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-1 COVPQUNDS HAVI NG EFFECTS ON SEROQLONI N REI ATED SYSTEMS

The present invention belongs to the fields of. phar macol ogy and

medi ci nal chem stry, and provides new 5 pharnaceuticals which are useful
for the weedyet of di seases which are caused or affKC@HIS800B42 di sorders
of the ser ot oni n- af f ect-ed neurol ogi cal systens, particularly those
relating to the serotonin 1A receptor and those relating to t he

reupt ake of serotonin. 10 Phar mateuti cal researchers have di scovered
I n recent years that the neurons of the brain which contain nonoan nes
are of ext peiobiRe’ L AR¢ENG " B lﬁtﬁfﬁ Gﬁnysﬁﬁdﬁbﬁkﬁgkﬁﬂhﬁmn P opnEses which
very strongly aftect nmany psychol ogi cal and personal ity-affecting
processes as well. In particular, 15 serotonin (5-hydroxytryptam ne; 5-HT)
has been found The peeaent :.rkmptb.onabebmz;gd aogehaufibeYdsofofpr ocesses whi ch
affect bot ar cgﬁxaﬁoéx%'nfé’allcﬁﬂglpéﬂ&ﬁﬁtqghcﬁhdfw;\.&snepr ugs whi ch

i nfluence unctron serotonin In %cordlngly of
gr eat i%&hmeaﬁaca+% Witehy 828 wRfEW F0¥s ERr FESHAISPY 2Fge nunber of
di fferent divwazeisewhich are causkd enraffepzedr by disomiersedit ohen- af f ecti ng

dr ugs e Lo gf%(&éd ‘ﬁ%ﬁh‘égﬁ%%aﬁ J stefrl! gﬁ%’déléﬂl%@%gal:hose

functi ons, COﬂSI ere nmechani st c eutic p0|nts

of view FfLabimgpLe, theSFrotopis b5 T5GSRRON éngn é?&ﬁf‘ d¥Rgs are now
known to bghéGtduptae of sdrvitiohihors of serotonin reupt ake, and also to

have 30, Nt 1 CHALLAGLALE: N et ILOL o MELOLELLd -Afbanehdi ©

activity. More TEIERE ECONE POSSI function
of drugs a!(eé}rrﬁjlbha&uéher%%ﬁﬁf’&r of; ﬁhmbc’l?@‘bl‘”héféhBQO‘%W MRRQAMLNeHs al so

been real Iiﬁg dm&:&bﬁéamaﬁt@nagemma greaftr sangf peydicig@ealnechani sns ]gf
action are_adyv tage t at A car n O ctive o
research WIS > lC‘a ‘gec vesrcro gn¥ AP fe g'lt.'yon ygﬁgﬁct?}éﬁs of

ser ot oni n, persoradi tyxafpeeting P&‘°§?§§¢% ﬁ-‘-ﬂé#ﬁlllf i abh pgtdeydar,

15 serotonin (5-hydroxytryptamine; 5-HT) has been found to be a
key to a very large number of processes which affect both
physiological and psychological functions. Drugs which
influence the function of serotonin in the brain are
accordingly of great importance and are now used for a

20 surprisingly large number of different therapies.

The early generations of serotonin-affecting drugs
tended to have a variety of different physiological
functions, considered from both the mechanistic and
therapeutic points of view. For example, many of the

25 tricyclic antidepressant drugs are now known to be active as
inhibitors of serotonin reuptake, and also to have
anticholinergic, antihistaminic or anti-o-adrenergic
activity. More recently, it has become possible to study the
function of drugs at individual receptors in vitro or ex

30 vivo, and it has also been realized that therapeutic agents
free of extraneous mechanisms of action are advantageous to
the patient. Accordingly, the cbjective of research now is
to discover agents which affect only functions of serotonin,
for example, at a single identifiable receptor.
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-2- The present invention provides an_extensive series of __
pharmaceuticals, some of which have highly selective activity as

ant agoni sts and partial agonists of the serotonin 1A receptor. 5

Sone of the Wwpeagenbe phar maceuti cal s have a second act i VRQTyUS96/00041

I nhi bitors of reuptake of serotonin. The best- known phar maceuti cal
with that efficacy is fluoxetine, and the inmportance of its use in the
treatment of depression and ot her comrditions is extrenely well
docunented and publicized. 10 Recent scientific articles, for exanple,

Artigas, TIPS, 14, 1 hav ted d_ca of a
reupt ake i nhi bl tor® %%ngeg‘g‘g%!}te%gle ’%ﬁx’lg‘?ﬁ% aglctely\gg#ls%ﬂgoﬁeé slee(r:@’ot{_ih %_ni n 1A
receptors wit phareagesnjiceda: seeri@l vhirh kave hiiohdy selective activi®y onin
neurons. Accoasi agiagoniseseand renadiaihagonidtes ¥ thensembtoremvaps systemi s
focusi ng on thgcgféﬁgt of conbi ni ng reupt ake inhibitors wth conpounds
whi ch affect TRETBFT-1A . receptor. . It has very surprisingly
been found®that a Seme fdthe Pp@ﬁ%ﬂ%mwmﬁﬁeu‘{a?@slén#‘aﬁﬁaan%‘émqpcal s are

gﬁ}r egtA ser ot optRiveley rsa%uﬁ.hﬁksitmalﬁﬂ edpt alte vufﬂ lsexotBavh Ng Mid ®eks-at the
- y receptor. LIC C oun ar ot el |l eve Ve pee nown
oo oo, RABWS ohapiateBE IRt WAk EPal b e Sy 18 EDuORNEte A0
conpounds, nethedimpdruancegofhihs fuge dnachacerrstoentpof pdepression and
pga_r macteut I gabtﬁeﬁpaﬁidﬂ:qfaﬁswﬂ@résmﬁsénl@gyco@:opta&%maxebeand pmrigeaeent Iy
adm nil ste . C . e S . |1 S

189: llEn® CORG el RO OIS olSE 1o, ALDibDE MROAS,]S

somewhat TiOr e broad an € -scope 0 €
i nventi on proebdes$lIhD .f davenwsuggesnesbrhadt tiie effichoynof aa Ixeuptake

inhibitor may be decreased by the activation of serotonin 1lp
receptors with the resultant reduction in the firing rate of
serotonin neurons. Accordingly, present research in the
15 central nervous system is focusing on the effect of combining
reuptake inhibitors with compounds which affect the SHT-1p
receptor.
It has very surprisingly been found that a defined
portion of the present pharmaceuticals are potent serotonin
- 20 _ reuptake inhibitors, as well as having effects at the SHT-1p
receptor. Such compounds are not believed to have been known
before.

_ The present invention provides a series of new

25 compounds, methods of using them for pharmaceutical purposes,
and pharmaceutical compositions whereby the compounds may be
conveniently administered. The scope of the compounds useful
in the methods is somewhat more broad than the scope of the
novel compounds. ' '

30 The invention provides the following compounds of
formula I: ’
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-3-_[err] whereinr is Q-4: S is 0-1; 5 Dlis_a residue
whi ch conmbi nes with the carbon atons to which it is attached to conplete
a pyrrolyl, imdazolyl, pyridinyl, pyrazinyl, pyridazinyl or pyrimdinyl
group; wodagon X is hydrogen, phenyl, hydroxy or net ROXAS96/00043r ovi ded
that X is hydrogen or phenyl when r is O; 10 Ris [err] 15 the
dotted line is an optional double bond, R1 is piperidinyl, piperazino,
nor pholino or pyrrolyl, subst+4X-uted with 0-1 phenyl or benzyl group
or 0-4 C1-C3 al kyl, C1-C3 al koxy or hal o groups; whi ch
phenyl or benzyl group is substitutedgw th 20 0-2 C1-C3 al kyl,
hal o, tvifluoromethyl or C1-C3 | al koxy groups; or Rl is

0-(CH;) (-CH-CH:~- (CHa} o-R

D

N

wherein r is 0-4;

s is 0-1; _
5 D is a residue which combines with the carbon atoms to which

it is attached to complete a pyrrolyl, imidazolyl, pyridinyl,

pyrazinyl, pyridazinyl or pyrimidinyl group;

wherein X is hydrogen, phenyl, hydroxy or methoxy;

provided that X is hydrogen or phenyl when r is 0;

10 R is
-NH-R} -N N-R> -N A
or
II III v \'

15 the dotted line is an optional double bond;

Rl is piperidinyl, piperazino, morpholino or pyrrolyl,
substituted with 0-1 phenyl or benzyl group or 0-4 C1-C3
alkyl, C1-C3 alkoxy or halo groups;

which phenyl or benzyl group is substituted with
20 0-2 C1-C3 alkyl, halo, trifluoromethyi or C1-C3
alkoxy groups;

or Rl is
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-4- [err] n and mare independently 4-5, and the group of
Formula VI 5 nay be substituted with 0-1 oxo group and 0-2 Cl1-C3 al kyl,
Cl-C3 al koxy or halo groups; = or Rl is Cl1-C4 alkyl, substituted
W th pyrrol Ydwogokisadg., thienyl, pyridinyl, nor phol i pginssemed:

pi peridinyl, tetrahydropyrrolyl, 10 pi perazi nyl, tetrahydrofuryl,
benzazepi nyl di benzazepi nyl or quinolinyl,

substituted with 0-4 C1-C3 al kyl, Cl1-C3 alkkoxy or - halo

gr oups; R2 is hydroxy, hydrogen, cyano, Cl-C4 al kyl, or (phenyl or 15

benzyl substituted with 0-2 C1-C3 al kyl, Cl1-C3
or RR is am no substituted with phenyl or benz
CEt-C3 al kyl, C1-C3 al koxy, halo or
absent when the dotted line is doub
substituted with 0-2 phenyl g{@ips.

CI-C3 al kyl, Ci1-C3 al koxy or

xy or hal o groups) ;
, (CHz)gubstituted with 0-2
tr\fludronethyl groups; 20 or R2 is
Is Cl-C4 al kyl,
substituted with 0-2
. _ halfo groups; 25 or R3is d-C4.
al kyl substituted with hydroxyi n XY; or R3 is phenoxy,
substituted with 0-1 methyl enedi oxy or substi ed with 0-2 C1-C3
al kyl, 'C1-C3 al koxy, trifluoronethyl or halo 30 VI groups; or R3is.
di benzocycl ohept enyl, benzodi oxol yl, benzodi oxi nyl,
. n and m are independently 4-5, and the group of Formula VI
5 may be substituted with 0-1 oxo group and 0-2 C31-C3 alkyl,
C1-C3 alkoxy or halo groups:
or Rl is C1-cg alkyl,
substituted with pyrrolyl, furyl, thienyl, pyridinyl,
morpholinyl, piperidinyl, tetrahydropyrrolyl.
10 piperazinyl, tetrahydrofuryl, benzazepinyl,
dibenzazepinyl or guinolinyl,
substituted with 0-4 C1-C3 alkyl, Ci-C3 alkoxy or
halo groups:
R2 is hydroxy, hydrogen, cyano, C1-C4 alkyl, or (phenyl or
15 Dbenzyl substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy or halo
groups);
or R2 is amino substituted with phenyl or benzyl,
substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy, halo or
trifluoromethyl groupS:
20 ‘or R2 is absent when the dotted line is a double bond;
R3 is C1-C4 alkyl,
substituted with 0-2 phenyl groups,
substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy or
halo groups:
25 or R3 is C1-C4 alkyl substituted with hydroxyimino or
hydroxy:
or R3 is phenoxy,
substituted with 0-1 methylenedioxy or substituted with
0-2 C1-C3 alkyl, C1-C3 alkoxy, trifluoromethyl or halo
30 groups;
or R? is dibenzocycloheptenyl, benzodioxolyl, benzodioxinyl,
or dibenzocyclohexenyl:



or di benzocycl ohexenyl ; WD 96/ 22290

PCT/LUS96/ 00041 =5- or_R3.is pheny|
napht hyl, tetralinyl, tetrazolyl, benzi m dazol yl, indolyl, benzofuryl,
benzot hi enyl, piperidino or nor pholi no, substituted with 0-2
Cl- C3 al e 96r2390C3 al koxy, C4-C8 5 cycl oal kyl al koxyCTNISh@004%i t r O,
trifluoronethyl, di fl uoronet hyl, hydroxy or trifluoronmethoxy
groups; or substituted with 0-1 phenyl, piperidinonyl,
hexahydr opyri dazi nonyl or piperazi nonys-group, substituted
with 0-2 C1-C3 al kyl, oxo, Cl1-C3 10 al koxy, hal o or

trifluoro | .qr ; hd - i lo- or

trifl uoro% FEP;I lgugg%if]ut é%?pﬁ‘w%h:%ﬁ%%‘é‘?mé?gp%’ﬁ%ky; . .or R2 and R3
cénbi ne t oeenFimidazedyl; Kindadyde, benzofurylsybepzethianyii-t RiDepiginmgy|
groups, 15r morpholinsibstituted with 0-2 C1-C3 al kyl, Cl1-C3 al koxy,

iyl Csubst i ¢ utipR pegd AT 02 o ROy a1y, 8y e alheny . Gy-89 18 OO
substi tiut ed on avfdophkrialkenty halR. onPtxn. ¢Fiflngromeyhyl, C3 al koxy
_gr haIt g_ grO:Jps;difal;x_oﬁbnlnBﬁh%_E.nglwifd;@ib@Wi:rOW:Iﬁ'n]Jgo?"r?mlﬁthorbﬂfbﬁo%\ibg; lz);EEZf)f ggyl :
qﬁinflgzo: ?%I %‘r S®S¥igﬂg§éi‘fﬁﬁhe§'\:}vi ?ﬁe%( @f‘péigﬁ@rﬁﬂ%/ri fl UOr'%met hyl ,
Cl1-C3 Hexpby dyepynidazpnemyd: or pipgraRgnopyl|[greyp.
substituted with 0-2 C1-C3 alkyl, oxo, C1-C3
10 alkoxy, halo or trifluoromethyl groups:;
provided that R3 is not halo- or trifluoromethyl-substituted
phenyl when RZ is hydroxy; :
or R2 and R3 combine to form C1-C4 alkylidene,
substituted with 0-2 phenyl groups,
15 substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy,
halo or trifluoromethyl groups;
R> is C1-Cg alkyl;
or.R3 is C1-C3 alkyl substituted with benzodioxinyl or
benzodioxolyl,
20 substituted on the phenyl ring with 0-2 C3-C3 alkyl, Ci1-
C3 alkoxy or halo groups:
or R® is pyridinyl, pyrimidinyl, indolyl, benzofuryl,
benzothienyl, pyrazinyl, quinolinyl, isoquinolinyl,
pyridazinyl or quinazolinyl,

25 substituted with 0-2 C1-C3 alkyl, trifluoromethyl, C1-C3
alkoxy or halo groups:
or RS is
Y
- B
30 VII

B is oxygen or sulfur;



30 B is oxygen or sulfur; WD 96/ 22290
PCT/ US96/ 00041 -6- ___Y is a residue which

conbines with the atons to which it is attached to conplete a triazolyl,
i m dazol yl,. thiazolyl or pyrrolyl ring; A is a residue which conbines
wi th the nitwoeges omto which 5 it is attached to conpl SCINUSE6/00041 a)
an azabi cycl o(octyl, nonyl or decyl) group; b) [err] 10
O [err] 15 or

-6~

Y is a residue which combines with the atoms to which it is
attached to complete a triazolyl, imidazolyl, thiazolyl or
pyrrolyl ring:
> A is a residue which combines with the nitrogen atom to which
5 it is attached to complete
a) an azabicyclof{octyl, nonyl or decyl). group:;

b}
M
— N
10 VIII
c)
/ R
R7
15 IX
or
d)
20
(CH3) g
-N
Q
X

M is a residue which combines with the carbon atom to which
25 it is attached to complete an indanyl, indenyl, pyrrolidinyl,
tetralinyl, benzopyranyl, dihydroindolyl,
naphthodihydrofuranyl, benzodihydrothienyl,
benzodihydrofuranyl, benzodihydropyranyl,



d) 20 [err] Mis a residue which conbines with the carbon atom
tawhich 25__ it is attached to conplete_an indanyl., indenyl, _pyrrolidinyl,.

tetralinyl, benzopyranyl, dihydroindolyl, naphthodlhydrofuranyl

benzodi hydr ot hi enyl benzodi hydr of uranyl, benzodi hydr opyranyl ,

WO 96/ 22350 96122200 ' PCT/ USSYTOER96/a0041 ,
-7- napht hodi hydr ot hi enyl , or napht hodi hydropyrrol yl group wher ei n
the spiro junction is not to an aromatic ring, substituted with
0-2 C1-C3 al kyl, oxo, Cl-C3 al koxy, -7- pyrrolidinyl- or

pi peridinyl - C1-C3 al koxy, Cl1-C2 5 al kyl enedi oxy, phenoxy, benzyl oxy,
phenyl or S; qﬁgﬂ% and R7
independen?%éﬁ#efqag gﬁ?tgiﬁéyq ofoﬂaghéﬁgﬁl §y95§¥¥tlﬂ %?B th 0-2 Cl-C3

alkyl , Cl-@e%%%%eoﬁphﬁ?ojwtmn lsg‘i‘%ﬁ? an argmatyt FIPIR7 combine with
the atom to whisibsthieptedewith det2ed1-C3 abadonpixet eCa-¢3 wkenyl, or

di_hydr oant hraceﬁpgr&rlgggyl_ or CH;;J@QJ.@E!H){BY%{W @3%Bky NYEagen, provided

that p nmust not represe represents a resi due

whi ch cdnbi nes %§¥M4QH¢918¥%nE£hQ?QMHVcPenzY19¥Yu Phenyh He P44 conpl ete a
phenyl or naphtdsdugss;oup, substituted with 0-2 C1-C3 al kyl, C1-C3

al koxy or Ba¢£bresents 0-2;
R6 and R7 independently represent phenyl groups.
substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy or halo
10 groups;
or R6 and R7 combine with the atom to which they are attached
to complete a fluorenyl or dihydroanthracenyl group:
or R6 and R7 represent hydrogen, provided that p must not be
1;
15 q represents 0-2;
Q represents a residue which combines with the atoms to which
it is attached to complete a phenyl or naphthyl group.
substituted with 0-2 C1-C3 alkyl, C1-~C3 alkoxy or halo
groups;
20 R8 is hydrogen or C1-C3 alkyl;
or a pharmaceutically acceptable salt thereof.

The following genus of compounds, which is enclosed
within the compounds of formula I, have efficacy as serotonin
25 reuptake inhibitors, as well as activity at the SHT-1p
receptor.

X

O-{CH:) r-CH-CH2-R

XT
30 wherein r is 0-3;



groups; 20 R8 is hydrogen or Cl1-C3 al kyl;
acceptabl e salt thereof. .

is encl osed

or a pharmaceutically
._ The foll.owi.ng genus of conpounds,_ which

wi thin the conpounds of forrmula I, have efficacy as
serotonin 25 reuptake inhibitors, as well as activity at the 5HT-1A

receptor. WO 9612220051 I ] 30 whereinr is 0-3;
96/ 22290 PCT/ US96/ 00041
- 8- X is hydrogen or hydroxy; Ris [err]

is an optional double bond; -8~

10

15

20

25

30

X is hydrogen or hydroxy:
R is

the dotted line is an optional double bond;
R2 is hydroxy or hydrogen, or is absent when the
is a double bond;
R3 is C1-C4 alkyl,
substituted with 1-2 phenyl groups,
substituted with 0-2 halo groups;
or R3 is dibenzocycloheptenyl or benzodioxinyl;
or R? is phenyl, benzothienyl, naphthyl, indolyl
piperidino,
substituted with 0-2 C1-C3 alkoxy, hydroxy.
alkyl, C4-Cg cycloalkylalkoxy. halo, nitro,
trifluoromethyl or trifluoromethoxy groups;
or R2 and R3 combine to form C1-C4 alkylidene,
substituted with 1-2 phenyl groups,
substituted with 0-2 halo groups;

PCT/US96/000400

the dotted |ine

dotted line

or

cyano, C1-C3

provided that R3 is not halo- or trifluoromethyl-

substituted phenyl when R2 is hydroxy;

A is a residue which combines with the nitrogen atom to which

it is attached to complete

VIII

M is a residue which combines with the carbon atom to which

it is attached to complete a benzopyranyl, naphthodi-



R2 is hydroxy or hydrogen, or is absent when the dotted |ine I's a double

bond; 10 R3 is Cl-CA alkyl, . substituted with 1-2 phenyl . groups,
substituted with 0-2 hal o groups; or R3 is dibenzocycl oheptenyl or
benzodi oxi nyl ; or R3 is phenyl, benzothienyl, naphthyl, indolyl or 15

pi peri di%m substituted with 0-2 C1-C3 al koxy, bgriusséppodtyano,

Cl-C3 al kyl, C4-C8 cycl oal kyl al koxy, halo, nitro,

trifluoronmethyl or trifluoronethoxy groups; or R2 and R3 conmbine to form
Cl-C4 al kyli dene, 20 substituted9w th 1-2 phenyl groups,

substituted with 0-2 halo groups; provided that R3 is not hal o- or

trifluoro henyl,. %&r Ais a
resi due V\E?&{ny I r]fesbené Srh) ge‘g’éf "{ ?‘%ﬁh %‘ aﬂ? s attached
to conpl eBECYRy r‘jherem the %R}rqw3p§°ﬁl9%slrﬁjt§’@tv\ﬁpcﬁ“ RFARATES FABG: t he
carbon atom t csuibstwwituted with P& Cgeligdalkoganeatelaxhe ptEnylany| |

napht hodi - 96/ 22290
PCT/ US96/ 00041721° grotie; hydr of ur anyl ,

-9-
benzod? hy®F o? RRaRRacesrigehbio AaRpRFaPLe a3Adt thegeefp, wherein the spiro
junction is not to an aromatic ring, substituted wth 0-2 C1-C3

al koxy, benzyl ?ﬁ(%/her eg)?)ﬂm %d1s0 prov:.dggl Bhgn%%%utléafrc&nﬁ)o t'I%‘ﬁSUt | cal l y

accept abl e sal
comprising the above compounds.

Pharmaceutical methods of use are provided by the
10 invention, which methods comprise the administration to
patients in need of such methods of use of a compound of the
following formula.

X

O~ (CHZ) r‘CH"CHZ“ (CHz ) s‘R

D

—

15 X1

wherein r is 0-4;

s is 0-1;

D is a residue which combines with the carbon atoms to which

it is attached to complete a pyrrolyl, imidazolyl, pyridinyl,
20 pyrazinyl, pyridazinyl or pyrimidinyl group;

wherein X is hydrogen, phenyl, hydroxy or methoxy;

provided that X is hydrogen or phenyl when r is 0;

R is
~NH-R! -N N-R® -N A
' \ / ¢ O N
25
II v v

the dotted line is an optional double bond;



The invention al so provides pharnmaceutical conpositions conprising the

above conpounds. --——_Pharmaceutical nethods of use are provided by the
10 invention, which nethods conprise the admnistration to patients in
need of such nethods of use of a conpound of the foll owi ng formnul a.

[err] wooegeo Wherein r is 0-4; s is 0-1, D i scamsesiiogdle whi ch
conbines with the carbon atons to which it is attached to conplete a
pyrrolyl, imdazolyl, pyridinyl, 20 pyrazinyl, pyridazinyl or pyrimdinyl
group; wherein X is hydrogen, phenyl,-fgdroxy or nethoxy; provi ded
that X is hydrogen or phenyl mhen r is O Ris [err] 25 t he
dotted line ig, an o] tlon% f“ (; bond 96/2%?90
PCT/U896/OOO4§ iperidiny amantyl piperazino, morpholinc or

pvrrolyl,
substituted with 0-1 phenyl or benzyl group or 0-4 C1-C3
- alkyl, C1-C3 alkoxy or halo groups: '
5 which phenyl or benzyl group is substituted with
0-2 C1-C3 alkyl. halo, trifluoromethyl or C1-C3
alkoxy groups;
or Rl is

(CH2) n

{CH2)m
10 NH
VI

n and m are independently 4-5, and the group of Formula VI
may be substituted with 0-1 oxo group and 0-2 C3-C3 alkyl,
15 (€1-C3 alkoxy or halo groups:;
or Rl is c1-C4 alkyl,
substituted with pyrrolyl, adamantyl, furyl, thienyl,
pyridinyl, morpholinyl, piperidinyl, tetrahydropyrrolyl,
piperazinyl, tetrahydrofuryl, benzazepinvl,
20 dibenzazepinyl or quinolinyl,
substituted with 0-4 C1-C3 alkyl, C1-C3 alkoxy or
haleo groups:
R2 is hydroxy, hydrogen, cyano, Ci-C4 alkyl, or (phenyl or
benzyl substituted with 0-2 C3-C3 alkyl, C1-C3 alkoxy or halo
25 groups}:;
or R2 is amino substituted with phenyl or benzyl,
substituted with 0-2 C31-C3 alkyl, C3-C3 alkoxy, halo or
trifluoromethyl groups:;

or R2 is absent when the dotted line is a double bond;
30 R3 is C1-C4 alkyl,



- 10- Rlerr] is piperidinyl, adamantyl, piperazi no, norpholino or

pyrrol yl, substituted with 0-1_phenyl or benzyl group or0-4 C1-C3
al kyl, Cl1-C3 al koxy or hal o groups; 5 whi ch phenyl or benzyl
group is substituted with _ 0-2 Cl1-C3 al kyl, halo,

trifluor Qppédsseor Cl-C3 al koxy groups; PCTUSHEIN0DE [ err |

10 n and mare independently 4-5, and the group of Fornmula Vi

may be substituted with 0-1 oxo group and 0-2 Cl1-C3 al kyl, 15 Cl1-C3 al koxy
or hal o groups; or RL is C1-C4 alkml- substituted with
pyrrolyl, adamantyl, furyl, thienyl, pyridi nyl, norpholinyl,

pi peridinyl, tetrahydr rrolyly | perazinyl, tetrahydrofuryl,
benzazepi nyl , Zﬁ?bgggqug§¥ﬂgﬂ%géggi hF“%& %ﬁﬁ%ﬁ)'inyl

substituted with O- SULEEESUBERWithcD-@3CarGh @iyl C1-C3 alkoxy ofy g

OUBS: ey TS IO ol ogen, cyano, GG allyl, or (phonyl of
o R is a$n no sl%bgm-{:ﬁt e% th pﬁgny?’l %r‘ﬁngnzyﬁ, Ry dnfHo substituted with
0-2 C1-C3 kadasaxy:Cl- C3 al koxy, hal o or trifluoromethyl groups;

or R2 is ahseq i8hgRehby, dotted line is a double bond; 30 R3 is Cl-C4

alkyl, substituted with 0-1 methylenedioxy or substituted with
0~2 C1-C3 alkyl, C1-C3 alkoxy, trifluoromethyl or halc
groups:;

10 or R3 is dibenzocycloheptenyl, benzodioxolyl, benzodioxinyl,

or dibenzocyclohexenyl;

or R3 is phenyl, naphthyl, tetralinyl, tetrazolyl,
benzimidazolyl, indolyl, benzofuryl, benzothienyl, piperidino
or morpholino,

15 substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy., C4-Cg
cycloalkylalkoxy, halo, nitro, trifluocromethyl,
difluoromethyl, hydroxy or trifluocromethoxy groups:
or substituted with 0-1 phenyl, piperidinonyl,
hexahydropyridazinonyl or piperazinonyl group,

20 substituted with 0-2 C;-C3 alkyl, oxo, C1-C3

alkoxy, halo or trifluoromethyl groups:
or R2 and R3 combine to form C1-C4 alkylidene,
substituted with 0-2 phenyl groups,
substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy,
25 halo or trifluoromethyl groups:;
RS is C1-Cg alkyl or C1-Cq4 acyl;
or R is C1-C3 alkyl substituted with phenyl, benzodioxinyl
-or benzodioxolyl,
substituted on the phenyl ring with 0-2 C31-C3 alkyl, C1-
30 C3 alkoxy or halo groups: _
or R® is pyridinyl, phenyl, naphthyl, tetralinyl,
pyrimidinyl, indolyl, benzofuryl, benzothienyl, pyrazinyl,
guinolinyl, isoquinolinyl, pyridazinyl or quinazolinyl,
substituted with 0-2 C1-C3 alkyl, trifluoromethyl, C3-C3
35 alkoxy or halo groups;
or RS is



WD 96/ 22290 PCT/ US96/ 00041

-11- - substituted with 0-2 phenyl groups,

substituted with 0-2 Cl1-C3 al kyl, C1-C3 al koxy or hal o
groups; or RBis Cl1-C4 al kyl substituted with hydroxyimno or 5

hydr oxy; wd}’mﬁ%&i s phenoxy, substituted w t h Opérrosgsiopdsenedi oxy
or substituted wt 0-2 C1-C3 al kyl, Ci1-C3 al koxy, trifluoronethyl
or halo groups; 10 or R3 is dibenzocycl oheptenyl, benzodi oxolyl,
benzodi oxi nyl , or di benzocycl ohexenyhz- or R3 is phenyl, naphthyl,
tetralinyl, tetrazolyl, benzi m dazol yl, indolyl, benzofuryl,
benzot hi enyl , pi peridino or norpholino, 15 substituted with 0-2
Cl-C3 al kyl, Ci1-C3 al koxy, C4-C8 yl al koxy, halo, nitro,
trifluoronethyl, di fl uoronet hyl , y~or trifluoromethoxy
groups; or substituted wi ., pEperi di nonyl ,
hexahydr opyri dazi nonyl or piper gz 20 substituted
with 0-2 Cl1-C3 al kyl, oxo, Cil-C} oxy, halo or
trifluoromethyl groups; or ine to form Cl-C4 al kyl i dene,
substituted with 0-2 phenyl group B substituted with 0-2
Cl-C3 al kyl, Ci1-C3 al koxy, 25 hal o_or trifluoromethyl groups;
R5 is Cl1-C6 al kyl or Cl-C4 acyl; or R5 isVEL-C3 al kyl substituted with
phenyl, benzodi oxi nyl or benzodi oxol yl , substituted on the
phenyl ring wi C1- 30 C3 al koxy or hal o groups;

or RS is éyrldlnylxggﬁéﬁgﬁ I%Flfth tetralln¥ , pyrim_dinyl, i.ndolyl,
benzof urylS, b'érhﬁ)tahFéﬁW“epW ﬁ? pbines wikh, Shengroms s"&ql‘f?‘hﬁhl Hylis

pyri dazi nyI cdtydhedz 6bi Gyhplete a tr:.az@l#l%t iimigedo w1 h thidzElyConl kyl ,
trifIuoronettggrré§§1cgi§§_ al koxy or hal o groups; or RS is
A is a residue which combines with the nitrogen atom to which
it is attached to complete )
10 a) an azabicyclo(octyl, nonyl or decyl) group;
b)

VIII
15
c)

20
) or
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-12- [err] Bis oxygen.or sulfur. 5 Y is aresidue which

conbines with the atons to which it is attached to conplete a triazolyl,
i m dazol yl, thiazolyl or pyrrolyl ring; A is a residue which conbines
w th the wbbieen atomto which it is attached to comanaIsesdd41

a) an azabi cycl o(octyl, nonyl or decyl) group; b) [err] 15

O [err]

~-13~

d)

M is a residue which combines with the carbon atom to which
it is attached to complete an indanyl, indenyl, pyrrolidinyl,
tetralinyl, benzopyranyl, dihydroindolyl,
naphthodihydrofuranyl, benzodihydrothienyl,

10 benzodihydrofuranyl, benzodihydropyranyl,
naphthodihydrothienyl, or naphthodihydropyrrolyl group
wherein the spiro junction is not to an aromatic ring,

substituted with 0-2 C31-C3 alkyl, oxo, C1-C3 alkoxy,
pyrrolidinyl- or piperidinyl-C3-C3 alkoxy, C1-C2

15 alkylenedioxy, phenoxy, benzyloxy, phenyl or halo

groups;

p represents 0-2;

R6 and R7 independently represent phenyl groups,
substituted with 0-2 C3-C3 alkyl, C31-C3 alkoxy or halo

20 groups;
or R6 and R7 combine with the atom to which they are attached
to complete a fluorenyl or dihydroanthracenyl group;
or R6 and R7 represent hydrogen, provided that p must not be
1; -

25 g represents 0-2;

Q represents a residue which combines with the atoms to which

.it is attached to complete a phenyl or naphthyl group,
substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy or halo
groups;

30 R8 is hydrogen or C1-C3 alkyl;
or a pharmaceutically acceptable salt thereof.



20 or WD 96/ 22290

PCT/ US96/ 00041 . ] : _ -13- . d) [err]

5 Mis a residue which conbines with the carbon atomto which it is
attached to conplete an indanyl, indenyl, pyrrolidinyl, tetralinyl,
benzopyr anyl wodhaseg oi ndol yl , napht hodi hydr of ur anyl , PCT/US96/00041
benzodi hydr ot hi enyl', 10 benzodi hydr of uranyl, benzodi hydropyranyl,

napht hodi hydr ot hi enyl , or napht hodi hydropyrrol yl group wherein the
spiro junction is not to an aromatic ringl4- substituted with 0-2
Cl1-C3 al kyl, oxo, C1-C3 al koxy, pyrrolidinyl- or piperidinyl-d-C3
al koxy, Cl1-C2 15 Kk | . ~a3N 0 or halo

gr oups; pre rE%Ié%l%%égi%f%gé&%maaﬁdﬁggﬁ%(%s éﬁ%&niﬁ?% resent phenyl
groups, actRRE (3G §PEILA T4FTPEST CRIR B ARHE 108, OES SRR Tor hal o 20
gr oups; Oorebpraisl dXe cambied out byt bheasdmirictwakcdbnt dfeyccapeuntds ached
to conplete a.fl I sl t hracenyl group; or R6 and-R7

r epresent hyd?gggﬁ§%%¥g§%rgg ?ﬁgﬁg%nnust not be 1; 25 q represents 0-2;

Q represen®s a residue which combines with th atonms to which

0O- (CH;) ,-CH-CH;-R

XIIT
wherein r is 0-3;
X is hydrogen or hydroxv;
10 R is
-N N-RS -N A
v _ v

15 the dotted line is an optional double bond;
R2 is hydroxy or hydrogen, or is absent when the dotted line
is a double bond;
R3 is C1-C4 alkyl,
substituted with 1-2 phenyl groups,
20 substituted with 0-2 halo groups:;
or R3 is dibenzocycloheptenyl or benzodioxinyl:
or R3 is phenyl, benzothienyl, naphthyl, indolyl or

piperidino,
substituted with 0-2 C3-C3 alkoxy, hydroxy, C1-C3 alkyl,
25 cyano, C4-Cg cycloalkylalkoxy, halo, nitro,

trifluoromethyl or trifluoromethoxy groups;
or R2 and R3 combine to form C1-C4 alkylidene,



It is attached to conplete a phenyl or naphthyl group, substituted

with 0-2 C1-C3 alkyl. C1-C3 al koxy or_halo groups; 30 R8.is

hydr ogen or Cl-C3 al kyl ; or a pharmaceutically acceptable salt thereof.
WD 96/ 22290 PCT/ US96/ 00041

- 14- wo 9622280 t her, pharnmaceutical nethods of use cormuIMUS960004l activity

at the 1A receptor and inhibition of serotonin reupt ake are carried out

by the adm nistration of conpounds of the following formula. 5

[err] ’ wherein r is 0-3~15- X is hydrogen or hydroxy; 10 Ris
[err]

] substituted with 1-2 phenyl groups.
. substituted with 0-2 halo groups;
RS is phenyl, phenyl-C31-C3 alkyl, or diphenyl-C3-C3 alkyl,
. _ substituted with 1-2 halo, C1-C3 alkoxy or
5 trifluoromethyl groups;
A is a residue which combines with the nitrogen atom to which
it is attached to complete

10 VIII

M is a residue which combines with the carbon atom to which
it is attached to complete a benzopyranyl, naphthodi-
hydrofuranyl, benzodihydrothienyl, or benzodihydrofuranyl
15  group, wherein the spiro junction is not to an aromatic ring,
' substituted with 0~2 C1-C3 alkoxy, benzyloxy, phenyl or
halo groups:
or a pharmaceutically acceptable salt thereof.

20 Still further, the invention provides a method 6f
affecting the serotonin 1 receptor which comprises
administering to a subject in need of such treatment an
effective amount of a compound of Formula XII. More specific
methods of treatment include a method of alleviating the

25 symptoms caused by withdrawal or partial withdrawal from the
use of tobacco or of nicotine; a method of treating anxiety:
and a method of treating a condition chosen from the group
consisting of depression, hypertension, cognitive disorders,
psychosis, sleep disorders, gastric motility disorders,

30 sexual dysfunction, brain trauma, memory loss, eating
disorders and obesity, substance abuse, obsessive-compulsive
disease, panic disorder and migraine; which methods comprise
administering to a subject in need of such treatment an
effective amount of a compound of Formula XII. Further, the



15 the dotted line is an optional double bond; R2 is hydroxy or

hydr ogen, or is absent _when the dotted |ine is a doubl e bond;
Cl-C4 al kyl, substituted with 1-2 phenyl groups, 20
substituted with 0-2 hal o groups; or R3 is di benzocycl oheptenyl or

benzodi oxi NY$g 96222000 R3 i s phenyl, benzothienyl, naphthyl pcrasssiogésror

R3

pi peri di no, substituted with 0-2 Cl-C3 al koxy, hydroxy, Cl-C3
al kyl, 25 cyano, C4-C8 cycl oal kyl al koxy, hal o, nitro,
trifluoronethyl or trifluoronethoxy grouls- or R2 and R3 conbine to
form Cl-C4 al kyl i dene, WD 96/ 22290

PCT/ US96/ 0004.1

with 1-2 phen’&ﬂveélrt (:).agsprovmes 8 methOd st |]Tlﬁ?%‘at”?§f H.‘h(? fyﬂgForﬁéjroups

R5 is phenyl,

substituted wWiddacko2ohabs, nicbtEaes! &@dya QetRod of péﬁéri‘chueiﬁgetﬂiwl
A is a residue mhlch conbin s with the

attached to &b 1Pgt8f[%r?ﬁr onin, peupta

casedy by Opi dmivawal| oropammewphg;ga@ diriop the use of

ni

the carbof atdmilgbihith of serotppini treteminephring|ande deppohnepin Hhd |

bsti tuted

groups

napht hO\c:/in bra?sﬁdr ebipA¥ing :aama@sbafiiﬁ (e ayhubpé%@emz adebhysef oéwranyl
rou erei.n e 1o uncti.on _i n.aro |1 C T
gubs!to i tuted vﬁﬁﬁ?tﬁ'eggcﬁ Eé’“gacf%?f %ao%);: phef Jtﬂat.:.ongmth a

10

15

20

25

30

35

serotonin reuptake 1nh1b1tor

The invention also provides a method of inhibiting the
reuptake of serotonin which comprises administering to a
subject in need of such treatment an effective amount of a
compound of Formula XIII; a method of inhibiting the reuptake
of serotonin wherein the serotonin 1la receptor of the subject
is also affected is further provided by administering an
effective amount of one of the same compounds.

Methods of treating depression and of treating both
anxiety and depression are also provided by administering to
a subject in need of such treatment an effective amount of a
compound of Formula XIII.

Further, the administfation of a compound of Formula
XIII also provides a method of treating a condition chosen
from the group consisting of obsessive-compulsive disease,
ocbesity, migraine, pain, particularly neuropathic pain,
bulimia, premenstrual syndrome or late luteal syndrome,
alcoholism, tobacco abuse, panic disorder, anxiety, post-
traumatic stress disorder, memory loss, dementia of aging,
social phobia, attention-deficit hyperactivity disorder,
disruptive behavior disorders, impulsive control disorders,

‘borderline personality disorder, chronic fatigue syndrome,

premature ejaculation, erectile difficulty, anorexia nervosa,
disorders of slgep, autism, mutism and trichotilomania.

In the present document, all descriptions of
concentrations, amounts, ratios and the like will be
expressed in weight units unless otherwise stated. all
temperatures are in degrees Celsius.

S

ke l\?l’\?@%ét?lés*rhd@c\fﬁf‘%ﬁn%o%ﬁ nes WI th

15



hal o groups; or a pharmaceutically acceptable salt thereof. 20

Still further, the jnvention provides a_nethod of af fecting the
serotonin 1A receptor which conprises adm nistering to a subject in
need of such treatnent an effective anount of a conpound of Fornul a
Xl'l. MNor ayspéssaée C met hods of treatnent include a nmepdrausenocdl | evi ati ng
the 25 synptons caused by withdrawal or partial wthdrawal fromthe

use of tobacco or of nicotine; a nethod of treating anxiety; and a

met hod of treating a condition chosen-f7-omthe group consi sting of

depr essi on, hypertension cognitive disorders, psychosis, sleep

i sorders. 9aSUL & Rl Ui (8o qeira® Gl BY el TS i DTl
trauma, -nenory oss dis6r d8PS an stance, abuse,

obsessi ve- G@m}#rsialébwe €I$ saifdcignhi €0 d$>§231rac-}é'r tbﬁelr rﬁ%%éO #hech
met hods Cogpii Bl readedli at&drfiiond tbOthe Stiingflles GhieleEcflchudl treat ment

3\% 06/ Zgggeféé Veenc%rﬂ%légngf flom Om%%uggoz? 1 Fc%srgijl%tg%#d.ﬁjrs ?(r)ootafrlle
-16 - 5 prowidnd ¢ pssvrecthat Mot ndgundergianding agowrR: synpt ons

caused by withdfpwale %neaéil&ésduﬂd%dbawathé rg&ﬂéﬂa«i lalﬁ@mﬂcf'al texrim@bacco or

of. ni coti ne; qﬁb %ﬁ hod_of otent 109 rh on_ of % serotonln_
reupt ake i ARE B 1HMS ilﬁcF]é % VT 1ABY i f“ﬁa%:fn%sero in,

nor epi nephekarplend tdhepsnahd alkmlhend alkoxy rgramspnnslm@e.adhmindmgi ng to a
subj ect ingReegl Hi ek the drfsTehkee EOWHQHQQ gbobPl MUl

S0 phbyi Bebb ey harbueyE: vl ngenRel, o hedyihisy by hedy oﬁﬁﬂ' which "
conpri ses branched drexyd gnoups, anﬁubpeccorresnnndmnb slkdrcyt rggaumsnt an
effective agoglyd ¥ aAiowed E}Pﬁﬁi&“‘iuﬁ&vfﬁﬁmsﬁ nénlelt gPoliBd hogmakrel RN bi ting
t he reupt ake serQionin erein the serotonin"1Ar of the
subj ect “’f"%eﬁl%{) %?%os‘fgstfﬁ}t“@%rgb?‘b‘?ﬁ il Wrﬁﬂ?ﬁ?ffscﬁ"eﬁ ng an 15
effective groupi sicloas thethel sdikylcoapkoxyior hale groupdtgeathdtoedt reat i ng
depr esgs ongangn il i 3dhbI¥ndYdbup, it will be understood by the
reader that only substitution which is chemically.
electronically and sterically feasible is intended.
The term halo is used in the above formula to refer to
fluoro, chloro, bromo or iodo.
20 Group D completes a bicyclic nitrogen-containing
heterocycle which, most often, is indolyl, but may also be
quinolinyl, isoquinolinyl, benzimidazolyl, quinazolinyl and
the like.
The subscripts r and s indicate that as many as 7
25 methylene groups may be in the linker alkylene chain. Thus,
the chain is straight-chain alkyl from ethyl through heptyl,
which may be substituted with the group X as shown. The
preferred groups are hydrogen and hydroxy.
The term C4-Cg cycloalkylalkoxy includes groups such as
30 cyclopropylmethoxy., cyclohexylethoxy, cyclopentylmethoxy and
the like. ' .
In the above formula, the components of the combounds,
for example, the group of Formula IV, are illustrated in a
manner which shows the point of attachment to the basic
'35 structure. In Formula IV, for example, the attachment must
be at the l-position of the piperazinyl ring, and the
substituent R5 is at the 4-position.



anxi ety and depression are also provided by adm nistering to a subj ect
in need of such treatment _an effective amount _of a conpound of Formul a

X, 20 Further, the adm nistration of a conpound of Fornula

XI'll also provides a nmethod of treating a condition chosen fromthe

group consi fig9s82®b obsessi ve- conpul si ve di sease, 0besPCT/USHdhi ne,
pai n, particularly neuropathic pain, bul i m a, "prenenstrual syndrone or

| ate | uteal syndrone, 25 alcoholism tobacco abuse, panic disorder,

anxi ety, post- traumati c stress di sedéer, nenory | oss, denentia of

agi ng, soci al phobia, attention-deficit hyperactivity disorder,

di sruptive behavi di,.sQrders . Si cont | S, borderli ne

personal ity di sorg@re, b%ﬁ?%nﬂ;fz ngﬁlﬁg%eﬁs/f 1dg'?%n%§b§€i§%{reg%t ure_ ejacul ation,

erectil e dif fiatarhydrepsridinge werhokhe R ang; By grquwpPsortsFB&pA- auti sm

muti sm and t rgedi®ibhonand an optional R8 groubhet pimsanthetoposiuion aif

descriptions s . ~CO 1.0RS, , | | i1l be 35

expressed in cqv(/reé'] §ﬁPg0nP®Z%%%sesﬂot% r% sq%§sf%?%%gé“%\ﬁqwt t}? 1’t;Ji!e‘krr%_:'ea}rmat ures

are in dedr edefdnisigns. the R4 and gyoupsggre both relatively simple

ECIT/ USQS/ Ogo%d the readler will readily ?nderstand thd hature of themlt is
elieved that_t e SCr o] e ' VEe | .

suf ficient toIte%S’logliﬁ ?%e?&rteer#e:{t &E&é?%rt htel‘I at thgkrl“?‘?éeﬂ;%rég‘gggﬁfbgaﬁ er&el on to

t he Exanpl es B#fsemtf dnvenrien do ngrsinelidsycageain orbizagiengaf R '

description vidd r3esQbBtovaéadh,! @saskplLirddiabBoe Mk WHEC EainAasY NGE QRRUr S.
In the g%_erqh“g%ﬁpription, the general chemcal terns are all used in

their normal a J!cngénary meani ngs. For exanple, the small al kyl and

al koxy groups i nclivd@aydbpeneliety againohh@m@@kreggfgrms;ﬁ@@bs?s met hyl ,

ethyl, propylqise¥cgRribhegert R ¥bphShmPlingy, be- Diinda iReahy!

3-net hyl butyl, hex

a1 Koxy gr oupstearonapten B enearYollic S malf | inali RSy, (ML 08 £RE (70N N0
VWere a namanD spichpgsspiperazimonyluent groups are pernitted on a
group, suh as theyferd @hkybriddde®ibnobt hal grdlipPiBSnoerdidied] for

example, a pyrrolyl group substituted on alkyl in the

definition of R1l, it is intended that any reasonable

orientation be used. The pyrrolyl group, thus, may be

substituted at the 2- or 3-positions, and may itself be

20 substituted at will with alkyl, alkoxy or halo groups.
Again, there is no intent to describe unreasonable or
impossible substituted groups.

The spiro-linked group of Formula VI represents
structures of which the following are typical:

25
F

AR o2 Pt

4
() I‘I'C3H7

The fused aryl heterocyclic group of Formula VII
represents, for example, the following structures.



15 on an Rl norpholino group, it will be understood by the reader that

only substitution which is chemcally, electronically and sterically
feasible is intended. _ The termhalo is used in the above formula
to refer to fluoro, chloro, brono or iodo. 20 G oup D conpletes a
bi cycl i c i bdagsn- cont ai ni ng het erocycl e whi ch, nostCIusesoddls i ndol yl ,
but may al so be qui nol i nyl, isoquinolinyl, benzimdazolyl, quinazolinyl
and the like. The subscripts r and s indicate that as many as
7 25 met hyl ene groups may be in the l+xgeer al kyl ene chain. Thus, t he
chain is straight-chain al kyl fromethyl through heptyl, whi ch may be

substituted with the group X
hydr ogen and hydr oxy.
groups such as 30 cycl opropyl

s shown. The preferred groups are
The term C4-C8 cycl oal kyl al koxy i ncl udes
Xy, cycl ohexyl et hoxy | opent yl met hoxy

and the |ike. nh t hg above fornu a, the onponents of the
conpounds, fg . Qre ilflustrated in a
manner whi ch sho tructure. In

Formula IV, for
t he pi perazi nyl

PCT/ US96/ 00041
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-18- The group of Formula Il is a piperidine or .
tetrahydropyridine with the R2 and R3 groups at the 4- position, and an
optional R8 group at any oth position of the ring. Wiile the R3 group
may represent any of several definitions, the R2 and ups are both
relatively sinple and t e redder wl | readlly undgr s d the nature of
t hem It shoy# 1t conmpgunds of the
present invention do i i Di and R3
substituents, as|] expl afjjned agove in the Symmary 0 I nvention.

It may be not ed $Ryai n di benzocycl ohept ene

or napht hyl may be

The group of Formula V has four definitions, of which
the group of Formula VIII is preferred. Formula VIII
5 represents a spiro structure wherein M represents the atoms
necessary to complete one of the designated cyclic groups.
Several of the M groups are multiple ring structures, such as
naphthodihydropyrrolyl, wherein one or more of the rings is
aromatic and one is not aromatic. The skilled reader will of
10 course understand that the spiro junction necessarily is
formed by a ring of the M group which is not aromatic. For
example, the dihydropyrrolyl group in naphthodihydropyrrolyl
must form the spiro junction.
The non-aromatic ring of such M groups may be oriented
15 in any feasible manner that does not place the hetero atom at
the spiro junction. Some nomenclatural schemes would
describe a benzodihydrothienyl group as one where the sulfur
atom is at the l-position and would term it
isodihydrobenzothienyl if the sulfur atom is at the 2-

20 position. 1In the present document, however, all such
compounds are termed benzodihydrothienyl, and the position of
the sulfur atom is indicated by a number in the chemical
name. The same principle of nomenclature is applied in
naming all of the M groups. The examples below illustrate



reasonabl e orientation, as may substituent parts of the R3 group such
as pi perazi nonyl. 15 Where the orientation of a group is not stated,
for exanple, a pyrrolyl group substituted on alkyl in the

definition of R1L, it is intended that any reasonable orientation be

used. The pPwWybSkydaedr OUP, thus, may be substituted at troanAsennsl
3-positions, and may itself be 20 substituted at will with al kyl, al koxy or

hal o groups. Again, there is no intent to describe unreasonabl e or
i npossi bl e substituted groups. FRe-spiro-linked group of Formula
VI represents structures of which the followng are typical: 25 [err]

el o e BB NI IOK oo " i, g, sHRRESRALNE, kil
PCT/ US96/ 0004 Bspecially the spiro, R groups are drawry.in ther¢xamples to
assure comprehension.
- Where a cyclic structure is substituted with an oxo
5 group, as for example a group of Formula VIII substituted
with oxo, it will be understood that the oxo group may not
" occupy an aromatic ring of the cyclic structure. It will
also be understood that such groups may form tautomeric
structures, where the oxygen is in the hydroxy form and a
10 double bond is formed within the cyclic structure.

The examples below show the synthesis of numerous
compounds having a spiro M group. It will be seen that one
group of preferred such compounds includes those where the
spiro ring is dihydrofuran, freguently carrying an oxo group.

15 and fused to a phenyl or naphthyl group. It will be
understood that in each case the designation of a preferred
compound here includes its pharmaceutically acceptable salts.
Appropriate substituents on such compounds, particularly on
the phenyl or naphthyl portion of the group, include alkoxy,

20 benzyloxy and halo.

The spiro-fused group of Formula VIII represents groups
such as the following. Again, it is- intended that the
heterocyclic groups formed by the group completed by M may be
arranged in any feasible orientation, provided that an

25 aromatic group may not form the spiro junction, and there is
no intention to describe impossible groups or those which
cannot be synthesized by the knowledgeable organic chemist.



The group of Formula V has four definitions, of which t he group of

aLnuLa;mJJ_JJL4u£i£LLed__EQrnula_MLLL_E_LepLesean a spiro structure

wherein Mrepresents the atons .necessary to conplete one of the

desi gnated cyclic groups. Several of the Mgroups are nmultiple ring
struct ur e geRdt as napht hodi hydropyrrol yl , wher ei nPCHUES26/000br ¢ of t he
rings is aromatic and one is not aromatic. The skilled reader will of
10 course understand that the spiro junction necessarily is fornmed by a
ring of the Mgroup which is not arorédirc. For exanpl e, the

di hydropyrrol yl group in naphthodi hydropyrrolyl must formthe spiro
junction. The non-aonmatic ring of such M groups may be oriented
15 in any feasible manne -oﬂthot pl ace the hetero atom at t he
spiro junctio ‘ schenes woul d descri be a
benzodlhydrvtﬂlenyh p as one| where the sulfur atomis at the
1-position an i sodi hydrobenzot hienyl if the sul fur atom

/,

is at the 2- 20 pos.'ion. e present docunent, however, all such

conpounds are ternmed benzodi"hydrothienyl, and the position of t he

sul fur atomis indicated by a nunber in the chem cal name. The sane
princi pl e of nomenclature is applied in namng all of th roups. The
exanples below illustrate CHa WO 96/22290

PCT/ US96/ 00041 —_— rous .
typical M groups/’énd ral Jof the conpl ex, //hd spe |aIIy t he spiro,
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Where a cyclic structure is substituted wth an oxo 5 group, as for exanple
a group of Fornmula VI++—substituted_.. wth oxo, it will be understood

that the oxo group nay not occupy an aromatic ring of the cyclic
structure. It wll al so be understood that such groups nmay form
tautomeric WOt ures, where the oxygen is in the hydr opgrivesghesiad a2 10
doubl e bond is forned mﬁthln the cyclic structure. The exanpl es
bel ow show t he synt hesis of nunerous conpounds having a spiro M group.
It will be seen that one group of pref2@rred such conpounds i ncl udes
those where the. spiro ring is dihydrofuran, frequently carrying an oxo

group, 15 . and fused to a pheny napht hyl group. It will be
under st ood that in h &2 ignation of a preferred conmpaound

here includes it ceu |caIIy jgccept abl e salys—q ¢f‘A
partli cularly on_ apht hyl

substituents on ¢

portion of the grow . , 20 benzylo an \hal . The
spiro-fused group of Fornula . epresents grou SH
fol |l owi ng. Again, is intendell that the het erocyclic g formed by

the group conpleted by M may bénCsHarranged in any feasible ofientation,
provided that an 252 Btic_group may not formthe spiro junc€ion, and
there is no i nyenti O cri be inpossible groups or those which
cannot be synt hasjzed by .edgeabl e organic chem st. WO
96/ 22290

PCT/ US96/ 00041
PCT/ US96/ 00041
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The group of Formula IX is a polymethyleneimino of from
4 to 6 methylene groups, having the R® and R7 substituents on
5 the same carbon atom. Those substituents may represent
phenyl or substituted phenyl groups or hydrogen, or R6é and R7
may combine to form a spiro-linked fluorenyl or dihydro
anthracenyl group.
The group of Formula X is a polymethylene group of 4 to
10 6 methylene groups, fused to a phenyl or naphthyl group.

- The compounds of Formulae XI and XIII comnstitute a
particular class of the compounds described in this document,
which are unique in their dual activity as antagonists at the
5~-HT1aA receptor and inhibitors of serotonin reuptake. It

15 will be seen that the dual activity compounds are enclosed
within Formulae I and XII and are described in the same
manner as are the broader groups of compounds. It will be
noted that the compounds of Formula XIII include a c¢lass
wherein the group R is a piperazine of Formula IV, which is

20 not included within the compounds ¢of Formula XI, and
accordingly the RS group of Formula IV is also included in
Formula XIII. .

The compounds described in this document are highly
active, important and particularly useful in the treatment

25 methods of the present invention, but certain classes of the
compounds are preferred. The following paragraphs describe
such preferred classes. It will be understood that the
preferred classes are applicable both to the treatment



5 WD 96/ 22290 PCT/ US96/ 00041
-23- [err] _ ] _The group of Fornmula IXis a o
pol ymet hyl enei mi no of from 4 to 6 methyl ene groups, having the R6 and
R7 substituents on 5 the sanme carbon atom Those substituents may represent

phenyl or suRelbétisbed phenyl groups or hydrogen, or R6 and pe€tusssoo0aty
conbine to forma spiro-linked fluorenyl or dihydro ant hr acenyl group.

The group of Formula X is a polynethylene group of 4 to 10 6 nethyl ene
groups, fused to a phenyl or naphthyl gr<ap. The conpounds of
Formul ae XI and Xl Il constitute a particul ar class of the conpounds

e or s o AR SHEERS e BBl ol Ul BLIEL (BB V1LY o
réupt ake. |t except where a certain class is included only in a treatment
method genus, and not in a definition of new compounds. It
will be further understood that when a certain group is
5 referred to as preferred, its allowable substitutions are
also intended; for example, the preferred class, Rl is c1-Cg
alkyi substituted with adamantyl, is to be understood as
including the possible alkyl, alkoxy or halo substitutions
shown in the general formula.

10 The first group of preferred classes of compounds is
applicable to the compounds of Formulae XI and XIII.
1) r is 1-2;
2) r is 1;
3) X is hydrogen;
15 4) X is hydroxy:
5) R is of Formula III;
6) R is of Formula IV;
7) R is of Formula V;

8) the dotted line does not represent a double bond
20 and R2 is hydrogen;

9) R3 is C3-C2 alkyl substituted with 1-2 phenyl
groups;

10) R3 is phenyl or naphthyl;

11) R3 is benzothienyl or indolyl;

25 12) Rr3 is piperidino;

13) R3 is benzothienyl substituted with 1-2 C1-C3
alkoxy, C3-C3 alkyl, C3-Cg cycloalkylalkoxy, halo, nitro,
trifluoromethyl or trifluoromethoxy groups;

14) R3 is indolyl substituted with 1-2 C3-C3 alkoxy,

39 C1-C3 alkyl, C4-Cg cycloalkylalkoxy, halo, nitro,
trifluoromethyl or trifluoromethoxy groups;

15) M completes a benzopyranyl group:

16) M completes a naphthodihydrofuranyl group:

17) W™ completes a benzodihydrothienyl group:

35 18) M completes a benzodihydrofuranyl group:

19) the group completed by M is substituted with 1-2

alkoxy or benzyloxy groups;



15 will be seen that the dual activity conmpounds are encl osed W t hin
Fornmulae | and Xll_and are described _in_the sane manner_as are the

broader groups of conpounds. It will be noted that the conpounds of
Formula XIIl include a class wherein the group Ris a piperazine of
Formul a kfpeghdsgeh is 20 not included w thin the conpoundcTaissdwpstul a Xl ,
and accordingly the R5 group of Formula IV is also included in

Formula XI11. The conpounds described in this docunment are highly
active, inmportant and particularly usefs in the treatnent 25 nethods of

t he present invention, but certain classes of the conmpounds are
preferred The II 8 r d classes. It
will be understoof)’d tﬁk Qf%aﬁnﬂsgjr&g er%gdﬂbjlesassgggégﬁgt%g{lﬁgma Ig both to
the treat @iyl groups; WD 96/22290

PET/U596/0004J.21) the group completed by M is substi@dte%writhn&Pbods and to
t he new cq S on, except ere a certain
ckass is inclu édbgﬁ'%ﬁ&ﬁpéﬁf§§39n€¥§ﬁgé met hod genus, and not in a
defini 5 on of &k c@épéﬁnﬁ%eﬂﬂ&- will be further understood that when a
certain group i23)5 méf&srphbnxiﬁmg-pgehekybd its all owabl e substitutions

areé ’ al so. i fgnd - 1-C4 .
al kyl substitut eﬂ %?‘ﬁ é%‘fléwl 'S to E‘équsﬁé{e% %gsgjs @alix(gf:l'udl ng the
possi bl e al kyl ,25 k&g cPmPRY gﬁbgtpbarmaﬁﬁﬁt1caléhoamp¢ntahm§ §eAkr al

for Irryl a: I 10t t'rﬁxe 'Ebilﬁw;[xgd p}][éiﬂéﬁr@"ﬂ Géﬂﬁﬁl%gxs;:(l l?ﬁpsc&ftr@orrpiynds is
appl i e to conpounds, of _For an ris
Y QP compgaﬁas ?pg H“%?f X

i s hydrogen; 15 4) Xis
hydr oxy; a} 5K 1SRhY@r@FY.For mula I11; 6) Ris of Formula
1V, YM” Rx gsoﬁ6 gaed;a V, 8) the dotted |ine does not
represent a dou nd 2 and..R2 .is hydro R3 is Cl-C2
aIEyI substitut d Wi h 1 ?ﬁéﬁﬁn 1, plge éano. morpholino Jr

pyrrolyl;
15 d) Rl is adamantyl;
e} Rl is a group of Formula VI;

£) Rl is C3-C2 alkyl substituted with pyrrolyl,
adamantyl, furyl, thienyl, pyridinyl. morpholinyl,
piperidinyl, tetrahydropyrrolyl, piperazinyl,
20 tetrahydrofuryl, benzazepinyl, dibenzazepinyl or quinolinyl;
g) Rl is Cc1-C4 alkyl substituted with adamantyl;
h) " Rl is C1-Cg4 alkyl substituted with pyrrolyl, furyl,
thienyl, benzazepinyl or dibenzazepinyl;
, i) R is c3-Cg alkyl substituted with pyridinyl,
25 morpholinyl, piperidinyl, tetrahydropyrrolyl, piperazinyl,
tetrahydrofuryl or gquinolinyl;
j) R2 is hydroxy or hydrogen;
k) R2 is cyano, alkyl, or (phenyl or benzyl
substituted with 0-2 alkyl, alkoxy or halo groups};
30 1)  R? is hydroxy;
m) R3 is alkyl substituted with phenyl;
n) R3 is phenoxy;
o) R3 is phenyl;
p) R3 is naphthyl or piperidino;
35 q@) R3 is phenyl, substituted with alkyl, alkoxy,
alkylenedioxy. halo, trifluoromethyl or trifluoromethoxy;
r) RS is alkyl;



gr oups; 10) R3 is phenyl or naphthyl; 11) R3 is
benzot hi enyl or indolyl: 25 12) R3 is piperidino; 13)._R3

i s benzot hienyl substituted with 1-2 Cl1-C3 al koxy, Cl1-C3 al kyl, C4-C8
cycl oal kyl al koxy, hal o, nitro, trifluoronmethyl or trifluoronethoxy

gr oups; woosnr2eh?) R3 is indolyl substituted with 1-2 CpcrOssatedMdy, 30
Cl-C3 al kyl, C4-C8 cycl oal kyl al koxy, halo, nitro, trifluoronethyl or
trifluoronethoxy gr oups; 15) M conpl etes a benzopyranyl group;

16) M conpl etes a napht hodi hydr of ur anyl -@eeup; 17) Mconpletes a
benzodi hydr ot hi enyl group; 35 18) M conpletes a benzodi hydrof uranyl

group; 19) the o] eted by. M.i ubstituted.w th
al koxy or benzyloiv grBup 5 L%kfi WBL 5&5%&3 §9§enz° ioxinyl, phe&yl
PCT/ US96/ 0004k benzodloxolyl - 25- 20) the

group conpl eted by )M i assybﬁﬁyxtwl dnuinya, sgeawimaroups

21) the group coml et S su ftl te w t alkoxy benzyl oxy
or” hal o groupincginy %éﬁ“ HRARAY- - pyrl AZinyJaPT pr g

phenyl - C15C3 quﬂqdzpllnyl 24) the group conpl eted by hﬂls

di phenyl - C1-C3 al kyl | ®5 is rld%.%%(lth ByFOERARd | syRaphigiuraceuti cal Iy
acceptabl e salt eferred definitions apply to the

10 conpounds Qﬁ1q9%lﬁﬁﬂae1?°Qﬂﬁ?9*FPy dlZlnX °r)99¥9aﬁ$&FB¥ ,
b) X is hydrogens) R is a gxgup RE Fsrpm;nwnnﬁ nyl , piperazino, nnrphollno

g;oup of p%{){ﬁ{“}’; \7&5 R is g)gr?h@l df;fagﬁ%t%g "al kyl subst?% ut e?lvm! tsha
pyrrol yl 10 adaant { 1S 8rg¥our MfeEPF™l T nyl . nor phol i nyl
plperldlnyl, t et r ahydr ®pyisr al gtoumigfe Fazrmaya ,v;
z} RS is a group of Pormula VII;
aa) A is a group of Formula VIII:
ab) A is a group of Formula IX;
15 ac) A is a group of Formula X;
ad) M completes a benzopyranyl, benzodihydropyranyl,
naphthodihydrofuranyl or benzodihydrofuranyl group:
ae) M completes a benzodihydrothienyl or
naphthodihydrothienyl group;
20 af) M completes a pyrrolidinyl, dihydroindolyl, or
naphthodihydropyrrolyl group;
ag) M completes an indanyl, indenyl, or tetralinyl

group:
ah) the compound is a salt;
25 ai) halo is chloro, bromo or fluoro:;

aj) the dotted line does not represent a double bond
and R2 is present;
ak) D completes a pyrrolyl group:;

al) D completes an imidazolyl group;
30 am} D completes a pyridinyl group;
an) D completes a pyrazinyl, pyridazinyl or pyrimidinyl
group;
ao) r is 1-3;
ap) r is 1;
35 aq) X is hydrogen, hydroxy or methoxy:
ar) X is hydrogen or hydroxy:;



20 tetrahydrofuryl, benzazepinyl, dibenzazepinyl or quinolinyl;

0)——Rl is.Cl-CA al Kyl substituted_with adapantyl . h) Rl_is
Cl-C4 al kyl substituted with pyrrolyl, furyl, t hi enyl , benzazepinyl or
di benzazepi nyl ; i) Rl is Cl1-C4 al kyl substituted with

pyri di nywosfzsser phol i nyl, piperidinyl, tetrahydropyrroPgT/US{sopRlazinyl
tetrahydrofuryl or quinolinyl; 1) R2 is hydroxy or hydrogen

k) R2 is cyano, alkyl, or (phenyl or benzyl substituted with 0

al kyl , al koxy or halo groups); 30 -27-1) R2 is hydroxy;

R3 is al kyl substituted with phenyl; n) R3 is phenoxy; 0) R3

I s phenyl; S hth | peridino; 35 q) R3 is
phenyl , substlﬁu edR %?1 4§%ahl“g?kox1¥mekyeélk yl enedi oxy, hal o,

trifl uoronethyﬁtbr R ¥$lhﬁﬂﬂ@§ﬂﬁ6ﬁy¥l Or ben20d1¢§lnY1R5 i s al kyl;

Vg296/22290 au) R3 1s na%hthyl OE tetralinyl; PCT/3596/00941 o]
- 26- i.tute nzodi oxi ny pheny
of benzodloxolyﬁ gfig% %X ¥£ &% §3“21§‘§%f91$§2|rn di nyl, pyrazinyl,
qui nol Pnyl, i Séﬁﬂln5?|¥ﬁﬂlnqﬂ1¥ﬁylbe¥59 qnxiunyl benz@thjenydzol i nyl :

u  R5 :s PYT bsth NyR3 pyrmadiynybubmlrmﬂewbuh 1- mtamhl n%llkoxy, f |
S0a 0k o B SRR 8o SMAES! B Esgoromernyn V) | R TS @ group of
group of Réfdupromathyl, hydroxy)or tRifduargmetiponf agFoupata V. z)
RS '5 a group Q&)Foﬁmnﬂéiﬁéﬂzothlen 1 suﬁﬁihtﬁtéa Rich aup ghifernula Vil
o) fobS R Slefoa e D, mateh, PO BRgHR P Formia X
difluoromethyl, hydroxy or trifluoromethoxy groups:
az) RS9 is naphthyl or tetralinyl;
ba) RO is indolyl;
bb) R is benzofuryl or benzothienyl;
15 be) RO is quinolinyl or isoquinolinyl;
bd) the group completed by M is substituted with 0-2
alkyl, oxo, alkoxy, phenyl or halo groups;
be) the group completed by M is substituted with 0-2
alkoxy, phenoxy or benzyloxy groups;

20 bf) the group completed by M is substituted with
pyrrolidinyl- or piperidinyl-Ci-C3 alkoxy groups;
bg) s is 0. :

Further, a preferred class of compounds of Formula I
includes the following subgenus.

25
X

0-CH>-CH-CH2~R

N

H
wherein X is hydrogen, hydroxy or methoxy; R is



napht hodi hydr of uranyl or benzodi hydrof uranyl group; ae) M conpl etes
a benzodi hydrot hi enyl _or napht hodi hydr ot_hi enyl_ group; 20 af) M
conpl etes a pyrrolidinyl, dihydroindolyl, or napht hodi hydr opyrr ol yl
group; ag) M conpl etes an indanyl, indenyl, or tetralinyl

group; wo9she t he compound is a salt; 25 ai) REXASHO| or o,
bromo or fl uoro; aj) the dotted line does not represent a double
bond and R2 is present; ak) D conpletes a pyrrolyl group;
al) D conpletes an imdazolyl group; 30-28- an) D conpletes a pyridinyl
gr oup; an) D conpletes a pyrazinyl, pyridazinyl or pyrimdinyl
group; ao) r is 1-3;Rs ap) r is 1; 35 ag) Xis
hydr ogen, hydroxy or mnet )/ i s hydrogen or hydroxy;

WO 96/ 22290 R? PCT/ US96/ 000

-27- -n@Sp1 RaNi s tetr}dlinyl orNnapht hylsr® -Nat) R3 As
benzodi oxol yl or benzo i . R, \au) 33 IS maﬁﬁthyl\q&_%g??alinyl;
av) R3 is tetrazolyl or {f m dazolyl; 5 aw) R3 is indolyl,
benzofuryl orgpenzothienykyy ax) R3rys indolyl substiguted with 1-2
al kyl , al koxy, cycl oal kyl al koxy, halo, nitro, trifluoronethyl,

di fl uoronet hyl, hydroxy or trifluoronethoxy groups; ay) R3is
benzot hi enyl rRhlhis igipeeddinyh, pidexhkyho, hbrphoidry, oxymiramiliyl al koxy,
hal'o, nitrp, triflysaariubel wich odaf beRePIEHIblp oBYILOX @3 alkyl,
trifluoromethoxy qgo%Ps; ﬂé) R5 1s naphthyl or tetralinyl;

ba) R5 is indolyl:€1-C3 alkoxy,gr RalosgpaUBSE uryl or benzot hi enyl; 15

bc) R5 is quona}md or isoquinolinyl;

10 VI

n and m are independently 4-5, and the group of Formula VI
may be substituted with 0-1 oxo group and 0-2 C3-C3 alkyl,
C1-C3 alkoxy or halo groups;
15 or Rl is c1-Cg alkyl,
substituted with pyrrolyl, furvl, thienyl, pyvridinyl,
morpholinyl, piperidinyl, tetrahydropyrrolyl,
piperazinyl, tetrahydrofuryl, benzazepinyl,
dibenzazepinyl or quinolinyl,
20 substituted with 0-4 C3-C3 alkyl, C1-C3 alkoxy or
halo groups:;
R2 is hydroxy, hydrogen, cyano, C1-C4 alkyl, or (phenyl or
benzyl substituted with 0-2 C1-C3 alkyl, C3-C3 alkoxy or halo
groups};
25 R3 is C1-C4 alkyl,
substituted with 0-2 phenyl groups,
substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy or
halo groups:
or R3 is phenoxy,



bd) the group conpletéd by Mis substituted with 0-2 al kyl , oxo,

al kox henyl oups; be) the group conpleted by Mis
substituted with 0-2 al koxy,. phenoxy or benzyl oxy groups; 20 bf )
the group conpleted by Mis substituted with pyrrolidinyl- or

pi peri di g0 ogfehase3 al koxy groups; bg) s is 0. PpcrUss6ooMart her, a
preferred class of conpounds of Fornula I I ncl udes the follow ng
subgenus. 25 [err] wherein X is hydrogen, hydroxy or methoxy;
Ris WD 96/ 22290 -29- PCT/ US96/ 00041
-28- [err] Rl is piperidinyl, piperazino, norpholino or

pyrrolyl, 5 §#ﬁ Eﬁuﬁffhvbtf1ﬂ%tﬁy?gﬁzaﬁoﬂ@r%Epsﬂﬁséhéhé;h'g%tﬂlkyl
Cl C3- alkoxy orui
1- alﬁyl C1-C3 alkoxy, trifluoromethyl or halo
groups;
or R3 is dibenzocycloheptene or dibenzocyclohexene;
5 or R3 is phenyl, naphthyl, piperidino or morpholino,

’ ~substituted with 0-2 C3-C3 alkyl, C31-C3 alkoxy, halo,
C1-C2 alkylenedioxy, trifluoromethyl, hydroxy or
trifluoromethoxy groups;
or substituted with 0-1 phenyl, piperidinonyl,

10 hexahydropyridazinonyl or piperazinonyl group,
substituted with 0-2 C1-C3 alkyl, oxo, C1-C3
alkoxy, halo or trifluoromethyl groups;

provided that R3 is not halo- or trifluoromethyl-substituted
phenyl when R2 is hydroxy:;
15 R5 is C1-Cg alkyl or C1-C4 acyl;
or R5 is C1-C3 alkyl substituted with benzodioxinyl or
benzodioxolyl,
substituted on the phenyl ring with 0-2 C1-C3 alkyl, C1-
C3 alkoxy or halo groups;
20 or R® is pyridinyl, pyrimidinyl, pyrazinyl, quinolinyl,
isoquinolinyl, pyridazinyl or quinazolinyl,
substituted with 0-2 C31-C3 alkyl, trifluoromethyl, C3-C3
alkoxy or halo groups:
or RS is
25

B
VIl

B is oxygen or sulfur;

30 Y is a residue which combines with the atoms to which it is
attached to complete a triazolyl, imidazolyl, thiazolyl or
pyrrolyl ring;



or RLis [err] 10 n and mare independently 4-5, and the group
of Formul a VI may be substituted with 0-1 oxo_group and 0-2 Cl-C3_alkyl,
Cl-C3 al koxy or halo groups; 15 or Rl is Cl1-C4 al kyl, substituted
with pyrrolyl, furyl, thienyl, pyridinyl, mor phol i nyl, piperidinyl,
t et rahydr opyyodsigbaeo pi perazinyl, tetrahydrofuryl, bpcrrossepeody|

di benzazepi nyl or quinolinyl, 20 substituted with 0-4 C1-C3 al kyl,
Cl- C3 al koxy or hal o groups; R2 is hydroxy, hydrogen, cyano,
Cl-4 al kyl, or (phenyl or benzyl subsBbtuted with 0-2 Cl-C3 al kyl,
Cl1-C3 al koxy or halo groups); 25 R3 is Cl-C4 al kyl, substituted
with 0-2 phen)AI 19" QUPe ic}ue which (_:oml:?i%%t %ﬁ?&é“rfﬂrg'ggn%&? @ GhlichCl- 3
al koxy or S Hal o %roups, or i S phenoxy, VO

96/ 22290 it is attached to complete PCT/ US96/ 00041

- 29- subap i t uaedazEbiley@ld (oetyly, eonglosy dscydubsgtrbtpted wth

0-2 C1-C3 al kyl, C% C3 al koxy, trifluoronethyl or halo gr oups;

of R3is dgbenzocyc?oheptene or di benzocycl ohexene;

M

VIIX
c)
10
{CH
/— 2) 1] RG
R7
IX
or
15
d)
-N
Q
X
20

M is a residue which combines with the carbon atom to which
it is attached to complete an indanyl, indenyl, pyrrolidinyl,
tetralinyl, benzopyranyl, dihydfoindolyl,
naphthodihydrofuranyl, benzodihydrothienyl,

25 Dbenzodihydrofuranyl, benzodihydropyranyl,
naphthodihydrothienyl, or naphthodihydropyrrolyl group
wherein the spiro junction is not to an aromatic ring,



5 or R3 is phenyl, naphthyl, piperidino or norpholino, substituted

with 0-2 C1-C3 alkyl C1-C3 al koxy, _halo .Cl1-C2 alkylenedioxy. . .
trifluoromethyl, hydroxy or trifluoronethoxy gr oups; or
substituted with 0-1 phenyl, piperidinonyl. 10 hexahydr opyri dazi nonyl
or pi per agbeEEgde Jr oup, substituted w th (rCxXEIEB4R| kyl |

oxo, C1-C3 al koxy, halo or trifluoronmethyl groups;

provided that R3 is not halo- or trifluoronethyl-substituted phenyl
when R2 is hydroxy; 15 R5 is Cl1-C6 atky+ or Cl-C4 acyl; or R5 is Cl1-C3
al kyl substituted with benzodi oxi nyl or benzodioxolyl

substituted on l C3 al koxy
or hal o- groups; &5 or |s yrld?HyF% %% n1glnyl pyrézln;P qui nol i nyl ,
i soqui nol i nyl, Wmd]aﬁrn%algrgtﬂunﬁazol inyl, substituted with 0-2
Cl- G al kyp, réﬁréé¢ﬂﬁ§3@8§hy| Cl-C3 alkoxy or hal o groups; or

R5 is 25 | I.S QX O Yis a residue
whi ch conb neé 9M§r1ﬁﬂ%?p§P83%tf§ 8ﬁgﬁ€ ﬁﬁgnﬁi %PPB%hed to conplete a
triazolyl, inidewbstdtutiad wishf- %ﬂcl'C3 Byky bi W11G3nglkoxy or haloyp .
96/ 22290 _groups; PCT/ US96/ 00041

or Ré and R7 combine with the atom to which they are attached
to complete a fluorenyl or dihydroanthracenyl group;
or R6 and R7 represent hydrogen, provided that p must not be
10 1;
q represents 0-2;
Q represents a residue which combines with the atoms to which
it is attached to complete a phenyl or naphthyl group,
substituted with 0-2 C1-C3 alkyl., C1-C3 alkoxy or halo
15 groups:;
R8 is hydrogen or €31-C3 alkyl;
or a pharmaceutically acceptable salt thereof.
Another preferred aspect of the invention includes
methods of use of the compounds of Formula XII described by
20 the following subgenus.

X

0~-CH~»-CH-CH:-R

25
II III Iv \'4



- 30- A is a residue which conmbines with the nitrogen atomto which

it is attached to caonplete .—_a) an azahicyclo(octyl, nonyl or decyl)
group; b) 5 [err] C 10 [err] or
15 d) [err] 20 Mis a residue which conbines with the
car bon at omyyg ogkha6d It is attached to conpl ete an i ndarCIyss&sdeny|
pyrrolidinyl, tetralinyl, benzopyranyl, dihydroindolyl,

napht hodi hydr of uranyl , benzodi hydrot hi enyl, 25 benzodi hydr of uranyl ,

benzodi hydr opyr anyl , napht hodi hydr ot RB2nyl , or napht hodi hydr opyrrol yl
gr oup wherein the spiro junction is not to an aromatic ring,

Rl is piperidinyl, adamantyl, piperazino, morpholino or
pyrrolyl,
substituted with 0-1 benzyl group or 0-4 C1-C3 alkyl.
C1~C3 alkoxy or halo groups:;
5 or Rl is

(CHz)n

(CHz)p

Vi

10 n and m are independently 4-5, and the group of Formula VI
may be substituted with 0-1 oxc group and 0-2 C3-C3 alkyl,
C1-C3 alkoxy or halo groups:
or Rl is c3-c4 alkyl,

substituted with pyrrolyl, adamantyl, furyl, thienyl,
15 pyridinyl, morpholinyl, piperidinyl., tetrahydropyrrolyl.
piperazinyl, tetrahydrofuryl, benzazepinyl,
dibenzazepinyl or quinolinyl,
substituted with 0-4 C31-C3 alkyl, C1-C3 alkoxy or
halo groups:

20 ' R2 is hydroxy, hydrogen, cyano, C1-C4 alkyl, or (phenyl or
benzyl substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy or halo
groups) ;

R3 is C1-Cq alkyl,
' substituted with 0-2 phenyl groups,

25 substituted with 0-2 C31-C3 alkyl, C1-C3 alkoxy or

halo groups:
or R3 is benzimidazolyl or indolyl,
substituted with 0-2 phenyl, oxo, C1-C3 alkyl, C1-C3
alkoxy or halo groups:;
30 or R3 is phenoxy,



WD 96/ 22290 PCT/ US96/ 00041
-31- _substituted with 0-2 C1-C3 alkyl. oxo, Cl-C3 alkoxy

phenyl or hal o groups; p represents 0-2; R6 and R7 i ndependently -
represent phenyl groups, 5 substituted with 0-2 C1-C3 al kyl, Ci1-C3
al koxy orwdngéma290 gr oups; or R6 and R7 conbi ne RCTAISHMI043 om t o
whi ch they are attached to conplete a fluorenyl or dihydroanthracenyl
group; or R6 and R7 represent hydrogen, provided that p nust not be 10
1; g represents 0-2; Q represent38-a resi due which conbines with the
atons to which It is attached to conplete a phenyl or naphthyl group,

substituted W tdypdt2ebled Ik vll frédelsdl Hdav%y 0br Nl chituted wQUPS;

thereor 0" 2, (363 EOA. . caca8 el o P s paopFOhsR S bR e
met hods of use gxoupke conpounds of Fornula Xl| described by 20 the
fol I ow ng gulgenysy;hdideycloheptene or dWBEREE, FidnxBydL 0gen, hydroxy or
WEthOX%; 3n!%@ ggrihenyl, naphthyl, piperidino or morpholino,
substituted with 0-2 Ci-C3 alkyl, C1-C3 alkoxy, halo,
C1-C2 alkylenedioxy, trifluoromethyl, hydroxy or
trifluoromethoxy groups:
or substituted with 0-1 phenyl, piperidinonyl,
10 hexahydropyridazinonyl or piperazinonyl group,
substituted with 0-2 C3-C3 alkyl, oxo, C1-C3
alkoxy, halo or trifluorométhyl groups;
RS is C31-Cg alkyl or C1-Cg acyl; )
or R> is C1-C3 alkyl substituted with benzodioxinyl, phenyl
15 or benzodioxolyl, .
substituted on the phenyl ring with 0-2 C1-C3 alkyl, Ci-
C3 alkoxy or halo groups:
or.R® is pyridinyl, pyrimidinyl, pyrazinyl, quinolinyl,
isoguinolinyl, phenyl, pyridazinyl or quinazolinyl,
20 substituted with 0-2 C1-C3 alkyl, trifluoromethyl, C31-C3
alkoxy or halc groups:
or RS is

N/

B
25 ViI

B is oxygen or sulfur;
Y is a residue which combines with the atoms to which it is
attached to complete a triazolyl, imidazolyl, thiazolyl or

30 pyrrolyl ring;
A is a residue which combines with the nitrogen atom to which
it is attached to complete



25 WD 96/ 22290 PCT/ US96/ 00041

- 32- Rl is piperidinyl, adamantyl, piperazino. norpholino or
pyrrolyl, substituted with 0-1 benzyl group or 0-4 Cl1-C3 al kyl,
Cl- C3 al koxy or halo groups; 5 or RL is [err] 10 n and m are
I ndependent lyjo and the group of Formula VI may be pobusIstonadsed Wit h
0-1 oxo group an -2 Cl-C3 al kyl, Cl- C3 al koxy or hal o groups; or
Rl is C1-C4 al kyl, substituted with pyrrolyl, adamantyl, furyl,
thienyl, 15 pyridi nyl, norpholinyls34pi peridinyl, tetrahydropyrrolyl,
pi perazinyl, tetrahydrofuryl, benzazepinyl, di benzazepi nyl or
qui nol i nyl [ {-Ut ht - g%'ﬁ Y. 1- C3 al koxy or
hal o groups; 20 Rza)i S r??dﬁ‘g%g,f%%}g’r‘%gé‘%'&/%‘g{ 9%1 jé*(léﬁo,ugér (phenyl or
benzyl substitutedMwi th 0-2 C1-C3 al kyl, C1-C3 al koxy or halo groups) ;
! M
= N
5 VIII
c)

~-N
R'.’
10 IX
or
d)
15
(CHZ ) [}
-N
Q

M is a residue which combines with the carbon atom to which
20 it is attached to complete an indanyl, indenyl,_ pyrrolidinyl,
tetralinyl, benzopyranyl, dihydroindolyl,
naphthodihydrofuranyl, benzodihydrothienyl,
benzodihydrofuranyl, benzodihydropyranyl,
naphthodihydrothienyl, or naphthodihydropyrrolyl group
25 wherein the spiro junction is not to an aromatic ring,
substituted with 0-2 C31-C3 alkyl, oxo, Ci1-C3 alkoxy,
phenyl or halo groups;



R3 is C1-C4 al kyl, substituted wth 0-2 phenyl groups, 25

substituted with 0 2 C1-C3 alkyl, C1-C3 alkoxy or .. . hal o_

gr oups; or R3is ben2|n1dazolyl,or i ndol yI, substituted with
0-2 phenyl, oxo, C1-C3 alkyl, Ci1-C3 al koxy or hal o groups; 30 or
R3 is phghy % WD 96/ 22290 PCT/US96/00041

PCT/ US96/ 000 - 33- substituted
with 0-1 nethyl enedi oxy or substituted with 0-2 C1-C3 al kyl, Ci1-C3
al koxy, trifluoronmethyl or halo -35-gr oups; or RB3is

dibenzocycloheptene or di benzocycl ohexene; 5 or R3 is phenyl, naphthyl,

pi peridi no_aor engs 8%& substituted with 0-2 C1-C3 al kyl, Cl1-C3
al koxy, kmﬁ(fepres C2 al kyl enedi oxy, trifluoronethyl, hydroxy or
tFifl uor ortft lemd RYr bndependently TepyesaisPheny &dON@UNS.0- 1 phenyl ,

piperidi nonyl , slﬁ:st;cute@amadwm-apgzpdyzalﬂquyl COrCPi glioayi mn;zalgr oup,
substituted mnth 0- % Cl G al kyl, oxo, C1-C3 al koxy, halo or
trifluoronethy 8 R5 is Cl1-C6 al kyl or Cl-C4 acyl; or R5is
Cl- C3 &l kydr gmta eqow:me wasBothe atap tophhigh GBYoRrBeAtbAFRRDI v |

SUbﬁt:tUteéi:Q:rbxrkzjlétahsnﬂiudﬁé?@l%i'hdﬂxfdr%hn@ﬁréb&ﬂl debup; . Q3 f‘! kory
Psoqui not 1 FRS agngT remreshas hyfikaden oygpes hao B ndet Mop 4 10 OV
with 0-2 Can3 al kyl, trifluoronmethyl, Cl-C3 al koxy or halo . '
groups;  q lprRBentsl 612)
10 Q represents a residue which combines with the atoms to which
it is attached tc complete a phenyl or naphthyl group,
substituted with 0-2 C3-C3 alkyl, C1-C3 alkoxy or halo
groups:;
R8 is hydrogen or C1-C3 alkyl;
15 or a pharmaceutically acceptable salt thereof.

The above compounds are used in methods of affecting,
particularly methods of antagonizing, the S5HT-1a receptor,
and therapeutic methods which are related to their effect on

20 the 5HT-1la receptor. Such methods of treatment include,
particularly, methods of alleviating the symptoms caused by
withdrawal or partial withdrawal from the use of tobacco or
of nicotine, comprising the administration to a patient in
need of such treatment of a compound of Formula I.

25 Further, such therapeutic methods include methods of
treatment of anxiety, depression, hypertension, cognitive
disorders, psychosis, sleep disorders, gastric motility
disorders, sexual dysfunction, brain trauma, memory loss,
eating disorders and obesity, substance abuse, obsessive-

30 compulsive disease, panic disorder and migraine. A further
such method is the enhancement of the action of a serotonin
reuptake inhibitor by administering a compound of the above
subgenus in combination with the reuptake inhibitor.

The reader will understand that the above preferred

35 classes of compounds may be combined to form additional,
broader or narrower classes of preferred compounds.



25 B is oxygen or sulfur; Y is a residue which conbines with the
atons to which it is_ attached to conplete_a triazolyl, imdazolyl,

t hiazolyl or 30 pyrrolyl ring; A is a residue which conbines with the
nitrogen atomto which it is attached to conplete WO
96/ 22290 WO 9622290 ' ' PCT/ USOB¢1I0$9600041
- 34- a) an azabi cycl o(octyl, nonyl or decyl) group; b)
[err] 5 c) [err]

-36-

Certain compounds of the present invention are
particularly active or selective, and are accordingly even
more highly preferred than other compounds and classes of
compounds. The most highly preferred compounds for use in

5 creating desired effects at the 5-HT1a receptor are the
compounds of Examples 63, 71, 78, 79, 82, 88, 94, 126 and 189
in the section immediately following. The most highly
preferred compounds with dual activity at the 1A receptor and
also as serotonin reuptake inhibitors, include the compounds

10 of Examples 64, 89, 193, 197, 196, 205, 154 and 151.

