WO 03/ 055873 PCT/ DKO2/ 00873 1 Am noi ndane derivatives as serotonin and

nor epi nephri ne uptake inhibitors The invention provides novel am noi ndane
derivati ve® estuissdr3are useful in the treatnment of affectiveubsa@@ers, such
as depression and anxi ety disorders. 5 Background of the invention The
conbi ned effect of serotonin reuptgke inhibition and norepi nephrine uptake
inhibition on depression is explored in clinjical studies of conpounds such
as 10 Dul mpmipapmngfw Pyeepterinandnorepingpne uptakednhibitosy of
serotonin and noradrenal.ine uptake and an anti depressant drug candi date
Expert Opinion on Investigational Drugs (1998) 7 10 1691-1699) and

Venl af axi Mhe (Khratierproviates aetdt amikdinddng ldeRvativesivhichxdreeseful idép essed

out patients Psych %har,na ol ogy Bulletin 199 27, 141-144). 15 The
present i HF&HIGH #ﬁ@?ﬁé@oﬁ%Vbﬁxééﬁﬂﬁﬂﬁ Oy H$%é@§“?ﬁb conbi ned ef f ect

of segotonin reuptake inhibition and norepinephrine uptake inhibition for
the treatnment of affective disorders, such as depression, anxiety

di sor der s Backgroindepfdgbabrvahtiomxi ety di sorder, social anxiety disorder

post traumatic stress di sorder, obsessive conmpul sive 20 di sorder, panic

di sorder, panic attacks, specific phobias, social phobia and angoraphobi a.

oo, oS A By P i NOR OB e n gL
PCT/ DKO2/ (uigbision on depression is explored in clinical studies of compounds such as
10 Duloxetine (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 depressed outpatients Psychopharmacology Bulletin
(1991) 27, 141-144).
15
The present invention provides novel compounds which posses the combined effect of
serotonin reuptake inhibition and norepinephrine uptake inhibition for the treatment of
affective disorders, such as depression, anxiety disorders including general anxiety
disorder, social anxiety disorder, post traumatic stress disorder, obsessive compulsive
20  disorder, panic disorder, panic attacks, specific phobias, social phobia and

angoraphobia.
Summary of the invention

25  The present invention relates to compounds having the formula I

2 1
R13 R\ /R
R4 N




2 wherein Xis -0-, -S or -CR4R5-; Y is -CR6R7-, -CR6R7-CRBRO- or
-CR6=CR7-; or X and Y together forma group - 5 CR4=CR5-, or

- CR4=CR5- ®iRoRM5587and U is -0-, -S- or CRLIR11; or 10 X i s RPAYDKO2B08T3r
-CR4R5-; and Y and U together forma ghoup CR6=CR7-, -CR6=CR7-CRI Rl1-, or
- CR6R7- CR10=CR11-; or X and Y and U together form -CR4=CR5-CR6=CR7-; 15 Rl
and R2 are independently selected from hydrogen, Cl.6-alkyl, C2.6-alkenyl,
C2_6- al kyWArMC3 8-cycl oal kyl, or RL and R2 together with the nitrogen, to
which they are attached, forma 3-7-nenbered saturated ring optionally
contai ning one further 20 heteroatom R13, R14, R15 and R16 are each

i ndepende@(ﬁw—(be#&emte@RfRe;m hydr ogen, hal ogen, cyano nitro, Cl_6-alkyl,

C2. 6- al ke 6-a cl oql k hydr ogen, hal ogen,
SRR TR Laee 7 el 0 Al e ek AR e A
|ndepe@der@m.gcqﬁQﬁL@jﬁLCRmd}ygﬁ.ogﬁ@ and Cl_4-alkyl; 30 or an acid
addition salt thereof, 3/ 055873 PCT/ DK02/ 00873 3 The i nvention al so

provi des dJphdl- naSthCBaRc,onp03| tion conprising a conpound of fonnula I
or a pharmaceutically acceptable acid addition salt thereof and at | east
one pharmaceutically acceptable carrier or diluent. 5 The invention
further prgvides the use of a conpound of forrmula | or a pharnmaceutically
acceptabl e acid addition salt thereof for the preparation of a medicanent
for the treatnment of affective disorders, such as depression and anxiety

10 Xis -O-, -S- or -CR*R’-; and
Y and U together form a group CR®=CR’-, -CR’=CR’-CR'’R''-,
or —CR°R’-CR'’=CR"'-;

or X and Y and U together form —CR*=CR>-CR°=CR’-;
15

R! and R? are independently selected from hydrogen, C.¢-alkyl, C.s-alkenyl, Cy.¢-
alkynyl, C;_g-cycloalkyl, 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;

R, R™ R and RS are each independently selected from hydrogen, halogen, cyano,

nitro, Cy¢-alkyl, Cy.¢-alkenyl, C,.¢-alkynyl, and C;.g-cycloalkyl;
25  Ris hydrogen, halogen, C;¢-alkyl or cyano;

R* R’ R® R”,R%, R, R!% and R" are each independently selected from hydrogen and
Ci-a-alkyl;

30  or an acid addition salt thereof;



di sorders including general anxiety disorder, social anxiety disorder, post
traumati ¢ stress disorder, obsessive conpul sive di sorder, panic disorder
pani c at teekss/0ssgeci fic 10 phobias, social phobia and angacapbiizieas73The
invention also provides a nmethod for the treatment of an affective disorder
as nentioned above in a living animal body, including a human, conprising
adm ni stering a therapeutically effective anount of a_conpound of fornula I
or a 15 pHAeHaEaten elsoinjoddesanhagnaceytical camppsifion campiisinga cegpoundrst: i | ed

q ot . . . . o . £ th
mvent | on. O ga R PRMERELARAAS BELCHl:BR 1 AN RGR oo SRR BB "
- CR6R7- CRBR8rmacAciieilli aogeptablacatibiesr dimenti f i ¢ enbodi ment of the invention, X

and Y and U together form -CR4=CRS-CR6=CR7-. 25 Preferred conpounds
according to the invention are: Trans-(3 -Benzo [ 1, 3]

di 0xol 55- yieliRpaion T pfEk A0Sl (REHRf a c%gbﬁéd oIl of 3]
di oxol - 5-yl -i ndan- 1-yl )di net hyl am ne, Trans-(3-Benzo [ 1, 3]
di oxol - 5- yhaimatantidallyl accépsatly hadiddition salt thereof for the preparation of a

Ci s-(3-Benzol. 1, 3] di.oxpol : 5-yl -] -1-yl.) di.et hyl ami ne, 30 i
Trans- ( 3- é%?é%%ﬁ%@f%ﬁﬁ%ﬁ%%@p{ i aﬁ%ﬁ‘%ﬁé‘é@?@r@%ﬁﬁﬁ figpression and anxiety
G s- ( 3- BerzRlrder31 i o&rel] abied Hisorddr) fIchY badibtyiisorddrapsst rdnBanzo [
i ool - 5. yiresHemIa, ShoFsby nsaraanies ciogidos poss Y KoTdeg PADKORIedcR vaseife
+) -tr.ans- -B enz 1. 3, ldioxol-5 -yl-indan-1-yl) dinethyl am ne,
g- g -t rlgns-p?lgb]é%’ns 8?911159?]181 %?do%(n(%f)?aﬁﬁ?/lfl?i néan- 1-yl)di ?lre% hyl am ng, (+)-cis-(3
-Benzo [ 1,3 ]dioxol-5-yl-indan-1-yl)dinethylamne, (-)-cis-(3-Benzo |
1, 3] dioxol-5-yl-indan-1-yl)dinmethyl am ne, 5 Trans-(3-Benzo[1, 3]
di oxol - 5- yihejipyRaion also)jpreYidss a Wﬁfthﬁé forthe Heatmeny af quaffssHygdisorderss

di oxol - 5-y] -j =1 yl) - et hyl - n < a.na; 1 S- [ 3- =D hydr o- benzo|
1, 4] di oxi ﬁh%ld&ﬂ?ﬁ'? nd’\érﬁl F%’% arﬁ'iﬁ%l%dtdﬁ/;ﬁt %ﬁlmﬁea,cﬂlﬁm{n’ C&%pﬁmpé
administering a therapeutically effective amount of a compound of formulal or a

15  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-
20 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’-.

