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(57) Abstract: The present invention relates to aminoin-
dane derivatives having the formula T wherein X, Y, T,
R!Z, R1316 and R are as defined in the claims, or an acid
addition salt thereof. The compounds of the invention
posses the combined effect of serotonin reuptake inhibi-
tion and norepinephrine uptake inhibition.




. *Abstract: The present inventionrelates to am noin- dane derivatives having
the fornWQ@OIOABrein X, Y, U Rerr], Rerr] and R are as3ggfdrpeg in the
claims, or an acid addition salt thereof. The conpounds of the invention

posses the conbined effect of sentpnin reuptake inhibi- tion and

nor epi nephri ne cg@fe(a#e_ i nhibition. WO 03/055873 13 June 2006 1 Ami noi ndane
deri vat i (B0IEN AHVES AT seBetepimashrovepingphuive uptakeinhditorThe i nvention
- provi des novel am noi ndane derivatives which are useful in the treatnent
of affective disorders, such as depression and anxi ety disorders.

Backgr ouddie @iveniien provisies novel Bhencinddierdetivasivos eihicl ars QE4T:DMi e I €Upt ake

i nhi biti and. norepi.nephrine uptake inhibition on depression is explored
in clini glg?t%eflbﬁf)ae@e%i}?’e 8’6%‘3‘8{% i’ﬁ@ﬁpﬁﬂ"%’%ﬂfﬁﬁéﬁmﬂﬂﬁj DT : Dul oxetine
(LY-248686): an inhibitor of serotonin and noradrenaline uptake. and an
anti depressant drug candi date Expert Opinion on Investigational Drugs
(1998) 7Bagkgreynd véde inyeutioren| af axi ne (Khan- A; Fabre-LF, Rudol ph-R

Venl af axi ne in depressed outpatients Psychopharmacol ogy Bulletin (1991)
27, 141-144). The present invention can provide novel conpounds which
possess Thecaaviatdededh ; hﬁﬁ!& L H R Jokg and

nor epi nephri_ne upt ake iﬁﬁfis}gtio%l?{)rr?u?%{@t e lg?gﬁﬁﬁgﬁgémﬁf@? i ve disorders,
such as HWbprbenendepressicnds pxplprdrid elisicalntidiel efpogmpoendd sushui ety  di sor der,

soci al ' i . TRQsSt Lr j tress di sorder, obsessive

conpul S?@gio%iﬁ%egtivggég?ﬁga#@o. %Siﬂg?ﬂﬂﬁﬁ -@n *aeqwf S%‘B@E‘i”? ¥ phobi as,
‘soci al phwhdending @%@hﬁ@ﬁ@bﬁﬁd@%&%ﬂ%@émﬁf&t&%@ﬁt%ﬂﬁiﬁ 4 st aspect of
t he present invention provides an am noi ndane conpoun aving the fornula
| nvestigational Drugs (1998) 7 10 1691-1699) and Venlafaxine (Khan-A; Fabre-LF;

Rudolph-R: Venlafaxine in'ﬁepressed outpatients Psychopharmacology Bulletin
-(1991) 27, 141-144).

The present invention can provide novel compounds which possess the combined effect’ of
serotonin reuptake inhibition and norepinephrine uptake inhibition for the ireatment of
affective disorders, such as depression, anxiety disorders including general anxiety |
disorder, social anxiety disorder, post fraumatic stress disorder, obsessive compulsive
disorder, panic disorder, panic attacks, specific phobias, social phobia and

angoraphobia.
Summary of the invention

A first aspect of the present invention provides an amincindane compound having the
formulz | '

R RiN/R 1




Rts R2 Rlo R15 Rib N WD 03/055873 13 June 2006 PCT/DKO2/00873 2 wherein X
is -0-, -S or -CRAR5-; Y is -CR6R7-, -CR6Jt7-CRBR9- or -CRGFER/M¢og0r X and
Y t oget h&YO 6M#558% group - - CRA=CR5-, or-CR4=CR5- CR6R7-; apdr/droS/00893, -S-

or CRIOR'; or 10 Xis -0-, -S- or -CR4RS-; and Y and U together forma group
CR6=CR7-, -CR6=CR7-CRIOR'-, o0r-CR6R7-CR '-; or X and Y and U toget her
form - CR4=CR5- CR6=CR7-; 15 R and R2 are independently selected from

hydr ogen, VEI*%- al kyl, C2..6-al kenyl, C2.6- - al kenyl, C34-cycloal kyl, or R
and R2 together with the nitrogen, to which they are attached, forma
3-7-nmenbered saturated ring optionally containing one further 20

het er oat MSQS;S-RIACR]!RSS; and R16 are each independently selected from

hydr ogen,«,hal R, %, idro, Ci4-alkyl, C2-6-alkenyl, C2.6-al kenyl, and
C3.s-cycl b 25% sCRRI O Hak ogeiX and XY tagwijper yEup -R4, R5, R6,

R7, Rs, -R&{“:l@jw’_,ad}d_cﬁ“*%Ré_@gRM_.iaﬁgependent |y selected from hydrogen and
Cl. 4- al k{l};_ 30 or an acid addition salt thereof;
15 -O-, -S- or CR''R'!;

or

10 Xis -O-, -S- or -CR'R*-; and
Y and U together form a group CR°=CR’-, -CR*=CR’.CRI*R!L,
or —-CRR’-CRY=CR!\-;

~orX and Y and U together form ~CR*=CR’-CR*=CR’.;
15

R' and R? are independently selected from hydrogen, Cy¢-alkyl, Cz¢-alkenyl, Cy.q-
- alkynyl, C;.g-cycloatkyl, or R! and R? together with the nitrogen, to which they are
attached, form a 3-7-membered saturated ring optionally containing one further

20  heteroatom;

Rl3, R“, R" and R'® are each independently selected from hydrogen, halogen, cyano,
nitro, C¢-alkyl, Cys-alkenyl, Ca¢-alkynyl, and Cs.g-cycloalkyl;

25  Ris hydrogen, halogen, C;¢-alkyl or cyano;

R, R%, R% R, RE, R®, R' and R" are each independently selected from hydrogen and
Crg-alkyl;

30  oran acid addition salt thereof:




WD 03/ 055873 13 June 2006 3 A second aspect of the present invention
provi des VD pdsessmceut i cal conposition conprising a conpoundingfe 2pog mul a |
or a pharmaceutically acceptable acid addition salt thereof and at |east
one pharmaceutically acceptable carrier or diluent. A third aspect of the
present -invention provides the use of a conmpound of formula | or a

phar maceutical ly acceptable acid.addition.salt thereof for the preparation

gf a ned wmasp‘eprofume%@seagmnﬁqrpbrﬁzdfesatdhaﬁ‘néﬂelﬁ@éa@sérﬁ;?dsﬁ!éﬁh az

epr essi i.sorders including general anxiety disorder,
soci al a(r‘?g?’gﬁéyi"@%%'rﬁé%”r“,d Oﬁggg?mﬁﬁil?ﬁﬁtp}%m%cg\“g?ﬂy& ??Gléﬂ diign y ¢
‘conpul si welt esemiaded at leastione dilmandesuticilBniceepthble cligicr SP&AMHC  Phobi as,
soci al phobia and angoraphobia. There nay be provided a method for the
L1 eat mena tfikd adhedf S préSorfliRREST pANideRY iSRRG BRPYERd B By §i% ani mal
body, i ncLudl ng a human, conprisin agm nistering a therapeutically
AAGREcally aceepiablruanid addifion sait theteobfor she bparaticecfa cal | y

effective@
accept able qacid ket J t thereof. Detail ed description of the

i nvention Accor 3?%8 k@ﬁ%@%@é@?@?@%ﬂﬁ%ﬁ?ﬁ?gﬁS‘EH{ESSFWWW X and Uis
sel ect eddisonters ielnding geferabatkiofy idSsorddR0f3E1al %m?@s? &ﬁg@ ording to
anot her specific enbocﬁe_ment of&{he K nvent i on, e)% an ze\l/ : Ealtu@gtg‘foher form
7 CRA— CR55 1088 dispyder, gbsessiecompylvsolinerdera pae disomlet, panivetiaoks specific ar e:

T - (35 - 3] dli -1 -yl)di net hyl am ne,
O'r gn(SS( ggﬁggﬁ%?%}pgkg%%a%ﬁml A ifilarl]'-yl gldl) rr{etrrﬁyl )émanme,ne Trans- ( 3- Benzo|

1, 3] di oxol -5-yl -i ndan-1-yl ) di et hyl am ne,
G s-(3-Benzo[ 1, 3] di oxol -5-yl -i ndan-1-yl) di et hyl am ne,
. Trans- ( 3U'BEnney be Blavided e m&thyd fir tiekatreatmyght)of b Kiedtive Qisorder as

G s-(3- L OX Q) 1= Doy | - - hyl am_ne . s

T ans (3 enenet oo ey yag okl By X et omprising

G s- ( 3- BelminjsterBigai thamperBicylly efféctivelanyduntiB Hdraptur@. of FSmiuia ¢ 02206
' pharmaceutically acceptable acid addition salt thereof.

