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.5 Background of the Invention Bel gi an
Patent 635, 203 di scl oses conmpounds of the followng fornmula, in whi ch
R[err]lsH |, RRis Hor OH nis Oor 1 and Y is
di - hydr oxy, Woﬁﬁti%t hoxy or net hyl enedi oxy as CNS depressaﬂrﬁ}gﬁw%ﬁ
tranquilizers and sedatives of long 10 duration and | ow neurotoxicity.
[err] Jpn. Kokai Tokyo Koho 58, 219, 114 di scl oses conpounds of
t he foIIovvi ng 15 formula, in which Xis OCH2, COCH2, NHCO, S(OpCH2 (p is
0, 1 or NRCH2 (Ris H alkyl, al kanoyl) CH2, CH(OH) CHz,
OCHZCH(C]—l) as_anti hyperten5| Ves.

CCH2Cr ) elL L befSds of iespspumion nERE L ACHyCRBLEF o omos

derivatives of the follow ng formula, wherein Ind denotes a 4-, 5-, 6-
or 7-hydroxyi ndol e-3-yl radical which can additionally be substituted
in the 2 position by alkyl with 1 to 3 carbon atonms and/ or substituted

in the benzene ring by alkyl with 1 to 3 carbon atons, F, d, Br and/or 25

CN, as agents for |owering bl ood BAkSPMN of the Invention

Belgian Patent 635,203 discloses compounds of the following formula, in
which R1 is H or methyl, R2 is H or OH, n is O or 1 and Y is mono- or di-hydroxy,
methoxy or methylenedioxy as CNS depressants, tranquilizers and sedatives of long

10  duration and low neurotoxicity.

Y
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Jpn. Kokai Tokyo Koho 58,219,114 discloses compounds of the following
15  formula, in which X is OCH2, COCH2, NHCO, S{O)pCH2 (pis 0, 1 or 2), NRCH2

(Ris H, alkyl, alkanoyl), CH2, CH(OH)CH2, OCH2CH(OH) and nand m are 1, 2 or
3, as antihypertensives.

0, 0]
7’
(CHQ){' ! ;—- X(CH,),NH \/[ OD
O

US Patent No. 4,711,893 discloses hydroxyindole derivatives of the following
formula, wherein Ind denotes a 4-, 5-, 6- or 7-hydroxyindole-3-yl radical which can
additionally be substituted in the 2 position by alkyl with 1 to 3 carbon atoms and/or
substituted in the benzene ring by alkyl with 1 to 3 carbon atoms, F, Cl, Br and/or

25  CN, as agents for lowering blood pressure.

Ind=— (CH2)4 *N / C6H5



[err] WD 97/ 17343

PCT/ US96/ 17275 -2- Eur opean
. Patent Application nunber 91110376.0 descri bes a series of i ndol eal kyl
“derivatives of al koxypyrinmndines of the follow ng formula, useful for the
treatment of mgraine. In the fornula, R err] is hydrogen, hal ogen, or

CH[ err ] SO2NyB[szm13}3 -, R2, Rerr] and R err] are indepecuasedn2zsel ect ed
from hydrogen and | ower alkyl and R4 is 5 |ower alkyl. [err]

Eur opean Journal of Pharnmacol ogy, 173 (1989), 189 describes the 10

I ndol eet hyl am ne of the follow ng formul a_as having partial agoni st
activity at 5- HT1A receptors. [er?] 15

Description of the Invention In accordance with this i nvent i on,

there is provided aﬁ%kgéb% ?itfﬁof(g%manon'n%ﬁiﬂe?@ﬁ?%ﬁ%”?esgﬂg@ &l

derivatives of benz xanmne ressan and
anti psychot i ¢ ingelsalkylslerivatives p al}coxygﬂ'zmldmes of the following formula, useful for the
treatment of migraine. In the formula, Rlis hydrogen, halogen, or CH3302N(R5)-

R2, R3 and RS are independently selected from hydrogen and lower alkyl and R4 is
5 lower alkyl

European Journal of Pharmacology, 173 (1989), 189 describes the
10  indoleethylamine of the following formula as having partial agonist activity at 5-

HT1 A receptors.
O
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In accordance with this invention, there is provided a group of novel
indolepropy! and indolebutyl derivatives of benzodioxanmethylamine useful as
antidepressant and antipsychotic agents of formula I:

20
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wherein



R3’ [err] 25 wherein WO 97/ 17343

PCT/ US96/ 17275 -3 -
“Rlerr], Rerr] and R err] are, independently, hydrogen, alkyl of 1-6 carbon
at ons, al koxy of 1-6 carbon atons, aral koxy of 7 to 12

car bon at ONs wo 97/17343 al kanoyl oxy of 2 to 6 car bo by dr oxy,
hal o, trifluoronethyl, am no, nono- y am no I n
whi ch each al kyl group has 1 to 6 5 car bon atom; al kanam do
of 2 to 6 carbon atons, or al kanesul f onam do of 1to 6
carbon atons; or, Rlerr] is daf.ined as above”and R4 and

Rl err], taken together, are ortho substituted

met hyl enedi oxy, ethyl enedi oxy, or propyl enedi oxy; R2 and R3
are, independently, R}dRAgediRSareqindypendéntiy, lt)mlrcfgeﬁatlll&waf P6Qafbon 40ms,

nis 3 or 4 t t thereof.

O these conpounds, thém«’x 2??9%%% drare t 2?@5‘?&8% ﬁ'%%?[ rr] R4 and

Rlerr] are hydrogen, hyplkaBegjoxyg %d? l‘mpﬂlsd’yé‘&xbd}ﬂ%mﬂf»’mmﬁh
al kanesul f onam do 15 anﬁnolntono-aordaalkglanﬁrtmmhmhrea&{ﬁrcyl]gm@ Hayqi&@gen

hydroxy, al kgxy of 1 tgméz @%r of to6c£}§$ g ipﬁwﬂm Arfa%l m do of

1t06carbon atons an ta entoge
met hyl enedi oxy, R2 and Of% o @ar ?f@%l?"’and nis defl ned as above and
phar maceut i cal | y accRpisxiefieedsaslabsvet dndRéaind RS, en together, are oftSéubBiteies ! I ed

are those menbers in Wi dRe&ibky, ety 1e¥dlb09 6 propVieHe 8%y
R2 and R3 are, independently, hydrogen or alkyl of 1 to 6 carbon atoms;
10 n is3or4;
or a pharmaceutically acceptable salt thereof.

Of these compounds, the preferred members are those in which R1, R4 and

RS are hydrogen, hydroxy, alkoxy of 1 to 6 carbon atoms, halo, or alkanesulfonamido

15 of 1 10 6 carbon atoms, or R! is hydrogen, hydroxy, alkoxy of 1 to 6 carbon atoms,

halo, or alkanesulfonamido of 1 to 6 carbon atoms and R4 and R5, taken together, are

methylenedioxy, R2 and R3 are hydrogen and n is defined as above and
pharmaceutically acceptable salts thereof.

20 Most preferred are those members in which R! is hydrogen, hydroxy,
methoxy or fluoro, R2, R3 and R5 are hydrogen, R4 is hydrogen, hydroxy, methoxy,
ethoxy, halo or alkanesulfonamido of 1 to 3 carbon atoms and n is defined as above
and pharmaceutically acceptable salts thereof.

25 Examples of alkyl as a group or part of the following groups: arylalkyl,
alkoxy, mono- or dialkylamino, or alkanesulfonamido are straight or branched chains
of 1-6 carbon atoms, preferably 1-4 carbon atoms, e.g. methyl, ethyl, propyl,
isopropyl and n-butyl. Examples of alkyl as part of the following groups:
alkanoyloxy or alkanamido are straight or branched chains of 1-5 carbon atoms,

30  preferably 1-4 carbon atoms, e.g. methyl, ethyl, propyl, isopropy! and n-butyl. An
example of arylalkyl is benzyl.

This invention relates to both the R and S stereoisomers of the benzodioxan
methanamine, as well as to mixtures of the R and S stereoisomers. Throughout this



met hoxy or fluoro. R err], Rerr] and R5 are hydrogen, R4 is hydrogen,
hydr oxy, net hoxy, et hoxy, hal o or al kanesul fonam do of 1 to 3 carbon
atons and n is defined as above and pharmaceutically acceptable salts
" thereof. 25 Exanpl es of alkyl as a group or part of the

fol | owi ng groups: arylal kyl, al koxy, nono- or dial kyl am no, or

al kanesul f owawdmsznr e strai ght or branched chains ofpcASseERION
atons, preferably 1-4 carbon atons, e.g. nethyl, ethyl, propyl,

i sopropyl and n-butyl. Exanples of alkyl as part of the foll ow ng groups:
al kanoyl oxy or al kanam do are straight or branched chains of 1-5 carbon
atons, 30 preferably 1-4 carbon atons, -&-g. nethyl, ethyl, propyl,

i sopropyl and n-butyl. An exanpl e of arylal kyl is benzyl.

This invention rel at.es t,0 both t.he R d.S er eoi soners ,of the benzodi oxan
net hanani ne, agp@&aﬁm&s o MRS g’% %rggyﬁeogﬂlgﬁdngermo& evétf°§%r+g? 5325&““3 -
Throughout t hi sonfiguration of th® Iepzadigxpy methanamine is not indicated, is intended to

PCT/ US96/ 17275 embrace both R and S enantiomers as well as mixtures of the two. -4 -
application, the name of the product of this invention, where the absolute

configuration of the benzodi oxan nethanam ne is not indicated, is intended
to enbface bot Rhephamacuasslly aeespibls salts appthoscderiveddromeuchodrgatieandno .

5 ghe RAOA g TR £ids :f‘salalcytioameatoﬁhb,e@ﬁmclt, Suddiic, ifiddc, #RdléiY Sflalbhiem Such
organi ¢ an 1,001 ganh.c. aci . aceti acti,c itric, .tartari.c,
ouseint oot uraranaBiit B, "Bl diReric WSaigbiomtC Piisafbd. Sty sufhnf o
hydr obr oni ¢, pmethanesuifenic tpluenesulfonig gndsinilarly knownaedeptablearidsni c,

tol uenesul fonic and simlarly known acceptabl e acids. 10 The

exanpl ot 12 appr opd Fa prgvaft S Pl TRAh A afPaird 1 s eaia REUREs oo ned
with a suexample theaprrengiately substitpigd benzodiosyn mebanamingis gembinsddthaf  an
g_ci dt ﬁc?¥gp9r: ;n sGitible Pdolealkyl hlide optopyuleah iyd 'drmee 'b? ax? agmskl@ul&?geﬁtsﬁifh &5
Al tornat i vel y. Sepdycliilife iy Rt thon os b ilaciba fRMEL ol 00
wi th the appropFifer 24 howrs(Bal Adieratineliea bergediossmnethyihabidrion fosvlate sy beeat ed
for an ext dfdedombined dith The apphoprimeiinielealkypaning under intilas cordditions abd hestedV t h a
for an extended period (2). The amine component may also be combined with a
suitably substituted, activated carboxylic acid followed by reduction by an agent such
as borane/THF or lithium aluminum hydride (3). Preferred methods of activating the
indolealkanoic acids and benzodioxan carboxylic acids of the invention include
20 reaction with hydroxybenzotriazole (HOBT) in the presence of
diisopropylcarbodiimide (DIC) or conversion to an acid chloride with thionyl chloride
in dichloromethane.




suitably substituted, activated carboxylic acid followed by reduction by an
agent such as borane/ THF or |ithium alum num hydride (3). Preferred

. nmet.:hods of activating the i ndol eal kanoi ¢ aci ds and benzodi oxan

carboxylic acids of the invention include 20 reaction wth
hydroxybenzotriazole (HOBT) in the presence of 96/1 .
di i sopropyl X BEHP i de (DIC) or conversion to an acid chl or| nt%

t hi onyl chloride i n di chl or onet hane. WO 97/ 17343
PCT/ US96/ 17275 -5- [err]
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The indolealkyl halides and tosylates appropriate for the above procedures are
known compounds; the indolealkylamines may be readily prepared from them as
shown above. The indolealkanoic acids and benzodioxan carboxylic acids
appropriate to (3) are known compounds or may be readily prepared by one schooled

10  in the art. The benzodioxan methanamines and methylhalides themselves are known
compounds, or they can readily be derived from the appropriate salicylaldehyde by



The indol eal kyl halides and tosyl aces appropriate for the above procedures

are known conpounds; the indol eal kyl ami nes may be readily prepared from
~them as shown above. The indol eal kanoi ¢ aci ds and benzodi oxan

car boxylic acids appropriate to (3) are known compounds or may be

readily prepared by one schooled 10 in the art. The benzodi oxan

met hanam newagrd7amt hyl hal i des t hensel ves are known corQuussda7279r t hey

can readily be derived fromthe appropriate salicyl al dehyde by WO

97/17343

PCT/ US96/ 17275 - - 6- t he

procedure illustrated bel ow. The benzodi 0¥an et hanami nes may be resol ved

into their enantioners by conventional nethods or, preferably, they may be

d
gr ﬁPﬂ gbenzenes u‘ﬁ’ ona c%(xré)}hﬁ#géé P&Hw Op.eoéen%%ia& &gg%enz% Y resolved
met hanami ne) oANtp hsir qnantiomers Q?“VS“‘Fﬂ“talf @B@ﬁé@fe?&f%tﬂ@mmﬁbe prepsasd at e

(for the R enadirealyeby substmtiacof (MR)<piglididyl Gryittobanzenesilimarr@aesiuietbel ow.
the S benzodioxan methanamine) or (2S)-(+)-glycidyl 3-nitrobenzenesulfonate or
5 tosylate (for the R enantiomer) in place of epichlorohydrin in the procedure below.
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2. reduction

The compounds of this invention possess an unusual profile which combines
10  potent affinity for serotonin S-HT 1 A receptors with the ability to inhibit reuptake of

serotonin and thus are exceedingly useful for the treatment of depression. Certain of
the compounds of the invention also possess high affinity for dopamine D2 receptors

and are thus useful for the treatment of psychoses and psychotic depression. Because
these ligands interact with serotonin 5-HT1 A receptors, they are also useful for the

15 treatment of various CNS disorders such as anxiety, eating disorders, sexual
dysfunction, addictive disorders caused by ethanol or cocaine abuse and related
illnesses.

High affinity for the serotonin 5-HT; A receptor was established by testing the

20 claimed compound's ability to displace [3H) 8-OHDPAT (dipropylaminotetralin)
from the 5-HTja serotonin receptor following the procedure of Hall et al., J.
Neurochem. 44, 1685 (1985). This procedure is employed to analogize this property



[err] The conpounds of this invention possess an unusual
profile which conbi nes 10 potent affinity for serotonin 5-HT 1A receptors
~.With.the ability to inhibit reuptake of serotonin and thus are
exceedingly useful for the treatnent of depression. Certain of t he
conmpounds of, t I pvention al so possess high affinity for m ne_D2
receptors &'quiﬁdgare thus useful for the treatnent of p Y28 q
psychoti c depression. Because these ligands interact with serotonin
S-HT[err] A receptors, they are also useful for the 15 treatnent of various
CNS di sorders such as anxiety, eating diserders, sexual -~ dysfuncti on,
addi ctive di sorders caused by ethanol or cocai ne abuse and rel ated
i1l nesses. : High affinity for the serotonin 5-HT[err] receptor
was est abl i sheef thy clairsad cognpolnads2eith xlmbeaoﬁwlndpmmpgepixbns andipsagisont,Cagdins Pl ace
[lerr]H 8 CHOGfidh biVoicamtl Fh danlxxdéﬂrgéamaw‘?@kﬁﬁ 4 gaag gt o "
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recept or foIIovmn lg proce ure uroc
1685 (1985). 'b‘ ﬁ!?yel’?‘g‘“ Wa&&gﬁ%ﬂt FECEPIon $AbBIpey The

WO 97/ 17343 anxmlync and antidepressant acnvuy of these agents are believed to be, at least

(he ol aimed coEEutlc "G PR TS e i (Y ey o iofor e O
agent s g\}ﬁ%éggé hls£)} 13301301384 huekiydi Gﬂytltszc*aﬁdl Wa 575 epBéksant
activity in cllnlcal trials and whi ch display potent affinity for the

S-HT[err] serotoni MffiafitgPérthe BopinkiRE€ D2 TB&pior was c@ﬁt‘h@:w 'b%‘i xﬂ&ﬂfi ation of
ant i depressant act I‘i‘/’féﬁ %/x of, these agents are believed Teas

partially, dué perimental teg procedyre of Segmenyand ﬁahmﬁmmaeﬁomalar
Eur. J. 10 Eﬂaanmhgiy.ZOiQﬂﬁS-lmQ,Ql%L Wherdis hohd@eniftd rhiigiHatal braindskid is

Psychi at . 199%nctfbgted%ih'35i}(-quinpirolc and various concentrations of test compound, filtered
and washed and counted in a Betaplate scintillation counter. The results of this
testing with compounds representative of this invention are also given below.

15 Inhibition of 3H 5-hydroxytryptamine uptake was established using a
modification of the procedure of Wood and Willie, J. Neurochem. 37:795, 1981.
Crude synaptosomes prepared from rat frontal cortex were utilized and nonspecific
uptake was defined as that occurring in" the presence of excess (10 uM) fluoxetine.
ICs0's thus determined for standard clinical antidepressants are 71 nM for fluoxetine,

20 120 nM for imipramine and 240 nM for zimelidine.

The results of the three standard experimental test procedures described in the
preceding three paragraphs were as follows:

25
Inhibition
D2 Receptor Affinity 5-HT A Receptor Afffinity 5-HT Uptake
Compound IC50 (nM) IC50 (M) IC50.M)
Example 1 116.00 5.60
30 Example 2 82.00 5.70
Example 3 1.30 6.00
Example 4 102.00 8.05

Example 5 6.50 0.06 52



Affinity for the dopam ne D2 receptor was established by a nodification of
the standard experinental test procedure of Seenen and Schaus, European
~Journal of 10 Phar macol ogy 203: 105-109, 1991, wherein honogeni zed rat

striatal brain tissue is i ncubated with 3H quinpirole and vari ous
concentrations of test conpound, filtered and washed and counted in a
Bet apl at e sweigdrnhigati on counter. The results of this PaTESSO5A27SM t h

conmpounds representative of this invention are also given below. 15

I nhi bition of 3H 5-hydroxytryptam ne uptake was established using a

nodi fication of the procedure of Whod and Wllie, J. Neurochem 37:795,
1981. Crude synapt osones prepared fF8emrat frontal cortex were
utilized and nonspecific upt ake was defl ned as that occurring in the
presence of ex ess % 0 pM flI etine. (ﬁr]'s t hus determ ned for
standard cli n| | depressants are 71 ano uoxetine, 20 120 nM for
i m prani ne andEzmplnIVI for zilZ@0di ne. 6.74  The results of the
three standar degyppeigment al t qpd; procedures desgss bed in the pr ecedi ng
t hree paragrap )

re as foll :
I nhi bition g" welg ézt\I@)Receptor Affln(???/ 5-HT[err] I:-’lé%eptor
Afffinity S SExampletifike 0pound 1 err] oM

AT G0N ey ate 0
. a e . e
1.30 "Bxample 12 ¢ oo81~550 Exanple 4 010 102. 00 Eﬁggp
8. 05 Exaniixemple 13 3. B0 0.12 0.06 154
i;%w US06/ 1727 exBrhpik 1343 4.75 0.81 o
Exanpl e 6 i6 Example]s o 030 2. 48 Exanpl e 7
1225. 00 Example 16 B.5% Exanpl e $86 0.61
0.35 Exaff@xsmﬁle 17 Fsh 00 3.77 0.80
738 5 Exanpl eéample 18 &%9 3.95 1.94 Exampl e 11
2.37 .5
Example 19 72 00 5.50
15  Example 20 0.13 5.90
Example 21 0.76 5.80
Example 22 49.75 16.00
Example 23 6.63 0.56
Example 24 20.45 9.29
20

Hence, the compounds of this invention demonstrated high affinity for the
serotonin 5-HT 1 A receptor subtype, as well as the ability to block the reuptake of
serotonin and are therefore useful in the treatment of depression and related CNS
disorders such as anxiety, sexual dysfunction, eating disorders, addictive disorders

25 caused by ethanol or cocaine abuse and related illnesses. Certain of the members of
the invention also demonstrated high affinity for dopamine D2 receptors and are thus

useful in the treatment of schizophrenia and psychotic depression.

