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nmonoani ne oxi dase inhibitors (MAO's), 2) biogenic
FIEi'ﬂB%.'fﬁE' ﬁggt [ serotonin (5-HT),
nor epi nep rine ( and dopamne (DA)] transporter
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5- HT and/or NE-receptor bl ockers (i.e. 5-HT and or
NE- ant agoni st's) has not proven very successful in
R?%ﬁ ﬁ?‘@ t n and anxiety and the
BAE edrsge aEJ}g%rnSgnt §jrrl\gst ef fici en%/ treatnments are
based on the enhancemsnt of 5-HT and/or NE

0 B TR R RSB R gt back

) @hdiohBhe@kidasdihhidRpis ESHEDIE), rrechanl sns", fundanent al
and dinical pharmacol q

, .2004,. 1 < 21; :
P bigees, amﬁ@wnﬁwgrr@'m%ntlt?rwﬂ@nnz%ﬁihi Shiegirephrine ONE) and
antg, i t g%h@ BRSO and
t herO gﬁglﬂ‘? ?2?5] h pbggptaggﬂgo kziggéel ective

3k mdulﬂtqrs,reemtaélk dldckers bf ersray "Q<Hé pbihg 2B and/@f NE resqpiors-
as SSRIs) have becone first choice therapeutics in
the treatnent of depression, certain forns of anxiety
Sm(ﬁhrtﬂ:pﬁe@ﬂblals asmamltddasixh beﬂaiyseieﬁtietycygﬁmlwlabgeylimnes the use of 5-
f
T SR OGS bt T S SR S LM e

suc@RdfhORPhE SR ARcht oIS sioh angRExicty zm%l tﬁSBkﬁ"er&rdeardect‘urrently most
exanpl e flouxetine, sertraline and PPa etlg

efficient treatments are based on the enhancement of 5-HT or NE neurotransmission by

blocking their reuptake back from the synaptic cleft (Slattery, D.A. et al.,, "The evolution of

antidepressant mechanisms", fundamental and Clinical pharmacology, 2004, 18, 1-21;

Schloss, P. et al, "new insights into the mechanism of antidepressant therapy", Pharmacology

and therapeutics, 2004, 102, 47-60).

Selective serotonin reuptake inhibitors (hereinafter referred to as SSRIs) have become first
choice therapeutics in the treatment of depression, certain forms of ahxiety and social
phobias, because they generally are effective, well tolerated and have a favourable safety
profile compared to the classic tricyclic antidepressants. Drugs claimed to be SSRIs are for

example flouxetine, sertraline and paroxetine.

However, clinical studies on depression indicate that non-response to the known SSRlIs is

substantial, up to 30%. Another, often neglected, factor in antidepressant treatment is the fact
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30 However, clinical studies on depression indicate
that non-response to the known SSRIs is substantial,
W@ poBo23626 Anot her, often negl ected, factor iPRCT/DK2007/000389
anti depressant treatnment is the fact -1 WO
2008/ 025361 PCT/ DK2007/ 000389 that there is generally
a delay in therapeutic effect of the SSRIs. Sonetines
toms even worsen during the first weeks
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NA) reuptake inhibition on depression is explored in
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Duldf&ﬁhﬁ(‘ﬂmngle' l:(d{dw&nncé\(b\’ 24B68630arl' inbitlimf afisetdnin and noradrenaline
atients

TS gy S RN RRIAT RO LSl e

19981 E I, SIB9NAGRYY §N?|V%nlafa$(ﬁfe0(ﬂ<9ﬁhl)\ @t’ldl N3y Avesintakingen depressed
reuptake i nhi bitors" "noradrenal i ne

outpglignsy’o nﬁ’mhm’zﬂzsmakféomﬁvl&woF@l 2§r 18k 189 Stomaoendy by g such
dualt gf?ec%‘ %L Lakb Rl Sﬁ‘@f@{gt aé%?otbrﬁllf' 2Rl tidradr&RAXE tréupeakBAfhibitors”, or

een shown to stinu -HT neurons and nedi ate the
NSRIeI"ea&aéreozihrﬁ-ahEr sci:rntonhlerelmtdqennl(l@m‘msson, T. et aI, J.
Neural . Transm ssion, 2004, 111, 127) there m ght be a
synergi stic advantage using SNRI's 20 in the

Sinde' atm@twith tete Bél&&ﬁ/b ONE atupakei mhibitod ebowstineohasShifeh' Slown to
has been shown in clinical, stu

stimy lafea M Rguresyss angym atf)gfenreteése dfl Se lel blln(}ﬁféradn éSvensson T. et al, J

Neu &7” Wrsszg?)/eer@hl llﬂa'lf‘i) tk@@ kigRibB.a syhérglstleadratdge using SNRI’s
ache, pdin while awake and during daily

in t}actteal&metnt e%qepmdoegp@mﬁaﬂ y pain associated with
depression (Berk, M Expert

The use of SNRI’s has been shown in clinical studies to have a beneficial effect on pain (e.g.
Fibromyalgia syndrome, overall pain, back pain, shoulder pain, headache, pain while awake
and during daily activities) and especially pain associated with depression (Berk, M. Expert
Rev. Neurotherapeutics 2003, 3, 47-451; Fishbain, D.A., et al. “Evidence-based data from
animal and human experiméntal studies on pain relief with antidepressants: A structured

review” Pain Medicine 2000 1:310-316).

SNRUI’s have also been shown in clinical studies to have a beneficial effect in attention deficit
hyperactivity disorder (ADHD) (N. M. Mukaddes; Venlafaxine in attention deficit
hyperactivity disorder, European Neuropsychopharmacology, Volume 12, Supplement 3,
October 2002, Page 421).
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25 Rev. Neurot herapeutics 2003, 3, 47-451; Fishbain,
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wheosai2sgper i nental studies on pain relief w tPCT/DK2007/000389

anti depressants: A structured review' Pain Medicine

2000 1:310-316). SNRI's have al so been shown in

clinical studies to have a beneficial effect in

attention deficit 30 hyperactivity di sorder (ADHD)

(N. M Mikaddes; Venlafaxine in attention deficit
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%use Fi bige ., "I n Depression

deprambm/am@phwlaf zrr@ndrng@b@ﬂm(&bm@y ltl& W@ét n@r@epr%\?@rﬁmd Mania:
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Phafmdrcol Bxpalher. T4920N260, Bpat 36 eldi65; ISaab, GELQE@Zl ZE’Bndsplfﬁarmacol Sci.

199@1173 18%7}58%%'Pwn'£§§05?ttaﬁ, .? ]\Eura% {rag.f 19&3 9Tr 19s. 16% %Sposnto

E., et%‘lE I 88 QBioRMOOGHM IRE Intéth@ToACds | fosusast N&@U&nﬁﬂepﬁ@vﬁt Drugs” Curr.
Antidepressant Drugs" Curr. Drug Targets 200

Drug Jangets12986, s pg et {sq%psta}hgb@ru&%qcpﬁ% 06H1et5hIéT5yq1gm (e.g. SSRI’s
and %ﬁ?&cﬁz%gmg an ?ﬂdstf‘e%g tﬂagaélaé'ﬁ?cgsa @&98& B8y eAMBhEER AbSdninergic

Ir an epressant act y enh anci ng
transtoission reerthg mesolimbic system, and the use of such drugs, which influence the

mesolimbic DA transmission might be important and useful in the search of new

antidepressants for the treatment of depression.

Furthermore, Axford L. et al. describe the development of triple 5-HT, NE and DA re-uptake
inhibitors for treatment of depression. (2003, Bioorganic & Medical Chemistry Letters, 13,
3277-3280: "Bicyclo[2.2.1.]heptanes as novel triple re-uptake inhibitors for the treatment of
depression"). Wellbutrin (bupropion) which has DA re-uptake activity in vitro and in vivo,
show antidepressant efficacy. Other combination studies have indicated that addition of some

affininity at the DA uptake site may have some clinical benefit (Nelson, J. C. J. Clin.
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transm ssion in the nmesolinbic system and the use of
such drugs, which influence the nesolinbic DA

W@ p@ss2a3ssi on mi ght be inportant and useful i nP@HBK2007/000389
search of new antidepressants for the treatnent of
depression. 25 Furthernore, Axford L. et al. describe
the devel opnent of triple 5-HT, NE and DA re-uptake
i nhibitors for treatnent of depression.

2003, _
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conbi nation of an SSRI and a norepi nephri ne and
Thewdp alimicd eweinmeaduggesnhg Hiat the,cohrbinatiernf ars SSRbard & ootgpinephrine
non-r.es

and g?pam.u&ﬁ E%P%E"r lélﬁ*bétﬂldlnggiﬁs IJeSE) sexya u&oﬁ%n( r%l?anWég@thnt Ghith SSRI’s

alon@‘(KE@r’wd?gi lHl deal. I’E(IbﬁlbWrighBhﬂ'p’re}&bm’SlRt WSV&tlaifbime Paroxetine, or
resston.” J. Cin. Psychi 3
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dysfunction, than treatnent with SSRI's al one
(Kennedy S. H et al. " Conbi ni ng Bupropion SR Wth
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I'on ch atry
redut&dldABOYE a0115n Thiel lae Ve 1] g piTEIn t‘Mﬂftl-targep Isteat@csoﬁoo thenmprovemem of

nor epi ne |ne a amn ta hi b
oo e e SRR SR S I B DAL Ry And
Thefa%uttch@;s;ﬂ.catlmf’ﬂﬁmm%d‘lbggﬁ& Th@ﬁﬁeutk@ duoezbody!133- 306)

action ., et al Miul ti-target strategies
for the |nprovenent of depreSS|ve states: Conceptua

Theiﬁrgye%ﬂrivgnt?onﬁﬂgviwgyﬁ%?‘nd%é&ﬁﬁuﬁ&s whlcH AR ROR ¥ serotonin,

norepinephrine and dopamine re-uptake. The compounds of the invention are therefore useful
in the treatment of affective disorders, pain disorders, attention deficit hyperactivity disorder

(ADHD), substance abuse, cognitive deficits and stress urinary incontinence.

SUMMARY OF THE INVENTION

An object of the invention is to provide compounds of the Formulas I-X, as defined below,
which are inhibitors of serotonin, norepinephrine and dopamine re-uptake. The compounds of

the invention are therefore useful in the treatment of affective disorders, pain disorders,
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Ther apeutic Application.” Pharmacol ogy & Therapeuti cs.

110 (2006), 135-370). 20 The present invention
Wee@siztssl novel i ndane conpounds which are i nhPGI/DER®7/000389

of serotonin, norepinephrine and dopam ne re-uptake.

The conpounds of the invention are therefore useful

hn thg treatnent of affective disorders, pain

i sorders, attention deficit hyperactivity disorder

atteqtipHO} ficits hiyperagiivéty adiserder é@@?ﬁlﬁsj wageYs &‘%%ﬁd% geubptaRees abuse,
smo [l NBkei e ARy iR BonghMBRY OF THE | NVENTI ON An

oLﬁec{ 6# %he anentpgnérgyto'provide conpounds of the

FoLnu!as | -X, as defined below, 30 which are

i nhi bi t.ors of serotoni [ [ ]
in SRR SRR ORI R RIS Dt i e
treaﬁﬁ’&iﬁ of effective Qlﬁéél‘d_e:i‘sn TohRrthéraBtisimte bud fwiddohieitniting the invention, the

di sorders, pain disorders, -4 W) 2008/ 025
st b R e it ot SopOZEE e e dorder

and ShLieydfdordefDHD) . cognitive disorders, substance abuse,
snokrrng cessation and stress urinary incontinence. In

gnf_engogirent, t he conpounds of the Fornmulas I-X, as

efi ned..bel o [e f j f

In iy e Ry Y BEFestR Marbey &0 By e BRI from e sroup
con%ihﬂi‘ﬂgE b%@l_ajoh Qle%:xﬁys@itfjﬂif@mded lveslanalidliac posteatali depredgipn,t dysthgmia and

reated is selecte romthe group,consist.i f . e di
deptsefive ewpviated Ui bigplr IAer PHAr SRS O PR disease
To eeiiBRlke withSutdRREIRS Ble\ifvedtisn af @bolitheReof the atveskiar @ncerns
selected fromthe group 10 consisting of

the drepuirests pf/ depuéssion desociaas witle hipolaa disewiet: ragpter Lmbodiment concerns

the gﬁeegtgrreeits bgg%prg%ﬁ)h I@é%c%ﬁe@in\ghh ANRRR O AnARG UrhRUBSEnMcbikterns the
far “drsorder, zheiner's, psychosis or

tredaEiti dTSdepressich saemsimted Wih fpaychhsis; dndl anstheatembaglimestconcerns the

e of AEPresie ERER ORI BN SUSEn associ at od wi th

: _ EPressi®dh associated with
?lpolar dls?rder; anot her enbodi ment concerns the
reatment of depression associated with Al zheiner's:
In anhis T dbDRT B RIS SRS PR B8 PSRBT SR Ton the sroup
depr i i at A P )
cong%ﬁg%?ﬁ%eg\?raggﬁﬁgkﬁlgﬁgdﬁg dobliaPsk P 8isSrder POst AAOMBRE stress disorder,
obsessive compulsive disorder, panic disorder, panic attacks, specific phobias, social phobia

and agoraphobia.

In another embodiment, the compoundé of the invention are useful in the treatment of pain
disorders. To further illustrate but without limiting the invention, the pain disorder to be
treated is selected from the group consisting of fibromyaglia syndrome (F M‘S), overall pain,
back pain, shoulder pain, headache as well as pain while awake and during daily activities.
To further illustrate without limiting the invention, an embodiment of the invention concerns
the treatment of fibromyalgia syndrome (FMS); another embodiment concerns the treatment
of overall pain; another embodiment concerns the treatment of back pain; another
embodiment concerns the treatment of shoulder pain; another embodiment concerns the
treatment of headache; and another embodiment concerns the treatment of pain while awake

and during daily activities.
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treatnment of depression associated with Parkinson's
di sease. I n another enbodi nent, the anxiety disorders
wo o00bm233seat ed are selected fromthe group coPGT/BKRIUG/000389
of general anxiety disorder, social anxiety disorder,
post traumatic stress disorder, 20 obsessive
conpul si ve di sorder, panic disorder, panic attacks,
speci fic phobi as, social phobia and agoraphobia. In
anot her enbodi nent, the conpounds of the invention are

usef ul | the r eat nent of er r
in s bR Vi EMBERa o R BT RO R HchdBhent of
atterftidh defidiskypdeictiviey diﬁbrdéﬁADfHD)t@d otter sednétiveclibofdetsn t he

group consisting of fibronyaglia syndrome (FMS),

overal | pain, back pain, shoulder pain, headache as

In an‘ﬁﬁﬁér éatboRfheht, W LEmPARUE oA ifNEntiBY aftalskul ffihe tichin®it of both
further il'lustrate without linmiting the invention,

SubsmnC@ﬁh)@@aWbmolﬂﬁg gepsatipmvent i on concerns the treatment
of fibronyal gia syndrome (FMS); another enbodi nent
concerns the treatnent of overall pain; another

In asothadinibedimengnibecanspoihds off thainventionodre lnsefil ipdahetreatment of stress
anot her. 30 enmbodi nent concerns the treatnent of

uringy ANAORRICNSEI n; anot her enbodi ment concerns t he
treat ment of headache; and anot her enbodi ment concerns

the treatnment of pain while awake and durlng dai
In a seqond jagnee’s the. prespyn inpasion seiafes oy hFry$°rmU'aS I-

X, e%”&’%d?ﬂ%a tfermﬁ AR mahf@caRTRL 'elnrqulgefménlﬂ ehséfm’ %II {HRNurfrfent of

e treatment of attention deficit
affeawpeinswodersx pbiy disosdersd atteni ADHEﬁCldnwe@m‘ety deydert(APED), cognitive

cisof Piolas o BoRaa PO oR e wiE EAPREE,

subst ance abuse and snoki ng cessation. |In another
enbodi pent, the conpounds f

th t f ul
o S TR Pl B S LTS0S Y3 s

X, dsNd&ine8 Wy, 2RPRRE mahBBcRFESL At mbdi¥ARdnt QRefublf@! 8% dr@tment of
the use of 4 conmpound of the Fornulas |- X as defined

affemeomordem Trohfurthesriliwstreteuwichayt limitirgcine invsngony dheraffecti vy disorder
to l)teht?ea‘ierde fl ge}m:&edofrom the group consisting of depressive disorders and anxiety

disorders.

In one embodiment, the depressive disorders to be treated are selected from the group
consisting of major depressive disorder, melancholia, postnatal depression, dysthymia and
depression associated with bipolar disorder, Alzheimer’s, psychosis or Parkinson’s disease.
To further illustrate without limiting the invention, an embodiment of the invention concerns
the treatment of depression associated with bipolar disorder; another embodiment concerns
the treatment of depression associated with Alzheimer’s; another embodiment concerns the
treatment of depression associated with psychosis; and another embodiment concerns the

treatment of depression associated with Parkinson’s disease.

In another embodiment, the anxiety disorders to be treated are selected from the group

consisting of general anxiety disorder, social anxiety disorder, post traumatic stress disorder,

-6—
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affective disorders, pain disorders, attention deficit
hyperactivity di sorder (ADHD), cognitive disorders,
W@ aipsn2336e abuse, snoking cessation and stressSPCI/DRE2K07/000389
i nconti nence. 15 In one enbodi nent, the present
invention relates to the use of a conpound of the
Formulas |- X, as defined below, for the manufacture
of a medi canent useful for the treatnment of affective
obsedsivoeatesusiverdisorder, parric disprdst, panie athakhowecifie phobiag sedidl phobia
Lnvention, the affective disorder to be treated is
a“d%%FQ@ 3 fromthe group consisting of depressive
dlsorders and anX|ety 20 disorders. In one
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nvent an-e he 1 nvent'i on
shmﬂmn@emnmmdeeasmeﬂhﬂmnn“MMedwﬁ&emgwmﬁngéabumHWstMAth
bi pol ar di sorder; another enbodi nent concerns the
treatnment of depression associated with Al zhei ner's;

In aRBtRér@Nbod i@ tHE MvefORICRIAS tb ile usk o€ atompoumf of Formulas 1-X, as
depr essi on associated with psy ch05|sﬁlgnd anot her

defimarbbatp el (6o MEBY S ITeNE) @ MeBichmERt useHul dgipihediagent of attention
deﬁéﬁ@%ﬁf%ﬁ‘g’ thE(L Berlz(gmlﬂ)sé?ﬁ othef LEEARR disdRiekd anot her

e anxiety disorders to be treated are
selected fron1the group consisting of general anxiety

ord anx [.sor.de S r i

o o5 RRP PR G800 M rBRNTY) Kputs .
deﬁﬂ&ﬁ&ﬁ@w Vﬁr cclﬁmmuhlsthcmreohfsw mdaicam¢m nisefuld fos ahal @eatmpamnefCsubstance

at t acks, speci fi c phobias, social phobia and
ab“%@@?éﬁﬁ@ﬂg&&“ﬁﬁmanother enbodi nent, the invention

relates to the use of a conmpound of Formulas |-X, as

5 defined below, for the manufacture of a medi canment
In austbenﬁmlfodrmmethc invgntiemtelasgs tpdhqusedif egrogmpoynd TBFormU'aS I-X, as

deﬁnel:'ldr lgel 3&/ fagtu\m 5%015{%(31:%%& L&k En BRYARIhOSE strEQQerary
SOT O e treated Is

incontmence

In a third aspect, the present invention relates to a pharmaceutical composition comprising a
compound of Formulas I-X, as defined below, in a therapeutically effective amount together

with one or more pharmaceutically acceptable carriers or diluents.

In a fourth aspect, the present invention relates to treating a disease, where the inhibition of
serotonin, and/or norepinephrine and/or dopamine re-uptake is implicated, comprising
administration of a therapeutically effective amount of a compound of the Formulas I-X, as

defined below, to a mammal including humans.

