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. s .. The .present Invention relate~ to a novel class of sub_stituted 'aminomethylind.ans, 

· ~2.a-dlhydrobenzofuranes, -~,3-dihydrobenzothiophenes, -1,3pdihydroisoben~ofura­
. nes1 and -1i3-dihydroi~obenzothiophenes having effect at central S·HT tA receptors. 

The$e aminomethyl compounds are. therefore ·useful. in the treatment. of certain 

. psychic-and neurologic disorders. · .·· 

.. 10 .. 

: • B~~kground of the Invention • 
. · ... 

· Afew.:arriinomethylindans and related compo~nds are known from the prior art. · ·· 

. 15 -So,_E.P p~tent o 281 261.dis.closes1-aminomethylindan, 3-aminomthylbenzofurane 
. . . 

and 3-aminomthylbenzothiophene derivatives with a hydroxy group or a su~tituted 
. . . . . . . . 

hydroxy: group Jri th.e 6'.'"position (iridan} or 5 .. position {benzofurane. benzothio- · 

· ·· · .. phene). -These ~ompounds~wereJo.undto showcentral ·C(opamine agonist activity, in 

particular to show effect at presy~aptlc dopamine receptors~ · 

20 

GB Patent No 2 093 837 A ~lates to a class of 1 ~aminoalkyl tetraline derivatives 

· ha\ling one. or. more hydroxy or alko)(y. substituents in. the 5-, ·s- and/or 7-position 
. ·. '· ·. . .. 

and; cl~irned to show adrenergic and dopaminergic effects, thus being useful in the 
. . . . . . . ' . . 

. . . . . . . 

t~atment of .hypertension. DeBemardis et al .. in J.Mer). Chem., 1985,· 28(10),1398· 

· ·· .2s 1404 discli~s such effects with respecno· dihydroxy-substltuted aminomethyltetra­

Une~, -indans •nd benzooycl()butenes •. 

. . . .· . . . 

, EP Patent No. o 402 923 A2 disclo~es 2,5-diaminotetraline derivatives . alleged to 

h_ave ~entral. dopamine _agonistic activity, .with different compounds interacting with 

30 .. differentfvnctional dopamine receptors1 thus haiving different therapeuticat effects, 

