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AL@’"HM@ ?A@GNF&HS F’tm
PE&H#IEREG@NDI&EM'EBMON

2, 3-DIHYDROBENZO 1 , 4] DI OXI N-2- YLMETHYL DERI VATI VES
AS ALPHA2C ANTAGONI STS FOR USE I N THE TREATMENT OF

wWERRDPHER) C AND CENTRAL NERVOUS SYSTEME DI SEASESI/FI2BA8M00090
OF THE | NVENTI ON The present invention relates to

harnacol ically active 3-substituted
Q|ﬂY\DBQ€EtNZ§Hﬂ1261 PIQXIN @&« hMETH¥b: BERIYATEVESAS

QESEhNerﬁE' TR m‘I\IIENtTe

rnaceutlca S|t|ons
ERVOUS 8YST EMBHRIREASES
ant agoni sts. BACKGROUND OF THE INVENTION It is
general ly known and accepted in the art that conpounds
exhiMELD'OFaAWRINAENTEONI ¢ activity may be used for
the treatnment of a wide variety of diseases and
conditions of the peripheric systemand the centra
ner Jbea sreeylytle\mn(l@ml@atewwrpmkmwélw@pgv@ﬁelz‘sélptt@ﬂ s

-Gy gias dﬁlp‘éﬁ BT R e opBhraeet g Bh reptible salt
antgI Iﬁ% %rq glgesr&ﬁ%?gs rrvtée tﬁgﬁlaﬁiwegﬁ agsgrgfre dts%loﬁtﬁﬁggﬁtt’hem and to their

1E@Qgﬁpmgepﬁ@&§mmﬁ@ve been di scovered in hunan A fourth
phar macol ogi cal |y defined subtype, nanely al pha2D
adrenoceptor, is known in sone other mammals and in
r odBAGCKGROUND QFIFABINVENREOYNenet i cal | y defi ned
al pha2A adrenoceptor. The al pha2 adrenocept or subtypes

ha di st t,t ss di strjbution nd fun
ol B4 epsralfricniend el e kel e dn O a ige alpha
adr‘@ggrg Jachi¥ §ﬁﬁ§ %g uk&i i 'tﬂeotHe%tﬁl %lf‘g 1d@@gﬁ%§% diseases and

nocep ors”are concentrate d appear
cotdtiPhsf the pedipBetidsystedn Hﬂﬁﬂlb&bmtﬁd] netvoapggf:ste‘m CCIBS
nmedi at ed behavi oral and physi ol ogi cal responses. Sone
conpounds that are non-specific for any of the

aboVhe alph hdraeatgigirpientors oan bdividadian o Alseinablasis into
f f t
sl B i ?éao'egp o5y Bt Bof B Syl bomgs. Toree
geﬁ&cﬁgy é&%gé@s%b e i) aggnl 8, %Ip&npoun? }%agcaadrenoceptors have

non-specific alphd at are

be&ifdiSivered iRm0 N sdusthfpharthive]opli gl Aefisedsupppeaminely @lpha2D
useful for the treatnent of nental illness, e.g.

adnepoxteptor,di &newin imspmnd eftiercoabinatstand ds rodgnts. Heewesponds torthe

get}%%aa?lly ge% 8 aIph%lX gd&ggpe%lflor}ds are, for example, M-912

reo

The alpha2 adrenoceptor subtypes have distinct tissue distributions and functional
roles. For instance, while alpha2 A adrenoceptors are widely expressed in various tissues,
alpha2C adrenoceptors are concentrated in the CNS and appear to play a role in the

modulation of specific CNS mediated behavioral and physiological responses.

Some compounds that are non-specific for any of the above-mentioned alpha2
subtypes and some compounds that are specific for certain alpha2 subtypes are known in the
art. For example, atipamezole disclosed in EP 183 492 A1 (compound XV at page 13)is a
non-specific alpha2 antagonist. Compounds that are selective antagonists for the alpha2C

subtype and are useful for the treatment of mental illness, e.g. mental disturbance induced
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BAM 1303. I m dazol e derivatives having agonist-1|ike

activity for al pha2B or 2B/ 2C adrenoceptors are
waole@elomsed i n WO 99/ 28300. Qui nol i ne deri vat i vVEGT/EReFS100090

as al pha2 antagoni sts are disclosed in WO 01/ 64645 and

WO 2004/ 067513. Aryl quinolizine derivatives useful as

al pha2 ant agoni sts are di scl oéed in WD 03/ 082866. In

order to be able to reduce the risk of adverse events
b;ﬁ%ﬂ%h&“ tde‘é‘&’iﬂéﬁ% US@W{W%@&B é&hﬁ&hﬁy hlte}’fdi‘fexﬁrhﬁle MK 912 and

antagoni sts woul'd be desirable. For exanple

BAKE1303eIhidansle desVRiets Novind spoadt-hike agoniysfos alpha2B or 2B/2C
attributed with side effects, such as increases in

adidnocepters essdisdosed emW O 9828306 Auineling desivatétds gseful as alpha?
t t t I t . .
o ERERGSE (E%@ atfdyn YOI 042s ptb v AP AT b uBL A R Gnolizéne
deﬁgitalrggglse 1 ;%s al%]ag%{%tagg tg a?eb(il %l(t)s%d & %%3?(%%8@6) s€

| - (2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) azacycl es,

1-  (PoldRF td bdably {O'r%d&edh@ﬂﬂ{ SRINVERE kvents during treatment, an enhanced
, 4] di oxi n-2-yl met hyl ) - 3, 5- di net hyl - pi peri di ne,
se]]:etﬁ\ﬂltyt aithdalplh2 antagomsts would be desirable. For example, the use of non-

3-di_ hydr obenzo 4] di oxj n- 2-yl th yl) -3, 5-di met hy %
sel,egé\fq qulmg anfagppis -,1s f bu_tgmvyh side eff ts such as increases i1 blood

pr@?xgg?@e&%%ét%be %1[y eé"llegon ga&romt&t}na%éyét onsar?d' a%xr@)t? I]AYILO an

enﬁiédw&j b@t@ﬁ&z@f[the ﬂl]pﬁhl@( hita gonidteR b be @ sivatslé, 1B bidek tdbPle to
(7-tert-buty\-273- di hydrobenzo]

raﬂwéhﬁhﬁxeneakﬁlnethyl) 3, 3-di net hyl - pi peri di ne,
1-(6-te>t-butyl -2, 3-

di hydr obenzo d|ox i n-2-yl met hyl di net hyl
i di ?:/ﬁ\é to ﬂchvyn%Es,u bstiuked |1-(2, 33c¥1hggrﬁp%]z)ebleﬂg5{xpn 2- ylglethyf)azacycles 1-

(6- t“d]ﬁg g% glhyérrc])genz%h)4]%1ox1n-£])§llmgth% 3 ydﬂl‘?eth)gl élge&d%e 1-(7-tert-

t 2-butvl-
bug{l hﬁgﬁ?@;&%&[ﬂg{ ?Jé}ra@eé%?yﬁ@whgg Iy BmehyEbipHidiRg, RenL@Ler-butyl

2, diihydioberetof b Jdiekin2ept)- ﬁh?HﬁﬁLS}dmdﬁwl}plﬁerﬁhmb re@f3y| - pi pe
ri di ne have been disclosed in WO 9

dlhyd(oz)eazcml Hyama%zl@}qthqu a,ﬁaizmﬁﬂlzl-mpﬁ@tiww V-(htesebt-pa-

aityafSpensf Ao Ry BT} s Slikms -pinsrging: LG ut 3
dil-i}f_i’l% &?@.gcg%%gnglgfe@ﬂ g,?f)d;(‘?[lkthgﬁgﬁkngdmg 1) (7 teé't-téu 123

leyﬂhﬂﬂﬁﬂr[D,%ﬂdldklﬁ&-yl&eﬂ@ﬂ)gﬁ)-m}dth}d Iﬁpﬁrﬂhﬂﬁ?ﬂ Hglteredusi-2, Eand
3- dlhiﬂrobenzo[l 4] di oxi n- ylnethyla 4- hydrox

dﬂxz/ds)b@nnéi gxine-pyrethyil hénsthed mirsagine aad xﬂlﬁ@qurgrbutyl -2,3-
dll;’%% egz%\{ ’%Jﬁgg’gg'e%ﬁ Cl Oﬁesd 5 Id?mglsfyldfplgggdme ﬁave been disclosed in
Wq%%gq Zﬁ. -er, -w&g&%)ésr%@[grﬂ&’i{ogﬁt—ﬁgﬁ%éthyl)-%ﬁﬁ ne-3-carboxylic acid

mezhi(l 2star, dl-(b)@jd@?@ﬂibbéﬂzlo[l 4]dioxin-2-ylmethyl)-4-oxo-piperidine-3-carboxylic

, 4] di oxi n- 2- yl nmet hyl ) - 6 7 di nmet hoxy-1, 2, 3, 4-tetrahydro

acidim@hgdl estek,i IR, hdihydivbenzod] 4 iosed-ilmetiy)252, 5gB@trahydro-pyridine-
2-(2, 3- . .

3-carb(oxylic acid methyl ester, and 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-4-hydroxy-

1,2,5,6-tetrahydro-pyridine-3-carboxylic acid methyl ester have been disclosed in

US 4,957,928. 2-(2,3-Dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-6,7-dimethoxy-1-methyl-

1,2,3,4-tetrahydro-isoquinoline and 2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-6,7-
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D hydr obenzo[ |, 4] di oxi n-2-yl methyl )-1, 2, 3, 4-tetrahydro
-i soqui noline has been disclosed in J. Og. Chem, 2

W@ 1®6/0)333B9. PCT/F12008/000090
| - (2, 3-Di hydro-benzo[ |, 4] di oxi n-2-yl net hyl - 3- ( 3-
trifluoronethyl-phenyl)-pyrrolidi ne has been di scl osed
in US 3,644, 414. SUMVARY OF TRE | NVENTI ON An obj ect of
the present invention is to provide further al pha2C

di%:é{hﬁggfi 153 §_tdha d&éﬁo@ﬁnaﬁﬁ%afve bednsddLAITBH 29 930 Al. 2-(2,3-

seaseS 'or conditions of the peripheric or centra
DihgdroBetoplSldRind 8lgkthyht IhaAdeaaliyaige isoghidokimehas been disclosed in
indicated to be useful. Accordingly, an object of the

J. prrgs@im. i 26/8861)c139 $-(23-Pihydiodeenzolli4ldioxisotrpbueity-3-63-
be used as_al pha2C antagoni sts. i.n the of
R M SR T RIS a0 TR

conprising the present conpounds are provided. The

alp@ﬁﬁlgﬂgﬁ i Qfﬂﬁﬁ@¥ sent invention have an

I mprove se?32¥ﬁ§??y for ﬁgﬁalphaZC adr enocept or

subtype and/ or an enhanced potency. DETAILED

DESGH 5b§ésodf e phédent iNVEMbBn@GNtolrevide €Stk alphuBDtihtagonists that can

relates to novel alpha2C antagonists having the
begmedfoalthe toratmért of disshsss of ponditi®s Of BE)ReReher@ or central nervous

R7)(R8): Z is -[C(R4) n-. i ngl d; Rljs, .
YR BT AP G a0 BHLHSb kP EHER o Pt Gl Accordinghyan objectof

théé}ie%e(xoa@n%l&ﬁ %11 f&%?fo&ﬁ%ﬁ#yhﬁ@@o&%%%ﬁ%ﬁtg ;P’e used as alpha2C antagonists in

thd freatEeR R FHPAYM IS T Artherrdte, g@maé\ﬁﬂa_{:al%ﬁ@osﬂbns comﬁ)rising the
di (C, -C6) al kyl ami no or carboxy; R2 is, independently at

pre&santcoagpoundseare providledr (C, - C6) al kyl; R3 i s,
i ndependently at each occurrence, H or (C, -C6)alkyl;
R4 is, jndependently @% each .occurren

., H h ..
(Cr T@S)"‘]éﬂhﬂ%/ F‘I}ta%qgs_tggg PEFSERt INYEPGOR %%n wrg%g{ﬁ%i(e%hwty for the

- - C6) al kyl , (C2-
GRS R o AR (25
(C, -C6)al koxy-(C=0O -, hydroxy(C, -
C6) PHPAHM(ED DS @R TION QKT HIS INVEOBION - C6) al koxy(C
1-C6) al kyl; or R4 and R4 both attached to the sane

carbon ring atomform together with the carbon ring
The present invention relates to novel alpha2C antagonists having the general

formula I,
R2 R2 R3 R3
o) ><
(R m{j[ NT >z |
1
Ry
o~ P /™X ‘
R, R,
wherein

X is C(R5)(Rg) or C(R)(Ry);

Z is -[C(R,),],- or a single bond;

R, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-Cy)alkoxy, halogen,
halo(C,-C¢)alkyl, phenyl(C,-C)alkoxy, (C,-Cyalkoxy-(C=0)-, CN, NO,, NH,, mono- or
di(C,-C)alkylamino or carboxy;
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atomto which they are attached, a -(C=0- group; R5
is Hor hydroxy; or R4 and R5 attached to adj acent
w@ 200003390 ng atons form a bond between the carPOHFRDOBY00090
atons to which they are attached; R6 is phenyl
unsubstituted or substituted with 1 or 2
substituent(s) R9; R7 is H, (@:r Co6) al kyl ,
hydr oxy( Cl- C6) al kyl, (C, -C6)al koxy(Cl-C6)al kyl or (Cr
)i jed to adjacent
R. (?gfr ﬁz!léégﬁ(&entlglgt'gch ochﬁrré?‘ée g grd @et (Wéelg

ring’atonms form a bon “the carbon ring

R,38, 0 E@déﬁﬂbf@hedch%)tc@f@cé,t}l BE(BAC)&MByl; s hydroxy, (O
06) al kyI (C2-Co6) al kenyl, (Cr C6) al koxy, hal ogen
R fig;dndepyedentlgn) eachwccurrmm(fuhywxat (GirColalkyl, (C,-Coalkenyl,

hyﬁmxa(@yé@%y%ia%&;% Gulieert Goyanaliesiic) Lo, e

o aRiRl et 5T% o kG0 (ol Bt -
c6 aﬁox?@ at?lssus%r érQEQ)c all‘("%@%g&%% I6kyl ( 0.0,
or RCandR) Bci)ﬂh)alttaﬂ@d@) ﬂ@s@ﬁe caitbpa Irlog| atorh el tygetier @)1th(tﬁfe earbon ring

C6) al koxy, hydrox C=O C, - C 6)al koxy(C1-C6) al kyl ,
at((m:to @Bi)ChIﬂP@is’)@ee &fé) "Xy (Cr CB) al kyl

m I S-(C1- CG) al kyl, hydroxy(C
Rs1s WFYs- (C1- ©6) al kyl

or ?g%@% gt{t%gﬁgoccid'b% 4 %&f_f@%ﬁﬁaﬁrﬁ% (Jic(:lif_(l_)nd between the carbon ring
atdal) Bl ey theFakd at(atieddd) al kyl - S- (C, - C6) al kyl, (Cr

Co6) al kyl - S- (C1- C6) al koxy( C1- C6) al kyl ,
R hyphrenylirgubstaytad oy substifued-witls } gF R @Rlyﬁ(tmlen@@) Békyl

| 7g§1511a gg@b%ig’iy&il%%lﬂ?u%gﬁé&) }ﬂsmo.xé’&sg(éjlkﬂdr (C,-Cy)alkoxy-

(cs aI kyl , hydroxy(C, - C6)al kyl - (O=S=0)- (C1-Co6)al kyl,
(C12C6) al koxy( Cl- C6) al kyl - (O=S=0) - (C1- C6) al kyl ,

or RGandR) At¥dché cehitCeaibonGieadtdeaX Ydrfala béhdBdiyeen the carbon ring
hydr oxy( Cl- C6) al kyl - (O=S=0)-(C
atoins@6 veli&tothey @tb-m)ﬂmdk |,

R (Clixd? : aké?éé(esia L)lé%fm%e%r%%lﬁw gégg@) hzféoefy@ “Colalkyl,

ha@@agé;nm PRSI ke rea ) o ko

ph%@@ée) aelrlkyl ; f@&cgalk@(y(@@ )lk?l (c 6)|a1kkenyloxy(C Cé)alkyl, (C,-

=0 -N(R 1
ahﬂd’ﬂm?(lﬁ @13433&1@76)&(3 (0) (C Cs)alkOXY-(C %) -(C,-Colalkyl, (C,-Ce)alkyl-S-
- CCr Cral koxyCCr Chal kyl , - hal % C

(%6%1111@5&@9%’@) S e U p A

oSy RS I BRI GORy b Gy Foutkony-(C=0)(C:
CoJafkbR &N S (Ele kALK -Ephtfeyl nFBIRYEILC Jalkyl-S-(C,-Coalkyl,
(C,-Cy)alkoxy(C,-Cyalkyl-S-(C,-Cy)alkyl, (C,-C¢)alkyl-(C=0)-S-(C,-Cy)alkyl, (C,-
Cyalkoxy-(C=0)-(C,-Cy)alkyl-S-(C,-Cy)alkyl, (C,-C¢)alkyl-S-(C,-Cy)alkoxy(C,-Cy)alkyl,
hydroxy(C,-Cg)alkyl-S-(C;-Ce)alkoxy(C,-Cs)alkyl, (C,-Cy)alkoxy(C;-C¢)alkyl-S-(C;-
Cy)alkoxy(C,-Cy)alkyl, (C,-Cy)alkyl-(0=S=0)-(C,-Cy)alkyl, hydroxy(C,-Cy)alkyl-(O=5=0)-
(C,-Cyalkyl, (C,-Cyalkoxy(C,-Cy)alkyl-(O=S=0)-(C,-Cy)alkyl, (C,-C)alkyl-(0=5=0)-(C,-
Cyalkoxy(C,-Cy)alkyl, hydroxy(C,-Cy)alkyl-(0O=S=0)-(C,-Cy)alkoxy(C,-C¢)alkyl, (C;-
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(R10) 2N- (C=O - (C1- CB) al kyl - (C=S=0) - (C1- C6) al kyl,
carboxy, Rl 1-(0C=S=0 -, Rl 1-(C=S=O0 - O or

wQ¢ S90633a0 koxy- (CLl- C6) al koxy; or R4 and R8 at t BCTTEL0A8H00090
adj acent carbon ring atons form together with the
carbon ring atons to which they are attached, a
condensed phenyl ring, wherei A sai d phenyl ring is
unsubstituted or substituted with 1 or 2

CPSHIEDHEE LIRS b (O oL B -0
l ) i} T =-(U=>=0U))-V- -
B (e o

C ks 1mmca-sﬁ)ﬁu@a@ags=@hpa@a-¢6»ahlgvla«%f&)allﬁsrlffﬁ=s=0)-N<Rlo)-(c,-
RNkl R U L o S T Ak R AT AL o R AT
15-6ef " ’
el R R NND R N S G e ey [ REAN-(C-O,
(Rgggﬁ@'%m,ic&ﬂk&yt@ﬁég)m&g @rlil%?éNS(@%I@ds);aﬂwm—(c&%)alkyl,

. wherei n sai'd carbocycli or héeterocyclic r
(Ri 3 NUTHDISIO, 104tk 1 O=894(Ci- Gy )atkyhicatboty &k, -20=5=0)-, R,,-(0=8=0)-
substltuent(s& each i ndependently being hydroxy, (Cr
O-@gY&l-kyrlkoge(Cetyalkesxy, hydroxy(C 1- C6)al kyl ,

or g ljngé %étja(%@%oggj z{cétcc]&g% r%&i@é%g%n?@cﬁ%{%\ﬁ lgf;ithgﬁ:é ﬁ;fbon ring
o PAUD AUBIE, SRS, Ay o

unSishgadcdrisabstititgd @rithal &r Dsubbtitientd() each iddépendémly being hydroxy,
het erocyclic ring containi naﬁ}i or 2 heteroaton(s)
(CsehelkybdCi-Eaniknxy.rydaard (G,-Coplky b halotGi- @) elky b ey e alkkory(C,-

comfpfl 8 ¢hbieth &y CeTehbandbeuen 1y bei ng
o LIPS o s iy OB bt o
atdnfslto vidadhie e attadhedd & Bondeskido o Cmefabiald kitturatéhbofdshturated

C6) al kyl, hydroxy(C2-C6) al kenyl, hydroxy(C, - C6) al koxy,
catbatyliCringe) alckndgnsedh end infed)beGel) safuzairg or wiGaturated heterocyclic ring

co%n?rgféyigété%&%é slekeée%%?g ﬁ;ﬁ% ggér%n_sga grll)((}gyblic or
bl AN R or i S
oy L P &) Mo (L ey o e S oo alo(C
ConlkydX(¥r-Colalkoxs( KeRyalkyla( &y, 8k d- @140 ,-(6,-Gadlioxy-(C=0)- or oxo;
e aaliul s (cLonalol. Lol enalione o
m C@g?%ﬁhr%tg%%g?%ﬁbg %ir(l :OE %—SQr BifferbSred %tllﬁ%]tea%ege?oéy%lic ring
containing 1 or 2 heteroatom(s) selected from N, O, and S, wherein said carbocyclic or
heterocyclic ring is unsubstituted or substituted with 1 or 2 substituent(s) each
independently being hydroxy, (C,-C¢)alkyl or oxo;

R, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-C¢)alkenyl, (C;-
C,)alkoxy, halogen, hydroxy(C,-C)alkyl, halo(C,-Cs)alkyl, hydroxy(C,-C)alkenyl,
hydroxy(C,-C¢)alkoxy, halo(C,-C4)alkoxy, phenyl(C,-Cy)alkoxy, (C,-Cy)alkoxy(C,-Cs)alkyl,

(C,-Cy)alkenyloxy(C,-Cy)alkyl, (C,-Cy)alkyl-(C=0)-, (C,-Cy)alkoxy-(C=0)-, (C,-C)alkoxy-
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C6) al koxy(C 1-C6)al kyl, hydroxy(C 1-C6)al kyl -S-(C
1- C6) al koxy(C 1-C6) al kyl, (Cl- C6)al koxy(C
wa20@8padshy| - S- (C 1- C6) al koxy(C 1-C6) al kyl, ( CrPCT/F12008/000090
C6) al kyl - (O=S=0)-(C, -C 6)al kyl, hydroxy(C r
C6) al kyl - (O=S=0)-(C r C6)al kyl, (C Co6)al koxy(C
1- 06) al kyl - (0=S=0) - (C 1- C86) aPkyl,
(Cl-Co6) al kyl - (0=S=0)-(C 1-C6)al koxy(C 1-C6) al kyl,

R

Ja—u% @df&aw(@ JQ(Q)@de{dey hﬁiﬂm@l(amym CEQQBE&&}@Z Palkyl, (C,-
1- Co) al kyl, (C 1-0B)al kyl -O (O=S=0) - (C
Cslalm)ye(ﬂeﬂ) (Cﬁﬂs)aﬁ@)xa(ck.we)e(l@dse@}cmlm $-(Cp¥arkyl, hydroxy(C;-
C S GRS 1 S KO E Y RS Co U oy Clkyl-(C=0)-S-
il ggk@@kp@@ ot SUBR S s
|

CA o, Mox stagyo)sc{@é fs%qgggwkw ©r
CoJalkaxy€t, k@J)alkﬁlFﬂwzﬁ)amﬁxﬂﬁ {CJaliGH) @, Ky‘/ﬁballs‘l((o S O) (C -Cy)alkyl,

1- 6) al kyl , (R10 mg (ClOG;aIkyI
hydrogg(Gat 11§YH§H§23@( Rfvs)2kpE SE€O s a&OXRﬁCI:LCe()@Eé:@ S@O) -(C-

RO

Colioh (et 2oL 5 L A BTG S R Ak Ol t-(0=5-0)-

t il
LSRRG KRS RISTI-S (OB Tptkon(Gcoulio
(Cﬁcs)alwpwdﬁ@*%@ﬁmsﬁlkmm@@(ﬂPe@hlk'yﬁoe@ =5=0)-(C,-Cy)alkyl, (C,-

eterocyclic ring containing 1 or 2 heteroato

Cobiyd ¢Oed=0)-6MG-Goalkg, hydT@X}é(CﬁrCs)itﬂ@’lﬁﬁeﬁyO) -O- (rgl &)alkyl (C-

Cobfldt Pt SiNR A G G by Gt tioabienCoid

c PR E, T I o, v o, v
(R?%thk‘ﬂ al]é}ﬁ;l('l{@)}agd; )L(@ J)sz)iabwt ?6)315)0)()'(%1?1 6)alky1 (Ry),N-
(CF@)ié@le@&)&lkB’l §- (@t Ce)aﬂdyl (ﬁB(bMNF@}ﬁQ) (QTI'C&?@}'IWF@KC -Cyyalkyl,

hydr oxy C 1 C6) al ky] Co)al kyl -(CO- O RL
carpoxFg: OiRulS(o“wa&ép%ndently at each occurrence,

or g %?tta(:ged rrttg);nag a%lexlftyéarbféqné%g% % é)?ﬁ%/l ér%ﬁllepﬁﬁlh St;heocar on ring

atoRds t8 wiidihey drelatt@éhed; a @(‘Sndénwilﬁ}ih@ﬁﬂfﬁﬂg' & 3bhdenSECE P GReibered
salt or ester thereo% with the provisos that the

unaourpted cakbosy ahio trinig-of @<badensed 5 or 6 membered unsaturated heterocyclic ring
- butyl -2, 3- dlhydrobenzo |, 4] di oxi n-
cor}tplﬁmg%,q)gz heterogiomssglec ng)rnp @ ad S, |wh(e1;eug g4id phenyl, carbocyclic or

heterocyé/hc r%rigslsqllns S{l&? oZros[lletﬁJltdecll gv)ﬂhnl 6t 2 substituent(s) each
independently being hydroxy, (C,-Cy)alkyl, (C,-C¢)alkoxy, hydroxy(C,-C)alkyl, halo(C;-
Cyalkyl, (C,-Cy)alkoxy(C,-Cg)alkyl, (C,-C¢)alkyl-(C=0)- or (C,;-Cy)alkoxy-(C=0)-;

R,, is, independently at each occurrence, H, (C,-C¢)alkyl, hydroxy(C,-C¢)alkyl, (C;-
Cyalkyl-(C=0)- or R,,-(0=8=0)-;

R,, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-Cy)alkoxy, halo(C,-
Cy)alkyl or mono- or di(C,-C)alkylamino;

mis0, 1 or2;and
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yl met hyl ) -3, 5-di net hyl -pi peridine, |-[l-(7-ter
- butyl - 2, 3-di hydr obenzo[ |, 4] di oxi n-2-yl ) -
\N@tMvmyB&)S-dinethyl-piperidine, PCT/F12008/000090
-(2, 3- dlhydrobenzo[l 4] di oxi n-2-yl net hyl ) - 3, 5- di net hy
Iplperldlne -(7-ter
t-butyl -2, 3- dlhydrobenzo[l 4]a|OX|n 2-yl methyl) -3, 3-di
nmet hyl pi peridine, |-(6-ter
nJSQObl 2, 3- dlhydrobenzo[l,4]dioxin-2-y|nethyl)-3,3-dim
ethylplperldlne 1-(7- -butyl-2,3-di hydrobenzol
orla Hhadéhticall )éhé@tdbl/é saltDriEefePtherdof,per i di ne, 1-
tert- butyF di hydr obenzo|
w11h tth}sdxr@mds +Rat yhewesnipound 3s metlRipHepiptyli 243 -ddydrobenzo[ 1,4]dioxin-2-

1-(6- but
Yhze‘%é’ar%%tég{s%bﬁzm{"md&}%|1d>?rfﬁ”2bu§r)f1)2 ey rirobgnas e iprgr:

e Cr ROy iR A-U-Green 2 e ol b4 i 2 )
etlgbqq% gr(glgl'gn %/FFprMhm@ St 3-d hyﬁ?ob%nilo[; 411d10x1n-2 -ylmethy d) -3,5- dlmethyl-

4] 'dioxI A- 2 0XO0- plI peri

pipegidiQ xy(Viterr-datyti2Bedihydrobaizef 1,4 ]tioxin-2 -ylmethyl) 3 3- dlmethyl-
(2, 3-di hydrobenzo[ |, 4] di oxi n- 2-yl met hyl ) 6-tetra
pipreyiding, p;(ht@ﬁbetywéadlbm&ryber@oaw iopin- ﬂwlmétélvléﬁ 3 Qimethyl

oo BB i wﬁboé@?fy%gm D i, 1

.
G 3‘%“‘9&3"%&9“"%@2‘?‘ 3P O e BRint; BLIRG tert
bu?y‘l(223 3rh ﬁﬁﬁ)}ﬁgﬁszlpﬁm]ﬁﬂ{)dm-é}}d) ethiy1)=325-dimethyl-piperidine, 1-(2,3-

yl met hyl) -6, 7- di met hoxy- |

dlhyzlrdzenzct[é14ﬂ@hydr&ayh@d@d)—pprnﬁl@e-3zca(r®whq aﬁyidm%bjelmw[ 11-(2,3-

ORI R e T
2, 3&%%)?&&%&?[‘? tﬁ&loxﬁtﬁgﬂﬁhﬁxp éd&r() %tfb%yih]ork?f?'lcﬁ)ﬁ)es§ Ichlngyhc acid

e Co

methyesiér, 1 02;3- dﬂl?dl%bf:ﬂkbfh$}dld3@§§l}mn@th§'l)h9hﬁdi6xﬁfl 2t 316-tetrahydro-

conpounds of fornula I, nis 1. I'n another possi bl e
pysadingr3ecabadylit lacidonetingdastts, 20€2,3- dﬂmitodvenzo[h4]d=so7gn-2|-yin@thyl) -6,7-
further p055|ble subgroup.of the cqmpaoun
dimethomy-4-rhetky] nigh-é: 4isthydrarisgapinp ing .Zn@ ?1 @r@L glpn%lﬂtpxm-%
of . t unds f I
yer%tEg l}&,'/cgql}??h u1 p? éf4 %Lre C(%%Sgﬂﬁ%lohﬁ =(2 Snd@g&&)g%)fl ,4]dioxin-
2- ﬁhﬂeﬂly@) f Qﬁtdﬂf%&a%&wqamuﬁ%pm 9fdlﬁ>laeo-samapym}a$m@ﬁ 2 ylmethyl-

f or mul R4 is, independently at each occurrence,

3(B@nﬂﬁﬁﬁﬁﬂdhybph@ﬁﬂ}ﬁﬁﬁdkkmmyI hydr oxy( C2- C6) al kenyl ,
(C, -Co6)al koxy(C, - C6)al kyl,
(C2- C6) al kenyl oxy(C, - CB)aIkyI

aIkI
( O s passibls jubersup)of the, sfa?wéwc fe@;la aklo%ﬁ i&f@?ﬁai kyl
or (C, - C6)a|koxy(C1 C6) al koxy(C, -Co6) al kyl; for

exa t
A IR 1.
oA TR L S LR R
In another possible subgroup of the compounds of formula I, n is 2.
In a further possible subgroup of the compounds of formula I, Z is a single bond.

In a further possible subgroup of the compounds of formula I, R, is H.

In a further possible subgroup of the compounds of formula I, R, is H.



each occurrence, H, hydroxy or (C -C6)al kyl; for

exanple, H 1In a further possible subgroup of the
w@oomowsds of fornmula I, mis 0. In another poBST/BI26808/000090

subgroup of the compounds of fornmula I, mis 1. In a

further possible subgroup of the conpounds of fornula

I, RL is, independently at ea8h occurrence, hydr oxy,

phenyl (Cr C6)al koxy, (Cr ©6)al koxy-(C=0 -, CN, N2,

NHZ’ n%]rﬁier {) 1&?&1{%@ i}ﬁ{ n(aE of Qﬂ(ayl Rl i ﬂld]e%endently at

fur thaf POS conpoun s of for

eabh o&lirrksce, Hn@@p@%glﬁm (@,- @g)alﬁagh wwy(@pcgaudauﬂr @G, )alkoxy(C,-

hal ogen, phenyl I'n anot

CGDBI’ISSHJ (!ﬂzﬂwagiyml@(@lﬁq)ﬂkyb oGy aligl- @—@)er(ﬂﬁ(%a)aﬂkoxﬁiﬁ(c 0)-,
i ndependent|y at each occurrence
Gy PRGN HC Bl 2 (CorC IRk aR CPBKOEM STl for example,
hydroxy or hal ogen. In a further possible subgroup of
Hihe conpounds of formula I, Xis C(R5)(R6) . In a
further possi bl e subgroup of t he conpounds of fornmula

X (ﬁhéﬁl cE)O'Sﬁbl@ @%Q@ﬁp 9%@ 'c%ﬁoﬁi&@%‘f%iﬁuﬂ’z{ I,'\R)&s, independently at
conmpounds of fornula I ydroxy. In anot hér

ea¢lPsSulrbices Hpydrupy of (Q, k(eﬁ)aiby‘rpﬁm egampit, lornula |, R4
and R5 attached to adjacent carbon ring atoms forma
bond between the carbon ring atons to_which they are

at t & h&ither pogsitile pubearunidhas errepaingypbinsmyta I mes 0.

conpoi unds of forrmula I. R6 is unsubstituedphenyl. In

SRR e BB UP o8 PR R TR PR £l LETY

R9; R9 is, |ndependently at each occurrence, hydroxy,

(C21B e pusibl nisbgRop( S Bhabdals oDk I; RpIsainkipendently a
Y hydroxy (G ?36)82" kenMyér%@@O CB) al koxy Rpisqindypendently a

eattpda@(EencEshyadreogy phemheh yC)akox@s G Oxkox Y- ('fE O) CN, NO,, NH,,
C6) al koxy(C, -C 6).al kyl, (C2-C6)al kenyl oxy(Cr C6)al kyl,
maqnes or ¢y Iy [eesing of careeXYes) al koxy- ( C=0) -
Cl C6) al koxy-(C=0 - (C, -C6)al kyl, (C, - C6)a|kyI-S-

Ir%%ﬁﬂ’h‘{%k %@%%u’b 1of &%ej aq%qund%?/f(‘jt;og)r&lla (ICI}bs igdegendently at
eaéﬂﬁao%hﬁ%é N CA mrogé;r@heﬁﬁe @) akoxor(10D;.C6) al kyl
(CL- C8) al koxy- (c_o (CL- C5) al koxy(C, - 06) al kyl ,
(C -C6)al kyl-S-(Cr C6)al kyl, hydroxy(Cr
15 C6) & koitheg possiblesybgriyp of the compounds of formula I, R, is, independently at

each occurrence, hydroxy, (C,-Cy)alkyl, (C,-C4)alkoxy or halogen; for example, hydroxy or

halogen.
In a further possible subgroup of the compounds of formula I, X is C(R)(Ry).
In a further possible subgroup of the compounds of formula I, Ry is H.
20 In another possible subgroup of the compounds of formula I, R is hydroxy.

In another possible subgroup of the compounds of formula I, R, and R; attached to
adjacent carbon ring atoms form a bond between the carbon ring atoms to which they are

attached.

In a further possible subgroup of the compoiunds of formula I. Ry is unsubstitued
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(C1- C6) al koxy(C1-C6) al kyl - S- (C1-C6) al kyl,
(Cl-C6)al kyl-(C=O-S-(Cr ©B)al kyl, (Ci-
w@EB)oaloksay - (C=0) - (Cl- C6) al kyl -S-(Cr C6) al kyl, PCx/F12008/000090
C6) al kyl - S- (C1- C6) al koxy( Cl1-C6) al kyl , hydroxy(Cr
Co6) al kyl -S-(Cr C6) al koxy(Cr ) al kyl ,
(C1-C6) al koxy(Cl-C6) al kyl -S-(€1-
Co6) al koxy(C, -C6)al kyl, (C C6)al kyl -(0C=S=0)-(Cr
h?@ @l kyl, hydroxy(Cr C6)al kyl - (0=S=0)- (C, -C6)al kyl,
P C6) al koxy(Cl-C6) al kyl - (O=S=O -(Cr Cog)al kyl, (Cr
C6) al kyl - (O=S=0)-(C, - Co6)al koxy(C1-C6) al kyl, hydr oxy(C
1- CG) ahdthiérpocsBeQubgroup 6Hihelclsompy (uids- EEymidyl,, (Cl-
C6) al koxy(Cl- ) al kyl - (O=S=0) - (C1- C6) al koxy(C, - C6) al ky
R{is ph@y! afptitukad with | O 2sghstit@nt(sBy;al kyl ,

Rghéé%&%écp%@ﬁz%'g g'@)yl%;( Oé%y%&f@rgglﬁenﬂ Rydroxy(C,-Cyalkyl,

nafilr G R G R PRSI AR rlnii oo

ph(@%}lf(t&)gjéﬁfcgy, Eéc’l@%g%xﬁc C(ﬁ)alkyl SC C6)a1kenyloxy(C1 Cyalkyl, (C,-

al kox oxy(Cl-Co6
Cs W((C%Of)‘»gmgg?ﬂ?(@ﬁl{@@@k @IFCG)WXWOX (@, &) 2kyl, (C,-Co)alkyl-S-
al ky

RLO) 2N 2N (0. )
 (CREOPBNAGRY O @@@%ﬂk&%y@tﬂ-&) )iy, hydroxy-(C-O)(Cr

Sa%«zs%zﬁ%e@dc‘ﬁ<%%§a%y<§- WS Slhgryp-orc-

&3&? a‘cﬁggi g, (E=C655ky1-9(CRE yhtkyl, By (©- C6)£lkylE§-(©n@6)alkyl

0 ad 4cent carbon ring atons
(CHDQ)%H&DQ?(G/\#@JMW@ (@rOaikyl, (0,-af)alicpl- ¢GF®Dh$+¢@ Cnebkybr(@l
attached, a condensed phenyl ring, a condensed 5 or

CondktrarErQr(SaCaelindd-Carbadkd (G- ¢6oqugy1§r(<al @dﬂh@fﬁi@dcs)alkyl
i <3B<E&ﬁ%ﬁ§%k‘€h€e§ﬁc§%f@$§if%?aﬁé R ShapRipsse.
AR B8 R 0 A PRCIARE i Bl akyt(0-5-0)

(C?Uj?ﬁmﬂ %eﬁcéﬁbkoﬁﬁ(@]*@kﬁ’ﬂﬁﬁqm&b) (G%OBBIHW C(CQW)alkyl -(0=8=0)-(C;-

al kox hydr oxy( Cr

Ce)?ékQZ(YCC?rCm)(ﬂL hydroxxg 1QEB1)U§>{1+(@7<§(:@)( a)plkyl’(y(cy -Coyalkyl, (C,-

ot otk o SR o CatbBa R sPgs-0)(C-
C@‘ﬁgﬁj“?"whﬁép&ﬁd ny at eét(?i)ak?g ﬁer?ydli)lgSIl K?&?g@%j (€

C,Jdfityl GMed ¥ € -Cf)&lky D28 KO, (G, C,-Cy)alkyl-(0=S=0)-N(R,()-(C,-
ﬁ roq%(c’:&wca)% kgfﬁ)hamy(‘c(cs)gfg@g(, h%aroyx(( NRH

Csm%él Hyalxary (GaC0 IR0 X6) 4l Jedisoit, (%MK((X@(Q@&)@I(R@K% oJalkyl,
hamgrgo%ﬁlpg%y (%)@1 O)l{%I)J ﬁg@@}ﬁm @ﬁ%ﬂﬁ Jalkyl, (R,0),N-(C=0)-,
%ﬂ(ﬁé %a? (t%z;%%ac}( djéé%?gﬁ U}:gﬂggﬁ %)l)&g at"’o PfsogCO 1C S,
(Rlopgle(‘dlftj) (0, S alifg-(©aBLON-(€]-0alkyl, carboxy, R,,-(0=S=0)- or R;,-
(0=S=0)-0-;
or R, and R, attached to adjacent carbon ring atoms form, together with the carbon ring
atoms to which they are attached, a condensed phenyl ring, a condensed 5 or 6 membered
unsaturated carbocyclic ring or a condensed 5 or 6 membered unsaturated heterocyclic ring
containing 1 or 2 heteroatom(s) selected from O and S, wherein said phenyl, carbocyclic or

heterocyclic ring is unsubstituted or substituted with 1 or 2 substituent(s) each
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atons to which they are attached, a condensed 5

nmenbered unsaturated heterocyclic ring containing 2
whedoenoasbons sel ected from O wherein said het B€DERGISI00090

ring i s unsubstituted; for exanple, R6 is phenyl

substituted with 1 substituent RO and RO is hydroxy,

(Cr C6)al kyl, (C Co6)al koxy, hd) ogen,

hydr oxy( Cl- C6) al koxy or (R10)2N- I n anot her possible

R ST AL G o

ko alkyl, (RECLalk -@¥YC CC, )l +Q
(Cl % &ox@?@cpgc%) F, (B o%) (gn(@«)j);l kgsy C—g@, t(&f o)r

exanple, H In a further possi bl e sub%roup of the

c onpoamatberqossiblersubgroup Rthe somppurgs)ofifeaymtula hy dr oxy ( Cr
CG) al k (Cl1l- Co6) al koxy(.CL CG yl or (Cr

Roa%phg nwg%g})sv@&‘@)wﬁhwﬂés%meé‘ (33(1}(;1 o6)al kyl . In

Rgﬁgl ?ﬁélepgncge%aglaaﬁch% Bg{ ?189 J]:ig)c gh{é c@;ﬁ%ﬂﬂdﬁ? gﬁ)etllg&% Ihﬁ‘logen
hyBRXN@- @69£1ﬁ¥lbﬁ£m€§, t)z{lEyl Hf(ﬁ@i‘y((?' @Q)aﬂ&d&?ﬁhﬂ&O{\mGYdﬂmxy,

they are attached I a turther pOSSIb e subgroup of

phéﬂibd(@@abﬂhms (6f-Cf)alknxy- GC*O) R831+@6)2(11€521-(@%)®F®e hydroxy-(C=0)-(C,-
hal ogen, hal o(C CGLaI kal dr ox é%qal kenyl ,

Ce)ﬂ}'lﬁTde?NC(Rmhﬁ) &Rl ﬂ@r, i 0%6%0& PHEMNPGCOr

or%ﬁ (&; gﬁ){e}gg (ﬁl % aI k %gr(l&lfgr& ?ﬁelt(}iﬁr W(“E‘,-ES carbon ring

dt;)%% {”H%%)ére% %tf@ed§ Qco%%d@’ InembEred b aliavdd- h%terocychc ring

coﬂtﬁdﬁﬁg@ hét&e@mﬁﬁﬂe@fe}iﬁdﬁ@@y (BereGbaid hg'tbxocychc rlng is unsubstituted;
(C -C6)al koxy-(C=O-(C, - C alkoxy C C al ﬁ/g@s

forzgxiayipleS R, 6 @eaykgnbwmedwtbd @batlwntls ad, ay@rwy, (C-Cylalkyl,

C6 I )al kyl,

(C(‘gg_)_ @g‘ |}|@§}§é%89’6)‘9’é?¢&6)é§ ,10)?&‘1_
Cral koxy- CC- CCr Cral kyl - S- CCr C"al kyl ~Cr Chal kyl - S- CCr C*
ﬁ;g%mxycc&/\ C/E\éiﬂl% sub%o%?oqf the corgg())/%l&s gf g(l)rrkn)}llla I, X is C(R,)(Ry).
(C. - Cral koxyCC. - C"al kyl - S-CC, - C6) al koxy( Cl-C6) al kyl,
( ClirCo hatHey bes(s(BtSa(Bgr((Lﬁbf(tm @nkpydunds of formula I, R, is H, hydroxy(Cl-

C bt 88y ey oy by {5y (05 gyramagple. 1

(C Co) al kyl - (C=S=0) -(C I - C6) al koxy(Cl-C6) al kyl,

hy%grijxrt&'&x F%% %%gﬁ(‘ﬂ? %‘@co(n%ounds of formla I, R, is (C,-Cy)alkyl,
> ab )
b T BN .@??;”‘?é STa ) ARl (€
Calkdi.oxy( CLl- C6) al kyl - O (O=S=0) - (C 1-C6) al kyl ,
(C -06)alkyl-(C=S=0 -0 (Cr Co)al kyl,

?3(/:?_ rrg%%/ %]g'}ppcgszl <) g%{ll@r((ng(: S_t!%):om%)%n]as %?%oarlmlﬁ){all I, R, and R, attached to

adjacent carbon ring atoms form a bond between the carbon ring atoms to which they are

attached.

In a further possible subgroup of the compounds of formula I, R, is (C,-Cy)alkenyl,
halogen, halo(C,-Cg)alkyl, hydroxy(C,-C)alkenyl, hydroxy(C,-Cy)alkoxy, halo(C;-
C,)alkoxy, phenyl(C,-Cg)alkoxy, (C,-Cy)alkoxy(C,-Cy)alkyl, (C,-C¢)alkenyloxy(C,-Cy)alkyl,
(C,-Cyalkyl-(C=0)-, (C,-C¢)alkoxy-(C=0)-(C,-C¢)alkyl, (C,-Cy)alkyl-S-, hydroxy-(C=0)-
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C al ky
hydr oxyCCr C*al koxyCCr Cral kyl ~Cr Cral koxyCC. - C*al koxyCC.
WO gioalok3gh) hal o( Cl- C6) al koxy( Cl- C6) al kyl, CN, NCRFI2008/000090
(R10) 2N-, (R10)2N-(Cr C6)al kyl, (R10)2N- (C=O -
(C1- C6) al koxy(C1-Co) al kyl
(R10) 2N- ( C=0) - ( Cl1- C8) al kyl - S-YIc1- C8) al ky! ,
(RLO 2N- (C=0O) - (C1- Co6)al kyl -(C=S=O - (Cr 06)al kyl ,

P SRR R LS S e o

C, %ﬁ&&!&@xa yalksld, o€ CC, %figl(@qcé)alkyl hydroxy(C,-C,)alkyl-S~(C,-C,)alkyl,
ﬁenyloxy(

(Chma%yy((@@)&lkﬂgs C@,}@J)klkxly (Chslg)alkxk@@)@%@eﬂa)alkyl (C:-
a OX
Cptho Ny Coeog S 6=y I g s i G alkoxy (Cr-Copalky,

hygéfy&g}’éq%gm éé%lgpwﬁqg fa@y"i‘(@ aq%lfoxy (G COalkyl-S-(C;-
C6@cﬁéég§xﬁz)£lﬁﬂgl § cgi’p{ W= (c 06"’§a| 1 ydroxy(sC -C )alkyl-(O=S=O)—

(Cp@);)@lldyy'(CECQ)@(O9435500:1l Mwlqwml(wcs)alkyl (€, Cs)alkyl (O =5=0)~(C;-
Co) al Cl1- C6) al kyl - S- (C1- C6) al koxy

cémmy@rcsmm bx@rexy( &ﬂllfosl’r(o(:éf @Qaﬁmm()caﬂ@alkyl Cr

szaﬁaox%a@é’m@s&c%b ek for U o M pgl-o-0=s-0)-c:-
ﬂﬁ%{r&%’&%@%ﬂkﬂo (SN L, alkyl, (C,-Cy)alkyl-(0=S=0)-O-(C,-

Jaﬁ?}g ?%?%%C%lkgﬁa@f%g)( &Qg%ggazlgm(& )@g)aabhxqwsa)) N(R,)-(C,-

CoJujidi oyt B CET ahlkgk (O - C(sIaHS&QﬁI((Clall@)’é@led)alkOXY(C -Co)alkyl,

hax%%réfé%,@'@‘&'@@&azaﬁw?)cﬁ&é S R BB LFRPall, RuN-C=O)
CEEDHRA L THGTIRANU BB RRI AL MUTE B .Rc-0)-(c-

L | k |. =
(,fa%%%ﬁ_@(b?g‘l(-@i)algp R koxflz%cgﬁk )(g)idks IO;N) Rdexample, (C,-

ColaRtayl hhl@@@!@hi/dlﬁxst(@&kadlk@yl Sy(eky(B)@)akdxy, halo(C,-Cealkoxy,
(Rl% ( Xﬁﬁ) (Cl C6) a >=S=0-(Cr C6)al kyI or. R1
(CCoaken: -Gelal l%d}yﬁéq s Ce Gl upy daexst-He=O)-(Ci-

c.REERAU S allyn € o Bt Gl by e afL Byfic-

CJal -)Sa(:d<3d6)al cg)%é%cixgg%%)mws (CCC )@ﬁ%(@)@gfaﬁm?«(c 0)-

(CQG))&IkWS-(CG@Q)a}kyI (Sr- Cgil@lm-(@&i@xﬂcl -Cealkyl, hydroxy(C,-

(Cl1- Co6) al kox —Oé; Cl-OG%ga kyl, (Cr

CoXabyydiSkif=Ye Y@l(' )alkhs (G- @pl’kOhX,(@n&@ﬁH(MC,(%)alkoxy(C

),al.ko C.1- | 5 @)
CoRHS R RBRIE C ORI e St IS fetia-0=s=0)-
ahky Loy ge=¢

(CB@ 1@4 3 @fgalgﬂ @J(%é ?ﬂg%‘ﬁ)ﬁkf&(hy%ﬁl}/kﬁwm&ﬁc @,)alkyl-
(095:}@) t‘(OIX@{)ﬁka}@@) @, Jalldyl, (Cgts)aﬂﬁ))?@(@%axé)ﬂ@“((%)’@)"(@f-y (C

r ) al k hal o( C 1- C6) al koxy(C 1- ?

XaFKb@)'(ZCl\I-Qsﬂialk}'lC@ Cdalkyl- @féﬁ?&ﬁ?&)((@n—@))a ko, hé’émm@l Coakyl-O-
OZE3BPIE I PR St TS i, 88 hy droxy(C,-C alkyl-
(0=8=0)-0-(C,-C,)alkyl, (C,-C)alkyl-(0=S=0)-N(R ,;)-(C,-Cy)alkyl, hydroxy(C,-
Cyalkoxy(C,-Cy)alkyl, (C,-Cy)alkoxy(C,-C¢)alkoxy(C,-Cs)alkyl, CN, NO,, (R,(),N-(C=0)-

(C,-Co)alkoxy(C,-Celalkyl, (Ry0),N-(C=0)-(C,-Clalkyl-S-(C,-Celalkyl, (R,,),N-(C=0)-(C;-
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hydroxy(C r C6)al kyl, halo(C r C6)al kyl, hydroxy(Cr
C6) al koxy, (Cr Co6)al koxy(C, -C 6)al kyl,
w@ am@e3sal kenyl oxy(C r C6) al kyl, (C1-C6)al kyl - BCEE)2008/000090
(C1- C6) al koxy-(C=0O -(C 1-C6) al kyl ,
(C1-Cp)al kyl-(C=O -0 (C 1- CG)%I kyl , hydroxy-(C=0-(C
1- C6) al koxy(C 1-C6) al kyl, (Cl C6) al koxy-(C=0O - (C
1- C6) al koxy(C 1-C6) al kyl , hydroxy(C 1-C6) al kyl -S-(C

CG@% @@é@ &%)6@?’10&11%&) al k@ﬁshggr gx% Q2o ene

C6) al koxy(C 1-C6) al kyl, (Cl1-C6)al koxy(C 1-C6)al koxy(C

1- C8p ahdehidr, pobﬁbl@(sﬁbgroﬁﬁ))ﬁﬂhle @xm()@urids Bty RSGN;lydroxy, (C,-
(R10) 2N- (C 1- C6) al kyl , (R10) 2N- 12 or carboxy; such
C gkt @ d5ejalkenyl, elogemHy draxy F oSy lkyk hae(GHRoxyyT, bxs‘rrOXY(C -

caan i ket e ACH ooty st g (e Jatky-(c-0y,
R e e
6?a‘llesﬂsh>1d90w3(@4o)tqtg Zdé R B¢ acheiyl, @cpegdmﬁ@cﬂp@m,

whereln sa ring i s unsubstituted or
C ‘ﬁimtmdy((’clucgalkw hjmdrd)xya(lc £6)allbd{8 (@ e@ddlkyl, é!éle%)alkyl -(C=0)-S-(C;-

sl et PR D oo il TR b“@"éf@v@alkyl (©r

C B, a‘?&%ﬁ%}*%é&%? BloLC P USRUT ol BN gEat

C S ARAG AN CLOY-RP @aﬂbb&%l fet &Em;fl@ hfir 9@2@ §alP&!ntyh h'é.f(‘)gen

carbon rrng atons to they are a tach

hydrde)sealkyichalb(C, +@k§a1kyﬂblwdeoxy(€&@aﬂmw00 *@6)@(0@(01 Colalkyl,
substituted with 1 substituent bei n hydr ox

(Copnalky ot (CLEDAIGE) Eh ol aE T (- AT oL BrGalky,

Ceey. (e et e S ?T¢@r$>%lf§?ﬁ?5?8§8¥<xle (cr
6?%%% u(ensdégbb a[léo& Cateér elé}tlg%%?%gg Qe)féuﬁ)}l? a%r aﬁlﬁq ©r

CﬁﬁﬂfMWODJSC(GHG"&WWI @, liey1 g e SE0)0-6C pEpblky b lydroxy(C,-
saturated or unsaturated heterocyclic ring containing

Colatkoxy(C Hed dkplatGn{ gylkest(Ectedlkorpih iEatkylabtlo; - s)alkoxy(C -

B0 A e BSEHSL PPo, SE2ah: Heh ot
C )}@8&" t(%fd&ﬁ%c? Sé@%ﬁ&i@'(&f‘ @)@%ﬁc@ﬁg{/dd%% %910&(1}% 'ﬂgﬁ'@sayocl Calkoxy(C,-

CJadye( C, - C6) al kyl, (Cr C6)al koxy(C, - C6)al kyl,
(C, -C6)al kyl - (C—O) (Cr C6)al koxy-(C=0O) - or oxo. In
yet anot her pOSSIb|e subgroup of the conmpounds of

f or Frunwther presitla quiregoun eftba eempenngdgjof funrulaclh Rpand R; #igached to
adj\%}:]é)ngar Elé?ngt o%?tt%g{l, t\{t)mget:tner wEh aercgr r(])nrr{n% tgrké) {m wltuch they are

attached, a condensed phenyl ring, wherein said phenyl ring is unsubstituted or substituted
with 1 or 2 substituent(s) each independently being hydroxy, (C,-Cg)alkyl, (C,-C¢)alkoxy,
hydroxy(C,-Cg)alkyl, halo(C,-C¢)alkyl, (C,-C¢)alkoxy(C,-Cy)alkyl, (C,-Cy)alkyl-(C=0)- or
(C,-Cyalkoxy-(C=0)-; for example, R, and R, attached to adjacent carbon ring atoms form,
together with the carbon ring atoms to which they are attached, a condensed phenyl ring,
wherein said phenyl ring is substituted with 1 substituent being hydroxy(C,-C)alkyl or (C;-
C,)alkoxy-(C=0)-.
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attached, a condensed 6 nenbered saturated carbocyclic
ring, wherein said carbocyclic ring is unsubstituted.

wo poogmei33amot her possi bl e subgroup of the conporeEI2048/000090
formula I, R4 and R8 attached to adjacent carbon ring
atons form together with the carbon ring atons to
which they are attached, a cohtlensed 5 or 6 menbered
saturated or unsaturated heterocyclic ring containing

1 oy %n&ﬁ&%é)gﬁﬁfé%ﬁ%roﬁﬁ !()?ﬂlte%nfp!bﬁﬁﬁsl\éf Lﬁﬁ‘fj, Ié’and R, attached to

wher ei n sai eterocyclic ring is unsubstituted or

ad§aéBst dafbon@thgtéris for, togethiebs/ithitheestri) rig@atbms to which they are
I ndependent |y bei ng hydroxy, (Cr C6)al kyl, (Cr

att@S)eal], k oonydenseddr endyinembered satiufapéd orrmisyp@teda@Itickglic ring or a
C -C6)al k C -, Co)al kyl, (C, - | kyl -(C=O -, . .
co%@nse%% & é%ﬁe&tﬂ& el Y @?tﬁ@ycyilgfstyr%@@tammg Lor2
b f .1 . o
PR i PO St Bl b By
undittigltd P&N@HstitBted wAth Dol B SRRMREN]H M ERINAEpHAERBEYSGhS Rydroxy,

rrng or a 5 or 6 nenbered saturated heterocyclic ring
(Co-anadiiyi (0g-Chatkoxy, Ietretygat-cghkkyl, dmlaCl-egaliyh (CNCalkoxy(C,-

and S, wherein said carbocyclic or heterocyclic ring
Caakyln€utisdalkxlt€gOor. (Subsrlkony€d=MW1a1 oxoor 2

substituent(s) each independently being hydroxy, (Cr

C6) al kyl o oxo; ..for exanpl R7 and .R3 t9get her
ui 10 B DR BT AR 5Py REFLIE aached
to 8djact cEbOR BRE LR chsSBLHI 1BE&HNPHIBIHR U Doh Gingiaffins to which they are
containing 1 or 2 heteroaton(s) selected fromN, O
attaciebdSe coMdensedd rmamblerbé sannedadartmcytlinging whesibsdid tarbedyclic ring
~or substituted with 1 or 2 substituent(s) each
is uprybptenigdnt | y bei ng hydroxy, (C -C6)al kyl oroxo. In a
further possible subgroup of the conpounds of formnula

I, i s 5) (R6) , or R7)(R8): Z is.- I ns
S1 o $gRe PSRRI sopfpafos SERPRUBITR flaR, atached
to RYAERX YarbbiFin SRR sK¥im, t@h&@iﬂ& HR%4rboR ¥#n@GfMs to which they are
pHenyI(C,-CB)aIkoxy or ; R2 is, independently at
attecel, Dcmidensed Seyr GHnerlBered satiratkelpe uisattdateddieteeanyklic ring
occurrence, H R4 is, independently at each L
copl@ining kAt hetproatppr(phselectnd 1?@1 No)- dngt g Wheeinrseidshgienpayclic ring is
un?l.g)tégtuﬁetéii oarC hﬁsﬂihﬁtﬁ% twgtglr lg(gr:?ﬂ%g 't%grrl]t(sr) 'efih %&gp@nﬁgl{tg} being hydroxy,
(C,-Cyalkyl, (C,-Cy)alkoxy, hydroxy(C,-Cs)alkyl, halo(C,-C¢)alkyl, (C,-Cs)alkoxy(C,-

Cyalkyl, (C,-Cy)alkyl-(C=0)-, (C,-Cy)alkoxy-(C=0)- or oxo.

In another possible subgroup of the compounds of formula I, R, and R, form,
together with the carbon ring atom to which they are attached, a 5 or 6 membered saturated
carbocyclic ring or a 5 or 6 membered saturated heterocyclic ring containing 1 or 2
heteroatom(s) selected from N, O, and S, wherein said carbocyclic or heterocyclic ring is
unsubstituted or substituted with 1 or 2 substituent(s) each independently being hydroxy,
(C,-Cyalkyl or oxo; for example, R; and R form, together with the carbon ring atom to
which they are attached, a 5 or 6 membered saturated heterocyclic ring containing 1 or 2
heteroatom(s) selected from N, O, and S, wherein said heterocyclic ring is unsubstituted or

substituted with 1 or 2 substituent(s) each independently being hydroxy, (C,-Cs)alkyl or
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atomto which they are attached, a -(C=0- group; R5

is H or RA and R5 attached to adjacent carbon ring
war@a®13e0 m a bond between the carbon ring at oPET/FI2008/000090

whi ch they are attached; R6 is phenyl unsubstituted or

substituted with 1 or 2 substltuent(s) R9; R7 is H,

(Cr C6)al kyl, hydroxy(C,-C 6)4Ikyl (Cr C6)al koxy(C, -C

6) al kyl or (C C6) al koxy- (C=0)-; or R4 and R7

gttached to adjacent carbon ring atons forma bond

etween the carbon ring atons to which they are

attached; R8 is hydroxy, (C Co6)al kyl, (C2-C6)al kenyl,

( C, 1478 rtHeR pyssitlabitgesup dryae Wﬁ(ﬁnﬂ@oﬁfe&ﬂn&}dl X is C(R5)(R,) or

hal o(C, -C 6?alky| hydroxy(C r C6) al koxy,
CRORH) al koxy(C r ©C6) al kyl, (C2-C6)al kenyl oxy(C r

d?ﬁlkl (Cr CGaIkyI (C-O) (Cl- Qal kOXy- (C=O -

(Bo)lal wA§jogleceyds(C 1- 06) al kyl

§C1 G #&Qéye‘? s e ALK, o 9‘3@"" Falogen,

Tkyl . hyd (C
1’@‘#@ (ci- a)al)/kyl y(E:(fxyos)m kyl -(C=0)-S-(C, -C

R, 83, addepéndently aCE)hlokstreh@FEO) - O (C, - C 6) al kyl |,
hydroxy(C, - C6) al koxy( Cl- C6)a|ky|
R a@1nd§eyr&enﬁxy(@£hgegwmw ;C 1-06) al kyl, hal o(C

R it el St i te W@o& LN, 00 2

or ROMA KO¥Mh 2 ﬁﬁch%é 1S sFRe RhibBh AP atdin Bt e6gehef #ithQRe carbon ring

rfng atons form together wth the carbon ringatons to

atoicckhich @eyair€attdched; he (C=@)-gangensed phenyl ring,
wherei n said phenyl ring is unsubstituted or

RssuMstituted with 1 or 2 substituent(s) each

or Rl Rostipened oy cisccpt o eaiorat FBy b restiad arbon ring

QLM together with the carbon ring
aub &ns 1&1€%¥§ﬁ%@%ey are attached, a condensed 6

R, IEpHeayBshsabdtititad oflsubsfifaeayeith € of 2 Rabstitduai(s) Ry; sai d
carbocycllc ring is unsubstituted; R9 is,

R, iisid (6 rtigakylyhydroxsd € Coethayt, r(é?n&e)all‘lwm(é@dalkﬂor (C,-C)alkoxy-
Ce) al kyl, (C, -C6)al koxy, hal ogen, hydroxy(C r
(Cffég-m kyl, hal o(C,-C6)al kyl, hydroxy(C, -C5)al koxy,

or Bal’ ,?(&3; %@%%i !_8 (@ﬁﬁ%%%atﬁg fdr%é%snd (Retween the carbon ring
ato¥sadb PhicH t@ep)lre(aﬁaﬁhed

R, is hydroxy, (C,-Cy)alkyl, (C,-C)alkenyl, (C,;-Cs)alkoxy, halogen, hydroxy(C,-Cy)alkyl,
halo(C,-Cy)alkyl, hydroxy(C,-Cg)alkoxy, (C,-Cy)alkoxy(C;-Cy)alkyl, (C,-Ci)alkenyloxy(C,-
Cy)alkyl, (C,-Cgalkyl-(C=0)-, (C,-Cgalkoxy-(C=0)-, (C,-Cs)alkoxy-(C=0)-(C,-Cs)alkyl,
(C,-C)alkyl-(C=0)-0-(C,-Cs)alkyl, hydroxy-(C=0)-(C,-C¢)alkoxy(C,-Cs)alkyl, (C,-
C,)alkoxy-(C=0)-(C,-C¢)alkoxy(C,-Cy)alkyl, hydroxy(C,-C¢)alkyl-S-(C,-Cylalkyl, (C,-
C,)alkyl-(C=0)-S-(C,-Cy)alkyl, (C,-Cy)alkyl-(O=S=0)-0-(C,-Cy)alkyl, hydroxy(C,-
C)alkoxy(C,-Cyalkyl, (C,-C¢)alkoxy(C,-Cy)alkoxy(C,-Cy)alkyl, halo(C,-Cg)alkoxy(C,;-
Cyalkyl, CN, (R,(),N-(C,-Cgalkyl, (R,),N-(C=0)-, carboxy, or (C,-C¢)alkoxy-(C;-

C,)alkoxy;

or R, and Ry attached to adjacent carbon ring atoms form, together with the carbon ring
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C6) al koxy, CN, (R10)2N-, (R10)2N-(C=O-, Rl 1-(C=S=0O -

or RL 1-(0C=S=0-0O; or RO and RO attached to adjacent
w@a00bom3pd ng atons form together with the carPCHFRDIBEH00090

atons to which they are attached, a condensed 5 or 6

menbered unsaturated heterocyclic ring containing 1 or

2 heteroaton(s) selected fromX, wherein said phenyl ,

carbocyclic or heterocyclic ring is unsubstituted; R10

at(@s to \Eﬂ?ﬁ) ﬂ%g%%‘t i%cﬁ‘édﬁ 3285% gﬂ?ﬁ#ﬁe%gpﬁngé ’dﬁlf%foeélg %1%1 neyl ring is
un@ﬁ%sh%é@(l)ﬂ‘sﬁbstﬁﬁtea e Cdr wtﬁhk&ht\(s) réhd:lﬁn@epelad@r[tl}zbelﬂgﬁydroxy(c -

nis 1 or 2. In another possible subgroup of th
6yxblnyi@u((dlscgﬁlk6ny fﬁlFF(a) -4, Xis C(R5)(R6) or C( R7) ( R8); Z
| ndependently at each

or 8@ @ggg Re ﬁtéaé:he(h Wnt ({ on@t}giqltgx}ap forgy, tmlbeg ath the caron ring

at(%r?]n%tgpvglﬁgléﬁ}ey i/?reaatttaglg é]{; a gg@ﬂgn%%ﬂé gfeqqeregffaéurated carbocyclic ring,
wﬂeﬁéejny £OLEBbIYCIRinBAE InQibChLicance, H RS is M RS s

unsubstitu ed or substituted with 1 or 2

R, 54! bsdepentRntly 89 eadh ocifrense, (HFdrdx§) @, I(S@alkﬁB((I sC,)alkoxy, halogen,
hydroxy(C, -C 6) al kyl , hydroxy(C r 2alk

hYd)@)Ka(qklﬁ%)f(lb’lr hm()fh’r(k%lk)dr hydtex((/{-Cs)alkoxy, ha}'/O(C( %s)alkoxy,
AShT RS PR TSI B85 o
Cépﬂluo g‘ @glé{]w OBrIQ gt&‘éq ac hE ocC c) u ??g S@résé(@u& R O:%Q)g' ? i, m

or R% afld R} atlachad foSadfacehtaytfin iOAtHRE fROS5 %g@ﬂ&r szuthgh@ b@b@f ring
e conmpounds of formula I, XiS C(R5)(R6) O

atoB{sRB)v(HRG) they are attached, a condensed 5 or 6 membered unsaturated heterocyclic

ring containing 1 or 2 heteroatom(s) selected from O, wherein said phenyl, carbocyclic or

heterocyclic ring is unsubstituted;

R,, is, independently at each occurrence, H or (C,-Cy)alkyl,

R,, is, independently at each occurrence, (C,-Cg)alkyl or halo(C,-Cy)alkyl;

mis 0,1 or2; and

nis1or?2.

