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Selective serotonin reuptake inhibitors (hereinafter referred to as SSRIs) have become first
choice therapeutics in the treatment of depression, certain forms of anxiety 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 fluoxetine, sertraline and paroxetine.

However, clinical studies on depression indicate that non-response to the known SSRIs is
substantial, up to 30%. Another, often neglected, factor in the treatment of depression is the
delay in the onset of the therapeutic effect of the SSRIs. Sometimes symptoms even worsen

during the first weeks of treatment. Furthermore, sexual dysfunction is generally a side
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SNRI’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).

Furthermore, SNRI’s have been shown to be effective for the treatment of stress urinary

incontinence (Dmochowski R.R. et al. “Duloxetine versus placebo for the treatment of



deficit hyperactivity disorder (ADHD) (N. M Mikaddes;
Xxine in attention deficit hyperactivi
wo?s ?’2%2? er Eur opean Neur opgychophar macol ogy, @X‘ IBZO%/?%“%
Supplenent 3, Cctober 2002, Page 421). Furthernore,
SNRI's have been shown to be effective for the
Noiltli 8aefiea twonfen With8fess UfihdlrtodtineRe?, Iaend 6f UINag 2008 K70:4,
12RlR et al. "Dul oxetine versus placebo for the
¥rié8% hent of North American wonen with stress urinary
i nconti nence", Journal of Urology 2003, 170: 4,
1259-1263 The ral g of the brain
NapQeT ¢ glys%}éfiﬁo ew?ﬁ@&raég O Sv?iiﬂagn doRgsFig Prog. Neiro-
Psywmwzh@lrmap @hychiBhPRo(As Y S B AL 828 d29BAes cBRical 4Rdpre@iiial
reclinical findi ngs, of |inks

S cI|n cal  and
ﬁmg%as e lckghenta eegﬁulaaﬁ%ama@p%w ESqaRIticpimbic system
andlmﬁ&l@@lﬁtw}ﬁ@ i G 6F t8Bdi8 By rAfiemasRpleRich, Which is one
of the main synptons of depression. Wellbutrin
(bupropi on) which has DA re-uptake activity in vitro

Weﬁﬂﬂnﬂs (bupio¥ion) WV Eas BN ledPRIkE 8RR indfifrd SRIGK vivel A6
onbi nat i on studi es have indi cated that addition of

antideaessapf #1 ey Ller Rgmeonsiditeda ipdioried hatadditigppisome
afﬁﬁ1|ty é't'tlfeéle bﬁtﬁl&f ditk nfaMﬁ@QGme @hmca@oen@ﬁt (Qelsﬂn JRsyic b!m'flt ' y

al . ssion
Psyi’ygf@) 19?8 @965 %@d&r}dnl’ N ! alAP@resapn Atwvol?% 7, F3§y%‘?ﬂkﬁ’b 1 ;ﬁ
et all 99Fin. PRichibay 1997054, 080, L, et al. (2003, Bioorganic &
Nb ical Chemstfg Letters 13, 3277-3280:
"Bicyclo[2.2.1. ]heptanes as novel triple re-uptake

xfoﬁhIL b:t 41002803, Bloot Pictd %yﬂgmhemfsn EBHRS 35,00 7)-38wsCr i be
deve gnent of trip E and DA re- upt ake

"Blbe‘fFﬂ b dregtapgsras p?@étrwéerrﬁ uavakﬁ@blbé%rg fos he tiggianent of

dep%@ﬂ&i"?éésbx@fé R deRBlosaRisk oftifl1ed-IFENEDAJAGRA bd-RRal@Bthibitors for
dopam ne reupt ake i nhibitor, has been shown to have

treaﬁ@%ntt gk de@*@ﬁsl%aw FbIBEPY PG SSBE pstcReFepinephiernd gypagyne

reuthle infbitcR! AP bRMsBAh BURY ORI RRy EHIRI-ALNENHSY B am R.
Swtching in Patients Wth Treat nent - Resi st ant

w. Eiéi&r”gé%li"@ﬁm ang Bugropion-S&y enbiping VeroySwistinggn fatiat)With

TredtARAER dsitafil DEPr&@bn. Y] @%P@cﬁtl&&b@ 284, 8§, Bhakot he
conbi nation of an SSRI and a norepi nephrine and

dopam ne reuptake inhibitor induces |ess sexua
The@'élﬁ flified! bAfoncé a@geshﬁgalam@&oﬁmlﬁahomn SSRI @hcpanﬁ)rwneﬁhnne
(Kennedy S. H._ et Conbi ni n Bupro i on
and\glgﬁqnaflea;@pﬁ@ce 1nh1b1tor mduces less sexual dystunction, than treatment with
SSRI’s alone (Kennedy S. H. ef al. ” Combining Bupropion SR With Venlafaxine,
Paroxetine, or Duloxetine: A Preliminary Report on Pharmacokinetic, Therapeutic, and

Sexual Dysfunction Effects” J. Clin. Psychiatry 2002, 63, 181-186).
Diphenyl sulphides of

formula I and variations thereof have been disclosed as serotonin re-uptake inhibitors and

have been suggested for use in treatment of depression, cf. e.g. W003029232(A1).



Par oxetine, or Duloxetine: A Prelimnary Report on

Phar macoki netic, Therapeutic, and Sexual Dysfunction
wahteaesddy . Cin. Psychiatry i % 63, 181-186) PCT/IB2006/003395

Di phenyl sul phides of fornmu#éa | and variations thereof

have been di scl osed as serotonin re-uptake inhibitors

and have been suggested for use in treatnent of

depression, cf. e.qg. 3029232(AI) formula | D phenyl

sul phi des of formula | 'BHY Lyari ati ons t hereof have

been di scl osed as serotonin re uptake inhibitors and

have been suggested for =at nt of
depr essi on, . a§8950‘ (§§56632 EP 396827

Al and WD 9312080HN 209X" destri bes hal ogen
substituted dlphen&gfgL ideg clained to be selective
serotonin inhibitor r ment of depression.

Li kewi se WD 9717325 di scl erivatives of

N, N-di met hyl - 2-(aryl thio) Iamne clained to be
sel ective serotonin transport( ?hhi bi tors and suggest
their use as antidepressants. J. Jilek et al., ,

Col l ect. Czech Chem Conmun. 1989 54, 3294- 3338 al so
Dipljesy] sylpbislesefforowdn 1d end vesiziians sheahof iivp hesmydisclsddahisetetonin re-
uptaE@ﬁHﬂSitoxrs Qﬁ%@@g g%g%gt&? foﬁﬁ s¢df &Ea%%pr{t %? §e%gﬁsgcif)lil cf. e. &§ | US

her nor e, are
50%@338@1%@5%51) éPQﬁZﬁE"d ay@é’f’ Q@ I93 H@S(bﬂﬂ“ﬁ%@ﬂeiswhes halogen

sugsgfu@dldﬂ)hlﬂgzlgﬁifhé Cﬂgﬁ{eﬁ éoﬁé se"laelctwfgsgthongxémﬁ 5035 fi)gbez?ment of

depipssion dsikseveiemYOURTd 23 26fdifclserddrivativies of i Naditnethyl- f or
2- (%ktﬁi%}ﬂeﬁigia)lrlllﬁesqbaﬁmtgtorbr% es%l@étﬂ{é %erl)tlrc]ﬁh k?ljlaxtis brt ﬂm%ltors and suggest
thegritse éﬁe"@ﬂé@%@@ J. flidakren Iala IColladn é’z@lkdi'hemn@mﬁmmn 289, 54,
CQNRL,I Si
2 O8I 0, V55 R PRS0
benzglapines’des aofidepteesapis dgethernaney émhmyhsulp'ﬁhks pre@fse disclosed in US

3s¢ﬁx?9:{db(]%ﬁ9& QhHES,RegaaLRL T urane and

benzo I ophene deri'vatives of fornmula |V which are
serotoni n reuptake inHotmuledls. A particul ar aspect of
the invention provides conpoqu§ possessi ng the

conbi ned effect of serotoni eupt ake i nhibition and

nor epi nephri ne reupkake slnh'bltlon Anot her parti cul ar
aspect of the |nv pes

K. Sindelar et al., (K. Sindelar et al. Collect. Czeck Chem. Commun. 1991, 56, 449-458 )

disclose compounds of formula III with test for selectivity as 5-HT re-uptake inhibitor and

NA re-uptake inhibitor, respectively, for use as antidepressants.
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The compounds of the invention are substituted benzo[b]furane and benzo[b]thiophene

derivatives of the general formula I'V as the free base or salts thereof.

The invention provides a compound according to the above for use as a medicament.
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The expression “Cs_g-cycloalk(en)yl” means a Cs.s-cycloalkyl or‘a Cs_g-cycloalkenyl group.
The term “Cj;.g-cycloalkyl” designates a monocyclic or bicyclic carbocycle having three to
eight C-atoms, including but not limited to cyclopropyl, cyclopentyl, and cyclohexyl. The
term “Cs_g-cycloalkenyl” designates a monocyclic or bicyclic carbocycle having three to
eight C-atoms and one double bond, including but not limited to cyclopropenyl,

cyclopentenyl and cyclohexenyl.



fopned by the nitrogen to which RL and R2 are attached
and 3-6 atons selected from 2-6 carbonatons and 0-1
wboebt@vazaens sel ected from sul phur and oxygen, PE€®ilB2006/003395
ring contains zero or one doubl e bond. Exanpl es of
rings formed by Rl, R2 and the nitrogen to which they
Tr2¥he edirésaioh ed, ;adyBloR k ne
it h2Blo l((fe%l gg -B8e %)%gr % LAl m#nb

and thi onorphol'j ne ON The
“OrEserkRRIBRETOA" e W@@au«&nawlm e Cisaayelogieaybal t

CPLalhaRIRNIIE, | BRIEABHAS DL, LARIARNRNAbyFOr Tl & 1V

f or mul I S ox%%ct]en or ‘sul p
1

“@hﬁd“é’ﬁ]@ﬁ‘&@ﬁiﬂl‘?l S@k@%’@)ﬂloﬁ( tel—?ék(grr/mwméfmxh sting of
“djg\zgdcr Qe englsuﬁfar@l k(@%lcm))équ( )gﬁgl 6-§1¥(§L@@bﬁigﬁgv | "hliagnd
G e@&eeném S0t sy opbgenTt ohahzhCnmcyphek}((ea)YéCat-ﬂ&@h/ed)yl"
A t doull 8 »
SRR IS0, ILABL 860 S GBI,
atgjap Aefiye akoyppr i ses one furt her het eroat om sel ect ed
from oxygen and sul phur; R3-R6 are independently

sel ected frogmthe group consisting of hydrogen,
Th@ﬂe@@ e}ﬁ ané% trgether with the m(rggﬂnfﬂmya 4-7 membered ring containing zero

