WO 2009/013390PCT/F12008/000090 2, 3-DIHYDROBENZO[1, DIOXIN-2-YLMETHYL
DERIVATIVES AS ALPHA2C ANTAGONISTS FOR USE IN THE TREATMENT OF PERIPHERIC
AND CENTR®lo hifsd?M6384S SYSTEME DISEASES FIELD OF THE INVENTah:Mamgesent invention
relates to pharmacologically active 3-substituted

1-(2,3-dihydrobenzo[1,4]ldioxin-2-yimet les, O r | tahle salts 5and esters
thereof, as m?euf‘aﬂéﬁﬁiiﬁﬁl?é\l%y@ I c%ﬁ%?%&%&%ﬁ%@?ﬁm e as alpha2C
antagonists. SLPHERDANTACONISTINVER TISK IN THE FREAIMENSWFand accepted in the art
that compouRgsEARIIG ARPREEFSTRISICRERNNDUS)S S TEaW FopIBE NsESent of a wide variety of

diseases and 10conditions of the peripheric system and the central nervous system (CNS). The
alpha adrenergic receptors can be divided on a pharmacological basis into alphal and alpha2

adrenoceptors, whighygap ke ripafestienditided into subtypes. Three genetically encoded subtypes,
namely alpha2A, alpha2B, and alpha2C adrenoccptors, have been discovered in human. A fourth

pharmacologically defined subtype, namely alpha2D 15adrenqceptor, js known in some other
mammals and in ro&g’r‘?tgr.eﬁeeb‘r’?&‘ﬁ%brf%%g 8%?\%%@%@%&#&%r%sfﬁsgvélrteeaoceptor. The alpha2

adrenoceptor subtypgsdiayasliptingdi igsue-distetylienspie funptignalcalrsmifyocgtableaaiile
alpha2A adrenoceptors are widely expressed in various tissues,  alpha2C adrenoceptors are
concentritedandiseienEal dppehrtsophmasrutisaHoBarlIRIRRE P LR e oistiated
behavioral aqgg yﬁgﬂg@@%{&%g&ses. 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, ati%amezole disclosed in EP 183 492 Al (compound XV at page 13)

is a non-specific aIpﬁé?gﬁi e ﬂ&%ﬁﬁmﬂw\gelective antagonists for the alpha2C

25subtype and are useful for the treatment of mental iliness, e.g. mental disturbance induced WO
2009/013390PCT/F2008/8Q009RcAm and accepted in the art that compounds exhibiting alpha

adrenergic activity may be used for the treatment of a wide variety of diseases and

10  conditions of the peripheric system and the central nervous system (CNS).

The alpha adrenergic receptors can be divided on a pharmacological basis into
alphal and alpha2 adrenoceptors, which can both be further divided into subtypes. Three
genetically encoded subtypes, namely alpha2A, alpha2B, and alpha2C adrenoceptors, have
been discovered in human. A fourth pharmacologically defined subtype, namely alpha2D

15  adrenoceptor, is known in some other mammals and in rodents. It corresponds to the

genetically defined alpha2A adrenoceptor.

The alpha2 adrenoceptor subtypes have distinct tissue distributions and functional
roles. For instance, while alpha2A adrenoceptors are widely expressed in various tissues,
alpha2C adrenoceptors are concentrated in the CNS and appear to play a role in the

20  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

25  subtype and are useful for the treatment of mental illness, e.g. mental disturbance induced



by stress, are described in US 5,902,807. Such compounds are, for example, MK-912 and BAM-1303.
Imidazole derivatives having agonist-like activity for alpha2B or 23/2C adrenoceptors are disclosed in

WO 99/28303%%;6%) 5 (aerlvatlves useful as alpha2 antagonists are d'“@é?/%ﬁbéé’&&u@édﬁ%% and
WO 2004/06 ry umollzme 5derivatives useful as alpha2 antagonists are disclosed in WO

03/082866. In order to be able to reduce the risk of adverse events during treatment, an enhanced
selectivity of the alpha2 antagonists would be desirabl. For example, the use of nonselective alpha2
antagonists is attributed with side effects, such as increases in blood pressure, heart rate, salivary

secretion, ga%gogﬁ%tlmlﬁ%%@n ysagndedy7 Alsehaonifaniisnegdaeiensy € Mic Hpha2C
antagonists would be desirable, in order to be able to reduce the dose needed. As to known

3-substituted B@@ld@@dmﬁ@@@[«iemxeﬁwmhzywﬂné%ﬁg}@talzlé%%ﬁe@tylfor alpha2B or 2B/2C

(6-tert-butyl-2,3; d' (f/ g pravli é'ﬂ XI5 B96 A b gm‘fﬁgyﬂeHWv@%eﬁﬂ as alpha2
1-(7- tertbutyl enzo 4]dioxin-2-ylmethyl)-3,5-dimethyl-piperidine, 14147-ten-butyl-

152,3- d|hydrokx&agmﬁisﬁ]mmmmﬂ)mm-@IMMQI%@@HWﬁ13 ArquumOiiZine

dihydrobenzo[1,4]dioxin-2-ylmeth i’ |meth [ ine 1

dihydrobehzoff ﬁTafb‘ﬁﬁﬁlﬁ%ﬁrﬂ %?lg %%glrsi%ﬁﬁsgd é,tert-(b)égty%ﬁ
dihydrobenzo[1,41dioxin-2- ylmethyl) -3,3- dlmethyl piperidine, 1-(7-tert-buty1- 2 3-
dihydrobenzo[1, 4]didxina?eytmmm}aﬂ)s@nmlﬁgdJ{hméﬁldhf@dle(@l@mbu@ﬂrﬂ%3reatmeﬂt an enhanced

20d|hydrobenzo[1 4 C|I0 % 1%&’[{{% %{ %th%%{%f{f%”%%?aﬁ”dﬁoﬂg%@gﬁ@ Rty 250n-

dihydrobenzofE43EE%ig B§itriethyl-piperidine have d’lsc osed in WO 90/02122.

1-(2,3- D|hydrq@m@%ﬂiﬁh@)ﬂﬁk&gﬁﬁﬁ@tﬁmﬁ%@m&@%ﬁfewusxah|dsmethy$®steblood
1-(2,3-dihydrobenzo[1 4]d|oxm -2-ylmethy1)-4-oxo-PiPeridine- 3 carb0r>1<y1| aC|d e hg/l ester,
1-(2,3- dihydrol?i@ﬁ%ﬁl F N ARt R S S R S BT oxy iC 4¢id methyl

ester, ang 1-(23iglibydiherzfdddiprine-yiragshids4bydrexyesirable, in order to be able to
1,2,5,6-tetrahydro-pyridine-3-carboxylic acid methyl ester have been disclosed in US 4,957,928.

2-(2,3-DihydrosévetoifiedriprisdEdimethyl)-6, 7-dimethoxy-1-methyl1,2,3,4-tetrahydro-isoquinoline and
2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-6,7- WO 2009/013300PCT/H2008/000090 3

dimethoxy-1,2,3,4-tei{ahygrevisotivinelinaddav ot éi pisdesed lid DD:25Q-9B0ekly R4RG cles, 1-
D2 o SR e e e st 0, 10
trifluoromethylspRany 3 Janyarlising has Bramdisplasad i3S B adKiperidine, 1-[1-(7-tert-butyl-
15 2,3-dihydrobenzo[1,4]dioxin—2-yl)—ethy1]-3,5~dimethy1fpiperidine, 1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3,5-dimethyl-piperidine, 1 -(7-tert-butyl-2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3,3-dimethyl-piperidine, 1-(6-ters-butyl-2,3-
dihydrobenzo{1,4]dioxin-2-ylmethyl)-3,3 -dimethyl-piperidine, 1-(7-tert-butyl-2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methyl-piperidine, 1 -(6-tert-butyl-2,3-
20  dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methyl-piperidine, and 1-[1-(6-tert-butyl-2,3-
dihydrobenzo[1,4]dioxin—2-yl)—ethy1]—3,S-dimethyl-piperidine have been disclosed in
WO 90/02122. 1-(2,3-Dihydrobenzo[ 1 ,4]dioxin-2-ylmethyl)-piperidine-3-carboxylic acid
methyl ester, 1-(2,3-dihydrobenzo[ 1 ,4]dioxin-2-ylmethyl)-4-oxo-piperidine-3-carboxylic
acid methyl ester, 1~(2,3-dihydrobenzo[1,4]dioxin—2—ylmethy1)~1,2,5,6—tetrahydro-pyridine-
25  3-carboxylic acid methyl ester, and 1-(2,3-dihydrobenzo[1,4]dioxin-2-yimethyl)-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 -methyi-
1,2,3,4-tetrahydro-isoquinoline and 2-(2,3-dihydrobenzo[1 ,4]dioxin-2-ylmethyl)-6,7-



SSUMMARY OF THE INVENTION An object of the present invention is to provide further alpha2C
antagonists that can be used for the treatment of diseases or conditions of the peripheric or central

nervous syst \g&gﬁﬁi&ﬁlphazc antagonists are indicated to be useful. ARCP i bject of the
present inver?})?g))n IS to provide further compounds to be used as alpha2C antaé%ﬂ%’%gﬂierq}f()) the

treatment of mammals. Furthermore, pharmaceutical compositions comprising the present compounds
are provided. The alpha2 antagonists of the preseht invention have an improved selectivity for the
alpha2C adrcnoceptor subtype and/or an enhanced potency. DETAILED DESCRIPTION OF THE

INVENTION 15 thepe3ent inverligurieisiesiie ne/ehapearlisaniaganisd hsysrpthe. ge(zesal formula
[, (R.)m R R2 R3 R3 Nz 3 /e\ R4 R3R4 wherein X is C(R5)(R6) or 20Z is -[C(R4)2],- or a single

bond; RI is, inBélpsiekenag! ket idienBrecuimsid )yl dkie e s jRyinphac ) Bighg/ SHaRsgdR,

halo(CI-C6)alkyl,,pheryl(C. (Cl-Co -(C= ‘ )2, -

di(C1-C6)alky éarcr};lP o%gﬁééar%%@%\/@g\%0%%%%%%&%0&%%%%3 afiane=of
trifluoromethyl-phenyl)-pyrrolidine has been disclosed in US 3,644,414.

5 SUMMARY OF THE INVENTION

An object of the present invention is to provide further alpha2C antagonists that can
be used for the treatment of diseases or conditions of the peripheric or central nervous
system wherein alpha2C antagonists are indicated to be useful. Accordingly, an object of
the present invention is to provide further compounds to be used as alpha2C antagonists in

10  the treatment of mammals. Furthermore, pharmaceutical compositions comprising the

present compounds are provided.

The alpha2 antagonists of the present invention have an improved selectivity for the

alpha2C adrenoceptor subtype and/or an enhanced potency.
DETAILED DESCRIPTION OF THE INVENTION

15 The present invention relates to novel alpha2C antagonists having the general

formula I,

R, R, R, R,

© N><z
(RQm@io Rs‘}\x/%‘&
R, R4

wherein
X is C(RHRy) or C(R7)(Rg);

20 Zis -[C(R,),],- or a single bond;
R, is, independently at each occurrence, hydroxy, (C;-Cgalkyl, (C,-C¢)alkoxy, halogen,
halo(C,-Cg)alkyl, phenyl(C,-Cg)alkoxy, (C,;-Cyalkoxy-(C=0}-, CN, NO,, NH,, mono- or
di(C,-Cy)alkylamino or carboxy;



4 R2 is independently at each occurrence, H or (C1-C6)alkyl; R, is, independently at each occurrence,
H or (C1-C6)alkyl; R4 is, independently at each occurrence, H, hydroxy, (C1-C)allcyl, (C2-C6)alkenyl,
hydroxy(CI-C8)alkyt roxy(C2-Ce6)alkenyl, (C1-C6)alkoxy(C1-C6)alkyl, -
5c3a|keny|ox§/‘)<%%"8@%?,%(c|-C6)a|ky|-(c-=0)-, (C1-C6)alkoxy-(C=0)-, hydroxy(C 0%
C6)alkoxy(CI-C6)alkyl or (C,-C6)alkoxy(CI-C6)alkoxy(CI-C6)alkyl; or R4 and R, both attached to the
same carbon ring atom form, together with the carbon4ing atom to which they are attached, a -(C=0)-
group; R5 is H or hydroxy; 10 or R, and R5 attached to adjacent carbon ring atoms form a bond
between the Cﬁr@@nﬁgﬁcﬁ&@mﬁﬂﬁ wilichcthexie Bttaghed Rfig; phenyl unsubstituted or substituted
with | or 2 subsfitu’ent(s) R9; R, is H, (C1-C6)alkyl, hydroxyZCI-CG)alkyI, (C1-C6)alkoxy(CI-C6)alkyl or
(C1-C6)alkoxys iChBspasativ ahertiRocstaened hoadfacent&ytbon ring atoms form a bond between
the carbon ring atoms to which they are att ; | r = |k -C6)alkenyl,
(Cl-C6)aIkox3% “H%.’Igglggeeﬁ? ()%%E&ﬁgﬁab%%ﬁ%gﬁc}aﬁg(ﬁaﬂ&@g aﬁgj\}(llc%%(%%i)@f%]}%%a Igen.yl,
hydroxy(Cl-CakeuyChalpiliyC Batiox(C pignikeana6)alkimintaC cBJalksky(Gi-C6)alkyl,

C2-Co6)alk I Cl-C6)allcyl 1- 20(C1-05)al -(C=0)-.(Cl-C6 -(C=0)- -C6)alkyl,
(Cr. oyt SIS TR e (o LT O by R ey, b oy
hydf°XV'<C:Obég_lgﬁ?éﬁlawm@xvd%gﬁ)x&&@@akmxy@c;%kudyl;

(ClI-C6)alkoxy-( -(C1C6)alkoxy(CI-C6)alkyl, (C1-C6)alkyl-S-(C1-C6)alkyl, . .
hydroxy(C1-Ce)RkghSRbriesamind (e e 61318 CBRATTREA TR RIEL (L ALRTaNKR the carbon ring

(C1-C6)alky-(G= 0kl GRIAN {G ke 2SCRIals Y E50)-(C, -C6)alkyl-SHC1 -C6)alkyl, (C1-C6)
alkyl- S-(C, -C6)alkoxy(C [-C6)alkyl, hydroxy(CI-C6)alkyl-SHCI-C6)alkoxy(CI-C6)alkyl,
(CI-C6)alkoxyKOk86)al¥grdss;(CtRalkoxy(Cl-C6)alkY1, (CI-C6)alkyl-(0--,5=0)-(C1-C6)alkyl,

o SRR FEMR RN R PN P dastiatig. (O
hydroxy(ClI-C Gyatkyt¢OmBciOthéE b€ Byathesty (CI-C6)alkyl, (C1-
R, is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Ry;
‘R7 is H, (C,-Cgalkyl, hydroxy(C,-Cy)alkyl, (C,-Cealkoxy(C,-Cyalkyl or (C,-Cyalkoxy-
(C=0)-;

15  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 hydroxy, (C;-Cyalkyl, (C,-Co)alkenyl, (C;-Cgalkoxy, halogen, hydroxy(C,-Cyalkyl,
halo(C,-Cy)alkyl, hydroxy(C,-C)alkenyl, hydroxy(C,-Cg)alkoxy, halo(C,-Cyalkoxy,
phenyl(C,-Cg¢)alkoxy, (C,-Cy)alkoxy(C,-Cealkyl, (C,-Cglalkenyloxy(C,-Cy)alkyl, (C,-

20  Cgalkyl-(C=0)-, (C,-Cypalkoxy-(C=0)-, (C,-Cyalkoxy-(C=0)~(C,-Cgalkyl, (C,-Cgalkyl-S-
, (C,-Calkyl-(C=0)-O-, (C,-Cy)alkyl-(C=0)-0-(C,-C¢)alkyl, hydroxy-(C=0)-(C,-
Coalkoxy, hydroxy-(C=0)-(C,-Cgalkoxy(C,-Cgalkyl, (C,-Cg)alkoxy-(C=0)-(C;-
C,alkoxy(C,-Cyalkyl, (C,-Cg)alkyl-S~(C,-Cgalkyl, hydroxy(C,-Cqalkyl-S~(C,-Cyalkyl,
(C,-C)alkoxy(C,;-Cgalkyl-S-(C,-Cyalkyl, (C,-Cgalkyl-(C=0)-8-(C,-Cyalkyl, (C,-

25  Cgalkoxy-(C=0)-(C,-Cyalkyl-8-(C,-Cy)alkyl, (C,-Cgalkyl-S-(C,-Cy)alkoxy(C,-Cy)alkyl,
hydroxy(C,-Ce)alkyl-S-(C,-Coalkoxy(C,-Ce)alkyl, (C-C¢alkoxy(C,-Cyalkyl-S-(C,-
Cyalkoxy(C,-Coralkyl, (C,-Cgalkyl-(O=5=0)~(C,-Cg)alkyl, hydroxy(C,-Cgalkyl-(O=S=0)-
(C,-Cyalkyl, (C,-Cgalkoxy(C,-Cyalkyl-(0=8=0)-(C,-Cyalkyl, (C,-C¢alkyl-(0=5=0)-(C;-
C)alkoxy(C,-Cgalkyl, hydroxy(C,-Cg)alkyl-(0=8=0)-(C,-Cy)alkoxy(C,-Clalkyl, (C,-



WO 2009/013390PCT/F12008/000090 5 C6)alkoxy(C,-C6)alkyl-(0=S-0)-(C1-C6)alkoxy(C,-C6)alkyl,
(ClI-C6)alkyl-0-(0=S=0)-(C1- C6)alkyl, hydroxy(C1-C6)alkyl-0-(0=S=0)-(C1-C6)alkyl,
(CI-C6)aIkyI-(0:S:OJ-O- C1- C6)alkyl, hydroxy(CI-C6)alkyl-(0---S=0)-0-(C1-C6)alk lg
(CI1-C6)alky1-102&W 8RR 10)-(Ci- C6)alkyl, hydroxy(C1-C6)alkoxY (C1-CE)RIG08/000090
(C1-C6)alkoxy(C1-Cialkoxy(C1-C6)allcyl, 5halo(CI-C6)alkoxy(C1-C)allcyl, CN, NO2, (R10)2N-,
(R10)2N4C1-C6)alkyl, (R10)2N-(C=0)-, (R10)2N-(C=0)-(C1-C6)alkoxy(C1-C6)alkyl,
(R10)2N-(C=0)-(C1-C6)alkyl-S-(C1-C6)alkyl, (R10)2N-(C=0)-(C1l-C6)allcyl-(0=S=0)-(C1-C6)alkyl,

carboxy, R0 ReQi REHRAT O Oopl (L cOmlapy(OlihlakorRy Rd-podsRaptiached to

adjacent carboff ring orm, together wi carbon ring 10atoms to which they are attached, a

cogdensed pk@g)ylﬂayhgxydﬁmegémrﬁawlbﬂeﬁngW@)t(ﬁ‘stﬁbéﬂliﬁmléd%r@dﬁfﬂtﬂ@dﬁﬁ@)-ﬁdﬁz o
tit t [ t ' -C 1- A -C6 ,
T SRR SO, Sl b e
Rs attached tegdiRgenteabaQ rog-aterysdoayalkge it Oyjalkte @ rogalking (Satakkyd which they

are attached, a condensed 5 or 6 membered saturated or unsaturated car?ocyclic rin? or a condensed

