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WO 2009/ 133107 PCT/ EP211119 /115 51 3 7 1 MODULATORS

OF DOPAM NE NEUROTRANSM SSI ON  FI ELD OF THE | NVENTI ON
wo200ba3aoesent invention relates to novel PCT/EP2009/055137

1- (2, 3-di hydro-1, 4- benzodi oxj n-2-yl ) - met hanam ne

derivatives, useful as nodulators of dopami ne

dopan WENPLAYCHs G BoPRiNEVELReifaksilission

invention relates to the use of these conpounds in a
nmet hod for therapy I WGal conpositions
conprising the co@ggﬁdéﬁoﬁgéiwlpmemi on.
BACKGROUND OF THE | NVENTI ON Dopamine is a

i %}é?é?ﬁ ”HJe?@B égl@'i&etobrﬁ&}é“*ln@'sn%yhftﬁ béﬁfﬁ’o%%n 2-yl)-

metharremueazleﬁlmagesae@@fulmseﬁ@@mlgatcémf dp@ammﬁ)nawpéransmlssg,on and
more\éﬁbblflééﬂyaé’é Uéb&%lrferﬁ 'bs‘i'é’@ﬁ‘i@r@e is essential ' n sever al
a&ﬁ%tgts of In, funﬁtl gé] gtcl udi ng tor n| tdl ve,
s F{as ? veqHa SItSSIRINS Up |%"‘t‘?sCC('B gunds in'a
methddfprltaériapy anld oreirmaeeutical Cotrpusitions woenpridimgethe compounds of
the ing%ﬁ@qr] nodul ati on of dopam nergic function nay be

‘cial in the treatnent of a wi de range of
di sorders affecting brain 20 functions. In fact, drugs

that act, direghlck® qubr@pt-ﬂm; ﬂ@VEﬁ'T‘iéﬂ' dopam ne

receptors are connnn y used int treat nent of
neur ol ogi cal and psychiatric disorders, e.qg.

P@bbbﬁmlsse Hél?r%gf%ﬁsgﬂt@erﬁﬁfﬁhé ﬁﬂilﬁ eSinde tl*ﬂ@\/tﬁé/cﬁfvery made in the
i | abl e do

19508 b e b TR ek e RS i Rlrea™ T8 cate, i
well egtdblished ithatdgpipantihe |sde$mntlae|nssaiteeaisasp5bctdm‘ Brami funatien

mcluoﬂgﬁﬂt&e Q{Jﬁltﬁ%rear{snéﬁt O?t .Oeﬁ%naaa\ﬁ?or?&ﬂwﬁ &%gn??eg

neurologrc an

regulgtioyceli anneitite, dioslyrtgeperathee tsjggmal hphanedidetioyof dppaminergic
funct|8|f'| fn‘?é)l Be W@hé}hmélrlﬁ tRO#eakheht 5itd ﬁ/lJé)Fan@%R‘}f’Hét?rﬂgfsCaﬁectlng brain

I 1zers can be summari sed "creased

functlprgﬁ HB\f@?t grugsdpahitle diractine 'ﬂglrﬁ?th’a t ceqtigh dogamynsereceptors are

comrr&ﬁmeudemm tﬂw@ﬁﬁéﬁtm@n@ b€ n@u@l@éalm @ychraerummadergne g.
avi our al

Park'%%%% Wsﬁésﬁ ﬁpﬁ@gpgap%ma k‘éﬂ‘ﬂeé‘ir FHAEBIY ?}5‘?1'%39?9 ggraminergic
pharnhedeanicelsrcan fedvecsd\ere saleceifedly. s classtaf mohgaumdsracting through

the d&@fﬁlﬂgtsgg}ﬁé b'F’IthgaOSP% DSy dbp?émﬁw'%?%é %Eabll‘iéré r\ﬁhleﬁ $268%shown to

nti erre

be usgfuhi thetegatprast of both IERSORIOT A TPGFC PR GRS VO

Z@F?é/t)"‘&éﬂ%a@lﬂn%bl%@ﬁ%l aff¥es WHiem ke Eﬁé‘ré@f@r%lﬁé"ﬂ&sdopammerglc
usef dul at recep

stabllw%m § PEBRALS qa%s’ééngr_@ﬁ%g?wggﬁgr %Tﬁqaopamlne |rc1)the terminal
areashsfrize disoxiadiag elopaniivergicve®jedtions Wif tres maatrhbbdn Bgomi Z)tiso or

only e SR Trapieet IE Gules R G Rl ey AP 8 3 ifpap of
behawWeuriat _eﬁad:tsdll’rmmed by pdyEchostimu(aaits o7 p2pchaldmahetiecompounds in
the ra:?.”lﬁstﬁéﬁ) ﬁwt%v‘énﬁ’i‘éﬂ%ﬂ@'lé’?‘é\‘@%g% a%%’&éﬁérﬁln%r@ﬁ%tablllzer profile.

Irreve e antagoni sts at adrenerg

DESCRIPTION OF PRIOR ART

WO 2005/105776 discloses arylsulfonyl benzodioxanes useful as modulators of
5-HT6 and 5-HT2A receptors.

WO 2006/116158 discloses benzodioxane and benzodioxolane derivatives
useful as partial agonists or agonists at 5-HT2C receptors.
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receptors. Various chlorinated 1, 4-benzodi oxanes have
been disclosed as ligands for 01 5 and a2-receptors,

we emoa3xge7 Phar nacol ogy 1983 26 (5) 258-69; Ml ecykEP1009/055137
Phar macol ogy 1981 20 (2) 295-301; Croatica Chem ca
Acta 1957 29 363-367; and (%zzetta Chimca Italiana

1957 87, 1303: 130 e .co
SArgeifioh fisakarheciSRar CHaiste 1074 37 12115290 lsclese
substntutedﬂbdamehlzodj@xase@las cevseihleaana irsgvdrsield sntagonists at adrenergic
recep&cﬂ' ernmedi ate by Funke of al.: Synthesis of 7- 10
s5tituted-2-am nonet hyl -1, 4- benazodi oxanes; Gazzetta

Cdaripesachiodhatedal .4 98nzodioxanes hage beeridigdloseduss ligands for ot

and érge%\@)at%?ge&%s(?bl Eﬁ%rrﬁgéolégg@g%%R%ZQBgl@ Wolecular
Pharmaqaiagy 7984 20d2) B85 Mﬁgﬂﬁdﬁﬁoﬁ% 1929 db 8361 ; and
Gazzéitd Chavhiceailiak 195737 0503-dees! i bes certain

o 2 BRI e hc o it viRe BV, 2 b 5 Blnral1 1aring &

carboaittiies yiidotdded asa lsgn‘amsmenterateld\ES byfFunke et al.: Synthesis of 7-

substﬁ%@%b%@&ﬁ%&)’ ad*h@r‘?azqi%&a‘r{%sf’@%%e%%hﬂﬁ%%r teha 1961 91

1268-1282; 3- di hydro- 1, 4- benzod| oxi n- 2-yl ) met hanamni ne
d?fn'a n?UéS)’ 53 2@f366 ?‘fscﬁfb%%%?taid”éfﬁﬂ*d&%n@ﬂ%Ikiﬂ%érwﬁﬁ@e@éf

1c stabilizers have never. been

n
benz g . TR RoaiERy TR T esariog: CaHedn S ERSihoN:
benzddiyedt derivativeb OUBIR23E @56@6%brlbé@b6n§|ﬂtﬁnt©@y¢hotﬁchu|N@I|ne

derivalies DRI 2o diorFR R e R 52250 SEITRRS cBajnantipsychotic

chronudsj eettivatives loé bpnoediskammethytamiper add U b,31a8q28 dadéesaribes certain
z_amiﬂgﬂ]@{lﬁ;jﬁe({hg?{gaﬁgst ems in the manmalian brain,
I'nclu - i

2 uman brain. A still further object is the
pHeweyebAhefl (ZFﬁrd&lydﬁQrﬁﬁoDﬂ@@dmxlﬁ Zaylyoptianaatige glerivatives of

the prekaht |‘nk/é|¢tr orpéﬁ’(ﬁ ther ude by dopemiMdyRCStabfizé@ FFHV%VnéVér been
compounds with therapeutic effects after oral

reporte@i ni stration. A still further object is the 30
provi si on of conmpounds with nore opti mal

benavi our i o ey MIGARYCRF HEE IBVERTION & 07 Cacy.

further object is to provide conpounds being superi or

“Phé"'oﬁ%%‘t‘ %é‘ﬂi‘r‘é‘é’@nfuﬂ%ﬂu&?(s&b%r& gwgﬁgﬁpl‘ééhﬁ&%utical ly active

Comp@f’n@%@S@ﬂS'a”VSN%?gﬁ aﬁﬂttrgqlatsrrgeprl%,ec{fgﬁprd@r(s igjtiae C@ﬂV@'ﬁ@’VO%SyStem

A furtﬁ@reolﬁjééﬁlg fﬂlﬁe 'pPo&ﬁQbh ﬁﬁ cémﬁfoi@lh% féMRodlIKes of aépamlnerglc systems
SCOV ar macol ogi

in the SSRGS 2o NG BRI HIAIT & SPLi-Eer ABlasE ™ BRsRvision of

novel Bpnmmnmaomtmgldoobrrtlw’glmgabmzw profilen A fuetheabbjetct issto provide

compﬁﬁﬂ@@@{jtﬁi r%ptenﬁél oc oéjfféq%ralog rnlln?stt%rtlgﬁeﬂtsol'p glﬁ'r‘n?ﬁéd c?:ﬂect is the

“have s on em cal LTS .
provisiore of etrapagnes wsihumonfee@ptmn@sonarm@pdmamlcmfpagomsmh ase.g.

kinetlweﬁg\ggﬁﬂm|I§§Tf)ﬁgg%ﬂo¥? aﬁé%’?ﬁ%&fA?urtﬁer’ r{é&ts? to provide

aspect e i'nventi rovi a co
comppgn%pglng superior to presently known dopaminergic compounds in the

treatment of several disorders related to dysfunctions of the CNS, in terms of efficacy
or side effects.
The present invention concerns the unexpected discovery of the

pharmacological effects of compounds of Formula 1 on the dopaminergic system in the
brain. By pharmacological testing in vivo in the rat it is demonstrated that compounds
of the present invention have effects on biochemical indices in the brain with the
characteristic features of dopamine antagonists.
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Rz XR4 ~ RRONR3 (1) R Rs any of its

stereoi sonmers or any mxture of its stereoi soners, or
w@pobhsyode thereof, or a phar maceuti cal | y aceeptpdob®os5137

salt thereof; wher ei n R1, R3, R4, R5, R6, 5 R7

and X are as defined bel ow. ?In its second aspect, the

vjides a pharnmaceuti cal oS tion
B trsf Aspect e Bydnarcarov esra GempoRnaRs FRIGe b
conmpound of the i i x_any of its stereoisoners
or any m xture of eregi sonets, or an N-oxide
thereof, or a pha uti Ry diccept able s lqt
t hereof , toget 3 D 3pharmace3t cally
10 accept able carrier, ex@i pi, of diluent. In a
further aspect, the i nventi dh pr%w des the use of a

CQWSPfPéjsféfre&ES feké‘&reﬁrg Prﬁxtu?é‘%fft’ésﬂe?éouéér%?so'o?gfﬁeﬂl%xude

of any mxture.o ereol SOmMers_or an 3 4 o5 o6
there@fhéfédﬁha”@laCQUtﬂﬁ?éJVr?&@@g’{ab&aﬁﬂi'i/t%@‘éfp%‘@r%né%l,R R* R, R, R,
R’ anghebrohs defmed Belogwpnuf acture of a pharmaceuti cal
osition for t t ment,. prevention ..

S B sesdrirpssiect e sulefBop og4aBs &idBrtabefical composition,
compdsindid ihenapeutzatipeffactive ambuni ofga eotmpoand ofithecimvention, any of
its steqééiggﬁ'n%rs 8+ ?9}5 ﬂﬁ%tuf’é cf ftd Q%:r&g%'m'e?s 0‘?5&?]0,(] de oe% fh%reof ora

résponsive to’ nodulati on”of “dopam rer
pharmageuticallt aetepieblesad thgrodrogeten withi at|leasirqrteewharmaceutlcally
accepﬁélﬁl@“da’rrlérh%xclﬁ}é%‘ﬂb‘rBﬂuér?ﬂ ates to a method for

treatnment, prevention or alleviation of a di sease or
alng@ %FhféraSB?Cta the yyention pngqleq tha RF aa ﬁﬁ'[npOEO k%é@e
mventumlargﬁ SFdtsAstbretisomesi srhard mmt@k@rctaf i §§|ewsdaﬁers or an N-oxide
ion_is responsive a | er
theregioRt piasRmACep SIS B ety TR TRat trthe MR R aEHS4F o
pharntacguticalesormpesisore fordhe arbaimest, préventioo aradieviation of aglisease or

a dlsd'?Q?W a RBAYitibA oﬁa%qﬂamleﬁfcllﬂdﬂg{)?%hﬂr%%%rﬁéﬂ b¥ease, c}l/lsorder or

I ve anmount nvent I on,
conditien ig @SDQB@V@@ §Qﬁ‘rﬁﬂn§lV@rt0dﬁ9dWﬁR®® pédgpamingrgic fUﬂCth” in the
centr@ rRreISHRER, O an N-oxide thereof, or a 25

p |caII etabeslt t her eo

Ep@gﬁﬁﬁt; e oo P Bkl P oL ehiod Faatment
prevenﬁd)ls on afikvibtied of a didemsardr a éusometrh)e af ot morf dliviag ladthal
body, | ﬁ@@ﬁcﬁ&ﬁurygﬂdwﬁ)ﬁwgg%er %E;I’@Ag_eEa, Po%%%%np E' rg\lpg)r% é"?o
modulatio, &-doipaytinerglc Auniston duthexcental yiefvosieystemnehich method
compPl&éé M%‘ ét\é@%f agjlr}ﬂ Hl&%tééﬁgé&%%ﬁ%l&mﬁ% %@3&% |h31\§%8 th&fof a
therarp@rcyogtby ﬂfggtg/q amgunt ofza gompoprng of the invention, any of its
stereoisomers or any mixture of its stereoisomers, or an N-oxide thereof, or a
pharmaceutically acceptable salt thereof.

Other aspects of the invention will be apparent to the person skilled in the art
from the following detailed description and examples.

DETAILED DESCRIPTION OF THE INVENTION

1-(2,3-Dihydro-1,4-benzodioxin-2-yl)methanamine derivatives
In its first aspect the present invention provides compounds of Formula 1:
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~iXzR R / ONR3 (1) R Rs any of its

stereoi sonmers or any mxture of its stereoi soners, or
wamobtgsiode thereof, or a pharmaceutical |y aceeptpdb®0s5137

salt thereof; wherein: X is O S, NHor CH2; 5 Rl is

sel ect ed fromthe group consAr sting of SOR8, SO02RS,

SO2NH2, SO2NHCH3 nd SOZN( CH3); R2 is selected from

the group conS|st|n of K. CN, F,_,d, Br, | and CHS3;
R3 is sel ected fro
al kyl, allyl, CH2CH20OCHS,

gro CORSIStI ng of C -C5
CH2F, CH2CHRZOHF2,

CH2CH2F, 3, 3, 3R’ roopy AR*4-trifluorobutyl,

10 CH2CH2OH, CH2CH2CH20—I CHg FOH) CH3, CH2CH2COCH3,

C3-C6 cycloalkyl, CH"- ..... , OCH T-- and R4 is

saneot ésisifermusomﬂers;marpy ouxisie of ig)sierediso@erCHrankyHoxide

theregﬂ é}’% %&%roprgpyl %Hﬁgﬁhl uoro%ﬁigﬁ/l crecren

..... CH2CH2()—| CH2CH2CH2OH, CH2CH(O—|)CH3

ORQ@LQéD@@éa frorﬁ'ﬂiﬁ’e gfdtip doriistihgasf SORANTORR® tSOMIALISO,NHCH;

ni trogen atomto whi ch they are attached form
a”dsﬁm{}w? to six-nenbered heterocyclic ring, which

hBf & selgcteddrarh tige groupopEdrisistigl of HCONPF| €& Brs | and iGi;
MBEREL. o O3 SR ege 8%\/%&5.1%%’?1‘2%{”?0%%??%% a‘?lE}F‘ GH:CH,OCH;,

nlt rogen a roc

CH:CbhCita aCIWCbbCMFasBinGﬂ‘éH wa;curtr@wo@sprapwm 4 Qarlﬂmrotaatyl
cmog@%r%ﬁ{@af@hwﬂeér{zggmﬂérgr eHRCERBBIH Y- e; guaamyL

elect ed group consisting o
/Aagﬁy F2, CH2F and OCN. In a nore preferred
odf

nt tﬁe conpound of the invention is a conpound

OR* FseéTetd ¥rom e grabip EdNSHting MSC( CDA)anEyl Rfilyl, Z5HATH,0CHs,

CHZCE-{ QH@E éﬁ;ﬁé?@b?—@imaéﬁl ﬁ_l—lgenﬁé'}; trl‘rjfjuoropropy 4.4.4- trlfluorobutyl
CH>CH>0OH, CH,CH>CH2,0OH, CH,CH(OH)CH3, CH2,CH,COCHj3, o OJ and

CHZAO
o .

H

or R®and R*together with the nitrogen atom to which they are attached form a
four- to six-membered heterocyclic ring, which heterocyclic ring may optionally
comprise as a ring member, one oxygen atom, and/or one additional nitrogen atom;
and which heterocyclic ring may optionally be substituted with C4-Cs alkyl;

R®, R® and R are selected from the group consisting of H and CHs;

Rs is selected from the group consisting of C1-Cs alkyls, CF3, CHF2, CH2F and

CN.
In a more preferred embodiment the compound of the invention is a compound
of Formula 1A,

R
X »
R" |
1 N (1A)
R o) R
Y R

any of its stereoisomers or any mixture of its stereocisomers, or an N-oxide
thereof, or a pharmaceutically acceptable salt thereof; wherein X, R', R?, R®, R* R®, R®
and R’ are as defined above.
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thereof, or a pharmaceutically acceptable salt
thereof; wherein X, Rl, R2, R3, R4, R5, R6 and R7 are
wa@soodasiiored above. WO 2009/ 133107 PCT/ EP211119p¢1iitB20bd/055137
37 51n anore preferred enbodi ment the conpound of
the invention is a conpound5of Forrula 1 BR RR O
"R3 (1B) 7, RZ5 6 an Its stereol soners or

NS S sretereat Bpagimaiihe copdunt i B4 Baestion & agptpound
of Fomula fBhar maceutical ly accept abl e salt thereof; wherein

X, R, R2, R3, R4, B and R7 are as deflned

above. In a prefer 'genthhe conpound of the

invention is a conp la 1, 1A or(1B)B, any

of its stereoigd 'tu\r|e3of its

stereoi soners, or an ¢ thereof, or a

phar maceut i caI |y acdeptabl e salt thereof, wherein Xis

Oanior Sk loRslER o npalRUR B B SBdeTRN e
theregf phamaﬁ@aéetptﬂcalaraceapt@.%aalhmﬂreoi wherein X, IR, &, R R ,R%R
and H'aitelds d@inedramver red enmbodi ment X is CH2. 15 In

e R ToRer ST aimgBh e CamPeuRkal TNVl s gomaaynd of

Formorb 1,U1A ot eBeanponits steosoiatyers at amematturd of its stereoisomers, or an

N-oxid B R6R 87 Rt race Bl At Bt bRE s or Mg ¢ 0. 5. N
OrCst sel ected fromthe group consisting of SORS, 802R8,

re%@"@&em@@&’mﬁw?@c and 20 R8 is selected

from € group consi sti C3 al kyl, CF3, CHF2,
dpanather More prefeaeﬁ&nébqsﬂﬂ@faelé Xd8 Sebodi ment Rl i s

Sﬂ%thuaﬁmo@praeﬁea@ﬁtﬁshuﬁneﬂmd@wmr O:Jp conﬁl sting of

o Touftoe Bk hiree seiboimenbRds Uik e 1 cel ect ed

f incanmdther p&ened emboaliraest thegoofipdLhd@r the kywentiGR3ds a compound
of Forgfﬁf'é% d1| ﬁgﬁ{): @%@@0%@&&%&&@@&% (ij)fhgtgee?frigs rreteheeoisomers, or
an N-griseghersesiarta pharsnaceuticallyaaksaptable seft3heneef avhergin h

NRI & $dI8ERE RS %ﬁ@g%dﬂ?&ﬁns@ndg%f%@ﬁdmsozﬂaﬁ SoINHiL,IBO,NHCH;

nore preferred enbodi nent
and SOMN(CHLY: and !

R® is selected from the group consisting of C4-Cs alkyl, CFs, CHF2, CH.F and

CN.

In a more preferred embodiment R is SOR?; and R® is selected from the group
consisting of C4-Cs alkyl, CF3, CHF,, CH2F and CN.

In another more preferred embodiment R' is SO,R®; and R® is selected from the
group consisting of C4-Cs alkyl, CF3, CHF2, CH2F and CN.

In a third more preferred embodiment R" is SO:R?; and R® is selected from the
group consisting of C4-Cs alkyl and CFs.

In a fourth more preferred embodiment R" is SO.NHo.

In a fifth more preferred embodiment R' is SO.NHCH:s.

In a sixth more preferred embodiment R is SO.N(CHs).

In a seventh more preferred embodiment R’ is selected from the group
consisting of SO2,CH3 and SO,CFs.

In a third preferred embodiment the compound of the invention is a compound
of Formula 1, 1A or 1B, any of its stereoisomers or any mixture of its stereoisomers, or
an N-oxide thereof, or a pharmaceutically acceptable salt thereof, wherein R?is
selected from the group consisting of H, CN, F, Cl, Br, | and CHs.



30 In a sixth nore preferred enbodinment RL is
S2N(CH3). In a seventh nore preferred enbodi nent Rl
wo s008gbrncted fromthe group consisting of SO2REBEPING/055137
S2CF3. In a third preferred, enbodi mrent the conpound
of the invention is a con‘pmﬁr of Formula 1, 1A or 1
S stereor SO r@dor any m xture of its

n i
s{ne‘? é%?r@cﬂ*?% redgmbaedimen RiHe thereof, or a
pheamrﬁheutriocebrefeaedmmmrmeaaRF ig Ger. eof, wherein R2

o & B oo et 0B HHepER ﬁr'EB%ﬁLS /116 51 3 7
6In & feurtromere pegferred éreasbiientRf iRC1.i s H. I n anot her
5 preff.ﬁﬁ%&fergregeﬁr&o&h@aﬁne%& RZ%S%}' In a third nore

erred e a fourth nore

pled érmtfém%ﬁt%eﬁerreﬁtem&ocr@e@tR '% In afifth nore
Plreh géf/@ﬁihfrﬁ@@gbr’eﬁéﬁed?@rﬂb‘édﬁhent RhisaCigi.xth nore
enbodi

P Es EPicB nit ur e spopdinns 1§ & el floMibE group consisting
of H, Erasfdeﬁir ed embodiment R2 is selected fromthe group

10 eﬁlge? a&j H‘ ref eecji:gnﬁ)o%r}ﬂ &m{eherﬁﬁbuﬂro{&%e n\PJn“?roﬁrré %dcompound

UP I'nventil on IS a conp
of Forgnulgdlr, m‘N er 118 any eofitsistereqisgmers on anysmixters efdtﬁe&rtereﬂisomers or

an N- 65@%e'¥h§r‘éé‘? Srf phéﬁn&ée‘?ﬁr%ﬁﬂ;ﬁ?f’&ip‘iabl@rsaltélﬁer’&o@)ﬂhl‘i’@rem R%is

her eo har maceut | ca acce

selecteddraithe SRR PANSBINGOLG B ,f&'kyﬁw%&'da%ﬁs, CH2CH,CHF,
CHzcrrgesHFet cngceszCB,st,ExtmlJerbpro@lyl er 4,4GHRGHT3OGHYB, CH,CH,OH,

. CHzcé@ﬁ@ﬂ@M%c@@rw e I o

- cycl oal kyl, 0--- and . In a nore
ferred enbodi nent R3 is CI C5 aI kyI I n anot her

f i | third
P oRre e B FE s Rl ' D0% s Fourth
ntrrenqiher eoregrefprediembadiment R GRIGH2CH2F.  In a
flrféthrrmrr@r@bﬁéferré%n%ﬁmﬁreﬁmﬁ &@ EHAEHRCHF2.  1n

asr nore preferred enpodi F. In a
20 HhBoE PrelPars GRS gg*zﬁiﬂ CHGFT
SIrﬁe ﬁfth rnncﬁr‘etmefawenpe'mmdrlmierftm%s QH.CrGHPs.ef er red )
| 30 In a nint
nﬁ%gmﬁ %&é@:}%&ﬁrﬁgﬁé ?% %hﬂaﬁ In a tenth
niov @ spveritomens pneferdidremborBnent RH8G:8 GHEilkbropropyi.
e f.erys CH3.
CIEYFBIgh: AR PR ?%grzga;@@rt oL 4! tﬁé%%yg")
25 dqz@ﬂmt;l@@pge preferred embodrment is CHZCHZO
In a tenth more preferred embodiment R%is CHZCHZCHZOH.
In an eleventh more preferred embodiment R® is CH>CH(OH)CHs.
In a twelfth more preferred embodiment R® is CH,CH,COCHs.

In a thirteenth more preferred embodiment R® is C3-Cs cycloalkyl.
o}
CH

30 In a fourteenth more preferred embodiment R is OJ .

CH;
In a fifteenth more preferred embodiment R® is AOO .
In a sixteenth more preferred embodiment R® is selected from the group
consisting of C4-Cs alkyl, allyl, 3,3,3-trifluoropropyl, CH.CH-OCH3 and CH>CH>OH.
In a fifth preferred embodiment the compound of the invention is a compound of
35 Formula 1, 1A or 1B, any of its stereoisomers or any mixture of its sterecisomers, or an
N-oxide thereof, or a pharmaceutically acceptable salt thereof, wherein R* is selected
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In a thirteenth nore preferred enbodinent R3 is C3-C6

cycloalkyl. O CHz 30 In a fourteenth nore preferred
wepninodsarent R3 is -' CHIn a fifteenth nore pref/er69055137

enmbodiment R3is -' In a six }eenth nore preferred

enbodi ment R3 is selected frlomthe group consisting

from %ﬁg@gg@g@séﬁw @!a-I‘Zbil‘Z&f alﬁyll gﬁ %.Il—h&[;gg@pg-ﬂp Cif2CH2CH2F,

CH CeiyootHnerl,CHIE, 8 3P arifhumbroproplye 4 a4 eriflianbltyl,aCldsbidsOHd

of 35 Formula 1, 1A or 1 B, any OEHJN( er eoj §mrgf
cHCHRePBO SasIGHE et OB o ‘;Eﬁ;} e

t hned eudre pmbrr@drerﬁhodlmemu%oséﬂ WO 2009/ 133107

PR ot o

Thpidmere oreferes ef’@@@eﬂ Rf isi@hbpr opy!
4m4a fourfr Hd#@bﬂé?ufréa entBefidpHR § ;Q;HZU@WCWCWW

o6 UGB TR RAC fer R s a more

nor e
prnezﬁ sixtie choesipoelieredte rMdodimeGt R¢5s aHePH.CHFy. a t hird

B EsBiErhdh ERnathdEboined & bl n s
f Inf am eight enqgregfreferred embodimentR e 3,3 3CHRCMROMDY). | n
a|nSél Yirfth PR ﬁ?éi%frféfd @rﬁ g’ﬁgﬁh@% 4%4'tﬁﬂ&kﬂ% F2 10

In a sevent nor e di ment R4 |s

| I aferdh @P@rerﬁfﬁterﬁﬁdewbpétﬂn%fﬁﬂ%dﬁr@ﬂzc
3lr3ar$ete"vbﬁthll¢b@@ bﬂﬁéhed ehfbciimient R* @C%GH%C%OW

t R4 f th
oFes BB reiganeirtied pmbPu el BB G Bent n ¢
n’mraatfprteér%rradreeprterﬁ@remetan@msntCR@@l—QEtleHbCOCl-@ In a
twel fth nore preferred enbodi ment R4 |C§ﬁh!2 (C]—I)CHS
i ment &4

Cﬁz%—@%hgﬁmcg r%]%rr%ldeérﬁ é eent /W%.%preferred

enbodi ment R4 is ' mlnaflftﬁen%% preferred
elfba fifteenth rrRare preferregembsidinertiRhisnor e pref.err ed

efﬁ’é’@lx‘?@éﬁth %r’espréfﬂrﬁé"ot @r%f)a Pﬁ@ﬁth@“ ig'seldttedfom the group

conS| I n kyl . In a sixth preferred
CONSighfghal 'ﬂ@fﬁ‘% q?h Es ound of t he invention is a compound
In a sixth preferred embodiment the compound of the invention is a compound

of Formula 1, 1A or 1B, any of its stereoisomers or any mixture of its stereoisomers, or
an N-oxide thereof, or a pharmaceutically acceptable salt thereof, wherein R® and R*
together with the nitrogen atom to which they are attached form a four- to six-
membered heterocyclic ring, which heterocyclic ring may optionally comprise as a ring
member, one oxygen atom, and/or one additional nitrogen atom; and which
heterocyclic ring may optionally be substituted with C-Cs alkyl.

In a more preferred embodiment R*and R* together with the nitrogen atom to
which they are attached form a four-membered heterocyclic ring, which heterocyclic
ring may optionally be substituted with C4-Cs alkyl.

In another more preferred embodiment R*and R* together with the nitrogen
atom to which they are attached form a five-membered heterocyclic ring, which
heterocyclic ring may optionally be substituted with C-Cs alkyl.

In a third more preferred embodiment R® and R* together with the nitrogen atom
to which they are attached form a six-membered heterocyclic ring, which heterocyclic
ring may optionally comprise as a ring member one oxygen atom and/or one additional
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of Formula 1, 1A or 1 B, any of its stereoisoners or
any m xture of its stereoisoners, or an N oxide

wo beoesfig7 or a pharmaceutical ly accept abl e sal BCT/EP2009/055137
thereof, wherein R3 and R4 together with the nitrogen
atomto which they are attached forma four- to six 25

oo oSS Bl ) RS S e o

alkyl.at om and/ or one additional nltrogen atom and which

o 28 lote RS e RidiRR B 2B oRklie! Mt locen

atom toysidhetheyiaré attached faroye sixamem ttened Weterhcydiieyring, avhich

| h

el IE I 1 50 oy M R BT L0 pnc
Whlcm\wqtﬁr@yf:h%r"ag KYAY. OFPtr‘Prb?HM e‘!'rUbﬁ’BWée M@thér?r ed aiivhodi nent

Rp affih %rbqg‘@’f]éﬁﬁid @mbbdmtm%érﬁthﬁ to ﬁﬁ?ﬁ Weh Wﬂé ﬁmogen atom

are a C orm a eteroc
to whichief’afe ShocHa Brisch S e ibRs o B Pty Ry hieh feterocyclic
ring nsaybsptidnallg dbeveudstiGiteCwithl ®yCs alkyl.a third nore
t t h . .

pfntér g&gtﬁﬂg?@%?@fgg%p rﬁocﬂﬁ%tnﬁe 3 agTr%géa (Y:}% rglv wfﬁe nitrogen atom
to Wh@h)ihﬂiéﬁf%ﬁédchféi orocy §Ier@emh¢ged hﬁtecmcwa:émgcy@lqutheterocyclIC
ring rﬁé)gﬂépﬁﬁﬁéllg%hﬁi?’%'e'éé &% frhér%bé?oﬁe V@iﬂgerﬂﬁtﬂ?ﬁf one

en atom and/ or one t1onal 09/ 133107
Bpyanih f@or/eoo@feﬁe%emboslrﬂerﬂtr%gw & togethardhemiteagen atom
to whimttné?@y@bttécmem@rmceri@nne)rwh’ouduhe Biplsitiinel g CAMIk{1-piperidine
alkyl. In a fourth nore preferred enbodi nent R3

or mogp]raoqég together with the nitrogen atomto which they
alreara eight heate fvefer@dsémbodiniest & aneltRtoggitler the nitrpgen atom to

whuch"mbg%réngﬁl‘,ﬁéd’?c}fﬁ{ h& aEéﬂ?n@%}‘m%P“ onal ly conprise as a

whj ch heterocyclic
r inngy Nivdly neye Rfﬁ@l”reﬂ %bgﬂlmﬂtﬁt%@ Fu togetber dwe aitiegen atom to
whmh'tﬂe? afré fattbcmt! fbrﬁf &b ?Frbﬁ@#nérgb msnt R3 and R4

n at
L V3 1Eh meskrhraTaed ceRBart i astd R OaBher i niggeratom to
whichhet g a0e wethtleed forngarpmer@me groaiply be substituted with

R A gdtirL b ePerRrBl st B AT i StRe G rogen atom
to whichdéhenaee attactudtbivrinon nCssalkylrepdrdiod gnedrer ocyclic
i twifRh Woﬂ%‘g{grr%fé?%&éﬂnﬁod Tr’hé}gc Fﬁmé’ PR !o%%ﬁ*érxné ﬁnmr%ed&eatom to

as a ri ng one Gxygen at om 5 a Fevent
whichohey @re aelfaehemb iarmeamamhalite gWuUPoget her t he nitrogen

atnoénsefléﬁt référﬁé@eé’m%@lnﬁﬁtwegmfpgbﬁd@ﬁé ﬁﬂv@ﬁtlon |s a

di di
compRipG R ForBUTa T, B505 TRy 6T iS SielroouRrSah ety Rnureals
stere@isomBss, tod et Nexidethenedf| oge phatroacéwicaliiacbeptable saltthereof,

wherdth FC R8G LY rgge%%?é@bﬁeth%kﬁBp% cBgﬁusﬂh%E HhdcH.

pretérred enbo and ni'tT og
atroarmase prgdegied erohodimenitenab 02 R Br and Ryisrbl i di ne

gfnoé‘rﬁ’e iht be@rrb@@n'?bdﬂ?ﬁ\%npﬂfé‘%MSgur?dTBPﬁfeWﬁ%nt%% @ compound
he nltro%&n atomto

R4 t
of For&mltllg(ghé&\ @roWh AP $LEreRiSYPBHr any mlxture of |ts stere0|somers or
an N-oxide thereof, or a pharmaceutically acceptable salt thereof, wherein

X represents O or CHy;

R' represents SO.R?;

R? represents H, F or Cl;

R® represents C+-Cs alkyl, allyl, CH.CH2OCHs, 3,3,3-trifluoropropyl or
CH>CH>0OH; and

R* represents H or C1-Cs alkyl; or
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In an el eventh nore preferred enbodi nrent R3 and R4
together the nitrogen atom to which they are attached

wa ovopms81@1- C5 al kyl - pi peri dine group. In a twebdt/hrrny/essi37
preferred enbodi nent R3 and R4 together the nitrogen
atomto 25 which they are A tached forma nmor phol i ne

OR%Bhe R TloBaTeb i BitRosnGHAB RMORD EumhaiesA echeR g
acetidihe anpymdlidite, 5p©eﬁdir&oa@1309{allql@n}bi%érixltnﬂ@r ®tndrplsoline group;

st.er rs, -Qxi,de ereof, or a

pﬁér%@@@ﬁ@il@&e{f’%@éﬁ%@Pe salt thereof, wherein R5,

RB” senprepentsre-Eelabyt etdlCFsom t he group consisting of H

i t 9 . )

N Cp i A sy ey o Al

cUr(qBHMET&YhS%LEQWM%?rDlH PR OFRNZGPI@&INR-a 1,
YL]MERHYL PrROPANY 1 KMINBS; stereoi soners or any m xture of

. . H f :

o RETHEMERR S kongD) 2 SRT pRbS P Beno Bioxp-2-
YLIMEepiY&3-IROPANat-ADANE; 35 R1 represents SO02R8;, R2

PSSV S N PEPRRBED T S5 o
YLIMEhHYR}-AR@PASEAMINEDYr C1-C5 al kyl; or WD 2009/ 133107
PRIGEIRETLA SOLFORY 3275 IHTDROM REEGEODIONI S

en atomto V\/ﬁlic ey are attached form an
YL]M%EE‘M'—SEF@AI\I&AMWE;M idine, a piperidine, a Cl-C5
aNKY(2S PN ETHIYE SO LdF&)RIgVLPIZ,CS-DMQ\t(@R@LﬁCl 'E?S;BE?JKZ(FBI@)WC\;:-??
L —an represents - a or :
YL]M%%FXLE%FTE_?W}%‘W‘HEM preferfed enbodi ment theycorrpound
of -{imMEME TSI ONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
LFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-
YL]M%&W)—@?@%EAN | - A?\/I NE;
NI {[(28 Ry -(ME Nt HSUEBONOKIVES 32D i YIp REpRa- BEAZRHNZRONR
YLIMETRY| YRIPERIOE, PROPAN | - AM \E; 10 ) N
8T KRB R ol POHE 2 e SRR
YLIMETHYT3 P MERIOUSEE FONYL) - 2, 3- DI HYDRO- 1, 4- BENZCDI OXI N- 2-

W{Mﬁw* '([ETTEW%IL%%BN%)@BTQWBFQBQ;ME%@@%%MN-z-

YLIMEH B ANSMME VETHYL} ETHANAM NE;

1 T |- , |OK N- 2-
\/ﬁl{mg‘f@f@%g}rﬂsﬁj (B HNRRR213- 1 RSS! QK

BENZ@&)[Q)E@'Z'?(RWEHM@BNHWL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI
Nt 2f7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-

YLIMETHYL}PYRROLIDINE;
3-METHYL-1-{[(2R)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]IMETHYL}PIPERIDINE;
2-METHYL-N-{[(2R)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1 ,4-
BENZODIOXIN-2-YL]JMETHYL}PROPAN-1-AMINE;
2-METHYL-N-{[(2S)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}PROPAN-1-AMINE;
N-METHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-1-AMINE;
N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-PROPYLPROPAN-1-AMINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-PROPAN-1-AMINE;
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YL] METHYL} PI PERI DI NE; 20

1-{[ (2R) - 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI
wod9/1331)VETHYL} Pl PERI DI NE; N- METHYL- 1 PCT/EP2009/055137

-[ 7- (METHYLSULFONYL) - 2, 3- Dl HEDRO 1, 4- BENZCDI OXI N- 2-

YL] METHANAM NE; 1

N e AT M i £ Py D gtz 8bIoxIN-2-
YL]MEFM[}ETEANMVII‘NEDRO 1, 4: BENZODI OXI N- 2-  YL]

s SRR TR TRy S ENy L2 3piHyDRO-1 4-
BENM@EIW+W]MEWLHIY(EEWMNANENEDI NE; 30

BE O | N 2 %T%h%}rl@ﬁoq MRz HOXIN-2-

YL]-NoMEET M. lN’E( I\/ETHYLSULFC]\IYL) 2, 3- DI HYDRO 1, 4-
z@%%%ﬁd ARSBARONANNEDIHYDRO-1,4-

2 R O
I\N{{][(ZSOJVE(HFHMEBUIGIWMETHYBSDLHM)Q,Q-EBENZDBD@KMN 2-
BEN %W%%ﬁ%%ﬁﬂ D - DI HYDRO- |, 4- BENZCD
MMETYL\IH\ETII:EQ N RBREEANY R@‘IEHECH@WMB]M?THYL} N-

pROFP&‘NThERR/]lmElQ /055137 10
THYLSUL FONYL

N @ircarak NG T ot R B P - 1.4-
BENZ@I{)[Q)ZISD 25fLﬁMm®'E}PN5WuuﬁmNEL) 2,3-DI HYDRO-

N PBERE SY kﬁbﬁvﬁﬁéﬁ'ﬁ%ﬁ%@%ﬁ%%@m

YL]MIXHML}ZPR@_F] 2NENATEAMINEL ETH AN AM T N E N-{

Bﬁmﬁﬂﬁ%ﬁﬁ?ﬁwﬁ@ﬂﬁﬁ%ﬂw 2

YLIMKTHY(LAMQRPHH ORI UO?OVETHYLSULFO\IYL) 2,3-DIHYDRO 1, 4
NASPIHAI S 2F Y| Wld AYIROM NBENZODIOXIN-2-

YL]M%E?%UE@& ﬁ%wm - DI HYDRO- 2H CHROVEN- 2- YL] MET
WN@EDEW—IYI]’N Az LUORCIVEY S USHIOROYL2 32D BYIDRYDRA- 1, 4-
GNP ARRINNE: 5"0 Moro 1 4 Benzonr ax v 2.
N-ETHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}ETHANAMINE;
N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-2-AMINE;
N-ETHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-PROPAN-1-AMINE;
2-({[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}AMINO)ETHANOL;
N-METHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}ETHANAMINE;
2-METHOXY-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-
2-YLIMETHYL}ETHANAMINE;
1-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}AZETIDINE;
2-METHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-1-AMINE;
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YL] M ETHYL} PROP- 2- EN- 1- AM NE;
4-{[7- (METHYLSULFONYL) - 2, 3- Dl HYDRO- 1, 4- BENZODI OXI N- 2-

wYbdoiEF3iyl } MORPHOLI NE; PCT/EP2009/055137
N-{[7- ( METHYLSULFONYL) - 2, 3- l;")l HYDRO- 1, 4- BENZCDI OXI N- 2-
20 YL] METHYL} BUTAN- 1- AM NE;

S lEEE OO T ML RONYE-23-Bi Y DRSS 4
BENZGETDIN-R-YI[WHE VETHETHARGNYNE 2, 3- DI HYDRO- 1, 4- BENZODI
R8RS E M LS QYR QRN -2 3 DR i . 2-
BENZQ@I@TIM}\QRMEJNH‘QLMWE\IAMINE
TH W@g&%bﬂ@ﬁ@ HYRBENZGDRERIER!