Since the compounds of this invention are basic in
nature, they accordingly react with any of a number of
inorganic and organic acids to form pharmaceutically
acceptable acid addition salts. Since some of the free

15 amines of the compounds of this invention are typically oils
at room temperature, it is preferable to convert the free
amines to their pharmaceutically acceptable acid addition
salts for ease of handling and administration, since the
latter are routinely solid at room temperature. Acids

20 commonly employed to form such salts are inorganic acids such
as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, phosphoric acid, and the like, and organic
acids, such as p-toluenesulfonic acid, methanesulfonic acid,
oxalic acid, p-bromophenylsulfonic acid, carbonic acid,

25 succinic acid, citric acid, benzoic acid, acetic acid and the
like. Examples of such pharmaceutically acceptable salts
thus are the sulfate, pyrosulfate, bisulfate,.sulfite.
bisulfite, phosphate, monohydrogenphosphate,
dihydrogenphosphate, metaphosphate, pyrophosphate, chloride,

30 Dbromide, iodide, acetate; propionate, decanoate, caprylate,
acrylate, formate, isobutyrate, caproate, heptanoate,
propiolate, oxalate, malonate, succinate, suberate, sebacate,
fumarate, maleate, butyne-1,4-dioate, hexyne-1l, 6-dioate,
benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate,

35 hydroxybenzoate, methoxybenzoate, phthalate, sulfonate,

xylenesulfonate, phenylacetate, phenylpropionate,
phenylbutyrate, citrate, lactate, P-hydroxybutyrate,



10 or d) 15 [err] Mis a residue which

conbines with the carbon atomto which 20 it is attached to conplete an
i ndanyl, indenyl, pyrrolidinyl, tetralinyl, benzopyranyl,

di hydr oi ndol yI , napht hodi hydr of uranyl, benzodi hydr ot hi enyl ,

benzodi hyw@yesghsgesny! , benzodi hydr opyranyl , napht hodi hpOTAISI$008#%} | | or

napht hodi hydr opyrrolyl group 25 wherein the spiro junction is not to an
aromatic ring, substituted with 0-2 Cl1-C3 al kyl, oxo, Cl-C3 al koxy,
phenyl or hal o groups; -37- WO 96/ 22290

PCT/U896/00041 - 35- p represents

7
subst i tut ggyégﬁhﬂtf I r{%%eg%ga'l K %Ehrag%ggf&ﬁ e%hpﬂﬁ?éi?fﬁonate, groups; 5
or R6 ananGh%kﬂﬁﬁqﬁ§lePHf??ﬁ?%ﬂ<9@PP6hﬁb?Q#r%1ﬁ§}fSP%t%ﬁt@ﬁﬂﬂﬁiate to
conpl et e andéll tioe exide .or Peebyriren pharaaceyt i@rldyp acceptaislRGadnd R7

r(?pr esent Y RGN £ QY §Eth t%o@hfmf‘ic 4P %r maidic acid.
5 Many of the compounds of Formula I can form optical
" isomers. In particular, the compounds wherein X is hydroxy
or methoxy have an asymmetric center at the carbon atom to
which X is attached. Further, many of the R groups can exist
in multiple optical forms. 1In general, it is preferred for
10 the asymmetric center to which X is attached to exist in the
S-{-) form. However, when a compound of the present
" invention is named without an indication of asymmetric form,
any and all of the possible asymmetric forms are intended.

15 The synthesis of the present compounds is carried out by
methods which are conventional for the synthesis of related
known compounds. The syntheses, in general, comprise the
reaction of one intermediate which supplies the Het-
oxypropane group with an intermediate which supplies the

20  amine group R. The term Het will be used here to refer
briefly to the group

D

-

When a compound where X is hydroxy is to be prepared,

25 the most useful intermediate is 4-oxiranylalkoxy-Het, which
is readily reacted with the amine compound which provides the
R group. The oxiranyl intermediate is readily prepared by
known methods as the racemate or either enantiomer. Wwhen a
compound where R is of Formula II is to be prepared, the

30 reactant is a simple amine, such as adamantylamine; when a
more complex group is to be prepared, the oxiranyl group
readily reacts with the nitrogen of the appropriate
heterocycle to prepare the desired product in good yield.
Moderate reaction conditions, such as from ambient



g represents 0-2; 10 Qrepresents a residue which conbines with the atons

to which it is attached to conplete a phenyl or naphthyl group,
substituted with 0-2 Cl1-C3 al kyl, C1-C3 al koxy or halo gr oups;

R8 is hydrogen or Cl1-C3 alkyl; 15 or a pharnaceutically acceptable salt

t her eof . wo 9622290 The above conpounds are used in net hodspeaussbbesdr i ng,
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conbi nation e reu e reader
under st and t h&YnEReshd Rie MFrer epPpRRMIER of| §bscarefgentoApEantLomdy uch
conbi ned to f @racaddesi OMtlen the pProwslry ier cAapriddwutClwaehres of preferred

conpounds A 96/.2229
PCT/U896/6804fntermed¥¥%es 1% % angle asymmetric forn§611ttle or no Certajn

conpounds of fRAcepizakinn ihagehepprokgerved, garthatithe producte ane
sel ecti ve, and:b@aena@cmcﬁhtgmésﬁwe@ sing IR0 aSyhhett A [Foefmer red than ot her

FoTPound 200 ) 3SRk o RIRRY endd By Vabufl Y LPE RSB oo
conpounds of Eﬁwﬁpuﬁ SGES by usegof 7@ 1-gthlogy (Hew-oxvd@lkardelgghich may
15 optionally be substituted with a phenyl, hydroxy or methoxy
group. Alternatively, other leaving groups besides chloro
may be used on the Het-oxyalkane, of course, such as
sulfonates, particularly methane-sulfonate or
toluenesulfonate, bromo, and the like. The Het-oxyalkane
20 intermediate is reacted with the amine-containing
intermediate which provides the R group, in the presence of
any cqnvenient acid scavenger. The usual bases such as
alkali metal or alkaline earth metal carbonates, bicarbonates
and hydroxides are useful acid scavengers, as are some
25 organic bases such as trialkylamines and trialkanolamines.
The reaction medium for such reactions may be any convenient
organic solvent which is inert to the basic conditions;
acetonitrile, esters such as ethyl acetate and the like and
halogenated alkane solvents are useful, as organic chemists
30 will readily understand. Usually the reactions will be
carried out at elevated temperatures such as from ambient
temperature to the reflux température of the reaction
mixture, particularly f£rom about 50° to about 100°.
Methods of synthesis of the Het intermediates are found
35 in the literature, together with methods of preparing the
isolated enantiomers thereof, and the reader will require no
assistance to obtain them.
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conpounds with dual activity at the 1A receptor and also as _serotonin
reupt ake inhibitors, include the conpounds 10 of Exanples 64, 89, 193,
197, 196, 205, 154 and 151. Since the compounds of this invention
are basi Gygoemazee Nature, they accordingly react w th anycefusgsosodrber of

I norgani ¢ and organic acids to form pharmaceutically acceptabl e acid
addition salts. Since sonme of the free 15 am nes of the conpounds of this
i nvention are typically oils at r-gem tenperature, it is preferable to
convert the free amnes to their pharmaceutically acceptable acid
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PCT/ US96/ OGenklion will be made of the spiro groups of Formula Vgwhexrs |2t e,
tartraje, PERTMAANEr, RhARANESY! dSiae unustePNt hRkRBEs ! esul fOnate,

napht hal ene- 2- sul f onate, mandel ate, | nd the |1 ke. Preferred
phar maceut FREAY PFEPRIBE LR T, found ma% Ji&eEa e ¢ @08 tR®hydr ochl ori ¢

acid or nafellowigigdarticles are pointed out as useful.
Marxer, et al., J, Org. Chem., 40, 1427-1433, {1975)
Parham, et al., J, Org. Chem., 41, 2628-2635, (1976)
20 Yamato, et al., J. Med, Chem., 24, 194-198, {1981)
BEvans, et al., J, Med. Chem.. 35, 3919-3927, (1992)
Efange, et al., J._ Med, Chem., 37, 2574-2582, (1994)
Chambers, et al., J. Med, Chem.. 35, 2033-2039, {1992)
The spiropiperidine intermediates are prepared, in
25 general, by reaction of a 4-piperidinone or a piperidine
having an activated group at the 4-position with a reagent
which can attack the 4-position of the piperidine and form
- the necessary cyclic structure. For example, when the group
attached spiro to the piperidine is a dihydrofuran ring, the
30 starting material is an N-alkylated-4-piperidinone, which is
reacted with an N,N-disubstituted benzamide or naphthylamide,
carrying the desired substituents on the phenyl or naphthyl
rings. The amide is first reacted with an alkyllithium
reagent to form the metallated derivative. Reaction of that
35 derivative with the piperidinone results in attack at the
ketone of the piperidinone. A second step of quenching with
a proton source, particularly with a dilute mineral acid,



5 Many of the conpounds of Formula | can form optical I somers. In
particul ar, the conpounds wherein_X is hydroxy or net hoxy have an
asynmetric center at the carbon atomto which X is attached. Further,
many of the R groups can exi st in multiple optical forns. In general,

it is preferggrehiloel0 the asymmetric center to which X is pdrressaeaddt o
exist in the S-(-) form However, when a conpound of the present

i nvention is nanmed wi thout an indication of asymretric form any and
all of the possible asymetric forns are-gotended. 15 The synthesis
of the present conpounds is carried out by met hods which are

conventional for.the synt | (o u
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is to be prepared, B %?Frqga?(‘,lpaﬂf’lflén% ??errfllnge’é :Hee *uéh as
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PCT/U896/0004ﬂeav1ng group is ortho to the mercaptometdfsl group. Reaction
with the piperidinone, followed by qﬁenching with either a
Lewis or protic acid, produces the desired
benzodihydrothienyl or naphthodihydrothienyl spiro group.

15 The process for preparing pyran and dihydropyran spiro groups
proceeds substantially the same, but starting with a compound
having a l-hydroxymethyl rather than a l-mercaptomethyl
group.

Substituents on the spiropiperidine groups of Formula

20 VIII, if not originating with the phenyl or naphthyl starting
material, may be placed in later steps according to
conventional processes.

Spiro compounds of Formula VIII which comprise an
indanyl, indenyl or tetralinyl group are prepared directly

25 £from the corresponding indane, indene or tetralin which is
activated at the desired point of attachment by formation of
a salt, by treatment with a strong base such as potassium
hexamethyldisilylamide, which is reacted with di(2-
chloroethyl)amine, carrying a protecting group such as t-

30 butoxycarbonyl on the nitrogen. The desired spiropiperidine
is produced in a single step, but retaining the protecting
group on the nitrogen of the piperidine. Deprotection by
conventional means produces the desired intermediate.

Similarly, spiro intermediates having a pyrrolidinyl,

35 dihydroindolinyl or naphthodihydropyrrolyl group are made by
reacting a 2-oxopyrrolidine having a protecting group on the
nitrogen, such as t-butoxycarbonyl. with protected 4i(2-



tenperature to about 100, are satisfactory, and any sol vent which is

inert to. as_adequate salvency for  themmay be used.
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tenperature at ambient 5 pressure in an al cohol such as nethanol. No
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of many conpounds of the present invention by such processes. Wen the
process is carried out with 10 interdgdiates in a.single asymmetric form
little or no racem zation has been observed, so that the products are

obt al ned 'c@tl&?ﬁegﬁii)raﬁﬂtn%' NOrfe 38, %ﬂ?&td“ %:LI‘&%{rPCFrldlng wiép%rr'gx oconveni ent

nmet hod of 'S présen use
1-+chl or o( rgépnﬁxwauv@rﬁememhﬁﬁﬂd naam@ndoﬁbpovmq%fi%gsaﬁew tR &M th a

phenyl, hydpexydodhe MEitiogen is GhuimedA t peppdtiemlion asher | eavi ng groups
besi des ch %(rgng n{%ylal?ﬁ H?%an’w rﬁ%lﬁona%e%é’é& kai'}eﬂ]egﬂrgé’“rflonasu‘:h as

sul f onat es e-su uenesul te, brono,
and ths | ilids! 1Meamumy§m§hée2¢r gnetieregpayentionad agent wi (e he

am he- contfylloREing PrepirAtABAsai EludtreltePeRYi siafcHdidsRogrowgh in the
presence.qf venhent aci d scavenger. The usual bases such as

al kal i net“ﬁ’ltefff“egf’%%?sl #é’ré Pfh metal carbonat es, bicarbonates and
hydr oxi des ar e Theefmpoxksnt gcaupngércsommsmdsemm R5s grpimeeidises such

as trial kwﬁ&eeshwﬁbﬁﬂﬁhhanefammﬁa 111, TAed raglel @ncyediaim for such
react &Qn rto¥1 c onv h}’? 1nc&slt%am% sol vent whi CQ isJnert to the
basi ¢ “Con@ BN EY éia@?l& rP¥ 8T8 tH yetpWP e t%e and the
| i ke and flrsruamelgemnme & prowp scompEte, aprotectiyig the nivpeden @feni sts 30

wi Il readidne pRgessdan. or E%Ei‘bﬁ;‘/df&tﬁjﬂﬁ&ﬁb' 29Snddddsalk9 duriffidheed out at
eIevatedte rat ures te erat retothe refl ux

t enper at ur®’ efﬁﬁ txie&cr'tmg ﬁ’fx‘fastr}&be"'ﬁgf’fl N om about 50[err] to
about 100[:5me]rmedlate, or akkahkdsy tiets \neRésdsa ocﬁhltdm Bebmi ot eyuhedi ates are

found 185 idavihg LEbssatdy gesp:pggg@qbd@eth nmet hods of preparing the
i sol ated enanti Qoners hereof an t he rfeader wil|l require no assi st ance

to obtain themTBus. the genagalopr9sesy) tor prepar:.ng the present
PCT/ US96/ Gifiepbunds has two main wvariations, which may briefly be

described as follows:

X

O- (CH;) - -CH~CHz- (CHy) -2

D

—

where Z is a leaving group

l

20 compounds of Formula I, XI, XII and XIII



- 39- I nt er redi ates where X i s methoxy, (Het-oxy)-

nmet hoxyal kanes, are_best prepared_froma dinethyl __. _ nethoxyal kanedi oi c
acid, which is first treated with lithium al um num hydri de to obtain,
after quenching of excess 5 reagent, a di hydroxynet hoxyal kane. That

i nt er nedi at ewipd¢r2290 converted to the ditosylate, which is rRCRUES60MEL h
hydr oxy- Het to prepare the desired internedi ate having a tosyl
protecting group at the term nus of the al kane. Reaction with the
internediate providing the R group is car42ed out as 10 usual wth that

i nt er nedi at e. Simlarly, the internedi ates which provide the

am ne- containing R groups are all prepared by conventional
procedures which may be found in the |“t&rature. Particular ment i on
wi'lll be made of the spiro grofpdCHr) F&HdHa v where A 15 is of Fornula
VI11, which are somewhat unus aI Met hods for their preparation are
found inthe literature, a ol low ng articles are pointed out as

usef ul . Mar xer, e O gp Chem, 40, 1427 1433, (1975)
Parham et al., J. Og. Ch | 3 2635, +(1976) Yamat o, et
al., J. Med. Chem, 24, 198, Evans, et al., J. Med.
Chem , 85, 3919-3927, (1992) Ef ange, et al., J. Med. Chem, 37,
2574-2582; (1994) Chambers, et jal., J- Med. Chem, 35, 2033-2039,
(1992) The spi ropi peridi ne intgrnediates are prepared, in 25
general, by reaction of a 4-piperidinond or a piperidine havi ng an

activated group at the 4-pagbbuRAsVbE e 0Nt x1, x¥Pi Shy Gayrat t ack t he
4-position of the piperidig@rand §8'dand & R K §5§9ry cyclic structure.
For exanpl e, when the group attached spiro to the piperidine is a

di hydrofuran ring, the 30 starting material is an
N-al kyl at ed- 4- pi pectdigdnelieMaidcBhat all cheattall nards aisell, hefe kst i tut ed

benzam de or W ¥ gﬁgdefﬂowe ga;&n%(#e&g}gtshg g@ére%éﬁgg Ebﬁf&%{ on the

phenyl or
al kyl 1'i t hi ém 9r°“P§a§€¢1t91t‘@nf mﬁhtme rsteEple: &n whiqh gacheexempldifiied of
that 35 deri vajomp@edi $tridtur® RppestHofsr theukifst timet.ack at the

ket one of the piperidinon %?ﬁi 0 Qmﬁ% %& q i i_th a proton
sour ce, partlcularII:Th Lﬂg Fol %%eg f%% g gggﬁggéﬁi&ﬁs the
abbrev1atlon FDMS means field desorptlon mass spectroscopy.
The first group of Preparations illustrates typical
10 syntheses of spiropiperidine intermediates used for preparing

compounds where R is of Formula V and A is of Formula VIII.

Prepaxation 1
Preparation of 4-methoxyspirol[benzodihydrofuran-1(3H),
15 4'-piperidin}-3-one

A three-neck flask was charged with 2-methoxy-N,N-
diethylbenzamide (11.45 g., 55.3 mmol), 90 mL tetrahydrofuran
(THF) and N,N,N',N’'-tetramethylethylenediamine (TMEDA) (1.0

20 eguivalent). The mixture was cooled to -78°C, and s-
butyllithium (1.5 equiv. of a 1.3 M solution in cyclohexane)
was added dropwise, and the mixture was stirred for one hour.
A solution of l-methyl-4-piperidone (6.57 g. 1 equiv.) in 45
mL of THF was slowlﬁ added, at low temperature. The cooling

25 Dbath was removed, and the mixture allowed to stir, at room
temperature, for 12 h. 5 N hydrochloric acid (60 mL) was
added, and the agueocus and organic layers were separated.
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-40- _ _cyclizes the dibhydrofuran ring..leaving it with an oxo_group
appended. The product may be reduced, as by treatnment with a borane, if
desired, and the nitrogen of the piperidine is deal kyl ated with excess
1- chl or owtasghetsbor of ormate. The 5 spiro internmedi ate | SPCHESP608ME ed
directly with the indole I nt er medi at e. When the group joining
the piperidine is a di hydr ot hi enyl group, the process for synthesis is
simlar, but the starting nateri aB3+s a phenyl or napht hyl conpound 10
having a 1-nercaptonethyl group. A brom ne or other strong | eavi ng

group 1S @hbNErdsnidQayRECHRE GENHYY aBhPHPwidFeaCH APdrocnMrdile the _
pi peridi none, f€$lomed bg uenching wi'th elayer a Hgmns or protic acid,
produces BREddetRt AEueous Javers KRkeoCAPRINRY fnd, SpREHEY; ot hi enyl spiro
group. 15sathrapedcspeoher apnapiun inydrpride ssolutilbpdr apd rewtrasited gr oups

proceeds $Hpst apddotnl NCrRaGrodiile ShOLE Iyt Waloed FOERGHIde, NaVING a
1:hydroxyneé éﬁiéﬂther than a 1-mercaptonet

I roup.

Subst | $ueAR SVET, FORTEE TS S oBBE BIKGENUES SORCSATERESR! ot
origi nati agdwpbhified pyesylica gelphidlymnstiardmawpgraphyat2tital , nay be
pl aced in t : | n J | BT QFSSSRS :
Spiro co mgghgéogfﬁgo%rl?%ﬁgg%%% %ugéﬁﬁ‘fé&mﬁ%@ 8 ﬁdanyl ,thiendenyl or
tetral i nyN-Bebhylaked degiNpetve)icle they title (commouRg. cof¥ #8sondi ng i ndane,
i ndene or diesozted Nﬁﬂl:h-ﬂichlor@ﬁﬁﬁan&LEdoaledfvb(ﬁeslr&mﬁrxﬁedtedf . )
attac Nt i1Ql at rang base suc
s potdostiny SREPH Mrdbrorehfl idroBinat&h dTTohell 19y 1OTD 5
chl or oet hyPPRNF ABPERALUR R ngNd then heatsd at cigf ducKorsl? -hays.
but oxycar lrheymigtutéaras icooled. to ToPecdandr eshaaitrapefein ddlution,i s

SPwalULad & Al b 0P ACCbhDInuea AEOYR5ON he

~Depraotecti on by co |

pr oduced LNg
ni t rogen g%t§ﬁ§6giligi I'ne. nventi onal neanS produces

the desi réédftﬁ%e%ﬁd}oa&réx after whichsitimpathe migture vas Ford®idates having a
Byr rolsdi apom Bémpeltdnutieqi addhitEy with ﬂ_éﬁéi'h%éﬁit‘éﬁoﬁ‘ith Oéaﬂuzﬁteld?hgr e made
I e e

chloroform. The organic layer was separated, washed with

brine, dried over sodium sulfate, concentrated, and purified

by silica gel column chromatography (2% methanol in

20 dichloromethane) to give 4.5 g {31% yield over two steps) of
~the title compound as a waxy solid. FDMS (m/e = 233).

Breparation 2
Preparation of 4-methoxyspirolbenzodihydrofuran-1(3H),
25 4'-piperidine]

A three-neck flask was charged with 2-méthoxy-N.N-
diethylbenzamide (11.45 g., 55.3 mmol), 90 mL tetrahydrofuran
(THF) and N,N,N',N'-tetramethylethylenediamine (TMEDA) (1.0

30 equivalent). The mixture was cooled to -78°C, and s-
butyllithium (1.5 eguiv. of a 1.3-M solution in cyclohexane)
was added dropwise, and the mixture was stirred for one hour.
A solution of 1-methyl-4-piperidone :(6.57 g. 1 equiv.) in 45'
ml of THF was slowly added, at low temperature. The cooling

35 bath was removed, and the mixture allowed to stir, at room
temperature, for 12 h. 5 N hydrochloric acid (60 mL) was
added, and the aqueous and organic layers were separated.
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-41- chl oroet hyl ) am ne. The_desired spiraqpiperidine, with an oxo
group on the 5-nmenbered ring and the protecting group on the

pi peridine nitrogen is obtained. Deprotection is conventional, and the
ox0 may be rnedogndes i f desired, with 5 Iithium al um num hpdrivsesesdianot her
conventional agent. The follow ng Preparations illustrate the

synt hesi s of such i nternmedi ates further. The i nportant group
of conpounds where R is a piperidine -440r tetrahydropyridine of Formula

11, and R3 is a cycllc 10 group such as naphthyl or indole, are readily

prepared by g el TR0 WellC B AL MR BARE R o1 W RMEEERIOAEE Nl (Togen

of t he plperl ne as _necessar uring the
synt hesi s, anc¥badiiengapecus t%YGFFhB?r%IrFQS‘}hlP&ﬁyFnd tre‘i‘:ﬁ@e #Bdi ate, or an

albkoxy- Het be@éumgrat@dcah@é@mtammoal fumt pdroxtidel sevatipgr WQ easmiaseﬂt i bed
above ge n
conpounds hasn%to Jﬂfaro§§§?atqghsor§éﬁf§$%%kﬂfwBéeﬁgéégaJdﬁ B ggg@?lbed as
foll ows: q:eraqd dried over sodium sulfate. Tnﬁh@g§tgx¢§wgg|q9§§pﬁ§r§ﬁ

20 and piiFadadey ofili®anged tolufin clrbmatdgrdphy (2-5%

' methanoi in dichloromethane eluent gradient) to provide the
N-methyl-3-keto derivative of the title compound, which was
dissolved in 70 mL of anhydrous tetrahydrofuran, cooled to

10 0°C, and treated with 2.5 equivalents of borane (1M solution
in THF). The mixture was allowed to warm to room
temperature, and was then heated at reflux for 12 hours. The
mixture was cooled to 0° C, 5 N hydrochloric acid (14 mL) was
added to the cooled mixture, and heating at reflux was then

15 continued for an additional 5 hours. The mixture was cooled,
concentrated, and partitioned between water and diethyl
ether. The organic phase was separated, and the agqueous
phase was treated with concentrated ammonium hydroxide
solution, and extracted with ether. The combined organic

20 layer was washed with brine, dried over sodium sulfate and
purified by silica gel column chromatography (2% methanol in
dichloromethane eluent) to give the N-methylated derivative
of the title compound, which was dissolved in 1,2-
dichloroethane, cooled to 0°C, and treated with excess 1-

25 chloroethylchloroformate, allowed to warm to room
temperature, and then heated at reflux for 12 hours. To the
mixture was added methanol (50 mL) and heating was continued
for 3.5 additional hours, after which time the mixture was
cooled to room temperature, diluted with water, treated with

30 saturated acqueous ammonium hydroxide solution, and extracted
into chloroform. The organic layer was separated, washed
with brine, driéd over sodium sulfate, concentrated, and
purified by silica gel columq chromatography (2% methanol in
dichloromethane) to give 2.25 g (19% yvield over three steps)

35 of the title compound as a waxy solid. FDMS {(m/e = 219).
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-42- [err] copgpounds of Formula_l,_XlI, X1 and
X, where s is O and X is hydroxy It is
believed that all chem cal nanes used here are unanbi guous. However,

dr awi ngswefosh@g vari ous conplex R 5 groups are given w POl e i n
whi ch each exenplified conpl ex structure appears for the first tine.

In the foll ow ng Exanpl es and Preparations, the abbrevi ati on FDM5 neans
field desorption nass spectroscopy. -45- The first group of
Preparations illustrates typical 10 syntheses of spiropiperidine

I nt ermedi ates used for prepanW where Ris of Formula V and
Ais of. Formula VI1I. Preparat|on 1

Preparation of The nEQ HOWing AsT beakistas yer st RreRaredafip, samilar
4 -piperi gaghionO#e in Preparatidhnd [Ir @Rdn2ekby sxdetwag witi gate Wit h

2- met hoxy , 90 nL
t ét r ahydr & oﬂrla%?%ﬁgé@%‘ﬁﬁﬂwI:é;é?he}?}%en’%%ﬁéldgnﬁyl enedi am ne ( TMEDA)
(1.0 2 @qphvaybamn) dexdvatriYer e was cooled to -78[err]C, and s-

butyl I'i t higughfidrSseirs (benebdhidrofdraal-ui3an, '-nﬁp@keamar@one was added

Lioethof SR TS0, T ST o 8
added, at S~ohleraseirzn zorihbv%mﬁurra@-lwm '-piperidin]-3-one:
17% yield, FDMS (m/e = 237).

10 benzolelspirol[benzodihydrofuran-1(3¥),4'-piperidin]-3-one:
30% yield, FDMS (m/e = 253).
benzole]spirolbenzodihydrofuran-1 (3H),4'-piperidin]: 14%
vield, FDMS (m/e = 239).
benzo{clspirol{benzodihydrofuran-1(3#4),4"'-piperidin]-3-one:

15 60% yield, FDMS (m/e = 253).
benzo[clspiro(benzodihydrofuran-1(34#),4'-piperidin]: 20%
yield, FDMS (m/e = 239).
6-methylspiro[benzodihydrofuran-1(3H),4'~-piperidin] -3-one:
13% yield, FDMS (m/e = 217).

20 6-methylspiro{benzodihydrofuran~1{3H),4'-piperidin]: 9%
yield, FDMS (m/e = 203).
5-chlorospiro(benzodihydrofuran-1(3H),4'-piperidin] -3-one:
19% vield, FDMS (m/e = 237).
5-chlorospiro(benzodihydrofuran-1(34),4'-piperidin]: 12%

25 yield, FDMS (m/e = 223).
6-methoxyspiro[benzodihydrofuran-1(3H),4'-piperidin]-3-one:
19% yield, FDMS (m/e = 233),.
6-methoxyspiro[benzodihydrofuran-1(34),4'~-piperidin]): 15%
yield, FDMS (m/e = 219). , )

30 S-methoxyspiro[benzodihydrofuran-1(3H),4‘'-piperidin]): 31%

. yield, FDMS (m/e = 219).
4- fluorospzro[benzodlhydrofuran-l(33) 4'-p1per1d1n] -3-one:
23% yvield, FDMS {m/e = 221).
4-benzyloxyspiro[benzodihydrofuran-1(3H),4'-piperidin]-3-one:

35 30% yield, FDMS (m/e = 309).
6-benzyloxyspirof{benzodihydrofuran-1(3H), 4 -piperidin)-3-one:
10% yield, FDMS (m/e = 309). '




25 bath was renoved, and the mxture allowed to stir, at room
tenperature, for 12_h. 5 N hydrochloric acid (60 nL) was added, and the

aqueous and organic | ayers.were separ at ed. WO 96/ 22290

PCT/ US96/ 00041 - 43- The organic

| ayer was wesypogepesi N With 1 N hydrochloric aci d, the HINuScROMIayer S
were conbi ned and treated with sat ur at ed aqueous anmoni um hydr oxi de

sol ution, and extracted into chloroform The organic | ayer was washed
with brine, 5 and dried over sodium sul fa8&- The m xture was concentrat ed
and purified by silica gel colum chromatography (2-5% met hanol in

di chl oronet hane el uent gradient) to provide the N- et hyl at ed derivative
of the title conmpound. It was di ssolved in 1, 2-dichl oroet hane, cool ed
to O[err]C, and treated 10 wth exceé?ﬁﬂnaﬁkgroethylchlorofornate, al | oned
to warmto r oonprepaawiionr ©f 4R28) + han-lrddtdoddatyoed)usd-f o (12 hours.

The m xture was cooled to : t KR i ; nmet hanol (50
m.) was added, and heatinég§g§ﬁgggggﬁﬁggﬁég§&§bg §Q5Hg§g?%ional hour s,

after which tinme the nixture was cooled to 15 room tenperature, diluted
with water, treated soldcizat wfatlgil- (+}-soxdvanplmeutioxy) R§H+ ixdale sol uti on,
and extracted i,k hl o] Jhe . 0y I . Separpi-ed,- washed .
Wi th br d4080ng,, 230 uiol) Okl dMinioicd ic%%%%fte\gg,algﬁdap%% R

by silica gel %cél BRALLHDAY 8%r appeERdeWRENRea%ed 28 raf bwF FBEBhBne) to
give 4.5 g (3%Heycoldeinvrewasveosleds)cdiicentrat 8@ drd lpart 0P und siligawaxy

sol i d. FDyg ( = ﬁﬁ) . _ tion 2
Preparati on o;gej- ﬁ’é‘% ox@%gﬁﬁapgfbéﬁ%%%}%rfglregpﬁ?gn- 1?%3%e,th§é89a{r?

4' - pi peri di nejdichloromethane spluenhcgtadiens) wasgiimdd8dmgi {78%) of the
2-met hoxy- N, Ntitle dbmpdudd @nzafi sforghbudd sglidb5. FoMep! /e 9O 319 ( M+

tetrahydrof ur@g free(dikd) andMbedV= Ne- b6t {@Bid10et Byl ensel-alyi.ne (TVEDA)
(1.0 30 equivalent). The mxture was cooled to -78[err]C, and s-

butyllithium (1.5 equiv. of a 1.3 Msolution in cycl ohexane)

analysis calculated found
(o . 72.79 72.69
H 7.70 7.42
N 11.07 11.02
15
Example 2
Preparation of (28)-(-)-1-(4-indolyloxy)-3-(6-(12-
azadispirol[4.1.4.2]tridecan-13-one)amino)-2~propanol
ethanedioate
20

The title compound was prepared in similar fashion from
(S)~(+)-4-(oxiranylmethoxy)-1H-indole and 6-amino-12-
azadispirof4.1.4.2)tridecan-13-one. The resulting free base
.was dissolved in ethyl acetate, and precipitated with one

25 equivalent of oxalic acid in ethyl acetate in 68 % overall

yield. mp 115-117° . FDMS m/e = 397 (M* of free base).
a[D]lgge = -5.11(c = 1.02 , methanol).

analysis calculated found
C 61.59 61.44
H 6.82 7.04

N 8.62 8.45



was added dropw se, and the m xture was stirred for one hour. A

salution of 1-methyl-4-piperidone (6.5Z g1 equiv.) in 45 ml_of THF
was sl ow y added, at | ow tenperature. The cooling 35 bath was renoved, and
the m xture aIIovved to stir, at room tenperature, for 12 h. 5 N

hydr ochl wossraed (60 nl) was added, and the aqueouRCHES®MAni c | ayers
wer e separ at ed. WO 96/ 22290

PCT/ US96/ 00041 -44- The organic

| ayer was washed again with 1 N hydroedRtoric acid, the aqueous | ayers
were conbined and treated with sat urat ed agqueous amoni um hydr oxi de

sol ution, and extracted i Nt 06 orm The organic |ayer was washed

with brine, 5 and dried over soa fate. The m xture was concentrated
and purified by silica gel colu .tography (2-5% met hanol in

di chl or onet hane el uent gradient) . OV|de t he N-net hyl - 3- ket o
derivative of the title conpound, IC di ssolved in 70 nL of
anhydrous tetrahydrof uran, cool o 10 O[err] treated with 2.5
equi val ents of borane (1M sol Ut ijn THF) e'mxture was allowed to
warmto room t enper at ur e, and s tHen heated at reflux for 12 hours.
The " mxture was cooled to 0 C N_h¥grochloric acid (14 nl) was

added to the cool ed m xture, and heatln- at reflux was then 15 conti nued
for an additional 5 hours. The xture was cool ed, concentrated, and
partitioned between water and di y et her. The or gani ¢ phase was
separated, and the aqueous phase was treated with concentrated ammoni um

hydr oxi de sol ution, and ext racE ed ﬂ tg et her. The conbi ned organic 20
| ayer was washed with brlne drie ium sul fate and purified by

silica gel c@mmremmmﬁngrzsphy [ 2% hetimadediyloxy) -3 - [di-dBl 8¢ 6@t hane
eluenty to give the d\ét%haﬁhﬁiﬁﬁ 1'd‘iﬂ91¥:ﬁmo) NQbrbPsnsit! e compound,

whi ch was di ssolved in 1, i chl oroet hane, cooled to O[err]C,’ and
treated with excess 1- 25 chl oroet hyl chl oroformate, allowed to warmto
room t enpefheut it leyrmbripoend hess quregiaredf inxsfmirlak? fhebisn fhont he

m xture ‘Na(%)addﬁdw?éi@%;gé@hé@)ﬁ@x%@éié%d@aﬁ%&'—ﬁ‘gfds - for 3.5
W

addi ti onal hours t m_Xture was to room
tenper at uEr rﬁf“FE@ZiP Betn nﬁ%é’f"@& Apj t h FDMS m/e = 345 (M* o

free base}. o{Dlsas = -2.54 (¢ = 0.9 , methanol).

analysis calculated found
C 69.53 69.77
H 9.04 9.17.
N 12.16 12.28
Example 4
Preparation of (28)-{(-)-1~(4-indolyloxy)-3-(3-(10,11-dihydro--
15 5H-dibenz (b, flazepin-5~yl)propylamino) -2-propanol
ethanedioate

The title compound was prepared in similar fashion from
_ (8)-{+) -4~ (oxiranylmethoxy)-1H-indole and 3-(10,11-dihydro-
20 5H)-dibenz [b,f)azepin-5-yl-propanamine in 53% overall yield.
: FDMS m/e = 441 (M* of free base). ©[Dlsgg = -19.48 (c =
0.62 , methanol).



30 saturated acqueous ammoni um hydr oxi de sol ution, and extracted into
chloroform The organi c_|ayer was separated, _washed with brine, dried
over sodium sul fate, concentrated, and purified by silica gel colum
chr omat ogr aphy (2% et hanol in di chl oronet hane) to give 2.25 g (19%
yield over wowmesbeps) 35 of the title conpound as a waxPCHB$9680041 FDVE
(me = 219). WD 96/ 22290 ,

PCT/ US96/ 00041 -45-

Preparations 3-18 The foll ow ngd48erivatives were prepared in
simlar fashion as in Preparations 1 and 2, by starting with the
appropriately substituted N,N—diethyyﬁﬁﬂﬁﬁglgg or 5 naphthyl am de
derivative: 4-chl or ospi r o[ benzodi hydr o uran;l(3k%,4 - pi peridin] - 3-one:
18% yi el d, FDVB (i ePEepEIypfion of (28)-(-)-1-(4-indolyloxy)-3-{2-

6- chl or ospi r o[ benz otk tyehydirvEanfuyildmisio) PR pPropinv]l- dthawediocatel 7% yi el d,
FDMB (me = 237). 10

benzo[ €] sgi ro[ benzodi hydr of uran- 1(3H), 4' - pi peri di n] - 3- one: . 30%yield,
FDMS (nf e3= 253). The thely GEPSPREcTRRPXsHRRFEr 88 F i lar3fpelianifam din)
14% yi el dg)FOMp-4 o ExiTahgImethoxy) -1H-indole and 2-

benzo[ ¢] spi T 0d] -1(3 4' - nj i dinl-3- : 60%ie|d,.
FDVB En}ep: %%giyg&g%‘g#z%yﬂgﬂééér oh%kbeerﬁ o}ﬁ‘lggyago&u%ear?-g %8 w;é Y

(3H), 4' - pi perdigsellvedoip ethyli argtarpiRndhprecipgmted with one

6- net hyl spi r iRARAQEhEYEE Wxa1ae- €8 irf ethi/Reabétdde 3In0B9% overald% yi el d,

oor® (M 8" Qe 20 ml [ES 6P AhRENROL DVESET 287 £2ED whseh! Pert ol N

5- chl or ospi r & BEER A Hydr-dPulns 1X ), Petbanal} din] - 3- one: 19% vyi el d,
FDMS (me = 237). 5-chl orospi ro[ benzodi hydr of uran-1(3H), 4' - pi peridin]:
12% 25 vyield, FDVS (nfe_= 223).
6- met hoxyspi r o[ benzodi h?ﬁ?%‘ﬁfrs)an- 1( 3I§T)a,l&u-1ﬁff)%ri di n] §°‘8?ﬂs 19% yi el d,
FDVS (nfe = 233). 6- ne€hoxyspi r o[ befe-&di hydr of ur apé IgBH) , 4' - pi peri din]:
15% yield, FDMS (me =4219). 6.36 6.39

N 7.36 7.66

Example ©
15 Preparation of {2S8)-(-)-1-{4-indolyloxy)-3-(3-[N-

morpholinolpropylamino) -2-propanol ethanedioate

The title compound was prepared-in similar fashion from
(8)-(+)-4-~ (oxiranylmethoxy)-1H-indole and 3-(N-

20 morpholino)propylamine. The resulting free base was dissolved
in ethyl acetate, and precipitated with one equivalent of
oxalic acid in ethyl acetate in 33% overall yield. mp 120-
121°, FDMS m/e = 333 (M* of free base). «[Dlsas = -20.8 (c

= 0.6 , methanol).

25
analysis calculated foqﬁd
c 56.73 56.87
H 6.90 6.96

N 9.92 9.77



30 5-met hoxyspi ro[ benzodi hydrof uran-1(3H), 4' - pi peridin]: 31% yi el d,

FDMS (nfe = 219) 4-f| uorospi rao[ bhenzodi hydrofuran-1(3H), 4

- pi peri di n] - 3- one: 23% vyield, FDM5S (me = 221).

4- benzyl oxyspi r o[ benzodi hydr of uran-1(3H), 4' - pi peridin]-3-one: 35 30%

yi el d, Fupogzpasd = 309). 6- benzyl oxyspi r o[ benzodi hy dcritusssneed( 3H) , 4

- pi peridin]-3-one: 10% vyield, FDVM5 (me = 309). WO 96/ 22290
PCT/ US96/ 00041 - 46-

Exampl e 1 Preparati on of (2%y-(-)-1-(4-indolyloxy)-3-(4-[1-
benzyl ] pi peri di nyl am no) - 2- pr opanol 5 A sol ution of
(S)-(+)-4-(oxiranyl net hoxy) -1l Hind (400 ng, 2.1 mvol ) and

4- am no- 1- benzyl pi peri di ne g 443 ny; 2.1 nnol%_in 10 mL of nethanol was
heated at refBrgRarskiam qf (25)-{nb-Lofdnindalyvkextiod<d- (Eermehtt at ed and
purified by silica 10 gel pitbexaminagdr-gphy2{stopaneionet hane - 5% nmet hanol in
di chl oronet hane sol vent gradient) to give 618 ng (78% of the - title
conpound as an_anor phous sol i d. FDMS me = 379 ( Merr] . of free
base). 3 [err] [ Bppebitle cogpoyndcwas pusparef| Hp ofhidpr fashion from

anal ysi s (s)-(+rad<(dfilratty imethoxy 0UHt indole and 1-formylpigerazine
(279 in sey ¥fef.  mp 1063079 . FoMs m/e = 303 o (o free

Exanpl e 2Pase). « Dh‘épérﬂi%ﬁg (& =( %59_(;’@1:1@(1@_19 ndol yl oxy) - 3- (6- (12-.

azadispiro[4.1.4.2]tridecan-13-one)am no) - 2- propanol

7.42

?;22?3? ??E)(ran 20 analysi-ghe ti tlcglggfgé)éﬁm was pgepar ed in simlar
C 63.35 62.13
b 6.98 7.11
N 13.85 13.75
10
Example 8
Preparation of (2S)-(-)-1-(4~indolyloxy)-3~{4-(2-pyridyl)-
piperazin-1-yl)-2-propanocl ethanedioate
15 The title compound was prepared in similar fashion from

{S)-(+) -4~ {oxiranylmethoxy)-1H-indole and 1-(2-
pyridyl)piperazine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic

acid in ethyl acetate in 90% overall yield. FDMS m/e = 352
20 (M* of free base). a[D]sgg = -31.14 (¢ = 0.86 , methanol).

analysis calculated found

o 59.72 59.43

H 5.92 6.13

N 12.66 12.79

Example 9
Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-([(2,3-dihydro-
25 1,4-benzodioxin-2-ylimethyl]lpiperazin-1-yl)-2-propanol
ethanedioate

The title compound was prepared in similar fashion from
(8)}-{+)-4-(oxiranylmethoxy)-1H-indole and 1-{(2,3-dihydro-



(S)-(+)-4-(oxiranyl met hoxy)-1Hi ndol e and 6-am no-12-

azadispiro[4.1.4.2]tridecan-13-one._The resul_ting free base
acet at e,

di ssol ved in ethyl
oxalic acid in ethyl

and precipitated with one 25
acetate in 68 % over al
[err][D][err]

was
equi val ent of

yield. nmp 115-117[err]

- FCTIS96/00041L. 02 |

FDMS me = 3Q6oshimer] of free base).

f ound

nmet hanol ) . anal ysi s cal cul at ed

C 61. 59 61. 44 . H
7.04 ) N 8- TP~ 8. 45
96/ 22290 PCT/ US96/ 00041
-47- [err]

Preparati on o
tetramethyl]p

and 4-am no-2
345 (l\/[err% 0

10

15

20

25

6. 82
WO

MESHD A A NI AT e SHEHG free

bpse Wi ¥ed 2irp

rSpAopcetate, and pragipitatedcyApBund was
prepared in sphkl @éguivaidienenofrexalic achii- {ir)etdnf10%ceaayé it waxg) - 1H-i ndol e

. . 11 \ SAYE .
phefafl yield.CrbASTLM 01 S5 th%e 280l 0 FOMB Tme
o[Dlsgg = -10.21 (c = 0.82 , methanol).
analysis calculated found
C 60.81 60.59
H 6.08 6.19
N 8.18 7.79
Example 10
Preparation of (2S8)-(-)-1-{4-indolyloxy}~3-(4-(2,6-

dimethylphenyl)piperazin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from

ts}-(+)-4-(oxiranyimethoxy)—1H-indole and 1-(2,6-

dimethylphenyl)piperazine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 50% overall

yield. FDMS m/e = 379 (M* of free base).
(c = 0.47 , methanol).

analysis calculated found

C 63.95 63.93

H 6.65 6.36

N 8.95 8.64
Example 11

a[Dlsgg = -11.89

Preparation of (2S)-(-)-1-{4-indolyloxy)-3-{4-(2,3-
dimethylphenyl)piperazin-1l-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from

(S)~{+)~4~ ({oxiranylmethoxy)-1H-indole and 1-(2,3-

dimethylphenyllpiperazine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one



10 free base). [err][Di[err] =-2.54 (¢ = 0.9, nethanol).

anal ysi s calcul ated f ound C 69. 53
69. 77 H. 9. 04 9.17
N 12. 16 12. 28 Exanpl e 4

Pr epar at g ogs22602S) - (- ) - 1- (4-i ndol yl oxy) - 3- (3- (10, 11- di IBIVuS960841
5H di benz [ b, f]azepi n-5-yl) propyl am no) - 2- pr opanol

et hanedi oat e The title conpound was prepared in simlar fashion
from (s)-(+)-4-(oxiranyl net hoxy) -4%%t4 ndol e and 3-(10, 11-di hydro- 20
5H) - di benz[ b, f] azepi n-5-yl - propanam ne in 53% overall vyield. FDVS nle

= 441 (M eé&iixpglén@.egfg\gzgg;ﬁgr Ghl Bl Tdcetatd9:4%Bd & “overal1 62 .

gg%?%ggg;dbéﬁﬁg. FDMS M+ of free base). o[Dlgey = -9.84

Exanple 5 (¢ = 0.75 , mEBeBamgB)it] on of (2S)-(-)-1-(4-indolyloxy)-3-(2-

t et rahydr of ur furyl am no) - 2- propanol et hanedi oate 5 The title
conmpound was prepared in simlar fashion from (S)-

(+) - 4- (oxi r anyl met ho@pplysis ndol e emkrulated tetrafP¥PEf urfuryl ani ne. The
resulting free base was ¢ di ssol veg3igs et hyl acetsdt.gp and precipitated

w th one equivalentlgf oxalic acig i.n et hyl acega;f~in 49% overal |l 10
yi el d. mp 112-114[err]”. FDMS nmfe =290 (Merr] of Tree base). ’
[err][Dl[err] =-12.79 (% = 1.0 , nethdfol). 8.91 anal ysi s
cal cul ag ed f ound

Example 12

Preparation of (2S)-{(-}-1-{4-indolyloxy}-3-(4-bis(4-
fluorophenyl)methylenepiperidin-1-yl)-2-propanol ethanediocate

10 The title compound was prepared in similar fashion from
(S)-{+)-4- (oxiranylmethoxy)-1H-indole and 4-(bis(4-
fluorophenyl)methylenepiperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 88 % overall

15 yield. FDMS m/e = 474 (M* of free base). «[Dlggg = -8.49

{c = 0.71, methanol).

analysis calculated founa
(o4 65.95 65.75
H 5.36 5.55
N 4.96 4.61
Example 13
20 Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4-(4-

quinolinyl)piperazin-1l-yl)-2-propanol ethanediocate

The title compound was prepared in similar fashion from
(S)-(+)-4—(oxifanylmethoxy)-lH-indole and 1-1{4-
25 quinolinyl)piperazine. The resulting free base was dissolved
in ethyl acetate, and precipitated with one equivalent of
oxalic acid in ethyl acetate in 64 % overall yield.

mp 150-151° . FDMS m/e = 402 (M* of free base).
®{Dlsgg = -12.41 (¢ = 0.76 , methanol).



c 56. 84 56. 59 H | 6. 36

6. 39 N 7.36 § 7.66 15
Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(3-[N

nor phol i no] propyl am no) - 2- propanol et hanedi oate The title
conmpound waswgegpsed in simlar fashion from PCT/US96/00041
(S)-(+)-4-(oxiranyl net hoxy)-1Hindole and 3-(N- 20 norphol i no) propyl am ne.
The resulting free base was di ssol ved in ethyl acetate, and
precipitated with one equival ent of Bl ic acid in ethyl acetate in 33%
overal |l vyield. np 120- 121[err]. FDVM5 me = 333 (Merr] of free
base). J[err][Dl[err] = -20.8 (c = 0.6 , nethanol). 25

anal ysis . cal cul at ed f ound C

56. 73 56. 87 analysis calculpted fougd g

6. 96 " Nc 63 990 639107 WO
96/ 22290 PCT/ 00041

-49- H ExangFe 7 ki reparation of
(2S)-(-)-1-(4-indolyl oxy)-3 (4-(fornyl)+1.3 11.25

pi per azi n-1-yl)-2-propanol 5 The title conpound was prepared in

simlar fashion from (S)-(+)- 4-(0E£&ﬁ£%%g§§hoxy) 1H-i ndol e and

1- f or myl pi per azi ne in 86%vyield. O7[err] . FDM5 nie = 303
(Merr] of free Prems'éywn[@gr?ﬁ[b]-[(eh -4~ 1P‘393Y€-€x¥:)1.3‘d4"bﬂf§t‘ﬁanol)
analysis s €18l srphiletgtl Y methy 1pi@epdzin-1-yl) -2-propanol e&thanedioate

63. 35 62. 13
The title compound was prepared in similar fashion from
{S)=(+)~4-{oxiranylmethoxy)~-1H~indole and 1-(bis{4-
chlorophenyl)methylpiperazine. The resulting free base was
10 dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 82 % overall

yield. mp 123-124°, FDMS m/e = 510 (M* of free base).
a[Dlsgg = -8.46 (c = 0.89 , methanol).

anaiysis calculated found
C 60.00 59.72
H 5.20 5.50
N 6.98 6.68
15
Example 15
Preparation of (2S)-(~-}-1-(4-indolyloxy}-3~({4~(4-~
trifluoromethylphenyl)piperazin-1l-yl)~-2-propanocl ethanedioate
20 The title compound was prepared in similar fashion from -

(S)-(+)-4- {oxiranylmethoxy)~1H-indole and 1-(4-

trifluoromethylphenyl)piperazine. The resulting free base was

dissolved in ethyl acetate, and precipitated with one

equivalent of oxalic acid in ethyl acetate in 89 % overall
25 yield. FDMS m/e = 418 (M* of free base). «a[D]sgg = -7.78

(c = 0.72 , methanol).



H 6. 98 7.11 N 13. 85
13.75 10 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(2-pyridyl)-

pi perazi n-1-yl)-2-propanol ethanedi oate 15 The title conpound was
prepared in simlar fashion from (S)-(+)-4-(oxiranyl met hoxy)-1Hi ndol e
and 1-(2-wooen2ddyri dyl ) pi perazine. The resulting free bRCTFUREOOMISSOl ved i n
ethyl acetate, and precipitated with one equi val ent of oxalic acid in
ethyl acetate in 90% overall yield. FDMS me = 352 20 (Merr] of free
base). [err][D] [err] = -31.14 (c =93-86 , nethanol).
anal ysi s cal cul at ed f ound C
59.72 ' 59. 43 H 5.92 6. 13
N 12. 66 analysis 12 7malculated found
Exanpl e 9 Prepar aticon of (2S)-(59-58 (4-1indol ybexy) - 3-(4-(2, 3-di hydro-
25 1,4-benzodioxinhﬁ-yl)nethyl] iggrazin-l-yl)ggﬂpropanol
et hanedi oat e he title co%ﬁ nd was prepared in simlar fashion
from (S)-(+)-4-(ox® anyl net hoxy®-2p-i ndol e and’ 2§ (2, 3-di hydr o-
WD 96/ 22290 PCT/ US96/ 00041
-50- 1, 4- benzodi oxi n- 2-yl ) net | per.azi ne. The resulting free
base was di ssolved in ethyl acetat® ecipitated with one —_—
equi val ent of ox@tdparatidni of etag)l- (atel af &-indodyloxy) -3-olker@- yield. FDVB
me = 423 eM Elddr difethi2BnéRP)piperazin-1-y1) -2-propanol ethanediocate

5 :

The title compound was prepared in similar fashion from
(S)-(+)-4-(oxiranylmethoxy)~1H~-indole and 1-(2-
trifluoromethylphenyl)piperazine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one

10 equivalent of oxalic acid in ethyl acetate in 70 % overall

yield. mp 123-124° . FDMS m/e = 419 (M* of free base}.
0[Dlsgs = -7.01(c = 0.66 , methanol).

analysis calculated found
Cc 56.58 56.82
H 5.14 5.32
N 8.25 8.05
15 : Example 17

Preparation of (2S)-(-}-1-{4-indolyloxy)-3-(4-(3-
bromophenyl)piperazin-l-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
20 ' (S)-(+)-4-(oxiranylmethoxy)-1H-indole and 1-(3-
bromophenyl)piperazine. The resulting free base was dissclved
in ethyl acetate, and precipitated with one equivalent of
oxalic acid in ethyl acetate in 84 % overall yield. mp
144-145° . FDMS m/e = 429 (M* of free base). @[D)sgg = -8.12

25 {c = 0.81 , methanol).



5 [err][Dj[err] =-10.21 (c = 0.82 , nethanol). anal ysi s

cal cul at ed found __ _ c __ 60. 81

60. 59 H 6. 08 6. 19

N 8.18 7.79 Exanpl e
10 wologRasegt i on of (2S)-(-)-1-(4-indolyl oxy) - 3- (4-¥x/is96/t@41

di net hyl phenyl) pi perazi n- 1-yl ) - 2- propanol et hanedi oat e The title

conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl net hoxy)-1H i ndol e ands4l- (2, 6-
di met hyl phenyl ) pi perazi ne. The resulting free base was 15 dissolved in

ethyl acetate, and precipitated with one equi val ent of oxalic acid in
ethyl acetate in 50% ovemalysis yielcaloudeEedn e = 3foupdferr] of free
base). [err][Dl[err] = -1% 89 (c =59.dy , met hangh)g?

anal ysi s cal cul at ed f ound C

63. 95 63. 93 H 544 >&%5 6. 36
N~ 8. 95 N 8.64 20 8.07 7.99

Exampl e 11 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(2, 3-
dinethylphenyl)piperazin-l-yl)-2-prop€nol ﬁtgﬁnedioate 25 The
title conpound was prepared in simla from

(S) - (+) - 4- (oxi r dEndparabéen)of H2Siddl-¢-hn 4 dinddlgloxy) -3- (4~ (t-butyl)-

di met hyl phenyl ) pi per azi Jheihes Uy 13 b bBENYRSE RS dicate di SSOl ved in
et hyl acetate, and prec?%%?%teé m?#%’onep B WO 9% 35%90

PCT/ US96/ 00041 .
The title compound was prepared in similar fashion from

{S)~({+)-4-{oxiranylmethoxy)~1H-indole .and 1-(4-t-
butyl)piperazine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic

10 acid in ethyl acetate in 75 % overall yield. mp 179-180°.
FDMS m/e = 331 (M* of free base). «[Dlsgg = -4.73

(c = 0.93, methanol).

analysis calculated found
c 59.84 59.70
H ' 7.41 7.17
N 9.97 9.74
15 Example 19

Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4-(3,4-
dichlorophenyl)piperazin-1l-yl)-2-propanocl ethanedioate

The title compound was prepared in similar fashion from
20  (S)-(+) -4~ (oxiranylmethoxy)-1H-indole and 1-(3,4-
dichlorophenyl)piperazine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 87 % overall
yield. FDMS m/e = 419 (M* of free base). «[Dlggg = -7.76

25 {c = 0.82 , methanol).



-51- equi val ent of oxalic acid in ethyl acetate in 83 % overal

yield. FDMS nfe = 379 (Merr] of free_base) [err][Dl[err] = -9.84 (c
= 0.75 , nethanol). anal ysi s cal cul at ed

f ound C 63. 95 63. 60

H WO 96/22890605 6.72 NPCT/US96/00041 . 8. 95
8.91 5 Exanple 12 Preparati on of

(2S)-(-)-1-(4-indolyl oxy)-3-(4-bis(4-

fl uor ophenyl ) met hyl enepi peri di n- 1-yl »58-pr opanol et hanedi oate 10

The title conmpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl net hoxy)-1Hindol e and 4-(bi s(4-

f1 uor ophenyl ) met hyl eAdpI¥RSS di ne. cpReuietedting fréeudhse was

dirssolved in ethyl acetgte, and predqiiBated with sae43 equi val ent of

oxalic acid in ethyl acgtate in 88 9’o¥§rall 15 vyield. FDMS nfe = 474
(Merr] of free base). [err][D][errt': -8. 49 (c™= 0.71, nethanol).
anal ysi s cal cul at ¥d f oufe23 8.32 C

65. 95 65. 75 H 5. 36 5.55
N -~ 4.96 4.6 Exanpl e
13 20 . Preparation of (2S)-1-)-L-C% indolyloxy)-3-(4-(4-

qui nol i nyl ) Frepazatien -of )(28) pf obahol4-dniaheliexwt a3 - (4- (isopropyliite title

conpound was PrepareQiEQré%{HJﬁﬂylﬁaﬁhﬁfﬁbiﬂdyﬂethanedioate _ _ _
(S)-(+)-4-(oxiranyl methoxy)-1H1ndol e and 1-(4- 25 quinolinyl)piperazine.
The resulting free base was di ssol ved In ethyl acetate, and
preci pi tated wiThe tAbleoeimpivaxdt waé prepaped o atniflamnm fashibnafeemte in 64

% overal | ygyl (‘:_1--)-4- (o@r&ﬁ@l&%i&oxylz%i'ﬂd%lé 48d {Mgrr] of free base).
[err][Eﬂ[egé prp&i%bf%ééééiﬁé} %ge’régﬁléyy% free base was dissolved

in ethyl acetate, and precipitated with one equivalent of
10 oxalic acid in ethyl acetate in 65 % overall yield.

mp 150-152° . FDMS m/e = 317 { M* of free base).
{Dlggg = -6.63 (¢ = 0.99 , methanol).

analysis calculated found
C 58.96 58.68
H 7.17 6.87
N 10.31 10.07
is Example 21

Preparation of (28)-(-}-1-(4-indolyloxy)-3~(4-phenyl-
piperidin-1-yl)-2-propanol ethanediocate

‘ The title compound was prepared in similar fashion from

20 (S)-({+)-4- (oxiranylmethoxy)-1H-indole and 4-phenylpiperidine.
The resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 80 % overall yield. FDMS m/e = 351 (M* of free
base). ®[{D)sgs = -15.49 (c = 0.86 , methanol).

25



WD 96/ 22290 PCT/ US96/ 00041

-52- __analysis ___  calculated , f ound

C 63. 40 63. 10 . H 5.73
5.50 N 11. 37 11. 25

Exanpl e 14 wpogr2200 Preparati on of (2S)-(-)-1-(4-indolyl oxyBecIusodoidss(4- 5
chl or ophenyl ) net hyl pi perazi n-1-yl)-2-propanol ethanedi oate The

title conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl nethoxy)-1H i ndol e andsd- (bi s(4-
chl or ophenyl ) net hyl pi perazi ne. The resulting free base was 10 dissolved in

ethyl acetate, and precipitated with one equi val ent of oxalic acid in
ethyl acetate in 82 % ownadyisis vy etalcudated3- 124[ efiopndFDVE mfe = 510
(Merr] of free base). d¢err][Dl[errks=448.46 (c =¢8.38 , nethanol).

anal ysi s cal cul at ed f ound C

60. 00 59. 72 H 6442 ®5t%0 . 5.50
N 6. 98 N 6.68 15 6.36 6.06

Exanpl e 15 Preparation of (28) ( )-1-(4-indolyl oxy)-3-(4-(4-
trlfluoronethylphenyl)plpera2|n 1-yl) 3 | et hanedi oate 20

The title conpourid was prepared in si lon from

(S)-(+)-4-(oxiranyl ReebavatiobHofnd2$ k- arid-1+-(@4indolyloxy) -3~ (4 (3-
trifl UOVO”Ethy|pheﬁh@ﬂﬂ%d@%ﬁ?ibﬁﬁbefﬁ&%ntﬁs¥if12ubﬂab§ﬁopa§fhéﬁgazoate

di ssol ved én ethyl” acetate, and precipitated with one eqU|vaIent of
oxalic acid in ethyl acetate in 89 % overall 25 vyield. FDV6 me 419
(Merr] of free ba%hi.title coppPbhed ryas- prépdBed in simiiaﬁ.f§5hiqmeﬁhamol).

{S)-{+)-4- (oxiranylmethoxy)-1H-indole and 4-(3-
phenylpropyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one

10 equivalent of oxalic acid in ethyl acetate in 73 % overall
yield. FDMS m/e = 392 (M* of free base). ®[Dlsgg = -13.53

{c = 0.58 , methanol).

analysis calculated found
C 67.20 67.50
H 7.10 7.14
N 5.80 5.62
15 Example 23

Preparation of (2S8)-(-)-1-{4-indolyloxy)-3-([4-(pyridazin-3-
one-6-~yl)phenyllpiperidin-1-yl)-2-propanol

The title compound was prepared in similar fashion from
20 (S)~ (+)-4- (oxiranylmethoxy)-1H-indole and 4-[4- (pyridazin-3-
one-6-yl)phenyl)piperidine in 72 % yield. mp 202-203°,
FDMS m/e = 446 (M* of free base). «[D]lsgyg = -9.94
{c = 0.84, methanol).

analysis - calculated found
c 69.93 69.84
H 6.77 6.92

N 12.55 12.80



WD 96/ 22290 PCT/ US96/ 00041

-53- anal ysi s calcul ated . found

C 56. 58 ' 56.51 H 5.14
5.44 N 8. 25 7. 96

Exanpl e %o 9612229 Preparati on of (2S)-(-)-1-(4-indolrcrasygeodsr( 4- (2-

trifluoronethyl phenyl) pi perazi n-1-yl)-2-propanol ethanedi oate 5
The title conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl met hoxy) - 1Hi ndolg7and 1-(2-

trifluoromethyl phenyl ) pi perazine. The resulting free base was di ssol ved
in ethyl acetate, and precipitated with one 10 equivalent of oxalic acid in
et hyl -acetate in 70 % overall ield. _nmp 123-124[err] . FDVS me = 419
(Merr] of free base). [err]} -7.01(c = 0.66 , nethanol).

anal ysi s prepagakiohad£d(2s) ~(-) -1 MHithdolyloxy) -3~ (4-hydrox@-4- (3-

a§'58 triflug;?@eéﬁylphenyl)p%yﬁﬁédiqﬂg-yw)—2-propanol e@h&ﬂedioate'

Exanpbe 17 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(3-
br ormphgnyl ) pirﬁerﬁii-'ge Jco}fiprﬁdW%%mﬂ_paQbHaﬂﬂcﬁigﬁn%r fashion from The title
conpoun S Pt epa | ar.fashi.on from 20, At
(S)-(+)- 4(\-9'?0%*5 a%yF%fﬁkéTgﬁ#E’fyﬂdgﬁg l&ﬁaii-?rﬁf 4 hydﬁ?’é}(m%hgnyl ) pi per azi ne.
The resultpifdupremethydehanyl tibipesidisme. The rreaudbtingcree hasmmyas
greci pi t diedobd DN Yabeite Ofand prexdpitatdd Gikh Shdly| acetate in 84
A)OVQBajleéai%Lgént qfn%xalic acid in ethyl acetate in 59 $ overall

yvield. FDMS m/e = 426 (M* of free base). «[Dlsgo = -11.39

{(c = 0.56 , methanol).

5.32

analysis calculated found
C 57.25 57.11
H 5.19 4.98
N 5.34 5.14
15 Example 25

Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4.4-
diphenylpiperidin-1l-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from

20 (8)-(+)-4-(oxiranylmethoxy)-1H-indole and 4,4-
diphenylpiperidine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic

acid in ethyl acetate in 60 % overall yield. mp 198-189°. .
FDMS m/e = 426 (M * of free base). ®[Dlsgy = -17.80

25 {c = 0.66 , methanol).
analysis calculated found
o 69.75 69.83
H 6.24 . 6.29

N 5.42 5.08



144-145[err] . FDVMS me = 429 (Merr] of free base). a[Dj[err] = -8.12 25

(c = 0.81, nethanqgl). i __WD 96/ 22290_ .

PCT/ US96/ 00041 - 54-

anal ysi s cal cul at ed f ound C

53.09 WO 9623200 7 H 5. 04pCT/US96/00041 5 29
N 8.07 7.99 Preparati on of
(2S)-(-)-1-(4-indolyloxy)-3-(4-(t-butyl)-

pi perazin-1-yl)-2-propanol ethanedi oate-5& The title conmpound was
prepared in simlar fashion from (S)-(+)-4-(oxiranyl met hoxy)-1Hi ndol e
and 1-(4-t- but yl ) pi per azi ne. Thﬁxﬂ@iﬂi&&Cg free base was dissolved in
ethyl acetate, and precipitated with alent of oxalic 10 acid in

ethyl acet at ETRRATSE 39 @fer@B) - {1 ktlt (4- mﬁglnmgéréﬂr}lo 11-dihygronf e =
331 (Merr] ofshg+aidebasea, dl dyailohleptefir 5y piderBdin-144)= é?pﬁapaﬁﬁﬂ|13n0|)

anal ysi's cal cul at ed fo .

59. 84 59. 70 ggga“e?%°ate 7.41 7.17
N 5 9.97 9.74 15 : Exanpl e
19 ' Prep@ﬁéﬂﬂiﬂleOEoﬁﬁéﬁnd'ﬁhslpfépafﬁﬁﬂﬂﬂ @iy} 13r (Fashiof from

di chl orophen p r a nedi,oat The
title conpousr(é vvga pfz(ﬁgﬁ‘%EXY%mes?ﬁ}%’Vg Tﬁas’ﬁé@% 1ar8 4 810 11-dihydro-
(S) - (+) - 4- (oRHramyennasliaeB) Fyeiehenteine Sand) nigey ifline. The resulting
di chl or ophenyke@i REEeAade i d861v&5 Ut ebBy i r&eddes ¥AS8 precipitated
10 with one equivalent of oxalic acid in ethyl acetate in 89 %

overall yield. FDMS m/e = 466 (M* of free base)}.
a[Dlggg = -10.02 (¢ = 0.72 , methanol).

analysis calculated found
C 71.20 71.03
H 6.52 6.84
N 5.03 4.72
15 Example 27

Preparation of (25)-(-)-1-(4-indolyloxy)-3-(4-(3-(1,2.4~
triazolo[3,4-blbenzothiazolyl))piperazin-1-yl)-2-propanol
ethanedioate

20 The title compound was prepared in similar fashion from
(S)-(+)-4- (oxiranylmethoxy)-1H-indole and 1-(3-(1,2,4-
triazolo(3,4-blbenzothiazolyl))piperazine. The resulting free
base was dissolved in ethyl acetate, and precipitated with
one equivalent of oxalic acid in ethyl acetate in 56 %

25 overall yield. FDMS m/e = 448 (M* of free base).
®[Dlsge = -10.42 (¢ = 0.50 , methanol}.

analjsis calculated found

c 55.75 55.72
H 4.87 4.98

N 15.60 15.43



di ssolved in ethyl acetate, and precipitated with one equi val ent of

oxalic acid in ethyl acetate in 87 % overall vield FDVMS me = 419
(Merr] of free base). [err][D[err] =-7.76 25 (c = 0.82 , nethanol).

WD 96/ 22290 PCT/ US96/ 00041

-55- WO 9622290 anal ysi s cal cul at ed PCTMIS96/00041

C 54.13 54. 43 H 4.94
5.03 N 8.23 8.32

Exanpl e 20 Preparation of (2$%%-)-1-(4-indolyloxy)-3-(4-(isopropyl)-
pi perazin-1-yl)-2-propanol ethanedi oate 5 The title conmpound was
prepared in simlar fashion from (S) - - 4- (oxi ranyl nmet hoxy) - 1H-i ndol e

and 1-(4- I sopyopy | perazi ne. The ng free base was di ssol ved
iR ethyl acetatg, | pitated wi We equiyval ent g;u%o oxalic acid
In ethyl acetate | er, 0- 152% rr FDVS me =
317 (Merr] of free\base). [ er ][D][e .63 (¢ = 0.99 , nethanol).
anal ysi s cal cul at ed \ C

58. 96 58. 68 N S H 7.17 6. 87
N 10. 31 10. 07 15

Exanmpl e 21 ' Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-phenyl.-

plper|d|n 1-yl)-2-propanol ethan
Preparation of (28)-(-)-1-(4-indolyloxy)- 3-(4 {diphenyl-
5 methyl)piperidin-1-yl})-2-propanol ethanedioate

The title compound was prepared in similar fashion from
{S)-(+)-4- ({oxiranylmethoxy)-1H-indole and 4-
{diphenyimethyl)piperidine. The resulting free base was

10 dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate'in 81% overall

yield. mp 160-161°. FDMS m/e = 441 (M* of free base).
a{Dlggg = -8.71 (c = 0.89 , methanol).

analysis calculated found
C 70.17 69.98
H 6.46 6.75
N 5.28 4.93
15
Example 29
Preparation of (28)-(-)-1-(4~indolyloxy)-3-(4-hydroxy-4-(4-
fluorophenyl)piperidin-1-yl)-2-propanol ethanedioate
20 The title compound was prepared in similar fashion from

(S}~ (+}~4- (oxiranylmethoxy)-1H-indole and 4-hydroxy-4-(4-

- fluorophenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 77 % overall

25 yield. FDMS m/e = 384 (M* of free base). «[Dlsags = -11.40

{c = 0.66 , methanol}.



The title conpound was prepared in simlar fashion from20 (S

-(+)-4-(oxiranyl methoxy) - 1H i ndol e_and 4- phenyl pi peri_di ne. The
resulting free base was dissolved in ethyl acetate, and precipitated

wi th one equivalent of oxalic acid in ethyl acetate in 80 % overal
yiel d. FDVS wbHegmeepl (Merr] of free base). [err][ D[ erorfussesodds 49 (cC
= 0.86 , nethanol). 25 WD 96/ 22290

PCT/ US96/ 00041 - 56-

anal ysi s cal cul ated found -60- C

65. 44 65. 48 H 6.41 6. 44
N 6. 36 6. 06 Exanpl e
22 Pr epar at apalygig 2S) - (-cpltulaceddol yl oxfousd ( 4- ( 3-

phtenyl propyl ) pi peri di n- 1- ¢l ) - 2- pr opanacdg efshanedi oat egg 46 The title

conpound was prepared in gimlar fashi gn Erom 5.79
(S)-(+)- 4(0xwany|methox§‘) 1H i ndol e n&4(3- )

phenyl propyl ) pi peridine. Te resulting5tB8e base was 5.64 dissolved in
ethyl acetate, and precipitated with one 10 equivalent of oxalic acid in

ethyl acetate in 73 % overall yield. F me = 392 (Merr] of free
(M_

base). [err][D][err] = -13.53 nmet hanol ).

anal ysi s calrudparatiion of (2S0urid)-1-{(4-indolyloxy)-3-(4C(4- _
37-20 ' SQ%E#ﬂExyphenyl)p%Per1d1ni -yi* 2-propanol ethatldioate Exazﬁ%g
23 I’-'i'eparatlon of (2S)-(-)-1-(4-1ndolyl oxy) 3-([4-(pyridazin- 3-

The title compound was prepared in similar fashion from
(S)-(+) -4- (oxiranylmethoxy) ~-1H~-indole and 4-(4-
methoxyphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
10 equivalent of oxalic acid in ethyl acetate in 66 % overall
yield. FDMS m/e = 380 (M* of free base). o(Dlsgs = -11.77

(c = 0.61 , methanol).

analysis calculated found
c 63.82 63.61
H 6.43 6.65
N 5.95 5.67
15 Example 31

Preparation of (2S8)-(-)-1-(4-indolyloxy)-3-(4-(3-
trifluoromethylphenyl)piperidin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
20 (S)-(+)-4-(oxiran?lmethoxy)¢1H-indole and 4-~(3-
trifluoromethylphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 50 % overall
‘'yield. FDMS m/e = 419 (M* of free base). «[Dlsgyg = -11.62

25 (¢ = 0.45 , methanol).



one- 6-yl ) phenyl ] pi peri di n-1-yl) - 2- propanol The title conpound

was_prepared in simlar fashion from2Q

(S)-(+)-4-(oxiranyl net hoxy)-1H i ndol e and 4-[ 4- (pyrlda2|n 3-

one-6-yl ) phenyljpiperidine in 72 %yield. np 202-203[err]. FDVS m e
= 446 (Mwoodzaede free base). [err][Dj[err] = -9.94 (PCTAIS96/0D041

nmet hanol ). anal ysi s cal cul at ed f ound

C 69. 93 69. 84 H 6. 77

6. 92 N -61-12.55 12. 80 WO
96/ 22290 PCT/ US96/ 00041

Exanpl-e 24 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-hydroxy-4-(3-

trifluoronet hyl pherdnalyiser i di n- cay¢ylatest opanol faumshedi oate 5
The title conpound wascprepared i nsyi sl ar fashi ogp fisom
(S)-(+)-4-(oxiranyl met hoxy) - lkklndo% 3fnd 4-hydro§ (3-
trifluoronethyl phenyl)Di peridine. The"Tesulting f éé base was di ssol ved
in ethyl acetate, and Brecipitated % %h one 10 e§uibal ent of oxalic acid

in ethyl acetate in 59 % overall yield. FDM5 nle = 426 (Merr] of

free base). J[err][D[err] = -11. = 0.56 , nethanol).

anal ysi-s cal cul ated E%%Hﬁ&g-ﬁf C o

57.25 Préparkkion of (28)-(-)-1-(4-fhdolyloxy)-3- (4-Hig (4- . 4.98

gg fluogbﬁﬁényl)methylpiﬁ%f@ﬁinl§—yl)—Z-propanol ethanedioate Exanpl e
5

The title compound was prepared in similar fashion from'
{S)~(+)~4-{oxiranylmethoxy)-1H~indole and 4-(bis(4-
fluorophenyl)methylpiperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one

10 equivalent of oxalic acid in ethyl.acetate in 64 % overall
vield. FDMS m/e = 476 (M* of free base). @[Dlggs = -9.85

{c = 0.8% , methanol).

analysis calculated found
C 65.71 65.46
H 5.69 5.95
N 4.94 4.74
15 Example 33

Preparation of (25)-(-)-1-(4-indolyloxy)-3-(4-hydroxy-47
phenylpiperidin-1-yl}-2-propanol ethanedioate

The title compound was prepared in similar fashion from
20 {S)-({+) -4~ (oxiranylmethoxy)-1H-indole and 4-hydroxy-4-
phenylpiperidine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic
- acid in ethyl acetate in 69 % overall yield. FDMS m/e =
366 (M*of free base). O[Dlsgg = -10.45 (c = 0.61 , methanol).

25



Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4,4-

di phenyl pi peridi n-1-yl)-2-propanol _et hanedi oat e _ The title
conmpound was prepared in simlar fashion from 20
(S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 4, 4- di phenyl pi peri di ne. The
resul ting fragpbgasewas dissolved in et hyl acetate, andpoT@ssqoeat ed
wi th one equival ent of oxalic acid in ethyl acetate in 60 % overal

yi el d. np 198-199[err]. FDVS me = 426 (Merr] of free base).
[err][D][err] =-17.80 25 (c = 0.66 , meRhanol).

anal ysi s cal cul at ed f ound C

69. 75 69. 83 H 6. 24 6. 29
N 5.42 analysis5 08 calculated WD 96/£Rpg0

PCT/ US96/ 00041 c 63.15 -562.81

Exanpl e 26 Preparati on_of

(29)-(-)-1- (4-indol yl oxy) -B- (4- (10, 11- df H{&ir o- 6.086

5H- di benzo[ a, d] cycl ohept enN5-yl ) pi peri dénid-yl) - 2- propafsl

et hanedi oate 5
from - (S)-

(+)-4-(oxiranyl net hoxy)s; 1H i ndol e and 4-(10, 11-di hydr o-

The title conpound was prepared in simlar fashion

5H di benzo[ a, d] cycl ohept en-5-yl ) pi pe : e resulting free base was

di ssol ved in ektgraratéontef @8 -{réelpi4-sirstbliQomy! +3 ore-hydupyat &nt3-of
oxalic acid in e i ; 44 n-1-PMERA | : dibsce 466
H&haﬁ?ﬁﬁé’ﬁ;ﬁlg rrl] %]]'ﬁqé?r% };:)lv)- fobggﬁ%xgéfi eot!i%@ %

(Merr] of free base).

anal ysi s
71. 20
N

10

15

20

25

cal cul at ed f ound
7rh@3title compound was prdpared in similaf Fashion from

(éﬁwqg)-4—(oxiranylﬁeZﬂoxy)-lH—indole and 4-hydroxy-4-(3-
methoxyphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 76 % overall
vield. FDMS m/e = 396 (M* of free base). «[Dlsag = ~8.13 (¢

= 0.69 , methanol).

analysis calculated found

C 61.73 61.51

H 6.21 6.18

N 5.76 5.59
Example 35

Preparation of (28)-(-)-1-(4-indolyloxy)-3~{4-piperidin-1-
vl)piperidin-1-y1)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
(S)-(+)-4~{oxiranylmethoxy)~1H-indole and 4-(piperidin-1-
vl)piperidine. The resulting free base was dissolved in ethyl
acetate, and precipitated with one equivalent of oxalic acid

. in ethyl acetate in 60 % overall yield. mp 220-221°. FDMS

m/e = 358 (M*of free base).

, et hanol).

6.

84



15 Exanple 27 Preparation of
(28)-(-)-1-(4-indal 4-(3-(1.2
triazol of 3, 4- b]benzothlazolyl))plpera2|n 1-yl)-2- propanol

et hanedi oat e 20 The title conpound was prepared in simlar fashion
from woWsn2#209 - 4- (oxi ranyl net hoxy) - 1Hi ndol e and 1- ( 3PETVUSI6N0041

triazol o] 3, 4-b] benzot hi azol yl )) pi perazi ne. The resulting free base was
di ssolved in ethyl acetate, and precipitated with one equi val ent of
oxalic acid in ethyl acetate in 56 %&% overall yield. FDM5 me =

(Merr] of free base). [err][D][err] = -10.42 (¢ = 0.50 , nethanol).
anal ysi s cal cul at ed found ' C

55. 75 55. ppalysis calculateg found 4 g7 4.98
N = 15.60 ¢ 15. 4361.73 We1983 22290

PCT/ US96/ 00041 ﬁ [err]
Preparation of (2S)-(- ) 1-(4- |ndonony) 3-(4-(dip eqyl-
met hyl ) pi peri di n-1-yl ) ¥- propanol etthdfedi oat e

Example 36
Preparation of (28)-(-)-1-{4-indolyloxy}-3-
(spiro[benzodihydrofuran-3-one-1(3H),4'-piperidin]-1'-yl}-2~
5 propanol ethanedioate

The title compound was prepared in similar fashion from
(S)-(+) -4~ (oxiranylmethoxy)-1H-indole and
spiro[benzodihydrofuran-3-one-1(3H),4'-piperidine]. The
10 resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 73 % overall yield. mp 198-190°,
FDMS m/e = 392 (M* of free base). «[Dlsgg = ~12.04

{c = 0.85, methanol).

15
analysis célculated found
c 62.23 62.10
H 5.43 5.39
N . 5.81 5.93
o)
=N

R group



The title conpound was prepared in simlar fashion from (S - (+

) - 4- (oxiranyl met hoxy) - 1H-i ndol e and 4- (di phenyl et hyl ) pi peri dine. The
resulting free base was 10 dissolved in ethyl acetate, and precipitated
wi th one equi val ent of oxalic acid in ethyl acetate in 81% overal
yield. np 1GQpéfdhéy 1. FDMS mle = 441 (Merr] of free basecTnssnood:
[err][Dj[err] =-8.71 (c = 0.89 , nethanol). anal ysi s

cal cul ated f ound C 70. 17 69. 98
H 6. 46 6. 75 -64- N 5.28

4.93 15 Exanpl e 29 Preparation of
(28)-(-)-1-(4-indonIoxy)-3-(4-hydr3ﬁé-ﬁ-§§4aH

fl uorophenyl ) pi peridin-1-yl)-2-prop edi oat e 20 The title

conpound was prepar e®riepasapidmroff {260 oh- Fronfd-indolyloxy) -3-

(S) - (+)-4- (oxir aRph pBther0dihifak B8k £n-aNG 1, QY dp D¥erridied =1 -y1) -2-

f1 uor ophenyl ) pi peri di ne. The resultlng free base was di ssol ved in et hyl
acetate, and precipitated wi t h RRf@anc 8%5? 7ot oxalic acid in et hyl
acetate i 77. %overall 25 yield. FDM5 me = 384 (Merr] of free base).

[err][Di[err] = -vhle 4Qtle cémpourd A8s pFESAWih simi]oar fashio¥\CEEéH 22290

PCT/ US96/ 0004 . . -6

anal ysi s (Shaldudalagirany Imethpyy ) qlH-indole and C

60. 75 spirddbes@odihydrofuran-1(3H),4 Hpiperidine]. The4resulting 5.79
N free Yhse was dissolve®in ethyl acetate, and precipitated Example
30 1o i B e P 20 ohadia 1k MO deah L ee 3

overall yield. FDMS m/e = 378 (M* of free base).
a[Dlsgg = ~10.28 {(c = 0.45 , methanol).

analysis calculated found
c 64.09 63.92
H 6.02 6.26
N 5.98 5.93
15 Example 38

Preparation of (2S8)~(-)-1-(4-indolyloxy)-3-(4-phen-
oxypiperidin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from

20 (S)-{4)-4- (oxiranylmethoxy)-1H-indole and 4-
{phenoxy)piperidine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic

acid in ethyl acetate in 69 % overall yield. FDMS m/e =
366 (M* of free base). @[D]sgg = -14.29 (¢ = 0.5, methanol).

25
analysis 'calculated found
C 63.15 - 63.89
H 6.18 6.08

N 6.14 : 5.94



nmet hoxyphenyl ) pi peri di n-1-yl)-2-propanol ethanedioate 5 The title

conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl net hoxy)-1H i ndol e and 4-(4-

met hoxyphenyl ) pi peri dine. The resulting free base was di ssolved in

et hyl acet@dspazeond precipitated with one 10 equival ent PCFUSEONY acid in
ethyl acetate in 66 % overall yield. FDM5 me = 380 (Merr] of free
base). J[err][D[err] = -11.77 (c =.0.61 , nethanol).

anal ysi s cal cul at ed f oufi%- C

63. 82 63. 61 H 6.43 6. 65
N - 5.95 5. Exanpl e

31 Preparation_of (2S)-(-)-TI-(4-indolyl oxy)-3-(4-(3-

t i f | uor onet EASARNAFAPRI 9&r (2R )m-(1) v 1y {o-indadydery bt hattdilsdes

The titl| epprempOwEhz4msapsepariedperidinylar) -2apkopandl csuhizhedioate
(S)-(+)-4-(oxiranyl net hoxy)-1Hindole and 4-(3-

tri f1 uoronmet hyl phenyl ) pi peridine. The resulting free base was di ssol ved
in ethyl acet@pe, tifke mompppnd Mas) PrePRTedein simigaryfpehtoniirefalic acid
in ethyl (gseqaje4d oGty dmetiidiy) ~10-Yhablle &rdVB- (mke2= 419 (Merr] of free
82?(23)2 590 E)%Eexr'llli %ér?zrirn]i dEzbi’%l ) pG:LZpe%:'SJ.di‘l% . _T}?e' 4z5es’ul@g[8$?€g%%)% , yas Vo
-61- dissolved in ethyjaagetare,. andcprecipit@ted with oneyund

C equivaP@n®Df oxalic a®B Lin ethyl acetate in 71 ¢l overall 5.35

E'Xﬁﬁg,pe yjeld. mp 168-1708  FDMS m/e X 356 (M* of fred Bise).

o[Dlsgy = -8.44 (c = 0.59, methanol}.

analysis calculated found

C 66.89 66.51

H 5.80 5.87

N 10.07 9.77
Example 40

15 = Preparation of (2S)-(-)-1-{4-indolyloxy)-3-(4-[5-chloro-1-
indol-2-onelpiperidin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
{S)-(+)-4- (oxiranylmethoxy)-1H-indole and 4-(5-chloro-1-

20 indol-2-one)piperidine. The resulting free base was dissolved
in ethyl acetate, and precipitated with one equivalent of
oxalic acid in ethyl acetate in 59% overall yield. mp 230-
231°, FDMS m/e = 439 (M* of free base).

analysis calculated found
C 58.93 59.13
H_ © 5.33 . 5.41
N _ 7.93 8.10

25



Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-bis(4-

fl uor ophenyl ) net hyl pi peri di n-1-yl)-2-propanol__et hanedi oate 5
title conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl net hoxy)-1Hindol e and 4-(bis(4-

f | uor ophenyl xgbddnghddi peri dine. The resulting free base was PCT/USH00SB| ved
in ethyl acetate, and precipitated with one 10 equivalent of oxalic acid

in ethyl acetate in 64 % overall yield. FDM5 me = 476 (Merr] of
free base). [err][D[err] =-9.85 ¢£66= 0.89 , nethanol).
anal ysi s cal cul at ed f ound C

The

65. 71 65. 46 5. 69 5. 95
N . 4,94 4 74 Efguble 41 Exanpl e

33 Pr epar aPreRRrRHCiOoRSPL ({38 )~ (-4-itndétindpdy)loxy) 23 hidn Bafla-
phenyl pi peri dhdtny 1y bpnz Znid43RQl) pebeai @ Q3¢ ) -2 -propanol ethénédidate
conpound was prepared in simlar fashion from 20

(S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 4-hydroxy-4- i

phenyl pi péri di ne. ThRetieke|qompgundcvas LxePaasddinr sHimid@r] fashionthppm

acetate, and gyeqipLlalse rnkImeBRoREIH Rligabl&faxal-i(@-(1- acid in ethyl

roct ot |0 SSiGbakl sl g SPBertite ) moa SRV Hhollpdhaloss)

PCT/ US96/ 0004lissolved in ethyl acetate, and precipitategpwith one
anal ysi s edhalbat €8F oxalic ab®@Nth ethyl acetate in 70 § overall
63.15 19 y%fl%ﬁ'sgnus m/e = 404 M+ ofEree base). alB1dd = -6.04

N
(c = 0.53, methanol).
analysis calculated found
Cc 63.15 63.09
H 6.11 6.47
N 11.33 11.43
Example 42

15 Preparation of (2S)-(-}-1-(4-indolyloxy)-3-(4-phenyl-4-(4-
trifluoromethylphenoxy)piperidin-1-y1l)-2-propanol
ethanedioate

The title compound was prepared in similar fashion from
20 {S)-(+)-4-({oxiranylmethoxy)-1H-indole and 4-phenyl-4-(4-
triflucromethylphenoxy)piperidine. The resulting free base
was dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 49 % overall
yield. FDMS m/e = 510 (M*of free base). 0t[D}sgg = -11.99

25 {c = 0.42 , methanol).

analysis calculated found
C 62.00 61.82
H 5.20 5.43

N ) 4.66 4.58

6.

08



Exanpl e 34 Preparatlon of (295)-(-)-1-(4- |ndonony) 3- (4- hydroxy-4-(3-
nmethoxyphenyl) piperidin-1-yl)-2-propanol_ethanedi oate 5 The title
conmpound was prepared in simlar fashion from

(S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 4-hydroxy-4-(3-

met hoxyphwoskzeperi di ne. The resulting free base was PCT/US968MYed i n
ethyl acetate, and precipitated with one 10 equivalent of oxalic acid in

ethyl acetate in 76 % overall yield. FDM5s mfe = 396 (Merr] of free
base). [err][D][err] = -8.13 (c =71~ 69 , met hanol).

anal ysi s cal cul at ed f ound C

61.73 61. 51 6. 21 6. 18
N 5.76 ) 5.5 ‘

Exanpl e 35 Prpp@f%ﬁ%ﬂq(ﬂﬁ 4gS)-(-)-1-(4-indolyloxy)-3-(1-

(2S5)-(-)-1-(4- indhéytamg@h&ie@éipiper+2Hprebanol ethanedioate

yl ) pi peridin-1-yl)-2-propanol ethanedioate The title conpound
was prepared in simlar fashion from 20 (+)

- 4- (08 r any| netHfo RIS HEPRRRING Ma§ E‘*’?B?‘Eﬁ,q |36H gipilar faghien,£reWine. The
resul ting($reerbasdonasany herhosy) FbHeiddle andacetate, and precipitated

o SR ksl SO Baddleg g

VWO 96/2229@h¥1 acetate, and precipitated with one epuivakesyt efoaxalic
-63- ©  “acid in.ethylaféeystie in 62C8l Cowertld vield. froM®l m/e =
$ 0 10 302 6da+/8f free bas®).3@[Dlsgy = -13.48 (c = U.61, 7.43
' methanol}.
analysis calculated found

C 61.21 60.98

H 7.19 7.35

N 7.14 6.89

Example 44
15 Preparation of (28)-(-)-1-(4-indolyloxy)-3-(1-

azabicyclo[3.2.2]nonanyl)-2-propanocl ethanedioate

The title compound was prepared in similar fashion from
(S)-(+)-4- (oxiranylmethoxy)-1H-indole and 1-

20 azabicyclo[3.2.2]lnonane. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 85 % overall
yield. FDMS m/e = 314 (M* of free base). a[Dlggg = -20.39
) tc = 0.48, methanol).
25

analysis calculated found
C 62.36 62.09
H 6.98 6.94

N 6.93 6.59



9.39 8. 96 Preparati on of
(28) (-)-1-(4-indolyl oxy)-3-
(spi ro[ benzodi hydr of uran-3-one-1(3H), 4' -piperidin]-1 -yl)-2- 5
propanol et hanedi oate The title conmpound was prepared in simlar
fashi on fromwossnfady - (+) - 4- (oxi ranyl met hoxy) - 1Hi ndol e and PCTUS96/60041
spi r o[ benzodi hydr of uran-3-one-1(3H),4 -piperidine]. The 10 resulting free

base was dissolved in ethyl acetate, and precipitated with one

equi val ent of oxalic acid in ethyl ~-&8etate in 73 % overall vyield.

np 198-199. FDMS me = 392 (Merr] of free base). [err][Dl[err] =
-12.04 (c = 0.85, nethanol). 15 anal ysi s cal cul at ed
f ound C Exagole 42 62. 10

H - Bregaration of (3S)3d-)-1-(4-indolyloxy) -3 (4-hydroxy-45(4H1

5.93 [err] chlorophenyi®p2pé2L2@H-1-yv1} -2-propanol ethanediocate

PCT/ US96/ 00041 - 64-

Exanpl e 37 Preparation of (2S)-(-)-1-(4-indolyloxy)-

(spi ro[ bénzodi hy #hef Gitke 1q<3:m)oumd_ papeprenayedlip| similar fashion rom

propanol et hﬁmeotwaw(émr imethd: >i1rt-lleadegapmd4mraﬁfpﬁmﬂ- in simlar
fashion from and

ranyl.nmet hox
spirof benzoa‘ft}h?(flpg’ﬁé?éh l1’( J.)é&ne. tbeerzie@u?%]mg ﬁ“ﬁ%e P@f&l V?ﬁg free base
was di ssol vedisselayefyin ety eceandepram pregipittated with one
equivalent of oxalic acid in ethyl acetate in 83 % overall

10 yield. FDMS m/e = 401 (M* of free base). «[Dlsgg = -14.17
(c = 0.45 , methanol).

analysis calculated found
C 58.72 59.06
H 5.54 5.66
N 5.71 5.54
. Example 46
15 Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4-[1-

benzimidazol-2-onelpiperidin-1-yl}-2-propanol ethanedioate

The title compound was prepared in similar fashion from
(8)-(+) -4~ {oxiranylmethoxy})-1H-indole and 4-{(l-benzimidazol-
20 2-one)piperidine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic
acid in ethyl acetate in 88 % overall yield. mp 123-125°-
FDMS m/e = 406 (M* of free base). a[Dlsgy = -17.22

{c = 0.48, methanol).

