. *WD 03/ 055873 13 June 2006 1 Am noi ndane derivatives as serotonin and

nor epi ned¥? PHESE3t ake i nhi bitors The invention provides novelumimgogi ndane
derivatives which are useful in the treatment of affective disorders, such
as depression and anxi ety disorders. Background of the invention The

conbi néd effect. of serotonin reuptake inhibition and norepi nephrine uptake
i nhi bi ti SHPReMage derivaiivesassepptopiandnerepinephirinetupdakssindibitarspounds such
~as Dul oxetine (Wng DT « Dul oxetine (LY-248686): an inhibitor of serotonin
and noradrenaline uptake. and an anti depressant drug candi date Expert

Opi ni on dhe inventen pryaides navel BminsindARIRYivativdd wiithlart @8GH1 @mnde Venl af axi ne
(Khan- A, bre: L&ﬁf dql ph- R Venl af axi ne i n_depressed outpatients
Psychophgjfzﬁﬁjcem% elgg]‘t}? g’l‘ggﬁr‘}lers( T%?gll")s dspression andiapxiety disopiessent i nventi on can
provi de novel conpounds whi ch possess the conbined effect’ of serotonin
reupt ake_i nhi biti on and norepi nephri ne uptake inhibition for the treatnent
of af f eBarkground of ge mvestimh as depression, anxi ety disorders including

general anxiety disorder, social anxiety disorder, post traumatic stress
di sorder, obsessive conpul sive disorder, panic disorder, panic attacks,

Aot Aapoc o RGP D Al fore BRI el onpound
havi ng t F8ibifien oruflepressrngs pepipied iRtEnivh kst BADEEREZULR adune 2006
PCT/ DKO2K08 ddne (Wong DT : Duloxetine (L'Y-248686): an inhibitor of serotonin and
noradrenaline uptake and an antidepressant drug candidate Expert Opinion on
Investigational 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




2 wherein Xis -0-, -S- or -CRAR5-; Y is -CR6R7-, -CR6Jt7-CR8RO- or :
-CR6=CR7-; or X and Y together forma group - -CRA=CR5-, on3GR4=dgs- CROR7-;
and U i sW@®03/05583 or CRIOR'; or 10 Xis -0-, -S- or -CRARSprcTaKh2¥0sasd U
together forma group CR6=CR7-, -CR6=CR7-CRIiOR'-, or-CR6R7-CR '-; or X
and Y and U together form - CR4=CR5- =CR7-; 15 R and R2 are independently
sel ected fyom hydrogen, Cl-6-al kyl, C2..6-al kenyl, C2.6- - alkenyl,
CS4-cycIo‘5 “?{W‘ or R and R2 together with the nitrogen, to which they are
attached, forma 3-7-nmenbered saturated ring optionally containing one
further 20 heteroatom R13, Rl4, R15 and R16 are each independently

sel ect ed Xio@hylirawg6RRual ogen, cyan, nitro, Cl4-alkyl, C2-6-alkenyl,

C2.6-al k |, c] seyGhkoal kyl: .25 R is_hydrogen, hal ogen, Cl4-al kyl or
cyano; R?Y%@G?%%Fé,ﬁ%f)ﬂégﬁ" -Ror % raad datagethariEpanalgionpy sel ect ed

from bydroReTri Gy CR4ACRPICHR73Q,q" an acid addition salt thereof; WO
03/ 055873 13 June 2006, 3 A secdnd aspect of the present invention provides

a phar nacléi&‘t-iQ:al—SconﬁBé%If;on conprising a conpound of fornula | or a
pharmaceutically acceptable acid addition salt thereof and at |east one
pharmaceutically acceptable carrier or diluent. A third aspect of the
present ipavention provides the use of a conpound of formula | or a
pharmaceutically acceptable acid addition salt thereof for the preparation
of a mnedicanent for the treatnment of affective disorders, such as

depr ggsi S@isa-ﬂ)g, 305k -%ﬁ"Rs—; 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:




_:disorders including general anxiety disorder, social anxiety disorder, post
traumat i W0 8305688 di sorder, obsessive conpul sive disorder, 1Pame200§ Sor der,
pani c attacks, specific phobias, sochJ phobi a and angor aphobi a. There may
be provided a nethod for the treatnent” of an effective di sorder as

menti oned above in a living animal body, including a human, conprising

adm ni stering a therapeutically effective . amount of a conpound of forrmula I

or .2 _p[l_a?rmoemamea! ‘bfyhei[??@@it?hﬂeﬁticgpb%vﬁ@gbtdhﬁﬂnﬁhﬁﬁ B&ﬁrr@&;gsénDe: al }e?h |
escri l - \Y | cQraln 0O one eclitli e iLpent o e
i nvent Por?,gmgﬁ %%QEP+Q°US IOE%%&F&SWP AT “t-lcgi@&ﬁ%???aﬁ?l%%—lgﬁéﬂﬁgnor

- CR6R7- CRaiRgicreofand atiiensf ono pnahbentisglBeidcbitaBRadicrBALiIMNtt he 1 nvention, X
and Y and U together form -CR4=CR5-CR6=CR7-. Preferred conpounds according

to the i AMRRY kJecBd®he present invention ides th d of fi flatora
Trans- ( 3- enzog[rﬁ%, 3] . di 0F>)<ol -5-yl t| ndgFlo-vl -e3S/I )edtljsr?eotfﬁﬁoglﬁ‘no%%, ot formd

G s- ( 3- BERFGIaEe|glly Reneptabla adidhaddition yal) tiereef foy ianpreparatidis afs - ( 3- Benzo[

1, 3] di RLTAvA ey -1- i et hyl am . ]
G o (3 phiraipbin) B Aokl AR SR i afgossion and amvity
Tr ans- ( 3dienien] ihcliitig@eatrabantlicty Adkrdek Mc?aﬁ&x%}é{clﬁt?n@e%?der, post traumatic