01%3 l%ﬁl(?%ﬁil)(sﬁl glgﬁ%lg Isald % Br agXICEIO E’b s}r%iqﬂgr(%glen ﬁ%mpmses one further

hqﬁgp@m@gelgct g}m,géremdlpplpawd r¢feth t» Geh ring systems wherein a ring is

fo’f’mgd Wt‘ﬁl: Bl ELEM¥lch R ampREzlr%< 5%‘8{?\6%% 36 a¥nd R1cSEd §5Hh8%

fromthe roup consistin
carpongtogls kl(ugi}r/l yﬁylyptomgselg:te@ﬁmmwﬂphm ¢ndaxmgen said ring contains zero

orfote %o@&f@i)&fal }Jf:ga ?ey l)f r(l:;l r mies F}&ﬁn/Ry Q)uy t.lhe nﬁ%ﬁg{l Infen fthey are

i ndependently s ecte roup cons
attpplendggepy rolidine gimeridioy; arvepholihe fﬁ}dalhlkl(netmhqlm)ey |

C3-s-cycl oaI k(en)yl, C3.g-cycloal k(en)yl -

6-al k(en/yn)yl, halo- G -6-alk(en/yn)yl,
DEﬁCBR%’-QNWéF%IINYEN)TWN hal o- C3. 8- cycl oal k(en)yl -

Tl@e ﬁés‘éﬁﬁﬂéeﬁﬁ&*ﬂeb teQ ottﬁéjfr?éfﬂ%y& a 591‘ bpthgk&lgp%ﬂéé@r}lﬁgsaﬁ?e@ Qy the

en/yn)y
ge@stanoéIWlhé‘él k(en)yl am no C3. 8- cycl oal k(en)yl -
6- al k(en/ yn)yl am no, &gﬁ;g - 6- al k(en/yn)yl oxy,
C3- 8-cycl oal k(en)yl oxy, cycl oal k(en)yl -

6-al k(en/yn)yl oxy, C -6-al k(e/nM{1 )yl @D&fanyky
7@[ -

U is oxygen or sulphur;

wherein

R'-R? are independently selected from the group consisting of hydrogen, C)_¢-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, and Cs.s-cycloalk(en)yl-C s-alk(en/yn)yl; or R' and R? together with
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as the dige B3ss gehsHilereali phur. In one

In one embodiment of the compound of formula IV, U is oxygen; in another embodiment of

the compound of formula IV, U is sulphur.

In one embodiment of the compound of formula IV, R! and R? are independently selected
from the group consisting of C;.g-cycloalk(en)yl and Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl.
In a further embodiment of the compound of formula IV, R! and R? are independently
selected from the group consisting of hydrogen and Cie-alk(en/yn)yl; or R' and R® together
with the nitrogen form a 4-7 membered ring containing zero or one double bond, optionally
said ring in addition to said nitrogen comprises one further heteroatom selected from

oxygen and sulphur.



enbodi nent said 4-7 nenbered ring does not contain any
doubl e bond; in another enbodi ment said 4-7 nenbered
woi20qy/0ds®s cont ai n one doubl e bond. I n one enbedirmBD6/003395
the only heteroatomcontained in said 4-7 nenbered
ring is the nitrogen to which Rland R2 are attached.
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adcﬁed,mttmlffmgemotmcrg{ma RE efasaneahw Gn & furfi¥ @8 hent said
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consi sting of hydrogen and G .<5-al k(en/yn)yl. To
further illustrate without limting the |nvent|on an
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Cy.paik@gsa)yl, helofQ) faedn/yinh i Usld @l oy lobIR@HSy! hidHatd-ng t he
i nv i.0 ggenfl ment of R5 i's hydrogen; another
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Typlcally, a?g lngépeerrll ently selected from the group con51st1ng of hydrogen, halogen
and Cy¢-alk(en/yn)yl.

To further illustrate without limiting the invention an embodiment of R? is hydrogen.
Typically, R? is selected from the group consisting of hydrogen and C,_¢-alk(en/yn)yl. To
further illustrate without limiting the invention an embodiment of R* is hydrogen; another
embodiment of R* is Cis-alk(en/yn)yl such as methyl.

Typically, R’ is selected from the group consisting of hydrogen and halogen. To further
tllustrate without limiting the invention an embodiment of R’ is hydrogen; another

smbodiment of R’ is halogen such as chloro.

To further illustrate without limiting the invention an embodiment of R is hydrogen.



Typically, R7 is selected fromthe group consisting of

hydrogen and Ci -6-al k(en/yn)yl. To further illustrate
woi200Toas395i m ting the invention an enbodi ment 8CTRE2006003395
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Q% e invention an enbodi nen
Q%VH?B@ 1)yhhor HEEVEWBBEY- ment of R8 is halogen such as
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ha@g% 516 &lfgnéﬁn}}ﬁ,gh [ sha}.lgjpg@gﬂ)anﬁlw, Bytipry and C.s-alk(en/yn)yloxy.
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droxy. To further 1llustrate without limting the

CrpISFY YO Bt v iput Hgriting the iy engieman epsdivagat of R is
hy@rRaH i iERr cRbodiPehtdr RBs A8 PenSHG hs@Riodol MR Bhbodiment of R®

is Cy¢-alk(en/yn)yl such as methyl.

Typically, R is selected from the group consisting of hydrogen, halogen, C,.¢-alk(en/yn)yl,
di-(C,.¢-alk(en/yn)yl)amino and hydroxy. To further illustrate without limiting the invention
an embodiment of R’ is hydrogen; another embodiment of R’ is halogen such as fluoro or
chloro; another embodiment of R® is Ci¢-alk(en/yn)yl such as methyl; another embodiment
of R is di-(C).¢-alk(en/yn)yl)amino such as dimethylamino; another embodiment of R’ is

hydroxy.



chl oro; another enbodinment of RO is G -6-al k(en/yn)yl

such as nethyl; another enbodi nent of RI is
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Ing further embodiment of the compound of formula I'V said compound is selected from the

following list of compounds:

Compound

No Name

1 [2-(Benzo[b]furan-3-ylsulfanyl)-benzyl]-methyl-amine

2 [2-(Benzo[b]thiophen-3-ylsulfanyl)-benzyl]-methyl-amine

3 Methyl-[2-(2-methyl-benzo[b]thiophen-3 -ylsulfanyl)-benzyl]-angne
4 [2-(5-Fluoro-benzo[b]thiophen-3-ylsulfanyl)-benzyl]-methyl-amine
5 Methyl-[2-(2-methyl-benzo[b]furan-3-ylsulfanyl)-benzyl]-amine

6 Methyl-[2-(5-methyl-benzo[b]thiophen-3-ylsulfanyl)-benzyl]-amine
7 [2-(5-Chloro-benzo[b]thiophen-3-ylsulfanyl)-benzy!]-methyl-amine
8 [2-(Benzo[b]thiophen-3-ylsulfanyl)-benzyl]-dimethyl-amine
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well as organic acids. Examples of suitable inorganic acids include hydrochloric,

hydrobromic, hydroiodic, phosphoric, sulfuric, sulfamic, nitric acids and the like. Examples

of suitable organic acids include formic, acetic, trichloroacetic, trifluoroacetic, propionic,



enbodi nent and may be subj ected to individual clainms.

The present invention conprises the free base and
weabd7928d95t he conpounds of the invention, typi eairiig2006/003395

pharmaceutically acceptabl e3salts. The salts of the

i nvention include acid addition salts, netal salts,
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trifluoroacetic,

ormc, acetic, trichl tic
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and the like. Further exanples of pharnaceutical
accept abl e |norgan|iﬁor organic _acid addition salts
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The compounds of the present invention may have one or more asymmetric centre and it is

intended that any optical isomers (i.e. enantiomers or diastereomers), as separated, pure or

partially purified optical isomers and any mixtures thereof including racemic mixtures, i.e. a

mixture of stereoisomeres, are included within the scope of the invention.

Racemic forms can be resolved into the optical antipodes by known methods, for example,
by separation of diastereomeric salts thereof with an optically active acid, and liberating the
optically active amine compound by treatment with a base. Another method for resolving

racemates into the optical antipodes is based upon chromatography on an optically active
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The invention also encompasses active metabolites of the present compounds.

Some compounds according to the invention inhibit the serotonin transporter and are thus
serotonin reuptake inhibitors. Typically, the compounds have an in vitro uptake inhibition

(ICS0) of 5 uM or less, typically of 1 pM or less, preferably less than 500nM or less than
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Synaptosomes”.

An embodiment concerns compounds of the invention having dual action, said compounds
being serotonin reuptake inhibitors and dopamine reuptake inhibitors at the same time.
Typically, such compounds have an in vitro uptake inhibition for the serotonin transporter

which is at least 1, typically at least 5 or even more typically at least 10, 20 or 30 times
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A further embodiment of the invention relates to the use of a compound of formula IV as
the free base or a salt thereof for the preparation of a pharmaceutical composition for the
treatment of a disease or disorder, wherein a combined serotonin and norepinephrine
reuptake inhibitor is beneficial. Such pharmaceutical composition may comprise any one of

the embodiments of formula IV described above.

A further embodiment of the invention relates to the use of a compound of formula I'V as
the free base or a salt thereof for the preparation of a pharmaceutical composition for the

treatment of a disease or disorder, wherein a combined serotonin and dopamine reuptake
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A further embodiment concerns the use of a compound of formula IV as the free base or a
salt thereof for the preparation of a pharmaceutical composition for the treatment of anxiety
disorders. Typically, 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.
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har maceut c nposition for the treatnent of stress
Thgpﬁeﬁegfgpv?rﬁle)b 9 W 4o a pharmaceutical composition. The compounds of the
invention may be administered alone or in combination with pharmaceutically acceptable
carriers or diluents, in either single or multiple doses. The pharmaceutical compositions
according to the invention may be formulated with pharmaceutically acceptable carriers or
diluents as well as any other known adjuvants and excipients in accordance with
conventional techniques such as those disclosed in Remington: The Science and Practice of

Pharmacy, 19 Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995,

The pharmaceutical compositions may be specifically formulated for administration by any

suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and
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sustained or prolonged release according to methods well known in the art. Liquid dosage

forms for oral administration include e.g. solutions, emulsions, suspensions, syrups and

elixirs.