25
analysis calculated found
(o 60.48 60.38
H 5.68 5.86

N 11.28 11.32



10 with one equivalent of oxalic acid in ethyl acetate in 85 % over al

yield FDMS me = 378 (Merr] of free_hase) [err][Dl[err]l _=_-10.28 (c
= 0.45 , nethanol). anal ysi s cal cul at ed

f ound C 64. 09 63. 92

H w0 96225002 6. 26 NPCTNIS96/00041 5.98
5.93 15 Exanpl e 38 Preparati on of
(2S)-(-)-1"-(4-indolyl oxy)-3-(4-phen-

oxypi peridin-1-yl)-2-propanol ethaneddoate The title conmpound
was prepared in simlar fashion from 20

(S)-(+)-4-(oxiranyl net hoxy) - 1Hi W& (phenoxy) pi peri di ne. The
resulting free base was dissol ve ethyl acetate, and precipitated-

Wt h one equPxeRagation ofald® -(-1- 1aé4dlﬂdvlé‘tlm)a3:'et4a't%fam 89 % overall
yreld. FDVB rﬂﬁhenylp;pe@@ﬁm(i\‘[ﬂ[)r-]z-Q:frobéﬂ@l Ras@hedicste [Dl [err] = -14.29

(¢ = 0.5, nethanol). 25 anal ysi s cal cul at ed

f dund C 63. 15 63. 89

H 5 The 1Bitle compound gvedg prepared in similar fashion from 6. 14
5.94 (S) - (+) -4 VB30 A¢ 2 hoxy) ~1H-indole and 4- -cyano- -4~
PCT/U896/8004f

Exanpl e ylpiperiding, The rasujtingcfree bape h’afnﬁbﬁmﬁ’ﬁ% i3 (4.[1-(2-
phenyl ) berky ki aket#bte, | pngeprekipitatpdowptiy paneolequiabenti @ft exalldc The

title coaeeanﬂnmyaraea&séelfh 7yl apyEAsi efaompuus m/e =
(S)-4g)- ﬁ‘sox «a@f' %Q%é@e) dé?ﬁlg;'wg fgsulg?ﬂ

pheny )ben2| azoI piperidin
. methanol)

free base was

analysis calculated found

C 64.51 64.37

H 5.85 6.00

N 9.03 8.71
Example 48

15 Preparation of (2S)-(-}-1-(4-indolyloxy)-3-(4-hydroxy~4- (4~
bromophenyl)piperidin-1-yl)}-2-propanol ethanedioate

The title compound was prepared in similar fashion from
(8)-{+)-4- (oxiranylmethoxy) -1H~indole and 4-hydroxy-4-(4-

20 Dbromophenyl)piperidine. The resulting free base was dissolved
in ethyl acetate, and precipitated with one equivalent of
oxalic acid in ethyl acetate in 80 $ overall yield. FDMS
m/e = 444, 446 (M* of free base). a[Dlggg = -7.52

(c = 0.45 , methanol).

25
analysis calculated foungi'
o 59.33 59.54
H 5.66 : 5.56

N 6.29 5.98



di ssolved in ethyl acetate, and precipitated with one equi val ent of
oxalic acid in ethyl _acetate in 71 %overall 10 vjeld. np 168-170. FDVB

me = 466 (Merr] of free base). [err][D][err] = -8.44 (c = 0.59,

met hanol ) . anal ysi s cal cul at ed f ound

C wo5624390 66. 51 H PCT/US96/000415. 80

5. 87 N 10. 07 9.77

Exanpl e 40 15 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-[5-chloro-1-
I ndol - 2- one] pi peri di n-1-yl)-2-propanol -6tkanedi oate The title

conpound was prepared in simlar fashion from
(gg-(+)-4-(oxiranylnethoxy)-lH—imﬁﬂﬁkﬁﬂﬂ££%§5-chloro-l- 20
i 'ndol - 2-one) pi peridine. The resulting Tree_base was_di ssol ved i n ethyl
acetate, and BrerayfAtdgpeafwi2H vind -dqdd virdaky ey ) -3~ ehvidroRryrd- {4 et hyl
atetate in 59%pifnRidomet By 1-4-1gh1330phenyl Fikdeaidlin- FBNS 12-@rapdndl (M err]
of. free base). an [ Sy “cal cul at ed f ound
c 58. 93 59. 13 &Hdleuioate H 5.33
5. 41 > _ N 7.93 8.10 25
WO 96/ 22290 °  rhe title compound was prepared fn simPal BS2HABA0fdom f
-66- ' . ] eparation o
(28)-(-)-'1-(%? n(d'c;I f/ll Agxa.;ao;}y(lgl_eltgpﬁg Efﬁ@d%l% ?nd 4-hydro§§(-97(f‘.
met hyl ) benzi ¥ faererpphptr 4 wihdorophenyl \pinexddine: (e diesudbing free
base was dissolved in ethyl acetate, and precipitated with
10 one equivalent of oxalic acid in ethyl acetate in 85 %

overall yield. FDMS m/e = 469 (M* of free base).
¢[Dlsgs = -11.53 (¢ = 0.54 , methanol).

analysis calculated found
C 53.72 53.53
H 4.69 5.01
N 5.01 4.83
15 Example 50

Preparation of {28)-{(-)-1-(4-indolyloxy)-3-{4-spiro[9B-
fluorene-9, 4' Jhexamethyleneimino-1-yl) -2-propanol
ethanedioate

20 The title compound was prepared in similar fashion from
{S}-({+)-4-(oxiranylmethoxy)-1H-indole and 4-spiro[9H-
fluorene-9,4'}hexamethyleneimine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 64 % overall

25 yield. FDMS m/e = 438 (M* of free base). mp 131-133°,
®(D)sgg = -10.78 (c = 0.43 , methanol).

analysis calculated found
c . 70.44 70.38
H 6.10 6.34

N 5.30 4.91



5 The title conmpound was prepared in simlar fashion from

(Q—=L(+) - 4- (oxiranylnethoxy) - 1H i ndol e—and—4=f2af1-.

met hyl ) benzi m dazol yl ) pi peri di ne. The resultlng free base was

di ssolved in ethyl acetate, and precipitated with one equi val ent of
oxal i c aovaledm22eet hyl acetate in 70 % overall 10 vyiel dPCTOSMINGY ¢ = 404
(Merr] .of free base). [err][Dl[err] = -6.04 (c = 0.53, nethanol).

anal ysis cal cul ated f ound C

63. 15 63. 09 -71- H 6.11 6. 47
N 11. 33 11. 43 Exanpl e

42 15 Preparation of (2S)-(-)-1-
trifl uoronethyl phenoxy) pi peridi n- 1-/¢
et hanedi oat e The title
f rom, 20 (S)-(+)-4-(oxiranyl met hox\ ndol e and 4-phenyl -4-(4-
trlfluoronethylphenoxy)plperl- .7 esulting free base was
di ssolved in ethyl acetatay gCi pi tlated with one equi val ent of

adol yl oxy) - 3- (4- phenyl - 4- (4-
\Qropanm
d was prepared in simlar fashlon

oxalic aci-d in ethyl acetat\ ' rall Rgroypeld. FDVMS mfe = 510
(Merr] of free base). [err¥ -111.99 25 (c = 0.42 , nethanol).
anal ysi s - cal cul ated C :

62. 00 61. 82 5.20 5.43
N 4. 66 WD 96/ 22290

PCT/ US96/ 00041 -67-

Exanpl e 43

Preparation of (28)-(-)-1-(4-indolyloxy)-3-(trans-4-13-
5 hydroxyphenyl)-3-methyl-4-propylpiperidin-1-yl)-2-propanocl
ethanedioate

The title compound was prepared in similar fashion from
(S)-(+)-4- (oxiranylmethoxy)-1H-indole and trans-4-(3-
10 hydroxyphenyl)-3-methyl-4-propylpiperidine. The resulting
free base was dissolved in ethyl acetate, and precipitated
with one equivalent of oxalic acid in ethyl acetate in 79 %

overall yield. mp 116-118°, FDMS m/e = 422 (M* of free
-base). o{D]lsgg = ~9.85 {(c = 1.02 , methanol). :

15
analysis calculated found
(o4 65.61 65.77
H . 7.08 7.09
N 5.46 5.17
-Example 52
Preparation of (23)-(-)-1-(Q—indolyloxy)-3-(3,3-
diphenylpyrrolidin-1-yl)-2-propanol ethanedioate
20 '

The title compound was prepared in similar fashion from
(S)-(+)~-4- (oxiranylmethoxy)-1H-indole and 3,3-
diphenylpyrrolidine. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic



Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(1-

hept anmet hyl enei m nqQ)-2- propanol ethanedioate __5_ The title conpound
was prepared in simlar fashion from

(S)-(+)-4-(oxiranyl net hoxy)-1H i ndol e and hept anet hyl enei m ne. The
resul ting frwookasmee was di ssolved in et hyl acetate, andPqIvussspItdht ed

wi th one equival ent of oxalic acid in ethyl acetate in 62 % overal
yield. FDVMS me = 10 302 (Merr] of free base). [err][D][err] = -13.48
“(c = 0.61, met hanol ) . -72- anal ysis cal cul at ed
found C 61. 21 60. 98

H 7 7 : - .14
AR acid k% ethyl acetat® 33 68 qusral} vigld. Neoms mie s a4r1azt7 4

(29)-(-)-| -'(&M*. AR ETEEpFeR). ( 1 MP 193-192°. o1DYses = -9.11

azabi cycl o] 3(2.2]0w@3anyhecRamsiopanol et hanedi oat e The title

canpound was prepared in simlar fashion from

(S)-(+)-4-(oxiranyl met hoxy)-1Hindole and 1- 20 azabicycl o[ 3. 2. 2] nonane.

The resulting free bas@@a¥sis (i ssephadargdet hyl adeuBfe, and

precipitated with one cqui val ent ob9pxmlic acid ie9.eehyl acetate in 85
% overal | yi el d. FDNQI me = 314 err] of fre se). - -
[err][D][err] = -20.39 (c= 0. 48, é%k%anol). 25 §°Qf

anal ysi s calculatedN . found5.57 5.43 C

62. 36 5 62. 09 H 6. 98 6. 94
N 6. 93 6. 59 E le 53 WD 96/ 22290

-68-
Preparation of (2S)-(-)-1-{4-indolyloxy)-3-(4.4-

diphenylhexamethyleneimino-1-yl)-2-propancl ethanedioate

PCT/ US96/ 00041

10 The title compound was prepared in similar fashion from
{S)-{+)-4-(oxiranylmethoxy)-1H-indole and 4, 4-
diphenylhexamethyleneimine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 60 % overall

15 vyield. FDMS m/e = 440 (M* of free base). mp 103-104°.
a{D])sgg = ~9.11 (c = 0.39 , methanol).

analysis calculated found
C 70.17 70.04
H 6.46 6.71
N 5.28 4.93
Example 54
20 Preparation of (28)-(-}-1-(4-indolyloxy)-3-(4- (4~

methylphenyl)piperidin-1-yl)-2-propancl ethanedioate

The title compound was prepared in similar fashion from
(S)-(+)—4-(oxiraﬁylmechoxy)-1H—indole and 4-1{4-

25 methylphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 78 % overall
yield. FDMS m/e = 364 (M* of free base}. «[Dlggg = -11.77

(c = 0.34 , methanol).



Exanpl e 45 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-hydroxy-4-(4-
chl orophenyl ) pi peridin-1-vyl).-2-propangl _ethanedjoate 5 The title

conmpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl met hoxy)-1Hi ndol e and 4- hydr oxy- 4- (4-
chl or ophgo/deapieper i di ne. The resulting free base was  PCOUSH®0Ed i n et hyl

acetate, and precipitated with one equi val ent of oxalic acid in ethyl
acetate in 83 %overall 10 vyield. FDM5 me = 401 (Merr] of free base).
[err][D][err] = -14.17 (c = 0.4%33; nethanol).

anal ysi s cal cul at ed f ound C

58.72 59. 06 H 5.54 5. 66
N : 5.71 ) 5.54 Exanpl e 46 15
Preparation of (2S)analysis(4-jnderjreldned- (4-[1-found

benzi m dazol - 2- one] pi peri di n- 1-yl ) -e&.peopanol et heghed oat e The
title conpound was pregared in siniFagsfashion fr

(S)-(+)-4-(oxiranyl nethoxy)-1Hindol & and 4-(1-benZi im dazol - 20
2-one) pi peridine. The Wesulting freb-base was di sSoPfPed in et hyl :
acetate, and precipitated with one equival ent of oxalic acid in ethyl
acetate in 88 %overall vyield. 2 FDVMS me = 406 (Merr] of.
free base). [err][Dl[err] = -17. = 0. 48, nethanol%i 25

anatysis Prepanationdof (2S)-(flodrmd4-indolyloxy)-3-(2,3,45-

60. 485 tetraé&ﬁfﬁilﬁ-3-benzaz%?in-B-yl)kt—propanol ethénédioate 5. 86
N 11.28 11. 32 WD 96/ 22290

PCT/ US96/ 00041
The title compound was prepared in similar fashion from

{S)-(+)-4-(oxiranylmethoxy)-1H-indole and 2,3,4,5-tetrahydro-
1H-3-benzazepine. The resulting free base was dissolved in
10 ethyl acetate, and precipitated with one equivalent of oxalic

acid in ethyl acetate in 73 % overall yield. FDMS m/e = 336
(M* of free base). 0[Dlgge = -14.17 (c = 0.61 , methanol).

analysis calculated found
C 64.78 64.48
H 6.14 5.84
N 6.57 6.64
15 Example 56

Preparation of (28)-{(-~}-1~-(4-indolyloxy}-3-(7,8-dimethoxy-
2,3,4,5-tetrahydro-1H-3-benzazepin-3-yl) -2-propanocl
ethanedioate

20 The title compound was prepared in similar fashion from
{S)-(+)-4- (oxiranylmethoxy)~1H-indole and 7, 8-dimethoxy-

- 2,3,4,5-tetrahydro-1H-3-benzazepine. The resulting free base
was dissolved in ethyl acetate, and precipitated with one
equivalent of oxzlic acid in etﬁyl acetate in 48 % overall

25 vyield. FDMS m/e = 396 (M* of free base). *[D]sgg = -9.34

(c = 0.47 , methanol).



- 69- Exampl e 47 Preparati on of
(2S)-(-)-1-(4-indolyl oxy)-3-(4-cyano-4- ——

phenyl pi peri di n-1-yl)-2-propanol et hanedi oat e 5 The title conpound
was prepared in simlar fashion from

(S) - (+) - 4- (oworesmaeet hoxy) - 1H i ndol e and 4-cyano- 4- PRESE0N96Y | di ne.
The resulting free base was dissolved in et hyl acetate, and
precipitated with one equival ent of oxalic acid in ethyl acetate in 57
%overall yield. FDM5S me = 10 375 (M%®+] of free base). [err][Dl[err] =
-12.76 (c = 0.48 , nethanol). anal ysi s

cal cul at ed f ound C 64.51

64. 37 anajysis calonlated foupdg

N 9.03 c 8.71 61.72 61.76 Exanpl e

48 15 Preparation of (2 -(-)-1-(4-| q%yloxy) 3- (45 hyglr oxy- 4- (4-
bronmophenyl ) pi peri di n-1-yl’) - 2- propanol ethanedi oate The title
compound was prepared in Hnilar fashicr 5.91
(S)-(+)-4-(oxiranyl net hoxy)-1Hi ndol e and 4 hydroxy-4-(4- 20

br omophenyl ) pi peridine. The resultin e was di ssol ved I n ethyl

acetate, and precipitated with one e oxalic acid in ethyl .
acetate in 80 Freparation/iafl d2SFphP -1- ‘4n#édel¥ﬂpxyﬂ448(ékTE#¥qhkﬂr°rree

base). a[D][err]273;4, §ﬁ£etrahQéro-ihlﬁihenﬁﬁﬁéﬁiﬂﬂﬁﬁyIX52-p€?panol

anal ysis _- cal cul at ed foun
59. 33 5 59. 54 etg‘a“e?imate 5. 66 5.56
N 6. 29 5.98

The title compound was prepared in similar fashion from
(S)=-(+)-4- (oxiranylmethoxy)-1H-indole and 6,7-dichloro-
2,3,4,5-tetrahydro~1H-3-benzazepine. The resulting free base

10 was dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 77 $ overall
yield. FDMS m/e = 405 (M* of free base). ®[Dlggg = -6.87

(c = 0.44 , methanol).

analysis calculated found
C 55.77 55.70
H 4.88 5.14
N : 5.65 5.69
15
Example 58
Preparation of (28)-(-)-1-(4-indolvyloxy)-3-(4-(2-
fluorophenyl)piperidin-1-yl)-2-propanol ethanedioate
20 The title compound was prepared in similar fashion from

(S) - (+) -4~ (oxiranylmethoxy)-1H-indole and 4-(2-
fluorcphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 40 % overall
25 yield. FDMS m/e = 368 (M* of free base). @(Dlsge = ~-12.31

(c = 0.61 , methanol).



WD 96/ 22290 PCT/ US96/ 00041
-70- Exanpl e 49 _Preparation of
(2S)-(-)-1-(4-indolyl oxy) - 3- (4- hydr oxy- 4- ( 3-

trifluoromethyl-4-chl orophenyl) pi peridin-1-yl)-2-propanol

et hanedi G Ge2290 The title conpound was prepar ed ROT/USHGHO4 f ashi on
from (S)-(+)-4-(oxiranyl net hoxy)-1Hi ndol e and 4- hydroxy-4-( 3-
trifluoronethyl -4-chl orophenyl) pi peridine. The resulting free base was
di ssolved in ethyl acetate, and preci?gitated with 10 one equival ent of
oxalic acid in ethyl acetate in 85 % overall yield. FDVM5 nle = 469
(Merr] of free base). [err][Dj[err] = -11.53 (¢ = 0.54 , nethanol).
anal ysi s cal camatysis cadgniiated found C '
53.72 53.53 ¢ 62.87 H 62.93 4.69 5.01
N . 5.01 4.83 _1 Exanpl e
50 PreparatlonHof (29)- (- ) 3: ?i |ndonon§31§ (4-spiro[ 9H

f1'uor ene- 9, 4' | hexanet h¥il enei ni no- 1- §k}12- pr opanol 5.9

et hanedi oat e 20 The title conpound was prepared in simlar fashion

from (S)-(+)-4- (oxiranylnetHQXﬁgﬁ%kggndole and 4-spiro[ 9H
fl uorene-9, 4' ] hexanet hyl enei m ne lting free base was
di ssolved in ewhpbaaaeiemepf d28)preti bt tatiodobyLoxpne - (4- (2equi val ent of

oxal i ¢ aci o iobRebgbhanf] Aihdr1084- Yo PhRIArofanoY | BibndiRiBee e = 432

(N[err] of free baSe 31-133[err]. err][D][err] =-10.78 (c =
0.43 - nethanol) anal ysi s calculated . f ound
C The. 44tle compoundOwd8 prepared in similar faldhion from 6.10
6.34 (S) - (+) -4~ (oxiranyImethoxy) -1H-ind018 and 4-(2- 4 91

methoxyphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one

10 equivalent of oxalic acid in ethyl acetate in 37% overall
vield. FDMS m/e = 380 (M* of free basel. «a[Dlggg = -14.83

(c = 0.81 , methanol).

analysis calculated . found
c . 63.82 63.87
H 6.43 6.58
N 5.95 5.53
15 Example 60

Preparation of (2S}-{-)-1-(4-indolyloxy)-3- _
{benzo[clspiro[benzodihydrofuran-1(3H),4'-piperidin}-3-one-
1'-yl)-2-propanol ethanedioate

20 The title compound was prepared in similar fashion from
(S)~(+) -4~ ({oxiranylmethoxy) -1H-indole and
benzo(c]lspiro[benzodihydrofuran-1(3H),4* -piperidin}-3-one.
The resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

§5 acetate in 87% overall yield. FDMS m/e = 442 (M* of free
base). o[Dlsggg = -2.92 (c = 1.02 , methanol).



WD 96/ 22290 PCT/ US96/ 00041
-71- Jerr] . . Exanpl e 51
Preparation of (2S)-(-)-1-(4- |ndonony) 3-(trans-4-(3- 5

hydr oxyphenyl ) - 3- et hyl - 4- pr opyl pi peri di n- 1-yl ) - 2- pr opanol

et hanedi oat qyg 96122290 The title conpound was prepared i NPETREINOOMAashi on
from (S)-(+)-4-(oxiranyl net hoxy)-1Hindole and trans-4-(3- 10

hydr oxyphenyl ) - 3- et hyl - 4- pr opyl pi peri di ne. The resulting free base was
di ssolved in ethyl acetate, and preciprvated wi th one equival ent of
oxalic acid in ethyl acetate in 79 % overall yield. np 116-118[err].
FDMS me = 422 (Merr] of free base). [err][D[err] =-9.85 (c = 1.02 ,
met hanol ). 15 analysisanal yskalculawed cul at ecfound  f ound

C 65. 61 C 65. 77 65.41 Hs5.31 7.08

7.09 5. 46 1

Exanpl e 52 Prepﬁratlon of (2§D3Q )-1-(4- |n30;9ony) 3-(3, 3-

di phenyl pyrrolidin-1-yl)-®-propanol etha?edi oate 20 5.03 The title

conpound was prepared in simlar fashion from

/\ OO

R group

Example 61
5 Preparation of (28)-(-)-1-(4-indolyloxy)-3-(5-
methoxyspiro[benzodihydrofuran-1(3H),4'-piperidin] -3-one-
1'-yl)~2-propanol ethanedioate

The title compound was prepared in similar fashion from
10  (S)-{+)-4- (oxiranylmethoxy)-1H-indole and 5-

' methoxyspiro[benzodihydrofuran-1(3H),4'-piperidin]-3-one. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 40% overall yield. mp 195-157°,

15 FDMS m/e = 422 (M* of free base).

analysis calculated found
c 60.93 60.61
H 5.51 5.89

N 5.47 5.71



(S)- (+)-4-(oxiranyl methoxy)-1Hindole and 3, 3- di phenyl pyrrolidi ne.

The resulting free base was dissolved jn efhyl .acetate, and
precipitated with one equival ent of oxalic WO 96/ 22290

PCT/ US96/ 00041 -72- acid in ethyl
acetate igpdsafdp overall yield. FDKS me = 412 (M ecripsssiodéatce base) .
np 193-194[err]. [err][D[err] =-9.11 (c = 0.33, nethanol).

anal ysi s cal cul at ed f ound C

69. 31 69. 06 -77- H 6. 02

5.94 N 5. 57 5.43 5

Exanpl e 53 . Preparati -(-)-1-(4-indol yl oxy) - 3- (4, 4-
di phenyl hexanet hyl enei m no-1-y ) ol ethanedi oate 10 The
ti'tl e compoun®rERrpEdpared f|2|$)5|(m11'h'r $-digngiodnlexphr3-(4- (4~
(S) - (+) - 4- (oxivraFihBBbReXNOxyHDHenyd Pbep&rih ih~-4~y1) -2 -propanol

di_phenyl hexanet hyl enei m ne. The resuldéﬁ de free base was di ssolved in
et hyl acetate, and precipitat ed® equi val ent of oxalic acid in
et hyl5 acetate in 60 %overall 15 vyield. FDM5 me = 440 (Merr] of free

base). np 1%'eIQ4:EQéfa:e ound ﬁé&]{)ﬂﬁaﬁ‘eﬁ in sPmiiax Cfash@.oﬁgfrorﬁﬁt hanol ) .
anal ysi s : 3 cul at e? ﬂkl

70. 17" (S)-(+)- 7éoﬁﬁrany methoxy) - -:LndoleHand 4-(4- 6 46

6.71 trlfluoromethoxyphdnyl)plperldlne{STQB resulting frgeobase

Exampl e gk Zssolved ifTéiR12hic0fa®d, (@ pretigiddbdd dakn! &xy) - 3- (4- (4'
10 equivalent of oxalic acid in ethyl acetate in 76 $ overall
yield. FDMS m/e = 434 (M* of free base). a[D]lggg = -13.45

(c = 1.04, methanol).

analysis calculated found
C 57.25 56.99
H 5.19 5.43
N 5.34 5.04
15 Example 63

Preparation of (28)-{(-)-1-(4-indolyloxy)-3-(4-(3,4-
methylenedioxy)phenyl)piperidin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
20 (S)-(+)-4-(oxiranylmethoxy)-1H-indole and 4-(3,4-
methylenedioxyphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 71 % overall

vield . FDMS m/e = 394 (M* of free base).
25 0o[D)lsgg = -15.73 (¢ = 1.02, methanol).

analysis calculated found

C 61.98 61.65
H . 5.82 5.89

N 5.78 5.44



met hyl phenyl ) pi peri di n-1-yl)-2-propanol ethanedi oate The title
conpound was prepared_in simlar fashion from .
(S)-(+)-4-(oxiranyl net hoxy)-1Hindole and 4-(4- 25

met hyl phenyl ) pi peri dine. The resulting free base was di ssol ved in ethyl
acetate, andwusgepptated with one equi val ent of oxal i crerrusbeiospset hyl
acetate in 78 % overal l yield. FDVs me = 364 (Merr] of free base).
[err][D][err] = -11.77 (c = 0.34 , nethanol). WO 96/ 22290
PCT/ US96/ 00041 -78- - 73-

anal ysi s cal cul at ed f ound C

66. 06 66. 19 6. 65 6.81
N . 6.16 Exandle 64 Exanpl e
55 Pr epar%FteIE@ﬁaéFO(‘Z?J; Kzsv ~1-{ 21 Hoindodxpxpl (3 #-425. 5

t et rahydr o- 1H 3- be RagReRy Npiperi d2n I OpPANQ-pebpanell @dlapedicate The

title corrpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl met hoxy)-1Hindole and 2, 3,4, 5-tetrahydro-
1H 3- benZazepi.ne. THEh&iftdgurempRpnd wasbprepared dnssimilar if@shaonefrgm

acetate, an%@gfﬁ)pl4t-abﬁﬂranﬁmetmwﬂum&meoanewlez:- aci d IB et )hyl
acetate in ra ase
[err][ D] [err nﬁrﬁyj. ‘}pf%lguﬁf GEJBMS ﬁﬁf‘ﬁ%\?ﬂ% %ree bé._';\i wag dlss°iv%<?1 rEISI S
cal cul ated ethyl acegsand, and preczpltated with one equivaleng4ofgoxalic

64.48 acid in ethyl &tetate in 74 %6.dbrall yield. wmpB4171-1720 .
N 10 FDfs e = 400 M+ ¥5%ree base). wIDIsgy = -13.51

(c = 1.04, met:hanol).

analysis calculated found
' c 68.56 68.28
H 6.16 6.45
N 5.71 5.51
Example 65
15 Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4-(4-

trifluoromethylphenyl)piperidin-1-yl)-2-propancl ethanedioate

The title compound was prepared in similar fashion from
{S)-{+)-4- (oxiranylmethoxy)-1H-indole and 4-(4-

20 trifluoromethylphenyl)piperidine. The resulting free.base was
dissolved in ethyl acetate, and precipitated with one
egquivalent of oxalic acid in ethyl acetate in 34 % overall
yield. FDMS m/e = 419 {(M* "of free base). «[Dlsgy = -10.15

{c = 0.47 , methanol).

25
analysis calculated found
Cc 59.05 - 59.04
H 5.35 ° 5.32

N 5.51 : 5.03



15 Exanpl e 56 Preparation of

(29)-(-)-1-(4-indolvloxy)-3-(7, 8-dinethoxy-
2,3,4,5-tetrahydro- 1H 3- benzazepi n- 3-yl ) - 2- pr opanol

et hanedi oat e 20 The title conpound was prepared in simlar fashion
from woO S22090) - 4- (oxi ranyl met hoxy) - 1H-indol e and 7, CATUSS6/H004Dy -
2,3,4,5-tetrahydro- 1H 3- benzazepi ne. The resulting free base was

di ssolved in ethyl acetate, and precipitated with one equi val ent of
oxalic acid in ethyl acetate in 48 %everall 25 yield. FDM5 nle = 396
(Merr] of free base). [err][D[err] = -9.34 (c = 0.47 , nethanol).

WD 96/ 22290 PCT/ US96/ 00041

-74- anal ysi s Exﬂmnl%ﬁ?%ulated f ound

C* cBrepgaration of (238) -Ag)-1-(4-indolyloxy)-3-{3,3~ 6. 21
6. 60 dimethylspiro[beﬁ%odlhydrofuranii(3@) 4'-p1per1d15]91'-yl)-2-

Exanpl e 57 Preparatio é fs éh%%eé é ndol yl oxy) - 3- (6, 7-di chl or o-
2,3,4,5-tetrahydro-1k¥3-ben ?8% £ ?B%anol 5

et hankdi oat e The title conpound was prepared in simlar fashion
from (S) (rﬁ)e 1€ 01 donpbL R HHX Yo B00h es BXId 26, £adhebh Ofxom

2,3,4,5- t 0- 1H 3- b nz esu free base 10 - was
dlssolved ﬁqé¥ﬁéT(%§ﬁﬁﬁ§V gﬁ?ﬁ#} F?gi ﬁé %one equi val ent of .
oxalic adxmethyésnytoH@@lzadehydrﬂﬁumn-d\iénal4 -pipeyidide] FON® me = 405
(Merr] deghiieenhasede Hale! bbb dfdddived OnBdthyl dceratl, 44na Net hanol).

10 precipitated with one equivalent of oxalic acid in ethyl

acetate in 52 % overall yield. . FDMS m/e = 406 (M* of
free base). ([Dlsgg = -11.87 (c = 0.72 , methanol).

analysis calculated found
C 65.31 65.28
H 6.50 6.58
N 5.64 5.43
15 Example 67

i Preparation of (2S)-{(-)-1~(4-indolyloxy)-3-
{spiro([benzodihydrothiophene-1(3H),4'-piperidin]-1'-yl)-2-
‘propanol ethanedioate

20 The title compound was prepared in similar fashion from
{S)-(+) -4~ (oxiranylmethoxy) -1H-indole and
spiro([benzodihydrothiophene-1(3H),4'- piperidine].The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

25 acetate in 70 % overall yield. FDMS m/e = 394 (M* of
free base). «[Dlsgy = -10.86 {(c = 0.40 , methanol}).

analysis calculated found
c 61.97 61.73
H 5.82 5.89

N 5.78 5.51



anal ysi s cal cul at ed f ound C

55. 77 55..70 H 4. 88
N 5. 65 5.69 15
Exanpl e 58 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(2-

5.

14

f 1 uor ophenylwgiogieiaegi n- 1-yl ) - 2- propanol et hanedi oate 20 PCT/USOG/OMR4L titl e

conpound was prepared in simlar fashion from (S) -

(+) - 4- (oxiranyl met hoxy) - 1Hi ndol e and 4-( 2- fl uor ophenyl) pi peri di ne.
The resulting free base was di ssol-8ed in ethyl acetate, and
precipitated with one equi val ent of oxalic acid in ethyl acetate in 40
% overall 25 vyield. FDVB M ew=.368 ggqerr] of free base). [err][D][err]
=-12.31 . (c = 0.61 , np(ﬁgﬁa\Q)// WD 96/ 22290

PCT/ US96/ 00041 —nN - 75-

anal ysi s cal cul at ed f C

62. 87 62. 93 R 04 6. 13
N 6. 11 5. 96 PrepaFra | on of

(2S)-(-)-1-(4-indolyl oxy)-3-(4-(2- .
met hoxyphenyl ) pi peri di n-1-yl) - 2- prjopanol et hafgdi oate 5 The title

conpound was prepared in simlar A3 .
(S)-(+)--4-(oxiranyl met hoxy)-1H i ndd
met hoxyphenyl ) pi peri di ne. The resul tNNg freedbase was - di ssolved in
acetate, and precipitated with 0
acetate in 37% overall yield. FDVE me = 380 (Merr] of fre

et hyl
et hyl
base) .

hion fro
and 4-

e 10

[err][D][err] = -14.83 (QE: 012158 nmet hanol ) .

Preparation of (2S)-(~)-1-{(4-indolyloxy)-3~-(4-(4-
5 fluorophenyl)piperidin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
{S)~(+)-4- (oxiranylmethoxy)}-1H-indole and 4-(4-
fluorophenyl)piperidine. The resulting freé base was

10 dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 30 % overall
vield. FOMS m/e = 369 (M* of free base). «a[Dlggy = -2.49

{c = 0.24, methanol).

analysis calculated found
o 62.87 62.61
H 5.94 5.73
N 6.11 5.82
15
Exanple 69
Preparation of {28)-(-)-1-(4-indolyloxy)-3-(4-(3-
methoxyphenyl)piperidin-1-yl)-2-propancol ethanedioate
20 The title compound was prepared in similar fashion from

({S) - {+)-4- {oxiranylmethoxy)-1H~indole and 4-(3-
methoxyphenyl)piperidine. The resulting free base was
dissclved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 30 % overall

equi val ent of oxalic acid in



anal ysi s cal cul at ed f ound C

63.82 63 87 . H 6. 43 6 58]
N 5.95 5.53 15 Exanpl e
60 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-
(benzo[ clwobémbienzodi hydr of uran- 1(3H), 4' - pi peri di n] - 3- AMEFUSHE/00041
"-yl)-2-propanol ethanedioate 20 The title conpound was prepared
in simlar fashion from (S)-(+)-4-(oxiranyl met hoxy)-1H i ndol e and
benzo[ c] spi r o[ benzodi hydr of uran- 1( 3HB14 - pi peri di n] - 3- one. The
resulting free base was dissolved in ethyl acetate, and precipitated
with one |vale bi C [ thy 5 et f. %%gggveral
yi el d. F lid ﬂ% %1?2 Q\/% 1%8]? &P[eer%rﬁ {é[err] =-2.92 (c =
1702 , ﬁé?)‘ 36 Me558RO1)
PCT/U896/00041 - 76-
anal ysi s cal cul . fo 65. 41
65. 31 &hfisis Aicylgted f%u‘h‘g N
5.26 5.03 [efr] 63.82 3.53
H 6.43 6.51
N 5.95 5.90
5 ° . Example 70

Preparation of (2S)-{-)-1-(4-indolyloxy}-3-(spiro[indane-
1,4'-piperidin]—l'fyl)—z-propanol ethanedioate

The title compound was prepared in similar fashion from
10 {S)-{+)-4-{oxiranylmethoxy)~1H-indole and spirof{indane-1,4°-
- piperidine]. The resulting free base was dissolved in ethyl
acetate, and precipitated with one equivalent of oxalic acid
in ethyl acetate in 76 % overall yield. mp 110-112°. FDMS
m/e = 376 (M* of free base). «[D]sgg = -11.60 (c = 0.46 ,

15 methanol)}.

analysis calculated found
C 66.94 66.64
H 6.48 6.52
N 6.00 6.05

N\

R group



Exanple 61 5 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(5-

nmet hoxyspi ro[ benzodi hydrofuran-1(3H). 4" -piperidin]-3-one-
The title conpound was prepared

in simlar fashion from10 (S)-(+)-4-(oxiranylnethoxy)-1Hindole and 5-

1'-yl)-2-propanol ethanedi oate

met hoxyspi r ojesyae@s hydr of uran- 1(3H), 4 - pi peridin] - 3-one.

free base was dissolved in ethyl acetate, and precipitated with one

equi val ent of oxalic acid in ethyl acetate in 40% overall vyield. np
195-197[err]. 15 FDVMS nle = 422 (M e+83-of free base).

anal ysi s cal cul at ed f ound C 60. 93

60. 61 H 5.89 N
5. 47 5. 71 s e

PCT/ US96/ 0004Breparation of (2S)-(-)-1-(4-indolyloxy)-37{mpiro[lH-indene-

Exanpl e 62 1, aPpppértdian -af -¢25) 2 {pophnod - etk adisye- 3- (4- (4-
trifl uoronmet hoxyphenyl) pi peridin-1-yl)-2-propanol

et hanedi oate 5 The title conpound was prepared in simlar fashion

TPETUS96/08085 Ul t i NQ

from S(S)-(+)The (mheanymmﬂmga)s pmepn;jgc_ﬂ gimsdmilagny.-fashion from
trifluoromet haxypheny gl PahY thétthoxde 110 8484 1" @ntir 881 PG FH-indendas

di ssolved in eshyl . acet @t g{'egﬂ% 1%5?@;15&'5}92 gg?\%;sré one &Pssoelq/lje'dv§lr1ent of |

oxalic acid tndetPiRe

ethyl acetate, and precipitated with one equivalent of oxalic

' acid in ethyl acetate in 80 % overall yield. mp 119-120°,
10 FDMS m/e = 374 (M* of free base). «[Dlsgg = -5.51 {(c = 0.47,°

methanol).
analysis calculated found
c 67.23 66.91
H 6.08 6.11
N 6.03 5.88

R group

15
Example 72
Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4-spiro[9H-
fluorene-9,4'}-piperidin-1-yl}-2-propancl ethanedioate
20 The title compound was prepared in similar fashion from

"{S)-{+)-4-{oxiranylmethoxy) -1H-indole and spirol[SH-fluorene-
9,4'-piperidine]. The resulting free base was dissolved in
ethyl acetate, and precipitated with one equivalent of oxalic
acid in ethyl acetate in 57% overall yield. mp 133-134°.

25 FDMS m/e = 424 (M* of free base). @[D]ggg = -9.15

(c = 0.50, methanol).



yield. FDM5 me = 434 (Merr] of free base). [err][Dl[err] = -13.45

(c.=1.04, nethanol). anal yvsi s calculated

f ound C 57. 25 56. 99

H 5.19 5.43 N - 5.34
5. 04 15wo 9622290 Exanpl e 63 PCT/ES%6[08044 ¢t | on of
(2S)-(-)-1-(4-indolyloxy)-3-(4-(3, 4-

met hyl enedi oxy) phenyl ) pi peri di n-1-yl)-2-propanol ethanedi oate

The title conpound was prepared in s8¥ | ar fashion from 20
(S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 4-(3, 4-

nmet hyl enedi oxyphenyl ) pi peri dine. The resulting free base was di ssol ved
in ethyl acetate, and precipitated with one equi val ent of oxalic acid"
iA ethyl acetate i RPPLYS38veral | c@lculgtedy = FDMSUR e = 394 (Merr] of
free base). 25 [err][®][err] = -1807682(c = 1.02,69.85t hanol ).

anal ysi s cal cul at ed f C

61.98 61. 65 H W H 6.08 5.82 5. 89
N 5.7 N 5.44 5-44 W0P98% 22290

PCT/"US96/ 00041 ) -78- . :
Exanpl e 64 Preparatio (-)-21-(4-indol yloxy)-3-(4-(2-
napht hyl ) pi peri di n-1-yl - 2-propafo anedi oat e 5 The title

conpound was Brepa¥atiam ofi q26ar (fladhi(dnindelyloxy) -3-(4-(3,4-
(S)- (8) - 4- ( BimeeRYkFBHIAY bipbridiel1eyand24ptdpancl ethapbdiodoepi peri di ne.
The resulting free base was di ssolved in
The title compound was prepared in similar fashion from
(S)~({+)-4- (oxiranylmethoxy)-1H-indole and 4-(3,4-
dimethoxyphenyl)piperidine. The resulting free base was
10 dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 82 % overall
yvield. FDMS m/e = 410 (M* of free base). [Dlsgg = -11.84

{c = 0.46 , methanol).

analysis calculated found
C 62.39 62.12
H 6.44 6.48
N 5.60 . 5.37
15-
Example 74
Preparation of (2S)-(-)-1-{4-indolyloxy)-3~(6-
chlorospiro[benzodihydrofuran-1(3H),4'-piperidin)-1*-yl)-2-
propanol ethanedioate
20

The title compound was prepared in similar fashion from
{S)-{+)-4- (oxiranylmethoxy)-1H-indole and 6-chlofospiro—
[benzodihydrofuran-1(3H),4*'-piperidine]. The reéulting-free

) 'base was dissolved in ethyl acetate, and precipitated with
25 one equivalent of oxalic acid in ethyl acetate in 68 %
overall yield. FDMS m/e = 412 (M* of free base). «[Dlsgg =

~5.60 {c = 0.36 , methanol).



ethyl acetate, and precipitated with one equival ent of oxalic acid in
ethyl acetate in 74 % overall yield. np. 171-172[err]. 10 FDVMS nme =

e —ae

400 (Merr] of free base). [err][Dl[err] = -13.51 (c = 1.04,

met hanol ) . anal ysi s cal cul at ed f ound

C wosEnso 68. 28 H  PCTNS96/00041 6. 16
6. 45 . N 5.71 5.51

Exanpl e 65 15 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(4-

trifluoronethyl phenyl) pi peridin-1-yl)-2-g#-opanol ethanedi oate
The title conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl net hoxy)-1Hindole and 4-(4- 20

trifluoronethyl phenyl ) pnpéy$is ne. Thalcudetedng freefpar@ was di ssol ved
in ethyl acetate, and preg pitated w tég one equi ggl gmt of oxalic acid
in ethyl acetate in 34 %%\gerall yi_sel q FDVB n1e5:9419 (Merr] of free
base). J[err][D[err] = -10.15 (c —"6.47 , methano‘ll). 25 :
anal ysi s calcul ated N f ound 5.57 $5.59 C
59. 05 59. 04 H 5.35
5.32 ) N. £ aiﬂlli 5.03 ' WO
96/ 22290 ' PCT/ US96/ 00041 .
-79- .Preparation of 1-(4-in@odypdsy 563~ (8-[1-phenylPrleaBati on of
(2S5)-(-)-1-(4-indol yl 0¥} a3sdp%rd14,5)decan-4-one] ) -2-propanol :
di met hyl sgi r ol benzodi hydr of ur%n-_ll(Sl-a , 4 -piperidin] I?L p;ll ) - 2-
propanol %®thanedi oate 5 The title conmpound was prepared in simlar
fashion from The title compound was prepared in similar fashion from
4-{oxiranylmethoxy)-1H-indole and i1-phenyl-1,3,8-
triazaspiro[4.5)decan-4-~one in 47% vield. FDMS m/e = 420.
mp 213-214°.
10
N
—N ‘/ | R group
u»—nn
o]
Example 76
Preparation of 1-(4-indolyloxy)}~3-([2-(1-methyl-1H-pyrrol-
15 2-yl)ethyl]amino) -2-propanol
The title compound was prepared in similar fashion from
4- (oxiranylmethoxy)-1H-indole and 2-{l-methyl-1H-pyrrol-2-
yl)ethylamine in 60% yield. FDMS m/e = 313. mp 105-106°.
20 : '
Example 77
Preparation of 1-(4-indolyloxy)-3-(4-phenylmethylpiperidin-1-
yl)-2-propancl ethanedioate
25 The title compound was prepared in similar fashion from

4- (oxiranylmethoxy)-1H-indole and 4-phenylmethylpiperidine.



(S)-(+)-4-(oxiranyl net hoxy)-1Hindol e and 3, 3-

di net hyl spi ro[ benzodi hydrofuran-1(3H)_, 4 -piperidine]. The resulting
free base was dissolved in ethyl acetate, and 10 precipitated with one
equi val ent of oxalic acid in ethyl acetate in 52 % overall yield.
FDMS 1 qygr (Merr] of free base). [err][D][erpcrAssddd87 (c =
0.72 , methanol). anal ysi s cal cul ated f ound
C 65. 31 65. 28 H 6. 50
6. 58 ' N -856. 64 5.43 15

Preparation of (2S)-(-)-1-(4-indolyloxy)-3-

5, AL U B bt

pr opanol prepared in simlar

f 4&shi on bremipitatgdwith+png.- qq»awa%eppnefH@%yyxaﬁwaﬁdbmee%n%}
spi rO[beaéedabudmtﬂm%olaheﬂail(ﬁfémdc FpMpeni¢li=nabAThE+ of freasul ting free

base was.di ssol ved %@%gﬁ acetate, and precipitated with one
eqU|vaIeﬁF §1 * oxWi in ethyl 25 acetate in 70 % overall vyield.
FDMS 5me = 394 (Merr] of free base). [err][D[err] =-10.86 (c = .
0.40 , nethanol) Examplel 781 s cal cul at ed f ound
C 61 . 5.82
5 89 lgreparanﬁn of (]257)—( ) - é tig-mdolyloxy) 55_'5&5 WO
" 96/ 22290 methoxysplro[benzod1hy§rofuran-1}3ﬂ) PCripsgsdimbay’ -yl) -2-
-80- [err] propanol ethanedioate

10
The tiﬁle compound was prepared in similar fashion from
{S)~-({+)~-4- (oxiranylmethoxy)-1H-indole and 5-
methoxyspiro(benzodihydrofuran-1(3H),4'-piperidine]l. The
resulting free base was dissolved in ethyl acetate, and
15 precipitated with one eguivalent of oxalic acid in ethyl

acetate in 86 % overall yield. FDMS m/e = 408 (M* of
free base). «[Dlggg = -23.58 (¢ = 0.51 , methanol).

analysis calculated found
o 62.64 _ 62.81
H 6.07 6.31
N 5.62 5.90
20 Example 7¢

Preparation of (28)-(-)-1-(4-indolyloxy)-3~(4-(3,4-
ethylenedioxy)phenyl)piperidin-1-yl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
25 (S)~({+)-4- (oxiranylmethoxy)-1H-indole and 4-(3,4-
ethylenedioxyphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 66 % overall _
vield . FDMS m/e = 408 (M* of free.base). a[D)jsgg = -9.39

30 (c = 0.53, methanol).



Exanpl e 68 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(4- 5

fl uorophenyl) pi peridin-1-yl)-2-propanol ethanedi oate The title
conmpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl met hoxy)-1Hi ndol e and 4-(4-

f1 uorophenyl widgRidesli Ne. The resulting free base was 10 dimcyAissedoosnh et hyl

acetate, and precipitated with one equi val ent of oxalic acid in ethyl
acetate in 30 % overall yield. FDMs nfe = 369 (Merr] of free base).
[err][D][err] = -2.49 (c = 0.24, rmﬁ&&uuﬂ). anal ysi s
cal cul at ed f ound : 62. 87 62. 61
H ' 5.94 5.73 6. 11

5.82 15 Pr epalysi®n of (&8culared- (4- |nddbyn@xy) 3-(4-(3-

met hoxyphenyl ) pi peri di n-1-¢yl ) - 2- propangs . & hanedi oat g2 _480 The title
conpound was prepared in gjmlar fashizﬂ gron1 5. 96
(S)-(+)-4-(oxiranylnethox?i 1H i ndol e & 4- ( 3- :

met hoxyphenyl ) pi peri di ne. NThe resul ti nd.f6Ree base was5.39 dissolved in
ethyl acetate, and precipitated with one equi val ent of oxalic acid in
ethyl acetate in 30 % overall E le 80

Preparation of (2S)-(-)-1-(4-indolyloxy)- 3 (4-
fluorospirol(benzodihydrofuran-1(3H),4'-piperidin]-3-one-1'-
5 vl) -2-propanocl ethanedioate

The title compound was prepared in similar fashion from
(S)-{+)-4~ (oxiranylmethoxy) -1H-indole and 4-
fluorospiro[benzodihydrofuran-1(3H),4'-piperidin]-3-one. The

10 resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

acetate in 88% overall yield. mp 222-223° . FDMS m/e =
410 (M* of free base). ®[Dlggs = -94.9 ( c= 0.52, methanol).

analysis calculated found
c 62.52 62.35
H 5.25 5.29
N 2.80 2.69
15
Example 81
Preparation of (28)-(-)-1-(4-indolyloxy)~3-(benzo[c])spiro-
[benzodihydrofuran-1(3H), 4'-piperidin]-1'-yl)-2-propanol
ethanedioate
20

The title compound was prepared in similar fashion from
(S)-(+)-4-(oxiranylmethoxy)-1H-indole and
benzo[c]spiro[benzodihydrofﬁran—l(3HIL4'-piperidine]. The
resulting free base was dissolved in ethyl acetate, and

25 precipitated with one equivalent of oxalic acid in ethyl

acetate in 73 % overall vield. FDMS m/e = 428 (M* of
free base). [Dlggg = ~31.5 (c = 0.54 , methanol).



WD 96/ 22290 PCT/ US96/ 00041
8l yvield——pp121-123 . FDMVS ~H8w=—38l—{(Merr] of free-base)}—8

[err][D][err] = -12.69 (c = 0.53, nethanol). anal ysi s

cal cul ated f ound _ C 63. 82 63. 59
H WO 96125903 6.51 N  PCT/USI6N00E o5

5.90 5 Exanple 70 Preparati on of
(2S)-(-)-1-(4-indolyl oxy)-3-(spiro[indane- 1,4
-piperidin)-1'-yl)-2-propanol ethandgdioate The title compound

was prepared in simlar fashion from 10
(S)-(+)-4-(oxiranyl met hoxy)-1Hindol e ang spirofindape-1,4'-
pi peri dine]. The r@8RF¥YPHY free Téiﬁgiﬁ§§gdissolv58uP et hyl acet at e,
and precipitated with®@ne equival ef.XF oxalic aéi?d42 in ethyl acetate in
76 % overall yield. ngp 110-112[errg g3 FDVS ghag = 376 (Merr] of free
base). J[err][D[err] = -11.60 (c = 0046 15 nethagcgg.

: C

anal ysi s cal cul ated . fournd4 66. 94
66. 64 H 6. 48 6.52 -
N 6. 00 6. 05gkafdile 82 WD 96/ 22290

PCT/ US96/ 00041 -82

Preparation of (2S)-(-)-1-(4-indolyloxy)-3-{3,4-dihydro-2-
oxospiro[naphthalene-1(2H),4'-piperidin]-1'-yl)-2-propanocl
- ethanedioate

The title compound was prepared in similar fashion from
(S)-(+}~4-(oxiranylmethoxy)-1H-indole and 3,4-dihydro-2-
oxospiro[naphthalene-l(ZH),4'-piperidine]. The resulting free

10 base was dissolved in ethyl acetate, and precipitated with
one equivalent of oxalic acid in ethyl acetate in 68%

overall yvield. FDMS m/e = 404 (M* of free base).
a[D]lsgg = -15.81 (¢ = 0.51 , methanol).

analysis calculated found
c 65.58 65.33
H 6.11 5.91
N 5.66 5.37
15
\.
—— X

\\____// R group



Exanple 71 Preparation of

(2S)-(-)-1-(4-indolyloxy)-3-(spiro[lH i ndene- L . _

1,4 -piperidin)-1"-yl)-2-propanol ethanedi oate 5 The title conpound
was prepared in simlar fashion from

(S)-(+)-4-(owwesenhosct hoxy) - 1H i ndol e and spiro[ 1H i ndene- PCT/US96/00041

1,4 -piperidinel.The resulting free base was dissolved in et hyl

acetate, and precipitated with one equival ent of oxalic acid in ethyl
acetate in 80 %overall yield. np 119-12H8rr]. 10 FDV5S nmle = 374 (Merr]
of free base). [err][D][err] = -5.51 (¢ = 0.47, met hanol ) .

anal ysi s cal cul at ed f ound C 67.23
66.91 H 6. 11

N 6 Rreparation of (283 - (- [3}714 indolyloxy)s-3-(3,4-dihydro-2-

Exanpl e 72 oxo- 7Pmephoﬁ}smrroclhabﬁﬂ)xa1eﬁe—h (dn ad%iﬂéi‘)iﬂlé.8$'14‘m[r4h20[ ?Ft |
fluorene-9,4']-piperidin-1-yl)- o] edi. gat e e title
conpound was prepared in simlar 43“%$%& EFﬁéégalo e

(S)- (+)-4-X oxi ranyl met hoxy) - 1Hi ndol e and spiro[ 9H f | uor ene-
9, 4' - pi peridine]. Thee viesyl tmmzxfrfdee:abaﬁﬂeymdﬂlmsehﬂfﬂaf Fashion€tFom

acetate, and ci pi_tat £ aof _o acid i.n ethyl
acetate in 57 )gvdeﬁal‘ll (Sglﬂd&ﬁm%qilgggfﬁf rﬁolezg é%dwgrQ % l\/[err]
of free base)’ 'T@WEPEé@El}anhtmlfBe 1(2H), & -piperidindianGhe.
resulting free base was dissolved in ethyl acetate, and
10 precipitated with one equivalent of oxalic acid in ethyl

acetate in 55% overall yield. FDMS m/e = 434 (M* of free
base). o[D]sgg = -5.55 (¢ = 0.54 , methanol).

analysis calculated found
(o 64.11 64.40
H 6.15 6.38
N 5.34 5.29
15 Example 84

Preparation of (2S)-(-}-1-(4-indolyloxy)-3-(4-
chlorospiro[benzodihydrofuran-1(3#),4 ' -piperidin}-3-one-1"-
yl)-2-propanol ethanedioate

20 . The title compound was prepared in similar fashion from
(S)~(+)-4- (oxiranylmethoxy)-1H-indole and 4-
chlorospiro[benzodihydrofuran-1(3H),4'-piperidin]-3-one. The
resulting free base was dissolved in ethyl acetate, and

-precipitated with one equivalent of oxalic acid in ethyl

25 acetate in 49% overall yield. mp 222-224° . FDMS m/e =

426 (M* of free base). 0[Dlsgg = -14.95 ( c= 0.54, methanol).

analysis calculated found
C 58.09 58.19
H 4.87 4.97

N 5.42 .5.53



WD 96/ 22290

PCT/ US96/ 00041

- 83- anal ysi s calcul ated _. f ound

C 70. 02 69. 85 H 5. 88
6. 08 5.44 5.29

Exanpl e v 96122290 Preparatlon of (2S)-(-)-1-(4-indol ptoms9enedt 4- ( 3, 4-
di met hoxyphenyl ) pi peri di n-1-yl) - 2- propanol et hanedi oat e The
title conpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl met hoxy) - 1H i ndol-8%and 4- (3, 4-

di met hoxyphenyl ) pi peri dine. The resulting free base was 10 dissolved in
ethyl acetate, and precipitated w e equi val ent of oxalic acid in
ethyl acetate in 82 % overall DVMS me = 410 (Merr] of free
base). [ePrppPay3than of (23)giu-)-1- (Gclndelykny)nérﬁén6h§°r°splr°‘

anal ysi s [bészsdilhyiaedfuran-1 (3H)qundpiperidin] -3-one-1'-y1§-2-

32'39 562612 proga§9112§hadgdioate 6. 44 6.48
ExanpPe 74 Preparation of (2S)-(-)-1- (4-indolyloxy) -3-(6-

chl or ospi r o[ bepgogi fryel rd-'lfnipbaﬂd 1&§é'|)px‘épa&'eﬂeih dsini1bry EhsBion from

pr opanol

siml

ound was prepared in

ar f‘%ﬂﬁgﬁ k g?ﬁlranylf%?h?:%) 4&}(16'?9?% 'gfgrazoxy) 1H i ndol e and

6- chl or owhilogospiro [henzedd by dyofwian-d{ 38} 34) cpipgridéni dinede. The resul ti ng
redR1@ iNgSEFie Hlskedal ruﬁéaiveacghaé&yla%eeaeél pak@ted with 25

free

yi el d.

5

one 9L el P Ty S eed e BECHERL AL T eonEpL YOS

nethano|)acetate in 45% overall yield. mp 147 148° .

FDMS m/e = 426 (M* of free base). ®[Dlggg = -9.74
{c= 0.72, methanol).

analysis calculated found
C 58.09 58.31
H 4.87 4.73
N 5.42 5.79
15
Example 86
Preparation of (2S)-{-)-1-(4-indolyloxy)-3~
(benzo[e}spiro[benzodihydrofuran-1(34),4'-piperidin}-3-one-
1'~yl)-2-propanol
20

The title compound was prepared in similar fashion from
(S)-({+)-4~-({oxiranylmethoxy) -1H-indole and
benzo[elspirolbenzodihydrofuran-1(3H),4'-piperidin]-3-one in
80% yield. mp 170-172°. FDMS m/e = 442 (M* of free base).

25 «[D)sgyg = ~38.1 (¢ =0.55 , methanol).

analysis calculated found
c 73.29 72.97
H 5.92 5.83

N 6.33 6.05



WD 96/ 22290 PCT/ US96/ 00041

- 84- __analysis cal cul at ed _fFound C
59.70 59. 62 . H 5.41 5.19

N 5. 57 5.59 . Preparation of

1- (4-indol yl Wg‘ggaﬁ& [ 1- phenyl -1, 3, 8- PCT/US96/00041
triazaspiro[4.5] decan-4-one])-2-propanol 5 The title conpound was
prepared in simlar fashion from 4- (oxi ranyl met hoxy) - 1Hi ndol e and

1- phenyl -1, 3, 8- triazaspiro[4.5]decaip04-one in 47%yield. FDVBE nfe =
420. np 213-214[err]. 10 [err]

Exanpl e 76 Preparatio f 1-(4-indolyloxy)-3-([2-(1-nethyl-1H pyrrol-
15 2-yl ) efhyl )m'. - 2- pr opanol The title
conpound was prepared in |\ mlagn fashion from

R group
Example 87
Preparation of (2S8)-(~)-1-{4-indolyloxy)-3-(1,5-
5 dihydrospiro[4B-2-benzopyran-1,4'-piperidin}-1*'-yl)-2-

propanol ethanedioate

The title compound was prepared in similar fashion from
(S)~-(+)~4- (oxiranylmethoxy) -1H~indole and 1,5-
10 dihydrospirol[4H-2-benzopyran-1,4'-piperidine]. The resulting
free base was dissolved in ethyl acetate, and precipitated
with one equivalent of oxalic acid in ethyl acetate in 58 %

overall yvield. FDMS m/e = 392 (M* of free base).
a[D]lsge = -23.56 (¢ = 0.51 , methanol).

15
analysis calculated found
(of 64.72 65.09
H 6.27 6.44
N 5.81 6.14

WY,
\\___d/’ llgm@p



“4- (oxi ranyl nmet hoxy) - 1Hi ndol e and 2- (1-nethyl-1H pyrrol -2-
yl)ethylanine in 60%yield FDMS me = 2313._.10p 105-106._20

Exanpl e 77 Preparation of

1- (4-indol yl oxy) - 3- (4- phenylnethylplperldln 1-

yl) - 2- pr Qpg 92t hanedi oat e 25 The title conpouCTRISWPHpared i n
simlar fashion from 4- (oxi ranyl net hoxy) - 1Hi ndol e and

4- phenyl net hyl pi peri di ne. WO 96/ 22290

PCT/ US96/ 00041 -91- - 85- The resulting
free base was dissolved in ethyl acetate, and precipitated with one
equi val ent of oxalic acid in ethy ate in 52@6overall yi el d. FDVB

me = 364 (M- of free base). 5 Exanpl e 78
Preparatloﬂr@pat26§04-gf.12§h Kntkﬂsmﬁrgypogy%gxy) -3-(4-methoxyspiro-
met hoxyspi r o] pseieedinyar ofwFa1-14G3) 4 4-pipereidia] AB -bneyl )-y2) -2-

propanol ethanedi oate 10 (S)pfggaQP{|iﬁ?hhgfggg%ound was prepared in

simlar fashion from oxy) - 1H i ndol e and 5-
nethox?splro[benzodlhydrofuran 1(3H), 4" -piperidine]. The resul ting

free base Was ¢héssied cbﬁpeﬁﬁwlwaaé:gx%bareanﬁz Jdimmaecwsmiadxecfrmth one

equi-val ent 0 acid el ate % overall yi el d.
FDVS 'rﬂe(s‘? 68%‘4('!\}[% Ffm%#"“e&m’%&r e&"’béﬁé 1€ ’}éir?][D] err] = -23.58 (c =
0.51 , rretnhahoxgspuo[benzodlhydrofuraanél{ym &' -plpeo;aﬂml whe. The {ound -

g - resufdify free base wé? Blksolved in ethyl acet%t% and .6.07
Exanp?% 7§rec1p1tated with one equivalent of oxalic acid in ethél
acetate in 83% overall yield. mp 204-205° . FDMS m/e =

422 (M* of free base). &[Dlsgg = -8.62 (c= 0.58, methanol).

analysis calculated found
c 60.93 61.13
H 5.51 5.55
N 5.47 - 5.69
15 , Example 89

Preparation of {2S)-{-)-1-({4-indolyloxy)-3-
{benzo[e]spirolbenzodihydrofuran-1(3H),4'-piperidin)-1*'-yl)-~
2-propanocl ethanedioate

20 The title compound was prepared in similar fashion from
(S)~(+)~4- (oxiranylmethoxy)-1H~indole and
benzo[elspiro[benzodihydrofuran-1(3H),4'-piperidine]. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

25 acetate in 83 % overall yield. FDMS m/e = 428 (M* of
free base). @[Dlsgg = -5.65 (c = 0.53 , methanol).

analysis calculated found
o . 67.17 66.99
H 5.83 5.92

N 5.40 5.66



Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(3, 4-

et hyl enedi oxy) phenyl )piperidin-1-yl)-2-propanol ethanedi oate The
title conpound was prepared in siml.ar fashion from 25

(S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 4-(3, 4-

et hyl enedi oxywinegmekdopi peri di ne. The resulting free base wasPCT/USSS810| ved
In ethyl acetate, and precipitated with one equi val ent of oxalic acid
in ethyl acetate in 66 % overall yield . FDM5s me = 408 (Merr] of
free base) [err] [Di[err] =-9.39 30 -$2-= 0.53, nethanol).

WD 96/ 22290 PCT/ US96/ 00041

- 86- anal ysi s W f ound
: 62. 46 H

C - 62. 64 : -
5. 96 Prepgration of (2S)s{gh-1-(4-indolyloxydo3-(6-~
]IcEi(arrpI e 80 b metraoxﬁsgiE]?Qbéﬁﬁd(ﬂ%dibfﬁfﬁ)-f( (-3)H)1]4(‘4pi.ﬁ§|ﬂidﬁlrgx-33)-oﬁe(ﬂ‘-

uor ospi r o[ benzodi hydr of uran-1(3 Y- Pl |.diR] -3-one-1'- 5 '
yl)-2-propanol ethanedi oate yi) ?hﬁre‘%‘ﬁq{og conmpound was prepared in
similar faghion from (S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 4-
f 1 uorospi r o[ benzodrhe df idf1¢r @Bmpbid .whs Prepatréd Nim FifAtar THesHidn kesH! ting

free base was dissolved in ethyl acetate. an recipitated with one
equi val ent of (g>5<a TJC ‘gg‘i"&‘lfﬁ;‘%%/’ﬁ?‘r%"yq ggef’%?oelﬁ ﬁm§8A) overal |l yield. np
222-223[ err] meFupxyspire [benzodifmoirafyranr] (3H) f4'epibaxidin]-SopneD| [&rr] =
-94.9 ( c= 0558, meidmaol ) . mp 167-168° . FoMs mrRaLydrs (M+ ofCéléell ated

found 10 base). a[Dlsgs = -97.0 ( c£% B, methanol) 52 3°

6. 07

analysis calculated found
C 68.23 68.52
H 6.20 6.36
N 6.63 6.41
Example 91

Preparation of (28)-(-)-1-(4-indolyloxy)-3-(6-
15 methylspirol[benzodihydrofuran-1(3H),4'-piperidin]}-3-one-1'-
v1)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
(S}-(+)-4- (oxiranylmethoxy)-1H-indole and 6-
20 methylspiro{benzodihydrofuran-1(3H),4'-piperidin]-3-one. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 96% overall yield.  mp 227-228° . FDMS m/e =
406 (M* of free base). ®[D)sgg = -93.1 (c= 0.57, methanol).

25
analysis " calculated found
c 62.90- 62.66
H 5.68 5.80

N 5.64 . 5.72



H 5.25 5.29 N 2. 80
2.69 15 L Exampl e 81 Prepar ation of
(2S)-(-)-1-(4-1indol yl oxy)-3-(benzo[ c] spiro-

[ benzodi hydrof uran-1(3H), 4" -pi peridin]-1"-yl)-2-propanol

et hanediypgbgazés The title conpound was preparrefaisssaondti | ar
fashion from (S)-(+)-4-(oxiranyl net hoxy)-1Hi ndol e and

benzo[ c] spi ro[ benzodi hydrofuran-1(3H), 4" -piperidine]. The resul ting
free base was dissolved in ethyl ace¢mate, and 25 precipitated wth one
equi val ent of oxalic acid in ethyl acetate in 73 % overall yield.
FDMS nfe = 428 (Merr] of %ES&%?%;@%' [err][Dj[err] =-31.5 (c = 0.54
, et hanol ). 0 _

PCT/ US96/ 00041 Preparation of (2S)-(-}-1-(4-indolyloxy)-3-(6-87-

anal ysi s metho:%;ﬁ%b@ﬂzodihydroffﬁ!aﬂ—1 (3#),4' -piperidin]-1'-y1)-2€
67.17 67. 42 5.83

6. 04 propjpol ethanediogte 5. 55

Exanpbe 82 _ Preparation of

(29)- (“)El'(ﬁ?hgd@id’ﬂéi)@g)n Szﬁé,vfaéj'dﬂclég&?eajinlsimilar fashil.on fro c
oxospi r o[, napht ha| ene-, - pi per.idLnl-1'-yl)-2-propano L
ethanedidﬁ?é{+ -A-{Lxxfgny methé§J$ﬁéHFFP %}%d%ﬁ%@%d was prepared in sinilar

f ashi on imethoxyspirc[benzohydrgfutaneli(Bihyd mutilpexyiidet i nddlee and
3, 4-di hy%gaiung free base a&gsa&ggah%ahfﬂaé&aa- LcgEhed, -dhperidine] . The

resultin ree. ,1% base was .di ssolved I'n ethyl  acetate, and

prec?éit £g1ipitared with one equvalent,gf cpalic @f&%itnaEHQY% n et hyl

acet ate iace68%e in 59 % ovenakl gtilely.el d. FDMSDive =1 ¢0& 404r [ err] of free
base). free base). [@IDIddd] EecT]0F (clB 8ls6C, mdkhahol) (et hanol ).

analysis calculated found
c _ 62.64 62.79
H 6.07 6.16
N 5.62 5.83
15 Example 93

Preparation of (2S}-(-}-1-(4-indolyloxy)-3-(6-
methylspiro[benzodihydrofuran-1(3H),4'-piperidin}-1'-yl)-2-
propanol ethanedioate

20 The title compound was prepared in similar fashion from
(S)-({+)~4- (oxiranylmethoxy) -1H-indole and 6-
methylspiro(benzodihydrofuran-1(3H) ,4'-piperidine]. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

25 acetate in 77 % overall vield. FDMS m/e = 392 (Mt of
free base).
a[D]lggg = -21.47 (c = 0.56' , methanol).

analysis calculated _ found
C 64.72 63.79
H 6.27 6.28

N 5.81 5.59



anal ysi s cal cul at ed f ound C

65. 58 65.33 . - H 6.11
5.91 N 5. 66 5. 37 15
[err] VO 96/ 22290 -

PCT/ US96/ 000 - 88- PCT/US96/00041
Exanpl e 83 Erepar ation of (2S)-(-)-1-(4-indolyloxy)-3-(3,4-dihydro-2-
0xo0- 7- met hoxyspi r o[ napht hal ene- 1(2H), 4' -pi peridin]-1"-yl)-2-

propanol ethanedioate 5 The t-o#le conpound was prepared in
simlar fashion from (S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and

3, 4- di hydr o- 2- oxo- 7- met hoxyspi rpgl %Ehtﬂﬁl ene-1(2H), 4' - pi peri di ne].
The resulting free base was dis et hyl acetate, and 10

preci pitated w th onerepariardbenof of2xdl-)clatd dindolatlioxy) -3~ (4cetate in 55%
overal | vyiel dmetho%rd"f‘ﬂénzoé%y&f&ﬁfﬂab i3k e -plpebﬁafﬁ] 1'[-‘%.0]—@'31 [err]

= -5.55 (¢ = 0.54 ,” nethanol). nal ysi s cal cul at ed

f ound C propanol 6glt:l-f_'sfxechoat@:l 64. 40

H 5 6. 15 6. 38 N 5.34 .

(52%)9 (1)5 1- (4] d I e title co {;und I akeldtin 51m11acf rfa(s:i.h f:‘i‘pﬁ"cﬁ\{l'(glr_lb 0f4
ndol. yl ox Qr spi r enzodi hydr of ur an-

- pi peri.di n] - 3t *i""l lgz)urang( echoxy) E %éfﬁ ‘p ethanedi oate 20

The title conm}rwky\sasr@rlgrmndihydrsfmdx&rl (Bas ha orpipearidine] .  The
(S) - (+) - 4- (O &N HBT BPXY Jraldd (BE0aEs&8 el in ethyl acetate, and
10 precipitated with one equivalent of oxalic acid in ethyl

acetate in 84 ¥ overall yield. FDMS m/e = 408 (M* of
free base}. o[D]ggg = -16.60 (c = 0.54 , methanol).

analysis calculated found
C 62.64 62.38
H 6.07 5.91
N 5.62 5.47
15 . Example 95

Preparation of (28)-(-)-1-{4-indolyloxy)-3-(spirol[3H-2-
benzopyran-3,4'-piperidin]-1(4H)-3-one-1'-yl)-2- propanol
ethanedioate

20 The title compound was prepared in similar fashion from
{S)-(+) -4~ (oxiranvlmethoxy) -1H-indole and spiro[3H-2-
benzopyran-3,4'-piperidin])-1(4H)~-3-one .The resulting free
base was dissolved in ethyl acetate, and precipitated with
one equivalent of oxalic acid in ethyl acetate in 81 %

25 overall yield. FDMS m/e = 406 (M* of free base).
x[D)ggg = -17.61 (c = 0.51 , methanol).

analysis calculated found

C 62.90 62.65
H ) 5.68 5.44

N 5.64 5.41



chl or ospi r o[ benzodi hydr of uran-1(3H), 4' - pi peri di n] -3-one. The resul ting

free base was dissolved in ethyl acetate. and precipitated with gne
equi val ent of oxalic acid in ethyl 25 acetate in 49% overall" yield. np
222-224[err] . FDM5 me = 426 (Merr] of free base). [err][D][err] =
-14.95 ( Wwoekhaée nethanol). . anal ysi s pCT/USYS/MMIC Ul at ed

f ound C 58.09 58.19

H _ 4.87 4.97 N 5.42
5.53 WD 96/ 22290 -95-

PCT/ US96/ 00041 - 89-

Preparation of (2S)- -1- (4 i ndol ylgxy) - 3- (6- chl or ospi r o-

[ benzodi hydr of ur an- 1( -p|ov d¢n] -3-one-1"-yl)-2-

pr opanol et hanedi oate The title conpound was prepared in

simlar fashion frcrey (S)
chlorosplro(benzodlhydﬁofurzﬁ
free base was dissol ve th

equi val ent of oxalic acid in ethyl

\rldln] 3- om roupne resul ting.
ond 10 precipitated with one
acefate in 45% overall yield.

147-148[ err]. FDVS me = 426 ( of free base). [err][D[err] =

-9.74 (c= 0.72, nethanol). anal ysi s .cal cul ated
f ound C 58, 09 58. 31

I 4.87 s, 7xample"8 N 5. 42

5.79 15 _ Preparatlon of (25)-(-)-1Exédnl3doxy)-3-1(5-

Prepar gt | O'I:rﬁf r(o% Iﬁeﬂz&f@x)a%ﬁéﬂ-%yﬁea%& 4)- §1pé£ed14ﬂ -3-one-1'-

elsplro[benzo
2-propano ethane ioate

The title compound was prepared in similar fashion from
(S)-(+)-4~- (oxiranylmethoxy}-1H-indole and 5-

10 chlorospiro(benzodihydrofuran-1(3H),4'-piperidin]}-3-one. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 87% overall yield. mp 222-224° {(decomp) . FDMS
m/e = 426 (M* of free base). O[Dlsgg = -50.6

15 {c= 0.57, methanol}.

analysis calculated found

Cc 58.09 58.36

H 4.87 4.73

N 5.42 5.57
Example 07

' Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(5-
20 chlorospiro{benzodihydrofuran-1(3H),4'-piperidin]-1'-y1l)-2-
propancol ethanedioate

The title compound was prepared in similar fashion from
{S)-{+)-4-(oxiranylmethoxy)-1H-indole and 5-
25 chlorospiro[benzodihydrofuran-1(3H),4'-piperidine}. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl



-yl)-2-propanol 20 The title conpound was prepared in simlar
fashion from (S)-(+)-4- (oxiranyl met hoxy) - 1Hi ndol e and
benzo[ e] spi r o[ benzodi hydr of uran-1(3H), 4' - pi peridin]-3-one in 80%
yield. np 170-172. FDM5S me = 442 (Merr] of free base). 25

[err][D][errwoosriddel (c =0.55 , nethanol). PCT/ABS/00641 S
cal cul at ed f ound C 73. 29

72.97 H 5.92 5.83

N 6. 33 6. 05 -96- WO 96/ 22290

PCT/ US96/ 00041 -90- [err]

Exanpl e 87 2&-5 R § tlﬁ‘p%{gll(ésglé) 11=( -mdgl yI OHZ) ﬁ (1 5- 5

di hydr ospi ro[ %en opyr e in]-1
pr o%anol et hafB8F BRSE 9P B sis Thet M (& 5mPodHd: v%%"}tﬂ"é’&éred in simlar

fashion from (S)-(+)-4-(oxiranyl met hoxy)-1Hindole and 1,5- 10
di hydr ospi ro[ 4H 2- benzo%a§9§}s4' - pi pggi'cqliﬁ%]ea The ref%ldlngi ng

o 59.70 59.53

H 5.41 5.42

N 5.57 5.67

5 Example 98
Preparation of (28)-(-)-1-(4-indolyloxy}-3-(1,4-~
dihydrospiro[3H-2-benzopyran-3, 4'-piperidin]-1'-yl)-2-
propancl ethanedioate

10 The title compound was prepared in similar fashion from
{S)-(+}-4~ (oxiranylmethoxy)-1K-indole and 1,4-
dihydrospiro[3H-2-benzopyran-3, 4’ -piperidine].The resulting
free base was dissolved in ethyl acetate, and precipitated
with one equivalent of oxalic acid in ethyl acetate in 78 %

15 owverall yield. FDMS m/e = 392 (M* of free base).
@[Dlsgg = -12.34 (c = 0.57, methanol).

analysis calculated found-
C 64.72 64.75
H 6.27 6.08
N 5.81 . 5.82
R group

"0’



free base was dissolved in ethyl acetate, and precipitated w th one
equivalent of oxalic acid in ethyl acetate in 58 %  qverall yield

FDMS me = 392 (Merr] of free base). [err][D][err] = -23.56 (¢ = 0.51
, methanol). 15 anal ysi s cal cul at ed f ound

C wo 96r$h290° 65. 09 H PCT/GEOE/H004] 6. 44
N 5.81 6.14 [err] _ WD 96/ 22290 '

PCT/ US96/ 00041 -91-

Exanple 88 - Preparation of (2S)-497¢- 1-(4-indol yl oxy) - 3- (4- net hoxyspi r o-
[ benzodi hydrofuran-1 (3H), 4' -piperidin]-3-one-1"-yl)-2-

propanol ethanedi oate 5 fqi t conpound was prepared in S|n1Iar
fashion from (S)-(+)-4-(oxir )-1Hindol e and 4-

met hoxyspi refenarasdenydf ot utémindodyioxy | B pepigphPE 32 thanzopEan-  resul ting

free base wag, i S?Pﬂ;éiefh:dﬂ] -el b)) - ncaieatie ~yanErdfand ethiafed dbeck Wi th one
equi val ent of oxalic acid in ethyl acetate in 83% overall yield

204- 205[err] . FDVB mfe = 422 (Merr] of free base). [err][D][err]nE
-8.625 (c= 0. 38 soduthancdf . 1-chloro-3-(1H-indolgndtgxy)propanega| cul at ed
found  spiro[3H-2-benzopyran-3,4' -piperidind31(4H)-3-ondhnd33

E 69 15equ1v;ieg%s of. potasslu% ggrbonath%anﬁth%E}trlfg was heated 5. 47

Pr epar at i atn xefE1aRSfor-32 Th.( 4- Theohikoxse was cooled, diluted with

( benzo[ e] sy 10[peRALE ! Ny A 3RgdhBE) 1alexPiBE s8bddated ¥ha-washed

roq anol t hanedi oat
-P % 6% bflne. %he crude residue was purified by silica gel

chromatography {(dichloromethane/ 5% methancl in

dichloromethane gradient eluent). The resulting free base

was dissolved in ethyl acetate and precipitated with one

eguivalent of oxalic acid in ethyl acetate, to give the title
15 compound in 53% overall yield . FDMS m/e = 390 (M* of

free base).

analysis calculated found
c 64.99 65.28
H 5.87 5.95
N 5.83 5.99
Example 100
20 Preparation of 1l-(4-indolyloxy)-3-(l-adamantylamino)-2-

propancl hydrochloride

A mixture of 4-(oxiranylmethoxy)-1H-indole (0.946 g, 5
mmol) and l-adamantylamine (1.51g, 10 mmol) in methanol (25
25 mL) was heated to reflux for 18 h. The methanol was
evaporated and flash chromatography [silica gei, methylene
chloride/methanol/ammonium hydroxide (100/10/0.5)] yielded
1.49 g solid. Crystallization as the hydrochloride salt from
ethyl acetate/methanol provided 1.47 g of colorless crystals
30 (one mole of ethyl acetate bound to crystals). Mp 159-161°C.
Mass spectrum, m* = 340. Anal (C2sH37ClN204) theory C,
64.57; H, 8.02; N, 6.02; found C, 64.71; H, 7.88; N, 6.30.



20 The title conmpound was prepared in simlar fashion from
(S)-(+)-4-(oxiranyl methoxy)-1Hindol e and

benzo[ e] spi r o[ benzodi hydr of ur an- 1(3FD 4' - plperldlne] The resul ting
free base was dissolved in ethyl acetate, and precipitated with one
equi val ent ofw@uygdhép acid in ethyl 25 acetate in 83 % oveperisyoood.
FDMS nfe = 428 (Merr] of free base). [err][Dl[err] = -5.65 (c =
0.53 , nethanol). : : anal ysi s cal cul at ed f ound
C 67. 17 66. 99 -98- H 5. 83
5.92 N 5.40 5. 66 WO
96/ 22290 PCT/ US96/ 00041

-92- Preparati on of

(259 (-)-1-(4- |ndo|y|R§ggargnégn of (28)-(-)-1-(4-indolyloxy}-3-(1-
net hoxyspi r o[ benzodi hy drgamaaty ldmito )42 -pBbp@rid M ingkrdchléride

yl.)-2-propanol 5 The title conpound was prepared in simlar

fashion from (S)-(+)-4-(oxiranyl met hoxy)-1H i ndol e and 6-

met hoxyspi So[benzoai mivureofn (8} SH) 4 - (xirrhyilmgtinxyne lH-{pdole (158§,

yield — np 1674 aeﬂ.@rr]and E%mé’ﬂ@l-an&%@ ({ Mg, 110fmbL Peirl Grechans)

[err][Dt[err] 50 mz h g I?i 8 h. Th anaIyS|s

cal cul at ed ( LUvas cated €6’ reflux orc; e mec%gngﬁgw

68. 52 evaporated and flash chromat®g2@phy [silica gél3emethylene

31 d@%@%;de/methanol/gmﬂén m h droxlde flqO/IO/O 5)] yielded Exanple
10 2. 4Be argi &”‘ rygtalllzgtlon as thé’ﬁ@é%géklorgég salt from

ethyl acetate/methanol provided 1.68 g of colorless crystals

(one mole of ethyl acetate bound to crystals). Mp 94 °C.

Mass spectrum, m* = 341. [@] 3%, = -52.4° (C= 0.01 g/mL,

MeOH). Anal (C25H37C1N204) theory C, 64.57; H, 8.02; N, 6.02;
15 found C, 64.80; H, 8.04; N, 6.22.

Example 102
Preparation of 1l-{4-indolyloxy)-3-(2-adamantylamino)-2-
propanol hydrochloride
20
A mixture of 4-{oxiranylmethoxy)-1lH-indole (0.927 g, 4.9
mmol) and 2-adamantylamine {(0.808g, 5.3 mmol) in methanol (25
mlL) was heated to reflux for 18 h. The methanol was
evaporated and flash chromatography [silica gel, methylene
25 chloride/methanol (85/15)] yielded 0.855 g oil.
Crystallization as the hydrochloride salt from ethyl
acetate/methanol provided 0.62 g of colorless crystals.
Mp > 250 - °C. Mass spectrum, m* = 340. Anal (C23H29C1IN202)
theory C, 66.92; H, 7.75; N, 7.43; found C, 66.92; H, 7.78;
30 N, 7.27.

Exanmple 103
Preparation pf (2R)-(+)-1-(4-indolyloxy)-3-(1-
adamantylamino) -2 -propanol hydrochloride
35 '
A mixture of (R)-(-)-4-{oxiranylmethoxy)-1H-indole (1.89
g, 10 mmol) and l-adamantylamine {1.66g, 11 mmol) in methanol



15 met hyl spi ro[ benzodi hydr of uran- 1(3H), 4' - pi peri di n] - 3-one-1' -

yl ) -2-propanol ethapedioate —The title conpound was prepared in
simlar fashion from (S)-(+)-4-(oxiranyl met hoxy)-1Hindol e and 6- 20
met hyl spi ro[ benzodi hydr of uran- 1(3H), 4' - pi peri di n] -3-one. The resul ting
free basewoasnmsssol ved in ethyl acetate, and preci prCRAUSIN0ANME h one
equi val ent of oxalic acid in ethyl acetate in 96% overall yield.
227-228[err] . FDM5S me = 406 (Merr] of free base). [err][D] [err] =
-93.1 (c= 0.57, nethanol). 25 -99- anal ysi s cal cul at ed

f ound C 62. 90 62. 66

H 46 5.64

5 7 - (50 "E"v\%aﬁ 67%%t2e9d0 to 2ePPux for 18 h. The methldnol was

PCT/ US96/ cR{@Pprated and flash chromatography (silica gej; methylene
Exanpl e 92chlor1de/methaxibbmahham lnafd:(o’éﬁﬁe( {100/101F0 /544! yiekged 3- ( 6-
et hoxyspi Zﬁ?' hygﬁf’ééérﬁ'izééiﬁﬁ as ﬁheohgﬂ'bgﬁlgﬂnjde ¥h) ¢ 2rom .

pr opanal %‘nan di oat nmpound was prep arednl n simlar
fashi o frefhyl acgtpteinethangli PEAVIGRd HoXy) 91PFi FRIATI e88dCEYstals :
met hoxyspi ra{@m&dbhydtwyrmﬁtawoénd P rydrags) . MMe 95 °cresulting
free base yas dineeekufd gﬁu et @4'0 ac%flt;e:“s and, 40 1o pfEcCiiphayepr, Wi t h one

equi'val ent of oxal i c_aci o%; acetate in 59 % overal I eI d.
FDVB e MeQifls Appd r!?zséiﬁvcmz P eBheRiRe)C. bPep/f M) (0 N.-6.9% (¢ =
0.56 , nethqair@ o, 64.65; H, 7.79; N, &8 YySiS cal cul at ed f ound
C 10 62. 64 62.79 H " 6. 07
6.16 - N 5.62 5.83
Example 104
Preparation of (28)-(-}-1-(4-indolyloxy)-3-(2-
adamantylamino) -2-propanol hydrochloride
15 A mixture of (S)-(+)-4-{oxiranylmethoxy)-1H-indole (1.89

g, 10 mmol) and 2-adamantylamine (1.66g. 11 mmol) in methanol
(50 mL) was heated to reflux for 18 h. The methanol was
evaporated to an oil and crystallization as the hydrochloride
salt from ethyl acetate/methanol provided 1.45 g of colorless
20 crystals . Mp >250 °C. Mass spectrum, mt = 340. @] 23, =
-48.8° (C= 0.0032 g/mL, MeOH). Anal (C231Hz9C1N202) theory C,
66.92; H, 7.76; N, 7.43; found C, 66.64; H, 7.83; N, 7.61.

Example 105 :
25 Preparation of 1-(4-indolyloxy)-3-{l-adamantylmethylamino)-2-
propanol hydrochloride

A mixture of 4-(oxiranylmethoxy)-1H-indole {0.568 g, 3

mnol) and l-adamantylmethylamine (0.545g, 3.3 mmol) in

30 methanol (25 mL) was heated to reflux for 18 h. The methanol
was evaporated and flash chromatography [silica gel,
methylene chloride/methanol (90/10)] yielded 0.527 g oil.
Crystallization as the hydrochloride salt from ethyl
acetate/methanol provided 0.277 g of colorless crystals . Mp

35 228 °C. Mass spectrum, m* = 354. 2anal (Cy2H33;C1N202) theory
C, 67.59; H, 7.99; N, 7.17; found C, 67.55; H, 8.16 ; N,
7.37.



15 Exanpl e 93 Preparation of
(2S)-(-)-1-(4-indolyloxy)-3-(6- . nmet hyl spi r oi benzodi hydrof uran-1(3H), 4. .

-piperidin]-1'-yl)-2- propanol et hanedi oate 20
The title conpound was prepared in simlar fashion from

(S)-(+)-4- (owolegasberet hoxy) - 1H-i ndol e and 6- PCT/US96/00041

nmet hyl spi r o[ benzodi hydrof uran-1(3H), 4' -piperidine]. The resul ting
free base was dissolved in ethyl acetate, and precipitated with one
equi val ent of oxalic acid in ethyl 25 atetate in 77 % overall vyield.
FDM5 me = 392 (Merr] of free base). [err][D][err] = -21.47 (c
= 0.56 , nethanol). ' cal cul at ed

f ound C ; 63.79

H gPpgparation of lg(éddgndolyloxy)-3-[4-(2-methpxyphenyl)-1- 5§ g1
5.59 WO 96/ $2388azinyl]-2-propanol dihydrochloride

PCT/ US96/ 00041 - 94-

Exanpl e 94 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-

met hoxyspis o[ benz Gdiniygustupfind -1(casirany 1pethatli-AH-indgle -(1.946 g, 5

propanol et hagmgsh P 2- (2-methoxyPh€nyl | piperAFRoend . U5, [¥.8P@ReY) it sim | ar
fashion from S

met hoxyspi ro[ﬂ% lhgf(éboﬁhi g@%?‘%}'gﬁt Q%T%%Eﬁ%g hg?o{g_llﬁgd T%e F'%Eﬁrﬁlng

free base waswa$ sswpprdted andyilasbechreomatgarapby peélige taeled with one

equi val ent  of nexalidnedehlotia€iMdthanol AFEIANEYiR1§4a% . BV @b yiel d.

POV i ey 408 (L8] ae eild BnbasSln L DAL CFd e 00 (©
acetate/methanol provided 1.56 g of colorless crystals. Mp
108 °C. Mass spectrum, m*t = 381. Exact mass, theory
382.2131; found 382.2157.

15 Example 107
Preparation of (2R)~-(+)-1-(4-indolyloxy)-3-(2-
adamantylamino) -2-propanol hydrochloride

A mixture of (R)-(-)-4-{oxiranylmethoxy)~1H-indole
20. (0.946 g, 5 mmol) and 2-adamantylamine (0.80g, 5.25 mmol) in
methanol (30 mL) was heated@ to reflux for 18 h. The methanol
was evaporated to an ©0il and crystallization as the
hydrochloride salt from ethanol provided 0.60 g of off-white
crystals. Mp >250 °C. Mass spectrum, mt = 340. [@&] 3, =
25 +41.8° (C= 0.01 g/mL, MeOH). Anal (C23H29ClN203) theory
C, 66.92; H, 7.75; N, 7.43; found C, 66.97; H, 7.89; N,
7.42.