In another possible subgroup of the compounds of formula I, X is C(Rs)(Ry) or
CR)R);
Zis -[C(Ry), v
R, is, independently at each occurrence, hydroxy, (C,-C)alkyl, or halogen;
R, is, independently at each occurrence, H;
R, is, independently at each occurrence, H;
R, is, independently at each occurrence, H;
R; is H;
R, is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Ry;
R, is (C,-Cy)alkyl;
R, is hydroxy(C,-Cy)alkyl, hydroxy(C,-Cy)alkoxy, (C,-Cs)alkoxy(C,-Cy)alkyl or
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Zis a single bond; Rl is, independently at each
occurrence, hydroxy, (g-C6)alkyl, or halogen; R2 is,

w0 pabefpesgent | y at each occurrence, H, R3 is, PCT/FI2008/000090
i ndependently at each occurrence, H R4 is,
i ndependently at each occurrence, H R5is H R6 is
phenyl unsubstituted or substﬁfuted wth 1 or 2
substituent(s) R9; R7 is Hor (C -C6)alkyl; R8 is

| dro C, -Co6) al koxy, (Cr
ARG (-0 k0.
R, 1Y, dfidbpyideht(08) edck @sylrieheéhydtdgy! (C1R96)zilByll, (Qydepakobenhhlpgen,

at each occurrence, hydroxy, (C C6)al kyl,
hy(oxy (6)G)dbsxy, o{Bhdden, hydroxy(Cr C6) al koxy or
(R10).2N-; 0 is, independentl t, each occurrence, H
R,gls, ‘(“é,epeeéffgilyk%ﬂe?"l}ﬁchﬂsn‘i?r ﬁﬁr (ﬁl'%s)aﬁ‘.yf’l n a further
| hl e subgroup of the conpounds of formula I, the
In@%ﬁ%%ﬁnd is 1-
ni6Z, 3- di hydrobenzo[ I, 4] di oxi n- 2-yl met hyl ) - 5- phenyl -1, 2,
3, 6-tetrahydropyridine, |-(2,3- dihydrobenzo]
1, 4] di oxi n- 2-yl met hyl ) - 3- phenyl pi peri di ne,
In Yet(@dpBedpdssitlofgralp of thg einpounds of formula I,
2-yl net hyl ) - 3- ( 2- met hoxyphenyl ) pi peri di ne,
XQ-C{(E\;)&N)&I RelBd)) -1 - (2, 3-
di_hydr obenzo[ | , 4] di oxi n-2-yl net hyl ) pi peri di ne,
Z iSO ot ohenzol | 4] di oxin- 2 yi et hyl ) - 3
R, 3§, SadBpbhiM P Beath bBkRRnt i 8roxd; (B3-G)dlikj1ystitainseaol
1f§4f§?oxin-g-ylnethyl)-S -5}/7-%0(]((&p6|)per|ydin£,%é
R, 1s, (itlepertiehtl g ntodmeh ofurfendd, d;oxi n- 2- yl net hyl ) - 3- (4-

met hoxyphenyl ) pi peri di ne,
Rslis, ergi,eneruienglﬂazﬁéﬁ@e‘furr,%f@ifﬁxi n- 2-yl met hyl ) - 3-o-t ol yl pi

peri di ne .
Ihﬁ§fwg??y§pﬁ¥ﬁ&%?gﬂgﬁE%?F?i¥dioxin-2-y|nethy|)piperidin
I{3§Hyl]phenol, l-(2, 3-

*di hydr obenzo[ |, 4] di oxi n- 2-yl net hyl ) - 3- (3-f | uor ophenyl )
R, ¥ ey Darsebstiduted of fibstituted with 1 or 2 substituent(s) Ry;

di hydr obenzol[ |, 4] di oxi n-2-yl met hyl ) pi peri di n-3-yl ] phen
R, é4 H op (€1-Calksl;

BRIl S S ARt e

hy%%é%@%gF%%§§?¥%%¢§%m¥L]-3-(2-f|uorophenyl)piperidine,

R, is, independently at each occurrence, hydroxy, (C,-Cs)alkyl, (C,-C4)alkoxy, halogen,
hydroxy(C,-Cg)alkoxy or (R,,),N-;

R,, is, independently at each occurrence, H or (C,-Cy)alkyl,

misQOorl;

nis 1.

In a further possible subgroup of the compounds of formula I, the compound is 1-
(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-5-phenyl-1,2,3,6-tetrahydropyridine, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-phenylpiperidine, 1-(2,3-dihydrobenzo[1,4]dioxin-
2-ylmethyl)-3-(2-methoxyphenyl)piperidine, 3-(4-chlorophenyl)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidine, 1-(2,3-dihydrobenzo[1,4]dioxin-2-
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di hydr obenzol[ |, 4] di oxi n-2-yl ) et hyl ] - 3- (2-f | uor ophenyl
)pi peridine, (R)-1-[(S)-I-(2,3- dihydrobenzo]
wda 200pai0 n- 2-yl ) met hyl ] - 3-(3-fl uoro rhenyl) pi PET/FitDe3®00090
(R)-1-[(9)-1-(2, 3-
di hydr obenzo[ |, 4] di oxi n-2-yl ) netb-yl]-3-(3-fl uoropheny
| ) pi peridine -HO , (5*)-I-[(552I-
(2, 3-di hydrobenzol[ | , 4] di oxi n- 2- yI)nEthyI] 3-(3-fluorop

o
e s A ST
(o5 Ipipéridind) -, 3-dihydrobefiselt aieda{2-ylmethyl)-3-(4-
}7(ﬁyfgﬁgxﬂn)zézl)n%&ayl?y% (zﬁfluor%gﬁggyﬁ)élperldlne
métRs3yphehyl Pipetidine, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-o- tolylplpendme
di h |, 4] di ox 3-trifluo

a4 lofaei-dw %ﬁa"be”lf ﬁfdmm I Setofpipet B Y hicdof T-64-

dllg)%i_s %l?nzé[i fﬁﬁhd%l?l be?]il};lg %]‘:3( gép%)éhﬁa&ggﬁd)n?f? 5 *P( | (L 3-

diI?d’rJ)beﬁm(zg{)l -41dibRin3-infBasli ﬁhﬁé}mﬁ B.Aplesoti A R(3) met hyl ] -
-(4- trifruoronethyl phenyl)pi pértdi ne,

dﬂ(}&h)beilZ(ﬂ[(I B)didxia 2 - Bkt ypyipdrieiier-8fyl )phenol, (R*)-1-[(S)-1-(2,3-

4] di oxi n- 2-y

t hy
Igydeabengol[f Jmp@nze%hlpmplh]erﬂyﬂ % flperoplgnyBpiperidine, (5*)-1-[(5)-1-(2,3-

d@»ﬁ}#@eﬁéﬁ? g2 me Y e I gppepigraRe (rn-1-19-1-03-
e P R R Sl 119103

diydtobenzd[( ) didbxia2-Bmethyl]-3-(3- ﬂuorophenyl)plpendme -HCl, (§*)-1-[(S)-1-
i hydrobenzo[ |, 4] di oxi n-2-yl ) met hyl] - 3- met hox hen

2, B)(bhx@f’bedlll@{é 4]@1RX1)1 Zayl[)metl{yélsg -(3- ﬂuQ@pBe Dipingridinen )'[1 S)-
(2@11‘1} 3( Oﬁéngoﬁﬁ@%%%{ﬂn%{}@ﬁré U 'ﬁuoroﬁ]ir{’yﬁpf'p%'ndmﬁ})-?-[(S)-1-

234 @ﬂ{@’e@%@ [411]? @g £y ){aggiyﬂ 3. gﬁgnaﬂobﬂé@%ip%am%-yd*})ﬁfm I-

gldmdﬁ Q[A]dlékﬂmyl)meﬁrym@ F&Mo}@haﬁyu -sheRyBpiptdiding, (5*)-1-
nyl ) met hanol , acetic acid 3-{(5)
[($(1r(2*3)-dmqub?1M[llhﬁr]drqmeﬂzsdlmqthb}lliﬁdﬁftnﬂ@%@gn)eFM'h?mY@m@“dme
eny] ester *

(REIH{(R)3; (%%&HWPB%HE@‘H@OA‘}IB? ai)nwﬂzyli fret hyl | é. peri di

it RARRIRH R IRRE k51451 itinstghenggl Agipping2 ypmethyil-
3-QuE Yol Heﬂynplﬁendﬁhé Rhe)'l@-){w)ﬂr @pR8ihlyd@benzo[1,4]dioxin-2-

trlfluoronet anesul foni ¢ acid

yDaefl(yRI-(3-niefiOxybhen®]) Biperitiney @Fe Z[()f)H (2 3-dihydrobenzo[1,4]dioxin-2-
1d|0X|n 2-yl) net hyl ] - pi_peri di n- 3- y hen%l ester,
yDpmthyl k- gé3- meih%meny}i)pl(pzﬂ dne -HCl, ($*)-1-[($)-1-(2;

di hr;(g%%é% gfﬂidoé\)spél ﬂgn%‘th e gé %&‘E é};]eﬁyls)ﬁf)érgdme TRH-ARNG(5)-1-
@, §%ﬂ3yd%m% @Q?&léﬁhlz §%&b@?§l}ﬁ fgnbhhl)ﬂ?F}PMédd RiRPR81L[5)r-(2,3-

benzonltrl e, enzo

dlh@dfdbShzo{l @]Zh(ﬁ)ﬂd&hy/l%éthﬁl}ﬁlp{mdm 3-yl}phenol - HCl B-{(R*)-1-[(5)-1-(2,3-
1, 4] di oxi n-2-yl ) met hyl ] - pi peri di ne, 3

ditfygrebpnzol | eB;lo)en@eyimtbxlgpxzex:adlmshyleapmgmmano1 acetic acid 3-{(S)-1-
[(Rg* ](%I3F%w§r%§gr{zgﬁh£|gﬁég§baw ql%ﬁ)%léﬁr? glyifp%enyl ester -HCI, 2-(3-
B ———

3- (Brl{(ﬁ*yi{@hy(bb dﬁhﬁ&ﬁbé{z@[l&midxm 2-yl)methyl]piperidin-3-
yl}phenoxy)propan-1-ol, trifluoromethanesulfonic acid 3- {(R*)-1-[(S5)-1-(2,3-
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phenol ,
(5)-3-[(i?*)-3-(3-hydroxy-phenyl)-piperidin-I-ylnethyl

WO 209813phydr obenzo[ |, 4] di oxi n-6-ol, PCT/F12008/000090
3-[(/?*)-1-((5)-8-benzyl oxy-2, 3-di hydr obenzo[ |, 4] di oxi
n-2- yl methyl) pi peridin-3-yl]phenol,
(5)-3-[(/?*)-3-(3-hydroxy-ph [)-piperidin-I-ylnmethyl
]- 2, 3-di hydrobenzo[ 1, 4]dioxin-5-ol,

dll(}%i’?bf{lg%é([l r?q«glg)unb §1)H1@{h;}1]l2p1§$rfhéx:ﬂﬁd>g Pﬁ%ﬂypéster GB-{(R¥)-1-[(5)-1-(2,3-

ditydréhedzalil mdimiln%yr){nlethﬂ]ﬁipemdm-zyubhatdxy)a):etsemad By {(R*)-1-[(S)-1-
1,2, 3,6-tetrahydropyridi ne,

(2J3 QIIz(dzomnﬁq[ds‘Hd@w miediybxpineridipi3mds thengongtribe, & net hy

bepol 3Rty GRKISER SibihBeel 4)dinuingPmethy pigeridine, 3-
[(Ii’*j (r_j %igl %8@%&%‘%%{%9&%&&%[‘1%@&1&% ﬁm@ih%%ﬁéhed"‘& 9[311] phenol,

= RIS HHylAethi 3-dihydro-b 4]di -
(S)%%f%l?‘%éd@h}@g?% be[%}fzég?i)éfﬂi q Ogiyu Y12, 3-dihydro-benzo[ 1,4]dioxin-6-ol,

3-[yRToet-(8) Yehmaﬁyxiy-éﬁsdlhydmdiennm 4]dloﬁn32—ﬂlmwbpx«pmmp -3-yl]-
1, 4]d|0X|n 2 g peri di ne-3- carboxylic acid
ph@qq%,yq.?) Bd{R&Y)- ¥3 hydroxy -phenyl)-piperidin-1-ylmethyl]-2,3-dihydro-

bel[lZO); %H@?Xﬁl&- o rg ?&1‘}(1[('(5’)421 9' 251 oxy22 ¥ 'dﬂ%d (}{)leh%[ﬁ)ﬁﬁ 19}'{19—23
yhhetﬁ?l)ﬁp@hdlﬂ@t hsRA6! S)%lgkﬂaysw?%_séasniog?lﬂﬂuwl)-ﬁfp@ﬁaimﬂ-mnﬁéthyl]-

I di'ne- 3-car ox [1c aci
2 3| dlh?dﬁbéhzb[/]d%hhﬁmi 6fdl, (R]"‘MBQXK(S)-Z—ﬂhthj&LH)hyﬁr@EMd[D,I4]Jhox1n—2-
ri di ne-3-carboxylic acid ethyl es
yipethyDpigerisimclibenolo] 1(241%@%@@0[9 (4ot 3-y gt lingpethyl-

1,#3%]%;331)\(3@1)%@@ {‘ﬁ;{]‘%ﬂl@/ﬁﬁé g#@dr 053?12 Uhy1)-3,5-dimethyl-
R O e S iy Bk O
tetﬁh&drépyﬂiﬁﬁhﬂyylﬂmahmhcm €2, 3-dihydrobenzo[1,4]dioxin-2- ylmethyl)

3-chl or onet hy - (2, 3-di hydrobenzo[ I, 4EdIOXIn 2-yl meth

1,23.4,5%,7, &-@p@y@ppgqmaplﬁ@; 2-(2,3-dihydrobenzo[1,4]dioxin-2-

ylnbcft{gg?(* éial?ydgclns enz %3 ﬂ dro)i)enzo 1 4 10x1ny£ gllmethn?)pla/endme-}
caJJbo ﬁlc%c {H{Q e@f%:? 4< 3& |3 (ﬂ gqrglﬁx)]g(r)% th@ihpy Iy)méh&ll)plﬂgﬁcnﬂ)g
yl]hre{hana dl(izn,\zcm@jaﬁalz@{zb[144]dllommy&néthﬂ%hﬁéthylbxﬂa:yldmwaaboxyhc

t hyl - 3- net hyl pi peridin-4-ol, acetic acid
acifl c(hzfl emmyd?-,éEﬁbhydjpbemp[d|,4i§h|onmz2ylm@hﬂw3)et®1plpendlne -3-carboxylic

B ey P
ylIfe {}[%& i”(i B;ﬁ‘?ﬁ%l)be%%ﬁr4]dlﬂ>3'cm(2°-yﬁné1h§1¥‘%Gﬁ&ﬁb‘%ﬁ&ethyl 3

meniymﬁbéwdlﬁe 3- (Qtﬁm'hpﬂﬂéﬁérlz@{ N4 Riokid-DBAMSMH)- 3 ethoxymethyl-3-
, 3-di hydr obenzo[ 1,4 di oxi n- 2- yl met hyl ) - 3-

mediyltgaperﬁhmeBFm»kqmnteﬂwll pi(PSrdibydrebenko[124]8iodith-girobtbp) GF

meﬂwﬁlég% & &:%érqiiwdrsb?ﬁazpHﬁ]é}%@k?ﬂlrﬁethyl) 3-methylpiperidin-3-

yl]%oh%q-é-)ﬂ’l,;’l_ gi g%lﬂvﬁbq%gégc{[ éﬂ_#l%pug}-l)é]-)g{rwg}%)n% (1-methoxy-1-methylethyl)-
3%@&313 | B?‘E)lglr? % ‘&%ﬁé&}ﬁ&hﬁﬁl ‘chﬁeﬂlﬂ =225 RN Y Iy droxymethyl-3-
mefryBdipsti dixyraa] zméhc keif 2 -3;3ditebbehes) 2 @] dioh di- pxietiny2)-3-

methylpiperidin-3-ylmethyl ester, methanesulfonic acid 1-(2,3-dihydrobenzof1,4]dioxin-2-
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yl met hyl ) - 3- et hyl pi peri di ne,

2-[1-(2, 3-di hydrobenzo[ | , 4] di oxi n-2-yl net hyl ) - 3-
weedglopidper i di n- 3-yl - met hoxy] et hanol , 3-al | yl oRgTEL2DY8/000090

1- (2, 3-di hydrobenzo[ 1, 4] di oxi n- 2-

yl met hyl ) - 3- net hyl - pi peri di ne

3-a|IyI-I-(2,3-dihydrobenzo[l!%]dioxin-2-y|nethy|)-

pi peri di ne-3-carboxylic acid ethyl ester,

yl{n]%fllllgl)l #{neﬁly{p{épghd#ﬁ A @ﬁl‘i"pés‘?&rl[l‘lb‘% Q?h'yﬂro%enzo 1,4]dioxin-2-

ridin- hanol
yh&e@nzl)yj -ethy¥pzhedidih- nyt]mﬁﬁnzp I I-(ZLB]-dihSDdfrbben'&ow 4idioit-2-yBnethyl)-3-
oxymet hyl pi peri di ne,

etladﬁkmyuhoxm@hslpmengmobéma{lhydarqﬂmnmnlrﬂ]@oymrﬁeylmwﬂ)ym
meftﬁq%?ﬁéna&@?%ﬁér ey iPHcaiding flb: Gt
yh%é@) et§§}18 eﬁg Ogé(g F‘F’tﬁh%! 1P Hgﬁ@&ﬂéﬁﬁ o[ 4]djoxin-2-ylmethy)-

3- &Eﬂ??eﬁﬂﬁ% by étﬁalﬁ)‘l)@ Mlﬁ%étﬁypﬁgpk -dihydrobenzo[1,4]dioxin-2-

di hydrobenzo[ |, 4] di oxi n

ylmbﬁ[yl)kﬁyéthyipgmndnhlenz -BH-(2, }-ddty(dmbeam[di 4¢dibyin-2eglrethyl)-3-
3-di hydr obenzol | 4ﬁﬂ|0|
et@mlm@q@p-ﬁd{lg@?th@;}ﬁetgaxw ]%-p ﬁ@ymethyl 1-(2,3-dihydrobenzol[ 1,4]dioxin-2-

yhﬁﬁtilxgéylg{e%m)%lgﬁ C# ﬁlﬁ)]ldl &X i H1hyd¥obenzolf}/4?d1ox1xg% ylmethyl)-
plgenaaqe% %%agn%m%;h eéﬂeidl[%mpr 2y BIEhrb Derl e 14 doRB- R

- Ccar oxy ICc acid

ylﬂqeth?].)%p&hdm@ryiﬂlﬁéthmﬂdl 34-]akﬂylek(2)3-ﬂihydmﬁehgd[] Aidiextihdi-ylerethyl)-3-
- carbonitrile

meﬂ@cymhemyﬂgdamb@% 23-02%1h}’1'4]'@b3o§11|hﬁd12’b9%]t fhdioxin-getmgihyl -y
cthc ey e B 423 s AP PR 2.2.2-

i D - dihyid [
R R e
mellgy1pipBRdiAY3-yla st ifxy | dttanoR [3-(2 3- d1hydrobenzo[1 ,4]dioxin-2-

di hydr obenzof 1, 4] di oxi n-2-yl net hyl ) - Lo
ylmetnylspmemcbnﬁaﬁwﬁm i) etibpibester, 3 % Arelitnanadienzq[ St dioxin-2-

S e e Sl

mé@x&?k@?&)ehdlgg 33 IHhAReRs) |4L(ﬂl))gh9x§lﬂlea1y¥)lp PRkl a-

plperld ne-

catbbD)liclacid smidé; (-2, @dﬂl}‘d}’(ﬂkﬁb&{m Zl‘}{hoxm 2-ylmethyl)piperidine-3-
1,4 dioxin-2-y|)nethy|]-3-nethy|piperidin-
cax’bognltx}ln;e@-rﬁh-mzm -dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-yljmethylamine, 1-

2, § d}h rot}?g%é{%)%(%hﬁéqzll gy]grllqg%ar gben %l 'lg g?;ﬁ-g%hg&é):b%goﬁhTdioxin-z-

s e T e T R
ditdidehiAt a]dl&@l Q\ylh{eﬁ)yﬂ r Q% ﬁte@'aﬁy&bﬁbﬁﬂﬂ&[n 8- yl]methanol (S)-1-
, 4] di oxi n=2-yl ) net hyl’] nmet hoxyet hoxynet hyl )

((Rt)-h!y3 pihyédrobeimaog] ,4]dB)xine-2- carbonyl) 3-methylpiperidine-3- carboxyhc a01d ethyl
h 3-di hydr obenzo[ |, 4] di oxi n- 2- yI% L
esten-, §hlma(§)zlé(5}1 @3- #uhmérpb@rmw%}ﬁ!aftwﬂ) gk ylhﬁﬂ@et yi-piperidine-

- c%%wiﬁ%bzbé 31[ <§>4TE# SRSy PR YRy gt Bifpipiperidin-

|
3 ’gﬁ‘ﬁf%%‘@ } ﬁég ogenzoeflﬁ ﬁ?lgi((ililgz %Dme hr}%] 3hyI ]-
me&r}/fﬂﬁbéﬁ’dlﬂBPﬁMe&idiyﬁeﬂiaﬁEﬁ byi(¥)-1- (S) 1-(2,3-dihydrobenzo[ 1,4]dioxin-2-
yl)methyl]-3-methylpiperidin-3-ylmethoxy}-ethanol D-tartrate, (S)-1-[(S)-1-(2,3-
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ester,
2-{(5)-1-[(5)-1-(2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl ) neth

wQ@ doo®133ed hyl pi peri di n-3- yl met hyl - sul f anyl } et Pem®i2008{000090
S)-1-[(5)-1-(2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl ) nethyl]-
3- net hyl pi peri di n- 3- ylnetho§y acetic acid tert-bvLy\
ester, sodium{(S)-I-[(S-\-(2 3- di hydrobenzo
[1, 4]d|0X|n 2-yl)nmethyl] -3- nethylplperldln 3

di ﬂrgﬂ%m@gr%ﬁ‘%%?gﬁlﬁﬁi (L)ib ?n sz%thoxyethoxymethyl) -3-methylpiperidine, (S)

[é&i—ﬁJ(DXJdﬂi}ero‘dmé[llW]dloﬁmm%yl)mlemyqa -in@thyl-3-(2| 2Bt hoxyj et

anol

tnﬂucqrﬁsaiﬁowmvhyldxbmmb{w mlqtbhrmulfvngz 3aidreDHyl($)-8<2.Buor o- pi
peri di ne- car hox I| ﬁCId

dl}[Xdr‘(lé’“%O[é14ﬂ1‘§la¥IBb?eﬁ YH1 Mg i p@evﬁwé Bingthy_estepdhigagstic acid

(g'f'i I[H%) 23% X@Hgﬁ)gﬁ%@ ]éh(g)xen}1 Z2 &[1 meiﬂl%l gxm%th§lp )Re)ndmt ?1 )ﬂmethyl}
estler 3- ﬁhﬁ‘? 1|ogr3 Qih?&rob&'lz%? ih-0- ﬁﬁh&hﬁqb%aﬁﬂg@eﬂdln -3-

fluoro-2, 3- dr o- benzo[1, 4] di oxin
ylrﬂethyhﬁﬂifa;lyl)} etBamad) {(5)-19(Hdr (2(;13 dﬂl@dljdb}:nzuét H}!ilmim 2-y)methyl]-3-
g ((5)-7-fluoro-2,3-di hydrobenz
meq h)dPI@P iprd- 2@@&&%6}10 SCIHfé?’FrBRVhé’Et?Fy sediume(Hy]-[(HPei3-

ki AR S
((S') I"}'eﬂudfl% 3-&if }dro%elﬂz%? diox(ug 23y1$bﬁn¥gfﬁn}éﬁgiﬁﬁéndln -3-y
nethylplperl

-di oxin-2-yl) 3- met"hoxynet hyl

mdﬂhdi@]etﬁano{ (1R2*3)—dihy{h(08¢nsz{( 2)dBoxih- Essdmethlyﬂli&-ﬁ[loro piperidine-3-
1, 4] di oxi n-2-yl ) et hy g& pi peridin-3 - henslan1ne '
carppRyljc @id ¢thyl(e§)er,| [H¢@;3 lhyclfywr@bﬂnﬂd{qu?mlmﬁm B-fJpgrawiperidin-

s e bl A58 o AP e FBinen Bt s
plﬂfnggé éd%ﬁ%&{a@i@ %El%l%[ﬂg% ’Cét]%ld i[@ﬂﬂ’(‘(@'—’?—huofb’-i é-%)ﬁydro-benzo[l ,4]dioxin-

2- ﬂméﬂlﬁll)o:zmﬂ@i Jyiperain3y]]-meth ZnolBISROXYP R fNbp=2,3-dihydro-
pyrrolidine

benz] L. #1diqus)-21inethsl)eh-pthosy ety b imethyli miRéridine, ¢F) S Hluoro-
2, 3] (Thﬁ ér% t{eltl%) rl,%?(%lggl)éy%ym%l?%) %gpgn]g(%x% Ak?yd %géllﬂ(ﬂlygplperﬁp ine -HCIl, (5)-
I- [(43 "@?glrﬁdg,r betieb 1l rq%sgflgoﬁz BRGNS hefloRfhbAl 1F-methy!-

plp)éhﬂﬁﬁe hstl{QR*gML[r(sj 142, Belideabbriroyl, 4 [diden-d-yTIphdiby1]-pileditin-3-yl} -
[1-(2,3-di hydro- benzo[l 4]d|0X|n 2-
phgdymmyl()?*}jglf{rl (el -(2, &d;hy}lrohwmdﬁh,ﬁdﬂlpxm -2-yDmethyl]piperidin-3-

YUgienal bRl ét?é?u@%ﬁi%%pﬁ%% e ipatdina sty b Axhydro-

bensz'ogl] Q]Igi)o)% N3 y1 @ m’;(%% q%ﬁ}r;ﬁ:f'% %LP(X | 4?&1675“1@ yl)methyl]-3-(2-methoxy-

oxy icac

phédyi)(;?yr%hqirféé@)-q -RSNL0L, b &ﬂyhr@x,b&o%r | BRI BetARY-BY(2-fluoro-
pyrrolidi | ]- et hanol

ethBx:{frhetbil,){?»—ldetﬂ’lybipnpelbdmz dﬂ(]:], RO BIIOM 22 wdthydrwb)enﬂa [1,4]dioxin-2-
nethYI-Ggrrolldln 3-yl net hoxy] - et hano
y)mefhyl1si- ﬂy@rpawswai(neqympmeesunﬁ, B dine-pergoll 4ldioxin-2-

t | i dine
iyl ayptiita SRRy B9 ik RS L Bladf asg-bgel tidiorin-2-
yln?et%tlyﬁﬁl?éﬁ dinBL HE Heq{aﬂolg 231'1 ](2 @hcﬁﬁ‘fdro benzo[1,4]dioxin-2-ylmethyl)-
pyrrolidin-3-ylmethoxy]-ethanol, 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-methyl-
pyrrolidine-3-carboxylic acid methyl ester, [1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-
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It is evident to a person skilled in the art that, in

the conpounds of formula I, when the substituents RO
war@or3ai t ached t o adj acent carbon ring at onsPEDFIN08/000090

together with the carbon ring atons to which they are

attached, a condensed 5 or 6 menbered unsat urat ed

carbocycllc ring or a condensdd 5 or 6 menbered

unsaturated heterocyclic ring, said carbocyclic ring

@ AR b T DRy B DG AR Sinethy
mé%l%‘l%?ro‘hkiﬁ]g3-§hﬂéfﬁox31]1éth&ﬁbph (23-dih§abHehid| €Al EoRML-yImethyl)-3-
attached. The terns enpl oyed herei n have the neanings
méthkyoreetted- 3o kihyl-pyineidiny on 3-HR)-1166S)t 7-orme" 2, 3+dthyelyetienzo| 1,4]dioxin-
t he nmeani ngs bel ow refers to one or several, such as
2-WmethyBopipesdingrd)-phenelt erm "at | east one hal ogen”
refers to one or several halogens such as one

hal ﬁqe v1ggrr1]£%%§1 tpers n g'l}/lﬂ?(? Xry the aﬁsthaﬁ mﬂl tﬁé( goqnﬁoq{nﬁé B{ﬁg‘mula I, when

Suc ano

thégsru@éﬁ)cuerﬁpﬁg h&d R) at(a@ﬁe%)a’ﬂ é&)ﬂlt oar‘tﬂfn tONE Ebrie Eddethefvith the

such or as’part’ of another group, refers to a straight
carbbn bihg achectocttdacnthen tirer ataekkd) y dowdeasdiohogs memblsediungaturated
1, 2, 3, 4, 5 or 6 carbon aton(s). Representative

carbpevabic smeor acondasghd Ry mqnthemsﬂémSWfat@rlaet%%thp ngegpid

carﬁag%ycgle [r&pé or ggt h%ﬁ{:]gﬁ r1n$ ? %‘EY"yﬁ‘“hE ‘H@ﬁ?{ﬂwd bugig bré?ﬂ({} tion to the
ﬁag&a% REXY betw-ggﬁe tHeS®%aHon tng agnﬁg b Kxoh’ sraldas%b&ffgérﬁy%@ attached

rein as such or as part of another group, refers
an (C -Cral kyl group, as defined herein, appended to
t heThateemt enployed hereimbzve ttlye mha[mn@”indlinateck pegew. Thetarm “at least
Representative exanples of (Cl- C?alkCMy i ncl ude, but
ongr@nplgyed inrhe mganings halew 6s6¢rs te pHR sayseV?l@ srepasgne. For example,
ut.Q /s t oxy but ox
thegost o s R erS5 T B Pt hAastah M an g tggen
term" halo or "hal ogen", as enployed herein as such

or gfe RAMhPlroRPFOtL %fnﬁ 03@@ herefif &stch Br 4 pae dMBother group, refers
chl orine, bfom né or The term

to 4 DHIgadu@l- C6) al kyl ", as enployed herein, refers to at
| east one hal ogen, as defined herein, appended to the
parent nol ecul ar npiety through an (C C 6)alk

gr oipe texs “Yeraalyh, e?se?fﬁPIOWf’elPFr?‘Hé‘F guchyr ag @9% Pﬁﬁnother group,

al. ogens, ., th n rgn
BBl RSO SR PR 30845 o
carBHﬁ afeffts) ReprebeitdtRe ckmples HP{]@ EHAINI 1, inS1BdD ba@E Ryt limited to,
dlfluoronEt% trifiuoronet 2- chloroethyl,
meﬂtyﬂ),revhimpﬁ-pmplyl zsmpiopyl n-butyl, zso-butyl sec-butyl, tert-butyl, n-pentyl,

iso-pentyl, and n-hexyl.

The term “(C,-C¢)alkoxy”, as employed herein as such or as part of another group,
refers to an (C,-C¢)alkyl | group, as defined herein, appended to the parent molecular moiety
through an oxygen atom. Representative examples of (C,-C¢)alkoxy include, but are not
limited to, methoxy, ethoxy, n-propoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy,

2,2-dimethylpropoxy, 3-methylbutoxy, and n-hexoxy.

The term “halo” or “halogen”, as employed herein as such or as part of another
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2-chl oropropyl. The term "phenyl (C, -C 6)al koxy", as

enpl oyed herein, refers to at | east one phenyl group
wappewsdo t o t he parent nol ecul ar noi ety thr ouRtiT/ar2008/000090

(Cl-Cral kOXy group, as defined herein. Representative

exanpl es of phenyl (C r C6)al koxy include, but are not

limted to, phenyl net hoxy, 2;%%enylethoxy, and

3- phenyl propoxy. The term "am no", as enpl oyed herein

?ﬁﬁg . 0 a -NH2 group. The

gﬂ?i?ﬁﬁ%ﬁgﬁg? 3%@§gﬁi$mgﬁyﬁg£?&g%éenployed her ei n,

refers to one (Q Ctal kyl group, as defined herein,

appgnhe egm ‘haldi€, -PRakyl”, abémaploled hérvingtefers Ry atuedst aie halogen, as

am no group, as defined herein. Representative

defnathipires, aprpendnddo thelpaos)t ahdgdudarimeietyribloygle an Kot Caalkyl group, as
detqgéﬁ ]!&qlrénﬁ: en Wég %/r_g g%err%lhgggfnwgl}q@gleggpagbe %ggtlcal or different.

P AP o S S BB ALY b YR

chm%ﬂ%&tu It BFRYE ARy I2HAMPrAh QHY, 2-3518&Sthy ESLbRSASIbpyl, TR
ga | kyl groups can be identical or different.

2<manb@®pytat|ve exanpl es of di (C 1-C6)al kyl am no
i ncl ude, but are not limted to, LyV—dinethyIanino and

Tcﬁnphe .ter di %ﬁggﬁ@lt%ﬁ % eglls%l)? phe el eg}n g fr%rﬁ%tﬁﬁﬁégone phenyl
grcpu%;al%lpgnf ﬁ to Hl a?ent ol%%[q&l n901e @%BH@% rrg{)(fa l—'@g@aﬂi&t}fé%uéioas defined

tor ranc aln

her®in. %epéserﬁat% éiaﬁ@rela QR Fﬁér@m: @gglm@tlmlﬁw Bufdre n6Bhited to,

one car bon-carbon doubl e bond eprésentative exanpl es

pheadylia2thCioy, 2-ptemyletlioxg) arde3-phantylpromoxyot |imited to,
ethenyl and prop- 2- enyl The term

hydroxy(Cl 6) al kyl npl oyed ?er n as suc
s~ pBF teTBf ammR hé%ergPleMﬁf SrEings Bt 6! RO gEpun, frlers 1o a -NH,

h droxy group, as defined herein, appended to the
?ﬁéfent nol ecul ar noi ety through an (C, -C6)al kyl group,
as defined herein. Representative exanples of

hy dTR& gl nfdbet kg ))alk platnisle’, adethployed Ratin| fefdrs &doeq(C,-Cy)alkyl
hydr oxynet hyl , 1- hydr oxyet hyl , 2- hydr oxyet hyl ,

gr@pZas:ﬂdﬁyldd hmybm_‘, hgenddd toythe pmy:pirmplyzbula@nhge@r tb\xqqghqg)ammo group,
- hydr oxy- 1-nethyl et hyl , 1'h<%é83§' ..
as 4@&@@@{6& éﬁmeseafﬁ%vet AP gt G oRileming fneludgebut are not

linSR O hAS Ghito, MEFNSMS, Aa ASATafiS.

The term “di(C,-C¢)alkylamino”, as employed herein, refers to two (C,-C)alkyl
groups, as defined herein, appended to the parent molecular moiety through an amino
group, as defined herein. The (C,-Cg)alkyl groups can be identical or different.
Representative examples of di(C,-C)alkylamino include, but are not limited to,

N,N-dimethylamino and N,N-diethylamino.
The term “carboxy”, as employed herein, refers to a -COOH group.

The term *“(C,-C)alkenyl”, as employed herein as such or as part of another group,
refers to a straight or branched chain hydrocarbon group having 2, 3, 4, 5 or 6 carbon atoms

and containing at least one carbon-carbon double bond. Representative examples of
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hydr oxy group, as defined herein, appended to the

parent nol ecul ar noi ety through an (C2-C6)al kenyl
w@e@a13396 defined herein. Representative exanpCEELR0G8/000090

hydr oxy( C2- C6) al kenyl include, but are not limted to,

1- hydr oxyet henyl , 2-hydroxyethenyl, and

1- hydr oxyprop-2-enyl. The term "(C, - C6) al koxy(Cr

Co)al kyl ", as enpl oyed herein as such or as part of

al LSt 1 X | koxy
R e D P 2 hY

nol ecul ar noi ety through an (G C6)al kyl group, as

def iThe derrefigidroxyhed,)ilkel’ cascereplo gadttiendin GCsucBtyrab bast yf another

groups, the (Q Ctal koxy groups can be identical or
grolip; fefersio at leesy peebyriraxy gwupasrsiiaed bereincappended to the parent

Ty ey b (S RGP, SRk potesehfuive
exfinflfeh ROHYELINC, Corih I N Wi arndt 1RO MR APty

1-Hy@&£ﬁgigy,gweﬁydroxym@1,tmmﬁ' fedyethlyal 1kieRlYd:6p¥opyl,BShydroxypropyl,

enpl oy rein as part of another group, refers to an
1-Kyd2exG36 ) -mhdtigyisgthyly amdi p-hydioxgdfinathgtlpnepydi n, appended to

the parent nol ecul ar noiety through an oxygen atom

R tati f,, (C2- I yl i ncl ude,

but T ST At S DRCIB b STBIEY e BB STGJR chdgest one
B8 P e S BGhel Hor P LAY porheinbflie moje through an

(czr-ef);sn&léﬁ%réup, lh§ asfined MRrdi-R pRdseht BNy &A1 Gl TUPdrod§(C,-C,)alkenyl
defi ned herein, appended to the parent nol ecul ar
indimwdegbyt dréinowlghitaito( Chy@®xuaéthenyl gi-bydroxyethetet, iané d
herein. Wien there are severa
1-hydpoxapyan- k€AY oxygr oups, the (C2- C6)al kenyl oxy groups
can be identical or different. Representative exanpl es

f - apk j Lkyl .
1 ot P, (UGG T X oty el i 86 B Pt of
andthér greaprefebsdb QK aEPoRe o€ KOWYTkox R EroRpPAsieEiledBEr@inN afifended to the

such or as part of another group, refers to at |east

paenembiedulax oty thpoughsind €%-Gajedk i gramipnas dahimed Hexdint Whdnghere are
t ol ecul ety th h C, - C6) al k ,
ST de-Cualkay B HEE (OB HPEOHPS A iatitos) diprent.
hyd C.- ' | i m 10
e e R R R S A Febya bt
mefidXY HHefY %Wthyﬁ-ﬁaw%ﬂppmho&yamc DXyl ORYyl,

and” 2- hydr oxy-1| - met hyl et
2,2-dimethoxyethyl, 1-methyl-2-propoxyethyl, 1-methoxy-1-methylethyl, and

4-methoxybutyl.

The term “(C,-C)alkenyloxy”, as employed herein as part of another group, refers to
an (C,-C,)alkenyl group, as defined herein, appended to the parent molecular moiety
through an oxygen atom. Representative examples of (C,-Cy)alkenyloxy include, but are not

limited to, ethenyloxy, prop-2-enyloxy, bute-2-nyloxy, and hex-3-enyloxy.

The term ““(C,-C)alkenyloxy(C,-C)alkyl”, as employed herein, refers to at least one
(C,-C,)alkenyloxy group, as defined herein, appended to the parent molecular moiety

through an (C,-Cy)alkyl group, as defined herein. When there are several (C,-C;)alkenyloxy
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The term " (C, - C6) al koxy(C, - C6) al koxy", as enpl oyed

herein as such or as part of another group, refers to
wa@tobeasbo one (C, - C6) al koxy group, as defi ned PET/Bi2008/000090

appended to the parent nol ecul ar noiety through an

(C, -Co6)al koxy group, as defined herein. The

(@ Cral koxy groups can be i detttical or different.

Represent ati ve exanpl es of (Cl-C6)al koxy(Cl-C6) al koxy

i | o~ i i . . .
b5 A5 ARG LARTLIAH i T, Kifnaive cxampes
of LENT})aKYEYIBN(T, -(2) abkyd inBRideObteidi@otilimited to, prop-2-enyloxymethyl and

| - met hyl - 2- propoxyet hoxy, 2-met hoxypropoxy and
ethenpoxpetkylbut oxy. The term "hal o(C r C6) al koxy", as

enpl oyed herein as such or as part of another group,

refers to gt lea ne, hal ogen, as defi.ned herein,
o p R BT s SRR oGy aploNss! Bergineh syt dpart of another
- | 3 I,
o, L O 7 AU B ISR e
mdéldul fedlbty tROBER 88 (¢ AL)HIRoLRX gﬂ@ﬁ*),lea%l Rfinbh& Ml Representative
C6) al koxy "include, but are not lTimted to,
exdrhples ofietdraxy(C,-Chlatkhoarindiadey butdiré hotdimitest topbydroxymethoxy,
trifluoronethoxy, 2-bronpethoxy,

dilydpoxymethaxp) Zhy@iorysoxys 20neHYPEPEXYs, 3-hydroxypropoxy,
2-chl d 4- but . The t " oxo",
2 B AR RO SRR 2 o oup. e

expressi on "conmpounds of the invention" as enpl oyed

her gh8 tdr@f@C s ChRIKORG(CG UPARIGS, Afentd6y8dl rein as such or as part of

| . Pharmaceuti cally acceptable salts, e.g. netal salts
anathel grouy) refédhi to iableastaint §C, -0 Yakkoky gloupy gratefinedherein, appended to the
I norganic acids, are known in the field, of

paysREmAtcewat ekt threughrasdEmialalkaxy Exattpp pedefted herein. The
tically acceptabl t lts i but
(B R T SRR B RS

(C LeHSIkBRY(CRYPBIRY Thelddd) Bui s nAbd o, fRtHokymethoxy,
Pepresentatlve exanpl es of pharnmaceutically accep¥ab|e

prapokyimettidky, i2emethakyahoxyc Rettenxybthbxyg r2ebuiatyethaxiyt ed t o,
chlorides, brom des, sulfates, nitrates, phosphates,
2,25dimedwayetboxyrd tnethul-2pranswetbexy, RonehP R IORE AN es,

4 ngbe%%pf, citrates, benzoates, salicyl ates,
TACLOPORIRY; acetates and oxal ates. Pharmaceutical |y
accept abl e esters, when applicable, may be prepared by

knoyhe B PSR (USCHEAKENAT BRGRPbY EPhdr¥inas S8 HisPam @ dother
that are conventional in the field of pharnmaceuticals

graapdrefdrato atdtaat ond indogehaasndefinbdhereml, aggreaded toi ths pakent thelecular
free form Nonlimting )

moiety through an (C,-C)alkoxy group, as defined herein. When there are several halogens,

the halogens can be identical or different. Representative examples of halo(C,-C)alkoxy

include, but are not limited to, fluoromethoxy, chloromethoxy, difluoromethoxy,

trifluoromethoxy, 2-bromoethoxy, 2,2 2-trichloroethoxy, 3-bromopropoxy,

2-chloropropoxy, and 4-chlorobutoxy.
The term “0x0”, as employed herein, refers to a =0 group.

The expression “compounds of the invention” as employed herein refers to the

compounds of formula I.
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exanpl es of these esters include esters of aliphatic

or aromatic al cohols. Representative exanpl es of
w@baomeseut i cal |y acceptabl e esters include, beCT/ER608/000090

not limted to, nethyl, ethyl, "-propyl, zso-propyl,

n-butyl, iso-butyl, sec-butyl, tert-buty\, and benzyl

esters. The invention includégsmﬁthin its scope al

t he possible geonetric isoners, e.g. Z and E isoners

(ci %pglg&cgﬁ@agy gé%gt%@ sialtg,fe. %E%tmqn@m%mmmli sats, with both

al | pOSSI Ical 1'somers, e.g. diastereoners

orgdiik fl¥ARbigan®h&ids,re ke BMRe fieliSof phufrhdtefidil$ RepReentative
Invention includes in its scope both the individua

examplees 0§ plandacauyicatlyxacgeable meatal shlts imchyde,rbait erginot limited to, lithium,
m xtures. The_individual isomers may be obtained using

SOdiNEL, PORFRUPCTHRIWY, MAGHENR algpipgmamdiZne sgits Repgggentative examples

of gﬁ%ﬁ%&%ﬁ‘%ﬁ?’ %&%i{tﬁgﬁéﬁgie aé%ﬁtgoa Ls% § g{lggl%ltre,g?ruﬁ ;apete %ot limited to, chlorides,
bré&RiALE RLiFRBa hitRRRAPRIshARte BLIIO N es, FitthahbSulFRBRS AblRRte tartrates,
optical 1soners, e.g. enantioners, fromthe mxture
mdléeese oifrates bevesutéspsicy laees phsgbibates naettated and exalates.
fractional crystallization, nay be used. The conpounds
of formula | can be prepared by a variety of synthetic
r ouPBamaseytisgly) gcpcyp&aglecﬁstea% odye appficablenway ba erapatsdrbyi kpown

et i o el e 1 el B Fidbihiard o RhifSa e g FBE of
phaRthcbuthR as_e@m%;&Aiﬁlthe/pmh&ﬁ%iﬁ%}qyl&omsbﬁ Ry ﬁ&afo%?li Non-

via synthetic routes khown in iterature. Suitable
lingtiag txangpleddfahdsalestesandladaessgs bhsliphatiz odiroxatie akohas.y

are compounds of formulae A and B: wherein RL and m
Repregeniativgestkamplés gbphasmaprpticall s ageeptablgioptgrsgpeluge, bat gre not limited

hal ogen, nesylate or tosylate. .
to, BI04V ey BBEH b IOY b Pr R oise Py bR hdpg butyl, and benzyl
estbdsormula A) is comrercially available and easily

resol vable to its enantioners as described in

Tetrahedron: Asymmetry, 16 (2005) 1639. Conpounds of

f or Thé mvEntt@Ninbladgyr ephinéd saemeodi tha godsibl& pemmnetrie isoattss, e.g. Z and

Suitable starting materials containing the azacycle
E ipashers Ycigard &eistigmersy gbdie aogneungsi aseyqliasrpdlsthe possible optical

L
inc‘é\?ﬁ&%‘l {flssgégg??%té éﬁ% @g\;ﬁfv}eﬁi&gfﬁgﬂﬁﬁs ARG miRh ERRESENES. BRemic
mixtures. The individual isomers may be obtained using the corresponding isomeric forms
of the starting material or they may be separated after the preparation of the end compound
according to conventional separation methods. For the separation of optical isomers, e.g.

enantiomers, from the mixture thereof, conventional resolution methods, e.g. fractional

crystallization, may be used.

The compounds of formula I can be prepared by a variety of synthetic routes
analogously to or according to methods known in the literature using suitable starting
materials. The starting materials depicted below in formulae A, B, C, and D are

commercially available or can be prepared via synthetic routes known in the literature.



R and R' represent al kyl groups. Al though not shown

in their formulae, the heterocyclic rings in conpounds
wo@hoborizml ae C, D, and E can contain further seCT/aRDE/000090

substituents. Conpounds of fornula E having two

substituents attached to the é?ne carbon atom can be

prepared, for exanple, via a-al kylation of suitable

pi peri di ne carboxyl ates as described in Og. Lett., 7

( 20QR)taB1e sRirting RafeARS Lhatainithe bed @i kR0t Sre'coRPounds of

froma proper open chain precursor, e.g. reduction of
foghla@lland@d:kyl at ed 2-cyanoacetates. The ester group in

conmpounds of fornula E is further transfornable to a

wi de variety of other functional groups. In general,

conpounds of fiormula | can be prepared anal ogously or

accoring @o eme 1, v»herein;i aml_Z are as defined

che 1.?&0 reduqhbgn A her]route for
pr epa g. ad de internediates chetre 1, wherein Z
is a singl® bond, proceeds via readfion of a suitable
am ne and suitable iteconate anahgg as described in
J. Og CL m, 26 (1961) 1519-1524. A further route
for preparing conmpounds of fornmula | is shown in
schevherezn Ryamd mi ane X5 dfineRaboeermndrh mradeamsngl gfoupelg. halogen,
above: Conpounds of fornmula I, wherein R5 or R7 is H,

5 mesyldtasy tdHar ed via 7V-al kyl ation of suitably
substituted pyridines foll owed by reduction as

i1 yst [ . i 1 .
s dor Aol FARTB e 2 BoR) i Fa (fhmins A5 cBinfcfrany

av&ilablOsiibagily resbIRbblakcits afdilbMean degribed i Eebrahetiron: Usymmetry,
desired, for exanple, by converting the racenc

1620050 Un80.iCrinppdungds df fasmeladdomr becprspdred adoptdingtodnown methods.
reaction wwth an optically active acid and subsequent

separation of the diastereoners by crystallizatian. .
RepPEYaE SeTting ey smls ‘é%nt?)‘fn%éﬁ%”@ﬁi"fﬁﬁ \H/M“i}y 4t %“%ﬁé{ Shptituted

r . ot Li et | ; : .
10 pingRElreOEe pSbpBERURR and st fiffobfhcaltes Birithest s {pfings are
coﬁlgalhﬂ(gwf&hﬂﬂaea@m,sgrﬂrg;i ng material or internediate in

t

e reactions descri bed above can be protected, if
necessary, in a manner known in the art. Any
N S

HN /j N~ ™S HN z

k l

=

COOR"
R R’

(€) D) (E)

wherein X and Z are as defined above, R represents R or R; as defined above, and
R’ and R’ represent alkyl groups. Although not shown in their formulae, the heterocyclic
15  rings in compounds of formulae C, D, and E can contain further suitable substituents.
Compounds of formula E having two substituents attached to the same carbon atom can be
prepared, for example, via a-alkylation of suitable piperidine carboxylates as described in
Org. Lett., 7 (2005) 55 or via construction of the piperidine ring from a proper open chain
precursor, e.g. reduction of suitably alkylated 2-cyanoacetates. The ester group in

20  compounds of formula E is further transformable to a wide variety of other functional
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protected functionality can subsequently be
deprotected in a manner known in the art. The

W@ wlelspe routes descri bed above are neant t oPCT/FI12008/000090

illustrate the preparation of the conpounds of formula
| and the preparation is by no neans limted thereto,
i.e. there are al so other pos7s7| bl e synthetic nethods
which are within the general know edge of a person
or s/ 1ed in the art. The conpounds of formula | may be
converted, if desired, into their pharmaceutically
acceptable salt or ester formusing nethods known in
t he 18 pénerdlN@®nFoRnandf formvantlican baptdpafed agxpEaishest icdording to
nore detail by the follow ng exanples. The exanples
sclaanae hedrereif &¢ and 7 astasalefined ghoavposes only and do not
limt the scope of the invention defined in the
cl ains. Abbrevi ati ons: DCM - di chl oronet hane, DI PEA
N"V—Sgﬁ‘?rg%gr opyl et hyl ami ne, DVF =
LA/ V-di met hyl formam de, Et OAc = ethyl acetate, LRA
i sopropanol, LCG-Ms = |iquid chromatography - Ss Z
spectrorrery, RT = roomtenperature, THF =

h_chtonat ogr gpjy was perfQqr n@ il ica g&¥) 60
ai ned f P Merck,_2or usi Co I Fl &sh i nst+urent
er with Redisep col unm eo provi ded bybase
Tel edyne 1SCO. M crowave heating s perforned using
an ys Optim ser mcrowave reactor from Personal
Che try or an Initiator 2.0 m crowave reactor from
Bi otage. The structures of the products were confirnmed
by 1H N The spectra were neasured with a Bruker
Avanae 40Q i nst r umetyctidaC- M5_anal gses-were performed
ng tes 2690 Alliance andT\Wat®rs Bl cronass
AQ00 _‘si ngLe adrupol e nma ec orreier/djsi ng ESI.
Prep&t ation of starting material sO X

3- (Pi peridin-3-yl)phenol HBr can be prepared from

3-(3-nrt hox enyl ) pi peridi.ne_as,.descyibed in ; .
oot BT pep) o S5l BB RER G LSRG 1 g1 a snle
bodEDréleBRAiL feabo6Bd SMAbR dnfine AR NOuMBRAbIRE BRNbLhd®escribed
HO™ (46 ng, 0.20 nmol) with 48 % HBr in a mcrowave
in Ue@eg. ATheat, 2640900 1f509-1684. hour. After evaporation, 6 1
ng of the title conpound was obt ai ned.

A further route for preparing compounds of formula I is shown in scheme 2, wherein

X, Z, R,, and m are as defined above:

Scheme 2
O
SIOARRSE T I GRS
1 1
0 kx) base o] x)

(B) (C)

Compounds of formula I, wherein R; or R, is H, can be prepared via N-alkylation of
suitably substituted pyridines followed by reduction as illustrated in scheme 3, wherein R,

m, L, and R are as defined above:
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4- (Pi peridin-3-yl)phenol HBr was prepared by heating
3-(4- met hoxyphenyl ) pi peridine Hd (46 ng, 0.20 movl)
wowdo/048900 HBr in a mcrowave reactor at 120 OBCT/BrR2oasm80090
hour. After evaporation, 53 ng of the title conpound
was obt ai ned. (/?*)-3-(3-Methoxyphenyl) pi peridi ne was
prepared by crystall ographic solution with
D-(-)-tartaric acid as described for an anal ogous
sub %ﬁgﬁ in Tetrahedron Lett., 35 (1994) 9063.
(i93) %%ireridin 3-yl)phenol HBr or HO was prepared
from( *)-3- (3 nmet hoxyphenyl ) pi peri di ne by the netho@

describedo for the acena%p Concent rat e
(Rqﬁb |nsteadLof+48'*
Ur- 3 ydrobenzo[ d|0X|ne 2 c t Cld
e

was o.talﬁed fromthe cdmercially avail abl e ﬁbcenat
as descrlbed in Tetrahe&on: Asymetry, 16 (20%5)

1639. é 2,3-Di hydro zo[l 4 OX|ne 2-carbgnyl,
chlorlde ®hn’" be prepare z
(i1 ?)-2,3-di hydrobenzo[ |, 4]d OX|ne 2 carboxylic 'acid at

i n_bhe esence of excess thlonyl c- or
talfyti unt of DMF can ad ed
(RE’U‘aéZJ JT‘:L ss gives the t| n ;ndjl/:l
hlgh Vi el @. Netha esul fonic acid
(i?)-(7-fluoro-2, & di hydrobenzo[l, 4] di oxi n- 2- yI)nethyIR
ester was prepared in four steps from
5' -fluoro-2'-hydroxyacet ophenone according to

an aR@gdutsomeﬁth@ dempeands pheumivtp kthat are rasemiqgaa berarmgdput, if
de§1 éléggyf?gﬁngpﬁ;@g tlglet r@c%licg 3 ?ﬂp%?lr?fa 1nt(|)3 Ete B%rst%}eog{éng fsalt

ml%ﬁuuor o@ﬁ KT R Ppar O T —
dlz{ste}eo%ie?s 137 bby@ﬂ’aﬂﬁ@ﬂdrﬂ [Rlepﬁe]s&ltélxverbxam}ples[o(f sdijl opti€ally active acids
fl uor opheny 1) pi peridin-1- &nethanone

indlude) bt age MrtHimiteshienRdpitari] atidbxiddibenzozlBdastiricadidr i de
(46 ny, O 23 mmol) in DCM( 1 mM) was added to a cold

0° 28 evmomyetill it s M AR PRI Her g 8 igmgiaggin the
rez@g}tﬁ{es)rde efa 866k gg dm)eé&ea &f s'%ﬁye if 8 thdnREr 130wH ifl the art. Any

was d and t ous phase
pr&é&é@ﬁh@ﬁbﬂ&lﬁy&a@@%{eﬁu&lﬂy be deprotected in a manner known in the art.

The synthetic routes described above are meant to illustrate the preparation of the
compounds of formula I and the preparation is by no means limited thereto, i.e. there are
also other possible synthetic methods which are within the general knowledge of a person

skilled in the art.

The compounds of formula I may be converted, if desired, into their

pharmaceutically acceptable salt or ester form using methods known in the art.

The present invention will be explained in more detail by the following examples.
The examples are meant for illustrating purposes only and do not limit the scope of the

invention defined in the claims.
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1 m). The conbi ned organi cs were absorbed on silica.
The m xture was purified by flash chronmat ography using
whepbamsiEt OAc as el uent. The first eluting  PCT/FI2008/000090
di astereoner was collected to afford 24 ng of Al
(rotameric mxture). 1H NWR (CDCO3) : d 1.63-1.73 (m
IH) 1.79-1.96 (m 2H) 20322914(m IH), 2.63- 2.75
n1 0.5H), 2.80 (t, 2.98-3.16 (m 1.5H), 3.20

b B 2o e Py

DMFD— JATA émYetﬂ)ﬁfcﬁﬂhmYd@ EtGAé 6'e?hy?r Jcdtite, TPt = Tsl@ﬁroz)ﬁﬁ&ngc -MS =

el uting di astereoner was collected to afford
lighidd c(lﬁ@hﬂﬂgfaphy mimdssl sprectrothletr NIRRT EEDGEIn3¢mperdtute, H(HPl— 76

(m IH), 1.78-1.95 (m 2H), 2.02-2.13 (m IH), 2.62-
tetgahydrofigran, 0T L7G4 thip laer chrompitagmphy? 98-3.35 (m  2H),

414425(m IH), 4.29-4.39 (m |H), 445457(m

4. 65- I 4..76- . .4, 86-4.,93
ol chih o ot ot o g o Focs o

us%lgéior rﬁ%ﬁh)’ag ARE0ARh to%&tﬂérqwﬂ?Rgleép ic)(lum}ns Boftprovided Rﬁ Teledyne

eny pl perid I"-yI' T met hanone | nt'er nedi at e

ISCO?Microval hauting el poffornddddising an Bmyls-QritiniiserdnicBowave reactor
f1 uorophenyl ) pi peri di n-1-yl ] met hanone

frofri P§rsonad Obsms@mn en impaton]z@i rawrweavz-re%chggﬁgn Bigipgs: iThe structures
0.23

of &m sty W¢re gopkn qddayr %15115 %%9\,1\%3”%8 H%ef‘}f?% ?Y"ﬁgﬂ, Broker

Avgngﬁsgdmgt}urg%]ﬂ d@r}%é %algge% weld %&?Mea %Bg ? gO K1fahce

e’ m xtur was stir

HPTMandMaffrs RA&BRIASs 2QU000InES qIREGHJ1O8As Pectrometer using ESI.
internediate Al, the crude m xture was purified by

flash chromat ogr aphy using heptane/ Et OAc as el uent.
ThePiepasatien of starfing matenidddmer was col lected to give
29nrgof A3. 1HNWR (CDCA3) : d 1.61-2.00 (m 2H),

Sb(gl i}%lrggyég)lé(npg ]gﬁgﬁﬁnsz ér%%arﬁ(ﬁégm n,?s :o}(gplge%ll)plpendme
m | H), 4 65-4.76 (m
as?ﬁ%%bih‘éz{-‘ %Egobﬁm"lﬁ@gﬁégﬁi% (m 7H), 7.26-7.33
(m IH). The second eluting diastereoner was coll ected
to af(f’ipeddi:h%-yﬁpMoA&IBﬂ.Ha&bRp@@ﬂ)@bl$1):ating:B—02-59 1.81
(m 2H), 1:86.-.1.9651 08-2.20 (m IH, 2.61-
methoxyphenyl)piperidine «- HCI (46 mg, 0 20 mmol) with 48 % HBr in a microwave

reactor at 120 °C for one hour. After evaporation, 61 mg of the title compound was

obtained.

4-(Piperidin-3-yl)phenol - HBr was prepared by heating 3-(4-
methoxyphenyl)piperidine - HCI (46 mg, 0.20 mmol) with 48 % HBr in a microwave
reactor at 120 °C for one hour. After evaporation, 53 mg of the title compound was

obtained.

(R*)-3-(3-Methoxyphenyl)piperidine was prepared by crystallographic resolution
with D-(-)-tartaric acid as described for an analogous substrate in Tetrahedron Lett., 35

(1994) 9063.

(R*)-3-(Piperidin-3-yl)phenol - HBr or - HCI was prepared from (R*)-3-(3-



10

15

20

25

3.30 (m 3H), 4.14-4.25 (m IH), 4.30-4.41 (m IH)),
4.48-4.57 (m IH), 4.65-4.72 (m |H), 4.77-4.83 (m

W@ 2000013340 86- 4. 90 (m 0.3H), 6.80-7.09 (m 7H)PCT/FI12008/000090
7.26-7.34 (m IH. Internmediate A5: (
)- 2, 3-Di hydrobenzo[ |, 4] di oxi n- 2-yl -[( R*)-3-(4-
fl uorophenyl)pl per i d| n- I-yI]n%{hanone I nt ermedi ate AG6:
( )-2,3-Di hydrobenzo[l, 4]dioxin-2-yl-[(S*)-3-(4-

ST 85 A41na ASIO: ppt opgerd

HCHGn 8 usél dstendof 48 Yo HBEM 1 M) was added to a cold
sol ution of 3-(4-fluorophenyl)piperidine HCA (50 ny,
0.23 nmmol) and DCM (1 m). Triethylam ne (56 ng 0. 55
mrml(l)?) M@@md@be@@ﬂl fleoxmec-gabowelec apid wasabthined §om the

comteé?l @{;ﬁu 533%%@@4%5@@%3? %’4@ u‘f%wr'@m{ﬁ (2005) 1639.

flash chromat ography usi ng hept ane/ Et OAC as el uent.