25  Preferred compounds according to the invention 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]dioxol-5-yl-indan-1-yl)diethylamine,

30  Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)ethylamine,
Cis-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)ethylamine,
Trans-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)methylamine,
Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-y)methylamine,



Trans- [3 -(2,3 -Di hydro-benzo [ 1,4] dioxin-6-yl)-indan-1 -yl]

-di net hyl -am ne, G s-D nethyl-(3 -naphthal en-2-yl-indan-1-yl)-am ne, 10

Tr ans- Di matahlos§s33 - napht hal en- 2-yl -i ndan- 1-yl ) -am ne, C s-PJT3K02/00873
-(6-Chloro-benzo [ 1,3] dioxol-5-yl)-ipdan- | -yl] -dinethyl-am ne,

Trans-[ 3- (6- Chl or o- benzo [ 1 3 ] di oxol 5 -yl)-indan- 1 -yl]

- di et hyl - am ne { orobenzog 1, 3] dioxol-5

1yl?)% ;il gdglr{ ) 9‘!153'(3 B@Mﬁ»{:fkﬁ%ﬁ—ﬂﬂ%by@ dipgilydanging. benzo|
i ox
G s- Enant |(c}5[rérﬁ-S (3( 3- %gﬁiﬂfifk%?ﬁé?%ﬂx%ﬁm&am%ﬁ fopa ®y1) - et hyl - ami ne and

C s- Enant i(o)reis- (Z-Heihzﬁi[dﬁd{okorﬂ-d'l—mdah-ISyl)dlmem}amlﬂle,yI )-methyl -amine or acid
addi tion s Its ere S al ogen means fluoro, chloro, brono
or iodo. OClSI' EF ﬁéidﬁéﬂgiﬁrmﬁ éry‘l)r‘l’c gﬁﬂ?’&?‘?@hed or unbranched al kyl
group Bavifignd. {3%&'6?1 BRhox%‘l—’S ﬁfiﬁ@aﬁ’lﬂl ?I:)%lln'i&i%\}lsdnﬁﬁe such as nethyl,

et hyl, 1-propy 2- propy t hyl - 2- propyl and
2- et hyI - |ICipi(®Behzo[25] mll-iacyl-yl,dalez -y8)- ahklemyﬂhyhamn@z 6 allcynyl,

espectl Ve JESBSHE SUT S SHES IS [LAMAR | Sul corbon ators
propenyl, ﬂuﬁse[xyw-@tiﬁwwbenﬁ[pn in-63Airfdeh M Y- dib@hj18mimé3_8 cycl oal kyl

de5|gnates a non cli'c or bicyc |c carbocycl e having three 30 to eight
C- at ons, éﬂi@-@la@tlw}y/-@ﬁpplﬁbﬁ}lﬁ -209cndﬂ§eln3'191armwcl ohexyl, cycl oheptyl and

cycl oo tylj{%’ﬂﬁ 03{/\’&?, %’? Iﬁgl’{eDQQZ{ %§§7§c}’1famRﬁleand R2 may together with the

nitro ey are che orma 3-7 nmenbered ring

optionall wlﬁqm(@lomm-&ﬂ@o[ﬂ @ﬂdlbﬂﬂ S l?emdaﬁtlom] -dsdetiyleamingj ri di nyl ,
azeti di nyI pyrrol i di nyI gerl di ny mor phol i nyl, thignorphol i nyI and
pi per azi nylrans[3e6erbl (b3 lgigw0k S al)- adagdidl- dimellaylta8iB@ cor di ng to the

i nvention nal gl fu ic, ascorbic,

succi ni c, &Ei? ‘&EOJO%H{S 113i5}]1é£célln}?gyln?%an I %t anega%{dfl%nl c,

et hanedi suTrﬁmsn [3(6-@hktd-bengof DPjdiswob-5-ytpinidan-1 eyl |-aethybyine, citric, _
g;:J%OP ]:Sg (ljlg tnlaﬁtlonrargrl-ll %3 Benz ncﬁ‘ 3 (floxocl 5n }r/]l?i?dgn—l yll t—rrngtﬁopamme anﬁart lc, stearic,

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

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

‘The term Ci.¢ alkyl refers to a branched or unbranched alkyl group having from oneto



itaconic, glycolic, p-am nobenzoic, glutamc, benzenesul fonic and

t heophyl | ine acetic 10 acids, as well as the 8-hal ot heophyllines, for

exanpl e 8worwmmssd1eophyl | i ne. Exenplary of inorganic acid padubke2omessal t s
according to the invention are those forned with hydrochloric,

hydr obrom c, sulfuric, sulfamc, phospsnori c and nitric acids. The acid
addition salts of the invention are preferably pharmaceutically acceptable
sal ts for RedndRt mayoogdtioe ivdthethe ditrogeh afbhetocunpin thes sredttachédsformaehfi on may
exist in un%g)lv ted as. wel |l as .in solvated. for wi t.h phar cleutically
accept abl BCEREIRSATS a3 coptaang ogg hﬁtﬁ@gfoﬁ% SP?}k%J.)azﬁ‘ggy sol vat ed
forms are ' AR, b @Rty GnérBRoTRE GhibRldRshdlRN [End MiperhAifylpur poses of
this inve%ﬁgﬁ%ﬁ?ﬂg@dﬂ he (%npoﬂgndgﬂ?)f t he presgnt ilﬁgent?}{)n contain
chiral centres and such conpounds exist in the formof isoners (e.qg.

enanti pmers _or. di astereoner,s).,...Ih inventiqn i n Lsoners and
any mxtu é‘%m@]ﬁﬁbf ‘Z’[(Sﬁrgfuﬁﬁ Fﬂg iaﬁgltlpggaélﬁ% ¢ corﬁ‘i‘nﬁqﬁ rﬂ%aesl?lb%g%&aag%{nhlog%grp ﬁg can be
resol ved iwithGnilbie, RRidricaber2bic BReMc, Bycdiiowxaligibiedsthyl@ksaliexia)pl e, by
separation of diastereoneric salts thereof with an optically active acid,

and | i ber scihagesionisp ethengdisplivaic etigmrapiopisnistane sBYcHlicedttitent with a

base. Racepi c . compoung: f th t .Lpventi a g :resolved into
t heir opt g@ﬁf)mg’rcl]fa? pcogge]agl,%’ ‘3‘6“‘56‘11%’. 8{'%3?/1%*9 ’r%%?ﬁ@%é%%&é?t g%ljli%@g |8{:1’ of d- or 1-
(tartrat egacdiik) ¢efcalieSp-aminobampiy khidrpicphaizejesslidtic afidtheeptaiipieeacetiriot her

met hod for resolving racemates jnto the optjcal anti po]%gﬂg i s based upon
chr oma® ogpreighes avellaas thps halothepraviingse fongkpmple %OE@F@QB N9CT/ DKO2/ 00873

6 The CO”E&%?I%%II%{ itél?%aﬂfced%ﬁf%idiitmﬁ%hg Q&O%M%ﬁ)l B0 iRRnfiGE ARt by the

formation 0 meric derivatives or Dy enzynmatic resolvation.
Addi t i onalforredhaitishdrocitbréce, hgdwbranmionsudfiirioptuifemic, pbospbos¢ akdwitmc t o t hose

3 EI !] ;gﬂels gcihgeﬂ“cl};?ch eEd(gHbo m%s_a?t(sa oy ﬁl% Qﬁveg 181? arrge;;[re er%%b; pr}lcalml{gceeu%igﬁﬁle di scussed by

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

o Some of the -c;ompounds of the pfééeﬂt 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.