In a fifth aspect, the present invention relates to a method of treating affective disorders, pain

disorders, attention deficit hyperactivity disorder (ADHD), cognitive disorders, substance

-7-
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syndronme (FMS), overall pain, back pain, shoul der
w@aim/0233endache as well as pain while awake anPCTIDKR613/000389

daily activities. 10 In another enbodi nent, the

invention relates to the use of a conpound of Fornul as

| -X, as defined below, for the manufacture of a

medi cament useful for the treatnent of attention
abusgefnaking ¢ppsation end strasy utnasy intentifeABHOPMAFging thgeadministration of a

: v, o) , :

therfp ROl ¥FreAhRARAEE o § RaRARRORH RARMIERS: o} Bined below. 102
manmaXinchslinglbungteki ned bel ow, for the manufacture of a

medi canment useful for the treatnment of substance

abuse and snoki ng cessation. In another enbodi nent,

In ohd'@mbWRBit B8 pr&k@tifvention tdiRed @ MEthad 0O tRAImEAfeétive disorders,
Formulas | -X, 'as defined below for the manufacture

compfisiag fedidiainsttiarself 4 therapputically effgetteetrowdt o g cggigound of the
Forr{élﬁlh R3¢ Vs deftheld MRV, 't@?%ﬁlmdl MhAudity hthASPES FurtheD Blustrate without

esedt invention’'relates to a pharnaceuti cal
limitagrlees iirtvieotior ahpraffscting  disordenpo iedtresteddy selecied ifrop thes group
defin bel ow,..in a therapeutically effective anmount
consﬂsg‘é’gf’ﬁg‘?pres\ﬁvf’ Hisgidgrsgnd ﬁ%’f‘gty it FafreﬁsCeuti cal ly acceptabl e
carriers or diluents. 25 In a fourth aspect, the
present _invention relates to treati nt%ﬁa di s

: v Wh
In onpesmbodiminti Big dspreseid GHSSriR, Rt/ P &rsﬁfﬁg%ﬁrfr%%ﬁee group
condAREYF HHBR A NEsIVE -difdt Rk embRndHoRbh] FtMeh dePRTYIdnSidRgGhymia and
AdnT

mnistration of a therapeutically effective amunt
deprefsian asovidechwithfbipdiar diesrdanl Alzhpimer’sapsychiesis eretpriasagys, disease.
a . [ [ .3 Fift ] .
vo i FRRTRGL IR BUFSPRIonlh Loyl RSk concer
the atduaeiti ofalegiesion esssciatpdiwith pslar disorder; atetbert dndrodiment concerns

the ggag%gr:gteqfh eggeggér% Igﬁ\%leéXte_ I-yvsl'\%bglghﬁ ég;%@ih%?g%ibgéi\r{\%m concerns the
treafiicht BKABHEAN0RBEkiated W5, psyBMIsisN@nd RGBT efbaideritdoassns the
urinary incontinence, conprising. the adm nistration of

treament pledenprssion awpeigied pfth Parkinson §9iseSeof a conpound of
the Forrmula 1-X, as defined below, to a

In another embodiment, the anxiety disorders to be treated are selected from the group
consisting of general anxiety disorder, social anxiety disorder, post traumatic stress disorder,
obsessive compulsive disorder, panic disorder, panic attacks, specific phobias, social phobia

and agoraphobia.

In further embodiment, the depressive disorder to be treated is selected from the group
consisting of major depressive disorder, melancholia, postnatal depression, dysthymia and
depression associated with bipolar disorder, Alzheimer’s, psychosis or Parkinson’s disease.
To further illustrate without limiting the invention, an embodiment of the invention concerns
the treatment of depression associated with bipolar disorder; another embodiment concerns
the treatment of depression associated with Alzheimer’s; another embodiment concerns the
treatment of depression associated with psychosis; another embodiment concerns the

treatment of depression associated with Parkinson’s disease.
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mammal i ncludi ng humans. 5 I n one enbodi nent, the

present invention relates to a nethod of treating
w@rdosoeizere di sorders, conprising the adnm ni stPEL/DEA0GH00389

a therapeutically effective anount of a conmpound of

the Formula I-X as defined below, to a manmal

i ncl udi ng humans. To further illustrate w thout

limting the invention, the affective disorder to be

treated is selected fromthe group consisting of

e 'y d 1

In exze% é’ ?mgécﬁr%grg {h% ggsklg%telﬂgénglgi{ Jelate E g8 %?etl{orde(ga)fttg%tlgg anIety
disoﬁlefsecdrﬁ]d'lsirfgam bdhﬂmg;tlauqih oftzntherapéuitiogllyodffeatyeoamount of a compound

d ress di.s r, nel anchol st nat al
of thg ERFENa o 2% Al B Eﬂ?dmalag',sl BtuRBE MaRERe  at ed wi th
bi pol ar dlsorder Al zhei ner's, psychosis or
Par ki nson' s disease: To further illustrate without
In forther tambgdineat,i e canxicth disardessnisobs risated gre selactpdfeam it group
¢ .
cons\?&%ﬁ%%ﬁ?@e?ﬁ {(}St di %em:“sg)%g?% )ﬁ&? nﬁgrzl:elggﬁ?§§agﬁfgg§ Etgess disorder,
obsebdiee wlmaﬂmdlscnrﬂerdpmedsodnr @ssnocattaﬂce,dspwﬁh phobias, social phobia
anot her enbodi ment concerns the
a“d?$>%$ﬂ€ﬁt of depression associated with psychosis: and
anot her enbodi ment concerns the treatnent of
depressi on associ ated with Parkinson's (Lsease

I
In apgibaricatbodisalithe Resent fyention wiajesdp dpdbedsot seabiag pam J}sorders
comgﬁﬁﬁé gl ﬁfnﬂnﬁ@ét%t &t IRl al19 e BERive CMbAhE bf BGoRfpound of the

anxi ety disorder, social anxiety disorder,

Forqndsﬂ % madﬂﬁtedcbem ¢ 8 mimgen] deludingmeans %f%@ﬁpwhustraﬁ@ without
llmltb%tglg gr%ehtupnam pag%%’ gclgrggr ta g%’gbtgg gst s}q%‘é&éﬁ 'frog]gﬁ\% ﬁ];(#u% coHsmtmg of
fibraigagia Bﬁfﬂromé hKMﬂB vesli pa, (H)laﬂopzde,rshbmldhepalm cedathe as well as
selecteﬁ f he Srqﬁg consi sting of najor
pain ydije ke, an ‘g'é‘lgéi'é y adi¥jtigSchol i a, post nat al
depression, dysthym a and depreSS|on associated wth
bi pol ar di sorder, Al zheiner's, psychosis or

In amghariemborimentjthepretent inpentianrrelates tq # medhod of Ereplingrsigntion deficit
hypelrllctﬁv t rdgsol;t{%ﬁ éAl?)‘l@gtah&”a hef"? @mddlw?&trs ngghﬁn ﬂwﬁeed\?i}ﬂtnﬁhﬁgtratlon

conce tnen epressi on associ at e
of a Imqmpleanwady sffecdpe amanot dfarcoepbot ofithe Faronwtelk-Xsakdefinbd below, to

q q& % E EHgression associ ated with Al zhei mer's;
am%ﬁm% HEYUERHOYPHENt concerns the treatnent of

depression associ ated with psychosis; another

enbodi nent concerns the
In another embodiment, the present invention relates to a method of treating substance abuse
and smoking cessation, comprising the administration of a therapeutically effective amount of

a compound of the Formula I-X, as defined below, to a mammal including humans.

In another embodiment, the present invention relates to a method of treating stress urinary
incontinence, comprising the administration of a therapeutically effective amount of a

compound of the Formula I-X, as defined below, to a mammal including humans.
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20

treatnment of depression associated with Parkinson's
di sease. -8 WD 2008/ 025361 PCT/ DK2007/000389 In even
wa@2doaneiser enbodi nent, the present invention rBPCEDES007000389
a method of treating anxiety disorders, conprising
the adm nistration of a therapeutically effective
anount of a conpound of the Fornula I-X, as defined
bel ow, to a mammal i ncluding humans. 5 In further
DEEAHKED BERCRIPHAOMNQFKRE ANYENIHIONt 0 be treated are
selected fromthe group consisting of general anxiety
di sorder, social anxiety disorder, post traumatic
Thegkgsetsnvdntat prevides alngeasdsbataanepteséntal lohi the Fdmityla pani ¢
di sorder, pani.c attacks, specific phobias, socia
phobia and agoraphobia. 10 In another enbodi nent, the
present inventiomrelatespko a nethod of treating pain
di sorders, conﬁ? (ng _ttie adnministration of a
therapeutically effed¥ive anmount of a conpound of the
Formula I|-X, as defined below, to a mamal including
humans. To furth ustrate without Ilimting the.
i nventi @rs) the order to be treated is selected
fromthe gfoup ng of 15 fibronyaglia syndrome
(FM5), overall pai pack pain, shoul der pain,

headache as wel | H1I|e awake and during daily
activities. | n g@not dnbod 3y the present
invention relates to ) o gfeating attention
deficit hyperactlgb} order (ADHD) and ot her

cogni tive disord conpr|5|ng the adm nistration 20
of a therapeutlcally ef fective amoutt of a conpound of
the Formula I-X, as defined below, to a manma

i ncludi ng humans. I n another enbodi nent, the present

Whi:l’ké)i\h&d’atﬂ Rhgﬂcﬁkﬁire%deperﬁlem lmﬁlogeh Cr-Eabtraightan bsnakedelky! or Cs-
abus an NOKI 0Q slatlon r|S|n

el (oot FORMOR 44 Rer ettt AT ey Br Peich ey aioflighed form
azet@cfme %ﬁwﬁdﬁ@r@%n&im@fazﬁﬂhﬁe bembiphaline; X, as defined

bel 0w, to a manmmal includi ng humans. |n anot her
enbodlnent the present invention relates to a method

Wherem eagl?hB 'f&ginﬁépeﬁ(?e%tly rhS'E'l%ﬁé/n C,-Csg-straight or branched alkyl, C;-Cs-alkoxy,
C,-Cs-straight or branched polyfluoroalkyl, halogen, cyano, hydroxyl, tetrazole- optionally

substituted with methyl, or amino; or wherein two R? groups on adjacent carbons combine

together to form a methylenedioxy linker;
wherein R* is hydrogen, C,-Cs-straight or branched alkyl or C3-Cg-cycloalkyl;

wherein each R’ is hydrogen, halogen, C;-Cs-alkoxy, C;-Cg-straight or branched alkyl, C;-
Cs-straight or branched polyfluoroalkyl, cyano, or hydroxyl,

m is an integer from 1 to 4 inclusive;

n is an integer from 1 to 4 inclusive; and

-10-



I ncontinence, conprising the adm nistration of a

therapeutically effective anount of a conpound of the
wao-oroskasel - X, as defined below, to a mammual i nPCTIOKR@?7/000389

humans. 30 -9 WD 2008/ 025361 PCT/ DK2007/ 000389

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention provides conpounds that are represented by

the Formula I RR 2 N (R5)m R6 gRS n N5R4/ (1)
whergieRejshydeaghn, i 1-Gangrafght arrtéanqha%y HWaamhedybhydr ogen,

al kyl or C3- C8-cycl oal kyl ;

Orpﬁ} %ﬁ%§g¥ %?&ﬁﬂJe%é@ gﬁ?he nitrogen to which they

are attached form azetidine, piperidine, pyrrolldlne,

o % 305 TRN I ROPUS o e T B FRRMET oty pramomers
5  diasRkdfiydrs afd mbhurad theeyf, Cl- C8-strai ght or branched
pol yfl uor oal kyl, hal ogen, cyano, hydroxyl, tetrazole-
optionally substituted with nethyl, or am no; or

In a%lﬁéﬁblﬂb&d’iﬁ’leﬁgthg r QPR réprisaftéd by GRE [PERHUIG QMBI cis isomer of

together to forma et hyl enedi oxy | i nker; 15 wherein
Forrrdla 1 bartdyidli; dyyenpthacembedistentthg hemppung renTeseaied By ithq Fosmula 1 is the

erein each R5 is hydrogen,
tmn%ﬁ?@ﬁ%ﬁ%%ﬁfukg ZWE§Cy, Cl1- C8-strai ght or branched

10 al kyl, G- C8- stralght or branched pol yfl uoroal kyl

or.. hydr ox
In anotﬁer embodlme¥1t the gresent invention relates to compounds of the Formula I1-V

15

(I1I);

-11 -



20 mis an integer froml to 4 inclusive;, n is an

integer froml to 4 inclusive; and -10 WO 2008/ 025361
wEOBOR3607/ 000389 wherein R6 is hydrogen, PCT/DK2007/000389

Cl -C8-straight or branched al kyl or phenyl; or

pharmaceutically acceptable salts thereof. In one

enbodi nent the conpounds represented by the Fornula I

are the pure enantloners 5 diasteroners and m xtures

thereof. In anothegg enboﬂfnent t he conpound

represented by the \b fula | is the cis isomer of

Formula Il and Iln anot her enbodi nent the conpound

represeq%g mula | is the trans isoner of
For mul a anot her enbodi nent, the
present inventhagA reates to conpounds of the Fornul a

I1-V \NR2 R (R5)m R
RIN'R2 (R5)m Re,(R3

R3)n N R4/ (I1); 15

@ ("), )

R (IV); and
(R¥)

R (V);
Wherein R', R%, R, R, R®, R®, m and n are as defined above.

In one embodiment R' is hydrogen. In one embodiment R? is methyl. In one embodiment R
is hydrogen. In one embodiment R’ is selected form the group consisting of hydrogen,
halogen, and methoxy. In one embodiment R? is a hydrogen or halogen. In one embodiment

the halogen is fluorine or chlorine. In one embodiment R®and R® are hydrogen.
In another embodiment R'is hydrogen and R% R?, R* R5, and R® are as defined above in
Formulas II-V. In a further embodiment R' is hydrogen, R? is methyl, R?, R%, R’ and R® are as

defined above in Formulas II-V.

In a further embodiment, R' is hydrogen, R? is methyl, R* is hydrogen, and R?, R’ and R® are

as defined above in Formulas I11-V.

12—



-11 WD 2008/ 025361 PCT/ DK2007/000389 2 RNR (R5)m

R6 (R3)" NR(IV); and R 2 N (RBYmR6/ | (R3)n N
wR400802361 5 Wherein R, R2, R3, R4, R5, R6, nPEnuKn007/000389

are as defined above. In one enbodinment R is

hydrogen. I n one enbodinent R2 is nethyl. In one

enbodi nrent R4 is hydrogen. In one enbodinment R3 is

sel ected formthe group consisting of hydrogen,

hal ogen, and nethoxy. In one enbodinent R3 is a

d | 2 |+
In arﬁsllﬂpf}géﬂb&ﬁmm ;thph drggéﬁn@{ SERaMh TR is r%%é% 1%21?'8r0gen,

uori ne or in one ertbodi nen
halogerreohyrrsttlwgenand thealrrmgwerls esnlbcidcil rﬁ@m thR giogp tepusiggenofafiebro or

b
chlofS prd ol 42y Aol Rtk PRRAERIRSS, "' F ' hyar ogen.

5 R2 is nethyl, R3 R4, R5 and R6 are as defl ned above
in Formulas I1- n a fyrther n‘gg)
In ah@‘&hﬁg@ﬁb(’dﬂ?ems% ﬁi}‘;mg‘}’MRl oS yg °$?3‘ RRS'S Jptrogen,
halofh 8f fethoxy, and the halogen is selected from the group consisting of fluoro or
chloro, and R’ and R are hydrogen.

10  In a further embodiment, the present invention relates to compounds of the Formula VI-X

H CH
A
N/ 3

%
N
/
H

F (VI);

F (VID);
15

-13 -



as defined above in Fornmulas I1-V. -12 WD 2008/ 025361

PCT/ DK2007/ 000389 In a further enbodinent, R is
whyasogsn R2 is nethyl, R4 is hydrogen, R3 i SPCT/DK2007/000389

hydr ogen, hal ogen or nethoxy, and the hal ogen is

selected fromthe group consisting of fluoro or

chloro, and R5 and R6 are as defined above in Fornul as

I1-V. 5 1n a further enbodinment, R is hydrogen, R2 is

methyl, R4 i$lyde€dbn, R3 is hydrogen, hal ogen or

met hoxy, and th® halogen is selected fromthe group

consistineEof fluoro or chloro, and R5 and R6 are

hydr oge a further enbodi nent, the present

i nventi d : s to conpounds of the Forrmula VI-X HN

CH3 Ng ®F (M); HNCH3 N HF (VII); 15 -13 WO

2008/ 025361 PCTADRK206Y/ Q00389 HINCH3 A NH (VIII);
N ‘

H (VIII);

(I1X); and

X)

or a pharmaceutically acceptable salt thereof.

As used herein, it is understood that compounds of Formula [-X are meant to include all the

10  examples exemplified herein.

-14 -
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HNCH3 N H(IX); and HNCH3 ~1 \ NO CH3 5 H (X
or a pharmaceutically acceptable salt thereof. As used
wheoosiozsdeit i s understood that conpounds of FoPOTID&E2007600389
are meant to include all the 10 exanples exenplified
herein. - 14 WD 2008/ 025361 PCT/ DK2007/000389 1In the
present i nvention the term Hal ogen neans fl uoro,
chl oro, braomo or iodo. In the present i nvention, the
In thegrgpentdnveption the s¢rghalpgennenns Aueroathigrps brppey é0dog a
saturated hydrocarbon having fromone to ei ght carbon
atons inclusive. Exanples of such substituents 5
In thenpiesmhée invisutiomarthe reomn ‘GG et smtigho or fretnblydd, aléylﬁy’pfers to a saturated

hydrﬁf%hgffj P{av’éngﬂ@?rﬁ )S)FX olelélhércgr X? htoHls bxécm/snfe é‘iﬁ(&mﬁp é)tf sxfch substituents

inchidé[ blt@reivt Gimifed €o, inethyl, dfﬁ%fl Bpropyl| Datdpyl,"l tﬁﬁflﬁl-ibuﬁyl} 2amethyl-2-
sat ur at ed cyclohydrocar on ring having fromthree to

propy]. gripete ¥y byBiopxb BIRENYHNAISPSY: 'ncl uded within this
termare cyclopropyl, 10 cyclobutyl, cyclopentyl,

Fuﬁﬁééﬁlo?g] ?B(eytlerm @&ff: b??ﬁ?fé(dlkﬁﬂ LGy | PORh: gied gagh)t!a-‘i'{)&]rbon ring having

ers t'o a saturate OoXy dgroup
fronhahrecngo ferghtncarrben ta@onﬁs wlusambolmcluac@mthum@hlﬁléﬂve awgi exelopropyl,

es of such
eyelgtifr Pretrwbfy e Ridlp ket oot st od ¢ o
nmet hoxy, ethoxy, n-butoxy, t-butoxy and n-pentyl oxy.
15 The term "Cl1-C8 straight or branched

The Réthy ¢ LOJ-BRO Y| refefseloer Satir@ied alkaky gt p thatiyig fRea oMo five carbon
havi ng from one to ei ght carbon ons i ncl usi %
atomS Y& /Bt T PP SHENrOiB @ORF QP YR %&‘HJ oh substituents include,

but are not limited to, methoxy, ethoxy, n-butoxy, t-butoxy and n-pentyloxy.

The term “C;-Cg straight or branched polyfluoroalkyl” refers to a saturated hydrocarbon
having from one to eight carbon atoms inclusive substituted with one or more fluorine atoms.
Examples of such substituents include, but are not limited to, trifluoromethyl,

pentafluoroethyl, 1-fluoroethyl and 1,2-difluoroethyl and 2,3-difluorooctyl.

A "therapeutically effective amount" of a compound as used herein means an amount
sufficient to cure, alleviate or partially arrest the clinical manifestations of a given disease
and/or its complications. An amount adequate to accomplish this is defined herein as
"therapeutically effective amount". Effective amounts for each purpose will depend on the
severity of the disease or injury as well as the weight and general state of the subject. It will
be understood that determining an appropriate dosage may be achieved using routine
experimentation, by constructing a matrix of values and testing different points in the matrix,

which is all within the ordinary skills of a trained physician.

