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cohpounds ar . ' '
1-am nomet hyl i ndan, , 3= antnonthylbenzofurane and 3- antnonthylbenzothlophene
.derlvatlves with .a hydroxy group .or a.substituted hydroxy group in the "

'6- posi ti‘on (|ﬁ§lﬂ19fﬂ'lelm’96§|mron (benzofurane, benzothio- phene). These
conpounds. were found to show central dopanine agonist activity, in -
particular to show-effect at presynapti'c dopanine receptors.. GB-Patent No 2
.093 837 A rseI'Hteapresena imvemtion aelatesiito muejlclasstofasubsatlﬂed |amhothylmdans,

: -—-2 3-dlhydrobenzofuranes, 2 3-d|hydrobenzothiophenes. -1 a—dlhydrmsobenzofura—
nes, and -1 s-dlhydrolsobenzoth|ophenes having effect at central 5-HT, A receptors
These amrnomethyl compounds are therefore useful in the treatment of certaln

o psychlc and neurologlc dtsorders . S
~ Background of the Invention. -

IA: f_'ewjaminorne_thyl_indans and r___elatéd cornpo'unds are knoWn from _t_he"-_' prior art, -

o _1_5" ,So EP patent 0 281 261 drscloses 1-ammomethyllndan S—ammomthylbenzofurane )
" and 3-ammomthylbenzothlophene denvatlves thh a hydroxy group or a substituted
| _,hydroxy group in the 6—pos|t|on (mdan) or S-posmon (benzofurane benzothio- =
o 'phene) These compounds were found to show central dopamme agonrst actrvuty. in -
T 'partrcular to show effeot at presynaptlc dopamtne receptors |
) 20 - :
, g GB Patent No 2 093 837 A relates to a class of 1-ammoalkyl tetralrne derivatives =
o havmg one or.more hydroxy or alkoxy substituents in. the -, 6~ and/or 7—pos|tton
and: clarmed to show adrenerglc and dopamrnergrc effects, thus belng useful in the |
j'treatment of hypertenslon DeBemardls et al.in J.Med. Chem., 1985, 28 (1 0),1398- '
- :.as;;.- 1404 drscuss such effects with respect’ to dlhydroxy-substituted ammomethyltetra-
R | .lrnes, -mdans and benzocyclobutenes

' ._;_'EP Patent No o 402 923 A2 dlscloses 2 5-d|am|notetral|ne denvattves alleged to :
- have central dopamme agonrstrc actrvrty, W|th dlfferent compounds tnteractrng with -
- 30 different functional dopamme receptors, thus havung different therapeutlcal effects,

o ; such as. effects in schlzophrema, hypertensron and Parklnsomsm

I

S ' | | Y §r ey iy
o -DE Patent No 39 24 365 A1 descnbes aclass of 2-am§-lo-7-c’%ibam§§'ﬁetrau@e qgfuq :

E’Ol~ I"ZO)gl‘?Z 2"‘[’
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' v or al koxy substltuents in the~5 . b6- and/ _

7-position and cl ai rted to show adr ener gi ¢ anddopani nergic: effects thus

bel ng etem%eptacsaat ment: of hypertension. DeBemardis. et al. in J.Med."
398- 1404 discuss such effects. Wit h. respect to '

dl‘hydro am nonet hyl tetra- |ipes, -indans-and

-benzocycl obutenes Pateent. No. 0 402 923 A2 discloses

2,'5-/diram not r a c
2 om0t 4 PRI N LI pRbE Ypalnd AU BAE Ble R EN] B onaéff. .
dopanine r ecaptmypertertsme rend head fateréenreasmgaeﬁectSCMd afffeets in thectenisal - -
ef f'ect s-i-n: schi zophr eni-a; hyperten5| on and Parkinsoni sm . DE Patent No. 39

.24 365 Al deBEeM SYSiass of 2-ami no- 7- car barmoyl tetraline deri-- 2
‘vatives said to have presynaptlc dopam ne. agoni StIC propertles .and' :
.accordlngly :
_ ) ln u. S Patent No. 4, 500 543 certaln 1-am|nomethylphtafane compounds are said

_ _fto shcw adrenerglc effects and, accordlngly. antlhypertensive and heart rate decrea-
o -'_smg propemes Sald patent genenoally covers compounds havmg substltuents in -
" .'_the5— 6- and/or 7-posrt|on .: ; : o .

o ,. : _ '-'10--_,'FR Patent No. 2 548 146 relates to S-amlnomethyfthtophtahde and S-ammomethyl-
o 'tsobenzofuranethlone denvattvss clarmed to. have analgesrc andlor antxconvulslve'
- effects | | | |

.+ None of these references dlscuss or suggest that any of the compounds have 5-
s HT1a receptor activrty - | |

' Chmcal studres of known compounds havmg 5-HT1A agonlsttc actlvnty, such as bus-_ .
- pirone, - 8-[4—[+(2-pyr|mtdyl) 1-p|perazmyl]butyl]-8-azaspnro[4 S]decane-? 9-dlone,' -
o _geplrone 4.4- dlmethyl- -[4-[4 (2-pynm|dyl) 1-p|perazmyl]butyI] -2 6—p|pendtnedfone :
- "__'.;_20. '-_-and |psap|rone, 2-[4-[4 (2-pyrrm|dyl) 1-p|perazmyl]butyl] ~1 2—benzothtazol-3(2H)-
. ,: . one-1, 1-d|oxtde have shcwn that. such compounds are useful in the treatment of
B : -_'anxlety dlsorders such as generahsed anxrety dnsorder, panic disorder, and obses- |
" sive compulsive disorder (Giitz, D. A, Pohl, R., Drugs 1891, 41, 11). Also preclinical
s . studtes mdlcate that compounds wrth 5-HT1A agomstlc effects are useful in the treat- -
L 28 ','ment cf the above mentroned anxiety related dlscrders (Schlpper Human Psycho-“-
S pharm 1991, 6,553). | -

There is also evrdence, both chnlcal and precltmcal, in support of the beneﬁclal
. g eﬁect of compounds havmg 5-HT1 A agomsttc actwnty in the treatment of depresslon :
_ 3oas well as |mpulse control disorders and alcohol abuse (van Hest Psychopharm.,
o -'-1992 107 474; Schipper et al, Human Psychgpharm 1991 6 853 Cervo et al -
- Eurd. Pharm., 1988, 158, 53 Glltz D.A, Pohi n Drugs1991 41; 11) 4«; o

'»;-,1,
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anti hgz;e'EBe’BSI e 'é!nd thtﬂ*@”decream ng effects and effects inthe

~céntral nervous system In U.S. Patent No.. 4,500, 543 certain -

- 1-am gg(hp;hte cgonpounds -are ‘sai-d to show adrenérglc effects and,
Ilm @Mtena ve and heart rate decrea- si ng properties.  Said

~ accordi
. patent gﬂ ers conmpounds havi ng substituents in the 5-, 6-
-and/or Patent: No. 2-548 146 rel ates to:

~:3-‘am nomet hyl t hi ophtal i de and 3- f ﬂ-nm le mice
_,_._derl vati ves5dﬂ'ﬁ1mﬂgonl§tstfé9€mﬁﬂpg§énr}3g§%E#’(Iﬁ“dgs ?ngﬁgﬁpgﬁ%@ f ecta}se Nlone

_of these .reference finany trektrhémt af @ggeession (Sanchez
S lerr] recep!ﬂﬂ'caéﬁ"gstoﬂ@'egéi?ﬁ{pgghggfﬁéd?%?ﬁ?mknO\Nn COmDOUﬂdS having [err]
--‘:agom stic a i hepledrmsolngy; 1 ,Jnress). . .
8-[4- [ 4- (2- %g/rh?]m yl)-1- pi pera2| nyl]butyl] 8 azaspl ro[4 5] decane 7 9- di one, .
.gepi rone, - -

4, 4 di met y F].{h%,hgré chmpwndsyhawﬁg rs-tdem;agopistiomt/]tv batxephﬁ?ét f?ﬂ‘tffﬁﬂ Bhe

‘and-i psapr ral

.'_-2 [4 [a- (2- RholwTaripsychoe sfieat tmanqﬂtﬁlt'w?e'i (!V%E‘Pc?{% ang Anlgniye, J. Neu

7 Transm, 1991, 83, 43; Ahlenius, Pharm. “Tox, 1989, 64, 3; Lowe et al., J. Med. -

""’)(;hem 1991, 34, 1860; New et ak, J. Med Chem 1989, 32, 1147, and Martin et
_aI . Med Chem 1989 32, 1052) |

o ".Reoent studles also mdmata that 5-HT1 A receptors are |mportant in the serotonergrc

.. .modulatlon of. halopendol-mduoed catalepsy (Hicks, Life Science 1990 47 1609)
B :-suggesting that 5- HT1A agonrsts are useful in the treatment of the side effects _
| mduoed by conventronal antlpsyohotic agents such as e. g halopendol -

e Compounds havmg 5 HT1 A agonrstrc aotMty have shown neuroproteotrve propertles -
in rodent models of focal and global oerebral |schaem|a and may, therefore, be
o -';useful in the treatment of rschaemro drsease states (Prehn Eur. J Pharm 1991,
RIS 203 218 L |
20 . . | | - |
o Both ln ammal models and ln cllnxcal trials it has been shown that 5—HT1A agonists B

L exert antrhypertenslve effects V|a ‘a central mechanlsm (Saxena and villalén, . . . -

[ -'..Trends Pharm Sci. 1990, 1 1, 95 Gllhs et al, J Pharm Exp. Ther 1939 248 851). - |
- Gompounds havxng 5—HT1A agomsﬂo aotrvrty may, therefore be heneflclal in the -

SRR . " 25 ,'treatment of cardrovascular drsorders

.' Accordrngly, oompounds havmg 5- HT1A agomstro actrvrty are belreved to be useful. .
| 'in the therapy of such condrttons and thus berng hlghly deslred S

so Summary of the invention -

o .lt has now been found that certam novel amrnomethylmdans, -2 3-dihy’drobenzo- -
o -_ furanes, -2 3-d|hydrobenzoth|ophenes -1 3-d|hydr0|sobenzofuranes and -1 3-d|hy- o

o '_Réﬂce'iv_'eﬁd':tiifﬁé"-_"-:_.:- 22Feb1945 o ot Toe A0 20 !



I\ e S PS8
-;'one 122]:‘EH| cﬂ*ﬁ'&t such corrpounds are useful in the 3 :
treat ment of ~anxi ety di sorders such ‘as. general i sed anxi ety d| sorder, panic

di SOrd?ﬁ.sSlﬁ&dlapb@eneﬂlmdve conpul sive disorder-(ditz, B. A, Pohl, R,

Sbrugs 1 so preclinical studies indi cate- that corrpounds with
-lerr] a
oent i on

s are useful ‘i:n thedtreat- nment..of the above
ated di sorders- (Schi pper, ~Human Psycho- pharm 1991 :
6,.S53). There is also VI de: lcepttal mﬁqklreceptbl,‘s i n-support
.of the benednotsoblen@lh epes. E\gﬁ%égghg“ﬁ elfdeta

_ avl ng: 5- HI1A agoni-stic act|V|ty|n__
~the treat ment of. depressmn as well as inpulse.contfol disorders and.

“al'cohol. abuse van -Hest Psychopharm 2,,107 5 ﬁévm'
“Human PSYChA@bﬁdﬂ\gly,lﬂihlpriﬁerlBBBVewﬂlée]‘@? es,jo aE"?"gj"'a%EWnW u?gss 153
_'ﬁ'=53 GItZ b, A Pohl , Drugs 1991 41 11)

S general Formulal

: :::whe-'r.'ein:one"of""X'and Y is CHz and the other one is selected from the group
.*conS|stlng of CHz ) __0 and S : | - ‘
-..'10 Riis selected from the group conslstlng of lower alkyl lower alkenyl lower alkyny
o cycloalk(en)yl cycloalk(en)yl—lower alk(enlyn)yl aryl-lower alkyl, acyl, Iower-allq:
e .sulphonyl trlﬂuoromethylsulfonyl arylsulphonyl R10ZCO- where Z is O or S an :
RI10 is alkyl alkenyl, alkynyl, cycloalk(en)yl °Y°|°a‘k(e")ylalkyl or aryl, or
R .R11R12NCO— where R11 and R12 are independently hydrogen. alkyl, alkenyl alkynyl
BT Ialk(en/yn)yl oraryl; - : | _
15 cycloalk(en)yl cycloalk(en)y | | .
T ‘R2is selected from the group conslsting of hydrogen, lower alkyl lower alkenyl.
- lower alkynyl, oycloalk(en)yl cyoloalk(en)yl-lower alk(en/yn)yl, aryl-lower alkyl;
o R3 - RS are independently selected from the group consisting of hydrogen, halogen, -
- |ower alkyl, lower alkoxy, acyl, lower alkylthlo hydroxy. lower alkylsulphonyl cyano. _
. 20 trifluoromethyl, cycloaliyl, °VC|°a’kV|a|kV| or nifro; I
C Re and R7 are each hydrogen or lower alkyl or they are lmked togeth_er _to constltute B
a3- 7-membered carbocycllo ng: ' )
- Re: and Re are- |ndependently hydrogen, alkyl alkenyl alkynyl cycloalk(en)yl
R cycloalk(en)yl-alk(en/yn)yl arylalkyl oragroup.

'(CHelr.—'NYN 913 '
A -"whereln Fl13 is hydrogen, lower alkyl lower alkenyl lower alkynyl cyc oalt Y _
cycmalk(en)yl-lower alk(enlyn)yl aryl—lower alkyl or aryl W ls O or S and ris 2 6;

Recelved T:.ll'm:_e L 22 .F'ela.-lS!f_45:' '_.ﬂ’._i"P..”‘lﬁt T”“e 22 Feb. 20:01



. 96, A2i5 MEDIC nL c P.6/18
b HTlﬁzstBnr §t~§1 1corrpoun I-lﬁmbr t's. i sol ation- | nduced aggressr on in. mal e

Cmisce |nd| cating.t hat these corrpounds are useful i
n the treatnent of
-agos essrnnsbﬁanelmezn g‘iﬂ “Psychopharmacol ogy, 1992,  in press).

; .._'Furtherrm ,
"6 show a IHE ”I having- [err]. agonistic activity have been reported
_.Neural Tran

| ffect in animal -noflel s (Wadenberg and Ahl enius, J.
ol |
_?:147 andl\/ewgwc}w 9 gregl%fkedgtég%thégﬁt ‘“‘5‘8%5 mla3-F- méﬁﬂeréatmg cofitaiiting 2ne

43; AhI eni us, Pharm. Tox. 1989, 64, 3;. Lowe et
32,1052). Recent studies al so

“indjcate thgOI _ghrakomeceptors are i rrportant in the serot onergi c modul ation o

;of haloperr i'nduced cat al eps
. suggest i ng_ anyaliRdy cyclagfbu'i ef EV%{?@EM@@& ok R BB 8priorely Shuted
.ﬁ L ggtefl 'dgf'Uﬁ@O nﬁ sp:wfﬁuwtagarmmetdptmalty sstedfied with an
: ounds avrng err] ni stic. a
-neur ggrﬂ ot agﬁgpmw opararatic carbosyli RCiHoaed 8Ny ATy 1t %‘ﬁggéfe%ﬂw%é“rgeg? o
“disease st ap@g{'m (sﬁpg{tﬂ?eiwel?@@%ﬁ%w& akajrl libwet aﬂ&kwmerfalkydtfm.ehydroxy, : i
S Iower alkylsulfonyl cyano, trifluoromethyl, cycloalkyl cycloalkylalkyl or nrtro
and pharmaceutrcally acceptable acrd addition salts thereof |

- : :1___,0 -In general the compounds of the mventron have been found potently to inhibit the :
. brndmg of tr|t|ated 8 hydroxy-2-d|propylamlnotetrahn (B-OH DPAT) to 5-HT1 A
o '_receptors rn vitro . Furthermore, the present compounds have in: general proven to '-
N j show 5-HT1A agomstlc properties in vivo. and they have been found to show effects |

= .in animal models predrctwe of antrpsychotrc and anxrolytrc propertres respectlvely
s _Accordmgly, the compounds of the rnventron are considered useful as drugs for the

_ "treatment of psychosrs, anxrety drsorders, such as. generallsed anxrety dlsorder |

| pamc dtsorder and obsessrve oompulswe drsorder. depresslon |mpulse control

| '_drsorders, alcohol abuse aggressronl |schaem|c dlseases side. effects induced by

| : -'_"conventronal antrpsychotrc agents or cardrovascular drsorders '

S 20 Lo o o | .
' Accordlngly, m another aspect the |nvent|on prowdes a pharmaoeutlcal composmon

: _’comprrsrng at least one novel compound accordrng to the mventlon as deflned

o above’ ora. pharmaoeutlcalfy acceptabfe acrd addition salt thereof thereof in a’
B therapeutrcally effectrve amount and in comblnatron with one or. more pharmaoeutr- N |

25 ."cally acceptable carners or drluents

_"tn a further aspect the present rnventron prowdes the use ofa compound accordrng B
o o the 1nventton or a pharmaceutrcatly acceptabte acid addition salt thereof for the - |
_ ' manufacture of a pharmaceutfcal preparatlon for the. treatment of psyohosls anxrety .
a .30 _dlsorders, depressron, |mpu|se control drsorders. alcohol abuse, aggressron,
" g rschaemnc dlseases stde effects tnduoed by conventronal antrpsychotlc agents or
o _cardlovascular drsorders ' ' ' ' :

o eseived Tine R O print Time . 22.Feb 20:01 -



LT o s | | P78
203, 215-2 A PEDICéNﬁL CHaEr'?d in clini cal tr| al's’ |t has ‘been shown .
that [err] agonists exert anti'hypertensive eff ects via-a. central -‘mechani sm
(Saxéna SMptIHaaB@ﬂRer&&ﬂds Pharm ‘Scl . +1990, ‘11, 95; G.llis et al, J.

"Phar m' Ex 248, 851) .- Oorrpounds havi ng [err] agonl stic . -
“acti vity
- di'sorders. Accor | ng

be beneficial in Bhe.treatnent of" cardiovascul ar.
‘believed -to mtéﬁ@d wesbﬁphbﬁ 6fltﬁé€|ﬁvemoﬁuch condi tions, -and thus’ bei ng

conpounds . havi’ ng oS- HT1A- agonl sti c activity are

~hirghl'y desired.: sSunmary - of the .[nvention It has now been found t hat certal n

'_novel ‘am nonet hyI i-ndans, -2, 3-di hydi obenzo- furanes, "
=2, 34 hydr O%Wbl‘lh%oé”b%ﬁ&unds%t gerdrBVES ML H%&?E&%ﬁ&%pﬁ&&l is&mérsdllléleof

4
= and such opttcal lsomers are also embraced by the rnventron B

o As used hereln the term alkyl refers to a C1-C20 stralght ohaln or branched alkyl
- f,.group and stmllarly alkenyl and alkynyl mean a 02—020 strarght cham or branohed_ "
- .hydrocarbon group havmg one or more double bonds or tnpple bonds, respectrvely _

| . The term cycloalkyl deslgnates a carbocycllc nng havmg 3-8 carbon atoms,
10 mclusrve, or a btcyclrc or trlcycllc carbocycle. such as adamantyl

o .'__The terms lower alkyl lower alkoxy, lower alkylthlo, etc refer to. suoh branched or_ -
e _unbranched groups havlng from one to six carbon atoms mcluslve  Exemplary of o
R o ~ such groups are methyl, ethyl 1-propy| 2-propyl 1-butyl 2-butyl 2-methyl-2-propyl
a 15 .'2-methyl- -propyl ‘methoxy, ethoxy, 'l-propoxy, methylthio, ethylthio, 1-propyithio,
| ' ':2-propy|th|o, methylsulfonyl ethylsulfonyl or the like. Slmllarly lower alkenyl and
- o lower alkynyl refer to such groups havrng from two to srx carbon atoms, inclusive,
L and one or more double or tnpple bonds, respeotrvely -

| ._ _'-.1_.201_ _.The expresslon alk(en/yn)yl means that the group may be an. alkyl alkenyl o .‘
- ..arkynv' group. R o N
S .The term aryl refers to a mono- or blcycllc carbOcYGI'G or hete’ ocyclic aromatic
o '-group, such-as, phenyl mdolyl thlenyl furanyl pyrldyl thiazolyl benzofuranyl -
U e benzothlenyl benzrsothiazolyl and benz|soxazolyl : .' |
o '".._Halogen.me:'a.l.'ls_fluoroy Ch‘°r°' b_rol'ho:QI"'i:O do_.‘ : ..
r As used herern the term acyl refers toa formyl aIkylcarbonyl arkenyloarbonyl |
a0 arkynylcarbonyl ‘arylcarbonyl, arylalk(en/yn)ylcarbonyl cycloalkylcarbonyl or

- i cycloalkylalk(en/yn)ylcarbonyl group

| ln Formula I, x is preferably CHz, 0 orS and Y ls CHz

o .R-e'c_s'..i.:r_e_(l Trme 22 Feb 19 45 Prlnl Ttme _22’._Fe'_b, 20:01



| .. p.sas
:---dr0| s%éﬁﬂdﬁﬁl ééfﬁtes”ma%”agcb'ﬂ?stlc effect at. central ‘[err] receptors o
Accordj n

vention relates to a novel ¢lass conpounds - =
~+having.ge eral Formula |: wherein one of X and Y-is [err] and the other one
. ]85 select consi sting of [err], Oand S;: [err]'.'.i s selected
- trfom the gt of | ower- alkyl,7|ower -al kenyl ~ lower al kynyl,
'-"'cycl oal k(e en)yl -1 ower:al k(en/yn)yl, -aryl -I ower al kyl, "acyl,

| ower - al kyl sul phonyl, tri f I uor aret hyl sul fonyl' ;- aryI sul phonyl, [err] where.

‘Z's.0Oor-Sand R10 is.al kyl, “al kenyl , alkynyl" cycl oal k o
'- .'--:Cyg' oal ‘é( e”?t 'ié‘bl@férably amavsll-lower alhylrgroumearea grqupad ‘pé Mgulfonyl group
“independently .

' hydr O Y R 14Hd/ R12 is hydro-
. -l whpti F € nkBden cE YRR
f ggﬁg ?2{ 'k'("g mz:,&(&;l% %g;jlﬂ ?N %ostl prefurablykaﬁl;se behgy)lgr saube%ﬂ;ted benzyl

o | oal K | k | i .
Ey:[:e??] fafe gfdrmyt;mlryharbbnylsm m&“ﬁ? a&p},ﬁ %Jgfléargé b Eéﬁ;ﬁ?ﬁﬂﬁg #’z@: d::ﬂé%%r] |
“hal ogen, | ower. , -
,_al ky|gsu| Phoﬁgquteigé%oyl &F& g%tﬁ?WmW GO Whefeird y i ydrogendoro .

and R12 is hydrogen, lower alkyl phenyl, substltuted phenyl or 05.5 cycloalkyl

Lo --'_R2 Is preferably hydrogen or 1°W9f alklﬂ eaCh of R, R, Rs ]s preferably hydrogen |
e . 10 or halogen and Re and Ft7 are preferably both hydrogen - ' |

5 E '.RB is preferably hydrogen or lower alkyl, and preferably R9 is lower alkyl aryl-lower |
C alkyl cyoloalkyl lower alkyl or.a group: of Formula 1a, wherem Wi is o] and R13 is _,
o _hydrogen, Iower alkyl oycloalkyl or aryl or alternatwely RB and Re are oonnected |
BRI in order to form a Ca Cr membered ring contalnmg one nltrogen atom. Most prefer-
N ably RO is phenyl-lower alkyl substltuted phenyl -lower alkyl mdolyl-lower alkyl, |
) cyolohexyl -lower alkyl or a. group of Formula 1a, yvherem W is O and R18 |s.
- '_,hydrogen or a lower alkyl cycloalkyl phenyl or substltuted phenyl group, or Rs and
R9 are connected in order to form a pyrrolrdme or plperldlne rlng
| The acrd addltlon salts of the inventlon are pharmaceutlcally acceptable salts of the
| ._'compounds of Formula I formed W|th non-toxm acids. Exemplary of such orgamc..
. .'salts are those thh rnalelc, fumartc, benzom, asoorbrc, embomo, succinic, oxaltc,
= -',-:brs-methylenesallcyllc. methanesulfomc. ethanedlsulfonlc, acetic, proplonlc, tartaric,
I N :.Ij:“zs- _-salxoyhc, citric, glucomo, lactrc, mallc, mandello cinnamic, curaconlo, aspartlc, |
o -"stearlc, ‘palmitic, itaconic, glyoohc, p-ammobenzorc, glutamlc, benzenesulfomc, and
" theophylllne acetic acids, as. ‘well. as the. 8-halotheophyll|nes for .example 8- S
o bromotheophylllne Exemplary of such morgamc ‘salts are those wnth hydrochlono, :
“ hydrobromrc, sulfurlc, sulfamlc, phosphorlo, and mtnc actds

. The pharmaoeutical composlttons of thls lnventlon or those whlch are manufactured o

o m accordance wlth thls mventlon may be administered by any sultable route. for .' o
S example orally |n the form of tablets, capsules. powders. syrups etc or parente—
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_-__ttrl f I aarﬁEBe’tSByIlZ E%ICI@F&IRW ‘B'WI oal kyl aI kyl or nit ro; R6 and R7 arzge;?:h |

" hydr-Ggen or; I'ower alkyl--or -the
. y are Iinkedt
.. 7- menber ed car‘bocycl icring;, [err] " and [e”]agisﬁtﬁmasaemmqmqed ute a 3 -

;alkyl, al kenyl al-kynyl ;.- cycl oal k(en)yl, cycl OH gmwmtuﬁ“"e%/ %;j;f)gen |

aryl aI kyl - ora: group. [err] wherei n-[err]} ‘8s hydrogen, [ower al kyl, |ower

al kenyl l'ower " al k [,
Caryl <1 ower alkyl yny cycloal k(en)yl, cycloal k(en)yk-lower alk(en/yn)yl,

Lerr]. are | raiyda F% o gtr sc}l\{rtwg}s?g? El'{]&t*d?\nﬁof’ pl'e‘pafﬁng s@ch mposttidnsrmethads

.-_-_::one nit rerWeﬁtl&l&Nn in the art may be used, and any- pharmaceutlca acceptaglecga'rtr%rs“ ng
Gl :_dlluents exlplents or other addltlve usually used i m the art may be used |

s _;.Convenlently, the compounds of the lnventlon are admlnlstered in unlt dosage torm '_
contalnlng sard compounds in an amount of about 0 01 tc 50 mg

S _i- _The total dally dose usually ranges of about O 05 500 mg, and most preferably_

| about 0. 1 to 20 mg of the actlve compound of the mventlon '
'_'..16 . S : _
[ _The 1nvent|on moreover relates to a methcd tor the preparatlon cf the novel amino- : '_
| o 'methyl derlvatlves of mdans, 2 3-dlhydrobenzofuranes 2, 3- dlhydrobenzothlophe-
] nes, 1,3- dlhydrmsobenzofuranes and 1 3-dlhydr0|sobenzothrophenes of Formula I, |
"comprrslng ' - - - '
8 acylati_ng'an"amino_d'erivative'qr the following Formula IL:

‘-ll '.H.si_-' . Ro._ﬁz.
| ; :

.20 whereln Ft2 R9 X and Y are as prevrously detlned wrth an acylatlng agent such' |
-asa carboxyllc acld halogemde R1 "CO- hal, R1 CO belng an acyl grcup embraced. _
g by the definition ot R1 and hal. berng halogen, a carboxyllc acid anhydnde or mlxed o |
| o acld anhydrrde R CO OCOFt R belng alkyl aryl or alkoxy, an lsocyanate, lsothro- B
| o o -cyanate, ora slmrlar actlvated acylatlng denvatlve well-known in the art
o . b) in order to prepare a compound of Formula I whereln R1 is lower alkyl lower =
E -'.:;alkenyl lower alkynyl cycloalk(en)yl cycloalk(en)yl-lower alk(en/yn)yl or aryl-lower
. alkyl alkylatlng an amino derivative of Formula II with an alkylatmg agent such as
| an’ alkylhalogenlde Ft1"-hal, a mesylate FW'OSOgGHa, a tosylate Rl"0802CeH4- -
. /80 CH3, ora slmllar alkylatmg reagent wlth sultable leavrng groups R1" berng Iower :

Reseived Tine nEb i lrr-int}.ti-mé e
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..-any aigi(yta 'egclmﬁ&yINE@FCW'CIQS‘E'F kyI al kyI group present bei ng opt i-onal.ly
-"I;"subst'r tuted with one or two: hydroxy groups Wi S e i onal | y -
esteri tied vvr th an ali phat ic or arofmatic car box T any aryl
substi tuent pr esent bei ng optio-. natl y subst i tu en, | ower

“alkyl, 1 owner alkoxy,.louer aIkyIthro hydgoxy, Iomer aIkyIsquonyI cyano,’
rri fr uororret hyl . cyel oaI kyI cycl oal kyl al kyl.or.nitro;.and phar nﬁ&?nl};qlag(al Iy
. accept abI e acid addrt r é&lclo en)yhlnwelda

“i.nvent i-on halkyl,Jewar F W%n%lkgﬁﬁ’o&fdi @?Wt*h? brdr?gl(r ng of tritiated

8 ‘hydr oxy- ZOP?W motetralrn (8- O—I—DPAT) to [err] receptors in vitro.
:-.Furtherm)re € presen corrpounds have in general proven to show- [err]
agoni stii ¢ propérties |n vivo and they have been found to show éﬁl‘fects i'n
cani mal -nodel, %@EM dﬁle Bhd e 8 Con oundmcntnmtqllewgrtg rmtﬁ% i es

LT espectrvel 3? oy ng Y, - e conpounds -of ‘the invention. are considered
~useful asgdrugs for the treat ment -of psychosrs anxi ety di-sorders, such as
'.general [ sed anxi ety disordemt! pa jaC d| sor gdgr o7and. obsessi ve- conpul sive

- di sorder, depr ession, .inpul s coftr.ol- di-sbRder's, aI cohol ~abuse, aggression,
i schaem c dr seases,: sr de ef) het s Jin ' : '

wherern Ri- R9 X and Y are as prevrously deflned at Ieast one of X and Y is CHz .