25
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- (tartrates, mandelates or
camphorsulphonate) salts for example. Another method for resolving racemates into

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



Wlen in "Enantioners, Racemates, and Resol utions”, John Wley and Sons,
New York (1981). Optically active conpounds can al so be prepared from
opti cal | ywaxdasiosss7st arting 10 materials. The conpounds of HRGTEDKO®SM3I on rmay

be prepared by: 1) Alkylating an ami negsof fornula Il with an alkylating
reagent of fornmula I1I: 15 RI3 RI4 L R RI5 XR,R RL16 Y N (II) (Ill)
wherein R_Rl1-R2, R13-16, X, Y.and U-are as preV| ously defined, and L is a

| eavi ng Iwﬁn@eem%&f th%lplzs‘@% inveptign mex alsp begespived by the formatiemiatt i ve

w0 031 055873 PR BRI Bal o Py i B s "R "R Rls Y N UK (1)
M wherein RR, RL_ R2, R13-16, X, Y and U are as previously defined; 5 3)

[ f f la V. with f f I R13
Cpening an (?do ?c))(ria ?ne%‘lods %rmﬂe ?esolutlon of g}?tlc% 1sgr%er()s kno%&rfnn%é) tﬁose slkllled in the

5  art, may be used. Such methods include those discussed by J. Jaques, A. Collet and S.
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
RZ\ITI/RI
- . H -
ay D
wherein R, Rl-Rz, Rl?"m, X, Y and U are as previously 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 TII:



Rl4 OR RI5\ XR R R GI / YNUH (V) (i) wherein R Rl- R2,

R13 16, X, Y and U are as previously defined. 10 The al kyl ati on accordi ng
t o met hodwd)osiosssoenveni ently performed in an organi c sol \EyDKeal8Es an
al cohol or ketone with a suitable boiling point, preferably in the
presence of an organic or inorganic base (potassium carbonate,

di i sopropyl et hyl am ne or t{3i ethyl am ne) at reflux tenperature.

Al ternatively, the alkyl atRon can be performed 15 at a fixed tenperature,
which is different fgamthe| boilithg point, in one of the above- mentioned
solvents or in dinmethyNformam de (RVF), dinethyl sul foxi de (DVBO) or

as those nentioned above i ylating derivatives of fornmula Il have

[ e.g. Bogeso, K P._J. Med. Chem 26,
oXMed. Chem Bg, ,Bogs, 1817-1828;
Somer, MB. et al. J Og.plhem 990;YVI)03/05587 PCT/ DK0O2/ 00873 8
4822-4827 and references cited thexg ghd the am nesyof formula Il are
comrercially avail able. The reductive al kyl ation according to nethod 2) is
performed by standard Iiterature( met hods. The reack' n can be perforned
in one step under standard reductive am nation condi ns using e.qg.

sodi um cyanobor ohydride or in two steps, e.g. by condensation of am nes of
formula Il with a reagent of formula IV followed by reduction of the
resul ti ng whareia RyiR'h REORIP UG WamobGrachasdiredeusy defiiidum  bor ohydri de. The
ket ones of formula IV can be prepared as described in the literature 10
(e.g. Bogeso, K P. J. Med. Chein. 26, 1983, 935-947; Bogeso, K P. et al. J.

Vod. 28, ' i i . Chem 55,
1990, %29)482706% art 8JokideBBormTNBYith Mh Bmifl offbrmwla ¥ 9

1983, 935-947; Bogeso,

RI3

wherein R, R1- R?, R1*16 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. Alternatively, the alkylation can be performed
15  at a fixed temperature, which is different from the boiling point, in one of the above-
mentioned 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
literature (e.g. Bogese, K.P. J. Med. Chem. 26, 1983, 935-947; Bogese, K.P. et al. J.
20 Med. Chem. 28, 1985, 1817-1828; Sommer, M.B. et al. J. Org. Chem. 55, 1990,



and references cited therein). The epoxi de opening according to nmethod 3)
is conveniently perforned in an organic 15 solvent such as a suitably
boi | i ng awveoisesssos ket one using an excess of an am ne of Havmkw22008131 at
reflux tenperature. Epoxides of formula IV can be prepared by nethods
described in the literature (e.g. Ghosh, A K et al. Synthesis 5; 1997,
541-544; Palnmer, MJ. et al.; 20 J. d.ient. Soc.Perkin Trans. kt 2002, 416
- 427). THE2BAR e trplerances ritad athiersi®) gnd ¢ e pminsst P& nforaylapdllpeepar ed by

conventi onal dthe art. For exanple: Tablets may be prepared by
m xi ng thg ac‘#@gmygﬁﬁ%gﬁient wi th ordinary adjuvants and/or diluents and

subsequently conpressing the 25 mxture in a conventional tabletting
machi ne. Exanpl es, of _adjuvants or diluents_ . rise: rch, potato

co corn_s
starch, t dibguriuctiygrbsildfiansiceaidtigeto Gethad iz ds peraimsddy st@laﬂ%é Tigtateche | ke.
Any ot ber j LA [RNRY SHAhddY i S h as
col our ?ngg@kﬁvgﬁéi %g?&grctg{sleﬁ tgl vesé&e%%%gaét%eﬁgggé&%?%i gezlgc%t t hey
are conpatditdt®nwedniditidne witg v.e. botjumdiyanélsrolBriSelartinome $teps, ierg.ént i ons

e Rt AT R G PR
adj usti ng tqiRtisH! Yt | @8 E&uﬁ%riﬁﬂlev%iﬁmsod%ﬁ I bydrdb&@hdedes Prulsb@inAnd

filling it in WO 03/055873 / DKO2/ 00873 9 sultable _ar’g)_ul es or vials. Any
sui t abl e &ddihyidtide. dheetarics of FanpulpsBbcambe prepared asrdgschbed mde difersiursh as

conpodtli SR Beeth S ndaheilofmel thobs ant on e BosaiuRac i B M
accor dance st 181 198S, i1 VRIS ofmer I8 BT aN S DRS. aChday 58NYoSugZhlga 7 out e,
for 5 exanple orally in the form of tablets, capsul es, powders, syrups,

etc., or padesfewneds gitedithereiid form of solutions for injection. For
preparing such conpositions, nethods well known in the art nmay be used,
and any pharnaceutically acceptable carriers, diluents, excipients or
ot her addiTHewpsxidebpeihy actdeding to inbihod B) isr@yvditentlygarfoned grdneorginic t he
conpounds of the inventign are adm nistered in unit dosage form _10
contaﬂﬁin@OH@ﬂH“@BH®BGHW§ﬂYh°1HgQWGWHPrgﬂDQ%Bﬂ?g6?6¥xF%OfﬁUmWﬁ?the t ot a

dai |y formula IIT at reflux temperature.