G s-(3-Benzol.1, 3] di oxol - 5-yl -i ndan- 1- y’|-)et yla
Tr ans- ( 35%SH Apiden|absessiye compulsivepdisortder, pynie disgidanipasic attacks, specific

gS/sb(Sgéggﬁ%%;rs}%%;pgé%?gﬂ%g&rgﬁ% -ia%-yl ) met hyl am ne, 13 June 2006 WO

(+)-trans-(3-Benzo[ 1, 3] di oxol -5-yl -i ndan- 1-yl ) di met hyl am ne,
(-)-trans-(3-B enzo[ 1, 3]dioxol-5-yl-indan-1-yl)dinethyl am ne,
(+) - ci s-[Bresry 6p plovBlediaorethed foy lthe thetimerdt-of b difediB WisBrich8s

-)-cCis- Band ' - 5. ' -15.vl ) di net hyl am ne, 5
gl'r Zin S I ( 3#1%%_n zo| %BéT%ﬂlﬂgd!xW% al)gi’l fr}'alh Ré%qﬁ'{ﬂéﬁg é?‘hgﬁanms% ne,
G s- ( 3- BelminjsterBigai thamperBicylly efféativelanydubt 6f AYdmpRdNIrfBh®Ie I or a

' 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,




G s-[3-(

2', 3- Di hydr o- benzo[ 1, 4] di oxi n- 6-yl ) -i ndan- 1-yl ] - di net hyl - ani ne,

Trans-[3-(2, 3-Di hydro-benzo[ 1,4]dioxin-6-yl)-indan-I-yl]-disggidtgsanm ne,
C s- Di et hyl - ( 3- napht hal en-2-yl -i ndan-1-yl)-am ne, to

Tr ans- Di wa ¢3055873- napht hal en- 2-yl -i ndan-1 -yl ) -am ne, PCT/DK02/00873

Ci s-[3-(6-Chl oro-benzol[ 1, 3] di oxol - 5-yl4) -i ndan- 1-y| ] - di met hyl - am ne,
Trans-|[ 3- (6 ChI om benzo[ 1, 3]dioxol-5-yl)-indan-1-yl]-dinethyl-am ne,

G s-[3-(6-Chl oro- benzoi) 3] di oxal - f/?-lndan 1-yl]-nmet hyl -am ne,

Tr ans- [ 3- ((fbtr@wr@r%e%aﬁ 3]dioxayl-§iyixflansl-y)imetlademirey | | - net hyl - ani ne, 15
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20

25

30

t 1951 yl)-met hyl -am ne and

t| orrer (%I%«%z@?n@ﬁ{n% g%%i%ic%h gy-zdf“"“ﬂafa TlrPtlleyl )-net hyl -am ne or acid

(sptis3-Beare[d{3]dbxolSgttilndiy) dmkogtmingans fl uoro, chloro, brono
0.The termCl 6 alkyl refers to a branched or unbranched al kyl

i rrgs-ﬁ%ﬁmlib ﬂ@OX(ﬂT&YIC@ﬂ%#YWYlﬁ@F@m ve, such as nethyl,

“]'1951‘%?% ?n%ogfs?@'&xo )P 1%{)% eny?thand(@ yleé&ﬁi}%” and

\EEY3 Béml[g,l?@dlexﬁl:ﬁ}jil-@ﬂm%(l]lﬁhylﬁgethﬁrl-my\ﬂ to six carbon atons
%%-E;{e doubl e baond and triple bond resi))ectlvely,. such as ethenyl,

¥imsheprol Ll digyingt-yl by ethykap@en C3 s cycl oal kyI

C K LS 30 to eight
U PRISSHB o B Xl Spppakg Sy il 30 (0 o g
ﬂls-Dhﬁethyh(s-ﬁﬁiﬂﬂlaM@@MﬂﬁﬁaZﬁ) Eﬁiﬁd;)KOZ/ 00873 5 R and RZ may
the rog ogmto which they are attached forma 3-7

fgﬁ‘ﬁr‘igb Tqa?ﬁwéﬁpeam‘wgmbhé’ PAGer het ercat om such as

| {id Qi@éﬁu hol i nyl,

hbcl) Fﬁ?ég%&gk’éze gg;{%ﬂﬂgﬂ@%ﬁyg 0 o¥g£aﬂ|51{n§’ acid addition salts

Jrans- [B#(é-@hiumnbmn[1a3]d1dxhb§q1)fmdamﬂ-y1]vduﬂcthm4aaﬁn¢, fumaric, benzoic,

Cis tﬁc—fg-ejnl%i'o-%)ér?zlg[f 3]&) oxolfg?ylgl-};l i-l Ce¥l|13}1-camine,

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

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.

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. '
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

“to eight C-atoms, such as cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and

cyclooctyl.




met hanesul f oni ¢, ethanedi sul fonic, acetic, propionic, tartaric, salicylic,
citric, gluconic, lactic, nalic, mandelic, cinnamc, citragopiLropgspartic,
steari c, Weed3iss876, i taconic, glycolic, p-am nobenzoic, BRI G00873
benzenesul foni ¢ and t heophylline acetic to acids, as well as the

8- hal ot heophyl | i nes, for exanpl e 8-brdbnot heophylline. Exenplary of

i norgani c_acid addition salts according to the invention are those forned
wi t h hydRbaird BF ey tégethicovithnthe nitigbs htehtto whibh 8byare #heBRhRihG 2Ad nitric
aci ds. Theﬁngci additjon salts of the invention are preferably

phar mac eRFmReredyneantiopaliyrentaining ene Hirthen hoferoatomp suetvss aziridinds. 15 The

conpoundsg, ﬂfiin;rhi \ ' : ' ' in sol vat ed
formse w teh p émggﬁ}%?ﬁ%?qg%%gﬁrg%?ﬁﬁé’ﬁerﬁ%ﬁos%gﬂﬁ]gﬁ%\%?%?ﬂ et hanol and
the like. The solvated forns are consi dered equivalent to the unsol vated
forms f th urposes of, I.s inventiqgn. 20 Some of the conpounds of the
pr esent Oﬁﬁ?élﬁﬂ%’o?fp %%?W%?“r’;déaﬁﬁﬁaﬁ Sarcfféﬁp?qsém@ﬁa the jepentiop apihasssfoanedt in t he
form of 8RERA&C, (fRrSric ARaRH; 82@5 0L, diast er g davention

i ncl udes all su?:’h |so(r;r’ers glﬁ’ anrgmh%&cggﬁéso%ﬁ(gﬁ%@?ﬁ%ﬁ%&%@g& acenic

m xt ur esmethandiuenic cetharedisulfomicrectic podpienic, tattarid, Balioyfit,ioitpie, ant i podes by
known methods, .for exanple, by separation of diastereoneric_ salts thereof

with an SRTaniGIasHe S dnandelic, cinnapnie, cHEACARICHAFPERIS, BpATice BAlMitiaact i ve ani ne
conmpoun r M taﬁﬁﬁ%@]g ANl ent
I nventi g%aﬁbé%%, @2{3@&8 a\rﬁ%ﬁslo e\?lggl@f%?o elrr %18%?@1 anﬁ%@g&@,ﬁe%&% g., by
f r aciVi oregidscas/welhbs theS-hadothedphylinos, for exdnaplt B-dr@nothesphgiiimt es or
canphor sul phonat sal t.s f.qr .exanpl.e. Anaqt her nethod, for resolving