Ag ANET-AM. NE;
YL]MIETW[LH\( (\E WTB&MRQP@OEYM)W@ 1, 4- BENZODI OXI N- 2-

W ﬂE%NQSULFONY -2,3-DIHYDRO-1 4-E \ZCD
K N A e L O ROBRO e

21WBWWLMRO -{-NAEAAYSISUAGNON )Y 2-233-DIlHYDIR®-H,, 4~ BENZO

5 1-{[7- ( METHYLSU
NSRRI AiNE S, 2 (L7 ¢

hﬂq{p[ﬁf bmo “DB(MENHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YL]M@TN@IWRO]* {zlé’N( NEMTN’ESULFO\IYL) 2, 3- DI HYDRO- 1, 4- BENZCD

ro % h NE: WO 2009/ 133107
y 5@@@@ F50MET 1(1_SULFONYL) -2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETH %bm:‘ﬁguﬂﬁ@? ( METHYLSULFONYL) - 2, 3- DI HYDRO-

N-A? fle %‘#%%ﬁ%ﬁ%%% A-BENZODIOXIN-2-

YLIMETHY LEBNZAN-GAMME- YL] METHYL} ETHANAM | NE; 5

N SR &EZW’%@P%%%@E@E@{% REAOBIOXIN-2-

YLIMKRTHYL2H-PRORY FANNEAMWEULFONYL) - 2, 3- DI HYDRO 1, 4
BENE EPIA{RON AMETIHMETS Y LE ON Y13 B3 D IHH DROCRABIER Y ODNIXIN - 2-

YL N[EE%T%YHM@EE@NAWEEHYLSULFWL) 2, 3- DI HYDRO- 1, 4-
1N-IBENY OOV Q$-IKE BORQD-TNAMET! HYILWUH@MMLNE 3-DIHYDRO-1,4-

sendb B AN 12, 0 o 1, &- oo
ANE{[BFEUVGRIRO- T MFE )-223-BI BY BRI 4 BE NERDIDXIN-2-
YLIMEPENMBROPAN-2-AMINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}-N-METHYLPROPAN-1-AMINE;
N-ETHYL-N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}PROPAN-1-AMINE;
2-({[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}AMINO)ETHANOL;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-METHYLETHANAMINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}-2-METHOXYETHANAMINE;
1-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYLJAZETIDINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}-2-METHYLPROPAN-1-AMINE;
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YL] METHYL} MORPHOLI NE; 15

N-{[ 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZOD
wo ebMs:ae7 YL] METHYL} BUTAN- 1- AM | NE; PCT/EP2009/055137

N-{[ 5- FLUORO 7- ( METHYLSULF L) - 2, 3- DI HYDRO- 1, 4- BENZOD

| OXI N-2- YL] METHYL} - N PR(PYII ROPAN- 1- AM NE;

Sl SISO INE kTN DR O 1 4-BERZBETOxN-2-
YL]MEH’EIMYNRCDISDHNEQ?O? ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1,

@%%W%%W@W%Wﬁo “BENZOD

BENZQF)XIOKINZ%]ME:IIFHML @H%WﬂA\WIINE\JE 25

ey S e

BENZQRHMAN-R: IS L#T/(\WE'THVL@ELFWL) 2, 3- DI HYDRO- 1,
@NLNJPQON?L NWE HYLURRGRANYL)2\8-FHYDRO-1,4-
BENZ%?gg I 5

*ﬁbﬁ%ﬁ 3 %W@ 1, 4- BENZO

Nd -{[(ZS)FB_(]}R@ROGWWIEYLEM@MNQ)E} B)IDHMMRIRCD U4 BENZOD
CEnACRIS et N HLHANE NI Lo oo 1 4 smvocn
RHYL-NA{j(2SE5HSH L ORQU7EME BAYESUARGNYLN2 B-DY$YDRO-14-

BENZb@[@XN—é@EE@M%Aﬂ ki KQI}NE) 2 3- DI HYDRO |, 4- BENZOD

TSULWQNy Ly25-INOMBRO 4. BENZ 0D
BENZC@MICN(IN 2X])] MEETI-H‘ML- IPROMARTPMANANEOPAN-1- AM | N E; WO

ZW{?@%%%%%%%W%% HIgKGRO-1 4-

BENZD 2 HBENZ2Y IMENFHY L YNIMEEFNYIBROFRROTHAMINE;l N E;

Wl B T ‘iiéﬁ?&%ﬁ%“}*&ﬁﬂ?ﬁ%ﬁ%m 14

BENZ@@[Q&IQ) 25(IgMEIBRG-1PR BNENYL) - 2, 3- DI HYDRO

%ﬁg@ﬂ | ORY- i(MéWLFMUUB@W}bJLQ ézft‘blgﬁ/gRo L4
BEN%&%@ @%ﬂ& WK&Q@YLPR@AN 1- AM NE;
1NE{¢(ZS))-55€GI:I|C€HE©=77 m 22343}@}{51:5@@4 4-
cen AR B SRR
RS- {{(28)-5-CHLORO-7-(METHYLSULFONYL)-2,3- DIHYDRO 1,4-
BENZODIOXIN-2-YL]METHYL}-2-METHOXYETHANAMINE;
1-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}AZETIDINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-2-METHYLPROPAN-1-AMINE;
1-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}PYRROLIDINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-PROPAN-1-AMINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-3-FLUOROPROPAN-1-AMINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-2,2-DIMETHYLPROPAN-1-AMINE;
1-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}PIPERIDINE;
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BENZODI OXI N 2- YL] METHYL} ETHANAM NE; N-{[(2S)- 5- CH

LORO 7- ( METHYLSULFONYL) - 2, 3-DI HYDRO- 1, 4- BE NzZCD | OXI
wWOR@9NRHMETHYL} PROPAN- 2- AM NE; 15 N-{[ (2S) - 5- Gt T/EP2009/055137

LORO 7- ( METHYLSULFONYL) - 2, 3-DI HYDRO- 1, 4-

BENZODI OXI N- 2- YL] METHYL} - N- METHYLPROPAN- 1- AM NE;

R e e e eV S LR N Cr TN P
BENZ?D[CDXIBBQ-\G:]@HWYL@WA&HWN@T(L) -2, 3 DI HYDRO- 1, 4-

e R G M T AR 2 Py pRO-1.4-
BENADDIREXIN-2-Y 15 ENAOA }-BROMAI-TYAMMBEEHYL} - N- M

2D NETHYLétﬂzé ERHIBRULEEINL)-2.3, DY DRO 44
BENZQ@DBIOX! EMMMNEJE 25 1-{[(2S)-5-CH

LWETH\M = N@J&WULF@I\B{L% LthtﬁlRQ‘[iRéy 2 [BENAROINMBN -2-

L AZETI DINE: N-{[(2S)-5-
YL]M'E%%&M HYLSULF(]\IYL) 2,3-Dl HYDRO 1 4-
BANZOVEXIHVLS YL ORTHYL3,4-DI NE DHRO ZROPANR OMEWZE:
7- (M ETHYLSULFONYL) - 2, 3- DI
YL]M%NB%%HW ODI OXI N- 2- YL] METHYL} PYRROLI DI NE;
NVETT- AR50 S UIRONY L) VeV S OIR@IAHICHRGMBIN2YDRO

YLIMETfY) kU o A P Sl HEDRM .
TR NS LRy BIY DR R OMENRE 36

YLIMETHM RR0RPISELIGRO 7- ( METHYLSULFONYL) - 2, 3- D HYbRo

TS U E OV 4 DIBYGRR A CHRAMEN Zaut ne

YLIMETHY(2BYTHNCHAMIRE7- (M ETHYLSULFONYL) - 2, 3- DI HYDRO-

o PSSP 67 DTS u CHEOMER 2 vumETHYL-A-
PRORYIRREPAN-GHAMRIEY - ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-

BRNCEMES HYE A= YLiMBNT MY ESHYIFAN YD M'SDWEDRO 2H- CHROMEN 2-
U&QO 7- ( METHYLSULFONYL) - 2 HYDRO-

YL]'V' fi\%@r '¥\L2 YL] I\/ETHYL} PROPAN- | - AM NE 5
2 N2E THVETWNI7~ (M THY BB UL-ROMY HY 8 SUDROKBRIO-2/-3€ BIR GMBRR-

i 2- YL] NETHYL} PROPAN- | - AM NE;
YUMET( T ARRAY THYLSULFONYL) - 3, 4- DI HYDRO- 2H- CH ROM
EN- {27 -(METRAT I SWARDNEL )-3,4-DIHY DRO-2H-CHROMEN-2-

YUMBTHY (3o REBA-SUARAREL) - 3. 4- DI HYDRO- 2H CHROVEN- 2-
N-METHYL-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}PROPAN-1-AMINE;
N-ETHYL-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}PROPAN-1-AMINE;
2-({[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}AMINO)ETHANOL,
N-METHYL-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}ETHANAMINE;
2-METHOXY-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}ETHANAMINE;
1-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}AZETIDINE;
2-METHYL-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}PROPAN-1-AMINE;
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10 YL] METHYL} ETHANAM NE; N-{[7- (M ETHYLS U
LFONYL)-3,4-D | HYDRO 2H CH ROM EN-2- YL] M
woItdYh}FRROP- 2- EN- 1- AM NE; 4-{[ 7- ( METHYLSU PCT/EP2009/055137
LFONYL) - 3, 4- DI HYDRO- 2H CHR%N— 2-
YL] METHYL} MORPHOLI NE; 15

LS S S 2 R

YLIMEFHYDI RYRROLIBINEONYL) - 3, 4- DI HYDRO- 2H- CHROVEN- 2- YL] MET

AN TRV SR L A BB PHECHRUENR: 21t crro

YL]MHTEMLQPI&E?MNEETMMM NE:

I\kﬁ_:}% I\/E{p HYL ETH%@N%%% %WW EN-2-

YL]MEEWL&B’R PAN 1A 2H CH ROM EN-2- YL] METHYL} P
-% FﬂLI\(IJd)HN) E I\@THYLSULFONYL) 2 .3-DIHYDRO-1,4-BENZODIOXIN-
THYLSULFONYL) - 3, 4- DI HYDRO- 2H- CHROVEN
2- Y'-] QT - AM NE:

I\NH'{QH\S.) N({I'RTFKLNERG)MSUJEF{G]‘)BULFE)MYDLW\GBRWR@N

BENZD K MR P AN AINE o by crirowt Ene 2. 30

vanwefits slergpisnErs-Hpnany mixture of its stereoisomers, or an N-oxide
theredY UEE%T-M@&&J f@%&%@%@%\%ih&e& DI HYDRO- 2H- CHROM

“ {e[ QreerefersoLsroRediment e rpmpREnd af digavention is

2S Y17 WEE FMYL STHANAIY NE2, BB IHY DRO-1 MEBEIZAZDDIOXIN-2-
YL]M%%E%@‘%ERO’OéAR | ARRRS: 2+ CH ROV EN- 2- YL] METHYL} AZETI

2aMEDHE sterédiZonBETblYASUNTIINML DF B SteDbOROREFS idr @HROMdxXIde

theree 2 phel el ieplV e Chptp bt gt (erny 800

Linathind sirthepmorenameierted- erppedimentitize campremef thepipmexion is
Lt sl) HSFEUORC{WZ ME/EHWS@JAFONYL -2.3-DIHYDRO-1,4

BEN @,Eﬁ_]ﬂ 2 GROEN. 2 YU VETHYLL P PERI

3aﬁymmré¢|§omu§wa@dmw i%s dtebddiydRers) idr GriRDdxide
there‘?tf-?{’[ ?ﬁh%?&%i@%%%ée@%%?ﬂ&w?t 2, 3- DI HYDRO- 1, 4- BE
NDCDFaDxtMNfurther more preferred embodiment the compound of the invention is
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}ETHANAMINE;
any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide
thereof, or a pharmaceutically acceptable salt thereof.
Any combination of two or more of the embodiments as described above is
considered within the scope of the present invention.

Definition of Substituents

In the context of this invention C4-Cs alkyl means a straight chain or branched
chain of one to five carbon atoms, including but not limited to, methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, neo-pentyl.

Cs-Cs cycloalkyl designates a cyclic alkyl group containing of from three to six
carbon atoms, including cyclopropyl, cyclobutyl and cyclopentyl.

The term “allyl” refers to the group -CH2-CH=CHo>.
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2- YL] METHYL} MORPHOLI NE; or
N-({(2S)-7-[ ( TRI FLUOROVETHYL) SULFONYL] - 2, 3- DI HYDRO- 1, 4
wo 2009/180MZODI OXI N- 2- YL} I\/ETHYL) PROPAN- 2- AM NE; paWEP£009/055137

its stereoi soners or any m 3gure of its stereoisoners,

or an N-oxide thereof, phar maceutical |y

accept abl e sal t In anot her furth re .

Fares shcwRntr et rﬁeycélamrr&%?ﬂ%'maf lepsheiepitragen atom
includs- ol ex&nple, CMERbiSItedr @Y doetiding; Pl idyliReE 1pideBENE @ndOXI
morp@@ﬁe 15 YL] METHYL} - PROPAN- 1- AM NE; any of its
eoi soners or any mxture of its stereoi soners, or
an N-oxide thereof, or a pharmaceutically acceptable

Pharmaédutidafy 2.k t'aBIé‘SéItPérd further nore preferred

of the invention is

NI e chenical cpmmRand. qumeswnmye proyiggdiiyopey form suitable
for théZ%t&m@ﬂ|%&oﬁ%ﬁﬂﬁﬁoﬁﬁ%ﬁ\ﬂ%é\lﬁhaﬁﬁycmmtlﬁ (i.e.

physigiSiGaBul dereraiar salS. d bre o Prasrblpics P rcissmiaaf eompound
of thesavénttdmereof . In a fourth further nore preferred

NEFR D AT e S FEET00 Stk elger withpu
limitathen, BEADODHOKICNAOrg7njVETHYIGRTHARIAMARE onesaftscfudhtas the hydro-
chlori@é eth%‘?iﬁ%’&b?m@é tﬁ?BhltF&tét Weep@rﬁh!otrﬁesﬁh%r ;ﬁ%s‘b‘h’é‘ﬁé S’ch%‘éblphate

hereo or a § armaceut i cal acce
8

the fogfﬁﬁﬁe e Peslate. ARG aeBhBlen it %PQSPGW%P%%W@S&LPW@@ the
benzat®oerg@mMiamae, tes citrate dh@embtdnate, theRpiadRt€dheifuimarate, the

th f.t Ll 30, De {
anterf 17 Bl e ATSE g B e BRI, B et e
methar deyilphoeaits, the siapathgeneBasutplonabe ahe pidhalsteaihre sdliaytete, the
sorbaté tﬁé %’F‘ea‘??{]eb% Qﬁ&fﬁate' fl"@ ﬂépt‘rélg ttoﬂfétge b@hb%@g%fé Iand the
like. S\iuquq}qs may gtf9wme¢1bp5¢}ﬁé§qdures p@ﬁthOw ggmrgped |35he art.

%@I ér‘ﬁ(d?é Q@érké{é od8IRd %gt \?ﬁICﬁlrﬁW lnb?bé'clSMé|d@|‘élil|l§?harmaceutlcalIy
acceriRBE AN PR e bhROBS Prcgen eb el sPaaeby &t Shemetiatepa
obtairieg & chalnigal'conepeursl diothehevegttionmandit® phEirtattutid@ly acceptable

. 1 07 PCT/EP211119 /115 51 3 7 15 Four- to
acid %q%{%%%ag red heterocyclic rings conprising at |east

oEnampte&xg‘mhemmneuiicrailmaﬂmeptabl@gahmi@ saltsiof achemical compound
of the |hVér§t§1‘#1 |helud§0@;;[hguﬂﬁmté)c)6nr thd dbdim ?r‘u%ﬁbfa%b{b‘?n atﬁiﬁ calcium, the

maceut | cal Iy Acce

magn@ﬁ@m dhe ziwnpralmyniuphdhe htrwm» @Wn@etn@f ly§iniEa, arni the
ammaHIymf HltMapdith@nke, offPEndMiral BbRPEEAd BHAINGEREIA BBhtaining an
anlonl% groupI §u£r?rcg¥sor|n8%|aﬂs méi/hger or?neeu I)?S}oc\éd&res well known and
described in the art.

In the context of this invention the “onium salts” of N-containing compounds are
also contemplated as pharmaceutically acceptable salts. Preferred “onium salts”
include the alkyl-onium salts, the cycloalkyl-onium salts, and the cycloalkylalkyl-onium
salts.

Examples of pre- or prodrug forms of the chemical compound of the invention
include examples of suitable prodrugs of the substances according to the invention
include compounds modified at one or more reactive or derivatizable groups of the
parent compound. Of particular interest are compounds modified at a carboxyl group, a
hydroxyl group, or an amino group. Examples of suitable derivatives are esters or
amides.
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physi ol ogi cal | y) acceptable salts, and pre- or prodrug

fornms of the chem cal conpound of the invention. 10
wdcxmopbsaer of pharmaceutical |y acceptabl e addi t PODEBRDY/E55137

include, without I|imtati og t he non-toxic inorganic

and organlc aC|d addi tion sdPts such as the hydr o-

ch) or t he drobrom de, the nitrate, L
© D@ khGirigal ComRbUBAY e /enting G bipravideq jdissoluble or
indissolubi@f@ms togetieetvitrea phhenacsutitially atbeptableasdiedre suichas water,

etnandf B EES thR ORSbBnis Wimet g AneL o8 FlgPRTTofra LUk go the

monohgdrgtet thetiydratee thg hewminydsatet the Iriaydeate, theHetratydrates and the

t 0
like. Ih ﬁ%n@ﬁil,ﬁt{ﬁ%a sésr%lﬂg T gﬁéaﬁ%nélﬁfgdp'%lﬁa I'grftgb%gé’élﬁble forms
forth%@“f%&ﬂeﬁt@th'ﬁh@e@'@ﬂbate the stearate, the succinate,
the tartrate, the tol uene-p-sul phonate, and the 1iKke.
ﬁuch salts may be formed by procedures well known and

ed in the art. O her acids such as oxalic acid,

whiwilhberppnediated mothesdekitidd pm érerad ehat theldoynpddds of the

preseﬂ?ﬁ}%ﬁﬂgﬁ ﬁlaﬁ{%}' stqﬁ oﬁ‘rfeerEH stePecL%kﬁn@Flgpc?rWst ! |%lu9ﬁr]gs@rjwérﬁlomers,

Steri

a chem ca
diastereamermar ois-trans-isanens.i on and its phar maceutical ly
a‘Fﬁ@W\%‘nSn i F&’esagﬂjb&ér?&oﬁ?éré an Baures thereof including
har maceuti cally acceptable cationic salts of

racenyf anxUaeS-conpound of the invention include, WIthOUt
| Rﬁbér&iﬁd formstdae soisemed iR m@tm&euamtuﬁdmscw A methods

and tgqtfgfes, LY B babaBiie e ehAdnelk Botoubfs Srelyging

enantsaheric etermdwiatesks, - infthe casethe admpoupdbeigd chinal acid - by use

of an bg}f?élfy' éﬂflv%%lﬂbnéﬁ'@bﬁ‘é‘ratlﬁg tRe 'dfas%r%ﬁﬁq(réu F&o?\?é&i Nt By

treatr’r@mid/yltrb@@ acigl. ﬁﬁ‘@thﬁrtmeuhﬁdtfﬁ@r@h'ﬂ@g(fa(iﬂmatﬁs tpribe eptiea
antlpdd& is %’séﬂ*u‘b@htcﬁ ror%td‘gi;ﬁﬁw 8h %'n%tfé@ﬂ?@tw&%aﬁffﬁ Rag@mic

compggp$§09 &e&%g%@%v%ﬁﬁlcﬁm %Lgel ;Cq%b \églg fqi@elr op%cal antipodes,
e.g., & kytticoal ummhsemontdf@wdl -qérkstesy mandesstes sor camilptidre

ium salts. Exanples of pre- or
sulphéﬁtg?%a@/to? %g?p?%he chem cal compound of the
i hheehemical icooipodededtipg present ivientibh engyr aldo bgsesdlved by the

formaEuBﬁ o'?*dl@ ij%fr%%ﬁfo%%rlﬁ/ r‘e%cfl&‘? of fl’w\éeéHér%al gbﬁnb&%déj& the

react
preseqb MVGRHPD #iNen PRIy Aetivh achees catmyliuRgid sch as that derived

from @Qﬁl(glﬂh@hyldﬁrﬁrﬁ@% aFe) @ﬂeﬁwg%ﬁwmd) & @fc@hpBanic acid or by

the fofafh bt d%’ﬁ?%rgp”ff‘&ﬂpé%gé? UlestBcih o he P SRicd SfRpound of

the presedieisyeMdr2al/ab3qitieal pPeliereiididormateorihe 3ké. 16
iTH\S ‘flgﬁg' M }ho%%%?%ﬁ‘e%glv‘iﬁ h'e ;ﬁﬂ:%\ e? RPS k%\?fﬁ'irgﬂge art.

|ssol u e or Ssol orns er W

Such pretheds npludsalhioge gleseriiped by ngue@ dt CQU@fh‘\ a& Wikare$ in
“Enarfiohfét8! Raé&Hatdie ahd‘?@eso%tﬁﬁ%’ UJHh% \?\mrérg%gﬂﬁs/orf’s“ Néw York (1981).

drat e,
dPRYER|AGVE OB N0 b?r%eP@reﬁ'JEﬁrHto@t'C@|h%Ctlve Sta"tlng
materigér ahydrate, and the 5 like. In general, the
di ssol uble forns are consi dered equivalent to
i ndi ssol ubl e forns
N-oxides

In the context of this invention an N-oxide designates an oxide derivative of a
tertiary amine, including a nitrogen atom of an aromatic N-heterocyclic compound, a
non-aromatic N-heterocyclic compounds, a trialkylamine and a trialkenylamine. For
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for the purposes of this invention. Steric Isonmers It
w Il be appreciated by those skilled in the art that
wo bmoassrpounds of the 10 present invention mayPEWEB1009/055137
different stereoisoneric forns - including
enantiomers, diastereomers!ér cis-trans-isoners. The

n |ncludes al | such 1 sSoners an xt ur es
exampliu g NPHER Gl SOTRaHnS A AT RarOATRan b The  HESaawticin-2,
-3 or Beylrdszviatieel i nto the optical antipodes by known

CREdHiEs of e SR SR i ol MaphedFERRb Pbtibion of the

correspansiingditrages)base usingatdesveniianal baidizing egadt $ginas hydrogen
peroxﬁ?el ihﬁbgi)‘?éé’encebé‘f a8cid YichBsARidtie aldd a@ﬁ/ ?%H ﬂé‘?m}Perature or

he di astereoneric, reso
by reiilqt@ﬂt\lﬁlﬁhﬁ mracﬁd sHchE@seragRiioreid ina f%’ﬂaw@rsql‘é&fm €9ng

dichlorés @RS etﬁw ackhie BPhictR) acefdte podiaschirofitEter dieBldromethane
gﬁlﬁmato yg%n% on_an optical active matrix. Racem c 20
with 3 é& RE #t@ésent invention can thus be
resolved into their optical antipodes, e.g., by

Labeﬁé’gﬁgbjnga%dgr ystallisation of D0 or L- (tart rat es,

Fes, or canphor- sul phonate) salts for exanple
Thee eaarosads ©b o IvEBtieN maydereeei themlapeliashomeyabelled

form. & &?ntéﬁ?ts&" tH%qnpé(nﬂd?\ethefIQl?]em Ctgﬂnﬁ(f)ur?ﬁ AS4 Sﬁégﬁ‘?ﬁérﬁ aé[oms

am des ){ reaction of ound
replaghoelRAl ARdRVINchan Mg Maps PEHIasy beriterent kpgythe atomic
mass@ifrﬁée@hUMbéﬁu@éllbeuﬁ@ it haturéleThe/rbelifig WM &How @rasf glantitative
d tecﬁ ﬁl a,II ani ne rﬁq-f) or (-) phenylglycine, (+) or (-
© %’Frf)’ gﬂ ACompR the formati on of diastereoneric
cahétatslled mmpmmml afitheinvieméon meay balusetuinpe uiregrafstic tools,

radio Elﬁﬁor O?gﬁwar}ltbﬂﬁg%pﬁﬂ% ol \}atFIOES (?Q%H&"ﬁ':lrﬂe b5 V&nd for in vivo

I ke ona ods or the
recept@¥daiaging t he optical isomers are known in the art.

3PhSumit eBtiSGASr b%bqﬁﬁeﬁtlﬂiﬁsﬁre@%ﬂ/' d@ﬁ\@alﬁy al ﬁé%a‘é?éné ’radlo-

nUClidRuRsy I8 B0 OB GO L e oy Hale s g §oage. In the
contesapd thial inastioretheaspiomudide apreferablysepatpa freth fid ¢deuterium), °H

tih cals-~aai V1e1 stz 1123 erials. 35 N-oxides In the
(tnhurﬁ@ Xt Cgf P%ggmgltf-l N- oxi de designates an

oYheI @hasmakmethm‘l f@f dateqtlegtthaiqbdad nggmenel theiprgsent invention
may tﬂé éél@&%@ f?drﬁrpd% @ﬂEﬁ{W ”I'PI ¢ QE%%@T{IFE‘@ S%Q?QWBWImaglng

eterocyc

Comﬁl#tﬁ?(éITQmQ%@F?@’ @EEQTQ rMﬁgfk%tH»‘yRQWrFﬁf‘wF%@equCOW (MRS),
Magn%ﬂ@@ie%%ﬁéﬁ&e FedgiRGAMRIY arldLlEBmplitéd Axial X- r%ya!mh@gram§ (CAT),
e

orcombw()m&%?ﬂ{;onpound containing a pyridyl

-3 or -4-yl derivative. N—OXIdeS of
t he conpounds of the invention may be prepared by

Meth8éé%?t|5r8 %tlér{]e correspondi ng nitrogen base using a
conventl OX|d|Z|2% agent such as hydrogen 5

th@)@hGEﬂl%ﬁ conmpapingds @ tee tiveaiorasiay keiprepaseddytdoaventional

methéd for @hefiicdtsHMMe8R, EYTRESSH HESorib’d in the working examples. The
starting materials for the processes described in the present application are known or
may readily be prepared by conventional methods from commercially available
chemicals.

Also one compound of the invention can be converted to another compound of
the invention using conventional methods.

The end products of the reactions described herein may be isolated by
conventional techniques, e.g. by extraction, crystallisation, distillation, chromatography,
etc.
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20

by reaction with a peracid such as peracetic acid in a

sui tabl e solvent, e.g. dichloronethane, ethyl acetate
wopooseshyl acetate, or in chlor oform or di chl oporeLivesessiz7

wi t h 3-chl or oper oxybenzoi c ag 10 Label | ed Conpounds

The conpounds of the i nvent i'8n nay be used in their

| abel | ed unl abel led form the context. of this

| B ons o leqd B0 artER apBHsiRd AhAT BT S5 Ohisa caffnds of

the invepliacdarbyltenadt@mahd\in Bgmanocdagions, Mass convemieat manner - the

naivi2bosSesyfaS Meribh b7 RbOLE malhas aRoMERs sl itent
order caraahor thet indiyidues r@kmtl@osirm]y be peafodmed @ diffedentidtege in the overall
route &P@%h‘eﬁ%&l%ﬁ?&%ﬁaﬂngl o r‘Pi@d nRBFERAE Hteﬁﬁ’edlates to

ostrc tool ers, nitoring a
thosel%SOQﬁﬁQ%Qe@'rﬁzﬁf@@WEh ﬁéiaﬁB%ar %ﬁ?&t'%} in vivo
receptor i magi ng. The | abelled isoner of the invention
Biol Bref l'éﬂ contains at |east one radio 20 nuclide as a
10lo tron emtting radionuclides are all
céhe rty;tad:asphfaonnauslagmal effe¢tbavhiclvateegharattdristis for dopaminergic

stabil %Eﬁs‘?@éeuz?rg rrfcﬁg §e%§th?&k@r o ﬁohénﬂ{%fneﬁfgg!a%qﬁ% 5%%%%#%8 m

ascermmdonmmerglnd)rmstlorm@f ihieyvrounalian brain. fTdvs gen betiliusjrated by
meashhﬁ%?ﬁéﬁér‘\% Y98 erRical PRBIJRSSS Bt bfeﬂH W’*Fh' th ch%?é(ct@ﬁstlc

om Position Em ssion Tono
featurgs g doPPAURS ANTagRRIStey ©-85PTEHEIISLACTaNE a&wﬁyc ipidefs of
dopammbtaboﬂmmp@s Sme@hy@rsﬁ@puerww%%)enc M@ OPRAC) in the

strlatufgrsrﬁ g\i:pﬁ Inr?ﬁ ge r{)BUg&Q%f"g%étﬁﬁgrp@' albl%q ﬂ{vﬂng%fS in the

rangeRnfe’iﬁﬂé(Dﬁ)%rof&@n’ﬂ'rbé chem cal conpounds of the invention
r 'gb%, F cal
synP Selﬂgaet% &qné)(%ose scr o %EES%HETa%r@ﬁ"
exanpl es. The starting materi al s for t he processes

Tabled¢8|§§tirh9t@dl EDLNR IR Heréd HCOOPAT 73,8-diRgIBxpsheriitetic

repared by .conventi nal thods fro
acid) [ aupL s eI Slar EXHRMIC SHERETON ofdos aimRpd. For methods

and statisticalrehl@flatidrs sere/mtemmmbts.convert ed to anot her
conpound of the invention using conventional nethods.
The end preduets—of—thereactions—deseri-bedheretrn nmay
be i sol Jat ed lﬁxampm‘sentl onal techni cﬁlagi,,DePg,c*by
extractijon, crystallisation, distillat g}p
chromat pgr aphy, etc. WD 2009/ 13310MPRYKEP211119 /115
51 3 7 [I8 Persons sKifted in ghe art_ will appredgi ate
that, in order to obtain conpolnds ot/ the invent|ion
in an alternag, =z -and in song occgspo nor e
conveni ¢nt n%)ér?\eﬁ?pl? 2tahe i ndi vijdual Drgocr:@s st eps
menti oneéd herei nbefore may be perforged in a difflerent
order, and/or the individual reactio may be
performed at BEkahigednt stage in the (6ve8a)l

12
Example 7 (8.9-21)

29
Example 16 (24-38)

Example 19 <3.7
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perfornmed upon different internediates to those
was®oasaved hereinbefore with a particul ar reaeti/BP009/055137

Bi ol ogi cal Activity The typical pharmacol ogi cal

effects which are characterl1 tic for dopam nergic 10

stabili in
i nal BExamplest the ascendi nERBROPAGTq

the ter
projections of the nammlian brain. Tﬂbﬁ an be
illustrated by neasuring of change E ocheni gal
indices[in the brain with the characéﬁn stic fedtures
of dopam ne antagonists, e.g. produci'ng increaseg in
concent rat i orfExapdple @dpani ne nmefabol i(6eB8A)ch as
3, 4- di hydroxyphenyl-aceticacig¢(DORPACinthe 15
striatum The typical increase(in DORAC |evels
(striatum possible to achievelis in the range df
350- 4006 of &K@ 23Repr esent at i ve (dnbdunds of |t he
i nventi O are shiowm 1T Taple 1. Tapble 1. Estimated
ED50 val ues on increase of DOPAC

(TBhécdhiMh@é)él@b@Whg’iﬁfﬂwl reaantaﬁv&)tldrnpéés@sr;@bpamme-

moduEingdhite e EnsEii J3ey 2Rl P phaim &huioa] Eihnesitions are usefu
in treatewy nureemusl aeswad| hesitosis siys Emp ldesordES o NG botl pdyghiatric and

neurojdjcalffsors &%, PRMayan. he pafboihds Botiei piqimaddlical

comp@sltlgaamﬂye@e E580 IrDiDe, treatment b (NG diserderevegrgitee gopaminergic
systeﬁﬁs%y%f@?ctloﬁéi dleddtet 68 iddirdcl fduddye conpounds

SR GP e EraRoSRI 0o Sy A el ioh can Be used to
improRé &l fees bt p@ck@@lﬁp@&jlmdm@sm&epum@bnd lsBhizoplitanifgrm and
blpola[%ﬁeprﬁggsfcé:ﬁe \g/tfa | as d;(ﬁé\lll‘(]) ucedypssty%ﬁ]of]I iC alsoroeers Ia'trr(])%lech ps%/choses
and hallucinoses and non-iatrogenic psychoses and hallucinoses may also be treated.

In a preferred embodiment the disease, disorder or condition contemplated
according to the invention is a form of psychosis, in particular schizophrenia, a
schizophreniform disorder, a bipolar disorder, or a drug induced psychotic disorder.

Mood and anxiety disorders, depression and obsessive-compulsive disease
may also be treated with the compounds and compositions according to the invention.

Compounds with modulating effects on dopaminergic systems may also be
used to improve motor and cognitive functions and in the treatment of emotional
disturbances related to ageing, neurodegenerative (e.g. dementia and age-related
cognitive impairment) and developmental disorders (such as Autism spectrum
disorders, ADHD, Cerebral Palsy, Gilles de la Tourette’s syndrome) as well as after
brain injury. Such brain injury may be induced by traumatic, inflammatory, infectious,
neoplastic, vascular, hypoxic or metabolic causes or by toxic reactions to exogenous
chemicals, wherein the exogenous chemicals are selected from the group consisting of
substances of abuse, pharmaceutical compounds and environmental toxins.

The compounds and pharmaceutical compositions according to the invention
may also be used in behavioural disorders usually first diagnosed in infancy,
childhood, or adolescence as well as in impulse control disorders.

They can also be used for treating substance abuse disorders as well as
disorders characterized by misuse of food. They are further useful for treatment of a
condition selected from the group consisting of sleep disorders, sexual disorders,
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and their pharmaceutical conpositions may be used in
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systemis dysfunctional due_to direct or indirect
causes The conpounds and c8Rposi ti ons according to

eatlngbg ggé Ié)qﬁn@gagnﬁgegaﬁ&%ﬂiﬂ y ?\égaw%l iln cfo%q%ns characterized
by mcﬂ:éii&étbﬂimsenlef‘tme and 10 Dbi poI ar disorders as well as

LSRR P 3 AR e

pharniaddulica hesregositignsatosinfseve rrmteldand meter fonetias inddarkinson’s
dlseaEéTbéHH Fﬁ%taté@ afli ﬁ&gﬁ:?m s?hc‘ﬁ%ﬁr@f d%kuﬁ@éﬁgé‘(ﬂn%d ing L.DOPA

enpl at ed acc nvention i's
mducg@pyg@gpglas ﬁng)gwm@@saﬂ' he¥ maYbpleP &6 esedto amellorate tics and

tremo‘ﬁ@humékﬁtem éf@é‘ MeHed0edehiey mdy ROLSEd 8 BMEUE pairPih ddnditions
uce @g?échotl c,disorder. 15 Mbod and anxiety

charag eg%pgé} YSNCIeaSPE LUHSHe IHIF- obsessi ve- conpul si ve di sease
maeyacan als be aste th thiettredthrent ofrplontidgtoatsddisease and other

moveﬁ%{f({q%%otrﬂi Sasa\%ﬁ’%g éﬁlﬁ/etrﬁeﬁtgngsp%@]}éﬁe{'eﬁlﬂ@ed bg‘amniéj ri—'@léstless legs

and relptasl ¢isongessl as (WQ”rﬁ:& @a@omswnamalsedzﬁﬁreateé wnﬂh@@m@a@nds

mcluo%@dadc%rc‘illﬂg tb e2iWeRtio®f ermotional disturbances
neur ode ener at i Veﬁ‘%‘ﬁ'?g denenti a

eln
ah@e g@glgogpgg g[bgn'@@@ﬁ‘p@ %lqahﬁgmp s gggording to the present
inventi®y eh e perrsed fofl treotrdgthser(t D AiizRsmer s idisvaspeastirelated dementia
disordl 80" ders, ADHD, Cerebral Palsy, Glles de |la
Brette's syndrone) as well as after brain injury.
Stibé effeaisroficompoundsyofiiiee imentied dnyspaoné@amaxdlsdpcomotion are
showh ™ ragigeg ory, infectious, neoplastic, vascular,
hypoxi'c or netabolic causes or by toxic reactions to
exogenous chemnmicals, wherein the exogenous chem cal s

argbRes eEﬂf&fis bf @(‘S‘ﬁﬂbb@nﬁé ok !h‘é'}ﬁ‘e’ééhﬂﬁvéﬁtlo?fﬁon Locomotor activity

subst ances_of abuse, pharmaceut cal ounds an
in GRS TEnTE a1 B S eTe AR ONR Ao TR MIalS i asiptely after
drug adrmpdstrdtioprencilocomdtargadtivity heasi retzerrdeddo_r 60myinatesqcbents/60 min
+43EMﬁed i n behavioural disorders usually first diagnosed
- i nfancy, childhood, or adol escence as well as in

i mpul se control disorders. They can al so be used for

eatd ng substanc hils §i g ag I 30
Ega U'8ers char acte? 9~8?b ?rﬁ jek%of f1\§eo‘6‘l."°$ﬁ(gy 3pdimolkg
further useful for9%9URy pent of a  cdndition selected
fromthe group conststing of steep difsorders, —sexual

di sorders, WO 2009/133107 PCT/EP211119 /115 51 8 7 20

' di sorders f&ﬁﬁitc d heada and of
E%%Hr%glzn condi ti gns Char dctog?lgzed bycllbﬁﬁpeased 9?527
muscul ar tone. Neux 882gi ¢al1557i cati grsgbhcl ude| khes59

e nf t ho cohpol nr*lc andlt haot r nharnmmecaoiiti ~al
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

conpositions to ijnmprove nental and nmotor function in
Parki nson's 5 dilsease, and_in rel ated parki nsonian
Exomi@®res, dyski et s’ (i 1OR94i ng L- DSFL3i nduced 6830
dyski nesi as) and |dysyegi as.geey nmay |al sppépe used 1o0®
aneliorate tics and trenor of different origins
Mor eover, they ney be used to relieve pain in
conditions characterized by increased nuscle tone.
Expepledn al so be (3B i n | {7985t r eat mentd460 Hunt i NGBk’ s

di sease and other|, 1415 | 656 +734 +780

Example 16 11694 13645 11807 18642
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conmpounds i ncl ud

conpounds and their pharmac
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utical

ed accordi

e i nvention.
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The

accorulng 10 [ne
Rleeat nent of
g:lemant! a 15 disor

Table 2. Table 2.

pLeseril

Aonkphe

Fnvention

S-& Hmaldet e

apotlp The effects of

it aneous

Loconption are

dr! pmpiked

conpounds
shaown

an be usedifor

33 pymol/kg
of t he

P21 ett g

¢ 26 t he

+ 2454

—033Q:10n”pounc
on Loconotor activifty 20 in
The aninals were placed in the
mredi ate¢ly after drlug adm nistration

and | oconotor act|ivity was recorded flor 60 m nutes

Exemipi 9660 m n  |SEY2 ExanpBe Contrqdl31917 prol | k9341
prol / kg 33 pnol | Kg group Exanpl e 2 10344 10728| 10346
11427 + 832 + 1557731857/ b50 ExadpP® 3 87161087

oY/s bosU 1L/71Y 69U Z1Isb [Zo I:X&rT'pI e[/ oobs /YUp 5409

present invention
drug- nai ve rats.
notility neters i

3334 +1112 +656 |+734 +780 Exanple 16 11694 13645
642 WO 200&3?@31( / EP211] 115 51
E%%ﬁ@an'gl e Contral m?ﬁ g 11 pnol kg 33 pmol /A'EO

group 2724 + 330k 43&525;%129@4 Exqrpbd! 19 7422 767523

21 04 1024 ! 71721 07 ! 27N ol 21 cCN
ODLIL 1LJIOU T T oL [oJoN| RS A A

12080 8930 4430 12331 631 779722144 955770022

1386
7700 npl e 23 21 1284 47 1039 ef f ect f
Ex3 %égs of the |i éi#?. orf 1J?r§14t2he incri’e?aér‘gi n a:tti@q?&/
[ nduced by di rect or indirect dopam nergic agonists,
i .e. d-anphetam ne and congeners are shown in Table
3The effeblseofIonfidurncisofdiie comgmtionds tbe indreape asadtivity induced by
[
direct d?\fﬁéi\@dg?g&gpﬂ %%Fégdhrlrgttghg%gd‘ g Se{f‘é?mnse{%cbgf&ﬂgeners are shown
in Tab,lﬁl?cul ations see the enclosed

O.II}JI €——Z1= JJ\JU

Table 3. Effects of compounds of the present invention on reduction of amphetamine-
induced hyper-locomotion. For methods and statistical calculations see the enclosed
tests.

Example EDso
pmol/kg
9.6
Example 3
(4.0-17)
3.4
Example 19
(2.1-4.5)
21
Example 21
(12-29)
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tests. Exanple ED50 pnol/kg 9.6 Exanple 3 (4.0-17)

3.4 Exanple 19 (2.1-4.5) 21 Exanple 21 (12-29) 10 WO
w@oM9M3538107 PCT/ EP211119 /115 51 3 7 22 PCT/EP2009/055137

Phar maceuti cal Conpositions_|Ln another aspect the

i nvention provides novel phg?naceutlcal conposi tions

a therapeutically effective anount of the
Pha"@ﬁgﬁpbﬁ?{ge {i 8? the invention. 5 The present
i rwalrtithemaaﬁcmthslrtvenpdjmprmﬂ@eﬁ howd| phanpaselticahsompositions

compiRB HePhrelen BRGNS Bl oftoB BRFLea ROy the

inventonl i nor gani ¢ aci ds can be enpl oyed to form non-toxic

PiRE liGRINtYN r8e 2l tﬂga%:egtléﬂciﬁo 'Pﬁ%t?@'lstcarﬁfmsmg the

t he ounds accor nventi o
compgengs QEI prgﬁe@tdnygnt@n eRd tB@'ﬁ}h‘é@h@ér egting ﬁ:é\'%ﬂ@é?ﬁrs Both

orgari@é(ﬁ@trid?@amlﬁcécwéecérh@é@nfr:%y&ﬂtd/\foh’ﬂ nkf-toxic pharmaceutlcally
accediaRb b A AER0cHHAE Bt SitnbeiAds BrcoiBadhe Mention. Sutable
acid adalition saltsgofahe coppouthda of thal pregendinvieatiomiretideotnosayformed with
pharrﬁéc?‘egjl’ﬂ@?f?géb%%ept?ngké%hte%gﬁ aléstﬁgst% Rwé‘r@%hlaﬁta%to@etﬁ% %harmaceutical

pro arnaceuti ca aration or
compeagiiPniconisingna @omwnsra@@arcamg tmihe lsMentlmﬁwaﬂs;@gomprlse

subst?ﬁ@eé"@ééd fﬂ‘%‘é’f‘ltét@ tﬁ@%%cﬁm‘%h'df &k bﬁarnﬁék%lﬁl"cbl ﬁr‘é%a@bbn or the

I nst ance ar maceuti cal IX accep | e J uvant

adminiSr g &) \BRPTOBAGH BSer U] HasSIBNGESATON B K QAL Peapie skilled i

the artt hAd eeapfaintkstancs be Phasmbeetiticallpraeseptabley@i0vams, darriers and
ormally be adm nistered orally, rectally, nasally or

presef)\ﬂ)atwﬁjsectl on, in the formof pharmaceuti cal
pinegimice |poarS|ceoﬂ1H tanpoundseacairding torige edesamt ireiention will

norm&fy e LlfniSR%&d BFa ally: fec"[’aan)‘ﬂfagﬁi Sucwméégfﬁﬂcgn%% rfi of

oXi c, acid a
phar ieal ranepaéathnacqommlsir&@m@lvermgnﬂdﬂmteega$a freenbase or

as a pﬂﬁa‘?ﬁ%‘céhtu@é]ly%dc@p?ad@ﬁbﬁﬂ@ﬁét é&é'a'dﬂltloﬁcé?ﬁﬂoééah 8s the

i er € carr olid, sem so
hydrophlgicg, (selr Seatale O aLanTae SelanassoRBlen pEia SBammppeutically
accemabietdatrmlére Thetoaeder af berdlsOIRPseynissilododnt liqefid preparation. Usually

the acg %gagﬁiérfcg’rwig :Eg%gptgl?qe g%{g/\'/qceﬂ (gﬁ O%’g:t Wrbyowgig%? gf ?hoeo/&%\()aration,
more specifically between 0.5 and 20% by a weight for preparations intended for
injection and between 0.2 and 50% by weight for preparations suitable for oral
administration.