Detailed description of the invention

'According to one specific embodiment of the invention, X and U is selected from -O-
and -S- and Y is -CR°R’- or -CR“R’-CR®R’-.

According to another specific embodiment of the invention, X and Y and U together
form ~CR*=CR’-CR®=CR’-. |

Preferred compounds according to the hlventién are:
Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)dimethylamine,

- Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)dimethylamine,
Trans-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)diethylamine,

_ -Cis—(3-Benzo[1,3]di0xoi-5—yl—indan—1-y1)diethy1aminc,
Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)ethylamine;
,Cis—(3-Benzo[1;3]dioxol-5-yl-i1idan—1-yl)eﬂ1ylamine,
Trans-(3-Benzo[1,3] dioxol-5-yl-indan-1-yl)methylamine,

- Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)methylamine,




WO 03/ 055873 PCT/ DKO2/ 00873 4

(+)-trans-(3-Benzo[ 1, 3] di oxol - 5-yl -i ndan- 1-yl ) di met hyl am n§3 yune 2006
(-)-trans-(3-B enzo[ 1, 3]dioxol-5-yl-indan-1-yl)dinmethyl am ne,
(+)-cis-wWodaizrp 1, 3] di oxol -5-yl -i ndan- 1-yl ) di met hyl am re;T/DK02/00873
(-)-cis-(3-Benzo[ 1, 3] di oxol -5-yl -i ndap-1-yl)di met hyl am ne, 5
Trans-(3-Benzo[ 1, 3] di oxol -5-yl -i ndan- 1-yl ) - et hyl - met hyl - am ne,

Ci s-(3-Benzo[ 1, 3] di oxal -5-yl -i ndan- 1-yl ) -et hyl - met hyl - am ne,

Gis-[3-( ifkﬁm@&mhﬁw@sdﬁdﬂdm#éybm ARINe, yv| | - di net hyl - ani ne,

Trans-[ 3- - [ | OXl - i n-1-yl]-di met hyl - am ne,
G o b ot RO AlERgL Syl ihdtlnipdatier, ! g

Tr ans- Di (e)-big(3{Enpe[llB]dRkenhs-31-wdah1diiliincthy)angifie,ne, _

Ci s-[3-(6-Chl org-benzol 1, 3].di oxol -5-yl)-indan-1-yl]-dinmethyl -am ne,

Tr ans- [ 3{0a-Brmaod haifioxolsr wrigden-1ydinmetbamine: - yi | - di net hyl - ani ne,

Gs-[3- - : ' -5 nl doe ] ~1-vil1- met hyl - ani ne,

Tr Zn[sg[ gGI'(r -C F%?I%Sglég@éﬁi%%%gﬁwﬁgﬁy Lﬁ%%%’] [Temet Kyl ii211m'nﬁe, 15

G s- EnantCis@®Behzo] B3R#iozslfskyBindinoa ofi-&Ghylk-methghaminey | ) - met hyl - am ne and

C s- Enantj.oper - 2- (3- Benzo[ 1, 3] di oxol - 5-yl -i ndan- 1- yl % met hyl -am ne or acid

addi ti on @&E??Q»%W%PT’)%O[& QOW@VQ'W%EE‘%S%QW 0o, chloro, brono
i odo. TR ent - ef: . hed al kyl

T e

group havi ng frofmon sIve,” suchas nethyl,

et hyl, 1(hs-DayethyR(naphthalerl2ylindan-Rylpaiyke, 2- met hyl - 2- propyl and
2-methyl -l -propyl. 25 Simlarly, C2-6_al kenyl and C2-6 al kynyl,
respé?:ti\fé?@," sty I‘I@Pg‘ ngilﬁh‘géﬁ%éﬂypr@“mﬁ omtwo to six carbon atons

i ncl udi ngxoprerd X i 199 18 V& ~ such as ethenyl }
pr openyl ,@I%[fgﬁgﬁ&(gtbhyn Pgﬂg‘?’%‘gﬁf ang }ggta%é}flﬂT%iﬁ?’er m C3_s cycl oal kyl
desi gnat Gsams-[Ad{dthloto-benzo 153 |dicxbl-8-yb)dndwee V-0l Jedihmttiytgutie,ee 30 to ei ght
C atome, CRLEEEnBES ORI Yo Y AP S 1 YRR, o¥e! onepty! and

cycl ooct
Trans-[3-(6-Chloro-benzo[1,3}dioxol-5-yl)-indan-1-yl]-methyl-amine,

15  Cis-Enantiomer-1-(3-Benzo{1,3]dioxol-5-yl-indan-1-yl)-methyl-amine and

Cis-Enantiomer-2-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)-methyl-amine or acid
addition salts thereof.

As used herein halogen means fluoro, chloro, bromo or iodo.

20
The term Cj.6 alkyl refers to a branched or unbranched alkyl group having from one to
six carbon atoms inclusive, such as methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-butyl,
2-methyl-2-propyl and 2-methyl-1-propyl. '

25  Similarly, C,¢ alkenyl and C,.¢ alkynyl, respectively, designate such groups having
from two to six carbon atoms including one double bond and triple bond respectively,

such as ethenyl, propenyl, butenyl, ethynyl, propynyl, and butynyl

The term Cs.s cycloalkyl designates a monocyclic or bicyclic carbocycle having three
30 to eight C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and
cyclooctyl.




13 June 2006 WO 03/055873 PCT/DKO2/00873 5 R and RZ may together wth the
nitrogen atomto which they are attached forma 3-7 nenbeneg,id e

opt i onal W0 @AssEm@ni ng one further heteroatom such as azigEmyozoos7s
azetidinyl, pyrrolidinyl, piperidinyl, norpholinyl, thionorpholinyl and

pi perazinyl. 5 Exenplary of organic atid addition salts according to the

I nventi on are those formed with maleic, fumaric, benzoic, ascorbic,

succi ni cR' anchRY mayhogstive taith tho aiolpbs dohtto wiieh fRpesddtiehédform a 3-7

et hanedi sul foni.c, acetic, propionic, tartaric, salicylic, citric,

gl uconi ciRemkeredding aptiopallyeoninining one fyrfherheterastam, seehnasazinidingds t i ¢, stearic,

pal mtic t'H'ﬁ@Pgaf}h‘é' ; Reh ﬂ:ﬁ‘l ' |Gy zenesul fonic
and theoapzﬁil Irn aclelstiiﬂé'x?gieg@}n s, a HW’@&%@M%&%% i nes, for
exanpl e 8-bronot heophylline. Exenplary of inorganic acid addition salts
accordi to the inventiaq & thgse fqornmed with hydrochloric,

hydr obr gﬁ‘f@?l’l?a’l cffjic’&g?:“,w %‘E}fqﬁg egsagﬁ%ég%é%géo thednkention are thesedermethe aci d

addi ti ongggid3eiof fulagicl i e -er abl. IBD@ bs y acceptable
salts formed V\?lt’h nonP’ttg%lE@Eh%?o s.c’ il%rc (gogghrr%oun é{ﬁg%ﬁ%?‘?l%éhvention may
exi st i nmethgwdsutforid, ethanvdisulfasic, avetiq prapienic f tartiic, salidytic,Migicraceut i cal |y

accept abl.e sol vents suych as, water, ethanol and the Iike. The solvated
f or s arf‘ﬂu@é‘ﬁ%?{%e@aﬁ%d?wgﬁﬁwqqé’ltEﬁ?QB‘ch/%Péﬂlcf Bearis, PEMIEGe purposes of

this i nw&e&ﬁ@pglyegic?ggﬁuﬁsbéﬁac, ﬁi@ﬁﬂé}%ﬁ%@@ﬁ@@%@#@p@ﬂﬁe% contain

chiral centres and such conpourtds exi'st | oners (e.g.
enaridi orasids, ax welll astherSclmteths)phyllines, fonexaniple B-tirobthdeshytide. such i soners and

any m xtures.thereof incl ugi .rac {n'c | Xxtures, 25, Rccetrﬂ'c forms can be

r esol vedeHPlaLy 9L mreanic act ﬁ?‘%ﬂ%%ﬁ SHg RGO s Iyedionpgs hogs appl e, by

separal ifofind with AGERURIIE! hfarsifbink, bARERS bulthrhit, A MRIAYrRCt | ve acld,
y

and liberating the optical 'y active am ne conpo treatnent with a
base. R&eidsi Fhe acid addition salts of the invention are preferably pharmaceutically

acceptable salts formed with non-toxic acids.