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

30 neat or in combination with conventional pharmaceutical carriers. Applicable solid
carriers can include one or more substances which may also act as flavoring agents,
lubricants, solubilizers, suspending agents, fillers, glidants, compression aids, binders

or tablet-disintergrating agents or an encapsulating material. In powders, the carrier

is a finely divided solid which is in admixture with the finely divided active

35 ingredient. In tablets, the active ingredient is mixed with a carrier having the



Exanpl e 12 1.55 0.10 2380

Exanpl e 13 8.13 0.12 154

.+ .Exampl e 14 4.75 0.81 10 Exanple 15
0. 30 4. 85 Exanpl e 16 13.59
4. 86 EX le 1 3.50 3.77 Exanpl e 18
18. 45 WS firsed 3. 95 Exanpl e 19 72. BGT/USI6NT275
5.50 15 Exanple 20 0. 13 5.90 Exanpl e 21
0.76 5. 80 Exanpl e 22 49. 75
16. 00 Exanpl e 23 6. 63 -9 0. 56 Exanpl e
24 20. 45 9.29 20 Hence, the

conmpounds of this invention denonstrated high affinity for the
serotoni n 5- HT| Aecessagptompression properties in\eitable prdpbioaband dompatte®inhik skape

reupt ake of and 4R mcbo%&stata&ea%fe&r,ﬁe gtvgn'xﬂ. % dg%e&ttp?péavs’f

depression and rel ated CgIS ]g%sorders S éﬁ?i nxi et'y, "Sexua

dysfunction, ealtBRg ditsoPible sglid; capmery ingluds, for £xample, calcium RBsRhaanol

or cocai ne abus@agensiune bigarewd, fald, megse dactdSes dexirin, ofardhh gelmbnyivellslosf methyl t he

I nvention al§o t ' | & ] . d are
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t hus useful jn the treatnent o psyc
depr essi on. and 1on exchangBfesSlSonpounds of this invention may be
adm nistered orally or parenterally, 30 neat or in conbination with

conventional phar ”acﬁfdbi'dcﬁhiéf'@ﬁﬁm%% %sedoﬂmr{:ﬁ‘a?ilﬂg?oﬁ%r{sd us cnsio?l@,réxﬁlﬁgi?ns?an
I ncl ude one or nbre su sltance i ch ,maéﬁa So_act  as ffaeorl n%_a ent s,

| ubricants, sol $JFP§ 2 5,"“?05%5‘?18‘?‘??’(5 iggtedteat of this ipventign rem e disselypdoBssi on
ai ds, bindel® suspergled imbphardtaitioalbr apcepitabig liqujd khsien suchras evapatIbrghhin g

material. 1n poyslens, a biiRufedsf o or phanﬂaféeu‘?icilig%‘ddpt%ﬂ ol Or 34 i’ﬁ:c"%n?&; s

in adm xture with .the finely divided. active 3 nqr.edient, In bl , the
active ingredi et FSH ﬁ%a’éﬁ otlli;frasuggl?lﬂpixrm%ﬁn?@ P&‘g‘“"es such as “Rif‘) 187343
PCT/ US96/ 17275 emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending Qgents,
necessary CONpr f§cieRihgPiRAR! (coR¥s, Viscodity 30LRalFORMbIIARRS oARY %gg d in
t he shape 5 a?aga sigzeéﬂesifred.d Theer?%%méerfgﬁld t abl e'gbqg .prrg?er ?‘Bﬁd
contain up td 9SuHable PHEPR vl@m carriers 1o @ paregieral pgraimisgption giude o
i nclude, for exwafst articalady genighing pHditives as above exngelbdownies vaves peeferalaly c,
sugars, | act oz_esod@lﬂx b%rbﬂxyxﬁétl%ﬂ iééllul?k?'sléiu'tian), ﬁﬁ{:ﬂdﬂ Gﬁcﬁudiﬂ?hﬁﬂghydﬁc alcohols
ol ting waxes i poynydid TR e.§ Shtycbi SRa R bt aVeLYid Sls' @ s Bacrionsted

coconut oil and arachis oil). For parenteral administration the carrier can also be an

20  oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used
in sterile liquid form compositions for parenteral administration.

Liquid pharmaceutical compositions which are sterile solutions or suspensions

can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous

25 injection. Sterile solutions can also be administered intravenously. Oral
administration may be either liquid or solid composition form.

Preferably the pharmaceutical composition is in unit dosage form, e.g. as
tablets or capsules. In such form, the composition is sub-divided in unit dose
30  containing appropriate quantities of the active ingredient; the unit dosage forms can
be packaged compositions, for example packeted powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit dosage form can be, for example, a
capsule or tablet itself, or it can be the appropriate number of any such compositions
in package form.
35



and i on exchange resins. Liquid carriers may be used in
preparing sol utions, suspensions, emnulsions, syrups and elixirs. The
active ingredient of this invention can be dissolved or 10 suspended in a
" pharmaceutically acceptable liquid carrier such as water, an organic
solvent, a m xture of both or pharnmaceutically acceptable oils or fat. The

liquid woddifayer can contain other suitable pharnmaceutpicgalssarigtst i ves
such as sol ubilizers, enul sifiers, buffers, preservatives,
sweeteners, flavoring agents, suspending agents, t hi ckeni ng agents,

colors, viscosity regulators, stabilizers or osnpb-regulators. 15 Sui t abl e
exanples of liquid carriers for oral and ¥Warenteral adm nistration include
wat er (particularly containing additives as above e.g. cellul ose

derivatives, prefer sodi,um car boxymnet.h | ul osg .sol ution),

al cohol s (i ncl udi ng‘?ﬁ%%%sﬁ%m ke ‘éﬁegdﬂgfc treatmént °Jr%5p5 %ﬁ gd%ﬁr‘&%’r%l% e.g.
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I nj ection. St er |e? sol ut?oléér;:@can tﬁé‘&(}i’?& é‘Jté a rtaa\glgégﬁs‘?% O al
admi ni st r at i onnNMapnde aglailychunpangddsd nangtsd'momj abanpldsi i dmut @&Snmg/day, the

Preferably thec&ﬁﬁ&dﬁ‘é%’f'%ﬁ@hcﬁﬁ@?ﬂ%ﬁd Qé‘dbs%d'lﬂuidﬂytat 4654805 RighdayCarid aS
tablets or apsules In.s L Vi |n uni t

hooe 50 O 40P Rteang Ciste % o & etimich GofRE Rt 3bout e Ry dor tht et mufe o

uni t dosage f orerapanad indicated, guprasackaged conposi tions, for exanple packeted

powders, vials, ampoules, prefilled syrlnges or sachets contai ni ng
l'iquids. The unit dg@sage formc b oF 1,€%a ca sule o

tablet itself, or ?ﬁe %ﬁlogggteﬁ%xgxggspﬁ% aEhg PR °|Xn glrepghsflntg o %‘él tions
i n package for nfthwnvemlon WO 97/ 17343
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20 To 2.0 g (10 mmole) of indolebutyric acid in 100 mi of dimethylformamide
(DMF) was added 1.5 g (10 mmole) of hydroxybenzotriazole hydrate and 1.3 g (10
mmole) of diisopropyl carbodiimide. The mixture was stirred at room temperature
for two hours. (S)-6,7-methylenedioxybenzodioxan-2-methanamine (2.1 g, 10
mmole) was then added and stirring continued at room temperature for 15 hours. The

25 solvent was removed in vacuum and replaced with 250 mil of methylene chioride.
The mixture was washed with 150 ml portions of 2 N HCI, saturated sodium
bicarbonate solution and brine and dried over sodium sulfate. Filtration,
concentration in vacuum and column chromatography on 100 g of silica gel with
methylene chloride as the eluant gave 3.0 g of the desired amide.

30

Lithium alominum hydride (0.86 g, 22.8 mmole) in dry tetrahydrofuran (THF)
(100 ml) was placed in a three-neck flask which was flushed with nitrogen. The
amide (3.0 g, 7.6 mmole) prepared above in 50 ml of dry THF was slowly introduced
through a syringe to the LAH suspension in an ice-bath. The mixture was then stimred

35 at gentle reflux for 48 hours. After the reaction mixture was ¢ooled to room



The dosage to be used in the treatnment of a specific state of depression or
psychosi s nust be subjectively determ ned by the attendi ng physician. The
_variabl es i nvol ved include the specific state of depression or
psychosis and the size, age and response pattern of the patient. As
with all ant%egg;lgﬁgant/anti psychotic agents, the 5 nost glgsihaPhss dosage
regimen for a given patient is determ ned by begi nning treatnent at a
| ow dose and then increasing the dose to achieve the desired effect.

Based upon the potency of buspirone at the 5HTA receptor at about an
ICerr] of 30 nM and a daily human dose. range from about 15 to about
65 ng/ day, the conpounds of this invention would be dosed initially at
about 0.05 ng/day and 10 increased gradually to a maxi num dosage of about
50 ng/ day for t tempesaiure, Hothydrnde was carefulip destroyediwith el of Ly rmaixture of THF

The fol |l owi Ng exadwaRs il Ad iteibhdl Srrify RMaSetiinbaNaol5 i Bf 230 NAOHY Solution

(I;;)(XE/(I;E Edi %Ias tagé l)rc]:gfgrl]l 'tcogx'c p]fc5cipitatc of aluminum hydroxide. The precipitate was

[ (6. 7. Di hydr o- 1 fillertidnd | vashed Wity dichlorpipethensdisepropanel (3/)nseivtion] -The-filirmei ndol
6'3_ . |2]9 5  was thed dfic@ oVer(akBydrond @»)diu%i sulfag) l{igbtéwlha ema.?,hﬂlacédlml@% fie oOf

i me or mam de . . . .qopl e
hydr oxybenzot ri g‘f?)P?ﬁ%@?%%“?M%ggg Tg' \gh:{c so[l% lﬁré)g) 8? W?%b?)srq&)pﬁhe
car bodi i mi de. THiree haseiofi the preducvasidisselved inreghgnolrdiethyrethen (k1) and trefited withd
hours. (S)-6, 7- Keisdiopaflic TPOWY ] DsaAmdleied BReaRé (9 éndntoer dthe title
nmol e) was t hen dd(gug?%g\gﬁﬁ%%‘%@ggy#%tléﬁgggt'%%r@gg\ﬁée&per ature for 15

hours. The 25 s n-vacuaum*arn ceéd with 250 m of
met hyl ene cBPori de. The m xture was washed with 150 m portions of 2 N

HCl , saturated Eianannal AnalysibfaraChpa4aNo@ot HCl on and brine and dried over
sodium sulfate Ei.l A raatbof, . ncentration in vacuum and col unm
Shlct 33 94 M. 67

chr omat ogr aphy W th met hyl ene chl oride as the
el uant gave 3.0Fguad: €.H3.43cHi 684 Naditde. 30 Li t hi um al um num
hydride (0.86 g, 22.8 nmmole) in dry tetrahydrofuran (THF) (100 M) was

pl aced in a4three-neck flask which wasghl W th nitrogen. The
am de (3.0 ng 7.6 mmol e) prepared abovgx‘#ﬁggﬂrﬁ of dr

i nt roduced 4l Hokg ol 3-y DUt i-{ d-miethoxy4is d-dih vdro-Denzoil 41 OXIR- 2~ ¥imetny )
m xture was then stirred 35 at gentle regimingk for 48 hours. After the
reaction m xture was cooled to room WO 97/ 17343
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3-Indolebutyric acid (1.3 g, 6.5 mmole), 1-hydroxybenzotriazole ]ﬁ%dr-atc (1.1
20 g, 7.8 mmoie) and 1,3-diisopropylcarbodiimide (2.4 mi, 15.6 mmole) were combined
in 100 ml of DMF and stirred at room temperature for 2 hours under a nitrogen
atmosphere. To this was added dropwise (S)-7-methoxy-2,3-dihydro-1,4-
benzodioxin-2-methanamine hydrochloride (1.5 g, 6.5 mmole) in 50 ml of DMF and
the mixture was further stirred for 24 hours. The solvent was removed and replaced
25  with dichloromethane. The mixture was then washed with H20. The separated
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated in
vacuum. The residue was chromatographed on a silica gel column using ethyl acetate
as the eluant. Evaporation of product fractions gave 1.5 g (61%) of the desired
product, (S)-(7-methoxy-2,3-dihydro-benzol1,4}dioxin-2-ylmethyl)-4-(1H-indo}-3-
30 yl)-butanamide, as a foam,

Lithium aluminum hydride (0.74 g, 19.5 mmole) in dry THF (100 ml) was

placed in a three-neck flask which was flushed with nitrogen. The amide (1.5 g, 3.9
mmole) prepared above in 50 ml of dry THF was slowly introduced through a syringe

35 to the LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux



tenperature, the hydride was carefully destroyed with 5 m of 1:1 mxture

of THE and water in an ice-bath. Stirring was continued as 15 m of
. 2.5 N NaCH sol ution was added to coagul ate the precipitate of al um num
hydr oxi de. The precipitate was filtered and washed with

di chl or onet hane/ i sopropanol (3/1) solution. The filtrate 5 was then
dried over wuhwadrmsis sodium sul fate, filtered and concent rexdTeaekes/ernzgs ve t he
free base of the desired product as an oily white solid (1.4 g, 3.7 mmol e,
48% . The free base of the product was dissolved in ethanol-diethyl
ether (1:1) and treated with 4 N i sopropanolic HO (0.9 m, 3.6 nmole)
to give the (S) enantioner of the title -32- conpound as a white solid,
hydrochl oride salt, mp. 185-186 [err]C. 10 El emrental Analysis for:

o R INEDA Rt g8 ousS Kl Hhe reacnid nilRture Was LoBied 1d Yoo Eiperarure, BRI ,
[ 4- (1H- | ndol - 3%ap ranefilly| desteayedwtitiok gl 2f 3:laminpue of FEHZa{d| wattrdin amiiee-batl. net hy
1) - Stirring3wdstdatiafRd ay 15 eidF 205 NINaOH solftich WAdald to coagulate the
1- hydr oxybenzot ri azol e?f}rﬁflg’at e

1.1.20 7.8 mmol e). an .
1, 3- di i sopr opy PESIRHIS ginEs &W’f’gﬁS%g RFRSIPA Ievﬁfsei)ﬂé%?’?g%ﬁ”h"d with, 100
m of DVF aAd dichiorexethane/isopsopangl B usadutiasy  Thpdiitreteywae thea diied ogen
gt mosg_her e. ;o ahﬁ]&oﬂsagoaﬂﬁeﬁnﬁfeﬁfrm@ﬁ eﬂl wcgnéaahg&gy- ?hf-cmdeyﬁwu% Was N
enzodi oxi n- 2- ami ne r | de ,_ 6.5 D n 0
and t he mwgo%ileq o é ﬁglr%ag{ ‘?s?'@j&?%thng‘cﬁtﬁwmfﬁéﬁéﬁ?% eWﬁL
renoved and repéciueds glgants gigive U8 gHeTh ok mimnle) of Tedresi basanfexpersedipneducias hed

Wi Ej h Her Ir % O Togn SEPTRSHreSbase was BisSMBGN kMU, ¥RTEAMWitEANIYHHopaROdIOU S
sodl um su

te, . filtered a ncentrated, i.n vacuu e residue. was
chr omat ogr a hecﬁl‘gﬁﬁa%’sﬁ ’PF‘8§%‘E&%‘6 D‘ﬁ“%} ‘ﬁgT‘H et RO tgc,gé‘fegbeé@} enantgmet of,
el uant. Evapor &hetil¢ comppenschs@whiteselid. srpnodwgmwchlondesajtemop 151-13%C. desi r ed
product, (S)-(7 -nmethoxy-2, 3-di hydro-benzol] 1, 4] di oxi n-2-yl met hyl ) -4-(

| Hi ndol - 3- 3051;%}@1%‘1&%?}@%@% g§6%{)9am; Li t hi um al um num
hydride (0.74 g, 1I9. e m%(ryy F" (100 m) was placed in a

t hr ee- neck fl agm i GIOSW8sH $.UEMbA M t h nitrogen. The amide (1.5 g, 3.9
mol e) prenar eFoaRR Ve, 452858, 6165:08, 6ty THF was sl owl y introduced through a
syringe 35 to the LAH suspension in an ice-bath. The m xture was then
stirred at gentle reflux WO 97/ 17343
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20 3-Indolebutyric acid (1.0 g, 5.0 mmole), 1-hydroxybenzotriazole hydrate (0.8
g, 6.0 mmole) and 1,3-diisopropylcarbodiimide (1.9 ml, 12.0 mmole) were combined
in 100 ml of DMF and stirred at room temperature for 2 hours under a nitrogen
atmosphere. To this was added dropwise 7-hydroxy-2,3-dihydro-1,4-benzodioxin-2-
methanamine hydrochloride (1.1 g, 5.0 mmole) in 50 ml of DMF and the mixture was

25 further stirred for 24 hours. The solvent was removed and replaced with
dichloromethane. The mixture was then washed with H2O. The separated organic
layer was dried over anhydrous sodium sulfate, filtered and concentrated in vacuum.
Chromatography on silica gel using first dichloromethane and then 2.5% methanol in
dichloromethane as eluants gave 0.3 g (16%}) of the desired product, (7-hydroxy-2,3-

30 dihydro-benzo[1,4jdioxin-2-methyl)-4-(1H-indol-3-yl)-butanamide, as an oil.