such as effects in schizophrenia; hypertension .and. Parkinson ism. 
~~~'·.r. ........ . 

DE Patent No. 39 24 365 A1 descrU111$ iullal;& of 2.Jl<:1~~h~{J ~D 
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· · vativee said to have presynaptic cjopamin~ ag()nistlc properties, and accordingly 

. .antihypertensive._and h~art.:rate.· d$creasing effects" and effects in the central 

' .· .nervous system; · 
. . '.:· . . . 

. . . . . . . . ·. . 

!i · In. U.S. Patent N.o. 4,500;543 certain 1-aminQmethylptitalane compounds ~re said 

· . to ~how:adrenergic effects .and, aQcordingly, antihyperte.nslve·a~d heart rate decrea­

. e;ing .properties •. Said patent generically covers compounds having $Ubstituents in 
··th~ ~.:s- and/or7•position. · . . . . .. . . · . 

·10 .·FR Patent No. 2 548 ·146.relates to·s-aminomethylthiophtalide and 3-ar:ninomethyl-
. .· . ' . ., . . . . . 

isol:>enzofuranethione derivatives cl.aimed· to: have analgesic and/or anticonvulsive · 

·· effects~ 

· ' None of .these "references. discuss or suggest thaf any of the Qompounds have 5-

. 1s ·. HT1_A rE!ceptor:~ctMty ... 
··· .. ·. . : : . . · ... · . .·· .• .. ·. • .·· . . . . . ·. ; .· .. 

Clinical studies of known compounds having 5-HT;A agonistlc activitys_ such as bus·. 

· pir<>ne, -8·{ +[ 4-(2-pyrimi~yl}.;1~piperazinyl]butyl]-6-azaspiro[4,S]decane-7, 9-dione, 

gepirone, 4,4-dimethyl-1-(4-[4~(2~pyrimidyl)-1 ·piperazinyl]butyl]-2,6-piperidinedione 

20 . and ip$apirone,· · 2·[ 4-[ 4· (2~pyrfmidyl)-1 ~piperazinyl]butyl]-1,2-benzothiazol~3(2H)-
.. one.;1, 1 ;.dioxide, have shown that ~uch compounds are u~eful in the t~eatment of 

. . . anxiety· dis~rders ·such .as generalised anxiety. disorder, panic. disorder, and obse~ 

.. ·.· .· slve compulsive diso~E!r (Glrtz,D~ A~, Pohl, R. 1 Drugs1991, 41, 11). Also preclinical 

studies.indicate tha~ c.ompounds.with.S·HT1Aagonistic effects are useful in the treat- · 
. ; . . . ,. .· .· . . . . 

25 .m~nt ofthe _aboye mentioned anxiety related disorders (S~hipper, Human Psycho· 

ph~rm., 1991,· 6, 553): 

There is al~o eviderice, both clinical and preclinicaJ, in support of the ben&tic:ial 

effec.t o.f compounds having 5-HT1A agonistic activity in the treatment of depression 

· 30. a$ well as impulse control disorders _an~ alcohol abuse (van H•st , Psychopharrq., 

: 1_992~. :107, 474; Schipper et _al, Human Psy~~~":l:ta.(rn.·, .1-~911 ·6~ $5~; '?,~~~ e\~I, ,,~ . .r~·. 
·Eur. J. Pham>., 1988, 158,53; Glitz, o. A:, ~~J!'·:.~~; Drugs.1991,if1;-·; 1) .... J."~ .. · :; _~'.:t'1:~' 
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. · · · 5:-HT 1.A. agonistsic compou~ds -inhibits Isolation-induced aggression in male mice 
. . 

· Jndio.ating tha,tthese compounds are useful in the treatment of aggression (S!!nchez 

.. etal; Psychopharmacology, 1992, in press),· . 

.. . 

· .. s Furthermore, compounds-having S•HT1A agonistic activity have been- reported to 

. ·.··. • · : show antip,ychotic Eiffe_ct i~ animal models··(wadenberg ··and Ahlenius, J. Neural 

... ·· Tra~s,;.,, .1991, 83,-43;, Ahlenius 1 
Phann. Tox.; 198S, .64, 3i Lowe et al., J. Med . 

. : ·Chem.~ 1991, 34, 1860; New et at;. J. ·M~d. Chem., 1989, 32, 1147;and Martin et 

.. 10 

. . . ·. . . 

al., J. Med. Chem., 1_989, 32, 1o52) • 
. ·,. 

. · Recent s~udies also_ indicate that ~-HT1A receptors. are important In the serotonergic 

modulati.on of.haloperidol-induced catalepsy (Hick$, Life Science 1990,.47,· 1609) . 

. suggesting . th.at 5"'.HT 1.A agonists are useful in the treatment of the side effects 

. ·.induced by oonventionarantipsychotlc agents such as ·a.g. h~loperidol. 
.·· . . ·. '. . . . . . 

15. 

20 

·.compoynds.having S-HT1Aagonl~tic:actjvity have shown ·neu_roprotective properties 

in rodelit-.models. Of fo~al. and. global ·cerebra[ ischaemia and may, therefore, be 

. u~eful :in the treatment ofisch~em_ic .disease st~tes (P~ehn I Eur. J. Pharm. 1991,_ 

203, 213.· . .; . 

. .. . 
. . 

· Both in animal models and in clinical trials It has been· shown. that 5-:-HT 1A agonists 
. 

. . . 

exert . antihyperten$iv~ . effects. via ·a central· mechanism .. (Saxena and ViJlalon, . 

·. Trends Ph~rm. Sci .. 1990, -11, 95; Gillis et.a/,J. Pharm. ·Exp. Ther.1989, 248, 851). 
. . . . ·~ 

Compounds having 5"'.HT1A ·agonistic ,aQtivity. may,·_therefote; be beneficial in the 

25 . treatm~pt of cardiovascular .disorders. 

. . 

Acc9i'd(ngly, compounds .having s~HT 1A agonistic activity are believed to be useful 

in the ~herapy of such conditions, and thus being highly desired .. 

·' 

. . . 

3G · · Su~mary of tlte invention. 
. . . 

... It. h.a~ nPW · b~~. found that. certain novel.·. amlnomettlylindans, ···2,3-dihydrobenzo-

furanes, -2,3-dihydrobenzot~iophenes, .-1,3•dihydroisobenzofura_nes. and -1 ~3-dihy-

. R~ceived li:me . · .•. 22.:Feb.19:·45····: -Print. Time -22. Feb. 20:01 
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. · ~roisob~nzothioph•nes.have agonistic effect ~t central 5-HT1A receptors. 

Accordingly, the .pres,:mt inventicm relates to. a novel class compounds ·having .··. 

·. ~ ·, . : . . . 
- . . 

I 

·g~neral ·Formula I: 

. ·5 . 
R1 
l 

·N 
' 2 ...... ' 
R .. · 

a ..,A. 
'Ag .. ·. 

'l . ' 

wherein one· ofX and YJs CH2 and the other c;me is seJ~oted from the group 
. . . . . . . . . . . . . 

. . . 

~onsisting of CH2 , 0 ,arid S; 

·· · . ·. 10 R1 ·is. selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl, 

cycloalk(en)yl, cycloaik(eri)yl-to~er ~lk{en/yn)yl, a"Yl-ioirJer alky_l, acyl, lower-alkyl 

sulpt'lonyl~ trifluoromethylsulfony~. arylsulpho_nyl, R1ozco- where Z is 0 or S and 

R1_o is alkyl, alkeny.I, alkynyl, cycloalk(en)yl, cyclotitlk(en)ylalkyJ, or aryl, or . 

R11A12NCO .. whe~ R11 and A12·~re indep~ndently.hydrogen~ alky1,·a1kenyl, alkynyt, 

' 15 cycloalk(en)yl, cycloalk(en)ylalk(en/yn)yl, or aryl; ' . 

_R2_ is s~lected from the group cC>nsisting of hydrogen, lower alkyl; lower alkenyl, 

lower alkynyl, cycloalk(en)yl, cycloalk(en)yHower alk(en/yn)yl, aryl-lower alkyl;. 

R3- RS are. independently selected from the group consisting of hydrogen, halogen, 

... lower alkyl,· lower alko>cy, ac;:yl, lower alkylthio, hydroxy, lower alkylsulphonyl, cyano, ' 

·. 20 trifluoromett:lyl,_·cycloalkyl, cycloaJkylalkyl or nitro; 

Re and R7 are each hydro9E!n or lower alkyl or they are iink&d togethe~ to constitute 

·a 3 - 7-membered calbocyclic ring; 

RS fJ.Od R9 are independently hydrogen,' alkyl, alkenyl, .alkynyl, cycloalk{en)yl, 

cycloalk(e.n)yl~ll<(enlyn)yl, arylalkyl or a. group • 

..... F\ 
p(CH2),-:-N · N-R13 

.. ' · .··. Y· 1a 

25 ' ' ' ' .· . ·. ·.·. ' ' w . . •' ·, ' 

·· wherein R13 is hydrogen, lower alkyl, lower alkenyl,. lower alkynylt cycloalk(en)yl, 

: cycloaJk{en)yHower alk(en/yn)yl, . aryl-lower alkyl or aryl, W i~ _o or S, and r is 2 - 6; 

or 

. . . . 
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R~ ·an~ R9 a~e linke.d. together in order to form a _3:"'.' 7 membered ring containing one 

• · .. nltrogenJ1tom; . 

any alkyl, cy~lo~lkyl or cycloalkylalkyl group pres~nt being optionally substituted 
. . . . 

-with one or two hydroxy_ groups, which ·again are optionaUy esterifle~ with an 

? · ·aliphatic or aromatic carboxylic · !iCld; and any aryt sub$tituent present being optio ... · 

na&ly sub~tituted with halogen, lower alkyl, lower alkoxy, Jower alkylthlo, hydroxy, 
. .. ·. . : . . 

· lower alkyls~lfonyi, cyano, trifluoroinethyl, cycloal{<yl, cycloalkylalkyl or nitro; 

and pharmaceutically acceptable acid addition salts thereof. 

. . . : . ·. ... . . 

. 1() In general the 0:0-:npounds of the invention .have been found potently to inhibit the . 

binding of tritiated 8-hydroxy·2·dipropylaminotetralin · (B-OH-DPA T} to 5-HT 1 A. 

. reeeptors in vitro_· •. Furthermore, the. present compounds have in general proven to 

sh~w s~HT1A agoni~ic properties in vivo and they hav~ beenfound to show effects 

.in·lll,nimal models prediotive.of antipsychotic and anxiolytic.pr~perties, respectively. 

1 s Accordingly, the Qompgunds ·of the· inventi()n• ~re considered useful· as drugs for the . 

·treatment of. psychosis, anxiety disorders, such as-.generalised anxiety disorder, 

panic dfsorder,. and obsessive compulsive dis()rder, depression, i~pulse control 

.. . 20 

· disorders, _alcohol. abuse,_ aggression,· ischa,emic. diseases,· side, effects induced by 

. conventional antipsychotic _agents or cardiovascular disorders . 

·Accordingly. in anotheraspect the :invention.provides a pharmaceutical composition 

. . . 

comprising at le~t one novel cQmpound ·according· to the invention. as defined 

above· or a. pharmaceutically .acceptable ·acid addition salt thereof thereof in ·a 
. . : . . 

. . 

·• thera,peutic~lly effectiye. arno1.mt and Jn ,combination with one or more pharmaceuti· 

25 .· cally a(;9eptable carriers or diluen~s~··. · 

. . . . . . . ·. : . . . 

In ~ fUrther aspect the present inv~ntion provides the use of a compoun.d according 
. . . 

. 

to the· invention ,or a· pharmaceutically acceptable acicl addition salt thereof for the 
. . ' . . 

manufacture of a pharmaceutical preparation for the treatme~t of psychosis, anxiety .. 

ao disor~ers, depression, impul~e control disorder9; alcohol abuse, aggression, 

· , ischaernic diseas~s. ·side effects indlJeed by conventional antipsychotic agent~ or 

· . cardiovascular disorders . 

. . . . 
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· .Detailed· Descrrp11on ·c,, .the 1nvent19o •. 
·. . . . .·· · . 

. . ; · Some of the. compounds of general Formula· I may exist as .optical.isomers thereof 
. . . . . 

· .. arid.such optical isomers are ~1&9 embraced by the invention .. ·.· 

5 

As u_sed hereinjhe.term ·alkyl .r~.fers to a C1·C20 stralghtchain or"branched alkyl 

, group arid similarly alke~yl and a·lkynyl mean a C2~C2o straight chain or branched 

