| ndan® or di hydroi ndol e derivatives. Field of the Invention The
present i oddg9bs rel ates to a novel class of substituted indane or

di hydr oi ndol e conpounds 5 having effect at dopam ne D4 rec%‘a’m(gwmf%
conpounds are sel ective dopam ne D4 |igands or they have conbi ned
effects at dopam ne D4, 5-HT receptors and/or the 5-HT transporter. These

conpound r L the treatnment of certain psychiatric and
Ending o QRAF ARG F& VA ivEd]
d gigrs, i ncl udi

neur ol ogi ¢ di sor udi ng psychosi s, depression and anxiety.

10 Background of the Invention. Compounds rel ated to the conpounds
of the pte I nvent.i on are known from DE pat ent application No.
Ga14113 BELP e ﬂ’bve&i-!?’f ai n

4- (i ndol TBe ptepent -ifvental rebates| toad HoveE Elegs- ¢Fi faBstitGted @fdanel BE dihydroind I8 RAHPEEnds
herein are .cl %jfergggtf 0 show serotonin antagoni stic and agonistic activities

and tJ hd¥ed BAGR DacRaspieEt it PARRASATS 47 Selpqtiye dorrming,Dy lighnsly oe tey
data ar epgieVBdinbined effect{3t RBpAthe ANP! $-ABT tLEbtHR- and/R4fe %%Td@v#@]&gf 'El;hese

certain 1-(indal-3-yl-alkylene)-piperidine derivatives

subst i t ueeEPquads assi thergferegussfuldn dhe frepsment pdrdedtiinepsyshimgriovand namologioi disbodess, or
an i soqui ' . 14 . ounds are clained to have 5-HT

r eupt akeIl#ﬁﬁ’%ﬁsycr%s%’cdte%fs%o;l/:nglﬁgmg‘%g.{;e useful as 20 antidepressants.
Furthernore, in WO patent publications No. WD 9421627, WD 9421630 and WD 94

21626, varj qus ecri es.of indolyl- or indazolyl nethyl piperidine or
pi per 2z #@a%??%?ﬁtsﬁgmﬂgmﬂescri bed to be sel ective dopani ne D4

antagoni sts. No data are given. The conpounds are only said to give Ki 25

values of less than 1.5 [err]Min_a test for displacenent of 3H sgi per one
f r om hum&Smasyds wlatedqto the corapaupdsopf dhmpygsens inwentionraze koewn fromeBE patent

WO pat ent hd i . L £ £ ¢ A ondizkdpdane L
di hydr obe%ﬂgg%drngﬁgl %‘t‘" % ‘,ie?’gjr‘b?‘?g @""‘3’%3%3%‘?%‘%%%ét‘ﬁﬁdgﬁﬂgﬁirﬁ%é*tyﬂhﬂ%°8f“6%% e ne,
- t et r ahy deopspndsiherein ax clpimedrta shove setetoninzaniagemsisticTand a@Onistic- actisiies med toyhave

conpound e 3§ 'oesind ' ty; tuted | osition 6 with an am no
cont aﬁzi Eggdt%ﬁ gr oﬁ%ﬁ@ﬁgoﬁ%gﬂu'%%y 9 bﬁiglg%ﬁ%l{ha%afeng%eéht ral 5-HT receptors,
in particular with 5-HT1A and 5-HT[err] receptors. Sonme of the

conpound r aig. to v - reupt ake i nhi bitin ffect.. .. Dopami ne
mnfecepliiafl%a%d’i F%qi‘ﬁatfc’ r}?‘hg Ogﬁgg‘}ﬁkﬁ c?'éa_&‘éBi(’ﬁfl°1f3é%rq%9’1%)'€‘ﬁeﬁ“§“‘_b%§’? ed
to be 35 whichup® Bbistiuted 0 positith P 4 BEMHE Bieti@in€ Hihg With 28lisdifddle? bR isbuinoline

Dopami ne D4 receptors are pri_maril¥l L
ring. These compounds are claimed to have 5-HT reuptake inhibiting activity and to be useful as

20 antidepressants.

Furthermore, in WO patent publications No. WO 9421627, WO 9421630 and WO 94 21626 various
series of indolyl- or indazolylmethyl piperidine or piperazine derivatives are described to be
selective dopamine D4 antagonists. No data are given. The compounds are only said to give Kj

25 values of less than 1.5 pM in a test for displacement of 3H spiperone from human dopamine D4

receptor subtypes in clonal cell lines.

WO patent publication No. 95/33721 relates to 1-(indanemethyl, dihydrobenzofuranylmethyl, or
dihydrobenzothiophenylmethyl)piperidine, -tetrahydropyridine, or piperazine derivatives. The

30 l-indanemethyl compounds disclosed herein are substituted in position 6 with an amino containing
group. The compounds interact with central 5-HT receptors, in particular with 5-HT] A and 5-HT24

receptors. Some of the compounds are said to have 5-HT reuptake inhibiting effect.

Dopamine Dy receptors belong to the dopamine D9 receptor family which is considered to be

35 responsible for the antipsychotic effects of neuroleptics. Dopamine D4 receptors are primarily



2 located in areas of the brain other than striatum (Van Tol, et al.
Nat ur e, J‘égﬁ ?’573 610). The | ow | evel of D4 receptors in striatum
suggestin A& onpounds whi ch are sel ective for the dopaRFROK9I/058D4
receptor will be devoid of extrapyram dal activity, is illustrated by the
anti psychotic cl ozapi ne whi ch has2a high affinity for dopami ne D4

recept d |s I I.n ram dal, side effects, (Van 5 Tol, et al.
Nat ur e, 103 B oF pEein Rihet, ol SR BV Bt ab Gt DR 03 90n 6 ) Telow
report eevel of D@, r«:ceptorsfv‘inEt;‘tt‘?a“ttﬁﬁi shgbeSifgl tKaQR:Bﬁ)ESUan Rfch &R Eele(c§ece ?@'Q &lopdmine

Nat ure, 1993, 365, 441.) Various effects are known w t respect to

conpou i reRaRtewil ke ‘F‘?"g'érﬁf $xEapyraneideliaetivitye st illgeiratrddyyi the antipsyghotie glozapine )

subt y peghick'Bas' e ery,ed to

ot e g ls A b SorkthER 1 FEEAAL POl BB BB RSV

Ant i ﬁeﬁf@s@@d‘@ﬂ’f%&ﬁ’law T oﬁquw:amﬁletnneresémdewm}mvb)beéﬁvb@bhed . beF

Jansse 8 reduction of the

negat i \r/%e‘&/edﬁf sc\rirl%szo ﬁat‘e’é%rﬁgg"ﬁta%eaaﬁd g 19;3 g%}%%bi/r am dal side-effects

caused by treat mant WI t h cl assi caI neur ol eptics in schizophr eni C patients
Gevders tp‘ gchl atry, 1989, 155 (suppl. 5, 33).

F| nal | y" 2O8f §gﬁt§/ge %ﬂ’mﬂ(l respect &@‘Bﬂ?‘gl@%wbﬁblade ligands ptcthe |dtf€€f¢mi sergtonin

prOphylxeaepa;raﬁutyﬁeﬁeaé s b SOADS R kddEptbrowhi H“R‘é‘ R .
Current trends In resﬁéag?ch and ?ir‘%atﬁ%nt ‘ %ub qu(s:lat\%%ﬁg“&teacfthesmz

19919 . receptor, thefollgwing|etiests bave ¢.enbeea renorod’ that 5-HTI A partial agonists are
useful in the treatnent of anxiety 20 disorders such as generalised

anxi ety di sorder, panic disorder, and obsessive conpul sive disorder

(G it z,Amtidepressivegaffect fd impraygmernitad the s‘lé:;p dublity (Mfeest] TNF.¢ ddnsechlBj As]idgcat e

that f [ e e treatnent of .t ve rrentloned
anxi et ;H)ér eIalg dﬁgﬁsgé’déﬁf g‘!‘%uﬁrbe?‘fl Bﬁuﬂ%ﬁ*}nﬁ%ﬂﬂwﬁﬁ’ér se Z°pl?“"t?éﬁ and 1¢fg
6 s5s)extrap>&5mdauweeffests ewsemmeeanbatt lwithl claddi€ad hewdBleptits B¢ sdhiYofitenic Ipauempport
Eg @e&e rytg f.f c&:ﬁ%‘yS HTI A parti al onists in the treatnent
prieSEy n‘p%‘ ohPFYRTYi %%ﬁdé?% dFwpph) %ogﬂl Einallye Sflmel-@ﬁTzA
PsyChOLHhtHBiﬁSth: 1d 89&2ec sleOtZ,h hy By #@ﬁ‘ég b
1001, B Ea Caryo e * %yﬁmaﬁ@%ﬁ%ﬂ@mléﬁ%?ss et Mgt

Poh, Dr‘uﬁ‘éml‘@g&nds amyreseprch a@i EFat@Fnta,l PIB Puhlicatiasi Ltd.; May 19¢9y choph ar nac oI

1993 8, 167-172; Ansseau et al., Human Psychophar macol . 1993, 8, 279-283).
30 5- HT1A agoni sts and partial agonists inhibit isolation-induced

aggr esFlinical studiss davr hownrtbistchiilng partial apdmidts tleameful ﬁn’rﬂmuufmnem)bfbﬁxh@ef ul

1 9 935'6 { %}?@eggﬁgé aQ e&gﬂ{sgds §r|1xci)&y (dtssgtn elt]ep%mgtdtsorder and obsessu\//eC Qc?tgpu?gnr/rea Slsor(c)igy
(Glitz, D. A., Pohl R., Drugs 1991, 41, 11). Preclinical studies indicate that full agonists are useful

in the treatment of the above mentioned anxiety related disorders (Schipper, Human Psychopharma-
col., 1991, 6, S53).

and

25  There is evidence, both clinical and preclinical, in support of the beneficial effect of 5-HT1 A partial
agonists in the treatment of depression, impulse control disorders and alcohol abuse (van Hest,
Psychopharmacol., 1992, 107, 474; Schipper et al, Human Psychopharmacol., 1991, 6, S53; Cervo
et al, Eur. J. Pharm., 1988, 158, 53; Glitz and Poh, Drugs 1991, 41, 11; Grof et al., Int. Clin.
Psychopharmacol. 1993, 8, 167-172; Ansseau et al., Human Psychopharmacol. 1993, 8, 279-283).

30
5-HTj A agonists and partial agonists inhibit isolation-induced aggression in male mice indicating
that these compounds may be useful in the treatment of aggression (Sanchéz et al,
Psychopharmacology, 1993, 110, 53-59).



3 Furt hernore, 5-HT1A |igands have been reported to show antipsychotic
effect in ani mal nodels (Wadenberg and Ahl eni us, J. m
1991, 83W284 enj us, Phar macol . &Toxi col . , 1989, é%&%&gf :
J. Med. Chem, 1991, 34, 1860; New et a% . Med. Chem 1989, 32, 1147;
and Martin et al., J. Med. Chem, 89, 32 1052). 5 Recent studies
also in t | at

Al & 360 b Sreflifed B 41
nodul at ?ﬂgﬁ oIehé }Ill’ﬁl“lo_q-%ﬁ1 é%l -clpn ngJ cattg}gfe?%%% wﬂlg%ee{é& Cl en%ggdfs
47, 1609§Waﬂwﬂb@rmd9\lé¢nnasl J. Neural Pl’rmsnad(wl ;Bi3oéhexhlenfusBBhwammacdl SGpxicolz, 1989,

509 513) estl ng ef of
extrapyr6a sf&e e?’?ect Aﬁ ?/%ﬁtjé H;#Aeg%he&ytﬁgt%%qi é?ﬂ%ts
such as Mﬁtmbtail.opaﬂedj@hem., 1989,32,505—25.1A agonl sts have shown neuroprotective
properties in rodent nodels of focal and gl obal cerebral ischaem a and
may, Ytherefore, be useful in the treatment of ischaenic disease states

(Prehn, Recent sfadlfes aldo 1rﬂil§iferﬂlat1§ﬁ¢ I‘”IA 263ptors1e3d implrtant in thd RAdOREAL KbaGRtion of

studi es have been presented i ndi cate that 5-HT1A antagonists are

usef ul ihaloperidol-induced; «catalpp 6¥1°1§en1-1f‘é Sriensnt 1990 BéIvel 689, Wadembesgdst Ndur .

Sci. 19 5

anti depr gazsel Biddtem. & pehav?198%, 47 RN bijghetnl ek SR LBponitif BLectlin |

pot ent i ahe ulcamgsntfod rexlr#m'ratmléaitshkmffedis npiigahios emventidnal antxpmhotiq a,gemsy;mpit @B

of S({,hl if@ hr a and conpounds with conbi ned effects at dopam ne D4 and
E‘P and/or the 5-HT transporter may have the further benefit of

|nproved ef fect on ot her psychiatric synptons in schizophrenic

patlents such as depressjve and anxi ety synptonms. 25 5-HTIA and 5
r ecept or>-H{ yafEenists ase |$rown. DEHraatertive PSS Walndenti mpdsleAf foral |39‘i1 talqbgl in

di 1 erenfercBi {Eﬁaeﬁiﬁ’ﬂﬁldﬁnz@r ﬁﬁfe‘?&rb"ﬂ% l@éfuﬁﬁ)fﬁé)&ééhh&at BN HAB AL RSRAMEPRIEheCt S

(Perregaard et al., Recent Devel opnents in Anxiolytics. Curren

Qpi ni on Bua h’ﬂMpb‘l&h%mP&Bént s 1993, 1, 101-128) and/or in nmodel s
predictive of effects in other psychic disorders and it is considered
hi ghl'y beneficial to have such conbi ned serotonergic effects. 30

Conpoundhamndchlogisplestadies Hade beneésentedierhick iin&camﬁhhli FHA | wiantugedibte ate wefubirHT
W th 5 e P et PR RO Sy Pt pemad Neor 5 308213184 ey (her apeut ¢
approach in the treatment of neurologic and psychlatrlc dlsorders

el U g e ke infibicors dre Well nowi antidepressant drugs.

20
Accordingly, dopamine D4 receptor ligands are potential drugs for the treatment of psychoses and
positive symptoms of schizophrenia and compounds with combined effects at dopamine D4 and
5-HT receptors and/or the 5-HT transporter may have the further benefit of improved effect on other
psychiatric symptoms in schizophrenic patients such as depressive and anxiety symptoms.

25 5-HTiA and 5-HT2A receptor ligands and 5-HT reuptake inhibitors have different activities in
different animal models predictive of anxiolytic and antiaggressive effects (Perregaard et al., Recent
Developments in Anxiolytics. Current Opinion in Therapeutic Patents 1993, 1, 101-128) and/or in
models predictive of effects in other psychic disorders and it is considered highly beneficial to have
such combined serotonergic effects.

30
Compounds with dopamine Dj receptor activity combined with effect at 5-HT receptors and
compounds with dopamine D4 receptor activity combined with 5-HT reuptake inhibiting effect is
considered a new therapeutic approach in the treatment of neurologic and psvchiatric disorders,
including in particular psychosis.

35



4 Sunmmary of the Invention The object of the present invention is

to prowq,Fg nds with dopamine D4 activities or with conbi ned
effects a opam ne D4 receptors, 5-HT receptors and/or thBCHDKP7/00587
transporter. It has now been found that certain substituted indane or

di hydr oi ndol e conpounds have effect at 4 dopam ne D4 receptors.

Addi ti OR@innYary SR 1abedtidf COMPOUNdS interact with central serotonergic
receptors, in partlcuTar with the 5-HT1A and/or the 5-HT2A receptors and/or

they act as 5-HT reupt ake inhibitors. 10 Accordingly, the present

ti t d [ . . .
:/\R\éregi In e ogjegt gfsthé gresen mvent?o%g onpﬂ"?évfae coxjnpoun(as wghadé)p%{mﬁfl %@gyﬁ{g% ob pv&tl]
conpl et icogbiaed eﬂﬁiwdapanmemg:bws SRIT es2Bptbie bh@6r e SIHTEdrBpdietp] € ri ng,
or a*sgroup N conpl eting a di hydroindole ring linked via the 1- position;

Wis a bond, and ntmis |, 2, 3, 4, 5, or 6; . Wis CO SO or
502 N 6had no b&n Mndﬁh&%@ih'sﬁb@imté'd maanler d%xydp&ﬂdﬂléj@&nﬁoﬂﬂﬁs R éfi%cmt
m)rethan X O S, nis 2, 3, 4, nd mis O, 1,

2. or 3dopAmine Bicrepsrs.oAMiGenaliy s of thé aempoungs ifteract ith pentry] psompergic
| et d tt
compl ot L agpiraliibaBlRIRlR thd 89113 m%gqhe/gm% rkeROR iR hdifRke Il Spg OF

conpl et ering lirn
2- posi t ireuptakhénhibitors 1, 2, or 3;
10
Accordingly, the present invention relates to novel compounds of the formula I
R4
A—X N_(CHz)n_W—(CHZ)m\
N )
wherein A is a group
. 2) . b
RY ’ R" & \
2 R® R® /\
? / " J a2 | J_R,
N 7 <
,w " /N R \Rs
15 R RS R® or

Y is a hydrocarbon group completing an indane ring, a group NR! completing a dihydroindole ring,
or a group N completing a dihydroindole ring linked via the 1-position;

20 e Wisabond,andntmis1,2,3,4,5,or6;
* WisCQO,S0,0r802,nis 2,3,4,or5and mis 0, 1, 2, or 3, provided that n+m is not more than
6; or
e WisO,5,nis2,3,4,or5andmis0, 1, 2, or 3, provided that n+m is not more than 6, and
if Y is N completing a dihydroindole ring attached via the 1-position then m is 2, or 3; and
25 if Y is NR1 completing a dihydroindole ring linked via the 2-position thenm is 1, 2, or 3;



5 the dotted line, emanating from X indicates an optional bond; when
it does %n@wate a bond, Xis N, CHor COH, and LI _Indjcates
a bond, Xis C R is 5 . hydrogen, C 6-al k(en/yn /DKI7/00587,
C3-8-cycl oal k(en)yl, C3-8-cycloalk(en)yl-d 6-al k(en/yn)yl, aryl,
heteroaryl, aryl-Cl -6 al kyl, heteroaryl-Cl .6-al kyl, acyl, thioacyl,

Cl-6 al Iﬂ‘)édbttéd Bﬁﬁ(kmaﬁartlhg Iﬁ‘dﬂﬂ’XJ ﬁﬁdt&b}(és%kl'of;@&ﬁéi bord! V/héﬂlt E&@%t mﬁfcate abond, X is
het er oar Isulfonﬁ VCO- wherein Vis

C16- al ke FHRANHGIE “élewéfrdéférqﬁeéﬁydjpclsc c3 8 cycloal k(en)yl
-6-al k(en/yn)yl, aryl, or heteroaryl; or 10 . a group R[err]R[err]NCO or

R[err]R{Bﬁrr]NCS- V\/nerel n Rerr] and R[err] are i ndependently hydrogen
Cl 6-al K@t/ yn)yl, C3-8-cycloal k(en)yl, C3-8-cycl oal k(en)yl

k th th
o 3 KB, DELRARNL ¢ Sk reeniemrf gl Rmrc1-s chews% i,
]Pi per ihdijnyxhtemarymellrﬁﬁirgalkﬁphanergdmwl 6-3114{2 ac%izth%a'éc}are I ndependent Ic)ll Zel ected
rom rogen,.. ha n,.L£yano -6-a n/ yn -
al koxy?/ %H"B lg’ﬂ?’ d Qyﬂutfg% apyjeatfonyly ce twarygslfw&ycl oal k(en)yl - C
1-6 al k(-ermllﬁvt!d- wheremvﬁloﬁrehmﬁ% @?%ydlk(eﬂ%w G- BRbdli(ed), 09N

substituted phenylcarbonyl, trifluoronme

trifl uor ofStdgy Mﬁﬁylr%waﬂsk@beiﬂ@rw waemandmd one of Rlerr]-Rerr]

al t efgnat, 1891 0] 16 r 13 efi ned

f or %er?}ée%rﬁlgp%[ ggrm(lg('ﬁs ﬁlpgr Ong}]\I&E[f@{ EJHBPIE?eJr'\l yn)y epgnh%(sly Safoger,
cyc: oal k( Ql}?(fallk(mn}}d,c%issablhélk&)ﬂyﬂ Cg.sa:yexbﬂk@nyym)l;@-alk(an/yh)ylheétebagr ,Yor, |
ar err] an err
t oéet her Wt & %lé)ﬁd ]t{” fo gtﬁer Q‘?h“‘ﬂ?ﬁ?“&‘r'@ W#ﬁ(gﬁyf“é"r Findegdy F[ PymhdmR[l’

[err] 251pendinghﬁ|parh§dno&eﬁa@m@-s or CHerr]; Tis NH, N-aI kyl, S, 0 or
CHerr]; and p is 1-4, inclusive; or two adj acent groups taken from
Rlerr] -Rerr] nmay be joined and designate -(CH err])[err]-

- CHE{3H RS 4B {dRBondbm el TRAIDSL S - R[err]
and Rlerr] -Rerr] ar eyﬁﬁgg{e&ﬁgﬁ% Igl';?éh?/dr oggégng’aﬁ%:?lgrg]oér?l GCai}léﬁ:B[yﬂWlt ro,

d er r] - &l1ke alkexh G He-alkgthichydos, Kaxsycycloatk(ea)d) @Bicmlgqlk(en)yummlk(en/yn)yl

C3-8-cy pal enltyn
het er oar@y réhk%g% Acyér bo ny‘fEi caq%&’:yd eﬂr% gg%st |bt§&1fu§e& é M“ﬁome)(h}’l,
trifl uorﬁ@ﬂmtmttthylsulfony]gxy and Cl Cdlkyl&llﬁinklybmjfﬂﬂnm alteﬁmiatibrw baﬁgacgedsﬁp gr oups

taken f rﬁﬂlﬁ@‘f wﬁgreﬂia ﬁli $9&: Iaeéne]ao{oxm Rq dt Hﬂ %x%ée\%, C1-6-aﬂc(enl7yn)yl, Ci-g-
20 cycloalk(en)yl, Cj3.g-cycloalk(en)yl-C1.¢ alk(en/yn)yl, aryl, heteroaryl, aryl-C1.¢ alkyl, or
heteroaryl-Cj.g-alkyl, or

R13 and R14 together with the N-atom to which they are linked form a group
os
Q
25  wherein Q is C=0, C=S or CHy; T is NH, N-alkyl, S, O or CH3; and p is 1-4, inclusive;
or two adjacent groups taken from R2 - RS may be joined and designate -(CH3)3-,
or -CH=CH-NH-, thereby forming a fused 5 membered ring;

R6 - RY and R1! - R12 are independently hydrogen, halogen, cyano, nitro, C1-g-alk(en/yn)yl,
30 Cjg-alkoxy, Cj.g-alkylthio, hydroxy, C3.g-cycloalk(en)yl, C3_g-cycloalk(en)v1-C1_¢

alk(en/yn)yl, aryl, heteroaryl, phenylcarbonyl, halogen substituted. phenylcarbonyl, trifluoromethyl,
or

Cj.-6 alkylsulfonyl, or two adjacent groups taken from R6 - R9 may together form a methylenedioxy

group;



6 R10 is as defined for Rl above; with the proviso that the

substitueq& E%Por R4 in position 6 may not be -NR13R14 when Y is CH2, W
is a bondOPARYE 1 and the ring is linked via the 1-posi tPGHDKS700587 o
pharmaceutically acceptable acid addition salt thereof. The conpounds

of the invention have been found to shéw high affinity for dopanm ne D4
recept o $p - d.so f the conpounds have been found also to show
affinit§ fgfsggggpgﬁgﬁdﬁﬁv?eceptors i ncl udi ng 5-HT1A receptors and/ or
for 5-HT2A receptors. An inportant group of conpounds 10 according to the
I nvention gre the conpounds whigh hagve effect at dopan receptors
conbi nelfith e REPYiFP et e PUOFHEEN & %%?‘UP PPionet mag pot be ‘NR1p H when Wt GH2t he
conpoungsis@fbohd)@-+itY € 3hd @ riflf & 1GRES L Medpdtafhyl in the treatnent of
positive and negative synptons of schizophrenia, other psychoses,

anxi &t yorh hsrmrceutically ageeptable agid pdditienesgltahergoft y 15  di sorder, panic

di sorder, and obsessive conpul sive disorder, depression, alcohol abuse,

i mpul se control disorders, aggression, side effects induced by
convent Thnedmpoundspefitbhimventiondieve been ifeunidae shaw high affiiity dersdopainiie 3y redtp@orai ne,

senile depentia.and cardi ovascul ar di sorders and [n.the inprovepent of
heep. SbE e e ARiohE BNE hebh ARCHES s e pY Ofr SPBRIEE Hoepiors
phar mac gidluiding| 5-BOTRORCEL@E QAP IforS 5HTA! rdcgR6rs. An imﬁaﬁaztcgﬁﬁp%moﬁbo&ﬂs nul a

| as_defined above or a ph rnaceuticalk§ acceptabl e acid_addition salt
t her Wof 29°ATding 1A dhedpwsntipR e the comparnds vichhavaeitestat dpprming By feseptors opmbinedne

or rmrewpthgrﬁrppﬁgfﬂk@ﬁhibmn effectdCcceptabl e carriers or diluents. 25 In a
further aspect the presenF i nvention provides the use of a conpound of
Formula | as defined above or an acid addition salt thereof for the

manuf ac ; hatmac ' L rafj r. the reat pent. of the
Tbove nekdily P IBREREL b 8 yBhERYE birders asdlip the resbheih b Bk amin
Sone of nedativesympoamis schizaphreaiaa bthEwogsyeHoses| arietys disdders)Rudtoa gehsslised andidtgr eof
and %ucg.qgticaL ) isogers are al so, enbyaced g t he inv%ntion._

isorder, panic disorder, and obsessive compulsive disorder, e¥r3551on, alcohol abuse, impulse

control disorders, aggression, side effects induced by conventional antipsychotic agents, ischaemic

disease states, migraine, senile dementia and cardiovascular disorders and in the improvement of

sleep.

20 In another aspect of the present invention provides a pharmaceutical composition comprising at least
one compound of Formula I as defined above or a pharmaceutically acceptable acid addition salt

thereof in a therapeutically effective amount and in combination with one or more pharmaceutically

acceptable carriers or diluents.

25 In a further aspect the present invention provides the use of a compound of Formula I as defined
above or an acid addition salt thereof for the manufacture of a pharmaceutical preparation for the

treatment of the above mentioned disorders.

30 Detailed Description of the Invention

Some of the compounds of general Formula I exist as optical isomers thereof and such optical

isomers are also embraced by the invention.

35  The expression Cy.g-alk(en/yn)yl means C_g-alkyl, C2.g-alkenyl, or Co.g-alkynyl group.



35 The expression O -6-al k(en/yn)yl neans d -6-al kyl, C26-al kenyl, or

C26- al kyn

7 Th)e&%ggpéryg%m on C3-8-cycl oal k(en)yl neans a C3- 8- cycl BaFPK789%8dp, or
a C3-8-cycl oal kenyl group. The term ClL 6 al kyl refers to a branched
or unbranched al kyl group having fromorhe to six carbon at ons

2ot byl T PRy i e sl g R ctonfo R, s bt pout Ty

and C2-6 al kynyl, respectlvely, deS| gnate such groups having fromtwo to

:L)é hcgg bﬂ? enyﬁ 6palg3§ rgfceifsncg %rancgo ‘8’1{‘3}”2‘?@% aﬁfg‘ groig}? gme bo'ﬁgmgﬂ%g pcggltfc;ﬁ\z/} lo%’ 10
The t er natofd inSluaivi,axyh as(iﬁetﬁylaétkyxll I-propyl, Zprop§l, &bkityl, 2LbubyA Beinettyl 2 Hropyl and
al kyl 6 al kyl car bonyl , etc. designate such groups in which

t he a?ky?“{jpg&ﬁ FPYE1-6 al kyl as defined above. The term C3-8
cycl oal kyl designates a monocyclic or bicyclic carbocycle having three to
eight C _15 atons, _such as_ cycl opropyl cl opentyl, cycl ohexyl, etc.
The t er mhigalagycy2:6 SHerEAn Goeg léssmcmi;odsscﬁmw sueh piospe having frelbdwpdbe

havi ng t oubl e.bo

The ter mg{(iry rPat rlgﬁ qth(g)&uzlig %naer 9’619 |c ar oFﬁ Q%&dr}e ct%ﬁ'sgc aégmﬁﬁ@h@ff)?enye
napht hyl butényl, pﬁi}'h}'lcmoaynyﬂmedyttynyl i ncl udi ng net hyI substi tut ed napht hyl,
or p gnyl . The term heteroaryl refers to a nono- or bicyclic

het erocyclic group such as indolyl, thienyl, pyri mdyl, oxazolyl,

i soxazol Yhe tetrhd 6;_@ alkoxy] GQ_TghillQIZMioy Cl 6' d]k}dﬁﬁﬁhﬁl' Ci %@Mﬂﬁhan@i_s alkylcarbon 1,
benzot hi eny r| d uranyl , articular pyrimdyl, ind

and t hi efi§ es’gnates “éﬁ@ﬁ"’q?@'a %ali‘}'%?"c? is Epleiley] aggdesined Bhoveodo. "As

used herei n the termacyl refers to a fornyl, Cl1 -6 al k(en/yn)yl carbonyl,
aryl carbonyl, 30 aryl-C
6al k(en/ %9 VF@ &3 exrloatiyl designates almqneeyclit onbioyeligl carbogycle baving three to eight C-

C3- 8- lgycétgﬁk,lgﬁ@m)s%cl%ropﬁ, cyclopentyl, cyclohexyl, etc.

The term C3_g cycloalkenyl designates a monocyclic or bicyclic carbocycle having three to eight C-

atoms and containing one double bond.

20  The term aryl refers to a carbocyclic aromatic group, such as phenyl, naphthyl, in particular phenyl,
including methyl substituted naphthyl, or pheny!.

The term heteroaryl refers to a mono- or bicyclic heterocyclic group such as indolyl, thienyl,
pyrimidyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, benzofuranyl, benzothienyl,
25  pyridyl and furanyl, in particular pyrimidyl, indolyl, and thienyl.

Halogen means fluoro, chloro, bromo or iodo.

As used herein the term acyl refers to a formyl, C1_¢ alk(en/yn)ylcarbonyl, arylcarbonyl,
30  aryl-Cj.galk(en/yn)ylcarbonyl,C3_g-cycloalk(en)ylcarbonyl, or a C3.g-cycloalk(en)yl-Cy.¢
alk(en/yn)yl

-carbony! group and the term thioacyl is the corresponding acyl group in which the carbonyl group
is replaced with a thiocarbonyl group.



al k(en/yn)yl -carbonyl group and the termthioacyl is the

correspongl | group in which the carbonyl group is replaced with
a thi oca%%ﬁgoup. PCT/DK97/00587

One group of compounds according to the invention are the conpounds
wherein Y is conpleting an i ndané ring. O her groups of

conpou | the.inyepti re the groups, of congounds . wherein Y
P RS £65 Rf Soithub de BN Bt e climbotits Shefg R A R E e
group ofdampaimgounds are the conpounds wherein Y is CH2 and Ais a group a)

linked to X via the 2 or the 3 position, or a group b), in particular a
group a). 10 Anot her group of conpounds are the conpounds wherein Y is

CH2  anotifr igfoups Gf eiibounds acEdT@ip t6 thel ihviiRsh @ e Yloapd BcompotndsGvhePdin ¥ is
posi tion. A third and fourth group of conpounds are the conpounds

wherdei NRY or N qqraplegipg jdildromdple ipggr oup a) linked to X via the 2 or the
3 position, or a group b), in particular a group a). 15 Afifth and

si xth %roup_ of conpounds are the conpounds wherein Yis NRI or Nand Ais a
group Accordipgly] ¢nekerenn of oemponndsiage the ddmp6Gynds whigrqim i isiCHyp and A is a glaptd)cul ar

enbodi f t.nvention e co unds wherein Y is a
hydrocg}rh%gzo gr%%%gigygg% ogl'ttllorhé)rgﬁrunﬁgﬁ%pzfrﬁﬁgarMoupa. linked via the 2
position and Ais a group a) which is linked via position 3; | i nked

via the 2 positi and is agroup a) which.is |linked via position 2;

' nifod ApPEL SRRt SomPotgh ik e Ampelngs syheisin Vs CHaand Arike @O a t he 2

posi ti gfup\c) inked @ R VR thd 4,806 R 7ipdsitibiked via position 4, 5 6, or 7,

| inked via the 1 position Ais a group a) which is linked via position 3;

| inked via the | position and Ais a group a) which is |linked via position
2, A third 5&0oNR fom@ghﬁ' ' ( v Q1 i nked via the 1
position and Aoi S %ﬂog}?gucp ) Vﬁ?&@é@@#ﬂéﬁ“@ﬁ@%@m oﬁrg,an ) léfgf)orupl 30
Q her pHlinked o X viadhed o the s pesitidn, bhegpuek)eint partivutanigeoupa).e  conpounds wher ei n
Y ig NRL conpl eting

A fifth and sixth group of compounds are the compounds wherein Y is NR! or Nand Aisa group
c) linked to X via the 4, 5, 6, or 7 position.

Particular embodiments of the present invention are compounds wherein Y is a hydrocarbon group

20 completing an indane ring and

linked via the 2 position and A is a group a) which is linked via position 3;

linked via the 2 position and A is a group a) which is linked via position 2;

linked via the 2 position and A is a group b);
25 linked via the 2 position A is a group c) which is linked via position 4, 5, 6, or 7;

linked via the 1 position A is a group a) which is linked via position 3;

linked via the 1 position and A is a group a) which is linked via position 2;

linked via the 1 position A is a group b); or :

linked via the 1 position and A is a group ¢) which is linked via position 4, 5, 6, or 7.
30

Other particular embodiments of the present invention are compounds wherein Y is NR1 completing

dihydroindole ring which is

linked via the 3 position and A is a group a) which is linked via position 3;

(V3]
w

linked via the 3 position and A is a group a) which is linked via position 2;



di hydroi ndole ring which is i nked via the 3 position and Ais a

group a) wbiegRsdes | i nked via position 3; 5 linked via the and A
is a group a) which is linked via position 2; Bchfbidrss

9 | i nked via the 3 position and A%)sagroup b) ; | i nked via the 3
position and Ais a group c) which is Tinked via position 4, 3, 6, or 7,

i nked leﬁilb&e%ﬁb@ﬁlbﬁthgréuﬁé) a group a) which is linked via position
3; | i nked via the ZC{;‘gleon and Ais group a) which is linked via
posi t | dked vizthe|3i pogitign s9bA isaeroume)syhishis hakngl vie pasitiendy hifpobls;  or

I4| nEedé;sAk&l‘;,gnﬁmg &QﬁbﬁWAW%r&eﬂrE)vﬁn&{@H e(a)wyrgd gg ;s |inked via position

, parti cu Mehts of the pr esent
i nvent ilinkedayie the@positiou andwh éy agmaupya)i vehidh is linkedoganpdsition2g di hydr oi ndol e and 10

Alsa 9 | .nked via position 3; A is a group a) which
i s Ilnlle #‘Hﬁa?ﬁc?spofﬁmna%klsagmﬁﬂ’)s group b); or Ais a group c)

whi ch ilinked vik de 2yoaition and Adsa grourbc) vhickis lifkedha position 4Ns,&Ner Ar oup of
conpounds Wis a bond, ntmis 1 to 4, or ntmis sel ected from 1 and/or 2.

O her groups of corrpounds are conpounds wherein Wis a bond ntmis 2 to 6,

2 to 5,68 biﬁeﬂpa@cﬁl@r @mbodiment$ dfOthe pré¥erdt %entlonzg’redém:?& s whiRl  RoRd it

is 0, or Three firther group of conpounds are the conpounds
wher ei r?°%P1°§nth4(°1ﬂ§°1€aﬂfhnd Xis N respectively. 25 Rl isin a
par gq cul ar enbodi nent sel ected from hydrogen, C 1-6-alkyl, fornyl, C
16- al kyl car bonyl Cl- 6- al koxycar bonyl or Cl -6-al kyl am nocar bonyl .
I n on ehnb@(ﬁrwa)v&dﬁchtihbnkedvtarnobidnnw to R5 are independently selected from
hydr oge hal o nl tro, - 6-alkyl, Cl-6 al koxy,
3 - 6. kRS Rhih s kel §iagioslion 8ol 1yl - 3. 8. eycl oal kyl - 300 C 1-6-al kyl
d- 6-aAkugeapwnod , trifluoronethyl, trifluoronethylsulfonyloxy and
ad-6

A is a group c) which is linked via position 4, 5, 6, or 7.

15 _
In one group of compounds W is a bond, n+m is 1 to 4, or n+m is selected from 1 and/or 2.

Other groups of compounds are compounds wherein Wisabond n+tmis21t0 6,2 t0 5,2 to 4, 3 to 6,
3to5,or3to4.

20 When W isnotabonditis O, or CO.

Three further group of compounds are the compounds wherein X is CH, X is C, and X is N
respectively.

25 Rl is in a particular embodiment selected from hydrogen, C1-g-alkyl, formyl, C1.g-alkylcarbonyl,
C1-6-alkoxycarbonyl or C{.g-alkylaminocarbonyl.

In on embodiment of the invention R2 to RS are independently selected from hydrogen, halogen,

cyano, nitro, C1_g-alkyl, C1_g alkoxy, Cy_g-alkylthio, hydroxy, C3.g-cycloalkyl, C3_g-cycloalkyl-
30 Cjgalkyl, Cj_g-alkylcarbonyl, trifluoromethyl, trifluoromethylsulfonyloxy and Cj-¢

alkylsulfonyl, one of R2 to R® alternatively being a group -NR13R14 wherein R13 is hydrogen, Ci.