Lithium aluminum hydride (0.30 g, 8.0 mmole) in dry THF (50 ml} was

placed in a three-neck flask which was flushed with nitrogen. The amide (0.3 g, 0.8
mmole) prepared above in 20 ml of dry THF was slowly introduced through a

35  syringe to the LAH suspension in an ice-bath. The mixture was then stirred at gentle



- 12- for 48 hours. After the reaction m xture was cooled to room

tenperature, the hydride was carefully destroyed with 5 m of 1:1

m xture of THF and water in an ice-bath. Stirring was continued as 15
m of 2.5 N NaCH sol ution was added to coagul ate the precipitate of
al um num hy Lde  The precipitate was filtered and washe CW“E

di chl or onet %ﬁé#@spropanol (3/1) solution. The filtrate vvgs t ghrlll’g’rsi ed
over anhydrous sodiumsulfate, filtered and concentrated. The crude
product was chr omat ogr aphed on a silica gel using first ethyl

acet at e/ hexane (9/1) and then ethyl agetate as eluants to give 0.8 g
(56% 2.2 nmmole) of the free base of expected product as an oil. The

free base was dissolved in ethanol, treated with 4 N isopropanolic HO 10
(1.1 m, 4. 4 muflex foridft kouesi plterabereagrianmigiuse Wps caslddeto roomgémperathi, the)
en?tnt | omer gg . hySdﬁdF Msk%&tuﬁymg?mdms nlﬂ dﬂlﬁ‘!llttﬁxﬁﬁé bﬂnﬁ%%% HideO rH ICIde
salt, mp. - rr.] C . nent a YA r: .
Calc'd: C 65. 5%?‘§H,5e‘ ring way cogtigeed; a3 Tééﬂn@%ﬁé@?‘é@;“ﬁ‘m&%@; “1%3 8075
EXAMPLE 3 coagulate the precipitate of aluminum hydroxide. The precipitate was filtered and
3-[4- (1H 1 nd9l - Fashed waik! didiéromethaneaborbpadolX3Hi) Byidic. DR ZRlirdte Aaddfidd Goel- O

20 3-1ndol,ebut yr,i c ac

1.d ( ,. 5. 0 muol e
_hydr oxybenzot r PSS SPHuR é“t‘ﬂ%ﬁlmmﬁ adl% %‘."l&‘%%de) llaﬁdcmde product was
1, 3-di i sopropy| clwotratigraghed ¢ sflioal gellpsiog rfinst &)S%earsl chambiSfedoethanol iin 100
mt of EIVF ang s‘?iﬁr‘uﬁ?&néﬁamﬁg&r@lgﬁ@@r éﬂrél”?lﬁhé gss %,hgygﬁnaﬁﬂgf R fide! b6 SR
at nosphere. To this was ed.dr se 7-hydr oxy-2, 3- di ro- .
, 4- benzodi oxi n-?‘-pccm\évaprﬂ%'{cﬁaﬁra{ﬁi tﬁge G r%%sh%ﬁ(gsfo?‘&éé_‘Cl’piga?&ﬁfrﬁatﬁ%o“f'& 4.ihrl| 50
mM of DVF al@ tisepropanolic ElGLE$.149nl, P36 mmasle)sandipresipitated with digthyketheT e givel vent

was renoved andeheqipk 36:8PouMdab a white selids Ry de6ehIoRidB Afarter Hygrabd, ¥d.p11205-@0F °Chen
washed with H20. The separated organic | ayer was dried over anhydrous

sodiumsul fate, filtered and, concentrated in v u Chr omat ogr aphy on
silica gel usinElemental Apalysis for (2} %‘oﬂigh’eﬁgg’?&m met hanol in
di chl or onet haneCalg'delo snl 5 WaHS3; N, 3.19 (16% of the desired product,

(7-hydr oxy- 2¢ 3- 230, .. ) )
di hydr o- bengso[ 1—% i &Pﬁ‘?g’-}r{r‘eﬁ'?’lzyllq)’?ﬂ-z(l H i ndol - 3-yl ) - butanam de, as an oil.
Li t hi um al um num hydride (0.30 g, 8.0 mmle) in dry THF (50 m) was
placed in a three-neck flask which wasEXAMIPIEI4W th nitrogen. The am de (
) e ex () AAS Q

0.3 g, 0.8 R L Al ) 0

i ntroduced throug 0 S

mxture was then stirred at gentle  Ymethyl-amine
20

5-Benzyloxyindole-3-propionic acid (2.7 g, 9.1 mmole), 1-hydroxybenzo-

triazole hydrate (1.5 g, 10.9 mmole) and 1,3-diisopropylcarbodiimide (3.4 ml, 21.8

mmole) were combined in 200 ml of DMF and stirred at room temperature for 2

hours under a nitrogen atmosphere. To this was added dropwise 2,3-dihydro-1,4-

25 benzodioxin-2-methanamine hydrochloride (1.8 g, 9.1 mmole) in 50 m! of DMF and

the mixture was further stirred for 24 hours. The solvent was removed and replaced

with dichloromethane. The mixture was then washed with H20. The separated

organic layer was dried over anhydrous sodium sulfate, filtered and concentrated in

vacuum. The residue was chromatographed on silica gel using first dichloromethane

30 and then 2.5% methanol in dichloromethane as eluants to give 3.2 g (79%) of the

desired product, (2,3-dihydro-benzo[1,4] dioxin-2-ylmethyl)-3-(5-benzyloxy-1H-
indo}-3-ylI)-propanamide, as a light tan solid.

Lithium aluminum hydride (2.7 g, 72 mmole) in dry THF (200 ml) was placed
35  in a three-neck flask which was flushed with niwogen. The amide (3.2 g, 7.2 mmole)
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refdux for 24 hours. After the reaction m xture was cooled to room
tenperature, the hydri de was carefully destroyed with 3 m of 1:1

m xture of THF and water in an ice- bath. Stirring was continued as 10
m of 2.5 Nwésdhissal uti on was added to coagul at e t he yrrecdopnzed e of

al um num hydroxi de. The precipitate was filtered and 5 washed with

di chl or onet hane/ i sopropanol (3/1) solution. The filtrate was dried over
anhydrous sodiumsulfate, filtered and concentrated. The.crude product was
chr omat ogr aphed on silica gel using first1®:5%and then 5% et hanol in

di chl or onet hane as eluants to give 0.1 g (38 % 0.3 mmole) of the free base

of expect ed C wa i ssol.v t hanol , treated

Nth 4 N 10 i BESRSRANIS o A o By TRy Sy SRatesn hibeeh p BT Wit h -
di et hyl et her tld\Hjisuspension intap dcerbagh. eThmmp@undvaadrea stifred at geotie flux for 24
hydrochl ori de, ngysr tﬁ&rm&é’&ﬁn mikfire WRScodled thebdnh Q:mperature, EE%M@JW\S

L ) AR S ot L 1 R o o

EXAMPLE 4. 5§ Snrnng was connnued as 15 ml of 2.5 N NaOH solution was added to coagulate the
[ 3- (5- Benzyl ox xta&dﬁﬂ alémitluir Rydreaitid.- TRe %m@iﬂit&dr\%stm%&{ hnd*ivained ivAr -

y] met hyl ) - am ne Q r oni,C_ac ,

9.1 mvl e), Hﬁ?y&wbcg}]ongelxsopmpaqoﬁ’ @ﬁoﬁoié%ﬁ%?g"t @%E’% ‘%"gdimi@v@' aﬂﬂ%{'@'ﬂs and

1, 3-di i sopr opylsg@nmifam fiser¢dand enncemmted. The gurmmyl @yodmer @.Tphrivihivhdwasn 200

;ﬂt ngf Eg/rFean $ O%&éxﬂdgiﬁhtﬁ&@ mﬁlﬁﬁpﬁiﬁﬂea%@ waQkakén up in dl&ﬂylfé‘théiri@l@ bisSolfd! I 0gen
S | DWW S

benzogl oxi 92 §8PR %eﬁ}%% oeh nm?’a ?tlc’fgb X(H QE ?’?ﬁ%’f"’é’)was Fead ittt e

and the nmidisopepsnelic HEuRE} PH (< 3 tosdford he 2isle sompaund A an offi-white solids

renmoved and r epha@afdrochloridé (07 gicfhth@! PIeegigeage. The mixture was then washed
wi th H20. The separated organic |ayer was dried over anhydrous sodium

sul f at e, filter«?d and copce t(%%qeﬁéi& vacuum The resi due was
chr omat ographematﬁﬂé&%g% TH@8N2P3 ¢ H&il chi or onet hane 30 and then
2. 5% nmet hanal  iCaled:o0) 697aNHL leNaN, 03l uants to give 3.2 g (79% of the

desi red product zﬁoﬁ , 4]
di oxi n- 2-yl met WS ’(@%niy?ggﬁ I ndol - 3-yl ) - propanam de, as a
| ight tan solid. Li t hi um al um num hydride (2.7 g, 72 nmol e)

in dry THF (200 rﬂ) was placed 35 mWeck fl ask WhICh was fl ushed
with nitrogen. T Tk Ghe ( 4

20

The benzyloxy compound (2.0 g, 4.7 mmole) recovered from the mother

liquor above in Example 4, was hydrogenated for 24 hours in methanol (200 ml) with

0.5 g of 10% palladium on carbon. The catalyst was filtered off and the filtrate was

concentrated to afford a foam. The crude product was chromatographed on a silica

25  gel column using ethyl acetate as the eluant to give the free base (0.83 g, 2.5 mmole,

52%) of the desired product. The free base was treated with 0.25 M of fumaric acid

in ethanol (11.0 ml, 2.75 mmole} and diluted with 20 ml of ethanol to give the title
compound as a tight tan solid, (2:1) fumarate, quarter hydrate, m.p. 222-223 °C.

30 Elementa! Analysis for: C20H22N203 + 1/2 C4H404 « 1/4 H2O
Calc'd: C, 65.90; H, 6.16; N, 6.99
Found: C, 65.97; H, 6.05; N, 7.05
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* prepared above in 75 m of dry THF was slowy introduced through a syringe
to the LAH suspension in an ice-bath. The m xture was then stirred at
gentle reflux for 24 hours. After the reaction m xture was cooled to
room terrpera\vﬁ?r EARE T hydri de was carefully destroyed PRTUTPSI7ATS of 1:1
m xture of THF and water in an ice-bath. 5 Stirring was continued as 15
m of 2.5 N NaCH sol ution was added to coagul ate the precipitate of

al um num hydroxi de. The precipitate was fi{dered and washed with
nmet hyl ene chl ori de/isopropanol (3/1) solution. The filtrate was dried over

anhydr ous sodium sul fate, filtered and concentrated. The gummy product
(2.7 g), which was pure enough V\AW’[ her pur| fication, was taken
up in diethyl ] o (] ] nount

of ethanol. The *S6TUtToN W " ' \

oD ant i |

pH < 3 to afford the title corrpound as mwmhlte SO|Id
nmono- hydrochloride (0.7 g) of mp. 212-214 [err] El enental Anal ysis
fCOV69C§(7)H[ arﬁl N203 Ns'@ %isoxyug’dlg 3jpgp1§r?tc74amk| (? 807g, N, ob- r(r))mole), K);FJ,EE
5 y&roxybenzotnazole hydrate (0.97 g, 7.2 mmole) and 1,3-diisopropylcarbodiimide
|3- [ 3-[ (2. 3- Di hy@2.8-thkridof inddle) wmene&ngaheu(eimyso N MNDMID and \titred Ht "a&ﬁ} -5-0

20 4 I rom
t he not her &%?ﬁ?%%i&ﬁungx&@&ﬁg&f a%“gsgﬂﬁyd;r(z)genalﬁlgéd‘{ﬂg%?‘fﬁv (c)i7ur sin
met hanol (200 r’rf’)eﬂwxﬂ’f‘? 3- d'hydU‘b“‘d’eB’Wdl‘U% APetBgIannG Rydraekeride Thd &a8.81 yst

was filtered0of inmote) inh%0 fnl lof DM awchshe mixwure ovus it tstieted dod§ oeksa Theam

The crude produg&wﬁm aﬁ%aaaé@w@agﬁ PRt St rsf'axe m n%'?g agmeng
oXFL 4

ethyl acetate as_t re
SR)? ym

2} t
529 of the desife p‘?’é}ljﬁgb ﬂﬁ% °pyrals Ségagm\%a%ertvyaé
fumaric acid suifate, filteted and toncéritrafedrih va@uib Tivotsdueavad cirdmitegtaphiedlon 20 i

of ethanol to giiga Ea‘%sx'hh k& dichloromdtINR AH the A3 5% lrdc‘élﬁhol“ﬂ'ﬂ:c?nfﬂr{nﬁc [].[;ﬁ as)

for . Co HoanB0s Shiaitstockinh b & (0B 86 the Gesited grodyrt, Emediagey 2, iyt
6. 99 Foundbenzg] 1,418i08in-2-pmety)3-(NpenZylogy- 1 H-indol- 3~yl)—propanam1dc, as a llght
tan solid.

Lithium aluminum hydride (2.0 g, 54 mmole) in dry THF (200 ml) was placed
20  in a three-neck flask which was flushed with nitrogen. The amide (2.6 g, 5.4 mmole)
prepared above in 75 ml of dry THF was slowly introduced through a syringe to the
LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux for 24
hours. After the reaction mixture was cooled to room temperature, the hydride was
carefully destroyed with 5 ml of 1:1 mixture of THF and water in an ice-bath.
25  Stirring was continued as 15 ml of 2.5 N NaOH solution was added to coagulate the
precipitate of aluminum hydroxide. The precipitate was filtered and washed with
dichloromethane/isopropanol (3/1) solution. The filtrate was dried over anhydrous
sodium sulfate, filtered and concentrated. The crude product was taken up in diethyl
ether and filtered to remove insoluble material. The ether solution was treated with 4
30  Nisopropanolic HCl until pH < 3 to precipitate a solid, which was recrystallized from
ethanol to give a white solid (1.8 g) of [3-(5-benzyloxy-1H-indol-3-yl)-propyl}-(7-
methoxy-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-amine hydrochloride, m.p. 212-

214 °C.
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EXAMPLE 6

3-{3-[(7-Met hoxy- 2. 3-di hvdr o- benzo[ |, 4] di oxi n- 2-yl net hyl ) - am nol - propyl }-
1H i ndol - 5- ol

5- Benzyl oxywaodeheu3- propionic acid (1.8 g, 6.0 mmole),pcrhiseen7275
hydr oxybenzotri azol e hydrate (0.97 g, 7.2 mmole) and
1, 3-di i sopropyl carbodii m de (2.3 M, 14.4 mol e) were conbined in 150
m of DVMF and stirred at room tenperature for 2 hours under a
ni trogen atnosphere. To this was added dr &w se 7-
met hoxy- 2, 3-di hydro- 1, 4- benzodi oxi n- 2- met hanam ne hydrochloride (1.4 g, 6.0
10 nmmol e) inﬁoa gf Dl\nga,n I xture.was further stirred for 48
hours. The onAL g:ggQMQﬁ | aced with dichl oronmethane. The
m xture was th@alc'd: C, 6794sHe6314iN,5.6620. The separated organic | ayer was
dried over anh gl . fate, filtered and concentrated in
vacuum The reséﬁ'g@téjsc\ﬁla%(sgqgh@o%’gg’rsép ed on a silica gel using first
di chl oronet hane and then 2. 5% net hanol in dichloronethane as 15 eluants to
give 2.6 g 690% of Théebedegloxpdcompuhndt (1.8 7g,mei6hetyold) repdivdirabove was
benzo[ 1, 4] di oxi - t s 7 i 3 r i de, as
a light Rareg el 0 ok wouls i REIRYGP them i P02k loBARRYRR &F 3
mmol e) in dry FEPop2dde spplshwasfiliersd ofiand; the Sitrale was genckniratedsie VAsHER- was
fl ushed w th niThe egizine whb ehramamgrapRedorgsilica. gbl iy forst ethyl aciite Bad then alsee i n
75 mM of dry T Sl j . i AH
chealfi) 3 e Yol bOERE o QLU Z‘fﬁ@é’?%"#?’égig?‘)aéﬁﬁ a0ty

suspension_in an | ce- ure

m Xt . . gent.
for 24 10}, dtesdesiepd BRodiate LhE JoF DBSF WASATEdIed WiAR0-25.M Bmeris 4eiskinethanol
t enperature, ti{26hgd0i%emwmnde) and dibwadedvith lay addiionalyHdmbiof letianol. Af smialll

mxture of THF aﬁmmvm_%iade%a%a&ﬁbqﬁe&m%f b E&ﬁié&ﬁdwe%n o RiRURHaAS 15

m of 2.5 N NaQH spol ution ed 'to coagul ate t precipitate of
al um num hydr o@&%ﬁ%e’ﬁ'ﬁg%sggt was filtered and washed with
di chl or onmet hane/ i sopropanol (3/1) solution. The filtrate was dried over

anhydrous 15 Eigmdnsnasuiviiste: hiHbgNeO0,and cyenognt rated. The crude product
was taken up i Lethyl o her. and filtered to renove insol uble
material. The M@&I“J@I %né‘%gﬁtqsgat ed with 4 30 N i sopropanolic HC
until pH < 3 t &opadcC. 4t H, 6.22:3V.i685 whi ch was recrystallized from

et hanol to give a white solid (1.8 g) of

[ 3- (5-benzyl oxy- 1Hi ndol - 3-yl ) - propyl MM
met hoxy- 2, 3- di hydr o- benzo[ 1, 4] di oxi n- 22y )-am ne hydrochl oride, mp.
212- 204 | -

7-Methoxy-2,3-dihydro-1,4-benzodioxin-2-(N-methyl)-methanamine
hydrochloride (0.84 g, 7.5 mmole) in DMF (50 ml) was slowly added to the mixture
25  of 5-methoxy-3-(3-bromopropyl)indole (2.0 g, 7.5 mmole) and diisopropylethylamine
(6.5 ml, 37 mmole) in 100 m! of DMF with stirring and the mixture was heated at 80
°C for 24 hours. Most of DMF was removed and the residue was partitioned between
dichloromethane and saturated aqueous sodium bicarbonate. The organic phase was
separated and dried over anhydrous sodium sulfate, filtered and concentrated in
30 vacuum. The residue was chromatographed on silica gel using ethyl acetate as the
eluant. The combined fractions of the free base of desired product (0.76 g, 1.9
mmole, 26%) were concentrated, treated with (.25 M fumaric acid in ethanol (8.4 ml,
2.1 mmole), diluted first with 20 ml of isopropanol and then with a minimum amount
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- El emental Analysis for: C[err] H3ON204 . HC Calc'd: C, 67.94; H, 631,
N, 5.66. Found: C, 68.14; H, 6.24; N, 5.66. 5 The benzyl oxy

conmpound (1. mol e) prepared above was hydr og 24
' ﬁ’é’%’Bﬁg‘{“% | ' %%h%gg{?g%n The

hours in net OmM) with 0.3 g of 10% pal | adi um on
catalyst was filtered off and the filtrate was concentrated i n vacuum
The resi due was chromat ographed on silica gel using first ethyl acetate and

then 2.5% met hanol in ethyl acetate ag; eluants to give the free base
(0.3 g, 0.8 mole, 31 %9 of 10 the desired product. The free base was
treated with 0.25 Mfumaric acid in ethanol (3.6 M, 0.90 mole) and

di l uted with anofbekané wnafford thenitlecbmpoimaina!a. light samesolid, (2:1) firnarae} mgf 1®Bxane
was added to prggiymrtate the title conpound as an off-white solid,
(2:1) fumarate, mp.159-160 [err]C. 15 Elenental Analysis for:

Clerr] H24N2O4. 1/ 2 CAH404 Calc'd: C, 64.78; H 6.14; N, 6.57

Found: C, 64. 54E_qa&3légmm €23H28N204 ¢ 1/2 C4H404

(E>7<AN|\/EtLE72253 C"S‘m”lﬁﬁsfr‘56 2-yl nethyl )-[3-(5-meth | H i ndol -
- oxy- 2, 3-di hydr I n-2-yl met hy nmet hoxy- I ndo

3-yl)-propyl]- cgrﬁgﬁgzﬁ 615 kd6%

7- Met hoxy- 2, 3-di hydr o- 1, 4- benzodi oxi n- 2- (N- et hyl ) - net hanam ne

hydr ochl ori de (0.84 g, 7.5 ol e) in DkAMSLER) was slowy added to the
m xture 25 of 5-.net ho 3 -rm)ro |oIe(20 0 75mm|e and
di i sopropyl et hyl . ' e 2 e : L= MO ADEQ
stirring and0the m xture was heated at Bﬂlﬂl-j;ul [err]Cfor 24 hours Most  of
DMF was renoved and the residue was partitioned between

di chl or onet hane and tur ted ueous. SOdI u i.carbonate. Th ani ¢ phase
was separ at ed ai °87 '5@& f ‘bﬂ%’gqs(gél %mf @lﬁ‘i"f‘%lfé g?'q?'?’g*t@ﬂz"and
concentrat ed i nudgole\hydoayh{0.87Eeb. Beemellabamlaé 3cdnsquap3dgvzrhqslmnid@m 9inhl, ¢20gel

using et hyl acehﬁﬁcﬂc)aﬁerk r@:@ml:nned i sgmdl- of-'ifﬁFCé?nHtk'uH%&' af F&ﬁﬁ 'té?ﬁb'*erﬁﬁrcth?Zf ree
base of des;lg 5 roduct cgnt r%t ed,
0.

treated wit rR/qu'ﬁefFaW g °§?€§ﬂ°ﬁp%5f%aﬁ’8l ‘68"’ a3 *ﬁﬁe@ dropwise .??‘Y roxy-

dihydro-1,4-benzodioxin-2-methanamine hydrochloride (1.1 g, 5.0 mmole) in 50 ml

of DMF and the mixture was further stirred for 48 hours. The solvent was removed
and replaced with dichloromethane. The mixture was then washed with H2O. The

separated organic layer was dried over anhydrous sodium sulfate, filtered and

20  concentrated in vacuum. The residue was chromatographed on silica gel using ethyl
acetate as eluant. Fractions containing product were concentrated and recrystaliized
from ethyl acetate to give 1.6 g (68%) of the desired product, (7-hydroxy-2,3-
dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-(5-hydroxy-1H-indol-3-yl)-propanamide, as
a white solid.