Example 108
30 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-[4-(2-
methoxyphenyl)-1-piperaziny1]-2-propanol dihydrochloride

A mixture of (S)-~{+)-4-(oxiranylmethoxy)-1H-indole (1.89
g, 10 mmol) and 1-(2-methoxyphenylipiperazine (2.11lg, 11
35 mmol) in methanol (75 mL) was heated to reflux for 18 h. The
methanol was evaporated and flash chromatography (silica gel,
ethyl acetate) yielded 3.52 g oil. Crystallization as the



anal ysi s cal cul at ed f ound C

62.64 62. 38 H 6. 07 5.91
N 5.62 5.47 15 Exanpl e
95 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(spiro[3H 2-
benzopyr ame8em29¢0i peri di n] - 1(4H) - 3- one- 1' -yl ) - 2- pr opanol|PCT/US96/00041
et hanedi oat e 20 The title conmpound was prepared in simlar fashion
from (S)-(+)-4-(oxiranyl met hoxy)-1H i ndol e and spiro[ 3H 2-
benzopyran- 3, 4' - pi peridi n]-1(4H) - 3-onk01-The resulting free base was
di ssolved in ethyl acetate, and precipitated W th one equi val ent of
oxal i c ac'ﬁﬂy&rﬁkﬂibr%@ts‘%ﬁ% iH Sdh td¥er d i)ﬂe%‘ @ g4 gHEMS e = 406
(Merr]. of frei base% r&L[ % e €& ¥ 5% &;thanol)
anal ySI S color 8§FC Mass spect um.
62. 90 [a) 2;62=6537. 1° (C- 0.01 g/mL, Me@H). Anal (szljzgg}j.zN303) 5. 44
N x{} 4 ss.15; H, 6.23#Wn, 9.25; found c, 590496/ #220%s;
PCT/ USQ6/ 000@1 655" Terr]

Example 109

Preparation of (28)-(-)-1-(4-indolyloxy)-3-{(1-
adamantyimethylamino)—2-propanol hydrochloride
10
A mixture of (8)-(+)-4-(oxiranylmethoxy)-1H-indole
(0.946 g, 5 mmol) and l-adamantylmethylamine (0.91g, 5.5
mmol) in methanol (30 mL) was heated to reflux for 18 h. The
methanol was evaporated and flash chromatography [silica gel,
15 methylene chloride/methanol (90/10)] yielded 1.18 g oil.
Crystallization as the hydrochloride salt from 2-propanol
provided 0.711 g crystals . Mp 118 °C. Mass spectrum, 't =
354. [a] Bys=-41.3° (C= 0.0075 ¢g/mL, MeOH). Aanal
{C22H31C1N202) theory C, 67.59; H, 7.99; N, 7.16; found C,
20 67.68; H, 8.09 ; N, 6.95. '

Example 110
Preparation of (2S)-(-)-1-(4-indolyloxy)}-3-[4-(2-
pyrimidinyl)-1-piperazinyl)-2-propanol dihydrochloride
25
A mixture of (S)-(+)-4-{oxiranylmethoxy)-1H-indole
(1.65 g, 8.7 mmol) and 1-{(2-pyrimidinyl)piperazine {1.58g,
9.6 mmol) in methanol (75 mL) was heated to reflux for 18 h.
The methanol was evaporated and flash chromatography I[silica
39 gel, ethyl acetate/ethanol ({ 95/5)) yielded 2.81 g oil.
Crystallization as the dihydrochloride salt from methanol
provided 0.767 g of light yellow crystals . Mp 240 °C. Mass
spectrum, m* = 353. [a] 2, = -16.8° (C= 0.01 g/mL, MeOH).
Anal {C19H25C12N502) theory C, 53.53; H, 5.91; N, 16.43;
35 found C, 53.46; H, 5.94; N, 16.49.



Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(5- 5
chl or ospi rol benzodi_hydr of uran-1(3H)_, 4 -pi peridin]-3-one-1'-

yl)-2-propanol ethanedi oate The title conpound was
prepared in simlar fashion from

(S)-(+)-4-(owoogaxdeeet hoxy) -1 Hindole and 5- 10 chl or PcEmS96/00041
benzodi hydr of uran- 1(3H), 4' - pi peridi n] -3-one. The- resulting free
base was dissolved in ethyl acetate, and precipitated with one
equi val ent of oxalic acid in ethyl -102- acetate in 87% overall vyield.
np 222-224[err] (deconp) . FDVS me = 426 (Merr] of free base).
[err][Dj[err] = -50.6 15 (c=0 thanol ) .

anal ysi s cal cul at ed foun C

58. 09 Pregparggion of (2S)-(-}-1-(4-indolydoxy)-3-[4-(1-napprhyl)-1-

4.73 piperdtinyl) -2-propafo¥ Aydrochlorideé. 57

Exanpl e 97 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(5-

20 chl or ospi r ot benzodi hydr of uran-1(3H), 4’ -piperidin]-1'-yl)-2-

propanol & hanedi daféxture of (S)-(+)-4-{peinanyileetbesmolmidi-iadopeepbr® in

ziSm' I ﬁ]r _fashi@,n[gf.uomno_ll and fl- (G.Shla?ﬁﬁhﬁl)(gfi?ﬂe&'_éﬁf(hé‘”gfé&e]xh)ﬁill_!bh'.r@i&n@. and 5-
chl or ospi i 0 ran- -.pi perd di nej.,. . .

resulting fre 'b%?ggmgga%gggoqi\igggi' n%e_? y‘fll)aé'@t §? haré‘?:id (75 mE? was

preci pi t at ed heatedone vefdwenlfor 18f hoxaThe methdnoh washdvaporated and O

96/ 22290 - fiash chromatography (silica gel,Peth §9§ééggkgi ielded 1.86
- 96- acet at% in_77 %.overa | el dg 15 ? ] of

| | . ne = err
free basél 9 &P DfF¥preLLizargonyag the §’E°,c ﬁ%{%(ﬂa)l.t £om
methanol/diethyl ether provided 1.32 g of colorless crystals.
Mp 140 °C. Mass spectrum, m* = 401. [@] 2, = -41.9° (C=
0.0077 g/mL, MeOH). Anal (C25HzgClN302) theoxry C, 68.56; H,

6.44; N, 9.59; found C, 68.46; H, 6.59; N, 9.58.

15
Example 112
Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(3,5,7-trimethyl-
l-adamantylamino) ~2-propancl hydrochloride
20 A mixture of (S)-(+)-4-(oxiranylméthoxy)-1H-indole

(0.511 g, 2.7 mmol) and 3,5,7-trimethyl-1-adamantylamine
(0.587g, 3 mmol) in methanol (15 mL) was heated to reflux for
18 h. The methanol was evaporated and flash chromatography
.[silica gel, methylene chloride/methanol/ammonium hydroxide
25 (100/5/70.5)) yielded 0.722 g solid foam. Crystallization as
the hydrochloride salt in ethyl acetate provided 0.728 g of
colorless crystals. Mp >250 °C. Mass spectrum, m* = 382.
{a) 23 = -63.7° (C= 0.0076 g/mL, MeOH). Anal (C4H35C1N303)
theory C, 68.80; H, 8.42; N, 6.69; found C, 68.60; H, B8.63;
30 N, 6.60.

Example 113
Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(1-methyl-1-
adamantylamino)~-2-propancl hydrochloride
35 )
A mixture of (S)-(+)-4-(oxiranylmethoxy)-1H-indole
(0.511 g, 2.7 mmol) and l-methyl-l-adamantylamine (see Org.



anal ysi s cal cul at ed f ound C ' 59. 70

59. 53 H —2..41 5.42

N 5.57 5. 67 5 Exanpl e 98
Preparation of (2S)-(-)-1-(4-indolyloxy)-3- (1 4-

di hydr oswomepbé 2- henzopyran-3,4 -piperidin]-1'-yl)-2- PCTUSI6/00041

pr opanol et hanedi oate 10 The title conpound was prepared in simlar
fashion from (S)-(+)-4-(oxiranyl met hoxy)-1Hindole and 1, 4-

di hydrospiro 3H 2- benzopyran- 3,4 -pt¥&- dine]. The resulting free base
was di ssolved in ethyl acetate, and precipitated w th one equivalent of

(Merr] ree 57, nethanol).
anal ysi s mL) Waéahﬁ@ﬁ%ﬁeﬁ? reflux “rhe ‘echanol wes 64. 72

64.75 evaporated and fldsh chromTtogﬂip3§ {silica gelG. fi8thylene /
N . 96/ 22290
PtﬂvlegG/Qﬁﬁgfiaé}methanol/amm§n§&m ﬁyagoxlde (1064%/0 5} ylelé@a

5 0.787 g oil. Crystallization as the hydrochloride salt from

acetonitrile provided 0.623 g of colorless crystals . Mp
241°C. Mass spectrum, m* = 355. [@) ¥, = -16.6° (C=

0.0073 g/mL, MeOH). 2Anal (C32H31C1N202) theory C, 67.58; H,
7.99; N, 7.17; found C, 67.35; H, 8.18; N, 7.15.

oxal | C Ay, ”CS%PY' Sreiat ﬁskf‘ Lma‘[’@eg 299 i) ﬁ?ehgt%anof% me = 392

10
Example 114
Preparation of (2S)~{-)-1-(4-indolyloxy)-3-{4-(S-methoxy-4-
pyrimidinyl)-l-piperazinyl]l-2-propanol dihydrochloride
monohydrate
15

A mixture of (S)-(+)-4-(oxiranylmethoxy)-1H-indole
(0.946 g, 5 mmol) and 1-(5-methoxy-4-pyrimidinyl)piperazine
(see European Patent App. 92121519.0) (1.07g, 5.5 mmol) in
methancl (30 mL) was heated to reflux for 18 h. The methanol
20 was evaporated and flash chromatography [silica gel,
methylene chloride/methanol (93/7)] yielded 0.873 g oil.
Crystallization as the dihydrochloride monohydrate salt from

methanol provided 0.625 g of colorless crystals . Mp 222 °C.
Mass spectrum, m* = 383. [a&] 2%, = -27.2° (C= 0.0076 g/mL,

25 MeOH). Anal (C20H29C12Ns504) theory C, 50.64; H, 6.16; N, °
14.76; found c, 50.77; H, 6.08; N, 14.53.

Example 115 _
Preparation of (2S)-(-)-1-(4~indolyloxy})-3-(8-(1l-phenyl-
30 1,3,8~triazaspirol4.5)decan-4-one])~-2-propanol, maleate

A mixture of (S)-(+)-4-(oxiranylmethoxy)-1H-indole
(1.8 g, 9.5 mmol) and l-phenyl-1l,3,8-triazospiro(4,5)decan-4-
one (2.2 g, 9.5 mmol) in methanol (25 mL) was heated to
35 reflux for 18 h. The methanol was removed under reduced
pressure. Preparative liguid chromatography [Waters Prep
LC/500 A, Prep PAK-500/silica gel cartridge, 8L gradient,



Preparation of 1-(4-indolyloxy)-3-(spiro[3H 2-benzopyran-

3,4"-piperidin]-1(4H) -3-0ne-1'-yl) propane et hanedi oate 5 A sol ution
of 1-chl oro-3- (I Hindol e-4-o0xy) propane,

spi ro[ 3H 2- benzopyran- 3, 4' -pi peridin]-1(4H)-3-one and 3 equi val ents of
pot assi um cankovedageoi n acetonitril e was heated at ref | uRCTUFIGHN04]

The m xture was cooled, diluted with ethyl acetate, and the organic

| ayer was separated and washed 10 wth brine. The crude residue was
purified by silica- gel chr omat ogr apma0@di chl or onet hane/ 5% net hanol in
di chl oronet hane gradient eluent). The resulting free base was di ssol ved
her ! ace! e ithe alonl haf ek ild] /ARBonium S KALEE! S/ sppabh acid I
ethyl acetate oun % ove .

. Yyl €
FOMS nmie = 3yee%ﬂ)f%r3r 3 & (82.5%) RF t?ag'é)lte foan. *Crystal lza"-&r?&l ?§| s
cal cul at ed the médbeawe salt from ethyl acet&re/methanocl pHavidied 0.7 g

35'28 g g le yelléd nee mp 208206 °c. mas%k%ﬁ%gcrum (70eV),
o -

Prepar at i on of'% ?ﬁl?%ld‘fﬁ "ng (14zéldea(#§%f E?am 'no [‘é 9.2% fe=l.
propanol hydr ¥eRHd¥ i Hélgsn - .52 h@ﬁlxt“[ﬁoé”ef Anal (C-w 13oN,0-}  Theory C,
4- (OX|ranyIne OX%¥) - qQl ¢ ( | ) .aid Nty ne
(I.51g, 10 nnD ég & gﬁblﬁ g°2ép nf?gﬂgschgg?é%)tg r%f?ﬂk ]b ZW
The met hanol mas evaporated and flash chromat ography [silica gel,

met hyl ene chl ori de/ met hanol / ammonExamdied1a%i de (100/10/0 5)] vyielded

acet at e/ ne of color ess C | e of
ethyl acetate bOl}né @otﬂ%ﬁmspm - Rpdecan-fooped prropann&ssmsbﬁtter um
nerr] 340. Anal (derr]Herr]dONerr]gerr]) theory C, 64.57; H,

8'02; N’ 6.02; fougﬂeciié¥%-G%hpQUng'égg ﬁ%eﬁ%rég'in the same manner as
the Example above, in 73.8 % yield. Crystallization as the
15 " maleate salt from ethyl acetate/methancl provided 2.7 g of a

white powder. mp 201-202 °C. mass spectrum (70eV),
m/e(relative intensity) 421 (M+1, 100); [&] ** +9.5° (c=1,

MeOH), [a];?® +25.4° (c=1, MeOH). Anal (C, H;,N,0,) Theory C,
62.68; H, 6.01; N, 10.44; Pound C, 62.95; H, 6.30; N, 10.20.

retate ohbhy o) ¥REBLEAAA 89, Rni 6 IHATAC thed] ﬂ%txg%' 3} 1R -phenfi0V!

20
Preparation 19
Preparation of 1-(lH-indole-4-oxy)-3-tosylate)-2-
methoxypropane
25 A solution of dimethyl 2Z-methoxymalonate (14.6 ml, 105

mmol) in dry tetrahydrofuran (70 mL) was added dropwise to a
7° slurry of lithium aluminum hydride (10.0 g, 262 mmol) in
dry tetrahydrofuran (160 mL). The resulting mixture was
stirred 18 h at room temperature. The reaction mixture was

30 cooled to 0° and the excess lithium aluminum hjdride was
quenched by the dropwise addition of a saturated sodium
sulfate solution. Filtration and concentration of the
filtrate provided 4.45 g of crude product. The filter cake
was triturated with refluxing tetrahydrofuran for 18 h to

35 provide an additional 4.2 g of crude product. This material
was combined with the product of a previous reaction to give
10.55 g of crude product. Distillation yvielded 7.5 g (54.3%)



WD 96/ 22290 PCT/ US96/ 00041

- 98- Exanple 101 Preparation of
(2S)-(-)-1-(4-indol yl oxy)-3-(1- adamant yl am no) - 2- pr opanol
hydr ochl ori de 5 A mixture of (S)-(+)-4-(oxiranyl met hoxy)-1Hindol e
(1.89 wobsmide mol) and 1-adamantyl am ne (1.66g, 11 PeINOss#004tet hanol
(50 nm.) was heated to reflux for 18 h. The nethanol was evapor at ed and
flash chromat ography [silica gel, nethylene chl ori de/ met hanol / amoni um
hydr oxi de (100/10/0.5)] yielded 10 2083 g solid. Crystallization as the
hydr ochl ori de salt from et hyl acetat e/ net hanol provided 1.68 g of
colorlessc tas m)eof et hyl tatebund al s).
[err]C. of b gge’% Cle§£1°°f‘g ; &%'é‘s"% (o 0By
g/ ni, atwéeﬁr)w%-al p‘ér’ TeRFEr T4 5er2r7])ch ¢ CFoRRds7, 1

8.02; N, b.Qz2; 5§5ﬁ0Ly1q5C 64 80; H, 8.04; N, 6.22.

Cearml < 102 pbepel S BBl BNl oS o n0) 2

4- ( oxBr artyl. B8t §ox§§ -2 nmiodd ohrd (19- tgiuepesdl fonyl ahiok)ident2®-hdanmant yl ani ne
(0. 808g, %vBmfﬁB‘a?b)m rbyﬁfdhﬁeo'ué@%) w&?‘—kt!"f‘feé‘eﬁtﬁ%ﬂ @°r &id Werf or 18 h.
The nethanol WEB at ed g chro tgggg g [srlrca gel ,
net hyl ene“?@dcﬁr—o?l Fer nol ?@%5}F° ?E}?}éd §%oi ¥
Crystall mz:&traca.asolmémwdvohhlnmxte mldt, waen etdnine, soém at e/ et hanol -
provi ded &y h9s SS SpaRGt rum
rr[err sg&g%t%na ze%errz]qH err err 6&2@3@‘10'}@%/?8 C, 66 92; H,
7.75% N SPegSTun, ] er Agtegginy) Al (M*, 100):
Exanpl e PI@1 (CyeH 22075;) TlﬁOépraFat P3nlet i(2|§)3§ar) -Hoyngd |Cnd§P-y3?)xy§'-3 (1-
adamant yz?a rfiono) - 2- propanol hydrochl oride 35 A mxture of

(o

(R) (-) xrranlrrethox) 1H-i ndol e (1.89 g5 and -
1- adamant y| aniPn&0d4t ey © 1f -BEr9xy indpdendhofd 9. 52. P mmol) in dry

_ dimethylformamide (80 mL) was added dropwise to a slurry of
15 sodium hydride (2.2 g of a 60% dispersion in oil, 54.7 mmol)
in dry dimethylformamide (20 mL). The resulting mixture was
stirred one hour at room temperature. This mixture was added
dropwise to a solution of the above 1,3-ditosylate-2-
methoxypropane (27 g, 65.1 mmol) in dimethylformamide (155
20 mL) at 0°. The reaction was stirred at room temperature for
16 h. Product isolation (water, ether/ethyl acetate, water,
brine, sodium sulfate) and flash chromatography (silica gel,
methylene chloride) provided 17.9 g (91.3%) of product as a
colorless oil. Mass spectrum (70eV), m/e(relative intensity)
25 375 (M*, 100).

Example 117
Preparation of 1-(4-indolyloxy)-3-{l-adamantylamino}-2-
' methoxypropane ethanedioate
30 _ )
A mixture of 1-(1lH-indole-4-oxy}-3-(tosylate)-2-
methoxypropane (4.5 g, 11.9 mmol) and l-adamantylamine
(5.4 g, 35.7 mmol) in dimethylformamide (30 mL) was heated to
85°C for 18 h. Product isolation (water, diethyl ether,
35 water, brine, sodium sulfate) yielded 5.0 g of crude product.
Preparative liquid chromatography [Waters Prep LC/500 A, Prep
PAK-500/silica gel cartridge, 8L gradient, methylene



WD 96/ 22290 PCT/ US96/ 00041

-99- (50 m.)_was heated to_reflux for 18 h. The_nethanol was
evaporated and flash chromatography [silica gel, methylene

chl ori de/ met hanol / ammoni um hydr oxi de (100/10/0.5)] yiel ded 2.54 g oil.
Crystal |l i zat iwgpogiiedphe hydrochloride salt from 5 ethyl acetmusdsosedaanol
provided 1.52 g of colorless crystals (one nol e of ethyl acetate bound
to crystals). M 95 [err]C. Mass spectrum nferr] = 340. [[err]]
[err] = +46.1(C= 0.01 g/ ni, MeOH) ~108Ral (Clerr]Herr]CNerr]Jerr])
theory C, 64.57; H 8.02; N, 6.02; found C, 64.65: H 7. 79 N, 6.25.

agation of
(259 (-)-1- (4cpﬁarfd?/megfagoE?ammoéaﬁ%vg&grgﬁade (93/5/0 5\] ﬁr propanol
hydrochl ori de2.2859 (54 0%)Ao at)pldowr foam Crystalllzatlon as t
(S)-(+)-4- (oxbfcamatémsamxr)coﬂwbmmoIa&e(:at89prov1®d 20s58ml of amdoff _
2- adamant yl amE |ﬂ gt h%a? é;&nn}.,)ln MBS heated to

flux f
(r:reys'tjgl P 250 B eég%%‘e“f%/&i“BEﬂFb"r}f’déss ( §glt om éf‘ﬁ§7| g‘c%ﬂ ‘et hanol

provided 1. 45Tﬁee£y0@| gd.as5 RO 7 cresshel s 30M pz&'é{a bered cs2; Mysg.apectrum

nferr] 340. err] = -48. 8 (C=0.0032 g/nL, MeOH). Anal
(C[err]H[err]&lNFe##]CIerr]) theory C, 66. 92 H 7.76; N, 7.43; found
C, 66.64;, H 7.83; .N, 7.61. 25 Preparation of 1-

(4-indol yl oxy)-3-(1- adamantyl net hyl’ aWu_&

pr opanol drochl ori (4. A ta-
4- (oxi rangI fTJ] rigﬁ‘?ﬂ(ﬂﬁ (2(5(5 %g'gl, z%'m%ﬁm'r%’f’f)'a?né“ hydroxy-4- (4
1- adamant yl met hyl ahmmk(mhsnﬁg)pa?emr-)t—ym RrpnepahahottiR@diopteas
heated to reflux for 18 h. The nethanol was evaporated and flash

el ded 0. 527 g of I 16 s Sedurdom P, e CaS I AlRridRanAoorel St f r om
et hyl acethydeonet drahbibnomophenryll piPeridinf ool )or2|—psepcmylst @59 mghp
15 0.56 mmol) in 2 mL of toluene and 0.1 mi. of methanol was
added tetrakis(triphenylphosphine) palladium (0) (0.02
equiv., 13 mg) , 4¥f1uoropheny1boronic acid ((1.2 equiv., 94
mg) , and 0.6 mL of 2ZM Na;COs solution, and the mixture was
heated at 80°C for 20 h. The solution was cooled, diluted
20 with a sclution of dichloromethane / methanol / agqueous
ammonium hydroxide (100:10:1) and the organic phase was
separated and washed with 2 M NajCO3 and brine, and dried
over sodium sulfate. The resulting oil was purified by
silica gel chromatography (dichloromethane-5% methanol in
25 dichloromethane gradient) to give the free base as a white
foam which was dissolved in ethyl acetate and.precipitated
with one equivalent of oxalic acid in ethyl acetate, to give
the title compound in 63% overall yield.

mp. 123-124%c. FDMS m/e = 460 (M* of free base).
30 o[Dlsgs = -8.89 (c = 0.89, methanol).

analysis calculated found
Cc 65.44 . 65.41
H 5.67 5.95

N 5.09 4.73



35 228 [err]C. Mass spectrum nferr] = 354. Anal

(derrJHerr]ANerrlQerr]) theory C _67.59. H 7.99; N_7.17. found_
C, 67.55; H 8.16 ; N, 7.37. WD 96/ 22290

PCT/ US96/ 00041 - 100-

Exanpl e WiPesra220¢ Preparation of 1-(4-indolyl oxy)-3-[4- eeTroseénsedtphenyl ) - 1-
pi per azi nyl ] - 2- propanol di hydrochl ori de 5 A m xture of

4- (oxi ranyl met hoxy)-1Hindole (0.946 g, 5 nmol ) and

1- (2- met hoxyphenyl ) pi perazi ne(1. 05¢9,-1®75 Mol ) in met hanol (30 nL) was
heated to reflux for 18 h. The net hanol was evaporated and flash
chromat ography [silica gel, n hl ori de/ met hanol (97/3)] vyielded
1.75 g-oil. 10 GCrystallization a drochl oride salt fron1ethy|

acet at e/ nePwgparaproyiafed 28) 56- i~ bf | &dndolplexy it (A-sydrexy-4- 08 [err]C
Mass spectrum dﬂfﬁﬂﬁbrom@@ﬂylﬁiﬁhéhylﬁﬁipefi&%ﬂ?ﬂ-yl) 382ropnbl f ound

382. 2157. 15 Exanpl e 107
Preparation of (2R)-(+)-1-(4-i nd(ﬁtfllfa&%o%t? 2-
adaman®yl ani no) - 2- propanol hydrochl ori de A m xture of

(R) - (-) - 4- (oxi #REYE el @6Mmbodkhl | vilp| e%Qred(Qs 9&&,&,1badnamoeama

et foPahets %%%Fﬁin e B T

crystalli 3atli ohy@eoxyhd - (4- bhgmmnydr)pdpesadin-ﬂr-mh)eﬂharmarmlo\amded 0 60 g

F]E ef”;f \M[1 gtr-rﬁ]rlflu&fdhfé A@w&% BEL: d*ffgsa»ega}gaﬁg MredbAke] = 340.
(C[eri+H[¥P?]efff%ﬁYﬁdaﬁ?rFf%i%rﬂﬁﬁﬁ?te age:p%ﬁfké;égﬁed7wﬁgﬁ N°B# 43: found
C, 66.97; eguivalént Mf oxalic4@cid in ethyl acetate, to give the title

compound in 58% overall yield.

mp. 132-1340C. FDMS m/e = 510 (M* of free base).
a[Dlsge = -8.47(c = 1.06, methanol).

15
analysis calculated found
c 62.00 62.16
H : 5.20 5.49
N 4.66 4.49
Example 120
Preparation of (28)-(-}-1-{(4-indolyloxy)-3-(4-hydroxy-4-(4-
methoxybiphenyl)pipéridin-l—yl)-2—propanol ethanedioate
20

The title compound was prepared as described previously,
via palladium-mediated coupling of (2S)-(-)-1-(1H-indole-4-
oxy) -3-{4-hydroxy-4-(4-bromophenyl)piperidin-1-yl)-2-propanol
and 4-methoxyphenylboronic acid. The resulting free base was

25 dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title
compound in 39% overall yield.
mp. 175-1760C. FDMS m/e = 472 (M* of free base). [D)sgy =
-4.84{(c = 1.03, methanol).

30



Exanpl e 108 30 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-[4-(2-
met hoxyphenyl ) - 1- pi_perazi nyl ] - 2- propanol di hydrochlLori de A

m xture of (S)-(+)-4-(oxiranyl methoxy)-1Hindole (1.89 g, 10 nol) and
1- (2- nmet hoxyphenyl ) pi perazine (2.11g, 11 35 mmol) in nethanol (75 nL) was
heated to refweosed2eso 18 h. The met hanol was evapor at ed PETESI6/08841
chromat ography (silica gel, ethyl acetate) yielded 3.52 g oil.
Crystallization as the WO 96/ 22290

PCT/ US96/ 00041 -108- -101-

di hydrochloride salt in ethyl acetate provided 3.84 g of col orl ess
crystals . M 176 [err]C. Mass spectru m+ = 382. [[err]] [err] =

-37.1[err] ¢(C= 0.01 g/ nanalweis. Anafeleylateferr] ™A N err]jerr])
theory C, 58.15; H, 6.43; N 9.25; foundeC1858.44; H, éx.48; 5 N, 9.17.
Preparation of (28)-(-)-1-(ﬁ-indonony) 3d 1- 5.95

adamant yl net hyl am no) - 2- pr opanol hydrochl orl de 10 A m xture of
(S)- (+)-4-(oxiranyl methoxy)S1Hindole 4-2§0.946 g, 54mi®l) and

1- adamant yl net hyl am ne (0.91g, 5.5 mol ) in nethanol (30 nlL) was

heated to reflux for 18 h. The #E%ﬁﬂE%F2E@S evaporated and fl ash
chromat ography [silica gel, 15 nethylehe chroride/ methanol (90/10)]
yielded-1.18 g oil. Fxepayationt ¢Hnl wd tindohyteati3or{iSde salt from
2-pr opanol BSTa%b%rd$ﬂr8ﬂxiee:ﬁoa§u§§%mra}dvn (38,4 e*ﬂi%:?ri}&’ﬂnfii-ﬁ}ﬁfé—r urnAnal
?{CF;H] H ePr] d N'[erh[%[e]r]r]g t%%ab‘%jfpé%‘%‘g5élh{?%df%§gg N 7 16 o C. 20
67.68; H 8.09 ; N, 6.95. Exanpl e 110.
Preparation of (2Sk goludidrt-dfNdekyhodg-33-(1#~§Rdole-4-oxy)propane, 5-
methoxyspiro[benzodihydrofuran-1(3H),4'- piperidin}-3-one and’
3 equivalents of potassium carbonate in acetonitrile was
10 heated at reflux for 12 h. The mixture was cooled, diluted
with ethyl acetate, and the organic layer was separated and
washed with brine. The crude residue was purified by silica
gel chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base
15 was dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title
compound in 74% overall yield. mp 210-211°.
FDMS m/e = 406 (M* of free base).

analysis' calculated found
o 62.90 62.92
H 5.68 5.70
N 5.64 5.56
20 )
Example 122
Preparation of 1-(4-indolyloxy)-3-(6-
chlorospirol(benzodihydrofuran-1(3#}.4' -piperidin]-3-one-
1'-yl)propane ethanedioate
25

A solution of -1-chloro-3-(1H-indole-4-oxy)propane, 6-
chlorospiro{benzodihydrofuran-1(3H),4'-piperidin]-3-one and 3
equivalents of potassium carbonate in acetonitrile was heated



pyri m di nyl)-1-pi perazi nyl ] -2-propanol dihydrochloride 25 A
mxture of (S)-(+)-4-(oxjiranyl nethoxy)-Jlkkindole (1.65.g, 8 Z nmml)

and 1-(2-pyrimdinyl)pi perazine (1.58g, 9.6 mol ) in methanol (75 nL)
was heated to reflux for 18 h. The met hanol was evaporated and. fl ash
chronmat wypeguageo[ silica 30 gel, ethyl acetate/ethanol PCHESHO4L e| ded 2. 81
g oil. Crystallization as the dihydrochloride salt from nethanol
provided 0.767 g of light yellow crystals . M 240 [err]C. WMass

spectrum nferr] = 353. [[err]] [4PP} = -16.8 (C= 0.01 g/nL, MeCH).

Anal (Cerr]Herr]dJerr]Nerr](err]) theory C, 53.53; H 5.91; N, 16.43;
35 Tounde G b orty2on 94: 7l mificdPe was cooled, Hﬁ&@&%&&a

PCT/ US96 00041 d2 4

Exanpl e ethyl acqutgpagg§ the srganic layer was separated and washe

(2S) - (- ) with sbrrimiol yThryyn3id 4esidnaphasiyrified by silica gel

p' per 321 Bitdnde RARRQO ALY AHEAblE 5% btnancy i Xture of

+ t dol
11 Smp A gmRREBen g SR 14ER0) et Tesulling FREY bBEE)] (2,120, 10
mol ) i nwaet dbssdlvedS inl gthyals acetaheaamii precipikazed oritkBone The net hanol

122 SeaPURRLEGE of prblic held Lo b 5 9K RN

yi el ded ' zat1on as roc Jorid t from
met hanol FEMREHRA ’é’c I?@F ﬁ?’%‘%Jd]eé’lf1§2 oF S c /& Fegé (6t ofstree  \p 140
[err] C.- bhksk. spectrum njerr] 401. [[err]] [err] = -41 9 (C=

0.0074 9/n, MeOH). Anal (C[err]H[err]CIN[err]CIerr]) theory C, 68.56; H,
6.44; N, 9.59; found C, 68.46; H 6.59; N, 9.58. 15

Exanpl e 112 ﬂﬂjﬁygﬂ-ﬁon of calculated found
(25)-(-)-1-(4-indol yl oxy)-3-(3,5, 758, 84et hyl - 60.06
1- adamant yl am no)-2-pr€panol hydr o Idg,,ri de 20 5.19 A m xture of
(S)-(+)-4-(oxiranyl met hoxy) - 1H i ndo 'e59 (0.511 g, 2.7 mml ) and

3,5, 7-trinethyl -1-adannt yl ani ne

Example 123
Preparation of 1-(4-indolyloxy)-3-(5-
methoxyspiro{benzodihydrofuran-1(3H),4'-piperidin]-1"'~
iS5 vl)propane ethanedioate

A solution of 1l-chloro-3-(lH-indole-4-oxy)propane, 5-
methoxyspiro([benzodihydrofuran-1(3H),4'-piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated

20 at reflux for 12 h. The mixture was cooled, diluted with
ethyl acetate, and the organic layer was separated and washed
with brine. The crude residue was purified by silica gel
chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base

25 was dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title
compound in 62% overall yield. mp 181° (decomp.)

- FDMS m/e = 392 (M* of free base).

analysis calculated found
c 64.72 64.42
H 6.27 6.35

N 5.81 5.62



(0.587g, 3 mml) in nmethanol (15 nL) was heated to reflux for 18 h.

The net hanol was eyvaporated and flash chromatography = [silica gel
nmet hyl ene chl ori de/ met hanol / ammoni um hydr oxi de 25 (100/5/0.5)] vyielded

0.722 g solid foam Crystallization as t he hydrochloride salt in ethyl
acetate provigwgdehde8 9 of colorless crystals.. M >250 HCIVUSPEROMIS S
spectrum njerr] = 382. [[err]] [err] = -63.7[err] (C= 0.0076 g/ nm.,
MeOH). Anal (Cerr]JHerr]CNerr]Jerr]) theory C, 68.80; H, 8.42; N,
6.69; found C, 68.60; H 8.63; 30 N, 6.6010- Preparation of
(2S)-(-)-1-(4-indol yl oxy)-3-(1-methyl -

adamant yl am no) - 2- pr opanol hydrochl ori A m xt ure of
(S)-(+)-4-(oxiranyl met hoxy) - 14 i ndol e .7 mmol ) and

1- net hyl - 1- adamant yl ani ne Prgpar@kripn of 1-(4- lndml%‘ﬂé d906-
PCT/ US96/ 00041 chlorosplro[benzodlhydrofuran-l(3H)-ﬂigﬁlperldlﬁiHl' Col I,

Vol . 7, 433) (0.486g, 2.9 nmmol) IHﬂ?%ﬂ%%@ Etﬁ%E%F19%§gL) was heated to

reflux for 18 h. The methanol wa% evapora fl ash chronmat ography
[silica gel3 nethylene chlorlde/nethanollannnnlun1hydrOX|de

(190/ ]?/ 0.5)] vyielded so‘iult(ioﬁBafg Didhlorglyslﬁlliﬂdlalie?! aﬁyiﬁﬁplahdr och oride
SalerrC  wmESieRing PeRE S iotyBaR- 2 i B ppF fadlei ey P
0.0073 g/ m., Meawfvalemts of Cperagsium cpebepate |ig acerpnitridey was Beassl H,
7229 N, Z 1Z aEO%QE%€§ £%r 32; hH #%glﬁ%xhhz;*ﬁé§ cbdled, dilut¥aepatation of
éyr?nfd?ny}é 'Bﬁﬁty 4%6FT % ﬁgpaaxﬁyﬁpgghp@Fiagparated and washed
monohydr at e 15with brine. AThﬁxctndﬁ(nESGsye(was4m¢ﬁ£ﬁeénbwr§ﬁﬂi§zypelH-indole
(0.946 g, 5 Mehyomd¥bgkaphy 81X dortmierhhib M6 $) ethape] azh ne

dichloromethane gradient eluent). The resulting free base

was dissolved in ethyl acetate and precipitated with one

15 equivalent of oxalic acid in ethyl acetate, to give the title
compound in 50% overall yield. FDMS m/e = 396 (M* of free

base).
analysis calculated found
c 61.66 61.67
H 5.59 5.67
N ‘5.75 5.72°
20 Example 125

Preparation of 1-(4-indolyloxy)-3-(3,4-dihydro-2-
oxospiro[naphthalene-1(2H), 4" -piperidin]-1'-yl)propane
ethanediocate

25 A solution of 1-chloro-3-(1H-indole-4-oxy)propane,
3,4-dihydro-2-oxospiro[naphthalene-1(2H}),4'- piperidine)] and
3 equivalents of potassium carbonate in acetonitrile was
heated at reflux for 12 h. The mixture was cooled, diluted
with ethyl acetate, and the organic layer was separated and

30 washed with brine. The crude residue was purified by silica
gel chromatography (dichloromethane/5% methanol in
dichloromethane gradient eluent). The resulting free base |
was dissolved in ethyl acetate and precipitated with one



(see European Patent App. 92121519.0) (1.07g, 5.5 mmol) in met hanol

(30 m)_was heated to reflux for 18 h. The npethanol 20 was_evaporated and

flash chromat ography [silica gel, met hyl ene chl ori de/ met hanol (93/7)]
yiel ded 0.873 g oil. Crystal lization as the di hydrochl ori de nonohydrate
salt froryoosndst hanol provided 0.625 g of col orl ess cr yperAisssaoedth 222
[err] C. Mass spectrum nferr] = 383.. [[err]] [err] = -27.2 (C= 0.0076
g/nmL, 25 MeOH). Anal (Cerr]Herr]C[err]Nerr]derr]) theory C, 50.64;
H, 6.16; N, 14.76; found C, 50. 741114, 6.08; N, 14.53.

Exarrpl e 115 Preparation of (28) (-)-1-(4-indolyl oxy)-3-(8-[1-phenyl -

i 1.QL4..5] de ] p 0 t
A m xture %ﬁz'é;té%gaéfp (%)%#Fa!ﬁg ox%}i %E %B bl\ri:ffg@ ﬁt&e 1)
and 1- phemnpgusdsmr-‘ﬂézo@yprei/h wielsoanFoMsS m/e @néﬁéz gofgfsemml) in
met hanol (&3Rel,) was heated to 35 reflux for 18 h. The nethanol was
renoved under reduced pressure. Preparative liquid chronatography
[Waters Prep LC/ 500 A, Prep PAK-500/silica gel cartridge, 8L gradient,
WD 96/ 22290 analysis calculated foyndr/ US96/ 00041
-104- met hyl ene chtorl de/ met hargyl .,,gnrmoni um hygly 059 de (95/5/0.5)]
yielded 3.3 g (82.5% amhltefoaglﬁgrystallizatslgs the mal eate
salt fromethyl acet ate met hanol provided 0.7 ¢ pal e yel | ow needl es.
mp 205-206 [err] C. massNspectrum (708V83 5 me(rel5aPve intensity) 421

(M1, %00); [[err]][err] -9. 2[err] (c=1, MeOH), [[err]][err]
-21.5[err] (c=1, MeOH). Anal (C ers,.Nerr]Jerr]). Theory C,

62.68; H 6.01; N, 10.44; Found “H, 5.97; N, 10.70.

Exanpl e 116 10 Pré}ma;tatonnobf(lzﬂw-(m)ddy@-ﬂxymﬁrl §-oxy) - 3- (8- [ 1- phenyl -

1, 3, 8-tri azaspetRbAy)i9898Bn s @MIdroctuRbAPR NP, B pERERIdin] -1 -
vl)propane ethanedioate
10
A solution of 1l-chloro-3-(1lH-indole-4-oxy)propane, 4-
methoxyspiro[benzodihydrofuran-1(3H),4'~ piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with
15 ethyl acetate, and the organic layer was separated and washed
with brine. The crude residue was purified by silica gel
chromatography (dichloromethane/5% methanol in
dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one
20 equivalent of oxalic acid in ethyl acetate, to give the title
compound in 54% overall yield. FDMS m/e = 392 (M* of free
base) .

analysis calculated found
c 64.72 64.98
H 6.27 6.29

N 5.81 5.62



The title conpound was prepared in the sane manner as t he Exanpl e

above, in 73.8 %yield. Cystallization as the 15 nuleate salt fromethyl

acet at e/ net hanol provided 2.7 g of a white powder. np 201-202 [err]C.
mass spectrum (70ev), m-e(relative intensity) 421 (M1, 100); [[err]]
[err] +9 5 ookmaee MOH), [[err]][err] +25.4 (c=1, M:OH) PCTAS%/0004]
(JerrJHerr]Nerr]dJerr]) Theory C, 62.68; H 6.01; N, 10.44; Found C,
62.95; H, 6.30; N, 10.20. 20 Preparation 19
Preparation of 1-(lHindole-4-o0xy)-3-tosyiate)- 2-

met hoxypr opane 25 A solution of dinethyl 2-methoxymal onate (14.6
m, 105 nmml ) in dry tetrahydrof 420 ) was added dropwi se to a

7 slurry of lithium alum num hydride 62 mmol) in dry

tetrahydrofuran (160 ni) Prﬁngraésgnt¢$m}1ﬁ4xﬂ8¢@lwkﬂ¥y) -3-4brrred 18 h at

roomtenperature. mJth‘ﬁ»%%@.Eb?ﬁeﬁEdﬁﬂﬁiﬁrwﬁr&Q-l @09, 2d-ppér @it L he- excess
it hi um al um num hydri ropMAse addition-of a

sat urat ed sodi um sul fate sgﬂbﬁ¥?99nﬁﬁﬁtsﬁﬁf$ﬁﬁaé%d concentration of the

filtrate pbovided 4.45 g of crude product. The filter cake was

t(rj htgrat ef' wi th regal H&ixé\gxérﬁbgah!déﬂidﬂ@i?—f@ﬁ - iSadnd-a-3Ry) PrOYarits ag-
addi tiona 0 cru e prodyc | Wi e
product of a HPE@P?%%"* Hf%y%;q/%rannﬁigﬁgg 'P&Peﬁ%éﬁ‘éggb%’gﬁgt
Distillation yeiqeligetemt$ of Ebtassjum carbonate D BRt2R260ile was heated

PCT/ US96/ 0004L¢ refiux for 12 h The mixture was cool@d, dilutéd WiRHDgeneous
product as _a clear colorless

P! 2307 GEBeR soabmnsy sed boe Sheashics Layer it goparaged At ghsheds 45
A m xture of wiehabpimel Mlchydeoxgsmueewhexwmdebﬁ (silizdla gel68. 2 mol )

and p- tquene%&&%&g %gfg%ﬂyw gﬁcﬁggrghéhhane/ §§Z%§Eﬂgﬂb1|9npyrldlne (100 ni)

was stirred 5 err for .18 h. rojfft
i sol ati on (wat¥chloEomgthane gradignt gluent)) (TBR FRAWIGIAPFTEe RASE, water,

bri ne, sodi umwas dissolved in ethyl acetate and precipitated with one
15 equivalent of oxalic acid in ethyl acetate, to give the title
compound in 58% overall yield . FOMS m/e = 392 (M* of free

base).
analysis calculated found
C 64.72 65.00
‘H 6.27 6.34
N 5.81 6.01
20 Example 128

Preparation of l1l-(4-indolyloxy)-3-(6-
methylspiro[benzodihydrofuran-1(3H) ,4'-piperidin]-3-one-1"'-
yl)propane ethanedioate

25 A solution of l1-chloro-3-(lH-indole-4-oxy)propane, 6-
methylspiro[benzodihydrofuran-1(3H),4'-piperidin]-3-one and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with
ethyl acetate, and the organic layer was separated and washed

30 with brine. The crude residue was purified by silica gel
chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one



sulfate) yielded 27.5 g (97.2% of a pale yellowoil . Mass 10 spectrum
(70ev), me(relatjve intensity) 414 (Merr], 100): Anal
(C[err]H[err]C{err]S[err]) Theory C, '52.16; H, 5.35; Found C, 52.37; H,
42. A solution of 4-hydroxyindole (6.94 g, 52.1 mmol) in dry
d| met hy| fwossazeede (80 nl) was added dropwi se to a sl urr PCEUSEPOLodi um

hydride (2.2 g of a 60% dispersion in oil, 54.7 nmol) in dry

di met hyl formam de (20 nmL). The resulting m xture was stirred one hour
at roomtenperature. This m xture waslldded dropwi se to a solution of
t he above 1, 3-ditosyl ate-2- met hoxypr opane (27 g, 65.1 mmol) in

di met hyl f g &B?;Wai@néléé AR1ikldcad ﬁ{eerch},l adbEat £aGd gRviaehétdiied at room
e S

t enper-at ur

. h t hyl tat
water, ' CampeNea LB itk YPPALL)YARHR 11 SENSCITE GPaphy (B (TFER gl

nethylenehﬁddN|de) provided 17.9 g (91.3% of product as a colorless
oi . Mass spectrum (70eV), nfe(relative intensity) 25 375 (Merr], 100).
Exanpl e 117 - Preparation of (4-in onony% 3- él adamant yl am no) - 2-

met hoxypr opane et han@efB&tis 30  ca culat m xtur e™9

1- (1H-i ndol e- 4- oxy) - 3- (Cosylate);z-64.9mmnhoxypropamm(115 g, 11.9 nnDI)
and 1- adamantyl am ne (5.4 g, 35. 1) in di | f ormam de (30 ni)
was heated to 85[er§ C for 18 h. gpgzguct |solg?%2* (wat er, diethyl
ether, 35 water, brineN sodium sul f &8} vyielded 5.0% of crude product.
Preparatlve I|qU|d chromat ography [Waters Prep LG/ 500 A, Prep _
PAK-500/silica gel cartridge, 8L g&aﬂbﬁé;uﬁfethylene WO 96/ 22290
PCT/ US96/ 00041

chl ori de/ met hanol / amBRERAF ARAdIo RiEAR - ébsatrs?qalﬂprvyr%rb‘ed 2.28 g (54.0%
of a yellow f oamethyysiiaid [fbéﬁtbdﬂh\ﬁ&dﬂilﬁan-lt DR at-pipakridinbm et hyl

acetate provided 2.54 g of an np 132-134 [err]C. mass
spectrum (70eV), 5 nie(reﬁat r?R%ﬁ%ﬁ%i§n§§§g%kil 100). Anal

(C[errl]ol—l[err]N[err]Qerr])

A solution of 1l-chloro-3-(1lH-indole-4-oxy)propane, 6-
methylspiro(benzodihydrofuran-1(3H),4'~ piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with

15 ethyl acetate, and the organic layer was separated and washed
with brine. The crude residue was purified by silica gel
chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free_base
was dissolved in ethyl acetate and precipitated with one

20 equivalent of oxalic acid in ethyl acetate, to give the title
compound in 27% overall yield . FDMS m/e = 376 (M* of free

base).
analysis calculated found
c . 66.94 67.15
H ' 6.48 6.64

N 6.00 - 6.23



Theory C, 64.85; H, 7.26; N, 6.30; Found C, 64.82; H, 7.28; N, 6.23.
Examml e 118 10 _ Preparation of
(29)-(-)-1-(4- |ndonony) 3- (4- hydr oxy- 4- (4- ~

f I uor obi phenyl ) pi peri di n-1-yl)-2-propanol ethanedi oate To a
sol ution of ¥we9knfe9 - 1- (1H i ndol e- 4- oxy) - 3- (4- PCT/US96/00041

hydr oxy- 4- ( 4- br onophenyl ) pi peri di n-1-yl)-2-propanol (250 ng, 15 0.56 mmol)
in 2 mL of toluene and 0.1 nL of nethanol was added

tetrakis(tri phenyl phosphi ne) pall adi um {10)4«0. 02 equiv., 13 ng) ,

4-f| uorophenyl boronic acid ((1.2 equiv., 94 ng) , and 0.6 nL of 2M

Na[err]CJ err] solution, and the nix§g££§¥§ﬁ1%¥ heated at 80[err]C for 20

h.. The sol ution was cool ed, diluted . sol ution of dichloronethane
/ net hanol / aqueous Prepandtienhpdr bxf4eindpdglery 133 o+ t he organic

phase was semaa&gﬁhﬁneﬁasbeﬂy&dﬂh&nww&ﬁw |- ePoeEE dih yrene, and

dr-i ed over sodium sul fate resul tin was purified by silica
gel chronmat ography (dichi oroma‘t ﬁbp%% ﬁghﬁ? €31PB€ i chi or onet hane
gradient) Sto give the free base as a white - f oam whi ch was di ssolved in

ethyl acetate and pprsequeié@t@ﬁ 1- chmbf&m@;ﬁiﬁaaﬁéﬁmm&f>p%ﬁah&1 agjd in

ethyl acetate 0 I n 63% oveérall : np
123-124[ err] Cffh gthe%g%wg?g‘]‘ mafggg ' Bas dyipergdip r?]?’lﬂ [aé‘rdr =
-8.89 (c = O.B@,quwaﬂuama‘;)of potassium carbonateaimlamEtonitrile ceaul at ed

f ound heated at refldx for 12 h. The #dxture was coBledl diluted

H 10 5. 5. 93 h N N 4 and 5.09
4 73 w1tqmﬁt§g}2§§gﬁﬁte. and the organic layer was separated an

PCT/ US96/ 00044ashed with brine. The crude residue was pulified by silica
Exampl e 119 gel ¢ hEBﬁB@éiizﬁzi QElchlorometbgne/ 5% methanol in
P

(25)-(-)-1- (4'14h ol yl ox %Eﬁéni §¥§e3§ﬁ3rgﬁanﬁﬁsultlng free base

trlfluoroneth
was dissolved in ethyl acetate and precipitated with one

15 equivalent of oxalic acid in ethyl acetate, to give the title
compound in 46% overall yield . mp 214-217° (decomp.) FDMS
m/e = 410 (Mt of free base).

analysis calculated found
C 59.94 60.12
H 5.03 5.12
N 5.59 5.89
20 Example 131

Preparation of 1~(4-indolyloxy)-3-(S-
chlorospiro(benzodihydrofuran-1(3H),4'-piperidin}-1'-
vl)propane ethanedioate

25 A solution of 1l-chloro-3-(lH-indole-4-oxy)propane, 5-
chlorospire[benzodihydrofuran-1{(3H),4'-piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with
ethyl acetate, and the orgqnig layer was separated and washed

30 with brine. The crude residue was purified by silica gel
chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one



et hanedi oate 5 The title conpound was prepared as descri bed
above, via pal | adi um nedi ated coupling Qf

(2S)-(-)-1-(1H i ndol e- 4- oxy) -
3- (4- hydr oxy- 4- (4- br omophenyl ) pi peri di n-1-yl)-2-propanol and
3-trifl ugyeemidey phenyl boronic acid. The resulting free PeTASIIBOIMNAS

di ssolved in ethyl acetate and precipitated with -one equi val ent of
oxalic acid in ethyl acetate, to give the title conmpound i n 58% over al
yi el d. np. 132-134[err]C. FDVS m¥Els- 510 (Merr] of free base).
[err][D][err] = -8.47(c = 1.06, nethanol). 15 anal ysi s

cal cul at ed

equivalentfg%”gkﬁ&ic acid in ethglzacgiate, to gi§e4§ﬁ%(¥{t1e

62. 16
N compogndein 58% overaljlgield . mp ROQARA%-i BRMGr m/e =
(29) - (-) - BoeA-(mmdet Yiree/ oadef 4- hydr oxy- 4- (4-
met hoxybi phenyl ) pi peri di n-1-yl)-2-propanol ethanedi oate 20 The
title conpound was prepared as described previously, Vi a
pal | adi um nedi at ed caw®lvsig of (ZSpcplytad (1H j ndépend.-
oxy) - 3- (4- hydr oxy- 4- (4- ler onophenyl ) pgpas di n- 1-yl ) 6¢2: 6 opanol and
4- met hoxyphenyl-boroni ¢ gcid. The resgl%%ng free ba3§7 s 25 dissolved in
et hyl acetate and precigitated with “°dnhe equi vdl'ent of oxalic acid in
ethyl acetate, to give WNhe title Se@hpound i n 3Pk6Gveral | vyield. np.
175-17@[err]C. FDMS me = 472 (Merr] of free base). [err][Dl[err] =
-4.84(c = 1.03, nmethanol). 30 96/ 22290
PCT/ US96/ 00041 -108-
anal ysi s Preperariignedf 1-(4-indpbdyhoxy)-3-(1,4-dihydrospirg[38-2-
66. 18 perdp¥tan-3,4 ' -piperidinl-1'-yl)propane ethanedioate

10 A solution of 1-chloro-3-(4-indolyloxy)propane, 1.,4-

dihydrospiro[3H-2-benzopyran-3,4'-piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with
ethyl acetate, and the organic layer was separated and washed
15 with brine. The crude residue was purified by silica gel
chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title
20 compound in 62% overall yield . FDMS m/e = 376 (M* of
free base).

analysis calculated found
o : 66.94 66.14
H 6.48 6.44
N 6.00 6.00
Example 133
25 Preparation of 1-(4-indolyloxy)-3-(4-phenyl-1-

piperidinyl}propane oxalate

A mixture of 1l~(lH-indole-4-oxy)-3-chloropropane
(0.420 g, 2 mmol), 4-phenylpiperidine (0.322 g, 2 mmol),



H 6. 09 _ 5.95 N 4.98
4.79 o } Exanple 121

Preparation of 1-(4-indolyloxy)-3-(5-
met hoxyspi r o[ benzodi hydr of uran-1(3H), 4' - pi peridin]-3-one- 5

1' -yl) pr opaneyglfsssadi oate - A sol ution of PCT/US96/00041

1-chl oro- 3- (1H i ndol e- 4- oxy) pr opane, 5-

met hoxyspi r o[ benzodi hydr of uran-1(3H), 4'- plperldln]-S-one and 3
equi val ents of potassium carbonate in acetbé+trile was 10 heated at reflux
for 12 h. The m xture was cool ed, diluted with ethyl acetate, and the

organi c | ayer n S t The crude residue
was purified b%gé éh %&%&ﬁgté‘{b Pgnga § éh%? %8H %ﬁoronethane/ 5% net hanol
in di chl or mwcléogmam@mtwaﬁ heacpd FuIGBESUEST Nt fh-ce E¥gRBTraGioR s

di ssol ved i n ephydinkteiatornamidy,c@iput 8dedeini he@Rglene aijdrigeent of

overal | yi ol o wEHp HEhOudred e WEviHE, locdifm ey RRNQPUNTINRATE Y 50

base) . 5 g oil. Flashnehyenatographyalgidifsegel. methylamed
g 0 - 68hﬂ&1de/methan052¢993?/7)] yielded 0.509 g ofl. 5. 68

Scanpl e 172  Crystallization as the oxalab§isalt fromggrisis) Frovided
chl or ospi r o[ beRz2%7 ty drfofldghn-¢Blw £ryspaper | Hm133-348- %3 Mass

i K: )progani:waalqdn ,LOdime 32.5334. Anal (6o fRENIOON thkory €, 67.91; H,
chl or o- i pdol e- 4- axy) pLo -
chl or ospi r{)é beﬁzggf dfso%fanEQ‘F@&%%—apPBér‘f’di6r1]5-2:§- Bhebaltr 3

equi val ents of potassium carbonate in acetonitrile was heated WO
96/ 22290 Example 134 PCT/ US96/ 00041

Preparation of 1-{4-indolyloxy)-3~-[4-(2-methoxyphenyl)-1-
piperazinyllpropane oxalate
15
A mixture of l1-(lH-indole-4-oxy)-3-chloropropane
(0.420 g, 2 mmol), 1l-{(2-methoxyphenyl)piperazine (0.384 g,
2 mmol), sodium carbonate (0.530 g, 5 mmol) and 10 mL
dimethylformamide was heated at 100°C for 18 h. Evaporation
20 of dimethylformamide, dilution with methylene chloride,
washing with water and drying (sodium sulfate) yielded
0.819 g oil. Flash chromatography ([silica gel, methylene
chloride/methanol (95/5)] yielded 0.629 g oil.
Crystallization as the oxalate salt in ethyl acetate provided
25 0.309 g of colorless crystals. Mp 100 °C. Mass spectrum,
m* = 365. Anal (Cy4HygN305) theory C, 63.28; H, 6.42; N,
9.22; found C, 63.02; H, 6.33; N, 9.38.

Example 135
30 Preparation of 4-(l-adamantylamino)-1-{4-indolyloxy}-3-
butanol hydrochloride

Diethyl azodicarboxylate (12.5 ml, 79.3 mmol) was added
dropwise to a 5°C solution of 4-hydroxy-1H-indole (10.56 g,
35 79.3 mmol), 1,2-epoxy-4-butanocl (6.99 g, 79.3 mmol) and
triphenylphosphine (20.8 g, 79.3 mmol) in dry tetrahydrofuran
(150 mL)}). The resulting mixture was stirred eighteen hours



-109- at reflux for 12 h. The m xture was cooled, diluted with

ethyl acetate, and the organic |ayer was separated and washed with _
brine. The crude residue was purified by silica gel chr omat ogr aphy

(di chl or onet hane/ 5% et hanol in 5 dichl oronethane gradi ent eluent). The
resul ti nwogsme9pase was di ssolved in ethyl acetate ROTUI6HINMII t at ed
wth one equi val ent of oxalic acid in ethyl acetate, to give the title
conmpound in 28% overall yield. FDM5 nfe = 410 (Merr] of free base). 10
anal ysi s calcul ated . foundl7- C 59. 94
60. 06 H 5.03 5.19

IIIZ 3 at rodh @%mpegﬁggger 5I'hL6 ti_etziagydro furan, g;s removed under Exanple
ot hoxy s pFPRERH BEERYEROf /it FRSASHE WAe (Siuthd: HER Gisfhyl ether

yl )propananétfmnmiiedate remove impurAties ut iThe dfiethyl ether was

1-chloro-3 ,(,%!Y;g ﬁ&%‘% il,
met hoxyspiro en?ﬂ@ %y %ér‘gn 1 Efe ko g'l'veer5|4d| nej and & byown oequi val ent s
of pot ssWhkeR daso pard £ ?‘ﬁ a@étRﬁﬁPLaFPFé"?vaﬁl%’égt GHrQBat%ﬂraP@VI ux for 12 h.
The m xt u{Rave@ss Ga@pedc/ 800 UK ePraipt PAK-50@idilicac gt ear wridigehesdr gani ¢

| ayer was e h r due was

pu?/i fied 8§§8f§t% q‘e@wl%é ﬁﬁomde%&@%ﬂ:% Mggoﬁeﬁgﬂ& ’% % met hanol in
di chl or orrégﬂéhéo-g?’ad:ioerﬁ?"é“@rﬁ))] tvheb%w% ng flRde’ b 25C4837di ssol ved
in ethyl aa%ﬁwss'atruilpreﬁa@stsﬁasirumt h706¢) . m/edttelyeiwntimiensigyhc acid in

et hyl ; 1§ce g M’I o] ﬂio‘fe the title conpound in 62% overall yield. np
181[err] % E) FDVS rﬂe 392 (Merr] of free_base).
anal ysi s édﬂwlﬁtee@f the 1.3-gpedy-4- (1H-indol-4-yloxy)Putane 64. 72

64. 42 (1.52 g, 7.5 mmolH prepared abové &d 1-adamantyfardine (1.25
N g, B.Eiﬁ%kl) in methané& Q%O mL) was heated to reflux for 18.
h. The methanol was removed under reduced pressure to yield
15 a white solid. Preparative liquié chromatography [Waters
Prep LC/500 &, Prep PAK-500/silica gel cartridge, 8L
gradient, methylene chloride/ methanol/ ammonium hydroxide
{95/5/0.5)) yielded 2.0 g {75.5%) of a white solid. "
Crystallization as the hydrochloride salt from ethyl acetate/
20 methanol provided 1.46 g of an off white powder. mp 260-2 “C.
mass spectrum (70eV}, m/e(relative intensity) 354 (M*, 100).
Anal (C,,H;,N.0,-EC1l) Theory C, 67.59; H, 7.99; N, .7.17; Found

Co 67.55: Hr 7.76; N' 7-24-

25
Example 136
Preparation of (S)-(-)-1-{4-indolyloxy)-3-(2-adamantyl-N-
methylamino) ~2-propanol succinate
30 A mixture of (S)-(+)-{4-oxiranylmethoxy)-1H-indole

(0.910g, 4.8 mmol) and 2-adamantyl-N-methylamine (0.872g,

5.3 mmol) in methanol (30 mL) was heated to reflux for 3 h.

The methanol was evaporated and flash chromatography [silica

gel, methylene chloride/methanol (93/7)] yielded 1.41 g oil.
35 Crystallization as the succinate salt in ethyl acetate

provided 1.05 g of crystals. Mp 75-78 °C. Mass spectrum,
mt = 354. {o] 3= -13.2° (C= 0.0089 g/mL, MeOH). Anal



WO 96/ 22290 . PCT/ US96/ 00041
- 110- - Exanple 124

Preparation of 1- (4 |ndonony) 3-(6-
chl or ospi r o[ benzodi hydr of uran-1(3H), 4' -pi peridin]-1'-

yl ) propane ewbasgxspate 5 A sol ution of PCT/US96/00041

1-chl oro- 3- (1H i ndol e- 4- oxy) pr opane, 6-

chl or ospi r o[ benzodi hydr of uran-1(3H), 4 -pi peridine] and 3 equi val ents of
pot assi um carbonate in acetonitrile was-l&éted at reflux for 12 h. The

m xture was cool ed, diluted mﬁth 10 ethyl acetate, and the organic |ayer

was separ at ed %ﬁﬁﬂﬁ InNRe. ¢ T e r jd purified by
si.lica gel (é%]%‘romt ogrtgeﬁ ﬁg?omaf h'gﬁse/ 5$d 2t gnoluﬁmﬁxfasc

di chl or onet hah@- bﬁadﬂeﬂtngu%nt 7-The resulting free base was

di ssolved in ethyl acetate and preC|p|tated with one 15 equival ent of
oxalic acid in ethyl acetate, to glv | conpound i n 50% over al
yield. FDM5 mfe = 396 (Merr]_of anal ysi s
cal cul at ed® Prepaxgtion of (S)-(+) 1-(4- xgdolyloxy) -l-phengd-3-(4-

61. 67 phehlrlpiperidin-1-91 h%opane hydroéhlofide .
N : . 5.75 5. 72 20 Exanpl e
125 Prepar ation of (4 i ndol yl oxy) - 3- (3, 4-di hydr o- 2-

oxospi r o[ napht hal ehevipftame, 9f- (R bed-cailerotl-phenwlodapcopancl (5.11g,
et hanedi oate 302Bmol), 4-hy88bkiNNiRidolé- ¢hl ey 039 fhbh i el @xdpR¥iy Pr opane,

3, 4- dlhyd o[ 2 ILdin and 3
equi val eni: Pﬂég asI%‘i u‘%@ggbg%atngm %E?oﬂ?fﬁ%tﬂgt ®r Yeated at refl ux
for 12 h. Thetﬁm@mma@oéﬁ’@zd‘m)dlaltuaablent uemplerethye. aduesby]l and the

organi c | ayer amléﬁwm%eaw ﬁomﬂvasbeﬂma\ﬂ et bRBea dIHRG.Ud@pEesi due
was purified 9353##3 s ? &hro tog légl{ﬁ%?__loromethane/g%methano
in di chl or 6 1% SOAEEEER iﬁlﬁgiff WEs&° was
di ssol ved in &8nyt HEvaperation ?ﬁe&hEpmeareUydWQﬁun@nefollowed by flash
15 chromatography [silica gel, hexanes/ethyl acetate (3/1)]}
yielded 3.07 g oil. Mass spectrum, m+ = 285.
The above (S8)-1-(4-indolyloxy)-l-phenyl-3-chloropropane
{0.572g, 2 mmol}, 4-phenylpiperidine (0.322g, 2 mmol) and
sodium carbonate (0.53g, 5 mmol) were mixed together in 10 mL
20 dimethylformamide. This mixture was heated at 100 °C for 18
h. Evaporation of dimethylformamide, dilution with methylene
chloride, washing with water and drying (sodium sulfate)
vielded 0.863 g oil. Flash chromatography [silica gel,
methylene chloride/methanol (95/5)] yielded 0.277 g oil.
25 Crystallization as the hydrochloride salt in diethyl ether
. provided 0.195 g of colorless solid. Mp 130 °C. Mass
spectrum, m* = 410. ([a] 3, = 76.9° (C= 0.009 g/mL, MeOH).
Anal (C2gH31ClN20) theory C, 75.23; H, 6.99; N, 6.27; found
C, 74.96; H, 6.88; N, 6.48.

30
Example 138 -
Preparation of 1-(4-indolyloxy)-3-(4-(1H-indol-3-yl)-
1,2,3,6-tetrahydropyridin-1-yllpropane
35 A mixture of 1-chloro-3-hydroxypropane (4.2mL, 50 mmol),

4-hydroxy-1H-indole (6.66g, 50 mmol) and triphenyl phosphine
(13.1g, 50 mmol) were stirred together in tetrahydrofuran



WO 96/ 22290 PCT/ US96/ 00041
equivalent of oxalic acid.in ethyl acetate to give the title conpound

in 37% overall yield. FDVM5S me = 388 (Merr] of free base) .
C

anal ysi s cal cul at ed f ound

67.77 WO962229067. 58 H BCTZPS96/00041 6. 49
N 5.85 5.89 5 Exanpl e
126 Preparation of 1-(4-indolyloxy)-3-(4-

met hoxyspi r o[ benzodi hydr of uran- 1( 3Hr139--pi peridin]-1'-

yl ) propane et hanedi oate 10 A sol ution of

1- chl or o- 3144 Hui)nee! amAt EneY JvenPR2Buréd:; Diethyl azodlcarboxylate

th dr of di | ent
of pot seatTnd o 3-pdor v%%i%gﬁ%%was Ak, EnAte Y spaprigs or 12 h,
The mi xt uwas veisizeed at, anpiante ¢embehatiiretlify h. ackvapaxation ofiethe ganic
ayer ot eaaleupd mmgnﬁy e oo ﬁ?ﬁm in
urifi hr 9
B ehl o orhart S 2afen, wasiins) TestheRiY ailrFRES v daay soalf
di ssol vedhydratide sateticre anddbyinei pjave @ftert Grying 2Goddyni vaI ent of
oxalic ackgh #dtet 'amh a&ﬁ thz@' y%5 4 L Fhgsh chiilReyRdphy S4% overall

ield. F bas anal SIS
Xalculatgﬁgsfdca ge et%yl acetate (3/é)% yielded 5.83 go0il y
64. 98 which crystallizedd Mass spectrim,27m+ = 209, 6. 29
N 10 th hbove 1-(2-ind®1930xy) -3-chloropropane (0.629g, 3

mmol), 3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole (0.595g,
3 mmol) and sodium carbonate (0.795g, 7.5 mmol) were mixed
together in 15 mL dimethylformamide. This mixture was heated
at 100 °Cc for 18 h. Evaporation of dimethylformamide,

15 dilution with water and crystallization of the resulting
precipitate from ethanol provided 0.582 g of vellow crystals.
Mp 192-194 °C. Mass spectrum, mt = 371, -Anal (C24H25N20)
theory €, 77.60; H, 6.78; N, 11.31; found C, 77.49; H, 6.53;

N, 11.29.
20
Example 139
Preparation of 1-(4-indolyloxy)-3-[4- (2-naphthyl)—
piperazin-l-yl)propane oxalate
25 1-(4-indolyloxy)-3-chloropropane (0.159g, 0.75 mmol), 1~

(2-naphthyl)piperazine (0.161g, 0.75mmol) and sodium
carbonate (0.201g, 1.89 mmol) were mixed together in 7 mL
dimethylformamide and heated at 100 °C for 18 h. Evaporation
of dimethylformamide, dilution with water and extractions

30 with ethyl acetate provided 0.303 g. of oil. Crystallizacion
as the oxalate salt from methanol provided 0.083 g of
colorless crystals. Mp 209 °C. Mass spectrum, m* = 385.
Anal (C27H29N30g) theory C, 68.20; H, 6.15; N, 8.84; found C,
68.47; H, 6.33; N, 8.60.

35



WD 96/ 22290 PCT/ US96/ 00041
-112- o Exanpl e 127

Preparation of 1-(4-indolyloxy)-3-(6-

met hoxyspi r o[ benzodi hydr of uran-1(3H), 4" -pi peridin]-1'-

yl ) propane eggagedepate 5 A sol ution of PCT/US96/00041

1-chl oro- 3- (| Hi ndol e- 4- oxy) pr opane, 6-

met hoxyspi r o[ benzodi hydr of uran- 1(3H), 4' - pi peri dine] and 3 equi val ent s
of potassium'carbonate in acetonitril e wa20heat ed at reflux for 12 h.
The m xture was cooled, diluted with 10 et hyI acetate, and the organic

| ayer was separated and washed W The crude residue was
purified-by silica gel chr omat ogra | or onet hane/ 5% net hanol in

di chl or onet hane gPaeparatismnyefit - (4rHadodydpry hyd fléed 1Hadrdol-3%dEd ~di ssol ved
in ethyl acetate and precpppéridth-W-{/]prepade neavbyrlsyiaeof oxalic acid in

ethyl acetate, to give the title conpound in 58% overall yield ." FDV5-
me = 392 (Merr] of free base). anal ysi s

cal cul atedd . Theimproduct of Example 138 (.370g, 1 mmokk wgs

65. 00 hydrogenated Heasc, 40 °C/186h27ln ethanol. GFi¥kracion,

N v t ? %ﬁ nato [ meth; 1e§xanp|e
128 : evapora 9 FRAE LB S f- f"&-?ﬁ%‘%}? |1529153-9%: o

net hyl spi r o[ behkouidsdirerhangh/ arirghiwu hpdpexictﬁ nf109/3/@-5) } yielded
yl ) propane Etbaﬂﬁﬁ'ifgfi é?ystallldﬁﬁighuﬁéOihéﬁhydrochlorlde salt in

ot hyt Spi FO bEAZO AR PRV AaH g0 454, et i SRIfELessnto by 5 Mass

equi val ent s ofppetrwmi umM'car Bdhat enad d@e&ﬁmﬁtmsqﬂe theorye@t etP.31; 3 refl ux
for 12 h. Tlgegsl X uro Was ceghidl.c, difoubed v tdrg1, net{ylomrcetate, and the
organi c | ayer was separated and washed 30 with brine. The crude residue
was purified by silica gel
Example 143
15 Preparation of (28)-(-)-1-(4-indolyloxy)-3-(4-phenyl-1,2,3,6-
tetrahydropyridin-l1-yl}-2-propanol ethanedioate

The title compound was prepared according to Example 1
from (8)-(+)-4-(oxiranylmethoxy)-1H-indole and 4-phenyl-
20 1,2,3,6-tetrahydropyridine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 60 % overall

vield as a white foam . FDMS m/e = 348 (M* of free base).
a[Dlggg = -17.08 {c = 0.49 , methanol).

25

analysis calculated found
C ) 65.74 65.78
H 5.98 _ 6.04
N 6.39 6.07

Example -142

Preparation of (2S)-({-)-1-(4-indolyloxy)-3-(4-(2-
hydroxyimino)ethyl-4-phenylpiperidin-1-y1l)-2-propanol
30 ethanedioate

The title compound was prepared by treating a solution
of (28)-(-)-1-(4-indolyloxy)-3-(4-acetyl-4-phenylpiperidin-1-



chr omat ogr aphy (di chl oronet hane/ 5% net hanol in di chl or onet hane

gradient eluent) The resultjng free hase was_dissolved in ethyl
acetate and precipitated with one WO 96/ 22290

PCT/ US96/ 00041 -113- equi val ent of
oxal i c awobeneeet hyl acetate, to give the title Cc onPOTHEG6NA043 6%

overall yield . FDM5 nfe = 390 (Merr] of free base) .

anal ysi s cal cul at ed f ound C

64. 99 65. 08 -121- H 5.87 6. 14
N 5.83 6.06 5 Preparation of
1-(4-i ndo&?l) O¥Vpropdddl with exces ﬁiéﬂ@%béﬂ%ﬁd@ ay- 1(3H), 4

- pi peridi ropane et hanedi oate 10 A
S50 Ut 1 on GRUAYEHERES. 801 Py PN 3% GRS IR OBIORIge SOLSTARRS pi 1 o

benzodi hydm:hanohn vﬂ:(tm-l)ueétanguqxerna:ﬁlm] fandor®® houre(Uheahbxthuyreowagot assi um
car bonat e 'oBé@? édheugﬁsd didmethafil f‘?zf(ft‘i‘ﬁngﬁ?r/lga@ ag./he mxture
g t S n

was cool e acet at e, . a e organi c rr wWas
separ aPed aawanm r‘”‘ld\ﬁn solerion (2PRe1fi Ljand brine- ERe ﬁl}'rq%f’r"éd by
si | i ca gelphase wie cserargraghydyibd iverosetban efulF4tept bomeéntrated

dichloro a J__gjﬂ&! u r I f was di ssol ved
i n ethyl W%E:‘Et gﬁe an 9;“%”‘% ?&%st *1{%# §§Y % eolrflg\%g g%’?e 05%% oxalic acid.in
et hyI acefmgtbane} @l@/’é’htlﬁ’€°1“ﬁ?lll@e S°1(‘,’GF\*509¥1%F#Q1‘ 766 Bi¥e dthe y‘-iréled . FDMS
m e = 376 bakeewhlclfwdy @dssolvédisit) .ethyl acetate / methadshl yisi19
g?lighategnd prec1p16§€@% with one egquivalent é% oxalic acid fhsgﬁhyl

acetate to give the title compound in 90% yield as a white

solid. mp. 125-127°C . FDMS m/e = 408 (M* of free base).

a[Dlsge = -6.47 (¢ = 0.49 , methanol).

analysis calculated found
o 62.76 62.88
H 6.28 6.59
N 8.45 8.60
15
Exanmple 143
Preparation of 1-(4-indolyloxy)-4-(4-{2-naphthyl)-
piperidin-1-yl)butane ethanedioate
20 A solution of 1l-chloro-4-(4-indolyloxy)butane (prepared

from 4-hydroxy-1H-indole and l-bromo-4-chlorobutane), 4-(2-
naphthyl)piperidine and 3 eguivalents of potassium carbonate
in acetonitrile was heated at reflux for 12 h. The mixture
was cooled and diluted with ethyl acetate, and the organic

25 layer was separated and washed with brine. The crude residue
was purified by silica gel chromatography (dichloromethane/S%
methanol in dichloromethane gradient eluent). The resulting
free base was'dissolved in ethyl acetate and precipitated
with one equivalent of oxalic acid in ethyl acetate, to give

30 the title compound in 48% o§erall vield as a tan solid. mp .
113-115°C. FDMS m/e = 398 (M* of free base).



H 6. 48 6. 64 N 6. 00

6. 23 WO 96/ 22290 — — '

PCT/ US96/ 00041 -114-

Exanpl e 130 Preparation of 1-(4-indolyloxy)-3-(5-

chl or ospi r o[ kegsésdbdpydr of uran-1(3H), 4" -piperidin]-3-one- PCT/USIN00041
1'-yl)propane et hanedioate 5 A sol ution of

1-chl oro- 3- (1H i ndol e- 4- oxy) pr opane, 5-

chl or ospi r o[ benzodi hydr of uran-1(3H), 4' - gizgeridin]-3-one and 3
equi val ents of potassium carbonate in acetonitrile was heated at refl ux
for 12 h. The m xture was cooled, diluted 10 with ethyl acetate, and the
organi c | ayer was separat ed and washed with brine. The_ crude residue
was purified by silica analpgischronatc@dfupdteqd di chl or M%hane/ 5% met hanol
I n di chl oronet hane gradcent el uent).71ll29 resul ti ng7ir&®e base was

di ssolved in ethyl acetate ﬁnd preC|p|take? mnth one 1% 99 U|valent of
oxalic acid in ethyl acetate, to give the'title conpound in 46%
overall yield . np 214- 217[§rr] (deconp. $- 73 FD\VB m2%e 93 410 (Merr] of
free base). anal ysi s cal cul at ed f ound

C . 59. 94 60. 12 H 5.03
5.12 - | N Example 144 5.89 20 |
Exanpl e 131 Preparatiorpiofpir 44 7 nficdly Loxy i=$ntfol {2 -orphtiy 5=

chl or ospi r gf benzodi hydr of upaged{did-14y1ppertarl entnedicate

yl ) propane et hanedi oat e A sol ution of

1-chl oro- 3- (1H i ndol e- 4- oxy)propane 5-

chl or ospi r o[ benzodimeddstiennet SH)CMOrpr%'eM-mnde]lY&W@entanequﬂv(aﬂ'ent s of

pot assi um car bgdiithyi1N pdpet Pl iadn@ BEEqBAHIMAts of potassium carbonate

in acetonitrile was heated at reflux for 12 h. The mixture

10 was cooled, diluted with ethyl acetate, and the organic layer
was separated and washed with brine. The crude residue was
purified by silica gel chromatography {dichloromethane/5%
methanol in dichloromethane gradient eluent). The resulting
free base was dissolved in ethyl acetate and precipitated

15 with one equivalent of oxalic acid in ethyl acetate, to give
the title compound in 47% overall yield as a white solid.
mp. 178-180°C. FDMS m/e = 412 (M* of free basel.

analysis calculated found
C 71.69 71.93
H 6.82 6.79
N 5.57 5.69
20 . Example 145

Preparation of 1-(4-indolyloxy)-2-(4-(2-naphthyl)piperidin-1-
yvl)ethane ethanedioate

A solution of l-chloro-é-(4-indolyloxy)ethane,'4—{2-

25 naphthyl)piperidine and 3 equivalents of potassium carbonate
in acetonitrile was heated at reflux for 12 h. The mixture
was cooled, diluted with ethyl acetate, and the organic laver
was separated and washed with brine. The crude residue was
purified by silica gel chromatography'(dichloromethane/S%



at reflux for 12 h. The m xture was cool ed, diluted with et hyl

acetate, and the organic |ayer was separated._and washed 30 with brine. The
crude residue was purified by silica gel chr omat ogr aphy

(di chl or onet hane/ 5% net hanol in di chl oronet hane gradi ent eluent). The
resul ti ngwdsefdRSE was di ssolved in ethyl acetate aoInsseawd4l t at ed
with one WD 96/ 22290

PCT/ US96/ 00041 : -115- equi val ent of
oxalic acid in ethyl acetate, to givelzde title conmpound i n 58% over al
yield . np 200-202[err]. FDMS nfe = 396 (Merr] of free base).

ggég%sis meth&%%gigég&féhlorometha&é"ﬁy¥dieﬁt eluent) . The5r§§hlting

N free hagg was dissolvedgin pethyl acetate g Preshptated
1- (4-i ndolyi X vhe3eqlivaldinty dEOsRAIDE 3Hdid in ethyl keerapyl ate Jyidre

-pi peri di regrte4_u>eggp519.§§¢g}§@emaas£“ ch\&e}aul%em asa SRYE 901 4.

5.70

1- chl or o-

di hydr Sspifteo] 3149218 ?Fz-opfrDMﬁ 3mbe i 378 (4 nef Emee Base).equival ents of
pot assi um carbonate in acetonitrile was heated at reftux for 12 h.
The mi xture was cool ed, . diJuted MAt hyl ace%ate and the.organic..

| ayer was separat ed 3%%1 Y#E$hed 15°€ CPﬁaB? ne. The g?d%e resi due was
purified by silica gel € chromat ogf&@#?/ (dichl or 8&e¥hane/ 5% nmet hanol ™ in

di chl or onet hane. gradi entg el uent). Theg pgsulting freg gase was di ssol ved
in ethyl acetate and prsﬁlpltated mnth n equi ag ent of oxalic acid in
ethyl acetate, to give e title 20 c8§pound in 62%°Soveral | yield .
FDMS me = 376 (Merr] of free base).
Breparacion 20
Preparation of 5-chloro-2-(4-hydroxy-N-t-butoxycarbonyl-
10 piperidin-4-yl)benzo(b]thiophene

A solution of 5~-chlorobenzo(b]lthiophene (0.600 g, 3.56
mmol) in freshly distilled tetrahydrofuran (20 ml) was
treated with n-butyllithium (1.2 M, 2.94 ml, 3.56 mmol) under

15 nitrogen atmosphere at -78° C. The anion was allowed to stir
for 60 minutes, and then was treated with a solution of N-t-
butoxycarbonyl-4-piperidone (0.779 g, 3.91 mmol) in
tetrahydrofuran (5.0 ml) and allowed to warm to 0° C. The
reaction was quenched with sat. sodium bicarbonate, diluted

20 .with hexanes/diethyl ether (1:1), separated, the drganic
phase washed with brine and dried over sodium sulfate, Flash
chromatography {silica gel, toluene/ethyl acetate 9:1) gave
1.09 g of a colorless foam which was contaminated with 20%

* unreacted piperidone. FDMS m/e = 367.

25
Breparation 21
Preparation of 5-chloro-2-(1,2,3,6-tetrahydropyridin-
4-yl)benzo[b)thiophene
30 A solution of the product of Preparation 20 (0.998 g,

2.72 mmol) in methylene chloride (10 ml) was treated with 2.0
ml of trifluoroacetic acid and stirred at 23° C for 3 hours.
The reaction was concentrated to a foam under reduced



anal ysi s cal cul at ed f ound C

66. 94 66. 14 H . 6. 48 6. 44
N 6. 00 6. 00 Exanpl e
133 25 Preparation of 1-(4-indolyloxy)-3-(4-phenyl -

pi peridi nyl) pkpRkpaseoxal at e A m xture of 1- PCT/US96/00041
(1FLindoIe-4p%xy)-3-chlorqpropane (0.420 g, 2 mol),

4- phenyl pi peridine (0.322 g, 2 mol), WO 96/ 22290

PCT/ US96/ 00041 -124- -116- sodi um
carbonate (O. 530 g. 5 mol) and 10 niL dinethylfornanide was heated at
100[err] C for ) EV%P ration of, dlnet | formam.de, dilution with

net hyl ene chIéFFﬁ@ure a | K§SHRtS ShEeraty Qﬂ ?éﬁﬂl hsul fat e)

yi el ded 0. 759 cﬁlgrofbrmmmﬂanohrwa&)og:oaphye[@1444:@ géb’,k) nef ey |teme
chl oride/ met h%@bré83é31);]a yi gl Qs.dppe 5&% alegmvea 1rpé\f§£'§| adgdddeln as the

oxal ate salt frome prOV| ht yellom/cr stals. M
137-139 [err] & re%ﬁé é-pé’cF a’rﬁ’b‘rﬂf °x3g and’ evaporated.
(Cerr]H ebr] Mpeer ?B}eﬁ"] .t hEDM§ 1) e 67 280; (M} ap free6basel) 6.60; found C
68.00; H 6.52; N, 6.7 Exanpl e 134
Preparation of 1-(4- |ndonony) 3- [4 2- nethoxyphenyl) 1-

pi perazi nyl ] propane oxal &t ' cai ure of feund

(1H-i ndol e- 4- oxy) - 3- chl or opcopane GB 020 g, 2 mB3.06

1-(2- nethoxyphenyl)plpera2|ﬁe (0.384 g, 15 2 mmol), godhum carbonat e
(0.530 g, ' 5 mol) and 10 nL dlnethy? ornan1de was heated at 100C for
18 h. Evaporation 4.10

Exeparacion 22
Preparation of 3-bromo-5-~chlorobenzol[b]thiophene
10 )
A solution of bromine (0.31 g, 1.95 mmol) in 1.0 ml

glacial acetic acid was added to a stirred solution of S-
chlorobenzo[blthiophene (0.300 g, 1.77 mmol)in glacial acetic
acid (1.0 ml) under nitrogen atmosphere. The reaction was

15 heated to 50° C for 4 hours, the volatiles removed under
reduced pressure, the residue diluted in methylene chloride,
washed with ag. sodium bicarbonate and with brine and dried
over sodium sulfate, Evaporation gave 0.335 g (76%) of a tan
solid. mp 85-86 C, FDMS m/e = 249 (M + 2).

20
analysis calculated found
o 38.82 39.12
H 1.63 1.72
Breparation 23
Preparation of S-chloro-3-(4-hydroxy~N-t-butoxycarbonyl-
piperidin-4-yl)benzo(blthiophene
25

A flame dried 50 ml flask was charged with n-
butyllithium (1.55 ml, 1.86 mmol) in diethyl ether (5.0 ml)
under nitrogen atmosphere. The internal temperature was
lowered to -78° C and treated with an ethereal solution (10



20 of dinethylformam de, dilution with nmethyl ene chloride, washi ng

with water and dryjing (sodiumsulfate) vyielded 0.819 g oil. Flash
chromat ography [silica gel, nethylene chl ori de/ met hanol (95/5)] vyi el ded
0.629 g oil. Crystallization as the oxalate salt in ethyl acetate

provi ded,,; 309 g of colorless crystals. M 100 [eﬁﬁ%ﬁig&ﬁﬁﬁ spectrum
MeH]Q@&” ml(qmﬂHMHHWmHQeHD theory C, 63.28; 6.42; N,
9.22; found C, 63.02; H 6.33; N 9.3

Exanpl e 135 30 Preparation of 414 - adamant yl am no) - 1- (4-i ndol yl oxy) - 3-
but anol hydrochlorlde Di et yI azodi carboxylate (12.5 m, 79.3
mmol ) was added pwise to a 5C solution of 4-hydroxy-1Hindole
(10.56 gm135°f7§°§r%3-chi°2°bmwmapahwe(%9 44849, 7b. 88 FRAY and

tTi phenylastespetierind &t 6787 C Eovw0) mifutey dird rasydcolored (150

316 / -22288 i bh"Jad edelrRa"BELR NI —%t%ﬂ@é%&%&?bggg}%%% VO

-117- (0.401; gon? t @ MMMt dpediqthyk @thgny 6% ot Widn %SSF%EV% under
reduced picatinned fdhe2 neeirduacwassdic Ebtlowed Ibydlisdolrywaehiey to  and

filtered of [ r ggoved under
reduced ptr?"ebssgp%)‘y% ﬁ?\&}é_h&hgé If}fe qle%trcg\%l%ngxﬁke q%&vxﬁeghwévas purified by
pr epar at isaturpgedds umnhmsgrhgngte- dJPM&Fér§l¢heﬂﬂqy5ﬂgeélﬁﬂl¢ﬁhﬁi

PAK- 500/ sdtlriesd @ebafatdd, @ae, oBfanics WasBe@NiitEdivleSNand dried

ohl or1 del GR35 ATHBIY 4 1YL khlgrapnl O9LH £esd) cERuRLJGRP) ] Lo

obtain 3 mass spec m ( 70eV)
m e( 28| atdcetatet 8nd) tgavel@-3808 ¢f[arqdlorless. foam which wasni xture of t he

1, 2-epoxyc&:t@ﬂﬂnhaéelwfkwlaomwtmnt of (Arédcthkd pipeFiBbne Prepared above
and 1- adw yhlfam_ngs.g (lg’?} 8.2 mmol) in nethanol (20 nL) was heated
r ™M§ = he nethanol

to reflu was renoved under reduced pressure to
yield 15 a white solid. Preparative liquid chromatography [Waters
Breparation 24
15 Preparation of 5-chloro-3-(1,2,3,6~tetrahydropyridin-4-yl)-
benzo[blthiophene

A solution of the product of Preparation 23 (0.320 g,

0.86 mmol) in methylene chloride (3.0 ml) was treated with

20 2.0 ml of trifluoroacetic acid and stirred at 23° C for 4
hours. The reaction was concentrated to a foam under reduced
pressure and the residue chromatographed (silica gel,
chloroform/methanol 95:5) to give 0.140 g (64%) of a foam.
The sample was dissolved in ether, treated with excess

25  hydrochloric acid in ether and evaporated to an orange solid.

| = 230-235° C, FDMS m/e = 250 (M* of free base)

analysis calculated found
Cc 54.55 54.81
H 4.58 4.77

N 4.89 5.14



Prep LG/ 500 A, Prep PAK-500/silica gel cartridge, 8L gradi ent,

nmet hyl ene chl ori de/_net hanol / ammoni_um hydr oxi de_ (95./5/0.5)] vyielded
2.0 g (75.5% of a white solid. Crystallization as the hydrochl oride

salt fromethyl acetate/ 20 nethanol provided 1.46 g of an off white
powder. np Zggaémbﬁ;r]c. mass spectrum (70eV), nle(rel gdpiRediddbfnsi ty)
. Anal

354 (Merr], (JerrJHerr]Nerr]dJerr]-HA) Theory C, 67.59;
H 7.99; N, .7.17; Found C, 67.55; H 7.76; N, 7.24. 25

Exanpl e 136 Preparation of -126-

(S)-(-)-1-(4-indolyl oxy)-3-(2-adamantyl - N-

nmet hyl am no) - 2- propanol succi nate 30 . A mxture of

(-S) - (+) - (4- oxi r anyl met hoxy) - 1H i ndol EXERAXAIGILSy 4.8 mmol ) and
2- adamant yl - N- met hythpapac {6n SOL R - (3 -chlérs-IridibphényEldvtalldeRPdel) was

heated to reflux for 3 h. The : vaporated and fl ash
chr omat ography [silica gel , nepﬁépgﬁgiéﬁﬁ%ﬁﬁde/nethanol (93/'7) ]

yielded 1.41 g oil. 35 Crystallization as the succinate salt in ethyl
acetate 5provi defl thi¥e-gieek £owsd dotroMpfTasW SrdseichhEged/Bithspect rum

merr] = 354. LhSELldnilphhoT 126:¢ ¢, . L3891 9'ally, phE i HlBhonate

Y\?lg? 22290 ([ 8 r g H QL5 RPd) r juyageyone; K@2P yrig apd tgeared wigh: aN, 5. 93:
E()undI C 137 5 aﬁoéﬁ%sé;,adrag&@gnl\b? S?ﬁsoac)ecalldim?ded Cc)ilielt:lg)y)/(l)acetarll.é fsf%er('ll
phggl Si peri di gt Hf/ﬁ%f)%gah‘g ﬁ?g?'%c% 02(r3|td%' éhe srlurrx xa%i %]\ﬁ%é'eg]y -
(R) - 3- chl 019- 1tpriewgh -a snadpanbhg (&£ redite, tizo fidnirprelevaphrated vhdexiol e
(4.0g, 30 mml yeaifed 'Prdd®U¥e and the residue diluted with diethyl ether
and water. The organics were washed with brine, dried over )
sodium sulfate, and evaporated to a rust-colored oil weighing
35.1 g (97 %). FDMS m/e = 260 (M*).

15

analysis calculated found

C 55.27 55.37

H 6.57 6.35

Breparation 26
Preparation of a 1:1 mixture of 4-chloro/6-
chlorobenzo([b]thiophene

20

A one neck round bottom flask was charged with

polyphosphoric acid (12.8 g) in refluxing chlorobenzene {100
ml) and treated by the dropwise addition of 2-(3-chloro-1-
thiophenyl)acetaldehyde diethyl acetal (6.0 g, 0.023 mol) in

25 chlorobenzene (20 ml). The slurry was stirred at reflux for
1 hour, cooled to 23° C and the organics decanted from the
mixture. After washing with brine, drying over sodium
sulfate and evaporation, 2.75 g (71%) of a thin, rust-colored
oil was isolated.