. hydr~carbon group having. ~n~ or more double bonds or tripple bonds, respectively . 

. . ·.The _te~ cycloalkyl designates> a carbo_cyclic ·_ring having· 3-8 ~arbon atoms, 

10 incl.usive, or a bicyclic or tricyclic _oarbocycle, such as adamantyl. 

The terms lower alk¥1J !ower alkoxy, lower alkylthio, etc. refer to.such branched or 

. unbranched. groups having from· one to six carbon atoms inclusive. Exemplary of 

. ·· · such groups are methyl. ethyl, .1 ~propyl, 2-propyl, · 1-butyl, 2-butyl, 2-methyl-2-propyl, 
. . ~ . . 

15 2-m~thyl.-1-propyl, methoxy, ethoxy, 1-.propoxy, methylthio, ethylthio, 1-propylthio, 

· 2-propylthio, m.ethy1$Ulf~nyf i ethyl~ulfonyl, or the like. Similarly lower all(enyl and 

lower alkynyl refer to such groups .having from ·two to six carbon atoms,. inclusive, 

· · .. · . and one or more·double.ortripple bQpds, rE;tspectively . 

. ~o· .. The expression afk(en/yn)yl means that the group may· be ~n .. alkyl, ·aJkenyl or 
· ... ·.· . . . . . . . . 

. . alkynyl group • 

. . The term aryl refers .to .a mono~ -or bicycllc _carbocyclic or tieterocycli~ aromatic 

· group, such· as :·phehyl_, inclolyl, tt:lienyl, furanyl, pyridyl,: thiazolyl, benzofuranyl, 
. . . . . 

· 25. benzothien~l~·benzls9thiazolyl ~d-benzisoxazolyl. 

. . . 

Haloger:i r:nea,ns ffuoro, cJiforo, bromo or iodo. · .· 

.. As U$ed herein· the term acyl refers to a formyl, alkylcarbonyl, alkenylcarbonyl, 
,.. . ·. . ·. . . . . 

--~~o artcynylcarbonyl, ·arylcarbonyl, arylalk{er1~yn)ylcarbonyl 1 __ cycloalkylcarbonyl or 

·. 9ycloalt<ylalk(ef'l/yn)ylcarbonyl grou.p. · 
. . . .· . . . ·. . 

In .Formula J, Xis preferably CJ".fa, O ~r Sand Y is CH2• · 

.Recetved lime· .. · ··22. Feb. 19:4.5 · ·Print Time 22. Feb. 20:01 



,, . 

~ ·· .. 

_;_. '·' 

·. 22.FEB '96.· 12:~ MEDICINAL CHEM P.8/18 

. ·.1 .. 

. •· .. ~~---~~----; ... .: . 

< . R-1 is preferably ·an aryl·lower;·ai!<Ytsroup,' •n acyl group, a. lower alkylsultonyl group 

or a group R11°R12N~CO~ wherein Rn is hydrogen ,or lower alkyl and R~2 is hydro~ 

· gen; ~llqll, aryl, :or cy9loalkyl. Mpst preferably; R1 is benzy1 or sub~tit.uted benzyl, 

. s. formyl, ·alkylcarbonyl, in'particular.acetyl, arylcarbonyl, in particular benzoyl or sub­

. stituted.benzoyl,"or a group.R11R·1~N-CO- wherein R11 is. hydrogen or lower alkyl 

. and R,2, is. hydrogen~ lower alkyl, Ptienyl; substituted phenyl, or CH cycloalkyl. 

R2 i~ preferably: hydrogen or lower f!lkyl, ea.ch of R3, R4, RS ls preferably hydrogen 
. . . ~ . . . . . 

. . . . 

. . . 10 or halogen and RS and R7 are preferably b<>ttl hydrogen. 

. . . ; . . . . 

RS i~.preferably hydrogen or tower alkyl; and preferably R9 is lower alkyl, aryl-lower 

: alkyl, cycloa1t<Y1~1ower alkyl or a group of ·Formula, 1 a, whe~ein w· is O and R13 is 

· .·. hydrogen. lower a11<Y1. cycloalkyl or aryl, or alternatively . Ra and Rs are connected 
. . ' 

is in order to form a C3 -C1 membered ring containing one nitrogen atom. Most prefer­

·. ably .R9 is phenyl-lower alkyl, substituted: pheoyHower alkyl, indolyl-lower alkyl, 

cyclohexyl-lower alkyl or a ijroup of Formula 1 a, wherein W is 0 and Ri s is 

hydrogen or a lowe~ alkyl, cycloalkyl1 phenyl or substitutedphenyl group, or RB and 

·· Re are conriected in order to form a pyrrolidine ·or piperidine ring. 

:20 

The acid .. ~ddition salts of the invention' are pharmaceutically acceptable salts of the · 
. : 

. . 

.. compounds of F,0rmula l form~d :with .non·toxic acids. Exemplary of such organic 

' ·salts• are those with maleic, fumaric, benzoic,. ascorbic, embonic, succinic, oxalic, 

· · · · bis-111ethylenesalicylic; ~ethanesulfc>nic, · etham1disulfonic1 ~CC\ltlC, · propionic, tartaric, 

. · ~5 salicylic, citric, gluconic, · lactic, malic, mandelic, cinnamic, citraconic, aspartic, 
. . . . .. . . . . ·. 

st~aric,'.palmltic, ltaconic, glycol.ic, p·aminobenzoic, glutamic, benzenesulfonic, and.· 

· theophylline acetic acids, as. vveli as. the S~halotheophyllines,. for . example 8· . 

· bromptheophylline .. Exemplary .of' such:inorganic salts are those with hydrochloric, · 

hydrobromic, suJfuri~, · sulfamic, phosphoric, and nitric acids. · 

·. The p1'1t1mnaceutlcal compos1tfons of this invention or those which are manufactured . · 

. in. accordance wtth this invention .. may be administered by any suitable route, for 

. ···•. example or~lly in the form of table,ts, capsules, powders. syrups, etc., .or parente-

; . 
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• rally in th~ "form: of solutions for injection. for :preparing such corn positions methods 

.· . . : . . .. weU known in the art. may be useq, and any 'pharrna~~uticaity acceptable carriers, 

··. · .: .. · dilu$nis. exipients, o~ other additive usually. u~d in theart may be ·vsed. ·. ·· . 

. . . : 
. . . . 

s ..• C9nveniently, the c0mp.ounds of the invention are a~ministeredJn unit dosage fOrm 

.• ~ntelining said 'comp9unds in an ·amount of about 0.01 to 50 &')'lg. 

10 

. The. total daily· dose usually ranges of about O.os· _: 500 mg,· and most preferably. 

about 0.1to20.'mg ot'the active compound ofthe invention. 

·. .The invention m~reoverrelates .to. a method for the prep~ration of the novel amino-

. methyl. derivative~ of ind~n~, 2,3~dihydrobenzofuranes, .2.3-dihydrobenzothiophe- . 

nes, 1,3-dihydroisobenzofuranes and 1,3·dihydroisobenzot11iophenes of Formula .J, . 

comprising : 

15 
. ··" 

a) acylating an ·amino deryv~tive of the follo\Ving 'Formula .ll : 

.. R& .. R7 

· .. · y 

~ 

·. 20 wherein fi2 - Re, .. x,· and 'tare.as previously defined, with ·an ·a:cylating agent such . 

. as a :carboxylic ·~cid ~a~o~e~ide. R1."qO•haf, R1'~CO _being an .acyl gr()UP embraced 

. by the d~finition of R1 and hal J:>eing halogen,. a carboxylic. acid anhydride or mixed 

acid anhydride R 1 ·co~OCOR~ R b~ing alkyl, aryl or alkoxy." an isocyanate, isothio­

cyanate, Qr a similar activated.acylating derivative well·known in the art; 
.· . . . : .. . . . 

25. 

· b) in order to prepare a· compound .of Formula I wherein A1 is lower alkyl, lower 

alkenyli lower alkynyl;.cycl~a!k(en)yl,·cycloal~(en)yl-lowe.r an<(en/yn)yl or aryl-low~r 

alkyl, alkylating .an amino derivative.of Formu.la D with an alkylating agent such· as 
. . . . . 

·an alkylhalogenide _R11 '.".'hal, a me$ylate R1"0S02CH3, a tosylate R1"0S02C6H4,­

so CH3, or a slmilar·alkylating reag~nt.w_lth suitable leaving groups •. R1" being lower 

Receiyed Tiine · 22. Feb; 19: 45 ·Print Time· 2tFeb. 20.:00 · 
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9 
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• 

alkyl, le>wer all(enyl, ;lower alkynyf, cycloalk{en)ytJ cye1oall<(~n)yl .. fower alk(en/yn)yl, 

·• or aryHow~f;aJkyl; ·· · ·. . . ·'· · ·· · · · · · 

. c) reducing the.double bond.in.a compound of th~ following Formula m: 
·.· . 

. 

R1 
. I 

·. . N 
' .,,,,. 
. R2 ., 

I 
' ' 

-~y. x . m 

wherein R~ ~ R9i X~' ~nd Yare.as previou~ly dE?fined,· ~t least one of X andY is CH2 

and on~ of the. two dotted lines. iodicates a do!Jbl~ bond; or · .. 

.. 

d) alkylating an aml~e derivative of the following Formula IV : 

. . . : 

IV 

.R5 . 

1s wherein R1 ".'RS, X. and Y a~e as previo~sly defined with an alkylating agent such as 

an: alkyJhalogenlde R9·;haf, a mesylate: R90$02CHs, a tosyfate R90S02C6H4-CH3, 

or similar alkylating reagents: with suitable leaving groups, wherein R9 is. as 

previously. defined.; or. 

' 
' 

' 

20 e). in order to P.repare a compound of Formula I wherein R1 is a group as defined 

pre"iously,.howeverhaving a methylene group in the 1-position to the amino group, · 

. reducing an amide derivative of the following Formula V : · . 

. ·. 
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-O~f\1'11:· 
.· .. •·· 1.·. Ra 

.. N 
/· R2 . 

•·. 

10 

•.... 

v 

· wh~r~in, R2 ··R91 X·an~ Yare _as previously defined and the gr9vp R1'"CH2consti-
,• . . . 

. . . 

.. tute_~ group R1i or . 
.. . . 

f) introducing· a substltuent RS, ·R4 .Qr AS· by reacting a compquod of the following 

. Formula Vl: 

. ,_: 

.R31 . 

. . A&· R7 

RB· . 
. N,.....· .· 
.. ·'Rs . 

.'. VI 

.·. R5'·· 

10 . 
. 

wh~rein at least· one of RS· ~ .R~ ·· 1s hydrogen and the o~hers are as previously .·. 

defioed for R3, R4 or- Rs, and RS • R9, X and Y are as previously defined, by using a 

reactive reagent sµch ~ a halogen or a halogenating agent, suJphont:lting agent, 

nitration agent, _a.·rea.cti~e agent generating carbonium ions (RCO+, R+) wherein R 

· 1 s it; alkyl,· aJker1yl1 . alkynyl~ aryl, cycloalkyl or cycl9al( enlyn)yl. · · •. 

. 
. 

. 

. Th~ acylatlon~ i~ Method a) are :.conveniently· performed at low temperatures (eg. 

below room tem·perature) in inert solvents ·such as acetone, dichloromethane, 

· · tetr~hydrofura~e: or. dirnethQxyethane. wheri reactive qarboxylic acid chlorides, 

· · 20 isocyanates,. or isothiocyanates are· usecj. Fo.nnylated amines are preparedfrom th_e 

. 
. . . : 

. 

··. · corre~pc;>nding ·arniti(i)S by reaction in formic acid, with esters of formic acid, or by 

. reaction with. mix~d formic acid_ annydride prepared In situ. Generally reaction 

.. ·. ·temperat~res_ are .·between 0 °C and the boiling _point _of the formyl precursor. 

· .. ···compounds. 

as 

· .. ' ·.· 

. 1eceiv~d Tjme .·· ·22~ Feb, 1"9:45 Print Time· 22. Feb, 20:00 . 
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. ~· 

. .. 

Alkylations ~OQOrding to Method b) and d) are Q(;lnerally performed by refluxing in ·a 
~ . ' . . ·. . . . 

· . suitable solvel'lt,~u~h as acetone~ met~yl ise>butyl ketone, tetrahydrofuran,. dioxane, 

···-~thanol,.or 2-:-propanol .i11·the_presence of a base such as triethylamine or potassium 
carbonate. ·· 

. Re~uctio!'ls. of double b9nds acoor~fng ·to method c) are gen~rally performed with 