6-alkyl, acyl,

Ci-2-alkylsulfonyl, or a group -RISRI7TNCO wherein R16 is hydrogen, Cj_g-alkyl, C3.§-

cycloalkyl, or C3_g-cycloalkyl-C}.g-alkyl, and R17 is hydrogen or Ci.¢-alkyl, or R16 and R17
35 together with the N-atom to which they are linked, form a pyrrolidinyl, piperidinyl, or



al kyl sul fonyl, one of R2 to R5 alternatively being a group -NR13R14 wherein
R13 is h)‘,g(ég ClL_ 6- al kyl, acyl, Cl- 2-al kyl sul fonyl, or a
group -RI wherein R16 is hydrogen, Cl-6-alkyl, C3-8FCI/DK97/00587

cycl oal kyl, or C3-8-cycloal kyl -Cl1-6-al kyl, and R17 is hydrogen or Cl-

6-al kyl, or R16 and R17 35 together W®h the N-atomto which they are
linked, forma.oyrrolidijyl., .Di idinyl, .0 14 .

0 rerh R B B e T gt SRR Y s b n 3 o R o i forethy
and Rlfrarpgmiolidikgld pipeidinyleperhyairoazepifi of M50 17 BkinBérdy unsubitireted tdcriyn ring, in

per hydr oazepi n ,0r 5 to 7 nmenbered unsupstituted |actamrjing, . in

bart | CPETARARE? 1 15 5 selesiod JEma BYSHOBTH, RGIBRTIy G¥2non 21ty &6 LR £1-PPEY 1 -
6- al kytriflueromettyd|ak@¥flucromethiylsulforssgiret hyl , and trifl uoronet hyl sul f onyl oxy.
5

In one group of conpounds according to the invention none of R2-R5 is.
a gPoup NRL3R14, and in anot her group of conpounds according to the

I nvent § i 45 13% 1813 4
br o or oy o Ron e wecdfriro s A@iRHRMIOARIAS 1o p pdBAIELR R shd
di met hgragher gowprof cemppoundeachyrding|té theyinvention atdeast orernfiR2-RY) i a)gmonmw&?déki;% nyl ,

pyrrol | di nyl gasb I r -4 1 uor ophenyl ami nocar bonyl, and. R14, i s
prefer gvg{“g%se ec?sgﬁjr?f%%bl hf/%}?%%dgr{{oﬁ r&itgg’ a W}W acegi’ Aﬁ%‘fﬂ%@ﬂggﬁ?ﬂg& ar
group dimetigdgminowshoaglc methyRalfdny], tafindcarbemiil, ayBlopiopyle Srbpinil sl srotitiinl Rarbohiylo
adj acent groups taken fromR2 to R5 are joined and desi gnate - CH=CH NH ,
the’roeb9’form' ng a 15 fused 5 nenbered ring. I n one enbodi nent of the
| nvent y9ofdRhédyldnindtafbohyl RPRIMI QY i¥raBif kQedt&TEr-bh AYABYI RU§Ns-alkGl. 0gen,
cyano, ni t*r%g r%l- 6- al kyl},Fl Cl- 6- a%éoxy, §)Csll- 6- al kyl ??1:% h;ﬁp%;y,

C3-g-cycl oal kyl , C3-8-cycl oal kyl - Cl-6 alkyl, trifluoronethyl, and
CL- 6 alinthstbifiils 85 brBuA - -

j oi ned anlg dgsi gnartger ap rr%\??'u (ﬁ%ﬁ%ﬁ%‘%ﬁgﬁg‘% ?rlKﬁHtpl)‘g{r %pcééﬁgp%z‘?%% tg’rge

i ndependiesent groups takerefromtRAltof R9 mrehipihed gad desigriatey «FH=CH-NEL-athexeby forming a

Cl- &- al.k [0]7 dj acent groups taken fromR6 - RO may be joined
and‘@deé‘fsgar%%”émé’&r?@%ﬂ§'| enedi oxy group. A subgroup of compounds are
t he conpounds wherein at | east one of R8 and RO is hydrogen and R6 25 to

R7 are_i ndependent |y dr ogen halbogen, in_parti_cul chl qro.

Speci f Tty Fiens f o et R0 @ég%vmwﬁx rsele&te@framﬂvﬁwgamdmlsf@’i s

hydr ogefanoGhitr6; €] ¥lkyl, @1_g-alkoxAQY].g-alkylthio, hydroxy, C3.g-cycloalkyl, C3-g-cycloalkyl-
C1-¢ alkyl, trifluoromethyl, and Cj.g alkylsulfonyl, or two adjacent groups taken from RS - R?

20 may be joined and designate a methylenedioxy group, in particular R6 to RY are independently
selected from hydrogen, halogen, Cj_g-alkyl, Cj._g-alkoxy, or two adjacent groups taken from R6 -
R9 may be joined and designate a methylenedioxy group.

A subgroup of compounds are the compounds wherein at least one of R8 and R9 is hydrogen and R6

25 to R7 are independently hydrogen or halogen, in particular chloro.

Specific examples of R1! and R12 are hydrogen or C1-¢-alkyl, and R19 is hydrogen, C;_g-alkyl, or
acyl.

30 Preferred compounds are compounds selected from
6-Chloro-3-[1-(6-bromo-1-indanylmethyl)-1,2,3,6-tetrahydropyridin-4-y1}-1H-indole,
3-[1-(1-Indanylmethyl)-1,2,3,6-tetrahydropyridin-4-yl] -1H-indole,
3-{1-(1-Indanylmethyl)piperindin-4-yl} -1H-indole,
6-Chloro-3-{1-(7-methoxyindan-1 -Srl)methyl- 1,2,3,6-tetrahydropyridin-4-yl]-1H-indole,

LI
n

3-[1-(6-Methoxyindan-1-yl)methyl-1,2,3,6-tetrahydropyridin-4-yl]-1 H-indole, oxalate,



30 Preferred conpounds are conpounds selected from 6- Chl oro- 3- [

- (6- br omwd 9g/asdemy| net hyl ) - 1, 2, 3, 6-t et r ahydr opyri di n- 4- yI] 'Hg'ﬂ?
3- [ -(1-1I ndanyl met hyl ) -1, 2, 3, 6-t et rahydropyri di n-4-yl ] I—Eb %65987

3-[1-(I-Indanyl et hyl) pi perindi n-4-yl 1-1H—indo| e, 6 Chl or o- 3 [1
-(7-met hoxyi ndan-1 -yl )nmethyl - 1,2, 3,6-tetrahydropyridin-4-yl]- |Hindole,

3 > 36{Ch1<{r@~3L\(@I(b.@yaﬁomdaaaﬁylméth}lmpmd tetrahydropyndm-4—yl] 1H-indole,
1236tetrah[gdropyr|d|n I ndol e, oxal ate
1

6-Chiprerld{6-cgneq!- m@w&pﬁkﬂ»& mi%%ﬁ;}ﬁmﬂﬂy;) 1
ﬁ 6smwraub;q]@r(@ayém%&oﬁ-mhlnymﬂnmﬁ'@'3'395 tetrahydrdpy 4913 Hhadif; cyano-

danyl net hyl ) pi peri di n-
| of&hipro-3- [(lisae@ylymmhmdanyﬂmethﬂwmmgclr)hyﬂmpyndm-4-yl] 1H-indole,

Ch
, 2 C%I 63@%& ?y[? é@ bt é-}[mq -rhcén l’n%thlyﬁ_dl Y? r%%t{ah%rygyndm—#yl] -1H.indole,

, 2, 3, SﬂhMroéWdﬁ-Qmﬁmedll-yl)dhm ]2J3l‘6-ﬂeﬁﬂtyhﬁ>pyncﬁne -4-y1]-1H-indole,

Chl 8 kb 31 B P DA BT L e a2 O 1 2l ydropyri din-4-yl1-1 H

6SIFiﬁdi'@-Bé{d-l[Zlﬁhﬂdxﬁl-?ﬁetﬂylﬁbﬂpendhﬁﬂ'—ﬁ}jpj{-@ndole 5-Fluoro-3-[ 1-[2-(indan-
tra ri’din-4-yl-1Hi ndol e,

uoﬁﬁl@-"‘f'ﬁ U‘ﬂ‘%‘(‘i’%’d’aﬁbﬁmw -¥Htiyd.3.61etpsbydrepyidin-¢-y])- 1FHindaléo| e,
UO'S@'I@):‘& 35174- ﬁnéa}ngfgﬂlzﬂaq }'lyi] tiﬁ_!e?l'ag 1 gﬂ I%I-m&ole

6-tetrahydrop
oﬁ&l'diir{)ﬂ [[144'((mﬁ@mlryﬂ)b‘}tar)-bﬂ’ﬂ]8mmhd4ry4 Yigirpimdoldj n- 4-yl ] - | Hindol e,

%L or%- -n[[g %;Id%, 2o S}% by pan}Qté'tra]nycPro;?erd'ugh-r}l]A'lIé(-Hdo{eH' ndol e,

-1 5:(;1{@6-3@[et[myldreepymbmmm]m] 3 Ger:tlaHﬁHib@mdmA-yl] 1H-indole,

Q}*@qr §|=J£;§}ng} E-yﬁ}pﬁ%ﬁ V2P harwpm@mpémdm-myu 1H-indole,

é
Bq1Pmitdn-fyDahthyR1 ¥ ]3)eRtriwia -4- :
6qt‘gnPah it LRI W T A mdle, | an- 2-y1 ) et hyl -1

671 grardyldriindgs- ?dﬁl)FTleKlYir){{PA ¢-eirAliskapyridin-4-yl]-1H-indole,

R I n-4-vyl H- | oI e,
gﬁ-%rc {61?,%0(‘3 Eﬂs | nﬁ }%ﬂﬁﬁlh 7 %6%&%&12&1’5&%{@ 9éﬁ%yg§§h di % ]4 yl]-1Hind
3-[1-(lpdpn-2- Y()mﬁﬂﬁhlzﬁgﬂ-f}?trdmdydpyndm-#yl]d 6-methylenedioxy-1H-indole,

, 6=t t hyl enedi ox | H-i ndol e,
(Frﬁ?xﬁ%}/gl’y@%%& Di pera ﬁ”? ’]ylH-I ndol Z 20 6-Chloro-3-[1
| GeZhiora-3yfil {e(indhd-2-yDetBy13- 12,3, 6 tctabyiisptini4lin-14£Mbdle) H- i ndol e,

- (i ﬁhﬁ"ré J:"yﬁl)[a Hipgam2-yDpropanr 1-yllal 33 Setrahydrapwisin-faiinlirindole, | H- i ndol e,
Ioo 6CHiorbB-{[144/(indskap-yBbithd-DHARN2 3 otk dratd drdpytidia-USAT. PAAGHORDY r i di n-4-yI ] -1 H

|
[éz{H{@ @rispppbesyipiandan)methyipiperidin-$oilestiletorl Hsindole, 6- chl or o- | Hi ndol e,
ﬁ [@ms @mm-hhhhmg y1)°’1¥'3)6 $u?1§.d§aﬁgn{11§tlfﬁﬂ¥ﬁ&5,ﬁﬂy45 din-l -yl methyl]- 1

-tetra- hydrocycl opent
ohbdrscs[ckpemiémévly.l am noi ndan- 2-yl )met hyl - 1, 2, 3, 6-t et r ahydr opyri di ne- 4-

](4' oECTAER Ut ape e R iyt eyt gt ndole

- Chl Iﬁeﬁlﬁerb-_’B-l[l Z4(aﬁet§laﬁmr;oluﬁhh42ql)iﬁhﬂliylﬁlpmdm-4-yl]-lH indole,

lc%net :&yél@orf’?z lizggt Say ah %gﬂlyﬁ 1 2,;,6-|te|;rl_ai1ydropynd1n-4-yl] 1H-indole,
-yl) Pr Gmrb-syﬂ1}[31(62cay16mhﬁh{dmyqn)gmﬁaﬁ.@iym 142 ¥|61tetildﬂ‘y8ﬁgﬁll£n-4?39] 1H-indole,

-Chl oro-3-] %6 acet yl am noi ndan

-yl {0 | 6LHorg- %@r[ﬂe( et dan-4 - yg}]b]xtanﬂylﬁuéﬁé-tetrahydmpyndlm-yl] 1H-indole,
-[

| - t
I é §t[/é\§{$ ﬁﬁbﬁ%’n&%ﬁ ) ﬂétHﬁ 3y h-ltor hydrppyridiner4=y1]-6-chloro-1H-indole,
(3 [At(éﬁﬁbﬁmmlmafﬁ-ﬂ)wﬂhﬁpiphyd%yﬂ€6’-d:hleré-l)H ind6lechl or o- | H-i ndol e,
[
6-

2: [(1 J[Z QE?I%X% 2 32 %ﬁdpo‘lﬂ&%}do -3 eﬂftglylé% ﬁ\g g ? traXeropyndmA-yl]-6-chloro-1H

tetr
indole,

—

_CDI—‘CD CDH

g:gggw§ﬂ<wo

00_

N
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2

_HCDI—‘CD CDCDU'I" U'IU'II—‘

w

, 2,

Lo oo
g:wﬂsgwwg

93g

o

b-—u—|
gmh 2

W WLOLOLOTIe PRl o 3

I1-
[1-
.2, 3,

35 3-[1-[2-(1-Acetyl-2,3-dihydro-/ H—indol-3-yl)ethyl]piperidin-4-yl]-6-chloro-1H-indole,



indole, 35 3-[1-[2-(1

- Acet yl dro-| Hi ndol - 3-yl ) et hyl di n-4-yl] - 65 dol
cey‘gﬂgﬂ?dogyro i ndo y)e y]plperlln yl] gejﬁh gﬁ‘]%#lnoe

ro-3-[1-[2-(l-fornyl -2, 3-di hydro- | Hindol -
1236tetrahydropyr|d|n4yl] 1H- i ndol e,
6- Chl oro-3-[1-[2-(1-fornyl - 23d|hyd|onH-|ndoI 3-yl)ethyl]piperidin-4-yl]-

| H ‘ !
B T e R

chl or dndold; i ndole 3-[1-[2-(1 -Acetyl -2, 3-di hydro

1H i nqloby 3o W 180 byt o 3 dinfird- ?ﬁr,mqrﬁ%wgfp@ném' Tij-TrSMcRL 0- 1H

i ndol e
3-[1- [3qq ([1-(mety1 5-Bragacel2, Brglihydrod HH-irmidbB-yDethy 1)-412,8:6-}ethh RirGpyGidined-yBiby dr opyr i di

n4y|l21 z %{: | or o- 1H i ndol e, 10
3- [%1- [eoloporlBamdelss "5 "3_ di hydro- 1 H-i ndol -3-yl )ethyl -1, 2, 3, 6-t et r ahydr opyri di

n- 4- y|31[15{2Q1-Acetg1-2 MM&H@-&’A@KY-yI)EdHyI]J‘lQQ} e.:etrahydro@yr{diln-@-a}](ﬂchlom-1H-
-tert-But oxycarbonyl - -di hydro-1 H 1 ndol -3-yl)ethyl]-
1, 2, 31¥I1°ﬂ?etrahydropyr|d|n4yl] 6- chl oro- IH-|ndoIe

5- [4 [3201(3-(PAREY1-2 3. daydbIViinRiol - BEyn)Rioh -1, 3/b-telaRydrb Y rRBT- 851116, Adiéhiord-H | ndol e
3- [1 [lﬂ-(rxiolAcetyl 2, 3-di hydro-1Hindol -3-yl)propan-1-y]-1, 2, 3, 6-tetrahydrop
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and pharmaceutically acceptable acid addition salts thereof.
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10  The pharmaceutical compositions of this invention or those which are manufactured in accordance

with this invention may be administered by any suitable route, for example orally in the form of
tablets, capsules, powders, syrups, etc., or parenterally in the form of solutions for injection. For
preparing such compositions, methods well known in the art may be used, and any pharmaceutically
acceptable carriers, diluents, excipients, or other additives normally used in the art may be used.

15 |
Conveniently, the compounds of the im.rention are administered in unit dosage form containing said

compounds in an amount of about 0.01 to 100 mg.

The total daily dose is usually in the range of about 0.05 - 500 mg, and most preferably about 0.1 to

20 50 mg of the active compound of the invention.

The compounds of the invention may be prepared as follows:

25 1 Alkylating a piperazine, piperidine, or tetrahydropyridine of the formula II with an
alkylating derivative of the formula III:
RS

7 L= {CHl—W—(CHaln Rf
A—X’ N—a-H &\
\__/ Y R®
n R? III
wherein R2-R5, X, Y, A, n, m, W, and the dotted line are as previously defined, and L is a leaving

group such as eg. halogen, mesylate, or tosylate;
30



[err] wherein R2 -R5, X, Y. AA m Wand the dotted line are as

previ oustwodghswsed and r is n-1 and nis as 5 defined ab . )

I ntroducing a substituent R2', R3', R4'" or R5' by reacti n?@@%’g%sﬁg of
the foll ow ng Formul a V: 17 [err] 10 wherein
one of R2' - R5' is hydrogen and the others are the corresponding R2, R3,
R4, or2R5 aReducingtheghidesirhoryin axechpamdi of theviolldwing ForiuldYv:and t he dott ed

line are as previously defined, by using a reactive reagent such as a
hal ogen or a hal ogenati ng agent, a sulfonating agent, a nitration agent or
a reactive agent gengrating carboniumions (R@+, R+) wherein Ris
al kyl al kynyl, aryl cygloakkylﬁ or cycl oal k(eny yn)yl,; 15 4)

7B - o

ot | owi ng Formul a VI:
A are as previously

Reduci ng the doubl é&fnd i nNamrCrritithe Vot o
[ err ] wher e\ n -R5,R1L , X, n, @W

defi ned; 20
RS

R? v
wherein R2 - RS, X, Y, A, m, W and the dotted line are as previously defined and r isn-1 and n is as
5 defined above;

3) Introducing a substituent R2', R3", R4 or RS’ by reacting a compound of the following

Formula V :
R5'
"'
a—x’ N—(CHa)s—W—(CHgn R®
N
Y R¥
rR? v

10  wherein one of R2" - RS is hydrogen and the others are the corresponding R2, R3, R4, or RS as
previously defined and X, Y, A, m, n, W, and the dotted line are as previously defined, by using a

reactive reagent such as a halogen or a halogenating agent, a sulfonating agent, a nitration agent or a

reactive agent generating carbonium ions (RCO™, R*) wherein R is alkyl alkynyl, aryl cycloalkyl, or

cycloalk(en/yn)yl;
15
4) Reducing the double bond in an indole compound of the following Formula VI:
RS
A—X N=——(CHy)s—W—(CHy)p, 73 R¢
<
N r?
d
R RZ VI

wherein R2 - RS, Rl, X, n,m, W, and A are as previously defined;

20



18 5) Reduci ng the tetrahydropyridi nyl double bond in derivatives of

the foll Qw mul a VI | [ err ]

[err] %\aﬂédrig:fn R2-R5, Y, n, m W and A are as previ ouS¢Y/PHETPIFEY;

6) Reacting a dihydroindole derivatiyg of formula VIIl: [eer]

VI wherein R2-R5, X, A, n, m W and the dotted line are as previously
def i neds) wi t Reductr@alieifraliyiropi@diaf)l dolible BbHdAin BerivatividiF bife fblldwing Fhidfird v 9 oup
such as hal ogen, nesylate or tosylate and Rl is as previ ously defined,

or of the formula R'-hal or R'-OCOR, in which formulas hal is hal ogen,

R1' I's acyl, thioacyl, a group RLI5VCO, or a gr Qup Rl 6Rl 7NCO- or
R16Rl 7NCS- where R15, V/ Rl and R17 are as preyiously defined except
that neither R16 nora may fpe—ug-egeitH)Qr ALt b2 Rbwer al kyl sul f onyl

hal ogeni de, trifluoromephyl sdl honyl hal ogen
t hi oi socyanate of the formula R16- N=C=0 or 6-

| socyanate or 15
Wherein RI 6 is as
dewrPvati ve of the

previ ously defined; 7) Reacti ng anyani
formula I X [err]
R? viI
wherein R2-R3, Y, n, m, W, and A are as previously defined;
5
6) Reacting a dihydroindole derivative of formula VIII:
(4 R5
A—X’ N-—(CHy)a=W —(CHg)m R*
<
y ®
H
R? Vi

wherein R2-R3, X, A, n, m, W, and the dotted line are as previously defined, with a reagent of the
10 formula R1-L, where L is a leaving group such as halogen, mesylate or tosylate and R! is as
previously defined, or of the formula R} -hal or R1*-OCOR, in which formulas hal is halogen, R1’
is acyl, thioacyl, a group R15VCO-, or a group RI6R17NCO- or RI6R17NCS- where R15, v, R16
and R17 are as previously defined except that neither R16 nor R17 may be hydrogen, or with a
lower alkylsulfonyl halogenide, trifluoromethylsulhonyl halogenide or an isocyanate or

15 thioisocyanate of the formula RI6-N=C=0 or R16-N=C=S wherein R16 is as previously defined;

D Reacting an anilino derivative of the formula IX:
(4 Rs

A 4
A—X N—(CHg)y—W — (CHa)m R

2%

20

wherein one of R2-R5 is NHR14, and R14 is defined as above and the other R2-R5, X, Y, A, nm

b3

W, and the dotted line are as previously defined, with a reagent of the formula R13-L, where L is a

leaving group such as halogen, mesylate or tosylate and R13 is as previously defined, or of the



I X 20 wherein one of R2-R5 is NHR14, and R14 is defined as above and the
ot her R2 A n,m W and the dotted line are reviously
defi ned, -‘vgvlétﬁ a rXeagent of the fornmula R13-L, where L is agc'r& ?‘(ﬁ group
such as hal ogen, nesylate or tosylategnd R13 is as previously defined, or
of the 19 formul a R13

:[ h hal %mﬁlaﬁklm%r R1BWICOR, 1f1®ﬂ‘mli fRfmbha hlsll gsélﬁﬁ‘)' QYR13" 83yl ﬂg?\laggn/ Lx\rNhou
i oac rou ou - Where
R15, v)ﬁlr?eY§Og’rﬂa aprsioppéi‘%slzﬁoﬁpe o %u 5. e § \é%égmd Rﬁfﬁfeﬁé iPESESUSIR] 6

nor Ri Geff¥ eREephitEt RGRE R 16 notRILA nihy |b9‘ﬂ?&ro€énkéﬂj with J B9 alit?;ﬂglﬁﬂﬁw % emde

trifluoronethylsul honyl hal ogeni de”or an Tsocyanate or | Ol socya ate
t he f oitrifiyozormethylsuligngl BalogenidRDE antisgeyBnath or GiigisdeyBatesof dlse fmauladdér-y=aeor ned;

Iﬁqlszlg egsavhgﬂemﬁgtﬂ%]m‘%o%? \fﬁgd’\)/(le of the Formula X with an

aIk at'i ng rrvative err ] 10 wherein
R2- R5 X, A n, m W and the dotted |line are as previously defined, and L

oy ° ' BoducHyes £ APmBHpHIE Ao AbBA Rty R i Ulatng erivatpe of e |
[err] FbBnula Xxwherein R2 - R5, X, A, n, Wand the dotted line are as

previ ously defined agd sismland mis as
R

R4

X N—(CHy)a=W —(CHy)y—L

Iz

R3

R2
X X1

10  wherein R2-R5, X, A, n, m, W, and the dotted line are as previously defined, and L is a leaving

group such as eg. halogen, mesylate, or tosylate; or

9) reducing the carbonyl amide compounds of Formula XII:
rR® R*
R? R
A—X" N=—(CHa)y=~—W —(CH,)s—CO—N

XII
15

wherein R2 - R3, X, A, n, W and the dotted line are as previously defined and s is m-1 and m is as
defined above; whereupon the compound of Formula I is isolated as the free base or a pharma-

ceutically acceptable acid addition salt thereof.

20  The reaction in Methods 6) and 7) are conveniently performed at low temperature (eg. below room
temperature) in an inert solvent such as acetone, dichloromethane, tetrahydrofuran or
dimethoxyethane when reactive carboxylic acid chlorides, isocyanates, or isothiocyanates are used.
Formylated amines are prepared from the corresponding amines by reaction in formic acid, with
esters of formic acid, or by reaction with mixed formic acid anhydride prepared in situ. Generally,

25 reaction temperatures are between 0°C and the boiling point of the formyl precursor compounds.



defi ned above; whereupon the conmpound of Formula | is isolated as the free
base or 3ygkghises ceutically acceptable acid addition salt thereof.

20 The reaction in Methods 6) and 7) are conveniently perFSF%Q’Q?S&?ow
tenperature (eg. bel ow room terrpegsture) in an inert solvent such as
acetone, dichl oronethane, tetrahydrof@ran or di met hoxyet hane when
react i Yge eRYIAGIML dcbording o MelREE Bpshd s)%%g@@agﬁ,erf&hed%%n&ga{%ﬂﬁé SiitaBle®
used. Fornyl ated am nes are prepared fro he corréspondihg am nes by
react i 691vens spckrasiagetens, methyj ispbutyl ketope.detsahyfrofupamidipxaes, @thanel dy2-prepapel ivn
wth m ] i hde. pr d in,sity. Cenerally, 25 reaction
terrpe:ﬂzti}%ie rg&&%iﬂéﬁggs&s\g%}ﬁﬂ%&%%ﬁ{n e gog%sgﬁuﬂ‘gcaf?&n%t' of the fornyl precursor
conmpounds.

20
T 2 LR 05 B SRR oD S A SR

ket one hydregenatiottiatdbw ippassurel (O3 ahh.) ik PaRQppRitus, o° b9 RIBMGIreduting agehtd Sudf fKsence
of a base such,as trj ceﬁth | am ne or potassium carbonate, 5 The reductions
of dou ﬁ’@faas HHQY%B‘EEP CHPUVES RuRTRdeed in sty frons NaBHy igdrilluorpacgtio,asid dn frsH by
cat al yisblGents such ¥$he @S ARIIAN) difxandd ¥t REBPITMHL (< 3 atm) in a Parr apparatus,
or by using reducing agents such as di borane or hydroboric derivatives
as produced in situ fromNaBH4 in trifluoroacetic acid in inert

sol ygen : = ahy Qs Lhoxan i.ef hwul, et heg. ... 10,.Ihe
7 ey e SRS b H s 20 o bR el B MO B A s of
Li Al H4 dibafang iroan inert solinbsnch astetrahydrofiras dioxamd, veditthglether asrdont tempstdued atr an,
di oxane q{&}gi elt h%ldtet hermrat roomtenperature or at a slightly

el evat &k? TIBARL FRYAFCISmPerature. 1o hal ogenat i on according to Method 3) is
generally performed by use of chlorine, bromne, or N 15

chl orosycci ni m de, N-bhronosuccini m de or anot her hal ogen precursor

mol ecul'&® @B%R%'i‘l‘?r’e*}?f"l’rﬁﬁng o Mrghod 3) isgeagalicrertormed Baust of shlosipe hremingeoriNons or
a My erhlorddtdcthimide, N-brothRué MR RSr Zﬁ%@ﬁﬂgﬁkéﬁ%&- UL convenienFt)l'y 6?: (tahgu o

6, 7-di chl oro-1 Hindole were prepared in accordance wth the

of G BEgsensr iof e eatalyst suchas Fe knad powminetal acid. 989, 30, 2129-2132. The two

pi perazi nylindol es 4- 20 (piperazin-1-yl)-IHindole and

5- (pi perazin-1-yl)-1Hindol e have been described in the literature, WO
pat ent Tedoteat7-chiordid H-i28¢18 3i1d} 8, 7atichldi®- 1 flaindele wece prepatéd iDaccordance willy tehesi s

of 3-(Ripekidi P=dsV]]).- i-ndo . o

3 (1, 0 PIRESERTG Baftlist o R Lot 19893 2L252. The twoipiesraaipsliopelgidy |

t he2d i t(giperhzini-a-yEPt AindbGebad s -(piferazin-1-yl)-1H-indole have been described in the literature,
WO patent publication No. 95/33743 and US patent No. 5576319.

Synthesis of 3-(piperidin-4-yl)-1H-indoles and 3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indoles have
been described in the literature EP-A1-465398.
25
Key intermediates such as 1l-indanecarboxylic acid ( V. Asham and W.H. Linnell, J. Chem. Soc.
1954, 4691-4693, Hansen et al. Helv.Chim.Acta 1982, 33, 325-343) and 6-nitro-1-indanecarboxylic
acid (G.Kirsch et al. Just. Lieb. Ann. Chem. 1976, 10, 1914) were prepared according to well-known
literature procedures. (Indan-2-yl)acetic acid, 3-(indan-2-yl)propionic acid, 4-(indan-2-yl)butyric
30  acid, and 2-(indan-2-yl)ethanol have been described in the literature (Y. Tanaka et al. J. Med. Chem.
1994, 37, 2071-2078).

35



Key internedi ates such as 1-indanecarboxylic acid (V. Asham and W H.

Li nnel | Soc. 1954, 4691-4693, Hansen et al. Act a
1982, 33“%%@%43) and 6-nitro-1-indanecarboxylic aci ﬁéy?%sc

al. Just. Lieb. Ann. Chem 1976, 10, 3914) were prepared according to

wel | - known literature procedures. (Indan-2-yl)acetic acid,

3- (I nd®apekinibytal Sgetioni ¢ aci d, 4-(indan-2-yl)butyric 30 acid, and

2- (i ndan-2-yl ) et hanol have been described in the literature (Y. Tanaka et

al . J. I\/Ed Chem 1994, 37, 2071-2078). 35

21 difte We! deR@ine@Bn a Biichi $SMPIIOGpHAEhd 18 bt Sipletled] MBE BEctR
BUchi SI\/P- aratus and are not corrected. Mass spectra wer e

obt ai ne*c;rmbt@zncﬁam erQuate MS-Mpsavsteny fremn /G Bipigel dhisonslnsgumentas The MSMS. The

of 20. St L FPF PO B O 1650 oy HbEC SR Blnk i S0 301 S ne Al 01

1% acet(l&pgoil)ddissolvad @t @ mnttmrel of\i&% acetid adid i scetanitriatatett1 wraa imtheluced via the

aut osa er at fLow af, 30, [err]/ into the Ele oS ectra
tor o onplarimergt 4 fY o 30 nRLpl BerkutclpSume Saeh SreaRar A A By

obt ai n stiRliRe setabf vpirghig dondicionsa One et dtbblaid Fiblecular R¥phBitbrindSorP{MEH) Xt t O
I nduce fragnentation patterns (70 eV). The background was subtracted. The

10  r eled) PRthe qthenst 9 laducg fragmentatigngbatipras 0¥ )nbry Yerlgmoundavas sulrasted atlicon
pat §er '}elanefﬂteﬁﬁtlés”&teﬂBé lidn¥ dré obtained HOht Ak SFhefriRhtatiREpdMRbe QAR nd Hientiid ity

this ion was only present under the first séet of operatlng conditi ons.
1 H NVR m@mdr for yker Molegwlar adMii-+Hathis ianwak oplyrpresentiundart theSirst\ide obnperatBrauker

chI or of°0F rﬁ“?'éQ?%(%ﬁ%g gt&r aqperg:i#éﬁ?yl ggﬁfr‘ AR ?g‘gldlﬁ)g]f gou%{]zemuggﬂ}ke{ gbed

sol vent2s0 of WMS500adHzmoBrakeri Antaacen BRX $f0cinetnmeens tDrnttedata chldrofoiq09,8%! Dpbr f t

val ues are. expres ' m val ues. The follow n bhr evi tlons are used

or " dninir R o Iﬁﬁ)&fgi ol S s e el TP pandar.

q=qusr tCHemicAV kg ilbdt are ExpRBde@tin ppm-valesd qub | B116\AHE | Bbrevidiiondoate | Red Ifbd! et |

dg=doubl e qluartet tt- tr|p et of triplets, m:rrultlp et. NWR Si als
Pldty

cor r esByH istgnalso FovRglel d=denbistaTplenidratet. Cuitainteto = in
cryst alddea&b1e dobRERALDASI Bt aa&ub&e.gmhxt @Hgl&'o??xﬁkﬁétﬁtlh{-ﬁlgﬁ%%

St andard wor kup procedures refer to 20 éxtractl ate

or gani csighelsvesmesonding sp aisilic arpiensuare ssherailp pmittedr Wontgniod! wetebiinedystalline

or gani t a or 3L of
the. sol SanpiftR’ g RElMARA Sy Nl it Rt sihdabf " BOEKAR 1tk B

Ki egel gexira@dn Wi0thé Godicatahorfailie/sulsant Ufiomtl proper aqibousxsahgtibss, Idrymg of combined

organic extracts (anhydrous MgSO4 or NapSOy), filtering and evaporation of the solvent in vacuo.

For column chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used.

25 Example1
1-Indanylmethanol, 1a.
(intermediate)
To a suspension of LiAlH4 (4.7 g) in diethyl ether (200 ml) was added dropwise a solution of AlCl3
in diethyl ether (200 ml). A solution of 1-indanecarboxylic acid (10 g) (prepared according to the
30 method of Hansen et al. Helv. Chim. Acta 1982, 33, 325-343) in dry tetrahydrofuran (200 ml) was
added drop-wise at 10-15 °C. The mixture was finally stirred at room temperature for 1.5 hours.
Excess AlH3 was destroyed by addition of concentrated aqueous NaOH solution (25 ml) at 0 °C.
Precipitated inorganic salts were filtered off and the solvents evaporated in vacuo leaving 6.8 g of

the title compound 1a as a viscous oil which was used without further purification.



1- I ndanyl net hanol , | a. (i nternediate) To a suspension of LiA H4
(4.7 g) | | ether (200 m) was added dropw se a sol C13

in diet hﬁoetklzieiray(ZOO m). A solution of 1-indanecarboxyli g%@ﬁﬁ%’&@%
(prepared according to the 30 nethod of, Hansen et al. Helv. Chin. Acta
1982, 33, 325-343) in dry tetrahydrofuran (200 nml) was added drop-w se
at 10- IPhd fonsvitg 1 thdaniimetiahsls e J,&a;paﬁjdluyagﬁﬂﬂafﬁgn&} roomtenperature for
1.5 hours. Excess AlH3 was destroyed by addition of concentrated
aqueous NaOH solution (25 mM) at O [err]C. Preci pitated inorganic

sal ts VeBPorhbJilindaf1nbthaRsld fbRE 2. BR ‘{'@d%t%ne\bﬂ}ﬂé %ﬁgwoﬂdxﬁécxﬂ&g&le%- rBdoq-8 9
of the title conpound I'a as a viscous oil was~ use t hout

furt hermggqepqrb@gpp a¢id ester, isolated as a viscous oil. 1b.

22 The follow ng 1-indanyl met hanols were prepared in a simlar manner: .
6- Brono- | -i ndanyl met hanol from al ane reduction of the correspondi ng nethyl
6- br onoExample 2 | ndanecar boxylic acid ester, isolated as a viscous oil. |b.
5 | e i ndanyl net hanol 2a. (I'nternediate) To
a sol u%?&g'b‘f'lé"wg}mﬂ%‘f“ﬁgﬁnyl met hanol (20 g) in N-nethyl-2-pyrrolidone

( NVP) (GﬂGnﬁdd)ateo/as 10 added CuCN (79 g). The m xture was heated at 160
[err]C hours. After, ¢cooling to 80-90 [err]C the m xt ure was

poured THe 5°q‘ét?’P“a9fL§eIH gRodgindanybeetianol 20 g) indy- Pygylidong (WMP3 (380rmb) gyas or

20 nu r §
20 "84 Qe g 1N oo, A0 et W0 T200E

oi | wasmiNtirs gag poured irdo an pgueowst Jobtion 390 mi) pf Na@N v(és)h Adtewsth'hng fir 20ahindtes
b T t.e d K di
e G A R B 2

to the gener roce
Vi sc eoumdovdrke‘ﬁm ﬂ'hmren’fnumﬁmﬁlbgﬂaﬁﬁylvedlm diethyl gthet 63&0 81 and washed with saturated

\(Me![ Egm S h(%z@?da %})?g?ﬁ& Sﬁqﬁ%;h%‘;g gép%aded%ﬁppur ° 23( é ugoaccord\xlr\lgI 1(::0h thvgagenlé?a(lad

6- QAGHOpﬂocddnfbanmEImng criigé B8O ESHYuAD 24 8 a ViBceous oil. it ERBRLRAERbhy on 10

a solutign of 6-cyano-1-indanyl nmet hanol 2aé ﬁﬁ-'}/\gand triethylamne (2.8 m)
)

in di ch?‘B%&Fét(ﬂ‘afr%ethylacet{@epm 6:4)affordrderire) ) whigh gygis wsédowithgut further

met hansglfmaydchl oride (1.5 m) in dichloronmethane (25 m) at 0 'C
The m xture was stirred at roomtenperature for | hour. Water was added
(200 m) and 25 the organi c phase was subsequently separated and worked- up
accordig lﬁ the standard procedure above. The renmmi ning crystalline
pr oduct vvas Stirred with di ethyl ether and filtered off. Yield 2.7 g.

Mp 62- 66-(yane-l-dndanylmethanol methanesulfonate, 3a.

(Intermediate)

To a solution of 6-cyano-1-indanylmethanol 2a (3 g) and triethylamine (2.8 ml) in dichloromethane

(50 ml) was added drop-wise a solution of methansulfonylchloride (1.5 ml) in dichloromethane (25

ml) at 0 °C. The mixture was stirred at room temperature for 1 hour. Water was added (200 ml) and
25 the organic phase was subsequently separated and worked-up according to the standard procedure

above. The remaining crystalline product was stirred with diethyl ether and filtered off. Yield 2.7 g.
Mp 62-63 °C.

The following methanesulfonates were prepared in a similar manner :
30

1-Indanylmethanol methanesulfonate, 3b. Isolated as a viscous oil

6-Bromo-1-indanylmethanol methanesulfonate, 3c.

