g (25.9 mmol)
of triphenylphosphine, 1.34 mL (25.9 mmol) of bromine, and 3.5 mL (43.2 mmol) of
pyridine in 70 mL of CH,Cl,, to afford 2.87 g (52%) of the title compound after flash
chromatography on SiO, (25% CH,Cly/hexanes to 100% CH,CI, gradient): MS (ESI)
m/z 254 [M]".

Elemental Analysis for: Cy1H11BrO,

Calc’d: C, 51.79; H, 4.35

Found: C, 52.11; H, 4.07
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mz 254 [M+. Elenental Analysis for: C' H'Br02

Calc'd: C 51.79; H 4.35 Found: C, 52.11; H, 4.07 -46
wOR2048024734 PCT/ US2003/ 028524 | NTERMVEDI ATECR/1S2003/028524

4- Benzo[ b] t hi ophen-3-yl -butyronitrile [0089] To a

sol ution of 3-(3-bronopropyl)-benzo[b]thi ophene (1.78

g, 6.97 mol) in anhydrous DMF (7 m -) under a

ni trogen atnosphere was added sodi um cyani de (0.683

g, 13.9 mmol). The reactNUERMEPIATE 8fed to stir at

anbi ent tenperat uj - sa b ured into

2O (100 m ) anJEe 2 [blthigpREn:3-y)! tr er (3 x

100 nl). The conbi ned organic | ayers were washed with

1, i Re/ - 1 Mer-y t :
sl T8 Shutn ot o fnoneoB o Ml iy cphBe (75 g, 8fmmob n
amadhydrouwsc BMF 64 e1l) iundeaauitrogen atfrfospllere. s gddedil sediumfcyanide

t i 11 yel [ TER

580 by o SEMBRYT B3 el ol 418ho o B S ferffbrgre for
wasysp tiearawes! pbyredhiatoddae (198t rhigidart exXtamctddnwigh diethyaether (3 x 100
2 ' . yange] 4t b

3%{"% Erﬁ%rgr%@g’ ﬁ)g/ﬁ)o&ea&%ﬁ it eéen\QQ%TeéiquE]h 1(H>r 'Be’r'?ﬁ%(? Xc}fo 0mL)and
Nadn (1@ aﬂ-f),oﬂ@nlwaregdr(emavﬁr_gnmﬁrquhgnaquswr@@mgnﬁltered and
CEpieenlr by, i 1,97 Y8R pr BN Eynenid o3 [HI o

H 5.45; N, 8.19 | NTERMVEDI ATE 29

3-(7-Meth b f - FeBRt ri | 0091

Thi(s con‘pg)l%de\r/]\ég g:ggai@f HmBOPRTE 28 rImefhoz[al as 3‘or
Intermedi ate 27, u&iBepzofugan-3-vi-propienitiilel ) of

3- (2-bronoet hyl ) - 7- met hoxybenzofuran and 1.1 g (22.5

mol ) of sodiumcyanide, to afford 2.2 g (97% of the
t 1@Q98] c ohhi® apmPowWR! VEsPlepaied by2tbe same+nethpd msrieraintermediate 27,

Aﬂ@ihgsli.% E;O(r858 %'gpg-(z-bromoethyl)benzofuran and 0.86 g (17.6 mmol) of
NaCN, to afford 1.5 g (quant.) of the title compound: MS (ESI) m/z 171 [M]".
Elemental Analysis for: C;iHgNO
Calc'd: C, 77.17; H, 5.30; N, 8.18
Found: C, 77.14; H, 5.45; N, 8.19

INTERMEDIATE 29
3-(7-Methoxybenzofuran-3-yl)-propionitrile

[0091] This compound was prepared by the same method as for Intermediate 27,
using 2.87 g (11.25 mmol) of 3-(2-bromoethyl)-7-methoxybenzofuran and 1.1 g (22.5
mmol) of sodium cyanide, to afford 2.2 g (97%) of the titte compound: MS (ESI) m/z
201 [M]*.

Elemental Analysis for: Ci:H11NO,

Calc'd: C, 71.63; H, 5.51; N, 6.96

Found: C, 71.57; H, 5.33; N, 6.62
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Calc'd: C 71.63; H 5.51; N, 6.96 Found: C 71.57;
H 5.33; N 6.62 -47 WD 2004/ 024734 PCT/ US2003/ 028524
wo biERMERL ATE 30 3- Benzof uran- 3-vl - propvl anm nePCT/008@}3/028524
A m xture of 3-benzofuran-3-yl-propionitrile (0.87 g,
5.08 mmol) and 300 ng of 5% rhodiumon alumna in
concentrated amoni um hydr oxi de (60 nL) and et hanol
(100 nmL.) was hydrogenated at 50 psi overnight. The
catal yst was renoved by vacuumfiltration through
celite, washing wth ex¢GPERRIEDIPE 30The filtrate was
concentrated in vacuum —Fms diluted with
et hyl acetate, the tpeBEQNM Mved, and the
organi c | ayer was dried over anhydrous nmagnesi um
sul fate, then filtered and concentrated in vacu

FI009R] ¢ Hy BYiere Bf AIepzeiHras HY-Prorippitrie (487 3,/529)@51mol) and 300 mg
”%F %%Qboélur%wbﬁ\"ﬁuﬁ\ﬁi(% Rt Mhtrétemnﬂﬁﬁﬂyﬁ'ﬁkhe I660 mL) and

forde of the title conpound
( @[lnngl (1Qg@nlp)|.\&gs hygro;geggtepdat 59 psi gvarnight. 'j'_hq_&atalygt was removed
(gy v&cuurﬁ fmrafﬂ%}l th%uéﬁ c@ht%owﬁgﬂun Rlith gxcg§s Gthandl. =Tie Gitrate was
7CanQfl ra@dHy vaqurEng rm;gug was g?uted with eSh(illlJ Iacrzletataté] the aqueous
4pReSZ Qb reMoved) lanBUhy | rf@layhpmgldnﬁal&epemw&% WRgnesium

pre ared by the sane nethod as for Internedi ate
ushife.qthge riftaregr ansd %QFS‘PPU%%F?W'E)N??WW e F('qsho@raﬂa@gwhy on SiO;

by t&%@/@n@fhaﬁ&ﬁ/@mﬂl m ﬁﬁtha@ab%ﬂ@l b%@m) é?forded 700 mg

i um , n
R o B8 Samoainet Htwhéﬂagpsiuﬁeoafwﬁ 5755 @ 4281 Hz, 1H),
C|7f tggmﬁh% ﬂkbbdl‘éﬁ &C@Qlﬁe J\éklz)oﬁz oH)52.76qt, J= 8.0 Hz,
43'@ »7—9) a( = @Iz , 7)38 (g, 1
H)ZHﬂfi%QP'rﬁ fr’hZ'iZﬁ)H) 272( , 70Hz, 2 H,
2.67 (t, J =7.3 H, 2 H, 173(quint, J=7.9 H, 2
H). | NTERVEDI ATE 32

3- (7- Met hoxybenzof ur an- INVERMEDIALE 31i ne [ 0094] This

conpound was prepar gigdhzdiivanSRIEbIRidMideas for
I nternedi ate 30, uSing

3- (7- met hoxybenzof uran-3-yl -propionitrile (1.0 g, 4.97

Migdes] 4P8ls BBmPburfvad prphtsd &)Wtht'é'ééf’ﬂen@ethlaa(&s%r wiermediate 30,

amoni um hydroxi de, and 150 nL of ethangl, to
using 4-benzofuran-3-yl-butyronitrile (1.05 g, 5.67 mmol), 420 mg of 5% rhodium on

alumina, 100 mL of ammonium hydroxide, and 150 mL of ethanol, to afford 770 mg
(72%) of the title compound after chromatography: 'H NMR (CDCl;, 400 MHz) §
752 (d,J=82Hz,1H),743(d, J=8.1Hz, 1H),7.38(s,1H),7.18-7.27 (m, 2 H),
2.72 (t, J=7.0 Hz, 2 H), 2.67 (t, J = 7.3 Hz, 2 H), 1.73 (quint, J = 7.9 Hz, 2 H).

INTERMEDIATE 32
3-(7-Methoxybenzofuran-3-yl)-propylamine

[0094] This compound was preparéd by the same method as for Intermediate 30,
using 3-(7-methoxybenzofuran-3-yl-propionitrile (1.0 g, 4.97 mmol), 400 mg of 5%

rhodium on alumina, 100 mL of ammonium hydroxide, and 150 mL of ethanol, to
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-48 WD 2004/ 024734 PCT/ US2003/ 028524 afford 770 ng
(7699 of the title conpound after chromatography: M
WO EB®I4)024m82 206 [ MrH] El enental Anal ysis for: BUPH$ZNOR28524
0.4 HO Calc'd: C, 67.84; H 7.50; N, 6.59 Found: C,
68.06; H 5.42; N, 6.49 EXAMPLE 1
N-[ 2- (5- Met hoxy- 1Hi ndol - 3-yl ) -ethyl ]-N-(8-net hyl - 2 3-
di hvdro-[ 1, 4] di oxi no[ 2, 3- f]quinolin-2-ylnmethyl)-
[ ebers] 7780ma (4%} efrtae (tjfle compound after chromatography: MS (ESI) m/z 206
[M_ﬁ), 8- met hyl - 2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-

yI met hyI 4- brormbenzenesulfonate (0.80 g, 1.8

ptthehtpND2 p0i4d#D - 3- yI ) - et hyl ani ne
(éa% %@, @;@p HTVQ;IO) NBggadded 10 nL of DVSO. The

ure was stirred at 85C for 4.5 hours. The sol vent
wieurdi e RO, 42 Bld6A8d pressure. The residue was
partitioned between 500 nL each of ethyl acetate and
saturated aqueous sodi um bi carbonate. The et hyl
acetate |ayer was washed VEXAMBAEd 5 tines (250 nl)

ron I1n V&CUU”] ave

vvas chr omat ographed Mav_@éle&‘_egradl ent

elution comrencing with 1:1 ethyl acetate/hexane and
endl ng with ethyl acetate to
S

arfoop| mixtye efi [(CRkS8- r@ﬁtgx!@ ?velayqirﬁﬂdlﬂlgwap[zmgumonn 2-
aQrgﬁgmym arowb@hiémsaforﬁ&a{o 80 gcigl nﬁwy&r@- -ér%le&,'ﬁ 1g+-mdo| 3-

i n_et hanol ration h&ave

(- MBNe S O ol W BRGRSLIAG Mo oL AVER. iR rEiire was

OXtrkad &t 85°0“f6r 4. §ﬁ6ur€ %@@ol@h?ﬁ&@b@époﬁté&i ﬁﬁte‘éiuf:éu %ressure The
C24H25N3 H20 77;

Nresuiiz wPg RO dahetyen (R0 mis eafy G, SIBVILsoalkeEas Saturated

Na @ec(u'é SStih BickrbdrRED| TheYdth@t duetdte Nayed -wers Wﬁhhéﬁ witHiwater 5
{2% 4] di oxi no[ 2, 3- f]quinolin-2-ynet hyl? am n
@gg] 8 mL)iapd,fdedyfover “anhydrous magresium “sulfate. F|Itrat|on and

[ ceMenatid MWacdud gl vE7] & dil. drmx was cRroadtd st drisilica gel
2;/vith gradient elution commencing with 1:1 ethyl acetate/hexane and ending with ethyl
acetate to give 0.39 g of the free base as an oil. The oil was dissolved in ethanol and
added to a solution of oxalic acid dihydrate (0.135 g, 1.07 mmol) in ethanol. Filtration
gave 0.426 g of the (S)-enantiomer of the title compound as an off-white oxalate,
m.p. dec > 240°C.
Elemental Analysis for: CoqHogN303 ¢« CoHo04 ¢ 2/3 HoO
Calc'd: C, 61.77; H, 5.65; N, 8.31
Found: C, 61.85; H, 5.41; N, 8.23

EXAMPLE 2
N-[2-(5-Chloro-1H-indol-3-yl)ethyl]-N-(8-methyl-2.3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-ylmethyl)amine

[0096] To a mixture of [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-
yllmethyl 4-bromobenzenesulfonate (0.648 g, 1.48 mmol) and 2-(5-chloro-1H-indol-3-
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yl ] met hyl 4- bronobenzenesul fonate (0.648 g, 1.48 mol)

and 2-(5-chloro-1 Hindol-3 -49 WO 2004/ 024734
weEanAsae03/ 028524 yl)-ethyl ami ne (0.956 g, 4PAHURI03/)28524

was added sodi um carbonate (0.87 g, 8.2 mvl) and 10

mL of DVBO. The m xture was stirred at 85C for 4.5

hours. The solvent was evaporated at reduced

pressure. The residue was partitioned between 500

eabietiyiareing (0.93& 81 4f € minel) was addacdePdiHy é@@@n@f@dp%g, 8.2 mmol)
b'aﬁ@ﬁ*égﬂ@to? DI\W&E@ eltﬂéyﬂnlxﬂﬁgtv@sestmleaﬁ r85v@$orv\@§ hedraM The solvent
wat er tines L) dried over anhydrous
nﬁ@ﬁ@/ﬁmfﬁteguﬁtffﬁ(ﬂl@edmfﬁﬁuéﬁ i be easidueorrsehartitianed between 500 mL
V%QHNH? &ﬁyl%cgta%laﬂd QétuPJténgqu&@ rsb@il.:m J@e\rﬁoné@@s The ethyl acetate
Cc ronatog on silica radi ent el ution
clayeenwas wgswct With wates SHipnes (3@%&4) @na SxastheverranhydraLs gragnesium
W'shllf‘at@t Gt r%t%eérf?ﬂt @orkemgéﬂbﬁ @«/&&lﬂn ghvd 6@135 Siecrbéé Frefétial. This
an oll. I's was di ssol ved in ethanol

s agtahgrmatpgrerhed en sdice o8l Witk gzadient (edPt'GBG?OQ“m@CSTEON'Th 1:1 ethyl
m%@ét)até/ﬁb@ﬁé“’éﬂ&'endﬁ?'Wlfrﬁéth?\nacﬁ?a‘f@ & gke8D. 1 Qfofttllike%e base as an

enant 1 oner e conmpound as an off

o>@zi4 dihis was gissaided in othguol gndedfdeddp anpRlutasy of exgfic Acid duhydrate
% bl%% mlﬁ&w{)éfh%éi H?@ratféﬂ'@av@ 0 503 'ﬁ%f {He ($lenantiomer of

Found
tag::og\pound as an off- whlte oxalate m. p dec > 240

é’mérﬁaﬂrlé%s% fof+c c%q]*;d)épcgpl B0l -4 ﬁgaet hyl -2, 3-d
ro- I OXI no gui nol 1 n-2-yl net hyl ) am ne
[Mﬁ_ G b7 bk 513 NoB.22
o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
tn?é?yzﬁ bror‘mﬂﬁ?r?zé{enesulfonate (6.78 g, 15.1
rmol) and 2 (5-fluoro-1 Hindol-3- yl)-propyl am ne
(5.48 g, 28.5 mol ) was ad m car bonate (5.07
g, 47. 8 nmol ) and 30 L ogg‘%%%—#he m xture vvas
i \DIG ethil+2c ygro-[1,4]dioxino[2,3-
evaporat ed at reduce edue was
partitioned between ﬁg@ﬁi‘%i‘é’?{“u .)éerﬁﬁfyl acetate and
wat er. The ethyl acetate |ayer was washed with water

3 IPGTS (P MnbadadofioRfl oty BnRUA Gl FRRABSIMauinoiin2-

tration an oncen ratio
9 yOmetl;\ybﬁ -bearoehenzenesuifenate 1678 gwds. 1cmm$aart§§2-é@rﬂe@ro 1hindol-3-

h )ﬂ?@pa%z’lb ]Eﬁagga% S’r}'gm% g%éé’%d&é’d“é%&ﬁhﬁpaﬁﬁ/bﬁéle](sjo7 g, 47.8

hexane a wth acet
gun\maolg ang 39 oL qfrw\/ISOeeTinmgéxta@ was istifned tabﬁ0°63 for tBhleours. The

sblv\éﬁts\mas evaporated at reduced pressure. The residue was partitioned between

500 mL each of ethyl acetate and water. The ethyl acetate layer was washed with
water 3 times (250 mL) and dried over anhydrous magnesium sulfate. Filtration and
concentration in vacuum gave 9.00 g of crude material. This was chromatographed
on silica gel with gradient elution commencing with 1:1 ethyl acetate/hexane and
ending with ethyl acetate to give 3.77 g of the free base as a light tan oil. The oil was
dissolved in ethanol and added to a warm solution of fumaric acid (1.18 g, 10.2
mmol) in ethanol. Filtration gave 4.22 g of the (S)-enantiomer of the title compound
as a white fumarate, m.p. 207-209°C.

Elemental Analysis for: Co4gH24FN302 ¢ C4H404
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di ssol ved in ethanol and added to a warm sol uti on of
fumaric acid (1.18 g, 10.2 mmol) in ethanol.

woR0n2at78on gave 4.22 g of the (S)-enantioner BETURE03/028524

title conpound as a white fumarate, mp. 207-209C.
El enental Analysis for: C24H24FN302 C4H404 -50 WO
2004/ 024734 PCT/ US2003/ 028524 Calc'd: C, 64.48; H,
5.41; N, 8.06 Found: C, 64.37; H 5.55; N, 7.98
ERalgt FC,44.48; H, 5.41; N, 8.06

83" ' )ethyl]-N(8-nethyl-2, 3-di
Ng'éro'sq ﬁ%f&%rﬁéoérng f]éw) nol |)/n]2 yl(met hyl glam ne |
[0098] To a m xture of

[ (2R) - 8-net hyl - 2, 3-di hydr i no[ 2, 3-f] qui nolin-
2- yI]rret hyl 4- brormbenzeoé')%A EEQ‘X I (O 71 g, 1. 5_ .

(1. 06 g, 4.94 mol) y ¢ bonate (1.05
g, 9.91 mol) and 1 ﬁn%ﬂ ! .h rﬁlﬂraxture was

stirred at 85C for 5 hours. The sol vent was

e (ﬁ)@ﬁ at eq 8 % ﬁw%&’r@egrogﬁﬁfﬁeac ylE@dnﬁ?ﬁbﬂulgdlmﬁomS c&unolm -2-

rt| i one et ween cetate a
mﬂmethylﬂaleromdbpnzq@eulmr@ta @yHro, w@@mmm 2n{5t okl Hrindol-3-yl)-

tsﬁhgg{nelﬁggf)?(ﬂgét I,S%ﬂﬂg%rc?' Wik QYR %erﬁfc%}b%n%g{}%s g,”?a.m mmol)

[ concentratlon I N vacuum gave
0and 1§ nf oldPMSOThT e madure wasratitred ﬁh%°§dfobﬁ hours. cEhegealivent was

Wﬁ\trébo(?atég“at PRABAN Bl EhRY lTh@‘?@élﬂ?@WéQp&'tl tﬁe‘iwgerpgoo mL each

base as a pure oil |sso
epheathl a@m@teaamlewateé dheosthyliasatade layrpmas washgd with water twice

gﬂ?%%ﬁ %réci grugcfgv ?i éf@us RERhSsilM secﬁfgl%n @htfat%hlér{daédneéhtratlon

enant’l oner
cwnmlnm ga\@ a7ﬁusgnt OWeIThW@&ah@ﬂ@tOQ’f@Wedd@t s"lsazgslomth 0-5%

dbﬁ%hﬁg%éé%lbstof@ge fg%3§:2&gth%2?eeoggéfgé9a g(JIJeOOIHZQhIS was

5d@aolvq>qi methgn(gmm:q_c@eg tNa[:g)JL(th mf gxalis- gcid dlhydrate (0 050 g, 0.40
”}"5@8'1“ e?hé’rlcﬂ meFéYlbh gﬁbé 8; 195 laydf 1ife (?S)@nQHﬁ’drﬁer[o* ’tﬁlelmeoéﬂmpound

ui nol i n-2-y 2/ am ne
magpljﬂgbt yellow oxalate, m.p. dec >245°

[(E erfta I isdor" @MWE;@DQ‘UGB%M@O #r0 qui nolin-2
Calc'd: C, 61 .00; H, 5.16; N, 8.54
Found: C, 60.98; H, 5.24; N, 8.48

EXAMPLE 5
N-[3-(5-Fluoro-1H-indo!-3-yl)propyl]-N-(8-ethyl-2,3-dihydro-[1.4]dioxino[2,3-
flquinolin-2-ylmethyl)amine

[0099] To a mixture [(2R)-8-ethyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-ylimethyl
4-toluenesulfonate (0.46 g, 1.2 mmol) and 2-(5-fluoro-1H-indol-3-yl)-ethylamine
(0.428 g, 2.23 mmol) was added sodium carbonate (0.392 g, 3.70 mmol) and 1.5 mL
of DMSO. The mixture was stirred at 80°C for 18 hours. The solvent was
evaporated at reduced pressure. The residue was partitioned between 500 mL each

of ethyl acetate and water. The ethyl acetate layer was washed twice with water
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4-tol uenesul fonate (0.46 g, 1.2 nmol) and
2-(5-fluoro-1 Hindol-3-yl)-ethylamne (0.428 g, 2.23

wonwi4)24vas added sodi um carbonate (0.392 g, 3. POT/wSZI0}/028524

and 1.5 nL of DVSO The m xture was stirred at 80C
for 18 hours. The solvent was evaporated at reduced
pressure. The residue was partitioned between 500 ni
each of ethyl acetate and water. The ethyl acetate

| 4920 MhhONGAANBEatURted bine 250EE) and drigdrrRIGphygreys magnesium
Pg{fé’fgz)qﬂlﬁéﬁgﬁél%cor(c%ﬁ@aﬁ'ﬂn) in \%@E&nvﬁatvg OS@ b‘roﬁ"cﬁﬂieb&l MPhis was

and dried over anhydrous nagnesi um sul
F.chtqnéﬂtp@'ﬁpmm siexgelrwith agradieni ot @ g%aﬁ@e@nsllm@hemol to give

C rouggeg Qf lthe FBL Da¥is Thféh&%fs@&ﬁé@ nwegthﬁﬁ‘olsdnh' é‘o%leG% .a solution of

radient of ethyl acetate and nethanol ive

0 OZGNCga%qi ditwidrate 071628 0- 60rmr@,0|mSeta@r%onéaﬁ|onrgaye g of the
agé) éﬁéiﬁerrrepoﬁhé qhéh;;érﬁ;sbmd as@(ﬂhl'té:o%tg é. ;hmea;z%o°% 56

hanol I'tration gave 0

r@ZWN&pa’t@Hz@le conpound as a

>230C. Elenental Analysis
\Maatl giﬁ%ﬁ%?&ﬂa Calc'd: C 63.61; H 5.54; N,
SMFGUCS&BNH B8, N.8.08 5.48; N, 8.06 EXAMPLE 6
N-[3-(1H I ndol -3-yl)propyl]-N(8-nethyl-2,3-dihydro-[1
, 4] di oxi no[ 2, 3-f] qui nolin-2- ylnethyl)am ne [0100] To

a mxture of _ EXAMPLE 6 _ _
[Zfr?-@-gﬁ-r-@laﬂx{;ﬂ)ér n;fgtolg%g@%hﬂ. didarydrel i&iﬂ Hglinolin-2-

mmoi ) and 2-(1 H i ndol - 3-Wmethylanrige ari ne (0.97 g, 5.6

nmol ) was added sodi um carbonate (0.96 g, 9.1 mol)
and 5 nL of DMSO. The mi xture was stirred at 85C for
1801W0r s ald at miriural PloW@R)-Banetbylherdinydioplefidioxino[2,3-flquinolin-2-

trggm ngi %ﬁro%egzeﬂgﬁuﬁfongﬁe é?@b ngz Ly (?atzeﬁ Haihdol-B-yl)-

pressure e resi S partl
5@mopylanaine k0-8T 9eb- ﬁwm@itwaatadd%mapdumtcetbonaueéoéﬁwB 1 mmol) and

ageh gr | ed@g@r mﬁnwg%s"gtﬁ@dvﬁ%@% ?orH!ﬂ?&ré 2nf ten allowed to

and over anhydrous nagne3|un1su
Fistandaat mrraltﬂinmawa]fmaz idews.i nfheagelvant gf@ﬁeevapowe@ apfreduced