15 |
The compounds of this invention may exist in unsolvated as well as in solvated forms
with pharmaceutically acceptable solvents such as water, ethanol and the like. The
solvated forms are considered equivalent to the unsolvated forms for the purposes of
this invention.

20
Some of the compounds of the pi:esent invention contain chiral centres and such
compounds exist in the form of isomers (e.g. enantiomers or diastereomers). The
invention includes all such isomers and any mixtures thereof including racemic
mixtures.

a5
Racemic forms can be resolved into the optical antipodes by known methods, for
example, by separation of diastereomeric salts thereof with an optically active acid,
and liberating the optically active amine compound by treatment with a base. Racemic
compounds of the present invention can thus be resolved into their optical antipodes,

30 . e.g., by fractional crystallisation of d- or 1- (tarirates, mandelates or |

- camphorsulphonate) saits for example. Another method for resolving racemates into

the optical antipodes is based upon chromatography on an optically active matrix.




conpounds of the present invention can thus be resolved into their optical
anti podes, 30 e.g., by fractional crystallisation of d- or 13-34d 8ddsr at es,
mandel at es or canphorsul phonate) salts for exanple. Another method for
resol vi ngvoas/essates into the optical antipodes is based pOgUDKO2/00873
chromat ography on an optically active gratrix. 13 June 2006 WO 03/055873
PCT/ DKO2/ 00873 6 The conpounds of the present invention nay al so be

resolved by the formation of diastereoneric derivatives or by enzymatic

resol vat i b conpruds phthe praspridsvensionmmy glecshs 1esolued bif thefermationiofoner s,
known to 4 L], | ' rt.. na used. Such nethods include
t hose di S%E%glggﬁ{%}h?@Hﬁd&%ﬁ%@ren%%z%apg{eséw%ﬁ@ Wlen in "Enantioners,
Racenat es, and Resol utions", John Wley and Sons, New York (1951).

Optically, active conpounds can al so be prepared fromoptically active
starti ng Additigpalangtheds fon the Torolutiomns wntieal ivomess knpws fe these sdlledin the epar ed

ormira 110 8P QPR es A Ao dipllsbd i, Bl - Ok BB 01

defined, Wildnin {‘Enantioarys, Rgcengites) ind Rekolator3d) Jobie Wilsyemyll Sunes, Méwt osyl at e;
20 2) Reductlive al kyl ati on of an indane ketone of formul'a IV with an ami ne
of form¥erk(PEmo 03/ 055873 7 R13 Rio RI5

Optically active compounds can also be prepared from optically active starting

10  materials.
The compounds of the invention may be prepared by:

1) Alkylating an amine of formula III with an alkylating reagent of formula II:

15
Ril?I/Rl
- H
(ID (11D
‘wherein R, RI-R% R X ¥ and U are as pfeviously defined, and L is a leaving
group such as halogen, mesylate or tosylate;
20

2) Reductive alkylation of an indane ketone of formula IV with an amine of
formula HI: |




(V) (I'11) wherein R R- R2, R3-'6, X, Y and U are as previously defi ned;
5.3) Openi ng an epoxi de of fornula V- with an am ne of formkalddoos R13
‘wherei n Wo#é30s55834, R1316, X, Y and U are as previously de g,éﬂﬁﬂw 313 June
2006 PCT/ DK02/ 00873 The al kyl ation according to nethod 1) T's convéeniently
performed in an organic sol vent such as an al cohol or ketone with a
suitable boiling point, preferably in the presence of an organic or

i nor gani ¢ base (potassiunREhrbonate di i sopropyl et hyl am ne or
triethylamne) at flux t nper.mure Al ternatively, the alkylation can be
performed 15 at a f which is different fromthe boiling
point, in one of the ab- d solvents or in dinethyl formam de
(DVF) , dinethylsulfoxid r . N-methyl pyrrolidin-2-one (NW),
preferably in the pr : ase such as those nentioned above. The

al kyl ati ng derivati‘vés of haxe been descpkbeg!in the literature
(e.g. Bogeso, K P. J. Med.' Chem 1983r 935-947; eso, KP. et al. J.
20 Med. Chen. 28, 1985, 1RY¥7- 1828 sdn pr, MB. et at]J. Og. Chen:. 55,
1990, 13 June 2006 WD 03/ 055873 PCT/DKOY/ 00873 8 4822H4827 and ref erences
cited therein) and the amnes of fornula Il are comercially avail able.
The reductive al kyl ation accordi® to method 2) is p@ihornmed by standard
literature 5 nmethods. The reaction can be perfornmed in one step under
standard reductive ami nation conditions using e.g. sodi um cyanoborohydri de

or in tWeistEp 36 o?gﬁa on of formula I'll with a
reagent of forrR}"uIa 'V O|1%<I\B %jq ?vll%ﬂ’? %t“ﬁg'resultlng imne with
sodi um cyanobor ohydri de or sodi um borohydr| de. The ketones of formula IV

can be prepared as descrihed _in the literature 10 (e.g. Bogeso, K P. J.
Tnerh 2 Peligg gn 699@3925 forpylze¥ avithenramige of formyla Nid.

R

- wherein R, R'- R% R"", X, Y and U are as previously defined.
10

The alkylation according to method 1) is conveniently performed in an organic
~ solvent such as an alcohol or ketone with a suitable boiling point, preferably in the
presence of an organic or inorganic base (potassium carbonate, diisopropylethylamine
or triethylamine) at reflux temperature. Altemativély, the alkylation can be performed
15  atafixed temperature, which is different from the boiling point, in one of the above-
- mentjoned solvents or in dimethyl formamide (DMF), dimethylsulfoxide (DMSO) or
N-methylpyrrolidin-2-one (NMP), preferably in the presence of a base such as those
mentioned above. The alkylating derivatives of formula II have been described in the
I_iteraxure (e.g- Bogesa, K.P. J. Med. Chem. 26, 1983, 935-947; Bogeso, K.P. et al. J.
20 Med. Chem. 28, 1985, 1817-1828; Sommer, M.B. et al. J, Org. Chem. 55, 1990,




Chenz. 28, 1985, 1817-182.8; Sommer, MB. et al. J Og. Chem

55,1990, 4822- 4827 and references cited therein). The epoxi§§,QPaNd
according to method 3) is conveniently performed in an organic 15 sol vent
such as | y boiling al cohol or ketone using an exfféﬁn m ne of
formul a ?ﬂlllb{ig%ﬁé’ﬂgﬂ ux tenperature. Epoxides of fornula I canﬁgéﬁg?ﬁpar ed
by methods described in the literatur& (e.g. GChosh, A K et al. Synthesis
5; 1997; 541-544; Palmer, MJ. et alL; 20 JChenz. Soc.Perkin Trans. 1, 2002,
416 - 427g2278e7 phad rrefmﬁdes:aéltcﬁomlﬂ} iaadS 19f dukifed WFefirmah MAY abe
prepared by conventional nethods in the art. For exanple: Tablets may be
pr epar ed cBipmgreiphy ayailablet i ve | ngredient with ordinary adjuvants and/or

di l uents and subsequently conpressing the 25 m xture in a conventi onal

tabl etting machi ne. Exanpl es of adjuvants or diluents conprise: corn
starch, [Ideatducivaraiylaticd sccordinp@@Sthod2)tie pebiuediy sfande@d lit@afuase,

guns, and the like. Any other adJ uvants or additives usually used for such

purpoées methods. Jdec srastier rean, be psvionedis | oqgrét@ErW@r\ﬁé@d@tdcre@ﬁ@W%e used

provi ded t 1 h e | g
Sol utiong’ uolglnﬁ%éc ,°§1ﬁs&%§§ g#@%%nr%%"%&?gﬁi v(frnigl E{’Sev% 1I"ngr edi ent
and pos s:bﬁdeasaiﬁﬁil bf wesndsnofafoamhlaofil With §Qbagmt oﬁ‘dbnﬂzﬁl}a.dm fallowegdrisf er abl y

sterile wa adj usting._ the solutiogn to de5|red volune ster|I|S|ng t he
sol uti onl' tl‘PlP | o n@el fresulings inpinee Vil esodiyr OKY2 88T 9

sui tabl egmgg,g&e FheMie gdn%s of fmald ﬁﬁéén%@;gf@baeea%s aegeﬁsea jiPRadfatiaed in the

art may such as tonicity agent preservatives, anti oxl dants,
etc. 1T he(q:)gtaBﬂgssapﬂ RaV. RfedpChark.i 26)S1988, 936-947nBegisbpR RrestdiodeMetdi ch are

e St 2 RS, Sl WD 158 e 5, AL LT D

powders, aﬁ&’féf&%ncegtcﬁedﬂ%e@arem eral ly in the formof solutions for
i njection. For preparing such conpositions, nethods well known in the art

may be used, and any pharmaceutically acceptable carriers, diluents,
I pi en r her n _
ex?' pre Il“ﬁe gpox? e gpen?r(ljgd lugclo}/ > l% m&ﬁo& X) 1g %glqvéme&t{} pe%romlgg 1% a%eorggn?g

15  solvent such as a suitably boiling alcohol or ketone using an excess of an amine of

formmla IT at reflux temperature.