5 or 6 mePnbefelpCareteporGrsatabarb & NetdtsciR i Nind Rokblitfing 22502 1Bk d4IGM ey selected

from N, 0, an Vherein said carecuaits of pater! I{0g ikyiesl @r uhstigyted with 1 or
2 substituentgl)geb)aich??r%egg%e?{ly being hy(%m? %QCdélkyﬁgQ%%%xy, %dr?\%%l-caalkyl,

halo(C,- 20CefAIN(CT@dfalkasial-CERHY)- (G Loslalkyrieee) R (¢ Leit)koRy-{€=55=r oxo; or
R, and Rs form, togethar,with the-ce {ng atom to which they are attached, a 5 or 6 membered
saturated cartr%c%/ﬁ%r% Xg%%%%ﬁ%fgngg(n%ged saturated heterocyclic ring containing 1 or 2

heteroatom(s Jos®getéRirattadiecdtceaiiaSnivbrrhoim regc: samb doyeli grtheteide fdieatpep isnsubstituted
or substifyted with 1 oF, & S RRUMENHELRAEN Z31dSRA BRI RS NBEESYa frdnfiHalRY! or OXO;

unsubstituted or substituted with 1 or 2 substituent(s) each independently being hydroxy,
(C,-Cgalkyl, (C,-Cgalkoxy, hydroxy(C,-Cs)alkyl, halo(C,-Cgalkyl, (C,-Ce)alkoxy(C;-
Cyalkyl, (C,-Cyalkyl-(C=0}- or (C,-Cy)alkoxy-(C=0)-;
or R, and R, attached to adjacent carbon ring atoms form, together with the carbon ring

15  atoms to which they are attached, a condensed 5 or 6 membered saturated or unsaturated
carbocyclic ring or a condensed 5 or 6 membered saturated or unsaturated 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,-Cg)alkyl, (C,-Cyalkoxy, hydroxy(C,-Cgalkyl, halo(C,-

20 Cyalkyl, (C,-Cyalkoxy(C,-Cgalkyl, (C,-Cyalkyl-(C=0)-, (C;-Cglalkoxy-(C=0)- or 0x0;
or 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 S 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

25  independently being hydroxy, (C,;-Cy)alkyl or oxo,
R, is, independently at each occurrence, hydroxy, (C,-Co)alkyl, (C,-C¢)alkenyl, (C;-
C,)alkoxy, halogen, hydroxy(C,-Cy)alkyl, halo(C,-Cs)alkyl, hydroxy(C,-Cs)alkenyl,
hydroxy(C,-Cy)alkoxy, halo(C,-Cg)alkoxy, phenyl(C,-C)alkoxy, (C,-Cqalkoxy(C,-Co)alkyl,
(C,-Cyalkenyloxy(C,-Cy)alkyl, (C,-Cgalkyl-(C=0)-, (C,-Cyalkoxy-(C=0)-, (C,-Cy)alkoxy-



R9 is, independently at each occurrence, hydroxy, (C1-C6)alkyl, (C2-C6)alkenyl, (Cr C6)alkoxy,
halogen, hydroxy(C1-C6)alkyl, halo(C1-C6)alkyl, hydroxy(C2-06)alkenyl, hydroxy(C1-C6)alkoxy,

halo(C, C6)a| C1-Ce6)alkoxy, (CI-C6)alkoxy(C1-C6)alkyl, (C2 1-C6)alkyl,
(C1-C6)alkyl-( %%Z)O Q@}X 6)alkoxy-(C=0)-, (C1-C6)alkoxy- WO 2009/013%@@??%@%%000090 6
(C=0)-(C1-C6)alkyl, (Ct-C6)alky1-S-, (C1-C6)alkyl-(C=0)-0-, hydroxy-(C=0)-(C1-C6)alkoxy,

hydroxy-(CzO)-(Cl-C6)aIkoxy(CI-C6)a|ky|, (C.- C6)a|k(fxy-(C:O)-(Cl-CG)aIkoxy(CI-CG)aIicyI,
(ClI-C6)alicyl-S-(C1-C6)alkyl, hydroxy(ClC6)aI|cyI -S- (Cl 05)alicYl,

(C1- C6)a|koxy(@;L(g) X%h% g?;fkyl £ @%&1{%}1 £C, AP 505 (E]-CHR¥M C=0)-0-(C,-

(ClI-C6)alkoxy-(C= CG)aIk]ﬁ (C1- CG) yl-S- gCI CG{alko &/(Cl C6)a|k I
hydroxy(Cl- caya]klybzsl(mm)(élﬁé&gx@@@}hw hydroxy-(C=0)-(C,-Cglalkoxy(C,-Cgalkyl, (C,

(CIC6)alkoxy( e IkyJe(O ( al kyl,
hydroxy(C, cg)éﬁ%“i) g& %é %qu@ggﬁy&]@we)gk% %(520)%"? 7 %’%o (’&?g‘ éé)alkyl
(C1-C6)alkyl-([D)eiSyi®)-(CHCHBHKOXG(CHEBYCH, ﬁyldtbwwm&w&yu(@J-Séﬁbkﬂ-(CWO) -8-

R Gl Bl O el O

AR a“ﬁ"é?%m“é’?%??ﬁw‘@aﬁwﬁggﬁ%m?é%?%%f‘

a rox allco allc

C6)a|koxy{CI @@ﬁé%%%@((ﬂ el y%al'l%%}é@' 68/(94} 4 @(ﬁ%@@ﬂkﬂ

15(12"10)2N-( 2102 C (R10)2N-
%x%@%‘i Y %ﬁk 11@ %1:65 @) c@%ﬁ@%ﬁ'\hﬁ E0hleki6) @Wﬁ(@;@ﬁbﬁy@

(C=0)-(C1-C)al )alicyl, (11. 10)2N (C C6 alkyl- O S= 0) (C,-C)ailcyl, earboxy
R1,-(0-S=0)- dﬁd?@ikyl(%@))@kyb{@‘%r@ﬁ@a@e)éﬂéﬁiéﬁa c@f@@ﬁ)ﬁﬁg@ﬂﬂ#@f&%ﬁt@ether

with the garboping amz ihey are attaghed. mg%%s%d@w@xwmﬁ@d@m%w

membered 20unba rate bocy id ring or a condenséd 5 or 6 membered unsaturated heterocyclic

ring contaln|nQCL{ﬁé)hlketdbeﬁeﬁffg)é@e@mw&)rhﬂ@md(@aWh@ﬂ@h@dﬁw%&b@&yﬁ|€§30f
heterocyclic ri tit t r bsti [ tly being
mycroxy, (C1-COT L s R s T E LR CaRRR Y
(C1- CG)alkOXWﬁ%@‘@@C@@WKﬂaIﬂkﬂ)mﬂ(ﬁm)ﬁwﬂyﬂﬂﬁﬁﬁ)ﬁwms independently at
each occurren C yI ( k ) pendently
at each occurr 38@%@?0@%%%&%9@%%1@?&@@ %géqﬁ??/i or monfi r}%
di(C1-C6)alkyl@mige:(C,-Cyalkyl, (R,0),N-(C=0)-, (Ry),;N-(C= 0> (C,-Cyalkoxy(C,-Cyalkyl, (Rm)z -
(C=0)~(C,-Cy)alkyl-S-(C,-Cglalkyl, (R;0),N-(C=0)~(C,-Cy)alkyl-(O=5=0)-(C,-C)alkyl,
carboxy, R;;~(0=8=0)- or R;-(0=5=0)-0-;

or Ry 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
20  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 |
independently being hydroxy, (C,-Cy)alkyl, (C,-Cg)alkoxy, hydroxy(C,-C¢)alkyl, halo(C,-
Cyalkyl, (C;-Calkoxy(C-Cyalkyl, (C,-Cyalkyl-(C=0)- or (C,-Cyalkoxy-(C=0)-;
25  R,,is, independently at each occurrence, H, (C,-Cy)alkyl, hydroxy(C,-Cgalkyl, (C;-
Cy)alkyl-(C=0)- or R,,-(0=5=0)-;
R,, is, independently at each occurrence, hydroxy, (C,-Cyalkyl, (C,-C)alkoxy, halo(C;-
Cyalkyl or mono- or di(C;-Cg)alkylamino;

mis 0, 1 or 2; and



mis 0, 1 or 2; and WO 2009/013390PCT '12008/000090 7 nisi or 2; or a pharmaceutically acceptable
salt or ester thereof; with the provisos that the compound is not
1-(6-tert-buty1-2,3-dihydrobenzo[1,41dioxin-2- ylmethyl)-3,5-dimethyl-piperidine,
1-(7-tert-buty1v-‘é(,)32-‘l9ﬁ€ ?3P)enzo[1,41dioxin-2- 5y|methy|)-3,5-dimethyl-pipé’ﬁ&fﬁ&‘mmm%
1-[1-(7-tert-buty1-2,3-dihydrobenzo[1,4]dioxin-2-y1)- ethyl]-3,5-dimethyl-piperidine,
1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3,5-dimethyipiperidine,
1-(7-tert-buty1-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3,3-dimethylpiperidine, 1 -(6-tert-butyl-2,3
-dihydrobenzo % ,fflcl' Hxin-2 -ylrnethyl)-3 ,3 -dimethylpiperidine,

1-(7-tert-butyl- ,%-d)lﬂydrobenzo[l,4)dioxin-2-y|methyl)-3-methyl-piperidine, 1-

10(6-tert-buty loPa3hkyidcotiratig[ dcddplabtinsdyimstlyihSentethyl-piperidine, 141-(6-ten-
buty1-2,3-dihydrobenzo[l,41c|ioxin-2-y1)-ethy|)-3,5-?i

dinydrobenzo[ F'#1 6Byl iptRRdE 3 Ch 5@5{?%%%%%%@&&8?{%9& Aldioxin-2-

dihydrobenzo[;hdigins Z-vimetyipiraranineridipe-8uearbaxyiig asttmethy @sten-1-
(2,3-dihydrobenzo[1,4idioxin_-2-ylmet.hyl)‘-l,,z,5,6-tetrahydro-pyridine-3-carbox lic acid 15methyl ester,
1-(2,3-dihydrobEredp)A divkimetyhpiegridios. yldrekyer’ Pea-tetrdihydrebsvatiiednsmBodtic acid
methyl ester, 2:¢ 3-dibyelrobenzall 4fclioxipy 2-vimetediBof 1 4]dioxin-2-yimethyl)-3,5-dimethyl-
dimethoxy-l-rﬁeet gl-l’,%,3,4-tetrg%))/%l}o-isbqt%oline, 2-(2,3-8%|h’yér(1)06(é?120 141 io)xiﬁ-z-lme d
ylmethyl)-6,7-diipeitioxy 1(2;34-tatsa i tibbisdgbimetifibddioxin-2-ylmethyl)-3,3-dimethyl-

2-(2,3-dihydrobenzofl 4]§j_i XinZ-ylme 1)5]&12%§'t tr, ha/ﬁro-is_ uinolgﬁl Of 3_gimethvl-
1-(2,3-dihydro%@%ri%c[}[f’ o@:ielﬁgyﬁﬁgiy- 58 -(%‘%r? uo olr%)g%ylypﬁgny -pyrro]lrlla?n(éy. In a possible
subgroup of thgigaidiey nd3-effounnia,3-BhgdfeER49P1,4)doaifuztybnpbeliblenstiytiopgidfithe - :
compounds ofé rml%a [, nis 1..In.another ible subgro the compoungds of formula I, nis 2. In
a further Pdssi qoéteéﬁ B%lfj%gd %%%ﬁ{&%ﬂgﬁ‘ﬁé’f’%%iﬁ%‘f@% s ﬁ%igig%%“ .IQ%IH& %ﬁgf possible
subgroup of theueampodnslarebéaroiuladididis ki) leva fualsedipeasibiamudgieup@fithe compounds of
formula I, R3is H. WO 2009/013390PCT/F12008/000090 o
dihydrobenzo[1,4]dioxin-2-ylmethyl)-piperidine-3-carboxylic acid methyl ester, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-4-oxo-piperidine-3-carboxylic acid methyl ester, 1-
(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,5,6-tetrahydro-pyridine-3-carboxylic acid
15  methyl ester, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-4-hydroxy-1,2,5,6-tetrahydro-
pyridine-3-carboxylic acid methyl ester, 2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-6,7-
dimethoxy-1-methyl-1,2,3 4-tetrahydro-isoquinoline, 2-(2,3-dihydrobenzo(1,4]dioxin-2-
ylmethyl)-6,7-dimethoxy-1,2,3,4-tetrahydro-isoquinoline, 2-(2,3-dihydrobenzo[ 1,4]dioxin-
2-ylmethyl)-1,2,3,4-tetrahydro-isoquinoline or 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl-

20  3-(3-trifluoromethyl-phenyl)-pyrrolidine.

In a possible subgroup of the compounds of formula I, Z is -[C(R,),].--

In a further possible subgroup of the compounds of formula I, nis 1.

In another possible subgroup of the compounds of formula I, nis 2.

In a further possible subgroup of the compounds of formula I, Z is a single bond.
25 In a further possible subgroup of the compounds of formula I, R, is H.

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



8 In a further possible subgroup of the compounds of formula I, R4 is, independently at each
occurrence, El, (C1-C6)alkyl, (C2-C6)alkenyl, hydroxy(C2-C6)alkenyl, (C,-C6)alkoxy(Ci- C6)alkyl,
(C2-C6)alkenyloxy(C,-C6)alkyl, (C1-C6)alkyl-(C=0)-, (C1-Ce)alkoxy-(C=0)-,

hydroxy(Cl- Cé&lé@ﬁﬂ?@@%ﬁ)allcyl or (C1-C6)alkoxy(C1-C6)allcoxy(C1- C67QWFZP8?/8%§ﬁque 5 H.

In another possible subgroup of the compounds of formula I, 124 is, independently at each
occurrence, El, hydroxy or (C1-C6)allcyl; for example, $. In a further possible subgroup of the
compounds of formula 1, mis 0. In another possible subgroup of the compounds of formula I, m is 1.

10In a further p055|b e subgrou oft oun,

occurrence, hydroxy, pﬁenr%i‘ éjoé% aﬁl >§/I ?8 é%fa é&i‘& 1'1&%3' %%@ﬁmgg%??\lgﬁg&{ %}rl]%&%{} a
dI(Cld C6)a(|jkyl@ﬁ{mntﬁ@ﬁ1ﬁﬁdaony(c cgoaacﬁuu(hg:cg}aﬂsebge ?bwﬂféﬂtﬂﬁmﬁm@ﬁ@?ﬁf?mat:‘ R1
is, independently at each occurrence, roxy. en,. phe a or n another
possible subgr%é Ieyfly %2 }S(f& 5YI?E§§ ﬁ%gﬁéh &ﬁté&%oﬁcb rence, hydroxy,
(C1-Cé)alkyl, Agﬂ&ﬁk@"@m&rx@@m@gaﬁ@l BXROMTONAAEY-OD BROGRT, 10 RIYENRE BRSSRIG

subgroup of the compouncfs of formula I, Xis C(R6)(R6). In a further possible subgroup of the
compounds offermula I, R5 is H. 20In another possible subgroup of the compounds of formula I, R5 is
hydroxy. In another possible subgroup of the compounds of formula I, R4 and R5 attached to

adjacent carbon r|nglﬂmgp%gm@@ﬁbgﬁ;wﬁg@&%Mglag@m Iowyhucﬁlahpmaéﬁtgttached In

a further possible subgroup of the compo unds of formula I. R6 is unsubstitued WO
2009/013390F@WP%@%@G@W@W%(Qn%W&f%%@§%group of the compounds of formula
1,

In a further possible subgroup of the compounds of formula I, mis 0.
In another possible subgroup of the compounds of formula I, m is 1.

10 In a further possible subgroup of the compounds of formula [, R, is, independently at
each occurrence, hydroxy, phenyl(C,-Cg)alkoxy, (C-Cy)alkoxy-(C=0)-, CN, NO,, NH,,

mono- or di(C,-Cg)alkylamino or carboxy.

In a further possible subgroup of the compounds of formula [, R, is, independently at

each occurrence, hydroxy, halogen, phenyl(C,-C¢)alkoxy or NO,.

15 In another possible subgroup of the compounds of formula [, R, is, independently at
each occurrence, hydroxy, (C,-Cyalkyl, (C,-C¢)alkoxy or halogen; for example, hydroxy or
halogen.

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



R6 is phenyl substituted with 1 or 2 substituent(s) R9; R9 is, independently at each occurrence,
hydroxy, (C2-C6)alkenyl, hydroxy(g-C)alicyl, 5halo(CI-C6)allcyl, hydroxy(C2-C6)alkenyl,
hydroxy(C,-C6)alkoxy, halo(C,-C6)alkoxy, phenyl(CI-QalkoxY, (C1-C6)alkoxy(CI-C6)alkyl,
(C2-C6)alkenyfsy @) @&3dlkyl, (C1- C6)alkyl-(C=0)-, (C1-C6)alkoxy-(C=0)F(TER@MIP-(C=0)-(C,
-C6)alkyl, (C, (ClI-C6)alicyl-(C=0)-0-, (C1-C6)alkyl-(C=0)-0-(C1-C6)allcyl, hydroxy-(C----0)-(C1-
C6)alkoxy, hydroxy-(C=0)-(C1-C6)alkoxy(C,-C6)alkyl, (C1-C6)alkoxy-(C=0)-(Cr
10C6)alkoxy(Ct-C6)alkyl, (Cl-C6)alkyl-S-(C1-C6)alkyl, hydroxy(Cl-C6)alicyl-S-(C1-C6)allcyl,
(ClI-C6)alkoxy(C1-C6)alkyl-S-(CI-C6)alkyl, (CI-C6)alkyl-(C=0)-S-(C1-C6)alkyl, (Cr
C6)alkoxy-(C=8¥®H:C6)allcyl-S-(C1-05)alkyl, (CI-C6)allcyl-S-(C1-C6)allcoxy(C1-Cialkyl,
hydroxy(CI-C6)alkyl-S-(C1-C6)alkoxy(0-C6)alkyl, (C1-C6)alkoxy(C1-C6)allc-yl-S-(C1-
C6)alkoxy(CI-C6)allcyh {fat{ebpaddiyik-¢0Fsatn-(ClheEe)alteyindyelf fotyGld-ICdalkyl-(0=S=-0)-
15(CI-C6)alkyl, (CI-C6)alkoxY(C1-05)alky1-(0=5=0)-(C,-C6)alkyl, (C1-C6)alkyl-(0=S=0)-(0-
ce)a|koxy(o-cg)@fwhwb%mﬁ‘?é&)‘ﬁﬂéyﬂ!((éég’-ﬁ}&(é’ﬂéé‘yélkoxy(c|-C6)a|ky|,

(CiC6)31k0XY(§L'f§,%%g‘c\4d@ﬁ?z‘r@a£§ bk Sp ek, ikea) alard(O=EFANE Clalkyl,
hydroxy(CI-C6)alkyl-0-(0-3=0)-(C1-C6)alkyl, (lg:,-ce alkyl-(0-5=0)-0-(CiC6)alkyl,
hydroxy(Cﬁ-CGMl@{zC(&Bﬂkﬁ)lD’ié@IYQ%z)é e BRIt (=3 }bmmlféfy}jcég)a&eée)a|kyl,

nlo(C1-Coyiy - CAIST AL NS (RIO2N (RID2N A Loy, (ABISAHCE0)-
(12:0)2N-(C=o};eﬁmemmbx@(}@ﬁ}&qwipﬁ@e)@@m&w@s}é]@&()@kyd:_@?aﬁ@guaﬂcyl—&
(21000 C 0 e CMN BTG RN G -0 0 2
are attached, adgpilicenysegdphenil+0p(@, dpdensad5@)Blyletihepaimsatirapdtarbocyclic ring or
¢ L P e cneon g eprnipply seleced
1 or 2 substitugai(s), packyWRZA08/04 38R 12008/A06090-10)ipdepengisiay (aging hydroxy,
e Bl o efe o Ch S !
formula I. R6 is,phigaytcubsiituied \ihd,andd sHbsityan(s)BAC )alkoxy(C,-Cyalkyl-S-(C, -
Cyalkoxy(C,-Cg)alkyl, (C,-Cyalkyl-(O=8=0)-(C-Cy)alkyl, hydroxy(C,-C¢)alkyl-(O=5=0)-