B and one of the two dotted lmes mdrcates a double bond or .

- d) alkylattng an ami_n’eﬁ derivatiVe of the fo_llo_wmg. ..l.'-'o_rrnulaIV P

and Y are as prevrously dehned wrth an alkylatrng agent such as B
hal a mesylate RSOSOZCHS. a tosylate R9080206H4-GH3, |
rtable leavrng groups. wherein R9 is as .

o 15 Wherein R1-RE,X,

an alkylhalogenide Re-|

_' or similar alkylatrng reagents wﬂh su

| prevrously deftned or . ' '

..: : | 20 e) in order to prepare a compound of Formula I wherern Ri is a group as defined i
| prevrously. however havrng a methylene group in the. 1-posrtron to the amino group, |

reducmg an amrde denvatrve of the followmg Formula v

Recerved Tlme 22 Feb 19 45 -~ Print Time 22 Feb 20:00
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onvealeﬁﬁa’l%arﬂta ﬁyc'ﬂﬁi’tlf:%g%ﬁ'f‘s of card| ovaI%ggLe gng [Sq Accordingly,

g.ln-another aspect ‘the invention. provi des a ph dbe: mposi tion-.
“-conpri'sing at - Ieast one novel corrpound accord?ﬂm [ll ntion as
~defined above of “a. pharnaceutlcally accept abl e salt thereof.
_jthereof in-a therapeutlcally ef fective amunt ‘and in conbination w.th one.
- or. nor.e. phar maceut'i.-, cally acceptable carriers or ‘diluents. In a further
.jaspect the- present :i-nvéntion pEQVIdeS t he use of -a - conpound accordlng to.
_the“invention or a pharnaaeut

for ‘t'he. manuf acture of .a. pf nacgptlcal pﬁ@pﬁratlon for ‘the treatnment of
. psychosi s, anxiety dlsorders de-reSS|on poul se_control disorders;

" al cohol- abuse, aggression, JNg -jc'dlse.'mx-‘sﬁae effects induced by
"‘;_conventlonal ant i psyc.hot._ln? agl f o ova%\l%gr di sorders:

N

e - whereln Ft2 RS X and Y are as prewously deﬁned and the group R1 ”CHz constt-
tute a group R1 or o '

. f) .ntroduclng a substrtuent Ba H4 or Rs by reacttng a compound of the f_o_llowr_ng.

FormuIaVI ' o

v vrherem at Ieast one of R?- - R5 ls hydrogen and the others are as prevrously :

' defrned for HS R4 or R5 and RG <R¢, X and Y are as prewously defrned by usmg a
reactlve reagent such. as a halogen ora halogenatrng agent sulphonatlng agent
nttratron ‘agent, a reacttve agent generatrng carbomum ions (FtCO+ R+) whereln R-

oy 15 |s alkyl alkenyl alkynyl aryl cyctoalkyl or cycloal(enlyn)yl

The acylations in Method a) are. convenlently performed at tow temperatures (eg |

atl'y ‘acceptabl e acid -addition salt thereof . |

below room temperature) in mert solvents such as acetone, dichloromethane, - .

tetrahydrofurane or, drmethoxyethane when reactrve carboxylic acid chIorides,_-._
o 20 |socyanates. or |soth|ocyanates are used Formylated amrnes are prepared from the
| correspondlng ‘amines by reaction in formrc acid, with esters of formic acid, or by

reactlon with. mlxed formic acid anhydnde prepared in situ. Generally reaction

temperatures are. between 0 °C and the bothng pomt of the formyl precursor. o
. - compounds.. . SR :

ttecetved Tlme 22 Feb 19 45 _-"-'_'Pr.i"nt ’l_‘im-e"':" ’;22.:Fe'b.,.l20:00 ,



'-6 Det aﬁzedEBDescrr ptronMEl?IC%mL nventron Sone . of the Co ou§ds cgj genera

Formul a’l: may- exi st as optical isoners thereof dh | soners: are
“al'so'enbraced by the invention. As used herein th efers toa -
‘[ere] "straight- chai'n or branched atkyl-..group and. nyl-and - .
-al’kyhyl mean-a [err] straightchaih or. br atkched hydrocarbon gr oup havrng _
one. or nDre doubl € .bonds - or trrpple bonds, respectrvely The term o
cycl oal kyl lt%dﬁ%hssaoeofdiﬁg)wmethod b) and. Hﬁaretgeﬁer&ll)@ﬁéﬁ@lme’d Bﬁeﬂuxlngrrn a

‘i ncl usi ve; bi cyclicror”tricyclic carhbocyc such”as ada

terms, Iower §\l" hle spbl\ﬁB'F satmeiﬁcetqeeernealwlmhmﬂ ketqne, teteahydre "ﬂfhcdtoxane
‘branched" or

Pncl usi ve. m BEPLE 25y 0N I pratehio B QB St o AGRIRNIE F porassium
1- butyl 2 quwbnaﬂenethyl 2- propyl. 2- nethyl 1- propyl et hoxy, ethoxy,
- 1-‘proopoxy, _net hyl thi o, ethylthro 1- propylthio, 2- propylthro o
'nethylsulf%nyl. et hyl sul fonyl., or the like.. Sintlarly |ower alkenyl and

I-ower - al ky nyFledeét&tns of doutile groodpmvding 16 m@ethbwct:) ave geherattlytpertcﬁtnedswith

|ncIu3|ve
. L : _catalyttc hydrogenatlon at Iow pressure (< 3 atm ) ina Parr apparatus

'_ ._ The reductrons ot the amtdes accordtng to: method e) are genrally performed by use
: to'-' of LrAIH4, AlHj or drborane in an mert solvent such as diethylether, tetrahydrofuran
o or droxane at room temperature or at a shghtly elevated temperature Halogenatrons -
aocordtng to. method f) are generally performed by use of chlorrne or bromine or N-
: hlorosuccrnamlde, N-bromosucclnrmld or another halogen precursor molecule.
o 'convenrently in the presence of a catalyst such as Fe |ons ora mrneral acrd
' In the followmg the rnventron is turther lllustrated by some examples whrch
o however may not be construed as limitlng -

o "EXAMPLEt B T Y
_.,'.20 '-__1 (N N-dlpropylammomethyl)-s-tormylamrnotndan, oxalate 1a (method a)

S .‘The startrng materral 1 mdancarboxyllc aord was prepared accordmg to the _
- procedures of VAsham and w. H. Ltnnell of. J.Chem.Soc. 1954, 4691-4693. A -
_ : 'mtxture of indancarboxyllc acld (32 Zg) thronylchlonde (50 ml) ‘and two drops of -
o 25 -DMF rn dtchloromethane (1 00 ml) was refluxed for 3 hours Volatrle matenal was
e _'evaporated and the rematmng crude carboxylic acld chioride was used without °
o further punf‘oatton To a solution of N, N-dtpropylamrne (50 mi) in drchloromethane
'kept at 0-5 °C was added dropwrse a solutton of all the orude carboxylic acid
| 'chlonde rn dlchloromethane (200 ml) The temperature was- gradually raised to
~'30 room temperature and.the reaction. mixture was further stlrred over-mght The
- o solvents were evaporated rn vacuo and the remarmng vrscous oil was puirified by
o _-_frltermg through silica gel (eluted wrth diethyl ether and dichloromethane 1:1). Yield =
__ ot.N__N—_dt_propyl_1-1_n_dancarboxam1de 132g. To_a well ,strrred.solutlon of the indan- :

. Received Tine . 22Feb 19:45 Print Time'  22.Feb 20:00



and “oge reB mrazmmr@mmﬁhcb'ﬁ'ﬂe bonds respe tléfle| The expre55| on:
alk(en/yn‘)yl means -t hat the group may be an al ceél kynyl '
~_group.” The. termaryl refers to a mono- or bi cycl :
flheterocycllc aroivati ¢ group, such: as phenyl ,
pyridyl . thiazolyl, benzofuranyl benzotHEenyI

_ben2|soxazolyl Fblqgen means quoro chloro
the termacyl ‘refers t

2 E;)ogol@) or-- |&o;d(%9 @wasse%dﬁgael n
or kkﬂBiI ar'¥orv |
~al ' kynyl car hearpoxamide i‘? l?clrl?l‘%chﬁalw( efi/ yn)

.or. cycloalkylalk

- Icar bon g/t N H oCﬁlI)batnw -
:l.'[ err] ‘O or dropyy /‘%6[&%& ﬁ-ﬁ;ft@l@d‘l 1@%0-“0“69 e ;egg &%ﬁ{ﬁd o

furanyl
ben2|soth|azolyl and -

a
15 to 10 °C. The temperature was allowed to rarse to 5 °C (not higher to avoid

o '-formatron of the dinitro- compound) and the mnx:r: wa:: Zu:t:?::::l(zo:l:;:::;
was extracted wi
':5' :l:us::r:bllc:efizotz)an(l)cri:;lscen\:vaat: r\l:ashaed with dlluted aqueous NazCOj solution e
._ X :0 rnl) The. orgamc phase was drled (anh: MgSO4). and trested w'ﬂ: :i:'::ﬁ
' .. carbon Evaporatlon of dlethyl ether in-vacuo afforded- N N-dlpl;jpytha’n (250
"_mdanc arboxamlde as an oil (15 g)- All of this oit was dlssolved in 90% :M " ueousj
The solutlon was heated to reﬂux and Fe powder (10x2 a) and q :
19-: 'm‘) 0x0.2 ml) were added port:onwnse dunng 1hour under wgorous stlrrmg The
' lr-nl(l:xltl(:re :vas refluxed for another hour Inorganic material was filterted off whlI: ’::Z o
N _:mlxture was still hot. The solution was treat:: wn:lmzc::l\:‘ag'tesddlc:r:;:e:r;‘ P -
o sequentl evaporated in vacuo. The ¢ '
B 15 __:::;:“i:: fr:m a 1y1 mixture of diethyl ether and isopropy! sther y'is:if‘j,::: -
6-amino-N, N-leropyl- -mdancarboxamlde ‘Mp: 100 °C. To-a suspen rcarbox
( 4 g) in dry THF was added dropmse a solution of all of the G-amrnom _::ded -
: amide. The mlxture was reﬂuxed tor 2 hours and 'subseclue""“YA‘ll‘ile not anlc' -
- mixture of H20IT HF was added cautlously to destroy excess of LiAlFs- tgane o
o 'zo'. '.-salts were flltered off and the filter: cake was carefully wasl:e:lla:i:::;l:::; °|":‘:'°luene B
L ted in vacuo. The remaining oi |
-:l:: se?clc\:’:::sl-\:’:c;e:a]: l:::oved by evaporatlon of toluene leavmg the e;aml’::l;
- , N-dlpropylamrnomethyl)mdan as an ol. Yield 7.0 g. To formic acid (92 /:C o
" was added 3.1 ml of acetic acid anhydnde ata temperature just abo:: e
U the 6-amino-1- (N, N.dlpmpylamxnomethyl)lndan was dissolved in dichior (100 |
) and added dropw|se at 0-5. °C. After ih stlrnng at- 5 °C ethyl acetate :
| S\E I:nd dil. aqueous. NH40H (100 mi) were added. The organic ph:i: "7':: .
separated and worked-up as. above leavmg the trtle compound°1a as e o
- 'oxalate salt orystalllzed from acetone Yield 7. 49 MP 150‘152 C.
R In a lcorr.espondrng way the tollowmg N N dlsubst|tuted 6-formy|am"l°’ -amlno-_
- | methyllndans were. prepared |

-:?'-'__'--"'.'-_R.,e.c'.'e'.i:ledf.Tilll\.'.e 21 Feh 1g 8 it Tine nra
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[err] is pre'feral%lzy an. aryﬁmﬂower al kyI group ce o
alkylsulfonyl gr.oup -or._a.-group [err] mherern le Sr Iomer '
al kyl” and-R12 is hydro- gen,: alkyl, aryl or. cy preferably

al

[err] is benzyl -or substrtuted benzyl forrryl

acetyl,. aryI car bonyl, in partrcular benzoyl130r sub- strtuted benzoyl, or a.
group. [err] wher ei n [err] ‘i's. hydrogen or | ower aIkyI and R12 is hydrogen '
1ower aIkyI k| _ o
oererably BBy e RiyeffinbELeh, GEat g (8 164 -

preferably: hy&alforg‘qlamlnohh(bglpendmrr[aﬂnyl]lndam fl[marqt 1@r Mn):r ‘B&ﬂﬁ@l’() both |

s il SFpiry B  Arglinda el i LrBShoCEy l/:ofgnui a

“la, wherein 'Wis O and [err] I's hydragen, Iovver al kyl, cycl oal kyI or aryI
Qr - alternatrvg KN{E % and [err] -are connected |n order to forma [err]
ferr] -menbdr 3- ntaini ng one nitrogen-atom. Most - prefer- ably [err]

e onayi - SERcatincE N paethyiter Hiccriddp 2 chane &) k]y'
15" hydrogen or-a | ower alkyl, cycloalkyl phenyl. or substrtuted ‘phenyl - -
_gr oup. o [er‘fcl aaéb(lutron of 6-amino-1-(N, N-dlpropylamrnomethyl)mdan @ g), prepared as In
o _Example 1,in drchloromethane (50 ml) was added triethylamine (4.2 ). A solution -
{o:-.of acetylchlorlde (3 3 g) in drchloromethane (10 ml) was added dropwrse at 0-10 °C.

L ~ The mrxture was further stirred at room temperature for: 1/2 hour and finally poured

_ '"'"worked up yreldrng 11, O g of crude trtle product 2a as an oil, The hydrochlorrde salt
o crystalhzed from acetone Yreld 9 4 g, mp 212—216 °C |
_' ._ '_'ln a oorrespondmg way the following N N—dlsubstrtuted 6-acylamrno-1 -amrnomethyl-
L lnclans were prepared: | . T -
c -Acetylammo-l (N N-drmethylamxnomethyl)rndan. hydrochlorlde 2b Mp 236-238" |
. o R T
20 (N, N-drpropylamlnomethyl)-6-(4-ﬂuorobenzoylamlno)lndan hydrochloride 2c Mp:
C 2172000 . o : |
-Acetylammo—?—chloro-1 (N N-drpropylamrnomethyl)rndan oxalate 2f Mp 77-79 |
| 3"°C (contarns 20 % of 6—ammo-7—chloro—1 (N N drpropylamrnomethyl)mdan, dxoxa- o
. late) R | - | |
| '25,_7' 1-(N, N-dtpropylamlnomethyl)-6-(methylsulphonylammo)rndan, oxalate 29, Mp >300
.I..._._°C. . ) o . c . : . .
o | -7-chloro- -(N N-drpropylamrnomethyl)—e-(methylsulphonylammo)rndan, oxalate 2h '
. MprgosacC. - o
N l5-acetylammo-3-(1 -prpendmomethyl)-z 3~d|hydrobenzothrophene 2:, Mp 126-1 28' :
- .80 ° C . : -

- '-'EXAMPLE3 | | s
- (N N-drpropylammomethyl)-ﬁ-urerdo-rndan 3a (method a)

CReceived Time | 22Feh 145 Print Time 22 Feh 20:00
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. . lnto dlluted aqueous NH4OH (14 00 ml) The orgamc phase was separated and



A Ll
-R9 ar&tranrreetaa‘-ﬁt dt‘@&?mﬁ‘o%'?ma pyrroli . di ne or .piperi '
~cacid® addition salts of the invention are pha ceutlcally acce
~of the corrpounds of Formila | fornmed with nonﬁgg},&n@dﬁBe&sReW lary of -
-such”organi ¢ sal'ts are those with maleic, fumar scor bi c,
“.enboni c, succinic; oxalic,

| | bi s-met hyl enedd | cyI onic,
T et hanedl sul fonic, ageti G, propionic, tartarig, citric, gI uconi c,
__"Iactlc mal i.c, nandellc “cihnam c,

CI traconic, aspart| c stear] c, palmtic,
i taconi.c, gI ycol i c,. p-ami nobenzoic

ut a [ repatbd as in
i heophyl i ng, Ff;uﬁoﬁfdfds-amlnommbh Tﬁ%ﬁﬁg@ﬁﬂ% If(??)esp W
"'8- “br onot heophy i ne 2 Bﬁ SHS tﬂ ddearsgatic ao\da(fft&ghrpesQ HB%’é
~.hydrochl er i Exah’;piﬂdblfbm %ﬁ’% )c famc, Bh@f}% h& mﬁt eWas ffurther
~‘aci.ds. The- Zgu aﬁ@e nwaslatdd@dsdf@PWﬂ#ﬁ§ O‘E or. those which are
:manufact ur edy cor ance W th this |@K‘gr\yz cg@n rab mﬂmthyta@to@ () m
'sui tabl e gogiﬁedfﬂrmﬂﬂlnaefﬁtﬁﬁ 9"? L orm ta I etﬂ%@d ﬁgp%b%marate
' ijWder S SN uIOrse agded and th@¥rgaNie phase was separated an - orated
: se was |

. s calt of the title compound 3a crystaﬂlzed from ethanol The free base we isolate

_, oc
' as acrystalllne product from the fumar te Yte|d 1. 1 g Mp 101 -

."ng" The

'.'l'f'o.'.EXAMPLE4 BN ST LTI
s (N N.d|propylamanmethV')'e'(s'phean -ureido)mdan 4a (method at |

S To esolutlon of 6-am|no-1 -(N, N-dtpropylammomethyl)mdan( 4.9 g), ::pgegc; a: r|‘re\

: Example 1,in dichloromethane (100 ml) was added phenyhsocya . cwsta‘-.

E ture was reﬂuxed for 1.5 hours During reactlon the title compoun )
1"5 'Il.:]zI:d The mtxture was cooled by ice’ and the precnp|tated product was filtered ©

« '.Yleld409 mp: 198-201 °C.’

i cortespondlttg Way were prepared the foﬂowmg N N'd's.u..t?s‘“"‘e‘_’ Srursido-1-

. _ | eo : _i ammomethyhndans

1. (N N-d|propylam|nomethy|)-6-(3-methyl-1 urendo)mdan, hydroohlorld_e _4b, p
.' 68((:)3 3-d|methyl-1 -uretdo) 1-(N N-dlpropylammomethyl)mdan. hydrochlonde 4c, p

5 185-187°C 143- |
= 1 (N, N-d|propylamlnomethyl)-s-(a-nonyl- -ureldo)lndan, hydrochlorlde 4d, Mp -,

1 50 ec SR : 3 8 oc
6-(3-cyolopentyl-1-ureldo)- -(N N-dtpropytammomethyl)mdan, 4e, Mp 136 3 |

XAMPLES S o o

l' 3‘_’ I:Et-(N N dupropylatt\momethyl)-s-formylammo 2, a-dlhydrobenzothlophene, oxalate ,
(method a) co e __ .
e Gl e ~ecarbox-
-Th'e etart|ng matenal 5-ammo-2 3-d|hydro-N Nfdlpropytﬁjoengoth|optteneoerb _

Recelved Txme 22 Feb 19 45 :P_r'int,?‘”“._? _l _'_--_2'2:Fe.b_-..zo_:_.[)ﬂ. :.'
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g ral byl:-tﬁl bé 12:3511 d‘lEDE@NBltrcﬁ?l% for i nJ ect | on, |

. conposrtrbns met hods -wel |

r g such
_ -known in the art ' EL
}'pharnaceutrcally acceptable carriers, drluen ‘ or other
_addrtrve usually used in:the art nay be used.

t he corrpounds : |

.. of.the invention are adm.nister ed i‘n-uni tl5dosage form cont ar ning - said - '
:conpounds in an- anount of about 0.01 to 50 ny. The. total: dail Iy -
ranges of about 0.0% 500 u.cangipss thechtads osE: par b BSSators!
“the active MIﬁﬁ)uW&soPr?P‘?é nve The-iny,

method for &hdy BlenErsoRy ngw),umﬂaoeanaamﬁ%%%g%o 4d S ChomESot ()2

I'vatives of

. flur anes, 3 irPPHE-(200sml)was added
w5 3-di hydroI qgsp,ntmﬁlr'ﬁmess@%ml ﬁalﬂ ﬁ%ror swgmgﬁ (

. f .-
pormieing Lrllma%lrsrs @x%)aanmedmmm geniy ‘"P‘BQ?%?lﬁ Bt

5

o °G Inorganrc salts were frltered off. and the solvents were evapora:‘ed ::u\;azr;:a;:: |
| remaining oil (7.0 g) was used without further purlfrcatron To t eh ot
. _' crude 5-aml n0-3'(N N-dlpropylamrnomethyl)-z 3-d|hydrobenzothrop enc:EL o _
(50 ml) 98% formic acrd (20 rnl) was added. Toluene/formrc acid \:tas :was poured |
'10 : strlled off untll the temperature reached 130—140 °C. Then the m: uras added The__ |
_ ".onto drl“ted aqueous NH4OH (250 ml) and ethyl acetate (100 mi) w urmed __
o :organlc phase was separated and worked (l!p T:e tl::‘e :c:;nr::::hi ‘E:n \:::sl: " .
B tography on’ slllca gel eluted wi b |
i | :,rx:::-:m; :l}l::::?omget:a:e and ethyl acetate) A crystallme oxa:a;: 1s:: o\gas_
o -.'-.'1'5_.-“ '-obtalned from a 15 % solutron of ethanol in acetone Yield: 2 4 g Mp

O In acorrespondmg way the followrng N N-drsubstltuted 3-am|nomethyl-2 3-d|hydro- -
: -':-:benzothlophene was prepared : o - - a _
o 3-[N (2-phenylethy|) N-propylamrnomethyl]-5-formylammomethyl 2,3- drhydro _

- lated as an oil : : :

20- -benzothrophene Sb, iso | -
. _acetylamlnoft (1-p|pend|nomethyl)|ndan oxalate Sc, Mp158-160 C

| ::"EXAMPLE 6 | - o
| (N N—dlpropylamrnomethyl)-6-(4-ﬂuorobenzylamrno)lndan, oxalate Ga (method e)
. :25‘.. o o . ooyl b |de (10 g), prepared as’ |n_
: Toa solutlon of G-amlno-N N-drpropyl- -mdancar oxam ; |
: xarnple 1, and tnethylamrne (4 29) in drchloromethane (75 ml) kept at-5°C w:: ._
o added dropwrse a solutron of Hluorobenzoylchlorrde 6 g) in drchloromethane (f -
S ml) The temperature was slowly rarsed to roomtemperature Water (2:0 ;n:: wa;s o
L e
w worked up leaving 16 g ¢ of the crude
S 80 added and the orgamc phase was o
= benZoylamrno derlvatlve asan oil. A small sample was punﬂed and cryst:.hlhze . :d._ N
S 135 °C. To a suspensxon of LiAlH4 (19) |n dry THF (50 ml) was added the p K

dfor i
- 4-ﬂuorobenzoylamrno denvatrve (3 a) and the mrxture was gently refl\,lxe . |

5 Re.c.erveﬂ Tlme 22 Feb 19 45 Prlnt ;’l_‘-_fi_ll,le ___22.Feb-.-__20:00 |
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_agent such as a carboxylic dcid h i |'at '
. al ogeni de acyl ating

'221r ggi;l ?Eog& Snbraced by the defini '?I on -of R[R[ @ ”] ‘GO bei ng.
Calkyl, arhydride ‘or nixed.acid anhydrl i ng hal ogen,

-aryl: or. al koxy, .an:i so

| . cyanate; - i sdbhio-

“actlvated -acyl ating, derlvatlve wel'l < known . |h0thgy:p?te 'Orna shntlar
or de

prepare a compound of ‘Eor D b .
RE A 'Oohfwaagzy ﬁ9P'|'nSl:§§§l’§%ﬁ L fps berrdy Eﬁfyﬁﬁ%ﬁ@nﬂfg T |
al'kylating. B’éﬁk her [AITHE 015 i) atr20:A6.rioorganic Al @fﬂ@%ffht\ fﬁtﬁr%cﬁkgn

s Whost%sh@t:é‘e%gttr 15 Riier 150 iy nessbenmerarc.

l'eavin A
el ey SRR lonrotgrﬁwsan'mm%%“ wslp Lo,

.5 acrd/mol title compound) crystalhzed fromegcetoneereld1 1@, mp 135—140 °C

"'-;IE)(AMPLET S B R
- '5-acetvlam|no-3-(1 -plpendmomeﬂ'-y‘)-Z 3-dthdf°_b-e"Z¢fo3“v" oxalate 7a (method 2)

10 3—Benzofurancarboxylrc acid: | |
| To a solutlon of benzofuran (75 g) in chloroform (600 ml) was added dropwrse a
o ,_'.solutron of bromlne (41 ml) in chloroform (150 ml) at-10 °C ‘The temperature was
'slowly allowed to reach room temperature and chloroform was evaporated in vacuo,'
- leavingthe crude 2, 3-d|bromo-2 3-d|hydrobenzofuran asa crystallme product which -
' 45 was used wuthout further punﬁcaﬂon Yleld 171 g. Tothe dlbromoderlvatwe (147 9
| '.'ln ethanol (600 mi).was added a solutlon of KOH (59 g)in ethanol (200 mi).. The mix-
'=ture was refluxed for 2.5 hours Aﬁer cooling to room temperature the mlxture was' :
g poured onto water and extracted W|th ethyl acetate (2 X 300 ml) The combrned orga- .
' nic phases were worked-up and the 3-bromobenzofuran was subsequently punfted

R belng"-

| e :a_o. '-by elution through snllca gel usmg n-heptane as the eluent. Yleld 51 gofa semlcrys- e

o tallme product A solution of all of the thus obtatned 3-bromobenzofuran and CuCN ,
, o | (33 g) in N-methyl-z-pyrrolldlnone (350 ml) was heated at 190 °C under N>. W|th 1
L hour intervals was added further. cuCN (3 x 4. Sg) The mixture was poured mto a
o : _solutron of. FeCls 6H20 in water (610 ml} and concentrated hydrochlorlc acid (156 .
25 mi). whlle still hot The resultrng mlxture was stlrred at 60 °C for 1. hour and subse-- :
- quently poured onto |celwater ® l) Extractlon with diethyl ether (3 x-300 mi) and
e workrng-up of the combmed organic phases afforded crude, crystalhne 3—cyanoben-' :
| zofuran meltlng at 76-82 °C Yield : 34 g. The 3—cyanobenzofuran was dissolved in
- a mixture of acetic. acid:conc. HgSO4 water 1:1:1 (660 mi) and refluxed for 3 hours |
j | 30 After coollng water was added and the 3-benzofurancarboxyllc acld was finally ex-
©tracted with dlethyl st (3 x 200 ) and workad-up. ield: 37 9. Mp 152-158 °C.