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules or tablets, each containing a predetermined amount of the
active ingredient, and which may include a suitable excipient. Furthermore, the orally
available formulations may be in the form of a powder or granules, a solution or suspension

In an aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion.
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Ta%l%&wwé@ pgrPasse by grieng the agtiye negediegbvids erdinpryradiyvantyapd/or
diltes SEubeYh@f bhdrésting tdlSixtutth abbmeaticRSIdkbletR@Chidiine.
acaci a, magnesium stearate, stearic acid, |ower alKkyl
ethers of cellulose, corn starch, potato starch, guns

PhanghcbitRal dokBositiond iR p@%ntefal ddnfhtbiehti6RIHCIBE SterflE BquBdisiRd
peanut oil, olive oi|l, phospho lipids, fatty acids, .

DORARIEIISAPURDATACHIEETS: BiSPS/ORY TR ERIS oA AU NigRess Wepg sterile

poSE kEbe r@Eonstithtd® M st injeBiahIb SutRAY orSdispeR RS Fridr @ &RSBepot

_material known in the art, such as

injectable formulations are also contemplated as being within the scope of the present

invention.

For parenteral administration, solutions of the compound of the invention in sterile aqueous
solution, aqueous propylene glycol, aqueous vitamin E or sesame or peanut oil may be
employed. Such aqueous solutions should be suitably buffered if necessary and the liquid
diluent first rendered isotonic with sufficient saline or glucose. The aqueous solutions are

particularly suitable for intravenous, intramuscular, subcutaneous and intraperitoneal



gl yceryl nonostearate or glyceryl distearate, al one or
m xed with a wax. Any adjuvants or additives usually
wozeaf/ks9ssuch purposes such as col ouri ngs, PCT/IB2006/003395
flavourings, preservatives Btc. nmay be used provided
that they are conpatible with the active ingredients.
ad%ihﬁifst@dﬁ@ﬂmgxe @feri?éﬁhﬁ&u@ﬁé&% aﬁpmsi:yl aVeaé{‘ll%/rediﬂaﬂlty a\MllaZle by sahdayd
e.from about t 0. about g aliquid carrier
te?@“l&@%‘&}"“i“ﬁ%%?%%ﬁﬁ%ﬂ BHay be in the formof a
syrup, enmul si on, soft gelatine capsule or sterile
ect abl e I|qU|d such us or ,non; agueous
‘1tﬂ§1F & éru%*ewswnbecﬂrepwﬁﬁv AitoTving e aptive AR ediat ﬂﬁ@ﬁ%ﬂb&‘d
acﬂYuv@% MiaHartlohhe @&bén‘( r lifjekiea] |p%1fératwy btbrile idtef @k pisting the solutlon
adj uvant's_and/ or, |Iuen{s andi% bsequent |y conpressi.n

toghRdeirec @hne serising Arcelution s i SIS R e o Vil

Agﬁﬁﬁtﬁﬁg Satlidi eon ERARARY hie@NSthé Ok mRbedded,lich as tonicity agents,
adm ni stration include sterile aqueous and nonaqueous

PRI @Y SpIEo%idINGt #ns, di spersi ons, suspensions or
enmul sions as well as sterile powders to be
reconstituted in sterile injectahble solutions or
Oiesyidalle admainisiration forms inglnde puppatitoriy, etpsgppintments, cremes, gels,
mggggyhghbpﬁﬁdﬁgqm§h§9egontenplated as being within the
scope of the present invention. For parentera
adn1n|stration sol utions of the conpound of the

&ﬂlbfapcﬁbsh%} 1§ﬁﬁﬁé 1aBzeHT RS RS0 @L00Y t@FboufNBERIS: body weight
ene %Eeous vitamin E or sesane

pq@@m @fefmbly Frary ab@uté) liy3helt S0gpke brsyesisht BY) daif’.alg‘ﬁ%mfe
&ﬁ%h ﬁo&%b&w()tog b ¥oolufof rﬁé/ﬁéjbddgr RO PS AnY adiiiblisteRd in one or

iquid diluent first rendered isotonic with sufficient
megg doprgenrichpub 398 3 drsaessaliiresad denpavilbirpendypon the frequency

aRAhSdeO h@hin¥trstibnt BOL&K, £4o! wiipt hAY BHHMS conldoh BNUS Subjedf |
subcut aneous and’ i ntraperitoneal adm ni stration._ The

tree [ @OHER AE S ORI Ehe GPRSTSP(8H @MUY CPRERERIpY discases to be

tr@a\féH Analalh%r B¥ontedfadantdinbRGRINESMARe &pown to those
Iin the art. Solutions for injections may be

prepared by di ssolving the active ingredient and

TRORShRhorR Ebﬁ‘(/%ﬁ’leﬁtﬂ’ R pFé@éIfteinfl whiP8osa& #8Aby hethods known to
Injection, preferably sterile water, adjusting the

theel silled in the 2t He tygisal yait dospay fore foraral @ﬁminéﬁtrﬁaort ¢iig or more times

pér%a&I kicR rds @rhdorfS'tirJlés Bk daly maf cSiitih BBMD.ATHabUYL $000Mme kth s
Any’ sul t tive conventionally used in the art

abpay 0. abtod@a@m p@tﬁééwha&om ahfuEp. 9§/t°a?§§‘ﬁt5§0 mgr @Ry prefrEred from
alGyt b.9%igd8 b 26 B,

For parenteral routes such as intravenous, intrathecal, intramuscular and similar
administration, typically doses are in the order of about half the dose employed for oral
administration.

Typical examples of recipes for the formulation of the invention are as follows:

1) Tablets containing 5.0 mg of a compound of the invention calculated as the free base:



O her suitable admnistration fornms include
suppositories, sprays, ointnents, crenes, gels,

wonbeeas®ys, dernmal patches, inplants, etc. A typiraBio06/003395
oral dosage is in the range2of from about 0.001 to
about 100 ng/ kg body wei ght per day, preferably from
about 0. @bntpouralhdtie ibntigy Kg body mei ght per day, and
nore pr e@ertr ed from about 0.05 tﬁ about 10 ng/ kg body
wei ght pef“8¥y administered in SA&%r nore dosages
such as Maiz seich3 dosages. The ggagt dosage will
depend u t he fr ency and npde of adm nistration,
t he sex, E@g@ Wyé 19%d” gener a>4d®hdi ti on of the
subj ect Mlaat@danm&wmmwe and 1sgvwgr ity of the

condi ti o; treatg g% an ncom tant di seases to be
treat ed ahF BPRLPCPITLIYr §p‘°e i dedt* 1% those skilled in

the art. Mdggesiuad skthaté i ons may cgrgueﬂ%jently be
presented in unit dosage form by nethods known to
those skilled in the art. A typical unit dosage form

2)f aablek ad)ntzﬁﬁiﬂg 05 Sitd ¢Fal cOMpOURE oPthe RERidnicABSIaRE ﬁs tﬂ@ﬁeesl’yb@@
as 1, 28:6 tlrres per day may contain fromO

about 1056™RgndQ gﬁl%‘@mé%‘out .89 %% 100 ny,
pr ef er abLyctédseom about 0.05 to ah@ytmgSOO ng, and nore
preferreg*tromcgbout 0.5 ng to about 200 ny. For
par ent er $1¥%8@Bs such as intradeAdi¥s, intrathecal,
I ntranmusediddneand sim | ar adm nigtyation, typically
doses are_.in the order of about haI t he dose enpl oyed
for oral MigRsidtineseilgase Typi cal4d@enpl es of reci pes
for the tﬁfsmﬂllngmds@god}ﬁmtf geAnvemtglngén are as foll ows:
1) Tablets containing of a conmpound of the
i nventi o]&(lag%qsglms‘gqaéa‘ge as t he fre@ 648 Conpound of the
invention 5.0 ng Lactose 60 ng Mize starch 30 ng

dr oxypr.opyl cel | ul ose 2,4 ng Mcrocrystalline

c 8D Fdainiagpy milliliseos car mel | ose Sodi um Type A 2.4 ng

MﬂgneS| uabShSAL 3F e thvBtionD 25 mg
Sorbitol 500 mg
Hydroxypropylcellulose 15 mg
Glycerol 50 mg
Methyl-paraben I mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL

4) Solution for injection containing per millilitre:
Compound of the invention 0.5mg
Sorbitol 5.1 mg

Acetic Acid 0.05 mg



2) Tablets containing 0.5 ng of a conpound of the

i nvention calculated as the free base: Conpound of the
wonvenesds 0.5 ng Lactose 46.9 ng Mai ze st ar chrP23iaB200003395

Povi done 1.8 ng Mcrocrysta3line cellulose 14.4 ny

Croscarnel | ose Sodium Type A 1.8 ng Magnesium stearate

0. 63 ny Sycclgyingpdieont ai ni ng per0.&intd i |l itre: Compound

of the i tion 25rrgSorb|toI§p§ ngy
Hydroxyp?)é%gl cellulose 15 ng A ]gPOIOI 50 ny
thyI paraben | ng Propyl - paraben 0.1 ng Et hanol et
r
B}QtQ OE nq n&)o E’eﬂ{g paccharin sodlu e p Wate
I Aj S CESRMAIN OB 7ty
fomqlaiVaStdeemb@bhqwmnd of the invention 0.5 nmy Sorbitol
5.1 ng Acetic Acid 0.05 ngSaccharin sodium0.5 ny

Water ad ImL By the expression a conpound of the
In i fisrthat dspert the present tnvention odigesath atnitehod P pEpaRBL S oRpound of the

invention as described in the following.

METHODS OF PREPARATION OF THE COMPOUNDS OF THE INVENTION
The compounds of the invention may be prepared by conventional synthetic techniques as

described in the methods below.

Method 1.

For the preparation of compounds of formula IV with R! = H, Compounds of formula V are
deprotected by standard techniques detailed in the textbook Protective Groups in Organic
Synthesis Greene and Wuts, Wiley Interscience, (1999), ISBN 0471160199. The product of
formula IV is isolated as the free base or a salt thereof.

formula V

/(Q)p

where R>-R! b U, X,Y,Z,Q, m,n, o, p are as defined herein and PG is a nitrogen protecting

group such as e.g. a tert-butoxycarbonyl group.