I3ffestld. TRD SRS EDLARRLRGY BRAEE 80 Ihi bEch BELYA ddbtate and

acetate eanest rac
vv@\raéerc ohtisi iyl mt@wsbwas avpshegd g\rlthewaleea tigmesdR59 mL and dried

et ﬁgrn gﬁﬁ?ﬂ%@;@%@%%ﬁ as@ﬁat@! | Filttios aMaScaticeRtbR%An vacuum gave
1.61 g of dark oil. This was chromatographed on silica gel with 15% methanol in
ethyl acetate. The cleanest fractions were combined and evaporated to give 0.36 g
of the free base compound as an oil. This was dissolved in ethanol and added to a
solution of fumaric acid (0.120 g, 1.04 mmol) in ethanol. Filtration gave 0.399 g of
the (S)-enantiomer of the title compound as a tan fumarate, m.p. 202-203°C.
Elemental Analysis for: Co4H25N302 ¢ C4H404
Calc'd: C, 66.79; H, 5.80; N, 8.34
Found: C, 66,79; H, 5.91; N, 8.22
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solution of fumaric acid (0.120 g, 1.04 mol) in
ethanol. Filtration gave 0.399 g of the

woO o4mpemi i omer of the title conpound as a tanPCT/US2003/028524
fumarate, mp. 202-203C. Elenmental Analysis for:
C24H25N302 C4AH404 Calc'd: C, 66.79; H, 5.80; N, 8.34
Found: C, 66,79; H 5.91; N, 8.22 -52 WD 2004/ 024734
PCT/ US2003/ 028524 EXAMPLE 7
N- 13- ( 5- Fl uor o- 1H i ndol - BMEEM] I\I-msthyl N- ( 8- et

I[nlll 4]2N.E-Q-FM‘3F6’1H -indol-3- no
To a mixture of._:_LML%L'ﬂMO““'z‘V'me hyl)amine

[ (2R) - 8- mathyl 2, 3-di hydro[ 1, 4] di oxi no[2 3 f]qui nolin-

- I% |’_1|y 4- br omobenzenesul f onat e g 2.27
n{]QﬁyOﬂ and [oga(@o(ﬁqrgocpfoL@Rmmﬁjl@ymgi dlhydro[1 4] ioxino[2,3-flquinolin-2-

yg%{n&r hoPy. bL onBpERYe 5@%&&@ O (5249 Jp. 2? nﬁmm“ah& [Wﬂ@&’é% indol-3-

car pbonat e
TMlé—prﬁDyﬂumeéhM@'@ (9. 5@@ 26 mnmb yas aﬂdemeﬁ@nhwbomaierﬁo 30 g,
ab d R ﬁlw cg gberﬂﬁé? mxturzhﬁassgln‘é%rﬁt MREC for 18 hours and
evapor at'e uce pressure. The resi due was
pHhen et ced t@@pmétﬂe5@03rwghfeaJH\eoﬁolé@nﬁywa%@éfﬁa@réteQnat reduced
Wsi;é%&ureThﬁqeeFelgwue%ﬁst FArtidrRYBetNBs B8G Rtdeddr & myuedceéate and

tinmes m-) and dried over anhydrous nagnes
s ettt el heaﬁhﬁ@catait%lay@r wap washed with Walgred imgs gﬁz%q mL) and dried

va&rean & inflgnedilinSsuifafe. CBYpRRteH r@wgoh%t %bbé 9@) g of crude
0- 5% rret hanol / et hyl acetate

ofnetteﬁ@l f TBis ingschrergategraphpd omilica ges wif 9& mhﬁm'/ef%v' acetate

ew%oeb @@oﬁﬂéﬂ e blse 8s %ﬁ'dﬂt 'TWé Wis é.sgawd% @fafhol and added to
mml) in ethanol. Filtration

b 8:spisign Shfuriae Aci) (G MR SohaT: BrroDrie etieaple MERRYLRYe 0374 g
agf ihbggy eb(eﬁ*tlbﬁn\éé' BMHEVnﬁé 8®mﬁblihd als(h@h ’_éé%?w furﬂaﬁ%ﬁ@ﬁﬁ gl 104-120°C.

Anal ysi s

6EMMWNC%%FNB%H&4@OWZQ H 5 91 N,

Wn%f@\y}% §Ir’ 3”3 &%?gl :Jrg[ gyll- 2, 3-di hydro- F1, 41di ox

i frofi?g:3C, 63. @thh6191nN27Wmt hyl )ami ne [0102] To a

m xture of

[ (2R) - 8-net hyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2- yl]1methyl 4-bronmbenzereXAMMPEE®& e (1.01 g, 2.24

M. 3 @l udid-Th-indi 8y 1fprdpl F9RlE Rethyl-2,3-dihydro-[1.4]dioxino[2,3-

flquinolin-2-yimethyl)amine

[0102] To a mixture of [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-
yllmethyl 4-bromobenzenesulfonate (1.01 g, 2.24 mmol) and 3-(7-fluoro-1H-indol-3-
yl)-propylamine (0.81 g, 4.2 mmol) was added sodium carbonate (0.75 g, 7.1 mmol)
and 4.5 mL of DMSO. The mixture was stirred at 108°C for 18 hours. The solvent
was evaporated at reduced pressure. The residue was partitioned between 500 mL
each of ethyl acetate and water. The ethyl acetate layer was washed with water 3
times (250 mL) and dried over anhydrous magnesium sulfate. Evaporation of the
solvent gave 1.36 g of oil. This was chromatographed on silica gel 0-10%
methanol/ethyl acetate to give 0.42 g of the free base as an oil. This was dissolved in
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yl)-propylamne (0.81 g, 4.2 mmvol) was added sodi um

carbonate (0.75 g, 7.1 mol) and 4.5 nL of DMSO The
woostwes3nas stirred at 108C for 18 hours. ThePeDUSENG/028524

was evaporated at reduced pressure. The residue was

partitioned between 500 nL each of ethyl acetate and

wat er. The ethyl acetate |ayer was washed with water 3

times (250 m -) and dried over anhydrous nmagnesi um

s @ieapleand=a ot @ selugien oh dumari et (GR% 01138 gmet) in ethanol.
OiF}tratibh! ?a\)@ﬁﬁ 3BT QTBRRALT %S’-léﬁgnt%é'éf' ﬂ”n@ @R cOnpOIRd as a white

nmet hanol 7 et hyl acetate to give 0.42 g of the free base
aduragratei m.p-¥R<15@48. di ssol ved |n -53 WD 2004/ 024734

F’EEH»MQ%Q&%S@A %gﬂ-lﬁmlfoand: feoa sol ution of
fumari ¢ aci . 1327 g, 1. i n efhanol.
FOaIdcatQCBQCghVESCBOSBW?ngf t he (S) enanti oner of the

ti C fumarate, mp. 142-150C
Eﬁéh@int@%@ﬁiy§%§w C24H24FN302 CAHAO4 H2O

Calc'd: C 62.33; H 5.60; N, 7.79 Found: C, 62.10; H,
5.55; N, 7,83 EXAMPLE 9

N-[4-(1H | ndol -3-y1 ) buty |]%'=ﬁ1§thy| 2.3 di hydro [ 1
' | o o g

a m xture of :
[(2R) - 8- met hyl - 2, 3- di hyd UREEIAmIne o2, 3- ] qui nol i n-
2- yl]net hyI 4- br om)benzenesul fonate (0.87 g, 1.9

W@(&.&] and 14 1m¥’x‘1ur E)metml'byé-aiggﬁ}sﬁ(@dgﬁim[[’g %gf]q?hinolin-z-

m was a ed so onate
apigmethgl rﬁ_brofnomnesm@nMQ(tQBé was1 8t mrmé)d and go(tHfingol-3-yl)-

1§u fBilire (Qrﬁﬁ?g?eSI Abl) YRS adtkdRBkiae % na‘i@@d@%gos 9 mmol) and

sure. ue was partitione et we
eé@ tmL of DMIY.| Theeanixtuse aag anapé 1t 80He fast 18/ hoursetTheesolvent was

t
(P iprdlB PTG PIckS\nBe hBE roais flos bartifiplddBehuBl 500 . each
c ohetditacetate and waterad tieeiyaaestatedayey wes washed Withsvalers(250 mL)
CBftmt%f&%Bfoﬁ/ePQrﬁ’d %u%%&%’e& e:;lh f@qtlﬁr’%o Sh&'&b%ntraﬂon in

conmmencli ng w t at exane an endi n
\Mvacwum bave 408tgokoit.o Trg$ was Ghggnajogrhpherk of siiea mtwltlagradlent

' I
S0 s30T 8RR gV bhyPacaate i
egh'gﬁ)g% g pf therfegei bme@a\p@ Qil. 3§Gisgva§fdisspW§d in ethanol and added to a
gg&ugwfumze aBlb d] Sébtd §o CRAMRAYUR LtrholNEilt&tiS? yadk 0.336 g of

umar at e fp
the (S)-enantiomer of the title compound as white solid hemifumarate, m.p. 208-

210°C.

Elemental Analysis for: CosH27N302 ¢ 0.5C4H404 * 0.5H20
Calc'd; C, 69.21; H, 6.45; N, 8.97

Found: C, 69.53; H, 6.47; N, 8.83
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210C. El enental Analysis for:
C25H27N302. 0. 5C4H404. 0. 5H20 Calc'd: C, 69.21; H,
W6 2¢18/024434 8. 97 Found: C, 69.53; H, 6.47; N, 8.BGTASZOWWR8524
2004/ 024734 PCT/ US2003/ 028524 EXAMPLE 10
N44- (5- Fl uoro-1
H i ndol - 3-yl ) butyl | - N- (8- net hyl -2, 3-di hvdr o-f
1, 41di oxi nof 2, 3- flguinolin-2-ylmethyl)am ne [0104]
To a m xture of

[ (2R) - 8-net hyl -2, 3-di hydrg&;\aﬁl_cg %(l no[ 2, 3-f] qui nol i n-
B-nipth

2- yI]nethyI 4- bronnbenze e (1. 63 g, 3.62
3 ok .

3 L (8- Aldioxino[2,3-
(1. 39 g, 6 74 mmol ) inBflAS i nqi.ap_,bonate (1.18

g, 1.11 mmol) and 8 Xt ure was

sti rred at 105C for 8 hours. The sol vent was

Bﬁ at e 8 % ﬁﬁﬂ”&egogﬁlﬁf§ |£@dlhfﬁ’§ﬁ"@dl%ﬁ02 3-fm§1|nolln -2-

| one et ween of e cet at
mﬂmethylmbroe\nqbpnzq@@u%ar@te éﬂy@fi gndS2vmmk dngi 4-(b-flwerei H-indol-3-

(ﬁ?g gla]-m’}é r\i‘t 399 568938194 ﬂ{n'&&)dwgé’ s&M&aﬂr&u&wn&eng 1.11 mmol)

1 on an concentration In vac
1and 8gnlopf BMISO. THesmixiire wrascited g éw@dooﬁ hours cTaheg@;Jllvent was

%&%o@até& % hé&ﬁ%é@&%&é&& hythe 36K \ﬁaéi‘_ﬁarﬁ bt bdhPedH 3R mL each

ree base as an ol l I's was di ssol ved
i af @thw m@tat%mmd watesd The ethykaseatate daves wap washed with iwater (250 mL)

(%@Zn@ d]glérd Z)Qer'my}irdug mé‘éﬂé@ﬂm sulﬁ‘tét FRFARA %V&ncentratlon in
“enant i ofrer of the title conpound

; }@cmum gava d\/v?fwérodt eThisnwas areemamgraphed qresitiea gel with 0-10%

ég%gﬁ?%bﬁetﬁg raceﬁ?els\l'a'g@,:%ﬁp%ogl\glb"ﬂgzb of;t‘ﬁ%)éregﬁ'age ds ol 0|I This was

7d|4§0l@do1m:q_lp_ar[p1ané added to a solution of fumaric acid (0. 197 g, 1 70 mmol) in

Né{héfﬂf FikrH & ?rpge}\)é' ? heek off‘tB/é Sgl\é'n%ﬁt‘ d‘fﬁéwlthgtlﬁe Gbrhy&lrrﬁr as light

OoXl1 no QUI nol i n- but an- 2- am ne

| BehiomHumaraie OB P- 188-454°64 ut i on of
2 Brefmdn®al BRaR¥IS 19 %é%'l—%gﬁmgoﬁlc‘hlﬁmw 1eh 2, 3-f1quinolin

-Z-yr)y- methylam ne ( g, 3.0 mmol )~ and
4cale'd | @2@B2) HHsi88dN| 7.39y1 ) - but an- 2- one (0.66 g,

Found: C, 62.63; H, 5.87; N, 7.42

EXAMPLE 11
N-[4-(5-Fluoro-1H-indol-3-yl)-N-(8-methyl-2,3-dihydro-[1.4]dioxino[2,3-
flquinolin-2-ylmethyl)butan-2-amine
ISOMER A

[0105] To a solution of 2S-C-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-yl)-
methylamine (0.70 g, 3.0 mmol) and 4-(5-fluoro-1H-indol-3-yl)-butan-2-one (0.66 g,
3.2 mmol) in 30 mL of dichloromethane was added acetic acid (0.35 mL, 0.37 g, 6.1
mmol) and sodium triacetoxyborohydride (0.97 g, 4.6 mmol). The reaction was
stirred at room temperature for one day. The reaction mixture was shaken with 30
mL of 1 M NaOH. Water (30 mL) was added to this mixture and it was shaken again.
The layers were separated and the aqueous layer was extracted once with 100 mL of
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3.2 mol) in 30 nL of dichloronethane was added acetic

acid (0.35 n.,, 0.37 g, 6.1 nmol) and sodi um
woroameisnxybor ohydride (0.97 g, 4.6 mmol). ThePCEasL(06/M28524

was stirred at roomtenperature for one day. The

reaction m xture was shaken with 30 nL of 1 M NaCOH.

Water (30 m-) was added to this mxture and it was

shaken again. The |ayers were separated and the

afasoieng efjeridexadhe prgania Byesneerevgompingshand degd oversanhydrous

VR 2AREHL PR duiRdde. P%b&%@&{ﬂ/o@%ﬁ?é%é}wem%m eug g?lak ¥d 98- A small

The "organi ¢ | ayers were conbi ned and dried over

aRRyenoRfsthisnwah ebiterhfrem  fehiralqe) Abb calmenwigh 90fke EtOH and 10%
Sﬂla)(&ﬂet wgﬁ‘:ﬁecﬁﬁtﬁrg’ecﬂoqf% td?é’t‘hﬁ’é%meﬁo las &PBH I067PF of the first

his was eluted froma Chiralcel AD colum wth 90%
Eﬂ@ateaﬁ@ﬂqro% elytex af Bis\Was Hise@Medhim éﬂ’aodl%%l pdded, toyaj sptution of

t %rﬁ?r‘?’cea@@ @2y 0.f9 %%I)Gn%fth%? ﬂtlra%n ggile,aéb?é %%T‘?ﬁe fumarate

hi's Was di ssolved in ethanol ~and
s 6f one diastgreomes ehineditla cparppendeowyite splidomerd |4§3 1|5ﬂ oc.”

eHiangital ﬂall)&fsqbi Q%%@,d%?cﬂ-l fo4 808 Higrarate  of
one di astereomer he title conpound as white solid,
nQM4G,-G_‘EEQ§.H,5L7éXTB|nV§V Anal ysis for: C25H26FN302

- 1404. . ')]d: C 64.39; H 5.70; N, 7.77
ggéﬂéi ég%gsg%%l}f‘?\g'? ; N, 7.51 | SOMER B [0106] The

separation of diastereoners in the last reaction al so

gave as an oil 0.042 g of _Igaﬂ%ond di astereoner to

elute. This was dissol ved ol and added to a
sol ution of fumaric acid (0.013 g, 0.11 nmmol) in

i - ThBi &% g}aqgn fof YiekteHeorABRY if "the It Fedthi Bﬁ also , g3ve as an oil
ol 0

sta he resi due after t he sol vent
b@dH2 @qu db@@emdewwete@n@rxnwl@er ajjus Waédil%%'@ﬂl inredianol and

Wiy PB dﬂo%'séiﬂﬁ A b fuflaRe aEfa RBYE 0 r?or‘nI-HSQ bRl ARARUSdnt yield

s fornmed ['ution.
Fuahv rcawst@la aftev eprolongery s@ndmgt hdhe uesidue eaflef théresolyeplohad been

SN 6oy i G907 8 e o oo

Chump 4t amp@hogalselidl: Gryst@ds fomeddn the thandl sqlution. Fhiltration gave
Co.00% $4i tHd fumafte oPthe’setdnF&dEomér of the title compound as white
solid, m.p. 146-156°C.
Elemental Analysis for: CosHogFN302 ¢ C4H404 * H20
Calc'd: C, 62.92; H, 5.83; N, 7.59
Found: C, 62.81; H, 5.81; N, 7.52

EXAMPLE 12
N-[3-(5-Fluoro-1-methyl-1H-indol-3-yl)propyl]-N-(8-methyl-2,3-dihydro-
[1.4]dioxino[2,3-flquinolin-2-yimethyl)amine

[0107] To a mixture of [(2R)-8-methyi-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-
yllmethyl 4-bromobenzenesulfonate (2.29 g, 5.09 mmol) and 3-(5-fluoro-1-methyl-1H-
indol-3-yl)-propylamine (1.85 g, 8.97 mmol) was added sodium carbonate (1.57 g,
14.8 mmol) and 11 mL of DMSO. The mixture was stirred at 110°C for 7 hours and
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N- 13- ( 5- Fl uoro- I - net hyl -
H i ndol - 3-yl ) propyl ] - N- (8- net hyl - 2, 3-di hydr o-
W@ 2904joed7exi no[ 2, 3-f] gui nol i n-2-yl met hyl ) am ne P{DUSHN3/028524
To a m xture of
[ (2R) - 8-net hyl -2, 3-di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2- yl]nmethyl 4-bronobenzenesul fonate (2.29 g, 5.09
mml ) and 3-(5-fluoro-1-nethyl-1 H
i Hesl stiged jaf rqnnd fRrmratitvee euer@ghfg Tre spivemiies exaroraigde reduced
E%i:s@cs)'émec af I@F&fo%e(vaaéaarﬂtlone@l“béwgﬁpbbo ff‘ﬁl_deé&\ BletBfl acetate and

he mxture was stirred at 110C for hour s” and
- B@tanOThe eHvbaceiae Iwmsmsﬁ@wemtert(ﬁ%m fwieeanggried over

r ‘3 H}&ﬁl&rﬁé@{é&ﬁn QUIRo! Fgff‘r‘étloﬁr {Fﬁo&ﬁ’l' YO aN@EorERRalicH Rdacuum

r'ed ressure. The residue was partitioned

bQﬁV@ér? {00 q*h_ Ehis twast chspmglogeapbedtan sifieh 96la@-dP% mgthanol/ethyl
etagé(tgteatsgﬁ ‘FBé ¥t thd\ftée W§§J‘§Q aVVeFIJW Wit EHis 6v3§@1.§§b|)/ed in ethanol

tw ce an r| ed “over anhydrous ‘'magnesi um sul

Fiand eddedbie @ ispltieh otiumaris agit (B JAE @3Sk mawl);i 'ﬁ e&mb nfiltration
gg‘rfﬁe 3.44 /@opfheo Q)aenghflénéﬂ’a& tREHRERbRBLARD QQ n@ﬁrl? 'thitS Jumarate,
net hanol / ethyl acetate to give 1.
tﬁépf1r5@e1ede@,e as a yellow oil. This was di ssol ved | n
eEHahe q FRQDYLeI S foBJce acid
(0. 4()/%I @EQS@ &ed'_:%éil-:% e?’?gnoldﬂmﬁ trati on gave 1.44
gC‘@lcct He, 64399; hamO; Binéi77of the title conpound as

n A i R 7reM p. 156-161 C. El enent al
Aﬁ@y%i %%?8 %@ﬁ@& C4H4049 0.3 H20 Calc'd: C,
64.39; H 5.70; N, 7.77 Found: C, 64.38; H 5.73; N,
7.68 EXAMPLE 13
I\I—f3(57D|quoro 1H|nd5—£‘§vly!r%-prhw SS met hyl - 2
3- di hyNt[8~(5.7-Difluoro-1H-indol-3-yl)propyl}-N- 8-methv 2,3-dihydro-
[Té 41 di oxi nO[ 2r3a ok hih 62! d-ladinblinBiiHetAildiine | 0108]
[(2R) 8- net hyl - 2, 3- di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-

M H’él ?Smg&g' F@g p?%&t %a\f-aihg&oﬁ%]glrogpy? ]%uinolin-z-
( Jll]methgl 4-grotr®benzs sumaim@ew & MMy anshdt 7 -gifluag-1H-indol-
93.yh3or gpylém‘ﬂla)(1%d$rs§)1§tmlﬂgl %%ddgh%sdiﬁwﬁﬁr%%o%{?é (1:43 g, 135

stlr om tenperature for 4
wamely apsb2imé dof MId i b@mpumsﬁlrreﬂ!w@ reas tempergigee for 4 days.

p%g'édh%ﬂ?%as ABRAe X r P?ju %Qéﬂre ac?ﬁétrgs@ﬁ@ was partmoned

ter ethyl "acetate s washed wt
(bst.waen)sopvmb@f &thyl acetate @méwamﬁhde\eo@tbylnwteéguiw was washed

S%tf'l%a%r é'sbtrﬁlﬂtt\/\fi)éé and dried over anhydrous magnesium sulfate. Filtration
and concetration in vacuum gave 2.18 g of oil. This was chromatographed on silica
gel with 0-10% methanol/ethyl acetate as elusant to give 1.35 g of the free base as
an oil. This was dissolved in ethanol and added to a solution of fumaric acid (0.124
g, 1.07 mmol) in ethanol. Filtration gave 0.506 g of the (S)-enantiomer of the title
compound as white fumarate, m.p. 188-195°C.