Lithium aluminum hydride (1.3 g, 34 mmole) in dry THF (100 ml) was placed
in a three-neck flask which was flushed with nitrogen. The amide (1.6 g, 3.4 mmole)
prepared above in 50 ml of dry THF was slowly introduced through a syringe to the
LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux and

30  heating was discontinued after 4 hours reflux due to the formation of a sticky deposit
on the wall of the flask. After the reaction mixture was cooled to room remperature,
the hydride was carefully destroyed with 5 ml of 1:1 mixture of THF and water in an
ice-bath. Stirring was continued as 15 ml of 2.5 N NaOH solution was added to
coagulate the precipitate of aluminum hydroxide. The precipitate was filtered off and

35  washed with dichloromethane/isopropanol (3/1) solution. The filtrate was dried over



2.1 mole), diluted first wwth 20 mM of isopropanol and then with a m ni num
anount WO 97/17343
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of hexane to afford the title conpound as a light tan solid, (2:1)
fumarate, mp. 133- 134 [err]C El emrental Analysis for:

C23H[ er r ] N\Wé97i73gs CAHA04 5 Calc'd: C, 66.06; H, 6.65pcHusesittrs

Found: C, 65.66; H, 6.58; N, 6.13

EXAMPLE 8

3-{3-[(7-Hydroxy-2, 3-di hydr o- benzo[ 1, 4] di oxi n- 2- vl net hyl) - am no] - propyl }- 1H
10 - 1§-ndol - 5- ol

5 Benzyl oxyi ndol e- 3- proplonlc acid (1.5 g, 5.0 nnDIe) 1 hydroxybenzo-

triazole hydrat 3-diiso r od| 1.9
o0 M hablad St JufR, Bl kot R L e BLR Bl

t enper at ur e f oehromawgraphed sonynsidica gehi usingg finsta2. (s phd rtbt:n P& td:nthamgnadded
dropwi se 7- hydgigiiérofnethane as eluarts Ry £v® the¥ret &%‘Mé% pRRLEE02NS a

hydr ochl ori de %gﬁﬁﬁ(’% 5.0 nmmole) in 50 m and the mxture was
further stirre 28 hours. The sol vent was renoved and repl aced
wi t h di chl o¥ onet hane. The mi xture was then washed with H20. The

separ ated organi c | PyebenRAotl |c%ﬂ)_gé\d€d @I Y SmBRM U BrepdbddbBove iwaser ed
and 20 conce)t, aé%gtegggig{:g‘ lgfﬁgﬁ@%ﬂ@'gﬁﬂ ‘RC&% golﬁ%a:g Eﬁ on silica
gel using ethy o) Bt BFCE were
concentrat ed afaibonsasroaslyst. |leeeq;talyst was filtegyed efflapd thedidrate vas geaged with 0@25¢
(68% of the dEﬁl 6@&%&% in efahNdI0XM12038 mmole) to give 0.2 g of the title

di hydr o- be o[ X|n v, dr ox
1H-i ndol - 3%) % ,,g/ Zﬁ'&”)f“’g"’é@ﬁﬁp egRNe) hydsate, mp. 140-144 °C. | iy

al um num hydri 'y”%ﬁﬂ“@%o%ﬂlp%s pl aced in a
t hr ee- neck flaw@bzms{fdmhgdswth nitrogen. The amde (1.6 g, 3.4
nmol e) [ of dry THF was slowy introduced

t hrough a syrlﬁ%@t ?’gg’eh’db{%HgIggspenm on in an ice-bath. The m xture

was then stirred at gentle reflux and 30 heating was di scontinued after 4
hours refl g due to the formation of Wdeposm on the vvaII of
the flask. Afte ] . , G ] y 4 . A

5-Methoxyindole-3-butyric acid (1.0 g, 4.3 mmole), 1-hydroxybenzotriazole
20  hydrate (0.7 g, 5.2 mmole) and 1,3-diisopropylcarbodiimide (1.6 mi, 10.3 mmole)
were combined in 150 ml of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise 7-methoxy-2,3-dihydro-1,4-
benzodioxin-2-methanamine hydrochloride (1.0 g, 4.3 mmole) in 50 mi of DMF and
the mixture was further stirred for 24 hours. The solvent was removed and replaced
25  with dichloromethane. The mixture was then washed with H20. The separated
organic layer was dried over anhydrous sodium sulfate, filtered and concentrated in
vacuum. The residue was chromatographed on a silica gel column using ethyl acetate
as eluant. Evaporation of product-containing fractions gave 1.3 g (74%) of the
desired product, (7-methoxy-2,3-dihydro-benzol1,4]dioxin-2-ylmethyl)-4-(5-

30 methoxy-1H-indol-3-yl)-buttanamide, as an off-white solid.

Lithium aluminum hydride (1.2 g, 32 mmole) in dry THF (150 ml) was placed
in a three-neck flask which was flushed with nitrogen. The amide (1.3 g, 3.2 mmole}
prepared above in 50 ml of dry THF was slowly introduced through a syringe to the

35 LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux for 24



the hydride was carefully destroyed with 5 m of 1:1 m xture of THF and
water in an I ce-bath. Stirring was continued as 15 m of 2.5 N NaCH
. solution was added to coagul ate the precipitate of alum num
hydroxi de. The precipitate was filtered off and 35 washed with

di chl oronet hane/ i sopropanol (3/1) solution. The filtrate ) ver
WO 97/ 17343“’0!""““g "Ferlishbiratt
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anhydrous sodiumsulfate, filtered and concentrated. The crude product was
chromat ographed on silica gel using first;g2. 5% and then 5% nmet hanol in

di chl oronet hane as eluants to give the free base of the expected product
(0.2 g) as a white solid. 5 The benzyl oxy conpound (0.2
(Z:], 4. r7T1 )mTDI e)h phetnar Adienithe \reacvrs mixture Wastioolpdnatanen fedipeurbatie hydﬂ‘deeﬁdsanol
100 W t 0 o) C

cat al yst was f| ere(‘f Je?%gy/é)dp@“ﬁ%%ijlg%?nl mxxture ?‘H?ﬁ? %ﬁ &ahlahy%me ‘M of
funaric acid i nSHEREWAS contingedps 13 m solitipg was added o copgulate thee 10

conpound as a \A/ptebipntsmlofcklux(xiauﬁ:)hyfdwmdeat The pd&cnphatq uneas tfiterddy shidady sshedwiith

BRI T I kol N S e o

H 6.04: N, 6.5@8cdiym sulfate, filtered and concentrated.  The crude product wasghrpmatggraphed

(7- Met hoxy- 2, 3- dblsjlita gebesiag [first 2}l axetateZand| thert D) methafdl-imadind actthteiasdol -

3y|)buty|]a 4.3
Mefdnts to IVCOSS e(43% WHH@ Sﬁ%ﬁﬁ éytye %r%c{ p(‘c;]dggtaga

nmol e), 1-hydroxy enzot rlazo

1, 3-di i sopr opyl E%?Pﬂfﬁﬂl% mi e f{eg bgsq yvas ’GSOEVCHT?BF d“"hﬂé’ﬂé"réb aeErated 150
m of DVF anfl swithi02$ Mimaldoacid englemat (6rmsl, 028 nﬁncﬂcjuo givaticaitleaxompoundistar ogen

at mosphere. To mhgs&@s(lagqggeaqergnwn%egmggbboxy 2, 3-di hydro-1, 4-

benzodi oxi n- 2- met hanam ne “hydr ochl or 1 de 0 g, 4. 3 nmol e) in 50 m of DWF
and the m xture was further sti rred for 24 hours. The solvent was
renoved and repEmentabAnalysis for. G23H2N204t 64404 The ni xture was then washed

w th H20. The 5%&_@{@325 H, 3B N)sg7! ayer was dried over anhydrous sodium

sulfate, fi I% %Br}gaﬁgé?lt i\glstfjr’}n " n\éag'gﬁm ;’2; ;f:l due W:g ol uant

chr omat ograﬂ
Evaporati on of product-containing fractions gave 1.3 g (74% of the

desired product. (7-met hoxy 2, 3-di hydrw
, 4] di oxi n- 2-yl met hyl } - 4- .

20
5-Methoxyindole-3-butyric acid (1.5 g, 6.4 mmole), 1-hydroxybenzotriazole
hydrate (1.0 g, 7.7 mmole) and 1,3-diisopropylcarbodiimide (2.4 ml, 15.4 mmole)
were cornbined in 150 m} of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise 7-hydroxy-2,3-dihydro-1,4-
25  benzodioxin-2-methanamine hydrochloride (1.4 g, 6.4 mmole) in 50 m} of DMF and
the mixture was further stirred for 24 hours. The solvent was removed and the
residue partitioned between dichloromethane and water. The separated
dichloromethane layer was dried over anhydrous sodium sulfate, filtered and
concentrated in vacuum. The residue was chromatographed on a silica gel column
30 using first ethyl acetate and then 5% wmethanol in ethyl acetate as eluants.
Evaporation of product-containing fractions gave 1.6 g (63%) of the desired product,
(7-hydroxy-2,3-dihydro-benzo{ 1,4] dioxin-2-ylmethyl)-4-(5-methoxy-1H-indol-3-yl)-
butanamide, as an oily solid.



30 met hoxy- 1Hi ndol - 3-yl ) -buttanam de, as an off-white solid.
Lithium al um num hydride (1.2 g, 32 nmole) in dry THF (150 m ) was pl aced
in-a three-neck flask which was flushed with nitrogen. The am de (1.3 g,

3.2 mol e) prepared above in 50 mM of dry THF was slowy introduced
t-hrough a syringe to the 35 LAH suspension in an ice-bath. The m xture was
then stirredoatnmantl e reflux for 24 WO 97/ 17343 pcT/US96/17275

PCT/ US96/ 17275 - 19-

hours After the reaction mxture was cooled to roomtenperature, the

hydri de was carefully destroyed wwth 5 m of 1:1 mxture of THF and
water in an ice-bath. Stirring was <¥htinued as 15 ml of 2.5 N NaCH
sol ution was added to coagul ate the preci pitate of al um num hydroxi de.

The precipitate was, fi.ltered an

di chl or onet hane/ i sofiUpR m‘(’%‘??’?’%‘%ﬁslg\c’)\nﬂé ’Q'T'FPZ"’)#’? fry, THE (10 iy waspiacsde

anhydr ous insa dimeernsckiedl flask whidht waseflusied vatngigogenat Fhe afide (r6iged.pr oduct
was chromat ogr apisié pre paredQBO\%lh'Sgill%?hryU]WQza;klﬁ@fylﬁ&mﬁ%e F‘Ju@l?% then

2. 5% net hanol in ants to give

mmol e) of the 9@8% SUSBENSIANn 8t b"eecl?aéth 5'?‘%'81‘8‘6 éhen s““‘eg 8t Eﬁ“ﬂ& .
The free baSe fm@4diossolAfted theeastibmmirturdivets I¢9¢lecbtdreom(xdmﬂc)atmdthb mgdﬁdbd 10

with 0.25 M malgi Saﬁﬁﬂl? deSrd3ell ¥l 5 fnﬁof”l i Hixéffe mhﬁ)ana%%rg

conpound as a

e sol’i.d 1:
El emental Anal 9&‘1’?&‘6‘!“ B%ﬁﬂéﬁﬁ% &Eﬁugﬁb‘ﬁ 80?“’@5““635&“@ 10683823“" F\‘° 6. 29:
N, 5.47 15 FouprtcipBatesd. ah@ninhm I&dmdcf\l The pRcipitate was filtered and washed with

EXAMPLE 10 dlchloromethaneﬁso opanol (3/1 solunon The filtrate was dried over anhydrous
3- {1 4: (5- Mephoxy LEH] I vdr oo

benzo[ 1, 4] "6‘“&?’3% fitéred dna? °°"¥° t h?? “ﬁ\éc!?%%‘%é‘ ﬁ%ﬁ%iv?reatasraahe(dl 5 g,
6.4 mole), |- hydiigkgﬁ@mgfz;ﬁ%am}@nol in etiﬁxyancmqam(givecﬂ @g (39. %, htoimglelofd

1, 3-di i sopropy txeardeanid mtﬂ@e;(pzczéd moduéés éwm@k&)d The fredBhe WA HRRAWiiN 150

2t mosphor o To0rH ¥ R aRRorRRg) Ch0 7 ol pplc) SHupd s of 20 micht " 09"

benzodi oxi n- 2- ifeplepanoiapdthey with e mlmmuaeawqunnoghexmmo mnh;)ntlemomomd of DVF

and the MaXdhite Qolie 82: | yHuivaRite, Gldriet B¢lirkiom 341 fooMs®C. The sol vent was
renoved and t he
El Analysis for: C22H26N204 « 1/2 C4H404 - 1/4 H2O

Calc'd: C,64.77; H, 6.45; N, 6.30
Found: C, 64.80; H, 6.35; N, 6.16

25 3-Indolebutyric acid (1.7 g, 8.2 mmole), 1-hydroxybenzotriazole hydrate
(1.3 g, 9.8 mmole) and 1,3-diisopropylcarbodiimide (1.5 ml, 9.8 mmole) were
combined in 200 m! of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise 7-methylsulfonylamino-2,3-
dihydro-1,4-benzodioxin-2-methanamine (2.0 g, 8.2 mmole) in 50 ml of DMF and the

30 mixture was further stirred for 48 hours. The solvent was removed and the residue
partitioned between dichloromethane and water. The separated dichloromethane layer
was dried over anhydrous sodium sulfate, filtered and concentrated in vacuum. The
residue was chromatographed on a silica gel column using ethyl acetate as the eluant.
Product fractions were concentrated and washed with a minimum amount of THF to

35 remove a by-product and give 3.0 g (82%) of the desired product, (7-



residue partitioned between dichloronethane and water. The separated
‘di.chl'or onet hane | ayer was dried over anhydrous sodiumsulfate, filtered and
concentrated in vacuum The residue was chromat ographed on a silica gel
colum 30 using first ethyl acetate and then 5% net hanol in ethyl acetate

as el uants. poration of product-containing fractio g
(639 of t hewgegg{lr%\é‘g pr oduct , (7-hydroxy-2, 3-di hydr o- %g:r{zo ?7}1.156

di oxi n- 2-yl met hyl ) - 4- (5- met hoxy- 1H i ndol - 3-yl) - but anam de, as an
oily solid. WD 97/ 17343
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Li t hi um al um num hydride (1.5 g, 40 nmole) in dry THF (150 m ) was pl aced
in a three-necked flask which was flushed with nitrogen. The am de (1.6 g,

4.0 mol e) msthyjsulfenytamioe-2.3rdinsioo-henzof ] Aldipximidryimady D ciFindel :-paruc ed

through a syri ng@anamide, &9art 6y wifild saligpensi on in an ice-bath. The m xture
was then stirred at gentle reflux 5 for 24 hours. After the reaction

m xture was cooled to roomtenperature, the hydride was carefully

destroyed with 5 ni lithigmaluminum hydrigie (3618, 6% mmals) iy dry THEH20@ mlbwas placed
Stirring wasscopid thiRcheds flisk whictowasXldzhéd wamﬂ@gwmammgm thﬁxole)

coagul ate the Is reci. te was
filtered and vvag‘f"l"g%"l%(Eﬁ(h)8 “T’ %?"& ﬁﬁJ rorret ﬂ'@o’?ﬂcﬁ%}(g?ug?‘ Fofe"l on.
The filtrate wabAd} suspensiparin anhgxdbaéms"l‘mmxmum gen ftirred, atfsml@re@@xand
concentrat ed. Th&tiﬁg WA diREsHiMGdd AfRF 5 GBS aBd @gn@mm&m of a saekys&pbﬁﬁm%b

usi ng 2. 5% net han yI a | e)

the free base of" aﬁﬁ’f tlgexﬁgescﬁgt e(ﬁ 9?%%{‘%?& glx\{ur %aéc F?go rgfﬁ’etefnpg ’s%’cvvas
treated witho hydr@ewsmwwp%mm wtbﬁnétomddmwie of THF and watarig|ag ice-
diluted first wbith. 2€irfing OFas contini&bpy ePaniobf 250N tNEIH Wohltiof washaddem @nount

IO 2,9 gl i i S o e
d err] H26N2(] er Wpshed with dighlpromethang/isoprppanol (3/1) splpdery: Tlefilg'qlems dried gvers: N
6. 30 FoundanKydr®d. $4diun sulfatdp filtbkedbaniOcotieentrated. The crude product was

N (3 (14 (161 gl on sl g} sng FT i e 60 B o
- {41%, 3.0 mmole) of the free b@qe)o ?f%%dl.ﬂf?%g?ﬁ gwhite foam "The free

base was treated with 0.25 M fumaric ac:d in ethano! (6.6 ml, 1.6 mmole) and diluted

with ethanol until it dissolved. To this was added first an equal volume of diethyl

ether and then a minimum amount of hexane to precipitate the title compound as a

20  white solid, (2:1) fumarate, quarter hydrate, m.p. 128-131 °C.

Elemental Analysis for: C22H27N304S « 1/2 C4H404 » 1/4 H20
Calc'd: C,58.58; H, 6.04; N, 8.54
Found: C,58.23; H, 5.94; N, 8.39

25

30 2,3-Dihydro-1,4-benzodioxin-2-methanamine hydrochloride (2.3 g,
11.0 mmole) in DMF (100 ml) was slowly added to a mixture of 5-methoxy-3-(3-
bromopropyl)indole (3.0 g, 11.0 mmole) and diisopropylethylamine (9.7 ml, 55
mmole) in 100 ml of DMF with stirring and the mixture was heated at 80 °C for 24
hours. Most of DMF was removed in vacuum and the residue was partitioned

35 Dbetween dichloromethane and saturated aqueous sodium bicarbonate, The



25 3-1ndol ebutyric acid (1.7 g, 8.2 mol e), |-hydroxybenzotriazole

* hydriat e (1.3 g. 9.8 mole) and 1, 3-diisopropylcarbodiimde (1.5 m,
9.8 mmol e) were conmbined in 200 mM of DMF and stirred at room
tenperature for 2 hours under a nitrogen atnosphere. To this was added

dropwi se 7-net hyl sul f onyl am no- 2, 3-
di hydr o- 1, 4¥bewnrmed oxi n- 2- met hanam ne (2.0 g, 8.2 mmol e) PrPaTASeM275f DVF
and the 30 m Xture was further stirred for 48 hours. The sol vent was

removed and the residue partitioned between dichl oromethane and wat er.
The separated di chl oronet hane | ayer was dried over .anhydrous sodi um
sulfate, filtered and concentrated in vac¥um The resi due was

chromat ogr aphed on a silica gel columm using ethyl acet ate as the eluant.
Product fracti t nt ,of THF
P 9" brove. SRBERERER SEor v &a0h WRLSh Rl I T " 1
WO 97/ 17343 concenrrated in vacuum and chromatographed on silica gel using ethyl acetate as thc
PCT{] U|S96{ ]}727|5eluant The c%mlﬁn%d fra%taons of free base of the Sxp lected roduc ,
nmet hyl sul fonyl g I ro- Q rreI é I
1) - but anﬁ%&ogee 3%3" "F SR Eéaifd‘ﬂ"gi' 02259 8 “mmc la(gﬂm num
hydride (2.% gmbg2fmynels )M@Wdﬁ!ﬁ witly 30 ) of gshanpl-diehsil ether (1j1) and then
t hr lee) neck f|a$ﬂkh%hﬁhnﬁiﬁ§m5hm%hﬁdcam td%r&xﬁ;i%_ﬁ%ﬁi& tltlIlél&ngvl&lnéQsG%dgterh@ 8
mol e r oV ry was slow y introduced
t hrough a syri ﬁggfﬁgaﬁ%saﬁ"{lg {%jgsuspenm on in an ice-bath. The m xture
was then sti rred at gentle reflux and heating was di scontinued after 5
Pfuri dee t o t BlendentainAnalesis fo: ﬁzﬂiwiqﬂzi'e}fbglmm t he wal | of Lhe

as Af t t e s cooled to roomtenperature, the 10

3 o B 1 S SN

hydri de was™ca Hg e 5mM of 1:1 mxture of THF and water
in an ice- 6658 Hi 63 Ma8-680ont i nued as 15 m of 2.5 N NaOH
sol ution was added to coagul ate the precipitate of alum num hydroxi de.