eat~lyt,ic hydrogenation:atlov1rp~essure (<3.atm;) in aParr apparatus. 

The reductions ofthe amide$ according to method e) are genrally perfonned by use . . . . . . . : . . . . . 

. 10·. of LiAIH4, AIH3 o~ diborane. in· an .inert solvent,~ ~Och. a$ diethyleth~r. tetrahydrofuran 

. ordioxane at room temperature or at a slightly elevated temperature. Halogenations . 

. according.to method f) are generally performed by use of chlorine or bromine or N-

15 

: . . ·. . . . 

cMorosuccinamidei N·bromosucolnimid or another halogen precursor molecule, 

conv,nient1y in the presence ot a catalyst such as f:11 ions or a mineral acid. 

In th·e following the inv·~ntion is further illustrateQ by so111·e examples". which1 

.·however,· may riot be construed as ·limiting. 

EXAMPLE 1 

, 20 ··.1-(N,N~dipropyltiminomethy~)-6-forrnylaminoincian, oxalate 1a··.(method a) 
·. : . . . . . . . . . 

' :The starting. material. 1 ·indancarbo)(ylic. acid, was prepared according to the 

proc~dures of V.Ash~m and WJ~l.L!nneII, ct ·J.Chem.Soc~ 1.954, 4691-4693. A 
. . . . . . ·' . .. . . . . 

mixture of lndancarb'oxyllc acid {32.2g), thionylchlotide (SO ml) and _two drops of 
. . . .. . 

.2s D~F in dio~Joroniethane (100 ml) was refluxed for 3 hours. Volatile. material was 

evaporated and the remaining. crud~ carboXyllc acid chloride was used without 

· · •·further purification.To a solution ·of N,N-'dipr~pylamine (50 mil. in dichloromethane 

.•. 

kept at 0-5 °0 was added dropwi$e a solution of all the crude carboxylic acid 

chloride in dlchlorofJ1ethane (200 ml)~ The temperature was gradually raised to 
. . . . 

30. -room·_.temperature and.th& .re.action .. mixtur~ was further stirred over-night. The. 

. solvents were ev~po.rated in vacuo and the remaining viscous oil was puirified by 

filtering through silica g_el (eluted with diethyl ether and dlch\oromethane 1 :1 ). Yield 

of .N.N-dipropyl~1-indancarbcixamide: 32 g. To a wetl stirred solution of the indan-

. Received Tim~·. · ... 22. F:eb. 19:45 · •· PrinJ Time· ·. · 22. Feb .. 20:00 
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.1,;arboxamide (20. g) in concentrat.~d H2S04 (120 ml} kept at ·1 O °C was added 

dropwise a cooled miXture of100.o/o HN03 (6 g) and concentrated H2S04 (40 ml) at 

~1.5 to· .. 10 °0. The temperature was allowed to raise to 5 °0 (not higher to avoid 

. . ~ . . . . 

. ·formati~n of the .dinitro compound) and the mixture was subsequently poured onto 

s crushed ·i~e (2 kg). Organic .matE:trial was extracted with diethyl ether (2 x 200 ml), 

the combined organic phas.e was. washed with diluted aqueous Na2COa solution (3 . 

· x 50. ml)-.. Theqrganic ·phase. ·'N~. d.ried (anh . .Mg$04). and ·treated with. activated 

carbon. Evaporation of diethyl ether in vacuo afforded· N,N-dipropyl-6-nitro-1-

, ·. ' .. . 
. 

. 

• I . I 
, 

. 
. , . 

. iodancarb~xamide as an oi~ {15 g), All of this oil was dissolved ·in 90% ethanol (250 

10: ~l)".,The sol.utio·n was heated to reflux and Fe powder (10 x 2 g) and 6 M aqueous 

. . . . . 
. . . . . 

. . 

HCl{10·x 0 .. 2 ml~· were·added portionwise during 1hour under vigorous stirring .. The 

mixture was refluxed .for another hour.· Inorganic material was filterted off while the . 
. . 

mixture was . $till hot. ·The solution was treat~d with activated carbon and the 

· solvent~. ~µbsequently evaporatect in vacuo. The remaining solid material was 

1s recrystallized from a 1 : 1 mixtllre of diethyl eth~r and isopropyl ether yielding 9.5 g of 

. : 
. . . ... 

. 

6-amino·N~N~dip~opyl-1-indar.ica
ro.oxamide .. Mp: ·100 °C. To.asuspension of LIAIH4 · 

· . (4 g) in dry THF .. Wa$ ~c;lded dropwi~e a solution of all of-the 6-arriinoindancarbox-

. 
. . 

· ··. amide. (he mixture was reflu.~ed,. fqr. .2 hoµrs and subs~quently ice~cooled. A·. 

·. · ·. mixture .of H20/THF was added ,~~utiously to destroy exeess ·of LiAIH4 •. Inorganic 

. . 20 ~ait$ \VG re fittered off and the filter cake was carefully washed With dichlorometh_ane. 

The sol~en~s w~re evaporated inva~uo. The remaining oil was .dissolved in toluene · 

· and·excess. ~20 w~s .removed .. bY evap~ration oftolueoe 1.e~ving the e .. amino-1- .· . 

:. ·. ; 

. {N,N-dipropylami~ome~hyl)indan as··an oil. Yield· 7.0 g. To formic acid (98%, 18.mO 

··•··· .. · .. · ·· ·YJas. adc(ed 3, 1 ml of. acetic .acid' anhydride at a temperature just above o °C. AU of 

'. .. · 

. . . . . . . . . ~ 
. ·. 

. 

. 25. the 6-amino-1 ~(N,N~dipropylaminomethyl}
lndan was dissolved in dichloromethane 

.30 .··. 

(15 ml) and added dropwise at Q.;.S 0c .. A~er 1 h stirring at 5 °0 ethyl acetate (100 

ml) and. dil •. aqueous NH40H (100 ml) were added. The organic phase was 

separat~d and worked~up as. above leaving the title compound 1 a as an oil. The 

oxalate salt crystallized frol'Tl acetone. Yield 7.4 g. Mp; 150·152 °c. 

. . 
.. 

. 

.In a corresponding way.the following N,N·disubstituted 6-formylamino-1-amlno-

.. methylindans were.prepared: ; · ... · 

. . . ~ 

·hcHv~d Time ··.22;ie.b.19:45.· · hint Time 
. .. ~ 
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. · 1-(N,N-dimethylamioomethyl)..e .. formylaminoindan, oxalate .1 b .. Mp: ·163-164 °c 
· -6-fo~mylamin(l·.1 ~{1~pJp11ridi~o~~th~)ind~n~ fumarat le, Mp : 1as-1.90 °c 
· · s-Forrt1y1amin·~-1· ~{1 ·pyrrolidin.omettJ}'l)lndan, o~alate 1 Cl. Mp: 176· 179 °c . 

s EXAMPle2· 

. 6~.Acety~amino;.1·(N.1~,-dipropyl~l'fli.m~·m~thyl)indan,.·hydrochforide 2a (method .. a)-. 

•• • ' I' 

To a· isolution of 6-amino-1-(N,N~dipropylaminomethyl)indan (9 g), prepared asJn 

. Example 1, .in di<?,hlorom.ethane (50 .ml) was added triethyJamine (~t2 g). A solution 

· 10 .of ac~tylchloride>.(3.3.9) in dichloromethane (10 ml) was aQ(;fed dropwise at 0-10 °C. 

·The mixture· was further stirred at room ·temperat!Jre for 1 /2 hour and fin ally poured· 

• into diluted aqueous NH40H (1'00 ml}. The organic. phase· was separated and 

.· .. worked .up yieldi,~g 1 ~ .o.·g of crude title product 2a as an oil., Tl:le hydrochloride salt 

crystallized from a~etorie. Yield :- 9.4 g, mp : :212-216 °c .. 
. ' 

1~. . .. · . . . . ... : . · .... 

In a. corresponding way the following N.N~isubstituted 5;,acylamino .. 1-aminomethyl· 

. . ' indans were prep.ared: 

. 6-Acetylamino·1~(N~N·dimethylaminomethyl)indan, hydrochloride 2b, Mp: ·236~238 · 
. . . . . . . 

· .· 20 ·.1·(N,N-dipropylamlnomethyl)·6-(4~fluorobenzoylamino)indan. hydrochlorid~ 2c, Mp: 

211-220°c 

· 6·Apetyla_mino-7~hloro .. 1.,(N,N·dipropylaminomethyl)indan. oxalate 2f, Mp: 77-79 

°C (~ontajns 20-%- of S·f!mino.,7-chf.Qro-1-(N,N.,dipropylaminomethyl)indant· dioxa­

late) 

2s 1·(N,N-dipropylaminomethyl).,6~{r1'¢hylsulphonylamino)indan, oxalate 29, Mp: >300 

oc. 
. . . .. . . . . . : . . 

7-chloro-1-{N,N-dipropylaminomethyl)~6-{methylsulphonylamino)indanJ oxalate 2h, 

·. Mp: :80-84 11C., 

· s-aoetylamino.;.s.;(1 ·piperidinomethyl)~2;3~dihydrobenzothi~phene · .2i, Mp:· 126-128 

··EXAMPLES 

1 "'.(N,N~dipropylaminomethyl)-6-ureido·indan 3a (method: a) 

·.· 
· Rec~ivej Time · 2t Fe~ 19:45 ·· · P r i n t T i me -· 2 2. F e b. 2 0 : 0 0 
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I 11111\l lllll\ ml Ill Ill\ 14. 

-~ 

. . .. · . . . 
. r·· 

·. To a. Solution :of ·-~~am~no--1~.<N~N-dipropylaminometh
yl)indan -(5 Q). prepared as in 

• 

• • 0 
, I 

•t 
II 

exampleJ, in m~th~nol (10 mQ·was ad~ed acetic acid (1.3 g). A solution ofKOCN 

.·. · (3.3 g);in wat~~ (s ml) .was· ~dded drop~ise· at 0~10 °c. The mixture ·_was further 

. s. stirred :at room temperature Qver night.· Water (200 ml) and $thylacetate (50 ml) 

. . . ~ . . . . 
. 

· were added and the organic phase wa.s ~eparated and worked up. The fumarate 

··salt of th~ title compound 3a cryst~llized from ethanol. The free base was isolated 

. as a crystalline product from th~ fumarate • .Yield 1.1 g. Mp : ·101 °C . 

·10. EXAMPLE 4 . 

· t·(N,N-dipropylaminomethyl)-6-(3-phenyl-1-ureido}indah 4a (method· a) 

To a sotutipn of 6-amino.-1-(N,N~dipropylaminomethyl
)indan (4~9 g); prepare_d a~ in 

. . 
. 

. . 
Example 1, in dlehloromethane (100 .ml) was ,added phenylisocyanat (3 g). The 

. . 
. . . . . 

10 mixture was refluxed for· 1.5 hours. During reaction th~ title compound 4a crystal~ 

. lized .• The mixture w~s cooled by· ice and the precipitated product was filtered off • 

Yield 4.C> g, mp: 195 .. 201 °C • 

. In a corresp~nding way were·preparedthe following N,N-di.sut>stituted 6-ureido-1· 

· 20 ami~omethylindans·: 

1-(N,N-dipropylaminomethyl)~6·(3-
:methyl .. 1·-ureido)indan, hye(rochloride 4 b, Mp: 

18()-182 °C. 

· 6·(3, 3-dimethyl-1-ureido)-"1 ·(N,N~ipropylaminomethyl)in
dan; ·hydrochloride 4c, Mp: 

25 185·187 °C . ~ . 

.· 1•(N,N·dipropylaminomethyl)-6-(3-n
onyl~1 '."ureido)indan, hydrochloride 4d, Mp: 148-

150 °C ,, . • .. 

. 6·(3-cyclopentyl· J :urei~o)-1-(N,N-dipropylaminomethyl)in
dan, 4'. Mp; 136· 1.~8 °C 

.·. 30 EXAMPLE 5 

3-(N,N·dipropylarninc>rn~thyl)·5.
;formylamino-2i3-dihydrobenzothio

phene, oxalate Sa 

. (method. a) ... : ·, 

'·. 

The. starting m~terial,. 5-amino-2,3-dihy
dro~N,N·dipropyl~-benzot

hioph_enecarbox-

. . . . . . . . . . 
. . 

',· . . ~ 

. . . 
. . . 

·Received Time · ?2. Feb.19:45 Print Time·· ·22.Feb.20:00 
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. . a~ide, . w~s·. p~~pare~ according to . the methods in .. EP Pat •. No 88-301073 

·cA1·~0(9).:75302y· (198~)~ J.Amer.c;he~.s~
c .. 1948, 70, 1955 and J.Chem.Soc.(c) 

... 19t;7, 1899. To a solution ofthe c~rboxamlde (10 g) in THF (200 ml) was added 

. . . ·. . ~ 

. ,. 
. . . . 

LiAIH.4 pellets .(3 x .1 g) ·and .the mi_Xture was .gently refluxed for 2 h. Excess LIAIH4 

.. 

s · was .destroyed by ca1Jtious1y· ri_dding a 10. % solution of water !n THF (25 ml) at 20 . 

. ·· 