The term "treatment" and "treating" as used herein means the management and care of a
patient for the purpose of combating a condition, such as a disease or a disorder. The term is

intended to include the full spectrum of treatments for a given condition from which the

-15-
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Exanpl es of such substituents include, but are not

limted to, trifluoronethyl, pentafl uoroethyl,
wa2dosoessert hyl and 1, 2-difl uoroethyl and PCT/DK2007/000389

2,3-difluorooctyl. 20 A "therapeutically effective

anmount” of a conpound as used herein nmeans an anount

sufficient to cure, alleviate or partially arrest the

clinical manifestations of a given disease and/or its
patignd ipduiffering, sneh astadmanistoaiion ad theuastive camprind ipilieyiate i symptoms
or cqc{H%lmElons %(r Z tbngra gressdgﬁ h§{ tsg rgpséa{asgﬁé L(%deq ﬁ'%&*&ltﬁ?\ to alleviate or
relicf@iResitmoms Bed 28mplivaterst yndér fohairdlos elasaaxarthe djsedsy, disorder or

well as the weight and general] state of the subject.
conditionyag el gt prgssnt thsopniiign W SEN RN RGO ta}ﬁr%ﬁ?fftgi’% as the

mangge?ﬁ’&n? aH@)éarQeofaaCfS‘dtr%Hteﬂ)r YRd PerpbRUSS EfnbaBiip @i A8k tdoAdition, or
constructi ng matri X of val ues and testi ng

disogtlef prd entudp%thntadmumsttahen atheiagtive qmronndsstogirevepy thejopset of the

sym{)g)tens er?&rnggltr éﬁtl&tﬁf Hoﬁg%l?s@ elS B@{Rﬂfcﬁc ¥\$é gbﬂr!md %Q:r E@tlc (curative)

erm use ereln ans
treafnit@t P@nageepaRdte mpdctaﬁll& menaon pEttei patient ftobe tréatedyiie pbe patient in

f copbating a condjtion, as.a di sease or a
me(ﬁﬁhgw ary b?%é“"’l“é‘?‘glr Ingparticy] aéﬁg‘éﬂ‘a‘i’ Be‘P%m ude the full
spectrum of treatnents for a given condition from
which the -15 WD 2008/ 025361 PCT/ DK2007/0Q
Thepatts efithq swgmqnearr:rfgay b o daasdiiog 75t 158 AR 0RioRgals of the

mve‘%ﬁ&ﬁ \élee 191 ?ngrﬁaefaﬁ{cglyh ﬁtaf)l@%awgmh‘é%mpgﬁnds of the invention

cat e progression of the
formhdswals ecn-obmad& Acid adstitdin $altm incdludezgalte of inoegapic acids as well as

orgz{sll?(! I@?i];if.rf %{"2‘%%%89 1§a2) d énco(? éclo(régéér Qrgc?ude H)ﬂtfé@(fhl%rﬁ: gl Bfobromic,
hyd¥ddic, dshobghopic £ wfukicS Elﬂfaﬁﬁcﬂdutricomdsvmﬂlr 'dmerilkpr Examplﬁmnf suitable

is to be understood th t
orgeg jagls nelpde ngrnsar 5%21@, gfechfoé%g&lgn Hg)%gﬁi e gg%)nomc Bpenzoic,

cmrﬁig‘r'g clthi@Nurfafic, g?&ﬁi@dﬂcoﬁl@dlabm|me§dﬁ@mc maleic, mahc malomc

m’nistration of the active conpounds to prevent
margieBgt oxdlict m@flcswptvdﬂ?ssadjﬁylmrﬁyp‘ﬂb'ﬁt ingilgane l\ﬁiﬁfé’f‘ﬁeleé*%esu‘fomc

tartgric Oph%‘/roéﬁ%::t Gm r Y Sy e @1@{)@1 eétﬁa?ﬁ%&ﬁ%ul?on(& Waddn¥e)citraconic,

mn sepdrate as e I nventi on.
aspa_rﬁe sﬂ@dricﬁphlntlﬁc kEDTA,egllyend]c ip- ammd)lwechat glatamid, rbenzeaesgylfonic, p-

tolutfgees{llefomc ac1d¥ theo&yqpne acetlc acu%aratslv%“ the rkulw&h&%hﬂﬂnes for

example 8-bromotheophylline and the like. Further examples of pharmaceutical acceptable
inorganic or organic acid addition salts include the pharmaceutically acceptable salts listed in

J. Pharm. Sci. 1977, 66, 2, which is incorporated herein by reference.
Examples of metal salts include lithium, sodium, potassium, magnesium salts and the like.
Examples of ammonium and alkylated ammonium salts include ammonium, methyl-,

dimethyl-, trimethyl-, ethyl-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-, tert-butyl-,

tetramethylammonium salts and the like.
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The salts of the invention are may be acid addition
salts. The acid addition salts of the invention are
woreysiozs3phar maceuti cal |y acceptabl e salts of tPEI/DK2007/000389

conmpounds of the invention formed with non-toxic

acids. Acid addition salts include salts of inorganic

acids as well as organic acids. Exanples of suitable

i norgani ¢ acids include hydrochloric, hydrobromc, 15
Furtley cthe b@dp@mdphﬁt@bﬁ@vdndon sy kxist io unsalvdtethasoyelhastiniselvated forms
with g%flrdnacgﬁlcﬁﬁ%l C{:%taﬁle sﬁé@n%%ucﬁ fwa?el'r“ e%tﬁ?lggandotilgﬂﬂe Gn general, the
solvitéd foruBravaceisideredoéquiialent ¢o tl{eemsolvaned fointnfofithe purposes of this
. citric, fumaric, glycolic, itaconic, lactic,
inveRiihanesul foni c, maleic, malic, malonic, mandelic,

oxalic, picric, pyruvic, salicylic, succinic, nethane

sulfonlc et hanesul fonic, tartaric, ascorblc panoi c,
The perspaitny PEike pseseatdyyaniion aay é@ﬁwomrfr@@rp@sy@me@@meetres and it is
lnten(fi 5 E}?ﬁ‘tﬂ’ Qﬂy féotngrgn (ﬁg %@é@tgoﬁ%eré B ﬁﬁéat%e%rﬂ%fnﬁgzg ar re o’r partially
purliﬁnd tuod aey]emuthf{sntlhereaf: nrnth;dlrtgmmph;pl hnmdlasteebmnacmdm,res ie a

o || as the 8-hal oth f
mvﬂgéﬁﬁgﬁﬁPﬁégﬁﬁ§WFﬂ ixgﬂaﬁﬁﬁb%FF%ﬁs%EWth@P“@%anples of

phar maceuti cal acceptable |norgan|c or organic acid
addi tion salts include the pharnaceutically acc%ptable '
RacegniF faymsican bejreselvedjintothe ppicagntipodespy knggn "zet haglsi fepexagmple, by

fractidﬁ prs%?é?foﬁdop@fag‘t'm%om‘fné gﬁsr frEr ¥irh BB @Ry OfciVBtRld, and

tsinclude lith I um Ssodl um pOtaSSIUﬁ] magnesi um
llbergtaig the aptacal ljy @ctli\{el@nme ¢onzraphe by katmentowithy anbassdAnother method for

reso amigerfl%en?a%s 15%11 ﬂ}cﬁﬁantt@?#e%qls HQ&% ?fPong?W oEPaEE}’ on an optically

actnﬁlnﬁﬁthy lThﬁ compuiinds of tlﬁepeesbthentn(r)]ﬁ m:ay ikil@blby kesolved% By the formation
t et ramet hyl ammopni um sal t i ke. -16 WO C

[ dEOSHRDEES e ETREK AU AP 0SB0OSS T HErresqHione BBty dsomers,

knovm td thbSe SKNYRThitRNaBiayed Gded! SudhNBGhYRLiREluAStheSd His@ised by J.
in solvated forms W th pharmaceutically acceptable

Jaquewn | Arepallst gud A %lewam éEnansipmarsoRagamnteshand Rrselutions”, John Wiley

and ?c%ﬁfﬁg\lwﬁ&rig 198§P ﬂfsefcﬁ(/@’@orﬁﬁo%n%)%' %rb%q)r@[%?’ég\/@érﬁlabtlcally

unso vate € pur poses
activiestagtimg roateridls, by stereoselectlve synthesis or by enzymatic resolution.

The pharmaceutical compositions of this invention, or those which are manufactured in
accordance with this invention, may be administered by any suitable route, for example orally
in the form of tablets, capsules, powders, syrups, etc., or parenterally in the form of solutions
for injection. For preparing such compositions, methods well known in the art may be used,
and any pharmaceutically acceptable carriers, diluents, excipients or other additives normally
used in the art may be used. Tablets may be prepared by mixing the active ingredient with
ordinary adjuvants and/or diluents and subsequently compressing the 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,

préservatives etc. may be used provided that they are compatible with the active ingredients.
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The conpounds of the present invention may have one or
nore asymetric centres and it is intended that any
WO sms®2B6(i . €. enantionmers or di astereoners), BSI/DK2007/000389
separated, pure or partially purified and any
m xtures thereof including racem c and di astereoneric
m xtures, i.e. a mxture of stereoisoners, are
i ncluded within the scope of the invention. 10 Racem c
forms can be resolved into the optical antipodes by
. , 0 . i . ti .
Solufifi i, FRARNS b obs, BEPRY by BibpifPhE RNG 1RERRGE chd Bossivle
additvadsiiv e pact iofl theasotivent fob énjedtiongsuches stpdile owdtdry adjadting ¢he solution to

s RS SR IBY 55 BT P SRR AP, Any bt
addifvd ¢dROERDNAISy BRE 6l tHePRNma} bo BadcdgsRRAY téicifNagepls] Fraddryatives,
15 active matrix. The conmpounds of the present
antigxiflae§t§'®n may al so be resol ved by the fornation of
di astereoneric derivatives. Additional nethods for the
resolution of optical isoners, known to those skilled
ConvemienHy, the cqmpramdpef the iyentBuohaynket feoagated il aiueit desegeform, each

di scussed by J. S, A |l et an - Wilhen i
dosab REHTRBRIE Shons IR S0 1gORIS by AR Bou Y8 o ot s000. o
fromaznﬁuﬁlmmso athdeiev1 0@ hgg ﬂaf@&&.t)lal dﬂ@ﬁge&ﬂxy Movasiet vary egrpaisndisg to the

can al so pe prepared fromoptica 20 active ) .
specsftc&ompﬁglﬁah%fqnm ynit ggsag kb drsid P%‘%@%%‘ﬁ%‘%ﬁes’“ﬁf' sjfpble as
unitzﬁ"? AYABLS Br FRSA ibjeeR -and BfePRahMRGEMHch GRk cHRMRRSIalpr@RE&rmined

of thrs invention, or those which are manufactured in
quangitycof agtive matgrighcaldyilated wwpseruce the deivedgherapvitiaictfeetr mgpsgpgiation

. [ e f r [ o

wnthtaogé log Fig?ea}g'lggng%ﬁ%géc’eallg g\?\%ﬁg‘f«fg’?erﬁglb?edg s(,j,ﬁl]éer%{% .e%(ag;renfs‘ of Sfd Rditives
nornipdlly @sddeinatid art.i n the form of solutions 25 for

i njection. For preparing such conpositions, nethods

well known in the art may be used, and any

The RBAHORES U ! ihventios apé aEfk&iveadvet Qr Widedddsi@ntdhge. For example,
exci pients or other additives nor ”a:glqul used in the

dosages pareipy merabafal lTwishiattae rnge BB apus Odtlela abyuind 4 mg/ker body
wei%?tcir\()ﬁth'irpgl g‘grg%rgf a‘%&tﬁ).r &f SHARRTY il L Y RINeS @A be, understood

r
’IUent's an bsequently conpressing the mxture in a
that ¢ctenanenini ofithe doaiploand a¢tyal tyaasiniinisteredxwitpbeedetermingdl by aphysician, .

or. diluents ¢ rise: corn starc . t r
sceof i il Wi Ftangils Defyecfe sl L G TR dne chosen
rout@Bfadnfifistraticn, thdmetuat banpouadjadmaridtaredrthaalgh, treighs, and response of
usual I‘Y used for such uQr/pgeses,sqch as col ouy |
P e

the iyl PAHiGEt, ang B VgLt Qfclbe GRUenT aymBigTSS B [NeETadle above
dosdgB3hindeDG¥e ASEINEATRAT] Rhft WeldopS BRLinVEtIORIh MY 8IS In some
instances dosage levels below the lower limit of the aforesaid range may be mbre than
adequate, while in other cases still larger doses may be employed without causing any
harmful side effect, provided that such larger doses are first divided into several smaller

doses for administration throughout the day.
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-17 WO 2008/ 025361 PCT/ DK2007/ 000389 Sol utions for
i njections may be prepared by dissolving the active
WO p@gsoeizent and possible additives in a part PBET/DEe007/000389
solvent for injection, such as sterile water,
adjusting the solution to desired volune, sterilizing
the solution and filling it in suitable anpules or
I's. Any suitable 5 additive conventionally used in ,
All rpfegenaestmwﬁyhrg@gl@ga@@ spesifienticnsare bericky tryog)gmdgt;y reference in their
eservatives, antioxidants, etc. Conveniently, the
conpounds of the invention may be fornmulated in a unit
dosage form each dosage containing fromabout 0.01
to about 1000 ng, or from about 0.05 to about 5000, or
10 from about 0.1 to about 1000 ng, the actual dosage
however vary accqording to the specific

may
Gemabmtbodwé nr@pﬁratmntofdes%rgeeqlwﬁsr Q1 l@r%vqtbesw of
si cal di scr te units suitable as wunitary dosages

co “ﬁﬁﬁ"ﬂﬁhﬁtﬁgb g"bnd ot her manmal s, each unit

cont | nin edeterntned ntity. of agtjve. . .
- dnd M et et P lisSine L Fh i o Bianws Boseo
Marcflh;604lpozz0, R&atg Tatrdhadron Wett 30,16, 0F3NRIEH-2132.

pharmaceutically acceptable carriers, diluents,

exci pients or other additives 15 nornmally used in the
IndoR! SaChTthanQIQBH&F@%tlﬁfxzfnﬁ@le'v&é\‘@ rtRReAr6meA1HREL. 1 ve over

a W de dosage range or exanple dosages per day

normally fall within the range of about 0.01 to about
Meth@d lrréf&élﬁlidﬁo&yl) -indpgt-onesr within the range of

about 75 ng/kg. However, it will be

3- (I@ﬂ@%}l&)ﬂbﬂld‘@@rlt%‘ﬁt canihe pa%tf:ﬁtas 8hoWhis SBeBelind act ual | y

adm nistered will be determ ned by a physician,

according to the relevant circunstances, including the

condition to be treated, the rhosen route of

adm ni stration, the actual/ orpoBnd adntnlﬁtered t he

age, weight, and respon%- of
and the severity aof the gafle I

ther @ ore the abofe Odos ge r§nges ar gs# temded to
any way. S QIR

e

tgve a&f oresai d range may be nore than adequat¥e,
in other cases still larger doses may be employéﬁ

wiX hout causing affy - harnful side effect, provkded
that such [ arger doses are first divided into severa
smal | er

Scheme 1. R?, R, R® and R® are as defined above.

entlr

3-Bromo-indan-1-ones of general Formula XI are treated with a base such as triethylamine to
form inden-1-ones of general Formula XII. Treatment of inden-1-ones of general Formula
XII with indoles of general Formula XIII in the presence of a Lewis acid catalyst such as
scandium triflate or copper triflate give 3-(1H-indol-3-yl)-indan-1-ones of general Formula
XIV.
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doses for adm nistration throughout the day. -18 WO
2008/ 025361 PCT/ DK2007/ 000389 All references cited

wo beosgiseut t he specification are hereby i ncorporakee7/000389
by reference in their entirety. General nethods of
preparation of internediates for the synthesis of 5
conpounds of the invention 7-Fl uoroindole was
synt hesi zed_according to: Bartoli, Quiseppe; Palmeri,

Methiogndiicis-gdHolndalud-yBtindanid9lp 0220, Renat o;
. T h Lett ., 3Q, 16, 989 29-2132. I ndol e, .
cis- L FHAB gD B ok e RO, F B e PR AEA 28 SO B Scheme

2. Aldrich. 10 Method 1: 3-(1HIndol-3-yl)-indan-1-ones
3-(1 HIndol-3-yl)-indan- | -ones can be prepared as
shown in Schene 1. RS R3 RER5 0O NR3IR54~\ ROR
R5F!5 t4r3 RN Ra R4 R XI X1 XIV 15 Scheme 1. R3, R4,
1 R6 are as def iped abqy 3- Brono-i ndan- I - ones
| Formula X cated with a base such as
R® #mine to forgnrpden- | -Bnes of general Formul a
catpBnt of —ndenwf - onps~sof -Meneral Fornmula X |
Nalele es, of general Forfyyulla XL I,I in the presence
of as.lewls &cid catal yst syeh ab scandiumtriflate
or coppefR triflate give 3-(1H ifdol -3-yl)-indan-1-ones
of genefl Formula X V. XV

Scheme 2. R3-R° are as defined above.

3-(1H-Indol-3-yl)-indan-1-ones of general Formula XIV are treated with a reducing agent

such as sodium borohydride to give cis-3-(1H-indol-3-yl)-indan-1-ols of general Formula
XV.

Method 3: Enzymatic chiral resolution of cis-3-(1H-indol-3-yl)-indan-1-ols

cis-3-(1H-Indol-3-yl)-indan-1-ols of general Formula XV are resolved into their enantiomers

R"’\/ i : -R
R3
R® %
—_— 5 3 R’ +

XVI

as shown in Scheme 3.

Scheme 3. R*-R® are as defined above, and R is a C,-Cg straight or branched alkyl group.

cis-3-(1H-Indol-3-yl)-indan-1-ols of general Formula XV are resolved into their enantiomers

by treatment of racemic cis-3-(1H-indol-3-yl)-indan-1-ols with an irreversible acyl donor
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_19 WD 2008/ 025361 PCT/ DK2007/ 000389 Met hod 2:
ci s-3-(1HIndol -3-yl)-indan-1-ols
wer®s8234H | ndol - 3-yl ) -indan-1-o0ls of general POT/DER@7/000389
XV are prepared as shown in Scheme 2. RS RS ORS
'OHRBR R51 RBI - RRaNRRIRR~ RsaNR3R3
5 XIV XV Schene 2. R3-R6 are as defined above.

3- (I HIndol -3-yl)-indan-1-ones of general Fornula XV
suchaasevinyleattydtevintthe gresenge of ndipaggesuch asONevelm B Ss@dpilabale from
or ohydrd t | V& LI - | Neol-3- vl ) -d -1-0l.S.
NovGEREEY AN, iphholivd” 36 ZsedL bAE bl ORERRIATALS i ther
esteffifiddutol fofm afstee iof g8ndrdlHrdrmdial X8 yhilei thelathet -eodrgiomer of general

i s-3- (1| ndol - 3-yl)-i ndan- 1: ol 5 _of
Fortiafs 2021 de PBtEa6 i o i GPou BIPEFE Tormas "ol 1! o

sepa%ﬁ&isgestﬁldaﬁh cheorfo&abiiic RehfuesR7 5 RS OH R R R RS R3
R5 3 RSR3 3R SRBRRER+ RS R RNI R Rs NI

SRNR R3 Ra R3 RRa/ R3 Ral
Method 4: Optically active cis-3-(1H-indol-3-yl)-indan-1-ols

Optically active cis-3-(1H-indol-3-yl)-indan-1-ols of general Formula XVIII are obtained by
hydrolysis of esters of general Formula XVI or by treatment of esters of general formula X VI

with a transesterification reagent such as sodium methoxide in methanol as shown in Scheme

R? {

— Rs { R3

Rs P R3
R
N 3
R .
R
XVi XV

Scheme 4. R2-R® are as defined above, and R is a C,-C; straight or branched alkyl group.

Method 5: Optically active 3-(1H-indol-3-yl)-indan-1-ones
Optically active cis-3-(1H-indol-3-yl)-indan-1-ols of general Formulae XVII and XVIII are

oxidized by an oxidant such as the Dess-Martin periodane to give optically active 3-(1H-

indol-3-yl)-indan-1-ones general Formulae XIX and XX as shown in Scheme 5.
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Xv XVl XVII Schene 3. R3-R6 are as defined above, and
R7 is a G -C8 straight or branched al kyl group. 20
we@e®s®236H | ndol - 3-yl ) -i ndan-1-ol s of general FOI/DKRE7/000389
XV are resolved into their enantioners by treatnent
of racemc cis-3-(1Hindol-3-yl)-indan-1-ols wth an
irreversi ble acyl donor -20 WO 2008/ 025361
PCT/ DK2007/ 000389 such as vinyl butyrate in the .
e of a |ipase su aso Novozym 435 (Avail abal e
vozymes A/ SRIKr dej vej 36, 2880 Bagsvaerd,
One enanti ong esterificated to
whil e the ot her
3 {JRis left unreacted.
S of generalr¥e /mu XVl and XVI1 are 5

'

Met hod}'4: ot ifcal |y active Rr? R
cis- R (1HRndol -3-yl)-indan-1-ol's Optically active
ci 5-3- (44 ndol - 3-yl ) - i ndan- ™l's of general Formul a
XVIT1 art obtained by hydrolysis of esters of general
Forrmul a XVI or by treatnment of esters of general
formula XVI 10 with a transesterification reagent
suygh as,,sodi um net hoxi d& i n gret hanol as shown in

s Schene: 4. 0 R5 0O_R : 4 5R5RR 5 RBRRE R3 R

' R4,/ 3 RA/ R3 R XVI

R

Scheme 5. R’-R® are as defined above.