15 (C,-Cgalkyl, (C,-Cyalkoxy(C,-Cglalkyl-(0O=8=0)-(C,-Cyalkyl, (C,-Cq)alkyl-(0=5=0)-(C,-
Cyalkoxy(C,-Cyalkyl, hydroxy(C,-Cg)alkyl-(O=5=0)~(C,-Cy)alkoxy(C,-Cyalkyl, (C;-
Cyalkoxy(C,-Cy)alkyl-(0=8=0)-(C,-Cyalkoxy(C,-Cy)alkyl, (C,-C¢)alkyl-O-(0=5=0)~(C,-
Cyalkyl, hydroxy(C,-Cy)alkyl-O-(0=8=0)-(C,-Cgjalkyl, (C,;-Cy)alkyl-(0=5=0)-0-(C;-

Cyalkyl, hydroxy(C,-Cg)alkyl-(0=8=0)-0-(C,-Cy)alkyl, (C,-C¢)alkyl-(0O=S=0)-N(R(}-(C,-

20  Cpyalkyl, hydroxy(C;-Cyalkoxy(C;-Cgalkyl, (C,-Cylalkoxy(C,-Cy)alkoxy(C,-Cy)alkyl,
halo(C,-Calkoxy(C,-Cyalkyl, CN, NO,, (R,),N-, (R,0),N-(C,-Cylalkyl, (R (),N-(C=0)-,
(R,),N-(C=0)-(C,-Cy)alkoxy(C;-Cg)alkyl, (R,),N-(C=0)-(C,-Cy)alkyl-5-(C,;-Clalkyl,
(R,0),N-(C=0)-(C,-Cyalkyl-(0=5=0)-(C,-Cy)alkyl, carboxy, R;;-(0=5=0)- or R,

(0=5=0)-0-;

25  or Ry 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



5R9 is, independently at each occurrence, hydroxy, (C1-C6)alkyl, (C1-C6)alkoxy, halogen,
hydroxy(CI-C6)alkyl, halo(CI-C6)alkyl, hydroxy(CI-C6)alkoxy, halo(C1-C6)alkoxy,
phenyl(C1-C6)alkoxy, (C1-C6)alkoxy-(C=0)-, (C1-C6)alkyl-(C=0)-0-, hydroxy-(C=0)-(CIC6)alkoxy, CN,
(R10)2N-, (RIURRIVEEH20 R1-(0=S=0)- or or R.9 and 1(9 attached to adja®ERREAMHNYNAY atoms
form, together with the carbon ring 10atoms to which they are attached, a condensed 5 membered
unsaturated heterocyclic ring containing 2 heteroatomsgpselected from 0, wherein said heterocyclic ring
is unsubstituted; for example, R6 is phenyl substituted with | substituent 1(9 and R., is hydroxy,

(C1-Ce6)alkoxy, halogen, hydroxy(CJ-C6)alk I )2N-;In another sibl I of the
compounds of' Fr?ﬁﬁgeﬂt |Eﬂ§éﬂé@é§’)?éfr%¥?ur¥k‘f§£goés§%fg%n§ réﬁ’f?’g?‘t}%%o %%i%]slgé‘ of formula
I, is H, hydroxy{GdnG)alkl,) 66 @t C (C Rl d (SDCB)atkoyLoxyQ)C-oF-example, H.

In a further possible subgroup of the compounds of formla I, R7 is (C1-C6)alkyl, hydroxy(Ct-C6)alicY],

(C,-C6)allcoxy(CI-C )a%%/):&‘ggg %%S%P%gél%%guéﬁz o é{({){rg gx%ngl%% éj%%ﬁﬁ)lalkyl, 20In another possible

subgroup of the com rmu acent ¢arbon ring atoms form a

bond betweengthg gasRoNstinginiem® i Whichstheytasatat®ched.  In a further possible subgroup of
the compounds of formula |, R8 is (C2-C6)alkenyl. halogen halo(CI-geggiﬁgdr%%fcz-cwalkenyl,

hydroxy(CaL-CByalfkRgeneanseshy 2 eshesuieptie AyRE ek kel 1988 alkyl,

(CZ'Cﬁ)a'ke”%&%’&r’k&@g&mgl,(ﬁdr& ko G9artbek C QKRR COMky (C1-CB)alkyl-S-,
hydroxy-(C=0)-" WO 2009/013380PCT/F15008/000090 11 (C1i-C6)alkoxy,

hydroxy-(C=0)ptenvt6)disikre € falkdkoroHEadky- byt ca=Csldidrpey-Caikdf -
(CI-C6)alkyl-SA4C 1+ |, Aydraxy(e 1 Golalky]- S (Cl | (&F _(A—c=ON.0.-
06)a|koxy(C|-é§§§1E§&%1-&é %ﬁ?&xﬁg(@F gﬁﬁ% ={0)-s-( |-?:1(6§§‘é'1k(§/)|, (SC,O-)O’ |
C6)alkoxy-(C=@)RCinC R)adktgkinq G1adj6yaticsdr (@) 106) alkyisSo(O,- CeytiRoRGChe iRy Iring
5hydroxy(CI-C6)alkyl-S+(C1-C6)alkoxy(Cl-C6)alkyl. (CrCe)alk S(C1-
ca)alkoxg(/ c1¥ 531(&9’1,‘6%{% 635‘1@%%%3 303‘3?%‘”{‘-%%% §T8€y%§ﬁ>[>%%§i§é% §|€|§§f-° )
(CrCe6)alkyl, (Gbrit:alkdyétettioiatksdi0es 0k (C v etallsyld (C1E6yatiid (De Ba0)¢Batituted;
for example, R, is phenyl substituted with 1 substituent Ry and R, is hydroxy, (C,-Ce)alkyl,
(C,-Cy)alkoxy, halogen, hydroxy(C,-Cyalkoxy or (R,y),N-.

In another possible subgroup of the compounds of formula I, X is C(R;)(Ry).

15 In a further possible subgroup of the compounds of formula I, R, is H, hydroxy(C,-
Coalkyl, (C,-Cgalkoxy(C,-Cyalkyl or (C,-Cylalkoxy-(C=0)-; for example, H.

In a further possible subgroup of the compounds of formla I, R, is (C;-Cyalkyl,
hydroxy(C,-Cyalkyl, (C,-Cg)alkoxy(C,-C¢)alkyl or (C,;-Cyalkoxy-(C=0)-; for example, (C;-
Cgalkyl.

20 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 compounds of formula I, Ry is (C,-Cg)alkenyl,
halogen, halo(C,-Cg)alkyl, hydroxy(C,-C,)alkenyl, hydroxy(C,-C)alkoxy, halo(C,-
25  Cgalkoxy, phenyl(C;-Cgalkoxy, (C,-C¢lalkoxy(C,-Cgalkyl, (C,-Cgalkenyloxy(C,-Cyalkyl,
(C,-Coalkyl-(C=0)-, (C,-Cy)alkoxy-(C=0)-(C-Cyalkyl, (C,-Co)alkyl-S-, hydroxy-(C=0)-



C6)alkoxy(CrC6)alkyl, hydroxy(CrC6)alkyl-(0=S=0)-(CrC6)alkoxy(CI-C6)alkyl, (Cr
C6)alkoxy(C1-C6)alkyl-(0=S=0)-(C1-C6)alkoxy(CI-C6)alkyl, (C1-C6)allcy1-0-(0=S=0)-(C1- 10Cdalkyl,
hydroxy(CI-C6)allcy1-0-(0=S=0)-(CI-C6)alkyl, (C1-C6)alkyl-(0=S=0)-0-(CI- C6)alkyl,
hydroxY(c|-cgjﬁfﬁlﬁlwﬁf-o-((:l-ca)alkyl, (CI-C6)alkyl-(0=S=0)-N(Rio)-(EFIEEHF ppo0
hydroxy(Cl-C6)alkoxy(C1-C6)alkyl, (CI-C6)alkoxy(Cl-C6)alkoxy(CI-C)alkyl,
halo(CI-C6)alkoxy(C1-C6)allcyl, UN, NO2, (R10)2N-, (R10)2N-(C1-C6)allcyl, (R10)2N-(C=0)-
(C,-CdallcoxY(CI-C6)allc.yl, (R)0)2N-(C=0)-(CI-C6)alkyl-S-(CI-C6)alkyl, (R10)2N-(C=0)-(C1-

15C6)alkyl-(0=5=0)-(C1-C6)alkyl 1-(0=5=0)~ of R11-(0=S70):0-,.f mple..(C2- C6)alkenyl,
halogen, hydrcg%/' -%%ﬁﬁg’é/ #y‘%xﬁ%ﬁh)@@ 1—%})%(&)8’@ h%%}%%%é%ﬁ%ﬁoxg@‘gﬁ&'
(C2-C6)alkonglgkdxdcCeln)kidy nydraxyal(loaB-(C lalak dmdrbyOxg feliiS- (e, dh)alkaxy (C1

-C6)alkyl, (CrCjalko xy-(C=0)-(C1-C6)alkoxy(CrC6)alkyl, hydraxy(C r C6)alkyl-S-(C1-C6)alkyl,
(c|-ce)a|koxy(ét%@}l&ﬂzw@)q%i@’é%‘yéﬁﬁr ]&fa@&g)ﬁé&ﬁdﬁ(ﬂél %é;{a)ﬁkliﬂé-(&l-ce)amyl,
(c1-C6)alkyl-S, -Co)alkylshydroxwie, @8)allulrSrEdeCo)alk(E!-E9alk!,
(CI-C)aIkoxy(C%%gggz)?I y -S-(C?%da?l%(g?g)a%y%}ﬁ %?oxy(cké%&égkyl%%=820)-(c,(-an kyl,
(C|-ce)al@xywﬂmsyé@q;@(bﬂcﬂfbsc(tgeb@}aﬁkg@x(@@aéa)dﬂqﬁwﬁfs&mq&)@l@y&ﬁdﬁy(c1-C6)a|ky1,
hydroxy(CI-C -Gl | . (p_@@(ljsy C 1 )< 1-D=S+0)-(Cr
25C6)a|koxy(?ﬁ%%ﬁaf?é@&ga@iﬁg%i0)-(Cl-é%%g&%%ﬁiggﬁéﬁg-agé} a Ic,?)(;(l()oc_)ssa9
(0=S=0)-(CI-C@)afRyhlgl-Ch)aalk(B:sSE O -0«kl-CBjaHY)-(C,-Coalkyl, (C,-Cgalkyl-(0=8=0)-(C,-

ooy (CLCOMI LB TR R b e g e T N

(RL0)2N-(C=00,) ko S KQEIPHIB) S} (BI0) HIEHO)-(CHER) Ay EFAO1-OGRHAO)-(C -

(050)070 K lthi 2abie BB SH o e LEAPRUHU b P RSB O

Ce)allcyl, (C2.colRikandrhaeyary INraRHSHO Dalky|CRRS(GECE)Ril. (pdrasy QR Gdaicoxy,

(Cr-Co6)alk.oxy(C1-C6)alkyl, (C2-C6)allcenyloxy(C1-C6)alkyl, (C,-Cjalkyl-(C=0)-,

5(CI-C6)alkox 4@@%?(@%&%@ Kty )ég??é‘@“)affyr, e@%‘@%ﬁc sl ek e alkyl,

hydroxy-(C=0)s(h & Coajk@suifed -EHlaor] R GE) ARQR(GRINGE; -C alkyl, (R,0),N-(C=0)-
(C,-Coalkoxy(C,-Cyalkyl, (R,q),N-(C=0)-(C,-Cy)alkyl-S-(C,-Cy)alkyl, (R,0),N-(C=0)-(C,-

15 Cyalkyl-(0=S=0)-(C,-Cyalkyl, R,;-(0=8=0}- or R},-(0=58=0)-0-; for example, (C,-
Cyalkenyl, halogen, hydroxy(C,-C)alkenyl, hydroxy(C,-Cy)alkoxy, halo(C,-Cy)alkoxy,
(C,-Cyalkenyloxy(C,-Cg)alkyl, hydroxy-(C=0)-(C,-Cg)alkoxy, hydroxy-(C=0)-(C,-
Cyalkoxy(C,-Cgalkyl, (C,-Cy)alkoxy-(C=0)-(C,-Cyalkoxy(C,-C¢)alkyl, hydroxy(C,-
Cgalkyl-S-(C,-Cglalkyl, (C;-Cgalkoxy(C,-Cglalkyl-S-(C,-Cyalkyl, (C,-Cy)alkoxy-(C=0)-

20 (C,-Cyalkyl-S-(C,-Cglalkyl, (C,-Cyalkyl-8-(C;-Cg)alkoxy(C,-Cy)alkyl, hydroxy(C,-
Cyalkyl-S-(C,-Cyalkoxy(C,-Ce)alkyl, (C,-Cyalkoxy(C,-Cy)alkyl-S-(C,-Cy)alkoxy(C;-
Calkyl, hydroxy(C,-Cg)alkyl-(0=5=0)~(C,-Cyalkyl, (C,-Cyalkoxy(C,-Cs)alkyl-(O=5=0)-
(C,-Cyalkyl, (C,-Cyalkyl-(O=8=0)-(C,-Cy)alkoxy(C,-Cy)alkyl, hydroxy(C,-C,)alkyl-
(0=8=0)-(C,-Cg)alkoxy(C,-Cyalkyl, (C;-Calkoxy(C,-Cealkyl-(O=5=0)-(C,-

25  Cyualkoxy(C;-Cyalkyl, (C,-Cyalkyl-O-(0=5S=0)-(C,-Cyalkyl, hydroxy(C,-Cy)alkyl-O-
(0=8=0)-(C,-Cyalkyl, (C,-Cy)alkyl-(0=5=0)-0-(C,-C¢)alkyl, hydroxy(C,-Cy)alkyl-
(0=S8=0)-0-(C,-Cyalkyl, (C,-Cy)alkyl-(0=5=0)-N(R,()-(C,-C)alkyl, hydroxy(C;-
Cyalkoxy(C,-Cyalkyl, (C,-Cy)alkoxy(C,-Cy)alkoxy(C,-Cyalkyl, CN, NO,, (R,;),N-(C=0}-
(C,-Cyalkoxy(C,-Cyalkyl, (R,g),N-(C=0)-(C,-Cyalkyl-S-(C,-Cy)alkyl, (R,),N-(C=0)~(C,-



C6)alkoxy(C1-QakYL hYdroxY(C1-C6)alkyl-S-(C1 -C6)alkyl, (C1-C6)alkyl-(C=0)-S-(C,- C6)allcyl,
(ClI-C6)alkyl- (O---S O) -0- (Cl C6)alkyl, hydroxy(CI-C6)alkoxy(C1-C6)alkyl, (Cr

C6)alkoxy(C1; I -C6)allcyl, halo(Cl-C6)alkoxy(CI-C6)allcyl, CN, fRiEDEN86G:

10(RIO)2N-(C= or car xy, for example, hydroxy, (C2-C6)alkenyl, halogen, hydroxy(CI C6)alky|
halo(C, C6)a1ky1 hydroxy(CI-C6)alkoxy, (C1-C6)alkoxy(CI-05)alkyl, (C2-COalkenyloxy(C,-C6)alkyl,
(C,-C6)alicY1-(C=0)-, (C1-C6)alkoxy-(C=0)-(C1-C6)alkyl, (CI-C6)alkyl-(C=0)-0-(C1-C6)alkyl,
hydroxy-(C=0){CI-05)allcoxy(C1-C6)alkyl, (CiC6)alkoxy-(C=0)-(CI-COalkoxy(C,--C6)alkyl,

hydroxy(CI-C@9&Mi&d%@ﬁlaﬂ,kwe)&pﬂ&@@)akﬁ%@@&»s-(Cl-C6)a|kyl,
(C1-Ce6)allcyl-(0=S=0)-0-(C1-Ralkyl, hydroxy(ClI- C6)a|koxy(C1 CG)aIkyI

(C, C6)a|koxy(C1--C6)aIko (Cl allcyl halo ICG alko
(R10)2N-(C,-C6)al 1A %(@ é‘c?PBa Sy L%h“% oxyftﬁﬁe‘é)l\{é?@?xy’ ©r-

hydrexACI-Cdalkary, Q@ @gm@m%g@aymwmmmwma@mew@m@wm 20In another

possible subgroup of the compounds of formula | and Rs attached to adjacent carbon ring atoms

form, togetheCaitH e, &%@%%W%MWHI@RQ@X? §F€ﬂﬂ’é§f§§e&&‘%ﬁd€m§%&%&ﬁ9ﬁ 9,

wherein said ppe @ns(yp j u 1 dependently
being hyd?ox;?(aé@/ E[E‘>i)3§f{l<§C)xY4 hyc§ré;] y Cl C alfﬁ?k?gg)( )%lg%%ﬁ(y?dszcg%%S koxy( C6)a1ky1

(CI-C6)alky1- @#@%’br}ﬁﬁ(ﬁy G@@W&y@@ﬁ@x}‘(@h&@ﬁf){b (RaGindkry 4ftathd€ o adjacent carbon
ring atoms for rbon nsed phenyl
ring, wherein gﬁé RE{ Trirf s sU |tul% Wlté%ﬁ%ﬁbsgﬁh Et}%k?( ?ﬁ/%o@%/%g?%‘g()%?% @

(ClCdalkoxy- (Cg}ﬁl)eyl \A@-QQ@H@J(E&%@E@#MQ@QSMQ@O@%@@G@ @Qﬁlﬂexﬁ@%}elbulbg’foup of the
compounds of t on ring f with the
carbon ring atgé%ﬂgfﬁ’\xz%}étpl %oé?lé[@tégﬁ %%ﬁe%? §< PG‘ 8?; Sé’rgjlmsggﬁate dr unsaturated
carbocyclis ring, pNg LORARASEC-DPIS asibered aaﬁu;ﬂéedﬁwnswa;mﬂyemvghn ring
containing 1 or 2 5heteroatom(s) selected from N, 0, and S, wh e|n said C%rﬁi %1; r heterocyclic
ring is unsubsBYdreEYt stisatkteBrlpih: fW%BgﬁﬂéKQ%)% Fidbeia 8}% hgﬂﬁxy,
(CL-COalkyl, (E1Clgkgm oG] Ee el EoalkolS I CRBPOLRIARIaNY
(C1-Co)alkyl-(C= O) (C1-C6)alkoxy-(C-----0)- 0
(C,- Cé)alkyl «(C=0)-0-(C,-Cyalkyl, hydroxy~(C 0)~(C,-Cy)alkoxy(C,-Cy)alkyl, (C,-
Cyalkoxy-(C=0)-(C,-C¢alkoxy(C,~Cy)alkyl, hydroxy(C,-Ce)alkyl-S5-(C;-Cglalkyl, (C,-
15 Cy)alkyl-(C=0)-S-(C,-Coalkyl, (C,-Cyalkyl-(O=8=0)-O-(C,-Cgalkyl, hydroxy(C,-
Cy)alkoxy(C,-Cgalkyl, (C,-Cgalkoxy(C,-Cy)alkoxy(C,-Cg)alkyl, halo(C,-C)alkoxy(C,-
Cyalkyl, CN, (R,(),N~(C,-Cyalkyl, (R,),N-(C=0)- or carboxy; such as hydroxy(C,-
Cyalkyl, hydroxy(C,-Cy)alkoxy, (C,-Cglalkoxy(C;-Cyalkyl or hydroxy(C,-Csalkoxy(C;-
Cgalkyl.