The precipitate was filtered and Mth
di chl or onet hane/ | sor oanol §ol ) fil trat e was dr| ed over

anhydr ous sodi - Y
15 chromatdgraphed on silica geI usi ng@nﬁgfonet hanol in et hyI acet ate to
give 1.2 g (41% 3.0 mmole) of the free base of the expected product

as a white foam The free base was treated with 0.25 |V|fUITB.I’IC %md in
ethanol (6.6 m, 1.8&3nRibydse-hfderrodipxies2-methaggmipe hydrachloridn (210 gt 1

di ssol ved. To hhndc)/vas DAMIE gd0G i1} twaa nslevglyahdded| ombe ahixshire tdfy$-fluoro-3-€3-her
157 'UATL S Tor AR, L0100 SR bl 47 2
El emental AHal V‘Bﬁ‘%‘e)f‘ﬂr snffﬂgzd"é[‘é? F]"F'I[“'ér“l’ﬁs(ﬁeétﬁi pt 80
Calc'd: C, 58. h8ursH, MbsOéf DMF 8vdsdremoved and the residue was partitioned between
dichloromethane and saturated aqueous sodium bicarbonate. The dichloromethane
solution was dried over anhydrous sodium sulfate, fittered, concentrated in vacuum
and column chromatographed on silica gel using ethyl acetate as the eluant. The
25 combined fractions of free base of the expected product (0.5 g, 1.6 mmole, 15%) were
concentrated, dissolved in 50 ml of ethanol-diethyl ether (1:1). To this was added
0.25 M of fumaric acid in ethanol (3.4 ml, 0.85 mmole) and then a minimum amount
of hexaneto precipitate the title compound as a light tan solid, (2:1) fumarate salt,
m.p. 186-188 °C.
30
Elemental Analysis for: C20H21FN202 ¢ 1/2 C4H404
Caic'd: C, 66.32; H, 5.82; N, 7.03
Found: C, 66.02; H, 5.95; N, 6.85




Found: C, 58.23; H, 5.94; N, 8.39 25

EXAMPLE 12 .

(2. 3-Di hydro- benzo[l 4] di oxi n-2-yl met hyl ) - [ 3- (5- met hoxy- 1Hi ndol - 3-yl ) -
propyl ] -am ne 2, 3-Di hydro-1, 4- benzodi oxi n- 2- et hanam ne
hydrochl ori dg, é;mg 11.0 mmol e) in DM (100 m) WasP 6%72 Eided to
a mxture of ?fgxy 3-(3- br omopr opyl )i ndole (3.0 gf Sp 7mp| e)
and diisopropylethylamne (9.7 m, 55 mmole) in 100 M of DMF with
stirring and the m xture was heated at 80 [err]C for 24 hours. Mbst

of DMF was renoved in vacuum and the residye was partitioned 35 bet ween
di chl or onet hane and saturated aqueous sodium bicarbonate. The

WO 97/ 17343 :
PCT/ US96/ 17275 _ EXAMPLE 14 _ - 22 -
di chl or onet hane solNU3-03.(8N et 4130 ¢ ~eTall L f 2
concentrated in vacuum and

filtered,

acetate as the el uant . e Dl e base of the
expect ed product (1.3 g, 3.7 mml e, 34% vvere concentrat ed, treated
i | Uted Tirst wif ”*‘W‘Wﬁﬁ““ﬁ“‘%"ﬂ‘“‘ & ﬁermﬁkﬁ BBBhehobie,,
ilute irs

a mni num am)un %Tteg%g%\ﬁe 18 P“b‘? SPP{BPI{ F?P@‘%ﬁbéh%dﬂlag Sppled e

solid, ( 2: wyreicombingd in H)lel Of RME and3§irta @t foomrtiiGperature for Eheute tider a

Anal ysis for: %&HQ&VZ%Sphéé 2 Wm@aicﬁd%%ocﬂ}dﬁvﬁsc metlyldfonPranine 23 N

1. N
E.Xif/PLE 1 3F0undd h quG - bx19—23méthanamme hydrochloride (0.9 g, 3.2 mmole) in 50 ml

(2. 3. Di hydr Y beefZdMF. aﬁ]idhmxxmrewk frthiey btjreddFof 88 fidutQr Dhe $blvent Glas fembvird Pr opy

1]1- 15 and th es idue partitioned belwecn di chlorofi\g?h d he d
2] 3- D hydr o- %B nz0d 00 |pn- - metg m ntla Efco?{lldgva{ 8‘ e

nmol e) in DVF ( %‘ ﬁ‘?etbﬂ')é lgyegv\xv? (fVFBaP &f%“émoqu fate Ingﬁ"Eﬁén q 3-

concentrated in vacuum. The residue was chromatographed on a silica gel column
using first ethyl acetate and then 2.5% methanol in ethyl acetate as eluants. Fractions

15 were concentrated and washed with a minimum amount of THF to remove a by-
product and to give 1.2 g (79%) of the desired product, (7-methylsulfonyl amino-2,3-
dihydro-benzo[1,4] dioxin-2-ylmethyl)-4-(5-methoxy-1H-indol-3-yl)-butanamide, as
a oily white solid.

20 Lithium aluminum hydride (0.96 g, 25 mmole) in dry THF (100 ml) was
placed in a three-neck flask which was flushed with nitrogen. The amide (1.2 g 25
mmole) prepared above in 50 mi of dry THF was slowly introduced through a syringe
to the LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux
for 24 hours. After the reaction mixture cooled to room temperature, the hydride was

25  carefully destroyed with 5 mi of 1:1 mixwre of THF and water in an ice-bath.
Stirring was continued as 15 ml of 2.5 N NaOH solution was added to coagulate the
precipitate of aluminum hydroxide. The precipitate was filtered and washed with
dichloromethane/isopropanol (3/1) solution. The filtrate was dried over anhydrous
sodium sulfate, filtered and concentrated. The crude product was chromatographed

30  onsilica gel using first ethyl acetate and then 2.5% methanol in ethyl acetate to give
0.4 g (35 %. 0.9 mmole) of the free base of the expected product as a colorless oil.
The free base was dissolved in ethanol, treated with 0.25 M fumaric acid in ethanol
(1.9 ml, 0.48 mmole) and precipitated with several drops of hexane to give the title
compound as an off-white fluffy solid, (2:1) fumarate, hemihydrate, which was stored

35  inadesiccator right after filtration, m.p. 115-118 °C.



br omopropyl )indole (2.6 g, 10.0 nmmole) and diisopropyl ethylamne (8.7 nl,
50 20 nmmole) in 100 mM of DMF with stirring and the m xture was heated at
80 [err]C for 24 hours. Mst of DVMF was renoved and the residue was
partitioned between di chl oronet hane and sat urated agueous sodi um

bi car bonat e. The di chl or onet hane solution was dried over anhydrous
sodi um sul f wionfisdt ered, concentrated in vacuum and rOT/usesI727s
chromat ographed on silica gel using ethyl acetate as the eluant. The 25
conbi ned fractions of free base of the expected product (0.5 g, 1.6 mmmol e,

15% were concentrated, dissolved in 50 m of ethanol-diethyl ether
(1:1). To this was added 0.25 Mof f¥varic acid in ethanol (3.4 nl,
0.85 nmmmol e) and then a m ni nrum anount of hexaneto precipitate the
title conpound as a light tan solid, (2:1) funmarate salt, m p. 186-188
[err]C. 30 El enrental Analysis for: (err I;l%err]FNZOZ . 1/2 CAH404
Calc'd: C, ee.m,@-&%&mﬁ@ih@éwﬁ%%m 4Hg04561/dM20H 5.95; N, 6.85
WO 97/17343  Cale'd; C,57.02; H, 6.13; N, 7.98

PCT/ US96/ 17275 . . . - 23 -
ExavPLE 14  Found: G577 H, ¢0% Nod - Jhoi oy -

1Hi ndol - 3-§1) - but yl anmi no] - et hyl ] } - 2, 3-di hydr o-
benzo[ I, 4] di oxi n-6-yl) - met hanesul f onagxAmy ,

5- Met hoxyi ndol ez 3¢ bty 3Chd (0. 75 .0 . 0] e ydraxybenzoliazol e
hydrate (0.52 gfH=S-¢ e —amd- &5 OB < Ry . i 7.6
nmol e) were conbined in 100 M of DWF and stirred at roomtenperature

f7 o;re t2hhf3ur|s ggder az-lndole rOpibhie REid %tlﬁ%}?@ﬁfr&l?ﬁ@-}gm&y%oﬁﬁ{é?ﬁg gg&r;@ﬁ\é\ﬂ se
- su - - | - - Z in-2:
hydr oc%l or ilée X%a‘g]gg(?%mgm%qng 1’?‘3‘%%?%"}“'@’0%“8’?8"13#33Hﬁ’d?‘f'ﬁé“’ﬁﬁ?lﬁ)t WFE was

further stir re@ombinedgn H60;m} of DMF sui stirred anroomeiemperdture for 2 howts uhder aesi due
partitioned betnjvasgendivnbigheREtidame a¢l ad@dClropWiie BaAGOR}-23-dihydro-1,4-

di chl or onet hane_| ayer. ried. oye hydr U ul tat LWLt ered and
concentrated i E""‘\‘/’é’éﬁ’&%ﬁ' '?’?%g‘*‘?%‘s“l“gﬁ’ééﬁ‘kg@"%‘%r@%’c%g?‘é‘p ”kee 1’6%@5&9‘ %““&a
col um ushmmixtpresyasfusther sirsrdafas 24nipurh e Ahe solyshiavasarsaioved, agd gl

acetate as 16| uaedidue Fpaztitionts bebween\adichlotsif@ninatand Werv\la'ﬂ_il@ckcwhizabeca .
of "t he oo 1 od Sisletint SERY SR Bhe ouer antbRilpaRf siftad) Khekad | 10
1, 4] di oxi n- 2- yPreenEated Jmvicyumet Fhsrpsidye was ¢haematggraphedmmn sipilied gl colpgn
a oily white sakingethyl acetate as the eluant. Fractions containing product were concentrated and
washed with a minimum amount of THF to remove a by-product and to give 1.3 g
20  (61%) of the desired product, (7-hydroxy-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-
3-(1H-indol-3-yl)-propanamide, as an off-white oily solid.

Lithium aluminum hydride (1.4 g, 37 mmole) in dry THF (100 ml) was placed

in a three-neck flask which was flushed with nitrogen. The amide (1.3 g, 3.7 mmole)

25 prepared above in 50 ml of dry THF was slowly introduced through a syringe to the
LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux for 24
hours. After the reaction mixture was cooled 10 room temperature, the hydride was
carefully destroyed with 5 ml of 1:} mixture of THF and water in an ice-bath.
Stirring was continued as 15 m] of 2.5 N NaOBH solution was added 10 coagulate the

30 precipitate of aluminum hydroxide. The precipitate was filtered and washed with
dichloromethane/isopropanol (3/1) solution. The filtrate was dried over anhydrous
sodium sulfate, filtered and concentrated. The crude product was chromatographed

on silica gel using first ethyl acetate and then 2.5% methanol in ethyl acetate to give

0.65 g (51%, 1.9 mmole) of the free base of the expected product as an oil. The free

35 base was dissolved in 40 ml of ethanol-diethyl ether (1:1), treated with 0.25 M



20 Li t hi um al um num hydride (0.96 g, 25 mole) in dry THF (100 ml)

‘was pl aced in a three-neck flask which was flushed with nitrogen. The
amde (1.2 g, 2.5 nmol e) prepared above in 50 m of dry THF was
slowy introduced through a syringe to the LAH suspension in an

ice-bath. The m xture was then stirred at gentle refl ux hour s.
After the r2§8197’b “hixture cooled to roomt enperature, thepfﬁ‘{/’g%%é'%\?vas 25

carefully destroyed with 5 m of 1:1 mixture of THF and water in an

I ce-bat h. Stirring was continued as 15 m of 2.5 N NaCH sol uti on was
added to coagul ate the preci pi tate ofs _al um num hydroxi de. The
precipitate was filtered and washed with di chl or onet hane/ i sopr opanol
(3/1) solution. The filtrate was dried over anhydrous sodi um sul fat e,
filtered and cofumemicraridih etblme!(d2dml, pr.0% nobolejasnd hrecipithwd rvighh e dnidfinumon

cetate o g veumouk S nglall o 3R Ry RUERimpolfd o £ VAT 1R B gt ot

expect ed produc’c“-l’ago%z%T riess oil. The free base was dissolved in
et hanol, treated with 0.25 Mfumaric acid in ethanol (1.9 m, 0.48
mol e) and p5ec£]fe_.' bsh 56@%2@0?&1/@&41:13@@% to give the title
conpound as an Qff-wnite u ¥) sol1d, (2:1) fumarate, hem hydrate, which
was stored 35 : Geb-63 81611 ’rNgT‘rP-’ after filtration, mp. 115-118 [err]C
WD 97/ 17343 Found: C, 66.55; H, 6.14; N, 6.97

PCT/ US96/ 17275 - 24-

El enental Analysis for: C23H29N3CBS . 555 ﬁﬁ04. 1/2 Herr]O Cal c' d:
C, 57.02; H 6.13; N, 7.98 Found =& s H 6.09; N, 7.91 5

EXAMPLE 15 10 - -2 - -3-v])- .
3-{[4-(1H I ndol - 3-yl ) -propyl am nol - net hy1}- 2, 3- di hydr o- benzo[ 1, 4] di oxi n-6-0

I 3-1 | .epr opi.oni. i 1.1 q,, 6. |l e),
- hydr oxybenzot ri azolr]:g'?'iq?@[’%‘g’éc 3%5(1?7883575 6’,’“0*7'321 ’%ﬁ'&ﬂé’aﬁc hydrate (0.97
1, 3-dii sopropyl g,_a?r.bunhdlﬁ)iadé 1 3AliBopropyldatbatliimidd €)3 mbrld.4 mmoletwnicimeﬂﬁqed 100
m of DVF and sii {goerh oF DMPFhd SERE] 8l ik fcﬂ{rpc?atJ‘r@%xsz Hﬂgxgrunéer a nitrdgeh  09eN
at nosphere. lgo this was aqdegf‘dr 0 wﬁggd&gd OXYx %,(f?%hy r%hl, 4-
benzodi oxi n12- nAMPSAREFne TRy 818 KD OpWise” &3P hyIPdy4-PRnEsstioNingr pvF
and t he ni methammioshydmedhioride £1.2 gr @0 ningole)n Aol of DMIiandstbe mixibrewess
removed and t hefyber &iRflddue 24 abirks! ITHBREIVRRT WERCR VS b MERESIRIRparitibnedt er .
The separated between dichloromethane and water. The separated dichloromethane layer was dried

over anhydrous sodium sulfate, filtered and concentrated in vacuum. The residue was

20  chromatographed on a silica gel column using ethyl acetate as the eluant. Fractions

were concentrated and washed with a minimum amount of THF to remove a by-

product and to give 1.2 g (57 %) of the desired product, (2,3-dihydro-benzo

[1,4)dioxin-2-yimethyl)-4-(1H-indol-3-yl)-butanamide, as an oil.

25 Lithium aluminum hydride (1.3 g, 34 mmole) in dry THF (100 ml) was placed
in a three-neck flask which was flushed with nitrogen. The amide (1.2 g, 3.4 mmole)
prepared above in 50 mi of dry THF was slowly introduced through a syringe to the
LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux for 24
hours. After the reaction mixture cooled to room temperature, the hydride was

30 carefully destroyed with 5 ml of 1:1 mixture of THF and water in an ice-bath.
Stirring was continued as 15 m! of 2.5 N NaOH solution was added to coagulate the
precipitate of aluminum hydroxide. The precipitate was filtered and washed with
dichloromethanefisopropanol (3/1) solution. The filtrate was dried over anhydrous
sodium sulfate, filtered and concentrated. The crude product was chromatographed

35 onsilica gel using ethyl acetate 1o give 0.8 g (71%, 2.4 mmole) of the free base of the



di chl oronet hane | ayer was dried over anhydrous sodiumsulfate, filtered and
-concentrated in vacuum The residue was chromatographed on a silica gel

col um usi ng ethyl acetate as the eluant. Fractions containing product
were concentrated and washed with a m ni rum anmount of THF to renpve a
by-product and to give 1.3 g 20 (61% of the desired product,

(7- hydr oxy- 3v@exiThaadr o- benzo[ 1, 4] di oxi n-2-yl net hyl ) - PCT/US96/17275

3- (I Hindol -3-yl)-propanani de, as an off-white oily solid.

Li t hi um al um num hydride (1.4 g, 37 mmole) in dry THF (100 M) was pl aced
in a three-neck flask which was flushed with nitrogen. The am de (1.3 g,
3.7 mole) 25 prepared above in 50 m ef26dry THF was slowy introduced
through a syringe to the LAH suspensi on in an ice-bath. The m xture
was then stirred at gentle reflux f hours. After the reaction
mxture was codBEFELPPINAE 8 iGUP ¢ split e%’etfﬁeé tagcivatidissplued in SO ml of gthanqly
destroyed with diethyl @herl(11l)nd treated ohtthGBSaMdfumheracidnnmahoEeStmhﬂ, 1.32

Sti [ t
coia[:]trji ggem?ﬁecg p?se]cg;\él the tmc :f%um num hy géz*ladwﬁl)rﬁﬁﬁ%?temﬁ %‘gﬂ e was

filtered and wa % 91 chI or onet hane/ i sopropanol (3/1) solution.

The filtrate was dri ed over anhydrous sodiumsulfate, filtered and
concentr at ed. @@&;M@gﬁ%ﬁ d on silica gel
using first et acetate an hen ZNQ% gzzﬁg%%?@?n”&}%ﬂ acetate to give
0.65 g (51% %%Hf'ﬁg tNekVhase of the expected product as an oil.
The free 35 @Qﬂ_\/ﬂsmﬁs&blﬁﬁédlﬂmwmo m of ethanol-diethyl ether (1:1),
treated with 0.25 M WD 97/ 17343
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fumaric acit in ethanol (42n1 105% preC|p|tatedvv|tha
m ni num R3-K : < e ine

(2:1) fumarate salt ] mp 205206 [err]C ;, Elenental Anal ysis for:

SZOEEZ glg.OBH' é/ i 4.C4:éz—llon§plgpropxomc acxii (I.Fg, 88 mmoleg_," l-hyd}o)éyber’:zotﬁazZle Mﬁénges

10 {0.97 g, 7.2 mmole) and 1,3-diisopropylcarbodiimide (2.3 ml, 14.4 mmole) were
(2.3-Di hydrps b%ﬁﬂlﬁe&dimvoﬁnmmhwaw [t réohdistedrand- ﬁs} hlau;syddaaam ne
?OI SC;Ol ebutyrig aCIgen zgtmosph%i'e 6To thlS was dee% J'Xpwmc ¥lgecpl%yor ('PX 3'[- €
methanamine hydrochloride (1.2 g, 6.0 mmole) in 50 ml of DMF, and the mixwre
was further stirred for 24 hours. The solvent was removed and the residue partitioned
between dichloromethane and water. The separated dichloromethane layer was dried
20  over anhydrous sodium sulfate, filtered and concentrated in vacuum. The residue was

chromatographed on a silica gel column using ethyl acetate as the eluant. Fractions
containing product were concentrated and washed with a minimum amount of THF to
remove a by-product and to give 1.2 g (60%) of the desired product, (2,3-dihydro-
benzo{ 1,4]dioxin-2-ylmethyl)-4-(1H-indol-3-yl)-propanamide, as an oily solid.