30



10 phosphine (7.86g, 30 mmvl) were stirred together in t et rahydr of ur an
(90_nm) at anbient fenperature. Di_ethyl azodi carboxylate (4. 72 m, 30

nmol ) was added slowy. The resulting solution was stirred at anbi ent
tenperature for 18 h. Evaporation of the tetrahydrofuran foll owed by
flash 15 wgggm ography [silica gel, hexanes/ethyl acetywyusosioobsi

yi el ded 3. g oll. Mass spectrum njerr] = 285. The above
(S)-1-(4-indolyl oxy)-1-phenyl - 3-chl or opr opane (0.572g, 2 mmol),
4-phenyl pi peridine (0.322g9, 2 mmol) a{yh_ sodi um carbonate (0.53g, 5

mmol ) were m xed together in 10 nL 20 dinethyl formam de. This m xture was
heated at 100 C for 18 h. Evaporatiqn of_dinethylformam de, dilution

wi th net hyl ene chl ori de, meﬁ%’ﬁ%er and drying (sodium sul fate)
yihlel d_eg .5). 8@Fepavatiorictsh ghnomatd tﬁ&ralbliy4E_Ghlduﬂ:&-23-e(l4,—hydfo:p93-tl~h-)ﬂ-ene )

chl ori de : | 1 as the
hydr ochl o ﬁbg‘g gggk#%%l)dé lp\é 3% ?hg‘?ﬁ‘e‘&ﬁ%”%ﬁ’gi@? %ﬁye%% %‘ao# —%}gdg%{? ess

solid. M 130 [err] @- (fnkedroxy-Npschrtexycagbopylpivenidinferr]] [err] =
76.9 (& 0.009 g/nL, MeOH). 4a-ylyvenzd(Biehidphewe ] G Nerr]O theory C :

75.23; H 6.99; N, 6.27; found C, 74.96; H 6.88;, N, 6.48. 30
Exanpl e 138 Preparati on of 1-(4-indolyloxy)-3-[4-(1Hindol-3-yl)-
1, 2,73, 6-t et r ahyPdseapriam rel a/ [1: Ar Bpukere of54- A mi xture of

ébchl olr ;) %M@&hﬁbv?wlﬁidpﬁﬁaws-mme}m[g] tﬂidbllﬁrrféx)(i'.!ﬁ{éﬂd()' et (6. ?ﬁg,
Mo [ n osphine._. . : o e,stiyred together
in tetrahy .?904 JF’%?H-? in Presﬁ'ﬂy absbk}lz%gﬁjt%ahygro urgn V@'bo m { wads -

PCT/ U396/ Ootepred with n-butyllithium (1.3 M, 7.55 ml, 9.83 mmol) undex50 ni) at

anbi ent t ed&fcdledw StmbiEHdnd atZ0dBea boxYeahRion wad 419oWed €9 sEWY ) was
added sl OV\%}/. The resul ti r}g sol uti o
r

Femper at ur s $0, REHESS A a8, Eredled wienl Bkl o8 FET) oea by
di | uti on viutexyicerhonybt4raripezddong {195 fi.| ¢ 82 imwnlvdahi ng resul ting
filtrate viddrahydNo2@eanM10.0 YY" axd A1 KAled t8NwaRe &Y i-Ng, sgaye, after
dryi n%.s(soﬁ'lxeur?eaction was quenched with 0.5 M sodium hydrogen sulfate,

diluted with hexanes/diethyl ether (1:1), separated, the

organic phase washed with brine and dried over sodium

sulfate, Flash chromatography (silica gel, toluene/ethyl

acetate 9:1) gave 0.64 g of a colorless solid which was

20 identified by its 1H NMR spectrum as the 4-chloro

regioisomer.
analysis calculated found
C 58.77 59.01
H 6.03 6.20
N ' 3.81 3.87

The second fraction isolated provided 1.04 g of a colorless
25 foam which was identified as the 6-chloro regioisomer.

analysis calculated found
C 58.77 58.97
H " 6.03 : 6.08

N 3.81 3.98



sul fate) and evaporation 24.97g oil. Flash chronat ography [silica gel,
hexanes/ et hyl acetate—(3[1)] yielded_5.93 g oil_____which crystalli zed.

Mass spectrum nferr] = 209. 10 The above

1- (4-1ndol yl oxy) - 3-chl or opr opane (0.629g, 3 nmol ),

3-(1, 2, 3, 6- twosetdzgsd opyri din-4-yl)-1Hindol e (0.595g, FCHVSH6/00041d

sodi um car bonate (0.795g, 7.5 mml) were m xed together in 15 nL

di met hyl f ormam de. This m xture was heat ed at 100 [err]C for 18 h.
Evaporation of dinmethylformam de, 15 dt33d&<4on with water and
crystallization of the resulting preci pitate from et hanol provided
0.582 g of yellow crystals. Mo - Lergd C. Mass spectrum nferr] =

371. Anal (Cerr]Herr]Nerr O)h eor : .60; H 6.78; N 11.31;
found C, 77.4Frepargtign of 4+q 19{92%7ﬂzo?y-3rG-tetrahydmﬁaiﬂw%wldf-

1-(4- lndolyloxy) 3-[4- (2- napht hyl penzo[b]lthiophene

piper azi n-1 yI]propane oxal ate 25 1- (4-i ndol yl oxy) - 3- chl or opr opane

(0.159g. Q.75 mmol), (2-na hthyl)‘pi razine (0.161g, 0.75nmmol) and
sodium 2. car boﬁaF@l'(‘E)’-%ﬂf 4I°Bg°¥ﬁfb3‘) 4\103” rﬁ*&é&?é@é?@?é\tbpnﬂm

di met hyl f or myiipde idbn- hesl )ednab [BPEhisphene 00298 ). oEvapmed) am of

di met hyl f | d t 3 t hyl
alcrerfatg p?(r)v e§§6e§% &iwof(lﬁ Ws"@% lc?é& é& "}1%’8 9 IP# é%xgl a%/e salt’
from met hanoltrﬁ-rféVPEI@ﬂC%UOBI?C@doﬁnd St)e’tﬂ%‘r Iaés§3 crf-y§1°§| é hW?-OQ Therr| C.
Mass spectr urﬂeami[tebh] was dincentrabed!td @ FobhHisddd Meaueb§l ¥ddgurieheory C,

68.20; H, 8 ]aéid @he rgéid\IeO L!:'?x(z*og;eatt:ograp%8ed4 7(slll_|ica g3e?ipcfl\'}lﬁg§%$%%{21

WO 96/ 22
-120- methanol 95:5) to give 0.175 g JB8%140f a tan powl@par at IFOMSof
1- (4-i ndol yI e =3256- (MH-dfmdeke3byser

pi peridi n-1-yl ] propane hydrochl ori de
Breparation 29
15 Preparation of 6-chloro-2-(1,2,3,6-tetrahydropyridin-4-yl)-
benzo[b]thiophene

A solution of 6-chloro-2-{4-hydroxy-N-t-butoxycarbonyl-
piperidin-4-yl)benzo[blthiophene (1.04 g, 2.83 mmol) in
20 methylene chloride (30.0 ml) was treated with 4.36 ml of
trifluoroacetic acid and stirred at 23° C for 4 hours. The
reaction was concentrated to a foam under reduced pressure
and the residue chromatographed {silica gel, CHC13/MeOH 95:5)

to give 0.640 g (90%) of a tan powder. FDMS m/e = 250 (M*
25 of free base)

Ereparation 30
Preparation of 7-chloro-3-(1,2,3,6-tetrahydropyridin-4-y1)-
1H-indole '
30
Potassium hydroxide (6.89 g, 0.12 mol) was dissolved in
methanol (30 mL}. To the solution were added 7-chloroindole
{4.65 g, 0.031 mol), 4-piperidone hydrochloride hydrate (9.48
g, 0.061 mol). The mixture was stirred at reflux temperature
35 under nitrogen for about a day, and was cooled and diluted
with 50 mL of water, added dropwise. The solid was



5 The product of Exanple 138 (0.370g, 1 mmol) was hydr ogenat ed
(Pd/C, 40 [err]C/18 h) in ethanol. Eiltratjon . evaporation and flash . __

chromat ography [silica gel, nethylene chl ori de/ met hanol / amoni um

hydr oxi de (100/3/0.5)] yielded 0.177 g oil. Crystallization as the
hydrochl eyosé@2selt in 10 diethyl ether provided 0.154 BCOUSWHHPEE| ess

sol id. Mass spectrum nferr] = 373. Anal ((Jerr]JHerr]CONerr]O
theory C, 70.31; H, 6.88; N, 10.25; found C, 70.01; H, 6.91; N, 10.07.
Exanpl e 141 15 Preparation of -129-

(2S)-(-)-1-(4-indol yl oxy)-3-(4- phenyl 1, 2,3, 6-

tetrahydrggyiéégéh:lﬁgsggédﬁgﬂp eEﬂ&“ﬁﬂh@ﬁIﬁrl d. Y1eld slgegtitle

conpound Was epar e
(S) (+)- 41?%? ragyd veldowysohid nerta 153ne0% ﬁheﬁws “mp = 232 (0.

1, 2,3, 6- tetrahydropyrldlne The resulting free base was di ssolved in

ethyl acetate, and 8gigated w$5ik4¥¥% ed equi v gat of oxalic acid in

ethyl acetate in 60 erall white oan1 FDVS me = 348

(Merr] of free base). [err] [EP[eFP] = -17. 09§-88= 0.49 , nethanol).
25 analgsi s calsidnat ed S Smund

C 65. 74 65. 78 H 5.98
6. 04 ¥ N 12.08 39 11-86 5 o7

Exanmpl e 142 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(4-(2-

hydr oxgi m no) et hyl - 4- phenyl pi pepxg@paxdtidn -3 propanol 30
solutton - © Jreeagaciop 4F (i qtsEeyPoreine AR A G amaclE T o 1.
WO 96/ 22290 PCT/ US96/ 00041
7-Chloro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole
{2.0 g, 8.62 mmol) and 0.5 g of platinum oxide were added to
10 100 mL of ethanol and the mixture was shaken under about 50
psi hydrogen at about ambient temperature for about a day.
The mixture was filtered and the filtrate concentrated to
yield a solid comprising the desired product. VYield 1.64 g
(81%) as a yellow solid. FDMS m/e = 234 (M+).

15
Example 146
Preparation of 3-[4-(5-chloro-3-indolyl)-1,2,3,6-tetra-
hydropyridin-1-yl}-1-(4-indolyloxy)propane hydrochloride
20 The title compound was prepared in a fashion similar to

that described in Example 99 using 1l-chloro-3-(1lH-indole-4-
oxy)propane (0.444 g, 2.13 mmol) and the hydrochloride salt
of 5-chloro-3-1(1,2,3,6-tetrahydropyridin-1-yl)-1H-indole
(0.500 g, 2.13 mmol) in the presence of 3.0 equivalents of

25 potassium carbonate (0.881 g, 6.39 mmol) in dimethylformamide
at 90° C., Yield 0.320 g {(34%) of the HCl salt as a light
brown solid. mp 167-172° C. FDMS m/e = 407 (M+ of free

base).
analysis calculated found
C 64.86 64.95
H 6.12 6.17

N 9.45 8.32



-121- yl)-2-propanol w th excess hydroxyl am ne hydrochloride (5
equi val ents) and 5_nolar_aq. sodi um hydroxide solution in ethanol, with
heating at reflux for one hour. The m xture was cooled, diluted with
di chl oronet hane / methanol / sat. ag. 5 ammoni um hydroxi de sol ution
(100: 10: 1) awé dghise. The organic phase was separ at ed, PpoyusIsonder
sodi um sul fate, concentrated and chromat ogr aphed over silica gel

(di chl or onet hane- 5% met hanol / dichl or omet hane sol vent gradient) to
give the free base whi ch-was di ssol vadorn ethyl acetate / nethanol
(1:1) 10 and precipitated with one equivalent of oxalic acid in ethyl
acetate to give the title conpound i 9n£%¥'?h9 as a white solid. np.
125-127[err]C . FDVS me = 408 (Merr TTEC base). [erg%é[)[err] =
-6.47 (c = 0. 4Preparahipw|of (25)-(-)-3 -[4 (6- trlﬁhmwe;rrhyl ted

f ound 1,2,3,6-tet¥ahydropyridinfiZ-yi4 -1- (4-indolyddx$3-2-propanol
H- 6. 28 6. 59 N 8. 45

8.60 15 etE?ﬁﬁ?ﬂ%?FfﬁS Preparation of
1- (4-i ndol §l oxy) - 4- (4- (2- napht hyl ) - pi peri di n-1-yl ) but ane
ethanedi oate 20 The ti¥ie @okbb@fAddras Jp:@bbeé@ #n (£-fa2Bobi | O2avdliH *BE

gg;ﬁfﬁ;?$plpeﬁ On]4§%%8§g§éalg&?@%ﬁiﬁopsﬁﬁgasé$hnﬁga Egﬁg?QUtane?n (2

acetonitril e waxirenybuethoxydf-LHxindylel A0h716 ghes +vi8xmmpd) and fes cool ed
and diluted Wéﬂlf@hbi‘&méﬂﬁ}la@e,(laﬁ‘% t@%e@&ﬂﬁ?&&pﬁ;d-%‘ﬁy!‘@&rﬁ%@bed and

washed wi e. de r. urified by silica
chr omat ogﬁlgphyJ rld| Ochl o?tc){% S/ g%ng etrlf‘é‘f’ﬁzng? repion 5?%m%a%ée&%dl ent
eluent). The rﬁa§14I0tgn920%) dsr eethnstoams whiish ovas drgatedhyitiaclettat e and

precipitated %ul%ién@r@f %‘1‘:’.@' §8id Gfn @i@khﬂ a&drﬂax‘ RAn@! Bvhp&tdtiadt o 10
give 30 the titl

e co overal |l vyiel S a tan solid. np.
113-115[err] C2 BB %é§5g (ér + of DM e’@’%a‘s%s 3630 his
base) . a[D]sag = -13. = 1.06, dimethylsulfoxide).

15
analysis calculated found
o 59.47 60.04
H 4.76 4.95
N 7.70 7.58
Example 148
Preparation of 2-[4-(6-chloro-3-indolyl)-1,2,3,6-tetra-
hydropyridin-1-yl]-1-(4-indolyloxy)ethane ethanedioate
20

The title compound was prepared in a fashion similar to
that described in Example 99 using 1l-chloro-2-(1H-indole-4-
oxy)ethane (0.359 g, 1.85 mmol) and 6-chloro-3-(1,2,3,6-

- tetrahydropyridin-4-yl)-1H-indole ( 0.500 g, 2.13 mmol) in
25 the presence of 2.0 equivalents of potassium carbonate (0.51
g, 3.7 mmol) in dimethylformamide at 90° C. Yield 0.101 g
{14%) of a tan foam. The oxalate salt was prepared by
treating the free base with 1.0 eguivalent of oxalic acid in
diethyl ether and evaporating. mp 120-124° C (browns) FDMS
30 m/e = 391 (M+ of free base).



WD 96/ 22290 PCT/ US96/ 00041

-122- anal ysi s cal.culated f ound

C 71. 29 71. 40 H 6. 60

6. 47 N 5.73 5.95

Exanpl e Wwéb6/22290 Preparation of 1-(4-indolyl oxy) - SRGHUSSMWAbNt hyl ) -

pi peridi n-1-yl) pent ane et hanedi oate A sol ution of

1-chl or o- 5- (4-i ndol yl oxy) pent ane, 4-(2- napht hyl ) pi peri dine and 3
equi val ents of potassi um carbonate =-131Fn acetonitrile was heated at reflux
for 12 h. The m xture 10 was cooled, diluted with ethyl acetate, and the
organi c | ayer was separated and washed with brine. The crude residue
was purified by S|I|ca gel chromatography (dlchloronethane/5@6

net hanol in di chl or AEINEAS gradlﬁﬁﬁcWQ%;s The §0888) ti ng free base

was di ssolved in ethyl @cetate and pneslpltated 1%2.89t h one equival ent of

oxalic acid in ethyl acgtate, to give t he t|t| f@npound in 47% over al
yield as a white solid. np. 178- 180@err]c me = 412 (Merr] of
free base). N anal ys% calculﬁt@ ' f ound

C .71. 69 71.93 H 6. 82
6.79 - N Examnlé;izﬂ 5.69 20

Exanpl e 145 Preparation of

1- (4- i ndol y| Exgpavayipy nfy4nhdh{sghiererarsodelyl)-1.2,3,6~tetra~

yl ) et hsne et hanedi agjdropyridin-1-ylJA1sqluih@dlyloxy)butane

1-chl oro-2-(4-indol yl oxy) et hane, 4-(2- 25 naphthyl)piperidine and 3
equi val ents of potassi um carbonat e in acetonitrile was heated at refl ux
for 12 h.  Theheritdtikee compoypd wasoprgpared i@ dshiengdnid@dt &Pe, and the

organi ¢ | R}t descriedSRAERAMLANY WaSH@d MWdH1drbi-0e (1 mdv1ede-r esi due
wes  PULThERAY 46795 AR o aRhedLshb opprpgnel 5%
10 tetrahydropyridin-4-yl}-1H-indole ( 0.500 g, 2.13 mmol) in
the presence of 2.5 eguivalents of potassium carbonate
(0.742 g, 5.38 mmol) in dimethylformamide at 90° C. Yield
0.220 g (24%) of a tan foam. FDMS m/e = 420 (M+ of free

base).
15
analysis calculated found
C 71.54 71.11
H 6.19 6.29 "
N 10.00 10.54
Example 150
Preparation of 3-[4-(7-chloro~-3-indolyl)-1,2,3,6-tetra-
hydropyridin-1-yl)-1-(4-indolyloxy)propane
20 '

The title compound was prepared in a fashion similar to
that described in Example 99 using 1l-chloro-3-(1H-indole-4-
oxy)propane (0.446 g, 2.15 mmol} and 7-chloro-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole ( 0.500 g, 2.13 mmol) in

‘25 the presence of 2.0 equivalents of potassium carbonate
{0.593 g, 4.3 mmol) in dimethylformamide at 90° C. Yield
0.190 g (22%) of a tan foam. mp 166-169° C. FDMS m/e = 405
(M+ of free base).



WD 96/ 22290 PCT/ US96/ 00041

-123- met hanol_in._di chl oronethane gradi ent eluent). The resulting
free base was dissolved in ethyl acetate and precipitated wi th one
equi val ent of oxalic acid in ethyl acetate, to give the title conpound
in 29% over amo9m as a white solid. 5 np. 119-120[ err] CPCT/UEI004%] ¢ =
370 (Merr] of free base). anal ysi s cal cul -at ed

f ound C 70. 42 70. 52

H 6.13 6. 35 -132- N 6. 08

5. 88 Preparation 20 Preparation of
5-chl or o- 2- (4- hydr oxy- N-t - but oxycar bonyl - 10

pi peri di n- 4-yl ) benzo[ b] t ARapAEHe calculapedo| yt j onfeynd

5-chl orobenzo[ b] t hi ophene (@ 600 g, 3.5671.01 Mol ) in foedhly distilled
tetrahydrofuran (20 m) Was g treated \gibg n-butylliti.idém(l.z M 2.94
m, 3.56 mmol) under 15 nitrogen atnosphéie at -78[err . The ani on was

allowed to stir for 60 M nutes, and ¥hed® was treatéB8-48th a sol ution of
Nt - but oxycar bonyl - 4- pi peridone (0.779 g, 3.91 mmol) in
tetrahydrofuran (5.0 m) and all owed Eﬁaﬁ?ﬁgkgﬁzo C. The reacti on was
quenched with.sat, sodium bi carbonate; e 0_w th hexanes/di et hyl
ether (1:1), se atiencoihriyddi-d 6-chlontrsde inde kel Réneriginnd-whi- I i ed
over sodiumsulfate. Flash ch{pnmigeaiyaeky) hrdganea gel, tol uene/ et hyl
acetate 9: gave 1.09 g of a colorless foam which was contan nat ed
with 20% unreacted piperidone. FDM5S me = 367. 25

Preparation 21 The tipdeparmrdund ofs prepared in a fashion similar to

5-chloro-2- (1, nak GadRiri 8RN QP%nP1e- 99 using 1-chloro-3-(1H-indole-4-
gbyL%nggog?]tgkﬁwg¥%ggne %8.446 g. é.iglﬂﬁé {‘éﬁh %Dgh95§gﬂgﬁ(5§Le§§§£§!jﬁw on
yl)-1B-indole ( 0.500 g. 2.13 mmol) in the presence of 2.0
10 equivalents of potassium carbonate (0.593 g, 4.3 mmol} in
dimethylformamide at 90° C. Yield 0.330 g (37%) of a
colorless foam. FDMS m/e = 407 (M+ of free base).

analysis calculated found
o] 70.66 70.36
H 6.42 6.47
N 10.30 10.15
15 Example 152

Preparation of (2S)-(+)-3-{4-(5-chloro-2-benzo[b)thiophenyl)-
1,2,3,6-tetrahydropyridin-1-yl]l-1-(4-indolyloxy)-2-propancl

_ The title compound was prepared in a fashion similar to

20 that described in Example 1 using (S)-(+)-4-
(oxiranylmethoxy)-1H-indole (0.075 g, 0.042 mmol), and 5-
chloro-2-1(1,2,3,6-tetrahydropyridin-4~ylibenzo[b]thiophene
(0.100 g, 0.042 mmol) using ethanol as reaction solvent.

Yield 0.103 g (58%) of an orange o0il. FDMS m/e = 438 (M* of
25 free base). o [Dlsgg = +7.3 (c = 0.95, dimethylsulfoxide)



2.72 nmmol) in nethylene chloride (10 M) was treated with 2.0 m  of

trifluoroacetic acid and stirred at_23 Cfor 3 hours The reaction was
concentrated to a foam under reduced WD 96/ 22290

PCT/ US96/ 00041 -124- pressure and

t he resi dwesetmemmat ogr aphed (silica gel, chl or of or NPCEUSAEWP4105: 5) t o
give 0.444 g (65% of a tan colored solid. A sanple was dissolved in

et hyl acetate, treated with 1.0 equivalent of oxalic acid and
evaporated. 5 nmp = 235-237 C, FDVMS nr&33% 250 (Merr] of free base)

anal ysi s cal cul at ed f ound C 53.02
53. 06 H 4.15 4. 27

N 4.12 . 4.10 Preparati on
22 Prepar 8RRLYEHY 3- br FAFBLBRESr obenzofBRR%i ophene 10

A solution of bromine (€31 g, 1.95 &7 in 1.0 nb5.43 glacial acetic acid
was added to a stirred golution of 55 38 chlorobenggg]thi ophene (0.300 g,
1.77 mmol )in glacial acetic acid (&.0 m ) under_nj_trogen atnosphere.
The reaction was 15 heyted to 50 C for®4 hours, tHr4%l atiles renoved
under reduced pressure, the residue.diluted in nmethylene chloride,

washed with aq. sodi um bi car bonat | brine and dried over sodium
sul fate. Evaporation gave 0.335 (,:1 ;;E% o# a tan solid._ nmp 85-86 C,
FDVB m e = 249 FRERA¥JLign ofg(2S)-(+)-3-[4-(5-chipuqrd-dndolylly) cul ated .
found S piperidfh-1-yl]-1-(4-38d8R/loxy) -2 -progiholl?

H : 1.63 1.72

Preparation 23 .
The title compound was prepared in a fashion similar to

that described in Example 1 using (S}-(+)-4-
{oxiranylmethoxy)-1H-indole and S-chloro-3-{(piperidin-4-yl)- '

10 1H-indole using ethanol as the reaction solvent. Yield 0.380
g (42%) as a yellowish foam. mp 109-114° C (dec) FDMS m/e
= 423 (M* of free base). 0[Dlsge = +6.5 (c = 1.04,

dimethylsulfoxide).

analysis calculated found
c 67.99 67.34
H 6.13 6.12
N 9.90 9.57
15
Example 154
Preparation of (2S)-(+}-3-[4-(7-chloro-3-indolyl)-
piperidin-1-y1]-1-(4-indolyloxy)~2-propanol
20 The title compound was prepared in a fashion similar to

that described in Example 1 using (S)-({+)-4-
(oxiranylmethoxy)-1H-indole (0.406 g, 2.13 mmol) and 7-
chloro-3-(piperidin-4-yl)-1H-indole { 0.500 g, 2.13 mmol)
using ethanol as reaction solvent. Yield 0.325 g (35%) as a

25 colorless powder. mp 186-189° C. FDMS m/e = 423 (M* of free
base). «@[Dlsgg = +8.44 (c = 1.09, dimethylsulfoxide}.



Preparation of 5-chloro-3-(4-hydroxy-N-t-butoxycarbonyl - :

pi peridi n-4-yl)benzo[b]thi ophene_25 _Aflame dried 50 ml fl ask was
charged with n- butyllithium (1.55 m, 1.86 mmol) in diethyl ether (5.0
m ) under nitrogen atnosphere. The internal tenperature was | ower ed
to -78[err] Gomedaenecated with an ethereal solution (10 PCT/US96/00041\0O

96/ 22290 _ PCT/ US96/ 00041

-125- m ) of 3-brono-5-chl orobenzo[ b]thi ophene (0.418 g, 1.68 mmmol)
After stirring at -78 C for 60 m nutes t4i84r-ust - col ored sol ution was
treated with N-t-butoxycarbonyl -4-pi peri done (0.401 g, 2.0 nmmol) in
diethyl ether (5.0 m) and stirring 5 continued for 2 hours at -78 C

fqoll owed by slowwarmng tq . -20 C over 55 mnutes. The reaction was
quenched with sat ur ABHIYEIEi um bi EAIEHIBREE  di | ut FPWE% h additi onal

di et hyl et her, separated, the organiégsodashed withedarz3ne, and dried
over sodium sul fate. Chrona?ography (silgcag toluene/e%hxb 10 acetate 9:1)
gave 0.36 g of a colorless foam whi ch was’ contanmi natféd with a small
amount of unreacted piperi dne. . FOMP % = 367 (M¥-=P)

Preparation 24 15 Preparation of

5-ch|oro-3-(1;2;3,6-tetrahydropyridiqa%nﬁyk%ﬁgi _

benzo[ b] t hi ophene . A soluti‘on o product of Preparation 23
(0.320 g, FeparatdPy o5 @S)miténd- 4t Grichdore-D-hanzolkithieshanyii-t h 20
2.0 m of &rifll@,GaéetecragidtoppdiainsI-g4 at-28] Bidd1yEok9l -F-propdil! S-
The reaction was concentrated to a foam under reduced pressure and the
resi due chronatograghed.(silica gel , chl or of ormf met hanol 95:5) to give
0.140 g (64% of aTPBakitle coppgund was pxgpadedsin i dashien winilare&ved

W th excess 2%&habydescid dnagkémple €t ReingNfspvapagated to an orange
solid. "D Bxd 30ng AndtSdiy ) S1r- AR (8. 555°0, (M3 kmd]) Tdicf H2se)
10 hydrochloride salt of S5-chloro-3-(1,2, 3, 6-tetrahydropyridin-
4-yl)benzo[blthiophene (0.081 g, 0.028 mmol) using ethanol as
reaction solvent and 1.1 equivalents of potassium carbonate
(0.043 g, 0.031 mmol). vYield 0.103 g (83%) of a tan foam.
mp 93-97° C FDMS m/e = 438 (M* of free base). 0[Dlsgg = +7.5
15 (¢ = 1.06, dimethylsufoxide)

analysis calculated found
C 65.67 65.75
H 5.28 5.33
N 6.38 6.15 .
Example 156

Preparation of (2S)-(-);3-[4-(4-chloro-2-behzo[b]thiophenyl)—
20 1.2.3.6-tetrahydropyridin-1-yl]-l-(4-indolyloxy)—2-propanol
ethanedioate

The title compound was prepared in a fashion similar to
that described in Example 1 using (S)-(+)-4-

25 (oxiranylmethoxy)-1H-indole (0.129 -g, 0.068 mmol) and 4-
chloro-2-(1,2,3, 6-tetrahydropyridin-4-yl)benzo[b]thiophene
(0.170 g, 0.068 mmol) using ethanol as reaction solvent.
Yield 0.105 g (34%) of a tan powder. FDMS m/e = 438 (M* of
free base). A sample was dissolved in ethyl acetate and



anal ysi s cal cul at ed f ound C

54,55 R4 81 H 4.58 4,
N 4. 89 5.14 WD 96/ 22290

PCT/ US96/ 00041 -126-

Pr epar atwo96/2X290 Preparation of PCT/US6/00041

2- (3-chl oro- 1-t hi ophenyl ) acet al dehyde di et hyl
acet al 5 A three-neck round bottom flask was charged with 3-

chl oro-t hi ophenol (20.0 g, 0.138 nok}l3%nd potassi um carbonate (21 g,
0.15 nol) in acetone (220 m) and treated with a dropwi se addition of

the sl ur

r

e filtrate

77

or omoacet a4 SRMIG $hel | efifithllnt 6 (Elalic %ﬁ%&ré'c{‘%ﬁ%rézef%s at 23 C,

eVapor at 3 S tpg‘c“&gﬁmé'ﬁ’ gggg?g c;rrT@the rg% Cglci:ﬂt'ﬁ?‘e%

et her 1 A6, Himethylbefotigani.cs were washed with brine, dried over
sodi um sul fate, and evaporated to a rust-colored oil weighing 35.1 ¢
(97 %9. FDVs me = 260_(Merr]). 15 anal ysi s

cal cul at ed fABakyYsis calculated found 55 27

55.37- c H 59.0%. 57 59.32 6.35

Preparation 26 H Prepar%tygn of a 1:1 mxture of 4-chl-oro/6-
chl or obenzol[ b] t hi ophene™ 20 A one neck round bottom flask was

charged with

(100 s

10

15

20

25

pol ypRbsphoric aci #-@22.8 g) in ref3luxi ng chl or obenzene

m) and treated by the dropw se addition of 2-(3-chloro-1-

Example 157
Preparation of (2R)-(~-)-3-[4-(6-chloro-3-indolyl)-1,2,3,6-
tetrahydropyridin-1-yl}-1-(5-quinolinyloxy)~-2-propanol

The title compound was prepared in a fashion similar to
that described in Example 1 using (R)-5-{oxiranylmethoxy) -
quinoline (0.495 g, 2.46 mmol) and 6-chloro-2-(1,2,3,6-
tetrahydropyridin-4-yl) -1H-indole (0.519 g, 2.33 mmol) using
ethanol as reaction solvent. Yield 0.840 g (87%) of a tan

powder. FDMS m/e = 433 (M* of free base). mp 221-223° C.
0 (Dlsgg = -9.9 (c = 1.00, dimethylsulfoxide).

analysis calculated found

o 69.20 69.00

H 5.58 5.32

N 9.68 9.78
Example 158

Preparation of (2S)-(+)-3-(4-{6-methyl-3-indolyl)-1,2,3,6-
tetrahydropyridin-1-yl)-1-(4-indolyloxy)-2-propanol

The title compound was prepared in a fashion similar to
that described in Example 1 using (S)-(+)-4-
(oxiranylmethoxy)-1H-indole (0.389 g, 2.05 mmol) and 6-
methyl-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole ( 0.400
g, 1.87 mmol) using ethanol as reaction solvent. Yield 0.260
g (35%) as an orange foam. mp 99-103° C (dec). FDMS m/e =

St h di et hyl



t hi ophenyl ) acet al dehyde di ethyl acetal (6.0 g, 0.023 nol) in 25

chl orobenzene (20 mi).__The slurry was stirred at_reflux for 1 hour,
cooled to 23 C and the organics decanted fromthe m xture. After
washing with brine, drying over sodium sul fate and evaporation, 2.75 g
(719% of a thwm9esaeee - col or ed oil was isolated. 30 PCT/US96/0004)

96/ 22290 PCT/ US96/ 00041

-127- Preparation 27 Preparation of a
1:1 mixture of 4-chloro-2-(4-hydroxy-Nt-136-

but oxycar bonyl pi peri di n-4-yl ) benzo[ b] t hi ophene and 6-chl or o-

2- (4- hydr oxy- Nt - but ox rbonyl pi peridin- 5 _

4-yl)benzo[ b]t Hb&pmhe&c%ree %age,D'A soltﬁt&-’iaan"0155'eiL f:cl'mok?%'re of 4-

chl or obenzol[ b] ghmephetmilFoxhiiel obenzo[ b] t hi ophene (1.5 g, 8.92 mml) in
freshly distilled tetrahydrofuran (30.0 M) was 10 treated with
n=butyllithium (1.3 M 7.55 m, 9.82 mo under nitrogen atnosphere at
-78 C. The anion was al | AR&IYEESstir cal%Qﬁaqag m'nutestI n was treated
with a solution of N-t- ®ut oxycar bonyk-29 pi peri don&@4.5095 g, 9.82 mmol) .
I n tetrahydrofuran (10.0qm ) and allogegh to warmtog-9f.5[err] C 15

The reaction was quenched with 0.5 M sodi_um hydrogen su] f ate, diluted
wi th hexanes/diethyl ether (N:1), separaﬁ9d§7the 'oﬁﬁ%ﬁ?c phase washed
with brine and dried over sodium sul fate. Flash chfomatography (silica

gel, tolueng/ethyl acetate 9:1) QQEEH@ﬂgﬂlgﬂof a colorless solid which
was 20 identified by its [err]H NVR spectrum as the_4-chloro
r egi oi soner . Preparation of 2§kt (&)j-3-14- (7Tmgthnladedndolyl) -1.243nf .
C 58. 77 tetrahydrogy®idin-1-yl)-1-(4-indolylody)-2~-propanol 6.03
6. 20
The title compound was prepared in a fashion similar to
10 that described in Example 1 using (S)-{+)-4-
{(oxiranylmethoxy)~-1H~indole (0.389 g, 2.05 mmol) and 7-
methyl-3-(1,2,3, 6-tetrahydropyridin-4-yl)-1H-indole ( 0.400
g, 1.87 mmol) using ethanol as reaction solvent. Yield 0.292
g (39%) as an orange foam. mp 155-158° C. FDMS m/e = 401
15 (M+ of free base). oa[D]lsgg = +5.9 (¢ = 1.05,

dimethylsulfoxide).

analysis calculated found

C 74.79 74.54

H 6.78 6.85

N 10.47 10.33
Example 160

20 Preparation of (23)-(+)*3-[4-t6—chloro-2-benzo[p]thiophenyl);
1,2,3,6-tetrahydropyridin-1-yl}-1-(4-indolyloxy)-2~propanocl

The title compound was prepared in a -fashion similar to
that described in Example 1 using (S)-{+)-4-

25 (oxiranylmethoxy)-1H-indole (0.166 g, 0.088 mmol) and 6-
chloro-2-(1,2,3, 6-tetrahydropyridin-4-yl)benzo{b]thiophene
(0.200 g, 0.080 mmol) using ethanol as reaction solvent.
Yield 0.122 g (35%) of a tan powder. FDMS m/e = 438 (M* of
free base).



N 3.81 3. 87 The second fraction i sol at ed
provided 1.04 g of a colorless 25 foamwhich was identified as_the -

6- chl oro regi oi soner. anal ysi s cal cul at ed

found C 58. 77 58. 97

H WO 9612289003 6. 08 NPCT/USI6/00041 3 g
3.98 WD 96/ 22290

PCT/ US96/ 00041 -128-

Preparation 28 Preparation of -137-
4-chloro-2-(1, 2,3, 6-tetrahydropyridin-4-yl)-

benzo[ b] t hi ophene 5 A sol ution of

4- chl or 0- 2- (4- hydr oxy-N-t - but oxycar bonyl -

Bi peri di n- 4-yl ) benzo[BPEKFdBhene (PUd0aredy 70 mdP P met hyl ene
chloride (4.0 M) was trated with 165.67 of t r65.Kdor oaceti ¢ acid and

stirred at 23[err] C forg4 hours. Thes 28 reaction waggconcentrated to a
f oam under reduced pressure 10 and t%gi esi due chrgng%ographed (silica
gel, chloroforn met’hanol 95:5) t 'éﬁve 0.175 g (88% of a tan powder.
FDVS me = 250 (Merr] of free base)

Preparation .29 15 Preparati on of
6-chloro-2-(1,2,3,6-tetrahydro iﬁin-4-y ) - .
bormorby i b SERgnzacian of 1L 1A Sblle fllac Yol 14- (4-cyclopropy imethoxy-

6- chl or®- 2-1H4ihgddl oXyyNpipewnidigchridpriopane ethanedioate monohydrate

pi peridi n-4-yl)benzo[ b]thi ophene (1.04 g, 2.83 mmol) in 20 nethyl ene
chloride (30.0 n1% was treated with 4.36 m _of trifluoroa etig aci d and
stirred at 23 C?P rt;fyﬁb&pgpoqygiwas prepared according to Example 9

from l-chloro-3-(lH-indole~4-0xy) propane and 4-(4-
cyclopropylmethoxy-1H-indol-3-yl) piperidine ( which was

10 prepared by condensing 4-cyclopropylmethoxyindole with 4-
piperidone monohydrate hydrochloride in refluxing methanol
with potassium hydroxide, followed by reduction of the
unsaturation with palladium on carbon in methanol). The
resulting free base was dissolved in ethyl acetate, and

15 precipitated with one equivalent of oxalic acid in ethyl
acetate in 57 % overall yield as a white foam . FDMS m/e =
443 (M* of free base).

analysis calculated found
c 65.32 65.38
H 6.76 6.73
N 7.62 7.72
.20 Example 162

Preparation of 1-{4~indolyloxy)-3-[4-{4-cyclopropylmethoxy-
1H-indol-3-yl1)-1,2,3,6-tetrahydropyridin-1-yllpropane
ethanedioate

- 25 The title compound was prepared in similar fashion from
l-chloro-3-(1H-indole-4-oxy)propane and 4-(4-cyclopropyl-
methoxy~1H-indol-3-yl)-1,2,3,6-tetrahydropyridine (which was
prepared by condensing 4-cyclopropylmethoxyindole with 4-
piperidone monohydrate hydrochloride in refluxing methanol



reaction was concentrated to a foam under reduced pressure and the

resi due chromat ographed (silica gel, CHC [err]/MeCQH 95:5) to give 0.640
g (90% of a tan powder. FDVS me = 250 (Merr] 25 of free base)
Preparation 30 Preparation of

7-chl or o- 3- (vhodea26p t €t r ahydropyri di n-4-yl) - PCT/US96/00041

1H i ndol e 30 Pot assi um hydroxide (6.89 g, 0.12 nol) was dissol ved
in nmet hanol (30 nL). To the solution were added 7-chl oroi ndol e

(4.65 g, 0.031 nol), 4-piperidone hydroechBs+i de hydrate (9. 48 g, 0.061

nol). The m xture was stirred at reflux tenperature 35 under nitrogen for

about a day, wégﬁ:r%/aésrﬁ%oohgdhy Poxdi!deaoeggfzrzez%%ttl}.ngof%e cﬁaé@mfﬁ& added

dr.opwi se. The
PCT/u396/0004g1ssolved in ethyl acetate, and precipitated with ongo| | ect ed,

washed with wahgivalkht agUbRRTLE %Cb:.lelﬁ| Eciy B atetate( 1890 as aveehlbw
SO||d-. mp 197 2&%&%%{ Hglteqys DgESZ ;24(344h)(m* of fﬁse base) .

anal ysi s

67.10 5 66. 98 5. 63 5.54
N _ 12. 04 analysid. 86 5alcu1ated found
Preparation 31 Pranratlon of 67.78 68.07

7-chl oro- 3- (pi peridin-4-yl)=1H i ndol e
7-Chl oro-3-(1, 2, 3, 6-t et r ahyir opyri di n- 4-§426 1Hi ndol e 6-41(2.0 g, 8.62
mmol) and 0.5 g of platinungoxide were agdgd to 10 109,91 of ethanol and
the m xture was shaken under about 50 psi hydrogen at about anbi.ent
tenperature for about a day. The m xture was filtered and the filtrate
concentrated to

Preparation of 1-(4-indolyloxy)-3-[4-hydroxy-4-
{1H-indol-5-yllpiperidin-1l-yl]lpropane ethanedioate
10 _

The title compound was prepared in similar fashion from
l-chloro-3-{1H~-indole-4-oxy)propane and 4-hydroxy-4-(1lH-
indol-5-yl)piperidine (ﬁhich was prepared by treatment of the
potassium salt of 5-bromoindole with tert-butyllithium in

15 tetrahydrofuran at -78°C, followed by quenching with N-
benzyl-4-piperidone in tetrahydrofuran, and hydrogenolysis of
the resulting adduct with palladium on carbon in ethanol, to
give the desired piperidine in 20 % yield). The resulting
free base was dissolved in ethyl acetate, and precipitated

20 with one equivalent of oxalic acid in ethyl acetate in 68%
overall yield as a foam. FDMS m/e = 390 (M* of free base).

analysis calculated found

c 65.12 © 65.47

H 6.10 5.97

N 8.76 9.07
Example 164

25 Preparation of 1l-{(4-indolyloxy)-3-(4-hydroxy-4-(2-naphthyl)-
piperidin-l-yl]lpropane ethanediocate

The title compound was prepared in similar fashion from
l1-chloro-3-{1H-indole-4-oxy)propane and 4-(2-naphthyl)-



yield a solid conprising the desired product. Yield 1.64 g (81% as a

yellow solid. FDVB mie = 234 (M+)._15 Preparation of
3-[4-(5-chloro-3-indolyl)-1,2,3,6-tetra-

hydr opyri di n-1-yl]-1-(4- |ndonony)propane hydr ochl ori de 20 The
title coipegshpvas prepared in a fashion simlar to PCTIO8%/08@KCr i bed in
Exanpl e 99 using 1-chloro-3-(1H i ndol e-4- oxy) propane (0.444 g, 2.13
nmol ) and the hydrochl oride salt of

5-chloro-3-(1, 2, 3, 6-tetrahydropyri dingd=-yl)-1H i ndol e (0.500 g, 2.13

mmol) in the presence of 3.0 equivalents of 25 potassium carbonate (0.881

g, 6.39 in_di net hyl f or. | el.d 0g (34@@ of
Phe Hor oReciaind; Mg eeRifRly Free nale plds liadiyed Shethvitr, B

407 (M eradet@tef,r and pregjpispted with one equlvalerzsmafygﬁéllc acid,| cuI at ed

f ound in ethyl acetate 1nC24% overall v34186as a foam. §9M§5 m/e =

g‘. 32 400 { g\cf’é%e} PR5EY - 045

PCT/ US96/ 00041 -130- Preparati on

of* (2S) - (-)-3-[4- (6ahaifdior onet hdicdinpdal yl) - found

1,.2, 3, 6- tetrahydropyrl In-1-yl]-1-(4 #ggolyloxy) %fpahol
et hanedi oate 5 The t|tIe ound was p ed in a fashion

simlar to t hat dedcri bed in Ex&nwpbe 1 using (69 A +) - 4-
(oxi ranyl met hoxy) - 1H-i gdol e (0. 716 g, _93. 78 mmol ) ahdsH6-
trifluoronethyl-3-(1, 2,3, 6-tetrahydropyridin-1-yl)-1Hindole

Example 165
Preparation of 1l-(4-indolyloxy)-3-[4-(6-methoxynaphth-2-yl}-
piperidin-l-yl)propane ethanedioate
10
The title compound was prepared in similar fashion from
l-chloro-3-(1lH-indole-4-oxy)propane and 4-[2-(6-
methoxynaphthyl) ]Jpiperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
15 equivalent of oxalic acid in ethyl acetate in 60% overall

vield as a foam. FDMS m/e = 414 (M* of free base).
analysis calculated. found
C 69.03 68.79
H 6.39 6.09
N 5.55 5.30
Example 166
20 Preparation of (2S)-{-}-1-(4-indolyloxy)-3-[4-(6-

methoxynaphth-2-yllpiperidin-1-yl]-2-propanol ethanedioate

The title compound was prepared accordiné to Example 1
from (S)-(+)-4-(oxirany1methoxy)—1H-indole and 4-[2-~(6-

25 methoxynaphthyl) Jpiperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 66 % overall
yvield as a foam. FDMS m/e = 430 (M* of free base). ®[Dlsas =

-5.64 {c = 0.53, methanol).



10 ( 1.0 g, 3.78 nmmol ) using ethanol as reaction solvent. Yield 0. 340

g (2094 as a tan foam__which was treated with 1.0 equi val ent of oxalic
acid in diethyl ether and evaporated to. a tan solid, np 135-139[err] C
FDVS mle = 455 (Mr of free base). [err][D/[err] = -13.1 (c = 1. 06,

-di met hyl sul f owiodeR229d.5 anal ysi s cal cul RaEFS6/00041

f ound C . 59. 47 60. 04

H 4.76 4.95 N 7.70
7.58 Exanp#@- 148 Preparation of
2-[4-(6-chloro-3-indolyl)-1,2,3,6-tetra-

hydr opyri din-1-yl]-1-(4-indol yl oxy) et hane et hanedi oate 20 The
titl e conpound was prepared_in,a fashion sinilgr to tgat described in
Exanpl e 99 using 1-chl o@®83YEift | ndol fRYEV1IatEd oy \) ot FRHBY (0. 350 g, 1.85
mol ) and 6-chl oro-3-(1, 2, 3,6- t et r 66y opyri di n- #6yb3- 1H i ndol e (
0500 g, 2.13 mml) in 25 the presence qgf 24 0 equival eptg of potassi um
carbonate (0.51 g, 3.7 mol) in dinmethyl formam de at, 90 C. Yield 0.101
g (14% of a tan foam Nrhe oxal ate =2 was pr epar d“by treating
the free base With 1.0 equi.val ent of oxalic acid in di et hyl ether and

evaporating. np ‘120-124[err] C (bromqﬁémmEEﬁfﬁfo me = 391 (Merr] of free
base) . ' - WD 96/ 22290 i
PCT/ US96/ 00041 Preparation of (2S)-(-)-1-{4-indpjyloxy)-3-

analysis 5 caks«hetitkyspiro[berdzaditlydrothiophene-1(3H), 4 'Gpiperidin]-

62. 31 - 62.09 . e . 02
N 8 79 18.%]6) 2 propﬂlol ethanedloaée

5.10

The title compound was prepared according to Example 121
from (S)-{+)-4-{oxiranylmethoxy)-1H-indole and S5-methoxy-
10 spirolbenzodihydrothiophene-1(3H),4'- piperidine].The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 83 % overall yield. mp. 123-125°C. FDMS m/e =
424 (M* of free base). 0o[Dl)ggg = -14.71 (¢ = 0.48 ,

15 methanol}.

analysis calculated found

(of 60.69 60.63

H 5.88 6.17

N 5.44 5.22
Example 168

Preparation of 1-(4-indolyloxy)-3-{(4-
20 benzyloxyspiro{benzodihydrofuran-1(3H),4'-piperidin)-3-one-
’ 1'-yl)propane ethanediocate

A solution of 1-chloro-3-(1H-indole-4-oxy)propane ,
4-benzyloxyspiro [benzodihydrofuran-1(3H),4'- piperidin]-3-one
25 and 3 equivalents of potassium carbonate in acetonitrile was
heated at reflux for 12 h. The mixture was cooled, diluted
with ethyl acetate, and the organic layer was separated and
washed with brine. The crude residue was purified by silica
gel chromatography (dichloromethane/ 5% methanol in



-Preparation of 4-[4-(6-chloro-3-indolyl)-1,2,3,6-tetra- 5

hydropyridin-1-yl)-1-(4-indolyl oxy)butane The title conpound was
prepared in a fashion simlar to t hat described in Exanple 99 using

1-chl oro-4-(1H i ndol e- 4- oxy) butane (0.479 g, 2.15 mml) and _

6- chl or wdedihasd, 3, 6- 10 tetrahydropyridin-4-yl)-1H i nRETFSI Y400 g, 2. 13
nmmol ) in the presence of 2.5 equival ents of potassium carbonate

(0.742 g, 5.38 mmol) in dinmethylformam de at 90 C. Yield 0.220 g (24%

of a tan foam FDVS me = 420 (M err-p4df free base). 15

anal ysi s cal cul at ed f ound C

71.54 dichlordmethhne gradient eluent). Phe resulting freeldase 6.29
N . Exampl e

. 00 10. 54 . 5
. 150 - wasissalyed,in piy} AceFaLf) 3R PESCHRAFITSS MR %8S ot & a-
hydr opyr i diguidalent bf( éxahioladidkippevhpheadtate, to givEhahe tieleonpound
YRS Pr ePagEonihd 'frféﬁkonoééfallla ie@d as 4 "Wandegsis bagyd = eanpl e 99 using
1-chl or o- 3- |an %54- oxy) propane (0.446 g, 2.15 mol) and
7-chl oF o- 3Y{ 190 fxeg base) ot r anydropyridin-4-yl)-1Hindole ( 0.500 g, 2.13
mml) i'n 25 the presence_ of 2.0 equival ents of potassium carbonate

(0.593 g, 4.3 mol) J %% thylfo ' t 90[ errdoufag Yield 0.190 ¢
(22% of a tan foamdr{a\;b g§66- 169Fer6[’|£f§e{a FDVS rﬂeou: 405 (Merr] of

free base). - 96/ 22290 -1 66.82
PCT/ US96/ 00041 H - 5.63 51382-
anal ysi s cal cul at fou C
71.01 70..71 w 0% H >0 5. 96 6. 01
N 10. 35 10. 28
Example 169

Preparation of 1-(4-indolyloxy}-3-(5-
10 methoxyspiro[benzodihydrothiophene-1(3H),4'-piperidin}-1"'-
vl)propane ethanedioate

The title compound was prepared in similar fashion from
l-chloro-3-{1H-indole-4-oxy)propane and 5-methoxy-

15 spirolbenzodihydrothiophene-1(3H),4'- piperidine].The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 57 % overall yield. mp. 125-126°C. FDMS m/e =
408 (M* of free base).

20
analysis calculated found
C 62.63 62.46
K " 6.06 6.26
N 5.62 _ 5.77
" Example 170
Preparation of (2S})-(-)-1-({4-indolyloxy}-3-(4-
phenylspiro(benzodihydrofuran-1(3H}, 4" -piperidin]~3-one-1'-
25 vl)-2-propanol ethanedioate

The title compound was prepared in similar fashion from
{S)-{+)-4-(oxiranylmethoxy)~-1H-indole and 4-
phenylspiro[benzodihydrofuran-1(3H),4'- piperidin]-3-one. The



Exanpl e 151 Preparati on of
3-[4-(6-chloro-3-indolyl)piperidin-1-yl]-1- —_

(4-1indol yl oxy) propane 5 The title conpound was prepared in a
fashion simlar to t hat described in Exanple 99 using

1- chl or o- 3- (viblssrdsd e- 4- oxy) propane (0.446 g, 2.15 mMmRACT/GSHE00041

6- chl or o- 3- (pi peri di n-4- yl)-1Hindole ( 0.500 g, 2.13 mmol) in the
presence of 2.0 10 equivalents of potassium carbonate (0.593 g, 4.3 nmol)
in di net hyl formam de at 90 C. Yiel d-04330 g (37% of a col orl ess
foam FDVS mle = 407 (M+ of free base). anal ysi s
%Slgglated. resultdeJ?Qeﬁ base was dissglzg?(gn ethyl acerat®,6@nd

N ppegipitated with (gne pquiyglent of oxalic acid in ethyl Exanpl e
152 Prepacatats iof 762S) e¥enald- [ydel8- chl owp-225b2072% bidecompheny! ) -

¥, 2,3, 6-tetrapydsopysd & asé vt o EdebnBgey) OBMDI123PI-OPFSQL3 The

title conmpound was §repare in a fashion simlar to 20 that described in
Exanpl e 1 usi A§=(%)2q-+feghancl). (oxiranyl met hoxy) - 1H-i ndol e (0.075 g, 0.042
mol ), and 5-

chloro-2-(1,2,3,6-tetra Iy I di n-4: [b]thio : (0.100 g,
0.042 nmol ) using ethang¥l gggéactloncii%d¥gﬁéa &Qﬁﬂﬁo 103 g (58% of

an orange oil. FDVS me =@38 (Merr] 6f- free badb) 46 [err][D][err] =
+7.3 (¢ = 0.95, dinethyl suldoxide) 5.41 WO 96/ 222984
PCT/ US96/ 00041 N 5 02 -133-gg

Example 171

Preparation of 1-(4-indolyloxy)-3-(4-
10 phenylspiro(benzodihydrofuran-1(3H),4'-piperidin]-3-one-1"'-
vl)propane ethanedioate

The title compound was prepared in similar fashion from
l-chloro-3-{lH-indole-4-oxy)propane and 4-~
15 phenylspiro(benzodihydrofuran-1(3H),4'~ piperidin]-3-one. The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl
acetate in 42% overall vield. mp 226-228°C (decomp)
FDMS m/e = 452 (M* of free base).

20
analysis calculated found
c 68.62 68.39
H 5.57 5.71
N 5.16 5.13
Example 172
Preparation of 1-{4-indolyloxy)}-3-(4-
hydroxyspifolbenzodihydrofuran-l(3H),4'-piperidin]-3—
25 one-l'—yl)propane ethanedioate

A solution of 1-({4-indolyloxy)-3-(4-
benzyloxyspiro([benzodihydrofuran-1(3H).4'-piperidin]-3-one-
1'-~yl)propane in methanol was treated with a catalytic amount



anal ysi s cal cul at ed f ound C

65.67 65 43 H 5.28. 5.30
N 6. 38 6. 23 Exanpl e
153 Preparation of (2S)-(+ -3-[4-(5-chloro-3-indolyl)-
pi peri di waeep2291- (4-i ndol yl oxy) - 2- pr opanol PCRAS6/A94 conmpound
was prepared in a fashion simlar to that described in Exanple 1 using
(S)-(+)-4- (oxi ranyl net hoxy) - 1Hi ndol e and 5-chl oro- 3-(pi peridin-4-yl)-
10 1Hindol e using ethanol as the redi+on solvent. Yield 0.380 g
(42% as a yellow sh foam np 109-114[err] C (dec) FDVS m e = 423
(Merr] f fg%e?aﬁﬁﬁﬁium drf 'dakbbh| e4rd hydf@gén( forre Je:tgiéosphe:r'e)
diet hyl sul f oxi % fﬂL
f Sund overnlg The mlﬁgure was flltqug ggrough a pa 8? gﬁ e
H and oonténtrated, to gdvélthe free base, which waN dissolved 9.90
?22)7 (15 i t{xyl ﬁICEtate anddprec1p1tate@‘%ﬂheo&é‘]equlvalent ofreparation of
chl.oro-3-1n
pi peri %)I’]c PCEd- FRABYA t%‘-":b? Fifgpound g 85% overgll ¥i¢id conpound
was preparaml d rfoanf. aBMHN rsfemi=l 3R2t o(M* oft fimee dems®)i.bed in Exanple 1 using
(S)-(+)-4- “(oxiranyl met hoxy) - 1Hi ndol e (0 406 g, 2.13 mmol ) and 7- .
chl oro-3- (pi peridin-4-yl)-1H i ndol e ( 0.500 g, 2.13 muol) usi ng et hano
as reaction sol vent. a‘?‘PéY‘ﬂ”O 325 Falsydpted o 25 EBVRA| ess powder. np
186-189 C. FDVS me = 423 (Merr] o062faxe basé®.4lerr][D][err] = +8.44
(c = 1.09, dinethylsulfgxide). WO 96/ 22290,
PCT/ US96/ 00041 " 2.43 B3
N 5.81 5.55
Example 173
10 Preparation of 1-({4-indolyloxy)-3-(4~

phenylspiro([benzodihydrofuran-1(3H),4"'-piperidin]-
1'-yl)propane ethanedioate

A solution of 1-chloro-3-(1H-indole-4-oxy)propane , 4-

15 phenylspiro[benzodihydrofuran—l(3H),4'— piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with
ethyl acetate, and the organic layer was separated and washed
with brine. The crude residue was purified by silica gel

20 chromatography {(dichloromethane/5% methanol in
dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title
compound in 38% overall.yield as a foam. FDMS m/e = 438

25 (M* of free base). )

analysis calculated - found
C 70.44 70.29
H 6.10 6.10

N 5,30 5.19



-134- anal ysi s cal cul at ed f ound

C 68. 00 68.23 H 6. 18

6. 28 N 9.91 10. 20

Exanpl e 155 Preparati on of

(29) - (+) - 3- [ 4v6 dere2dg0r O- 3- benzo[ b] t hi ophenyl )- 5 PCT/US96/00041
1,2,3,6-tetrahydropyridin-1-yl]-1-(4-indolyl oxy)-2-propanol The
title conpound was prepared in a fashion simlar to t hat described in
Exanple 1 using (S)-(+)-4- (oxi ranyl regboxy) - 1H i ndol e (0.053 g, 0.028

mmol ) and the 10 hydrochloride salt of

5-chl oro-3-(1, 2, 3, 6- tetrahydropyridin? !4m%i£benzo[b]thiophene (0.081 g,
0.028 mmol ) using ethanol as reac t and 1.1 equival ents of

pot assi um car bonat e Prepapatiug @f 28B4 (mhdl-)(4-¥ndolwIpx033g (6889 of a tan
foam P 938y feddd¥oxipss J.roﬂ?ﬁ:z@&ﬁ&ﬂ*oﬁrér{-@ﬁSm$¢)—piﬁrﬁhﬁﬁ] Eger] =

+7~-5 15 (c = 1. 06 dlnethylsquX| anal ysi s
cal cul at ed f ound 1 —yQ?—Z—propaqsl ethanedloatgs 67
65. 75 5 5 28 5 33

N 6. 38 the title c red 1n similar fashion fEmNPI e

1°2.3,6-1 o1 njal of r.ea.cﬁx##qifc&@waw £ andBetnol | or

et hanedi oate ethylenediox¥kpire [henzodippdnafwies-3ridar¢0-pipexifasht dmn
simlar to oﬁi%h&'%%&%‘lgﬁg '&é@(%@hewis L@isr&l(/@h iﬁ’)étﬂfylzﬁcetate.

(OX|ranyInEthoxX 1Hin
chl or o- 2- (10 2, 308 _RERGIRNFAFS y‘f"r"&? r?%f ?F)‘b’é?ﬂz%[tbﬂfh%%’e%ea“d ipoetht g,
0. 068 mml) usaugtadrlalml'?sas oceaxdlloyiedlivent .FDMS el 4B0LONM*gof thde of a

tan powder. FDiBs8Ye wiiBsé M errbeofic = 0f3xe hacRanol) .sanpl e was
di ssolved in ethyl acetate and

analysis calculated found

C 60.00 59.71

H 5.22 5.43

N 5.18 5.08
15 Example 175

Preparation of 1-(4-indolyloxy)-3-(6,7-
ethylenedioxyspiro[benzodihydrofuran-1(3H),4'-piperidin]-3-
one-1'-yl)propane ethanedioate

20 . A solution of 1l-chloro-3-{lH-indole-4-oxy)propane ,
6.7-ethylenedioxyspiro[benzodihydrofuran-1(3H),4'-piperidin])-
3-one and 3 equivalents of potassium carbonate in
acetonitrile was heated at reflux for 12 h. The mixture was

- cooled, diluted with ethyl acetate, and the organic layer was

25 separated and washed with brine. The crude residue was
purified by silica gel chromatography (dichloromethane/ 5%
methanol in dichloromethane gradient eluent). The resulting
free base was dissolved in ethyl acetate and precipitated
with one equivalent of oxalic acid in ethyl acetate, to give

30 the title compound in 45% overall yield as a foam. FDMS m/e
= 434 (M* of free base).



WD 96/ 22290 PCT/ US96/ 00041
treated with 1 0 equivalent of oxalic acid and evaporated to

-135-_

158 20

Preparati on of

an orange powder. np 138-142 C (dec) [err][D][err] = -5. 3(c = 1.13,

di et hyl suf oxi de) .. anal ysi s cal cul at ed f ound

C wo 96r22299. 03 59. 32 PICT/US96/00041 4.76

4. 66 N 5.29 5.27 5

Exanpl e 157 - Preparati on of

(2R)-(-)-3-[4-(6-chl oro-3-indol yl)-4145-3, 6-

tetrahydropyridin-1-yl]-1-(5-quinolinyl oxy)-2-propanol 10 The
.title compound was prepared in a fashion simlar to that described in

‘Exanpl e 1 using (R)-5-(oxiranyl met hoxy) - quingline (0.495 g, 2.46 mmol)

and 6-chl or o- 2- (1, 2anakysis tetFéH?Hi%ﬁ?#Idln 4- g an}+|ndole (0.519 g,
~2.33 mol) using echanol as redcd.isd8n solvent.6%i@d 0.840 g (87% of a

tan 15 powder. FDMS gle 433 (M g %ﬁ of free basgh np 221-223 C.

[err][D][err] =-9.9 (c = 1 00, dlnet X|SU|fOXIde)

anal ysi s cal cul at 8d f odmd 37 C

69. 20 69. 00 H 5.58 5.32

N : 9. 68 Exanpl e

- et hyl - 3-i ndol yl ) - 3 6-

t et r ahydr opf¥eranation| ¢f 114 ttzwlnéeﬂylmy?)-% (Br épahl@rdrosplrolm- “The title
conpownd was perRRpiedntd, & fpipkiragisl Ml 1-4/1)bfopane téiamd@ieatbed i n Exanpl e
(s)-(+)-4- 25 (oxi ranyl met hoxy) - 1H i ndole (0.389 g, 2.05 nmol)

1 using
and 6-

10

15

20

- 25

The title compound was prepared in similar fashion from,
l1-chloro-3-{1lH-indole-4-oxy)propane "and 1,5~-dihydrospiro[4H-
2-benzopyran-4,4'-piperidine]. The resulting free base was .
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 69% overall
vield as a foam. FDMS m/e = 376 (M* of free base).

analysis calculated found

C 66.94 66.71

H 6.48 6.60

N 6.00 5.92
Example 177

Preparation of 1-(4-indolyloxy)}-3-(6,7-
ethylenedioxyspirolbenzodihydrofuran-1(3H),4'-piperidin]-
1'-yl)propane ethanedioate

A solution of 1-chloro-3-{lH-indole-4-oxy)propane ,
6,7-ethylenedioxyspiro[benzodihydrofuran-1(3H), 4 -piperidine]
and 3 equivalents of potassium carbonate in acetonitrile was
heated at reflux for 12 h. The mixture was cooled, diluted
with ethyl acetate, and the organic layer was separated and
washed with brine. The crude residue was purified by silica
gel chromatography (dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title



met hyl - 3-(1, 2, 3, 6-tetrahydropyridin-4-yl)-1Hindole ( 0.400 g, 1.87

mol ) using ethanol _as_reaction solvent. Yield_0.260 9.(35% as an
orange foam np 99-103 C (dec). FDVS me = WO 96/ 22290

PCT/ US96/ 00041 - 136- 401 (Merr]

of free basewoodmses] [D][err] = +5.1 (c = 0. 98, di met hyperrusssoome) .
anal ysi s cal cul at ed f ound C

74.79 74.50 H 6.78 6. 76
N . 10. 47 10. 22 5 -146- Exanpl e
153?“ Preparation of (2S)-(+)-3-[4-(7-nmethyl-3-indolyl)-1,2, 3, 6-

tetrahydropyridin: 1-34 )il -iEQBI l,0 - _Thetitle
compound was pgg éuerﬁi i 3 ?as |ona\/isl| %x%%é %)%%gggg{"hatr‘nesscﬁ/gea ?%0 Exanpl e
1 using (S)-(#¥-RE free pbasetanyl met hoxy)- 1Hindole (0.389 g, 2.05 nmol)

and. 7- met hyl -3-(1, 2, 3, 6-tetrahydropyridin-4-yl)-1Hindole ( 0.400
g, 1.87 mmol ) using etha .feactio . Yield 2 g (39%
as an orange foam np 1%§%ig§1%2 thé?$§Q§£§Q§01 15 {%&ggf free base).
[err][D][err] = +5.9 (¢ = 1.95, di mebhyd&ul f oxi de) 63.57
anal ysi § calculated # ~found 5,92 .88 _
74.79 - . 74.54 , : _ 6. 85
N 10. 47 N 10.33 3149 9'228.

5 Example 178

- Preparation of (2S)-(-)-1-{4-indolyloxy)-3-(6,7-
ethylenedioxyspiro[benzodihydrofuran-1(3H),4'-piperidin] -
1'-yl)-2-propanol ethanedioate

10 The title compound was prepared in similar fashion from
(S)-(+}-4- (oxiranylmethoxy)~1H-indole and 6,7-ethylenedi-
oxyspiro([benzodihydrofuran-1(3H#),4'-piperidine]}.The resulting
free base was dissolved in ethyl acetate, and precipitated
with one equivalent of oxalic acid in ethyl acetate in 54 %

15 overall yield. FDMS m/e = 436 (M* of free base). «[Dlsgg

= -12.70 (c = 0.55 , methanol).

analysis calculated. found
C _ 61.59 61.89
H 5.74 5.95
N 5.32 5.52
Example 179
20 Preparation of 1-(4-indolyloxy)-3-(6-

benzyloxyspirp[benzodihydrofuran-l(3H).4'-piperidin]-3—one-
1'-yl)propane ethanedioate

A solution of 1-chloro-3-(1H-indole-4-oxy)propane ,

25 6-benzyloxyspiro[benzodihydrofuran-1(3H),4'- piperidin}-3-one
and 3 equivalents of potassium carbonate in acetonitrile was
heated at reflux for 12 h. The mixture was cooled, diluted
with ethyl acetate, and the organic layer was separated and
washed with brine. The crude residue was purified by silica



20 Preparation of (2S)-(+) -3-[4-(6-chloro-2-benzo[b]thiophenyl)-

1,2,3, 6-tetrahydropyridin-1-yl]-1-(4-indolylaxy)-2-propanol The
title conpound was prepared in a fashion simlar to t hat described in
Exanple 1 using (S)-(+)-4- 25 (oxi ranyl net hoxy) - 1Hindole (0.166 g, 0.088
nol ) anwo %#22299 PCT/US96/00041
chloro-2-(1, 2, 3, 6-tetrahydropyridi n-4-yl)benzo[ b] t hi ophene (0.200 g,

0. 080 mml ) using ethanol as reaction solvent. Yield 0.122 g (35% of a
tan powder. FDVS nmie = 438 (Merr] ot47- free base). WO

96/ 22290 PCT/ US96/ 00041

- 137 gel 3?rgmatogra§ﬁ&aUH@bﬁloromeéHﬂdéVb%tﬁ@hhanol inf ound

C . . .65.67 .65.43 . 5.28

5 29 dichloromethane \gradient eluentg .;The resulting 2;87 base

Exanpl e 16das dissBﬂéeﬂriﬁienhydfacetate and precipitated with one

1- (4-1 ndol ent! 4z (SxLAE ARLEPYA MBIAX Ycelate, to give the title

1H i ndol - ﬁ}‘ﬁ)%ﬁgﬁ éf n&l-»ﬂgrpr(ipane tﬂhyainecieogtee noongggdrgtg u*

The tit) e GIRBIAILRE2br adia¥ietdiaf a SOrRanfs oF/e = #83n

1- chl or 0- 3of fitdentbake) 4- oxy) propane and 4-(4-

cycl opropyl nmet hoxy- 1H i ndol - 3-yl ) piperidine ( which was 10 prepared by

condensi ng -4- cycl opr opyl met hoxyi ndol e with _4- pi peri done nonohydrat e
hydrochl ori de in ref PBRLYiSisret handfelculagpdy pot as§PEREhydr oxi de, fol I owed
by reduction of the cunsat urati ongmixh pal | adi uesog3carbon i n net hanol).
The resulting free se was dissqlygd in ethyl a ate, and 15
precipitated with one equival ent of oxalic acid in €ethyl acetate in 57
%overall yield as a white foam. FD¥S8fe = 44@3@%{err] of free base).
Example 180
10 Preparation of (2S)-(-}-1-(4-indolyloxy)-3-(4-

ethoxyspiro[benzodihydrofuran-1(3H),4'-piperidin]-1'-y1l)-2-
propanol ethanediocate

The title compound was prepared in similar fashion from
15 (S)-(+) -4~ {oxiranylmethoxy}-1H~indole and 4-
ethoxyspiro[benzodihyrofuran-1(3H),4*'- piperidine].The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

acetate in 70 % overall yield as a foam. FDMS m/e = 422
20 {M* of free base). @[D]sgg = -5.25 (¢ = 0.57 , methanol).

analysis calculated found
Cc 63.27 63.56
H 6.29 6.37
N 5.47 5.26
Example 181
Preparation of 1-(4-indolyloxy)-3-(4-
25 ethoxyspiro[benzodihydrofuran-1(3H),4'-piperidin] -

1'-vl)propane ethanediocate

A solution of 1l-chloro-3-{lH-indole-4-oxy)propane , 4-
ethoxyspiro[benzodihydrofuran-1(3H),4'- piperidine] and 3



anal ysi s cal cul at ed f ound C 65. 32

65. 38 H_ 6.76 6.73

N 7.62 ~7.72 20. Exanpl e
162 Preparation of 1-(4-indolyloxy)-3-[4-(4-cyclopropyl nmethoxy-

1H-i ndol - 3- y| wdleeR2806-t et r ahydr opyri di n- 1-yl | propane PCT/USS6/00041

et hanedi oat e 25 The title conmpound was prepared in simlar fashion
from 1-chl oro- 3- (1H i ndol e- 4- oxy) propane and 4-(4-cycl opropyl -

met hoxy- 1Hi ndol - 3-yl ) -1, 2, 3, 6-t et r ahydr ofa48-di ne (whi ch was pr epar ed
by «condensi ng 4-cycl opr opyl net hoxyi ndol e with 4- pi peri done rmnohydrat e

hydrochl ori de iQ,1;ghhuxt 8% Ra88 un carbonate B ggé%ggﬂrzle Jwas

heat
PCT/ US96/ 00041 eacedsi um
hydr oxi de). Theé% F&FIPENECF (Tde MhaseThnixturg; wag| ceried éﬁﬂa?\:e‘%\d’étté’t e, and

preci pi t at ed widthydnacetatequindakhat orfamieallagencids isepairy bdaged afashied 20

% overal | Wﬁ:lhd b?§n§ V%Hé ecrtxﬁ?n}?sfﬁfﬁysepurfﬁeé %yersrlllg fé’lee base) .

g 5 6-,ch;zg>matography {d chyoromethane/ 5% methangl in 6. 26

6.41 - dichloromethane gradient €lu¥ht). The resultify free base

| d 4-
(E)iﬁmolngolmg yl )pls dngOlE%_(?%?{ %tthggn%éeeﬁane §f% N SAREP 1@%#{8)(%/' tl e

conpound was prepevadepr of rﬁ’ﬁadﬂrlcf ashqloxnfqt@ml acetate, to give the title

1- chl or 0- 3- ( 1H-doMpRuBddiAXIIPT eRePaL BNE did\Wér 8XYodm. (FOMS m/e = 406
I ndol - 5-yl )1;6i pe{ﬁ+d5@ef£¥\@i§£ev§qs prepared by treatnent of the

analysis calculated found
c 65.31 ' 65.12
H 6.50 6.40
N 5.64 5.45
Example 182
Preparation of 1-(4-indolyloxy)-3-(4-
15 benzyloxyspiro[benzodihydrofuran-1(3H},4*'-piperidin]-

1'-yl)propane ethanedioate

A solution of l-chloro-3-t1H-indole-4-oxy)pr9pane '

4-benzyloxyspiroibenzodihydrofuran-1(3H),4'- piperidine] and

20 3 equivalents of potassium carbonate in acetonitrile was
heated at reflux for 12 h. The mixture was cooled, diluted
with ethyl acetate, and the organic layer was separated and
washed with brine. The ¢rude residue was purified by silica
gel chromatography (dichloromethane/5% methanol in

25 dichloromethane gradient eluent). The resulting free base
was dissolved in ethyl acetate and precipitated with one
equivalent of oxalic acid in ethyl acetate, to give the title
compound in 70% overall yield 'as a foam. FDMS m/e = 468
(M* of free base).

30



pot assi um sal t of 5-bronoindole with tert-butyllithiumin 15

tetrahydrofuran at -78[err]C, followed by quenching with N

benzyl - 4- pi peri done in tetrahydrofuran, and hydrogenol ysis of t he
resulting adduct with palladiumon carbon in ethanol, to gi ve the
desired pweoesragwone in 20 %yield). The resulting f r PCTINSS00041S

di ssolved in ethyl acetate, and precipitated 20 wth one equival ent of
oxalic acid in ethyl acetate in 68% overall yield as a foam FDVS me =
390 (Merr] of free base). -149- anal ysi s cal cul at ed

f ound C 65. 12 65. 47

H 6. 10 : 5.97 N 8.76
9.07 - . Exanpl e 164 25 Preparation of

1- (4-i ndol yl oxy) - 3- [ AARJHELRyY- 4- ( 25REPHEAYES) - found

pi-peri di n-1-yl propane et hanedi oate 68.80 Theést.Bbl e conmpound was
prepared in simlar fashion from hl oro-3- (1 dol e- 4- oxy) pr opane
and 4- (2- napht hyl ) - b WO 96/ 262%39’8 6t19

PCT/ US96/ 00041 N -43% pi peri di ne.
The resulting free base was dlssolved |n et hyl acetate, and
precipitated with one equi val ent ' cid I n-ethyl acetate in 24%
overall yield as a foam FDVS me = (M 1 of free base). 5

anal ysi s calREgparagion of (28qkd)-1- (4- 1nd°1Y oxy)-3-1(6-

68.56 5 ethof&PsPiiro[benzodihydrofuran-1iki3®) , 4’ -piperidbn63-one-1"- 6.09

N 5.71 Exanpl e
165 Preparation of 1- F&’l%d%ﬁ%ﬁ%ﬁ?l)e§hfﬁ9?%?ﬁ%§:hoxynaphth-2-y|)-

The title compound was prepared in similar fashion from
{S)-{+)-4-({oxiranylmethoxy)-1H-indole and 6-
10 ethoxyspirolbenzodihydrofuran-1(3H),4'~ piperidin]-3-ocne.The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

acetate in 91% overall yield as a foam. FDMS m/e = 436
(M* of free base). «[D]sgg = -5.50 {c = 0.55 , methanol).

15
analysis calculated found
C 68.79 68.58
H 6.47 6.55
N 6.42 6.28
Example 184
Preparation of 1l-(4-indolyloxy)-3-(6-
ethoxyspiro[benzodihydrofuran-~1(3H),4"' -piperidin] -3-one-
20 1'~-yl)propane ethanedioate

A sclution of 1l-chloro-3~(1H-indole-4-oxylpropane , 6-
ethoxyspiro[benzodihydrofuran-1(3H),4'-piperidin}-3-one and 3
equivalents of potassium carbonate in acetonitrile was heated

" 25 at reflux for 12 h. The m@xture was cooled, diluted with
echyl acetate, and the organic layer was separated and washed
with brine. The crude residue was purified by silica gel
chromatography {(dichloromethane/ 5% methanol in
dichloromethane gradient eluent). The resulting free base



pi peridi n-1-yl ) propane ethanedi oate 10 The title conmpound was

prepared in simlar_fashion from __1-chloro-3- (1H.indol e-4-oxy)propane
and 4-[2-(6- met hoxynapht hyl )] pi peri dine. The resulting free base was

di ssolved in ethyl acetate, and precipitated with one 15 equival ent of
oxalic acid woegtia acetate in 60% overall yi el d as PCTERNG0041  FDVB
me = 414 (Merr] of free base). anal ysi s cal cul at ed
f ound C 69. 03 68. 79

H 6. 39 6. 09 ~150~ N 5.55

5. 30 Exanpl e 166 20 Preparation of

(29)-(-)-1- (4w'a§d yaoel 3nl étﬁ acetate and precipitated with one

met hoxynapht h- 2- eridin i % %ﬁ%progﬁ et hanedi oat e h 1 The
title conpoun§WA¥ g‘?‘gtpé’rfeaxﬁ t 1 S B AP R Ee. t°f?’o‘fﬁ the title
(S) - (+) - 4- (oxicompypumtinoBpk- leveraldl oizid ds[2-fcam.2FDMS m/e = 420 (M-

met hoxynapht hylg) kpi@egdsdiyne. The resul ti ng free base was di ssolved in
ethyl acetate, and precipitated with one equi val ent of oxalic acid in
et hyl acetételn 66 % overal | yield as a foam FDVMS nmle = 430 (Merr]
of free base). [err][D) [atalysis - 5e8lliclaved). 53, nefdudol ) .
96/ 22290 ' 63-. PCT/ USP6/530041
-140- . ana(fysi S cal cufat ed found
C : 66. 91 H' 66. 64 5.92 - f-82 6. 20
6. 24 N N 5. 8849 5.12
Exanpl e 167

Example 185

Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(6-
ethoxyspiro[benzodihydrofuran-1{3H),4'-piperidin)-1'-yl)-2-
10 propanol ethanedioate

The title compound was prepared in similar fashion from
(S)~-(+)-4-{oxiranylmethoxy)-1H-indole and 6~
ethoxyspiro[benzodihydrofuran-1(3H),4'- piperidine).The

15 resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

acetate in 59% overall yield as a foam. FDMS m/e = 422
(M* of free base). «[Dlsgg = -3.58 (¢ = 0.56 , methanol).

analysis calculated found
c 63.27 62.99
H 6.29 6.29
N 5.47 5.16
20 .
Example 186
Preparation of 1-(4-indolyloxy)-3-(6-
ethoxyspiro [benzod:.hydrofuran -1(3H).,4"' -plpendm] -
1'-vl) propane ethanedioate
25

A solution of 1-chloro-3-{lH-indole-4-oxy)propane , 6-
éthoxysbiro[benzodihydrofuran-l{3H) .4~ piperidine] and 3
equivalents of potassium carbonate in acetonitrile was heated
at reflux for 12 h. The mixture was cooled, diluted with



Preparation of (2S)-(-)-1-(4-indolyloxy)-3- 5

(5-net hoxyspirolbenzaodi hydr ot hi ophene-1(3H). 4 _-pi perijdin]-

1'-yl)-2-propanol ethanedi oate The title conpound was prepared
according to Exanple 121 from (S)-(+)-4-(oxiranyl net hoxy)-1H i ndol e and
5- met hoxywo 8€@222e0pi r o[ benzodi hydr ot hi ophene- 1(3H), 4' - pi PEATUSPHOP4IThe
resulting free base was dissolved in ethyl acetate, and preci pitated

wi th one equivalent of oxalic acid in ethyl acetate in 83 % overall
yield. np. 123-125[err]C FDVS mfr&5%- 424 (Merr] of free base).
[err][D][err] = -14.71 (c = 0.48 15 nethanol). anal ysi s

cal cul at edgrny1 aceth®¥Uand the organic layer Was separated @Hd6Rashed

EO' 63 with rine. The t':_lrude Fesjdue was purified by silf.il'cygel Exanpl e
168 chromatograpRy ef@ichlicowmethdnd A-Shdekthraoay)iB- (4- 20

benzyl oxysgi &01 fmelBhAY dgR{dietit- 036he . THePSeEd) Pingd 18R base

1' -yl) propane gt hanedi.oate A& sol uti on of .

1-chl ord- BWTiI—Tﬁﬁ‘ﬁ? |vg§4;.gx%lyrloﬁgﬁtéate and precipitated with one

4- benzyl oxggwivaientnpbdokgliiofacidnid (&thy U acephper i tb rgive- che 5tland 3

equi val ent on%otﬂﬁ gsskg cg‘;p‘xyllqt 9iégd3£seta0'¥io'éﬁ\i.l gﬁ.%@szt kxlnylle heghgd at reflux

for 12 h. Jhe m xture was cool ed, diluted Wi acetate, and the
organi c | af¥t Hadregphrseld and washed with brine. The crude residué
was purified by .silica gel chromat ography (dichl oronet hane/ 5% net hanol
in WD 96/ 2 :
PCT/ US96/ 00041 %%%stm calculated fpﬂg_
di chl or onet hane gradi ent€ el uent). Th&5r¥sulting fr&8-Blse . was dissol ved
In ethyl acetate and prafipitated w tdsone 6.48

N 5.64 5.28

10
Example 187

Preparation of 1-(4-indolyloxy)-3-~[4-(3,4-
ethylenedioxyphenyl)piperidin-1-yl]l propane ethanedioate

15 The title compound was prepared in similar fashion from
l-chloro-3-(1H-indole-4-oxy)propane and 4-(3,4-
ethylenedioxyphenyl)piperidine. The resulting free base was
dissolved in ethyl acetate, and precipitated with one
equivalent of oxalic acid in ethyl acetate in 59% overall

20 yield as a foam. FDMS m/e = 392 (M* of free base).
analysis calculated found
c 64.72 65.08
H 6.27 6.57
N 5.81 5.68
Example 188 )
Preparation of 1-(4-indolyloxy)-3-[4-(2-naphthyl)piperidin-1-
25 vllpropane ethanedioate

The title compound was prepared in simjlar fashion from
1-chloro-3-(1H~indole-4-oxy)propane and 4-{2-naphthyl)-
piperidine. The resulting free base was dissolved in ethyl



equi val ent of oxalic acid in ethyl acetate, to give the title conpound

in 33% overall yield as a foam EDVMS me = 482 5 (Merr] o _free base).

anal ysi s cal cul at ed f ound

67.12 66. 82 H 5.63 5. 49
N 5. 05 Pr e p RCEUSA/PODA]

wd 9612290
1-(4- indonony)-3-(5- 10 nmet hoxyspi r o[ benzodi hydr ot hi ophene- 1(3H), 4'

-piperidin]-1'- yl ) propane et hanedi oat e
The title conpound was prepared in simlaasgashion from
1-chl oro- 3- (1Hi ndol e- 4- oxy) propane and 5- net hoxy- 15

spiro benzodih e r l; ti ree
bgse &as dISSO dé %@ﬁ ?r&é%ﬁ?%ﬁ%ed’wgkﬂ 5ﬂéjéq§va?gntcff d%?il% Rgid

equi val ent of é?a??léylatﬁcﬁtﬁﬁee{-%yﬁ"% °"8€E%%1t5é1qlﬁl 9? 9 Whiks SOLigh FR: np.
125-126[ err] C. 145-F4¥¥8. M eFpMS m/A408 B(BEerm] off freecbdmse). 20

anal ysi s cal cul at ed f ound C

62. 63 62. 46 H 6..06

6. 26 aualysis cal@plated found -

Exanpl e 170 Preparation of ¢837(-)-1-(4-imdalyl oxy)-3-(4-

phenylsplro[benzodlhydrofurqp 1(3H), 4" - pi fodln] 3- one6130 25

yl)-2-propanol ethanedi oate

simlar fashion from (- (+)-4- (oxi raBA net hoxy) - 13 6%dol e and 4-
phenyl spi r o§ benzodi hydr of uran-1(3H), 4' - pi peridin]-3-one. The

96/ 22290 -

Example 189 PCT/ US96/ 00041
Preparation of (28)-(-)-1-{4-indolyloxy)-3-(5-
methylspiro[benzodihydrofuran-l(3H5.4'-piperidin]-1'-yl)-
2-propancl ethanedioate
10 _
The title compound was prepared according to Example 1
from (S)-(+)-4-(oxiranylmethoxy)~-1H-indole and 5-
methylspiro[benzodihydrofuran-1(3H),4'~ piperidine].The
resulting free base was dissolved in ethyl acetate, and
15 precipitated with one eguivalent of oxalic acid in ethyl

acetate in 72% overall vield as a foam. FDMS m/e = 392
{(M* of free base). «{Dlggs = -16.8%(c = 0.53 , methanol).

analysis calculated found
C 64.72 65.00
H 6.27 6.30
N 5.81 5.80
20 Example 190

Preparation of (2S)-(-)-1-({4-indolyloxy)-3-(4-
benzyloxyspiro{benzodihydrofuran-1(3H),4"'-piperidin]}-1'-yl)-
2-propanol ethanedioate

" 25 The title compound was prepared in similar fashion from

(S)~1{+)-4-{oxiranylmethoxy)~-1H-indole and 4-
benzyloxyspiro[benzodihydrofuran-1{3H),4*'- piperidine].The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

e title conpoind was prepared in

)



-142- resulting free base was dissolved in ethyl acetate, and

precipitated with one equivalent of oxalic acidin ethyl acecate in 73%

overal |l vyield. np 215-217[err] C (deconp) FDMS me = 468 (Merr] of
free base). [err][Dl[err] = -65.93 5 (c= 0.55, nethanol).

anal ysi s wo9esrz22e0al cul at ed f ound PCTUS96/00041 :
66. 66 66. 46 H 5.41 5.44
N 5.02 4.98 Exanpl e
171 Preparati on of %1%3=i ndol yl oxy)-3-(4- 10

phenyl spi ro[ benzodi hydr of uran-1(3H), 4" -piperidin]-3-one-1'-
yF) propane, éwq'nogfﬁ over@ll ylela_r@s td to@mCONPOosME WagePLepgg ed i N

I f 1 4- And 4- 15 '
e PR S ppa S Gy e Bl e o gheagayd ¢ 10

frree base was di ssol ved in ethyl acetate, and precipitated with one

equi val ent of oxali Ca?iﬁigsiﬁ@_ et hy'calcul%%@&at ein Qg#ﬁ?overal | yield. np

226-228[ err] C (deco (Merr] ree base). 20
anal ysi s cal cul at &d f ouf®

68. 62 68.39 H . 5.96 H ' 6.23 5.57

5 71 s : N . 16 5.13

Exanple 172 N Prepara“t |8§n of 1-(4-i ndgoq yl oxy) - 3- (4-

hydr oxyspi r o[ benzodi hydr of uran-1(3H), 4' - pi peridin]-3- 25
one-1' -5I) propane et hanedi oat e Example 191 sol ution of

1- (4-indol yl oxy) - 3-( 4- p epa '15)‘1' gfyfpu_%}laﬁaﬁg%q of uran-1(3H), 4'
- pi peri din] - 3- one- dp ane S treated with a
catal yti c ahegpgelc] spa.ro[benzo 1hydrofuran 1(3H),4'-piperidin]-1'-yl)-

propane ethanedioate

10 The title compound was prepared according to Example
121 from l-chloro-3-(1H-indole-4-oxy)propane and
benzo(clspiro[benzodihydrofuran-1(3H),4'- piperidine] .The
resulting free base was dissolved in ethyl acetate, and
precipitated with one equivalent of oxalic acid in ethyl

15 acetate in 50 % overall yield as a white solid.. mp. 159%-
160°cC. FDMS m/e = 412 (M* of free base).

analysis calculated . found
C 69.31 69.55
H 6.02 6.28
N 5.57 5.64
Prepaxation 32
20 Preparation of S5-methoxy-3-(1,2,3,6-tetrahydropyridin- .

. 4-yl)-1H-indole

The title compound was prepared in a fashion similar to
that described in Preparation 30 from S5-methoxyindole (5.0 g,
25 34 mmol) and 4-piperidone hydrochloride hydrate (10.0 g, 65
mmel). The product was isolated as a yellow solid. Yield 6.1
g (79%). mp 191-195°C FDMS m/e = 228 (M* of free base).