Epoxides of formula IV can be prepared by methods described in the literature (e.g.
Ghosh, A.K. ef al. Synthesis 5; 1997; 541-544; Palmer, ML]. et al.;
20 J.Chem.Soc.Perkin Trans.1, 2002, 416 - 427).

The pharmaceutical formulations of the invention may be prepared by conventional
methods in the art, For example: Tablets may be prepared by mixing the active
ingredient with ordinary édjuvants and/or diluents and subsequently compressing the
25 - | mixture in a conventional {abletting machine. Examples of adjuvants or diluents
~comprise: corn starch, potato starch, talcum, magnesium stearate, gelatine, lactose,
guims, and the like. Any other adjuvants or additives usually used for such purposes
such as colourings, flavourings, preservatives etc. may be used provided that they are
compatible with the active ingredients.
30  Solutions for injections may be prepared by dissolving the active ingredient and
| possible additives in a part of the solvent for injection, preferably sterile water,
adjusting the solution to desired volume, sterilising the solution and filling it in




Conveni ently, the conpounds of the invention are admnistered in unit
dosage form 10 containing said conpounds in an anount of abgutefHgdl to 100
ng. The WD ad/o0s38d3ly dose is usually in the range of aboufcpmgﬁz 08‘;_?'0 ny,
and nost preferably about 0.1 to 50 ng of the active conpoun o/? t he

I nvention. Experimental 15 The corrpour?ds of the invention exenplified in
the foll owing have been characterized wusing the follow ng nethods: MlIlting
poi nt s wefidtadleampiHase vials. AnBuuiiablBaddifivepprealicmlldisedhthy Me Mayaet €d. 20

Mass specid{dgd\r/’\;ére obtai.ned gn a Quattro MS-M5 system from VG Bi 0t ech,
Fi sons | nSCrymadT 8 WRIEIy agents, preseryptivess pabigrdants sicai ned on a PE Sci ex AP

150EX | rEterphiagn \ 5 - . - Shi C-8ASLC-1 QA
LC sys!t e_mer The icgﬁ g(bjur{(%? ??8%28%5%%%&%&&?#%%6%@&&%\# {Tﬁgé&ﬁ? icle

si ze)  werlB acqqriange vottetbisintentibo mayrbemdidinisit et pantsattnle kbwé tof f | Uor oacet i c
?ibdQSgg S%%Bllegoal%%ntﬁgfﬁy\@t ﬁtéﬁgﬁs gq%:'i':ﬂ%li’ ;’%%érﬁll'sf I&g_gg gi%gfgia%ar;gtiegnlbfgr ation of
bropar at Ly Cmet Solltiork¥er fécRlOn 1 prigiFine Shotfdnpd St RGO " 100 |
condi t i ok&owBan shezyt may Y/ msedDS1dranyi Harfiaceutiealty aceptshle edrrievie dudritsear

20730 natSrPlenibr b atBhived e fig wiod indhe ot mapbooses. 03) i 7 mn ar 22 1
nijm n. Eonothiaiily, 60 dlouads offfie BECARSTES abhiaBlidih b ghBLdRige! Lon. 1M

NVMR spectra were recorded at 250.13 MHiz on a or at 500. 13
Mz &h acoptames pricaapoundein ar aneiht ofi tmub D6 o (190 /B tatl daily

di net hyl OX| . 2 / 055873 PCT/ DK02/ 00873 10 .(99.9% D
were ueeltbeiR Bkl el ol 15, SO0 e s omaraeRb bk A
Chem cal 58 md ¢fShanctivedpipdtsdofme kN .ues. The fol | owi ng abbreviations

are used for multiplicity of NVR signals: s=singlet, d=doublet, t=triplet,
g=quartet, qgv=quintet, h=heptet, dd=doubl e doubl et, dt=double triplet,

dg=doubl Expedhdeifar C0=tT i pl et of
15
The compounds of the invention exemplified in the following have been characterized

using the following methods:

Melting points were determined on a Biichi B-540 apparatus and are uncorrected.
. 20 Mass spectra were obtained on a Quattro MS-MS system from VG Biotech, Fisons

 Instruments. Analytical LC-MS data were obtained on a PE Sciex AP 150EX
instrument equipped with IonSpray source and Shimadzu LC-8A/SLC-10A LC
system. The LC conditions (50 X 4.6 mm YMC ODS-A with 5 um particle size) were
linear gradient elution with water/acetonitrile/triflucroacetic acid (90:10:0.05) to

25 water/acetonitrile/trifluoroacetic acid (10:90:0.03) in 7 min at 2 mL/min. Purity was
determined by integration of the UV trace (254 nm). The retention times R; are
expressed in minutes. Preparative LC-MS-sepamtion.was performed on the same
instrument. The LC conditions (50 X 20 mm YMC ODS-A with 5 pm particle size)

. were linear gradient elution with water/acetonitrile/trifluoroacetic acid (80:20:0.05) to

30 water/acetonitrile/trifluoroacetic acid (5:95:0.03) in 7 min at 22.7 mL/min. Fraction
collection was performed by split-flow MS detection.
"H NMR spectra were recorded at 250.13 MHz on a Bruker AC 250 or at 500.13 MHz
on a Bruker DRX 500. Deuterated chloroform (99.8% D) or dimethylsulfoxide




5 triplets, m= nmultiplet, b=broad. NWVR signals corresponding to acidic
protons are to sone extent omtted. Content of water in ciyshaldobge
conmpounds was determned by Karl Fischer titration. For colum

chr onat ogy ilica gel of type Kieselgel 60, 40- 60 S used.
For ion- eﬂhﬁgfchromt ography, the following material was usgg&ﬁa
SCX-colums (1 g) from Varian Mega Bod® Elut(r), Chronpack cat. No. 10
220776. Prior to use, the SCX-colums were pre-conditioned with 10%

sol uti on @0.9%DYtwede asddtsisolveRls TENIS wdshisedrhs intekhal ExRaPace standlirépar at i on of

i ntermedi ates, 20 A. Al kyl ating reagents 3 Am no-|-(benzofl 3Jdi oxol -5

yl ) - 1- cyahb Wﬂrﬁ@eﬁﬁeﬂgﬂéﬁﬁwﬂw ppma@ll@s reerfpllowt brepaaﬁ% grcdses} for

2-chl oroh e ptiile (10
g) in di n@aﬁ@ﬁbﬁ ﬁl\@i&égﬂ %@%{I%IB ]t-%]lﬁié? ‘17541 %ﬁl t{' ng in an
i ce bat h B&heptet,idt-desble doiilsiet, d%bﬁﬂlb@@plét@ﬂqédcﬂblwhlﬁﬁl@t‘f@ﬁlﬂﬂ of

di met hyl formam de (50 _nlL) at such a, rate that the tenperature did not

excee 25‘119 etsaﬁﬂemu&nlﬁtr opdy NMRsign alsrﬁéﬂ??ﬂon 9, teasiieprgions @eto] g) was

o a m el Bpifiq ey ShyhiePfh il odtmgyy WS alEii By = BT

Stirring Kai Fischer tittalubnaﬂ’omhmndclnmhto@m ,tdilhcwgeebf @e)lﬁé@lgﬂﬁo,m t ol uene

(bgn)z(o[lg %&ﬁ“ﬁ&b@ggﬁiane aﬁ%"—zigﬁré}_‘%mgfﬁég}%g%g 50 OI @eﬂn P?‘ﬁ??riaést er.
June 20054093 G2, T PR AT GRS, oy .

di oxol - -|n -one

3- ami mo- Jzzloem&@[xﬂar&} tien ) SEXyotdmuswidio pd-tinatiisied vitia03exolutien afi d  net hyl
ester (10 g) and_acetic acid. (30 ni) mere heated to 100 C, 60% aqueous
sul i bri c %e¥¢aqid o methagpl(3aablked with stirring during 30 min. The mxture
was heated 5 to 110 C for 6 h, cooled to it, extracted with toluene (50+10
m.), washed with water (3 x 100 mL.), extracted with 0.1 M aqueous sodi um
hydr oxi de (100 + 20 mL),

15

Examples
Preparation of intermediates
20 A Alkylating reagents

-1-cyano-1H-indene-2-carboxylic acid methyl ester

3-Amino-1-(benzo[ 1, 3] dioxol-3-
A mixture of 2-chlorobenzonitrile (12.3 g) and benzo[1,3]dioxol-5-yl-acetonitrile (10
g) in dimethylformamide (25 mL) was added with stirring and cooling in an ice bath