Method 6: trans-3-(3-Azido-indan-1-yl)-IH-indoles
trans-3-(3-Azido-indan-1-yl)-1H-indoles of general Formula XXI are prepared as shown in

Scheme 6.

(or XVII or XViiI)

Scheme 6. R*-R%are as defined above.
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15 Schene 4. R3-R6 are as defined above, and R is a
Cl-C8 straight or branched al kyl group. Method 5:

woepiosozd3by active 3-(1Hindol - 3-yl)-indan- 1- onBST/DK2007/000389

Optically active cis-3-(IHindol-3-yl)-indan-1-o0ls of
general Fornulae XVII and XVIII are oxidized by an
oxi dant such as the Dess-Martin periodane to give
optically active 3-(1 H 20 indol-3-yl)-indan-1-ones
general Formulae XI X and XX as shown in Schene 5. -21

TreaMf2nZ 0P cEd 36513 -PEHAA 209 NLiA@M3BIIs R gEfer&D Haemblak R or tRatment

RBRRS/ RB3 55 R RBRR/ I / RR3_NR3 4N R4 R3 ,
of opticpiby ackiv cisadof |H-imdol-Ryh-iggdangsolsaf general Foymydae R Tlrey XgVIII with

an aYidRifZredBent KidRsRRpREEBphdSPhdRy NiZideRhd? 4 biReRBch as DBU provides

racemic or optically active trans-3-(3-azido-indan-1-yl)-1H-indoles of general Formula XXI,

respectively.

Method 7: trans-|3-(3-Azido-indan-1-yl)-indol-1-yl]-phosphonic acid diphenyl

esters

trans-[3-(3-Azido-indan-1-yl)-indol-1-yl]-phosphonic acid diphenyl esters of general

Formula XXII are prepared as shown in Scheme 7.

(or XV11 or XVIII) XXi
(R*=H)

Scheme 7. R*-R® are as defined above, and Pg is an indole protecting group such as a diphenyl phosphory!

group.

Treatment of racemic cis-3-(1H-indol-3-yl)-indan-1-ols of general Formulae XV with R*=H
or treatment of optically active cis-3-(1H-indol-3-yl)-indan-1-ols of general Formulae XVII
or XVIII with R* = H with an excess of diphenyl phosphoryl azide and a base such as DBU

provides racemic or optically active trans-[3-(3-azido-indan-1-yl)-indol-1-yl]-phosphonic

acid diphenyl esters of general formula XXII, respectively.
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RR3 XX XVIII 5 Schenme 5. R3-R6 are as defined above.
Met hod 6: trans-3-(3-Azido-indan-1-yl)-1H1i ndol es
WO e@n®236( 3- Azi do-i ndan- 1-yl)-1H i ndol es of geP€r/Bk2007/000389
Formul a XXI are prepared as shown in 10 Schene 6. 5 5
5 ROH5 RN RS I RB3IRS I RB3I5RRRRRBRBI 3
RA/INRZ R3 RA/NR3ZI R XV XXI (or XVII or XVIII)
Schene 6. R3-R6 are_as defined above. -22 WO
Method &: dbpretectedmrenedd3raibsiglantt-yik Mrindglesr aceni ¢
N-pr;tlggtsg ;ga}qgélt(g%%{doﬁa aln%b%ﬁ%?{-]‘ng}'olg%ts)f gélega?nF%E'r%lulaF )r(IrIru alréJl %repared
by tifd (Peafindnt Of bﬁﬁ@k{ﬁaﬁhadﬂcﬁﬂﬁgﬂﬂ-l 0lisddMs TR A FIFRALRUYREwith R?
XVI1T or XVII'l with an azidating reagent such as )
=H mi@r@mﬂprqphi@@mfgw?qionagrpmyeamt sudhaase-olpugnsadfompigeid chloride as
O\ racem c or optically active
> Shoﬁlg\r%ggﬁ?g'- azi do-indan-1-yl)-1Hindol es of general
Formul a XXI, respectively. Method 7: trans-
[ 3 (3-Azido-indan-1-yl)-indol -1-yl]-phosphonic acid
. diphéayl esters 8 RN

R

XXI
(R = H) XX1

Scheme 8. R*-R are as defined above, and Pg is an indole protecting group such as a tosyl group.

10
General methods of preparation of the compounds of the invention
R! R?
\N/
T
ro G "),
/N
4 .
R S
15
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trans-[ 3-(3-Azi do-i ndan-1-yl)-indol -1-yl]-phosphonic
wa@edod/oei3phenyl esters of general Fornula XXI | PEF/BK2007/000389

prepared as shown in Schenme 7. 5 5 RH5 R N3 ::xR3R

RRS R3B3 RS NR3 RS NR3 R4/ R3 Pg R3 XV (or XVII or

XVIT) XXIl (R4 = H 15 Schene 7. R3-R6 are as

defi ned above, and Pg is an indole protecting group
Methos9 dsalw-&(bﬂehgdol-émd%-pmmyﬂ-ylgmw Tr eat ment of

racem c cis-3-(1Hindol -3-yl)-indan-1-ols of gener
Racemicnen ationlly victive frgns=3{ Hdndol Bedr-thd-1ufamypes e%gwral Formula

I r

XX@E%HITYE)F%%R; 9,%/' It(lé’g%jh&% ofeffn%/eln)lc 'oﬂ Q%ﬂ:aﬂly gl:tﬁle(}ﬁarg-e_:n@ [8ldo-indan-1

or XVi an excess
yl)- bil- inmﬂq&sexﬁ;gbnqmﬂd‘@phdaWXIazwmmcr @tmdbeacw@w-mete@wmns&ﬁ-

aZldB IF§I) lgflg%la%gq ggagrﬁi l?lorgllui/ ﬁﬁgoqmeiir aﬁ)jopn te req}]Jcmlg conditions

suchgd ddcﬁﬂlcﬂheﬂsddlmbexrohyd}fdegBﬂ&kqiresfeﬂ&dmﬂ @n éﬁﬂrd»prlate transmon metal

catai)gfs ﬂggtalg\lﬁ/@/ ] _Srtzlg@fvc\ggr% 9)9 géag%gr?t(iv%thpg{met )9 Zés%gme in pyridine and

aquéd'u'g‘@ﬁm‘?bnﬁ@n ﬁfdrgﬂdé &dsﬁﬂwﬁ iy S()Hei“é‘g F@B&cﬁ%l&" protected

trans- 3- (3-azi do-i ndan- 1-yl )-1H—|ndo es of general

Formula XXI| are prepared by the treatnent of

trans- 3- (3-azi do-indan- ,gs-yIN% 1H i ndol es of ggsneral
s FGrmMa XXI with R4 s = h an approprigatel
\tlon group reag.
hl 8 i de as 5Sgstow Xhenqe 8. 5

XXI XX XX

Scheme 9. R*-R° are as defined above, and Pg is an indole protecting group such as a diphenyl phosphoryl

group.

Method 10: cis-3-(1H-Indol-3-yl)-indan-1-ylamines
Racemic or optically active cis-3-(1H-indol-3-yl)-indan-1-ylamines of general Formula XXV

with R' = H are prepared as shown in Scheme 10.

XIv
(or XIX or XX) XXiv XXV
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RR “RRNs RN35R3 RRBRRRER3 RBR6E N~ ~R3

RAR3 P9 R3 XXI XXIl (R4 = H) Schene 8. R3-R6 are as
waledosioesionbove, and Pg is an indol e protecti ngPQr/DKER007/000389

such as a tosyl group. 10 General nethods of

preparati on of the conpounds of the invention RR 2 N

(RI), R6 (RB)n NR4/ (I) 15 -24 WO 2008/ 025361

PCT/ DK2007/ 000389 Met hod 9:

trans-3-(1H I ndol - 3-yl)-indan- 1-yl am nes Racem c or
ScheMPid. RE lllyndq{@ TR M are as defined above.

trans-3- (1Hi ndol - 3-yl) -1 ndan- 1-yl ani nes of gener al

Formula XXIII are prepared by the reduction of
RacélﬂmemoptlaﬂllyQbﬁi‘i'd:?ﬁtll—y-ilﬁl@t-Bw@ 1hdailnsoﬁ?es(o$-galzéraid1drmdmrﬂw XIX or

).- 1Hi ndol es .of al r mul
XX érﬁtt;eetgfi |V\5]t SRAMIRe Q?lgﬂ%; aecgy{rrllé é%g%lstu%{ @rtgt%e?e%oxy silane to give
1m1r@§'(ﬁL0FdrHﬂPanXkIV| Jwhih iafd @ddRsedlisiHE e Felucin®r 48eh@ suekl hs sodium
under appropriafe reducing conditions
borohydride or by treatment with hydrogen in the presence of transition metal catalyst such as
PtO, to give racemic or optically active cis-3-(1H-Indol-3-yl)-indan-1-ylamines of general

Formula XXV with R'=H

Method 11: cis-3-(1H-Indol-3-yl)-indan-1-ylamines
Racemic or optically active cis-3-(1H-indol-3-yl)-indan-1-ylamines of general Formula XXV

are prepared as shown in Scheme 11.

R1
RS \N /R2

Xv XXV
(or XIX or XX)

Scheme 11. R'-R® are as defined above.

A 3-(1H-Indol-3-yl)-indan-1-one of general Formula XIV, XIX or XX are treated with an
amine (NHR'R?) and a reducing reagent such as sodium cyanoborohydride in an acetic
acid/methanol solution of appropriate pH to give racemic or optically active cis-3-(1H-indol-

3-yl)-indan-1-ylamines of general Formula XXV, respectively.
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such as addition of sodium borohydride, in the
presence of an appropriate transition netal catalyst
wao@k/oas6Pd/ C under hydrogen or treatnent w t hPEI/DK2007/000389
trimethyl phosphine in pyridine and aqgueous anmmoni um
hydr oxi de as shown in Schene 9, respectively. 5 5 RS
N35REBNH2Z RS RNBRE I RsRRR3RS I R5R3IR3R5
| RSRER3 ss R RNRIRN3NR R4 R3 R4/ R3 '
MethodR2: ciso3-XKH-Mdol-3-Y)xindansSt hydamives 281 R@nude1HsIndol-3-yl)-
. .defined above, and Pg is an indole protecting group
indanrdrylaminesyi phenyl phosphoryl group. 15 Method 10:
ci s-3-(1HIndol - 3-yl)-indan-1-yl am nes Racem c or
optically active
ci s-3-(1Hindol -3-yl)-i n@arl- 1-yl am nes of general
Fgfrma XXV with Rl = Hsa ﬁ/ﬂ%epared as shown in
R Sthege’ 10. 2 R RR NgR RSy\NR2 s RR55/ ~Rs
| /BRS’R RS NI R3 RB N

RRR

, R® R®
R* R® R’ R®
XV
(or XVII or XVIlI) XXv

Scheme 12. R'-R® are as defined above.

Treatment of racemic cis-3-(1H-indol-3-yl)-indan-1-ols of general Formulae XV or treatment
of optically active cis-3-(lH-indol-3-yl);indan-l-ols of general Formulae XVII or XVIII with
an alcohol-activating reagent and a base such as triethyl amine followed reaction with an
amine (NHR'R?) provides a mixture of racemic or optically active cis- and trans-3-(1H-
indol-3-yl)-indan-1-ylamines of general Formula XXV, which are separated by standard
chromatographic methods such as HPLC or flash chromatography to give racemic or.
optically active cis-3-(1H-indol-3-yl)-indan-1-ylamines of general Formula XXV or racemic
or optically active trans-3-(1H-indol-3-yl)-indan-1-ylamines of general Formula XXV as

shown in Scheme 12.

Method 13: trans-3-(1H-Indol-3-yl)-indan-1-ylamines
trans-3-(1H-Indol-3-yl)-indan-1-ylamines of general Formula XXVI with R', R* = H are
prepared by the treatment of N-protected trans-3-(3-azido-indan-1-yl)-1H-indoles of general

Formula XXII with (R');BBr followed by removal of the indole protection group as shown in

Scheme 13.
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XIV XXIV XXV (or XI X or XX) -25 WD 2008/ 025361

PCT/ DK2007/ 000389 Schene 10. R = H and R2, R3-R6 are
w@goodmeizned above. Racemic or optically activePCT/DK2007/000389
3-(1Hindol -3-yl)-indan-1-ones of general Formula XV,
XIX or 5 XX are treated with an am ne (NH2R2) and a
drying reagent such as tetraethoxy silane to give
imnes of Formula XXV, which are reduced using a
r@dum ng agent such as sqgl"u Ror ohydri de or by
t[eatlent w th hydroggn ikQ the presence of transition

i cat al yst such as 3 oRgl ve racemc or

3
( Mdo=3=y! ) - i nd&n- 2=y 'Rnes of general
kil a XKV wi th R =H 10%Meyhéd !
cis- ZsN ( 15 iRdol - 3- yl)-indana1- yI ani. nes Raceni c or
optfi¢cal IR active
Ci s-3-(1Hindol-3-yl)-indan- 1yl am nes of general
For nul &%xv are prepared ag & in Schene 11. R s
\ R sRORSNRRs R I RssRBRRsR | R s R3
Rs~ NRRRNRR ~R3 R~ 3 XV XXV 15 (or XIX
ScheRé 1330 RORNGBIRS alels ddRnedRbové ail FaSs 8 @liol@etecBinQv@p such as a tosyl group or

a dipheny! phosphoryl group.

Method 14: frans-3-(1H-Indol-3-yl)-indan-1-ylamines

trans-3-(1H-Indol-3-yl)-indan-1-ylamines of general Formula XXVI with R, R* = H are
prepared by the treatment of trans-3-(1H-Indol-3-yl)-indan-1-ylamines of general Formula
XXIII with R* = H with methyl chloroformate followed by reduction with an appropriate

reducing reagent such as lithium aluminum hydride as shown in Scheme 14.

XX XXVI
(R4 = H) (R',R® = H; R2=Me)

Scheme 14.R>, R® and R® are as defined above.

Method 15: Optically active 3-(1H-Indol-3-yl)-indan-1-ylamines

Racemic cis- or trans-3-(1H-indol-3-yl)-indan-1-ylamines of general Formula XXV and

XXVI are separated into their pairs of optically active cis- or trans-3-(1H-indol-3-yl)-indan-
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A 3-(1H 1 ndol - 3-yl)-indan-1-one of general Fornmnula

XV, XIX or XX are treated with an 20 am ne (NHR R2)
war@s@2y3educi ng reagent such as sodi um cyanoboPGHhPERI0A®00389

in an acetic acid/ methanol solution of appropriate pH

to give racemc or optically active cis-3-(1Hindol -

3-yl)-indan-1-yl am nes of general Fornula XXV,

respectively. -26 WO 2008/ 025361 PCT/ DK2007/ 000389
1-ylavkinbo despctivelys b3 - htddatogtaphiQ techhiqhesd such lasy¢hinal megwreaitidal fluid

i ndan-1-ylamnes R Rz 55 R
°hr°6*—’|9°§raﬁg?§| @é)aﬁg g‘r%w&% RRRRER3Re/ s Rs NI Ra
, RR3I R R3 XV XXV (or XVII or XVIIlI) 5 Schene
12. R -R6 are as defined above. Treatnent of racemc

ci s- 3- (IH-indoI 3-yl)-indan-1-ols of general Formulae

Meﬁg}{d %‘F}p{’“é‘p ‘??Pﬁ %l(’i)?é;%ﬁﬁ}'é?n'&é%lgfngpesl:or mul ae

Racéﬁ\lUczﬂrorXVlahJ-}\MIﬂhndol-G ylPindhre 0y@imingt bl gbnedg F&AEENKXXV and
and a base such as triethyl am ne foll owed_ reaction
XXV are separatadh nte thaiHpeirsol ontisollvadivg cir QF tipes-S I H-indehwD-indan-

-ylﬁﬁnn@@?ésﬁ@étﬂvé{lyaﬁf fr%(&loﬁ!ll%epa?ﬁﬂ)ntd'f@%t‘o%em: skts w1th an optically active
hdan-1 -yl am nes of genera Formil a XXV

acidapd bbﬁr@tﬁétfs@pmaélo/@dtlwrsmamwn Obi treafateoigyviip  base.
nmet hods such as HPLC or flash chromat ography to give
racemc or,

EXPERIMENTAL SECTION

LC-MS Methods A and B, general: Solvent system: A = water/TFA (100:0.05) and B =
water/acetonitrile/TFA (5:95:0.035) (TFA = trifluoroacetic acid). Purity was determined by
integration of the UV (254 nm) and ELSD trace and retention times (RT) are expressed in
minutes. MS instruments are from PESciex (API), equipped with APPI-source and operated

in positive ion mode.

Method A: API 150EX and Shimadzu LC8/SLC-10A LC system. Column: 30 x 4.6 mm
Waters Symmetry C18 with 3.5 uM particles operated at room temperature. Linear Gradient

elution with 90% A to 100% B in 4 min and a flow rate of 2 ml/min.

Method B: API 150EX and Shimadzu LC8/SLC-10A LC system. Column: 30 x 4.6 mm
Waters Symmetry C18 with 3.5 pM particles operated at 40°C. Linear Gradient elution with
90% A to 100% B in 2.4 min and a flow rate of 3.3 ml/min.

LC-MS TOF (TOF = time of flight) Method C: micromass LCT 4-ways MUX equipped with

a Waters 2488/Sedex 754 detector system. Column: 30 X 4.6 mm Waters Symmetry C18

column with 3.5 pm particle size operated at room temperature. Linear Gradient elution with
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optically active
ci s-3-(1Hindol -3-yl)-indan-1-yl am nes of general
wao-or0sks6eXXV or racem c 15 or optically acti vePCT/DK2007/000389
trans-3-(1Hindol -3-yl)-indan-1-yl am nes of general
Formul a XXV as shown in Schene 12. Method 13:
trans- 3-(1H I ndol - 3-yl ) -i ndan- 1-yl am nes
trans- 3- (1H I ndol - ﬂyI ) -indan- 1-yl am nes of general
90% torif0%o R4 mntaﬁdw lowrate-of ] mlfmain. Peritywas eteemingd by tegration

f tHe PP 2”5@,"11%@04 dHIREARELE
0 l} g ind CLOT n b qret n)tlori't_lme% Q{T) are € pr%sgendelpa inutes.
Forrrula XXI | vvlth(R)ZBBr fol | oned byrem)val of the

‘10 L BB rotsas of 3 ke PRS00’ Rs (s iz and

12567 R@sp@&l%lﬁ@eﬁteﬁa&d@kﬁo%@ §°A)|‘{D)*or5‘d|rh|ethylkul?&1dec(g9 Q%'SD) were
R Rai R XXI | XXVI Schene 13.

useda'«ﬁcfohentafWésvvaéé'r%@dm&ﬂ@wfer% sppgdard. %‘FF"?‘FFH éﬁé‘s afe expressed

as p%ﬁptv%gé theg?d?féﬁlu%ﬁsbr@ﬁat?onts Ofty lus€d P8P nidltipliditsli BN signals:
0s rou Met hod :

5= smglamsd%dc(ub}dxl mﬁ@llples- Wnuamﬂamvamam hekeptet, dd=double doublet,

dtz({%ﬁlﬁu‘i’pﬁ %do\?mgfﬁu%té{“ki“&gﬁ}f %l¥ prep arte@&bg%}ﬁgoal

treatnment of trans-3-(1H-1ndol-3-yl)-indan-1-ylam nes
EXof eneral Formula XXIIlI with RA = Hw th nethyl

AM ormate fol | owed by reduction with an

appropriate
Synthesis of 3-bromo-indan-1-one
390g (2.2mol) N-bromosuccinimde (powder with no lumps) and 0.5g benzoyl peroxide were
added to 264g indan-1-one in 1500 mL CCl, and refluxed with mechanical stirring for 1.5
hours. The colour of the reaction mixture suddenly changed to yellow and all N-
bromosuccinimde (heavier than CCly) was converted to succinimide (lighter than CCls). The
reaction mixture was cooled to 20°C, filtered and concentrated in vacuo. Crude 3-bromo-
indan-1-one was dissolved in 600mL ethyl acetate/heptane (1:2), cooled 2 hours on an ice

bath and then left in a freezer over night to give 257g crystals of 3-bromo-indan-1-one (62%
yield).