WD 96/ 22290 PCT/ US96/ 00041

- 143- of 5% pall adi um on carbon, and hydrogen_ (one at nosphere)
overnight. The m xture was filtered through a pad of Celite and
concentrated, to give the free base, which was dissol ved in ethyl
acetate and puRekRibhet ed with one equivalent of 5 oxalic acim-ussgecsa t he
title conpound in 85%overall yield as a foam FDMS me = 392 (Merr]
of free base). anal ysi s cal cul at ed f ound

C 62. 23 62. 41 -154- H 5.43
5.43 N 5.81 5.55

Exanple 173 10 Preparation of 1-(4-indolyloxy)-3-(4-
phenyl spi ro benzodi hydrofuran-1(3H),4 -piperidinl-

1' -yl ) propane et hanedi oatanalysis falkailatedn of found

1-chl oro- 3- (1H i ndol e- 4- oxy)@ropane , 4-73566 73.38

phenylspiro[benzodihydrofur§£-1(3kb,4'- p; i di nej and¥3 8 equi val ent s
of potassium carbonate in acetonitrile was' Hheated a ‘?eflux for 12 h.
The mi xture was cooled, dilued with 18ty acetateZl2aRl the organic

| ayer was separated and washed with brine. The crude residue was
purified by silica gel 20 chronatogr i chl.gr onet hane/ 5% et hanol in
di chl oronet hane gradi ent eluent). Th ee base was di ssol ved
in ethyl acet at @repararien pift atmechaxyir3orhé, 2,3, edqetvahedromfrigiat-dcyhkid in
ethyl acetage, to give the title cojfnawadibn 38% overall, yield as a
foam FDVE me = 438 25 (Merr] of free base).

anal ysi s cal cul at ed f ound C

70. 44 70. The title compound was pidepared in a faghigon similar to 6. 10

N thdP described in5P38baration 30 from 6-methoxyindole (2.0 g,
14 mmol) and 4-piperidone hydrochloride hydrate (4.2 g, 27 ’
10 mmol). The product was isolated as a yellow solid. Yield 2.8

g (90%). mp 190-193°C FDMS m/e = 228 (M* of free base).

analysis calculated found
c 73.66 73.44
H 7.06 7.16
N 12.27 12.37
Bxeparation 34
15 Preparation of 6-chloro-5-methoxy-3-(1,2,3,6-

tetrahydropyridin-4-yl) -1H-indole

The title compound was prepared in a fashion similar to
that described in Preparation 30 from 6~chloro-5-

20 methoxyindole (2.0 g, 11 mmol) and 4-piperidone hydrochloride
hydrate (3.4 g, 22 mmol). The product was isolated as a
vellow solid. Yield 2.4 g (83%). mp 222-224°C FDMS m/e =
264 (M* of free base).

analysis, calculated found
c 64.00 64.12
H 5.75 5.86
N 10.66 10.57

25



WD 96/ 22290 PCT/ US96/ 00041
- 144- Exanple 174 . Preparation of

(2S)-(-)-1- (4-indol yl oxy) - 3- (6,.7-
et hyl enedi oxyspi r o[ benzodi hydr of uran-1(3H), 4" -pi peridin]- 3-

one- 1' - %o sgaldpopanol et hanedi oate 5 The titl| ecrrspaosod was
prepared in simlar fashion from (S)-(+)-4-(oxiranyl net hoxy)-1Hi ndol e
and 6, 7- et hyl enedi oxyspi r o[ benzodi hydr of uran-1(3H), 4' - pi peri di n] - 3-
one. The resulting free base was di ssgbyed in ethyl acetate, 10 and
precipitated with one equivalent of oxalic acid in ethyl acetate in 78%
overal |l vyield. FDVMS me = 430 r.r free base). [err][D][err]
= -9:26 (¢ = 0.32 , nethanol). anal ysi s cal cul at ed
found . Prep@ration of 6-tg{fDpromethyl-3-59 71

H 5.22  (piperidin-2-¢%)-1H-indole monohydrath 5.18
5.08 15 Exanple 175 Prepar ati on
of 1-(4-indolyloxy)-3-(6,7- et hyl enedi oxyspiro

benzod hydr of urten-tlit3 k) cdmpeimkmasi pfeared in a fashion similar to

One'1';y|§R%€EPQRgQFQ&n§Qi rat9on 31 froh $OtYiEAbmethyl-3-
1-chl oro- 3- I ndol e- 4- oxy) pr.opane ) .
6,7-ethy|é%e%i%»@ﬁ§GFFBP¥EﬁER¥HH%%HF6?&*bﬁ%ﬁﬂ%@ﬂ?}ﬂ"zrﬂ'ﬁbrﬁdpnfmol)' 3-one

and 3 equrhelmrdduce§ wast bsclated asbangéFlow solidaceield tIr.i2l g was heated at

o the ohstfi ] mp BR6 AN ¥oiRom e - AR b OE HEGE Dddeh Ny acet 2 e

and the organic l'dyer was 2 separafed and washed with brine. The crude
resi die was purified by silica gel chronmatography (dichloronethane/ 5%
met hanol in dichl or eematiepe gradi estcudatedt ). The foaadl ting free base
was di ssolved in ethyl<§cetate and géeg%pitated 5 ht h one equival ent of
oxalic acid in ethyl acetate, to give’ the titlé conpound in 45% over al
yield as a foam FDVs e = 434 ¥ 9%rr] of free-bhse).
N 9.78 9.96
Exeparation 36

Preparation of 6,7-dichloro-3-(piperidin-4-yl)-1H-indole

15 The title compound was prepared in a fashion similar to
that described in Preparation 31 from 6,7-dichloro-3-
{1,2,3,6-tetrahydropyridin-4-yl)-~1H-indole (4.5 g, 16.8
mmol). The product was isolated as a white solid. Yield 4.1
g (91%). mp 254-257°C FDMS m/e = 270 (M* of free basel.

20
analysis calculated found
C 58.01 58.25
H ' 5.24 5.42
N 10.41 . 10.64
Preparation 37
Preparation of 6,7-dichloro-3-11,2,3, 6-tetrahydropyridin-
4-yl)-1H-indole
25 :

The title compound was prepared in a fashion similar to
that described in Preparation 30 from 6,7-dichloroindole (1.4
g, 7.5 mmol) and 4-piperidone hydrochloride hydrate (2.3 g,



WD 96/ 22290 PCT/ US96/ 00041

-145- e analysis . calcul ated f ound

C 61. 83 62. 02 H 5.38

5. 60 N 5.34 5. 37

Exanmpl e 176 woegndbseparati on of 1-(4-indolyloxy)-3-(1,5-di inotnuseqeoosl 4H- 2-
5 benzopyran-4,4' -piperidinl-1'"-yl)propane ethanedi oate The

title conpound was prepared in simlar fashion from
1-chl oro- 3- (1H i ndol e- 4- oxy) propane and -158-di hydr ospiro[ 4H
2-benzopyran-4,4' -piperidine]. The resulting free base was 10 dissolved in

ethyl acetate, lgn /{ O\sleﬁtgnleat egduil bqa%n?.sola gcg%sv‘gl %E&%fso%% ' 9&%%&‘1 in

ethyl acetate i A8°5%%
(Merr] of fred-Bagej89%}. mp 252-254°C FHH%IW@QSF 268 (MY qf)|fneggbase) .

f ound C 66. 94 66. 71

H 6. 48 6..60 N 6. 00
5.92 15 analysis Ex%?%?%&iff9 found Preparation
of 1-(4-indolyloxy)-3-(6,7- C 8.45 58.71

et hyl enedi oxyspi r o[ benzodi hygr of uran-1(3H 88 - pi peri di nk-¢4

1' -yl ) propane et hanedi oate 20 A.sol ution of -

1-chl oro- 3- (1H i ndol e- 4- oxy)%ropane 19° Lg 10.33

6, 7- et hyl enedi oxyspi r o[ benzodi hydr of uran-1(3H), 4' - pi peri di ne] and 3
equi val ent ssof potassi um carbonate |@z§§§ggﬂuﬁigkg was heated at reflux

for 12 h. The I;Ee)galnj:'ragz.on of Q7O|c%9.br iu{leci 3,6~tetrahydropyridin-4-yl) -

1H-indole

The title compound was prepared in a fashion similar to
10 that described in Preparation 30 from 7-chloroindole (0.70 g,
4.6 mmol) and 4-piperidone hydrochloride hydrate (1.4 g, 9.2
mmol). The product was isolated as a yellow solid. Yield
0.80 g (75%). mp 205-208'C FDMS m/e = 234 (M* of free

base).
15
analysis calculated found
c 67.10 67.06
H 5.63 5.85
N 12.04 12.01
Preparation 39
Preparation of 6-nitro-3-(1,2,3,6-tetrahydropyridin-4-yl)-
1H-indole
20

The title compound was prepared in a fashion similar to
that described in Preparation 30 from 6-nitroindole (6.0 g,
37 mmol) and 4-piperidone hydrochloride hydrate (11.4 g, 74
mmol). The product was isolated as an orange solid. Yield
25 8.8 g (97%). mp 247-250°C(dec.) FDMS m/e = 243 (M* of free
base) .



with ethyl acetate, and the organic |ayer was separated and 25 washed with
brine. The crude residue was purified by siljca. gel chromatography . _ .
(di chl oronet hane/ 5% et hanol in di chl oronet hane gradi ent eluent). The
resulting free base was di ssolved in ethyl acetate and precipitated

W th onewgognReyi val ent of oxalic acid in ethyl acetataciussgoodér the title
WD 96/ 22290 PCT/ US96/ 00041

- 146- conmpound in 39% overall yield as a foam FDVMS nie = 420
(Merr] of free base). ~-157- anal ysis cal cul at ed

f ound C 63. 52 63. 57

H 5.92 5.88 N 5.49
5.22 . 5 Exanpl e 178 Preparati on of
(2S)-(-)-1-(4-indol yan@dysis- (6, 7- calculated found

et hyl enedi oxyspi r o[ benzedi hydr of ur ag4148H) , 4' - pi pegd.@mn] -

1'-yl)-2-propanol ethangdi oate 10 5 The ti Igoconpound was prepared
in simlar fashion fro ) (S)-(+)-H§ oxi ranyl mefhdxy) - 1H i ndol e and

6, 7- et hyl enedi - ox¥spiro benzodi?hgdr of ur an- 1(BHS%' - pi peri di ne] . The
resul ting free base was dissolved in ethyl acetate, and precipitated
w th one equivalent of oxalic acid i | ,acetate in 54 % 15 overall,

yi el d. FDNS nme = 436 (Me se). [err][D[err] -12.70
(c'= 0.55 ,Prepalrahdby .of S-chloro-3-(1,2,3,4nbeysalydropyridinmd atlbd

found g C 1H-ind®ked9 61. 89

H 5.74 5.95 N 5.32

5.52 .
The title compound was prepared in a fashion similar to

that described in Preparation 30 from 5-chloroindole (3.0 g,

20 mmol) and 4-piperidone hydrochloride hydrate (6.0 g, 40
10 mmol). The product was isolated as a yellow solid. Yield

1.45 g (31%). mp 185-188°'C FDMS m/e = 234 [M* of free

base).
analysis calculated found
C _ 67.10 67.38
H 5.63 5.58
N 12.04 12.25
15 Preparxation 41

Preparation of 6-trifluoromethyl-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole

The title compound was prepared in a fashion similar to
20 that described in Preparation 30 from 6-trifluoromethylindole
(4.0 g, 22 mmol) and 4-piperidone hydrochloride hydrate (6.6
g, 43 mmol). The product was isolated as a white solid.
Yield 3.7 g (64%). mp ‘C FDMS m/e = 266 .(M* of free base).

analysis calculated found
c . 63.15 62.90
H 4.92 4.96
N 10.52 10.57

25



Exanpl e 179 20 Preparation of 1-(4-indolyloxy)-3-(6-
benzyl oxyspi r o[ benzadi_ hydr of uran-1(3H), 4' - pi peri di n] - 3- one-

1 -yl)propane ethanedi oate A sol ution of

1-chl oro- 3- (1H i ndol e- 4- oxy) propane 25 6-benzyl oxyspiro

benzodi hydr ofwgregazzdé 3H) , 4' - pi peri di n] -3-one and 3 equiRrGHEs6/0004Y
pot assi um carbonate in acetonitrile was heated at reflux for 12 h.
The m xture was cool ed, diluted with ethyl acetate, and the organic
| ayer was separated and washed wi t h 4158Re. The crude residue was
purified by silica WD 96/ 22290

PCT/ US96/ 00041 ; -147- gel

chr omat ogr aphy (dichIoronethane/S@bﬁ%?ﬁ%ﬁ%%l?QTA% . di ch] oromet hane gradi ent
el uent). The resul Preppratdenpas &-£1luoKgs3diriRrgniddnr A-¥t hylH-dadedte and
precipitated with one equi val ent of oxalic acid in ethyl acetate, to
give the title 5 np, i % -qveral Lekd. as f = 482
(Merr] of f re@gﬁa‘g%q% C%mgg"{&d Wad Ehjep xggéﬂ ly'sgias %aSng}éaﬁﬂ\Jﬁéﬁ e 5

f ound 5 that described in Preparatigp 32 from 6-fluogg-34(1,2,3,6-

2 25 10 6@t§3hy%¥opyridip-5-ﬁ$)zﬁggindo}el(lgfz gCj PN mmo%).3 The 4.89

. . reparation.o ~(-)-1: (41 vl oxXy) - 3o A~ -

ot hoxyspi rof bERSGUFRIADASEIATIIoAF & WhatsLprkidy MEslal 1878)q ety .
propanol et hamedR34t236°C FDMS m/&he 318 [(M*cofplnewl bage)prepared in simlar
fashion from i :

analysis calculated found
c 71.53 71.77
H 6.93 7.11
N 12.83 13.00
10
Breparation 43
Preparation of 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-yl1)-
1H-indole
15 The title compound was prepared in a fashion similar to
that described in Preparation 30 from 6-chloroindole (4.0 g,
26 mmol) and 4-piperidone hydrochloride hydrate (8.0 g, 52
mmol). The product was isolated as a yellow solid. Yield 3.7
g (61%). mp 181-185°C FDMS m/e = 234 (M* of free base).
20
analysis calculated found
o4 67.10 67.13
H 5.63 5.70
N | 12.04 12.18
Preparation 44
Preparation of 6-chloro-3-(piperidin-4-yl)-1H-indole
hydrochloride
" 25

The title compound was prepared in a fashion similar to
that described in Preparation 31 from 6-chloro-3-(1,2,3,6-
tetrahydropyridin-4-y1l)-1H-indole (1.0 g, 4.3 mmol). The



15 (S)-(+)-4-(oxiranyl net hoxy)-1Hindole and 4-

et hoxyspi ro[benzodi hyrofuran-1(3H),4.- _piperidine]. The resulting free
base was dissolved in ethyl acetate, and precipitated with one

equi val ent of oxalic acid in ethyl acetate in 70 % overall yield as a
f oam wodBaepi € = 422 20 (Merr] of free base). [epcipSeasas] = -5.25
(c = 0.57 , methanol). anal ysi s cal cul at ed

f ound C 63. 27 63. 56

H 6. 29 6. 37 -159- N 5. 47
5. 26 Exanple 181

Preparatigon qf 1- X 4-

ot hosyopi PAPREFS SRS APIptEd e urihe Bphig; Fisid 0-65 g (s6%).
1 -yl)pr op@né%t?%&i‘i@&té FDMS m/e = A340IMit iadh fope base).
1-chl or o- 3- (1H i ndol e- 4- oxy) pr opane 4-

et hoxyspi r o[ benzodi h drofuran 1(3 peridin nd 3 WO
96/ 22290 dnaly ehidurandd P 6/ 00041

- 148- equi val ent's @f pot assi umS@abBonate in &BOnitrile was heated
at reflux for 12 h. The m xture was, gpol ed, dilugegsmﬁth et hyl
acetate, and the organiﬁ | ayer was gﬁpgﬁated andngﬁgg with brine. The
crude residue was puriftTed by silic 5 chro raphy

(di chl or onet hane/ 5% net hanol in dlchloronethane gr adi ent eluent) The
resultgng free base was di s t4w!| acetate and precipitated

w th one gylvalent of o?a L C ac] I fc tate, 8 |ve the title
conpound in 38%FeBIEFLIIN AL PanLEY %1‘3fo i‘& W -2H786899%8 (Merr] of
free base). anaifhucroacetateal cul at ed f ound

C 65. 31 65. 12

6-nitro-3-(1,2,3, 6-tetrahydropyridin-4-yl)-1H-indole

10 (2.4 g. 9.9 mmol) was stirred in trifluorcacetic acid (10 mL)
at room temperature under an atmosphere of nitrogen.
Triethylsilane (1.65 mL, 10.4 mmol) was slowly added. After
an initial exotherm, the mixture was stirred at room
temperature for 12 hours. The mixture was concentrated under

15 reduced pressure to yvield a dark residue. The crude product
was crystallized from ethanol to yield the title compound as
a yellow crystalline solid. vYield 2.4 g (67%). mp 215-217°C
FDMS m/e = 245 (M* of free base). )

analysis calculated found
c 50.14 50.03
H 4.49 4.56
N 11.69 11.66
20
Example 192
Preparation of 3-{4-(6-chloro-3-indolyl)-1,2,3,6-
tetrahydropyridin-1-yl]}-1-(4-indolyloxy)-2-propane
ethanedioate
' 25

To 5 mI. of dry dimethylformamide were added 6-chloro-3-
(1,2,3,6-tetrahydropyridin-4-yl)~-1H~indole (0.50 g, 2.2
mmol), l-chloro-3-{1H-indole-4-oxy)propane (0.45 g, 2.2
mmol), potassium iodide (0.36 g, 2.2 mmol) and sodium



H 6. 50 6. 40 N 5.64

5. 45 Preparation_of 1-(4-indolyloxy)-3-(4- 15

benzyl oxyspi ro] benzodi hydr of uran- 1(3H), 4' - pi peri di n] -

1' -yl ) propane et hanedi oat e A sol ution of

1-chl oro-3-( %We- 4- oxy) pr opane PCT/US96/00041

4- benzyl oxyspi r o] benzodi hydrofuran-1(3H),4' - piperidine] and 20 3

equi val ents of potassium carbonate in acetonitrile was heated at refl ux
for 12 h. The m xture was cool ed, dilutegg- with ethyl acetate, and the
organic | ayer was separated and washed with brine. The crude residue
was purified by, silica C phy_ (di ¢hl or onet hane/ 5% rret hanol
in 25 dichl oréhﬁ?m 485 g‘ktg'el 85$ THE MEEFHES A% shagae ed a

di ssolved in eBﬂlechet anéeammenpfoatwum t132 bawrs, arshuiasakben of
oxalic acid i Nc8biWd AfFicdheent fatdd/ ankiBe i-é&dé?ed preEQHi?@U“q'HeanQ%I@é’ er\?\!ol

gl;lzgzgg a foam sF:%\éBth:jlonedélggtween (ﬂ'vu:er an? chllgé?r eeF e %-6% A:{xe
- 149- 5 chloroform dayeyswas driedcdbodiun cxhlfate) aricbmmmentrated
6C 15 6§n39r reduced pr@@s@% The res:.due was puﬁ!w.fslged by silic®- 13

Pr epar ation of geésﬁhf(m‘)atfge”ﬁpmct'bﬁh 3?;4? §h%‘6r°f°5’“’ methanol. The
et hoxyspi r o[ beresdl hirdy dneeabad¢ 3+ds Aisspilpediih 120 BLook- d'1:1
yl') - 2- propanol pgt 2 A3k2 acetate mixture and one equivalent of oxalic
10 acid in methanol (5 mL) was added. The mixture was
concentrated to yield a granular solid. vYield 137 mg (13%).
mp 170-174°C FDMS m/e = 405 (M* of free base).

analysis calculated found
C 62.97 63.09
H 5.28 5.37
N 8.47 8.39
15
Example 193
Preparation of (2S)-(+)-3-[4-(6-chloro-3-indolyl)-1,2,3,6-
tetrahydropyridin-1-yl]-1-(4-indolyloxy) -2-propanol
20 To 5 mL of dry ethanol were added 6-chloro-3-{(1,2,3,6-

tetrahydropyridin-4-yl)-1H-indole (1.54 g, 6.61 mmol) and
(S)-(+)~4- (oxiranylmethoxy)-1H-indole (1.25 g, 6.61 mmol).
The mixture was heated at the reflux temperature for about 6
hours, and was then cooled and concentrated. The residue was
25 purified by silica gel chromatography with 95/5
chloroform/methanol. The product was isolated as a yellow

foam. Yield 1.52 g (55%). mp 200-202°C FDMS m/e = 421 (M*
of free base). «[Dlsge = +4.39 (c = 1.00, dimethylsulfoxide)

analysis calculated found

C 68.32 68.04
H 5.73 ' 5.72

N 9.96 9.85



The title conmpound was prepared in simlar fashion from (S

-(v)-4-(oxiranylnethoxy)-1H i ndol e and. 610

et hoxyspi r o[ benzodi hydr of uran-1(3H),.4' - piperidin]-3-one. The resul ting
free base was dissolved in ethyl acetate, and precipitated with one
equi val enfyodbnasel i c acid in ethyl acetate in 91% OCGEVESBIME| d as a
f oam FDMS nfe = 436 (Merr] of free base). [err][Dj[err] = -5.50
(c = 0.55, nethanol). 15 anal ysi s cal cul at ed

f ound C -163.-79 68. 58

H 6. 47 6. 55 N 6. 42
6528 Exanpl e 184

Preparation of 1-(4-indolyloxy)-3- g 6- E

et hoxyspi r o[ benzodi hydr of uran- 1( 3H~ =ytger i di n] - 3-one- 20

1"-yl ) propane et pagpatrawion of 3-[4-(5-chloxolBtimiolfl)-1,2,3,6-

ot ﬁQLSLéE "ol bonzodeF T RPRIGPATS v 1~ (8- tndelviony) propans

equi val ents of potassium carbonate in acetonitrile was heated 25 at reflux
for 12 h. ° TheThextitle wompoand ewhs driepheddvinh ha fasrﬂbhybm:::ea:atm and the

organi c | ayer d ude residue
was purifi )efzgaﬁ;\ﬁé?ﬁxe%&aaﬁ &&g%%@%%%?(grrogpw ékpﬁ%l or omef ;éne/ 5% met hanol
in di cmeérahﬁémlghadiﬂem)é&rémdp eThe. $Qa§xl t4-dgmPP kb b :

WO 96/ 2229@hloro-3- (1H-indole-4-oxy)propane (0.45 g, ZPQThHSEﬁ/é)ﬁiMl

- 150- 0LY,8¢ et hy. etate pr one
equi val&nt p\g?‘gggé 'iﬁcéaém 5‘8”% w é‘cf afc(ctezt g’t 'élﬁgf) %GD%’I%%?&% 4ae conpound
in 36% ovdSalptedcas Qaswhét?oéﬂ?mFDl\?Belﬁi 320 xQO“(SI@[)er r P 198'(3'4‘02f Fee base).
S FDMS m/@nal 408 SM* of fE&d Wasahed . f ound
analysis calculated founad
Cc 71.01 71.24
H 5.96 6.09
N 10.35% 10.20
15 Example 195

Preparation of 3-{4-~{6-trifluoromethyl-3-indolyl)-1,2,3,6-
tetrahydropyridin-l-yl}-1-(4-indolyloxy)propane

The title compound was prepared in a fashion similar to
20 that described in Example 192 from 6-trifluoromethyl-3-
(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole {(0.50 g, 1.9
mmol), l-chloro-3-{lH-indole-4-oxy)propane (0.39 g, 1.9 mmol)
and potassium carbonate (0.29 g, 2.1 mmol). The product was
isolated as a white foam. Yield 0.53 g (64%). mp 190-195°C
25 FDMS m/e = 440 (M* of free base).

analysis calculated found
Cc 68.33 68.08
H . 5.50 5.64

N 9.56 9.44



C 63. 52 63. 59 H 5.92
5.82 _—N 5.49 .51

Exanpl e 185 Preparation of (2S)-(-)-1-(4-indolyloxy)-3-(6-

et hoxyspi ro benzodi hydrofuran-1(3H), 4" -piperidin]-1"-yl)-2- 10

pr opanol et hawedsazve The title conmpound was pr cpEcEES96De041
simlar fashion from (S)-(+)-4-(oxiranyl net hoxy)-1Hindol e and 6-

et hoxyspi r o[ benzodi hydr of uran-1(3H), 4' - piperidine). The 15 resulting free
base was dissolved in ethyl acetate, and -1é2-precipitated with one

equi val ent of oxalic acid in ethyl acetate in 59% overall yield as a

f oam FDMS me = 422 (Merr] ofW) lerr][D][err] = -3.58 (c

= 0.56 , nethanol). cal cul at ed

f ound Preparation of 3-[4-d$§- gytro -3-indolgd) ob, 2,
H 6. 29 tetrahydrdpy29din-1-y1]-1-(4- lndolyﬂﬁxy)propane 5. 47
5.16 20 Exanpl e 186

Preparation_of 1-(4-indolyl oxy)-3-(6-
ethoxysplroFbenzodlH?Gr%%%#%uﬁpﬂpspyd was priepared i) -a fashion similar to

1' -yl ) propane ehagn@dsepiled3in Example 192 Fobut6Mitdlo-3-(1,2,.3,6-
1-chl oro- 3- (1H—|

et hoxyspi rof benzggghggé%é@)ﬁr ?a,’?@ 41}? lﬁ’idﬁéﬁ &?heq gan3 3 mmol) 'ed‘w val ent s

of potassi um c&hdenard-(Hziadodaréroxw prepaneal@d3 g. 2al mméllenkor 12 h.
The ni xture wapotaekedn cHibén@deWid32 g, 2.3 mmodQ 9%%2899duct was

PCT/U896/09944' ﬁolated as an °anFSd9€ﬁﬁ¥¥ﬁ§sﬁ8ﬁld f&e&d 0.49 et{ge%’acetate

and the organic¢ er was sepa
mp 15-225°C PDMS m/e = 416 (M* of free base).

analysis calculated found
c 69.21 69.02
H 5.81 5.90
N 13.45 13.48
Example 197
15 Preparation of (2S)-(+)-3-[4-(6-nitro-3-indolyl)-1,2,3,6-

tetrahydropyridin-1-yl]-1-(4-indolyloxy) -2-propanol

The title compound was prepared in a fashion similar to
that described in Example 193 from 6-nitro-3-(1.2,3.é-
20 tetrahydropyridin-4-yl)-1H-indole (1.00 g, 4.12 mmol} and
(S)-(+)-4-{oxiranylmethoxy)-1H-indole (0.78 g, 4.12 mmol).
The product was isolated as an orange granular solid. Yield
0.61 g (34%). mp 225-230°C FDMS m/e = 432 (M* of free
base). «[Dlggg = +1.98 {( c = 1.01 , dimethylsulfoxide).

25
analysis " calculated found
c 66.65 66.37
H 5.59 5.70

N 12.96 - 12.72



with brine. The crude residue was purified by silica gel chr omat ogr aphy

(di_chl or anet hane/ 5% et hanal in dichloronethane gradient eluent)._The

resulting free base 5 was dissolved in ethyl acetate and precipitated

wi th one equi val ent of oxalic acid in ethyl acetate, to give the title
conpound wos@23¢0 overall yield as a foam FDVS mle = 2OBUSION err] of
free base). anal ysi s cal cul at ed f ound

C 65. 31 65. 06 H 6. 50
6. 48 N -18364 5.28 10

Preparation of 1-(4-indonony)-3-[4-(3,4-

eEhernedioxyphenyI)piperidin -yl a ethanedioate 15 The
title conpound was ared in simlar

L chi of or 3. ( 1RACRBSRELGR didy ) BR3pAb- A48 1 38ich 0R0-3 - indoly1) -

et hyl enedi oxypheréHoqurpbyddomer idiine 1red b+ 1+ (4 indedybaxse) v@&xpropandil ssol ved
In ethyl acetate, and precipitated with one equi val ent of oxalic acid
in ethyl acetate in 59%overall_ 20 yield as a foam FDVS me = 392
(Merr]®of fredfhsdfle compound was prepargd |inspsfashion fimilarete

found ©~ that described if° Example 193 fifom'3,7- dn.chloro-% 282,3,6-

H - . - 5.81
5. 68 tetﬁéﬁyﬁéogyréﬁln lq4§'|Zln B 3 ) 5 og Fﬂ %2 naﬁﬁ?h??&pf%)r i di n-1-
25 (+) - °xlran¥llp¢']1fs-‘r>%'|daﬁ§ étl%h%tﬁ/ datg. 3.7 The title

conpound \A@soau@paraedlsalattéa lady of GRDtONEdAMM vield 1.17 g (69%).
1- chl o- 3gyb 1kd-NdG)-8- 4rANY ) /réma%sa%%fﬁ %r83PBhEY] ) - atp)spd Reri dine. The

resulting free base _Was di ssolved in
+4.59 (¢ = 1.00 , dlmethylsulfoxlde).

analysis calculated found
C 63.17 63.36
H 5.08 5.30
N 9.21 9.47
Example 199
15 Preparation of 3-[4-(7-chloro-3-indolyl)piperidin-1-yl}-

1-(4-indolyloxy)propane

The title compound was prepared in a fashion similar to
that described in Example 192 from 7-chloro-3-{piperidin-4-
20 yl)-1H-indole (0.34 g, 1.25 mmol), l-chloro-3-(1H-indole-4-
oxy)propane (0.275 g, 1.32 mmol) and potassium carbonate
(0.41 g, 3.0 mmol). The product was isolated as a white
foam. Yield 240 mg (47%). mp 178-182°C FDMS m/e = 407 (M*
of free base). HRMS: calc., 408.184265; found, 408.184300

25
Example 200
Preparation pf {28}~ (+)-3-{4~(7-chloro-3-indolyl})-~1,2,3,6-
tetrahydropyridin-1-y1l]l-1-(4-indolyloxy)-2-propanol
30 The title compound was prepared in a fashion similar to

that described in Example 193 from 7-chloro-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole (0.50 g, 2.2 mmol) and (S)-
(+) -4-{oxiranylmethoxy)~-1H-indole (0.41 g, 2.2 mmol). The



WD 96/ 22290

-152- acet at e,

PCT/ US96/ 00041

in ethyl acetate in 57%overall yield as a white solid. np.

145-146[err] C

anal ysi s we odrapdpat ed f ound CPCTUS96/00041 :
70. 87 71. 14 H 6. 37 6. 30
N 5.90 5.62 5 Exanpl e
189 Preparation of (2S)-(-)-1164~-indol yl oxy) - 3-(5-

met hyl spi ro[ be
2-propanol eth
according to

5- met hyl s

W th one equiv

FDMS me = 384 (Merr] of free base).

nzodi hydrof uran-1(3H), 4" -piperidin]-1"-yl)-

and precipitated with one _equivalent of oxalic acid

s19solated s 1£é|f5ghonp N cpaief.
ﬁﬁ%ﬁodrﬁ r’@f uraﬁéi é‘ég %XI r& Eg%h géiQ g-asla n_dol ggnd

resulting free(basel Wil dmeshénumfdxmeEhhyﬁurinxLﬂae, and 15 precipitated

alent of oxalic acid in ethyl acetate in 72% overal

yield as a foam FDMS nmle = 392 (M(ﬂr of free base).
ate £

[err][D][err]
cal cul ated

65. 00 .

N

Exanpl e 190
benzyl oxyspsro
2-propanol eth
simlar fashio
benzyl oxyspiro

= -16.89(c3BagYEE et i ound anal ysi s
f ound o 68.12 68.64. 72
H 6. .
5.81 H 580 20 5.93 9. 7P

Prdparation of (28P-(-)-1-(4-ihdA yl oxy)-3-(4-
[benzodlhydrofuran 1(3FD 4' -piperidin]-l'-yl)-
anedi oat e npound was prepared in

n from Gﬁ) g (OX|ran ho&& -1Hindol e and 4-.
[ BErPaERFiRR &furldf 1(*3%4)3-44 f%rﬁ@ cpEndadyl)piperddipr |

ng

free base was dissolved in atpyl-neps-airmiolghoxy)-2-gropahplt ated with one

equi val ent of

10

15

20

25

oxalic acid in ethyl

The title compound was prepared in a fashion similar to
that described in Example 193 from 6-chloro-3-(piperidin-4-
yl}-1H-indole (1.00 g, 4.3 mmol) and (S)-(+)-4-
(oxiranylmethoxy)-1H-indole (0.81 g, 4.3 mmol). The product
was isolated as a white foam. Yield 1.15 g (64%). mp 90-
95°C FDMS m/e = 423 (M* of free base). ©[Dlsge = +8.81 (¢ =

0.98, methanol/dimethylsulfoxide).

analysis calculated found

Cc 68.00 67.90

H 6.18 6.22

N 9.91 5.85
Example 202

Preparation of 3-[{4-{6,7-dichloro-3-indolyl)-1,2.3,6-
tetrahydropyridin-1-yl}-1-{4-indolyloxy)propane

The title compound was prepared in a fashion similar to
that described in Example 192.from 6,7-dichloro-3-(1,2,3, 6-
tetrahydropyridin-4-yl)-1H-indole (0.70 g, 2.6 mmol), 1-
chloro-3-(1H-indole-4-oxy)propane (0.60 g, 2.9 mmol) and
potassium carbonate (0.48 g, 3.5 mmol). The product was
isolated as a white granular solid. vYield 220 mg (19%). mp
224-227 °C FDMS m/e = 439 (M* of free base).



WD 96/ 22290 PCT/ US96/ 00041

-153- acetate_in 90%_ overall yield as.a foam FOMS__nme =

(Merr] of free base). [err][[err]][err] = -15.32 (¢ = 0.52 , nethanol).
anal ysi s cal cul at ed f ound C

66.89 wo096122290 67. 13 H FCTA$96/00041 6. 23
N 4.88 4.96 5 ' Preparati on of

1- (4-indol yl oxy) - 3- (benzol c] spi ro[ benzodi hydr of uran- 1( 3H), 4
-piperidin]-1'-yl)- -165- propane et hanedi oate 10

The title conpound was prepared according to Exanpl e 121 from

1= chl or 0- 3- (1H-i ndol e- 4- oxy) pr opane and

benzo[ c] spi ro[ benzod drofuran-1 pi peri dinel ..The resul ting
free base was dlsscﬂﬂﬂgiyﬁh Set hyl éi{3%%§§ edand %&Pb&ipitated wi th one
equi val ent of oxalic adtd in ethyl $5.4Gcetate in@&01% overall yield as a
white solid. np. 159- g 160[err] G 26 FDMS meg=#12 (Merr] of free

base). anal ysi s cal cul at ed f ound
C 69.31 N 69. 55 9-54 8.35 4

6. 28 N 5.57 5. 64
Preparation. 32 20 Prepar at i

5- met hoxy- 3-(1, 2, 3, tetraﬁydroqy
4-yl) - 1H_,ndop§gparatlon of 6,7~ d1chloro 3-indolyllpiperidin-

5 . l1-yl)}-1-({4-indolyloxy)propane

The title compound was prepared in a fashion similar to
that described in Example 192 from 6,7-dichloro-3-(piperidin-
4-yl)-1H-indole (0.80 g, 3.0 mmol), l-chloro-3-(1H-indole-4-

10 oxy)propane (0.64 g, 3.1 mmol) and potassium carbonate (0.83
g, 6.0 mmol). The product was isolated as a tan foam. Yield
278mg, 21%. mp 160-165 °C FDMS m/e = 441 (M* of free

base) .
analysis calculated found
C 65.16 65.43
H 5.70 5.60
N 9.50 9.66
15
Example 204
Preparation of (28)-(+)~3-[4-(6,7-dichloro~3-
indolylipiperidin-1-yl]l-1-(4-indolyloxy) -2-propanol
.20 . The title compound was prepared in a fashion similar to

that described in Example 193 from 6,7-dichloro-3-(piperidin-
4-yl)-1H-indole (0.80 g, 3.0 mmol) and (S)-(+)-4-

(oxiranylmethoxy)-1H-indole (0.58 g, 3.1 mmol). The product .

.  was isolated as a white solid. Yield 0.64 g (47%). mp 192~

.25 197°'C FDMS m/e = 457 (M* of free base). [Dlsggg = +6.46 (cC

0.99, methanol/dimethylsulfoxide).

6. 02



The title conpound was prepared in a fashion simlar to t hat descri bed
in Preparation 30_from 5-methoxyindole (5.0 g,_25 34 mmol) and

4- pi peri done hydrochl oride hydrate (10.0 g, 65 nmol ). The product was

i solated as a yellow solid. Yield 6.1 g (79% . np 191-195[err]C FDVB
me = 228 (MWwoO9s22200 f r ee base). WO 96/ 22290 PCT/US96/00041 .

PCT/ US96/ 00041 -154-

anal ysi s cal cul at ed f ound C

73. 66 73. 38 66~ . 7.06 7.08
N-. 12. 27 . 12.36

Preparation 33 Preparati on of

6- net hoxy-3-(1, 2, 3, 6-tetrahydropyridin-4-yl)- 5

1H-i ndol e The &lq%/lly@lgonpounﬂa%\%‘é)iﬁeélpar ed i rf¥M¥ashi on sinilar
to t hat described in Preparati on 30 f620B®6- net hoxyiésdd@e (2.0 g, 14
mmol ) and 4-pi peri done hydroghl oride hydréatgy (4.2 g, 27518 nmmol ). The
product was isolated as a yel |l ow solid. Y;gtp 2.8 g ( b@@. np
190-193[err]C FDVM5 me = 228N(h4err] of f base). 9.22

anal ysi s cal cul at ed f ound C

73. 66 ) 73. 44 Exanfple 205 7. 06 7.16
N 12. 27

., 12.37 ,
Preparation 34 15 Preparatl??eﬁér%ﬁﬁhﬁﬁ*ér36[%ﬁﬂQﬂ§§1§1H@¥?mﬁ&P¥§?@I,2,3,6-
t et rahydrop§ri di n- 4iptiplgHpipkalidin-1-y1) -1~ (4Fhadéiylexyocrpprosansls
prepared in a fashion simlar to that described in Preparation 30 from

6- chl or o- 5- . .
The title compound was prepared in a fashion similar to

that described in Example 193 from 6-trifluoromethyl-3-
(piperidin-4-yl)-1H-indole (0.50 g, 1.9 mmol) and (S)-(+)-4-
10 (oxiranylmethoxy)-1H-indole (0.35 g, 1.9 mmol). The product
was isolated as a white foam. Yield 250 mg (29%). mp 100-
105°C FDMS m/e = 457 (M* of free base). o{Dlsgg = +8.13 (c =

1.01, methanol/dimethylsulfoxide).

analysis calculated found
C 65.64 65.36
H 5.73 5.73
N 9.19 9.28
15
Example 206
Preparation of 3-[4-(6-trif1uoromethyl—3—indolyl)piperidin—
1-yl)-1-(4-indolyloxy)propane
20 The title compound was prepared in a fashion similar to

that described in Example 192 from 6-trifluoromethyl-3-
(piperidin-4-yl)-1H-indole (0.60 g, 2.2 mmol), l-chloro-3-
(1H-indole-4-oxy)propane (0.65 g, 2.2 mmol) and potassium
carbonate (0.46 g, 3.4 mmol). The product was isolated as a

25 white foam. Yield 165 mg(17%). mp 92-97°C FDMS m/e = 442
(M* of free base).



20 nethoxyindole (2.0 g, 11 mmol ) and 4-pi peri done hydrochl ori de
hydrate (3.4 g- 22 mml) The product was isalated as a yellow solid.

Yield 2.4 g (83%. np 222-224[err]C FDWV5 nie=. 264 (Merr] of free
base). anal ysi s cal cul at ed f ound

C WO 96/1229000 64.12 H PCT/US96/00041 575
5. 86 N 10. 66 10. 57 25

WD 96/ 22290 PCT/ US96/ 00041

- 155- -1pFeparati on 35

Preparation of 6-trifluoronethyl-3-

(pi peridin-4-yl)-1Hindol e nonohydrate 5 The title conpound was
prepared in a fashion simlar to t hat, descrihed i.n Preparation 31
from6-trifluoronet hya3Ysts o 3 S3EULENSHr opyri dit%ﬁ!‘&@w )-1Hindole (2.1
g, 7.9 mmol). The ¢roduct was b8odhted as a W¥&.08w solid. Yield 1.2 ¢
(5799 . np 210-214[err]C4DVs me = 268 oM err] of fgeggbase). 10

anal ysi s cal cul at ed foqu

58. 73 58.70 N 52 9.70 5 98

5.44 N. 9.78 9.96

Preparation 36" Prepar at'i

6,7-dich|oro-3-(piperidin-4-%#%-1 I ndol e 15 _ | The titl e conmpound
was prepar eETPRAEA§LMNQFn (Pt fa)-Fd 4~ (S-meghoyy -FodBAPREYH! Tdy 3efar ati on 31
from 6,%-di chl otetBahydropyridin-1-yll-1-(4-indolyloxy)-2-propanol

The title compound was prepared.in a fashion similar to
that described in Example 193 from S5-methoxy-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole (0.70 g, 3.1 mmol} and (S)-

10 (+)-4-(oxiranylmethoxy)-1H-indole (0.58 g. 3.1 mmol). The
product was isolated as a yellow foam. Yield 245 mg (19%).
mp 105-110°C FDMS m/e = 417 (M* of free base). «[Dlsgy =

+7.52 (c = 1.01, methanol/dimethylsulfoxide).

analysis calculated found

o 71.92 71.70

B 6.52 6.62

N 10.06 . 9.85

- 15
Example 208

Preparation of (2S)-(+)-3-[4-(6-chloro-5-methoxy-3-indolyl) -
1,2,3,6-tetrahydropyridin-1-yl)-1-(4-indolyloxy)-2-propanol
© 20 The title compound was prepared in a fashion similar to

that described in Example 193 from 6-chloro-5-methoxy-3-
(1,2,3,6-tetrahydropyridin-4-yl) -1H-indole {0.80 g, 3.0 mmol)

- and (S)-(+)-4~-(oxiranylmethoxy)~-1H-indole (0.60 g, 3.2 mmol).
The product was isolated as a yellow foam. Yield 260 mg

25 (19%). mp 115-120°C FDMS m/e = 452 (M* of free base).
®[Dlsgy = +6.62 (c = 1.03, dimethylsulfoxide).



(1,2, 3,6-tetrahydropyridin-4-yl)-1Hindole (4.5 g, 16.8 mol ). The

product was isolated as a white solid, Yield 4.1 g (91%. np -
254-257[err]C FDVMS mfe = 270 (Merr] of. free base). 20

anal ysi s cal cul at ed f ound C

58.01 WO 56222499 H 5. 22CT/US96/00041

5.42 N 10. 41 10. 64

Preparation 37 Preparati on of

6, 7-di chloro-3-(1, 2, 3,6-tetrahydropyridi r168-

4-yl)-1Hi ndol e 25 The title conpound was prepared in a
fashion simlar to that described in Preparation 30 from

6, 7-di chl oroindole (1.4 4- plperldo e hydrochl ori de
hydrate (2.3 g, ané@'%?zzzgo UYER R und

PCT/ US96/ 00041 66.44 -15666.55 15 mmol ). The
product was isolated as a\Mﬂte solid. Yiglgh 1.8 g £€8§09. np 252-254
[err]C FDM5S me = 268 (Merr]| of free base) anal ysi s
cal cul at ed _ f ound QC 9.243 45

58.71 ' H. 4.53 4. 64

N T 10. 49 10. 33 Example 209

Preparation 38 . Preparation o .

7-chl oro-3- (1,2 %r@atratrlanye#bﬁhbﬂnhlw} -methoxy-3-indolyl)-1,2,3,6-
1Hindole s tetFaieydrdpye i aOnPDu “1a3S 4p L AdelyeXbxiy) -2-pesdaral sim | ar

to 10 that described in Preparation 30 from 7-chl oroindole (0.70 g,

4.6 mvol ) and 4-pi peridone hydrochloride hydrate (1.4 g, 9.2
The title compound was prepared in a fashion similar to

that described in Example 193 from 6-methoxy-3-(1,2,3:6-
tetrahydropyridin-4-yl)-1H-indole (0.80 g, 3.5 mmol) and (S)-
10 (+)-4- (oxiranylmethoxy)-1H-indole (0.66 g, 3.5 mmol). The
resulting free base was recrystallized from methanol to yield
a white crystalline solid. Yield 0.63 g (43%). mp 155-160°C
FDMS m/e = 417 (M* of free base). o[Dlsgs = +4.30 (c = 0.98,

methanol/dimethylsulfoxide).

15
analysis calculated found
c 71.92 71.88
H 6.52 6.61
N ‘ 10.06 10.11
Example 210
Preparation of (28)-(+)-3-[4~-(5-fluoro-3-indolyl)piperidin-1-
v1l]-1-(4-indolyloxy)-2-propanol
20

The title compound was prepared in a fashion similar to
that described in Example 193 from 5-fluoro-3-(piperidin-4-
vl)-1H-indole (0.87 g, 4.0 mmol) and (S}~ (+)-4-
(oxiranylmethoxy) -1H-indole {0.76 g, 4.0 mmol). The product

25 was isolated as a white foam. Yield 1.14 g {70%). mp 9%4-
97°C FDMS m/e = 407 (M* of free base). a[Dlsge = +8.36 (c =

1.00, methanol/dimethylsulfoxide).



mmol ). The product was isolated as a yellow solid. Yield 0.80 g (75%.

np_205-208[err]C FDMS me = 234 (Merr] of free base). 15 ___

anal ysi s cal cul at ed . found C .
67. 10 67. 06 H 5.63 5.85
N WO 96122360 04 12.01 PCT/US96/00041
Preparation 39 Preparati on of
6-nitro-3-(1,2,3,6-tetrahydropyridin-4-yl)-

1H-i ndol e 20 The title conpbhbhd was prepared in a fashion simlar
to t hat described in Preparation 30 from6-nitroindole (6.0 g, 37
nmeol ) and 4- pi peri done hydrochl oride hydrate (11.4 g 74 nmmol ). The
product was isol ated as, an orange soli Yield 25 g (97%. np
247-250[ err] C(dec.) 2 9 RF%F?% of fregp iria base) . WO
96/ 22290 o 70.74 PTT/3$596/ 00041

&}57- 64 10 H analﬁzi§7 5.43calculated5.58H f ound & 30

5. 40 . NN 10.31 27 10.3% 50 :
Preparation 40 Preparation of

5-chloro-3-(1, 2, 3, 6- tetrahydropyr' | - 5

1Hi ndol e he title conmpound was prepared in a fashion S|n1lar

to thaPrm‘ilﬁédOFn(?ﬁ)e'p‘ar’aﬁu bA- 88 Frueres 3 c R B nadperidin -y 20
mmol ) &nd 4- pi peri done hyly-achl4etindelnysitat-2 -peopanel 40 )

The title compound was prepared in a fashion similar to
that described in Example 193 from 6-fluoro-3-(piperidin-4-
yl)~1H-indole (1.00 g, 4.6 mmol) and (S)-{(+)-4-

10 {oxiranylmethoxy)-1B-indole (0.91 g, 4.8 mmol). The product
was isolated as a white foam. Yield 0.75 g (40%). mp 94-
97°C FDMS m/e = 407 (M* of free base). «[Dlsgy = +7.97 (c =

1.00, methanol/dimethylsulfoxide).

analysis calculated found
C 70.74 70.49
H 6.43 6.36
N 10.31 10.53
15
Example 212
Preparation of (2S8)-(+)-3-[4-(6-fluoro-3-indolyl)~1,2,3,6-
tetrahydropyridin-14y1]-1-(4—indolyloxy§-2—propanol
20

The title compound was prepared in a fashion similar to
that described in Example 193 from 6-fluoro-3-(1,2,3,6-
tetrahydropyridin-4-yl}-1H-indole- (1.00 g, 4.63 mmol) and
(S)-(+}-4- (oxiranylmethoxy)-1B-indole (0.88 g, 4.6 mmol). '

25 The resulting free base was obtained as a yellow foam. Yield

1.2 g (64%). mp 95-100°C FDMS m/e = 405 (M* of free base).
o{Dlsgg = 5.15 (c = 1.01, dimethylsulfoxide).



10 mmol). The product was isolated as a yellow solid. Yield 1.45 g

(31% . np 185-188[err]C EDMS me = 234 (Merr] of_free . base).
anal ysi s cal cul at ed f ound C
67.10 67.38 H 5.63 5.58
N W026/22290 12. 25 15 PCT/US96/00041
Preparation 41 Preparation of 6-trifluoronethyl-3-(1,2, 3, 6-
t et rahydropyridin-4-yl)-1Hi ndol e . The title conmpound was
prepared in a fashion simlar to 20 that-X¥®scribed in Preparation 30 from
6-trifluoronethylindole (4.0 g, 22 mmol ) and 4-pi peridone
hydr ochl ori de hydrate (6.6 g, 43 mol). The product was isolated as a
white solid. Yield 3. %s§64° nB C FDM5 nie = 266 (Merr] of
free base). analysig,| ysi scalculated oyl at efound  found
C 63. 15 C 62.90 71.09 1ﬂ 81 4.92
4. 96 N 10. 5 WO
96/ 22290 g 5797 PCT/ USQg/ §%041
- 158- N Prepar@86n 42 13pr eparation of
6-f | uor o- 3- (plperldln 4-yl)-1Hi ndol e The t|tIe conmpound was
prepared in a fashion simlar to 5 th hhed in Preparation 31 from
6-fluoro-3-(1, 2, 3, 6- tetrahgdro y?#ﬁ#ﬁ$%£23? 1Hindole (19.2 g, 89
mol ). The Preparation of (2S)-(+)-3-[4-(5 f uoro-3-indolyl}-1,2,3,6-

5 tetrahydropyridin-1-yll-1-(4-indolyloxy)-2-propanol

The title compound was prepared in a fashion similar to
that described in Example 193 from 5-fluoro-3-(1,2,3,6-
tetrahydropyridin-4~yl)-1H-indole (1.00 g, 4.63 mmol) and

10 (S)-(+)-4- (oxiranylmethoxy)-1H-indole (0.90 g, 4.8 mmol).
The resulting free base was isolated as a white foam. Yield

1.04 g (55%). mp 95-100°C FDMS m/e = 405 (M* of free base).
®[D)sgg = 5.91 (¢ = 1.01 , dimethylsulfoxide).

analysis calculated found
C 71.09 70.86
H 5.97 6.06
N 10.36 10.19
15
Example 214
Preparation of (25)-(+}-3-[4-(4-fluofo—3-indolyl)—1.2,3.6-
tetrahydropyridin-1-yl]-1-(4-indolyloxy) -2-propanol
20 The title compound was prepared in a fashion similar to

that described in Example 193 from 4-fluoro-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole (0.50 g, 2.3 mmol) and (S)-
. . (+)-4-(oxirany;methoxy)-1H-indole (0.44 g, 2.3 mmol). The
resulting free base was obtained as a yellow foam. Yield
25 0.14 g (15%). mp 90-95°C FDMS m/e = 405 (M* of free base).



product was isolated as a white solid. Yield 18.5 g (96%. np 234-236
[erxr ] C FDMS mle = 218 (Merr] of free base) _analvsis
cal cul ated f ound C 71.53

71.77 H 6. 93 7.11

N WO 96/422908 3 13.00 10 PCTAIS96/00041
Preparation 43 Preparati on of

6-chl oro-3-(1, 2, 3, 6-tetrahydropyridin-4-yl)-

1Hi ndol e 15 The title conpoud@iwas prepared in a fashion simlar
to t hat described in Preparation 30 from 6-chl oroindole (4.0 g, 26
nmfol ) and 4- pi peri done hydrochl oride hydrate (8.0 g, 52 nmmol ). The
product -was isolated as_a yellow soljid. Yield 3.7 (61%. np

181- 185[ err] C FDMS mP@al Y%éﬁ (M erF3t QHiaFPge base)ﬁ°ﬁeg

anal ysi s cal cul atec f oumil. 09 71.22 C

67.10 67.13 H 5.63 5.70
N 12.04 - " . 12.18 >-97 >-98

Preparation 44 Nbreparation op-36 10.862

6- chl or o- 3- (pi peri di n-4-yl)-1Hi ndol e
hydr ochl ori de 25 The tiﬁ%ﬁmﬁﬂﬂE@ﬂﬁd was prepared in a fashion .
sim'lar to . that described in aratiton 31 from6-chloro-3-(1, 2, 3, 6-
t et r ahydr opy‘?‘?%aélﬂl)gﬁl—ﬁﬁ?d'dr*é Ellg -rg.tgoﬁ}rbmdolméplpen in-
96/ 2229 1-yl]-1-(4-indolyloxy)-2-prop@hsolS96/ 00041

product was isolated as a white solid. Yield 0.65 g (56%.
np 290- 294[err]CXdec ), FDMS me = 234 (Merr] of free_ base).

- 159-

he title compound was prepared in a fashion similar to
that described in Example 193 from 6-nitro-3-(piperidin-4-
v¥1l)-1H-indole (0.49 g, 2.0 mmol) and (S)-(+)-4-
10 {(oxiranylmethoxy) -1H-indole (0.40 g, 2.1 mmol). The product
was isolated as a yellow crystalline solid. Yield 0.34 g
(37%). mp 212-214°C FDMS m/e = 434 (M* of free base).

analysis calculated found
C 66.35 66.34
H 6.03 6.11
N 12.90 12.68
15 Example 216

Preparation of (2S)-(+)-3-[4-(7-methyl-3-indolyl)piperidin-
1-y1)-1-(4-indolyloxy) -2-propanol

The title compound was prepared in a fashion similar to
20 that described in Example 1 using (S)-(+)-4-
{oxiranylmethoxy)-1H-indole (0.280 g, 1.48 mmol) and 7-
methyl-3-{piperidin-4-yl)~-1H-indole { 0.290 g, 1.3% mmol)
using ethanol as reaction solvent. Yield 0.320 g (57%) as. a
tan foam. FDMS m/e = 404 (M+ of free base). «a[Dlsgg = 11.6

25 {c = 0.98, dimethylsulfoxide).

VO



anal ysi s cal cul at ed f ound C

57.58 57.30 —_ _ H —_—5.95 6. 15
N 10. 33 10. 57 5

Preparation 45 Preparati on of

6- ni tro- 3- ( piweseadeen- 4-yl ) - 1H-i ndol e PCT/US96/00041

trifluoroacetate.

6-nitro-3-(1, 2,3, 6-tetrahydropyridin-4- yI)-IH-|ndoIe 10 (2.4 g, 9.9 mol)
was stirred in trifluoroacetic acid (10 nij2- at room tenperature under
an_at nosphere of nitrogen. Triethylsilane (1.65 nL, 10.4 nmol) was
slow y added. After an initial exotherm the mxture was stirred at
room tenperature for 12 hours. The 'xtlure was congent ated under 15
reduced pressure to yiel 873 ¥gd% resi cﬁ?gjcu #hedcrude p§8 was
crystallized fromethanol ta yield the t74i4 conpound 3. 89 a yell ow
crystalline solid. Yield 2.4 9 (67%. up4233-217[err]Cy 39 FDVM5S me = 245

(Merr] of free base). anal ysi s ul at ed

f ound c N 50 44t gérgé

H 4. 49 4.56 N 11. 69
11.66 20 ExBrgiR! £17192 Pr epar-ati on
of 3-[4-(6- chlor03|ndol %1

t et r ahydr opyr i dPFEPRAtEOR_ @ qiﬁjm(yp O§y§4'2(5p|"t?]5§¥ié -3-indolyl} -piperidin-

et hanedi oatg 25 , Ta-91 M1 -0f4-dndody bekhy X-propahdE wer e added

6- chl or o- 3- (1, 2,3,6-tetrahydropyridin-4-yl)- 1H-indo|e(0 50g 2.2

mmol ), 1-chloro-3-(1Hindol e-4- oxy)doropane (0.45 g, 2.2
pot assi um i odi de (OTB% tgtle gompind ya§ prewparsd in a faShl%WéﬁQ@
PCT/ US96/ 00041that described in Example 1 using (S)}-(+)}-4-

(oxiranylmethoxy)-1H-indole (0.145 g, 0.767 mmol) and 6-
10 methyl-3-(piperidin-4-yl)-1H-indole ( 0.150 g, 0.697 mmol)

using ethanol as reaction solvent. Yield 0.140 g (49%) as a
tan foam. FDMS m/e = 403 (M+ of free base). «[Dlsgg = +3.8

{c = 0.98, dimethylsulfoxide).

analysis calculated found

C 74.41 73.57
H 7.24 7.08
N 10.41 10.42
15
Example 218
Preparation of 3-[4-(7-methyl-3~-indolyl)-1,2,3,6-tetra-
hydropyridin-1-yl]-1-(4-indolyloxy)propane
20 . The title compound was prepared in a fashion similar to

that described in Example 99 using 1l-chloro-3-(1H-indole-4-
oxylpropane (0.499 g, 2.4 mmol} and 7-methyl-3-(1,2,3,6~
tetrahydropyridin-4-yl)}-1H-indole ( 0.509 g, 2.4 mmol) in the
. presence of 2.0 equivalents of K2C03 (0.593, 4.3 mmol) in
25 dimethylformamide at 90° C. Yield 0.383 g (41%) of a tan
powder. mp 166-169 C. FDMS m/e = 405 (M+ of free base).



- 160- bi carbonate (0.54 g, 6.4 mmol ). The mxture was stirred at

90-.100[ err] C under njtrogen for about _12 _ hours __ and was then  cool ed
and concentrated under reduced pressure. The residue was partitioned
bet ween water and chloroform and the 5 chloroformlayer was dried (sodium
sul f at e) worsdeacent r at ed under reduced pressure. TRCI/PWGHMME \was
purified by silica gel chromat ography with 95/5 chl orof or nf met hanol .
The resulting free base was dissolved in"20 nmL of a 1:1

met hanol / et hyl acetate m xture and orn¥’3®qui val ent of oxalic 10 acid in
met hanol (5 nlL) was added. The m xture was concentrated to yield a
granul ar solid. Yield 137 ng (13%. np 170-174[err] C FDVM5 me = 405
]g(l\)/Lﬁ&r] of free base&ﬁaly%s calcuba;%i;al ysi s foun%gfalogul at ed

H 5.28 c 5.37 77.89 77.83 8. 47
8.39 15 H 7.0%Exanple 19% .89 Preparation of
(2S)-(+)-3-[4-(6-chloro-3-indolyl)-1,2, 3, 6-
tetrahydropyridin-l-yI]Nl-(4-indoIy1%&§P-2-propano¥°'GbO To 5 nmL of
dry et hanol were added 6-chloro-3-(1, 2,3, 6-

t et rahydropyridin-4-yl)-1H1indol e 6.61 mml) and

(S)-(+)-4-(oxiranyl net hoxy)-1Hindole (I.25 ¢, .6.61 nmol). The mixture
was heated atPXeRETas&LipAxC e?‘rﬂéra{@umétmb}'%ﬁai’lﬁl)’1'3n@ut5§Feﬁﬁﬂ'was t hen
cool edsand concent rdbpyHidines+¥llie- 1val - 2hdoIlosiyi)pdtopynei | i ca gel

chronat ography with 95/5 chl or of orm net hanol . The product was isol at ed
as a yell ow  foam Yield 1.52 g (55%. np_200-202[err]C FDVMS me = 421
(Merr] Theftiftigecempeund wasr prepared in-a jagyiqy similgyp to that

(éli met hyl suddspdithell in Example 99 using analchsbso-3- (1H-dindollat ¢d c f7 gund

oxy)Bopéne (0.273 g,6§'.94m01)9a§18 6-methy1-3-@,§53,s—
tetrahydropyridin-4—yl)—1H-indoie { 0.279 g, 2.4 mmol) in the
presence of 2.0 eguivalents of K2é03 {0.593, 4.3 mmol) in
dimethylformamide at 90° C. Yield 0.167 g (50%) of a tan
powder. mp C. FDMS m/e = 405 (M+ of free base).

5.72

analysis calculated found
(o 77.89 76.91
H 7.06 6.82
N 10.90 10.48
15
The following synthesis illustrates a particularly
useful and preferred synthesis of the compound of Example 34.
above, which is a particularly interesting compound.
20 Example A

Preparation of (28)-(-)-1-(4-indolyloxy)-3-[4-hydroxy-4-(3-
methoxyphenyl)piperidin-1-yl]-2-propanol succinate

Preparation a. Preparation of 4-hydroxy-4-(3-
" 25 methoxyphenyl)-l-benzylpiperidine hydrochloride.

To a 3L, 3-necked round-bottomed flask equipped with a
magnetic stirring bar, condenser, thermocouple and addition
funnel were added 13.4 g of magnesium turnings. A liter of
tetrahydrofuran and 0.07 g of iodine were added, and the



WD 96/ 22290 PCT/ US96/ 00041

-161- . Exanpl e_194 Preparati on of
3-[4-(5-chloro-3-indolyl)-1, 2, 3, 6-
tetrahydropyridin-1-yl]-1-(4-indolyl oxy)propane 5 The title
conpound was woegge in a fashion simlar to t hat descpCrasse8dxanpl e
192 from5-chloro-3-(1, 2, 3, 6- tetrahydropyridin-4-yl)-1Hindole (0.50
g, 2.2 mol), 1- chl oro- 3- (1Hi ndol e- 4- oxy) propane (0.45 g, 2.2 mmol)
and 10 potassium carbonate (0.35 g, 2.5-amat). The product was

I solated as a white foam Yield 220 ng (25% . np 198-202[err]C FDVS m e

f: oﬁgg (Merr] Qb fLsss le»faaiec)stirred undex_'7&?i.5ﬁogen aarlala%ﬁk%t 2t4emp%§'EEHJré‘:[ ed

H Bppyoximately 2 mi @f) 3-bromoanisole was adfed to the flasgh. 35
10.20 15 To the stirring mixture wasExhepl &iddihb slowly £rezjlatabnoaf of

3-[4-(6-trifluggo 233 -1, 2,3 .
t et rahydropyri g?ngié Qﬁ 3?1# gﬂ?%%%%oﬁeo%y B?%ﬁfé’ﬁ&f tecrahydrofuﬁ?g “t F??leng
conpound wa® pEBpaseitipny siawhy ghidienipAptaining thgatemRAATUEEI PEACEXanpl e

192 from 6-tri Ebuar.omhiyl tBe addition was complete, the green-black
Lehi oro- 3. (1rPERGETEE ARy uhs SE e S5 892 e Bof an aadlfobar 0,
car bonat e (0. 2boyr. 2and (Fhen) coghed product was i solated as a white
foam Yield 0.53 g £64%fe nixch26-wES[tien 61301y Hdded0d. .5 ¢48E (IMehk}10f
fCr ee base) 10 6§.-§§peridone, whégggl dc‘fisng the Efés u'caot ?cgﬁp the tenfp%lzj'gggz_r%o
5.64 below 35° C\| The additiongfgpgnel was rinsed with 30 mL of
tetrahydrofuran. Then the mixture was cooled to
approximately 0° C, and 500 mL of 1N hydrochloric acid was
added slowly, holding the temperature below 10° C. The
15 mixture was then extracted with 1 L of toluene, and the
vellow organic layer was removed and dried over anhydrous
magnesium sulfate. The resulting dry organic solution was
cooled and 1 molar equivalent of hydrogen chloride, dissolved
in methanol, was added slowly, maintaining the temperature
20 Dbelow 10° €. The slurry was stirred for an hour in the cold
and filtered, and the solids were washed with additional
toluene. The wet cake was dried at -40° C for at least 15
hours to obtain the desired compound in potency of 75-90% in
different preparations.

25
Preparation b. Preparation of (S)-(+)-4-
{oxiranylmethoxy)-1H-indole.
A 3.2 g portion of 4-hydroxy-lH-indole was dissolved in
31 mL of dimethylformamide in a 50 mL flask equipped with a
30 magnetic stirrer, nitrogen bubbler and thermometer. To it
-was added 1.27 g of sodium methoxide and the mixture.was
stirred until a blue-black solution resulted. The warm
mixture was placed under vacuum for 5 minutes to remove most
of the resulting methanol. To the mixture was added 6 g of
35 oxiranylmethoxysulfonyl-3-nitrobenzene, resulting in an
exotherm to about 37° C. The mixture was stirred at ambient
temperature for 1 hour, and was then poured into a separatory



WD 96/ 22290 : PCT/ US96/ 00041

-162-.. FExanple 196 Preparation of
3-[4-(6-nitro-3- |ndonI) 1,2,3,6- .

tetrahydropyridin-1-yl]-1-(4-indolyl oxy)propane 5 The title

conpound wessimepared in a fashion simlar to t hat RCTA9FEN4E n Exanpl e
192 from6-nitro-3-(1, 2, 3, 6- tetrahydropyridin-4-yl)-1Hindole (0.50 g,
2.1 mol), 1- chl oro- 3- (1Hi ndol e- 4- oxy) propane (0.43 g, 2.1 nmol) and

pot assi um carbonate (0.32 g, 2.3 mol175F¥he product was 10 isolated as an
orange granular solid. Yield 0.49 g (56%. np 215-225[err]C FDMS nle =
16 (Merr kufhe! d¥heddABhg 55 mL of methyl £-buR(3! ¥Bhér and §02hEUbA! e

found
H watex, gffhe mixture was ghaken well, and the 1a31@rs were 13. 45

13. 48 separated. The orgam.c layer va@memoveéd7add the dduepasati on of

(295) - () - 315da+ Qadd 1te5c|Qf§c_;L£%g 1 25€’ r& of methyf. t-butyl ether.

t et rahydrop I di n- yq)l £ropano The title
conpourll wEBe RPRIAHEI laKess fveﬁs'qﬁ Gﬁ“@F @and pack-exprActR& Mithed i n Exanpl e
193 from 650i it B-5%l agudods AGhiuat eAlyEidyr tHenidyeds widdel ndol e (1. 00 g,
4.12 m"rDI) ra ed (?&%m( +gn41t %)eit egaxl exr.y)u ; kfgglv?it(ho 78 g, 4..12

nmol ) .| as an or ange granul ar solid. Yield
0.61 g (34megnqa§)1@25n2ieferal}d:ﬁ1®wsrﬁﬁe -Thl%@reﬂpeﬁpbﬁrartﬁe@as base) .
[err] [ Dl [eééﬁcendﬂac%& uhdér vadoudin todaBBEH YIS wiLf 0¥ Gelumeld and was
anal ysi& "seedeg Ctgv%ﬁre desired fp%gauct §_r|1d stirred. Tl%e ﬁoduct

66. 65
was crystallized to a thick slurry to which 20 mL of heptane

5.70

was slowly added. The mixture was stirred for one hour more
and filtered, and the filter cake was rinsed with 3:1 '
heptane:methyl t-butyl ether, and then with heptane. The

15 product was dried in a vacuum oven at 40° C to obtain about
3.5 g of product.

Preparation c¢. Preparation of (2S)-(-}-1-(4~

indolyloxy)-3-(4-hydroxy-4- (3-methoxyphenyl)}piperidin-1-yl]-
20 2-propanocl succinate.

Three g of 5% palladium/carbon was slurrled in 15 mL of
water in a 500 mL Parr bottle at ambient temperature. To the
mixture was added 30 g of the product of Preparation a,
followed by 70 mL of methanol, and the bottle was placed into

25 the shaker apparatus under 50 psi of hydrogen. The mixture
was heated at 50° € and shaken for 2.5 hours, and then
cooled. The mixture was filtered into a 500 mL 3-neck flask
equipped with a condenser, magnetic stirrer, thermometer and
temperature control, and the filter cake was rinsed lightly

30 with 5 mL each of methanol and water. To the filtrate was
added 18 mL of 5 N agqueous sodium hydroxide, and the cloudy
mixture was stirred for 15 minutes. To it was added 16.6 g
of the product of Preparation b, and the mixture was heated
to 60° C and stirred for 1.5 hours. To the reaction mixture

35 were added 100 mL of water and 160 mL of ethyl acetate, and
the 2-phase mixture was stirred vigorously. A pH of about 10
was observed. The layers were separated, and the organic
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Exanpl e 198 Preparation of (28) (+)- 3- [4 (6, 7-di chl oro- 3-i ndol yl) -

1, 2,3, 6-tetrahydropyridin-1-yl]-1-(4-indolyl oxy)-2-propanol 5 The
title conpourndoseer epared in a fashion sinlar to t halPCT&SFWPH | n

Exanpl e 193 from 6, 7-di chl oro-3-(1, 2, 3, 6-
tetrahydropyridin-4-yl)-1Hindole (1.00 g, 3.7 mmol) and (S)-

(+) - 4- (oxiranyl net hoxy) - 1Hi ndol e(0. 71 g;18< mol). The product was
|sol ated as a white foam Yield 1.17 g (69% . 10 np 140-145[err]C FDIVB me

= 455 (Merr] IH&;JJ YRasP@asned (& abbt[ 6 6‘ lc wich se“f‘rri%g( afid” 1é PG o

?gzﬁéhyl sul fOxslucc.)lmc ac1% was added an%glf}%ed in with a?é)?)lrjné.g%g methanol.
H Thed;rixture was stir3ed slowly for about 6 hdurs with 9.21
g ?Zf (7-chi 3 'lrhe slurry was EN@RIR128%A5%n ice”bRRAT 3hhPN Of
C oro I n pj per.i
1- (4-i ndol 371 ox8H (?éa g 165 temper"l‘ﬁér‘lf’ £9% 2cBABBINd Thes SPRAPsre’rs n a

fashi on sim| arencved byt biltxigsion ked rindecamith 102 nib @h 3:1 ethyl

7-chl oro- 3-(p;f€édﬁenm§thgﬂoi"§n§1@hbﬂdm osQ) i}é gt éllt@r;’l @E%L:}

1-chloro-3-(1 and pot assi um
ca?bo(r)l;?e ( iy Fokg Wésodﬂﬁ(ﬁ(y propanr‘?ﬁﬂféﬂ%ﬁs i The peddawag Ihi -

foam Yield 20 anpoténey. of 4o 1}8 lméeeriairﬁi:.oli@bﬁc nperitydWds(Mes s Jand  of

free baselg HRMR &ilrbcredPidi¥f A 75089 hs 49801§4300 25
Exanpl e 200 A small second crop of product, amounting to about 3.5 g
at a potency of 95%, was obtained by concentrating the
filcrate to an oil, redissolving it in a minimum volume of
5:1 ethyl acetate:methanol, and repeated cooling and
15 filtration.

The compounds of the present invention are active at the
serotonin lp receptor, particularly as antagonists and as
partial agonists at that receptor, and are distinguished by

20 their selectivity. Previously known compounds with that
activity typically have the disadvantage of possessing other
non-serotonin related central nervous system activities as
well. It is now well understood by pharmacologists and
physicians that pharmaceuticals which have a single

25 physiological activity, or which are much more active in the
desired activity than in their other activities, are much
more desirable for therapy than are compounds which have
multiple activities at about the same dose.

Many other serotonin la receptor antagonists typically

_30 have a-adrenergic or P-adrenergic activity as well, and are
therefore nonselective for 5HT-1p activity.

The 5HT-1a receptor binding potency of the present
compounds has been measured by a modification of the bindinj
assay described by Taylor, et al. (J. Pharmacol. Exp, Ther.

35 236, 118-125, 1986); and Wong, et al., Pharm. Biochem, Behav,
46, 173-77 (1993). Membranes for the binding assay were
prepared from male Sprague-Dawley rats (150-250 g). The
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tetrahydropyridin-1-yll-1-(4- |ndoIyLQx¥L_2_pLQpanQL___QQ JThe title
conmpound was prepared in a fashion simlar to that described in Exanpl e
193 from 7-chloro-3-(1, 2, 3, 6- tetrahydropyridin-4-yl)-1Hindole (0.50
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mol ). The WD 96/ 22290
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9:72 5 Membranes from the hippocampi mexepeétRé preparedepbattdayn of
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1-yl]- é 4-1 ndol ony | e conpound
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(S)-(+)-4- (936 | h 9, ). The  product
was |sola{2 g% gé fﬁ%ﬁ E Héﬂég%%? %gig a%SStﬂgg 95[err]C FDMVS
me = 423 RAWogenpteyas r‘-':,fé“lﬁ'ééé?e T"er3r918P gefor 101 ping1 T 0. 98,

met hanol / dremilitihgupébleétdaas then resuspended inatied \same buffex:aland at ed
Loundlo the cgni§ifugatiéa and6r§§uspen§¥%n08rocess was r@pedlfed

three additional times to wash the membranes. Between the
second and third washes the resuspended membranes were
incubated for 10 min. at 37° to facilitate the removal of
endogenous ligands. The final pellet was resuspended in 67

15 mM Tris-HCl, pH 7.4, to a concentration of 2 mg of tissue
original wet weight/200 Hl. This homogenate was stored
frozen (-70°}) until the day of the binding assay. Each tube
for the binding assay had a final volume of 800 ul and
contained the following: Tris-HCl1 (50 mM), pargyline (10 uM),

20 caCl2 (3 mM), {3H)8-OH-DPAT (1.0 nM), appropriate dilutions
of the drugs of interest, and membrane resuspension _
eguivalent to 2 mg of original tissue wet weight, for a final
pH of 7.4. The assay tubes were incubated for either 10 min.
or 15 min. at 37°, and the contents were then rapidly

25 filtered through GF/B filters (pretreated with 0.5%
pelyethylenimine), followed by four one-ml washes with ice-
cold buffer. The radioactivity trapped by the filters was
gquantitated by liquid scintillation spectrometry, and
specific [3H)}8-OH-DPAT binding to the 5-HT1a sites was

30 defined as the difference between [3H)8-OH-DPAT bound in the
presence and absence of 10 UM S-HT..

ICsp values, i.e., the concentration required to inhibit

50% of the binding, were determined from 12-point competition
curves using nonlinear regréésion (SYSTAT, SYSTAT., Inc.,

35 Evanston, I1l).

Additional binding assays of some of the present

compounds have been carried out by an assay method which uses
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The efficacy of the compounds of Formulae XI and XIII to
inhibit the reuptake of serotonin has been determined by a
paroxetine binding essay, the usefulness of which is set out
by wong, et al., Neuropsvchopharmacologv, 8, 23-33 (1993).
Synaptosomal preparations from rat cerebral cortex were made
from the brains of 100-150 g Sprague-Dawley rats which were
killed by decapitation. The cerebral cortex was homogenized
in 9 volumes of a medium containing 0.32 M sucrose and 20 HM
glucose. The preparations were resuspended after
centrifugation by homogenizing in 50 volumes of cold reaction
medium (50 UM sodium chloride, 50 UM potassium chloride, pH
7.4) and centrifuging at 50,000 g for 10 minutes. The
process was repeated two times with a 10-minute incubation at
37°C between the second and third washes. The resulting
pellet was stored at -70°C until use. Binding of 3H-
paroxetine to 5-HT uptake sites was carried out in 2 ml
reaction medium containing the appropriate drug
concentration, 0.1 nM 3H-paroxetine, and the cerebral
cortical membrane (50 pug protein/tube). Samples were
incubated at 37°C for 30 minutes; those containing 1 UM
fluoxetine were used to determine nonspecific binding of 3H-
paroxetine. After incubation, the tubes were filtered
through Whatman GF/B filters, which were soaked in 0.05%.
polyethylenimine for 1 hour béfore use, using a cell
harvester by adding about 4 ml cold Tris buffer (pH 7.4),
asplratlng. and rinsing the tubes three additional times.
Fllters were then placed in scintillation vials containing 10
ml scintillation fluid, and the radioactivity was measured by
liquid scintillation spectrophotometry.

5.

t hat described in Exanple

27
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N 9.50 9.66 15 Preparation of
(2S)-(+)-3-[4-(6, 7-di chl oro- 3-
I ndol yl ) mapssizagbon- 1-yl ] - 1- (4-i ndol yl oxy) - 2- pr opanol 20CT/USS000 e titl e

conpound was prepared in a fashion simlar to- that described in
Exanpl e 193 from 6, 7-di chl oro- 3- (pi peri di n- 4-yl)-1Hindole (0.80 g,
3.0 mol) and (S)-(+)-4- (oxi r anyt9et hoxy) - 1Hindole (0.58 g, 3.1
mol ). The product was isolated as a white solid. Yield 0.64 g (479 .
nmp 192- .25 197]er Qgg% e..5 ] RS Bdrmulae

[err][ D] [err %e[f lﬁ% J'% Segééger(c't\%g.% Q&%ﬁ yl sul ?o?f‘%e
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-166- activity, in manyaralsgsi activitycdncuhet bslv nM rangef ound
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Exanpl & 20@mediately alppys,proviga whe meshapiptic bagis EoFf Eh®ronet hyl -3- 5
i ndol yl') piptirndiceut iga] Jdeildtyndel vhe sompdupaepéesdribed in this The title
conpound ‘é@fr par eg ig\ﬁﬂk?exf %%hbﬂgfﬁéégdc‘ir a&OHtl+JjéJ%%r w‘igicﬁébed i n Exanple

193 from uor orre pl peri (0.50 g, 1.9
mmol ) and qdescriibedqbelow. '

Throughout this document, the person or animal to be
10 treated will be described as the “subject®™, and it will be
understood that the most preferred subject is a human.
However, it must be noted that the study of adverse
conditions of the central nervous system in non-human animals
is only now beginning. and that some instances of such
15 treatments are coming into use. For example, fluoxetine, and
perhaps other serotonin reuptake inhibitors, are being used
in companion animals such as dogs for the treatment of
behavioral problems and the like. Accordingly, use of the
present compounds in non-human animals is contemplated. It
20 will be understood that the dosage ranges for other animals
will necessarily be quite different from the doses
administered to humans, and accordingly that the dosage
ranges described below in the section on tobacco withdrawal
. must be recalculated. For example, a small dog may be only
25 1/10th of a typical human's size, and it will therefore be
necessary for a much smaller dose to be used. The
determination of an effective amount for a certain non-human
animal is carried out in the same manner described below in
the case of humans, and veterinarians are well accustomed to
30 such determinations.

The activity of the compounds at the serotonin 1a
receptor provides a method of affecting the serotonin 1p
receptor which comprises administering to a subject in need
of such treatment an effective amount of a compound of

35 Formula XII. Reasons for the necessity of affecting the 1
receptor will be described in detail below, but in all cases
the effect on the serotonin lp receptor is brought about



10 (oxiranyl methoxy)-1Hindole (0.35 g, 1.9 mmmol). The product was

I solated as a white foam Yield 250 ng (29%. np 100- 105[ err] C FDVS
me = 457 (Merr] of free base). [err][D[err] = +8.13 (¢ = 1.01,

met hanol / di et hyl sul f oxi de) . anal ysi s cal cul ated

f ound WO 96/22290 C ~ 65. 64 65. 36 PCTUSI6/00041
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9.28 15 Exanpl e 206 Preparation of

3-[4-(6-trif|uoronethyI-B-fndonI)piperidlae- _ _
1-yl]-1-(4-indolyl oxy) propane The title conpound was prepared in

20
{osh L ori : . -
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carbonat e (0. 48odifizatipnob] . thkhefifectisicof ke iSHTHaj ereasptar2is shéte foam

Yield 165 ny( 112%1%@&8?%52%#@ rorf:'] QheF%@cmiec ioﬁégtions a(nM %R’Elalglfnsftroee
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anal ysi s redagtiireddas created ®ynNdn imbalance or malfunctgon of the
68. 01 : 0 : : _
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Preparation of 1§ Z3jeseRrly. pagqgngdrnhvagy stiekds pnil-newlys discogered
t et rahydropyr i felatliofiships (Ketwitd Yel¥ptors RindP@RBrapeutic needs are

'10 continually being discovered. 1In all cases, however, it is’
the compounds‘' ability to affect the serotonin 1 receptor
which creates their physiological or therapeutic effects.

An effective amount of a compound for affecting the
serotonin lp receptor is the amount, or dose, of the compound

15 which provides the desired effect in the subject under
diagnosis or treatment. The amount is an individualized
determination, and physicians are well accustomed to
adjusting effective amounts of pharmaceuticals based on
observations of the subject. The effective amount of the

20 present compounds is discussed in some detail below, in the
discussion about the treatment of tobacco withdrawal
symptoms, and that discussion is applicable to the
determination of the effective amount in all treatment
methods.

25 Further, the activity of compounds of Formula XIII in
the inhibition of the reuptake of serotonin provides a method
of inhibiting the reuptake of serotonin comprising
administering to a subject in need of such treatment an
effective amount of a compound of that formula. It is now

30 known that numerous physiological and therapeutic benefits
are obtained through the administration of drugs which
inhibit the reuptake of serotonin. The treatment of
depression with drugs of the class of which fluoxetine is the
leader has become perhaps the greatest medical breakthrough

35 of the past decade. Numerous other treatment methods carried
out by the administration of the compounds of Formula XIII
will be set out in detail below. Again, the effective amount



The title conpound was prepared in a fashion simlar to t hat descri bed
i n-Exanple-193-from S-nethoxy-3- (1,2, 3.6
tetrahydropyridin-4-yl)-1Hindole (0.70 g, 3.1 mmol) and (S)- 10

(+)-4-(oxiranyl met hoxy)-1Hindole (0.58 g, 3.1 nmol). The product was
I sol at ed w@962299l | ow foam Yield 245 ng (199%. np PCTAUSNN0e4Yr | C FDVS
me = 417 (Merr] of free base). [err][D][err] = +7.52 (¢ = 1.01,

met hanol / di net hyl sul f oxi de). anal ysi s cal cul at ed

f ound C -18171. 92 71.70
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(1, 2, 3, 6- t éCF afly P chdltﬁ’efa??‘]’t < (“?t?’ﬁgo%{} FKAepengsopandie 20 _ The
title conjahibinien miepeuptake, aig Adetieoninediirartheomanner tdescxdéedri bed in
(E?I(_a”pgeGl%%tlEQOﬂh@eﬁ Ry (Prr?aﬂ'i‘ﬁ hO¥K Yk in thdrawal. and
etra -

(S) - (+)- 4- (oxi &ég Mé’iﬁéhﬁm eg]%g‘ﬁ 6Zgre%el’%%78F}1V1“) anfhe product
was’ i sol atsecroasnan ysédmldeoaniubite:lah DO8sags&d Hyl TUe. coppdurdsl 24 err ] C FPMVS
me = 452 fojhata z@h 4£20:8%8 Sertoq ofl BEOVIEAF a=st6562 (ork 1 03

S'C-rﬁ" bgglwsu %g_.la ogical actnut:.es wn:h a single adminisgpation of a

anal ysi s compound|afilthard formula. f asndiscussed in the Backgkdund
36- 4430 sectlgnggf %his documcexét.2 4I:he valuE| of combining éhgq:wo
effects has been discussed in the literature, and it is
believed that the present compounds are the first to provide
both physiological effects in a single drug. It is presently
believed that the result of administration of a compound of
15 Formula XII is to provide physiological and therapeutic
treatment methods which are typical of those provided by
presently known serotonin reuptake inhibitors, but with
enhanced efficacy and quicker onset of action. In addition,
of course, all of the physiological and therapeutic methods
20 provided by compounds which affect the serotonin 1lp receptor
are provided by the compounds of Formula XIII as well. It
will be noted that Formula XIII is included in the scope of
the SHT-1p receptor-active compounds of Formula XIIX.
The activities of Formula XIII compounds at the SHT-1p
25 receptor and in reuptake inhibition are of comparable
potencies, so a single effective amount is effective for both
purposes.

5.94

Further discussion of specific therapeutic methods
provided by the dual activity compounds of Formula XIII, and
30 the diseases and conditions advantageously treated therewith,
will be provided below.

It is well known that the chronic administration of
nicotine results in tolerance and, eventually, dependence.
35 The use of tobacco has become extremely widespread in all
countries, despite the well known adverse effects of the use
of tobacco in all its forms. Thus, it is clear that tobacco



Exanpl e 209 Preparation

of (2S)-(+)-3-[4-(6-nethoxy-3-indalyl)-1,2,3,6-.5 ..
tetrahydropyridin-1-yl]-1-(4-indolyl oxy) - 2- propanol The title
conpound was prepared in a fashion simlar to that described in Exanple
193 from 6- mwdnesez208- (1, 2, 3, 6- t et rahydr opyri di n- 4-yl ) - PFE/DSR$EPMI (0. 80
g, 3.5 mol) and (S)- 10 (+)-4-(oxiranylnethoxy)-1Hindole (0.66 g, 3.5
mmol ). The resulting free base was recrystallized from nethanol to
yield a white crystalline solid. Yiet¥#2:63 g (43%. np 155-160[err]C
FDVMS me = 417 (Merr] of free base). [err][Dl[err] = +4.30 (c = 0.98,
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anal ysi s ca cu at . oun C

70. 74 cougxgeyg a craving for tobacco.

At the present time, probably the most widely used
therapy to assist the cessation of tobacco use is nicotine
replacement, by the use of nicotine chewing gum or nicotine-

15 providing transdermal patches. It is widely knowm, however,
that nicotine replacement is less effective without habit-~
modifying psychological treatment and training.

Thus, the present method of preventing or alleviating
the symptoms caused by withdrawal or partial withdrawal from

20 the use of tobacco or of nicotine comprises the previously
discussed method of affecting the serotonin la receptor, in
that the treatment method comprises the administration of an
effective amount of one of the serotonin 1lp receptor-active
compounds of Formula XII to the subject. The method of the

25 ©present invention is broadly useful in assisting persons who
want to cease or reduce their use of tobacco or nicotine.
Most commonly, the form of tobacco use is smoking., most
commonly the smoking of cigarettes. The present invention is
also helpful, however, in assisting in breaking the habit of

30 all types of tobacco smoking, as well as the use of snuff,
chewing tobacco, etc. The present method is also helpful to
those who have replaced, or partially replaced, their use of
tobacco with the use of nicotine replacement therapy. Thus,
such subjects can be assisted to reduce and even eliminate

35 entirely their dependence on nicotine in all forms.

A particular benefit of therapy with the present
compounds is the elimination or reduction of the weight gain
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10.23_. Exanple 211 Preparation of
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yl']-1-(4-1indol yl oxy) - 2- pr opanol The title conmpound was prepared
in a faswomsnsieni |l ar to that described in Exanpl e 1BCIMUsssionsd1

6-fl uor o- 3- (pi peri di n-4- yl)-1Hindole (1.00 g, 4.6 mmol) and
(S)-(+)-4- 10 (oxi ranyl net hoxy)-1Hindole (0.91 g, 4.8 mol). The
product = was isolated as a white fi83s Yield 0.75 g (40%. np 94-

97[err]C FDVS mie = 407 (Merr] of free base). [err][D][err] = +7.97 (c =
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N~ 6. Will be underdfodd tHat the present invention is
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prevention or alleviation of such symptoms, when they are
caused by or occur in conjunction with ceasing or reducing
the subject's use of tobacco or nicotine is a desired result
of the present invention and an important aspect of it.
15 The invention is carried out by administering an
effective amount of a compound of Formula XII to a subject
who is in need of or carrying out a reduction or cessation of
tobacco or nicotine use.
The effective amount of compound to be administered, in
20 general, is from about 1 to about 100 mg/day: as usual, the
daily dose may be administered in a single bolus, or in
divided doses, depending on the judgment of the physician in
charge of the case. A more preferred range of doses is from
about 5 to about 100 mg/day; other dosage ranges which may be
25 preferred in certain circumstances are from about 10 to about
50 mg/day; from about 5 to about 50 mg/day; from about 10 to
about 25 mg/day; and a particularly preferre& range is from
about 20 to about 25 mg/day. It will be understood that the
effective amount for a given subject is always to be set by
30 the judgment of the atténding physician, and that the dose is
subject to modification based on the size of the subject, the
lean or fat nature of the subject, the characteristics of the
particular compound chosen, the intensity of the subject's
tobacco habit, the intensity of the subject's withdrawal
35 symptoms, and psychological factors which may affect the
subject's physiological responses. Thus, the effective
amount is the amount required to prevent or alleviate the
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213 Preparation of (2S)-(+)-3-[4-(5-fluoro-3-indolyl)-1,2,3,6- 5

t et r ahydr opy kyglégindsey! 1 - 1- (4-i ndol yl oxy) - 2- pr opanol PCT/USSEGO4L i t | €
conpound was prepared in a fashion simlar to t hat described in Exanple
193 from5-fluoro-3-(1, 2, 3, 6- t et rahydropyridin-4-yl)-1Hindole (1.00
g, 4.63 mmol) and 10 (S)-(+)-4-(oxiranylget hoxy)-1Hindole (0.90 g, 4.8
mol ) . The resulting free base mas I solated as a mhlte foam Yield

1.04 g (55%. 95-100[L err = 40 f. b

[err] LDl [orr] SMptps (BE—WEJ’@fa‘”a R RRAR 2 %%‘5‘5’54“(1 Eﬁe §iect

anal ysi s urgierc §raatment . found

71.09 7018@ effect of the compouﬂds in allev;atfﬁggzhe symptoms 6. 06
Exanple 214 éé)“‘ﬁ?ébﬁ?éYﬁ?ﬂ?ﬁ&Pa} was evaluated in rats by an auditory

(29) - (+) - 39 4-gunrfileoress. iwhichy was1carziegl out as follows.

t et rahydr opyri di n- 1- yl]-1- (4 i ndol yl oxy) - 2- propanol 20 The title
conpound was d. 5 t described in Exanple
193 from 4-fl ; =7 - 1H-i ndol e (0.50
g, 2.3 mmol) and (g)mmals (Malza @@ﬂgrﬁnwmmwrewn%dmd@aééymov@ 3

(r)mtl)lzl) . Hgo i %S‘Hoh'ti‘gliéc?eem%nm@ﬁt 0% & nednger al:‘)b‘ﬂt'—@é’rfcoé‘ﬁéle\(la@idd 25

V\b 96/ 222 wer‘;pe glven (E access to good (%urg err%ﬁ %@efo%%ie)

water. All treatment groups contained 8-10 rats.

Chropic Nicotine Treatment: Rats were anesthetized with
halothane and Alzet osmotic minipumps (Alza Corporation, Palo
Alto, CA, Model 2ML2) were implanted subcutaneously.

15 Nicotine ditartrate was dissolved in physiological saline.
Pumps were filled with either nicotine ditartrate (6 mg/kg
base/day) or physiological saline. Twelve days following
implantation of pumps, rats were anesthetized with halothane
and the pumps were removed.

20 Auditorvy Startle Respose: The sensory motor reactions
[auditory startle response (peak amplitude Vmax)] of
individual rats was recorded using San Diego Instruments
startle chambers (San Diego, CA). Startle sessions consisted
of a 5-minute adaptation period at a background noise level

25 of 7013 dBA immediately followed by 25 presentations of
auditory stimuli (120%+2 dBA noise, 50 ms duration) presented
at 8-second intervals. Peak startle amplitudes were then
averaged for all 25 presentations of stimuli for each
session. Auditory startle responding was evaluated daily at

30 24 hour intervals on days 1-4 following nicotine withdrawal.
Representative compounds were found to attenuate the startle
response during nicotine withdrawal at very low effective
doses. .