Method 2.
For the preparation of compounds of formula IV (for p=1, Q = CH,): Compounds of
formula VI are treated with a reducing agent such as e.g. LiAlH4 or AlHj. The product of

formula IV is isolated as the free base or a salt thereof.



formula IV as described herein. In a further aspect
the present invention relates to a nethod of preparing
we 20avpsa9nd of the invention as described in tReT/IB2006/003395
foll owi ng. METHODS OF PREPARATI ON OF THE COVPOUNDS OF
THE | NVENTI ON The conpounds of the invention may be
fospalaYed by conventional synthetic techniques as
descpi bed in the neghods bel ow. Method 1. For the
Rprear@{‘eion oftrigonpgunds of formula IV with R=H
@ nds of /f oryul-aNRar e deprotected by standard
: @‘taj I"ed i%the t ext book Protective G oups
Fhesi s eene and Wits, Wl ey

| nt er selRENcgZ~#+1999), 1 SBN 0471 160199. The product of
formula IV’ isolated as the free base or a salt
thereof. formula V where R2-R ' , U X Y, Z, Q m
where B -Rpy, Hr % B diohi averd ahdefispdhessil PG is a nitrogen
protecting group such as e.g. a tert-butoxycarbonyl

M%roup. Met hod 2. For the preparation of conpounds of
thefhdt a 1V (for p =1, Q= CH) : Conpounds of formula

F o B B P T = S isPaion o

uct o nmu
the alcghobmpielyenfis gempamd af Bantla Vil e ddayihg group suctllas whehiride,
R , .e as defi.ne erei .
Do oot otyn rollbwde oy P B R O80 T Dt
Presgnqefod pn gpproptiateBase s@h Is e;g. Frethybdnainermtaxomss ahint bfformula VIIL,
fodh8@Ray noiety of a conpound Fofmfupr‘gﬁ aVll to a
Ieavsi) ng group such as e.g. chloride, "brom de, nesylate
or Rosyl ate, M)FI | owed by reacgi mf with an am ne of
B VI bt he\Br esence ﬁﬂ an appropriate base
as _e. @ntri &@hy Hani ne or Rexcess amine of formula
/ R’

where RI-R“, U, X,Y, Z, m, n, o are as defined herein. Amines of formula VIII are
commercially available or can be prepared according to methods described in standard
works such as Houben-Weyl, Methoden der organischen Chemie (Methods of Organic t
Chemistry), Georg-Thieme-Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc.
New York, namely under reaction conditions such as those which are known as suitable for

such reactions.

Methods of preparation of intermediates for the synthesis of compounds of the
invention
Intermediates for the synthesis of compounds of the invention may be prepared by

conventional synthetic techniques as described in the methods below.

Method 4.



where R-RU, U X Y, Z, m n, o are as defined

herein. Amnes of formula VIII are comercially
wavai7iakdse or can be prepared accordi ng to met RQUAB2006/003395

descri bed in standard work5such as Houben- Wyl ,

Met hoden der organi schen Chem e (Methods of Organic

Fghlgerpreptarayipn oGearpguntl offoemMe Vi ahs apﬁtd.phht@ aértzo[b%@a@ biC

o RAEMiRs oA e B mohmbec P ol KPRl in e

plkwnmfa$a]$adlmm@|tﬂysf atd Buppropredchas€Ataloddatin edigetddds described

on t di at f e t h |s 0

BB 0 T ROBREIGn Dt S ok 0 R B o - Med
Chqrm,tzmﬂlglzzg 4303.conmpounds of the invention nay be

re d by conventional synihetjc techniques as
ﬁg@ @??ﬁed in the met hods bel 8W™™t hod 4. For the
prep&rat|on of compounds of formul ayy: ﬂﬁg approprlate
Rj furane or benzo[ b]thi ophgre of for Ra I X is
ned with the appropriatgsth @f formula X in
Ri'Aepresdnce of a pal | adi um cat and an
apprbfrj ate base, anal ogouslyr khods described in
Arnould, J . C et al. Tetrahedrgh Letters, 1996, 37,
4523 and Wnn M et al. J. Med. Chem, 2001, 44,

R Gr Xl & x5 Byroprid Pig axdeffedt berpin ape PE s a nifrogen piotecting

ngup chh iBe.da - bio:JeBbAT| st6h HaRh @Jﬁiaﬂ)g@ﬁ‘ gucﬁ)% fodinBor
L Ditrogen protecting group such as e.

bremaipe BLR 05 & BieHEMAlosgR $15h anme apgiluqre rrlathbrbqu&.r@ewl SIAYN OB
nonSticREL R SQFﬁdﬂyﬂﬁ'o@f pEA H]ﬁuﬁep&%% (B PHUERs SHEHASIX

. atrifluoro meth ul phonyl group or a
ar?’l‘t’iﬁ‘ﬁ’f fouResciplytaypilable 95 ﬁﬂfh‘&ﬁ prepatsd p’}CCOBB?&f@[M?thQﬁ?e?n es or
benzo[ b] t hi ophenes of forrmula I X are either
comercially avail able or can be prepared according to
Mgfbehéd 22. Method 5. For the preparation of compounds

Fol thefpRipaidlich of coldBRInas SCHinfila ﬁf Déﬂ?&e&ﬁh ek thgﬁhﬁtnYmé?;/ ofa
protected thiol_of formula using a

pretpiies uako ot Xhene AsUsigg, ﬂtlpﬁd%fil%yw B prce.g. (ricthylamine
tri(hy ¢y dno@rn fl uoride).

formula XI
Yn
A @,
(Xm (Z), '}l
sPG”> R’ PG
R® r*
RS

where RZ-R®, X, Y, Z,Q, m, 1, o, p are as defined herein, PG is a nitrogen protecting group

such as e.g. a fert-butoxycarbonyl group and SPG is a thiol protecting group, e.g. a tri-iso-

propyl silyl group.

Method 6.
For the preparation of compounds of formula XI: Reaction of a compound of formula XII

with a protected thiol of formula X1II in the presence of a palladium catalyst and an



formula XI where R2-R6, X, Y, Z, Q m n, o, p are as

defined herein, PGis a nitrogen protecting group such
wa0@/0g3398 tert-butoxycarbonyl group and SPG i 8CIB0@)03395

protecting group, e.g. a t 26i sopropyl silyl group

Met hod 6. For the preparation of conpounds of formula
apjftopriiRe bast:j avcordifig & Ampplduing. atl. fresabian Xekeryi1096, a7, 4523 and

Wl %&2@3%@5& opriat & babe, accardi ng

foriulan¥ioul d, J . . etal. TebrmiledkIin Letters, 1996
37, 4q%g(and VVnn M. et al. ‘Q@d Chem , 2001, 44,
4393. - th f ormul a XII where R2- R6 X, VY, Z
s Q¥mm ,@a %, p are as defined herein, PG is a

R reg® protemming group such as e.g. a
fe Qut oxycar bonyl group, SPGis a thiol protecting

gro_p,Re g. at -isopropyl silyl group and R24 is a
hal 0gen such a s iodine or bromne or R24 is a pseudo

witad RURN XSWCH, @ rﬁ, oD ardad de'ﬁfléd&'ié?n Wl@yhm%g'én%@c@édn group
or a nonaf| Uoro bu%%gﬁsul gr oup. 7.

Su%b?s %58 95 BpAY S PN BroFD: dtherd p@tqcmp&)grﬁm agm qn i#4-or

pr@y?mgﬂgﬂou eG4 4 RAlogRn kudts AMlind 8r BbmirR o HPais XbMudo
| owed by protection o f the nitrogen noiety with a

aPﬂgFfi' BGRAS 3 @tt’é%‘tqf?l gretiy biyphed grogp gr enggaflypro butyl sulphonyl
g$@y/ but oxycar bonyl group. forrmula XIV where R2-R6, X
Z, m, n, oare as defined herein and R24 is
a halogen such a s iodine or bbrroonmminnee oorr R2244
Mkihg§72 ppsseeuuddoo hhaal | ooggeern such a s e.g. a
trifluoro nethyl sul phonyl group or a nonafluoro butyl
Fog the prraaiptionpsampounds ﬁ%@rrwla %Hr(for Re= pHapRedustionpfgp amide of

foRIPRUNESoREd E}Dﬁrm&tﬁm)@f Vie ofidaby RbleRMwift 2 @tr&RR be’fééhh§group
acid of fornula an activating reagent such

sugh g5 e.g hif%‘%to"é’ﬁ?frb‘?qy@jémb? car bonyl dii nidazol e
formula XIV

R24
6 (Z) [} H

R \7(N

where R>-R®, X, Y, Z, m, n, o are as defined herein and R?** is a halogen such as iodine or
bromine or R** is a pseudo halogen such as e. g. a trifluoro methy! sulphonyl group or a

nonafluoro butyl sulphony! group.

Method 8.
For the preparation of compounds of formula XIV: Activation of a carboxylic acid of
formula XV with an activating reagent such as e.g. thionyl chloride or carbonyl diimidazole

followed by reaction with an amine of formula XVL



foll owed by reaction with an amne o f fornmula XVl. XV
where R2-R6, X, Y, Z, m n, o are as defined herein
wanw7R28396s a hal ogen such as i odi ne or brom neconBie2e/003395

is a pseudo hal ogen such a7e.g. a trifluoro nethyl

sul phonyl group or a nonafluoro butyl sul phonyl group.

Viic acids of formul a XrnaddXd% nes of fornul a

XVI care conmercially available qQr can be prepared
R&ccordpgg t ¢2uret hods describeghnih standard works such

a eﬂy)\l@ Qbt hoden der organi schen Chenie

g ds of Orfanic Cheni stry), Georg-Thi ene-Verl ag,

RSt u 1g§rt Organi ¢ Reactions, John Wley & Sons, Inc.

NewRYor k, namel y under reaction conditions such as

b (] £0 h reacti.ons.
VRBORERAIN Sz, KARAL 36 SR KO U K o
bromine g Ri \ige pishdoifalagen suchoxg4. |adrlﬂm1d mfhyf utptihya g6 br a
ndﬂhﬁﬁbr@ﬂnﬁ% bﬂcﬁlgril\#}guﬂ g@ﬁ’)@@{hc%&ﬁ ARl I X VEH %ng gr%?%i of formyla

di i m dazol e or ohex carpbodii
XWlare eeremereiallyg vieabdgoraan b@prqfara‘dmccmﬂlag ¥l théthodk desetibed in

stz?ﬁg!ru{ei Iv)r?ﬂ% %@ ﬁ%m—%eﬂ)%lﬁ god&%’élgxggrr n‘lscﬁena('f:hegxbei,l%g S}nggoe £
O%élilﬁﬁh%\mm),l Georg-jhiemt-ysilag, Sfuttgart; DrppaiyRdacticms,| JdluEMley &

|
So‘ﬂg Iﬁ@ N'éfu Y%rﬁ(\{glhélg Bgﬁe ?wa& h!‘ér}ciétlloﬁxs sw@taﬁ 8185(.’1\%[1'11%? k.le%l as

Suﬁ?bé?)@f%llchmﬂctms conpounds of fornula VII: Reduction of
a carboxylic acid of formula XVII or a carboxylic acid
ester of formula XVIII with a reducing agent such as

Methgd 94 i Al H , AIH3, BH3 or LiBH4. fornula XVIlI formula

F oxme kaeﬁm&c(neof Rom&)u’ndsuof fémula VIZ ActVatidn op a carboxye)ﬁ’c a%l% of IEormula
XVII w1th an activating reagent such as e.g. carbonyl diimidazole or
N,N'-dicyclohexylcarbodiimide followed by reaction with an amine of formula VIIL
formula XVII

where R3-R! 1, U, X, Y, Z, m, n, o are as defined herein.