Elemental Analysis for: CogqHo3F2N302 « C4H404 ¢ 0.5 CoH50H
Calc'd: C,61.92; H,5.37; N, 7.47
Found: C, 61.79; H, 5.46; N, 7.39

-57-



and concetration in vacuum gave 2.18 g of oil. This

was chronmat ographed on silica gel with 0-10%
woretkanoB4 et hyl acetate as el usant to give 1.3BCTUS$003/028524

the free base as an oil. This was dissolved in

et hanol and added to a solution of fumaric acid (0.124

g, 1.07 mol) in ethanol. Filtration gave 0.506 g of

the (S)-enantioner of the title conpound as white
fumarate, mp. 188-195C. me ysis for:

Jﬂlﬂﬁo-ﬂﬂ indol-3-
. -9/

57337 N~ 7. ound: C, . (9, H . ;
2004/ 024734 PCT/ US2003/ 028BrepYilaming) £ 14
N- (2, 3-Di hydro-[1, 4] di oxi nof2 3-flquinolin-2- yI msthyl)
-N-f3-(5-fluoro-1Hi ndol - yl) propyl ] am ne J

st198] on &¢ selgtign ) aah@l@f@[ﬂ $uitente” agid 42.3- d'hydro [1,4]dioxino[2,3-

2ﬂ§u1ﬁ6lmy21glﬁlétﬁyl Ads%ro(b'@@[ 3, 63'mnf13IHU3 (‘Epfludio;-’lWlhﬁ&té]ylipropylamme

H(Q. %g; 3.8 rymy%laag)mmmlqt@me((ésgg 62 @n@l)ﬁﬁgpryetgyigulfomde (20 mL)
t %@%ﬂe@rﬁt%%ourﬁ}%r %troégg i@ hbduds) THTRIRYSS H‘h)ft@ﬁé' W& poured

eat ed at under nitrogen for 9 hours

i etk (1 st agles WL PEEYIeP SotA G {0BLI e organic

aﬂi@ele%/hé EWeIsﬁQd Withhwamt y |xefEﬂ) i), Odriedeoe? a?hh}@'@uﬁhbdlum sulfate,
ganic | ayer was washed w'th wat er 150 nl),

F'Ft%ad @J}‘Qrthﬁrﬁ%f‘bt‘ﬂ‘@ss’SmoMﬂq S0fgrayaeuuny. i |Ty @r“é’dpeaﬁﬂi Wagecolumn

S ehréRfatoghaishedesPYifch %@l 5% rMafanbethln chSté'kgj e TR lprodist-containing
columm Tchromato ed on silica

EBFHORS WeEe ﬁ%ceaga&eaﬂréyacwwo ;er&cR& g @@ﬁ\%@h ieRgntiomer of the title

f E:&ﬁ&d)@ﬁﬁaé/\@ bRWIOSIE ETHE @hpdtotHlontRCeaitWdsOpreparedth dthybacetate as
of t S)-enantioner of the title conpound as a

deﬁ)ﬂP%?‘P"d R 1§6MP8rGehl ori de salt was prepared in

€ Elherte HndlySisdsr. G NSFNGDY < SIHEIG,HJD p.  196- 199C,
l—‘r—l—/rtLl_” for: C23MH22FEN302.2 HCl  H20

cale’'dyC, é72?>7H25/43+N 85 “3: N 8.71 Found: C, 57.32: H,

5Fddnd: O, 58.348H BUMN B .46 o

NZ, 3- b hydr o-[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl
met hyl) - N-[3- (5-fl uoro-1Hi ndol -

yl) propyl ] - N-met hyl ami ne  EXAMPLE 15

N-(2,3-Dihydro-[1.4]dioxino[2,3-flquinolin-2-ylmethyl)-N-[3-(5-fluoro-1H-indol-3-
yhpropyl]-N-methylamine

[0110] To a solution of (2S)-(2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-ylmethyl)-[3-
(5-fluoro-1 H-indol-3-yl)-propyl]-amine (0.13 g, 0.33 mmol) and formaldehyde (37 wt.
% in water, 0.26 g, 3.3 mmol) in methano! (20 mL) was added sodium
cyanoborohydride (0.038 g, 0.59 mmol) and acetic acid (0.03g, 0.5 mmol) at room
temperature. The mixture was stirred at room temperature under nitrogen overnight,
then quenched with 1N NaOH (5 mL). The mixture was extracted with methylene
chloride (3 x 50 mL). The organic layer was washed with water (3 x 50 mL), dried
over anhydrous sodium sulfate, filtered and the solvent was removed under vacuum.
The crude oil was column chromatographed on silica gel (5% methanol-methylene

chloride). The product-containing fractions were concentrated in vacuum to give 0.1
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[0110] To a solution of
(2S)-(2,3-di hydro-[1, 4] di oxi no[ 2, 3-f] qui nolin-2-ylnmeth

W@ 2)04[034734 5- f | uor o- 1H-i ndol - 3-yl ) - propyl ] - am nBCT/OSA83/028524
g, 0.33 mml) and fornmal dehyde (37 wt. % in water,
0.26 g, 3.3 mmol) in nmethanol (20 nL) was added sodi um
cyanobor ohydride (0.038 g, 0.59 mmol) and acetic acid
(0.03g, 0.5 mMmml) at room tenperature. The m xture

S?f $tei (S)-edantiomey ofitheditip eoapaurd amdérown oit. oferdihydrochloride salt

%%edsmextrgg%{g%%e%j% \tlvt@ﬁﬁ?@ g?ﬁ%orl c?e ?Thi 50

nﬂgmﬁn%@m_g_laymm& \ﬁdﬂﬁk?cB%HaOvvater (3 x 50
%6 g4 69°Meé 1§ydgpus sodi um sul fate, filtered

nt “wa’s ‘renoved under vacuum The crude
oFpundéi€, 58156n|rl e mhe,oWet.4yr aphed on silica gel (5%
nmet hanol - net hyl ene chloride). The product-contai ni ng
fractions were concentrated in vacuumto give 0.1 -58
WD 2004/ 024734 PCT/ US2003 EXMMAPLE §60f t he

( S) 'l\ﬁliﬁ_{‘- %‘i ﬁ:fmorgﬁ I-fl ﬂﬁo!—?-&l}% ééw RYRShIENT B%Q\WI-Q bldlhvdro-
P ] p.dlebll ll

acetate as a ye PXIN iy | yedi)
El enental Anal ysis for C24H24FN3(29 2 HC 3.25 H20

Calc'd: C, 53.69; H 6.10; N, 7.83 Found: C, 53.56; H,
cloig1I N, Tp. a soEsienpl N-[Bg5,7-difluoro-1H-indol-3-yl)propyl]-N-{[(2S)-8-methyl-

'\|2[33?1|F|)?d én Q]%,bkif?%[ﬁta]fﬁu%ﬂﬁ'z sy ety {o.8% g5 Byhmbh Pa.3 mL

[ of m]ebhaml wies] 2dapdf fagafomonidehyde (0984 gl 3-8itinreol).[ 681l of a stock
Tgolﬂtugﬂﬁnrﬁﬁ%‘an%f/HB{ ]R‘?’ dﬁfb g% f-lg?‘% QBlmL of methanol) was added to

2 agdjudlh kabfqamraxmm%pz 3 qrqlmyamhquwdyd? fR22y 0} 858 mmol)

Bg/rag%drgé% lg'gh% egx Ufgfg\llv%%ilﬂréh aotzﬁ%m t&h ?r%{d?émlw\’%][sad@ﬁéjdrop of
sp@rmentrgteridﬂ@bwa@fadded halhel gaheEnt (V@Sdevﬁ@ocaie@ aHgducad peessure.

Wh@freﬁgﬁ@%@%ﬂnﬂ%ﬁe@@gﬁ%&% OamLuééé: ee’tﬂ)gl| atc%tate and saturated

approxi mat el'y di um cyano orohy g,
3ag®ecmsrﬂ0)dlunw\/§@a@@d@te Thieeethy acetate lew&s wgﬁuwa'e‘b@ri aith water (200

RRYTLESBRE eé ern OW\Fas &Ke SePBnidrous magneswm sulfate.
ed. ed

con entrate e sol vent S evap
aFiltratipn cantl sor@ze@traton mTM@cuums gave s gpeir ende Gﬁ%‘éue This was

bt WRRRogiathddloff 8GikaCfelChiY | graGeh bRt CormidtcRgedith 1:1 ethyl

acetate/hexane and ending with ethyl acetate to give 0.35 g of the free base as an

oil. This was dissolved in ethanol and added to a solution of excess HCI in methanol.
Filtration gave 0.343 g of the (S)-enantiomer of the title compound as a yellow
dihydrochloride, m.p. dec. >240°C.

Elemental Analysis for: CogsHosF2N302 ¢ 2 HCI 0.2 H20

Calc'd: C, 58.42; H, 5.37; N, 8.17

Found: C, 58.50; H, 5.44; N, 8.13
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aqueous sodi um bi carbonate. The ethyl acetate |ayer

was washed with water (200 nL) tw ce and saturated
worim®onee. It was dried over anhydrous magneBCTWS2003/028524

sulfate. Filtration and concentration in vacuum gave

1.00 g of crude residue. This was chromat ographed on

silica gel with gradient elution commencing with 1:1

et hyl acetat e/ hexane and endi nlg_; with ethyl acetate to

give 0.35 g of the free b Z o0il. This was

di ssQN-pe -BenAIthamOd- ANLES mieth - 253 Hikly d Ao [ DA ] dRosG RS, 3-

HCl 1 n nethanol. I rat ||_on ave _eg of the

(S)-enantiomer of thgﬂm%g%ﬂm&-a yel | ow

di hydrochl oride, mp. dec. >240C. El enental Analysis

far: - 0. ' d: .42

B2 e SR SRt 2B o s L gmon

W 204/ Srtfydrshs RSNEOSRAY HdAe8 5 P4R)- B,4-dihydro[1,4]dioxino[2,3-

N-[ 2- (1-Benzofuran-3-yl)eth Iﬂr-l\l-( -nmet hyl -2 g-dl hydro

- flavinpkn-gy(meiny, %brqn]\%imﬂﬁ%? sHlfonatg %@Hpgi)oawn@mﬂ)oi‘f reaction

Tgrggtuﬁat W@lg Q’%Zaﬁéﬂ tblt 60T @i,%rafdmnmfw F]e’agti@n Wasedilyd R With esaturated

S B 48 BRI Tob Yy BRUESIECHIT i PRbY 22688t (@ x 10 L)

fh%uiommeo%lyjaﬂnmeuwls drehs Qrmshen z@mestind @Bat 80(PEP dried over

TR, RSt SRR, i e ey B P

a?ﬁw| ogrtaﬂ':wah lEiQer(g%nnLMe@I-(/(_ll:_ﬁz(ﬂL)) affdrde 2R ang q43W) tdh the (S)-

 apnicnig e i foipauhag Adsio Plad e ymaie st yps prepared,

o " El aab . bt omat cdr abr on & Cb

ﬂ@mﬁ@ﬁ@ﬂ;ﬂ:%ﬁw g 3'2@5"‘1‘\%&5“83% of the (3)-I

eiaNd: o0r63.96; H,me15; IN, Bt fconpound as a yellow oil. The

f r at _\was, pr ed, vyielding 280 ng of a

yﬁﬁ%& §o$$é¥'¥r\%p1do£§g 14C, MBS (ESI) miz 375 [ MrH] +.

El emental Analysis for: C23H22N2C3. 1.5 C4HAO4 Cal c' d:

C, 63.50; H 5.15; N, 5.11 Found: C, 63.21; H, 5.19;
N, 4.87 EXAVPLE 18

EXAMPLE 18
N-[3-(1-Benzofuran-3-yl)propyl]-N-(8-methyl-2,3-dihydro-[1.4]dioxino[2,3-
flquinolin-2-ylmethyl)amine

[0113] To a stirred solution of 3-benzofuran-3-yl-propylamine (700 mg, 4.34 mmol)
in 6 mL of anhydrous DMSO was added [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-
flquinolin-2-ylJmethyl 4-bromobenzenesulfonate (652 mg, 1.45 mmol). The reaction
mixture was heated to 50°C overnight. The reaction was diluted with saturated
aqueous sodium bicarbonate (10 mL) and extracted with ethyl acetate (3 x 10 mL).
The combined organic layers were washed with brine (3 x 30 mL), dried over
anhydrous magnesium sulfate, filtered, and concentrated in vacuum. Flash
chromatography on SiO, (5% MeOH/CH.CI,) afforded 510 mg (90%) of the (S)-
enantiomer of the title compound as a yellow oil. The fumarate salt was prepared,
yielding 93 mg of a yellow solid, m.p. 165-170°C; MS (ESI) m/z 389 [M+H]".
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N-[ 3- (1- Benzof uran- 3-yl ) propyl]-N-(8-nethyl -2, 3-di hydr

o-[1,4]dioxino[2,3- f]lquinolin-2-ylnmethyl)am ne [0113]
wOo/024734red sol ution of 3-benzof uran-3-yl - pr pEYUSINOBE28524

(700 ng, 4.34 mol) in 6 nL of anhydrous DVBO was

added [ (2R)-8-net hyl -2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-

f]quinolin-2-yl]nmethyl 4-bronobenzenesul fonate (652

1.45 mol ). The reaction mixture was heated to
m&@mﬂﬁﬁ_ﬂﬂﬁhﬁ_ﬂm&n@a&@mﬁ%@dl luted with saturated
%5%3'% %@@6um glsgaﬁbg)rgfte (10 m.) and extracted with

acet The conbi ned organic
Id@@éﬂﬁ%ﬂéwsﬁéa W$ﬂ5br| ne (3 x 30 nmL), dried over
anhydrous magnesium sul fate, filtered, and
concentrated in vacuum Flash chromat ography on Si Q2
(5% MeOH CH2Cl 2) affordedE?Sl&MB:b_@QO% of the (S) -
enant i QIg7-§ 2 ‘
fumar ate Seo 1S g
yel | ow sol i d, ) uinoli ine| MH—|] +.
-60 WD 2004/ 024734 PCT/ US2003/ 028524 El enent al
Anal¥3| s for: C24H24N203 CAH404 Calc'd: C, 66
8141 N Toza stisredrsqliftion ob3-(EmesaoxyHpengofgran- wylmrwwmme (770 mg,
EXYPLENSY in 5 mL of anhydrous DMSO was added [(2Rz8methyl23-
N- 3-(7- Met hoxy- 1- benzof ur an- P/Zg ] -N-(8-net hyl
ygrqﬁy@]d@xmo 2,3-flquinolin-2-yllmethy romobenzenesulfonate (563 mg,

[ ]1 25l e ”Iq{ezreﬁctfdn%lxﬂﬁb was 4retedBbBOPC VbRt Fhd 4daction was

To a stirred solution of
3 st elrBier AsKaP Sy PicarrppicaHOrELY anrexigeted with ethy)

3.abetaleT 5 10%!5 niheoéon%lﬁbdjb@ﬁﬁlcm VWate AEEIRE with brine (3 x 30
(2R) - 8- net hy

&Wdﬁl’éﬁ[dlovgf apgydrﬁlé?[ magoesiun sHERte iltered, prd caggentrated in vacuum.
4+ %&W&Haﬁgwa&ﬁsm ((5506me@+/CH;C@5afr8?@éc) 12('1Tr &y (23%) of the

reaction m xture was heated to 50C overni ght he
r dALENIRHOMAS Of dNP (e CHMPIHNSa Bt r eI Rile o Udes Biaiate salt was

bgﬁ@dabémhad@%@ my, N8 LY 88IdSn B 155 Elendc; M@C?‘%ﬁ n/z 419

he conbi ned organi c | ayers were was
mﬂMh brlne (3 x 30 nlL), dried over anhydrous

B A QI DA e B0 2)
afGa d&d 6420 Hag - 762M98-08f the (S)-enantionmer of the

t iHouRd: €0 BRI P 5%S; R, 56kl ow oi | . The fumarate salt was
prepar ed, y| el ding 132 ny of a beige solid, mnp.

155-160C, MS (ESI) miz 419
EXAMPLE 20

N-[3-(1-Benzothien-3-yl)propyl]-N-(8-methyl-2,3-dihydro-[1.4]dioxino[2,3-
flquinolin-2-yimethyl)amine

[0115] To a stirred solution of 3-benzo[b]thiophen-3-yl-propylamine (382 mg, 2.0
mmol) in 1 mL of anhydrous DMSO was added [(2R)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinolin-2-yljmethyl 4-bromo-benzenesulfonate (300 mg,
0.67 mmol). The reaction mixture was heated at 40°C for 18 hours. The reaction
was diluted with H,O (10 mL), poured into saturated aqueous sodium bicarbonate (25
mL) and extracted with ethyl acetate (3 x 25 mL). The combined organic layers were
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[ MiH +. El enental Analysis for: C25H26N204 CA4H404.
0.16 C4H802.0.09 H2O Calc'd: C, 64.7; H 5.76; N,

w6 208/0Bgpand: C, 64.3; H, 5.55; N, 5.04 EXAMPLEPCDUS2003/028524

N-[ 3- (1- Benzot hi en- 3-yl ) propyl ] - N- (8- et hyl - 2, 3-di hydr
0-[1, 41di oxi no[ 2, 3- f]quinolin-2-yinmethyl)amne [0115]
To a stirred sol ution of

3benzo[bth|o hen-3-yl -pro ylamne ng, 2.0
mivgshed i g’ﬁo&ﬁlmdﬁ“@u@- é’@L) then were dried over

[ I(’nﬁ?he§‘;)rr£e§4ﬁ¥!e alzté’fe and concentrated in vacuo Flasrr]m cihromatography (2 x

d di oxi no['2, 3-f] qui nol i n-

28 iAo AR LR CHIOG Srasiembatorbetis] maTLss) of the (S)-
r
r ggﬁtlogdr'{er@f iﬂeL{ftII% c%@ghﬁ@&@g tiiék ?HQ-F/ f'l'ﬂ)é ’erﬁ%rE?-:Le'éa‘-‘rtl \Ar/]a-grﬁepared by
s eating e agtinrbLrhY eaetate vwﬂb@s%m@ farparic agid (63mg , 0.54 mmol)
e t . © '
m@%ﬁ%ﬁﬁla‘*g%;br%@iegtec?%a’? Vi 24():}3243}80@ ﬁ? 183186 €TN18]ESI) myz
w@ﬂdba/ 028524 washed with 1:1 H20/brine (40 ni)

E?la‘n_h’étritﬂ%fgﬁiﬁ@ls%} CHAEROE £ofpgd over —magnesium
ere nd concentrated in vacuo. Flash
c&é&ﬁf@@ﬂ@@hv @22,xN 28cmSi @, CHC2 to 3%
VEGHAEIPEA 001 2@ s A For ded 221 g (81 09 of the
(Sy- enantioner of the title compound as a thick gum
The fumarate salt was prepared by treating the am ne
in ethyl acetate with a sexwMmmrgoey fumaric acid (63
ng , O. 54 mmol )t .in rrletha|r2e0|_|éated salt

e § : =0 2,3
[ I\/H—|] +. E errent al Anﬂgumoﬁnfngﬂmemﬂtg_ﬂ,lﬁgozs C4H404
Calc'd: C, 64.60; H . D. oun C 64.29; H,
5.30; N, 5.23 EXAMPLE 21
N[dﬂsgl]ldﬁ%na %mé& Rotioh bﬁbfﬁé'nko[BhN|8pHEN-§1¥I|-etRyI§rnﬁHeW}BQﬁ Qng, 2.0

i oxi nof 3- fIgU|noI|n ) am ne J‘
Tgmaol)st inrdd %| uf oAnydrous DMSO  was added [(2R)-8- methyl -2,3-

ZU*P?&??{ hnhtd&lne@f@nqanmln @mw&tﬂw uebré)%%ermene%uﬁonm{mo mg,

dr ous
[ PFBR) mgquet ﬁlg;qe rgacgon mlxture was stnrred at ambient temperature for 4 days.

The reaction was diluted with H,O (10 mL), poured into saturated aqueous sodium
bicarbonate (25 mL) and extracted with ethyl acetate (3 x 25 mL). The combined
organic layers were washed with 1:1 H,O/brine (40 mL) and brine (40 mL), then were
dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuum. Flash
chromatography (2 x 20 cm SiO,, CH,Cl, to 3% MeOH/CH,CI, gradient) afforded 225
mg (86%) of the (S)-enantiomer of the title compound as a thick oil. The fumarate
salt was prepared by treating the amine in ethyl acetate with a solution of 66 mg
(0.57 mmol) fumaric acid in methanol. The precipitated salt, a pale yellow solid,
weighed 190 mg (m.p. 124-127 °C); MS (ESI) m/z 391 [M+H]".

Elemental Analysis for: C3H2:N,0,S ¢ C4H,04 ¢ 0.50 HO

Calc'd:; C, 62.90; H, 5.28; N, 5.43

Found: C, 62.55; H, 5.23; N, 5.34

EXAMPLE 22
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di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl ] met hyl
4- br ono- benzenesul fonate (300 ng, 0.67 mmol). The

WO e@ate4ra4 mi Xt ure was stirred at anbi ent tenperPalr/Us®03/028524

for 4 days. The reaction was diluted with H20 (10
m.), poured into saturated aqueous sodi um bicarbonate
(25 nL) and extracted with ethyl acetate (3 x 25 nl).
The conbi ned  organic Iayers were washed V\gth 1:1

H20/ br Mk Benzoihiennd i P\ |-NAm eI -IN-(SHPe
over anhydrousmmﬁﬁm inbAn-2Lyieth |ﬁ8d
concentrated i n vacuum as chromat ography (2 x 20

cmSi 2, CH2Cl 2 to 3% MeOH CH2Cl 2 gradi ent) afforded
2?&17]'9 (T%ﬁ%snﬁéd tsBlgnéerf RH@IE(H iHepBsthRh- :«Hﬂﬁré;&yﬁ]h@-{[ 2S)-8-methyl-

as a t : umar at e
p?g@hwoﬂmwa@[?ﬁd]qurﬁ‘@"'aﬁw@thn@mﬂ (3400t @84mmelyin 5 mi
S8 aiHyaroue THBwABadddd: fér?narm@iyhef(muca@éﬁb@cfdr(ge ul., 1,68 mmol),
nmet hanol . The precipitated salt, a pale yellow solid,
weng wedlumgmaqrgtoevhqaohyﬂme 1236@),; 6.88N (e )Thﬁ yeagan mixture was
c%ﬁ'r'r'gd*' at gh%lgﬁmé}hpe??@}é’ for3 EQ\%S %é'@g&%Q%s quenched with 1 M

50 H20 c'd: C 62.9 H, 28; N, 5.43
FeawrpusdNa@bl, 9, mb), dlutegt with F&%AZOEMWPn@dezba&oawtmore 1™
Zggéé&%ﬂa'ﬂ-l PO pa0d/ M%@%ﬂmylene chlonde (3 x 40 mLz h;rﬂe <2:omb|ned

(1- Benzot hi en-3-vl) propyl I'-N-net hyl -'N-( 8- e
30[ganﬁ>ylng53 were washed with brine (3 x 120 mL), dried over magnesium sulfate,

f ﬂlltéé&i | @pign egl?oe%frgt'eg uin Q)abﬂ]hrg yi BéhYenr&RhBEraph{ 141 Sio, (5%

a stirred solution of
W/@%Imm@g@ 99 (Hi7esfithe (B){gnaptymeygigheniitle.compound as

a?ye%domr The fdmhaiafxédnalLs &ebbmal iBldiny F9/g B8 hbeidedbiid, m.p.
anhydrous THE was

dz?&r nMSdEﬁDdTé(ZM%%WtU] acet| c acid (96 L, 1.68

”E@rﬂental@l?ﬂlﬁ%%wﬁgmgs %C?*SQWPI%PW%'I—Q@ (1. 46 g, 6.9
€ reaction mxture was stirred at anbi ent
t@ﬁiﬁé:a@wff(ﬂ 579%By811The reaction was quenched with

1eMindagesiiso:NpGbel A0418k) , diluted with HO (20 ni),
made basic wth nore’1 M aqueous NaCH, and extracted

with methylene chloride (3 x 40 nL). The conbi ned
organic | ayers were washegxwmpLPpgne (3 x 120 ni),
dried over mm neS| um sul fate, TI Itered, and

(5% NeH 020 2) oiifa éﬂﬁé@i& n(ezﬂn%t he

(S)-enantionmer of € conpoun a yellow oil.
The fumarate salt vvas prepared yi el d| ng 189 ng of a

bed198] SOA sHiutiéR Bf (2R)-toluene-4-sulfonic acid 2-methyl-7,8-dihydro-1,6,9-trioxa-
3-aza-cyclopenta[a]-napthalen-8-ylmethyl)-ester (0.4 g, 1.1 mmol), 3-(5-fluoro-1H-

indol-3-yl)propylamine (0.41 g, 2.2 mmol) and triethylamine (0.29 g, 2.2 mmol) in
dimethylsulfoxide (20 mL) was heated at 90°C under nitrogen for 9 hours. The
reaction mixture was poured into water (100 mL) and extracted with methylene
chloride (3 x 80 mL). The organic layer was washed with water (3 x 100 mL), dried
over anhydrous sodium sulfate, filtered and the solvent was removed under vacuum.
The crude oil was column chromatographed on silica gel (5% methanol-methylene

chloride). The product-containing fractions were concentrated in vacuum to give 0.14
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123-127C, M5 (ESI) nmz 419 [M+H +. El enmental Anal ysis

for: C25H26N202S C4H4049 0.75 H2O Calc'd: C, 63.55;
wol20/0Z8734 N, 5.11 Found: C, 63.40; H, 5.58; N, pdT/8%2003/028524