Agai . R .
] ?3&)@)—275 hﬁhg?foﬁénz% fﬁﬁ]‘d%lt?éé%%{ngﬁﬁ}q "Eg[oﬁ’é%%mg Bla gleePEﬂ%g by Seating
(Rﬁt%rdlﬂydiébéhzaﬁ 4]Hioxirie|)2 catb&B/1id.a8il 4t 170 °2hh the'-’pr@&nc@oﬂ&cess
(m 0.6H), 3.20 (t, 0.4H), 4.13-4.24 (m IH),
thldnﬂ&hkbndﬂ@ £ -8 Ihi-{atalytis anbuB 50 RMR ¢dn, bead@ed. Evagorgtin to dryness

4.84-4.89 70-.6.95 (m 4H), 6.98-7.05
gl‘(eﬁqth%ﬂ;e Coﬁlpl%me}‘ghlgk‘ﬁ’fel‘gl—l) The second el uting
di astereoner was collected to afford 20 ng of A6. 1H

Wye?@gg%lfmuc%ﬁd @gi(é gilﬁ)ﬁé—?‘f-(giﬁ%dr(gﬂﬁ‘?‘%%[ llggg)&gr?&-ﬁjﬁqethyl ester
wald pdphreddn $&ir3tepd filoM 5 ’Zﬂ'llorof?,’ 4§ drbx@hcetdphehdie, acdordfhgdo 38alogous
IH), 4.45-4.57 (m |H), 4. 65-4.74 (m

me(ﬂhOﬂGddsmeQ m the liteshtured(/gbled. Grf.n30 (1.98F) 8146a|_1|)811US7 5305,973).
(m 8H). Internedi ate A7:
(R -2, 3-Di.hydr phenzo 41 dioxin-2-yl-[( *)-3-(3-
hydPB%ﬁEﬁéP&Bﬁqﬁé‘?‘?‘{i?ﬁsl -yl ] met hanone | nt er medi at e
A8: ( )-2,3-Di hydrobenzo[l, 4] di oxin-2-yl-[(5*)-3-(3-

hydi,%y,g W AP f— J!d bhbiF 112 B QLR W-§-(2f
(R) - gﬁﬁ dA b&ﬁ Pih di oxI ne- mg}rﬁ}g gﬂlﬁcu’;m(
ﬂu()ﬁ)[ﬂﬁengl)plp%ﬁdin-mm]n)ethh@énbene (25 m) and thionyl
chloride (6.68 m, 56.2 mmvl) was heated to refl ux.
Af t BrtetmedintrA2: (R,3-Dilydrohenrof, dfdioxin2-yleltF BeB-(own
and evaPor at ed t 0 drg/ﬂess. Tol uene
fluorophenyl)piperidin-1-yljméthanone
(R)-2,3-Dihydrobenzo[ 1,4]dioxine-2-carbonyl chloride (46 mg, 0.23 mmol) in DCM
(1 ml) was added to a cold solution of 3-(2-fluorophenyl)piperidine HCI (50 mg, 0.23
mmol) and DCM (1 ml). Triethylamine (56 mg, 0.55 mmol) was added. The mixture was
stirred for 50 min. Water (1 ml) was added and the aqueous phase extracted with DCM (3 x
1 ml). The combined organics were absorbed on silica. The mixture was purified by flash
chromatography using heptane/EtOAc as eluent. The first eluting diastereomer was
collected to afford 24 mg of A1 (rotameric mixture).
'H NMR (CDCl,): § 1.63-1.73 (m, 1H), 1.79-1.96 (m, 2H), 2.03-2.14 (m, 1H), 2.63-
2.75 (m, 0.5H), 2.80 (t, 0.5H), 2.98-3.16 (m, 1.5H), 3.20 (t, 0.5H), 4.14-4.26 (m, 1 H), 4.29-
4.38 (m, 1H), 4.48-4.55 (m, 1H), 4.67-4.75 (m, 1H), 4.84-4.93 (m, 1H) 6.78-7.06 (m, 7H),

7.26-7.33 (m, 1H).
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was added to the evaporation residue and evaporated to

dryness. The evaporation residue in THF (10 m) was
waoddedisbow y to a m xture of PCT/F12008/000090

(R*)-3-(pi peridin-3-yl)phenol hydrochloride (5.0 g,

23.4 mmol ), potassium carbonate (4.85 g, 35.1 mmol),

water (16.5 m) and THF (33.5ld). After the addition

the reaction mxture was stirred at RT for 10 m nutes,

| ay I i RASR :

1 R R R e B e PR 2D PSS rotameric
miguaepPrated to dryness and the evaporation resi due was

crystallized fromethyl acetate to yield 6.79 g of A7.

1H NNRNRHODL): 8 d.60- 676 (molH), l783H3 (2, 23%), 2.022. 1 im, 1H), 2.62-
27|(1:2m|(f_}51—?)2328§%g 231, %.E%-’s,.%‘ (91?@ | 51491?2252 @3 1,}!3,; 4,}3@_‘};;3198(% 1H),
4887 fm firh g e (i ﬁ%ﬁ%&%@ @%Hg?;g?qi‘ﬁﬁs wn*83685%6.81-7.30

(mi Rf).- 2, 3- D hydrobenzo[ |, 4] di oxi ne-2-car bonyl chloride
475 mg, 2.4 mol) in DCM (4 m) was added to a
m xture of 3-(piperidin-3-yl)phenol HBr (259 ng, 1.06
D Dterediaté kB o) 23-BYdroh en | 03] divxiny2-pRREEM(3-4
m). The mxture was stirred for 2 h, after which 1M
flugrophenyhpipeyjdin-dpdbpethapeneyhases were separated and

e P B B B R AR B L b ISy ©
ﬂugg%ﬁae&g,{e)ﬁﬁéﬁgf}gjlﬂ&ﬂgmﬁwe fractions containing the

stereoner were collected. The

I so(RY-B4-phodlubénz6 19 dixinevr8arbbty] chlopids (4h idg] 6.03 hatol) in DCM
been acyl ated on both the am ne and the phenol. The

(1 ad) ﬁas d tava sold palubipy fgé&(byﬂuormﬁmd@im;@i@o rifol(28 mg, 0.23

i i . . KOH | .
i ol T 5Pl A Tl 8 g vos
stifph R Sb pIRSAREERCUR A ucteibel lon inBRORHEML. o Hbac
miRfuréN¥as pui IR y(fldsklcBlomiatskrdpHySusingHeeplaie/ B3N c a8 eRent2 Tho first

(m IH, 2.61-3.30 (m 3H), 4.13- 4.23 (m |H),
eluting GiasteB®n{amwas lepllectedtte-gdvesd igof ARy, 4. 65-4. 71 (m

O VR DL F 2 oo, 30002 88217 (o, ety L5836 G, 2, 3.06-
-& 9 7ehh lpoxbh 817,48~ My L7~ -
o P DRI LS Ay Mo i 6454,
1H;),rlt.@5-m6i(ﬁ1t, @Hﬁ,\'@4-4.90 im, 1H) 6.80-7.06 (m, 7H), 7.26-7.33 (m, 1H).
-2, 3-Di hydrobenzo[l,4]dioxin-2-yl-[( *)-3-(3-
t r i Theisacone tlnyihg Hestgtepmer prs collevtdd-tg [afforet hmged 4.
'H NMR (CDCL,): & 1.59-1.81 (m, 2H), 1.86-1.96 (m, 1H), 2.08-2.20 (m, 1H), 2.61-
3.30 (m, 3H), 4.14-4.25 (m, 1H), 4.30-4.41 (n, 1H), 4.48-4.57 (m, 1H), 4.65-4.72 (m, 1H),

4.77-4.83 (m, 0.7H), 4.86-4.90 (m, 0.3H), 6.80-7.09 (m, 7H), 7.26-7.34 (m, 1H).

Intermediate AS: (R)-2,3-Dihydrobenzo{1,4]dioxin-2-yl-[(R*)-3-(4-
fluorophenyl)piperidin-1-yljmethanone

Intermediate A6: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(S*)-3-(4-
fluorophenyl)piperidin-1-yljmethanone

(R)-2,3-Dihydrobenzo[1,4]dioxine-2-carbonyl chloride (46 mg, 0.23 mmol) in DCM
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(i ?)-2,3-D hydrobenzo[ |, 4] di oxi ne-2-car bonyl chloride

(44 ny, 0.22 mol) in DCM( 1 nm) was added to a
worRoovtBIof 3-(3-trifl uoronethyl phenyl) pi peri dPCEFE®S/000090

(50 mg, 0.19 mml) and DCM ( 1 m ). Triethyl am ne (54

ng, 0.53 nmmol) was added and the mixture was stirred

for 1 h. IMHO (2 m) was ad¥ed, and the phases were

separated. The organi ¢ phase was absorbed on silica

a gﬂfwabgd&aqg' ﬁ);ﬁil%%foﬁfgtﬁﬁ‘%&(@- dgg‘é(@gnggplé%:rﬁﬁge *HCJ (50 mg, 0.23

omat ogr ap ept ane uent .
mih6Bahd DTMG O IR THA 4R (56 @k, @b5himel) diad dIIeAE e mixture was
were collected to give 30 ng of A9. 1H NWR (CDC 3) : d
stifred Bor 50Q0in( WifteBidueolds O6ek2uP S desgritiad)for diddMedia®7A [ rthe crude
2H), 3.06-_3.16 (m 0.7H), 3.26 (t, 0.3H), 4.16-4.26
migpre wej putifigdzoyflash chpgmategraphy wssngheptaneitOAc as eluent. Again, the

rrgthufgtiaseriind s ot 2487 oS i g

di a S I f fsc A 63 .
e SRTEOCGE3 95 260 6 4. 9600 s 6, 9, 564 gt 20
3.13. (@i, 0B84 3 Q0 (t, BHH), 4.134-24(n2 9 H)N.28H)40 @n,30H44.41-4(35) (m, 1H),
IH, 4.48-4.57 (m |H), 4.65-4.72%3] IH), 4.77-4.83
4.6504.749 (MH ), 4,8964.89 60, (BR) 6.003193 (18, 40), $.9857.01{m.73), 7.15-7.24 (m,
.26-7.34 (m IH. Internediate All: (
H;-— 2, 3-Di hydrobenzo[ |, 4] di oxin-2-yl-[( R*)-3-(4-

trifgy 9%:?)2? tg%g Ia?d(“s%kéo%e? Was Qb flacted/folarfdRd lﬂ@ﬂ%‘ﬁ A6.

I nt erme
) - 2IBNMRYEDEYNE 060, K6l e XiHY; 27811-95 ﬂrr’i,)Z“H%; £42-2.13 (m, 1H), 2.62-
trifluoronethyl phenyl)-piperidin- 1-yl]nethanone

2.71i (), 0Z18; DidAYE ObBN2.8843,38)] (@i, @kd) e 1 2-424r (o), £A9-d139de, 1H),

44 , 0.22 mmol) was dissolved in DCM (4 nl ).
445457 B TG G bt DTt amg ppt Soitnd] A0 ot B b 38).£581-7.30
(mn?ﬁi) and triethylam ne were added. The m xture was

stifred for 1 h, 1IMHO (2 m) was added, and the

phases were separated. The organi c phase was absor bed

on itermadiafdA v h@)m, X DikAlrebendo] Ed]divxihl AR (R*)-3-(3-

chr omat ogr aphy usi ng heptane/ Et OAc as el uent. The
hyfrexyphemd)ipertidinal -yl meblanome st el uti ng di ast er eoner

were collected to yield 21 of All. 1H NI\/R[é‘gCDCI 3)

d 1Inggrmediate A$: @y2,3-Pihydrobenyof L] dipyin-2oylgl$3®)-363-(

I .77 2. 88. ( I 3.07-3.18 (m 0.6H), 3.26 (t,
hyﬂ'@d‘ﬁ?ﬁe‘b!‘l%Pﬁﬁ“i‘?‘{[}H]"I%‘f“%?26-4. 40 (m IH), 4 47-4.58

(M A Kixtufe <§5f7(R§e-2%7diﬁgﬁro$éﬂko[144]§i4>xﬂ1e%lcz(r%>ghl*é)acid (5.06 g, 28.1

6.77-.6.99 (m 4H), 7.32-7.42°(m 2H), 7.55-7.65 (m
mn2d¥), toluene (25 ml) and thionyl chloride (6.68 ml, 56.2 mmol) was heated to reflux.

After 1.5 hours the reaction mixture was cooled down and evaporated to dryness. Toluene
was added to the evaporation residue and evaporated to dryness. The evaporation residue in
THF (10 ml) was added slowly to a mixture of (R*)-3-(piperidin-3-yl)phenol hydrochloride
(5.0 g, 23.4 mmol), potassium carbonate (4.85 g, 35.1 mmol), water (16.5 ml) and THF
(33.5 ml). After the addition the reaction mixture was stirred at RT for 10 minutes, layers
were separated and organic phase was washed with aq NaCl solution. The organic phase
was evaporated to dryness and the evaporation residue was crystallized from ethyl acetate to
yield 6.79 g of A7.

'H NMR (CDCI,): 6 1.60-1.97 (m, 3H), 2.05-2.15 (m, 1H), 2.62-2.76 (m, 2H), 3.05-
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The second el uting diastereoner was collected to
afford 2 1 ng of Al 2. 1HNWR (CDC3) : d 1.59-1.97

W@ 20098390 2. 06-2.19 (m IH), 2.59-3.36 (m 3H)PCHFR668/000090
4.26 (m IH), 4.33-4.40 (m |H), 4.46-4.55 (m |H),
4.65-4.75 (m |H), 4.78-4.83 (m 0.7H), 4.86-4.93 (m
0.3H), 6.82-6.94 (m 4H), 7 2137.46 (m 2H), 7.54-7.64
(m 2H). Internediate Al3:

337, pﬁﬁﬁfﬂ’f%ﬂfm?%‘w it 3l s 47 i, 0 go.4.68 (. 110,
4.844:39((m), 12),5.23 Rysliesnyg ofth,, 41 de 94i(#y; 2Hy, 7. 16-7 20 3m( 3H).

nethoxyphenyl)plperldln | -yl ] met hanone
(i ")(R)?-ZS-DHWGI‘DOMhé]dlomildﬂmrhmaynelﬁmdwc(ﬂw mgalldfmnbel) in DCM
(3 wasdi ssol ved_in

(4 (mlmas edctesl t%trwesw%ﬂ%}r@lm%@ﬁrﬂ?%n?lz H.ézr @59 1@ 3.06 mmol),

tngfgﬁkbnn%& zrl e? a&?’b@ﬁ@ﬂ“l}t 36 nﬁ? rred for 2 h, after

1}(}%? hed H@‘lt(l):‘ Hﬂ%%§ ac(dég me) hayz\é WerR SERrdte®arid t)ne% ﬂégﬂ)hase was

yi ng and evaporation gave

abgorbéd\&ﬁ 511112H "INNEM(MN&& punﬁied]b;Bﬂash Aebnhatography using heptane/EtOAc
2.06-2.17 (m IH), 2.58-2.82 (m 2H), 3.05- 3.17 (m
as@h@pg Thg ﬁggu(glsggn(ammg)thq:}qycong ehginggliasgapomer, wee goldpted. The

s gl @8 me mgiln)was ﬁlesc@ﬂ%sé wfﬁfc}fﬁzf??bé%n hevigibagn pAfh the amine

5 3pP§n§13 aﬁﬁgg Ihyg oé?/sgg Ib tre, tlngdthg CO ou \g}t}l
eqlifAlen® of R GH uhTMHOH Vﬁiﬁllﬂbﬁ 6fd Nag. The Iﬁﬁdbﬂu(e'%vdﬁe)/aporated to dryness,
3- (3- Met hoxyphenyl ) pi peridine HA (72 ng, 0.26 nmmol)

thaeride piodnétybasithleen Yp58 BQACE] 6 arlhmwsishedwitle | M He€O, Alrtedrand
stlrrlng for 1 h cidic rk-up as above gave the
evapqrated i Garpess to Ao g Oﬁoérgr fied by flash

h T
geggﬁye WQE?Q&@JP@?@%\IgS co Fﬁzgﬁ lg%nh 6l ??0%,31{) 4.13-
42091 H) 431 4*3 X 16GPRIB).55 6, 1152 659910, 131bD4 30-4.92 (m, 21,

g-2.21 (m 3.31 (m 3H), 3.81 (s,
6.65- d,wsqmzmlmlskwfﬂm, BH).4.40 (m |H), 4.45-4.55 (m
IH), 4.66-4.75 (m IH), 4.77- 4.85 (m 0.7H),

1y Tnicemautre AT, o dithaicepeneot T uobior 5 URETHE' The

tril ﬁé?@ﬂ%ﬁ&%&%ﬁ%ﬁ%f%g Lasobyed in dry THFE (c=0.

Intermediate A10: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(§%)-3-(3-

trifluoromethylphenyl)-piperidin-1-yljmethanone

(R)-2,3-Dihydrobenzo][1,4]dioxine-2-carbonyl chloride (44 mg, 0.22 mmol) in DCM
(1 ml) was added to a mixture of 3-(3-trifluoromethylphenyl)piperidine HCI (50 mg, 0.19
mmol) and DCM (1 ml). Triethylamine (54 mg, 0.53 mmol) was added and the mixture was
stirred for 1 h. 1 M HCI (2 ml) was added, and the phases were separated. The organic
phase was absorbed on silica and the crude mixture was purified by flash chromatography
using heptane/EtOAc as eluent. The fractions containing the first eluting diastereomer were
collected to give 30 mg of A9.

'HNMR (CDCl,): & 1.72-2.00 (m, 3H), 2.06-2.20 (m, 1H), 2.60-2.87 (m, 2H), 3.06-
3.16 (m, 0.7H), 3.26 (t, 0.3H), 4.16-4.26 (m, 1H), 4.27-4.40 (m, 1H), 4.46-4.55 (m, 1H),
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Min THF, 5-7 equival ents) was added and the m xture

stirred at 60-90 C using mcrowave heating or an oil
whadob/o(aze@cti on times from20 mn up tol6 h). HECEFI2008/000090

formati on of am neborane- conpl exes was nonitored by

TLC or LC-MS. To the ice bath cooled m xture 1M HCO

was added in | arge excess, antf the mixture was stirred

at 40-60 C for 20 min - 12 h. The progress of the

vt : .
4 ARG o0 1) B 84091 06 1P FOMPYSKEDAUR T SRRSE BCBPY
and ﬁ@'sk&nﬁ%tmﬁ d&?e%éinmsasaﬂqe@{ewm dffor he miE St AT®

was al kaline. THF was renoved by evaporation before or
af t ¢H Nd@i (IGDIhh)oﬁ 1tﬁ@sh99 (ﬁh,e3H)eﬂ1ﬁ8ﬂ2 h@(raqué);aélp})%én 3H), 4.14-
was extracted wt ani cs

4. Idam.ddd, @apwﬂ(msw 4&14(:{574%;}&)&! B4 @ 9#@5‘577 e (m,

o {1y 55 97t 5 VL BRBRBHE 28 BRI WPE FouY 100

triethylam ne added, or by crystallisation froma

Sui &a&kﬁleamwgﬁi E(zﬂrzejl@f.ﬁ;dm}eﬂzo[f a]mekmdzaypf(zetv)‘lg.(4-

i nvention

trnhubeoxﬁetlﬁlynuﬂhpbpipzﬁain-ll-]ywll-mJetmanyI met hyl ) - 5- phenyl -
2,3,6- tetrahydropyridine A m xture of
2- bﬂmﬁum@dh}«t Aﬂs&ér%@rihwb\@bmﬂ%mi@ﬁnﬂeﬂ-ﬁ@@-m-

d._3-phe (339 my, 2.18 |
mﬁnow{l&?w Rigaspibcriibar fhethapgn s n. "t tor cool | b,
th
py(ri‘l( b rfl ol thg&‘@ﬁe&%\/\ﬁlafglﬁﬁ)%ﬁeo%?érég %}le&fd@%ﬁ%ﬂgl g22 ngmol) was
dlslélﬁ%mu{ﬁ@@/{ (DmlY3 4TridSrodsidR phéh ehdm@r HAENS1 b, %ﬁ 9 mmol)

the cooled m xture. After stirring for at RT, M
andvirietlexl aporeay @d addedt €he mguladwmmd f«mhleh nll M HER(2 ml) was added,

extracted with Et Dryi ng . (Na2S n ev poration .
andy pPharRs WL a@aﬁﬁ% Jee ordaRicathasEYag, Oﬁ?hSP% 1opjagd fhe mixture

puaﬁg;ggahga{ (ﬁ§hl¥1§&) %%Bg}aggﬁgh@% E%%&W ﬁ'ﬂfﬂ?r’ls containing
the4ﬁr@ﬂel{l(fﬂl%hﬂtereém%pwéreﬂo%némd %H)leldﬁz 118g ofA1LH) ,
6. 80-6 7.20-7.35 5H). EXAMPLE 2:

-(H Nmnmpe&i@mz ou] @i, d»H)n;z D732 HhetrhyilH); %pwewmu 1), 2.77-

er| di ne The procedure above was regeat ed exc

2 slsuea,amd%owrl.sm teuf £30ks 0 ﬁa?t%@lnlﬁl)fzgl%ﬁﬁzﬂﬁ’d@% 1k,
R
4R el LI AP oy R AT IR PR 2 7 2 o

ZH?’W £4_ Q%ig (ﬁthlj’at ogr aphy (heptane/ Et OAc). 1H NWR
d71.40-1.51 (m IH), 1.60-1.85 (m 2H), 2.11
(br THe sécbl)ld eRitifp diastereomer was collected to afford 21 mg of A12.
'"H NMR (CDCL,): 8 1.59-1.97 (m, 3H), 2.06-2.19 (m, 1H), 2.59-3.36 (m, 3H), 4.16-
4.26 (m, 1H), 4.33-4.40 (m, 1H), 4.46-4.55 (m, 1H), 4.65-4.75 (m, 1H), 4.78-4.83 (m,

0.7H), 4.86-4.93 (m, 0.3H), 6.82-6.94 (m, 4H), 7.27-7.46 (m, 2H), 7.54-7.64 (m, 2H).

Intermediate A13: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(R*)-3-(3-
methoxyphenyl)piperidin-1-yllmethanone

Intermediate Al4: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[($%)-3-(3-
methoxyphenyl)piperidin-1-yljmethanone

(R)-2,3-Dihydrobenzo[1,4]dioxine-2-carbonyl chloride (3.04 g, 15.3 mmol) was
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2.28 (m 2H), 2.58 (ddd, IH, 2.66-2.75 (m I1H,

2.78-3.10 (m 3H), 3.92-4.05 (m IH), 4.25-4.37 (m
WQR{)09/0633%¥- 6. 90 (m 4H), 7.15-7.32 (m 5H). EXPCPEBRI®/000090

| - (2, 3-Di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) - 3- ( 2-

met hoxyphenyl ) pi peri dine A m xture of

2-bronnnethy|-2,3-dihydrobeniﬁil,4]dioxine (34 ny,

0.15 nmol ), 3- (2-nethoxyphenyl) pi peridine HJ (38 ng,

Al 79%h)
o o810 ) (46LL SRBSh TpeBaeIIDE)18 Snc
tridthy Thinel@R70£ 1836 rﬂl@lom\ﬁbre Mdedr AgveiRriag fe?0tBin, the mixture was
dryness the crude product was purified by f1 ash

washedwith ogtea s mi)s il A NagCQd{3nnl) and he A« Saml). Brghg (38,S0,)
eluent to give 12 qg of the title conmpound. 1H NMR
an(le}zxaoae)tlongévqhié&o 581%m IH), 1.71-1.81 (m 2H),

254~
iy 8 BBt S8 oDy B T e 35 20, 305
I -+
3. Kmm d}:ﬁH) 32%335%9 dm{) 3@0@33}2;04(18 4% ﬁ{)%ﬁ A% (m, 1H),
4.48-4.82 tm2BHY, m6524~|y7 (IE)(HH/PMEB444 90 (m, 1H) 6. 71 6. 96 (m 7H), 7.23-7.30 (m,
3- (4- Chl or ophenyl ) -1-(2, 3-di hydrobenzo[ |, 4] di oxi n- 2-
1H)| net hyl ) pi peridine A mixture of

) bgﬁmlgy‘%’bg?%b&%?%?%ﬁg ] gLO?@IF E§4 340 23 'mmol) was
T (8 SN P, S i o

tri@hylahel(59 nCofTBrmB90) ward add¥dl Bfteeytag &dri 104 atidic work-up as
dryness, the crude product was furlfled by flash
€

abavwr gavatlegpragayrodedtighigh graa goafied by ﬂh@mhawaatag@pmf aring
hegt@gﬂis e g";? 0 asé%u%tz e(q?f:oqq_éiutlr;gh ggté_gelglgeco %_éécted to gyll(\a/l?9 mg of
A1]486194(m IH), 2.06- 2.24 (m 2H), 2.53-2.65 (m
2.66-2.75 (m IH, 2.77-2.86 (m IH), 2.90-2.97
(m IIIIN)MR%C@%ﬂg §8.50m.99 (i, 31, 2984. 213(n6 mH)I 2150-3.31 (m, 3H), 3.81
4.26-4.37 (m 6.78-6.91 (m 4H) 3-7.20 (m
(s, ZH)) 47721%ZSXHBOHOM 3 RHY0 (EXAHPL£4$4 55 (m 1H) 4.66-4.75 (m, 1H), 4.77-
3- Di hydr obenzo di_oxin- 2- t hyl - (3-
4S5O BT %ﬂﬂéférq[%ﬁ‘h TH e 07 23733 tm 0
2- br ononet hyl - 2, 3- di hydrobenzo[ |, 4] di oxi ne (36 ny,

0.1 *ﬁ%ﬂ%ﬁa*&?*f P eRERAR o 0o PO (36 1

0.1
The intermediate (A1-A14) was dissolved in dry THF (¢=0.1-0.5 M). BH, THF (1

=y

ed

M in THF, 5-7 equivalents) was added and the mixture stirred at 60-90 °C using microwave
heating or an oil bath (reaction times from 20 min up to16 h). The formation of amine-
borane-complexes was monitored by TLC or LC-MS. To the ice bath cooled mixture 1 M
HC1 was added in large excess, and the mixture was stirred at 40-60 °C for 20 min — 12 h.
The progress of the hydrolysis of the borane-complexes was monitored by TLC or LC-MS.
The mixture was placed on an ice-bath, and solid KOH or Na,CO, was added until the
mixture was alkaline. THF was removed by evaporation before or after addition of base.
The remaining aqueous phase was extracted with EtOAc or DCM. The organics were

pooled, dried (Na,SO,) and evaporated to dryness. The crude product was purified by



10

15

20

25

mol ) in acetonitrile (2 nL) was heated in a m crowave
reactor at 140-150 OC for 300 mn. After evaporation

W0 eoodioy3sess, the crude product was purified byP€i/aeh08/000090
chromat ogr aphy using a gradi ent of heptane and Et OAc
as eluent to give 17 ng of the title conpound. 1H NWR
(CDA3) : d 1.39-1.51 (m Iiﬂ 1.67-1.83 (m 2H)
1.89-1.96 (m IH, 2.07- 2.25 (m 2H), 2.53-2.64 (m

col(u'fﬁn Pﬁls)rggggéﬁagﬁ§ (Lg%lgl {%mdl%nt?cﬁ“ E?tog\%/}{eg}aélla "alrth ér \%'thghtqz%

3. 80
tnétHylahﬁ'ﬁe added, a)r‘by%Sys(amlsaﬁbh frofh 4 §u1ﬁlb&9501\‘6nt 7 |‘|) 7 22
(t, I'H. EXAWPLE 6:
| - (2, 3-Di hydrobenzo[ |, 4] di oxi n-2-yl net hyl )-3-/;
- t oPybpingtion of cenpoundsofdheinvention
2- br ononet hyl - 2, 3 di hydrobenzo[ |, 4] di oxi ne (36 ngy

0.1 en es 28’
TEXRBRLE R ﬁ%ﬁrg%mdké@é hgio-by Sy ot 23.6-
2 nmL) was heated in a m crowave reactor
td?@ﬁ%ﬁﬁb&éghﬁc(for é h. The m xture was absorbed on
si | iAcRixaie oFQrirbin6ahethyl-b[3a8ihy &b @B 10gdarihe (960 n% 2.18 mmol)
gradi ent of heptane and Et QAc as eluent to give 20 ng
and)B ;ﬂlbmyltpyuidmedéiﬁ)ma 18 thNl)/ﬁ-h xdest @ml) vmhsremaéed f6104 h. After
00(211% the(smlvegy_vvas @ecg@te@ Lo glgﬂ}he ozg&égfggyg‘gdzlnwrlqm t, Wthh was

dlsls?_ll)vgd gl %%O%méénf(_l) (53’3§ nggs 4 f% ga?)addeid’ﬁ %m&ﬁ fggﬁ’gln}f’ the cooled
mlf(ﬁfﬂre Mer s@m -tBr P8 a( mr MébH Wa®&aporated, Watc4 Id)as a@@ﬁ'\ﬁh Ehe
ydrobenzof |, 4] di oxi n- 2-yl net hyl ) - 3- (4-

mlmtd‘mﬁ;aptedwﬂ) EtleEH iDatying (Nag&Og) anceevaporation gave the crude product,
2- bronmonet hyl - 2, 3- dlhydrobenzo[l 4] di oxi ne (35 ng,

wlmclmsasmm@edbx ash chienistng e (Y eptnedeiOAne  HO (38

EROERR o et o B T

1H2t4 389 436, QH%)?}S 3 (D6 XbL &S WRUIADIopbEts @n s3H)l | ca

nd purifiéd | ash hronatography usi ng a gradi ent
of heptane and Et OAc as eluent to give 18 ng of the
ti tEXAMWxEJItdl (mnmﬁlx(oﬁEHdB)A]dndxm-zaﬁhﬂetuﬂ)-Gmhehly)pxperidine
1.62-1.82(&1 , 1.83-1.94 (m 2. 05- 220$m
2H) Thopmeedurg sbqvqusmpeaz:d@@cw 81@ (ﬂ?ﬁ crpglg pyradigp sal 9/95

hy(é er]la;t:%d' inMIIE Jindey {o%h %Ssu&e &S ARntide %Q)? 35 &dPst. After

1kZ}&@w8k2 Furtied by flash chromatography (heptane/EtOA
T 3r Dﬁl)hydrg%ig)r?zro[l 4]d| OXIen Zyyasmec Oymao a% yt(oelfllarrlJe )

perlHiNMR (CDCl,): 6 1.40-1.51 (m, 1H), 1.60-1.85 (m, 2H), 2.11 (br d, 1H), 2.05-
2.28 (m, 2H), 2.58 (ddd, 1H), 2.66-2.75 (m, 1H), 2.78-3.10 (m, 3H), 3.92-4.05 (m, 1H),

4.25-4.37 (m, 2H), 6.77-6.90 (m, 4H), 7.15-7.32 (m, 5H).

EXAMPLE 3: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(2-
methoxyphenyl)piperidine

A mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (34 mg, 0.15 mmol), 3-
(2-methoxyphenyl)piperidine HCI (38 mg, 0.165 mmol) and triethylamine (41 mg, 0.39
mmol) in acetonitrile (2 mL) was heated in a microwave reactor at 110-150 °C for 90 min.

After evaporation to dryness, the crude product was purified by flash chromatography using
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A m xture of

2- br ononet hyl - 2, 3-di hydrobenzo[ |, 4] di oxi ne (35 ng,
wW@2@5/0m300 ), 3- (2-net hyl phenyl) pi peri di ne HOPCT/BROGS00090

0.16 mmol ) and triethylamne (38 ng, 0.38 nol) in

acetonitrile (2 nL) was heateg in a m crowave reactor

at 140-150 OC for 12.5 h. The''m xture was absorbed on

silica and purified by flash chromatography using a

a Qﬁé’i@h@ﬁhe?tfan@%m E@A@ﬁkdelﬁzén@ﬂ? 1@@ 18 lng&t thé Q8 b&ﬁﬁ&ﬁld”g
he title conpound. 1H N

(m ‘HHl)MRl(cmu) 90 40a1. 533(1)1 112), 107121 8]7(rﬁmH)ZI’rl)8,2 R936m, 1H), 2.06-
(s, 3H), 2.53-2 ;f H, 2.69-2.76 (m |H),
2.18 @o-2H)12 $42R5 @H)l )32 9524750(31 (14), 2.0§-3.02. (28 1H), 302349 (m, 1H),

351533 0, S BRSSO B N 2o F G 4 Ak T b 80495 . 6ED,

3~ >¥I 1 phgnol A m xture of
‘ZB?%?é#%hgﬁﬂyl-z,B-dihydrobenzo[l,4]dioxine (47 ng,
0.20 mmol ), 4- (piperidin-3-yl)phenol HBr (53 ng, 0.20
N IBX ANEPTIEHPOR (4-8%hlobphen iy 19213l dihly drcbeal 6l 4] diokm-1-2

nm.) was heated in a mcrowave reactor at 160 OC for
yh@ethyh)piperialingé xt ure was absorbed on silica and pur| f| ed

by flash chromat ogr sing.a gradi ent of
y oA maxtie g grb rpw%g}eﬁy){@uwh%@m?%@og ] ‘t‘]ﬂ@wﬁ%ém s Ipmmol), 3-

4 %55 gl??’cgvyo% npleglﬂébe%§ %gtgg éﬂg%u%@ %ﬂ%ﬁﬁ@%\g} Q$4m?_% 38 mmol) in

acgtbgltnlg (@ 811 PwIShdatad ih |§|)m1cfovx2a47e feakfram 10-tBo °G¢fo3%96 mif. After
. 6.68-6.73 (m 2H), 6.76-6.84 (m 4H),

evao(i)zitio?L t0 &ryress, Zihd) cru@(lé‘{kiﬂ’u& Wi purified by flash chromatography using a
- (2, 3- Di hydr obenzo[ |, 4] di oxi n- 2- yInethyI} 3-(3-
grqqlqpé pgb‘mﬁ@}q andi E{OAcas ﬁglep‘t tQistyq 3Gmgrof the title compound.

2 DRI Bl 1 R Bl a9 0 s (349 8, 1,206

2. 274 @P 20502 53-%3 (h{ llﬁ)h:yls@-mﬁf(n{ 4515, 2797-2 8638, THB!2.90-9.97 (m, 1H),

acetonitrile was heated in a mcrowave reactor

2.99:3.08 (n OHY, Gr956c00$r(m 1HY)d.26i4&3 T, 248)s 6 4809 ban, 4H), 7.13-7.20 (m,
silica and purified by flash chromatography using a

2H)r '643-é30 (8% 2H3pt ane and Et OAc as el uent to give 213 ny
of the title conmpound. 1H NMR (CDO 3) 1.35-1.50 (m

9w 2% Aol o e - 2
g 12 5 (I el ke
( m A6hixtur 09 Z-bfofidmethyl-2,3-dihydrobenzo[ 1,4]dioxine (36 mg, 0.16 mmol), 3-
(3-methoxyphenyl)piperidine HCI (36 mg, 0.16 mmol) and triethylamine (40 mg, 0.39
mmol) in acetonitrile (2 mL) was heated in a microwave reactor at 140-150 °C for 300 min.
After evaporation to dryness, the crude product was purified by flash chromatography using
a gradient of heptane and EtOAc as eluent to give 17 mg of the title compound.
'H NMR (CDCL,): 6 1.39-1.51 (m, 1H), 1.67-1.83 (m, 2H), 1.89-1.96 (m, 1H), 2.07-
2.25 (m, 2H), 2.53-2.64 (m, 1H), 2.68-2.75 (m, 1H), 2.76-2.87 (m, 1H), 2.91-3.02 (m, 1H),
3.03-3.09 (m, 1H), 3.80 (s, 3H), 3.95-4.04 (m, 1H), 4.28-4.38 (m, 2H), 6.74-6.90 (m, 7H),

7.22 (t, 1H).

EXAMPLE 6: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-p-tolylpiperidine
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H)y, 7.21-7.29 (m |IH. EXAMPLE 11

3-[1-(2, 3- D hydrobenzo[ | , 4] di oxi n-2-yl net hyl ) pi peridin
wo 3s099i3I3phenol A m xture of PCT/F12008/000090

2- br ononet hyl - 2, 3- di hydr obenzo[ |, 4] di oxi ne (54 ny,

0.24 mol ), 3- (piperidin-3-y])phenol HBr (60 ng, O0.23

mmol ) and KHCG3 (84 ng, 0.84 [) in acetonitrile (2

nm.) was heated in a mcrowave reactor at 160 OC for

5 5 i : id 1 )
N R e s e
(4%&:&1@&8{@11)1)&@}&1%%@1@5 afp, 6l16efiinol)andive@hyldmitiz (38 ntgwe 38
title conmpound. 1H NVR (CDA 3) 1.38-1.53 (m IH),
mmpBSH ace@dnifrite (2#H]L) whas B7ated Hiza mmqrowage regctowat 120440 (’G]for 9 h. The

ml(xﬁa}ré quy gg@%@%S@( srgn}yca(q% Huﬁfleg by é@slg clggm@?ﬂgrqpﬁgr ZlZlné a gradient of

heae i BATs by 8 2 ol s BPkomBoflt o5 ppl € 1o

2- [ "g(MR @ %r@hes@zprsd) (ft) PR3- 28Y (E2ETY h )36l PS6 (il TH), 2.06-
-3- yl] phenol m xt ure of

2.23, mo By 32y(s; G 2365 (rb,erﬁpplméqw(}m rHa) 254 -3 (m 1H) 2.91-
0.24 mmol ), 2- (riperidin-3- phenol HBr

3.0fnfon,) 1 Fond Oﬂ(ﬁeﬁﬁa(n( d4Dn$ 759 @1%61)) 4.2 fréatedmn r%Hr)?ﬁ? '7%6(9@ (m, 4H),

7@% ﬁﬁ?s hg ted in a mcrowave reactor at 160 OC for

G-51p myfl)-ni xt ure was absorbed on silica and purified
by flash chromatography using a gradient of DCM and

L L Tl D TS Pk Bl 8 The

méthsﬂypheail)pmerﬁiﬁe 2.20-2. 41 (m 2H) 2 57- 2 75 (m
2H), 2.86-3.14 (m 2H), 2.66-2.75 (m IH, 3.22-3.31

(m A Hjxtug of@- lgoglgm(eﬂqyl-pQ)-dlh;@drphenzogb4kimxu}q.()35 mg, 0.15 mmol), 3-

(4-?Fﬁtahoxypg%n_ysi)p§§:n}@2ﬂ 65@ (9 %59@[%\&{1& 4H%)I) nd %’nethylammgall mg, 0.39
mrg))l in L{e@()nlﬂrﬂé ﬁlenyﬂvgy AL &ﬁﬂzaq{m cr&lfwe(}ééc?orza"t Y60 "B 1. The

["uor op I peri

ml)(tuze wabhtspeiedvanaalaland pdiifixd By ﬂasﬂ chrgin@foyraghy dsihg d @fadent of
henyl ) pi peridin-lyl] methanone (10 ng, 0.0035 nmol)

heptage andBIQAL 34 ethhanHngHrt8 apoirthie tife compoumdabove

ProH ﬂmgr@m;uﬁ 1.33- | 220 S BR8P0, ABYE 88:1704Fn Ty, 2.05-
2.20 (m, 2H), 2.51-2.65 (m, 1H), 2.66-2.82 (m, 2H), 2.90-2.99 (m, 1H), 2.99-3.09 (m, 1H),
3.78 (s, 3H), 3.93-4.03 (m, 1H), 4.26-4.38 (m, 2H), 6.80-6.93 (m, 6H), 7.10-7.20 (m, 2H).

EXAMPLE 8: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-o-tolylpiperidine

A mixture of 2-bromomethyl-2,3-dihydrobenzo[ 1,4]dioxine (35 mg, 0.15 mmol), 3-
(2-methylphenyl)piperidine « HCI (35 mg, 0.16 mmol) and triethylamine (38 mg, 0.38
mmol) in acefonitrile (2 mL) was heated in a microwave reactor at 140-150 °C for 12.5 h.
The mixture was absorbed on silica and purified by flash chromatography using a gradient
of heptane and EtOAc as eluent to give 29 mg of the title compound.

'H NMR (CDC]l,): 6 1.40-1.53 (m, 1H), 1.72-1.90 (m, 3H), 2.10-2.27 (m, 2H), 2.36
(s, 3H), 2.53-2.65 (m, 1H), 2.69-2.76 (m, 1H), 2.90-3.11 (m, 3H), 3.95-4.03 (m, 1H), 4.28-
4.37 (m, 2H), 6.80-6.91 (m, 4H), 7.08-7.24 (m, 4H).
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1H NWR (CDCI3) : d 1.45-1.57 (m IH), 1.73-1.81 (m

2H), 1.87-1.94 (m IH), 2.18- 2.29 (m 2H), 2.59-2.68
W@ pgo9s390 2. 68-2. 75 (m IH), 2.76-2.85 (m | H)PCT/FI2008/000090

2.91-2.98 (m IH), 3.00-3.09 (m IH, 3.97-4.06 (m

IH), 4.28-4.37 (m 2H), 6.79-6.80 (m 4H), 6.97-7.05

(m IH, 7.06-7.12 (m IH), 7395-7.23 (m |IH),

723733(m | H) . EXAMPLE 14:

(
EEW%]IF% %ﬁg 1. ll?% BI pe?ﬁ?«%ﬁ%[l”zﬂ]éIoS?iiI-E‘-y%nXJh)yISBIﬂMdm-s-

u
lﬁfh’éholZ 3-Di hydrobenzo[l 4] di oxi n-2-yl -[ (5*)-3-(2-fl uor
ophenyl ) pi peri di n- Iyljnethanone (25 nmg, 0.073 mol)
was A mistuechif-bronmBHR:thjHE, hddlgdmbmgzq[ b41dm1m¢3@k7€ggr(h2(aﬁunol), 4-

procedure Fl ash chromato r aph 3{ gave 1
(proeriflia- Tyhplsmab. HBHRvme(& “?zmngI Il|)84 mmol) in

i 8 i Rk i e
abg(.;f!ﬁc! §B %&2 %%I ft}ﬁd(ﬂgﬂ fldshichroma® c;grg’p}_l??'g: sidBa ér'éQh’ent of DCM and

3796-4.06 (m 428

M%(E*H)aslélu%?t 0. dive ¢ Mg oftthe tithe O8npoudd. (m 4H) . EXAI\/PLE 15:
- HﬂMW@@b@hi&ﬂl 45(nali 3K h-62-190 at3i)) 2.03-2( 2L (m, 2H),

2.§ -ﬁ)% %ﬁg@@ﬁgi@ k@g{i‘ﬁg, HI-396 fmolkf). 42(-4.29 (m, 1), 4.39-4.39 (m,
1 68 67 Gk A PR PG R AP e A ONE (5 Fie”

above general procedure. 1.28 g crude product was

obt #@XWMPLIEHNMR(2 S DEhydrobefizof1.4tidxin2-{imethil)-3-(3-

1.73-1.81 (m 2H), 1.87-1.94 (m IH, 2.18- 2.29 (m
flprpphenyhpiperghing m |H), 2.68-2.75 (m |IH), 2.76-2.85

m IH), 2.91-2.98 I .3,00-3.09 A H,

§oA me hrmyomgfmzé@? %ﬂ?y‘irﬁg rz?ﬂfl 4@%@3&@6%%0-48 mmol), 3-
G- ?ﬁ%rquﬁr?ﬁip?%egﬁv{eg@% W 25 2 o%&%ﬁﬂ Eﬁ@fé;h%me?zﬁ?fné 230 mmol) in
acetI)mlmlIe (®ill)wad h3attil hwfr@&swa@é teadtbHatopa0NEZoy b0 fBd. Helmixture

3-(3- fluorophenyl)piperidine -HC

wal |a6§<)rb¢d ¢r( Ghied ax(damﬁied oy dtash elooiatogtdpdiy asing-a2grgdipmtatfingptane

I f | uor ophenyl ) pi peridine (1.28 g, 3.91 mol

I\P é&?lé‘ant\){P sweﬂdg %ﬁ@sé@eapmw&m / Et OAC and :

eva e di I

boi I’f?@E‘@@Sp%?%%\?’lp?%@?’p%a?-?ﬁl.???%“?2@ 1 353,76 11, 2.05-
2.8, 2P0, 2 53 blgsatd, Q81 SRE R 265 (mdIIHYf 2. 1912 89, @H), 2.89-2.99 (m, 1H),
2.99-3.09 (m, 1H), 3.95-4.04 (m, 1H), 4.28-4.38 (m, 2H), 6.80-6.98 (m, 6H), 6.97-7.01 (m,

7H), 7.21-7.29 (m, 1H).

EXAMPLE 11: 3-[1-(2,3-Dihydrobenzo|1,4]dioxin-2-ylmethyl)piperidin-3-
yl]phenol

A mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (54 mg, 0.24 mmol), 3-
(piperidin-3-yl)phenol - HBr (60 mg, 0.23 mmol) and KHCO, (84 mg, 0.84 mmol) in
acetonitrile (2 mL) was heated in a microwave reactor at 160 °C for 5.5 h. The mixture was
absorbed on silica and purified by flash chromatography using a gradient of DCM and

MeOH (1% triethylamine) as eluent to give 74 mg of the title compound.
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conpound. 1H NWMR (CDCI 3) : d 1.45-1.57 (m I|H),
2.

1.73-1.81 (m 2H), 1.87-1.94 (m IH), 2.18- 2.29 (m
WQ@B)09/023390- 2. 68 (m | H), 2.68-2.75 (m |H), 2.FGHRI288/000090

(m IH, 2.91-2.98 (m IH), 3.00-3.09 (m I|H),

3.97-4.06 (m IH), 4.28-4.37 (m 2H), 6.79-6.80 (m

4H), 6.97-7.05 (m IH), 7.06-* 12 (m IH, 7.15-7.23

(m IH, 7.23-7.33 (m IH. EXAWPLE 17: (

*) l‘H[I\glﬁ%}o(rb[f(ﬁlé)ﬁg Pﬁgygg@gp@ h 68l 4 Ph iy, Y 1970 Pih ] tH), 2.06-

2. 24(211 SH)| hysnsamng, dH), 2beH20si (fn, EIH})J 2.[18'86)(n3-168; 1.0:0r97m, 1H),

henyl ) pi peri di n-1yl ] net hanone (19 ng, 0.056 nmol) was
2.99-268 éu, Wi}, B BHBOIHA, bid); dr26-hg7 (o, 2k 63180881 (el al7.13-7.20 (m,
ngocedure sh chromat ography gave 1lng of the title

o?r%%ﬂr%i’%ﬁ (CDA3) : d 1.38-1.49 (m |H),

1.65-1.82 (m 2H), 1.88-1.97 (m IH, 2.07- 2.25 (m

T sy 5 0 oy Bl o

yll?,hggoﬂ. 40 (m 2H), 6.76-7.04 (m 7H), 7.20-7.30 (m
H . EXAMPLE 18: ( *)-I-[(
) -1 A(]ﬁ;ﬁuﬂolﬁydnromemzd{yﬂ 2 8 dihpdroberofil, 3 Jdeixind (54 3ag, 4-24 mmol), 2-

fl h I
(Pipt 2 g TR B 61, 04 edrind KHCO, (e #mpnalin

s SBRF LB R B Y R AEDER R 8 P 953 TPl was
ab QO AH siRELERPHFied By 3L &HB%%%JF%h? REM G EdidR STDEV and
the title conpound. 1H NWR 3) 35-1.48 (m I H),

Mé?FIE 4}% tH&thymizd)as e]lwﬂtﬁto @\9341 l(rﬂg of Hl)e, t1tR: db?npoﬁn&4 ( m
57- m 2. 76-
(m HMMchmQ(@s 5463 ca; . b0, o, A, Fp0 34T Gy 280, 2.57-

27350 280 o8 T4 G 66473 dmy Ty {03 Byt it 95 m. 110,

42&*130@ By 38 D, TE S 400 TR e 323730 (o
2H).| uor ophenyl ) pi peri dine (i?)-2,3-Di hydr obenzo|
1, 4] di oxi n- 2- yI [(S*) 3 (4-fluororhenyl)piperidin- 1-
yl j met hanone 0.058 mmol) was treated with BH3
THFEéfeﬁé\ﬂ’él415n1;,3 t(B*I 4 (Do (Re3- rgbengop bdlilipxin-2=yhmigthyl}-3-(2-
chr ]ggr aglg gave the title conpound. 1H NVR (CDC 3)
fluor PeREm IH), 1.65-2.23 (m 3H), 2.05-2.22

(m (18@,3-D?1h;5d$obenzo[1,4]dloxin-2-y1-[(R*)-3-(2-ﬂuorOphenyl)piperidin-1-
ylJmethanone (10 mg, 0.0035 mmol) was treated with BH; THF according to the above
general procedure. Flash chromatography gave 2.7 mg of the title compound.

"H NMR (CDCl,): § 1.45-1.57 (m, 1H), 1.73-1.81 (m, 2H), 1.87-1.94 (m, 1H), 2.18-
2.29 (m, 2H), 2.59-2.68 (m, 1H), 2.68-2.75 (m, 1H), 2.76-2.85 (m, 1H), 2.91-2.98 (m, 1H),
3.00-3.09 (m, 1H), 3.97-4.06 (m, 1H), 4.28-4.37 (m, 2H), 6.79-6.80 (m, 4H), 6.97-7.05 (m,
1H), 7.06-7.12 (m, 1H), 7.15-7.23 (m, 1H), 7.23-7.33 (m, 1H).

EXAMPLE 14: (§*)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(2-
fluorophenyl)piperidine

(R)-2,3-Dihydrobenzol[ 1,4]dioxin-2-yl-[(S*)-3-(2-fluorophenyl)piperidin-1-
ylJmethanone (25 mg, 0.073 mmol) was treated with BH, THF according to the above
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2.62 (m IH, 2.67-2.75 (m IH, 2.77-2.88 (m |H),
2.92-3.00 (m IH, 3.00-3.10 (m IH), 3.93-4.03 (m
WO B)09/043328- 4. 40 (m 2H), 6.81-6.92 (m 4H), 6.BSFF120@/000090
(m 2H), 7.15-7.24 (m 2H). EXAMPLE 20: ( *)-I-[(
)-1-(2, 3-Di hydrobenzo[l,4]dioxﬂn-2-y|)nethy|]-3-(3-
trifluoronethyl-phenyl) piperidine (
)-2, 3-Di hydrobenzo[
' ikl Tyl pi pe
ge]wr o@éﬂ_u'i‘e :f:jl K rr]rgﬁeg%%%'?‘gév% 18 1%'%5%%@5 c gﬂv%ﬁpe Db

Wi t HHB&HRT(Ifﬁ)@lg)c@nonmgsv om} hig), atmmsggnem) 134oced hel H), 2.11-
Fl ash chromat ography gave 16 ng of the title
2. tbamole 2. 2RE2NVRng, GO 35526l (n,401)12.68-2( 19 (m, HH), 2.92-2.98 (m, 1H),

3 éﬁ?%@%ﬁgg@%ﬁﬁg <%1H?P915é}9?%4-§%5 ?%H 43 1{?-_3%%173121?1;1)_(, $579-6.92 (m,

3. 12 IH), 3.98-4.04 I H),
4}@%3%})398(3 32 AMe D s (m 4H), e D ks (m
4H) EXAI\/PLE 21 ( - -1 -C - D hydrobenzol | |dioxin-

Y_TEXAMIPLE 15: (R)IIL{(SPTTBIIMY dRIHRAYS (L ] drokind hvll-3-3-
(I 7) 2, 3P[I)TEhy%r(Oggnzﬂcg‘FflJ ]d| ox}yn 2. y| [[}(q%* N ?Bmet yl]-3-(

fluorophatyb)piperitiyé ) pi peri di n-1yl j met hanone (29 ng, O. 074
ézi was treated with BH3 THFE according to the above
genéRhl.3gPibydgbenzol b iaxinBrdiet 3 Spfyorgrhicayhpipggdigr 1-

titl N 40-
bt 1 SRR sV MBS R, rlpcOstagdl e
geﬁgpalzlﬁ'wedu?e@%%_béﬂdé Hﬂodh&'@was%b@ﬁne% 77 (m IH,

2.84-3.12 (m . 3.94-4.07 (m 4.24-4.41 (m
(ZHZ )‘HGNMR (6D, )( 8n1.44H).57 (7m31&1)715'3 1(8r1 (4HH), EXANRYAE(22LH), 2.18-
2.9 (m, (221)32 5P-Ry2Br (b d HR o}-63-2) i (5% /LHD 2.96-P RSty 1 D32 9 14:2.98 (m, 1H),

30595 556 P n i BB R 1) %f?é' = ﬁnzz@a 79768 (3. 418 65777.05 (m,
1}%“&’2@%@% ﬁ%”ﬂéﬁ'ﬁggl *n-} YAl saRbhapgne (18 ny,

s treat BH3 THF acCording to the
above general procedure. Flash chromatography gave 7.6
Ny GXAMPUE 16:qREMIEHES)ALH(2, 3mm&mo¢)@mnmdmﬂn;2-§nmﬂ@a] 3-(3-
(m IH, 1.68-1.84 (m 2H), 1.80-1.98 (m IH), 2. 15
ﬂl@rmhe(nwi)pmqylduze HCh. 65 (m IH), 2.67-2.76 (m IH

% DS ek 5L
ﬂugmph&tyl)plgerﬁ}n e'(1 29 é, I31.91215%01) was treated with large excess of 8%
HCI/EtOAC and evaporated to dryness. The crude salt was dissolved in boiling
EtOAC/IPA. A precipitate was formed upon cooling. Filtration gave 657 mg of the title
compound.

'"H NMR (CDCl,): & 1.45-1.57 (m, 1H), 1.73-1.81 (m, 2H), 1.87-1.94 (m, 1H), 2.18-
2.29 (m, 2H), 2.59-2.68 (m, 1H), 2.68-2.75 (m, 1H), 2.76-2.85 (m, 1H), 2.91-2.98 (m, 1H),
3.00-3.09 (m, 1H), 3.97-4.06 (m, 1H), 4.28-4.37 (m, 2H), 6.79-6.80 (m, 4H), 6.97-7.05 (m,
1H), 7.06-7.12 (m, 1H), 7.15-7.23 (m, 1H), 7.23-7.33 (m, 1H).

EXAMPLE 17: (§*%)-1-[(5)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(3-
fluorophenyl)piperidine
(R)-2,3-Dihydrobenzo[ 1,4]dioxin-2-yl-[($*)-3-(3-fluorophenyl)piperidin-1-
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EXAMPLE 23: (5*)-1-[(
)-1-(2, 3-Di hydrobenzo[ I, 4] di oxi n-2-yl)net hyl]-3-(4-

wao eioblousponet hyl phenyl ) pi peri di ne PCT/F12008/000090
(i ?)-2,3-Di hydrobenzo[l, 4]dioxin-2-yl-[(5*)-3-(4-trifl
uor oret hyl phenyl ) pi peri di n-1y|j nmet hanone (13 ng, 0.033
mvol) was treated with BH3 T according to the above
general procedure. Flash chromat ography gave 6 ng of

ylyfkff}é&dfhg gl %@ngpggg@mﬂdgs x 5%@8%&1)1 Bh 3151{11 a&:%r(ﬁ%td i above

geRéthl pr3cé§ﬁlra Fiekh (cHromdthgraphyade lT?ng of thb H)le camﬁéurﬁi 1 1
(m 3H), 3.95-4.05 (m |H, 4.27-4.38 (m 2H),
6. 78HANMRB (GRCIYHP 1.38-B42 tn3E), h652H2 (m, F), 1. 8811 9h{m, 1H), 2.07-
EXAVPLE 24:

235 B350 B 36 @bdhbo % 67 3176 @i D22 §0 72504y D2 9310 (m, 28,
3. %%?2?%35‘@?%' Qgplégg %}Iﬁfg 76594 (mpTH). 720730 (m, 1H).

3-(3- nethoxyphenyl)plperldln | - yI] nmet hanone (21
gy, EXAMPIRDS) (RA - RSPNRQ—M?&MZJWE]dﬁ@ﬁﬁl’-ﬂknﬂleﬂﬂyl]-}@-

the above general procedure ash chromat ography gave
ﬂu‘brﬁpmybbnpdmlmetl e conmpound. 1H NWMR (CDCI 3) : d
1. 89-

| H) (R)z2 i@lgzd@?zerﬁq{l é]H)OXIIQZQé&@*ézﬁ%nﬂuqrpyhenzl)welg}imé
75-
FENERCEEEN NONT AT AN M-
gel?’cgbgl%iré%??/g{ glagg %onﬁtgﬁalﬁry%%vé % mg Bt the tid cdmpeurldm
*) - 'H NMR{CDICY, )35 m3|5y1d4&m,mm|; 164} 1d$2)ém n}HZ)- ¥ 185 rieph ] 1H), 2.07-

3- (3- et hoxy henygz eri di ne HC
22(41(m)2H),%é%)2<1p5 {5 B 2170 01 2. 8- e 1 By B Ofim, 1ED,

sdoly b, }ﬁi%%%x%%ﬁﬁg (BB IR, B o i 576 547.03

Y8593 (Bf bR, crystal lisation fromhot EtOAc/IPA (10
/9?5|ﬂ§¥ §624 g of the title conmpound was obt ai ned

as al nost white crystals. 1H NVR (CD30D): d 1.72-1.88

( m EXAMPLIOBI:AS2R14](8)-13¢3)3-Dahyali-oBezbd [ 1,4} dightih-2-yl)methyl]-3-(4-

3.39-3.56 (m_2H), 3.64-3.79 (n1 2H), 3.99-4.08 (m
ﬂupmphmybpqwr@me(m IH), 4.29-4.40 (m IH), 4.75-4.90

Q&);y i—ﬁ En %_@%&1%2@@5&2 2%189) Z (Q; ﬂug)r%pher@l)plpendln 1-
yl]ﬁ%&?a{léne{ @X'ﬁ%xy pheny ;}é%g%? Q}[Il h ﬁhd e d'écgrd}ﬁg)tg‘ﬂé@ﬂove
general procedure. Flash chromatography gave the title compound.

'"H NMR (CDCl,): 6 1.35-1.43 (m, 1H), 1.65-2.23 (m, 3H), 2.05-2.22 (m, 2H), 2.53-
2.62 (m, 1H), 2.67-2.75 (m, 1H), 2.77-2.88 (m, 1H), 2.92-3.00 (m, 1H), 3.00-3.10 (m, 1H),
3.93-4.03 (m, 1H), 4.28-4.40 (m, 2H), 6.81-6.92 (m, 4H), 6.95-7.03 (m, 2H), 7.15-7.24 (m,

2H).

EXAMPLE 20: (R*)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(3-
trifluoromethyl-phenyl)piperidine

(R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(R*)-3-(3-trifluoromethylphenyl)piperidin-1-
yllmethanone (30 mg, 0.077 mmol) was treated with BH; THF according to the above

general procedure. Flash chromatography gave 16 mg of the title compound.
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(/?)-2,3-D hydrobenzo[ |, 4] di oxi n-2-yl -[ (5*)-3-(3-netho

xyphenyl ) pi peridin-I1-yl]- nmethanone (21 ng, 0.059 nm)
wor®nisat ed with BH3 THF accordi ng to the aboR&I/FI12008/000090

general procedure. Flash chronmat ography gave 7.0 ng of

the title conpound. 1H NWR ( 3) : d 1.38-1.52 (m

IH, 1.67-1.83 (m 2H), 1.88-1.97 (m IH, 2.06- 2.16,

(m IH, 2.16-2.25 (m IH, 2.53-2.61 (m IH,

2.6 Y/ N RN 8 L : 91 -

2 PR EBC 8 185 b s 45 3 20, 8. o, 19,21
2.2Hm, 21)71.56-296% (@) 1 HHHY..70-2. 080, . 15, £.8%-2199) (m, BXAMPOE 322 (m, 1H),

(
3.98-4.94 {in, | I5y39-4.28 SO HY v Bo@ AL 6l 4H), di38xT.A¢ tmy#Hihet hy
| ] pi peridin-3-yl}phenol

o BREAGT S AR RO L Sl e LTl BTt 5.

trifliBkam S'r'éfég‘%ﬁ’gl?w@ﬁeBm THF according to the above

genera ystal lisation from hot EtOH gave
8. 5 (R)-95-1biRgdrobédA [ £ ATRKHD-1a (L) TS ttrinhibloghe@isiedly Bpiperidin-1-
1H lgl%/)R ( CE;S?OD) :d _[l 40-1.54 }?ﬁn( ?Jl’fl)m(3 nil 71-1. Sz}yl?ﬁm Yhpiperidin
yl Ridthandn8@9IIM B, . QT4 mird)), wak ticatcel 2igh BH, THH) acc@rdigz @. the above
(m. 2H), 2.74-2.83 (m IH), 2.99-3.14 (m. I H,
genergbpracaygre. Flash chromaptoggaphygave gy maﬂf,thq%e compopnde,

| 1 - I . 66-6 | ©89- 4

D g B sy o, 5 . 200
2.32)8()'111, 0H)) 2.92 L6l (N1 H): £.86-3:72 (B dH9LE8FI[10.(H, dH9X3.94-4:07 (m, 1H),

yl) ret hyl T pi peri di n-3-yl } phenol -HCA
4.24-231 2n 321D, loyid-@be (npd M), )3 033 (m24H). - [ (1 ?*) - 3- (3- hydr

oxyphenyl ) pi peridin-I-yl]- nethanone (200 ng, 0.615

mmol ) was di ssolved in Et OA%}iré4 m). 1M HC /di et hyl

eth Lo d R 1d4Dek 62,3-Riby drobengall 4l doyigs2-yl) methyl]-3-(4-
L e N S s

2. 3opv B 240 %5x 122 307 13- @ H); iperidin-1-

[, Cg 3 bl R g (ol Dbiperidio-1
yl]athahblie (14.128-040482mfnol) wid)treated6MittSBAZ THR accbiding to the above

6.80-7.01 (m 7H), 7.12-7.19 (m IH), 12.45 (br, |H).
gemxa\ppgedp: Flagh £ omatography gave 7.6 mg of the title compound.

1) PO So S O FErER | SRECHERbI2HD. 1 p0-.98 (11, 2.5
2.2§/r|(ﬁ5 213?,‘0%1%&%*36({}6 9, A% (BE17),CRER908 PRSI I.61-B13(m, 1H),
3.95-4.01 (m, 1H), 4.29-4.37 (m, 2H), 6.78-6.93 (m, 4H), 7.31-7.39 (m, 2H), 7.51-7.59 (m,
2H).

EXAMPLE 23: ($*)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(4-
trifluoromethylphenyl)piperidine

(R)-2,3-Dihydrobenzo[ 1,4]dioxin-2-yl-[($*)-3-(4-trifluoromethylphenyl)piperidin-1-
ylJmethanone (13 mg, 0.033 mmol) was treated with BH; THF according to the above
general procedure. Flash chromatography gave 6 mg of the title compound.

"H NMR (CDCL,): 8 1.39-1.53 (m, 1H), 1.65-1.86 (m, 2H), 1.88-1.97 (m, 1H), 2.09-
2.29 (m, 2H), 2.55-2.64 (m, 1H), 2.68-2.77 (m, 1H), 2.84-3.11 (m, 3H), 3.95-4.05 (m, 1H),
4.27-4.38 (m, 2H), 6.78-6.95 (m, 4H), 7.31-7.38 (m, 2H), 7.51-7.61 (m, 2H).