Epoxides of formula IV can be prepared by methods described in the literature (e.g.
Ghosh, A K. et al. Synthesis 5; 1997; 541-544; Palmer, M.J. 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 adjuvants and/or diluents and subsequently compressing the

25  mixture in a conventional tabletting machine. Examples of adjuvants or diluents
comprise: corn starch, potato starch, talcum, magnesium stearate, gelatine, lactose,
gums, and the like. Any other adjuvants or additives usually used for such purposes
such as colourings, flavourings, preservatives etc. may be used provided that they are
compatible with the active ingredients.

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



dose is usually in the range of about 0.05 - 500 ng, and nost preferably
about 0.1 to 50 ng of the active conpound of the invention. Experinental
15 The cowwowsrdss7ef the i nvention exenplified in the fol | cTaKkdzeegrsbeen
characterized wusing the follow ng nmetpods: Melting points were determ ned
on a BU chi B-540 apparatus and are unCorrected. 20 Mass spectra were
obtained on a Quattro M5-MS system from VG Bi otech, Fisons |nstrunents.
Anal yt i calsuitgbl/Bmgnies ongials. dbY aitabde alityverpngyitipnalipusedsothe art may benent
equi pped with, I onSpr.ay. sour nd _Shi.madzu. LG 8 LC 1 CA LC system The
LC condi tﬂgﬁesd’(sggl tﬁ&éﬁﬁﬁl%g%r -ag\%as\n‘ ?ﬁ“’%‘%%“@la? icle size) were |inear

gradi ent elHstghamadetticalabepbdt&isastithit invehtion 61 toscowkieh b aadadt®@d 10: 0. 05)
to 25 water/acetonitrile/trifluoroacetic acid (10:90:0.03) in 7 mn at 2
nL/ mi n. PURRESPrdgEse vl bisinyradopmayheagdpamisigreddry anysuitable Fue 9054 nmy. The

retention [ ' r atd.v - \N&- separ ation
was per5 f ore?r(ehg?%n&% le{@gﬁg&ﬂ{ ﬁ@?@gﬁéﬁp Qﬁ%é@f@e@b 7 (E)ﬂrc]'é %f b%e'%%%@mn YMC
ODS- A wi t hinShenfopardfisclutions foe jnjeationeFdripnearing sach emipositivhs,ancthddshwell

wat er/ acetonitrile/trifl yor o%get' c acid 80:_2(1' 0. 053 t.o 30. )

wat er / acet' STy T 3 ey b sk et enyaﬂra&né%%u@s% by assspiahle pagicrs, difueps, 7

mL/m n. Fraghof oﬁd%h&ﬁﬂgh%s ﬁ\@tﬁla@lgrufsaf e B niRYelustd oW M5 detection. 1H
NVR spectra re recorded at 250.13 MHz on a Bruker AC 250 or at 500.13 Mz

on a BrukeCorDRXieb0g. thOearnpasile df thklioreofion ae(dtidigtedd iomndidesagh ol f oxi de
WO 03/055873, PCT/ DKQ2/ 00873, .10 (99. 9%_.D re u as .solvents. TMS was
Used a0 1 reBHRE Fif peRnEs i Autgunt qEabe D GHEPa3E 238 WEiiysed ae pom
val ues. ThRysé & ds@iiy G BB BaRY¥ bBhbARD.08-S00%:88 ah@ mostpreidraly ebdu 0af toNVR
signals: s=singlet,” d=doublet, t=triplet, g=quartet, qv=quintet, h=heptet,
dd=doubl e Houploéthe agtizeleep@ndrif fhetnyverdigadoubl e quartet, tt=triplet of 5
triplets, mr nmultiplet, b=broad. NMR signals corresponding to acidic
protons are to sone extent omtted. Content of water in crystalline
conpounds mgserfigétali ned by Karl Fischer titration. For colum
chr omaltsogr aphy, silica gel of type Kieselgel 60, 40-

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. ;\nalytical LC-MS data were obtained on a PE Sciex API 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/trifluoroacetic 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-separation 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



60 mesh ASTM was used. For ion-exchange chromatography, the follow ng

material was used: SCX-colums (1 g) from Varian Mega Bond El ut(r),

Chr onmpackweai3/osdo3 10 220776. Prior to use, the SCX-col unPCTVEK®/00873

pre-conditioned with 10% solution of gagetic acid in nmethanol (3 nmL). 15

Exanpl es Preparation of intermediates 20 A. Alkylating reagents

3- Am no- | -&benzﬂ}]l 3Jdi oxol -5-vl)-1-cyano- JH i ndene- 2- car box I|c aci d

met hyl est iWare peedgs SQIV@H‘JSOTWWF@ A§ Ingerpal yefgragye §

benzo[ 1, 3] ( t m.) was
éh&ﬁﬁlﬂ' shiihd aﬁ%ﬁ%t%Fﬁeh 'sk)ﬁm axa]aﬁ}eg gflb @Hg\ggﬁtalﬂﬂefv u%ﬁ%%%sé@ﬁ)r

added with stirring a a55| um

tert-but oxmdmp(hzﬂy bf g]l\/IRilsfgm]svs-:cﬁhngtet,di#mulﬂyt ﬁﬁhpmmuéﬁﬁ iFsquattetsuch a
rate that e rat r i.d not ceed 25 C, After stirri for 0.5 h,
nmet hyl ]}lg}e l%i OgbIGS’az @8&%&6 a‘l Svaget, @r—ﬁﬁgarﬁﬁ stirred for
24h at §t trfplﬂﬁs na&myﬁlﬁeﬁﬂlaébﬂagal rqu ﬁér%l@cdﬂe%ﬁdﬂdﬁlg% aQuﬁc ﬁbﬂotd% afeXg0 ni),
heptane (30°'nmL) and tol bene (15 nmL). Stirring for h, filtration and
washi.ng w sdmeettent oqmttgd mmem)t of Watermwﬁelh(lecmnn@nds)vaarddtehemﬁdhg (2 x 25
m.) afford

bohzol 1. 3] B EBFRE. GraeR: B colurmn lygmatozsenbu it 9 of bwe Kimelar) FOckt er

03/ 055873 aﬁﬂe%ﬁgﬁ@@&@usehll:oﬁmﬁf&mgé thromdfshrste! the-flldwing @@dlerial - One A

m xture of 3-am no-1 -benzo[ 1, 3]di oxol -5-yl -1-cyano- 1H i ndene- 2- car boxyl i c
acid net hyhs esedeBCKi®@lyhnaitidg)demn Veriae Mege BondiBlut@s (hrompackdat. cN0100 C, 60%

aqueou S ric.acid added with t|rr| n . The
it ur B il BSGo st The SEXr it att-bepabiet Wi S0 P8R Th " of uene
(50+10 ) aeey@obi@dn WdihanoBtemr).(3 X 100 ni), extracted with 0.1 M aqueous
sodi um hydroxi de (100 + 20 nL), acidified with concentrated hydrochloric
acid, extracted with toluene (25 + 10 nL), and filtrated through activated
car bon. Renoval of the toluene gave 80% of 1-