To produce pharmaceutical preparations containing the compound according to
the invention in the form of dosage units for oral application, the selected compound
may be mixed with a solid excipient, e.g. lactose, saccharose, sorbitol, mannitol,
starches such as potato starch, corn starch or amylopectin, cellulose derivatives, a
binder such as gelatine or polyvinyl-pyrrolidine, and a lubricant such as magnesium
stearate, calcium stearate, polyethylene glycol, waxes, paraffin, and the like, and then
compressed into tablets. If coated tablets are required, the cores (prepared as
described above) may be coated with a concentrated sugar solution which may contain
e.g. gum arabic, gelatine, talcum, titanium dioxide, and the like. Alternatively, the tablet
can be coated with a polymer known to the man skilled in the art, dissolved in a readily
volatile organic solvent or mixture of organic solvents. Dyestuffs may be added to
these coatings in order to readily distinguish between tablets containing different active
substances or different amounts of the active compound.
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i njection and between 0.2 and 50% by wei ght for
preparations suitable for oral 25 adm nistration. To

wer@dusraophar maceuti cal preparations contai ni ngct/le2009/055137
conmpound according to the ipvention in the form of
dosage units for oral appliggtion, the sel ected

C und may. be nmixed with a soli excj.pient, e.d.
oo Berepar R ot Ghipliia cabsiiag, ins aElive Sihstaedimay be
admixadohitae.qu el vegetsbleraiiior pdyeathgleae giyool. Handl galetiie capsules may

contafifaralf 5ot A5 ¥fitsteecamolfies 2 MefllipHEy Bbiferts or
tabletrwgmdaciose, sacshamse, sordiol.umasnite steeshesdeygstiejaterstarch, corn
starcrg%%%r‘ri’lglsogggﬁﬁ)ﬁﬁcgmﬁg%% fg'teg\vat‘l?\]ﬂa% 4 Iét'ir@ﬁl@@ﬁqtﬁiﬁ@ Br semisolids of

, , , coated tablets are

the drug @y aifillechiate bpekoelptiepsPeslas: described above) may

bEx&®plcbihblet ang @apsiierfatrag atogaEuissD|8 forodranadtiniseation are
, gqont ailn e.g. gumarabic, gelatine, talcum titanium
givenheldWde, and the like. Alternatively, the tablet 35

can be coated with a polyner known to the man skilled
Tabldt] the art, dissolved in El‘ngﬁggi ¢y Vvolatile organic

solvent or m xture of organrPc solvents. Dyestuffs may
Compswinddded to these coatingdln order to readily

Lactodk $iH pgui sh bet ween t abl etgggcpmt ai ning di fferent
active substances or different anounts of the active

CroscagmseosRiSOsi™ 009/ 133107 PEWEP211119 /115 51 3 7 23

Maizd Stardtgastegpey @iy paiste{) sofa.2gel atine capsules, the

M actlvetsu stance nmay be aspl xed wwth e.g. a vegetable

agngpiumyp eﬁf}? et hyl ene gl ycol“~"“Hard gel ati ne capsul es nay

contain granul es of the active substance using either

Tabldtlje nmentioned excipients frﬂplt biitl ets e.g. lactose,
saccharose, sorbitol, nmanni ola, starches (e.g. potato

Compaxdch, corn 5 starch or &l opectin), cellul ose

Lactod8PH/ett ves or gel atine. Algprdiquids or sem solids of
t he n be filled into hard gel ati ne capsul es.

ru cg‘
CrosqamgpPe SefiUfhpl et and cags®l e fornul ations suitabl e
Maizd stargr al adm ni stration ar.0gi ven bel ow. 1o Tabl et |

t abl. oun 0 ose Ph. Eur 182.75
POWVW@Q’?@'%P?%&&G?%Z. la'ﬁ%/ai ze starch paste (5% w v
Magnpasineptezra® 15 Magnesi um si.@arate 3.0 Tablet 11

ng/ tabl et Conpound 50 Lactose Ph. Eur 223.75 20

Croscarnel | ose sodium 6.0 Mize starch 15.0
Tablebdllyvi nyl pyrrol i done (5% vng/taklate) 2. 25 Magnesi um

Compoupar ate 3.0 1.0

Lactose Ph.Eur 93.25
Croscarmellose sodium 4.0

Maize starch paste (5% w/v paste) 0.75
Magnesium stearate 1.0
Capsule mg/capsule
Compound 10

Lactose Ph.Eur 488.5
Magnesium 1.5

Dosage units for rectal application can be solutions or suspensions or can be
prepared in the form of suppositories comprising the active substance in a mixture with
a neutral fatty base, or gelatine rectal capsules comprising the active substance in
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25 Tablet 1l ng/tablet Conpound 1.0 Lactose Ph. Eur
93.25 Croscarnellose sodium4.0 Maize starch paste

wda 2fomsaopaste) 0.75 30 Magnesi um st ear at e 1.8CT/EP2009/055137
Capsul e ng/ capsul e Conpoung 10 Lactose Ph. Eur 488.5
35 Magnesium 1.5 Dosage uni ¢ for rectal application
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such H‘?}HH fogep%r‘éﬁé‘ﬁél;ﬁagl%rfté’ih PidHn dt§ %d%?lng%enlf’se salcharine and
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carbo%r]n@ghydﬁgilum%ﬁ ﬁlﬂﬁng'BgnaSSBU@r OtbeQ%@'Q'eéifﬁ)b@O\Q@@@ Bye man in
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prefer%lg%ﬂré E&ﬂczeg‘ﬁ |?),'1 ﬁg@ﬁg;ﬂlﬂ%ﬁ’% te 1n 0(}/10 by, weﬁ;[ht O'Ir'heostehsolutlons
may alse cprn@mnsg lstaﬂwlrtgaagmtsmlmrbuﬁetﬁ@gagen sahd mayheorfusniently
be pré\ﬁ&@@ﬁrﬁ&é\*no@%é turﬂf‘§m9¥$u!e§l $RE LB a@@f‘?d?ﬁlnﬁgtﬁa%hﬁg a patient

an aqueous ution of a water-sol ub

to be B’ﬁﬁﬁ%‘é’@ﬁ'@l Qeafqasfd"&@@@ﬁf%lt% agAreingfy sl I the 1
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the prsRRtRe APt b Seliveredlitt e TR LR el Ry, PRYaRt B°
suspeamsbmeydnoiaisiratios mhdy takieepl pee viade guimmp spray costaitterdiat is

squeé{%idt %@gy tﬂ_@ﬁgH%@ ?gg WJH ﬁérro% Q;{)}aglg)r@s&ﬁéhc?rmrom a

pressyrdzepqi cormtatrhaé o4 et netrizer, m%ﬁh@geﬁe @‘oﬁrswtaﬁle grorslant, e.g.,
dichlcr&dif Db ethb A8, tﬁkﬁhlb?éﬁlo%r‘n@ﬂﬁarfeh%l&%FBEé!MI%oFSethéﬁe td¥#oon

eset I n tlon del i ver orm.o
dioxidBigr giPgs LB BaudDRe GPMPOLEHS b eV ITaY ied B
admlrﬂ@tyerécakle Ptacpowder inhpleneither ay a:mﬁélgmdnmed bewdésin combination

it CEHEBE S n g % L8Ry S0l ERERMO ) Froter,pume

spraycuraeapsaispoey saydisusingleror multirdasee Theedqsnaga rsa:y bakn:loetrolled
throug?rﬁ QR%IIJ@%%t dEliers a rﬂbﬁé‘u%ﬁ%ﬂr&h’t%f%??%ﬁr

or of  uor onet hane orotetrafl uoroet
chhe sampouads f e @Neﬁf'%maé/uﬁi'ﬁglbpeadé’@@'swﬂ@@ 'B@n%ﬁ'm%d

releasd fdrﬂﬁ@ldti@)\he%b%nfﬁﬁun@b%?e b@lea@é@aﬂtr@ @q@‘ijre@llrateato%ﬁlntaln
constgrat[\q\@wq{giq%g glgallaﬁ |\gpycfg ,%Is%q%lrgnggegl %rﬁqgtotgns gﬁl %osage forms
provideag shpplydsfa drugae thé Gody plueings predeterntimece perlqmiJ optime and thus
maint3R g dbvaE LT RPAGERAnGE 161 BRLEr ridBY 8 i@

sagée m r ol
conventional non controlled formulations. The compounds may also be formulated in

controlled release formulations in which release of the active compound is targeted.
For example, release of the compound may be limited to a specific region of the
digestive system through the pH sensitivity of the formulation. Such formulations are
well known to persons skilled in the art.

Further details on techniques for formulation and administration may be found in
the latest edition of Remington’s Pharmaceutical Sciences (Maack Publishing Co.,
Easton, PA).

Depending upon the disorder and patient to be treated and the route of
administration, the compositions may be administered at varying doses. The dosing
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chosell. BRsTdWeR, §YiBbaGR tdVePthH i MethBirafga oF froMi OY raf td N® mg per kg of

formyl ati,on. .Such fornulations.are . well known to ..
body it ner gay; it ar Tyidey dosa88 bt desitarh erbIgfRd in humans
for the rebtmenitsst disgadest Alibatatioalyatie dabaga Isvelas isanh tegt doserum

o i te i ' ; -
concd il b 8. 6% LA he FEMEEAATS Bgtanea
Easton, PA). Dependi ng upon the disorder and patient
to be treated and the r gy AMBELESAM nistration, the
conpositions may be administered at varying doses. The
dosi ng WO 2009/ 133107 PCT/EP211119 /115 51 3 7 25

wighé im}e?ﬂfﬁf@mﬂ?gﬂf"ﬁmf?f@i inethatex@mpiés be{oe«ng?rd 88 outlined below
. abDsorpapi i l. .an e r.eguen n route o . .
in Sofies 2P it i RE iy 6 R o Rtk AtbBe i e invention.

twice or three or nore tines daily. The conpounds of
Schefaﬁaif i nvention can be admnistered to subjects in
oses ranging from O.ZOﬁ ng to 500 ng pler kg of bodyI o
2 wei ght per day, althdiigh variations w 5 necegsarily
R dép%cr)f'ﬁ"‘%’lfg upon t a(;Sght + sze\ééﬁd condi ti opg L
subjzegfsﬁ’ei ng tredated, jde disease state bei
G' eat edrgéprﬁngt,&gt par G cular Youte of adninistratio
chosen. However, a dosage |@vel that is in the range o

of fromO0.1 ng to 10 ng per kg of body wei ght per
day, single or divided dosage is nost desirably

enpl oyed ip humans for tHeCavesement of \Jigeases. _,
Diffédbriter nat i ve e dosage '99¥80LI%s such t a ﬁer uﬁn
—IO*concentrn f between to AO-pMOf, R

transfogaatiprrund Ri's et &g ~ a%u&%ﬁ%pnﬁ'ﬁéhe invention is

further illustrated in the exanpl es bel ow and as
outlined below 15 in Schenes 1-4, which in no way are
intended to limt the scope of the invention. Schene
1R RRRRO O1l Acylation O+ O02. Fries A G
rearrangnent G OO




2 2 1. Conversionto RDfferent RIeaving group OR4
transformations I i O 2. Nucleophilic RLOR3 RO
wapstiztiot i on 20 25 30 V\D2009/ 133107 PCT/ EPRA1/ERSH09/055137
/115 51 37 26 Scheme 2 .0 OHO + OOA2 OA
R RR RO,,< ODfferent Ozﬁfferent OCA
rapsformations / OOH transformations R2Z R2 g~5 OA
Schefged o ONR3I G ONRR / ONR3 R R2 R2 Schene 3
' (P'dnsformatio R
i dus feaving
mb eophilic
heme 4 R2 ORz z

leferent

O\/{? Different
. _—
@[O’A transformations @[ lWOH transformations
R2
0] 0] 4

:LM/ I I N.pg3
N-g? G’ o) N-gs R' o) R

0] , )

R® R R

Scheme 3
R O
leferent + EO R
OEt
G1 O/A transformatlons
2 0 R3 1. Conversion to
R Various leaving group
|
R’ o 0.~ 'eductions o 0 O 2 Nudleophilic
o substitution
R
3
OOy
R’ o) R
Scheme 4
RA Q0 RA
m Reduction m Different
o — ™ o
G 0 G; O transformations R1 O~
(¢} (¢}
R2 1. Conversionto  R?
Reduction Ieavmg group m
R1 e} 0 2. Nucleophilic N R*

substitution
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Reduction Different tao G OO- G O ~

transformations RL OO- 0 0 0 R2 1. Conversion to R2
woreduasiion | eaving group R 3 Rl O 2. Nucl eophpdi/eErf8oshss5137

N~R substitution WO 2009/ 1%%107 PCT/ EP211119 /115 51

3 7 27 The substituents in4Schenes 1 - 4, are as

follows: z is a leaving group, GL is RL or a group

that can be transformed into RL, A is alkyl, hydrogen

oTha spbstitaehtsrig Swhetes 1 RY, a2 asRdllawsi 234 =leaviag group, G' is R’

or a gﬁﬁ%éﬁm@% *rgoi? D1°‘ |§|§%Wdrogen or a protecting group.

, 2,,43 IaGB(BN-dEfIN(EQi lGEDMYL} - PROPAN-1 - AM NE A mi xture

§1rret hyl sul fonyl ) -2, 3-di hydr o- 1, 4- benzodi oxi n-2-yl ] m
Exa"‘EFt'ﬂ 4- 10 net hyl benzenesul f onat e (0.4 g, 0.90 mml),

N-{[7-peT ¥ 118 NF ORI YLY- 218 DIRYO RGN 4 BENFODIeXINeay eIMETHE -
PRO%I&W& adiation at 120C for 30 mn. Purification
= olum (TEA/ MeOH) and on a small silica plug
( RCMxNeexdf [7-(imetrd/IsWioRyl;2, 3@ ydfbd ,4-benpediogis-2-ylimethyl 4-
metn IBEHEIoR bR e 18 4 e P B o fEsR-E3in€ TEmi) and AGN (3 mi)
was he@tq.hgnd@r miggowgye pBHation-at $30° Qw6 304min. Rurification g3 SCX-3

cqur’r{n5 EA?/R/lécm nd A FXREPsEica Plug (DOMIMEOH). Yield: 0.2 g, 90%. The
PR LEONYL) HYDRO-

am'an gB?QNZ é)i@ WQV%FW@WWE}dSWRﬁMSI%MQ@FW MeOH/Et;0.
M.p. 2R3OUIMS @f/z (rel. intensity, 70 eV) 285 (M+, 5), 256 (4), 207 (5), 73 (5), 72 (bp).
[(2S)-7-(nmethyl sul fonyl)-2, 3-di hydro-1, 4- benzodi oxi n-2
-yl ] methyl 4- 20 nethyl benzenesul f onat e (0.7 g, 1.8
Examptel2) , propan-l amine (1 mM) and ACN (3 m) was

- PR TS U QA2 & B DR RO LR 20 (IMETHYL-
PRO%NUhﬁl\/UMEormt ogr aphy ( Et OAc/ MeCH). Yield: 0.4 g, 73%
Tﬂ%ni&ﬂ]r@%f )erRHMEthlyRY, QG«B BWHR?H"@béﬁzcﬁﬁtbﬂn%aill]methyl 4-
ar cr ze8 7f r ogl % S
meth)( benze e,§y ﬂg@tﬁ( 7% §)m pmpang ar@@q ml) ang (3 ml) was
heated2indéb nfibrwavélrad@tion[«t]120%6 7ol 20 Ghih. PEvficaiion ¢h SCX-3 column
(TEARIEOHERD BBl EORIT ik bV BIPRRINTe QL o 04 9, 73%.
The amine was converted to the hydrochloric acid salt and crystallized from
MeOH/Et,0. M.p. 228°C. MS m/z (rel. intensity, 70 eV) 285 (M+, 3), 207 (4), 73 (5), 72
(bp), 70 (5). [a]= +67° (MeOH).

Example 3
N-{[(2S)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-YL]IMETHYL}-
PROPAN-1-AMINE

A mixture of [(2R)-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-yljmethyl 4-
methylbenzenesulfonate (0.4 g, 0.9 mmol), propan-1-amine (1 ml) and ACN (3 ml) was
heated under microwave radiation at 120°C for 20 min. Purification on SCX-3 column
(TEA/MeOH) and on a small silica plug (DCM/MeOH).Yield: 0.2 g, 90%. The amine
was converted to the hydrochloric acid salt and crystallized from MeOH/Et2O. M.p.
228°C. MS m/z (rel. intensity, 70 eV) 285 (M+, 2), 79 (3), 73 (5), 72 (bp), 70 (5). [a]= -
73° (MeOH).
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30 A mixture of
[(2R) - 7- (et hyl sul f onyl ) -2, 3-di hydro-1, 4- benzodi oxi n- 2
wo Ylopnstibyyl 4- net hyl benzenesul fonate (0.4 g, BCPEP2009/055137
mol ), propan-1l-anmine (1 mé and ACN (3 nml) was
heat ed under nicrowave radi &48i on at 120C for 20 nin.
Pyrification on SCX-3 colum (TEA/ MeOH) and on a
Examgled ' oil i ca plug (DCM MeOH). Yield: 0.2 g, 90% The
N-{[7 @WIETEY VBISLEONYEN 1 258-BIBVIDRO Y dBENZODIOXHdi2d sal t and

MBS0 L 0 e € T,

78 nispyre of §7(mpthyisylfenyl)233{y0H-1,440ep0din1iB32-glfmethyl 4-
metnyibenaTE SN BT QP rdme e BRI L\ g0k yges and ACN
(3 miwas Reaied ynderimpirowavenadiation att 1z05Cger 30 min. Purification on flash
co|un{nt7%r(r6ﬁ¢dwl k sd;rgphg@p%aldn Sc&-g:cfbmr?(ﬂEAaﬂ\W@o7 H@.g‘i/igrd:roy.zlﬁ y¥29. The

. e enzenesul f an , 1.8,
amine ik oo RRET 1o e TRGBETA naek yassien el cryBHse i
MeOHvER@AVIum @ér1 °B1 M mex &ret. antieasityg 17 CeeV I2DTC(Nor 13)) 2@6r(4), 207 (9),
79 (6£§ri(§bzati on on flash colum chromatography and on

§- ol um (TEA/ MeOH). Yield: 0.4 g, 72% The am ne
was converted to the hydrochloric acid salt and was

Exanffl¥st al I i zed from MO/ Et20. Mp. 261 C M5 miz (rel.

N-{[(2i‘,83f7?a§&%éy@ﬁ%@gkfgﬁw%%oﬁ?ﬁB 4!\]20%?5XFI\?-)2'-YL]%/IOETHYL}

ETHAMAI(NS) - 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO-

LR SP1R)-Mrhetilsufomyh % 3-ainy R bRz denokin-2-ylimethyl 4-
methylip@R)eresyendipgl (30 §.ahpl M@ EY; dinapdrond (2 rbefdedn evater) 2and
ACN (e e e R R 120" P 20 P Bupifgetion on
SCX-ugoluren( BoA(MereH) ane fiasaeslunapichroratosrag»oc for 20
(|sooc]§fhg%/rllzl?%b{]hwé@tlr)fgie@ 0-?%;]38%9?%%@6&%@%@% to the
nydroghrig ace S g0 somalrsas B MSCELEEH M 28 Wisghizoirel.
intendiyd 70 @) @71q(Mi, i 29)s88 (16G0)58 (YBY, 27Ri(ZE & o (59nfu]= -66° (MeOH).

MeOH Et 20 Mp. 271C. MSmz (rel. intensity, 70 eV)

271 (M, 29), 58 (100), 59 (10), 272 (7), 79 (5). [a]=
Examyde 6 MeOH). Exanple 6

U OS2 R R 001 -

YLIMETHY AP IRERIHINENy | ) - 2, 3- di hydr o- 1, 4- benzodi oxi n-2-yl ] m

eAmmixtfte mgmbmg%ﬁ,mﬂrwﬁb@nzédiéxiﬁnzﬂyb]methw 4-
methbtsiasondedblag s TBist: PREtshe s ACNLE! gy was

heatedrurfdéKndicrowavarad(afied/ avHQaf Caod20ynih| Rafification on SCX-3 column

(TEAR T RBRD TR0 SESHER B g e Ra Phile B siica (RgaMeOH,
5:95) Obields 0t 4 g, 85%. Tberandineamas eorvestaditoshethydrethloric acid salt and
crystaﬁlﬁ]itézj:]@rtwil\ﬂéggf/%%@. %%ﬁﬂ?{\géﬂrﬁfz (fBfaterry ™8 A &1 (M+, 1),
310 (M+, 2), 207y(3), 99 (7), 98 (bp). = '

Example 7
1-{[(2S)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PIPERIDINE

Preparation according to Example 3 using [(2R)-7-(methylsulfonyl)-2,3-dihydro-
1,4-benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.4 g, 1 mmol), piperidine (1
ml) and ACN (3 ml). Yield: 0.3 g, 94%. The amine was converted to the hydrochloric
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310 (m+, 2), 207 (3), 99 (7), 98 (bp). Exanple 7 35

1-{[(2S) - 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO 1, 4- BENZCDI OXI
w9131 VETHYL} Pl PERI DI NE Pr epar ati on accor di pgr/EP2009/055137

Exanpl e 3 using [(2R)- 7-(ms%hy| sul fonyl ) -2, 3-di hydr o-

1, 4- benzodi oxi n- 2-yl ] met hyl - met hyl benzenesul f onat e

acid SatangterySglgecdinsh MetaHDrvele VoS Sshy SIS G211 Righsty, 70 ev)
311 (lygin 3ioo-€, WO QDRLOBIBHN 7 RA)/ FreA) 1S -6518MEOH). 7
29 acid salt and crystallized from MeOH Et20. M p.

227C. MSmz (rel. intensity, 70 eV) 311 (Mm+, 1), 310
Examle 8 1), 99 (7), 98 (bp), 79 (2), 55 (4). [a]= -65
R BB N SR 3RO BARBE PP eor o
YLIMKTHYLYPIRERWNERI PER DINE A mi xture of

[ AZfkture OTRERB) 7 thé@su)oryI$28 -8 E -1 . AbSerrisking-Itrethyl 4-
metn gy el seraaTEs .l T TBRab ek V0 e Aduaga wes
heatedndwler microaveaneeradéadioatatdr208C f@2RCnfinr Pafification on SCX-3 column

e ; X e

(reARISOL) SRS SR B, 1 TR b e ep; nc then
(EtO/mileCitres ¢EETANi)IICRI Gis7Bbuthe aminemwes @rrvegediodpe
nycroZEr RS Eng BN Lo R, goecaihaze
intengityey 0 eX'f)r?ﬂér@ﬁ,)ﬂ,), 60 &0y, 32 PYWD. 981?@!))31% (S (4). [olo+62°
(MeOH3), 98 (bp), 79 (2), 55 (4). [a]= +62 (MeOH). 15

Exanpl e 9 N- METHYL-1

-[ 7- (METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-
Examylé 9M ETHANAM | N E Preparati on according to Exanple 5

M S O 2 e NN Aoy
YLIMGTHANAMINK ), et hananine (33%in EtOH, 1 nl) and ACN
( BréHaratioft 8E&brdhgZoExatfife 5Tb§n§'['7J@¢1eWs&fé"rh¥/?f2,§@iHyQiro-1 4-

penzqgiorp i yiol b mooeRgerrsiionele (0§ g Bt ol Toetbepamine
(33% 2D ELOM1 rid9 and ZECKIB)mI).Wield? @2 g636 %5 The dmine8dds c@dverted to

| . THYL- 1: [{29) = 7~ 0
the nydtBRpfic S0 Rk SR BRI EE, M o P e G T2 (el
intenSityE7 @redf) a5t (M 789 c 69 ¢omg 70 ¢7 X &368), D 1udiShg
[ (2R) - 7- (et hyl sul fonyl ) - 2, 3-di hydr o-
1, 4- benzodi oxi n- 2-yl ] met hyl 4- net hyl benzenesul f onat e
Example40y, 1 nmol), nethananmine 30 (33%in EtOH 1 nl)

N-MEaRDY AQ A S)-rdE TANISULIEORIYL)- BB HVREM  ABERZODIOXIN-2-
YL Mlg? \é{?\[ﬁ'ﬁm%o t he hydrochloric¢ acid salt and
IMEF§ d from MeOH/ Et20. Mp. 248C. M5 miz (rel.

Preparation according to Example 3 using [(2R)-7-(methylsulfonyl)-2,3-dihydro-

1,4-benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.4 g, 1 mmol), methanamine

(33% in EtOH, 1 ml) and ACN (3 ml). Yield: 0.2 g, 89%. The amine was converted to

the hydrochloric acid salt and crystallized from MeOH/Et2O. M.p. 248°C. MS m/z (rel.

intensity, 70 eV) 257 (M+, bp), 79 (86), 70 (59), 63 (50), 51 (71). [a]= -59° (MeOH).

Example 11
1-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PYRROLIDINE

A mixture of [7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-yljmethyl 4-
methylbenzenesulfonate (0.4 g, 0.9 mmol), pyrrolidine (1 ml) and ACN (3 ml) was
heated under microwave radiation at 120°C for 20 min. Purification on SCX-3 column
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intensity, 70 eV) 257 (M+, bp), 79 (86), 70 (59), 63

(50), 51 (71). [a]= -59 (MeOH). Exanple 11 35
wd.2dop/7330METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODP &Mk D089/055137

YL] METHYL} PYRROL | D I A m xture of

[ 7- (et hyl sul fonyl) -2, 3-di hsero |, 4- benzod| oxi n-2-yl]lm

h | f ,
(TEA&/‘#Q Fiog m‘@%@ﬁf}rﬁasqh?ﬂr@]sﬁ%mfrgat 995 oty Yseai@atlh gﬂ?éc/ MeOH).
Yield:n0.21uWa9%e Tredamirneowaaicohzérted t thethydrochlbtic atidosHl i and

- 0 [ EP
crystafizefont MSOREERINGR, 0 T8 S gy, 79 8% 27w, 1),
85 (6 BAdiR), 0¥ @)hF5 (4)sooct ane/ Et OAc/ MeOH).  Yield: 0.2 g

75% The am ne was converted to the hydrochloric acid

salt and crystallized from MeOH Et20. Mp. 221 C M
Examgle 12re| . intensity, 70 eV) 297 (M+, 1), 85 (6), 84

3- MEfrlslm_ 1- 2R§l)7 MESTI¢)LSUBF L2 3131 Y RO 4-BENZODIOXIN-2-
YL]M T @Qﬁ HYLSULFONYL) - 2, 3- DI HYDRO-

2- YL] METHYL} Pl PERI DI NE A i xture of
[ AZBixite (ofmmqhémwu)feﬁymcﬂ Hipgdmo-1 Mb@reztm@bnmﬂ-yi}rﬁethyl 4-

meth%&%&%@?{e%}ﬂforg[}g](e ka}ﬁﬁégngyéﬁﬂb@@no@ mIO mol) and

i peridrne
ACN (2mh) waswasa auréierlmlamwaﬁa:rra@mtm ataldARE foh 3atmlm26@rlﬂcatlon on

flash Eﬂbnﬁpcrwoﬁwat i\’ wag‘%%bb%n@}’EtdAc?ﬁl'é(ﬂ-W N"Eld 0,097 g, 85% The

romat o ooct ane/ Et OA

amingwes C@ﬁé H‘Q/\E‘@Qf BrRed sal ang (ir}@aﬁ'éﬁﬂﬂcf’oén MﬁQH/s(,'a £)20. M.p.
159° (anwsmzs«al Init@settyf vor@\/g/exze/ i+ ,Pn) 203 (88)P112 159C69NB3), 55 (46).

tensity, 7 335 (M, 1), 113 (83
[o]= +?9p)(M gij")(hg)engls {sey . 0 [ a] Moo zI\/EO-D (Exgmple

Exa HYL- N-{[ (2R) - 7- (METHYLSULFONYL) - 2, 3- DI HYDRO- | , 4- B
| OXI N- 2- YL] METHYL} PROPAN-1 - AM | NE 20 A mi Xt ure
2-MEFHYL-N-{[(2R)-7-(ME THYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-

YL]MEﬁ'@@.}ﬂR@MN‘W Apy|t||f\h“:_rnyl )Zé 3-di Pydr?el (4 benzodi oxi n- 2
UGB T7-fh puReTa AR PUOR ] BRI iR 2 irpetnyl 4-
methyﬂb@ni%eﬁomtéie(o g, ﬁm B\garfnel)r agnamwn%panézwﬁne;m&an and ACN
(2 ol e B 2 B PPt on sox.
3 column (TEA¢Mantl) amdrfEshecolwonwarersdtagoaphe Bt PdvoddiOdt)i h’leld 0.1g,
77%. ;rﬁflggarﬁ%tvﬁé‘é N%%oﬂg{t@%%d?&&%&?@@%gw th
MeOH/AE$O. Mgz 2(1@& M@z [71. |nt§|7$|@g)70 ¢\) 29&6\j+(% (16) 207 (11),

86 (b;?X ”’?Eﬁ [&ﬁ+65° eOHe
L-N-{[ (29 METHYLSULFONYL) - 2, 3- Dl HYDRO- |, 4- B
ENZODI OXI N- 2- 30 YL] METHYL} PROPAN- | - AM NE A ni xt ure of

Exanmpl@RyY- 7- (et hyl sul fonyl ) -2, 3-di hydro-1, 4- benzodi oxi n- 2
2-METMML%I{W[S)-L}'-(METHYLSULFONYL)-2,3-DIHYDRO-1 ,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-1-AMINE

A mixture of [(2R)-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-ylJmethyl 4-
methylbenzenesulfonate (0.19 g, 0.48 mmol), 2-methylpropane-1-amine (0.9 ml) and
ACN (3 ml) was heated under microwave radiation at 120°C for 20 min. Purification on
SCX-3 column (TEA/MeOH) and flash column chromatography (DCM/MeOH).Yield:
0.11 g, 74%. The amine was converted to the hydrochloric acid salt and crystallized
from MeOH/Et,O. M.p. 214°C. MS m/z (rel. intensity, 70 eV) 299 (M+, 6), 86 (100), 256
(21), 57 (8), 70 (6). [a]= -58° (MeOH).



10

15

20

25

30

35

m et hyl benzenesul fonate (0.19 g, 0.48 nmol),
2- et hyl propane-1-amne (0.9 nl) and ACN (3 m) was
whembvassiomder microwave radi ation at 120C f or 2Or/EP09/055137
Purification on SCX-3 colu (TEA MeOH) and fl ash
col um chr omat ogr aphy (DCM NeOH). Yiel d: 35 0.11 g,
rfg?ﬂ% The am ne was converted to the hydrochloric acid
Exa f1%nd crystallized from MeOH Et20. M p. 214C. MS
N-METHY L(-Nef[7-(METHMLS Y LFON YY) 2, S TAHMDR06) 4 - BIENZ OTND X956

R e e
NP PRFiorNa¢gard (NgEDHReBupIEAMYLSing [ B¢ DetnyiRdony)-2BEdieHro-1,4-
benzdo%%ﬁ"dzzw nikd h'VFI Wéﬁhi'ﬁ?n%hés%n‘a%@(ﬂ #58" 844%mol), N-

methxlprqg@,gth?rrgrg@ {Q,ﬁ@nyl) gn@&ﬁ:lﬂém}) 1Yigld: .11 g, 84%. The amine was
convér@zedhexiyarachidrid®ia altamdedriytahiead gres MEORALSO. M.p. 222°C.

s o0y el o EV7odn dﬁ“f%gﬂé’@"g%ii% SN B e

converted to the hydrochloric acid salt and
Examcd%(etsalllzedfroml\/bO-VEtZO Mp. 222C. MsS niz (reI

nsity, 70 eV) 299 (M+, 1) 86 (100), 58 8%(
N{[74|g|ﬁTkgﬁL¥lg;FowL&,aaa=@|gYmo 1,4-BENZODIOXIN-2 L]METHYL} -N-

pRoWﬁMddm AGYEONYL) - 2, 3- DI HYDRO- 1, 4- BENZCDI OXI N-2-Y

-N- PROPYLPROPAN- 1- AM NE Pr epar at i
qua(ga pecqrdingird=xempis; tigusing [7- (methylsulfonyl) -2,3-dihydro-1,4-

benzddloiumgzt wyhem%/f tPWéﬂWFbe@nzdh@S’lﬂ{dh‘aﬂe ®.175 g, 01)44 mmol ) N-
enzodioxi n me ne

propy R84 1AM B TGN ARNE o S bEER: 17 % NE qrmingyyas
convented tACthIe(rG'dmohlor}a atid:sal.ahtl grystallized Tioen MeOid/Rig3. M.p. 182°C.

s rEEUPIRERshe VTN ON. o ¥ 21K 0. 0

'ntenSIty 70 eV) 327 (Mr 1) 114 (100), 298 (17), 115
Exanigle 1786 (6). Exanple 17 20

NH15FAGR =M T I QRS Reph I RON AP BIeRI 2

YL]METERL NP ROP AXatpMINE usi ng

gﬁh{p'@p*gtﬁc‘i’ﬁ %C‘é‘grﬁ@%"%%@%ﬁ ?ﬁgﬁ;@-lﬂuoro-7-(methy|su|fony|)-2,3-
dihydeb-rglt- hqmmlﬂré’s}d]rﬂebhat é—noethslbgnzenesuifmla)e (0.3 g, 0.7 mmol),
propa’i; of—%?rﬂlﬂé '(f‘mlgﬁné Xl &2 #if 6%2@1 ?(LA) YEﬁé %mlﬁ? gvra%bconverted to

was conve

the hyglrpehlgis pokkPI ARG easializad MR b L e iz rel
. . N 7 281
.nten%@é?{)é%;sﬁ(ss(gﬂ)f,m?n%% )){/38) 9073 5)3@@ (6M+|7gl(?b)

N-{[ 5- FLUORG 7- ( I\/ETHYLSULF(]\IYL) 2 3-Di HYDRO 1, 4- BENZQOD
Exanirﬂb(ﬁl&- 2- 30 YL] METHYL} ETHANAM NE A m Xt ure of

NS ?jjéMﬁ‘fm@ RN R IR Sz Ogeghy
YL]MEHFHIY)L HAdMEHNE (1 n1 70%in water) and ACN (2 nl)
V‘@Sm&ﬁﬁ'rbl‘?ﬁI[%'gglsgonﬁ‘(ﬁfe?r‘f‘ﬁglﬂfd@ﬂ' 2Bl ARy Gb- L2 YenzB8i0%fh-2-yImethy!
4-methylbenzenesulfonate (0.3 g, 0.8 mmol), ethanamine (1 ml, 70% in water) and
ACN (2 ml) was heated under microwave radiation at 120°C for 20 min. Purification on
SCX-3 column (TEA/MeOH) and on flash column chromatography
(Isooctane/EtOAc/MeOH). Yield: 0.1 g, 61%. The amine was converted to the
hydrochloric acid salt and crystallized from EtOH. M.p. 256°C. MS m/z (rel. intensity,

70 V) 289 (M+, 12), 70 (17), 59 (20), 58 (bp), 56 (19).
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SCX-3 colum (TEA/ MeOH) and on flash col um
chromat ography 35 (Isooctane/ Et QAc/ MeOH). Yield: 0.1
w@200643%07 The am ne was converted to the hydrechkpro®ossiz7
acid salt and crystallized fromEOH Mp. 256C. M5
mz (rel. intensity, 70 eVp2289 (M+, 12), 70 (17), 59
(piO) 58 (bp), 56 (19). WD 2009/133107 PCT/ EP211119
Exampled97 37 "32 Exanple 19
N-{[(2$){4-F RODRO A-(MEDHYL QU FON SU-EANDIH Y DRD-DL AHBBRIZQDIOBIN-2-

YL]M%%?%%%%:\ET?YE;; i E;HANAM | N E Preparation

[ PeeRaration amwdmg(tmﬁwmslalff sing J(2R)S-fgoro-7-(methylsulfonyl)-2,3-
d.hdeB de %oo‘ioﬁﬁ@@ﬁgmm g@%ﬁ%ﬁesuéfonatﬁ ;1356 g, 1.33 mmol),

enzenes
%o. Teggrgine was

ethan@m&%éMe7Q% ifwatenmndnA (@rm avelh@N32 9.
convétettodhe BHrochigricatio sanamd &r9sieeizbedron® MéBH/EL,O. M.p. 274°C.

r | ori, c _acCi fr
MS mig Bep i 9@9%@ &Gy 280 g 70'3) &9 [45ba b6 (3 v
[o]= -389(M&®H)3), 70 (3), 59 (4), 58 (bp), 56 (3). [a] =
(MeOH). 10 Exanple 20
1- [5 FLUORO 7- (I\/ETHYLSULF(]\IYL) 2, 3- Dl HYDRO- 1, 4- BENZQDI

Exampte 02- YL] - N- METHYLMETHANAM NE A ni xture of
1-[5- F[LQJ(BR@ﬂ?-QME'I(I-‘P‘?L@MLIS@I\T RYM @kﬁf@h@yﬂn%QNigvﬂ?gﬂlzlm]-N-

%@ﬁ%l yI'benzenesul f'onat e
METWF '?1 ﬁﬂne (1 n1 40%in water) and ACN (3

m)mmeiw@wdowmxf(mdmwsl?rmw -2, aldjunydr@m ,atbeh28&iokpr-2-ylimethyl
ur as Ol um
4-metfigRzenesiiongteld #ia Tnrion’ Blbifiduatiel un 2odf s gater) and

ACN b)) was heaiedeurwiies noicroveanteehdiadionhet 180dCaohPOmnia. Raritication on
flash @bh@ﬁoﬁ{a\f@@‘éghy 3@@%&@4%0@7%%%%% 98@3%3 Y.lé,@o 0.2g,
69%. (Thg)amingovad corraytedste thedydrastéer ecid sa (quta lized from

o Rk B o

N-{[(2S)-8-fluoro-7-(nmethylsul fonyl)-2, 3-di hy
dro-1, 4- benzodi oxi n-2-yl ] met hyl } propan- 1-am ne (0. 36

97 mmol ), nmethanol (5 M) and Pd/C (0,1 g) under
Exa"ﬁae%rl ethylsilane (4,7 m, 30 nmmol) was added
N-{[(2&)opwk LsuaOthhé (MioTHIY L Sd LivexN Et )i 2, B LA HYAWR D61, B-BiE NZOOHOXIN-2-

YL]ME?WW?/PF?EJ’F@AIQ Af\/ll gered through Celite. The sol vent

apor at e ryness. Flash _colum chromato

(T@@d@t@W@/@tN}&@nzw\lﬁK%&o Syfluarerda(neeibylsutipryl -4 @@Maro 1,4-
benzodi€xif-2- Wrﬂaath@ﬂ}p at-1-Bhanann 3e gwﬁgrﬁnﬁ&?trﬂétﬁarhot (Bml) and

Paic (A TErsel N fetbagBe @y 47 o) g Aekepropyisa e
solut|6|ﬁ)3/a(sl\ét|,rre41)fpr 28h atMponvieniperaturd apk)iterédtHr8ugh [Caite. The
solveﬁtqgaé %%rateﬁ&a%hgsg%lash column chromatography (Isooctane/EtOAc/-
EtsN) yielded the title compound. Yield: 0.12 g, 41%. The amine was converted to the
hydrochloric acid salt and crystallized from MeOH/Et,O. M.p. 226°C. MS m/z (rel.
intensity, 70 eV) 303 (M+, 4), 274 (7), 73 (5), 72 (bp), 70 (8). [a]= -60° (MeOH).

Example 22
N-{[(2S)-7-(TRIFLUOROMETHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}ETHANAMINE

Preparation according to Example 2 using [(2R)-7-(trifluoromethylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-yllmethyl-4-methylbenzenesulfonate (0.27 g, 0.68 mmol),
ethanamine (1 ml, 70% in water) and ACN (2 ml). Yield: 0.170 g, 76%. The amine was
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N-{[(2S)- 7- (TRl FLUOROVETHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- B
weNOODBI N- 2- YL] METHYL} ETHANAM | N E Pr epar@t/ERm09/055137

accord| ng to Exanple 2 usi ng

(2R) 7-(trifluoromet hyl sul Pdnyl ) -2, 3-

r nzodi axi n-2-yl ] met hyl. - 4- et hyl henzenesul .
converlsatipePe Svrogors a0 e reBbisd lac-BOrEGHON B0 Wrp- 208°C.
MS mdatret.)intangityAA9 €\2) 325 (M¥] ¢) 88 ()1 36 (8), 796(%) 5I€h€4)am]ﬁe40°
(Me OF@S WO 2009/ 133107 PCT/ EP211119 /115 51 3 7

hverted to the hydrochloric acid salt and
recrystal lized fromacetonitrile. Mp. 208C. M mz

glhg intensity, 70 eV) 325 (MF 1) 58 (bp) 56 (8),

59 (4 [a] = Exa e
N{[71§MF[ ﬂ%ml%@ L A DR Gy RO RERBNME THYL)-V-
PROBANZ+-XMIMETHYL} - N PROPAN- 1- AM NE A mi xt ure of

AR eRlin BniD S FIoG 2 bR TRl iRy -

methybemsendsutbionate (0130nd),)0.28tnmobt pmupanm -an(ide (1Léhphnd westonitrile (5

ml) w§§ Hnrrgﬁl ﬁ%@?véﬁ&grﬂvﬁﬂ%%‘gpacﬁ%b%%@%@Eﬁ@é@m and
by pren&ratcwe; HPhCe(MeObV Nbis gpu 890/8( iefthe. 48ign 89%a s hecamingr wasgl
convérizd tB‘%hEWH%‘dNIMd §C|6%'aﬁ ey rtec%&‘f‘alﬁﬁ{d Hél‘naédétéﬁﬁllé IrIWB 214°C.

t
MS misfrebanenly. 7005V) 285 (Wt o12). 254 (125 131460553 (9572 59).
15 Example 24
E N-{ Zg)p- 7- ( TRI FLUOCROMVETHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-B
Xa"ﬁié | OXI N-2- YL] METHYL} PROPAN-1- AM NE Pr epar at i on
N-{[(250 o (ER Ity UQREMETHEL SULEQNY L )-2, 3-DIHYDRO-1,4-BENZODIOXIN-2-

YL]MEﬁ'ﬁB{G}ﬁ%@ﬁA&Lﬁ?@gm hyl sul f onyl ) 2, 3-

I oxi n-2-yl ] nmet hyl - 4- met hyl benzenesul
fBFQRaéa‘QQT‘ gocqyding. tod=xarople, ¥ ugog ﬁ%%(trlfha@ﬁowtbwswor)yl) 2,3
d|hyd|fflﬁ*¥I \fﬁ%‘éﬁ(?dtléﬁlh-Z M)&rﬁétﬁ yl-8- nlél?n Hbegﬂé%su-%ﬁaf’éﬂmgg \428.98 mmol),
proparabpriven] M dane ALRLEImh Y eia:tEr 60 5o 3 Be armigeras
convertetl to thetrgasddhyoric/cia \éhlt33d rebtystallizedl Poflddetoiitde (M)p. 175°C.

s i ieb ept T RIP RT3, 2) BITR A TO S RRR0R G ) ot +50

(MeOH)METHYL} PROP- 2-EN-1-AM NE A mi xture of
[ 7- (et hyl sul fonyl ) -2, 3-di hydro-1, 4- benzodi oxi n-2-yl ] m
et hyl 4- nethyl benzenesul fonate (0.018 g, 0.046 mmol),
Examyle@52-en- | -anine (0.5 m) and ACN 30 (3 nl) was

N-{[7- T4y LB EF ONYG ) V@R HYREL 1 ABENZORAGC X Q2- QQ](N’FEHTHYL}PROP-
(rel. inténsity, 70 eV) 283 (Mr, 4), 79 (4)

2-ENIAMING" (bp), 68 (4). Exanple 26
AATTHREr BT RSt GOy B 233 B PARR; 4-bén BENAQD: DY Ny 4-
methytBensendsiiBR 518 046 mmol), prop-2-en-1-amine (0.5 mi) and ACN

(3 ml) was heated under microwave radiation at 120°C for 20 min. MS m/z (rel.
intensity, 70 eV) 283 (M+, 4), 79 (4), 71 (6), 70 (bp), 68 (4).