Synthesis of 3-(7-fluoro-1H-indol-3-yl)-indan-1-one (Method 1)

Triethylamine (4.5 mL; 32 mmol; 1.2 equiv.) was added to 3-bromo-indan-1-one (5.6 g; 27
mmol) in 100 mL THF at 0°C and stirred 1h at r.t. The reaction mixture was filtered to
remove triethylammonium bromide and concentrated in vacuo to give inden-1-one.
7-Fluoroindole (3.3g, 22mmol) and Sc(OTf); (550mg, Smol%) were added to inden-1-one in
100 mL CH,Cl, at 0°C. The reaction mixture was allowed to warm to room temperature over
night. 100mL ethyl acetate was added and the mixture was filtered through a silica gel plug

and concentrated in vacuo. After flash chromatography (heptane/ethyl acetate, silica gel) 5.9g
3-(7-fluoro-1H-indol-3-yl)-indan-1-one (82%) was isolated.
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10 reduci ng reagent such as |ithium alum num hydride
as shown in Schene 14. RLR2Z RS RN 5 N2 R5 ~ R5
WO0B2436R3 s Re R RRn/ 58/ R N R3 R 4 MNFDR2a00RB00389

Rs XXIll XXVI (R4 =H (R,RA = H R2=Me) Schene

14.R3, R5 and R6 are as defined above. 15 Method 15:
Optically active 3-(1H1Indol -3-yl)-indan-1-yl am nes
Racenmic cis- or

trans-3-(1Hindol -3-yl)-indan-1-yl am nes of general

The f?ﬁ&lﬂb? 8%}/ uﬂ@?weWAth@s‘iz%d%?Q@iﬁﬁfaF@a& nto their pairs

y actrve’cls-
trans- 3- (1H—| ndol - 3-yl ) -i ndan- -28 WD 2008/ 025361

0 389 1-yl am nes, respectively, by
3-(1¢k 8@?’%88 %H Fechni ques such as chiral
3(1$M§ﬂ55/FIH11hd‘oﬂi-|3Jﬂj itigh-10fE omat ogr aphy (SFC) and chiral

HPLC. Optically active
3- (53E1(1q11q:IIPHHGPW”XDVP‘}%“n]d%W 1-yl ani nes Racemic cis- or

3(6tF1fla&% iH- (n]clﬂ‘?,ﬁg%da% dbie i ndan- 1-yl ani nes of general

ormul a XXVl are separated into their pairs
3- (%Mempky-delhgﬂléeﬂ) -indagil pneor
Fans C 1-yl am nes,
3- (5 E?)ré’c%gmgépr i onil %:j{i |n8%'g?%§eepar ation of diastomeric
3- (4S@hlbf:‘o ¥ tikdohB- )mp:hdaral-loye active acid and liberated the

3- (%& l@?OalH){nda? Y) mgan P%ngorrpound by treatment with a
3-(7-Chloro-1H-indol-3-yl)-indan-1-one
5-Fluoro-3-(7-methyl-1H-indol-3-yl)-indan-1-one
3-(6-Bromo-1H-indol-3-yl)-5-fluoro-indan-1-one
3-(4-Chloro-1H-indol-3-yl)-6-fluoro-indan-1-one
3-(4,6-Difluoro-1H-indol-3-yl)-6-fluoro-indan-1-one
3-(4-Chloro-1H-indol-3-y!)-6-methoxy-indan-1-one
3-(5,6-Difluoro-1H-indol-3-yl)-6-methoxy-indan-1-one
5-Chloro-3-(5-fluoro-1H-indol-3-yl)-indan-1-one
3-(6-Chloro-3-oxo—indan—l-yl)-lH-indole-S-carbonitrile
6-Chloro-3-(5-methoxy-1H-indol-3-yl)-indan-1-one
6-Chloro-3-(7-methoxy-1H-indol-3-yl)-indan-1-one

Synthesis of cis-3-(1H-indol-3-yl)-indan-1-ol (Method 2)

NaBH; (6.2g, 163mmol, 2 equiv.) was added to 3-(1H-indol-3-yl)-indan-1-one (20g,
80.9mmol) in 200mL methanol and 100mL THF at 0°C. The reaction mixture was allowed to
warm to room temperature over night. Aqueous work up gave racemic cis-3-indolyl-indan-1-

ol (quantitative).

The following compounds were synthesized in a similar way:
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10 EXPERI MENTAL SECTION LC-MS Met hods A and B,
general : Solvent system A = water/TFA (100:0.05) and
wa2008/0iB6wat er / acetonitril e/ TFA (5:95: 0. 035) (AEADK2007/000389
trifluoroacetic acid). Purity was determ ned by
integration of the W (254 nn) and ELSD trace and
retention tines (RT) are expressed in mnutes. M
instruments are from PESciex (APl), equipped with
cis-3MBFT lugrotttindahdrybpadaatkd! i n positive ion node. 20

cis- 3“@ Iblgl%ofy ﬁpkd‘}"@@”ﬁ’ﬁgé%' madzu LC8/ SLC-10A LC

mm Waters Symmetry C18 with
cis- 33(55Chlbdvl—na41rtdod:-[3@8) mpar-&okd at room tenperature. Linear

] aqi ent th 90% A to 100% B in 4 mn and a
"’S'ﬁ“'ﬂ?\}“i”&f‘é* 6‘?&’% Wfﬂﬂﬁorowﬂi{aﬁ‘% . APl 150EX and
cis-60hIBRAZYS -kefHoRl-PHLB ALy 5 ¥isdaMol Col um: 30 x 4.6 nm

25 Waters Symmetry C18 with 3.5 Mparticles operated

at 40C. Linear G adient elution with 90% A to 100% B
in 2.4 mn andaflowrate of 3.3 M/mn. LCM TCF

Syn%g:s of bl Zmﬁ' clm%ﬂgiﬁQHd&sg'l)CfMSﬁ i Etef -MAYE S,3R)-

equl ppe rs 2488/ Sedex 754°detector
3-(18k-aidviR3- ylt)lmdm 1361 (Xethod3n Waters Symmetry C 18 30
colum with 3.5 gmparticle size operated at room
NovbamrpéBét(ﬂJg)e(A\LaulabiarfrC(ﬂn aithvemmf@I MMS; dirogshopjvej- 2@ 3880 Bagsvaerd,

A e T

indak) cbl@@%ﬁioﬂ)ﬁﬁ 2001fnLtthlGeﬂé\/Tﬁé7.Ezéctmﬁ)mﬁnﬁe ElaSEhdlqemf@ 2adegys under
retentlontlrms re expres Eedln .mnutes. '

argo gt 3H NMYIR p%@t”lsa rEONYELHBR-d&Be SrACHOR ML [3?'3? gjed and
conc@[-lI ratefd ml\;)chAmasﬁ cllrl%ﬁ'naﬁ)éraph? %lib%@inbféﬁ{yy ace@&é’tsﬂicﬁtg@Q 13.49g

oroform 99.8% D) or dimethylsul foxide (99.9% D)
butywiereid (LR,38)- hél&mdméﬁtyé) ingas] whestaisad kg (8. 2Riat(1H-indol-3-y)-
ref erenc ndard. Chemi cal shifts are expressed as
inda el el aﬁreuggl%eahe fol | owi ng abbrevi ations are used for
rrultlpI|C|ty of NWR signals: s=singlet, d=doublet,

vl i SRR PRt o GOcoubl e
tt=triplet of triplets, mr nultiplet, b=broad.
Butyric acid (1R,3S)-3-(7-fluoro-1H-indol-3-yl)-indan-1-yl ester
(1S,3R)-3-(7-Fluoro-1H-indol-3-yl)-indan-1-ol
(18,3R)-3-(5-Chloro-1H-indol-3-yl)-indan-1-ol
(18,3 R)-3-(6-Methoxy-1H-indol-3-yl)-indan-1-ol

Synthesis of (1R,35)-3-(1H-indol-3-yl)-indan-1-ol (Method 4)
3mL 30% NaOMe in methanol was added to 13.49¢g butyric acid (1R,3S)- 3-(1H-indol-3-yl)-

indan-1-yl ester in 100mL methanol. TLC showed full conversion after 1.5 hours. 1.5 g solid
NH.CI and 50mL water were added. Methanol was removed in vacuo and after aqueous work

up, (1R,35)-3-(1H-indol-3-yl)-indan-1-ol (37.9 mmol) was obtained.
The following compound was synthesized in a similar way:
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10 EXAMPLES Synthesis of 3-bronp-indan-I-one 390g
(2.2mol) N-bronosucci ni nde (powder with no |unps) and
w@2mg/0sazoyl peroxi de were added to 264g i ndBCF/DKKIS/000389
in.1500 nL CA4 and refluxed with nmechanical stirring
for 1.5 15 hours. The col our of the reaction m xture
suddenly changed to yellow and all N bronosucci ni nde
(heavier than CO 4) was converted to succinin de
(lighter than CO4). The reaction nmixture was cool ed
1| ek C rated in vacuo. Crude
(U?%%:?@ﬁ%@gh)Hgﬁﬁﬁl§ﬁ%1&g£1g?gsolved in 600 ethyl
acetate/ heptane (1:2), cooled 2 hours on an ice bath
and then left in a freezer over night to give 2579

synaks @ G et doPr-y 1130 PR (M5taq) Va1 one
Dess‘-%ﬁtﬁoger&)dta;l—é' gle%i{ké n anz}\ POt Cfgz%é{m:l addbd 4o ?WBR’) J3-(1H-

was adde one
Indo3-86)inddrHE oat(gﬁﬁnamh) &t i10méd Cinﬁlzaﬁt f)°Ct Tﬁ'd’l geaceac tmigture was

m xture was filtered to S r ve tr
allowgchip ﬂ@“h??dm@@nt&’é‘ﬁ?rf“@feeﬂ’dizwq? g™ o6 f&%g%wgggﬁpc?nversmn To
the Ee‘a&?on zufthrléoétﬁyln&@{a% indt 34, NAROM! wasBeHedC TRY Torganic phase was

Ong, 5nol %" were added to inden- | -one in 100
isolaGid Glaghedt WitC2N NaOHF angbleringn driedovar M3 and| congsatratgd Wavcrﬁuo A

e e R,

roug

chroﬁiakdg@@hgtﬁheppﬂna/@thyharﬂtam sitiemgelpt ed i n vacuo. After
flash chromat ography (heptane/ethyl acetate, silica
gel) 5.9 30 3-(7-fluoro-IHindol-3-yl)-indan-1-one

The (f&?o El)r}g@&gpo%ﬂhﬁﬁ/@@s yntBi OO RRwaH 1
007/ 000389 The foll ow ng conmpounds were
syntheS|zed in a S|n1lar way: 3-( 1

(R}§Q7Tﬂﬁt $Hxhaﬂ+3 ey yl)?lndan 1- one

S)- 3{”( BlulétqatiﬂondeBr)thmﬂarBI=09¢) -i ndan- 1- one

Synthesis of 3-((1S,3S);3-azido-indan-l-yl)-lH-indole (Method 6)
1,8-Diazabicyclo[5.4.0lundec-7-ene (4.8mL, 32.1 mmol, 1.45 equiv) was added to (1R,35)-3-
(1H-indol-3-yl)-indan-1-ol (22.2mmol) and diphenyl phosphoryl azide (6.0mL, 27.8mmol,
1.25equiv) in 150mL dry THF at 0°C. The reaction was stirred 0.5 hours at 0°C, then 2 hours
at room temperature - TLC showed full conversion. The reaction mixture was poured into
water and extracted with ethyl acetate. The organic phase was washed with 100mL 0.5 N
HCl, sat. NaHCO;, dried over MgSO4 and concentrated in vacuo to give the 3-((15,39)-3-
azido-indan-l-yl)-leindole.

The following compound was synthesized in a similar way:

3-((1R,3R)-3-Azido-indan-1-yl)-6-methoxy-1H-indole
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3-(6-Fluoro-1Hindol -3-yl)-indan-1-one 3-(6-Mthoxy-1
H i ndol - 3-yl ) -i ndan- 1- one
W@ 2(08/084360r 0- 2- met hyl - 1Hi ndol - 3-yl ) -i ndan- 1- oP€T/D82007/000389

3-(4-Chloro-1 Hindol-3-yl)-indan-1-one
3-(5-Chl oro-1Hindol - 3-yl ) -indan-1-one
3-(7-Chloro-1Hindol -3-yl)-i ndan 1-one
5- Fl uor o- 3-&7 met hy| - 1H-i ndol - 3-yl ) -i ndan- 1- one

Synghesis o (1 #R)n’d@lud@ lyld}msl-yl)niuﬁ roringdelil-yHephasphonic acid

. 3-(4-Chl dol -3-yl)-6-fl dan- 1-
d'phf"((yj ?5?W%%?%52£i ndol)/-gi-yl )-g?; Ioulopoainnda(r)]ni one

o AR A G s BTN

indah- Ile (gglg), 35r6150!f)|1nl dISOmLI-HﬂerH@F -a8-59C) 1 Brmkmablﬂzycﬂm[é Q(E]undec-%ene
0 0Xx0-i ndan- - 1H i ndol e- 5-car boni t
(13. bné;n%wao 3. qﬁ*éf%aw Om PwaoTh%rW)Oﬂ.%&He fvaar%erff“E over night

while - FthRh918-tbdm "R @Mré”"i‘lﬁé"%lcﬂ&f YixeutShRB- pku%?iemto brine and
Synthesis of cis-3-(1Hindol-3-yl)-indan-1- Met hod

extrgyed2@itINEBIY The .opgpnici@Ranpies washed uyith 100ms Oddla : k 8.1 N NaOH,
drle% (98&11'_“'%@@)'% An g | &6&12 al'ﬂ?%%{ ]V?&%e 1%11?58%1asq_%gro?rggg%r%lhn(heptane/eth yl

acetmxtuur:ze geas lallgome((dlk BR)-Wvarido-iralan-d eyh)-5-ehjoer-andal- &-ytwebosphonic
d }81 L %ueous lvvork up gave racemc
aci éill enylieSSHVeT SPIAWEN- 1- ol (quantitative). 30 The
foll ow ng conmpounds were synthesized in a simlar way:
-31 WD 2008/ 025361 PCT/ DK2007/ 000389
The §pliavang BeEGSPBPIHRYS NeFot sygﬂwl)wq if@SHDHar way:
ci s-3-(6- Met hoxy-1H i ndol - 3-yl ) -i ndan- 1- ol

[3-(3-Azido-indan-1-yl)-indol-1-yl]-phosphonic acid diphenyl ester
[3-(3-Azido-indan-1-yl)-6-fluoro-indol-1-yl]-phosphonic acid diphenyl ester
[3-(3-Azido-indan-1-yl)-6-methoxy-indol-1-yl]-phosphonic acid diphenyl ester
[3-(3-Azido-5-fluoro-indan-1-yl)-4-chloro-indol-1-yl]-phosphonic acid diphenyl ester
[3-(3-Azido-5-chloro-indan-1-yl)-5-methoxy-indol-1-yl}-phosphonic acid dipheny! ester

Synthesis of 3-((1R,3R)-3-azido-indan-1-yl)-6-methoxy-1-(toluene-4-sulfonyl)-1H-
indole (Method 8)

1g Sodium hydride (60% in mineral oil) was added to 2g 3-((1R,3R)-3-azido-indan-1-yl)-6-
methoxy-1H-indole in 50 mL dry THF at 5°C and the reaction mixture was stirred 1 hour at
5°C. 2g p-toluene sulfonic acid chloride was added in portions at 5°C and stirring was
continued for another 4 hours. Ice was added and after 1 hour water and ethyl acetate was
added. The organic phase was separated and washed with brine, dried over MgSO, and
concentrated in vacuo. After flash chromatography (heptane/ethyl acetate, silica gel), 2.5g 3-

((1R,3R)-3-azido-indan-1-yl)-6-methoxy-1-(toluene-4-sulfonyl)-1H-indole was isolated.

The following compound was synthesized in a similar way:
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ci s-3-(5-Chl oro-1Hi ndol - 3-yl ) -i ndan- 1- ol
ci s-3-(4-Chloro-1Hindol -3-yl)-6-fluoro-indan-1-ol 5
W@ e@8sH23hl or o- 3- (5- met hoxy- 1H-i ndol - 3-yl ) - i ndaPe/bBR007/000389

Synt hesis of butyric acid
(1R 3S)-3-(1Hindol -3-yl)-indan-1-yl ester and
(1S,3R)- 3-(1Hindol -3-yl)-indan-1-ol (Method 3)
Novozym 435 (1g) (Avail able from Novozynes A/ S,
Krogshoej vej 36, 2880 Bagsvaerd, 10 Denmark) and
3-((M1, 53 k&'it&bﬁﬁ&;ﬁ‘x {- ?Q 15ﬁt&kene3462[m39§1? m%&a%dded to
racem c cis-3-indolyl- indan (80.9mMmol ) in 200nm
t ol uene. The reaction mxture was shaken for 2 days
under argon until 1H -NWR shows 50% conversion. The

S S G A i RSB

32g q(l:%eg{éﬁphéé Hn@@v %Idbledlgweég%oagutt)ylr%% zi‘(:\i'RdSR) 3- aZIdé) |$geén 1-yl)-5-

1H-| 0-3- -1 ndan- 1- est er "and
chlo(d:@,dGR)-yE pmmhpmgobcl@ vnpbnenyLSestendanQOroL penidine and 36mL 9N

am"bonétf‘?nth grlpx%g)?t rogg, :t) mp atvérg{rgﬁeupe%aigr\{e lr;‘lleXthl%ntgl 1rre§ %vl:nnmght at

roorft tEnpRAture- fnt Ebmm@atéd—hn RaQlo- E-tb/}“)acbtﬁd:aﬁhdl Wﬁ{er e;ssdre fadded. The
20 (1S, 3R 3- (7- Fl uor o- 1H-|n%§{l-3- i{ %ﬂ
mlxtug_g VER) mg e(gaa@m mt q.l’_epl‘lfdé\ia ﬁnji f Brgﬂ B org%nj_c phase was

conc%ng‘gi}d ;’h (zﬁcuweatnt]% dliﬁ'ol\ﬁgi% e?hyyhaetdt@géaﬂn 111 etfpyiNdcB@gl solution
3-(1H i ndol - 3-yl) -i ndan- 1-ol (Met hod 4) 25

wasg:m_aqg@i%v M()i mL 2N mgihanes igaeiddl heoaqygo%g@awgﬁrm@de basic

d
i B iy P EARCONG  lsO88 rl cSlp o
acetine,l,mstharibl Srigthglahiint, siNed g¢1) engivé 016 (WRBE)-3 W chloaw diddndol-3-yl)-
. . Met hanol s renoved i n vacuo nd after a u wor k
inda]-ylpimineq 4Re sthol pectiie ahess oms AP, Haq Sonegmtg! proifo and was
diss¥Red APL0BNIERethdfbl BRE 10RIL! 3096 NGOMYIAGHEHanb@Svas added. The reaction

synthesized in a simlar way: -32 WO 2008/025361
mixPGTWEKSGY 20BusHy roqm temperatire, concentrated in vacuo and purified by flash

chro%a%@rap%y((%th')zzll Wodifte L et vy 1dminBd&Ned 28 to give further 0.45g
(1R,3R)-3-(5-chloro-1H-indol-3-yl)-indan-1-ylamine.