(benzo[ 1, 3] di oxol -5-yl ) -3-o0xo0-i ndan-1| -carboxylic acid. The acid was
subsequent|ly 10 decar boxyl ated by heating to 100 C in N nethyl pyrrolidone
(15 m_)lsfor 1 h. After

Examples

Preparation of intermediates

20 A Alkylating reagents

3-Amino-1-(benzo/ 1, 3] dioxol-5-yl)-1-cyano-1 H-indene-2-carboxylic acid methyl ester

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.



cooling, the solution was poured into water (40 nL) with efficient
stirring. Filtration, washing with water (5 x 20 nlL), dissolution in ethyl
acetate (W@ osiop3878iltrati on through activated carbon and raavmr@loogf3 t he
et hyl acetate gave 80% of 3 (b enzo | , 3] diox ol-5 -yl)-indan-1-one.
15 G s-3-(benzo fl, 3Jdioxol-5-vl)-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] di oxol 3-BBarkzy [l Hdioxol S oheindamBlgpei n a mi xture of ethanol (75 20 ml) and

d
cvaror ot seh iR 25 Hatno-TRendBr Kt Grqt et byAoS R findebe: 2 Rarebe Mg illa oo hy)

et her, andnpeth Pes@efr@!ﬁ@g)?ar[&'@%ﬁc&@éé FERQ) dlefthaatud thashed; Bd%aqueiuer and 0.1 N
HCl , dri ed (MySHM) and evaporated in vacuo to give

ci s- 3- ( bersudfutic 33idi(8% mL)B’V%ﬁIa}idﬁ?ChWﬁh stirrgig dyging 30 prigwhhomixtyregvag)heatpd
5-(3- Chsl org- llﬁd%ri’ol 6h !c:joog%f(;t{azl? egi r?cticgtlfgh?&ﬂ (-épjl-ﬂf%b C\?As%& o Wardh) was

added Wi th stirri
ci s-3- (bena@o{ 110(81}1119 cvmhctédwhthﬂ hNBﬂfqdeo@sl soﬁﬁﬁngydmmdél(mﬂ BQOITEH:)hane (300
m.). The m xture was stirred %@& The m xt ef\é\/gs was hed

twice wit rAckdified withcopeeniigted iy 1105‘ﬁd‘°’é’v8’8€ﬂ°’éﬂde"éﬂlﬂ? foluege dile a
quant i tat | 4@ Heled fioudn betival¥aaftio tRlnbyal BE RABREh eatkBoopot £ as an ol 1

whi ch was use I'nt xt step wthout furt pur cafion. WD 03/ 055873
PCT/ DK02/ O®8ia[ 1,3 Riéxafaylxiom- mﬂaﬂ-h@arbomdwam& Wie acklewassubsrguontly Exanpl e 1

Benzol 10 3 MACORORYISteHEo atne o 0 5 Rt PR TEO R AR i tyter ==
5-(3-chl or g mdanmd sMh)mﬁ’%gﬁ&ﬂre@llﬂb %%84(1 i) QhithaFiciéft sk FAB%Eon,

di met hyl am ne 'n ethanol was kept at in a steel autoclave for 16h.
The mi xt ureashimswibotatet (Ax0aukp disaolgtion in sthlipgetateH40 md9j Gliwtinas di ssol ved

In diethyl %rougrh acﬁvated 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 1t for 1 h and then

- evapdra;ced in vacuo. The resultm,c;roﬂ~ was treated with water and diethylr ether, and
the organic phase was separated and washed with water and 0.1 N HCI, dried
(MgS04) and evaporated in vacuo to give cis-3-(benzo[1,3]dioxol-5-yl)-indan-1-ol as
a brown oil (10 g).
25

5-(3-Chloro-indan-1-yl)-benzo[1, 3] dioxole

Thionyl chloride (7 mL) was added with stirring and cooling at 15 °C to a solution of

cis-3-(benzo[1,3]dioxol-5-yl)-indan-1-ol (10 g) in dichloromethane (300 mL). The

mixture was stirred at 1t for 40 min. The mixture was washed twice with water, dried
30 (MgSO4) and evaporated in vacuo to give a quantitative yield of 5-(3-chloroindan-1-
yl)benzo[1,3]dioxole as an oil, which was used in the next step without further

purification.



10 washed with water and 2 N NaOH. The organi c phase was dried (nmagnesium
sul phate) evaporated in vacuo and the residue was purified by flash

chr omat ogwapisywsssos sili cagel using a gradient-eluent: 1) etdiynKo2/00873

acet at e/ heptane (80:20) and 2) ethyl agetate/ethanol/triethylainine
(90:10:4) to give the crude products as clear oils. 15

Trans- (3-Benzo[ 1.31d| oxol -5-yl -i ndan-| -yl )dl nmet hylamne (1) The

sl ow el ut i BEgpasation efithecopmpounds pEthednygntions g) . 1H NVR (CDC13): 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 cExpaplkd coul d be converted to the fumarate salt fromethyl 20
acetate/ ethanol as a white crystalline conpound.

G s- (3-Benzofl, 3/di oxol - 5 yl-i ndan 1 yI)d| met hyl am ne (2) The fast-eluting
corrpourgd [ : g | . %. Q5 (in, 1H); 2.30
(s, 6H); . , 5.90 (s, 2H);
6.55 (in, Q@zb/@Sﬁﬁw{oirﬁ Vlhﬁdanal-mdz(mhvﬂamzlze(za 95 (m 1H) 7.25 (m 1H),

LS (e (E ST ot RS confented Loy ne Lumcptessal t  from

conpounds  GkfhWahRieRE 8&%&%&%’1&1@9&9‘196 oy in BiRleEt HiRb @R e 18P 161. The 3R turs0
purity are described in table 1.7 Trans-(3-Benzo[1, 3]dioxol -5 yl-indan-1

yl ) di et hyl was en®) andGivep¢ateBem rofub, T msmlxlgwasﬂissmlndhm@etiwlpdneemw ami ne(4)

WO 03/ 055873 . PCT/. 02/008 35 | -5yl -i ndan-1
VD) ool Sy ebe ﬁg‘j' e o BN o TS o Py gt i8kaglt L 0T L 6
T 3- |

G o075 etk cthfuramaln Mo and a heliho W2 ?“‘nf?d?em*ﬁ)“hmmamgmphy

Tr ans- ( 3- BensibipageBusing g gradispt-cluegtid) qthyl a)ce@m{berprafmt(g%} ‘LOhardd efmd)
Cis-(3-B
G 15 R M SRR M AR o e 1

Trans-[ 3-(2, 3- D hydro-benzo[ 1, 4] di oxi n-6 yl)-indan-1 yl J-di net hyl -am ne
16
(18) 15 Trans-(3-Benzo/l1,3]dioxol-5-vI-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-Benzo/1,3] dioxol-5-yl-indan-1-yl)dimethyvlamine (2)

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

"H 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 (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 acetate/ethanol as a white crystalline compound.