3-(1 -Plpendylcarbonyl)benzofuran

Recelved Tlme zz Feb 19 45 bt 2100



A o P 18/]_.5
2w or aradt FEB)W@E é?—k%ﬁ '@PIQ%‘Dcr ng the doubI e bond |n a co (B st of the
---,__foIIovu ng- Forrrula III

'-deflned-

~wherein [err] [err] previ ously o
.| east..-ohe- of X.and Y-is [err] and \ “\j dotted lines
-.i-ndi cat es a doubl e -bond; -or wher ei ni. [err] re as
Qprevrously defined with an aIkyIatrng agd '

t such as an aIkthangenrde
“R9-hal ;» a mesyl ate. [err] - a tosylate [err],. ‘or simtar al
“wi'th swtable | eavi n

..order. to prbm@!ﬁ@fﬁ%g%ﬁﬁa?w |I&d8ﬂ:|(1$ga)$Ndﬂeime %H‘%@hﬁ gﬁ§] in

Wher dgp 52hours.
. defined preﬁsﬁry‘ Shilofi@e|e8 rml)ani dugh@r&rraﬁ "r?n@dé h@p ) ﬁ rt%ﬂog::g OSIrtﬁ\l'n%S{etgo
- the am no reduci ng an ‘am ohgl ¢chlonigr)Was
I A g-Vo|sm|e material vr?as evaporgtedqﬁ Vb i ebessithiohy r

id
by evaporatron twrce ‘with toluene. The thus obtained 3—benzofurancarboxyhc :c -
) etoa
"8 chlortde was. drssolved in dtchloromethane (100 ml) and added (c:lro]z‘ms -
N -5 ° mi
o thylenchloride (100 mD at 0-5 °C. The |
.:solutton of plpendine (21 4 g) m me h - and |
. ture for 1 hour. After washing wit w ,
: was further stlrred at room tempera crUde
. brine, respectlvety, the organrc phase. was worked-up as’ ‘above. The| ° )
ptpendmo derlvatwe was further: punﬁed by column chromatography on si ica tglgﬂe |
X 10 '(eluted with. a mrxture of ethyl acetate/heptane 3 1) yreldtng 6. 7 g of the pure )
B : compound as an orl ) -

mfd. onvl)-2 3-d|hydrobenzofuran e S -
o :.'.‘3r-c§1azlophe.|::¥1k:r§-(1Y:lpendylcarbcnYI)benzofuran 67 g) in metha‘nol (150 :‘r)‘:::t |
S at 35-50 °C were added small portions (in total 3 g) of Mg timings ‘:“':: aqueous
S After stirring for another. hour at 50 °C the mixture was poured onto tha:e ox
- solutron ‘of NH4Cl. The aqueous solutlon was extracted with. dlchlorome i
_ 200 ml) The combnned organic phases were worked-up yreldrng 6.7 g 0 |
': 3-d|hydrobenzofuran denvatwe as an °l|
T | | |
- 5-N1tro-3-(1 -Plperrdylcarbony|)'2 3'dlhyd’°be"z°fura"‘ o ] tnﬂuoroace~
" Allof the 2,3—d|hydrobenzofuran derivative from above was dlssolve ml was added o
| tlc acid (35 ml) and coo\ed to. 10 °C 65 % . aqueous HNO3 4.3 m medlately o
o drolese below 10 °c The solutlon which had tumed: black was im . e
s d onto ice and extracted with éthyl acetate (2 X 50 m‘) The combrne g o
o p:::s were washed thoroughly with an aqueous NazCO; solution @x25mhend
| ':I':mally with bnna Work-uP of the Orgamc phase afforded 5 4.g of °"“d:mi:‘;: -
' derivative s an oil Further purification by column chromatography;(:- incridyk
e :(eluted with ethyl’ acetate/heptaﬂe 31) ylelded 32 g of pure 5-n|t\;:- '10;):14 C.
R carbonyl)-2,3-d|hyd\'Obel'\mfura" which CWs‘a"'zed ”P°“ standing " o

. 5-Amino-3-(1 -prpendylcarbonyl)-z 3-d|hydrobenzofura ' » koot at reﬂux |
= Toa solutron of all of the s-nltrobenzofuran in 90 % athanol (50 m) P |
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_-_-:.[erl‘]zz\:ﬂrEBe'lsa [1er=$q "‘EPE?Tr”ﬁL Cﬁ'('aénd Y are as prevr u |,_%s§é=‘eflké[ﬂdﬂecﬁnd the
. group [err] consti- tute-:a -group- [err] ot ) m

bstrtuent
~lerr], [err]l. or [err] by reacting a corrpound of Forrrula VI :
~[err] wherein at.least ‘one of R3 - R5 is hydrog rs are as

'.':preV| ously def i ned’ for [err], [err]:or [er ~and [err] - [err] X and Y are
©as previ ously defined, by’ using a.reactjve reagéent such as a: haI

_:.ggun ggg{latn 5 ngcgygg%%h Elgn?le?%‘(l:lgﬂg cdFpowdett (lmtctahZﬁgghand aoneeratf é[a(lf‘

rum.1i ons

_al kynyl', -arytotakgct anl) kduring 1@@@&%@1{}19&@] S e'#hgffé‘l%eﬁ'téy 'anoi‘h&rehbhr The

atrons 1n Method a) -
;;Ia[lel ﬁgpyeggﬁmytg[]{;ﬁ&.g‘ggtggtvgé@m fe‘?@&i’%]faérld g ﬁMurebahs\poumﬂmntmpmeeude)

drch th ]
di et hoxyet haiif Woerate (250 i b workiupof the GERRICPIRRS e "'efq Q%L@?&s‘“ﬂé 5

| ._._Il so.t'hr_locyaga;ﬁngéeenz%?&an d:envg}(v at ed' aml nes ar e pr epar ed f rom the

3 _Acetylamlno-S-(T-PlPe"dlmmathV')'z 3-dlhydrobenzofuran, oxalate 7a: |

o “The 5-amlnobenzofuran derivative (1 g) dissolved in dry tetrahydrofuran (THF) was o
e - added dropwrse to a solutlon of L|AIH4 (0.5 g) in dry THF (30 mi): The mixture was

10 reﬂuxed for 2 hours After coolrng on an |ce bath excess LrAIH4 was hydrolyzed by o

o addltron of aqueous NaOH solutron (0.5 mi 15 %) lnorganrc -salts were filtered off.
) "The THF. was evaporated In vacuo and the remalmng wsceous oil was dissolved in .

- : evapor ated leavrng 0 7 g of crude 5-amrno-3-(1 prpendrnomethyl)-z 3-dihydro—

s benzofuran, whlch was. used without further purification. The 5-amino group was
o - acetylated accordrng to the method m EXAMPLE 2. The title. compound 7a crystal—_ >
- lrzed as the oxalate salt from acetone Yreld O 15 g Mp 144-150 °C

_'.EXAMPLES -
20 Resolutlon of compcunds B

- '-7'(-)-6-Acetylam|no-1 (N N-drprcpylamlnomethyl)indan, hydrochlcnde 8a |
- To a solution of 6-Acetylamrnc- -(N N- d|propylam|nomethyl)mdan (365 g) prepared o

L -as in Example 2, in acetone was added (S)- (+)-b|naphthyl-22 —dryl hydrogen _.
L as 'phosphate ((+)-BNP) (21 2 g) at reﬂux The mixture was cooled and left ovemight in

a refngerator The precrpltated crystalllne prcduct was frltered off and the solution
.was used for the preparatron of the. other enantromer 8b. Recrystalhzatrcn from a
23 mrxture of methanol ‘and ethanol afforded 30 g of the (+)-BNP salt. Mp : 257-260

°C [a]n +293 1°. The free base of the tltle compound 8a was. isolated ([ =
30 84.9°) and. subsequently crystalllzed as the hydrochlcrrde salt from acetone. Mp :
L 236-238 °C, [U-]D = -51 3° ' '

- : Tl-(+)-6-Acetylam|no-1-(N N-dlprcpylammomethyl)lndan, ydrcohlonde 8b |

 Recsined Time - 22 F_e_ib.":_19;4'5. S --P_—fin’t;_'f_i'meﬂ. o Feb 19 59

'- .dlchlorcmethane (100 ml) After drymg (anh MgSO4) the drchloromethane was



_' - . _ p.2n?
corresﬁ%rﬁiﬁng?sanﬁznﬁs bWEEﬂ'r%‘ﬁ”r n formc acr—cr, wrth =sters of form o

-aci @, .or " by.reacti.on with nixed fornic acid an CEHN Bk SHcddN Situ. .. |
.Generally reaction tenperatures are: bet ween 0Of er ﬁl l% l'i ng poi nt

of ‘the: forrryl precursor conpounds.. Al kyI atron I\/let hod b)
".and d) are general |y perforrred by refluxind®in a nt such as
--acet one, .met hyl ‘i'sobutyl -ket one, ‘'t et. rahydrofuran di oxane et hanol R
2-propanol " i MHd\gedtbAS samttoﬁffram aas@e waalpoarecl rnt@fslavérétsw m?an@ ?rla’d\‘ssalkalme
‘carbonate.. uct I'ons . of bond s accordi ng nmet-h '

are %ener al

-perf ormed " wi tby addlmrypf eqtrsrzwt;hrted H}tE’ﬂ@ﬁ“ﬁ'ﬁ eétamtbyl(aee@tat(&x) ,
t t l '
porformed byrtilssggﬂgtéﬁfg'?‘a‘“fzs B TS BRPSE fem' edlBhORing A AC gkt ' .
di et hy' ether. 24 6'g; fipy I257-260°C, [oJo = -296.9°. The free base was isolated as above ([ob . . -
B 5 = +84.9°) and subsequently converted into the hydrochlonde salt Yield . 103 g, -
= _-__mp 236-238 °c [ocb =+54. 3°' | B S

o ”Compound 2b was resolved in a correspondrng way ustng O O-drtoluyltartanc acid
. asthe resolvrng agent _ S L _ |
o "'_10. '( )-6-Acetylamrno- -(N, N- drmethylamlnomethyl)rndan, |solated as an oil 8¢
- (+) G-Acetylamino-f (N N-drmethylammomethyl)mdan, rsolated as an-oil, Bd

" o Compound 2| was resolved ina correspondlng way usrng 0,0-drtoluyltartaric acld :

e f"'-_'."as the resolvrng agent o e e R o

o ._:'f.;'_.f'-s?.’,'( )-6-acetylammo-1-(1-prperidlnomethyl)mdan, (+)-O O-d|(4-toluyl) D-tartrate 8e,

- f'-'_ ".'Mp 144-147C. [a]., +592 (The free base was isolated as above ( [a]o- -46.8°) :

REEE T : -,_(+)-6-acetylam|no-1 (1 -pxpendrnomethyl)rndan ()- 0 O-dr(4-toluyl) L-tartrate 8f Mp:
141 146 °C [a]D =_-56 3° (The free base was isolated as above ( [a]p +50.7°).

S 2ol'EXAMPLE9 o |
L '(-)- and (+)-6-Am|no-1 (N N-dlpropylamrnomethyl)rndan 9a and 9b

s .Compounds aa and 8b were hydrolyzed to the correspondmg stereolsomers of the __ f._ |

SR "'6-amrnomdans respectlvely | . . . . |
S 25 A solutron of (-)- 6-Acetylam|no-1 (N N-dipropylamrnomethyl)lndan (8.4 g) in 10 %

; '_.9) and extracted wnth ethyl acetate (2 X 100 ml) The orgamc phase was worked up
Ieavrng the (—)-compound 9a as an oil. Yleld 6.5 g, [ab —-81 g,

Ina correspondtng way from sb was prepared L
(+)-6-Am|no- -(N N-drpropylamrnomethyl)lndan 9b [or.]g -+81 4° '__ : _'

'conc hydrochlonc acid in. methanol (100 mi) was refluxed for 8 hours. The solvents S
-Were evaporated and the remarnrng oil was added to dlluted aqueous NH4OH (pH >



N or d| oxgﬁ tyvfrtmmaﬁmﬁldﬂ'br ‘at. a sk gh y eI evat ed terrperature
. ons ac

- cor.di-ng t 0. method: f) are gene Isyeegeersiseenrmplaqw use of -
' -_'chI or| ne or 'bronine or N chl orosucci nam de,

d or anot her
-hal’ogen pr.ecur sor ol ecul e,

catal yst such
. ‘as-Fe'ions: oramneral acid. I'n‘the follgwng :

n |on is further.
AT |ustrated 'by 'sonE : exarrpl es which, however, may not be construed as.
“limting. EXAMPLE "1

N- di edtd noi ndan, oxal ate -

“la (met-hod aﬁaﬁmdatwavﬁﬁgm%‘g Bél em’l@@ﬁ’cl oﬂg‘ﬁb? acid, was prepared

-according tg %ﬁ h qe{wi\ﬁéml&thwavﬁﬁlmthymndan-ﬁﬁr iwalated @3N O chem soc.

1954, 4691- 4@ "ﬁ ﬁr Ure of I'ndancarbgx i 8&?&@5&antdw onyl chl ori de

-(50 .m ). and’ (L,_Yl@ - Anines 1N, ihdimethyla %‘HPWMW%R?‘{&B was refluxed for 3.
hours. Vol at'

dslatedeamarmml d boxy!
“acid chlori de)%m!“hggdm%ggﬁ ?‘%rﬂ“ﬁg@hmflfcaf dg A H’&llg g{)ljutel g(rjrIr O?xy ¢
- NN-di propyl a&p%eam -1} -pi nurmmeltwlledaaﬁ& 'ﬁ%lﬁe 8

[err] C was added
: dropW| se utlon of aII the crude .car boxyl i'c aC| d =~

convenrently In the

ExAMPLEto L

: The followlng resolved derrvatlves were prepared frorn oompounds 9a of usmg
1o standard acylation procedures as descrrbed above | : 149—.1 oG,
() 1-(N N-dlpropylamlnomethyl)-6-tormylam|no|ndan oxalate 10a, mp: e
[(T-])Dt_;l‘::Nermpylamlnomethyl)-6-formylarruno|rtdan, 'oxalate10b,mp: 152'154 °C N
RN 15 [(0;]_2-;;4:_::methyl-1-urerdo) 1-(NN-dlpropylamrnomethyl)rndan hydrochlonde‘loc, o
‘ | :—:-61-?: :—Zir:ecth;:b-t;::oz) 1-(N, N-drpropylamrnomethyl)rndan hydrochlonde 10d,
T;sj[z?;:-ji;ipij)yl_;:i:ldo]- -(NN-drpropylamrnometltyl)mdan, 10e, mp: 200 |
. i :f)-s[?[l:f(::teljoiphertyll 1-ure|do]- ;(N N-dlpropylamlnomethyl)mdan, 1Qt; mp 200 .'
:; 1[:;D;_:ler::hylammomethy‘) e_fermylammomdan. oxalate 109, rrlp: 167-1-7.5 o__C...
'.'.zs [(T-])? -::Il:drmethylam|norrtethYI)'s-formylamlnolndan, xalate 10h, .m.p 16t A7 :
Zc)' :::r;;lsagrt:nod ~(1 -prpendlr\omethyl)mdan, oxalate 10i, Mp 153-‘1 60 °C. [a]D =
_ :;:;orro;rlarntno-l (1 ;plpendrnorttethyl)rndan. oxalate 10| Mp 1e1-1 64 fc [a]D =
3o+474 | P

| ~Received Time - Q2. Feb 19:45 . '_'P“n-t_ Tine o 2ken
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:chl ori 3% FEH cﬂscrﬂzo%rre"ﬂb_r?éﬁ@mt'z%ﬁ”m Y. The tenper_at_ur-e—waf-gra'duarl.y rai sed

to- roomterrperature and.the’ reactlon mxture was further stlrre

over=night. The Solvents were evaporated in vaduis$ |n| hg vi scous
oi'l was pU|r|f|ed byfllterlngthrough srllca ge l di et hyl - _
‘et her ‘and di chl oromet'hane 1:1). -Yi-el d of’ N2W di p ar boxam de :

'32°g. To.a well. stitred solution of the indan- 12 carboxam de (20 g) -

'concentrat ed £XA MPLELRD rrt) kept at *-10 [-err] C was -added dropwi se a cool ed '

~m xture of 100%k§rrgmI g%ﬁ and concentrated [err] (40°nl.) at -15 to - .
10[errjcC. Théi ne-arekloeg-il dwé&dawopﬂawqmemy[)eﬂapmw@ﬁe Hagher to
~avoi d formati %ﬂ%d he dimitro corrpound) and the m xture was subsequent |y
‘poured onto- c(rushed i.ce (2 kg)- Organl c material was extracted with diethyl
ether (2 x 200 mY), t he conbi ned organi ¢ phase was washed wi t h diluted
" aq Heous [ el ]Tosglslo}utron df?é-acetylamtno-t -(N, N-dlpropylammomethyl)mdan 2a (3.0 g) in ace-
tic actd (15 ml) was added SOQCIg (1.5 g) In-one portlon The temperature raised to '
: 65 °C. After strrnng at room temperature for 2 hours the mixture was poured into _'
' -"-'duluted aqueous NH4OH and extracted wath dlethyl ether (2 x- 50 mi). The combined
o orgamc phases were worked up and the title compound 11a was punfed by column .
10 chromatography on. smca gel (eluted with ethyl. acetate/heptane/tnethylamme 40:

S 60 3)_ __The.._ ox_al_rc aor_d ealt cry_stal_l_:ze_d f_rom acetone. Yl_eld 13 g, mp: 172-1 74_. c.

. -'The enantlomers of 11a were prepared from the acetyl denvatives aa and Bb
Lo respectlvely, by chlonnatlon as descnbed above ' :
; ) 15 | (-) 6-Acety|amnno-5-chloro-1 (N, N-drpropylammomethyl)mdan oxalate 11b, Mp
188194 °C, =854 | |
. (+)- 6-Acetylamlno-5 chloro-1 -(N, N dlpropylamlnomethyl)mdan, oxatate 11c, Mp :
B 190-195 °C, [a]o =430, 7. : - -

Cam eéAcetylamahs»S-bramof1f(N.,N_-dipropyla.mihéniet.hy'l)in__dah';-'"oxalate' 1d

e To a solutron of 6-acetylamtno-1 (N N-dlpropylamrnomethyl)lndan 2a (5 0 )] in .

B 'acetlc aCId (50 ml) was added dropw1se a solutton of Brz (1.2 mly i in acetic acld at
SRR 50-55 °C The mixture was strrred at room temperature overmght The mixture was
S 25 _poured rnto water/ethyl acetate the organlc phase was separated and washed with

S Nag$20 (1% aqueous solutlon) After workmg up of the organic phase, the remain-

L tng oil contamed a rather htgh proportron of unreacted starting matenal and the trtle
| compound was lsolated from the ‘mixture by column ohromatography on silica gel _:

(oluted with ethyl acetate/hoptane/trlethylamme 40:60:3). The oxalic acid salt of the

o 30 t:tle compound 1 1d orystalhzed from acetone Yleld 2. 0 g, mp 156—1 59 °C |

 EXAMPLE 12 - | SRR . |
6 Acetylammo-1 (N-methylammomethyl)tndan fumarate 12a (methcd g)

Recelved Trme 22 Feb 19 45 | Rrint Trme 22 Fle'bﬁ 19:59



X 50 élg),-EB'Flge szu mEPIf%IQ'@-\EH%" dr| ed (anh Mﬁﬂd\ and treat ed W|th
actlvat.ed car bon Evaporatl on of diethyl et her in vacuo afforded = =~

N’ N-di pr opyl - 6- ni-tro-1-.indancar boxani de as ‘arThisiSheef s Bddn Refthded OF t hi s oil
- was" di-ssol ved.i-n:90% et hanol (250 n ) .. The sol u d to reflux
]_-'and Fe - povxder (10 x 2 @) and 6 I\/aqueous HED - (10 e added : _
- por ti onwi se ‘dur i ng 1, ‘hour. under "vi gorous ‘stirring. e was refluxed
~for another. hour Inorgamc ‘material - was. firlterted off vvhlle the mxture -
was still hot. The sol ution was .treated with activate Q‘% g:@ é)‘ di-
:_._._sol vents- subf@gused]ﬁ ef/ema}latmnmh(bidﬂrdimemwan@ngmﬁ 2 f" n v
Crecrystallized fraom a ‘m-Xt ure_of,

.' “yiel'ding. 9. Soxanef (1&%9@1@1@@ %255 ' oy % 5%:}?&85@ @%OPEEWHIOREHGKZOO

err

- T¢ e sl ubsaqtqgmhsé‘eat §B§b‘t§%n€ £
'_.'..'a?I ao? u;s Egntsin‘ﬁdt’%%ﬁhgé*n?gr@gigg)aalrﬁmd? yr'Itihaem:n ure \ﬁ/as re,%é? lglqh cP ?lltB Hbg
“and’ subseaqgeplo/s Itpqhecsdleehtmsrexamrétaﬁa% ﬁpqﬁqﬁ%g dé cau ousﬁ
--destroy excess of Lj Al

adfdflthe roesrueatarhmdatems ani Qibr

cake “was- car Bwrough sW&§Eéd"tﬁﬁq Iﬁl‘ %?%{r%get)me “The sol vents, wer catic
L _evapor at’ ed | 89\785% a‘gamtroﬁrgﬂme Iug.ls)pltepat-:ed Qﬁfbgmt%@ﬁ & ip(qu éon%queous a

L o ac:d (675 ml) Zn (84 g) was added in small porttons at 30-40 °C. After stirring for 3

h excess Zn and Zn salts were- filtered off. Water (2 L) was added and extraction o

| .1o " W|th dtethyl ether (2x 200 ml) removed neutral products The ice cooled HzO phase :

" was made alkalme (pH >10) by cautlously addlng NaOH Extraction- wrth dlchlorome-
l. thane (4 x-150 ml) and subsequent work-up ylelded 14 g of the trtle compound 12a
- asanoil. The fumarate salt crystalhzed from ethanol. Mp 176—178 °C.

15 EXAMPLE'13 o
-Aoetylammo-t [N (4-cyclohexy|butan- -yl) N-methylamtnomethyl]mdan, sesqut-
."'.:1 S o "."oxalate 13a (method d) : . - |

) A .mtxtUre of 6-Acetylam|no-1 (N-methylammornethyl)mdan (1 5 g) 4—cyclohexyt-
o 25- butan-1-ol mesylate (2 5 a) potasslum carbonate (1.4 g)anda crystal of potassrum
- ':lOdlde in MIBK (80 mi) were reﬂuxed for 5 h. After cooling morgamc salts were

AR ftltered off and the solvent evaporated in vacuo The remainlng oil was subjected o
A column chromatography on SrOz (eluted with' ethyl acetate heptane triethylamine .

. """"80 120:4). The free base of the title compound was |solated as an oil. The sesqui-
a 25 .oxalate of 13a crystallrzed from acetone Yreld 1 6 g Mp 145-155 °C

a ln a correspondrng way was prepared the followmg N N-dlsubstituted denvattves |
o -Acetylamtno-1 [N-methyl N-(4-phenytbutan- -yl)ammomethyl]mdan, sesquroxa-'- _
:."'.'_'Iate13b Mp 121-123°C. . e : .
o "-eo.- : 6-Acetylam|no- -[N [4-(|ndol-3-yl)butan- -yI] N-methylammomethyl]mdan, oxalate
D 43cMp1i1-t13°C. - TR
e e G-Acetylamlno -1-[N- [2-(2—|m|dazohdinon-1 -yI)ethyI]-N-methylamnnomethyl]nndan,_..
- sesquroxalate 13d Mp 154—158 °C ' :

Recetved Tlme 22 Feb 19 45 | Pnnt'l‘tme | 22 Feb, 1.9:59



R ' Y ) - Pl
~and. exclg$ r iggas nzmmm%ddﬂﬁm evaporatlon of t ol uene IeaV| n the -

- 6= amiqrot T N—dl propyl am-nonet'hyl)i ndan as alfisShelatHﬂ g ‘To form
'aCId(98% 8 .im) -was added. 3.1 m- of acetlcal H“ _
._-,tenvperature j ust above O[err]C “Al'l of the. o :

. 6-am no-1- (NN-di- propyl am nonet hyl) i ndan V\B di sso ved i n dichl ororret hane
-:-(IS M) and added dropw se at' 0-5 [err].C.:After 1 h stirrin
. ethyl acetate- (100 m) a

at- 5 r ?
. - ‘ Leril ¢
““organi ¢ phageAceatyl %W&Rgh&a%(%pé%&[g?gd iritiRRotidinonety QW&CN “'l‘ﬂg'] |

s ab veeéeavrng the title
_--gozpounﬁi/p la1 n@g%{?% mfm slegqlluokalamﬂe  BRiskORr 142 f fr- grguacenti one’m ‘YI rr?llng
g n a.corre tylf-Ngnetnyla -
N N-di subst.i wcewlemim-wNa[m(arm ohgrAE ”ﬂé@%@'lﬁm W kb

ans “Bre prepared: . 13
'l'%6gngtlF:a?$}m)él ay {jindan g&dnoﬁaﬁt@f&f'ﬁﬁlgﬂmdéﬁ oxalate I'b. My jomine-
- 6 Acetylamlno-‘l [N-rnethyl-N [3-(3-phenyl-2-|mldazolld\non- -yl)- -propy Jami
s 6 o .

- methyl]mdan oxalate 13g. Mp: 191- -194 °C.:

c .