Synthesis of Example 7: [(1S5,3R)-3-(1H-indol-3-yl)-indan-1-yl]-methyl-amine
(Method 10)
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Synthesis of (R)-3-(1Hindol-3-yl)-indan-1-one (Method

5) 5 Dess-Martin Periodane (1.08g, 2.55mmvol) in | OrL
w@RiRgl2s3ens added to (1S, 3R - 3-(] H PCT/DK2007/000389

I ndol -3-yl)-indan-1-ol (2.52mml) in | O CH2Cl 2 at

OC. The reaction mxture was allowed to warmto room

tenperature and stirred 40mn - TLC showed full

conversion. To the reaction mxture ethyl acetate and

sat. NaHCO3 was added. The organi c phase was

o T Ry O S 8, s

silangiie 1 0mDfmetiRnoBwérk stifredti bl mahyds)at il S0fENIderameroveese irradiation using

obt ai ned .aff,er flash _chromat ogra ane/eth
the kg é}p@mléqrf“?e&trgerﬂ)t Pite(10B0) &m%@&%aﬁﬁ Gapgminture was
stlrréd/ ﬁ‘ﬁd@?ﬁ' a%l%d hidtogenSbvet |n t‘é@bbom ﬂaﬁlperature ﬁltered and concentrated in
(R)-3-(7-Fluoro-1Hind %@E -indan-1 -one
AP

vaca(osj(lg-“a(i)ﬁ{éllddn@lﬁ -¥p- mdelmrll thyk- mlaﬁ-wals isodpied in 66% yield after

S 1H i ndol e
flas %e{”ﬂgték%?}?;(fﬁ‘g %&?}%ﬁ?e&lﬁg%t %ﬂqjl un ec #%ne (4.8nm,
32.1 nmmol , 1 45 eqU|v) mas added to (1R 3S)-3- 20
|ndoI % } and di phenyl
Theéfﬁ %?%H‘P"é‘? @er(aéy S‘Z"'%‘z“%ﬂ% '25equiv) in 150nL
dry THE at OC. The reaction was stlrred 0.5 hours at
0C, then 2 hours at roomtenperature - TLC showed
Example|l: conver si on. The reaction nixture was poured into
{ - nic
Rac»%ttcgfes- r(g F\?%;Srﬁégh&ﬁvmﬂf %&&8 iAg4nt ﬁ'&%memﬁ ag{lg@ oy
dr|ed over MgS™4 and concentrated in vacuo to glve t he
3-((1 S,35)-3- 2p azido-indan-I-yl)-IHindole. The
fol |l ow ng conpomnd Cilas synthesized in a sinmlar way:
Azi do-i ndan- 1-yl)-6-net hoxy-1 Hindole
5361 PCT/ DK2007/ 000389 Synt hesi s of
do-i ndan-1-yl)-5-chloro-indol-1-yl]-p
di phenyl ester (Method 7)

[3-((1R |
hosphoni

Example 2:
Racemic cis-[3-(7-Methoxy-1H-indol-3-yl)-indan-1-yl]-methyl-amine
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D phenyl phosphoryl azide (23g, 85mmpl) was added to
(1S,3R) -3-(5-chloro-1Hindol -3-yl)- indan-1-ol (10g,
wQ@20msok3sei n 150nL dry THE at 5C. PCT/DK2007/000389
1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene 5 (13.7n, 92mmol )
was added over 0.5 hours. The reaction m xture was
stirred over night while warm ng to room tenperature.
The reaction m xture was poured into brine and
extracted withfEt@f. The organi ¢ phase was washed with
100nm. 0.1 N 0.1 N NaOH, dried over MJSH and
vacuo. After flash chronmatography
acetate, silica gel), 19.1g

[3-((1R,
hosphoni c el
foll ow ng racem c| conpounds were synthesized in a
simlar wa
[3-(3-Azido dan- 1-yl)-indol -1-yl]-phosphonic acid
di phenyl ester\15
[3-(3-Azido-indﬁn-l-yl)-G-quoro-indoI-l-yI]-phosphon
c acid di pherdyf ester
[ 3-(3-Azido-indan-1-yl)-6-nmethoxy-indol-I-yl]-phosphon
ic acid di phenyl ester
[ 3- (3- Azi do-5-fluoro-indan-1-yl)-4-chloro-indol -1-yl]-
phosphoni ¢ aci d di phenyl ester

Examgle(33- Azi do- 5- chl or o-i ndan- 1-yl ) - 5- net hoxy-i ndol - 1- yl ]

- phos ' [ [ I aesi s of

> Races’g’f ¢ ﬁf%ﬁq%ﬁ?lﬁéﬁﬁ%@ﬂ?‘%gﬁf’ ll?élf))%%%g]eﬁgbf/ - (tol uene- 4-
sul fonyl)-I H indole (Method 8) 1g Sodi um hydri de
(60%in mneral 0il) was added to 2g
3-((1R 3R) - 3- aznedCilndan-1 -yl )-6- net hoxy-1Hindole in
50 nL dry THE at 5C and the reaction m xture was
stirred f S 5C. 2g p-toluene sulfonic acid
chlorid d in portions at 5C and stirring was
25 conti hug another 4 hours. |ce was added and
after 1 hour water gnd ethyl acetate was added. The
organi ¢ phase wy at ed and washed with brine,
dri ed over MyS®Y goncentrated in vacuo. After
flash chromat ogiNaph hept ane/ et hyl acetate, silica

/

gel), 2.59 3-4¢
((1R 3R) - 3- azi to-i ndan- 1-yl ) - 6- met hoxy- 1- (t ol uene- 4-su
| fonyl)-1Hindol e was isolated. 30 The foll ow ng

conpound was synthesized in a simlar way: -34 WO
Examplgal: 025361 PCT/ DK2007/ 000389

10 Racemic cis-[3-(5-Fluoro-1H-indol-3-yl)-indan-1-yl]-methyl-amine

H
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3-((1R 3R) - 3- Azi do-i ndan- |
-yl)-1-(tol uene-4-sul fonyl)-1Hindol e Synthesis of
WO 28886 B- ( 5- chl or o- 1H-i ndol - 3-yl ) -i ndan- 1- y| B@T/DE2007/000389
(Method 9) 5 32g Trinethyl phosphine was added over 2
hours to 199 [3-((1R 3R)-3-azido-indan-1-yl)-5-
chl oro-i ndol - 1-yl ] - phosphoni ¢ aci d di phenyl ester in
| OO pyridine and 36nL 9N anmoni um hydr oxi de at room
tenperature. The reaction mxture was stirred over
EXNEP% roomtenperature and concentrated in vacuo.
yl acetate and water were added. The m xture was
Racemeid eisHaq 7« hioroH Hapdelodrsl)Niaiadht layldinfetHyl-emét.  The or gani ¢
phase was 10 concentrated in vacuo and was di ssol ved
in ethyl acetate again. The ethyl acetate sol ution
was extracted wH h-gx250 nL 2N net hanesul foni ¢ aci d.
+  The aqueous phage was made basic with 9N NaCH to form
. ¢hi ch was subjected to flash
chr omat dg et hyl acetate, nethanol
triethylampé, _gilica gel) to give 0.6g
(1R 3R) - 3-(5-chhoro-1H i ndol - 3-yl ) - indan-1-yl am ne
The et hyl acetat)e_phase from above was concentrated in
vacuo and was dj ssol ved in 100nL net hanol and 10nL
30% NaOwe in ol was added. The reaction mxture
was stirred g rs at roomtenperature, concentrated
in vacuo and fied by flash chronmatography (ethyl
acetate, netharfol,Ctriethylamne, silica gel) to give
further 0.45g
(1R, 3R) - 3-(5-chl oro- 1H—|ndol 3-yl)-indan-1-ylam ne. 20
ExamyRtdiesi s of Exanple 7:
[(1S, 3R) - 3- (1H—|nd ) - i ndan- nmet hyl - am ne
Racemjsicisdd-(#e5hlprochyl- 1ndﬂh3-y{h'm¢4" L-¥g- %ﬁ@ﬁ%‘/‘%%sel
PCT/ DK2007/ 000389 (R)-3-(1Hindol -3-yl)-indan-1-one,
met hyl amne (5nmL 2Min THF) and | nlL tetraethoxy
silane in | Ol rftbapol were stirred 11 minutes at
150C under m crgwave irradiation using

Example 8:
[(1R,35)-3-(7-Fluoro-1H-indol-3-yl)-indan-1-yl]-methyl-amine
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the Enry Optim zerTMinstrunment. Pt02 (10ng) was added
and the reaction mxture was 5 stirred under 1 atm
whg@sogsn over ni ght at roomtenperature, filtRPCBEOK2000/000389
concentrated in vacuo.
[(1S,3R) -3-(1HIndol -3-yl)-indan-1-yl]-nethyl-am ne
was isolated in 66%yield after flash chromatography
(ethyl acetate, nethanol, triethylamne, silica gel).
The fol |l owi ng cRopeynds were synthesized in a sinilar
way: 10 Exanplp 1: Racemc
cis-[3-(B°N -2-nmethyl - 1H i ndol - 3-yl ) -indan-1-yl]-m
et hyl -a 3 CH3 NH F 15 Exanple 2: Racemc
cis-[3- y Qky- 1H i ndol - 3-yl ) -i ndan- 1-yl ] - met hyl - am
ine -36 WO 2008/ 025361 PCT/ DK2007/000389 N CH3 / NH
0 H3C Exanpl ¢S Racem ¢ cis-Methyl -[3-(1-nethyl-1
H i ndol - 3-yl ) - { []-amine HCH3 / I \ N

—~

F (Formula VII)

Preparative scale chiral SFC purification (Method 15): Method: Column: Chiralcel OJ-H
(2 x 25 cm) operated at room temperature. Chromatography was carried out using 35 % of

methanol with 0.1% (v/v) diethylamine as modifier in CO2 (100 bar) and a flow rate 50

ml/min.

Analytical Chiral SFC: Method: Column: 250 x 4.6 mm Chiralcel AD-H with 5 uM
particles operated at room temperature. Chromatography was carried out using 40 % of
ethanol with 0.1% (v/v) diethylamine as modifier in CO2 (100 bar) and a flow rate 3 ml/min.
Detection at 220 nm. RTmajor = 2.52 min, RTminor = 3.29 min, >99.5% ee.

LC/MS: Method A: RT = 1.85 min. UV-purity = 99.30%, ELSD purity = 96.78%

'H-NMR (hydrobromide salt; dg-DMSO): & 2.23-2.27 (m, 1H), 2.71 (s, 3H), 2.93-2.95 (m,
IH), 4.62 (dd, J = 7.8Hz, 10.2Hz, 1H), 4.88 (t, J = 8.3Hz, 1H), 6.87-6.96 (m, 3H), 7.12 (d, J
= 7.7Hz, 1H), 7.30 (t, J = 14.8Hz, 1H), 7.35-7.38 (m, 2H), 7.72 (d, J = 7.6Hz, 1H), 11.5 (bs,
1H).

Example 9:
[(1S,3R)-3-(7-Fluoro-1H-indol-3-yl)-indan- 1 -yl]-methyl-amine
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H3C Exanple 4: 10 Racem c cCis-

[ 3-(5-Fluoro-1Hindol -3-yl)-indan-1-yl]-nmethyl -am ne
WO2@@81825361 NH F - 37 WD 2008/ 025361 PCT/ DK2007/ ORPOBBE2007/000389

Exanpl e 5: Racem c cis-

[3-(7-Chloro-1Hindol -3-yl)-indan-1-yl]-nethyl -am ne

H-CH3 HIlci 5 Exanple 6: Racem c

ci s-[3-(4-Chloro-1Hindol -3-yl)-indan-1-yl]-nethyl -am

ne H CH O NH{-2CHExanple 8: ,

[ (1R, 35)-3-(7-FFuoro-1Hindol - 3-yl)-indan-1-yl]-nethyl

;_|am' ne 008/ 025361 PCT/ DK2007/ 000389 H, CH3 N

Iz

F (Formula VI)

Preparative scale chiral SFC purification (Method 15): Method: Column: Chiralcel OJ-H
(2 x 25 cm) operated at room temperature. Chromatography was carried out using 35 % of
methanol with 0.1% (v/v) diethylamine as modifier in CO2 (100 bar) and a flow rate 50

m)/min.

Analytical Chiral SFC: Method: Column: 250 x 4.6 mm Chiralcel AD-H with 5 uM
particles operated at room temperature. Chromatography was carried out using 40 % of
ethanol with 0.1% (v/v) diethylamine as modifier in CO2 (100 bar) and a flow rate 3 ml/min.
Detection at 220 nm. RTmajor = 3.36 min, RTinor = 2.46 min, >99.5% ee.

LC/MS: Method B: RT = 0.90 min. UV-purity = 99.80%, ELSD purity = 96.08%

TH-NMR (ds-DMSO): & 1.89-1.96 (m, 1H), 2.15 (bs, 1H), 2.40 (s, 3H), 2.75-2.80 (m, 1H),
4.17 (dd, J = 7.3Hz, 8.7Hz, 1H), 4.44 (dd, J = 7.5Hz, 10.4Hz, 1H), 6.82-6.90 (m, 3H), 7.07-
7.11 (m, 2H), 7.20 (t, J = 7.4Hz, 1H), 7.26 (d, J = 2.2Hz, 1H), 7.42 (d, J = 7.5Hz, 1H), 11.4
(bs, 1H).

BC-NMR (d6-DMSO): & 33.7, 39.4, 63.3, 106.1 (Jer = 16 Hz), 115.7, 118.5, 118.8, 124.0,
124.1, 124.3, 124.8, 124.9, 126.6, 127.2, 130.8, 145.7, 146.2, 149.7 (Jcr = 243 Hz).

Example 11:
Racemic cis-[6-Chloro-3-(7-methoxy-1H-indol-3-yl)-indan-1-yl]-methyl-amine
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F (Formula VI1) Preparative scale chiral SFC
purification (Method 15): Method: Columm: Chiralcel
w@2008/029321 X 25 cm) operated at room t enper at ur BCT/DK2007/000389
Chr omat ogr aphy was carried out using 35 %of 5
met hanol with 0.1% (v/v) diethylam ne as nodifier in
C02 (100 bar) and a flowrate 50 nm/mn. Analytical
Chiral SFC. Method: Columm: 250 x 4.6 mm Chiral cel
AD-Hwith 5 M particles operated at room tenperature.
Chr omat ography was caryied out using 40 %of 10
et hanol with 0. 1% (/v dlet(ﬁxlamne as nodifier in
COZ(lOQIFQar) and a’flo e§m/mn Det ecti on at
220 nm maj op~~<_2~ RTm nor 3.29 mn, >99.5%
ee. LC/ V5: N .85 m'n. Uv-purlty:
99. 30% EL'éD P 8% 15 'H NWR (hydr obrom de
sal t; d6- DVMSO) 23227(m 1H, 2.71 (s, 3H),
2.93-2.95(m ), 4.62 (dd, J = 7.8Hz, 10.2Hz, 1
H), 4.88 (t J .3Hz, 1 H), 6.87-6.96 (m 3H), 7.12
(d, J =17. 1H) 7.30 (t, J = 14.8Hz, | :
735738(m é 7.72 (d, J = 7.6Hz, | H), 11.5 (bs,
1 H. 20 Exanpl e 9:
[(18 3R) - 3-(7-Fluoro-1Hindol - 3-yl)-indan- 1-yl ] - et hyl
Examgleilde ~ -39 WD 2008/ 025361 PCT/ DK2007/ 000389 H, CH3 .
5 Racémz’t chs-[B-(4-CHbrbl 1FH1-(ne1- 50y gas -kthoky-Riaas Aty @ethgRdrging hi 1 al
C purification (Methdod 15): Method: Col um:
Ch| ralcel QJ-H

CH,

Example 13:
10 Racemic cis-[3-(5,6-Difluoro-1H-indol-3-yl)-6-methoxy-indan-1-yl]-methyl-amine

o8
b
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(2 x 25 cm) operated at roomtenperature.
Chr omat ography was carried out using 35 %of 5
woreaRansbi with 0. 1% (v/v) di et hyl am ne as nodi PCEDKR17/000389
C02 (100 bar) and a flowrate 50 mM/mn. Analytical
Chiral SFC. Method: Columm: 250 x 4.6 nm Chiral cel
AD-Hwith 5 M particles operated at roomtenperature.
Chr omat ogr aphy was carried out using 40 % of 10
et hanol with 0.1% (v/v) diethylam ne as nodifier in
Exa@glg;oo bar) and a flowrate 3 m/nin. Detection at
nm RTmajor = 3.36 mn, RTm"or = 2.46 mn, >99.5%
Racepec cisGHOB hIet hongthBlanfiffo-indan-9¢y Dl Mrindgle-pganboyitrile '
99. 80% ELSD purity = 96.08% 15 ' H NVR (d6-DVBO): S
1.89-1.96 (m 1H), 2.15 (bs, 1H) 2.40 (s, 3H),
2.75-2.80 (m ©H), 4.17 (dd, J = 7.3Hz, 8.7Hz, | H),
4.44 (dd, J = 7.%Hz, 10.4Hz, I H) 682690(m 3H),
7.07- 7.11 (m 720RKt = 7.4Hz, 1 H), 7.26 (d,
J = 2.2Hz, 1 H) of \JCFF75HZ 1H), 11.4 (bs,
I H. 20 13C NVR=H O): S 33. 7, 39.4, 63.3, 106.1
(JCF = 16 Hz), 115.7 18.5, 118.8, 124.0, 124.1,
124.3, N24.8, 124.9/ 126.6, 127.2, 130.8, 145.7,
. 243 Hz). Exanpl e 11: 25 Racemc
ci s-[ 6-Chl orq t hoxy-1Hi ndol - 3-yl ) -i ndan-1-yl ] -
met hyl - am ne 4O~Wp 2008/ 025361 PCT/ DK2007/ 000389 H
5 NOCH3 H3\ N H Kl Exanple 12:

Example 15:
Racemic cis-[5-Fluoro-3-(7-methyl-1H-indol-3-yl)-indan-1-yl]-methyl-amine

10

Example 16:
Racemic cis-[3-(6-Bromo-1H-indol-3-yl)-5-fluoro-indan-1-yl}-methyl-amine
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5 Racem c cis-

[ 3-(4-Chl oro-1Hindol - 3-yl ) -6-net hoxy-i ndan-1-yl ]-neth
wQ@pkoogrzer CH O W CH3 C N H Exanple 13: ROI/DK2007/000389

Racem c

cis-[3-(5,6-D fluoro-1Hindol - 3-yl)-6-nmet hoxy-i ndan- 1-

yl]-methyl-amne /CH3 O W CH3 F Xlo~F NH-41 WO

2008/ 025361 PCT/ DK2007/ 000389 Exanpl e 14: Racem c

ci s- 3-(6-Chl org-3)\nmet hyh am no-i ndan- 1-yl ) - 1H-i ndol e- 5-

carbonitrife @- 3 W4\ 5 H Exanple 15: Racenic

3

ci s-
[ 5- Fl uoro-3-(7-ne

| -am ne

-1H i ndol - 3-yl ) -i ndan- 1-yl ] - met hy

Br

Iz

Example 23:
Racemic cis-[3-(4,6-Difluoro-1H-indol-3-yl)-6-fluoro-indan-1-yl]-methyl-amine
5
Example 24:
Racemic cis-[5-Chloro-3-(5-fluoro-1H-indol-3-yl)-indan- 1-yl}-methyl-amine
10

H
N
N\ O F
D
H,C~p O
H
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HCH3 N H3CN H 10 F Exanple 16: Racem c
cis-[3-(6-Bronp-1H i ndol -3-yl)-5-fluoro-indan-1-yl]-ne

wo bgoBAO2I3 e -42 WO 2008/ 025361 PCT/ DK2007/ 000BSEDKRH07/000389
CH3 Br NH Exanple 23: Racemc
cis-[3-(4,6-D fluoro-1Hindol -3-yl)-6-fluoro-indan-1-y
[]-methyl-amne 5 FCH3 FN FH Exanple 24:
Racemi c
cis-[5-Chloro-3-(5-fluoro-1Hindol -3-yl)-indan-1-yl]-m
et hyl -am ne 10

Synthesis of Example 19: cis-3-(3-Piperidin-1-yl-indan-1-yl)-1H-indole (Method
11)

Sodium cyanoborohydride (61mg; 0.97mmol) was added to 3-(1H-indol-3-yl)-indan-1-one
(200mg; 0.81mmol) and piperidine (344mg; 4.05mmol) in 3mL methanol and 0.5mL acetic
acid. The reaction mixture was stirred 30 minutes at 150°C under microwave irradiation
using the Emry OptimizerTM instrument. The reaction mixture was poured into water and
made basic with 27% aqueous NaOH. The mixture was extracted with ethyl acetate. The
organic phase was dried over MgS0Oy4 and concentrated in vacuo. cis-3-(3-Piperidin-1-yl-
indan-1-yl)-1H-indole was obtained after flash chromatography (ethyl acetate, heptane,

triethylamine, silica gel).
The following compounds were synthesized in a similar way:

Example 20:
Racemic cis-3-(3-Pyrrolidin-1-yl-indan-1-yl)-1H-indole
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H N FCO H3G- NH-43 WO 2008/ 025361
PCT/ DK2007/ 000389 Synt hesis of Exanple 19:
w@e@s®2538t Pi peri di n-1-yl -i ndan-1-yl) - 1H i ndol ePCTVBKR@A/000389
11) ON NH 5 Sodi um cyanoborohydride (61 ng; 0.97nmol)
was added to 3-(1 Hindol-3-yl)-indan-1-one (200ny;
0. 81mmol ) and pi peridine (344ng; 4.05mmol) in 3nL
met hanol and 0. 5nL acetic 10 acid. The reaction
m xture was stifr 30 minutes at 150C under m crowave
irradiation uskng {he Entry Optim zer TMinstrunent.
The reaction m
basic wit

re was poured into water and nade
aqueous NaOH. The m xture was extracted
e. The organic phase was dried over
rated in vacuo.
in-1-yl- indan-1-yl)-1H i ndol e was
obt ai ned after f\l ashghronat ography (ethyl acetate,

hept ane, 15 tryet Yy ne, silica gel). The foll ow ng
conmpounds were
20: 20 Racemic N

zed in a simlar way: Exanple
cis-3-(3-PyrroIﬁﬁin-l-yl-indan-l-yl)-lkbindole -44 WO
2008/ 025361 PCT/ DK2007/ 000389

Example 21:
Racemic cis-3-(3-Morpholin-4-yl-indan-1-yl)-1H-indole

Synthesis of Example 10: [(1R,3R)-3-(1H-indol-3-yl)-indan-1-yl]-methyl-amine
10 (Method 13)

(Formula IX)
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N/ I\ NH Exanple 21: Racemc
ci s-3-(3-Mxrpholin-4-yl-indan-1-yl)-1Hindole 5 ON /
wo 2008hk$365ynt hesi s of Exanpl e 10: PCT/DK2007/000389
[ (1R 3R)-3-(1Hindol -3-y1)-indan-1-yl]-nethyl -am ne
10 (Method 13) NNCH3 % NN H (Formula I X) -45 WO
2008/ 025361 PCT/ DK2007/ 000389 D net hyl br onobor ane
(1 77mL, 1.05 equiv) (Synthesized according to NSth,
H., Vahrenkanp, H Journal of Organonetallic

Dlm%l%EI %%égh%( J(?g%)nL 398? 4Q$¢glv)\l\6(§¥lﬂ &%dt c@orfh{]gn >t/? )T_\Iﬁl_ml, H.,

do-i ndan uene-
Vahrelnkmiﬁlb eH (Loturrdihap Oy garomkOilivd Cheriistty H1(@968)r 30%40favers added to 3-

go The r i 0 t ed
R wabepea kDT g a Pk B Bl SRR R o 12
dlCh _eAARE Andel Bfgoh @R OheThackibh TiX@Re Wi Wakiedto Wbdrh temperature
yl acetate and 0.5N aqueous NaOH The organic

and [sdrmsb’z fuhsurnelsile Bthapelhwasraddes, The feaetiopmixturgpyaggxtracted with ethyl

acet?]tg?aﬁlgl _.{ }aﬁggt;%s Igaat?q '{{\ lo'%él Q{\a eulwfas W sSned \Iilth leqe dried over
MgSD.Y kdndenttkaed ir ydcho adsngne mdther{(fR, &Bh?)-@h(toman@g{sakﬁdmyl) 1H-indol-

et hyl acet at e, r
3- ylég]djlr%/ 1-y -amﬁle after rHmromattogrlagltwh ethyrinacethte me?nanol ?nethylamme

mhcy]%teﬁ)’ﬂ/[et%&%ﬁlﬁ?mg [[ll(to(lﬁe‘ﬂleuedﬂﬁbﬁ]ylﬁW{flﬁdl)IlS)yl]rhkdlaﬂ-dO)}l}-3myne was
dissolved in 8mL acetone and 20mL methanol 8mL 28% Aqueous NaOH was added and the
reaction mixture was stirred in two portions at 120°C for 10 minutes under microwave
irradiation using the Emry Optimizer™ instrument. The reaction mixture was poured into
250mL water and a precipitate was formed. Recrystallization gave 2.15g [(1R,3R)-3-(1H-

indol-3-yl)-indan-1-yl}-methyl-amine.