The following compounds 3-14 were prepared analogously, HPLC-retention time and

30  purity are described in table 1.:

Trans-(3-Benzo[1,3] dioxol-5-yl-indan-1-yl)diethylamine(3)
Cis-(3-Benzo[1,3] dioxol-5-yl-indan-1-yl)diethylamine(4)



C s- D net hyl - (3- napht hal en- 2yl -indan-1 yl)-am ne (17) 10

Trans- Di net hyl - (3- napht hal en- 2yl -i ndan-1 yl)-am ne (18)

C s-[ 3- (6Wohismsss7Benzo[ 1, 3] di oxol -S yl ) -i ndan-1 yl J-di nmet pdTmKke2mes1319)
Trans- [ 3- (6- Chl oro-benzo[ 1, 3] di oxol -S yJ)-indan-1 yl J-di et hyl -am ne (20)
Ci s-[3-(6-Chl oro-benzo[ 1, 3]dioxol -S yl)-indan-1 yl J-net hyl -am ne (21)
Trans-[ 3- (6- Chl or o- benzo %3]d| oxol -5yl )-indan-1 yl J-nmet hyl -am ne (22) 15
Conpound Revsn(3-Banzol d/ Beraltsy!gpdansy ybatﬁyllayuf%(SQm n) (ELSD) 1 1.88 85.18

99.12 2 4 1.87 95.85 99.69 5 1.58
100 95. 801&3 @%33042%‘5%@6%'3% 2 i”%’i’?%ﬁ?ﬂ?@@%é@sg 8 1.86 95.34 99.70 13
1. 83 78. 3 Band(3-Bénsb/BI] Baxd-593-iddartb-ylmeyltnite €. 8 16 1.68 84.7 92.7 17

2.10 92.5 99.8 18 2.10 92,8 99.9 1 97.7 20 1.89 96.4 99.7 21
2.08 81.8 @6@362%0[2 3%@0%1%& dgn- leg)"lef '@l?ei 899.1 24 1.87 77.3 98.5

Table L rans-(3-Benzo[1,3] dioxol-5-yl-indan-1-yl)-ethyl-methyl-amime (13)
Cis-(3-Benzo[1,3] dioxol-5-yl-indan-1-yl)-ethyl-methyl-amine (14)
Cis-[3-(2,3-Dihydro-benzo[1,4] dioxin-6-yl)-indan-1-yl] -dimethyl-amine (15)
Trans-[3-(2,3-Dihydro-benzo[1,4] 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-benzo[1,3] dioxol-5-yl)-indan- 1-yl] -dimethyl-amine (19)
Trans-[3-(6-Chloro-benzo[1,3]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 - === 9925 - - - 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 78.3 98.1
14 1.89 81.8 93.3
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 82.4 99.1
24 1.87 77.3 98.5

Table 1



WO 03/ 055873 PCT/ DKO2/ 00873 14 Exanple 2 (+

-trans- (3-Benzo[ 1, 3/ di oxol -5-yl -i ndan-1-yl ) di net hyl am ne (9) and
(-)-transwases/ssBanzo[ 1, 31di oxol - 5-yl -i ndan- 1-yl ) di net hy| ardmeK(2100373
Conpound 1, trans-(3-Benzo[1, 3] dioxol-3-yl-indan-1-yl)dinethylanm ne, was
subj ected to resolution by chiral HPLC using a G |son SF3 supercritical -
fluid chronmatography system equi pped with chiral cel OD colums (4.6 nm x 25
cmfor 10 analytical and 10 mmx 25 cmfor preparative runs). The particle
size in thg H#ng was 10 m A solution of conpound 1

trans-(3- benz ] di oxol - 5-yl -indan-1- yl)dimethylanmne, (1 g) in nethanol
(1 nil) was injected in 40 L portions on a preparatlve colum. The col um
was eluted with c roond 0 . The nDdlfler was
2- pr opanol {3 AUCE _ p e €9) and () %33 . 15 The
flow was 1§ergzom-/37%9xdﬁ5—%gnmi Vﬁ'ﬁiﬁﬁéthﬂ&hﬁz@ld(ﬁc“ on was tr' gger ed by UV-
detection (Z2I0 nV)j. The fractions contfai ning the separate products were
pool ed and evaporated in vacuo which gave the enantloners 9 and 10.

+) -t B th = +14.0
(one. = EgmpoRge b witerarseyo L. 3 oiorERE T Sl RiEe %) T an- 1
yl') di met hy kgsyédied fok3olutforid élﬁfamemsm Gﬁs@ﬂgu: Mafpanmich] fei@mple 3 25 (+
- Ci s-(3-Benzo[ 1, 3Jdi oxol - 5yyl -i ndan- ]y gﬁl met hyI amne (11) and

ce

(-)-cis- (BOhWMGPWStquuﬂlpﬁﬂmﬁd&m D) dolemi 4.6 mim e 151@1)f@0rr1d)ound 2,
3- 1- di t 30 t
esol uit onapyvich Pf T Rispgi hs b 8 bigh€ wlS) s RTs s i By °

chronmat ogr 4RBY0 psy S &Hhﬁ&ﬂbﬂﬁﬁ@bdﬁh&'l @ﬁisr(al&ﬁk@3qﬁbmymd§1 fm x 25 cm
for anal yti cal and 10 mmx 25 cmfor preparative runs). The particle size

in the col M})ﬂnmaﬂa)dgmﬁlenﬂ 2 in sdtheniob le)omsplmladﬁd 40 pL portions on a
(I;IC-SF; E)|3<bt2);agzo %fa%llg Ic:(())l)lgr(%lln-. ?ﬁg lcc-)llurr;l%%[f]as%h}{cea wit cgrrl])ollgiox{ae Iglodlill\g‘ (%5 %?5873

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.

(+)-trans-(3-Benzo[ 1, 3] dioxol-5-yl-indan-1-yl)dimethylamine (9): oo = +14.0 (conc.
20 1% in Methanol)
o (-)-trans-(3-Benzo[, 3]dzoxol 5-yl—mdan ] —yl)dzmethylamme (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-
Benzo[1,3] dioxol-5-yl-indan-1-yl)dimethylamine (12)

Compound 2, cis-(3-benzo[1,3]dioxol-5-yl-indan-1-yl)dimethylamine, was subjected
30  to resolution 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 pum. A

solution of compound 2, cis-(3-benzo[1,3]dioxol-5-yl-indan-1-yl)dimethylamine, (1



15 g) in nethanol (1 nL) was injected in 40 L portions on a preparative
colum. The colum was eluted with carbondi oxide - nodifier (75:25). The
nodi fi er waso3dssggsopanol with diethylamne (0.5% and tri fRQIoDREANES aci d
(0.5%. The flow was 18.9 nlL/mn at 20 .Ma. Fraction collection was
triggered by UV-detection (210 nM. The 5 fractions containing the separate
products were pooled and evaporated in vacuo which gave the enantioners 11

and 12. (+g)mme@n@dhmd@)m&pmeowdun 5§ LLipodiums byl prepartveydohmimdhell) : a =

J1 ndtan. 1 CGITH A e eprepioua hpbisky (S FRoimod e thado ) The

fol I owi ng %ﬁ%ﬁb'mlﬁhﬂ{%ﬂ 14188 9% @ﬁ@{rﬁ%%w d (0.5%). The 1 18.9
(+)-C s- (S%Benzo[l H |§,on 5$0I5-| r)ldan 1 yl)- cacly(-arrol)ne e(203\)3,\)‘781%5

(-)-G s-(31Eenin 9112 Rolattian gplllecmMa\Maﬂtnggc)redrby RIN -detettioe (QI@)]M) The

Phar macol o eco the tion teste n well -
recogni gs)ed%lzil%'ai)ns I}ngg SofRara i’éo‘g"ﬁ@ vyeégpgo nggappgi\f\e ."c%‘ﬁg’ﬁherrent s
of [3H] norgdvemalenmldmﬁr@kpammIp rat cortical synaptosones. Fresh cortex
frommale Wstar rats (125-225 g) are honogeni zed in 0.32 M sucrose

suppl enented with ImMnialamd wth a gI ass/tef | on honogeni zer. The

honogenat e e 60 mn.at 4 e pellet is

di scar ded acrﬂ 52@ ﬁé%%éﬁ%x?lggl@eﬁl )?{fj ggf) 0&_13 d’g 5 mn. The
final pell at;imsvbgapgeni zed (20 sec) in th| S assay buffer (6 ng original

tissue/nL = 4 ng/well). Test conpoun (or buffer) and 10 nM

[ 3H] - ndP addén@)- Plﬁfﬁaﬁeezca[ddédlomdgﬂequgﬁlwé’kitmqthjdwemea(w girakdeh(donc.ef | y.