20 In another possible subgroup of the compounds of formula I, 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,-Cyalkyl, (C,-Cy)alkoxy,
hydroxy(C,-Cg)alkyl, halo(C,-Cy)alkyl, (C,-Cq)alkoxy(C,-Cyalkyl, (C,-Cgalkyl-(C=0)- or

25  (C,-Cyalkoxy-(C=0)-; for example, R, and Ry 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,-Cg)alkyl or (C;-
Cgalkoxy-(C=0)-.



In yet another possible subgroup of the compounds of formula I, ; and R8 attached 10to adjacent
carbon ring atoms form, together with the carbon ring atoms to which they are attached, a condensed

6 membered sa(guzr(%t(?(():ll 303%5bocyclic ring, wherein said earbocyclic ring is uns Tk,)/stit(%%(;dﬁ. 0090 In yet
another possi‘E’jvle subgroup of the compounds of formula 1, R., and R6 attac oA jJacent carbon

ring atoms form, together with the carbon ring atoms to which they are 15attached, a condensed 5 or 6
membered saturated or unsaturated heterocyclic ring tbntaining 1 or 2 heteroatom(s) selected from N,
0, and S, wherein said heterocyclic ring is unsubstituted or substituted with 1 or 2 substituent(s) each

independently beingjhyelia (S LiHE)aotndr GENNkpombY drasuil -G Ralind AlalGIE Balky,
(ClI-C6)alkoxy(CIC6)allcyl, (C-C6)alkyl-(C=0)-, (C1-Ralkoxy-(Cr-0)- or oxo. 20In another possible

subgroup of thlisompeubeistofeferpmidormR tegrihrsybhtheacebmenngtiome tearba ity atdm to which
e e achEsls Lo Rps et sALRled caninng B R ahOIATRRIE] garrared
se , 0, an , W

heterocyclic ring con aining 1 or heteroatom(% ected from ereirr said carbocyclic
or heterocycliesirigrsedisetrctichicded substiitied withniroe Phstdostituint{sy eachiioependently being

hydroxy, 25(C1-C6)alkyl or oxo; for example, R, and 118 form, tagether with the carbon ring atom to
onich the ar PR oR S 7 BT e AR R RO R e BTG o
heteroatom(s),sgigstackdnn MbQiraed witvhereirgrichhaterpa slindingenssuns westiwaiisiysubstituted
with 1 or 2 substinient(s) each independently bein hydroxg@(C1-06ml or WO

2009/H3390P (SifEQpliob/ SO0 aRy, hydraiftnErslBbeditRYGhdrdths Bt the CaMipbukes of formula I,

Xis C(R5)(R6 THLEBLRASACERA YA ot A singte-bend; SR is, independently at each
occurrence, h)%gé%ﬁ’(@i@ésgﬁlgfﬂyﬁ@&giko6>§y, ha ogen, ghernyl(CI-C6)alkoxy or NO2; R2 is,

independently at each occurrence, H; R3 is, independently at each occurrence, H;
In yet another possible subgroup of the compounds of formula I, R, and R; attached
10 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.

In yet another possible subgroup of the compounds of formula I, R, and R, attached
to adjacent carbon ring atoms form, together with the carbon ring atoms to which they are
15  attached, a condensed 5 or 6 membered saturated or unsaturated heterocyclic ring
containing 1 or 2 heteroatomy(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,-Cyalkyl, (C,-Cglalkoxy, hydroxy(C,-Cy)alkyl, halo(C,-Cy)alkyl, (C,-Cy)alkoxy(C,-
Cyalkyl, (C,-Cyalkyl-(C=0)-, (C,-C¢)alkoxy-(C=0)- or oxo.

20 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,

25  (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,-Cy)alkyl or



R, is, independently at each occurrence, H, hydroxy or (C1-C6)allcyl; 10 or R4 and R4 both attached
to the same carbon ring atom form, together with the carbon ring atom to which they are attached, a

-(CO)- group; R5 is H; or R4 and R5 attached to adjacent carbon ring atoms form a bond between the

carbon ring atBHi2LE Wl they are attached; 15R, is phenyl unsubstituted® & SUBSAIEG With 1 or 2
substituent(s) R.9; R7 is H, (C1-Caalkyl, hydroxy(CI-C6)alkyl, (CI-C6)alkoxy(CI-C6)alkyl or
(C1-Ce6)alkoxy(C=0)-; or R, and R7 attached to adjacast carbon ring atoms form a bond between the
carbon ring atoms to which they are attached; 20R8 is hydroxy, (C1-C6)alkYl, (C2-C6)alkenyl,
(C1-C6)alkoxy, halogen, hydroxy(Cl-C6)alkyl, halo(CI-C6)alkY1, hYdroxY(CI-C6)alkoxy,
(CI-C6)a|koxy?é?—'05)alkyl, (C2-C6)alkenyloxy(C1C6)alkyl, (C1-C6)alkyl-(C=0)-, (CI-C6)alkoxy-(C=C)-,
(C1-C6)alkoxy-(C=0)-(C1-C6)alky1, hydroxy-(C=0)-(C1-C6)alkoxy(C1-C6)alkyl,
(C1- C6)alkoxy-(C=0p Chisiaikssiplc sbsriicgf, thy Grovge &Ryubl(@ﬁtt%()%w@)(eq-
25C6)a|ky|—(C:(é%-§-é 1-C6)alkyl, (C:-C6)alkyl-(0=S=0)-0-(CI-C6)alkyl, hydroxy(C/-

C6)a|koxy(CI-8 ﬁ( . (Cl-C6)alkoxy(C1-C6)alkoxy(C,-C6)alkyl, halo(Cl-C6)alkoxy(CIC6)alkyl, CN,
(R10)7N-(Cl-CHpalkgtR(R 1,0 2N -{mzi@)spnédrboxy, or (C,-C6)alkoxy-(C1- C6)alkoxy; or R4 and R8
attached to adjacent carbon ring atoms form, tog?t;h r witQéh%

ban fing. WO
2009/013890P F/ASRRSBATIIO G cPEIRETHE TGV iy v écﬁgkéa’géga%@\é\gké’&slé%}oﬁ%hyl fing,

wherein said @g@ﬂyj(@ng;iwbﬁlm@gd or substituted with 1 or 2 substituent(s) each independently
being hydroxy(C[C(_S)afIcyﬁ or (CI-C6)alkoxy-(C---0)-; or R4 and R8 attached to adjacent carbon ring
atoms form, tdé‘éﬁn@?qmﬂﬁ?étbé%é?ﬂiﬁ@c%%ﬁ?s which they are attached, a condensed 6

membered sa@}rﬁqﬁ&%@ggxg%{i%\/gg&ﬁ@gﬂ&gﬁ; carbocyclic ring is unsubstituted;
R, is, independently at each occurrence, H, hydroxy or (C,-Cyalkyl;

10 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,

Rsis H;

or R, and R; attached to adjacent carbon ring atoms form a bond between the carbon ring
atoms to which they are attached;

15 Ry is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Ry;

R, is H, (C,-Cgalkyl, hydroxy(C,-Cgalkyl, (C,-Clalkoxy(C,-Cg)alkyl or (C,-Ce)alkoxy-
(C=0)-;

or R, and R, attached to adjacent carbon ring atoms form a bond between the carbon ring
atoms to which they are attached;

20 R, is hydroxy, (C,-Cgalkyl, (C,-Cyalkenyl, (C;-Cy)alkoxy, halogen, hydroxy(C,-Cg)alkyl,
halo(C,-Cy)alkyl, hydroxy(C,-Cg)alkoxy, (C,-Cy)alkoxy(C,-Cealkyl, (C,-Celalkenyloxy(C,-
Cyalkyl, (C,-Cgalkyl-(C=0}-, (C,-Cgalkoxy-(C=0)-, (C,-Cgalkoxy-(C=0)~(C,-Ce)alkyl,
(C,-Cy)alkyl-(C=0)-0-(C,-Cyalkyl, hydroxy-(C=0)-(C;-C¢lalkoxy(C-Cgalkyl, (C;-
Cyalkoxy-(C=0)-(C,-Cyalkoxy(C,-Cy)alkyl, hydroxy(C,-Cgalkyl-5-(C,-Cglalkyl, (C,-

25  Cyalkyl-(C=0)-8-(C,-Cgalkyl, (C,-Cgalkyl-(0=5=0)-0-(C,-Cgalkyl, hydroxy(C,-
Cyalkoxy(C,-Cyalkyl, (C,-Cyalkoxy(C,-C)alkoxy(C,-Celalkyl, halo(C,-Cq)alkoxy(C,-
Cyalkyl, CN, (R;),N-(C,-Cglalkyl, (R;o),N-(C=0)-, carboxy, or (C,-Cc)alkoxy~(C,-
Coalkoxy;

or R, and Ry attached to adjacent carbon ring atoms form, together with the carbon ring



R9 is, independently at each occurrence, hydroxy, (C1-C6)alkyl, (CI-C6)alkoxy, halogen,
hydroxy(Cl-Cdalkyl, halo(CI-C6)allcyl, hydroxy(Cl-C6)alkoxy, halo(C1-C6)alkoxy, phenyl(C,-C6)alkoxy,
(C1-C6)alkoxy-(C=0)-, (C1-C6)alkyl-(C=0)-0-; hydroxy-(C=0)-(C1- C6)alkoxy, CN, (R10)2N-,
(R10)2N-(C=0WR212(033%8=0)- or or R9 and 12 attached to adjacent carbCHiAg264819808rm, 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) selec{ed from 0, wherein said phenyl, carbocyclic or
heterocyclic ring is unsubstituted; 15R10 is, independently at each occurrence, H or (C1-C6)alicyl, RI,
is, independently at each occurrence, (C1-C6)alkyl or halo(CI-C6)alkyl; mis 0, 1 or 2; and nis 1 or 2.
In another pos&fBrasdangisaher #e dEisdun e BeRsih Rk éne (RB(RB $ 3 BhelIners): Z is

-[C(R4)2].-; R, [aIdaReadantly 8k 8agh, REGUSENS SRyt e i iakalngy BRlegs aR%»@:

independently at each occurrence, H; R3 s, independently at each occurrence, H; 2
independently &t)eboth ad€urtribeyx:(R508-H; 1t6 is phenyl unsubstituted or substituted with 1 or 2

e L R D DR
5  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,-Cyalkyl, halo(C,-Cg)alkyl, hydroxy(C,-Cs)alkoxy, halo(C,-Cy)alkoxy,
phenyl(C,-Cyalkoxy, (C,-Cyalkoxy-(C=0)-, (C,-Cy)alkyl-(C=0)-O-, hydroxy-(C=0)-(C,-
10 Cyalkoxy, CN, (Ro),N-, (R(),N-(C=0)-, R,{~(0O=8=0)- or R,;-(0=5=0)-0O-;
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 unsubstitﬁted;
15 R,,is, independently at each occurrence, H or (C;-Cy)alkyl,
R,, is, independently at each occurrence, (C,-Cy)alkyl or halo(C,-Cy)alkyl,
mis 0, 1 or2;and

nis!or?2.

In another possible subgroup of the compounds of formula I, X is C(Rs)(Ry) or

20 C(Ry)(Ry);

Z1s -[C(Ry), ]~

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;
25 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,-Cyalkyl;

R, is hydroxy(C;-Cyalkyl, hydroxy(C,-C¢alkoxy, (C,-Cyalkoxy(C,-Cy)alkyl or



hydroxy(C,-C6)alkoxy(CI-C6)alkyl, 119 is, independently at each occurrence, hydroxy, (C1-C6)alkyl,
(C1-C6)alkoxy, halogen, hydroxy(Cl-C6)alkoxy or R10 is, independently at each occurrence, H or
(CI-C6)alkyl, grisQniissds 1. In yet another possible subgroup of the compoypdsgfigigula I, X is
C(R5)(R6) or C(R7)(R8); 2 is a single bond; 10RlI is, independently at each occurrence, hydroxy,
(CI-C6)alkyl, or halogen; R2 is, independently at each occurrence, H; R3 is, independently at each
occurrence, H; R4 is, independently at each occurrent®, H; R; is H; 15R5 is phenyl unsubstituted or
substituted with 1 or 2 substituent(s) 129; R, is H or (CI-C6)alkyl; R8 is hydroxy(CI-C6)allcyl,

hydroxy(C1-Cayatk@C (ChAkepalkoxyi§alkis)alkyl or hydroxy(C1-C6)alkoxy(CI-C6)alkyl, R9 is,
independently at each occurrence, hydroxy, (C1-C6)allcyl, Cl-ng?}llrk xy, hajogen,
20hydroxy(CI-Ra5alREBEBIALY FHPERN ORGHTENSH Pf&éﬁf(Fy'Q@)é g‘&ﬁ&?& EYHPBIOEEY-C6)alkyl, m

isOorl;inis :hydroxy(C,«CG)alkoxy or (R,p),N-;
Ry 18, independently at each occurrence, H or (C,-Cy)alkyl,
5 misOorl;

nis 1.

In yet another possible subgroup of the compounds of formula I,
X is C(R5)(Rg) or CRHR,);
Z is a single bond;
10 R, is, independently at each occurrence, hydroxy, (C,-Cy)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;
16 R, is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Ry;
R, is H or (C,-Cy)alkyl;
R, is hydroxy(C,-Cy)alkyl, hydroxy(C,-Cy)alkoxy, (C,-C)alkoxy(C,-Cy)alkyl or
hydroxy(C;-C¢)alkoxy(C,-Cs)alkyl,
R, is, independently at each occurrence, hydroxy, (C,-Cyalkyl, (C;-Cq)alkoxy, halogen,
20  hydroxy(C,-Cy)alkoxy or (R,),N-;
R,, is, independently at each occurrence, H or (C,-Cg)alkyl,
misQorl;

nis 1.

In a further possible subgroup of the compounds of formula I, the compound is 1-
25  (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-dibydrobenzo[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-



In a further possible subgroup of the compounds of formula I, the compound is 1-
25(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-5-pheny1-1,2,3,6-tetrahydropyridine, dihydrobenzo [1 ,4] di

mdn-2-ylmeth 253 henylpiperidine, 1 -(2,3-dihydrob enzo[ 1 ,4] di :

oxin2- ylmethy% g" E{‘ﬁ’@xyphenyl)piperidine, 3-(4-ch|oropheny1)-1-(2,3-P(§: T/RI2008/000090
hydrobenzo[1,4]dioxin-2-ylmethyDpiperidine, 1-(2,3-dihydrobenzo[1,41clioxin-2- WO
20091013390PCT/F12008/000090 17 ylmethyl)-3-(3-tfethoxyphenyl)piperidine,
1-(2,3-dihydrobenzol1, 4]d|ox n-2-ylmethyl)-3- p-tolylpiperidine, 1 -(2,3-dihydrobenzo [

1,4]dioxin-2-yl Q!;;g%;{%@ in-2-ylm
1,4%d:8§:2-2 zlguﬁ%gy) 3-0- tonIplp meﬂﬁ%'ﬁ@fﬂﬁﬁ@'@%% &&%%BM@%&{Q%&% Zryimethyl-3-
4-[1-(2,3-dihygrobighizpdtiidididx(R,>-dilmdldsiléidthosiptpbibaeshyD -3 4-

>ainydrobenzops d'%'gn i 134%1 s HEH %sgxzﬁuog 36 3L HHRAPR B8R Dpiperidine,

1,4]dioxin-2- yI |pe enzo
[1,4]dioxin-2- meeﬁM}ﬂ@@ﬂMW}p&ﬂdhﬂ;ﬂB’?lﬂne{(&)}brﬁ%n -3-y1] phenol 1-(2,3-

dihydrobenzo[1,4]dioxin-2-yOmethy11-3-(2 fI o I)p eridine, )-1-(2,3 -
duhydrobe%zo[@%ﬁ%‘?&ﬂzé M&W]%Y???H %1&@15 i BIRﬁgﬁ @ @3(2 3-1
Odlhydrobeani[ﬂ.1 gM@m@ﬁhy%h@t@w%ggheg%pmp@[&m1(@*);.1 [(8)- I -(2,3- dihydrobenzo
[1,41diox in-2- yl)methyl] -(3 -fluorophenypp rldlne (S% 1-[(5)-]

(2,3-dihydrobehzpjiongazokirt Eigsinetnymst mﬁaféﬁﬁeﬁ%?ﬁﬁ%‘méﬁqé IHS)- 1@ E)-1 -
(2,3- d'hydrobeﬁﬁ?{kﬁlwlnﬁd;@;meﬁ}x%%& 1{1 uoroRhRRYRIRANINSHSE)( Mﬁftl?gs‘a 1-23-

(2,3-dihydrobenzo[1,41dioxin-2-yOme 4- fluorophenypplperldlne (R*)-1
(2,3- duhydrob@mmuqdmklmmwme&w)wmlﬂrm&%@mmwmmwpip@n&ﬁﬁé1(5»59 -1 4%(%) 1

-(2,3- dlh)ﬁj’rob d|o 2@3% eth %tﬁ?f r@'@%gﬁ?ﬁ% G M&gr 5@59 1e)-1-(2,3

dlhydrobenzo fc 10X (4 t|fluorom ppiperi ne ( 5) I
-(2,3- d.hydrobem@afohaiszxmeﬁeyamgthmhgm—(ﬁﬂﬂmmmnw)phmylm ;iéﬂum)mm J(5)- 1

-(2,3-di hydrobenz methyl X eridi e, 5
(2,3 d.hydrobéa% Y %2?8%‘% ‘J}g‘ﬁn J‘./?) X{%yrﬁ rggx@'l‘%mﬁy é’?ﬁﬁﬁfﬁ% %\187 HDit5)- 1 -2,3-
dihydrobenzo {2134ddi9dtdb&zdbmﬁﬂwﬂrﬁfl%‘mﬁwwk@nﬂmmﬁfmmmﬁmﬁﬁe {(5*065)&3) 1-
(2,3- dlhydrobenzo ioxin-2-yl ethyl Y, } -3- 14(5)-) (2,3 -
clihydrobenzof#; 4185 g@f‘%ﬁ%e#%ﬁfﬂﬁ& %]E}lﬁ)ﬁeél; %ﬁh %?D)E ﬁeﬁldig%észlgé[@'l“
25dihydrghen QM}@%&&MQMBXHDMU%%%‘M@@MMB%&MQH -pleatic)pipieridingS)5*)-1-
[(R*)-1-(2,3- d|h drobenzo[1,4]dioxin-2- Omet lIpiperidin henyl e er -1-1 (R¥)1
[(S)-1-(2,3-dit{Brotidr 6 Yﬁﬂa‘i’&%ﬁﬁﬁé ﬁﬁétﬁjéks PBFiA] éﬁ}m??e‘}?é%% KB §1?{?Sﬁ¥{5“‘i [(S)-1
-(2,3-dihydrobgpa0] 194]dixin-giny) iostAbPIRE bR 2-y )methyl}-3-(4-
trifluoromethylphenyl)piperidine, (S*)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-
3-(4-trifluoromethylphenyl)piperidine, (R¥)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-

20 ylmethyl]-3-(3-methoxyphenyl)piperidine, (R*)-1-[(S)-1-(2,3-dihydrobenzo[1 ;4]dioxin-2-
yDmethyl]-3-(3-methoxyphenyl)piperidine -HCI, (§*)-1-[(5)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl}-3-(3 -methoxyphenyl)piperidine, (R*)-3-{1-[(S)-1-
(2,3-dihydrobenzo[ 1 ,4]dioxin-2-yl)methyl]piperidin-3-yl}phenol, (R*)-3- {1-[(8)-1-(2,3-
dihydrobenzo{1,4]dioxin-2-yl)methyl}piperidin-3-yl} phenol -HCl, (3-{(R*)-1-[(5)-1-(2,3-