: 6 Acetylamlno—l [N [4-[3—(4-ﬂuorophenyl)-2-lmtdazolidmon-1 -yl]-l -butyl]fN-methyl—- '

| 13h. Mp: 102-108 °C.
' amlnomethyl]mdan oxalate’ _ N

g Acetylammo-1 -[N-[3-(3-cyclohexyl-2-|m|dazol|d|non- i) 1-propyl]-N methylamln

. ) (-]
" " 10 methyllindan, sesquioxalate, heminydrate 13i. Mp: 108-115 °C.

o methyl]lndan, sesquioxalate, hemihydrate 13}. Mp: 87-93 °C. : . l]mdan
o -Acetylam!no-l [N-[4-(2-|m|dazol|d|non-1 yl)-1 .butyl]-N-methylammome y nean:
L hemlfumarate 13k. Amorphous freeze dried powder.

o -'dan, sesquroxalate, 13l. Mp 151 154 sC.

EKSAMPLE 14

20 . a) )

'-A solutlon of the free base of compound 2a (5 0 g) m dry THF (25 ml) was ad ed

| -25° ure
L dropwnse toa suspenslon of1g L|AlH4 in dry 50 ml THF at 20-25°C. The mlxtl d‘
.. was refluxed for 2 hours. excess L|AlH4 was destroyed by cautlously adding 2 m

: Acetylamlno—1{N-[S-(3-cyclopentyl-2—|m|dazolld|non-1 -yi)-1- -hexyl]-N—methylamlno- -
s Acetylamno-1 -[N-[2—(3 (2-propyl)-2-lm|dazold|non-1 \A)ethyl]-N'-.rpethylarllnomethyl]rn N
.. 15 ©~ rinome! |

. 6-(N- acetyl-N-ethylamlno) -1 (N N-dlpropylammomethyl)_mda_n,_oxalate 14a_(m.et.ho

thyl- -
” 25 - luted aqueous NaOH solution. lnorgamc salts were ﬁltered off andthe crude 6-ee‘13:l B
B amino-1-(N, N-drpropylamlnomethyl)mdan was isolated as a Vviscous oil ‘upon

“poration of the solvents. Yield : 3.0 g. All off the thus obtained ethylammomdand::l: |
o :atlve was dlssolved in 60.mi dlchloromethane and 23 ml trlethylamlne was &

o-
The mixture was cooled to 0°C and a solution of 1 mi acetylchlorlde in 10.mi dlchl

a other .
a0 romethane was added dropwnse at 5-10 °C. The mixture was stirred forr1 n e
o hour at room temperature Water (100 mil) was added and the organic p ase e
| bsequently separated and worked up. The remalnlng o:l was dlssolved in ace
. .8u

lzed
e d oxallc acld was: added The oxalate salt of the title compound 14a crystall -
.. ando | . _
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6- forny?%rﬁEﬁogf 16158 plbﬂﬁ?}?wn'horret hyI)| ndan f unar at Jic, Mo 188- 190" [err_]C

6- For nyl @ni-ho=1 -(1- pyrrolidinonet hyl)indan, ox& s B Re %1179
[err] € EXAMPLE 2-6-Acetyl am no- 1- (N, N-di propyla
hydr.ochl ori de 2a (nethod-a).. To a sol ution of

6- am no-.1- (N, N- di-propyl ani nonet hyl)i ndan (24), prepared as |n Exarrple 1
i n di chl or omet hane (50 m") was added triethylamine (4.2 g). A solution of

acetyl chl'ori dgnd Was fbrédiof anbldHeanPvals. YidR: 2lsg g6 fabledo doopwi se at

0-10[‘err]C." The m xture was -further stirred at roomtenperature for 1/2
hour ‘and final 'y ‘poured into dilut ed aqueous .ferr] (100 nl'). The organic

phase: wae oCnTha by sHRREha ea pibtdiind ol fefindiid Way bl Btdlifd 18°
np: 2|12 216 [asslﬁlngmatenalrrgspondl ng way the followi ng N, N di substltut ed
o Acut i‘l“aﬂf’mé e quﬁzﬂ-m a”m)ralﬁvpcllpﬁaxﬁm-ngusmwwww nrb Mp:

236 .238 [err]@sqgg °C.. . |

o EHARMAooLoo\f.

: 1"0_--,The compounds of Formula I have been tested according to establlshed and
. reliable pharmacologrcal methods for determmatlon of the afflmty to the 5-HT1a

receptor and for detemmatlon of the in wvo agonlstlc effects of the compounds with
respect to sald receptor. The tests were as follows ' '

s : lnhlbitton of 3H-8-0H-DPAT Bmding to Serotonm 5-HT1A Receptors in Rat
Bram in- wtro o | ‘

I 'By this method the inhibition by drugs or the blndlng of the 5'HT1A 39°""s* *H-8-.
| = “_. 5 OH-DP AT “ nM) to 5-HT1 A receptors in membranes from rat braln mlnus oerebel—
. '-,'-'.'2"0, "__"_lum is determmed in wtro Accordrngly, thrs ls a test for affrntty for the 5-HT1 A: |
o .reoeptor | | |

L -'."PROCEDURE _ : : : : o

B o Male Wlstar (Mol Wlst) rats. (1 25-250 g) are saorlt" ced and the brarn is dlsseoted
- 25 and welghed. The bram tlssue mnnus cerebellum is homogenlzed (Ultra Turrax, 20
= --sec) in 10 mi of |ce cold 50 nM Tris buffer pH 8. 0 (at 25 °C) contamlng 120 mM
- NaClL,4mM CaClzand 4 mM MgCls. The homogenate is centnfuged at 20,000 g for

S . .'10 mln at 4 °C The pellet is. homogemzed in. 10 ml of buffer and incubated at 37 °C .- K
'_ : : 'for 10. mm The homogenate ls centnfuged as above and the- pellet is homogenlzed

- -'36_. in 100 vol (wlv) ice cold’ buffer containing 10 UM of pargyhne o

o lncubatlon tubes kept on lce ln tnpllcate reoelve 100 pl of drug solutlon ll'l water (or.

‘ water for total bmdmg) and 1000 ul of ttssue suspension (flnal tlssue content g "

e "corresponds to 10 mg onglnal tlssue) The bindmg expenment |s mttlated by
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, A ' .. p.BaT
1 (N N—G Fﬁ?opgsl alr% ?\%rren?y l””%( fI uorobenzoyT am no)l ndan hydrochl ori de

-2C =M. 217 220[err]C ' iﬁeetH BeenRelliced

6- Acetyl am-no- 7--chl oro- 1- (N N-dl propyl am nomet ate 2f,
-77-79 [err]C (contains" 20, % of . - _
‘6-amno-"7- chl.oro= 1- (N, N-di pr-opyl am- norrethyeﬁl nd e)
1- (N, N- di-propyl ami. nonkt hyl ) - 6: (et hyl sul phonyl ami no)i ndan, oxal ate 2g

>300 [err]C. addltlon of 100 pl of 3H-8-OH-DPAT (final concentratron 1 aM) and by placing the

7 Chl\,gr ° 8(% éﬁu 85 rl @ 8¥ i}mwa?enebaqx }\fter lncul:all fon l’oHo ‘Pg rr'tl/m %hne Jmpleg are %t%lread
gzgcitz g' ?2} pqg?aEér%h%uEﬁr (015? Rﬁﬁéﬂgl(hﬁou hﬁgﬁnalri;fgérlrle telﬁn fRb1Y @ERAD. Fhe tifes are
(et hod a) rrnsed with 5 ml.Ice. cold 0.9% Nagl which is then’ poured on the filters Thereatter,
5 the fi ers are washed with 2 x 5 'ml 0.9% NaCl, The filters are placed in counting

L vials and 4 ml of approprrate scintillation fluid (e g. PrcofluorTM15) are added. After

-" shakmg for1h and storage 2hin the dark the content of radroactrvlty is determrned

by Irqurd sclntillatlon countlng Specut‘c bmdlng ls obtalned by. subtractlng the _'

M’
"

. nonspecific bmdrng in the presence of 10 pM of 5HT. |

e For determination of the mhlbrtion of blndlng fi ve concentratlcns of drugs covermg 3
'“::".decadesareused _ ' o e

'The measured cpm are plotted agarnst drug concentratlon on semllogarrthmlc

o paper. and the best flttlng s-shaped curve rs drawn The lcsg-value is determined as

the concentratlon, at which the brndlng is 50% of the total bmdrng in control -

s samples minus the nonspecific ‘binding in the presence of 10 uM of 5-HT, |
o - ,...'GH-B-OH -DPAT was cbtalned from Amersham lntematlonal plc England Speclfrc_ '
- - S actrvrty approxrmately 200 Cr/mmol ' |

- s;or'r_ DPAT cue 'Agel_nj.i_sme in'Rats_ T

| Thrs test model is used to determrne the agonlst effects of a test compound on 5-
HT1a receptors in vrvo A related method is descnbed by Trrcklebank M. D., et al,
- Eur. J. Pharmacal 1sa7 133, 47-58; Amt. J Pharmacolagy & Toxrcology, 1989,
-_64 1 65

_"PFIOCEDURE ,, co | e |
“Male Wistar rats are trarned 10 dlscnmrnate between S-OH-DPAT (0 4 mg/kg. ip,
~ -15min pretreatment) and physlologrcal salrne in operant chambers equrpped with
_ 'two response levers. Between the levers a drpper is placed where water rewards

L a0 _(0 1 ml) are presented The rats are water depnved for at least 24 h and work m a

o fixed) ratio (FF) schedule (flnal FRed2). o |

 biwiTae 2T mlte 2ELIS



P.S717
14 Tozarsm)l’asl aa Sﬂ GEBFEIH@J' fH%FN N- di propyl anj_no

a _
a prepared as’ i n Exanpl'e 1, in nethanol (10 ) Qe lac‘%:dsacrd (7.3
. g). . A solution of KOCN (3 39) in water (5m) W|se at 0-10
'-[err]C The mxture vias further “stirred at roo ver night.

~Water (200 m) and.ethyl acet ate. (50 m ) webe added and the organi ¢ phase
- was separat ed and worked up. The fumarate salt of the title conpound 3a

- erystall | zed:fu i eionabPAT R Beaon sespondiis aeiforced anyrqa desicntod

.. product-.fro

t Yi el d
25 (N, N di proqdy g)ﬂevganegh;reaslsreqsmpﬁwmg‘/ﬁetﬂ%%h§ h%&é usnees a
sol-uti-on of

m.no-.1: BRARE | thh ppmtedoabe _
~Exanpl e 1, EOIGMEHQ 8?56%?%'&@%‘ mg? Wasg ;ydtjaeﬁdfagﬁlmé | | seggv:l?at%lﬁ) i }'Ihg
“mxture was gefd lver Drig 4nd shiine trlalsiitempte Japee #vaan fvE & 24
LTl e e S ik b st

- lated as the number of correct responses %100 divided by the sum of the correct
| and |ncorrect responses before the flrst reward The time to. the first reward is also.

recorded as a measure of reactron tlme When stable occuracy (mean correst S

- respondmg 90%. mdrvrdual rats at least 75% correct respondrng) is obtained test -
=  1¢,.' sesswns are. mcluded between trarmng days. Test compound is injected s.c. usually N
o .30 min or 45 min, respectlvely, before begrnnlng of the test, The test trral is termi-

. nated when a total of 32 responses are made on either lever or when 20 min have :
. elapsed No- reward is given and the rats have free access to water for 20-30 mm.
o after the test The effects are. expressed as per cent drug respondlng Only results
B '15_-'-' .from rats makrng at least 10 responses on one lever are mcluded in data analysrs
B Furthermore, only test sessrons in WhICh at least half of the rats respond are
« ."'--rncluded . - |
P L The per cent lnhlbltlon of drug response obtarned for each dose of test compound |sl--_ -
o ) used to calculate EDso values by log probrt analysrs ' -
20 | o - _
: . 'The results obtarned W|ll appear from the follow:ng Table 1 SRR

The known 5-HT1 A receptor llgands 8-OH DPAT and busplrone were lncluded in the
N = tests for companson purposes ' o ' '
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fold owi ng N—dI.SUbStltut ed 6-urei do-1- ani nonet |Sihﬂade&$Be

6-(3 3-di.nmet hyt - 1- urell do) 1 (N N~d| propyl ag'ynorrew[

va 148- “150. [err]C

3- (N, N-di propyl ami nonet h I) :5.'for Iam no- 2 3-di hydrobenzot h| 0 hene

Yi eI d 4?20"'5%5’; ?ﬁ) 121§§ ZUEDIFEW'] %'E“I n a correspondl ng vvay wer e prepar e’ tqr{
1- ( Ny N-di propyl am- norret hyI) 6 (3- nret hyI 1-urei do) TeOI’I de 4b,
Mp: 180-182.[err}C "
rochlorlde
I\/p 185- 187[err]C~

1 (N N- di propyl am norret hyI) 6 (3 nonyl 1 urel dO)l ndan ydrochl or| de 4d, _

6- (3-cycl opel’ﬂaﬁleL EharMa;telagchelst@atayl am norret hyI )| ndan 4e, Np 136- 138'
-[err] C EXAVPLE -.
OMM%UMManﬁ Wng&wmmwmm
5- ani no- 2, 8- ql hydro N, N—d| pr opy beleoth ophenecar box- EDsollM/kg '

ta e .'4..1_ P 0,0.052 o
oo} e o 42, - -] 0338
o 2a oo 0890 ) 0010
oo v eg o 18 < 088 -
| zho o bome00. oL
a8
oo o 8a o . 0.56
B N - R IR
CARE N (> S o100 o o 1. 042
N CERY: EEEE SENNS b (S BICPE
R 4e o) A70. 0 o L} o
% | -~ 8 .. . 84 - - 0.046
. 8 . o1 . o064 .- 1 0.0089
8 |- -8 - L o064 . - - - ..:0,081
1 s - . 87 - - .| . 0043
8l s, 1 015
: .-'10a_-"_ oo st o 0010
IS fob . o - 420 7 oL 100588
oo etod | 220
~-10e ) 180,
oo 10g e 48 o2
o e foot0h s ) 0220, o 18
T I Y JT R RN P
o Me o 14 .033
e 12000 )
a8 | T12a ) 25 S R
T 1Ba: - ) 1_4- o T eas .
13b - -'-'3-.4"- e 022
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R TP ' : P.lirye
15 ani-dé&2 ’Wgs gﬁre’&"a%d B%DCISF'%?LnCHEPo the net hods_r_n—EP——P&t-—u*Ner—BﬁOm?S
CA110(9): 75302y - (-1988) ,.-J. Arer. Chem Soc. 1948, 70, 1955 and J. Che Soc (c) _
1967, -1899.. To a sol ution -of the carboxani de (10 Tyis Shegt
added[err] pel lets (3.x71 g) and the nixture was mi dfor 2h
Excess Li Al H4- was'.dest royed. by cautrously aZBir ng a of ‘wat er
i n"THF (25 nt) at .20: [err]C. Inorganic:salts were |Itered off and the

sol'vents were: e\’ﬁlﬂéqtsént’d PR&wWacolstical et Dty oi |- (7. 0. 9) was used
vvrthout further purrfrcatron *To the hus obtar ned crude P

5- am nO 3 (N N—et PPy g " ,- y-ert=-on TIL‘ULIII upncnvrn -+-ohtreme—
50 m 98%for C 20 ' To uen /f wa
g(;radual) Iy de- | 'PEEEH(# unti %ﬁ tgﬁeﬂgtbﬂndé & g;u[eegp?@sm
Then. the mfttre was - poured onft- ed aqueous [e 1).. and et hyI
acetate (100 ni). . '
The title contound 5a vvas purlfie_d- o
T 18 0 o T 1 . 066
o o 18d . 18 . 061
1w} . 18- -} e . ) o
S L S | S BA
- 13g SR I o B
8. ... | | 48
R 18 - - {. - 22
s 18 | 82
o 13k Lo 790 R e
8-OH DPAT .88 . - 1 -0.10
| buspirone -~ - | - 4 | 062 ",

- lt appears from the above tables that the compounds of the inventrcn are 5-HTiA

c . receptor lrgands lnhibrttng the brndlng of trrtlated 8-hydroxy-2-d|propylamrnotetralrn _
B ""(B-OH-DPAT) 0 5-HT1a receptors n wtro many of them with potencies better than

7 B0 M, ‘and even in the range from about 0.5 1010 nM It is also seen that in

"2;5' : fgeneral they have potent 5-HT1A agonrstrc propertres in vivo.” _
Furth'e'rmore' the 'compo'u'nds of'th'e invention were tested with respact to affinity for -

_. ";-the dopamrne Da receptor by determrmng their abrhty to inhibit the binding of 3H-
o .splroperldol to Dz receptors by the method of Hyttel ot al J Neuroohem 1985 44 |

80 :1615

o ” .'The compounds were also tested in the Methylphemdate test as pubhshed by_ -
o '_--Pedersen and Chnstensen in Acta Pharmacol etToxicol 31 488-496 (1972)

" ,'as In a further test evaluatron of catatepsy was. made according 1o the. method of
o Sanchez, C. ot at Drug Dav Res 1991 22, 239-250. '

. :'_ at‘ﬂmty to dopamrne Dz receptors and to be wrthout any cataleptogemc eftects In the o

Received Tine 22, Feb 19:-4_5- U beint Time  22.Feb 19:58
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P.les17.

by col. u?ﬁlFE‘Plrgﬁat%gqaapHP%INmrl | ca':gel (eI ut ed W|t ee i‘ E ﬁfhlycegm ne in a

1: 1'+mi xt.ure-of - di.chl oronet hane: and ‘et'hyl "acet ate'ljh € oxalate -
salt was: obt-ai. ned froma 15 % sol ution. of .ethanol ield: 2.4 g. -
Np:..135-'136. err]C I.)n"a ‘cort espondi ng. way the fo substitUt'_.ed -

3-ani nonet hyI 2, 3--di hydr 0+ ‘benzot hi ophene w@g pr epar ed: o
3- [N-(2 phenyl: ethyl) ‘N p-ropyl am nonet hyl ] -5- fornyl-ani n: omethyl 2,3-d

i‘hydr.o- benzo S T
eyl ot o A Sce T Ftbﬁt'?té’% ﬁaai%f ham showed effst in the Methyloneniqate
EXAMPLE 6 -1- ( Nt ditarengglvemesqme terige/ Thebe tet resiils Mdisstethate! o
6a (et hod e) To a sol ution:'of 6- a N-d| propyl - 1-i ndancar boxam de (10 .
g).. prepared - poundsofatp! mvéntnornblatrelarttlpsyehotmepl(ope&m) withowb sHitbwihngei(tlf@py}_ '
(75.m") kept at m‘s %J& s ‘added dropw se a sol ution of. : o
4-f1 uor obenzoyf'® ol 8 eélig'é’\i\% ‘i -di chl'oromet hane (30 m). The tenperature
was slowy gaised to roomerrperature V\ater (200 nl) was added and the -

organlc phase was wor ked ‘up IeaV|n? g of the crude 4-fl uoro- '
_Flnally. the compounds of he |nVentlon were tested with- respect to anxlolytlc

' : properties by measunng their abrllty to Inhibit foot shock-lnduced ultrasonic vocalisa- -

a tion. Adult rats emlt ultrasomc dlstress calls as response to unavoldable averswe_
o ."stlmull such as foot shock, Thls has been suggested as a test model of anxiety
. 10 .'__(_Tonoue T. .et al,, Psychoneuroendocrrno._logy,, 1.986,_ 1 1_, No. _2, 177-184).

" ":__" The COmpounds tested showed potent anxlolytlc effects in thrs test w:th EDso values

: generally in the range from 0. 03 to 1 0 p.mol/kg
s FORM_ULA_II_ON exAMpLg_s_ .

o The pharmaceutical formulatlcns of the lnventlon may be prepared by conventlonal
P methods in theart. . _ S ' R
For example Tablets may be prepared by mlxmg the active mgredlent wrth ordlnary'
: g .."20 ' _adjuvants and/or dlluents and subsequently compressmg the mixture in a conven-
- tional tablettmg machlne Examples of adjuvants or diluents compnse corn starch,
- "potato starch talcum, magneslum stearate, gelatme lactose gums and the like.
o __.Any other adjuvants or additives usually used for such purposes such.as colour-
. ings,. flavourings, preservatlves etc may be used provrded that they: are compatible '
- 25 With the active ingredients. - ST
- .Solutlons for m;eotlons may be prepared by dlssolvmg the actlve mgredlent and
possrble addltlves in a'part’ of the solvent for lnjectlon preferably sterile water,
e ;adjustlng the. solutlon to desrred voluma, ,sterlllzatlon of the solution and filling in
C suftable ampules or vials. Any sultable addrtlve conventlonally used i in the art may
80 be added, such as tomcnty agents presewatlves, antloxldants etc. _ '
L “.- Typical _examples__of recipes for the _formulatlon ofthe lnventi_o_n _are.as follows: "

""1) Tablets containing 5.0 mg of Compound 1a calculated as the free base:
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P.laslc
b’enzo# A ngg desiozat |MEEI(§§9'-aﬁH%1 A smal |
S crysta

sarrpl & U e RS cand '
JTzed. M: 135, Jerr]C To'a suspensmn of dry THF (50'- -

- mt)- was added the purlfled 425 ] uorobenzoyl am no ﬁmﬁ‘\ m‘\ ) and the

- mixture was gently refluxed for. 1. - 16 hour. Aft cess [err]

~ was: destroyed by cautiously addi ng a 10 9880l u- tion of water in. THF (15
'."“nl) at 20 [err]C." Inorganlc salts were filtered off,

.'thouroughly_ washed wi t"ﬂbdjt hI oronet hane' (2 5.0fhgtt ), and the sol vents -
: r

evapo- rated |ea ude title conpoung. 6a as an oil. The oxal ate _' |
salt- (1.5 nmol~ oxq_lacms@cl d/ nol -ti: 11 e conpoun Eﬂgystal I | zed from acet one.
Yield 1.1 g, np:. 135- 140 err]CEXAI\/PLE? '

.5-acet yl-an no-3- (Maﬁﬁ i nomet hyl')-2, 3 d| h dro enzofuran -oxal ate Ta .
( rret hod a) 3 Benzm&&%gpyggmlose acid: 4 mg _

e _Mlcrocrystallme cellulose T '_ 92""9_ L
R :_Groscarmellose Sodlum TypeA 24mg--._' "

the filter cake was

-Magnesnum stearate L '_ - O 84 mg

- 2) : .Tablets contalnlng 0 5 mg of Compound 2b calculated as the free baea
s _ :10 - _ j'Compounde o :.-j 05mg- :

e Lactose "~ - .- 469mg

"'_.Malzestarch 235mg |

B Povidone I 1.8 n'lg .
' ”Mlcrocrystalllne cellulose : 14.4 mg

o 5 - Croscarmellose Sodlum TypeA 1.8mg ._

| Magnesmm stearate 063 mg

. 3) .."_'Syrup contammg per ml"Ill'tl’e R
B .-'Compound1c 25'“9
- .”-20.- R “Sorbitol. | B _.500-"‘9 o
D Hydroxypropylcellulose IR _-'1.5m_g--_. o
.Glycerol o e Somg .
' Methyl-paraben I -.':] mg.- -
- Propy,l-PafabS"n : N 01mg’ - _
s Ewhand - - o ooosmi-
o Flavour S 005m9 |
. ‘Saccharin natnum .' too . osmg T
Water U co,ocediml oo

B 30 4) -Solutlon for |njectlon contalmng per mlll|l|tre .
- Compoundt0] . . 0smg.
sowmol - 5img
 Aceticacd .~ 008mg .
5 . ‘_.waterfor lnjection } _a_.dl;lml‘:.
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. To .a gz)lrumwea B Q}enzf@ﬂﬁlﬂﬂ‘-(:‘?@"g) i n chI oroform (600 nl'") was added
-.,'dropvu se a solution of bronine (41 m) .in:chloroform (150 nl) at -10

- [€érr]C. _The tenperature was- sl.ow'y aIIovved to reach roomterrperature and
- chl orof orm was evaporated in vacuo, |eaving the crude - -

. .2,:3-di bfhgrggeegH;g-ggé JTRedie@benzof ur an as a crggtalline product whi ch was used
: Wwi.t hout catron Yiel d: 171 g. To the dibronoderi vative (147.
;__-g).rn et was ‘added a . soI ution of KOH (59 g) in ethanol (200
) . The refluxed for 2.5 hours. After cooling to room

tenperature. the mxture was poured ont oCWAIMS and extracted with ethyl

~acetate (2. X 300 m ). The :conbined ‘orga- nic phases.were wor ked- up and the

L3 brom)benzof uran was subsequent ly purified-by elution ‘through silica gel

,.using n- hept ﬁgfor{tﬁ@urﬁ]h%ﬂ%%ggh@"a“&m“aqf a senmicrys--talline product.

“sol ution. of

“N-met hyl - % pyrrol i di none-. (350 :m'). was heated -at 190.[err]C under Nerr].
"Wth 1 hour intervals was adged. fﬁgther Cuq\lg.} X 4.5g). The mixture was
- poured-into a solution-of- [er|r] wat er (®10°mM ) and- concentrat: ed

-hydrochl oric acid (156 nl) Ie' hot . Xe ra%ultrng mxture was
___strrred at 60 [err]Cfor hz o |

till

o 'wherein on'e. of. :X "'a’nd Yis CHa and the other one ls selected from the group

consrstrng of CHa QO and S;.

-. 1o ' R1is selected from the group conslstlng of lower alkyl lower alkenyl lower alkynyl j .

ai ned: 3- br omobenzof uran and CuCN: (339) in.