6-Nitro-1-indanylmethanol methanesulfonate, 3d

6-Chloro-1-indanylmethanol methanesulfonate, 3e



The foll ow ng nmet hanesul fonates were prepared in a simlar manner: 30
1- I ndany kvpodiangd net hanesul fonate, 3b. Isolated as a vi scpggpRiokiooss7

6- Brono- | -1 ndanyl met hanol net hanesul fonate, 3c.
6- Ni tro-1-indanyl net hanol met hanesul f te, 3d
6- Chl or o- | -i ndanyl net hanol net hanesul fonate, 3e 35

23 Exaagpipde 4 3-[1-¢(

-i ndany) ear.honyl )} 1 3,65 r.a r ridin-4-y].]. 14 indol e, 4a

|- nda%@a&r}&%}%‘é@@%ﬁ%f‘?@é@‘ﬁ%f&ﬁ?%ﬁb&% 142 described in

| nt er nat-indmmdcarBatytiotacidublorida 4.6 1), prepahiQ. as\BesPided ilthteMhational Hatdit apphicatiane
(25 m ). _was added drop-qv,a\f'mig at 0-5 [err]Cto a mxture of 3- 5 .

(1, 2, 3, Bt WPORR B ofp) 1 dirhieramethyne 25 mihwpsadded dropvasrat fehdr 1 2 MBHAGPI Por
prepar ah 9. ' Hie4-95-1H-ind ' in SRiillaanies)
and ?r ia(giz(lz)\j;? gﬁaﬁé&%ﬂgﬁ 8 m t)i lr’]{ l'lI!Hi‘zla €55§%(Eﬁﬁe)gtlne'lr'§l{§g?ﬂé§}ﬂ ?kﬁ%a}m nrh%lbar%ghe\%gs
sti rr ecelofey &i Med. Chemy 23 r3ed3) nod biethplaming (.8imd) inaBHIp (0 wb. The wesultingit ed
aqueous_. : e eve | ' L.chl.or hane
(% Lot Vet e bl 2 R60nd Hepy R BBl il il Sl MRS '3

t he gendHaOHNBOE eduarnel exivasted séPotall imes withrdidhdgrompthynel@ x (@0 nil)e Theicbinbinedy |
acetate / he}%ﬁ%ne 70/ 3 of the .crudts Erod ct a fordedlﬁr:nfre title con‘gound
4a as aCrEAnic PRASES G ¥opfef up aocprding i the Rengral pragcedyirg phox ey (folymp chrgmatography
purirhi cRlutddwith ethyl acethtd / ae(pﬁrmbﬁm) Gﬁﬁél&ﬁdé/\?%dt_ﬁﬁ eferdedpuro a1lé edrhlind ga agh des
wer e prepared:. 3-11- (1- I ndanyl car bonyl ) pi peridin-4-yl] -1H i ndole 4b

i sol at e¥isssgussil ¢i7 g) which was used without further purification.

6- Chl oro- 3-[ 1- ( 7- met hoxy- 1-i ndanyl car bonyl ) -1, 2, 3, 6-tetrahydropyridi n-4-yl]
-l Hindole, 4c. From conpound 23a and

6- chl or rBithilarnBng- wastprepased thefpHowing 4midey wetd-prepdreide .

R A R A e IR

Exanpl e 5

3-[1-(21-1ndany] h It%‘-l, .3, b-1€etra ropyridin-4-y]-1H-i e, .na,25 To
2 5ol ut PR e haR L iytapyemmp il Akt b bt T B FRETAS added
dr op- W BRnfcohfjouthd 234 88 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole.
3-[1-(1-indanyl carbonyl)-1, 2, 3,6-tetrahydropyridin-4-yl] -lHindole 4a (4.7
g) indry THF (200 m). ~ The mixture was left stirring over-night at

' 00m { CTREN @M fory AR ArBbith 183, CRRLA By Rin-4-y1)-LAGHANBYE] Y addi ng 10%
water in THF. The precipitated 1norganic salts were Tiltered off. The

sol \@®nt Erom compound 23b and 3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole.

Example §
3-[1-(1-Indanylmethyl)-1,2,3,6-tetrahydropyridin-4-yl} -1H-indole, 5a
25 To a solution of LiAlH4 (1.6 g) in dry THF (100 ml) kept at 0 °C was added drop-wise a solution of
3-[1-(1-indanylcarbonyl)-1,2,3,6-tetrahydropyridin-4-yl] -1H-indole 4a (4.7 g) in dry THF (200 ml).
The mixture was left stirring over-night at room temperature. Excess LiAlH4 was destroyed by
cautiously adding 10% water in THF. The precipitated inorganic salts were filtered off. The solvents
were evaporated leaving crude title compound (5.2 g). Recrystallization from 2-propanol afforded
30 2.8 g of pure 5a. Mp 168-170 °C. I1H NMR (CDCl3) : 6 1.85-2.00 (m, 1H); 2.30-2.45 (m, 1H); 2.60
(dd, 1H); 2.60-2.70 (m, 2H); 2.70-3.00 (m, 5H); 3.30 (broad t, 2H); 3.45 (quin, 1H); 6.25 (broad t,
1H); 7.10-7.25 (m, 6H); 7.30-7.40 (m, 2H); 7.90 (d, 1H); 8.10 (broad s, 1H). MS m/z (%): 329
(MH+, 2%), 160 (10%), 131 (100%), 91 (19%).
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were evaporated leaving crude title conpound (5.2 g). Recrystallization

from2-p fforded 30 2.8 g of pure 5a. M 168-170

(CDC13): %Ttgr r i 5:)L£85- 2.00 (m 1H); 2.30-2.45 (m 1H); 2.60 &T’WF%@‘M ;
2.60-2.70 (m 2H); 2.70-3.00 (m 5H); 38430 (broad t, 2H); 3.45 (quin, 1H);
6.25 (broad t, 1H); 7.10-7.25 (m 6H); 7.30-7.40 (m 2H); 7.90 (d,

1H) ; 8. IDa §imilaamamer theefollovingrindanefdethyRRfhes were prégared: 299, 160 (10%, 131
(100%, 91 (19%. 35

24 In a simlar manner the follow ng i ndanenet hyl am nes were prepared:
3-T1-( 13L[mzimuamhhuh)mxpmndmwyirlwld.dolemﬁﬁ&lt@ slbum’ae"paiea fr&b col?ipemr a5l

D 0. 5 W Phpivrg, H IR BVEg-deh: 52,0280 (oo SBY A2R034 (5 THD! 8403 By ALy

?t 2015( H;ﬂz%ftda 1H2)’*ﬁ 80- §oé§n (zm;l 020 ét#aad tGZI-f) 345 (qu?rH)lH%)QS s, (ﬁ)’ éob (t YH?EI 05 1H)
M m z ((U/@‘H),:-Y?,lﬁl 4H)|_?103%40 (12421-1)( Z@%(d 1;%,110(%@,0 D). MS m/z (%) 331

6- Chl or [ an- 1-yl ) net hyl - 1236tetrahydropyr|d|n4yl]-1
H i ndol gs% ﬁggy@%ifﬁigbg ‘ed from conpound 4c. M 177-178 [err]C. 1H NMR

(CDC13) [err] 215230(m 2H), 2.45 (t, 1H), 2.55 (broad s, 2H)

2.65-2.70

3.25 (d %G q“'%'kgr&%m&”m}‘ga%fg%b"?%%&rﬁgg ma%yé'(%&"%@-"@ﬁuﬁ?w ' (br 8§d s,
1H) . 16. Zzeep@f.td fldrfl corfpotihd 4€l Mp 177- 1#4)°C. THCN_MK (€DCi3Ns ﬁt&z 30 (BO02H% 2. 4$+db, 1H3 80
(O o) 2,85 Gront 31 385, 265270 (e, D) 275290 (s 22D 250.3.00 (o, 1H), {5040 (o 1),
(1009 . 243

3-[1- (63@(&0@' @d@m mlﬁm bytm,luﬁ 53855(st mf abmrgm Inﬁ%wooal hn}%@s&éol e
oxal at e, ared form conp ound gerr

(Dlvso dG)H){7e05~}’ 29 (rsoaf@ . 80 (S HL )80 @ B t;ia,&zsaearoads u(n MSmH) %)239DQEHEH190m

3. o o,9.45 (broad s, 2H), 3.50-3.65 (in, 2H), 3.75 (s, 3H),
3 b5 3(55%%1611@00/? 6.20 (broad s, 1H), 6.75 (d. 1H) 6.95 (s. 1H).
7.1014t, 1H), 7.10-7. o (m 2, 745 (d 20 14 7.55 (s 1M, 7.85 (4

( 100%11 ?ﬁ?& %ggxylﬂdanw-yl)ﬁtg%fag@tetragydrgpyndmA@ll }' -mé 315% ‘oxa ate, 5d.

6- Chl or cprapafeh f()ﬁn Wn&ﬂ rmlamys 02 95 T H-NMR, (ﬁmo-eg)raahsm ONZrhl TH)) 4: 3y1214sl H i

ndol e, 6a 25 ty no-1 -indanyl et han esul fonat e,

(1 3 g),m IEPrl?o?%Z%5 kjf&’ 421)8365( 1H), %‘ét@éﬂ%9dr%¥9y?15813r§54“y|2}134 1T el dHe 3(%5 5
and (Bx%@§32mf% Qal gy, 379 (@) 6.99\E, 1ED07.1 ¢, M®S7 10- 720*(&@9&9 7a¢5 @10

[err C for hours. After cooling to room tenperatureé the m xture

pour &¢ |1rﬂ)o7 S (eit), 7.85 {dgbd), M $5 g‘?iélade% AD. M%@ft/a%) @i%(MIﬂ*‘) 6%59%161&&@, 18061 k

up accor(fli ﬂ)ﬁ&’?éﬂ‘? general procedure above afforded 4.7 g of inpure

pr oduct . "om 3mat ography (eluted with ethyl acetate/heptane

Example 6
6-Chloro-3-[1-(6-cyano-1-indanylmethyl)-1,2,3,6-tetrahydropyridin-4-yl]-1H-indole, 6a

25 A mixture of 6-cyano-l-indanylmethanol methanesulfonate, 3a (1.3 g), 6-chloro-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole (2.5 g), and potassium carbonate (1.9 g) in NMP (50 ml) was
heated at 110 °C for S hours. After cooling to room temperature the mixture was poured into water
(500 ml) and ethyl acetate (100 ml) was added. Work up according to the general procedure above
afforded 4.7 g of impure product. Column chromatography (eluted with ethyl acetate/heptane

30 /ethanol/ ﬁ'iethylamine 30/60/10/4) afforded 1.5 g of pure compound. The crystalline product was
stirred with diethyl ether and subsequently filtered. Mp 175-177 °C. 1H NMR (CDCl3) : 5 1.85-2.00
(m, 1H); 2.35-2.45 (m, 1H); 2.50-3.00 (m, 8H); 3.30 (broad t, 2H); 3.45 (quin, 1H); 6.15 (broad t,
1H); 7.05 (dd, 1H); 7.20-7.50 (m, 4H); 7.70-7.85 (m, 2H); 10.60 (broad s, 1H). MS m/z (%): 388
(MH+, 4%), 185 (40%), 156 (100%), 129 (53%).
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30 /ethanol/ triethylam ne 30/60/10/4) afforded 1.5 g of pure conpound.
The cryst ' oduct was stirred with di ethyl ether_and
subsequenﬁ({/“zﬁﬁ%gered. Mp 175-177 C. 1H NI\/R (CDClS): [ err] PEI4OKY/4887

(m 1H); 2.35-2.45 (m 1H); 2. 50- 3 00 (%g5 3.30 (broad t, 2H); 3.45
(quin, 1H); 6.15 (broad t (dd 1H); 7.20- 7.50 (m 4H);
7.70-7. 8@ d%xl&h&am&tﬂw@@p{eﬁd’r@@ﬁeSolloﬂlﬁg inddRerdRylbines 388 (M H+, 4%,
185 (40%, 156 (100%, 129 (53%. 35

25 In a simlar manner were prepared the foll ow ng i ndanenet hyl am nes:

6- Chl or os-@hidro(sﬁﬂqnfepﬂnollmdayuﬂem}lmﬂe}m é'l]q}ﬁﬂﬁﬁue'ﬂemlfnmarate, 6b Prepared

I ndol e, hem fumarate, 6b Pregare rom ound 3a. Mp 1752177 [err]C.
1H NVR (FBeempqund3a, Mp 175-8¢7 MiS0-d@).: za 65-200 (EmSH):52. 26280 (m,

6 60 (s, T 0E L A8 2 ’?0%85 %ﬁmﬁs Giplsts Wybasdd) 1,y

7. 55- 7. 681) M5 2)LH);77.B0(d( $5); THp (d, JBDIB5E65 (MR H);MBgs 21 H); 10.95 &) 1HRBNA k7%

ggghl(oro 4??@((1132%3@%?%}?%%@3@’ rjréﬂ‘ﬁ?l/‘)) 1,2, 3,6-tetrahydr opyr| din-4-y

|]-1Hindole, 6¢c. 10 189-190 [err]C 1H NNR(DIVBOd6) [err] 1.65-1.90
I 2.95 . 3.20
E br oaldD s6- @Eﬂ"“(%ﬂz{g %ﬁ%ﬁﬂnn%mnd@ywt{lxsab&é,&tetreha;drowr@mn-ﬁ(-ﬁlhl(fﬂpd@ﬂ) 6e.

7. 404§. 50kp 189-196 AT &M&Iﬂéo fhs) 1!5*) 659. %?mbgg 3% b %%1%;35@30 @%Phﬁ’% " z

(% : 420 (M, 169, 217 | ast
ment i oned93 Gon¥ibuAa0 (hraad s, éflé.phﬁ‘iaﬁlunﬁ LB)n6. 15 Abroadt,  Hxrf.0057. 15 (mg3Hhe A047z500]

et hane sl 5907 6 L ) AL 9P RSV SN0 B, | BRESETRAIBIR 2

4-ni t ro ﬂoﬂ%ﬁaﬂééﬁr’/@oxyl ic acid and 6-nitro-1-indanecarboxylic acid were
obtai ned 20 according to the procedure for nitration of 1-indanecarboxylic
acid by GKirsch et al. Just. Lieb. Ann. Chem 1976, 10, 1914. This

m Xt use TS tasdumedtwneﬁh W%@C%ﬁdlﬁﬁnaﬁe@ t Hiém m‘ﬁ-t&@é’cyl'aﬂuno— -indEretRlaforl) -
A m xture %q%é of .the thus obtained 4-nitro-
?fbe‘if e

and
6-nitroi® rehigh aggin avas obtaingd frow dvAuginpr}-igdanemsthansd ag followsi d (600 m )

and 5% Pd on carbon black (11 g) was added. The m xture was
hydrogenated in a Parr apparatus below 2 ato for 2.5 hours. The catal yst
was fil t&Amineglfindapemethanol 5ol vent evaporated i n vacuo. Water (500 ml)

and et hy )11 KSR . adde

adj ust edAﬁ%ﬁlgétogg( Jla ?1‘8 lg;(lq%agous Kgg-?cslé)?ﬁ({ |k§ htyg?q:hnda%erg g%’fyii ¢ palggisge%@tamed
separt excendigviortheprocedure fop nitration abif rlgndaﬂedaﬂﬁxﬂ&%hﬁby B KieseH et al. FhavEies. The
4- and 64 |n0| rated b mat ogr a

silica ge’?}ln hety eg%mltoh lé\ﬁ]?{h %é’f W%%%B%?%O’j"“’“ﬂngl 'gF "&%’d in

4- ani no-Example 1). me&amfm@zmargl ofathe thél d%&ﬁﬁu so,-xﬁtrb and36-Rit@indAke-1-methanol was
4- Acet vi am {10 l.-in glnemat hanol met hanesul f ona

1ssolved in glacial acetic acid (600 ml) and 5% Pd on carbon black (11 g) was added. The mixture

was hydrogenated in a Parr apparatus below 2 ato for 2.5 hours. The catalyst was filtered off and the

25  solvent evaporated in vacuo. Water (500 ml) and ethyl acetate (200 ml) kept at 0 °C were added. Ph

was adjusted >10 by adding aqueous NaOH solution. The organic phase was separated and worked

up according to the general procedure above. The 4- and 6-anilinoisomers were separated by column
chromatography on silica gel (eluted with ethyl acetate / heptane 60/40). Yield of the 4-amino-1-
indanemethanol as a visceous oil : 3.6 g.
30

4-Acetylamino-1-indanemethanol methanesulfonate,

To a mixture of 4-amino-1-Indanemethanol (3.4 g) and triethylamine (8.1 ml) in dichloromethane
(150 ml) was added drop-wise at - 30 °C acetylchloride (1.4 ml) in dichloromethane (20 ml). The
mixture was stirred for another hour while the temperature was allowed to raise to 0 °C. A solution

35 of methanesulfonylchlorid (1.7 ml) in dichloromethane (20 ml) was added slowly below 0 °C.



To a m xture of 4-am no-1-Indanenethanol (3.4 g) and triethylamne (8.1 m)
i n dichl e (150 mM) was added drop-wise at - 30 [err]C

acet yl ch%&?@gﬁ?ﬂ 4 m) in dichloromethane (20 m). The PCT’{?K%T’ % was
stirred for another hour while the te rature was allowed to raise to O
[err]C. A solution 35 of nethanesulfofnylchlorid (1.7 m) in

di chl or ¢RI AREmbxblte Wak aHGFADIEL o HOM ¥ "(5ddm]) and dichlorometh

26 Ix:i ngl Iy theem'axtauree was al ?owed ;{n@@rh{é}éé Q‘{%&r(%%ﬁnt)gﬁpe}catoa?lg? %t er
(200 m Y5Gml) wereradded rikheragrmic phas¢ 9@s sepyrated apd abaled. upTdseabovey pisldingotha ditlewas
separ at up, as, above. yi hng the title nmet anesul fonate as
o o 1 (edRERAE Bl B o ERPN S -
6- Chl oro- 3-[ 1- (5-acetyl am no- | -i ndanyl net hyl ) -1, 2, 3, 6-tetrahydropyridi n-4-y

1]-1Hi i f . 6d. 242 C, , o .
1) 70-5. GoChlbro-3:-06SespRiny: indatypmiety 12 55t g icpryioin SGLE NS 21 1)
2. 60- 2. Yeniiferharile, 6&. 01 242142 bg) 17 RMBOTMIO-d 1.7031,903111,%1, 2ldo (31, 5), 2.11-7- 05
(1H, d), 7.25 (2H sé, 7.40 (1H, SQ@’ 7.45 %(1) d), 7.55 (1H, s), 7.85 (2,
d), 9. 8101 BY)2.40r4.69 £H, m), 2.6P2 G54FH, W 370A2Hoks), 32503 40MAH, 19, 640 (1B 8),
(100%, 71.&@(1{{,19%%25 (EﬁYs),(%AG/QtH,Jsgﬁ.At(g(ﬁg?% ‘}gg glﬁ,ism*gage(rbrb {9 gRIYE R84 25

conpound was repared” from aol

met hanedUHf eshdde i (*eh 42QNTH+%),188 (0%, 146 (100%), 217 (31%), 147 (27%).
6-chlporo-5-nitro-1-indanecarboxylic acid (G Kirch et alLieb. Ann.
Chem’, 1976, 10, 1914), in a simlar manner as the above descri bed

synt hesiFhe lastof ménthened y| mpoond 1 was ngeécsperedt hissinl SsAtdgianiiel -pdaiemethbbol

6- Chl oro-3: [ 1- ((6- bromn-.1-i ndanyl net h -1,2,3,6-tetrahydqropyridin-4-yl]-1H
i ndol e, Bgh es“(lf%n?-‘F e@f’}é&g‘?‘? o‘}‘ggcﬂ'ﬁ%ﬁnh@cg’c 07 313235“‘ .“"'?WP‘NMLW ) d
1. 85- 1. 90irdnet allkikh. £n30het. A9976N0, 1914), thlDsimifar 2imrer @9 tHeMbovt Bescribe® Symh} (M
5H), 3.25 (broad s, 2H), 3.45 (lp, IH), 6.20 (broad s, 1H), 7.00-7. 20
(m 3H) ,of#-Acstylaming{lyindanemethagpl methenesylfopate( s, 1H), 7.80 (d, 1H), 8.15
(brogg s, 1H). MBS mz 20 (%o0): 443 (M+, 7%, 441 (MH, 7%, 240 (50%,
238 (49%, 211 (59%, 209 (62%, 130 (100%.

5- FI uor c>-Ghloro-3d1{f-brema-1iindanymethyDrti2)3,6-tebraBydroppridinid vii-d Hyinidoliesfed- y| | - 1H-

(Dveo adyrre3F B Phdthd sc N A ERSC S MRIGRRPHTR5°1%s @180 dporzc iy ™

2. 70- 3. OHI)( 2060-2165 (m33R 2 E5+2c080dng) H), 313p (brdadcd) 2MR 3.45 kD, 1H) 56.20(bidad(sbriad s,

1H), 6. 6 o 7 dd, - {.55 (d,
11y 5 06020 b 3my 78 ey b g . pEiaati Lo G4 41D, a3 oo FH8 e i
59 , 2805%)284%) QMIEV, G400 MH-B %) 1240°B0%), 238 (49%), 211 (59%), 209 |stz%) 130 (100%).

5- Fl uoro-3-[1-(6-nitro-1-indanyl net hyl)- pi peri di n- -yI]-l i ndol e 69g. M
>300 [err]C. . 1H NMR (CDC13) d 1.75-1.95 (m 3H), 2.00-2.10 (m 2H),
2.25 (t, R : _2erk t, 1H),

2 35 5. 15t Horoif o RehBriany et fasie Riablfropban by Prfadit ) 10
3H), 7. dsemifumaraky, §§Prepareiifrom gompounddd. Mp)>308 °€0 1K YMR HPMSMBde ¢ 1@541)95 394

(M, 5800 113 223d-220%n, 1525084 (m, 3m), 2.9629.05 0L Br), 995 foadad, 29, 830 %0 1),
25 6.10 (broad s, 1H), 6.60 (s, 1H), 6.95 (t, 1H), 7.35 (dd, 1H), 7.45-7.50 (m, 2H), 7.55 (d, 1H), 8.05 (d,
1H), 8.25 (s, 1H), 11.25 (s, 1H). MS m/z (%): 302 (ME+, 5%), 205 (29%), 176 (46%), 130 (100%).

5-Fluoro-3-[1-(6-nitro-1-indanylmethyl)-piperidin-4-yl}-7H-indole 6g. Mp >300 °C. . lH NMR
(CDCl3) d 1.75-1.95 (m, 3H), 2.00-2.10 (m, 2H), 2.25 (t, 2H), 2.30-2.40 (m, 1H), 2.45-2.65 (m, 2H),

30 2.75 (tt, 1H), 2.85-3.15 (m, 4H), 3.45 (p, 1H), 6.95 (dt, 1H), 7.15 (4, 1H), 7.20-7.30 (m, 3H), 7.95
(broad s, 1H), 8.05 (dd, 1H), 8.30 (s, 1H). MS m/z (%): 394 (MH+, 58%), 259 (95%), 176 (58%),
130 (57%), 98 (51%), 84 (100%).
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35 27
3-[1- (6- @R irse2é3 | ndanyl met hyl ) -1, 2, 3, 6-t et rahydropyri di n-gleprbkoRgess#or o- | H

-indol e hem fumarate, 6h. Prepared from conpound 3e. M 211-213 [err]C.
1H NVR (DMBO-d6) d 1. 75- 1.85 (m #H), 2.20-2.30 (m 1H), 2.55-2.65 (m
3H), 2.75-2.90 (m 5H), 3.25 (broad s, 2H), 3.45 (p, 1H), 6.10 (broad

s, 1H) 3-61-GOChIBFo-14ifdanlB@hy-1,23:0-tetrahpdropyiridibi-yl]-B-Mer¢-d H-infple 7. 35 (dd,

(0" Sitteiiearhte, k) prsfared ot copound 3236 911314 o6 s KRk S0 a1 1752

g 11-( 6}2 ﬁ (1) IH)L 2. Izodanxhnmmls)s-z)sqo@r I38H),r475y2.96 m.fIH)03.05 (Brodd ] aHy, 3f4sn(@; at e,
| -

4 @él@ébrem 5. 159, .60 (olton .55 4 1157 38 L, LE0E25 @ 41D T 5 180 140 Gur
3H)205(bngﬁ@b451 (s H)[), 73554(4'0 (mg ilﬁs &sﬁ 1@19 1618 m/%'(%,) @819@411# 5%#') 1677 (312@271853 (m

169, 2080%21I39 53?@7 (31% 165 (100% 15 Exarrple 7
6- Chl or 0- 3-11-[ 2- (i ndan- 1-yl ) net hyl carbonyl I -1, 2, 3, 6-tetrahydropyri di n-4-yl
]-1Hindol e, 7a. A solution of indan-1-acetic acid (Anderson, A G et

al; J. 33113(6-Cbkm 14i8@yhBethgl)-piget Bitn-4-41 5y flor oI H-indolegfun@@afe, GirdMp 214HRF6 (3

) 5ol ik chiloRls LS SSTRL bl BoEI8 SH0) LRI04 BB BB L,

gi veot h@H);czmemm(iﬂl,lm 3.20 ¢ordtd t,(zml)onsd@, 1ﬁp 66605(@J my emoqf lH) 7 15 7.25 (m,

6- chl or o- (3 t et rahydraop n‘ﬁ%

publ | cadb wiéa@a@ﬁ 45 otV Y S Fhabimy= th SPEAVEL T, 348 1990, 1620
dg wi se over 20 min. a solution of the acid chloride

|n THF 12 The m xture was stirred for 1.5 h and evaporated. H20

(50 M) was added to the remanence and the m xture was extracted with

CH[err]Cl[err] (2 x 150 nl). After washing with H20 (20 nl) and brine (20

m ), 15t hExamRlsi’ed organic 25 phases were dried with MgSO4 and evapor at ed.

The pr ogusifiods !lptir 1 dinfdach - Wm&‘ﬂ%iémong] 1,284 &mh?&ro%&gﬁm@ﬁgvé @%B?p[ e:

1:
1) to give the conpound rrj
1. 55- 1. AXolutiep Oﬁjrxdarﬁl-zmt@asﬂ(euaétrs A@eeg,m% . 1989, 3&3N34B-5814) () ),

7 o8- 7, E63 el BN G g Sobfy 3 yefphntd %@ 0B it 4
7.81 (1E| ggg%nnf%l]e é/;s (‘.‘J"Ja ’Rfﬁ) and‘?‘xg-evepfraégféﬁgiﬂttglugn to dee the 8°H65p?{ld§/rﬁ aciH— -

6- Chl or o- I ndan- I)eth et rahydropyri di ne-
ol e Ba. chlonde Tdo aa swwhpions of)r6 aflorbi3ATL 28, G(Euﬂuygropﬁﬂdlﬁe'ﬁwbﬂ)l‘l indolEBKER 1¥@entd )

6 ont or Bep8 3o 385K 10518 o7 myme R i 10 P RS (120, i - -
yl ] -1 H wise over 20 min. a solution of the acid chloride in THF (120 ml). The mixture was stm'ed for1.5h
and evaporated. H2O (50 ml) was added to the remanence and the mixture was extracted with
CH3Cl3 (2 x 150 ml). After washing with H9O (20 ml) and brine (20 ml), the combined organic
25 phases were dried with MgSO4 and evaporated. The product was purified by column
chromatography (EtOAc : heptane = 1 : 1) to give the title compound 7a (7.8 g, 50%): 1H NMR
(DMSO-dg) & 1.55-1.72 (1H, m), 2.20-2.60 (3H, m), 2.69-2.95 (4H, m), 3.48-3.58 (1H, m), 3.61-
3.81 (2H, m), 4.18 (2H, bs), 6.12 (1H, d), 7.05 (1H, dd), 7.08-7.16 (2H, m), 7.17-7.31 (2H, m), 7.42
(1H, d), 7.49 (1H, dd), 7.81 (1H, dd), 11.31 (1H, bs).
30
Example 8
6-Chloro-3-[1-[2-(indan-1-yl)ethyl]-1,2,3,6-tetrahydropyridine-4-yl]-1 H-indole 8a.
To a suspension of LiAlHg4 (2.3 g, 60.0 mmol) in THF (150 ml) was added drop-wise over 20 min.
to a solution of 6-Chloro-3-[1-[2-(indane-1-yl)methylcarbonyl]-1,2.3,6-tetrahydropyridine-4-y1}- /1 H-
35 indole, 7a (7.8 g, 20.0 mmol) in THF (150 ml). The mixture was refluxed for 1.5 h and then cooled
to 10 - 15 °C. After drop-wise addition of HoO (3 ml), aqueous (15%) NaOH (3ml) and H7O (12



35 indole, 7a (7.8 g, 20.0 mml) in THF (150 m). The m xture was refl uxed

for 1.5 h Jsbgn cool ed to 10 - 15 [err]C. After drop-w se addition
of H20 (3 ““aqueous (15% NaOH (3m) and H20 (12 CY/DK97/00587

28 m), the solution was filtered @d evaporated to al nbst dryness.
The remanence was di ssolved in r]Cllerr] and after drying with

MySO4, thp, ﬁ:@|sUIut16m wag Siltered pad éﬁ@ﬂra’ie‘a tgla‘}éﬁosrt Gﬁm& ds! TRe 84&9@\/ §Qiissolved in
d°1.45-1.70 (2H m, 1.95-2.15

(5. 79, 7&5% 181-183 C, w

(1H, G- ahd after ygg WidyMeQy, ¢ QSQilswz \w evanqrated) togiwothe 1Yl cemppundrﬁa
3. 00- 3o ~g. 1; 7,0

nm, 7. 4(2)% ﬁ/d% % 14 M?I g lg)mk{( O%ﬂ ‘pbﬁﬁﬂ%ﬁ{ xﬂgh(g%z 1]509? mwss
% , %@H( m)o%S-Z 60 (4H, m)Pre0-2.85 (%lmig3 QB3RO (A s)nei e 616 ¢ Harm)Y) 7.00 (1H,

S F1 ol oy AR5 (ke 70 (RS FREEE 57915 Tl 05 sy PRERAT A 281 ndo

| e, 8b. m(m%)lm C, 1H NWR (CDC13) d 1.70-1.80 (m 2H), 2.15-2.25
(in, 1H, 2.30-2.40 (m 1H), 2.60-2.70 (m 4H), 2.75-2.85 (in, 2H),
2.85-2.90 (m 1H), 2.90-3.00(m 1H), 3.20-3.30 (m 3H), 6.10 (broad s,

1H), 6. 9fhe( follodiflg cdmpdunds erd ipfepai@ltl) analb &Qlfl( gacoﬂdi’ﬁg - %céd& FQ8essribed i MBS
mz(%: 361 1&% 15 679, 174 (74%, % 00 hydr ogenat 1 on

of conpo"(}ﬁ‘a‘ 3 atmin acetic aC|d usi ng Pt02 as catalyst in a Parr
appangt us

5-fluoro &I ndan- 1- I)ethyl] pi peridin-4-yl]-1Hindol e, oxalate 8c
was obt é‘ﬁb’@m'&ﬂl Ptindan-1- itilsll-112;3,ﬁm=(®mydﬂ)n-‘ﬂ-yn-l%mﬂ0&581( Mp Pi)y176

(i 1t & AR ety L (0% 876y S04y 2 8 Gdafn HERag i dm Lho-20p (56750
(t, 1H), 4H),2.75-2, smmyzm)z@mz ®Hhn, 1H), 200-3.05n| mH) 314,3.30. (3§3H9| 6. 1b+d)moa<? §,30- 7. 40
ETO%M ggz)(ggﬁ, iy 1 1H)1'i')15 733% 61§I) 750% 1H), 8. 15(broads uf) /x?as m/z(%) 361 (MH+ 17

5- Fl u@ro&m)[ﬂ74[(44%y ndagrobsy! ) butan-1-yl]-1, 2, 3, 6-tetrahydropyridin-4-yl -
I ndol e, 8d. 25 172-176 C, 1H NWMR (CDC13) d 1.40-1.70 (m 6H) 1.85-1. 95
(m IH) 225235(m 1H), 2.50 , 2.60 (broad s, 2.70 (t,

ﬁétﬁm ok kb

(br L @ylgy&&e rn(;%&ng,ﬁb A Q%n(lmac&%mdﬁﬁﬁ}éPg)zjag %ﬁgﬁ% aréﬁgpan:}usg 0
(d, 1H), 5—§uqtt9-?(-[;1 l21¢q)dan-l-yl)etm pipe(idin-4-gp3 Heintisle, @tdate 8200as(obQARA, M 107-
(44% 1 { r a t cetic
acid usi lﬁlg Fx;tfgakg) t8 a‘?@étl%lgﬁl a a?@ ggbgoi%(f@g'ﬁﬁﬁ”}dlog(gmaéd?ﬁ}ﬁ 250458
51 gor G 2 276-7 850G 150, 345185 e, TE)YS, 90800, 6H/0.95 @ldadfitpasb e, B vas
obt ai ne
(m 4H), @ %ﬁgé“%’g{)( f:£0- Zg? mg&‘%@%& %ﬂﬁ 7. 30(7rﬁ°z(ﬂ) 1t 7‘% N %BHi fn?o @i—bH)
3. 05- 3. 1S @iz (B)B63 MHD, $%), 11H10%8, BX106%). 1H) , 7. 10- 7 30 (m 6H), 8.15 (s,
1H. MSs mz(%: 391 (M+, 61%, 256 (78%, 98 (100%.

5-Fluoro—3-[1-[4-(indan-l-yl)butan—l-yl]-l,2,3,6-tetrahydropyridin-4-yl}-IH-indole, 8d.

25 Mp 172-176 °C, IH NMR (CDCl3) d 1.40-1.70 (m, 6H), 1.85-1.95 (m, 1H) 2.25-2.35 (m, 1H), 2.50

(t, 2H), 2.60 (broad s, 2H), 2.70 (t, 2H), 2.80-2.90 (m, 1H), 2.90-3.00 (m, 1H), 3.05-3.15 (m, 1H),

3.25 (broad s, 2H), 6.10 (broad s, 1H), 6.95 (t, 1H), 7.10-7.30 (m, 6H), 7.50 (d, 1H), 8.10 (s, 1H).

MS m/z(%): 389 (MH™, 9%), 202 (100%), 171 (44%), 129 (73%).

30 By hydrogenation of compound 8d at 3 atm in acetic acid using PtO3 as catalyst in a Parr apparatus
S-fluoro-3-[1-[4-(indan-1-yl)butan-1-yl]-piperidin-4-yl}-1H-indole 8e was obtained. Mp 83-86
°C, 1H NMR (CDCl3) d 1.25-1.90 (m, 9H), 1.95-2.10 (m, 4H), 2.20-2.30 (m, 1H), 2.35-2.45
(m,2H), 2.70-2.90 (m, 3H), 3.05-3.15 (m, 3H), 6.90 (t, 1H), 6.95 (s, 1H), 7.10-7.30 (m, 6H), 8.15 (s,
1H). MS m/z(%): 391 (MH*, 61%), 256 (78%), 98 (100%).
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GChIor i ndan-1-yl)butan-1-yll-piperidind-yl]-1 al ate
Ongie%zgfzéﬁ( yl) yl'l-pip yl- '?di?ﬂ%&'ﬁoosé’%

208 C. 1H NMR (DMBO-d6) d 1.40-1.50 (m 1.65 (m
1H) 1.65-1.70 (m 2H), 1.80-1.90 1H), 195210(m4H)220230
(m 1H), 2.70-2.80 (m 1H), 2.80-2.90 1H), 2.95-3.10 (m 6H), 3.55

(broad @Chﬂi‘ﬁ-ﬁ&-[ﬁ-[%nﬁﬂh—l@ﬁhntaﬁ-ﬂ-ﬂi ilp'igidﬁm- ﬁﬂ)’i—lnaolﬁﬁbi(aohtem 7. 605 (d, 1H),
?513@1 Mo 586208 e, (ERMIRZ0MES-derd 15850 ¢ 3@) 1259 65 8000y 1340 Aot 4, 98

6- Chl orjog3;. bdcrL3r14)' f\dﬁ@-xbgﬁﬁ z)ngpmﬁslé\t/gx'uh)lz?o§s@<r£qtr9aiw@mm((ﬁl pbm 4 yl]1-1
H i ndol e, . M
1. 60- 1.5%- g@(mrﬁ;H) .55 Graadgl; 2H3,16.951, 1}9.73@-7 30 (m,z‘>H<)o7 401¢s, 1)) 7.63 (dei 60

(oh S T 1%@0‘(%‘)2@55%‘% A paedAlnsdhood Wrogdopdtiam » 52000 %0
8.25 (IH bs). M5 nifz (%? 391 (M—|+: 5%, 157 (160%: 129 (76%, 188
569 . . . :

622 or GCHOrY 343 GAdaRd-YDRyPpARE-A0 23 -fetsabydeomyciginc- S - aggle: 38 MRy 1 1 1
;)F i ndol @gcpoaloaf HiNMR (cﬁm -dym 1140L1.39Q BCm), lH0NVEY (GRVEY): 06-1.95 a.lmen);Lz 5@ (2 3;5
(2015, P 50y, 57862 0o 805100 U s 06 a5y iy 3 3.5 . 5 3
ET)?Hm be)a) 6315QQH(§H; osb?lso (61,49 ﬁ%ﬁ(uﬁ)d)j 7780]{9-1 (dw 25d()lH ) Jr@sﬁ&’z'(%j 397 20 (22

€9, 202(1\411ﬂ(53/%) 1@91005&)%29 (1&"/12) (1%(%%) The synt heS| S of

3- (i ndan-1-yl ) propanoi c and acid 4-(indan-1-yl)butanoic acid is described
by A. 20 Mukhopadhyay et al. J. Indian Chem Soc. 1985, 62(9), 690-2.
Exanpl e6-€hlore-3- ﬂlﬂdﬁ(nﬂaﬁe-ﬁql)butayll-l-yl]-Aal,xﬁ-&a'ahydropyx(idlntﬁyl]mﬂbmﬂd): of4ateA

Toaa, 1o Spfi-FRS AR TSR e CALEs R TR B ThELR s

cooljs ngmi,i 01.861 ©of(m rﬁpbgblzozs (\I\HSmPQlZ'SQdBol (BHV\?I) 8130-2.90 (1H3|95J 3105)3 @mQH m),
concentr at ed | oric i onal

TR ot has G, 52 3 36 I b, 601Kty Tkt i, TG E ) 7 S8 RIB I G (Y )
30 Exa{l”ﬂ 9 l%%? {m ). MS m/z %): 405 (MH+ 6%&, 202 900% 29 (54%), 171 (36%).