Chiral SFC: Method: Column: 250 x 4.6 mm Chiralcel OJ-H with 5 uM particles operated at
room temperature. Chromatography was carried out using 30 % of 0.1%(v/v) diethylamin in
ethanol as modifier, a pressure of 20 MPa and a flow rate 3 ml/min. Detection at 230 nm.
RTmajor = 2.40 min, RTminor = 2.93 min, 95.9% ee.

LC/MS: Method A: RT = 1.63 min. UV-purity = 98.28%, ELSD purity = 99.61%

'H-NMR (d¢-DMSO): & 2.35 (m, 5H), 4.17 (dd, J = 3.8Hz, 6.6Hz, 1H), 4.75 (1, J = 7.5Hz,
1H), 6.90 (t, J = 7.1Hz, 1H), 7.00 (m, 3H), 7.14 (t, J = 7.3Hz, 1H), 7.19 (t, J = 7.3Hz, 1H),

7.26 (d, J = 8.0Hz, 1H) 7.34 (d, J = 7.3Hz, 1H), 7.38 (d, J = 7.3Hz, 1H), 10.80 (bs, 1H).

BC.NMR (d-DMSO): & 34.2, 39.9, 41.3, 63.6, 111.9, 118.0, 118.5, 119.1, 121.3, 122.4,
124.8, 125.0, 126.4, 126.7, 127.6, 137.1, 145.3, 147.2.

The following compound was synthesized in a similar way:
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di ssolved in 8nL acetone and 20nL net hanol. 8nmL 28%

Agqueous NaCOH was added and the reaction m xture was
wa@eisoesdei n two portions at 120C for 10 m nut eBCT/DER607/000389

m crowave irradiation using the Enry Optim zer"

instrunment. The reaction m xture was poured into

250nL water and a precipitate was forned.

Recrystallization gave 2.15¢9 [(1R 3R)-3-(1H 15

i ndol - 3-yl ) -indan-1-yl]-nethyl-amne. Chiral SFC

EXal\/bfﬁh%gd: Columm: 250 x 4.6 mm Chiralcel QJ-Hwith 5 M
ng ti'tl es operated at room tenperature.

[(1ROR) 3wt MethapYHviRdo | Say 1)-inddn-0utl]-msihpharBe % of 0. 194 v/ v)
diethylamin in ethanol as nodifier, a pressure of 20
MPa and a flowrate 3 m/mn. Detection at 230 nm 20
RTmajr = 2. 4OHEU:CH RT,,,inr = 2.93 mn, 95.9% ee.

LC/ MS: Met hod A RT = 1.63 nin. UV-purity = 98.28%

ELSD pur ity = 99 61 % 1H NVR (d6-DVEO): S 2.35 (m
5H), 4. um 3.8Hz, 6.6Hz, 1 H), 4.75 (t, J =
7.5He, @ .90 (t, J= 7.1 He, 11i), 7.00 (m
3H), 7.1, J= [7.3Hz, 11i), 7.19 (t, J= 7.3 Hz, 1
H., 7.26 (d 11i) 7.34 (d, J = 7.3H, 11i),
7.38 (d, J = H, 10.80 (bs, 11i). 13C NVR

(d6-DVBO): 6 34, g 6 3, 63.6, 111.9, 118.0,
118.5, 119.1, 12IN3, 2.4\ 124.8, 125.0, 126. 4,

126.7, 127.6, 137.1, 145.3,CHA7.2. 3 o-lr-r%%laf)@ | owi ng

conmpound was synthesized in a simlar way: "~ -~46 WO
2008/ 025361 PCT/ DK2007/ 000389 Exanple 27: [(1

L ind SRS PR bt e S 4o A Rt gty -

'H-NMR (CDCl;): 8 2.41 (ddd, J = 3.8Hz, 7.5Hz, 12.8Hz, 1H), 2.50 (t, J = 6.8Hz, 1H), 2.53
(s, 3H), 3.83 (s, 3H), 4.27 (dd, J = 3.8Hz, 6.8Hz, 1H), 4.79 (1, /= 7.5Hz, 1H), 6.72 (m, 2H),
6.85 (s, 1H), 7.2 (m, 4H), 7.40 (d, J = 7.3Hz, 1H), 7.82 (bs, 1H).

Synthesis of Example 25:
Racemic trans-[6-Chloro-3-(5-methoxy-lH-indol-3-yl)-indan-l-yl]—methyl-amine
(Method 13)
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5 (Formula X) LCOMs: Method A: RT = 1.60 m n.
UV-purity = 98.52% ELSD purity = 99.53% ' H NVR
W@ agio3es1 S 2. 41 (ddd, J= 3.8Hz, 7.5Hz, 12.8HzPCWBIK2007/000389
2.50 (t, J=6.8Hz, 1 H, 2.53 10 (s, 3H), 3.83 (s,
3H), 4.27 (dd, J= 3.8Hz, 6.8Hz, 1H), 4.79 (t, J=
7.5Hz, 1H), 6.72 (m 2H), 6.85 (s, 1 H, 7.2 (m 4H),
7.40 (d, J =7.3 Hz, 1 H), 7.82 (bs, 1 H. Synthesis
of Exanple 25: 15 Racem c trans-

[ 6- Chl ar 0-,3-( 5- net hoxys 14 i.ndol - 3-yl ) - i -1-yl]l-nmeth
015, pingl R R 4% (Pt dcpecpiging o NI Y dpgigame. 1t
Jourd Q08 OranbiteRGEICHE22D-)/ 1Q0BBER 399-405) i mL dry 1,2-dichloroethane

Di net hyl br onobor ane (Synt hesi zed according to Noth,
was paddedalie epppappmalaly  Gbummngl &-(oAgiadhehlemoripdan-1-yl)-indol-1-yl}-
phos &m%&ﬁydié%c‘én%lg%’in %91%L4<g'g)eldi-aicgior':’oe’fﬂang.r'l?'he reaction mixture was

, 2-dichlo hane was a to appr oxi mat elci/ 0.1
stirrgrh hoyr8 a @omzemipertucsh (The ceactintawasiquehgheid bordhe addjtign ¢ 1 mL I N

NRTGEEY B8 60 RIS G5, Al o g g s

ure was S
conc3nti@ed 61 vatud. ThBrdsehip evagtrested withé niledM sodiunvwaethguiela dheedthanol

by the addition of m. I N. Na and ri Th
for 318 Go8n JEPeEAINTE a%ﬂmc'@t‘mﬂ%egml B{T_b'?ﬁé"‘g'ib‘éﬁ‘i‘ -3-yD-
indaﬁh%afm\e@m-a&%@%tigo%&paﬂenpaéaauﬁve HPecr esi due was

treated with 3 nL 1M sodi um net hoxi de i n nethanol for

3 h ar roomtenperature. 1 nlL acetic acid was added

.6- or - i - VI].) -~ .
The Fita PRRaTRoT SRR SRy o fer
preparative HPLC. The follow ng conmpounds were
Exagg{gtlg:ey zed in a simlar way: Exanple 17:

Racemic trans-[3-(6-Fluoro-1H-indol-3-yl)-indan-1-yl]-methyl-amine

H,C
AN
NH

Example 18:
Racemic trans-[3-(6-Methoxy-1H-indol-3-yl)-indan-1-yl]-methyl-amine
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15 Racemic trans-

[ 3- (6-Fluoro-1Hindol -3-yl)-indan-1-yl]-nethyl-am ne
woi3@s/0d#361 / NH F Exanpl e 18: 20 Raceni ¢ transPCT/DK2007/000389

[ 3- (6-Met hoxy- 1Hi ndol - 3-yl ) -i ndan- 1-yl ] - met hyl - am ne

-48 WD 2008/ 025361 PCT/ DK2007/ 000389 H3CQ NH NH O

H3C Exanple 22: Racemi c trans-

[3-(4-Chl oro-1Hindol -3-yl)-6-fluoro-indan-1-yl]-nethy

l-amine 5 N\N&B F O / NH Synthesis of Exanpl e 26:

[(1R 3R) - 3(5 cNHor 0- 1Hi ndol - 3-yl ) -i ndan- 1-yl ] - net hyl
10 ami ne od 14) -49 WO 2008/ 025361
PCT/ DK2( @ HN- CH3
NH

Example 22:
Racemic trans-[3-(4-Chloro-1H-indol-3-y1)-6-fluoro-indan-1-yl]-methyl-amine

o
H—CH,

Synthesis of Example 26: [(1R,3R)-3-(5-chloro-1H-indol-3-yl)-indan-1-yl]-methyl-
10 amine (Method 14)
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Cl NH(Formula VI1l) 0.73g

(1R, 3R)-3-(5-chloro-1H i ndol - 3-yl ) -i ndan-1-yl am ne was
waempended i n 200nL 1, 2- di chl oro- et hane, 100MECTNRKR#07/000389

and 0.5nmL 9N NaCH. 0.25nL Methyl chloroformate (1.2 5

equi v) and 50ng Bu4NBr were added. The reaction

m xture was stirred 30 m nutes at roomtenperature.

The organi ¢ phase was dried over MgJSO4 and

concentrated i mNaedo to give O0.6g

[ (1R 3R) - 5-chl oro-1Hi ndol - 3-yl ) -indan-1-yl ] - carbam
ic acid T ester. 0.69

[ (1R, 3R b- Chf or o- 1Hi ndol - 3-yl ) -i ndan-1-yl ] - car bam
ic acid nmeghyl ester masCPbtained after aqueous work
up.

2 i ndol - 3-yl)-indan-1-yl]-carbam
ic acid 10 netwyl est£f was dissolved in 250nL dry THE
. [ s added. The reaction mxture was
refluxed for 2 hdurs. The reactipsmi@svapenched with
2mL water, filtered and concentrated in vacuo to give
an oil. The oil was dissolved in ethyl acetate and

ded in 200mL 1,2-
073[g @Mﬁ G-ghlorep|Hsindol; -y -indap-1sylamine, was, suspendad tn 20T
dlch-l(&meﬂﬁn@r HOnili twateecind ). 3nlarkiN hNgO&t. 0. zimiml\ﬂ@hxjecrfmrgfoemate (1.2

cquiphieh PEE B el b 8 Rp o Cugreon e s S0y o g room

temb&ﬁm&r ghelop anﬁwpm’amg fdﬁB@)vaﬂSIgS@ﬁ rah&doﬁnehtratsd g v@do%e give
of 19% v/v% diethylamn in ethanol as

0,650 [CJ BR3-61-EBigT R S d - A llatbarie it BeiiL (astsr 066

2f5- 3. it rw btained
[(llg%lé) %egm% E%%3 )megﬁ%lgl]rbarm !’!e@fd me@xﬂ”g\s/ o as c;/ taine
after zﬁﬁlc@ib%wﬂsma pUEliRE3R) S -(B0deroH- del-éaD@p%n-l -gl]- carbamlc acid

metéylgq%e)% v?a% siso vtelablﬁ 2%0%]; a&y ’l"l—é)—%%i §6§7L1&|§H y?'g 3 gagd(eg H?he reacuon

mixeur® wad refixatiFor 2 Murs. 7TTheGreattidd wWasquaidhéd 3vith(ZL Jwated, ﬁltered and
Hz 25 7.42 (d, J = 1. . . 0 o=

concen)tr’ated in vacuo tcg give an oil. f‘“’t'féz%u v?asléilss%PvSeH 1In e'Eptyl acgtgte and 350mg

[(lR,3R)-3-(5-chloro-1H-mdol-3-yl)-mdan-l-yl]-methyl-amine precipitated on standing at

room temperature over night.

Chiral SFC: Method: Column: 250 x 4.6 mm Chiralcel AD-H with 5 pM particles operated
at room temperature. Chromatography was carried out using 30 % of 0.1%(v/v) diethylamin
in ethanol as modifier, a pressure of 20 MPa and a flow rate 3 ml/min. Detection at 230 nm.

RTmajor = 2.89 min, RTyinor = 3.84 min, 88.6% ee.
LC/MS: Method C: RT = 1.54 min. UV-purity = 95.21%, ELSD purity = 100%
BH_NMR (CDCL): & 2.38-2.52 (m, 2H), 2.53 (s, 3H), 4.27 (dd, J = 3.9Hz, 6.6Hz), 4.77 (t, J

= 7.4), 6.82 (s, 1H), 7.12 (dd, J= 2.0 hZ, 8.5Hz, 1H), 7.20-7.27 (m, 3H)7.37 (d, J = 2.0 Hz),
7.42 (d, J=7.4Hz), 8.16 (bs, 1H).
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WO 2008/ 025361 PCT/ DK2007/ 000389 Chiral separation of
racemc

W@ 2®882536t Fl uor o- 1H-i ndol - 3-yl ) -i ndan- 1- yl - met PgT/DK2007/000389
am ne (Method 15) 5 20 g of racemc
Cci s-3-(7-Fluoro-1Hindol-3-yl)-indan-1-yl-nethyl -am ne
(from Method 10) was purified by chiral SFC to give
9.3 g of
[ (1S, 3R)-3-(7-Fluoro-1Hi ndol - 3- yI)-indan 1-yl]-

e % - - -
i RATUR ol b RIS 05 18004 1808 - dun -1ty
amifei(MedthadilSp W th >99. 5% ee. Pr epar ative scale chiral ‘

SFC purification met hod: Columm: Chiralcel QJ-H (2 x

25 cm wth 10 M particles operated at 35C
20 onk RMDSBRG FHEo-SHrndaled-Birindaet s HEsWADR T rama Adgthod 10)

was&b?eg%c@aﬂa}f ISIQI tg' Wel'@/i g'@fﬁﬁ]&%%) gt((?“l:ﬁdo%' l]—lﬁn&gz} §l§-%an 1-yl]-

ow r Fract
metlﬁ)ﬂ-)aﬁtmﬂ with 209.6% @fanldébﬁg]af [(1R,38)-3-(7- Fluoro 1H-indol-3-yl)-indan-1-yl}-

cis-3-(7:Fl 1H i ndol - 3-yl) -i ndan- 1-yl -
met'i‘?ﬂtaﬂwe wigh >g&$\?teﬁ an optically active acid (Method 16)

PrephfutiVe sealSdHird! SEO porifidakion riRgRABRCEumN: Chlralcel OJ H (2 x 25 cm) with 5
ci s-3-(7-Fluoro-1Hindol -3-yl)-indan-1-y §/ /amf
pM(mogipg/oquﬁedat @5|5C wddremategraphys Wes, £3rged BT‘t usmg 59 methanol

w1th%c. led{?) O(k)g H%%Tg@fﬁ%}% rﬂ5dlﬁerqﬁ 'Cq)Z((Il@GI bar?%@ﬁov?‘ te 50 ml/min.

re was heated to 50C and stirred
for 15m n. Evaporated the solvent and triturated with

Fragagglglp igngségﬁlh)&mlgg i | ﬁ%&é&ix@iscglsts- ?%ﬁﬁ?eP—%—%ﬂﬁﬁi—%%ﬁ)élen%an-l-yl-
me@?ﬁhﬂh@ gvim;hltl gp?}lglﬂl? abfve 5ak! (RFétRdaaeyl converted to

ase
[ (1S,3R)-3-(7-Fluoro-1Hindol -3-yl)-indan-1-yl]- et hyl
To aaf!ibhhﬁoﬁ 03@) .ra@matd IciD( 2008k O PH3Rdol-3-yl)-indan-1-yl-methyl-amine
CT/ DK2007/ 00038 Tabl e A asur e ecul ar, S
(405w P LSt s eoaRok PR el [?%{fa”ﬁf‘%'? (At S6me 2m
Ace"{mlg) %g%lxﬁw Wid 1Ratel 18 50%exaartifedfort Simin. Wk apb&iddMed subeknt and

urity %purity %
trlturated w1th acetone (2ml)y Thepwhlte %/ohd (84%ee) was collected and stirred with 10 ml

hot EtOH for 30 min. The remaining white solid was collected and converted to free base to

give [( 15,3 R)-3-(7-Fluoro-1H-indol-3-yl)-indan-1-yl]-methyl-amine (93%ee).
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1 295.2 1.82 98.6 99.