Ay 3}&’%?}11? aaf a %PP%@%@@CF%I e e FBFHORAERMOHr aphy on an

racemat €€

opti cal Ifymaed WitB hifdochbric 1Ry doiRsma) QNG Sk Q%ﬁgﬂ @873 6 The
conpounds_of the present |1§}</ent lon may also ggl ’resg veg%?/%{[t e formation of
‘acids. The 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.




di astereoneric derivatives or by enzymatic resolvation. Additional methods
for the resolution of optical isoners, known to those skilljgduhdddee 5
art, may be used. Such nethods include those discussed by J. Jaques, A
Col | et amdO83/0381%&n in "Enantioners, Racenmates, and Resol ptT@ES%/m08IDhN
Wley and Sons, New York (1951). QDti6caIIy active conmpounds can al so be
prepared fromoptically active starting 10 materials. 15 The conpounds of
t he |nvent|on may be grepared by. 1)- A kyI ating an am ne of fornula I

with an alkssampdmds e @@mesemt ipvRntignanay also preselvedhler biefomationof>, R13- 16

X, Y and r .S a |l eaving group such as
hal ogen, #%%éﬁa}?lengpg %F%y%an&gﬁgkvtaflv% al kyl ati on of an indane
ket one of formJIaIvath an amne of formula I'l'l: WD 03/055873 7 R13 Rio

R15 (V) (A wherein R '6, X, Y and U are as previously
defi ned; d@%l e angthedsLar @sésﬁomoafofmhmluwmwlmnwaﬁp &wmhﬁ@d idheul a 111

er Skt gty IR el Bl Ras nonla @Rl fisdiforPt. S RHAYCAR bReg: 10 13

J u ne 006 .
Wilen in “Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New

York (1981).

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: |




The al kyl ation according to nethod 1) is conveniently performed in an
organi ¢ solvent such as an al cohol or ketone with a suitakheu,hoidosng
.point, pwalesgsesrs in the presence of an organic or inorgﬁgltlﬁ Pﬁ(?ﬁ?s

(pot assi um car bonat e, diisopropylethylamne or triethylamn ne}( at reflux
tenperature. Alternatively, the alkyl ation can be perfornmed 15 at a fixed
tenperature, which is different fromthe boiling point, in one of the
above- nentioned sol ventsR&® in dinmethyl formam de (DVF), dinethylsulfoxide
(DVMSO) or . N net hyﬁlgyrrol din-Done (NW), preferably in the presence of a
base such as those enti ohed affjove. The al kyl ating derivatives of fornula
Il have been descri bed T i ature (e.g. Bogeso, K P. J. Med. Chem
26, 1983, 935-947; Bogegb gt al. J. 20 Med. Chen. 28, 1985,
1817-1828; Sonmer, B et Chen:. 55, 1990, 13 June 2006 WO
03/ 055873 PCT/ DK02/80873 § 4822-\4¢ ang referencespeitgd therein) and the
amnes of fornmula Il are ' come

according to method 2) isRBerfor

|y ai l abl e. Thg’reductive al kyl ati on
standard litergature 5 nethods. The
reaction can be perforned in one step uHder standard Heductive ani nation
conditions using e.g. sodium cyanoborohydride or in two steps, e.g. by
condensation of amines of formulB)I 1l wth a reagent (@ formula IV foll owed
by reduction of the resulting imne with sodi um cyanoborohydride or sodi um
bor ohydri de. The ketones of fornmula IV can be prepared as described in the

literatul enpll. p Bpges P d. Chern 6. 1983, 935-947; Bogese,
K. P. et g@eﬂe?n Rd.R’gent.’gﬁdE%%fﬁmufgfeﬁ,l mer, MB. et al. J
Org. Chem 55,1990, 4822-4827 and references cited therein). The epoxide
openipg 3 cor gj?n%nto met hqd g% is convenient|ly perforned in an organic 15
sol veht 3lich a®CULEANCREFGe gbiarmyly ¥ vwillan argine pE famlaBling an excess of an
amne of formula Il at reflux tenperature. Epoxides of formula |V can be
prepared by nethods described in the literature (e.g. Ghosh, A K et al.
Synthesis 5; 1997; 541-52&43 Palnmer, MJ. et alL; 20 JChenz. Soc. Perkin Trans.
1, 2002, 416 - 427)1:.{14

- 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,




The pharnmaceutical formulations of the invention nmay be prepared by
conventional nethods in the art. For exanple: Tablets naylgq,é,&rmr ed by
m xing the active ingredient with ordinary adjuvants and/or diluents and
subsequeRged ¥/’ €ssing the 25 mixture in a conventional pdahkeidosg
machi ne. Exanples of adjuvants or diluents conprise: corn starch, potato
"starch, talcum magnesium stearate, gélatine, |actose, gums, and the |ike.
Any ot her adjuvants or additives usually used for such purposes such as
col our i n@g8224827 ouiid NG ferentee Setedatlicvdif) ind. iR anlifesu Edffpmald ded atdhat t hey
are conpatible with the active ingredients. 30 Solutions for injections
maybe pr épEaciplly ayalable;i ng the active ingredient and possible additives
in apart of the solvent for injection, preferably sterile water, adjusting
the solution to desired volume, sterilising the solution and filling it in
13 June 20R6GeNiRr3/MoAdTch RebrddOR Hethod 2 is peifobh&l Byrplahdid Qitersfusd S.  Any
suitable additive conventionally used in the art md%lz}:,be added, such as