Lithium aluminum hydride (1.4 g, 36mmole) in dry THF (100 ml) was placed

in a three-necked flask which was flushed with nitrogen. The amide (1.2 g, 3.6
mmole) prepared above in 50 mi of dry THF was slowly introduced through a syringe

to the LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux

30 for 24 hours. After the reaction mixtre cooled to room temperature, the hydride was
carefully destroyed with 5 ml of 1:1 mixture of THF and water in an ice-bath.
Stirring was continued as 1S ml of 2.5 N NaOH solution was added to coagulate the
precipitate of aluminum hydroxide. The precipitate was filtered and washed with
dichloromethane/isopropanol (3/1) solution. The filtrate was dried over anhydrous

35 sodium sulfate, filtered and concentrated. The crude product was chromatographed



g, 7.2 mole) and 1, 3-diisopropylcarbodiimde (2.3 nl, 14.4 mmole) were

canbi ned in 100 M of DWMF and stirred at roomtenperature for 2 hours
under a nitrogen 15 atnosphere. To this was added dropw se
2, 3-di hydro- 1, 4- benzodi oxi n- 2- met hanam ne hydrochloride (1.2 g, 6.0

mol e) in 50 and the m xture was further sti 4
B ol Py fines

hours. The s renoved and the residue partitioned

di chl oronet hane and water. The separated dichl oronet hane | ayer was dried
over anhydrous sodiumsulfate, filtered and concentrated in vacuum The
resi due was 20 chronmat ographed on a silicg gel colum using ethyl acetate
as the eluant. Fractions were concentrated and washed with a m ni num
anount of THF to renove a by- product and to give 1.2 g (57 %9 of the
desired product pn §ilic8gelivkipg figstlsthyk acetate and then 2.5% methanol in ethyl acetate to give

(L ili ;ﬂ g'mog : - _2;] ﬁb@?(gy%l 24 nclrh&ie) mfr%%:s%ome @,gﬁaw 86 aghin eéflwhue%énd e
in a three-neck "éﬂﬁdb%@ ?qa’t? O ‘F'It?ylrﬁ‘h\;é a%%ﬁ%algh%v&ga ?%9 ﬁ
3.4 muol e) fqmarpa!cethnadﬂmel (5:5 &0 138 minolé) yo gV thwaritles¢éamypoynd as & edite ed

through a sysi ”Qcﬁldt?z f-)rfﬁmaratc saﬂr'ﬁ'dmi&%@&‘ﬁ&' Q{lplll‘)“gﬁs bge-bath. The m xture
was then stirred gentl e reflux hours. After the reaction

m xt ure cool ed to roomtenperature the hydri de was 30 carefully destroyed
with 5 nl of 1: ElementalAsalysis forrC0HRaN2Q0 « 1A C4H4a04 & 1620 Stirring was
continued as 15%@1}; ggmml\@@mwbgtlon was added to coagul ate the
precipitate of r}ggh@sd}éo ;Jl'l;)e precipitate was filtered and washed
W th di chl t 'o% E’aﬁ (3/1) solution. The filtrate was
dried over &@hydrous sodiumsul fate, filtered and concentrated. The
crude product was chromat ographed 35 gel wusi ng ethyl acetate to
give 0.8 g (71% R.4 I e free 7417343
PCT/ US96/ 17275 = =

expected product as a white solid. The f@milbase was di ssol ved in 50 m of
et hanol - di ethyl ether (1:1) and treated with 0.25 Mfumaric acid in

et hanol tjtle nd as a white
solid, (2: 1?5 f urmar até%‘ﬁﬁ”"gaoée%“ QC'X?}‘é gtd 1% % TEepiapele - g

El enent al Anal ybydratedil:1 £[82 M@ran}iszusopmlcqbedWPM(ﬂG mi} /1. 3Hpmole)

Cal c' d: C, 69. 24jerddonfbinkdiin D50 rhl FDMF and hrx+badht rdom ©fhp&raiurd for 8 hows ublier@. 89

10 nitrogen atmosphere. To this was %w&gpv%ize 2,3-dihydro-1,4-benzodioxin-2-

methanamine hydrochloride (1.4 g, 6.8 mmole) in 50 ml of DMF and the mixture was

20 further stirred for 24 hours. The solvent was removed and the residue partitioned

between dichloromethane and water. The separated dichloromethane layer was dried

over anhydrous sodium sulfate, filtered and concentrated in vacuum. The residue was

chromatographed on a silica gel column using ethyl acetate as the eluant. Fractions

of the products were concentrated and washed with a2 minimum amount of THF to

25 remove a by-product and to give 1.5 g (60%) of the desired product, (2,3-dihydro-
benzo{1,4]dioxin-2-ylmethyl)-4-(5-fluoro-1H-indole-3-yl)-butanamide, as an oil.

Lithium aluminum hydride (1.5 g, 41 mmole) in dry THF (100 ml) was placed

in a three-neck flask which was flushed with nitrogen. The amide (1.5 g, 4.1 mmole)

30 prepared above in 50 ml of dry THF was slowly introduced through a syringe to the
LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux for 24
hours. After the reaction mixture cooled to room temperature, the hydride was
carefully destroyed with 5 ml of 1:1 mixture of THF and water in an ice-bath.
Stirring was continued as 15 m! of 2.5 N NaOH solution was added to coagulate the

35 precipitate of aluminum hydroxide. The precipitate was filtered and washed with



(2. 3-D hvdro-benzo[ | . 4] di oxin-2-ylmethyl)-[3-(l Hindol -3-yl)-propyl]-am ne
* 3-1ndol epropionic acid-(1.1 g, 6.0 nmole), | -hydroxybenzotriazole hydrate
(0.97 g, 7.2 mol e) and 1, 3-diisopropylcarbodiimde (2.3 m, 14.4 mol e)
were 15 conbined in 100 mM of DW and stirred at roomtenperature for 2
hours under a nitrogen atnosphere. To this was added dropw se

2, 3-di hydr owbsdaenzodi oxi n- 2- met hanam ne hydr ochl opicttais¢éhrzrsg, 6.0
mmole) in 50 M of DWMF, and the m xture was further stirred for 24
hours. The sol vent was renoved and the residue partitioned bet ween

di chl oronet hane and water. The separated dichl oronet hane | ayer was dried 20
over anhydrous sodiumsulfate, filtered-&8d concentrated in vacuum The
resi due was chromat ographed on a silica gel colunm using ethyl acetate

as the eluant. ,.Fractian cO L ni ng. pr ct. were concentrated and
w;shed Wi ;J h a Wﬂ?%?ﬁl E‘ms tfﬁ?mg?"#k@f%‘ﬂg"&' Qﬁ%r%\?@“aw Incd AYST erhy o give.
1.2 g (60% of sodivan skdfate, &lkered @dd concen@atgl. dThg/cnde product was chromatographed
benzo[ |, 4] di Oxédﬁﬁcﬂéeﬂﬁﬁiﬁ%&ﬁyl%ététéh& gooh 1 ?cﬂs%; Bl SRAGIEYbfdfe frf ﬁé‘oﬂgéy

lid. 25 t | h de (1.4, q,. 3 I THF -
(300 5 was pPReser product ap R nly 1R BOR bk StAsFsbvedirt a0 bk einioL s ¢ 1
ni trogen. The ethirdd:1} tndtrepteddwigh 0.25 M fumwiceicidinepianebi(6omy,d.7 mnfule)fo of dry
THE was sl oW YhisbdsQdHER vl SUpofheXtid 3Gfecipitate ﬁh{’ Qb ?%k&gg%?%?%%on In

an ice-bath. The m xture s then sgirred at gentle re
hours. After tﬂ@'??ﬁé’tézgﬁ%%ﬁl‘%pc@& €d to room tenperature, the hydride
was carefully destroyed with 5 m of 1:1 mxture of THF and water in

an ice-bath. Elemem$l Asdlysisfones ¢1pFNaOed 12sCHB403 of 2.5 N NaOH sol ution
was added o | at ) . cipitate of al um num hydroxi de. The
precipitat éé)wa@%% ?eg%%gzihé%’gh‘g@&w th di chl or onet hane/ i sopr opanol
(3/1) sol uti onfFaufide G 66.80;3.6.Mal, 66? ed over anhydrous 35 sodium sul fate,

filtered and concentrated. The crude product was chromat ographed
WD 97/ 17343

PCT/ US96/ 17275 EXAMPLE 12 - 27 -

on silica gel 44 o= H-ingols puty]]e(7 - methoxys ilmdrasbenzol hldioxin-2hy |
acetate toigive 0.8 g (69% 2. SyfiefivBariet he free base of the
expected product as an off-white solid. The free base was dissolved in

et hanol -diethyl ether (1:1) and treated with 0.25 M fumaric acid in
ethanol (5.5 nl, 1.3Bluemincoje-3-huprigeacihel.? g P wowlduhdydmxibenrpiriazele

solid, (2:1) fhymlaai@ssalé.5 nithele) aid Ny-diisdpeo yl’Gaﬂ:odilerel(ﬁfﬂ 1 1B8J0Gnmole)
El emental Anal X/gl"ﬁ%oly%gd g B{brnld'j%mp gnd ét{n%d é%gﬁempe%éml_ggh hours ug@rg d: G

68.64; H, 6.427 )
20  nitrogen atmosphere. To this was added dropwise 7-methoxy-2,3-dihydro-1,4-

benzodioxin-2-methanamine hydrochloride (1.3 g, 5.4 mmole) in 50 m! of DMF and
the mixture was further stirred for 24 hours. The solvent was removed and the
residue partitioned between dichloromethane and water. The separated
dichloromethane layer was dried over anhydrous sodium sulfate, filtered and
25 concentrated in vacaum. The residue was chromatographed on a silica gel column
using ethyl acetate as the eluant. Fractions containing product were concentrated and
washed with a minimum amount of THF to remove a by-product and to give 1.2 g
(56%) of the desired product, (7-methoxy-2,3-dihydro-benzo[ 1,4]}dioxin-2-yimethyl)-
4-(5-fluoro-1H-indole-3-yl)-butanamide, as an oil.
30
Lithium aluminum hydride (1.1 g, 30 mmole) in dry THF (100 ml) was placed
in a three-neck flask which was flushed with nitrogen. The amide (1.2 g, 3.0 mmole)
prepared above in 50 ml of dry THF was slowly introduced through a syringe to the
LAH suspension in an ice-bath. The mixture was then stirred at gentle reflux for 24
35 hours. After the reaction mixture cooled to room temperature, the hydride was



Found: C, 69.00; H 6.19; N, 7.17 10
'EXAMPLE 18
(2. 3-Di hdro-benzo[ | . 4] di oxi n-2-yl methyl )-[4-(5-fluoro-1Hi ndol -3-yl)-butyl]
- am ne 15
5- Fl uoroi ndgl e-3-butyric acid (1.5 g, 6.8 mvle), 1- hydrox;benzotrlazole
hydrate (1. W93 'mple) and 1, 3-dii sopropyl carbodiini de 516.3
nmol e) were conbined in 150 mM of DWMF and stirred at roomtenperature
for 2 hours under a nitrogen atnosphere. To this was added dropw se
2, 3-di hydro- 1, 4- benzodi oxi n- 2- met haQ m ne hydrochloride (1.4 g, 6.8
mmle) in 50 n1 of DMF and the mixture wa§” 20 further stirred for 24
hours. The sol vent was renoved and the residue partitioned bet ween
di chl or ﬁmét hanecamﬁmw\aemyedrbmnsselmroatleﬁ nﬁikml?é of TBI &t Yalef ¥ lan IS baLh ihed
over anhydrous i Byl acuum Te
W@ﬂfﬂnﬁﬂﬁe@ ast :ﬁled’f%%ﬁ 9 V@%ma%dg{' H: coggxﬂ

resi due was cet ate
as the eluant. moamapq)?fsalummunbhyqrmdw Eaa@r@meveeva,sdﬁimm P@t Hdshgdd’lltbas hed

\(MGE) % a ][n tmh mu ;n&émmahemﬁraeﬁk&rbﬁnaﬁﬁm%mﬁenaTihh!fﬂkméi Wab dABd ol atlhy®ods S 9
%9 o

benzo[ |, 4] d?ox%ﬁal&&dﬁu%@ i %4%&"%oro- Il{hle 130 dleé”%dlﬁ(ff yva%ﬁqrgwgmghedas an
oi l. on sxlx%ﬁ"’h!’%?ﬁ ethyl eretasg o giyei OS5 g €65%. 3,0 mmolnhof the free tase/of THE
(1{)0 m ) Wﬁ plihe expected prd»dicﬁast neelorlessadil. f ThS kreaVBhsehwaBdisdolved g S0Wht & g

ni trogen. e r
THF vvgs sl ow yma?@o%éggd&h ehzél u) %}m&%}ed%gg; "%q‘?q’{“%g’“’a&?‘imw 8@@51"& | ny
an ice-bath. THB-08immplex Fadhis wan a@Qeidrs‘ewa ropseofin-bexang fqRreeipitatp she title
hours. Aftd0 tlempeaciasarnowxhitecsolid AR a9 fiirtarite e4n, hepads aCur e, the hydride

was carefully destroyed with 5 m of 1:1 mxture of THF and water in
an ice-bath. Stirfri a of 2.5 N NaCH sol ution
was added to c%ﬂéﬂﬁﬂw C‘igﬁ%ﬂf{%ﬂt @Zﬁfgpﬂm num hydr oxi de. The
preci pitate waald'd:t@r65d 5aH 6. mmmswu th WO 97/ 17343

PCT/ US96/ 17275 C, 64.91: - 28 -

di chl or onet haner sopropano{-I ?gﬁfl soI ution. The filtrate was dried over
anhydr ous sodiumsul fate, filtered and concentrated. The crude product
was chr omat ogr aphed on silica gmmmhyl acet ate to g| vel 1g

(76% 3.1 mmol e} , , , o Gl nds. @y Of |

The free base was dIssolved in 1! JI et Ny ) 3 :

treated with 0.25 Mfumaric acid in ethanol (6.8 m, 1.7 mmole). To
3-Indolepropionic acid (1.4 g, 7.4 mmole), 1-hydroxybenzotriazole hydrate

20 (1.2 g, 8.9 mmole) and 1,3-diisopropylcarbodiimide (2.8 ml, 17.8 mmole) were
combined in 100 ml of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise (S)-7-hydroxy-2,3-dihydro-1,4-
benzodioxin-2-methanamine hydrochloride (1.6 g, 7.4 mmole) in 50 ml of DMF and
the mixture was further stirred for 24 hours. The solvent was removed and the

25 residue partitioned berween dichloromethane and water. The separated
dichloromethane layer was dried over anhydrous sodium sulfate, filtered and
concentrated in vacuum. The residue was chromatographed on a silica gel column
using ethy! acetate as the eluant. Fractions containing product were concentrated and
washed with a minimum amount of THF to remove a by-product and to give 1.5 g

30 (60%) of the desired product, (S)-(7-hydroxy-2,3-dihydro-benzo{1,4]dioxin-2-
ylmethyl)-4-(1H-indol-3-yl)-propanamide, as a white fluffy solid.

Lithium aluminum hydride (1.7 g, 45 mmole) in dry THF (100 ml) was placed
in a three-neck flask which was flushed with nitrogen. The amide (1.5 g, 4.5 mmole)
35  prepared above in 50 ml of dry THF was slowly introduced through a syringe to the



this was added several drops of hexane to precipitate the title conpound as

*a. snowy white solid, (2:1) fumarate, mp. 195 [err]C El enent al
Anal ysis for: (err] H23FN202 1/2 CAH404 10 Calc'd: C, 66.98; H 6.11; N,
6.79 Found: C, 66.80; H 6.17; N, 6.59
EXAMPLE 19
[ 4- (5- Fl uorwobkh¥aasiol e-3-yl ] -butyl]-(7-nmet hoxy-2, 3-di hydr pdiars@irarst] di oxi n
-2- 15 yl met hy) - am ne

5- Fl uoroi ndol e-3-butyric acid (1.2 g, 5.4 mvol e), 1-hydroxybenzotriazole
hydrate (0.88 g, 6.5 mole) and 1, 3-diisopropylcarbodiinide (2.0 mM, 13.0
nmol e) were conbined in 150 mM of DMb-and stirred at roomtenperature
for 2 hours under a 20 nltrogen atmosphere. To this was added dropw se

7- met hoxy- 2, 3-di hydro- 1, 4- nzodi oxi n- 2- net hanani ne hydr ochl ori de
(1.3 g, 5.4 nnbf‘@ys“?PF“SB"M“bf“ﬁ%ﬁ‘-éﬁﬁm”‘mm PR theD stirdoat\gsatls feflpntar 48t i rr ed
for 24 hours. HBéwes.sAAfuwenhe vesstior mivmc: esuded feroom teniperitgre o theaiyidride avaed

bet ween di chl o Qf”ﬁh? %ﬁ wﬁﬁ%rﬁl of 19 Fx? ﬁfea&e‘illflf and \%x&h nzéﬁ)%tﬁl?ﬂ‘e

| ayer was dri e ove rous so um su
concentrated i ﬁ“%&lﬂﬂﬂm’ﬂ'@wﬁé% MWW?@G‘*W 19 copgulatp thee |
col um 5 uspregipithte\df ammmmalydmﬁdae Bhepratipitite s ifilefedCand! wished grigar oduct

wer e concent ' AfoRftbmanessolfSHitl 4 Rl 'ril BLATPYR! ofla JIE bR EGIOVE 2

by-product and tQ giv esire
(7- et hoxy- 2, 3%’?‘!1’9&?’6%4?1%@18“@]“&!‘%@?&@ yibgstuds pyoduct was chromatosraphed
4-(5-fl uoro- 1Hoh ﬂﬂ@d@liﬁsmg)ﬁhmﬁcm&m)@ére 0e6g 39%)i118 mdBle) of the free base of thehi um

al um num hydri d%ﬂadugpas hﬁ‘e)s&JhB O f?é'é'%aﬁejxggdi{%] 1¥¢8%n Eé?tﬁ%gethanoé ina

t hr ee- neck | as e amd

mol e) pr é‘ﬁaﬁf?dcda'ﬂﬁ@é ﬁrﬁﬁ@mﬁ‘i‘c apid H? 3/\%@ <§-B$vmmaled; rwmféﬁ?s
t hrough a syri adgedt sevetad drops oﬂ.AIHempenmcoupuaua a6 (B endmiomer Tfighentixleur e

nas NN ot G SO EIGALL Whi il b IPrumBAULS: ofiicPhyddlE FARAI 00

m xt ure cool ed & éoomt erature, 17343
PCT/ US96/ 17275190° - 29-
carefully destroyed with 5 m of 1:1 m xture of THF and water in an

ice-bath. 15 Elehicnfal ARgly¥ififorc CopH MO RS 1/2TgH400f - 124 H2O NaCH sol ution was
added to coagul t tate of al um num hydroxide. The
precipitate wa égéﬂo‘a]ﬂ’os Q%Sﬁg@bw th di chl or onet hane/ i sopr opanol
(3/1) sol utionFodftde G.,i66108aH6.08N.dd2ed over anhydrous

20

3-Indolepropionic acid (0.77 g, 4.1 mmole), 1-hydroxybenzotriazole hydrate
(0.66 g, 4.9 mmole) and 1,3-diisopropylcarbodiimide (0.77 ml, 4.9 mmole) were
25 combined in 75 ml of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise 7-methylsulfonylamino-2,3-
dihydro-1,4-benzodioxin-2-methanamine (1.0 g, 4.1 mmole) in 50 ml of DMF and the
mixture was further stirred for 24 hours. The solvent was removed and the residue
partitioned between dichloromethane and water. The separated dichloromethane
30 layer was dried over anhydrous sodium sulfate, filtered and concentrated in vacuum.
The residue was chromatographed on a silica gel column using 10% hexane in ethyl
acetate as the eluant. Fractions containing product were concentrated and washed
with a minimum amount of THF to remove a by-product and to give 1.1 g (61%) of
the desired product, (S)-(7-methylsulfonyl-2,3-dihydro-benzof!,4]dioxin-2-

35  ylmethyl)-4-(1H-indol-3-yl)-propanamide, as a white solid.