25  dihydrobenzo[1,4]dioxin-2-yl)methyl]piperidin-3-yl} phenyl)methanol, acetic acid 3-{(S)-1-
[(R*)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]piperidin-3-yl} pheny! ester -HCI, 2-(3-
{(R*)-1-[(8)-1-(2,3-dihydrobenzo[ ! ,4]dioxin-2-yl)methyl]piperidin-3-yl } phenoxy)ethanol,
3-(3-{(R*)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]piperidin-3-
y1} phenoxy)propan-1-ol, trifluoromethanesulfonic acid 3-{(R*)-1-[(S}-1-(2,3-



y1 1 pheno xy)propan- 1 -ot, trifluoromethanesulfonic acid 3- {(R*)- 1 4(5)-1 -(2,3- WO
2009/013390PCT/F12008/000090 18 dihydrobenzo[ 1,4] dioxin-2-yOmethylppiperidin-3 -yll phenyl

ester, (3- { (R*)-1 -[(5)- ég2,3- dihydrobenzo[1,41dioxin-2-yljmethylipiperidin-3- Ig)henox acetic acid,
3-{(R" 1 -RSY”)-Ode%é?? |f’1ydrobenzo[1,4]dioxin-2-y|)nethy|kpiperidin-3-y1f-(E)Te2§| S?ﬁf?ﬂ%, -b
enzo[1,3]clioxel-5-y1-1 -[(5)-1-(2,3-dihydrobenzo[1,41dioxin-2-yltmethyll-piperidine, 3-
5[(R*)-1-(0)-6-benzyloxy-2,3-dihydro-benzo[1,4]clioxint2-ylmethyl)-piperidin-3-y11-phenol,
(8)-2-[(R*)-3-(3-hydroxy-phenylypiperidin-I-ylmethyll-2,3-dihydro-benzo[1,4]dioxin-6-ol,

3-[(R*)-14(S)- §; Brgibyere- Alcioxing ineriging ey l-rpfieng), .-
ARSI Bt U i e R o il
3-[(R*)-14(5)-8libgduoptoxgt D Bdiinyatis pbmed]y WioikndinB-10 plotky gy iid, 3-SR hd(S)-1-
(51-3-KR1-3-(3,-hydroxy-phemil)-piperidin- 1 -yimethy1]l- 2.3 -dihydrobenzo [1,4]dioxin-5-01,
TR oy G S e e K
1-(2,3-dihydrobeairaep] 13 o34yl sty 25 rigiiddh 2nddh itaabwidr opyyidéte;l |-piperidine, 3-
1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3,5-dimethyl1,2, 3,6-tetrahydropyridine,
[1-(2,3-dih%/dréia’ie*r}'z‘oﬁ:d]@i‘mﬁyé‘???ﬁ?e%h Yﬂfﬁ%%‘-z‘i ¢ Jﬁaﬁvafaag?mﬁ?ygfzwm&fﬁaﬁa}iﬂzﬁ%goh
-dihydrobe nZ%@ﬁN}@%@:@S e s Herd 5. fipefl diB 10pEABNENQIS QOuIRINSenzo| 1,4]dioxin-6-0l,
2-(2,3-dihydrobenzo[1,4)dioxin-2- yimethyedecallydroisoquinoline, S
1-(2,3-dihydro%éﬁ&*dfi;WxW@J%&%ﬁWBW@%?@@{ééﬁﬁ&@ﬁ@@@i@%%@%}?m'3“yl}
[1-(2,3-dihydr ol LALldigxing2-y! Jpi _I-[pﬁl,[ﬂ& -2 3-dihvdro-
1-(2,3-dihydro egr’?z&o’[g%,z‘%%ginbg?gl%/nkwggtgr{%?ﬁhggﬁgy%%ﬁﬁ\%-3-cair1ggx§/’li30d2ﬂ(]))§:i% ethyl ester,
1-(2,3-dihydrobrewmed] ¥ Hisiionia-oLyinhdtiyh -G e tbpipipeioding . 3-Ghndoxsireldid ibyiester,

[1-(2,3-dihydrobenzoll 4]cligxin:2-yImethyl)e3- Ipiperidin 3~ yllmethanol,. .. ;1o )

O i aro D R g1ty
1-(2,3-dihydraberiibjtizbblaim{inGdpmiethyd); BREVDLYHEWYTudronathylibipkoltine 3, 4hilorortethyl-1
-(2,3-dihydrobenzol 1 ,41] dioxin-2-ylmethy))-3 - 25methylpiperidine, .
2-[1-(2,3-o|ihy<§:18l§é[f'?é2%{!1‘312‘1‘]‘&tig i[i;ﬁ%|ﬁ?é)?héflézg-égm%%erf%ﬁ{ri-gég%?ffb%zﬁgrtﬁit}l&ﬂ)'s'methyl'

112 3-ihyCrobanaotT Adim s yimetal By oAy, Moty ioor A ol aratic acid
-(£,o-dInyaropenzoj| 1, I0XIn-2-ylmet -o-NY roxymet Y- - met yipIperiain-4-o acetic acl
1-(2,3dihydrot}e%2<§[i?ﬁf]%}l8%ﬂpz’!§/#ﬂ&ﬁ§/1 Z -'MHWBFﬁéﬂHi#@W‘éffﬁXﬁ%{‘ég?"&%rﬂéhesu|fonic acid

1-(2,3-dihydrofengpitepldianins 3 jmethanol, 2-(2,3-dihydrobenzo| 1,4]dioxin-2-ylmethyl)-
1,2,3,4,5,6,7,8-octahydroisoquinoline, 2-(2,3-dihydrobenzo(1,4]dioxin-2-
ylmethyl)decahydroisoquinoline, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidine-3-
carboxylic acid ethyl ester, [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-
ylmethanol, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidine-3-carboxylic

20  acid ethyl ester, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidine-3-carboxylic
acid ethyl ester, [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-
yljmethanol, 1-(2,3-dihydrobenzo{1,4]dioxin-2-ylmethyl)-3-methoxymethyl-3-
methylpiperidine, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethoxymethyl-3-
methylpiperidine, 3-chloromethyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-

25  methylpiperidine, 2-[1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl})-3-methylpiperidin-3-
yllpropan-2-ol, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(1-methoxy-1-methylethyl)-
3-methylpiperidine, 1-(2,3-dihydrobenzol[1,4}dioxin-2-ylmethyl)-3-hydroxymethyl-3-
methylpiperidin-4-ol, acetic acid 1-(2,3dihydrobenzo(1,4]dioxin-2-ylmethyl}-3-
methylpiperidin-3-ylmethyl ester, methanesulfonic acid 1-(2,3-dihydrobenzo[1,4]dioxin-2-



WO 2009/013390PCT/F12008/000090 19 yImethyl)-3-methylpiperidin-3-ylmethyl ester, [1
-(2,3-dihydrobenzo[1,41]dioxin-2- ylmethyl)-3-ethylpiperidin-3-ylimethanol,
1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3- ethy1-3-methoxymethylpiperidine,
1-(2,3-dihydroBéhzZ8P10m#ibxin-2-yImethyl)-3- methoxymethoxymethy1-3-meEAHBpR&eea0
141-(2,3-dihydrobenzof 1,41dioxin-2- ylmethyl)-3-ethylpiperidin-3-yllethanone,
1-[1-(2,3-dihydrobenzol[1,4]dioxin-2-ylmethyl)- 3-ethylpiperidin-3-y1]cthanol,
3-allyloxymethy1-1-(2,3- dlhydrobenzo[l 4]dioxin-2- yImethyI) -3-ethylpiperidine,

2-[1-(2,3-dihydr th etho )ethanol,.3-al
lyloxymethy1- f%?efﬁﬁﬁw% g‘é{rﬁ) lgeﬁ I?L]%P(’)xm?}yf;/ %n%eg 31/I )&é d%é%/é plpe Y‘ﬁ([joﬁ‘ all%/l I -(2
,3-dihydrobenzgietigipxiamd Hyipeatiy b~ ijpinraidna-82cndiedrio aeis] EREr . yimethyl)-3-
[3-ally!-1-(2,3-dihydrobenzo[1,4)dioxin-2- ylmeth gplperldln -3-yl methanmgtméethyl) 3.

3-aliyl-1-(2,3- GFH%?O’B@%MHY&EWEWQ

3-ally!-1-(2,3-dinygsobmRarkd, IO NReMBiM el duRiBsading  41dioxin-2-
1-(2,3-dihydrobenzo[1,4]dioXin-2- ylmethyl)gg methyleB (?x 2- trlfluoroethgg/m]e%ﬁi(&n) piperidine,

2-[1-(2,3 Glhydimgéwibﬁlw}wmgﬂm@%}fﬂ@ﬂmyl& Hr}né%ﬁnglwdﬂdam@&lrﬁm%mmﬂﬁhyl)

[1-(2,3-dihydrabe 141 cet
2-[1-(2,3- dlhy? b ? i qr]%hx methy plp él%% JP th%ﬁr}zgrg?% Xgpgﬁr?{%ébenzo
[1,41dioxin-2- y,lm&thyl) &e(Rylmmhdmmﬂ)-}ﬁmbﬂdlyérobenzo [1,4]dioxin-2-yimethyl)-3-

1-(2,3-dihydrob 3 car y ic

1-(2,3- dlhydroﬁg’ﬁ'i%&ﬁ%éﬁoiﬂ ?gﬁgﬁ] g%%f? r}“daa 1%"% Ybon bkt %ﬁ"ﬁmﬁenmu 4)dioxin-2-
C-[1-(2,3- dlhy@natbﬂmptﬂ-xﬂaxhgl@m%y@@mwplp(araimmm&wh@amm@z {2i3etdiydrobenzo
[1,4]di oxin-2- ylmethyl)plperldln -3-ol, 2-(2,3-dihydrgbenzo 51 |oxm -2- ylmethy0-1,2,3

A-terrahy8ro-BHSHHBfmsE: 8&?6’6)?55119: eibd RSt @dkdr {[gt SR HZf: ioxin-2-

1,4]dioxin-2-ylmethwibipedidntesnimediaisequsnali-8- wlmam?di@i)e(éb[h A)dioxin-2-ylmethyl)-3-
((R)-2,3- d|hydrobenzo[1 4)dioxine-2-carbonyl)-3- methylpl%{rldlne -3-earboxylic acid ethyl 25ester,

lithium (5)-1 -[[BFtoxyr WFR}H?BSHWZ%[EM’[“&@%% SR AR MR- iR EdRYE- 3-carboxylate,
{(5)-1-[(5)-1- (Zeﬁlswg}}m &ulelq' XiB:-g; %M@ mﬁ@% yLheeshanels .
2-1(5)-1-[(5)-1-(2,3-dihy robenzo[l 4] ioxin- yI)methyll - methy plperldln -3- yImethoxy) -ethanol, 2-
1(5)-1-[(5)-1- (zr@umwk@bmﬁlﬂ)mam2ﬂm1mwmb|ﬁﬁxgmnﬁwm@ﬁmlm -ethanol
D-tartrat (5) T/ joxin

dlhydrobinzo[%‘%l{%l é%q%n;‘é’%ﬁ%]g@% methchyé%%g)%%%%ﬁyl Sﬁr%e(tih%ﬁplpzendme (5)-1-RS)-1
-(2,3 d|hydrob'bnqth}{mpd}]@mkm-%zwmmmﬂ@hﬁestwl%ﬁ(ﬂaﬁdmmd?{d)@memy}?plperld|n e,
methanesulfon; aghagéﬁ %erlgsr? ?;L 5‘ anol, 1 2 3-dih dr_o _e )} 10Xin-2- lmethey

dihydrobenzo[i met me’[hy [5Ipel’l ester, tioac t}) 3é|d 5S5-{GS) -1
-[(5)-1 -(2,3- d|hmmbgﬂhylmxpk}ddmmQ(Ql}ﬁdﬁh@rmmmm&mpmﬁmlﬁeﬂm@mm}m& 2-{(S)- 1
-[(5)-1 -(2,3-dih obe ,4]d jo me 3-me eridi in- -3: eth fanyl} ethanol,

R Sk B e DS RS B ERy o e S T

R3)-1-[(5)-1- ( enzo 05(|n perl 1}gffmeﬂ‘mxy} acetic acid
tert- bUty|2©Sterc@Bdmljﬂﬂle43) ﬂ14253 4R BobhyspbRhG0n-2- ylmethyl)plpendm 3-yljmethylamine, 1-

[1,4]dioxin-2- yOmethy -3- meth erldln 3 et oxy} cetat
10((5)-7-fluord"2 3% &?B‘H@ﬁ %M me”ﬂ%ﬂ&uﬁ (?1 ﬂﬁYér%he%%HwéWfBﬂ?a%ol

1-(2,3-dihydrobpraaft) 41}Q|QMQ&MWMBqaxﬂU%@—@BﬁBGM&c@MKYI|§s€&|qze(ﬁ)d ester,
[1-(2,3- dlhydrobenzog{;]dloxm -2-yImethyl)-3-fluoro-piperidin3-ylimethanol, (5 -1-[(9)-

1-(2,3-dihydrosbayire Tanagiiskmiox i mndmeind neRyipEaisauine i Hrbanoy @tbr, [( 5)-
14(5)-7-11uorgeR) 3 dilr - 5RR26{ L AEIRhE-2 -carbonyl)-3-methylpiperidine-3-carboxylic acid ethyl

25  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- {(:S)-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-



152-ylmethyl)-3-methyl-piperidin-3-ylkmethanol, (5) - 1 -((3)-7-fluoro-2,3-dihydro-
benzo[1,4]clioxin-2-ylmethyl)-3-methoxymethyl-3-methyl-piperidine, (3)-
1-((S)-7-fluor02,3-dih)/dro-benzo[1,41clioxin-2-y|inethyl)-3-methoxymethyl-3-mre1{g{1%él16§)})§&rggine HC1,
(5)-1 -[(3)-1-(&9—6‘]%8@%}%20 [ 1/]-di oxin-2-yOmethyI]-3-methoxymethylp-g-ﬁwe y(plperldine, 3-
{(R- -[(S)-1-(2,3-dihydro-benzo[1,4]dioxin-2-yOmethylkpiperidin-3-yll - 20phenyl amine, (R*)-3-
{I-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]pipe?din-3- yl} phenol oxalate,
(5)-2-1(R*)-3-(3-hydroxy-pheny1)-piperidin-1 -ylmethyl]-2,3 -dihydro- benzo [1 ,41dioxin-5-0l, 1 -[(S)- 1

-(2,3 -dihydro-g; D% 2Ry o8- ARy olisli iperidine, (S)-
(22 diydro heprakbaipunguomaihal A mabaphehaiiLia @itedne, 6)-

1-(2,3-dihydro-benzo ioxin-2-yl)methyli-3-(2-fluoroethoxymethyl)-3-methyl-piperidine

1 -RS )- 1-(2,3tdifydrdBredin{dretdiesin,42dioBiphindimetid 3-methidrdthéxy-phenyl)-piperidine, 1.
-(2,3 -dihydro-benzol[1 4 1dioxin-2- yimethyl)-pyrroliding-3-car lic acid. methyl ester,
[1-(2,3-dihydréﬁ“ﬁf&?&?%ﬁ?@@é%ﬁgﬁ)ﬁ9%%%‘%%‘.‘gﬁ‘r’ﬂ -?ﬁP?r@tr%a@Lm‘%
2-[1-(2,3-dihydiireBaidedl djaxirm2 ety Burekichmpytidetfoxirhetihdestkr] thida8etid acid
hydro-benzo[1,4]dioxin-2-ylmethyl)-3-methylpyrrolidine-3-carboxylic acid methyl ester,
[1-(2,3-dih'fydroiljé‘wz‘@)ﬂﬂ]&T&ﬁffég‘yﬁﬁ@%ﬁ%?@:ﬂweﬁb%@k‘ﬁ%éﬁgg@8%/’(5165§§6%hy1}
methyl-pyrroliige3-ylisRethareh 22[ 3l ddnirebansber bemeald-Agtigyindyiresiiyibidreridin-3-
methyl-pyrrolidin-3-ylmelhoxykethanol, 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-
methoxymeth)bﬂ@@ﬁ’éﬂh%lfﬁﬂfﬁﬁaiﬁ%r@)ﬁhﬁm“ -(2,3-dihydrobenzo[ 1 ,4]dioxin-2-yl)methyl}-3-
1-((S)-7-nitro-2,3-Aihydro-henz IQxi i RS TIdiRs3 bR k_Rl$ls gyislent to a person
skilled in the aﬁ%&%ﬁﬁggggé&dﬁg&%%ﬁﬁ%%H]%gvé%ﬁl?the substituen s,ml)(QFgw)d SQ attached to
adjacent carbatihydgpbeoneslféidorogetnomethiil iHersaitbdpinmigatd b msthenzhagstsiardel6fiached, a
condensed 5 gr mber, nsaturated cyclig 1 I & Go embered
unsatura?gd h(i@rbggglgﬁ’(r:ofgfgjgslg@ rgzgl)r %8@3{ }Fn%%égngg%?&%@gi‘éﬁ rgiﬁlg ﬁgﬁ%%%%‘hher unsaturated
bonds in additinettiothRthanisat@Atdihpdotdpetiied¢iditnczndoretnl-attnmse pipehidnsdid
substituents are attached.., The ter ed herein have the meani indjcated below. The
term "at least /& %ﬁl%ﬁ}gﬁw{hﬁgt%’ h'rfgéé%}éigvc\’/br% At %1%1%}5” éﬁ%@%ﬁﬁ“ﬁ?b‘ﬁ@?%‘“
example, the termiaiirast, oe1hlger, sefirsdio-baezol sfuerdahibidyeatysHtmateine halogen.