&

toni chty metkodss Ther seastiomioapebe Paromesd darmns, step cunden stadardnsrdigiye al
cocbr dancltffSh dqhabidr e 60 St W adlSh B SRR M E g By

for 5 exaopdehsaiionl b amindshel fobmmaolll withl &irSagentpf Ubmsula T Witlosvedshy ups,

etc., or parenterally in the formof solutions for injection. For
preparin Hen cohpys; teyHEE Rmso Flhetodiumg n ipnobprobldids or$odigm ysed,
and any : @t I | i 81 k-l or
ot her  addryaae 11 RctoncB08 SRR 1 EAIYd fbfarclla; dERBe W BUADS D
conpadindse.gf Bogeze] KRNI bled aCheradd6, ioSE cOR304T BopdsedBage dlodnMed

cont ai ni said c n i n_an amount of abqut 01 to, 100 . t ot ak
daily d&%em™ %gds?%g}) f@ﬁﬁ”ﬁ%&?’ﬁ}?@é\@- ehlodt Vog-(frem. §%01$P3’; 4%“%&

pr ef erabbﬂdmﬁ & -ched nmg of the active conpound of the invention.
Experinmental 15 Ql'hec go%eéﬁﬁ)ds of the invention exenplified in the follow ng

have been characterized using the follow ng nethods:

The epoxide opening according to method 3) is conveniently performed in an organic
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




Melting points were determ ned on a Buchi B-540 apparatus and are
uncorrected. 20 Mass spectra were obtained on a Quattro Mp3¥mseygicem from
"~ VG Bi ot e®¥) 07938873s | nstrunments. Analytical LC-MS data vverpd;@kg%{@@% on a PE
Sci ex APl 150EX instrunment equipped with IonSpray source an | madzu
LC-8A/SLC-1 OA LC system The LC conditions (50 X 4.6 nm YMC ODS-A with 5
m particle_size) were |linear gradient elution with

wat er / acetgableampalasior vial Anycettatde additivd Oiveieha09 uséDindhe art may be
vvater/aceédagétri I e/(itqrif.l uor[ﬁ_fceti c acid (10:90:0.03) in 7 mn at 2 m/mn.
Purity was CoGSPE 7 BIFPEHS: DLeservagvess pntigyadants, efcace (254 nn). The

ret ent i orTHd piadmiVenféA coﬁﬁg@ﬁﬁmtjﬂg ﬂ#ﬁéﬁﬁﬁﬂﬁwﬁﬁ"ﬁt&é’ - N&- separ ation

was perfaqrmed on the sanme  instrunent. con I'ons nm YMC
QDS- A wi ti agcardgnge trith isshvestion weayeel ddmmistegrddsl fytsuithblt ikdute, Wi h

wat er Lacefonitri rixfl.uoro tjc acid (80:20:0.05) to 30

wat er#ace on Eerqr%@iqt?zﬁf%%@g@; cCaRERLgS, PgWGSESOS IS, BiS., BT prnenteraly | 7

mLJmin. i ded fofif of 68Muli6kd foP i fggédzﬁﬂ b ion. 1H

NMR spectra vve_reor ecor ded a?u%%%gfljg& Onggﬂﬁcﬁn@éﬁ%@%}@%g@ 500. 13

MHz on aKBPWRAR tipRXt H0P be Dead; andamgthheithavcofically 4c08ptAte Bhrriefs, diluents,

di net hyl : | 3 J 2006 03/.055873 PCT/ DKO2/ 00873 10 (99. 9% D)

ver e use%yélé%)égsldo eoﬁeg.aﬂ% L Ysgnithg art gy begsed-ence st andar d.

Cheni cal Covédientty, eheooRidai@ofbie BREMTGH HESdmINE: 'iﬁﬂ@étggsagﬁ'?@%i’ lations
t, d=doubrl et

are used for. multiplicity of NMR signals: s=single t=triplet,
q=qua? t efontaiping saii eqmpoundsispaneamouid ofighduit 6.0d dulil@ g, Mhsdstulalatiyt ri pl et

dg=doubl 1 t=t ripl of r.plets, mul tjplet, b=broad. NWR
Si'gnal's. CoPRUbEy b Lhi G rurgh 0 et sndmodmeombliMom fikipeq.

Cont ent 60 nvypdiihe hetivergoaipdlhd Sfthe dvRatagds was determ ned by Karl Fischer
titration. For columm chromatography, silica gel of type Kieselgel 60, 40-
60 nesh ASTM was used. For ion-exchange chromat ography, the follow ng

mat eri al E“ﬁ@ﬁnﬂﬁﬁﬂ SCX-colums (1 g) from Varian Mega Bond Elut(r),

Chr onmpack tat . . 10 220776. Prior to use, the SCX-colums were
pre-tonditioned with 10% solution of acetic acid in nmethanol (3, nL). 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




Exanpl es Preparation of intermediates 20 A. Al kylating reagents 3

Ami no- 1 - (benzofl 3Jdi oxol -5 yl)-1-cyan-JHindene- 2-car boxyl1 ¢ RGigds Met hyl
ester A mxture of 2-chlorobenzonitrile (12.3 g) and

benzo[ 1, Rlssed735-yl -acetonitiile (10 g) in dinethylforgemeededa M) was
added with stlrrlng and cooling in an ice bath 25 to potassium
tert-butoxide (20.1 g) dissolved in dilfrethyl fornanide (50 nL) at such a
rate that the tenperature did not exceed 25 C. After stirring for 0.5 h,

et hyl  c90m% B) efcaé tsedlal sdivents\BMSadsiated Bs ihferidl Fefefince kiahdirdg stirred for
24h at it, the mxture was poured into a mxture of 0.1 MHC (200 nL),
hept ane (Ehemicyl shifis are gxprepred @s ppe velues; The foligwingrabbrayiations areasedior and