A

cycloalk(en)yl cycloalk(en)yl-lower alk(enlyn)yl aryl—lower alkyl acyl lower~alkyl

: _ sulphonyl trrfluoromethylsulfonyl arylsulphonyl R10ZCO- where Zis 0 orS and
- D R10 is alkyl, alkenyl alkynyl cycloalk(en)yl cyoloalk(en)ylalkyl or aryl

o "-R11Ft12NCO- where R and Ft12 are rndependently hydrogen, alkyl alkenyl alkynyl _'

ST .oycloalk(en)yl cycloalk(en)ylalk(enlyn)yl or aryl ,

- R2is. selected from the group- consrstmg of hydrogen lower alkyl, lower alkenyl
'lower alkynyl cycloalk(en)yl cyoloalk(en)yl-lower alk(en/yn)yl aryl—lower alkyl;
RS - RS are- mdependently seleoted from the group oonsrstrng of hydrogen,

- halogen, lower alkyl lower: alkoxy, aoyl lower alkylthro, hydroxy, lower alkylsulpho-' |

e nyl, cyano, trifluoromethyl, GVC|°a|kY' °V°|°a|kyla[ky' or nitro;.

o Ftb‘ and R7 are ‘each hydrogen or lower alkyl or they are- Ilnked together to constrtute R

. as: 7-membered oarbooycllc fing;

R8 ‘and ‘Re are mdependently hydrogen, alkyl alkenyl alkynyl oycloalk(en)yl | B

} cycloalk(en)yl-alk(en/yn)yl arylalkyl ora group

L .'_(CHZ),-.N -. 'N-nﬁ- -
R Y - 1a

25

o . . w _ _
whereln Fl13 is- hydrogen, lower alkyl lower alkenyl lower alkynyl oycloalk(en)yl §

" cycloalk(en)yl-lower alk(en/yn) I, alyl-lower alkyl or aryl W is O or S andris2-6; -

l\||\||‘ T A l\ W
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—" - - e P. 15717
queft g FEBUTEd 15hPh: l‘ﬂ@IﬁB‘PErO"EEl) " Extraction with diethyl et her (3 x 300
m ) “and*wor ki ng- up of tthe conbi ned organic. phaseslsﬂfeétwadﬁéinﬁé

"crystal l.ine 3- cyanoben- zof uran nelti ng-at 76-82

. 3-cyanobenzofuran was di ssol ved in a m xture of mﬂﬁﬂ”

Slerr]iwater. 111(660 m?) “and refl uxed f &3 ho |ng water
was .added and the 3-benzof urancar boxyl i ¢ aci d was f| nally ex- tracted with

-di et-hyl - et hepg ! ] b edrite ohe.
: y &Q%rglkb %thﬁflﬁ%tdépto ftrhlacs - 3 fnem bled ririgpedrtginiing o

8- (1-Piperid Icarbonyl ran: - 17 A mxture of.
3- benzofurannﬂmgenﬂtom. aci‘d- (15 g); :N;N-di net hyl f or mami de (2 m), and

o e S cryEgell oF G GHRTRI BRoye? kst butg Oy &uftinied
~chloride- vvaswrtﬁrray@(bruyvoehww gmmpSy\Mticmagnll‘t are,optiongihe eﬁﬁ!ﬁ'%%ﬁ“ﬂéﬂ
e _ be-nZOf urs? ”.Sr"i‘.ﬁhba%éyér' asromat% carboxyllo acid; and any aryl substltuent present being optio-
| 'nally substrtuted wrth halogen, Iower alkyl lower alkoxy, lower alkylthlo hydroxy,
' '.’_lower alkylsulfonyl, cyano, tnfluoromethyl cycloalkyl cyoloalkylalkyl or mtro

~ and pharmaceutroally acceptable aord addltron salts thoreof

34 g- The

e é_ . A cornpoun'd'of 'Cl'aim_- 1, cha_rcter_l_zed in that X is 'CHz. Q orSandYis C_Hz-

3 A compound of Clarm 1 charcterlzed in that R1 is an aryl-lower alkyl group, .

. B an acyl group, a lower alkylsulfonyl group ora group R11FI12N CO- wherein R11 is
“ | _hydrogen or lower alkyl and Fl12 ls hydrogen, alkyl aryl, or cyoloalkyl and R2is
s hydrogen or lower alkyl oo - - -

| 4 compound of Clalm 3 charctenzed in that Rt is benzyl or substrtuted R
o ;-"benzyl formyl alkylcarbonyl arylcarbonyl or a group R11R12N-GO- wherein R11 s |

__'hydrogen or lower alkyl and R12 Is hydrogen, lower alkyl phenyl substltuted _'
20 phenyl or 05.6 cycloalkyl . -

" 5 A compound of any of Clalms 1- 4, charcterrzed in that R3 R4 and RS are
: hydrogen or halogen and RG and R7 are both hydrogen '

o 25 ' A compound of Clalm 1 chareterlzed in that R is hydrogen or lower alkyl
- - and R9 is lower alkyl, ‘aryl- lowar alkyl cycloalkyl—lower alkyl ora group of Formulaj_

laas deflned in Claim 1, in which formula W is Oand R3is hydrogen lower alkyl,

cycloalkyl or aryl, or RS and Rs are connected ln order to form a 3 - 7 membered :

: nng contatnlng on_e nrtrogen atom.

S A compound of Clalm 6 charctenzed in that. H9 Is phenyl-lower alkyl
o substltuted phenyl Iower alkyl, rndolyl-lower alkyl cyclohexyl-lower alkyl-or a group
o of Formula 1a, wherern Wis O and R13 is- hydrogen or a lower alkyl cycloalkyl'

HIIIIIl [ -

' Kecelved llme 22 Feb 19 45 : -l-_'P-'r-i-nt Time 22Feb 19:58.'.




FaesdOF &1

Ch|-0l’é2dﬁgﬂ\lagsdll3@1| vé’lﬁﬂﬂ“@h E‘fﬁ%rorret hane (100 and added dropwr se to a
~solaution . of, piperidine- (21’ 4. g) i'n_methyl enchl o d0 5 [err]C
- The mixture. was further. stirred at. roomterrperat 'mf Af ter
“washi ng with wat er ~and brine, respectlvel the was wor ked- up

- as above. The crude pi.péri dino derlvatlve dias further purlfled by col'um
'chromatography on silkica gel (el uted W th a mxture of e;‘gdld '&rﬁgrwoma

+acet ate/ hept f°|t 8 and R arel conpe! A '

- 3-(1 -Pi per |F§WW§PB%Y§7‘?“@H%SRK enzofur an: To a sol ution .of ' '
3~ (1- pi peri iidie oy tpezldinsrrhm (6 7.9) in nethanol (150 m) kept at

-35-50 [err] re- added- small portions (in total 3 g) of My turnings durrng :

5 hours. After stirring for another hour. at 50 [err]C. the ni
pour ed -ont o ?EﬁﬁHﬁa@éﬂﬂ&l ousmgosrtien chargiesized ot tg&%’??@?ﬁ 1885t one
' ‘h’

‘extracted w’ or onet hane, (2 .x: 20 r 'guaﬂmsalt ,

" were workesl- noveli edrdpomdSOf Gaisn tﬂ%at&? g?af%ﬂ%lﬁpg&ﬁﬂg'gf??gn de‘_r|| vative

23 an ofl- 5thN|re<§fotheréojf 17 B Rgfepdiheauructive anibunt hﬂdm@@mﬁm* *
S more pharmaceuttcally acceptable carners or dtluents :

| Use ot a compound of Clalm 1 or a pharmaceutrcally acoeptabte acid addttron

. 10 | .salt thereof for the manufacture ofa pharmaceuttcal preparatton for the treatment of
o psychosrs, anxiety dtsorders, depressnon. tmpulse control. drsorders alcohol abuse,

| aggression, ischaemic dtseases srde effects mduced by conventlonal .antrpsych.otrc

. agents or cardtovascular drsorders

| 15'. 10 A method for the treatment of psychos:s, .anxlety dtsorders, depre'ssion,
L -I lmputse control drsorders, a|coho| abuse, aggressron, tschaemto dlseases. side
- . effects induced by conventtonal anttpsychotlc agents or cardlovascular drsorders in
S which a compound of Clatm tlora pharmaceuttoalty acceptable acid addition salt.
o , hereof 1is admtmstered in a therapeutlcatly effectrve amount to a person in need

e _2(5_ : th,ereof_.

AR A
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Al I ~of3tF:EE '253 @r%dr'ﬂﬁ?@%‘hﬁk‘% der| vative. from above was di ssolved in

‘trlfluoroace- tic acid (35 m) -
4.3 - “was "added dropwi'se- bel ow 10. [err]C. - The
black was i nmedi ately poured onto-ice and- extr
- 50:ml). The comnbi ned organi c phases: were g@shed

and cooled to IﬁlstHaQBedﬁRe

oﬂd]ueous HNO3

.['err] sol ution (2 x5 ) and finally -with brine.
p‘hase afforded
purification by col um -chr orrat ogr aphy on silica gel”
“acet at e/ hept ane " 3: 1) -yi el ded 3.

had turned
acetate (2 x -
oroug y wrth an aqueous- ',

Wor k--up -of - t he. organic
6.4 g of crude 5-nitro- derivative as.an oil . Further.

(el uted wth ethyl
2 ‘g of ABSTRAGY tro-3-(1-piperidyl-

__-"car bonyl )+ 2, 3-di hydrobenzofuran V\/m ch crystallized upon standing. M:

. 108-114 [err] C. 5- Amino-3-(.1- pi peri'dyl car bonyl.) - 2, 3- di. hydrobenzofuran
~-sol ution of

reflux

."5

géapé?unahsv.ﬁg@ehéammwan i'n 90 % et fianol (50 ™) ket at

o 6 'R7

- whereln one of X and Y is CHg and the other one is CHg y 0 or S

10

20

| R1 is an alrphatrc hydrocarbon group, a rylalkyl acyl, a sulphonyl group, a carbonate |

group or R11R12NCO- where R11 and Ft12 are selected from hydrogen and a
ydrocarbon group, ‘_ '
R2is hydrogen ora hydrocarbon group, :

" R3-RS are mdependently selected from hydrogen, halogen, atkyl alkoxy, alkylthro, :

hydroxy, alkylsulphonyl cyano, trlﬂuoromethyl cycloalkyl cycloalkytalkyl or nitro;
Ré and R7 are each hydrogen or Iower alkyl or they are Irnked together to constltute

carbocyclrc ring: . _ L o _ _
Re and Fts are mdependently hydrogen, a hydrocarbon group ora group 1ia

'T(C:Ha)'-'NYNfB“ R

w

| wherern R13 is hydrogen, or a hydrocarbon group, Wi 1s O or S and F |s 2 6; or
g RB and H9 are finked together thereby forrmng alkylene group.

-have effect at central 5-HT1 A receptors ‘and are useful inthe treatment of psychOSIS,
anxiety dlsorders depressron, |mpu|se control dlsorders, alcohol abuse aggres-

- slon, ISChaBmIC dlseases slde effects mduced by conventronal antlpsychotlc agents ._
-or cardlovascular dlsorders ' ' : :

Lol ST B
BUSTS & :
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wer e addee ' (in tm d.]REi, . ngnt r%ea
HCl (i

(in he mi v ﬁ H
hour. THhe |norgan|c preC|p|tates Werefllter 8 § """ :
pour ed . 50 nl)j sﬁ) U'r' has p
af f or ded 4 cihirs) C' ypsalgad l Bto'Spagadn. bnzof urla ( vgage ..........

—

5- Acet yl fas Sl per | "di po yl)-2, 3-di ﬁ%fur&ﬁg"d%‘%%gﬁg e
5- ami nobleNzo ﬁgér? J;ylgl vat 'f'i/{eb g)""('j'l 550l ve in dry tetrahyd W-IF)
was addeld Aestt <& Q"Be‘é sot PR%of¢ ¢rr] 10| SDAJEI OF RECEHT (30..ad.).5.. The
m xture % ' v er cooling on an 1ce bath excess [err]
was hydr ol yzAMINDMBUHMLMDANS;qBENZOIWRlNﬁS ANDOBENZOTHIORHENMES
Inorganic salts were filtered off. The THF was evaporated in vacuo and the
remai ni ng visceous oil was dissolved in dichloronmethane (100 m ). After
dryi ng (anh. Fieléirdfthé evenhtigi.or onet hane was evaporated leaving 0.7 g of
crude 5-am no- 3-(1-piperidinonethyl)-2,3-di hydro- benzofuran, which was
used without further purification. The 5-am no grqup was acetyl ated

accordi ng t 0ThBgreBeROHvERtidR<YleE 18-a hbPelldiAds of SEBSINNAd ‘@EnmoKTdtRylindans,

- —2,3-dihydrobenzofuranes, -2,3-dihydrobenzothiophenes, -1,3-dihydroisobenzofura-
nes, and -1,3-dihydroisobenzothiophenes having effect at central 5-HT receptors.

These aminomethyl compounds are _thérefore useful in the treatment of certain
psychic and neurologic disorders.

Background of the Invention.

A few aminomethylindans and related compounds are known from the prior art.

So, EP patent 0 281 261 discloses 1-aminomethylindan, 3-aminomthylbenzofurane
and 3-aminomthylbenzothiophene derivatives with a hydroxy group or a substituted
hydroxy group in the 6-position (indan) or 5-position (benzofurane, benzothio-
phene). These compounds were found to show central dopamine agonist activity, in
particular to show effect at presynaptic dopamine receptors.

GB Patent No 2 093 837 A relates to a class of 1-aminoalkyl tetraline derivatives
having one or more hydroxy or alkoxy substituents in the 5-, 6- and/or 7-position
and claimed to show adrenergic and dopaminergic effects, thus being useful in the
treatment of hypertension. DeBernardis et al. in J.Med. Chem., 1985, 28 (1 O),1398-
1404 discuss such effects with respect to dihydroxy-substituted aminomethyltetra-
lines, -indans and benzocyclobutenes.

EP Patent No. 0 402 923 A2 discloses 2,5-diéminotetraline derivatives alleged to
have central dopamine agonistic activity, with different compounds interacting with

+different functional. dopamine receptors, thus having different therapeutical effects,
such as effects in schizophrenia, hypertension and Parkinsonism.

DE Patent No. 39 24 365 A1 descnbes a class of 2-amino-7-carbamoyltetra|me deri-
: ; i ThIS is the replacement sheet

| . - o 21 JAN 1997
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lized as the oxalate salt fromacetone. Yield 0.15 g. Mo: 144-150 [err]C.
EXAMPLE 8 Resol ution of conpounds

(-)-6-Acetyl am no-1-(N, N-di propyl am nonet hyl )i ndan, hydrochloride 8a To a
sol ution of 6-Acetyl am no-1- (N, N-di propyl am nonet hyl )i ndan (36.5 g)
prepared as in Exanple 2, in acetone was added (S)-(+)-binaphthyl-2,2'-diyl
hydr ogen phosphate-((+)-BNP) (21.2 g) at reflux. The m xture was cool ed and
| eft overnight In a refrigerator. The precipitated crystalline product was
filtered off and the solution was used foR the preparation of the other
enanti omer 8b. Recrystal lization froma 2:3 m xture of nethanol and ethanol
af f orded 30 vatives tsaid to-had\presynaptie/sopapine egopistic|ptopgrties) and -agoardinglyr | .

The free bas 8 ]
subscquent | i VebHBrbiyefind HERR Pt BediBRclrEbALER pnd Khedls i 3hb|dorthd
236- 238 [ er rijedyoyssystém= -51. 3[err].
(+)-6-Acetyl am no-1- (N, N-di propyl am nonet hyl ) i ndan, -hydrochl oride 8b
In U.S.-Patent No. 4,500.543 certain 1-aminomethylphtalane compounds are said
to show adrenergic effects and, accordingly, antihypertensive and heart rate decrea-

sing properties. Said patent generically covers compounds havmg substituents in
the 5-, 6- and/or 7-position.

. FR Patent No. 2 548 146 relates to 3-aminomethyithiophtalide and 3-aminomethyl-

isobenzofuranethione derivatives claimed to have analgesic and/or anticonvulsive
effects.

None of these references discuss or suggest that any of the compounds have 5-
HTa receptor activity. ' '

Clinical studies of known compounds having 5-HT1a agonistic activity, such as bus-
pirone, 8-[4-[4-(2-pyrimidyl)-1-piperazinyi]butyl]-8-azaspiro[4,5]decane-7,9-dione,
gepirone, 4,4-dimethyl-1-[4-[4-(2-pyrimidyl)-1-piperazinyllbutyl]-2,6-piperidinedione
and 'ipsapirone, 2-[4-[4-(2-pyrimidyl)-1-piperazinyl]butyl]-1,2-benzothiazol-3(2H)-
one-1,1-dioxide, have shown that such compounds are useful in the treatmént of
anxiety disorders such as generalised anxiety disorder, panic disorder, and obses-
sive compuisive disorder (Glitz, D. A., Pohi, R., Drugs 1991, 41, 11). Also preclinical
studies indicate that compounds with 5-HT 15 agonistic effects are useful in the treat-
ment of the above mentioned anxiety related disorders (Schipper, Human Psycho-
pharm., 1991, 6, S53).

There is also evidence, both clinical and preclinical, in support of the beneficial
effect of compounds having 5-HT1a agonistic activity in the treatment of depression

. as well as impulse control disorders and aicohol abuse (van Hest, Psychopharm.,
1992, 107, 474; Schipper et al, Human Psychopharm., 1991, 6, S53; Cervo et al,
Eur. J. Pharm., 1988, 158, 53; Glitz, D. A., Pohl, R., Drugs 1991, 41, 11).

This is the replacement sheet
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19 The acetone solution from above was poured into water (300 m) and nade
alkal i ne by addition of aqueous diluted NaOH. Extraction with ethyl acetate
(2 x 150 nm) and subsequent crystallization of the (-)-BNP salt from
acetone/ net hanol (1:1). Yield: 24.0 g, np: 257-260 [err]C, [err] =
-296.9[err]. The free base was isolated as3above [err] = +84.9[err]) and
subsequently converted into the hydrochloride salt. Yield . 10.3 g, np:

236- 238 [ er r l5eHT| £ agbnistsid coimpouhds Gishibitsu isdiationvinduceds abgredsion in male mice
correspondi ng way. usi R‘g O Oditoluyltartaric acid as the resolvj nﬂ agent :
(-) - 6- Acet yI AdicRting thef toege OMPPURHS AtHatyl in the traatment of pgaression{Saneher.
(+) - 6- Acet y| e Psychdbbhhfidteldyy! ¥992)@Bidag).) | ndan, isolated as an oil, 8d
Compound 21 was reSolved in a correspondi ng way using O Oditoluyltartaric
acid as the resolving agent: :
Furthermore, compounds having 5-HT1a agonistic activity have been reported to
show antipsychotic effect in animal models (Wadenberg and Ahlenius, J. Neural
Transm, 1991, 83, 43; Ahlenius, Pharm. Tox., 1989, 64, 3; Lowe et al., J. Med.
Chem., 1991, 34, 1860; New et al., J. Med. Chem., 1989, 32, 1147;and Martin et

al., J. Med. Chem., 1989, 32, 1052).

Recent studies also indicate that 5-HT14 receptors are important in the serotonergic

modulation of haloperidol-induced catalepsy (Hicks, Life Science 1990, 47, 1609)
suggesting that 5-HT15 agonists are qseful in the treatment of the side effects

induced by conventional antipsychotic agents such as e.g._héloperidol.

Compounds having 5-HT1a agonistic activity have shown neuroprotective properties
in rodent models of focal and global cerebral ischaemia and may, therefore, be

useful in the treatment of ischaemic disease states (Prehn , Eur. J. Pharm. 1991,
203, 213. '

Both in animal models and in clinical trials it has been shown that 5-HT 14 agonists

exert" antihypertensive effects via a central mechanism (Saxena and Villalén,

Trends Pharm. Sci. 1990, 11, 95; Gillis et al, J. Pharm. Exp. Ther. 1989, 248, 851).

Compounds having 5-HT1a agonistic activity may, therefore, be beneficial in the
. treatment of cardiovascular disorders. |

Accordingly, compounds having 5-HT14 agonistic activity are believed to be useful
in the therapy of such conditions, and thus being highly desired.

! Summary of the invention

" It has now been found that certain novel aminomethylindans, -2,3-dihydrobenzo-
furanes, -2,3-dihydrobenzothiophenes, -1,3-dihydroisobenzofuranes and -1,3-dihy-

This is the replacement sheet
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(-)- 6:: acet yl am no- 1- (1- pi peri di nonet hyl )i ndan, ' :
(t)-0,Odi(4-toluyl)-D-tartrate 8e, M: 144-147 [err]C [err] = +59.2 (The

free base was isolated as above [err] = -46.8[err]) (+)-6-acetylamno-1 -(1
-pi peridinonmethyl)indan, (-)-O Odi(4-toluyl)-L-tartrate 8f, Mp: 141-146
[err]C. [err] = -56.3[err] (The free based4was isol ated as above ( [err] =

+50. 7[err]) EXAMPLE 9 (-)- and (+)-6-Am no-1-(N, N-di propyl am nonet hyl )i ndan

9a and 9b C%m%aéﬁz&ﬁloéﬁdné’@hw sgdnisticdfiett dt tentrdlS-HT{ fsceptors.ng
stereol soners of the 6-am noi ndans, respectively: A solution of

(-)-6-Acetyl am no-1- (N, N-di propyl am nonet hyl )i ndan (8.4 g).in 10 % conc.
hydrochl ori cy I Jef 8 §é‘5}§5 A

sol vent s V\ere@ée\d\/rggigyd@g ngb?ﬁir%g%?\nr}éﬂaae%ﬁé %Iva)h;6 gdgag t ?“r}d—eg(; %ﬂgous
[err] (pH > ¢genaxaFemiulatted with ethyl acetate (2 x 100 nml). The organic

phase was worked up | eaving the (-)-conpound 9a as an oil. Yield: 6.5 g,
[err] =-81.3[err]. In a corregponding way from 8b was prepared:
(+)-6-Am no-1- (N, N-di propyl aﬁﬂ' nonet hyl )inggn @b, [err] =+81.4[err]
. - : N 8
7 R
2 -
R N\R9
Y .
R4 x” I
R5

wheréin one of X and Y is CHp and the other one is selected from the group
consisting of CHz , O and S;

R1 is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl,
cycloalk(en)yl, cycloalk(en)yl-lower alk(enfyn)yl, aryl-lower alkyl, acyl, lower-alkyl
sulphonyl, trifluoromethyisulfonyl, arylsulphonyl, R10ZCO- where Z is O or S and
R10 is alkyl, alkenyl, alkynyl, cycloaik(en)yl, cycloalk(en)ylalkyl, or aryl, or
R11R12NCO- where R11 and R12 are independently hydrogen, alkyl, alkenyl, alkynyl,
cycloalk(en)yl, cycloalk(en)ylalk(en/yn)yl, or aryl; _
R2 is selected from the group consisting of hydrogen, lower alkyl, lower atkenyl,
lower alkynyl, cycloalk(en)yl, cycloalk(en)yl-lower alk(enfyn)yl, aryl-lower alkyl;
R3 - R5 are independently selected from the group consisting of hydrogen, halogen,
lower alkyl, lower alkoxy, acyl, lower alkylthio, hydroxy, lower alkylsulphbnyl, cyano,
trifluoromethyl, cycloalkyl, cycloalkylalkyl or nitro;
R and R7 are each hydrogen or lower alkyl or they are linked together to constitute
a 3 - 7-membered carbocyclic ring; _
Ré and R? are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalk(en)yl,
cycloalk(en)yl-alk(en/yn)yl, arylalkyl or a group
-{CHz)—N._ N-R™
W ia
wherein R13 is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, cycloalk(en)yl,
- cycloalk{en)yl-lower alk{en/ynjyl, aryl-lower alkyl oraryl, WisO or S, andris 2 - 6;
or '
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20 In a simlar way conpounds 8c, 8d, 9e and 8f were hydrol yzed to:
(-)-6-Am no-1- (N, N-di net hyl am norrethyl)l ndan 9c, isolated as an oil
(+)-6-Am no-1- (N, N-di net hyl am nonet hyl )i ndan 9d, isolated as an oil
(-)-6-.am no-1-(1 -piperidinonethyl)indan 9e, |soI ated as an oil '
(+)-6-am no-1-(1-piperidinonethyl)indan 9f, isolated as an oil EXAMPLE 10
The follow ng resol ved derivatives were prepared from conpounds 9a - 9f

usi ng standard acylatlon procedures as described above:

(-)-1-(N, N-di propyl am nomet hyl ) - 6-f or myl arB noi ndan, oxal ate 10a, np:
149-151 [err]C, [err] =-44.0[err].

(1 ;)2 15 2 N[ 'e\Fr tri ?Bra%ﬁlﬂaﬁﬂerlma ogethér ih@rdad to Tormeaylan mém@éréaemwbntaming one

nitrogen atom;

any alkyl, cycloalkyl or cycloalkylalkyl group present being optionally substituted
with one or two hydroxy groups, which again are optionally esterified with an
aliphatic or aromatic carboxylic acid; and any aryl substituent present being optio-
nally substituted with halogen, lower alkyl, lower alkoxy, lower alkylithio, hydroxy,

lower alkylsulfonyl, cyano, trifluoromethyl, cycloalkyl, cycloalkylalkyl or nitro;
and pharmaceutically acceptable acid addition salts thereof.

In general the compounds of the invention have been found potently to inhibit the
binding of tritiated 8-hydroxy-2-dipropylaminotetralin (8-OH-DPAT) to 5-HT5
receptors in vitro . Furthermore, the present compounds have in general proven to
show 5-HT1a agonistic propérties in vivo and they have been found to show effects
in animal models predictive of antipsychotic and anxiolytic properties, respectively.
Accordingly, the compounds of the invention are considered useful as drugs for the
treatment of psychosis, anxiety disorders, such as generalised anxiety disorder,
panic disorder, and obsessive compuisive disorder, depression, impulse control
disorders, alcohol abuse, aggression, ischaemic diseases, side effects induced by
conventional antipsychotic agents or cardiovascular disorders.

Accordingly, in another aspect the invention provides a pharmaceutical composition

comprising at least one novel compound according to the invention as def'ned

above or a pharmaceutically acceptable acid addition salt thereof thereof i in a

therapeutically effective amount and in combination with one or more pharmaceuti-
. cally acceptable carriers or diluents.

In a further aspect the present invention provides the use of a compound according
to the invention or a pharmaceutically acceptable acid addition salt thereof for the
manufacture of a pharmaceutical preparation for the treatment of psychosis, anxiety
disorders, depression, impulse control disorders, alcohol abuse, aggression,

ischaemic diseases, side effects induced by conventional antipsychotic agents or
cardiovascular disorders.
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[err;] =+43.9[err]. (-)-6-(3,3-dinmethyl-1 -ureido)-1
- (N, N- di propyl am nonet hyl )i ndan, hydrochl ori del0Oc, np: 180-182 [err]C, [err]
=-49.2[err].

(+)-6-(3,3-di nmethyl - 1-ureido)-1-(N, N-di propyl am nonet hyL)l ndanhydr ochl ori de
10d, np: 180-182 [err]C, [err] =+48.8[err].

(-)-6-[3-(4-fluorophenyl)-1-ureido]-1-(NN-dipropylanm nonet hyl)indan, 10e,

np; 200 [err]C, [err] =-68.5[err].

(+)-6-[3-(4fl uorophenyl)-1-ureido]-1-(N, Ngdi propyl am nonet hyl )i ndan, 10f,
: 200 [err]C, [err] =+69.8[err].

16.7 i7gN[ gﬁe?ﬁ{%%%@}‘wﬁ‘e%&“ﬁ% am noi ndan, oxal ate 10g, np:

(+)-1-(N, N-di et hyl am nonet hyl ) - 6- f or nyl am noi ndan, oxal ate 10h, np:

LR et BBy Sens o TR do bis pqmers threo

-47. 3[err] andsuch optxcal isomers are also embraced by the invention.

As used herein.the term alkyl refers to a C1-Cgp straight chain or branched alkyl
group and similarly alkenyl and alkynyl mean a C2-Cgg straight chain or branched
hydrocarbon group having one or more double bonds or tripple bonds, respectively.

The term cycloalkyl designates a carbocyclic ring having 3-8 .carbon étoms,
inclusive, or a bicyclic or tricyclic carbocycle, such as adamantyl.

The terms lower alkyl, lower 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, 2-6utyl, 2-methyl-2-propyi,
2-methyl-1-propyl, methoxy, ethoxy, 1-prdpoxy, methylthio, ethylthio, 1-propyithio,
2-propyithio, methylsulfonyl, ethylsulfonyl, or the like. Simiiarly lower alkenyl and
lower alkynyl refer to such groups having from two to six carbon atoms, inclusive,
and one or more double or tripple bonds, respectively.

The expression 'alk(en/yn)yl means that the group may -be an alkyl, alkenyl or
alkynyl group.

The term aryl refers to a mono- or bicyclic carbocyclic or heterocyclic aromatic
group, such as phenyl, indolyl, thienyl, furanyl, pyridyl, thiazolyl, benzofuranyl
" benzothienyl, benzisothiazolyl and benzisoxazolyl.

Halogen means fluoro, chloro, bromo or iodo.