EXAMPLE 23

N-[ 3- (5- Fl uoro-1Hi ndol - 3-yl ) propyl ] - N- (2-net hyl -7, 8-d

i hydro-[1, 4]dioxinof2 3- 9]

1, 3] benzoxazol - 8-yl met hyl )am ne [0118] A sol ution of

( gpgfimq)(S)@ﬁ@nmran gf dipe titlegeqgrgpound as a yéllow oil. The hydrochloride salt

238 toardd B &HWXﬁtheﬂasﬁan%ﬁ Vvh@é(é‘olld m.p. 91-93°C

3-aza-cycl opent’a[ a] - napt hal en- 8- ) -ester (0.4

g Elementahfinialysisgor 5o AlabNer 1P HF%UE)I%T}; ) propyl ani ne

(@aftly:. @, 5332 ATBE); \aglad 11 et hyl ami ne (0. 29 g, 2.2

_I")_ i met hyl'sul foxi de (20 mL) was heated at 90C

ufguRd: &, 6P §4er. $¥51’f N &®Urs. The reaction mxture was

poured into water (100 nmiL) and extracted with

nmet hyl ene chloride (3 x 80 nL). The organic |ayer was

washed with water (3 x 100 nL), dried over anhydrous

sodiumsul fate, filtered FExAMPIEE 89! vent was renoved

under vacuum The cr ude ml ulrm

chlori de) !ﬂg]di’é)ﬁHH@,s—?ﬂi‘,@Eéﬁzaﬂaidi-%E){Iin%%% Jadife
concentrated Tnh vacuum1io gl VE
2004/ 024734 PCT/ US2003/ 028524 g of the (S)-enanti omer

ofof1eg titd @ squRMUB [33(55 ﬁuo)‘@-H l'-vQM‘ddlUSLyl) ersyl] -(2- methyl 7 ,8-dihydro-
ydrochl ori de salt repared in acet at

ar %?—Frloasﬂ13r%zasQ¥Pi°Bemﬁ{aflﬁaP§1a'%§:y'"Bﬂé% QP (9\19§|€y§r1§ mmol) and

f @i % ) ikFhéth 7h)
Hﬂfrrsna%ay?\le?@ﬁg% /anuﬁafé@' 0.1 63584H2rﬁl |5 &Inol @10 ) Wais added

quyp@gygqot}q_r?ryd(lge .04 g.0:23 mmol) and acetlc aC|d (0. ?Hg, 0.26 mmol) at
Hrddtl QbmpBenatur® Ormd hmixhbrgeway Istifed %t ﬂ@&rﬁ)&bmﬁe&ﬂﬂbhﬁ%ﬂmtrogen
[1, 41di oxi no[ 2, 3-ci |l [1, 3l benzoxazol - net hyl ) a

[ Qiqrg]ghﬁ-othgn §HPrﬁﬁhe€nW'H"f 1[’\I3N?@ HE e T1 e mixture was extracted with

"HTHGéﬂ ne3chHidrideP300Y0 Int)2-THRt dryhnic IaefivaY Wddhed with water (3 x 30

-trioxa-3-aza-cycl gpenta a] napt hal en- 8-yl net

afflne dfied Qsergan'wdi%isn%ﬁﬂ ym swfater Gltorap faly the ?‘Z‘s"ﬁ’wwas%emoved

| In¥&¢t @douufh. 1 The drude "BPlwhsi dbIrRH %F&hat()év@ Aéd dha§|llca gel (5%
added sodi um cyanobor oljr¥]dr| de (0.014 0.23 mmol

amethanol-methyleng ql'ﬂpr@lf g, & pred tpr)talgtn 'fractions were concentrated

in vacuum to give 48 mg of the (S)-enantiomer of the title compound as a brown oil.

The dihydrochloride salt was prepared in ethyl acetate as a white solid, m.p. 136-
139°C.

Elemental Analysis for: CysHzsFN3Ogze¢ 2 HCI ¢ H,0O

Calc’'d: C, 55.21; H, 5.64; N, 8.40

Found: C, 55.40; H, 5.44; N, 8.29
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roomtenperature. The m xture was stirred at room

tenperature under nitrogen overnight, then quenched
WOR0d/02N3NaOH (5 nmL). The m xture was extract eBCWMUSEN03/028524

nmet hyl ene chloride (3 x 40 nL). The organic | ayer was

washed with water (3 x 30 nL), dried over anhydrous

sodiumsul fate, filtered and the solvent was renoved

under vacuum The crude oil was col um chromat ographed

on silica gel (5% nethanEXAMRLE2Sne chloride). The

pdeuﬂtEterN%flsfF@uéﬂoaﬂi i 3WRpPoSALNEBLhEhg 2,3 dIhydro-

vacuufimto grve_438 Ny >) - €Nant i omer 0 €

title conpound[hdldi ' lanethpllamine

salt was prepared in ethyl acetate as a white SO|Id

mp. 136- 139C. El enent al Anal1y3|s for: C23H24FN30

HI®120l20 Cal ¢’ d:  CN-Bx(SFluompy; "!5'”9@"3K|P’8934bNF€E§%%)dg rr@thyl23-

5 : 0

%?%9%%?6@%23%](1&”&% -2. gﬂnéfﬂ/l}?a(mﬁé ?&5@14 g, 2.30 mmol) was

Ndigseiyed R-4-8-nls ofmethapohwith hersi -Theygojysiopyyas) thep cgolpg iman ice-

y at% dAé’étQMQﬁ;ﬁb*e (0,20 mL, 0,16 g, 3.6 mmal) wes added. 4.6 mL_of a stock

i OX1 no[2 fTqui noi i n-2-yi met ¥ amne [O
m?lgu%ofpﬂglgn@thgnol (one drop of conc HCI in 16 mL of methanol) was added to

a&;ﬂ&%e Iliﬂ-v b0 Qﬁ&BYHatéNr ‘5[ (%@mﬁcy&ﬁcmblror%dﬁde (0.266 g, 4.23 mmol)

di hydr o[ di oxi no[ 2 f]1qui nolin-2-yl]nethyl}amne
(waggﬂdgd hsdeﬁ?itﬂn)wmgﬂrr% @tsrepme@mn?r@tune #Ad yps complete in 4
nﬁ&m@n%néﬂfdﬁd& &%hcermeeosgbu%@@du@@ trherso%ﬁi ﬁﬂs |e0a;§iﬁated at
i ce- bath. Acetal dehyde (0.20 ni, g
wgslugerd giessyres e d?s'@%v@ékparg%ﬂn% B?fw en H’é]o/ ikt ﬁa?bef ethyl

( Q8&a1ar SR QhtuFRerf alj@odsnsobﬁmﬂblc@fbdﬁﬁfeh amak JetMRaca@ee hyer was
aﬁfg\ﬂosuoust the pH to approxi mately 5, Sodi um

Ry P U QOB BWige nToSATHNA) DI EngRiddl wasiiied over

ﬁﬁﬁﬂdr&ﬂ; N@&e‘?ﬁdnﬁ E@fhtat Flftl‘éﬂaﬂl hRdBSIRhHAIRNAAFa¥¥@iin gave 1.00 g of
conplete in 4 hours. One p.of concentrated

C el oI BIsswAs, S aiss hag Onaileh det Wi Efsiasgluiion commencing

PRRSY @th{lﬁb%tdt@/ﬁé% aterRMgtvitn SRAtCERkSREGVa3DA 8f§-of the free
each of acet ate and satur ated agueous sodi

bPash BoAdIeA" cplqslegs Ry ARCEea LG @ yes acleq damgaminaiachwith one

Wﬁﬁ;ﬁfnt)( 28fe rﬁu}e bwhi@ﬁ vt 5h @lndol BAd @RXE&Ss Et"Ol-Wﬁ@l added.
dried ‘over é rous gnesn umsul fate. Filtrati

o Filiralion caver 40758 1oh tedDpRayomen ohdney tige coppeng s a yellow

OlglhydrbBhISridE . N SBTREDW. ¢ aphed on silica gel with
gradi ent el utjon commenc 8
Elemental Analysis for: CzeHggFNg 2¢2 HCl*1.5H20

Calc'd: C, 58.54; H, 6.23; N, 7.88
Found: C, 58.55; H, 5.99; N, 7.56

EXAMPLE 26
N-[3-(5,7-Difluoro-1-methyl-1H-indol-3-yl)propyl]-N-(8-methyl-2,3-dihydro-
[1.41dioxino[2,3-f]quinolin-2-yimethyl)amine

[0121] To a mixture of [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-
yllmethyl 4-bromobenzenesulfonate (0.645 g, 1.43 mmol) and 3-(5,7-difluoro-1-
methyl-1H-indol-3-yl)-propylamine (1.01 g, 4.50 mmol) was added sodium carbonate
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with 1:1 ethyl acetate/hexane and ending with ethyl

acetate to give 0.18 g of the free base as a clear
wa@oedoanbess oil. Another 0.26 g was coll ected PCT/US2003/028524

contam nated with one inpurity. The pure portion was

di ssol ved in ethanol and excess Et OH HCl added.

Filtration gave 0.075 g of the (S)-enantioner of the

title conpound as a yellow dihydrochloride, mp

168661 856€ mEcdnat 42 nAnai PMSO.f dihe mmmmdzat@f@ for 21
1h§Ur§|ZOThgajs&véﬁt \gas @aé&ate'd af’ rg&ceﬁl prés&feFoung: rdsidue was

I\P?'ZB“Q@dWGIDNWﬂJ%QQ)m!L -eﬁ‘élﬁ ﬁﬁ/pthylwqefﬁg@ rocswater p T Bp gyl aggtate layer

WEE PN P v?a'tﬁjbvabé‘#;(ébo mL) twnce and cilned over anhydrous magnesium sulfate.
4] di oxi no[ 2, 3 qui nol i n- 2- hyl ) am ne 21]
Blltgatlﬁp =g ,cgnQﬁntratlon in vacuum gave 1.60 g of oil. This was chromatographed

[ &.2 Eﬁ).ﬁ%g&&.{m -5% raeAh R G 8l éde@at% ao& 8.3 55 &,qué ﬂ@é bHse as an

br onbbenzenesul f onat e g,
nﬁlb| A (hzﬁjggm(tg)nmqﬁ disspivestin ethapst. h§ptug_ated HCI/ethanoI was added in

Hékd%ggl -Birdlion BARPYI8A1 8¢ tHe h-dhanflorn& HMRk)1itBSompound as a
sodi um car bonate -65 WD 2004/ 024734

Peite spivoinereshtaride m.rsgeg,>289%C.nmol ) and 12 ni of
DieRental AndlyXik e c%ﬂggtgms,@? «atHGAG/4 AL021  hours.
e SOl ven was evapor ated a

reduced pressure. The
r BgictldC \a8s15; plabtdot Nodidéd bet ween 500 ni each of et hyl

a ! A log. N thyl acetate |layer was washed
mﬁ&%@\i\%’er i%%rﬁsﬁ ?\%ﬁece and dried over anhydrous
magnesi um sul fate. Filtration and concentration in
vacuum gave 1.60 g of oil E[)SEW% chr omat ogr aphed
on S|I|ca gel W|th05% et_Ny acetate to

5 7-Rifly : ingdol-3<ylinropwi-N-mathyl-M(8ymethyl-2,3-
portl on vvasdﬁq Sl 2

HCl / et hanol :
0.204 g of the (S)-enantiomer of the title conmpound as

28 2 *anal 14 A ISl BRey B BRI Mg metnyi2.5-

camdroﬁ ,41dioBi®O[P53- f]wmcsinfaayllmethﬂ}mqpalbuﬁdﬂneqo 5989,003 mnol) was

H- ded %I fﬁv%pr s é?af%é%y?g%%%@?%éé RSN 25 mL of

methanol. 2.3 mL of a stock solution of HCI/methanol (one drop conc HCI in 16 mL

of methanol) was added to adjust the pH to approximately 5. Sodium
triacetoxyborohydride (0.48 g, 2.3 mmol) was added and the mixture was stirred at
room temperature till the evolution of gas ceased. There was still starting material

present. Excess HC!/methanol (2.3 mL) was added. NaBH4 (0.42 g, 11 mmol) was

added slowly. Sufficient methanol was added to allow efficient stirringl. The reaction
was stirred at room temperature for 1 day. HCI was added dropwise until no more
gas was evolved. The solvent was evaporated in vacuum. The residue was
partitioned between 500 mL each of ethyl acetate and saturated aqueous sodium
bicarbonate. The ethyl acetate portion was washed with water (350 mL) twice.
Drying over magnesium sulfate, filtration and evaporation of the solvent gave 0.65 g
of oil. This was chromatographed on silica gel with a gradient of ethyl acetate and
methanol to give 0.53 g of the free base as a colorless oil. This was dissolved in
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di hydr o-f 1, 41di oxi nof 2, 3-f | gui nol i n- 2-yl et hyl ) am ne
[0122] To

W@ 2¢E/0Z47d4 f | uor o-1 - met hyl -1 Hi ndol - 3-yl ) - N-{ [ (2SyAU82008/128524
hyl - 2, 3-

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

| -amne (0.57 g, 1.3 nmol) was added a warm

suspensi on of paraformal dehyde (0.0625 g 2. 08 nmol)
i thang. fn excessret pritwited HCHethanglfwas addgek Rilgatian weot? 542 g of

(@Z%Hé‘rﬂﬂmé f‘ﬁmeolrﬂ%oﬁ%w@s al yei1dR sBhd duﬁ{:drﬁsﬁlbﬁdbp lm.p. 190-
toa ust the pH to approxi mately 5. Sodi um

t?(i)‘hc%t oxyborohydrl de (O 48 g, 2.3 nmmol) was added and

2 \I%%nﬂgrff%n%rngly%%rsbieiﬁ%?ﬂﬁoﬁQQ'H(EIQWﬁé@re till the

gas ceased ere was still “starting

néaketd: 47, 57pt0p sl h180; BxCt68s HCl / net hanol (2.3 nlL) was

a ) % nmmol ) was added sl owy.
Su‘lg—liirgdéi ent ’ ?‘ﬁg’ﬁ%r ngﬁéadded to allow efficient

stirring. The reaction vvas stirred at room

tenperature for 1 day. ﬁ@&g}l? gd dropwi se until no

nor e gas was evoI ved. Th was evaporat ed |n
A T atn - ' " h B

each of et hyI acetat o s sodlum
bi car bonate. The et &\ﬂgnﬁg b MHS washed wth
water (350 m-) twice. Drying over rragne3| um sul f at e,

];td1tg|5ft 'T%}% andg %Xﬂﬁ&{ 8!14 Bgni?.:ff Eul?%- -Bhf{/[%mn@ ra?,?ﬁogmmol) in

S was chromat 0og ra
gf aul efitanbfdreus\IMSQewas eddqxbl [(a@r&mﬂb‘nylﬁ@ WOU Hdiogno[2,3-

ol la 0 AR L BRI AL 3 15,139 o e
etaaghol mixurexeesheated satai’Gt euermight/ eiTharierctions wagddiited with
rlk%tfjfa"{’éd n%.:e%ﬁé’%o&urﬁ% 8(ate gjﬁe génc?%ﬁmchmﬁh Qtfhylta{b%tate (3 x

€ Co und as a ye ows I hydr
190-mR2o4Ti@ c@h@nedwpwanm@w@\sereomash@z@mm&@ 39 mL) dried

Egljenr dJn%é o?%QB%&?ésﬁmg sgfiateSF lt%Q% gmwgtr%dﬂn%cuum Flash
l\lclﬂmm(alomrwooru ﬁ@(ﬁz %1 YBOHICHQ) (ésfqmmﬁm mB(HRY af the (S)-
il 98 A L4 Doy M3 g
( VizBlingR8XMY of arheigy sphd, Mbp.mM 2701 3Rk M Qﬁ%) IDK;&DSVW&H]

g flthnkd 2RAN S T Blh.2n0didy 8Lelol, 41 di oxino[ 2, 3-

Calc’d: C, 68.38; H, 5.94; N, 5.66
Found:C, 68.06; H, 5.95; N, 6.04

EXAMPLE 29
3-{3-[(8-Methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-ylmethyl)-amino]-
propyl}-1H-indole-5-carbonitrile

[0124] A solution of (2R)-4-bromobenzenesulfonic acid 2,3-dihydro-
[1,4]dioxino[2,3-fiquinolin-2-yimethyl ester (1.13 g, 2.5 mmol), 3-(5-cyano-1H-indol-3-
yl)propylamine (0.65 g, 3.2 mmol) and triethylamine (0.7 mL, 5.0 mmol) in
dimethylsulfoxide (40 mL) was heated at 90°C under nitrogen for 16 hours. The
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f]quinolin-2-yl]nmethyl 4-bronobenzenesul fonate (611 ngy

nmg, 1.36 mmol). The reaction mxture was heated to
woe0o@4me4Bni ght. The reaction was diluted wi th PCT/US2003/028524

sat urat ed aqueous sodi um bi carbonate (10 nlL) and

extracted with ethyl acetate (3 x 10 nL). The

conbi ned organic | ayers were washed with brine (3 x 30

m.), dried over anhydrous magnesi um sul fate,
f irpacipR dMixXtuiel Wam CBRDehAck Withn TN a2qelim Mydietide and extracted with

Chr& - e @?é/d r%}mé 6% RPALY Sthdbrghhi 9@6} %hs Wafsﬁé@jﬁlﬁh %%r (3x 150

of the (S)- enantioner he title conmpound

asmle) déeq eweropnhydigyus ﬁ@ﬁWa%fa@aﬁ'{ter\%sar}ﬂ Bipap@yent was removed
YiughEH PEbugRD F@I\/\ﬁoéruae el @8s TBlukth cl%%atob?gpﬁ’eﬁo& sfea gel (10%

(ESI% n12403 +. _Elemental Analysis Tor:
othy! acetate)Hudhe rrgpyct gont@mrggfrgglonﬂ wereg gonqgntrated in
vﬁéJLFnQW tve(é 5459 &Ghe |'('b) éna%'i‘iom@r oPtHeMitl Wb dand%s a brown oil.

3-{3-f1 3-di hvdr o- f

ﬁu cﬂ"wlrmlds spltgasryepargd do pthyb agstate. ama sliow solid, m.p. 170-
pryopsd } -1 H-indol e-5-carbonitrile [0124] A solution of
(2R) 4- br onobenzenesul foni c_aci d 2, 3-di hydro-

[Emﬂmﬁbﬁﬁrs_%ﬁnb'k@h SHE| Wb RyiOest er (1.13 g,
2dfa|dmj 58.09; H55¢58400'r018ﬂl ndol - 3- yI) propyl ani ne
%n and triethylamne (0.7 nL, 5.0
58(9Pn§t?r§l s &3 de (40 nL) was heated at 90C
under nitrogen for 16 hours. The -67 WD 2004/024734
PCT/ US2003/ 028524 reaction m xture was quenched with
I I N sodi um hydroxi de and extracted with nethyl ene
chloride (3 x 100 nlL). ThexxmePre ol ayer was washed

with water over anh drous SOdI um
sul f at 318 % d 3rqiles
vacuum The M@th almma u,nm nﬁ{dlm-to@%é\rﬂhﬂd on

silica gel ( nmet hanol - et hyl acetate). The
pr oduct - cont ai ni ng fractions were concentrated in

Vagiasn t/QséllJNcﬁ‘\ & Eth Qol@fené h%u(fcﬁ)uc aaa@tm@mgelw e-fdlﬁyhﬁ) 1,6,9-trioxa-
title conpound he di hydr ochl

s@l‘@zavﬁgoﬁ?%tﬁﬁﬂ @aptpﬁlegﬁ]x)qneggg-tegteé (39 & $éIMeW so:F f‘:'acyano 1H-
Mifol- é@g Ié@rme'zt(ﬁ}’fgﬁ@é iG] Med Sridtamad Y0ZENHL28.42mmol) in

Hccillmet% Cé 58.09; H 5 75; 10. 84

ylsulfoxide (20 mL) was heated at 90°C under nitrogen for 16 hours. The
reaction mixture was quenched with 1N sodium hydroxide 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 the solvent was removed
under vacuum. The crude oil was column chromatographed on silica gel (10%
methanol-ethyl acetate). The product-containing fractions were concentrated in
vacuum to give 0.56 g of the (S)-enantiomer of the title compound as a brown oil.
The hydrochloride salt was prepared in ethyl acetate as an white solid, m.p. 148-
151°C.
Elemental Analysis for: Co3H2N4O5® 1.5 HCI » 0.75 H,O
Calc'd: C, 58.70; H, 5.35; N, 11.90
Found: C, 58.90; H, 5.72; N, 11.77
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Found: C, 58.00; H 5.91; IN, 10.82 EXAVPLE 30
3-{3-f(2-Methyl-7,8-di hydro-f 1, 41di oxi nof2, 3-glf

wa 2@kbesrzoxazol - 8- yl net hyl )am nol - propel )-1 PCT/US2003/028524

H i ndol e-5-carbonitrile [0125] A solution of

(2R) -t ol uene-4-sul fonic acid

2-net hyl -7, 8-di hydro-1, 6, 9-tri oxa-

3-aza-cycl opent af a] - napt hal en- 8-yl met hyl )-ester (1.0

g, 2.7 mmol), 3-(5-cyano- EM’LEE%.&I‘.-B yl) propyl am ne

(0. 7 3%3-[MethyTRlmethy 7 BLdiRdl[3 A diBxind[2.5-gff1,3 Eeﬁ‘zoxzol 8-

under nitrogdHne ] § ] iol anitrile
gquenched with 1 N sodi um hydr oxi de and extract ed W|th

rret}%diene chloride (3 x 100 nL). The orgam c layer
wi To angelation 9f £3- 1%@0%14 ingelidad)-ereayll- éﬂwmemvbw dlhydro-

, 9, SRoxHLd-Bee cfdpbhfataqﬁa@meﬁ B%nns&hwﬁaﬁmé% Jsegj“bVﬁdmmol) and

er vacuum e crude oi l [ unh chromat o

Toraeidebute &7 1h.G5Gh HBLTGRBI. drh Tl B EANGIAG L) was added

p"sQ&'iHﬁrtcyéHBE&bﬂybd?ﬂe 639? @%%T)Qan@%@ﬁ@hélat(é%'rﬁl 2.2 mmol) at
vacuum t'o g| ve S S) - enanti omer

t FeQre teHRPEHHE- aEhea nn*t@mqwais |stirred1qd rﬁ%r@mﬂe&‘tvr@ev@d&r tnitrogen
\A@\?'erl?iTI(;glPQH@lq EIuBn&IeBY\MtrﬁQﬁtl@é@H 48 rAl). Withé Pnigitd Was rE‘xﬁ’acted with
enental Analysis for: C23H22N403.
Hmethy'@w@'% (30apR rek). G hesggapic 'qarersvagsfvaanedﬂtfg\@ater (3 x 60

?ddn&i over Qﬂr%yd"bu&sgcﬂum '\*,ulféﬂe 7|Kere§8aﬁ€ptl%096\(/&ﬂ417é’s4removed
PCT US2003/ 028524 é o
MEPESN Yaguumbt hihe. grugleqpil Wﬁr??l‘fm cMemaiepraghed on gliga gel (5%
1 pielRaor-ethgr @kefte) VI MRE NHrbduckBbiainiry’ GBxtiahs lwere concentrated in

H i ndol e-5-carbonitrile ;0126] To a sol ution of
[ Jagwin (i, givg-023 g of the (S)-enantiomer of the title compound as a brown oil.