Example 26
4-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}MORPHOLINE

Preparation according to Example 25 using [7-(methylsulfonyl)-2,3-dinydro-1,4-
benzodioxin-2-ylimethyl 4-methylbenzenesulfonate (0.018 g, 0.046 mmol), morpholine
(0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 313 (M+, 1), 101 (6), 100 (bp), 70
(2), 56 (4).



10

15

20

25

30

35

Preparation according to Exanple 25 using
[ 7- (met hyl sul fonyl) -2, 3-di hydro-1, 4-
w®enzasiioxi n-2-yl ] m et hyl 4-net hyl benzenesul f opet/EP2009/055137
(0.018 g, 0.046 mmol), m)rphgl ine (0.5 m), ACN (3
m). MSmz (rel. |ntenS|ty 70 eV) 313 (M+, 1), 101
(6), 100 (bp), 70 (2), 56 (4). WD 2009/133107
PCT/ EP211119 /115 51 3 7 34 Exanple 27
Examiyplé [27- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-

N e ST SO N RO S OER 6P 1, o
YLIMbé&hlXbgB ot Am-2-ANINF Iet hyl 4- et hyl benzenesul f onat e

WPSW@% conferPait s Gl s iy 23 14
benzchqug-,«yl pgthyl ggn@qswbbenzgn@g’lfon@ gﬁ%geogge mmoI) butan-1-
N B P O g O
86 (o | e 25 using

[ 7- (et hyl sul fonyl) -2, 3-di hydro-1, 4-
Qé%dl oxi n-2-yl ] methyl 4-nethyl benzenesul fonate
8 g, 0.046 mol ), N 15 net hyl net hanam ne (0.5
N N-DiMETIA‘der $[7r(|METWSLSUi-FQMYL) 23t BHEYPRO-13-8 ZﬂQIOXIN 2-
YL]MEWHANIAM B4 (2), 79 (3), 59 (4) 58 (bp) Exarml e 29
gé& f(\@gTI—NLSULFO\IYL)
o%rq@azat% NESHR MR %E”@JE‘;S@?H}W%WOQ&‘Q& %ndH@ydro 1.4-
benzddiok rﬂeﬂ"b}l mSh@mwbenzenesulfonate (0 018 g, 0.046 mmol), N-

methyfiebiialing (DM ACH 3 T NS Riv? Bl Jntensiy s 1Va271 M+, 1),

84 (2), 79038 P (40, 3@l ), N et hyl et hananmine (0.5 m)
ACN (3 mM). Msnmiz (rel. intensity, 70 eV) 299(!\/&
1), 87 (6), 86 (bp), 84 (2) 58 (5). 25 Exanple 30
Examyple 28. ( VETHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-
N-ETMW - WHEWE?HWF@QML 28-B IRy DPEs-at4 B'EI\@Z@DI@XIN}Zt 0

7 t hyl sul f 1)-2, 3-di hyd 1,
YL]M%ﬁ [g mﬁwﬂ%% ] Ererrtehy%/ Zumegﬂzl )benzenelsu%/f :J(r)]at e
(Bréb’wa@an Bcéringntol BExarpple @usng &n(metHyls fory))-2, 2Mdthydro-1,4-
benzéoj?% yliﬁ?myéé(m%ﬁﬂylbe%%gﬁ%%;l%néxe FFEM;S 870048 thmoh R
ethylath@TamineNO{F mi ), WCINHE Sl REBIVIL z-(Pe| 3inB2rgpRID €V 208NKBDI1), 87
(6), 88 82 ()/H%E(yﬂw} N- PROPAN- 1- AM NE

Example 30
N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-2-AMINE

Preparation according to Example 25 using [7-(methylsulfonyl)-2,3-dinydro-1,4-
benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.018 g, 0.046 mmol), propan-2-
amine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 211 (34), 139 (4), 98 (5), 70
(7), 58 (bp).

Example 31
N-ETHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-PROPAN-1-AMINE

Preparation according to Example 25 using [7-(methylsulfonyl)-2,3-dinydro-1,4-
benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.018 g, 0.046 mmol), N-
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Preparation according to Exanple 25 using
[ 7- (met hyl sul fonyl) -2, 3-di hydro-1, 4-
wmenzashiioxi n- 2-yl ] m et hyl 4-met hyl benzenesul f op@t/EP2009/055137
(0.018 g, 0.046 nmol), N V\D 2009/ 133107 PCT/ EP211119
/115 51 3 7 35 et hyl propan 32- ani ne (0.5 m), ACN (3

ethy|p(r9§an%{§a &égnvmf&ﬁgg ;;)Mg%é\r?ﬁl ieiely; 76%ev) 269+, 2),

270 (2, 8Y[(), (SﬂE(BdYLﬂJ(J-')Q\IYL) 2, 3- DI HYDRO 1, 4- BENZODI OXI N- 2-
YL] METHYL} AM | NO)ETHANO_ Preparation according to
Exanpl e 25 using [7-(nmethylsul fonyl)-2, 3-di hydro-1, 4-

Exantple3@di oxi n- 2-yl | m et hyl 4-net hyl benzenesul f onat e

2-({[7 (m%’f@Y%UQFW%@DII—W%D? f9sBERZED) fﬁlﬁgd é: 3\621)’

YL]N"%TWL AMiN@iEFHS“MDLJ 8, 2), 6 7.07 (1 H d, J8.0), 5
4PF’e°pa(rét|¢rh ab6brdihgltd. E)?arﬁ';)le ) l4su3§ [Hméthwemfon?»g -243@fhydro-1,4-

venzddiopihd Vigedhg m%‘?qv'bﬂ“zeﬁe%g%PéF? 0343 goboe- el

aminaeteanal (B5 miyd AN {3 mlY. eHaNMR(400 Mblzy EDOpNak 747 B1131d, J 2), 5

7.42 Wé@v&’?@?f et 48 AR4341. Bt PRRH)D BATE: ™). 8

4.09 (NEXIo-- L12,YL. J@ﬁL(]Zl‘ETHAMM 3 3|07E(3FH $pad 2194f2H, m), 2.80 (2H,

m) ppﬂ??%&glpﬁglaggllrf@%ﬁﬂdes{ﬁ%s Ia{?‘?ﬁﬂ%r to solvent -peak at 3.31 ppm).

benzodi oxi n-2-yl ] m et hyl 4-net hyI benzenesul fonate
mple@88 g, 0.046 mmol ), N nethylethananmine (0.5 ),

- Mﬁﬁ“ﬂgﬁ' TsgMESFIVESULEEN VI, 2@%%@ gDt

YL]METHEZ‘L}E)RMANA{MWE@ METHYLSULFONYL) - 2, DI HYDRO- 1, 4- BENZO

Db g&&ogxerﬁ@pw@aé\mgmy[mwmm ) 28.dihydro-1,4-
benzqd;oxm@-ﬂ&ngtmyf dripethytbepzgn fopate 42.018 g, 0.046 mmol), N-
meth;h@ﬂhéﬁgh% Bml)JA@ﬁt(ByrH)W@hm&remﬁsﬁﬁg}i|7bCé\ﬁ)tz€85 SM+ 1), 84

%@ - met hoxyet hanamine
(2). 7 ’ n z (reI intensity, 70 eV) 301(M+
2), 256 (19) 88 (bp), 56 (12), 58 (7). 30 Exanple 35
Exanﬁ_ [24- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-
ﬁéTHYL AZETI DI NE Preparation according to Exanple
2- MEIBIQ}QYM{[W(MEfﬁtMySEIMFQi‘h\ﬂL)ﬂ 23; BV DR ©,41BBENZODIOXIN-2-

YL]M%SH?@%E?HA@I%\%\mm et hyl 4-net hyl benzenesul fonat e

ll% 2-azetidine 35 (0. ?
(@rqaa)rathygaﬁqqrd(\gem XHRBAS lg,Slng([)? émptky@ylfpw) 21§ d|h7ygiro 1,4-

benzddidxinLLyl{hgthyl 8-rh&Pyiben2dnéifonde @098 §381346 mmol), 2-
metho&%/thl%%zalmlnég(oglmﬁ g\ l\?(37ml) ?/IS m/z (rel. intensity, 70 eV) 301 (M+, 2),

256 (19), 88 (bp), 56 (12), 58 (7).

Example 35
1-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}AZETIDINE

Preparation according to Example 25 using [7-(methylsulfonyl)-2,3-dinydro-1,4-
benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.018 g, 0.046 mmol), 2-azetidine
(0.1 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 283 (M+, 1), 79 (3), 71 (5), 70 (bp),
51 (3).
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Exanpl e 36
2- METHYL- N- {[ 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZCD
wo ebMs:e7 YL] METHYL} PROPAN- 1- AM | NE Pr epar at i OPCT/EP2009/055137
according to Exanple 25 usi ng
[ 7- (et hyl sul fonyl ) -2, 3- d|h ro-1,4- 5
benzadi oxi n-2-yl ] nmet hyl 4-neth Ibenzenesulfonate
Exanme!_ é%8 g, O. 04% ]mml )?/ 2- net hy);l propan-| -anine (0.5
2-MEWH)YL- XY -(METHY.L SV FO K YL@, 3-DIHY OfRD11y4 -BENZODIQRN-2-

YL]Mgille&?I%ROP%@-’I(-K%Nngs (bp), 70 (6), 57 (8). Exanple

NP{dHE2S)OrBaECAIDRG- (D ENETHIE 25 LSHOINTI-( Me A<D favping, 3-dihygiro-1,4-
benzcﬁh&ﬂ? dzoﬁ rhbt%yl Al %et{HgU;KEbnEJdT%N%M {0.04 &gPODRB" ARI) 2-

methy{pn@@aﬂﬂ-am@? (Q@)mlg,/?\q:[)ld,adnl;) I%IS m/z (rel. intensity, 70 eV) 299 (M+, 6),

256 (2o BBYbsuI70aBY | 57 &B)3- di hydr o- 1, 4- benzodi oxi n-2-yl ] net h
(yclmf, X gr@%%e ?959 2.5 nmmol), nethanol (5 m),
Pd/C(O 2 g) and triethylsilane (12 m, 75 mol).

Examplel3@ 0.27 g, 15 37% The am ne was converted to the

R FEEO JTES A1 TP DBR G eseypapjoxi

YL]MEWYMETHB\)\IAMWM) 69 (4), 58 (bp), 56 (5). [a]=

I\/ET@L%U@L% E&gus@@N benzyl-N-{[(25)-8-fluoro.7-
(methMleylfOW]) 2@ IRydro- éﬁ:ﬁﬁmq' Pe2-piresity i phanaetee §. ﬁa g 2.5

mmol CmEDh@ﬁ@l @l )UPdrg (0,2 g) and trlethylsnane (12 ml, 75 mmol). Yield 0.27 g,

37%. ﬁy%p@elwgfso éé%\%éqﬁggqﬁe%g@ q%(?raﬁ/?@g salt and crystallized from

MeOH/Em Hyllm@?ﬂé@eMS frén&ek itendify, g0 aVR8srtdi) 5), 97 (4), 69 (4), 58

LN 70%in water) and ACN (7 m). Yield:
(bp), ﬁéﬁ%?@ gé% %Pe )am ne was 25 converted to the
hydrochloric acid salt and crystallized from
O4gEt 20. M p. 267C. MS mz (rel. intensity, 70 eV)
N{[(

@,&&ﬁL@%@gﬁﬁﬂé&gbg%df@NvL) 2 SBHYORS T BERI]ZOD%?XW 2-

YLMETHY(ZSTHANAWERNEL SULFONYL) - 2, 3- DI HYDRO-
%ﬁ%?%%&&%%%ﬁxﬁﬁgﬁ usifg (R Befidrd-7F R Euitonyl)-2,3-

dihydfq-2 3y banzaekoxigi2syilhethy| 4-n2etByltehgemnesulfonateed®z4dgo%io®-ramol),

ethanfrﬁ{hc}l'@?“ Tf@%‘.ﬁ%va(tggyadgﬁ\cﬂd (%P léaid 0.278 g, 83%. The amine was

uoro- 3 ane

convegteddg the. frygrcgchlczrl%a%@ptamocrx@ﬂlllmdmﬂ MeOHdd@dM.p. 267°C.
MS rrMﬁqﬁr iffeRERYVREeV RYDR{MON4 R16333) 12D(A)f 58 (49), BB5). ;gag -62°
Me oduct was evaporated to dryness and was purifie y
(Me Og{)epar ative HPLC (MeOH/ NH3 buffer). Yield: 0.19 g,

44% The ami ne was converted to the hydrochloric acid

and was crystallized from MeOH Et20 M p. 204C. M5

Exan@é‘ss')&rel intensity, 70 e 339 (Me, 3), 127 (5), 126
N-{[(2QF)-(MEFHYAS ULFOK )ZE%PiH BBQ-WBB)EN POXIN-2BIIME THYL)-

N-(3, 3SR UBROPREPYRAMINE 37 Exanple 40

A mixture of [(2S)-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-
yllmethylamine (0.31 g, 1.27 mmol), 1,1,1-trifluoro-3-iodopropane (0.16 ml, 1.4 mmol)
KoCOs3 (0.35 g, 2.5 mmol) and ACN (4 ml) was heated under microwave radiation at
120°C for 40 min. The product was evaporated to dryness and was purified by
preparative HPLC (MeOH/NHs; buffer). Yield: 0.19 g, 44%. The amine was converted to
the hydrochloric acid salt and was crystallized from MeOH/Et,O. M.p.204°C. MS m/z
(rel. intensity, 70 eV) 339 (M+, 3), 127 (5), 126 (bp), 79 (4), 51 (4). [a]= -52° (MeOH).
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N-{[(2S)-5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-B
ENZODI OXI N- 2-
W(Y]ICZI]OBETM} -N- (3, 3, 3- TRI FLUCROPROPYL) AM NE A Pi'WEP089/055137
0
1-[(2S)-5-fluoro-7- (rrethylsé?fonyl) 2, 3-di hydro-1, 4- be
% qlpoxm 2 5 yl]nmethaneamne (0.3 g, 1.1 mmol), 1 1,1
ExamRleid0) or o- 3-i odopropane (0.16 n, 1.4 mol) K2COB
N-{[(28)- &ELUO%@-(MEWHY@&UMRQ)NYﬂ)-IZD-DNaYDIFMGHBENHDDIOXIN-2-

VUM Y e TR O ROR ARy DAMINE oo o and e ¢
pAatiixture ofets[(R8)-Biluet-By mdtawhulban i, Setihyhet bérbastapdioxin-2-
yI]meﬁ'n%'h@é‘ﬁ%é%@b?nﬂgl ilrﬁ'nglgl $£3 1°/r|fITBF‘o Q%é)i;kgpro fe g@ﬁp%lt g mmol)

IC a

COn@¥2et, 233 Mvnel) and A&@@dﬂ %Wﬁsﬁqa’f@qj ungag m@pwve 7ediation at
120 ©¥0r RBhid Mhe tixturdidtad Blratd@and 2vapdrtfed BPdryn@8s @AY -the product
was pyfifid 5y esh gD P TR SRIHGIOAL) Y S P sk 16 aThgeamine
was cSACBIE3KENEZ- P drochlbritlabiaisNLART bwsmuh |ztfi fPomi MeOHERD. M.p.

t I

233°G, WS 0 e SR T ST ANEE LD 3R 1675628 680 o)
[o]= ﬁ&o(meohﬁt hanani ne (1 m, 40%in water) and ACN (3

m) was heated under m cr owave radiation at 120C for

(i mn. The mixture was evaporated to dryness and the
Exa"m%dﬂct was purified by flash colum 20 chromat ography

1-{(2)E5- PRV (METeNd SUEHONYL§976-DIHY DRONG4FENZODIOXIN-2-YL-
rochloric acid salt an
N- ME@%@A&F‘?@\@W[@% EL OH NBOHY EL 20, M p. 260C. M5 m z
( Aghixtiratod HE&R 7 -({AdUE oM )-R)dingdo-1 9bemmydioxin-2-yljmethyl 4-
meth;ﬂ@@%zen@%uﬁf&%te 8% § 587 m ARl mitand MRS - mP 208 HR5Rr) and

ACN (3 mi)swves besedunder THeIS A veaIRdigtiop, &-1307¢0R0O29 nainBERE omxture
was e'v@ESbS fﬁ@d tafa}%’éél\éhabﬁ Sdithwas W MFedg?omeéHi&%gﬁfznodl ox

chromalogta i ELAGTMSL He e RLb s e5p 1 TS e e eogversd to the
hydro@hdti2 é@iﬂ)kalt and @ngalﬁzedfram BEOH/MOHAE,O1 M. meoﬂl?Z\IMS m/z

\ e} S, N r o) a 4L
(rel. i EnSinf 7h. P2 RS e S HLBT (o). Fo0BBY 04 Bth K B o 2667
(MeOBY), 71 (5) 70 (bp), 69 (4) 68 (5). Exanpl e 43

4- {[ 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZCD

| OXI N-2- 35 YL] METHYL} MORPHOLI NE Prepar ation according
Example #2anpl e 42 using [5-fl uoro-7- (net hyl sul fonyl ) - 2, 3-

N-{[59°L }ORO- A KIETe-NASI DRONYE YA, 3 TRHYIRA:- WIHE/NEQEﬂ@D@Nlﬂ

I hol 0.5 ni
YL]ME%%%%P%&#’?% BIARE T el Py 167 en 33 L,
1IN, mik€uire (05 [5-fludO7 {(mexhy| 88 fd))-2, 3aiff ypdro- WO L2028 d b3 BB/
yI]meﬁ%ﬁﬁﬁé%%/ye%ﬂeﬁééulﬁ)]na%e Z0.06§ g, %@hgnoé}ﬂ prop-2-en-1-amine (0.5

ml) and ACN (2.5 ml) was heated under microwave radiation at 120°C for 20 min. MS
m/z (rel. intensity, 70 eV) 301 (M+, 2), 71 (5) 70 (bp), 69 (4) 68 (5).

Example 43
4-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}MORPHOLINE

Preparation according to Example 42 using [5-fluoro-7-(methylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-ylimethyl-4-methylbenzenesulfonate (0.005 g, 0.012 mmol),
morpholine (0.5 ml), ACN (2.5 ml). MS m/z (rel. intensity, 70 eV) 331 (M+, 1), 101 (5),
100 (bp), 98 (4), 56 (5).
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N-{[ 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZOD
| OXI N-2- YL] METHYL} BUTAN-1- AM NE 5 Preparation
w@emonsiiog to Exanple 42 using PCT/EP2009/055137

[ 5-fl uoro-7-(nmet hyl sul fonyl )-2, 3-

di hydro-1, 4- benzodi oxi n- 2-y ?rret hyl - 4- met hyl benzenesul

fonate (0.005 g, 0.012 mmol), butan-l-amne (0.5 n),

ACN (2.5 mM). MsSniz (rel. intensity, 70 eV) 317 (M,
Example 4474 (7), 87 (6), 86 (bp), 70 (6). 10 Exanple 45

V-5 P QRO R TS PR SRR P g 2 0B BRI
YLIMBT EyaBUTAN-2eddINFE ng t o Exarrpl e 42 using

[ 5@%&#&1‘&&1 Zcéd?@ﬁ"%t:o%d;rﬁ Aﬁ@s ?r% [f-fiyoro-T-(methyisulfonyly:2.3-
d|hydquﬂ,élr@erazpctmgn@ ylimethy! ﬁarmeptjwylbepgenesulfonate (0.005 g, 0.012 mmol),
butanM-@hﬂﬁd'(@BQﬁl’c)nACf\la%Z Benl MS niz)(rel Aﬁt\ér(s&y57@*e)/% 13;1/15 (M+z 2), 274

t 345 ( M#, 0. 316
7). 8145), 8@1(5;)5@;{@5112 (6 Bramole 46 (
1-[5- FLUORG 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI

Exa %%2 YL]-N, N~ 20 DI METHYLMETHANAM NE Pr epar ati on

C ordln to Exa e 42 usi ng
N-{[5FE.UQREr 6 ME(T%Y@U@EOW@J@ PIBYDRO-1,4-BENZODIOXIN-2-

YL]MéfrPl 29\1 ibR‘blb?DlzR@')F%an Kl\MNkﬂet hyl 4 et hyl benzenesul

qha d)q yl met hanam n
Brepawtlor:zaecqﬁmg twelmmplg (ing [%flyor%(meihxwfonyl) -2,3-
dihy droun ansemzomoﬂﬁtzeynmat&?l -4 Mreth¥lben8énésllionate (005 §90.012 mmol),

N—prohy?gﬁ_m &Fﬁ@eéﬁ@g@%ﬁwwﬂs miz (rel. intensity, 70 eV) 345 (M+,

0.5), BFMD) 125 83)DN H¥URG), 1,12-(BENZODI OXI N 2- YL] METHYL}
ETHANAM I N E Preparation according to Exanple 42
using [5-fluoro-7-(methylsul fonyl)-2,3 30

Exampley®r o- 1, 4- benzodi oxi n- 2- yl ] et hyl - 4- net hyl benzenesul

1-[5- FfLCU@R@) ?QN@I‘:}-I‘QLSQLﬁ@NYEZ‘}Di 3.DIHYSROV] atﬂzﬁnzmm@mﬁl éYL] N,N-

rel. intensity, 70
DIME{ : ), 86 (bp) 58 (5), 56 (3). Exarrple
4Bre’:}farat|on according to Example 42 using [5-fluoro-7-(methylsulfonyl)-2,3-

vy S TN bl RO o B v,
N-metiytroethiangmioe B(.érrpl .011 nmsMe@H) ACN (2.5 ml). MS m/z (rel. intensity,
70 e\lgi%ﬁba(w (1)0784(@@ (§ I5‘ (rﬁw EI)? ﬁ%ﬁhyl 4- met hyl benzenesul

fonate (0. 005 g, O 012 rmol) WO 2009/ 133107
I4ZP211119 /115 51 3 7 39 propan-2-amne (0.5 m)

N-ETH /&ﬁﬁFE@%Ré@lw%yﬁﬁ@§q@3§ﬁﬁ}§g2{%pm\éﬁ)ﬁ%ﬁof g@@’zomoxm-
2- YL]METHYL}ETHANAMINE

Preparation according to Example 42 using [5-fluoro-7-(methylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-ylimethyl-4-methylbenzenesulfonate (0.005 g, 0.012 mmol),
N-ethylethanamine (0.5 ml), ACN (2.5 ml). MS m/z (rel. intensity, 70 eV) 317 (M+, 0.2),
87 (6), 86 (bp), 58 (5), 56 (3).

Example 48
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-2-AMINE

Preparation according to Example 42 using [5-fluoro-7-(methylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-ylimethyl-4-methylbenzenesulfonate (0.005 g, 0.012 mmol),
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N-{[ 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZOD
wo ebMsEe7 YL] METHYL} - N- M ETHYLPROPAN- 1- AM NE PCT/EP2009/055137

Preparati on according to Exanple 42 using

[5-f1 uoro- 7- (et hyl sul f onyl $92, 3-

di dr.o- - ben j in-2- thyl -4-nethyl b esul
propansaating 08B GACH Gs Mif s Tz ke iereiy: 1870 203 iiHe 2). 268
(17), 80(6), T2)(bpAGE 62.5 M ). MS mz (rel. intensity, 70 eV)

317 10 (M+, 0.5). 288 (8), 86 (bp), 84 (6). 58 (8).

Exanpl e 50 N-ETHYL- N-{[ 5- FLUORO- 7- ( METHYLSU
ExamﬁteJ’WL) -2, 3- D HYDRO 1, 4- BENZODI OXI N 2- YL]

N-(15 FEUOROTERIE 'iéﬁ@ﬁ%%%@ﬂ@?@ﬁ??%’?@?@ G2

YL]Mfﬁﬂ_ él-ﬂd\té'MQI%\éhg PﬁNﬁ-‘éN&;’Fﬁet hyIJ—ﬂ4l-)rret hyl benzenesul
PRARatiéh B6Gorainglodbaripiel42 usiiy B5-MbRY-PRARAY Is@BNYe-2,3-

sk Bkt b4 e ekt B oS5 o FO0R s o,

N-metiyduppdearb 1-amine (0.5 ml), ACN (2.5 ml). MS m/z (rel. intensity, 70 eV) 317

oo S B AR L2 5 3 e e

according to Exanple 42 using
Exaniple fsguor o- 7- (et hyl sul fonyl') - 2, 3-

| hydro- 1, 4- benzodi oxj n- 2- lF] net h;/l - 4- et hyl benzenesul
N-ETHXhaNd[%BL@&Q%-,?-G\ﬂ'éIbinhq%f'a ONYE -%%R'HXQﬁ%o‘}-B(EM%OWOX'N-
2-YL]MBTHS\FL?9§@P€N§ -)Al\'gm%\ll\/[f (4004|sz, NESE) ; SH7- 36 (éH,
“PiepRtial atgiprting, 5 Exprigle 42 dding T 95 TAiagnihuichyn-2,3-
dihydea-13-b8hzodidxin-2-@]reethyRémethylbzngen¢atfonaje (a5 g, 0.012 mmol),
- . ' if | ati . .
N-eth&%lre@r’{i?%rﬁb% a(tb!lssﬂﬁg)lﬂ@ikl 51hi5. 108 n@{ie(@zlrﬁé’hsny, 70 eV) 331 (M+,

0.5), N1 (75)?#@ & 98((&/Eﬁ8\d%§uwor\|w) - 2, 3- DIl HYDRO- 1, 4- BENZCD

| OXI N-2- YL] METHYL}-N-M ETHYLETHANAM | N E
eSS o7 ety o0 oyt B
2-({[5d¢|hy©Ro)-L(MEm\zpsUgfgnm_-)?d)z,lsrmm—hms5 I\Iﬁ@-—ﬂﬁt—ﬁlBENEe)[Zle)_)ﬁNbﬂZ-

) o , net et hanam ne

YL]M%@“MW%S%F%@%B MS mz (rel. intengi ty, 70 eV)

3Bepavatiornasyqrdingdto(2yammpie 4240s5ing 25-flbpio-74oettayisulianyl)-2,3-
W@??’é%ﬁ%%%ﬁﬁ%}b&%&ﬁ%m haendsu iy 085 809 mmo)
2-aminesdhangl (b iR -omi EFNMIRVESRIMbRs MeRDR: 8 7.36 (2H, m), &
4.54 gmf@i@m at1i292.499§?rh451 (?m,gm),%immzsl (g HA3dugi1eg7.2), 5 3.71 (2H, t, J 5.6),

- 6] - (= - . . .

5 31473t ho0 298 Bl SH1 205 FRit Dyaluesare He ang ity relative
to solfemabemk(&. NB5 ppm)0. 012 mmol ),  2- met hoxyet hanani ne

(0.5 mM), ACN (2.5 mM). Msnfz (rel. intensity, 70 eV)

319 (M+, 1), 274 (23), 88 (bp), 70 (8), 56 (13).
Example 5

N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-METHYLETHANAMINE

Preparation according to Example 42 using [5-fluoro-7-(methylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-ylimethyl-4-methylbenzenesulfonate (0.005 g, 0.012 mmol),
N-methylethanamine (0.5 ml), ACN (1 ml). MS m/z (rel. intensity, 70 eV) 303 (M+, 0.5),
84 (2), 73 (4), 72 (bp), 69 (2).
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Exanpl e 54 10
1-{[ 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO 1, 4- BENZOD
wo ebMB3e7 YL] METHYL} AZETI DI NE Prepar ati on accopcli/npRob90s5137
Exanpl e 42 using [5-fluoro-7-(methyl sul fonyl)-2, 3-
di hydr o- 1, 4- benzodi oxi n- 2- yﬁPrret hyl - 4- met hyl benzenesul
f n%%e (0.005 g, 0.012 nmmmol ), azetidine (0.1 m), ACN
Exa"@? m). MSmz (rel. intensity, 70 eV) 301 (M 1),
N-{[S-PMJCQRQ),-?-'(MET]:B(L(@)JLF(DNY(IJ)@,3-E;3BI;(QI?O-EHSI_\;‘%NZOSBOXIN-és
1 < L) -2, 3- DI HY 1, 4- BENZ
YUMET 2 W%?%Mﬁw ROPAN-1-AM | N E 20
PP egraratiorn aceardimgdiorfgkanplExéenypsing 42-flueiaag-(methylsulfonyl)-2,3-
. faA = (: - -
e elol A D S Sy e ioneie (4205, 012 mmo)
2-methgxgetapamats (G r@i),o“lCéNr{cﬁﬁl ). MS ez kgl - drishai. Zey hal9 (M+,
1), 27@0(35),@9@;)2@0 g@ 563113). MsS mz (rel. intensity, 70 eV)
317 (M, 2), 274 (38), 86 (bp), 70 (8), 57 (8). 25
Exanpl e 56

Examiplé [f8- FLUORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZOD

1-{15-E R %7-@%TE§}%F(§I§3E82%U%bdﬂ)-ﬁ,ﬁ%@%ﬁébi@fim-z-

YL]MFEHM%ZETVDWEH hyl sul fonyl ) -2, 3-
di ; Z- kA g Lo 2.
 hiuAndn AoRaReo %*zd?“n@%?dﬁ USHSYS ThoMEY INCRASERATHL2.3
dinydi ] - ReReGcioRN By he hilbenzabasinaLe Hb0eYs- 8892 mmol)
azetidir;é“(o.@-rﬁﬂ),, ACNO2(Binl). MIS ni/Xrel ShteRRy, 7GBV( 4D1 (xarpl 214 (3), 71
(9), 7QBR) 5&)(45_ cHLORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- B
ENZODI OXI N-2- 35 YL] METHYL} PROP- 2- EN- 1- AM NE A ni xt ur e

Exa I%@f—S-chl or o- 7- (nmet hyl sul fonyl ) - 2, 3-di hydro- 1, 4- benz
N—{[Qﬁ&; RO- AT RS ONYAOFR, UGG # skl COTIORIN-2
YUMETHHIBETHYLPROPNETomierT ne (0.5 if) ang AN (3

Bl eRAR U CEATer BIEXBTRIBHE WG Fo Tuoso. Bametiasuligyi)-2.3-
dihydbe?b,4(-Bemzo§n70>gﬁ»)2}-y|]%ﬁewlwbp4-,r?étay(b%hzéﬁe?s{@ﬂonamo.oo? g, g.m 2 mmol),
2-mefYonay | pES ST D SRRt R 0 e 7
(M+, EN2@8I(BR), 86AbpY L MSIHYLYBUTAN- 1- AM NE 5 Preparati on

according to Exanple 57

[ (|2R -5-chl oro-7- (et hyl sul fonyl ) - 2, 3-
Examplepér o- 1, 4- benzodi oxi n- 2-yl ] et hy!
1-{[5-#memlmer\ylgqu@suL:Jnit?mvkgi%ézlg%g)t)ﬁbwg@ﬁisﬁr}mpomN-2-

=lc : : z (rel.

YL]MEEF?&%‘%’Y%E@SD&F 333 (M, 2), 290 (6), 87 (7), 86

( Bepar8ton d4¢cordhg(té)ExakiplExdmdieg $9-fluoro-7-(methylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-ylimethyl-4-methylbenzenesulfonate (0.005 g, 0.012 mmol),
pyrrolidine (0.5 ml), ACN (2.5 ml). MS m/z (rel. intensity, 70 eV) 315 (M+, 0.7), 110 (3),

85 (6), 84 (bp), 55 (4).

Example 57
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROP-2-EN-1-AMINE

A mixture of [(2R)-5-chloro-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-
yllmethyl 4-methylbenzenesulfonate (0.027 g, 0.062 mmol), prop-2-en-1-amine (0.5
ml) and ACN (3 ml) was heated under microwave radiation at 120°C for 20 min. MS
m/z (rel. intensity, 70 eV) 317 (M+, 2), 113 (3), 71 (5), 70 (bp), 68 (3) 63 (3).
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N-{[ (2S) - 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- B
ENZODI OXI N-2- YL] METHYL} - N- PROPYLPROPAN- 1- AM I N E
wdr@pasadi on according to Exanpl e 57 using PCT/EP2009/055137

[ (2R) - 5-chl oro- 7- (et hyl sul fgnyl ) -

2, 3- di hydr o- 1, 4- benzodi oxi n#2-yI | net hy!

4- met hyl benzenesul fonate (0.027 g, 0.062 15 mmol),

N- propyl propan-1l-amne (0.5 m), ACN (3 m). M5 niz
Examplel58 i ntensity, 70 eV) 361 (M, 0.2), 332 (6), 115

7 .
N-(i25 e GEEORAR Rl TR et | g BRAZORIGXIN-2-
YLIMEZBYLEXUNAN-HAMINE N, N- DI METHYLMVETHANAM NE
. ¢ : e
| [!(52 _rgtﬁ(%:rﬂ?lgtscgr_eg{gqgeq%ﬂérﬁglwgﬁ-g-ckﬂ’&bnﬁ(methylsquonyI)-2,3-
dihydio-3.4ibeenctionin-2-¥knewal dneihzlopnzapesiyionate (0.027 g, 0.062 mmol),
butan4t-BBiihe (BemBnaReN (f:mgt Mg ﬁ)}/@grél.mteﬁs@ﬁ?o EWps33 (M+, 2), 290 (6),
N- et hy | et h 5 m, 2.0 Min MeOH), ACN (3
87(7M$(%%ﬁ@)ﬁ@ﬁ)hei Eltensity, 70 evl) nsoso'(ﬁw, 0. 4)(, 85

(2), 84 (3), 63 (2), 59 (4), 58 (bp). 25 Exanple 61
Exa%}g\m- N-{[(2S) - 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYD
“4- BENZODI OXI N- 2- YL] METHYL} ETHANAM NE Pr epar at i on

N-{[( 289 o LR O BT - S GNYg)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-

YL]M%ﬁ‘@@%ﬁ%—?"ﬂ(ﬂWLﬁR@MNMLﬁMINEnW )- 30

-di hydro- 1, 4- benzodi oxi n-2-yl ] net hyl

4%@%9%%%@?@5@ tpdrnarled o né,,[(26%)65thlomrzr(methylsulfonyl)—
2,3-diNyetdy e rasvainaxie- 20 @jrkethily) 4- Ibénﬁéﬁesdﬁﬁnﬁid(?(mﬂ % 0.062
mmol NS ¥rophn- Eghnig 0.5 il QNQ%@@?M%%VZ 84 SrtbnsiBP 70 ev)
361 (IN+] D(2S335 {E)HL ORCD ), 1 (| WEDBIY ISBUZFY(4)- 2, 3- DI HYDRO- 1, 4- B

ENZODI OXI N- 2- YL] METHYL}P ROPAN-2-AM | N E

Preparation accordi ng to Exanpl e 57 using
Exanyple ®0- 5- chl or o- 7- (et hyl sul fonyl ) -

1-[(2 rsicqiimﬂow%m-wmf Z%tg%r;@i(r\gr%zzwjmmwmo 06(3-1\/\?)—BENZODIOXIN-2-YL]-
N,N-%/%f%@%ﬁ%%@d%m 1115 51°3 7 42 mmol ),

PP raptaforaatesrdng. to EgmpleéBY (Singl(RR)MSchibro- +(edethylsulfonyl)-
2,3-dib§§r%’3§lﬁt-l{%rg)7o%i@@-@%ﬁ_ﬁng&g%-lniétegﬁgﬁzé@w|f%ﬁa{e820’.027f°g, 0.062
mmol\-{{ntetBy ristihn RO e7(0( VNt HYODIF SAQH), 2AGN 1B HYDRAS Az (Be!.

- LOXI Y L IN E
intensgg B e e 4 MBS iy el (L 3 B, SOGH e oY

[ (2R) - 5-chl oro-7- (et hyl sul fonyl ) -

Exanﬁol@ﬁdi hydr o- 1, 4- benzodi oxi n- 2-yl ] net hyl

- 7 0
N-ETRY RSP CRor RETH Y SHLF oM R YDl 4%
BENZORBIOXiN'RASMETHYO ESVWANAMIRE3 (M-, 0.3), 304 (4), 87

(BlepaiftidrPBecortithg ) Exatfiple B usifi §FR)S-8foro-7-(methylsulfonyl)-

2,3-dihydro-1,4-benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.027 g, 0.062
mmol), N-ethylethanamine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 333
(M+, 0.2), 98 (3), 87 (7), 86 (bp), 58 (6), 56 (3).

Example 62
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-2-AMINE

Preparation according to Example 57 using [(2R)-5-chloro-7-(methylsulfonyl)-
2,3-dihydro-1,4-benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.027 g, 0.062
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N- ETHYL- N-{[ (2S) - 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYD

RO 1, 4- BENZODI OXI N- 2- YL] METHYL} PROPAN- 1- AM NE 15
wdr@pasadi on according to Exanpl e 57 using PCT/EP2009/055137

[ (2R) - 5-chl oro- 7- (et hyl sul fgnyl ) -

2, 3-di hydro-1, 4- benzodi oxi n# yI]nEthyI

4- meth Ibenzen sul fo 0. 7 062 mmol
mmoif FEBRI 2 IBRIE (-0 AS (& M Rk (- S TOTET RieY) 319 (M,
1), 30@I‘(GD 84 (ﬁ)ET\SI(6N7ZKBp)3‘5ﬁ (347 (Mt, 0.2), 101 (7), 100

(bp), 98 (5), 72 (8), 58 (9). 20 Exanple 65

2- ({[(23) 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-
Exangse3Dl OXI N-2- YL] METHYL}AM | NO) ETHANOL Prepar ati on

N- {[(?@Cﬂ@?@z @?ﬂﬁ rret%jll' % y2|§ DIHYDRO-1,4-BENZODIOXIN-2-
YLIM !FBI\)MMM% LHYLP z%Nﬂo&\lVH E~y| ] net hyl
Apradmilidie aéesie |t6<Eb@irﬁpléC570l2§'n@[ @)Qﬁ@hlo?&mméth Isulfonyl)-

2,3 T AR >§ Ry idiubehseriadibnay (05027 §;0.062

mmol}p M-nd&thyliprdpadei,-atiriel (B5 nd), 4ACNq34nI4}2M6]mH: (red JnténshtyZYO eV)

333 (|?| b'3§) %*AG@ 14 @ﬁ% @b) 38645(3@)7% (7 L (J 5, 321) Spﬁi 14

(J-values are in Hz and shifts relative to
anﬁﬂ want - peak at 5 4.8 ppm. 30 Exanple 66
N&Cﬂ%lf& - CHLORO 7- (I\/ETI—IYLSULFO\IY%é 3-DI HYDRO- 1, 4-B
N-ETH TP k52 HORQETMIE THNE RUER EF AR N Y RRO-T,4-
BENZ?DI@XI%I Q?L]NEM%LM@PA&@WMNEW usi ng
chloro

[ &Z%ﬂrﬂw} gc&orglqgetﬁ%iﬂyr@l%g?o %)/p% I['@ﬁ,]ﬁ -chloro-7-(methylsulfonyl)-

2,3-diftycet- hyi-benvoeliesni2 winactay| ©neiylgenserteifossteni®d3?, g, 0.062

mmo|}\L @féf%b%@”ﬁ‘ ﬁ% (85%%,4\051”@'\%68@@@ @4%@9&{@?0 eV) 347
(M+, QQ) 107'2( ()bfo(?O (53, 83Y5) (ﬁmcﬁﬁ/ 3107 PCT/ EP211119 /115

51 3 7 43 Exanple 67

N-{ [(2S) - 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- B
Exa"mlé | OXI N-2- YL] METHYL}-2-M ETH OXYETHANAM | N E

({[(FB ePDHILOROD-2¢METH YIgS UbF St 2 35T HKDRO-1,4-BENZODIOXIN-2-

t hyl sul f I 5
YL]ME*%%T}%MENQ%?H od?/oilun- g%l % met hyl
4Prm:taﬁ§1h¢naazmrdml todreraple 02sing [(2R )e6ehloravdt(methylsulfonyl)-
I
2,3- dlgwxgl%t 'i‘gfxliféﬁ Q%@Q Gixﬂﬂﬁtﬁﬁ%é??qg%ﬂfoggt% ﬁ 0 062
mmoI arr;ypqtbynol gﬁmlb @g\u\ﬂa (400’ MHz Me ): d 7 57 (1H,
d, J213){B(72498 ﬁ-IQHL@@K/E M@T -gdL NG, )2 2) %DMIZIYEDHOM) 8431 (1H,

dd, J P Boreing 41 (B 5@)7}5&5?%&34 "S), Prf’B? BH 8" 5.8), 5 2.82 (3H,

m) pping (&R)lalﬁes lar@iroHZ- e(rldEsHTﬂrd; salbfivientd golvent-peak at & 4.8 ppm).
2, 3-di hydro-1, 4- benzodi oxi n- 2-yl ] et hyl
4- et hyl benzenesul fonate (0.027 g, 0.062 mol),
Example6di ne (0.1 m), ACN (3 m). MS mz (rel.

N- {[(ZSQI@GHL@ROW(MEMWUSGMON%) -5 DILYORD-1,4-BENZODIGXIN-2-
YL]MI(:'Tﬂ)YL} N- ME'FHYLETI(-|ANAMINE

Preparation according to Example 57 using [(2R)-5-chloro-7-(methylsulfonyl)-
2,3-dihydro-1,4-benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.027 g, 0.062
mmol), N-methylethanamine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 319
(M+, 0.3), 85 (3), 84 (3), 73 (5), 72 (bp), 63 (2).
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Exanpl e 69

N-{[(2S)-5-CHLORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-B
wehNOODEI N- 2- YL] METHYL} - 2- M ETHYLP ROPAN- 1-#dd/kEpbod#055137

20 Preparation according to Sxanpl e 57 using

[ (2R) - 5- chl or o- 7- (et hyl sul fényl )

i hydro-1, 4- benzodi oxi n- 2-yl ] net hyl
Examépl?réghyl benzenesul fonate (0.027 g, 0.062 mmol),

N-{[(25 )+ ChiLIQROPAMMETa ISU (PO Yid) 2, 3-SINYCR 04 1),4-BENZODIOXIN-2-

B BT (%, 2,572 (9 2

1P{dnazg)ors aGHrdRg- to- EWMﬂMIZR)ﬁ ghipro-Hver@thylgulonyl)-
2,3- d.ﬁp&@ﬁ DA 2diokia- 2 Wh% f%ﬁélbghz&ésdﬁoﬁate (0.027 g, 0.062
4

ration accor
mmol (&ma@owt@r@mm@,{gt ml)sm%ml), MS m/z%rel intensity, 70 eV) 335

M+, #), 39di(hgpres-(b m 058 &), 66412).] et hyl

(M, )mat h(ylgenz(erggsul natggyo 327jg 0.062 30 mmol),
pyrrolidine (0.5 m), ACN(S m). MSmz (rel.