25 - to potassium fert-butoxide (20.1 g) dissolved in dimethylformamide (50 mL) at such a
rate that the temperature did not exceed 25 °C. After stirring for 0.5 h, methyl
chloroacetate (11.1 g) was added in 10 min. After being stirred for 24h at rt, the
mixture was poured into a mixture of 0.1 M HCI (200 mL), heptane (30 mL) and

“toluene (15 mL). Stirring for 1 h, filtration and washing with water (2 x 50 mL)},
30  toluene (2 x 10 mL) and heptane (2 x 25 mL) afforded 79% of 3-Amino-1-
" benzo[1,3]dioxol-5-yl-1-cyano-1H-indene-2-carboxylic acid methyl ester.




acidified with concentrated hydrochloric acid, extracted with toluene (25 +
10 mL), and filtrated through activated carbon. Renoval ofj3thg igguene
gave 80%wop edess§¢tzenzol 1, 3] di oxol - 5-yl ) - 3- oxo-i ndan- | - car bpxybkeéieid. The
acid was subsequently 10 decar boxyl ated by heating to 100 %’Pn Lk

N-net hyl pyrrolidone (15 nL) for | h. Alter cooling, the solution was
poured into water (40 nL) with efficient stirring. Filtration, washing

wi t h wat es-(B&zu [-Sdilsbdltl/ione i n ethyl acetate (40 ni), filtration

t hr ough agti_vat ed_carhon_and renpval of the et hi/l .acetate gave 80% of 3
(benzo[ 183p¥fwsef 3-5mn9-1ihenzell,3]dipeol-5t¥-1-cyano-1H-indene-2-carboxylic acid

Cis-3-(b ' =5-vl) -] - | ' id 1.5

added | n aety ek EUO EPmasdtt AT TR Hore SR RYCTV et > O
3-(b shlfalidiacodq20 | Wad addedwithetigigldrig)y 30 mih. Th iikibredhasgiaa@gol (75 20
m_§ ggéoc[ji fﬂglgla g hg]r{ég‘%a% m.). The [n'xturegwas s{rihfred at Eil.t fo?ol §1 and
t hen 5evatﬁg§ tgxé%F hygraled tomhexiraded withdolsene (39319 nda: washad] withweater and

di et hyl | . shed with water

and 01 NP AEF syt iR ENERRSEBERITANEE (307 s W RS

g i ?33051 lbmnhﬁé% ﬁm:contfdnﬁ‘éteﬁb |h)y;liid3&§1§ﬂﬂ|acildl e:gla_;ﬁqcteﬂ \?ﬁmmma@egzi%go%), 25 dded
-(3- or Q- an-|-vl -benzq i oxol e _Thionyl chloride was adde

With sti ﬁ“ﬁf&ggﬁ@ thrgugh argivated parben; Remov) thedél%ne gave 80% of 1-

cis-3-(b , MoV qr(Ietst - adan- . ' | Ghi e (300

1) he Caro TKRRLS P adrih By Blylicdtid Hedeft o} SORRERATS [0

twi cdow tdwcwvhme{;rlrl;ltgdl b%rdadat&(g ww&w)mamme&nmml I )ogideﬂe El? Igﬂgﬂﬁ Ithl) Mieye a I

titativ ie of 5-(3-c¢c y 0i ndan-| - benzo[.1, 3].di oxol e as an oil,

ahi ch iR Ui olionuss Pureiny WASTOmLA WP ofbipisHiEing BiTstEs. June 2006

O 05/ 05 SRk TIRRt (RT3 ), EREANG h UhyRhldiS GOMR iflas] e

- through activated carbon and removal of the ethyl acetate gave 80% of 3-

(benzol1,3]dioxol-5-yi)-indan-1-one.
15

Cis-3-(benzo[1,3] dioxol-5-yl)-indan-1-ol
Sodium borohydride (1.5 g) was added in portions with stirring at 10-15°Cto a
solution of 3-(benzo[1,3]dioxol-5-yl)-indan-1-one (10 g) in a mixture of ethanol (75
20  mL) and dimethoxyethane (75 mL). The mixture was stirred at i for 1 h and then

| evaporated in vacuo. The resulting oil was treated with water and 'diethyl ether, and
the organic phase was separated and washed with water and 0.1 N HC), dried
(MgS04) and evaporated in vacuo to give cis-3-(benzo[1,3]dioxol-5-yi)-indan-1-ol as
abrown oil (10 g).

25

2-(3-Chloro-indan-1-yl)-benzo[1,3] dioxole
Thionyl chloride (7 mL) was added with stirting and cooling at 15 °C to a solution of
cis-3-(benzo[1,3]dioxol-5-yl)}-indan-1-01 (10 g) in dichloromethane (300 mL). The
mixture was stirred at 1t for 40 min. The mixture was washed twice with water, dried

30  (MgSO04) and evaporated in vacuo to give a quantitative yield of 5-(3-chloroindan-1-
yDbenzo[1,3]dioxole as an oil, which was used in the next step without further

purification.




5 trans-(3-Benzof1, 3l di oxol -5-yl -indan-I|-yl)di nethyl am ne (1) and cis-B-
Benzo[ 1, 3l di oxol -5-yl -i ndan-1-yl dinmethylam ne(2) A m xturez @fse 2006
5-(3-chl oroi ndan-1-yl)-benzo[ 1, 3]dioxole (11 g) and 70 nL of 33%

di met hyl @i goskgyzet hanol was kept at 100 Cin a steel autelpuedoess 16h.
The m xture was cool ed and evaporated in vacuo. The residue was dissol ved
in diethylether and 10 washed with wat®r and 2 N NaOH The organi ¢ phase
was dried (magnesium sul phate) evaporated in vacuo and the residue was

purified Pyeplaratén 6hiterte agbuf tkeineédtiochagel using a gradi ent-eluent: 1)
et hyl acet at e/ heptane (80: gg; and 2) ethyl acetate/ethanol/triethylam ne
(90:10:4) to give the crude products as clear oils. 15
Tr ans-(S-ﬁgﬁgiéI 3l di oxol -5-vl -indan-1-yl)dinmet7iylamne (1) The _
sl ow el uting tonpound is the trans isoner (3 g). "H NWR (CDC13): 1.95-2.05
(m 1H); 2.30 (s, 611); 2.60-2.70 (m 1H); 4.40 (m 2H); 5.90 (s, 2H);

: 1H), [

6.55 (m 111),; 65 6.70 (i H, 6.95 (in, 111), 7.25 (m 1H),
7. 45 Gi nZrang(3 séaracSyhindaneviidimethylaaine d) gnd cisilinar ate salt from
ethyl 20 ace ¥ ay_Whi: 1 I ne conpound.

G s- (3- Benzoi L %gi hyl am ne (2) The fast-eluting

o s abemtad ) oS it sS4 1L, 2
51} 6, boingfivliine i gagal s Keatat 190 76 bn wstoetuocnedon I Thkgmivture 251
From ot iyl “SeRloR B SR a A ERAAAE, BRGNS B el R P g

conpaondswv&hid withrveatqr anday WAN201. Tigarginic phiide Gras dtied (magnesiune and 30

o o] i P iy "

Fi hns- ( ST eRisies Ba0fal b HAGH R et O S0 nTS

Benzo[ 1, 3ipcdiatetahar®liisthyldmimeX9§:1)d) toygiarmtieecrad) products as clear oils.

15 T rans-{3-Benzo[1 3] dioxol-5-vi-indan-I-vi}dimethviamine (1)

The slow-eluting compound is the trans isomer (3 g).
"H NMR (CDCl): 1.95-2.05 (m, 1H); 2.30 (s, 6H); 2.60-2.70 (m, 1H); 4.40 (m, 2H);
5.90 (s, 2H); 6.55 (m, 1H); 6.65 (m, 1H), 6.70 (m, 1H), 6.95 (m, 1H), 7.25 (m, 1H),
7.45 (m, 1H). The compound could be converted to the fumarate salt from ethyl

20  acetate/ethanol as a white crystalline compound.

Cis-(3-Benzof I, 3] dioxol-5-yi-indan-1-yl)dimethylamine (2}

The fast—eluting compound is the cis isomer (1 g).

TH NMR (CDCl): 1.95-2.05 (m, 1H); 2.30 (s, 6H); 2.60-2.70 (m, 1H); 4.10 (m, 1H);
25  4.45 (m, 1H), 5.90 (s, 2H); 6.55 (m, 1H); 6.65 (in, 1H), 6.70 (m, 1H), 6.95 (m, 1H),

7.25 (m, 1H), 7.45 (m, 1H). The compound could be converted to the fumarate salt

from ethyl acetate/cthanol as a white crystaliine compound.