V\rrlie_‘)Sh;? 19 o?%“éﬁlpﬁg%é‘f’ ﬁ%@\mé%a dessiniptet! Pldd G, Hrifiiet Q-Fhin@ g -REREANE (2 x 25

benzo[ 1, 3f-ehicpeg|dd>dyhble dsuﬁeod%ouﬂémc@dg@ddwwquaﬁeawwtdfy| ester. 13
June 2006 WO 03/ 055873 PCT/ DKQ2/ 00873 11 (Benzo(l
di oxol- 5- 'Rﬂp iy, mapuitiplelnk=broad. NMRsigls corresponding to acidic protons are to

st o ”?io"’%?%%éﬁaceq%dé@? b R A SRR OB oo

sul i bri c Eail #istR& tl&a)xon@l@oraﬁﬁ&m whrbinasatgmphy,r@hahgdl pPiype Kieselgel 6@, 401 xt ur e

vvas heat e 10 C for cooled to it, extracte V\nthtoluee(50+10
H%bmﬁﬁ m‘@asw(eé Iz"orﬂe@reml}mg%szhrpa)@maamz thegolowing mai sodi um

hydrOX|d | c acid,
extract engm t ue@?%ﬁg)%ﬁ%m gﬁg&fiﬁ aﬁrdﬂ%ﬁ%‘%ﬁ%at ed
carbom. ReGYAIPHYT 16 Hise, iR SEXobRME WY pe- cdhdltloned with 10% solution of

(benzo[ 1, 3] di oxol - 5- I) 3- 0x0-i ndan-1-carboxylic acid. The acid was :
subsequeriPic aad gewsteaeh(Banbd by heating to 100 C in N-methyl pyrrol i done
(15 nmL) for | h. After cooling, the solution was poured into water (40 nl)
with efficient stirring. Filtration, washing with water (5 x 20 nL),
dissolution in ethyl acetate (40 nL), filtration through activated carbon
and renmoval of the ethyl acetate gave 80% of 3 (benzo[

1, 3] di oxol -5-yl)-indan- | one.

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.




15 G s-3-(benzof 1. 37di oxol -5-yl)-indan-1-0ol Sodi um borohydride (1.5 g) was
added in portions with stirring at 10-15 Cto a solution Q8 June 2006

3- (benzowio &ebsengol - 5-yl ) -indan-1-one (10 g) in a mxturep ?fnﬁﬁ?ﬁﬁﬂi (75 20
nL) and di met hoxyethane (75 nmL). The nixture was stirred a 1 h and
then evaporated in vacuo. The resultilhg oil was treated with water and

di ethyl ether, and the organic phase was separated and washed w th water
and 0.1 mmvaporat ed in vacuo to give

ci s-3- (benzo 1, B]Ploqu ) -1 ndan-| - as a brown oil (10

5- (3- Chl $-aping Bém%q[wi@pm&a‘i-ﬁl IFhY@WIHﬂM@ﬁTQd@ﬂé %E)lcldas added

Z“.thsﬁhél%bm?ﬁéﬁ?éf%#@ i 434130 B e Bl 00, 0% a9 ane (300

nm.). The subfiuxitacid (Mmls)twasraadeawmtsnfrﬁr giammifh%ahﬁiwfeewm&ashed
twice with ried 30 (MgSH4) and evaporated In vacuo to give a

quant it at/d y&épﬂg@f cepledstoghexiragtedwith tolucne (58 ¢ i )3y ashed wiith wateran oi | |

Ve 5 SES LR RSP B i ISR £, 13, 2ume 2008

i nventi oracﬁlﬁed)wah tohcentrated hydrochloric acid, extracted with toluene (25 + 10 mL),
trans- (3 oflé1I xol - 5-yl -indan-1-yl)dinmethyl am ne gl) and ci s- B-

Benzo[ 1, '}?"&‘}F‘j aiiAted Cgybog; Rl@fl‘h‘gﬁ‘ll aﬁth&véelzlyn%gaﬁ%w bf
5-(3-chl éﬂz’&fiﬁ diox%'l ﬁ?@%%&@iﬁé@h@l&%l@& 1A ug’rﬁ%]’c or 16h.

di net hyl am ne i'n et Ssteel au

The rtoxt lﬁeearbwqdated;byédamyodmmrmmmethﬁpmhdon& (165 ey fdiluel vdter di ssol ved
in diet hyI her, and 10 washed th vvat and 2 N NaCH. The organic phase
was dri edoPHg s O%WW@%M“‘E}/‘%@? aal) with sEhigentshiringeFlEaiatie was

purified v%hfn%@ﬁthﬁ@ﬂ'e?f%&ngh&ssd;?l&hh Pﬂ@%eﬁé'(@@nﬁ)gﬁﬁqﬁ&?t el uent: 1)

et hyl acet at e/ 'hept ane and
_ through actlvated carbon and removal of the ethyl acetate gave 80% of 3-

(benzo[1,3]dioxol-5-yl)-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.




acetate/ethanol/triethylam ne (90:10:4) to give the crude products as cl ear
oils. 15 Trans-(3-Benzo[l, 3l di oxol -5-vl-indan-I-yl)dinet7iyiamendosl) The
slow el uting conmpound is the trans isonmer (3 g). 'H NIVR (CDC13): 1.95-2.05
(m 1H) ; wd &skgrs 611); 2.60-2.70 (m 1H); 4.40 (m 2H) c51’/19ﬁ02(10?)s732"')

6.55 (m 111); 6.65 (m 1H), 6.70 (in, 1H), 6.95 (in, 111 7.25 1H),
7.45 (in, 1H). The conpound coul d be é%)nverted to the fi unarate salt from
et hyl 20 acetate/ethanol as a white crystalline conpound.