Example®8sity, 70 eV) 331 (M+, 0.4), 110 (4), 85 (8), 84

112 B¢ @%@M&éﬁ@ﬁ@&%&é&ﬂww S4BENBIDIDYN-2-

YL]MENZ WRANE3S YL] I\/ETHYL} PROPAN- 1- AM NE Pr epar ati on
FéF% Qccﬁﬂﬁ‘ﬁptbeE M%‘H’Pgusm [(2R)-5-chloro-7-(methylsulfonyl)-

| sul f

23dl5y@r0d1+4y*aergf’oii?ca5 SRy #rsslbyibrazengsulfonate (0.027 g, 0.062
mmol#- af@tlhh‘ieb(@n?ﬁﬂ)e%rﬂ wail)e MS.r21re, inferdfy, 70ewh) 317 (M+, 1), 85

(3), 75)&?’22@#5%9%%&%\& g% (MrACN (S ?5)(3;\/5 r7”?,2((5;6' 72

(bp), 70 (7), 63 (3). WO 2009/ 133107 PCT/ EP211119 /115

Exanﬁfl 7/ 44 Exanple 72
2S) - 5- CHLORO- 7- ( METHYLSULFONYL) - - DI HYDRO- 1,

N-{[( Hbf@ﬁ(pﬂ (METE LS FQNML )SNR@ 1AMB@Z@DIOXIN -2-
YL]M@THW‘}UZOI]QI'EQTgWLIiR@PmMQWNE'th(o 178 g, 1.52 mol)

( @gq%é'@é S0cording 1o Bxampid b7using 18R Behibro-7-(methylsulfonyl)-
2,3-dihyarfe)-1 ,_Br-lﬁéthzafdtibxl?n(znsﬂlr’hs’tlhym fmbli/llbeﬁzéﬁébdﬁbd?w (0.627 g, 0.062

-2. - n n .

mmolf PSB! e 1%t REN AR FETRE el itksiy. 70 ev)
333 (MG, 25 202 (8) NeOH2reA861(11R), BOKB), SWa®).heat ed under

m crowave radiation at 120C for 1 h 20 min. M5 nlz

(rel. intensity, 70 eV) 337 (M+, 0.4), 91 (5), 10 90

Exa"tniﬁ)7 85 (3), 70 (17), 63 (3). Exanple 73
I O D R PR
YLIM %%Pl'ﬁkdl ng to Exanple 57 using

[P%X)aré’ati@hhommd?\g(tmﬁ)twhﬁlelfﬁowhg {(2R)-5-chloro-7-(methylsulfonyl)-
2,3-difydid H'ZYtgergzzoéd@er?%Eﬁ’%t% %n@%ydﬂﬁ%&%&ggﬁonat 0.027 g, 0.062
mmoly, m/rmlldmeh(plfprrtbpéﬂi(&mlhg\/lmnlz (hel) intexsity ( 20 @) 331EM+, 0.4),
110 (&Y, 85((B% 84 {ph e85 ()Y 55 (5).eV)

Example 71
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-PROPAN-1-AMINE

Preparation according to Example 57 using [(2R)-5-chloro-7-(methylsulfonyl)-
2,3-dihydro-1,4-benzodioxin-2-yllmethyl 4-methylbenzenesulfonate (0.027 g, 0.062
mmol), propan-1-amine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 319 (M+,
1), 85 (3), 73 (5), 72 (bp), 70 (7), 63 (3).
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347 (M, 2), 332 (20), 292 (30), 290 (78), 100 (bp),
70 (16). 20 Exanple 74
wd.2dop12597 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYRRER2049/635137

ENZODI OXI N- 2-  YL] METHYL} Pl PERI DI NE A mi xt ure of

[ (2R)-5-chl oro-7- (et hyl sul 6ny|) 2, 3-di hydro-1, 4- benz

odi oxi n-2- yl]nmethyl 4-nethyl benzenesul fonate (O 49 g,

1.1 mol ), piperidine (1 m, 10.1 mmol) 25 and MeCH
Exam@em2) was heated under nicrowave radiation at 120C

NIRRT s AN B S i R e SR SR N 2
YLIMEREL}H3- ELU@ARQBR@F(/B\I QlAMINEThe am ne was converted
twgg_v'"k% g?rﬂpé%@%rﬁit & 16? énf r?t?gﬁﬁrloﬂ' wag §gsufué\é}§’6h a SCX-3
ion e@mgngwolm@jTE& e@kh. [(@@)-E&-—ghlorgg? (rﬁg§hylsg@‘opgly -2,3%4gihydro-1,4-
benzddioxib - y“l!;méﬂly( Ib'é%zgﬁéémfoﬁa@(o 027 g, 0.062 mmol) and 3-
oo LS TS A A PR noweve
radlat[drﬂﬁt)u}?(:hﬂoorlm 20 (miat ME swit {rehymtenity3-70 &y B37 (M4, 041,291 (5),

dig@X i N-2 t hyl 4-nmet hyl benzenesul fonate (0. 48
90 (o Y 8§)i?5]m7990q1;%§ %éélﬂgnam ne (1.5 m, 33%in EtOH 4

mol ) and ACN (3 m) was heated under m crowave
Exanifidi7ation at 120C for 20 mn. Purification on SCX-3

- R T Qe S R r OS2 8 A ENEaDIOXIN-2-
YL]MEWW@}%WW&{Y@RO@AW AM}NEOCN oric acid salt and

B Steiat Serrt B IR e, Y5 42 S MBS T A sy ronyi)
2,3-dingdmy] ,428anAodioxi 2)ylratRyl 67 ethgbeq2@)esurionaten)0, 0E3g, 0.062
mmolf - @Qt@@%@&%%%ﬁ@m%@'@%’ infengity, 70 V)

347 (MNZ (IQDZ 297 (3 (A8)PREPLOR)L7ANG).N E A mixture

"{R(JZ? -5-fluoro-7-(met hyl sul fonyl)-2, 3-di hydro-1, 4- benz
Examile d4 n-2- yl ] nethyl 4-nethyl benzenesul fonate (0.2 g,
1-{[(23)5-@HubRom-mlamHYLsm‘u‘H®éNW)-m3>Daﬂw[2)§§£][ﬂ,4-35rcn)dz)om(3X|N-2-
I~ xcrowave radi ation at 1 or m n.
YUMB AV SRR el S ot (TEA MeCH) and by
f Aamixturarad g eh-aplogo-7 Hsuesbylanlés st AS- dib - 1,4 harizadioxin-2-
yI]meﬁVH rﬂﬁ hg/ﬁ)é’hzgﬁé r{%@eg? @gr‘lvﬁ tzdépérrkﬁne (1 ml, 10.1 mmol)

rrc aci rysta

and M@k (Brmlpwag freatq@zladewqfrpwa(/e éadlatlﬂrﬂ 8hd20\C fori2emn.
Purifign(ddrSCX-3 collimf %TEANe@PI))and@ fdsh) col@n(chrom@fography

(Meoﬁéf%%@mthﬁ(t{tl ' 15@?&’@25 he amine was converted to the
hydrotcRIONELacicRs At é)hd:l-l‘cf@%lﬂzét} B&ENRABBOBKENRO 20.26]g). MS m/z (rel. intensity,

70 e YBIEM-EIE - BMdo ) Fas (op), 96 (2), 55 (4) [0]= -60° (MeOH).

Example 75
1-[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-YL]-
N-METHYLMETHANAMINE

A mixture of [(2R)-5-chloro-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-
yllmethyl 4-methylbenzenesulfonate (0.48 g, 1.1 mmol), methanamine (1.5 ml, 33% in
EtOH, 4 mmol) and ACN (3 ml) was heated under microwave radiation at 120°C for 20
min. Purification on SCX-3 column (TEA/MeOH) and by flash column chromatography
(MeOH/EtOACc) gave the title compound (0.18 g). The amine was converted to the
hydrochloric acid salt and crystallized from MeOH/Et20. M.p. 262°C. MS m/z (rel.
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A m xture of
[(2R) - 7- (et hyl sul f onyl ) -2, 3-di hydro-1, 4- benzodi oxi n- 2

wo ydopnetiyyl 4- m et hyl benzenesul fonate (0. 196 goT/8P509/055137
mol ), 2, 2-di et hyl propan- 1- gmne (1 mM, 85 20 mmol)
and ACN (3 m ) was heated ufl@er microwave radiation at

ntengyeAP eSE R 47t 1 5 Db 8 RalloaPBRY CCEeR0 (G lel= -61
(MeOH)e title compound.Yield: 0.1 g. The anine was
converted to the hydrochloric acid salt and

crystallized from MOH Et20. Mp. 242C. Ms nlz (rel.
Exanmipledsity, 70 eV) 313 (M, 6), 298 (32), 257 (14),

N{[(2§65 #Peb%éeﬁwérﬁbf%‘i%ﬁ @(L Ejslanﬂg%m r\?ﬂ?moxm-z-

YL]MIF-W FRCPA Aéﬂll\iﬁ YL] I\/ETHANAM NE Prepar at i on
afGAEirs ®f (@ %methylsulfongl) -2,3-dihydro-1,4-benzodioxin-2-

yimett %ﬁ%@'@ﬂ%ﬁ%%n@%@ 2 B8 ikl resrarteois ooy and

ACN (B GbOdastebied uretdnaniaroweye (E@@tonnatEt204C for 20mhip, PACHEation on

SCX- %%QIU%% Q@A@%OEIB%W M{s% Hr&g@@g{gﬁz éggoét%e%@)?{g/MeOH ).

Yield:N.{ 2B, (%TIWL@JDF@W@ cgnvertid tevibrdy mlgwand
crystaYHeNEF&M Ll\}leéﬁ'rﬁ'\léw &dleﬂ) R Ifné?ﬁz' E&g; tg 76 ew 303 (M+, 2),

73 (5% ke dheh A GBS iRyp 45m1ny%ésemeﬁ>é@u| {onat e (0.020
g, 0.0504 mmol), ethanam ne WO 2009/ 133107
E Agl/ P211119/1155137 46 (2.0 Min MeOH, 0.5 n),
xam MS mz (rel. intensity, 70 eV) 269 ( Mk,
2,2- DH\)(IETH_-EY]_ N({@()ZS)W(MBTHYBS[(LE@NYEEZ(%DJHE&)E&@}He4-BEI\EZODIOXIN-

3,4-Di
2 YL]&F{[}%&}% WNETI—NL PROP-2- EN-I| - AM NE

PAPRFUEI D f(2E0 o rae iy swdj‘om(lér@ﬁ -dihygro-1,4-benzodioxin-2-yllmethyl 4-
meth)[IBerﬁi@fe'%Wféh‘étfaQOyﬂ%& o*5 hiawd r@QZMm&W@ nt-yhline (1 ml, 8.5

ol ACKAS 1) e A e RN ?tnomoﬁfg (820 min.
Purifi¢atiopnen 8CX-3@&okMin ZBEANWOH] and131fldsP) chrémaiégraphi QEITAC)
gave s S BB M0 T f TR R BRI TRES & (e HdfolRloric acia
salt amd epeataltizehfraccide@ibigta o NEva@pleC 29S m/z (rel. intensity, 70 eV) 313
Y4 £ h 2

M+, & 2B 2 e e AP0 B R RO

m)rphollne (0.5 M), ACN(3 mM). MSmz (rel.
Exanigléassity, 70 eV) 311 (M, 2), 132 (3), 131 (5), 101

N-ME L-H%(MHYE&Ui_EbNYL)-3,4-DIHYDRO-2H—CHROMEN-2-
YLIMETHANAMINE

Preparation according to Example 25: [7-(methylsulfonyl)-3,4-dihydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), methanamine
(33% in EtOH, 0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 255 (M+, 92), 132
(52), 131 (bp), 77 (76), 70 (48).

Example 79
N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}ETHANAMINE

Preparation according to Example 25: [7-(methylsulfonyl)-3,4-dihydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), ethanamine
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20 Exanple 82 N-{[7- (METHYLSULFONYL) - 3, 4- DI
HYDRO- 2H CHROVEN- 2- YL] METHYL} BUTAN- 1- AM NE
wdr@pasadi on accordi ng to Exanpl e 25: PCT/EP2009/055137
[ 7- (met hyl sul fonyl ) -3, 4-di hygr 0-2H chronen-2-yllm
ethyl 4- nethylbenzenesulfoné e (0.020 g, 0.0504 nnDI)

@0 Wi e, B570) gl )7 (roBiTebsity. 78 \ege gy, 5), 13

(6), 7?16) 58Gbppm6 (457 (7). Exanpl e 83
N-{[7- (METHYLSULFONYL) - 3, 4- DI HYDRO 2H CHROM
EN- 2- YL] METHYL} - N- 30 PROPYLPROPAN- 1- AM NE Preparati on
Example80di ng t o Exanpl e 25:

: I I e 2.
A g P TR O 2 T h g THYLfROP-2
EN-1:4M |%pylpropan l-amine (0.5 M), ACN (3 mM). MsSniz

(PR3p aratrtsreaéctdrmn 18 BAMPEDA. ?’{mé)hyls@@ﬁg()@ 4-dI3Mro-2H-

chrorfé #944 thyigh hte]ih Réﬂ%eéaﬁeéﬁﬁ)%\@f@ & 0P504 Grspe)) Aopr-en-1-

amineROVS BNY, ACNLPB VRT) HASAKT A\NEEe WDt @0$18/, TOXN) 2FAQMER)113198), 77 (6),
71 (5{ %65(}%@% 3 7 47 Preparation according to Exanple 25:
"T7- ‘hyl sul fonyl ) - 3, 4-di hydro-2H chronen-2-yl]m
et hyl 4-nethyl benzenesul fonate (0.020 g, 0.0504 mmol ),
Exanﬁkle@qthy' met hananmine (2.0 Mi n MeOH, 0.5 m), ACN (3
i ptensit e 269 (M+, 2), 131

-7 rHYR U OBy 4 BV PO 2R cHRAMER 2l b & 5
YL]MEH’ETAHWOR?H@L(]NETHYLSULFG\IYL) 3, 4- DI HYDRO- 2H CH

% %ﬂﬁ(ﬁ?%@ ?% q'\é/gg‘\gptpéi NAZM I[7 ’(\Imgth@ﬁseuﬁ%nyf) ﬂ? -dihydro-2H-
chronfef-2 ratlintathglud- frm’nWIber&Muﬁgmiate (QHDZOl@, 0.0504 mmol), morpholine

I t

(0.5 Y YRE Tl WS rp BRI, PEIRAPLEFLIND) 2 Tektp Ty ite). 101
(6), 108 (PR)z56He).. intensity, 70 eV) 297 (M+, 1), 131 (4),

87 (6), 86 (bp), 58 (5), 56 (3). Exanple 86 15

N—é l g ( METHYLSULFONYL) - 3, 4- DI
Exa 2H CHROMVEN- 2- YL] METHYL} PROPAN- 2- AM NE
N-{[7 FETENALS ODF @8I0 B, 4D [HY DROFH-C HIROMEN-2-YLIMETHYL}BUTAN-1-
AMINE (met hyl sul fonyl ) -3, 4-di hydro-2H chronen-2-yl]m
hyl 4-met hyl benzenesul fonate (0.020 g, 0.0504 mmol ),
pPrgpaation aatardingOos=xdmple AN [(-Bmethylsuienyt)3,4ditydro-2H-

chrordH-8RFiathyl Anf¥hyIBER- ¥ uIEAate16D2053, 0.6504 fmol), butan-1-
amine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 297 (M+, 6), 254 (9), 131 (8),
87 (7), 86 (bp), 77 (7).

Example 83
N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-YL]METHYL}-N-
PROPYLPROPAN-1-AMINE

Preparation according to Example 25: [7-(methylsulfonyl)-3,4-dihydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), N-
propylpropan-1-amine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 325 (M+, 1),
296 (7), 131 (4), 115(10), 114 (bp), 86 (6).

Example 84
N,N-DIMETHYL-1-[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHANAMINE
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20 72 (bp), 56 (6). Exanple 87

N- METHYL- N- {[ 7- ( METHYLSULFONYL) - 3, 4- DI HYDRO- 2H CH
wOReIENBEe7 YL] METHYL} PROPAN- 1- AM | NE 25 Pr epar ap@mRP2009/055137

according to Exanpl e 25:

[ 7- (et hyl sul fonyl ) -3, 4-di hﬁar 0-2H chronen-2-yl I m

PR R PSRN G PR Lo 5 (PGt oy k(s G 21

chronéd -2yt n{atlyl. 4-ietieylbétzencélfeVate 30020 dH0.0204 nirddl) (&)

6 ( . , . . .
metnyffhelidienifie (I ebue L Py Ae bR f gy intensiy. 70
eV) 26EN; 2), N (MEETHY (4)PEORANSD-(AM AN Pr epar at i on

accordi ng to Exanpl e 25:

[ 7- (et hyl sul fonyl ) - 3, 4-di hydro-2H chronen-2-yl | m
Examale @S 4- net hyl benzenesul fonate (0.020 g, 0.0504 mol),
N-ETNYBINgGIMWIBTRRASUL-FRONYE )-60-B1MY DRAGN-CBIROMENE- nT z

ety 70 o) CBTL O, D T hg () =161
YL]M'%@?'&%EHMWN& (6),\/)58 (9)(. VO ?2009/ 133(10)7
P EPadr 46coriing HIERmpleds: [EtmetHyis8@nyl)-3,4-dihydro-2H-

hronfed-Bly it dfirAY %'M@PA&%&@@W&MU
¢ H%EWLHWW Weparati on -aceor rng to ”
ethylethamgnme®.5 (1), (e I(\%rriihll\ﬂgmllz)(rej-, intefnsity dr@ €¥H298 (M+, 1), 131
t 4- met hyl benzenesul fonate (0.020 g,
@), 8§k65§§qm%§@’-5zﬁ)hoet ha%ol (0.5 m), ACN (g )
m).1H NWR (400 MHz, CDCI3): 5 7.37-7.39 (2H, m, 5
Examplé36(1l H d, J 8 Hz), 5 4.18- 4.24 (1 H m, 5

N7 EVETE S - 3 s ERQd g HROREN: L0 BiyTipROPAN-

2-AMBNE N METHYL- N-{[ 7- ( METHYLSULFONYL) - 3, 4- DI HYDRO- 2H CH

Sﬂﬁ*ﬁgﬁﬂ%%c%@ﬁﬁb}géﬁﬁw: 7 MBI SRRNGH 28 -dihydro-2H-

In
chronjen-2 hylut-meilyyiperzenesufigoate-(91920:g,r b RBGE Mol propan-2-
amin@(mslmwl,-/(@mwrﬁﬁﬂ@l%wg&pnﬁéﬁsi@ﬂ?@?éi\/g)qzs@(l\@ﬁ,%, 0881(3), 77 (7),
t hyl et hahamne (0.5 m), 'ACN (3 nl). Ms'mz
72 (bF'(Xp Ehnt ensi ty, 70 eV) 283 (M+, 2), 131 (4), 77 (4),
73 (5), 72 (bp), 63 (2). Exanple 91 2-M
“N-{[ 7- (METHYLSU LFONYL) -3, 4-D | HYDRO 2H CH ROM
Exa'@@%\go g([L] I\/(ETHYL} ETHANAM NE) Preparation accordi ng to
N-MEBkhifip Ne{[25ME THY 2 by OM L) 4D 1HY DR Hy-GHHROMEN-2-
YL]ME‘T‘HBP’IT_gIBR?D/AﬂIW-ﬁNQME 4- et hyl benzenesul fonate (0.020
g . 0504 mmol ), 2-

, nmet hoxyet hanam ne (0.5 m ), ACN (23
nPjepaetion aceqreing todpmmapleR: 16-(reeshyimgiopyh-3,4xpinydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), N-
methylpropan-1-amine (N-,N-) (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 297

(M+, 2), 131 (5), 87 (6), 86 (bp), 77 (5), 58 (7).

Example 88
N-ETHYL-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}PROPAN-1-AMINE

Preparation according to Example 25: [7-(methylsulfonyl)-3,4-dihydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), N-
ethylpropan-1-amine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 311 (M+, 1),
282 (5), 101 (8), 100 (bp), 72 (6), 58 (9).
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254 (38), 131 (8), 88 (bp), 58 (8), 56 (12). 25
Exanpl e 92 1-{[7- ( METHYLSULFONYL) - 3, 4- DI
woiOR@ A6 CHROVEN- 2- YL] METHYL} AZETI DI NE  Pr eparet/ERI009/055137

according to Exanpl e 25:

[7- (rrethylsulfonyl) 3, 4-di hﬁéro 2H chronen-2-yl 1 m

et h 4- met hyl benzenesul fonate (0.020 g, 0.0504 mol),
Exa"ﬁ‘!%%élgdi ne (0.2 30 m), ACN(3 m). MSmz (rel.
2-({[7THMETIYLSULFONX) )-28 IDIHYDRB)-2HICHROMENYX- (5), 71

le 93
YL]Mé?b%‘E&MJ'&b?%;H%@NESULFO\NL) -3, 4- DI HYDRO- 2H CH
ROMENratiorsscoarfivigTteNEXaPROPARG: 17 -(mpthvis uboayhirad idiftydro-2H-
o T T lims Oy et 2opd
am'”Qﬁ"h@/ﬂ‘OMOr@eﬁn ikl TSI 4 00OVDIZ0CHC 0 B0a7 TS 2H, m), &
7.23 @H, @eUte/Hey, dpan 814 i Q% 9), ® 3163-3. m%?ﬁ( gs)(bﬁlgjoa 2.81-3.00
(6H, ff‘;;% 1 §|'7r% 5?5(1 hk)bgﬂ 8 j178(9’9()1(LM\’/@ 2009/ 133107

PCT/ EP211119 /115 51 3 7 49 Exanple 94
Exa E}ibé ( METHYLSULFONYL) - 3, 4- DI HYDRO- 2H CH ROM EN- 2-
THYL} PYRROL | DI N E 5 Preparation according to
N-ME Y\é{[MME[Tﬂer&UhEOﬂMLf)&mDI DRQi Hy-drHROMEN-2-

YL]ME*FHWEET?IA‘NAI\WI Nt hyl 4- et hyl benzenesul fonate (0.020
yrrolidine

1), i‘o.sm . ACN (3 m). M
nP&eRar@ fion aﬁwﬁmty Exemile)25: ¢ (mﬁhylgzylfonyaﬁ $4jhydse-2H-
chronféh-2- {hetsl%l!(ﬂ) mefth Ibét)zerﬁa@u(féhate 0. 65®5mmol) N-

methyeineEHIN B BE %Eéﬁp@pw%m ﬁ@ﬁsﬁ G B 2), 137

(4), 72%4), [73-(bivethfdp3,ub3 Gyl ) - 3, 4- di hydr o- 2H chronen-2-yl ] m
et hyl 4-nethyl benzenesul fonate (0.020 g, 0.0504 mmol),
piperidine 15 (0.5 m), ACN (3 m). Ms mz (rel.

Example&sity, 70 ev) 309 (M+, 1), 131 (4), 99 (7), 98

2- ME\TP@XY N{[?QME%YL?H#EWE? gl\gD%P H%IE)IR%-IROI\/(I:IE_'N -2-

YLIM TH INFETHYL) PROPAN- 1 - AM NE
3Pfdpapatigit apeordingatoi Byeanhiile-28a ([ T-(hethyTsuliony-3H2-dimglrd-2 H-
chror%&t&%ﬁ% %t%légﬁ(ze%esu%ngt)é%% Cc?b%é‘l‘ mmol), 2-

meth@xyethastamyine |0 foom)l )\GN éB ol 4B 03/2 Kret Hintemsity 220 eV) 299 (M+, 6),

ul fonate (0.020 g, 0.0561
254(%11% ﬁgg 8é@?zoro opa 1?) amne (0.15 Min
I\/EO-V TEA:4/1, 5 m) was heated under m crowave
Exanipl€ioat i on at
1-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-YL]IMETHYL}AZETIDINE
Preparation according to Example 25: [7-(methylsulfonyl)-3,4-dihydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), azetidine (0.2
ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 281 (M+, 3), 131 (6), 77 (5), 71 (5), 70

(bp).

Example 93
2-METHYL-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}PROPAN-1-AMINE

Preparation according to Example 25: [7-(methylsulfonyl)-3,4-dihydro-2H-
chromen-2-ylimethyl 4-methylbenzenesulfonate (0.020 g, 0.0504 mmol), 2-
methylpropan-1-amine (0.5 ml), ACN (3 ml). MS m/z (rel. intensity, 70 eV) 297 (M+, 6),
254 (33), 130 (7), 87 (7), 86 (bp), 57 (9).
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25 120C for 1 h 20 mn. MSniz (rel. intensity, 70 eV)
301 (M+, 3), 131 (8), 91 (9), 90 (bp), 86 (18), 70
wq@ i®ya3dwanpl e 97 PCT/EP2009/055137

4-{[ (S) - 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BE
NZODI OXI N- 2- 30 YL] METHYL} PHOLI NE A m xture of

[(2R) -5-fl uoro-7-(nethyl sul fonyl)-2, 3-di hydro-1, 4- benz

odi oxi n-2- yl ] nethyl 4-nethyl benzenesul fonate (0.39 g,

Exanipl®®4mmol ), norpholine (0.3 m, 3.4 mol) and ACN (3

SRS R R R 20 L

YL]MEVHMLaBMRR@lLJthEhr omat ogr aphy and 35

(RS Snale s i g g o1

Chrorr&rygtyéﬂme E)élcfl m%ml 02@1@ W‘M mmelyy pyrrolidine
(0.5 tmml(tsym%?ms ), %réﬁintérﬁ@t 1?1) e\? 0136 %)), 8508), 84
g ), 56 WD 2009/ 133107 P211119 /11

(00). £, 551467 Bl & 68

N ({(2S) - 7- [ ( TRI FLUOROVETHYL) SULFONYL] - 2, 3- DI HYDRO- 1, 4
Examﬁg@gwl OXI N-2- YL} M ETHYL) PROPAN-2-AM | N E A nmi xture

1-{[7-(NERHYLIYLFONN Lp-BohB HY DREHA 6y IROMEN-@i hydr o- 1, 4- be

YL]ME?PIGP'L SFERDIREY! } et hyl ) 4- et hyl benzenesul fonat e
pan- 2-am ne

), and ACN (2
PRSI AR CE A a6 a0 o/ (Ral BT D S 0yche-2H-
chron®@éh- myfr!lme'ﬁh 4-arttyloenzdnesuHogategs. a2 ¢ f0. GQO@mrﬂo@C@ipérldlne

05 r@m@@t@méﬂ% TELTEAS LR oY, 11 337 gon 8 ). o8

(bp), AA98), Bbd5am ne was converted to the hydrochloric acid
salt and crystallized fromACN. Mp. 196.2-196.5C 10
ESI M5 mz (rel. intensity) 340 (M+tl, bp), 341 (16),
Examgde 9614) , 102 (8), 342 (6). [a]= -62 (MeOH).
3-FLURBRBARAT7- %T%ﬂ@@%h@%&%éégmgﬁ%m E())é—IRRMENtZ-
_ m xture
YL]M%FE Béé ﬁmégbenzal dehyde (10 g, 50 mmol),
e34ﬂb1bmsmbpdm41nam(n’bBH@|-galt 1@078@“)52&%&2@% Hab®ied @¢n a SCX-3

ion exXERaTHB bl PHEAMIEOEY 7o eilishiohihadrdnyb @ 2 phromen-2-

yl]metheyt éfmallhulbantzmemdfonzm €620 g, D16 haswd) awat 8-fluoropropan-1-

s RIS FARCHAES LS kS 08 it o
120°Grfﬂé” te20q0is. \NH%TTHQ rqin@@rwyf?%gw) 3%I(Mﬁn3) 131 (8), 91 (9), 90

bp). 86 ognaphy (isooctane/EtOAc) to give the title
(op). (%ndq(lg 39g). MBnmz (rel. intensity, 70 eV) 256

(N% 41), 201 (77), 200 (bp), 199 (84), 63 (60). 25
Exanfple3r ati on 2 5- BROMO- 2- ( OXI RAN- 2- YLMETHOXY) PHENYL

(PSRRI AP LY SOl FiONY )2 - RITRER - BEOZPRIOXIN-2-
YLIMBETHYL}MORPHOLINE

A mixture of [(2R)-5-fluoro-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-
yllmethyl 4-methylbenzenesulfonate (0.39 g, 0.95 mmol), morpholine (0.3 ml, 3.4
mmol) and ACN (3 ml) was heated under microwave radiation at 120°C for 70 min.
Purification on SCX-3 column (TEA/MeOH) and by flash column chromatography and
(isooctane/EtOAc/MeOH). Yield: 0.17 g. The amine was converted to the hydrochloric
acid salt and and crystallized from MeOH/Et,O. M.p. 251°C MS m/z (rel. intensity, 70
eV) 331 (M+, 1), 207 (2), 101 (6), 100 (bp), 69 (2), 56 (5).
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nmmol) in DCM (50 M) was added m CPBA (12.8 g, 57.2
mmol ). The solution was heated at reflux for 3 h and
w@omiissiend t hen brought to ambi ent tenperat urecT/EP2009/055137
Aqueous 30 sodi um bi car bonaé (saturated) and DCM was
added and the phases were s §ar ated. The organic
E nﬁﬂa%&v\as washed with brine, dried (Na2SO4), filtered
Xamg® 98 aporated to dryness to give the crude title
N-({(28) 7 {(TRIF L QORGMETE YL ) SR FONY LIVS 3D H Y DRIO-1 J4RBE NI IO XIN-2-

7Y 244 (50), 189 (95), 188 (bp), 57
YL}M%@E‘)@%@@%’%’&%@‘M%‘E 3 (7S RO 2 2 Arvore, P
1AMIBENE ODK (@R )NE-J triflupr@meikiytsulfonyl]-2,3-dihydro-1,4-benzodioxin-2-

y|}me§1é}w @%tﬁ |b@ﬁté@(§@§{af\§§@*@ﬁ§ﬁ6&mg)f@gﬁﬁf% éﬂﬁfpeﬁb_lml) and
ACN (&@%W&&bﬁ(ﬂt@@%n%mﬁme KAgliationzatdl 2 E Mglnaaa@cﬂeactlon
mixtuf@at e nﬂegggSa 8@)@8572:%% @k%ﬂan 'E,hl@olg M@@Hmmpaﬁd by flash
chronf B AR IsRORAS EILARMER T 0d S, ¢ s e was
convertatpouthd Wﬂifbcfhlcg)c adi® sailtandrarlystallizet démosn AGN. N.pe P624%596.5°C.

es1 Mtz P, Ak oaP i Bl ik P8 AR ger 2 ). fa= 02

(MeOH)4- BENZODI OXI N- 2- YL] METHANOL 4 batches of a mixture
of (7-brono-2, 3-di hydro-1, 4- benzodi oxi n- 2-yl ) met hanol

(0.5 g, 2.0 mmol), so finate (85% (0.37

g, 3.1 mml), Cul MW&D L-proline

(0.047 g, 0.4 rmol)and K2C03(0056g 0.4 mmol) in
P Q ( m ) was heated under mcrowave radiation to
repargHEn;

rr-1 hinanitrogen-flushed vial. 10 The
5-BROMQ@2e O Xt AN 121 X ENIEAMO MY ) BE RdAWDEHYWaEer and HCl (1

g 50001 B 0 M o
(13.6 g i164 rama!) mndi KaQ@s b?do3 gagh remolrin QWF ¢eRrdywapheated at 60°C
for 2 rG "ﬁ%’ﬁﬁ)&ﬂﬁé \ﬁb%@bi&@d)aﬁ]lﬁ’leﬂt té@npérBﬁJré 'a'hUEiNét@F‘Hﬁél EOAC was

nsit
addec, i BIEASeSIEETE Sepratemy B Combned ST9ANE PPaSaMers Bashed
with bvine7 o (i & ISR Fikered -ShdedAdIMBRRd. The residue was purified by flash

coluty rBFNEGEaBHY tsBodtahtEiShe) T oNeTHE it ribotnd (123 6). Ms miz

(rel. itengitye tye\EL2F@VH ) 4 D), 20di(AYH 260X ba), HOYAB84),HBA (B02- yI | m
ethanol (0.9 20 g, 3.7 mmol ), p-toluenesul fonyl
chloride (1.0 g, 5 5 mol), TEA (0.76 m, 5.5 nmol)

PrepagagionvaP (0.4 g, 3.7 nmol) in DCM (20 ml) was

5- BR@I\/}CDJth@))QN?AWﬂYl th@I'IHJEP-I@XWF@I-IEN'YLle)RI\MJﬂE30 mn. The
ution.was, dil ute

Mo el i3S e (Giiancy Y e BoRRREE 2l R 450477

mmoly onDEeM (0 et was _gdded nMERBA I(132 8 @yp@uhohn(dl). IThegdolufih was
[ [ ,

heate%% %@% forg\gg OQt.)Oym E)cg% 8@5‘5MQ£’?‘§ elngﬁqu&Qt%)ture Aqueous
sodium bicarbonate (saturated) and was added and the phases were separated.
The organic phase was washed with brine, dried (Na>SO,), filtered and evaporated to
dryness to give the crude title compound. Crude yield: 12.3 g. MS m/z (rel. intensity, 70
eV) 272 (M+, 7), 244 (50), 189 (95), 188 (bp), 57 (93).

Preparation 3

(7-BROMO-2,3-DIHYDRO-1,4-BENZODIOXIN-2-YL)METHANOL
5-bromo-2-(oxiran-2-ylmethoxy)phenyl formate (12.6 g, 46.0 mmol) was

dissolved in dioxane (50 ml) and KOH (10%)/NaOH(20%) was added. Water and

EtOAc was added and the phases were separated. The combined organic phases
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5- BROMO- 2-[ (2S) - OXI RAN- 2- YLM ETHOXY] BENZAL DEHYDE
Preparation according to Preparation 1 using

wG2dpasme2- hydr oxybenzal dehyde (6 g, 30 mol)PCT/EP2009/055137
(S)-glycidyltosylate (8.2 g, ,36 mmol), K2CO3 (4.9 g,
36 moi) and DMVF 30 (12 ni P! Mater (100 m) was added

and the sol ution s extracted with Et OAc (3x10
were $Rgheq HiRuinemumANEd IhauBahadtE calmmnci DS ol &S rhig el
intensii§y0701e\V,) 2461 (M4, 98) 24aqM-+ibp), D13 (B9), 189 ¢4a); i1 88 (49)d
concentrated to give the crude title conpound (8.3 Q).
M5 mz (rel. intensity, 70 eV) 257 (M, 38), 256 (M,
Prep@afion2d0 (bp), 199 (87), 57 (88). 35 Preparation 7

[7-(M%TﬁW§@Lq:(bﬁ?’§z-2%§bWth¥Cz—'ﬂ'\%@E@?@)B@WZF@W‘E—IANOL

reparation accordin réparation using. .

54 BRRES [ PEURET ErRroma- s HiBXG1 b8 nreRjaxén-2gy methanol
(0.5 gg g.cg%lénwsylos)?dilm%EéFgﬂagﬁ:eé%finﬁt?ctsm/@F(’&%;?( ,% rﬂr‘goe, Qlul MO39 g,
0.2 it hreline (R8s B aae ABRIE D optiia. Gl ibiomsO (4
ml) w8s BegtediBderamicrebvave radisiosi toyl407C few) h27 4 ritbgen-flushed vial.

9). 18 . 747 i .
The bg?@nt?ﬁz%e_@)@mg@%m%@ *.ané HEI(DN). Pﬁh%%&é‘ﬁ.b@%glut.on
was ex{racEENgUDESAR- ihqppwmw\p]gamc phases were washed with brine,
e SnB AT kS it ) LS OO v
the t't%l@%p%%d Hh889)- MR (el iiiensly. £0ig\)esf4 Mt tbR)og13 (40), 165
(27), "34@D)3091i §).and was then concentrated. Water was
added. Aqueous HCl (1 N) was added to neutralize and

the solution was then extracted with Et OAc (3x75 ml).
Prepana¢iob05 conbi ned organi c phases were washed with brine,

[7-(METHE SUFFORYL | o DR R G BN ODXIRAE 2 VLIMETHYL 4-
METHYLBBNZENESYIAONASd e the crude title compound (4.4
IA-miRiIrBlcF [f%@bth}léﬂl%ﬂgg%’&ﬁr@o‘?&h RpantdtioxiB2-yAdethanol (0.9

g, 3.7é"nN¥riol)t,)%)-t’olue%esul(for?))l ’ch&)rlde((?.o(} g,7§).5(r%2?o]), :H_%AP 0?'P6a Fn?,té.gnmmol)

and 4EDIVAR) (074 @YBTAHYnSbI)- FAMTN (20 B )Dvad BiREed a4 rddichiZédabedtite for 1 h

and 3B rfl) 5oV P ARG BEM angarmshecvsh (G (L Magter and
brine | THe2ojagjc ghasenwes dried adid.enneentratassiol ivetheetii@sognpound (1.1
o) i i (1 REITR M0k 4 3 28 Bl palopeigng 21
(20 mi were heated 20 under microwave radiation at
Prepdrafionf®r 3 h in nitrogen-flushed vials. Water and

s-oR M- {58 oA 2 T RSBS00
vesdpetationt Bctar@ing(to%repeitionlt u&ingsrwbltmnhmé.-hyﬂnexybenzaldehyde
6 9. 3G ithoh 1) FLAMRTAE T e 3 FRATREG AN SRS ano DMF
(12 mph¥\aiat 60aphywas sdded andte eplufion avas dradted with|ESOAC (3x100
ml). T%%WHeﬁ%rgargé gh%@e wefd fashel withLieD &k Y 104 ng‘#]m (1N, 100
M+, bp)S 213 (39 26 2), 79 (23

244 (M+, b %2 165 , 134 g ; ( %}
ml), bppgpwers fed aod concentrated to give the crude title ‘compound (8.3 g). MS

ity VT : E
m/z (r{e&ﬁr]iﬂ;bwg%‘_m\ﬁawmmw), 258-(M+1E9R2G0 (brFENGRBERH(E8).

Preparation 7
5-BROMO-2-[(2S)-OXIRAN-2-YLMETHOXY]PHENYL FORMATE

Preparation according to Preparation 2 using 5-bromo-2-[(2S)-oxiran-2-
ylmethoxy]benzaldehyde (8.3 g, 32 mmol), DCM (100 ml) and m-CPBA (77%, 10.9 g,
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VETHYLBENZENESULFONATE 30 Preparation according to
Preparation 5 using [[(2R)-7-(nmet hyl sul fonyl)-2, 3-

waolkdoydsaneil, 4- benzodi oxi n-2-yl ] net hanol (2.1 g, pr@r/6P2009/055137
mol ), p-tol uenesul fonyl chlgride (2.5 g, 12.8 mol),
TEA (1.8 ml, 12.8 mmol) and®4-DVAP (1.0 g, 8.6 rmol)

48.6 @&%}mﬁ ’&g@%ﬁdﬁﬁeg‘ %@Q%M@ugw{ﬁn@)qﬁvgr%g%dy(@g &gt I\ﬂg m/z (rel.

intendity0 00 @\)) 27dd Ve, 109, 22D M D), ABY (88K 1@\86(@99 aBRno
dryness to give the title 35 conpound (3.0 g). M5 mz
(rel. intensity, 70 eV) 398 (Mt, 49), 226 (bp), 225
Preparation 13 (30), 91 (68). Preparation 11

BRIQ Vo
R S R R D Ot o
5 B9 @Préy (25 BRI By Tormate (8.5 6. 1 mmal) was

d.ssoﬁebr@amx%nbynlf QWD@H 100hMelgs alifed., THROMIAIE was stirred in rt for 1

n andid Ao '%%ﬁﬁrqwtdeM\'ea%eewa?ﬁ?@&eﬁz SaHpeS kL N) was

addeavey Bemaeﬂlzedanm the dol@ion wés tHDextractedi@ith( BtOMc (3B ml). The

comb[ﬁje)d @%@S)eh(a\%%g vgéur%alv?%gwg"(‘ﬁ\ﬂlméﬁﬁﬁ g@ﬁéoeﬁ\lg}ﬁ‘qédl‘;)%%sesﬂ/aporated to
drynessy Bmﬂa&@npamﬁyﬂqsrs@wmm@m@mrapby gseectane/EiPAG gave the

crudetttfe &)rﬁﬁm(lgdé )Qﬁ lggﬁra)(z Wéﬁsg) ﬁs.%ob(eei ;ﬁ@@g«t 7))720L4 (+, bp),

189 ({aey 88 kbt Ton 12 10

5- BROMD- 2- [ ( 2R) - OXI RAN- 2- YLMETHOXY] PHENYL FORMATE

Pre agl rg’)xtl on according to Preparation 2 using
par: 2-[ (2R) - oxi ran-2- vyl met hoxy] benzal dehyde (6.8

[[(2R)eZ- (METrIrﬁﬁlSULIEOMY(L‘JEZ DI HY RO IGRBE N ZORIOXI9-25Y LBTHANOL

YOI ) i ot i g .26
8.9 mpyot), sogjgjnpﬂ@aams%fmajg (85% 6 g, 13.3 mmol), Cul ( g 0.9 mmol),
L- pro||ir{e2@2§ BROMahA) §n@h§§ thﬁﬂal @Pﬁ'DMQOYdQ]o'\fEW&é\J@ heated

underis OBl gty B A Br fm 'ﬂ %?bk&%pdwaﬂ'ﬁaq{v@tqrﬁr@ EOAGC
were gddéd. TﬁmW)aterdfaymaM& éﬁt@acrtbd vﬂthﬂEﬂ@lﬂct (3AD0 rif amld)the cdthbined

S . .
organ bt Pl Re s Ll LR ( PR BT e syt
solutisvBwaszdriade(Na2Sils¢ asd teyapdated/fo damesiiThe rgsiduel wastgurified by
s G oA kB8 BAROERTIg5 10
m/z (il EREtyAceV) %kub 33[(89k)155. @Fdrica4(22) 79 (23).
|hydro 1, 4-benzod ioxi n-2-yl] nmethanol (0.6 g, 2.3

mml ), sodi um net hanesul finate (85% (0.4 g, 3.4
Prepﬁ%‘ 1 (0.043 g, 0.2 mmol), L-proline (0.052 g,

[(ZS)Ur(MEFhHVLSBJIILEOM‘ﬂ:)-&B.-I}BYIQROM 3-BEDZOD IOXINSDYLIMBETHYL 4-
METH@CBENZENESULFONATE

Preparation according to Preparation 5 using [[(2R)-7-(methylsulfonyl)-2,3-
dihydro-1,4-benzodioxin-2-yllmethanol (2.1 g, 8.6 mmol), p-toluenesulfonyl chloride
(2.59,12.8 mmol), TEA (1.8 ml, 12.8 mmol) and 4-DMAP (1.0 g, 8.6 mmol) and DCM
(dry, 20 ml). DCM (50 ml) was added and the solution was washed with HCI (100 ml, 1
N), water (100 ml) and brine (100 ml) and was evaporated to dryness to give the title
compound (3.0 g). MS m/z (rel. intensity, 70 eV) 398 (M+, 49), 226 (bp), 225 (24), 213
(30), 91 (68).