""Th@‘ﬂi%ro%hl)éhéle BAIORNS ﬂ)re dredBh Bl aoethrté B WAite solid, m.p. 140°C (d).
1,(|59tr|oxa3azac oenta C]f‘napthalen8ylrre hyl ) -

afemeental Analysis far: 1GaaiedkPs e HA 8 ARl dehyde (37 wt. %

I@a%@58@39H9561 i, 738 ) in nethanol (20 ni) was
dium c anoboroh%drlde (0.13 g, 0.2 mmol) and

aM%@P@O(U 30N, 1240 ol ) at  room tenperature.

The m xture was stirred at room tenperature under

ni trogen overnight, then guenched with 1IN NaOH (5
m.). The m xture was extr d

3-{3-[Methyl-(8-methyl-2,3-dihydro-[1.4]dioxino[2,3-flquinolin-2-yimethyl)-
amino]-propyl}-1H-indole-5-carbonitrile

[0127] To a solution of (2S)-3-{3-[(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-
2-ylmethyl)-amino]-proyl}-1H-indole-5-carbonitrile (0.2 g, 0.48 mmol) and
formaldehyde (37 wt. % in water, 0.39 g, 4.8 mmol) in methanol (20 mL) was added
sodium cyanoborohydride (0.05 g, 0.72 mmol) and acetic acid (0.06 mL, 0.96 mmol)
at room temperature. The mixture was stirred at room temperature under nitrogen
for 4 hours, then quenched with 1IN NaOH (5 mL). The mixture was extracted with
methylene chloride (3 x 60 mL). The organic layer was washed with water (3 x 50
mL), dried over anhydrous sodium sulfate, fitered and the solvent was removed

under vacuum. The crude oil was column chromatographed on silica gel (5%
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nmet hyl ene chloride (3 x 60 nL). The organic | ayer was

washed with water (3 x 60 nl), dried over anhydrous
waoauoe7sul fate, filtered and the sol vent was Pe€VDSEEU3/028524

under vacuum The crude oil was col um chromat ographed

on silica gel (5% nethanol-ethyl acetate). The

product -contai ning fractions were concentrated in

vacuumto give 0.23 of the (S)-enantioner of the

t methanebetbpluacetate).a %heb\mo@lqt contmn@ghv@m@omwredeor@antrated in

\SHRPEIPORE 1§, SFY o, o U34S g B prown

Hmecdlh&dr@chlqudesssags wag, pgegred Nn - elhylisacetaiends &, yellow solid

11. 40 EXAMPLE 32
ELM Iegg%@?ﬁ?,g tr?l?ath | -2, 3-di hydr o-f 1, 41di oxi nof
QﬂhﬁllAﬁ\ﬁlVSlﬁi-fOL ﬁzdéasNg,@z)’Qld H:Qr opyl } - 1

Anjiql 0127] To a solution of
( W@géﬁﬁwt@ﬁ‘% 1061? di hydro-[ 1, 4] di oxi no[2 3-1jqu
i E.Q.uﬂac Qﬁﬂﬁdé,tﬁww )N aﬂﬁgno] proyl}-1
H i ndol e-5-carbonitrile (0.2 g, 0.48 mmol) and
formal dehyde (37 wt. % in water, 0.39 g, 4.8 mmol) in
met hanol (20 L) was adde&.ﬂ&ﬂ&@ﬁcyanoborohydrl de
(0. 05yg Hydrd-BBl-)-
mol )™ a enp re.
roomterrperature undidquipplin2gdmethll-amingoyr s, t hen
guenched with 1IN NaOH (5 nlL). The m'xture vvas
extracted with nethylene chloride (3 x

of 28l c | ay‘érSQAH@"V\/&%hK@RWWPtMTQ&d'{‘EdTQ[15ﬁd'°ﬁ'ﬂ9L2 3 f]qumolm -2-
dyjReth Broﬁfbﬁ!ﬁlié?llé%ulmtéjm 5o, frad ﬁrmJI)' |ht3§rnﬁ1§'oﬂﬁlﬁhe¥rﬂﬁsulfomde

VA
sol ven? was renoved under vacuum he crude oil

c 8N ArBSc Rk ShitieRyleapRe wag @dded tad:( @'HFOfG*S%O' 1¢/9- Wylam'ne (0649,
ZQQ%%ﬁ7%e %@I&#@Z&Qﬁé&@@%%r rﬁ%d@eﬁ%@ bo®s fayls hours The mixture

acet at e?e product - cont ai ni ng_ fractions wer
cHRERP gtt@doprﬁ tenpetalivret Brage\Rase. with dNoFodie hydrOXIde and then

(&ﬁ@c‘?@d"%tﬁ%b RE o MethyIEAE cRIBRIOUTHe aRetRylBR® PRIORES phase was
The di hydrochl oride salt was prepared in ethyl acetate

awagherbWitg\pWomLdeaqhyet ea«m%ﬁfs@aﬂ selunatet yine.cpidask Qe magnesium

Agallféfé' ﬁltér@ﬂ ar@z@lﬁm@?&i n 'ﬂ@bu@n"'z@hecﬁésﬁju@ was then column
N, 10.12 Found: C, 56. H 6. 09;
gcgr@matographed on silica gel using first 3.5 L of 55% efhyl acetate/45% hexane to

remove the impurities. The product was then eluted using 5% methanol in 95%
methylene chloride. The product-containing fractions were then concentrated under
vacuum to give 0.83 g of a light brown oil, which was dissolved in ethyl acetate and
treated with excess hydrochloric acid in ether to give 0.050 g of the (S)-enantiomer of
the title compound as a tan solid dihydrochloride, m.p. 154-156°C.

Elemental Analysis for: Co4H24sFN3O, ¢ 3.25 H,O « 2 HCI

Calc'd: C, 53.69; H, 6.10; N, 7.83

Found: C, 53.67; H, 5.81; N, 7.73
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EXAMPLE 33
f3-(6-Fluoro-indol-1-yl)-propvll-(8-nethyl-2, 3-di hvdro

wo Ed4aidBoxi nof 2, 3- fl aui nol i n-2-yl net hyl ) - am PeT/p82a8)28524

A solution of

[ (2R) - 8-net hyl -2, 3-di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2- yl]nmethyl 4-bronobenzenesul fonate-(0.56 g, 1.2
nmmol) in 35 nmL of dinethyl sulfoxide and 0.35 niL of
triethylam ne was added to

3-(6-fluoro-indol-1-yl)-pr ] (0.6 g, 3.1

mmol ). The m xture was he nitrogen at 90C

f o[3-6-Fluare-inddid -yi)-ptopw]- WM_eH@@m&ro-n ,4]dioxino[2,3-
tenperature, nmade basgi W\ h‘, ]Imlgtﬁ hydrOX| de and

then extracted wt £ chloride. The
nmet hyl ene chI ori de phase was washed with 300 nL each

UtBe A B AN L5 R AR . v

r ¢s#dioxine2s3-flaeinolned-yimrethydlraninat (p3&mhed.omsbl) i Da 18- mL of

SBRu i, Gt BLeHE B M 2P ARG G0 g 10 oo
usbdigmbeganmebdramyride(093%, hethmblehe Thélnuxtudewa§ faiowed to stir at
PrOTH S pBeRl A% Nh0g: {85,805 ERE S ThE HheERr GRE iBed beween
widDo innh/\ea;chobfmjjlhylmé c:hiqr&te_hy‘ld vgater. aThB tagdnlcippH@hemhsvv:tlashed with
CABEPESYHEE St Al AR U BByt vacoum
s hedredidoy dvasc teor c«ziamnrrcrpommfs)grapﬂsled: orElsin® rgehlusing 55% ethyl

Sl i SIS g 9, ol o B o wr

7 c@Bcenfrated@n2ie OvdRANBHINRCT y&IBR0GB MORBSPal disSohdeLilE eByl acetate

B AIR s o D AT B v e

[ @mmgpumd a4 yellonhysirochloride, m.p. 75.9-83.7°C.

[ u I met hyl - 2, 3-di

% rﬁerft I 5ls188 ¢ OZFE%EN? B#ol}{?d(% ('ﬁet hyl ] - am ne

(@aﬂisd gC. 95.31; ;e 24, Nn7;|7405 nmL of forrral dehyde, 0.11
age C d mL of nethanol was added to

b2 %é%ng%s'aﬁg’ bﬁ‘g’g de (0.13 g, 1.9 mole). The

m xture was allowed to stir at roomtenperature under

ni trogen overnight. The mMpxiAjs pds partitioned

bet ween -
[4-(5-Fluoro-1-methyl-1H-indol-3-yl)-butyl]-(8-methyl-2,3-dihydro-

[1.4]dioxino[2,3-flquinolin-2-yimethyl)-amine

[0130] To a mixture of [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-
yllmethyl 4-bromobenzenesulfonate (3.69 g, 8.19 mmol) and 4-(5-fluoro-1-methyl-1H-
indol-3-yl)-butylamine (2.21 g, 10.0 mmol) was added sodium carbonate (2.47 g, 23.3
mmol) and 20 mL of DMSO. The mixture was stirred at room temperature for 4 days.
The solvent was evaporated at reduced pressure. The residue was partitioned
between 500 mL each of ethyl acetate and water. The ethyl acetate layer was
washed with water (250 mL) 3 times and dried over anhydrous magnesium sulfate.

Filtration and concentration in vacuum gave 3.49 g of oil. This was chromatographed
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400 nL each of nethylene chloride and water. The

organi c portion was washed with saturated brine,
wdarord2o3er magnesi um sul fate, filtered and PCT/US2003/028524
concentrated in vacuum The residue was then col um

chr omat ogr aphed on silica gel using 55% et hyl

acet at e/ 44% hexane/ 1% net hanol as el uant. The

product -cont ai ni ng fracti ons were concentrated under
vaosilientas! yithy 8- gémthoyeqhy' anetatp tvaiye di- 2% g of e frep base as a

eyt w&te%tseon ami ot4L L SsHion W&seé@ﬁﬁ@ed"ﬂ etandt hah Evess of
give 0 (Sy-enantionmer of the title

0 s HEYSihapel wawergast oERTZSPh @Bve 45 7 5t thents)-poantiomer of

E t 0.3.0 HCI
ltffééﬁﬁ% c,%lnjpﬁﬂﬁdﬁﬁa%lefl&ﬁ d|h%bﬁ65&5%&o%%a§35€:@ e 56 "

SMMMM@%NB@Z(@ ELR-8 HeGhet hy ! -
ddﬂC?S@/i’% }49%%%(“— gRamet hyl - 2, 3- di hydr o-

i OX1 No urnolin-2-vlinmethvl)-amne [0130]

T@m@@tiﬁ@ ;¢1,6.17; N, 7.93

[ (2R) - 8- et hyl - 2, 3-di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2- yl]net hyI 4- br onobenzenesul fonate (3.69 g, 8.19
mol ) and 4 (5f Iuoro 15&&!&&!@3@—!—

4 days The sol vent was evaporat ed at reduced

pressure. The residue was partitioned between 500 nL
efR1310f efdA selutiam ok [Sfdflugse-dH-indiks- Bk propylhEenathgl-7,8-dihydro-

I
1263 Aot Bl 830 Y50 2 o an

[trat
anadetatsigbyde @1 BomL n3 %a@m!h faveetanm @OofnLdu yas ﬁngd sodium

%@%mg’%wg oongé m Ca ge‘fc’%%é 43t 60 .04 mL 0.32 mmol) at room

méampeTaluret Fije mbderearas stigegiay oom Eegmger@tﬂret -
a?heeﬁ ngﬂéd wiR! 4! Ag5 ImL)ATRe g'@xtgrep%g 'é?(ﬂaé{’@é with methylene

di sso I n et hano ess sat ur at ed
I—I@hlbéd¢1é$16I5Q/mb) adlde @rganid |ﬁYQItWQﬁ1Wg%hﬁé’ witpwatey (3% Gohaal), dried

( %Lergé}ﬁgﬁllo%%gdlgfn sJIfQ?e hhérle& aﬁ@ﬂ@éﬂ?@n@%a@ ré{r’ﬁb\l/éd%nder vacuum.
rochl ori C.

di hy El enent al ysi s
f dhe cmmwgmsm@lumrz cmmaiogua@eﬂzm sitieg @eld(5°/cme§!?n¢5methylene

HenRridd: The ;ﬁo&fct-’égMQﬁlnngCFracﬁgnJ@ere"éonéerilt?ated\‘ﬂ vacin to give 145
mg of the (S)-enantiomer of the title compound as a yellow oil. The dihydrochloride
salt was prepared in ethyl acetate as a white solid, m.p. 115°C d.

Elemental Analysis for: CssHz4FN3O3z¢ 2 HCI » 0.25 H,0O

Calc’d: C, 57.55; H, 5.73; N, 8.39

Found: C, 57.83; H, 5.76; N, 8.28
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EXAMPLE 36 Et hyl-f3-(5-f1luoro-1
H i ndol - 3-vl)-propyl I -(2-nethyl -7, 8-di hydr o-

w6 200d4déxi nof 2, 3- alfl, 3lbenzoxazol - 8-yi net hy P T/a82008/028524
[0131] To a solution of [3-(5-fluoro-1
H i ndol - 3-yl ) -propyl]-(2-nethyl-7,8-di hydro-
1,6,9-trioxa-3-aza-cycl opent a[ a] napt hal en- 8-yl net hyl ) -
amne (0.13 g, 0.32 mol) and acetal dehyde (0.18 mi,
3.2 mol) in methanol (20 nL) was added sodi um
cyanobor ohydride (0.07 g, EQWPI[ETQ-}) and acetic acid

(0.04 nmL, 0.32 mml) at rature The m xture
wasl-Meathyl:31{3:K8 : : -flauinelin-2-yimethyl)-

overni ght, then, - &gz&gﬁégﬂﬁnnbokm Wpﬁﬁ!em-) The
m'xture was extr (3 x 50
The organic | ayer was vvashed wth water (3 x 50

"@1 32ﬂr i edy SBNffbn %hgéﬁ%gkﬁoﬁeéé%ééﬂnfoﬂkeac.als' Jn@fh?lcb 3-dihydro-

e sol vent was under vacuum

ol 1,4Migxinela, rAauiseincrdmsvasstad @5 §i Milcargel). fo%yano-1 -methyl-
iy agfﬂ@g gp%ﬁjﬁ%krﬁn@ggﬁgl Pwrgr%bl) ahB Srieth Qe @%t FHL”!Z@gmmol) in

re co In vacuumto give

oflimetbylsuioxidaR0 i mRevashepted ati90°e wﬁ?pdumeasfoam h_rg%rs The
eﬁ}dcﬂ% %thurér hﬁaéj'q'ﬂbéﬁ’ér%hl/vﬁﬁ' ﬂ@ so%iﬂ]n‘i I‘%@?o%eef&ﬁﬂegdia’&ted with

acetate as white solid El enent al
Amﬂt ng ¢rﬂ9rlde¢§4<|4@@m|®osﬁﬂezor9m'c @y25wm@asl¢%q witlywater (3 x 150

57nLg,5drlé'(h over! anhydroud: Sl WikateCriltéréd &hd e soivhit vHs removed
8.28 -72 WD 2004/ 024734 PCT/ US2003/ 028524 EXAMPLE
1ungerhyacugm 3 Theacrhda 19§ was golympy ghrematographed on smca gel (10%
1 fblicH X b9l gc&af gUTIﬁl@ldr@dL%t ¥bitBhimYg! fractions were concentrated in
am nol - pr opel i ndol' e-5-carbonifrile [0132] A
S YRGHUTD QJVe @ZF@ °f4b%f%rﬁiﬁéﬁ%ﬂ’e‘§ dhe Bfa %ompound as a brown oil. The
a@lhg ScABHAY baitwds BreparEPin ethyl acetate as a yellow sohd (decomposed at
f di oxi no[ 2, 3- Qqui nol i n-2-yl met hyi ester (0.5 g,
1118n‘ﬁbl) 3- (5-cyano-| - net hyl - i ndol - 3- yl)propyl am ne
(@1e31$ergal AnafysiET0): )CQQLF??NE(DJ'@HMI v5e,00. 23 nL, 2.2

i met nyl sul foxid nm.) was heated at 90C

uﬁ‘d&'_@l oPS§e. 608 N6lO®lurs. The reaction nixture was
qegpcd ed suizohy 1Hggagli ypgdrydr oxi de and extracted w th
met hyl ene chloride ('3 x 100 nL). The organic |ayer was
washed with water (3 x 150 ni), dried over anhydrous
sodiumsul fate, filtered FxAMPIEE 839! vent was renoved

[4-(6-Fluoro-indol-1-yl)-butyl]-(8-methyl-2,3-dihydro-[1.4]dioxino[2,3-flquinolin-
2-yimethyl)-amine

[0133] A solution of [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-
yllmethyl 4-bromobenzenesulfonate_(1.57 g, 3.5 mmol) in 105 mL of dimethyl
sulfoxide and 0.97 mL of triethylamine was added to 4-(6-fluoro-indol-1-yl)-
butylamine (1.8 g, 7.3 mmol). The mixture was heated under nitrogen at 90°C for 4
hours. The mixture was cooled to room temperature, made basic with 1N sodium
hydroxide and then extracted with 400 mL of methylene chloride. The organic
portion was washed with 300 mL each of water and saturated brine, dried over

magnesium sulfate, filtered and concentrated in vacuum. The residue was column
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under vacuum The crude oil was col um chromat ographed
on silica gel (10% nethanol-ethyl acetate). The
w@radmwei73cont ai ni ng fracti ons were concentr at eBCT/NS2003/028524

vacuumto give 0.2 g of the (S)-enantionmer of the

title conpound as a brown oil. The dihydrochloride

salt was prepared in ethyl acetate as a yellow solid
(deconposed at 148 C). Elenental Analysis for:
CebiapeaitemnanhedHen . siliges ged Qisinga|figstd55%, edw! %:eta¢p/4$°/olgexane/1%
me}fgar%ﬂto': AL off gorriéeimz)%ntlé's' amtt fen 3% mMdnARUREMVIENE cBibride to

uor o-1 nd
- ¢lufe e yAredycs-afie iy IcORIMB. di Hied iperduet-gandainivb nsactioss fweye then

[ k:gﬁ’nl)e'n atea %HFWJMLQ lﬁ'ﬂd\?% 2{29%)3}]a ﬁ”é\?lo‘dt '1?5]@ cﬁl{vg}agl ?I?]s_olved in
2 ethy| ]an@tatwandl-t@atﬁﬁbw@ znesuetherral ¢l ts givg, 096@5 g of the (S)-
n@ﬂél%tﬁ'ﬂféa%ptﬁeﬁe %mgbﬂrgf A7 Xelﬁaw (? r%’nl&% P‘w [9 4 2?1-1 29ic,

triet mne was a uor o- 1

LEigﬂl%m_rﬁ@_b@LSﬁQ!g Cz?HﬁFNwQuzl‘)Z H¢h@ﬁﬁ>kb@re was heat ed
_gegdrbtggo&elp., gt83991C8f3@r 4 hours. The m xture was
c0O0

t'o roomtenperature, made basic with 1 N sodium
hraueg: @é%’iﬁiﬁﬁeﬂ?é&ﬁroéct ed with 400 nL of nethyl ene
chloride. The organic portion was washed with 300 niL
each of water and saturated brine, dried over

magnesi um sul fate, filtered and concentrated in
vacuum The residue was colum -73 WO 2004/ 024734

PCT/ US2003/ 028524 chr omat ogr aphed on silica gel using
first 55% ethyl acetate/44% hexane/ 1% nethanol to
wash of f sone inpurities and then 5%

met hanol / net hyl ene chloride to elute the product off
t he colum. The product-containing fractions were then
concentrated under vacuumto give 0.225 g of a yellow
oil. The oil was dissolved in ethyl acetate and
treated with excess ethereal HCI to give 0.060 g of
the (S)- enantionmer of the title conpound as a yell ow
di hydrochl oride, mp. 122-127C. El enental Analysis
for: C25H26FN302.2 HClI.0.50 H20O Calc'd: C, 59.88; H,
5.83; N, 8.38 Found: C, 59.55; H 5.87; N, 8.05
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-74 WD 2004/ 024734 PCT/ US2003/ 028524 EXAVPLE 39
3-{4-f (8-Methyl-2,3-dihvdro-f 1, 41di oxi
w@ed02/034784 qui nol i n-2-yl et hyl ) -am nol - butyl } PAT/US2003/028524
H i ndol e-5-carbonitrile [0134] A solution of
(2R) - 4- br onrobbenzenesul foni ¢ aci d 8-net hyl -2, 3-di hydr o-
[ 1, 4] di oxi no[ 2, 3- Qqui nol i n-2-yl net hyl ester (0.84 g,
1.8 mmol ), 3-(5-cyano-1Hindol-3- yl)butylamne (0.6
g, 2.8 mol) and trlethylmz m, 3.6 mmol) in

ML AYS

n| t rogen

with 1IN sodi um hydrbu fle1 Hrintiole-brcs :
chloride (3 x 100 ni). The orgam c Iayer was washed

with water (3 x 150 nl), dried over anhydrous sodi um
s[oml e, A boletied oar(lR)-h@rmhﬁeneneﬁanmemkb@ methylle?, 3-dihydro-

RE A% RIS Lt ORI DIRAGH 20BEYaRE 1-indol3-

pyk)biﬂyjammnt(QBnInQZ Br amncvlb rai\dv\meéh)d@mment(@ 82edhli n3.6 mmol) in

Vﬁ?’f%f@léﬁogﬁg d(4§s%i QNe%f h&&g? (a$) ghﬁ&nﬁﬁr a%or&%rmght The

e °Cco a’ brown ol ydroc
saéetctlwasmptue@amaﬁd cuanateldy Wit cN aﬁoeium hydgadideowand odxtacted with

gga chﬁjoéﬁh((:% W Oggnlr_gl é:ﬂ%c é@% Méé]wﬁlggﬁéwn%wgtfr (3 x 150
NmLLOdrERI rswn@hhycrms?sq;ilum lquifgeofiteragl angl e SREMPMERSAGMOVed
1 %?% NYdcudmi BTE;: qﬁh@é’ lonl(\ﬁaﬁg&mﬁln éhrdmatdg¥ebiRaon silica gel (10%

oxI nof 2
ymﬁhdﬁl}bl 9thx91na¢ﬂiatebr oplee Jpraduat-cordainiag Stractions riverei ¢encentrated in

ggﬂf %o?ﬁe %%éj% F?%f(%)eetzr}?n |orEe of thﬁ title co[mpOUfcci“agxe} Rrgwn oil.