As used herein the term acyl refers to a formyl, alkylcarbonyl, alkenylcarbonyl,
alkynylcarbonyl, arylcarbonyl, arylalk(en/yn)ylcarbonyl, cycloalkylcarbonyl or
cycloalkylalk(en/yn)ylcarbonyl group. ' '

in Formula 1, X is preferably CHp, O or Sand Y is CHz.  This is the replacement sheet
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(+)-6-Fornyl am no- 1- (1- pi peri di nonet hyl )i ndan, oxal ate 10j. ©Mp: 161-164
[err]C. [err] =+ 47.4 21 EXAMPLE 11 (1)

6- Acet yl am no-5-chl oro-1- (N, N-di propyl am nonet hyl )i ndan, oxal ate 1la
(method f) .To a solution of 6-acetylam no-1- (N, N-di propyl am noret hyl )i ndan
2a (3.0 g) in ace- tic acid (15 mM) was added [err] (1.5 g) in one portion.
The tenperature raised to 65 [err]C. After stirring at roomtenperature for
2 hours the m xture was poured into diluted aqueous [err] and extracted
with diethyl ether (2 x 50 m). The conbi néd organi ¢ phases.were worked up
and the title conmpound 1la was purified by col um chromat ography on silica
gel (eluted with ethyl acetate/heptane/triethylam ne 40:

Rt is preferably an aryl-lower alkyl group, an acyl group, a lower alkylsulfonyl group
or a group R11R12N-CO- wherein Ri1 is hydrogen or lower alkyl and R12 is hydro-
gen, alkyl, aryl, or cycloalkyl. Most preferably, R1 is benzyl or substituted benzyl,
formyl, alkylcarbonyl, in particular acetyl, arylcarbonyl, in particular benzoyl or sub-
stituted benzoyl, or a group R11R12N-CO- wherein R1! is hydrogen or lower alkyl
and R12is hydrogen, lower alkyl, phenyl, substituted phenyl, or Cs_¢ cycloalkyl.

R2 is preferably hydrogen or lower alkyl, each of R3, R4, RS is preferably hydrogen
or halogen and R6 and R are preferably both hydrogen.

Rs8 is preferably hydrogen or lower alkyl, and preferably R?® is lower alkyl, aryl-lower
alkyl, cycloalkyl-lower alkyl or a group of Formula 1a, whe!'ein Wis O and R13 is
hydrogen, lower alkyl, cycloalkyl or atyl, or alteratively R8 and R® are connected
in order to form a Cg - C; membered ring containing one nitrogen atom. Most prefer-

- ably R® is phenyl-lower alkyl, substituted phenyl-lower alkyl, indolyl-lower alkyl,
cyclohexyl-lower alkyl or a group of Formula 1a, wherein W is O and R13 is
hydrogen or a fower alkyl, cycloalkyl, phenyl or substituted phenyl group, or R8s and
RS9 are connected in order to form a pyrrolidine or plpendme rmg

The acid addition salts of the invention are pharmaceutically acceptable salts of the -
compounds of Formula I formed with non-toxic acids. Exemplary of such orgahic
salts' are those with maleic, fumaric, benzoic, ascorbic, embonic, succinic, oxalic,
bis-methylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, propionic, tartaric,
salicylic, citric, glucohic, lactic, malic, mandelic, cinnamic, citraconic, aspartic,
stearic, palmitic, itaconic, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, and
theophylline acetic acids, as well as the 8-halotheophyliines, for example 8-
bromotheophylline. Exemplary of such inorganic salts are those with hydrochloric,
hydrobromic, sulfuric, sulfamic, phosphoric, and nitric acids. -

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 parente-
: _This is the replacement sheet
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60:3). The oxalic acid salt crystallized fromacetone. Yield: 1.3 g, np:
172-174 [err]C. The enantionmers of 1la were prepared fromthe acetyl
derivatives 8a and 8b, respectively, by chlorination as descri bed above:
(-)-6-Acetyl am no-5-chl oro-1- (N, N-di propyl am nonet hyl )i ndan, oxal ate 11b,
Mp 188-194[err]C, [err] =-35.4[err].

(+)-6-Acetyl am no-5-chl oro-1- (N, N-di propgl am nonet hyl )i ndan, oxal ate 1llc,
Mp: 190-195 [err]C, [err] =+39.7[err]. (ii)

O Acet ! amIfyif v R ot Syl o ARG POFBIcBYlhG eﬁco AipRisiofis Héinds 2

solution o acet m no- 1- (N, N- di

dan 2 .

acetic aci welldmomn) mag aatmm' log ygew.@ @sophempqsmclsﬁm 32qe§aélp)carge@e etic
acid at 50dﬁ§ex{t§fé u&entEhSr Binek aagmwaasaa Qﬂ%{:g %Isag.ur e .

over ni ght was poure nto te ace the or gani c

phase was separ at ed and washed W th Na28203 (1% aqueous solution). After

hiah pr opocerpiigniy e oty o Wil ol rinsERd B IR YaRRIAR

i sol at ed f contairing sandtcompdly\dsahtamamdmmmwgumby to80smy.i ca gel

The total daily dose usually ranges of about 0.05 - 500 mg, and most preferably
about 0.1 to 20 mg of the active compound of the invention. .

The invention moreover relates to a method for the preparation of the novel amino-
methyl derivatives of indans, 2,3-dihydrobenzofuranes, 2,3-dihydrobenzothiophe-

nes, 1,3-dihydroisobenzofuranes and 1,3-dihydroisobenzothiophenes of Formula 1,
comprising:

a) acylating an amino derivative of the following Formula I :

oo RE R
N

wherein R2 - R9, X, and Y are as previously defined, with an acylating agent such
as a carboxylic acid halogenide R1°CO-hal, R1°CO being an acyl group embraced
by thé definition of R1 and hal being halogen, a carboxylic acid anhydride or mixed
-acid anhydride R1°'CO-OCOR, R being alkyl, aryl or alkoxy, an isocyanate, isothio-
cyanate, or a similar activated acylating derivative well-known in the art;

b) in order to prepare a compound of Formula I wherein R1 is lower alkyl, lower
alkenyl, lower alkynyl, cycloalk(en)yl, cycloalk(en)yl-lower alk(en/yn)yl or aryl-lower
alkyl, atkylating an arﬁino derivative of Formula II with an alkylating agent such as
an alkylhalogenide R1"-hal, a mesylate R1"OSO,CHg, a tosylate R1"OSO,CgHs-

CHg, or a similar alkylating reagent with suitable leaving groups, R1” being lower

~ This is the replacement sheet
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(eluted with ethyl acetate/heptane/triethylamne 40:60:3). The oxalic acid
salt of the title conpound 11d crystallized fromacetone. Yield: 2.0 g, np:
156- 159 [err] C. EXAMPLE 12 6- Acetyl am no- 1- (N-net hyl am nonet hyl ) i ndan,
fumarate 12a (method Q) 22 To a solution of '

6- acetyl am no- 1- (N, N-di net hyl am nonet hyl )i ndan 2b (54 g) in di- oxane (1 L)
a solution of 2,2,2-trichloroethyl chloroformate (48.7 g) in dioxane (200
m ) was added dropwi se at 50 [err]C. The m xture was subsequently kept at
50-60 [err]C for 0.5 h. The solvent was e®aporated and the carbamate was
purified by filtering through silica (eluted with ethyl acetate). Yield of
the crude c e \ ed
carbamate ( %ﬁg{i&}v&r %g(eoﬁ@wé?l}’g%‘uéﬁ%@éﬁyg iBa&(‘:'ﬁgﬁ’?‘S %bﬁagmézﬂw?‘gfég? ;Q%V\(gs iam'ed
in smal | porariadyldoweralkylio [err]C. After stirring for 3 |

¢) reducing the double bond in a compound of the following Formula III :

wherein R1 - R9, X, and Y are as previously defined, at ieast one of Xand Y is CH»
and one of the two dotted lines indicates a double bond; or

L]

d) alkylating an amine derivative of the following Formula IV :

wherein R1 - R8, X, and Y are as previously defined with an alkylating agent such as
an alkylhalogenide R®-hal, a mesylate R9OSOZCH3. a tosylate R8OSO,CgH4-CH3,

or similar alkylating reagents with suitable leaving groups, wherein R9 is as
previously defined; or '

e) in order to prepare a compound of Formula I wherein R! is a group as defined

previously, however having a methylene group in the 1-position to the amino group,
reducing an amide derivative of the following Formula V :
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h excess Zn and Zn salts were filtered off. Water (2 L) was added and
extraction with diethyl ether (2 x 200 nml) renoved neutral products. The

i ce cool ed H20 phase was made al kali ne (pH >10) by cautiously addi ng NaCH.
Extraction with dichlorone- thane (4 x 150 m) and subsequent work-up
yielded 14 g of the title conpound 12a as an oil. The funarate salt
crystallized fromethanol. My 176-178 [err] C. EXAMPLE 13

6- Acetyl am no- 1- [ N- (4- cycl ohexyl but an- 1-yl') - N- met hyl.anmi nonet hyl ] i ndan
sesqui- oxalate 1 3a (method d) A m xtur ¢Qof

6- Acet yl am no- 1- (N- met hyl am nonet hyl )i ndan (1.5 g), 4-cycl ohexyl -
butan-1-ol nesylate (2.5 g), #assi um carbonate (1 A g), and a crystal of
pot assi um i odi de i n M BKo(80 ) were refluxed for 5 h. After cooling
inorganic salts were filtered ofg® and thﬁssg#vent evaporated in vacuo. The
remaining oil was subjectedito cplum chrs tography on SI2 (eluted with
ethyl acetate : heptane ., AT\eLiy
title conpound was i sol &fi%ed a¥
crystallized fromacetone. Yi ¢

.OAﬁ The free base of the
% oxal ate of 13a
145 5 [err]C

v

wherein R2 - R9, X and Y are as pi'eviously defined and the group Rt 'f'CHz consti-
tute a group R1; or

f) introducing a substituent R3, R4 or R5 by. reacting a compound of the following

Formula VI :
R 3'
l R R6 R7
N 8
r2” i :
\Rg
Y

R¢ x” Vi

wherein at least one of R3 - RS’ is hydrogen and the others are as previously
defined for R3, R4 or RS, and Ré - RS, X and Y are as previously defined, by using a
reactive reagent such as a halogen or a halogenating agent, sulphonating agent,
nitration agent, a reactive agent generating carbonium ions (RCO+, R+) wherein R

is alkyl, alkenyl, alkynyl, aryl, cycloalkyl or cycloal(en/yn)yl.

The acylations in Method a) are conveniently performed at low temperatures (eg.
below room temperature) in inert solvents such as acetone, dichloromethane,
tetrahydrofurane 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 reaction

temperatures are between 0 °C and the boiling point of the formyl precursor
compounds.
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In a correspondi ng way was prepared the followi ng N, N-di substituted
derivatives:

6- Acet yl am no- 1-[ N- et hyl - N- (4- phenyl but an- 1-yl ) am nonet hyl ] i ndan,

sesqul oxa-. late 13b. Mp: 121-123 [err]C

6- Acetyl am no-1-[ N-[ 4- (i ndol - 3-yl) butan-1-yl]-N net hyl am nonet hyl ] i ndan,
oxalate 13 ¢ Mp: 111-113 [err]C 6-Acetylamno-1 -[N-[2-(2-1im dazolidinon-1
-yl )ethyl]-N -net hyl am nonet hyl ] i ndan, sesquj oxal ate 13d. Mp: 154-158

[err] C 23 6-Acetylamno-1 -[N-[2-[3-(4-f | uorophenyl)-2
-imdazolidinon-1 -yl]ethyl]-N -nmethyl- am nonethyl]indan, sesquioxal ate
13e. M 10%iyddtidnerddcording to Method b) and d) are ?enerally performed by refluxing in a

6- Acet yl am no-"1-[ N-[ 4- ( 3-cycl ohexyl - 2-i m dazol i di pon- .

-yl)-1-but yls}‘“%p'gﬁphﬁﬂ"gﬁi’ as acelane, Mﬁﬂm,'s@é’éidgﬁsg@!!ﬁ' i‘?‘éﬁhﬂﬁﬁ“ﬂ?&’ dipxang,

[err]C ethanol or 2-propanol in the presence of a base such as triethylamine or potassium
carbonate.

Reductions of double bonds according to method é) are generally performed with
catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus.

The reductions of the amides according to method e) are genrally performed by use
of LiAlH4, AlH3 or diborane in an inert solvent, such as diethylether, tetrahydrofuran
or dioxane 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-
chlorosuccinamide, N-bromosuccinimid or another halogep precursor molecule,
convenienﬂy in the presence of a catalyst such as Fe ions or a mineral acid.

In the following the invention is further illustrated by some examples which,
however, may not be construed as limiting.

EXAMPLE 1
1-(N,N-dipropylaminomethyl)-6-formylaminoindan, oxalate 1a {method a)

The starting material, 1-indancarboxylic acid, was prepared according to the
procedures of V.Asham and W.H.Linnell, cf. J.Chem.Soc. 1954, 4691-4693. A
mixture of indancarboxylic acid (32.2g), thionylchloride (50 ml) and two drops of
DMF in dichioromethane (100 mi) was refluxed for 3 hours. Volatile material was
evaporated and the remaining crude cafb’oxylid acid chloride was used without
further purification. To a solution of N,N-dipropylamine (50 ml) in dichloromethane
kept at 0-56 °C was added dropwise a solution of all the crude carboxylic acid
chloride in dichloromethane (200 ml). The temperature was gradually raised to
room temperature and the reaction mixture was further stirred over-night. The
solvents were evaporated in vacuo and the remaining viscous oil was puirified by
filtering through silica gel (eluted with diethyl ether and dichloromethane 1:1). Yield
of N,N-dipropyl-1-indancarboxamide : 32 g. To a well stitrred solution of the indan-
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6- Acetyl am no-1

-[ N-met hyl - N-[ 3- (3- phenyl - 2-i m dazol i di non-1-yl)-1-propyl ] am no-

met hyl ]i ndan, oxalate 13g. Mp: 191-194 [err]C.

6- Acet yl ami no- 1-[ N-[ 4-[ 3(4-f | uor ophenyl ) - 2-i mi dazol i di non-1-yl]-1-butyl]-
met hyl - am nonet hyl ]i ndan, oxal ate 13h. Mp: 102-106 [err]C.

6- Acetyl am no- 1-[N-[ 3- (3-cycl ohexyl - 2-i m dazol i di non-1-yl)-1-propyl]-Nneth
ylam no- nmethyllindan, sesquioxalate, heghbhydrate 131. Mp: 108-115 [err]C
6- Acet yl am no- 1- [N—[6 (3-cycl opentyl -2-imdazolidinon-1

Wt 57 05 Trpeamig, 2, o i Fraeshla s TR BIEMBHT ponfd s el
: g\%g'r ] - N- rgvopiwksta BOOIBY mrkﬂmélamoo%eﬂnwwgata@.dloﬂﬁceﬁﬁmmé@oj (4R & i ed

6- Acet yl ar rilhdol~10\fQ- She 2emporatule was llawed|todriserto1s §G)(Bohbighentaraveid ani
DR b PR PR BN ek AR 17 RS bogliORIT LB oo
(met hod a) crushed ice (2 kg). Organic material was extracted w1th diethyl ether (2 x 200 ml),
' the combined organic phase was washed with diluted aqueous NayCO3 solution (3
x 50 ml). The organic phase was dried (anh. MgSO4) and treated with activated
carbon. Evaporation of diethyl ether in vacuo afforded N,N-dipropyl-6-nitro-1-
indancarboxamide as an oil (15 g). All of this oil was dissolved in 90% ethanol (250
mi). The solution was heated to reflux and Fe powder (10 x 2 g) and 6 M‘équeous
- HCI (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 still hot. The solution was treated with activated carbon and the
solvents subsequently evaporated in vacuo. The remaining solid material was
recrystallized from a 1:1 mixture of diethyl ether and isopropy! ether yielding 9.5 g of
6-amino-N,N-dipropyl-1-indancarboxamide. Mp: 100 °C. To a suspension of LiAlH,
(4 g) in dry THF was added dropwise a solution of all of the 6-aminoindancarbox-
amide. The mixture was refluxed for 2 hours and subsequently ice-cooled. A
mixture of HoO/THF was added cautiously to destroy excess of LiAlH,. Inorganic
salts were filtered off and the filter cake was carefully washed with dichloromethane.
The solvents were evaporated in vacuo. The remaining oil was dissolved in toluene
~ and excess HoO was removed by evaporation of toluene leaving the 6-amino-1-
(N,N-dipropylaminomethyl)indan as an oil. Yield 7.0 g. To formic acid (98%, 18 mi)
was added 3.1 ml of acetic acid anhydride at a temperature just above 0 °C. All of
the 6-amino-1-(N,N-dipropylaminomethyl)indan was dissolved in dichloromethane
(15 ml) and added dropwise at 0-5 °C. After 1 h stirring at 5 °C ethyl acetate (100
ml) and dil. aqueous NH4OH (100 ml) were added. The organic phase was
separated and worked-up as above leaving the title compound 1a as an oil. The
oxalate salt crystallized from acetone. Yield 7.4 g. Mp : 150-152 °C.

In a corresponding way the followmg N,N-disubstituted 6-formylam|no-1-am|no-
methylmdans were prepared :
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A solution of the free base of conmpound 2a (5.0 g) in dry THF (25 m) was
added dropwi se to a suspension of 1 g [err] in dry 50 m THF at

20-25[err]C. The mixture was refluxed for 2 hours, excess [err] was
destroyed by cautiously adding 2 m di- |uted aqueous NaCH sol uti on.
Inorganic salts were filtered off and the crude 6-ethyl -

am no- 1- (N, N-di propyl am nonet hyl )i ndan was isolated as a viscous oil upon
eva- poration of the solvents. Yield : 3.0g.. All off the thus obtained
ethylaninoindan deri- vative was dissolved in 60 m dichloronmethane and 2.3

ol ut i on of THR-SRRGYIERInS By e b iamiainap, Skaa thotbiiadiia%

dropwi se at éfokylamhindd- (1T PefitiNbmeth af} funiardt 1€/MpRaBBegOP@Ir at room
tenperature. Water (1

00 i@adde and the o#%anl o FFhase was
subsequent | B~ epayla &T(EI pygelidinomsthybindapeexalaientd. Mp: 181 Gol ved in
acetone and oxalic acid was added.. The oxal ate salt of the title conpound

l4a’ crystalllzed
EXAMPLE 2

6-Acetylammo-1-(N,N-dipropylaminomethyl)indan, hydrochioride 2a (method a).

To a solution of 6-amino-1-(N,N-dipropylaminomethyl)indan (9 g), prepared as in
Example 1, in dichloromethane (50 ml) was added triethylamine (4.2 g). A solution

. of acetylbhloride (3.3 g) in dichloromethane (10 ml) was added dropwise at 0-10 °C.
The mixture was further stirred at room temperature for 1/2 hour and finally poured
into diluted aqueous NH4OH (100 ml). The organic phase was separated and
worked up yielding 11.0 g of crude title product 2a as an oil. The hydrochloride salt
crystallized from acetone. Yield : 9.4 g, mp : 212-216 °C.

Ina corresponding way the following N,N-disubstituted 6-acylamino-1-aminomethyl-
indans were prepared:

6-Acetylamino-1-(N,N-dimethylaminomethyl)indan, hydrochlonde 2b, Mp: 236-238
°C

1-(N, N-d|propylam1nomethy|)-6-(4—ﬂuorobenzoylammo)mdan hydrochlonde 2c, Mp:
217-220°C

6-Acetylamino-7-chloro-1 -(N.N-dipropylaminomethyl)indan. oxalate 2f, Mp: 77-79
°C'(contains 20 % of 6-amino-7-chloro-1-(N,N-dipropylaminomethyl)indan, dioxa-
late)

1-(N,N-dipropylaminomethyl)-6-(methyisulphonylamino)indan, oxalate 2g, Mp: >300
°C.

7-chloro-1-(N,N-dipropylaminomethyl)-6~(methylsulphonylamino)indan, oxalate 2h,
Mp: 80-84 °C. |

5-acetylamino-3-(1-piperidinomethyl)-2, 3-d|hydrobenzoth|ophene 2}, Mp: 126-128
oc )

EXAMPLE 3 |
1-(N,N-dipropylaminomethyl)-6-ureido-indan 3a (method a)
This is the replacement sheet
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24 é_nd was filtered off and dried in vacuo. Yield: 2.5 g. M: 129-130

ferr]C. The foll ow ng conpound was prepared in a correspondi nhg way using
conpound 1 a as starting nmaterial:

6- (N-acetyl - N-net hyl am no) - 1- (N, N-di propyl am nonet hyl )i ndan, oxal ate 14b,
Mo: 126-129 [err] C. PHARVACOLOGY The conggounds of Fornmula | have been
tested according to established and reliable pharmacol ogi cal nethods for
determ nation of the affinity to the [err] receptor and for detem nation of
the in vivo agonistic effects of the conpounds with respect to said

recept or. Toea soktionofr 8-amsind-dl-(NyNsdipropyldminiometiwl)icdars {30g), rapatsidnals ity t o

Serotonin rr] .Receptors i t Brain,.n,vitro. . hi,s ,met hod t

o bi <1 on EpTRGSrmeltapoh{ ERnAGNa Sead Bectd a7 el ARG SERGN 1

nM to [er(3.3 gcipiates (5rmiyawnds added fdropwisat atbd-40r°Cri Thes mituebelas further
stirred at room temperature over night. Water (200 ml) and ethylacetate (50 ml)
were added and the organic phase was separated and worked up. The fumarate

salt of the title compound 3a crystallized from ethanol. The free base was isolated
as a crystalline product from the fumarate. Yield 1.1 g. Mp : 101 °C.

EXAMPLE 4 |
1-(N,N-dipropylaminomethyl)-6-(3-phenyl-1-ureido)indan 4a (method a)

To a solution of 6-amino-1-(N,N-dipropylaminomethyl)indan.(4.9 g), prepared as in-
Example 1, in dichloromethane (100 ml) was added phenylisocyanat (3 g). The
mixture was refluxed for 1.5 hours. During reaction the title compound 4a crystal-
lized. The mixture was cooled by ice and the precipitated product was filtered off.
Yield 4.0 g, mp: 198-201 °C.

In a corresponding way were prepared the following N,N-disubstituted 6-ureido-1-
aminomethylindans :

1-(N,N-dipropylaminomethyl)-6-(3-methyl-1-ureido)indan, hydrochloride 4b, Mp:
180-182 °C | - .
6-(3,3—dimethyl-1 -ureido)-1-(N,N-dipropylaminomethyl)indan; hydrochloride 4c, Mp:
185-187 °C '
1-(N,N-dipropylaminomethyl)-6-(3-nonyi-1-ureido)indan, hydrochloride 4d, Mp: 148-
150 °C '

6-(3-cyclopentyl-1-ureido)-1-(N,N-dipropylaminomethyl)indan, 4e, Mp: 136-138 °C

EXAMPLE 5

3-(N,N-dipropylaminomethyl)-5-formylamino-2,3-dihydrobenzothiophene, oxalate 5a
(method a)

The starting material, 5-amino-2,3-dihydro-N,N-dipropyl-3-benzothiophenecarbox-
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lumis determined in vitro . Accordingly, this is a test for affinity for
the 5-HT1A receptor. PROCEDURE Male Wstar (Ml :Wst) rats (125-250 g) are
sacrificed and the brain is dissected and wei-ghed. The brain tissue m nus
cerebellumis honogenized (Utra Turrax, 20 sec) in 10 m of ice cold 50 nM
Tris buffer pH 8.0 (at 25 [err]C) containing 120 MM NaCl, 4 M [err] and 4
mVi[err]. The honobgenate is centrifuged 85 20,000 g for 10 mn at 4 [err]C
The pellet is hom)geni zed in 10 M of buffer. and incubated at 37 [err]C for

10 mn. Thejhn tﬁ%pbrﬁﬁ”&éécfrgo dt@ﬁtpﬁbﬂt\é?n@d? ifh @Ppﬁgi e@?ir?ﬁ,ﬁ?fmn

hoanenlzed |n er containin

par gyl i ne. Q#dd@(ﬁ)rmoeuﬂé% Re diAmar.Chem $oq. 1948, 74 d9p8and, d. Clem.Seci() of

t1 saue. suspanSl o8- To,pYoliBnEbe &8 odrBO PR inf1i S0 Pl B

tissue). TheiAlHggeletseBpel ighamd the mixture atasdgently refluxed for 2 h. Excess LiAlH,
was destroyed by cautiously adding a 10 % solution of water in THF (25 ml) at 20
°C. Inorganic salts were filtered off and the solvents were evaporated in vacuo. The
remaining oil (7.0 g) was used without further purification. To the thus obtained
crude 5-amino-3-(N,N-dipropylaminomethyl)-2,3-dihydrobenzothiophene in toluene
(50 ml), 98% formic acid (20 ml) was added. Toluene/formic acid was gradually de-
stilled off until the temperature reached 130-140 °C. Then the mixture was poured
onto diluted aqueous NH4OH (250 ml) and ethyl acetate (100 ml) was added. The
organic phase was separated and worked up. The title compound 5a was purified
by column chromatography on silica gel (eluted with 3 %. triethylamine in a 1:1
mixture of dichloromethane and ethyl acetate). A crystalline oxalate salt was

obtained from a 15 % solution of ethanol in acetone. Yield: 2.4 g. Mp: 135-136 °C.

In a corresponding way the following N,N-disubstituted 3-aminomethyl-2,3-dihydro-
benzothiophene was prepared:

3-[N-(2-phenylethyl)-N-p ropylammomethyl]-s-formylamm omethyl-2,3-d ihydro-
benzothiophene 5b, isolated as an oil
6-acetylamino-1-(1-piperidinomethyl)indan,oxalate 5c, Mp : 158-160 °C

EXAMPLE 6 | :
- 1-(N,N-dipropylaminomethyl)-6-(4-fluorobenzylamino)indan, oxalate 6a (method e)

To a solution of 6-amino-N,N-dipropyl-1-indancarboxamide (10 g), prepared as in
Example 1; and triethylamine (4.2 g) in dichloromethane (75 mi) kept at -5 °C was
added dropwise a solution of 4-fluorobenzoyichloride (6 g) in dichloromethane (30
mi). The temperature was slowly raised to roomtemperature. Water (200 ml) was
added and the organic phase was worked up leaving 15 g of the crude 4-fluoro-
benzoylamino derivative as an oil. A small sample was purified and crystallized. Mp: '
135 °C. To a suspension of LiAlH4 (1 g) in dry THF (50 ml) was added the purified
4-fluorobénzoylamino derivative (3 g) and the mixture was genﬂy refluxed for 1
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25 addition of 100 [err] of [err]H 8-OH DPAT (final concentration 1 nM and
by placing the tubes in a 37 [err]C water bath. After incubation for 15 mn
the sanples are filtered under vacuum (0-50 nBar) through What man G/ F
filters (25 m). The tubes are rinsed with 5 m ice cold 0.9% NaC which is
then poured on the filters. Thereafter, the filters are washed with 2 x 5
m 0.9% NaCl. The filters are placed int®unting vials and 4 m of
appropriate scintillation fluid (e.g. PicofluorTML5) are added. "After

shaki ng f ooy, mfeércbo'anﬁg i@eds DIAIR, Was déairbysd By canfiodly alanadl 1.9 bty s

determned by liquid scintillation counting. Specific binding is obtained
by subt r acttiongftwatenipnEHE {15 mi) ati 2QiPGinprganicsaliscyereclitesed off, therfillericeke

5-HT. F | gk f f
i s coven TG HEARINABindd ith BRErbhele @150 i, B¥IE RORERIS Blarlft> ©
drug concemrateat leaving the eridedijleréampoundBepas ana:ﬂdThe@th séit (1.5 myolsoxaltieped

curve i's drahnol iffe ggﬁlf)l:&%cﬂlcﬁstgﬁizgc? HrSAdShe Yield 1.1 g, mp: 135-140°C"

EXAMPLE 7

5-acetylamino-3-(1-piperidinomethyl)-2,3-dihydrobenzofuran, oxalate 7a (method a)

3-Benzofurancarboxylic acid:
To a solution of benzofuran (75 g) in chloroform (600 ml) was added dropwise a
solution of bromine (41 mi) in chloroform (150 ml) at -10 °C. The temperature was
sIole allowed to reach room temperature and chloroform was evaporated in vacuo,
leaving the crude 2,3-dibromo-2,3-dihydrobenzofuran as a crystalline product which
was used without further purification. Yield : 171 g. To the dibromoderivative (147 g)
in ethanol (600 ml) was added a solution of KOH (59 g) in ethanol (200 ml). The mix-
ture was refluxed for 2.5 hours. After cooling to room temperature the mixture was
poured onto water and extracted with ethyl acetate (2 x 300 mf). The combined orga-
nic phases were worked-up and the 3-bromobenzofuran was subsequently purified
by elution through silica gel using n-heptane as the eluent. Yield 51 g of a semicrys-
talline product. A solution of all of the thus obtained 3-bromobenzofuran and CuCN
(33 g) in N-methyl-2-pyrrolidinone (350 mf) was heated at 190 °C under N». With 1
hour intervals was added further CUCN (3 x 4.5g). The mixture was poured into a
solution of FeCla.6H20 in water (610 mi) and concentrated hydrochloric acid (156
mi) while still hot. The resulting mixture was stirred at 60 °C for 1 hour and subse-
quently poured onto ice/water (5 1). Extraction with diéthyl_ether (3 x 300 ml) and
working-up of the combined organic phases afforded crude, crystallihe 3-cyanoben-
zofuran melting at 76-82 °C. Yield : 34 0. The 3-cyanobenzofuran was dissolved in
a mixture of acetic acid:conc. H2SO4:water 1:1:1 (660 ml) and refluxed for 3 hours.
- After cooling water was added and the 3-benzofurancarboxylic acid was finally ex-
tracted with diethy! ether (3 x 200 ml) and worked-up. Yield : 37 g. Mp : 152-156 °C.