Preparation 11
5-BROMO-2-[(2R)-OXIRAN-2-YLMETHOXY]BENZALDEHYDE
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heat ed under m crowave radiation at 140C for 2 h 30
mnin a nitrogen-flushed vial. 30 The m xture was

waorboedsant h 2 ot her batches and water and Et OFCWEBR2009/055137
added The solution was exhr acted with Et OAc (3x50
The conbi ned organic p dses vvere washed wth

V\EEGQ?S'%QP oxEpraih © RsReERRoT PBA T B RdbROxybenzalbenyde
(64, Mmrﬁoleﬂ)@y@dylfds&lﬁne @.7yn2ohnoiRiKegCaA g, 35 mmol) and DMF

12l O o s GRS 5 S8 i 1 v

100 miljpBrineg) 001813 aoazlyeremapaeated tedeyprasst Toe ragidue was purified by

fosn C4F T SRR RN Do SR i o (5
9). Mpaveerel1iniersity 1 /G eX) 2§77(M*54389!r%?%§|\éf1%91) 400 &bR) ﬁ§9t(§7), 57
(88). Preparation 10 using [[(2S)-7-(methylsul fonyl)-2,

di hydro-1, 4- benzodi oxi n-2-yl ] met hanol (1.2 g, 5. O

nmol ), DCI\/I (25 M), p- toluenesul fonyl chloride (1.4
Preparations12mol ), TEA (1.0 m, 12.8 nmmol) and 4-DVAP (0.6

5. BR@Mégg%EﬂEH@xmg)thwF E@X@ﬁ@f %R'\"ﬁ‘lﬁ?w ty, 70

(B@parwdpac@ardm tod°repaBrioN2 2siPR ICROPMERY] PGIFEZA
ylmetg%kéﬁ]?%ﬁ%égﬂ rijotér @@g%%'n%%gpbewgd Al §nd'391 GF*E#A) (ﬁw 8.9g,

39.5 mmgplls Gride Vi n?r@lg) M%@’ﬁé%??éﬂ@@%o@:@b?@ HQ) 273 (M+,

9), 189ne8), 1%@@?161 @rnbi ent tenperature and poured into
wat er . and 6 N) was added and the sol ution

was extracted with Et OAc. The conbi ned organi ¢ phases
Prepavation 1&ished wi t h sodi um bi car bonat e (saturat ed, 3x50

t
[(2S) ?héeRP:Wtiq)e "conp oung @ﬁ?ﬂ?@%@@q- WME ﬁ%.? ,gl \7/(e)
ememagethm@cchmgltp P@@arqtmn 8 using &bmm@@)[(ZBDQXI(aJp?

y|metﬂ&3y|§ nyl fGeRaN2 "251%molg dioxane 30m and KOH (10%, 15 ml),
stirre g)r01 I@ Sg@fqﬁygp;)%ﬁ; r@n,t}rgr@@{q ﬁghy ygaloctane tSAc) Crude

yield: 4-Dyoms /1 (rehrimehsiny, |7 06e\e) 248 (M209T 5244 (M+25p)m8b)48), 188
(50) 7;91@ i Xxture was heated at 150C for 3 h and then
'ht to anbi ent tenperature. ter (ice-co was
o i Vater (i | d)
slow y added and then EtOAc. The resulting mxture
rously stlrre and then the phases were
PrepaWé’EloWﬂP ! d and th he ph
and_t wat er g/hase extracted with Et QA

[[(23)%@\453#6’ Lr%éi'—%@b'é(M@ $IAEE D R@rlet M DIPXIN- %YLMETHANOL
dpi rﬁ&tdrb'&ﬁﬁ@@ ﬁB@n@&QHﬁdﬂ\iy@ﬂ) Ha)- Séb(i&ﬁéxm@ gwéthtahd 0.6g,

2.3 mtglmtl §§§ umpqugéeséfggt% ,(ﬁ@%izg ngéﬁ II) égg@(@é g, 0.2 mmol),

L-prolireel (00052 g, 0B mpaol pameNalH (0.018 g, 0.5 mmol) in DMSO (3 ml) was

et RN LU PAoao 2o VLTINS FHERSGH R viel

ure O

The mix{use Mrasnpixediwitio 2 ®terbaieiss phe watgranthbc (as7added. The
solutid® whsBRiakted with EtOAc (3x50 ml). The combined organic phases were
washed with LiCl (5%), HCI (1 N) and brine. The resulting solution was dried (Na>SOa)
and evaporated to dryness. Purification on flash column chromatography
(isooctane/EtOAc) gave the title compound (1.2 g). MS m/z (rel. intensity, 70 eV) 244
(M+, bp), 213 (39), 165 (26), 134 (22), 79 (23).

Preparation 15
[(2R)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-YL]METHYL 4-
METHYLBENZENESULFONATE
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30 epi bromohydrin (2.6 m, 31.7 mmol) and K2CA3 (3.3

g, 23.8 mol) in DM (20 m) was heated at 60C for 1 h
woomiissi0The sol uti on was brought to anmbi ent PCT/EP2009/055137

tenperature and water and Et OAc was added. The water

phase was extracted with Et eAc. The conbined organi c

h d th Li Cl 59
il SeranongTueRaraog 10 4ube RS dMptHsu By 2.3-
dihydRs j4Ebemtadionin?- f/I]raetlrnanol N2 g35.CoinestR BGVia@Bym), p-

oSBT 87 b FEA s BOPN Bt 8 (0

g, 5.01mimol 2 YéeId91.8,9. M$ nikzrye!l. Biensiy) 70 BY) 398)(M+, 49), 226 (bp), 225

24), ¥4 a
(24) s-ﬁg‘gﬁy@?mz ( OXI RAN- 2- YLMETHOXY) PHENYL ACETATE
WO 2009/ 133107 PCT/ EP211119 /115 51 3 7 55 A sol uti on

Prep&fatibn{ 6 br ono- 3-fl uoro-2-(oxira
1.3 4.5 | d

4 BR@»@%@@%%@%&% (25 n) was heated at

r Afrhistiure ASf etrof- 2#ﬂuummend[2EBg 8@ nimgl) ah?2l avabic)anhgaride (13.4
9, 13@%@&?&‘@@% :@dd[ahe e E)f)tv?%s Abated feltul)f)of’erfor§ hand then
broughnhéo @mbnetnt\hwperatwa@w bowrealnat%wataﬁsléﬁl (Trhlearrdsé lM)twaﬁgadded

wWith t
and tﬁésgélgrﬁgrt?e feials andﬂl%&?ﬁg?&gﬂnﬁ’cﬂﬁ@i%ﬁzﬁlc ases were
%@rsadéld?'t%cﬂp9ﬂ%@s(sﬁwr@ﬁe\¢e3¥m”E}&di di(Nepe ebﬁ%@ﬁ@porated

to dryhését@ welvﬁe ikl & cbﬁﬁiounur(saﬁi) s ng/g 6(@}’)( |Zgé)?ﬁslt g/ﬁg g'g} 233 (M+,
), 2%’% M p&ra %ﬁ?%éo % LUORoz 3- DI HYDRO-

1, 4- BENZODl OXI N- 2- YL) METHANOL

3-fl 2- ' -2-yl nmeth h I t at

Pfepig“%’“”ﬁ 5.7 mol) ves . Stirred in dioxane ar RTo e
1-(5- QMSS@ WHMQW%EWHET%N@W was reached

(A{dlu% (8 @g@g‘gﬂacté OfBs ad¥éd %M@né@qg%rrggfb QJTI%IOF]%pdhenyI acetate
(5.8 0o Deinid, NS SEr st amatatit A 1 OM 9103 PaeUBeR gt o
ambientagopatatdrd. Wa@ry(meémlq)cm/@ giewljhedded bed toepBEtOAC(The
resufgiF o YBosysl Sh36q kg Rerbifle BRsseire Yduarafiiana tne
water2ihase extracted with EtOAc. The combined organic phases were washed with
brine %W%WR%&W&N%&%%@H@%&W @3 g). MS
m/z (ref-ipienaiy.5 G eYib2d3 M3, aphysedMrt, phedo &Ik he (R §6rk(10).

hanol (O 6 g, 2.3 mmol ), sodi um net hanesul finate

g, 3.5 nmol), Cul (0.04 g, 0.2 mmol),
Prep{aiﬁ%n e(O 05 g, 0.5 nmmol) and K2COB (0.06 g, 0.5

1-[5-BROMO-3AF DVEOR })-2- (I@)}lRMZ?BLMEﬂ'KdXY)‘PHENM_EHANONE
i OS2 Bplriie a0.190 o)

eplbroren’pxergrm (#-e mit Bé. 7bameaheandr€Oai(X 8, 2&9{8 ermaidn EMEA(:ZO ml) was

heateﬁedt%oaéq%m @Pﬁ%hﬂﬁ Tied §6Iu98ﬁ‘%‘as"@%u§ﬁftroa§r¥18@n C?r‘ﬁperature and

he conpbj ned organi c phases were washe
watequr@ Ek&ﬁg wag@dded. (e V@t%@haqﬁ wag e(megtg@syltraﬁ(tpAc The
combﬁ?ie@iﬂﬂ’géhi%cbhds@sdﬁef@eﬁéshemﬁltrﬁmmL(S%)V\HSI (1 Kg&ndi Brihe and were

dried ?IQ at}%t é:\pap%rateg(etos’oayness BRAH céjtlon on flash column
chromatography (isooctane/EtOAc) gave the title compound (3.9 g). MS m/z (rel.
intensity, 70 eV) 289 (M+, 13), 288 (M+, 14), 218 (91), 217 (bp), 81 (39), 57 (95).

Preparation 19
5-BROMO-3-FLUORO-2-(OXIRAN-2-YLMETHOXY)PHENYL ACETATE
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30 Purification on flash col unm chromat ography

(i sooct ane/ Et OAc/ MeOH) gave the title conpound (0.2
w@oooB1m z (rel. intensity, 70 eV) 262 (M-, bpT/EERDI/055137

(32), 206 (12), 183 (17), 1%2 (14). Preparation 22 35

[ 5- FLUORO 7- ( I\/ETHYLSULF(]\IYL?- 2, 3- DI HYDRO 1, 4- BENZCODI OX

I N-2- YL] MET 4- METHYLBENZENESULFONATE A sol ution of

[ B SO rarange St ogas- sy ierg DpRendiBandie (13 0.
4.5 mimol Rang hi-CBBra0 gl @84nmol)lin DONIRD, mK) obasenested ao reflux. After 22
h mor%%c@b%%l&éoi( g ’gz a‘ﬁ?@) Wq%egfﬁ%%%mﬁ @aﬁggg@d)at reflux for
anothet 22 hegncathent brogghtitorambient Winpeetire33he sokCwWasHEerad off and
rinsed e ekuinG HeRelfs FSRF0 3G e BrbRBIT B ERa), brine
and fiyiRerdrigss(NaPeH) ang euergraied iadrnpspatedivedha cyyrdss title gompound
2.6 Q9IM8 i inténsi (M+,35). R+Z 6 1 262 2
ey e T ), AP S5 (o 70 o 20
(49), ég (19), 91 (70). 5 Preparation 23

1- (5- BROMO- 3- FLUORO 2- [ ( 2R) - OXI RAN- 2- YLMETHOXY] PHENYL)
Prep%g Preparation according to Preparation 1 using

- (5-brono-3-fl ouro-2 hydroxyphen IRet hanone (16.8 g,
(7-BRQV|@151F)L,UQR§1-§J3y@|W'DR&??J%%EI\I(ZI%? OXN-29o BHAN&XL
[ 1 . l canrby
o RamoiS o 24GRIE el nerDbalt ble (0 8IS was
St'rrefﬂt!rh%'ﬁx%qg ahi [ AERAYD GAP KO P) ¥ESAdRS LFR%@@?'C RA ¥agggached
(1:1 wider/KOH €1 090)ypoustst W8s 3dedd a8 thé zolutieh. wadieggdted withOEtOAC:
The c(g)ﬁh)ir_?egoi)g wgcbgr?)%ﬁq%gsge%%ashga Wit%]b?’in%??ied %%d(eé%)pbra%d to
dryneSs BRGIMe-tB e Fitl 50RO U nd2(R) 8 PXINKBINA/2- (Wl METe1aXY] PHENYI263 (M+, 97),
VB 4aP ' ing to Preparation 7 usin

262 (@g(zgélj?gr?o(%gyf %@@r)lzfﬁgﬁl ogi ran- 2-5I nmet Ihoxyphgnlyl 5q

et hanone (19.5 g, 67 mmol ), CHCI 3 and m CPBA (77%
Prep&ationd21 27 nmol ). The mixture was heated at reflux for

S e

15-FLOBRGT e SH B Al L3 et Pl e iy v
YLIMEWHANDL 304 (M, 4) 262 (bp), 69 (69), 57 (99).

TA%%E&&@RB@%&@%@%@%&H@%&D%|091|nH¥?/|B%ethanol (0.6
g, 2.3 hsodimBnTethanesitfinate B5%X (0.4, 3-3 mreolhd3yl] OHehg) 0.2
o SRR 045, 5% B) oTKIOOITFO8 1, O1Fh ) SRS 5 ) e
heategn two bagehas yidar énigkvang roétionat ¥ ki far ath iRmnikagen-flushed
vials. 'Mt?lﬁ c@tQ 130! ?rﬁbgﬂ}tota\élr‘ﬁbg_lﬁtuﬂ? %@S%He@%r& hﬂxﬁé,M%G and EtOAc

extrac W C. e _conbi ne ni ases re .
were GAGAAENThe walor o Wa S RSB TRl Ao SoBg ey organic
phasael wesswatloed it LtiGE(55%6 )JdHCIt(tNe brine, dried (Na2SO4) and evaporated
to dryness. The product was mixed with another batch of the same compound.
Purification on flash column chromatography (isooctane/EtOAc/MeOH) gave the title
compound (0.2 g). MS m/z (rel. intensity, 70 eV) 262 (M+, bp), 231 (32), 206 (12), 183
(17), 152 (14).

Preparation 22
[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL 4-METHYLBENZENESULFONATE

A solution of [5-fluoro-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-
yllmethanol (0.4 g, 1.7 mmol), toluenesulfonyl chloride (0.5 g, 2.6 mmol), TEA (0.4 ml,
2.6 mmol) and 4-DMAP (0.2 g, 1.7 mmol) in DCM (10 ml) was stirred at rt for 1 h. DCM
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30 conpound. Yield: 10.3 g. Msnmz (rel. intensity, 70
eV) 262 (M-, bp), 264 (M, bp), 206 (70), 81 (58), 69
wa@ 2mp/135d7 (53). Preparation 26 PCT/EP2009/055137
[ (2S) - 5- FLUORO 7- ( METHYLSULEQNYL) - 2, 3- DI HYDRO 1, 4- BENZ
ODI OXI N- 2- 35 YL] METHANOL PP paration according to
Preparation 21 usin 2S) - 7- Qropo-5-f L uoro- 2, 3- .
was agORP A heTe ORISRl o SRR HE T30 4 Brige. The
organitphase wadidviedr(Blah80gpand enaperatdBillryhésL ®H give 10€ title

compfIBH 1o 214 W 5564P4 I oTB LRGP 3k 249 By 243.(26), 201

(19), 8G) 0.071 g, 1.8 nmml) in DVMSO (6 m). Yield 0.98 g.
M5 mz (rel. intensity, 70 eV) 262 (M, bp), 231
(35), 183 (22), 152 (23), 57 (30). Preparation 27 5

Preparabion 23 £ UoRO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZ

1-(5-Bg%m@isgﬁtu@r&@@gm)-q»ﬁgma&mggmﬁ@x\ﬁmﬁw) ETHANONE
eparatl on accor al 0 e ratl on usi

[ Ff%ra@rf pﬁmrgl_ . P%@Hﬂ%lﬂ”‘? ’gH§||n§;_1-(51-gromo-%gﬂouro-2-
hydrogyghehyhethianched(1Bedig o2 cxnoh AR)Hd Iyt yitosylaté ¢187 gy,7%mihol),
KCOTTR b, ARG pRr ) HALTRY et B0 P
washed wit [gC! 6%), el (1.N)yiFéash caluam efiromstagraplly ésooctane/EtOAC)
yieldédﬁheﬁ?gtdbmgq& K éé? N8t/ ARSI inddrsityORY eV) 288 16)9), 288 (M+,

231 SF 1) eparation 28
9), 214_(ppX i THAG L) SULFONYL] PHENOL 15 A nixture of
4-[(trifluoronethyl)thio]phenol (4.5 g, 23.2 mol),
Pr I\ILa%V\lr?ﬁlz-%HZO (0.08 g, 0.24 mmol) and hydrogen peroxide
epet BN <%9 nmol) in acetic acid (25 mM) was heated at
5-BROMD 3alF L UOE D212 R )-Ned BARE 2 (A E Y HOXY JIRAEHN Y 2 20G E W S E

Bl e P SR D )
oxirar-Reydneyoxynbeey hpteacas (1 9.50.\afewenalh ilvk andemde B (77%,
60.5 ¢, 47 ﬁmw g&t@reQNaé heé@dt@%sfl@%zdrrzeﬂg. 'I'ihBtd?Gééé ngduE@ was
furthe??g?g%gfeéq?éégqq by 58S 2R imtenshty o eV 3683+, 37, 304 M+, 4)

262 (dp), 69RES), GROMETHYL) SULFONYL] PHENYL ACETATE
Preparati on according to Preparation 16 using
4-[(trifluoronethyl)sul fonyl]phenol 25 (4.5 g, 23.2

Prepanabion 2%ceti ¢ anhydride (13.4 g, 130 mmol) and

(25 PYBROME 3 FEURRD:2 S B VRSO A Ot X2y FIETERNOL

b5 bromo-3-8uer0: B ARISKiTar B RPeDHPBBhHCetste (tude, max 67
mmol§ wiad-stitedP idxerie Tt (°CURROME (b)) PldsFidddd (iR hislibANreached
PH 14 Regnoaaniol e85 4l B boRT HRAREh BRcdirdEd Water was
added anhditté noxtanetkiyagted WithnitQAdelrmd carobingtdeor§éni@ phasas were
wash@aTWit)n'br?ﬁe?ldgiea'(ﬁlagso%sam évéﬁc%ted to dryness to give the crude title
compound. Yield: 10.3 g. MS m/z (rel. intensity, 70 eV) 262 (M+, bp), 264 (M+, bp),
206 (70), 81 (58), 69 (55), 57 (53).

Preparation 26
[(2S)-5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHANOL

Preparation according to Preparation 21 using [(2S)-7-bromo-5-fluoro-2,3-
dihydro-1,4-benzodioxin-2-ylmethanol (2.35 g, 8.9 mmol), sodium methanesulfinate
(85%) (1.29 g, 107 mmol), Cul (0.34 g,1.8 mmol), L-proline (0.41 g, 3.6 mmol) and
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intensity, 70 eV) 268 (M+, 37), 253 (32), 199 (bp),

120 (29), 107 (22). 35 Preparation 31 1-{2-[(2R) - X
w9 233YM ETHOXY] - 5- [ ( TRI FLUOROMVETHYL) SU PCT/EP2009/055137

LFONYL] PHENYL} ETHANONE Prepgration according to

Preparation 23 using 1-{2- hggr oxy-5

NaOH {067 higo 8 ngll i GMSsS ¥ ot Vil 4 885" S drelafispsty, 70 o)

262 (METbER2B11(B9),/ 183522}, B2/(238509(3W4 nmol ), K2CAB (2.0
g, 14.3 mmol) and DM (30 m). Yield 2.2 g. M5 nz
(rel. intensity, 70 eV) 324 (M+, 4), 277 (83), 255

Preparation 263(67), 199 (bp). Preparation 32 5

- | Y
S A SRR USROS
YLIMp{ BY4r4MBHHY bBENZENESULEONARIE oxi r an- 2- yI met hoxy] - 5-
[ Pfefda‘rétli’cg’f Qﬁ&irg%ig) tg@%gayétﬂgghgwéihgt[ngsﬁamubioz- ,oetﬁylgulfonyl )-
! nd m CPBA (4. . i
2,3-d oAl 2B RROTHET Feb.r MibbnDI (28
toluer2SBIfoBy)chI@RR (1106 §73)6, mires), (EA (0.18 Pnl( 3%) mnid) &13D%-DMAP
P [ OR,-33. : .
(0.46 gg%ﬁ O R G Bl RS TGS M 44 (09),
243 (28) %1 KA 9), OYL(PMETHANOL 15 Preparation according to
Preparation 20 using 2-[(2R)-oxiran-2-yl net hoxy] - 5-

trifluoromethyl)sul fonyl]phenyl acetate (1.0 g, 3.7
Prep#f%ﬁpﬁi i oxane (10 m) and KOH ~(10% 10 m), the

4-[(TI?HFK}}®I§O§AETH?Q)S§%I6FFGNN%IZHENO'\I/_Ii eld 1.0 8 9/5) m z

el. . intensit: , :

By iy Moo ningiBnr M e 597 2 6 Nadfd.2H;0

(0.08 [g( 2R¢ mnfolRafd. BROGENHMErS i EBIVH) 59 N3DI) HYBBREHA adidBEDINI) was
o = .

neae L8y TLNET M BRI PASRIGIE aase i i

and theyselutipon Wasretieacksd wihIEteMa. The combined organic phases were dried

(Nazm%ﬁﬂ%’?f’ére&sa%ief@gmsg'tgf%‘}rdi t'ﬁ%té}aa@ltitlg Qo?rﬁao@md%ﬁﬁ)o )) MS m/z

(el gt T8V 2E6 ol ). 454 @obuRe 760 98 G20:s50ahon) |

DCM (40 m), stirred for 18 h. Yield 0.28 g. Ms mz

| idtensity, 70 eV) 452 (Mm+, bp), 383 (41), 280
Prep 'rgg')o,h %(5111 (80), 91 (84). Preparation 35 30
4-[(TRIFCBENROMBM) Y L )STHLERIS YR | PH BOROBANEERE EA i xt ure of

TRAARR P ST
(4.5 o 23.25TR1). 2c8tic ARBYS iUl 5 440 ABMEB@NCLRYTICiT 0.6, 130

mmol§ Criidedie/des.8f 4 ISR @EdintamgT abey) 268t(M+,(6®0©5ﬂ‘Q£), 93 (84),
%54% ed, and the solution was extracted with Et OAC.
65 (5 i ned organi c phases were dried (Na2SO4)

Preparation 30
1-{2-HYDROXY-5-[(TRIFLUOROMETHYL)SULFONYL]PHENYL}ETHANONE

Preparation according to Preparation 17 using AICl3 (4.66 g, 35 mmol) and 4-
[(trifluoromethyl)sulfonyl]phenyl acetate (6.8 g, 23.2 mmol). Yield 3.2 g. MS m/z (rel.
intensity, 70 eV) 268 (M+, 37), 253 (32), 199 (bp), 120 (29), 107 (22).

Preparation 31
1-{2-[(2R)-OXIRAN-2-YLMETHOXY]-5-
(TRIFLUOROMETHYL)SULFONYL]PHENYL}ETHANONE

Preparation according to Preparation 23 using 1-{2-hydroxy-5-
[(trifluoromethyl)sulfonyl]phenyl}ethanone (3.2 g, 11.9 mmol), (R)-glycidyltosylate (3.2
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35 and evaporated to dryness to give the title
conpound (32.3 g). Msnfz (rel. intensity, 70 eV) 236

wd Mo 1297 117 (4), 92 (8), 91 (bp), 65 (13). PCI/EP2009/055137
Preparati on 36 2-( BENZYLOXY)- 3- FLUOROPHENOL WO
2009/ 133107 PCT/ EP211119 /1? 51 3 7 59 A m xture of

o, 14 SSRGS, T EEro e RTRE NS e 2 g o

intendity, #0)eV) B24s((H, |4);3223/K83)d255@@@)‘; @68)8Y)j 2O (bg)ad iu m
(0.12 g, 0.13 mml) and
2-di -tertbutyl phosphine-2,4,6-triisopropyl bi phenyl
Prepgrati®h 32 0.51 mmol) was flushed with N2 and heat ed

2-[@%@;@%% e TR UeREeT LI L DR e
ACET c. The conbined organic phases were dried
ﬁorﬁﬁdc&ﬁﬁt@qbai’ rePatRioAr ¥NESIHg 152 §QR ekidam-2-ylmethoxy]-5-

Ktr'ﬂuemm%@wﬁgw?@%pé?n%%ﬁ%?%ﬁﬁ? o s e)d TS RRA (095 0. 225
mmol§ MCHE)I; (5I2m()8Truddyielth) .0 giEMSlﬁbz (r@lm(ténsnylwo eV) 298 (34), 229
j 7 -3- - (BENZYLOXY) - 3- F LUOROPH ENO M
(77) w)g(b??@Né (gir) 'p;r ation gc\:(z:or ding to Pr epathY]i on
23 using 2-(benzyl oxy)-3-fl uorophenol (8.9 g, 40.8

Prepé’Fﬁ‘Pi'oh 3(20(13 (11 3 g 81 6 mol) (R)-glycidyltosylate
irred at

[(28)1(7 drTRiEEH OR@MEJFbYH%U bFONE( Lrhz( 3@'5‘|\)DRQtEﬁsBE'§JZOﬂiOé<\W-2-
YL]METI‘HAN@L(MF 6), 153 (5), 92 (8), 91 (bp), 65 (10).

T%e %ﬁéq‘j?gcq;pmg toLFurce]ég}ra%o%% usmgzz [YJZI&/Foxwan yh'r%g%oxy]-&
[(trifluRrdrhethiyhsulign ydpiend-gdetrte d b Heg,oXk ¥ Jmmbhy dioaane #h@ n{l Bagd KOH

0/ 2

(10@1\3(:) ?qq?i%é tLr gﬂ@@ig ?ﬁér Wb%v%%%ﬁ%é%@ @Q gﬂgﬁélty 70 eV)

298 (Mrto @, £29 ﬂé 8 (P) oS )s{?£3Bd for 16 hat room
tenperature and filtered through Celite. The sol vent

Wa% ev%ﬁorat ed, Na2CO3 (10% was added and the
Prepargtion was extracted with Et OAc. The conbi ned
[(2R)-Gr@®RIFLUPRORIE TWEY IeSIJ LF ©N Y(LYe2, STHHY RO - £ 4 BN ZOE ODON-2-

UMESHRESEMEATLES AT S Py cory (ot anel £ v

i Rtapeasation ateordivig toFrephtgtion)2 ugisg ['(4ttb‘|uom:89ethytsu)fonyl) -2,3-
d|hyd€c?i %Egﬁﬁ%%}@n%ha@%@wa 3% mmol), toluenesulfonyl chloride
(0.72 g, 3-Sopruaihi 16 (@ 22ml} RermeN@Ndé- O ARAPal/ @n3-AdamoliiRPCM (40
ml), stife@rGPee At YR 8285 M8 A dr@|orrﬁe@smyoxorea;) 4352 (-, rﬁp)) 383 (41),

280 (A2 kenEPh B8 i (3 ? She T xture stirred at RT fof

15h Y|eId389. I\/Sn12(rel. intensity, 70 eV) 338
Prep 6 (bp), 165 (42), 139 (24), 91 (51). 35

e ar ion 40
2- (BEN@Q)OXYFEW(}SHF HYOROBENZBINZODI OXI N- 2- YL] METHYL

4A mixture of 2-chloro-6-fluorophenol (25 g, 170 mmol), acetone (200 ml), KoCOs3
(47.08 g, 340 mmol) and bensylbromide (22.31 ml, 187 mmol) was heated at 65°C for
16 h. The solution was filtered and evaporated. Water (100 ml) was added, and the
solution was extracted with EtOAc. The combined organic phases were dried (NaxSO4)
and evaporated to dryness to give the title compound (32.3 g). MS m/z (rel. intensity,
70 eV) 236 (M+, 2), 117 (4), 92 (8), 91 (bp), 65 (13).

Preparation 36
2-(BENZYLOXY)-3-FLUOROPHENOL
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METHYLBENZENESULFONATE Preparation according to

Preparation 22 using [(2S)-8-fluoro-2, 3-di hydro-1, 4-
wmenzasiioki n- 2-yl ] net hanol (7.05 g, 38.0 mmol )PCT/EP2009/055137

t ol uenesul fonyl chloride (10,9 g, 57 WD 2009/ 133107

PCT/ EP211119 /115 51 3 7 68%mml), TEA (8.0 m, 57

SRS o 3 Bengyiky i LoioTest TOBRAERA Gh oAy | minol), dioxane
(6 ml)y K& ¢0.781y, 9 4gmafol ), heatér (6l rel)c Drip@ibehzy Memdazetdreddipalladium

(0.12 i@ggﬁ?@%’%é@’q %%Qigégg%t&g}??ogﬁﬂrﬁ%é,ﬂ,@-triis]o3p?o;(>;%89phe%§|8(o.22 g, 0.51

mmol \wiaps (flasheg WHhUSRaNd he-atsidHYmiD-m cle B GRlidIMat 20°OMeT 7 min.
HCI (%%W gﬁ; tHe E&agé@b\%ll%h%@gfélﬂ Gfth FORATRE €ombined

ST - ,
organiLpRBRASONEHE 915 (NaaSiGn) [Bnd. aHEPRTA B o SRwass: Blasheaumn

chrontato rbf&ym@bbtan@m\mﬁmdé@ thetitle zaﬁﬁobonwgﬁ 86)g)aRNms m/z (rel.
Mo ke
conpound. Ms niz (rel. intensity, 70 eV) 211 (M,

iwn/4d7 (10), 59 (4), 58 (bp), 56 (4). Preparation 42
Prepﬁ%@ﬂz&-l\p{g 25) - 8- FLUORO- 2, 3- DI HYDRO- 1, 4- BENZODI OXI N

2-{[2-(BENZ¥LQX REW QY MBI ©XIRANE
TR Soprera 09
9, 408 M) Ketrbr 11 et SrvAPHAR) Oy Cisyipsylate i Org 4 Bmmol) and
DMF ggiainll), atioéd Habo(s f@rd’_r@h: peAr0) tem?z %.g%fsrrhlzg(cr)é\}aﬁwt@r@?%@do eV) 274
n r n a or nm n. e
M+, @oﬂg’?’i(gg]%@s\%ﬁ@eggzL@evaporat ed, 20 Na2CO3 (10%
was added and the solution was extracted with Et OAc.

ined organic phases were dried (Na2SO4) and
Prep%@?ﬁ@ﬁed to dr\%/ness. Purification on flash colum

2-FLUGRENEH(ERHRAN 2 (VLB EHEREY JBHENPLy i el ded 2.3 g of the

trh |aem9@urﬂé%f@{[21\(§en§bléxygffﬁhuoﬂoﬁhéﬁéhgmet@ﬂ}cﬁ(\fbné‘(@ g, 29.2
mmol&?eggégqéﬁ(gggﬁlg)ghd ?:?d/(() (0,5 g)lurgdbé)r)l\’lz, ?r?etgyl)silaneS(g.B ml, 58.2 mmol)
was addBENFYbwNe{ Tha SpiiohlwEdRetirred iarTHevh BHF6Ym 2e@dpBldtyieRekd filtered

th roué;r? ERRNAHR Bt viis&va p%lfz'z-art'é%,L}\l aEC-EH@ WA>5 wWisBdded didtHe

solutith baszaitradtdd WEB)E@AC. Tbewop)Bneld bygamic phasesewetritdoad (Na2SO4)
and eyAgoited ) nt o PESTLBRNN o ighatborRYUsboElig EIoAC) yielded
the titlererrarauiegh (#-8€)t MShmBu(rel. (ntensity, 7952\intd4) (Mh, bre1pddg4), 139
(31), 128 @9), Bnqes) N2 at - 75C, foll owed by the addition of

di met hyl sul fide (1.32 m, 14.6 mmol) in THE (dry, 10

m ). The m xture was stirred for 30 mn at -75C, and
Prepavasionh3h warned to room tenperature. NH4Cl (sat.) was

t i ' t Th
(2) 3B 2 LRI Db o MR ASRIGRAR2 YN ERRD, 155y
bPreparaiien eacqrningSofjrepntat®d 2,upog-buprod-(mxiaes2.
ymed A ST o073k BBk FR0TPasd FElon, s e
mixtureystirggd glRT foy 1.51RoYighth§.87gL MBS Mmigdsel. igtensity, 70 eV) 3 8 (50), 166
(bp), 165 (42), 139 (24), 91 (51).

Preparation 40
[(2R)-8-FLUORO-2,3-DIHYDRO-1,4-BENZODIOXIN-2-YLIMETHYL 4-
METHYLBENZENESULFONATE

Preparation according to Preparation 22 using [(2S)-8-fluoro-2,3-dihydro-1,4-
benzodioxin-2-yllmethanol (7.05 g, 38.0 mmol), toluenesulfonyl chloride (10.9 g, 57
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(7), 91 (92). WD 2009/133107 PCT/EP211119 /115 51 3 7
61 Preparation 44
wORBENSYL? N- {[ (2S) - 8- FLUORO- 7- ( METHYLSULFONYL) pCr/BP10bdANS55137
DRO 1, 4- BENZODI OXI N- 2- YL] I\/g HYL} ETHANAM NE
Prepar ation according to Pr&paration 28 using

mmol AR Or 7 STt et SIAR. (g o3 GTAIoN. i1 3G (51 Tl stired

for 1.5 haﬁ@shlwllﬁrilmz:hmmato@rmfw YieldehlaPN @4 GHROti(10. déilnpg)und MS m/z

el e RS T, B So! R FRUETRIAEE 428 B o i, e

product was purified by flash colum chromat ography
Preparatiopcdfne/ Et OAc) yielding the title conpound (1.0 g).

N-{[(2&958- FQQ&RQ)Z 3-@H({L)S’Ré{b%E}FemZbgﬁégw&%%L]METHQ(L?%THANAMINE

NetddatSliorBatd oG 13, Brdph ¥ BRGidg 4 2BENZ YD B-dihydrbMEA-

S N T S
ml, 70?xénaaxiatmland%®N](netme!Fléshn”eolmyrhrbenmemmegta‘mWate (4 0
(|soocg@1|\f}/ﬁ§A ébH)gﬁégcg?‘uq‘Tﬁo?ﬁ}o' cgrﬂg%HHd")@\é% @8 intensity, 70
eV)%HMo‘cﬂZh T0R1OMHO (4)i 88 diefed, 566(4i|tl e conpound (2.35

M mz (rel. intensity, 70 eV) 225 (M+, 25), 98

5 72 (bp), 70 (13). 20 P ti 46

Prepwiimz‘z{ (N-%[(ZS)(Sp%:LU(RO(Z 20, DI HYDrR?}p?rz IBERIZ(DI OXI N
N-BENZYYLNNEZE Y8} FINJ ORRSRANDI HXUIRE: 174 BEN 20 DIDXEd-oor di ng

YLIMETH @%?HMW% 2, 3- di hydr o- 1, 4-

bmaitlrex - #(38 )} Bl 3 pyomah banmionion(223 g, 10.2
yI]meﬁW}é hrﬁnﬁ%i?@ {( %‘&2 P2 r’ri'rﬁoli,t u??CSngkép 98332 Igrﬂeﬁﬁ}/lbromlde
(1.3 nlp 1.4 mmo), @ spagula Qj Na\l/$<r51fil90 aBd aceianitie W?S heategynder
mlcro%%(ré@ﬂatloﬂ@?ﬂz@'% for220 k. THELséIRBoR wee flitered and evaporated,

t
Na:CR: B SaR s gncking saltisn was e¥ie!pr wih BIQAR TheRembined
organic ph&eNAVBYlidd (NB&,SD,YlahEeMdboyratbd RtradRANst. PANFiddtion on flash

colur‘r}F()Lr @rﬁﬁ@ﬁtb@@{)ﬁ?Z%&)géﬁﬂp&%@é@%ﬁggd 9" é’ %f %hsei fite compound. MS
m/z (réi.iteneityl,, 74 &én 149 tX)i ﬁ14&(§ﬂ5)j, Ret(By, 1H1- (Rppra@péh)- 1- anmi ne
(2.2 g, 7.0 mol), 2,2- tetranethylpiperidine (3.5 m,

21 mmol), n-BuLi (9.5 m, 23.8 mmol), dinethylsulfide
Preparation 43 14 nmol) and THE (dry, 20 ml). Flash col um

N-BERZVRORL{ Qg hWL@@RCD—VO(ME'ﬁHVL 2‘-2 yDeHYRRGNey BIENZODIOXIN-

2-YL]W mz (rel. ensity, 70 eV)

A @E(b 92(5) 91 (60). WO
280888 O N- Béﬁ'i)EwaNZ1.[1.23)98#I1Jﬂ)ﬂ)-5;13-6ih¥/dr0-1 ,4-benzodioxin-2-

yllmethyl}ethanamine (2.2 g, 7.3 mmol) and 2,2-tetramethylpiperidine (2.5 ml, 14.6
mmol) was added dropwise to n-BuLi (10 ml, 25 mmol) in THF (dry, 10 ml) under Nz at
-75°C, followed by the addition of dimethylsulfide (1.32 ml, 14.6 mmol) in THF (dry,10
ml). The mixture was stirred for 30 min at -75°C, and was then warmed to room
temperature. NH4Cl (sat.) was added and the solution was extracted with EtOAc. The
combined organic phases were washed with Na;SOs3 (15%), brine, dried (Na2SO4) and
evaporated to dryness. Flash column chromatography (isooctane/EtOAc) yielded the
title compound (1.3 g). MS m/z (rel. intensity, 70 eV) 347 (2), 149 (12), 148 (100), 92
(7), 91 (92).
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62 Preparation 48
N- BENZYL- N- {[ (2S) - 8- FLUORO- 7- ( METHYLSULFONYL) - 2, 3- DI HY
wWOER9/A33167 BENZCODI OXI N- 2- YL] METHYL} - N- PROPAN- 1- Add/iE2009/055137
Preparation according to Pr gqar ation 44 using
N- benzyl - N-{[(28)-8-f| uor o-
f h hi 0) - 2, 3-di hydro-1, 4- benzodi oxi n-2-yl ] et hyl } -

Prep ?S-p )5 am ne (0.78 g, 2.15 mml), Na2WD4. 2H20.
N-BENZYQON- {QZS(}BOEISU@RED)? (METHYQ S LFDNXL B2, 3 DIFBDRIO-13-5

oo OIS GBLE, T8 5 0 18 0

9E?re(m;xtuorsac¢cfr)imglto Freppeationi Zﬁnusugg N-benzyl-N-{[(2S)-8-fluoro-7-

(meth&ftﬁlgﬁ araet&Hon 16 USIn &gﬁﬁﬁgg%% @gﬁenﬁglyg mmol)
Na Wiy 2 9.04 e 0R% mfn%lgﬁp@ Nygeogeneroyide 8¢ 6 mrﬁol) in
acet.doycfudw@enliwas%e@ted 88010 TIr2h. he pebduét wag-puriBet flash column

chron&a}og@ﬁwgt(%go%%e/é@&é{%e%%lm t%g)tl'tle ,gpg};%)}%{d gﬁ?gb rh/z (rel.
intensitys 7 BRUYD43- (TH), KRGO Y [BRO0)PEH ER) PETHANON E

Preparatl on according to Preparation 17 using AICI 3
g, 36 mmol) and 4- 20 brono-2-chl orophenyl
Prep@r@émt@(sgg 24 nmol). Yield 5.5 g. MSmz (rel.