[ Zhe- dlhmdmnlaiomqm 253l meshyprgpased nio] eﬁwﬁyaqe@e as a yellow solid
tril 0.1 0.23 | d

H;() &gsie%d&al%(l@) .rl %elg vvatgr 0. 19ng? )2 gnm’ml) in

mitemeantdl Anatysisifor: esHaledext 2 MO 225 Ey@nobor ohydri de

(%a&)?ofcgw%s“ﬁ @lep) @k acetic acid (0.027 nm, O0.46

ol

roomterrperature The m xture was stlrred at

r flound: GnpéBat dr »98Mel0.34i t rogen for 2 hours, then
quenched with 1 N NaOH (5 nL). The m xture was
extracted wth nethylene chloride (3 x 50 nmL). The
organi c | ayer was washed with

EXAMPLE 40
1-Methyl-3-{3-[methyi-(8-methyl-2.3-dihydro-[1.4]dioxino[2,3-flquinolin-2-
yimethyl)-amino]-propyl}-1H-indole-5-carbonitrile

[0135] To a solution of (2S)-1-methyl-3-{3-[(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-ylmethyl)-amino]-proyl}-1 H-indole-5-carbonitrile (0.1 g, 0.23 mmol) and
formaldehyde (37 wt. % in water, 0.19 g, 2.3 mmol) in methanol (20 mL) was added
sodium cyanoborohydride (0.026 g, 0.41 mmol) and acetic acid (0.027 mL, 0.46
mmol) at room temperature. The mixture was stirred at room temperature under
nitrogen for 2 hours, then quenched with 1N NaOH (5 mL). The mixture was
extracted with methylene chloride (3 x 50 mL). The organic layer was washed with

water (3 x 50 mL), dried over anhydrous sodium sulfate, filtered and the solvent was
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water (3 x 50 nmL), dried over anhydrous sodi um

sulfate, filtered and the solvent was -75 WO
wQoee/eezar34 PCT/ US2003/ 028524 renoved under PET/USIN3/028524

The crude oil was col um chromat ographed on silica gel

(5% met hanol - et hyl acetate). The product-contai ni ng

fractions were concentrated in vacuumto give 0.1 g

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

oiremoveseunder e Thei dedes ail vaeeolysmne pRipadtagrarhedyqn silica gel

a?@%%&h%l%t%? Eééf&‘fe?oh'h%’gf&ﬁﬁpéﬂ?ﬁﬁﬁ" iflg %ctn&@%re concentrated in

El'enental Anal'ysis f

CXpeuym targives 8. 13pef the (§)-enantigmenofihe p’%p@np@nd@ afrowy oil. The
6. dﬁﬁldrd@hloﬂdé&ll%éé/ﬁl;eﬁa@d in ethyl }allg?tgtef as a yellow solid (decomposed at
11 $dtoxi nof 2, 3-f I ci ui nol i n- 2 yl et hyl ) -
a@lé}ﬁéma%é@slfoﬁwﬂggm@;rz:ﬂcbomHgol le [0136] To a

sol'u

(@_QQ§5[3@8Hn@5ﬁW 953- di hydr o- [1 4] di oxi no[ 2, 3-t qui
N@oRd: G258 !5TeHNE By - M. 5P] - but yl } -

HTndol e-5-carbonitrile (0.13 g, O 30 nmol ) and
formal dehyde (37 wt. % in water, 0.24 g, 3.0 mmol) in
met hanol (20 nL) was addectxmpll_gmcyanoborohydrl de
(0.35 0.54mm|) and acgtlc acla( OSrrL,_O.6

room t enper ature aWﬁﬂS} bﬁtgd]lﬁlﬂ!l-ﬁiuolé-efca‘ﬂbé\mﬂlé, t hen

quenched with 1 The m xture was

extracted with nethylene chloride (3 x 50 nL). The

ON@f3w] C TTa¥esolriR d&ﬁé@ﬁ@{M’[(Bfmé‘lﬁ\}I@ 3-6iBydro39,4]didxino2, 3 f]qumolln-

dri ed over anh?@r ous sodjium sul fate, filtered

dt
sarYeathylRaindibyd8d HFndaiero-ar BWFﬂ'e THB-18r uBe Qaq% WH§“°' and

C%m&v&&wmpﬁﬁhﬁﬂeﬁm @4 bl %.6 rabl) (bifethanol (20 mL) was added
met hanol uct - cont ai.ni n

F aBEMoano e NEBRE ANEb g Dbk o) seth et aqs (805 mk. .6 mmol)

ofat trbiin tempSBRIRE.1 FABMIRLrd Was lstitré® aﬁﬂiﬁﬁﬁt@hﬂaeﬁl&tufb bﬂidlwrhltrogen
red in et

oi | The d| hydr ochl orj de s %é \(/za Q)effﬁ &
ad@t éheurést%nwenawdsm th AN @B drgBYled NgtmixbiEe was extracted with
Elreathpéml cbﬁﬂrﬁie)/@ % 50 GAL:). %@%M@%)&rh@h v'v’as‘H%@wnh water (3 x 50

Calc'd: C, 57.14; H 9; N, H,
r@lq), ded @vqr6anhydrous sods;um sulfate 2?thered and the’ sc?rivent was removed

under vacuum. The crude oil was column chromatographed on silica gel (5%
methanol-ethyl acetate). The product-containing fractions were concentrated in
vacuum to give 0.11 g of the (S)-enantiomer of the title compound as a brown oil.
The dihydrochloride salt was prepared in ethyl acetate as a yellow solid
(decomposed at 155 °C).

Elemental Analysis for: Co;H2sN4Oz 2 HCl » 3 H,O

Calc'd: C, 57.14; H, 6.39; N, 9.87

Found: C, 57.35; H, 6.37; N, 9.76

-76 -



-76 WD 2004/ 024734 PCT/ US2003/ 028524 EXAVPLE 42
[3-(5-Fluoro-1-nethyl-1

woRommded738- yl ) - propyl | - met hyl - (8- net hyl - 2, 3- di hgTUS2003/028524
[ 1, 41di oxi no[ 2, 3-fl gui nolin-2-vlnethyl)-amne [0137]

To a solution of N[3-(5-fluoro-|I -nethyl-1

Hi ndol - 3-yl ) propyl ]-N-{[ (2S) - 8-

met hyl - 2, 3-di hydro[ 1, 4] di oxi no[ 2, 3-f] qui nol i n- 2-yl ] met
hyl}am ne (1.05 g, 2.50 mmol) in 100 nL of nethanol
was added an aqueous 37% fg{@@@ggde solution (2 ni,
089 30mm|) Acetic rrLOZg 3 mol

ptepyl]-methyl{8-methyh23tdi

wer e added Thﬁ,d;ﬁ@ﬁgﬁ,ﬁ-@nﬁéﬁﬁ ES&P@{ #)oamne
tenperature fo terial

rerml ned. One drop of concentrated HO was added. The

g/e VRS aag&%\%j of X- gsé (s fuoRS-1 ?-néiﬁw SH- Iﬁga §@Bd48m]-N-{[(2S)-8-

aorate at redu pressure.
pmetth)tl-t?cﬁﬂ@lhycbé[ﬂ iddiexigold, 3nf1qwm>bn wllnwmwnamu@@@t%ﬁ @ 235RImmol) in
mggg"mrh &hﬁetﬁémwaeéea@a 8n bgof us s, %ﬁ'&lggh etéaua@@hgz mL, 0.8,
twWce at ur at e rrne was a asS neede

t @Otmr@a& setithacidtRanbr0-2 @ i mMEob\asd them spdipayeyanoborohydride
rfggaﬁﬁ 4m rﬁ%l}%eere aﬁb%& r %é Pébcﬁ&‘i’ wa¥ apred ki %npferﬁpm%ature for 3
sol verit gave hi's was chronmat ograph

ohosrs| | Na ageine wamggmtﬁr@hfer%almq o@r@ocifﬁeﬁuqegcwt'laiﬁd HCI was
aad&i hrhe %iﬁhr%t ﬁé@ sm@d %”Qnr@&dé REyMTHR &Jiant was %R,ab@rated at

to free base as a colorless and
al’ @d mﬁesssuw Thﬂwf%‘ﬁ'dﬁ&swaﬁi Pagitipaed ibgtveqana AP mlagach of ethyl

exchaR é}'fd6w§t%]? UfrgE %ﬂwy\"gvlsétﬁfehé‘y”@'wé’é‘aﬁaﬁ%%th E/hﬂeﬁ‘ (280 PD) twice.

gave 0. g Wg enant1 oner of tit

c Sepoaiad %r@eawy%lqdé 2 pEedadhind Perak| ¢ .ﬂa% emﬁlﬁﬁon Drying over
ZEﬂnfd?éu&na@e%mga#at&nmamh andl @o%pé%tgirfﬁ& 'ﬁﬁ(\:@m@e@ gh@ 1.08 g of
5.00.3:Thig was erromngrq@eg;pr[ g,mqasgqiwmlyr gadgient elution commencing with
H‘1 LNGRY a%e’bélte)/hegdéhbé laha @ﬁ&l’ﬂé |W|t(1%‘tf'|’§¢b@é"tlare2to Bivé d"S’Sjg%f {nb tfbe base

di oxi no gui nol i n- 2-vl met’hyl ) - am ne
aaﬁq@(p@p s(gfar[q_ @mo@tsppqeu@} oThis was dlssolved in ethanol. An excess of

Hshidabg ﬁOf/eBI‘BHBIWVAs BH(HQ( Zﬁtra%bﬁ%tabé! I0'§I 63g of the (S)-enantiomer of

di hydrof 1, 4] di oxi no qui nol in- 235 }am ne
( thegtitlegcompoungras e SNL qhx%ocwqr@@r@ 91274
Hﬂuaﬁ&{ta&rﬁéﬁv)se%wdgdﬁggg@%@z & wet hyl - 2, 3-di hydro[l, 4]

diroxi no[ 2 ur no
Calc'd: C, 61.66; H 5.97; N, 8.30

Found: C, 62.26; H, 5.93; N, 8.21

21 dro-

EXAMPLE 43
[4-(5-Fluoro-1H-indol-3-yl)-butyl]-methyi-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-yimethyl)-amine

[0138] To a mixture of N-[4-(5-fluoro-1H-indol-3-yl)butyl]-N-{[(2S)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-f]quinolin-2-yl]methyl}amine (0.87 g, 2.1 mmol) and N-[4-(5-
fluoro-1H-indol-3-yl)butyl]-N-{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-2-

ylmethyl}amine dihydrochloride (0.46 g, 9.3 mmol) in 100 mL of methanol was added
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yl ] met hyl } am ne di hydrochloride (0.46 g, 9.3 mml) in

100 nL of nethanol was added -77 WO 2004/ 024734
weON0SZ803/ 028524 an aqueous 37% f or mal dehydBCT/US2003/028524

solution (2.39 nm., 0.964 g, 32.1 mvl ). Acetic acid

(0.1 nm, 0.1 g, 2 nmol) and then sodi um

cyanobor ohydride (0.25 g, 4.0 mmol) were added. The

reaction was stirred at roomtenperature for 18 hours.

The agueuB7 fadermaideiyde aelutiom(2.3% mkc 8§68 1% S8Uremoifh dcetic acid

e 0""?‘9 @ﬁ{rﬁélf élﬁkﬂﬂ’w@n Q@H%\e&aﬁggoﬂ"rycﬁ%‘ér{c 2@fgv\gtd‘r¥l"nol) were

a etate and water. acet at ayer was

nAdetya T reaDEm wes STed atiThes tempgiiatie £V hawy dFsusolvent was
gé}ﬁﬁétﬂmé Halofu%@ prefsb?rter %b‘?@iaur@w% BQRifl@ﬁéoOEbt\%erL@ﬁ) mL each

nt ave was chromat ogr a
oﬁf sthyli ap&taje Ianolmat\ergif%l Pt acetatg daysh wasyashed wgh \xxattqrr (250 mL)

13%.rﬁéshﬂ%a§%bé1 %@@@Qﬁé}jﬁ@sﬁﬂ%ﬁlﬁté’“fﬁt%ﬂ@ﬁ S e@ﬁ&fr@ﬁ@n of the

Ive €e base as | ess ol
Tﬁolgewtra@aveu L84 |9/efd01l n Thishafo chromatogssphesison siliem gat witle @radient

H%u‘lgﬁ E@H\ﬂ{en\‘}fﬁé \@ﬁl\d?q etl@l |a'bét%§é/9éka9@2’jﬁ\d%n¥17 e\Pltf?EthS/hgcetate to

(S)- enanti onmer | e conpound as a

sEVed-86 Byairtee Hﬁ@rhaae aSrﬁ polorters_aity 5 Ehis wasedigaetvgd in ethanol. An
A@?ééé?o% §é¥urate@2ﬁug‘§lﬁm2wgs ‘é@ed Chlﬁat*@uog% @ﬁ1 &ﬁf the (S)-

Found
7egzg1tgmvpf_ﬁ3e4mle compound as a yellow SO|Id dlhydrochlonde m p 274-275°C.

fét&%n'?élw{aﬁ'séfaﬁtcfa’éHg%HNbog(l'zﬁCVJd5%@"] net hyl - (8-
net hyT - Z,3-di hydr
[M@l@)@&ﬁﬁ‘i‘l :5,(16 OuBAbl i n-2-yl net hyl ) -am ne [ 0139]

LPothd -’Egdyﬁ]’bu?y% W%}?(gls;]?g?nét hyl -2, 3-

di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl ] et hyl } am ne
(0.83 g, 2.0 mol) in 79 AMpLgBihanol was added an
aqueous 37%forrra| dehyde %‘y‘m‘n—%l 6 rrL O 65 g, 21

sodi umcyanobotog @ (?-‘f _[ﬁ; ﬁil' \ar e |
added. The rea1 l‘iﬁﬂl Sl Lﬁ?rol% Ir'i_ie %ature

for 5 days. Only a trace of amne starting materi al

d.
IR T AT NRTs BB PR ol ENAREY -4 metmyi2
eeltt\Mdroﬁ @]ﬂWInO[%ﬁqun@m%w rmethﬂ}amlmhéOQBrQ;IZ @cemel) én 79 mL of
| Bffan Wﬁ\?v wasied A é&she%&, %”77% forthall h% g‘%lﬁﬁon g[% YD 65 g, 21
over grous magne lum sul T at e, F ra
evapal). aﬁpemc etudt(hé 86! ¥éng, 2@mreoll).a_m@ therosodiim. cy@inplzprohydride
2@325 Br §.@%&8r) %&H?& %d@éb.s*rlhé ChclEh wab tshir&d QV }ooﬁ{:t%%te?ature for 5

days. Only a trace of amine starting material remained. The solvent was evaporated

at reduced pressure. The residue was partitioned between 500 mL each of ethyl
acetate and water. The ethyl acetate layer was washed with water (250 mL) twice.
Drying over anhydrous magnesium sulfate, filtration and evaporation of the solvent
gave 0.79 g of oil. This was chromatographed on silica gel with ethyl acetate and
then 2.5% methanol in ethyl acetate to give 0.74 g of the free base as an oil. This
was dissolved in ethanol. An excess of saturated HCl/ethanol was added. Filtration
gave 0.760 g of the (S)-enantiomer of the title compound as a yellow solid
dihydrochloride, m.p. 275-276 °C.
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then 2.5% net hanol in ethyl acetate to give 0.74 g of

the free base as an oil. This was dissolved in
webdvanei’z4 An excess of saturated HCl /et hanol weeT/adzesi028524

Filtration gave 0.760 g of the (S)-enantiomer of the

title conpound as a yellow solid dihydrochloride,

mp. 275-276 C. -78 WD 2004/ 024734 PCT/ US2003/ 028524

El emental Analysis for: C27H30FN302.2 HCI Calc'd: C

6 Elegnental Arelyas foty, Ca7HBOFNSO2rr® HEl 62. 11; H, 6.04; N,

7%&%‘%} A['glﬁo%bﬁspgu?nrsghbl _2, 3-di hydro-fI

, £dbdhaxCned.21;H, .04 W, 7@3 n- 2- yl net hyl ) - propel - am ne
[0140] To a sol ution of N-[3-(5-fluoro-1
Hindol - 3-yl) propyl ] - N-{[ (2S) - 8- et hyl - 2, 3-
di hydro[l 4] di oxi no[ 2, 3- f |EXAMP LE|4 2-yl ] met hyl}am ne
. ] I I d

a st ock sol ut| onf Iggmdﬂlr%m_-’ghﬁmhgl)-q[.gg-ainmg. conc HCI
in 16 nL of nethanol) was added to adjust the pHto

approxi mately 5. Sodi um cyanoborohydride (0.12 g, 1.9
mie40] wa® additon ©hél-[BgadiubmAt hvirslobBiyhpepylhN-{{(28)¥8- methyl -2,3-

h

L STRBIR Kl SRR SO Ao 58 . ApR R a0 mi o
ovretimargphtwas MdsmbmemaldQMedOaIﬁomht ed2ag, 2. ednmek)i 49 mL of a
c SRR SpRupr o HER TP AH R AT HRbisoht HEEh. i Al s aaed
Ibayedjuslame pkbh shapprokimatalya b e rSodR 510 cyay)otpmhydndesal 2 gt &9 mmol)
oV B YRR SER St LR RR prifRes U, AR Aot in o
ahdurse\rpEodrap icbcormkntrated $16ll wan tadded.e The Bixtgreotasyatifredwvernight.
O'Tha. sUI\%e?'ut V\Wﬂ% 8\515[ %%éc? St qgg&c%doﬁreiglf%' h?%si%é Iuvas partitioned
gradien ROGHRenC

abetwﬁee/ mmteeac‘rd ok rthyh gcetaiet ancemyer aifbe @ty tacetgtes Bayer was

O\I\%Zh ht\Apae(‘er 8 ?%\ﬁl as S%tl.ﬁ%%%r n?\ d% WSheeded to break
e sav¥ 8

di'sSo ve eXCeSS 0
HGp/ mmaermﬂllmms mueg. oveérl anhydrous gaagnetsltm‘Msuyatef filréton and

(@/%De d?t:i’)}%: | ?‘or > § 8Tve{‘ﬁ v'é'f)%%& g %ggg?o%glé ?miplg aesI éh?%“ngf%g a%hed on
f emca GAIMHBOGRERAt Jutid@l cdnimienditiOwith 1:1 ethyl acetate/hexane and ending
with ethyl acetate to give 0.27 g of the free base as a clear oil. This was dissolved in
ethanol. An excess of saturated HCl/ethanol was added. Filtration gave 0.234 g of
the (S)-enantiomer of the title compound as a yellow solid dihydrochloride, m.p. 164-
170°C.
Elemental Analysis for: Co7H30FN302 ¢ 2 HCl ¢ 2.75 H20
Calc'd: C, 56.89; H, 6.63; N, 7.37
Found: C, 56.81; H, 6.35; N, 7.29
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Calc'd: C 56.89; H 6.63; N, 7.37 Found: C, 56.81; H,

6.35; N, 7.29 -79 WD 2004/ 024734 PCT/ US2003/ 028524
WEXANPBRE346 PCT/US2003/028524

[3-(4-Fluoro-indol -1-yl)-propyl]-(8-nethyl-2,3-di hvdro

-[ 1, 41di oxi no[ 2, 3- f] quinolin-2-ylnethyl)-am ne

[0141] A solution of

[ (2R) - 8- et hyl - 2, 3-di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-

2- yl']methyl 4-bronobenzenesul fonate_(1.56 g, 3.5

mol ) in 97.5 nL of di et ipdamsie hexi de and 0. 97 nL of

triethyl aén ne vvasladtiled to 3(2[ il uoro-_l ndoI -1- _I )_-

under nltrogen at 90 {,i@.b"ﬁ.zjhmémvn a‘,hﬁ,em xture vvas
cooled to roomtenperature, nade basic with 1 N sodium

hydr oxi de and then diluted with 400 nL of nethyl ene

?bm de. TResHUNSHIS Y@R)-sHRGhAD, svdmpdr%goqaiexnaerzts f§Fnolin-2-
er and saturated brine, dri ed over nmagnes

sullﬂnaihé' 4fqu'i“8P%ftFeaﬂ%P'fé’BﬁtSth56at9ed’3ﬁrfnv‘é’eu'lﬁ‘rrw J\E’hE‘L of dimethyl

r egkiiR Re OUUIMML &hifsRjSemePhee abdsd Itbce(geluoro indol-1-yl)-
usi ng 70% et(g_)/ acet at e/ 25% hexane/ 5% net hanol

elPiRRYIaNRe (-@aac8-7 srpol- H&e sextyrswasjeated under mtrogen at 90°C for 5
pfh@dﬂéCtTK‘é)ﬁﬁ)éur’él Wak E6ed thFtﬁm’W?én@pérQl@Fé rﬁéusobmsi wandN sodium
concentrat ed under vacuumto ah)ﬁl ear ‘{/ﬁ rT‘h

BETage et uiefighh Ao rale &) MRS PUagG: ¢ N rixture was
eXaeR&d Gﬁth%o@ahL tiiektione cﬂ'Me:OarQBSatlraﬁd bivee, (dBkd over magnesium

enantio the title conpound
CHAMLOTEL S Ahe L AL Sompound Sena WL osave e . column

C%ﬂWQ&led‘@l sc@eazéel H%@g%% ethyl &;etaﬁB/QG% héian5/54€3methanol to
45 = Found: 5. 81; 7.73

@'U(‘% tRe LRPEUGtng I‘hi 9‘?5‘mButTh|e] PH’@HHWO"(%”'H% F@Ht'oﬁs 3"""({9 then

| Ry b P hné]c@h@éﬁtﬂéﬂe[dzur%er Vhslin @ ditle 3-cJdameil hThe ol Was&dissolved
[0142] A solutio

[zp eéw# RERIRTS- ?%Hﬁatfdw i g¥pess 1ethqredl) HGL 10: 851098839 ff he (S)-
Y @néntidnder4f tHeQitlertompoand asH iwhak hpdrdchbnad, Iy, ] 2082082C.

rEisnerta Ariahlzln Grllbt G Tap i nen BT was adted o

94 s @isapes mapaBoNonydri de (0.05 g, 0.5 mmol). The

mxture was _al | owed. t tir at
Found: C, 53.67; H, 5.81; N, 975

EXAMPLE 47
[4-(6-Fluoro-indol-1-yl)-butyl]-methyi-(8-methyl-2.3-dihydro-[1,4]dioxino[2,3-
flquinolin-2-yimethyl)-amine

[0142] A solution of [4-(6-fluoro-indol-1-yl)-butyl}-[(2S)-8-methyl-2,3-dihydro-
[1,4]dioxino[2,3-flquinolin-2-yImethyl]-amine (0.23 g, 0.5 mmol) in 045 mL of
formaldehyde, 0.05 mL of acetic acid and 10 mL of methanol was added to 95%
sodium cyanoborohydride (0.05 g, 0.5 mmol). The mixture was allowed to stir at
room temperature under nitrogen for 4.5 hours. The mixture was partitioned between
400 mL each of ethyl acetate and water. The organic portion was washed with

saturated brine, dried over magnesium sulfate, filtered and concentrated in vacuum.
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room tenperature under nitrogen for 4.5 hours. The
m xture was partitioned between 400 nL each of ethyl
wacauaresand water. The organic portion was WwaBOB@S08/N28524
saturated brine, dried over magnesi um sul fate,
filtered and concentrated in vacuum -80 WD
2004/ 024734 PCT/ US2003/ 028524 The residue was col um
chr omat ogr aphed on silica gel using 15% net hanol in
eﬂhylresudmxetvas eolamnedhmnatogr“ébbeq)omdllica gelordirgg tho%gnethanol in ethyl
0 copcentra

%té{e gégl }Qﬁ?ﬁ je \B&% ?g%ng@ @ frxa%hg Yvér‘aécg{ﬂ%eenﬁateg under

t waeuuml tcy\gns/h a yetlowsrsl €fHeeoiloads ¢iEsolver igi ezh'yl @cdategamd treated with

?ce%,é tﬁen' r oc qn? Otélﬁqucgf tﬁégslgy%%r&?e?@ﬁ tltlg%lollng}%nd as a

AlyalllqusdldfdﬂnyerSFfWZSZ-ZBBfO-ICI 3.0 H20 Cal c'd: C

% LRinoh paitdi 1t LB 0 o1 Bl 607 N

f Bafdld: FCUBG. 62;ithdod 7% IN, 7190- pr opyl | - met hyl - ( 8- et hyl - 2, 3-

d%g[ ut|%bﬁd$%‘% f1guinolin-2-ylnmethyl)-am ne

[ 3-(4- quoro i ndol -1-yl)-propyl]-(8-nmethyl-2,3-di hydro
- [1, 4] dioxino[2, 3-f]qui ngxﬂgﬁ-_ghg’et hyl ) -am ne (0. 19
g, O. 5 nnDI) in O 71 nL o hyde 0.07 nL of

SOdI um cyanoborohydr Sm(:ﬁng |Q1et |amm,_[) The '
m xture was all owe erature under
nitrogen for 4 hours The mxture was diluted to 400

”}(0%’!3:1 nom dby's&%ﬁor‘F thr[bQEJﬂu gcg Wl)f/';?roﬁﬂg st%efF@Pi‘s -dihydro-

sat ur at ed nes
s (i1, fatioxinofg, H]qmedllramlnmfuhw)eam'nat éﬂm ng,v &cuunmeld @ 071 mL  of

LSl lelde, 107 mt SELEE, 48S 450 1AL SERARALA ShRo oo
elsgalntn CyRimebprobydriste- (008 gi m3ngqu1)ademg<tuAerV@s allowed to stir at
t ' :
RSB, UASh kRSN R e TfEl B Bliod oo mé v
Winnehhylmeceiygn@ tveasbadl WHI Sqoomgmp@hoaf(yMergamﬁ satheated brine, dried

(a/ergr?%g{ﬁ orl uﬂgtet hﬁer%-[g%lnq 399% 'ﬂéi{i Svfbu Qﬁ:t]lolyé;ygllow oil. The

dih enent a
f WSIdt@wwqcﬁmozh@n@tmpheﬂ ) m. @l 2siog A§tethgisicetate and 25%

Chexéhe’ s E‘uaﬁt98Thé\|'pr§d&9-containing fractions were concentrated under

vacuum to give a yellow oil and the oil was dissolved in ethyl acetate and treated with

excess ethereal HCI to give 0.060 g of the (S)-enantiomer of the title compound as a
yellow dihydrochloride, m.p. 125-137°C.