10

15

20

25

acid nethyl ester
(/?)-2,3-D hydrobenzo[ |, 4] di oxi ne-2-car bonyl chloride
W@ 2009/0na390 1. 21 nmol ) in DCM (5 ml) was added tBCERI2008/000090
ice-cold m xture of 3-(piperidin-3-yl)benzoic acid
nmet hyl ester (267 ng, 1.21 rmol) triethylamne (59
nmg, 0.58 mmol) and DCM (10 m‘}. After stirring for 2 h
at RT, the m xture vvas washed with IMHO ( 10 m) and

M NSEESTo 26, A5, RUaS 33 04l B -

méth8RpHenyh Why u3| ng heptane/ Et CAc as el uent.
The Tirs eI uting diastereonmer was collected to afford

98 1(R)-2f3-Dihgdiobehze[ L4 jdpmuma- }ZH[I(INl\)R (Zﬁﬁ@ﬂié)(yphedyl)mpendm 1-yl]-
1.72-2.02
methjnong (2)17m(gr3r(]) Q@mmolbwweatgi ‘Q';B] :B}gﬁk I-é]frflccgrd@.g to t&e gbove general

4.16-4, 27
Pféfeﬂ%rezg%‘ fl?mePT%g’aPEfY%Y"Z? -96"% PfthF H?‘F Cgi‘.%%‘-l 89 (m
' H) 131\71\9111 @, )( .40H.51 3By 14818 (B DH), 1:89%.96 @, 1), 2.15-
2. 213 dm %IH) %sbwﬁ]mﬁnmfi 878X -1 ) yDmre 286l (npil pry 2.91-8-88Y(m, 1H),
en met hanol
3. q2(3 % xm,ysn[{), 330 (8) 312), 39519 bifrobkiz (28,43 1(r0:3He 673 ¢692an, 7H),
7]@)/ ﬁgl peridin-3-yl]benzoic acid nethyl ester (54 ny,

IHTTBH was di ssolved in dry THF (4 nml) and cool ed
to 0 OC. L|AIH4 (26 nmg, 0.680 mml) was added and the

e E R 2R C BT dfahomithir

mé&h&¥Yphenyh)pipeiiging Biolas filtered through Celite and
evapor at ed. Fl ash chromat ogr aphy, using a gradi ent of

h e pCamchf/ (ﬂ* 934\6{(3)9]&(/2%3 Ellﬁ'dmjpemzo[i ,Hﬂ;il()}ﬁln{rZeylmﬁtpEUﬁdE, 1H
60 1.72-1.85
mthggphelyé)p(gﬁ'ld}qq)(Z 5 ;g) Iv,as trfgt?é tlfrﬁﬁ: hg}reﬁ w1t§1866> I—éé%t(:ﬁ? and
5 15 2
ev?pr}zr?ratfz%s (?rxn% "Zﬁ%{] ﬂlllfﬁoﬁ%ﬁx}'g&t Aét?&é(fr?])A 1@011?@61 géﬁ 1.24 g of
thé fBtle e%lfﬁpouﬁe(i Gars %Ebt‘?aﬁqeﬁrﬁb alhidst whitd 3ryétad (M 2H),

. EXAMPLE 30: Acetic acid 3-{()-1I-
*) fH (MB-(GDHOD)0bEA2-4[88, (4], diH)x]1 A3-2-22 (m 3H) 3.04-3.27 (m, 4H),

3 300 5% (2R 8 e T (s DR (Bt 429 A £ 6 RiDoh 281440 (m,
10,4 23 430 R BB e P Th0% 77 e S T T3 €y MDY

yl } phenol (198 g, 0.608 nnDI)
EXAMPLE 26: (§%)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl}-3-(3-

methoxyphenyl)piperidine

(R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(S*)-3-(3-methoxyphenyl)piperidin-1-yl]-
methanone (21 mg, 0.059 mmol) was treated with BH; THF according to the above general
procedure. Flash chromatography gave 7.0 mg of the title compound.

"H NMR (CDCl,): 6 1.38-1.52 (m, 1H), 1.67-1.83 (m, 2H), 1.88-1.97 (m, 1H), 2.06-
2.16, (m, 1H), 2.16-2.25 (m, 1H), 2.53-2.61 (m, 1H), 2.69-2.75 (m, 1H), 2.76-2.87 (m, 1H),
2.94-3.01 (m, 2H), 3.80 (s, 3H), 3.93-4.02 (m, 1H), 4.27-4.37 (m, 2H), 6.71-6.90 (m, 7H),
7.18-7.27 (m, 1H).

EXAMPLE 27: (R*)-3-{1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-
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and triethylamne (75 ng, 0.74 mmol) in DCM (5 m).

The m xture was stirred for 40 mn, washed with water,
waleioed13ver Na2SO4 and evaporated to dryness. HOEFRNSH©0090

product was treated with excess Et OAc/HO and

evaporated to dryness. Recrystallisation from hot

Et OAc/ | PA gave 60 ng of the tfile conpound. 1H NWR

(CD3OD): d 1.69-1.85 (m IH), 1.91-2.18 (m 3H), 2.28

4 3.45-3.60 I H),
y'g!ﬁ%tﬁf?g%é’gﬁ('%fyrﬁﬁ‘ 98,77 os (m [H), 45 4o (m
H) (R ZBlbll?dﬁﬁeﬁi'ﬁ[l 2]@10)(15-28}4 [6ROS- (ﬁhy&b&yph%nﬁ%(%\?\%ﬂn 1-y1]-

(m2 8-7.23 (m IH), 7.37-7.43 (
mé&handhe ((37 8, Ry nim{ﬂo was treated with BH; THF accordlng to the above general

S)-1-( 3D|hydrobenzo[ I_}dloxn2%fll)m=:thl]p| eri di
prﬁcejugq PMBWP@ Hhie th gave 8.5 g of the'title compound as almost white
%t 3-{1-[(5)-1-(2,3-Di hydrobenzo[ |, 4] di oxi n-2-yl) et hy
ry ﬂ?per.d.n 3-yl }phenol (51 mg), K2COB (28 ny, 0. 20
ol NERCE R 02HE §30L1 . §4‘ 'Vﬁ@\l(l) 57% 182 (rMVEZH—) neatees (m, 11),

under m crowaves at 80- The ’$ol vent was

2.122Dp108 €ch, 2HY 215982.ﬂe$mdﬂH),\mm 2.85€m, UH), OO (hiH), 3.92-3.98 (m,
sol ution was washed with water and 1M NaOH and

118y 43 6rdat len,t161) o § Brds39. (k| 15D H6- 8 rbiFeltrs d Haph §6-6.68 (m, 1H), 6.69-6.74

(R B8y ) FaT6 748 i Hh 1. 60- 184 (m 2H)

1.85-1.94 (m IH), 2.14-2.26 (m 2H), 2.58-2.74 (m

2H) j z’%&ﬁ}%gg : -3'(-{;111[(%-??331)&92@(1)9811(&?%)1;4%%&0?%@- 89

yl)‘inéiﬂyl‘]p@lrl(ﬁﬁ-}lyfh)heﬂoﬁﬁd 39 (m IH), 6.76-6.88 (m
7H), 7.16-7.23 (m |H). EXAMPLE 32: 3-(3-{( o
*) - KRF Z,S)Dllhycé@b@zuhy}glnmreﬁzsd{[(R*413d(i3obo'rdnoxz¢phenyl)plperldm- -yl]-

mhdnope Qo R fEG LS s ioVed e h SORE i B4 HCdisthd ether
wag%ggéd&g%%a%sgmw A P
2.9, tmoRi), B- 19 bph o) 1HB6.356).6ven.c3Hidasa- oawmhmm@mgs (m, 1H),

4 3ELP50R. WA oo G 110 BT (1S, WY duh S (Rsheds Or 1.

w th water and 1M NaCH and evaporated to dryness.
A R i e e L R L L P
yl)lne@ﬂyliplﬁérlﬂm3-g'ﬂbheﬂ-ylﬁﬁethaﬂgl (m IH),
(R*)-3-[1-((R)-2,3-Dihydrobenzo[1,4]dioxine-2-carbonyl)piperidin-3-yl]benzoic
acid methyl ester
(R)-2,3-Dihydrobenzo[ 1,4]dioxine-2-carbonyl chloride (240 mg, 1.21 mmol) in
DCM (5 ml) was added to an ice-cold mixture of 3-(piperidin-3-yl)benzoic acid methyl
ester (267 mg, 1.21 mmol), triethylamine (59 mg, 0.58 mmol) and DCM (10 ml). After
stirring for 2 h at RT, the mixture was washed with 1 M HC1 (10 ml) and 1 M Na,CO,. The
organic phase was dried over Na,SO, and evaporated to dryness and the residue was
purified by flash chromatography using heptane/EtOAc as eluent. The first eluting

diastereomer was collected to afford 98 mg of the title compound.
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1.93-2.00 (m 2H), 2.15-2.26 (m 2H), 2.59-2.74 (m
2H), 2.76-2.86 (m IH), 2.98-3.16 (m 2H), 3.70-3.76

WO 909390 3. 90-3.97 (m IH), 4.02 -4.09 (m 2HrCT/F12008/000090
4.25-4.30 (m IH), 4.32- 4.38 (m IH, 6.72-6.84 (m

7H)y, 7.14-7.22 (m |IH). EXAMPLE 33:
Tri f1 uor omet hanesul f oni ¢ aci o*63- {C »)-1-[(9-1-(2, 3-
dlhydrobenzo [1, 4] di oxi n-2-yl)methyl] -piperidin-3-yl}

phe t -
(1SR ERG: P13 0 m 220040 Oy 26528 2t 307
3. 19, Jop D B 124 103 B | 0.pHE 312 (6, 3H) 40.6- 45274&11 NYRD), %.30845539 (m, 1H),
di ssolved in DCM (10 m ) under an inert atnosphere.
4. 4&4 64wl b, 4eb8-076 6mgl Hp 4770-4iD (1, Wdk6.22de0 emHH&.38-7.46 (m,
xture was cooled to -30 OC. Trifl uoronethanesul fonic
2}907‘0%%%)(&1’42@@ (1.61 g, 5.71 mmol ) was added dropw se.

for GIUROTHST S SRR oot TPl Rb s

yl} gnﬁy,ﬁgg{a%pd to dryness. Col umm chromat ogr aphy,
sing a gradient of DCM MeOH as el uent, gave 1.1 g of

t he (Gﬂ*yBe[qumngBlrEihydrbbéﬂME{I(,ﬂaﬁx&)e-l caaeﬂylﬁalpe(minn-lskﬂ]benzmc
1.65-1.84 (m 2H), 89-1.99 (m IH, 2.1 1- 8 (m
acidpfpethyl ester demlg,( 47 m}nol)zw%dlgso‘kged(lmdry HHiF (2 nggalgl gg)led to 0 °C.

Ll%ﬂ%dg% 3(6%8 1? wsprsnﬁgée@ afgéli{x?zﬁ%uég%?wéfrgggpg abRT (f?ﬁ 2 h. Water (1

ml% M (lg (g'ﬁ IS? Rﬂ)’lax{cﬂﬁéglrﬂ%'?teﬁﬁf% lferd %&d&i?élc{v&ly*"}ﬁé mbdture was filtered
thrMh%H‘IEEIM lah@ ol aléd) Flasi |c]nﬁiﬁﬁi‘f(§gf¥})1@§ atihg a agddient of Reptane/EtOAC,

tion of
ga‘(d3>5)ng30€the p(l@):ompoétm,ds- di hydr obenzo[ |, 4] di oxi n- 2-

! DN PRT i 61 %ﬁ'%@ﬁ%ﬂ'ﬁ%ﬁ%@@? B4l 11, 2.7
22\%&%@7"% 80- 9“7‘1‘%@1 8@5 7§t(HP§ A a?]@? V@‘?gg‘i(éél&% (m, 1H),
42814 andn StHY, usd- JM(IﬁurH)herssi(s SzH) 6.75% §E@EUHN7 MBI (&, 2H),

was cooled to 0 C, et hyl br omoacet at e (106 ng, 0.62

7.28vbBy (meP)added and the mixture was stirred at RT
overni ght. Potassiumtert-butoxide (69 ng, 0.61 mmol)

andERA NG red i hieska Rlos Hi S ckRyuiaoeiayt fldioxin-2-
o R BALEBRe 6 pcEnd ovegorsted o duness

; dAéet }:301';2!018(% ((zsmm7g i) 74 plam'é% V%as;agdgdﬁ?%a?%??lﬁﬂtloh ot RE)-831-[(5)-1-
(2,2- d&&dﬁ)t&ﬁzc( b, 418 kd)xin- 3 }@I&ae{%h)gﬁ)qqmdm-ﬁrl)yl}pheﬁﬁl (198 n2t9.608 mmol)
and triethylamine (75 mg, 0.74 mmol) in DCM (5 ml). The mixture was stirred for 40 min,
washed with water, dried over Na,SO, and evaporated to dryness. The crude product was
treated with excess EtOAc/HCI and evaporated to dryness. Recrystallisation from hot
EtOACc/IPA gave 60 mg of the title compound.

'"H NMR (CD,0D): & 1.69-1.85 (m, 1H), 1.91-2.18 (m, 3H), 2.28 (s, 3H), 3.05-3.36

(m, 4H), 3.45-3.60 (m, 1H), 3.64-3.86 (m, 1H), 4.00-4.08 (m, 1H), 4.25-4.42 (m, 1H), 4.71-
4.80 (m, 2H), 6.84-6.94 (m, 4H), 7.01-7.10 (m, 2H), 7.18-7.23 (m, 1H), 7.37-7.43 (m, 1H).

EXAMPLE 31: 2-(3-{(R*)-1-[(S)-1-(2,3-Dihydrobenzo[1,4] dioxin-2-
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4.27-4.39 (m 2H), 6.59-6.64 (m IH), 6.69-6.88 (m
6H), 7.1 1 (t, IH J = 6.8 Hz). EXAMPLE 35: 3-{(

WO 20000§339%) - | - (2, 3- Di hydr obenzo[ |, 4] di oxi n- 2- y| PeEFI908[000090
pi peridin-3-yl}-benzonitrile A m xture of
trifluoromethanesul fonic acidﬁz-{(i?*)-I-[(S)-I-(2,3-

di hydrobenzo[ |, 4] di oxi n-2-yl ) et hyl ] - pi peri di n-3-yl } ph
enyl ester (51 ng, 0.1 1 nmol), tributyltin cyanide

§etrgup$(etlrd|§%?§q hp? gsp?ﬁfhr?g) pal | adi um (189 ng, 0.164
ol (R*)-B- {1,[¢S)ci-ch3-Dikgirbedieo[(1 Mididikin- mgnféﬁ@ﬂpﬁpehﬂlrm -yl}phenol

m crowave reactor at 80 C for 80 h. The sol
(Gpmeg)i KiGQs @8wes 0£20 mmobld 2 whioregianohandiMieCy (é m)éswere heated under

evaporated to dryness, The resi due was yedi ssolved in
miseqyaves pt 8- £8P Antorfels F%e selignt Y aremar o angiyhe kgsidug s taken up in

?@n ed lu(h anzis w:ﬁﬁg(f &ghWa'ie Bl rﬁ%a\%ﬁ Qm? E\éareﬁgratéy fg%?yness.

evapor ryness

FI4&SchRsthith taae/EtOAE 3Gh@BPiheltitk %
gr adi ent %If%glfl?\% E a Me OH g%%’tet he% u3|eng egra ent of

hept HrréMBn(d:EEm)ch ast4e1 51@(111 IH)) QIGQel &4 Gn,r@ﬁ)oﬂ 8594 (m, 1H),
tle compound. 1H NWVR

2. 114 2@6111082 bSOy 4 (m, @L‘lg 2 &2 §ﬁ1(ml H)i) 22981@16 %mB%HI H83-3.89 (m,

2}?);'% 8?%}’6571(3? 2’%545 gg-ﬁﬂ (mn, é}ﬁgﬁgéoﬁ(@) 1?;'1)4 ?%4935 &, 3%, 6.76-6.88

7.43- 7 60 (m 5H). EXAMPLE 36:
(Hg7ﬁgﬁgg 423 |oon 5-yl-1-[(

S)-1-(2, 3 dlhydrobenzo[l 4]d|0X|n- 2-yl ) met hyl ]
- pi (BXAMPIEE 32 883~ m)a}mmz 3yihpygrobénne 14 dioxini2-e
of 3, 4- (et hyl enedi oxy) phenyl boronic acid (500 ng, 3.0

yl)mﬁhyl]pmerlﬂnbﬁwﬁphﬁuomp(m@ ol 476 ng, 3.0 nmol), 2
0
et (BB Brant &H}&’éﬁn{?eﬂé‘%é‘ﬂﬁ‘lﬁ’aﬁntﬁwl()%‘%t%?‘%‘.’l%a'_Yl}PhenOI
QLRI 0.6F rbbi) de Co 03 RS0 TEIEDS, oo | fpaiBRE g, 062
m@bl) 3nd MO (il lenedihextyd phdor yibfmaRreLata0b dC (fb®h More K,CO,

1.5 mmol ) was added and the mixture heated under _
(103 medord, &Sramo-1700@npb36I0L )M ¢re adies anddhe heptingiwas gpetinued for 2

h. PG alventpraceaied SRR e P B aﬁﬁ?%d%s aqlptiones
R T e e e G S

(hePAREHOMRY) gaw"y@ﬂg(olida?eﬁ@e)oorﬁpduh@r ed and evapor ated to

) V?H?\ISSIRT%D OD): 5 1.44-1.56 (m, 1H), 1.64-1.84 (m, 2H), 1.84-1.93 (m, 1H),
1.93-2.00 (m, 2H), 2.15-2.26 (m, 2H), 2.59-2.74 (m, 2H), 2.76-2.86 (m, 1H), 2.98-3.16 (m,
2H), 3.70-3.76 (m, 2H), 3.90-3.97 (m, 1H), 4.02 -4.09 (m, 2H), 4.25-4.30 (m, 1H), 4.32-

4.38 (m, 1H), 6.72-6.84 (m, 7H), 7.14-7.22 (m, 1H).

EXAMPLE 33: Trifluoromethanesulfonic acid 3-{(R*)-1-[(5)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl]-piperidin-3-yl}phenyl ester

(R*)-3-{1-[(8)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]piperidin-3-yl } phenol
(1.77 g, 5.44 mmol) was dissolved in DCM (10 ml) under an inert atmosphere.

Triethylamine (0.58 g, 5.71 mmol) was added and the mixture was cooled to -30 °C.
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the title conpound. 1H NVR (DVMSO-d6): d 6.08 (s, 2H),
7.03-7.06 (m IH), 7.19-7.24 (m IH), 7.33- 7.35 (m
WO B)09/07334R- 7. 46 (m IH), 7.99-8.03 (m |H), 8.B2I/{ra)s/000090
IH, J =1.77, 4.80 Hz), 8.84 (dd, IH J = 2.65, 0.88
Hz) . 3-Benzo[l, 3] di oxol - 5-yI P@peri di ne HC
3-Benzo[ |, 3] di oxol -5yl pyri di (578 ng, 2.9 mol),
Pt 2 hydrate (58 ng), nethanol (20 nml) and cone. HC
e SR kRO 7 58 1 Ml . T

codf@sy Bdth Was RdnaRd aRY @RAhALGHE stiRedifor &S The MiRtue WaEwashed with
product was crystallized fromEtQAc/IPA to give 226 ng

watdr (2 el Otrnl) laed emmmlerﬂto]dﬂym Q(ﬁﬁ)&mb)uronmhtdgrmh}{l ugifg @rgradient of
&}D 1.96-2.08 (m (m IH, 2. 96-3.06
DQ i MeQi asyh@zt Faypl (hﬁ szhﬁ tlﬂﬂscmpqwd 2H), 6.73-6.83

R o ?Mﬁf@/ﬁﬁeﬁ g3 G 552, el i L 3¥4 0 m, 1), 2.11-

Big. 9572 6 1H), 2.68-2.75 1H), 2.83-3.09 (m, 3H), 3.96-4.03 1H
22?(% 563 I%y r(I)nbengo[I 4]dl(31XI nd 2-carb o(glyllc): acid (m, 1),

42614738 (v, 21@) GROAGTDL {m, 4}!11) arogh7. ch{my 2de 7233B34{m, BH17136;7.41 (m,
4.63 mmol ) and dry tol uene was heated at 95 C for 1.5

1H). and t hen evaporated to dryness. Tol uene was added
and the evaporation was repeated. The evaporation

Lo T G B0 T B akoBo i 31 ¥
R SRR 19, (220 0.2

(5 b a-soltition oEaRt)L N1 NI LRS- M§d®beﬁzbﬁld4]ﬁwx1rﬂ=2h 45

mn at RT. Water was added, |ayers were separated and
yl)mdlyb]PgEndm DiyBpbene £2Wamb @162 wineed) i drsi DNF KomIhwes added NaH

The organi.c phase was dri
(6§ Taipeilod) mE0d9 %%P’gﬂléﬂleft%%%e?éﬁﬁ%’?‘ﬁtf @ s stimed at
o 7
C%grgg%%{] ggen(ld_llo%t& 9%9833 ET 1%(125}%?1’@? %8 ’fZIé[ﬁgJZZ_ ?gl) ’];tée r(:zrlrclztlon mixture
wa(g E&ole@tcﬁ@"@ iRyl bR mbddetatel( 106 nfla, D% A iinol)Was adldéParttt 88 mixture

H),445455(m| ,463473mIH)
wad stiiBeddatRIT ovgrnigh. Potasgydm(ter-bRik)xides(684n g 061 r('lmol)MS added and the

Lok S B e SRR o,
the soﬁ.]tlgngﬁ%redgaﬁdleg Ig)oer!il!ed ltd]dry;leéélto % Ve) 1 7% r§g gf tﬂx %9 %gﬁllﬁgl[lnd

'"H NMR (DMSO-dy): 8 1.33-1.46 (m, 1H), 1.52-1.73 (m, 2H), 1.74-1.83 (m, 1H),
2.04-2.17 (m, 2H), 2.56-2.73 (m, 3H), 2.88-2.98 (m, 2H), 3.93-3.99 (m, 1H), 4.06 (s, 2H),
4.27-4.39 (m, 2H), 6.59-6.64 (m, 1H), 6.69-6.88 (m, 6H), 7.11 (t, 1H, J = 6.8 Hz).

EXAMPLE 35: 3-{(R*)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-
piperidin-3-yl}-benzonitrile

A mixture of trifluoromethanesulfonic acid 3- {(R*)-1-[(S)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl]-piperidin-3-yl}phenyl ester (51 mg, 0.11 mmol),
tributyltin cyanide (142 mg, 0.45mmol) and tetrakis(triphenylphosphine)palladium (189
mg, 0.164 mmol) in 1,2-dichloroethane (15 ml) was heated in a microwave reactor at 80 °C

for 80 h. The solid precipitate was filtered off and the mixture was evaporated to dryness.
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yl met hanone (285 ng, 0.77 mml) was dissolved in dry

DVF (2.5 M) and IMBH3 THF (3.10 m, 3.10 mmol) was
wab@wloy3zaelded under a nitrogen atnosphere. ThePCEHERDISHNN0090

m xture was stirred for 4.5 h at RT and then cooled to

0 C. Water was slowy added and the m xture basified

with 2.5 M NaOH and extracted*three times with Et OAc.

The conbi ned organi ¢ phases were dried (Na2SO4),

[

THd kil ATa 1N ARAnAD N éﬁvﬂfﬁ:ﬁ%ﬂ Hishe gh%%g%%?s PUHCL The
coffibinedasg i Ophatedl @ dvasAwith btide Qiribﬂ%Nﬁ}SU‘Jﬁﬂi é\@f)orﬁteld to

at RT and then at 60 Cfor 2 h. The reaction m xture
dryveess. &iha pwrchtpe@kluco st pmeﬁ@,d by ﬂ@H’l@mw@ngBPh}EﬁISAusmg] gradlent of

washed twice with 1M Na2CC3 and water. The cqnb

DMy e%ﬁa?@ééhwglwm@em(qﬁé@g@m andt E1QAR a5 TaoR4 © Eive 2.8 mg of

h&Y oratedto dryness to give 228 ng of the title
‘6@98 VR (CDA3) : d 1.33-1.46 (m | H),

1 6 , 9 I 2 ]
31:1%41\%% (S:'iﬁ(%%l'?inl 4. f3§9%m ﬁ{émgf f%rﬁt (132 A9y, 5%301_ 94 gmlH) 2.19

2. 121(1m I2II-I)), 2. 81-987-5(111@2H)m 89-!3)10 (31 98D 43. 933(981(rﬂ HH), 4. 26- 4.35 (m, 1H),
4.27-4.36 (m 2 S, , 6.66-6.71 (m IH),

4.3%- 47206m76me7 4(13437@), 4@07.6 mgkf). EXAMPLE 37: 3-[(
*)-1-((S>6- Benzyl oxy- 2, 3-di hydr o- benzo[ | , 4] di oxi n- 2-

/! T $61 el 5 '@isé@ﬁ@%ﬁﬁ%@%@%@@@b@ﬁaﬁ(mm—
2 il biglyigi - (benzyl o) 2 ydt oxyphenyl) et hanone

NaH3{Ken2d[1g3|dioxob5yipptidineThe ni xture was al | owed to
stir at RT for 30 mn, and a sol uti on of

(i 2A-okitergief 3 Mnmhﬁwedmxym&wnyhbbmm&(ﬂ%@n&t@ eol) 3-

b OREIUER0 b 406 Pl BeroDlod 86 N AT &0 FEIDs b,
tetrd Qg(ﬁgﬁ&@c@{ba&?ﬁe)gw?% 33 ?%ﬁlg?&gh Bkﬂ&),%oﬁfé@% &ggmll‘téluene 3

mlPvaSRéated iaahRrovedve réactdrag I 20l °C b wint Andthed MobPh! 4-
and washed with water and brine. The organic | ayer was

(melthyededipxyphag Botemid acdfgxhingat .8 anmdlh avas nddkd qmﬂdhkumuxture heated
G TN Pt TCHpT QMo JBHeRSoR P G RRGEIHEH and the layers
we 0%58%@ gﬁﬁ (?éﬁﬁlll/: é)% sr%aw x?r?i&t.%(g h\h?? ’w]‘t:ﬂ'_]')'\”bﬁg‘égﬁ ffﬁ)e aqu(g)us
phased we entliskd, basified with 5 M NaOH and extracted twice with EtOAc. The
combined organic phases were dried (Na,SO,), filtered and evaporated to give 585 mg of
the title compound.

'H NMR (DMSO-dy): 8 6.08 (s, 2H), 7.03-7.06 (m, 1H), 7.19-7.24 (m, 1H), 7.33-
7.35 (m, 1H), 7.42-7.46 (m, 1H), 7.99-8.03 (m, 1H), 8.52 (dd, 1H, J =1.77, 4.80 Hz), 8.84
(dd, 1H, J = 2.65, 0.88 Hz).

3-Benzo[1,3]dioxol-5S-ylpiperidine -HCl

3-Benzo[1,3]dioxol-5ylpyridine (578 mg, 2.9 mmol), PtO, hydrate (58 mg),
methanol (20 ml) and conc. HCI (2 ml) were charged into the Parr reaction flask and
hydrogenated (55 psi) for 4 h. The reaction mixture was filtered and evaporated to dryness.

The crude product was crystallized from EtOAc/IPA to give 226 mg of the title compound.
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IH, 4.32 (dd, IH, 5.10 (s, 2H), 6.52 (d, IH), 6.62

(dd, I'H), 7.34-7.44 (m 5H), 7.84 (d, IH. Acetic acid
wd2menrghoxy- 2- ((J?) -1 -oxiranyl met hoxy) phenyl BGT/Er00Bd00090

a stirred solution of

| - [ 4-berizyl oxy-2-((i?)-1-oxiranyl met hoxy)phenyl]ethan

one (1.62 g, 5.43 mmol) in DC§\9(60 m ) was added

m chl or oper benzoic acid (2.15 g) and solid NaHCO3( 3. 24

g) . 1SR . Hin %

m xtﬁr}gM\%a i é?gglz;n%p?rllﬁ’?l}l)? ?tgr@aéﬁegs\%smv\)égﬁgdz %Sn(cncla’ 1),
2.99-3 06 1, SBINBHIH.46 ORI Y15.92YE, 20K 16.73v6. 8% (i 3HD). NaHCO3

solution. The organic |ayer was washed with water and

br i 1(3-Bedro[dB]dioxol-FNalpguridintleyk (v ddilvydrobenvol b d] dioxin-2-

under reduced pressure. The crude product obtained
ylmethamops \was sufficiently pure for the next step. 1H

e R Ay e b o a5
mr(71§l%,3t?i7?9n%12&t1§nﬁd45 (‘él)gS pb,H51 18, @%63(Hmol)ahd By Refudnd wastlbated at 95 °C

for 1.5 h-abd Besazavaporsited t3djinbysd Tolnene whi adtediand ilre-Xayorptiet twas
anol To a stirred solution of acetic acid

repeatednl eveporation Fesjdue vesidissplyrdnin RERY {mbrapd addedsloyly to a cold
sogion( it Fpsoiel fo b Bt fRE42508R A reh and
DIFE% @%54@2 2%(5\3%5 ?gjl_ #g‘gﬁlg t1r{e ?@gfg Fﬁ{rllﬁ’)'(; Eﬁ%i’%@tti(ﬂr{;lgﬂﬂ@rte%as stirred for

1 1243 R AERIT tWaRe whi adtedWal érs btecdsepatitedtdnd thosighiie phase was
extracts washed with water and brine. The organic

washgdawigrawithid i d(lad Sa NaH&iGY. Ehagrganic phaserwasainigd (NTI$E,),
crude product (1.07 was. used w t hout, purification.

filtgredyao eyeRSEey $°. gye g%gxg(o% rth"st}t?‘f ggmpoiindn 3 91 (m 2H),
4.0 I . ( 4428 (&4 1, ) }
vy 1 ANEEbers; 41561477 (el 85,16 e 28394, 110, 2.52

2.8Hn, 2M3t hesnesl (QNHY, £€0-4.20 (m, 1H), 4.29-4.38 (m, 1H), 4.45-4.55 (m, 1H),
)T(I}HG- bgﬁzyl oXy- 2(,52- gl?hydr oben(rzno[ I ,)4] di oxi r$m2 y?met hyl (m, 1H)

4.68s4.¢3 (nipl ), 9t78r4.2H (8 01 HiX, 584 (821 6.44-6.97 (m, 7H).

((5?%:&6- ben2§/l oxy- 2, 3-di hydr obenzo[ | , 4] di oxi n- 2-

yl ) Addengat3]dioxob -yl 1-[65Tok (st drgbenap [ bidiexn-2nyhmethyl]-
.was..added triethylamne (0.88 m ). The m xture was

p'%e&q“é%l to O C and net hanesul fonyl chloride (0.49 m)

e A kAl O GO TR e
ylrethanone (285 mg, 0.77 mmol) was dissolved in dry DMF (2.5 ml) and 1 M BH; THF
(3.10 ml, 3.10 mmol) was slowly added under a nitrogen atmosphere. The reaction mixture
was stirred for 4.5 h at RT and then cooled to 0 °C. Water was slowly added and the mixture
basified with 2.5 M NaOH and extracted three times with EtOAc. The combined organic
phases were dried (Na,SO,), filtered and evaporated to dryness. The crude product was
dissolved in methanol (25 ml) and 5 M HCI (1.5 ml) was slowly added. The mixture was
stirred for 1 h at RT and then at 60 °C for 2 h. The reaction mixture was evaporated to
dryness, redissolved in EtOAc and washed twice with 1 M Na,CO, and water. The

combined organic phases were dried (Na,SO,), filtered and evaporated to dryness to give

228 mg of the title compound.
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M HCl was added. The m xture was extracted twice with

DCM The conbi ned organic | ayers were washed with
wowden1mead brine, dried with Na2SO4 The sol venPGT/RENE/000090

renmoved under reduced pressure and the crude product

(2.22 g) was crystallized fr%ﬁklPA (15 m), which gave

a white solid ( 1.50 g). CDA3) : d 3.08 (s,

3H, 4.1 1 (m IH), 4.28 (d, IH), 4.42 (s, 3H), 4.98

(S’ 1@@MR§C?%155§§.3%01.4@@1,1}@) 193(082 thd2m)7 135:17946n, 1H), 2.05-

2. 23) (18; Be))2)530Xy3 &n3tH), Dyedr D8 banzzH), 29D o9& (- By L9t 7 (m, 1H),
-pi peridin- 3-yl]-phenol To a sol ution of
3.99%e4 .0 Gms U}, drii7ed. 3¢ (1, FHR)S-B-(bediby b 6236- D), @n, 1H), 6.72-6.76 (m, 2H),
di hydr obenzol[ |, 4] di oxi n-2-yl met hyl ester (129 nuy,
‘Yﬁ¥@é@0ﬁWﬂﬁ} and (i?*)-3-(piperidin-3- yl)phenol HBr
(100 ng, O. 387 nmol ) in acetonitrile was added solid

0 ST P SRR BBk P D i

yhhah§ghhﬁeﬂaﬁ@$&ﬂl]ﬂﬁ@]fl|tered and the sol vent was
evaporat ed under reduced pressure. The residue was

dis sqnmzymxmm(npm-m@uncmmxﬁpmnm] eﬂaimmea n d
brine. The organic Phase was dried thSCﬂ%
ev apenrstiggd s@iuvara: 06! -(Feenzlex pnthyigrexyrhepy @bawlef@ asm|, 13.9

g P B Bi0a CORE ( BEmD 15 32054 N RRRO P! gf%el>t Phe mixture was
all%\?u%dzi _oés.t‘%gt f({mfmlz mlrizl- aé(g a%olﬁzloxg B (182"(Dx(13r§1]r 229@ 1 LlH)

methylSer2eBulfonatd (9117 2.199 lmhol)l 1h|)DMB i afded dx’d))wa 29 aT’. The
(dd, IH), 4.24-4.29 (m 2H), 4.96 (s, 2H), 6.46 (dd,
miktye was gawlycheatedjto 68 *6eud sBueqd far 34HjThe eeapgort wias qugnched by

b e R e T OOV e i i

la %jsr\%:eq %@fc@fuot[mjlce %&Qé 8 %@T{ﬁ@gH IIQd ®a %‘%h g\‘ﬂho\patglf artPbrifle. The

or%.n{c(lﬁifér'&as (d6i&) whth Na,SO, and concentrated The crude product obtalned was
enzyl oxy- 2, 3- di hydr o- benzo[ | , 4] di oxi n-2-yl net hyl ) -

P
pueﬁecﬂbmcéumh]chmmwammvn@ EtQA¢/eptaml1)1) a¥lelient totaffoed the title
was stlrrig und ogen for 3 h at normal pressure.
compung (26 Wéﬂ iltered and evaporated to give

E‘Qn%m%ﬁ%{%? 3 55380, 28 e 9L 03 340612, gy itk 96 e,
1H§1,§7§gz?€dg: ﬁl?I)H) 5’. mz(.é’o %@y, 5.5Qd( 1eD), bR, (ad, 138; 1.389 49m, SH), 7.84 (d,
1H).

Acetic acid 4-benzyloxy-2-((R)-1-oxiranylmethoxy)phenyl ester

To a stirred solution of 1-[4-benzyloxy-2-((R)-1-oxiranylmethoxy)phenyl]ethanone
(1.62 g, 5.43 mmol) in DCM (60 ml) was added m-chloroperbenzoic acid (2.15 g) and solid
NaHCO; (3.24 g). Stirring was continued at 40 °C for 1 h. The mixture was filtered and the
filtrate was washed once with 10 % NaHSO, solution and then twice with NaHCO,
solution. The organic layer was washed with water and brine, dried with Na,SO,. The
solvent was removed under reduced pressure. The crude product obtained (1.34 g) was

sufficiently pure for the next step.

'"H NMR (CDCL): & 2.30 (s, 3H), 2.71 (m, 1H), 2.87 (t, 1H), 3.30 (m, 1H), 3.94 (dd,
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2.11 (m 2H), 2.56 (m2H), 2.61-2.67 (m IH, 2.90

(dd, 2H), 3.89 (dd, IH), 4.21-4.26 (m 2H), 6.20-6.25
WO 909390 6. 57-6.68 (m 4H), 7.06 (t, IH, 8.9PCT/EI2008/000090

IH, 9.21 (s, IH. EXAMPLE 39: 3-[( *)-1-((

) - 7- Benzyl oxy- 2, 3- di hydr o- beg?g[ |, 4] di oxi n- 2-

yl met hyl') - pi peridin-3-yl]-ph | -[5-Benzyl oxy-2- ((

) - | - oxi ranyl met hoxy) phenyl ] et hanone To a stirred

Oh i i !@H 44 PHE 54 @t hanans-7 42

1}6 J;E'i (&Hl lﬁ) 502(?5 y?an dr ous Iﬁ)lgy gwn% )(%waspagﬁeé (e,
5}1‘)IaH (O 55 g 13 6 mmol ) . The m xture was allowed to

stir at RT for 30 min and then heated to 60 C. A

sol S)nBerizylaxyy2,3-diltydrobenzpl hdldigxin-2-yl)methanol

v ok FopPLe! dtagel LAty H{ ST kgl phens
ester §ln34: % %@rﬁlﬁﬂ)ﬁh&[ﬁ% &Of el &a!‘%dd-ga ?gg I\fa‘bl—'i gf‘% {n?jq The mixture

wa§ %tifrd be&nicht AR T, TS wik Findle@iBder TBuce@ PRIsHRE afd Gafer @50 ml)
| ayers were extracted twice with ag 1M NaOH and washed

wasiatiledn@he watndolotiomevad thenexyacted thregtémesmagh Et@Ad and the combined
Na2SO4and concentrated. The crude product. obtai ned was

exﬁmts wa@sd wﬂtwtewdchﬂr@nﬁh%eﬁgaamaw M3s priehd¥a. 8P e evaporated

o af.f itle ¢ und 35 g) as a
in {fup G o DR oy abes o GRERRYU Gy ©) 55 Ty
'4H)342H ?Jé\gﬁ (cbci ')FB 1.98 ((§r7$ 3&?03.&@\3.9'1'(% 2?[%%0& éﬂ, 1H)H)1.,11 (m, 1H),
4.27Hd, 171-1)32-99 (4&1—()[16 5646)54 Ae,eH)c6.80(dl IH)DEBQ-Wl@((m ZH)(
) -1 - oxi ranyl met hox )thenyl ester To a stirred solution
of Methanesulfonic acid (R)-6-benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl

| - [ 5- benzyl oxy-2-((i?)-I-oxiranyl nethoxy)phenyl]ethano
eStﬁ’é (1.0 g, 3.36 nmol) in DCM (20 rH) was added

R0 HE Bl R i

yl)fﬂelﬁaﬁb 1V65g, i d6tame 1ﬂﬂ§' pag1{id lhr)@wves ¥zl edethyleming (D188 ml).
10 % NaHSO4 sol ution and then twice with NaHCG3

The dlixturowas Jdededdo @il and mytbanesaomsd shioddod @.-#9 wl) was adddd slowly
o S e MR S N s T o
M andl Qva%taﬁﬁ?éd TRe Wﬁ‘ll tﬁret \Dgs &txtagﬁd ‘f\?{]{g %ﬁde&& 5ﬁle@)mﬁfhe '9|rganic

was use ut pur I cation.

lay%ér%l@d witllwated dnd Brine3 dHed with 10a,§0) ThéBolvehtSRededdmoved
IH, 3.29-3.30 (m IH, 392(dd IH), 4.19 (dd, IH),
under (ﬂélh(csd p2kfure nd7tBe (cmde IpE)duce (2722 g)dw,las driFtalligedOforodPA (15 ml),
IH), 7.33- 7.42 (5H, m.
which gave a white solid (1.50 g).
"H NMR (CDCl,): 6 3.08 (s, 3H), 4.11 (m, 1H), 4.28 (d, 1H), 4.42 (s, 3H), 4.98 (s,
2H), 6.51-6.55 (m, 2H), 6.79 (d, 1H), 7.31-7.42 (m, 5SH).
3-[(R*)-1-((S)-6-Benzyloxy-2,3-dihydro-benzo[1,4] dioxin-2-ylmethyl)-piperidin-
3-yl]-phenol
To a solution of methanesulfonic acid (R)-6-benzyloxy-2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl ester (129 mg, 0.368 mmol) and (R*)-3-(piperidin-3-
yl)phenol - HBr (100 mg, 0.387 mmol) in acetonitrile was added solid KI (40 mg) and

NaHCO, (98 mg 1.162 mmol). The mixture was heated under microwave irradiation at 150
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((5)-7-Benzyl oxy- 2, 3-di hydr obenzo

[1, 4] di oxi n-2-yl)nmethanol To a stirred solution of
wa@e@vioessaci d PCT/F12008/000090

5- benzyl oxy-2-((i ?)-1-oxiranyl met hoxy) phenyl ester

(0.5 g, 1.59 mmol) in THF (10_mM) was added aq 2 M

NaOH (1.04 m). After stlrrln@overnlght at RT, THF

was renoved under reduced pressure and water (20 m)

('35 130 §8ﬁ%mé&%gl"@5§ﬁlt§r@h %I i M%ntt\%‘srbv%g&fa?eﬁtu%ﬁeﬁﬁé@uced

trmes wit € Co organi c yers washed

prifdstie. Taé fKidas dab disselvedito BOM MRiARKShEd tvaiae wethapsieednddrine. The
i n vacuo. The crude product (0.45 g) was used w t hout

orgami¢ phasawias dried @NHMR,)( BRIGHBporated in v&glo( The tasidue was purified by

ﬂaf%h gglug@gchﬂ(ra%é@w éng%C&aepfaeg%fe gee e ﬁﬁszlrgeé Pf@dltcg?“ 2 mg).

) a8 G’ S e a0 ML DBD TALE PRI AG) 3.6 @y p-14-2.20

(meéﬁ?fz 5 (%ﬁa[ﬁg 2aeo ey 149, 4. 179‘-21%?5%@@}!‘)62 ﬂﬁﬁfflmeﬂls (d, 1H),

above for methanesul fonic acid

3.9(ddy 1 1) W-22- 432@(111,\[1:111);) I@le%z(@,[ZHD 4]46 |(dxx|1m})26 $B G t1ki)] 6.66-6.80 (m,
ester. 1THNVR ( 4141'2 3.07 (s, 3H), 4.07 (dd, IH),

41, 675 (L, mhy, Gt )474@ 4R ). 4. 99 (s, 2H).
651654(m 2H) , 681(d I H), 732 7.37 (m 5H).

Lo Aoy b BT PR ol RG22

r[qalngg 1i4afolfn- @roq)cedure descrl bed above for
% H H (5) - 6-benzyl oxy-

STGIaFB)bﬁitﬂnhﬁmB% PdA] @3ang)in Zt@AoE hiyl) was gdeded dl—[(]R’S-Iy-((S) 6-
I] phenol . 1H NVR (CDC3) : d 1.38-1.48 (m |1H),
bexznlax)2,34 _ﬁllggir((-benzp 4]dg)x1m2gllm§thyHTplmq)dm-§ -|bkp emgpl (66 mg, 0.125
mI'I(lgBI]"ZQ)I,Kg( ) gg/’ae a€|1>req gﬁ(ﬁar 2§7c§r8g?1€29r 3 t n zn@g{%sgrg. "h’ﬁ mixture was
thé}hlyber%i %‘% évﬁ%)oréi%)i to %(%\%n%ﬂ.?ﬁgg%t@ipmn JVltﬂl%l&flyl chttd the title
cofnpdurdt Wi Ebtaided @swan@wmemyg)) pi peridin-|-ylmethyl]

-2, 3- di hydro-benzo[ I, 4] di oxi n-6-0l Prepared accordi ng
to ﬂlhéMRcﬂE%ﬁ@ds)dééc&G bé@i(rablﬁ)elfiirl 69 (m, 2H), 1.78 (d, 1H), 2.04-

2 B A 5% o BT ey (L AR o R 3 S4B 42426 (m
oH), nqéd;gb'ﬁ%( gg?%j g)s Ps (ﬁhl, &56”3766 QMM 9B, 11y, 951 ks, 1),

EXAMPLE 39: 3-[(R*)-1-((S)-7-Benzyloxy-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-piperidin-3-yl]-phenol

1-[5-Benzyloxy-2-((R)-1-oxiranylmethoxy)phenyl]ethanone

To a stirred solution of 1-(5-benzyloxy-2-hydroxyphenyl)ethanone (3.0 g, 12.4
mmol) in anhydrous DMF (15 ml) was added NaH (0.55 g, 13.6 mmol). The mixture was
allowed to stir at RT for 30 min and then heated to 60 °C. A solution of (R)-oxiran-2-
ylmethyl 4-methylbenzenesulfonate (2.83 g, 12.4 mmol) in DMF was added dropwise at 60
°C during 1 h. Stirring was then continued at 60 °C for 3 h. The cooled reaction was
quenched by addition of water (80 ml) and extracted three times with EtOAc. The combined

organic layers were extracted twice with aq 1 M NaOH and washed with water and brine.
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2.55-2.67 (m 2H), 2.91 (dd, 2H), 3.86 (dd, IH, 4.19
(dd, IH, 4.29 (m IH, 6.20-6.22 (m 2H), 6.57-6.68

W@ pgooaH390 7. 06 (t, IH), 8.90 (s, IH, 9.21 (s,PCFHFI2008/000090
EXAMPLE 41: 3-[(
*)-I-((S)-8-Benzy|oxy-2,3-d|ﬁ%drobenzo[l , 4] di oxi n- 2-
yl met hyl ) pi peridin-3-yl] phe i Met hanesul foni ¢ aci d (
) - 8- benzyl oxy- 2, 3-di hydr obenzo[ | , 4] di oxi n- 2-yl net hyl

Th%%'i nlcpfa?W%chrﬁﬁ%ﬁgNQﬁd @nd El&lc%it?é%&ﬂ 4the HRRPrbRRobtained was

met hanesul f oni ¢ ‘aci d

puﬁﬁecz BV 0xlyima, chréth ity giaphe with [HtO Ad]toliuexe a-eluanlt et the title
ester. 1H NWVR (CDCI3) : S2.96 (s, 3H), 4.08 (dd, IH),

codhpgend @.33 #))as adwhite sohd54 (m 3H), 5.06 (s, 2H), 6.58
(dd 2H)

*) - (Ws}‘ (§Dé§ﬁ§§i2&1?§az%§ g%ﬁ)ﬁﬁh’ iﬂiﬂ%ﬁf (') u})d?%fz 1310 1H), 3.96
<d<!“”1¥ﬂy* ARLRETLST Sors, el RORNOL 1), 0P G, PE A5 (R, om.

proc

3-[ (4%26& aéld@C@m@l&?&zng-liﬁlgngglxﬁyﬂbﬁy)gﬁ@%g[e‘steﬂ di oxn_

n-2-yl net hyl ) - pi peridin enol X
d 1T3%stirréd sél[ltlolh b 1 [5. béﬂzyloxXlEZ-((ﬂh) leﬂl:anim&Yh(()@)pHehﬂ’L]ethanone
2.20-2.28 (m _2H), 5 (dd 2.75- 2.80 2H)

(1.9 293,36 anmelyin DEM 2 ml)lvms adéedb@ mopfrrbsnzozp az-'yd (1%4 g) and solid

Nag@o (é 22 §) %hfgn%cﬁ}re Awa% st11=fe atll{'f for%%The f%‘étuiﬂ’vaf ﬁ{[&red and the

ﬁltm (ﬁ@éﬁﬁ?kgw% 10(% 'Na'HSO4 SO C}ltlon and then twice with NaHCO solution.
roxy- phenyO piperidin-1-ylmethyl]-1#"

The bfgéﬂi’dlbﬁﬂ;@s [WasHedhvik iwater-and bHﬁemf érikdawtioNgj ST, Tle solvent was
t he procedure described above for

rer(l@edgm[ign redycegd pt@syrg dFlpagpidea ey triturated with ether to give the title
B e s e rme
£ B bl 79 8 28 g s £358m,
39Q+(91d 14{)4819t(dd I1H),5604s22Hq|06 73 W), 1H5, &7 (dm,le +6)94 (d, 1H), 7.33-
69- 6 2H), 6.85-6.87 (m 2H), 7.23 (t, IH),
748(2H8m)9 (br s, 2H). EXAMPLE 43: ( *)-3-[I-((

gll k%?é%gy%g‘yigl&%?ﬂ?gﬁ[ghg‘ﬁ]dgolxm-%yl)methanol

To a stirred solution of acetic acid 5-benzyloxy-2-((R)-1-oxiranylmethoxy)phenyl
ester (0.5 g, 1.59 mmol) in THF (10 ml) was added aq 2 M NaOH (1.04 ml). After stirring
overnight at RT, THF was removed under reduced pressure and water (20 ml) was added.
The water solution was then extracted two times with EtOAc. The combined organic layers
washed with water and brine, dried (Na,SO,), and evaporated in vacuo. The crude product
(0.45 g) was used without purification.

'H NMR (CDCl,): § 1.89 (t, 1H), 3.83-3.91 (m, 2H), 4.06 (dd,1H), 4.23-4.28 (m,
2H), 4.99 (s, 2H), 6.50 (dd,1H), 6.56 (d, 1H), 6.79 (d, 1H), 7.26-7.41 (m, 5H).

Methanesulfonic acid (R)-7-benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl
ester

Prepared according to the procedure described above for methanesulfonic acid (R)-6-

benzyloxy-2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl ester.
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A m xture of nethanesul fonic acid
(/?)-(7-fluoro-2,3-di hydrobenzo[ |, 4] di oxi n- 2-

W@ kgoowiizyd ester (5 1 ng, 0.19 nmol), PCT/F12008/000090
(i ?*)-3-(piperidin-3-yl)phenol HBr (50 ng, 0.19 mmol)
and NaHCO3 (33 ng, 0.39 mol)_in DVF (3.5 m) was
heated at 120 C for 1.5 h. Water (10 M) was added to
the cool ed m xture, which was then extracted with

Et ; a r r
nns A MIRICHII, 83,00E, SEMeopRde, 142007 (8 I, £44E. G, 310
4.9y (sneH), Braiiasu (heZ$é)s1 (B 1rgrizegy. andneszwpor ation of

t he sol vent gave the crude product, which was

rec By[@’a)l-l-((é'ezd-Bﬂmyitﬁwﬂ—B-ﬂdl)afrbfhema4,4}gloah1-2-iybnetlhw1)@1pendm-
conpound as a white solid. 1H NWR (CDC 3) :

-nll-v enolg? (m 4H) 1.92 (br d, IH, 2.10-2. 22 (m 2H),

an d%éép%ed alcgﬁrdlng t% él?eglgrgged?fﬁ dqls{::%bed%ibgge E‘o%%’-%l%*)l?h;&-%-benzyloxy—
2 ?d@gd%b&eﬁﬂ?[rﬁd]%%% D 1mety)- g)fﬁenhfﬂ)é gﬂ }glé ndl: 3.7 (E)TANE’II:DE

7717 (dd;
44: 1HNMR(CDC] 5 1.38-1.48 (m, 1H) 1.75 (m2H) 1.89 (d, 1H), 210216(m

| -(2,3-D hy dro3b)enzol d|0X|n2yImathI? 5mathg/
2112,2355(@@11%@/&@@1% (t, 1H), 3.01(d, 1H), (d, 1H), 3.90 (dd, 1H),

4.5 @8 TR A Gopd Dofonds (30 3&3‘%}% b ol 1 e B 728741

rgﬁb/uxed in xylene (2 n1) for 4 h. After cooling, the
ol vVent was decanted to give the crude oily picolinium
salt, which was dissolved in MeOH (5 m). NaBH4 (330

ny, Emnm E(S')iSC[(R*)-Ji(ﬁiﬂydB&f)i-pDﬁﬁ/lﬁ-plpbﬁﬁm Q-@'lmethyl] -2,3-
cool ed m xture. After stirring for 2 h at RT, MeOH wa

dilgudbpdreareld,4] daxix-640hs added and the ni xture extract ed
with Et OAc ying (Na2S fllt n
gav Ereped @P%@ngﬁ%mmcq%eﬁsm ﬁb??@r ﬁég%%ﬁ?ﬁggg 3-hydroxy-

poSLERPLRRL AR ARSI RN BT D )

2. 864 Jmar (bms ) 3.335t. 4785 1), 1197 1.79- B 82H), 402(M 2 (m, 1H),
2H), 5.45 (m , 6.77-6 4 EXAVPLE 45:

m :
235247 Gn My 8% tﬁé«um{)l, 385 iy m?(dﬁaﬂ H)J 4.2 (15, 6285622 (m,
6-tetrahydropyri di ne Foll ow ng the above
2H|3>r(b§7§ét§§ém ﬁHbr709% }ﬂglg 99 (8-1DnY-dL dbdhDo[ I , 4] di oxi ne
(856 ny, 3. 73 nnDI) and 3,5-lutidine (400 ng, 3.73

(7.8
oo PAARE KL A IR A TP BRI R ponli i digrin-2-
YIINQQYI)E@\éﬁdHIS-ﬁﬁm@ﬁoI itle
Methanesulfonic acid (R)-8-benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl

ester

Prepared according to the procedure described above for methanesulfonic acid (R)-6-
benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl ester.

'H NMR (CDCL,): .96 (s, 3H), 4.08 (dd, 1H), 4.29 (d, 1H), 4.41 -4.54 (m, 3H),
5.06 (s, 2H), 6.58 (dd, 2H), 6.79 (t, 1H), 7.32-7.41 (m, 5H).

3-[(R*)-1-((S)-8-Benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-
yllphenol

Prepared according to the procedure described above for 3-[(R*)-1-((S)-6-benzyloxy-
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product, which was purified by flash chromat ography

(heptane/ EtQAc). 1H NMR (CDCl3) : d 0.95 (d, J = 7 Hz,
w@kog/o1338 (s, 3H), 2.08 (m IH), 2.35 (m | H)PCT/FI2008/000090

2.60-3.08 (m 5H), 3.95-4.03 (m IH), 4.28-4.37 (m

2H), 5.31 (s, IH), 6.78-6.90 (m 4H). EXAVPLE 46:

[1-(2,3-Di hydrobenzo[ |, 4]d|ox‘% 2-ylmethyl)-1,2,5, 6-

tetrahy dropyridi n- 3- yI] nmet hanol As above,

] 500 :

» SRR b BRI 1 g ae (500,
ol NMRG(CIH(EI%])JXQCBSLIIM%GHQ),(IZJIM J5 (1ay24),h.87 (4, 1H), 2.20-2.28
Reduction of the crude pyridiniumsalt with NaBH4 in

(mVEHt)i Heveld hH), Ude.-80 (. eHyr 84i6d,, 1Hph3 .20 (@vbIsI) @L&Q (didetH), 4.27

| ash chromat og

(d@ dlb@t 4p7-4.490 on, 115§1)2g gg?%ﬁ%?l 2&}9& 2%/9\%1?0‘}%26 b 7§|.Q5n 4H), 7.11 t,

) S TANA020 | 575 (m TH 6 776,00 (i 4By
EXAVPLE 47:

2- (3aMPLE K,@b@)laq[(k*)él}% %@o?y -phEBfIpiperidir131thethyd)-2,3-

, 7, 8- oct ahydroi soqui nol i ne

dlﬂydmbmimm h}dmﬂn;s-di hydr obenzo[ I, 4] di oxi ne (500 ng,
2.18 mmol) and 5,6,7,8-tetra- hydr0|squ|noI|ne

my, Peepagedraceprlingep éhq@ppq@u&jdqsm%dl abaue for (f-3- [6‘1%(5*9 -34(3phydroxy-

PhGR FoREaE | R G PRI e o duct v ch
Vas 1y YN fé[@)%ﬁ}ﬁ ﬁé"ﬁhl%‘ ”Hi)oﬁlﬁéﬁ{gﬂrﬂ f@%?%@)zm (dd,

1H NI\/R 1.50 (m

H—HJ‘B 93 2ch3Ho 8.0&) 1h)23 5532357(&1 (2m=1) 3489 (d<2 180; 4229&1d( H), 4.48 (t,
4.30-4.38 (m , 6.78-6.90

2H), ,
1H)ng.42 md 1axm&1d4$H) 5.4%6.37 (jnh%H} &b%sné§ (ma2id), a3, H), 8.2-8-
Ingégyl)decahydr0|squ|noI|ne The above descri bed
(§ L6 dnydrobenzo[l 4] di oxi n-2-yl met hyl ) -1,
2, 3 4,5,6,7,8- octahydroiso-quinoline (195 ng, 0.68

MoK A hzﬁg SHEFALT 7 HREH 20 o bR a2

fo give thé crude titl

yhﬁampgpqﬁrummBqﬁhﬂﬂﬁopur|f|ed by flash chronat ography
(heptane/Et QAc). 1H NWVR (CDA3) : d 1.15-1.95 (m

12 H)Ax miXxturg-of mpzha(nmu@nl)c acil U8-(2-1BOr¢- ﬂ33-dlhydmlaerg2£144]d@xm-2-
yl)gg]_thyl |égter (%1 mg, mx(nml), a’_’% 8)1p7e?1d(13n- -yl)&;ﬁ‘eno% H}-IBr%% E 19
mrhol) anENRHES] (9?{‘1‘%% 855 nfthdl HDMP(/4 HES ¥ A% 196 BE 16k 1.5 1.

Water (10 ml) was added to the cooled mixture, which was then extracted with EtOAc (3 x
10 ml). The combined organic layers were washed several times with water and finally
twice with brine. Drying (Na,SO,), filtering and evaporation of the solvent gave the crude
product, which was recrystallised from EtOH to afford 24 mg of the title compound as a
white solid.

'H NMR (CDCl,): § 1.35-1.82 (m, 4H), 1.92 (br d, 1H), 2.10-2.22 (m, 2H), 2.58 (dd,
J=13.2 and 6 Hz, 1H), 2.69 (dd, J = 13.2 and 6 Hz, 1H), 2.75-2.85 (m, 1H), 2.95 (br d, 1H),
3.06 (br d, 1H), 3.92-3.99 (m, 1H), 4.25-4.37 (m, 2H), 6.50-6.82 (m, 6H), 7.17 (dd, J = 7.5
Hz, 1H).

EXAMPLE 44: 1-(2,3-Dihydrobenzo[1,4}dioxin-2-ylmethyl)-5-methyl-1,2,3,6-
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carboxylic acid ethyl ester To a m xture of
2- br ononet hyl - 2, 3-di hydrobenzo[ |, 4] di oxine (3.0 g,
wa 200001330l ) and et hyl nipecotate (2.65 m, 17PORFINGs/000090
in DMF (15 m) was added DI PEA (7.5 m). The reaction
m xture was irradiated in the m crowave reactor at 110
OC for 3 mn. Water (20 m) wds then added. The
reaction mxture was extracted with DCM (3 x 20 m).
L.« organi ¢ phases were dried over Na2SO4,
m%?ﬁ?@? hﬁﬁ% evaporated to give the crude title
COMPORKdEho 5>qhz athyattbiehzof L4 Tilioxind (BU0 ned) 20r8ia @il edud)3-picoline
(DCM MeCH, 9 . 1H NWR (DMSO-d6): d 1.14 (t, 3H),
(2(13 mg, Z.l&ﬁll(um W@t@ reflpxdOinXxy8me (2rmlphdy 4 h3 Adier Q(mhmgl—phe solvent was

defqquzto :gi\m th aﬂés gﬁw@oh& U ﬁi’iﬁ W-%zc-(*w%ﬁecr)wbﬁesﬂg Mer(?ﬁ 25 ).

Narﬁ%l }!gr(;; ﬁhg S?‘ll)ﬂ’ﬁ %dd‘%& ?}Fima g&l%é‘ﬂg%g%bf (:goljed Tnifeuré A stirring

foxdi RyFRebeReR Jwas% ?efa'téar Fradek Rk Rad aninB ehd Qiﬂ@re%x&ﬁét@@?ﬁnth
[1c acid ethyl 0.17 g, 0.55mmol) dry T

EtOA@ Diyjing (N‘@S@Qaﬁttem[g :Iﬁd)@lvap(ﬁ'amsgavefthemade prdudt, bvhlch was
Water was sl owl y added under cooling and the reaction

purifigd by ﬂas&n@,lr@rn@tpatapbﬂ (heptanctEtOAE)- (3 x 20 m ). The

and HABTRFERIEe 437 3%{}‘9# oo $ien- g2 ot ad o 4F 2563 04
(r ’E_EIP%%% omﬁ'\@gé S 70o 2312214) ‘%&Qn{, 'TH}' %967-(6%04@}4)(4?1).

3.20 (m 3H), 3.95 (dd, IH), 4 30 (m 2H), 4.36 (m

| H) EXAMPLEWS:4H2,3-Dikydiioberiwb] 1,4]dioxin-2-ylmethyl)-3,5-dimethyl-
| - (2, 3- Di hydrobenzo[ |, 4] di oxi n- 2-yl net hyl ) - 3-
Aﬁsﬁ-lt%rphqsb\opmrldmes carboxylic acid ethyl ester To a

sol

2 BoliSeing s Shouk Seoedue - brrmeme YA R pEr L iiogne (856
e S S e O s R e

4.9, Relud@id of tHderute agidird Bmmsak twitha\wm4 BtMeOHpagte thehirade title
tenperature for 1 h. Methyl iodide (2.25 m, 36.21
provhwol, Whivhswastremifed dydlash hbromwgra@ykﬂh@maneéﬁi&/’ed and

et 0 MR LBBT3ts Bt o7 elmatd éal—im%« " afbye35 (m. 1),
21 0, PO SPIRIER-SE8L . RS 45, Bk m

to give the title conpound, which was purlfled by
col EXAMPL®%G: 8 (23Yihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,5,6-

tetrahydropyridin-3-yljmethanol

As above, 2-bromomethyl-2,3-dihydrobenzo[ 1,4]dioxine (500 mg, 2.18 mmol) and
pyridin-3-ylmethanol (238 mg, 2.18 mmol) were refluxed in xylene (2 ml) for 4 h.
Reduction of the crude pyridinium salt with NaBH, in MeOH gave the crude title product,
which was purified by flash chromatography (heptane/EtOAc).

"H NMR (CDCL,): 8 2.15-2.25 (m, 2H), 2.55-2.82 (m, 4H), 3.03-3.18 (m, 2H), 3.95-
4.05 (m, 1H), 4.03 (s, 2H), 4.27-4.40 (m, 2H), 5.75 (m, 1H), 6.77-6.90 (m, 4H).

EXAMPLE 47: 2-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,3,4,5,6,7,8-

octahydroisoquinoline
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(Et OAc/ heptane, 70:30). 1H NWVR (DVsO-d 6): d 1.06 (s,
3H), 1.15 (t, 3H), 1.58 (m 2H), 1.94 (m IH, 2.10

W@ 20092390 2. 40-2. 70 (m 4H), 3.01 (dd, IH) 3. 9BcT/#12008/000090
(m 3H), 4.28 (m 2H), 6.85 (m 4H). EXAMPLE 52:
| - (2, 3-Di hydrobenzo[ |, 4] di oxi n-2-yl met hyl ) - 3- et hyl pi pe
ridine- 3-carboxylic acid et¥ ester Prepared
according to the procedure descri bed above for |-(2, 3-

S b B A TP R o

I er ex

5 d(%g/'égt?a oﬁ§&tﬂnblﬁ§t(§9@n‘%§ 2! rfgtn'ilﬁl)le 'rvrfégél: %ﬂux%_d’ln%ne (2 ml) for 4 h.