{[(ZSQI%EPEUDRO@ MY ORE- {MBEIQZQ)D@%N(ML]METHY@% PROPAN-1-
233 (79 62 (26). Preparation

A'V”Nif« [ 5- BROMD- 3- CHLORO- 2- ( OXI RAN- 2- YLI\/ETHOXY) PHENYL] ETHAN
OREeparatidh ﬁtoﬁrdrr@ tof Example 5 usmg [(2R)-8-fluoro-2,3-dinydro-1,4-

LAY T T N

ml, 7Q%hadn M20E3 ahd.ACH,(1602n19. Fash }:oiumnrDMFro(rmﬁographyv(/woctane/EtOAc)

yleldé@queac%orﬁ[g&lrﬁo{? §§g d\/lgr?ﬁ/f‘(%luﬁﬂ titgi?o*é’vg‘é@gg%e 25), 98 (8),

waf er an
73 (S)He (Ra).ef0 PRdse was extracted with Et OAc. The conbi ned
organi ¢ phases were washed with LiCl (5%, HCQ (1 N
e and then 30 dried (Na2SO4) and evaporated to
Prepzy.agllqgs Purification on flash colum chromat ography
N-BEKIZ¥0oN ({28} Bt FIDRIZ263- DI YORD & 4 BENZODIOXIN-20YLIMEBTHYL}-N-

nt ensit 70 e 250 (30 248 (M, 2
PRO%@{(%@INEZISS (8?) y57 (903/) 306 ng) 9). I(Dreparazlon

SPreyBIraliBRAMDIYINgHOCREPAFA! ORI 42Bing W-{EAHIBOAPHERN-dihydro-1,4-
benz&?ﬁgﬁ-ﬁ%@gé@yg ;952 aming (23 9, 10.2mmal) KiC04 (2,82, 18.5
mmolyrkEEYIbTOGide 6 3 b )1 ARG GakIp 31 A 2na.paasviie 10 mi).
Yield D%(M@ iV 2 (ré{a%téﬁﬁhﬁlioté\/ﬁFEQmN’(@Z (28, 99 (8po8 (bp) 65 (7).

m CPBA (2.4 g, 14

mmol ) was added and the nixture
heated at 50C for another 44 h and then brought to

Prepanabiosd7 t enperature. The solid was filtered off and WO
N-BERZWY 3R 581 741 BRI F et dve rRlof 2 5-083YDRO-1,4-BENZODIOXIN-
2-YL]IMETHYL}-N-PROPAN-1-AMINE

Preparation according to Preparation 43 using N-benzyl-N-{[(2S)-8-fluoro-2,3-
dihydro-1,4-benzodioxin-2-ylJmethyl}-N-propan-1-amine (2.2 g, 7.0 mmol), 2,2-
tetramethylpiperidine (3.5 ml, 21 mmol), n-BuLi (9.5 ml, 23.8 mmol), dimethylsulfide
(1.25 ml, 14 mmol) and THF (dry, 20 ml). Flash column chromatography
(isooctane/EtOAC) yielded the title compound (0.8 g). MS m/z (rel. intensity, 70 eV)
361 (3), 163 (12), 162 (bp), 92 (5), 91 (60).
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rinsed. The resulting filtrate was washed with sodi um
bi carbonate (saturated), brine and further dried
wa Na2s§497 and evapor at ed to dryness to gi ve t heCDEPI69/055137
title conmpound (2.7 Q). 21 (rel. intensity, 70
eV) 280 (bp), 278 (84) 2246 54), 222 (52), 57 (79),

% 5). 5 Preparation 53
P’eP?’? Q&M‘{ﬁ) 5- CHLORO- 2, 3- DI HYDRO-
N- BENZWLBENKQBDMIDU@R&YWMMSF&F@NVLPQE@Irfl)‘f’DRCi-1i4-

< = 3- -2 - AT X en acetate
BENZISRIN 2R P B B Fae "deq ko

(Efwnaranpma;ecwr@cto Prieparasimot4%ousing NrbgozylN+{i2S)-8-fluoro-7-

(methgtcsrgjlbg(?ds g%lyﬁe i ﬁ%&é%hﬁz gghe%gﬁ&’rg p?oﬁm eg&{ms(g 78 g,2.15
mmoly sV 26t i O08 1h Q2B 1NeohhdBisEe0&H Praxiden.55 ¥l \’éé mmol)
and aeéﬁc;’&%)m B1Al) evieRPo 36&fl NIS niyPstsimterf3ity] 70 edt) 6B (cpe) 162 (bp),

chr omat ogr aphy (i sooct ane/ Et OAC) gav
92 (7} ﬁg gﬁf%e%u@npound (0.34 g). M5 mz (rel. |nten3|ty
70 eV) 280 (M+, bp), 278 (78), 224 (68), 222 (54), 57

Prep Preparation 54
CHLO?O—? VETHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZ
4-BR Q))ZI-@JHEOR@FHE ErAlar at i on accor di ng to
?eg?d;] éﬁér?ﬁc&)rHﬁignt% Fér%PBFéifaa 5 GQhQMObr%n?c Qtéh\@rb%hénéh (69,29

zqdi oxlI n- ano

mmol§ gl e ERAVELIA 1137k e T0RSUNOYHT BYEIINGH10. Bpbi 130 rogo). Yield
7.4 91050/ irelinterneTy Y0 &V r1a (269, 208 @%{gzo@(m)nw 321()86% (9), 250

M+ (0.04 q, nmol ) O (10 m).Yiel
( @Z MB iz (rel. |ntenS|ty "70 eV) 280 (38), 278 (M,
bp), 247 (35), 207 (18), 57 (18). 25 Preparation 55
Prep%ﬁ@z CHLORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZ
I N-2- YL] METHYL 4- I\/ETHYLBENZENESULFC]\IATE
1-(5-BRROYHP &+ Colh Qir@d1 YPREX P HEANAY BT HANOQNEUSi ng

[ P?e%)ar&h&hb@é&dmg(t@m b%{lofnombémg AICI3 (4.7 g, 36 mmoI{l and 4-

brom e OrBRR TS SRS (550 G024 Birtehy %@ﬁg?}ﬂo'wé% 2 e intersity, 70

ev) 250 (IBI4 91 )]248 (ve 31), Zﬂ\(tﬁpﬁ), 2831(79), 52§26j0l ) and 4- DVAP
(0 .2 mol). Yield: 0.47 g. Mo mz (rel.
|ntenS|ty 70 eV) 344 (28), 342 (bp), 340 (74), 263

Prepdragion ®83 (31). Ml ecular ion not found, however

1-[5-%@%@&{@ éH'L@JR@ %fcaﬁ#@m 2. ‘PVLMH(@X%MEWTEWE\%ONE

Rrriirtire ok lalby 080G B PsdictpBe Y ethatone (5.5 9, 21.9 mmol),
(2R)- %d;@c.wgrd@@femwwm&)) BhlEWt;b?J 9$ﬁﬁ|1bmh DMF (25

) whShRRL LT b 28, S TR b oo petre an

water hdOE1Ovdt aisraddell. The Iwater phasewast @xaavies with EtOAc.The
combined organic phases were washed with LiCl (5%), HCI (1 N) and brine and then
dried (Na2SO4) and evaporated to dryness. Purification on flash column
chromatography (isooctane/EtOAc) gave the title compound (5.0 g). MS m/z (rel.
intensity, 70 eV) 250 (30), 248 (M+, 26), 235 (bp), 233 (85), 57 (90), 306 (M+, 9).

Preparation 52
5-BROMO-3-CHLORO-2-(OXIRAN-2-YLMETHOXY)PHENYL ACETATE

A solution of 1-[5-bromo-3-chloro-2-(oxiran-2-ylmethoxy)phenyl]lethanone (1.7 g,
5.6 mmol) and m-CPBA (2.4 g, 14 mmol) in DCM (30 ml) was heated to 50°C. After 22
h more m-CPBA (2.4 g, 14 mmol) was added and the mixture was heated at 50°C for
another 44 h and then brought to ambient temperature. The solid was filtered off and
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WO 2009/ 133107 PCT/ EP211119 /115 51 3 7 64 stirred
for overnight at roomtenperature. HCl (1 % was
wadmedssivhe wat er phase was extracted with EtgvEpioh®0ssi37
conmbi ned organi ¢ phases vverg washed with LiCl (5%,
brine and were concentrate to glve the title
rel

rinse{ mo%%ﬂlti%gggtr%)fl\ywa% Wg%hé%wth 33' 31’?@ t@l(\élgaturgted) brine
and furtregyairigid (Nazsmlahdelv%ﬂﬁlﬁ@l@ﬁ tb diyaébltd bive the crude title compound

o7 SRR AU LR ol e oo,

322 (W+[3)- et hoxy- 4- (et hyl t hi o) phenyl ] et hanone (3.6 g,
16.9 mmol) and DCM (25 m ) at 10 OC. The m xture was
brought to roomtenperature and stirred for 3 h.

Prepargtiof3%r was added, the organic phase was separ at ed

(7- BR@Mnbd—BQ%jN@@RD QfBilﬁ-lY‘@RCMM B};E‘I\{thIWICDKINhEI\%ME'ﬁ'}hANOL
I N or i C e 11 ro
oT0g S FEgbro RO SRER ok e nare Eoeti i DA S Re (44
13.7 mhwl} intdiexaren{2und was 8ddgd KBHN 0%/ 40 mI) aht)%(hsThg/reatﬂon

mixtu fe%’%va%%ﬁrrég)at r&gr% tgwpgégtﬁ}e fo]r§8h&ilrg) Wa]r<§r7 wé? Bhde& %%d the solution

ration

was exir‘pgteld\ﬂmtt@ YOAC( mermmmﬁwmqsawmwed with brine,
dried ?ﬂﬁg@?ﬁ?rﬁﬁe@éjﬁ%t@bﬁs dr selP%"nﬁ ﬁb’h 6 HSh B lumn
rox

nmet et ha none
chromajogr I)Soo&@f’%@oz‘{@(ﬂa(\’é é' 8C°U‘pPP”ﬁn69+3)4 g)zlﬁ'gfﬁ‘élz (rel.
t A7 Q@ar) 28er (Wi, 478 (78), 224 (88)mp 54 ) 5aq8y).c aci d
d ené()% m@;mheat(ed g@éoc# ) ovérn)l ghtx Yﬁelg ) .0 g. M5
mz (rel. intensity, 70 e\/) 214 (wm+, 18), 200 (12)
Preparsaglo@bﬁ)ﬁ) 137 (47) 120 (13). Preparation 59 25 7-(M

(2S)- chFM[:l on of d| um %QW%%H%W1%EF%%@$ 2

YLIMEA K ANed to a mxture of
1F’Ee%5d’r'éﬂ‘i’c§r9é¥c<ﬂ*dh§ﬁb@r‘ epHFtRmYd h@lﬁ?"(ylﬂréﬁrﬁag%ﬂ%réé 34ihydro-1,4-

|
enedHiotinZy PRk (405, B s e aeblint ddhencs aBLbs%) (06 g,
5.7 ménol ) CuTHe.07i 104 enmel, Cooblrd (0X0RgHD ettt KLO0s (0.04 g, 0.8

mmoi REOMSQFaRTL Yo &1 ERS diaftst bl BB, gatint 72 D Skl 278

(M+, ey, @47 U38hed7vilBh ST (18¢, dried (Na2304), filtered and
concentrated. Purification by flash chromatography
(Et OAc/ | sooct ane/ MeCH) gave the title conpound. Yield

Preparatiof S3ys miz (rel. intensity, 70 eV) 297 (15), 296

[(2R)15Mﬂ:Hme@7 EfrlzlY{)_SLﬂﬁoWQ -2, 3LBH Y DRO- 13> BENSTODARHK NL2-
YUMERLT] Ay %E}(}Z%{E Yk WNE 2- CARBOXYLATE A

7P{eprhidrs atdarding) toPreparatidnc2 osiag §25)esmchlory-7 aheethylsulfonyl)-
2,3-difard- 7 45be4h bABmAR: C@?%tbﬂﬁ#?(@ 209 P2 BEM16TiPp-
toluenesulfonyl chIorlde (0.34 g, 1.8 mmol TEA (0.18 ml, 1.8 mmol) and 4-DMAP
(0.15 g, 1.2 mmol). Yield: 0.47 g. MS m/z (rel. intensity, 70 eV) 344 (28), 342 (bp), 340
(74), 263 (18), 233 (31). Molecular ion not found, however fragmentation consistent
with the title compound. Used directly in the next step (Example 38) without further
analysis.

Preparation 56
1-[2-METHOXY-4-(METHYLTHIO)PHENYL]JETHANONE

Sodium thiomethoxide (1.3 g, 18.5 mmol) in DMF (15 ml) was added to 1-(4-
fluoro-2-methoxyphenyl)ethanone (2.85 g, 16.9 mmol) in DMF (5 ml). The mixture was
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hydrogenated at 40 Psi for 64 h at 60C. Filtration
through Celite (EtOAc) and WD 2009/133107 PCT/ EP211119

w0 165158408 7 65 evaporation followed by filtredi/ero09/055137
t hrough a plug of A1203 (Et QAc/ ACN) gave the title
conpound. Yield: 0.6 g. Ms Rffz (rel. |nten3|ty, 70 eV)

stirre(i5 %)o&%grzigpg%?{pg?qle%née%gtu% 4I2|CI %1%? ) w(as ad’de Ehe \%/%fler phase was

extragt@e (WRTENQAR LtROSYbiredlofdaOBtassd- Witte washed with LiCl (5%), brine

nd v e ferbabia SMEhP e e bilo GO BMMS puz ey msnsty. 70 ev)
196 (MrroBP), 1821 @AY 18. (0p)166B(&, M®()0)and THE (8 nl) was
stlrred at 0OC for 15 mn and 2h at room tenperature.

(1099 and Et OAc was added, the organi c phase was
Prep%ﬁat'@(ﬂ' 30 (Na2so4), filtered and concentrated to gi ve

1-[2- HY‘IRU)N’-& (WDHVWHU)F@HEN&L FETHANGNET 2 (rel .
tgeonnstlé%dmﬁéﬁg)ﬂﬁﬁgq é;;zg))&g\(lgfg Hf{r?i Ié\Na%E;é:Sdo(ezdsl)o’a fznéllﬁure of crude

1-[2- rﬁéthowﬂmﬁuylﬁﬂbwh)enm]dth@hbwm@MW 2nYIDCETIISLMI) at
0 e U BB Rl GER P rvos
adde@Hhe lorgania pﬁagemmateoca @e viates phﬂ@e )NaS)extna@md with
EtOA&zﬁn 6mbﬁTéo°6r§§H%Hefs‘é§XA/ereqr‘tle?éd ﬂﬁo%@srﬂwt Zau of SI|I88
(EtOAﬁ}@nﬁ WeE; qu@&n?raFedoR?eG'h@ g t'@ﬁ C‘?@Bﬁw%&%@rga)t'\’.lﬁ Iz (rel.
intensyiyel7d:e\0.133 (), Z, 53)e|168£1‘0)eﬂ617t(b5 p), 162¢8). 20 419

g 416 (14? 415 (25) (bp), 397 (M1, 39).

Prepar ation 63
Prepdr@agion-58 ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2

1-[2- I'Eér B)b% ET %yl suﬁp Cfm@pgl%NVLE-@I'AN?%enzodl oxi n- 2

qnaéam aqcormr@mﬁr@@aﬁeéwﬁﬁ eonariei2hydrowy-42. 5
(methmﬂ%%éygﬁreﬂfbnﬂﬁbe (3N mlﬁggtn'i'@]ﬁgl Ng @4}9 .088 ub 17 mmol)
and hyHbae P XE A m?&ﬁy%molgﬁaa%%c a5 G pEh @A p0°C for
overnight Uviield: (3.0 ga M8y retp (vel. (ifebity, MOCETY ) X14(1d+018), 20@ (1[2’5 199 (bp),

intensity, 70 eV) 243 (Mm+, 35), 214
137 (46 1 ?9.353) 79 (25), 56 (22). 30 Preparation 64

[ (28) 5- FLUORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZ
preg{ 2 YL] M ETHYLAM 1 N E A m xture of

quoro?(msthIsquo Iﬂ,l)-ézsdlh dro-1, 4- benz
7-(M SHLEO%Yly)rﬁw@%%A Mﬁy ﬂz@ﬁ@&@ ¥hATE (0.7
gA sbuﬁ.dmﬂs)odmh&hm @6‘7 g{"‘81 Kt NwthI%WEE@HQ'?D rﬂ@savasfmi@ﬂto a

mixtufl G LS R R DBy TR VSt Riogea D 165 camgl). dethy

oxalaten(7SKg 348 8l ramol Y arichENRIH0 Yinlg| Thedmddure wis heared atedeflux for 2
h. Th% g@?ﬂ&?%g% Mo afbichMemBBlatudidhd A (cont. ) BIdAac%hd Hel
(10%) was added. The phases were separated and the combined organic phases were
washed with brine, dried (Na2S0O.), filtered and concentrated. Purification by flash
chromatography (EtOAc/Isooctane/MeOH) gave the title compound. Yield 5.5 g. MS
m/z (rel. intensity, 70 eV) 297 (15), 296 (M+, bp), 268 (27), 217 (60), 189 (19).

Preparation 60
ETHYL 7-(METHYLSULFONYL)CHROMANE-2-CARBOXYLATE

A mixture of ethyl 7-(methylsulfonyl)-4-oxo-4H-chromene-2-carboxylate (1.3 g,
4.4 mmol), palladium on carbon (10%, 0.44 g), MeOH (45 ml) and AcOH (5 ml) was
hydrogenated at 40 Psi for 64 h at 60°C. Filtration through Celite (EtOAc) and
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Preparati on 65 ETHYL 7- HYDROXYCHROVANE- 2- CARBOXYLATE A

woreoobaszaoof et hyl PCT/EP2009/055137
7- hydr oxy- 4- oxo- 44 chronene- 2- car boxyl ate (10 g, 41
mmol) in MeOH (20 m) and BBOH (20 m) was

evapaRyho Aalontsd AU ats HPUER iR Gl AROMEDATACH) Gava e title

compoiuzd (Yield: O.e1geNts tryz (réN istehsitR 7D §WH30A04), 38 (4DpR86 (14), 285

(M+1,]7bp?) % é)( A7 (46), 121 (25). Preparation 66 ETHYL
[ THYL) SULFONY! L] OXY} CHROVANE- 2- CARBOXYLA

TE 10 A m xture of ethyl
Prepdra qi,r@f(ychromane 2-carboxylate (9.8 g, 44 mmol) in

(150 m) was cool ed to O0C was added ridine (
[7-(MBThtY @U@M P %P&*YDR%Z%%\P@M&H%@M]MFF ANOL

aAhﬁ&tur%f@&aﬁ 7Dﬂmetﬁ§lsmm*|9l)ch¢@|ﬂdn912 Sfbbk@ate @6 gNd.1 mmol),

L|BH4S($ {grgu&% n@libenrﬁgrﬁ#gg mlﬁ %@J?Focrlﬁlgsur%ﬁbanéj% at room

temperaturei HOI (BF%pahd &OMd was laddbdz(thé ordévec pbabe e dried

(oo ANGEBAPE TR Garlh BT BRGS0 B o 15 miz
(rel. IrdeyﬁlésQOtQ)V)gW?e(ZQ)e%ﬁ(ﬁ@ 2 5|(%3)c8ﬂﬁéma);i 26’133‘Mz+1gj0p)|\/5
mz (rel. intensity, 70 eV) 354 (M, 41), 281 (bp),

280, 16% 147 (42), 103 (19). Preparation 67 20 ETHYL
Preparafi | SOPROPYLSI LYL) TH 1 O CH ROVAN E- 2- CARBOXYLATE

[7-(METHY LSS FDN Y0 - 30f- DNGVIDRIO LRBCHEORIERYRLY LMD HYIL 4-

VETHY BERGEREUL RN oF (2 00"y 5o o). A ter

sPreparagpradcearding todtnepaeatione? 2 osmg(pﬁ(rmexhylmlfdmgl) -3,4-dihydro-

2H- cfﬂ)ﬁe“ Iynﬁ]: gnéarﬂﬂwdfgllsl?éywrﬁ&))(% chr o & e tol%eneﬁulf?nyl
chlorigg (0474, 217 mmeahol FAi(R. 213HE| (Zg@nzrgoIMapdadn@MAP (0. 24 g, 2.0 mmol)
stirred ﬁirr&léhﬁéhf é%@ﬂﬂdﬁ%&@ﬁ]r@e‘}’leﬂtﬂd 50lgum< Ry3 %l |nt%n§f4y 70 eV)

419 (§at g Ak 498a2Bh i Eoh BIBF e ne ol vents were

evaporated and the residue was purified by col um

graphy (EtQAc/lsoctane) to afford the the
Prepzfﬁ?loﬁé) ound. Yield: 6.84 g MSmz (rel. intensity,

(29) 7aWHggsu¢mQNYuyz,,3-W@B®,j 43BENZZE)IOXIBN2{ bp) |
0 P t 68 ETHYL
YL]M&M’F‘ R(]r\/liﬁlgrg IC:CAEBOXYLATE To a m xture of et
TATORETP S8 eayl-STe P SHPBY s oriyerc: chbpigrianie 2 Blrmetnyl 4-
meth;ﬂbenz"e‘he%uﬁﬁ@étb *1”1 @t% rhAHIDITNH s deler reetheabl) Wdsheated

5 st d at
under ipganae Faan 8¢ 120 BB Sp AR Po TR e er Ui i et ale to
dryness tahel veasTporiffet! by fletid coldrmh ghrokBtogaphy ¢ EtOAoMEBH).Yjeld 0.31

0. MSTREE LB Toread bR 238 Yok B Sbo (38E 79395, 56 (22)

Preparation 64
[(2S)-5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYLAMINE

A mixture of [(2R)-5-fluoro-7-(methylsulfonyl)-2,3-dihydro-1,4-benzodioxin-2-
yllmethyl 4-methylbenzenesulfonate (0.7 g, 1.7 mmol), NH3 (6 ml, 7N in methanol) was
heated under microwave radiation at 120°C for 20 min. The product was evaporated to
dryness and was purified on an SCX-3 column (TEA/MeOH) Yield 0.34 g. MS m/z (rel.
intensity, 70 eV) 261 (M+, bp), 217 (49), 97 (39), 69 (55), 56 (79).
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67 Preparation 69 ETHYL

7- ( METHYLTH O) CHROVANE- 2- CARBOXYLATE A mi xture of
we@tdoghs3ieer capt ochr omane- 2- car boxyl ate (3.4 gectmr09/055137

mrol ), Methyliodide (3.03 g 4 mmol ) and K2CO3

(7.88 g, 57 mml)inACN(l@rd)was 5 stirred for 2

Filtration and evaporation of solvents gave
Prepqr@goﬂR&fe compound (3.28 g). MS mz (rel. intensity,

ETHY107 ¢ DRBEXYOHROMANEIZCARBDXYLATE 40), 132 (55), 131

& BB GEEV SN RN 6 41 e

in Me®H (24 my) and AFOht Gvemb-vPashydrogghated qtDMBsidor 4 8lags. Filtration
and e 6r)a¢|8n }é\@re £t Sﬁg;o%dgmé% 1932?;‘3}19, n?/ECd dé“ylﬂgé?%ﬁy 70 eV)

222 (@!ﬁs%béﬁ@dbaa B2y, 147 (46);\&%‘5@55) (5% 150 n ) added
and the solution was extracted with Et OAc. The
p ng% organi c phases were washed with 15 Na2CGC3
rep rf%l ried (MySO4) and evaporated to dryness to give
ETHMLhE-{T Rtf. WORGMET blivibgB U F ON VA4 OR Y OHROMAN E €-CARBOXYLATE

| BLF gliga%ffgtﬁ/l ?%&gé(&%maﬁé%z &b B (3 84D 44Zhhnol) in CH,CI,

(150 mblwmoryed 48 0sCavas adden Dwdléeélﬁu%ﬁ gog8 oimeh@nd
trlflqu&ﬂEfPl‘éﬂ%ul?&ﬂ@bﬁhg&ac? E%: 9enl, BE‘Yﬁrﬂb!)%dSH fin hoMd Qﬁ}rrnﬁ; 40 min

Behavi our Behavi o I VI eterm ne

and thgryhougng %@@R'%FWP?WWW%W%%N(M (@956) o%)\@ags added
and taBolLa6Mh mlase@ttfa@iédSWJth @Hm URhe &nlnbipl%e)or gnigngeised idre

wesh @3 84T RN MG R D SRR BRratea o

drynebBs @ gie tNatdrodeatitlé nempooedt($3.2WHAMS ez (rehdbtiensity, 70 eV) 354

(M+,{®2853?r(bpf%? (%g 1qu@§gmatgll)10 metal frame (WX

cm'X phot obeam sensors.
Duri ng neasurenents of behavioural activity, a rat is
Prepatdtione? transparent 30 acrylic cage (WLxH, 40x40x30

erHvii R RO L TSl E T ARV DAL &

I M raaswﬂ)epbmwmm $€.0291 35.0aanivl, 0% g arisés ohpindblukbe (60
) wE 33853 TP Tp RS i 288 %, 220 hrhO8 ANt e
temperaturd fondd msn plodbe nixtire weab @aidledraesdllitian of ethyéasur e
{[(trlfIlY&’bHéfﬁ}égﬁﬁﬁ)hV 6>§r}cr?r6§£aﬁ’w%eﬁf@aw (8909 gP3 Plarcﬁﬂmrﬁoﬁ it THF (60

nitor

ml) an tﬁjﬁ'faktsé‘”p@@ﬂﬁ@hﬁﬁ@”'I“?bﬁ@”%“ﬂr@r(géfta 91:90 Bﬂ))fn@@ﬁt ﬁn%m%”@(ture
was dé@@%se@ghéér Nb gﬁtﬁeraféétlﬂgfaﬂ@o Cher ¢IWUheér RO thuabRenss were

evapqipiat AR S Brapoitied bieRig CAGE R forapky (GeRAc/soctane)
to affohe tAO QIS 1iBd £ PR EPRIA: 16184 1 MBS Filz &rel, in@dsity, 70 eV) 394 (M+,
27), 277 (52), 352 (26), 351 (bp), 251 (50).

Preparation 68
ETHYL 7-MERCAPTOCHROMANE-2-CARBOXYLATE

To a mixture of ethyl 7-[(triisopropylsilyl)thiolchromane-2-carboxylate (5.6 g,
14.2 mmol) in EtOH (100ml) was added concentrated HCI (4 ml) and the mixture was
stirred at room temperature for 3 h. Evaporation to dryness gave the title compound.
Yield: 3.4 g. MS m/z (rel. intensity, 70 eV) 238 (M+, 75), 165 (bp), 163 (56), 132 (50),
131 (43).
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Behavi oural data from each activity nonitor,
representing the position (horizontal center of
wa@rayiisyoand vertical activity) of the ani nal BtT/EP®N/055137
time, are recorded at a sanpling frequency of 25 Hz
and coll ected using a custoRfwitten LABVi ewlTM
application. The data from each recordi ng session are
Prep@p é'oéind anal yzed 5 with respect to distance
ETHMYL 2¢(RIESHY IR 10 )OHROMANBI2-CARBOXYPAIESsi on | asts 60

o i e A AR R Bintnd SR Bl L8 o S hd),
Methyliodisted(®: @3 ga? €. 4appidllsand KrCAs (G884, V& ramel)dn AN (100 ml) was
stirrecﬂ)\:cﬁ'i heRRad A Fg%ﬁon EﬁQ%v@ 8r tlbh‘%ﬁts%ﬂ/egﬂé n‘? \‘;%ﬁ‘;@h?é BSund

are given a
(3.28 Qé-dwgdnﬁg(r%leggewty ROene Tttgp)nﬂaﬁﬁ?t(%) TRAL40), 132 (55), 131
(63). pre-treated with MK-801 are given a 10 dose of 0.7
ng/ kg i.p. 90 mn before the recording session in the
act|V|ty monitor. The results are presented as
Preparations7®0 m nutes, or count s/ 30 mnutes, in arbitrary

d out
ETHVLG’Y“%M%%@LFWL@@H OATRREARRIR P RTES L 0 D)
VK- raomur@rof &Hwhér(amﬁthwltmomhwr@ane& eanbeuylete (ﬁ 28 gsi BOanmol),
N@V\%?'@ﬁ%e%@m 10813 gaa aFoqé?ﬁp%%% (@fs ml, 32.5 mmol) in

tam ne contro pec I ve

alu
acetiq aid (4QiTL MeR Moet ehh? “SrifoR - rh!@rz%é)sr@pﬁeﬂ ﬁOdBBr?éﬁﬁQr?”d the
solutiér dasCedtieictedt @fth IBtORE. Thefdohibingd oFanlctTpﬁéséBJW@ﬁdeShed with

n bas don 1 et a
NaCORTMET Tl NpaOabas Pusiubleo BIVSSETIA B HufR e
compsurd (2 44 g)nb’l&‘sm/@(rel entpasityeitt eV )nedh(Mondre2ént(apy 149 (27),
eparate experinents. Calculations are based
132 (%@Sjiégt(gnie during the last 45 m nutes of one hour of
20 neasurenent. The di stances are normalised to

B|olo§'i&2il%<§tmlfy3 control and fitted by |[|east square

i'on to the f nction
" RGeS a1 pipad (i@l uation)athe pompgunds ggpording to the
invenpai.ameters (Control, End, ED50 and Slope) are fitted
with the restrictions: ED50>0, 0.5<Sl|ope<3, End=0% of
control. The restriction with locked End is nmade to
In vivé ¢estisBehavigot ency rat her than effi cacy To estimte

CB@ﬁfa\%gr%T ggf?\ylﬁJ ﬁqa@% @rrﬁiﬂ"eg rﬁ/élg iééatnl %ﬁt{\@g monitors

t
(RXY 21000 A QRNItedh Electyorias, Gakampus n@b'y UiSéve FNRegter fo an
Omnli%rcﬁsll@l@ts%ﬂn %%wz@aaaa%ncﬂy@é m&&mwshtdbﬁ%téaé@@ﬁpea Wvith a digital

intertager boareNE. DA Nefogal thefrebrs ISR ERtb Pty pasitor
considsaf raasquaﬂamameﬂdalyfrarak €W o ut480t mmmcmhequlppedmtbi photobeam

senscfS! 00 HbaslPEnkh S e BUERER gkl SIS Bl hparen
acrylie gage (\AtxLaHe 40k4P68 @n) whith rnrtumsus pl@&minuhauaﬁ:tip&r foingtor.

Each %&%y%ﬂ&bw |sgﬂfﬂ idFRAWHh ttrﬂeéeré%‘af n‘ifPaHerPrﬁ)‘P(%éaéFﬁ sehsors, each

nonoam nes_an hel r met abol

row congialing ot t6 sensRBahWed! OWﬁ@r?rﬂﬁ%@%g ith Jronpand the side of the
floor dfdhé@ Beat a 5O° aﬁgkl*dTathlﬁ@tmm fow isasaved 0@ Ebéve the floor to

hrin

meangg H%r)t( %c&pﬁq%gﬁ}o gﬁa rgc§e@s%)|§if,r&§péced 2.5 cm apart. Each activity
monitoBisAfittiichincaroiig ptieai ysoaodtand lghit djtenatifighdox Bentaining a weak

og;w’ eacet| c acid), HVA (honovanillic acid))
hOUS@p@gb z?es are quantified in brain tissue

hbhe germutsr IBWIPES velignatsinghebjgatioreried poegremnsiag
(Lab\IENET INABNEPNS RO ehds IUGtIRCTXEBSI,119 /115 51 3 7
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69 The anal ytical nethod is based on two
chr omat ogr aphi ¢ separations dedicated for am nes or
w@gi0ds3310mo chr omat ogr aphi ¢ systens share a copODBEPAUY/E55137

injector with a 10-port valye and two sanple | oops

for sinmultaneous injection Qé the two systens. Both

S ens are, ed with a reverse phas Luna

55y0u datomESaa oty raon b @REraItiy s gostion
(horizehtst centehefigealityceicevdrtioal dctivig)asfithé ianimeadl attedcvtime, are

recordid 8L sBiriu B8 sEpRy B PRI SNERICTET uhlEcd Biom wriker

LAB Vi Seapplicatian TTe datciromreach nelcerdieg session acestored and analyzed
with r@s#@ﬁttg dﬁéﬁ(ﬁé L?veT Edﬂ SEéﬁn Béﬁi\ﬂ@ur‘a? F&%r@h‘l s‘@%s%ﬂ' 188R16H min,

wast e or

starting pPRIOXiNEgtelt 4 Pun eftag thenivjesties @étt%ijr%mnwr\dr &mllwrfaﬁﬁawoural
recordifg Proddtures aé@bpsﬁétrforbje@g%wboamiﬁm@t r@ntr@ét@dlrhtsoR%ts pre-

h Th
weatedyit] fpriEfaemiye e e of 1B Eokal. 19 Thig befbre the
recordingisessiontin dte advityMhoMiEHRES o ferfreateanditiERIKAS00 .ate given a

dose ?g?&gg@d%gy@%ﬁwfe@ r?ettle\éSrcilﬂg géégﬁ;lln r?ébgﬁﬁﬂg%&ﬁl?or The

agueou
results @re prégearited as @ounw@%mlmtesy@t@nrwat)amnyteﬁ i aipitrary length

units. @cbﬁ'stﬁ:a m%@ﬂéé‘r’f@ Sid feﬂhéd Ht GMngF@t%‘eﬁfyé Yk eg%@f\'the control

decane sulfonic

group@ IQW M@é@ﬁ?fﬁ’ﬁa@meeﬁﬁq t&?%tefd@ném?lﬁe S{aélsﬁ@qllg@mparlsons are
maderzfg‘eemmﬁ@ Mras@ﬂ er éfan%lﬂtibtgrr?’ié/corﬂﬁﬂg r\e@buetfve‘lﬁ?or t he
rea riatum.are at e e
¢ PPb T Cef o maarid bk Ae R RE Td Rttt fo Bl Ere
calculatedey aoivedfitingVieor most milmymourrdsngm 8yalBafion is_lbasezi emdo
amphépﬁmﬂ%réktgea?e&an|nﬁ'a|9'6%e?'t a? e GTeft 33"5%1&%&@&8@ s.C.

eri’'nents
in ong wglesemeélmmtmth@mnl@meataﬁy ﬁ@Be%ﬁdSW&rﬁt&jemﬁrlf’@%@ﬁ

Calcubstiéns SarBinaisBH &t disfanke dufﬁlﬁgftHé‘%slt% mbRged &Néhe hour of
ntro ose/ EDs0) sl Pe ar ane

meast’@m%rﬂto)r/ g%anﬁ%‘s%r g 'ésg)to éﬁ&h¥@mfr@dcwtf<ﬁ areditted by
least s@sdrei minirmizatior- & Gredfunetionr I gEeRRd- GHEriind (@R BD5;)°'P°)”. The

four pBRAERY s (BnirdiS ER EPS Bl S b Y81 Jul el Kicigns: EDw>0,
0.5<HA eparainEno=ty oﬁcsm&olbﬂiheojestqofmrewlth/éo@ad d isomayleftofocus on
potenggf/ét}‘]]g eséeﬁ\gg Y Fn?n%’ﬁe\?c{)o‘??iggb:ééjlgﬁgﬁot‘orr MW pardridters, the fitis

repeaith 1R imes With 7 Eagiam NamisibLRd Souaed Weigh(d e 1) for every

meas@fdriént VAN &P rebeAtedE DAL iaphed lcordtdoyRsiuResealues.
catheters. Test conpound is adm nistered orally at

12.5 pnol /kg or intravenously at 5 pnol/kg using the
In vive ¢esiuNeqrmdchehdstsy n=3 per group. Arterial bl ood

;gﬂ@%@% %%v‘id}ggl aé}%? ggggi%g gh§§é[§h e ¢ u%c%i)|t8¥,eto3an09 their brains

rapidiydaken eutrand put @ an liee-celdtpestelisbuitie linleic sorsbrain, the striatum,
the fn?r‘ut@ﬁ(‘!&‘téﬁghclj b/ rén%alﬁ ﬁ‘]'gor#’érﬁﬁﬁ ?F’aﬁ* Iptaﬁ§ o"f%tabﬁ r&f aretd1§$e%'t& and

Area under curve fal ne oral administration

frozer,each P TDR b B b FRONIEREY ANebef WPLigSREGLO Its content of
monoatiihéd shd &idiometadolégsh rat. The paraneter AUC is

e I IERS B asy O ViebdrengTiag) H Ridiimine). 5
HT (serateningras wel ashieeir astine gdble(morraethemephbene), SdMId3ast ) ,
meth&akahAt &N ah¥ 4 (DEPAC FEalitJ?BS7HM  acetic acid), 5-HIAA (5-
hydroxyindoleacetic acid), HVA (homovanillic acid)) metabolites are quantified in brain
tissue homogenates by HPLC separations and electrochemical detection
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met hod. WD 2009/ 133107 PCT/EP211119 /115 51 3 7 70
The I evel s of test conpound are neasured by neans of

wo pauiissiehr omat ogr aphy- nmass spectronetry (LG MI/EP2009/055137
(Hew ett - Packard 1100MsD Serijes). The LC-MS nodul e

i ncl udes a quaternary pun'p stem vacuum degasser,

thernostatted auto rms atted. col um
D Bhahvdke el oeos HERe] Cindwo rApNIcEeRagligns dedicated
for anmhegbe acids. owa:H’nam@togtgplms syete‘rms geareva tbmanddPauto injector with

2 100 DBl ot Bofs (5 G BIAERED cayhp tysystems.

Both gysitamistaye eRoipipedwittas reeense presecomn figurna€18(3), dp 3 um,
50*2r/n’ﬁ' iy, '\teﬁétltérﬁglpe%aa%d %I%cﬁ’ébt%rﬁ?@l bé EMOIY 2 é&ﬁ)‘?ﬁpl%ﬂ%@ aY two

rrent or vo tica
potentéatsl%elamcwwﬁleett@tﬁ&ﬁwe tﬁan@becatr%stem Inc.). The
columm@ﬂﬂhenmqb%eseé vﬂaﬁ@tﬂ @orﬁrecttoﬁ% Met@%ﬂbN@@ﬂ oflo arwtaste outlet.

acetonit.ril The fl.ow t he
This §RECSMPISeEnl Rig SiEheilvay e whieh bididineh s faTBoprfetector
outlets By \peeteringi the chadmeatdgraphic Sromt fromt reachingctheadategior, better

detectpREARULS BIOURNBYES ooy L bR Ehals (@asaf) Fr e aci

are
system ccmtamamdrle@cmrb«t mMogpdium Giiater amMi a4t 5% (v/v) and EDTA

0.1 m(\/l )Dét)ééﬁﬁt‘éoﬂeﬁtlﬁl‘é%%tlve% A@;'m%él @‘f’ér‘éﬁb@%re 525 8nd H.80W. The

dition saf urat er mxing, .
aqueqwﬁelogmlr&mbée&beﬁe&@édnmw far fhe ming thtegwtﬂc
acid Bmaki sudidrarcit?dle oMM e OHIS9(WV ), METNI 190.89:t \@1), decane sulfonic

acid G4 i #96 EFYAbIARRL DEGEO D o8P Tala Blat S ARlBaC! reference

are 0 Aésarali@.66Y .t hen di ssol ved in 120 pl nobil e phase

( gg)et t/étué'%ic% tﬁg nQ@té@ase F)%flffl’ﬂ.‘.tlﬁ %}rectflr%f’aré)ca & E&h&ﬂ%urve

lve
ﬂttmgzﬁorhm@st oPrBRonDeS dhe K evEligtian és baser Q/HZOZQIBmﬁb?r over the dose

range(0,)3. W%@avﬁ(ﬂ 30b03Imdisighyt. |§L8rfe0§lbiblb@®e¥|t’r]ent ]-Wlth

eridine). A st andar e of
comp@ng@'ggpﬁgﬂ? esslnps{egﬁgetg(exgerlm @9%&# e.yte %r Lf?ﬂ"%ahsed to
contralfandefittedcioyizagtisiyiiarelrhminkizatios Itmth’ﬁamnlc&en ‘Bod{(Bnad tro

Contrffa R Rglies Voiidis obi ety Gera |l h 5 o Siope) are
fitted pitbrthé mestrictiesfse &ls000, 0.53<8|@I}D@|<F3A350<End<400% of control. To
estimgt;eg@ér_gﬂbdleﬁEQ I i tsré fHPftlg% Bt'éﬁééﬂﬁtré?é QRE Tit geaté%m fitle§ with a

enobar zgatl c mcr

randogy eveMy shriputed poyarrthweiaht (9 1 dX iRy @yeae Measyramentalue.

Preseniéd BO4, tarids chRlr 989D af thésealugdf different age and
sex; Tox. Appl. Pharm 1980 54 (3) 30 420-430] with

m nor nodifications, e.g. 3 nL/g liver of a 0.1 M
In vivoldd(: B6al Hiodadlabiityt h 0. 15M KCI, pH 7.4, (buffer 1) is

5081y R 0 AL PTGy s
cathetarpeTesticompaund s tadaueistared wgally att12.6inaoikg ¢f infigyverausly at 5
pmoI/R§1 th; tﬂ@%e@toﬁ@%atﬁﬁel%ehl-gt dr g%‘ﬂlé h@rterlal bIood sameles are then

entrif gtatlonlsres er o

takenging i BOYESAL LD éh G 27 @ut:%cﬁﬂs@ 948, 300,pnd o360 ginuteppfter

admlrtlgtﬁétlcﬁtkblsthéﬂéﬁ cirhpd el lTlheV@rbElbloaaémbﬂtﬁy Eéc@@ul@ﬂa‘d’fhs the ratio of
Lver . mecrao L 37

the AQ X ee HQd?'éﬁldrvezRBFaén%(te gﬁr{e qa@dr&m%t{ over elAUS obtained

after intravenous administration for each rat. The parameter AUC is calculated
according to the following:

AUC: the area under the plasma concentration versus time curve from time zero
to the last concentration measured (Clast), calculated by the log/linear trapezoidal
method.
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of 40 pL 4.1 ng/mL NADPH. After O or 15 m nutes
i ncubation at 37C in a heating block (LAB-LINE,
wokdodh3BLOK Heater or | ab4you, TS-100 Ther no sSh@KEP2084/055137
700 rpm the reaction is s%gpped by addition of 100
pL pure acetonitrile. The pf8tein precipitation WO
2009/ 133107 PCT/EP211119 /115 51 3 7 71 is.th
- S SRS eS| QTPAYTY REe FEARUChPY Breats i diattoarapny-
mass &petlof@lyq LCaMS) QHewet-Packdrder1@OSD Bearfasy eTHe ESedB module
. ST AC 0d . >
noludel 4 urERErY B BB ERe Rl ALosRRE, e e Raramoter
thermostaiied qadurbn empartment, gigdewariagdeteoByaindrAP eEScpdayadamber.
P : o0 ) a
Data AR I Porf ot o Men LR SE B AR Iorts oy e R s ument
settmg%:Nbé)Earﬁ@o% sreiected iprmeniterpg (8 Mbwggp@@f inaiRasitiv. Gas éemp:
350°G Driihg dagr M8\0aIminsNEeRli et gheds@psighCapinagtigiage! 5066
E corYBounlg elgops/nat ed after 15 mnutes, expressed in
ragrentob ue' e n levels, i.e. 100*[conc test conpound
aAnélytical coluancZotbeatactipseX DEBSQ8 (@61 50onm, 8turf) at 20°C. The

mobil g PASER: RO o (RSP RLSORRATERS ah) RBIrRHPGe s Bl Te flow
rate oAgTE Mebite phyise fiv D Bnni/arie, The elution is starting at 12% of solvent B
isocraﬁfﬁggﬂﬁ,@rlnﬂﬂ%hér@%ré‘e?s’ilf’é)gh%ééﬁgk% 809, o&renghanpi tal on

epatic mcrosanal™ cy rone. P- 450- dependent |
nBXGRRIRYSTISErIW s Paama SRRSO 43-8ir Misae luted with water to 1
ml, arﬂ:ﬁﬁ(l) AR i(g%@b%iﬂefb?rﬁﬂ%@ra@@ (é)f(dSSGZA? iél'féeided\p_. ICHeprt-I_is adjusted
rm . - .~Rrotocols.for, incu i on
to 11 yRhE padPR ot aool el TRpe R O ThE pfing dng PR SR

extracted egihet njl dicdprion@ihamd/bpishakimgdor 26Inior dhebrganic layer is after

centrig2BBR Rhstafed T ARAAIBFURRSHY efdttiaietd dryness under a stream
of nitrgaen RERVesidies isdhen disesivactin 20 kil mobigpaass (anetisfacid (0,03%):
acetota irt|i5|eb8%§52 et L'h@L:M%jfiiﬂngty)éis) ghﬂ%}é&ﬂe@wﬂﬁ’? seleg:(tivei iggf(mﬁ)_is
monitalad ioreach A am, My e} OEOREAS (S oo ™
(ethylgm(rwnyils)bﬁ(eéw-ll%r?ag)l{a]perizﬁheil\yl crodi ?I ysi s rI\/I51I e

SR TR UR ol he tEhed bR 9-f P aP e Batiiith acding
appropniateadmoants gfrtesicdropewt to blask pfdsmed sainplessach cage,

with free access to water and food. The aninals are

_housed at | east one 25 week after arrival prior to
In vitre, jegia Met { live BSPMES Each rat is used

ORbV[ivé?ﬂﬁi%rcfsfé{jméﬁ 9{@@8@? $h§ dteg\lérib’ét@\}g? PRI Fiéﬁlmf L: Effects of
ver accor di 0 ers etal. er . Lo .
Clopheh A4 anr i Macerldalsing PréReriBe o8 staniie o PHibnobarbital
on théhepatimmickoseintf eytectroate Pi435Hspernderd opamooxggeRaserdsystem in
: . nist: 3 : agi.ne a
rainb i 1GEE S0 rﬁ‘?ﬁgﬁr bfifieleht BSR4k HORCAAC PhehE23680 54 (3
420-4Q8Liwith minpamndificadions Sagt 3 mlo'g4iveso{ a ). B Ne&{*Féd buféer with
15M KENARGT L1 (BREcAFLRIHY rh8§éniSatiths teé hBkn te i
.15 KR, UL R o b e g
centrifygegi i 20 anigiss 1steag i rasupespaiand s wiragerréyqas at 100.000
g insted®es$ 105.000td asetebpélletiorn @l akrasehtriigdtRd®; is resuspended in 1
mL/g |vgrngfr50$/% IQ/W/ gfi%bgﬁ{/ger%l f?irtguqferahar macol .