Method 10.
For the preparation of compounds of formula XVII : Hydrolysis of a carboxylic acid ester of
formula XVIII.



Met hod 12. For the preparation of conmpounds of fornula
XVI11: The appropriate benzo[ b] furane or
woenwopkdss hi ophene of fornmula Xl X is conbi ned wCrhB100€003395
appropriate sulfenyl chlorizde of formula XX in the
presence of a Lewis acid such as e.g. AIC 3, Tid or
fogmpla XWIhener at e the desired product of fornmula XViIl.
forpgula XI X formul g, XX where R3-Rp , U, X, Y, Z, m n,
0 aje gs defi ned hgﬂ\gi n. Benzo[ b] furanes or

R ophe obformula XIX are either
RUGTRYERCI a%aai I‘fabl e or can be preparedaccording to
‘ Fscyibed in standard works such as

Z et hoden der organi schen Chem e (Mt hods
of Organi c R®hem stry), Georg-Thienme-Verlag, Stuttgart;
Og%api G Reactions, John Wley & Sons, Inc. New York,

Whest R JhderYs Fediebiogie esolsfinadiherein. such as t hose whi ch
are known and suitable for such reactions. Method 13.
For the preparation of conpounds of formula XX

Mgthad d1-0n of a thi ophenol of fornmula XXI with a

Fof the @EdpRiatid [nf.m de.

F o P PRVl AR o PP R T LGP0t fommuta
XY p1 hessboprgkiceacil estpofformula X VE mith heeduriep ageat sudnasafg. LiAlH,,
Alggmoupdsgf formula XXI: Deprotection of the thiol

noi ety of a protected thiol of forrmula XXII. fornula
f“%ﬁlﬁx&ﬁbre R3-R6, X, Y, Z, dermmlaXViHe as defi ned

hergin and SPGis g thiol protectdng group, e.g. a
R Lk _gzpropyl (v&i |yl group. I\%ﬁ@ ho 1&3 For (rhe Q

[ ds of To

Arati op of ¢ a XXI |;~ Reagt+ agr of
R'S @ sfels dB%T Rﬁo?ﬁ’ul a XX i 3 egﬁ?f‘li ol of
for owf a X In the presence of : f cat al yst

and arR'R R
R® RS

where R*-R!!, U, X,Y,Z, m,n, o are as defined herein.

Method 12.

For the preparation of compounds of formula XVIII: The appropriate benzo[b]furane or
benzo[b]thiophene of formula XIX is combined with the appropriate sulfenyl chloride of
formula XX in the presence of a Lewis acid such as e. g AlCl, TiCly or SiCl4 to generate
the desired product of formula XVIII.

formula XIX formula XX

R ™,

10 8

R R V% "\ /lLO/
o 5 K (2),

U o R’

R’ R® R
RS

where R3-R“, U, X, Y, Z, m, n, o are as defined herein. Benzo[b]furanes or

benzo[b]thiophenes of formula XIX are either commercially available or can be prepared



) appropriate base according to Arnould, J. C et al

W02-56‘4/62§ dron Letters, 1996, 37, 4523 and WHWT/I%EOO@I()O%%
% Chem, 2001, 44, 4393.fornmula XX I

R3 R6, X, Y, Z m n o are as defined hereln and R24
= sE Wal'ogén” 'such as iodine or brom ne or

accoﬁﬁxegtd meﬁﬁaﬂn@ﬁembsdl orstamdard wyrks suchrds HogbanoWadt Mthoden der

ol f 5 aup.
e T G G e S L T e R
Orge?ﬁi@ Rdactidns,JoleWilew &eSond, ihrcaNc\@ Y odH, nﬁn@ﬂ BRAsK Sppq:t@n Sen91055

t hod 17 ration of
S‘mhcaﬁ WS%WB@/WMS Vi“fﬁj“ldas'u S&Fﬁesggﬁegﬁﬁg a di sul phi de of
fornul a XXIVwith a chlorinating reagent such as
ulfuryl chloride. fornmula XXIV as defined herein.
Met H%d 18. For the preparation of conpounds of fornula
For %ﬁle}éparEh(&p&feﬁmﬁsm&r offforeatal 3o%: Refactéioncd e gsghienad offormpulg K X1

-R6, X, Y, Z
W“%@%W%W%S’H%%W@M%?% gn " For the pr epeTr apl o(r)1

for[ﬂﬁlaqgnpounds of formula XXV: Reaction of an aniline of

forrrula with a diazoniumsalt form ng reagent

such @s e . sodiumnitrite and subsequent reaction

Wlth/SO% mafl sul phi de as described in Allen C. F. H
ganl c Synthesis, coll. vol. 2, 580. fornul a

ﬁ}}ere R1-R6, X, Y, Z, m n, o are as defined
i Anilines of formula XXVI are comercially

avags | abl e or can be prepared according to nethods
descri bed in standard .
where R>-R%, X, Y, Z, m, n, o are as defined herein.

Method 14.

For the preparation of compounds of formula XXI: Deprotection of the thiol moiety of a
protected thiol of formula XXIIL

formula XXII

where R*-R®, X, Y, Z, m, n, o are as defined herein and SPG is a thiol protecting group, e.g.
‘a tri-iso-propyl silyl group.

Method 15.

For the preparation of compounds of formula XXII: Reaction of a compound of formula
XXIII with a protected thiol of formula XIII in the presence of a palladium catalyst and an
appropriate base according to Arnould, J. C. et al. Tetrahedron Letters, 1996, 37, 4523 and
Winn M. et al. J. Med. Chem., 2001, 44, 4393.



wor ks such as Houben-Weyl, Met hoden der organi schen
Chem e (Methods of Organic Chem stry),
wCrwgrIsene- Verl ag, Stuttgart; Organi c React POWAB2006/003395
John Wley & Sons, Inc. NewoYork, nanely under
reaction conditions such as those which are known as
fospulaMXI®L f or such reactions. Method 20. For the
preparationpf compounds of formula XII (for Q= CH or
CHR2 1jv): Rgductive am nation of an al dehyde of

for a roor a ketone of fornula XXVI11 with an
RAM of T@rmula XVI, using a reducing reagent such as
e. &di um cyanobor ohydri de, followed by protection
af rAitrogen noiety with a nitrogen protecting

grogp such as e.g. a tertbutoxycarbonyl group.fornula
XXVII 6forrrula XXVIT1 formula XVI where R2-R6, R2 1, X
where BZ-RX, ¥, Z.onax e awgs deffried befeinenéRH iandialRgeh sush @ iodine or
4 u
B S9E SUEf AR Al BT BBt o RN 0P
nogfr‘fb@@@tylaulnmmrwmo butyl sul phonyl group. I\/bthod
21. For the preparation of conpounds of formula XXVII
(for m n=1, X=CH, Y=CH, CHR 16 , R24 = Br)
Methed 1@r t he preparati on of conmpounds of formula XXVII|
Fof bR fliorbongumar bl enty L ryshl i G dbonsc
acig.of §tebledPbne conpound of formula XXI X and an ol efin
of formula XXX or of formula XXXI according to G bson
et at. Synlett 1999, 954 and Qadir et al Tetrahedron
Mg¢thed &.s, 44, 2003, 3675. fornmula XXI X fornmula XXX
eflned
eof 86 a8 MBS By s B2 el SIS B3 0 R
XXX witlenehl@ivefingrsageht suclr mmshibiuryOeKlopide.of for mul a XXXl are

forp {all'y available or can be prepared according to
ml‘r;rlgL Eogsvdescrl bed in standard works such as

uben- Wyl , t hoden der organi schen Cheni e (Methods
O ganig Ch}\m’ stry), Georg-Thiene-
~ O/

X £
S R
RGQ 4

R® i

2

where R'-R®, X, Y, Z, m, n, o are as defined herein.

Method 18.
For the preparation of compounds of formula XXIV: Fischer esterification of a carboxylic
acid of formula XXV.



Verlag, Stuttgart; Oganic Reactions, John Wley &
Sons, Inc. New York, nanely under reaction conditions
weuadr/as3dshose whi ch are known as suitabl e for PewaB2006/003395
reactions. Method 22. For t3e preparation of
benzo[ b] furanes or benzo[ b]thi ophenes of fornula I X
fofipla XXV = Br): The appropriate benzo[b]furane or
benzo[ b] t hi ophene of formula XIX is brom nated with
Br/2 a to ive compound of formula XXXII, which after
t f eat mept' /i t,bu\ p appropri ate basegi ves
- br om ben(z;g[ b? urape or 3-brono-benzo[ b]thi ophene of
gmulia | X (Wth R4)= Br). fornula I X fornmula XXXII
¥ X where R7lRu , Uare as defined herein and
EXAMPLES /Anal ytical LC-MS data (Method A)
re @gdtalined on a PE Sciex APl 150EX i nstrunent
equi pped with atnospheric pressure photo ionisation
apb - - C system Columm: 30 X
W&?%Rn% %ﬁ??’é%?@e&g%}gl um with 3.5 mm
particle size; Solventsystem A =
rtrifluoroacetic acid (100:0.05) and B =
M%E)grlé"acet onitrile/trifluoroacetic acid (5:95:0.03);
Foytelpoeparatipmefaomgewnds efifornsilaXX&nReactibn 808baAiline oflloBH6l8
' : te [ nut e,
X0 il SRR P O el Bodch Nl B0 B Mo Bsgyen
reghipn a/itbl SCEE\@Ddlswlaluée asThaeribatiedtlico Q. F.iHres al( U%a)zzcaﬂywhesis, coll.
voE%pPEgssed in minutes. Preparative LG Ms-purification
was performed on the sane instrunent with atnospheric
fopmele ¥V cheni cal ionisation. Colum: 50 X 20 nm YMC
ODS-A with § nmmparticle size;, Mthod: Linear gradient
el uti C(l?l)nWIt 80% A to 100%B in 7 mnutes and with a
flo ratg f @2.7 nL/mnute. Fraction collection was
er by split-flow M5 detection. Analytical
¥S-ROF (TOF = time of flight) data (Method B) were
d ed on a mcromass LCT 4-ways MJX equi pped with a
Wat &5 sR2488/ Sedex 754 detector system Colum: 30 X

4.6 °mm Waters Symetry C18 colum with 3.5 nmparticle
witeZR-R®, X, Y, Z, m, n, o are as defined herein. Anilines of formula XXVI are

commercially available or can be prepared according to methods described in standard
works such as Houben-Weyl, Methoden der organischen Chemie (Methods of Organic
Chemistry), Georg-Thieme-Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc.
New York, namely under reaction conditions such as those which are known as suitable for

such reactions.