Re(tittiontdf, thé.c.:r38e {etfahydisoquid@iniuf alf mlthNbBHJJhMechgﬁve the crude
(m 3H), 2.40-2.82 (m 3H), 3.05 (m| 80-4.12 (m

titlg modum ahich s gurified iy, flagh ghromatography &mm@%)

et NP S TP gt o G i) 213 &y 2355278
(mi’é_tl(lg 230-898 1, ), A932.0% Bl e), BH0-4.48 (! 2m), BR-G66I6H, 41).

(2, 3-di hydrobenzo[ | , 4] di oxi n-2-yl net hyl ) - 3- et hyl pi per

i di EacAMPAED48)2-(253-Bihylirebndo[ ESfdiexin2-0 g, 3.13 mmol )

indry THF (5 ml). The reaction m xture was refl uxed
ylihethyl)décahydraisoguamsolizieow y added and the reaction

Cont i G %Xﬁb%a‘ékige&m%pg P et g 12.4.5.67.5-

octghe)é&r&sg u%ﬁing FFQ %,Ld &4 \Aggﬁlé%)ls}?'?s? w&%&ggdtiﬁ) Nﬂﬂ:'df? (f(ﬂﬁl) under

noidl PRRERE éﬂPHXS(X@)%%N%QHé &i8e tiNd cHA oun14|‘|wh|MR v&d@?ﬁ@ﬁ@d by flash
6): d 0.8 06 (m IH, 1. 1(m
chxbmat@rbphyi(h&ﬁar&/ﬂtﬁ)ﬁ(ah o), 3. 22 (m 2H) 3 o5 (m

I5:|? 'H f‘{fl\/%g (&QCIS:FQ 1. 1?'14905 (( 12H|5|)2 10-2. 42 ( 2H) FB 45- 2 80 (m 4H),

39{2@628%3@2;}%%%&&}#&2930 u€| Ay o1t‘ hyl ) - 3- met hoxyne

[1-(2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) - 3- net hyl pi
per EXAMPLE/44: el DMy drObénz8(1, ﬂlcﬁ&lmlvj’ﬁneﬂiylwel(l&ne-}

n1)vvasaddedtoNaH 60 %in o , 1.79 mol)
carkioxglic acid ethiyd estens| y washed W|th hept ane. The reacti on
m xture was stirred at and _t hen cool ed

RT ToRrmingwe pl2 afwm@byla%dewﬁoww gafigring 3-8, 13. 68 mmol)
anc{mtfl)blympecotate (2.65 ml, 17.02 mmol) in DMF (15 ml) was added DIPEA (7.5 ml).

The reaction mixture was irradiated in the microwave reactor at 110 °C for 3 min. Water (20
ml) was then added. The reaction mixture was extracted with DCM (3 x 20 ml). The
combined organic phases were dried over Na,SO,, filtered and evaporated to give the crude
title compound, which was purified by column chromatography (DCM/MeOH, 95:5).

'"H NMR (DMSO-d): 6 1.14 (t, 3H), 1.14-1.46 (m, 5H), 2.10-2.80 (m, 6H), 3.94 (m,
1H), 4.05 (m, 2H), 4.28 (m, 2H), 6.82 (m, 4H).

EXAMPLE 50: [1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-
yllmethanol

To a suspension of LiAlH, (0.11 g, 2.78 mmol) in dry THF (1 ml) was added 1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)piperidine-3-carboxylic acid ethyl ester (0.17 g, 0.55
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iodide (0.034 m, 0.54 mol) in THF ( 1 m). Stirring
was continued for 1 h. Water was slowly added and the

WO e@e13p0 m xture extracted with DCM (3 x 20 nmPQT/FIED@Es/000090
conmbi ned organi ¢ phases were dried over Na2SO4,
filtered and the filtrate was_evaporated to give the
title conpound, which was pur§9fi ed by col um
chr omat ogr aphy (DCM MeOH, 90:10). 1H NWMR (DVBO-d 6): d

Eﬁ%‘ ﬁ&sgiig')( 05&1 P %hé E%ach Tgér?x%ﬁw%'g&aﬂd)@ ngxl% ﬁgwgﬁr was slowly

adaecplgndem:odliﬂg ,anfl tl?f;reﬁéﬂonahl)xturé w36 extiactediNyith EXOWPEx 96 'ml). The
| - (2, 3- D hydrobenzo[ |, 4] di oxi n-2-yl met hyl ) - 3- et hoxynet

cohﬂoineﬂorgamid"lphapemeneaﬂmé (Ra,S0R); fittered @od thenfiltriate wésecvaporated to
_procedure described for
give the tile gpmperbenzo[ | , 4] di oxi n- 2-

thgfﬁi‘ﬁﬂ&(ﬁ\@'%@a@x KIS PP R S; 4G 06T Ra-220 an,
3}%1? W(ﬁl}/ﬁ ((ﬁrin% 99?&1&%}2{) ?5“30 (rd- ﬁ% &@g(%'é&%{?ﬁ%.é?ﬁ(m, 4H).
3.31 (s, 3H), 340im 2H) | 395(m I'H), 4.28

( m IQ{AMG’I_%SI m (Emmﬁl%m[f;@]dloxm-Z-ylmethyl)-3-
3- Chl or onet hyl - 3-di h};drobenzo[l , 4] di oxi n-2-yl meth
msthylpalermﬁ?wﬁrb@mlﬂm@ﬂ ¥ estelr e of phosphorus

G oy BrionbiiBap LAy o BT MAR -3 bty Phiepgpg rparboryti
acigxaﬂgsl %&Emegig 5%%2 30m8h ‘ﬁ?‘?ﬁéﬁ (mg%t L 1R, é?élo@l)hadded

s of p or us oxyc e was évapor at e

LD 2051 £iM V8 MydEHe sactidmint@RcdsQtirmed At thisdempsratiélfor 1 h. Methyl
al kaline wth aq NaOH and extracted with DCM (3 x 5
iodidlg (2.28ml, 66rﬂi|mmel)ova§ah¢maqdh@§b@ capding bathi remhoyed and stirring was
evapor at ed t

Na2S fil fil
coRfeped el (AN COBBOnAG Yo b LISV S B CEGFO ifh EIOAC

G 8'15 %ﬂ?tﬁggpwriéd%g%d}@%&gié% ?%Ue%sb?\%g g@%&d fHle filtrate

wa@ @1/ Fﬂted t%) Ge (HOtitRHbmpdud WHith Whd purffiedby( dblurdithromatography
EXAMPLE 57:

(E@Ad/he(pmr@ m EQ)dr obenzo[ |, 4] di oxi n-2-yl net hyl ) - 3-
e R S o SRR 53h B Py S8 g, 2.10

(m?iﬂ{f,' '2%-5370 (m, 4H), 3.01 (dd, 1H) 3.94- 4.05 (m, 3H), 4.28 (m, 2H), 6.85 (m, 4H).

EXAMPLE 52: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidine-
3-carboxylic acid ethyl ester

Prepared according to the procedure described above for 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidine-3-carboxylic acid ethyl ester
except that ethyl iodide was used instead of methyl iodide.

'H NMR (DMSO-dy): 6 0.74 (t, 3H), 1.04 (m, 1H), 1.10-1.20 (m, 3H), 1.38 (m, 1H),
1.48-1.62 (m, 3H), 1.90-2.02 (m, 3H), 2.40-2.82 (m, 3H), 3.05 (m 1H), 3.80-4.12 (m, 3H),
4.20-4.32 (m, 2H), 6.82 (m, 4H).

EXAMPLE 53: [1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-

methylpiperidin-3-yljmethanol
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carboxylic acid ethyl ester (1. 13 g, 3.53 mmol) in

dry THF (50 m ) under nitrogen at 0 C a solution of
woredobpisspmgnesi um chl oride in THF (3.53 m, 3.2CIVFI20a8300090

added dropwi se. The resulting solution was refl uxed

for 2.5 h. Water was then slowly added under cooling

and the product was extract e t h DCM and purified by

col um chr omat ogr aphy (DCM MeOH, 95:5) to give the

t It H@ﬁ&@ﬁ&g@ﬂ (ofiﬁai}fgﬁo%%%%ﬁ@ﬁ@) 911&&0151%}5 .(@éﬁl%)mgvapg’dded I-
Q@ gl‘@lhy(go@e%égwdmxinkﬂ -yindetByl)-Bofethiipipefidihk-I-Barbétlic aBidBethyl ester
(m “4H). LE 58:

(10 2,13- Iﬁmbwm dtyeFB (5 md]. dihexéaction yixtetenyas) reBuxdd foed hoXater was

y-lmeth t hyl ) - 3-net hyl pi peridi ne Prepared accor di_ng
slqwjy @ﬂ@e%ﬁp@éb@ma@tlmgqtmsws&é}racted with EtOAc (3 x 20 ml). The

co Bﬁ{s@%\yé’%lh R e AP TR0 Tsr oA g Bl g evaporated to

i wef which, ified by col hromat hy (EtOAc/hept
it/ Gt okddudt which, was pugified by column chromatography (EOAc/heptane,

5o$oyl]propan 2- oI was used instead of
[ -(2 3-di hydrobenzo[ |, 4] di oxi n- 2-yl et hyl ) - 3- net hyl pi
perllleMB@va@tda)aﬁd] 831, MR 1(0oMBed ) 138 (1, S0 1,04, 2H),

1 8§;:_% 43 gngé,H)( 3122| (pDS 305 hDPn @@%o&%gﬁ%‘é Z&@ St 6B, 4H).
't;é?,«:ﬁg@r;ﬂggﬁﬂsf 202 b ALK R Wil S5 ety

312.eﬁl¥gp yldamlaenzo[l 4] d| oxi ne-2- carbonyl chloride (2.0
nmol ) and 4- oxopi peri di ne- 3- carbox¥lic acid

et Ayl 12,3yl oo BB ) st pericin -
dded h Th
yiigiedhagel {or ot TAS RORGh TTH (S v #adbd BN A i 79.0 me
1 7t9 k n &5§w¥‘1§£%u§i§%asﬁé&(@ th %gpt\%é. 139 NRGH nftRire was stirred at
70 |°C(f81r Bhdmb YibhQReRaed R'I%dbwd B ddopeasd@idition-of-a@sRgioR&F methyl

i di ne-3-carboxylic acid nmethyl ester. A m xture of
iodide @.(34adly Ot54(Bmal)gn TEFa2 nﬂiofﬂt)mngmommutd ﬁgr 1 h. Water was

and nmet hyl iodjde (0.08 o) )
sloxdeedid aPééhf‘rﬁe?CtWé‘sm’ixF‘Fﬁ&T‘%‘tcé Yith bish ¢F S 20 pl) e combined
orf BBl U B R0 g R AR A v e
t1t18 e&t&baﬁﬁi VLI & RPERED %r@nrdéms&a@g%hyl@ﬁ@mMeOH 90:10).
[tered and the fil tratye was evaporated to give
I -(H BPMRF(DMSID&I@)Zé[OL&MQsd?»I@);lIr% (ﬁ} dHl)bbBﬁ/(r)l H{):rét4l9)(h} 2H),
- oon peri di ne- 3-car OX¥|IC aci
1 SheAT Doty Sriad s 3RO e PH . TH). 4.2 Gy 26D, 686, 48D
EXAMPLE 55: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethoxymethyl-3-
methylpiperidine
Prepared according to the procedure described for 1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methoxymethyl-3-methylpiperidine except that ethyl iodide was used instead of
methyl iodide.
'"H NMR (DMSO-dy): 6 0.88 (s, 3H), 1.08 (m, 3H), 1.35 (m, 1H), 1.52 (m, 2H),
1.85-2.45 (m, 4H), 3.15 (m, 2H), 3.31 (s, 3H), 3.40 (m, 2H), 3.95 (m, 1H), 4.28 (m, 2H),
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THF to afford the title conpound. 1H NVMR (DVSO-d6): d
0.88 (s, 3H, 1.06 (m IH, 1.15-3.80 (m 1IH), 3.95
W@ 200908390 4. 32 (m 2H), 4.42 (m IH), 6.84 (m PdFFI12008/000090
EXAMPLE 60: Acetic acid
| - (2, 3di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) - 3-
nethylpiperidin-3-y|nethy| estler To a sol ution of
[1-(2,3-di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) - 3- et hyl pi
| djyn- 3- yl ] nmethanol (0.5 g, 1.80 mmol), pyridine
6%&%’84}9[) and DCM (40 ml) at 0 C was added acetic
anhydride (0.34 m). The reaction mxture was stirred
at EXABIPLE B6: 3M0Héronshdl B@,¥-diddrdband| 1, Mdisxialt ylaiethyl)-3-
m xture extracted with DCM (3 x 20 nml). The conbi ned
methylpiperiginases were dri ed over Na2SO4, filtered and

the f||trate s evapOr d%&é%%%?pggﬁghk)ZTddé(%ﬁ]

gy
dlléy}%(bbeez 4E|_§%x1§}-_%§lnaet§)9 -%%etﬁyﬂég)e%dglgﬁgﬂﬁégﬁg})l (é'j)ggs 0.72 mmol)
wdsTefldhdl - PP WREEeSslof guBS yERIBt8e ¥ak Bvaporated. Water was slowly
I - (2, 3-di hydrobenzo[| , 4] di oxi n- 2-
adgédatdniie )eaaﬁcbremhgthmlmrmaﬂemll&lmb methhagl N&3H end Estracted with DCM
sol ution of

(3 k151D, Bheseambineshengawic phases wska drics gyerdemiy fillersd apd, theifiltrate

e .92 3.31 & i 40
W%evapaqrﬁsg fo et TR B e oty B Pt e Chiopratography
<O, goepption mxture was stirred at RT for 12 h.
e reaction’m xture was made basic with 2 M NaOH and
t he ' eRVRADMSIOM, ): 1§ (DRMs( 3H) 120 (pd, )1H),The0 candily)d®5-2.45 (m, 6H),
organi ¢ phases were dried over Na2SO4, filtered and

3.G6Hen, 22H)1 3-89 émunkd), ddddor, aHab. Sb(rgj%) the title
corrpound 1H NVR (DMBO-d6): d 0.86 (s, 3H), 0.88-1.40

E@%‘é&(‘ﬁg :(%1-&29-993 2"%‘#?;?’%1 émé ""FD rﬁ'yl%—‘f)%gyl&%NPLE

‘[ﬁf’ylPépe? AYAIRIORAL 2 41 di oxi n- 2- yI net hyl ) - 3- et hyl pi p

er i Qohrsofrishjof THLBadibydrBbapefiotldnis? gimehy -3 hethylpiperidine-3-
procedure described for
caI[bpxxlg: @ctj@thylcﬁstﬂj €h1d g; 3. 5,} gingad) i dry THF (50 ml) under nitrogen at 0 °C a

so]flﬂére n*e %wg 3 me{ﬂ% B}@ﬂgg nd'JAI]rl]]a f%i Hfg B was ad%eg dropwise. The
res%it{ﬁgrsgxltl)on %Vagggﬁ'dxeﬁ' &? 5? % ez“%"gl &lggﬁ)@f&bﬁ/ AQbdufdel Xé)ohng and

was used | nstea
the product was extracted with DCM and purlﬁed by column chromatography

(DCM/MeOH, 95:5) to give the title compound.
"H NMR (DMSO-d,): 6 0.94 (s, 3H), 1.04 (d, 6H), 1.24 (m, 1H), 1.50 (m, 2H), 1.70-
2.48 (m, 7H), 2.52 (br d, 1H), 3.97 (m, 1H), 4.31 (m, 2H), 6.82 (m, 4H).

EXAMPLE 58: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(1-methoxy-1-
methylethyl)-3-methylpiperidine

Prepared according to the procedure described for 1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methoxymethyl-3-methylpiperidine except that 2-[1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-yl]propan-2-ol was used instead
of [1-(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-ylJmethanol.
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di hydr obenzo[ |, 4] di oxi n- 2-yl met hyl ) - 3- et hyl pi peri di ne

-3-carboxylic acid ethyl ester. 1H NVR (DVSO d6): d
w@2004/0(3390 3H), 1.10 (m IH), 1.23-1.50 (m 6H)PCT/F12008/000090

2.01-2.32 (m 5H), 3.27 (m 2H), 3.95 (m IH), 4.28

(m 3H), 6.83 (m 4H). EXAWVPLE 63:

|- (2, 3- Di hydrobenzo[ |, 4] di oxi ¢ 2- yl met hyl ) - 3- et hyl - 3-

met hoxynet hyl pi peri di ne Prepared from

L1 (s (tS0Renaal bo el oy 20 ] brsd-£806:8) Brn, 3.09

eridi ano accor rocedure

s Genesobed, {0, 8@ 310 e ﬁblﬂq o[l 4T i oxi - 2-
( QQQ ? )23 Fnﬁtﬁgxaﬁgthy (3 n%thylplperldlne 1H NMR
(DI\/SOd6) d 0.73 (t, 3H), 1.10 (m 2H), 1.32 (m 3H),
4SEXA|MHU-E 59:21-(13 —mhﬁdro(lmnch[l-;}t]dlﬁxmﬂ—ﬂl&thyhﬁ Bydroxymethyl-
5(m IH, 4.26 (m 2H), 6.81 (m 4H . EXAWLE 64:
-lne(hz’lﬂpglﬁW‘i'@benzo[l 4] di oxi n- 2-yl met hyl ) - 3-

t}%x rﬁ%&t’cl?rgx}l%t <§1 Mydrgb%toﬂyjl]ald?une éj cargonyq cﬁlon%l l('i b g, 10.0
mlhh Gfd 3- c%p%@l]a@m@ @Z&tf xgrllé h@iﬁ'u‘iht%yl%t’é?(ﬂ“yéié A mﬁﬁﬁm[}éﬁmw G

r|d|n 3 hano
ml§ ﬂvﬁs aligedatiethXd andise (éldﬁadl)Dl"RE{&aétﬁbrﬁr&mr): vxaﬁdtlrred at RT for 5 h. The
chl oronmet hyl methyl ether (0.1 1 nl). The reaction
reagfign gristurwastaken wringvateyT niade atkgline with pe Na@dt andierdepcted with

R ) E TR h—
sl R T BB 21088 B KOO, 1 g3

and Eﬁetﬂ;ﬂ'ﬂodlde 8(ifl, 1129 mmbl)3A atétond ¢4 .m1} wad irtaiatéddn the microwave
07239(m 4H),323332(m 6H), 3.95 (m IH),
rea¢t028t §6n°C 20:4)90 Min5 AV a(tq:n w@l—@dde@ agll the mgactief) mipMpa\ItECEd with
3-Di hydrobe i oxi n-2-yl meth
Et@{’*ﬁﬁ’ gs.Spr@DI Elilencosnlg}nﬁ ?fﬁalﬁﬁ ﬁgaSFﬁ Fefs K]J&es&*r ﬁla%rad and the

ﬁltraﬁ? o Lav%)(é)rgat%i % é;'yed ?5’ g%lg)[dr%l)ddngd)[\?\gg&PéSé a2t carbonty: C) {nethyl -4-

oxb Endmé 2. Ardk PNEE QD aleas/l kstéd, kih@ot Was finally reduced with LiAIH, in
Zlh?/ | met hyl ) - 3- gltyhyl pi peri di ne- 3- car boxyl |yc aci d et hyl

THEstoarfforditheusledoaposndir t i ng materi al and only one
i nstead of three equival ents of rretIh_l);I magnesi um
dl-&

b o1 BMRLBMAEE,* 91 3iie. TEVEAS @ |t B gB0m: TaH. 3.95 (m,
119 252 bl 28 oao Yol O £ D arpfd - 2. 05 (m 3H),

EXAMPLE 60: Acetic acid 1-(2,3dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methylpiperidin-3-ylmethyl ester

To a solution of [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-
yl]methanol (0.5 g, 1.80 mmol), pyridine (0.29 ml) and DCM (40 ml) at 0 °C was added
acetic anhydride (0.34 ml). The reaction mixture was stirred at RT for 6 h. Water was
slowly added and the reaction mixture extracted with DCM (3 x 20 ml). The combined
organic phases were dried over Na,SO,, filtered and the filtrate was evaporated to give the
title compound.

'H NMR (DMSO-d): 8 0.85 (s, 3H), 1.08 (m, 1H), 1.33 (m, 1H), 1.50 (m, 2H),
1.85-2.45 (m, 7H), 2.49 (s, 3H), 3.95 (m, 1H), 4.25-4.39 (m, 3H), 6.83 (m, 4H).
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2.1 1 (s, 3H, 2.53 (m IH), 2.66 (m IH, 3.15 (dd,
IH, 3.93 (m IH, 4.34 (m IH), 4.34 (m IH, 6.82

W@ 2009413390 EXAMPLE 66: PCT/F12008/000090
| -[1-(2, 3-Di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) - 3-
et hyl pi peridin-3-yl] ethanol To a suspension OLiAIH 4
(0.10 g, 2.58 mol) in dry THP (4 nl), was added 1-[1-
(2, 3-di hydrobenzo[ | , 4] di oxi n-2-yl net hyI ) - 3- et hyl pi peri

di nj '8 oﬁ%tﬂa%eglﬁf(gnc chﬁei o> dit aJd? n%oglﬂﬁd‘o%n-l-

m). ereaC|on m X revvasre

INMRIRN)- ek tRyIpeYidinldadnRa1 fier r eaction m xture
y extl?zla)ct ed %’?ir? EltOAc%?S )Elg,lo m ). The conbi ned organic

phades setutndifi] BQ2,8\dély diatieBex] | A dibkiar 2 glnaathly)-Bemethylpiperidin-3-

filtrate was evaporated to give the desired product,
ylineitleanolyds92ng 3 3 l@awbvn&ﬁwﬁ 0 &H) atrfh?#iaa pied methanesulfonyl

hga;doaq/ Qgﬁk ﬂ-]ﬁ],e 5%080 %@%Hggws?ﬁe%%)f?r g%gz%ﬁﬂon mixture
wa? 'fﬁadf fadic é\( @‘32 ]?ﬁl!aOﬁ)a%é tl(éﬁ‘ ex?xjéléted 3&'1@17D((3m (32)!&0 m‘f') Fhe combined

or A&{yﬂa@e@yme kyikd bv&rN3S0j, hﬂtéfdd%ﬂzhki filtéh}chvaxévap@rayeddi®@ give the
yl)-3-ethyl pi peridi ne The procedure described for

titlecomp@untl. hydr obenzo[ | , 4] di oxi n-2-yl met hyl ) - 3- et hyl - 3-
I s R e T R R R
R T I il

4.27 (m 2H), 5.1 1 (t, IH), 5.23 (dd, IH), 5.87 (m

| H) EXAMPLE®2:41H)2,35yaksbedo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-
2-[1-(2, 3-D hydrobenzo[ |, 4] di oxi n-2-yl met hyl ) - 3-
-ﬁtmgthphqderi di n- 3-yl - met hoxy] et hanol To a sol uti on of

o B e ey g or oAbl oionn
2-)?1‘%&3@2%@%&&% ggrt -%ét?ar@)ﬂﬁ%:éf ;ha?pgﬁ ? M&% ;{?3[1 ,4]dioxin-2-

1R AL fpdridlindD3 -Barb Xyl ftPaciiEthy 1 esth §vak @8&d inftBad of 1-(2,3-
y m Xt ure V%Sﬁstl rred at Fgl' for 249'h Wat er was added, A

dlhykimblemmti Athoxin2t yimethyd)s3 -eetindpipedding-8 h:aﬁlo@\bc (i@d )cthyDester
m ), The conbi ned organic ases were dried qv
N2 SEME Gkt & rie ¥y 10w, THS letbap dretn 301232 (m

suy) /87 8n. (A1) §95 BUL ANV QXSTHE B%5 )i, 4m).

EXAMPLE 63: 1-(2,3-Dihydrobenzo|1,4]dioxin-2-ylmethyl)-3-ethyl-3-
methoxymethylpiperidine

Prepared from [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-3-
ylJmethanol according to the procedure described for 1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methoxymethyl-3-methylpiperidine.

'H NMR (DMSO-d,): 8 0.73 (t, 3H), 1.10 (m, 2H), 1.32 (m, 3H), 1.49 (m, 2H), 2.01-
2.40 (m, 5H), 3.22-3.30 (m, 5H), 3.95 (m, 1H), 4.26 (m, 2H), 6.81 (m, 4H).

EXAMPLE 64: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methoxymethoxymethyl-3-methylpiperidine
To a solution of [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methyl-piperidin-3-
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| - (2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl net hyl ) - 3- et hyl pi pe

ridine. This crude internediate (0.20 g, 0.50 mmol ) in
waeleaoHBI( 2 m ) was then added to a suspensi onP@I/FI2008/000090

LiAlH4 (0.19 g, 5.00 mmol) in dry THF (4 m). The

reaction mxture was refluxed for 1.5 h. Water was

slowy added and the reactiorf4ri xture was extracted

wi th Et CAc (3 x 10 rr1) The conbi ned organi ¢ phases

yl]é%ﬁag?)g {oe%) fo b8 (h?é’dcf b'g/‘l\ﬁ (f lalw otﬁwilénécfd%&‘iﬁpﬁﬁs(o 42 ml)

an@ Bﬁl‘o{rdn%{h irhe 1 ¥fker g]floﬂﬁt PHE Afaborl fahahe/ WiRRIABE at RT for 16 h.
50:50). 1IH N (DVMSO-d 6): d 0.76 (t, 3H), 1.10 (m

Witk wasladisd ahd theqzrodaid) Wai eﬁﬁac(eml] wﬂHDCM (&8 2() mml). 2]]'-}be combined
1.80-2.40 (m_ 4H) 2H) .

orgamjc phdpes wgerg grlgqlrpvqrmj 323@4, e(q?g angpi)le ﬁhra,%weqﬁvapq)ated to give the

4H) . EXAMPLE 69:
tﬂ%ﬁ%@? hymet hyl -1 - (2, 3- di hydr obenzo

[ 1, 4 g glv?sd-!dgieg*b\’éﬂ 5, ﬁ;ﬁ!d%ﬁ RiERel balthe1d}g.39 (m, 1H), 1.51

procedur e descri abo

(ml 21(1?2,,230712 BY giokigy) 3003-3.32 (npstiny) 3D 5yiniTe H)y4.28 B THIY) dxyinen, 2H),
3- et hyl pi peri di ne was repeated except that allyl
6&ir(0m4fﬂﬁ- was used instead of nethyl iodide. 1H NWVR

(CDA3): d 0.95 (s, 3H), 1.12 (m IH), 1.42 (m IH,

1.5 . 05- 2 7 .21-3. 32 :

SBAR o5 3-8 T bt g T 31
etﬂ?@ipe;idﬁé&(yﬂetﬂamnes 90 (m IH), 6.83 (m 4H). EXAMPLE

3- Apyik procbdurd delichiped frena Qpl3-dihgdresénroP ¥jdiBih 2 +ylmpthpb-3-

ridine- 3-carboxylic acid ethyl ester The procedure

meﬂadppeﬂn@d 3ayldprepdnez-ol was repeated except that 1-(2,3-dihydrobenzo[1,4]dioxin-

(2, 3-di hydrobenzo 4] di.oxi n
2- Yémﬁ%ypr%seﬁhmﬁ?@ sﬂe-c%f%whcecgdcqtaylasm p%g?gfegrasmgmg material

and 8@‘&%&8%5‘? g%@itf%m‘?%%@g@% %&?ﬁgﬂfﬁ%@@ﬁﬁ?&eﬁf

(1 4fH &11\51% ibmscbﬂ),)t 59 6@%(3@? obbl)(m 3H9§ 1%0211 ?Qtih, 5;)4),@4)5 (m, 3H),
m m
2.18. (§'83H)LT2 saH)a 11&);/31&@1151 71H), 3. 15(dd 1H) 3.93 (m, 1H), 4.34 (m, 1H), 4.34
[3 3-di hydr obenzo[ |, 4] di oxi n-2-yl net hyl ) pi peri
(mdlfﬁl,é&y(ln] #EDhanol Prepared from
3-allyl-1-(2,3-di hydrobenzo[l, 4] di oxi n-2-yl net hyl)-pip

er i ghVIBLE 66: 1-[1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-

ethylpiperidin-3-yl]ethanol

To a suspension of LiAlH, (0.10 g, 2.58 mmol) in dry THF (4 ml), was added 1-[1-
(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-3-yl]ethanone (0.08 g, 0.26
mmol) in dry THF (3 ml). The reaction mixture was refluxed for 1.5 h. Water was slowly
added and the reaction mixture extracted with EtOAc (3 x 10 ml). The combined organic
phases were dried over Na,SO,, filtered and the filtrate was evaporated to give the desired
product, which was purified by column chromatography (EtOAc/heptane, 50:50).

"H NMR (CDCl,): 6 0.80 (t, 3H), 1.16 (m, 4H), 1.18-1.90 (m, 5H), 1.97-2.27 (m,
3H), 2.25 (m, 2H), 2.94 (m, 2H), 3.97 (m, 2H), 4.31 (m, 2H), 6.83 (m, 4H).

EXAMPLE 67: 3-Allyloxymethyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
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carboxylic acid ethyl ester using the procedure
described for [I-(2, 3-

waledwyarsbenzol |, 4] di oxi n- 2-yl met hyl ) - 3- net hy| pPEEFI2008/000090
3-yl]methanol. 1H NV\R (DMSQd 6): d 1.12-1.30 (m 2H),
1.51 (m 2H), 2.01-2.45 (m 7H), 3.26 (m 3H), 3.95
(m IH, 4.29 (m 2H), 4.41 ( IH), 4.99 (s, IH),
5.02 (d, IH, 5.81 (m IH, 6.81 (m 4H). EXAMPLE 72:

) 2, 3-di hydrobenzo[ I, 4] di oxi n-2-yl met hyl ) - 3-
3 éhﬁ?o‘yér IP yI pi peri di ne Prepared from

[ 3- qihla )Shfcled&rg d@s&libe& girabenz ‘tyd{b]agxhzvfl ﬂ}d?o)é{h-aﬁ}lﬁ%lh)y Jm -ethyl-3-

peridi n-3- yl]nmethanol using rocedure describ

mdtloox yimefl¥1@ipetiidiye wab sspzatpd ¢)4qedt thuad erllyI bydmide fmak Jised instead of
3- met hoxynet hyl -3 -net hyl pi peridine. 1H NVR (DVSO- d
meghyl ieide.15-1. 52 (m 5H), 1.98-2.50 (m 6H), 3.10 (m

ZH) ‘gﬁnﬁéf)%s@@) geb f’{s (iﬁs) '(1)'21")2((1% 1?@)1( S ;SD(MHf%so 2.01 (m,
5H§ %ﬂ‘hﬂ?@ ST B a0 bl Gl 5.3 Gy Dy 5.8 . 1HD,

6.8t@pxyyet hyl pi peri di ne The procedure descrl bed for
I-(2 3- dlhydrobenzo[l 4] di oxi n- 2-yl met hyl ) - 3-
met hoxynet hyl - 3- net I pi peridine was repeated except

t haEXAMPLE 6%i2dH- D@lgehobméh@]dmmn@tﬁmethadbﬁde
6 1.18-1.77 (m 3
e‘hfvl@aeﬁdéeweéﬁlﬂxy}%*ﬁ 'A‘S‘( m IH) 3.42 (q, .(2H) gi) 63

( m %‘8 (1 r%()lul%pﬁ 8t gf‘rg%é Eﬁhydfﬂ%ﬁzc&%lﬁ%ﬁyl%ﬂ{ﬂ -3 %{prlplpendm-}

yl]hre{}ﬁaommrgo heyTzfinb1)4h EMI(D.5 Znly Wik bigdd) SO3%TeION (6 BrlY, 2
2,2- trifluoroethoxynethyl)-piperidine A mxture of
tetnzbuﬂyhnmsmlﬁmmWIr@nsiﬂfate (0.46 g, 1.37 mmol) and tert-butyl bromoacetate

(5Kl 1 BRI e Splop et B 1 Jof 3 BaWatgpps added, the

f r
b o Wathol el I
dné/éﬁ&@rr Wgﬁﬁeﬁdaﬁa thd@ltraRAG4s VBpdThict W6 8ivVeBS26%4HRES S
x 20 m). The conbi ned organi c phases were
ethdxymdhpl\)dr(ZL\hQﬁ@;obémzlo( bt Eixamad-ylmethiyl )} 3-ethy pipaigdine. This crude
evaporated to 5(;bve the title compound, which

intermediate (0.20 g, 0.50 mmol) in dry THF (2 ml) was then added to a suspension of
LiAlH, (0.19 g, 5.00 mmol) in dry THF (4 ml). The reaction mixture was refluxed for 1.5 h.
Water was slowly added and the reaction mixture was extracted with EtOAc (3 x 10 ml).
The combined organic phases were dried over Na,SO,, filtered and the filtrate was
evaporated to give the crude product, which was purified by column chromatography
(EtOAc/heptane, 50:50).

"H NMR (DMSO-dy): 8 0.76 (t, 3H), 1.10 (m, 1H), 1.23 (br. s, 2H), 1.34 (m, 3H),
1.48 (m, 2H), 1.80-2.40 (m, 4H), 3.28 (m, 2H), 3.38 (m, 2H), 3.47 (m, 2H), 3.95 (m, 1H),

4.27 (m, 2H), 4.46 (m, 1H), 6.81 (m, 4H).

EXAMPLE 69: 3-Allyloxymethyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
3-methyl-piperidine
The procedure described above for 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
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was purified by colum chromat ography (DCM MeOH,
90:10). 1H NWR (DMSO-d6): d 0.89 (m 3H), 1.10 (m

wWo B)09/013326- 1. 60 (m 4H), 2.01-2.50 (m 4H), 3.BOI/fros/000090
IH, 3.48 (m 2H), 3.80-4.10 (m 3H), 4.28 (m 2H),
6.81 (m 4H). EXAMPLE 75:
2-[1-(2,3-Di hydrobenzo[ I, 4] di®xi n- 2- yI net hyl ) - 3-
nmet hyl pi peri di n- 3- yI nmet hoxy] et hanol Prepared from

m%%?’g}ﬁ?eih‘g ﬂﬁIe{hPﬁEpt Al o+e ‘ééﬁdﬂﬁgé%t‘%e&ﬁ%%tgﬁ%t g %I%scr %Xé Rled instead

of%Fé?lYﬁ e.2- [I (2, 3-di hydrobenzol[ |, 4] di oxi n- 2-

net hyl ) '3 -ethyl pi peridin-3 -yl-nethoxy] ethanol. 1H
NNR‘H@D@R?()CD@)O&Q@S((S 3PB)H) 121(m],6Horm42 (ﬁ) lH) 465(m, 3H), 2.05-
IH, 1.59 (m 2H), 2.16 2 | H) H%) 1‘?))

2@2@@7(}8;32 322(m12H;) 400 (im llé}ﬂ)4 313(1126 d43$9|§1 118),3d 4 (d, 1H)

d 52 (m 2H), 3.70 (m 2H),
é?éﬁ) J(‘E% éf)s%g%za‘ .. EXAMPLE 76:
-(2,3-Di hydr obenzo[ |, 4] di oxi n- 2-yl met hyl) pi peri di n-3
- yI 3 ST
. rlﬂg(ﬁ%i@ﬁlg{ 76103 gngi i%»?%ﬁ“ﬁﬁ%ﬁeﬂz ﬁ‘;ff’%ié‘oi( ylmethyD-piperidine
3e5ir86xymojc)demyp@m1dl n-3-yl-acetic acid ethyl ester

(1.0 g, 5.84 mol) in acetonitrile (25 m[) was added
K2 CObe ptncgdurg desriddd abie)fomhd2, B@dllwr@bkngo 1g]@axiprbyimethyl)-3-

The reaction_m xture s, i rradi at ed under cr Ves.
AR SreaORY S ot Py LT 1% TRt Ao QR D e was
usﬁﬁ%‘ Ia‘?rgf fngiroﬂlci‘é’as extracted wth DCM (3 x 50 nml).

organi c phases were dried (Na2SO4),

filtgnadrapiisda, ) s it 1A S MRS 4evapem) Bl 9.09(3E 1H)E3.96 (m,
title conpound, which was purified by colum

2. Omahotﬁ)amﬁ ((DCH) I\ﬂem{m%ibﬁ 62Xk, NNR €. TMBO-416)) . d
0.83 (m ,116 (t, 1.18-1.59 (m 3H)

?dﬁ%wm&”%u i AT o perian

yl]?l *} '{‘5 3- D| hydr obenzo[ |, 4] di oxi n-2-yl et hyl ) pi peri din

3 34 bedhzE6¥1L41Mokkh-1-91neth eti@dine-3-
ol %Kép}aﬁehg?gﬂ ?Haglm( PR AR i AT E9irhdngl)-plpciine-

cax(bﬁx)ﬁicdadmyethpltmtezos®g hici5| pztpoedum Qesymbmitﬂoy[l)—@ Pperidin-3-y
]acetic acid ethyl ester ioq dry THF

dlquheyZO[Tﬁ@l?@a@rylﬁwthﬁlk%ﬁl?f‘éhbola@e?%*flriﬁ]é 1.5 h.

Vet 6 R VIO RAIE, R0 g 51 S (RO XbABSISIRR 710, 326

(m, 3H), 3.95 (m, 1H), 4.29 (m, 2H), 4.41 (m, 1H), 4.99 (s, 1H), 5.02 (d, 1H), 5.81 (m, 1H),

6.81 (m, 4H).

EXAMPLE 72: 3-Allyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methoxymethylpiperidine

Prepared from [3-allyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-piperidin-3-
yl]methanol using the procedure described for 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
3-methoxymethyl-3-methylpiperidine.

'H NMR (DMSO-d): 6 1.15-1.52 (m, SH), 1.98-2.50 (m, 6H), 3.10 (m, 2H), 3.26
(m, 3H), 3.30 (m, 1H), 3.95 (m, 1H), 4.27 (m, 2H), 5.00 (br d, 1H), 5.02 (m, 1H), 5.79 (m,
1H), 6.81 (m, 4H).
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organi ¢ phases were dried (Na2SOX4), filtered and the
filtrate was evaporated to give the desired product
wokiogi13sas purified by col umm chromat ography PCT/FI2008/000090

( Et OAc/ heptane, 50:50). 1H NMR (DVMSO-d6): d 0.84 (m

IH), 1.14-2.03 (m 8H), 2.52 (m 2H), 2.74-2.87 (m

2H), 3.42 (m 2H), 3.94 (dd, ¥H), 4.29 (m 3H), 6.81

(m 4H). EXAWVPLE 78:

l -( a ) -

- ?ﬁ@@t‘% ’78{3% gﬁ%}l n(g;lsddnﬁgéﬂfbb%n%[ﬁt]@mkh - Byikethyl)-3

etl?oﬂyineftﬂ Ipipbiriaiale obenzo
[ 1, 4] di oxi n-2-yl net hyl ) pi peridin-3 -yl]ethanol (0.1 g,

0. Bérhnmcbc)edum desdFibed forl 1)(21\7aé1hadmé>dnmH4Id7@ilt}2mgmemy7)93
was .previously washed w Ig

h t
mfftb%weébvlra wﬁw@mﬁsdnget WasTgpeaigd exgept tﬁ%ﬂe ﬁy aﬁ# We-w?d instead

of Yot r WI se addition of a solution of iodonethane
(%”b"éh © 0.54 mol) in THE ( 1 ). Stirring was
contifAUAR (C@5C1d: b1.194, 8H)WR$83! o7 3%?60@8% (%rh%H) 3.24 (m,

reaction mxture was extracted wi (3 x

1H) %42 eqyi2iH)e8l68 (@ aRi); 3(i8sae  Hyet.28 Ch’ll ad), CNBB0O2H), 5. 78 (m, 1H),

filtered and the filtrate was evaporated to give the
6.84i M, &fbonpound, which was purified bycol um
chrormt ography (DCM MeCH, 90:10). 1H NVR (DVsQd 6): d

5. T XAVl a1 pivarBlnipil oy e i gl a2

t Ph&Intdth FRAVPLE 79:
“f'w?'z“s (%%hydr og?}r%)zo[l 4] di oxi n- 2-yl met hyl ) pi peri di ne-3

- carmdxyreiof nethaheaniodi abul B(1yB-dihyrdeotehzo[ 1,4]dioxin- 2-ylmethyl) 3-
2- br omonet hyl - 2, 3-di hydr obenzo[ |, 4] di oxi ne (0.2
memempmms sty ,setp: e, 9- %anmwmoaeq & inddfifluoroethanol

%@dé&%&n a4n1§ V{Lﬁr)](sl%é:a% §< ((g féf%l% ning | g’ﬁﬁ%ﬁaﬁged and the
B A A0 5 W e

drivd bberEH@Q,(tﬁteXed&n@t% filhe wadiapedtedrtd ghiethhins &i‘mpound which
were dried (Na2SO4), filtered and the filtrate was

waevapﬁcchbjedolumngqhmath&raphyt (RCMOViptn 80:10hi ch was
5o b NMRAONRO e a s 398 £ 0¥ms b ek E R, 410, 2.01-2.50
(3 35y 0. o2 1593%08‘95“ 0. 40 4 2468 24fTgeb Bt

| - (2, 3-Di hydrobenzo[ |, 4] di oxi n-2-yl nmet hyl ) pi peri di ne-3
- EXAMPLE 75: 2-[1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-

methylpiperidin-3-ylmethoxy]ethanol

Prepared from [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-
ylJmethanol using the procedure described above for 2-[1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-ethylpiperidin-3-yl-methoxy]ethanol.

'H NMR (CDCl,): 8 0.96 (s, 3H), 1.16 (m, 1H), 1.40 (m, 1H), 1.59 (m, 2H), 2.16 (d,
1H), 2.30 (br. s, 1H), 2.46 (d, 1H), 2.47-2.50 (m, 3H), 3.26 (d, 1H), 3.39 (dd, 1H), 3.45 (d,
1H), 3.52 (m, 2H), 3.70 (m, 2H), 4.29 (m, 2H), 6.83 (m, 4H).

EXAMPLE 76: [1-(2,3-Dihydrobenzo|1,4]dioxin-2-ylmethyl)piperidin-3-

yl]acetic acid ethyl ester
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carbonitrile Thionyl chloride (20 nml) was added under
cooling to |-(2,3- dihydrobenzo[l

W@ p@voxizme 2- yl met hyl ) - pi peri di ne-3 -car boxyl i cPE/FI008/000090
amde (2.34 g, 8.46 mmol ). The reaction m xture was
refluxed for 3 h. Excess of thionyl chloride was
evaporated. Water was sIomAy‘gﬁded to the residue, the
n1xture was nade al kaline with ag NaOH and extracted

i a9 Tbsdely > Fben g R AR AP NE RIRTES 4 SR4 o
RYRARPB 3-acketicicill &tRyltebRr (1.0 k5.8 FRRsINth acéldinitle@S ml) was added
purlfled by col um chromat ography (DCM /MeOH, 90:10).
K,C0; KVR1 gDVBOmuB6)1) an(ﬂKl ((2@7 & S‘ILHH)QI) ﬂhdm@tlamnﬁnmreswq irradiated

2.50-2.62 5 82
un(l?ﬁ mwpq)wa (m "@ @I 8 h Water (1050 ml) was t%len addedH)l“he reaction mixture

I
wa estrad R (R RREEH T ol el Bhote JRBR i Ges00,
ﬁlt%@dgagid TROfikratd whl é(fa%&'%teﬁlg? gme)thé’\ﬁﬁe d, which was purified by
, 3-di hydr obenzo[ |, 4] di oxi n-2-yl net'hyl ) - plperldlne-

coBmﬁﬂﬂb@nwbgﬁmhy(DCBﬁNﬁ%H{6545 g, 0 1.63 nmol) |n dry
THF m ). The reaction m xture was heated und

mcf WB&DMS@&)C31‘0&3 (,HH)wh 8t RHS, 13183w59 (el éHbL la#{342.40 (m,

SHyoh 8 Lo G Pkl (e TGt RuB e .t g o m. 410

and the fiItrate was evaporated to give the desired
p'&%n&?ﬁﬁggﬁzi)ﬂﬁs(lz%iﬂhwlgcﬁ%bmz gphyﬂ&nﬁh Oﬁﬂﬁmﬁm?wdm-s-

ylléthd@oll. 80 (m 7H), 2.01 (m IH) 2.33 (m 2H) ,
2.70-2.90 (m 3H), 3.30 }-PE P( | H),
4. 2%o@spsperhion @f BaAIHN(0. J,é[g 3. Eﬁ(pm@q)_ 1rg¢ty TH (4 ml) was added [1-

g Y
m:éo’lf'g‘p%rgxl*mﬁg f% %gﬁ h% &%%(ﬁ%gf%ﬁ’xje)was%@ﬂeﬂ %xng §ho{NaQé'r v@ag Slowly

adddd)andake Reaidtnixhde ivagieftravied/ with BOADL 3 €20 @ﬂil) m dontbined
to give the crude title conpound after the usua
orgaoickphages Widre dnedMasBOvabltenad and B¢ fiirate svag evaporated to give the

desirlyég)r?(i“cg 'fvﬁgcﬂ Vﬂagggn@%? 19498198 Z orgi#f) NN%& @%&%me 50:50).
' H) 1 1\?@ (égf}éb 4 E&'@ﬁ@aﬁéﬁ%ﬂ?lg%&% gfﬂ o 3 48, 48, 2.74-2.87

(m, 2H) 3.42 (m, 2H), 3.94 (dd, 1H), 4.29 (m, 3H), 6.81 (m, 4H).

EXAMPLE 78: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(2-
methoxyethyl)piperidine

A solution of 2-[1-(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)piperidin-3-yl]ethanol
(0.1 g, 0.36 mmol) in THF (5 ml) was added NaH (79.0 mg, 1.79 mmol), which was
previously washed with heptane. The reaction mixture was stirred at 70 °C for 1 h followed
by a dropwise addition of a solution of iodomethane (0.034 ml, 0.54 mmol) in THF (1 ml).
Stirring was continued for 1 h. Water was slowly added and the reaction mixture was
extracted with DCM (3 x 20 ml). The combined organic phases were dried (Na,SO,),

filtered and the filtrate was evaporated to give the title compound, which was purified by
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IH), 6.82 (m 4H). EXAMPLE 83:
2- (2, 3-D hydrobenzo[ |, 4] di oxi n-2-yl nmethyl)-1, 2, 3, 4-tet
WO aﬁwﬂmsblsoqui nol i ne- 8-carboxylic acid nethyl PEEFED0ST00090
a mxture of
2- brononet hyl - 2, 3-di hydrobenzoJI , 4] di oxi ne (0.2 g,
O 88 mmvol ) and
, 2,3, 4-tetrahydroi soqui nol i ne-8-carboxylic acid

I) in DM (10 nm) was
COW%@%@?&%Q&:{M@%% nT'rD . The reaction m xture
vas 'HeayiRADMIOLd J1500. syeM eEH Rt . 3242)153(11‘1091{ 0.74.183 WALE), 3.19 (s,
was then gdded ar?)(;lnthe m xt ure extracted)\}vlth DCM ( x)
31D, BBY (mTBH), SobiddetH p #@&r(ins 2ph.as 83 (methd). dr i ed
(Na2SO4), filtered and the filtrate was evaporated to
glvethetltlec whi ch_was, purjfjed by colum

chr SR N RY: {%ﬁgﬂobgsz@} 4] dipxigrzy pipgyidines3-

3.62 2 3.89 3H), 3.92
°a%'FﬂxyPﬁ)a°9’4§'g}é' ®(m 2H), 6(25 (anD 4H) 7(31 (gb IH), 7.1
1 (tT’oalrhl)xturz 0} 8-Hrémoinkbh o§éhzo[1 4]d10x1ne (02 087 mmol)
[ 2-(2, 3-D hydrobenzo[ |, Z]dl oxi n- 2 yl net hyl ) - f

anl @ﬂi&)ﬁdfrxeﬁseaibm)xybﬂclamd&imﬂé (et hgnbO5 mma) mue&pwnﬁnmr(zo ml) was
OLIAHA4 (0.20 g, 5.44 mol ) in dry THF (10 m) was
adéqh]édl(z. (0.60 g, 4.36 mmol) and KI (0.72 g, 4.36'mmol). The reaction mixture was

b SRR b bR Mo bkt bl v

Etéga@ x% mg P B3MRbihed J@smgg,ﬁsgeg %@T&ﬁé&@g@é HIERLEshd the

owaves at 80°C 10 mn 0 m) was

filghtoWay edgibesicdIvOg Ve ﬁﬁ@itlem@nfp@hﬂl@wﬂﬂc}byva@pﬁrtmtbmlm h
Et OAc (3 x 5 m). The conbi ned organi c phases were

chmm@ﬂaﬂﬁ@)\cﬂlﬁpﬂanéﬁétﬁ%nd the filtrate was
our PRBRAPM Tk odrithsh 65, 23 YLl & 47-2.80 (m, 41,
395‘3%“?’3@ ‘*‘ib@’ﬁp%%wﬁ"‘ﬁﬂg’s’#&%%? o a2 (8 2.

4.44 (q, IH, 5.01 (t, IH), 6.84 (m 4H), 7.01 (d,
| H) EXANIPLE 804 142,3-Dillfdrobenzdfl) 4] diaNR-AnddEhylpipetidine-3-
) -2, 3- D hydrobenzol[ |, 4] di oxi ne- 2-car bonyl ) - 3-
carhsmiifyile peri di ne- 3-carboxylic acid ethyl ester

S- Met hyl d car t
et o PuogErior G0GyaaS sedrdlmgFr @Rt Ba 2P0k 5 1 30
dih%/gilolf/'e\h}o[g,11?d1g’%n%—y]ﬁi‘eﬂgyl)-plpendlne-?a-carboxyhc acid amide (2.34 g, 8.46

mmol). The reaction mixture was refluxed for 3 h. Excess of thionyl chloride was

evaporated. Water was slowly added to the residue, the mixture was made alkaline with aq
NaOH and extracted with DCM (3 x 5 ml). The combined organic phases were dried
(Na,S0,), filtered and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (DCM /MeOH, 90:10).

"H NMR (DMSO-dy): 8 1.20 (m, 1 H), 1.40-1.70 (m, SH), 2.50-2.62 (m, SH), 3.98
(m, 1H), 4.32 (m, 2H), 6.82 (m, 4H).

EXAMPLE 81: C-[1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-
yljmethylamine

To a suspension of LiAlH, (0.62 g, 16.30 mmol) in dry THF (15 ml) was added 1-
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mmol ), PtO2 hydrate (1.16 g) and concentrated HC

(12.5 mM) in absolute EtOH (125 m) were stirred and
wheavowsat 40 C under hydrogen at nornal pressPCEFR008/@0090

h. The cooled solution was filtered. After evaporation

of the solvent, the residue was dissolved in absolute

EtOH (125 m ). The sol ution wds cooled with an

ice-water bath and triethylamne (9.8 g, 96.8 muol)

f r

S el L R A

013930ninol )ah Yy BAFTS nVIR MheQ¥APOH aliRGhre aaﬁhéatw ISt fhikGoW@ves at 66
di ssolved in DCM (100 m) and extracted with 1M HCO (3

°Cxfofl D6 Water wifstsbrwlg egdadadnidribe tirgtuteagremasted nith EtO2Q (§)x 20 ml). The

and 5 M NaOH (100 m ). were added tq the aqﬁgous | aye
copphined oRganiq ﬂ&qes/ewﬁ deied NSO Bttpredang theofilipate Waﬁrf‘éaporated to

s RERed P b il Dottt FitoRRlo<ffo e eom.

( 2 nmbar) to give 6.0 g of the title conpound as a
cg]orless liquid. 1H NMR (CDA3) : d 1.09 (s, 3H

1, ZHI{NMRQH)\dSOw@ﬁrSnW(n( OH)4 HYO- 12801(7n (7IH) 2.0 (mzlfelj, 2.33 (m,
(m
% Z.?O-Qrﬂo GRTDCR0 B 1K1 5.5 e 11 QS e AHBEH (10, 4ED.

acid ethyl esterThe title conpound was resolved from

t he@ngMﬁ’éTE? gf r‘il; Zc%%@;(ird %nlgzot[?4 (ﬂox {f]lo etﬂﬁ?plperlﬁm-}ol
( 5) Al s F,&&;’)ofa dﬁo&bﬂ%ﬂ%’g DN droBlift P4 e 12BN YISk rmol),

-net pi peridine-3 rboxylic acid’ethyl est

piferidin- 2—03(1[1) Byslg®henspind K] 006181 42-45atupol))ih DVIF ¢30 aié) was
(6.05 g, 30.5 nmmmol) in DCM (20 m) was added to a
hezgcd ndeg nnpmwgw@s ayfl 53 °C for 120 min to give the crude title compound after the

A e . o
( 301 prhIMRRDRIS O 5)' 31 Ogh? I}ﬁoif‘@sgﬁtl Pf %R'C}ﬂ?o 58, 180),

bat h~ was reane g co
1.600E10 @ACIHRD. 4m2<901(rﬁ 3085 3WaSbEd, THY, 3@)3\(4@ hHI,M.240m, 2H), 4.61 (m,
twice with sat. ag NaHCO 3 and twice with water and
1Holr6.82(mad 4H). Na2S0O4. Sol vent was evaporated to give 9.66
g of the title conmpound. 1H NWR (DNBC)dG): d 1.05-1.75

!"3@1‘%’ 1%“?(?3 %]2 3- é%girl_%%zounéldi m-2 glgl_tlgl}g-}ﬂeﬁ-tetrahydro-
isohtenohie-@cﬂibggyl‘crgcui hpethﬁ eétar 6 95 ( m 4H) .

To a mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (0.2 g, 0.88 mmol)
and 1,2,3,4-tetrahydroisoquinoline-8-carboxylic acid methyl ester (0.14 g, 0.88 mmol) in
DMF (10 ml) was added K,CO; (0.61 g, 4.41 mmol). The reaction mixture was heated
under microwaves at 140 °C for 10 min. Water was then added and the mixture extracted
with DCM (3 x 5 ml). The combined organic phases were dried (Na,SO,), filtered and the
filtrate was evaporated to give the title compound, which was purified by column
chromatography (DCM/MeOH, 95:5).

'H NMR (DMSO-d,): § 2.70-2.90 (m, 6H), 3.62 (s, 2H), 3.89 (s, 3H), 3.92 (m, 1H),
4.28 (m, 2H), 6.85 (m, 4H), 7.01 (d, 1H), 7.11 (t, 1H), 7.18 (d, 1H).

EXAMPLE 84: [2-(2,3-Dihydrobenzo{1,4]dioxin-2-ylmethyl)-1,2,3,4-
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EXAMPLE 86: Lithium (5)-1-[(

S)-1-(2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl ) nmet hyl ] -
wW@20000I33b0 pi peri di ne- 3- car boxyl at e PCT/F12008/000090
(5)-1-((i?)-2,3-D hydrobenzo[ |, 4] di oxi ne-2-car bonyl )-3
- met hyl pi peri di ne-3- carboxylj c acid ethyl ester (512

ng, 1.60 mol), 1M i thi umhjdroxide (4.81 m, 4.81
nmol ) and THFi H20 solution (9:1) (5nm) were heated

‘et@f’ﬁfe“ﬂb&mm RSyIfthethdBoC fOr 26 h. The mixture was

red and evaporated to dryness. The residue was

di syelaashensionat BIAIM)¢0.80$hEd4 whel iy THEF QAcmBhstadded 2-
aqueous phase was evaporated to dryness to give 353

(2 gidiesnzd-B idipinAd Imeliy NNRD ¢ NS0 soasip - ooyl

ac1flrﬁletﬁ13ﬁ|)egt§:g_3’%é86g_,(0|%4 zn:r_ll?\ol} e r@c@@n glg)ﬁ_tgre(\ﬁg t}qgﬁe under n6njc':rowaves

at %q_bzé fc%_ lé énﬁln}yflt%)&l 0 ﬁf&aﬁsl?@l)&{@ggé F%ier I%E@Qngifo §W%m§>} extraction
witgigﬂO{A(cg? leS r[ﬁ%)z THe cdrhbideddlganfe phseR wife (ftd @, SOPXMNWe&Eand the
filtyaté waeBipbratgdioabenthe fitle 4puipouridy whichl Wasgrifiel b3-column

met hyl pi peri di n-3-y 1} et hanol A m xture of

chxpgyalqgre(qhy'(;‘?tQAg/hﬁpthwﬁgéghzo[| 4] di oxi ne- 2- carbonyl ) -3

., "B BRI P LAPE BB 4, BaEo B4 ST A o

IH%Ql@ d”hHS W £ Qf 18,Ys.01H, (1P 8.s% o, aRY, MNMH? ’pl@(t 1H) 7.16

The teaCtion m xture was fefluxed
(d,atper V\,hl ch it was cooled to RT and water was added
The m xture was extracted twice with Et OAc and dri ed
wth Na2SO4. Sol vent was evaporated to give 21.93 q
t heENAtMBL@cﬁﬁé S (R, Fpaihy o[l,dlfboyse@scarb

1.4 1.61- 1.
melpylpipsigine Spriayii pjid sty (1 5iy o 4892(?0
ac ester I
o ﬁgtﬁﬁ?ﬂ%&“ﬁ“% %‘;%2%&82%1 ?‘n%yﬁ 4 EXAPLE s6:

2- {E%}-B-cbloroa cyano-2-methylpentanoate (DE 31 39 301 Al) (10 43 g, 512
S)-1-(2, 3-Di hydrobenzo[ |, 4] di oxi n- Zg/zrrethl
mom), RO physizate €1 A6 8) wdmfﬁg)@w}edeﬂﬁhﬂ@l mrinebsnliete (EttOH (125 ml)

e
B, 5 o SR A A g ot
Et(ﬂHle(ﬁl)t TB&solution was cooled with an ice-water bath and triethylamine (9.8 g,
96.8 mmol) was added. After the addition the mixture was stirred at RT for 16 h under
nitrogen atmosphere. The solvent and triethylamine were evaporated, and the residue was
dissolved in DCM (100 ml) and extracted with 1 M HCI (3 x 100 ml). After separating the
layers, ice (150 g) and 5 M NaOH (100 ml) were added to the aqueous layer, which was
then extracted with DCM (3 x 60 ml). The combined extracts were dried, filtered and
evaporated to dryness followed by vacuum distillation (bp. 62-65 °C/2 mbar) to give 6.0 g
of the title compound as a colorless liquid.

'H NMR (CDCL): 6 1.09 (s, 3H), 1.27 (t, 3H), 1.33-1.57 (m, 4H), 2.17 (m, 1H), 2.41
(d, 1H), 2.58 (m, 1H), 2.92 (m, 1H), 3.32 (dd, 1H), 4.17 (m, 2H).

(S)-3-methyl-piperidine-3-carboxylic acid ethyl ester
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heated up to 60 0C. 2-(2-Bronoethoxy)tetrahydropyran (

11.3 g, 54.0 mmol ) was added to the reaction m xture
wW@eo0801339@uring 2 h. After the addition the reRCI/FRNS/000090

m xture was stirred at 60 OC for 5 h. The reaction

m xture was cool ed down to RT_and brine and water was

added. The reaction mixture wis extracted three tines

wi th toluene. The tol uene phases were conbi ned and

WaS ;@%&W % %ﬁdqu@lteg(g}vt@(g ﬂ(g)flﬁ'\}gl@ gfé\%\{eq%%dgfitccgfdiﬁgto the method

evapor ate
delcr(b%d% dirb Y0 7R 204) 55.
1, 4] di oxi n- 2- yI)rrethyI] 3- et hyl - 3-[ 2-
(t el(SpliRIFLPDibydDbyhz{ypidinving Recirpbiy)-Sonediylsperidine-3-
renove the THP group, this conpound was stirred in
capbeiedicagbethyhestid cone. HA (10 m) at RT for 3 h.

o (P IR RanBbELCA TR atobl o' G5 HFSRudpf mpom

(2d'rﬁg) gg&;@dea@o Qaﬁ%@d WBGuR I (SCS ﬁﬁtﬁwp&ﬁmwefs Eﬁb&%ﬁfé acid ethy]

ned extracts were viashed twce wth watéer

esRACR0 B 2912 hinhdll; BIREAQSi Sel], GNT2H4)). and D CANB 0 el prev1ous1y cooled
evaporated and Et OAc was added to the residue. Et OAc

dowago &vapdharealingdati was enpwed and stirhiag epufiraied at RE for 1 h. The
req\fth&%ﬂgt%Fﬁr@P%n wé( u%%gl%%g\%rﬂre]]l §/f ﬁfd{g tzvkcte vs%th sat. aq%ﬁ-léé and twice
r [ - 14. .

witi Nl it S S Sl o B8 oo i 63 T e

M@gu&pol ed to RT and stirred for a few hours. The

precipitatewas filtered, washed with Et OAc and dri ed

und &l NMBUDMSO-dg0 50Q)5- THS (o 9B 1p¥Seddg (m( BHR 2975 -3.28 6m, 1H),

s recrystallized from] PA
335078 (o2l S 58 1By Rk daocd At Ems by s9p 530 D, 6:73-6.95 (m,
4H} [(S)-1-(2, 3-di hydrobenzo[
;4] di oxi n-2-yl ) met hyl ] - 3- et hyl pi peri di n-

3-yl nmet hoxy}ethanol. This salt was stirred in EtOAc

(50 pAMPIE Sﬁtmmﬁﬁo(sﬁ1)[(S)TMLBkalﬁ&dntdbenm[xu}ulexmyl)methyl]-

adjusted to 9 ( 1 NaOH) and stirring was continued
3—mbtli§]’pipnruﬁﬂe-ﬁacarb6ﬁyhitphases wer e separated and the

O B L S R L Beprine

co SRR Ed s V6 2 oG 1 B SRR R i, 4.1
mn]rc})_%? %né—Tﬁ@ Igz@ sdl@on (lb 19 §5h1)6Fert Kbatgd'umdez nf1&o%abes 4t TV °C for 26 h.
. 3.44-3.46 (d, IH), 3.51-3.55

Thé mlxﬁllrb was?ﬁﬁ&ed 3nd7 Qva@mate’lll—l)) dred¥ -The 0&idury wdshdissolved in water and

4.24-4.33 (m 2H), 6.80-6.88 (m 4H). EXAVPLE 89:
waghe{d(tg&ycq W{t]Q EtOAc and the aqueous phase was evaporated to dryness to give 353 mg

drobenzo[l 4] di oxi n-2-yl ) met hyl ] - 3-
Ofﬁ@ttﬁ CBFB’QP? i n-3-yl met hoxy}- et hanol D-tartrate

'"H NMR (DMSO-d,): § 0.98 (s, 3H), 1.06-1.16 (m, 1H), 1.40-1.49 (m, 1H), 1.50-
1.61 (m, 1H), 1.69-1.79 (m, 1H), 2.09-2.18 (m, 1H), 2.21-2.30 (m, 1H), 2.37-2.50 (m, 3H),
2.60-2.69 (m, 1H), 3.96-4.03 (m, 1H), 4.18-4.26 (m, 1H), 4.30-4.37 (dd, 1H, ] = 2.4, 11.2
Hz), 6.76-6.86 (m, 4H).