Conposi ti og of%ﬁ]faa/l buffer: 123 mM NaCl, 4.82 mM KCI, 0.973 nM Cad 2,
1.12 mm My MEMesolye ™ i Na2HPO4, 2. 97 nM NaH2PO4, 0. 162 nM EDTA, 10 mM
glucose and 1 mM ascorbic acid. Buffer is oxygenated with 95% 02/ 5% CO2
for 10 mn at 37 Cand pHis adjusted 7.4. The incubation is started by
addi ng ti sJdie folowing cemponndsyeyeprapared analogousiysf t er 15 min i ncubati on

\IIDMCEI'?D[(SCZHI 8gg,g—gnsg(ﬁéer%&]%]d?o@v”ﬁk@?—u?ara% 7. )I;ll —tmeeg‘l%/?i ai%rgee i on VIO 03/ 055873

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 [3H]noradrenaline uptake into rat cortical synaptosomes.
Tresh cortex from male Wistar rats (125-225 g) are homogenized in 0.32 M sucrose
supplemented with ImM 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 tissue/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 KCl, 0.973 mM CaCl,, 1.12 mM MgSOy,
30 12.66 mM Nay,HPOj, 2.97 mM NaH,POy4, 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



16 Unifilter GF/C glass fiber filters (soaked for 1 hour in 0.1%

pol yet hyl eni m ne) under vacuum and i nmedi ately washed with 3 x 1 nL assay
buffer. Noo@pssi7s8i c uptake is determ ned using tal supramdrigkdgoosgal
concentration). Duloxetine is includedgsas reference in all experinents as
dose-response curve. 5 Measurenents of [3H]-5-HT uptake into rat cortical
synapt osones. Wl e brains fromnmale Wstar rats é125 225 excl udi ng

cer ebel | urynififter GREralenifiet fifters dsaedifen & hoye its A b enbyithy nWWlﬁ Whdar

ni al am d fgelers e T J dged at
600 x g f\c?ra&%fgm nqgj?l{ ??#19 aSﬂQeI I e?j %sf%‘g&%%g)r and eélfﬁgﬁ%éeﬁr nfaétt ant
is centri fdegedimd 2nd@suprgmf (df) ;SM fihal. cobeentfatioa). De]olxeﬂma & inchuedesi zed
(20 sec) |n this as ay buffer orlgl nal tissue/well). Test conpounds
(or buf f eryieEsge ialhgfgesipjents. ﬁsrﬁoé?@sﬁ%}ﬁéﬁ 16 96 wel | plates and shaken
briefly. Conposition of assay buffer: 123 mM Nad, 4.82 nM KCl, 0.973 nM
CaCl 2, 1.12 mm MSH, 12.66 nM Na2HPO4, 2.97 mM NaH2PO4 0. 162 nM EDTA, 10
M gl ucos MssmrameitsmfI 3SR uptakiedntoBut i:oxrtlcal;smapgsnatee.d with 95% 02/ 5%

Cc2 for adj ust 4. The batign tart d
by addi ng Whebu iy o afelbeBligad qelim F2728, 9 npcchifi oeabepndy, *h' ' ©
I ncubat i Oﬁlo\fﬂ%@nﬁ@&j '.1r9b'3931ﬁdsu%¥os§§uﬁylelﬁ@rm Qﬁithaﬁﬁl\/f hiala%ﬁ@(imt}ﬂh rg%&/'téﬂoﬂn

Unifilter glass fiber filters (soaked for 1 hour in 0,1
pol yet hyl émngqm)zemﬁ"@e&mmgm anmﬁl&edlaé@@y gifas A thinjat 4 °G. Tkhﬁopeilems assay

buffer. 20,.Non: spe |f|cut sSin t i nal
concenr atfiEsazde S {hg SpFa ﬁanl?és ﬁeﬁgﬁ') aat%?bogfxeg gc’r{?es rﬁn gﬁl ?rfnngprgel]imn{esnt s as
dose- r espayse gehiiz¥@ (20388 thistlssdy i fRx P&5 nipsti ginslhRviedwilllaTedt Remponmisunds

of the invention showed that the conpounds all inhibit the norepinephrine

and ser ot dat maffept ank 10 v "BIG-BE| a9y added 39 Ponwellplaipp and) dekgy Briefly.
PCT/ DKO2/ Q08 {S0sithon of sy Bustel: 13 MRIAAE], A EVER DS ARY 0981,! g2 fwyul & |

MgSOy;, 12.66 mM Na,HPO4, 2.97 mM NaH,PO04, 0.162 mM EDTA, 10 mM glucose
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 uM 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 ICso below

25 200 nM.

30



RI3R /R~ N RI4 R RI5 X R16 Y5 U wherein 10 Xis -0-, -S or -CR4R5-;
Yis -CR6R7-, -CR6R7-CR8R9- or -CR6=CR7-; or X and Y together forma group
- CR4=CR5W0 30558Z84=CR5- CR6R7-, and Uis -0-, -S or CRLORPCH/DKa003/3i s -O0-,
-S- or -CR4R5-; and Y and U together fgrm a group CR6=CR7-,

- CR6=CR7- CR10R11-, 20 or -CR6R7-CR10= 1-; or X and Y and U together form
- CR4=CR5- CR6=CR7-; Rl and R2 are independently selected from hydrogen,
Cl_6-al kyl Cl@mss_ 3| kenyl, C2.6- 25 al kynyl, C3_8-cycloalkyl, or Rl and R2
together with the nitrogen, to which they are attached, forma 3-7
menbered ring optionally containing one further heteroatom W 03/055873
PCT/ DKO2/ 00873 AlSariib8indeheconiichind hdvikg Gheafoemelach i ndependent |y sel ect ed
from hydrogen, hal ogen, cyano, nitro, Cl_6-al kyl, C2_6-al kenyl,

C2_6-al kynyl, and C3_8-cycloal kyl; R is hydrogen, G _6-al kyl or cyano; 5
R4, R5, R-, R7, R8, R?, R10 and Rll ape ealgh i ndependently selected form
hydrogen and Cl _4-alkyl; or an adld adclzl\}/tl on salt thereof.