5 sodiumsulfate, filtered and concentrated. The crude product was

chr omat ogr aphed on silica gel using ethyl acetate to give 0.75 g
(65% 2.0 mmle) of the free base of t he expected product as a
colorless oil. The free base was dissolved in 50 m of

et hanol - di et %e@t‘%@ (1:1) and treated with 0.25 Mfumaric_acid in_ethanol
(4.3 m, nmole). To this was added several dro CI¥SMIHe%ane to
pr eci p|tate the title 10 conmpound as a snow white solid, (2: 1) funarate

salt, mp. 185 [err]C El emental Analysis for: C22H err] FN203 * 1/2
CAHA04 Calc'd: C, 65.15; H, 6.15 N,_4# 33 Foundr C, 64.91; H,
6.08; N, 6.02 15 EXAMPLE 20

3-{[3-(1H I ndol - 3-yl) - propyl am nol - et hyl ] - 2. 3- di hvdr o- benzo[ | . 4] di oxi n-6-0
I 3-1ndol epropionic acid (1.4 g, 7.4 mole),

L epropy bar pocmbhfubypdde, @53, 25T By PP 100 mp s glest 100

dii o) :
m of DWF and sf%? ?Fn}‘ ?‘BWZ‘E’&W&% Heshed with pitogen,  Fhe amidefl. be, 2.5 mmeledr ogen
at nosphere. To pteparedabovedd S0 nalrof gvy %’HF(v&)s-sMydnmwcea,t&-od'gmydyrﬂrgb t6tthe

benzodi oxi n- 2- N"pARpRARE n@ﬁmhb{gﬁ Reltafy 'ﬁﬁdﬁ%m@e gﬂs ﬁxen sti ﬁtf' @gﬁﬂ‘{{%&

and t he m turerﬁ\éa Burt er stirre ours.
removed and t he™?¥ LT dhe TTACERT MidERIconltdoeToom @mmfmt Fb&ﬂé’dudd WRSLt er .
The separated -carefullyclesmoyedewhiabeml af drl mhaudr ofeTHPVWRE vaatly iy 81l fceSsagh. um

sulfate, filter Qﬂrrﬁx‘ﬁq’/as connrﬁﬁﬂ‘i? 3 Fr@fof"g S'ﬁ‘N‘ﬁé%muoI%s a ééd%%oX@?at? the

chromat ogr aphed_on. cet

el uant. Fracti oﬁ?c’é’gﬁ'fz rﬂ? U 'P()'H’l‘jf,"f"ra};er'g“cﬁfﬁ%‘éﬁtiz a‘taéd"hﬁFRS‘ and washedswith wi t h
a mni mum aﬁr@unﬂwblordfnﬁham/iwmeola(mysqzinmiuc'l‘hdaﬁhlrateowgs dredlover ant3drous 60%)

f the d d
SI t ﬁyl )es |4 r ((alHQcIEdri{&iH%%ati/ Szt&%iﬁﬁ%g%é@éﬁg%egs ‘i‘h@ﬁlﬁg Rﬁ'ﬂ@:qys ﬂ(ﬂh Siriiea

Li t hi um al uni nuﬁ?ﬂg s asipg e gy‘f”ﬂ?‘?rﬁ’df’g) %O y-3rpppole l he:free base ofthaced
i N a thr ee- neckexXpested prodietias asvhité baliih dthe fiiee haseiwtas diyssivedlin ethansld20 él).ahd g,
4.5 mol e) 35 REAREWRR 025 M Burhatic 38id'Th c@nfmdi'g}"é HIF0 4RSS i b Oalide s d

th h
PC[I';) lLJJ%QG?li 5 &ve}af)drops of hexane to gweYP (gzenannomcr of the title compound 859 light tan

solid, (2:1) fumarate, quarter hydrate, m.p. 141-142 °C.

Elemental Analysis for: C21H25N304S « 1/2 C4H404 » 1/4 H20O
Cale'd: C, 57.79; H, 5.80; N, 8.79
20 Found: C,57.60; H, 5.80; N, 8.52

5-Fluoro-1-methylindole-3-butyric acid (1.4 g, 6.0 mmole), 1-hydroxybenzo-

triazole hydrate (1.0 g, 7.2 mmole) and 1,3-diisopropylcarbodiimide (2.3 m}, 14.4
mmole) were combined in 150 ml of DMF and stirred at room temperature for 2
hours under a nitrogen atmosphere. To this was added dropwise 2,3-dihydro-1,4-

30  benzodioxin-2-methanamine hydrochloride (1.2 g, 6.0 mmole) in 50 mi of DMF and
the mixture was further stirred for 24 hours. The solvent was removed and the
residue partitioned between dichloromethane and water. The separated
dichloromethane layer was dried over anhydrous sodium sulfate, filtered and
concentrated in vacuum. The residue was chromatographed on a silica gel column

35  using ethyl acetate as the cluant. Fractions containing product were concentrated and



LAH suspension in an ice-bath. The m xture was then stirred at gentle

reflux for 48 hours. After the reaction m xture cooled to room
tenperature, the hydride was carefully destroyed with 5 n of 1:1
m xture of THF and water in an ice-bath. Stirring was continued as 15

m of 2.5 N NaCH solution was added to coagul ate the 5 precipitate of

al um num hydiomthesas The precipitate was filtered and washedtwsbdir2rs

di chl or onet hane/ i sopropanol (3/1) solution. The filtrate was dried over
anhydous sodiumsulfate, filtered and concentrated. The crude product
was chr omat ogr aphed on silica gel using ethyl acetate to give 0.6 g
(39% 1.8 mmle) of the free base of the32- expected product as a white
solid. The free base was dissolved in 20 mMl of ethanol 10 and treated with

0.25 M fumaric nol le). T thi added
several drops gﬁ&eq vgﬁ’a ?m% é ?’ at € tﬁ%r@a%?éﬁfogg ?gfvﬁel?igt l e
compound as a {%)@fitherdesired mredtm( d-dilyydrot benzofdwidioxin-2ayimethyl e Gefluong-dr at e,

mp. 189- 1%{1&&{-&%3&@1}-5&@%&@&Aﬁﬂéyalos; ioﬂa C[ err] H22N2G8 * 1/ 2
CAH404 . 1/4 H20 C H, N, Found: C,
66.03; H 6.01; N, 7. 02 EXAMPLE 21
20 S Lithium aluminum hydride (1.0 g, 26 mmole) in dry THF (75 ml) was placed

N%(?» {[3- (I H | iiflotnred= &b&mbmmn&mwmumug%e& memvxda@clttﬁezz%&ﬂmﬂ)dl oxin
3- 1 ndol epr opi oRT"'B“&S “B""(‘d“?? ldm%‘%aé) ow? H@‘é’? g@ﬁ%ﬁ?&l ?PW&" m?dr ate

(0.66 g, 4.9 miwibjuspension lsﬂmlrresl@ﬁﬂr ofbe mixteredvashencstingd AV gentle refhex fordl e)
were 25  conbho@d. i AftetSthdlreRtioPMiixardl cdled i fboad mﬁﬁm:&:emrwd%e war 2

hours under,a ni e e To this dro

7- met hyl sull?ony?rﬁﬁﬁuﬁ 3329'%’& IH%S%E &ql %u e(I?leE@ )5% n> et R’éﬁ%fﬁ?ﬂ‘é (1.0
g, 4.1 nmol e) SHITBE wés qgmxwaarxamlwéﬁNNaﬁalkxqmt@nm afided tecoagulate thed f or
24 hours. The pfkipimie mmﬁﬁmﬁ.\/mr@ﬂ& t g presipitite was filteped drd washed vagt ween

di chl or oret hang, gnd. et o Gsé.'mgﬁaﬁap@h%fssﬁpga CL ORAES NG A0k RIS

dried over anhydrous S0 once trate i vacuum

The residue m%ﬁpéﬁﬁﬁﬁgﬁléﬂs%@dcﬁ?ﬂaﬂ%m@c dhgerude prasivet was egomawgmaehethe in
et hyl 18c ebﬂtsﬁ?xciiE eltuSing @thybiteratd o @iilei 008G (849%) 03B Mindl) Pf Be it bk Iof the

g;ngregglrjgt egng cuas 2 G 1? sam#n ThdH %@Q%dxgode %&m[l SN ot

(S) - (7- net hyl sd}elt thep (hlblP HP%%@’HM{ P M EHrpazicracid "35‘*13"01 (5.0 ml, 1.25

yl met hyl ) - 4- ( 1hmalehab greythe tithy coppoand a, wids salidyif2:1 pfusmatatgsalt, m.p. 160°C. WO

97/ 17343

PCT/US96/ 16675 Etemental Analysis for: C22H25EN202 » 1/2 C4H404 - 31
Calc'd: C, 67.59; H, 6.38; N, 6.57

Found: C, 67.53; H, 6.40; N, 6.56

25

5-methoxyindole-3-butyric acid (1.5 g, 6.4 mmole), 1-hydroxybenzotriazole

hydrate (1.0 g, 7.7 mmole) and 1,3-diisopropylcarbodiimide (2.4 ml, 15.4 mmole)

30 were combined in 150 ml of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise 2,3-dihydro-1,4-benzodioxin-2-
methanamine hydrochloride (1.3 g, 6.4 mmole) in 50 ml of DMF and the mixtwre was
further stirred for 24 hours. The solvent was removed and the residue partitioned
between dichloromethane and water. The separated dichloromethane layer was dried

35 over anhydrous sodium sulfate, filtered and concentrated in vacuum. The residue was



Lithi,um al um num hydride (0.9 g, 25 mmole) in dry THF (100 m) was placed
in a three-neck flask which was flushed with nitrogen. The amde (1.1 g,
2.5 mol e) prepared above in 50 mM of dry THF was slowy introduced
t hrough a syringe to the 5 LAH suspension in an ice-bath. The m xture
was then stigre gentle reflux for 48 hours. After_the [eac t|on
m xt ure cool yd)%g%%om tenperature, the hydride was cpaﬁré[l’ﬁaf’fy
destroyed with 5 mM of 1:1 mxture of THF and water in an ice-bath.
Stirring was continued as 15 m of 2.5 N NaCH sol ution was added to
coagul ate the precipitate of al um nugg hydroxide. The precipitate was
filtered and washed with 10 dichl oronet hane/i sopropanol (3/1) sol ution.
The filtrate was dried over anhydrous sodiumsulfate, filtered and
concentrated. Thkhromatogeapbeddu e isilica geldohmrat sy exhyiedetate as theodluit! Faotgn!

usi ng ethyl acekafiining pPadiEr YerP obhob s sha o il Phirkefim b2 t he

expected product as a ase was I n et hanol

whi t
(20 M) and  TeMQYEbY%s °§P‘E‘ﬁ"’6 “‘QE’VR/ﬁf%&Zﬁq&) ofcthe desired Pregdyet, (3.3-dibydro- 0. 68
mol e). To t hi s bews|ladldioniniBylmethybré{5-uietbmey- bH-iikdoladgl)ihnagamide] 8an off)
enantiomer o§ the title conpound as a |light tan solid, (2:1)

fumarate, quarter hydrate, mp. 141.142 [err]C . El enental Anal ysi s
for: Cerr] H25N304S 1"?&?"?“&?%3%}’*351‘#4%1%&947 mmole)dn fry THF (1003n1) was plageds g0:
N, 8.79 20 Founih a Greesieck faskiihigh 88s flldhedBwiR nitrogen. The amide (1.8 g, 4.7 mmole)
EXAMPLE 22 pre;‘:%d 3683 S0%RE AP THF Wl sRHP 1ot h R bR iéyr{nie% Hro-1

-methyl- 1H (in
yl) ] - | - but yl &m sugpension in an ice-bathy The mixpure was they stimedatgentdegsflyr for 24ci d
(1.4 g, beyrs. 1Aferdthe xgagtion oixture codied awodoen leyesdtre( the Chydride’ was

rrrml e) and 1, 3- girbMPrdHB&bfear\bﬁﬁ“S' ] @? l(lznﬁ’xtme’ of - fHE and wat ér?icc— Elﬁ
conbined in 150 m w%erat ur ours
under a nitrogeR® %%WWQP%“‘“’%GS ﬁ%pﬁ °€\g§ I\ég{% ‘Bl"ﬁ%ﬁl”é‘? theq. 30
benzodi oxi n- 2- mpredipitatei of alinyidnwdiyidomidee The ﬁrcgpxtﬁc@vamﬁltce@d and \Bﬁhed with DV
and g t ge hm E{cﬂfoﬁmﬁ@kﬁanfeﬁﬁépi‘tﬁfan&:(wm SBlufiod. Ffe HRMISwasl difedSRleY GRH d .
renoved an e i tione or wat er .
The separ at e%j sodiurg sulﬁﬁ%?%ﬁﬁ? %@*Wé&d&/\g@ ﬁ?‘g%g'%%f’ g‘ﬁa’y@? d'fﬁsum
sul fate, filter digsaiypdin 25 miebethenel-digthytiether (1d3 andtreafidevithe® 2% Mefumasic acid

chr omat ogr aphedirgihahob(9.7 §5 208hmGR) UHBivE2 solid! SWHikh ﬁis%ryﬁﬂﬁi@tf?mﬁéthﬁm

Slﬁjigg 43Fr act | OELSai?orHttﬁe Ptlengoxﬁ)p Odt"l' %& anm?\yo?y colné: ?Qtls ?umarate sglt, qQuarter hydraté/,\D

PCT/ US96/ 17275 m.p. 182-183 °C.

20
Elemental Analysis for: C22H26N203 « 1/2 C4H404 » 1/4 H20
Calc'd: C, 67.19; H, 6.70; N, 6.53
Found: C, 67.21; H, 6.83; N, 6.43

25

1-Methylindole-3-propionic acid (1.2 g, 6.0 mmole), 1-hydroxybenzotriazole

30  hydrate (0.97 g, 7.2 mmole) and 1,3-diisopropylcarbodiimide (1.1 ml, 7.2 mmole)
were combined in 100 ml of DMF and stirred at room temperature for 2 hours under a
nitrogen atmosphere. To this was added dropwise 7-methylsulfonylamino-2,3-
dihydro-1.4-benzodioxin-2-methanamine (1.9 g, 7.2 mmole) in 50 ml of DMF and the
mixture was further stirred for 24 hours. The solvent was removed and the residue

35  partitioned between dichloromethane and water. The separated dichloromethane layer



- 32- washed with a m ni rum anmount of THF to renove a by-product and
"to give 1.0 g (449 of the desired product,

(2, 3-di hydro- benzo[ 1, 4] di oxi n-2-yl net hyl ) - 4- (5-fl uor o-

1- net hyl - 1Hi ndol e- 3-yl ) - butanam de, as a pale yellow solid. 5

Li t hi um al um num hydride (1.0 g, 26 mmole) in dry THF (75 m) was pl aced

in a three-wooknfds@ask which was flushed with nitrogen. ThecargsdeiRis 0 g,
2.6 mmol e) prepared above in 30 mM of dry THF was slowy introduced

t hrough a syringe to the LAH suspension in an ice-bath. The m xture
was then stirred at gentle reflux for 4 hours. After the reaction

m xture cooled to roomtenperature, the hidlri de was 10 carefully destroyed
with 5m of 1:1 mxture of THF and water in an ice bat h. Stirring was

continued as 15 d to coaqul ate th
precipitate of WMH&?’WB&#@?S&@‘%@‘B&WW‘? RECRRGEN R q%t% éﬁ““&?\d%ﬁas hed
Wi th di chiresidneswdsahrmateguapbediomt siliey gel celomntusing exhvhs:etaté asrthe elua!as
dried over anhygiidgs conmmﬁggfouﬁezsa&é @nBentfalcdtadd %ﬂs&adw&pmﬁﬁ&,h&t .
crude product sciﬁpr or nat ogLap ‘#éil on, Sei e% Hsl t.h ace(gate to
i ve 0 5 g Caadt T3l ks 2 7 Prior #d O g L E ) of e Wsia Hhoast (i o

as a col or| &ss nxithylsulfphyl-2,3-dihydrasientol b4 diaxsnR-yboethyl)- Ml-methyﬂ IHt-ménd(ﬂ--

di et hyl et her (yi);ﬁ;,), ahashidel £ aeFAwhile H1idd> M furnaric acid in ethanol (5.0
m, 1.25 Ao ;)) to glve the title conpound as a white solid, (2:1)

fumarate salt, mp. 160 [err]C. 20 El emental Analysis for: C22H25FN202 *

1/ 2 C4HA4A04 Cal LithivnGludiugthydtide 8.838 47 pm@de)5# dry THF Iﬂﬁﬂmﬂ) v@s pﬁi‘ec53 H,
6240 Nh g 56b in a three-neck flask which was flushed with nitrogen. 'I‘he arkide) Lﬁ b
( - 3- O hydr % enz%{_eld ﬂwe mx‘}sn m?o%m was) Jlowlgl 1%?@808‘ erou a synnge toy uty

5- met hoxyi ndol d-AH isuspgnsien incandcechatis Ghe pixqurgwas dhen stirrpg av genilp seflusifor 260l e
hydlr a; 638 1.0 9.hofirs/ AV fhe @Mtoix mixtlirt $061e@ RY k6ch b&dpdramﬁ the? hikd trme, w&ét 4
Mol e wer e [ Qom ature
for 5 hour s undarersy desioyed ddcs B ¢ 1:F) gﬂg"g 1RE\of THIE Bl Bk R R ETBER
2, 3-di hydr o- 1, Stisdrg was epntinuel as 15 ml ofex hNNalth solngjen wanadded grecqagulgieghe 6. 4
ol e) in 53 mMprafipitdé of BRindidifn Avdrbxiae Whs precapuafeuwwm’tersﬁ afhid Sdshedr witk

hours. The sol v, Wa [ymf g,
di chl or onet hane‘ﬁ}trl\ %fhag %-Qpﬁ%iig,l; tsod'ﬁ Srgg{rrrée%h’&aa(r%e afé’?r av\n/?t'gaééﬁl ed 35
over anhydrous sedigrusuiiste filiered apd PQ‘@F@EP%dT’@dH%@rR’P@tCéd“F ghepmatagraphed
resi due was on a silica gel using ethyl acetate to give 0.6 g (30%, 1.4 mmole) of the free base of
expected product as a white solid. The free base was dissolved in ethanol (15 ml)
20 and treated with 0.25 M fumaric acid in ethanol (3.0 ml, 0.75 mmole). To this was
added several drops of hexane to give the title compound as a light yellow solid, (2:1)
fumarate salt, hemihydrate, m.p. 125-128 °C.

Elemental Analysis for: C22H27N304S - 1/2 C4H404 .» 1/2 H20
25 Cale'd: C,58.05; H,6.09; N,846
Found: C,58.08; H, 5.99; N, 8.17
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chromat ographed on a silica gel lumm using ethyl acetate as the el uant.
Fractions cont ai ni ng pr Odh‘gmwu ' “E{MH ted and washed with a

m ni mum anou F to Mct and to give 1.8 g (74%
of the desi r%"g{/‘g ct, (2, 3-dihydro- enzo[ 1 PangM7zgs

, 4] di oxi n- 2-yl met hyl ) - 4- (5- met hoxy- | H-indol e-3-yl)-butanam de, as an oil.