The term "hydroxy", as employed herein as such or as part of another group, refers 15t0.a -OH group.
The term *(CI-BBFEMDP- 3L DMdg acherehe Eers%%ﬁ'é)'r(éé'gg?f‘%?é%%ff{‘g\yg?%'?fﬁﬁgégs?q}?’g’%’traight or
branched ghaip_safiaienvdraeapem oo ariigahod, (3)-4.(BspralaarboBainiyds)- Representative
examples of (C,-CG%talki/I.inc‘lude, but are not limited to, methyl, ethyl, n-propyl iso-gg)rop%{l, n-butyl,
iso-butyl, sec-BERFPtbt %&R"%%%YQ&%%W%M‘&ﬁ@@ﬂ’mpeﬂ ine, (S)-1-((S)-7-fluoro-

2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-3-methoxymethyl-3-methyl-piperidine -HCl, (5)-
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}-

20  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-ol, 1-[(S)-1-(2,3-dihydro-benzo[1,4]dioxin-2-ylymethyl}-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-benzof 1,4]dioxin-2-

25  ylmethyl]-3-(3-fluoromethoxy-phenyl)-piperidine, 1-(2,3-dihydro-benzo[1,4]dioxin-2-
ylmethy!)-pyrrolidine-3-carboxylic acid methyl ester, [1-(2,3-dihydro-benzo[1,4]dioxin-2-
yimethyl)-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-



The term "(C1-C6)alkoxy", as employed herein as such or as part of another group, refers to an
(C1-Ralkyl group, as defined herein, appended to the parent molecular moiety through an oxygen
atom. Representative examples of (Ci-C6)alkoxy include, but are not limit thoxy,
N-propoxy, n-Bﬂ?o%%??/lﬂslgg’l%%toxy, sec-butoxy, tert-butoxy, 252,2-dimethylpfggg))/(l;/{?@gr?n%ﬁ%iutoxy, and
n-hexoxy. The term "halo" or "halogen”, as employed herein as such or as part of another WO
2009/013390PCT/F12008/000090 22 group, refers toXluorine, chlorine, bromine or odine. The
term "halo(C,-C6)alkyl", as employed herein, refers to at least one halogen, as defined herein,

appended o the gorsnlmpleculel melehroyptandlaCSialiut cipuxasaing pesein. When

there are severa gens, the halogens can be identical or different. Representative examples of

halo(CI-C6)allytimghpoteobidinatey otthmiid e tonbldrdmeipl dehibeorabidyilionirmgralmethyl)-3-

trifluoromethyl, 2-chloroethyl, 3-bromopropyl. and.2-chloropropyl..  , The ¢ phenylGl-Co)alkoxy”,
as employed ﬁ’é?gﬁ%’fj?g%&){fé-a elté @P gﬁgggﬁ%en% gg}gi)qa%%%r?g\ét % ?%Eaagl? n%)e?zc’ucl];}omé%ety
though an (CLGhrikoryrietidinasyipfinanbil Oherein. Representative examples of phenyl(C,-C,)alkoxy
include, but are not limited to, phenylmethoxy, 2-phenylethoxy, and 3-phenylpropoxy. The term

‘amino’, gs employ ~h%fv?é%n%%opaa%§f§)§gﬁﬁ*ﬂ&{ AR SHES 108 ébé@%{@su& ARE e M when

"mono(CI-C6)alicyla iRGY a8 emp herein, refers to orie ( 15 group, as defined herein,
appended to the pasentensl @culat Ryaieiyhitt cuglaermminogrogmtassdefine th peheinyethesentative
examples of mono(CI-C6)alkylamino include, but are not limited tq, N-methylamjno, N-ethylamino, and
N-butylamino.SFHR9RdIAS W@-@mﬁéﬁ/f&ﬂiﬁ%?'?%%%?ﬁp?of?é’rgef%?é% ° Fé{fnénrg%%ﬁo ‘t@%@ alkyl groups,
as defined hergimapnengeddo.thempareat ele suaibaeiniyshoug anaoentiefgraupl as defined

herein. The (C1-C6)alkyl groups can be identical or different. Representative examples of
di(C1-C6)alky|ARIEHEENIERE BUEHORGHGARE AR, REYS-BRRStHDRMTAG LIRS, m.aﬁié%‘-mmm

10  unsaturated bond between the carbon ring atoms, to which said substituents are attached.

The terms employed herein have the meanings indicated below. The term “at least
one” employed in the meanings below refers to one or several, such as one. For example,

the term “at least one halogen” refers to one or several halogens, such as one halogen.

The term “hydroxy”, as employed herein as such or as part of another group, refers

15  to a-OH group.

The term “(C,-C)alkyl”, as employed herein as such or as part of another group,
refers to a straight or branched chain saturated hydrocarbon group having 1, 2,3, 4,5 0r 6
carbon atom(s). Representative examples of (C;-Cy)alky! include, but are not limited to,
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, ters-butyl, n-pentyl,

20  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,-Cy)alkyl | group, as defined herein, appended to the parent molecular moiety
through an oxygen atom. Representative examples of (C,-Cg)alkoxy include, but are not
limited to, methoxy, ethoxy, n-propoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy,

25  2,2-dimethylpropoxy, 3-methylbutoxy, and n-hexoxy.

The term “halo” or “halogen”, as employed herein as such or as part of another



The term "earboxy", as employed herein, refers to a -COOH group. The term "(C2-C6)alkenyl",
as employed herein as such or as part of another group, 25refers to a straight or branched chain
hydrocarbon ving 2, 3, 4, 5 or 6 carbon atoms and containing at le -carbon
double bond.%@é&%@ﬁ ati?/e examples of WO 2009/013390PCT/F12008/0§‘§§(;)%950% %%?JC%ZB})CG)aIkenyI
include, but are not limited to, ethenyl and prop-2-enyl. The term "hydroxy(CI-C6)alkyl", as
employed herein as such or as part of another group, #éfers to at least one hydroxy group, as defined
herein, appended to the parent molecular moiety through an (C1-C6)alkyl group, as defined herein.

Representativ%ﬁ ﬁg}glg&@d&ﬁ{@)gﬁ%@@@{hmémﬁlm@ut are not limited to, hydroxyrnethyl,
1-hydroxyethyl, 2-hydroxyethyl, 2,2-dihydroxyethyl, 1-hyciroxypropyl, 3-hydroxypropyl, 1 -hydroxy-

1-methylethyl, and 1 -hydroxy-1 -methylpropyl. The term "hydroxy(C2-C6)alkenyl”, ag employed
herein, refers to at leh&t Eﬁ‘i’@%%% ﬁlﬁyﬂfl);’saﬁlSWE%Y%P@W,“&g%%ﬁ&gg%?ﬁtegﬁ%%%gr%'glg%uIar
moiety throughy g, J9{G2:CaAKaIRA Graidadsoptned herait RORFesE BRI ECNPIB6 R, as
hydroxy(C2-C6)alkenyl inciude, but are not limited to, 1-hydroxyethenyl, 2-hydroxyethenyl, and

1-hydroxypropdgfisag herein. fieretimre( @ SORMSAREISCBIAIRIEAS Gmpfdyee KierentHicsith or as
SAbecs s CH LR RSP TREAI T eKopaRared © e

part of anqther,grou fers}
15parent r%nolelié%%?s?%%%{vf ﬁw an (C1-Cé)alkyl group, as defined herein. When there aré several

(C1-C6)alkoxychlaopsitiiye (Tl@6yaiykytgfioapsnetybé-cdoticadr bkoreepredebrasskntative
examples of ( ,-ﬁ%%)alkox éCrCe)alkyI include, but are not limited to, methoxymethyl, ethoxymethyl,
propoxymethyf, 2- il thyl, 2-ethoxyethyl, 2,2-dimethoxyethyl, 1-methyl-2-propoxyethyl, 1
-methoxy-1 -methylethyl, and 20 4-methoxybutyl. The term "(C2-C6)alkenyloxy"”, as employed
herein as part of anoThertgro(ipheaid(s t€aal{OX C) aikployedloupinazctesited apermeapsaiided to the

parent molecular moiety thr Than oxygen atqm.n%§ aRe i\ég a@ﬁ%ﬂ -Colalkenyioxy
include, but ar& Aot ﬁﬁ%%rel éc)#% ee%afﬁ)%{(?/?%%lﬁ-af-eny%(y, &%-Z-rfﬁoxé, an é%-%sg’eny{?oxy.
10 herein. Representative examples of phenyl(C,-Cy)alkoxy include, but are not limited to,

phenylmethoxy, 2-phenylethoxy, and 3-phenylpropoxy.

The term “amino”, as employed herein as part of another group, refers to a -NH,

group.

The term “mono(C,;-Cy)alkylamino™, as employed herein, refers to one (C-Cy)alkyl
15  group, as defined herein, appended to the parent molecular moiety through an amino group,
as defined herein. Representative examples of mono(C,-C)alkylamino include, but are not

limited to, N-methylamino, N-ethylamino, and N-butylamino.

The term “di(C,-Cg)alkylamino”, as employed herein, refers to two (C,-Cg)alkyl
groups, as defined herein, appended to the parent molecular moiety through an amino
20  group, as defined herein. The (C,-Cy)alkyl groups can be identical or different.
Representative examples of di(Csz)alkyla_mino 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,
25  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



25The term "(C2-C6)alkenyloxy(C1-C6)alkyl", as employed herein, refers to at least one
(C2-C6)alkenyloxy group, as defined herein, appended to the parent molecular moiety through an
(C1-C6)alkyl group, as defined herein. When there are several (C2-COalkenyloxy WO
2009/013390%’&1%3/%8%9000090 24 groups, the (C2-06)alkenyloxy groupps HBLdERtal or
different. Representative examples of (C2-C6)alkenyloxy(C1-C6)alkyl include, but are not limited to,
prop-2-enyloxymethyl and ethenyloxyethyl. The term 2Bydroxy(C1-C6)alkoxy", as employed herein as
such or as part of another 5group, refers to at least one hydroxy group, as defined herein, appended to

the parent m0&%0_%95@&12%3{11@589,93}1@é}éﬁ&-f&ﬁ)@mﬁm@z@paeé;sie{;@e&lp@rein- Representative
examples of hydroXy(C,-C6)alkoxy include, but are not limited to, hydroxyrnethoxy, di hydroxymethoxy,

2-hydroxyethoxy, 2-hydroxy|gropoxy, 3-hydroxypropoxy, 2-hydroxybutoxy, and
z-hydroxy-|-methy|em@<sz@o$m@@ém¢'f@a&5a|%ﬁﬂ@&%%ﬁﬁ&%@ﬂ@ﬁé@ﬁ?ﬁ@%d’%@%%s such or

as part of anolhetorais 1161340 SRR A0RACICRN LR, S8 Usined hplRogPpended t

the parent mofecular moiety through an (C1-C y group, as defined herein. The (C1-C6)alkoxy
groups can beridentitea nori difftrengRefasenitivcoumms dslur(dries) Rkereytmaties)alkoxy include,
but arc nat limited to, methaxymethc rapexymehoxy, 2- xyeth hoxyethoxy,
2-butoxye§h ox‘i}faﬁfﬁ?.%ﬁ r??e %%)%2’/‘3fﬁg%@%ﬂgﬂ%ﬁgf’ﬁb%%%ifgtth%@gg}?ﬁggw%?( progﬁxIl Xy and
4-methoxybutodydroxyee/ tez+hytrakse@itACE patkoyitoastbnipleyedtdemeipels Shelirorkgsqartt of another

group, refers to at least one h%lg en, a rfl fined herein, appended to the parent molecular 20 moiety
through an (C1R¥658m6k5H8 gﬁ'g 85% §H" af ri'mﬁ% ﬁoé’rgl ‘are several halogens, the halogens

can be identical or different. Representative examples of halo(CI-C6)alkoxy include, but are not limited
to, fluoromethoxy, chibeasnattiopdrosiffl Cortnatitboxy, 4sitogropedtherein, 2o rivosstrasi/one

2,2,2-trich|oroetr}$ox , 3-bromoprapoxy, 2-chloropropoxy, and 4-ehlorobutoxy. g?,S he term "oxo" as
employed her8i f?ée%oflc? e egr%é(ggemmﬁgeggﬁgggﬁe acrce)rrlrt}%)u%%%a(r) %13 'n%lé(r)l éﬁanas employed

herein refers t@ihe, rorepauRspohidaittd hetdiD RANSOABEGOBETHILEHIBIMN0ROEAD 25)alkeny!
include, but are not limited to, 1-hydroxyethenyl, 2-hydroxyethenyl, and

1-hydroxyprop-2-enyl.

The term “(C,-C¢)alkoxy(C,-Cy)alkyl”, as employed herein as such or as part of
another group, refers to at least one (C,-Cy)alkoxy group, as defined herein, appended to the
15  parent molecular moiety through an (C,-Cy)alkyl group, as defined herein. When there are
several (C,-Cyalkoxy groups, the (C,-Cy)alkoxy groups can be identical or different.
Representative examples of (C;-Cy)alkoxy(C,-Cy)alkyl include, but are not limited to,
methoxymethyl, ethoxymethyl, propoxymethyl, 2-methoxyethyl, 2-ethoxyethyl,
2,2-dimethoxyethyl, 1-methyl-2-propoxyethyl, 1-methoxy-1-methylethyl, and
20  4-methoxybutyl.

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

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

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

through an (C,-Cg)alkyl group, as defined herein. When there are several (C,-Ce)alkenyloxy



Pharmaceutically acceptable salts, e.g. metal salts and acid addition salts, with both organic and
inorganic acids, are known in the field of pharmaceuticals. Representative examples of
pharmaceutically acceptable metal salts include, but arc not limited to, lithium, sodium, potassium,
calcium, mag%éi%fr?ﬁ/ Inum and zinc salts. Representative examples SP&%WP%Qgé)%ﬂcally
acceptable acid addition salts include, but are not limited to, chlorides, bromides, sulfates, nitrates,
phosphates, sulfonates, methane sulfonates, formateg4tartrates, maleates, citrates, benzoates,
salicylates, ascorbates, acetates and oxalates. Pharmaceutically acceptable esters, when applicable,

may be pfeparf%%ﬁgukgg, down.eisiniedme R R Ge Gl AsarIABIE ddrdhabaye comyaational i

the field of 10 aceutiéals and ain the pharmacological properties of the free form. Non-
limiting exampié§hithelendtend (helupkkebiochudt dighatiodrimnsedaticratgo Aaisy IRepnetehtati/e
examples of pharmaceutj afly acceptable esters include, but are not limited to, methyl, ethyl, n-propyl,
iso-propyl, n-bﬁ%ﬁ?@%ﬁﬁﬁ”;sec-butyl, tert-butyl, and benzyl esters. 15The invention includes within its
scope all the possible geometric isomers, e.g. Z and E isomers (cis and trans isomers), of the
compounds as well &halethe byssiblé@piigallisoyicas eaplaiad tesmonie sieindren aatioharsthef the
compounds. Furtherm re;tth?linv ntioH inc(:)ludesoi&l itg S&%%%ﬂ%heigle ingivigélﬁx)lﬁgrr‘]i%stand any
mixtures t%ere%rﬁué’.’grfa“ qeemic r()ﬁ%(tﬁ?gs.yﬁiﬁé( dividu sl isomers may pRPSbSIne us?ng e
correspondingis@mesicrioisns tafdhenstartingatkateriabap thegeay hersepRepieseafierthe preparation
of the end compound according to conventional separation methods. For. the separation of optical

isomers, e.g. SRaARIHEEEY Y (e gtk PEHRTRGE: Coh RSN SRt RRRE IS X, g. fractional
crystallization dmw@gw%@bg-gm%yjjqw&y@ﬁaﬁb% RIEPASEI R pbxRriety of synthetic

routes 25analogously to or according to methods known in the literature using suitable starting
materials. Th@sﬁé@ﬁﬁ@’hﬁ‘é@éﬂ%‘ﬁ%}gﬁi&f‘ﬁééﬁﬂhﬂﬁ%&e A, B, C, and D are commercially available

or can be prepared via synthetic routes known in the literature. WO 2009/013390PCT/F12008/000090
10 The term “(C,-Cy)alkoxy(C,-Cq)alkoxy”, as employed herein as such or as part of

another group, refers to at least one (C,-Cy)alkoxy group, as defined herein, appended to the
parent molécular moiety through an (C,-C;)alkoxy group, as defined herein. The
(C,-Cyalkoxy groups can be identical or different. Representative examples of
(C,-Cyalkoxy(C,-Cy)alkoxy include, but are not limited to, methoxymethoxy,

15  propoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 2-butoxyethoxy,
2,2-dimethoxyethoxy, 1-methyl-2-propoxyethoxy, 2-methoxypropoxy and

4-methoxybutoxy.

The term “halo(C,-Cy)alkoxy”, as employed herein as such or as part of another
group, refers to at least one halogen, as defined herein, appended to the parent molecular
20  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,-Cy)alkoxy
include, but are not limited to, fluoromethoxy, chloromethoxy, difluoromethoxy,
trifluoromethoxy, 2-bromoethoxy, 2,2,2-trichloroethoxy, 3-bromopropoxy,

2-chloropropoxy, and 4-chlorobutoxy.
25 The term “oxo0”, as employed herein, refers to a =0 group.

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

compounds of formula [.



- 26 Suitable starting materials containing the benzodioxane moiety are compounds of formulae A
and B: (A)(B) wherein Rl and m are as defined above and L is a leaving group, e.g. halogen,
mesylate or tosylate. 2,3-Dihydrobenzol[1,4]dioxine-2-carboxylic acid (formula A) is commercially
available and%¥ag#)¥es8RPable to its enantiomers as described in TetrahecﬁSﬁ/:FRQQ}?ﬂﬁqg?Py, 16 (2005)
1639. Compounds of formula B can be prepared according to known methods. Suitable starting
materials containing the azacycle moiety are suitably ssibstituted piperidines or homopiperidines and
also, in some cases, pyridines. Such compounds are compounds of formulae C, D, and E: RNz (C)

wherein X and Z are gs defined oveéaa%qgre ents R6 o, R8 as ge@p({aéjdg{gﬂée aﬁ?%ﬁ%@ﬁﬁ"
IC

represent alkyl grouB ?%8%%% Mot ENBWA 11 tg’ir? fBrmu altes,a ﬁea e%erocyc gnn@s In compounds of

formulae C, DyaaEasameaiainatidihefcsuitaale sisiitiicofpharamantings. Kdorstatidaving two
substituents attached to the same carbon atom can be prepared, for example .viai%aékﬁlfﬁtion of
ti

suitable piperRiERIss S RpRIRC Rl AtR RIS e Rbirlty 1psBigs) BE Henat Ui Ythe
piperidine ring fram.a REORGEHRAN£ARIM REREHIRAT s R-Blifeel WaHOAe sauilablyralalaled examples

2-cyanoacetates. The ester group in 20compounds of formula E is further transformable to a wide

variety offotherffoimtivraitivatly 2009teh B3sibatifiop lisaroludodyibare not limited to, chlorides,

bromides, sulfates, nitrates, phosphates, sulfonates, methane sulfonates, formates, tartrates,

maleates, citrates, benzoates, salicylates, ascorbates, acetates and oxalates.

Pharmaceutically acceptable esters, when applicable, may be prepared by known
methods using pharmaceutically acceptable acids that are conventional in the field of
10  pharmaceuticals and that retain the pharmacological properties of the free form. Non-
limiting examples of these esters include esters of aliphatic or aromatic alcohols.
Representative examples of pharmaceutically acceptable esters include, but are not limited
to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, ters-butyl, and benzyl

esters.

15 The invention includes within its scope all the possible geometric isomers, e.g. Z and
E isomers (cis and trans isomers), of the compounds as well as all the possible optical
isomers, e.g. diastereomers and enantiomers, of the compounds. Furthermore, the invention
includes in its scope both the individual isomers and any mixtures thereof, e.g. racemic
mixtures. The individual isomers may be obtained using the corresponding isomeric forms

20  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
25  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.



groups. In general, compounds of formula | can be prepared analogously or according to scheme
1, wherein X and Z are as defined above: Scheme 1 (A) Another route for preparing amide
intermediates of scheme 1, wherein Z is a single bond, proceeds via reaction of a suitable amine and a
suitable itecon‘éff%zém%{%@s%% described in J. Org. Chem., 26 (1961) 1519-1554/F12008/08080her route
for preparing compounds of formula 1 is shown in scheme 2, wherein 10X, Z, RI, and m are as defined
above: Scheme 2 Compounds of formula I, whéxein R5 or R, is H, can be prepared via
N-alkylation of suitably substituted pyridines followed by reduction as illustrated in scheme 3, wherein

RI, 15 m, L, and R arg asdefineshatoner WV 02009/ s 80Re 420 RR/RR009Q 2 hounds of

formulae A and B:
O
© OH © L
(Rpm
O O
(A) (B)

wherein R, and m are as defined above and L is a leaving group, e.g. halogen,

5  mesylate or tosylate.

2,3-Dihydrobenzo[1,4]dioxine-2-carboxylic acid (formula A) is commercially
available and easily resolvable to its enantiomers as described in Tetrahedron: Asymmetry,

16 (2005) 1639. Compounds of formula B can be prepared according to known methods.