The following compounds 3-14 were prepared analogously, HPLC-retention time and
30 purity are described in table 1.:

Trans-(3-Benzof1,3] dioxol-5-yl-indan-1-yl)diethylamine(3)
Cis-(3-Benzof1,3]dioxol-5-yi-indan-1-yl)diethylamine(4)




Trans- (3 Benzo[ 1, 3]dioxol -S yl-indan-1 yl)nzethyl am ne (7)
G s-(3-Benzo[ 1, 3] di oxol -5 yl -indan-1 yl)methyl am ne (8) 5 T8 3hS2003

Benzo[ 1, @«tiz@%¥&3 5 yl -indan-1 yl)-ethyl-nmethyl-amme (13
Ci s-(3-Benzo[ 1, 3] di oxol -5yl -i ndan-1 yl)-ethyl - net hyl - am nPCT(Tﬁzmsn

Ci s-[3-(2,3 Dihydro-benzo[ 1, 4] di oxi n-& yl)-indan-1 yl]-dimethyl -am ne (15)
Trans-[3-(2,3 D hydro-beizzo[1l,4]dioxin-6 yl)-indan-1 yl J-dinmetlyl-am ne

(16) G TrBiswistBerlzo[B3)di ool Balirdnl Y emmme:(syl) amine (17) 10 Trans
DrrethyIéB napht hal en-2 yl -indan-1 am ne 8)
G s- [ 3- ( 84hf-Bewrobb é%?@lérﬂrlad@-lﬁl};t@lmﬁm@l yl ] - di met hyl - ani ne (19)

T -[3 1 d | 1-di net hyl 20

G o BB LS kO LSl Y1) T Y R e 4

g) ans- [ngﬁ{mlemg} Bmmplrrﬁ}zdaimlﬂ)ﬁzgmy)gmﬂ@}wg 1 3/I(]ELgE=)§ h31/I1 ggggelt(g SS) 1%5
Ret t rity % ur i % (mn

21%8@9,”9 155 %ﬂﬁ@gr% zgcgb %&vzn&l ee’aé%lee’q -gmimg (§§095. 80

?11738219%8? Bl PRSP BRI A E°155%5" 152, 1002, 899, o
Cis-[3-(2,3-Dihydro-benzof1,4] dioxin-6-yl)-indan-1-yl]-dimethyl-amine (15)
Trans-{3-(2,3-Dihkydro-benzof1,4] dioxin-6-yl)-indan-1-yl] -dimethyl-amine (16)
Cis-Dimethyl-(3-naphthalen-2-yl-indan-1-yl)-amine (17)

10 Trans-Dimethyl-(3-naphthalen-2-yl-indan-1-yl)-amine (18)
Cis-{3-(6-Chloro-benzof1,3]dioxol-5-yl)-indan-1-yl]-dimethyl-amine (19)
Trans-[3-(6-Chloro-benzof1,3] dioxol-5-yl)-indan-1-yl] -dimethyl-amine (20)
Cis-{3-(6-Chloro-benzo[ 1, 3] dioxol-5-yl)-indan-1-yl]-methyl-amine (21)
Trans-{3-(6-Chloro-benzo[ 1, 3] dioxol-5-yl)-indan-1-yl]-methyl-amine (22)

15

Compound Retention time Purity % (UV) Purity %

(min) (ELSD)
1 1.88 85.18 99.12
2 1.9 93.92 99.26
3 1.83 - 99.25 9972 -
4 1.87 - 95.85 99.69
5 1.58 100 95.80
6 1.73 86.91 99.74
7 1.79 94.36 99.59
8 1.86 95.34 99.70
13 1.83 783 98.1
14 1.89 81.8 . 933
15 1.73 78.1 99.8
16 1.68 84.7 92.7
17 2.10 92.5 : 99.8
18 2.10 92.8 99.9
19 2.08 75.1 97.7
20 1.89 96.4 99.7
21 2.08 81.8 96.3
22 2.00 86.8 97.1
23 : 1.83 . 824 99.1
24 1.87 77.3 98.5

Table 1




192.0875.197.7 201.8996.499.7 212.0881.896.3 222.0086.897.1 231.8382.499.1

24 1.8777.398.5 Table 1 13 June 2006 WD 03/ 055873 PCT/ DKO24/8Q8/30bd Exanpl e
2 + -traits- 3 Benno 13 dioxol--5- 1 X- Y -indan-I- | dineth lamne 9 and -
-trans- Jyo BeeEensl, 37di oxol - 5-yl -indan-1-vl)di methvl antin ound 1,

trans-(3-Benzo[ 1, 3] di oxol - 5-yl -i ndan- 1-yl ) di met hyl am ne, FCM)%Z’@??& ed to

resolution by chiral HPLC using a G |s¥Yn SF3 supercritical fluid

chr omat ogr aphy system equi pped with chiral cel OD colums (4.6 nmmx 25 cm for
to analytical and 10 nmx 25 cmfor preparative runs). The particle size in
the colu s 10 m A solution of conpound 1,

trans-(SW‘i 3] di oxol -5-yl -indan-1- yl)di rret hylam ne, (1 g) in nethanol
(1 mLl) was injected in 40 L portions on a preparative colum. The col um

was eluted with carbondioxide - nodifier (75:25). The nodifier was

2- pr opanolt 9% .
fl ow

det ect & M c ¥ “
pool ed and evaporated in vacuo mhlch gave the enantiomers 9 and 10.

(+)-t rans-(3_ Benzo[ 1, 3] di oxol -5yl -i ndan-1 yl)dinethylamne (9): a = +14.0
(conc. Cgmm%dhmmmo[a sJdioxalRSyl-ikdaeil tyylithetlythngine) wds vyl -irul an-1

1) di t hyla
yl) di me o bjecterzﬁo Qesolutlon by c]bjraz H&’i%nusmg a Gilson SF3 supercritical fluid
chromatography system equipped with chiralcelOD columns (4.6 mm x 25 cm for

15 The

10 analytical and 10 mm x 25 cm for preparative runs). The particle size in the columns
was 10 um. A solution of compound 1, irans-(3-benzo[1,3]dioxol-5-yl-indan-1-
yhdimethylamine, (1 g) in methanol (1 mL1) was injected in 40 pL portions on a
preparative column. The column was eluted with carbondioxide — modifier (75:25).
The modifier was 2-propanol with diethylamine (0.5%) and trifluoracetic acid (0.5%).

15 The flow was 18.9 mL/min at 20 Mpa. Fraction collection was triggered by UV-
detection (210 nM). The fractions containing the separate products were pooled and

evaporated in vacuo which gave the enantiomers 9 and 10.

(H)-trans-(3-Benzo[1,3] dioxol-5-yl-indan-1-yl)dimethylamine (9): o.= +14.0 (conc. =
20 1% in Methanol)

(-)-trans-(3-Benzo{1,3]dioxol-5-yl-indan-1-yl)dimethylamine (10): o= -14.7 (conc. =

1% in Methanol)

Example 3
25
A)-cis-(3-Benzo[1, 3] dioxol-5-yl-indan-1-yl)dimethylamine (11} and (-)-cis-(3-

Benzof1,3]dioxol-5-yl-indan-1-yl)dimethylamine (12)

- Compound 2, cis-(3-benzo[1,3]dioxol-5-yi-indan-1-yl)dimethylamine, was subjected
30  toresolution by chiral HPLC using a Gilson SF3 supercritical fluid chromatography
system equipped with chiralcelOD columns (4.6 mm x 25 cm for analytical and 10
mm X 25 cm for preparative runs). The particle size in the columns was 10 pm. A
solution of compound 2, cis-(3-benzo[1,3}dioxol-5-yl-indan-1-yl)dimethylamine, (1




1% in Methanol) Exanple 3 25

(+)-cis-(3Benzo[ 137di oxol - 5-yl -i ndan- 1- Adi et hvl am ne (11) 1amgahd2006Ci S- L
Benzor |, $iolomeses7s5S- vl -i ndan-1-vl dintethvlantine (12) Conpepp 0560873

ci s-(3-benzo[ 1, 3] di oxol -5-yl -i ndan-1-yl)di met hyl am ne, was subjected 30 to
resolution by chiral HPLC using a G |s®en SF3 supercritical fluid

chr omat ogr aphy system equi pped with chiral cel OD colums (4.6 mm x 25 cm for
anal yti calg)antheftno(N L Pwasiijdcid iR 46 P&/ itrtids oo i preparkfife Qi Ol Si 2 in
the colums_was 10 m A solution of conpound 2,

ci s- ( 3- bers2Bmn weelsted with ¢arbondipwidel- miojitiardT h195)aThamodifier #3s June 2006 WO
03/ 055873 15 @a).+n_nethanol (1 s jnjected . in 40 L
portions grf a @r%%é?getﬁg}aaem‘g&(@%) aﬁ'ﬂg"tﬂl%? aeéﬁbé%tﬁéeﬁﬂ’h"aééﬁt?ondi oxi de
- nodi i eml/ihn 2520 MpacFet ¢tleci@bw I | ' 0. 59
and tl_ri:‘l oracetiﬁ% a-gad 0. 5%.r39l'he fﬁ#&g@a?g.wdﬁ%%ﬁﬂf@“%mﬁ?( !
Fractidn flensioopiuias thersepagate drodiptsiwerd goelet iand e¢@bfated\n. vadiewhichact i ons

cont ai ni n J‘@a s were pool ed and evaporated in vacuo which
gave the gﬁ%n | %ﬁnﬁrﬁ%ﬁeﬁsg{n " (+)-cis-(3-Benzo[1, 3] di oxol -5yl -i ndan-1
yl)di met hyl am ne (11): a=+3.3 (conc. 1% in Methanol) 10 12.