Method 20.

For the preparation of compounds of formula XII (for Q = CH, or CHR?'): Reductive
amination of an aldehyde of formula XXVII or a ketone of formula XXVIII with an amine
of formula X VI, using a reducing reagent such as e.g. sodium cyanoborohydride, followed
by protection of the nitrogen moiety with a nitrogen protecting group such as e.g. a tert-

butoxycarbony! group.



Sol ventsystem A = water/trifluoroacetic acid

(100:0.05) and B = water/acetonitrile/trifluoroacetic
weaeda/0e5995: 0. 03); Met hod: Linear gradi ent el uPCOABWOE/M03395

90% A to 100% B in 4 mnuteg and with a flow rate of 2

m./mnute. Purity was determ ned by integration of the
fokMula28¥viim) and ELSD tsranda XXNEILr et ent i on formwes XMIp. )

are_gxpressed in mnutes. The invention di scl osed

her in‘%’s fuzgher illustrdted.by tlg fol | aynng
R ' )ﬂ%ng anpl es.R ﬂ'gﬂ bﬁrRﬂe conpounds of
t veﬁ %o&géxanple 1 hgs# of 1.
RTZ- eﬁ&o[b]fu an~3-yH§uI anyi)-benz§1]-nﬁthyl-anine

( MeRhod 1) R'

2-(Bepzg] an- 3-yl sul f an - benzyl - met.hyl - car bam.
WSS B Tar 20 Bty bt (gl o AR K g Fhipten Sl S e
ordirssiak veRF iina peetidvaitdged sthh 89 g. amdfhdiembill satphatyl group or a
sajura edgy%%h hédrochloric acid (75 nL) is added. The
nqpaflyqre RUtylSUphpny BI9UR  anbi ent tenperature for 1 hour
and then concentrated in vacuo. Water (50 nL) is added
N%gw%h§ remanence and the mxture is basified by
fon of agueous amoni a (cone). The aqueous
Fdritiaciréfamtibs o 2oiipaGads @f Mirdiila AW (facgtnat & X 3 Ci 1Y edH,,

T C i ned organic fractions are._drie and
CHBR Bt @ Prie Betpaionroe Shaute0t e R T ym A - L X
= PIEB PR ETH, VEHRIPLEC! o/Brii\A ShdeinOidech elisoadarigdtivh o@e#qalvf a 1-bromo-

eluting with ethyl ace -triethyl amn 1 0
2 oo Hingfe ChBDR A |°ﬁfoelaﬁlﬁf%<§§§ apdarpiet qf 1o ?%54%% or 2%%49%%3
XK ia&)‘éfliirgﬁg GikoRthy Syake t189%9547md Wadlir eDh/STduhededn Tekters, 44,
saturated with hydrochloric acid can be added hereto
Z%Ht?VSpH 2. The precipitated material can then be

fokinlulaeXREX Of I andfi¥muROXXKR vacuo t eorgilteX&X9 g (91% of

[Z-Ebenzo[b]furan-s-ylé | fanyl ) - benzyl ] et hyl - am ne
hydfochl oride as a whife crystalline qp?gikgr.

R 'cal data are(%how) in Tabl e=2("The Yol | owi ng

c nds are prepared a®d ogously: 18. OH

R{"2- g-@Benzo[b]thiophen-3-y|sulfanyl)-phenyl]-ethyl}

- methyl - am ne 19.
wég@ gafﬁizg,gé N20G0Y L@ Hetftio) hettth  ARbnb-3EEhden bt obm A
foprBulh XX{IBend oleBit ¢fifopiriC8X pr eflfpiain K XX prsisgmneisiadip grailable
ot Bh BX br’em&zﬁmording to methods described in standard works such as Houben-Weyl,
Methoden der organischen Chemie (Methods of Organic Chemistry), Georg-Thieme-
Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc. New York, namely under

reaction conditions such as those which are known as suitable for such reactions.

Method 22.
For the preparation of benzo[b]furanes or benzo[b]thiophenes of formula IX (for R*™ =Br):
The appropriate benzo[b]furane or benzo[b]thiophene of formula XIX is brominated with

Br; a to give a compound of formula XXXII, which after treatment with an appropriate base



2 1.

{3-[2-(Benzo[ b] furan-3-yl sul fanyl ) - phenyl ] - propyl }
weorreihogszamnm ne 22. PCT/IB2006/003395
{4-[2- (Benzo[ b] t hi ophen- 3-yd3sul fanyl) - phenyl ] -butyl }-m

.ethyl -am ne 23.
giyes 3@@%@%@@&1}4@ eira-Broyb dandofifpiophesief fdrinule B ywvith Rét A
Byl -am ne Exanple 2 Synthesis of 9.
2- (benzo[ b] t hi ophen- 3-yl sul fanyl ) - 5- net hyl - benzyl ] - me
fopmylaI&ni ne (Met hod formulp XXKIm al uni MarmblaéiXde (250
g, g#6 nmml) is suspend@d in dry diethyl S; her (50 nl)

R1and cogded to QOC. chlorlde %@95 8 2. 2
ssolved in ethyl et her |s added
ra #at 0-5 0CR oglng bath 8 ved and
theuxture is stlrred anbi ent t enper atuye for 1

hour. ®he resulting al um’'mim hydri de reagent R7so:c ut:ton
IS Jjedto 0QC foll owed by dropw se addition of o
Wff“‘(‘gpe‘gzl’o[f Bﬂe@ﬁﬁ%‘wﬁ%hefgnﬁv%&%/ﬂaﬁy|) 5, Ndi et hy! -
benzam de (327 ng, 2.0 mmol) inlO nL dry THF. After
|l ete addition the solution is allowed to heat to
E éﬁlstenperature and stirring is continued for 16

Aﬂ&@lﬁbﬁ LCINS daiaXiiethBd AS w@l%%lbt%%e& Bn Q—@; §01e9 AIPP }{stzﬁ}:ngm

wi se addition of water (O

eq%o leH Ia?s(gkq:razé)rctsgxrg Phftg méﬁéﬁﬂﬂét‘@ﬁ S(ﬂElaQZUﬂL(; 86&%%%@
sy 846 SoHINGE 30 XOHE hﬂgWQQ?srg_anIelﬂ? AT Xb MG with 34 m}x g&‘ﬁ@'le 31{29

oncentrated in vacuo he rémanence i s redissolve

Solyepisyste éy awatey ifiporicetic erid €80:00MBISBAB and concent rat ed
wakdd/a¥eAGHlle/ TN Bor BRIt d dsD5RWa); fMéﬁgodb Mm@zﬁ%%ﬁe%{ élytﬁon'dﬂhgo%

or by silica gel chr omat ogr aphy el utin
A todap ét%lnﬁrm@vqewndamhr?eﬂ%rafwa.nstwmmee me wag ém;@umd by

30O D ettty e S R

MIPKHSS - ani ne 24.
Pr%)alﬂaﬁﬁ‘é'\z@m fuﬁiﬂé%’kﬁﬂvag PHESHel 8 kaREREWIATE Hfn ﬁﬁl%gﬂ?lleffc

th f
prq%%mr}ﬁemfe(% %@gﬁ@vwlur@@ 2 ef ) mmi BPeaRBAWif fmpgiiyle viser

Medd] . %?ad(emlﬁﬁﬂ w?tth)SO%A *Et?ﬂfé%ﬁ % nufe'gl ?({ szﬁil?a flow rate of
22(7170m_ i s added utton

211[(/@1% F\VPW e[ctlon was performed by spht-ﬂow MS detection.

Analytical LC-MS-TOF (TOF = time of flight) data (Method B) were obtained on a
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 um particle size;
Solventsystem: A = water/trifluoroacetic acid (100:0.05) and B =
watet/acetonitrile/trifluoroacetic acid (5:95:0.03); Method: Linear gradient elution with 90%
A to 100% B in 4 minutes and with a flow rate of 2 mL/minute. Purity was determined by
integration of the UV (254 nm) and ELSD trace. The retention times (tg) are expressed in

minutes.



b] t hi ophen- 3-yl sul fanyl ) - phenyl ] - net hanol (590 ng, 2.1
mol ) and triethyl amne (350nm., 2.5 nmmol) in 10 nL
wdanyo7ieB3at OOC under an argon at nosphere. ThePCEABL00QM3395
m xture is stirred for 1 hadr at room tenperature and
cooled to 00C. 2 Mnethyl amine in THF i s added and
Thaieventarc disdesed bersiniiy fugblerafustraehbyt thefadlowtngmen-limiting examples.
hours. Saturated aqueous NaHCCh is added and the
m xture is extracted with ethyl acetate. The organic
Ppipasion of theshmgowadstof Hreiimentiolt i ed wi th MySO and
ESQNGeRt r at ed in vacuo. The residue is purified by
11 8HR " chr omat ography on silica gel using ethyl acetate
Syarthlestsh)é . [ét(hglizo[&yhi'tat-.ﬁylﬁﬂfhhﬂﬁbJztizyb’-ﬁieﬂzy)l-alame *lehdd 1) 1)

rns (759 f the title
AR AR B IR e Bl i 20
mpioépsadmsdlvamml oghansl 75 m’L) and diethyl ether saturated with hydrochlonc acid
(7[5 n}%) (Be QiéoJ kﬂ'ute 1@1178!9& is st1rre<¥ Ltséumlb]:egp tgrlnz)érgtgrr)azerl 1] hour an t(P t}{en
cc[naer(tlﬁteﬂzbumrcm enaqb ool his agdee o Be yndubdcaayd the heday s bakifed
o R BT e pavinpi G RIS FRiEP MBS0 SR FHg M 5Ly

ao}etaa:r(B R&0&mL). The combmekch organic lgrac‘uons are dried (M%SOA,) ?nd concentrated
. Met h enzo sul f an en
inygr i et pstod A OR O SHLIGT BB et atoetapty
elumigsmﬂ]fea}rw boetdbetizity] amif@{2)th toarinite thRleYbinfénd dedPoiR ThRis
Olgﬁig 8 éeéitfgc;ﬁggf g ¢ e&xypacetate (J75O I‘T'M' %1eth r{gt%grnsgt%ra%erdema{lsy}cjlgrcl?lgrlc
adieafy ﬁ addefl hiretoi vap i 2 3k Ipsadipftaey inteldf Ry thbn BH MEREDDLE O

i ne ) ) . .
dfteg-”( H B Do a0 oo H- Gt Brapr syl aayl-beogestbyl-graine
h}tdhy:h}oﬁm a3a vilkdte crystalline material. - sul 1 )-b

Di. net - 13- (2- m nonet hyl - phenyl sul f anyl ) - benzo
AR b by T A 19,

T Iyt ing Sonfpbunidtanyprefedizabibdduliiyophen- 3- yl sul fanyl ) - ben

1 8[Z %ﬁ tzl{fﬁ;]nﬂTWél’?R}’Fnﬁ Pt Brgthebinigay | ) - benzyl
19 {Ix- @Béhzo@lﬁﬂlﬁﬁﬁ%l@lsulfanyl)—pheny1] ethyl}-methyl -amine

Zdvﬁ {9/ éﬁ.{]@éé]%on%terllg-ylsu any plﬂLny ~prgpy }-methylI gnlnjllng anyl) - ben
21[ 23- (ZY%idﬂlq&yabeWZsﬁ[f&bnyh&Qﬂ%o&i}yﬂn&ﬁirlfa’i&ﬂﬁé )-benzyl]-m
E‘F@ @é@ﬁ’i@ kﬁ?‘fhﬁ’? pfrufenyDphenylrbnyi H-yetheh3pi0f - nor phol i n

23e {£8-(Benzo[b]furan-3 -ylsulfanyl)-phenyl] butyl}-methyl-amine
4-[2- (Benzo[ b] t hi ophen- 3-yl'sul fanyl)-benzyl]-thiono f
hol i ne

Example 2

Synthesis of 9. [2-(benzo[b]thiophen-3-ylsulfanyl)-5-methyl-benzyl]-methyl-amine
(Method 2.)