Suitable starting materials containing the azacycle moiety are suitably substituted
10  piperidines or homopiperidines and also, in some cases, pyridines. Such compounds are

compounds of formulae C, D, and E:

HNT O N X HN Oz
] _
X 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
16  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, ¢.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



Scheme 3 Resolution of the compounds of formula | that are racetnic can be carried out, if desired, for
example, by converting the racemic compound into its diastereomeric salt 5Smixture by reaction with an
optically active acid and subsequent separation of the diastereomers by c stalllzatlon Representatlve
examples of éﬁf?ﬁ%? &laﬁi‘? active acids include, but are not limited to, D- tar? ArTEEE R
dibenzoyl-D-tartaric acid. A person skilled in the art realizes that any starting materlal or
intermediate in the reactions described above can beXirotected, if necessary, in a manner known in
the art. Any 10protected functionality can subsequently 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 | and ﬁﬁ%uBreparann 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. 15The compounds of
formula | may be colveeratalifapeeaadimb frainlodaen hedueruang Hetestaticos arcoFdiBgEoform using
methods knownhln the argerem&hang?ar ent |Qggggggb\8/yé be explained in more detail by the following
examples. ThéS examp’les are meant fflustratlng purposes only and do not limit the scope of the
invention defined in the claims. WO 2009/013390PU4'12008/000090 29 Abbreviations: DCM =
dichloromethane, DIS@Bame NA-diisopropylethylarnine, DMF = N,N-dimethylformamide, EtOAc = ethyl
acetate, IPA = isopropanol; LC-MS - liquid chromatography -- mass spectrometry, RT - room
temperature, THF = tetrahydrofuran, TLC = thin layer chromatography. olunth chromatography
was performed on Silica ge},60 obtained from Merck, or using a gombiFIash j ment together with
Redisep columns, both provided by Teledyne ISCO. Mlcro ave feating was gy formed using an
Ernrys OptimiseF mierowave reactor fr(ﬁﬂ%rsonal f arclnitiator 2. mlcrowave reactor
from Biotage. ct res of the products were c ed 'H NMR. Thebgpgctra were measured
with a Bruker 10AVarié® 400 instrument. LC-MS analyses wre performed using Waters 2690 Alliance
HPLC and Waters M(lg\l)romass ZQ4000 single quadrupole mass spectrometer using ESL

A ,
i 0
@[O\}/U\N/\Z reduction @: ]/\N/\)Z
0] - k X) X @] !\ X
Another route for preparing amide intermediates of scheme 1, wherein Z is a single

bond, proceeds via reaction of a suitable amine and a suitable iteconate analog as described

in J. Org. Chem., 26 (1961) 1519-1524.

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

10 X, Z,R,, and m are as defined above:
Scheme 2
0 P
L HN z
(R1)m@ j/\ + K — (R )m@ j/\ k )
0] X base
(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,,

15 m, L, and R are as defined above:



Preparation of starting materials 3-(Piperidm-3-yDphenol HBr can be prepared from

3-(3-methoxyphenyl)piperidine as described in J. lvied. Chem., 24 (1981) 1475.

152-(Piperidin-3-yl)phenol HBr was prepared by heating 3-(2- methoxyphenyl)piperidine MCI (46 mg,
0.20 mmol) withoBW4OLA8%n a microwave reactor at 120C for one hour. Affér@V2pEYAEA° 61 mg of
the title compound was obtained. 4-(Piperidin-3-yl)phenoU HBr was prepared by heating 3-(4- 20
methoxyphenyl)piperidine HC1 (46 mg, 0.20 rnmol) wpigh 48 % 1-1Br in a microwave reactor at 120 C

for one hour. After evaporation, 53 mg of the title compound was obtained.
(R*)-3-(3-Methoxyph|§r%/[3{)i;%eridine was prepared by crystallographic resolution
acid as described foP&h ara

with D-(-)-tartaric

ogous substrate in Tetrahedron Lett., 35 25(1994) 9063. (R*)-3-(Prp d

-3-yl)phenol HBr or HCI was prepared from (R*)-3-(3- WO 2009/013390PCT/F120@8/000090 30

rnethoxyphenyl)piperidine b thod de§1 #eed aboxe for the ra . r HC1 can be
used instead qiRgfmn%-+ (R)-2,3-Dihydrobenzo ,4]diex+ﬁe-zaeamﬁgcid was {ibtained from the
commercially availablereceppdte as describethiar Tetrahedron: Asym 2 (2005% 9.

5(R)-2,3-Dihydrobenzol[1,4]dioxine-2-carbonyl

loride can be prepared by heating

for 1-8 h. Catalytic amount SPDMF can be addBd. Evapoigiign to dryness giv sH#&title compound in

(R)-2,3-dihydrobenzoll,4]dioxine-2-carboxylic acid at 70 C jathe presence of§xcess thionyl chloride

high yield. Methanesulfonic acid (R)-(7-fluoto-Z3-dihydrobenzo[1,41dioxin-2-yHmethy! ester

10was prepared in foursteps from-5'-fluqro-2'-hydroxyacetophenone
described in t%bﬁgf. ed. heLn , 30 (1987) 814 and(KH b+
o
R

3 I\ti)us methods
R

Resolution of the compounds of formula I that are racemic can be carried out, if

desired, for example, by converting the racemic compound into its diastereomeric salt

5  mixture by reaction with an optically active acid and subsequent separation of the

diastereomers by crystallization. Representative examples of said optically active acids

include, but are not limited to, D-tartaric acid and dibenzoyl-D-tartaric acid.

A person skilled in the art realizes that any starting material or intermediate in the

reactions described above can be protected, if necessary, in a manner known in the art. Any

10  protected functionality can subsequently be deprotected in a2 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

gkilled in the art.

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

pharmaceutically acceptable salt or ester form using methods known 1n 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.



Preparation of intermediates Intermediate Al: (R)-2,3-Dihydrobenzo[1,41dioxin-2-yl-KR1-3-(2-
fluorophenyl)piperidin-1-ylimethanone 15Intermediate A2:
(R)-2,3-Dihydrobenzoll,41dioxin-2-y1-1(S1-3-(2- fluorophenyl)piperidin-I-ylimethanone
(R)-2,3-DihydM8ap[133dioxine-2-earbonyl chloride (46 mg, 0.23 mmol) BTN vas added
to a cold solution of 3-(2-fluorophenyl)piperidine HC1 (50 mg, 0.23 mmol) and DCM (1 ml).
Triethylamine (56 mg, 0.55 mmol) was added. The migure was 20stirred for 50 mm. Water (1 ml) was
added and the aqueous phase extracted with DCM (3 x 1 m1). The combined organics were absorbed

on silica. The mixture was purified by flash chromatogra ing aneffitOAc eluegt. The first
eluting diastereomer W€ ¥aiaetel (f(yMaﬁ M‘?ﬁ&@%’%ﬁ%ﬁéﬁﬁ ﬁﬁéfﬁ?@foiﬁﬁ C13): 6

1.63-1.73 (M, Bk L AOvIdBcfmy Rhrhin20 TR sty hodefid; 12 2 T iopbHL2¥8 &, 0.5H),
2.98-3.16 (m, 1.5H), 3.20 (t, 0.5H), 4.14-4.26 (m, 1H), 4.294.38 (m, 1H), 4.48-4.55 (m, 1H), 4.67-4.75
(m, IH), 4.84-dig@qshramytezrantryoepss reptpety I8 (mrony) tegyrsrature, THE =

2009/013390PCT/F r%@%(@g Bk 1 The S660. ing diastereomer was collected to afford 25
mg of A2 (rota{}%{:arfll %rﬁoggure’). 11N aRe (CDC13§]§8 1.60-1.76 (m, IH), 1.78-L95 (in, 2H), 2.02-2.13

(m, 1H), 2.62- 2.71 (m, 0.7H), 2.80 (t, 0.3H), 2.98-3.35 (n, 2H), 4.14-4.25 (in, | El), 4.29-4.39 (in, 1H),
54.45-4.5% (m,4.65-£q8tm chiqpatopsphgvas nrfernet 98-lies gel ¢ shipieed fromdigsskear;).

Intermediate Al‘ém% @oﬁﬂﬂ%ﬁé{ %%ﬁ%m%%ﬂk@éﬁ%&%m& both provided by Teledyne

fluorophenyl)piperidin-1-ylimethanone Intermediate A4:

(R)-2,3-DihydiiSiosh Adjtrdicionive2agl RS Pedo@actiofiueg ap Hanplyintther oyl posthemhisaetor
from Personal Chemistry or an Initiator 2.0 microwave reactor from Biotage. The structures
of the products were confirmed by 'H NMR. The spectra were measured with a Bruker

10 Avance 400 instrument. LC-MS analyses were performed using Waters 2690 Alliance

HPLC and Waters Micromass ZQ4000 single quadrupole mass spectrometer using ESI.
Preparation of starting materials

3-(Piperidin-3-yl)phenol - HBr can be prepared from 3-(3-methoxyphenyl)piperidine
as described in J. Med. Chem., 24 (1981) 1475.

15 2-(Piperidin-3-yl)phenol - HBr was prepared by heating 3-(2-
methoxyphenyl)piperidine - HC1 (46 mg, 0.20 mumol) 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-
20  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 Tefrahedron Lett., 35

25  (1994) 9063.

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



(R)-2,3-Dihydrobenzo[1,4]dioxine-2-carbonyl chloride (46 mg, 0 23 mmol) in DCM (I ml) was added to
a cold solution of 3-(3-fluorophenyl)piperidine HC1 (50 mg, 0.23 rnmol) and DCM (1 ml). Triethylamine
(56 mg, 0.55 mmo&was added and the mixture was stirred for 50 mm. Aft -up as
described for hHEHNEAIAER A, the crude 15mixture was purified by flash ch?%%ggor%ﬁﬁwﬁﬁ(sing
heptane/EtOAc as eluent. The first eluting diastereomer was collected to give 29 mg of A3. 'H NMR
(CDC13): 8 1.61-2.00 (m, 2H), 2.06-2.17 (m, 1H), 2.58%2.82 (in, 2H), 3.04- 3.12 (m, 0.711), 3.18-3.28
(t, 0.3H), 4.10-4.25 (m, 2H), 4.27-4.39 (m, 1H), 4.46-4.54 (m, 111), 4.65-4.76 (m, 114), 4.84-4.90 (m,

1H) 6.80-7.06 (] 7 33:(A, 1 W08 Wi jagteraemptvaseellasted to afford
19 mg of A4. rg&hé%ﬁ%@ég%%hg %yé%eﬁs%ﬂgﬁﬁgﬁ%q%%%g%g (gn? 1H), 2.08-2.20 (m, 1H), 2.61-

3.30 (n, 3H), H1A-h2b5o(nsed kisten@0£4t8 Yo(hhiBtH), 4.48-4.57 (n, 1H), 4.65-4.72 (in, 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, IH). Intermediate A5:

(R)-2,3-Dihydrobenzgll A41diaxin- . (4 25l neridindoyli o
Intermediate A6: (R)- }Bf’é:#%ﬁgﬁ%ﬁf%]ﬁéﬁ?gz@ﬁ@f?gfg@Xg@ Ratididndimeihane

fluoropheny!) piperietireii i3 1inad thigmeenmy- 25 3Bnpadobereraiiedidivxdmemerrb 6y CHib A2 (46 mg,
0.23 mmol) in DCM WO 2009/013390P CT /F12008/000090 32 (1 ml) was added to a cold solution of

3(4-fluorgpheny Dpinggidinen 6 6780 AGMHNOL G PIM dAdDbanTsictuaRINg (Racng. 0.5
mmol) was added and'the mixture was stirred for 50 min. After aqueous work-up as described for
intermediate AR} etiyenotiztand lwdéipdriéiddcpip fuslicelerd g Srapraumiengise pla¥eshoAc as
eluent. Again, the 5first eluti iaste r was_coll ' N 13): 6
1.60-2.00 (m, é’i“f_nd,f Sy r(mﬁH?%%%ﬁ%Sﬁ;ﬁ 8%&\%%3(%? %Lé%%agb 2%{%, %%é):
4.13-4.24 (m, divgs 28l 40nipoubd inshigB-Ada8. (m, 1H), 4.65-4.74 (m, 1H), 4.84-4.89 (m, 1H)
6.70-.6.95 (m, 4H), 6.98-7.05 (in, 2H), 7.15-7.24 (m, 2H). 10The second eluting diastereomer was

collected to afford Z%Qt%geéﬁ%‘omc acid (R)-(7-fluoro-2,3-dihydrobenzo[1,4]dioxin-2-yDmethy! ester
10  was prepared in four steps from 5°-fluoro-2’-hydroxyacetophenone according to analogous

methods described in the literature (J. Med. Chem., 30 (1987) 814 and US 5,935,973).
Preparation of intermediates

Intermediate Al: (R)-2,3-Dihydrobenzo|1,4]dioxin-2-yi-[(R*)-3-(2~
fluorophenyl)piperidin-1-yljmethanone
15 Intermediate A2: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[($*)-3-(2-
fiuorophenyl)piperidin-1-yljmethanone
(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
20  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 Al (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-
25  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, 1H), 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).



1H NMR (CDC13): 3 1.60-1.76 (m, 1H), 1.78-1.95 (m, 2H), 2.02-2.13 (m, 1H), L62- 2.71 (m, 0.7H),
2.80 (t, 0.3H), 2.98-3.35 (m, 2H), 4.14-4.25 (m, 1H), 4.29-4.39 (m, 11-I), 4.45-4.57 (m, 11{), 4.65-4.74
(in, 1H), 4.76-4.82 (m, 0.7H), 4.86-4.93 (m, 0.3H), 6.81-7.30 (m, 8H). 15Intermediate A7:
(R)-2,3-DihydPBeiP8 3 dioxin-2-yl-KR*)-3-(3- hydroxyphenyl)piperidin-ISFEaISHEHE
Intermediate A8: (R)-2,3-Dihydrobenzo[1,41clioxin-2-yl-RS*)-3-(3-
hydroxyphenyppiperidin-l-ylimethanone A mixture of (R)-2,3 dihydrobenzo[1,4]dioxine-2-carboxylic
acid (5.06 g 28.1 20mmol), toluene (25 ml) and thionyl chloride (6.68 ml, 56.2 mmol) was heated to

reflux. After 1.5 hourghe, [Gacan IR wdEnlediRNB A AP RIEd A pipaRRroluene was

added to the evaporation residue and evaporated to dryness. The evaporation residue in THF (10 ml)
was added slamibtigep mixture of (R*)-3-(piperidin-3-y1)phenol hydrochloride (5.0 g, 23.4 mmol),

potassium carbonate (4.85 g, 35,1 mmol), water (1 I HEF 23(33.0,ml)..After the addition the
reaction mixture waséﬁﬂgg‘ é@é%ﬁog%hzé ,’Igy rrg %rr?éb ge%r%%édga%dr‘?o%ragﬁtlp ag'(g%vas
washed with agNaG! §9lutioRThaoERTophaewasByanaraiesl (@, dnyesspanddie enaporation
residue was crystallized from ethyl acetate t(l)d}/ield 6.79 g of A7. NMR (CDC13): 1.60-1.97 (m, 3H),

7
2.05-2.155m, 4#- 284w, 7805 B 74 08 LS 60b 183 b BETIRP b 08 660098 38 8 273N, 1H),
4.15-4.18 (m, Jdl—l)gﬁ)Bl-4.37 (m, 1H), 4,48-4.52 (m, 1H), 4.66-4.68 (m, 1H), 4.86-4.89 (m, 1H), 5.25 &
5.40 (2x s, II-IS, 6.71-6.94 (n, 71-1), 7.16-7.20 (m, 1H). (R)-2,3-Dihydrobenzo[1,41dioxine-2-carbonyl

chloride (475 mg, 2.4 mmol) in DCM (4 ml) was added to a mixture of 3-(piperidin-3-yl)phenol HI3r
(259 mg, 1.06 mmolintermatintd B i zdsehenrel} A st -U-Ht ) FHE mixture was stirred

for 2 h, after V‘fﬂ%‘i‘oﬁﬁ@ﬂ}f‘ﬁﬂi@ﬁﬁaﬂaﬁﬁ@ﬁgnﬂp phases were separated and the organic phase
bt )

was absorbed on silica. The mixture was purified by flash chromatography using heptane/EtOAc as

eluent. The fractionﬁMiﬁjﬁﬁé@@@oﬁé*@lﬁﬂﬁb‘@Mfé&Wﬁk&%ﬂ@&@dﬁ he isolated product
(199 mg) yas fhe comaRp¥hinh 1 RisR:Agyated on both the amine
(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-(3-fluorophenyl)piperidine HCI (50 mg, 0.23
mmol) and DCM (1 ml). Triethylamine (56 mg, 0.55 mmol) was added and the mixture was
stirred for 50 min. After aqueous work-up as described for intermediate A1, the crude
15  mixture was purified by flash chromatography using heptane/EtOAc as eluent. The first
eluting diastereomer was collected to give 29 mg of A3.
"H NMR (CDCL): 8 1.61-2.00 (m, 2H), 2.06-2.17 (m, 1H), 2.58-2.82 (m, 2H), 3.04-
3.12 (m, 0.7H), 3.18-3.28 (t, 0.3H), 4.10-4.25 (m, 2H), 4.27-4.39 (m, 1H), 4.46-4.54 (m,
1H), 4.65-4.76 (m, 1H), 4.84-4.90 (m, 1H) 6.80-7.06 (m, 7H), 7.26-7.33 (m, 1H).
20 The second eluting diastereomer was collected to afford 19 mg of A4.
'H NMR (CDCI,): 6 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 (m, 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(l,4]dioxin-2-yl-[(R*)-3-(4-
25  fluorophenyl)piperidin-1-yljmethanone
Intermediate A6: (R)-2,3-Dihydrobenzo|l,4]dioxin-2-yl-[($¥*)-3-(4-
fluorophenyl)piperidin-1-yljmethanone
(R)-2,3-Dihydrobenzo[1,4]dioxine-2-carbonyl chloride (46 mg, 0.23 mmol) in DCM



10 and the phenol. The ester bond was hydrolysed by treating the compound with two equivalents of
KOH in MeOH (5 ml) for one hour. The mixture was evaporated to dryness, the crude product was
taken up in E&;A%ngp c{%%washed with 1 M K2CO3, dried and evaporatedgg,gasigsslgeafford 77 mg
of A8. WA (0 13): 8 L59-1.95 (m, 3H), 2.06-2,15 (m, 1H), 2.61-3.30 (m, 3H), 4.13- 154.23
(m, 1H), 4.31-4.39(m, 11-1), 4.46-4.55 (in, 1H), 4.65-4.71 (m, 1H), 4.80-4.92 (m, 2H), 6.65-6.98 (in,
7H), 7.15-7.28 (m, 1H). Intermediate A9: (R)-2,3-Biydrobenzo[1,4]dioxin-2-yl-KR*)-3-(3-
trifluoromethylphenyl)piperidin-1-ylj-methanone Intermediate A10:

(R)-2,3-Dihydrohanzall,43diq¥in-2mlsditRibndst3- @0riflpremesyintmmy Liroinsoidie; lyimethanone
(R)-2,3-Dihydrobenzo[1,41dioxine-2-carbonyl chloride (44 mg, 0.22 rrunol) in DCM (1 ml) was added
to a mixture ofr3a(®)-wUdEBrhEtmylpetsihyRreiigiRo M1 (56 migoD. vasradAe) 2ad dho BMiteTenYes.,
Triethylamine (54 3 rnmal) was a r e:mi ' h (2 ml) was
added, and thsélgﬁg]sggsgﬁgrg'sé%%?gfgg ° g%‘eg%g?g %ggﬁ%geyﬁ%%&%&ﬁé%&%ﬁtﬁi%@g%d the crude
mixture was puiifie badlpshikromasey vhpdhyaisgngp e psaneiEntac BEdlaentlTine faetivitisecontaining
the first eluting diastereomer were collected to give 30 of AtQ. 'H NMI( (CDC13): 8 1.72-2.00 (in,
3H), 2.06%2. 201FheIfE 1T eh W8S OR RIS Frr A" 426 (1, 0.31-1), 4.16-4.26 (n, 1H),

4.27-4.40 (m, 114), 44dedbcli)s V¥R 2008403359084 T/F6120084000090.84 (#h67FY, 8006, 1H),
4.84-4.91 (m, 1H) 6.79-.6.95 (n, 4H), 7.40-7.56 (m, 414). The second eIutirég diastereom§§ was

collected to affor? (10 HRf o 73O () MR EDE 30y 139 £ 88-(hi04 ) ) 68549 (1 1H): 2.61-3.34

(m, 3H), 4.14-,4,2: H)4.3%4- ARG I3k, .04- 05 uf AR, T3 Adi4,83 (n,
50711, 4,564 60 (n D1} B0 08 . T, 7 S0 Shm 11D rmedicie Al

(R)-2,3-Dihyd@dbenzo[1,41dioxin-2-34-1(R1-3-(4- trifluoromethylphenyl)piperidin-1-yll-methanone
Ir!termed1|81 te Al2: (R _Zé%élc?olhx% %Qen%ﬁ) gté%&%@f'@h%’é’!ﬁ%&&%é(&fford 20 mg of A6.
trifluoromethylpheny -plperlaln-l- limethanone
'H NMR (CDCl,): 8 1.60-1.76 (m, 1H), 1.78-1.95 (m, 2H), 2.02-2.13 (m, 1H), 2.62-
2.71 (m, 0.7H), 2.80 (t, 0.3H), 2.98-3.35 (m, 2H), 4.14-4.25 (m, 1H), 4.29-4.39 (m, 1H),
4.45-4.57 (m, 1H), 4.65-4.74 (m, 1H), 4.76-4.82 (m, 0.7H), 4.86-4.93 (m, 0.3H), 6.81-7.30

(m, SH).