277.2 1.91
wWQ 20080258604
263.1 1.66
281.0 1.89
327.1 1.97
329.1 1.94

9

92.5 99.9
89.7 99.6
91.1 99.6
95.2 99.5
92.9 99 9
0 7

9 A
A
A
A
A

> >

2 293.2 1.79 96.7 99.2 A 3
4 281.1 1.78 91.5 99.6 A 5
6 297.1 1.98 89.3 99. BCHDKZ007/000389
8 281.1 1.85 99.3 96.8 A 9
10 263.1 1.64 91.9 100.0 A 11
12 327.1 2.02 74.5 99.3 A 13
14 322.1 1.83 89.2 99.9 A 15

Tableds, 2 1M9@ug°:zl raol%llar mgss (M +Hogmeaspreg HRY7C-yetergion time (Rg min)
281. 1 land)6eangd RISl paritiasg?993. 2 1. 75 96.2 100.0 A 19
317.1 1.85 85.1 99.0 A 20 303.1 1.82 98.3 98.9 A 21
319.0 1.72 94.3 99.4 A 22 315.1 1.88 90.2 99.8 A 23
317.1 1.89 87.8 99.3 A 24 315.1 1.90 89.3 98.6 A 25

327. ]Ex]éin%?e B2 {29 3 1@: P6 397- 2 OpP4,94] 5 I%Ige’thdz)dB

No. (min.) | purity % | purity %

1 295.2 1.82 98.6 99.9 A
2 293.2 1.79 96.7 99.2 A
3 277.2 1.91 92.5 99.9 A
4 281.1 1.78 91.5 99.6 A
5 297.1 1.94 89.7 99.6 A
6 297.1 1.98 89.3 99.6 A
7 263.1 1.66 91.1 99.6 A
8 281.1 1.85 99.3 96.8 A
9 281.0 1.89 95.2 99.5 A
10 263.1 1.64 91.9 100.0 A
11 327.1 1.97 92.9 99.9 A
12 327.1 2.02 74.5 99.3 A
13 329.1 1.94 88.0 99.7 A
14 322.1 1.83 89.2 99.9 A
15 2952 1.93 92.2 99.1 A
16 359.0 2.07 87.7 99.4 A
17 281.1 1.77 96.8 99.6 A
18 293.2 1.75 96.2 100.0 A
19 317.1 1.85 85.1 99.0 A
20 303.1 1.82 98.3 98.9 A
21 319.0 1.72 94.3 99.4 A
22 315.1 1.88 90.2 99.8 A
23 317.1 1.89 87.8 99.3 A
24 315.1 1.90 89.3 98.6 A
25 327.1 189 | 827 99.3 A
26 297.2 0,94 94,5 99,4 B
27 293.1 1.60 98.5 99.5 A
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27 293.1 1.60 98.5 99.5 A 5 -52 WD 2008/ 025361
PCT/ DK2007/ 000389 TRANSPORTER | NHI Bl TI ON ASSAYS
woraseBaent s of [ 3H] -5-HT uptake into rat corP€TaK2007/000389
synapt osonmes Wol e brains frommale Wstar rats
(125-225 g), excluding cerebellum are honogenized in
5 0.40 Msucrose supplemented with InMnialamd with a
| ass/tefl on honogeni zer. The honpgenate is
ORTERINEIBITH U&S‘@AYSr 10 min at 4 T. The pell et
is discarded and the supernatant is centrifuged at
40.000 x g for 20 mn. The final pellet is honogenized
Meabsireansyof [HHIE5-#IT Gptake imfo ox cg»imeul syngeesomes| | ). Test

el e i mleaibes St B it e U ey F558eped i

0.40NAQucrate GappTdisfctd v@th97r31\/ﬂ-ﬂ rﬁM@a@kkz M?emsM Th
12. 66 M mﬁ%m 2.97 on 31%323 oA H\@rﬁ@émzer e

homg@nptegp GersEfigsd, @t (!)002)93( I fggég AH @t écﬁd ThB@plfleérls p§carded and the
supe%é?lg Radefdif ehtllt 25%&2@5{] & 56%nirk. Ohe Hhalhdtet 1sﬂ8ﬁ10gen|zed in assay

I ncu atlonl started adln tissue to a final
buffas(@aﬁymg@lrlgml Oﬁsue/\@llbrLTesmmepoumés frir buffen coBb d0i v [k FrHT are

d at.37
e B oS T B TR 57 50, 0
mM ilcmdi)z 1?}(@?&&1@1&5@ elmoaﬂ mm) NeyHPD,, gagunmw MeatdhPOaNe t6 2 tmd EDTA,
washed wit X assa uf f er
2¢/1 glycaseeand O, %EékaéFQFPWé’&'dﬁgluﬁﬁr iox gwﬁwsmhfggﬁ 810? ? é@mfm 10 min.
The %%Bﬁ%h@fsiaﬁea by Gldidk FRERMD iaSfirlad aésefl @6luaR JTT BRRNAFtek N5 min
experinents’ as_dose- response curve. Measurenments

mcubﬁtlomﬂ}lnmdadlgemhhﬁ Pt "Gptaaiples; ane diltersd dirgptly ey Unifilter GFIC glass
fiber HP&PES%?Q%&){ ng ﬁh) Yo &e{l@lemm{n glvacuggx and immediately
ex 1

cor r'om rral rat’s 5-22 g are
wasl’ﬂaﬂrmgeh k Deimi assfly Kifes LN orosiecifictuptake ¢d desamired| uoimg citalopram (10

enl zer. The honopgenate | ceptrifuged at 100Q x
M R PO an Ly T s sayded s GRS A7 GO R ERS o dose-
respotsB@uRRt ant is centrifuged at 40.000 x g for 20 mn.
The final pellet is honbgenized in this assay buffer:
123 nmM NaCl, 4.82 nMKCl, 0.973 nM Cad 2, 1.12 nmM

Mea'yg%%entélgf [6l§] ﬂmmalﬂ?@uptgk&?ﬂo rat cortical synaptosomes

Fresh occipital-, temporal- og parietal cortex from male Wistar rats (125-225 g) are
homogenized in 0.4M sucrose with a glass/teflon homogenizer. The homogenate is
centrifuged at 1000 x g for 10 min at 4 °C. The pellet is discarded and the supernatant is
centrifuged at 40.000 x g for 20 min. The final pellet is homogenized in this assay buffer: 123
mM NaCl, 4.82 mM KCl, 0.973 mM CaCl,, 1.12 mM MgSOs, 12.66 mM Na;HPO4, 2.97
mM NaH;PO4, 0.162 mM EDTA, 2 g/l glucose and 0,2 g/l ascorbic acid (7,2 mg original
tissue/mL = 1 mg/ 140pl). Buffer is oxygenated with 95% 0,/5% CO0, for 10 min. Pellet is
suspended in 140 volumes of assaybuffer. Tissue is mixed with test compounds and after 10
min pre-incubation, 10 nM [*H)-noradrenaline is added to a final volume of 0,2 ml and the
mixture is incubated for 15 min at 37°C. After 15 min incubation, samples are filtered
directly on Unifilter GF/C glass fiber filters (soaked for 30 min in 0.1% polyethylenimine)

under vacuum and immediately washed with 1 x 0,2 mL assay buffer. Non-specific uptake is
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25 mM NaH2PO4, 0.162 nM EDTA, 2 g/l glucose and O, 2

g/l ascorbic acid (7,2 ng original tissue/nL =1 ny/
wdd@s)2s3Buf fer i s oxygenated with 95% 02/ 5% CQCT/DK2M0/000389

mn. Pellet is suspended in 140 vol unes of

assaybuffer. Tissue is mxed with test conpounds and

after 10 mn pre-incubation, 10 nM [ 3H] - noradrenaline

is added to a final volune of 0,2 mM and the mixture *
deteimingdy gsmgata@@plfam(lﬂgthmflnalapngemmlm)t Brloxgingjipincluded as reference

I filtered 30 directly on
mallﬁ&#?ﬁ{e}é@gw%@%pgésse%ﬁber filters (soaked for 30 mn

in 0.1% pol yet hyI eni m ne) under vacuum and

i medi at e shed with ssa buf fer.
Mesgirerasai o Epemine itk iad Gisconbaf HaaRopomes
Tlssﬁ’@gr‘ePﬁg@&WnQﬂ@a&gar Qi E292ITeL) at6 |s£t@1ﬁfcédl syl Iﬂé@iﬂﬁtétl&u Md striatum

fina concentratlon) Dul oxetine is included

quickkyf disaqsted OPtn araci plasgeini freneld ad400Me SYERSSo n@é Hegels gently
hom éfﬁsLéB ﬁmmﬁ@th@mﬁﬁ%doﬂt@ obined Myt E@ifugation

reparation: male wistar rats
(100@1@5}(}25@1@ ande4®9@ rg, f2i0(muhutw 460 qpid tsuspendecaind 560 volumes of a

o ST B 2 o P et L o

Tiss(@ b@SSmg/%ll@HOﬁwl(m%@ﬂHl $1@$’u)e) andixe evifR2teftrsasgension.i After 5 minutes

pr pGOATIOD, 4 00T (PRI P Al SSIFOREN FrPdb a0 Tere i

mcu?gte@for@qg?nﬁﬂeggt r&nﬁl?&nli%rﬂgl%r FRRORNAS B obuhier, pH 7 4.
Tissue 0,25 ng/wel1(140gl) (ori i naf tissue)

The ncubation is lﬁprmg@tedwsty@mgg@lw sapfpiesrunderagying ghrough Whatman GF/C
| DGad r lation fluid

ﬁlte% it opgllrih&né# llo)é Oah‘é rbgffg? gﬁ?ﬁgér?ns% OStreg ]alacé gp;{}%:rb%e scmtl a lon ui

(Opﬁrpmibtﬂ \Buperndik) isoaddedenyfer asernge féri aalhouvso linurtiee iderk0 thz: mmtent of

he jncupation. s termnated b
A GoETEA  ar e e cioreing EPa’ (e RETR, hjgactine
the Abn-3petiffd gmimgugnfde%assﬁpQraﬁéﬂohefrﬁas%f'e% i thRdpragifice of 100 uM of
appropriate scintillation fluid 15 (Opti phase
ben&qwr FoxJetérgimatide @f thafintabitign of lag@keftm C@C%@F@“ﬁ ¢f drpgs covering
6d ark the gontent of radioactivity is determ ned by
elc? Gt & nti |l ation counting. Uptake is obtained by
SH-BUbE RBastringR, S 6HH)mmmm|aelq4dfochlohde1drarrg NenwdEpglasi Maclear, specific
trans sured in the presence of 100 M of
actifh - ?‘b l/ﬁ‘mqior det ermination of the inhibition of
upt ake ten concentrations of drugs covering

The following references are incorporated herein by reference in their entirety:
Hyttel, Biochem. Pharmacol. 1978, 27, 1063-1068;

Hyttel, Prog. Neuro-Psychopharmacol. & bil. Psychiat. 1982, 6, 277-295;
Hyttel & Larsen, Acta Pharmacol. Tox. 1985, 56, suppl. 1, 146-153.
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6 decades are used. 20 3HDA = 3,4-(ring-2,5,6_3
H) dopam ne hydrochl ori de from New Engl and Nucl ear
wa@p@siotize1r activity 30-50 C/mmol. The foll ow PGI/DK2007/000389
references are incorporated herein by reference in
their entirety: Hyttel, Biochem Pharmacol. 1978, 27,
1063-1068; 25 Hyttel, Prog. Neuro-Psychopharmacol. &
bil. Psychiat. 1982, 6, 277-295; Hyttel & Larsen, ,
As shewm irPhallerd centivity gk so) 20 8% me@aminpggansporter forghg sampamds in the
< . Qe P ! wn in
presepgéfvépi%o\g% I Vi t&]e 8 It%%%g Qltz%wéegg%%ﬁg)élrn@g%ﬁ??ans porter
for the conmpounds in the present invention was

det er mi ned ithjp_th f 0.1:200 nM Tabl
et o e AR S o BRSSP AL, D'
5-HTT DAT NAT (1C50 nM (1C50 nM (1C50 nM Formul a

VI Formua VIl Forpula M1 Formyla X Formula X
Indatraline| Sert¥HITine *|0.1-2B8¢Thm 5-HTT SeMNétlonin
Transporter EMﬂhéggﬂﬂine Tranggg£hﬁ5 (ICsonM)
Formula VI * * *
Formula VII ‘ * * *
Formula VIII * * *
Formula IX * * *
Formula X * * *
Indatraline * * *
Sertraline * * *
*0.1-200 nM.
S-HTT Serotonin Transporter
DAT Dopamine Transporter
NAT Noradrenergic Transporter
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10 NAT Noradrenergic Transporter 15 20 25 -55 WO
2008/ 025361 PCT/ DK2007/000389 What is clained is: 1.

wo@smpssend represented by the Formula | 2 N PRRDK2007/000389

(RB)MR6 (R3)n N5 R4/ wherein each R and RZ is

i ndependent |y hydrogen, Cl1-C8-straight or branched
al kyl or C3-C8-cycloal kyl; or wherein R and R2 and
the nitrogen to which they are attached form

Whag isetldintiediés; pi peri di ne, pyrrolidine, azapane or

nDrphoIine 10 wherein each R3 is independently

h hed al kyl, C -C5-
%6?3m081 Eﬁ“@? Chaﬂﬁ g? lP%L?Rgdepo?yfl)/uoroalkyl,

halogen cyano, hydroxyl, tetrazole- optionally
substituted with methyl, or, amno; or wherein two R3
groups on adj ack carb conbi ne together to forma
nmet hyl enedi oxy |ink 5 wherein R4 i s hydrogen,

Cl- C8-strai ght or bra ched al kyl or C3-C8-cycl oal kyl ;
wherein each R5 js hyfdrogen, hal ogen Cl-C5-al koxy,
G -C8-s%&% ght hed al kyl,

. m

wherein each R' and R? is independently hydrogen, C;-Cs-straight or branched alkyl
or C3-Cg-cycloalkyl; or wherein R' and R? and the nitrogen to which they are attached
form azetidine, piperidine, pyrrolidine, azapane or morpholine;

wherein each R? is independently hydrogen, C,-Cg-straight or branched alkyl, C,-Cs-
alkoxy, C;-Cg-straight or branched polyfluoroalkyl, halogen, cyano, hydroxyl,
tetrazole- optionally substituted with methyl, or amino; or wherein two R? groups on
adjacent carbons combine together to form a methylenedioxy linker;

wherein R* is hydrogen, C,-Cg-straight or branched alkyl or C;-Cs-cycloalkyl;

whérein each R’ is hydrogen, halogen C,-Cs-alkoxy, Ci-Cs-straight or branched alkyl,
C,-Cg-straight or branched polyfluoroalkyl, cyano, or hydroxyl;

wherein m is an integer from 1 to 4 inclusive;

wherein n is an integer from 1 to 4 inclusive; and
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Cl1- C8-straight or branched pol yfluoroal kyl, cyano, or
hydr oxyl; 20 wherein mis an integer froml to 4

WO p@B0si39e; wherein n is an integer from 1 toP@I/DK2007/000389
inclusive; and -56 WO 2008/ 025361 PCT/ DK2007/ 000389
wherein R6 is hydrogen, C, -C8-straight or branched
al kyl or phenyl; or pharmaceutically acceptable salts
t her eof . 5 2. The conpound of claim1, wherein the
cowpaein®R i is hydregeni €1-Csstraight or Brandled aﬂtyﬂrpophaﬂybf claim
1, wherein the conmpound is the trans isoner. 4. The
corrpound according to Caiml of Fornmula Il1-V sel ected
f r orphaliBacgutidally adddprableshld thergofof : RN R2  (R5) m R6
(RB)n NR4/ (Il1); ZRNR (RB)mR6 (R3)n N 15 R
(rrr);  -57 WO 2008/ 025361 PCT/ DK2007/ 000389

5 2 The compound of claim 1, wherein the compound is the cis isomer.
3, The compound of claim 1, wherein the compound is the trans isomer.
4, The compound according to Claim 1 of Formula II-V selected from the group
10 consisting of:
R\ /R2

R (In);
1 RZ
R \N/
(R9),, O’
RG / (R3)n
N
s R* (1)
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ZRNR (R muY61 ( R3)n R (IV); and 2 R N (R5m
\ R/ I (R3n NR4L1L (V). 5 5. The conpound of

wao-ooositsaei 1, 111, IV or V according to d ai m 4PCThER@7/000389

10.

R is hydrogen. 6. The conpound of Claimb5, wherein

R2 is methyl. 10 7. The conpound of Claim#6, wherein
R4 is hydrogen. 8. The conmpound of Claim7, wherein R3
is selected formthe groug consi sting of hydrogen,

hal ogen, and neth o1 . The compound of C ai m 8,
wherein R3is a hydrog{?or hal ogen. 10. The conpound
of Aaim9, wherein the halogen is fluorine or

(IV); and

1 R2

R SN

(R,
RS—@(R%

/N

4

R ).

The compound of Formula II, III, IV or V according to Claim 4, wherein R is

hydrogen.
The compound of Claim 5, wherein R? is methyl.
The compound of Claim 6, wherein R* is hydrogen.

The compound of Claim 7, wherein R? is selected form the group consisting of

hydrogen, halogen, and methoxy.
The compound of Claim 8, wherein R? is a hydrogen or halogen.

The compound of Claim 9, wherein the halogen is fluorine or chlorine.
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11. The conmpound of Cl aim 10, wherein R5 and R6 are

hydr ogen. 12. A conpound sel ected fromthe group
weonsistsng of: 5 HNCH3 HN CH3 N N H F (\VWQT/DK2067/000389

(M1); HNNCH3 HNCH3 NN / / H(MIIl); H((IX); 10

-59 WO 2008/ 025361 PCT/ DK2007/ 000389 H\ N CH3 H. CH3

CH3 N/ OCH3 FNH H(X); HCH\ N~CH3 NHON ~

H3C Hal' 5 N-CH3

11.  The compound of Claim 10, wherein R’ and R® are hydrogen.

12. A compound selected from the group consisting of:

H CH, H CH,

Fo vy (VII;

H (VITD): H (IX);
10
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N~NCH3 \ I \ NH / NHF I / - C -60 WD 2008/ 025361
PCT/ DK2007/000389 N -CH3 H3C. N\H C NH\ N H /CH3
wWQ@2008f0263cx CH3 W H3IC CGCH3I HCI N C H 5 /CHCT/OKE)07/000389

H__ _CH,
H—cH,
zj
H_cH,
~I
ot
o
/
H,C
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H/ H NCH3\ CH3 NF FN/ N HH-61 W

2008/ 025361 PCT/ DK2007/000389 H CH3 NF / \ N CH3
woB@s029361 \ N H F Br HH3C NH H3C NH NH NeCTHDK3@7/000389

5 N ONNHN

H_cH,
cl =

N
Ci . H ,
CH,
O/ Cl
H H
N
% CH, O% CH,
N
F X
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H -62 WD 2008/ 025361 PCT/ DK2007/000389 N CH3 OF N
C& NHNH F/ H N NHsF FFNHCN HH 5N
wO 888253 |-/ HH 3C C 10 or a pharnmaceuti ced1/pK2007/000389
acceptable salt thereof. -63 W 2008/025361
PCT/ DK2007/ 000389
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13. A pharmaceutical conposition conprising a

therapeutically effective anount of the conpound of
waepysonsenf Clainms 1, 2, 3, 4 and 12 and a PCT/DK2007/000389

pharmaceutically acceptable carrier. 5 14. A nethod

for the treatnment of affective disorders, pain

di sorders, attention deficit hyperactivity disorder

(ADHD), cognitive disorders, substance abuse snoki ng

cessation and stress urinary |ncontlnencerwnCd3pat|ent

in need thereof, conprising admnistering to the

patient &t rapeutically ef fectiwe

conmpound of d@ny one of Clainms 1,

15. The nMetN [

Hel ect ed fron1 t\he group

consi sti ng of sorders &nd anxrahy

di sorders. ] R ho- of C aim 15wk bﬂ t he
depr essi ve H treated is @ 15 from
the group c ting of major depressi di sor der,

nmel anchol i a, postnatal depression, dysthym a, ,
depressi on associated with bi pol ar di sorder,
depression associated with Al zhei ner's di sease,
depression associated with psychosis, - and

depressi on a§500|ated W th Parkinson's disease. 20 17.
The net hod of \Cl ai m 15, wherein the anxi ety disorder
to be treated/isysel ecyed from the group capsi s

of general ag di si , social anxiety/d
post traumati Bs di sérder, obsessive st've F
di sorder, pap of der, panic attacks, i fi
phobi as, socj aI phobi a and agor aphobi a. 25
met hod of 5 [ [ [ ]
treated is gct®] fromthe group consis
fibronyal g &Lorre (FMB), overall el ' K. P
shoul deff™ parn, adache, pain while awake and pain
during daily activities. 30°-64 ’

or a pharmaceutically acceptable salt thereof.
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13.

14.

15.

16.

17.

18.

A pharmaceutical composition comprising a therapeutically effective amount of the
compound of any one of Claims 1, 2, 3, 4 and 12 and a pharmaceutically acceptable

carrier.

A method for the treatment of affective disorders, pain disorders, attention deficit
hyperactivity disorder (ADHD), cognitive disorders, substance abuse, smoking
cessation and stress urinary incontinence in a patient in need thereof, comprising
administering to the patient a therapeutically effective amount of a compound of any

one of Claims 1, 2, 3, 4 and 12.

The method of Claim 14, wherein the affective disorder to be treated is selected from

the group consisting of depressive disorders and anxiety disorders.

The method of Claim 15, wherein the depressive disorder to be treated is selected
from the group consisting of major depressive disorder, melancholia, postnatal
depression, dysthymia, depression associated with bipolar disorder, depression
associated with Alzheimer’s disease, depression associated with psychosis,- and

depression associated with Parkinson’s disease.

The method of Claim 15, wherein the anxiety disorder to be treated is selected from
the group consisting of general anxiety disorder, social anxiety disorder, post
traumatic stress disorder, obsessive compulsive disorder, panic disorder, panic

attacks, specific phobias, social phobia and agoraphobia.
The method of Claim 14, wherein the pain disorder to be treated is selected from the

group consisting of fibromyalgia syndrome (FMS), overall pain, back pain, shoulder

pain, headache, pain while awake and pain during daily activities.
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