Elemental Analysis for: CosHz4FN3O, 2.0 HCI » 1.0 H,O ¢ 0.2 C4HO,

Calc’'d: C, 58.75; H, 5.98; N, 8.09

Found: C, 58.78; H, 5.91; N, 8.04
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Found: C, 58.78; H 5.91; N, 8.04 -81 WO 2004/ 024734
PCT/ US2003/ 028524 EXAMPLE 49 N-[4f (5-Chl oro- |

WO bmapot7bi en- 3- vl ) butyl | - N-{f (2S)-8-met hyl - 2, BEeT/US2003/028524
di hydr of 1, 41di oxi nof 2, 3-f1 qui nol i n-2-vil net hvl } am ne
[0144] A m xture of
[ (2R) - 8- et hyl - 2, 3-di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2-yl ] met hyl  4-bronobenzenesul fonate (250 ng, 0.556
mml ) and 4-(5-chl oro- benﬂMPhEéﬁhen-

3-yl)-bu ob 28! 5 oA

di nmet hyl ] ?,‘ %e oth?en ;Z ﬁ%ﬁ%‘%‘e

days. & 4 ino[23d ) b o

aqueous SOdI um bi car bonate (20 rTL) and extract ed with

ethyl acetate (3 x 20 nL). The conbi ned organic

I QW;& vﬁem&tmgsiﬂ@(QR\)thmetbyliMdW@rom,z)]dnodnhbm flyyinolin-2-ylimethyl
a rous _ sodi um sul f at t cent r at .

A B Enen OB B JaD ST ShRP B arcoa (P agrgoEBhiophen-
M3ayiaisunylamineg (mt)hagoh/srmhhml)eine:nowirom; di&hetdyldulmtde (8 mL) was

S 58 S B, T ORD. RGBS s
afaﬁoecﬁi&dsoﬂﬁﬁn lﬂ@a(lﬁ%h%e @b rhll:beartd é)ltlactedrmﬂuétdylaé?ce@ate (3 x 20 mL).

Y ThaRimbreSiSate et weined S ERhS Sty iy dridg oppignnyarous

misadidm3sulfatds Fitered,| aidron28ntéatéd irlvdbuoDIVESh. cHrbrag®gtahy on silica

SBL307 4 Wn hoRRy A LE g g o
5 ptiuctN Redchddmatsgidphiz 05 Q;llhb fgeB 0B/ hthy acdtate/hexane/triethylamine)

ﬁg@gé@q%nmgl(éﬁ/g EQ tltle ci)mpo& 2d'S )as a 9‘% anscdus oil, which was

2 cGn\felrmdltn olsi fum2rate [satttasva yathdw eolfdd b 1 4@ 1415Q; UMS (BB) m/z 453

- 8- -2, 3-4] 1, 4] di oxi no[ 2, 3-f] qui nol i n-
[ @W‘M{ZQQ%I gn@bﬂ%{eggsul 1o|nate ([406 rrg], qO 90

- propyl am ne mol) in anhyrous
%y‘ss’%ﬂ 26554, @@B(PN A7 vvas heat ed at 40C overni ght .

Trug@Oot esh 6Has s @ Nvasssdi [ uted with saturated aqueous
sodi um bi carbonate (25 nL) and extracted with ethyl

acetate (3 x 25 nL). The conbined organic |ayers were
washed with brine (40 nlL) gxAMECE §yer anhydrous

N-[3-(5-Chloro-1-benzothien-3-yl)propyl]-N-{[(2S)-8-methyl-2,3-
dihydro[1.4]dioxino[2,3-flguinolin-2-yljmethyllamine

[0145] A mixture of [(2R)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-2-ylmethyl
4-bromobenzenesulfonate (406 mg, 0.90 mmol) and 3-(5-chloro-benzo[b]thiophen-3-
yl)-propylamine (610 mg, 2.7 mmol) in anhydrous dimethylsulfoxide (4 mL) was
heated at 40°C overnight. The cooled reaction was diluted with saturated aqueous
sodium bicarbonate (25 mL) and extracted with ethyl acetate (3 x 25 mL). The
combined organic layers were washed with brine (40 mL), dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo. Flash chromatography on silica
gel (3/2/95 methanol / 2 M ammonia in methanol / methylene chloride) afforded 340

mg (86%) of the title compound as a yellow viscous oil, which was converted to its
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sodiumsul fate, filtered, and concentrated in vacuo.
Fl ash chromat ography on silica gel (3/2/95 nethanol /
wQ2204amreni a i n et hanol / met hyl ene chl ori de) paf/iszod®okss24
340 ny (86% of the title conpound as a yell ow
vi scous oil, which was converted to its -82 WO
2004/ 024734 PCT/ US2003/ 028524 fumarate salt as a
yell ow solid: np 193-196C, M5 (ES) m z 439 [ MtH] +;
[ &Jroarafebsdht ag & yélldv séibalp F3=188°CaAMSAES) yrskz 936 pM+H]*; [o]p -26.9°
C§4H238M§%328 CAH404.0.7 C4HB02 H2O Calc'd: C,
C 28, PM>8.49: N, 4.41 Found: C, 57.91; H, 5.28; N,
4, %&;\%Wﬁﬁs&kﬁi\#cﬁmﬁmﬁt}&zﬁ% ;Jg%rg4g4 *0.7 C?l?{,o|2 2H2g
enz I en yl |l - met hy -
di 'S%%@Ld’for’xfgmgfﬁ‘%flqumolln2v||rrethv|}amne
[ Gb46d: @ 57.91;H & 29; N, 4.44
[ (2R) - 8- net hyI 2, 3-di hydr o[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-
2-yl]lmethyl  4-bronobenzenesul fonate (151 ng, 0.669

mml ) and 3-(5-fl uoro- bengmmt&ephen 3-
yl)-propyl.am pe )

|- -

di met hy |54

t enper at ur edftﬂﬂrbh[ﬂelodﬁwp malnrﬁmyllmﬁhﬂmﬁme
reaction occurring. The reaction was then heated at
40C for two days, resulting in conplete conversion.

Tipet46p ol rechixti@ra @if [(QR) a/aﬁetnlyuzw &dyd\fbﬁM]&ﬁknhb[&t&it}blﬂmnllﬁcaslﬁ]methyl

> 3o e e oRe® (180 wacd 880 it ARLATT 1 DeRectifjqphen-s-
WgB-{peshysintihe 1400 mg( @CBaﬂJhmoqrm esﬂhh9dt©[18 MWyleummedQNM) was

trat
creh e oP BBy T dRmepRRita B8  Ties) 756 ARG apegef reacton
aoeurting. i nhmdaami_/vaé thmtﬂ'qaltezfm 40PC don tde)daaéfr@sulenb 9|Ocomplete
o Tk e T T e 5305 soor
yelcbﬂwna’@l (38: mhpadd éxtiaiéd wNBe(rE/B)acélbﬂa (25 2% SEMhI:ﬂ +The combined

ColsiSIRYEs Wercrpalost Wi eineded My dhegf v KRR sqaium sulfate

5filtéred Nand .chacdrmmatsdt irCyvadub. OFlashl, chborddtogidphyt. dOsilica gel (2/2/96
E>r$1AeIYrI1:;Ln%I ;3 3 M ammonia in methanol / methylene chloride) afforded 90 mg (63%) of

the title compound as a yellow viscous oil, which was converted to its fumarate salt
as a yellow solid: mp 117-120°C; MS (ES) m/z 423 [M+H]*; [a]p -29.1° (c 0.94,
DMSO)

Elemental Analysis for: C,4H23FN-O,S e C4,H,O,4 ¢ 0.5 H,O

Calc'd: C, 61.41;H,5.15; N, 5.12

Found: C, 61.07; H, 5.03; N, 4.89

EXAMPLE 52
N-[4-(1-Benzofuran-3-yl)butyl}-N-ethyl-N-{[(2S)-8-methyl-2,3-
dihydro[1,4]dioxino[2,3-flquinolin-2-ylimethyl}amine

[0147] To a solution of N-[3-(1-benzofuran-3-yl)propyl]-N-{[(2S)-8-methyl-2,3-
dihydro-[1,4]dioxino[2,3-flquinolin-2-yljmethyl}Jamine (206 mg, 0.512 mmol) in
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N-[4-(1 -Benzofu ran-3-vl )butyll-Nethyl-N{ f
(2S) - 8-net hyl -2, 3- di hydr of

wo 2d0de484 nof 2, 3-f | qui nol i n-2-vl | net hvl } am ne POL4%2003/028524
a sol ution of
N-[ 3- (1- benzofuran-3-yl)propyl]-N([(2S)-8-nethyl-2, 3-
di hydro-[ 1, 4] di oxi no[ 2, 3-f ] qui nol i n-2-yl ] net hyl }am ne
(206 ng, 0.512 mmol) in -83 WD 2004/024734
P@ﬁhwgwwtmsmmraram&ymm\uas addedahye.taldehycmw 2(05 mrlL 3.67 mmol),
was added acet al deh

{ RPUBEY BRpRORGRYRIVINES (WS mey 25 Mty dariE ghelE 2 (41 mL,
a%eﬁ'scm?rﬁl d {'ﬁel reactrorQ J%Galmh)to P&t BRARL Qé]mﬁ@r%ture overnight,

l owed to stir at anbient tenperature overni
t rﬂe&n was aygechedevittni tM aEUﬁPléﬁr sediu M@r%#ﬂm’idﬂbk Ap d(lleed with
ut
i alodl 9 ki kg e i 4GRS oo 0 x2
mmL). Thee @@wbmeédorgargaday,errs AyRse vagbed wikhs e (BQ mL) drled over
branﬂ?dr@é@ %a umdr dfdte0V Giftere@N YA °H§nc%‘ﬂq'hfé@ Sl T@¥cBo.  Flash
filtered, concentfated I n vacuo.
Cﬁ:hmmt@g;pg@hyn dgilica ggl d80/48/6 etgyj/a;@;ase/@e*aﬂe/tnethylamlne) afforded
gng%ﬁl(gﬁ%?&efﬁerﬁt%tM@dﬂnﬁ@s ah fo%r@%‘joll mﬁ:hnﬁaé %@(@erted to its

|'e conpound as an oran

e
cdvinaietesalt as apsowr sofigh BPe8%H2C; 3/&3 éES)rWSé dM+éﬂ] hego -8.58° (¢
87 (ES) mz 431 [MH +; [a 8.58 (¢ 1.0,
Dl\/é%)%ﬁn%ypnent al Analysis for: C27]I—80N203 (1 3
_cﬁﬂomwef_or:a@nHmsz@ 58 CrH;0410.6H2@; N, 4.72

g 650,966, 3%: N644® N 4.33 [0148] When ranges
are"U'S'e ere| n for physical properties, such as

midosnekl &y 65.0€5 yH-43; Y, 4e¥eni cal properties, such as

chem cal fornulae, all conbinations and

subconbi nati ons of ranges specific enbodi ments therein
al@148}t e/YMkan fapgpe arg H%ﬂ*(hb%f@m fon phygical EoRfrties, Gyt @ molecular

Ofyy hoPak&hical E@B@Hﬁes @tcheﬁrrcaﬁmrrﬂ%l qﬂgaedn%inatrons and

ci'ted or descri ocunent are here

i 150beqrORiaations hekr eangesy spetrlf@r enhediments Hegrein earm inéangled to be
[ {pYegThose skilled in the art will appreciate that

nunmer ous changes and nodifications can be made to the
preferred enmbodi nents of the invention and that such

@1@?3 PR GRDES (kS 8F LIS p& Ste AP II¥AIORCHEAd publication cited or
departing rothLe sp%erl P ?ﬁ}fﬁ publ
escribed in this document are hereby incorporated herein by reference, in their

entirety.

[0150] Those skilled in the art will appreciate that numerous changes and
modifications can be made to the preferred embodiments of the invention and that
such changes and modifications can be made without departing from the spirit of the
invention. 1t is, therefore, intended that the appended claims cover all such

equivalent variations as fall within the true spirit and scope of the invention.
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invention. It is, therefore, intended that the

appended cl ai ns cover all such equivalent variations
w@g0abk473ni thin the true spirit and scope of tP€T/US2003/028524

i nvention. -84 WD 2004/024734 PCT/ US2003/ 028524

CLAIMS What is clainmed is: 1. A conmpound of Formula

l: R ORI N(CH2)h NY XX R4 R2 wherein Yis z N

Rs or Rs RS RS Xis 0, N=CH CR7=CH or CR7=N, in

whi ch R7 is hydrogen or al k@LA#S1 to 6 carbon atons;

Zis 0, Sor NR6, in which R8 is hydrogen or al kyl of

1 to 6 carbon atons; Rl, R5 and R6 are, independently,

hyvhal dgeclaimedds:oxy, hal o, cyano, carboxani do,

car boal koxy of two to six carbon atons,

trifluoronmethyl, alkyl of 1 to 6 carbon atons, al koxy

oft. 1 t & ®@mpaubdef Beronda I:al kanoyl of 2 to 6 carbon

atons, al kanoyl oxy %ﬁ 2 to 6 carbon atoms, am no,

nono- or -al kyl a i chggach aIkyI group has

1to6 carbon at ons, | al anﬁiﬂof té 6 carbon

at oms, al kanesul f on Nar bph 4fo or

al kanesul f onami do to @ cafbonYat ons; Y\’Z i's

hydr ogen, hal o, ani hoeX nono- or di &l kyl ami no in which

each al kyl group fas 1 to 6 carbon atons or al kyl of

1 to 6 carbon atofs; R3 and R4 are, independently,

hydrogen or alkyl of 1 to 6 carbon atons;

wherein
Y is
‘l"‘ltn
V4 N
| J 3 R® | J 3 RE
}z,, (> or (>

X is O, N=CH, CR’=CH or CR’=N, in which R’ is hydrogen or alky!l of 1 to 6
carbon atoms;

Z is O, S or NR8 in which R®is hydrogen or alkyl of 1 to 6 carbon atoms;

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;

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

R® and R* are, independently, hydrogen or alkyl of 1 to 6 carbon atoms;

n isi,2o0r3

or a pharmaceutically acceptable salt thereof.
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nis 1l, 2 or 3; or a pharmaceutically acceptable salt

t hereof. -85 WO 2004/024734 PCT/ US2003/ 028524 2. A
wa@oeompoetdd of Forrmula | as clained in claiml, MEUSINN3/XS524

is CR7=CH where R7 is hydrogen or alkyl of 1 to 3

carbon atons. 3. A conpound as clainmed in claim1 of

Formulalaa R-O~R31 ~ON(CH2)n NY R2Z R4 la

or a pharmaceutically acceptable salt thereof. 4. A

conmpound as clained in claiml1l of Forrmula I'b: N

(CH2)nh -OOR3 Rg-- ~YY R4 R2ID or a

phar maceutical |l y acceptabl e salt thereof. ;
c@rrpouﬁocoeﬁ'?sooémgpﬁ%‘ém“r'? Las/claimeddn clgjm;! nwhqretnc?( Ig CR'=CH where

V\‘Férﬁhfdrcggeri & alnowéfqg@rs carBén gonfgyano, trifluoronethyl,
al kyl of 1 to 6 carbon atoms or alkoxy of 1 to 6
carbon atons. 6. A conpound as clained in any one of

clai ms Aledntbofind Wb elafthét iR cldim hofHop@eR. 1a: hal o or al koxy
of 1 to 6 carbon atons. 7. A conpound as clained in

any one of clainms 1 to 4, wherein R is hydrogen. -86
1
CHy)
N ( 2n\
N o) \T// Y
R2 Ve R*
la

or a pharmaceutically acceptable salt thereof.

4, A compound as claimed in claim 1 of Formula Ib:

1
R o)

|\\ l/l?s
(CHy)y,
N 7 >0 N\j// Sy

>0 R*
R2
Ib
or a pharmaceutically acceptable salt thereof.

5. A compound as claimed in any one of claims 1 to 4, wherein R is hydrogen,
halo, cyano, trifluoromethyl, alkyl of 1 to 6 carbon atoms or alkoxy of 1 to 6 carbon

atoms.

6. A compound as claimed in any one of claims 1 to 4, wherein R’ is hydrogen,
halo or alkoxy of 1 to 6 carbon atoms.

7. A compound as claimed in any one of claims 1 to 4, wherein R’ is hydrogen.
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WD 2004/ 024734 PCT/ US2003/ 028524 8. A conpound as

clainmed in any one of clains 1 to 7, wherein R2 is
woyganogers amino or alkyl of 1 to 6 carbon at POFUSH03/828524

conmpound as clained in any one of clains 1 to 7,

wherein R2 is hydrogen or alkyl of 1 to 3 carbon

atons. 10. A conpound as clainmed in any one of clains

1to 9, wherein R3 and R4 are independently sel ected

f Bom hpadiopgmiond as aldiyied of ady dree 8 daimsaintoat, avtereid R? ishydrogen,

conpound ,a ined in any one of clainms 1 to 10,

wh r@?{w??@ %ﬁ%ﬁ%ﬂ?‘% . A conpound as clained in

any one of claims 1 to 11, wherein R7 and R8 are

i gdependent | elected from hydrpgen or,alkyl of 1

385 ar b oaimind S SRR ot A5 AF GLAEM hishs Yherlp s Pycrogen

obr alkgiofg td 3tcarbb’ atavherein R5 and R6 are

i ndependently sel ected from hydrogen, hydroxy, halo,

cyano, carboxam do, alkyl of 1 to 6 carbon atons, or
all @oxy Acformipdund Gsadaiined imtioy®ne bi clabne drtp @, mdheesin R? and R* are

clainmed in a one of clains 1t wherein RS and

s el S oM m SRl A P R AR Ao s ano o

hal ogen. 15. A compound as clainmed in any one of

clLaims ,1 to 14 rein Z is NR3 1 C 3

o 31 ed Solobl i YEMRe ok Bop? pais (e BERAREM P 5 rvarogen.
of 1 to 3 carbon atons. 17. A conmpound as clained in

apy ong %f p%luﬁéggc%ilkg\%gnesanyy\g%gf Uajfhs! 1St021 24 h%l’ei&%ﬁ a’/ﬁ\d R® are
con‘pounacg? clarmTl, erei’n hydrogen, naj 0, cyano,

t mdeperutentie sdlgdted framkhyidragien br atkylbof dap ISaartxincatemer

al koxy of 1 to 6 carbon atons. 19. A conpound of claim

1, wherein Rl is hydrogen, halo or alkoxy of 1 to 6

casbon AadcAiPound@s cRimedih aMomBoRdifinay oot Hekeid R Yand R are
of 1 to 3 carbon atons, R4 is -87 WD 2004/024734

piefepepgsHty wg@%fromfmdm; hyslfoxy, falgscyang, carboxamido, alkyl of 1

| ifleBapeRBidms, BY AIkOIAH 1 16Y6ARRbAH atbidsogen, Z is NR8 and
n is 2 or 3. 20. The conmpound of claim1l which is

N-[2-(5-methoxy-1 Hindol -3-yl)-ethyl]-N (8-

v o . SO ) ol ine 2= vl ]
e AR e RGPl Ry Rl e
t mgieperfdently selected from hydrogen, cyano or halogen.

15. A compound as claimed in any one of claims 1 to 14, wherein Z is NR®

16. A compound as claimed in claim 15, wherein R® is hydrogen or alkyl of 1 to 3

carbon atoms.
17. A compound as claimed in any one of claims 1 to 16, wherein nis 2 or 3.

18. A compound of claim 1, wherein R' hydrogen, halo, cyano, trifluoromethyl,
alkyl of 1 to 6 carbon atoms or alkoxy of 1 to 6 carbon atoms.

19. A compound of claim 1, wherein R’ is hydrogen, halo or alkoxy of 1 to 6
carbon atoms, R% R, R” and R® are hydrogen or alkyl of 1 to 3 carbon atoms, R* is
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21. The conpound of claim1 which is N-[2-(5-chloro-1
H i ndol -3-yl)ethyl] -N-(8-
waearodapk4734 3- di hydr o-[ 1, 4] di oxi no[ 2, 3-f] qui nol i RERAUgLAVBD28524

hyl )am ne or a pharmaceutically acceptable salt

t hereof. 22. The conpound of claim11 which is
N-[3-(5-fluoro-1 Hindol-3-yl)propyl]-N(8-

nmet hyl - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl net
hywr@geneﬂ oanobRimr@rmdmmﬂemyl hygrogenc eysnalgréaingen, Z is NR® and n
nf%gpé 23. The conpound of claim1 which is
N-12-(5-fluoro-1 Hindol-3-yl)ethyl] -N-(8-

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

hyhy) amﬁ%ﬁhp%ﬁé‘@( éiélﬁ\efigh BRkd - 12 ﬁflh%%oig'ﬂ -R@bIL3-yi)-ethyl]-N-(8-

t her eof oun fc
Nfieshyl2,3-tihydro- [1,4}elqunm>«b2 3dlayinplin-gpimgthy)-agine or a

y&;;}énwgncgﬁgéy”gggﬁe}rgb]e é&lfjﬂhg?%{ F]o[ 2,3-f]quinolin-2-ylneth

naceut | ca acceptabl e salt
thereof. 25. The conpound of cI a| m1 which is N[3-(1

ndoI _
Th c}‘)bﬁgﬁ@f%ﬂ c](l)a)\(lﬁl;]ﬁféglgﬁﬁ (Sw 5n8hk|3rr(]) 1H- qdol 3% ?t;'lyI}nN (8
netéwneeilﬁyk,,o ) ribyarad sl Tavee S binestayliamibeor & Gharmageutically

T ir@fecg! @i m 1 which is N-[3-(5-fluoro-1
t&%c%ﬁ%mggg t)preopy "
met hyl - N-(8 met hyl - 2 3-di hydro-[1, 4] di oxi no[ 2, 3-f] qui n

Olsbn- 2
Pt ol G

PO mgmweﬁMldlozcmo{%éjqe@ﬁwbaﬂun%hyl},qnanwrla pharE1gceutically

[ 1 Hindol -3-yl)propyl]-N(8-
%oﬁbdt%lé&l&%hﬁ%o?o [ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl et

hyl ) am ne or a pharmaceutically accept abl e salt

tH @?ngﬁ he28mpdlifd SRR Hhieh |§Nf{‘2 (s AudhBi1#HinBS -1yl In-(8-

N-
Cimgane. 3 AhuaiTb AR IS 3 RHabioE Yipetoylamiongy 3 ahamaceutical

OhycBeRME TREfdldfal | Y acceptable salt thereof. 29.
The conmpound of claim 1l which is N[4-(5-fluoro-1

H i ndol - 3-yl ) butyl]-N(8-
m%hhyl *r%e%oﬂwlpBMHcﬁ 8r didimM Whi@?ﬁ'|§"IQI[§-(5’3fludr8H'l-ﬂ|ﬂHblf3 ﬁw&wﬂm (8-

yl)ani ne or "a pharmaceutically acceptabl

t I$§?Yé8f3 diygiro fhé]d@éwa@ﬁrﬂqwnolwr%vlmelhmﬁmw <Pr§ pharmaceutlcally
NedledardtRoib sHPfRrebr H i ndol - 3-y1) - N- (8- et hyl -

25. The compound of claim 1 which is N-[3-(1H-indol-3-yl)propyl]-N-(8-methyl-
2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-ylmethyl)amine or a pharmaceutically
acceptable salt thereof.