0 0. Inorganic salts were filtered off ~nd the solventS. were evaporated .in vacuo. The 

rem.aining· oil (7.0 g)wa~ used without further purifica~ioo. To the thus obtained 

crude· 5-amlno.-3-(N1N-dipr.opylaminometttyl).,2,3.dihydrobenzothiophene in toluene 

(50 m_l), 98% formic acid (20 ml} was added. Toluene/formic acid was gradually de-

10 stilled off until the temperature reached 130~ 140 °C. Then the mixture was poured 

.. onto diluted aqueous NH40H {2&0 ml} and ethyl acetate (100 mJ) was· added. The 
. . 

. organic phase was separat~cl: and worked up. The title compound Sa was purified 

. . ·. . 
. 

. . ·by column ~hr~mat~graphy on silica gel.(elutedwith~ o/c,. triethylamine in a 1:1 

mixtµre ·of dlchlorome~hane and ethyl acetate). A crystalline oxalate salt was 

•. 1s, -o~inecJ from a·15·3 $olution of ethanol in aeetone. Yield: 2.4 g. Mp: 135-136 °0. 

· In a qorrespondihg w~y"the following N,N~disubstituted 3-amil;'lomethyl-2,3-dihydro-

.· benzothiophene'was pr~pared: ·· · · . . 

. 3~[ N-(2~phenylethyl)-N~p ropyl•m inom ethyl]-5 ·formylamin omethyl~2. 3-d ihydro-

20 . bet'lzothiophene; 6b, isolated a$ an oil . . . 

6-acetylamino"'.1 ~(1 ~piperidinomethyl)indati,oxalate Sc, Mp : .. 158-1eo.°C 

... 

EXAMPLES 
. . ~ . . 

' ... 

· ·. : 1 .. (N,N-dipropyJaminomethyl)-6 .. (4-fluo.r9benzylamino)indan, oxalate 6a {met~od e) 

25 

To a solution of6-aml~o-N.N-dipropyl:-1-indancarboxamid
e (10 g), prepared as in 

. Example 1,· and triethylarni~e'.· ( 4.2 _gpn :dichloromethane f1s ml) kept at -5 ~c \Vas . 

added. qropwis~: ~ solution of 4-fluorobenzoylchloride (6 g) in .dichloromethane (~O. · 

·· ·ml). The tempEm1ture was $lowly raised to roomtemperature. Water (200 ml) was 

~ . added and'.the ~rgaF.lic phase was worked up leaving ·16· g of the crude 4-fluoro-

. benzoylamine>.deriv&ltive as an oil~.A sm$11 sample was purified and crystallized. Mp: 

. ·13~:00. To a susp~~sion of LiAIH4 (1 g) in dry THF (50 ml) was added the purlfied 

·· 4 .. flµorqbenzoylaminQ derivative (3 g) and the mixtu.-. was. gently refluxed for 1 · 

. 
. . ·. . . . 

.Received.T.ime .. ·· '·22. Feb, 19:45 Print Time 22. Fet 20:00 
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tiour. After cooling,· ~xcess Li,l\IH4 was destroyed by cautiou~ly adding • 1 o % solu­

.. · .tion of _water in Tt-:JF (1.5 ml)at 20 °C. lnorganic salts were filtered off, the filter cake 

. Wa$ .thouroughly· ·\\'ashed with di9hlorQmethane. (2 x 50 ml}, ~d the solvents evapo­

. rated leaving the crude title compound 6a as an oiJ. The oxalate salt (1.5 mol oxalic 

s .· acid/rriol title compound) ~rystallized from acetone. Yield 1.1 g, mp: 1.35~140 °0 

·--.EXAMP.LE7 

· 5~aoetylamino-3-(1·piperidinomethyl)~2,3-dihy
droben:zof~ran, oxalate 7a (method a) 

· · 10 . 3-Benzofurancarbo>CYlio acid: 

To a solution of .ben.zofur~n (75· g) in chl6roform (600 mf} was added dropwise a 

solutiori ofbromine {41 ml).in thloroform (150 m1) at -10 °c. The temperature was. 

s_(owly.allow.ed to.reach _room tGmperatu~ and chloroform w~s evaporated in vacuo, 

leaving the crude 2;3-dibromo·2,3·dihydrobenzofuran as a crystalline product whiQh 

15 was used without furtherpurification. Yield: 171 g. To ttie c;iibromoderivative (147 g) 

. in ethan_ot(SOO ml) wae added a solution of KOH (59 g) in ethanol (~00 ml). The :mix­

. ture. was refluxed for 2.5 hours~ A~er cooling to rooin temperature the. mixture was 

- . . . 

•" 

. poured onto. water andextr~ct~d with ethyl acetate {2 x·soo ml). The combined orga-

nic phases were worked-up and the 3-bromob~nzofuran was subsequently purified 

•· 20 . by elutiqn through silica gel using n.,heptatie as the eluent. Yield 51 g of a semicrys-

. talline product. A $Olution of ~II. o~· the thus obtained 3-bromobenzofuran and CuCN . 

· · · (33 g) in N-rnethyl·2·pyrrolidinohe (350 ml} was heated at 190 °C under N2 .. With 1 

. . 
' 

· hour intervals was added further.CIJCN (3 x·4.5g). The mixture was poured into: a 

solution of FeCls-6H20 in water (610 rnl} and concentrated· hydrochloric a~ld (156 

2s ml) whH~ ~till hot. The resulting. mixture was stirred at 6.0 °C for .1 hour and ~ubse­

quently poured onto ice/water (5 I). Extraction with diett\yl ether (3 x-300 ml) and 

.. . . . . . . . ; 
. 

working-up of the combined organic phases. afforded crude, crystalline 3-cyanoben­

~ofuran melting at 76-82, ec. Yield : 34_ g. The 3-cyanobenzofuran .was dissolved in 

a mixture of acetic aci~:conc. H2S04:water 1 :t:1 (660 ml) and refluxed for 3 hours. 

30 . After coolin_g water w.as added an~ the 3-benzofurancarboxylic acid was finally ex­

. tracted with diethyl ether (3 x 200 ml} and worked-up. Yield: 37 g. Mp: 152-156 °C . 

. 3-(1-Piperidylcarbonyl)l:lenzof
ur~: . 

: Recei.ved Time· ··. 22. Feb.1·9:45 ·. Print Time· 22. Feb.19:59 
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· :A ~ixtLire ofa·l)~nz:ofurancarboxylicaol
d (15.g), N,N·dimethylformamide (2 ml), and 

· thionyl chloride (25 ml) indi<:hloromethane · (200 mli was· .refluxed for• 5 hours. 

. . . 
'• ., ·. : 

. . . . 
.· . 

. Volatile rriaterial\vas ·evaporatecUn vacuo and .xcess thionyl chloride was removed 

· . ~y evaporation· twice:with toluene •. The thus.obtained 3-benzofurancarboxylic acid 

s chloride. was .di$sol~ed in· dichloromethane {100 ml) and added dropwise to a 

·•·. solution Qf piperidine (21 ;4 gf in methyJenchloride (1 o·o ml) at .o-s °C. The mixture 

. . . . . . . . .. . . . . . 

. was further stirred at room temperature for .1 ~our. After washing with water and . · 

brine; respectively, the. organic phase was worked-up ·as·. above.· Tt\e crude 

.. piperidino derivative was further purified by .column chromatography on silica gel 

10 . (~l~ted with a ~ixture of ethyl acetate/heptane 3:1} yielding 6 .. 7 g of the pure title 

. . . . . . . . . . . . 

compo1.Jnd as an. oil . 

. · :i'."(1.~Piperidylcarbonyl)-2,3·di~ydr
obenzofuran: . 

. To-a·~olution of .3~(1~ptpe_ridyi~rbonyl)benzofuran .(6.7 g) in methano1_(150 ml) kept . 

. 
. . 

. 

· · 1s . at 35-50 °~ were added srriall portions· (in total ·3 g} of Mg tu~tngs during. 5 hours. 

·· After stirring for an.other hour at 50 °0 the mixture was. poured onto _an aqueo~s 

. . solution· of NH4CI. The aqueous sollJtion was extra~ted with .·dic~l()romethane (2 x 

· 200 ml). The CO:mbined organic phases .were worked-:up yielding 6. 7 g of the title 

2,3".dihydrobenzofuratt derivative as ~n oit · · 
. . 

·' .. · . . 

20. 

5-Nitro-3-(1-piperidylcarbc>
nyl}~2,3-dihydrobenzofuran; 

- . 
. .· 

. . . 

· All oUhe 2,3-dihydr9benzofuran. derivative from above was dissolved in trifluoroa9e-

. tic acid {~5 ml) and cool~d to 1 o 11c. 65 % aqueous HN03 4.3 ml was added 

· dropwise beiow .1 O °C. Tf'le soiution which had turned. black. was immediately 

2s . poured onto ic~ a·nd extracted with ethyl acetate (2 x 50 ml). The combined organic 

.· ptiases were waehed thoroughly with an aqueous Na2C03 solution (2 x 25 ml) and 

·: fin•llY with bri~EI· Work·up o(the. qrganic phase afforded 6.4 g of crude 5-nitro 

deriv~tive as: arf oil .. .Further purifigatfon. by column chromatography on silica gel 

·(eluted with ethyl acetate/heptane 3:1) yielded 3.2 g_ of pure 5-nitro·3-(1 ·piperidyl­

. .. ao · carbonyl)-2,3-dihydrobenzofuranwhlch crystallized upon standing. Mp: 108·114. 0 c. 

. 5-Am1no-3-(1 ~piperidylcarbonyl)-2,3-dihydrobenzofuran: . 

. To a sollrtion of an o1 the 5-nitTQben:zofuran in 90 % eth.anol(SO.ml) kept at.reflux 

. . 
. . 

.. 
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··· ~•re added small portions 9f.fe poWder (in total 2.5 g) an~ concentrated HCI (in 

t()tal. :0. t ·ml) during 1·0 min.· The mixtur$ ·was refluxed for. another hour. The 

.. inorganic prec:ipitates. were filtered .off and. the mixture was'. p_oured onto brine and 

· ·ethyl ac~tate (250 ml). _work.-up of the organic phasE;l afforded 1 g of crystalline 5-

.. : s aminobenzofuran derivative. . .· 

·· . _· 5~Acetylamino-~(1-piperidinogte~yl)·2i3-di~ydrobenzofuran1 oxalate 7a:: 

· .·The 5-amlnobenz~f~ran derivative (1 g) dissolved in dry tetrahydrofuran (THF) was 

· •• .· addeddropwise to a-soluti.on of LiAIH4-_ (0.5 g) in dry THF (30 ml): The mixture was . 

10 · refluxed for 2 hours .. After cooling on an ice bath excess LiAIH4 was hydrolyzed by 

·· addition of aqueous NaOH solution (0.5 ml 15 %). Inorganic salts were filtered off.· 
. . . . . . . . . . 

The THFwas· evaporated in vacuo and the remaining visceous oil was dissolved in ' 

d_fchlorometh~ne (100 ml).· After drying (anti. MgS04). t_he· dichloromethane was.· . 

evaporated leaving 0.7 g of. crL1de 5·amino·3·(1-pipe~idinomethyl)~2,3-dihydro-

. 15 .. ben~ofuran, which was. used without further purification. The S·amin.o group was 
. . 

. 

· . acetylated. according to· the method in EXAMPLE 2. The titl~.compound 7a ~rystal-_ 

lized as the ox~late saltfrom acetone~ Yield 0.15 g~ Mp : 144-150 °C. . 

EXAMPLES .. 

·· ·· · 20 Resorution of c,ompo~nds 

' 
· ( .. )-6-~cetylamino;.1-(N,N'."dipropylamlnornethyl)inda

n, hydrochloride 8a 
. . 

To a solution of ~Acetylamino~1.;(N,N-dipropylaminomethyl)ifldan (36.5 g) prepared 
. . .... · . . . 

. as in Exampie 2, in. ~cetone .was added (S)·(+)-binaphthyl-2,2'-diyl hydrogen 

. . .25 ·· phosphate ((+)·BNP) (21.2 g) at reflux. The mixture was cooled and left overnight in 
' 

' 
' 

·a refrigerator. Th~ precipitated crystalHne product was filtered. off and the solution 

wasused for the prep~J:tition ofthe:other enantiomer Sb. Recrystallization from a 

2:3 mixture of m~thanol and -~thanol afforded 30 g of the {+)·BNP salt. Mp : 257..;250 

·"C. [~][) = +293. 1°. 'The free base of the title compound Sa was isolated ( [ab =~ 

30 84!9°) and. subsequently crystallized as the hydrochloride salt from. acetone. Mp : 

236-238 ~c .. [aJo = •51.3°. 