EXAMPLE 87: {(S)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-

methylpiperidin-3-yl}methanol
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A mxture of 2- [(S)-1-[(S)-I -(2,3-di hydrobenzo[
1,4]dioxin-2-yl)nmethyl]-3-

woretobplpdperi di n- 3-yl net hoxy}-ethanol (3.1 g, BCBFINas/0p0090
and acetone (30 mM) was heated to 50 C and D-tartaric
acid (1.45 g, 9.7 mol) was added in small portions at
50 C. The reaction mixture wdS refluxed for 1 h, after
which it was cooled down to RT and the sol vent was

o B DB ps TR {GO LY FnypRbCih Pre T PRBILTS: g ©

hASipbsdiné) carboxdfc dcid 2tHylestétR7.71a, 83 -1ImMd])(and 150 1
mlﬁglpl 7"81 nﬁar x%,clclsztiymgﬁrzd% I]gH), 2. 35)(2a1 631}% tal) was

adaéd) tp a&o@&dlo 83) (Imtutel-d)f dre TH-(35@ tnl) and LiAlH, G.0565-268 nBgol). The
(m 3H), 3.70-3 é? 2|—%, 4.02-4.06 ( I H)l‘
reaq;tlgrymgrxtg(p W5 reﬂp.p}ed n%éx, af %‘Wl{l?h it wygp 00@12% o BTagnd (ater was added.

T g 18 Sy Bvisenyh BIRAG B9 oSSR Bt
evz?:p%r;{tgd to(';@{f@ﬂ(y?tghﬁ)ﬂ?/é@w%rﬁpoﬁnﬁrm hyl pi peri di ne

repared from

{( 5)H NMR@:DI oDy, 86.63 l(gdtﬂc)xfenm{llzlmnm; h42-1y49) (et Ef) 1.61-
]-3- net h%/2 peridi n- 3- - met hanol usin

1@(@@&012@ -8r27|{{rre|dlilﬂ,a% BZrﬂ-‘@f(m, 21, 2249-2.60 (m, 5135 3.40-3.47 (m, 210,
4
3 etk oy B Fons BB Bk AR 2 ot hoxyet hane.
was used instead of nethyl iodide.1H NWVR (CDC 3) : d
9@%&%{5%?&) rgs:ozpéiﬁj-la@%—f-gﬁ’ 3- Myd%béngz 1 ﬁﬂn&ﬂh-zfiy%némethyl]-s-

m“(g‘ﬁf,g’fg“&“?’ )?ﬂl)eﬂliﬁx[y}-}dihax&l35 (m IH), 6.83 (m 4H) .
S) - A- r(nztu‘fe of KiSorlolt&n-67.8-diljydrabenzn[2 ﬂdlpmt%yl)i_[nﬁ@wl] -3-

meAre e B oL (4 P e S AR B LG T and
tetﬁabﬁt%,{ &Hu& dﬁfh%fﬁf‘eb(ﬁ?'fs% 2l TR DY WRis RS LR B #5 min and then

eSscril

hedtedap & 60 m@t@beth{dth(ﬁdy)ib@ﬁyﬂro%yraﬂ (rehy 5%:03nmol) was added to
hyl -3 -(2,2,2-trifluoroethoxynethyl)piperidine. 1H

theMthl@ﬁIlﬁﬁkGl)e at 61) W @@ir(s) h3Mdter the addition thie mactlgzn Afixtupg was stirred

at QQI_T!])C §1q)55h6 éi‘s]g SGa(CHSH rq%;éi?e \égsg%)ole{j) dqvxﬁb té(‘r)(ig"l( ad I?Iglz azﬁ)water was
ad(%g?ﬁhé @act}(%_rp mxx%ur% Q;va% ryxtr;é_%d th@ee%ﬁnésmntﬁ' wluenthoﬁle%@ phases

anesultoni C

weféc)o‘tﬁﬁﬁé@n‘d' wished twicd withGRe&Zzak londd @itA%riRe, dried (Na,SO,) and
2-yl)methyl] -3-nethyl-piperidin-3-yl methyl ester
evaporated to give (S)-1-[(S)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]-3-methyl-3-[2-
(tetra-hydropyran-2-yloxy)ethoxymethyl]piperidine. To remove the THP group, this
compound was stirred in water (100 ml) and conc. HCI (10 ml) at RT for 3 h. The reaction
mixture was washed twice with toluene and pH of the water phase was adjusted to 11-12
with NaOH. The alkaline phase was extracted twice with toluene. The combined extracts
were washed twice with water and once with brine and dried (Na,SO,). Toluene was
evaporated and EtOAc was added to the residue. EtOAc was evaporated to give 4.74 g of
the crude title compound. A mixture of the crude title compound (4.6 g, 14.3 mmol), EtOAc
(50 ml) and (-)-di-p-toluoyl-L-tartaric acid (5.53 g, 14.3 mmol) was stirred at 60 °C for 1

hour. The reaction mixture was cooled to RT and stirred for a few hours. The precipitate
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A mxture of 3- [(R-1-[(S)-1-(2, 3-di hydrobenzo]

1, 4] di oxi n-2-yl ) net hyl ] pi peri di n-3- yl}phenol (1.05 g,
wW@2009/0m300 ) and triethylamne (212 nl, 0.585 gpCBHFI2808/000090

mol) in DCM was cooled to O C and net hanesul f onyl

chloride (448 m, 0.66 g, 5.78 mol) in DCM( 1 m)

was added. The mxture was sti4red at RT for 2 h. The

reaction m xture was quenched with water and washed

R Bl S B N PR e 09

f wislrb @y S ANPQUREm 1R 1 8Y.5.¢ 6F the 82p-4Suoyl-L-
g,g%@,m{i@?s 1 r3°gy(m IH), 1. 45%21%% 3H)g, 2t 03-2. 40 -

tariate sam)of 22{(&)11-2(58—3 ((zm-dlhyumbau@ol ABljoxBHp- ylm@mymsaﬁethyl-

(m 6. 80-6 Hz EXAMPLE 93: Thi oacet
plmd@p & yglpst)hoxy}[e ha)loll ﬂvz 3 tdvqwafrs% EnBie)AC @Panly aidywater (50 mb).

Tl%—h ;Z{-Fe { tgg 8‘11)( S h%ﬁl%tn?de tlrgl) IWéﬁfgn%yst&nr%,s évgsr C(ﬁ‘ltlnued at RT for

30(1ﬁgn ll“h%élﬁseé Wéflét E@Eﬁ%t?% gl?(? g{%n%%&l f}ﬁléngg(é)grsatgfeeg t%vbcg 7W1%lg EtOAc.

The. (ﬁ%arﬁﬂ‘fﬁblérs wehd @antsihéd; deied N4,3TR) arld, evap&ated to Bivé4.4 g of the pure
and K2CO3 (721 ng, 5.22 mmol) in DMF (35 m) was

titlegatmpdurd. 95 OC for 10 h. The mixture was evapor at ed

o R 370 Do AR, 0 A e
bt RO ante R sl fy I g9 A, 50

3. &Irb 3.87- 48212 8 H)A.24-H)33 (3n, 351),16.86-6(8%) (1, M,
@%m 1)’67 m ]( }g 01- 2. 64G?m)9|—|) B85 3 10 (m

393402(m' IH), 4.18-4.38 (m 2H), 6.78- 6.90
( m EMMWLE{(%I ¢ 1-8, 3+D1pydr0benzo[1 ,4]dioxin-2-yl)methyl]-3-

(2, 3-.Di_hydr oben r?k‘lf ]ldl oxin-2-yl)nmethyl]-3-
m%@vmeﬁf%ﬁﬂmt@ Mol AR | 1 ot hanol Dry I\/EO—| (

1 my
sus pe fsion %\?gs{q‘% é#? 23351(1)1 gr?%%g‘dﬁiagdl%rgg thc
%If)@):mlhn[i ﬁ}néthcfxé'} Pur&hbv@r 08, e;n@ finholFarll ¢tone 230 ml) was heated to
3- et pi peridin-3-yl methyl jester (141
50r?g3 and .Dé@rtariohdid lﬂhdé g, 917tnnmgb waaaddshhemall pﬁttmnmak pQPE. The

req\i\,:ggn gfl)lgt;;rrer%g@al;e Eyf-rpd&ggl éhgﬁ?rgv@l; S\r)og)g tchaag dow ﬂ&p Eﬂ"eané tl}e solvent

react | LU e r .
wag.ey %plj)rr% MRS éeﬁl e er[%i Jé[%%&% ﬁ% &\gg hég gqv\\% 4f Iyqnéof the title salt.
wi t mmk é@g)d}lé)mﬂb@.momoneﬁ @, 9%) £.52N 329, vm)el .68-1.78

dried (Na2S and evaporated to dryness The crude
(mpitEIUCE2-1.94 (m, 1H), 2.35-2.60 (m, 2H), 2.78-2.83 (m, 1H), 2.90-3.31 (m, 4H), 3.56-
3.59 (m, 3H), 3.70-3.74 (m, 2H), 4.02-4.06 (m, 1H), 4.27-4.30 (m, 2H), 4.56-4.57 (m, 1H),

6.84-6.88 (m, 4H).

EXAMPLE 90: ($)-1-[(S$)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(2-
methoxyethoxymethyl)-3-methylpiperidine

Prepared from {(S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
methylpiperidin-3-yl}-methanol using the procedure for preparation of 1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-methoxymethyl-3-methylpiperidine except that 1-

bromo-2-methoxyethane was used instead of methyl iodide.
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was purified by flash chromatography using a gradi ent
of heptane and Et OAc as eluent to give 17 ng of the
w0 aove1sgrpound. 1H NVMR (CDCI 3) : d 0.96 (s, 3POT/FI2008/000090
1.19-1.29 (m 2H), 1.41-1.51 (n1 IH), 1.53-1.65 (m
2H), 2.02-2.1 1 (m IH, 2.15-2.25 (m |IH), 2.48-2.82
(m 8H), 3.67-3.80 (m 2H), 3%5 4.02 (m IH,
4.27-4.34 (m 2H), 6.79-6.89 (m 4H). EXAMPLE 95:

{(g)lH Nl{q#’*q Clé)zﬁg)' (g ﬁf[}”@%zlo% (] A% 19- 226(¥kr)1”§111ﬁ3'32 3.34

et hoxy} “acet’ ¢ aci

(nd, @ 3035 t3€56(T@ 3H)S8.08 (&) 130) 4124 R, D), 435(m 1H), 6.83 (m,
{(5 -[ 5)-?-(2 3- dlhydrobenzg? 4] di oxi n- 2-yl ) net hyl
4H)- 3- mat hyl pi peri di n-3-yl} net hanol (0.516 g, 1.8
nmol) in toI uene (4 mM) was added tetrabutyl ammoni um

brom_de O g)..and 50 9% NaOH he m
stify ?&}9 -11KS)hd ﬁz,a%hméﬂi&aé@ﬂ# d'QEPdi(‘YBmetmi3'
ed After vigorous

m%tg?'lt‘? k&r% ttrl %éetérgn?'%ﬁ&l) eenr eaction was quenched by
addipidRdatorkri{$1e1 - @531!@)3 ERIrb B z6[0 YA BlKinP D fethyl]-3-

extracted tw ce Eh tol uene. The conbi ned of dani ¢
m@hﬂﬁ@@nd\ﬁlﬁiﬁyﬂntdﬂmbbﬁ deis¢ribed MbHCL(2, 3-alihyptdrahenac] d, 4 diexin-2-

aci di c water phase was basified by addition of NaOH.
ylrgxﬂlylac%methywt(ﬁ Zt%mmﬁ@eﬂmywﬁwwmenéweaf forded the

Liihg gx@\?iﬁ%ﬁ#itqf( o8 (g)zfﬁs 134 l(x‘ﬁ') tj) 1% W@H} 96, 365 2.10
(d(%l%@,_ 2’2%_4@2[1 El?ﬁi) % % (m23ﬂ§ 3(4% th R, 3. 5§8t (1‘ili) k'i r(ﬁ" 251203’.98 (m, 1H),
4.% 35218, @33 () 42, 6. 79 6. 86 (m 4H) . EXAI\/PLE 96:

Sodi um {(5)-H( S)-1-(2,3-di hydrobenzo[I, 4] di oxi n- 2-

) met h 3- et hyl pi peri di n-3-yl - net hoxy} acetate To a
>s/ol) MP&{ E 92: Me%/harl)legulfomc acld( 1 -[($)-1- (2y -dihydrobenzo[1,4]dioxin-

2yl e B RGRYF acet Lo i r - but y
est &I m{furdor9: {C(iéam[és')m‘gﬁ 3. nﬂh?dﬂ%@%éo%% IC)XIMSylﬁH&ﬁglgapendm 3.

tri uor oacet i The mXture was st

yl}gherﬁ)-[ (PO N3 Jhimmel) bed trivhtiytdnint (NESHIU SRS a5 .88 nirfol) in DCM was
ryness. Water was added to the residue and the

coglod tet 0 3 awémaﬂm\e%@gyhclﬁgn@dﬂﬂ% kb R-65f 2, 2¢/ SNamial) iTCM (1 ml)
al e hase d several.times with
wapEed e Hex g AR b 7 By i Raids il g enthed with

L e ST

an&@&a&@ra‘ﬁ&i foliryrdss {‘J\@vé PO b f e titldednpblinds, 3H),
1090 (m IH, 1.36-1.41 (m IH, 1.52 (m
'H NMR (CDCL): 6 1 02 (s, 3H), 1.15-1.32 (m, lH) 1.45-1.74 (m, 3H), 2.03-2.40

(m, 2H), 2.41-2.83 (m, 4H), 3.00 (s, 3H), 3.93-4.39 (m, 5H), 6.80-6.90 (m, 4H).

EXAMPLE 93: Thioacetic acid S-{(5)-1-[($)-1-(2,3-dihydrobenzo[1,4]dioxin-2-
yl)methyl]-3-methylpiperidin-3-ylmethyl} ester

A mixture of methanesulfonic acid (S)-1-[(S)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-
yl)methyl]-3-methylpiperidin-3-ylmethyl ester (927 mg, 2.61 mmol), thioacetic acid (373
ul, 399 mg, 5.24 mmol) and K,CO; (721 mg, 5.22 mmol) in DMF (35 ml) was heated at 95
°C for 10 h. The mixture was evaporated to dryness, dissolved in DCM and washed two

times with sat. aq NaHCO,. The organic phase was washed with brine, dried (Na,SO,) and
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2H), 2.20 (s, 2H), 2.36 (s, 2H), 2.48 (m 3H), 3.18
(d, IH), 3.31 (d, IH), 3.54 (dd, 2H), 3.95 (dd, |H),

wa2@5/0433%0 (m 2H), 6.82-6.84 (m 4H). EXAMPLEPQTFI2008/000090

2-[(5)-1-(( _ o

) - 7- Fl uor o- 2, 3- di hydr obenzo[ | , 4] di oxi n-2-yl net hyl ) -

3- net hyl pi peri di n- 3-yl - net hoxy] et hanol (

) -1 -Benzyl - 3- net hyl pi peri di ne- 3-carboxylic acid ethyl

- 3= lic acid ethyl

e"%@ﬁ{"d?‘i@f’g%sgs!\{ggw %b%ﬁ‘éf;&f“" Pgl;ﬁ?/de (0.82 i,

7. 1 'pmRMR. (A8 50.91- 32319), 18.881.080h) 118))d.35L1.49 Iﬂ5ﬁ{ 1.50-1.67

wer e stlrred and heat%d |)n DMF (50 )rﬂ)ﬁfor 2. 5(h Tge
(ng @B) £210 58164t (impy AHNaS 98 UOdth, 2hl),03. 9t 62 (amdHp 4 1824 38m, 2H), 6.78-

with EtOAc (3 x 50 ml). The conbi ned extracts were
6.9h6RctH)several tines with water and finally with

brine. Drying, filtering and evaporation of the

;g: HERMMFLE ot ?i@%&pﬁf&@?éﬁ%@ g ﬁgﬂqﬁdﬁ%naz yDmethyl]-3-

) oM 6 2 60 I H)
métthggg ridin3- }m‘r&i%l 81'1%3/ Rgharol! He, H?H) 3. 5(3m( d, JAB=

13. 5)ﬂy|2\([e(l)]|-ﬂ)(1 ml) ¥as é(ﬂhﬂ to| NaDH=(35 ﬂTg,,O.%-{)unoT) &ld-tie d@pension was
m 5H).
adgls} tO(Q‘B@n Ayied Sipacehiq agifl Sel(PH1 1(3=1y(2) rdihmdiebenze!l 1,4 Pigxin-2-

e TR TS PRI A e
atrhgs e15(4:t %é%%w rkﬁn A aFRIF Y} Hhdo @)ﬂ&gretﬂano:l- %59‘3”1”17'9 kg, 0.88

er nltrogen atnnsp ere.

mxtnbl?) uﬁld@l DMR2th wiis stldedeandaiie feattiomiktiirerwab. sﬁrrbd at'ﬂkl"E for 30 min.
solution was cooled with an ice bath, stirred
Theimyastuse siay ddwied ith BYOMecrdweasheditretimes with satyaaiNaHCgY. The

cophatdrEePie Toraaad (i CubnsEerdialed i famessd Thpgrde produc
we}s:})%n%gh 'bg ﬁl%‘?‘ﬂﬁgmm %g)})ﬁg %%’?I grad é'g o[ﬂl): tanéqﬁldcﬁ&cfnﬁ%luent to

ani c ases were evaporate

&ngs)ft&tglev&niboaﬁdg of the al cohol product as a
white powder. 1H NVR (CDCI3) : d 0.74 (s,

1 20HNMB (Qlac19H§ 0.98. (§,9H)ml 19H)29 @, L5 .41 21|—.'i§1 (18,159, 1.53-1.65

(s O3 Q(A&:;zy By Ty, 2 23] 15—90' 254}1{58@ éy 813.%:67-5%0 (n, 211), 3.95-
4'%@%%‘%?&%% %}{)ﬁw% %lt%e@bl Do 1) - (1

- Beri zyl - 3- net hyl pi peri di n-3-yl)nethanol (1.29 g, 5.9
N IEX AP S 308 V[ @) 1002, 3 Dilby dyebékezof Q4] HPoxGn-20y 1hBethyl]-3-

nmol) were stirred in 50 % NaOH (40 m) for

methylpiperidin-3-ylmethoxy}acetic acid rer-butyl ester

To a stirred solution of {(S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
methylpiperidin-3-yl}methanol (0.516 g, 1.8 mmol) in toluene (4 ml) was added
tetrabutylammonium bromide (0.12 g) and 50 % NaOH (4 ml). The mixture was stirred at
RT for 15 min and bromoacetic acid tert-butyl ester (0.53 g) was added. After vigorous
stirring at RT overnight, the reaction was quenched by addition of brine (15 ml) and the
aqueous phase extracted twice with toluene. The combined organic phases were extracted

with 1 M HCI solution and the acidic water phase was basified by addition of NaOH.

Extraction with toluene and evaporation afforded the title compound (0.48 g) as an oil.
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15 mn. The m xture was then heated to 60 C and
2-(2-bronoet hoxy)tetrahydropyran (2.7 m, 17.7 mmol)

woRr®IsLpM y added (2 h) from a dropping funnel PCT/FI2008/000090

Stirring was then continued for 4 h at 60 C. Water (40
m) and brine (20 mM) were added to the cool ed

m xture, which was extracted Wth tol uene (3 x 50 m).
The conbi ned extracts were washed twice with water and

e B GO e 116, )98, 0 8052

2t @sh(@m}gr@so?d y2.25-2554 (€, aH)ES 81 (@) 2H)t319o 3.99 (m, 3H), 4.25-
hept ane/ Et OAc (80: 20) gave 1.14 g of the title

4. ZlofmAk)d6.d9-6e8cc@b,aH)ess oil. 1H NVR (CDCl 3) : d 0.95
(s, 3H), 1.16 (m |H, 1.45-2. 40 (m 13H), 3.25-3.62

(m é@Mﬁrﬁgqs@Qfm& kbl Gristihydzehenval At 2

f TH
D('S%%L%ﬁ ﬁ&h(y@(’%’g{"?‘t ﬁborx zace negnslrzz(y) et hoxynet hy

| ] D*IB%féo@Ud?ﬁ o(fs\ﬁS) 1- [(S) 1 ((2 ,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
Benzyl - 3- net hy t et rahydr opyran- 2-yl oxy) et hoxy

mdﬂf}ﬂbipbr}l@mw%y]nﬁhthtﬁiy(} aceﬁd agid t@+-Butyestpr (Or02Mg CH I(minbl)nh DCM (10
was added to a suspension of Pd/C (0.23 g) in MOH (
ml) wappddedsteiflpormeertispcidrh® mlk rhhe snintire wes stgzedpt Rilsovernight, after

TP s EoromhL RS OV B S Sl el g i s
mﬁ%%@%ﬁ%&g&@iﬁo%?%&f ggf PgMaﬁHQWHE? E’%@ %Qtr &pgyv&al times

re evap ryness 8 the Fesi

WM@IS@W% the icombinkd of’éa}noﬂﬁﬁerﬁ heresdri adtwigtNAEO  and E‘@d}bmﬂed The
with EtOQAc (3 x 30 ml). The extracts were comnbi ned,

crueirotud i shwacdndigPAgoioutite g compoand 0 4 fastahvehite solid.

12 SNB BRSSO iy, 1380 ety 152 o,
2}1}(232 2(# Q’Bz@%ga {5%2}132) 8 (%E%l)é‘hg ?c};gl’H) 3. é?(é ﬂH),Jf%t ?dd? 2H), 3.95

(d<f3 1@13 495431 (m, 3H306.82-8384((M, 48h) , 4. 67 (m IH). The 13C

MR spect rum showed several si gnal s duplicated
(m xture of THP di astereoners).
( EXAMPE[E97F:2-KSB1d(DyFhisea2at-tiydokeuza[124]dioxin-Aypllmethyl)-
3- 'P?@WF%H%?'&D%[V&H‘@‘WWW‘&‘MWrret hyl ] pi peri di ne

S th
I(] |)o erd l'ﬁg%élﬁn%&’%a%d‘{ 0§9ﬁg g%e %étlgﬁlx%:/ngm é

(i :15)(3(2%%1&5@51&&1% Qlclab%g(%i@ékﬁ@ Hh{ﬂééi’ér%llﬂ g26)8| I},ﬂar)hwénzyl
ester

chiaride (0.8 Bilfly) meoly K,E€0, (ka2 gj $ SanyoDihd K3 (0(056 gbwel‘.é shirred and

Water_was added to the cooled m xture, followed by
heated inddMFS30wnl) fore2: THacT he cooled solution was poured into water and extracted

with EtOAc (3 x 50 ml). The combined extracts were washed several times with water and
finally with brine. Drying, filtering and evaporation of the solvent gave 1.64 g of the target
compound as a yellowish oil.

'H NMR (CDCL,): 6 1.12 (s, 3H), 1.23 (t, 3H, J=7 Hz), 1.15-2.15 (m, 6 H), 2.60 (m,
1H), 2.98 (m, 1H), 3.40 (d, J,z=13.5 Hz, 1H), 3.53 (d, J,5=13.5 Hz, 1H), 4.15 (defq, J =7
Hz, 2H), 7.20-7.40 (m, S5H).

($)-(1-Benzyl-3-methylpiperidin-3-yl)methanol
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(3 x 15 mM). The extracts were washed several tines
wth water and finally with brine. After drying and

wo 2dovmeLizpg, the sol vent was evaporated to gi vePABBI20Gp/000090
of the crude product. This was chromat ographed on
silica (heptane/ EtQAc, 70: 30»} to give 39 ng of the
title conpound asacolorless% IHNWR (CDA3) : d
0. 96 (s, 3H), 1.10-1.90 (m 10H), '2.15-2. 60 (m 6H),

pJBeﬂﬁ?%-%e%g@?ﬁ:ﬂdfﬁ'% -3 %%‘%g”éﬁg" S Sﬁﬁﬁ%llses&)r '('?.64 %5%8 mmol) in

drfl lI'I[-IFI dﬂl) mwaf sloWly hdded té a8brréd suspersich 6F [HAIH) (H)’Zl @ 1328 mmol) in
(ddd, J = 8.4, 8.4 and 3.2 Hz, IH), 6.58 (dd, J =

drﬁ ﬂ“&HPB(ZQ nily pnddﬂ)utrc&eﬁ Atnickpherd. After the addition mdmlxmrsl)was reﬂuxed for
2-[(5) -1 -(( : : : .
Lyh I(IFq sebtionavas.capled aibraumiss prthastiaredrigprously ard Ay Y NaOH was

adgE (i (é%ﬁtﬁgg gbo(g)v Y ?rgg%ntlf?%kgé}gnet#%@gd -[ih Wfﬁ?gg%gﬁﬂﬂvl e was formed.
THE‘golv(egt wadWecatbd Fld ﬁl@ rsol:}’d G'asﬁéﬁtvﬁfh E@)/@é 2 )l"@@rrﬂ)j Cfﬂg cé‘l'ﬁgmed

m xture was washed toluene (5 X 5
ormmmpiliﬁed ayre rdn‘ﬁa,sﬁltdnﬁharma&i/apmmao (pidedstp gmet h2%1g of the alcohol
Na2CC3 and extracted with EtOAc (4 x 5 m). Drying,
Pr¢dllct@9r4w§1t%m@lwéﬁraporatl on of the solvent yielded 18 ny

AW e Y G B
B = | 46y d,

d M= — {bl If%)ﬁﬁ {61 (d(],ﬁjim }1_§4§{2H¥H) $bs %@s ﬁ{gﬁdzﬂﬁﬁ) F‘ﬁ)SH)

4. 2%{')511 B%h&yl—ﬁnﬁﬁn;(l-@d[i;—(té‘tri-hﬁir’ﬁpy&ﬂZ-@[Uiy?etﬁoi’jﬂnethmplperldme

6.60 (dd, J = 9.2 and 3.2 HZ, IH, 6.79 (dd, J =

and($9-2- Bmzy] metW@n%yl)methanol (1.29 g, 5.9 mmol) and

b OB EBEHGH (0l 5 DU WaF SHTbncS L g e ) for
R Tt N

mllT87.7 GardS)) AP Is]bvﬂl‘?ﬁd&ﬂ:d‘i@ ‘Ii? FoM 4-&0ppidg Péhrdl . StikriABwaEMeh continued

The m xture was stirred for 15 m nutes.
forNf h aosdHe ¥ etee 60l hhrndbdee (2ml)mgre 4dd@8 torths! Joolgalgnixture, which
added and the m xture was_stirred for 20 nmn. The

wag @a@@qt%wméolaq@r(é e MDt Fhecambinggigytragis Ware grashefiwice with
water apg rln%adz’leg; reall'%(? ‘Imdfj et‘\%ggria{ela%o g\%@ g%%g\%c&ll%ﬁ :&oduct mixture,

wHHORN bl BT ErBRalogfhph{l bh 8flica COINGSH tvitAliRPtaREEIOAC (80:20)

absorbed on silica. Flash chromatography
gave 1.14 g of the title compound as a colorless oil.

'H NMR (CDCL,): 4 0.95 (s, 3H), 1.16 (m, 1H), 1.45-2.40 (m, 13H), 3.25-3.62 (m,
8H), 3.78-3.92 (m, 2H), 4.66 (m, 1H), 7.20-7.36 (m, SH). The °C NMR spectrum showed
several signals duplicated (mixture of THP diastereomers).

(8)-3-Methyl-3-[2-(tetrahydropyran-2-yloxy)ethoxymethyl]piperidine

(S)-1-Benzyl-3-methyl-3-[2-(tetrahydropyran-2-yloxy)ethoxymethyl]piperidine
(1.14 g, 3.3 mmol) in MeOH (11 ml) was added to a suspension of Pd/C (0.23 g) in MeOH
(11 ml), followed by ammonium formate (1.03 g, 16.4 mmol). The mixture was refluxed for
2 h, after which it was cooled and filtered through Celite. The catalyst was washed with

DCM and the combined organic phases were evaporated to dryness. To the residue was
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(hept ane/ Et OAc) gave 160 of the title conpound as a

m xture of diastereonmers. 1H NWMR (CDCl 3) : d 1.29-1.33
WO 20098390 1. 62-1. 71 (m IH), 1.84-2.02 (m 3H)PCRFR668/000090

2. 49 (m IH, 2.64-3.08 (m 5H), 3.94-4.04 (m IH,

4.19-4.36 (m 4H), 6.78-6.93 (m 4H). EXAWVPLE 99:

[1-(2, 3 Di hydr obenzo[ |, 4] di oxi%h- 2- yl met hyl ) - 3-f 1 uor opi

peridin- 3-yl] met hanol

adhéé l?ndn?é'@g ?ﬂg Eg?cﬁﬁ’i@ %f)’l[u 1010 l&gk g%frrb't&{ Mtﬁ'ﬁ{@)’(l{ §3 ng) Inlri?r"l%;?%ixtracts

ic acid neth ester

wéi‘@f%ﬂlbﬁi@& dﬂie&sﬁlkéf@(ﬂaﬁdb Nraﬂ@dl'_to Meldﬂ)ﬁl gC&Qh@ﬂ’eHeﬁzy@@d product.
0C and treated with Li Al ny, for 3 h.

Vat &4 NMR (@DG1,)18/095 @6 3H)1 1 &B)l %(h(ain dghi)nZ ﬁ/h(da J,{= 10.41Hz, 1H),
was added. The m xture was filtrated, concentrated and

2. 7640 et dd- WiﬂhlfBCWtﬁ{me%Hﬁﬁn%@(d e D2 &bn i B)-133Acds Jas = 92 Hz,

T SRR % G R R

sh(g\%.ﬂ)%\}&ql m%ﬁl%lfe@@@éﬂxmre%f]f Iﬁﬁdlllst&:%oﬁf&s& (m 2.05

2H),
3. 9%=({5)0bFlubroi2d-dikdid2dbeéhzdfl 4 dioxair R, ylnetliyl53-Se thyi-3-[(S)-2-
4H) . EXAMPLE 100: ( )-1-[(
(te)ralhy(lﬁqurmlﬂymlpmy)béwm{rﬂetlnﬂlmimdine yl ) met hyl ] - 3-

th di 3-
Q%F?'] &ﬂt}g/rl-lﬁ f(Zn(%etrahg Bg% I2I }(I:logy Ieglo%lrrl]letlhyﬁplpendme (100 mg, 0.39

]
m%ol PSS P CEER o  iVR B TS sty ester
(100288 4.39 rihofs; IIQy:b "(sxsmlga@ @3 (EndlP ald K18 Q.'é) W@ﬂd efluxed in dry DMF
pot assi um car bonat e (2.16 g, 15.66 mmol)
€ fxl,l)\ﬁbr frest. Wjaterfveasrasidedie t(lQ Ooatbd maktgrel éﬂtoe@dthy e@t)r@tloﬁfwxeh EtOAc
rs the reaction m xture was coqgl ed down

te
€ (éé . )Tla&rﬁeftré@tﬁ wereawhs@ gevend) tos Wi WatseRRcLfinally Yiffpbrine. After

l.
ol S5 ARR0ETH e SRR LIRS 4175g PRI A T
wanEx%Hia@og?%ﬁéﬁ oaRicB{(HeptaREBIGAE 7030) 36 Eive 3O ey SOMBLiNEd

and washed twice with water and evaporated to dryness.

compeurdrascecofurleductl. was crystallized from 2-propanol to
of the pure title co

y| e| d1.91 (1760 ound. 1H NWR
COXH MR (GDE1925 .96 (93D, B16-4.99 Gz 1R, 2 Hy-2.60 (w3 6H).528 (d,

N 3t o gy A 0. 38 phrdip, 3 753,95 G 310,
4. 2b'(')n 1?1) 4&3(7%7114)”14 65, 7 =Tk eenerf 644 ﬁfd‘élﬂl r=84 §4(and 3.2 Hz, 1H),

’3-'di hydr oZbenzd[ |, 4] di oxi n-2-yl) net hyl " ester

658(dd J_ 9.2 and 3.2 Hz, 1H),677(dd J=28.4 and 5.2 Hz, 1H).

2-[($)-1-((S)-7-Fluoro-2,3-dihydrobenzo|1,4]dioxin-2-ylmethyl)-3-
methylpiperidin-3-yl—methoxy] ethanol

The compound obtained above (39 mg, 0.09 mmol) was stirred in 1 M HCI (0.5 ml)
at RT for 2 h. Water (5 ml) was added and the mixture was washed with toluene (5 x 5 ml).
The aqueous layer was then made basic (pH 10) with aq Na,CO; and extracted with EtOAc
(4 x 5 ml). Drying, filtering and evaporation of the solvent yielded 18 mg of the title
compound as a colorless oil.

'H NMR (CDCL,): 6 0.96 (s, 3H), 1.10-1.65 (m, 4H), 2.05-2.70 (m, 7H), 3.27 (d, J .5
=8.8 Hz, 1H), 3.46 (d, J .,z = 8.8 Hz, 1H), 3.54 (m, 2H), 3.71 (m, 2H), 3.97 (m, 1H), 4.28
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3- Chl or oper oxybenzoic acid (4.19 g, 17.00 mol ) was

added in small portions to 1-
WO e0blousp®- 2- ((i ?) -1 - oxi ranyl net hoxy) - phenyl ] - BCTYER0I3900090

(2.55 g, 12.13 mmol ) in dichloronethane (13 m) and

the reaction m xture was refluxed for 24 hours. The

cool ed reaction nixture was wished twice with 10%

th[IB sol ution, once with ag NaOH sol uti on and

e t r Ma I

m \é ?egﬁtdbf)t %eyg\%z%ioriatl ohglbé @@dand t él%# %?%?)H) 6.79 (dd,
szvgg éﬁggtzegztm)r eflux for 1 hour. The cool ed reaction

m xture was extracted with dichl oronet hane and

di chl oronet hane | ayer was evaporated to dryness.

p- TEXANRILE P8n1H(2,3Dibydidbenzo[T3]djoxin42-5Bnethyl))3-flaero-

added in smal |l portions to the evaporation residue in
PlBVr“i"&FﬁeC"(rPO’Eyl%ﬁ ‘)“‘bﬁ@yl pder eact ion mxture was stirred

dth
o oaa Bs fe PRt Y (s iy Beeot BRIAGIESD. 200 e
yllggerf?gﬁﬁi?)eﬂ@iﬁe BXL B ?ﬁg a&W‘eﬁﬁll @étéﬂ_’, 8 mg O@Q%ﬁbﬂ v@d@%d&éhez M

I'ned ethyl acetate |ayérs were evaporated

LDDlA Y069 snl, THe nanieljl @ hemidtize wasstieed/®r ab mizeds. fN-om
2- propanol to yield 2.58 g (63%9 of the pure title
fluoprhsozangsuliomimydr (34Dae, BY mr@lolzvv% added apglifhe rpixare wag tirred for

2081’11&1911'52 %eégt(q]ﬁ7w%_ﬂ2u%nélar2§§§@ %%%Clls%u%ogmglle s;h\s%lt &s evaporated

e ot Ryt Sl e o Do s
weﬂ: poolpE rdridtl r@naentﬁwdbm&)ébs&batdnﬂ sititd) Wlask sh&ymaograptiyur e

of (5)-ethy 1-3-net h | pi peridi ne-3-carboxylate (7.23 g,
(heppare/Etgic) gaed m@m_ft%e &il¢ eonpaund@s @ mixture of diastereomers.

(1 B NRGTON S o 0B e titind e B e e T80 7 G i, 2.36-
P O L9 e e

er 4’hours”t he reéctl on m Xt
down, water (35 nm) was added and the m xture was

ext MMPHE/\D@:G[IWBBtDBiyhﬂ)bmeﬂaﬂﬂiox’n’b&-ﬁﬂﬁﬂiym)eﬁ-ﬂﬁbi’od
acetate |l ayers were evaporated to dryness. Tol uene (35
pipdridinssylimeathdnob t he evaporation resi due and the

?c.xé.“é%vﬁ%%p%%%fﬁﬂmn-- 0T PP BT RO Byt acid
egtemt4g dn% A m : ne%tdl%%hgg i lg%}gtﬁ-e[ l(/i Hllf"tcgyl!ed to -20°C and

etate ’hée co ayers were
tre@t%@%ﬂﬁh@@H} @44hy, Wmhibl)yﬂoﬁb th. it (O ollY, 691 I%F(D)Hme ml) and again

title conpound. 1H NW\R (CDCI 3) : d 1.13 (s,
waterZPafl) @5s {dded SH)e mikts6-wias TBtr{tad, cRhpentrated4ng ez@acted with DCM
three times. The organic layers were pooled and purified by flash chromatography (gradient
of DCM/MeOR) to give 103 mg of the title compound.
'H NMR (CDCl,): 8 1.56-1.89 (m, SH), 2.05 (s, br, 1 H), 2.45-2.83 (m, 6H), 3.65-

3.80 (m, 2H), 3.95-4.05 (m, 1H), 4.27-4.36 (m, 2H), 6.81-6.96 (m, 4H).

EXAMPLE 100: (S)-1-[(S)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)methyl]-3-
methyl-piperidine-3-carboxylic acid ethyl ester

1-[5-Fluoro_-2-((R)—l-(oxiranylmethoxy)-phenyl]—ethanone

A mixture of 5’-fluoro-2’-hydroxyacetophenone (2.04 g, 13.25 mmol), (2R)-(-)-
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3H), 2.49-2.54 (m IH), 2.61-2.72 (m 2H), 3.03-3.06

(d, IH, 3.93-3.98 (m IH, 4.07-4.25 (m 4H),
wWG289/063380 (m 2H), 6.76-6.80 (m |H). EXAVPLEPADEIR20§8(000090

)-1-((

) - 7- Fl uoro- 2, 3-di hydr o- benzo[ | , 4] di oxi n-2-yl nmet hyl ) -

3methy| pi peridin-3-yl]- net hinol

(5)-1-[(5)-1-(2, 3- D|hydro benzo[l 4] di oxi n- 2- yI)rrethyI

oSBT 5 0, PR P 5 6 v

dlﬁgﬂ’agﬁfdf?ﬁ&ﬁidg Y nilpwhs hélitéﬂﬁbéﬂoﬂm Aften hielirs G Iééctﬂ;ﬂfimgture was
29 in tetrahydrofuran (40 m) and stirred at

coEIEdfdown;Lwht@u (20 12N1ahid S yhacetadel (Rddnl) overd edded aantl itlomlayers were
m xture until the reacti on m xture was basic and all
se@%z@éé.ﬁqgmcmeswrﬁwéﬁﬁ andavatgnlayar avagsstragied Wriegiwith gthyl

h il . .
B RS SHEPRIA S PR T i
walbrght'eGapiRsted ¥ d96LS dTl%‘&ﬁdé"f)Iroﬁuét 'Wé‘@ysté[hfed%rﬁi Qcpropanol to

wat er | er was washed once with toluene and nad

yidld3ioa gni76%) a4 tiafart tifleohpaind. wat er | ayer was
extracted twice with ethyl acetate and the conbi ned

et hyH NMR(ERCag @65 (aettd), vapat atred Ho2 8812n5€, Hilkl3.37-3.41 (m,

ol ST i 5l P
rﬁP 1.58-1.64 (m 2H), 1.94-2.04 (m |H),
4-2.22 (m 2H), 2.48-2.53 (m I|H), 2.60-2.81 (m

3H) ToburR-4-sulfodlib acid (R¥13237dibiird-binzofl , Z[AidkiB2-{IMnethyl ester
2H), 6.51-6.56 (m IH), 6.60-6.63 (m IH), 6.77-6.80
(m 3|-(E])loro§m@zﬂz®20uﬂ5)l9l £,(17.00 mmol) was added in small portions to 1-

(5 Rt R sy At - ethane B-55 g 1215 FameD dn

dléhic%sr%mrst)hgié Lgtxﬂflaﬁﬁ) IEhe I%aC 1091 %g{rﬁ? T\Q? %ﬁlg&lﬁ% ftJ %ﬁ%h& %Eé( Eooled

red¥1Bh MniktOrd Wiy \%Eh@& Rf/i‘éé With(ll)@/o N‘aHOWsoﬁﬁﬂﬁﬁd offdeOMitY ad Ra®OH
m xture of sodium hydride, 60%in oil (1. 354 g, 33.9

solation indexdipbetadathydedyressir 2v Na(BH (10.9 mrhzl. 843ml:ttqlbwas added to the

m xture was heated at 600C for 2 hours after
evaﬁosatwpée%%e a¥dhe Mgy aTheateddo rdturdhe beure §§e ﬁ?oled reaction

i e ol i SRS et g BBttt B By aporated o
dryiRss. PR Gercall ;‘r\}l EMoREE( Zt%W)%%ﬁoY)’aﬁaseaﬂa&ﬁﬁltsﬁﬁll portions to

twce wth eth acetate e conbi ned ethyl acetate

thd evpdorativeresidae appyridieel( 1 Hmdy andabs reaEndryxlm)ametvaisestlfrEd) at RT.
was added to the evaporation residue and was

Af@c%‘@p@rml\ﬂ W& 75anD Wmédd%&@déh%\@@w%mé f@rnldhwﬁ@t RT. The

rea\éltq(tme Irnul(tg Ewas & racte&i ?ka():g %Vl&l e\{\flytl acdtate an??le combmed ethyl acetate
layers were evaporated to dryness. The crude product was crystallized from 2-propanol to
yield 2.58 g (63%) of the pure title compound.
"H NMR (CDCl,): & 2.46 (s, 3H), 3.99-4.04 (m, 1H), 4.17-4.26 (m, 3H), 4.37-4.42
(m, 1H), 6.49-6.56 (m, 2H), 6.75-6.78 (m, 1H), 7.34-7.36 (d, 2H), 7.78-7.80 (d, 2H).
(8)-1-[(5)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)methyl]-3-methyl-piperidine-3-
carboxylic acid ethyl ester

A mixture of (S)-ethyl-3-methylpiperidine-3-carboxylate (7.23 g, 42.2 mmol),
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extracted twice with ethyl acetate. The conbi ned et hyl

acetate |layers were evaporated to dryness to yield
wWQ234/0133089% of the title conpound. 1H NVR ( DRGDFI2065/000090

0.89 (s, 3H, 1.07-1.1 1 (m IH, 1.32-1.39 (m IH,

1.49-1.52 (m 2H), 2.1 1-2.14 (m |IH), 2.25-2.32 (m

2H), 2.43-2.52 (m 3H), 3. 14-8 19 (d, 2H), 3.23 (s,

3H), 3.92-3.97 (m IH), 4.27-4.31 (m 2H), 6.62-6.67

To&gg&ﬁ%z%ﬂ@ggyajc'&@g -{2'-3- Jh%ro-@en%g[l ﬁdl%%n(-f-‘yl)ldd}hyl ester (15.0 g, 44.3

0620, gz @ ol Ydndi XL diméthyd FoRfnam
m%mm Iﬁ%%{}%etgaﬁg?&g nmet hyI pi perol)d%lgdw-l—% ﬂl—]b\éll(ljr ochl d??(ggml)was

hested to Y205 CorAdier 4 Y1ows ithngreadt0fib iRixRire par obdlEiCHown) witten(3 S ml) was
880 m ) which was added sl ovvl%oeI a )
add) and the shixtpref wasgxgragted twicayd hﬁér@ﬁdpﬂe Theeabinedetpyimcetate

R TIUE s A HRCEAN  E
and\?ﬁet r&fxﬁ% ket %tdd m@wﬁlé‘?&f‘ﬂ@l. c%hﬁdn?ed@cydi@wglf\%g?@g IS Were

e pure tit oun rate was recove

maiebaie WithdqNAOH EThd asid water [yet vhas(ea@adied tbict héthitiyg acetate and
title conpound (total yield 84% . 1H NVR (DVSO): d

thecombigedicthy acetatedafjers weregsvap@sted g dpmpss to yadd 10.8% (7AY5) of the
2H), 1.90-1.96 (m IH), 2.77-3.02 (m 2H), 309315
tltIEr?PmP nd.3 22-3.51 (m 7H), 3.59-3.72 (m ,

2 oanllg ( m%)[% 1. lé ;04}@) 1%211”35 gH) 25301 7;'3 at 2(%9{ 2.04-2.20 (m,

3H{5ﬁ449 ? 55§3f%|m6 [1I(9193 A 621700 (m, 261); 2903&3 18.(801 H)»3.9313:D8 EXAVYBLE07-4.25

(m) 4H),(625036.6D kpd21d), 616z@B0 (] Hd). oxi n- 2-yl ) met hyl | - 3-
thoxyrret hyl - 3- et hyl - pi peri di ne A m xture of

?M%Fpuye SHAC FRaore iy oF d-penpt) L Aifighcs-Vimethyl)-

e let pum brom de (0.031 ng, 0.10
3-ms ipg)en@ggjq{g%j{isi dlluti on (2 M) in toluene (2 )
was (HLi-[(ERI-(AB- DRI ISP ) dioRint 251) et 103 -ni¥ed eridine-3-
|od|(§ E(([:s)‘j.izi m, g gﬁraﬂvvas ad 5Ie) dHr%]p V\/lse}m?h%
carbbmylm aciduetbylvaater 63.0 gy L=41I8 fnunolﬁ 11htedr5hydrmfurai§a(ﬂ O0md) eds added
wat er and Et QAc. were added and the phases wer

Car§%1é(rtatll§aum?|1+§mab}wé§iﬁ‘§l phhi® 8- SRS (#0 m) and

Stl%@ﬁ{gﬁo(ﬂ' 1&5)%1& rzg{? glg%%rdls gdlcﬁ QQO ?he r\é\g&l%n\ér\@lzigl %\Ilégll&ge regctlon
mlhu?@@g%asmfanhtaﬁre%ees@ AL VAR ae&&s@a tﬂxe%ﬂkﬁﬁ‘é $vas filtred and the
crude product was purified with'f

filtrate was evaporated to dryness. Toluene (30 ml) was added to the evaporation residue

.
-

and the mixture was extracted once with 1M HCL. The acidic water layer was washed once
with toluene and made basic with ag NaOH. The basic water layer was extracted twice with
ethyl acetate and the combined ethyl acetate layers were evaporated to dryness and dried in
vacuum 50°C to yield 3.02 g (69%) of the title compound.

'"H NMR (CDCl,): 6 0.82 (s, 3H), 1.20-1.28 (m, 1H), 1.58-1.64 (m, 2H), 1.94-2.04
(m, 1H), 2.14-2.22 (m, 2H), 2.48-2.53 (m, 1H), 2.60-2.81 (m, 3H), 3.59 (s, 2H), 3.92-3.97
(m, 1H), 4.23-4.34 (m, 2H), 6.51-6.56 (m, 1H), 6.60-6.63 (m, 1H), 6.77-6.80 (m, 1H).

EXAMPLE 102: (S)-1-((S)-7-Fluoro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-
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chr omat ogr aphy usi ng gradi ent of heptane and Et CAc as
eluent to give 27 ng of the title conpound. 1H NWR

W@ ag18BY O (S H), 1.10-1.30 (m 2H), 1.35-1.4BCT/FINo8/000090
IH), 1.56-1.64 (m IH), 2.15-2.41 (m 3H), 2.44-2.54
(m 2H), 2.56-2.64 (m IH, 3.15-3.26 (m 2H), 3.33
(s, 3H), 3.94-4.02 (m |H), B£R1-4.29 (m |H),
4.32-4.38 (m IH), 6.79-6.90 (m 4H). EXAMPLE 105:

3- -
3'“‘)"i'f°-XE/F*§fQW'Z3(‘2‘,e§‘-yﬂipﬁ§fé%%“-‘%enzo[ |, 4] di oxi n- 2-yl ) met hyl |
- PirRSIL@s)7-310rs-2PPERY AR B RS0 [A 41Hi%k ML R yBhethyl)-3-methyl-piperidin-
¢ RGP Fiiord 2D0GRY A Befgo] S TEeRE Y hethyly-methyl-piperidin
3-yl{-ZheBhagioh(s ggesi zmhol) in tetrahydrofuran (10 ml) was added slowly to a mixture
|, 4] di oxi n-2-yl)nmethyl]-pi Serl di n- 3-yl } - phenyl ester
of sadiomchygride, 699 il (1.3 %% 38 e@obandterahydrofiggn gl5 mi)g ghe

B T MR MR

: 2 i i _ .

od 8o 85 1 (DRl PR BNERT ey T fad), i s

stitE@hERT ifét BhéUrCwaeRPs il &k addedt cabfully hlt the Ghiktws ®as extracted
The m xture was filtered and evaporated to dryness.

twileevitir etbig gortatiuthe eembiped ethikatetaie fayers wechevaparatagrta dryness.
using a gradi ent of heptane and Et QAc as, el uen(ﬁ. T(Se .

Ethydapetals (40 mi wpordded dn s sxanqration roaidts Aiigs madsagF with ag

odj u , '
P IRPSH kil oo I o2l g nd
extPANE AR cNVRth Syl h&fhta I THeQOMblRARSN A ibdtete lIBferslwére Rvapdigted to
m xture was evaporated to dryness, dissolved in EtOAc

draress wadéld@.34 g (8PN dfliRCOE: coftpmuodgani ¢ | ayer was dri ed

G G NMBARNSGiS (8 (s SHE 7 -1 b6k £H1-Irze b3P &PnyED 1.49-1.52

S RSEIEShTTD, S RERLE0E G FR0A 35 L M 4y 901821, .23

7 k ; . ) / .§71-6! 85-

o 37950, 1) 6254} Bl S crind 3 621615 i, 5
6.88Hmn, 1A)89-2.97 (m IH, 3.10-3.07 (m IH, 3.61 (s
(broad), 2H), 3.96-4.03 (m I|H), 4.27-4.35 (m 2H),

6.51-6.58 (m 2H), 6.61-6.65@%@ IH), 6.76-6.90 (m

4H) EXAMPLE 103:45)-1£8xnpFlnorog, -(llhy}i_rg-_b{epz({[e,ﬂd10xm-2-ylmethyl)-

-] - (2, 3-.Di hydr gb |..4] di.axi n-2- yl ) met hyl
3'%F‘5‘8§‘¥‘25‘F$%'B¥;}P%@W§'ﬁf}i%bds‘<‘é‘% g*‘glxng 2 hot ) sol ut i ]on (70 ©

of rdchirideshit Reas hfa(i@lb usthp )thii O%E%Pédﬂag@gﬁ%@%tgbnf(ﬁo ml) which

yl)ymet hyl | pi peri di n-3-yl}pheno

wad itdédssdpw g la (8)-¢C G} 7-{luGrod,3-dthydro-benzo[ 1,4]dioxin-2-ylmethyl)-3-
methoxymethyl-3-methyl-piperidine (11.2 g, 36.2 mmol) in 2-propanol (30 ml). The title

product was crystallized from 2-propanol to yield 7.7 g (62%) of the pure title compound.
The filtrate was recovered and recrystallized to yield 2.7 g (22 %) of the pure title
compound (total yield 84%).

'H NMR (DMSO): § 0.91 & 1.19 (s, 3H), 1.26-1.35 (m, 2H), 1.45-1.75 (m, 2H),
1.90-1.96 (m, 1H), 2.77-3.02 (m, 2H), 3.09-3.15 (m, 1H), 3.22-3.51 (m, 7H), 3.59-3.72 (m,
1H), 4.03-4.07 (m, 1H), 4.30-4.34 (m, 1H), 5.00-5.04 & 5.14-5.18 (m, 1H), 6.72-6.77 (m,
1H), 6.81-6.85 (m, 1H), 6.92-6.96 (m, 1H), 10.29 & 10.80 (bs, 1H).
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heated solution (70 C) of oxalic acid (2.77 g, 30.7

mmol ) in dry isopropyl alcohol (25 m) was added.
wee@eiopddp@t i on was occurred and the m xture waBCTERDESD00090

up to 80 C. After one hour stirring it was slowy

cooled to roomtenperature and stirred over night. The

m xture was cooled to 0 C, st¥red for tw hours and

the precipitate was filtered to give 11.76 g of the

desi gﬁmli 10%%@(@5@% Ptﬁ%&l’o—éﬁn]lbézyoﬁg xiptd- H}methyl] 3

m&h'))xyrﬁetﬁ?f@-flﬂgth&m%lp%lr’nmmleib 996 6956( r7n7 |( r|'n|) 3}4:) 26-

6. 82 ﬁm&ﬂre(dfl{(ng) [(SY-148,3(Dihydid) benEXAMPiiExhaZ- yl)(lﬁ)hyl]-@(methyl-

*) - 3- drox phenyd; I peridin-|-ylnmethyl] 3-
pipgridin- b}.nm;hﬁp@ (1B4ane, @,ézmmqi,), gatrabuty omum bromlde (0.031 mg,

0. {5 hiraD e SH AT RS R el s Pt acgoorn

/ t
s T 2 YRS TR PYS ripeh pgs died drg i and the
miRTed %a@ﬁﬂ‘rdﬂ&b& é ﬁo%rﬁins Befft @ NAO], Watte bad EEOAc werd3&ddgd and the
21.50 mml) in ,7V-dinethylformam de (55 m) were
phades wesdseparated 251 dqueoBOphmse was exirasted-twig0Gt BtOA¢ Bndhcombined
The reaction m xture was cool ed dqown ter

orgf RigSHYATe Siaplhad Wiklp Waier A N CAn e Wgarrlayg?%e was dried

OHRE) SRR SR | o B RAS B EBNEL Sk AR LB fach

hﬁﬂﬁi&?grﬂﬂ@ Wi g%xdheﬁtdff%pﬁﬁé SRFE® AL R 5196 22msk of the title
washed five times with water and saturated sodi um
combburrrd de sol uti on The conbi ned organi ¢ phase was

dri g Na2SO4 iltered and eva orat edt o_dryness
o v T OINR (GGt H.%1 (61 5D bABOAHoms PEINMS- 4901133 1ED) d.56-1.64

(m gﬁfgﬁ)%:z.i% %ﬁ%ozgt-?( ?ﬁ%?‘*rﬁﬁ’ 9567264 4R, 3 1'3'2234}5’@?152H), 3.33

4. |
o 7 S A MBS TR  , 75 G

A m xture of
(S) BXANIPLE HIS1ot () Mot 3rblkydr)-fon2oidTaloxja-2-yDmethyl)-
3-di oxol ane (2.91 g, 10.85 mmol) and Anberlyst 15(r)
Plﬂerlfh@'3g$1}-l)he%éﬂh’a%| (30 M) were stirred for 5 d. The

T S SEpr A S TARER R ity sl
ber}fogl SZ]?I&XEB 2 3metRy1 B pigefidinti 1} -pheBfl ested (£634 B) 2. 24 nmol), cesium
carbonate (1.036 g, 3.18 mmol), palladium acetate (0.015, 0.068 mmol), (R)-(+)-2,2-
bis(diphenylphosphino)-1,1-binaphthyl (0.064 g, 0.102 mmol) and benzophenone imine
(0.457 ml, 2.73 mmol) in dry tetrahydrofuran (6 ml) was heated in a microwave reactor at
80 °C for 10 hours. The mixture was filtered and evaporated to dryness. The crude product
was purified by flash chromatography using a gradient of heptane and EtOAc as eluent. The
residue on evaporation was dissolved in dry methanol, sodium acetate (0.54 g, 6.55 mmol)
and hydroxylamine hydrochloride (0.36 g, 5.24 mmol) was added and the mixture was
stirred at room temperature for 1.5 h. The mixture was evaporated to dryness, dissolved in
EtOAc and washed with 1M Na,CO,. The organic layer was dried (Na,SO,), filtered and
evaporated to dryness. The crude product was purified by flash chromatography using
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4.25 (m IH, 6.58 - 6.60 (d, 2 H, 7.00 - 7.04 (tr,
I H). Methanesulfonic acid (

w0 289023366 di net hoxy- phenoxy) - 2- ni et hanesul f bnyPORYRD@SEN0090
| ester (/7?)-3-(2,6-Di nmethoxyphenoxy) propane-1, 2-di ol
(2.26 g, 9.90 nmol ) in dichloromethane (20 m) was
cooled to OC and stirred unde nit rogen at nosphere.
Triethyl amne (2.94 g, 29.00 nmol) was added in 15

gr:gﬂlé}}t o%@l’i@dagﬂ dlit%c s% eﬂt %1% | §eml %%f@ﬂe fitle (%ni'poﬁg%s c

ure was stirred at
for 'ﬁ NMRRCHCT @mhlaﬂ@(xﬁmﬂﬂ 04-88d (HMNRHS041.92 (m, 1H), 2.09-

solution (10 ) wer e added and the | ayers were
2. 26 r24t)edl 56-Qcglaim,d H) 23.66- ZVVQS(IIW@QI)EESth‘H (mmlH:),l—]StﬁB 07 (m, 1H),
sol ution and _saturated sod

10 m), t
3 Qe poag: SEN A 08 Tos i) 227 455 (AR BGH 658 (Peslall 6.61-6.65
t d t 3.08 f the titl
%3&5?@3‘9 R RTD. g 918 S8 e e
4.20 - 4.22 (m 2H), 3.85 (s, 6H), 4.56 - 4.60

é m5 g)@%qPéLdﬁ QO(? (ﬁ*&)@ {ﬁgt.sgllth 3-5)1ﬁ§‘drob5nil<ﬁ1 amlohhl)z-

yl)ldiiitlﬂﬂ]}ﬁpelhﬂim]!-@l}phenbl(oxalate
)-3-(2 di hydroxy henox nethanesulfonyloxxfropyl
est dp almtﬁdn@@m(ﬁooﬁig of G- (1-1(5)-1 (2 3-dihydrobenzo[1,4]dioxin-2-

D i S DRI 4T OB S ldth s st Pt 2
heété@s&h%eﬂ‘@@ %28%8&1&%%&2%% ?b'MﬁSPHHiﬁ nis{)‘é]rt)ﬁﬁgi%hol (25 ml)

at nosp ron tribromd M so

wad ia@Hddo PESERifacloe wad Scdtitred hd mHEahixtwa Svas deseld uptoldD 1G. M fter one
The m xture was strirred at +25 C for 4 h, and poured
howrstirsingiitevasfslovde Cqu@d 2] roamltem@ﬁ@tur(: a8 stiryed quetinight The mlxture

| ayer separ.ate g hase was r covered
waygbeled R ¢ BTGRP oty ook B PR ot Bietsdp el 176 & of
( Organi ¢ phase and di chl oronet hane extracts
tIICCilerélrEMrTgc)l ned and washed with water (15 m) and

sat iy AR (MBDDYN6AIT301. 82 ems PiTYt1.9372 0 8 gmB ), 3103€3.24 (m 3H),
conmbi ned organi ¢ phase was dried (Na2SO™4), filtered
3.38r14& (ra p BHAt 36H-8 G 3 dmy RHS 3. 9%4 §5 (w1, 2H3,3t.2p- éBZI(meIH) t'H8-4.83 (m,
ound. 1H DVEO): d 3.24 (s, 3H), 3.28 (s, 3H),
IHA:GT%672(11143%6%(4?-,91%15éH)’741.(66’ ) 2H), 5.14 - 5.19
(m IH, 6.31 - 6.33 (d, 2H), 6.67 - 6.71 (tr, IH),

) MR o AR RS T enypigesifinct yipechyil-23

dlhydro-benzo[l 4]dioxin-5-ol

(S)-4-((2,6-Dimethoxyphenoxy)methyl)-2,2-dimethyl-1,3-dioxolane

A mixture of 2,6-dimethoxyphenol (2.00 g, 12.97 mmol), (R)-(-)-2,2-dimethyl-1,3-
dioxalan-4-ylmethyl p-toluenesulfonate (3.72 g, 12.97 mmol) and NaH (60% dispersion in
mineral oil, 0.86 g, 21.50 mmol) in N, N-dimethylformamide (55 ml) were stirred at + 25°C
for 30 min, and at + 150°C for 4.5 h. The reaction mixture was cooled down, water (50 ml)
and diethyl ether (40 ml) were added and the layers were separated. Organic phase was
recovered and water layer was extracted twice with diethyl ether. Organic phase and diethyl
ether extracts were combined and washed five times with water and saturated sodium

chloride solution. The combined organic phase was dried (Na,SO,), filtered and evaporated
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ester A mxture of nethanesul fonic acid

(5)-3-(2, 6-di hydr oxy- phenoxy) - 2-
woredobanssul f onyl oxy- propyl ester (253 g, 7.10 PeDFIR0EMH0090

pot assi um carbonate (1.14 g, 8.30 mml) in acetone (30

m) was refluxed under nitrogen atnosphere for 3.5 h.

The reaction mixture was cool®d down, filtered and

evaporated to dryness. The crude product was purified

to%‘gf&k?{k %beg I%Q[ﬂ%né% Wshgo di chl or onet hane and

ents to grve 0.75 g of the title

co 3 A344 3.80)-.3.9b %383 (s, 6H
(m”"HED“?iRﬁ%@WW&nH&D,%? By . 15388 (s, o1,
4@ -35.05 (f, 4H),(dm2 2813 (61, BH),-4.42 65.48t(m, 1HY)6.5®-8S8((d, 2 H), 6.97 -

k&ﬁ Met hanesul fonic acid (
7.02@ hEhzy| oxy- 2 3 di hydr o- benzo [1, 4]d|0X|n 2-yl net hyl

ARl n SRR BT RA L %] i o n- 2.
yl ng\ %%itux%sqtf?&)ain g(ZQS Ql’me]th Héﬁ%%})m@ﬁﬁ%ﬁb (Iﬁﬁﬁfﬂﬁiq Z( Qio%olane

pot assi um car bonate (1. 14

(2. mmgl 10.8 5 661 AREAMBCrIEt )1 SBAS .606H) linuechadolde 0 nlilD Weﬁgﬁﬂred for 5 d.
at nosphere for 5 h. The crude product was crystallized
Themantupe waofilierod andevapetratedstogirmesoio gike2 g0 geofithe tide compound.

Zoqpsﬁﬁ]ﬁm(hﬁc'}%%é%q 3 %%(rpd%ﬁ) 8%7 }35'5,94} 3}1%61 (7 21D, 4.23 -
P sy S IR Il 050 0

3- [ Méthahesuffonic acid (8)-3-(2,6-dimethoxy-phenoxy)-2-methanesulfon ryloxy-
S) - 5- Benzyloxy 2, 3- dlhydro benzo[l, 4] di oxi n-2-yl met hy

pr)ppydlepterl di n- yI] phenol A m xture of hydrochl oride

salt o I 2*)-3-(piperidin-3-yl)-phenol (240 ng, 1.12
6&8@1@&1}%@%@95%@&1)@@ -2 diPM2e 6@ 9]0 MBIODEIR de

dlcﬁ%@% 'P& trv{??goﬁl 0 6‘%0 an, snrtfg'r%? urllllgérrrggogen atmosphere. Triethyl

ure

amlid (PANGS Qbfog%ﬁof}%ag aﬁ@(ﬁgqurﬂinom‘thanesulfomc acid chloride (2.61 g,
2, 3-di hydro-benzo[ |, 4] di oxi n-2-yl met hyl ester (390 ny,

21380 imotymas iadded, Ndd metdnyhﬁemmrd@l 4t 3 28°F fom3 haDibhthromethane
and stirred at + 130C for 3.5 h. The reaction m Xt ure

(20vad) anddI MANabYA, sokioar(19 zd) wpl)e agded @tdwshp aa/@ést wers sepasated.
RN R R R A (S e X T
soditinGhi10MdeRo RitiBY I(10 ml), dried (Na,SO,), filtered and evaporated to dryness to give
3.08 g of the title compound.

'H NMR (CDCL,): 6 3.10 (s, 3H), 3.18 (s, 3H), 4.20 — 4.22 (m, 2H), 3.85 (s, 6H),
4.56 — 4.60 (m, 1H), 4.66 — 4.69 (m, 1H), 5.14 —5.16 (m, 1H), 6.56 - 6.59 (d, 2 H), 7.01 -
7.05 (tr, 1H).