A further application of the compounds of Formula XII is

35 their use in combination with a serotonin reuptake inhibitor
to potentiate the action of those drugs by increasing the
availability of serotonin, as well as norepinephrine and
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Exanpl e 215 Preparati on of

(2S) - (+) wio $efeagdo- ni t r o- 3-i ndol yl ) pi peridin- 5 PCT/US96/00041
1-yl]-1-(4-indol yl oxy)-2-propanol The title conpound was
prepared in a fashion simlar to that described in Exanple 193 from
6-ni tro-3-(piperidin-4- yl)-1Hirfaage (0.49 g, 2.0 mol) and (S)-(+)-4-
10 (oxi ranyl met hoxy)-1Hindole (0.40 g, 2.1 mvl). The product was

50! 8t o0 Aecnifll 0% SNERALDGE Sblsloc bR b arug(3790- P

212- 214[err°]
anal ysis ¢o© @&pegpa%sé@dmz.nlstergq)uné!‘yplcal and appropriate

66. 35 reuptafe. Eﬂhlbltors (SRI) are flubxetine, duloxetifig, - 6i11
N anp e
e wragkextis, sy )u"‘g Hiirbipran, ciralppran iyyoraming,

1-yl]- % (@ndq@émcekwe gly. the presifwé Jem{elnéléérrbm‘fkﬂqﬁas
?r )ep?r §>d4|an nethoeahEen :de”édt&éth‘.ﬁg 2the tah:&tmelesgr% léwéfdtb?%gﬁau&la).ws :j ng

S + Xi Xy an -
met-hyl - ;ﬁpﬁg?Fé? éégﬁ%éaiﬁggﬁdéﬁ £:§%298r5“91.%ﬁ§%ﬁ%& of using
et hanol Juexeting. lmmtmm evenbam@ng.(m%a@spran- sertmlmmm FDVB

me = 404 didhi1ebranfer hafskamiher 4nd Pdr@dek ine 1 1id Rereabéng €ndS.

d'”thﬁ'S%LLB.%Elllty of serotonin, norepinephrine and dopamine in the

brain, comprising administering said serotonin reuptake
inhibitor in combination with the present method of affecting
the serotonin 1p receptor. The invention also provides
pharmaceutical compositions which comprise a serotonin

15 reuptake inhibitor in combination with a compound of Formula
I, and a method of treating a pathological condition which is
created by or is dependent upon decreased availability of
serotonin, dopamine or norepinephrine, which method comprises
administering the same adjunctive therapy to a subject in

20 need of such treatment.

It will be understood that it is preferred to carry out
the present combination aspect of the invention with-
compounds of Formula XII which are outside the scope of
Formula XIIX, since the Formula XIII compounds clearly

25 provide, individually, the benefit of the presently described .
combination. However, it is entirely possible to administer
a compound of Formula XIII, as a special case of the present
combination, in combination with a conventional serotonin
reuptake inhibitor in order to obtain still further enhanced
30 results in potentiating the serotonin reuptake inhibition.

Fluoxetine, N-methyl-3-(p-trifluoromethylphenoxy)-3-~
phenylpropylamine, is marketed in the hydrochloride salt
form, and as the racemic mixture of its two enantiomers.

U. S. Patent 4,314,081 is an early reference on the compound.
35 Robertson, et al., J. Med, Chem, 31, 1412 (1988), taught the

separation of the R and S enantiomers of fluoxetine and

showed that their activity as serotonin uptake inhibitors is
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Exanpl e 217 wossh¥eparati on of PCT/US96/00041
(2S)-(+)-3-[4-(6-nethyl-3-indolyl)-piperidin- 5 .

1-yl]-1-(4-indolyl oxy)-2-propanol The title conpound was
prepared in a fashion simlar to t hat-1descri bed in Exanple 1 using
(S)-(+)-4- (oxi ranyl met hoxy) - 1Hi ndol e (0.145 g, 0.767 nmmol) and 6- 10

e hare; 2Py Pkl od kath b0A0Y © ap0 1 A90 %q,%%egg7 PP dorg  USI NG

et hanol as reacilon so vent oam FDWMVS
me = 403 (M Oflvexatineseyill dpe ]U[ayjd[ éprxpe&n anygacid additipnogalt or
di met hyl sul f oxtHe)free base, and to incladal ¥Stler the satémidnlStture or

Lound ﬁirzlzer of thg R a‘}d(ﬁg enanzg’bfr\lélrs. L?" 57 10. 41
10.42 15 5  Duloxetine, N-methyl-3gy{3npaphthedenyloxy)-Pr@yaration of

3-[4- (7-.met hyl thémdnlgﬂobagaﬂlﬁe S-isLuslally admoinistered T?]s tthlet e ound
was prepared | Aol Bl e Ba"RREC ) hanc tomee 15 st E5b0
usi ng 1-chl or oteuqlmbmabse Batent 4,9%6) p8®pareich0shows gits2 hdghmol ) and
7-methyl -3 (1, Bofeficy. _Thet ﬁbf@hydiﬂ%&)é‘;hﬂé” vﬁml belbseddlrie co0yeler Go 2- 4
mml) int an % pre of %w ‘éﬁ' eg K[err%(:q%erl&]|c 2 593, 4.3
mol ) in 25 difet orrra 8%%?‘9 §i &Y a§§35 be tan
powder . np 166 16‘!)91'G-afm h¢ knowr0sn( vherlitexatiree ambe)ts method
of synthesis and its activity as an inhibitor of serotonin
and norepinephrine uptake are taught by U.S. Patent
4,761,501. Venlafaxine is identified as compound A in that
15 patent.
Milnacipran (N,N-diethyl-2-aminomethyl-1-
phenylcyclopropanecarboxamide) is taught by U.S. Patent
4,478,836, which prepared milnacipran as its Example 4. The
patent describes its compounds as antidepressants. Moret, et
20 al., Neuropharmacologv 24, 1211-19 (1985), describe its
pharmacological activities.
Citalopram, 1-[3-(dimethylamino)propyl]-1-(4-
fluorophenyl) -1, 3-dihydro-5-isobenzofurancarbonitrile, is
. disclosed in U.S. Patent 4,136,193 as a serotonin reuptake
25 inhibitor. 1Its pharmacology was disclosed by Christensen, et
al., Eur. J. Pharmacol. 41. 153 (1977), and reports of its
clinical effectiveness in depression may be found in Dufour,
et al., Int, Clin., Psvchopharmacol. 2, 225 (1987), and
Timmerman, et al., ibid., 239.
30 Fluvoxamine, 5-methoxy-1-({4-(trifluoromethyl)phenyl]-1-
pentanone 0-(2-aminoethyl)oxime, is taught by U.S. Patent
4,085,225. scientific articles about the drug have been
published by Claassen, et al., Brit., J, Pharmacol. 60, 505
(1977); and De Wilde, et al., J, Affective Disord. 4, 249
35 (1982): and Benfield, et al., Drugs 32, 313 (1986).
Sertraline, 1-(3,4-dichlorophenyl)-4-
methylaminotetralin, is disclosed in US Patent 4.536,518.
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Exanpl e 3®oerz220 Preparati on of 3-[4-(6-nethyl -3-i ndo/PETUSEBOH 6-t et r a-
5 hydr opyri din-1-yl]-1-(4-indol yl oxy) propane The title
conmpound was prepared in a fashion simlar to that descri bed in Exanpl e
99 using 1-chloro-3-(1H i ndol e- 4- -18&%ky) propane (0.273 g, 2.4 nmmol) and

6-methyl -3-(1,2,3,6- 10 tetrahydropyridin 4-yl)-1Hindole ( 0.279 g, 2.4
mrol ) in the ParBiEEEACe Qlang-Q- posli vl %%an%df&ﬁ Jseyerr] (0.593, 4.3

mol ) in di_ et mam de at 90 of a tan
powder . rrﬁ’le"yliE)\‘%Bh#"r]‘19“‘L (4905?1("%"%1?3"{3416818&5%;"“3' £ 8olid’tn anal ysi s
cal cul ateds.s. pPatentouh®12,743 and 4,007,196.C Reports of thé @ug's

76.91 act1v1t are in ﬂissen, 4% 355 32978).

N 5 1Q. gl K@gg fynthe5|s

i || ust Pat e’f&asasab‘arFFcﬁJra'rl A of the
conmpound aiatﬁasanpl etBall-. mmmmmh.mm_pm i 248 a(r1|9950ntandasti ng
conpound. M€ Agss). Preparation of
(29)-(-)- Tk |r?ﬁo|ef 18!

met hoxyphenyl ) @,llgepifdphe 1u.yq ] pg;ﬁpgﬁdm,i}clg@@ypngggn mentioned above

‘ in connection with compounds used in the present invention
10 are incorporated herein by reference.
In general, combinations and methods of treatment using
. fluoxetine or duloxetine as the SRI ére preferred.

It will be understood by the skilled reader that all of

the compounds used in the present invention are capable of

15 forming salts, and that the salt forms of pharmaceuticals are
commonly used, often because they are more readily
crystallized and purified than are the free bases. 1In all
cases, the use of the pharmaceuticals described above as
salts is contemplated in the description herein, and often is

20 preferred, and the pharmaceutically acceptable salts of all
of the compounds are included in the names of them.

The dosages of the drugs used in the present combination
must, in the final analysis, be set by the physician in
charge of the case, using knowledge of the drugs, the

25 properties of the drugs in combination as determined in
clinical trials, and the characteristics of the subject,
including diseases other than that for which the physician is
treating the subject. General outlines of the dosages, and
some preferred human dosages, can and will be provided here.

30 Dosage guidelines for some of the drugs will first be given
separately; in order to create a guideline for any desired
combination, one would choose the guidelines for each of the
component drugs.

Fluoxetine: from about 1 to about 80 mg, once/day:

35 preferred., from about 10 to about 40 mg once/day; preferred
for bulimia and obsessive-compulsive disease, from about 20
to about 80 mg once/day:;



Preparation a. Preparation of 4-hydroxy-4-(3- 25

met hoxyphenyl ) - 1- benzyl pi peri di ne_hydr ochl ori de. To a 3L, 3-necked
round- bottoned fl ask equi pped with a magnetic stirring bar, condenser,
t her nrocoupl e and addi ti on funnel were added 13.4 g of magnesi um

turni ngs. A wo ssnss tetrahydrofuran and 0.07 g of i odi PeTASH004Eded,
and the WD 96/ 22290

PCT/ US96/ 00041 -174- contents was
stirred under nitrogen at anbi ent tenpersaf-e. Approximately 2 nmL of

3- bronoani sol e was added to the flask. To the stirring mxture was t hen

added slowly a sol g%uggegi?%e £ ﬁm aBo 13\,%'@ ggﬁ@?'ﬁp'@ o ?Qa

t et rahydr of ur an, utron slo é e malntalnin
t eoper at ur e bé?r(ﬁﬁerredGGf’é?“F Bbeut B P ahRousddP t RH rPRRRS @Y ipl et e, the_
gr een- bl ack real@hu.anaﬂin@ Ur €romsalséut rdd cat abSitb 150 mgr oAaseaddi ti onal

hour, and then ? a’é D eferr\?\-ﬂr. F6n Iﬁﬁﬁw?ﬁv@?# ?1'& ib e% added 94.6 ¢

of 1-benzyl - 1 one I'1'e cooling t he
t enper at ur @ thrjgce ﬂa%s C. The addition funnel was ri nsed with 30 nL of
t et r ahydr of ur an. Tbﬁnnhbe;;famt Ulfeomaab&wMQﬁtbOabout&memgi patety 0 C, and

500 nL -of 1N. ' ri | S d Oldi

t enperature be oW ?ggg ﬁﬂgféf%e&a ff%’?eaaév!\)&g ?%e aﬁforutalctsgdggn %‘Flhmle/dagf
tol uene, and the CitpdppeaRor daemcabeyers wies abenb &R mh@ngeyday bver
anhydr ous prREegedn Sidu albeutTme t & HduitNgo Gy difc@ﬁﬂb?.sc" ution was

cool ed an 1 nol ar d n L ori olve

met hanol , qvvas adde %]Wo%?\k msu n alkﬁn‘ll;‘%gh héebhte g?%ﬁ Sér(ﬁ)s °88?/%y1'0[err]c
The slurry wadraferred. f6¥°f%1rﬂbl%‘ﬁr 5P ntfe mboys| 400 mg ange/dRyer ed, and the
sol i ds were washed psirolRe@dfle ] i mlm abou&CB waboibﬂwtmg%heewaéydrl ed at

40[err] C for e@@g& §xd°‘?f %rg?)';g%g E%z;tgaé_erzggeosncre g C(?npound I n

pot ency of 75- Preparation b.
Preparati on of (S) (IP) mgre gener(adx tezny | mnehowpld 1¢reatdnlae combination A£3. 2

g portion isf 4ﬂh¥@ﬁ@%§niftmﬁéhﬂr%nwﬂ§ éhéé%ﬂﬂ@eﬂ HGsage o¥l s&k 8écording to
d'nEthylforrﬁ”ﬁﬁgaéﬂlrgtSQErnh &2%?%QN and choosxng a dosage of the
compound of Formula XII in the ranges taught above.

The adjunctive therapy of the present invention is
carried out by administering a SRI together with a compound

20 of Formula XII in any manner which provides effective levels
of the two compounds in the body at the same time. All of
the compounds concerned are orally available and are normally
administered orally, and so oral administration of the
adjunctive combination is preferred. They may be

25 administered together, in a single dosage form, or may be
administered separately.

However, oral administration is not the only route or
even the only preferred route. For example, transdermal
administration may be very desirable for subjects who are

30 forgetful or petulant about taking oral medicine. One of the
-drugs may be administered by one route, such as oral, and the
other may be administered by the trans-dermal, percutaneous,
intravenous, intramuscular, intranasal or intrarectal route,
in particular circumstances. The route of administration may

35 be varied in any way, limited by the physical properties of
the drugs and the convenience of the subject and the
caregiver.



30 magnetic stirrer, nitrogen bubbler and thernoneter. To it was
adde_d__’l__zl_g_.af._sodl_um_me.t_h.am de and—the mxture was stirred until a

bl ue- bl ack solution resulted. The warm m xture was placed under vacuum
for 5 mnutes to renove nost of the resulting nethanol. To the m xture
was addedw@se2ed0 35 oxiranyl met hoxysul f onyl - 3-ni t r obenPERASIHWN t i ng i n
an exothermto about 37 C. The m xture was stirred at anbi ent
tenperature for 1 hour, and was then poured into a separatory WO
96/ 22290 ~189- PCT/ US96/ 00041

-175- funnel containing 55 nL of nmethyl t-butyl ether and 80 nlL of

water. The thI‘d:r%sV\Bﬁréﬂﬂiﬁil bi‘eféﬂqe& hﬁo{»é*)léfs ¥ €he separ at ?d- The
tracted with 2 x

organlc | i WaS reITDVG e
oETo o Aol ivE TS atIen 08 elBizaarered s & Brdltonni nad and
back- ext r zhagthagethical EMpoisivios)sagl souphbimaceynicalori de. The | ayers

were %ﬁ&%ﬁoﬁgaiﬂbo%aizﬂﬁ%%&ﬁﬁ laC shQYSﬁd VR ScdpoldavbE N -
e _or trat e _was concentr at ed

magnesi_um sulfate_and filtered ani ¢
indor Sac KA 2aBLE  a%e; {HPOGEapb| PRI ARt 15 SEETEEw b pure. dosi r ed
product anchwentioed. Sddte qompdsitions meys takgsamy |plyedcad formi ck slurry to

whi ch 20 by Qfy E%pbﬂgf?aﬁeut%éﬁ Cdbdeapnd, BHE dialy Bsube St rred.for

one hour nore . I't er evvasrlnsed with 3:1

hept ane: rré?*?ﬂflmaFeHEf‘Wl e‘icﬂ‘tﬂ“l&ﬁanﬂé‘?ﬁ\maﬁ’ﬁlﬁ\éﬁ% pregeryed. okt was
dried in adjpmectivevphantackitdra)l €onposittiane edwtdin an éfsegtnie pr oduct .

Prepangt | Pr.ep | 1

4- hydr?xyoam%?t B’?hgﬁééﬁ %y pi p'ﬁ%’ l(gjlllas' "/h# ngé‘lélﬂ ropano% sticci nat e.
Three g off&HR FSdF Q,aa‘rlbfoﬁ°ﬁﬁ5°§l"t¥ﬁ|°€d‘!’9ﬁn@5 ‘%&b@f water in a 500
mL Parr bcamﬂmmteaememad}emnguntu:tﬁe dbzagleeunitc mwuheamsumided 30 g of

the prOd“(\ﬁaJ]qgcggﬁ Ba' &t Zkg&}{i ompound: &’él e G gycggtégal E@f&?f %and the

bottl e vvasgP I nto appar at us pSI ydr ogen.
The m xt ur 1}¥sdpges e Fugh 58 @‘%‘rﬁi‘%@éntﬁ%r gBes . hours and t hen
15 Alternatively, each dosage unit may contain the entire dose

of one of the compounds, and a fraction of the dose of the
other compound. In such case, the subject would daily take
one of the combination dosage units, and one or more units
containing only the other compound. The amounts of each drug
20 to be contained in each dosage unit depends on the identity
of the drugs chosen for the therapy, and other factors such
as the indication for which the adjunctive therapy is helng
given.
As stated above, the benefit of the adjunctive therapy
25 1is its ability to augment the increase in availability of
serotonin, norepinephrine and dopamine caused by the SRl
compounds, resulting in improved activity in treating the
various conditions described below in detail. The increase
in availability of serotonin is particularly important and is
30 a preferred aspect of the invention. FPurther, the invention
provides a more rapid onset of action than is usually
provided by treatment with the SRI alone.
The therapeutic applications of the treatment method,
described at length above, comprising the combined
35 administration of a serotonin reuptake inhibitor and a
compound of Formula XII, and the method comprising the
administration of a compound of Formula XIXI, are



cooled. The m xture was filtered into a 500 nL 3-neck flask equi pped

Wi th a condenser, magnetic stirrer, thermmnmeter and. tenperature
control, and the filter cake was rinsed lightly 30 with 5 nL each of

met hanol and water. To the filtrate was added 18 nL of 5 N aqueous
sodi um hydr oxwoesnaesl t he cl oudy mxture was stirred forrcrisssionpdles. To
It was added 16.6 ¢ of the product of Preparation b, and the m xture
was heat ed to 60[err] C and stirred for 1.5 hours. To the reaction

m xture 35 were added 100 nlL of water amd9060 nlL of ethyl acetate, and
the 2-phase m xture was stirred vigorously. A pH of about 10 was

observed. The lLgyersntf19ySERA" Sl <ARdel Bfie YA of both mﬁthoﬁg gg/ 22290
PCT/ US96/ 00041
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conpounds of tH&CBPES@PﬂceI nvention are active at the serotonin 1A
receptor, particul apkyréssivit aﬂoﬂtﬁtrﬁar@ﬂ@a&Satloni)afats' %bcéﬂ@m Yerole t hat

d 0 I ly k
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fraction of the human population. Suicide is the most
extreme symptom of depression, but millions of people, not
quite so drastically afflicted, live in misery and partial or
complete uselessness, and afflict their families as well by

20 their affliction. The introduction of fluoxetine was a
breakthrough in the treatment of depression, and depressives
are now much more likely to be diagnosed and treated than
they were only a decade ago. Duloxetine is in clinical
trials for the treatment of depression and is likely to

25 Dbecome a marketed drug for the purpose.

Depression is often associated with other diseases and
conditions, or caused by such other conditiéns. For example,
it is associated with Parkinson's disease; with HIV; with
Alzheimer's disease; and with abuse of anabolic steroids.

30 Depression may also be associated with abuse of any
substance, or may be associated with behavioral problems
resulting from or occurring in combination with head
injuries, mental retardation or stroke. Depression in all
its variations is a preferred target of treatment with the

35 present adjunctive therapy method and compositions.

Obsessive-compulsive disease appears in a great variety
of degrees and symptoms, generally linked by the victim's



physi ci ans that pharnmaceuticals which have a single 25 physi ol ogi cal

activity,—or which .are mich nore active in-the desired_activity than inp
their other activities, are nuch nore desirable for therapy than are
conpounds whi ch have multiple activities at about the sane dose.

Many ot havosea2egooni n 1A receptor antagoni sts typically PCTRINEMIadr ener gi
or [err]-adrenergic activity as well, and are t heref ore nonsel ective
for S5HT-1A activity. The 5HT- 1A receptor binding potency of the

pr esent conpounds has been neasurd®lby a nodification of the binding
assay described by Taylor, et al. (J. Pharmacol. Exp. Ther. 35 236,
118-125, ﬁtfﬂfi gﬁfég 63 perEEEﬁfHeé@l@Qgen}léﬁgﬁfétlc ac§, 173-77
(1993): Me r%Q% gﬁassa wer e ar ed Lron1£ale
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PCT/ US96/ 004 rational need or rationale, are the outwddd/- ani mal s were

killed by &?é‘r%@tte%tlb%c é’f‘%@%x@é&é@s Eliadly affPidled %Ubhleéé' i

di ssected to ob canp nbranes fromthe anpi were
ei t her Jr HRrHe ﬁatmdg? a"gp"’% LHE ‘Fﬁﬁ)’@b@é‘ﬁp?‘ hG e Huals é'&qugi‘g (-70)
until the ay}hef disSepseparkhioxetilbeissdpravesd inreheruinizeddsbytes

homogeni 21 figh diher, o Bhé 0 Q¥ O H Rk bECob0LdL iVe-Roliplnbrfd er (50
nmM pH err usi ng honogeni zer for sec., and the .
honngenated%ﬁﬁéﬁﬁaﬁpﬁl?ﬁﬁ et 599890%@ ??neﬁﬁscﬁiﬁe The resul ting pellet
was then resuspobeidty dst defrsyuenioutbadit ford ih0 chéhaneritan f ugati on and

resuspgnsi pobPldtisn: 28 ﬁfsp%%%%d | found ttE{ o f‘iﬁgﬁééﬁﬁ' 11”E§a£»9e"‘%? h the

nmenbr anes. suspend
menmbr anes Neese SUbJPﬁEuE%t%QFQ‘ G’Plgbtmwtlhtthﬂféﬁ\l}t%@ P&é‘?lﬁﬁa@% t he

renoval ofthe cﬂhﬁﬂ.@&lﬂﬁﬂsaﬁdgﬁad‘t cdh@idiciy apelb®l awmpenesdspeered in 67

15 M Tri to a concentration of 2 ng of tissue origi na
wet weight??&ﬁg err fﬁ i s honogenat e was st or ed frozen (-70[err])

until the day Hrim@YbiRaPREinencsy iscatassifded genermrllnh@shisKaPAY assay had
a finals vobrinergdf i%eOntenédde, a@dpendifigirmivkedneheit®ldods sgusdris- HC (50

y; Soot eSSt Bhond UogbRELLE i L AR TR (1
resuspensi Bp¢ overactivity of the bladder muscles. Duloxetine controls
both types of incontinence, or both types at once, and so is
important to the many who suffer from this embarrassing and
20 disabling disorder.

The present treatment methods are useful for treating
many other diseases, disorders and conditions as well, as set
out below. In many cases, the diseases to be mentioned here
are classified in the International Classification of

25 Diseases, 9th Edition {ICD), or in the Diagnostic and
Statistical Manual of Mental Disorders, 3rd Version Revised,
published by the American Psychiatric Association (DSM). 1In
such cases, the ICD or DSM code numbers are supplied below
for the convenience of the reader.

30 depression, ICD 296.2 & 296.3, DSM 296, 294.80, 293.81,
293.82, 293.83, 310:10, 318.00, 317.00
migraine

pain, particularly neu;opathic pain
bulimia, ICD 307.51, DSM 307.51

35 premenstrual syndrome or late luteal phase syndrome, DSM
307.90

alcoholism, ICD 305.0, DSM 305.00 & 303.90



equivalent to 2 ng of original tissue wet weight, for a final pH of
7.4. The assay tuhes were jncubated_for either_10 mn.. . or 15 mn. at
37, and the contents were then rapidly 25 filtered through G-/B filters
(pretreated with 0.5% pol yet hyl eni m ne), followed by four one-nml washes
with ice- wosdrg2douf f er. The radi oactivity trapped by thePCTUS2/08041as
quantitated by liquid scintillation spectronetry, and specific

[ 3H] 8- OH DPAT binding to the 5-HT1A sites was 30 defined as the difference
bet ween [ 3H] 8- OH DPAT bound in the pré82nce and absence of 10 [err]M
5- HT. I err] vaI ues i.e., the concentration required to inhibit

50% of the binding, . j&& % 3hgn112D§9|3@t5 ggnpejgzt igyn curves

usi ng nonl i near regressi on

SYSTA'I' I nc. staqn, I1).
Addi tional bi ndi ng RRRS & 16?"@%‘?\‘9 50 £R8- 30 %0 oﬁ‘r%gq.ﬂT have been
carried out by an cmsdetyet hod 300.d02,udsH 300 00 WO 96/ 22290
PCT/ US96/ 00041 -traumatic syndrome, DSM 309 ggl78- a cloned cell
| i ne which expresses t e serotonin %cept rat her than the
hi ppocanpal® menbr arfb%““guéﬂsﬁro‘?%ﬁ %?él | li nes have been descri bed by
Fargin, et al., J. Bimnerﬂ‘:liarmf agin@®@,64CD128a8- 14852 (1989), Aune, et al., J.

'W&SLE’% Sohmt edck e%agp%ﬁéi( 1%%);§°°aagcoi?éﬁ Zfat@’ézgtlm 137 (1992).
Resul ts' from the cedttention; defickt hvpezachieitndisorgern IR At with

results from t héidryprdvenbehavivb idiserdessay . ICD 312 The efficacy of

the compoupgls of Folguinag %Egé-g&)ﬁ;'éortd%réo 1é6 1Y tngﬂeﬁfuﬁ ¥918034

serot oni n has been erm ne ar oxe I ne 3/
usef ul ness of whi chb?%d%reltmﬁu?er““%}%ﬁ@s%@e%l ICD 301. “83, DEM 301.83°
Neur opsychophar macotixgnid fa23966 sﬁﬂrﬂﬁ'&)ne Synapt osonmal preparations

fromrat cerebral £ +y ains of 100-150 g
Spr ague- Daw ey r at SBV\% ag%gfatqunl (f?gg\é d%capl tation. The cerebral
cortex was hormgem?%%Ftlle Idlarf@l?‘élWreé)SMf 2pB¥i um containing 0.32 M

sucrose ants 20 [ errahbrexiagneeossa, THED B0FN3; absBO7WR0E resuspended after

centrifugation by hﬁf@&&%&l gg F éé) \ﬁq.'lbu%g gf cold reaction medi um -

(50 [err] M sodiumc M pot assi'um chl ori de, pH
autism

mutism
trichotillomania
20
Further, the compounds of Formula XII are particularly
useful for alleviating the symptoms of smoking cessation or
nicotine withdrawal when administered in combination with a
serotonin reuptake inhibitor. The SRI's to be used in this
25 treatment methed, and the administration methods and )
formulations, are as described above. The use of the present
compounds with SRI's in subjects striving to stop use of
tobacco or nicotine provides surprisingly complete
alleviation of the usual painful and damaging symptoms of
30 such subjects, including nervousness, irritability, craving,

' excessive appetite, anxiety, depression in many forms,
inability to concentrate, and the like. Thus, the control or
elimination of weight gain in the subject undergoing
withdrawal from or reduction of tobacco or nicotine use is a

35 particularly valuable and preferred benefit of the use of a
present compound in combinatiocn with an SRI.



20 7.4) and centrifuging at 50,000 g for 10 m nutes. The process was
repeated two tines with a 10-m nute_incubation at 37[.err] C_between the
'second and third washes. The resulting pell et was stored at -70[err]C
until use. Binding of 3H par oxetine to 5-HT uptake sites was carried
out in 2WORB2%r eacti on nmedi um cont ai ni ng the appropr i DCTUFPHYO41
concentration, 0.1 nM[err] H paroxetine, and the cerebral corti cal
menbrane (50 [err]g protein/tube). Sanples were i ncubated at 37[err]C
for 30 minutes; those containing 1 [€¥%3-M fl uoxetine were used to
determ ne nonspecific binding of [err]H 30 paroxetine. After incubation,

the tubes wererhel Leishnas okEOHANMGTER GRér) Iro#r scnubi ch vere soaked
in 0.05% |, gol%(et enimne for 1 hour f%e use, ngac |1

har vest er $PCREARH FREFARSUELE PRERFOFr | 5‘st? R g8 ?°ﬂ%’ 1°’hsp| rating,
and rinsi mgthh&RIsband tir adcadine iwindidrawabsor 3gnokingt eessatwkan t hen pl aced
in scintildsabkOn ¥haprtGRRharNi fik Jc.Q:mpounHE Std ﬂFdl'u'aSiéof'm“ uid, and the

\rMa)dlgg;a L éﬁtnﬁlng, BEsE L:ll.rnec_::rd o:t.2 modulatJ. g thcéé]}'oléonat ' e§%t([ﬁ§|43hot ometry.
-179- and forRekel|treagmentsor rpropiylesiat of |cmda.ancpna ncausegd Bor nul ae

Xl and Xl Idy fmfwsné@&\&ﬁ, ra%keee'ﬁ@%ﬁtﬁe}.eaf em&%ls@p or. acdvity, in
many cases aCtIVEL é r}b‘e | ow nM r ang g ar nacql ogi cal
activiti ePAREEEHL ALY FlR SPTREVRET P uﬁeﬁHﬁeﬁ‘P%taé’rtfggﬁ 8 3 ;e the
mechani st iseriogoninf Ix neveptor andrawmadingdy ame lused §brt tlke conpounds

gescr hged éz%aﬁ:@ﬁﬁg S FIQGHIEbn & UEHAE 18hs %ﬂ[é%f)?gt bfaéff’(%] ddddies wll

descri b Throug hout t nment e person or
ani mal tobyeeﬁesf‘ﬁé%t%’\?ﬁlﬁ’ 8E %FP&SQ“% the "subject”, and it will be
under st ood thaMorbepamicxpraeﬂgrrehiesadmmthSaﬂehmﬁm in tlrbwever, it nust

be ot ed tWilachl bt Unfler9?VBbpfeasiont OMIbLI OB O, tﬂsﬁﬁfﬁxﬁ?' ner vous

syst emin non- nunman an egl nni ng, sone

i nst ances 4HSOLHRRS 1 PSYGhOSi FenbLeeR éi-"@é’ﬁfiﬁﬁsr rdastyde morblitgkanyl e,
f 1 uoxasi nelisarders, peakdpfystbect o, obrain traypink memoby bidsy,s, are being

used | bt TRaNs PEo MU TP aRa SUEL: A, QUBs L Qhed s 2bBEM s Rfe-
compulsive disease, panic disorder and migraine.

Anxiety and its frequent concomitant, panic disorder,
may be particularly mentioned in connection with the present

20 compounds. The subject is carefully explained by the
Diagnostic and Statistical Manual of Mental Disorders,
published by the American Psychiatric Association, which
classifies anxiety under its category 300.02. A further

. particularly noted disorder is depression and the group of

25 depression-related disorders, which are discussed above in
the discussion of adjunctive therapy with SRIs.

The unigque combination of pharmacoclogical properties
possessed by the compounds of Formula XIII permit those
compounds to be used in a method of simultaneously treating

30 anxiety and depression. The anxiety portion of the combined
syndrome is believed to be attacked by the 5HT-1p receptor- .
affecting property of the compounds, and the depression
portion of the condition is believed to be addressed by the
reuptake inhibition property. Thus, administration of an

35 effective amount, as discussed above, of a compound of
Formula XIII will provide treatment for the combined
condition.



behavi oral problens and the |ike. Accordingly, use of the pr esent
conpounds in non-human_aninmals is _caontenplated._1t 20 wll be understood
that the dosage ranges for other aninals wi |l necessarily be quite
different fromthe doses adm ni stered to humans, and accordi ngly that
the dosage wom9a22e6 descri bed below in the section on tobaorasssoded anal
must be recal cul ated. For exanple, a small dog may be only 25 1/10th of a

typi cal human's size, and it will therefore be necessary for a much
smal | er dose to be used. The det ermi nB?4-on of an effective anount for a
certain non-human animal is carried out in the sane nanner descri bed
bel ow i n the case of hunans, and veterinarians are well accustoned to
30 such detern natjons of the conpounds at the
setotonin 1A é%eﬁ?o?uiﬁ?NﬂEHé§° Wiﬂfgb harpReeYtiFalfe £8Er ot onin 1A

recept or whi crﬁdmmsitsequ-mw prrovidg ¢cantaxrodubf echie |dosaeedand of such
treatment an eéa‘aaﬁtmg SEOUY d%%dﬁceom?%ﬁlq:m‘éﬁt?’%x{c%ﬂmjg el ﬁﬁ?éons for
€ In

t he nece55|ty of fecé Jale t{%@ recept or scrl det ai |
bel ow, but i n 442 ° rEpLaEion R %§n§é¥'%)c§6rﬁﬂ?1}ﬁal°é%eiﬂ
brought about compounds of \Hor@®la2290 Such compositions, comprising at

PCT/ US96/ 000411east: one pharmaceut:.cally acce table cartidr, a re ‘{7% HANL L he
s a ecept or .

conpounds' poten S I sts or agoni st
A subject in r?é'ié’gx'ﬁf' iofi &QFl&PW%@%@%(R@“@PWH@SMR
receptor is onk therehiavi nlgltrmmgmr pharmacduttitelsphenists agedivel Drsvaied

DL 0D eTP o1 o habi! bREEERRL a8 ro OforinfAARd! bh il AB) 811 ey o1,

recogni zed as ¢ atgr an 1 nbal"ance or

receptor, si nc%“&‘é’? QFXhl%rFRH'}é-CGPHFr &P ‘H’@r@é’ﬁe%?s‘i‘é‘moundsrss‘m‘%sent ly
ongoi ng in mardisdusisisnaofl thenspbdestovilde giver!dredFoki phe bet ween
receptors and é&We%B%HEéCof‘e&Qasr% L8ed 0 continually being discovered. In all

cases, however, pounds' abil i ty to affect the serotohin 1A

r ecept or whi ch We&?lé%lt%m 9§i Erryilagiionr used riqp PharmaceyBiqal.
An effect i2be asmmtceofand cleeneswad typesfid® Pomposibions magebet @ed, 1A

{jgg?fégr e:‘ ?ezrﬁllér?. ; he %ilégkse’cgg{vaﬁfg %ﬁ%ﬁndcgg’sm&hsgigﬂg&% the
par entera lutions, intranasal sprays or powders, troches,
suppositories, transdermal patches and suspensions. 1In
general, compositions contain from about 0.5% to about 50% of

20 the compound in total, depending on the desired dose and the
type of composition to be used. The amount of the compound,
however, is best defined as the effective amount, that is,
the amount of each compound which provides the desired dose
to the subject in need of such treatment. The activity of

25 the compounds do not depend on the nature of the composition,
so the compositions are chosen and formulated solely for
convenience and economy. Aany compound may be formulated in
any desired form of composition. Some discussion of different
compositions will be provided, followed by some typical

30 formulations.

Capsules are prepared by mixing the compound with a
suitable diluent and filling the proper amount of the mixture
in capsules. The usual diluents include inert powdered
substances such as starch of many different kinds, powdered

35 cellulose, especially crystalline and microcrystalline
cellulose, sugars such as fructose, mannitol and sucrose,
grain flours and similar edible powders.




di agnosis or treatnment. The amount is an individualized determ nati on,

and _physicians are well accustormed tao___adiusting effective amunts of

pharmaceutical s based on observations of the subject. The effective
anount of the 20 present conpounds is discussed in sone detail below, in

t he wiomsamee on about the treatnent of tobacco wit hdPERES6N0041 sy pt ons,
and that discussion is applicable to the determ nation of the effective
anount in all treatnent nmet hods. 25 Further, the activity of
conmpounds of Formula XIII in the195hibition of the reuptake of
serotonin provides a nethod i nhi biting the reuptake of serotonin

conprising  padddy ke’ bRg d;‘bcﬁb?“ﬁhf?&c |85 9bn SUSH! Wgceal ment an

ef fective anmount of a conmpoun is now 30 known t hat

NUITET OUS Bﬁ?’é‘i‘:’cﬁtd@ncaf’ram Wergé'ﬁé‘ti?'?f:“?}é‘nefr %r E°r’&‘1‘]ea"d'15¥‘§| ned t hrough
t he adn1nusmarﬂy(mmcotpdrmgs difliveints, bimdeds,t lubeicangs @nd of serotonin.

The 1 eat gp0indaracord®l SAI0haMthl Lo, ! RopsLaruniuasich (1 uoxet i ne

is the becoe perha reate nmed] ¢ br eakt hr ough 35

of the paéPCHéQFadef“NBﬁé‘FBJc% Harep Fr'é'@?‘h"erﬂ FEERERs tafYased out by the
adn1n|strmanﬁ&taﬁ: tidaelinppeakdaimo phbephat e ofl shlfatew idodgandet out in

det ai | 88&1'@&[}{] ast BSa Al §5110¥8 a8 "B (powdered suga Qll\D 9:'@/\»%%%?

PCT/ US96/ a conpound
for the i ARIbRIQ% dsrivarbvemiare edpranesiw TyPicRltaldetific therapeutic
met hod whbihdelepards sabstitces suchhabi staxcinf gedupinkand isugadeser m ned in

t he ne sgd iy nd no t awal . 5
The v queveh el iftose,  EEIRASK GTubRE NGA0LHY BhisT bty BBERT

r eupt ake mt%ﬁ%coﬂuﬁéséégs%’eﬁ%F@NGHé%omuéﬁng acml a X1l afford a
met hod of apgDwatksg mbﬁhﬁléé[bhﬂ(ﬁsebObblyvmﬂlw&lretlﬂdiﬁéﬂarﬂiltth‘él ties with a

singl e ad&rwést rll%;ly%ghgielqeoqlx{%qnpg d of tqT fgnﬁgﬂwg%%&sgnbl gl nsed I n

t he Backgiound g the two
ef fects h&Srv¥ectt Aisdexsed in the |i ter ature and it is bel i eved t hat

the prgsent complutricanteihfedddsslryt @npsovisier forR@lde My ! 0gi cal

effects I8, avghidie Lalder'dnd SulcBRE "Erem sticking in the die. The
lubricant is chosen from such slippery solids as talc,
magnesium and calcium stearate, stearic acid and hydrogenated
vegetable oils.

20 Tablet disintegrators are substances which swell when .
wetted to break up the tablet and release the compound. They
include starches, clays, celluloses,- algins and gums. More
particularly, corn and potato starches, methylcellulose,
agar, bentcnite, wood cellulose, powdered natural sponge,

25 cation-exchange resins, alginic acid, guar gum, citrus pulp
and carboxymethylcellulose, for example, may be used, as well
as sodium lauryl sulfate.

Enteric formulations are often used to protect an active
ingredient from the strongly acidic contents of the stomach.

30 such formulations are created by coating a solid dosage form
-with a film of a polymer which is insoluble in acidic
environments, and soluble in basic environments. Exemplary
films are cellulose acetate phthalate, polyvinyl acetate

- phthalate, hydroxypropyl methylcellulose phthalate and

35 hydroxypropyl methylcellulose acetate succinate.

Tablets are often coated with sugar as a flavor and
sealant, or with film-forming protecting agents to modify the




believed that the result of adm nistration of a conpound of 15 Fornula Xl |
Is to provide physiolagical and therapeutic __treatnent nethods which are

typi cal of those provided by present|ly known serotonin reuptake
inhibitors, but with enhanced efficacy and qui cker onset of action. In
addi tion, wodsneser se, all of the physiol ogi cal and ther apciUBSAMKIhods
20 provided by conmpounds which affect the serotonin 1A receptor are
provi ded by the conpounds of Formula XIlI1 as well. It will be noted
that Fornmula XIIl is included in the scopdéf t he S5HT- 1A
receptor-active conpounds of Formula XlII. The activities of

Formula Xl 11 GoEayidscat élgj &];?eé'i@sl@f %he tabEREOr A doﬂl pb&H@s Ay also

i nhi bition are of co ar SO, a Sin effectlvea unt is
ef fective for RfERrmla shewhble A ors, | e St JeTpE UGG | &
t her apeuti ¢ ngpleagant-tagring cabbsbgntee soichl aachammitolcdanpobeds of Fornmul a

X1, and 30 idiapdseanradnd aBldl ABHANNaDheE UL ! eaiﬁ&édeq Lew th,

will be pravi the roni_c
admi ni strati orfh(?f“?"’mﬂl tahlets Like FREmLRtions, aRe ALty PoWy EReTUANG]
dependence. 3Gusebheouassufe. ttuiazc the hasbijerorensumhese mey dwsdgepfmﬂ |amdall

countries. oSl ek BOCHE| s d10NA . PN RRIGLLEAL ST id B UEEG patdt,, L OPACCO

inall its forns Is cle acc 2290
PCT/ US96/ 0004 fPothers some subjects. -182- use is
extrenely habit-fomwdengiti {s ridsiaddi coi admirtizterhehe combﬂh&tuﬁﬁ &#QNIdES

sensati ongf ouﬂ&amwh &k YeBak! £EA may. pe petl ede! B BYELL) NQUGN the

user nmay be f awar e erm
use. 5 aﬁ’é“r‘:lPééé nFYBROSACYEY M%-ampan@a:a@ﬁ ﬁﬂdlﬁhédu'@é of
tobacco have taiditiphaoe,waek it raisew wmEEikeoydatgelibRtly . the

Cymptoms, whi ¢ 1002 St boll B SHRBEPERTE, parcath LAY

g
concentration qulym SBEdQIBéGQlSleI ﬁ%’b*ﬁﬂsamoﬂﬂéhﬁlr Weighsgsate himgddeand
wei ght gails, amk, aflso.

Transdermal patches have become popular recently.
Typically they comprise a resinous composition in which the
drugs will dissolve, or partially dissolve, which is held in
contact with the skin by a f£ilm which protects the

20 composition. Many patents have appeared in the field
recently. Other, more complicated patch compositions are
also in use, particularly those having a membrane pierced
with pores through which the drugs are pumped by osmotic
action.

25 The following typical formulae are provided for the
interest and information of the pharmaceutical scientist.

Formulation 1
Hard gelatin capsules are prepared using the following
30 ingredients:

Quantity
. dmg/capsule)
Example 63 20 mg
35 Starch, dried 200 mg
Magnesium stearate 10 mg

Total 230 mg



course, a craving for tobacco. At the present tine, probably the
nost—w del y—used-———therapy to assi-sit—the.cossation of tobacco use is

ni cotine repl acenent, by the use of nicotine chewing gumor nicotine-
15 providing transdermal patches. It is wdely known, however, t hat
ni coti ne WepHEAWent is |less effective without habit- PCTHSSMAM4Lg

psychol ogi cal treatnent and training. Thus, the present nethod of
preventing or alleviating t he synptons caused by w thdrawal or parti al
wi thdrawal from 20 the use of tobact®#®®r of nicotine conprises the

previ ously di scussed nethod of affecting the serotonin 1A receptor, in
that the treatnent nmethod conprises the adm nistration of an ef fective
anount of one of the serotonin 1 -active conpounds of Fornul a
XI'l to the subject. The nethod o esent invention is broadly
useful in assidtita§lperiprorepayed usigithe ingredients d@do¥W:t heir use of

t obacco or nicotine. Most comonly, the form of tobacco use is snoking,
nost ¢ commonly the snoking of cigarettes. The péesegt invention is

al so hel pful, however, in assisting in breaking th URAHTYY of 30 al | types
of tobacco snoking, as well as the use of snuff, AMILCRRIWSYY t obacco, etc.

The present netdhiaepie @bso hel pful to those who haye ngepl aced, or
partially repl &?ejg;\)‘lt heir_ use of 1 f obacco with the use of nicotine
repl acenent th 1088 FLCTOCTYRERL LG ects can be &8 Bed to reduce and

even el i m nat e 98.icent diexide,hdumedependence on nicotilfenign all forns.

A partiocul ar bestelaricobciderapy with the present C nds is the
el imnation or .If%d‘j_c“ on of the weight gain \QO 96/ 22290

PCT/ US96/ 00041 T°F2 -18#23 M9 yhich very
often results fromreducing or withdraw ng from use of tobacco or
ni cotine. The componkhedidde BeHEER! MPUbrphEbs L PIBIANLabINES!] ON IS
useful for reve%ng 0%25?' | eviating the withdrawal synptons 5 which
afflict sfBLPEIIRE™ArE2I MBng to elinminate or reduce their use of

t obac@® or nicotine. The common wit hdrawal synmptons of such people
include, at least, irritability, pormdaXigiy restlessness, lack of

concentrati on, '1! Q)iorml a .. , . .
ablets, éach containing 10 mg of active ingredient, are

made as follows:

20 Example 78 10 mg
Starch 45 mg
Microcrystalline cellulose 35 mg
Polyvinylpyrrolidone '

(as 10% solution in water) 4 mg

25 Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
Talc ) -3 mg
Total _ 100 mg

30 The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
agueous solution containing polyvinyl- pyrrolidone is mixed
with the resultant powder, and the mixture then is passed |
through a No. 14 mesh U.S. sieve. The granules so produced

35 are dried at 50°C and passed through a No. 18 mesh U.S.
Sieve. The sodium carboxymethyl starch, magnesium stearate
and talc, previously passed through a No. 60 mesh U.S. sieve,



nervous trenor, increased hunger and weight gain, light- 10 headedness,
and the craving for_tobacco or nicotine. The, _prevention or alleviation
of such synptons, when they are caused by or occur in conjunction with
ceasing or reducing t he subjects use of tobacco or nicotine is a
desired resulwo96r22296 the present invention and an i nportantPCIaAs9c000er it .
15 The invention is carried out by adm nistering an ef fective
amount of a compound of Fornula Xl I to a subject who is in need of or
carrying out a reduction or cessation of-198-tobacco or nicotine use.

The effective anopunt of conpound to be admi nistered, in 20 general, is

fromabout 1 tg-@hgn Lﬁﬁeagé&%e @f‘aﬂéi@é amta.lz."g\ aftéjla ﬂa}fcd.gngﬁ%P@y be

adm nistered in a single bolus, on the

j udgnent of thEOTRRASS fiaﬂn % téb e&hﬁ.‘?ﬁ’é’-‘b‘? tt%é"@&@etalﬂqﬁﬁ @aﬁFeY’%*Q}Ed‘gr ange
of doses is frd®@ mg. about 5 to about 100 ng/day; other dosage ranges which
may be 25 preferred in certain circunstances are from about 10 to about

50 ng/day; fromabout 5 to about 50 ny/day; from about 10 to about 25
ng/ day; and a particularly preferred m about 20 to about 25
nmg/ day. It wll be Capdmilesooeat¢hatontiéning Hf fmec bifvaceiwiningkediengj ven

subject is al Wvay¥s da S 0 the judgment of the attending physician,
and that the dosenlgseb‘és %%%Be%sta to nodification based on the size of the -

subj ect, the | ean or fat nature of the subject, the characteristics of
t he particul ar Dxampdentigeéhosen, the intensity of the s3PjmRCts

tobacco hapjt, the 'trg.xﬁmty of the subject's wthdrawal npt ons, and
psychol ogi cal fact oérs g???yé‘l% ogi cal

I ch nﬁi/ affect the subj ect's
responses. Thus, tHEGHOCE¥Erdbline celdupeses the anount re&ﬁJlmged to prevent
or alleviate the Magne51umVEléHHat2290

PCT/ US96/ 00041 -184- 1 étg%/rrptom; of
wi t hdrawal or parti a? w t hdrawal in the subject under sfor ment .
The effect of the conpounds in alleviating the synptons of nicotine

wi t hdr avnallSwas evalTied edtiver higrddient, avdiiosed Staréh e dnds haghbsflin Vas
carried out asgf{ QA are blended, passed through a No. 45 mesh U.S.

sieve, and filled into hard gelatin capsules in 150 mg
gquantities.

20 Formulation S
Suppositories, each containing 5 mg of active
ingredient, are made as follows:

Example 126 5 mg
25 Saturated fatty acid glycerides 2.000 ma
Total 2,005 mg

The active ingredient is passed through a No. 60 mesh
U.S. sieve and suspended in the saturated fatty acid
30 glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository mold
of nominal 2 g'capacity and allowed to cool.



Procedures for N cotine Wthdrawal Studies Ani mal s: Mal e Long
Evans rats were individually housed ___ _in a.controlled environment on a 12
hour light-dark cycle and 10 were given free access to food (Purina Rodent
Chow) and water. Al treatnment groups contained 8-10 rats.

Chr oni c Wosée22e Treat ment: Rats were anesthetized w t lPCTUSISB¥MY hane and
Al zet osnotic m ni punps (Al za Corporation, Palo Alto, CA Model 2M.2)
were inplanted subcutaneously. 15 Nicotine ditartrate was dissolved in
physi ol ogi cal sali ne. Punps werel®ftled with either nicotine ditartrate
(6 no/ kg base/ day) or physiol ogical saline. Twel ve days foll ow ng

i.npl antation of punps, rats mergxgﬁﬁihgﬁ&igfd wi t h hal ot hane and the
punps were rempved. 20 Auditory, Startle Rgs ose: The sensory notor
reactions = SYSRRFSEOR§- seafrh I%’“Fé%éb‘?% q Pgak agﬁf)‘F’r‘f%d'é‘gQ?ﬁaif’ft of

i-ndi vi duaper & snlwsioseecare awhdesiaggfShlowdi:ego | nstrunents startle
chanbers (San Diego, CA). Startle sessions consisted of a 5-mnute
adaptation period at a_background noise level 25 of 70[err]3 dBA

i medixately forf¥Rd® By425 presentations of audit ot ™ inuli (120[err]2
dBA noi se, 50 s&iiin ghrboxymetdsaniedluloseit 8- second 50 emgval s. Peak
startle anplit wer e then averaged for all 251§F§§£ptations of
sttmuli for ea . session, Auditory startle respondl ng was eval uated
daily at 30 2RBengnic pridrseduti®® days 1-4 fol | owi ng®medli ne wit hdr awal .
Repr esent ati verrsrgrounds were found to attenuate thegstartle response
duri ni cot i it hdrawal at very |l ow effective ses. A
furtﬁg% appliggiﬁ%% of the compounds of Fornula X 92935 their use in
conbi nati on wi P¥FEied waber nte &@¥edke i nhi bitor to pdtlentiate the
action of those drugs by increasing the avai lability of serotonin, as
wel | as norepi i ag . . 96/ 22
PCT/USQG/OOO41§5§ﬂH&ey%e ?ggredlent is pXE%eJSQ%r%%Qh_ié%E. 45 meagpanine, in
t he brai nUef- st @8dt Bixgd Withe theygodium cogrbprvretdy]l seddnioset ered.

Typi cI8 aafdappngpPcaorm a dnisthabastéitid Befz65K dcidy eollhuosst i ne,
dul oxeti Ny avor ARNIBIBK Ofe EALLER Ll d"PoRREbR"SF cifd LAkEP" 30
added, with stirring. Sufficient water is then added to

produce the required volume.

20 Formulation 7

An intravenous formulation may be prepared as follows:

Example 1889 10 mg
Isotonic saline 1,000 ml



5 and paroxetine. Accordingly, the present invention provid 2
for potentiating the_action of a serotonin reuptake lnhﬂlllmulllﬂmnmﬂlll
particularly one of the group consisting of fluoxetine, dulbxetime, s =
venl af axi ne, m | naci pran, sertraline, cital opram fluvoxam ne and

par oxeti ne, iwoegesieasi ng the 10 availability of serotonin,pecrussspeceephri ne
and dopam ne in the brain, conprising adm nistering said serotonin

reupt ake inhibitor in conmbination with the present nethod of affecting
the serotonin 1A receptor. The invention-abge provides phar maceuti cal
conposi tions which conprise a serotonin 15 reuptake inhibitor in

conbi nation with a conpound of Formula i .. and a nethod of treating a

pat hol ogi cal condition which is cred or is dependent upon
decreased avail abi |}ty & compoyadebriihe fgspak® ne or nor epi nephrine, which
met hod conpri ses adm nistering the same adjunctive therapy to a subject
in 20 need of such treatnent. IX will be understood that it is
preferred to carry out t he present conbination aspect of the invention

Wi th conpounds of Fornula XI| gwicHl) ar€H-eCH-SI (G-} /R scope of

Formula XIIl, since the Formula XIJI conpounds clearly 25 provide,

i ndi vidually, the benefit of the g descri bed. conbi nati on.
However, it is entirely possibl # f er a conpound of Fornmul a
XI'll, as a special case of the}preseny ®nbi nation, in conbination wth

a conventijonal serotonin r e {égﬁjﬂtor in order to obtain stil
further enhanced 30 results in PRjenti ng the serotonin reuptake _
i nhi bition. Fl uoxetine, N-nethyl-3-(p-trifluoronethyl phenoxy)- 3-
phenylpropy?anlne is marketed in the hydrochl oride saIF form and as
the racem ¢ m whereimfr iitss 0td® enanti oners. U S. Patent 4,314,081 is
an early refergngg @mnm the conpound 35 Robertson, et al., J. Med. Chem
31, 1412 (1988 tau ht the aratlon of the R and S enanti oners of
f1 uoxeti ne and uenwhi T"lﬁ W&FFV‘I"%V‘ ddhe; SAEPER; W5t &Rewhich

inhibitors is ‘it is attachaﬂ 06/ eafite a pyrrolyl, imidazolyl, pyridinyl,

PCT/ US96/ 09941 raz;n 1, rldazln 1 or simlar to
each ot her. Inp ocur%’ ey pyrm%?:fn%xgtl ng WI Il be used to

nmean any acid ¥ EF?}%nx 8 ?wgrogen. phenyl hydroxy or methoxy;
provided that X is hydrogen or phenyl when r is 0;

R is
~-NH-R! -N N-R3 —N/-\A
’ i Or
15 \\___J/ N
IT IIT Iv v

the dotted line is an optional double bond;
) . Rl is piperidinyl, piperazino, morpholino or pyrrolyl,
20 substituted with 0-1 phenyl or benzyl group or 0-4 C1-C3
alkyl, C1-C3 alkoxy or halo groups;

which phenyl or benzyl group is substituted with
0-2 C1-C3 alkyl, halo, trifluoromethyl or C1-C3
alkoxy groups;

25 or Rl is



e e pase ol ude i e acemc ixre (Y RYINHINAN

N- net hyl - 3- (1- napht hal enyl oxy) - 3- ( 2- t hi enyl ) propanam ne, is usually
adm ni stered as the - hydrochl oride salt and as the (+) enantioner. It
was firsWOo9622%ught by U.S. Patent 4,956,388, which shBGEUS6001H
potency. The word "dul oxetine”" will be used here to refer to 10 any acid
addition salt or the free base of the nolecule. Venl af axine is
known in the literature, and its nett¥®d- of synthesis and its activity
as an inhibitor of serotonin and norepi nephrine uptake are taught by
U S. Patent 4,761,501. Venlafaxine is i i fied as conmpound A in that

di et fyl - EHedpnonet hyl - 1-
U. S. /Pat ent 4,478, 836,
pat ent describes its
Neur ophar nacol ogy 24,
gical activities.

15 patent. M| naci pran (N,
phenyl cycl opr opanecar boxam de
whi ch prepared m | naci pran
conpounds as anti depr essat®¥2)n\br et ,
1211-19 (1985), describe it
Cital opram 1-[3-(dinethylam

fl uorophenyl) -1, 3-di hydr o- 5- |sobenzofurancarbon|tr|Ie IS di sclosed in
U S Patent 4, 136 193 as a serotonin reuptake 23 inhibitor. Its.

phar macol ogy was di scl osed by Chri st ensen, al ., Eur. J. Pharmaco

41, 153 ( S t depreSS|on
8y be foﬁgé o Efe %ﬁd%ni - 5 aﬁh Cf‘h&f’&%&fpgﬁ% EMF:E\?PaS v:nz e
(1987) ° af®Y ?’i‘hﬁ?’r%ﬁd Hﬁtﬁl |93’|°d9r°‘2139an (5}/ i ne,

5- et hoxy{:h-B:g élkoxylmrduaﬂbhgh)mwl] 1- pent anone :

0- (2- am nqgt ﬁxéf&h |ﬁ3k&§ught by U S. Patent 4,085, 225. Scientific
articles about the drug have_ been publ i shed by Claassen et al., Brit.

J. Pharnacol . ggbsgggzted with7pyrrahd . DéuWFdeth%-ﬁnYél pyyidigylect i ve
Disord. 4, 249mdoph61£82), pdperBentyk| detehhaliropy¥redyl32, 313 (1986).

pli A T e SR

PCT/ US96/ 00041 dibenzazepinyl or quinolinyl, -187-
substituted with 0-4 C1-C3 alkyl, C1-C3 alkoxy or

halo groups:
R2 is hydroxy, hydrogen, cyano, C1-C4 alkyl, or (phenyl or
15 Dbenzyl substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy or halo
groups) ;
or R? is amino substituted with phenyl or benzyl,
substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy, halo or
trifluoromethyl groups;
20 or R2 is absent when the dotted line is a double bond;
R3 is C1-C4 alkyl,
substituted with 0~2 phenyl groups,
substituted with 0-2 C3-C3 alkyl, C1-C3 alkoxy or
halo groups;
25 or R3 is C1-C4 alkyl substituted with hydroxyimino or
hydroxy;
or R3 is phenoxy,
substituted with 0-1 methylenedioxy or substituted with
0-2 C1-C3 alkyl, C1-C3 alkoxy, trifluoromethyl or halo
30 groups;
or R3 is dibenzocycloheptenyl, benzodioxolyl, benzodioxinyl,
or dibenzocyclohexenyl;



oy ety 14 (i duasognery g i ne, my e round i |IIBMIHIINILIN

Patents 3,912,743 and 4, 007, 196. Reports of the drug's act'iviftytar® imn *
Lassen, Eur. J. Pharnacol. 47, 351 (1978); 5 Hassan, et al., Brit. J.
Cin. Phar macwb96ri®age 705 (1985); Laursen, et al., Acta PSTIISP0041Scand.
71, 249 (1985); and Battegay, et al., Neuropsychobiol ogy 13, 31 (1985).
Al'l of the U S. patents which have been nentioned above i n connection

wi th conpounds used in the present invent2® 10 are incorporated herein by
reference. I n general, conbinations and nethods of treatnent using

fl uoxetine or I i t r d. It wll be
under st ood by ‘?’ﬁeﬁ')s(g_lgl ?@%@e’a_glgpﬁﬁa%?' :ﬁ%%?’gg'f' t%eetrggr?%xﬁhds_ used_in the
present i nventbefirimidazabebl dingdolyd. bepzafngydal benzohienyie PhReGAING or s
of phar maceut i ¢flmorphelino, commonl y used, often because they are nore
readily crystald; v Ine 2 hen~fr . _&d |

cases, the use of t ‘ié’ég ggeng%%#{:glg Sgg‘% ?%'Z‘Htlébg eégsﬂ%%éa{:?séés
contenpl at &d in t h&EYFdoatkytabipnyer BRAC, akExstt ERifLugnpmeshyderred, and the
phar maceutical | y actifluabbeecitX,s lyldraky or trdfflubtométhmundsoaps; i ncl uded
in the nanes of th . ny ogage t he. . in the present
conbi nati on nugp, sluﬁsfhtéu??dngﬁtgngl 35&%&% §é§£%€(§%¢b§&ghysi cian in
charge of the case hexahygreponidariaosylt pe RiReFSzinpaybIrogwbeperti es of the
drugs in combination as sibkeituted with 0-2ct]ixcalkyli abso, adcghe
characterigtics of the sybject, i ncl udi ng di seases ot her than that for
whi ch the %Lysi cian is alih e_alﬁ‘%b qrhérégi)‘j‘%c‘i{'fet&ilegﬁ?u%ﬁftl i nes of the
dosages, and Provisied ghatcRt s motahalios Rpesrifdnoreretkivil-sbbspibtiated
here. 30 Dosagitergitli ddlennR2 {HmyardRy9f the drugs will first be given
separately; in,orger. t0.8r . i | for desjred conbi nat i on,
one woul d choo%lg ﬁgngufdefe'l nels_ (%'ré gg%i‘"in%f c?%gawh%?)ﬁr%onent drugs.

Fl uoxetine: from abhstitupedpoinh 62nphemnt andmps.35 preferred, from
about 10 t¥5 about 40 ny subeeltayed pfaieo-gde) -c3 fadkyyl ¢{iEs a%oxy,

obsessi ve- conpul si ve di sease, _fro bout to _about 80 ng once/day,
VO 96/ 22290 , H1e%r ' AR etRyL groURSET/ US96/ 00041
R° is C1-Cg alkyl or C1-Cq4 acyl;

or R3 is C1-C3 alkyl substituted with benzodioxinyl or
benzodioxolyl,
20 substituted on the phenyl ring with 0-2 C1-C3 alkyl, Ci-
C3 alkoxy or halo groups;
or R® is pyridinyl, pyrimidinyl, indolyl, benzofuryl,
benzothienyl, pyrazinyl, quinolinyl, isoquinolinyl,
pyridazinyl or quinazolinyl,

25 substituted with 0-2 C31-C3 alkyl, trifluoromethyl, C31-C3
alkoxy or halo groups;
or RS is
Y
B
30 VII

B is oxygen or sulfur;



R erred, from sbocs s 1o apour soas-sneaiiam 20 ™ ﬂﬁlﬂﬂﬂrllljlﬂlllllllll

from about 10 to about 150 ng once- thrice/ day; preferred from about
25 to about 125 ng 5 thrice/day; M | naci pran: from about 10 to
about 100WOg6/22390c - twi ce/ day; preferred, from about PEFUSBSMBHt 50 ny
tw ce/ day; Citalopram fromabout 5 to about 50 ng once/ day;
preferred, fromabout 10 to about 30 ng once/day; 10 Fl uvoxam ne:
from about 20 to about 500 ngy once/ dag¥3- preferred, fromabout 50 to
about 300 ng once/ day; Par oxetine: fromabout 5 to about 100 ngy

once/ day; y is I%r QEQE.B@Q wﬁi%ﬁﬁﬂﬁeé%ﬂt@z %Beuachﬂé) t9 whReR/ fayis
In nore genera he present

i nventi on ?)Efac‘ﬂ‘(? sit'ﬂgt%mé}%sta?gg grlgﬁafygtc&@dggﬁo réh%f?ﬁé%{)l?’it of the

above gui drdusdylamdinghoosi ng a dosage of the conmpound of Forrmula Xl

in the rangess taalfﬁﬁlidﬁ@%ﬁch combines RErAEheNai t¥Sodd @tahY o fwlite present
invention |s adm nistering a SRI" together with a

conmpourtd 2t o¥8 ﬁ&Fﬁﬁf‘ﬁgﬁ? ‘i°r‘l’péﬁ ®manner which provides effective |evels

of the two conpdundani nzahmwoatyihmwiecm decy\ lgxdiup;  the conpounds
concerned are gfally available and are nornally adm ni stered orally,

and so oral -adm nistration of the adj unctive combination is preferred.
They may be 25 adm nistered together, in a | e dosage form or may be
adm ni stered separately. adm ni stration is not the
only route or even the only For exanpl e, transdernal
adm ni stration may be very des~Nbl e fork subjecys who are 30 forgetful or
pet ul ant about taking oral nedici drugs may be

adm ni stered by one route, such a , and the ot her may be
adm nigg ered by the trans-dermal, percutaggeys, i ntravenous,
i ntranuscul ar, intranasal or intrarectal route, in particular
ci rcunst ances. The route of adm nistration may 35 be varied in any way,
linmited by the Physical properties of t he drugs and the conveni ence of
t he subject and the caregi ver. . WO 96/ 22290
PCT/ US96/ 00041 —(CHy)p
RS
-N
RT
15 IX
or
d)
20
(CH3) g
-N
\;
X

M is a residue which combines with the carbon atom to which
25 it is attached to complete an indanyl, indenyl, pyrrolidinyl,
tetralinyl, benzopyranyl, dihydroindolyl,
naphthodihydrofuranyl, benzodihydrothienyl,
benzodihydrofuranyl, benzodihydropyranyl,



adi unct i ve conbi natl on Lo be.adm i ot e ed a8’ a ot note < pLQHIIJm ||l| LI
othm s =

conposition, and so pharmaceutical . conposi tions incorporati*ng

SRI and a conmpound of 5 Fornula Xl| are inportant enbodi ments of the

pr esent iwe egi2pgn. Such conpositions may take any physi @er/Use00041

whi ch is pharmaceutically acceptable, but orally usable phar maceuti cal
conpositions are particularly preferred. Such adj unctive pharmaceuti cal
conpositions contain an effective 10 am20dt of each of the conpounds,

whi ch effective amount is related to the daily dose of the conpounds to

be” admi ni g iV i daily
doses of -both cghgﬂ‘)df@;&hﬂﬁ]lugfi ai nﬁggﬁractl on 98[5‘}? gfw}x}"g;al | y doses,
such as one- tH'thHeb‘F the s(!’éé'@sj‘“l%“% & REE | Y131 aé’&t‘!‘ﬂt%l%s%’d@ unit may

contain the enti resdbsmtutedomoheOﬂZ air€3cabkplindsio,and-@3 fadatxyon of the

dose of the ?ﬁfr&%lioﬁéiage uﬁi'np%(?ﬁﬂﬁ«c{f@g %1%&9 a\f.l.&fl daily take

one of the_conbina It's one nor e cont ai ni ng
onl'y the ofher conpltenedioxanoBheRcst DIBRY MRy Z@enﬁ’é Eé Rkt ai ned in
each dosage unit dgpewps; on the identity of the drugs chosen for the
t herapy, and tl}g oD §uch as the indication for which the
adj unctive th % I's, bel ng , given. As stated above, the

benefit of th& aé}'*én%? méiemeﬂapylzsrenrgspps eltenvk @rewPaugnent the
increase in avail abubstiturfed withede2 ani-C3 adkebi repivsi atkery domarone
caused by bhe SR o §grrpounds resulting in inproved activity-in treating
t he vari ous AGPY s described below in detail. The increase in
avai lability &F §§r§¥@)rﬁ n qombdaet with dhey atepore aftichnthey B agtpehedrred

aspe;:t ]gf tthe um\temm@me a Fﬂlﬁ:bbéﬁyl tdye dmgag&a@ihracenmo%&@lg?;hat hrmr eRIr apid
onse (0] actl sua ovi de W e
al one. o % Q?éler apet fe%eﬁf)pl?’?{rﬁglegnsp’ﬁv’t‘#?attgggt ?rémscr’ré‘?ﬁog?

descri bed at I1¥ngth above, conprising the conbined 35 administration of a
ser ot oni n16eupRf aépresénds to2;and a corrpound of Formula XlI, and the

met hod conpri % Qgpye@ents aaq*rgsrildu.sxé rv?h:.c%n comb:.ngg %%%”%hgf aggnﬁsnuéoawﬁlj.kh’ are
it is attached to complete a phenyl or naphthyl group,
substituted with 0-2 C1-C3 alkyl, C31-C3 alkoxy or halo
groups;
20 R8 is hydrogen or C1-C3 alkyl;
or a pharmaceutically acceptable salt thereof.
2. A compound of Claim 1 of the formula

X

0- (CH;) y-CH-CH»-R

'25 . XI
wherein r is 0-3;
X is hydrogen or hydroxy;
R is



T N eor, A

treatnment is to potentiate the action of serotonin reuptake i nhi bition.
Accordingly, specific nethods of treatnent, and t he conditions and

di seaseswooshzoereated therewith, of both 5 nethods wiPCT/EWMME sSed as
one, in the follow ng section. Pref erred pat hol ogi cal conditions
to be treated by the present treatnment nethods include depression,
bulim a, obsessi ve- conpul si ve di-88ase and obesity. Another preferred
condition nore specific to conbinations including preferably 10 dul oxetine

nd m | naci pran i's urinar i nconti nence.

Depression in it VR« ations has rece y one much nore visible
to the general -public § an it has preni ously een. It is now recognized
as an extrenely {5 d R>ng di sgrder and\q&e__j)(at afflicts a surprisingly
| ar ge fractio Zt he human popul ation. Suicide is the npst extrene
synmpt om of depressiongrhut mllions of people, noi quite so drastically
afflicted, live in msery and partial or - conpl ete usel essness, and

afflict their famlies as well by 20 their affliction. The introduction
of fl uoxethaedawtsd line bseaktdmtaughlldoukbiae oadt nent -of depression, and

d k d h
epressi VRS ?y hﬁ{cf%c 8 ago a[;]}re bl féyaséz-.rkegfl %&g%&@é hgat ed than

t hey were_ on ?) 'oxetine 1s in trials for the
treat ment 1312 APRIEPIRYand is likely to 25 become a marketed drug for the
pur pose. R3 is C1-CRepldydion is often associated with other diseases and

condi tions, 1&%‘5 )t d For exanpl e, i t is
associ ated w t?ﬂ Qﬁlﬁggnﬁyeglgei;?heﬁgmﬁ #W Al zhei ner' s

di sease; and with oPHRESIEMEEAWHIN O-2 QPBPO%”‘%R? Depr ession may al so be
associet edrvr? hsaldibenabcpﬂphepteﬁyb%:aMzoaﬁoﬁmylhe associated wth

behavi oragrpﬁ;oqse rrenXt aI retéglrhggf‘?ior%ghstt% (iur_r'_h%gl&ln cionbl nation with

head urjes, r oke ession in all its
vari ati onB’- %r’afiﬁ:ﬂqaf erred target of treatment with the 35 present
adj unctive t hesalpstimiteddwath @@nEasChi abkoxy, hydroxy Ogesagi.veieogpul sive

di sease appear a ~r_eat e S toms, generall
i nkeg by the 81kf1 3 G-R]! cyeidiny1a1k08}, HBHLCRiERG, SYTP g y

trifluoromethyl or trifluoromethoxy groups:
or R2 and R3 combine to form C1-C4 alkylidene,

substituted with 1-2 phenyl groups,
substituted with 0-2 halo groups;
provided that R3 is not halo- or trifluoromethyl-
20 substituted phenyl when R? is hydroxy;
A is a residue which combines with the nitrogen atom to which
it is attached to complete

25 ) VIII

M is a residue which combines with the carbon atom to which
it is attached to complete a benzopyranyl, naphthodi-
hydrofuranyl, benzodihydrothienyl, or benzodihydrofuranyl

30 group, wherein the spiro junction is not to an aromatic ring,



Y\?Qi?/ 22290uncont rollable urge to_perform needl ess!DC-rr{ :Jﬁglesll B“I“Hul]u"" "Ill " l"l ;
Acts of acquiring, ordering, cleansing and the |ike, beyond

rational need or rationale, are the outward characteristic of the

di sease. A bawibyermpdol i cted subject may 5 be unable to do acymssengediut
carry out the rituals required by the di sease. Fluoxetine is approved
in the United States and other countries for the treatnment of

obsessi ve- conpul si ve di sease and has-2en found to be effective.
Obesity is a frequent condition in the Arerican 10 population It has been

found that fluoxet 's'&%s%{:uté‘d‘%ﬁ'tﬁ 802 c1-CPeSko blﬁéﬁzytl% Wﬂ@r W th

the resulti-ng benefit to he circu atlon and heart -con as wel
as- general wel | halg; ﬂﬁ°‘=¥?ﬁf ener gy. Uinary i ncont| nence is
classified genar a phasmacéutdcallp accwmﬂweamtiﬂmam dependi ng on

whet her its root cause iS. 1&?@ [N es to
keep contral, or ¥ thg over ac wt?%#’lh %:dﬂsr%ggeg rl@%esggﬁlﬁgoxetine
controls > o9 °P‘§’pe§n‘?afD|9%‘@|1:?Fﬁ%n%epyr6r°1b’étﬁr<t>%es at once, and so is
i nportant to the many whocempdard ofoalabnm sl emeeiassi 1g wad 20 disabling

di sorder. glhe Rrg@g&éngggézgggiTquﬁﬁgilgre us .uI for treating

many ot-her dlseases di sor I'tions as weP set out
bel ow. "I n many casds, t ReComR@MYeoft 61pin i ihesedn Rete Of ‘Fogmula| BEE fi ed

in the | nternat i ongl. O assbhpeitid @ Clak Oiwvirases, rRDt{x Edidrogan(6£D), or
in the D gé} ggd Statistical Manual of Mental Disorders, 3rd
e

Ver si on ReV|s publlshedxg%)the Aneri can Psychjatric Association
(DSM. In such &ased, cemeourchosr Chahm chatheredbeRs is denzodioalyel ow

for the converdenenzo8ibkinynader R330s phenylJCRLERSHAN, ihGD1¥P6e2 & 296. 3,
DSM 296, 294'Eg£n£%%§1§ﬁyl 293.82, 293.83, 310.10, 318.00, 317.00
m grai ne Eartlcularly neuropathlc pai n bulima, 1CD

307.51, DSM 307.51 Ss@stl uted) whiirbn 8t 2 UGl -G iidkyAe ©1-Ghtedkouyeatsiimse
syndr ome, 18SM cyclodliyPlikoxy, haloAl®idhe),i epi£ldddoridenga, DSM 305. 00 &

303. 90 difluoromethyl, hydroxy or trifluoromethoxy groups:;
or substituted with 0-1 phenyl, piperidinonyl,
hexahydropyridazinonyl or piperazinonyl group,

substituted with 0-2 C31-C3 alkyl, oxo, C1-C3

20 alkoxy, halo or trifluoromethyl groups.

9. A compound of Claim 8 wherein R3 is phenyl or
naphthyl,

substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy. C4-Cg

cycloalkylalkoxy, halo, nitro, trifluoromethyl,

25 difluoromethyl, hydroxy or trifluoromethoxy groups;
or substituted with 0-1 phenyl, piperidinonyl,
hexahydropyridazinonyl or piperazinonyl group,

substituted with 0-2 C3-C3 alkyl, oxo, C1-C3
alkoxy, halo or trifluoromethyl groups.

30 10. A compound of Claim 8 wherein R3 is indolyl or

benzothienyl,
substituted with 0-2 C1-é3 alkyl, C31-C3 alkoxy, C4-Cg
cycloalkylalkoxy, halo, nitro, trifluoromethyl,

_ di:luoromethyl. hydroxy or trifluoromethoxy groups;

35 or substituted with 0-1 phenyl, piperidinonyl,
hexahydropyridazinonyl or piperazinonyl group,



-192- _tabacco_abuse, I1CD 305 1__.DSM.305 10 & 2

pani ¢ di sorder, |CD 300.01, DSM 300.01 & 300.21 anxiety, 1CD

300. 02, DSM 300. 00 post-traumatic syndronme, DSM 309.89 5

menory | BE9672280 294. 00 dementia of agi ng, | COPEHES6/00041 soci al
phobi a, 1CD 300.23, DSM 300. 23 attention deficit hyperactivity

di sorder, 1CD 314.0 di sruptive behavior disorders, 1CD 312 10

i npul se control disorders, |CD 312, 13¥-312.39 & 312. 34 borderline
personality disorder, 1CD 301.83, DSM 301. 83 chronic fatigue

syndrone PEEpR ithR ef RELh 6101 -BFVaBBAL 7 ox0, C1-C3 erectile
difficulty, DSM 302.72 15 anor,eéi a nervosa, | CD 307.1, DSM 307.10
di sorders of sl eep, 2Veg¥3ohato or trifluoromethyl groups. ., jsm
trichotill omania.20A compound ofu¢laie 10 woerebpRrds bengothienyX| | are

parti cul arghpstitute®wilehf ar2at] &4 allkegy! hey <yamags, of g so@ki ng cessation
or nlcotgne ﬁ%{hﬂéfmal m@en adn1n|stegfd in cgpﬁlgatlon wth a

ser ot oni n YEABPLREL 2Rt BRIO TR ST EIWRF REEFYENOFhis 25 treat ment
nethod, angifheoromethiotyr groops net hods and fornulations, are as
descri bed abovgy Thg UStadind B2 P1£8FM0 wherEHRBINGS iWably$RI's in

subj ects striviln t$ 51?P1u§e of tobaCﬁg orﬁg;c tine rovi des _
surpri si ndf 5&6&‘8?% FAth 159 GLTGR iahoRY « t b kY&m h#1t8 and damagi ng
synpt ons a@fycl6alkyrdliady,ebbdo, imidnedi ngifitucxorerhyd, orrritability,

cravi R, crifﬁﬁSFéﬁééﬁ%iipBgﬁng1 anxi ety, depression in many forns,

inability to cqoncentrate, the_ljke. Thus, the control or
el i mi nation of tei gftt CERNNG, of hElamjlebegRdBIRothPE FOrMtadf AR from or
reduct i on 20fist obaEoxmulra MIC®ti ne use is a 35 particularly val uable and

gaegeer_red benehigt Of LOfpdiif QF Blaim 1 GHERE:S MU kBsCQMDI Nation Wi th
benzopyranyl, benzodihydropyranyl, naphthodihydrofuranyl,

15 Dbenzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C31-C3 alkyl, oxo, C1-C3 alkoxy,
pyrrolidinyl- or piperidinyl-C1-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy, benzyloxy, phenyl or halo
groups.

20 15. A compound of Claim 14 wherein the group completed
by M is substituted with 0-2 alkyl, alkoxy, oxo, phenyl,
halo, phenoxy or benzyloxy groups.

16. & compound of Claim 15 wherein M completes a
. benzopyranyl, benzodihydropyranyl, naphthodihydrofuranyl or

25 Dbenzodihydrofuranyl group, substituted with 0-2 oxo, alkoxy

or phenoxy groups.

w0 96/ 22290 et oSAHI LI

17. A compound of Claim 14 wherein M completes an
- indenyl, tetralinyl, benzodihydrofuranyl or
naphthodihydrofuranyl group,

30 substituted with 0-2 C1-C3 alkyl, oxo, C1-C3 alkoxy.
pyrrolidinyl- or piperidinyl-Ci-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy, benzyloxy, phenyl or halo
groups.

18. A compound of Claim 17 wherein the group completed

35 by M is substituted with 0-2 alkyl, oxo, alkoxy, phenyl,

halo, phenoxy or benzyloxy groups.



"o3. " The_compounds of Eormila X1 ace UE’SILPS?ﬁiﬂWﬂEI ST
i nportant therapeutic purposes, as well as in conbination ssand

in nicotine withdrawal or snoking cessation cases. In part [ cuI ar, t he
conpounds ar avorgédrazadel e for 5 binding, blocking or nodul ati RETAURNE10t oni n
1A receptor, and for the treatnent or prophylaxis of conditions caused
by or influenced by defective function of that receptor. In

particular, the conpounds are useful for-288tagonism at the serotonin 1A
receptor and accordingly are used for the 10 treatnent or prevention of

condi tions caused by oraalds@uad of cia/m?&@e&ﬁéy&@ceaevbwu fcénﬂﬂteted

receptor. articylarl unds are _use
treat ment of ®¥xMet§ s "ﬁ%ﬂé&?gn""ﬁi//&eﬁt 8?? ggﬁ‘%gﬁr"tﬂ}%mxy grfr°§‘8?‘ders
psychosi s, sleep d28or dereymppastr of Oldin it whibh s si@Sders)-Tekdral

dysf unct i on, %abr%ié@m_ (Ker(?r4’-ﬁél:‘%@lenedx%ﬂén%l%%éf‘fdﬁx-@@l@beSi ty,

subst ance abuse sessi v u SV |s ase anl er and
m graine. > -propméet‘? Sdrid- ?'f% dRGety E’Gﬁb‘c}rﬁ(ts FIF° Sor der ,
may be partich.I ar lpiperddimied ' Fpl c-@vpeeipannl wot h(zshe(pr)ei;em 20 conpounds.

The Sublect | SxBRigiubl). £XBL ARSI A benzoBl ARRRTLEGn Al . Al Lot | 0a

Manual of Menta sorders Aer i can_. Psychi at rki
Associ ati on, WHPERLAIN] 5¥dpr ?égr%ﬁ’ﬁﬁcﬂt fruﬁdg?a’f‘!@er‘:'&ﬂéﬁ@ﬁ& 101075 U pamd -
further paalliccuheréyf not ed di sorder is depression and the group of 25

depressi ogyrel at ed gl SOAd‘?‘{?]“g‘} ol 8? ﬁiiﬂﬁ S ARSI SR gba&rﬁ dMy-1-

di scussi on of %ggunct ive g uni ue corrbl nati on
of phar macol odingaly peBpkrds (3.4~ 'p%}w@gseéaowwwyédmaaﬁa@nbrw(}ﬁﬁa
Xl permt tledpanol, CREIGURIS1E 04 bindsigdobip) a3 e, hlGle.hitdﬁo-mHtaneousl y

Syndr ons s baRosgtoPlpEIeas 3o Tﬂﬁ?ﬁﬁﬁ“f@iékﬁgr?i*’“bpa’%?"g el
property of th‘@séorrpbuh'dé“ indely @xﬁdb cldsmgRhoxysRigio-i on of the condition
is believag tqmzaddn@amﬂan-uhem 4 JpipRirdien) fdHdnel-noRypy eperty. Thus,

G St B ES LARREBy SedbtRE B oS T Sormone
. A compound of Claim 1 which is (28)-(-
1ndolyloxy) -3- (4-methoxysp1ro[benzodlhydrofuran—l(3H).4'—
piperidin]-1’-yl)-2-propanol, 1-(4-indolyloxy)-3-(4-

20 methoxyspirol[benzodihydrofuran-1(3H),4'-piperidin}-1'-
yl)propane or {(28)-(-)-1-(4-indolyloxy)-3-(5-
methylspiro[benzodihydrofuran-1(3H),4'-piperidin]-1'-yl)-2-
propancl or a pharmaceutically acceptable salt thereof.

23. A compound of Claim 2 which is (28)-(-)-1-(4-

25 indolyloxy)-~3-{(4-(2-naphthyl)piperidin-1l-yl)-2-propanol, -
(28} -(-)-1-(4-indolyloxy) -3~ (benzol[elspiro[benzodihydrofuran-
1(3H),4'-piperidin]-1'-yl}-2-propanocl or (2S}-(+}-3-[4-{7-
chloro-3-indolyl)-piperidin-1-yl]-1-(4-indolyloxy)-2-propanol
or a pharmaceutically acceptable salt thereof.

30 24. A compound of Claim 2 which is 3-{4-(6-chloro-3-
indolyl)piperidin-1-y1l1-1-(4~indolyloxy)propane, 3-[4-(6-
chloro-3-indolyl)-1,2, 3, 6-tetrahydropyridin-1-yl}-1-(4-
indolyloxy)-z-propahol or 3-[4-(6-nitro-3-~indolyl)-1,2,3,6-
tetrahydropyridin~-1-y1l]-1-(4-indolyloxy)propane or a

35 pharmaceutically acceptable salt thereof.

25. A compound of Claim 2 which is (28)-(-)-3-[4-(6~
nitro-3-indolyl}-1.2,3, 6~tetrahydropyridin-1-yl)-1-(4-




S Tvickaaam Y | 11111111111 etz S
adm nistration, to prbdvite 'toftrdl bf the Hosage and st abi| i%fjof,ﬂe

product in shipnent and storage, and the pOiRasaivtioiet FEGE -y 1P Lo

are enti Wel9gr2220¢l i cable to the ConMpounfiBr CifimiE)r NupAPCT/USHGHRMEIGR .55
conposi tions, conprising at | east one ppaRABSEHS | palbY..ACeepigbl.e....
carrier, are valuable and novel becaus

P 0 ..hu presence-of they ..
B Ap#;\?ﬁacé ‘f‘i”gél""dﬁ%%bfs\_etds ar e

conpounds of Fornul a | therein. -2P8houg
wel | aware 10 of many effective ways to formutatre phar maceuticals, which

technol nglnd'iél,ﬂ%@%/)Cébbfoﬂé}xélh%rpr(% D} - CYMQURESer SOWrometfiy $C34SSI on of _
t he subj ec e e convgnl ence (if t he reader.

t | | i.'yen here for the
The usual "%ﬁ?&dflgﬁgf%’rrﬁﬂ' tlﬁér"l'ﬁééﬂn‘?‘hly&t?é‘?/ﬁé eRETRAUC18%s8i ence and the
usual typpharacswgically carceprpbbe sakwd,thereoifncl udi ng tabl ets, chewabl e
tablets, capses, »phdtheBsutical ROMSBEEFfin W&'Qi‘ﬁ ntranasal sprays
or powders, troches, suppositories, . t ransder na al ches and
suspersi oRBarpareuticgliyv agc p&@h’éﬁs???’b\%’" %n?ﬁFhP’r?"gtmaé!S‘oét 0.5% t o "about
50% of 20commowmhpdualiaim .0t al , dependi ng on the desired dose and the
Lype of ' composyf] Of, kpaBiabeth calnopBLIL: B dohpregipeWd hovever, is

best defined as the ective anmpunt, t}] . anount of each
compound RRATIAGRUSGICARLLY taRFePSEDLBICHESEET or eycipientyFnéc® in need of such
t r eat ment compmural tofvCcigimf2 25 t he conpounds do not depend on the nature of
e CRIPOS L ofe, B FRarhlEeGONRASIdhgaRs Al sy {of Tl ated sol el y
for convenl ence and econony. Any conpound nay be riul ated in any
desired fBRMRACREAFBLLY | dfFertabdedraryiey @F srcypisnt @md @  conpositions
will be peompalad ofothaswd by sonme typical 30 fornulations.