,. . . 

· . (+)•e:A~tylamin.~:1-(N.,~~dipropylaminomethyl)indan, .h~drochloride ab 

·.·. ··• 
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·The acetonesolution fromabovewas.pouredlntowater (300 ml) and made alkaline 
. . 

· ·· .. -by add,tlon of aqueous diluted NaOl-f. Extraction with ethyl acetate (2 x 150 ml) and 

. ·.subsequent crystallization of the (-)'.'BNP salt from· a~tone/metha.nol · (1: 1 )·. Yield: 

· .· 24.0.g, mp :·251:260 °C, [tt]o ~ -29~.9°. the free. base was isolated as above ([o:b . 

5 = +84.9°) and subsequently converted into the hydr~chloride salt. Yield • 10.3 g, 

· mp: 236·23~- 0c,· [ab =+54.3°~ ,. ··. . . . 

. .... . 

·.•. 

CQmpound 2b was, resolved in. a ~orresponding way using 0,0-ditoluyltartaric aoid 

· · as t~e ·res.olving agent ; · · 
. . . . . ·. 

10 (-)~6.;Acetylamino·1-(N,N-d.imethylaminomethyl)indan, isolated as ao oil Sc 

(+)-~Ac~tylamino• 1-(N,N~dimethyl~inC>methyi)ind:an~ i$0lated ~ an oil, ad· 

· .. · pqmpound 2i W~S resQIVed in: a corr~~p_ondJng. way. using 0,0.;dltoluyltartario acid 

· ·as the re~ol_ving ·agent": . 

1~ . ( ~l-6-_acetylami~Q-1-(1 :·piperldinomethyl)inda_n, ( +)..;O,O·di(4-toluyl)·D·tartrate 8e, 

· Mp:.144-1.47 °C. [aJo·=··+s9.2 (The free base was isolated as.above ( [<X]o = -46.8°) 
. '.· •. . .·. ··. . .· . . . . 

. . . . (+)~6-acetylamino-1 ~<~ -piperi~inomethyl)indan, (-)-O,O-di(4-toluyt).;L~tartrate Sf, Mp: 
·. . . . . . . 

141--146 ~c.t~]~·= ~56.3° (The fre~ base was~isolated as-above ([a]o = +50.7°). 
·. . .. ···' ,·, . . : ·.. .··· . . . . . . 

: . , . • I .. ~ 

20 . EXAMPLE 9 . . 

. · ~>~ and ( + )·6~A1'11irio· 1.;(N,N~dipropylaminomethyl)indan · 9a. and 9b. 
' .. 

. : ~ . . . . ·' .·. I . . 

.· · Compounds .8a and 8b were hydrolyzed to the corresponding stereoisomers of the . . 

··e-aminoindans, resp~ctively_: . . . 

. . 25. A.so!utio~ of (-)~e .. A~etylamino-1~(N,N·dlpropylaminomethyl)lndan (8.4 g) in 10 % 

cone~ hydrochloric. acid -~"-· methanol (100_ ml) was refluxed for 8 ·hours: The solvents· . . · 

· . ·.·_were evaporated and.the.rem~ining oil was added to diluted 'aqueous NH40H (pH > · 

• 9) and e~ractedwith .. ethyl acetate {2 x 100 ml). The.organic phase.was worked up· 
. . . . . . . 

. . leaving th~ (·)-compound 9a a$ an oil. Yield: 6.S g, [etb =-81.3°. 
. . . . ~ . . . . . . 

.. 
. . . 

In a corresponding way from Bb was prepared ·: · 

.... . ·, ( +)~S~Amino-1 ~(~,'N~dipropyla_rninomethy1)in~an 9b, [«]o ·=+81.4° .•. · . 
. ·. . . 

'.· 
:·· ..... · ... 

. . : . 
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In 11 similar way;.:compounds Sc, 8d, 9e and· 8f were hydroiyZed to : 

. (·)~~Arnino-1..:{N~N~diroethytaminom.ethyl)i~dan
 ~c. isolated as an oil 

: . . . .. . . . . . . -

·. (+)~6-Arnlno~l"'.(N,N-dimethylaminomethyl
)indan 9d, isolated a$ an oil 

. . . 
. 

. 

· · (~)..S~amioo~t7(1 ~pipE!ridinomethyl)m~an 9e, isolated as an oil . 

. s ·.. ( -1+~-am(n9-1 ·(1 ·pipe~ldlnomet~yl)indan Sf, isolated as an oil 

EXAMPLE 10 

. 
. 

. 

The following resolved derivatives were· prepEJ.red fr~m compounds 98 - 9f using 

10. standard ecylation procedure$.as described above: . 

·(·)·f~{N,~·dipropyJaniinom~thyl)-S~formylaminoi
ndah, oxalate 1oa, mp: 149~151 °c, 

[aJo =-44.0°. · 
.·· 

. 
.. . . . . . 

. . 

(+)-1-(N,N-dipropylaminom
ethyl)~-formylaminoindan.

 oxalate 10b. mp: 152-154 °C, 

. [cx]o·=+43.e0 .: - ·. . 
. 

1s ( • )-6·( 3;3-dimethyl-1 ~ureido )• 1-(N. N-<tipropyla,minomethyl}indan,hydrochloride1 Oc, 

· mp:.180·182 °C, [ab =-49.2° . 
. 

. 

(+)~-(3,S..dimethyl-1,..ureido)~ 1 :..(N;N~dipropylaminomettiyl)inda
n.hydrocnloride 1 Od, 

. , .• , r • 1. I ·. . ,.
1 

:. 
.• ', . . . 

, .. 
• •. 

· mp: 180-182 °c, [ab =+46~8° •. 

. { .. )-6·[3~( 4-fluorophenyl)·.1-ureido ]-1 "'.(N ,N·dipropyla!Tlinomethyl)indan. 1 oe; mp: 200 

. - : .· . ~. 
. . . : . . . . . . . . 

.· 2p . °C, [a]o =~68.5~ .. · · .· · · .. 

· (+)-6-(3-(4-:-fluoropt\enyl);.1-ureido]-1-{N,N-dipropylam_inomethyl)indan, 101, ·mp: 200 

~c. [a]o :::+69.8°. . 

·. (·)-1•(N,N-~i"'.'et~ylaminomethy
l)-&formylaminofndan, oxalate 10g,mp: 167-175 °c, 

·. . . .· 
. .· 

. 

[<X]o ~.-57.,4~. .. : ·. :· , : 

2s (+)·1.·(N,N-dimet~yiaminomethyl)--
6-f()rmylaminolndan, oxalat~:r 10h, mp: 161~171 · 

· °C. [ab ·=-+59.5°~ · . 

(·)-6 .. formylamino~l-(1-piperidinomethyl)indan
, ox,Jate 10i, Mp: 153~160 °c. [a]o = 

.··-47.3° 

·(+)-6-Fo.rmyfamino~1·(1~piperidinomethyl
)in~an, oxalate 10j~ Mp:. 161~164 °c. [~lo-=. 

3Q +47A •. 

:·:. •. 
..·. ·.· . 

. . ,· ·' 
. . 
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. EXAMPLE .11 

· (i) 6·Acetylamin~~5"'.Chloro• 1 ".(N,N~dipropylaminomethyl)inda~~ oxalate 11 a . 

(tr'ethod t): . 
. ·,, 

· ... 

s. "ro'a s.olution Qf 6'..acetylamlno~1~(N,N-dipropylaminomethyl)indan 2a (3.0 g) in ace­

ti(: acid (15 ml) ~as added S02Cl2 (1.5 g) in on~ pooion. The temperature r~ised to 

: 65 °c. After ~iri-ing"· at room temperature for 2 hours the· mixture was ,poured into 
. . . 

· · diluted aqueous NH40H and extracted with diethyl ether (2 x 50. ml). The combined 
. . . 

· · organic phases we~. worked up and the title compound 11 a was purified by column 
. . . . . . . . . . . 

io chromato9raphy>on. silica gel (eluted with ethyl acetate/heptan~triethylamine 40: 

. ·.· 60:3).: The. oxalic acid salt crystallized from acetone. Yield: 1.3 g, mp: 112;.174 °C~ 

·The . enantio·rners. ·of 11 a were prepared from the acetyl derivatives Sa and Sb, · . 

. re$pectively, by chlorination· as described above : . 

15 (-)-6-Acetyl.amino~s-chloro-1-(N,N-dipropylaminomethyl)indan, oxalate 11b, Mp·: 

188-1.94 °c. [alo --35.4°. · 

.. (+)~6-A.cetylamin()·5.,chloro~1~(N,N-dipropylaminomethyl)indan, .oxalate 11c, Mp : 

190~195 °C~ [«]o =+39.7°. 

20 . (ii) 6-Acetylamino-5-bromo-1.,(N,N-dipropylaminomethyl}lndan~· oxalate 11 d 

· To a .solution of 6·ac:etylamlno-l-(N,N-dipropylamin9methyl)indan 2a (5.0 g) in . . . . ' ~ . . . . . . . . . ; . . 

· acetic acid (50 ml) was add.ed: dropWise a· solution of Br2 (1 ~a ·ml} in acetic acid at 

· 50-55 °C. The. ~ixt~re was s~irre<:I at room temperature overnight. The mixture was 

.. as .pou.red.into. w~t.~r(ethy( acetate, the organic phasewas -~epa~ted and washed with .. 

Na2$20a (1 % aqu~ous .solution). After work!ng up of the organic phase, the remain­

. ing oil cont~ined arather high proportion of uri~acted startin_g material and the title 

compound w~ i~~lated ·from the_ mixture by column, chromatography_ on silica_gel 
. . 

(eluted with ethytacetate/heptane/triethylamine 40:60:3). The oxalic acid salt of the 
. . . 

30. title ·pampound 11d crystallized from acetone. Yield : 2.0 g, mp : 156~159 °C. 

. . . . 
'• .. . .. 

EXAMPLE 12 · , : , 
. . 

6-Acetylamino-.1-{N•methyl~minomethyl)indan, fumarate.1 ~a {method g) 
·. '• · .. 
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· · .. · ·To a solution of e~acetylamlno-1-(N,N.-dimethylaminomethyl)
indan 2b (54 g) in di-

·=-. ·:' • .... ·' j··.·.· .; .· ... : ·. . .. · .? . . •. . . . . 

. oxane (1 L) a solution of 2,2,2-trichloroethyl chloroformate (46~7 g)·in dioxane (200 

' .· . . . '.' ., . . . . . '. . _: . . .. 

ml) w~s c;1.ddeddropwise·at·50· 0 c.:fhe.mixturewas·sµbsequently kept at 50-60 °c 

5 .. for'.0.5 h. The,; S~
0

lvent Was .evaporated and the ~arbamate w~ purified by filtering 

. . . .. . .• 

. 

through silica (~luted ·with .ethyra.cet,~e)~ Yield of the crude carbamate as an oil: 

. ,, . . . . . 

· · 89.7 9~ To a solut!c:m .. of the thus prep~red .carbarriate (45 g) in 90 .% ·aqueous acetic 

· .··acid. (575 ml} Zn. (84 g) was· added' In small. portions a~ 30-40 ~C. After stirring for 3 
. : 

. . . . . . : 

h exc~ss Zn and .Zn salts w~re filte~ed off. Water (2 L) was· added and extraction 

10 with diethyl ether (2 x 200 ml) removed neutral products. The ice cooled H20. phase . 

w~s made alkaline .(pH.> 10) by cautiously adding NaOH. Extractionwith dichJorome­

thane (4x1so mlfand subsequ~nt w~l-k-up yielded 14 g of the titte compound 12a 
.. 

. . . .. . . . . · . 

. as an oil. The fumarate salt crystallized from ethanol. Mp: 176"".178 .. 0 0 . 

. 10 EXAMPLE 13 

.. · 6.-Acetylamino.; 1~[N·(4~cyclohexylb!Jtan-1-yl)-N-mtlthylamino
methyl]indan, sesqui-

. · oxEa)ate .13a (methQd dl . . · . 

·.. . . . . . . . .· . . ... . . . . . . 

A mixture of 6-Acetylamincrl-(N~methylaminomethyl)inda~ (1.5 g),. 4~cyclohexyl- . 

. 20 butan-1Mor mesylate (2.5 g); pota$sium car"tJt?nate (1 .4 g), and a crystal of potassivm 

. iodide in MIBK. (80 ml) were refluxed for 5 h. After cooling inorganic salts were 

·filtered ()ff and the.·solvent evaporated in vacuo. The remalni.ng oil was subjected to 

· colu.mn chromatography on Si02 (eluted with·ethyl .acetate: heptane: trlethylamine 

· ···.·.· 80;20:4). The fr~e base of. the· title compound was isolated as an ·oit The sesqui- · 

· 25 .oxalate of 13:a crystallized from acetone. Yield 1.6 g Mp: 145-155 °c 

.. In a porresponding waywas preparedthe following N,N-disubstltuted de~ivatives: 

6·Acetylamin()· l-·[N~methyl~N-(4~phenylbu.tan- i •yl)aminom~thyl]indan1 . sesquioxa-.. 

late 13b. Mp: 121-'12i°C. 

· 3Q 6~Acetylarnino~ 1·[N·[4-(ind91-s~yl)b~tan-1 ".'yl)·N.;methylaminomethyl]indan, o:Q.late 

~-Aeetylamino-1 ·[N··[2-{.2:-.imidaz91idinon-1-yt)ethyl]-N -methylaminomethyl}indan, .. 

. • . sesquioxal~te 13d. ~p:.1~158 ~Q; 
.. ·. ·~ · . 
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' 
·. _·· 6-Acetylamin~-1-[N~t2~[3-(4-fluorophen

yl) .. 2-imidaz~lidlnon-1 -yl]ethyl)-N-methyl­

aminomethyl]in.dan, sesquioxal~te 13e. Mp: 109 .. 114· 0c. 

· · · · •·• 6~Acetylamino· 1··[N:[4-(3-cycloh~xyl .. 2'."iniidazolidinon-1-Yl)-1-butyl]-N-methylamino- : 

. 
. . 

methyl)indan, St!squJoxalate 13f. Mp: sa-101 °C. . 

s 6-Acetylamlno-1-[N-methyl~N-(3-(3 .. phenyl~a ..
 imida~olidinon-1-y l)-1 ·propyt]amino-