6- Chl or o- an- 2-yl )ycarbonyl ] ahydopyri d-4-yl]-1Hindol e
, | 0a Toasolutlon of 9a (2.1 g) in dlchlororrethane(ZOO m) was
added tRi 0 ( ( for

hour s, e%ﬁﬁg%!r)@ snclo Iﬁ’ [r)ga)flg?egd "ilcrlld‘\t/ % p ﬁg;ﬁha}ngxé:g{nﬁ%dés%ﬂeﬁ)syw (50

m ) .20 ThMukbhdpatdhyay enalsJ. dadiedChino Souil1985, 62(95690-2e- cool ed sol ution of
6-chl oro-3-(1,2,3,6- 35 tetrahydropyridin-4-yl)-I1Hindole (EP Patent
publication No 465398-Al) (3.0 g) in DVF (200 ml)

Example 9

Indane-2-carboxylic Acid 9a.
(Intermediate)

25 A solution of indane-2,2-dicarboxylic acid (17 g, Baeyer and Perkin, Ber. 1884, 17, 122) in NMP
(200 ml) was heated to 150 °C for 1 hour. After cooling to 20 °C the solution was poured in water
(300 m!) and concentrated hydrochloric acid was added to pH =1. Conventional work up with ether
gave the title prodﬁct (4.7 g). Mp 132-33 °C (from ether).

30 Example 10
6-Chloro-3-[1-[(indan-2-yl)carbonyl]-1,2,3,6-tetrahydopyrid-4-yl}-1H-indole, 10a
To a solution of 9a (2.1 g) in dichloromethane (200 ml) was added thionyl chloride (1.4 ml) and
DMF (2 ml). After reflux for 2.5 hours, the mixture was concentrated in vacuo and dissolved in
DMF (50 ml). The solution was added drop-wise to an ice-cooled solution of 6-chloro-3-(1,2,3,6-
35 tetrahydropyridin-4-yl)-1H-indole (EP Patent publication No 465398-A1) (3.0 g) in DMF (200 ml)



30 and triethylamne (9 m). The reaction mxture was left with
stirring 92flfqiggterrperature for 16 hours and then poured into a

sat urated sol ution of sodiumchloride (500 n). Conventi orET/REPHOATH

with ethyl acetate gave the title progbct (4.7 g) which was sufficiently
pure for further reaction. In a §Fmlar manner the foll ow ng conpounds

Ver e prap{i&hylamine (9 ml). The reaction mixtu left with stirri ture for 16
3-11-[ aI ndaﬁ%a}yl )éar b%)nyl In-ialc,l%r,1 éﬂl%-?ee‘?arsaﬁyggg;ir%néﬁ zilltl ﬁoﬁnl-f-eﬁnﬁegl ee oiCb

Pr epar egursiapérthen powad intoa saurdted selatioh of sedivmichisinide ( Woymi) dConvantidnpl wegkiupdol e.

7-Chl orQa3-d 1] (] o | ] - -d-e hydopyr.l d- 4- -| H-i ndol e
" loc. V%B’n %}é Béﬂl(,tiég r(g%l léig)pgﬁd’algt%ﬁ é)wi’ﬂcg ’Wis ?ufhglteﬁt?y FORY furg1er reynét{on. .
7- chl orlo a 3infiler thaBned thedbllawiygleaympoundti werelprgpared: H- i ndol e.

6, 7-{1 hl oro-3-[ 1-[ (i ndan- 2-yl ) carbonyl]-1, 2, 3, 6-tetrahydopyrid-4-yl-1Hindo.
| e, 10d. Prepared from 9a and

6, 7- di Gaj1q(EndanlylRarbofiyl]-2[2(3d YetFahpIopyids-Ai1-1H)indblef 10bdol e. 15

3-[1-[ (I ndan- -ylg carbonyl]-1,2, 3,6-tet rahy_d,o&yri d4-yl]-5, 6- et hyl enedi oxy-

1H i nd (ﬁr@,ar m ¢ mpoupx? %%g}de‘&d(lfzp%ﬁegahmyndm -y1)-1H-indole.

5, 6- et hyl enedi oxy-3-(1, 2, 3, 6-tetrahydropyridin-4-yl)-I|Hindole.

5-[4-[ (I ndan-2-yl ) carbonyl | pi perazin-1-yl]-IHindole, 10f. Prepared from 9a
and 7-Chlot g1 bl Gndany2-yDearbenylelo?. 3, 6-teteahydopyrid-4-yl]-1H-indole, 10c.

6- - 3- ' - Wil b J -1 ;03 hyd i d4-yl]-1H
Ol ndbr ey ot o4 At ge K d Bl ek aRamaa Py Y oPy A4Vl
6-chloro-3-(1, 2, 3,6-tetrahydropyridin-4-yl)-1Hindole.

6- Chl -3-11-[3:-(] 2=yl ) et hyl |-1,2,3, 6-t hyd id-4-yl]-1H
oy S B GRS oSt P ARy 1)

6- chl ormeparddifrom $a ﬁrdtd?‘l-ﬂiaméﬁ:l’-@puz,3,ditéh‘£hydrbap}1riﬁiﬂ-41§gl 18#-indole.

6- Chl oro-3-[I-[4-(indan-2-yl)propyl carbonyl]-1, 2, 3, 6-tetrahydopyrid-4
yl]-1Hindole, 10i. From 4- (i ndan-2-yl)butyric acid

6- chi or 5 e igeR ' . : 11

6- cﬁ% or ol gﬂﬁla %2%523{1%%@3&}%,%@6{@%@5# y‘{ ;él? %bﬁf?%@%&??’%’f’ﬁ?ﬁ-‘y gﬁlbl;gl ndol ef
oxal at &rappeed from 9a mdshf-methylenedionyt3-(1%:3,6-BtahygropynidifHFy)-16Binddle. was added t o
a cool ed suspension of LiAIH4 (0.9 g) in THF (150 m) at 5 [err]C. The
m xture was stirred at roomtenperature for 4 hours. The m xture was

5-[4-[(Indan-2-yl)carbonyl]piperazin-1-yl}-1 H-indole, 10f. Prepared from 9a and
5-(piperazinyl)-1H-indole. |

20
6-Chloro-3-[1-]2-(indan-2-yl)methylcarbonyl]-1,2,3,6-tetrahydopyrid-4-yl}-1H-indole, 10g.
From 2-(indan-2-yl)acetic acid and 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole.

6-Chloro-3-[1-[3-(indan-2-yD)ethylcarbonyl}-1,2,3,6-tetrahydopyrid-4-yl]-1 H-indole, 10k. From
25  3-(indan-2-yl)propionic acid 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-y1)-1H-indole.

6-Chloro-3-[1-[4-(indan-2-yDpropylcarbonyl]-1,2,3,6-tetrahydopyrid-4-yl]-1H-indole, 10i.
From 4-(indan-2-yl)butyric acid 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole.

30 Examplell
6-Chloro-3-[1-(indan-2-yl)methyl-1,2,3,6-tetrahydropyridin-4-yl}-1H-indole,oxalate 11a.
A solution of of 10a (3.2 g) in THF (100 ml) was added to a cooled suspension of LiAlH4 (0.9 g) in
THF (150 ml) at 5 °C. The mixture was stirred at room temperature for 4 hours. The mixture was
then cooled on ice and after drop-wise addition of water (1.5 ml), 15% NaOH (1 ml), and water (3.5

35 ml) it was filtered and evaporated in vacuo. The residue was dissolved in CH2Cly and worked up in



t hen cool ed on ice and after drop-wi se addition of water (1.5 nml), 15% NaCH
(1 m), R (3.5 35 nl) it was filtered and evapora i o. The
resi due was ggéssol ved in CHerr]C [err] and worked up in i»&&im;&-,)éﬁééy

31 a conventional manner yielding )I(ﬁl |l ow crystals (3.2 g) which were
recrystallized from actone giving 1 g, np 161-63 C. The title oxal ate

\(NaDﬁ/Bg éé}@%@_ﬁ@%} %&gﬁopr ?ﬁ%%noxl sga%so(gé%e hi erg%§§lgtag%écj }r%n aciops & &ngg%
(s, 2H) l.l6z, 13 161-63 &C. Thy titlyoxdat¢ wds criysllizea. ﬁtcﬁn Acetdme( meleGH)ls g,/mp.5208-2%C.( m

(o2 TodRle Ao RoBala it o 3%0lihs o V2ot ad el 48 e

fol | owi ifg m)mhos,u(dﬂs 1 2107 ¢H gnepH), 7.15-7.25 (m, 2H), 7.45 (d, 1H), 7.55 (d, 1H), 7.85 (d,

3-[1- yl) |n4yI 1Hindole 1l b. 10

pr cpat cdi s ou et Garsed M, RKEY BRES Ry B0k (o 21y, 2. 45- 2. 85
(m 7H), 2.90- 3.10 (m 2H), 3.15 (d, 2H), 6.15 (s, 1H), 6.95-7.25 (m
6H), 7.30-7.40 (m 2H), 7.80 (d, 1H), 11.10 (s, 1H. Msmz (9%9: 329
(MH+, 8 4% smg}ggm@m@h fglgc_ngv pggq;%ounds were prepared:

7-Chl oro-3-[1-(indan-2-yl)methyl -1, 2, 3, 6-tetrahydropyridi n-4-yl J- 1Hi ndol e,
oxal ate 11c. 15 Prepared from 10c. I\/p 135-136 C. 1H NVR (DMSO-d6) [err]

2 70- 3. (35[1((mdﬂl—}yl)@eWLB,Zé(ﬁ-(eh‘PhMpyndm-4-ﬁ]-BH-l(xdlqle ., 3.40 (t, 2H), 3.90

11 780 ( Erevg %"@ é"l%“#ﬁ“‘l Z/360?536§ Qgé@@ms%@% %%%"1 E%bé 4?%3@%‘1" 7%‘5012 285309 ,

98 ( 81%3 10 (m, 2H), 3.15 (d, 2H), 6.15 (s, lH) 6.95-7.25 (m, 6H), 7.30-7.40 (m, 2H), 7.80 (d, IH? 1111|(_)|_ q
- in

6, 7-Dichl q -2- 3, 6-t et rahydropyri di n. 4

ole, 114% 1?8“‘%[‘%{3&4’%3%?8&#%{’1 04&@.?@ ﬂﬁb“@o °[)err}/H N% (CDCl[e?/r}) [err]
2.45265(m 4H) , 265290(m 5H), 3.00-3.20 (m 2H), 3.20-3.30 (m
2H), 6.15 (broad s, 1H), 7.05-7.30 (m 6H), 7.70 (d, 1H), 8.35 (broad
s, 1H). 73§yor<g§-11-(wﬂpn-29®%etm%zg 6-te_te¢yng|_m%im-q_ 311-1@111%1[% oxalate 11c.

11 Hrole paeed cd T A L35 fho 2 AR SEMSOHG 24 B0 pY oy 271 Bl Gt )
[err ]2 2379 (@gzﬂp B0 (R 225, 296, 2H), 626is, 17),5605-7.30 (m,26[ﬁO7 (sm(d,at-m,, 7. 957(218;&%,0?5
72103538 8l S iy by o o, as it s
373 (MH+, 100%, 160 (100% 131 (739, OI1|14 (30?(1 ﬁ? o 11

5-[4- (| - 2- 1 - 1H 11
pr[epaﬁeﬂﬁdﬁﬁmﬁﬁ e ygptish £ ehpisha b6 smabdr R By s e 11400 (m 21
2. 9028. QRerfarad fi:H)x 108 12% 1%12_52(°m lﬁFﬂwm?(c&li) 5 24$Q 55?('1{9 4H, f§5§98§m§/gm 8H),

6.45 (s, IH) kg 35- 7
3.00-3.20 (m 2H) '3.20- 330 (m, 2H), 6.15 (broad s, 1H), 705 7.30 (m, 6H), 7.70 (d 1H), 8.35

(broad s, 1H). 399, 397 (MH+, 33%, 53%), 160 (100%), 131 (24%).

3-[1-(Indan-2-yl)methyl-1,2,3,6-tetrahydropyridin-4-yl}-5,6-methylenedioxy-1H-indole,  11e.

25 Prepared from 10e.Mp 192-193 °C. 1H NMR (DMSO-dg) 3 2.40 (d, 2H), 2.45-2.55 (m, 2H), 2.55-
2.80 (m, 5H), 2.95-3.05 (m, 2H), 3.15 (s, 2H), 5.95 (s, 2H), 6.00 (s, 1H), 6.90 (s, 1H), 7.05-7.15 (m,
2H), 7.15-7.20 (m, 3H), 7.25 (s, 1H), 11.90 (s, 1H). MS m/z (%): 373 (MH+, 100%), 160 (100%),
131 (73%), 114 (80%).

30 5-{4-(Indan-2-y)methylpiperazin-1-yl]-1H-indole, dihydrochloride 11f. Prepared form 10f Mp
263-265 °C. 1H NMR (DMSO0-dg) & 2.80-2.90 (m, 2H), 2.90-3.05 (m, 1H), 3.05-3.25 (m, 2H), 3.40
(d, 2H), 3.45-3.95 (m, 8H), 6.45 (s, 1H), 7.05-7.25 (m, SH), 7.35-7.65 (m, 3H), 11.25 (s, 1H). MS
m/z (%): 332 (MH+, 31%), 159 (100%), 131 (72%).
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mz (%: 332 (M, 319, 159 (1009, 131 (729%. 35

32

6- Chl oro ?518?8?92 (i ndan-2-yl)ethyll-1, 2, 3, 6- tetrahydropyrlpﬁ:lTHn?"fPmelHl ndo
le, 11g. Prepared form| Qg. M 217 218 C. 1H NWR (DVMSO-d6) [err] 1.70
(g, 2H), 2.35-2.70 (m 9H), 2.90- 20(m 4H) , 610(broads 1H),

Vi i 5 SCoyioRsad i ghaiivan Hengih e %&a syl ggR g 0 )
i6h gl;: grmep%re[dl fofnaioge rtgtﬁmzzw ‘)mrlmml(mvt?slge{g)&s R76¢d, eHy,2Bs. wwg%m)nmw ]-H
i .H;m 1 37%19 @wmﬁ 10" rogg Szl‘goglﬂ#?géﬁﬂ‘ 5H), 749 (‘g:@%é 71@’ Wﬁmﬁ@g}m@f Bad s,

5 14 % ? 11. 25 br oad
Ng%ﬂs}v(%g/o_()mw%m @" fts/l)gm(fgﬁ%ég}zo% 104 (broad s,

6- dﬁoro 3-11- 14- (i ndan- 2- yI)butan 1-yl]-1, 2,3, 6- tetrahydropyridi n-4-y|]-1H-
-i ndol - SANOT O d6
L1 S chloo-31 1 EURRRE b1 1B Bbiadob g G Bl MRC, 00)

( br oad Bgpatdd) forrs IQE-Mp 2%6-1TH *G L Nl\m4DMSd) d@Hd) 1.40¢1 .30 (rad4H) E|)30-21’m (2(5 9Dr oad

Wt h c%ﬁﬁ%ﬂg@ﬁa {%{bé?a% n%?é%l‘“ﬁ' ﬁ{ ?! 6?1(8 %?*ﬁe é&ggﬁi‘&rlﬁ% |(%I9°Exa’rrpl es

10 and 1H). MSan/z (%) 39 [N 6L6); 089 (100%),\128 (4To8par ed:
6-chl oro-3-11-[ (4- (2- Propyl ) oxyi ndan- 2-yl ) nmet hyl | pi peri di n4-yl|-1Hindol eox
alat® I11j, M 20 119 - 126 C. 1H NVR (DVSO-d6): d 1.26 (3H, d). 1.27 (3H,

d), L 9&(0310?-0%4&[4!(%@3-2%1:&&%1 ﬂjii,a 3, 6-tetrag§(¥x4lp§ﬁhixn—4jg);1}?2m%33ﬂ-i'l CIUI n),

3.0-3.
(2H, t)Prenar@i(rq_rmloaMpﬂ?l-Zié FlE?{NMR@M_S@ 613, 1.30-1.65 (m 6K)y @25 700“@@)(1H

g) Fl uor's: 33%%T(§1{¥%3(1%B§/ o 725@?9#{9 ] pi Z??gﬁ& ﬁl(ﬁ@@adéol

oxal at elH)LMS, miz(%): 407,4£5th+13% g@%) ]mz(mo%mma (DMBO- d6): d 1.26 (3H, d),

1.26.(3H d), 2.61 (1H dd), 2.74 (1H dd), 2.7- 2.8 (2H, m, 2.92

(1H°h), 3.0-3.2 (2H M, 3.15-3.3 (2H, m), 3.3-3.45 (2H, M, 3.7-3.9 (2H,
m, 4. 5With compohid 40@ as Gtarkihg (mdteriat )folldwid® thel procébures Gn Hkafmblds 1) and19%hd 1H,
dt), 7.4§ (1H, dd) 5-7.65 (2H, ). M mz (%: 405 (M4, 7%, 231
(4%, °Y§’%°°m98““€9"’i'bsl’r°3§e‘z 100% . 30 Wth conpound 40b as starting
material follow ng the procedures in Exanples 10 and 11 the fol |l ow ng

conpound was gre par
6-chloro-3-{1- [(4—(2-1’ropyl)oxymdan-z-yl)methyl]pxpendln-4-y1]-lH—mdole,oxalate, 115, Mp

20 119-126 °C. lH NMR (DMSO-dg) : d 1.26 (3H, d). 1.27 (3H, d), 1.95-2.2 (4H, m), 2.60 (1H, dd),
2.74 (14, dd), 2.91 (1H, quin), 3.0-3.2 (5H, m), 3.2-3.3 (2H, m), 3.5-3.7 (2H, m), 4.57 (1H, h), 6.77
(2H, t), 7.0 (1H, dd), 7.09 (1H, t), 7.20 (1H, s), 7.41 (1H, s), 7.66 (1H, d). MS m/z (%): 423 (MH+,
59%), 249 (21%), 147 (20%), 98 (100%).

25  5-Fluoro-3-{1-[(4-(2-propyl)oxyindan-2-yl)methyl]piperid-4-ylj- 1H-indole, oxalate, 11k, mp
181 - 189 °C. |H NMR (DMSO-dg) : d 1.26 (3H, d), 1.26 (3H, d), 2.61 (1H, dd), 2.74 (1H, dd), 2.7-
2.8 (2H, m), 2.92 (1H, h), 3.0-3.2 (2H, m), 3.15-3.3 (2H, m), 3.3-3.45 (2H, m), 3.7-3.9 (2H, m), 4.57
(1H, h), 6.11 (1H, s), 6.76 (1H, d), 6.79 (1H, d), 6.99 (1H, dt), 7.42 (1H, dd), 7.5-7.65 (2H, m). MS
m/z (%): 405 (MH+, 7%), 231 (4%), 147 (5%), 98 (9%), 44 (100%).

30
With compound 40b as starting material following the procedures in Examples 10 and 11 the

following compound was prepared:

6-Chloro-3-[1-[(5,6-dimethoxyindan-2-ylymethyljpiperid-4-yl}- 1H-indole, 111, mp 68 - 79 °C.
35 1H NMR (DMSO-dg) : d 1.68 (2H, dq), 1.91 (2H, ddd), 2.06 (2H, dt), 2.31 (2H, d), 2.58 (2H, dd),



6- Chl oro- 3-[ 1- [(5 6- di met hoxyi ndan- 2-yl ) met hyl | pi perid-4-yl]- | Hindole,

111, P §&yegddes C 35 1H NVR (DVBO-d6): d 1.68 (2H dq), , ddd) ,
2.06 (2H6ﬁ?jt3' P31 (2H d), 2.58 (2H dd). PCTBKoY/60587

33 2.65-2.77 (2H, m, 2.91 (IH, , 3.70 (6H, s), 6.80 (2H, s), 6.96
(1H, dd), 7.15 (1H, d), 7.36 (1H, ), 7.54 (1H, d), 10.91 (1H, s). M
mz (%2.635237 Mﬂﬂn),t%)l (124&),(3116/stsﬁ Js% z(ol(ﬁﬂro 5), 936{1]1@(&’&) 715 (lH dﬁmmodlﬁ 12 5

4- Met hyl -1 -i ndanone- 3 lic acid 9)
nmi xt ur edef- 5‘3)(1%@:&9@%%&)( ag %): é’@ﬁWHéy%baé% ) ’(9445'36'@ §r(b°°e(t)hanol

(500 M) was added piperidine (16 m ). After azeotrope destillation
(200 M) nore ethanol (200 m) was added, and the m xture was refl uxed
for 2 hBxampleTRe sol ution vvas cooled to 40 'C, and a solution of NaCN (225

1 i t d,pver 20 m nutes. The m xture was stirred
9) 10 LRl (300 ML uas addath A

for OIS %or 16 hours at roomtenperature.
Concent (Iateraedidid) (5 1) was added slowy and then wat er/ et hanol

was
destillgd off un reached 1 err ure

Chen 6T BRI zoligiariyae 00y ylcgmonter (g5 8 midmnpLeopl i HpeadtBs 16
hours. ;TrEeuﬁw(mrrﬂ) Vetter fabdolrBp £ bstiRdtién (X 41 yx&irektﬁaﬁm (B0 m]) wab@sfRidand thé

wat er . e crystals were_ dissolved in 4 MNaOH (3 1) and iltrated. Then pH

was 15 m&ﬂ]"ﬂéﬁtaédef‘t“éedlf%bﬂ“fédﬁiﬁéﬁ‘wl% Wep mhﬂ&ﬂ} r-iand a golytionsf NaGhE (326 g3 t aI s
Wer emf i zft@rcb&f xfrx?‘:‘whg a&ideh%%r 20 6mn iegwas o J\%@g/ag s g@édﬁtgr M@Shom Ql6@6kni 188

ori de ut I on was
r ef I ux eﬂ:rﬂé ho@rs Bt tmmtsmamtum é:pmeatracki HE! (fal} wes added slosdy mdethms’atstr/stmel'ed

in CHerr er . 2 dded. dutin our

o B SSERd b7 i b @ PRl I Wi g R cch B 602 SRS
The mdthr mexwlamait dtfroanl :tl-mpef?ﬁmféremlﬁu&t Ul'hemﬁ)ﬁlire Maas rfmﬁilfeﬂ malolth\w.vaﬁjstatxsdgerizT1 y.
poured on .l e/ wat er a r C (o) C

onvent PEE il Wt The sbeRiowete isopry e 3 alagH U B hitred iy gl ianys
pur i fsi eddjiste @ UNRLE BErRERE0Qr ﬁsmi%hwamsacid GAd 9 ¢ xghtufsaderWﬁxtared off and dried
CH2C12- et her-acetic acid (50: 50: of the title product.

I VI N
o iR 6107 ity o3 lissoheet n dioB,cpIdride A3 1 DMBAS0 i) wat fldcd BRbes of
(247 oSl vkl reda s Hdurk Bnd EaborkiQl BARELY. T St B WikSIvid UMY | 21
was t he 6t éi/)a:pd mat edtled dum:g:hbow ea cadédomizturmef AIC13 (660 sbml CEzClp r(4 anPts °C.

acetate S ext h di ] ut sol ut| n. u was

30 was mlx {1 ac efoo{n aéfé E’f #:%d K % \ﬁlo‘tl d ?% hcge%%%ergs gdaﬁ d

hydrzach Icatdemrami lsydrdabrme I¢1d ()smlml) Conventiofidl mﬂc up gdi'e elichyridedtitietppéducy@os gB0. 4

g of crude_ product,. .Puri ion on silic | ut ed. wi I}aet I N

acet at e Was Puifisdiby o9 “d‘ QrBatPETAPLY; 9y sg“’g "Sﬁtﬁéj wet?gﬁ%z ?’."'H‘%r'acet‘c acid
(50:50:2) giving 236 g of the title product.

Example 13
25 7-Methyl-indane-1-carboxylic acid, 13a.
(Intermediate)
To a solution of 12a (100 g) in trifluoroacetic acid is added trietylsilane (141 g). The mixture was
stirred for 72 hours at room temperature and was then evaporated in vacuo the residue was
dissolved in ethyl acetate and was extracted with dilute NaOH solution. The aqueous phase was
30 washed with etyl acetate and was then acidified with concentrated hydrochloric acid. Conventional
work up with ethyl acetate gave 80.4 g of crude product. Purification on silica gel eluted with ethyl

acetate-heptane-acetic acid gave the title compound (76.6 g).



35

Exanpl e 6, 7, 8- Tetrahydrocycl opent | el i ndol e- 8- car 1l4a.
(I'ntermne a%se%&% A solution of 13a (61.2 g) in Clﬂ[err]ogf)@*)ﬁ(/%gp

was added with stirring during 20 mnutes at -50 [err]C 5 to a m xture of
concentrated nitric acid (150 m) and3&H err]01[err] (40 nl). After
stlrrl "Cf“z C for 30 m nutes the m xture was poured on ice and
satura sol ution. Conventional work up with et hyl acetate gave
58.2 g 37, m&ehw@dympewnépﬁuora&cmkjuc&dm114asi lica gel eluted with

hept ane- et hyI acetate (2:1) to give 45.6 g of product containing 32 %
of 5- ni(ntermedi PﬁS und together with other nitro conpounds. This product
was di s6 el dfskié.d 208 Gﬁgbl?ﬂ(éo‘ﬁﬁﬁwgteﬁhé‘djw{tﬂ st%%n% Ririrg0 thirufes a B0 °C

(di met hyl am no) net hane ( nperature was rai sed

to 193 tpamixigre of ﬁqnqen@ated mtncrﬁc;dt (pQm{)pnd §i{a€lze(do m)- Aﬂehstunsg atrie *ifeniore
was Co%gte%ezrzmhﬁé ang O@I‘@&l Oﬁ L!Hlt %aﬂfl]atg §émoq1?t[ot&aébgven nal VH% réjvgth? In

wat e was a over m nu e mXiure was then's
70 m nuetled acetate gave Ssdgnﬁwrrb@rcamcmﬂnclﬁwwunﬁec( Exﬂﬁhm gel vlaed adihdepanetethylon

powder (30 g) .and acetic agid.(120 ded in ons..at , 50
Farr] e d 1] & 65 %y e BEPiehdcouspng 1 %dh iR corPYPErBEr i gEone:
concentdigé e&np@imEQOrmﬂ pxioaudtaﬁasahssm&ern DNMF @00 a6l) andl wab edfed tdIB8® “Gagrivor ked
up with ethy et?e. resi due was purified on silica gel eluted
wi t A0 et@?‘l‘eﬂ&’é@(“&?)é“e%&f‘%' «*n"gf 8) yay agyaddied 370 th fepperaturc w3F srErdt o W8 Tegng the

[err]C. mlxture was FREOE2 éurg OThe mixture was cooled to 27 °C, and a solution of semicarbazid,
8-[4-(6-Chloro-IHi ndoI 3-yl)-1,2, 3, 6- tetrahydropyrldl n-1-yl carbonyl] - 3,6,7

, 8- HClt(é? ghmngd%ﬂ whaves néded gerl &minuts The mixtugs was dhentstized ok 70 Aziniftss 4

3 oyor Ryt b G L g VARIR L il Ho b b g, 1

(100 m waswadiedtinr peetions at 50 OC. Alftdnouflex dér 4D onnbtespier atixmee. wihdiliered ande was

fiItreda ted.in va The i d 25. was ur| d on. si a
el 181 ciongiee el B30 e taey s R AT Bl i i e oo i
pr oduct acafate. The résfiud s (PR oP GilL el eluted with E&@Wé&téﬁgwmg 5.7 g of the title
-14-(6-Chl oro- 1Hindol -3-yl)-1,2,3,6-tetrahydropyridin-1-ylnmethyll-3,6,7,8
-tet r ahBFadust- Mp16&:Y ctopent I el | ndol e, oxal ate 16a. The title product
was prepared from 15a (1.05 g) as described in Exanple 3. Yield 0.59 g, np
155-7 [err] C. 1H NMR (DIVISOd6) [err] 2 10-2.40 (m 2H), 2.75-2.95 (m
H, 2.EsmpledS(m 2H), 3.35-3.65 (m H, 3.85-4.10 (m 3H), 6.15 (s,

3
1H) ,,,6. _ . . 7.35 (t,
h 23 é 4 Esscmﬁ& mgi @@ ign 1%% &t%rzéx@dx%;ﬁ?n&%@ ylf{rbﬁyli §’6,7]1{-:)) 0%l
1H). I\/Btetdahylll%):yclal&itlﬁﬁndqlw&ﬁa 6%, 170 (96%, 156 (100% .
A solution of 14a (14 g), 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1-A-indole (1.6 g),
dicyclohexylcarbodiimid (1.9 g), and 4-dimethylaminopyridine (0.1 g) in THF (100 ml) was stirred

for 24 hours at room temperature. The mixture was filtered and evaporated irn vacuo. The residue
25 was purified on silica gel eluted with ethyl acetate-heptane (3:2) giving 1.1 g of the title product as

an amorpheous powder.

Example 16
8-[4-(6-Chloro-1H-indol-3-yl)-1,2,3,6-tetrahydropyridin-1-ylmethyl]-3,6,7,8-tetrahydro-
30 cyclopent[e]indole,' oxalate 16a.
The title product was prepared from 15a (1.05 g) as described in Example 3. Yield 0.59 g, mp 155-7
°C. 1H NMR (DMSO-dg) & 2.10-2.40 (m, 2H), 2.75-2.95 (m, 3H), 2.95-3.25 (m, 2H), 3.35-3.65 (m,
3H), 3.85-4.10 (m, 3H), 6.15 (s, 1H), 6.50 (s, 1H), 6.95 (d, 1H), 7.10 (dd, 1H), 7.25 (d, 1H), 7.35 (t,
1H), 7.45 (d, 1H), 7.55 (d, 1H), 7.85 (d, 1H), 11.15 (s, 1H), 11.55 (s, 1H). MS m/z (%): 402
35 (MH+,6%), 170 (96%), 156 (100%).



35 Exampl e 17 4-ni troi ndane- 2-carboxylic acid chloride, 17a.

(I ntermedj A mxture of 3-nitro-o-xylene (100 g),
Nbromsu@ﬁ"fﬁ‘%’e and di benzoyl peroxide (2 g) was 5 heatRGIMKOWWOITx f or
14 hours. The m xture was filtered and evaporated in vacuo to give an oil
(202 g) which was purified on silB%a gel eluted with heptane-ether
(10: 1) IVI ng 86.4 of bronop conpound whi ch was di ssol ved in NVP (850
m) and é’('fHB Y6 a mixture of diethyl malonate (38 g) and 30%

Na- et hmwrahaaﬁazmmmacfdmﬁommw NMP (11) at 53-60 [err]C. After
stirring for 30 m nutes” at [err]C, the m xture was cool ed, poured
in cold gdiatehd was wor ked up vmth a mxture of ether and 10 et hyl

t at . :‘ t £d t hyl
ot at oA Hiyrecan S PRyl Hob ), bl ifte, S \Beniibroiie 7 B 65 0 |
a'ndt 'SHFh(aﬁﬁi tnir&ﬂuxl@'ﬂ@ BEurg)ThE mlmteems(ﬁllﬁ&td%ﬂ evaptorate\Mﬁ mazéetd gtw%ruii dih@02
m xture rre room t enper.at ure e m xture was
concent Fﬁ‘aﬁ Wik °t"c§1 TB ggrﬁﬁut%dﬁﬁlﬂ%\g?“ﬂe'le%‘i @819 RiViNSfS-4ibreme exmrospdon.

The fil tvhithavagaissalved!in’ NIRE (850 ml)\nd Bddeans & Rlikdieast dléfﬂkrl %'iﬂrﬁ{e' (68 8F bt was
wor ked gtp with a mxture of ether and ethyl acetate. The reSidue (16. 46

g) was HePgadhapelts i mupancl S9SmI) im AMEAL l)hiééﬁé@ °Co Af% stﬁremg f@ Fominuees at

m nut esgg 9 e din
at L at 0y Ry St ebéif W d ALl kAR LTRENB WM AAYBEBIMET
mann@r ghyeacetitez Thegesidugl wab mfnﬁnt\lomsxlﬁ:a(geg elnizd W}SMmedthyha@td[ce(ﬁ" 1CTherr]

Sol ut1 ofr SaE LY ol rellpegivt s Sbanof Gt ot ffn T 2083 305 050

semi - cr yas aldﬂedaemﬂlthé e:uxqu)wumdm(nﬂi t’orgl)ﬁ haifds at roond-tdhjeratived THE nixfurd RAXY! i C
acid chlorlde | ndane- 2- car boxyl i c_Acid 9a&88

in ethef® “rﬂl’fz VgHo t&dﬁ@ﬂ‘? el ‘Eﬁrfn tereglﬁll‘rf’\!ﬁhl aetivated caﬁtf’PdTl'(eGﬁantM“)as peigifipd

3-13 [ eMtthnce]iﬁatE@ h§drethiérit Rid ﬁldsspeisl’bt'drﬂé?l Lg; wﬁlQQcinlxﬂet 6t1 Fhed Ghd elﬁt&l a‘kem& and
conc. sul furic acid (100 was add =-1Jerr]C

mi xtiir e Thagesidpe (4646 gipwap dES‘{l\éqdrﬂjl Fo1 50 mh) ané G@P é@httZBO 16nt@farde mlautels fThe
aqueous sAhaSEw t 0 nLact s.were
washed \?\n&t h br %l!;%o rt'JiS eg f Qm@%ﬁﬂ’"’e& %as g@?%?“ %‘ﬂ{r%&&ﬁﬁ%@%@ﬂ nﬁﬁ e@tgckau e
resi dueemaréetbylwsctaﬂelm 2qual mannefr jgavn Hlt'hgpf Sﬂhdglfwﬂmﬁn 60 £ vai ﬂdmleedanjm%yl ic

a1 oo B by St BB ' o afdety s Shod S tyedlit 167
boi | ed bouterEvapdration in vacuofgave the mraystaﬁmm&abmmnuros,wgpuo gave the title

co und (8.6 g). 30 Exanpl e 18
oro-3-[|-(4-acetyl am noi ndan-2-yl ) net hyl -1, 2, 3, 6-t et rahydropyri di ne-4-

yl ] 1H-| Bd“ﬁh@mdane-z-(ﬁxmxi}h@aclﬁ@hlorlde 17J0 a solution of
6-chloro-3-(1. 2.3, 6-tetrahydropy i di n- 4- |)-1-Hindole (6.4 g) in DWF (250

M) and?esplition; oftindangAroaeboplis 9ld \ﬂaél%&iﬁ in etherd(PSA mbrwast added i @nd. sylfuricr DNF
(50 ) 28HTAEOMBteMpI LR &%), To this mixture, a solution of conc. nitric acid (4.4 ml) and conc.

sulfuric acid (100 ml) was added (temp. = -1 °C). The mixture was stirred at 2-8 °C for 1 h, poured

hq

25 onto ice, and the aqueous phase was extracted with ether. The combined organic extracts were
washed with brine, dried (MgSO4) and evaporated to dryness in vacuo. The residue was crystallized
from ether to give 5-nitroindane-2-carboxylic acid (6.0 g). The solid was dissolved in CH,Cl3 (100
ml) and DMF (1 ml). Thionyl chloride (8.4 ml) was added, and the solution was boiled under reflux
for 5 hours. Evaporation in vacuo gave the title compound (8.6 g).

30

. Example 18
6—Chloro-3-[1-(4-acetylaminoindan-z-yl)methyl-l,2,3,6-tetrahydropyridine—4-yl]-IH-indole,
oxalate 18a.

To a solution of 6-chioro-3-(1,2,3,6-tetrahydropyridin-4-y1)-1-H-indole (6.4 g) in DMF (250 ml) and

35  triethylamine (14 g) was added a solution of 17a (8.4 g) in DMF (50 ml) during 25 minutes at



36 3-5 [err]C. The m xture was then stirred for 45 mnutes at room
terrperatunéﬁﬂg then poured in water. The precipitate was filtered
of f, wash® water and dried to give 9.11 g of solid, RETOKNMLSST
slurried in refluxing 90% et hanol (450 m ). Iron powder (9 g) and
concentrated hydrochloric acid (138 m) was added in portions during

15 m'nni _gledthe m xture was_refluxed for another hour. 5 The m xture
was comtentr TRERtTe yas then simef for 85 minptes s rom icm%ﬂléﬁﬁﬁgﬁhm%t}@rlbﬂaﬁfé was

added. The p re@ﬁﬁﬁl@ Rfak @i‘ﬁ@ﬂed e Iﬁrab&d%ﬁﬂ‘w@c&#ﬂd (ﬁfeﬁttg%%e@aﬁeg f gglgg wh was

treated with Al H4 as describ I Vi hg | of

whi ch lyrigd én wflyxiae P8% qthﬂnvlr(z‘é@ 5@) rfop rmsiem Gsh QtMIcamen@at(tBhﬁrochlonc mcid. To -
t he ' Ce(lcsgjgggﬁlas%héﬁ inYdrttbns 9[1&11% f%m%%ge@csldythe %.")I(tgxre vga% r&?ﬂx@? ) ap ano Tl_clallz.zr( 15

room ure 't he
m xt 8ir eTheeraixhire was eahcentidted via pnmuaxamd icerand &mmntrﬂﬂﬂarhl’ﬂmlﬂxﬁ hyd:e:s:dd was ydied.

purified on silj el .el e at e- et | - ethlam
(100: 4: 23°VGTIHR work%p wi%§%y§ace¥g} ﬁ/h%%ﬁ ‘?ﬁg}‘ VPt ‘i“?s"t*gr"ﬁg‘&d{g\ %?%F i i zed
as the maa{paa m gﬁirtg 3.2 gnolid pf Oivhd g w¥s @isébived 39 THF (so gnl) 1] &ilgt% I?hmﬁr% 1503 %E

(N E/rR ogd @S}'g%&h [“g"rf’ leé §°1“'§1§4>a S°és“t¥52°( acety] Fb\lonfienaﬁ 4(3;3 um)IF (lﬁ 08 was adsied g 1-2H) |
113 i 5( ((i; °d, |7‘)|_1|’)ter zvl\a/ﬂsrﬁ o ro@H)texE erature7thlé$m{cﬁ1re Mg)lﬁ%teged%ﬁg é&for“éh 9(1(-%% 68? thetH)
In Cﬁ? si TeFiflug Waw AvfGed; qs'es/l?i%l seb\ﬁlumg w@rptby?rmm@tme\sm@wmme (|100 :4:4) gllvmg |

6- 4- H-

o g, Pe ok SRy b RglcP R0 crgellidel) W LR ol e Y ot 1S l%xa “

153-5 @@, mip14MR °COMBONB)(DMSO-Hg)15 20-(2, IH), £.55-3706) (m, 3}1553 @o 3,55 (:m 411)03)25

77567 Qtpafi 2047045, 615 G 7B, 3804 1, 70y ) 4, 18 e 110, 448 1 i -

(9: 42258 M—HH),OI)S@ (d, ZH3) 94096, 119814564 1H). MOm/ZI186): ABPIMIRE-] AS), 217 (87%),

W ( 6- acﬁ 1-indanyl)-al kanoi c acids were converted to t he

corrlésp At acid chloride as described in Exanple 17, and reacted as
described in Exarrple 18 with 6-Chl oro- 3-

(1,2, 3,6-tetrahydropyridin-4-yl)-1Hindole to give the follow ng conmpounds:
6- Chl orl a:ﬁnmlar[nzaneantg%@ﬂlymmcn@pmrmpwared thyl']-1, 2, 3, 6-tetrahydropyridin.
4 yl]-IHindole 30 oxalate, 18c. Mp 153- 155 C 1H NVR (DMSO-d6) d
1.60-1.90 (2H, m, 2.00 (3H, s), 2.10-2.35 (2H, in), 2.65- 2.90 (4H,
in), 3.6ShBrad-[13r-acetylanindod-S0)mathylpiperidin-3-y301 H-hidble,dxa)ate, ASBOFrod6- S) ,

7. 05,7 (2H d) 7.45 (1H, s), 7.60 (20, m), 7.85
(1 H%d)&é‘é‘(’étbp pfﬁ}"“ﬁ"*jyl)’ﬁ"’é‘gl CPEEs). MB Mz (% 434 (MHF 3 %,
188 (10049 153231C(11mm anson%%1@521o (m, 7H), 2.55-3.15 (m, 10H), 3.40 (broad d, 2H),

6.95-7.05 (m, 2H), 7.10 (t, 1H), 7.20 (d, 1H), 7.35-7.40 (m, 2H), 7.60 (d, 1H), 9.35 (s, 1H), 11.05

1H). MS m/z (%): 422 (ME+,100%), 249 (2%), 98 (16%).