14
R D%
RIS X\
RI6 O /Y
U

wherein
10
X is -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 -O-, -S- or CR'R';
15

or

X is -O-, -S- or -CR*R>-; and
Y and U together form a group CR*=CR’-, -CR*=CR’-CR'’R!L-,
20 or —CRSR’-CR!=CR!'-;

or X and Y and U together form ~CR*=CR*-CR%=CR’-:
R! and R? are independently selected from hydrogen, Ci.¢-alkyl, Cy.¢-alkenyl, C,.¢-

25 alkynyl, Csg-cycloalkyl, or R' and R? together with the nitro gen, to which they are

attached, form a 3-7 membered ring optionally containing one further heteroatom;



10 2. A conmpound according to claim1l wherein X and Uis selected from -0-
and -S and Y is -CR6R7- or -CR6R7-CRBR9-. 3. A conpound according to
claiml whersiosssXx3and Y and U together form 15 - CRA=CR5- GREAURR/00878. A
conpound according to claim1 which is {gTrans-(3-Benzo[

1, 3] di oxol 5-yl -i ndan 1-yl)-di met hyl - am ne Cs-(3 -Benzo[ 1,3] .

di oxol - 14 1di et hyl - am ne,

Trans- ( 3- Bi% 8¥%§0I g e@»‘?“ﬁﬁ%ﬁd@ﬂ,"l S?leﬂ'ieétﬁm?l bydspgn, halogen, cyano,

C s- ( 3-Bei ] . iad I et Trans- (3 -Benzo |
1, 3] (dl oxo:nﬁﬁi ;llzl %laﬁi a)r(lgif- Qkyﬂylt(g 6Iazm:ftyrrl%})Inee)ndqi J}ﬁf ﬁ(g?énzo [

1, 3] di oxol - 5-yl -i ndan- 1 yI) et hyI am ne, Trans-(3-Benzo|

13]d|oonR5¥1I-|nda %J(%) I-amne 25

G s- (3- BenZol gﬁo&e%’x HeC IOrc -1-yl)-nethyl -anine, (+)-trans-(3-Benzo

[ 1,3] d'50xo| S-yl -| ndan 1-yl)-dimethyl-amne, (-)-trans-(3-Benzo |

1, 3] di oxol - I -| %Pé %Edl metlpyl amne, (+)-cis-(3-Benzo[ 1, 3]

di oxol - 5- yI i Retand R aare gach independérgly(sleBed forn hydrogen and

1, 3]di oon ya{ll?’ ndan 1-yl)-di met hyl -am ne, 30

Tr ans- ( 3- BefZ 3] di oxol - 5-yl -i ndan-1-yl)-ethyl - met hyl - am ne,

Cis-(3-Benzo [ 1, 3]di oon 5-yl-indan-1-yl)-ethyl-nethyl-amne, Cs- [3
-(2,3 -Di hydro-henzo | k@dl oxi n-6-yl)-indan- 1 -yl] -dinethyl-amne, WO

03/ 055873 vamé@ﬁ@@svsat repfans- [ 3 - (2, 3- Di hydro-benzo [ 1, 4]

di oxi nyp-yl)-indan- 1 -yl] -dinethyl-amne, G s-Dinethyl-(3

- napht haI en- 2-yl -indan-1-yl)-am ne, Trans-Di nethyl-(3

- napht haI ef- 2- ylA ¢comgoundl-agtgrdagito elairil Swhdr@n X {81 U Ehéedéctedir6mz0- bnd, 3]

di oxol - yl)-i yl] -dinmethyl,-am ne, 5
Trans-[ 3- (6é ‘ggdsb%%z%7r9¥3‘¥%ﬁe@%§:-y|)-i ndan- | -yl ]-di met hyl - ani ne,
Cis-[3-(6-Chloro-benzo [ 1,3] dioxol-5-yl)-indan- | -yl] -nethyl-am ne,

Trans- [3 -(6-Chloro-b enzo [ 1,3] dioxol-5 -yl)-indan-1-yl] -methyl-am ne,
A compound according to claim 1 wherein X and Y and U together form

15 —CR*=CR’-CR°=CR’-

4. A compound according to claim 1 which is
Trans-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)-dimethyl-amine,
Cis~(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-dimethyl-amine,

20  Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-diethyl-amine,
Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-diethyl-amine,
Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-ethyl-amine,
Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-ethyl-amine,
Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-methyl-amine,

25 Cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-methyl-amine,

(+)-trans-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-dimethyl-amine,
(-)-trans-(3-Benzo[ 1,3]dioxo0l-5-yl-indan-1-yl)-dimethyl-amine,
(+)-cis-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)-dimethyl-amine,
(-)-cis-(3-Benzo[1,3]dioxol-5-yl-indan-1-yl)-dimethyl-amine,

30  Trans-(3-Benzo[1,3]dioxol-5-yl-indan-1~yl)-ethyl-methyl-amine,
Cis-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)-ethyl-methyl-amine,
Cis-[3-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-indan-1-yl]-dimethyl-amine,



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

C s-Enantioner-2-(3 -Benzo [ 1, 3] dioxol- 5 -yl-indan-1-yl)

- met hyl - awions/088876r an aci d addition salt thereof. 5. A plramBkewnssal
conposition conprising a conpound accogéji ng toclains 1 to 4 or a
pharmaceutically acceptable acid addition salt thereof and at | east one
phar maceuti cal I[%(acce table carrier or diluent. 15 6. The use of a conpound

accor di ng Treng{Za(Z3-Dihydyobenzo[ b, 4pdiaxinetc dirindaatI-yl]-diwetbpltabine, aci d addi ti on

salt thereof for .t pr rati,on .of a nedi canent for the treatnent of

affective ]iséé) él?yg",%?ﬁglﬁtﬁ% e F%@@Fb’gﬁ?ﬁ’\lﬁmﬁmxi ety disorders including

gener al anzﬂaﬁg_y)ilg'bﬁlgr_gﬁﬁapmmé@i_y@.maﬁl]y Jlagm@deder, post traumatic stress

di sorder, 20 obsessive conpul sive disorder, ﬁanic di sorder, panic attacks,

speci 1 1 ¢ phistpd6:Citoror bnzo fiiosoiiDandor kitisbathyFammenet hod for { he

t r eat ment 10, af |\ i dnchudi ng .dapr ] nd anxiety

di sorggrs rlf)l{]alégﬁd?é]gﬁgoté%\érg%%[gfgic?@{d; Sﬁggnﬁg%g?ylggg?%ﬁﬁa%glflg’t y di sorder, post

35 trgunata‘:is-[st(sasﬂommlzd[am]di@bsles;gl)wﬁdaipmguLrﬁéthgzl-aihisle,r der, panic

I sorder, panic_ attacks speci f.i ¢ _phabi as, sqci al phobia and angor aphobi a

inalivi nﬁraaﬁ %réﬁ-cgbwbe%ﬁl=é];ﬁlwg>1é-y1hm¢&ﬂ-,1-ﬂbmﬁ%aﬁgneadm nistering a

t her apeutigal Sk Y€ b 1 a<_ G0 IR 1y di clains 1 to 4

or a phar ngf’(%e%r%ﬁlngétlfn yli eg%:(é%ept gbl%gdlg%?lgs g@@‘?t& ?gﬂ'l)sgllgg&g %%1;}%01#(1? 30
Cis-Enantiomer-2-(3-Benzo[ 1,3]dioxol-5-yl-indan-1-yl)-methyl-amine

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
6. 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 traumatic stress disorder,

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

phobia and éﬁgbraphobia.

7. A method for the treatment of an affective disorder, including depression and
anxiety disorders including general anxiety disorder, social anxiety disorder, post

25  traumatic stress disorder, obsessive compulsive disorder, panic disorder, panic attacks,
specific phobias, social phobia and angoraphobia in a living animal body, including a
human, comprising administering a therapeutically effective amount of a compound

according to claims 1 to 4 or a pharmaceutically acceptable acid addition salt thereof.

30