me~yl]indan, ·oxalate 139~ Mp: 191-194 °C. · . . . . ·. 

· 6".A9etylamino-1·[~-[4-[~( 4~fl
uorophenyQ·2~imidazotidinon-1-yl

]-1 ·butyl]_-N-m ethyl-

aminomethyl]indan, oxalatEf13h~ Mp: 102 .. 106 °C. . . 

· 6-Acety~min9-1 ~[N-[3-(3-cycloheXyl-2-imldaz
olidinon-1-yl)~1-propy~-N-methylamino­

. 10 methyl]indan, se~quioxalate, hemi_hydrate 13i. Mp: 108-115 °C .. 

·· 6-Acetylamino-1~[N~[6·(3-cyc,lopentyl~2-imidaz
olidinon-1-yl);.1 :-hexyQ-N~methylamino-

methyl]inctan.-s~squio~aJate, h~m
ihy~rate· 13j. Mp: 87·$}3 °c .. ·· 

: · 6-Acetylamino-·1 ~[N-[ ~(2·imidazolidinon·1 ~yl).o.1 ~butyl
]~N-methylaminomethyl]indan, 

. hemifurnarate .1~k. Amorphous freeze dried powder. . . 

· 1s · 6-Acetylarrino.;1 iN-[2-(3{2-propyl}2~midazoloinon-1;.y
r)ethylJ-N-niethylaninomethyl]tn- · 

· ·. · · dan; sesquiQxalate; 131..MP,:151;.154 °c. · 

. EKSAMPLE 14 , .. .· . 

6-{N-acetyl-N-ethylarnino )-1 ·(N.1N·dipropylaminotnethyl)indan; ·oxalate 14a (method 

20 _a). 

· A .solution of the free ·base of _oorripound· 2a (5.0 g) in dry THF (25 ml) was added 

dropwise to a ~uspensi9n of 1 g LiAIH4 In dry 50 ml THF at ·20~25°C, The mixture 
·. . 

. 
. 

was refl.uxed for 2 hoiJrs~ excess LiAIH4 was destroyed by cauti~usly adding 2 ml di· 

. 25 ·luted aqueous NaO,H S(?IUtion .. :lnorganic salts were filtered-off and the crude 6-ethyl­

. amino-1~(N,N-dipropylam!m~me
thyl)indan was isolated as.~ viscous oil. upon eva­

poration of the solvents~Yield : 3~0 g. All ~ff the thus obt~i!'led ethylaminoindan deri-

• , 
J ' , • . 

: 
I 

, 

vative was dissolved l.n 60 ml dichloromethane $nd 2.3 ml triethylamine was added. 

The mixture was cooled to O"C. ~d a solution of 1 ml acetylchloride in 1 O ml dlchlo­

ao romethane was added dropwise at 5-1 O °C. The mixture was stirred f()r another 

·. hQur at room temperature. Water .(100 'ml) was added and the organic phase \\'as 

. s"bsequently separated and worke.d up. The_ remaining oil was dissolved In acetone 

and oxalic .acid was add~d. The oxalate salt of the title compound 14a crystallized 
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·and was filtered.off ~d dried in ·vacuo~: Yield: 2.5 g. Mp: 129-130 °c . 

. .. The following compound.was prepared in.a corresponding.wayusing compound 1a 
·· ·as: ~arting m'-terial ·~ · ·· · 

5 .. 6•(N-acetyl-N-methylamino):1-(N;N-dipropylaminomethyl)indan, oxalate 14b, Mp: 

126~129 °~. ·.· · ··. ·· 

PHARMACOLOGY . · . . . . 

10 .· .. The compound~ of FormiJla. I ·have been_ tested. according to ~stablished and 
. . . 

. reliable pharmacologicaf methQds for determination of the affinity to the 5-HT 1A 

. receptor and: for detemir1ation of _the in vivo_ agonistic effc;tcts .. of the compounds with 

·re$pectto said r~ceptor.'rhe tests.were as follows: 

1s tntiibltie>n of aH·S·OH-DPAT Binding to Serotonin 5.;.HT1A Rec~ptors in Rat 

. Brain in -vitro. ·· 

. . .· . : . 

_ey' this· method toe inhib.iticm by ~rugs •. of the-binding of tf'le s~HT1A agonist 3H-8-. 

·. _. .·. OH".PPAT (t nM) ·to.5-HTv~ rE!.ceptorsln me~pranes from ratbrain minus cerebel­

·:_ 2Q turn is .determin~.d lri ·vitro • "Accordingly, this is a test. for •ffinity. for the 5-HT lA 

receptor .. 

. . ·-PROCEDURE . . 

·Male Wistar (MoJ:Wist) ··rats. (125•250 g) are sacrificed and the brain is dissected 

~ and weighed. Th• braJn 'tissue ,minu~ cerebellum· is· homogenized (Ultra TurraX, 20 

. ·• sec) in 1 O ml of ice cc>ld 50 nM Tds buffer ·pH 8.0 (at 25 ~C) containing 120. mM 

. NaCl, 4 mM CaCl2 and 4 mM MgC.~. The, homogenate Is centrifuged at 20,000 g for 
. . . . 

·10 min at 4 °Q. Th~ peflet is.'1Qrnogenized in. 10 ml of buffer and incubated at 37 °C 

for 1 o min. The h~mogenate is cen~rifuged as above and the pellet is homogenized 

30 in 100: vol (w/v) ice cold buffer containing 10 µ.M of pargyline .. 

Incubation tub~s .kept 0.'.1 ice ln · triplica~e reeeive· 100 µI of d·rug. solution in water (or 

water.for total binding) ~nd .1000 µI .pf tissue suspension (final tissue. content 

·corresponds to.· 10 tng.origi.nal ·tissue)~ The. binding "xperiment is initiated by 

., 
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~cidition. of 100 -jll of. 3H-8-0f-t~OPAT (final_ concentration. 1 nM). and by placing the 

.t ... bes in a 37 °C \llfater bath. _After incubation for 15 min the samples. are filtered 

... Onder vacuum· .{0-50 ml3.ar). thraugh Whatman GF/F filters (25 mm). The tubes are 

rinsed with-5 mtice.coJd ~.9% NaCl which is then· poured on the filters. Thereafter, 
. . 

s the filters· are ··washed with 2 x 5 ml 0.9% ·NaCl. The filters are placed in counting 

vials and 4 ml of appropriate scintillation fluid (e.g. PicofluorTM15) are added. After . 

. shaking for 1 h :and storage 2 h -in the (:lark t~e contentofradiQactivity is determined 
. . .. .: . . .. 

by liquid scintillation counting. Specific binding 1s obtained by. subtracting the 

... nonsPet;ific ~indi~gJn the.presen~ of 10 µM ofS-HT. 
. . . . . . . . . 

· 10 · -For determin~tion of the inhibition of.binding five concentrations of drugs covering 3 

decade~ are used .. . 
The m~asured. cpm · are . plotted against drug concenJration on semilogarithmic 

· paper, andthe best fltting:s-shaped o~rve is·drawn. The lCso-value i$. determined as 

· th~ concentration, at which the· binding i$ 50% of the total binding in control 

1s . samples minus the. nonspeclfic'binding in the. presence of 10 µM of 5-HT. 

3H-8•0H~OPAT was' obtained from Amersham International pie., England. Specific 

activity approximately 2_00· Ci/mmol. 

•OH DPAT Cue Agonlsme it;t·Rats 

20 ... · 

25 

This.test model i$ used to deterniine the agonist effects of a test compound on 5-· 

. HT1A receptors in vivo. A related- method is described by Tricklebank, M. D., et al, 

· Eur. J. Phatm~eo1.,·1aa1~.-133, ~7~56; Amt, J.:Pharmacology & Toxii:ology, 19S9~ 
' 64, ,165~ . 

PROCEDURE. 

Male Wlstarrats are''trainedto discriminatc;J betwee~.8-0H~DPAT (0.4 mg/kg, tp., 
· 15 min: pretreatmentr-~nd physiological .,aline in operant chambers equipped with 

two.re~ponse leve~.· B~tweenthe-levers a· dipper is placed, where ~ter rew~rds .. 
30 . (.0.1 ml) are pre$ent~d. The rat~ are water deprive(j for at least. 24 h and work in a 

fixed ratio· (FR) schedule (final F~32). ··.· . . . . 

Recel.ved Time· 22. Feb.19:45 . Print Time 
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. · Following 8·0H~DPAT. administration re~ponding is reinfo.~d only on a designated 
. . . . . . . . . . . . 

I 

(drug) leve.r, where;;is responding on the opposite lever has no consequences . 

. Following saline:administration responding is rein.forced on the lever opposite to the 

· dnJg lever. Drug and saline trials alternate :randomly between days. The level of 

5 discrimination occur.acy is expressed. as the. per cent drug responses and is calcu-

. lated as the number-of correct responses x100 divided by. the sum of the correct · ·. 

and incorrect responses before the:first r~ward. The time to.the first reward is aiso 

recorded as a measure of reaction time. When. stable accuracy (mean correst 

responding = 9o%i individual rats at least 75% co~rect resp.onding). is obtained test · 
. . .. . . 

10 sessions ·areJnclud.ed between·training ·~ays.Test compound :i$ injected s.c. usually 

30 min or 45 .min,· respectively, before beginning of the testp The test trial is termi-

, nated when a total of 32 responses· ;ire made ~n either lever qr when 20 min have . 

·etap~e<;I. No.·reward ls given ·and.the rats have free ·access to water for 20-30 min 

after the test.The: effects are.expressed as per cent drug responding. Only results· 
•, . ,. 

. .· . . . 

, s from rats making at least 1 O responses on one lever are included in data analysis. 

· Furthermore, · only test .sessions in which at least half of the rats respond are 

· in~luded; 

: Th~ per.cent inhibition of drug respc:>nse obtained for .each d()Se of test compound is · 
._,· .·. .· . . . . . . 

used to calculate E[)so values by log-probit ~nalysis. 

. . 

. The results obtained will appear from the following Table 1; 

· The known _5,.HT 11' receptor ligands 8-0H OPAT and. buspirone were included in the 
. '· . 

tests for compari~on: purposes. 

25 

'· 
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Table 1: Pharm'acotogi~al Test D_ata 

· Compoun.~ N.o. 
.· .5·.-

3H ~OH DPAT binding _ _ . 8-0H DPAT Cue Agonism . 
.. __ ·: :· .. JCso nM - - . EDso µM/kg .· 

.. -

· .· 1a : 4..1 
1b 110. 

10 . 1c 42;: 
1d 

: 
19, 

:2a.-- ·• o.se 
2b 25. 
2c 5.1 
·2f 

,' ... 
·340~ - 16 

2g 16. 
2h 2000 . 
2i 6.3 

3a Q.56 
20 4a - 80. 

4b 6~6 
4c 10. 
4d ·170 .. · 
4e : 170. 

a~ Sa . . ·~ .. '3.4 
5b 60~ 

.. Sc 6.5 
.. 

6a 20. 
Sa 0.54 

30 Sb 0.64 
Se 6.7 -

-·Sf 15. 
j•· 

10a· 1~0 
.1.0b. 4.2 

35 --1oc s~1 
10d 22. 
108 160. 

" 

10f 63. 
10g 48. : 

40 10h 220. 
11a. 21. 
11b 15. 
11c 14. 
11d 120 .. 
J2a 25. 

.. 
45 

13a.: 1.4 
13b --3.4 

. · __ Recer'v.ed_ T(me .• -~. -. 22.leb. l9:.45 · 

- 0.0052 
0.41 

. 0.33 

0.010 
Q.21 
2;2 .·. 

0.93 

0.42 

0.046 

0.0089 
.. 0 .. 031 

0.043 
0.15 

-._ 0.010 
. 0~058 

. 
0.12 
1.9 
0.26 

-. 0.44 
0.38 

0.15 . 
0.22 

. - . 
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. Tab.le 1 Cc)nt'd: Pharmacological TestData 

·5 
. C~mpound No. 

·. 13c. · 
13d 

. ··. 10 13e · 
13f 

13g 
13h '.·· 
131 .·' 

15 13j 
13k 

S-O~DPAT .· · 
buspirone 

3H8-0H DPAT binding 
ICsonM 

.. ·1.s 
1.8 

27 • 
5.1. 
1.0 
4.8 
2.2 
3.2' 

. 790. 
'.·. 3.5 

'.41 

8-0H··DPAT Cue Agonism. 
EDsof.LM/kg 

0.66 
0.61 

.0.10 
0.62 

. -~ . ' ' 

· It appears from .the above· tables .that the compounds of the invention are 5-HT1A 

·•receptQr·.ligands ·inhibiting .the. binding of tritiated 8-hydroxy-2-dipropylamfnotetralin 