25 The appropriate w-(6-acetylamino-1-indanyl)-alkanoic acids were converted to the corresponding
acid chloride as described in Example 17, and reacted as described in Example 18 with 6-Chloro-3-

(1,2,3,6-tetrahydropyridin-4-yl)-1H-indole to give the following compounds:

6-Chloro-3-[1-[2-(6-acet}'laminoindan-1-yl)ethyl]-l,2,3,6-tetrahydropyridin-4—yl]-lH-indole

30 oxalate, 18¢c.
Mp 153-155 °C, IH NMR (DMSO-dg) d 1.60-1.90 (2H, m), 2.00 (3H, s), 2.10-2.35 (2H, m), 2.65-
2.90 (4H, m), 3.05-3.30 (3H, m), 3.30-3.50 (2H, m), 3.90 (2H, bs), 6.10 (1H, s), 7.05-7.15 (2H, m),
7.25 (2H, d), 7.45 (1K, s), 7.60 (2H, m), 7.85 (1H, d), 9.90 (1H, bs), 11.50 (1H, bs). MS m/z (%):
434 (MH+, 3 %), 188 (100%), 231 (14%), 174 (12%).
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6- Chl orowﬁwg’; (6-acetyl am noi ndan-1-yl ) propan-1-yl]-1, Whydropy !
ridin-4 i ndol e oxal ate, 18d. Mp 110-1 15 C, . f
(DVBO-d6) d 1.35-1.50 (1H, m, 160170(1H m, 1.80 (3H, bs) 2. 00 |
(3H, s), 2.20-2.39 (1H, m, 2.65-2.90 (4H m, 3.05-3.20 (3H, , 3.90 (2H,

o), S bbb A i £ 7 2

Mz (Yndolelékaldt}a8d5 %, 245 (100%, 214 (35% 246 (16%)

0 r ro r ‘
o ne M Tioris < YRR OV RG] 1383500 iﬁ”ﬁf%%égle% B R BRED a6y
% 1. 356%}15@ 230D 39(1H, ln)sﬁﬁia% (414Hn), 13)05-3200QH( #h}, 3 m)(zHstbm 80 (2}{ ;ﬁ) 3go§ 1H, |

¢ ({7 05(77 é@(zrﬂ m) 735 @1 %ib,z, 43 ,gH ";; 7255'(@*‘5)2110 (1?15 5 9(8%?1{,51)9 13585

6.
d b o MB mz (9 462
E 51 %s?%% 94(7&18(% %% 2b$ 900‘%? 239 (1(5/5 2zifaf;>‘()16/o z (%:

2- (6 acetyl am noi ndan- 1-yl )acet ic acid,

3-(6- L ROI - < re
o PR BRIl a0 S banyaropyeitinsop
6- ni t r dadolé oxidaeckBeboxyl i ¢ acid by cl assi cal chain el ongations by

analbg e LA S i N6 4e] A3 MPR. R A BT T 1A 0b g B 1o

Al ane vasp @EER),f 2602196 (4H, m), 2 SOUCHSI (91, 18], 3r4bezm 'Y BIBOARIAL 1), GADQOHY )] To®ei ds.

20 ‘
3- [ I - ( 5-Wc@Hy manT-Ad (Hl &b 243 (Hne) Ay -(1Hd)a7.80 (L, rdah%ﬁ 0L orHit hE0 41§, b8)-6- chl 1

1 0 7b. 201-203 'C. 1H NMR |
?B?/so @9&@5) 462(hflﬁ*ai%t)%9%13?‘0/351’8‘8@9[&%%@%% 5 55 b oo s oy

6.15 (broad s, 1H), 7.00-7.15 (m 2H), 7.25 (d, 1H), 7.45 (d, 1H), 7.50
(‘br dad 2s(6- azzbﬁylarrﬁmﬂﬂda@d—yllde&t;c Sell) 3-69- ackbl)a,mlndmm Kjdbqumelc héif. aMS &

% O: 4 17. 25 120 174
LD scadetroiniand aufndie e (VRS sremet Som Sruitp-laindaneererylie acith by
“hem f ureidsgitsl chiig elongatlonPbﬁ‘ﬁﬁﬂigBHCNT i3 meﬂ@bmamat&%elﬁﬂhdderog} s debdritelyffor an

B0 3 Sablogeis i sgies Y Re Ori ot 4 Tyt akeghon 17, 30, 3605- 10y Alagywas psadbbot fhe | 1

7.25 (Ciréducé@nohﬁlmt&né@ia{eféarb&@lmaZxd§0 (s, 1H, 7.60 (d, 1H), 9.80 (s, IH,
10. gg}()(broad 25 IH. MSmz (%: 424’ 422 (NH+, 19% 54% , 249 (13%, 98
(10

3-[1-(5-Acetylaminoindan-2-yl)methyl-1,2,3,6-tetrahydropyridine-4-yl}-6-chloro-1H-indole,

oxalate, 18f. Prepared from 17b. Mp 201-203 °C. !H NMR (DMSO-dg) d 2.00 (s, 3H), 2.55-3.20

(m, 11H), 3.55 (broad s, 2H), 6.15 (broad s, 1H), 7.00-7.15 (m, 2H), 7.25 (d, 1H), 7.45 (d, 1H), 7.50

(broad s, 2H), 7.85 (d, 1H), 9.80 (s, 1H), 11.40 (broad s, 1H). MS m/z (%): 420 (MH+, 5%), 217
25 (12%), 174 (100%).

3-[1-(5-Acetylaminoindan-2-yl)methylpiperidin-4-yl]-6-chloro-1H-indole, hemifumerate 18g.
Prepared from 17b. Mp 151-152 °C. 1H NMR (DMSO-dg) d 1.65-2.05 (m, 7H), 2.30 (t, 2H), 2.45-
2.90 (m, 6H), 2.90-3.20 (m, 4H), 6.55 (s, 1H), 6.95 (dd, 1H), 7.10 (d, 1H), 7.15 (4, 1H), 7.25 (dd,

30 1H), 7.40 (d, 1H), 7.50 (s, 1H), 7.60 (d, 1H), 9.80 (s, 1H), 10.95 (broad s, 1H). MS m/z (%): 424,
422 (MH+, 19%, 54%), 249 (13%), 98 (100%). |
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38 Exampl e 19

1- Acetyl a@(}gi gydro 3-12- (et hanesul phonyl )ethyl | -1H i ndol e, 19a.

(I nterme To a solution of indole-3-acetic acid EEAPKHIOP5ET

met hanol (1 1) was added ether saturated with HCl 5 (200 nm), and the

solution was left at roomterrperature3$or 3 hours. The solution as

evapor ted {?r]\%I vacuo, and the residue was dissolved in THF 1.2 1) and
th

added cooling to a stirred suspension of LiAIH4A (28.6 g) in
THF (1 1-1A)cetyikh;3eam§a.+ot:3-[znﬁaeftmneaﬂﬁmuygemwnmm,nmr ature, the m xture
was cogled ipn anice b , and water (57 m), 15% NaCH (29 m ), and water

(143 nflpteqpgdiate) a4dded. The mixture was filtered and evaporated in vacuo,

and t hgoRLE3iudER of %oﬁ ﬁgceﬁ@&u‘lj[ﬁ)ﬁ%l) Yt?ﬂxeihﬁhol?l 1)%@&@8@1 difler RatiatedBRIPRE]

trimethyl am ne conpl ex (200 g) was added, and to the stirred mxture
was SadR99 rebrendithe salutiontwedreft b ropn demperaiure T603 hours. Jiheisplytian sroevaporgted in

m xt ur 2.5

hour s. v en %ﬁ‘ﬁ%&%@%h o?ﬁéol‘é%dl a ﬁz%ggngl)a%]\ég&gg@d%gsl gﬁg’ éo(ghﬁge Ecle? FHQ&\{Nas

cont i nswsgerstmn GOl (286 g)l'heTHBI(lJﬂ) Aftenvatsiriog fere hows etirdom teapematurgribe t he

resi due.. red.o ce., The | ut L Qn shed w t t her andwas
mde buREErscooBR L B0 i Pat: R Prie 87 me. A R 5 0 aad il el 95576
or gani addedariee Madure fas dltere@ and\B/ahtaed ¢ Wk, aNERRredi®e (8419 g)a%@dxssolved infhe
resi due, was d| ssolved in CH2Cl 2 (680 m& and trj et hyl am ne_ (68 . Acetyl

chl Bt i dioxpnge(1m 3. Borane thmethylamine wnnb%[@ ¢ glovenadderdy and prsto, thwtmd Tf"ﬁF“F‘her

stirri S AToTHT 4 t th
di | ut e&ﬁflg?%g %Oorl catgéz}ll}fjmgir?he 'XBS&?;O qgng Fﬁ%@nﬁgﬁf’t’t‘%ﬁm m§/e w%gq%\a/esngggo&w and

evapor &eri 3@rminntes gnd then tolrefluxcfor 218 bowrs Theh 6 Ybhydeathloric weid #4600]) #aoaddetl pnd and
30% N \AAUoRnuded Qo 28d s M8 B e DBIotIcH s 485, S/ hE Bl

hours at room tenperature an vapor
di ssol peured pn Cel?TieXohtidn waswwkedmnlh wihérhand azhmmadedﬂshlaﬁlh coxdentrateNa@QH amtl over

d ti ' Th d I d
o e KRR i SR, ' Rk pRes® b arn et S ARI0 TR S i e
S oI ut i e edsidife twis dasslvaiarGI) Gl (630i ki aﬁc%eﬂdyiamm’b (68 ml% .Gt Eﬂl&h:ieeﬂi’»s Imlf 175
m) at 10 ‘gerr]C After stirring for mnutes at 0 [err]C and hour at

room t &S afdediit 8, "Coyring A dotr Mgt Mﬁ'§“§'¥‘§rf8‘f Loy at FrophiemeTraiees ﬂﬁ-‘smmr? fied
on sil i@ veiShedSlitt i dtoiidhe acht %@NQH@@? QbMﬁon After Hﬁﬁ‘ngt bvek SM%SQQ 4ed as

an oil (74 g). In a simlar manner | om n S were
pr epar &¥aporativg ir vacuo, the residue was dissolved in methanol (500 ml), and 0% Na-methanolat (10

1- Fog mgly &aéaﬂe@ﬁﬂﬁ%lﬁmggw&@ﬁg@fb?ﬁﬁkmQ%F%qé%rlmé%ﬁ Q,QQ{ En e*;a?Qrated in

Frrrylat on was m xture o aldan acetic acrd
anhydr |vaeuoTtml wasrpmeniwbdvmsCHzClglalnd was washed with saturated NaCl solution, dried over

1- Acet yl.- -bro 3-di hydr o- 3- t hane phon 19c.

Br oni n evaporan(%n G r t{?g‘ﬁ'fe g#} ‘t;slgia Wt‘ﬁss’éuﬁ’ﬁ%}{%k}i‘ﬁl&qgﬁi #if e of

acetic tﬂéthyiamﬁﬁ (tibocial) owarire bdligavas hded 3olbiow Ofnethnsulptivonidl dhioride (27 ml) in
CH2Cl3 (175 ml) at 10 °C. After stirring for 30 minutes at 0 °C and 1 hour at room temperature,

25 the mixture was evaporated in vacuo and was purified on silica gel eluted with ethyl acetate to give

the title product as an oil (74 g).

In a similar manner the following compounds were prepared:

30 1-Formyl-2,3-dihydro-3-[2-(methanesulphonyl)ethyl]-1H-indole, 19b. Formylation was done

with a mixture of formic acid and acetic acid anhydride.The compound was an oil.

1-Acetyl-5-bromo-2,3-dihydro-3-[2-(methanesulphonyl)ethyl]-1H-indole, 19¢. Bromination was
done by treatment of 19a with bromine in 2 mixture of acetic acid and dichloromethane. The

35 compound was an oil.
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l-tert-B onyl - 2, 3-di hydr o- 3- [ 2- ( net hanesul phonyl ) et _hyl 1H-| ndol e,
19d. te t@?@ﬁ’ﬁﬁ@gut oxycar bonyl ati on was done with di-tert- e 7/00587.

di carbonate. The conpound was an oil.

1-tert-Butoxycarbonyl - 2, 3-di hydro- 3-[ 4% ?rret hanesul phonyl ) butan-1-yl]-IHind

2 St ey Sndol SOk oL B st g

5-f1 uorButhbd:atbenjlaﬁorﬂmg,doﬁeﬁntﬁ divrepd-Yutylaitcathionste) Tiectomposhdywdstad @il 450 m ) and
cooled to O [err]C before a solution of oxalyl chloride in dry Et20
(50 M) was added over 15 mn. The m xture was stirred 30 10 mn at O

[ er r ] C phsi-Butes asbatmmm 1hétBanes M h6d i fbuddri1 YHL197-
filtration alrxld Y \s/’vlth [E?SO t?)negilﬂ\?e 1% 5 n'io slgflﬁfc?o\i/\e/l?ﬂ?éc@g\r/\ﬁg

di ssol vt H-indel- bﬂ%ﬁ%"?ﬁ“} and cooled to 0 [err] C bef ore
triethylamne (9.6 g) was added drop-w se. The m xture was refluxed for 3
hours and stirred at roomtenperature for 24 hours. The crystals were
col | ect béceyl-fifluore2 Sclihydra-3n@dirothoethyd-1A2Mdole, 198and Et 20 to give 18.0 g of

lid ' T 5
(350 i Ak BAAET s & 1382 oin ) VAL BN H i 30 A5 R 658 codled (o bt g
(16. 1 o salutiotrof oialyl(c’hﬁﬁxde in dryBt)O (5Thal) Wiax hdde@ ow&rS] STriin| vmdlxheé wés &ﬂwdssoand
cool.ed to ,{§e § After drop-w se dition of H20 (16 m), ueous
(150}§ I\Etﬁ-?t%l RS> BRHS pePdempgryture, lhe eryptalsivsae G\%CW by Eiltgation sad washed
evapor ay RSl EtyfD to giveal 990§ bof 6613AN0Eich whb ﬁlSE(ﬂV@ﬂﬁﬁ'ﬁ@H"@% ?Hl)sﬁﬁl ey Et §Pe and

dried with MgSO4. Evaparation of the sol vent gave 1t
2- (5- f | RFEPTE .%@rlarsmyl(g é8h¥Av pdded grop-yjise. Jhe amixwrd wasmefluted\fors3 hou;aamtistustd

descri bgdohd tgxgpergﬁﬁ%nfm’ €4 F&ns.s’mréryﬁaﬁs Wele %otllg(.ece&) By qﬂ?att b IR ¥l%e§

reduction foll owed by acylation Paces §f
conpoun@dvﬁtn@ﬁom 18X ¢ aksndidfwhicl? al&wdrgmgnn acatwme o(réhO&asrﬂi)sdeddhn ldnBH'HFS 0

filt |
by AFac 30 bR 8 G88 WA yepb Biperiisnlon 3 SCE o AL e 8RR A
title amﬁp’ﬂnmdxx@@e agpefluxedXor 4 hours and cooled to 10 °C. After drop-wise addition of Hzlg) (16
IlnAgets ,yfm)f ague Mﬁg‘%ﬂ i\ga‘afg}’ l%rrgl) 3an8 %Iaté( %é hée)soljﬁlt;tnll nwgg lﬁﬁereéll' E%9md evaexporaterde’cE.))ar ed
3- [ 1- [ 2alnbstAiziicyd. Ize Een@hnbxmrwksldliésbwécpin FOXk )88 'abil:d Jmﬁ MO, BYARMEIR QP! di N

-4-yl]-6-chl oro- A m xture of

6- chl or¥@lvent gave, ﬂze %‘ﬁ é??rawgalrgpjl)ﬂmoh(W%/z))%mqlh sbich wag t@atgy as ﬂwnbed in
(2.900) Exalﬁ[p‘?é 'ﬂ %ﬁ'ﬁé Lith 4.'haob<9'lne @f?&h}{%ﬂ){é i‘e%?a#{‘% frogg\;rgdﬂ'% gr(?}'gat%)}'xa{o e%ve the

refl uxed f 6 hours. The m xture
vacuo, ramlattmf the ditld gempeund (whighf wmeﬁnxesdl for Ezhogelm etetine {200 inl) eithy1Br (8.0

acet at e; Illzatlon rom et hanol . gave
The. 11 CPL TR iR baf ol e TiRFed, WpRidtds i WRiet 0F BN chistoR crind
1. 75- 1. Bt®Acrheritide = Bzeﬁﬂmaement(tmvilthe,ntﬁ&ﬁpé@d@lﬁ)g. 2. 50 35 2.65 (m 4H),
2.75 (t, 2H), 3.25 (broad s, 2H), 3.45-3.60 (m 1H), 3.80 (dd, 1H), 4.20
(t, 1H), 6.15

25  1-Acetyl-5-methyl-2,3-dihydro-3-(2-bromoethyl)-1H-indole, 19g

Prepared in a similar manner as 19f,

Example 20 :
3-{1-[2-(1-Acetyl-2,3-dihydro-lH-indol-3—yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-6-chloro-

30 1H-indole, 20a. A mixture of of 6-chloro-3-(1,2,3,6-tetrahydropyridin-4-yl)-1 H-indole (1.6 g), 19a
(2.0 g), K2CO3 (4.0 g), and methylisobutylketone (20 ml) was refluxed for 16 hours. The mixture
was filtered and evaporated in vacuo, and the residue was purified on silica gel eluted with ethyl
acetate-methanol-triethylamine (90:5:5). Crystallization from ethanol gave the title product ( 0.3 g).
Mp 172-4 °C. IH NMR (DMSO-dg) d 1.75-1.95 (m, 1H), 2.05-2.20 (m, 1H), 2.25 (s, 3H), 2.50-

35 2.65 (m, 4H), 2.75 (t, 2H), 3.25 (broad s, 2H), 3.45-3.60 (m, 1H), 3.80 (dd, 1H), 4.20 (t, 1H), 6.15



40 (broad s, 1H), 7.00-7.15 (m 3H), 7.25 (d, 1H), 7.45 (d, 2H), 7.80
(d, 1H), 8.15 (s, 1H), 8.25 (d, IH). MS mz (%: 420 (M, 7 174
(1009 , MS'%%%. In a sinilar manner the foll owi ngpﬁmtﬁ*’?ﬁ"-mre
prepared: 5

3-[1-[2-(1- Acetyl 2, 3-di hydro-1 H i ndol 4®- yI)ethyIIpi peridi n4-yl]-6-chloro-1

| ) on R, o S T8 B P40 8501 B8 A
1. 70- 1M9n(/ﬂr%§%lzi)zog\1m957%) ,404 (Y00%) 44 (F5%%p (s, 3H), 2.40-2.55 (m 2H),

2.80 (tt, 1H) (m 2H), 3.40-3.55 (m 1H), 3.75 (dd, 1H), 4.20
(t, 1H), 6.95 (d, 10 1H), 7.05 (ddd, 1H), 7.25 (dt, 1H), 7.35 (d, 1H),

5435( 1%(% Jsmizéllaégna%ger(tﬁe folibving@ ofpotiridls wiidprepMean 2 (%9: 422 (MH+, 1009,

6- Ch$ or o- 3- 11- 12 (1 fornyl -2, 3-di hydro-1 Hindol -3-yl)ethyl]-1, 2,3, 6- tetrahy'
o opY Sty apbi T 2 T ARSIk oyt gl 200 )
(f rom ali:reindma)and Bdh =3 (hipEBidin 8-y 1 irgiple (EP RarerstipablicatiomNe #6898 1atMpn whi ch
105 2 EC ThE bR 4o 7Sy b se T B 0( iy 201 Jidb By -

2 gg ?téﬁ 28m) 2. $d‘0ttélﬁ) @ﬁo(ﬁm n02ﬁ§+3)40 33559@:1 (1., 3. ib(d&HH),Azd@ m),sﬁsgdgl%d

' 05! 19, 708 e Eb 7S &, B, 738 (0, B55/0h B0 b00 6, 16D, 395 S, M3 o

(()55/;“—0 2(2@.?%5@}9@4_903@@249“5%})lﬁé(lggfw M5 mz (%: 406 (M+H, 20 100% 377
6-Chi oro-3-[1-12-(1-fornyl -2, 3-di hydro-| Hi ndol - 3-yl ) et hyl ] pi peri di n- 4 yI | -

1H i nd ta, N _chl
N | naot Smee 50 tormp 2 Ramngh AR Ak AR £5. 8 lac AR balidta Ay
hi ] gde ' gﬂy-éﬁdole m:m&a 19unnc55=l)chloﬂ> B5L33, m@et(ahydrwum-sn-m-ﬁaole m 3H), 3. 65
g_H) 157 MB. 1-;?;% (E % ton7) Sglz%#( (D%\/I&(gﬂggtpﬁ spey stnaws ﬁg_éei'edfo?g&é &'glcg 1§H)
8. Nag (S%}nﬁn&(;bab %&iﬁx (aﬁové)l(ﬁi'BC) 8 1.66Q.80S(m, 1H), 1.9452.18 Im( YAy, 285%.55 (m, 4808
ST [ 220 Gacy 3 15 e P 8y 1 345 (4 ATSED. 9 G DRAEDL 1007y any
ropyridj. Qé}_ﬂ/bhzlﬁ%, 633 (thmr @95#15;[99&&9, 70258& %ﬁ ?5’?@ TR M4b9 50 ?D@HI 7.80.
6ch|oro f et rahydr Opyr i 5

dem) ,§-90. @00. 24}@03 Lor(s, PRFH), . Oﬁds,i) Eﬁ),(lrhzoj(lii)lmzl\@@n@ £%): 306 | (MQI"’VO
b 2H), 3.20 (broad s, 2H), 3.45-3.60 1
( r%%( b?%"a’g)%7§/% 24y §gem 20 (dd, 1H), roe (. 1E)|), 6. 15 (broa((jms, T)H),
710(dd 1H) . 735(dd 1H), 7.45 (d, 1H), 7.55 (s, 2H), 7.85 (d,

27% %%h(l%fg %E{;[Z(ééf fxgyl(}),%-ggly(iiﬁ-aé?%dol-'-\,go?ylfgthzyl]%@erxdl qg—yllslgp-indo?e, o&%, 8%
20d. From 19b and 6-chloro-3-(piperidin-4-yl)- 1H-indole. Mp 143-145 °C. 1H NMR (DMSO-dg
the spectrum shows hindered) & 1.75-2.30 (m, 6H), 2.65-3.10 (m, 5SH), 3.30-3.55 (m, 3H), 3.65 (44,
25 0.8H), 3.90 (dd, 0.2H), 4.10 (t, 0.8H), 4.25 (t, 0.2H), 6.95 (dd, 1H), 7.00-7.40 (m, SH), 7.45 (d,
0.8H), 7.60 (d, 1H), 7.95 (d, 0.2H), 8.50 (s, 0.2H), 9.05 (s, 0.8H), 11.10 (s, 1H). MS m/z (%): 410,
408 (MH+, 9%, 25%), 146 (11%), 98 (100%).

3-[1-[2-(1-Acetyl-5-bromo-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-6-
30 chloro-1H-indole, oxalate 20e. From 19 ¢ and 6-chloro-(1,2,3,6-tetrabydropyridin-4-yl) -IH-indole.

Mp 157-159 °C. 1H NMR (DMSO-dg) & 1.80-2.00 (m, 1H), 2.10-2.40 (m, 1H), 2.20 (s, 3H), 2.70

(broad s, 2H), 2.90-3.15 (m, 2H), 3.20 (broad s, 2H), 3.45-3.60 (m, 1H), 3.65 (broad s, 2H), 3.85

(dg, 1H), 4.25 (t, 1H), 6.15 (broad s, 1H), 7.10 (dd, 1H), 7.35 (d4, 1H), 7.45 (4, 1H), 7.55 (s, 2H),

7.85 (d, 1H), 8.00 (d, 1H), 11.45 (broad s, 1H). MS m/z (%): 502, 500, 498 (MH+, 8%, 27%, 22%),
35 297 (95%), 295 (100%).
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3-11-[2-§)« | -2, 3-di hydro-1Hindol -3-yl)ethyl]-1, 2, 3, 6-tetrahydropyridi
n-4-vyl ] 90@?%#%’ 1Hindol e, oxalate 20f. From 19a andPCT/DK97/00587
7-chloro-(1, 2, 3, 6-tetrahydropyridin-4-yl) -1Hindole. M 171-173 C. 1H
NVR (DIVBOd6) [err] 1.90-2. 00 (m 1H), 4120 (s, 3H), 2.20-2.30 (m 1H),
2.80 (b

T S EhSa-a G2 unfagei ity 15 strabaioryiaml- sty -

2H) : 7 1EH-Tndbe, (Ralaél)20f. 7From (Sh aﬁtl‘|)7rch70r5-Ql és,s téﬁahyd?opﬁﬂdlﬁ¢yli H)H x&om\aﬁd
. 4 2 ( 430})7? A %agH%MRl_P)MSO 305180200 62 2tH 20 26 (i), 3.30-2'38 om, 1D, 2,80 (ordad
3 [1 12 %sz\cywhsa (§, dnl)w-ﬂmc&&a Mﬁ) Bsi/{ gmgw 30.319?(,% §n§ e;tfofa(@yﬁi)oml di

| oro-1 Hindole, "oxa From 19a

6 7 dﬁ C mbmaéS( HH)R6 356 1t5e(tnr, MY Ar 16329 @138, 339 (4, IBHa 750 (s, i1HAON.89, (dVFH)1 885 (4.7

2> 50 (broa L0 GEpess P Mgt O %4%4%% o R Do B R

1H),380395 (m 3H) 4. 25 t,1,615(broads 1H), 7.05 (t,

5 oty aﬁ%@tﬂﬁ? aul Smade SRyt s ot s ¢ 5

217 (36%1cmoro-1m;zéol(a,1&m@te 20 4rér3G% and 6,7- d1chloro-(l 2, 3 6-tetrah dr pyndm-4 1) -1H-
3-[1- E)Z(I Acet hdro 1H i ndol - 3- et hyl | - g dy

){ 2) tetra:?/ Fl) |d|
n4- yI'p - singole. Mp mm (RYIEOrdey 8t %@mzm 3H}-23M2.35(om

5, 6-nmet hy 1 |
182- T§3 C. @?ﬁ—%@%%% tid (merZE-I . 8@2 00 %’3?}%@}62&%8}1)’ $86- g,g (w’
2,20:2- 260 0 15 {S2omBe 6o R 05, (t 36D, 7.3 (01D, 305 (@ 11035 Bd,4CDI)(‘b65)esd1H)

3.5 2 1 .

6 05 (br H30, B 18, o @y’ ah o0 fodes £ 158 Stmid o B el b s, ey 217G
7.25- 7. ADI(100%})144 B628. (d, 1H), 11.15 (broad s, 1H). M5 niz (% 430 ( NV,
6%, 217 (26%, 174 (1009, 144 (62%.

3-[1-12- (1-tert-But oxycarbonyl - 2, 3- di hydr o- 1H-i ndol - 3-yl Jethyl ] -1, 2, 3, 6- t et

r ahydr op3d[i-ghi-(t-4 Milyd6o-1 L RAek3- étﬁ 8.3, Ottt Ay BropPHaEL9NslQ d and
6- chl or o- J(Ilm (13 get?lgzt’?ahggropyrl di n- lj—b PJI] v r%? ry Ngm 32-135

[err]C. TFF‘NRM fiogsdigfiols, 1 oxajates 2@1—0 rmmgol‘{n oeng m5 Gmythylzngbw-@s@ 3(6n
1H), . ). ]

( E?j, s ;%Q@( Eog«ﬂyﬁ Jf%ki‘)dole?M%Qsﬁl@ﬁd Whﬁ%{ (Didf(g d{;)gs 996' 230 (%{%H) g
(t, 1H), (873111) 2 -2.3(Hjm, H)D i {broags) 2H)7 330-3.30 (n1,13H), 37403(br‘(asl s, ZHI) 3.59.(broad s,

11 of. S0 0810 48 85 3 Hos 50 16 098 s

ﬁ- 54- [ ﬁl (tL1HA); St25y7.4Q andIHﬁ)yterG-(iiJ-%H?dmlls Ibrphd e,'é 1)l M8 pér §B): ml?:cll{lyﬂH-l-l, g%l),midl e,
ydroc L, de o, 29I par e rom 19a and 5-piperazinyl-IHindole. M
241- 243 %%Mﬂﬂfﬁ?égﬁ/@déé@ [err] 1.95-2.15 (m 1H), 2.20 (s. 3H).
2.25-2.35 (m 1H), 3.15-3.50 (m 6H). 3.55 (broad s, IH), 3.70 (d. :

42
3-[1-[2-(1-tert-Butoxycarbonyl-2,3-dihydro-1H-indol-3-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-

25  yl}-6-chloro-1H-indole, oxalate 20i. From 19 d and 6-chloro-(1,2,3,6-tetrahydropyridin-4-yl) -1H-
indole. Mp 132-135 °C. 1H NMR (DMSO-dg) 5 1.55 (s, 9H), 1.90-2.00 (m, 1H), 2.20-2.30 (m, 1H),
2.80 (broad s, 2H), 3.10-3.25 (m, 2H), 3.40 (broad s, 3H), 3.65 (dd, 1H), 3.85 (broad s, 2H), 4.10 (1,
1H), 6.15 (broad s, 1H), 6.95 (t, 1), 7.10 (d, 1H), 7.20 (t, 1), 7.30 (d, 1H), 7.50 (s, 1H), 7.55 (s,
1H), 7.60-7.80 (broad s, 1H), 7.85 (d, 1H), 11.60 (broad s, 1H). MS m/z (%): 478 (MH+, 10%), 219
30 (100%), 144 (27%).

5-[4-[2-(1-Acetyl-2,3-dihydro-1H-indol-3-yl)ethyl]piperazin-1-yl}-1H-indole,  hydrochloride,
20j. Prepared from 19a and S-piperazinyl-1H-indole. Mp 241-243 °C. 1H NMR (DMSO-dg) &
1.95-2.15 (m 1H), 2.20 (s, 3H). 2.25-2.35 (m, 1H), 3.15-3.50 (m, 6H), 3.55 (broad s, 1H), 3.70 (d.



4H) , 90(dd IH), 4.25 (t, 1H), 6.40 (s, 1H), 6.95710(m 2H) 7.20 (t,
1H), 25- in, 4H), 8.05 (d, 1H), 11.10 (s, 1H). %@ 389

( VH+, 71‘5’/6)98’38%? (71% 118 (100%) . PCTDKSI0S 7
3-[1-[3-(1-Acetyl -2, 3-di hydro-1Hi ndol - 3y|)propy|] 1,2,3,6-tetrahydropyrid
i n4-yl]-6-chl oro- 5 1H i ndol e, oxal at #220k. From corrpound 22a. M 112-115
C. 1HN d 4 6 1 By qoR : 20
o Lo %m @\)dh%r(%%l) ad (s ? 6951 4, 18 QPDFQH)gJ’:?éQ%]'g@% £§I‘7.§ﬁ¥{}n, 49,

3. 70- 3. 805 (an1HJH)1, 104,25 (MS rﬂ/HI%) Bsiﬂwtmr‘m&i) $59 (Uitde), 118QMOGE), 1H), 7.10 (d,
IH), 7.20 (t, 1H), 7.30 (d, 1H), 7.45 (s, 1H), 7.55 (s, 1H), 7.85 (d,
1H), 8.05 (d, 1H), 11.60 (broad s, 1H. MSnmz (%: 436, 434 (MH, 2%
5%, 23 A8 fre-1 158 d 6145 : -vI}-6-chloro-

3/% 1- [Zi-gl—iﬁgg?mlﬁ?gﬁﬁ uor oo% 3- glélh g?%")%l?l-u |1r1z o tetmhydmpy"dm-“ yl% 3c Elsor'? et rahy
dr opyr i §Zrindele, qxa!ate 20k. Fr@mcemaem%ZﬁdMPellZ-ééi Pl’%m&% 460

6- chl - 2 8 1H
6 |v(|:? (Or (1(35{6) 130-@60 Qrz‘bp(xrdwl @8563(—1)9ds H? ”ﬁo(tg'oads 2Hg o %%61141 ﬁ{)zclo-
2.55 m37ﬂ-la)90(2n 6@19,24 %(t,(lrﬂ), 6.1 (bread)s 18D, 7500 @l H)2H} 0 (d3 . 1HE 7(2950 11'19!)730 (d,

3. 80- 3 5 d,
0, (7”215 (%{311)? sigs,(m), éﬁ% « %&gné?%?d, ﬁﬁ? 11&6)0@:0 ik 9 m }ws}@zz(({). 3%, (

(bs, 1H)134 @(IH-IMZ%,(%), 2318600%)—14189 BW), 158320%100% , 192 (63%, 235 (58%.
3-[2-[2-(1-Acetyl-5-nethyl -2, 3-di hydro-1Hindol -3-yl)ethyll-1,2,3,6-tetrahy
drop&prl di n-4-yl | -6- chloro-1Hindole, 20m Prepared form 19g and
6- chl or 9-[{-}2-f1-Ac6tyl-8ifFusFi.olB Aty dr 6Ll A Hhdwl-3- Déth[yl]-ZQ,S c-mmhydroi?n&ﬂ&-

[err]C. Lerr]H NVR (DVEO-d6) d 1. 60- H% 95- 2. 05 2,
(s, 3r) chloro-1Hzndele 2. pgmedfmmgg%sfmor%z 3 begbydaepyrisiag 4 - idolst

(dd 2 1 ( bs
HMOD ?&34955 bﬁ I%WROO éﬁMé%I &,:)%5731 %5571 7§S~ti91 1%),200 é‘16§ln 1tH£ iwgs %31936
7 90 255@&, 411}-1)2 6042175, @33.30&1)25 e, 2H)236§/&bs 13 3 804380 (m, VR, 41388t (HDO%
158

o- Cror S G TR 6 .20, 78 4y TRET IS (M 70 50280, 7808 10§03 0y - D20

To a sol(hs'; 1K) MS ml'4 @) B3SHMIF), 7 %), 46D 6100%),(1490 (68%), 2350(58%etic acid (10 m)
was added pl ati num oxi de (0.12 g). The m xture was shaken for 4.5
hours under 3 atm hydrogen pressure. The m xture was filtered and
evapor atsE{d-[2-@1-meqns-ﬂémylrmumgarm-ldaa:somé%l]-m,@ﬂmfraiﬁ}bﬁiﬁdmaqd] é-he
organic ghase was 30 shaken wth dil mhydr oxi de and then worked

up in ac‘BlRifrindnlsy 20mnnBierared domne 183 4‘6‘1 6'°h1°f©“(b? 3@r‘&‘ﬂ’élyﬁr|°5¥5‘%ﬂi¥ W i

wh o -
v gfi(} B ngd(siegMpfrlpﬁgfzsgu@B lmelg/rm gﬁﬁfs@i W6@§ 76 hﬁ m(}ail 94 g _o§ @ht ni)r JiL e&@ﬁ?“e

2. 65- 3. 225((3EDCHH0- 2;6051@, 4H), 2 66 dbs, 2H), 3 025 Y (dddZH)lHﬂO (be, 1_1_1@), 3 72{3 QSr(m 2H),

7%2 L é%&ﬂ& {%b%/gl’ 4?%%2%0 lH)l‘éﬁé cﬁga}g ”@%(s,lilmoﬂé %, 25), 7.80¢d) 115987 Z

43 (4,11, K1.26 (ba,r1 HyeMSew'z (% 486 (MEH 3186)CIB81(DA0YE)S 1 58(B E4); 2B D (X184):

15

25 Example 21
6-Chloro-3-[1-(indan-2-ylmethyl)piperidin-4-yl]-1 H-indole oxalate, 21a
To a solution of 11a (0.51 g) in ethanol (40 ml) and acetic acid (10 ml) was added platinum oxide
(0.12 g). The mixture was shaken for 4.5 hours under 3 atm. hydrogen pressure. The mixture was
filtered and evaporated in vacuo. The residue was dissolved in CHCl and the organic phase was

30 shaken with dilute ammoniumhydroxide and then worked up in a conventional manner to give 0.46
g of crude product, from which the title product was crystallized as the oxalate salt from acetone.
Yield 0.36 g, mp 229-30 °C. 1H NMR (DMSO-dg) d 1.85-2.10 (m, 4H), 2.65-3.15 (m, 10H), 3.50
(d, 2H), 7.00 (dd, 1H), 7.10-7.20 (m, 2H), 7.20-7.30 (m, 3H), 7.40 (4, 1H), 7.65 (d, 1H), 11.05 (s,
1H). MS m/z (%): 365 (MH+, 100%), 249 (17%), 131 (20%).
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3-[1- (I ndan-2-yl met hyl ) pi peridin-4-yl]-1Hindole 21b. Prepared from 11b.