(-)-cis-(3-Benzg[1, 3]di oxol -5yl -indan-1 yl)dinmethylamne (12): a = -4.4
(conc. _ Cysis3Miarmelidollvioroled ybindaril nd) dimeshplantse (): e pHocent. =

anal ogousl[y:- 1\({; - Ci.s- (3-Benzo[ 1, 3] di oxol -5yl -i ndent-1 yl)-methyl-anxi:te
(23) 15 (-f"& s-‘%‘@n%gnzo[ 1, 3]dioxol -S yl-indan-1 yl)-nethyl-am ne (24)

Pharnﬁpolmi- --gzg@hﬁg L _9f | i T dLin well-
recogni sed af(r:l)géz? gl i abl el’ggkg??l%ggngﬁlep?gg{}'get%%{’g{h%émb&ﬁ)\?\g %gsur enent s
of VH nor ddrindM¢thamelupt ake into rat cortical synaptosomnes.

The following compounds were prepared analogously:
(+)-Cis~(3-Benzof 1,3] dioxol-5-yl-indan-1-yl)-methyl-amine (23)
15 (-)-Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-methyl-amine (24)

Pharmacological testing

- The compounds of the invention were tested in well- recognised and reliable tests.

20  The tests were as follows:

Measurements of ["H]noradrenaline uptake into rat cortical synaptosomes.
Fresh cortex from male Wistar rats (125-225 g) are homogenized in 0.32 M sucrose
supplemented with 1mM nialamid with a glass/teflon homogenizer. The homogenate is
25  centrifuged at 600 x g for 10 min at 4 °C. The pellet is discarded and the supernatant is
centrifuged at 20.000 x g for 55 min. The final pellet is homogenized (20 sec) in this
assay buffer (6 mg original tissne/mL = 4 mg/well). Test compounds (or buffer) and 10
nM [*H]-noradrenaline are added to deep 96 well plates and shaken briefly. Composition
of assay buffer: 123 mM NaCl, 4.82 mM KCJ, 0.973 mM CaClz, 1.12 mM MgSQ,,
30 12.66 mM Na;HPOy, 2.97 mM NaH,PO4, 0.162 mM EDTA, 10 mM glucose and 1 mM
ascorbic acid. Buffer is oxygenated with 95% 0,/5% CO, for 10 min at 37 °C and pH is
adjusted 7.4. The incubation is started by adding tissue to a final assay volume of 1 ml.
After 15 min incubation with radioligand at 37 °C, samples are filtered directly on




Fresh cortex fromnmale Wstar rats (125-225 g) are honogenized in 0.32 M
sucrose supplenmented with InMnialamd with a gl ass/tefl on3ljgnonme zer.
The honobgenate is 25 centrifuged at 600 x g for 10 min at 4 C. The pellet

i s di scamdras/esaghst he supernatant is centrifuged at 20. 000per/gxhBoosed m n.
The final pellet is honogenized (20 S?‘ﬁ in this assay buffer (6 ng
original tissue/nL = 4 ng/well). Test tTonpounds (or buffer) and 10 nM

[ 3H -noradrenaline are added to deep 96 well plates and shaken briefly.
Conposi t ildmifiltef GFS @lasb Uibee filters ASoakieiNGCIL, hotir 82 0a1% iClyetlylQlimine) uadea] 2,

giicose SO HERGRUPY SEReE vul § o | riL oRyamat ot e OO oo

for 10 Miedminell GsifAfdaltiprich (100)VE Fadl Zo&en&rﬁtﬁm)\nmt&taw id snciidRt ad by

adding tissue to a f| nal "assay vol une of fter 15 mn incubation

wi t h radirefergwaan alf egeriBjentsasplossrespendgeidurwr ed directly on 13 June 2006 WO
03/ 055873 PCT/ DKO2/ 00873 16 Unifilter G-/ C glass fiber filters (soaked for
1 hour in 0.1% pol yet hyl eni m ne) under vacuum and i medi ately washed with

3 x 1 nl vasas¥éments' T HNVIE Rptikelifitd RitbRidat s 6vofiiesed using tal supram
(10 p. Mfinal concentratlon) | oxetine is included as reference in all

exper i nefWholgs bigse- fr@ypmﬂl@ Wister ratp I‘@%@Z%r@ht QXQllﬂdl{lgl-EGI@Jqume into

rat cortical syna ai n wii 25 g),
excl ud nioRineRR i D22 st St Baied, B RN wil B E bR
| "M ni al aEhibgéhizbr, The hamdgdmatd 19&entbmﬁfg&%l66@k fbaeo hﬁﬁagmet "Ehé Pellet is
centrifuged at 600 x g for 10 m n at T. The pellet is 10 discarded and

t he d0pedireauded and thfemmﬂnmgbts camr@g@m 2. O@Ofxog fas5inin. Thadingl pellet el | et

| It?ss[]g/m) ozg%:%%éf Os%y%lﬁlntglg rb%gﬁe? X%??‘I%‘ﬁ%glﬁ% %ﬁ%@!}l’ g‘e%%k)gl S Added fo

96 wel | Ibeabﬁﬂ'er';naﬂldS e keva [Bm-sfH'v are thﬁe@sd» tQmWenfplm amdbshfarcai bnéﬂjﬁ v
NaCl, 4.82 mM KGO, 0.973 nmM CaCl2 M Na2HPO4, . 2. 97
M NaH2 Pé‘@mnpsm ofwssaybationd 23wl Ne@lsé 82@%01 Wm%pﬂ% LdeanMpyf £ er

|7s4ox¥%g cu?jat |é§ngﬁmf§§§%% Eﬁgdﬁ & Iﬁd} gf}gﬂnﬁ E??%‘équaﬂsaémag Hﬁjﬁg
15 and 1 mM ascorbic acid. Buffer is oxygenated mth 95% 0,/5% C0, for 10 min at 37 °C
and pH is adjusted 7.4. The incubation is started by adding tissue to a final assay volume
of 0.2 mL. After 15 min incubation with radioligand at 37 °C, samples are filtered
directly on Unifilter GF/C glass fiber filters (soaked for 1 hour in 0.1%
polyethylenimine) under vacuum and immediately washed with 3 x 0.2 ml assay buffer.

20  Non-specific uptake is determined using citalopram (10 pM final concentration).

Citalopram is included as reference in all experiments as dose-response curve.
Results of the experiments shoved that the compounds of the invention showed that

the compounds all inhibit the norepinephrine and serotonine uptake with ICs below
25 200 nM.

30




.of '0.2 nL. After 15 mn incubation with radioligand at 37 C, sanples are

- filteredwelpi@eghsy on Unifilter GF/C glass fiber filters (s$®akpcdobegr 1 hour
in 0.1% polyethylenimne) under vacuum and i mredi ately washed with 3 x 0.2
m assay buffer. 20 Non-specific uptak¥€ is deternined using cital opram (10

M final concentration). GCitalopramis included as reference in all

exper i ment(dabms:dose-response curve. Results of the experinents shoved that

t he conpounds of the invention showed that the conpounds all inhibit the
nor epi nephrine and ser otoni ne uptake with 1C50 below 25 200 nM 30 WO

03/ 055873117 @ndiniBoin G, having the formula | 5
wherein | 13 June 2006 10 ﬁéﬂgﬁlﬂgﬁ@ﬁ&@et@ﬁﬁ&% Do igs -CRV-, -CRV-CR-R?-

or -CR---CR7-; or X and Y together forma group - - CR-=CR~--, or )
-CR~=Ce-COR-, and Uis -0-, -S or CROR'; 15 or * is -0-, -S or -CRW;
and * and U toget her forma groqu@RR— ~R -CWCR7-CRIOR1 |-, 20 or
- CR6R7- CR~O=CR~' -; - X and U t oget her form - CW - CR~- Cf e= CR7-; 13
~ June 2006 R4 )
P52
RIS ‘
X\
5 - U
I
wherein
10