Lithium aluminum hydride (250 g, 6.6 mmol) is suspended in dry diethyl ether (50 mL) and
cooled to 0°C. Aluminum chloride (295 mg, 2.2 mmol) dissolved in dry diethyl ether (50
mL) is added dropwise at 0-5°C. The cooling bath is removed and the mixture is stirred at

ambient temperature for 1 hour. The resulting aluminum hydride reagent solution is cooled



Preparation of internedi ates Exanple 4 Synthesis
oi [ 2- (benzo[ b] furan-3-yts . .

wodb@vgsdesbenzyl | - met hyl - carbam ¢ acid tert - buPgi/IBEDE003395
(Method 4., Method 5.) 35

Met.h (2- trii sopropyl si | anyl sul f anyl - benzyl ) -carbam c
toé’cé 63/ Tlowpq by drepiseaddion of afi2- Obegzo[lﬂm@hmlyysulmyl) 5,N-

dlﬁlleﬁa?loécﬁ%lﬂé’ﬁﬁ R@% mh gglang-}d)J :.?.ﬁ ! egHEﬁD{n c:;oul;]@lf | uc?imog%?e
sogqtliop fseagowd té ﬁgqt gmmtumﬁeem:ataun eandotirr3@ isdontiived fortl@burs.

in
T Iﬁ%gﬁf&tﬁ &R 1 f;%tﬁt%ll&ved Slow dIEpisE %d{tx%n% vgféxtgrs lSVn?L
dr Yy t ol uene

fol'hpw@(bdﬂb/éwzlyllm lgdnedicd0.6 nd)) dipahtbiadisun, )0 hudnth 6Re@ive

re&hc?n% g%;? l”l)he fr?}&tﬁ’t{e 1s dﬁlgenpdh agﬁ%g&hcg&g g%genﬁs;éa%%) 77
re ﬁsglvgd mreanbadgerez(mqmm}my deied @Egmandasn&nmdz)z v{a&? o%%dc ed
et BB o Bk E R o RS0t R calobropi g vit ey
acetpte-dnipttyl eming toefumm thehtitlef dohnpowide i sf FOUL eg on: 0 at El ug
d ushed out w

T Bl Bt P S o0 S S%e br oduct | s then
1Oel]2t(Bed:0Ehﬂthhpmlfiwlsmalaﬁehhﬁpﬁeaﬁbﬁ] ﬁl&th?l)amﬂﬂ' S " oil

[ 2 f title conpound as a
24%{%??#@%1 5 9 S{lﬁ?ﬁyﬁg’i{’zy I wi t hout further

purification The followi ng internedi ates are prepared

ously:
Ex?gl%[ g,,g( Ben)z/o[ b] t hi ophen- 3-yl sul fanyl ) -phenyl]-ethyl}-m
Syrthlesis ofGandeidpd[C-(2aethl-Berizo fbyhidpph&S3- ﬁll'sulfanylﬁ-ben tv{{-amme
(M{eﬁm[i% (Benzo[ b] f uran-3-yl sul fanyl) - phenyl] -met h
bam c acid tot-butyl ester
Me{l@n@sﬁ%@éﬁﬁm{dﬂ(mmnm Fndd])yik Sdde afwslo)uﬁpﬂ emldz-m&myl }

d / b
berizgﬁﬁtglx% %%r qiugf?yd)?éﬁn}sl g{egla é%%ﬁn)\g, 2 lﬁétﬁ?lp ]mdﬁﬂrl@thyh amine
(BSOnEtZ’ﬁﬁlanB tDB0IE dBCTHF hier°Cvher ¥h argon atmosphere The reactm%
Benzo[ b] t hi ophen- 3-yl sul f anyl ) - phenyl | - but
mugvr 1sns§5‘frﬁ§/%or gPtgéﬁ{oemégmﬁerqt@qe@ncde @8t e 2 M methyl amine m
THF 4s idaed &G@%@Ezﬁh&% Wkt éf k‘ocdﬁjl ﬂceﬂl %@Q@?{AL&%E LXaHgll agueous

Qg\m c,acid tert-butyl
Na 03 1s added and the mixture is extracted w1th ethyl acetate, The organic phase is

washed Bith brird;8diddl vﬁﬂmgmi ol AR DY o PRIRZY s G, S puri 1re121 gy

cjd tert-but
ﬂasg iﬂomatography oti silica gel using ethyl acetate and then ethyl acetate-methanol-

triethyl amine (3:1:1) as eluents. This furnishes 460 mg (75%} of the title compound as an
oil.

The following compounds were prepared analogously:

2. [2-(Benzo[b]thiophen-3-ylsulfanyl)-benzyl] -methyl -amine

4. [2~(5-Fluoro-benzo[b]thiophen-3 -ylsulfanyl)-benzyl]-methyi-amine

5. Methyl-[2~(2-methyl-benzo[b]furan~3-ylsulfanyl)-benzyl]-amine

5. Methyl-[2-(5-methyl-benzo[b]lthiophen-3 -ylsulfanyl)-benzyl]-amine

7. [2-(5~Ch10r0-benzo[b]thiophen—3-ylsulfanyl)—benzyl]-methyl-amine

Apalytical data are shown in Table 2



(Method 6.) (2-1odo-benzyl)-nethyl-carbam c acid
tert-butyl ester (3.0 g, 8.64 muol),
wonrie(udsdenzyl i deneacet one) di pal | adi um (O ( 79P0W/iIB2006/003395
O 086 mmmol ), bis(2- di phenydéphos rhi nophenyl)ether (93
ng, 0.17 mmol), sodiumtert-butoxide (1.10 g, 11.2
Thcnfwﬁpxymgme@mwaxpmesaredaamebmtely (1.73g, 9.07 mmol) and

1 E
5. (e SR ISy Mt Seril RLBE Bl 00 e
11-r[%éfb‘_fliugtn-hsbem?dthidpberséﬂlsel@nahdbe@uﬁjlmhyédmm m crowave
12@@%?12[3?%%@%%&3&%@{%? gﬁ@npﬂal?ai%/l) @@gt%hﬂaaﬁ%h&ﬂ‘ Bmine
13. platldr¢2-(7- sxe%ab'ljbescb[wﬂtltbphem B\ylsuﬁmt)atmzvyﬂanhmwe ( 1:4).

= ;

14 LT BURGRT Rl S p6ES. SRRy bR b Compouin
16. Metlar-[ 1 6-medhi elenzgb jdseplien-f-ytshidanybsbenzyt jeymind t hout
17. ng g} pl%{hag A 5120[%@510 eh 3T)n§{11f]:1 IJ @emngmgtggpa%'lg ds vere

are
25. Wﬂh?bnzpmtbﬁphma ﬂ&nfaoﬂybwylé}nyomuhxfeanyl - phenyl) - et hyl

26. ]@ﬁﬁ%)&?@%t@%ft’e% 4 e‘{%‘%?agﬂi‘?%‘%zﬁzﬁ‘?‘?rﬁé‘m’ l?ozlai H?/I - phenyl ) - pr opy

l]- carbamc acid r -butyl

esi.e 2-triisopropyl silanyl sul fanyl - phenyl) -
Pr%)afa 0]“°car rg[rﬁﬁéa(tam d ter/-butyl ester Exanple 6

Exﬁypibhesw of (2-iodo-benzyl)-nethyl - carbam’c acid

sty Ysulh o) Bio0Rito bkl PO R D] e

(Métﬁ&mmm)etlmdc’o')cool ed to C. Al um num chI ori de (16. Og,
d th
Megha %2 dtngr %rowlgx?an)é‘ Flﬁgm)élg)én ry}{)hcgrb%m ach terg %ﬂp{f ester prft7) b§ 6.

munsi)ds mlmlvmi Xt ethamol @ 5G Ly atrfeldmatonam’oﬂn&miﬂe (et b u:trrmal)‘ 1@ r
o B oo RE bR atpoR Bt i SRR ten
congelttiatel dnvavtio. Zhe aahombomitrbdissolvedinainy tneaHQ 78m@) 195
N I e e
dlph@llymbnﬁhmbﬁheaﬂ(tbtm (77 9 ¢.4B saned tddivme crftoroxids (howg,ss7.1
o e S e BATaF (P R W e epocing
mixad iswirby striogicier ( B&rﬂﬂﬁon&ﬂdﬂ@&h@rﬁmﬁ&é@ filtbrkd thMISOctlfte
andatged F 19rat% QSd potupe% orr?toxat plug o sﬁloa K}nrpglgg b}fp?orductg are flushed out with ethyl
acetate-heptane (1:20). The product is then eluted with ethyl acetate-heptane (1:9). This
furnishes 9.2 g (88%) of the title compound as an oil, which is used in the next step without
further purification.