1 uL, 0.2 or 1 mM test substance diluted in water, and 10 uL 20 mg/mL rat liver
microsome are mixed with 149 uL 37°C buffer 1 and the reaction is started by addition
of 40 uL 4.1 mg/mL NADPH. After O or 15 minutes incubation at 37°C in a heating
block (LAB-LINE, MULTI-BLOK Heater or lab4you, TS-100 Thermo shaker at 700 rpm)

the reaction is stopped by addition of 100 uL pure acetonitrile. The protein precipitation
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1990 342 407-414]. The dialysis nmenbrane we use is the
AN69 pol yacrylonitrile/ 35 sodi ummet hal yl sul f onate
weopohysrer (HOSPAL; o.d./i.d. 310/220 pm Ganbror/Ek20041055137
Sweden). In the dorsal stri 2tumwe use probes with an
exposed |l ength of 3 nm of ilal ysis menmbrane and in

s thefimBYRd YA ECHRg oo Bplelaes saar TV LR Lo0 o Br 0 finutes
(HeraenbpBafugeesss)hedl@. The lestropunsoethdi |9ta<naEys§dpfsmg HPLC-MS

(HewiBlPE FERGRE 13 BRI P RR) Wi Lol BR S 6o 4576750 mm. 5

um) usOy ER3%d fordi¢ agis Bl acetonittite AR mabilevphase @radent)®rx Zorbax
EC|IpS§‘ XE)B%*F% (%Q% heh % Lo %%Iﬂé @%@%céfr&%é’%%ﬁﬁ%‘c@%ﬁltﬂle as mobile

phasg (gregienbot BS%H@ f@tﬁbwn%\é&ré% calcplader as dhepfragtion Relgsteempound
ellmlnla9&§5]after'|' 1 nﬂh@ﬂeﬁésé)ﬁpr’@é%@m Sereeft 61 ®RAA Ié\)éls”:l iBUNDOYBbsC test
§ stler eot aXI ragl H@ﬁq e anﬂ gemaEbe I w th
CompBH'B Bh QMR BRMENralio MHAEOPGAL0APIR- housed
I ReBpardtied bf/liven nciegsenies is4rforimetiaasededueibedddyySdrgn [Forlin L:
Eﬁectg]’bﬁ%rhbgﬁéﬁ ﬂ?ﬁaélrﬂé‘qu}%pbgé Rk hFe@% Ealog{?g{%w F‘igﬁg}éitﬂlrédand
Phenelparédahen 319 fm@watwgntcmsqrball wwogm%ﬁﬁw@th i ng
monobk!Y@erPa%@r %f eh#‘%yﬁa?ﬁb%v@%ﬁ’f %néﬁlt‘?o ‘égﬁlrﬁgrtl tscﬁ g{l@@f@n?%’e and sex;
TO %80(3 &(%}%ZQ)%SSLSI on punp via a sw wel and
aPEotb@dillsif@reldcublattd?ﬁNm?g&er\Mn&TrGSdr?eQ ey dé@(ﬁhb‘é@)\/@y Orespi g
nenen ertusi on
strestgnigpon'Cls N S RBhT A RRET SHis g TeReatgtablhn based
drug-@ag iateractianskdl Pharmd. Towy Meth. 2000 443285391 e Raowitk et al.

[Rem@cﬂ)‘ét QF%EF%MS%O %g osﬂﬁmgﬁbo cr ogﬂ?{l@%‘(jﬁm ®

trlﬂuomehhqus?glrr@cmhy bumANthapatie &Yﬁmfm%mygieme for selectivity

towaragmmmum HorrB1 Quf fanppef. Striatal Dopami ne;
. Neurochem 1989 53 652 15 654]. The punp is set to

a perfusion speed of 2 pl/mn and 40 pl sanples are
Microdellysigt ed every 20 min. Each sanple is analyzed at

BRIEPpradie BTy BB BB 22hRe8 e isodtthontht fiss
experimester Befor¢ ¢ eaperirpept the arsaats areagnoudinelugset tvesanipiads in
each bﬁ%é Q@ﬂggeé %c@@ég‘ d waks aﬂd%é& aHRe %ﬁh’bfals%tre 'h%@é& LPRast one

e I's i ntroduced

week affet afivad p§9%t0e$ﬁr9?ék/%rﬂ%é3%ﬁh§@ %@%W@HS«AE@W rat is used only
once f@\fﬁ{cﬁgﬁ,ﬂ age |on pai ring) for dopam ne (DA,

adrenalin ._hornetanephrjn
y%gyrg%] ﬁﬁqg NE Sd%’] @/ﬁgorgm Mg{e(gﬁl S;aIM[Waters N, Lofberg L,
Haadéﬁrab.wermsy)hr& pSwaanssen K5-SdhessdetCGand Gatriseon AMiifferential effects

of dop?a ntefllgfqglnﬁ [5:? r%&gﬁﬁ'g%ﬁgggrﬂ?ﬁ% rS@f%{di’tS o%%%ﬁﬂn&%l%gge in vivo

rona e acC

receptm*tchw@acer@gntaamd behwquroxgtpui@ntﬁl_ékmagm_zs_ 1994 98 (1) 39-
55] of(tﬁg?ﬁ%pea ??@r?!@ﬁbéér’d%gal%' SaAiAD & Wgster/nk [Sant/ago M, Westerink

r oxyl eacetic acid (5-H AA) he “curr

BHC: éz}?éaat@@aaw ph@etlmdl\@de&%aseec@f&@aémlee@éweﬁd@@ Wy different
typesdjfmtféderd@faarrﬁ@@d is!ptctbs; N%Uﬁgn@bh@rﬂéh@@é?q@ﬁ\tdﬁmarmacol

1900 323 W71 mRe gas D ere Hermes sy ANRY Fabyc on e
sodiuamaethayts utfonatet copmbyraery (HOSPHE:.; osy.5de 81 0220AirmeGatteo, Lund,

3wed‘é?%£gﬁ 'tﬁ@ Bbrda Strfaflim v Gs& BROEY G BhURobEEd A&t B 8mm of
dlaIyS|s membrane and in the prefrontal cortex the corresponding length is 2.5 mm.
The rats are operated under isoflurane inhalationanesthesia while mounted into a Kopf
stereotaxic instrument. Co-ordinates are calculated relative to bregma; dorsal striatum
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decapitated. Their brains are rapidly taken out and
fixed in Neo-fix solution (Kebo-lab, Sweden) for

waoenhsaspent inspection of probe |ocalisation. AGEEP2009/055137
Animal Ethics Conmittee in teborg, Sweden approved
the procedures applied in t Kése experinments. 35 WO

9/ 1Q7, P P21111 7 .7 | MB 1,
AP L3 bag, O ot mNcorex AR 338 4ML 2By S aserdingto
PaxinBs &VatSora[Faxifios Gs ViB4isbe @: StieeRat Braiduity Steradtaxic Obordinates;
I

Acadhl, PSS REBOF 108 P PEREIS ProeS ebbliopR i 2 purg pole under
stereotpzsicQuidgnag-ang cemzntemwuth, pheseatoe derdah ecareenir oup

SR B8 LR SR eSS R OB e ng
exper&ﬂ‘lefﬂs @ilkPW'PQ teem tgrecovey fepragroany ang @@I‘r@@ﬂr&jtfﬁr&’ﬁ of drug
interatiénHWaHRhE @R8ESthENE dgfln§3thecﬁ>llé ex@ériménts During this period

the r%a\ée rppch%? C’Efg@?n%wg eL{%%lg@y%Zmpnment the rats are

conn@t@@t&&hlcmﬁm@imm@-ﬁmwﬂad atelzeplaCex’iBthe cage where

they o rqéx@fr%l hPﬁb itg ?%?Ilﬂnemqents r-%hl? p%su}_n frpedlum%‘% nger S

consi s
SO|UtIQ]1(:QBt83nIRg|In Manoi| Na@i-@@@z@aqzz M@I—Q@QMQCQ 1.0 and ascorbic

acid; @'d%f gt f?qua%v @@uﬁﬁéﬂ[Wﬁ%@h@ﬁyBC%%ey BS: lonic

Comr@%ﬂ@t}z@%@m i @E{Qﬁfw@ 0@1@@@&5@@ Pharpaceipgical 25
Respommvé&md?aasammﬂﬂew dﬂStHatdﬂ@dpjaMIQ@eﬂ N roTh@mwhd8h 53 652-
654]. hléey o e&ﬁa%%t%hed L%ﬁ%ﬁp%%éjg %Wg]ln @npr@"ﬁr%mples are collected

every(ﬁﬂnmmally conprise as a ring nmenber, one oxygen

2o SARMOls é’rﬁ?yf”é%déttt\/\%“ﬁbm' %Js?éiﬁ]@l Sh oM alﬁgln?ékqor (GMA 200)

i ona be su

crin
with a/viQ-ib?OGI\LadE Q(a&w C1Q§’VER®OK%@9 Ryo §ﬁ61pé%|c@@§éll seriesn(4iand 20u1),
each BFNRighpsite Shhiple & lobdadsh 661 108psl simultaneously. At injection the 20

ul sample is introduced into a column switching system (reverse-phase combined with

reverse-phase ion-pairing) for dopamine (DA), noradrenaline (NA), normetanephrine
(NM), 3-methoxytyramine (3-MT) and serotonin (5-hydroxytryptamine, 5-HT)
determination, while the 4 ul sample is introduced on a reverse-phase column for the
chromatography of the acidic monoamine metabolites 3,4-di-hydroxyphenylacetic acid
(DOPAC), homovanillic acid (HVA) and 5-hydroxyindoleacetic acid (5-HIAA). The
currents generated by the two EC detectors are converted to digital data and evaluated
using Chromeleon software (Dionex) on a PC. The method sample turn over time is
4.5 min and two parallel experiments are normally analyzed simultaneously on the
system.

After the experiment the rats are uncoupled from the perfusion pump and
decapitated. Their brains are rapidly taken out and fixed in Neo-fix solution (Kebo-lab,
Sweden) for subsequent inspection of probe localisation. The Animal Ethics
Committee in Goteborg, Sweden approved the procedures applied in these
experiments.
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sel ected fromthe group consisting of C -C3 al kyl,
wEky/183%2, CH2F and CN. 2. The conpound accopcli/ppRob®0s5137
claiml, any of its stereoisqQnmers or any mxture 5 of
its stereoisonmers, or an N-Oxide thereof, or a

armaceutically acceptable salt thereof, wherein X

0, S, NHor CH2. 3. The compound according to

either one of clains 1-2, any of its stereoisonmers or

any, re ofcdt reoi soners, or an N oxide
e@?gﬁp%(@daéf[ﬁ%méciuﬂ cally 10 acceptabl e salt
thereof, wherein Rl1 is selected fromthe group
consi sting of SOR®& S02R8, S2NH2, SC2NHCH3 and
SA2N(CH3); and R8 XX d frgmthe group
consisting of C, -Cj3 vl , Y F2, CH2F a CN. 15
4. The conpound ,ac anyNane of cl ai )1-3,
any of its steroi soers Oor mXture of its
stereoi soners, or an N oxid®°’t hdteof, or a
phar maceutically acceptable salt thereof, wherein R2
is selected fromthe group consisting of H, CN, F,
Chny Bf its bteasnis@id@rs @bady mikiere ohi steteciscmeds, oy anoN-axjde
| ai { or an
there&nS{g h% aB?uﬂceﬂlgra%%g%r?‘lsér é&ltﬂe%&okﬁﬁ%g}éhe thereo%/
or a phar maceutically acceptable salt thereof,
V\R%@ 5, ﬁ(;a,_pog.(}qs% ected fromthe group consisting of
Cl - C5 'al'kyl CH2CH2OCH3, CH2CH2CHZ2F,
CH2CH2CHF2, CH2CH2F 3,3, 3- tr| fluoropropyl, 25
4R2hs4sé|é¢:tiauummlﬁhé gkou ﬂg o&@@%&@iSOZN H,, SO,NHCH3
qg - CH, C6 cycl oal kyl,
an The conpound accordlng to any one of clains
any of its stereoisoners or any mxture of its

1-5,
a1 RSO o e BFoul SIS RN £ GF B Lid G

R4 is selected fromthe group conS|st|ng of H C -GC5

aRR selébﬂeﬂ'fror@f?@b%"@o QTf CH OCH3,

CH:CELERp i EFpEHer 6 Hq&?[;ﬁzé%twf@%“pr%@% A4 crobuty.
CH CH,OHARGQRTTEMEOH, €H.SHIOPHCBR, TH.TReCOTHYWEC, cycloalkyl,

/\%Qﬁ)rdln y one of clains 1-5, any of its

o] any m xture of its stereoisoners, or
an I\I-ac%‘ de there'o% or a pharmaceutically acceptable

salt thereof, vvhere! n R3 and R4 together with the
Nkt (0988c 2HAMBh i UARARY JAHIETCESRYERABE Bif.cH.oCH,

CH2CH2CH2F, CH.CHCHF2, CH2CH2F, 3,3,3-trifluoropropyl, 4,4,4-trifluorobutyl,
o

CLAI

CH;
CH2CHOH, CH,CH>CH;0H, CH>CH(OH)CHs, CH.CH,COCHs, o/ ang

CHZAO
o— :or

H

R®and R* together with the nitrogen atom to which they are attached form a
four- to six-membered heterocyclic ring, which heterocyclic ring may optionally
comprise as a ring member, one oxygen atom, and/or one additional nitrogen atom;
and which heterocyclic ring may optionally be substituted with C4-Cs alkyl;

R® R® and R are selected from the group consisting of H and CHs; and
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75 they are attached forma four- to six-nmenbered
heterocyclic ring, which heterocyclic ring may

w@piobasmabi y conprise as a ring nmenber, one OXYBEDEPI009055137
and/ or one additional nitr%gen atom and which
heterocyclic ring may optio IIy be substituted with

cRaredlectba oty Tag IR GBS or e 20 i, anttr%?:ﬁFand

CN. of its stereoisonmers, or an N oxi de thereof or
pharmaceutically acceptable salt thereof, vvherel n R5,
R6 and R7 are selected fromthe group consisting of H
ahdTigHesompouod atherdingrisociain d¢ aoy of ity steveaisamers oaany mixture

of its Qﬂcerééléorﬁb%r %‘P'aﬁoﬂf‘?fx?dé)trhe eHF ﬁi)%ﬁpgéeutidaﬁy acceptable salt

eoi SQMErs, or an
there%ﬁw%@é@@@fl%@l SyNﬁb‘@fe@Habl e salt thereof, V\herel n 15
X represents 0 or CH2; Rl represents 802R8

LEPTRE SRirpelbeasordndsio e ansn i By 120 Ay Csaﬁ&ﬁéﬁﬁplsomers

or anyantxtBde okis steeedisondens, cCbnd¥-oxiideyiherenf, 83a phdriRdceutically

acceégﬁgtﬁﬂrtaéﬁ%ﬂ%%&%n atomto which they are attached
ceti dine apyrrolldlne 5I§“dlne

R’ ceselprigd-frméne grave mnsestmgrcpfrﬁiDRneS B O02NH8,, FBNHCH3

and S@z‘N BHfldng epresent H and R8 represents Cl- C3 aI kyl
((:F 30 10. The congound accor di n% to cl
\,\ﬁ, @«,selgcted from the group Consisting of C4-Cs alkyl, CF3, CHF2, CHF and

CN. N-{[7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-
YL] METHYL} - PROPAN- 1- AM NE;
N-{[ (2R) - 7- (METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI
N4 2Th & BomippIVEd tdecdrdiRORABR YL oddIONELaims 1-3, any of its stereoisomers

or an;wé&tﬁ@%%%&%@@%ﬁhﬂ @ﬂh@%#a %hgﬁwggbt@éllly

accemablpaaltNbgreaf SUNETENY sgs@eg]eq\fmtne gremeesisiaaeH, CN, F,
cl, Br)(t]ana/@wu ETHANAM | N E; WO 2009/133107 PCT/ EP211119
115 51 7
N-{[(2S)-7-( I\/ETI—|YLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI
N6 Zthe compound according to any one of claims 1-4, any of its stereoisomers

or any mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, wherein R® is selected from the group consisting of C-Cs alkyl,
allyl, CH2CH2OCHs, CH2CH2CH2F, CH.CH2CHF2, CH.CH2F, 3,3,3-trifluoropropyl,

4,4 A-trifluorobutyl, CH.CH>OH, CH2CH>CH,OH, CH2CH(OH)CH3, CH2CH2COCHS3, Cs-

CH

2/\(0 CH,
Cs cycloalkyl, OJ and AOO

6. The compound according to any one of claims 1-5, any of its stereoisomers
or any mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, wherein R* is selected from the group consisting of H, C1-Cs
alkyl, allyl, CH,CH>,OCHj3;, CH,CH,CHyF, CH,CH,CHF2, CH>CHF, 3,3,3-
trifluoropropyl, 4,4,4-trifluorobutyl, CH.CH>,OH, CH,CH>CH>OH, CH>,CH(OH)CHs,

CHZ/\(O CH;
CHCHCOCHgs, OJ and A‘Q.

7. The compound according to any one of claims 1-5, any of its stereoisomers
or any mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, wherein R® and R* together with the nitrogen atom to which
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YL] METHYL} ETHANAM NE; 1-{[ 7- (METHYLSU
LFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-

woO'kdobEI3iyL} Pl PERI DI NE; 5 PCT/EP2009/055137
1-{[ (2S) - 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4- BENZODI OXI
N-2- YL] METHYL} Pl PERI DI NE;

they %egtt%qﬁgag/éqr%; EIHIYI%S Fgrqrﬁlénlngereg he{eroc[:)y%? IC r|ng W%N% Ietce)?focycllc
ring nayMegtidriad [ -comrise TadYa Sbiy adibir, 2ng- dtyid¥bREb i, 4nBRINGDE!

e S R i i e
C+-CoMalRylYL] METHANAM | N E; 1-{[7- (METHYLSU

LFONYL) - 2, 3- Dl HYDRO- 1, 4- BENZODI OXI N- 2- YL]

VETHYL} PYRROL | D | N E: 15 3- METHYL-1
_ 81 [hRromponetazcarditgioveny one ociavnrd: 1, any of its stereoisomers

or anBFINGGR @Pﬁ'té\lst%ré@];bﬁéwldr@nmxﬂé\lﬁereof ora pharmaceutlcally

acce;%%éaﬁ{ W%r,g@-ﬁ\(yﬁ%w@@ are g‘g}?eﬁéds fromHKe group conS|st|ng

of H éhdVEREIYL - N—{[(ZS) 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO 1, 4-

20 BENZODI OXI N- 2- YL] METHYL} PROPAN- | - AM NE;

N- METHYL- N-{[ 7- (METHYLSULFONYL) - 2, 3- DI HYDRO- | , 4- BENZCD

| ©XThe gompppnﬁ‘amg}dnmjmﬂamkmny@f its stereoisomers or any mixture of
its sté?b(?lfsgm%'t\@mld:@éyﬁaé’oﬁopb 'ﬁ%@ﬁ@aéeéﬂc%ﬁ%@@é&%bﬁ% galt thereof,

VETHYL} - N- PROPYLPROPAN- 1- AM NE;

whergip [ 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- | , 4- BENZCD

| OXI N- 2 YL] I\/ETHYL} N- PROPAN- | - AM NE;

l\%% H%S? “THYLSULFONYL) - 2, 3- DI HYDRO- | , 4- BENZOD
Rrese FRL} ETHANAM | N E;
N-{[(2S) - 5- FLUORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-

3 15&’@% YL] METHYL} ETHANAM NE;
@ g%&&%lle-NLSULFO\IYL) 2, 3- DIl HYDRO- 1, 4- BENZODI

OXI N-2- YL]-N-M ETHY LM ETHANAM NE; N-{[(2S) -
SRF kKRG Fis(VET BYEPULFONYL) - 2, 3- DI HYDRO- 1, 4- BE NZOD
I OXI N 2- YL] I\/ETHYL} PROPAN- | - AI\/I NE; 35
[ (2S) - 7- ( TRl FLUOROVETHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-
@EﬁhtsNB@C?(la]HVEEHYL]CETJ@%N@@H—I&\IB,&B-triﬂuoropropyl or
CH CH? (nlgETHYLSULFO\IYL) , 4- DI HYDRO- 2H CHROVEN- 2- YL] MET
2 PROPAN- 1- AM NE; V\D 2009/ 133107 PCT/ EP211119
/ aisemsents H or C+-Cs alkyl; or

R® and R* together the nitrogen atom to which they are attached form an

25 acetidine, a pyrrolidine, a piperidine, a C+-Cs alkyl-piperidine or a morpholine group;

30

R® R® and R’ all represent H; and
R® represents C4-Cs alkyl or CFs.

10. The compound according to claim 1, which is

N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}-PROPAN-1-AMINE;

N-{[(2R)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-

35 YLJMETHYL}-PROPAN-1-AMINE;

N-{[(2S)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-PROPAN-1-AMINE;

N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}ETHANAMINE;
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N-{[(2S) - 7- (TRl FLUOROVETHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-
wOBENE@EI1 X N- 2- YL] I\/ETHYL} PROPAN- | - AM NE; PCT/EP2009/055137

N-{[ 7- (METHYLSULFONYL) - 2, 3- DI HYDROl 4- BENZODI OXI N- 2-

YL] M ETHYL} PROP- 2- EN- 1- AM

s M BREESTOR 7L P2 - BWSRM PERZOOIOXiN-

YL]MIEFI'[-IM} EVHHW:N’ABLHNEQ\IYL) 2, 3- Dl HYDRO- 1, 4- BENZQODI OXI N- 2-
Y
“@%WE#WF’QW%E&* (y4-BENZODIKN-2- 4.
YLIMEDHBENZ BB RO INE2 - YL] METHANAM NE
Ny 'ﬂ'&g} :Qi fH?%EWWW%M@R@ MYOBENT D I

NETHYL M1 N E
YL]MEJHML}E’ 'SlELFONYL) 2, 3- DI HYDRO- 1, 4- BENZODI OXI N- 2-

NSRHAIANNEL 253 DIHYDRO-1,4-BENZODIOXIN-2-
v M%i 'ki’—:ﬁ‘ VETHYLSUL (]\IYL 2, 3- DI HYDRO- 1, 4- BENZODI
] L} - N- PROPAN- 1- AM NE:
2A/(|~{/|ETmTﬁwummezw\m)wmwmemzm@XO{Dl@XlN-2-

AM | NO) ETHANOL;

YL]M#b@%W ga_ I\/Ezl'HYLSULF(]\IYL?\I 2, 3- DI HYDRO- 1, 4- BENZOD
| SWINTRLY 120-[(A3)MEMETHYLAAND E’L) -2,3-DIHYDRO-1,4-

BENZ%WWZ%]ME&NA@{WNEULFWL) 2, 3- DI HYDRO- 1, 4 BENZO

S e S £ A i BENTEIRH
YL] ME’EHW%Y@EULIDINEN E, 25

| BT LY AT PR T L 2 SO RO-f 425D

BENZ2GD[@X!S)-2 8¢ FMBETFREY R RERHYINEJLFONYL) - 2, 3- DI HYDRO- 1, 4-

BEN%@E;&%%%@E,%@@#ﬁpW SOIPRBAS 1, 4

XM PHYAY %MEMW NE;
N> {NIEE PRV Il QEE"S'WL(%WSUL?C% @\I{—{Y%F\{A@)EEZO] X
BEN%@[@&; N g"%‘?é%ﬁl_ﬁbh L) - 2, 3- DI HYDRO- 1, 4-
BEMAEIHIXI- NN 2+ MEITHTIESUL F ONY3.) 2, 3-DTRIVEIRIOROPREIENEDVO X IN-2-
YUMETHYS 2P RORANAAINE Ty v, SULFONYL) - 2, 3- DI HYDRO 1, 4- B
ENNZD(MEWFD}LSUIBFQNMLD-Z\BWEHH‘QR@ETH@W@DXOEN -2-
YLIMBTHYE ) kPRSP YL PREPAR SUARAREL) - 2, 3- DI HYDRO- 1, 4- BENZCD
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}-N-PROPAN-1-AMINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}ETHANAMINE;
N-{[(2S)-5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}ETHANAMINE;
1-[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YL]-N-METHYLMETHANAMINE;
N-{[(2S)- 5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}PROPAN-1-AMINE;
N-{[(2S)-7-(TRIFLUOROMETHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}ETHANAMINE;
N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-YL]JMETHYL}-N-
PROPAN-1-AMINE;
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YL] M ETHYL} PROP- 2- EN- 1- AM NE; WO 2009/ 133107
PCT/ EP211119 /115 51 3 7 78

wa2dopA3FrbUORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO-  PCT/EP2009/055137
1, 4- BENZCDI OXI N- 2- YL] METHYL} MORPHOLI NE;
N-{[ 5- FLUORO 7- ( METHYLSULF L) - 2, 3- DI HYDRO- 1, 4- BENZOD

UGS FUTRS Rl iy FolVE RS- 28 R0, denzop

BENAGRXIONX IRN-2 W] | METIHYY [} y RRERGINUPARIIAE: 1- AM NE;

R TR S N S o, PrEREhlof B0

YL]MEFI'EY}H‘}ERQ-F{ PE=FIUBMINE; ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1,

i 61; %@ﬂ %ﬂ%ﬁﬁr hﬁ%b DIF'e\lozi 4- BENZOD
YLIME N}MORR HOWHYEYL} P ROPAN-2-AM | N E;

Naf ﬁ(lﬁEW@RQ%KFK@NWb&J&JBﬂWlDR@ B4 BENZBH O XN BENZCD
YLIM ?ég/l

H}(%UNX I\/%\4 - N METHYLPROPAN-1- AM NE; 15
¥ 7- (METHYLSULFONYL) - 2, 3- DI HYDRO- 1,
AN, RBENKAET HDAIL-IN- ﬂ?XMB?E?WSUERGhNQ:)lZ,BRDNE{DRO 1,4-

LFO\IYL) 2, 3- Dl HYDRO- 1, 4 BENZO
sen bl TSI
NAVEE BHIFL -(MIETEYHBLEBIC )_ 3D BRI BENZDRIRIIN-2-

YL]ME%W'N}@THA@JAWN@THYL} N- I\/ETHYLETHANAM NE;
NVETHYLS ULFO\IYS , 3- DI HYDRQ- 1, 4- BENZOD

R TP SN 2 ETH VORGT Ardian ORIEXIN-S-
YL]MET[—IW—}FRUFR@:I‘Q—ANEN’EYLSULFO\IYL) 2, 3- Dl HYDRO- 1, 4- BENZOD

| e ol U H SERH R Y EoiRasia- BENZRRIIN-2

YLIMETAHIYN} :N-PROPARTHAMINE; M ETHYLP ROPAN- 1- AM NE:

2 [w‘é% (FONPSEATHORE: P RhERBBRIbXINEENZD

YLIMINTHY(L2S)IN TUR@QL(NETWLSULFWYL) 2, 3- Dl HYDRO 1, 4-

3&/ MENZ@Q RIEHWES biYED -23 iENHirm%l‘H BENZODIOXIN 2-
YLM 7- (METHYLSULFONYL) - 2, 3- DI HYDRO

I\/ETHYL} BUTAN- 1- AM NE
I\E{MIEIBD)W-@J:IL[WMHFH‘?EUME&N_\HWB)DIIZ-IYHBFEDW@F&ENZ@DIOXIN-

ETHYL} - N- PROPYLPROPAN- 1- AM NE; 35
2””@@'4%}}%?%% ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-

1-{[7- (METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}AZETIDINE;
2-METHYL-N-{[7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROPAN-1-AMINE;
N-{[(2S)-8-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]IMETHYL}ETHANAMINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]IMETHYL}ETHANAMINE;
N-{[(2S)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}-N-(3,3,3-TRIFLUOROPROPYL)AMINE;
N-{[(2S)- 5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]IMETHYL}-N-(3,3,3-TRIFLUOROPROPYL)AMINE;
1-[(2S)-5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]-N-METHYLMETHANAMINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLIMETHYL}PROP-2-EN-1-AMINE;
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BENZODI OXI N-2- YL] - N, N- DI METHYLMETHANAM | NE;

N- ETHYL- N- {[ ( 2S) - 5- CHLORO- 7- ( METHYLSULFONYL) - 2, 3- DI HYD
woRE03/1881BENZODI OXI N- 2- YL] METHYL} ETHANAM NE; \MRT/EP2009/055137
2009/ 133107 PCT/ EP211119 /11% 51 3 7 79 N-{[(2S)-5-CH

LORO 7- ( METHYLSULFONYL) - 2 3 I HYDRO- 1, 4- BE NZOD | OXI

N&@Yblw M%@lﬁ%‘(ﬁ%}ﬁpvﬁ\%&@@% 1,4- BENZODIOXIN 2-

YLIMBENYOIMORPHOLWEMETHYL} - N- METHYLPROPAN- | - AM NE;

T S SR T SRR o BB v

YL]METHWBS?MMM? ( METHYLSULFONYL) - 2, 3- DI HYDRO- 1, 4-

LERSR0 2SO AN TR oo >
YL]MEENZ@JI REBY P RAEAN T AM'NETHYLETHANAM | NE;
] ﬂ[{;(Fl@@ﬁoCH M@?@VL@NEFFGMWLZ:@WM@ Ph-BEPRODIOXIN-2-
YLI-NpV

THYL -2- NETHOXYETHANAM I NE;
@@L%T@@Vﬁ% ETHYLSULF(]\IYL) 2,3-D
HYEROHY | V-{ BERNZODIROX 7 - WETMN].EE][I‘H‘CD.N)KZEIB DINEDRI-1,4-
ﬁlf%t LFONYL) - 2, 3- DI HYDRO-
BEN#Q%%%% @M NETH)YLPRO:’AN-l AM NE;
1/-\/{{[[5 EE}JQR@H' (MROHNM LW IETON 3$1DL2:33@*H)YD’_R@ of- BENZODIOXIN-2-
YL]MEP,‘ ROFVERARE N-2 YL] METHYL} PYRROLI DI NE;
NMETHYLSULF L)Y-2,3-Dl
wnﬁéﬂbm@& BT LS E SNV A T IO BENEPREOXIN-2-
YLIMET N‘fz@] METHYORROPANETAIVIISEL FONYL) - 2, 3- DI HYDRO- 1, 4
ﬁ-ﬁfk@é@%@%ﬁ%gﬁmﬁ% Bt vbRey 4
BENZDRIOXIN-2-YLIMETHYL}PROPAN-1-AMINE;

YL]M%NET%Q& G W%@%ﬁﬁwﬁ APNFODIOXIN-2-

MINO)BENANSIOXI N- 2- YL] METHYL} PI PERI DI NE;
&F P%@ﬁltﬁ)ﬂ@Lm@Eﬂ'ﬂ\’@lb‘hﬁ@NWWﬂ—blPIY@)RQDHY@@ENZéDIOXIN -2-
YLIM

@&%ﬁiﬁ%ﬂ*m&ﬁ%kﬁ%ﬁw g 3-DI HYDRO 1, 4

3N~ {E=RE O RIBH N WESTHYEDNRRORANCIHAMIRE: 1,4-BENZODIOXIN-2-
MET A T LS ra) 29 0 i
N{ NESFRVUORQ Wr(N%ETHYlLSULLFF@Nh{L) 2, %DDHY&B@L’A—BEINZF@NIOXIN-Z-
YLIMERHZLIAZETIDINE;
N-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}-2-METHYLPROPAN-1-AMINE;
1-{[5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-2-
YLJMETHYL}PYRROLIDINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}PROP-2-EN-1-AMINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}BUTAN-1-AMINE;
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-N-PROPYLPROPAN-1-AMINE;
1-[(28)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]-N,N-DIMETHYLMETHANAMINE;
N-ETHYL-N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]JMETHYL}ETHANAMINE;
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YL] METHANAM NE; 35 N-{[7- (M ETHYLS U LFONYL)-3,4-D |
HYDRO 2H CH ROM EN- 2-  YL] METHYL} ETHANAM | N E;

wedop/733104 ETHYLS U LFONYL) - 3, 4-D | HYDRO 2H CH@®W2009/055137

EN-2- YL] M ETHYL} PROP- 2- EN- 1- AM NE; WD 2009/ 133107
PCT/ EP211119 /115 51 3 7 8694-{[7- (METHYLSU

R R I FEORERYL) 2,5 DIHYDRO-1 4
BENz\rPB[{)[cmMWMﬂmlmﬁaopA%mmm 2H CHROMVEN- 2-

St R R T Ry LB W RO 23 BIHYRB -4 ver
BENZQDIOXIN-2RAMETROPANVIMEVHNEPROPAN-1-AMINE;

NANERLYEDR th*Tk%AéEEE '%MWW#W%U%F@MW%M%@1 4-

M EN- 2- NAM |
BENZQIBHMAN- &%Q]WTM@EAMM@& DI HYDRO- 2H- CHROM

EN (29)05-UHINGREY EE%NFLI\A;BEFoN\ﬂI 2,8 DIEMIDIRS-1)4-
@ i ]\ﬂ]%@w m)%HmEN 2- YL] METHYL} P

NAMHPSYL5- GHLOR O NETVE T SMLSDN QN | 4-203-BYBRORDHCHROM
BEN %M%:j‘j gghﬁm&zﬁ&%&ﬁw%@ 24 CHROVEN-
2N-{{(C AMETAMLUSLFONYL)-2,3-DIHYDRO-1,4-
BENZDDIDXIN-YHL ‘F@MME?H&»@*ETHRHMWHROV‘ EN- 2-

mw&ﬁ%ﬁw QM BV BTN %L 2 3 PHHERREA dran

BENZ;EDE)RBXIKD%W |METHYY L AAEANBIM RE; COVE
SATCSPE GRHGRO! ’“@Ekﬁﬁﬂ%ﬁ%hﬁﬁ#%?ﬁ%ﬁf“
BENZGIDKMKI)\I—Z YA-| B THWDRDNET BMLRED BEANZ2H-AKLUNZETHYL} AZETI
sk SRR NEW@Y&M%W) 2.3 PUDRRAY diroven
BENZQDIO&QNVE ROAARYIRRFALNNES- { [ 7- ( METHYLSU
jggg? 53CM@R0W@5§@T2M@M IRCHNEN2; 3- Wi YBREY4} 4 PYRRO
N2 VEIME e BRORAREAVENE

YNHIEEE-E AILRIRDDI-WAE THY LSULFONYL)-2,3-DIHYDRO-1,4-
BENZPIONRR Vi ME P PR Y SRIPROAA: PLAYRES: 2H CHRam
N-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-2,2-DIMETHYLPROPAN-1-AMINE;
1-{[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}PIPERIDINE;
1-[(2S)-5-CHLORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]-N-METHYLMETH5ANAMINE;
N-{[(2S)-5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}-PROPAN-1-AMINE;
2, 2-DIMETHYL-N-{[(2S)-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL]METHYL}PROPAN-1-AMINE;
N-METHYL-1-[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHANAMINE:
N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}ETHANAMINE;
N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLIMETHYL}PROP-2-EN-1-AMINE;
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YL] METHYL} PROPAN- 1- AM NE;

4-{[ (S) - 5- FLUORO 7- ( METHYLSULFONYL) - 2, 3- DI HYDRO
wd.20h9BENZ0DI OXI N 2- YL] METHYL} MORPHOLI NE; or 3ECT/EP2009/055137

N-({(2S)-7-[( TRI FLUOROVETHYL ) SULFONYL] - 2, 3- DI HYDRO- 1, 4

- BENzZODI OXI N-2-YL} I\/ETHYL) AN- 2- AM | NE; any of |ts

IR S SV b Ll PRl SEEHERE et ol o

YLIMEZHY LiMORPHOLWE2009/ 133107 PCT/ EP211119 /115 51 37

8&1’ ﬁ}ﬁﬁﬁmwﬁ‘%@ %im@ﬁ({)o%? C;—ﬂ%@%%’l\l d of any

YLIMbhH Yo§BOTANS-AMINE; any of its stereoi somers or any
INEAE EEI*HYL@UE'#G ) SORT| By YHRO aZH@'HH%? ?‘?‘(E}METHYL} -N-
t her eo

ar maceut | ca 'y accept ab salt
PROFt’\S'gFéR rAN\z tAMBNE| east one phar maceutical ly acceptabl e

CAr IBIME IEIWL-HI- @\/IIEJTH])(ESFJLNWXLH%Z—DA—IYI}BI@?PF‘CHROMEN -2-
o any one of clains any of its
YL]ME?E‘%@%'@ or any mxture of its stereoisonmers, or
aN—H&H’Id)(Ldﬂ-{t?h@\nEHSHYLSrULE(DIH‘&(L)FG%DIIHYIHQLZI-&CH&IDMI\b2-
YL]ME?H‘YLEI??H%NAMNE use as a nedicanent. 10 13. A

nd accor di 8 to any one of clainms 1-10, any of

i Ns{[&{MEJ b1 E Sl SONIL )@y DHHYIDR@-24-GHROMEN-2-

YL]MEfrﬂME PRQJF@(NQ RAMIRE; NOXI de t her eof , or a
ceutic salt the for_use in

t Ne'V'Er et Lné/ni[7 (%'.Eéf\réﬂé) ‘éhF@NY&)T%%EHHNQR@fZI‘é ChiRARN-2-
YL]METI'Ha/L(}iPRQ)Fda‘ﬂ 10AMANEONdi tion of a mammal, including a

S e SRS a4 PR GRS >

YLIMEREYtSAROHBAN1eAMINE; system 14. Use of the conpound
Oﬁsgf[‘?B’(l\/FﬁTl-W?S é‘ﬁYDﬁlfYDrké ?H;téﬁﬁb?ﬁ@ﬁrf or any
m Xture of S ereo sdmers or an oxi1 de t her eof,

YL]MEWHXLMWN%ETHANQ[W acceptabl e 20 salt thereof, for
t ReviFa R ant g7 eVEST HyY INSdi ceRpt).-3, @IHVWGSE-I-@WONAEN 2-

t he manuf acture of a pharmaceuti cal
YL]M%&H%EE@HAW&%@O& tion for the treatnent,
PR-ANEMHIOXY -_(N{[al(I\/IE/THYLSUlLEQWI]O)L%,gaSIH\([?]ROaZHiC\SAIhﬂRQﬁHEN-2-
[ . a mammal , including a human, ic
YL]M%FEI?A.@%?Q&WH\Z& or 25 condition is responsive to
nbd[N-AEOH YoS WHIEANY hBef-DIHYIDRQ-@A-ChIROMEdNe 2t 1 al

YL]ME?HW?&ZE?M‘.?W\FE“ 16. The use according to claim15,
the disease, disorder or condition is

mdMREHY LN - EME S H YRS UL QNN LY 36 - DA ¥ DPR@2H CHRAMEN-2-
YL]MEYHML’}]PRGFSANM -ROME30 i nduced dyski nesi as, dystoni as,

ST UE S S UEROOP A DR 5 GEOBEALS s e

YLIMERMHYLAPY REI@UBMNE; schi zophreni a, schi zophreni form
ot AT SSRGS S PR 2B RGN 2L
YLIMRELNoIRIPERIMNEL al  di sor der s,
3-FLUORO-N-{[7-(METHYLSULFONYL)-3,4-DIHYDRO-2H-CHROMEN-2-
YLJMETHYL}PROPAN-1-AMINE;
4-{[(S)-5-FLUORO-7-(METHYLSULFONYL)-2,3-DIHYDRO-1,4-BENZODIOXIN-
2-YLIMETHYL}MORPHOLINE; or
N-({(2S)-7-[(TRIFLUOROMETHYL)SULFONYL]-2,3-DIHYDRO-1,4-
BENZODIOXIN-2-YL}METHYL)PROPAN-2-AMINE;
any of its stereoisomers or any mixture of its stereoisomers, or an N-oxide

thereof, or a pharmaceutically acceptable salt thereof.
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mixtuf e G I SRROSTNEY or B, thoxide, MEHIRCor @bnafatdfiltapy goeptable
salt thareef, tagedhen with af least one p@aanamtldadwpcewteblmnafgea excipient or
diluerhumin’ whi ch di sorder, disease or condition is

responsive to nodul ati on of dopami nergic function in
the central nervous system which nmethod conprises

the. Afc@mpafunacancardih [ agybﬂe%:ﬁ@taumsw Y0 Ngn\28i irdstebssisomers

ereaf a a i C effect| e anou
or angpiguf et e Satafarn o 2 MK et 6ha nbpriAgstcaly
acceptalle,sattrtharepf,obr use asteemedicaomatts or any m xture of
its stereoi soners, or an N-oxide thereof, or a

phar maceutical |y acceptable salt thereof.
13. A compound according to any one of claims 1-10, any of its stereoisomers

or any mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically
acceptable salt thereof, for use in the treatment, prevention or alleviation of a disease
or a disorder or a condition of a mammal, including a human, which disease, disorder
or condition is responsive to modulation of dopaminergic function in the central
nervous system.

14. Use of the compound of any of claims 1-10, any of its stereocisomers or any
mixture of its stereoisomers, or an N-oxide thereof, or a pharmaceutically acceptable
salt thereof, for the manufacture of a medicament.

15. The use according to claim 14, for the manufacture of a pharmaceutical
pharmaceutical composition for the treatment, prevention or alleviation of a disease or
a disorder or a condition of a mammal, including a human, which disease, disorder or
condition is responsive to modulation of dopaminergic function in the central nervous
system.

16. The use according to claim 15, wherein the disease, disorder or condition is
movement disorders, Parkinson's disease, Parkinsonism, dyskinesias, L-DOPA
induced dyskinesias, dystonias, tics, tremor, Huntington’s disease, iatrogenic
psychoses and hallucinoses, non-iatrogenic psychoses and hallucinoses,
schizophrenia, schizophreniform disorders, bipolar disorder, mood disorders, anxiety
disorders, depression, obsessive-compulsive disease, neurodevelopmental disorders,
Autism spectrum disorders, ADHD, Cerebral Palsy, Gilles de la Tourette’s syndrome,
neurodegenerative disorders, dementia, age-related cognitive impairment, sleep
disorders, sexual disorders, eating disorders, obesitas, headaches, pains in conditions
characterized by increased muscular tone, substance abuse, Alzheimer’s disease or
dementia disorders related to Alzheimer’s disease.
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17. A method for treatment, prevention or alleviation of a disease or a disorder
or a condition of a living animal body, including a human, which disorder, disease or
condition is responsive to modulation of dopaminergic function in the central nervous
system, which method comprises the step of administering to such a living animal body
in need thereof a therapeutically effective amount of a compound according to any one
of the claims 1-10, or any of its stereocisomers or any mixture of its stereoisomers, or
an N-oxide thereof, or a pharmaceutically acceptable salt thereof.