3-(1-Piperidylcarbonyl)benzofuran:
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t he concentration, at which the binding is 50%of the total binding in
control sanples mnus the nonspecific binding in the presence of 10 [err]M
of 5-HT. 3H 8- OH DPAT was obtai ned from Anersham I nternational pic.,

Engl and. Specific activity approxi mately 200 G /nmol. 8-OH DPAT Cue
Agonisnme in Rats This test nodel is used to determ ne the agonist effects
of a test conpound-on 5- [err] receptors in vivo. Arelated nethod is
descri bed by Trickl ebank, M D., et at, Eur.. J. Pharmacol., 1987, 133,
47-56; Ant, J. Pharnmacol ogy & Toxicol ogy,14989, 64, 165. PROCEDURE Mal e
Wstar rats are trained to discrininate between 8- OH DPAT (0.4 my/ kg, i.p.,
15 mi n pr et rAeatixture of rhenzafyranoahgxylic a@dl(Iﬁlg).leNabmah;dfonnanida(Q ml)uaqued

water 1 owar JARTRF ghiBfRbos TN HichFotyRHi fodd Rf el ratuRed for, 1 fibGirs

| east. 24 h dafolatile naterialavds enaparateddn VREYo ant esdcsss thfonvbd:hlﬁﬁdé@hs removed
by evaporation twice with toluene. The thus obtained 3-benzofurancarboxylic acid
chloride was dissolved in dichloromethane (100 ml) and added dropwise to a
solution of piperidine (21.4 g) in methylench|_oride (100 ml) at 0-5 °C. The mixture
was further stirred at room temperature for 1 hour. After washing with water and
brine, respectively, the organic phase was worked-up as above. The crude
piperidino derivative was further purified by column chromatography on silica gel
(eluted with a mixture of ethyl acetate/heptane 3:1) yielding 6.7 g of the pure title
compound as an oil.

3-(1 -Plpendylcarbonyl)-z 3-dihydrobenzofuran:

_ To a solution of 3~(1-piperidylcarbonyl)benzofuran (6.7 g) in methanol (150 ml) kept
at 35-50 °C were added small portions (in total 3 g) of Mg turnings dunng 5 hours.
After stirring for another hour at 50 °C the mixture was poured onto an aqueous

solution of NH4Cl. The aqueous solution was extracted with dichloromethane (2 x

200 ml). The combined organic phases were worked-up yleldmg 6.7 g of the title
2 3-d|hydrobenzofuran derivative as an oil.

5-Nitro-3-(1-pipei'idylcal‘bonyl)-2,3-dihydrobenzofuran:
All of the 2,3-dihydrobenzofuran derivative from above was dissolved in trifluoroace-
tic acid (35 ml) and cooled to 10 °C. 65 % aqueous HNO3 4.3 ml was added
dropwise below 10 °C. The solution which had tumed black was immédiate|y
poured onto ice and extracted with ethyl acetate (2 x 50 ml). The combined organic
phases were washed thoroughly with an aqueous NazxCOj3 solution (2 x 25 mi) and
finally with brine. Work-up of the organib phase afforded 6.4 g of crude 5-nitro
derivative as an oil. Further purification by column chromatography on silica gel
(eluted with ethyl acetate/heptane 3:1) yielded 3.2 g of pure 5-nitro-3-(1-piperidyl-
i carbonyl)-2,3-dihydrobenzofuran which crystallized upon standing. Mp: 108-114 °C.

5-Amino-3-(1-piperidylcarbonyl)-2,3-dihydrobenzofuran: |
To a solution of all of the 5-nitrobenzofuran in 90 % ethanol (50 ml) kept at reflux
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26 Fol | owi ng 8- OH DPAT adm ni stration responding is reinforced only on a
desi gnated (drug) |ever, whereas responding on the opposite | ever has no
consequences. Follow ng saline adm nistration responding is reinforced on
the | ever opposite to the drug lever. Drug and saline trials alternate
random y between days. The |evel of discqénination occuracy i s expressed as
the per cent drug responses and is calcu-"|lated as the nunber of correct
responses x1 of the correct an correct res

before the Wg'pﬁsgégé‘gggﬁﬁypéﬁggﬂﬁsa&? Howder i't"r'?fa (;"BSC%@B"P@@OQ&%EZS a

nmeasure of foRACH.HOMI} diBing W ikl AtHeE nfiktErs Mas roMADA o1 8RbtheP HuUrdTHe =
90% individual rats at |east 75%correct responding) is obtained test

sessi ons' arigofgRniGREasiRitaten were fillered off ang she mixiure: wasRawed onto\ bdoe énds. .
us gta' 't y glo &gl §‘§er}§fé P50 m)SMAELUD Gt e oRFHrE BhRSHbRBIdEY Pl bf Gyéafiine 5he
aminobenzofuran derivative.

5-Acety|amino-3-(1-piperidinomethyl)-2,3—dihydrobenzofuran, oxalate 7a:

The 5-aminobenzofuran derivative (1 g) dissolved in dry tetrahydrofuran (THF) was
added dropwise to a solution of LiAlH4 (0.5 g) in dry THF (30 ml): The mixture was
refluxed for 2 hours. After cooling on an ice bath excess LiAlH4 was hydrolyzed by
addition of aqueous NaOH solution (0.5 ml 15 %). Inorganic salts were filtered off.
The THF was evaporated in vacuo and the remaining visceous oil was dissolved in
dichloromethane (100 ml). After drying (anh. MgSO4) the dichloromethane was
evaporatéd leaving 0.7 g of crude 5-amino-3-(1-piperidinomethyl)-2,3-dihydro-
benzofuran, which was used without further purification. The 5-amino group was

acetylated according to the method in EXAMPLE 2. The title compound 7a crystal-
lized as the oxalate salt from acetone. Yield 0.15 g. Mp : 144-150 °C.

EXAMPLE 8
Resolution of compounds

(-)-6-Acetylamino-1-(N,N-dipropylaminomethyl)indan, hydrochioride 8a

To a solution of 6-Acetylamino-1-(N,N-dipropylaminomethyl)indan (36.5 g) prepared
as in Example 2, in acetone was added (S)-(+)-binaphthyl-2,2°-diyl hydrogen
phosphate ((+)-BNP) (21.2 g) at reflux. The mixture was cooled and left ovemight in

a refrigerator. The precipitated crystalline product was filtered off and the solution
was used for the preparation of the other enantiomer 8b. Recrystalliiation from a
2:3 mixture of methanol and ethanol afforded 30 g of the (+)-BNP salt. Mp : 257-260
°C. [o]p = +293.1°. The free base of the title compound 85 was isolated ( [opp =-

. 84.9°) and subsequently crystallized as the hydrochloride salt from acetone. Mp :
236-238 °C, [o)p =-51.3°.

(+)-6-Acetylamino-1-(N,N-dipropylaminomethyl)indan, hydrochloride 8b
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nated when a total of 32 responses are nmade on either |ever or when 20 mn
have el apsed. No reward is 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 fromrats nmaking at |east 10 responses on one

| ever are included in data analysis. Furgbgernore, only test sessions in

whi ch at |east half. of the rats respond are included. The per cent

ool oot m S SARRE IR 08 b ot ud Wad 00 i A FROU Mg
appear f r ombyadditionl of wiqugoTmdilded NaOth Extastion aith)ethyasptate (2 kg&adal) anaH

DPAT and buspji.rone | ed 4.0 A e r ' SE€S..This
AT AN o S BheH ort FLAGAACE: 8 (SNBSS b aGABREGHRAN S {1ATS et
24.0 g, mp : 257-260 °C, [a]p = -296.9°. The free base was isolated as above ( [ab
= +84.9°) and subsequently converted into the hydrochloride salt. Yield . 10.3 g,
mp: 236-238 °C, [a}p =+54.3°.

Compound 2b was resolved in a corresponding way using O,O-ditoluyltartaric acid
as the resolving agent :

(-)-6-Acetylamino-1-(N,N-dimethylaminomethyl)indan, isolated as an oil 8¢
(+)-6-Acetylamino-1 -(N,N-dimethylaminomethyl)indan, isolated as an oil, 8d

Compound 2i was resolved in a corresponding way using O,0O-ditoluyltartaric acid
as the resolving agent :

(-)-6-acetylamino-1-(1-piperidinomethyl)indan, (+)-0,0-di(4-toluyl)-D-tartrate 8e,
Mp: 144-147 °C. [a]p = +59.2 (The free base was isolated as above ( [d]o = -46.8°)
(+)-6-aceiylamino—1-‘(1-piperidinomethyl)indan, (-)-0.0-di(&tbluyl)-l_-tartrate 8f, Mp:
141-146 °C. [o]p = -56.3° (The free base was isolated as above ( [a]p = +50.7°)

- EXAMPLE 9
(-)- and {+)-6-Amino-1-(N,N-dipropylaminomethyl)indan 9a and 9b

‘Compounds 8a and 8b were hydrolyzed fo the corresponding stereoisomers of the
~ 6-aminoindans, respectively : ' | o

A solution of (-)-6-Acetylamino-1-(N,N-dipropylaminomethyl)indan (8.4 g) in 10 %

conc. hydrochloric acid in methanol (100 ml) was refiuxed for 8 hours. The solvents

were evaporated and the remaining oil was added to diluted aqueous NH4OH (pH >

9) and extracted with ethyl acetate (2 x 100 ml). The organic phase was worked up

leaving the (-)-compound 9a as an oil. Yield : 6.5 g, [op =-81.3°.

_ In a corresponding way from 8b was prepared :

(+)-6-Amino-1-(N,N-dipropylaminomethyl)indan 9b, [alp =481.4°
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27 Table 1: Pharnmacol ogi cal Test Data Conpound No:

_bi ndi ng 8- OH DPAT Cue Agonism[err] nM

4.1 - 0. 0052 1b 110.

3H 8- OH DPAT
[err] [err]ng 1l a

0.41
lc . 42. 0.33 1d ~19. 2a
0. 89 0. 010 2b 25. 0.21
2C . 5.1 2.2 2f 340. 29
16. 0.93 2h 2000.
20

In a similar Way compdunds 8¢, 8d, 9e and 8f were hydrolyzed to :
(-)-6-Amino-1-(N,N-dimethylaminomethyl)indan 9c¢, isolated as an oil
(+)-6-Amino-1-(N,N-dimethylaminomethyl)indan 9d, isolated as an oil
(-)-6-amino-1-(1-piperidinomethyl)indan 9e, isolated as an oil
(+)-6-amino-1-(1-piperidinomethyl)indan 91, isolated as an oil

EXAMPLE 10

The following resolved derivatives were prepared from compounds 9a - 9f using
. standard acylation procedures as described above :

(-)-1-(N,N-dipropylaminomethyl)-6-formylaminoindan, oxalate 10a, mp: 149-151 °C,

[o)p =-44.0°.

(+)-1-(N,N-dipropylaminomethyl)-6-formylaminoindan, oxalate 10b, mp: 152-154 °C,

[o]p =+43.9°.

(-)-6-(3,3-dimethyl-1-ureido)-1-(N,N-dipropylaminomethyl)indan,hydrochloride 10c,

mp: 180-182 °C, [op =-49.2°.

(+)-6-(3,3-diméthy|-1-ureido)-1-(N,N-dipropylamirfomethyl)in&an,hydrochloride 10d,

mp: 180-182 °C, [0 =+48.8°.

(-):6-[3-(4-ﬂuorophenyl)-1 -ureido}-1-(N,N-dipropylaminomethyl)indan, 10e, mp; 200

°C, {oJp =68.5°.

(+)-6—[3-(4-ﬂuorophenyl)—1-urei_do]-i-(N.N—dipropylaminomethyl)indan, 10f, mp: 200

°C, [o]p =+69.8°.

(~)-1-(N,N-dimethylaminomethyl)-6-formylaminoindan, oxalate 10g, mp: 167-175 °C,

[o]p =-57.4°. .

(+)-1-(N,N-dimethylaminomethyl)-6-formylaminoindan, oxalate 10h, mp: 161-171

°C, [0 =+59.5°. '

(~)-6-formylamino-1-(1 -piperidinorrieth&l)indan, oxalate 10§, Mp : 153-160 °C. [a]p =

—47.3° |

(+)-6-Formylamino-1 -(1 -plpendmomethyl)lndan, oxalate 10j. Mp: 161-164 °C [ojp =
. +47.4°
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6.6 4c
170. 5a
6.5 6a
0.64

8f

6.3 3a 0. 56 4a ) 80. 4b
10. 0.42 4d 170. 4e
3.4 0. 046 5b 60. 5c
20. 8a 0.64 0. 0089 8b
0. 031 8e 6.7 0. 043
15. @115
EXAMPLE 11

(i) 6-Acetylamino-5-chloro-1-(N,N-dipropylaminomethyl)indan, oxalate 11a
(method f)

To a solution of 6-acetylamino-1-(N,N-dipropylaminomethyl)indan 2a (3.0 g) in ace-
tic acid (15 ml) was added SO,Cl» (1.5 g) in one portion. The temperature raised to
65 °C. After stirring at room temperature for 2 hours the mixture was poured into
diluted aqueous NH4;OH and extracted with diethyl ether (2 x'50 ml). The combined
organic phases were worked up and the title compound 11a was purified by column
chromatography on silica gel (eluted with ethyl acetate/heptane/triethylamine 40:
60:3). The oxalic acid salt crystallized from acetone. Yield: 1.3 g, mp: 172-174 °C.

The enantiomers of 11a were prepared from the acetyl derivatives 8a and 8b,
respectively, by chlorination as described above : |
(-)-6-Acetylamino-5-chloro-1-(N,N-dipropylaminomethyl)indan, oxalate 11b, Mp :
188-194 °C, [a]p =-35.4°. |

(+)-6-Acetylamiho—5—chloro-1-(N,N-dipropylaminomethyl)indan, oxalate 11e, Mp :
190-195 °C, [o]p =+39.7°. |

(ii) 6-Acetylamino-5-bromo-1-(N,N-dipropylaminomethyl)indan, oxalate 11d

To a solution of 6-acetylamino-1-(N,N-dipropylaminomethyl)indan 2a (5.0 g) in
acetic acid (50 ml) was added dropwise a solution of Bra (1.2 ml) in acetic acid at
50-55 °C. The mixture was stirred at room temperature overnight. The mixture was
poured into water/ethyl acetate, the organic phase was separated and washed with
Na2S203 (1% aqueous solution). After workihg up of the organic phase, the remain-
ing oil contained a rather high proportion of unreacted starting material and the title
compound was isolated from the mixture by column chromatography on silica gel
(eluted with ethyl acetate/heptaneftriethylamine 40:60:3). The oxalic acid salt of the
titte compound 11d crystallized from acetone. Yield : 2.0 g, mp : 156-159 °C.

EXAMPLE 12

6-Acetylamino-1-(N-methylaminomethyl)indan, fumarate 12a (method g)
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10a 1.0 ~0.010 10b 4.2

0. 058 10c : 8.1 10d 22. 10e- 160.

10f - . 63. 109 48. 0.12 10h
220. 1.9 11a 21. ' 0. 26
11b 15. . 0.44 11c = 14.

0.38 11d 120 12a 25. 13a 1.4

0.15 13b ' 3.4 _ 22 0.22

To a solution of 6-acetylamino-1-(N,N-dimethylaminomethyi)indan 2b (54 g) in di-
oxane (1 L) a solution of 2,2,2-trichloroethyl chloroformate (48.7 g) in dioxane (200
ml) was added dropwise at 50 °C. The mixture was subsequently kept at 50-60 °C
for 0.5 h. The solvent was evaporated and the carbamate was purified by filtering
through silica (eluted with ethyl acetate). Yield of the crude carbamate as an oil:
89.7 g. To a solution of the thus prepared carbamate (45 g) in 90 % aqueous acetic
acid (575 ml) Zn (84 g) was added in small portions at 30-40 °C. After stirring for 3
h excess Zn and Zn salts were filtered off. Water (2 L) was added and extraction
with diethyl ether (2 x 200 mi) removed neutral products. The ice cooled H20 phase
was made alkaline (pH >10) by cautiously adding NaOH. Extraction with dichlorome-

thane (4 x 150 ml) and subsequent work-up yielded 14 g of the title compound 12a
as an oil. The fumarate salt crystallized from ethanol. Mp: 176-178 °C.

EXAMPLE 13

6—Acetylamino-1-[N-(4-cyclohexylbutan-1-yl)-N-méthylaminomethyl]indan, sesqui-
oxalate 13a (method d) .

A mixture of 8-Acetylamino-1-(N-methylaminomethyl)indan (1.5 g), 4-cyclohexyl-
butan-1-ol mesylate (2.5 g), potassium carbonate (1.4 g), and a crystal of potassium
iodide in MIBK (80 ml) were refluxed for 5 h. After cooling inorganic salts were
filtered off and the solvent evaporated in vacuo. The remaining oil was subjected to
column chromatography on SiO3 (eluted with ethyl acetate : heptane : triethylamine
80:20:4). The free base of the title compound was isolated as an oil. The sesqui-
oxalate of 13a crystalljzed from acetone. Yield 1.6 g Mp: 145-155 °C

Ina cbrresponding way was prepared the following N,N-disubstituted derivatives:

6-Acetylamino-1 -[N-methyl-N-(4;phenylbutah-1 -yl)aminomethyllindan, sesquioxa-

late 13b. Mp: 121-123 °C.

6-Acetylamino-1-[N-{4-(indol-3-yl)butan-1-yl]-N-methylaminomethyl}indan, oxalate

13 ¢ Mp: 111-113 °C.

6-Acetylamino-1-[N-{2-(2-imidazolidinon-1-yl)ethyl]-N-methylaminomethyljindan,
. sesquioxalate 13d. Mp: 154-158 °C. ' |

O]
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28 :rabl e 1 Cont'd: Pharmacol ogi cal Test Data Conpound No. 3H 8- OH DPAT

bi nding - 8-0OH DPAT Cue Agonism|[err] nM [err] 13c
1.5 0.66 13d 1.8 0.61
13e 27. 13f 5.1 13¢g 1.0 13h
4.8 131 2.2 13| 3.2

) 23

6-Acetylamino-1-[N-[2-[3-(4- ﬂuorophenyl)-2-lmldazolldmon 1 -yllethyl}-N-methyl-
ammomethyl]mdan sesquioxalate 13e. Mp: 109-114 °C. _
6-Acetylamino-1-[N-[4-(3-cyclohexyl-2-imidazolidinon-1-yl)-1-butyl}-N-methylamino- -
methyllindan, sesquioxalate 13f.. Mp: 98-101 °C.

- B-Acetylamino-1-[N-methyl-N-{3-(3-phenyl-2-imidazolidinon-1-y{)-1-propyijamino-
methyljindan, oxalate 13g. Mp: 191-194 °C.
6-Acetylamino-1-{N-{4-[3-(4-fluorophenyl)-2-imidazolidinon-1-yl]-1-butyl}-N-methyl-
aminomethyllindan, oxalate 13h. Mp: 102-106 °C.
6-Acetylamino-1 -[N-[3-(3-cyc|ohexyl-z-ir'nidazoIidinori-1 -yl)-1-propyl}-N-methylamino-
methyllindan, sesquioxalate, hemihydrate 13i. Mp: 108-115 °C. |
6-Acetylamino-1{N-[6-(3-cyclopentyl-2-imidazolidinon-1-yl)-1 -hexyl]-N-methylamino-
methyljindan, sesquioxalate, hemihydrate 13j. Mp: 87-93 °C. |

6-Acetylamino-1-[N-[4-(2-imidazolidinon-1-yi)-1-butyl}-N -methylammomethyl]mdan,
hemifumarate 13k. Amorphous freeze dried powder.
6-Acetylamino-1-{N{2-(3-(2-propyl)-2-imidazolidin on-l-yl)ethyl]-N-methylanmomethyl]m
dan, sesquioxalate, 13l. Mp:151-154 °C.

EKSAMPLE 14

6-(N-acetyl-N-ethylamino)J-(N,N-dipropylaminomethyl)indan, oxalate 14a (méthod
a)

A solution of the free base of compound 2a (5.0 g) in dry THF (25 ml) was added
dropwise to a suspension of 1 g LiAlH, in dry 50 ml THF ai 20-25°C. The mixture
Was refluxed for 2 hours, excesé LiAlH4 was destroyed by cautiously adding 2 ml di-
luted aqueous NaOH solution. Inorganic salts were fittered off and the crude 6-ethyl-
amino-1-(N,N-dipropylaminomethyl)indan was isolated as a viscous oil upon eva-
poration of the solvents. Yield : 3.0 g. All off fhe thus obtained ethylaminoindan deri-
vative was dissolved in 60 ml dichloromethane and 2.3 ml trfethylamine was added.
The mixture was cooled to 0°C and a solution of 1 m acetylchloride in 10 ml dichlo-
romethane was added di'opwise at 5-10 °C. The mixture was stirred for another
hour at room temperature. Water (100 ml) was added and the organic phase was
subsequently separated and worked up. The remaining oil was dissolved in acetone
_ and oxalic acid was added. The oxalate salt of the title coripound 14a crystallized
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13k 790. 8- OH DPAT 3.5 0.10

buspi rone 41 0.62 It appears fromthe above
tabl es that the conpounds of the invention are [err] receptor |igands
inhibiting the binding of tritiated 8-hydroxy-2-di propyl am notetralin
(8-OH4D PAT) to [err] receptors in vitro, many of themw th potencies
better than 50 nM and even in the rang@4from about 0.5 to 10 nM It is

al so seen that in general they have potent [err] agonistic properties in

vivo. Furt had wasHilterdtboff a@nt ehied 9n ehcid) ¥iéldv2.5tg. Mp:wage13eeted with respect
to affinity for the dopam ne D2 receptor by determning their ability to

inhibit the binding of [err] spiroperidol to D2 receptors by the nethod of
Hyttel et gFhe fdilowiRy cBATPRIND Wi Péﬂad |ﬁ@éorr8§(?énam§1ﬁ§i'd§m§%ﬁ1pﬂu‘iﬂ {ested -

in the Methyl pheni date test as published by Pedersen and Christensen in
Act a Phar n@e&tarting madenials| . 31, 488-496 (1972). In a further test,

eval uat i on gQiN-584tQH-RARYHYREMINBI - (ROAistopgiahtindMetHBideeh, @kalate 14b, Mp
' 126-129 °C.

PHARMACOLOGY

The compounds of Formula I have been tested according to established and
reliable pharmacological methods for determination of the affinity to the 5-HT1a

receptor and for detemination of the in vivo agonistic effects of the compounds with
respect to said receptor. The tests were as follows:

Inhibition of 3H-8-OH-DPAT Binding to Serotonin 5-HT15 Receptors in Rat
Brain in vitro.

By this method the inhibition by drugs of the binding of the 5-HT 4 agonist 3H-8-
OH-DPAT (1 nM) to 5-HT A receptors in membranes from rat brain minus cerebel-

- lum is determined in vitro . Accordingly, this is a test for affinity for the 5-HT1a
receptor.

PROCEDURE _ _
Male Wistar (Mol:Wist) rats (125-260 g) are sactificed and the brain is dissected
and weighéd. The brain tissue minus cerebellum is homogenized (Uitra Turrax, 20
sec) in 10 ml of ice cold 50 nM Tris buffer pH 8.0 (at 25 °C) containing 120 mM
NaCl, 4 mM CaCl, and 4 mM MgCl,. The homogenate is centrifuged at 20,000 g for
10 min at 4 °C. The pellet is homogenized in 10 ml of buffer and incubated at 37 °C
for 10 min. The homogenate is centrifuged as above and the pellet is homogenized
in 100 vol (w/v) ice cold buffer containing 10 uM of pargyline.

Incubation tubes kept on ice in triplicate receive 100 pl of drug solution in water (or
water for total binding) and 1000 pl of tissue suspension (final tissue content
corresponds to 10 mg original tissue). The binding experiment is initiated by
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Sanchez, C. et al.; Drug Dev. Res. 1991, 22, 239-250. The conpounds of the
invention tested were found to be substantially without affinity to
dopam ne D2 receptors and to be without any catal eptogenic effects in the
29 hi ghest -dose tested, whereas many of them showed effect in the _
Met hyl pheni date Test with [err] values in the [err]nol/kg range. These test
results indicate that the com pounds of the invention have antipsychotic
properties w thout show ng extrapy- ram dal .side effects. Finally, the
conmpounds of the invention were tested wi2h respect to anxiolytic
properties by measuring their ability to inhibit foot shock-induced

ul trasoni c vagdiér 8t 10 of SALE-DH-BFNTe(Tink) Bbidehb@libn 11AM) BRA DY AbLIgIfe

response to unavqi dabl e aversive stinmuli such as foot shock. Thi's been
suggest ed astubegda@ 3676 water hath.oAffer incubation for 15 min the samples are filtered

under vacuum (0-50 mBar) through Whatman GF/F filters (25 mm). The tubes are
rinsed with 5 ml ice cold 0.9% NaCl which is then poured on the filters. Thereafter,
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 fiuid (e.g. PicofluorTM15) are adde_d. After
shaking for 1 h and storage 2 h in the dark the content of radioactivity is determined
by liquid scintillation counting. Specific binding is obtained by subtracting the
nonspecific binding in the presence of 10 pM of 5-HT.

For determination of the inhibition-of binding five concentrations of drugs covering 3
decades are used.