G s- ( 3- BePeeplata@idoptie!co ndfgfte invéntibpret hyl am ne (2) The fast-eluting
compound is the cis isomer (1 g). 1H N CDC13): 1.95-2.05 (m 111); 2.30
(s, 6H); 2.60-2.70 (in, 1H); 4.10 (m 111); 25 4.45 (in, 1H), 5.90 (s,

21); 6.5L5[§£ I’]eI—Ql 6.65 (in, 111), 6.70 (m 1H), 6.95 (in, 1H, 7.25 (in,
111), {Br#) 111). The conpound coul d be converted to the fumarate salt
fromethyl acetate/ethanol as a white crystalline conpound. The foll ow ng
corrpo;%nds 3- 14 were prepar ed zlinal ogousl Y, HPLC-reitentlon time and 30

purlt BN s P ENE (& 14 v

yl)dietli
yl)dieth 42 g

Trans- ( 3B& m&iu?cc BI &(Mblordﬁn&dml-mj&i&nﬁo[yb)] dibhyle @i Ngn@d(78)mL 6F $3%3

Benzol L, S eibaine s y'%q%i&f R Wi sieel qugelave Lor 16h. The mixtur

enzol 1. 08 vt s orned vt WA StIE waY WRENDA i eyl b (2
G s- (18- Bewmh[sd“@l}adﬁalmtﬁnd&/N Namar‘il?lfe orkanie phase wae idhiyd (rmagresiufil 4)

Trans i é%ﬁahg e&eﬁén%fé’;&&éa Vot B0k AR S PR 0 A GRS RHRA - i o
16 G g 0 T
(16) & ﬁﬁ% i b Zafyép§ aﬁgﬁnl)?eﬂys(l)dcea%eﬁ %EXS@Q@)%dQ}th rans

D net hyI -
asetate/ethanol/methylamme (90:10:4) to give the crude products as clear oils.

15 Trans-(3-Benzo[l,3]dioxol-5-yl-indan-1-yl)dimethylamine (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)




Ci s-[3-(6-Chl oro-benzo[ 1, 3] di oxol -5 yI )-indan-1 yI ] - di net hyl -am ne (19)
Trans- [ 3- (6- Chl oro- benzo[ 1, 3] di oxol -5 y1)-indan-1 yl]-di nethylinapigee (20)
G s-[ 3- (®Wodsmkar9- benzo[ 1, 3] di oxol -5 yl)-indan-1 yl J-rnet 21
Trans- [ 3- (6- Chl oro-benzo[ 1, 3] di oxol -5 yl)-indan-1 yl]- mat]m‘]{ lgér?l’drqgn 15
ConpoundRetention time Purity % (W) Burity % (min) (ELSD) 11 8885. 1899 12
21.993.9299. 26 31.8399. 2599. 72 41 8795. 8599. 69 51.5810095. 80

61. 7386. %9&-(643&&01719%5@@99- 5: D%he 131- 8378.398. 1
141. 8981(2@[ 151, 7378. 199. 61 68 92.7 172.1092.599.8 182.1092. 899. 9
192. 0875 Gaf3-Benasf1 ébé@d@‘gylﬂndqmle@g%yMn@@zz 0086. 897. 1 231.8382.499. 1

24 1.877 6’?31%8-(353;&9}’ £3 ﬂizoxol—.‘i—yl—mdan—] yl)methylamine (7)
Cis-(3-Benzo{1,3] dioxol-5-yl-indan-1-yl)methylamine (8)

5  Trans-(3-Benzo[l,3]dioxol-5-yl-indan-1-yl)-ethyl-methyl-amime (13)
Cis-(3-Benzof1,3] dioxol-5-yl-indan-1-yl}-ethyl-methyl-amine (14)
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




13 June 2006 WO 03/055873 PCT/ DK0O2/ 00873 14 Exanple 2 + -traits- 3 Benno 13
dioxol--5- 1 X- Y -indan-1- | dineth lamne 9 and - -trans433one 2006

Benzo[ 1, 37di oxol -5-yl -i ndan-1| -vl ) di net hvl anti ne (10) Conpound 1,

trans- ( 3waeawesgs3] di oxol - 5-yl -indan- 1-yl ) di met hyl ani ne, ted to
resolution by chiral HPLC using a G |son SF3 supercriti caﬁ?ﬁ%‘gﬂsﬁc

chr omat ogr aphy syst em equi pped with chi*ral cel OD col ums (4.6 mMm x 25 cm for
to analytical and 10 nmx 25 cmfor preparative runs). The particle size in
the colums was 10 m A solution of conpound 1,

trans-(3-benzol 1, 3] di oxol -5-yl-indan-1- yl)dinethylamne, (1 g) in nethanol
(1 nml) ted in 40 L portions on a preparative colum. The col um
was el uted with carbondi oxide - nodifier (75:25). The nodifier was
2-propanol with diethylamne (0.5% and trifluoracetic acid (0.5% . 15 The
fl ow was iﬂMMMZQﬂ ﬂ@hc@&iﬁﬁmmﬁ)cﬁﬁb&h@%kzﬁé\(%ﬁdt(nlt&ﬂﬁf@d by UV-
detectjon,( ).. iCct i 0 s_contal ning the separate products were
pool ed” antF=&{rapd yeindans{yldpmetlylgnize MW enantiomers 9 and 10.
(+)-trans-(3-Benzo[ 1, 3] di oxol - 5y|-|ndan 1 yl)dinethylamne (9): a = +14.0
(conc. = 20 1% in Methanol) (-)-trans-(3-Beitzo[1, 3]dioxol-5 yl-irulan-1
yl ) di net h(}pmmwullmps{&smquys]amobs-yhndaﬁﬂm)me thatihihe Fvanpl e 3 25

s A LB Rl

cis-(3- beémg,ﬁﬂto % P%I}) ct ed 30 to
resolution by c |ra? ?—%PLC g a Glson ggg&gﬁ%gr leﬂggﬁssa%ﬁgk‘

chr ond og%@bﬁ@a@dﬂ&mamm@pmlfomptdpamhw nins)eﬂﬁﬂpaﬂiclﬂmse ikh6 caltinis 25 cm f or
anal yti cal ‘

aﬂfjpm A solution of compound 1, trans-(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
{)-cis-(3-Benzo[1, 3] dioxol-5-yl-indan-1-yl)dimethylamine (11) and (-)-cis-(3-
Benzofl1, 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




mm x 25 cm for preparative runs). The particle size in the col ums was 10

m A solution of conpound 2, 13June2006
ci s- ( 3- by odsiss@Bdi oxol - 5-yl -i ndan- 1-yl ) di et hyl am ne, WS%OOG WO
03/ 055873 PCT/ DKO2/ 00873 15 g) in net hanol (1 nm) was Il’lj ecte n 40 L

portions on a preparative colum. The 3colum was el uted with carbondi oxi de
- nodifier (75:25). The nodifier was 2- propanol with diethylamne (0.5%
and trifl yimaetianol@iml ﬁa&ﬂﬁecte'ﬁhﬁtlf)' QVhopBSns'ch 2 9@&% "I%E