146-1 NVR err]) [err] 1.85 (q, 2H), 2.05 2 20 (t,
MO @7? ’245 , 5 52 60 1 5 [(m]4H) 3(80 2 (m 4&?’“@’%"5’“{’%"7 1I(—|)

o 05 e %0 (m 6H), 7.35 (d, 1H), 7. 65 7.95 (broad s, 1H. MBS
mz (%: 331 (M, 119, 131(11% %000/()

7- Chl or ond |,ﬂg{§ar A6l -4-vl:d-1H i ndol e, oxal ate 21c.
Pr epar ednf rstﬁ)n}r?alﬁl C. the BU]IHHH%SB)ZI'?SIH%E k"%ﬁrb@ﬁyé(‘t)wso dé) [err] 2.00-2.25 (m

4H), 2.70-2.85 (m 2H) 2.85-3.35 (m 8H), 3.55 10 (d, 2H), 7.00 (t, 1H),

7.10-7. 319[ (-g‘%lm-g lzitﬁ?lggxgeré 8%ﬁ%3}§§iﬁd$l§"2?ﬁ%reparejd@omm mz (%: 367, 365

(MH+, 9%
6, 7-Di cmﬁgr166-34 1. mm@mlaﬁ h§5 ;q;izmrzmsu(azmmzzatﬂ,-m)dous,(d 2H), 2. Er-zpar ed

(o 2h A 3 é\*’ s 3 40, 95 5 5% 0srRSo o 5 g . 1D 5 e Ty Pty

4H), 7. CHJIEBMS_hb’z(%’) 10 (MBS, (1), $31)(11%),48 ({od)1H) , 8. 20 (broad s,
1H. MSmz (%: 401, 399 (M#, 17% 26%, 131 (19%, 98 (100%.
3-[1- (I ndan-2-yl met hyl ) pi peri di n-4-yl]-5, 6-net hyl enedi oxy- 1Hi ndol e, 21le.

Zr_bepar1 egdthm_ga;-(mdan-z )Ma.e E}’;&%&"‘%H‘ 1')')’%& %szi eﬁr%a %ﬂ éé%ﬁﬁlz Gl M
2. 85- 3. (582 GHH %@é‘@o -363)d 2.60-835 (m, 4H)P, 7062 80y, 3H), 285-3.75 (6, &1, 3.551)
§7g53<§/H+ 1@, 2, @7}/0% 11?-%5%@. (7 738, %ﬁ),gﬂgoéﬁm, 193830008 §3% SMsTmlz (AF38Y 365 9

6- Chl or oMHT,19%, 25V .ndar§14%), P8 €100%d)] pi peri di n-4-yl -1 Hindol e, 21f. Prepared
from1lg. 25 M 155-156 [err]C. 1H NVR (DVBO-d6) [err] 1.60-1.75 (m 4K),
1.90 (d, 2H), 2.05 (t, 2H), 2.35-2.45 (m 3H), 2.45-2.60 (m 2H) 2. 70

( t 1H) 6,2 lﬁﬂﬂ&o@i[l@@idaﬁhﬁ-ﬂn&t ;ﬁﬂendlﬁ-m?yl]zlﬁ%t?olg Qlé ’Preﬁl"gd om $ha. ( g 29,
%

VS i ,
89% Zﬁp(xgb;éﬂgﬂé%ﬂm g:@@@) 5 b.QS-(lfgd% 2H), %ép d, 2H) 2 15 (t, 21-%) 2.45 (d, 2H),

6- Chlyor 2
Prepar egz%r%r%ﬁsgé 411171@@0 ﬁrﬂ%m&%ﬁl ‘ﬂg} QR}R %%@TS#D%IZ% #ﬁfhﬁ’gé)%&g)ﬁo %‘f
1. 661)1Mﬁ3n/(zr(%)24q)1;39907@iﬂ19%,26%) 289 (192038 (100%). (d. 2K), 2.10 (t, 2H),
235255(m3H) 2.55-2.65 (m 2H), 2.80 (t, 1H), 2.95-3.15 (m 4H), 6.95
(s 1H), 7.00-7.25 (m 5H), 7.30 (s, 1H), 7.55 (d, 1H), 8.10 (broad s,
1H) . N5 ¥l12(689n-2-38bethPyBpéridin.d-yl-5, 6-1B8thyleddioxy2¥i-indwbé)021 e. 1Hrépdr&2 Hom 91&

(100% - 538 187.188 °C. 1H NMR (DMSO-dg)  1.55-1.70 (m, 2H), 1.90 (d, 2H), 2.05 (t, 2H), 2.30 (d, 28,
20 2.60-2.75 (m, 4H), 2.85-3.05 (m, 4H), 5.90 (s, 2H), 6.85 (s, 1H), 6.90 (s, 1H), 7.00 (s, 1H), 7.05-7.15
(m, 2H), 7.15-7.25 (m, 2H), 10.55 (broad s, 1H). MS m/z (%): 375 (ME+, 10%), 131 (9%), 98

(100%).

6-Chloro-3-[1-[2-(indan-2-yl)ethyl}piperidin-4-yl}-1H-indole, 21f. Prepared from 11g.

25 Mp 155-156 °C. IH NMR (DMSO-dg) 8 1.60-1.75 (m, 4H), 1.90 (d, 2H), 2.05 (t, 2H), 2.35-2.45 (m,
3H), 2.45-2.60 (m, 2H), 2.70 (t, 1H), 2.90-3.05 (m, 4H), 6.95 (d, 1H), 7.05-7.20 (m, 5H), 7.35 (s,
1H), 7.55 (d, 1H), 10.90 (broad s, 1H). MS m/z (%): 381, 379 (MH+, 33%, 89%), 228 (45%), 145
(44%), 98 (100%).

30 6-Chloro-3-[1-[3-(indan-2-yl)propan-1-yl]piperidin-4-yl]-1H-indole, 21g Prepared from 11h.
Mp 134-135 °C. 1H NMR (CDCl3) & 1.45-1.60 (m, 2H), 1.60-1.75 (m, 2H), 1.75-1.90 (m, 2H), 2.05
(d. 2H), 2.10 (t, 2H), 2.35-2.55 (m, 3H), 2.55-2.65 (m, 2H), 2.80 (t, 1H), 2.95-3.15 (m, 4H), 6.95 (s,
1H), 7.00-7.25 (m, SH), 7.30 (s, 1H), 7.55 (d, 1H), 8.10 (broad s, 1H). MS m/z (%): 395, 393 (MH+,
8%, 21%), 242 (53%), 117 (52%), 98 (100%).
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6- Chl oro- 3-[ 1- [ 4- (i ndan- 2-yl ) but an- 1-yl | pi peri di n-4-yl]-1Hindole, 21 h.

Prepared_from 11i. Mo 139-140 [err]C. 1H NMR (CDC13) [err] 1.30-1.70
(m 6H), MORRIBs (1 2H), 1.95-2.20 (m 4H), 2. 35- 2. BETDKI7THNS87
2.70-2.90 (m 1H), 2.95-3.15 (m 4H), 6,95 (d, 1H), 7.00-7.25 (m 5H), 7.35
(d, 1H), 7.55 (d, 1H), 8.05 (broad ® 1H). MS mz (%: 409, 407 (MH+,

32% 909 69 8,5 0 Nnineridin AR €132 :

1 Acety - GUBRC IR i byl upigeriin e TRrRa g 210 prepared rom 111

(1 nt er madp 4829140 0C. AHMMRWCDCIR) 8-1(30H-T(h! 61B); Y I7DArSping B ), £85-2.201(h, ¢H), -
met hanol ) exr@ at urafr e lLution..of 1| er {7 was
stirred %{%?%%Ent %ng(rj’gtazﬁ)e(t ’c}%ﬁfafigéyt@?’n )38199(5%‘5%%#@7%2%%@’?&?&’ )
vacuo, g, ¥558 (8.HIY 8D5BRade! KEH MS ni/2) (%3): A0OVAIT VIR 329819093, 186 (ob%),wse Of
di | ute anmmoni um hydroxi de and ethyl acetate to yield an oil (10.6 Q).
The of | (@¥%Hi ssol ved in acetic acid (200 m), and NaCNBH4 (12 g) was
added in parts of 1 g. The m xture was stirred at roomtenperature for 48
15 h, and then poured into ice-cooled water. The pH of the solution was
adj ust edExamm@e @2t h ammoni um hydr oxi de (25%, and the aqueous phase was
extract ] C i S QLgan; were extracted with
1 M HCl e%%%‘%?o'ﬁ'nﬁ%o%aﬁ% ‘?‘gﬁéi%gh@%ﬁ’ép%ﬁ%‘g@é\?gi adjusted to 8 with

ammoni uniidtsreiediate)e and extracted with ethyl acetate. The conbi ned organic

extracts, were h : (th .brine, dried , sand.the sol vent.
oo AR - fhadelzy SEbintls S0 1Y O ce bR 002 264 2 JEratrd S BhoR B
et hyl acgtrinceth@nt7878)) whs SlirréPatdo¥@ eMp&hture(Rr & dys. THGolvest e WRfbved in
di ssolved in THF (50 m) and added to a suspension of LiAIH4 (2.0

in THFE (VPowe: g thy residut tvag wofked \ypGn aTgpaventional apner by the dise of dilwley aratmm@a\rgr?
t t _ . t _ St hon
wntor ( AY5FReY LR PER U (6, The B GbdisslillP et 86 14D o

The ni xtandNa(@BHy (18ck) was addeiyS@tts ofh@. Thsrmixhire waesiried avreomdemietusifor 482

di ssqlLved .in.TEF (2Q0Q m.), ed. tri.et hyl am ne 25 11. d.cooled. to
T50° ey in el g8 o8R8 Sk ol o, R APl DK BBl
(50 m) hydroxidea@5&)dad, theaguebhie plds twas extreed abittower. The vahbinédorgadiephdsés To

30" " b ey L R b S Gl 8, ol
filteredamhbfiumitydfixideiadlél extraofed WA héctit® dhe BorvBifistPorpatflc SitREE WeftbvdsBed

purification on _ silica gel eluted with ethyl acetate-heptane (4:1) to
gi ve a cVij ﬂvamiqﬁ@ddmﬁ%}a@ng thessolyent Yheregwved Bysuned Thesesifus #@5 parfigdon
acet gge éiﬁ&ogeridgg,lteg)a}@k &h}lf'a%]éﬁtl:’-'ﬁhﬂm} ﬂ? 1d gide zh Gil fs.ﬁé‘ﬂﬁ{&sﬂhé%ﬂ EissRRd in

boi | ed under or . The mX e Wwas cool ed tered and

evapor at TdFi(p0 wdkansl addedito/meuspensipn of LiABIA@.0 g)an (THH €08 aripatabgut 30 °C3The

45 mixture was stirred at room temperature for 15 min and then cooled to 5 °C. By drop-wise addition,
water (4.0 ml), 15% NaOH solution (2.0 ml), and water (10 ml) was added. The mixture was dried
(MgSQ4) and concentrated in vacuo. The oil was dissolved in THF (200 ml), added triethylamine

25 (11 ml) and cooled to -20 °C. To this mixture, a solution of acetyl chloride (2.1 ml) in THF (50 ml)
was added, and the mixture was allowed to warm to 5 °C. To this mixture, a solution of
methanesulfonyl chloride (2.1 ml) in THF (50 ml) was added. Ether (200 ml) was added and the
mixture was filtered. The mother liquid was concentrated in vacuo and subjected to purification on
silica gel eluted with ethyl acetate-heptane (4:1) to give a crystalline compound (7.3 g). The

30 compound was dissolved in acetone (500 ml), added lithium bromide (10.3 g), and the mixture was
boiled under reflux for 1 h. The mixture was cooled, filtered and evaporated in vacuo to dryness to

give the title compound.
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The foll ow ng compound was nmade in a simlar manner:

1- Acetyl - dro-3-(2-iodoethyl)-IHindole, 22b. From | it hium
i odi de. %ga'gmf%donet hyl i ndane, 22c. From 2-i ndanenet hano&’%%m%qmgs%

met hanesul fonate prepared from 9a as desgcri bed in Exanple and 3.
Exanpl e 23 7- Met hoxy- 1 -1 ndanecar boxg ic acid, 23a 10 (Internedi ate)

A m xt urf,ohn w{ﬁ@tcg%gun%w%g%laggﬁégl?oﬁﬁam)g; epar ed accor di ng to J. Am

Chem Soc. 1948, “70 in toluene (300 M) was added
trimethylsilyl cyanide (25 m and further 15 m after 3 h), and the

reaction S I ter and the
mxture » %et&k’&%ﬂ‘@?&o jr{} W?? gﬁlﬂg? 'ﬂ?‘ge 23? é%mﬁ‘ d%‘ﬁhg‘ gr e separat ed,
and the organl C phase was dried 15 (MySO4) and evaporat ed to dryness in
vacuo. reS| url fied silic elyted with

i ohb 3r coednmeshylustags, 3¢ eom Sopdhe el rebanarutionts s o Peq destrited)
and 6 M;ﬂ(ﬁxaﬁﬁwaﬂl@p (100 M), and the m xture was heated at 100
[err]C for Acetic acid was renoved in vacuo, and the aqueous
phase was extracted with ether. The conbi ned organi c phases were dried
(MISH) , g ggaporated to dryness in vacuo and purified on silica gel
eluted w t?’u gl él oronet hane (5 g). The 20 residue was dissolved in ethanol
(200 m )7-M¢thox§el-umdamcanhexyéiddeid,m1 | adi um on carbon (5% (2 g), and

t he haken for 3 h under 3 atm hydrogen pressure. The m xture
was fmlt Ptgﬂ'}’,\@ad% evaporated in vacuo (5 g). The residue was dissol ved

in acetig ﬁﬁdude(oi@-ﬂb&moxﬁﬂﬁtﬁ@ﬁﬁxfee(ﬁeti)ﬁp&ﬁabﬁdi aﬁ:cordmg taci etn( CHn). .SoanTh48pT&r
(5 m), andthe m xture was heated at 110 [err] The m xture vve{s

cool ed 1386, £alp G gain;talyens GRO étl)nws aided m%ethﬁﬂbﬂ 63!3@55& (@5 Y 2ud Susther 45
washed wigkd) 3V‘l§)t gha the 9&RHorthb&iire 3R sred zﬁ’Sb“@%xe;i hV‘Wah:r %Mm@m%éjﬁ'}n&ﬁ}e

The pH of the ‘aqueous phase was adjusted to hydrochl oric acid
and extr atmeédat\m@m temperatureTior 1 do e pbases Mgmeparphé,s@dvth% oxgenic Pphasvywe4driednd

evapofsat g\q%é@r%)dagﬁﬁnaégoxja@d g@ﬁ%egs(%n %X ‘rﬂ? résld‘.lle %vaggaﬁﬁﬁwgn gl?lcagkel eluted wn:hThe

I’SO:\/L'? \fllmo;] simhlommbima%)g)cy’m:cle;@aed;sgﬁimlvﬁ ma@nml&l §10p-ml) and 6dndGesolution
35 (100 ml), and the mixture was heated at 100 °C for 7 h. Acetic acid was removed in vacuo, and the
aqueous phase was extracted with ether. The combined organic phases were dried (MgSOy),

evaporated to dryness in vacuo and purified on silica gel eluted with dichloromethane (5 g). The

20 residue was dissolved in ethanol (200 ml), the solution was added palladium on carbon (5%) (2 g),

and the mixture was shaken for 3 h under 3 atm. hydrogen pressure. The mixture Was filtered and

evaporated in vacuo (5 g). The residue.was dissolved in acetic acid (10 ml), concentrated sulfuric

acid (5 ml), and water (5 ml), and the mixture was heated at 110 °C for 3 h. The mixture was cooled

and extracted with ethyl acetate. The organic phases were washed with water, added ether and

25 extracted with 2 M NaOH solution. The pH of the aqueous phase was adjusted to 1 with
hydrochloric acid and extracted with ether. The combined organic phase was dried (MgSO4) and

evaporated to dryness in vacuo to give the title compound (2 g).

The following compound was made in a similar manner:
30
6-Methoxy-1-indanrecarboxylic acid, 23b. From 6-methoxy-1-indanone.



46 Exampl e 24 2- (2-1odoet hyl )i ndane, 24a (I'nt er medi at e)

A m xture of 2-§| ndan- 2-yl )et hanol (19.3 g), imdazole (12.1 ,

tri phenyMpRd e (34.3°g), and 5 toluene (250 M) was hEﬁTWF/@OSQ‘O
[err]C. To this mxture, iodide (33.2 g) was added, and the resulting
mxture was stirred at 90 [err]C for 204®&in. The mixture was allowed to
cool to EQomitegperature, filtered, and concentrated in vacuo. The
resi due was %UI’I fied on silica gel elut ed with et hyl acet at e- hept ane
(1:4) tozgt-mmoathquda@a,&u g, 87%. 10 Exanple 25

4-[4-[2élnda yl ) et hyl ] pi perazin-1-yl]-1Hindol e, 25a. A m xture of
4- (pi per SIFReFE "r'))-lH-lndoIe (1.5 g), 2-(2-iodoethyl)indane (2 0 g), K2CCB :

met hyl A mth.ﬁ@BﬂQé(indK@QgDSthﬁﬂo'inﬁ k), initz 1B, hé ,gﬁ?{ﬁ%\aggﬁ(%gﬁ é?‘ 3.%9 al om

boil ed under reflux f m xture wa

t enpePat totusne £350tmal) 3gs hegtrd te FACENTe Hismixtyre,iadide (33Phe) was 9ildhdeanithe waulting
purified i I d VAR t.an ive a
crystall fngieim%od’n%%ﬁg@ at 58 E:G}Qr g‘?}hﬁv\rlagﬁ?eﬂg}x glg%m% ?g'gwd:% ( chOII( t%a%’é atf'@?er?%r gi ve
t he ti t| Blteyedypod nencentrPedyn vam The residumaiﬁlﬁ}ﬁbdbn [sitica kel eldtéd wWifReth(iRXcdiate- 8

1.70-1. 8 2.75 (broad s, 4H), 3.00- 3. 15
(m 2H),§%".g%(f'g$f8§ “Q‘i‘lﬁ%&%ﬂ? s 1H) : 60 (d. 1H)H? 7.00-7.30 (m 7H),
8.20 (broad s, 1H). M6 mz (%: 346 (M, 34%, 159 (88%, 145 (100% .

20 %‘[he foI2 ow ng conpound was nmade in a simlar manner:
5-[ 4-1P2- EF3B825_ y| ) et hyl | pi per azi n-1-yl ] -1 Hindol e, hydrochl ori de 25b.

Pr epar ed AddR 2k zin-1-yl)-l1Hindole. M
251- 253 ‘1‘.¥/":€€I(INC‘IVR(2 )Qfﬂydglper&ﬂﬂlﬁi]dlg%ix{galegﬁﬁ 25 2H),(m 1H), 2.55-2.70

(m 2H), gnm}xrs 015—(pwpraml-yl léfsn@k Oati g% Z-Qdeoegmmemﬂ @dtigs KoBap, n@ith

(2702 Sl ot oo et 5

44(@1 | 159117(@?%@5 alldwed tb0®%) to room tfmpdfatanepﬁberacﬁ and concentra(tjed in vacuo. The residue

5 r H- 264, ter t . A

m xt u(rgeO é‘ﬂyéﬁdoornomﬁggeaﬁgte % *3‘}’1 acﬁgﬁ"lber?f?ﬂfl H ?e?eg‘rr‘%l-;t?fry(%zi’gmﬁ)wm‘%

(T ﬁS g), ©hidh waSragjystallized (etind a@tht()Zo gl)vegﬁamhea:hgdmat(l 15047%”] C for (214 h. g
e reactjo t oured into water and crude

o oduct Meslaeot4reitt 3SRt RADEG) pOAS- £y S10b 2Pt oD, 378 Sbrosds 455,

ethyl acepaBas, 265,305 (oad sang) 6i38 (ergﬁﬂs 60 RY2ES 74057 WA St V8 S0 WHdda\t ©

anmoni um hydr oxi de and satur

47 - 43 wfe @h%“%ﬁl%@h‘é?és%)s 14y {180f%)- |ng04) and concentrated in
vacuggy(150 m). Crystalline 5- chloro-I-(pyrid-4-yl)-1Hindole was

col l ected b}/ filtration (18.0 g, 60%.
ollowing compound was made in a similar manner:

5-{4-[2-(Indan-2-yl)ethyl] piperazin-1-yl]-1H-indole, hydrochloride 25b. Prepared 2.40-2.55 from
24a and 5-(piperazin-1-yl)-1H-indole. Mp 251-253 °C. 1H NMR (DMSO-dg) & 1.90-2.05 (m,

25 2H),(m, 1H), 2.55-2.70 (m, 2H), 3.00-3.15 (m, 2H), 3.25 (broad s, 2H), 3.50 (broad s, 2H), 3.75
(broad s, 6H), 6.45 (s, 1H), 7.05-7.30 (m, 5H), 7.40 (s, 1H), 7.45 (d, 1H), 7.55 (broad s, 1H), 11.30
(broad s, 1H). MS m/z (%): 346 (MH+, 44%), 159 (87%), 145 (100%).

Example 26

30 5-Chloro-1-(pyridin-4-yl)-1H-indole , 26a.
(Intermediate)
A mixture of 5-chloro-1H-indole (20 g), 4-bromopyridine, HCI (45 g), K2CO3 (55 g), CuBr ¢ g),
and Cu (2 g) was heated at 150 °C for 24 h. The reaction mixture was cooled, poured into water (700
ml), and crude product was collected by filtration. The crude product was dissolved in ethyl acetate

35 (1000 ml), and the organic phase was washed with dilute ammonium hydroxide and saturated NaCl



The follow ng conpound was made in a simlar manner: 5

1-(Pyrid H i ndol e, 26b. Exanpl e 27

2- (Pyri d?‘ﬁlﬁ 8&% 3}.H-I ndol e, 27a. 10 (Internedi ate) A FFYPKIU0GRT.
isonicotic acid (7.1 g) and thionyl chlgride (150 m) was boiled under
reflux for 2 h and evaporated to yness in vacuo. The residue was

di ssol veglutich. @MEOfgLQQ Qe validirad g}ﬂng@) gnd colilcengﬁﬁ %p%c%'( BIB ml&CWtalgne 5-

2-am nobenzyl tri phenyl phosphoni u rom uano et
1986, chloroti-6pyreky Qﬁmﬁolpwaelp@llﬁc@dbpr@ummlmm6o%$u|t| ng clear solution
was stirred at roomtenperature 15 for 2 h and concentrated in vacuo. The

rude product was recrystallized (ethanol) to give 21.3 g of crystals.
Conpoundhe énllopangrodipognd wasimadegnaasnibmapenged i n t ol uene (25 nm), and the
m Xt yre was heated to reflux tenperature. Potassiumtert-butoxide

(0.44 g) was added at once, and the reaction m xture was boil ed under

refl ux fiqeydiGinca-g)-1H-iidelegdetiot, and concentrated in vacuo. Purification on
silica gel eluted vvi th ethyl acetate-heptane-TEA (80:20:5) gave the title
compound. 20 Exanpl e 28
S- Chl org;xgm[pie—jﬁ (i ndan-2-yl)ethyl -1, 2,3, 6-tetrahydropyridin-4-yl]-1Hindol
e 28a. A m xture of 5-chloro- I-(pyrldln 4-yl)-1Hindole 26a (4.0 g),
2- ( 2- i oddByridin4-ybddEimiele, 2728 (), and nethyl isobutyl ketone (100 m)
was Roi '(ﬁ%nﬂ@ﬂ’i{)re“ ux for 20 h. The m xture was cooled, and 25 a
crystal I'i ne corrpound collected by filtration (6.5 g). Conpound
cor r es p@nuticrrgretod ionicotic aed (7.1 g) aﬁdlﬁﬁmydeldomde (180 hﬁmks Koll@@ ufide} refRirfofN2 BHA
(1.5 9) sad%?%rln arts of 0. hereimsa xture was stirred
at r ooma’tl 0 qrpesy vackgy °n’§51 B Yahes §dr’%%€imprfn‘\)é6@|6 ded to a
Convent bﬁ@aﬁmdﬁp&*@#ﬁm&b&ﬂtyﬁﬁﬁhéhyﬁﬁ&%ﬁ&ﬁmﬂ heoriiad €r. é@h&&v\ﬁ d1, RoheRt Hef. 11686, ON
on silica gel eluted with acet at e-heptane (1:1) gave the crude
pr oduct MwO%R-204Y e dichiarpmpthens. (Tés rephlting lear wjution vgas\mrrcmet 1e0mt tempegature
ga)rrpggng%r(%h hnd cox?ch@-ated m vac%b 19'% r?cfe rg%cg' ug%}/s%é@%&gﬁ& ko éﬁﬁ%él 3 9(9" (m
3. 05- 3. Tosaty CQHPOUI@ @ﬂeﬁmndlzz-lro 19, gOWay( duspeadedsin tdlifne (B3 hb), @mi thi Iixture was
ZS‘%;) 5-7. §§?té% /5%0»& &egpfga&% 4150t£sglgm ejzzb?utomd%qo ﬁ '2) wl_g addN(? a{rcimzce(aﬁd the reactgoM_H’
48 mikteref wis tmiled gnden ngfborfdr Y@ minydilterel ot asd onkeéitratéd B edcuo. Purification on
(])-X<[31I1a'£ gs{hlﬁgge nell_,;}zt%%\giﬂgﬁtﬂw Jcetafezhepfane-tl'gkr(g(p X(gj 5)ng % Ithglnqgcglrl);])ou%y | ndol e,

20

Example 28

5-Chloro-1-{1-[2-(indan-2-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-1H-indole 28a.

A mixture of 5-chloro-1-(pyridin-4-yl)-1H-indole 26a (4.0 g), 2-(2-iodoethyl)indane 24a (4.8 g),

and methyl isobutyl ketone (100 ml) was boiled under reflux for 20 h. The mixture was cooled, and
25 a crystalline compound collected by filtration (6.5 g). Compound corresponding to 5.5 g was

suspended in methanol (100 ml), and NaBH4 (1.5 g) was added in parts of 0.5 g. The resulting

mixture was stired at room temperature for 1 h, and the solvent was removed in vacuo.

Conventional work up with ethyl acetate and water followed by purification on silica gel eluted with

ethyl acetate-heptane (1:1) gave the crude product, which was crystallized (ethyl acetate) to give the
30 title compound (1.1 g, 27%).

Mp 93-94 °C. 1H NMR (CDCl3) & 1.75-1.90 (m, 2H), 2.45-2.55 (m, 1H), 2.55-2.70 (m, 6H), 2.75-

2.90 (m, 2H), 3.05-3.15 (m, 2H), 3.25 (d, 2H), 5.90 (broad s, 1H), 6.45 (s, 1H), 7.05-7.25 (m, 6H),

7.45 (d, 1H), 7.60 (s, 1H). MS m/z (%): 377 (MH+, 6%), 143 (100%), 128 (50%).

35



from 24a and 26b. Mp 176-178 C. 1H NVR (DMSO-d6) [err] 1.85-1.95 (m 2H),
240253‘,{3{%/2%2% 5 2.55-2.70 (m 2H), 2.85 (broad s, 2H), 3.00-3.10 (m
3.40 (broad s 2H), 3.85 (broad s, POHPKI%OGET (br oad
1H), 6.60 (d, 1H), 7.05-7.25 (m 6H) 755(d, 1H), 7.60-7.70 (m 2H).
mrz (9% : 343 (MH), 143 (100%, 128 $80% .
[1-[2- 'fﬂerfgﬁ&v@glf&}lﬁ&ﬁﬁuasilmaex%a@nhﬁgrﬁgx%rOpyr' din-4-yl]-1Hindole, 28c.
repared from27a 10 and 24a 1H NWMR (CDC13) 8 1.75-1.85 (m
H, 2.45-2.55 (m 1H), 255260(m 2.60-2.70 (m 4H),

5113’ 6. 40 Puoatiy2InHygto o ﬁ%@?ﬁ%ﬁ z{h‘ﬁé%%mf oty daby FHR
100 8. liborti 2@ aud 26b. M) 176NB8 °C. IHNMR (DMSCBdE & 1V85-1.95%h, 2H) 2.403295) (m, 1465,
(2 D031 A220 () AR ronds, GED A P0AI0 B0 2H A1 G- ) 3140, Grad s ZEDpdes

F 22 d 5.95 (brodds, N 1
ZrH;'Jm 2 gnga gzm) (bro MR, €.690@] 31)1),%3753(%1 %ﬁ)(ms @th)ae‘éfviobﬁyp%g())zd

s, 1H), 1‘6‘54’2(2? 3fﬁ§1t&‘7‘)d536l00%12+62%%%)@ 7.25 (m 5H) 7.30 (d, 1H), 7.55

S,

|V5
2-
Pr
2

(d 1H), 8.10 (broads, 1H). Ms mz(%: 329 (M, 5%, 160 (4%, 131
(4%, 91(6/3 44(100% 20
2-[1-[2-%I l&c@p%n-%y!)eféwﬂ-)lema6-1¢mhydmpyﬁdyH-el]ﬂyi -indalep 28¢. 6 -Rregaregdhiromadsar i di

1 g AN 175176 2020 ROICHQE 184 %5 (m, 3, YU5TES GBS AR (o5
g br2 8ao|t S2H)? BI60-23701 G, 3LEDD2.70F2.8R Hyn, ZH) A06533.58) (rh12H)] BIR25 (t8r025s3218)5 6.(051(br1;!{% 5,
( 1:'*2) 45 %qiﬁ) 775025(%%57 Y- 2§ 5“(? 74%51@111‘1)1%55 (‘g 18, gl(%‘ (bogd s,14H). M§(1m05

(broad Sm/zZKM)) 343RMH 7, 8(/.%17438?4},%#(10@9%?/@ 217 (209, 174 (10%, 144 (87%,
132 (45%, 44 (100% 29
5-Chl oro-1I - [1[2(|ndan2y|)ethy|]p|per|din4yl] | Hindole, 29a. 30 A

m Xt yse nfi- an—2 Dmeth 1-1236~tetrah din-4-y1}-1H- dole, 28d.
5-Chl oro; 1- I- |)n any- - ﬁimfy" lé‘ ylletrlghgl opylr:ﬁoglzzcin ﬂ 1H i ndo

le. 28a. lH @@D @pz&m 6na2ii)d2@5®bm¢®s,mw-a85 (mnsmxme-sm (i, GF),Was

Pt er ed i 2 orbadl M AS 008, 705 REE O 2s GESHIAM S Uiy @
acet at e Hbd8 tmé:roadﬁmm, Mot %)a3295(ViEks 15%)) 160 (4156), UB e(mman(a%)mzrudmxl de

and then worked up in a conventional manner. Further purification was
done on silica gel eluted with ethyl acetate-heptane

49 20 Z[i-[R)(1tAcenyivacs- amg)d@-m-mddmemaﬂgqLaqz,s,s-faeawdHGiﬁyrmixQd%tlmole

crystal l%?%ef(j S‘lizgyl gget ate), and the title conpound was ‘col | ected by
filtrati P and Mp 108-109 [err]C. 1H NWR (CDC13) 8 1.70-1.80

(2 m552;l) 710}2»1%&{ g;moca@a d41|'@5»1 30 énQ 1?&2621594-@1%350% 15 (s gﬂ)z%s%o (gq 41%’1)&

7 05- 7. 3@r03d s(;g;? 3HP-320 @@ 2@ 3 4049.50 KB, Hiz 3(7643; 853(719 THMH4:20 GIQH), 826 (¢, 189 ,

145 (29%.40 & 2uf, 85 ¢, 198, 6992918 (m, 2m), 7.15 (1, 1H), 7.25-7.35 (m, 2H), 7.45 (d, 1H), 8.05 (d,

25 1H), 11.05 (broad s, 1H). MS m/z (%): 386 (MH+, 13%), 217 (20%), 174 (10%), 144 (87%), 132
(45%), 44 (100%).

Example 29
5-Chloro-1-[1-[2~(indan-2-yl)ethyl]piperidin-4-yl]-1H-indole, 29a.

30 A mixture of 5-Chloro-1-[1-[2-(indan-2-yl)ethyl]-1,2,3,6-tetrahydropyridin-4-yl]-1H-indole. 28a.
(1.9 g), acetic acid (50 ml), and platinum oxide (0.1 g) was shaken for 3 h under 3 atm. hydrogen
pressure. The mixture was filtered and evaporated in vacuo. The residue was dissolved in ethyl
acetate and the organic phase was shaken with dilute ammonium hydroxide and then worked upina

conventional manner. Further purification was done on silica gel eluted with ethyl acetate-heptane



The follow ng conmpound was made in a simlar manner:

1[1[2- yI)ethyIIplper|d|n4 yl]-1Hindole, 29b. Prepar from 28b.
Werr]c 1H NVR (CDC13) 8 1.70-1.85 (m 2H) , 2"%’@"58'% WS 6H),

240255(m 3H), 2.55- 2.70 (m , 3.00-3.20 (m 4H), 4.15-4.30

(m 1H), 6.50 (d, 1H), 7.05-7.30 (m 7 7.40 (d, 1H), 7.65 (d, 1H).

M5 Mz (P4) to?g‘iﬁ: 1.0/50f A prodidd. T&%rudel}ﬁéd&c?@ﬁ cry;téﬁlzéd?‘é%l ac%ﬁte() 18 e title

Exanpl e 30
6- Chl OrGogp?%df@s@u@h’dlhﬂfﬂ?ﬁl@@ 1 8eA”B- yl Y et hyl ] - 1, 2, 3, 6- t et rahydr opyri di

4-yl]-1 e f
-1 W0SIBbeec, ot ogHAOB0970.180 (o) BHOU0O B ok g D0 EDS (i 2D
pyri di r 240y3.35 @n,3E1)02.55-2.70 l(deiII)eﬁ 0@73&206(UE4H§)|4 Ws4.2 5@, {LED6.4fn@le 1Y 7054)35

IR R R R R T R DR R

m xture was stirred at roomterrperature for 16 h and poured into an

i ce-col sQ ti.on of t.e ammpni um hydroxi de. Conventional work up
wi th et Hyf ﬁ@@?‘éﬁ“é’“@’é’\%‘ii”ﬁ%‘n %}aésm@amw Crude product correspondi ng
to 1.4 g was converted to the oxalate salt, which was recrystallized

(et hanol - et her - heﬁt ane) to give the title conpound (0.5

109- 111 1dl-[31dndor-Z- Yiathylipiperfdipdtyllr1 Beindole @b Erepargd fram Z_Qh)z' 30 (m IVEH)

o, Ol PP T AR (R B S0 LBY ot i, 00225 (7 ghta 48D ss gy B B00
2H) 2796 2H), 3.0043.20 TmBaH), 6,154:)0, (n7.185, €50 (L BD), 7105- 55D (oal, 7EDI).40 15 1H),2

(m
o | owi SIS BOLNS miedanags O 1 lon iy s Blbogpit bl Bebionssy, T

(
§
6- Chl oro- 3-[ 1- 14- (2, 3-di hydro-1 Hindol -3-yl)butan-1-yl1-1, 2, 3, 6-tetrahydrop
yr|d| n4- I ndol e 30b. From 19e. 35

gl 2 51

6 Ch 3 . - . t ]-1,
& gs_ar % @hﬂ’?"e {s-rqﬁ]zyzézrsso g;ﬂr}?dg«lf gatmaa 53?4 Q@QQQgrdggamg{,aﬂdp%ﬁm.@ﬁuh%ﬁmx I-

sol ut i orexalate 30a.

6o o o e o (23l o LRS- A SN g 4 S aligligpy T O

n4-yl]- 5 Hind oxal ate t reé paseée
di chl or m@nﬁﬂ]-@@bmﬁlﬁ-lme,&ddeﬁ 20i as the free base (4.0 g), dichloromethane (50 ml), and

THF (25 ml) was cooled in an ice bath, and the mixture was added trifluoroacetic acid (40 ml). The

20 reaction mixture was stirred at room temperature for 16 h and poured into an ice-cold solution of
dilute ammonium hydroxide. Conventional work up with ethyl acetate gave the crude product.
Crude product corresponding to 1.4 g was converted to the oxalate salt, which was recrystallized
(methanol-ether-heptane) to give the title compound (0.5 g).

Mp 109-111 °C. 1H NMR (DMSO-dg) & 1.80-2.00 (m, 1H), 2.10-2.30 (m, 1H), 2.80 (broad s, 2H),

25 3.05-3.35 (m, 4H), 3.35-3.65 (m, 3H), 3.90 (broad s, 2H), 6.15 (broad s, 1H), 6.45-6.65 (m, 2H),
6.95 (t, 1H), 7.00-7.15 (m, 2H), 7.45 (d, 1H), 7.60 (d, 1H), 7.85 (d, 1H), 11.55 (d, 1H). MS m/z (%):
378 (MH+, 4%), 169 (19%), 168 (38%), 144 (100%).