The following intermediates are prepared analogously:
{2-[2-(Benzo[b]thiophen-3-ylsulfanyl)-phenyl]-ethyl} -methyl-carbamic acid rert-butyl ester
{2-[2-(Benzo[b}furan-3-ylsulfanyl)-phenyl]-ethyl} -methyl-carbamic acid fers-butyl ester
{3-[2-(Benzo[b]thiophen-3-ylsulfanyl)-phenyl]-propyl } -methyl-carbamic acid ferf-butyl
ester V

{3-[2-(Benzo[b]furan-3-ylsulfanyl)-phenyl]-propyl } -methyl-carbamic acid zert-butyl ester
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Lithium aluminum hydride (14.8 g, 390 mmol) is suspended in dry diethyl ether (250 mL)
and cooled to 0°C. Aluminum chloride (16.0g, 121 mmol) dissolved in dry diethyl ether
(250 mL) is added dropwise at 0-5°C. The cooling bath is removed and the mixture is
stirred at ambient temperature for 1 hour. The resulting aluminum hydride reagent solution
is cooled to 0°C followed by dropwise addition of 2-iodo-N-methyl-benzamide (50.8 g, 195
mmol) dissolved in dry THF (500 mL). After complete addition the solution is allowed to
heat to ambient temperature and stirring is continued for 16 hours. The mixture is cooled to
10°C followed by slow dropwise addition of water (30 mL) followed by 2M sodium
hydroxide (30 mL) and water (150 mL). MgSOs is added and the mixture is stirred for 10
minutes, filtered and concentrated in vacuo. The remanence is redissolved in ethyl acetate

(500 mL), dried (MgSO4) and concentrated again to furnish 45.2 g (94%) of (2-iodo-
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Example 8

Synthesis of [3-(2-bromo-phenyl)-propyl]-methyl-carbarmic acid tert-butyl ester (Method
20.)

Methyl amine (8M in ethanol, 38 mL, 304 mmol) is added to 3-(2-bromo-phenyl)-
oropionaldehyde (6.32 g, 29.7 mmol) and sodium cyanoborohydride (2.24 g, 35.6 mmol) in
methanol. The reaction mixture is cooled to 0°C and acetic acid is added slowly until pH<7.
T'he reaction mixture is stirred for % hour and neutralized with aqueous sodium hydroxide.
Methanol is removed in vacuo and ethy! acetate and brine are added. The aqueous phase is

>xtracted with ethyl acetate and the combined organic phases are dried with MgSO; and
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Example 10

Synthesis of [2-(2-methyl-benzo[b]thiophen-3-ylsulfanyl)-phenyl}-methanol (Method
11.)

Lithium aluminum hydride (250 mg, 6.6 mmol) is added to a solution of 2-(2-methyl-
benzo[b]thiophen-3-ylsulfanyl)-benzoic acid methyl ester (651 mg, 2,07 mmol) in 10 mL
dry THF at 0°C. The reaction mixture is stirred for 16 hours at room temperature. The
reaction is quenched with 0.5 mL water. The reaction mixture is stirred for % hour and 0.25
mL 15% NaOH (aq) is added. The reaction mixture is stirred for 1 hour, then 1 mL water is
added and stirring is continued for another hour. The mixture is filtered, dried with MgSO,
and concentrated in vacuo to give the title compound, which is used without further

purification.
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Example 12

Synthesis of 2-(2-methyl-benzo[b]thiophen-3-ylsulfanyl)-benzoic acid methyl ester
(Method 12.)

2-(Methoxycarbonyl)phenyl sulfenyl chloride (10 mL 0.29 M solution in 1,2-dichloro-
ethane, 2.9 mmol) is added to a solution of 2-methyl-benzo[b]thiophene (445 mg, 3mmol)
in 5 mL 1,2-dichloro-ethane. The reaction mixture is cooled to 0°C. Aluminium chloride
(400 mg, 3 mmol) is added and the reaction mixture is stirred for 4 hours at room
temperature. The reaction is quenched with water. The organic phase is washed with brine,
dried with MgSQ, and concentrated in vacuo. The residue is purified by flash
chromatography on silica gel using ethyl acetate-heptane as eluent. This furnishes 651 mg

(69%) of the title compound as an oil.
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Example 14

Synthesis of 2-methoxycarbonyl-4-methyl-benzenesulfenyl chloride (Method 13., Method
14.)

Triethylamine tris(hydrogen fluoride) (500 pL, 3.1 mmol) is added to (2-
triisopropylsilanylsulfanyl-phenyl)-acetic acid methyl ester in THF (10 mL) The resulting
mixture is stirred at 50°C for 30 minutes, then concentrated in vacuo. The residue is put on
1 silica gel plug and (2-mercapto-phenyl)-acetic acid methyl ester is eluted with ethyl

acetate-heptane (1:4) and concentrated in vacuo.
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The following intermediate is prepared analogously:

4-Chloro-2-triisopropylsilanylsulfanyl-benzoic acid methyl ester

Example 16

Synthesis of 2-bromo-5-methyl-benzoic acid methyl ester (Method 16.)

1 mL H,S0, is added to 2-bromo-5-methyl-benzoic acid (7.5 g, 70 mmol) in 75 mL
methanol. The reaction mixture is refluxed 16 hours and cooled to room temperature. 100
mL saturated NaHCO; (aq) is added. Methanol is removed in vacuo. The resulting mixture
is extracted with ethyl acetate. The organic phase is washed with brine, dried with MgSO,
and concentrated in vacuo to give the title compound.

The following intermediates are prepared analogously:

2-Bromo-4-chloro-benzoic acid methyl ester
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vacuo to give the title compound, which is used in the next step without further purification.
The following intermediates are prepared analogously:
2-(Benzo[b]thiophen-3-ylsulfanyl)-4-chloro-benzoic acid
2-(Benzo[b]thiophen-3-ylsulfanyl)-benzoic acid

Example 19

Synthesis of 4-(2-bromo-phenyl)-butyric acid

Methanesulfony] chloride (7.7 mL, 97 mmol) in 100 mL dry THF is added to a solution of
3-(2-bromo-phenyl)-propan-1-ol (17.4 g, 80.9 mmol) and triethyl amine (14.7 g, 146 mmol)
1200 mL dry THF at 0°C under an argon atmosphere. Water is added and the mixture is
>xtracted with ethyl acetate. The organic phase is washed with brine, dried with MgSO4 and
soncentrated in vacuo to give 23 g (97%) methanesulfonic acid 3-(2-bromo-phenyl)-propyl

>ster as an oil. Methanesulfonic acid 3-(2-bromo-phenyl)-propyl ester (23g, 78 mmol) in
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Example 20

Transporter inhibition assay

Measurements of [*’H]-5-HT uptake into rat cortical synaptosomes

Whole brains from male Wistar rats (125-225 g), excluding cerebellum, are homogenized in
0.40 M sucrose supplemented with 1mM nialamid 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 assay
buffer (0.5 mg original tissue/well). Test compounds (or buffer) and 10 nM [*H)-5-HT are
added to 96 well plates. Composition of assay buffer: 123 mM NaCl, 4.82 mM KCI, 0.973
mM CaCl,, 1.12 mM MgSOs, 12.66 mM Na,HPO4, 2.97 mM NaH,PO4, 0.162 mM EDTA,
2g/1 glucose and 0,2g/1 ascorbic acid. Buffer is okygenated with 95% 0,/5% C0, for 10 min.
The incubation is started by adding tissue to a final assay volume of 0.2 mL. After 15 min
incubation with radioligand at 37 °C, samples are filtered directly on Unifilter GF/C glass
fiber filters (soaked for 30 min in 0.1% polyethylenimine) under vacuum and immediately
washed with 1 x 0,2 ml assay buffer. Non-specific uptake is determined using citalopram
(10 uM final concentration). Citalopram is included as reference in all experiments as dose-

response curve.
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Tissue 0,25 mg/well(140ul) (original tissue) is mixed with test suspension. After 5 minutes
pre-incubation at room temperature, 12.5 nM 3H-dopamine is added and the mixture is
incubated for 5 minutes at room temperature. Final volume is 0,2 mL.

The incubation is terminated by filtering the samples under vacuum through Whatman GF/C
filters with a wash of 1 x 0,2ml buffer. The filters are dried and appropriate scintillation
fluid (Optiphase Supermix) is added. After storage for 2 hours in the dark the content of
radioactivity is determined by liquid scintillation counting. Uptake is obtained by
subtracting the non-specific binding and passive transport measured in the presence of 100
UM of benztropin. For determination of the inhibition of uptake ten concentrations of drugs

covering 6 decades are used.
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nitrogen form a 4-7 membered ring containing zero or one double bond, optionally said

ring in addition to said nitrogen comprises one further heteroatom selected from oxygen

and sulphur.

. A compound according to any one of claims 1-4 wherein R3-RS are independently

selected from hydrogen, halogen and C¢-alk(en/yn)yl.

. A compound according to any one of claims 1-5 wherein R’ is selected from hydrogen
and Cg-alk(en/yn)yl.

A compound according to any one of claims 1-6 wherein R8-R'? are independently
selected from hydrogen, halogen, C)s-alk(en/yn)yl, di-(C.¢-alk(en/yn)yl)amino,

hydroxy and C).¢-alk(en/yn)yloxy.

. A compound according to any one of claims 1-7 wherein X, Y, Z and Q are CH,.
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as Usdreobasa ophsalttharenft i cal conposition according to claim
10 for the inhibition of the serotonin transporter.

12. Use according to claim1l for the treatnment of a
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12t Uae1sqordingrts claihbl 1 fosthe aeamendiong disescoralissrdebwhe@eintalierotonin

treat rent. of .a, di se or disorder, wherein a conbi ned
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a to claim10.for the inhibi n of.
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16. Use according to claim 15 for the treatment of a disease or disorder, wherein a

combined serotonin and dopamine reuptake inhibitor is beneficial.

17. Use of a pharmaceutical composition according to claim 10 for the inhibition of the

serotonin, noradrenaline and dopamine transporters.

18. Use according to claim 17 for the treatment of a disease or disorder, wherein a

combined serotonin, norepinephrine and dopamine reuptake inhibitor is beneficial.

19. Use according to any one of claims 12, 14, 16 and 18, wherein said disorder or disease is

an affective disorder.



21. Use according to claim19, wherein the affective

di sorder is an anxiety disorder such as general
wansi7aky39di sorder, social anxiety disorder, po®CT/IIB2006/003395

traumatic stress disorder, Bbsessive conpul sive

di sorder, panic disorder, panic attacks, specific

phobi as, social phobia and agoraphobia. 22. Use
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phobia and agoraphobia.

22. Use according to any one of claims 14 and 18, wherein said disorder or disease is a pain
disorder such as fibromyalgia syndrome, ovesall pain, back pain, shoulder pain,

headache as well as pain while awake and during daily activities.

23. Use according to any one of claims 14 and 18, wherein said disorder or disease is

aftention deficit hyperactivity disorder.

24. Use according to any one of claims 14 and 18, wherein said disorder or disease is stress

urinary incontinence.