Capsul es are p";éa_parp‘egpghglﬁ%é%g h%é)&%gg?y%ql ‘@ohglriisin sui tabl e dil uent

and filling the prap anour xture in ca%saul es. The usual
di | uent s PRRIMRREUCIEALIY ARRERtGP1e carminr fresxsikients apdapch of many

di f f e¥%ent cémpsima pEwWwdbasd 13.
30. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier or excipient and a
compound of Claim 14.
31. A method of affecting the serotonin 1A receptor
20 which comprises administering to a subject in need of such
treatment an effective amount of a compound of the formula

X

O~ (CH2} ,~CH-CH»- (CH2) o-R

Wi

XII
25 wherein r is 0-4;
s is 0-1;
D is a residue which combines with the carbon atoms to which
it is attached to complete a pyrrolyl, imidazolyl, pyridinyl,
pyrazinyl, pyridazinyl or pyrimidinyl group;
30 wherein X is hydrogen, phenyl, hydroxy or methoxy;
provided that X is hydrogen or phenyl when r is 0;
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35 cellul ose, especially crystalli ne and microcr ystal li neA Illllllﬂﬂu"“
sugars such as fructaose mannitol and_sucrose, .grain mlmlllllf
* c L M s *

edi bl e powders. WO 96/ 22290

PCT/ US96/ 00041 -195- Tabl et s
are prepared wpedi229et conpression, by wet granul ati on, ROT/US6/00041
granul ation. Their fornul ations usual Iy incorporate diluents, binders,

| ubricants and disintegrators as well as the conpound. Typical diluents
5 include, for exanple, various types of -8l@rch, | actose, manni t ol ,

kaol i n, cal ci um phosphate or sulfate, inorganic salts such as sodium
chloride and pgwlgred sugar. Powdered cel lul ose derivatives are also
useful. Typical tablet bi nders are substances such as starch, gelatin

and sugars 10 such as |actose, fguctose, glucose and the like. Natural and
synthetic guns are also c i,Bnt, includj caci a, al gi nat es,

nmet hyl cel | ul ose, pol yvi nyl pyr/Ql igR ne and/the K i ke. Poly e
glycol, ethyl cefhukose-gnd waxex can al sg sejygs as bindgrs. 15 5 A
| ubricant is necessary iN | er3 f Qrnul Rtion yo , preven{\;gﬁlpablet
and punches from sti cki ng\- he die. The ubricant is cho from such
slippery solidilas talc, gpyMagnesi um and qﬁ&ciun1stearate,-s aric acid
and hydr ogenat ed vegeta%Fe oils. 20 Tabl et disintegrators are
subst ances %hi ch swel | when wetted to break up the tablet and rel ease

t he conmpound. Theydotted ﬂﬁhéd%SHrﬁrdi&&QGnaﬂdtﬁﬁ)leCBEhﬂ} oses, Ftl g: InsI and
guns. More P i A or tatq starches t hyl cel L ul ose,
agar, bentoni t%, a{m%)ﬁgggflbﬁ?%g‘e,%ﬁgd\%&gggﬂ Jaqelfraézlmgporﬂ%%s‘ no-ox
cation-exchangBY¥€8§M%L al ginic acid, guar gum citrus pulp and

car boxynet hyl cel | ul mestiftatedxairh €-1phehel usebenag1V\gtdup or @s4sogicyn

|l auryl sul{gte. 1xvl, BQLELI aénq ai.Lons of ten used to protect an
active ?hgredié%gq%FoqﬁtEé g%%o gI% gé?%i%a%ﬁﬁ?ents of the stonmach. 30
Such formul ati ons are cr8ECEIPh§nYbAY henayi ogteuridsagebsvituted wikhh a
filmof a polymer which 6 icgsobubdlierli,nhatbdi €riflucebMietBAIERIY ©) -2Rd
sol uble in basic enviroqﬁ52&§.g§ggﬁgjary
or Rl is
15

{(CH2)n

(CHz)m

VI

n and m are independently 4-5, and the group of Formula VI
20 may be substituted with 0-1 oxoc group and 0-2 C1-C3 alkyl,
C1-C3 alkoxy or halo groups;
or Rl is c3-C4 alkyl,
substituted with pyrrolyl, adamantyl, furyl, thienyl,
pyridinyl, morpholinyl, piperidinyl, tetrahydropyrrolyl,
25 ~ piperazinyl, tetrahydrofuryl, benzazepinyl,
dibenzazepinyl.or qQuinolinyl,
substituted with 0-4 C31-C3 alkyl, C3-C3 alkoxy or
halo groups;
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nmet hyl cel | ul ose acetate succi nate. Tabl ets are often ‘coated with
sugar as a flavor and sealant, or with filmform ng protecting agents

t o nodi f WO 9622290 WD 96/ 22290 PCT/US96/00041

PCT/ US96/ 00041 - 196- di ssol ution
properties of the tablet. The conpounds nay al so be fornul ated as
chewabl e tablets, by using |arge ano@dts of pl easant -t asti ng substances
such as mannitol in the formul ation, as is now well-established

practice. gbngg qg};dr?,?i giééﬁ‘?d’eé/‘% RQ?%QEI eé d(%lf,&rlrmg@t twr gral so now

frequentlé (ﬁéect consunes EPge form
and eRgot FURREigred vl 02 SaaF3 ARG s GRrE3 oB RS OFh
bot hers sggBupsiy ects. Wien it is desired to adm ni ster the

nbi b b d
oo T & i Unstth Py o el
addi ti®n -of wafeRstiFutedswiths T?elcth‘ﬁé pdkvt . G3-6Bt ppkoxy. hadePrni sci bl e

supposi tory bagg&mhgg gPsdgd;cul arly, pol yet hyl ene gl ycol s of
use, _al.so Tr ansder nal

vari ous nnle Iar hts,are .n

pat ches h&%e e’c:% Y"aﬁnrtelbeerﬁmtsecl E’mq—yﬁ (?aldf')vb{’ﬁe}fp%ddnprl se a

r esi nous rrp%sq-'l'r%ai whi ch_t he drugs will dissolve, or partially
di ssol ve, whi chubst iwitéd @ith gcprﬁmylv\b;ﬂguiq@e skin by a filmwhich

pr ot eﬁ’s the 20 Com&':. \:{EQ& g@pyo_ga#i g&ﬁ %eeﬁegmw tg} field

recently. OQther, nere conmplicCa patc al’'So in use,
particul arly those bl gyospsenbr ane pi er ced with pores through which
the drugsogr g3 plemed-day alkfDt skbstitudeli #ith Aydroxyimike &0l | owi ng typi cal
formul ae g <§ $I’OVI ded for the I nterest and information of the
phar maceut¥ 8aP*%ti ent i st . Formul ation 1
Hard gel aprnR%aq&mmcaye prepared using the foll ow ng

15 substituted with 0-1 methylenedioxy or substituted with

0-2 C31-C3 alkyl, C31-C3 alkoxy, trifluoromethyl or halo

groups:;
or R3 is dibenzocycloheptenyl, benzodioxolyl, benzodioxinyl,
or dibenzocyclohexenyl;

20 or R3 is phenyl, naphthyl, tetrallnyl tetrazolyl,
benzimidazolyl, indolyl, benzofuryl, benzothienyl, piperidino
or morpholino,

substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy, c4-Cg
cycloalkylalkoxy, halo, nitro, trifluoromethyl,

25 difluoromethyl, hydroxy or trifluoromethoxy groups;

or substituted with 0-1 phenyl, piperidinonyl,

hexahydropyridazinonyl or piperazinonyl group,
substituted with 0-2 C1-C3 alkyl, oxo, C1-C3
alkoxy, halo or trifluoromethyl groups:

30 or R2 and R3 combine to form C1-C4 alkylidene.

substituted with 0-2 phenyl "groups,
substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy.
halo or trifluoromethyl groups:
RS is C1-Cg alkyl or C1-C4 acyl:

35 or RS is C1-C3 alkyl substituted with phenyl, benzodioxinyl

or benzodioxolyl,
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(my/ capsul &) ——Sxanple 63 AW IIIIHIII-'

Starch, dried 200 ny Magnési tim st dar it e*
10 ngy Tot al 230 ny WO
96/ 22290 WO 96/22290 PCT/ US96/ 0 (REFAUS6/00041

-197- Formul ation 2 A tablet is
prepared using the ingredi ents bel ow 5

Quantity -212- (ng/ capsul e)

Exanpl e .89 10 ngy Cel | ul ose,
mcrocrystalline gypstituted orf@@eBhenyl ring w§th'01§1d¥4@§'QQkyiUﬂﬁﬂ-

10 ng 10 Stearlika0|d hal

Tot al OXy or Rhalc groupsi po5 py The conponents are

bl ended and cosprRssedpywidinyd,t pheeyl, naphthyh, weetgtaligya25 ng. 15
Formul ation 3 pyrlmzdlnleafﬁéﬁﬁgl e@%ﬁz&fﬁ?ﬁ@ nb@ﬁzé@hﬂ@#ﬁﬁ: g&&h¥§nyl

ngr edi ent,_ are made as QWS:
iOgng '5 qu%gq%ggwl, isoquinolinyl, pyrlda21nyl orrghlnazoisnﬁb

M crocryst al | i ne ceduhgitdsvted with 0-2 C1-C3 38kyg, trlfluoromethyl C1-C3
alkoxy or halo groups:;
or RS is

N/

10 B

VII

B is oxygen or sulfur;

Y is a residue which combines with the atoms to which it is
15 attached to complete a triazolyl, imidazolyl, thiazolyl or

pyrrolyl ring:

A is a residue which combines with the nitrogen atom to which

it is attached to complete

a) an azabicyclo{octyl, nonyl or decyl) group:;
20 b)

VIII
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Magnesi um st ear ate 0.5 ngy ' ‘ralc

1 ny Tot al 100 ng 30 The
active iwgregde®ot, starch and cell ul ose are passed PCT/GRPGMA0042 No. 45
nmesh U. S. sieve and m xed thoroughly. The aqueous sol ution containing
pol yvi nyl - pyrrolidone is m xed with the resultant powder, and the

m xture then is passed t hrough a3~ 14 nesh U. S. sieve. The granul es
so produced 35 are dried at 50[err]C and passed through a No. 18 nesh U.S.
Si eve. The sodigym car boxynet hyl starch, magnesium stearate and talc,
previ ously passed through a No. 60 nmesh U. S. sieve, WO 96/ 22290
PCT/ US96/ 00041 -198- are then added

t-0 the granul es which, after nixyﬁ-fcg°§* reonpressed on a tablet machine
to yield tablets each wei ghing _ . 5

Formul ation 4 Capsul e aining 30 ng of active
i ngredi ent, are made as fol | o R Exanpl e 196
30 ng 10 Starch 59 ny
M crocrystalline cellul ose . £ ny Magnesi um
st ear ate 2 ng - Tot al
150 ny 15 or The active ingredient, cellulose, starch, and nagnesi um
stearate are blended, passed through a No. 45 nesh U.S. si eve, and
filled into hard gelatin capsules in 150 ny
d)
(CH»)
-N
Q
10
X

M is a residue which combines with the carbon atom to which
it is attached to complete an indanyl, indenyl, pyrrolidinyl,

15 tetralinyl, benzopyranyl, dihydroindolyl, naphthodi-

hydrofuranyl, benzodihydrothienyl, benzodihydrofuranyl,
benzodihydropyranyl, naphthodihydrothienyl, or
naphthodihydropyrrolyl group wherein the spiro junction is
not to an aromatic ring,

20 substituted with 0-2 C1-C3 alkyl, oxo, C1-C3 alkoxy,
pyrrolidinyl- or piperidinyl-Ci-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy, benzyloxy, phenyl or halo
groups; : '

. P represents 0-2;

25 R6 and R7 independently represent phenyl groups,
substituted with 0-2 C1-C3 alkyl, C31-C3 alkoxy or halo
groups;

or R® and R7 combine with the atom to which they are attached
to complete a fluorenyl or dihydroanthracenyl group;
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quantities. 20 Formul ation 5
Suppositories, each_containing 5 _ng of active Lngredie “I,II“"'" MH!MIHEI!II
fol | ows: Exanpl e 126 * coL ng
Saturated fatty acid glycerides 2.000 ngy Tot a

2,005 ny wo 62290 1he active ingredient is passed throughrornsesnessy nesh .
U.S. sieve and suspended in the saturated fatty acid 30 glycerides

previously nelted using the m ni mum heat necessary. The m xture is then
poured into a suppository nold of nemimal 2 g capacity and allowed to
cool . WD 96/ 22290

PCT/ US96/ 00041
Formul ati on 6or R® and R§u§ﬁ8ﬁ§$?ﬂﬁshygﬁeﬁeEtNREﬁW*Pﬁa iba$mftﬂ“s§cPP5

i ngredi ent l;per 5 mM dose, are nade as foll ows: 5 Exanpl e 154
10 ny g cepiédBdtar goyynethyl cellul ose 50 ny
Syrup

Benzoi c i d
sol uti on Q represents a regidye yhich co%blnqﬁ Yith the atoms to Whach
g.v. 10 5 itCbscattached to complete a phenyl or naphthyl ggroup,

Purified water to s@bsdituted with 0- 2 C1-C% alﬁﬁi C1-C3 alkoxy Benhagbi ve
i ngredient is passed through a No. U S sieve and mxed with

t he sodi um car boxy®E?¥R%: cel | ul ose 15 and syrup to forma snooth paste.
The benzoi ¢ a&Pdischyddcgen or cft+Caalkyde color are diluted with a portion

of the water @Qda pharmaceutically acceptable salt thereof.

10 32. A method of Claim 31 wherein the compound is a
compound wherein r is 1-3, s is 0, X is hydrogen or hydroxy.
and D completes a pyrrolyl group. _

33. A method of Claim 32 wherein the compound is a
- compound wherein R is of Formula III or Formula V.

15 34. A method of Claim 33 wherein the compound is a
compound wherein R is of Formula Vv and A is of Formula VIII,.
' 35. A method of Claim 34 wherein the compound is a
compound wherein M completes a benzopyranyl,
benzodihydropyranyl, naphthodihydrofuranyl,

20 benzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C3-C3 alkyl, oxo, Ci-C3 alkoxy.
pyrrolidinyl- or piperidinyl-C1-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy. benzyloxy, phenyl or halo
groups.

25 36. A method of Claim 35 wherein the compound is a
compound wherein M completes a group which is substituted
with 0-2 alkyl, alkoxy, oxo, phenyl, halo, phenoxy or

* benzyloxy groups.
37. A method of Claim 33 wherein the compound is a

30 compound wherein R is of Formula III and R3 is benzodioxolyl
or benzodioxinyl; or R3 is phenyl, naphthyl, indolyl or
benzothienyl,

substituted with 0-2 C31-C3 alkyl, C3-C3 alkoxy, C4-C8
cycloalkylalkoxy, halo, nitro, trifluoromethyl,

35 difluoromethyl, hydroxy or trifluoromethoxy groups;
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added, with Stirring. Suficient vater is then added t gtlon“m“mmﬁ“]”muu“l

reqU|red vel-une.

i ntravenous fornul ation nay be prepared as foll ows: Exanple 189
10 ngy | sotoni c saline 1,000 m

WO 96/ 223896122290 PEIUS9480641 0004 1

- 200- d ai ns 1. A conpound of the
formula J[err] 5 wherein r is 0-4; s is 0-1; Dis a

resi due whi ch conbines with the carbezstons to which it is attached to

conplete a pyrronI i mdazolyl, pyridinyl, 10 pyrazinyl, pyridazinyl or

pyrim dinyl Y@ﬁ[ | i n, n roxy or methoxy;
provi ded t hat %@psuﬁsaro en gvr >éhh§an&Kvﬁ1?§q' P Eggﬁyélnor}éq [err]
hexahydropyrlda21nonyl or plperazlnonyl group,

substituted with 0-2 C3-C3 alkyl, oxo, C1-C3
alkoxy, halc or trifluoromethyl groups.

5 38. A method of Claim 31 wherein the compound is (28)-
{-)-1~(4-indolyloxy)-3-(4-{3,4-methylenedioxy)phenyl) -
piperidin-1-yl)-2-propanol, (2S)-{(-)-1-(4-indolyloxy)-3-
tspiro[lﬂ=indene-1,4'—piperidin]-l'-yl)—z—propanol or (ZS)—(;

. })-1-({4-indolyloxy) -3~ (S-methoxyspiro{benzodihydrofuran-~
10 1(3H),4'-piperidin]-1'-yl)-2-propancl or a pharmaceutically
acceptable salt thereof.

39. A method of Claim 31 wherein the compound is (2S)-
(-)-1-(4-indolyloxy)-3-(4-(3,4~ethylenedioxy)phenyl) -
piperidin-1-yl)-2-propanol, (2S}-(-)-1-(4-indolyloxy)-3-(3,4-

15 dihydro-2-oxospiro[naphthalene-1(2H),4' -piperidin]-1'-yl)-2-
propanol or (2S8)-(-)-1-{4-indolyloxy)-3-(4-methoxyspiro-
[benzodihydrofuran-1(3H),4'-piperidin] -3-one-1"'-yl)~-2-
propanol or a pharmaceutically acceptable salt thereof.

40. A method of Claim 31 wherein the compound is (2S)-

20 (=)~1-(4-indolyloxy)-3-(4-methoxyspiro[benzodihydrofuran-
1(3m,4'-piperidin])-1'-yl)~-2-propanol, 1-(4-indolyloxy)-3-{4-
methoxyspiro[benzodihydrofuran-1(3H),4'-piperidin]-1'-
yl)propane or (2S})-(-)-1-(4-indolyloxy)-3-(5-
methylspiro(benzodihydrofuran~1(3H),4'-piperidin)-1'-yl)-2-

25 propancl or a pharmaceutically acceptable salt thereof.

41. A method of inhibiting the reuptake of serotonin
which comprises administering to a subject in need of such
treatment an effective amount of a compound of formula

30
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or benzyl group or 0-4 C1-C3 al kyl, Cl1-C3 al koxy or hal*o groupsw

whi ch phenyl or benzyl group is substituted W th 0-2 C1-C3

al kyl, hal o, v bddabser onet hyl or Cl1-C3 al koxy gr oppppsssossnr Rl
i's WO 96/ 22290 PCT/ US96/ 00041
-201- [err] n and mare independently 4-5, and the group of
Formula VI 5 may be substituted with 0--Riagxo group and 0-2 Cl-C3 al kyl,

Cl- C3 al koxy or hal o groups; or Rl is C1-C4 al kyl, substituted
with pyrrolyl, furyl, thienyl, pyridinyl, X “nor phol i nyl

pi peridinyl, tetrahydropyrrolyl, 10 era2|nyl t et rahydrofuryl,
benzazepi nyl , dlbenzazeplny g I 1

substituted with 0-4 C1-C3 al kyl . bcgé’?ﬁq i 25133’

N
|
H
XIII
wherein r is 0-3;
X is hydrogen or hydroxy;
5 R is
-N N-R3 -N/--\A
or N———"
Iv v

10 the dotted line is an optional double bond;
R2 is hydroxy or hydrogen, or is absent when the dotted line
is a double bond:;
R3 is C3-C4 alkyl,
substituted with 1-2 phenyl groups,
15 substituted with 0-2 halo groups;
or R3 is dibenzocycloheptenyl or benzodioxinyl;
or R3 is phenyl, benzothienyl, naphthyl, indolyl or

piperidino, )
substituted with 0-2 C1-C3 alkoxy, hydroxy, cyano, C1-C3
20 alkyl, C4-Cg cycloalkylalkoxy, halo, nitro,

trifluoromethyl or trifluoromethoxy groups;
or R2 and R3 combine to form C1-C4 alkylidene,
substituted with 1-2 phenyl groups,
substituted with 0~2 halo groups;
25 RS is phenyl, phenyl-C1-C3 alkyl, or diphenyl-C1-C3 alkyl,
substituted with 1-2 halo, C1-C3 alkoxy or
trifluoromethyl groups:
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halo groups: i 2 ls Mydroxy, hydrogen, ovano. c1-os ol it | N HRHRRINA I

groups) ; or R is am no substituted with phenyl or benzyl.

substituted with 0-2 C1-C3 al kyl, C1-C3 al koxy, halo or trifluoronethyl
groups; WbeMadg2 i S absent when the dotted line is a degipussduood; R3
Is C1-C4 al kyl, substituted with 0-2 phenyl groups,

substituted with 0-2 C1-C3 al kyl, Ci1-C3 al koxy or hal o
groups; 25 or R3is Cl-C4 al kyl subsgituted with hydroxyimno or

hydr oxy; or RB I S phenoxy. substituted with 0 1 net hyl enedi oxy
ar substituted wit C K C3 alk trifl yoromet hyl
or halo 3c¢® is 2 r&?bﬁ‘b% which 89%%%“?'% "‘H‘It%l ¥§80m‘? r‘%e‘f&‘og’ oxol yl ,
benzodi oxiitylis attached|itsespopjetehexenyl ; V\D 96/ 22290

PCT/ US96/ 00041 -202- or RBis
phenyl, naphthyl, tetralinyl, tetrazolyl, kenzi m dazol yl, indolyl,
benzof uryl, benzothienyl, piperidj norghol i no,

substltuted with 0-2 Cl1- c3 al kyl
cycl oal kyl al koxy, halo, nitrag, t
hydroxy or trifluoronethoxy group

di fl uoronet hyl ,
or substituted with 0-1.

phenyl , pi peridi nonyl, hexahydr opyri dazi nonyl or piperazi nonyl
group, 3 substituted with 0-2 Cl-C8I®F kyl, oxo, Cl1-C3 10
al koxy, halo or trifluoronethyl groups provided that R3 is not hal o-

%g LLLL:ﬁ ﬁ%?%% s3 bStI%S%P EOHB féh.@ne ca¥bdn Jt%grgxywhlch or R2 and

it is attached to complete a benzopyranyl, naphthodi-
hydrofuranyl, benzodihydrothienyl, or benzodihydrofuranyl

10 group, wherein the spiro junction is not to an aromatic ring,

substituted with 0-2 C3-C3 alkoxy. benzyloxy, phenyl or
halo groups:

or a pharmaceutically acceptable salt thereof.
42. A method of Claim 41 wherein the serotonin 1A

15 receptor of the subject is also affected by the compound.

43. A method of Claim 42 wherein the compound is a
compound wherein r is 1-2.

44. A method of Claim 43 wherein R is of Formula III or
Formula V and A is of Formula VIII.

20 45. A method of Claim 44 wherein the compound is a
compound wherein R is of Formula III, and R3 is phenyl,
naphthyl, benzothienyl or indolyl,

substituted with 0-2 C1-C3 alkoxy, C1-C3 alkyl, C4-Cj
cycloalkylalkoxy, halo, nitro, trifluoromethyl or

25 trifluoromethoxy groups.

46. A method of Claim 44 wherein the compound is a
compound wherein A is of Formula VIII and M completes a
naphthodihydrofuranyl or benzodihydrofuranyl group,

substituted with 0-2 C31-C3 alkoxy, benzyloxy, phenyl or

30 halo groups.

_ 47. A method of Claim 45 wherein the compound is a
compound wherein R3 is indolyl or benzothienyl, substituted
with 1-2 C1-~C3 alkoxy, C1-C3 alkyl, Cg-Cg cycloalkylalkoxy,
halo, nitro, trifluoromethyl or trifluoromethoxy groups.
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R5 is Cl1-C6 al kyl or Cl-C4 acyl; . or R5 is Cl-C3 al kyl substrtute
benzodi oxi nyl or benzodi oxol yl, 20 substituted on the phenyl ring
with 0-2 Cﬂ'Q3oﬂh§%h’ Cl- C3 al koxy or hal o groupspcrusos®dodrdS | S
pyridinyl, pyrimdinyl, indolyl, benzofuryl, benzot hi enyl, pyrazinyl,
qui nol i nyl, isoquinolinyl, pyridazi nyl or quinazolinyl, 25

substituted with 0-2 C1-C3 al kyl, trlfluogpggthyl Cl-C3 al koxy or
hal.o groups; or RS is [err] B is oxygen or sulfur;

WD 96/ 22290 PCT/ US96/.00

- 203- Yis a rédud MREPARIBMGIED 4R vhenRim thRs COBPUML 1 S (t?é?%'

attached to compl€t-el 4z indpdybdx),-3i-tdd 42 onaphthyili pipeyidior-1-y1lpy2+ ol yl

ring; Ais 5§gﬂc;§_ue (28} C - £oigng s gt fb,hneg,m(i,gggg(b]%rﬂ%to which 5 it
| s attached to CO drofuran)1(3H7n4§Egipe 1d1 Sogt vl) Qngopanofegy[)
group,

' 5 (ZS)-(+) -3-(4~(7-chloro-3-indolyl) -piperidin-1-yl}-1-(4-
indolyloxy)-2-propanol or a pharmaceutically acceptable salt
thereof.

-49. A method of Claim 42 wherein the compound is 3-[4-
(6-chloro-3-indolyl)piperidin-1-yl]-1-(4-indolyloxy)propane,
10 3-[4-(6-chloro-3-indolyl)-1,2,3,6-tetrahydropyridin-1-y1]-1-
{4-indolyloxy) -2-propanol or 3-[4-(6-nitro-3-indolyl)-
1,2,3,6-tetrahydropyridin-1-yl}-1-(4-indolyloxy)propane or a
pharmaceutically acceptable salt thereof.
50. A method of Claim 42 wherein the compound is (2S)-
15 (-)-3-[4-(6-nitro-3-indolyl)-1,2,3,6-tetrahydropyridin-1-y1l]}-
~ 1-(4-indolyloxy)-2-propanol or (2S)-(-)-3-[4-(6-
trifluoromethyl-3-indolyl)piperidin-1-yl]-1-(4-indolyloxy)-2-
propanocl or a pharmaceutically acceptable salt thereof.
51. A method of preventing or alleviating the symptoms
20 caused by withdrawal or partial withdrawal from the use of
tobacco or of nicotine which comprises the method of Claim
31. .
52. A method of Claim 51 wherein the compound is a
compound wherein r is 1-3, s is 0, X is hydrogen or hydroxy,
25 and D completes a pyrrolyl group.
53. A method of Claim 52 wherein the compound is a
compound wherein R is of Formula III or Formula V.
54. A method of Claim 53 wherein the compound is a
compound wherein R is of Formula V and A is of Formula VIII.
30 55. A method of Claim 54 wherein the compound is a
compound wherein M completes a bénzopyranyl,
benzodihydropyranyl, naphthodihydrofuranyl,
benzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C31-C3 alkyl, oxoc, C1-C3 alkoxy,

35 pyrrolidinyl- or piperidinyl-Cj-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy, benzyloxy, phenyl or halo
groups.
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10 O [err] 15 or d) 20 [err]”“ug"uumu mi“ !l
a residue which conbines_with the carhon atamto which 25 i

conpl ete an indanyl, indenyl, pyrrolidinyl, tetralinyl, benzopyranyl
di hydr oi ndol yI , napht hodi hydr of ur anyl , benzodlhydrothlenyl
benzodi hygls sgfdsegny! . benzodi hydr opyranyl V\Op&ﬁmaml

PCT/ US96/ 00041

-219-~

- 56. A method of Claim 55 wherein the compound is a
compound wherein M completes a group which is substituted
with 0-2 alkyl, alkoxy, oxo, phenyl, halo, phenoxy or
benzyloxy groups.

5 57. A method of Claim 53 wherein the compound is a
compound wherein R is of Formula III and R3 is benzodloxolyl
or benzodioxinyl; or R3 is phenyl, naphthyl, indolyl or

benzothienyl,
substituted with 0-2 C1-C3 alkyl, C31-C3 alkoxy, C4-Cg
10 cycloalkylalkoxy, halo, nitro, trifluoromethyl,

difluoromethyl, hydroxy or trifluoromethoxy groups;

or substituted with 0-1 phenyl, piperidinonyl,

hexahydropyridazinonyl or piperazinonyl group,

substituted with 0-2 C1-C3 alkyl, oxo, C1-C3

15 alkoxy, halec or trifluoromethyl groups.

58. A method of Claim 51 wherein the compound is (2S)-
(-)-1-(4-indolyloxy)~3~(4~(3,4-methylenedioxy)phenyl) -
piperidin-1-yl)~-2-propanol, (2S)-(-}-1-(4-indolyloxy)-3-
(spiro[lH—indene-1,4'-piperidin]-l'-yl)-Z-propanol or (28)-(-

20 )-1-(4-indolyloxy)-3-{(5-methoxyspirofbenzodihydrofuran-
1(3H),4'-piperidin}-1'-yl)-2-propanol or a pharmaceutically
acceptable salt thereof.

59. A method of Claim 51 wherein the compound is (2S)-
(=)-1-{4-indolyloxy)-3-(4~(3,d~ethylenedioxy)phenyl) -

25 piperidin-1-yl)-2-propanol, (2S)-(-)-1-{4-indolyloxy)-3-(3,4-
dihydro-2-oxospirolnaphthalene~1{2H),4"'-piperidin)-1'-yl) -2~
propanol or (28)-{-)-1-(4-indolyloxy)-3-{4-methoxyspiro-
[benzodihydrofuran-1(3H),4'-piperidin}-3-one-1‘-yl)-2-
propanol or a pharmaceutically acceptable salt thereof.

30 60. A method of Claim 51 wherein the compound is (2S)-
(~)-1-(4-indolyloxy) -3~ (4-methoxyspiro[benzodihydrofuran-
1(3H),4'-piperidin]-1'-yl)-2-propancl, 1-(4-indolyloxy)-3-(4-
methoxyspiro{benzodihydrofuran-1(3H),4'~-piperidin}-1'-
yvl)propane or (28)-(-)-1-(4-indolyloxy)-3-(5-methylspiro-

35 [benzodihydrofuran-1(3H),4'-piperidin]}-1'-yl)-2-propanol or a
pharmaceutically acceptable salt thereof.
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-204- hth d'hd t hi |, ht hodi hyd |yl
O sy X T

plperldlnyl O 3 alkoxy, Cl C2 5 al kyl enedi oxy, phenoxy, benzyloxy,
phenyl or halyy egm2290 gr oups; p represents 0-2; R6 pe1YUsdgit0041

I ndependently represent phenyl groups, substituted with 0-2 Cl1-C3
al kyl, Cl1-C3 al koxy or halo 10 gr oups; or R6 and R7 conbine with
the atomto which they are attached ixpoconplete a fluorenyl or

di bydr oant hr acenyl group; or R6 and R7 represent hydrogen, provided

that p nust not be 1, 1 represent s resents a.r S|due
whi ch combi-nes wit ﬁlt'heAa’f‘%%éoc?(? FEﬂtmg qoe[pregsé??qér”ec@\ 8m85ﬁ%?sett§‘ a

phenyl or naphdghodgebuplaim 41.  substituted with 0-2 C1-C3 al kyl, Cl-C3
al koxy or halo 62. QI RAEPSoq JE BBaid &Y ARERAINOEhElcdmbotindyliz a  Or a

pharnaceutlcaluy acc ptﬁble salt t eieof 2. A conmpound of daim1l
of the fornul & ﬁ ? wherelin wherein r is 0-3; Xis hydrogen
or hydroxy5 R ieS8. A method of Claim 62 wherein the compound is a

conmpound wherein R is of Formula III or Formula V and A is of
Formula VIII.
64. A method of Claim 63 wherein R is of Formula v, 2
is of Formula VIII and M completes a naphthodihydrofuranyl or
10 benzod1hydrofuranyl group,
substituted with 0-2 C1-C3 alkoxy, benzyloxy, phenyl or
halo groups.
65. A method of Claim 63 wherein the compound is a
compound wherein R is of Formula III and R3 is phenyl,
15 naphthyl, benzothienyl or indolyl,
substituted with 0-2 C3-C3 alkoxy, C1-C3 alkyl, C4-Cg
cycloalkylalkoxy., halo, nitro, trifluoromethyl or
trifluoromethoxy groups.
66. A method of Claim 65 wherein the compound is a
20 compound wherein R3 is benzothienyl or indolyl,
substituted with 0-2 C3-C3 alkoxy, C1-C3 alkyl, Ca-Cg
cycloalkylalkoxy, halo, nitro, trifluoromethyl or
trifluoromethoxy groups.
67. A method of Claim 66 wherein the compound is a
25 compound wherein R3 is benzothienyl or indolyl substituted
with 1-2 C1-C3 alkoxy, C31-C3 alkyl, halo, nitro,
trifluoromethyl or'trifluoromethoxy groups.
68. A method of Claim 61 wherein the compound is (2S)-"
(-)-1-(4-indolyloxy)-3-(4-(2-naphthyl)piperidin;l-yl)-2-
30 propanol, (28)-(-)-1-(4-indolyloxy}-3-(benzo{e]lspiro~
[benzodihydrofuran-1{(3H),4'-piperidin]-1°*-yl)-2-propanol or
(2S) - (+) ~3-[4- (7-chloro-3-indolyl) -piperidin-1-yl]-1-(4-
indolyloxy)-2-propanocl or a pharmaceutically acceptable salt
thereof. .
35 69. A method of Claim 61 wherein the compound is 3-[4-
(6-chloro-3-indolyl)piperidin-1-yl}-1-(4-indolyloxy)propane,
3~-[4-({6-chloro-3-indolyl)-1,2,3,6-tecrahydropyridin-1-yl}-1-

i
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Y\!?})g?/ Izgrzrg? fhe dotted line js amgﬁgﬂgggﬁ%gggﬁﬂlmuul“ “Ill IM " ||I|

i s hydroxy or hydrogen, or is absent when the dotted |ine i s* a'dollbl &
bond,; R3 is C1-C4 al kyl, substituted with 1-2 phenyl groups,
substlt% g‘,#;(p 0-2 halo-groups; 10 or R3 is di benzogyeesepsoeny! or
benzodi oxin or R3 is phenyl, benzothienyl, naphthyl, indolyl or

pi peri di no, substituted with 0-2 Cl1-C3 al koxy, hydroxy, cyano,
Cl-C3 al kyl, C4-C8 cycl oal kyjdogl-koxy, halo, nitro, 15
trifluoronmethyl or trifluoronethoxy groups or R2 and R3 conbine to
form Cl-C4 alkglldene substi é %hfqég groups,
subst i t ut 44 -HPEFLOLIVY 3RPEPRRRRL oF 3-14- 16 /T Oga3* PAMY RS i's not hal o- or

trifluoroag2hyle- ﬁihrahydropytmnxnﬂnﬂmi]pheh@41nd¢éﬂl§2y)Emdmwdmomy;a Ais a

rosi due, Uphsimica 95A1Y) bbobftasld KagENcALARA Wi ch  © Ty s attachﬁﬂdls

a residue whi cROconbifpidogd of tlzin £ aberein, the reropund 1?tHSS) Tattached
t o conpl ette)a3bphzfyrmianpl3 - nmhﬂbhodﬂ 2, 3, 6+patmehydaopyyidin-1-y1] -
benzodl hygcqh bt Al 1cRy) DanBeEb Nl €hui@syL (3L wiuRe-vherei n {he spi ro
trifluoromethyl-3- 1ndolyl)p1per1d1n 1-yl}-1-(4- -indolyloxy)-2- '
propanol or a pharmaceutically acceptable salt thereof.
71. A method of treating anxiety which comprises the
10 method of Claim 31.
72. A method of Claim 31 wherein the compound is a
compound wherein r is 1-3, s is 0, X is hydrogen or hydroxy.
and D completes a pyrrolyl group.
73. A method of Claim 72 wherein the compound is a
15 compound wherein R is of Formula III or Formula Vv and A is of
Formula VIII.
74. A method of Claim 73 wherein the compound is a
compound wherein R3 is benzodioxolyl or benzodioxinyl; or R3
is phenyl, naphthyl, indolyl or benzothienyl,

20 substituted with 0-2 C3-C3 alkyl, C1-C3 alkoxy. C4-Cs
cycloalkylalkoxy, halo, nitro, trifluoromethyl,
difluoromethyl, hydroxy or trifluoromethoxy groups;
or substituted with 0-1 phenyl, piperidinonyl,
hexahydropyridazinonyl or piperazinonyl group,

25 substituted with 0-2 C1-C3 alkyl., oxo, C1-C3

alkoxy, halo or trifluoromethyl groups.
75. A method of Claim 73 wherein R is of Formula Vv, A
" is of Formula VIII and M completes a benzopyranyl,
benzodihydropyranyl, naphthodihydrofuranyl,

30 Dbenzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C3-C3 alkyl, oxo, C1-C3 alkoxy,
pyrrolidinyl- or piperidinyl-C3-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy. benzyloxy, phenyl or halo
groups.

35 76. A method of treating both anxiety and depression

which comprises the method of Claim 41.
77. A method of Claim 76 wherein r is 1-2.
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hal o groups; or a pharnaceutlcally acceptable salt thereof

A conpound of Claim 1 wherein X is hydrogen or 5 hydroxy, and D corrpl et es

a pyrrolyl grﬁ%ﬁ“@“ﬁ? 4. A conpound of O ai m 1 wher eigcrpsosnchas -
5. A conpound 0O aim4 wherein s is O. 6. A conpound of

Claim3 wherein Ris of Fornmula I1I1. 7. A conpound of Claim®6
wherein R2 is hydrogen or 10 hydroxy. -222- 8. ‘A conmpound of Claim?7
wherein R3 is benzodi oxol yl or benzodioxinyl; or R3 is phenyl,

napht hyl , i ndol yl or benzothlqu substltuted w.th 0 2 Cl-C3
al kyl , Cl-C3 al koxy’8 ca-Rednetdhod of Claim J3) wherekdyine KEMBOURd(is a
trifluoronet hybpmpound wheréi:.hl ROisneft I?pkmumgdlm(pmﬁ'otmuié woramkeahdsyof

gr oups; Forflh lgu@ﬁhgtuted with 0-1 phenyl, piperidinonyl,
hexahydropyrlda2|nongl plpera2|nonyl % R substituted
with 0-2 Cl-C3 al ky?® x’b methodzofClaim 78 whereyp \kdp ofaFergpla I1I

trifl uoroneshylangr m&pﬁs phenyl, napitthyl,Aiadopplirar Qfenebahﬁm@Mer ein R3 is

phenyl or napht Q!Xﬂastltuted w:.thswtd L@:%egl%nhh Qe2chl-C3 alkyl, C1-C3
al koxy, C4-C8 cl.oal kyl al koxy alo n|tro trlfluoronethyl 25

di f 1 uor onet hyl , hyd%‘kjyp W?‘P@ér d’?fﬂe]t%oi‘}tﬁf’ou‘ifslflu°r°methy%r°%ubst i't ut ed
with 0-1 phenyl, pipefflidreomethoxy groups.hexahydropyri dazi nonyl or

piperazinonyl arolbgy,  » mecnq of cEhli!d Uhtlelh hd dutlifd MY+ %0

Cl-C3 fl"uorome
A conmpound1®f GP&PﬁvﬂdWﬁﬁﬂﬁﬂﬁ }% 4Qﬁ9¥V}IOérbenZOQQéﬁzﬁ@hl%ﬂhﬁt1CUted

substituted w with- 2-ZleGE3abbkbxy ClolEgalkotyallydalkoxy, halo, nitro,
cycloalkyIaIko?¥1f93$§§W#E%y&o °Lr*}i%#y3yg%ggﬁ°*ysﬂﬁﬁaPst di fl uoronet hyl ,

hydr oxy or trifTUGrone uted with 0-1
phenyl , piperidi non§t; A method of treating a condition chosen from the -

group consisting of hypertension, cognitive disorders,

15 psychosis, sleep disorders, gastric motility disorders,
sexual dysfunction, brain trauma, memory loss, eating
disorders and obesity, substance abuse, obsessive-compulsive
disease, panic disorder and migraine, comprising the method
of Claim 31.

20 82. A method of treating a condition chosen from the
group consisting of obsessive-compulsive disease, obesity,
migraine, pain, particularly neuropathic pain, bulimia,
premenstrual syndrome or late luteal syndrome, alcoholism,
tobacco abuse, panic disorder, anxiety, post-traumatic

25 syndrome, memory loss, dementia of aging, social phobiaf
attention-deficit hyperactivity disorder, disruptive behavior
disorders, impulsive control disorders, borderline

personality disorder, chronic fatigue syndrome, premature
ejaculation, erectile difficulty, anorexia nervosa, disorders

30 of sleep, autism, mutism and trichotilomania, comprising the
method of Claim 41.

83. A method of potentiating the action of a serotonin
reuptake inhibitor in increasing the availability of
serotonin, norepinephrine and dopamine in the brain,

35 comprising administering to a subject in need of such
treatment a serotonin reuptake inhibitor in combination with
the method of Claim 31.
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PCtALa6, bbaug (O O PIPETAINOL 9O g, W’Ifllﬂlﬂﬂlﬂ’lllllIIIIIIHIII:

substituted with 0-2 C1-C3.al kyl, oxo, Cl-C3 al Koxy
trifluoronethyl groups. 11. A conmpound of C aim 10 mhereln R3 |s
benzot hi eyd/derz299 Substituted with 1-2 Cl1-C3 al koxy, Cl-fgr/esdémbas C4-C8 5
cycl oal kyl al koxy, halo, nitro, trifluoronethyl or trifluoronethoxy

gr oups. 12. A conpound of C aim 10 wherein R3 is indolyl
substituted with 1-2 C1-C3 alkoxy, C3283 al kyl, C4-C8 cycl oal kyl al koxy,
hal o, nitro, tr|fluoronethyl or trifluoronethoxy groups 13. A

cagnpound of d e S orytula V_a ormula VI
14. A conpoun o‘f ég\eﬁ]ﬁ? V\Eeqj??l C%Weéf'eg ﬁemwrb]éhf F E :
benzodi hytmiBitoryis alphtadsdinigdened remhe ssbiecthzodi hydr of ur anyl

i ndanyl , indenyl or tetralinyl group, substituted with 0-2 C1-C3
al kyl, oxo, Cl1-C3 al koxy, pyrrolidinyl- or piperidinyl-Cl-C3
alkoxy; Cl- C2 al kyl enedi oxy, phenoxy, benzyl oxy, phenyl or hal o
groups. 20 15. A conpound of C aim 14 wherein the group conpleted
by Mis substituted with 0-2 al kyl, al koxy, oxo, phenyl, hal o, phenoxy
or benzyloxy groups. .16. A conpound of C aim15 wherein M

conpl etes a benzopyranyl, benzodi hydropyranyl , napht hodi hydr of ur anyl or
25 benzodi hydrof uranyl group, substituted with 0-2 oxo, al koxy or
phenoxy groups. 17. A compound of Cl aim 14 wherein M conpletes an
i ndenyl, tetralinyl, benzodi hydrofuranyl or napht hodi hydr of uranyl group,
30 substituted with 0-2 Cl1-C3 al kyl, oxo, Cl-C3 al koxy,

pyrrolidinyl- or piperidinyl-C-C3 alkoxy, d-C2 al kyl enedi oxy,
phenoxy, benzyl oxy, phenyl or halo groups. 18. A conmpound
of daim17 wherein the group conpleted
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35" by Mis substituted mu“lﬂmﬂnum lmo " altk Ox REPDAECEMIENT SU=ERag 0, SG
4

- phenoxy or benzyloxy gro

2EPDescription : paccd . 10 p""‘d e

PCT/ US96/ 00041 Hc&@%@ 223
conpound of Caim 18 wherein the group conpl et ¢dp pravhdzM Iﬁa
with 0-2 oxo, al koxy or phenoxy groups. DZQbstpaczéorrpmfng tho ﬁe@ T

which is (2S5)-(-)-1-(4-

i ndol yl oxy) - 3-(4- (3, 4- et hyI enedi oxy) phenyﬁ'pi pe%ﬂg-&ﬁ %LCEIPT -lé)”gggnol.,

(28) (-)-1-(4-indol yl oxy)-3-(spir: £1H-| ndene- w REAERPT LG

,4' -piperidinl- {mq@y}oy)ppm}m rox( Qg‘.i)_-((_—y -3= k44_(6—trifluoromethyl—3f
i ndoI yl oxy) - 3- ( SimdelljpdXyiper i @irlra Az biHiky df Didelpbexd() 3Ryprbpanol or a

pi peridin]-1' ylgna%meea&a@ailpracaeﬂwwagmt kaatdot.accept abl e sal t

h f. 10 d )-1-(4-
fnggIeSI oxy) - 3- (3 ZGet h;ogggunox%c# %°F%°%1%58§°m§i£gﬁ§§9 é )1l

(253 ( ) 1- (45 nERﬂ?FPB%SB‘CS {yga&cgpqﬁﬁapo ayrier or exc1p1ent and a
oxospi r o[ napht ha¢epeudd 2i) claimpilperi di n] -1' -yl ) - 2- propanol or
(2S)-(-)-1-(4-indol y|2@XY)A %héf‘mafﬂéhh@é‘é&slébﬁﬁbsz.ftEon comprising a

pr opanol ,

[ benzodi hydr of “}r}ﬂﬂacce %_&tﬁéallépl %@%%&b’iL SaM8x Tor %k)ﬁ&e/gt anPr0panol or a

phar maceuti cal |

1 which is (29)- ‘E°"P°3En‘?4’f Claim 2.
[ ndol yl oxy) - B3 ( 4- et B8xy gpiphefirerenoicdly drupesishon (Rkpriising a
pi peridin]-1'-yl ;)nazmae&&aeaily tetdpidpiel Yd ikt ok edeigllne and a

corrpound of Claim

nmet hoxyspi r o[ ben %fq'l i ngqu:.f algn % (3H) 4-piperidin]-1'- yl ) propane or

(25)-(-)-1-(4-indo

met hyl spi r o[ benzodi hydr of uran-1 (3H)

, 4" -piperidin]-1 -¢P)- 2”‘ Phamaﬁreﬁbhﬁ’ﬂﬂ CBFPSiSAAR RAMBEIS ISl Py accept abl e
salt thereof. pharmaceutz.’s‘allé/ eonpouaid eofarzlier o2 exhiwientsag® @) - (- ) - 1- (4-

25 i ndol yl oxy) - confpbubd-draphd iy h pi peri di n-1-yl)-2-propanol,

9,0 e e el o s

chl or o- 3-i ndol yI§ aﬁf“B%‘?‘f‘dFﬁ“ﬂ?ﬁ ;?F]:eli"—a(b | FRIGILPF 0%y PXOIRYERS afveft or
phar maceuti cal | ycarpoepd adfl elsid 14t her eof . 30 24. A corrpound of
2 which is 3- [4 (6-chhor o 3me of an effective amount of a compound of the
i ndol yl) pi pdjq di ﬁeﬂ;mglla] 1- (4-indol yl oxy) propane, 3-[4-(6-
chloro-3-indolyl)-1,2,3,6-tetrahydropyridin-1-yl]-1-(4-
i ndol yl oxy) - 2- propanol or 3-[4-(6-nitro-3-indolyl)-1, 2,3, 6-

X

I

O- ({CHg) y~CH-CHz- (CHy)3 -R

D

N

X11

o
w

wherein r is 0-4;

s is 0-1;

D is a residue which combines with the carbon atoms to which
it is attached to complete & pyrrolyl, imidazolyl, pvrlulnvl
pyrazinyl, pyridazinyl or pyrimidinyl group;

30 wherein X is hydrogen, phenyl, hydroxy or methoxy;

provided that X is hydrogen or phenyl when r is (;
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t et rahydropyridin-1-yl]-1-(4-indo nmnti a 35 pharnmaceutically
accept abl e salt thereof. !- ”!IIBIHIIIL L H!Ilof Claim2 which is

(29)-(-)-3-[4-(6-

nitro-3-indolyl)-1, 2,3, 6-tetrahydropyridin-1-yl]-1-(4-

- 210- Ris [err] 5 the dotted li-ne is an
optional double bond; Rl is piperi di_gi/é_, adamantyl, piperazino,
nmor phol i no or pyrrolyl, ubstituted with 0-1 phenyl
or benzyl group or 0-4 Cl1-C3 10 al kyl, C1-C3 al koxy or halo
gr oups; : R is  whi ch phenyl or benzyl group is substituted with
0-2 C1-C3 alkyl, halo, trifluoronethyl or Cl-C3 al koxy
gr oups; or RLis 15 Rr® Jerr]
-NH-R? -N N-R°® _N/_\A
' . \ / .+ OF N
II - III v v
5 -
the dotted line is an optional double bond;
Rl is piperidinyl, adamantyl, piperazino, morpholino or
pyrrolyl,
substituted with 0-1 phenyl or benzyl group or 0-4 C1-C3
10 alkyl, C1-C3 alkoxy or halo groups:;
which phenyl or benzyl group is substituted with
0-2 C1-C3 alkyl, halo, trifluoromethyl or C31-C3
alkoxy groups;
or Rl is
15 .
{CH2) g
(CH2)m
NH
Vi

n and m are independently 4-5, and the group of Formula VI
20 may be substituted with 0-1 oxo group and 0-2 C3-C3 alkyl,
C1-C3 alkoxy or halo groups;
or Rl is c1-Cq4 alkyl,
substituted with pyrrolyl, adamantyl., furyl, thienyl,
pvridinyl, morpholinyl, piperidinyl, tetrahydropyrrolyl,
25 piperazinyl, tetrahydrofur&l, benzazepinyl,
dibenzazepinyl or gqguinolinyl,
substituted with 0-4 C1-C3 alkyl, C3-C3 alkoxy or
halo groups:
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Cuboti futed vi th 01 oxo’ group and BWHIHIHMIH]MII]HIHII YL@ arkony

‘or hal o groups:; or RLis Cl-C4 & substituted
with pyrrolyl, adamantyl, furyl, thienyl, pyri di nyl,

mor phol i nyl, piperidinyl, tetrahydropyrrolyl, 25 pi perazi.nyl,

t et rahydrof uryl, benzazeplnyl di benzazepi nyl or quinolinyl,
substituted with 0-4 Cl- aIkyI Cl -C3 épﬁdxy or hal o
gr oups; ' -211- R2 is

hydr oxy, hydrogem?2 ayammroit, @ydaddetl,, codnd,phernyd adkyl., orbestepnylsebstit ut ed

with 0-2 Cl1-C3 alkyl X bal Up&y)-c3 B2 np80am no
substituted with zyl C;I%Drgg%)glnézggl \?hﬁ-{_)o 2 Cgu%g{sﬁ ut)eé: wa%lﬁl&%, Cl- 83

al kyl, C1-C3 alk “p Yo or trifluoronethyl groups; or R is
absent when the duot ®3di¢ jaméne substitsed Woidphenyl Rg benzgl. C4 al kyl ,
substituted wigh .0-2 plestibugedufsh d-2 c1-C3 alkyl, Subej idlikberyl, Walb &= 2

Cl-C3 al kyl, Ci1-C3 aIE Eomethyl groups hal o groups : or R3is Cl-C4
al kyl substituted w gr ox %X ‘ﬁ’? s phenoxy,
15 subst i t A% & i3 158 *&nsa% 5pE Hhat Edb?ﬂdt .

0-2 Cl1-C3 al kyl, f(%lle?,CJaI%oint ri fI uoronet hyl or hal o groups;

or R3is di benzocycl obepdaRvted REBE CEH20¥BéMt], gbewrqdi oxi nyl , or

di benzocycl ohgxenyl ; 20 OrsuBgti&tBBemh obgRtBY | a1idet r@iJcayalka;@t bazol yl,
benzi m dazol yl , | ndoI yl, enzo uryl, benzothienyl, piperidino

nmor phol i no, subst ARt EPRPth 0-2 CL-C3 aI kyl, Cl-C3 al koxy 4-C8

or R3 is C1-C4 alkyl substituted with hydroxylmlno or
hydroxy;
or R3 is phenoxy,

15 substituted with 0-1 methylenedioxy or substituted with '
0-2 C1-C3 alkyl, C1-C3 alkoxy, trifluoromethyl or halo
groups;

or R3 is dibenzocycloheptenyl, benzodioxolyl, benzodioxinyl,
or dibenzocyclohexenyl;

20 or R3 is phenyl, naphthyl, tetralinyl, tetrazolyl,
benzimidazolyl, indolyl. benzofuryl, benzothienyl, piperidino
or morpholino, )

substituted with 0-2 C1-C3 alkyl, C1-C3 alkoxy, C4-Cg
cycloalkylalkoxy. halo, nitro, trifluoromethyl,

25 difluoromethyl, hydroxy or trifluoromethoxy groups:
or substituted with 0-1 phenyl, piperidinonyl,
hexahydropyridazinoﬁyl or piperazinonyl group,

substituted with 0-2 C31-C3 alkyl, oxo, C1-C3
alkoxy, halo or trifluoromethyl groups;

30 or R? and R3 combine to.form C1-C4 alkylidene,
substituted with 0-2 phenyl groups,

substituted with 0-2 €1-C3 alkyl, C1-C2 alkoxy,
halo or trifluoromethyl groups;
RS is C1-Cg alkyl or C1-Cs acyl;
35 or R> is C3-C3 alkyl substituted with phenyl, benzodioxinyl

or benzodioxolyl,
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Fyar oxy er 111 1] ior amet hoxy gF oups; | “HlIIII'f il MJLI“L sted wiin 01

“phenyl , piperidinonyl, hexahy ro yrlda2|nonyl or pi perazi nonyl
group, ' substituted wi'th 0-2 C1-C3 alkyl, oxo, Cl-C3

al koxy, halo or trifluoronethyl groups; 30 or R2 and R3 conbine to form
Cl-4 al kyl i dene, substituted with 0-2 phenyl groups,

substituted with 0-2 C1-C3 al kyl, Ci1-C3 al k'o’vh?,' hal o or
trifluoromethyl groups; R5 is C1-C6 alkyl or Cl1-C4 acyl; 35 or R5 is
Cl- C3 al kyl substi t ut edsuwhisthtypiegingh , theephemtiloximy lwith 0-@r Chefx @dkpkolGal-,
-212- substit ut£d1R8x Re PARNYkolpdlg Wi th 0-2 C1-C3 al kyl, Cl1-

C3 al koxy or halo gro [ ph ht hyl ,
tetralinyl, pyr|% gspﬁsl pym%do}laP pﬁﬁgﬁ gg‘% 1be§é}otahlﬁgp pyrazmyl 5

qui nol i nyl . i soqui WBFLMALNYpy rindg y}wpeg?omxaﬁqzﬁﬂuenyl PYTaZaBel| t ut ed
with 0-2 Cl-C3 al KyuindXinkl uorsoqeiimlliny Tl @3 idazinyl oo lawipazelimgllo groups;
or RS is [err] _ dibstituted with 0-2 C1-C3 alkyl, trifluoromethyl, C1-C3
' ) alkoxy or halo groups;
or RS is

Vo'
m L~

B is oxygen or sulfur:
Y is a residue which combines with the atoms to which it is
15 attached to complete a triazolyl, imidazolyl, thiazolyl or
pyrrolyl ring:
A is a residue which combines with the nitrogen atom to which
it is attached to complete
a) an azabicyclo(octyl, nonyl or decyl) group:
20 b)
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B is oxygen or sul fur; Yis a res{““mmmu “tﬂ“ “Es with the atons to
which it is 15 attached to conplete zolyl, thiazolyl or

*pyrrolyl ring; Ais a residue which cSmbines with the nitrogen atomto
whi ch it is attached to conplete a) an azabicyclo(octyl, nonyl
or decyl) group; 20 b) [err] s
-213- C [err] 5 or d) [err]

10 -213- .
c)

{CHj) 3
/ RG

X

or

a)

10

M is a residue which combines with the carﬁon atom to which
it is attached to complete an indanyl, indenyl, pyrrolidinyl,
15 tetralinyl, benzopyranyl, dihydroindolyl, naphthodi-
hydrofuranyl, benzodihydrothienyl, benzodihydrofuranyl,
benzodihydropyranyl, naphthodihydrothienyl, or -
naphthodihydropyrrolyl group wherein the spiro junction is
not to an aromatic ring, _
20 substltuted with 0-2 C31-C3 alkyl, oxo, Ci1-C3 alkoxy,-ﬂft
pyrrolldlnyl or piperidinyl-C3i-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy, benzyloxy, phenyl of halo
groups;
p represents 0-2;

to
wm

R6 and R7 independently represent phenyl groups,
substituted with (-2 C31-C3 alkyl, C1-C3 alkoxy or halo
groups; '
or R® and R? combine with the atom to which they are attached
to complete a fluorenyl or dihvdroanthracenyl group;
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Mis$ a residue which conbines with the cﬁlmn ﬂﬂm‘“" Imll it is
attached to conplete an indanyl, indenyl 5 tetralinyl,

benzopyranyl, di hydroindolyl, naphthodi - hydrofuranyl

benzodi hydr ot hi enyl , benzodi hydr of uranyl , benzodlhydropyrany!,

napht hodi hydr ot hi enyl , or napht hodi hydropyrrolyl group wherein the

Spiro junction is not to an aromatic ring, 20 substituted with 0-2

Cl-C3 al kyl, oxo, Ci1-C3 al koxy, pyr r-aduadi nyl - or piperidinyl-Cl-C3

al koxy, Cl1-C2 alkylenedioxy, phenoxy,dbenZéony, phenyl 0{ hﬁlol
roups; repr esent 17 d,R7 i ndependent |y represent phen

gr ouBs, P gubst(?5 ?t%t gﬂgvﬁ tﬂepﬁeﬁe HEITIRy| P r?i’#@% HAFRYHIE RIF d°e

gr oups; or R6 and?R7 conmbine with the atomto which they are attached

to conplete a fl uorenykremresgnhy dr-@ant hr acenyl group;

-214- or R6 :ng RéprésmRscinl ARYd&QIahich %hﬁﬁ@ tmﬁkhptﬂysgt&% t"%et he

1; q represents esepts. a resi Ines w
3t onE o whi oh i tglhécha 1% % %ggéhedego coEngiete Reb) ehyqnyg omgﬁng gr%lfﬁl
substituted with 0-2 Ci1- (%‘ éFk’%‘tedCYlFS °a'|2k6’;(3f330"rl k¥, 0C:-Cs alkoxyr gnpkalo

R8 is hydrogen or Cl-C3 a&deybs; 10 or a pharnmaceutically acceptable salt

thereof in a pr epadsahidfbgeh @rr@d¢can;g;1t for affectl ng the serotonin

1A receptor iny@ gybj gct in e 2, se of 4 ai m 31
wherein the conpotnd ?S & pﬂa mgggﬂ: %Q accePtable §a t tgl gL

hydrogen or hydroxy, P i%paé‘?'i‘&lfi‘c% E‘F‘é%caélef}?rfrctﬁ ?Fffﬁﬁ”b‘ﬁ‘ﬁ the Ser°t°8131 1R use
of C aim 32 wherein roaeertorpbur subject in need thereof.

32. A use of Claim 31 wherein the compound is a
compound wherein r is 1-3, s is 0, X is hydrogen or hydroxy,
15 and D completes a pyrrolyl group.
33. A use of Claim 32 wherein the compound is a
compound wherein R is Formula III or Formula V.
34. A use of Claim 33 wherein the compound is a
compound wherein R is of Formula V and A is of Formula VIII.

20 35. A use of Claim 34 wherein the compound is a
compound wherein M completes a benzopyranyl,
benzodihydropyranyl, naphthodihydrofuranyl,

benzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C,-C; alkyl, oxo, C,-C, alkoxy,

25 pyrrolidinyl- or piperidinyl-C,-C, alkoxy, C,-C,
alkylenedioxy, phenoxy, benzyloxy, phenyl or halo
groups.

36. A use of Claim 35 wherein the compound is a

compound wherein M completes a group which is substituted
30 with 0-2 alkyl, alkoxy, oxo, phenyl, halo, phenoxy or
benzyloxy groups.

37. A use of Claim 33 wherein the compound is a
compouhd_wherein R is of Formula III and R® is benzodioxolyl
or benzodioxinyl; or R* is phenyl, napthyl, indolyl or

35 Dbenzothienyl,

substituted with 0-2 C,-C, alkyl, C,-C, alkoxy, C,-C;

cycloalkylalkoxy, halo, nitro, trifluoromethyl,

difluoromethyl, hydroxy or trifluoromethoxy groups;
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conpound wherein Ris Formula I I Iu mmmv“lt“ |H“L 34. A use of Claim
33 wherein the conpound is a is of Formula V and Ais

‘of Formula VIIIl. 20 35. A use*of °C'aim 34 wherein the corrpound is a
compound ‘wherein M conpl etes a benzopyr anyl ,
benzodi hydr opyranyl, napht hodi hydr of uranyl benzodlhydrofuranylg

i ndanyl, indenyl or tetralinyl group, substituted with 0-2 Cl1-C3

al kyl , oxo, C1-C3 al koxy, 25 pyrrol idtAyl - or piperidinyl - Cl- C3

al koxy, Cl-C2 . al kyl enedi oxy, phenoxy, benzyl oxy, phenyl or halo
groups. 36. AwsebsifitGred mils Wilepbemylt.hpipongdowenyl.s a conpound

wherein M conpl et es oG-Sl FifospD Dl pileddz HbnyM §Fou)-2  al kyl,

al koxy, oxo, phenyl, hal 0g,ph8RQXyYs Yien oJ@ee;yA OXYicHf OURS,; ¢1-c 37. A
use of Claim 33 wherel n the conmpound is a npound wher ei'n 132 is of

Formula |11 and R3 is ben2bf@xob3he or %‘?ﬁﬁéﬂ%‘:w} BFPYP%Hr R3 is phenyl,
napt hyl , indoPyl or 3B.beAzotdsi engfi Claim 31 whexsist theitconpqundhis- 20t- C3

al kyl, Cl-C3 al kaxy+1-G4-Gfdolyloxy) - 3CYﬂmhkﬂé@bK@9@ﬂiox§|&L&nyl)m”0
trifluoromethyl, ospersigin-flifihuorguetiy] . By P%hWa-&Eﬁ;%iﬂ%&W"é hoxy. oF

gr oups; .
substituted with ‘BRFYREREET hed T BIRRFHALR) -1 Y1) -2-praRanlaPHplAS adzi nonyl
or piperazi nonyl )gtolfiyindolyloxy) -3- (5-metdkpspimet behagdihydrofu€dn-C3 al kyl ,
oxo, Cl-C3 1o 1(3H), 4" -piFdrkaxy) -1May D) -@-pképanoll 06:0 e phytma@eotiEa11y 5

38. A use r ke conpound is (28)
(-)-1-(4-indolyl oxy%h%b?x %%4%% yfenedl oxy) phen

pi peri di n- 1-yl ) - 2- pr o} anof" us¢ 05) % Gfaim 34 VReRAR g’)@y)“gpwnd is (2s)-
(spi ro[ 1H i ndene-t) A~ (4 prddlai oy )t3- yﬁcazzxpewaacédm(ﬂ&)ny(u- '
) - 1- (4-i ndol yl oxpip&:(dsnnﬂmoxy—sﬁldpe{:@pnmd)h(sLdL@i t¥-3RdoihQoxy) -3- (3, 4-

103K, Dl Pl dgithydro-§1dxcpRt-ORABRLLLIend- POAH TREGULEEM Y -1 -y 13CGEP! abl e
salt thereo H co ound is
(29)- (-) - 1- PAORIGSI ¥ o%5) - ?’(& %’wde% xéfhe%r U5 paRFPiTo-
[benzodihydrofuran-1(3H), 4" -plperldln] -3-one-1'-yl}-2-
propanol or a pharmaceutically acceptable salt thereof.
40. A yse o0f Claim 31 wherein the compound is (2S)-

20 (-1-1-(4-indolyloxy) -3-(4-methoxyspiro[benzodihydrofuran-
1(3H),4'-piperidin]-1*-yl)-2-propanol, 1-(4-indolyloxy)-3-(4-
methoxyspiro[benzodihydrofuran-1(3H),4*-piperidin}-1'-
vl)propane or (2S)-(-)-1-(4-indolyloxy)-3-(5-
methylspiro{benzodihydrofuran-1(3H),4'-piperidin)-1'-yl)-2-

5> propanol or a pharmaceutically acceptable salt thereof.
41. A use of an effective amount of a compound of formula
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pi peridin-1-yl)-2-propanol, (2S)- mﬂulmlullmmm (3,4- 15

di hydr o- 2- oxospi r o[ napht haI ene- 1(2H) 4 yl)-2- pr opanol
or (2S)-(-)-1-(4-indolyl oxy) - 3- (4- net hoXyspird

[ benzodi hydr of uran- 1( 3H), 4' - pi peri di n] - 3- one- 1' -yl)=2- propanol or a
pharmaceutical ly acceptable salt thereof. 40. A use of.-Claim31
wherein the conmpound is (2S)- 20

(-)-1-(4-indol yl oxy) - 3-(4-met hoxyspi r o[ benzezfiérydr of ur an-

1(3H), 4" -piperidin)-1'"-yl)-2-propanol, 1-(4-indolyloxy)-3-(4-

net hoxyspi r o[ benzodi hydr of uran-1(3H) ,4' -piperkdin]-1' - yl ) pr opane or
(2S)-(-)-1-(4-indol yl oxy) - 3-(5- rret hyl spi ro||benzod| hydr of uran- 1( 3H) , 4
-piperidinl-1" -yl)-2- 25 propanol or & (pHgryva@BeCHi-Bal | y acceptabl e salt
t her eof . 41. A use of an effectfve anount of a conpound of formula
-216- . [err] einr is 0-3; X is hydrogen or

hydroxy; 5 Ris [err]

N
;&
XII1
wherein r is 0-3;
X is hydrogen or hydroxy:;
5 R is
-N N-R5 —N/\A
or N
III Iv v

10 the dotted line is an optional double bond;
RZ is hydroxy or hydrogen, or is absent when the dotted line
is a double bond;
R3 is €1-C4 alkyl,
substituted with 1-2 phenyl groups,
15 substituted with 0-2 halo groups:
or R?® is dibenzocycloheptenyl or benzodioxinyl;
or R3 is phenyl, benzothienyl, naphthyl, indolyl or
piperidino,
substituted with O0- 2 C1-C3 alkoxy. hydroxy. cyano, C1-C3
20 alkyl, C4-Cg cycloalkylalkoxy. halo, nitro,
trifluoromethyl or trifluoromethoxy groups;
or R2 and R3 combine to form C1-C4 alkylidene,
substituted with 1-2 phenyl groups,
subst::uted with 0-2 halo groups;
25 R> is phenyl, phenvl-C1-C3 alkyl. or diphenyl-C31-C3.alkyl,
substituted with 1-2 halo, C1-C32 alkoxy cr

trifluoromethyl groups;
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nydr ogen. or is bsent when i he dotil lﬁllﬂﬂlﬂilllll ]| A S

Cl-C4 al kyl, substituted with 12 pheny groups 15

substituted with 0-2 hal o groups; or R3 is di benzocycl oheptenyl or
benzodi oxi nyl ; or R3 is phenyl, benzothienyl, naphthyl, indolyl or
pi peri di no, substituted with 0-2 CI1- 7alkoxy, hydr oxy, cyano,
Cl-C3 20 al kyl, C4-C8 cycl oal kyl al koxy, “hal o, nitro, _
trifluoronethyl or trifluoronethoxy groups; or R2 and R3 conbine to

form Cl-C4 al kylidenk,is a residsebshi¢htashbinéd dith phenylitgogaipstom to
substituted wth O- Z5@hoigrRstacded B é&n_p@g@é\yl phenyl - C1- C3 al kyl, or
di phenyl - C1- C3 al kyl , substituted wt -2 hal o, Cl-C3 al koxy cr
trifluoromethyl groups; _ -217- A
i s a residue which conbines with_th to which it is
attached to conplete [err] whi.ch conbines with the

carbon atomto which 5 it S at\tachgd COWIete a
benzopyranyl , napllf'tlgogl pé/scl 8@%1?1@5' cOmbanS 'Q: ! QMg %.trﬁog na)’tom to w%:.ch
5 it is attached to complete a benzopyranyl,
naphthodihydrofuranyl, benzodihydrothienyl, or

benzodihydrofuranyl group, wherein the spiro junction is not
to an aromatic ring,

substituted with 0-2 C,-C, alkoxy, benzyloxy, phenyl or

10 halo groups;
or a pharmaceutically acceptable salt thereof in a
preparation of a medicament for inhibiting the reuptake of
serotonin in a subject in need thereof.

42. A use of Claim 41 wherein the serotonin 1A

15 receptor of the subject is also affected by the compound.

43. A use of Claim 42 wherein the compound is a
compound wherein r is 1-2.

44. A use of Claim 43 wherein R is of Formula III or
Formula V and A is of Formula VIII.

20 45. A use of Claim 44 wherein the compound is a
compound wherein R is of Formula III, and R® is phenyl,
naphthyl, benzothienyl or indolyl,

substituted with 0-2 C,-C; alkoxy, C,-C; alkyl, C,-C,

cycloalkylalkoxy, halo, nitro, trifluoromethyl or

25 trifluoromethoxy groups.

46. A use of Claim 44 wherein the compound is a
compound wherein A is of Formula VIII and M completes a
naphthodihydrofuranyl or benzodihydrofuranyl group,

subsﬁituted with 0-2 C,-C, alkoxy, benzyloxy, phenyl or

30 halo groups.

47. A 'use of Claim 45 wherein the compound is a
compound wherein R? is indolyl or benzothienyl, substituted
with 1-2 C,-C, alkoxy, C,-C, alkyl, C,-Cy cycloalkylalkoxy,
halo, nitro, trifluoromethyl or trifluoromethoxy groups.
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benzodi hydr of uranyl group, wherein thﬂlﬂmmﬂunmumlll s not to an
aromatic ring, substituted w et Bxy, benzyl oxy, phenyl

‘or 10 hal o groups; or a phar:ma(’:'eufi cal | y acceptable salt thereof in

a preparation of a nmedicanent for inhibiting the reuptake of

serotonin in a subject in need thereof. 42. A use of Caim4l

wherein the serotonin 1A 15 receptor of the subject is also affected by the

conpound. 43. A use of O aim42 wher<¢il§-t he conpound is a

conpound wherein r is 1-2. 44, A use of Caim43 wherein Ris of

Formuila I1] or = FormulgeV andsd isopfcihmy anddin cBY conpoudd.is fosie of
aim erein the co und.i.s.a c | r a :

and R3 is phenyl, “ﬁéﬁ@ﬁ&?‘? ]B'é‘ﬁ’z%)t_ﬁi—g%ﬁ{g’gp%%ﬁé%éilﬁnOI ﬁgu stituted

with 0-2 Cl-C3 al koRPyorarlcs (3§ -4 dchndolyloxy) 3y ibengole] SRRy, hal o,
nitro, trifluoromet Hpenzrdidgdrofuranrl (3HIo4 birdPhoidingrbups.) -2-propanogr A
l;se 0}‘ Clv?i lm 44dw+|\1/ler@isn- mescpmeuaﬁldr%-aai_naoqpnp@i@drm@r-em]Ali-s4of
or mul a ana - Co fes t A
1nHBJ. eloxy) ‘-”‘z—proB%? QQ 'Y %g&-:\%%@gg\%llg?cé%gpé:la[l()(l).iys,a_lt .

benzodi hydr of'uranyl "gro substi tute

benzyl oxy, phenyl ort gpeof.  hal o groups. 47. A use of Caim45
wherein the conpound is 49. Acawpoundfieini4? RBergin tHe|gdmpound is 3-[4-
benzot hi enyl, substigUtRtbro-3WMAdo11 Poipbr £@iralikexy~1-Cd- maical kysty) pCépdate,
cycl oalkylal koxyyy 5 gL Pa-Bhbid:s-khddiyi9 LIRS NE] e Rlrghddd Ol SR NGYY o -

gr oups. i / )

use of O aim 42 widrérdpiyRexls?pBErrRpred ¢ 3y l4-(6-nitro-3-indolyl)-

(-)-1-(4-indol yl oxy)- 3+ § Ae-{t2enaiplitrhpydigiipet vdilnl1¢4Hipd@ly loxy ) prapeanodr, a

Eﬁs) - ( ;j) - 1;1( 4]: i ndol ){J(r%fg@ie%'tﬁéﬁl@g@&é&'ab% Isalt: thereof.

enzodi hydr of ur an- "-plperidink-4 - s 2 . _

(2S) - (+) - 3- [ 4- (7-chl or 0- 321 ndol'§F) - P%e‘gﬁa&?{‘n%ﬁ-y?fgﬁ?% Sbmpoting i (25)

i ndol yl oxy) - 2- pridparial! -3t [41 (BradtiecétAndeav - ladcd 4B Fealygrppyridin-1-y1} -
1-(4-indolyloxy)-2-propanol or (2S)-(-)-3-[4-(6-
trifluoromethyl-3-indolyl)piperidin-1-yl]-1-(4-indolyloxy)-2-
propanol or a pharmaceutically acceptable salt thereof.

51. A use comprising the use of Claim 31 for preventing
20 or alleviating the symptoms caused by withdrawal .or_partial
withdrawal from the use of tobacco or of nicotine.

31.
52. A :use of Claim 51 wherein the compound is a
compound wherein r is 1-3, s is 0, X is hydrogen or hydroxy.
25 and D completes a pyrrolyl group.
53. 2 use of Claim 52 wherein the compound is a
compound wherein R is of Formula III or Formula V.
54. A use of Claim 53 wherein the compound is a
compound wherein R is of Formula V and A is of Formula VIIi.
30 55. A use of Claim 54 wherein the compound is a
compound wherein M complétes a benzopyranyl,
benzodihydropyranyl, naphthodihydrofuranyl,
benzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C1-C3 alkyl, oxo, C31-C3 alkoxy.
35 pyrrolidinyl- or piperidinyvl-Cj-C3 alkoxy, C1-C2
alkylenedioxy, phenoxy. benzyloxy, phenyl or halo

groups.
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t her eof . 49. A use of the conpound is 3-[4-
(6-chl oro- 3-indol yl) pi peri di n-1- |lmn”m1mmmm2y) propane, 10
-3-[4-(6-chloro-3-indolyl)-1,2, 3, 6-tetTattydfopyridin-1-yl]-1-

(4-indol yl oxy) - 2-propanol or 3-[4-(6-nitro-3-indolyl)-

1,2, 3,6-tetrahydropyridin-1-yl]-1-(4-indolyl oxy)propane or a - _
phar maceuti'cal |y acceptable salt thereof. 50. A use of Claim42
wherein the conmpound is (2S)- 15 ~-219-
(-)-3-[4-(6-nitro-3-indolyl)-I,2,3,6-tetrahydropyridin-1-yl]-

1- (4-indolyl OXY) 2- pr og@noly Q{se( Zsﬁf (cUa3iR-$5'whBrein the compound is a
trifluoronethyl- ndoll}cg g’g?a%l” ISQ‘T“{PI%%AS 1- %f‘lotlpnglﬂké(tl C{)éy%ugs'&ltutecpr opanol

or a phar maceutlcaﬁ

conpri sing the us&igh -3 ﬁ'PSﬂ.l fB?‘kWev%’Fﬂ'l H’Be‘@ﬁl Bl PRETA® AY t he

synpt ons caused byeneylwkhyagedups: parti al wi t hdrawal fromthe use of
tobacco or of micotines;, a &b - of Claim $2whefeirl$8e cdipofhd@ii® §1 wherein

th d ;
hygrgg;@ogg I~ daﬁomgouqmﬁgpgnwﬂre{sﬂgg £ofn§1111 P11 3o kP 1s7pd Y GKAIAN OF

d ai m 52 wherein t"r’r’eb@&i‘fﬂ%ﬂﬁ’d‘y % R 1§o?ﬁfé‘éﬁd RARBFRY Ty ROARLYYf OFormula 1171 .
or Formula V. benzothi®éyl, A use of - Cl aim53 wherein the conpound is a

conpound wherein Ris @&bdietm&cawvcmruizki&goﬁlmr mah aciVlallkoxyd0cq-cg  55.
A use of d a.'LI m 54 Whir efoal}cykhgalﬁg%o%g Sn:n.%ro, trﬁ?ﬁﬂp g erein M

conpl etes a benzopyran I ydr of ur anyl ,
benzodi hydr of uranyl , i Fomgthyd nyhey le’éirr &F¥ @‘? xY groups;

substituted with O- 2 Odr Gbat kotedowixh €1l @&eai/kowpeﬁ_ﬁimonyl pyrrolidinyl -
or piperidinyl-Cl-C3 ahkaydrépyr&dazinonyl or papkyd-AR6E)10%¥¥ouphenoxy,

benzyl oxy, phenyl or hal o : P§. -
-219- 56. A us SubStthu&edg"yﬂ§ ﬁv\%ec lhkglcoorﬁ:?ou% c:|3s a

conpound wher éi*h M conpl et édkaxsyr Sape i éﬁlf@%elb%ttlw#uﬁwps

58. A use of Claim 51 wherein the compound is (28)-
{(-)-1-{(4-indolyloxy) -3~ (4-(3,4-methylenedioxy)phenyl) -
piperidin-1-yl)-2-propanol, (258)-(-)-1-(4-indolyloxy)-3-
(spiro{lH-indene-1,4'-piperidin)-1'-yl)-2-propanol or (2S)-(-

20 }-1-(4-indolyloxy) -3- (5-methoxyspiro[benzodihydrofuran-
1(3H) ,4'-piperidin]-1'-yl)-2-propanocl or a pharmaceutically
acceptable salt thereof.

59. A use of Claim 51 wherein the compound is (2S)-
(-1-1-(4-indolyloxy)}-3-{4-(3,4-ethylenedioxy)phenyl) -

. 25 piperidin-1-yl)-2-propanocl, (28)-(-)-1-(4-indolyloxy)-3-(3,4-
dihydro-2-oxospiro[naphthalene-1(2H),4'-piperidin]-1'-yl)-2-
propanol or (2S)-(-)-1-(4-indolyloxy)-3-(4-methoxyspiro-
[benzodihydrofuran-1(3H),4'-piperidin]-3-one-1‘-yl)-2-
propanol or a pharmaceutically acceptable salt thereof.

30 60. A wuse of Claim 51 wherein the compound is {28)-
(-)—1-(4-indolyloxy)—3—(4—methoxyspiro[benzodihydrofuran—
1(3K) .4 '-piperidin]-1'-yl)-2-propancl, 1-(4-indolyloxy)-3-(4-
methoxyspiro{benzodihydrofuran-1(3H),4"'-piperidin}-1'-~
yYl)propane or (2S8)-(-)-1-{4-indolyloxy)}-3-{5-methylspiro-

35 [benzodihydrofuran-1(3K),4'-piperidin]-1'-yl)-2-propancl or a
pharmaceutically acceptable salt thereof.




5 5T N se Yot %“Egy'menﬂlﬂllllﬁmmﬂﬂm s o Compound:

Wwherein Ris of Formula I1l ‘and R3 is ben% odt oXol y or benzodi oxi nyl ;
or R3 is phenyl, naphthyl, indolyl or benzothlenyl

substituted wth 0-2 C1-C3 al kyl, Cl1-C3 al koxy, C4-C8 10 .

cycl oal kyl al koxy, halo, nitro, trifluoronethyl, di fl uoronet hyl ,
hydroxy or trifluoronethoxy groups; -p20substituted with 0-1
phenyl , piperidi nonyl, hexahydr opyri dazi nonyl or piperazinonyl
group, sust i tauLed Mmbhiding Hle qéea&g)dlalﬁxﬂ £6d - {x¥alPng

al koxy, halo or trifddegeBihyl groups. use of Claimb5l1

wherein the conmpound is (2S)- .
(-)-1-(4-indol yl oxy) - 3- (#2¢ 3,%- 2% hy|2énerigk §} prhesgin -the compound is a
pi peridin-1-yl)-2-propaoeohd Wh2spig 1) i4-X-2-i ndol yl oxy) - 3-
§sgi 22[_1? Pd?ne-% gl' pi el i i njgel' b'f)cfalﬁf epanfdlre 0% &I%S&oxﬁpouﬁe is a
-1-(4-indol yl ox 0l be r ra
Y y Tﬁm%o[[?& 9&)&{'39 I[lg é}z?‘uu Yl(l 9&9 r Fo:m\ula A2 a.r(;:1 @ebf a%q e

1(3H), 4' - pi peridin]- opano nar maceuti ca

salt thereof. F°r““‘59 vi A use of Caimb51 wherein the conpound is
(29) - (-)-21-(4-indolegl oxty) use (4of3Ctaist by | vdreedim ¥y Jiphefi\FHoymuld v, a

pi peridin-1-yl)-2- pri)sp%'iok‘em(uag)vfn) aﬂd (Mdl‘cbﬂgﬂaldégOé)i')apﬁtl(zc;ﬁﬁlydrofuranyl or -
di hydr o- 2- OXOSpI iyl %ﬁogaheé} f lpl peridin]-1"- pr opanol
or (25)-(-)-1-(4-1n 'g |ro-

[ benzodi hydrof uran 1(3H) SH ?¢ dilﬁ]“ %’20 8-93 ag}f‘?’“? benzy hop n FRATYSr %
pharmaceutical |y accept abbhio m’btmshereof 30 A use of daim

(51) W?.eE ii n fjhle f:orrp;)und 68. (2S) ase . of[ClaJ.m 33 hwhere%.n the compound is a
i ndol yI oxy Spi ¢ | ur.a
1(3H), 4' - pi peri di n) - ?Lcﬁnpgf}?g‘;h%rgéyn i r"g éljte?ﬂgmul%gEfoW) 3% phenyl.
met hoxyspi r o[ ben¥dd ’WH‘F ni‘(‘éﬂf”ﬂl arpipdelvdion] - 1° - yl ) propane or
(29)-(-)-1-(4-indolyl oxy)sulam(lfiunetn hikBpP120C13E3 alkoxy, C1-C3 alkyl, C4-Cg
[ benzodi hydr of uran- 1( 3H) c§1cxdam§uﬁaosa, ?ha‘l)ﬁl ) a#er OPARhofnehyl or

phar maceuti cal | y accept algLefIsuorometl}mr

-220- 61. A u corrpr xy tHeB8e of A aim4l for treati ng
66 use of Claim 65 wherein the compound is a

20 compound wherein R3 is benzothienyl or indolyl,

substituted with 0-2 C31-C3 alkoxy., C1-C3 alkyl, Cg-Cg
cycloalkylalkoxy. halo, nitro, trifluoromethyl or
trifluoromethoxy groups.

67. A use of Claim 66 wherein the compound is a

25 compound wherein R3 is benzothienyl or indolyl substituted
with 1-2 C31-C3 alkoxy, C1-C3 alkyl, halo, nitro,
trifluoromethyl or trifluoromethoxy groups.

68. A .use of Claim 61 wherein the compound is (2S)-
(-)1-1-(4-indolyloxy)-3-(4-(2-naphthyl)piperidin-1-yl}-2-

30 propanol, (2S)-(-)-1-(4-indolyloxy}-3-(benzo[e)spiro-
{benzodihydrofuran-1(3H),4'-piperidin]-1‘'-yl)-2-propanol or
(28)-(+)-3-[4-(7-chloro-3-indolyl) -piperidin-1-yl}-1- (4-
indolyloxy)-2-propanol or a pharmaceutically acceptable salt

thereof.
35 6. A use of Claim 61 wherein the compound is 3-[{4-
(6-chiore-3-indolyl)}piperidin-1-yll-:i-(4-indolyloxy)propane,

3—[4-é6-chloro—3-indolyl)—l.2.3,G-tetrahydropyridin—l—yl}—l-
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ggﬁ;gzrs]ijo\r/]merei nr |221 2A “ge ot @ %umﬂmlﬂ:’lﬂ ﬂl'l;u'mleaf%nggu\?mdeir:lﬁ t he

conpound is a conmpound vvherel n Ri's 6f Forfmla I"Il or Fornula V and A
i s of Formula VIII. 64. A use of Claim 63 wherein R is of
Formula V, A is of Formula VIII and M conpl etes a napht hodi hydr of ur anyl
or 10 benzodi hydr of uranyl group, substituted with 0-2 Cl1-C3

al koxy, benzyl oxy, phenyl or hal o -gepups. 65. A use . of
Cl ai m 63 wherein the conpound is a conpound wherein Ris of Forrmula |11

and R3 is phenyl, 13 fipih tasiw 9 EH&:?W' 30["4J(@d19idﬁ:107-3 -indolyl) -

substituted vmth02 C3 :
cycl oal kyl al koxy, f ?916 tra ﬁg%%me Eg 1 (glr%lyloxy)tpf PR nueo%n%t hoxy
gr oups. 68har“)§°8§"e1‘i§f11¥:| %WB@%@P % rFheRePfconpound is a 20

conpound wherein R3 is Menzat hisenylofoclaimi@llywherein the compheidi feit @$)with
0_-t2 Cl- tC3 ?: koxy, @hrﬁ?-\[al- kéHnic£4-3C8ndo1yl) -1, 2ngL@@dﬂéM&@J&§QHd1mL91% oA
nitro, trifluorone I or r :
use of Caim66 wthr elgﬁh)flhloxg) o r°8; o gg? >r§rp)'g ghlaﬁser ein RBis.
benzot hi enyl “or i nHB’rfy]iu°§9‘BF§tthu?'e’d‘d°1Y1’\HWFF@%‘ Exidzlafkdrgolired-2t kyl ,
hal o, nitro, t prépanoil oo tshphammacent idaldy caetepvaylegsalipshereosf. 68.
A use of C ai m 61 whemnei nat Gge GhPOikithgl She 28p-of Claim 31 for treating

-) - 1- (4-i ndol y} oxye:3x{4- (2- napht hyl ) pi peridin-1-yl)-2- 30 propanol,
(29)-(-)-1-(4- |ndoI yl oxy) - 3 (benzo[ e Jﬂ EII’O-
[ benzodi hydr of ur an- 1( 3Hp-4' 2 pPE)%rl fifnFiain ji) wheneig theycoppound is a
(2S)-(+)-3-[4-(7- C hbrmoung- -whedelin | 2) -ijgi pe¥i @i is 10,y K] igl hydrogen or hydroxy,
i ndol yl oxy) - 2- pr opas®Ip @5m@16|@;lggrm@ygiﬁalgwu@ccept abI e sal t t her eof .

35 69. A use f 4z
(6 chl or o- 3-i ndol yl ) pi p7§r| 8;\ \g]gglgl ngtglg?oxy e co’é‘pm‘n is a

3-[ 4- 6- chl or o- 32 nBYIRARS 1‘”?”3”6 Pt éﬁraﬁf(ﬂrﬁb% |I(§Fn°11-F§’FTu1P V and A is of
-221- Formula VIII. _

74. A use of Claim 73 wherein the compound is a
compound wherein R3 is benzodioxolyl or benzodioxinyl; or R3
is phenyl, naphthyl, indolyl or benzothienyl,

20 substituted with 0-2 C3-C3 alkyl, C31-C3 alkoxy, C4-Cg

- cycloalkylalkoxy, halo, nitro, trifluoromethyl,
difluoromethyl, hydroxy or trifluoromethoxy groups;

or substituted with 0-1 phenyl, piperidinonyl,

hexahydropyridazinonyl or piperazinonyl group,

25 substituted with 0-2 C3-C3 alkyl, oxo, C1-C3

alkoxy, halo or trifluoromethyl groups.

75. A .use . of Claim 73 wherein R is of Formula VvV, A
is of Formula VIII and M completes a benzopyranyl,
benzodihydropyranyl, naphthodihydrofuranyl,

30 Dbenzodihydrofuranyl, indanyl, indenyl or tetralinyl group,
substituted with 0-2 C3-C3 alkyl, oxo, C31-C3 alkoxy,
pyrrolidinyl- or piperidinyl-cl—C3 alkoxy, Ci1-C2
alkylenedioxy. phenoxy, benzyloxy. phenyl or halc
groups.

35 76. A use comprising the use of Claim 41 for treating
both anxiety and depression.

77. A use of Claim 76 wherein r is 1-2.
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(4-i ndol yl oxy) - 2- propanol or 3- “ﬂlnm;lwﬁtlgjiml yl)-

.1, 2,3,6-tetrahydropyridin-1- yI] opane or
) phar maceutical |y acceptabl e sal t ther%eof" A use of Claim®6l
wherein the conpound is (2S5)- 5 '

(-)-3-[4-(6-nitro-3-indolyl)-1,2,3,6-tetrahydropyridin-1-yl]-
1- (4-i ndol yl oxy) - 2- propanol or (28) (-)-3-[4-(6-

trifluoronethyl-3-indolyl)piperidin-1-yl]-2324-indolyl oxy) - 2- pr opanol
or a pharmaceutically acceptable salt thereof. 71. A use
conprising the use of C.aim 1for reating.,10 anxiety Ause
of Claim31l wherein the 'f:éorrpﬁoun E %@Lam 73, wge]c:iel etfl%a? c°mp°um_iL és s S

0, X is hydrogen or CH?ER‘B‘;@yWheremaﬁdlfD%ﬁﬁF@’clés I3 % FOFYRigNoapd A
73. A use of C aph BE&mftereinI.t he conpound is a 15 conpound wherein Ris

of Forrr:gl c'a L1 %s Formulg .V angefof Sc1@fim 78 whet&ld & i/éldcf Formula I%%d A
use o] aim er.ei c rein i's
benzodi oxol yl or b\é\/ﬁzo% g ‘ﬂﬁl 8%%}&%5!' lsnd%lyl hen%}?‘%@pﬁ%ﬂf i ndol yl or
benzot hi enyi, 20 sﬁybgfﬁlt&eédWWt R-8- %a Eslaé’éw&f k$HCeC1- C3 al koxy,
CG4-C8 cycl oal kydyzllkakdylahkoxy, nheto, tmitfdéuortarEligtomethyl or

di fl uoronet hyl , hydr oxy i FL b F dmdQhORE gh8xYs gr oups or substituted
with 0-1 phenyl I peri onyl e

pi per azi nonyl groogp, cgon A’ use of cl%anlpt 3?63{! %Oﬂgez g&%hnﬁ g oxo
Cl-C3 ‘é\ﬁ’%"’hﬁ%ﬁlﬁ‘ B lFrHC}CI}BELo‘h’éW sy, substi utedsg

A use of O aim 78ighek& §.18:i 8lkdxyRofmfe acgloalkylalkexyf Medoruhitnd.| |
and M conpl etes a bepzfpjsramythyl, or hanzbdbydehfyy afylps.
napht hodi hydrof uranyl, 3§ beﬂzl&%' Qgrﬁjﬁx‘lfs%?'”})ﬂe’ uéé‘%”&ias.n{kﬂlﬁ!e{% tgéatln%

tetralinyl group ubst ted w I

al koxy, ispyFrolcPBTihE/’Pn or®5PRRr | fjf?ﬂll -éie &gﬁﬁuﬁoxf EL tdpg o
al kyl enedi oxy, phendxpertisamignoxycoghidiye odigerders, psychgsimips. sBE:p
76. A use conpri si a@gséieresegadrr@eanst i odidordatrs Nexual dpifinabiéet y

and depression. brain trablma, AmehSS 103k, Q:@ti_img7%i%ﬂ&isn gndl %blzé:?ty,

substance abuse, obsessive-compulsive disease, panic

20 disorder and migraine.
82. A use comprising the use of Claim 41 for treating
a condition chosen from the group consisting of obsessive-
compulsive disease, obesity, migraine, pain, particularly
neuropathic pain, bulimia, premenstrual syndrome or late
25 1luteal syndrome, alcoholism, tobacco abuse, panic disorder,
anxiety, post-traumatic syndrome, memory loss, dementia of
aging, =social phobia, attention-deficit hyperactivity
disorder, disruptive behaviour disorders, impulsive control
disorders, borderline personality disorder, chronic fatigue
30 syndrome, premature ejaculation, erectile difficulty,
anorexia nervoga, disorders of sleep, autism, mutism and
trichotilomania.
83. A use of a serotonin reuptake inhibitor in
combination with the use of Claim 31 in a preparation of a
35 medicament for potentiating the action of a serotonin
reuptake inhibitor in increasing the availability of
serotonin, norepinephrine and dopamine in the brain in a
subject in need thereof.
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-222- 78. A use of | mwei n the conmpound is a conpound
wherein Ris of Forrrulali“l‘ \@‘) \ _ nd Ais of Formula VIll. 5
L

79. A use of Caim78 wheh I'swofs Fdrnula |11 and R3 is phenyl,
napht hyl , indolyl or benzothienyl, substituted wth 0-2 C1-C3

al koxy, C4-C8 cycl oal kyl al koxy, halo, nitro, trifluoronethyl ‘or
trifluoronmethoxy groups. 10 80. A use of Caim79 wherein the

conpound is a conpound wherein R3 is2%3tdol yl -or benzot hi enyl,
substituted with 1-2 C1-C3 al koxy, C4-C8 cyc[oalkylaLkox%g)Qgéo, nitro,
trifluoronethyl, or tri£|q&éOﬁQkh@&%mgsmupﬁueinéisero@myﬂpf 5 conpri si ng
the use of daim 3184f'or_ treating. ;LSStegedc&nqgéimjecdmsen from the group
consisting of inhitpf.)y:ﬁér’f%ﬁ%?%rﬁ lréognl tive di sorders, psychosi s, sleep
di sorders, gastric notility disorders, sexual dysfunction, brain traum
menory | oss, eating disorders and obesity, substance abuse,

obsessi ve-conpul si ve disease, panic 20 disorder and m graine.

82. A use.conprising the use of daim41 for treating a condition chosen
fromthe group consisting of obsessive- conpul si ve di sease, obesity,

m graine, pain, particularly neuropat hic pain, bulinra, prenenstrual
syndrone or late 25 |luteal syndrone, alcoholism tobacco abuse, panic

di sorder, anxi ety, post-traumatic syndronme, nenory |oss, denentia of
aging, social phobia, attention-deficit hyperactivity di sorder,

di sruptive behavi our disorders, inpulsive control di sorders, borderline
personal ity disorder, chronic fatigue 30 syndronme, premature

ejacul ation, erectile difficulty, anorexi a nervosa, disorders of

sl eep, autism nutism and trichotil omani a. 83. A use of a
serotonin reuptake inhibitor in conbination with the use of Claim31l in
a preparation of a 35 nedicanent for potentiating the action of a
serotonin reuptake inhibitor in increasing the availability of
serotonin, norepinephrine and dopamine in the brainin a subject in
need t hereof.
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84. A use

ofi'_e G aim51 wherein a
is also adninistered to the subject.
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