The following compound was made in a similar manner:
30

6-Chloro-3-[1-[4-(2,3-dihydro-1H—indol—3—yl)butan—l-yl]-1,2,3,6-tetrahydropyridin-4-yl]-1H—
indole 30b. From 19e.

35



met hyl i socyanate (1.4 g) in dichloronmethane (20 m ). The m xture was
stirred at roomtenperature for 16 h, and the solvent was renoved in
vacuo. THE 1¥&%We was purified on silica gel eluted wi t h PCT/DKEHHE7

acet at e-ethanol -triethylam ne (90:10:5) to give the crude product, which
was recrystallized (et hanol - et hyPOacet at e-ether) to give the title
corrpoun(i.lxé%1 ge%) IH NVMR (DVBO-d6) [err] 1.60-1.70 10 (m 1H), 1.95-2.05
(m I'H R 60 (m 4H), 2.60-2.75 (m 5H), 3.15 (q, 2H), 3.35-3.50 (m
1H), 6-CHlobds3-31-65(2,3-dihylid-1- n&tli}ﬂhr(xmcalubi)nyx-@ﬂiﬁdﬂtmﬁmhﬂ] 1246~ 6.55 (d,

1H) > gﬁ’%@“f‘iﬂ?ﬂ“ﬂ?’"@& f’g-m@i%mzaie’ 5a(broad slH)lH) f/g 51?2 (153 313;15 (s :

435 84
(+ - §M|\jb}rtoha2%?tflér{?°£r6 t2c(B ﬂéﬁé gjﬁ%ﬁ%%%h?&gg%md&% e@ﬁﬁ.l ngl’ GJt-é%ahgelﬁ? acet at §I1]32a.

(Intér mééﬁ-latiﬂy oxalate 30g; a8 (the T Pasei (36l @ - 18- dichlawmethene d1@) OEY ws, added
met hanol, 0

was stirr elgﬁ)i r%aé%atngﬁ%n%hﬁrgﬁgﬂaﬁzﬁdé@ sli‘h le sélwas Stfréédvqa}etr%e&? Een‘c?veg’r
vacuo, ¢ léamndnd ke sobzhtius remokeldn urpcmnThe esidweewss punified om siliex gély:ldth:h,wiﬂse of

dilute a and th etate to,vield.an oil 64.0).

The of 1 SINE BetB-SNESPRiARIARRe (00,10:5) B2 e Pk prSagbbenapit e reopisialigdl

was addQﬁlemmqbaﬂiys a@fateletber) ohgvaihi titké ebm&ncs(u g g)etmwmpmsbedg;esr 1a<|soJI gofor
sol uti on

48 d _wa
s 1 450 L 095293 B TEm o0 (5B 6275 (. 705 RS (h2ae 15 A0 Gmudphase
Was ext BasLeeh th,ti)ed.by tt ﬁ?)etsab%rsé’a s><1ﬂ1),16)55 (Ihﬁi)C@fﬂb'(P?ﬂ) @/roea(a' 2% 10hases

were washed with brine, dried gl\{g he sol vent renpved 1 n vacuo
(73 g). HBe’20 (d, 1H3F 406, Whs 7804 1@1)5’5&5 (ﬂedHl‘)ril'IZBF(br(OQﬂ)& ltH)) MSam@ ©9: 43 s

m xture, Ubd, 0 r ofy carbonate (89 g) in THF (500
m) was 43% ié @/fggg s fggg 1\,(‘,’515(645}11 rred at room t enperat ure
for 24 h, and the sol vent vvas rem)ved i n vacuo. The crude product was

puri {g eqzxgm le 32 silica gel eluted with ethyl acetate-heptane (1:4) to give
t he |tlecrrpound as an oil (92 g). 30 Exanpl e 33

(+) - (I - t(erEMBthyd o ButoyycarhokyH2 Byiiliyard-rHiinds)3-ylyackthee@2hi ¢ aci d 33a.

(i ntermli%i(tat e&. Candi da Antarctica Lipase (CAL, SP-435, Novo Nordi sk,
Denmar K58medige) a5 suspended i n

51 (A frrintod@RIE IQI’H-mdol—3—ygac:etxc acid (62 methanol 00 ml), and a saturated solution of HCI
(1-tert-butox carbon | - dro- | dol - 3-yl)acetate 32a (50 g), and
this m ¥R Eher (200 ﬂmayasr ghirted e rogmstp@mmqfw 4dyys 1T1m s0lveRts MaTeremor ddoin Vg4, =
7.0)54 3 v, t i ned
i [ RS RO dobbdlhnl e by gfeR bl SRl ¥ e
NaCOH solethyt agetatd mayuchimt 01b664cg)u'1'h¢ d)k—:'wtmdwsblyedem opti¢ had £600umt), axfd MNACNBELNa OH,

and it a ddi,t ut 0,45 e t of ,base

(Rbout 1256 B) WRRRIC i Bl 14! Tnf it s Sherdf R Yoo ibarelits KSTBihe i 008

The pH gbuted mtmﬁ;teed’oobﬁmym pHipfitht eslufich Was alifited 418 Kith ApliasHRuM@Fdroxide
anic extracts were dried

extract ther (2 . The conbpi ne

(Nyson) Garhh e T Sty mhase s rided with R ARG A ogR dat B Sormbinrdgroeait e
enr i ghechhdes &etd W@h@d RftB Biih€) WHEd (MEBD.H ind WtSsoPRASRasYeRoved in SRQU]H B. e i Ce,
and the %Iil adjusted to 1.5 by the addition of conc. HCL. The aqueous phase

was 10 qqeaW?%H‘% ‘i‘?ﬁ%’?ﬁé? T 600 mb), andhéo gusriminiure, or spdution efidirtaxribstyher e
dried (Miabhan@ot pPeins Tre oo ml) was added.. The reaction mixture was stirred at room

temperature for 24 h, and the solvent was removed in vacuo. The crude product was purified on

-

silica gel eluted with ethyl acetate-heptane (1:4) to give the title compound as an oil (92 g).
30

Example 33
(+)-(1-tert-Butoxycarbonyl-2,3-dihydro-1H-indol-3-yl)acetic acid 33a.
(intermediate)

Candida Antarctica Lipase (CAL, SP-435, Novo Nordisk, Denmark)(2.5 g) was suspended in



was renoved in vacuo to give the title conpound in an enantioneric excess
of about 0 Recrystallization fromdiisopropyl ether gave the
title con\ggunés%ﬁ an enantioneric excess of 96. 5% [erPﬂTﬂ“%‘mHs"S
[err] (c = 0.45, methanol). M 137-138 Jerr]C. 15
(-)-(21-tert-Butoxycarbonyl -2, 3-di hydro- 1H—i ndol - 3-yl )acetic acid 33b.

The enricghed Lo R ARoCRYS Of 7 3381-98Dad €,rA4f

descri bed fo? ?‘L@ t?acema% y g?ﬁlyﬁro 13«@ gteﬁagﬁgﬁd&ﬁ%ﬁemaaq@ vr;\holgtéed up
in a simasfurthesisnspended i330.1 M6 plaspleate bltﬂfﬂf([pHH: 205 (D) ender v1gomnarst1nrmgae'f'he

TM N Ok et Sral b 125 O 8l o beedipedned B8 e oe B 1 11
t enper atNaOH §ohitioa0The n&act&ndoﬂrzlb ®e ﬁtdﬁ&ﬁt@h bye aiiﬁ,um{1 m&?d\ldOH \éﬁfﬁ Wasffbﬁpeéi )
agueous et c00 { Ition of _Jce, and the
o v a8 06 adiion 37 ahohe Ui el e il e s wen Blrpbobendoo

nM ), anGyahel #RARIHRE 1). The PHISNHE v@&(érrﬁﬁieswﬂheﬁcguéf@ﬂ%eﬂj Phet fyubduisPhasetivased

(MgS04), and the solvent was renpved in vacuo (&? enanti oneric
g

excess GKiartedswiflygtherfRX | BsThesembined ers;elpaxtractsewm fiigd (gSOa) rsispapaatedio (50

9) [ [erPrEReklR s oF AR YRl oIy B S THE Achhs shersvad 20

Chir aI tdPblex avithl ips iand Weesphp edibstedrindl.6 by athe atdpwnadfe:oeq HGpThe aquebus\phase was

ot T eptriica fHm Seieh A 1 [ e 3ORbARR RrefBR RIS AT ofe 000 S Py

[err] 4.vms némﬁﬁéd‘lﬁcnﬁﬂcub to gbertPaite| compditid D0SédanhflorhericTexcess of abdft 80-85%.

Enantioneric ﬁur It expressed s enantiomeric excess (ee) were cal cul ated
from peﬁecrysta 1zgtion, om3 1sopropyl ﬁ:pgaé(e 4he title compound in an enantiomeric excess of

(+) - (3-[dh:52 [&@jéq@ﬁ.‘ﬁk'(g =431 Ry@asd1)l by ﬁthschl )et hyl']-1,2,3,6-tetrahydrop
yridin-4-yl] oro-1 Hi ndol e, mxture of
(+) (1 tert - but oxycarbonyl - 2, 3-di hydr o- IH-| ndol -3-yl)acetic acid 33a (5.0

a@ﬁ'.m(@%%t enpgl.fa%,@d%@w - beds-gilcdlit @a 95, HC! T n ether (50 ni)

was Stl r (g at oo
52 e enﬁ'cltr—d cFtee frow| the sutnthws qf Slnwasl trcated/amacagamrasl dedesibedefor thecracemmte

di ssol v in er cool ed. ous ase washed with.ether,

andthe e e SERARRGRIRE o pid ve iy £ R Pelier B B B SR el

aqueous qnbmﬁmmmespbﬂm B3V § Waslivgoived Ge bthhid] (0%nl) afd ttated wiTH 1 N NaOH

conbined . . ot aﬁbcg_gxtracts were washed with brine, dried (MgSQ4), and
trtien (6‘?%

evapor at¥ ¢ FiXture, tas( Siired 3t ropm temperaiuge for 0 Tiws aed e oithasal ViS THE
(50 md) %@vﬁiﬁ SBciloOTRe SMERR '}Ehé&'%égfwagﬂealvﬁﬂn ditler ScoBled bY tﬂgﬁdmon of fckhd 'ﬁine) at

about 30 'C. The mi xture was stirred at roomterrperature or 30 mn and
t hen coditewras adjusted tog. The aqugous Rhgsa wascexiraried With ethopBe¥ 49BmY), mnd the eaobingdoH

sol utio %’é &é Extfictiere me%‘?letg riAd dHLé 4), and ﬂ?eﬁs%ﬁgnt \Iﬂ%ﬁb\?@dg{tj 9%32’9%31

dried ( and concentr I'n vacu resi due was
silica wleneitmruicwxcdss of 6% pcBleatdduet harmjrstz(lﬁ’ﬂﬂ fiom ﬂnsogropgl etherofsD nflP tcb

g). The | sovdlnl di chl oronme -

triet hyI m n\get?tﬁe f?ﬁ%““a"aa%éa‘mé‘(?“ie%}c Ao é B?@% &gsg)m%gpu ?fg (c =047,

sol uts orma'ha:aﬂ:)eMﬁ 136HI36°Cd eh(ral HPIT anauymsdva@ ipbfsraiEd bh an @pp(aﬂa@e ¢uippe@sithtoed,
| owed to o5 I1C _Triethylamne (2.7 m)

and t he xt ur
was addetftecin (ﬁsef %ﬂl@)ﬂkﬁaﬂ@s‘s ¥28p ory3 on 2 Ultrgpe QWM 130G % Im‘l‘,’rﬂ°8’r i de
(1.3 m)1.0mihia d10me Dsthinaseshal bikter PiS= 245etlethddbe / (sBatebardl)/ THIE 0b/5B/0MAST

purified on silica gel eluted with ethyl acetate-heptane (4: 1% to give an
oil (4.5 6? CrEpantiomegig purities expressed as enantiomeric excess (ee) were calculated from peak

areas.
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Example 34
(H-3-[1-[2-(1-Acetyl-2,3-dihydro-1H-indol-3-yl)ethyl}-1,2,3,6-tetrahydropyridin-4-yi]-6-
chloro-1H-indole, 34a.
A mixture of (+)-(1-tert-butoxycarbonyl-2,3-dihydro-1H-indol -3-ylacetic acid 33a (5.0 g),

35 methanol (200 ml), and a saturated solution of HCl in ether (50 ml) was stirred at room temperature



15 dissolved in methyl isobutyl ketone (100 n1) and added to a mxture of

of 6-chl 2,3, 6- tetrahydropyridin-4-yl)-1Hindole
K203 (4%193@28(2%& hyl isobutyl ketone (100 m), and N PCT/D 7’0058

met hyl pyrrolidone (10 ml) under reflux. The m xture was boil ed under refl ux
for 6 h and evaporated to drynessszn vacuo. The residue was purified

| | t at.e-eth | 0:.1).1 '
crude. pibdlE: TR R Whd BmElben 366 SleThCiepi e dralie e gl al: T o
conpounshuedusOpige was B@shed iwithnalndr] avdehe ﬁH&)@@Q&ﬁlst@iﬂ tc9§ vAfD a fdteratedl Jsblutionta. 9

[16[3r5] 1(56‘??8?{32??5 gg‘t?ggi)? Si@”\? 169?&%‘ i‘gyl(agetangﬁ)" X350 anlp %%‘hfma‘%!?ed 2.65

br oad W
gf rzga( ¢ org at|1_15: ex%a"d{% w?t%r\%glééﬂ fth brife, aﬁﬁd, (A&S@%) %né@v{(ﬂé}atéhﬂb drﬁngsom(lﬂguo 3'20

7 305( d8)- iThy restdug yay digsplyed) in m@ (5? néban@@ddqup 2 sgspeBsiqno IaaH)H4 (111 @)on
&I%b')ml) Q@bﬁﬂtzso(""@ Thé Rrbeturd s sV at fooin tgn{?)era lje7f01.( %ran& %n%&@%? 0m144

(410 | owm ng conpound was na manner
33Db. 5°C.By drop-w1se addltxon, water (3.2 ml), 15% NaOH solution (1 6 ml), and water (8 ml) was

) -(3- d 6- t d

yri a3y The b Xissiants WSOl fand tolgaied 1l widile ine v Bad pighdiiotyog
[[err]] Ei)lxea _gaékhﬁed[ with JethyC acetafe-@Hanoe20b3an el Qwe M)oiBOZ 6 &ﬁ_&‘h& @8 wardidselvedh r al
R RNIEAT A A i
fl ow O. golﬁﬁdn%ﬁhcegh umaﬁa@?lm? in dwlﬂ&@ﬁ@tﬂﬁ{eqmlﬂlﬁ Qs adiddarfd @ rﬁlxﬂ?et wagol

/i sopr opanol 9015/ 5 Enant i oneric purities

expr esselipwed tenyam oner FCT’éRtb)éIS@mGééy !ﬁBW@S@éd%Iabd tdthis mistyeak seladersof 35
3 [I- [45%?3%52% é@l Chlgndaﬂ 3dm 13 1 il—fhlognﬂem? ] S)Bn ah- d §/ ?Lfeﬁ‘,:t?,né‘-‘?(g{r aﬁydr op

yr i di n- nur}ﬂe]d ¢ silica gdmlmd)wm-qthr}dcabﬁate-ﬁe'ptane (4: 1)\ torigive Lalnemb(45 g). The oil was

yr i e ssbrelt gy it Uit Q) and bbbl Y F A orem o B4R (200

m) was tmwdecby@ﬁu{-wr)]m}mdaum 5 g% K2CO3 (g, uﬁahm&bﬁtglﬁ%rﬁ (300 1), e f

acetyl chIo i de in TH . The rea n m xtur S
al | owed ™ B *@Wegb‘gﬁwﬁw%%?% g BRI (PO AUA F S e
The resg 4B\ 5 WAehd. FThe eksidue waQﬂxrﬁ‘ieh ofs ﬁlléheéel gltel SFth\kHyNacRtab/dthanol (10:1) to
acetate-ethanol -triethylam ne (90 gi ve the crude product,

whi ch wae thesryds prpdych é?dm(hmsnmal’&eﬁ &qthyée@ﬁaae)éy give thyitijle compound((28 g) in
conpgungy Q@m&oﬂﬂmc é%essl&i‘ ﬁMBﬁ %O#@é J[ELd. %151 n%gm&ol?%}( ?%19 "C ]1 . 60

(m3H Lol (m
2H) GBM§06€6)(5ni 6HBO (3, i, zae@aa (=, um 15 6 a8), A5G cm 41595)2 sscbmds, 80

(¢, oS8, 123 A o e o )
11 20 (kmp2H),d, 151(&1)1}1)1\/1530(@ 16D) 7.4014.85 (M), 28D (4,245, $.05¢4, 1H),72.20 (broa(i]sQO% .
(| " er m;g}(yg)u% 02): 422, 426 di2 SELIY 217 S5 19PUobX N AT RATRe: 362

The following compound was made in a similar manner: From 33b.

(-)-(3-[1-[2-(1-Acetyl-2,3-dihydro-1H-indol-3-yl)ethyl}-1,2,3,6-tetrahydropyridin-4-yl}-6-
chloro-1H-indole, 34b. Enantiomeric excess of 98.4%. [a]lp = -34.9 ° (¢ = 0.27, methanol). Mp
30 168-169 °C. Chiral HPLC analysis was performed on an apparatus equipped with UV detector (set at
230 nm). The analysis was performed on a Chiral AGP 100 x 4 mm, flow 0.8 ml/min, eluent 25 mM
phosphate buffer (pH = 6.0) / methanol /isopropanol / THF 90/5/5/1, T = 25 °C. Enantiomeric

purities expressed as enantiomeric excess (ee) were calculated from peak areas.

35



To a stirred sol ution/suspension of 2,3-dinethyl phenol (10 g) and potassium
carbonat ¢y és/58208 i n 20 acetone (150 m) at reflux was ad
2- br onopropane (46 m ) drop-wi se over 30 min. The sol uti ong&ijmmw/goss%eat ed
at reflux for 4 days. After cooling, gg sol vent was evaporated and the
resi due was di ssolved in ether and“water. The ether phase was

separ at maﬁplt:gsas vvorked up according to the general procedure. Col umm
chromatogilﬁ_ on sil é-e uent : ethyl acetate / heptane 1:19)

af f or ded- i€ cS"h‘Fﬁé’l‘ r °11 E‘dﬂ’%'pjl)b')tevc}ﬂéhbéﬁé -tetrahydrgpyriding-yi61 | e,
slightl yhlg;@m_,guJ,levgy ch 25 was used w thout further purification.

Exanpl e 37 3D (brononet hyl ) - 1- (2- propyl ) oxvbenzene, 37a.

(| nt er mAdmaxtate %6-°hl9rqi31ﬂ-{4-(2eﬂdl ydrotl Heindad{3-yl)butan-1-y1]-1,2,3,6-tetrahydropyridin-4-

v Soodl - ipdsleIol OB p) RANER0C T e e GOIPR, b LRREGTCI e iRg 1)
m Xt ur emm:sreh\eat z&kled a soluamn obdclenykcﬁlm-lideil(lb g)..in THEF (SO Iml}. i Th® rauetior AMtt@d wad
roomte urea shed with further

car bon ? 8 r?% (‘f"me?“ﬁﬁ%ﬂmg apd ﬁmcﬁ%‘&t%f’tvﬂ%ﬁ”eghm‘éu%?)’ébb‘fr’afteéd to

give 2, 3n dn(cbrgarremeadhwith ethyl( dceRitRMAnbRIERBRARRAE (J02D:6 18)giveSthe Hede! ot ange
oi | V\/m cth was used 35 w thout further R’ﬂrl fication.

54 which.vgs rerrpdalijzed, (metbaral e R bacsivisd ingiyasba idnecmmend (2.7 8). A stirred

| n . t |
chl o et STBDMSO.0R) 3 Y303, 4o0m plE s SHE AL £ ek 18, Als frsmE b T
i ce-wat €% ZHhtZrﬂS-%\ﬁij (muH)gaésm (muw], édOt(bmdeg 12H), 3.40 (bhmadisj KH),B70£3080 (hi)

T2 5 et B, BB TR Bl S Y BoAo bictrgmdiafing

was contszuie&D (dotH}y, 8{QSr(dNHT), $1.20 (brdadis) FH). MS sz (%4)i $43 (MIBF, 8U)R3457Q 79I 7her
rise in erature. During this tine the tenperature was hel d bet ween
20 - 30({02)%]0 by the addition of ice to the cooling bath. The bubbling of
HCl was then stopped, the flask was stoppered, and the m xture was

sti rredmyﬁ?mﬁlt. The sol ution was evaporated, and then taken up in
ethyl acetate and water. The organic extractes were washed 10 successively
wi th SOGMWW%%PWVBWMUEBGBGM on, brine, dried over magnesi um

sul f at e fdddedi te) €vapor ated to yield a white/ yellow solid. This was
purifi eélnl col umtm chr omat ogr aphy on silica gel (eluent : ethyl
acetateTp zhstptqsirmhnmglsmexlsxom) oft 2;3-gimethylphedbl dil Org) ok potdssinmbésianatecicBnmtiny| )
benz gafetone (ﬁg(? t'lng t%(ﬂu?‘csvra% @%dbebrggérgq%y\,\?if ml) osp-wui?e,g gver rxlglgil t T{le o ur%l%gl

pur i i on
4- ( 2- pr oyay Ihpated laﬂﬁkdlilx2'024 diagsar Atirydoalitg, tRSsolvent was evdpoRitsdeaidahe residue was

Sodi um r&#lrl d 1@})%d| spersion in Qil) was rendered qil-free by
washi ng ?lﬁedﬁ ‘ﬁ@ﬂd Water(t etbsT phesy was,separpisd and yae worksd ap sesarding to the
2, 3-di (%ﬂ?ﬂrﬁbéﬁﬂhﬁe 16612319@%&@%% Qﬁ%ﬂﬁa (ggll(émengoethylnac-gﬂﬁa fﬁw %lﬁn

the sol ution was heated to refl ux. sol ution of diet | onat 1
in affpyded pure Hﬁlmﬁbvlédamaonﬂ)emme e g)1asmupbﬂeA$lzg@ﬂy drawy eih wuchour

the 20! Wak QodWRAhoRPRIBEr dufification.

Example 37
2,3-Di(bromomethyl)-1-(2-propyloxybenzene, 37a.
(Intermediate)

30  To astirred solution of 2,3-dimethyl-1-(2-propyl)oxybenzene (10 g) in carbon tetrachloride (150 ml)
was added N-bromosuccinimide (22 g) and dibenzoyl peroxide (370 mg) and the mixture was heated
at reflux for 1.5 h. The solution was cooled to room temperature and was filtered. The residue was
washed with further carbon tetrachloride (100 ml) aﬁd the combined filtrates were evaporated to

give 2,3-di(bromomethyl)-1-(2-propyl)oxybenzene (21.0 g) as a yellow/orange oil which was used
35  without further purification.



roomtenperature, and water (200 ml) was added drop-w se to deconpose the
excess sQd hydri de. The m xture was poured i nto agueous
hydrochl%%ﬁy}ggpd (500 M, 3 M and was extracted V\A&?Té?lﬁ%“‘)&?et ate
(3 x 300 mM). The general workup procedure gave a dark oil which was
purified 25 by columm chromatography &h silica gel (eluent: ethyl acetate

! hept a ’E_Dlml%}hoitxg_gr '_l\éi?ﬁcgio\%{%thy%é‘%ﬁ?egm pr opyl ) oxyi ndan- 2, 2- di car boxyl at e

(11.5 g)"as a ¢ _ i thout further purification.
Exanpl eA38mr&DsolvtichAuipengign 9foveyitrotk(0 g), 2inél bl aide3 2l g) endisoiifdm ch¥edide (420 mg)

| nt di_at A sal i on of diethyl
o (2 DB Ao mhare £38edlo A B o ioarwatsr bath s S gas washubbled tigusiox de
sol ut i ofhe pERPd for 30 Minwess THeauBHlindtwds bhtnted, Ahd ?«ﬁmE'!_@&U%@de sbifion f?id%i,%.awas

cooled to room tenperature and was extracted wth ether. The aqueous
was aci M iniveter) yappdded drogwise ovguedminugs. Stivringfuhbling wes gentinu¢dfovp furieer das
extractg&w kb ®hid & St r . O -(2-

55 pf oSyI )ol;}ly?{ lrtll}jegér:l gég&f(}}ngar s(%xlél | ea%’ Fﬂéﬁﬁgéé&{:?ﬁ%@&xeﬁrf%ﬁ%ﬂg& ‘lmﬁ
whi ch wkeld betvdernd 13 £C by ithehasidition of igeute ithei coalingorath. The bubbliganfHG whs then

4-(2-Pr | ) oxVi N 2- boxyl i cid. 40a. . | nt e Late) .. A

sol ut i oér%g%?bﬂ- 25%530‘6%? %go ?%%aaﬁgziﬁi-wgéer B35 yirred g’gﬁlg%ﬁ%e@dqnﬂnw (20

m) wasevapartied, arl then takkhQup[ iy éthyd. acdhfeedndawdter t 1By orbBnidicRidctss, wérbQvaskddut i on

was allowed tq cogl to rﬁ%nte erature, .and was_ . poured into agueous

hy dri8c hTusFesEvely; Wty sosm ,f°&e"|r\?a.fb°?hﬁe§°¥w% (rige. dyied over magnesiumg subates 3 10

acet at eeviagorite@Q9 yiEld a ¥WhitePyeBbRNGAE. d THR WaY Bugfeby column chromatography on silica

4- (2-propyl ) oxyi ndan- 2-carboxylic acid (3.98 g) ‘as _a dark brown solid,

whi ch weed (elusay: aibykrsefeter/ beptars 1:Hta 1:4) te gtviedi2-dimethoxy-4,fibistchiasemeshyl) b@zeneas

startin 804 ' 0 | |l es 38, 39 and 40, the
N@9BRe5 b ébvg{%:lga%wrvgg% ggggsgq g&ﬁ@!ﬁ fitiel Phrim A,

fol |l ow ng cofrppoun axyl ndan- 2- car boxylic acid,

40b Exanpl e 41
6- %orﬁia- %-kB-(Z,B-dihydro-lFLindoI-1-y|)-3-oxopropan-1-y|I-1,2,3,6-tetr
ahydi opyT1 di n4- yl]-1Hindol-e 4la. 20 To a solution of indoline (6.0

g) and Dietleyl dyRaropyl)ox¥indin-3)2-dicarbbkyl4te¥8anl ) was added a mi xture of
3-chl orﬁ&rg(ﬂ)gi Onéia chloride (6.6 g) and THF (100 m) at 5-9 'C. The m xture
was al | f98%%ar m t o roomtenperature, evaporated to dryness in

vacuo agehisHhyBGded. 1 £ J0Uréobi aRbdrabn B oif) ek Fehdereh oftiftdt 8¢l washing with heptane
(twice). This was then added to a solution of 2,3-di(bromomethyl)-1-(2-propyl)oxybenzene (21 g)

20 in THF (600 ml) and the solution was heated to reflux. A solution of diethyl malonate (10.4 g) in
THF (150 ml) was added drop-wise over 1 hour. After a further hour, the solution was cooled to

room temperature, and water (200 ml) was added drop-wise to decompose the excess sodium

hydride. The mixture was poured into aqueous hydrochloric acid (500 ml, 3 M) and was extracted

with ethyl acetate (3 x 300 ml). The general workup procedure gave a dark oil which was purified

25 by column chromatography on silica gel (eluent : ethyl acetate / heptane 1:9) to give diethyl 4-(2-
propyl)oxyindan-2,2-dicarboxylate (11.5 g) as a clear oil, which was used without further

purification.

Example 39

30 4-(2-Propyl)oxyindan-2,2-dicarboxylic acid, 39a.
(Intermediate)
A solution/suspension of diethyl 4-(2-propyl)oxyindan-2,2-dicarboxylate (11.5 g) in potassium
hydroxide solution (50 ml, 3 M) was heated at reflux for 18 hours. The solution was cooled to room
temperature and was extracted with ether. The aqueous was acidified to pH < 1 with aqueous

35 hydrochloric acid (3 M) and was extracted with ethyl acetate. The standard workup afforded 4-(2-



with ethyl acetate-heptane (1:2) to give a crystalline conpound (5.6 Q).

The conp di ssol ved in butanone (200 m) and agdded to boi l'i ng
m xture (;‘?B%S)Q??%ro 3-(1,2,3,6- 25 tetrahydropyridi n4-yl )-%Fﬂ’??&@P@’(s 8
g), triethylamne (18.6 m), and butan%ne (400 m). The resul ting

m xture was boiled under reflux for evaporated in vacuo, and the

" oSt due g BYiddah O dicarbodc Seld (63 g@% ;h}&@dsoyﬁt\tamw@ag & WG finer
(95:5) to give a crystall'i ne conp titl npound was
obt ai negurficatien.cr yst al | i zati on ( THF-et hyl acet at e- hept ane) . 1H NVR
(DMSO-d6) d 2.50 (broad s, 3H), 2.65-2.85 (m 5H), 3.05-3.20 (m 411), 4.15
(t, 211), 6.10 30 (broad s, IH), 6.95 (t, 1H), 7.05 (d, 1H), 7.15 (t, 1H),
7.25 (dExamdple4d. 40 (broad s, 2H), 7.80 (d, 1H), .10 (d, 1H), 11.20

(br ogd ﬁ.ﬁﬁﬁwl?omnrqdn'@o%&m&cmg Hade in a sinilar nmanner:

6 ChI or@}n&rﬁq&dl&e 2, 3-di hydro | H i ndol - 1-yl ) - 4- oxobut an- 1 yl]-1,2,3,6-tetrah
ydropyr| di n- 4- ndol e 41b. 1H NVR ( DMSO- d6 1.85 (t, 2H) ,

2 40-2. soéqﬂo 4- (22pr3ylquymgﬂ,-2 2glicatpogicoagidl € 1.55) in P 201 ml) was Padjed t6. 10
(broad isoa@AﬂQ %n—(hterlslﬁh ﬂ) {) (,% IH)

Y 3. 7 r nut 915 tho Oall géétfl%tool%kﬁ%% I[;I(‘)aa e, an

Exanpl epmg'ed into aqueous hydrochlonc ac1d (1500 ml 1 M). This mixture was extracted w1th ethyl

oy i negre 8 320060 il BKBA3 o SRve iR SR ARG s B 1 B0

descr i badaikbréxmsglidewhith buas uded vithout fikthed burificatién. | nst ead of Li ALH4 for
t he reduction. 1H N\R (DMBO-d6) d 1.75 (g, 2H), 2.40-2.60 (in, 4H),
2.65 (t, 2H), 2.90 (t, 2H), 3.00-3.20 (m 4H), 3.25-3.40 (m 2H), 6.10

b d 2
(7 r88a( dS)Vﬁkf—_Dé&npf?ndz@Ttﬁ%s?s%gjﬁE mgtH)lal fﬁlo%@nﬁth%ﬁtg&éré\.\ageg h?)%,? (%gfeg%gs%l‘r?g% the H)

corrpoun(ﬁ%1 OFfng ¢RIR Wﬁ#E}'ﬁP*Wé’re tested in well recognised and reliable
met hgds 5 6THfndthelydial ReaBoxyift abfd heh's:

Example 41 _
6-Chloro-3-[1-[3-(2,3-dihydro-1H-indol-1-y})-3-0xopropan-1-yl}-1,2,3,6-tetrahydropyridin-4-
yl}-1H-indole 41a. |

20 To a solution of indoline (6.0 g) and triethylamine (15.8 g) in THF (200 ml) was added a mixture of
3-chloropropionyl chloride (6.6 g) and THF (100 ml) at 5-9 °C. The mixture was allowed to warm to
room temperature, evaporated to dryness in vacuo and subjected to purification on silica gel eluted
with ethyl acetate-heptane (1:2) to give a crystalline compound (5.6 g). The compound was
dissolved in butanone (200 ml) and added to a boiling mixture of 6-chloro-3-(1,2,3,6-

25 tetrahydropyridin-4-yl)-1H-indole (5.8 g), triethylamine (18.6 ml), and butanone (400 ml). The
resulting mixture was boiled under reflux for 3 h, evaporated in vacuo, and the residue was purified
on silica gel eluted with THF-triethylamine (95:5) to give a crystalline compound (5.4 g). The title
compound was obtained after crystallization (THF-ethyl acetate-heptane).
1H NMR (DMSO-dg) d 2.50 (broad s, 3H), 2.65-2.85 (m, SH), 3.05-3.20 (m, 4H), 4.15 (t, 2H), 6.10

30 (broad s, 1H), 6.95 (t, 1H), 7.05 (d, 1H), 7.15 (t, 1H), 7.25 (d, 1H), 7.40 (broad s, 2H), 7.80 (d, 1H),
8.10 (d, 1H), 11.20 (broad s, 1H).
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3H YM 09151- 2 BI NDI NG By this nmethod the inhibition by drugs of the
bi ndi ng o@vqﬁésgs%pam ne D4 antagonist 3HYM 25 09151-2 to dopam ne D4
receptors’i ed human dopamine receptor subtype 4.2 neRGTANST0087
determined in vitro. Accordingly, this is a test for affinity for dopainine
D4 receptors. The test is perforBBd using a preparation of cloned
dopam n rr Dupharma A/'S, Denmark, in
acgordaﬁ-gg?%ﬁf"ﬁngﬁ?ﬂ?%gﬁ%stm%s%g}&?? A PYWE" The results are given in the
follomnng Tabl e as | C50- values 30 35

D4 bi nd 6%11%:'% {P44-a,2p gﬂlydro 1H- ndol-l-mg ono%utan-lc-?l]-l 2,3 6-tet|-‘£ydl('jopyndlg94r-r-ypl}-

gg. lH-fhﬂole 41b.1H m (DMSO-dg) hb 85 (4 28, 234002 55 (m, 611),2:5.)%5 (t, 2H), 3. ngand s,
a

21% 5 4H), 42%@ 2H), 6. 10 Qargad s, 1H), 6@@ (t 1H), 7. OS:{Q, D—I), 7.15 (t, 1H)17.20 (d, 1H},77.35-7.45

20f 20.0 lie
2, @ 2}%)03 80 (d, 1H)288ﬂ) (d, 1), lllg(g%)roads 1H). 14 0 on 5 o

|l f 1. 6 20h 30. 0 28¢ 13.0 6b
3.3 || 12.0 20i 2. % 29a 6.9
6c Example 12 11 h 24.0 20j 6.9 290
2.2 6-CKiero-3-[1- {3-(Z&é-(climydro-lH-nildol—é-yl)propaﬂ]l%l]-1 ,2,3 6-te2:Qiiydropynde43y191H-
30a

nt. 10 ‘“d‘%‘bﬁga nt . Sa 3.5 16a 6 2

20m  The corfipétnd was prepaed from 41a adescribed in EShple 11 but byt lang b
oE e %r%% p()e?48 om 34aescn ed in 4-6)e u gc useofaang%?eadof

18b LiAlH4 fgr the reductjon 2.1 34b 24.0 8d

20.0%  1m NMEBEoMSO-de) 4375, 280, 2.46%F60 (m, 4m), 268 ¢, 280, 298, 28D, 3.9933b m,

12.0 4H), 3.3%¥3.40 (m, 2B5.6010 (broad s? 1H), 6.40-6.60 @n, ZH), 6.90-7. 1$Q(m, 3H), 74(145@ (m,

20a f 8h 34
6.7 2H)'z73 89'a, 110, 11,26 (broads, 1) ,° 2.8 20c 2a
21h 14 0

Pharmacological Testing

The compounds of the invention were tested in well recognised and reliable methods. The tests were

20 as follows:
3H-YM-09151-2 BINDING

By this method the inhibition by drugs of the binding of the dopamine D4 antagonist 3H-YM-
25 09151-2 to dopamine D4 receptors in cloned human dopamine receptor subtype 4.2 membranes is

determined in vitro. Accordingly, this is a test for affinity for dopamine D4 receptors. The test is

performed using a preparation of cloned dopamine Dy cell membranes CRM-016®, Dupharma A/S,

Denmark, in accordance with the product specifications. The results are given in the following Table
1 as IC5¢-values.
30
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Table 1: Binding Data (1C50 values in nMor % i nhibition of bindi ng at

50nM (

t est ed)

in vit
ds

The t
1988,
58

*

15N0389
3H Ket

396 5Fagh

erﬁ‘b‘g

i
- 404.

anserin

at the test
8- OH DPAT Bi ndi ng.

IRV t hi

resu

| t

Is prelimnary,

nt .

Means

By this method theP‘FT‘mF‘B?’qu% by
drugs of the binding of the 5-HTIA agonist 3H 8-OH DPAT (1
5- HT1A receptors in menbranes from ratobrain mnus cerebel lumis deternined

st faor

afflm'r\/

for. 5-

nM to

LA L

Lama.
No.

inding

BTN

By t

1(?‘1'&& t

_ No.
Nl s Net

| Dgrbing ~
hod t he i

No.
hibiti

n by dru

Daﬂjblﬁgpf or.

s of

t he bi
fromr

ndiﬁ?g g

Phar nmejcol ogy

above
affini
i nhi bi
of Hyt

conpou

by med

whol e
descri

gener af;

t he bi
addi ti
i nhi bi
of tri
recept
vitro.
subtyp
affini
exan n

t egnent

of act
conmpou
page 4
f ound
VTA.