Methanesulfonic acid (§)-3-(2,6-dihydroxy-phenoxy)-2-methanesulfonyloxy-
propyl ester

Methanesulfonic acid (S)-3-(2,6-dimethoxy-phenoxy)-2-methanesulfonyloxy-propyl
ester (3.08 g, 8.00 mmol) in ) in dichloromethane (40 ml) was cooled to 0°C and stirred
under nitrogen atmosphere. Boron tribromide (1 M solution in dichloromethane, 18 ml, 18

mmol) was added in 15 min. The mixture was strirred at +25 °C for 4 h, and poured on
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acetate. Organic phase and ethyl acetate extracts were
conbi ned and washed five tinmes with water and

wag adognsized sodi um chl oride solution. The conbi PETFI2008/000090
organi ¢ phase was dried (Na2S™4), filtered and
evaporated to dryness. The crude product was purified
with flash chromat ography usﬁﬁg hept ane and et hyl
acetate as eluents to give 160 ng of the title

m&&%@ 8;12:?'%1& W&t?}% "%l) gaélg (ﬂe l%%?_rl)s v@e&é‘&ggmeéll %ga(ﬂc EI?ase was

rec%dl:red?anﬁ Jvaterdayet wabextBackdd t\@ce%lqth d@&hfAorhethand {15 n). Q3rganic phase
6 (d, IH, 4.02 - 4.06 (m IH, 4.31 - 4.34 (q,

antl H)th(#oﬁlathandextﬂac(srwerb Edmbimed @nd sashed)wittow4tsr €156mB 3and saturated

so&@mchloqdel@h(ttqn (1 gpq,l) Tgpe ggmbmpdg)qg?a?lpé plglpg\}/as( @;)1@(&6‘?3(280 ), filtered

and el ed b B 2530 GO S el v 1 -2, 3-dihy

3-]¢( d b
1, El](gl* oxXI n&jzl\%%/f)ﬁe#@ﬂg 9H?/p3§2r€|§3(s Bﬁéd;;% @gﬁgho:lm% g458 460 (m,

2H)D5.19 - 191 vgam)| H)26.d 1 pad. 3 3adi, 0, @6 Tablvaritr( 6@), 900 (s/8H).
ethyl acetate (10 ml) were stirred and hydrogenat ed
f or Methan@wfonizzarid Of)-Frhydrrxy-Wddlikydrochendod sl digairhgglmethyl
wWth ethyl acetate (10 ml), and evaporated to dryness.
estthe crude product was purified with flash

A R T S e ey

m&%@foilybdg(y]préﬁl estér §93 %”1_7 15)@2130% rarl]K@ Bﬂ)a,gsugrﬂ géﬂﬂﬂ_onit?%ls 14 g, 8.30

mrhol) iR defori2. (90 ml) @amﬂg'xied wrider nroged atmaspnae €at 3.9 hI)The reaction
3.97 - 4.02 IH), 4.32 - 4.39 2H) 34 -

miggre waggooled «g;g]vn, fg?egygl evpg:q)rgte@ _tcég}nry_nesg Wc qu)iuct was

puﬁgggg wFthQIasI? clgroina o'a'aphy using dlgm&r%n{e{l{ahe ar'fﬁ eth}EP%MDEEaS eluents to

give'd.74 g ofrdtiedionrpBeRg ol | . 4] di oxin-2-yl)methyl ]-3-(2-ne

t hoxy- phenyl)-pyrrolldlne (

) - | A NNRBDM SO -SB2 (3] BH)@]%B%X#J@BZmyIIM) relihandl (m, 2H), 4.47 -
i ?)-2,3-Di hydro-benzo[ |, 4] di oxi ne-2-car boxylic acid

|
P HAI35 56. 6b () 2%@ @us@ 65 e FDnOdR s, TER- (30 m ).

re?\'ﬂ\’ée”zeén?sgff% s (bR Ltsfiivdro tando Mol 3-vimett

estdps quenched with water and 1M NaOH. The mi xture was
titrated through Celite and evaporated to dryness.
Thi 3 @&terebfIncthanesulfonic acid (R)-5-hydroxy-2,3-dihydro-benzo[1,4]dioxin-2-

ylmethyl ester (0.6 g, 1.69 mmol), benzyl bromide (0.4 g, 2.30 mmol) and potassium
carbonate (1.14 g, 8.30 mmol) in acetone (30 ml) was refluxed under nitrogen atmosphere
for 5 h. The crude product was crystallized from 2-propanol to yield 8.8 mg of the pure title
compound.

'H NMR (CDCL,): 6 3.06 (s, 3H), 4.11 — 4.18 (m, 1H), 4.35 — 4.38 (dd, 1H), 4.43 —
4.46 (m, 2H), 4.47 — 4.49 (m, 1H), 5.12 (s, 1H), 6.54 - 6.56 (d, 2 H), 6.73 — 6.77 (tr, 1H),
7.30 — 7.44 (m, SH).

3-[(R*)-1-((S)-5-Benzyloxy-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-piperidin-

3-yl]-phenol
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of the title conmpound. 1H NWR (CDCl 3) : d 3.81-3.95

(m 2H), 4.09-4.16 (m IH, 4.24-4.32 (m 2H), 6.83-
W®2@3/0{33p0 4H) Tol uene-4-sul fonic acid ( PCT/F12008/000090

)-1-(2, 3-di hydro- benzo[ |, 4] di oxi n-2-yl ) et hyl ester

(S)-1-(2, 3-Di hydro-benzo[ |, 4] di oxi n-2-yl ) - met hanol

(24.1 nmmol, 4.0 g), triethyl&%ine (24.3 mol, 3.42 nl)

and DCM(50 m) were mxed and stirred on an icebath.

oSS R (2l 4, ol CaB8RE 1.12
mrﬁbfﬁ bnd 5@HHm BlicatbdnakNA N‘N@ﬁ@thﬂfbﬁné&ﬁﬁi@ (3 ml)'WerRlsBABd Gt + 120°C
phase was evaporated to dryness. The crude product was

undérgswbgeacitinosphife. T4 thisinix@arg atmigatred methhndsulNbiNa @id((R)-5-
m) for 10 mi nutes. Water (100 mi was added. The
bengyleonz 3 siividro-benanhl 4 iz rderethiyt este (@ me; hélémgala m:N N-

ed d t ed d El
oL 3 PSRBT YBEToa 5i° lpscion v
wag cgglggbd%gt\g%eld@g éﬁl? dnd Et@r?P&Ietate%d'ﬂg Wgw(e@@fa)ed afld ale‘lgyers were
seﬁhrzaéd Orgénit Phask Mas récodOred ahd water 1dyldy waﬁ eﬁﬁtcﬁ:d&ﬁm(dwuh ethyl
, 7.48 (d, 2H), 7.80 (d, 2H) I-[( ‘
ace)tatle @rgaﬁwmhhmeﬂmh aofthte 4>]&mqﬁs<wnnezsoy1b)rmétmgllvyasn,eq fverigmes with

phenyl ) rrolidine. To I fonjc_acid

wat(e%g patpeateg. sefiwyufléo %%Ttronﬁf BF 6% scmam Orepshoe wag dred

SRR i PPN Y SN i it

chiRdGRtRAgHY Usthg(heptafit hndVeth§l Abeth@dasaihebnieRtgeet 16D @g of the title

m crowave reactor at 120 C for 2.5 h. The reaction
conrrpordmﬂre was filtrated and the sol ution was absorbed on
silica. Flash chromato usi_ng a %radi ent of

heptANMR{ERCIAD &t i\/]é{)zé Yo y7bfmye Hb: 80 ¢1-93 (m, 1H),

2, 1%0'%@{‘%&%12;;]& %W‘;@g s Iifl 3?1862 84 E{ 14} 3 8306 (A LD, 4.02 -

4. O%F(Qn 1%) 933 B~ Q@4((gl 114), |2¥|)38 34 h ém 112? 5(2'91((5 l 1*1'12%6%-5676 8 @f, 2 1),
6. 66 76775(rﬁ43}¢);m TBH)6. 8]7(d|,4H7} ’20)4 emlsl (th, 3HJ, 226 7728 (fanSH).
| H EXAMPLE 109: é}_
) - | (D2-BRH-Ry(Arkdy eﬁzmhepnl])mlnsn@nzl-ylmqﬁhywb3]-d%1y920-

beqlfffféfdlgt h%%l D|t R)};Idz . bgﬁtzg%/l pi peridine -HO 2- [(9)-

1, 48 dh 8B of 3 X R*TBLAY)-5-vans RSB, 3 RIiRRId-BbizoPr, 4]dioxin-2-ylmethyl)-
piperidin-3-yl]-phenol (84 mg, 0.19 mmol) and palladium-on-carbon (60 mg) in ethyl
acetate (10 ml) were stirred and hydrogenated for 6 h. The reaction mixture was filtered and
washed with ethyl acetate (10 ml), and evaporated to dryness. The crude product was |
purified with flash chromatography using dichloromethane and methanol as eluents to give
65 mg of the title compound.

'H NMR (CDCl,): 8 1.40 — 1.49 (m, 1H), 1.76 — 1.77 (m, 1H), 1.90 — 1.93 (m, 1H),
2.13 -2.23 (m, 2H), 2.60 — 2.75 (m, 2H), 2.97 - 3.00 (d, 1H), 3.11 - 3.13 (d, 1H), 3.97 -
4.02 (m, 1H), 4.32 — 4.39 (m, 2H), 6.34 — 6.41 (d, 1 H), 6.50 — 6.52 (d, 1H), 6.67 — 6.72 (m,
5H), 6.77 - 6.79 (d, 1H), 7.15 - 7.19 (tr, 1H).

EXAMPLE 108: 1-[(S)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)methyl]-3-(2-
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yl met hoxy} - et hanol (15.56 mml, 5.0 g,) was di ssol ved
in DCM (30 m ) under nitrogen protection. 4 A

wondeowsar sieves were added. The m xture was BODFRO0SI000090
5 0C and stirred for 5 mnutes. D ethylam nosul fur
trifluoride (23.33 muol, 3.06 n1) was added. The
mxture was stirred at r.t fot¥ 4 h. 1M Na2CC3 (50 m)
was added. The phases wer e separated, the organic

lna%gg;fn%iﬂgpgg%ia to dryness. Flash chromatography

esired product. This crude product was

tr egeR e WLpinitd-Bhddd| @i .??igrezgyl hifoldr yness. The

title conpound was crystal 1.02 g) from

di et(Ry etlbﬁydrolbénbslb{m,ﬂﬂ)hﬁ@): :2-carBo9dic(asid (27 SHﬁmo]l 512 g) was
(s, 1.5H), 1.27-1. 39 r&140154§
dissolged m dny TZHﬂf (30 BDHA 1214 (73!1 rrm@pl( 2n16 gHyas glded. §1162191X(tme was

reffl;_hped |f$B ’;]-001&11%84&?91' iq:alng A}ae reiicté@n gva g&%@q "\_Is%h Water ang 1M
Nag)}gegh%éﬁgﬁ&% %ﬁ'{ate? tlir%uél? F?me’ang e@eﬁ')oraté@ togtfryﬁ&s. Biis gave43 g

of el titleZooBmpgduhy dr o- benzo[l 4] di oxi n-2-yl) net hyl ] - 3- ( 3-
quoronethoxy phenyl ) - plperldlne (

) - 2, BNMRYE@DCIDed 3 @[1+3.23 ¢n,o¥in4094.1¢ (m, 1H), 4.24-4.32 (m, 2H), 6.83-
*) - 3 3-fl uor onet hoxy- phenyl ) -
6%%(55 in-1-yl]-nmethanone

AL TRRARD i8R - 45 B3RS B S y)@ﬁ)mahy] ester

con I
D' hygc fl(io?ﬂ'iﬂ&dro fb]egidfm 1@X1MJ2' §1§Jr&*fﬁmar -hwsfo)4/0 phien
yl ) -pi peridin-1-yl]-methanone . 0. 623 g) and
tnéfRﬁI@n(e&Z@B minol, 3.42. IﬁI)ZmlﬂmIl\)I (ﬁ@nﬁ) wdtéenhxamalnd sterddudmean ice-

was seal ed. Acetonitril (5 ed. The reaction

bathar-Tolyeneatfoay! digride24.dmpel, ?‘i‘lq’-‘{’ g)/sal P&Mé Yombhyjas added dropwise.

T WA i e e o g R R o b g was

evé%ﬁ)’%%%ﬁy(d néi§0r1% c‘]i_’fld7 Sg}schsat a8 dfs@é‘m@d’ ﬂﬁ%;l%gﬁﬁrga%ate’d with 1

M Bab# & B f()lfTIO Abjutesd Watékr- (1@0 311) \(vm adﬂbﬂ The. dgjdedus46lution was
IH), 4.51-4.60 (m IH, 5.07-5,13 (m , . 5.73 (d,
extzaH)ed Gith §1GAggh¢ mgarmq)phasp Wap c(rted qnéq)eveporythi 1({ ryness Flash

Cmoﬁ@f%é{woﬁﬁg%g?@ﬂb?g@%e‘?ﬁ%’f éév”e 7268/ ogﬁierh\ém]redg prgguct
(i ")H M PBQ%.Z HH)“h@P%b?}_,;mt (1724 29 g?(ﬁqj‘ b%1-4.38

oronet phenyl’) -pl eridinl-"y anone
(mITR), 4. 4@04 A [mWES), 617556861 (mj 41), B3 (THHT R s0r(d) ng) to the

abo\ll-ei(S)-1-(2,3-Dihydro—benzo[1,4]dioxin-z-yl)methyl]-3-(2—methoxy—phenyl)-
pyrrolidine
Toluene-4-sulfonic acid (R)-1-(2,3-dihydro-benzo[1,4]dioxin-2-yl)methyl ester
(0.156 mmol), 3-(2-methoxyphenyl)pyrrolidine - HCI (1.55 mmol, 32 mg), K,CO; (0.342
mmol, 47 mg) and acetonitrile (1 ml) were mixed and heated in a microwave reactor at 120
C° for 2.5 h. The reaction mixture was filtrated and the solution was absorbed on silica.
Flash chromatography, using a gradient of heptane/EtOAc as eluent, gave 20 mg g of the

title compound.

'"H NMR (MeOD): 8 1.86-1.97 (m, 1H), 2.55-2.56 (m, 1H), 2.54-2.65 (m, 1H), 2.74-
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general procedure. Flash chromat ography gave the title

conpound. 1H NWR (CDAI3) : d 1.37-1.49 (m IH),
wa29/013388 (m 2H), 1.84-1.96 (m IH), 2.1 1- PCRER(08/000090

2H), 2.56-2.63 (m IH, 2.67-2.73 (m IH, 2.77-2.86

(m IH, 2.90-2.98 (m IH, 3.01-3.07 (m IH,

3.94-4.04 (m IH), 4.28-4.36 (¥ 2H), 5.71 (d, 2H),

6.78-7.04 (m 7H), 7.22-7.31 (m |H EXAMPLE 111:

289 é._%sé{g?%.@é’%fdb’&?ﬁ?lgi, %ﬁ@?@@pg&;g!éﬁw (eh; DAY, BY3LEDH (m, 1),

oxylic dci
4.37-4 37 3mDo Y, & 07-00 78] SHAIIOKR0(R; VHTEtdaYT 2o fmOK) Pyr I
ol i di ne-3-carboxylic acid nmethyl ester The ti tie
conmpound was prepared using 200 ng (1.21 mmol) of
2, 3-EXAYRIdD ¢ 02:(S)-1; [49)el1-63 31DiRy dntarbeerizrg [ lahfidiexinideylpmdthyl]-3-(2-
m (1.21 mml; of dinethy] itaconate according to the
flypreethnxymetlayl)-3unethyl-pipesiding B di nes described in J.

D, PN L B9 P
s S o, D50 AN D B

prakdtion34 @6mokeculir Sikles werd 4dded, THe Mifture3vakteodledGo 61C and stirred for

3H), 4.26 (dm IH), 4.34-~.38 (m IH), 6.78-6.86 (m
5 mi;l))l’_tes. Diethysaminosulil)ﬁlr trifluoride (23.3§ mmolz_g.% ml) was added.( The mixture

wig SHETRERRLION B D] B eiyP "B TaT Sddedof i HEHe U PRI the
orgh_gi)czy’ﬁ%_sé}v%@ gsfﬁggﬁ%?éd) toQ{r)"r}ﬁssa iF(l)%(slh rc]:?rzo_matography gave 1.04 g desired

benzo|

produlE i drude $r@udd Wak @lchi@dd MethIHCHFEADIX Yhd 6vapotdled®tdiydess. The title
ester in dry tetrahydrofuran (4 nmL.) was cooled to 00C

compaerd was erpgielhisedflt @ g)fcun digthyletherof | M

i OB PRADMTOE AT 6 Db 159 foobiM kbl ASre bl F6-1.54 (m
o PO AT L TRIRIE) A5 (A s, 0.3
4 T g A BT 410100

9.78\8,doy @6HY 10fF4 (nbtep.S¥cuum The resi due was di ssol ved
in 50 nL of water and the pH of the solution was

adjusted to 10 usi*n I 2 sol uti on e water
a3 ARE g s (Rt - Cofpin iarbamao s idfosb hrypmettyil-3-G-
SRS § PRSI S fARL ¢ Phases vere
(R)-2,3-Dihydro-benzo[1,4]dioxin-2-yl-[(R*)-3-(3-fluoromethoxy-phenyl)-

piperidin-1-yl|-methanone

Bromofluoromethane-pyridinium adduct (excess) was condensed in a vial. (R)-2,3-
Dihydro-benzo[ 1,4]dioxin-2-yl-[(R*)-3-(3-hydroxy-phenyl)-piperidin-1-yl]-methanone
(1.84 mmol, 0.623 g) and K,CO, (3.67 mmol, 0.507 mmol) were added and the tube was
sealed. Acetonitril (5 ml) was added. The reaction was stirred at 120 °C for 60 min. After
cooling, the mixture was evaporated to dryness, taken up in DCM and washed with water.
The organic phase was evaporated to dryness. 0.680 g of the title compound was obtained.

'H NMR (MeOD): § 1.75-1.98 (m, 3H), 2.63-2.93 (m, 2H), 3.14-3.28 (m, 2H), 4.11-
4.31 (m, 2H), 4.37-4.46 (m, 1H), 4.51-4.60 (m, 1H), 5.07-5.13 (m, 1H), 5.73 (d, 2H), 6.78-
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dried over anhydrous sodiumsulfate, filtered, and

evaporated to dryness. The crude product was purified
wygoogoiizen chr omat ogr aphy (silica gel, heptaneP@t/Rihos/000090

acetate, 7:3). 1H NWR (MeOD, ¢6363): 2.02-2.13 (m

2H), 2.61-3.12 (m 7H), 3. GSAS, 1.5H), 3.68 (s,

1.5H), 3.91 (dd, IH), 4.25". 3 (m 2H), 6.76-6.85 (m

4H) . EXAMPLE 112:

25 3- B roybenzo[ |, 4] di oxi n-2-yl nmet hyl ) - pyrroUdi n

7'(§ds(n§fl?—ﬁ’ ?eszgrllg? To a solution containing 130 ng (0. 45

mm|(R*}lﬁ-[tsg(lz(z%-ﬁilﬁw{)%dﬁﬁﬂﬂﬁ]Hioﬂxﬂ!l%bl)_lﬂetﬁyl]-3—(3-ﬂu0romethoxy—
yl met hyl ) - 5- oxo- pyrrolidine-3-carboxylic acid nethyl
pheayB+piperidiny tetrahydrofuran (4 nL) was added 68 ng (

1.79 rmollé_ O LiAlH4A. The reaction m xture was stirred .

at (Bbd3tiaikydiodhanzel lfddiopim2-pl-[(ZA 43 dtiuesemaethoxy-phenyl)-piperidin-

refl uxed f h. ter.the reacti ' re S
1-yorediriont Ahmishag Seuy a8 riFR Bl T ASaRERe tnapepbove
; j ' ugh celite
el pH R Il En S oy e e iR oo
Pur iIHIN¥IR (@Dd1y): 6 Ql37rM4S (oI, 0 hoanBy (rhs2H), ¢ B4de96 (m, 1H), 2.11-
triethylam ne/ethyl acetate, 1:99) afforded the title
2. 2o(mp AHo2.56-3.63NR, (L6 7-26/80m, 1 H), 287-2.836d 1y, Afl)4 2-40-2.98 (m, 1H),

5 G 07 it Bog4 1 o410, 38 8l g, 572 0P 895 e em. 7,

7 2% 31 7§H .85 (m 4H). EXAMPLE 113:
Z- P 133 -Di hydro-benzo[ |, 4] di oxi n-2-yl nmet hyl ) -pyrroli
di n-3- ylnmethoxy] -ethanol To a sol ution containing 50

My EXANPIID 1) 1:0F(2[3-Dilydochdny 6ot BRRER R lylhp thyDXpyrralidine-3-
yl met hyl ) - pyrrolidin-3-yl]-nmethanol in dichloronethane
cafHoxylimayid methyhestaf col d agqueous NaOH sol ution (50%

ww and 6 ng (0.02 nmmol ). o ert - | ammonj ym )
br o&r@é-%yéra-&awléﬂle gEn-Zry ?tgaﬁg-éwwwh# eyiagarboxylic
Lr for V h at 00C. After adding 28 nL (0. 19
ac'f‘rltrr%'fl’gh%'iojfl"c’t?rert-butyl bronpacetate the stirring was
contrinBeld ch@powhdwa pr Il%iéa usHP 6B .22 Gthbl) 002 3 dihydro-
water (10 nL) and dichl oronet hane (40 nL) was foll owed
betmo[ b #]dioiing-timethylantioe end 0.4 7 aidd{(1t.2 omaiol 16 duinethyt itacvoate

tenperature. The phases were separated, and theorganic
aCEKHSE IS DFRESHIG i MS@%M%@W%CQB@%@V; Qg hpm. 26 (1961)

.dr qus ,sodi um fate il L.er )
YIS TR S Ml 55 . Rty soc 12
IR thd @8 pMRGEUM and redi ssol ved in dry

tetrahydropuran (4 mL) and reduced with 15 ng (0. 40
o'l NWIR [(MAICHRL, 0665 5)g2 16R€2.831(m, i) 883uB 894m, AHY\3e32-Fltd (m,

crude product was purified q¥ col umm
2H), 3.66 (s, 1.5H), 3.74 (s, 1.5H), 3.76-3.96 (m, 3H), 4.26 (dm, 1H), 4.34-4.38 (m, 1H),

6.78—6.86 (m, 4H).
1-(2,3-Dihydro-benzo[1,4]dioxin-2-ylmethyl)-pyrrolidine-3-carboxylic acid
methyl ester
A solution containing 300 mg (1.03 mmol) of 1-(2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester in dry tetrahydrofuran (4 mL)
was cooled to 0°C under nitrogen. After adding 4 mL of 1M BH;-tetrahydrofuran solution
(4.12 mmol), the reaction mixture was allowed to warm to room temperature and it was

stirred for 5 h. Decomposition of the boron complexes was effected by addition of 3 mL of
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chr omat ogr aphy (silica gel,
nmet hanol /tri ethyl am ne/ ethyl acetate, 1:1:99). 1H NWR
W@ @o013386936) : 1.49-1.58 (m I|H), 1.93-2.00 (PCT/FEN(8/000090
2.42-2.90 (m 7H), 3.38-3.46 (m 2H), 3.51 (t, 2H)
3.65 (t, 2H), 3.91-3.96 (m IH), 4.26-4.32 (m 2H)
6.77- 6.85 (m 4H). EXAVPLE P&4:
I-(2 3-Di hydro benzo[ |, 4] di oxi n-2-yl met hyl ) - 3- et hyl py

m§% ?‘Bﬂf B](.Ifh?gf?l Mjﬁg}ll é}%ﬂgﬁ: toglog/gh% %f Sthe mlxt%re at 40°C for % h.

Teltrf\ﬁréd ﬁﬁ.\%rtwyr Vo feg[(J'ff & 93culm? The residue was dissolved in 50 mL of

|ne 3-carboxylic acid nethyl ester

watdt a6l Yhel 51 bﬁﬂtéd;bhi’hlcbh arus (@djuSteditd 1@using TRONEQ@solution. The water
nitrogen was added 0.3 nL (0.58 mmol) of 1ithium
phaljei waspxtrpgted wiitheetly? acetafe bk 36 inlp), apd the combined organic phases were

nESE{v%Pa%ﬁ SuE A ragule, SHterdd. 35 Sapoliied Giskias dig gude product
ag Dp{ Qor '@Mmg%r ?@&@gﬁ%@@ﬂ fe e/@tﬂgﬁ&eta@ 9.3).

ron’ m xture was

t emmur R160D, d6B63)Shionra. ng é WesSHY, @é1-8uednd, 9H), 368 (&he.5H),
reaction mas quenched with 1 m_ of saturat ed aqueous
3.68H4 .54y 131 @d, HAY 4t23e4 Bé(maly oofe6a8? (madHevapor at ed
off under vacuum Water (50 nL) was added and the pH

dj d.to 10 I'M
AW Teal 5 ot ocarbeisolt g igsipeg et gy yppiin-3-yl-

é@ nbi,ned organi c phases were dried over anhydrous
n1su|fate filtered, and evaporated to dryness,

d -
?rl\l/b (’[J%r&esg[éﬁ;%g%ﬁta%ﬁg 0 ﬁg CLL %[mdzlr) ?h % X@?Lﬂiﬁ@dlfbé-lﬁe% ,4]dioxin-2

yiRetBy1)-3-okb- IéyrrolidH)e,— -Ealﬁdxﬂntcb,md thpthyPesb8-i2 dBBte(rahyddddiran (4 mL)
3.17 (dd, 1H) (s 3.69 (s, 1.5H), 3.94

wag @d‘éﬁd a8 (k. ol %H’}le Fl;he reactigngnighure was stfgyed at room

ey W Tony 7 b suhip T esed fon? y ABERPTRsnp iy was

codlkd thioghﬂem?eﬁélrdre NEWRaGRncHEB iR it 2R 1 ‘NI I\f&‘@)lﬂ%@oﬁlﬁon was
no of 3-di hydr 0- benzo[ |, 4] di oxi n- 2-

filtytedrhioygl edite aid thelfilpyte mak ledapm?até’d twadrignesy) l?lmﬁa:aimh by column

met hyl ester with 20 ng (0,53 nmol) of Li Al H4 wa
chyoaratagranhy (sidich gels th@e@e@ﬂwl aeetatei 1529 azﬁi%iﬁéi the title compound.

SRR W, W R TR R
2.9 6%&2;%9 5}%9 8‘1@53 S?Eﬁl PHEE3 @h;@aﬁqm#m gm 6. 774 85 (m, 4H)

2.31
EXAMPLE 113: 2-[1-(2,3-Dihydro-benzo[1 4]d10xm-2-ylmethyl) pyrrolidin-3-

ylmethoxy]-ethanol

To a solution containing 50 mg (0.19 mmol) of [1-(2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-pyrrolidin-3-yl]-methanol in dichloromethane (1.5 mL), 1.5 mL of cold aqueous
NaOH-solution (50%, w/w) and 6 mg (0.02 mmol) of tert-butylammonium bromide were
added at 0°C. The reaction mixture was stirred for 'z h at 0°C. After adding 28 pL (0.19
mmol) of tert-butylbromoacetate the stirring was continued for 3 h at 10°C. Subsequent
addition of water (10 mL) and dichloromethane (40 mL) was followed by stirring the

mixture for additional 10 min at room temperature. The phases were separated, and the
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(dd, IH, 2.60-2.80 (m 5H), 3.36 (ABd, IH), 3.38 (AB
d 1H, 3.92 (dd, IH, 4.24-1.29 (m 2H), 6.73-6.84
W@ 200943390 EXAMPLE 116: PCT/F12008/000090
2-[1-(2, 3-D hydro-benzo[ |, 4] di oxi n-2-yl net hyl ) - 3- net hy
| pyrrolidin- 3-yl nmethoxy] -et&$nol 38 ng (0.14 mmol)
of
- (2, 3-di hydr o-benzo[ |, 4] di oxi n-2-yl met hyl ) - 3- net hyl p

or%%‘ﬁ@hhégb Qv%s ¥a llléd Wi g"%rl%H@@s (1 % 28%0f9, Widdover dnflldrous sodium

tert- butylbronnacetate usi ng the “sane

suffaeCRReted and edﬁﬁﬁ&tb@&ﬁﬁr&ﬂéss EResqrhée ﬁrbauct wWisdried @adérdngh vacuum
by col urm chromat ography (silica ge

antlredissoimedrin dey tetrilypidreforand# emlbbeqmem@ced with: 190ng {0.60 gamol) of
the desired internedi ate. redactl n of 30 % F

Life) ysing th@ [S8ME REASFHHEE a%l?@vm Hetwyaspugiig by column

cHiud ey ?Sﬂgaéﬁ*%ﬂfﬁn%%r. 5 B Bor

chr opaoG @ &tyn(éedsg)?q 9] 58 ki ﬁilhw%mz ne/#t WM? 2.42-2.90 (m, 7H),
acetate, 1:99) yielded the desire pure al coho 1H

3. NVR4(5 mom)n 31511@, AHS), 3 BBIXt, 2H) AX91-336 (trn] H)),H).26-8.325(d,.28D), 6.77—
|452 .34 (dd, IH, 2.64-2.79 (m 5H), 3.27 (AB d,

685H)m )32 (ABd IH), 3.52 (t, IH, 3.52 (t, IH), 3.66

(t 2H), 3.67 (t, IH), 3.93 (dd, IH), 4.25%.30 (m

21 3 eadfn B i G A et e
di A sol ut f 56
py?gd g n&ﬂ%}apﬂ%xfyﬁc%ﬁ}ﬁkthgfywt&“ ine A solution o g
[1- (1, eﬁso[ﬁhttmdroﬁtahﬁmg 80 mgld)(ﬂ%nml)%f)ll-(m dlljny()ro-benzo[l ,4]dioxin-2-
3-nmethyl -pyrrolidin-3-yl] -nethanol in 1.5
ylmetiwaﬂwpgflmpéncmyal aeid rtlféhrél QSteagdeé?ﬁaéwﬁrOrﬁgaB@ frgnl) at -

IR SN Chakn s A 0TI (e PR Sh B RRREY g2 0 M

solgﬁdglqﬂ)ge té]#e/tgtr dFFRlafR g@t{e@&lef) ofﬂeq\éﬁ‘é#loQYnﬂﬁl?@Wﬁ)@tlrred at -78°C

[ution ¢ al ni h

foi DHafi@ butzsguently D@KmAD Y058 meln of ddbmeihhine WheaddedCTheraction
mxture was allowed to warmto roomtenperature and
mixivee was allaweg tpaareda reem éeinpasatune gnd the styping waggentinued for 3h.

| ow dded d t h f t .of f
ThEEACHER 1 Bhenh g«%?r&ﬂf)?%ﬁ% b e AR e
tet‘ai drofix 5 exuf)%r QIO R h g@ﬂ#c\f‘@ gsgﬁm {y@s 8ddeB%nd the pH

I' anﬁy rous SO Ium su

wa@\édﬁl@fedtt@ 10 Using N MRS 0,PUh¢ (vated bhade vl eR@hdiedwith ethyl acetate (3 x
chromat ography (silica gel, ethyl acetate/heptane,

257I1)3 xnd/thelcdmdpined @ rghmsd Ivl”@despkmre d ly¢r aghydrous sodium sulfate,

filtered, and evaporated to dryness, and the residue was dried under high vacuum.

'"H NMR (MeOD, c6744): 1.34 (s, 3H), 1.64-1.71 (m, 1H), 2.37-2.44 (m, 1H), 2.51
(dd, 1H), 2.68-2.83 (m, 4H), 3.17 (dd, 1H), 3.68 (s, 1.5H), 3.69 (s, 1.5H), 3.94 (ddd, 1H),
4.24-4.29 (m, 2H), 6.76—6.85 (m, 4H).

EXAMPLE 115: [1-(2,3-Dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-methyl-
pyrrolidin-3-yl]-methanol

The reduction of 84 mg (0.28 mmol) of 1-(2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-3-methyl-pyrrolidine-3-carboxylic acid methyl ester with 20 mg (0.53 mmol) of



10

15

20

25

1H NVR (MeOD, ¢9843): 1.1 1 (s, 3H), 1.46-1.53 (m

IH), 1.69-1.76 (m IH), 2.34 (dd, IH), 2.55-2.74 (m
WGR)09/083396- 3. 23 (m 2H), 3.33 (s, 1.5H), 3.34 PGI/F12008/000090

1.5H), 3.93 (dd, IH), 4.2171.30 (m 2H), 6.78-6.84 (m

AH) . EXAMPLE 118: 3-[( )-1-((

)-7-Ni tro-2, 3-di hydro- benzo[ | 9%] di oxi n- 2-

yl met hyl ) - pi peridin-3-yl] -phenol (5)-2-[(

7 ey L L A ol 1 L

L e B o P G g T cich o
chfckratoSrapiyp(silicd -gel, Metivuad]/dlicB oA/ didhlctometbivfre, 11099 yielded the

Anhydr ous potassi um carbonate (15,5 mol, 2.1 g) was
desigdigpiranldoha@act i on ni xture was warnmed to 50C.

(2R).-(-)-glycidyl tosylate (13, 5 mwvl, 3.2 was
i oo e oREeses T DG - G bl 6k 1 B0-EB R, 110, 231
r t4 m xt.u e 0 fi.e

od g3 ZE0HE0 el 3B B ThREas FA B TnE B e b 2420
(o, b & B1le gihen, Waf)er | ayer was extracted tw ce with

ét'hyl "acetate.” The organi c phases were conbi ned and

washed twice with water and saturated sodi um chl ori de

sol BEXAMPITH 1 6xr23HinR(2:3-Philaydrovieenzdil,4 diokiNe2-30hethyl)-3-methyl-

filtered and evaporated to dryness. This gave 2.1 g of

pyrradidindrdmethaxylngthangl 3 ni xt ure of isoners (20/80).

Pur i fi ' ) [ 1i i- 3 d
e B (15 R TP AT s
APty e 5,y

usifg 1k {afhe proedure dsegcribd (fon exahlple M2 Haniratiéroby colamind

(/?)-7-nitro-2,3-di hydro-benzo[ |, 4] di oxi n-2-yl| met hgl )
chepsnasegraphyXsilica gel) trtlfydamipgtetny apHataieptang, dequ D ryielded the desired

B e POk b5 3l B it

fife . O, OB el |
me G A At SRR Y et Bl Ehledsa
Pufifidtibh By laal ehrotfatipraphssitita Q6L, tribbsy/lamintiette] desate, 1:99)

~allowed to warmto RT and stirred over night. IM
yidhledrtbedesirstIpurd aleohobl uti on (10 m) was added.

o o RO I TE SR, hCT shuhorgial A a8 ey 234 e
1@,6.549.5%%%“5&1@?33%&6 EABan ing @%Aﬁ?i gg)ggggy,qﬁ),tﬁsz (t, 1H), 3.66

r'yness. e produc
(t, SHY,SL.6H (ti By, 3o (A& IPH) 40264030 em2HMS} 697606.85 e, 4HY.| e

conpound.

=

EXAMPLE 117: 1-(2,3-Dihydro-benzo[1,4]}dioxin-2-ylmethyl)-3-
methoxymethyl-3-methyl-pyrrolidine

A solution of 56 mg (0.21 mmol) of [1-(2,3-Dihydro-benzo[1,4]dioxin-2-ylmethyl)-
3-methyl-pyrrolidin-3-yl]-methanol in 1.5 ml of tetrahydrofuran was added to a flask
containing 58 mg (2.40 mmol) of sodium hydride, previously washed with heptane under
argon. The reaction mixture was stirred at 60°C for 2 h, cooled to 0°C followed by dropwise
addition of a solution containing 16 pl (0.25 mmol) of iodomethane in tetrahydrofuran (0.5
ml). The reaction mixture was allowed to warm to room temperature and the stirring was

continued for 1% h. Water was slowly added and tetrahydrofuran was evaporated off and



10

15

20

25

IHNWR (CDC3) : d 3.1 1 (s, 3H), 4.19-4.24 (m 1H),

4.43-4.54 (m 4H), 6.69 (d, IH), 7.81-7.84 (m 2H).
WE@20000P3390 - ((S)-7-Ni tro-2, 3-di hydro-benzo[ | , 4] BCDKI2008200090

yl met hyl ) - pi peridin-3-yl]- phenol Methanesulfonic acid

(i?)-7-nitro-2, 3-di hydro-benzo[ |, 4] di oxi n-2-yl net hyl

ester (0.98 mol, 0.28 g) was’>i ssol ved in the mixture

of DM (2.8 ml) and acetonitrile (2.8 nl). NaHCO3

thd ﬁat%g was gﬁtﬁascrtéii) witiichloto eﬁé%gﬁﬂ ﬁilJn N THe X&I}xbmed organic

eno dr oC i de was ad m xt

phﬁ@g I\xléi‘@ﬂ’néﬁb\%f‘ eniBldiQs se8iki flfanafigered linddvh (Vi@féd%i dBMess.

The wat er phase was extracted twice wth et yl acetate
Pusifidatwasyechluvt bhratagrgraphy (ilicmgel, ehplrseatd/mptane, 7:13) yielded the
dryness gave 0.36 g of the crude product. Flash
degiridgma BEHXbEPer. usi ng heptane / Et OAc as el uent and

cry ) Ve, 8 th
prozﬁﬂMhl(ﬁﬁq@E{ c%% 3119{ L ,an ‘i%‘9 €96 (m, 1H), 2.34
1
(dleﬁ% 215% ? fémgl %F?)n 3, %3%3% Hg,f@o%j {A)Fni.sglabi’%i _?sog.%(ﬂgg?.% (dd,
1H)H).21-4. BBad. 238), 6.18—6.8) (mMHR (dd, IH), 4.94 (s, IH),
6.66-6.73 (m 2H), 6.80 (d, IH) 6.91-6.95 (m | H,
7.17 (t, !;% 7.75-7.78 (m 2H).As al ready nentioned
her & 118: Bel (BbAY 6Dt Nitsp- %% hydxo-benze] 4] dioxin-2-

i nt eresting. col pgi cal properties, nanmely they
yl‘B&‘{hW{)‘R‘%{ﬁ&“ﬁ%Wﬁ@’&“g& ectivity for the al pha2C

adr 2 1

o oA B R M Ol e A 3l R
beh&T1 4pnsﬁﬁrg.epl bel ow EXPERI MENT 1: Det erm nat| on of

al pha2A and al pha2C antagoni stic activity in vitro

Chi AdSitobenrstet, dimi (12 @H@)mb el Vﬁsamsylvled amgifydoMdd(15 ml).

w th human_al pha2A and al p ZC or rod pha2D
An,hg@rgﬁ B‘P@SS(% p@rgpgart@ 150§ mmﬂ Zbl SEVAT & %lr%actlon mixture was

wa%ﬁ;%c[ ggrc{d%;togﬁg X)e(ﬁ ORE2k &%@sﬁeﬁo DMF (2

ml} irﬁmiﬁe& Hﬁiﬂa \wsé Bt 4000BThe a8 GixGurdli héited & E00°0S for 2h. After
and mtochondrially targeted aequorin (Euroscreen,

cod?oeigghemjixtumr\eamdched with watex pret filtered. ThEhveaterdhy & was reEtracted
mai ntained at 37 Cina 5 %C>2 / 95 %air atrmsjg’V
twipp withethd aWéaté ‘B craiag Phasermpreombingdngyashed twice with water

ancﬁ%aﬁlﬁ'gﬁagﬁgél %%&Pde%ﬂ}uﬂo??@’& %r%aﬁ‘c\:/l PES d:l‘%g (’LI gs‘&) filtered and
evdpRRRd 0l ity BB/ g Byg{eqm%ﬂlpaumf &ea elth® OM8édners
(20/80). Purification was done by crystallizations (CHCI, and chlorobenzen) to give 0.6 g of

the title compound.

'"H NMR (DMSO0): 8 3.62-3.71 (m, 2H), 4.14-4.19 (m, 1H), 4.25-4.47 (m, 1H), 4.47-
4.50 (m, 1H), 5.13 (t, 1H), 7.10 (d, 1H), 7.12-7.78 (m, 2H).

Methanesulfonic acid (R)-7-nitro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl ester

(5)-2-[(R*)-3-(3-Hydroxy-phenyl)-piperidin-1-ylmethyl]-2,3-dihydro-
benzo[1,4]dioxin-5-o0l (2.84 mmol, 0.60g) was dissolved in dry dichloromethane.
Triethylamine (0.43 ml) was added and the mixture was cooled to 0°C. Methanesulfonyl
chloride (2.94 mmol, 0.34g) was added drop wise at 0°C. The mixture was allowed to warm

to RT and stirred over night. IM Hydrogen chloride solution (10 ml) was added. Water
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subcul tured twice weekly with 0.25 %trypsin and 1nM

EDTA. The subculture ratio was 1:5-1 :20. The growth
wore@ponm3was changed every 2 or 3 days. Al cel PCT/EI2D08/080090

reagents were from G bco. The day before the

experinment the cells were pl aééed i nto bl ack-wal | ed,

cl ear bottom 96-well plates at” a density of

30, 000- 45,000 cells/well. The growth medi um was
pha§RYELARRA HRe Gl BCWEAR] th GHR@lEtha¥dstwert BEmb@RY. The organic

conpounds and the FLIPR Cal cium 3 Assay reagent
phaddv ecedtratteDevithoester 46@, briuBAhd oapotathd at di$idesE: The daddproduct was

The test conpqundsﬁ&l(!%oncentrati ons in cells 100 pM -
putifiedly cstablization OF tp giver e s of the-tiderrgawornthsi st i ng

vt G OUEEIg ket es 4 15 Bttt adadl Y iy, G0

l}ggygg_?e% (;94":2@131 0 MNaOH). The osnolality was adj usted

oshol es with Gsnostat(r) OV 6020 osnonet er
( DI G- e q(Hei-Nitro-21R 8 dr6:Denzd[ U.4] didHiam-yIinldtRy ) pipddin-3-yl]-
in intracell'ular calciumwere monitored uSi ng
phleh&dXst at i on benchtop scanning fluoroneter with
intelz\grated fluid transfer workstation (Ml ecul ar

|
Dev M baneaaforisayd SRk aitkspp dyiey dieibizoiiesn Ardmethyl ester

O35 5h00 355 SELLIBD G She RPLLRON (2R RRE LELITRhe 2.5
NI ECHERER! Hinl3), BB gl %Ra)opi(lif,isai&aﬂ-3E§4Ef§hawh'y&aclﬁsﬁée7w§s added.
time point. The 1'T50 value tfor a given test” conpound

Theasixthed eadiafised 4o andlafe-coelspowater QB svas whdelh Theanged phase
from0.01 nMto 10 M In order to determ ne i
wag gkiaeserl Byive with el peetate pred washed wathewater anddiring; Evappoaion to

nM adr e i ne.or 200 nM noradrenpaline and the test
AT DG PG GEE PR ETEh RS dS, bfig hifhne / ErOAC as
: I fy. i cal f our
el ot SRENRTCIRDY ald B3 £ dokne MEREEPHRLE, (DU

dos& NeMRI(E€DATQr § €M &(m,i FH), ha2nuTdo@i, 23), poatiest (i, am), 2.16-
which results were obtained was three, 84 (4 * 7 * 3)

2. 28, 2HA?. 61 2R3 myBHYA- 833105 (op Ak 409 (do dH),riekpbAd ém, 1H), 4.42

@ A SRt eber i R I SRS -8 s Gt B TR, 10
7.7%”.?% Lr{h ?—?&QE ngeatd.g%en%ﬁecﬁqeréin @f{)re\f\ﬁlel coﬁ{bg%lo&i(g.fo%uela I show

pho ler sensitivity value was se

intBfeSiEPRath b Q5 6L Pﬁq)enadsmnwia tHenr Gk Bi®itfahQRtptdved BEISEtINE for the
val ue for each well was used in the cal cul ati ons.
alpBORT advenfiRPror snlstyphaBl/er anofnherned patescyiSaitl properties are

anal yzing the results. Fitting of the antagoni st
derjpusiiatedoBi embammacelagis! fsatar Hisd BHVR the froe Hil|

equation and the 1C50 values were fitted with

M CE?@EMWP ﬁ&gﬂmn%@ioh%f §l[ﬂf5§APAxﬂf alﬁhQZC antagonistic activity

in vitro

Chinese hamster ovary (CHO) cells stably transfected with human alpha2 A and
alpha2C or rodent alpha2D receptors (University of Turku, Finland) were cotransfected with
the expression vector pCEP-Gal6 (Molecular Devices, CA, USA) and CHO cells stably
transfected with human adrenergic alpha2?B receptors and mitochondrially targeted aequorin

Euroscreen, Belgium) were used in this experiment. The cells were maintained at 37 °C in
( , Belg p
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The results are shown in Table 1. , 1C50/ nM Conpound

Al pha2A Al pha2C Conpound of exanple 2 3780.6 L4
w@impowsg of exanple 12 374.1 19.6 Conpound of PEREIPISE00090

18 >10000 69.5 Conpound of exanple 29 4357.3 5.4

Compound of exanple 48 1470.4 4 Conpound of exanple

58 776.2 9.5 Conpound of exarr%?e 6 1 2874.0 2.4

Compound of exanple 63 2726.4 0.8 Conpound of exanple

9 0 f
+ £, 008 RO P Y 1408k

su%gleﬁéﬁtea with4 0GR 128 oM KPR H)O&@/l&ﬂﬁéhlﬁllik@ 130 pg/ml
ound of exanple 89 214 1.0 0.6 Conpound of exanpl e

st@ﬁtoﬁmih, 600y g/mifgohesicin amd W@(H&hﬂgrahwhhnz& The cells were
antagonlstlc

o i oAl 8 158w

ﬁ Ong'ﬁ,glgra é }u‘;% ?v?hsj A n%g %érg??ﬂglrhaﬁpzﬁ? é&?&ﬁ’t@l@é reagents were
fr AR RBNTRE lsy @éﬁ)ll’e\ﬂlé ¥xpehRnPiR eI wbﬂ%\iﬂzﬁ&d fito bRER-walled, clear
provi des corpounds for use as a medi cament. Conpounds
bottom s well platdsat b demdityarft3 0000 disg®8es/okllcondi t i ons
where an al pha2C antagonist is indicated to be useful
are al so provided. Furthernore, a nethod for th

t r edFEFRWBmMeiu yessempvedomndiths ells %%%I@ulafﬁe%wﬁhélmest
coglg)lt lgg(r%ga{na 61&6 glhszgﬁ;élatu?rg% A% W?Erﬁ%ljgse%t {“Mofeculgrr Bg\lllgees(,j CA, lEJSA) for1h
at 37 °C in dark. The test compounds (concentrations in cells 100 pM - 10 uM) were
dissolved in Probenecid-Ringer consisting of 150 mM NaCl, 3 mM KCl, 1.2 mM MgCl,, 1
mM CaCl,, 5 mM glucose, 20 mM HEPES and 2.5 mM probenecid (pH 7.4 adjusted with
1.0 M NaOH). The osmolarity was adjusted to 322 milliosmoles with Osmostat® OM-6020
osmometer (DIC Kyoto Daiichi Kagagu Co. Ltd, Japan). The changes in intracellular
calcium were monitored using FLEXstation benchtop scanning fluorometer with integrated
fluid transfer workstation (Molecular Devices, CA, USA) and displayed using SOF Tmax
PRO version 3.2 software. All experiments were performed at 37 °C. The test compounds
dissolved in Probenecid-Ringer were applied by FLEX station at 17 s time point. The IC;,
value for a given test compound was determined from dose-response curves, which ranged
from 0.01 nM to 10 uM. In order to determine antagonism, the cells were stimulated either
with 100 nM adrenaline or 200 nM noradrenaline and the test compounds were added to the
cells at least 5 min before the experiment. Typically, there were four replicates at each
concentration and seven different dose levels. For example, if the number of plates from
which results were obtained was three, 84 (4 * 7 * 3) wells were thus measured to construct
dose-response relationship. The samples were excited at 485 nm and emission was detected
at 525 nm with a 515 nm cut-off filter. Reading time was 60 s per well and the
photomultiplier sensitivity value was set to 15. The minimum fluorescence value subtracted

from the maximum value for each well was used in the calculations. SOFTmax PRO

version 3.2 software was used for analyzing the results. Fitting of the antagonist dose-



of at |east one conpound of formula I is adm nistered

to a mammal, e.g. human, in need of such treatnent.
wab@owssof the conpounds of formula I for thePCT/FI2008/000090

manuf acture of a nmedi canent for the treatnent of

di seases or conditions where an al pha2C antagonist is

i ndi cated to be useful is al s® provi ded. In one

enbodi ment of the invention the af orenenti oned di sease

reffonf¥ geaah{s' R A hﬁe@&uﬁ l Péq%gi%}{ é&d t'hé chg 3‘5&@& &re fitted

usef mental diso propa
w1&IW<§faelE’§iM6nfbﬁ%@u§ucﬁi 1§@§ﬁaPﬂﬁBr0933| on, SChl zophreni a,
attention deficit hyperactivity disor der
post-traumatic stress disorder, obsessi ve conpul si ve
di sdhdeesultTaersbowe iz Teladr one, bl ephar ospasm or ot her
focal dyst oni as, tenporal |obe epilepsy wth
- S

rehosts—Hanrt-hgdon
e‘ﬁﬁ Hat9R—o e
ala aga -'_.; ' a nf‘;'WA' hai r' S

C°HP‘§‘@ %fé"%‘?p il d cogni rrpal rment ; 1 r exanple, a
Coppppdet e¥iwlsrlder prop% ed by stress, rki nson's

cOdp@ease a di serde causs

g°’6‘P‘§‘é Qgxamp LESSi on, i zophreni a, af tention deficit

oﬁ 8 %?ﬁ“i? t'y di sor d%1704obsessi ve conpijl si ve di sorder
S1's di sea such as a nental disorder

ngPoun gate kg)? stressslzgjspr ession or schji zophreni a.

ColRERI £ exan%ﬁ iye exanp g 40f drug-induced psychoses
len Oun Je ex t pare not Jipited to, psychgsis caused by
Fgf dopamlg%gl c agents. Rgjresentative

g§m1 |sor der g3£aused by fluctyation of the

Cof]?o\(lgfgfe isee,;g hor non §5J,ncl ude, but arg not limted
Coth }l;)oumpgfgpﬂggggua syngppege and hot flagnes. The

Coﬁgoqp@&lggﬁl Rfsot he i nvenypon can be admypi stered, for
Coﬁé%m)gfgm@[étggr ally, tppkcally or parengerally by means

Tab%d 1. AlphadA il MPSE bdidsaiisat RaV AbHem useful—for said
dm ni stration and conprising at |east one active

a
n?ound of formula | in pharmaceutically acceptable
and/revive effecieotile gpmpoynsig of Femugil can pe dererséngted vath the

acce t abl e

t ts k
rfraeneear ekt amate B PI02BR6n phar maceut cal

formulations is known in the art. The therapeutic dose
to be given to a subject in need of the treatment wl|
var yhél s&ﬁfty&hﬁg 0P forfrifs CRRIShAE] 41 gd@lI¥kiB la&iiaFyE The pRSent
speci es, age and the sex of the subject being

invenéat thds ptdvedes @pmpoundarforcusecs hinnelidaeianyg Gangaueds forsse in the

well as the route_and net hod o
treatment of diseases or conditions where an alpha2C antagonist is indicated to be useful are

also provided. Furthermore, a method for the treatment of diseases or conditions where an
alpha2C antagonist is indicated to be useful is provided. In said method an effective amount
of at least one compound of formula I is administered to a mammal, e.g. human, in need of
such treatment. The use of the compounds of formula I for the manufacture of a medicament

for the treatment of diseases or conditions where an alpha2C antagonist is indicated to be

useful is also provided.

In one embodiment of the invention the aforementioned disease or condition where

an alpha2C antagonist is indicated to be useful is a mental disorder propagated by stress,
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of adm nistration, and is easily determ ned by a

person skilled in the art. Accordingly, the typica
wolowagesspor oral administration is from 10 ng/ RGI/FROEBE0O0090

ng/ kg per day and for parenteral adm nistration froml

ng/ kg to 10 ng/ kg for an adult mammal . The conpounds

of the invention are given t % he subj ect as such or

in conmbination with one or nore other active

Parl?ﬁsro%dg (flﬁéa& dg &161{] sl:ﬁ §oe&¥3€hl§ %%Iﬁ’t?]dg dde?i%lt '&géﬁ&?\'lgf disorder,

eactive |ngre nts co In a
pOSIOTRISACIsBBss RERAGT ot Al NIV EBSEYdEr, TBlirette’s syndrome,
exci pi ents. Suitable pharmaceutical excipients include
blephanospdsirosradther fosd dyemtiagitenpsrakblote Eplepsy with geychiods, a drug-
such as fillers, binders, disintegrating agents

induged pevshesis, Himtipgions dispape, ReHsardey caged bF ﬂueﬂamlgm pf tedevels of
se it Sonl R R n s apss RGPSy §birmn for
exhifpiEBa Hl%hﬁgdlg&ggi?;ﬂ]gga 'f%_l?_i‘r’]ﬁé' R P H&ﬁ%h%@imeaseb d’eprfessmn

mahufacturi ng dosage forms can

scii¥@hpdia, attadtl ot deficl a perherduityglisuridreshsessinap@sipulsivesisorder or
ermul si ons, suspensions or solutions. Depending on the

Alghgimer’ odiseases sucls as aticotal disdrdenprogagasesd by steasmdepiegsion or
ann¥%t of the active ingredient in a formulation can

sc ety vary between 0.01 % and 100 % by wei ght. A
person skilled in the art will appreciate that the

e nbﬁgkfé?&ttactng%§% Bf%?gf HRJ -1H Ebeé %@%dh%?éshﬁau&a Buffre not hmlted to,

ed wthou epart| ron1t e I nventive concept
psythsik 8aRkes i thidid use bt do;&d’rﬁméﬂgﬁmgéﬁté erstands that the
invention is not limted to the particul ar enbodi nents
di scl osed but is intended to al so cover nodifications
of Rnpreeqmsr}'p@mmleﬁ hﬁﬂlsaﬁdéfs\maﬂi’r?ﬂrb}’tfh@“@@@% ef the leveds of sex

i nvent i AINB ound in X
hop@t@é Rs:i)ltqﬁ utére f prfmiegs & }'(ET%aﬁdolg\A}gfas €s.
single bond; Rl |s |ndependently at each occurrence,

hydlrpﬁx mﬁﬁnd%)ﬂehﬂvenu(){;caﬂiﬁa AdrkidiYored) 3b:108@Mpld) 3hRf Ay,
? phenyl (Cr C6) al koxy, (C,-C6)al koxy- (C=O) -

toﬁ&d.llyl‘d@arehld?allymym%m rof diny pharfiafaiticyl famulaticn us{eﬁultfouga;ld
R2 is, independently at each occurrence, Hor R3 is,
admindwréinn end FYMpisiagatlcest o0 adtvecompownd ¢idormelp djiny | -

pharmaceutically acceptable and effective amounts together with pharmaceutically

acceptable diluents, carriers and/or excipients known in the art. The manufacture of such

pharmaceutical formulations is known in the art.

The therapeutic dose to be given to a subject in need of the treatment will vary
depending on the compound being administered, the species, the age and the sex of the
subject being treated, the particular condition being treated, as well as the route and method
of administration, and is easily determined by a person skilled in the art. Accordingly, the
typical dosage for oral administration is from 10 ng/kg to 100 mg/kg per day and for

parenteral administration from 1 ng/kg to 10 mg/kg for an adult mammal.

The compounds of the invention are given to the subject as such or in combination

with one or more other active ingredients, each in its own composition or some or all of the
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R4 is, independently at each occurrence, H, hydroxy,

(C -Cral kyl, (C2- Co6)al kenyl, hydroxy(C, -C 6)alkyl,
whg@wox3gC2- C6) al kenyl , (C, -C6)al koxy(C, - C6) aP&y/FI2008/000090

(C2- C6) al kenyl oxy(C r C6)al kyl, (C, -C6)al kyl-(C=0) -,

(C, -Co6)al koxy- (C=0O -, hydroxy(C r C6)al koxy(Cr

C6) al kyl or (Ci1-C6)al koxy(C, L 6) al koxy(C, - C6)al kyl;

or R4 and R4 both attached to the sane carbon ring

ac?fqé){Hg['é?ﬁéHts éogl%ﬁh%?ﬁl avgilﬁ%_t:é}ﬁp&sqﬁcgp 'an&/bpgnéb%gﬁhtaﬁné(@%{lﬁ&l

are att roup; R
exbl‘;f)fﬁn@s?( Buitable Plardfadediealadxcpidieslintida db@eanbndBruzed exdipignts and
atons forma bond between the carbon ring atons to
fomumiletiort didy, sacteasdfilaas hauiersRBisingeguhtarg/dgentsslubsitants; selvents, gel
substituted W|th 1 or 2 substltuent(s) R9; R7 is H,
fornging @ggrs. eyulsi hgrg, stabylizers, eelpéankw /qrareseBPEN kXY ( C, - C
6) al kyl or (Cl- C6)al koxy-(C=0-; or R4 and R7

attagh %9?%8&%1 o?%?élhv&ﬁ{o e fotn'ﬁq%?é it cLo% yé‘é ﬁngé’ﬂﬂng commonly

b tween tRecarbon i ng
%ﬁ%@aceﬁ&:a’l ﬁlaﬁﬂﬁﬁtﬁi‘iﬂg rr{e@lo'dgi])lﬁ:I doshge fofs %1) W, K&t ikhmple,
Q MNal koxy, hal ogen, hydroxy(C, - C6)al kyl,
taH1ab Lafapsul €6 pernkilek, suppabitoriyy, Erulstoms| suspsrisjons or solutlons Dependmg
droxy(C, - C6) al koxy, hal o(C, -C 6) al koxy, ?hen yl(
ong QTS ade’r@ms@;@(m qu)gw @lem forme )ylpe qunt of the actlve 1ngred1ent ina

foreg oty (R vy B %%wﬁ%%‘?i@%{by(&%%) Ak

(C - C6)a| kyI S-, (O CB)alkyl-(CO-0, (Ci-
C6) al }kéﬂ‘)or{ Senfda i art (8 Aprddiate vl ﬂ@%fnﬁo@'ﬁ@nté Hesclbed in this
6) al Koxy, hydroxy-(C=0) - (Cl-C6)al koxy(Cl-C6)al kyl,
applichtiGib pa k@md(ﬁ'éﬁ@)ltl(oﬁt dep@Birgl fkax yi{e«GnvE&Bivalckytept. A person skilled

_ &‘%-CG)a]IgIE%I-S-(Cl- ).al kyl,
in theartoalsy ctAnals khat 11‘5 1{1@_[11193 yanqtyimitedcte the particular embodiments

disc: fa%l?tgg &'g%ﬂd%_%%ﬂg C((V(Si gr@}fgﬁabo?s gtl tEﬁi embodiments that are within the
sclBARUHORYE(ER0) - (L )l kyl -5 (C 1 06 al ky!,
1- C6) al kyl -S- (Cl1- C6) al koxy(Cl- C6)al kyl ,

hydr oxy(C, - C6) al kyl -S- (C1-C6) al koxy(Cl- 06) al kyl, (Cr

C6) al koxy(Cr C al kyl -S- C al koxy C al kyl,

(C -C6)al kyl -(0O=S=0 -(C ©6)al kyl,

hydr oxy( Cl- C6) al kyl - (O=S=0) - (C1- C6) al kyl

(Cl- C6) al koxy( Cl-Co6) al kyl -
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(C=S=0 - (C, -06)al kyl,
(C, -C6)al kyl -(O=S=0) - (C1-C6) al koxy(Cl-Co6) al kyl,

W @p0x330C PCT/F12008/000090

1- G6) al kyl - (O=S=0) - (C1- C6) al koxy(C1-C6)al kyl, (Cr
C6) al koxy(Cr

C6) al kyl - (0=S=0) - (C1- C6) al kot C1- c6) al kyl, (Cr
C6) al kyl -O (O=S=0 - (Cr ©6) al kyl,

hy dregxyfgg- C6) al kyl - O- (O=S=0) - (C 1-C6) al kyl ,

(C -%a yl-(0O=S=0) - O (C C6)al kyl,

hydr oxy(C, - C6) al kyl - (O=S=0)-O(C r C6)al kyl, (Cr
(6) al kxlcompCrtréd) folinlkQ) - (O C6) al kyl, hydroxy(C
1- C6) al koxy(C1- C6) al kyl, (C1-

C6) al koxy( Cl- C6) al koxyL,R, 8)R4 kyl ,

hal o( C1- C6) al koxy( C1- I kyl/ CN, NCO2, (R10)2N-,
(RLO)2N-(Cr C¥ 0 (C=0) -,

(R10)20\g§(@i (C Z ©6)al kyl ,
(RI0)2 1() —Q.- (d .S (&-@ 6)al kyl
( RL0) 2N- ( C=0) ) al kyt - XxXESkO) (O 6) al kyl ,

carboxy, Rl 1-(0=S=0) -, Rl 1- (OO -O or (Cr

C6) al koxy-(Cr C6)al koxy; or R4 and R8 attached to
adj acewhereiar bon ring atons form together with the
carbon ring atons to which they are attached, a

condens étCHheRy) oG Rg)Reer ei n” sai d phenyl ring is
unsubsj} it r substjtuted with 1 or 2

subst i {féﬁ{:@gazﬂégrc%mflgftﬁebﬁgﬁ’dent 'y being hydroxy,
(C, - d B r - -

C6) a%lﬁ%’ﬁglli?(e %@%nﬂ ) alaiyl , I(Irémé’g"all@l%i@\ g%"g?)ﬁlyl/(yl,’ (Cr-Coalkoxy,
(C, - Chiabdgey) hal (EQC)atiyl( flibnyl(6)-€l)kidryy, (CrO))alkoay-(R40)-, CN,

and R8 attached to adj acent carbon ring atons form
t oget Q. WHmnmMoRe- erfitfanCorlkylagingner catoxhii ch t hey are

d, . 5 6 d
(s at Urdbd NPT o e ontrBR et bl el “or 6
menberseds SaldeAl Ry o ettt BRIGLOsyRIEC 1T ng

containming 1 or 2 heteroaton(s) sel ected”from N,

and S,R)ikdnhédpendaitly at asdhawyedrére 0, hyaiexyo 09,6C))alkyl, 60,-
is unsubstituted or substituted with 1 or 2

subst i Gakenyd fhydeesti (¢ indoplkii Bydoyy GeiCalplivepsl 6%y Coalkoxy(C, -

(C -Ce)alkyl @ | koxy d y = al ky
ha o otk gaatkfosi ekt RYE g RN iG Coatkoxy-
C6) al ko ChlAroxydtc EX¥fafiy[r (COIC, WRxyAE -Bhalkoxy(C, -
and R8 f 0|)r’n ﬂrggg{(ﬁ;réﬁ}?h}ft he e T bar i ﬁggfatxggwé't oZ)a oxy(Cy
whi ch ¢ /paiylare attached, a 5 or 6 nenbered saturated
carbocyclic ring or a 5 or 6 nenbered saturated '
het er o yaland Ry both attehed tithgysamemartpnhratzerteratfomt.dpgether with the
sel ethgr oﬁlrn%rg alt\lc’)m(t)(’) w%?c% ﬁ?éy are attached, a -(C=0)- group;
R is H or hydroxy;
or R, and R, attached to adjacent carbon ring atoms form a bond between the
carbon ring atoms to which they are attached;
R is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Ry;
R, is H, (C,-Cy)alkyl, hydroxy(C,-C¢)alkyl, (C,-Cy)alkoxy(C,-C¢)alkyl or (C,-
Cyalkoxy-(C=0)-;

or R, and R, attached to adjacent carbon ring atoms form a bond between the
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wherei n said carbocyclic or heterocyclic ring is
unsubstituted or substituted with 1 or 2

wanpsviigent (s) each independently being hydr oRGT/FR@8/000090

-C6) al kyl or oxo; RO is, independently at each
occurrence, hydroxy, (CI CB)aIkyI (C2- C6) al kenyl, (Cr
C6) al koxy, hal ogen, hydroxy(é 2C 6)al kyl, halo(C, -C
6) al kyl , hydroxy(C2- C6)al kenyl hydroxy(C C

6) al k Cr CB)alk

()c{il X té?rﬂg%%@“ g"g’)ﬂgéh@fyarf%gg%?gl cenyl éi‘ﬂ%fy

C8) al k !