) blv det ect | onp 10 nr\jﬁ’tl fract i ons

Fraction coI | ection was triggered. y
cont ai ni ng® W%’é‘b@lﬁ@déﬁlﬂ?w Nigs -emodificr (7 ﬁamdﬁieedrasﬂ- vacuo whi ch

gave the nd Z -5yl -indan-1
yl)di met h??@mlﬁl P‘gﬁ?"’%’&ﬁ% %3%{;@@1%&%&% R;‘@t(ﬂiégflﬁiﬁel W¥as189
(-)-cis- ( 3Betiaof 20 Bipdi PrseliorbotlietictpRasliripl I }ﬂ@a 4.4
(conc. 1%.1 n %tﬁdgﬁol ) The follow ng cozr:rl%gu \X‘gir%ﬂ%ré Th*

anal ogous |f§acttor(sppn@,u§ng QleB@ parafe pradugtsoxat poyled |andl evdpotatsd Jn-vareddryhichnxi :

(23) 15 (gh fgh]@efx ﬂhgxol S yl-indan-1 yl)-nmet hyl -am ne (24)

Phar macol 0gl cal test |ng ounds of the invention were tested in well-
recogni sed and reliable tests 20 The tests were as follows: Measurenents
of VH noradrenal ine uptake into rat cortical synaptosones. Fresh cortex

from mal e (W-stdP-Favee [ HdixobSylindan<d-Wistimgéplansnt (10): & 32319 (soms. ss €

suppl enen nialamd with a glass/teflon honogenizer. The
honbgenat té‘?ﬁg%%a%gmrlfuged at 600 x g for 10 mn at 4 C. The pellet is

di scajded1and-4nes-3epey, 1 O A mn. The
final pell e{ml S Eomger@?&%%oé(ﬁggg@lug’yg t%;e{%'s%gwqg%fé 4%(00;{?0“ gi nal
ti ssue/ m. 1% in Meghawell} ). Test conpounds (or buffer) and 10 nM

[ 3H -noradrenaline are added to deep 96 well plates and shaken briefly.
Conposition of assay buffer: 123 nM NaC, 4.82 mMKCl, 0.973 mM CaCl2,
112 ma MEDbolloing doipoiiiils ReidiparedtaadgoiRly2 "0, 0 162 MM EDTA, 10 M

gl ucose and 1
(+)- Czs—(3—Benzo[ 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




ascorbic acid. Buffer is oxygenated with 95% 02/5% CO2 for 10 mn at 37 C
and pHis adjusted 7.4. The incubation is started by addi ng Jhihs3ug to a
final assay volume of 1 m. After 15 min incubation with radioligand at 37

C, sanpl ep as/essgisl tered directly on 13 June 2006 WO 03/ O055@FBK02/00873
PCT/ DKO2/ 00873 16 Unifilter GF/ C gl aﬁ fiber filters (soaked for 1 hour in
0. 1% pol yet hyl eni m ne) under vacuum and i mredi ately washed with 3 x 1 nl,

assay buffer. Non-specific uptake is determned using talsupram (10 p. M
final condaifilienGFNG)glashuibex Elterse(soakeidniot 0 denir a8 0.1% fpotyetigdenimine) lunder

i t d - t fo [ 3H] - 5: HT t ake 1 nt
FALcor ¢ MEEMID, A ERREREEY VL Wil 2T ARk AR R ST Shee (ke 85 o) °
excl udi ngefRrfRel Liinp t@AsSHrad(TOIEN] Fadl wn&nﬁajd%.smméﬁn@ WP RhchiRAt &4 Wit h

ImMM nialamd with a glass/teflon honogeni zer. e honpgenate is

cent ri f ugetgrence dall gxperimentsis® dopgrrespodseTurvehe pellet is 10 di scarded and
the sypernatant is centrifuged at 20.000 x g for 55 mn. The final pellet
is honogenized (20 sec) in this assay buffer (0.5 ng original

L] ssuel wltblsurTahCATHILSAET ub@ikccliy RitkoARG dbhdosodis: - T ar e added Lo

96 wel |l plates and shaken brierly. mposi tion of assay buffer. 123 nmM
NaCl , 4. 8¥hele kaiins offon3 mele Ciitar rats1 (12MR2Wyss exclnling egrehadppoate 2. 97

v NaH2P 0.162 , 10 mM gl,ucose.15.and ascorbic j Buf f er
'S oxyge ameEeRh T2 ubioed Sy R gne it fing oM SR e SaBGchor,

7. 4. The Hoffogemitzb0 The ;ﬁoﬁlbgédaﬁﬂs R¥ntedelidatt G0G Kok 20 dih aNAPCATESellepisume  of
0.2 nmL. After 15 mn incubation with radioligand at 37 C, sanples are

filtdped disgprdsdtang thmsupeimetant iscerrifuges) #28.000eg fari 55t mins The dmrbpellebis 1 hour

i assay PREOREIN BT it Akl oA HE P o R YRl TSRl ¢ 057
M final genbafies)adnidon) oM GPHREIT adfe i ided ¢ Wdedrellsplateé endnghakem beiktly.
experinents as_dose-response curve. Results of the experinents. shoved that

the conpéwmaposision afassanhufierda3 sARIaCh Aek2 mVhECLIGURE Cabh: LARmM: ¢ he
nor epi NeRRLAS Bk AR NaPAPOE 297 2% M, 8] 625 EDTA, 10 tucose

15 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 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




. 30°"'WD 03/055873 17 dains: 1. An ammoi ndarte conpound having the fornula I
5 wher ei fwo d3/053g73une 2006 10 * is -0-, -S or -CRR--; * is13@R¢2006