- Xis -O-, -S- or -CR*R’-; _
Y is -CR'R’-, -CR°R"-CR*R’- or -CR®=CR’-; or X and Y together form a group -
= CR*=CR’-, or -CR*=CR>-CR*R’-, and
Uis-0O-, -8- or CR!’R! 1;
. 15

or
X is -O-, -S- or -CR*R’-; and
Y and U together form a group CR*=CR’-, -CR*=CR’-CR'R'.,
20 or—CR°R’-CRY=CR!', |
or X and Y and U together form ~-CR*=CR’ -CRS=CR’-;
R' and R? are independently selected from hydrogen, C,¢-alkyl, Cs.¢-alkenyl, Cy.4-

25 —alkynyl, Cs g-cycloalkyl, or R' and R? together with the nitrogen, to which they are
aitgched, form a 3-7 membered ring optionally containing one further heteroatom;




WO 03/055873 18 PCT/ DK02/00873 R13, R14, R15 and R16 are each independently
sel ected from hydrogen, hal ogen, cyano, nitro, O _6-alkyl 13@ané2006kenyl , :

C2- 6- al KyywlospaRss C3. g-cycl oal kyl; R is hydrogen, C7.-alkyl or cyano; 5 R4,
R5, R6, R/, Rs, %9 R70 and R11 are each independently se*gypgﬂy B3

h){drogen and d 4-alkyl; or an acid addftion salt thereof. 10 2. A conpound
accordi ng to claim1l wherein X and Uis selected from-0- and -S and Y is

- CR6R7- orRPCRETRCRAND'S ardeach il : i ein X and
Y and U ﬁﬁt hﬁr ;&;{“ 15 - CR4=CR -m@c%&@éﬂﬁa%%r%gh@%W%g to
claim .l R $se-alkyl, Co¢-alkenyl, Cy-alkynyl, and Cs.g-cycloalkyl;

Trans- (3-Benzo[ 1, 3] di oxol -5-yl -i ndan-1-yl ) -di net hyl -am ne, G s-(3-Benzo]

|, 3] di oxol -5-yl -indan-1-yl)-di methyl -am ne, 20 _

Tr ans- ( 3- BRidofdio8hdCoxalkybeytyahedan- 1- yl ) - di et hyl -anine, Gis-(3-Beri2; o[
1, 3] di @xol - 5-yl -i ndan- 1-yl ) =di et hyl - am de,

Trans- (3-Benzo[ 1, 3] di oxol -5-yl -i ndan-1-yl)-ethyl -am ne,

C s- (3- Bengt y0%6| pSb - i nean-1 -yl )-et hyl ~am_ne,
Tr ang- (3-Be ﬁ%&?’% ai%%r- - ?&anﬁeniaiﬁgﬂdfp?@%ﬂg}y §e§?ﬁ%%f01@§1ydrogen and
G s- ( 3- Bedzafalkd] di oxol - 5-yl -i ndan- 1-yl ) - net hyl -anmi ne, (+)-trans-(3-Benzo|

-1, 3] di oxol -5-yl -i ndan-1-yl)-di net hyl - am ne,
(-)-trans-(3-Benzo[ 1, 3] di oxol -5-yl -i ndan-1-yl ) -di net hyl - am ne,

(+)-ci S'(arﬁ@ﬂﬁ@b&dﬁﬂoﬂis%@fe}%fyl -i ndan- 1-yl)-di net hyl - am ne,
(-)-cis-(3-Benzo[ 1, 3] di oxol -5-Yyl -i ndan-1-yl)-di net hyl -am ne, 30
- Transd¢3-Benzo[ 1, 3] di oxol - 5-yl -i ndan- 1-yl ) - et hyl - met hyl - ani ne,
'Ci s-(3-Benzo[ 1,31 di oxol.-5-yl -indap- 1-yl)-ethyl - net hyl - am ne,
( H: [ A c],ompound accgrdmg to c{j':um lyw]:)lerein }¥ and U is >s/elected from -O- and

-S- and Y is -CR°R’- or -CRR’-CR®R®-.

3. A compound according to claim 1 wherein X and Y and U to gether form
15 —CR*=CR’-CR®<CR’-.

4. A compound according to claim 1 which is

Trans-(3-Benzo[1,3]dioxol~5-yl—iudan—1-yI)-djméﬂlyl-anﬁne,

Cis-(3—Benzo[1,3]djoxol—5-y1-indan-1-yl)—dimethyl-amine,
20 Trans—(3~Benzo[1,3]dioxol—5—yl-indan—1-yI)-diethyI—amine,

' Cis-(3~BéﬁZo[l,3]dioxol-5-y1-indan-l-yl)idieﬂl'yi—amihe,
Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1 -yl)-ethyl-amine,
Cis—(3—Benzo[1,3]dioxol-5-y1—indan—1-yl)-ethyl—amjne,
Trans—(B-Benzo[l,3]di0xol—5—yi-indan—1-yl)»methyl—amine,

25 _Cis-(3-Benzo[1,3]dioxol—5-y1—indan—1-yl)-methjrl—amine,
(+)-trans-(3-Benzo[1,3]dioxo]-5—y1—indan-l-yl)-dimethyl-amine,
(—)-trans—(3-Benzo[1,3]dioxol-5~y1—indan-1-yl)—dimethyl—amine,
(+)-cis~(3—Benzo[1,3]dioxol—5—y1—indan—1—yl)-dimethyl-amine,
(-)-cis-(3-Benzo[1,3]dioxol-5 -yl-indan-1-yl)-dimethyl-amine,

30 'I‘rans-(3-Benzo[1,3]dioxol—S-yl-indan-l-yl)-ethyl-methyl—amine,
Cis-(?:-Benzo[l,3]dioxol-5-y1~indan-1-yl)-ethyl~methy1—amine,
Cis-[3—(2,3-Dihydro~benzo[1,4]dioxin—ﬁ-yl)—indan—l-yl]—dimethyl—amine,




" Gis- [3-(2, 3-D hydro-benzo[ 1, 4]dioxin-6-yl)-indan-1-yl]-dinethyl-amne, WO
"~ 03/ 055873y §383cd43DK02/ 00873 Trans-[ 3-(2, 3-Di hydro-benzo[ _ 13 June 2006
1, 4] di oxi n- 6-yI') -i ndan- 1- yl ] - di met hyl - ani ne, PCT/DKO2/00875
C s- Di et hyl - ( 3- napht hal en- 2-yl -i ndan-12-yl ) - am ne,
Trans- D net hyl - (3- napht hal en- 2-yl -i ndan- 1-yl ) - am ne,

Ci s-[ 3- ( 6Tfaak i | = B- -J-¥l 1-dj net hyl -am ne, 5
Trans-[5- (s R T R e et A T 5 e et SN
Cis-[3-(6 @I@@ﬁ@hﬂe{ﬂmphtbﬁledi%ﬂeihd&hﬂyl}—&rﬂﬁaﬁ-| -yl ]-net hyl -am ne,

T -[ 3-46-Chl.or o- di | -5-yl)-indan-1-yl]-nmethyl-am ne,
G o Enant Faer e EER S hald a i adanst yh-amien- 131 - met byl - ami ne. nd
Cs- EnantCmqsr(ﬁkm&oa%ﬁgghs%gﬁgj@ﬁﬁgﬁ%_é@%ﬁﬁ%g}%% - et hyl -am ne i.0 or

an acid addition salt there bsition conprising a

conpodnd Heesi{hghiago-beatof,3)iotal-54ylpindanabyl]-deaauyi-smnky acceptabl e acid
addi tion I reof, an l eas ne. pharmaceutically acceptable carrier
or dil uen(t%i.g'[é_b(kgsﬂqr ébe&gg[lgahdlﬁx%ﬁdﬁ%&’ﬂr@ﬂh@l*mm@ aims 1to 4 or a

har mac e Ul'tag&]3-§6-Chlese Bk } ddi £ QN 1Sa.] re for the preparation
p [3-g6 RT3 RbbL 30 AR 15} BTl

of a nedi canent for the treatnent s, such as

depr essi drisAmgniemeret{3-Heoze]d3]dioxoleI-yidindan-1 yeetiyl-amideaidy di sor der

soci al  anxj i 0 .au i.c. stress disorder, 20 obsessive
conpul si %b%@@g&? ?a‘%e 9 ﬁél‘i‘ﬁ@g'ﬂéﬂa@-iﬁ)az@ﬁ@yl-wi fic phobi as,
soci ab phabkicidadditenger d@ieds a. 25 30

=

5. A pharmaceutical composition comprising a compound according to claims 1
to 4 or a pharmaceutically acceptable acid addition salt thereof and at least one
pharmaceutically acceptable carrier or diluent,

15
0. The use of a compound according to claims 1 to 4 or a pharmaceutically
acceptable acid addition salt thereof for the preparation of a medicament for the
treatment of affective disorders, such as depression and anxiety disorders including
general anxiety disorder, social anxiety disorder, post fraumatic stress disorder,

20 obsessive compulsive disorder, panic disorder, panic attacks, specific phobias, social

phobia and angoraphobia.

25

30