10

& To’éi? col q

f 3H-Ket a selrlbﬁ

[0, 534

o) 2’9dl—rl'

LTI gl IIUU

1 LY
)gyll,l\é61

1 11
12368 129

DA 3.0 re

““@7 5 375°.|

ce@darsfin

F] gagit on $(3) th

enbr

ANnes

t eS8¢cs,

\ for

t he 3Qsmrrp0tund$1 of
¢ 13 bl ndlzﬁg? of

3I—11§pi

t he7ionve

bt Qr hv

Nt 1200 W

Pre 3 gste
determ.n

I
na the

FeSpet 1t

. abhilit

opelﬁiodol

t 20g

DA60ecept

38k b

)t H4-Onet

bIGaBL
nds wer

dl,
e tested

2 I\Ielﬂll UglleH

) 1'\. )
espect” to

4 hol
hezlor 5

rjﬁ OL TTE,'
HT r eupt

bke 1 nh

e

- 13.0
biting e

surébng

hedfby |

t hei3.310

ln-_ecvnant.d

ablljgl t

hc aoannc

y t d2i0nhi

n\vitran

Di t20ihe

upt2ee o

- \L

daserl

otofmPn |

T

S

hoghtd ma

Fhe.as

Col 09y,

precy

197

%9 60| 28

V2ol aVaYd
=T

b

n

6€1€
ndi n

0

pon G¢dany
i aéaed

Orgglends
tri

of 1fzne
tiated

T NAeHI T 0
YM 09151

51 '
2 to d

eeMglgoun

bpam _ne D

FaRen
1l recep

ors.

or.r!?ﬁl-l-a-s-
'y 95 '”

hi bi t

coriﬁ@und<

AL

hthje
thao oo

brovela to

a-naa

b62015

o hoan

poteat 5

'\anrl'l'

L‘H'l30beu

kbl b

Dt aket

v oy ]2

L) \VAY)

Ppr

pyl d

I NOJ

[ooPm |

LA

W (85t D)

Dt

t thao kKt
Lo B3

5- HH1A

b+hdi ng

Dr sgpiand
Sone_¢

or 1Re

rmmmdq i

nl v_hi

183l Qi ng787 3

hd £t o one

of the

H KBRan!

EET g yst O

D- P4 A

seroto

[eCceppor s
hin recep

in
or

bs, 8. H

T1A 2)13 5- |

ToI8b T

e chépou

nd2lhav ¢

b no2dubs

LA

aridbal

or 26r9|y

heak

AT
the e

a)

-

IIC *Jd.lll
ffec?lg on

mey 2
spont a

ecentor
heous  act

vt

Tla
LILALI

heur ones

V I/

oS

O U u L
entral

al 8ar e
va DA

h (\V8A) uf

&L OnN eg

onl8depq

i VTA indid

bat e?l3or a

t21dat

nd. Sfrhe

VTAZbdel

i 18eje

ECr i

B m

at-es—ad
br 2y |

ent 3.91 nh

ntins\v

bition

ROt

hff oot . of

of the ni

inber

y 230 ;

i h EP- A2

392 959

pn

y
bf f ect i

AT of
Ve in redd

T3 C
cing t

TPORHUS
e_nunber

f ﬁfeoi

nvegl_gi on
active

Tas—be
DA _neur ¢

STt ested

DNS i Nt hg

and

A} "4

8h

34.0

20b

6.7

21g

72

1ia

2.8

20c

24

21h

14.0

Table 1: Binding Data (IC5 values in nM or % inhibition of binding at 50nM)( * means that the test

result is preliminary, nt. Means not tested)

3H-8-OH-DPAT Binding.
By this method the inhibition by drugs of the binding of the 5-HT}a agonist 3H-8-OH-DPAT (1

nM) to 5-HT A receptors in membranes from rat brain minus cerebellum is determined in vitro.

Accordingly, this is a test for affinity for 5-HT| A receptor. The test is performed as described by
Hiyttel et al,, Drug. Dev. Res., 1988, 15, 389-404.



Accordingly, the conpounds of the invention are considered useful in the
treat nent EWBQ .tive and 30 negative synptons of schizophrenia, other
psychoses, anxi ety disorders, such as generalised anxi ety FCT/DK§7Q038der
pani ¢ di sorder, and obsessive conpul sive disorder, depression, alcohol

abuse, inpul se control disorders §§gression, side effects induced by
convent iﬂﬁet&@éﬁfﬁ%ﬁﬂ& I c agents, ischaemc di sease states, m graine,
senile denentia and cardi ovascul ar disorders and in the inprovenent of

sl eep. [By phy triethol ahe tidhibitorrbp Wings affthe bidingvemIH-WetanseeinC@Es hNE ree -HFeL ul

[ h ; f RYRY [ f hj h '
e BT By Py R S PRSRER T . WL, RSP
59 Phbidetlogy &OToxbowEp) 615126-129, 1987 phar naceutical fornul ati ons of the

i nvention may be prepared by conventional nethods in the 5 art. For
exanpﬁe: Tabl ets may be prepared by m xing the active ingredient with

or di nar iy 3gdiH¥PRtRe above RS/ cdf“ﬂoﬁﬁdgto? RV eRtISe Y %feh WitﬁqgggE&%? Mﬁgm& F’Z or

m xture in a conventional tabletting machine. anpl es adj uva

di | uent shedensmineeD? saseptosbiadei¢rmining theis abiligr tohiphibit|teeubinding gf\ Hispivstidalrtat e,
10 gel g&] , t he .| i ke, Any ot ] nts.or additives
usual | yaﬁujs g‘% © té‘?’%aﬁgﬁ ‘B%‘E)%Sfeg&g"' Qsﬂt?iklg%ur%cﬁ %Ur#ﬁ%s%f#!@ot%ﬁg‘?m’ the

pr eser vapimpesndstwere taated bveithuseegbeptootheid SHT haiptdkh diyhibitifg effeRdlyl éfRuring theirt h

t he tive. ipgredients. ol utions for .injections may be prepared by
di ss 8y vidRgey R’gmﬁ‘g’{ti%@eeuﬁtﬂﬁr%a CATOUORR YR W91 S LiAi PYIRRIGOmes in Pirop The apsads
the sol weBtpefformedal ety by MyRtRl.a PkpchsitaimdcBlopRt1ors, 6ddisust i ng the sol ution

to desired 15 volune, sterilisation of the solution and, filling in
suitabl e anpules or vials. Any suitable additive conventional ly used
in the aptechByl, M HARANdSHCRe AfvenBB fivleYbeB® 3Ok pd? indi
ant i oxi dangtes, et c. Typi cgl exanpl es oe?gr ecl p%sénﬁgﬁsﬁﬁ%tl}(??enalﬂgltngéﬁ of

t he i nvdritiatesh YM-89Kd-% 9 dopamine D4 receptary. ITalditios maoy canpiunds bav@ provenfto be
SOOgD?T% nq)oééit §-ﬁf&h&5ﬁqn@§i(§<§rg g%J ﬁ'xgney Weeéom%%unds have been found%) %%liltntg%gl%ﬂxgg
I\/aijz e stodr n:iltilated 8-h}lfdroxy-z-dipropylaminotetralin (8-OBBDPAY) to 5-HT1A receptors and/or the

Hydr oxyRr.o C ul ose. .. 2.4 )

M crocr &&cﬁ%’q ?fﬁ%{ léeéz}nls?ﬂnotg é-HTz A receptors ingitso. %mggompoun.ds only bind tq-pneof the twp| ose
Sodi um “Tgitontn receptor subtypesS-HT] A or 5-HT24. The compd¥R@§Bive WBssAGALR only weak

0. 84
Y affinity for the dopamine D3 receptor.

20
The VTA model is used to examine the effects on spontaneous active DA neurones in the ventral
tegmental area (VTA) upon repeated oral treatment. Inhibition of the number of active DA neurones
in VTA indicates an antipsychotic effect of a compound. The VTA model is described more fully
in EP-A2-392 959 on page 4. '

25

Some of the compounds of the invention has been tested and found effective in reducing the number

of active DA néurons in the VTA.

Accordingly, the compounds of the invention are considered useful in the treatment of positive and
30 negative symptoms of schizophrenia, other psychoses, anxiety disorders, such as generalised anxiety
disorder, panic disorder, and obsessive compulsive disorder, depression, alcohol abuse, impulse
control disorders aggression, side effects induced by conventional antipsychotic agents, ischaemic
disease states, migraine, senile dementia and cardiovascular disorders and in the improvement of
sleep. In particular the compounds of the invention are considered useful in the treatment of

35  positive and negative symptoms of schizophrenia without inducing extrapyramidal side effects.



2) Tabl ets containing 0.5 ng of Conpound 21 cal cul ated as the free

base: Compound 21 30
Lact ose WO 98128293 w ' 46 9 ny PCT""QK’/EWS%
starch 23.5 Povi done

1.8 ny Mcrocrystallln%gc | I ul ose 14.4 ny
Croscarnel | ose Sodi um Type A 1.8 ng 35 Magnesi um
stearate 0. 63 ny 3) Syrup

cont ai rfargpubstiomExdmples r e: Compound 21

25 ngy Sor bi t ol 500 ny

Hydr oxypr opyl cel | ul ose 15 nmy 5 d ycerol

50 N The pharmaceutical {edhitildtions B @RkSAvention may be prepared by conventionh! #Bthods in the
Pr opgl - par aben 0.1 ng Et hanol

0. 00 Fl avour 0.05 ng 10
Saccharin natrium 0.5 ny Wat er

ad 1 nm 4) Solution for injection containing per millilitre:

Conpourftpr sgample: Tablets may be prepared by miging theyadtiye ingredient with Sukinary edjuvants
ga(:l:-chngr ind nd/or déluents and sﬁ&g&deﬁtlf‘%rgpressmgoth% mi rT;cgture in a conventional %lfgxpgqnachme
ad 1 m Examples of adjuvants or diluents comprise: corn starch, potato starch, talcum, magnesfuin stearate,
Pat ?5‘ t g(t:’.ila%jmr‘:r,ﬁlactose, gums, and the like. Any other adjuvants or additives usually used for such purposes
such as colourings, flavourings, preservatives etc. may be used provided that they are compatible

with the active ingredients.
Solutions for injections may be prepared by dissolving the active ingredient and possible additives
in a part of the solvent for injection, preferably sterile water, adjusting the solution to desired
15 volume, sterilisation of the solution and filling in suitable ampules or vials. Any suitable additive

conventionally used in the art may be added, such as tonicity agents, preservatives, antioxidants, etc.

Typical examples of recipes for the formulation of the invention are as follows:

1) Tablets containing 5.0 mg of Compound 4a calculated as the free base:

20 Compound 5a 50mg
Lactose 60 mg
Maize starch 30 mg
Hydroxypropylcellulose 24 mg
Microcrystalline cellulose 19.2 mg
25 Croscarmellose Sodium Type A 24 mg
Magnesium stearate 0.84 mg
2) Tablets containing 0.5 mg of Compound 21 calculated as the free base:
Compound 21 0.5 mg
30 Lactose 469 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 144 mg
Croscarmellose Sodium Type A 1.8 mg

35 Magnesium stearate 0.63 mg



1. A substituted i ndane or dihydroindol e compound of Formula |

5 mherel group [ err ] 5 wherenin A is a qgroup

[ W&Dﬂ/{ﬁz@s Y is a hydrocarbon group conpleting arf G W@"? ng, a
group NRl conpl eting a di hydroindole ring, or a group N conpleting a

di hydroi ndole ring |inked V|athe2pcﬁtﬂt|on 10 . Wis a

bond, a 123 , or Serr], nis 2, 3, 4, or 5 and
mis Ong Sﬁ'hf?coﬁtragl\llng(fedmflm# ‘'ntmis not nore than 6; or . W

is O S n |s Z;orrib,ourﬂdZDI‘ Sand mis O, 1, 25ng 3, provided that n+tmis

not nore than % g provided that if Y is N conpleting a

di hydr oi ndol e °Fﬂj ttached via the |-posit38Mm& hen m is 2, or 3,
and if Yis NRIHyam{,@byma]u%sgl hydr oi ndol e nk | i nked via the 2-position
then_m 1, 2,o0r 3; the dotted I"ine, emanating from X

i ndi €ates an oﬁlb’?fﬁ‘&l bond; when it does not0imgli cate a bond, X is 20 N, CH
or COH, and V\hq@eth}r,l_ﬂa&@hpat es a bond, Xis G Rl is

hydrogen, C -6-al k(en/yn)yl, C3-8- cycI oal k(en)m)ﬁ C3- 8- cycl oal k(en)yl Cl

6- al k(en/ yn)yl Pregy-paraben het eroaryl, ar@lnfgl-6-al kyl,

het er oaryl - C 6- , acyl, thioacyl, Cl 6: alkyl sul fonyl, 25
trifluoronet hyIE'g%'aIn {onyl aryl sul fonyl, or %(stéﬂoar yl sul fonyl ;
Rlerr] VCO wherRdwouv is 0 or S and R15 is Gloskfy al k(en/yn)yl,

C3- ﬁgcycl oal k(%g%%ammmum C3-8g-cycl oal k(ggrrggyl -Cl-6-al k(en/yn)yl, aryl,

teroaryl
Water ad 1 ml
4) Solution for injection containing per millilitre:
Compound 4a 0.5mg
15 Sorbitol 5.1mg
Acetic Acid 0.05mg
Saccharin sodium 0.5mg

Water ad 1ml



62 . agroup Rerr]Rerr] NCO or Rerr]R err] NCS- wherein R16 and R17
are i ndepgywspgidsy hydr ogen, a 6-al k(en/yn)yl, @wﬂmgg@( en)yl,
C3-8-cycl oal k(en)yl -C -6-al k(en/yn)yl, heteroaryl, or or R16
and R17 together with the NNatomto i.ch they are linked, forma

pyrrolidinyl, pi peridi nyl or perhydroazepin group; and 5 R2- R5
are i ngapadssihdsy sel ected from hydrogen, hal ogen, cyano, nitro, C

1-6-al k(en/yn)yl, Cl-6 al koxy, Cl-6-al kyI t hi o, hydroxy,

C3-8-cycl oal k(en)yl, C3-8-cycloal k(en)yl-d - 6-al k(en/yn)yl, d

6-al kylycar bony!, * Rigsuhar Qxamelordh@m%me%umﬁmd%mmyl car bonyl ,

trifl uororret hyl , trifluoronethyl sul fonyl oxy and Cl-6 al kyl sul fonyl one

erein R13 is as

@ 8-

of R2-R5 alternatively bei ng a group - 10 NRI3RI4
afyl , heteroaryl,

defined for RL and R14 ig hy{yrogen, Cl-6-al k(en/yn)lyl,
cycl oal k(en)yl, C3-8aeyxl oal Ki-ericyh—Sd6—~ahh{.cr

aryl -Cl-6 al kyl, or het£roaryl -C 1-6- al R13 and R14
together with the NNatomto which they are Ii m.a graoup-

[ err ] wherein Qis C=O, C=S or CH2; T isY ®al ky m
CH2; and p is 1-4, inclusive; or two adjacent groups tak& mm

may be joi ned and designate a -(CH2) 3-, or -CH=CH NH, thereby For i ng
a f usedvisreie Aiertbupi ny; 20 R6 - R9 and R11 -R12 are independently
hydrogen, hal ogen, cyano, nifro, C-6-al k(en/}/n)yl Cl -6l koxy, d

6- al kyl t hi o, hydroxy, g C38g-cycl Oﬁ.| k(emdyl, " C3-g- (;,ycl oal k(en)yl -C1-6

al k(enlyn)yl, aryl ,kR"hef eroa,ryl renyl crbonnyl hal®
phenyl car bonyI \(\ c1 .6
adj acent groups m R6 B“RE ma et her ¥

en ituted
\1 \tilf.onyl or two

a th"‘l‘énedl oxy 25

group; RIOis as aY R1 abuv th th r 0 that the
substituent R3 orRmR4 im position 6/may ot be -NR1§é14 when®Y is CH2,
Wis a bond, ntmis | &nd the ring is linked via the 1-position; or a
phar maceut i caIIy acceptabl e acid addition salt t her eof 30 2. A

.Of ' d t hat 2. . . I T .
Compount ik BERSRFRCR s P aeleGs SRR tidat spup Nepiplecsg & dfeointal rae
di hydr oér b6 N completififfla dihydroindole ring linked via the 1-position;

10
e Wisabond,andn+tmis1,2,3,4,5,0r6;
e WisCO,S0,0rSO3,nis2,3,4,or5and mis 0, 1, 2, or 3, provided that n+m is not more than
6; or
e WisO,S,nis2,3,4,or5and mis0, 1, 2, or 3, provided that n+m is not more than 6, and
15 provided that if Y is N completing a dihydroindole ring attached via the I-position then m

is 2, or 3; and if Y is NR! completing a dihydroindole ring linked via the 2-position then m
is1,2,0r3;

the dotted line, emanating from X, indicates an optional bond; when it does not indicate a bond, X is
20 N, CH or COH; and when it indicates a bond, X is C;

Rlis
e hydrogen, Cj.g-alk(en/yn)yl, C3.g-cycloalk(en)yl, C3.g-cycloalk(en)yl-Ci.g-alk(en/yn)yl, aryl.
heteroaryl, aryl-Cj.g-alkyl, heteroaryl-Cq_g-alkyl, acyl, thioacyl, Cj.g-alkylsulfonyl,
25 trifluoromethylsulfonyl, arylsulfonyl, or heteroarylsulfonyl;
» RISVCO- wherein Vis O or S and R15 is C1-g-alk(en/yn)yl, C3.g-cycloalk(en)yl,
C3.g-cycloalk(en)yl-Cj.g-alk(en/yn)yl, aryl, or heteroaryl; or



63 4. A conpound of Claim 3, characterized in that Y is NRL and that
the resulyd sihgres di hydroindole ring is linked to the (CH%?% m gr oup
via the 2- or 3 posi tion. 5. A conpound of claim characteri zed
inthat Yis Nand the resulting di hydr0| ndol e |s 5 linked to the

(CHZ)n W (CH2) m group via the 1- p05|t : A conpound of claim

2, charact | h r.the 3
posi ti on% %5 aﬁg?kogm(lf? of R %R@}\%SO%,& %’bhp ar alln%ip ‘E’Bﬁ‘é EPEF® zed
in that Eu@alk(eglyn%m, &}-ghdynloalit(enjyl, XCnga:yélgﬂk@n)yl-CqJ@;&lﬁ{en/yn)yp(l&tdrda@yli or ced
8. A co 0 'm characteri zed | rou |ne
to X vi aamlfe E#QFESandGﬁiﬁ{‘) er vfj;‘\'bg?%‘?ﬁﬁ‘ t°1"§“3‘ %hey Qreplmkeﬂ( %’%fhﬂd%ﬁ@ igipyle| ai s
3 to 5, oleriainyksriptfgdiotzepthafroud; ksd @ group a) linked to X via the 2 or

the 3 position, or a group b). 10. A conpound of claim9,
characterized in that Ais a group a) linked to X via the 2 or the 3 20

osi ti @2.RrS r din that A
Ips a g?{ou% a(,:r)e n'|1d|e1r)]e11§ent![yos‘éleet9mr}§dﬁgenchﬁb&ﬁ (%/gltnp nitro ég% eﬁl&&r@#);? 25 12

A conpérelalkpxy IGaigrelkylthie hydroxy; S3rsaeycloniktenlyli Gp- shmloaxc(ms)ym g-alk(en/yn)yl, 14.
A h 1 1
f o oo A RlSbALY rchfoathony N HatGbe bl fiRbidicbond Sporpmensy

di hydr miiﬂldmdameﬂxylsulfmy]ngy andl )¢ alk@lsgfcmyp ong oIflRﬂ(Rﬁ atternativelyabdifie a2groip t he 3
posj t

3 ACoO u 0 racterlze in that the
P althe NRIR1A oorf 1288 5° BRGRR T Rl a1 s ogen, € akenfimiyl, s
cycloalk(en)yl, C3.g-cycloalk(en)yl-Ci.g alk(en/yn)yl, aryl, heteroaryl, aryl-Cj.g alkyl, or
heteroaryl-C1_g-alkyl, or '

R13 and R14 together with the N-atom to which they are linked form a group o o
o R OO O
Q
wherein Q is C=0, C=S or CHp; T is NH, N-alkyl, S, O or CHpy; and p is 1-4, inclusive;
or two adjacent groups taken from R2 - R5 may be joined and designate a -(CH2)3-,
or -CH=CH-NH-, thereby forming a fused 5 membered ring;

15

20 R6-RY and R1! - RI2 are independently hydrogen, halogen, cyano, nitro, C_g-alk(en/yn)yl,
Ci—¢-alkoxy, Cj.g-alkylthio, hydroxy, Cs.g-cycloalk(en)yl, Cj3.g-cycloalk(en)yl-Ci—g
alk(en/yn)yl, aryl, heteroaryl, phenylcarbonyl, halogen substituted phenylcarbonyl, trifluoromethyl,
or
C1.-6 alkylsulfonyl, or two adjacent groups taken from R6 - R® may together form a methylenedioxy

25 group; R10 is as defined for R1 above;
with the proviso that the substituent R3 or R4 in position 6 may not be -NR13R14 when Y is CH ,
W is a bond, n+m is 1 and the ring is linked via the 1-position;

or a pharmaceutically acceptable acid addition salt thereof.
30 2. A compound of Claim 1, characterized in that Y is CHj.

3. A compound of Claim 1, characterized in that Y is NR! or N completing a dihydroindole

E .
uQ



35 is a group a) which is linked via position 3.

64 ) conpound of claim 2, characterized in that e | nda S
| i nked v‘%ﬁgglﬁseﬁz position and A is a group a) which ipsé"p?_ ﬂﬁ’ I-a
position 2. 18. A conpound of claim 2, characterized in that the

indane is linked via the 2 position &% A5 is adgroup b?. o 19.h 2A
conmpouypnd of , cl al h teri In that eJdn IS, vi a the
os| ti1on A orbibuit fBAH 5" LEREellad B ", B B0E) g T Yosly®
10 2Qiihydroindodeimg s dinkdd to theei (GH2)n-BheCHRD L arodeda the 2-loaB-pbditor. ndane is |inked
via the 1 position Ais a group a) which is linked via position 3.

21. A conpound of claim2, characterized in that the indane is |inked via
the 1 :osi tA@Bmpdshdof claim 3,Scharditerived an thRYC i NSankith& Reulh@ dik98iolddeR ie- 15
22. A _compound_of claim 2, characterized in that the indane is |inked via
t heS 1 lﬁtkg&l)itb?](%z a- - (CH2)m group piaghe 1-position. 23 A conpound of claim 2,
characterized in that the indane is linked via the 1 position and A 20 is
a group ¢c) which is linked via position 4, 5, 6, or 7. 24. A
corrpmgd of Agprpennd of glaim 3ceharacterized in that A is b gratiplay Hnkedrid & 6a therporitke 3 i nked
via t htion Ais a group a) which is linked via position 3.

25 25, sg“’&%éﬁ%ﬁ%k@f of claim 4,g chgr az:teri zed in that the dihydroindole
ring is linked via the 3 position and Ais a group a) vvhichdis Iiﬂked
Vi a itiop 2. 26. A conmpqund of claim4, characterized in that

¢ hd0 i ydro&ﬁﬂ’ﬁ?‘é‘“ﬂdi"ﬁﬁlaf’g 61 ¢hagasierized ip fhat 4 is 2 groug ) jipkediio Xntia HejZorghey? oup
b) . 3Gosition. 27. A conmpound of claim4, characterized in that the

di hydroindole ring is linked via the 3

8. A compound of claim 2, characterized in that A is a group c) linked to X via the 4, 5, 6, or
7 position.
15

9, A compound of claims 3 to 5, characterized in that A is a group a) linked to X via the 2 or
the 3 position, or a group b).

10. A compound of claim 9, characterized in that A is a group a) linked to X via the 2 or the 3
20 position.

11. A compound of claims 3 to 5, characterized in that A is a group ¢) linked to X via the 4, 5,

6, or 7 position.

25 12. A compound of claims 1 to 11, characterized in that X is CH. e e
13. A compound of claims 1 to 11, characterized in that X is C. “!‘\“l “\‘“ “‘l\ “‘\s‘ \ *

14. A compound of claims 1 to 11, characterized in that X is N.
30

15. A compound of claim 13, characterized in that Y is NR! or N completing a dihydroindole
ring and A is a group a) linked to X via the 2 or the 3 position.

16. A compound of claim 2, characterized in that the indane is linked via the 2 position and A

35 1isa group a) which is linked via position 3.



position and Ais a group c¢) which is linked via position 4, 3, 6, or 7.

28. A me? of claim4, characterized in that the di hydroindole ring
is linked via %e235 position and Ais a group a) vvhichi(f:g ' Tvi a
position 3. 65
29. A compound of claim4, characterf4ed in that the dihydroindole ring

is |i d vi P ad A i . ' IS _li.nked \vj
posi 1 o 2, & cbilfodfy of i ceBilefitn bl e R RRR TR e pr R
di hydr os agoup ay whigh isdinkedkiegositian 2.he 2 5 position and Ais a group b).

31. A compound of claim4, characterized in that the dihydroindole ring
Is linked via the 2 position and Ais a group c¢) which is linked via

positi as. 4, Acofpoudd of claim 20chadacterized iff HIPMHd3ckaRE iSQir&EdTbﬁyth&f'géﬁﬁ&ﬂﬂd%@d in
that Ais a group a) which is linked via position 3. 33. A .

compduriti2 SPUBPAi m 5, characterized in that Ais a group a) which is |inked
via position 2. 34. A conmpound of claim5, characterized in that A
is a group b). 15 35. A conpound of claimb5, characterized in that A
is a gridup cA compeundiof claimRechavactenizediin timhthé indane is linkedyiadhe ¥ position A is 86.

A conpq cl, ai 0 haracterized in that Wis a bond and mtn is
lto 4#% ‘St”h%h%me%l,&gacpggrlglgﬂ%dﬁgﬁorcfai nme 1 to 35, characterized in that W
is a bond and mtn is 1 to 2. 38. A conpound of clainms 1 to 35,

characteri zed in that ls.a_bond and mtn is 1, 25 39, A caonpound of
cl s 2Dt oA ORGP RS FahR 2P AFeniaedl ENAIRL 1 e saedh the L possion A 1 2

group a) which is linked via position 3.

21. A compound of claim 2, characterized in that the indane is linked via the 1 position and A
is a group a) which is linked via position 2.

15
22, A compound of claim 2, characterized in that the indane is linked via the 1 position A is a

group b).

23. A compound of claim 2, characterized in that the indane is linked via the 1 position and A

20 isa group c) which is linked via position 4, 5, 6, or 7.

24, A compound of claim 4, characterized in that the dihydroindole ring is linked via the 3
position A is a group a) which is linked via position 3.

25 25, A compound of claim 4, characterized in that the dihydroindole ring is linked via the 3

position and A is a group a) which is linked via position 2.

26. A compound of claim 4, characterized in that the dihydroindole ring is linked via the 3
position and A is a group b).
30

27. A compound of claim 4, characterized in that the dihydroindole ring is linked via the 3

position and A is a group c) which is linked via position 4, 3, 6, or 7.

28. A compound of claim 4, characterized in that the dihydroindole ring is linked via the 2

35 position and A is a group a) which is linked via position 3. ”"mcl m,”' "M” ",l' !”m



40. A conpound of cl ai ms 1 to 35, characterized in that Wis a bond and
mn i s A conpound of clainms 1 to 35, ed in
t hat le\gngé 8 and m+n is 2 to 5. 30 42. A conpoun %ﬁsdﬁghﬁs lto
35, characterized in that Wis a bond and mn is 2 to 4. A
conpound of clainms 1 to 35, characterisﬁed in that Wis a bond and mn is 3

;Obgnd 23§ g régorpgm@dcog rrgoun c arac enzg;f ml thta? th3e5d1hy romgl (ie (1?1I;1|g Zx.s ﬁnker& \519 %;[ %N 'S
66 péSition arfd &%raog}uwia)whlai igliflfedvid gbsitfon 2characterized in that Wis a

bond and mn is 3 to 4. 46. A conpound according to clains 1 to 35,
characterized in that W| s 0. 5 47. A conmpound according to clains 1
to 35, sghar agtgh izagx.gﬂ dfrlzlﬁnhatf cﬂia%tqued in that ttf%:&hhydr@in&ﬁgpﬁggéjhgzedc‘!u@'tﬁsz 15
to 47 characteri CH. conmpoun clarnms 15 to
47, i:haaoat;oxeandz@mbagroumb)t X |s C. 50. A conpound of clains 15 to
47, characterized in that X is N 51. A conmpound of any of clains 1
to 50, characterized in that R is hydrogen, C-6-alkyl, formyl,

C - 6- al3ty| cak lompdynd@f-clfimad, lchapactarized i tiak tHd dihgdraingole ainj o tinkedovly theshd R2
to RS are .15 dependent .y .se ected from hydrogen, hal ogen, cyano, nitro,
d - 6- AORYPD a’él‘g £$" %fh‘é inked “%PWPP% g',é')%ﬁ?;droxy, C3- 8- cycl oal kyl ,
C3- 8-cycl oal kyl -C1 6-al kyI c 6-al kyI car bonyl , trifluoronethyl,
trifluoromethyl sul fonyl oxy and Cl1-6 al k Isulfonyl one of R2 to R5

al t &% N2 vel 4 compoysdio % glaim fyreharpcterized fythatrh Is agrevRe)ViRAD:s figkadyds pesition 3.

d 6-al kyl, acyl, d 2-alkylsulfonyl, or a group -R1L6R1L7NCO 20 wherein R16
S hydrogen, Cl-6-al kyl, C3-8-cycl oal kyl, or C3-8-cycloal kyl -d -6-al kyl,
and R1B3is A compamd@éplaim 5,Chatactdrized in that &Rista gmup HIwhithoig &nkedrviapasitioni2e
N-atomto which they are linked, forma

34. A compound of claim 5, characterized in that A is a group b).

15
35. A compound of claim 5, characterized in that A is a group c) which is linked via position 4,
5,6,or7.
36. A compound of claims 1 to 35, characterized in that W is a bond and m+nis 1 to 4.

20

37. A compound of claims 1 to 35, characterized in that W is a bond and m+nis 1 to 2.
38. A compound of claims 1 to 35, characterized in that W is a bond and m+n is 1.
25 39. A compound of claims 1 to 35, characterized in that W is a bond and m+n is 2.
40. A compound of claims 1 to 35, characterized in that W is a bond and m+n is 2 to 6.
41. A compound of claims 1 to 35, characterized in that W is a bond and m+nis 2 to 5.
30
42. A compound of claims 1 to 35, characterized in that W is a bond and m+n is 2 to 4.

43, A compound of claims 1 to 35, characterized in that W is a bond and m+n is 3 to 6.

35 4. A compound of claims 1 to 35, characterized in that W is a bond and m+n 1s 3 to S

A W lIII



pyrrolidinyl piperidinyl, or perhydroazepin group and R14 is hydrogen or
Cl - 6-al ky 3 and R14 are |linked together to formpyrrolidinyl,
pi peridi ny(f rhydroazepin or a 5 to 7 nenbered unsub§$¥%9@8°ﬁs§ct am
ring. 25 52 A compound according to claimb51, characterized in that
R2 to R5 is selected from hydroger®® hal ogen, cyano, nitro,
Cl- 6- alkyl tri Qr one
trifl uorgonet‘%l%jmspuq J(i)ﬁf;-/) %/'xmﬁlto 3§D%a§§termei"b®ﬁ€@dﬁﬁb%‘i Adpigrisdtafng 1 1o
51 characterized in that none one of R2 R5 is a group NR13R14.

und of ' a characterized in that at |east

o ne of %9320 g‘é’?fcgnpé)ugq B‘E%rdong to °%Fi§ﬁl&° 33 Sha"“te“zed in that W is

67 55. A conpound of claim54 wherein is R13 is net hyI formyl,
acetyl, nethyl am nocarbonyl , di met hyl am nocar bonyl , net hyI sul fonyl

ani roc&’bo nﬁ/ corergp@né)mce{si}ngctarcb@nyl to 3y chasiatdiined in that W sG®onyl or

4-f 1 uorophenyl am nocar bonyl and R14 is hydrogen or d -6-alkyl. 5 b56.

A conpound of clainms 1-50, characterized in that tw adjacent groups taken
from R#8to A comR®uad ef ¢lgimsdd ta AT clitoactgrizddein tKAEXGHCHH- , thereby forning a
fused 5 nenbered ring. 57. A conpound of clains 51 to 56,
characterized in that R6 to RO are independently hydr ogen, hal ogen,

cyano, 1k cindngblalin 5 6ol bbbl . Hﬂllll i il llll

al kW sul fonyl, or two adjacent groups taken fromR6 -R9 may be j dinéd *

and degpgnatecenstehd ¥t @nedi19%y 4 chHPa 13 are hydrogen or Cl-
6- al kyl, and ??1 i s hydrogen, g, ckgﬁ%dgfﬂ%ﬁ% 15 58. A conpound

of claimb57 wherein R6 to RO are [ ndependent |y sel ected from hydrogen,
R0 oy e | of a2Pkng oFaly Bt BREEY to 86, MR AE o PR U RyarBes 1 ol
conpoufermyt, @Laialkyfﬁrhmhxdr €1 rg-HRoxysanbytl @g &l . g-alkylaminocarbonyl and R2 to RS are
15 independently selected from hydrogen, halogen, cyano, nitro, Cy.g-alkyl, C1_g alkoxy, Ci-4-
alkylthio,  hydroxy, Cj.g-cycloalkyl, Cj3_g-cycloalkyl-Ci.g-alkyl, Cj.g-alkylcarbonyl,
trifluoromethyl, trifluoromethylsulfonyloxy and Cj.g alkylsulfonyl, one of R2 to RS alternatively
being a group _
-NR13R14 wherein R13 is hydrogen, C1_g-alkyl, acyl, C1.3-alkylsulfonyl, or a group -R16R17NCO
20 wherein R16 is hydrogen, Cj_g-alkyl, C3.g-cycloalkyl, or C3.g-cycloalkyl-Cy_g-alkyl, and R17 is
hydrogen or C1._g-alkyl, or R16 and R17 together with the N-atom to which they are linked, form a
pyrrolidinyl, piperidinyl, or perhydroazepin group and R14 is hydrogen or Ci.6-alkyl, or R13 and
R14 are linked together to form pyrrolidinyl, piperidinyl, perhydroazepin or a 5 to 7 membered
unsubstituted lactam ring.
25

52, A compound according to claim 51, characterized in that R2 to RS is selected from
hydrogen, halogen, cyano, nitro, Cj.g-alkyl, Cj.g-alkoxy, triflucromethyl, and
trifluoromethylsulfonyloxy.

30 53, A compound of any of claims 1 to 51, characterized in that none one of R2-R5 is a group
NRI3R14,

54. A compound of any of claims 1 - 49, characterized in that at least one of R2-R5 is a group
NRI3Rr 14,



20 60. A compound of claim59 wherein R8 is hydrogen. 61. A
conpound wb 9ghgiog) 60 wherein R6 to R7 are-i ndependently hy CHBRoNb0587

hal ogen. 25 62. A conpound of claim®61l wherein R6 to R/ are o

i ndependent |y hydrogen or chl oro. 63 A pharnmaceutical conposition
characterized in that it conprises a cgﬁpound of any of clains 1 to 62

_ . ; : e
in a thss.apeut édaiouid 6f 1St §4/ Fh&RRUOR 1B q’gﬁﬁ:ﬁﬁg{, lfm}{ﬂ ﬁggho&e{ﬂ?.g%mocargg%ylb g

pharmaceutical |y acceptabl e carriers or uents. 4.
conmpountimsthylaminemartopyl, mgthylsplforgh amocaﬂbQHMRampukerboﬂylapMd}mhe nt
usef ul | . LE e Ve ! tons o _
schi zop%dr}g;nr?g?r %?ﬁ%&ﬁ%&%ﬁ?ﬁiﬁ&%)’ajﬂe y %lﬁl‘g%rrgg%r g ,dls‘ﬁ%%?}? as generalised
anxi ety disorder, panic disorder, and obsessive conpul sive disorder,

depresskgon, al cohol abuse...i npul se.cqontrol di sQrders, aggression,, side
ef 1? egt sggndug‘e%?'%??/’ u%%?\(/‘élﬁlﬂsoﬁ'gp’ %T‘%&V@ﬁdf’@‘@“éﬁ& Jggent Efoups thken from R2 to

68 i scRAardjcined amiadesighitaiCH~CHINH-iheRby SRmideth M htababdrisgr di ovascul ar
di sorders and in the inprovenent of sleep.

57. A compound of claims 51 to 56, characterized in that R6 to R9 are independently

hydrogen, halogen, cyano, nitro, Cj.g-alkyl, Cj_g-alkoxy, Cj.g-alkylthio, hydroxy, Cs3.g-
10 cycloalkyl,

C3-g-cycloalkyl-Cy_g alkyl, triflucromethyl, or C;.¢ alkylsulfonyl, or two adjacent groups taken -

from RS - R9 may be joined and designate a methylenedioxy group; R11 and R12 are hydrogen or

C1.6-alkyl, and R10 is hydrogen, C1-¢-alkyl, or acyl.

15 58. A compound of claim 57 wherein RS to R9 are independently selected from hydrogen,

halogen, Cj_g-alkyl, C1_g-alkoxy, or two adjacent groups taken from RS - R9 may be joined and
designate a methylenedioxy group.

59, A compound of claim 58 wherein R? is hydrogen. I llllllcl '"I" "I" "I’I " "I,
* L M S *

60. A compound of claim 59 wherein R8 is hydrogen.

20

61. A compound of claim 60 wherein R6 to R7 are-independently hydrogen or halogen.
25  62. A compound of claim 61 wherein R6 to R7 are independently hydrogen or chloro.

63. A pharmaceutical composition characterized in that it comprises a compound of any of claims

1 to 62 in a therapeutically effective amount together with one or more pharmaceutically acceptable
carriers or diluents.
30

64. Use of a compound of any of Claims 1 to 62 for the manufacture of a medicament useful in the
treatment of positive and negative symptoms of schizophrenia, other psychoses, anxiety disorders, such
as generalised anxiety disorder, panic disorder, and obsessive compulsive disorder, depression, alcohol

abuse, impulse control disorders, aggression, side effects induced by conventional antipsychotic agents,



10

WO 98/28293 PCT/DK97/00587

68

ischaemic disease states, migraine, senile dementia and cardiovascular disorders and in the

improvement of sleep.

65. A method. of treating the positive and negative symptoms of schizophrenia, other psychoses,
anxiety disorders, such as generalised anxiety disorder, panic disorder, and obsessive compulsive
disorder, depression, alcohol abuse, impulse control disorders, aggression, side effects induced by
conventional antipsychotic agents, ischaemic disease states, migraine, senile dementia and
cardiovascular disorders and in the improvement of sleep comprising administration of a

therapeutically acceptable amount of a compound according to any of claims 1 to 62.
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