-CRV-CR~R?- or -CR~--CR7-; or X and Y together forma group - - CR-=CR--,

or -CR~=Cle-COR-, and Uis -0-, -S orlf"CROR'; 15 or * is -0-, -S or

-CRW; and * and U together forma group CR~=CR~-, -cWCR7-CR1IOR1 |-, 20

or - CR6R7{@mm@:CR~'-; or X and Y and U together form-CW-CR--Cfe=CR7-; 13

June 2006 WO 03/055873 18 PCT/ DK02/00873 R13, R14, R15 and R16 are each

i ndependently sel ected from hydrogen, haI ogen cyano-, nitro, d _6-al kyl,
C2_6-al kenyl , GarRnigbindayd I@%” R is hydrogen, C7.-alkyl
or cyano; 5 R4 R5, Ro, R7co @a&—ﬂg are each i ndependently
sel ected form hydrogen and

2 t
RI3 R\ /R

5
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 -0-, -S- 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;




C 4-alkyl; or an acid addition salt thereof. 10 2. A conpound according to-
claim1l wherein X and Uis selected from-0- and -S and Y3iJane BRGR7- or

- CR6R7- Ck A conpound according to claim1l wherein_X and Y and U

t oget herCnggr%%ossﬁ? - CR4=CR5- CR6=CR .. 4. A conpound accor d¥hGPEGYI8Z3 m |
which is Trans-(3-Benzo[1, 3] di oxol -5-y8-indan-1-yl)-dinethyl -ani ne,
_Ci.s‘s-(3i Be%B[Blﬁ’ 3 d;hoxo%l- 5-vyl l-i ndan- | -yl i di nmet hy: -am ne, 20 . :
Tr ans- ( 3- BBnz iddX Olarébearh indeg@mteatly bdled ~Am e, G s-(3-Beri2;0
1, 3] di oxol ﬁ y)[:- i &gﬁn@-w ) =dj et h§| -am %e%le&é@ﬁ%hﬁﬂé%ﬁ’ helégel dydif]

Tr ans- ( 3- BEH20F1s- 85 Sratalisanyl, Cogallsynyl, ghd Cetaydloalkiine,

Ci s-(3-Benzo[ 1, 3] di oxol -5-yl -indan-1 -yl)-ethyl -am ne,

Trans- (3-Benzo[ 1, 3] di oxol -5-y1-indan-1-yl)-nethyl-amn ne, 25 _

G s-(3- Ber&aﬁ[hxda}gﬁnpﬁok—aﬂarybréyada,ﬂ- 1-yl)-methyl -am ne, (+)-trans-(3-Benzo|
1, 3] di @xol - 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- B BRdi px - i.ndan- 1-vl ) -di pet hyl - ag ne,
() el o (3 Benent T o Sy - B ks nafpdicpliEsaligted frndiydepgen ana
Tr ans- ( 3- Banzdkyl; 3] di oxol -5-yl -i ndan- 1-yl ) - et hyl - et hyl - ami ne,

Gl s-(3-Benzo[ 1, 3] di oxol -5-yl -i ndan- 1-yl ) - et hyl - met hyl - am ne,
Ci s-[3-(2, 3-Di hydro-benzo[ 1, 4]dioxin-6-yl)-indan-1-yl]-dinethyl-am ne, WO

03/ 055873 o 8n RGd/-PHERAQAE él'cg:ans- [ 3- (2, 3- Di hydr o- benzo[
1, 4] di oxi n-6-yl ) -indan-1-yl]-di nethyl -am ne,
- G s- Dilfet hyl - (3- napht hal en- 2-yl -i ndan- 1-yl ) - am ne,
‘Trans- Di mgt hyl -4( 3- napht.hal en- 2-yl - i ndan- 1-yl ) - ani ne,
Gis-[3-( g-gcm of%?%%‘g’élri af?%f]rf}aiigdg alallslwl;erwna%ﬁnd Uhis pelaited fibml-Oamide,
-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,




. 5 Trans- [ 3- (6- Chl oro- benzo[ 1, 3] di oxol -5-yl)-indan-1-yl]-di nmet hyl -am ne,
© G s-[ 3- (wébeiersbenzol 1, 3] di oxol -5-yl ) -indan-1-yl]-net hyl 130ume2006
Tr ans- [ 3- (6- Chl or o- benzo[ 1, 3] di oxol -5-yl)-i ndan-1-yl]- netIFE/T"Dg%é?:’
C s- Enanti onmer-1-(3-Benzo[ |, 3] di oxol -39yl -i ndan-1-yl ) -net hyl -am ne nd
C s- Enanti omer - 2- (3- Benzo[ 1, 3] di oxol -5-yl-indan-1-yl)-methyl-amne io or-

an aci d affint 3abihvadacs : s DA ut i . C osition conprising a-
conmpound a_cco_r[gii@ngi t 0 Cl aie?rlgéq"ﬁ?lgﬁf %?f)aqﬂ% ai Xﬁgdé'ﬁ‘f:ﬁ’ggweaccept abl e acid
addi t i on ShtRimslbylddmaphithaten-2-gaistasbe])-ghmeaceut i cal |y acceptabl e carri er

or dilue 15..6. . The us f a,conpound according to clains 1 to 4 or a
. phar macelr}pi‘ag%ﬁlﬁeﬂggggéﬁ?ﬁﬁﬁaée%gﬂg‘%&f]t'VBﬁlfg%ﬁ,t thereof for the preparation
of a medi CRTEIG-CHRbroliRizoll" nt_of- echl i.sorders, such as .
depression anii(sanxi ety di E5(’) gfgggpgls X@I]ﬁgﬁmrlg%]g(ﬁ%‘gﬁlﬁ'WF ety disorder,
soci aP an'lzliaéﬁ'{ﬁ”-{ﬁ-@bk’d@bpnmw]diom]ﬁajzlbdn@hﬂeﬁ}ddhaﬁy]d@ﬁmg0 obsessi ve
conmpul si Vg dhsarder, .pani l,.sorder. panic attacks, specific phobias,
social p 183:3 3891120 fgnl%gﬁg@rﬁgﬁll%?l—%l)ggdan-l—yl]—methyl—amme,

Trans-{3-(6-Chloro-benzo[1,3]dioxol-5-y1)-indan-1-yl]-methyl-amine,

Cis-Enantiomer—l—(B-Benzo[I,S]dioon-S -yl-indan-1-yl}-methyl-amine nd

Cis—Enantiomer—Z-(3-Benzo[1,3]dioxol-5-y1-indan-1-yl)-methyl-amm' e
10 oran acid addition salt thereof,

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
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