The measured cpm are plotted against drug concentratibn on semilogarithmic
paper, and the best fitting s-shaped curve is drawn. The ICsp-value is determined as
the concentration, at which the binding is 50% of the total binding in control
samples minus the nonspecific binding in the presence of 10 uM of 5-HT.
3H-8-OH-DPAT was obtained from Amersham International plc., England. Specific
activity approximately 200 Ci/mmol. '

8-OH DPAT Cue Agonisme in Rats

This test model is used to determine the agoniét effects of a test compound on 5-
HT1a receptors in vivo. A related method is described by Tricklebank, M. D., et a,

Eur. J. Pharmaool., 1987, 133, 47-56; Amt, J. Pharmacology & Toxicology, 1989,
64, 165. '

PROCEDURE :
Male Wistar rats are trained to discriminate between 8-OH-DPAT (0.4 mg/kg, i.p.,
15 min pretreatment) and physiological saline in operant chambers equipped with
two response levers. Between the levers a dipper is placed, where watér rewards
(0.1 mi) are presented. The rats are water deprived for at least 24 h and work in a
fixed ratio (FR) schedule (final FR=32).
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(Tonoue T. et al., Psychoneuroendocrinol ogy, 1986, 11, No. 2, 177-184). The
conpounds tested showed potent anxiolytic effects in this test. wwth [err]
val ues generally in the range from0.03 to 1.0 [err]nol/kg. FORMIULATION - - -
EXAMPLES The pharmaceutical fornulations of the invention may be prepared
by conventional methods in the art. For exanple: Tablets may be prepared by
m xing the active ingredient with ordinary adjuvants and/or diluents and
subsequent|ly conpressing the m xture in a conven- tional tabletting

machi ne. Exanpl es of adjuvants or diluenpg conprise: corn starch, potato
starch, talcum magnesium stearate, gelatine, |actose, guns, and the |ike.

ﬁgfoﬁﬁ helr ngigél %S 8-Oh- Bﬁﬂ*rtald\‘m‘i’%ﬁnsﬂép'&{:/ resp fiﬁﬁ‘ng ig ?e:@fb?usegﬁlg%%eégéﬁﬁ{i%@

I NgS reserva rovi
they are cofdvag) lslver,mwhareasereappndmgu oy theliopposite Jevan has nof consequencesns

TRy e Pt CROERuRY s BB B8birking BEERAbRRh PR BpoRSh >
drug lever. Drug and saline trials alternate randomly between days. The level of
discrimination occuracy 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 reward. The time to the first reward is also
recorded as a measure of reaction time. When stable occuracy (mean correst
responding = 90%,; individual rats at least. 76% correct responding) is obtained test
sessions are included between training.days. Test compound is injected s.c. usually
30 min or 45 min, respectively, before beginning of the test, The test trial is termi-
nated when a total of 32 responses are made on either lever or when 20 min have
elapsed. No reward is 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
from rats making at least 10 responses on one lever are included in data analysis.
Furthermore, only test sessions in which at least half of the rats respond are
“included. _ |
The per cent inhibition of drug response obtained for each dose of test compound is
Osed to calculate EDgg values by log-probit analysis. |

The results obtained will appear from the following Table 1;

The known 5-HT 1A receptor ligands 8-OH DPAT and buspirone were included in the
tests for comparison purposes. '
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adjusting the solution to desired volune, sterilization of the solution and
filling in suitable anpules or vials. Any suitable additive conventionally
used in the art nay be added, such as tonicity agents, preservatives,
anti oxi dants, etc. Typical exanples of recipes for the formulation of the

i nvention are as follows: 1) Tablets containing 5.0 ng of Conpound la

cal cul ated as the free base: 30 Conpound 1la 5.0 ng
Lact ose 60 ng Mai ze2%t arch - 30 ng
Hydr oxypr opyl cel | ul ose 2.4 nmg Mcrocrystalline cellul ose 19.2 ny

Croscarnel | ose Sodi um Type A 2.4 ny

Table 1: Pharmacological Test Data

Compound No. 3H 8-OH DPAT binding 8-OH DPAT Cue Agonism
: ICs0 NM EDso uM/kg
1a _ 4.1 0.0052
1b 110. 0.41
1c 42, 0.33
id 19.
2a 0.89 0.010
2b 25. 0.21
2c 5.1 22
2f 340. .
2g 16. : 0.93
2h 2000. -
2i ' 6.3
3a 0.56
4a 80. d
4b 6.6 :
4c 10, o 0.42
4d 170. .
4e - 170. '
5a 3.4 0.046
5b 60.
5¢c 6.5
6a _ 20.
8a - 0.64 0.0089
8b 0.64 0.031
8e . 8.7 0.043
8f | 15. 0.15
10a 1.0 o ~ 0,010
10b 4.2 0.058
10c 8.1
10d 22,
10e | 160.
10f 63. )
10g 48. - 012
10h 220. 1.9
11a - 21, 0.26
11b 15, - 0.44
11c 14, 0.38 -
11d ‘ 120
12a 25.
13a : 1.4 0.15
13b 3.4 0.22
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Magnesi um st ear at e 0.84 ng 2) Tablets containing 0.5 ng of

Compound 2b cal cul ated as the free base: Conpound 2b 0.5
ng Lactose 46.9 ng Mai ze starch 23.5
ng Povi done 1.8 ng Mcrocrystalline cellul ose 14. 4
ng Croscarnel | ose Sodi um Type A 1.8 ny Ivagnesi um stearate 0.63
ng 3) Syrup containing per millilitre:,qConpound 1c 2.5
ng Sor bi t ol 500 rrg I%?droxypropyl cel | ul ose 15 ny
G ycerol Table 1 Cont'd: Pharmacoloré?cal sty DatIo araben . 1 M
Compound No. 3H 8-OH DPAT binding 8-OH DPAT Cue Agonism
|Cso nM EDso }LM/kQ
13c 1.5 0.66
13d 1.8 0.61
13e 27.
13f ' 5.1
13g 1.0
- 13h 4.8
13i 22
13j 3.2
13k 790. .
8-OH DPAT , 3.5 0.10
buspirone 41 0.62

it appears from the above tables that the compounds of the invention are 5-HT1a
receptor ligands inhibiting the binding of tritiated 8-hydroxy-2-dipropylaminotetralin
(8-OH-DPAT) to 5-HT 14 receptors in vitro , many of them with potencies better than
50 nM, and even in the range from about 0.5 to 10 nM. It is also seen that in
general they have potent 5-HT4 agonistic propetties in vivo. '

Furthermore, the compounds of thie invention were tested with respect to affinity for
the dopamine D3 receptor by determining their ability to inhibit the binding of 3H-

spiroperidol to Do receptors by the method of Hyttel et al, J. Neurochem., 1985, 44,
1615.

The compounds were also tested in the Methylphenidate test as published by
Pedersen and Christensen in Acta Pharmacol. et Toxicol. 31, 488-496 (1972).

In a further test, evaluation of catalepsy was made according to the method of
Sanchez, C. et al.; Drug Dev. Res. 1991, 22, 239-250.

The compounds of the invention tested were found to be substantially without
affinity to dopamme D2 receptors and to be without any cataleptogenic effects in the
This is the rep!aeement sheet
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Pr opy! - par aben 0.1 ng Et hanol 0..005 n

Fl avour ) 0.05 ng Saccharin natrium 0.5 ngy
Wat er .ad 1 nm 4 Solution for injection
containing per mllilitre: Conmpound 10J 0.5 ng Sor bi tol
5.1 ng Acetic acid 0.08 ng Water for injection '

ad 1 nm CLAIM5 1. A conpound havi ng gezgeral Formula |:

highest dose tested, whereas many of them showed effect in the Methylphenidate
Test with EDsq values in the pmol/kg range. These test results indicate that the com-

pounds of the invention have antipsychotic properties without showing extrapy-
ramidal side effects. ' '

Finally, the compounds of the invention were tested 'with‘respect to anxiolytic
properties by measuring their ability to inhibit foot shock-induced ultrasonic vocalisa-
tion. Adult rats emit ultrasonic distress calls as response to unavoidable aversive
stimuli such as foot shock. This has been suggested as a test mode! of anxiety
(Tonoue T. et al., Psychoneuroendocrinology, 1986, 11, No. 2, 177-184).

The compounds tested showed potent anxiolytic effects in this test with ED5q values

generally in the range from 0.03 to 1.0 umol/kg.
FORMULATION EXAMPLES

The pharmaceutical formulations of the invention 'may be prepared by c_:on\ientional '
methods in the art.
For example: Tablets may be prepared by mixing the active ingredient with ordinary
- ~ adjuvants and/or diluents and subsequently compressihg the mixture in a conven-
tional tableﬁiﬁg machine. Examples of adjuvants or diluents comprise: com starch,
potato starch, talcum, magnesium stearate, gelatine, lactose, gums, and the like.
Any other adjuvants or additives usually used for such purposes such as colour-
ings, flavourings, presetvatives etc..méy be used provided that they are cbmpatible
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, pi'eferably.sterile water,
adjusting the solution to desired volume, sterilization 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 1a calculated as the free base:
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5 [err] wherein one of X and Y is [err] and the other one is selected from
{he group consisting of ferr], Oand S; 10 [err] is selected fromthe group
consisting of [err] alkyl, [err] alkenyl, [err] alkynyl, cycloal k(en)yl,
cycloal k(en)yl-Clerr]-Cerr] alk(en/yn)yl, aryl- or heteroaryl-[err]-[err]
al kyl, acyl, [err]-alkyl sulphonyl, trifluoronethylsulfonyl, aryl- or
heteroaryl - sul phenyl, [err] where Z isggor S-and [err] is alkyl, alkenyl,
al kynyl, cycloal k(en)- yl, cycloal k(en)ylal kyl, heteroaryl or aryl, or
R11R12NCO- wher d [err] are 15 i dently -hydrogen, al kyl,

al kenyl , aIkyny??h@§@bggﬁk(en)yl, cycloalgﬁgn | al k(en /yn)yl, heteroaryl

or aryl; R2 is basteseed fromthe group conS0s@ng of hydrogen, [err] alkyl,
[err] .al kenyl, k nyl, cycl oal k(en) yh.~cycloal k(en)yl-[err] '
al k(en/yn)yl, af’@al'i-e]%t?l'%éteroaryl- [err] a?é;ﬁ'& 20 [err] - [err] are

i ndependent | y sklydmixyprdpytoellulose gr oup cons2.4tmgg of hydrogen,

Microcrystalline cellulose - 19.2mg
Croscarmelliose Sodium Type A 2.4 mg
Magnesium stearate _ 0.84 mg

2)  Tablets containing 0.5 mg of Compound 2b calculated as the free base:

Compound 2b 0.5 mg
Lactose : 46.9 mg
Maize starch 23.5mg
Povidone - 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate 0.63 mg

3) Syrup containing per millilitre:

Compound 1¢ 25mg
Sorbitol _ 500 mg
Hydroxypropylcellulose 15 mg
Glycerol ‘ 50 mg
Methyl-paraben img
Propyl-paraben 0.1 mg
Ethanol . 0.005mi
Flavour 0.05 mg
Saccharin natrium 0.5 mg
Water ad 1 mi

4) Solution for injection cohtaining per millilitre:

Compound 10j 0.5 mg
Sorbitol 5.1 mg
Acetic acid : 0.08 mg
Water for injection ad 1 ml
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hal ‘ogen, f-err}—alkyl _[err] alkoxy, acyl, [err] alkylthio, hydroxy, [err]
Halkylsulpho- nyI cyano trlfluoronethyl cycl oal kyl, cycl oal kyl al kyl or

VHaﬁbdephwhydrogen or [err] al kyl or they are |inked
together to a 3 - 7-nenbered carbocyclic ring; 25 [err] and
[err] are i ydrogen! al kyl, al kenyl, al kynyl, cycl oal k(en)yl,

cycl oal k(en) yl - alk(en/yn yl, aryl- or heP roaryl al kyl or a group [err]

32 wherein [err] is*hydrogen, [err] alkyl, [err] alkenyl, [err] alkynyl,
cycl oal k(en)yl, cycloalk(en)yl-[err] alk(en/yn)yl, aryl- or

heteroaryl -[err] alkyl, heteroaryl or aryl, Wis Oor S, andr is 2 - 6; or

R8 and RO are linked together in orderCLAIfi ma 3 - 7 nenbered ring
cont ai ni ng one.

1. A compound having general Formula | :

| R3 RE R7

wherein one of X and Y is CH» and the other one is selected from the group
conS|st|ng of CH>,0and S;

R1 is selected from the group consisting of lower alkyl, lower alkenyl, lower alkynyl,
cycloalk(en)yl, cycloalk(en)yl-lower alk(en/yn)yl, gryl-lower alkyl, acyl, lower-alkyl
sulphonyl, trifluoromethylsulfonyl, arylsulphonyl, R10ZCO- where Z is O or S and
R10 is alkyl, alkenyl, alkynyl, cycloalk(en)yl, cycloalk(én)ylalkyl, or aryl, or
R11R12NCO- where R1? and R12 are independently hydrogen, alkyl, alkenyl, alkynyl,
_ cycloalk(en)yl, cycloalk(en)ylalk(en/yn)yl or aryl;
R2 is selected from the group consisting of hydrogen, lower alkyl, lower alkenyl
lower alkynyl, cycloalk(en)yl, cycloalk(en)yl-lower alk(en/yn)yi, aryl-lower alkyl;
RS - R5 are independently selected from the group consisting of hydrogen,
halogen, lower alkyl, lower alkoxy, acyl, lower alkylthio, hydroxy. lower alkylsulpho-
nyl, cyano, trifluoromethyl, cycloalkyl, cycloalkylalkyl or nitro;
Reé and R7 are each hydrogen or lower alky! or they are linked together to constitute
a3d- 7-mem'bered carbocyeclic ring; |
R8 and R? are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalk(en)yl,
cyeloalk(en)yl-alk(en/yn)yl. arylalkyl or a group
-(CHp),—N N-R'3

: _ W 1a

wherein R13 is hydrogen, lower alkyl, lower alkenyl, lower alkynyl, cycloalk(en)yl,

cycloalk(en)yl-lower alk(en/yn)yl, aryl-lower alkyl or aryl, WisOor S, andris 2 - 6;

or
-

A P



5 ni troger—atem—any—atkyts—cycl oal kyl or cycl oal kyl al kyl group present

bei ng optlonally substltuted with one or two hydroxy groups, which again
are optloﬂé eWth an aliphatic or aromatic carboxylic acid,
and any ary substituent present being optionally substit ut ed
W th haloge , [err] alkoxy, [err] alkylthio, 10 hydroxy, [err]
al kyl sul fonyl cyano trifluoronethyl, cycloal kyl, cycl oal kyl al kyl or
nitro; and pharnaceutically acceptable a82d addition salts thereof. 2. A
compound of Claim1, characterized in that Xis [err], Oor Sand Y is
[err]. 15 Re éné¢ Rmaw ket togbtrigninl orddr a6 fotired Bz aUmemidehed rih@ EbttairfingBne
heteroaryl- or ar n{)err] [err] alkyl. group, an acyl group, a [err]
alkylsulfo é@ r a group [err] wherein [err] is hydrogen or [err]

al kyl and [agflyr ik cWI%ﬂQP Br cgblbﬁlkglaﬂw grotis pPstt Weiy opHEhaRY Liistiited
[err] is h ogeh of [err
wnth one or two hydroxy groups which again are optionally esterified with an
aliphatic or aromatic carboxylic acid; and any aryl substituent present being optio-
nally substituted with halogen, lower alkyl, lower alkoxy, lower alkylthio, hydroxy,
lower alkylsulfonyl, cyano, trifluoromethyi, cycloalkyl, cycloalkylatky! or nitro;

- and pharmaceutically acceptable acid addition salts thereof.

2. A compound of Claim 1, charcterized in that Xis CHp, OorSand Y is CHa.

3. A compound of Claim 1, charcterized in that R1is an aryl-lower alkyl group,
an acyl group, a lower alkylsulfonyl group or a group R11R12N-CO- wherein R11 is

hydrogen or lower alkyl and R12 is hydrogen, alkyl, aryl, or cycloaikyl and R2 is
hydrogen or lower alkyl..

4. A compound of Claim 3, charcterized in that R1 is' benzyl or substituted
benzyl, fomiyl, alkylcarbonyl, arylcarbonyl, or a group R11R12N-CO- wherein R11 is
hydrogen or lower alkyl and R12 is hydrogen,' lower alkyl, phenyl, substituted
phenyl, or Cs_g cycloalkyl.

5. A compound of any of Claims 1 - 4, charcterized in that R3, R4 and R5 are
hydrogen or halogen and, R6 and R7 are both hydrogen .

6. A compound of Claim 1, charcterized in that R8 is hydrogen or lower alkyl,
and R9 is lower alkyl, aryl-lower alkyl, cycloalkyl-lower alkyl or a gfoup of Formula
1a as defined in Claim 1, in which formula W is O and R13 is hydrogen, lower alkyl,
cycloalkyl or aryl, or R8 and RS are connected in order to form a 3 - 7 membered
ring containing one nitrogen atom. |

7. A compound of Claim 6, charcterized in that R® is phenyl-lower alkyl,
substituted phenyl-lower atkyl, indolyl-lower alkyl, cyclohexyl-lower alkyl or a group
of Formula 1a, wherein W is O and R13 is hydrogen or a lower alkyl, cycloalkyl,
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4. A cor‘r*oou'n—d”of Claim 3, characterized in that [err] is benzyl or

substitu g@ﬁyﬁﬁmﬁgmiﬂd al kyl carbonyl , heteroaryl- or arylcarbonyl, or
a group rr] is hydrogen or [err] alkyl and [err] is
hydrogen henyl, substituted phenyl, or [err] cycloal kyl. 25
5. A co Claims 1 - 4, characterized in that [err], [err]

and [err] are hydrogen or halogen and, [err] and [err] are both hydrogen .
6. A conpound of Claim 1, characteri zed in that [err] .is hydrogen or [err]
alkyl, 30 and [err] is [err] alkyl, aryl33or heteroaryl-[err] alkyl,
cycloal kyl -[err] alkyl or a group of Forrmul a la as defined in d ai ml, I n
whi ch for nulpheliylior slbstitiitéd:phdnyit grdupd oo fRhand €R? areatdnriected/iol ardekid form a

het er oaryl Orpyal'rdfldineordlgéﬁc]méaﬁﬁlg[err] are connect ed in 33

8. A pharmaceutical composition charcterized in that it comprises at least one
novel compound of Claim 1 or a pharmaceutically acceptable acid addition salt
thereof thereof in a therapeutically effective amount and in combination with one'or
| more pharmaceutically acceptable carriers or diluents. | '

9. Use of a compound of Claim 1 or a pharmaceutically- acceptable acid addition
salt thereof for the manufacture of a pharmaceutical preparation for the treatment of
psychosis, anxiety disorders, depression, impulse control disorders, alcohol abuse,
aggression, ischaemic diseases, side effects induced by conventional antipsychotic
agents or cardiovascular disorders.

10. A method for the treatment of psychosis, anxiety disorders, depression,
impulse control disorders, alcohol abuse, ,aggression, ischaemic diseases, side
effects induced by conventional antipsychotic agents or cardiovascular disorders in
which a compound of Claim 1 or a pharmaceutically acceptable acid addition salt

thereof 1 is administered in a therapeutically effective amount to a person in need
thereof.
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order to forma 3 - 7 nenbered ring containing one nitrogen atom 7. A
conmpound of Caim6, characterized: in that [err] is phenyl-[err] alkyl,
substituted phenyl-[err] alkyl, indolyl-[err]. al kyl, cyclohexyl-[err] alkyl
or a group 5 of Formula la, wherein Wis Oand [err] is hydrogen or a [err]
al kyl, cycl oal kyl , phenyl or substituted phenyl group, or [err] and [err]
are connected in order to forma a pyrrolidine or piperidine ring. 8. A
phar maceutical conposition characterizetfin that it conprises at |east one
10 novel conpound of Claim 1 or a pharmaceuticallyacceptable acid addition
salt thereof thereof in a therapeutically effective anount and in

conbi nation with one or nore pharmaceutically acceptable-carriers or

di | uents. CAMINGMETHYGINDANS) NBENZGHURANES GINI HENZORIEICPHENEY accept abl e
acid addition 15 salt thereof for the nanufacture of a pharnaceuti cal
preparation for the treatnent of psyd&BSTBACInxi ety disorders, depression

I mpul se control disorders, alcohol abuse, aggression, ischaem c diseases,
side effects induced by conventi onal antlpsychotlc agents or car di ovascul ar
di sorders. Compound having general Formula I :

wherein one of X and Y is CH» and the otherone is CHs , O or S;

R1 is an aliphatic hydrocérbon group, arylalkyl, acyl, a sulphonyl group, a carbonate
group or R11R12NCO- where R11 and Ri12 are selected from hydrogen and a
hydrocarbon group;
R2 is hydrogen or a hydrocarbon group; .
Rs - R5 are independently selected from hydrogen, halogen, alkyl, alkoxy, alkylth|o,
hydroxy, alkyisulphonyl, cyano, trifluoromethyl, cycloalkyl, cycloalkylalkyl or nitro;
R6 and R7 are each hydrogen or lower alkyl or they are linked together to constitute
a carbocyclic ring; | _

-, ___F;é__gnd_ RS9 are independently hydrogen, a hydrocarbon group or a group 1a

wherem F{13 is’ hydrogen, or a hydrbcdrbon group, Wi |s 0 or S, and r is 2 6 or. .. ;
~ R? and Re are Ilpkpd togetl??r tgh?rsbyx forming alkylene group, DI
have effect at central 5-HTja receptors and are' useful i inthe treatment of psychosns o .
anxiety disorders, depression, impulse control disorders, alcohol abuse, aggres- o
sion, ischaemic diseases, snde effects induced by conventlonal antlpsychotlc agents

or cardlovascular disorders. :
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1. A compound having general Formula l :

F; Ra- RS R7
HZ/N /R8
N\R9
Y
R4 x~ I
HS

wherein one of X and Y is CH, and the other one is selected from the group
consisting of CH, , O and S;

R1 is selected from the group consisting of C1-Cg alkyl, Co-Cg alkenyl, Co-Cg
alkynyl, cycloalk(en)yl, cycloaik(en)yl-C1-Cg alk(en/yn)yl, aryl- or heteroaryl-é1-C5
alkyl, acyl, Cy-Cg-alkyl sulphonyl, trifluoromethylsulfonyl, aryl- or heteroaryl-
sulphonyl, R10ZCO- where Z is O or S and R10 is alkyl, alkenyl, alkynyl, cycloalk(en)-
yl, cycloalk(en)ylalkyl, heteroaryl or aryl, or R11R12NCO- where R11 and R12 are
independently hydrogen, élkyl, alkenyl, alkynyl, cycloalk(en)yl, cycloalk(en)ylalk(en
lyn)yl, heteroaryl or aryl;

R2 is selected from the group consisting of hydrogen, C{-Cs alkyl, C5-Cg alkenyl,
C2-Cg alkynyl, cycloalk(en)yl, cycloalk(en)yl-C1-Cs alk(en/yn)yl, aryl- or heteroaryl-
C1-Ce alkyl;

R3 - RS are independently selected from the group consisting of hydrogen,
halogen, C1-Cg alkyl, C1-Cg alkoxy, acyl, C1-Cg alkylthio, hydroxy, C1-Cg alkylsulpho-
nyl, cyano, trifluoromethyl, cycloalkyl, cycloalkylalky! or nitro;

Ré and R7 are each hydrogen or C1-Cg alkyl or they are linked together to consti-
tut_é a 3 - 7-membered carbocyclic ring;

Re and RO are independently hydrogen, alkyl, alkenyl, alkynyl, cycloalk(en)yl,
cycloalk(en)yl-alk{en/yn)yl, ary!- or heteroarylalkyl or a group

~(CHg)—N N—-R'3

* c L L] s * .

This is the replasement sheet

Date: 0D “AY 1998



10

15

20

25

30

32

wherein R13 is hydrogen, C4-Cg alkyl, Co-Cg alkenyl, Cg-Cs_alkynyl, cycloalk(en)yl,
cycloalk(en)yl-C4-Cg alk(en/yn)yl, aryi- or heteroaryl-C4-Cg alkyl, heteroaryl or aryl,-
WisOorS,andris2-6;or '

R8 and R? are linked together in order to form a 3 - 7 membered ring containing one
nitrogen atom; -

any alkyl, cycloalkyl or cycloalkylalkyl group present being optionally substituted
with one or two hydroxy groups, which again are optionally esterified with an
aliphatic or aromatic carboxylic acid; and any aryl or heteroaryl substituent present
being optionally substituted with halogen, C-Cs alkyl, C1-Cg alkoxy, C1-Cg alkylthio,
hydroxy, C1-Cg alkylsulfonyl, cyano, trifluoromethyl, cycloalkyl, cycloalkylalkyl or
nitro;

and pharmaceutically acceptable acid addition salts thereof.

2. A compound of Claim 1, characterized in that XisCHz, OorSandY is CH2..

3. A compound of Claim 1, characterized in that R1is an heteroaryl- or aryl-C4-
Cs alkyl group, an acyl group, a C4-Cg alkylsulfonyl group or a group R11R12N-CO-
wherein R11 is hydrogen or C4-Cg alkyl and R12 is hydrogen, alkyl, aryl, heteroary!
or cycloalkyl and R2 is hydrogen or C-Cg alkyl.

4. A compound of Claim 3, characterized in that R1 is benzyl or substituted
benzyl, formyl, alkylcarbonyl, heteroaryl- or arylcarbonyl, or a group R11R12N-CO-
wherein R11 is hydrogen or C4-Cg alkyl and R12 is hydrogen, C4-Cs alkyl, phenyl,
substituted phenyl, or C5_g cycloalkyl.

5. A compound of any of Claims 1 - 4, characterized in that R3, R4 and RS are
hydrogen or halogen and, R6é and R7 are both hydrogen .

6. A compound of Claim 1, characterized in that R8 is hydrogen or C1-Cg alkyl,
and R9 is Cy1-Cg. alkyl, aryl- or heteroaryl-C¢-Cg alkyl, cycloalkyl-C-Cg alkyl or a
group of Formula 1a as defined in Claim 1, in which formula W is O and R13 is

hydrogen, C1-Cg alkyl, cycloalkyl, heteroaryl or aryl, or R8 and R9 are conhected in
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order to form a 3 - 7 membered ring containing one nitrogen atom.

7. A compound of Claim 6, characterized in that R9 is phenyl-C4-Cs alkyl,
substituted phenyl-C-Cg alkyl, indolyl-C4-Cg alkyl, cyclohexyl-C1-Cg alkyl or a group
5 of Formula 1a, wherein W is O and R13 is hydrogen or a C1-Cg alkyl, cycloalkyl,

phenyl or substituted phenyl group, or R8 and R?9 are connected in order to form a
a pyrrolidine or piperidine ring.

8. A pharmaceutical composition characterized in that it comprises at least one
10 novel compound of Claim 1 or a pharmaceutically acceptable acid addition salt
thereof thereof in a therapeutically effective amount and in combination with one or

more pharmaceutically acceptable carriers or diluents.

9. Use of a compound of Claim 1 or a pharmaceutically acceptable acid adc'iition

15 salt thereof for the manufacture of a pharmaceutical preparation for the treatment of
psychosis, anxiety disorders, depression, impulse control disorders, alcohol abuse,
aggression, ischaemic diseases, side effects induced by conventional antipsychotic
agents or cardiovascular disorders.
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