·· ·ca-OH-PPA T) to 6-HT1A. receptor~ ln .vitro , ~any of them with potencies better .. than · 

: .50 nM.· and even in the range from about 0.5 t~ 10 nM. It is al$0 seen that in . 

· .. 25 generai they hav~ pote~t 5 .. HT1A agonistic properties in vivo.· 

Furthermore·, the comptiunds of the invention were tested with respect to affinity for 

. the dopaJ!line D2 !ecepto-~ by det~rmining their ability to inhibit the binding of SH-. '' 

· · spiroperidol to 02 receptor~ by the method of Hyttel et al, J. Neuroohem., 1985, 44, 

' 30 1619. 

. . . . ' 

.. The compounds ~e~e also tested in. the· Methylphenidat~· test as published by 

· ·. PedersEJn and Christensen in Acta Pharrnacol.et Toxicol. 31, ~8-496 (1972). 

·.as ·1n a.further test~ evalu.ation of catalepsy.was.made according to the. method of 
. . - . . . . . ' . ·. . 

Sanch~z. c. et al'.;~· Drug Dev .. Res~ 1991, 22·, 239-250. · . 
.. ·, . 

· 'f.he. compounds of ·the· invention tesited were .·found to be $Ubstantially without · 

· · . affinity to dopamine 02 receptors .and to be without any. cataleptogenic effects In the 
. . . . . . . . . 
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highest dose tQ$ted, wnete$S many of th~m:showed effect jn the Methylphenidate 

. . . ·. . ·I . . . ' .. ' . ·.. ! .. 

. Testwith ED9?valu~· in t~e_p.mol/kg ~ge. rhesetest results !ndlQate that the ·com-

. pounds of th~ invention have··antipsychotic p~operties without ·showing extrapy­

ramidal side eff•cts .. 
. s 

Finally, the c9mpounds of. th~ lrivention were tested with respect to anxiolytic 

prc>pertles by meas~ring their ability to inhibit ·foot. shock-induced ultrasonic vocalisa• 

tion. Adult rats-emit ultrasonic distres_s· caUs as response to unavoJdabl~. aversive. 

·· .·stimuli such as foot shock. This. has been suggested a$ a test model of anxiety 

· 1.0 .·. (To.ooue T~ etal.,Psychoneuroendocrinology, 1.986, 11, N~. 2, 177-184) . 

• .· The compounds tested showed potent .anxiolytic effects·. in this te~t with. EDso values 

generally in the; range from 0.03 t~ ·1.0 µmotikg. 

1s FORMULATION EXAMPLES 

The pharmacevtical formulations· of the invel'_ltlon ·may be prepared by conventional 
·-~~th~ds in the art. . . . . ·... . . . . . . .. . . . . . . 

F9r example: TablE}~S may be prepared lly· mixing· the active ingredient with ordinary· 

20 .. adjuvants and/or d_Uuents and subaequently coi:npressing .the mixture in a conven .. 

tional tabletting machine. Examples Qf adjuvants or diluents comprise: corn starch, 
, " . '• • I ·.· 

potato starch, talollm, magnesium stearate, gelatine,· lactose, gums, and the like. 

Any other adjuvants or additives usually used for su_ch purposes such. as colour-
.· . .. 

. . · ings~: flavourings,' pres~rvatives· etc •. may be ~sed. provided that they• are compatible 

. <. 

· 25 · with the active ingredients~ .· 

. Solutions for injections may be prepared by· dissolving the active ingredient and 

possible. additives in a· part ·of ~h~ solvent :for. injection, ·preferably sterile water, 

adjusting the solution to desired. volume, sterilization of the solution and fining in 

. suitable ampules or vials. Any suitable additive conventionally used in the art may 

30. be added, such as tonici~ 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 1a calculated as the free base:· 

22. Feb. 19:58 . 
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·.25 

..... 

Comp()und 1a.· · 

. Lactose 

. ·Maize starch . 

Hydroxypropylcellulos~ 

. Microcrys~amne<?ellulost). 
. . ·' . . .. . 

Croscarm~llos~ Sodium Type A 

Magnesiurn stearatEl ·· 

3) . ~yrup containing.per millil~tre:· . · 

Compound .1c 

Sorbitot· 

HydroxypropylceHulose 
. . 

Glycerol 

· Methyl'.'paraben 
. ' . . 

· Propy_l-paraben · 

Ethanol · 

Flavour 

·Saccharin ·natriu.m .· · 

Water 

5.0mg 

ao·ms 
30mg 

2~4mg 

19.2 mg 

· 2.4mg 

0~84mg 

2.Smg 

500mg 

·15mg 

-5~mg 

· 1 mg·· 

0.lmg 

0.005ml 

· ·o.osmg 

o.s·mg 
·. ad1 ml 

· . 30 · .. 4) Solution:fqr_injec~ion C()n~ai
ning per millilitre: 

· · · . · ComP()und 1 OJ ().5 mg 
..... 

Sorbitol 
. • 

.Acetic acid . 

· Water for· injection . 

Received Time·· . 22.}eb.19:45 
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·CLAIMS 

1, · · A compo~nd having. gen.ira1 Formula I : . ·. 

•. 

, 
R R3 ·· - · 
I . 

. N 

~2.~ 

...•.. 
. :. /. 

l 

.. 
. . 

wherein one of)C 'and Y ls CH2 and the other one is selected from the group 

consisting of CH2 .• 0 and S; · 

10 R1 is seleeted'trom the-group consisting e>f lower alkyl, lower alkenyl, lower alkynyl, -

cycloalk(en)yl, cycloalk(en)yl·low~r. alk{en/yn}yl, ·. ~ryl-lowe~all(yl, acyl, lower·alkyl 

sulphonyl, trifluoromethylsulfonyl, arylsulphonyl, R1ozco- where Z is 0 or Sand 

R,o. is alkyl, alkenyl,: alkynyl, cycloalk(en}yi, cycloalk(en)ylalkyl, or aryl, or 

·_ R11_R12NCO·'wh~re R11 and R12 are independently hydrogen, alkyl, alkenyl, alkynyl, 

15 . cycloalk(en)yl, cycloalk($n)ylalk(eri/yn)yl, or aryf; . -
.. . . 

- R~ is sele~~d from the group ccinsistlng of hydrogen, lower alkyl, lower alkenyl, 

low~r al~nyl, cycloalk(en)yl, cycloalk(en)yl-lower alk(en/yn)yl, aryl~lower alkyl; 
.. . . . . 

. . . 
. 

R3 - -Rs are independently selected from the group consisting of hydrogen, 

hatogeh, lower.alkyl, lower ~lkoxy •.. acyl, :lower alkylthio;-hydroxy, lower alkylsulph_o· 

20 nyl,.cyano, .triflu~romett1Yh cycloalkyl, cycloalkylalkyl or nitro;. _ . 

R& and R7 are eachhydrogen or-lower alkyl or they are linked together to constitu!e 

·a 3' ~ 7-membered carboeycllc ring: . 

Rs and· R9 are independently hydrQgen) _.alkyl, alkenyl, alkynyl, cycloalk(en)yl, 

cycloalk(en)yl~alk(~~n)yl, arylalkylor a groU.p . 

. . F\--. 
~(QH2),~NyN-R

13-

- 25 . . . . - - . . . . - - . . w .. . 1a - .. - - . 

wherein. R1s is hydrogen/lower alkyl, lower alkenyl, lower alkynyl, cycloalk(en)yl, ._ 

cycloalk(en)yl·lower·-alk(en/yn)yl, aryl-low~~ alkyl or aryl, Wis O or S,: and r is 2 - 6; · 

or 

\ \11\11\ \\\I\\ 111\H\l\I \\ \II\ 
* c L M S * 

.:· 
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RB and R9. are linked together in order to form· a 3 - 7 membe.red ring containing one 

·.nitfogen atom:.: . 

·. any alkyl, cyclo~lkyl or cycloalkyialkyl group present being. optionally substituted 

witti one or two hydl"Oxy groups, which· again are optionally esterified with an 
·.. . ··. . . · .. 

. S ~liphatic or $romatic carboxylic acid; and any aryl substftuent. present being optlO· 
. . . ... ·. . . 

nany substit~ted with halogen, l~wer alky_l1 lower. alkoxy, lower alkylthio, hydroxy, 

._lower alkylsulfonyl, cyano, trifluoromethy:I, cycloalkyl, cycloalkylalkyl or nitro; 
. . : 

and pharmaceutically acceptable acid addition salts thereof. 
. . . . . .. . . 

10 2 •... A compound.of Claim1 1 charcterized in that Xis CH2. ()or Sand .Y is CH2. 

3 •. Acompound of Claim 11 charcterizect"in lhat _Rf is an· aryl-lower alkyl group, 

·· an acyl group, a low~r 'alkylsulfonyl group or a group R11 R12N-.CO- wherein R11 is 
. . . . . 

hydrogen or lower alkyl and 012 is hy~r~gen. alkyl, aryl, or cycloalkyt and R2 is 

· . , s hydrog~n. or lowe·r .alkyl.. · . · . . . . · . . 

• 4. ·'.A cornpou~d of Claim 3 1· charc~eri,zed-in that R1 is·benzyl or substituted 
. ; . . •·· .· . . . . ·:. . .. ·. .: 

· .·· benzyl. formyl, ~lkylcarbonyl, arylcarbooyl, or a group R11R12N-CO- wherein R11 is 

hydrogen .or lower ·alkyl and ·R12. Is hydrogen, lower alkyl. phenyl, substituted · 

20 phenyl, or Cs-a cycloalkyl. ·. 

. . . . 

· 6. A compou~d of any of Claims 1 •· 4, charcterized in that R~. R4 and RS are 

hydrogen or halogen ·and, RS and R7 are both hydro_gen . 

· 2s · 6. · A compound .of Claim 1 1 ~h~r~erized in thatRB is hydrogen. or lower alkyl, 

and R9 is lower alkyl.· aryl-lower a.ll<yl, cycloatkyl-lower al!<yl or a group of Formula 

· · 1 a as defined in Claim 11 in which formula W is O and R13 is hY:dr~gen, lower alkyl, 

cycloalkyl.oraryJ._or Rs and Rs.are conn_ected In order to form a 3- 7 membered 
. . 

ring containing on~ nitrQgen atom. · 

'· 

7 •. A compound of. Cl~im 6, 'Ch~rcterized in thatR~ Is phenyl-lower alkyl, 

· substifoted·phenyl-lower alkyl, indolyl-lower alkyl, cyclohexyl-lower alkyl· or a group 

of formula 1a, wherein.Wis Q an~ R13 is hydro9en.or ~.lower alkyl, cycloalkyl, 

. ·111111111111\l llllHllll II llll ' . 
* C L M S * 
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phenyl or sub~ituted phenyl group, or RS and: R9 are·conne()ted In order to form a 
.. 

a pyrrolidine or piperidine ring~ 

8 •. A.pharmaceutical compositlon·ctiarcterized in·thatJt comprises at ·least one 

· · · s . novel compound of. ciaim 1. : or ·a pharmaceutically acceptable acid addition salt 

1hereof. thereof il'l a therapeuti~ally effective amount and in ce>mbination with one or 

more p~armaceuti~ally acoeptable carriers or diluents. 

·, 

. . . . 

· 9. · Use of a compound of Claim 1 _ or a .pharmaceutically acceptabl~ acid addition 

, o salt thereof for .the manufacturfi of a pharmaceutical_ preparation for the treatment of 

psychosis, anxiety dis.orders; depression, impulse control. disorders, alcohol· abuse) 
,. . . . ·. . . . 

aggression, ischaemic diseases, side effects induced by conventional antipsychotic 

agents or cardiov~scul~r diso~ers .. 

15 10. ·. A method for the treatment of· psychosis, anxiety disorders, depression, 

. impulse control cjisorders, 111c0hol abuse1 aggression, ischaemic diseases, side 

effects induced by con~entional antipsychotlc agents or carcilovascular disorders in 

which a compound of Claim- 1 or a pharmaceutically acceptable acid addition salt. 
. . . . - . . . . 

. there()f 1 is admi.nistered iri a therapeutically effective amount to· a person in need 

20 · thereof. 

·, . 

.. 

11111111 111111111111111111 1111 
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