26.  The compound of claim 1 which is N-[3-(5-fluoro-1H-indol-3-yl)propyl]-N-

methyl-N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-ylmethyl)amine or a

pharmaceutically acceptable salt thereof.
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2, 3-di hydro-[1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl net hyl ) but
an-2-amne or a pharmaceutically acceptable salt

wo haumei734 31. The conpound of claim1l which i SPCT/US2003/028524
N-[3-(5-f luoro-1 -nethyl-1 Hindol-3-
yl) propyl]-N-(8-nethyl-2,3-di hydro-[ 1, 4] di oxi no[ 2, 3-f]
gui nol i n-2-yl nmet hyl yam ne or a pharmaceutically
acceptable salt thereof. 32. The conmpound of claim1l
wai7ch iThe Nofr@oyrs] of-aim| tuwhioh is NH{3-fYatorg-1yiingelSoyl)pyony]-N-(8-
( Byd _ B
r Al paiat! IRt a b P ierinlohi, B byrabburcany
t ecapddble 83t thetesf.conpound of claim 1 which is
N- (2, 3-di hydro-[1, 4] di oxi no[ 2, 3-f] qui nol i n- 2-
yl methyl)-N-[3-(5-fluoro-1 Hindol-3-yl zpropylfam ne
ok8a piThecampaundefldaimalcwkiph isoN-¢4-(1dhindok $rghluiy!]-NJ8-methyl-2,3-

I@@ﬁ% %i@%@é[f%hﬁ% (\;Hoilin ?w rﬁglhgﬁ?rj‘uaﬁ Ionolpharnéaceutlcally acceptable
ysaibteyedf- N-[ 3- (5-fl uoro-1

H i ndol - 3-yl ) propyl ] - N-net hyl am ne or a

pharmaceutically acceptable salt thereof. -89 WO

2694/ 0747 3ampoTid S iR 08Es2 5 N-45(5-funsod bripdalrddybuty!]-N-(8-
Clrr?ért] é%_é"@lhﬁ} Iﬁs 4@}%@?10 (23-flgdihbire% rekhyl)amine or a pharmaceutically

mecesAtallp §®tﬂﬁ§t€|ﬁ>§=| -2, 3-di hydro-[1, 4] di oxi no[ 2, 3-f] qui n
olin-2-ylmethyl)am ne or a pharmaceutically
acceptable salt thereof. 36. The conpound of claim]1l

wBOch iTdeqompoynd efetainr luwaiab i NA4- é‘%ﬁw? AR-ipgaldeyh)t(8-methyl-
2p3. &.hpdre AP aldlo fb @aqha.%n?n 3 yfraéfiréwmantz AmHeBthyl ) am

ne or ar naceu ty accept e salt thereof. 37.
Tﬂéa@&ﬁﬁﬁumﬂﬂy éﬁCQPFaéﬂQﬁ%! Hpieeh i s

N-[ 3- (1- benzof uran-3-yl)propyl ]-N-(8-

met hyl - 2, 3-di hydro-[ 1, 4] di oxi no[[ 3-f]quinolin- net
hyl) aniThe cempaunshelraaimeuvhieh s N-13- éﬁ:&%@-&tm@thglaw mdol 3-

t E}E%r%?%l] N:)’(g m&ﬁﬁ 2‘2%%9%‘11 Q dl&llrﬁi[ﬂhjﬂq%'omzlyﬁnethyl )amine or a

enzof ur an- 3-yl )P
NP BWHWNM%CQW&I%*P@TQFG@] di oxi no[ 2 3 f] qui nol i n- 2-
yl met hyl )am ne or a pharmaceutically acceptable salt
t hereof. 39. The conpound of claim1 which is
N3R3- ( Thpsampeunkef-chif 1) whish s Y-[34(g, gdifluoro-1H-indol-3-yl)propyl]-N-

? meg Mdiy.o - &ihwgqpaidﬂoxmbfﬂ @-ﬁhﬂi%l@rﬁyﬁﬂe@ﬁ&l)ﬁﬁhﬁé‘oﬁa yl met
am’'ne or a pharmaceu
pharmaceutlcally acceptable salt thereof

33. The compound of claim 1 which is N-(2,3-dihydro-[1,4]dioxino[2,3-f]quinolin-2-
ylmethyl)-N-[3-(5-fluoro-1H-indol-3-yl)propyllamine or a pharmaceutically acceptable

salt thereof.
34. The compound of claim 1 which is N-(2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-

ylmethyl)-N-[3-(5-fluoro-1H-indol-3-yl)propyl]-N-methylamine ora pharmaceutically

acceptable salt thereof.
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acceptable salt thereof. 40. The conmpound of claim1l
which is N[2-(1-benzothien-3-yl)ethyl]-N(8-nethyl-

wa 2@4me4vgdr o- [ 1, 4] di oxi no[ 2, 3-f] qui nol i n- 2-yl nRrCTvWK3m@msn28524

ne or a pharmaceutically acceptable salt thereof. 41.
The conpound of claim1 which is

N-[ 3- (1- benzot hi en- 3-yl) propyl ] - N- et hyl -

N- (8- et hyl - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3-f] qui nol i n- 2-
yBoet hyhg amnwrmtofa:lasrpﬁamm@ttem [Z&® 1-diflueroeiht-mgple3- sslmrppyll -N-

t

PRl SRR YR 2 2 b or
nmehdrylacgyutBally agagptablelsaltjtgreet. no[ 2, 3- g] [ 1, 3] benzoxazol -
8-yl methyl)am ne or a pharnaceutically acceptable

salt thereof. -90 WD 2004/ 024734 PCT/US2003/ 028524
436. Th&he oorppenrdl affclaim diwhiah iatN-t2h(1rkermofusan-8-yi) ethwi-b-(8-methyl-

i
nl_%tshn@wq{ﬁ%h]hg&ﬁekd %f@]molw 2yime hfll)a]'n ine or an%Taémgceljtlfally
] begeptableredlttBergbhret hyl ) ani ne  or a pharmaceutically
acceptable salt thereof. 44. The corrpound of claim1l
which is N-ethyl (5-Fluoro-1 Hindol -
y87 prophe ]DOfNPQla’idrﬁtC[WT‘ Aowhichyis Mrbﬁre tgepznqumrb&wh@'peyllsl-\lf(ﬁ
b ga W Hﬂﬁl&ﬁg‘z@ﬂgﬁm@m -RORT %Hﬁﬁ&@#d pharmaceutically

accetabes t'here ecorrpo nd of calml
waeasiptabie sal{tBeresf. 7- di f | uoro-1 -nethyl -1 H-i ndol -
yl) propyl]-N-(8-nethyl-2,3-di hydro-[1, 4] di oxi no[2, 3-1]
qui nol i n-2-yl methyl )am ne or a pharmaceutically
aa@ept Zhe eormppunc i stadpfl. whieh .smgp -donphaK 1 denzafirap3tylpropyll-

WF?’ nnétﬁYlhi’ % %‘hglér!OY[‘l d‘RI- J))MB’[@ 3l qu%‘nﬁﬁ?‘lrﬁ?ﬁ?lﬁiﬂlﬁé gi?’%l oxi
nd

qn@ceq‘t@allqueﬁyaple gﬂtrmrﬁyﬂ Yamine or a
pharmaceutical Iy accept abl e salt thereof. 47. The
compound of claim 1 which

N3P4- ( Ih@ém@wmdamﬁfpﬂyﬂ)vﬂu@fylS]N [3-(18berzetan-3-ylpropyl]-N-(8-
2 |E>ed<;]ﬁydr&£ Jq@losz?ﬁbpoi fc}q&in&;hcw iRRtthyDading Wﬂiﬂrﬁﬁ@éutlcally

ne o ar maceut i cal accepta | e salt thereof.
TH@CQPtﬁﬁﬁ)ﬁﬁMh@'ﬁof:I aim1l which is
3-{3-[(8-nethyl -2, 3-di hydr o-

1, 4] di oxi no[ 2, 3- ui nol i n-2-yl net hyl ) - am no ropyl
R AR ARTIR R B DR L B D M

a6 @k Ab-¢1, 2Rl dkinbe3-8&linolin-2-yimethyl)amine or a pharmaceutically

acceptable salt thereof.

41.  The compound of claim 1 which is N-[3-(1-benzothien-3-yl)propyl]-N-methyl-
N-(8-methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-yimethyl)amine or a
pharmaceutically acceptable salt thereof.

42.  The compound of claim 1 which is N-[3-(5-fluoro-1H-indol-3-yl)propyl]-N-(2-

methyl-7,8-dihydro-[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylmethyl)amine or a
pharmaceutically acceptable salt thereof.
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49. The conpound of claim1 which is
3-{3-[(2-nethyl -7, 8-di hydr o-
wo 2004jodd70xi no[ 2, 3-g] [ 1, 3] benzoxazol - 8-yl net hyl pamiuszio3/p28524
ropyl }-1 Hindol e-5-carbonitrile or a
pharmaceutically acceptable salt thereof. 50. The
conpound of claim1l which is
3-{3-[ et hyl - (2- net hyl - 7, 8-di hydr o-
[ 23.4] diTbei cooppgdbuBe gof| dlaidy ble wehicha 0 IN-EB- (BHluetd: yHindoirBiydpropyl]-N-

pro -1 H A5 Ldifdr>8.q1Q" 8- i
APk b BB R S g affreonezpgygmenyiamine
2604 ph@riredéutR@lly aISHPERIO2MIAdreob1l. The conpound of

claim1 which is 3-{3-[nethyl-(8-nethyl -2, 3-di hydr o-

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

- 44 H | MHe tempewat df@teim i whictbis Nrethyhl +{ 8+6%-€ luore aHtidol-3-

CHARENRaS by P56 7B TR 20y bl Brpe ora
2pBardialegatically dcotpthibtxsattdperesdt. f | qui nol i n- 2-yl net hyl ) - am
ine or a pharmaceutically acceptable salt thereof.

53. The conpound of claim1 which is
[ 85.( 6- Thecompourddf-claim|1)whpetoisyN-[3-(PeT-tiflLoro8t-methyl-1H-indol-3-

T e
t pleargwiceutivdlly a¢neptabiepsaliriterebf.cl aim 1 which is [4-(5-f
luoro-1 -nethyl-1 Hindol-3-yl)-butyl]-

(8-net hyl -2, 3-di hydro-[1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl
mé6.hy| Yhardompognd 2of glaiar rawbighi is aN1[§-(2éeilyoeehl ety H-indol-3-

i ek Avnd . _
PPN SARHGH2L 8o bl o -
meieghy)ardedoney phasmageuticeilyoadcaptablesa tieredf} benzoxazol -
8-yl nmethyl)-amne or a pharnaceutically acceptable

salt thereof. 56. The conpound of claim1l which is

14%et hyhe 8ofhBofindBefraigimyll whictBisdN-fy(r-leenzofuran-3-yl)butyl]-N-(8-methyl-
[3.41dll oxi ) . 1 20 o ) '

| SRS L Roniold S0P gtk oAb P ReAlY
aecesptaiiie salsthateof.-her eof . 57. The conpound of claim1

which is [4-(6-f luoro-indol-1

-yl )-butyl]-(8-nmethyl -2, 3-

dédy dr dhe compdinskofelgim, 13vHighisi RS- Groethyl-Ad diydro-ani ne

-?—péﬂgigggg%ﬁ%{?ih@ﬁg-ﬁmfﬂm%gﬁﬁ?}é&oﬁﬁ“H-ﬁr#b%‘ee-g-fcarbgﬁitrile ora
3pharnfaceutinalihgeceptablaisaiiytbiereot.

49.  The compound of claim 1 which is 3-{3-[(2-methyl-7,8-dihydro-
[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylmethyl)amino]-propyl}-1H-indole-5-carbonitrile
or a pharmaceutically acceptable salt thereof.

50.  The compound of claim 1 which is 3-{3-[methyl-(2-methyl-7,8-dihydro-

[1,4]dioxino[2,3-g][1,3]benzoxazol-8-ylmethyl)-amino]-propyl}-1H-indole-5-carbonitrile
or a pharmaceutically acceptable salt thereof.
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[ 1, 4] di oxi no[ 2, 3-f] qui nol i n-2-yl met hyl ) -am no] - butyl } -

1 Hindole-5-carbonitrile or a pharnmaceutically
wacarpeemi e salt thereof. -92 WO 2004/ 024734 PCT/US2003/028524

PCT/ US2003/ 028524 59. The conmpound of claim 1 which

is 1-nethyl-3-{3-[nethyl-(8-nethyl -2, 3-

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

-propyl }-1 Hindole-5-carbonitrile or a

pBar mad batcptmbwyd afdzi@m awhieh isa3-{3-inpethdB-megiay!-233dihydro-

3?{@9#& EZ;? ﬁ%@h '#%wﬁgﬁ%) %’nlﬂo] prOpyl} 1H-indole-5-carbonitrile ora

[phaqnaﬁoemscradiy ac@apﬂqtdﬁjsaibuhmw yI rret hyl ) - am no] - but yl } -
1 Hindole-5-carbonitrile or a pharmaceutically

acceptable salt thereof. 61. The conpound of claim1
wBRch |TQe[cg|:r@gu|ﬂd pfmlmuwhlq@tq{yf(s-iluoro -indol-1-yl)-propyl]-(8-methyl-

el T B B e e TRy
i accepja E@iyih)ere&h ne or a pharmaceuti cal I y acceptable
salt thereof. 62. The corrpound of cI aiml which is
[4-(5-fluoro-1 Hindol - %/g(but rrethl-(8-

méBhy| The goaiphyen of-glaimdl whig !M@[(Q'fgo'fo}'qwlﬁow -propyl;mewl-(8-

hyr#e)mﬁ?s*&hwmﬁ1 4§J@Jm@§%u.ﬁakd Eyﬁﬁé& mﬂ i-aklng o$%| t

t hereo ound of claim1l is [4-(5-f
| @bar@:@euvﬁ@dlmpceptame prlbthero| ) - but yI ] -

met hyl - (8- met hyl - 2, 3- di hydr o-[ 1, 4] di oxi no[ 2, 3- f]qui noI
in-2-ylmethyl)-am ne or a_ pharnmaceutically accepta

s&ht t Hbpsempogad oﬁ%%bwb@m I8 40 B-fleprr trmethiyhil drngad-3- yl) butyl]-
[ 3(38 (r@’tl’fﬂl E@'—&h%drb'-‘[i fjﬁﬂxh‘%{ﬂé )]q@ﬁ&ﬁxyi 1 &hyl)-amine or a

I oXi no[ 2, 3-f] qui nol i n-2-yl met
h?h?mﬁﬁcélé%a"&ﬁp‘?@t e galt thaehaceut i cal I'y accept abl e

salt thereof. 65. The corrpound of cl a| m 1 which is

[3-(4-fluoro-indol -1-yl %
2 58- di Apacempound efi @aimn Y" c@tqutIqxh %&5 F'PPFQ'W g3 yh)-peopyil-(2-

' %ttfrl}fl -7%- tﬂm?drﬂff? Q}&dxﬁﬁ‘;’[ﬁ ¥ g%@vﬁ%’ﬁ&é&@z& -§9IntethyNesRRE or a

he conmp ound
[@hewaqeumadiy aﬁ%ﬁﬂtabie 9¢|5th9r@9§/|] met hyl - ( 8-
met hyl - 2, 3-di hydro-[ 1, 4] di oxi no[ 2, 3- f]qU|noIin 2 yl met

hyl)-am ne or a pharmaceutically accegt abl e
t |5§r eofThe compognd oialainyliwhigh sarmetnbed rb(@sagtnyl 2 5 -dihydro-

[1,4]dioxino[2,3-flquinolin-2-ylmethyl)-amino]-propyl}-1H-indole-5-carbonitrile or a

pharmaceutically acceptable slat thereof.

57. The compound of claim 1 which is [4-(6-fluoro-indol-1-yl)-butyl]-(8-methyl-2,3-
dihydro-[1,4]dioxino[2,3-flquinolin-2-ylmethyl)-amine or a pharmaceutically
acceptable salt thereof.

58. The compound of claim 1 which is 3-{4-[(8-methyl-2,3-dihydro-

[1,4]dioxino[2,3-flquinolin-2-ylmethyl)-amino]-butyl}-1H-indole-5-carbonitrile or a

pharmaceutically acceptable salt thereof.
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67. The conpound of claim1 which is
[3-(4-fluoro-indol-1-yl)-propyl]-nethyl-(8-
warodapk4734 3- di hydr o-[ 1, 4] di oxi no[ 2, 3-f] qui nol i RERUBLAVBD28524
hyl )-am ne or a pharnaceutically acceptable salt
thereof. 68. The conpound of claim1l whi ch IS
N-[ 4] (5- Chl or o- 1- benzot hi en-3-yl ) butyl]-
{[(2S)-8-net hyl -2, 3-di hydro] 1, 4]d|0X|no[[ (]gumolln
~ 39y | | belegimpanndel daimal whibaisreethyl-3481 rye%wlc poelbyle2,3-

S%Pﬂ%dl%)rﬁ tﬁ@é’}"&&% bﬁ@ﬁﬁ@%%ﬂy?%nﬂ@ p??ﬂyl}vm -loleSs-carbonitrile

No{ p ph@)ynagenticaily laccepgabie baitithefef-4] di oxi no[ 2, 3- f ] qui nol
in-2-yl]methyl }am ne or a pharmaceutically acceptable

salt thereof. 70. The conmpound of claim1l which is
N6P3- ( Fheicampound pfetigion hiviigh 3-3-{4-imelbyH(3-methyl-2,3-dihydro-
{I{ f i
g %}]ﬁ}oxﬁuoﬁ péblnghn:)? ?I'n@ﬂ‘i{ﬁ qarﬁlﬂg]]é@il}??gg%c?olggcdeag?ﬂngﬁb ofa
s aharmdeepiiasily avqeptanlesaibﬂipmhd of claim1 which is '
N-[4-(1-Benzofuran-3-yl)butyl]-Nethyl -N
{[(2S)-8-nethyl -2, 3-di hydrof 1, 4]d|0X|no[2 éumolin
-Bly| ] hbe |¢9m})anmqh@f Qigimg] Wﬁlhfal’sr{ﬁdédtlp@d rryztfyb& pRdahBey!)-propyl]-
S Ay h%@rtw 2 Bdinfirs! mﬁwmo@fs ﬂh@h&lnlz ety - §mfn@%r §
enant’i substant i free of 'the enant’i oner
sah@rnmepwmaccmtaw ﬁ‘ﬁt%@@obf treati ng a subj ect
suffering froma condition selected from depr essi on,

anxi ety, panic disorder, post-traumatic st
dP3or ddhe SpmeReR el 1 Wi Ifdh(5 IEpocHHrIdol ay) dMilgRethyl-(8

d%#étm b :-ﬂdi:ﬁ?cﬁrgft'i 4]&8;@%%@9 ﬂéuuﬁ@lfmwyﬁhétﬁylﬁbr%%dﬁ s

anxi et der, generalized anxiety
d|P§@rmPé>ﬁUt'Q?H¥é§P@%Pta%§@|h@e@i°§or ders, vasonotor
flushing, cocaine and al cohol addiction, and sexual

dysfunction which conprises providing to the sub
sBf er IThg CPMERIRAPIFIFBNUVRIP i, l4a(51f'H@rPabel?@hybéHr'9dol 3 yl) butyl]-

etdaq éy %et@ﬁ@tﬂj&hﬁro% Eﬂ!ﬂ%ﬁ’n@[}d@ f»]&mﬁ&frﬂﬂ-ly%éthﬁ)samme ora

clained in any one

pnaarmeuvqe@aapw&%ﬁlwbp@oga|t thereof 74. The

nmet hod of claim 73, wherein the condition is
depression. -94 WD 2004/024734 PCT/ US2003/ 028524 75.
THE. metThegoBwoungpfglain 1 whigh i [B-(BHiEooHindebdryh)propyil-(8-

S heRI-2%k- a.hmt[ha]c%m 3-@]@Grﬁbﬂ?&ﬁné&ﬁylPB@Fﬂ%mﬁﬁe ora
conpul si ve di sorder, panic atta , generalized
aRRaEapeutically acceptable salt thereof.

65. The compound of claim 1 which is [3-(4-fluoro-indol-1-yl)-propyl]-(8-methyl-
2,3-dihydro-[1,4]dioxino[2,3-f]quinolin-2-yImethyl)-amine or a pharmaceutically
acceptable salt thereof.

66. The compound of claim 1 which is [4-(6-fluoro-indol-1-yl)-butyl]-methyl-(8-

methyl-2,3-dihydro-[1,4]dioxino[2,3-flquinolin-2-yImethyl)-amine or a

pharmaceutically acceptable salt thereof.
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di sorder, and social anxiety disorder. 76. A

phar maceuti cal conposition conprising a conpound of
woovmwb4r3d as clained in any one of clains 1 POT/UR2008/028524

a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier or excipient. 77.

Use of a conmpound as clainmed in any one of clains 1 to

72 in the preparation of a nmedicanent for the

t feat nEne cahpaemr &, whichisd3y4-flpentindalil sdrrtepyl]-methyl-(8-

Y L S

s A B 2 e PR o

ohb@sECewicathnpedeptabie $:a|t<ibereefr, soci al anxiety

di sorder, generalized anxi ety disorder, obesity,

eating disorders, vasonotor flushing, cocaine and

ab8.ohoThadatnpoursihof chaind 1 whisthuis|N-BSEGnietor bhenZpghiens8¢l)butyl]-N-

QI8N 2 5 ity Bl L dMAIoR S i RP2 Ve Rhdrine or gy
c phatimaceutically a@eetabéﬂsaﬂtrtmohe group consi st i ng of

obsessi ve conpul sive di sorder, panic disorder,

general i zed anxi ety disorder, and social anxiety
dbS.or déhe cerppound of claim 1 which is N-[3-(5-Chloro-1-benzothien-3-yl)propyl]-

N-{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-2-yljmethyl}amine or a

pharmaceutically acceptable salt thereof.

70.  The compound of claim 1 which is N-[3-(5-Fluoro-1-benzothien-3-yl)propyl]-N-
{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-flquinolin-2-ylJmethyl}amine or a
pharmaceutically acceptable salt thereof.

71.  The compound of claim 1 which is N-[4-(1-Benzofuran-3-yl)butyl]-N-ethyl-N-
{[(2S)-8-methyl-2,3-dihydro[1,4]dioxino[2,3-f]quinolin-2-ylimethyl}amine or a
pharmaceutically acceptable salt thereof.

72. A compound of claim 1 which is the S enantiomer, substantially free of the R

enantiomer of said compound.

73. A method of treating a subject suffering from a condition selected from
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 which comprises
providing to the subject suffering from said condition, a therapeutically effective
amount of a compound of Formula | as claimed in any one of claims 1 to 72 or a

pharmaceutically acceptable salt thereof.

74.  The method of claim 73, wherein the condition is depression.
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75.  The method of claim 73, wherein the condition is selected from the group
consisting of obsessive compulsive disorder, panic attacks, generalized anxiety

disorder, and social anxiety disorder.

76. A pharmaceutical composition comprising a compound of Formula | as
claimed in any one of claims 1 to 72 or a pharmaceutically acceptable salt thereof,

and a pharmaceutically acceptable carrier or excipient.

77. Use of a compound as claimed in any one of claims 1 to 72 in 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.
78. Use according to claim 77, wherein the condition is depression.
79. Use according to claim 77, wherein the condition is selected from the group

consisting of obsessive compulsive disorder, panic disorder, generalized anxiety

disorder, and social anxiety disorder.
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