5 Li thi um al um num hydride (1.8 g, 47 mmole) in dry THF (100
m ) was pl aced in a three-neck flaskawhich was flushed with nitrogen.
The amde (1.8 g, 4.7 mmol e) prepared above in 50 m of dry THF was
slowy introduced through a syringe to the LAH suspension in an

*

ice-bath. The m n stirred at gentle reflux for 24 10 hours.
After the reaction m xture cooled to roomtenperature, the hydride was
carefully destroyed with %ég of 1:1 mxture of THF and water in an

i ce- bat h. & irring mpgpRd fderpulal: 15 i of 2.5 N NaOH sol ution was
added to coagul ate the preci pitate of al um num hydroxi de. The
precipitate was filtered and washed wth 3 di chl or onet hane/ i sopr opanol
(3/1) solution. The filtrate was dried gver gnhydrous 15 sodiumsul fate,

filtered and concentrated. The crudeRriy 2@1&%’@[96 54.4 mmol e) was

di ssol ved in 25 m of ethanol - di et hy 3 Rer (1'@}@‘§ltreated with 0.25 M
fumaric acid in ethanol (9.7 nY¥2NRmol e) R(jiveasolid, whi ch
was recrystaldized from et hanol to affoyd the title conpound as an
ivory solid, (2:1) fumarate salt, quarter hydrate, m p. 182-183
[err]C. 20 El emental Analysis for: Cerr]Herr]N2Q err] * 1/2 CAH404 .
1/4 H20 Calyphefbin C 67.19; H, 6.70; N, 6.53 Found: C, 67.21; H,

6.83; N, 6.43 25 1 nd 5 ) EXAMPLE 24
N- (3- {[ 3- (1- Met hyl - | B RG8rd By pry-. igfenshdently Awpirogen. plkyi ofl-6 carber aipws.
benzo[ |, 4] dildxi n- 6- y| ) -adeixy afi éHidafbon atoimde aralkoxy of 7 to 12 carbon atoms,
1- Met hyl i ndol e- 3- pr opi OighoPBkFofZho® drbofia ey, HaIOXAA GYAERZP! 1 azol e
30 hydrate (0.97 g, 7.2 mﬁmlyg‘; z%gd! 1,3-di) S éfggéc&r}r)og% egg]l. 1nm,
7.2 ol e) were cATEraEPrPrordigikylamige ! iyl ggpunas g
tenperature for 2 hour scathed@toms, alkanamido of @ge 6 cartbom stotnss @ alkRoesulfomamids added
dropwi se 7-met hyl sul f oryflj35%RebER Aoms; or,
di hydro- 1, 4-fhenzodi oxj;n- 2- hanam ne (4.9 .2 le) in 50 m, of DM
and the ll%m xt ur ef\/vé“sge[fﬁg‘% ﬁs_eqrj’%‘f? rgda'ﬁd(ﬁj , ?;“’h[?ggg?r' 4R Orhg sukstituteta s
renoved and the resi duenglylenedipxy.ettiydenedioks onpropyldaddinxgr onet hane and wat er .
The separated di chl or3rad R3n, ind¥sdndently, hydrogen or alkyl of 1 to 6 carbon atoms;
n is 3or4;
or a pharmaceutically acceptable salt thereof.
20

(2) A compound of Claim 1 in which R1, R4 and RS are hydrogen, hydroxy,

alkoxy of 1 to 6 carbon atoms, halo or alkanesulfonamido of 1 to 6 carbon atoms; or,

R is hydrogen, hydroxy, alkoxy of 1 to 6 carbon atoms, halo or alkanesulfonamido

of 1 to 6 carbon atoms, and R4 and RS, taken together, are methylenedioxy; and R2

25  and R3 are hydrogen; ora pharmaceutically acceptable salt thereof.

(3) A compound of Claim 1 in which R1 is hydrogen, hydroxy, methoxy or

fluoro; R2, R3 and RS are hydrogen; R4 is hydrogen, hydroxy, methoxy, ethoxy, halo

or alkanesulfonamido of 1 to 3 carbon atoms; or a pharmaceutically acceptable salt
30 thereof.

{4) A compound of Claim 1 which is:
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vias dried over anhydrous sodium.sulfate, filtered and concentrated in
vacuum The resi due was chromat ographed on a silica gel colum using

ethyl acetate as the el uant. i ntai ni ng product were
concentr at edvm-;mshed W th Hallmllmlmwmamr) of THF perrsemizes a
by-product and to give 2.1 g (*79% bf the® désired product, (7- 5

met hyl sul f onyl - 2, 3-di hydr o- benzol [1, 4] di oxi n-2-yl met hyl)-4-(1-nethyl -

| H-i ndol - 3- yl)-propanam de, as a fluffy white solid.

Li t hi um al um num hydride (1.8 g, 47 mol e$6in dry THF (150 m) was pl aced
in a three-neck flask which was flushed with nitrogen. The am de (2.1 g,
4.7 mole) 10 prepared above in 75 M of dry THF was slowy introduced
t hrough a syringe to the LAH suspension in an ice-bath. The m xture
was then stirred at [(§drdihydre-di3-dixgleld,52gi[1 4]bcnzhdmx19-6-)4im@hyli-hé(ltHemdoll- on
m xture cool ed SEfl)-f)&??ﬂahﬁiﬂlﬁra Fhbfn- cédiRal e £bld\@ thereof; Caref ul ly
destroyed with m Xt ure of TH water in an ice-bath.

Stirring was continued as 15 m of 2.5 N NaO-l solution was added to
coagul ate t#Be 15 priddiidiindol-3- )dk'b‘éﬁlnﬁ merhoRy-d3odi hyslso-bamrel Infldiokini2-at e was

filtered and mmﬂylmhmeoraphm&ﬁwmwdﬁgm@é&nol (3/1) solution.
The filtrate was dried over anhydrous sodiumsulfate, filtered and
concentrated. The crude product was chromat ogr aphed on a silica gel
usi ng et hyl acet at e 3t{{4-§iH-indol-8-yh-fundaming]- m?hwﬁr%;dwdmmnmiéé]m%f
expect ed produGh oPs M&Heh@caﬂ?ht&praﬁ&%aﬁ iReeohase was di ssol ved in ethanol
(15 m) 20 1Oand treated vvlth 0.25 Mfumaric acid in ethanol (3.0 m, 0.75

mol e). To tThis was dded several drops of hexane to give the t|tIe
compound as a Ilght @éﬁ'lbswywﬂé'l'“%@'l)") propyll @Fedibdso-benzo| 1 Hdioximdir at e,
mp. 125-128 rhéthy])-amine or EliphifatalticAnadcyepubid QltthdegodH27TN3OAS . 1/ 2
CAHA04. 1/2 H20 25 Calc d: C, 58.05; H 6.09; N, 8.46 Found: C,
58.08; H, 5.99; N, WO 97/ 17343

PCT/ US96/ 17275 3-(3 {{2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-amino]-propyl } - 1H-indol-5-

15 ol or a pharmaceutically acceptable salt thereof;

3-{3-[(7-methoxy-2,3-dihydro-benzof{1,4]dioxin-2-ylmethyl)-amino}-propyl}-
IH-indol-5-ol or 2 pharmaceutically acceptable salt thereof;

20 {7-methoxy-2,3-dihydrobenzo-| 1,4]dioxin-2-ylmethyl)-[3-(5-methoxy-1H-
indol-3-yl)-propyl]-methyl-amine or a pharmaceutically acceptable salt thereof;

3-{3-[(7-hydroxy-2,3-dihydrobenzo-[ 1,4]dioxin-2-ylmethyl)-amino}-
propyl}-1H-indol-5-0l or a pharmaceutically acceptable salt thereof;

(7-methoxy-2,3-dihydrobenzo-| 1 4]dioxin-2-ylmethyl)-{4-(5-methoxy- 1H-
indol-3-y1)-butyl}-amine or a pharmaceutically acceptable salt thereof;

3-{[4-(5-methoxy-1H-indo}-3-yl)-butylamino}-methyl}-2,3-dihydro-
30  benzofl,4]dioxin-6-0l or a pharmaceutically acceptable salt thereof;,

N-(3-{[4-(1H-indol-3-yl}-butylamino]-methyl }-2,3-dihydro-benzo[ 1,4]dioxin-
6-yl)-methanesulfonamide or a pharma-ceutically acceptable salt thereof;



s AR etmsgon e, )

i ndependeé&ntd y,t hydr egen, al koxy
of 1-6 carbon atons, aralkox to 12 carbon atons

ool b, oo o LN 1 s

carbon atons, al kanam do of 2 to 6 carbon atonms, or al kanesul fonam do

of 1 to 6 carbon atons; or, 15 Rl err] is defined as above and R4
and R5, taken together, are ortho substituged -

net hyl enedi oxy, ethyl enedi oxy, or propyl enedi oxy; R2 and R3
are, independently, -hydrogen or alkyl of 1 to 6 carbon atons; n
is 3ord4; (&B-dihydreabamecfdi4ldioxih2yyimeibep{ 2ifi-medaky- 1 HHadw@ 3fyl)- 20

(2) A corrpounqxsﬁyxﬂxﬁhérbrlapﬁnﬁmeﬁmaﬁp%aqub@éax?mgmﬁﬁ are hydrogen,

hydr oxy, al koxy of carbon atons, halo or al kanesul fonam do of |
to 6 carbon atons; or, R[err] i s hydrogen, hydroxy, alkoxy of 1 to 6
carbon atons, halo 02 31dihydeosbeingelh Aidiokin- -2-ylmetby)-[3-(SflGorodibindoled-glvs, and R4
and R5, takem t GgegyNedminébea praHAeaRal) S %praBedaiRRertar,  and R3 are

hydr ogen; or a phar maceutical |y accept abI e salt thereof. (3) A
conmpound of Claiml in which Rerr] is hydrogen, hydroxy, nethoxy or
fluoro; R2, R3 and R[Neﬂr]I4d5®¢wydgﬁndolﬁ4ylb—budygadﬁmgmmthﬁ}/—dlﬁecﬁyydw%t hoxy,
ethoxy, halo  benf[1,3ldikRE64])meihaREsERorfmide dr@ pﬁaﬁ%amaalw £Epratl saft
pharmaceuti cal | )‘haccfept able salt 30 thereof. A “conmpound of
Caiml whi CI’(]}

3-{[4-(1H-ndol-3-yl)-propylamino}-methyl }-2,3-dihydro-benzo[ 1 ,4Jdioxin-6-
ol or a pharmaceutically acceptable salt thereof;

(2,3-dihydro-benzo{1,4]dioxin-2-ylmethyl)-[4-(1H-indol-3-yl)-butyl}-amine
15  or a pharmaceutically acceptable salt thereof;

(2,3-dihydro-benzo[1,4}dioxin-2-ylmethyl)- [3-(1H-indol-3-yl)-propyl}-amine
or a pharmaceutically acceptable salt thereof;

20 (2,3-dihydro-benzo[1 ,4}dioxin-2—ylmeihyl)-[4—(5-ﬂuoro- 1H-indol-3-yl)-
butyl}-amine or a pharmaceutically acceptable salt thereof;

[4-(5-fluoro-1H-indole-3-y1)-butyl}-(7-methoxy-2,3-dihydro-
benzof 1,4)dioxin-2-ylmethyl)-amine or a pharmaceutically acceptable salt thereof;

3-{[3-(1H-indol-3-yl)-propylamino]-methyl]- 2,3-dihydro-benzo[1,4]dioxin-
6-ol or a pharmaceutically acceptable salt thereof;

N-(3-{[3-(1H-indol-3-yl)-propylamino]-methyl }-2,3-dihydro-
30  benzof1,4]dioxin-6-yl)-methanesulfonamide or a pharma-ceutically acceptable salt
thereof;

(2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)- {4-[5-fluoro-1-methyl-1H-
{indole-3-yD)}-butyl }-amine or a pharma-ceutically acceptable salt thereof:
35

N T
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§63d| oxol o[ 4, 5-g] [ [1(2] Eeﬁmi"ﬂHMth hyl]-[4-( | Hindol -

3-yl)-butyl]-am ne or a pharna- tcetttiealty acceptable salt thereof; 5
[4- (1 Hindol-3-yl)-butyl]-(7-methoxy-2, 3-di hydro-benzo[ 1, 4] di oxi n- 2-

yl met hyl ) - agonenrdas a pharmaceutically acceptabl e salt therewfusesi172rs

3- [4-(1Hindol-3-yl)-butylam no]-nethyl )

- 2, 3-di bydro- benzo[ 1, 4] di oxi n- 6- ol or a pharnaceutically acceptable
salt thereof; 10 [ 3- (5-benzyl oxy- -

1H i ndol - 3-yl ) -propyl ] - (2, 3-di hydr o- benzd®8%, 4] di oxi n- 2-

yl met hyl )-am ne or a pharmaceutically acceptable salt thereof;

3- (3-((2,3-di hydroszhenzol 1, 4] dji.oxi.n-2-yl met.hyl)-amnm noj - 1), -
|Hindol-5- 15 ol ‘%‘{Sﬁ&?‘%ﬁ@eﬁﬁ"é’& %WH%?&S%@V@W%P%%@‘

3-[ 3- 1( 7- met hobutyl}k-a@ingi dnp gphaymiacenrioflly, acpehitable salt2hepéofizarhy| ) - ami no] - propyl ) -
| Hi ndol -5-0l or a pharmaceutically acceptable salt thereof; 20

(7- met hoxy- 2, 3-di hygr 0- i oxi B-2-vl et hyl.) - [ 3-.(5- et hoxy- | H

i ndol - 3-yl) - propyl ]g’r@?%@3‘3%#3‘]}%}"%1'%@?%%%@ﬂ*‘g’li'gégg‘ﬁ’ﬁ‘g?e sal t

t her eof ; 5  benzofl,4]dioxig-6-y)methanesulfonamide or a pharmaceutically acceptable salt
(3-[(7-hydr oxymepeae.di hydr obenzo-[ 1, 4] di oxi n-2-yl met hyl ) - am no] -

propyl )-1Hindol -5-0l or a pharnmaceutically acceptable salt thereof; 25
(7-met hoxy- 2, 3-di hydrobenzo-[ 1, 4] di oxi n-2-yl net hyl ) -[ 4- (5- nmet hoxy- 1H

i ndol - 3-yl ) - busyl | -Ewi nse of axopipenndes glaiwed fiy any captofvlamsal to tdhisr thef ;
3-{ (4- (5- et hogdpardtibd SO medickinknttidl YHeadatadm B ldBMessiorn, Psychdidi)# a0cNS0
benzo[ |, 4] di oxL.n-&-0ol or a pharnmaceutically acceptable salt thereof;
N(3- {[4-(1H 2 3-yl)-butyl am no] - net hyl }

-2, 3-di hydr o- benzo[ 1, 4] di oxi n- 6-yl ) - met hanesul f onam de or a

phar ma- ceuti catf)y amiepienbf @ conlpound @s @fitned in any one of claims 1 to 4 in the

preparation of a medicament for the treatment of psychotic depression, anxiety, eating
disorders, sexual dysfunction and addictive disorders.
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(2 3 héﬂ{ﬁebﬁng[éhjlrmwm"mmmt«gg' c sl ”E??%erggl - s
bbny-

(2, 3-di hydro-benzo[ 1, 4] di “oxtn-2-yt net hyl ) - [ 3- (5-f §ur o*
propyl]-am ne or a pharmaceutically acceptable salt

N-(3- ([4-(5-nethoxy-|Hindol-3-yl)- ba?yl am no] - mgt hyl ) - 2, 3-di hydro-
benzo[ 1, 4] di oxi n 6 yI ) met hanesul f onam de or a phal‘rra't:em—r‘ca'l-t-y'—a'cce‘lpt abl e
sal t ther

([4-(1Hirdol - ropbﬁm‘r’{iI 46‘1‘0’(“" fa?'ylﬁnahﬁl) lp és H‘ﬂh%!%‘r%‘f‘? Xﬁ di oxi n-6-
ol or a phaprmdbmneanphaaé@emcasy acosplable salethersof

(2, 3-di hydro-benzo(1, 4] d| oxi n- 2- yI rret hyl)-[ 4- (1H-| ndol - 3-yl ) - but yl ] - am ne

15 or a phar e sa
(2, 3-di hydr o- bgﬁgg[dtih %’%&‘ﬁﬁ% ?ﬁ IYWF§’YI)'@J§’?{ %Fprpr}%mdgl -3¥9- propyl ] - ani ne
or a phdr newept]-aming pr aﬂ@ep%cauﬁoé Iy a¢ceptable salofhereof; 20

(2, 3-di hydro-benzo [1, 4] di oxi n-2-yl methyl)-[4-(5-fluoro- 1Hindol-3-yl)-

butyl ]-am ne or tabl e salt, thereof;

[ 4-(5-fl uoro- ’ﬂ(f E@dgg“@“’m’) %{fg}%ﬁ% W@PHB??IWE'J‘!%J drndirdse-

benzol, 4] dibnzoil,ﬂ}@d»mﬁmm):thamsui&xmmldr qulagphamcaeeiticeldy dgepaiepllabl e sal t

t hereof; 25 3- { [3-(I Hindol-3-yl)-propyl am no] - nmet hyl ] -

2, 3-di hydr o- genzo[ 1, 4] di oxi n- 6-ol or a pharnmaceutically acceptable
salt th eof ;

N- (3-[ [ 3- (1H- i ndel[4-3u5nolsi-ghyramlandri-metyiy |- 321iBydio-byrctol1;4)E6xin-6-
benzo[ 1, 4] CBIG?&EB?&M&%EEE@I&Q@&S&HEEBP@:Q&Q@ or a pharma-ceutically acceptable

sal t

(2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl nethyl)- [4-[5-fluoro- | -nethyl-

(i ndol e- 3-yl )] - 2B \difydsxbaneo{ b )dioxihra1yiracth @l 4-CEH-indoBB-gBIHual-anipal t t her eof ;
35 15  or a pharmaceutically acceptable salt thereof;

wJ
1

(2,3-dihydro-benzo[1,4]}dioxin-2-ylmethyl)- [3-(1H-indol-3-yl)-propyl}-amine
or a pharmaceutically acceptable salt thereof;

20 (2,3-dihydro-benzof1,4)dioxin-2-ylmethyl)-{4-(5-fluoro-1H-indol-3-yl)-
butyl}-amine or a pharmaceutically acceprable salt thereof;

[4-(5-fluoro-1H-indole-3-yl)-butyl]-(7-methoxy-2,3-dihydro-
benzo[1,4])dioxin-2-ylmethyl)-amine or a pharmaceutically acceptable salt thereof;

3-{[3-(1H-indol-3-yl)-propylamino]-methyl}- 2,3-dihydro-benzo[1,4]dioxin-
6-ol or a pharmaceutically acceptable salt thereof;
»
N-(3-{[3-(1H-indol-3-y})-propylamino}-methyl}-2,3-dihydro-
30  benzo(1,4)dioxin-6-yl}-methanesulfonamide or a pharma-ceutically acceptable salt
thereof;

(2,3-dihydro-benzof 1,4]dioxin-2-ylmethyl)- {4-[5-fluoro-1-methyl- 1H-
(indole-3-yl)]-butyl}-amine or a pharma-ceutically acceptable salt thereof:
35
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butyl]-am ne or a pharmaceutically acceptable salt thereof; &3P
N-(3-{[3- (1- met p"ft H- i ndol woriplnrenbeDm MR loreBidayiby - 2, 3- dINGEEY
benzo[ |, 4] di oxi n-6-yl ) met hanesul f ondpfi¥&=bPresy hhar maceuti cal |y acceptabl e
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(57) Abstract
Rs '!‘h? n;ompounds of formula (I), wherein R!, R4 and . l}:‘
are, independently, hydrogen, alkyl, alkoxy, aralkoxy, .
alkanoyloxy, hydroxy, halo, triftuoromethyl, amino, mono- or R} (CHy), N\_[ Q RS ()]
di-atkylamino, alkenemido, or alkanesulfonamido; or, R! is l‘\ | o= “
defined as above and R4 and R, taken together, are ortho 2>~ NR?2 = R4

substituted methylenedioxy, ethylenedioxy, or propylenedioxy;
R2 and R3 are, independently, hydrogen or alkyl; n is 3 or 4
or pharmaceutically acceptable salts thereof, are useful in the
treatment of depression and related disorders,