(03 aos})ué\ i I?g%/ oo@dclzk}?qé%% Ralkéfayi ((@@)cqja z Ka%g@h hydroxy(C,-

kyl
(C1- GBA)allkky halo( ey o) dkyl, byzlromﬁam@mke(n@;@yd@xy@ C,)alkoxy,
1- 06) al k C6) al ko

ny ;Jlgloi@ﬁl%/@:@ Ya?lr@‘?«:y;yn%%&ﬂz vl akoxy 1 -Coalkyl, (Coe

(< AN Coa R PGB A oy C0)-
06) o i}éﬂ&b&y@%&@)@biﬂm}é@ égﬁﬁ}laék{%) )Qlerl (c 0)-0-, (C,-

(Cl OGOIQMKW(}G:(@@(C( -C)alkyh)igidkoxty- (S=(CII~(!D @)aﬂidwl hydroxy-(C=0)-

(C -06)al k - C6) al koxy(C 1-Co) al
i o e ) SR (G @Q)ﬂéipkba@f@) {E-epalka(C-Coaliyl,

(5 RS F PG IR S

(1;6)02” ﬁ% %@ge@@}g&% (% @, Z‘Jﬂ%&% (C, (N B E=C alkyl, (-

(CL- Cophlkity (SO, cc&mylcm@ll BOAY(C - CRMRYKSI(C,-Calkoxy(C, -
hydr ox Co6) al ky O -

1- 06|) aCRadkyle mdroxy(éld@)alky(l@ic@ -Cyalkoxy(C,-Ce)alkyl, (C,-Ce)alkoxy(C,-
T L) b ey ke €Tty GGl PoSsOp CEpalkyl
2 G TRl

S o O o ST pCbkay (. Caali

C@) ?lggwgﬂ?)((el( %?)ﬂmykgaﬁ:) kS O)( (C(:J1 %)aalkoxky(? -Cy)alkyl, (C,-Cy)alkoxy(C,-
e o o BEy AOSFFDRETC B ek (eCoIO4Q-5=0)-(C;-
ggi_oog @f@]}@@f gio{(&( o @?)qz@i&@ c, é'%ll%}l 0 -C,)alkyl-(0=8=0)-

g%gg %?@rk? llyg%kg (kkg(::aaﬁ O@ng)ﬁ)éad)lé@gcaalkyl (C,-Cy)alkyl-

car boxp= SRDHN(BQH@G)%)aHﬂyl Fl%l!dﬂm(y@i?ﬁ@)leY(CeCs)ﬂﬂtyhr(@l
RO attached to adjacent carbon ri at ons
Foget HosalkahCe Rk BaRE A AN o R gkl €N, NO,

attachgdy N, GONIETE LRSI, SN@=G)-, (R ) N-(C=0)-(C,-Co)alkoxy(C,-
Cyalkyl, (R,o),N-(C=0)-(C,-Cy)alkyl-S-(C,-C¢)alkyl, (R,,),N-(C=0)-(C,-
Cy)alkyl-(0=S=0)-(C,-Cy)alkyl, carboxy, R,;-(0=S=0)-, R,;-(0=S=0)-O- or
(C,-Cyalkoxy-(C,-Cs)alkoxy;
or R, and R, attached to adjacent carbon ring atoms form, together with the
carbon ring atoms to which they are attached, a condensed phenyl ring, wherein
said phenyl ring is unsubstituted or substituted with 1 or 2 substituent(s) each

independently being hydroxy, (C,-Cy)alkyl, (C,-C¢)alkoxy, hydroxy(C,-Cs)alkyl,
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condensed 5 or 6 nmenbered unsaturated carbocyclic ring
or a condensed 5 or 6 nenbered unsat urated

whedoenasyec! i c ring containing 1 or 2 heter oat oP¢EFI2008/000090

selected fromO and S, wherein said phenyl,
carbocyclic or heterocyclic ring is unsubstituted or
substituted with 1 or 2 subsﬂp§uent(s) each

i ndependent |y bei ng hydroxy, (C,-C6)alkyl,

(G ool BN SRl 61 e o SpR e

C6) al keyube=@=0)-R10 is, independently at each
occurrence, H, (C C6)al kyl, hydroxy(C,-C 6)al kyl, (Cr

" C6) al kgl R (aBdB);-attachedto adjanSc@pon riRg atbmssform, together with the

i ndependent |y at each_occurrence, hydroxy, (g}C?aIkyI

( C1- CoyaabaTTHRg atpms &9 whichdhey arg pttaghe ndgpse S mémbered
Co)alkylamno: mis O, 1l.or 2° and n is,1 or-2..0r

ohar maRRaReRar Pt edbP CirPesy b cofishsfla frgflentbered

wi th the, DEev §8Sniriel hilfcFammEGD n'ta?m'ﬁgtl dr2ARterbatbmg(s)
-butyl -2, 3- di hydrobenzo[ 1] 4]dioxin-2-yI'nethyl)-3

, 5- di netdeydd-fomp Y, iQJiané S, Whéréint said eabbicytlic or heterocyclic ring is

2, 3-di hydr obenzol ) ) ) ) )

1, 4] di wnstbstitutod pesubstitutedl witlyl ee2 sybstigieg(s) etich éndependently being
1-T1-{1-tertbutyl-

2. 5 0\ B st 7 oD Akoxy, ydionp(f TCaalkylyhilg(GiyF etk

pi perigh I 3 3 {C=0O)- (C.- (C=0)- )
P o o G ST (6P (GO GrColpleoxy-(C=0)- r oxes

, 5- di ngtRyand IR, @i, db Fether Ivith/the carBoi Yihg atom to which they are attached,
2, 3-di hydr obenzo[ |

, 4] di ox} ar @meimberddydajur@ed catbosychy ringope Siagiorregmbered saturated
1-{b-tertbutyl -, .

2, 3- di MkaPOISERFIBE Icontpming ] At 2 heternatam(s) sehectedfrop My apd S,
iperi' | =-d7- . .. . . .
Dt yi VBin o e hetiropvels Hns S iy g7 subofpted wit
| - pi per bk Adstituehtls) dach RdEpEndentl Bk Bd6BNZ0[-Calkyl ;

1, 4] di oxi n- 2-3I ﬁet??yl (): 3- rr%atnhylt%i prggrq%i ﬁ}g{mlE [ .fl)-a 8’6(-)r0xo

- but yIRIs,3ndkpeypdintilyen zadhl qcdimi¢rnmx, ydpoxyl, §C e€PHglkyL, 8CHCalkenyl,
met hyl - pi peridine, |-(2,3-di hydrobenzo

, 4] di dg?@nlmxmmqm byqfew(&%/ﬁ)aﬁcyégphggyﬁs}g@&,i hydroxy(C,-

nmet hyl er

= (2 LRI IRE(C Goakes halo Gy Gapksry Phem(C ko, (Cr
i di ne- i i(@,-0Balkehyl8R$(€Y -Cy)alkyl, (C,-C/)alkyl-(C=0)-, (C,-
|- (2, 3@%?%’%?%&??%?3(% gl?)tgxi e 2’-%{/(| rr-é(\:t%?yl% (IC Cf,) asl%-(c O (€
t et r ahyglbexyy(CG=dd)Re C3- palkaooyy(I0FO) 4 €1 -6, Jatktyl\(IC - €5 )adkeyl-S-, (C,-

| -(2,3- dihydrobenzo[1 4]di9xtp-%-ylq?thYI)-4-hyd[o§y-_ )

1, 2. 5 @l EReArQ fyr i dplkul-62=0)-02(C,-Coalkyl, hydroxy-(C=0)-(C,
C,)alkoxy, hydroxy-(C=0)-(C,-C¢)alkoxy(C,-Cy)alkyl, (C,-C¢)alkoxy-(C=0)-
(C,-Cyalkoxy(C,-Cg)alkyl, (C,-Cy)alkyl-S-(C,-C¢)alkyl, hydroxy(C,-Cy)alkyl-S-
(C,-Cy)alkyl, (C,-Cy)alkoxy(C,-C¢)alkyl-S-(C,-Cy)alkyl, (C,-Cy)alkyl-(C=0)-S-
(C,-Cyalkyl, (C,-Cs)alkoxy-(C=0)-(C,-Cy)alkyl-S-(C,-C¢)alkyl, (C,-Cg)alkyl-S-
(C,-Cyalkoxy(C,-Cg)alkyl, hydroxy(C,-Cy)alkyl-S-(C,-C)alkoxy(C,-Cy)alkyl,
(C,-Cy)alkoxy(C,-Cy)alkyl-S-(C,-Cs)alkoxy(C,-Cyalkyl, (C,-Cs)alkyl-(O=S=0)-
(C,-Cy)alkyl, hydroxy(C,-Cy)alkyl-(O=S=0)-(C,-C¢)alkyl, (C,-C¢)alkoxy(C,-
Cy)alkyl-(0=S8=0)-(C,-Cy)alkyl, (C,-Cy)alkyl-(0=S=0)-(C,-C,)alkoxy(C,-
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carboxylic acid nethyl ester,
2- (2, 3-di hydrobenzo[ | , 4] di oxi n-2-yl net hyl ) -6, 7-

walzosenisay - 1- net hyl -1, 2, 3 , 4-t et rahydr o-i soqui PGI/FI2e08/000090

2-(2,3 -

di hydr obenzol[ |, 4] di oxi n-2-yl nmet hyl ) - 6, 7- di met hoxy-1, 2
3, 4-t et r ahydr oi soqui nol i ne, 104

2- (2, 3-di hydrobenzo[ |, 4] di oxi n-2-ylmethyl)-1, 2, 3, 4-tet

r ahydrel)glggp h?(ﬁjo%i@ Q[g)aﬂi?ﬁ %O?Lsdb'j)(ér QG)QE&KQ(H -Cy)alkyl, (C;-

, 4] di oXf
trifl | - i -
ri flughasiyiy! og}aﬂ?&m syoy-ot ) dg)mﬁ?)[;%(ch%}ag{@qg}@&)alkyl -0

accordlng to clam wher el n

Conpot(m#memd@mﬂm lwdyom(l@l O alkly k DrO=-5-61)-(Z,-Cy)alkyl, (C,-
wherein n is ound accordlqa@to any one of

cl ai nsCaalkyl- @ Sz‘v@r%(ﬁl syalkyh hygroxx(G,d ool {0

QE’CSL %a@hlo@-éﬁéﬁﬁs% N TG SR SR A dkonvcc

ngnéaaﬁs%r( @%)ah&)xg{b('j ehakAf hab@i ! 6)a]rk5)81(C1

6 mher accordlng to any

of cl 3(‘3(,')511(511 O, NO,MRg psN ) (IR%LNS(C 40}%@1@@&){[" &C%@) ?@QK)zN-

occurrence, H, hydroxy or A co

o OO G IRt (C ridalby I (RN L) 16:-CABO RSB alky,

117 A Gt RS ot otk B SRy ol e Qg 5-0)-or

wher ei ~L2. A conpound according to any one of
clalngﬂiq? é%cg11 wherein Rl is, independently at

each QfQyrangRGattadhed rt@xdﬁacdﬂab@a&nnn@ el fofa, t6Etiadrkeiy/the

or NG2. 13. A conpound according to any one ‘of cl ai ms
1 to Sadvonling atdres &i whikh they, ar¢ attsheddesontignsed peenyhring, a

ﬁéfﬂé&%‘r‘f%wed 15 o O Rt BRSBER y UBOAYC BB Ot Sk S o 6
12 or eﬂclbereﬁ Igéragnﬁ%d hgﬁg%cggﬁp&pg‘?g&tt%}{mgtl o?aclgeteroatom(s) selected

occur r'e oXy or

accor didifl G shdPS Wwii&in Qhid gy'h&hﬂsca}bdc@clwor M@B@cﬁc finkSs
C(R5) (R6) . 16. A compoun accordlng to any one of

cl ai mamnbubstituit&d ommbstﬁutedﬂﬁth botR sﬂl%txhknt(@madumependently being
according to any one of ims 1 to rein
R5 at thydrey., (C,-Cealkyl, (C, C6)a1koxy, hydroxy(C C6)alkyl halo(C C )alkyl
(C,-Calkoxy(C,-Cg)alkyl, (C,-Cy)alkyl-(C=0)- or (C,-C¢)alkoxy-(C=0)-;
R,, is, independently at each occurrence, H, (C,-Cg)alkyl, hydroxy(C,-C)alkyl,
(C,-Cyalkyl-(C=0)- or R,,~(0=S=0)-; |
R,, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-Cs)alkoxy,
halo(C,-Cg)alkyl or mono- or di(C,-C)alkylamino;
mis 0, 1 or 2; and
nis1or2;
or a pharmaceutically acceptable salt or ester thereof;
with the provisos that the compound is not 1-(6-tert-butyl-2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3,5-dimethyl-piperidine, 1-(7-tert-butyl-
2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3,5-dimethyl-piperidine, 1-[1-(7-tert-
butyl-2,3-dihydrobenzo[1,4]dioxin-2-yl)-ethyl]-3,5-dimethyl-piperidine, 1-(2,3-
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to adjacent carbon ring atons forma bond between the
carbon ring atons to which they are attached. 18. A

W@ oimpowsg according to any one of clains 1 to BRGY/FI2008/000090

wherein R6 is phenyl substituted with 1 or 2

substituent(s) R9; RI9 is, independently at each

occurrence, hydroxy, (C,-Cﬁ)ép yl, (Cr C6)al koxy,

hal ogen, hydroxy(Cr C6)al kyl, halo(C r C6)al kyl,

hydr ox in-BalRédyn-338 Yoi 1 (@ tert-butyl-
C6) al k%&giro%é%&hg m Q@/?lﬂ tg}']’) 3@)11%&99‘1 plpeﬂ‘nﬁﬁé’ 1 (@' tert-buty

(C, - C6),3ldipwldrdtentd[1 @]dloiamdz odayethyDFS)3-= dlﬁeﬂ@l@)@humeyl ~(6-tert-
CN, (RI0)2N-, (R10)2N(C=O-, RI 1-(0=S=0)- or

1- (O=Smt>)l-13 -ditydrat@naofd, %omt%ymhxlhﬁdjlmm ptm:nldtm, 1-(7-
ring atons form togethera4k£h the carb ring at

to whier-tutdy2. 3dihydiqbsaznl 0788?¥d>é‘ﬁ§é‘a’ -methyl-plpendme 1-(6-

nb t 2 .
T RS SUS A S PBLHE L0 RGNS S 10
ring i tla‘ﬁ%%sllﬁj Wi drobéRzo[ 10‘4 SRAVOA -@fh‘}g[3j5-ﬂ§}n&tﬁy1-piperidine,
cl aim18, wherein IS pheny substl uté th 1

subst i 1-(Edilydrobenzb[ R3]disxihyzeylmeshyl ¥- ﬂpeﬁlﬁh&B kcm(ngyhc acid methyl
hal ogen, hgdrox (C, -C6)al koxy or 20. A conp

accor disteg -6 %dder@emo[bmmwgnﬂ Yigethyl)- wevé?mlmnim@ carboxylic
aher oidndipefit et SR B R M A R R 2 56

wh kyl, (Cr

(:6)e ;Fkgtiﬁ%w?%@‘fl%)& %hc a4 o%‘/ter s 5 Y (A
C0n”poLﬂiﬁ’ycﬁ&ﬁ‘éﬁ&dﬂlmdi‘oﬂlrﬁi-@lﬂ‘mtﬁﬂ)A\Mﬁﬁﬂyﬁll ,R8,6- &:tlﬁ@dro-pyndlne 3-

C6) al kyl . 24. A conpound accordlngnto ané one
cl ai meatbopylia 4cidmetiy] evile 2253 -dhydnoberzp] ﬂdma wethyl)-6,7-

adj ace a 0 bond. bet th
o5 o B ameh ) S e P SRR

t
B A BS HuAR o OEy  Eh df 3 AR Re
C2- Chjcyulkmnk, 2-(r88-a Hep£H] 04Ydiéxin Oyl ki) 1,28, D erahydro-
éﬁ)alk%lu'hydréig?Cr ?3|E§gy,y?cf?c5 aff%&b%cgl {dahydro
C6) al Kydquiroline oCHY 23 kdimydrosbeo[ 1 @miamﬂyln(ech*yl-}(&

C8) al kyl- (C=0).- . (Cr .06)al 1_
Ja tlylﬂucgrome%hy’l-pg‘lenyl) pyr?oli(d?r)l(g/ (CO-, (C

2. A compound according to claim 1, wherein Z is -[C(R,),],--

3. A compound according to any one of claims 1 or 2, whereinn s 1.
4. A compound according to any one of claims 1 or 2, whereinn is 2.
5. A compound according to claim 1, wherein Z is a singie bond.

6. A compound according to any one of claims 1 to 5, wherein R, is H.
7. A compound according to any one of claims 1 to 6, wherein R, is H.

8. A compound according to any one of claims 1 to 7, wherein R, is, independently

at each occurrence, H, hydroxy or (C,-Cy)alkyl.
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Co6) al koxy- (C=0) - (C1- Co6) al kyl,
(C1-C6)al kyl -(C=0 -0 (C1-C6) al kyl, hydroxy- (CO-(Cr

w@gjoalokay (Cr C6) al kyl , PCT/F12008/000090

(Cl- C6) al koxy- (C=0) - (C1- C6) al koxy(C, - C86)al kyl,
hydr oxy( Cl1- C6) al kyl - S- (C1-C6) al kyl, (Cr

C6) al kyl - (C=0)-S- (C1- ©8) al k00

(Cl-Co6) al kyl - (0=S=0)-0-(C 1-C6)al kyl, hydroxy(Cr

C6) aj k - ¢ . . .
(1 Zooftbungecidity o claim & vdigren Ryjis .
hal o( C1- C6) al koxy(C, - C6)al kyl, CN,
( RLO)0Z N-domapotiid addeyding {oRiY)otid-of Chaidhs 1 @6 9 o@kidietym i2®. A
conmpound according to claim?25, wherein R8 is
hydr oxy(C, - C6) al kyl , hydr oxy(C, - C6) al koxg, _ )
( C, -1tshatorpeyndaccosling toyanymmelof glaimy { & 9.08heseivax iy C r
Co)al kyl . 27. A conpound according to any one of

or

laims 1 to 14.0r 20 to 24, wherein R4 and. R8 .at t.ached

o a4 caipontd Sisarngf v e F sRis T dBR P RHAR
bon_ri i h

car onlnﬁgﬁggﬁgﬂg | chh m\{;ﬁgncte, Rydrek hﬁﬁgg@,:}ﬁ?ﬁx}ggcli-gé)alkoxy or

condense ring, erefn said p
substinNgted with 1 substituent being hydroxy”-Ctal kyl

or (Cl- ©B)al koxy-(C=0-. 28. A conpound according to
any one of clains 1 to 14 or 20 to 24, wherein R4 and
R8" d8t Acwaworrd agsprlbiegio anyopeef elaigs htohsr { brvherein R, is,

together, with the carbon ring ajons fo I.C h re
at ¢ achidere iyt st triner B RR Grao B L bty oy or
ring, yhgssin said carbocyclic ring is unsubstituted.

29. A conpound according to claiml, wherein Xi$S
C(R5)(R6) O C(R7)(R8); Zis -[C(R4) n- or a single
bond4. Rrohpoundatepetiietotdny oat of alaimotZ o 3 mderein
hydroxy, (Q Cral kyl, (C C6)al koxy, hal ogen, phenyl (Cr
C6) al kRxip, indepeadentixat each qqqu@mdéfﬂrw eithatogen.
occurrence, H, R3 is, independently at each

occyrrence, H R4 | I ndependent | C PR

ocoder &ReEroihd fiogidite oS AR ER Beiely o, 2 hersin s CRIRY.
both attached to the same carbon ring atom form

t 099bhgcoMipbitind &Rording to any one of claims 1 to 15, wherein Rj is H.

17. A compound according to any one of claims 1 to 15, wherein R, and R, attached
to adjacent carbon ring atoms form a bond between the carbon ring atoms to

which they are attached.

18. A compound according to any one of claims 1 to 17, wherein
R is phenyl substituted with 1 or 2 substituent(s) R,;
R, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-Cg)alkoxy,
halogen, hydroxy(C,-Cy)alkyl, halo(C,-Cy)alkyl, hydroxy(C,-C)alkoxy, halo(C,-
C,)alkoxy, phenyl(C,-Cy)alkoxy, (C,-C¢)alkoxy-(C=0)-, (C,-C¢)alkyl-(C=0)-O-,
hydroxy-(C=0)-(C,-C¢)alkoxy, CN, (R,(),N-, (R,(),N-(C=0)-, R,;-(0=S=0)- or
R,;-(0=S=0)-0-;
or R, and R, attached to adjacent carbon ring atoms form, together with the

carbon ring atoms to which they are attached, a condensed 5 membered
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carbon ring atomto which they are attached, a -(C=0 -
group; RS is H or R4 and R5 attached to adjacent

w@ 200003390 ng atons form a bond between the carPOHFRDOBY00090
atons to which they are attached; R6 is phenyl
unsubstituted or substituted with 1 or 2
substituent(s) R9; R7 is H, (1@,7-06) al kyl, hydroxy(C, -C
6) al kyl, (C, -C6)al koxy(Cr C6)al kyl or (Cl1-
C6) aI Xtu(' (ﬂwter% ycﬁ% rﬂ{égcoﬁz u@h% 340 (ﬂnégélgéfé‘d"ﬁcl)m O, wherein

carbon'ring orm ween t e car

at onms 5&%&&@&11&% E andibk@eatedd; R8 is hydroxy,

(C, -Co)al kyl, (C2- al kenyl , (C, -C6)al koxy, hal ogen,
hydr oxy(C, - 06) al kyl , hal o(Cr C6) al kyl, hydroxy(Cr
C6) dPkaepmppTnd @@))ahlh@‘W(l@n 185 yehieteyn |

(CZ gi}\gl:ség%g gxy Cite ed W@% 1 SuLStltl(leCnrt RS:,G) %l kyl- (0 -

DL i s st

(C=0 ((RC;NCG) al koxy(C1-C6)al kyl, (Cr
Co) al koxy (CO-(C -C 6)al koxy(Cl C al ky

hydr oxyCC. - C*al kyl - S- CCpCral kyl, (Cr
C6) abkAlcofnpo®@)d ScOfdingd®)anly lopk of claims 1 to 14, wherein X is C(R7)(R8)
(Cl1l-C6) al kyl - (O=S=0)- O (C, - CG) al kyI

h d Cl- C6 Kox Cl 06 | K
c rbﬁg%f’*’@%%‘@% % ( ) @%’P%ﬂlfk%slée) al kyl, CN,
(R10)2N-(Cr Co) al kyI (R10)2N-(C—O) carboxy, or (Cr

C6) gh ke %Xmg&wgﬁd @gﬁlnﬁoféyclalﬂerOQ@h@fé% BSﬁelbt @Cﬁﬁ&l tlfgrdroxy(cl-

adj acent ¢ ring atoms fofm together' w’t

car borc halRgl, ¢,00Palkexyi]-Challieyr @, CHIkACHEHOR

condensed phenyl ring, wherei n said phenyl ring is
unsubstituted or substituted with 1 or 2

subg3.iA gempeend asgerdingigetmden mhyrebeRnig (C,-Coalkyl.
hydr oxy(C, - C6) al kyl or (C,-C6)al koxy-(C=0-; or R4 and

tached to adjacent carbon.rin oy1p_f .

togeb R EvPrH RE B 5F oREOcr e {5 Tl Mheyinpema &

at t achgdendd 16904687 86bEn PRE R RRLWoRH BevRRR BREKFb difring

ring, wherein said carbocyclic ring is unsubstituted;

RO i s,atémsiepehidk tidy\arahttaehedy occurrence, hydroxy, (Cr

C6) al kyl, (Cr CG) al koxy, hal ogen, hydroxy(C, - CG) al kyl ,

hal o§Cr 06) al kyl , hydroxy(Cr Cg)al kox%/ hal o
A compoun accordmg to any one of clalms 1fo 14 or 20 to 24 wherein R is
hydroxy, (C,-Cg)alkyl, (C,-Cy)alkenyl, halogen, hydroxy(C,-Cy)alkyl, halo(C,-
Cgalkyl, hydroxy(C,-Cg)alkoxy, (C,-C¢)alkoxy(C,-Cy)alkyl, (C,-
C,)alkenyloxy(C,-Cg)alkyl, (C,-Cy)alkyl-(C=0)-, (C,-C¢)alkoxy-(C=0)-, (C,-
Cyalkoxy-(C=0)-(C,-Cy)alkyl, (C,-C¢)alkyl-(C=0)-O-(C,-Cy)alkyl, hydroxy-
(C=0)-(C,-Cy)alkoxy(C,-Cs)alkyl, (C,-Cyalkoxy-(C=0)-(C,-C¢)alkoxy(C,-
Cglalkyl, hydroxy(C,-C¢)alkyl-S-(C,-C¢)alkyl, (C,-Cy)alkyl-(C=0)-S-(C,-
Cylalkyl, (C,-Cy)alkyl-(0O=S=0)-0-(C,-C¢)alkyl, hydroxy(C,-Cs)alkoxy(C,-
Cyalkyl, (C,-Cyalkoxy(C,-C¢)alkoxy(C,-Cy)alkyl, halo(C,-Cg)alkoxy(C,;-

Cyalkyl, CN, (R,(),N-(C,-Cyalkyl, (R,,),N-(C=0)- or carboxy.

26. A compound according to claim 25, wherein R; is hydroxy(C,-Cy)alkyl,
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Co6) al koxy, phenyl (Cr C6) al koxy, (C, -C6)al koxy-(C=0) -,
(Cr CB)al kyl-(C=0 -0, hydroxy-(C0O-(Cr Co6)al koxy,

wa@No9PRBY) 2N-, (RJ 2N-(C=O -, Rl 1-(0C=S=0) - orP®IFI2008/000090

1-(C=S=0)-0O; or RO and RO attached to adjacent carbon
ring atonms form together with the carbon ring atons
to which they are attached, 4%8ondensed 5 or 6
nmenber ed unsaturated heterocyclic ring containing 1 or

oo T R CT o e R Ty o

i's, indgpgpdently at each occurrence, H or

(C -Co6)al kyl,R11 is, independently at each occurrence,

(@ Cral kyl or halo(Cr C6)alkyl; mis 0, 1 or 2; and n

i s 270A c2mpgond accontimpiorrnyameof diaimgs 1 & t4 ai 20 R4, wherein R, and

wherein X i S C(R5) (R6 R7)(R8); Z iS. -[ 4 - .
RL is,Rs ﬁ&@b%f@@ﬁia%w)g@r BEIPEADS K &geﬂvg}%ﬁ;}%e fighon ring
Co6) al kyl : ' j . .

ocear r s ptth G re Rarh2a, | ARRRIABRELY k. GREHn said phenyl
occurr subdti ' [ t h -
et A

subst i CPalkoxys(@+OX. or 2 substituent(s) R9; R7 is (Cr

C6) al kyl; R8 is hydroxy(Cr- C6)al kyl,

hydr oxy(C, - C6) al koxy, (Cl-C6)al koxy(Cr C6)al kyl_ or )
hydrP§ x§(ceqm@sl}da4qs &i‘P-a@B)Oé'I)B @Fl,alr%él fos14 %rn%i)efée%%d ¥heren R, and

at ea cury.enge ydn I | kyl . .
(., cautal! SRl g s R Blor wig e carbonring
(R10) Zhoms Blhich thdy e Beaed d dondénsed 6 in@iferéd @ifiied Barbocyclic

or (Cr Co)alkyl, mis 0 or 1;
ring, wherein said carbocyclic ring is unsubstituted.

29. A compound according to claim 1,
wherein
X is C(R5)(Rg) or C(R,)(Ry);
Z is -[C(R,),],- or a single bond;
R, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-Cy)alkoxy,
halogen, phenyl(C,-C)alkoxy or NO,;
R, is, independently at each occurrence, H;
R, is, independently at each occurrence, H;
R, is, independently at each occurrence, H, hydroxy or (C,-Cy)alkyl;
or R, and R, both attached to the same carbon ring atom form, together with the
carbon ring atom to which they are attached, a -(C=0)- group;
R; is H;
or R, and R; attached to adjacent carbon ring atoms form a bond between the
carbon ring atoms to which they are attached,
R, is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Ry;
R, is H, (C,-C¢)alkyl, hydroxy(C,-C¢)alkyl, (C,-C¢)alkoxy(C,-Cy)alkyl or (C,-
Calkoxy-(C=0)-;
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nis 1. 31. A conpound according to claim?29, wherein
Xi1SCR)(RE) O C(R7)(R8); Zis a single bond; Rl

w0 gqo9jondependent | y at each occurrence, hydr oxyPCT/FI2008/000090

(C, -Co)al kyl, or halogen; R2 is, independently at each
occurrence, H, R3 is, independently at each

occurrence, H R4 is, independl@%tly at each occurrence,
H RS is H R6 is phenyl unsubstituted or substituted

i h o1 . _ : p
(G, - ooy A RAR RO R Rl b fopm  bogd petyeen the
C6) al ka®on rirfg at6Bh & Whh (tkdy 46 h@ddnkd; or hydroxy(C r

C6) al koxy(C r C6)al kyl, RO is, independently at each

occur riyis dydioxsr (€3G,)allG - ([CaY&)allyenyl, (C,-Coekak kdajggen, hydroxy(C,;-
hal ogen, hydroxy(C,-C 6)al koxy or (R10)2N-; R10 is

| ndepdndakyh halaC i Byrp N e Cotiony | & Corlsmif-Canlkyl,
is Qor : is, 1. (0]914]0) ordi | ai _

1° ehdteGodidiogus i IR AR St Te=0)-, .-
1, 4] di ®Xi1Rs-27 jh-L l h AC=O)-O-(C.- -
15 5 QARSI 0 @I Qallor-(0)-0-(C Coalky, hydroxy

, 4] di O=0)ZCyOpRIKuK(C, 3 Pdlkyly ((FOFilkox R EC=A)-(C-Cpalkoxy(C; -
di hydr obenzoLI , 4] di oxi n-2-yl met hyl ) - B-é 2- et hO)éyphenle
) pi perGaalkg, hgirpxy(C,-Cgalkyl-5-(C,-Cyalkyl, (C,-Coalkyl-(C=0)-5-(C,-

el or gRhepYL ) 143k S Bz el B @ehdié: R,

1) pip

;ﬂ:oih% g;ng@g%elg’@,g@%ig&&(é;-%;%ik%%é@{ldaﬁkﬁ?ﬁﬁ&‘d?wa‘m%1-

di hy draRAOCN, & X CRCERRARRIYIN-(C-0)- @kbi-g] DD, & fulkory-
e, |-(2,3- dihydrobenzo][l

, 4] di d1:Rlkoixpret hyl ) - 3- (4- net hoxyphenyl ) pi peri di ne,

1-(2, 3- . . .

di ﬁydroaé%ﬁaé Re 2ti3cdied 1q aliscept crgbanine atoms (o tgqts vt fhe

e, 4 [clafl;o%’rﬁfg atoms to which they are attached, a condensed phenyl ring, wherein

said phenyl ring is unsubstituted or substituted with 1 or 2 substituent(s) each
independently being hydroxy(C,-Cy)alkyl or (C,-C¢)alkoxy-(C=0)-;

or R, and R; attached to adjacent carbon ring atoms form, together with the
carbon ring atoms to which they are attached, a condensed 6 membered saturated
carbocyclic ring, wherein said carbocyclic ring is unsubstituted;

R, is, independently at each occurrence, hydroxy, (C,-Cg)alkyl, (C,;-C¢)alkoxy,
halogen, hydroxy(C,-Cy)alkyl, halo(C,-Cy)alkyl, hydroxy(C,-Cy)alkoxy, halo(C,-
C¢)alkoxy, phenyl(C,-Cg)alkoxy, (C,-Cs)alkoxy-(C=0)-, (C,-Cy)alkyl-(C=0)-O-,
hydroxy-(C=0)-(C,-C¢)alkoxy, CN, (R;(),N-, (R,,),N-(C=0)-, R;;-(0=5=0)- or
R,,-(0=S=0)-0-;

or R, and R, attached to adjacent carbon ring atoms form, together with the
carbon ring atoms to which they are attached, a condensed 5 or 6 membered
unsaturated heterocyclic ring containing 1 or 2 heteroatom(s) selected from O,
wherein said phenyl, carbocyclic or heterocyclic ring is unsubstituted;

R,, is, independently at each occurrence, H or (C,-C¢)alkyl,
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di hydr obenzo[ |
, 4] di oxi n- 2-yl met hyl ) pi peri di n-3-yl ] phenol, 1-(2, 3-

wWalRtvgatBhenzo| PCT/F12008/000090

1, 4] di oxi n- 2-yl met hyl ) - 3- (3-f | uor ophenyl ) pi peri di ne,
3-[ 1-(2,3- dihydrobenzo

, 4] di oxi n- 2- ylnethyl)plperﬂépn 3 -yl ]phenol,

1- (2,3 - dihydrobenzo|

di | RX ?%%l(yekgf(%ﬂgy il ézﬁﬁ é’ n?ze XC|-BDRA8N or halo(C,-Cy)alkyl;

enzg|
d| g.pqg ()3 Rov?;)amat hyl ] - 3 (2-fl uor ophenyl ) pi peri di ne,
S*)-1-1(S

| - (2 3a & hyrd.obenzo[ |, 4] di oxi n-2-yl ) et hyl ]-3-(2-fl uor
ophenyl)plperldlne (R*) 1-[(S)-
1- (2, 3-di hydr obenzo] | 4]d| i n-2-yl)nmethyl]-3-(3-
fl uépo‘ﬁﬁéwp)“ﬁﬁ sreprdingio ¢ %@? “1(S) -
1-(2, 3- thxgrobenzo[ 1, 4]d|0X|n 2-
yl )ne (3- fluorophenyl)plperldlne - HA
S*) -\ obenzo[ |, 4] di oxi n- 2 [ ) met hyl
]( 3) 3X¥1:I£§or%(%)§@r)1ﬁ§{p?(§gil di ne, [(R*% 1-[(S)- a d
| - (2 3Z i R phenzo[ | , 4] di oxi n- 2- yI)nethyI] 3-(4-fluor
ophenyl ) pi peri di ne, S#)- 1-[(S)-1-(2, 3-di hydr obenzo[
1, 4] di %wlsnnéegvzny eachgaceatrence sdspie (51§ prlkak ioa halggen;
R* di hydr obenzo 4] di oxi n- 2-
§/I )Znst ik Léefi%&?“ﬁyfe\t ﬁ%&‘o‘?ﬁ?f"ﬁfﬂ& ]g{he]nyl ) pi peri di ne,
5 I
<(3I| hg/dr% léﬁ%lg e,ﬁ Ilgyyoaile%ChZoc;usr?rrgth;i] 3-(3-trifluoromnet
hyl - phrepiy) 1)1@d:ﬁéﬁd¢r1ﬂllynﬁ gach occurrence, H;

(R*)-1-[(S)-1-(2, 3-di hydrobenzo|

1, 4]dﬂhﬂSﬁL2 yl)nethyl] 3-(4-

trifl h i di : .

() - g1 Ben pB el FSHeRABE ity e qebtient) Ry
I t fl t hyl phenyl) pi i di

{RZ?EHQ%%gg F)%E?g[ uor onet hyl phenyl ) pi peri di ne

Io| |) hydrm&hg n;zm{ok%(q;ﬂ(;?»nkﬁ; Bydrdaytet-OylalkoRy,((@; tRjalloky he0yalkyl or

i peridine -1 -
[(5) | hyd2ox34@j- ﬁydlkobjdﬁzﬂ&[e)alkﬂl,dl oxi n-2-yl ) met hyl ] - 3- ( 3-

?25 )h "R ‘i",%?éfepeﬁ | 'ﬁ%&%@ﬁ%ﬁ hydraxyp i wdkyl, (Ci-Coalkoxy,
{'1> {rt(eg;mgf %?fdgoﬁ%éhex)mﬁwmgﬁe“d' ne, (R)-3-

di hydrmgﬁsnﬁﬁkl{yerﬂleﬁtu Vxtl Ack oddutieBéd) W drf mq)amw 3-yl } phe

nol 1-1(S-1- (2, 3- dlhydrobenzo[

, 4] di oniig® 8¢ i3l ) met hyl ] pi peri di n-3-yl } phenol -HO, (3-

[1
2-[
1, 4]
(R*)
1, 4]
(

N

{(R*) 1- [(S) 1- (2, 3-di hydr obenzo[

1, 4] ditoiRiln- 2- yl ) met hyl ] pi peri di n-3 -
yl}phenyl)nethanol acetic acid
3-

b |, 4] di
3 L) babhdid sholhtyyogbenzol | 41 ¢ oxi o
2-(3- {&hgmh l-[(5)-1-(2,3- di hydrobenzo
[ 1, 4] di oxi n-2-yl) et hyl ] pi peridin-3

- y| '} phe iokgR#RReordl(R, R ()3-
Z is a single bond;
R, is, independently at each occurrence, hydroxy, (C,-Cg)alkyl, or halogen;
R, is, independently at each occurrence, H;

R, is, independently at each occurrence, H;
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{(i?*)-1-1(5)-1-(2, 3-di hydrobenzo[ |, 4] di oxi n-2-yl ) neth
yl ] pi peridi n-3- yl}phenoxy) propan-I-ol,

wao eioblowsponet hanesul fonic acid 3- {(R*)-\-[(S)PCEFRP®B/000090

di hydr obenzo[ |, 4] di oxi n-2-yl ) met hyl ] - pi peri di n-3-yl } ph
enyl ester, (3-{(R¥)-I-

[(5)-1-(2, 3 di hydrobenzo[ |, 4]ldlloX| n-2-yl) met hyl ] pi peri
i n- I } phenoxy) aceti c acid,
-{ ’P I [1,4]dioxin-2-yl)me
i ] - B Beidperiad f?%aégﬁﬁ%ﬁﬁﬁﬁ“?,
zg[ Is ) di oxol - 5-yl-1-[(5)-1-(2, 3-di hydrobenzo[l, 4
in- 2-yl)nethyl]- plperldlne
?R) isl ph(e(lﬁ)unéubsenm;d onspbgtjtBtediviithdl ob2 mabsfituent(s) Ry;

I OXi n-2- rrethl) pi peridin-3-yl]-phenol,

R isH pr (C&)fﬁ%ﬂv oxyphenyl ) - pi peri din-|

g ls]h_yg (g)ygé hé qalﬁylb E{)&rogﬁy(cldé Sjallg(;(xly[]((i:eél)alkoxy(cl-caalkyl or
fnzf’@“ﬁ&\(}’(é %l}!&?(@ @&n ?EI , 4] di oxin-2-ylmethyl)-p
|

(

I

e
di o
(i
]

’\I—\OO'_'(JJ""OOQ

3-

[

]-

- ben

X

[

d

2-
-b

din-3 [ ?*)-3-(3-hydroxy-phenyl

4

5) -

pi peRrj ¥ ﬁrdbp@{lﬁ&f&bl’ﬁtle]aelﬂo&:ud’bﬂit}bdh}adremy,c({?, Cyalkyl, (C,-C/)alkoxy,

4] di oxi n-6-ol
i

4

I

-[

yl me

[

pe

[ (i ')halog_en( hBjrogx(Eefa)alkory o2 (RdNry dr obenzol
ld

2,

?

h

5) - (o.l%*')“gegg?%e Hy%?%f@bpe“ i n7 %%b@@aﬁkﬂw met hyl |

b |, 4] di
* % Fb%i 5)en§01EI uo]r oI gxgn

3
3-
) -
yd ehenzo[ |, 4] di oxi n-2-yl met hyl ) pi peri di n-3-yl ] phen
d
32,

-(2, 3- dlhydrobenzo[
]
4 comppuid/ancorsirg @iokeim b, wl(ezels thyi qwmoaafé #zlof2,3-

4
2;
etj r aL‘ﬁEY‘S’B@?&&ﬁe‘@H@% %—gﬁgetb?ﬁﬁdg}gﬂghkéﬁ 6- tetrahydropyrldme 1-
et
(

I oxi n-2-yl met hyl) -5-net hyl -

]r gi’gﬁr édry) glyiﬂ)d O]X’ll‘?ﬁiﬁhgethyl) -3-phenylpiperidine, 1-(2,3-

2, %ﬂydﬁiﬂéﬂbﬁnﬂﬂ{o&m@-@'hﬁé(thﬂl-)% (2Lirethbyyphenyl)piperidine, 3-(4-
1,2,3,4,5,6,7, 8-octahydr oi soqui nol i ne,
2- (2, Fhiorhplimybeino3-dihyfiribensabl #ldioxin-2-ylmethylpiperidine, 1-(2,3-

?Il_l ?St g¥ Q«ﬂecahagnﬁﬁg{%%ﬂhég e P}eﬁl)-ré (3-methoxyphenyl)piperidine, 1-(2,3-
y' et %h}@bﬁ&%b@bg&oﬁtﬁrynﬁe&xIm 3 At FipfRtine LI LS.
1 4] di s d}oﬁ’emtbIrezt]bﬁbkhpwﬁﬁetﬁylry-33(4y1hktﬁsiﬁﬁeﬁ>>b1)p1§er(d2ne’31 -(2,3-

dlhydrobenzo[
, 4] di akhydrﬁbqﬂzn{dtﬂ5110)4}1132ﬂhn¢i§11'19’13ﬂ9t013dlpmn3mca4 b3 c
aC|d et hyl este

- (2, 3‘1113!1?’4{9‘6‘?“6%@@6‘[0?““4? Hingsthypipsidigdnylinhenclel #3:8pi pe

H dl( ge%f%%drﬁge bol‘éyélrzlczﬁc%)ﬂ%cél?’ dﬁ%X%/l 3 2(% %hem/l)%;pendme 3-[1-(2,3-

met hy | @i 6I>éi'ﬂz@l3¢& kit anRghyl din-3-yl]phenol, 2-[1-(2,3-
2 Ay pfperidin Sy ighenol, 21
met hO)@(hﬁtrhlyénza[lmﬂlb)dnpl-ghn@tﬂylmpeﬂdl(x-z A jphiehyl d¢RINERZB)-1-(2,3-
1, 4]di 2-

] Id?l)l(}lldr;obenzo[l ,4]dioxin-2-yl)methyl]-3-(2-fluorophenyl)piperidine, ($*)-1-[(S)-

I
) -
1,
3-
1,
(
(i
di
o
1,
1,
1,
t
1
t
2-

1-(2,3-dihydrobenzol[ 1,4]dioxin-2-yl)methyl]-3-(2-fluorophenyl)piperidine, (R*)-
1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(3-
fluorophenyl)piperidine, (R*)-1-[(:S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-
yl)methyl]-3-(3-fluorophenyl)piperidine -HCI, (S*)-1-[(S5)-1-(2,3-
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yl met hyl ) - 3- et hoxynet hyl - 3- et hyl pi peri di ne,
3-chl oronet hyl -1-(2, 3-

walrdogatsbenzol | , 4] di oxi n-2-yl met hyl ) - 3- met hy| pPEEFI2008/080090

, 2-[1-(2, 3-

di hydr obenzo[ |, 4] di oxi n- 2- ylnethyl) 3- net hyl pi peri di n-
3-yl ] propan- 2- oI 1-

(2, 3- dlhydrobenzo[l 4] di oxi n-2-yl met hyl ) - 3- (I - net hoxy-

| -nmeth *

| - ?S 35 h?%%ﬁér)zg@%@?%?ﬁ’l@%twggg? ﬂuoE%ﬂh)en%})plpendme (R®)-1-[(S)-
hydr oxyes kiyhyddotBaba [ 0diBLinl HiHméth§l]-3-acahbrepR&iyi)pieridine, (S*)-
(2, 3d|hydrobenzo[

1, 4] di DX(SHH A2)3-dibydrpbynzdt ntkiioxipl pdmethyi}-3-(¢ et hyl

ester, net hanesul fonic acid 1-( i hydr obenzao

4] di oﬂVQTOQhG}lVHEWﬁ?dl}lC,gR*)rét[@’rlp{chféfilhdfiwbsn%ﬂ[hégqﬁ%in -2-
e E TR ﬁﬁpgéﬁﬁivlé%x@dfﬁﬁdf@%ﬂ?%fr
, 4] di O@h?rergh%ﬂ)%gﬁéﬂﬁ oxirR2- l)m ﬂ}?'e ]-3- {3 {nﬂuorometh I}Xz)glpendlne

et hyl thylplp 3-di hy r

1, 4] di @ee)n=[2S)yl (@3Myﬁr&eﬁat[mqwaﬁhmyqyrﬁemwl}-& met hyI
pi peridine, 1-[1-(2,3- dihydrobenz

D BT iflomscanghipanyhpissriumy 8- pECD @, By lesbhaabhéldiorin-2-
1-[1-(

di Dy cr BBAEE: Gy ssromety)pheoRyipstding (R0 G- 3
a?’: ;ngﬁi}%lﬁeﬁo;l ét]gloém <2~ I%/))(rjnet l]n3 (S? Ime}ﬁo(iclyghenﬁll)glpepdlnteh(R”‘) 1-

yl')-3- [Ss)hvkzom yd%tfa:ﬁzo[l 4;ld10x1n -2-ylmethyl]-3-(3-

2-[1-(2,3 dlhydrobenzo di oxi n- 2- yrnet yl)-3-ethylp

i peri dnﬂthﬁxypﬂhﬂnylbmpgr}dlmt 'lHﬂiQ{S*) -3- [&3’)#1y(203(-3id3'dt'qhento[l ,4]dioxin-2-
-(2, 3- dlhydrobenzo[ 4] di oxi.n-2-yl ne y }

3- et hj,g})mg blé-lsr(érrﬁ@thoxyp enyl)plperldlne (R*) {1-[(S)-1-(2,3-

ot per AP B ga R R R A SR 14911

[ 3-al |({2 3- th{/@roge&bbb’ﬂfdm{lé-@{l)‘mﬁﬂﬂ]ﬁﬁérﬂm- 3-yl}phenol -HCI, (3-{(R*)-
2-yl net hyl ) pi peri di n-3-yl | mét’hano

3-al | y1-f(5)- Q-2(2,3-dihjfdtdb@izeﬁzéqﬂiox#ﬂ-ﬁ-lybmethyz]plpendm- -
yl met hyl ) - 3- net hoxynet hyl pi peri d
3- al | yiljphepyl)mednnglarcstie sid [t {(5)- I GRA)r1-(2,3-dihydrobenzof 1 4]dioxin-

RGN N R L RN O RN RS
Y| T athagdndiEb i arbdide: %1)%&1@&]5&5&%&63.Q%n&?&x@yétﬁmﬂ,g-(g_

eridine,
di hydr{‘meﬁzﬂﬂ) 14(]263 Gihly droBetydo[E4 Jayixin-3-yipihdilyy 1 jpipeaidint3n-
3-yl met hoxy] et hanol ,
[1-(2,8}rtichgxsptopar-afal, wiflepomethanesylfonicasid pi{HRHFH(9)-2-(2.3-
-yl ]a acid e N
2112 Bhvshoffgon e Ty Bistotkwiosigrevghonsl s dr fR-1-
-3-yl]
(2, 3- o[ﬁﬁy g h%'dﬁbeﬂfo& d10x1 -2- le?‘rr'{sletH§ Ijnpgrlczlg -3- n%lt}ﬂoe)?)(/»e(y)acenc
thyl) picReBLERAL-[{$H4 233-dhdb 1,4]dioxin-2-yl)methyl din-3-
dlhydrgben;g[ﬁp4f§?oiin 21§I$%?ﬁ§[)glggf?d3%€n% %gfgggln
yl i c ad}-temmondsle, B-beRz@1,3]dioxol-5-yl-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-
2-yl)methyl}-piperidine, 3-[(R*)-1-((S)-6-benzyloxy-2,3-dihydro-
benzo[ 1,4]dioxin-2-ylmethyl)-piperidin-3-yl}-phenol, (S)-2-[(R*)-3-(3-hydroxy-
phenyl)-piperidin-1-ylmethyl]-2,3-dihydro-benzo[ 1,4]dioxin-6-ol, 3-[(R*)-1-((S)-

7-benzyloxy-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-piperidin-3-yl]-phenol,
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di hydr obenzo[ |, 4] di oxi n-2-yl met hyl ) pi peri di ne- 3- car bon
itrile, G[I1-(2,3- dihydrobenzo]

wQ 2ebpaiLsee n- 2- yl met hyl ) pi peri di n- 3-yl | net hyl anP€EFI12008/000090

1- (2, 3- dihydrobenzo

[1, 4] di oxi n-2-yl net hyl ) pi peridin-3-ol, 2-(2,3 -

di hydr obenzo[ |, 4] di oxi n-2-yl dé#hyl ) -1, 2, 3, 4-tetrahydro
-i soqui nol i ne- 8- carboxylic acid nethyl ester,

[i_ t( été&ﬁ'y@x % qﬁf‘%ﬁ ﬁh%l)f;ﬁ) ﬁ'eg‘?% gﬁmﬁf-z %-’dgh};)ﬂro-

(S)-1- ﬂ&%[l&g&bxﬂﬂ-@}éﬂ B‘{'@R*T)ZP-?% 8-benzylox dy -2,3- dlhydrobenzop ,4]dioxin-
1, 4] di oxi ne- 2- car bonyl ) - 3-met hyl pi peri di ne- 3-car boxyl |
c aci @ gtﬂﬂt}thylﬁﬁpmdm&-)ﬂ]pheml( (8)-3-[(R*)-3-(3-hydroxy-phenyl)-piperidin-1-
S)-1-[(5)- 3- di hydrobenzo[ |, 4] di oxi n- 2- XP{ t hy I£
3- nets‘imeﬂp'ﬂ]p%hddeb&né%[ﬂmW@t ol, {R9y3-[1-{(F}-73fluoro-2,3-
2, 3- b
2 oo Bl L b et e, 125
S .
[ ( 4% d}%&{!d?))l%er&f)glﬁﬂﬁlﬁ)x rfji grf}lrﬂétﬁ ?éllﬁl%tg?ll 1 I2 ﬁj’ 63 te)t/ﬁahn%d g&rﬁme, 1-
et hangl3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3,5-dimethyl-1,2,3 6
2-{(5)- - [(5)-1-(2,3-di hydrobenzo[ | (#@mOXIn 2 ) met h
1]- 3 teteatiydrqrypidmiedf 1n(233- slihuétdbelxgq[l AldierinR }ﬂnlﬁﬁr}’l)rht’lé 6-
5 5)-1-(2,.3-di hydrob |, 4] d
1) ) ttﬁ\(ﬂ@ydsoéyzl%%% ;yzgfilfaﬁgﬂérf[ét%@lwérsﬁ ﬁy‘ﬂswﬁgr-?a*lmethyl)-

5
o h§d2 L3S daroisoguinaling, 2.3 dihvdrobenzol L 41djoxjn2-
- tri f§1ﬂx@fh§zﬁt1&%ya%lsbgﬁﬁq@mﬁbenL(len&hymbaaaﬁsqhmm 2
acid (°S) di ydrobenon

, 4] di qumh&l)pip)endmhy?l c}ar&m}'hbiayﬂd aphypestedi{ {33y | net hyl
ester t hi oacetic acid

[(S) d1 {lﬁ(@? epz?ﬁ ‘gdl@i’(}ﬁly%-b’%@hzlé}flpendm 3-ylJmethanol, 1-(2,3-
1,4
est ]er '(Péy({} %‘)n%?[)lrzﬁ xﬁ-%-é'h%g[ﬁ%l?% rﬁ efg rp%lrlﬁln% y gg})xﬂlc}amd ethyl

[ 1, 4] disRxi lnf223 Wy ERbRYd[1 4%1&@5@}191(39@'1) SlethyBiperidine-3-
ylnethylsu fanyl'} et hanol

{ (S>I -daftisxlli¢ id edtyhysﬂfrrokie@zbﬂihydicﬂbem[h4kht>ﬂn)mlh§etﬂy4) 3-
3- net hyl pi peridi n-3-yl met hoxy} acetic acid rt-butyl
est er ,mebylpweridnsy- yl];p_e fhasyl, - ( ,3-dihydrobenzo[1 4]d10x1n— -ylmethyl)-3-

5 |2 di |3 n dré % dro b %—nﬁﬂ%ﬁjﬂdﬁ%{ %)3n$ B;]Xroi)enzo Flei]la}/clxﬁ)n he
yl( En?% Héﬁnge _hgﬁr?et%og’yrgétﬂyldg Wﬁkéwhéﬂﬁﬂ%&ml 1-(2,3-

met hyl pi peridin met hoxy] et hanal ,
1- (2, 3tihydrobenzo[1,4]dioxin-2 -ylmethyl) -3-methylpiperidine, 2-[1-(2,3-
di hydr obenzol[ |, 4] di oxi n-2-yl met hyl ) - 3-f | uor o- pi peri di n

e 3- cah]mkgbqn@o[éﬁ]@l0§mh%fylr@@hy§b -3-methylpiperidin-3- yl]propan-2 -ol, 1-
I perl dgﬁd‘éﬂ%ﬁrf’ﬁbenﬁ%@& 2 8§ % (5hohody-TrhedielyB.3-
()1 ﬁg}lglpeﬁam ﬂg‘é’ HERaPSURA28 1 149diG kiR -Prnfeir)-FEL Y|

]-3-ne peri
hydroxymethyl-3-methylpiperidin-4-ol, acetic acid 1-

. D <<

(2,3dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-ylmethyl ester,
methanesulfonic acid 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methylpiperidin-3-ylmethyl ester, [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
3-ethylpiperidin-3-yl]methanol, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
ethyl-3-methoxymethylpiperidine, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
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3-carboxylic acid ethyl ester,
[(5)-1-((5)-7-fluoro-2,3-di hydr obenzo]

WO 2e0paiL3%6 n- 2- yl met hyl ) - 3- net hyl - pi peri di n- 3- yP¢FERDG82000090

ol, (5-1-((5)-7-

fl uoro-2, 3-di hydro- benzo[ |, 4%d|0X|n 2-yl met hyl)-3-neth
oxynethyl 3- nethylplperldlne

(5)-1-((5)-7-fluoro-2, 3- dlhydro benzo[ I, 4]d|0X|n 2-ylm

t hyl
Rt e S T e -0 O
gl ogl Eﬂgllgzgfg)ﬁcfﬁ%ﬂé4]hm§nﬂ%ﬁﬂé%ﬁﬂ?—t3tﬁthy1§rp€ﬁ&ﬂﬁ}d -yRétR&ond] N[1-(2,3-
(2, 3- diilycfoloenelz4]flioxit 2Hybmathy R3ydthytpiphsidin-Ji Pehimil3-3

| }- phenyl
3'\/{%l : %ny ol Yfk'-lo(l(zk?y%lhﬁ‘ﬂféh%‘t?{) [ 4ldinxinc2rylmethy) rdeethylpipsridine,

'(Ef r 'zdfr@ - ol L A Rin s vime De-etlpiperiindo
| -
g B A i ok ion -2 et
( 2- Wtﬁm&ﬂrypbﬁﬁﬁﬂﬂmwwﬁl—l Cﬂ Mlhydrobenzo[l ,4]dioxin-2-ylmethyl)-
(5)-1-[(5)-1-(2, 3-di hydro-benzo[ |, 4] di oxi n- 2-
yl) rretmlwridlm’—% zartbbzsndrcmca;i ethyhaster HytallyB1 dBrdihydspbenzo[ 1,4]dioxin-

(2, %dén%wglkég&q-3 St Beal 3o} tel2ryfihydropenzpl L )dipin-2-
O R s e D T L

e Qay1RMAN)-8- etk mely ﬂ)erﬁﬁﬁeﬁflv(2 3- dlhydrobenzo[l ,4]dioxin-2-
[1- (2 3 di hydr o- bengg[l ] di oxi n-2-yl nmet hyl ) -

pyr r olylmethyD- 3)ftr1]ethybt3Kaﬁcﬂ-mﬂuoroethoxymethyl) -piperidine, 2-[1-(2,3-
ZyE lr ofdi%lg{%ﬁgﬂ@g%g[ﬁrg&]glgnzo ]l%lf_,]?%(lnrl]etﬁylplpendm-i gllmethoxy]ethanol

3 ms t 1 (& Egcﬁféﬂr&g&%g 1 34]§1]§g ;r[}ng[hglb:ﬂﬁém%ﬁ ?{I]acettlc acid ethyl

[1-(2 e§tei=‘“2h PONEIRY @lobenzo[ 1,4 d10x1n-2 Imethyl)piperidin-3- lethanol 1-
|, 4] di oxi’n- %d{ ﬁyl) 3- Let py??ollgRRPS yl]- %étha

noI {2 [3I-d1(1)21r6benzo[1 4]d1ox1n-2 ylmethyl) 3- (2—methoxyethyl)p1per1d1ne 1-(2,3-
dlhydro benzo[ |, 4]dio 3 met hyl -pyrrolid
, n 3 WWW @19)‘5@0’4 ylmethyl)plperl ine-3-carboxylic acid amide, 1-(2,3-

et hyI %{i’d' e [l?%jéllool]n %’fljne%)léylf]plperydupe 4 IEXijz)nf’t)’nlgE&-q?-)&gl

3-[(7 -
4][ ((:il E}(lll}Jr(]ir&Zlfeﬁio[? 155(1)91 %?I%éér@l:lygl)ﬁgﬁé%rd?ﬁ]@ eert]}éylamme 1- '&2 ,3

corrpounq/daﬂfmm[ll Agdiboinehylnoetiey 1 yfiperidin- ﬂml,lz {3-32 for

use as_a nedi canment. 34. A conpound according to any

one oﬁlrmdmhﬁsqulﬁ&)dls@nf?oylntﬁélevnfh 2t%tthéa@rﬁémqwolwe -8-

di sease or a co ha2C an

ol cata 80 petbdre s B O DR RIRA PR gl
clai My 33 AUBEHSRbiLARiRAgan ﬁneehaﬁ&e(mrvémtz@n is a

ment al" “di’sor de propagate y stress, Parkinson's
di seag¢hydestenes]$49dioxine-2-carbonyl)-3-methylpiperidine-3-carboxylic acid

ethyl ester, lithium (S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
methyl-piperidine-3-carboxylate, {(S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-
yl)methyl]-3-methylpiperidin-3-yl} methanol, 2-{(S)-1-[(S)-1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-yl)methyl]-3-methylpiperidin-3-ylmethoxy}-ethanol,
2-{(8)-1-[(5)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]-3-methylpiperidin-3-



schi zophrenia, attention deficit hyperactivity

di sorder, post-traunmatic stress disorder, obsessive
weommpulBspve di sorder, Tourette's syndrone, PCT/F12008/000090
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dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-fluoro-piperidine-3-carboxylic acid ethyl
ester, [1-(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-fluoro-piperidin-3-
yl]methanol, (5)-1-[(S)-1-(2,3-dihydro-benzo[ 1,4]dioxin-2-yl)methyl]-3-methyl-
piperidine-3-carboxylic acid ethyl ester, [(S)-1-((S)-7-fluoro-2,3-dihydro-
benzo[ 1,4]dioxin-2-ylmethyl)-3-methyl-piperidin-3-yl]-methanol, (S)-1-((S)-7-
fluoro-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-3-methoxymethyl-3-methyl-
piperidine, (8)-1-((S)-7-fluoro-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-3-
methoxymethyl-3-methyl-piperidine -HCI, (S)-1-[(S)-1-(2,3-dihydro-benzo[1,4]-
dioxin-2-yl)methyl]-3-methoxymethyl-3-methyl-piperidine, 3-{(R*)-1-[(S)-1-
(2,3-dihydro-benzo[1,4]dioxin-2-yl)methyl]-piperidin-3-yl } -phenylamine, (R*)-
3-{1-[(S)-1-(2,3-dihydrobenzo[ 1 ,4]dioxin-2-yl)methyl]piperidin-3-yl} phenol
oxalate, (S)-2-[(R*)-3-(3-hydroxy-phenyl)-piperidin-1-ylmethyl]-2,3-dihydro-
benzo[1,4]dioxin-5-0l, 1-[(S)-1-(2,3-dihydro-benzo[1,4]dioxin-2-yl)methyl]-3-
(2-methoxy-phenyl)-pyrrolidine, (S)-1-[(S)-1-(2,3-dihydro-benzo[1,4]dioxin-2-
yl)methyl]-3-(2-fluoro-ethoxymethyl)-3-methyl-piperidine -HCI, (R*)-1-[(S)-1-
(2,3-dihydro-benzo[ 1,4]dioxin-2-yl)methyl]-3-(3-fluoromethoxy-phenyl)-
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piperidine, 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-pyrrolidine-3-
carboxylic acid methyl ester, [1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-
pyrrolidin-3-yl]-methanol, 2-[1-(2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-
pyrrolidin-3-ylmethoxy]-ethanol, 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-
3-methyl-pyrrolidine-3-carboxylic acid methyl ester, [1-(2,3-dihydro-

benzo[ 1,4]dioxin-2-ylmethyl)-3-methyl-pyrrolidin-3-yl]-methanol, 2-[1-(2,3-
dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-3-methyl-pyrrolidin-3-ylmethoxy]-
ethanol, 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-methoxymethyl-3-
methyl-pyrrolidine or 3-[(R)-1-((S)-7-nitro-2,3-dihydro-benzo[1,4]dioxin-2-

ylmethyl)-piperidin-3-yl]-phenol.
A compound according to any one of claims 1 to 32 for use as a medicament.

A compound according to any one of claims 1 to 32 for use in the treatment of a

disease or a condition where an alpha2C antagonist is indicated to be useful.

A compound according to claim 34, wherein the disease or the condition is a
mental disorder propagated by stress, Parkinson’s disease, depression,
schizophrenia, attention deficit hyperactivity disorder, post-traumatic stress
disorder, obsessive compulsive disorder, Tourette’s syndrome, blepharospasm or
other focal dystonias, temporal lobe epilepsy with psychosis, a drug-induced
psychosis, Huntington’s disease, a disorder caused by fluctuation of the levels of

sex hormones, panic disorder, Alzheimer’s disease or mild cognitive impairment.

A method for the treatment of a disease or a condition where an alpha2C
antagonist is indicated to be useful, which method comprises administering to a
mammal in need of such treatment an effective amount of at least one compound

according to any one of claims 1 to 32.

A method according to claim 36, wherein the disease or the condition is a mental
disorder propagated by stress, Parkinson’s disease, depression, schizophrenia,

attention deficit hyperactivity disorder, post-traumatic stress disorder, obsessive
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compulsive disorder, Tourette’s syndrome, blepharospasm or other focal
dystonias, temporal lobe epilepsy with psychosis, a drug-induced psychosis,
Huntington’s disease, a disorder caused by fluctuation of the levels of sex

hormones, panic disorder, Alzheimer’s disease or mild cognitive impairment.
2

A pharmaceutical composition comprising at least one compound according to

any one of claims 1 to 32 and a pharmaceutically acceptable carrier, diluent

and/or excipient.

A pharmaceutical composition according to claim 38, wherein the composition

comprises further at least one other active ingredient.