15 Intermediate A7: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(R*)-3-(3-
hydroxyphenyl)piperidin-1-yljmethanone
Intermediate A8: (R)-2,3-Dihydrobenzo[l,4]dioxin-2-yl-[($¥)-3-(3-
hydroxyphenyl)piperidin-1-yljmethanone
A mixture of (R)-2,3 dihydrobenzo{1,4]dioxine-2-carboxylic acid (5.06 g , 28.1
20  mmol), 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
25  (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 (CDCL,): & 1.60-1.97 (m, 3H), 2.05-2.15 (m, 1H), 2.62-2.76 (m, 2H), 3.05-



10(R)-2,3-Dihydrobenzo[1,4]clioxine-2-carbonyl chloride (44 mg, 0.22 nunol) was dissolved in DCM (4
ml). 3-(4-Trifiuoromethylphenyppiperidine HC1 (51 mg, 0.19 mmol) and triethylamine were added. The

mixture was stirred for 1 h, 1 M HC1 (2 ml) was added, and the phases were S%B%(r)?/to% Gg‘ghe organic
phase was ab¥GBEE/ B Etica and the mixture purified by flash chromatograpny tsing heptane/Et0OAc

as eluent. The fractions containing 15the first eluting diastereomer were collected to yield 21 mg of All.
NMR (CDC13): 5 1.64-2.01 (in, 3H), 2.07-2.18 (in, 1138, 2.62-2.75 (m, 1H), 2.77- 2.88 (m, 1H),
3.07-3.18 (m, 0.6H), 3.26 (t, 0.411), 4.16-4.27 (m, 111), 4.26-4.40 (m, 1H), 4.47-4.58 (m, 1H),

4,67-4.77 (m, Eg%gizﬁﬁiﬁ ), ()& 1 S8 (Eb(fgi‘%; 19227442 49 (1%,11@?54%14-.@5 611%% 2H). 20The

second eluting tereomer was collécted to affor mg of Al2. "H NMR (CDC13): 51.59-1.97 (m,
3H), 2.06-2.194(86-4.89,(B1 5EH3, 3&§nk, BH) (2x 1651 H)26. Trind D Y} BBy 4740 (A 0140, ¥1A6-4.55 (m, 1H),

4.65-4.75 (m, 1H), 4.78-4. .0.7H), 4.86-4.93 (m, 0.3H),.6.82-6.94 (m, 4H), 7.27-7.46 H),
7.54-7.64 (m, 2H). |ngéa}'r%gai)é({g’“}ﬂ%?’%ﬁﬁ%@i’ﬂ’u‘}%‘&%‘rr%ﬁaerr%’o 1,Cﬁ° IO%&{@%{Q%_@@?} R Y
25methoxypheayhpipasidiast-Wineihaneoes-(bipendedia@ptdol HBr (259 mg, 1.06 mmol),
(R)-2,3-Dihydrobenzol[l,41dioxin-2-y1-1(S*)-3-(3- inethoxyphenyl)piperidin-1-yllmethanone
(R)-2,3-Difydrisisshapineidikine- 2-LamyBaY A A §108lYy, 1S BB Y t5aSmaigor 2 b after

2009/013390RG/F42008/909999 35 ikalvEs: hRE! WdEQdpha (B 1nd (3 MethexypheryApiperidine
(2.92 g, 15.3 mmol) and triethylamine (1.87g. 18.36 inmol) were added. After stirring for 40 min, the

mixture was wabsiogrdvith silise SO uE Menaedtes i5 6l #p demeineacy ssoeirrsaafiiha2s04)
and evaporatign ga - B H ] i - - , IH),
2156282 (m. T3 550 (S Sheh A S S Wl WL S TR )
4.27-4.39 (M, iddlptdd4BofiER (1R9 D), Wab Bl compoyriHyhitistad B@{reyldBden both 98 @mire),
7.23-7.30 (m, 1H). (R);2,3-Dihydrobenzaf{l,4}dioxine-2-carbonyl chloride (54 27.mmol) was 10
dissolvedjfgn D@M) ?%%%5%8#%&6 éﬁ/%)%’%&?’ |?1% y(%e(%él%n%? 6-28 mmo iggn '?riethylamine (59
mg, 0.58 mmobywestend ded Gtitet SatiHg fanl} for andivuwoihempiasieboxeeyapedive trdrenpsgduct,
which was purified by flash chromatograph ' tane/EtQAC as c . The second eluting
diastereomer mscetﬁf‘e%‘t%%}% ‘ﬁﬁé%@g“rﬂg %f%%]?f‘%ﬁﬁ%&%@?@r 551 €fé)nangH) 2.08-2.21
(m, 1H), 2.60-33pdMedkb) dB:Bdss to afford 77 mg of AS.
"H NMR (CDCl,): 8 1.59-1.95 (m, 3H), 2.06-2.15 (m, 1H), 2.61-3.30 (m, 3H), 4.13-
15 423 (m, 1H), 4.31-4.39 (m, 1H), 4.46-4.55 (m, 1H), 4.65-4.71 (m, 1H), 4.80-4.92 (m, 2H),

6.65-6.98 (m, 7H), 7.15-7.28 (m, 1H).

Intermediate A9: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yi-[(R*)-3-(3-
trifluoromethylphenyl)piperidin-1-ylj-methanone
Intermediate A10: (R)-2,3-Dihydrobenzo[1,4]dioxin-2-yk-[($¥)-3-(3-
20 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
25  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.
'H NMR (CDCl,): 6 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),



(s, 31-1),4.17-4.25 (m, 11-1), 4.31-4.40 (m, 11-0, 4.45-4.55 (m, 1H), 4.66-4.75 (m, 1H), 4.77- 4.85 (m,
0.711), 4.86-4.90 (in, 0.3H), 6.78-7.01 (m, 7H), 7.23-7.33 (m, IF!). Reduction of intermediates: General

procedure The intermediat(()-:- (A1-Al14) was dissolved in dry THF (c=0.1-0.5 IPM?)T/II%II;(% gf/I'OH& 20M in
THF, 5-7 equivwa?e%ﬁ}tossngg 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 amineborane-complexes was monitored
by TLC or LC-MS. To the ice bath cooled mixture 1 M3C1 was added in large excess, and the
mixture was stirred at 40-60 C for 20 mm - 12 h. The progress of the hydrolysis of the

borane CompleXeaY@s MOINed LY Ji (Ol sS55I e misluragvasgacagipn an ice-bath, and

solid KOH or Na2ZCO3 was until the mixture was alkaline. THF was removed by evaporation
before or after additidfhefdasd chitegdnstinmmmagwes oslishirddavddektthote diwittd EtOAc or DCM. The

organics were pooled, dried ( ) or . The crude uct,was, pyrified by
WO 2009/013390chﬁ(é‘i§%’omg%§ élg'ﬁ?rgrr?’c r %@é&?@" usi g£ @d?%%gn ’o@éﬂgi'heptane,
with or withoutyb%q#ietiylamine addedi 9y, byerystallisatian i esarsuiable salvent. Breparation of
compounds of the invention EXAMPLE 1: 1-(2,3-Dihydrobenzo
[1,41dioxiﬁ-z-ﬁrﬁ%ihg}ﬁés‘}p‘%?e%ﬂ&?ﬁé,@3%¥e99aﬁﬁ‘§ud?géy?ié/ﬁﬁé-34 (0 HRture of
2-bromomethy1-2,3-dillydrobenzo[1,43dioxine (500 mg, 2.18 mmol) and 3-phenyl-pyridine (339 mg,

2.18 mmol) in xylenejiReriadnge afluxerhiopdtinAfiobeasiigdiexselventwag-da@anted to give the
crude oily pyridinium salt, which was dissolved in MeOH (5 ml). NaBH4 (330 mg, 4 eq) was added in
small portions EiHeraBty APt exitin-dor g sh 8 ASt RT, Me01-1 was evaporated, water was

added and the mixtusg, extragie Wiih. fiAcs PRing-thacA 4 andisvapRipsopsgave the crude
product, which was purified by flash crll%romatogra%%;/ (heptane/EtOAC). NMR (CDC13): 5 2.36 (m,

1H), 2.66-192 trifiugtpraetigy pES1ibr-pipeyidind yHmedanwe-4.45 (n, 2H), 6.13 (m, 1H), 6.80-6.95 (in,
4H), 7204 35 (m, St OENANENR 2 e AR droRBRAI LR aandmesh R Ry ipiperidine
e procedure above was repeated except that the crude pyridium salt was
dissolved in DCM (4 ml). 3-(4-Trifluoromethylphenyl)piperidine HCI (51 mg, 0.19 mmol)
and triethylamine were added. 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 mixture
purified by flash chromatography using heptane/EtOAc as eluent. The fractions containing
15  the first eluting diastereomer were collected to yield 21 mg of A11.
'"H NMR (CDCl,): 6 1.64-2.01 (m, 3H), 2.07-2.18 (m, 1H), 2.62-2.75 (m, 1H), 2.77-
2.88 (m, 1H), 3.07-3.18 (m, 0.6H), 3.26 (t, 0.4H), 4.16-4.27 (m, 1H), 4.26-4.40 (m, 1H),
4.47-4.58 (m, 1H), 4.67-4.77 (m, 1H), 4.84-4.91 (m, 1H) 6.77-.6.99 (m, 4H), 7.32-7.42 (m,
2H), 7.55-7.65 (m, ZH).
20 The second eluting 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-
25  methoxyphenyl)piperidin-1-yljmethanone
Intermediate Al4: (R)-2,3-Dihydrobenzo[l,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



hydrogenated in MeOH under normal pressure (6.5 h, RT) using PtO, as catalyst. After alkaline
work-up the crude product was purified by flash chromatography (heptane/EtOAc). 114 NMR (CDC13):
8 1.40-1.51 (m, 1H), 1.60-1.85 (n, 2H), 2.11 (br d, 1H), 2.05- 202.28 (m, 2IfI|) 2.58 (ddd, 11-1),
2.66-2.75 (in, VAR89 0 (n, 3H), 3.92-4.05 (m, 1H), 4.25-4.37 (in, 2H) F&TFRBHO0OU ),
7.15-7.32 (m, 5H). EXAMPLE 3: 1-(2,3-Dihydrobenzo[1,41dioxin-2-ylmethyl)-3-(2-
methoxyphenyDpiperidine A mixture of 2-bromomethygs-2,3-dihydroben.zo[1,4]dioxine (34 mg, 0.15
mmol), 3- 25 (2-methoxyphenyl)piperidine HC1 (38 mg, 0.165 rnmol) and triethyiamine (41 mg, 0.39

mmol) in acetanitrile (2. heated.in a mi A440- far. ' r
cvaporation 1B e AL e R By e i,
2069/013390REekh2uB00 0080 31 a13gradie) whirapldnie Afet Bitig dor diderinithgimextigavgof the title
compound. 'H NMR (CDCI3); 61.40-1.53 (m, 1H), 1.71-1.81 ( , 1.82-1.90 2.06- 2.18
(M, 2H), 2.54-YEHeG Vil Ppter -ﬁ??sk%?iﬁ?zgé-”é%?‘é\,&fr%,bféy’ﬁ‘@%(?({nﬁﬁdégiese, (m,
114), 3.80 (s, ) e PG iV 1391, sk 2G4.38 (M, 2H), 6.80-6.95 (M, 6H), 57.16-7.23 (m, 2H).

EXAMPLE 4: 3-(4-ChlorophenyD-1-(2,3-dihydrobenzo[1,41dioxin-2- yimethyDpiperidine A mixture
of 2-bromémethyl-zjg-NiTPviSPdE@@@ﬂzbﬁ}A?@igﬁﬁé"(‘sﬁ%gz,'@ﬁl%1611(ﬂfbl)‘, s %45-grﬂﬁc§%(%3mpﬁb%ridine
(38 mg, 0.165 rigtylaning (38ms R83ynely s 4G aestonisile 42.0Mbwas figated in a
microwave regg?r&agf ?%{Sigé%/ ?3?% 0 r?%nm,&f%gra Svaporatioﬁl to dgl/.?rlless,; the crude\“p?rog?; was

purified by flash4@tdihatodiapHyoa<4g &ngridieritddthepiand Bho. BroneeereliBhttdgha03emmg of the
title compoung 'H NMR (CDCI3): 6 1.35-1.48 (m, 1H), 1.63-1.83 (in, 211), 1.86-1.94 (m, 1H), 2.06-
2.24 (in, 2H), 21853-2.65 (m, 111), 2.66-2.75 (M, 11-1), 2.77-2.86 (m, 1H), 2.90-2.97 (n, 1H),
152.99-3.08 (in, 111)R3D5-BiBRobat| 1 OBidxBw (Pradhehyd o6 @1 fma), 27, 8531204, 2H),

‘ ;itsh Z@%pﬁ?ﬁﬁ%\ﬁgﬁﬁé&ﬁ# B Ry e ol o ey ety Ds33on) and
triethylamine (59 mg, 0.58 mmol) were added. After stirring for 1 h, acidic work-up as
above gave the crude product, which was purified by flash chromatography using
heptane/EtOAc as eluent. The second eluting diastereomer was collected to give 19 mg of
Al4.,

15 'H NMR (CDClL,): 8 1.57-1.99 (m, 3H), 2.08-2.21 (m, 1H), 2.60-3.31 (m, 3H), 3.81
(s, 3H), 4.17-4.25 (m, 1H), 4.31-4.40 (m, 1H), 4.45-4.55 (m, 1H), 4.66-4.75 (m, 1H), 4.77-

4.85 (m, 0.7H), 4.86-4.90 (m, 0.3H), 6.78-7.01 (m, 7H), 7.23-7.33 (m, 1H).
Reduction of intermediates: General procedure

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

20 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.

25  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 (N2,S0,) and evaporated to dryness. The crude product was purified by



A mixture of 2-bromomethy1-2,3-dihydrobenzo[1,4]dioxine (36 mg, 0.16 mmol), 3-
20(3-methoxyphenyl)piperidine HC1 (36 mg, 0.16 minol) and triethylamine (40 mg, 0.39 nunol) in

acetonitrile (2%}0\%%%93%?% in a microwave reactor at 140-150C for 300 I;’eéF}FQEtO?gﬁw@eoration to
u ient o

dryness, the crude product was purified by flash chromatography using a gra eptane and
EtOAc as eiuent to give 17 mg of the title compound. 'H NMR (CDC13): 5 1.39-1.51 (m, 1H), 1.67-1.83
(m, 2H), 1.89-1.96 (m, 111), 2.07- 25 2.25 Om 2H), 2383-2.64 (m, | El), 2.68-2.75 (m, 1H), 2.76-2.87
(m, 1 H), 2.91-3.02 (m, 114), 3.03-3.09 (n, 111), 3.80 (s, 314), 3.95-4.04 (m, 1H), 4.28-4.38 (n, 2H),

6.74-6.90 (M, limb- &eréindt! HA3BARRE FIBIEORGRR000R3S Aifhbdureof
2-bromometh§7l-2,3-di%ydrob§¥1az¥gi,%]?j%x%c?(% mg, 0.16 mmol), 3- (4-mett1ylphenyl)piperidine

1-1C1 (35 mgtrGthe!mmirest padet st fsipkig®nigon. aguiithll pavasktonitrile (2 mL) was heated in a
microwave reactor at 140-150C for 9 h. The mixture was absorbed on silica and purified by flash

chromatography usi@g&ﬁgﬂmgén shiaRe AR KiVARiBs eluent to give 20 mg of the title
compound. '11NMR (CDC13): 6 1.38-1.50 (m, 1H), 1.65-1.83 (m, 2H), 1.86-1.96 (m, 11-1), 2.06-

2.23, (m, 2H), 2.32 (s, 3H), 2.53-2.63 (m, IH), 2.67-2.75 (m, 114), 2.75-2.85 (m, 11-1), 2.91- 3.00 (m,
1H), 3.01-3.09 (m, fﬁ%‘@“}é‘s%‘s éﬁ(?a(fﬂ)}%{émh?g?odﬁwéﬂlewﬁ@%‘ﬁﬁféﬂk‘?y A8 (m, 4H).
10EXAMRLE Z&gﬁ@&gﬂgyﬂﬂgenzo[mmioxin-2-ylmethyl)-3-(4- methoxyphenyl)piperidine A
mixture of 2-bromomethy1-2,3-dihydrobenzo[1,4)dioxine (35 mg, 0.15 mmol), 3-
(4-methoxyphenyl)piberiditiee fCHBBemCHYIZ ddibhdapkeedethyihomeq @0%m20238 mmel) in
acetonitrile (2 ink ), was he: ' ' [ PftHre, wa orbed on
silica and puriﬁ%@%ﬁ%ﬁ%ﬁ%ﬁﬂé@%ﬁ?@i r%ﬁ gig rlgj%gﬁritgg %fgg&‘ﬁaesgan%“%%%g gg{’e%fé%st to give 18
mg of the title cohigg uhesolventiviNMRE@BCIE ige 1 B3mdibafiy, piv}lidi6R skl§ Zvineh 24y, 1.83-1.94 (m,

1H), 2.05- 2.20.(m, 2H), 2.51-2. : =2.82 (m, 21-1), 2.90-2.99.(m, 1H), 2.99-3.0 , 1H),
3.78 (s, 3H), géé?h‘f‘é‘%z?r%\?si{?é, %ﬁﬁn@ﬁzﬁ@ﬂ%iéﬁ@;5??%%8&;?‘7%2?3%}0(‘?% ,?‘é?%f SERAMPLE
8: 1-(2,34PihydiaheszaficAldioiip-RryirmeatB/1); Biecibityipi petishnacd, mbttureashdded and the
(35 mg. 0,16 FHRCIT PRI (e RS CF R SRR hS A POt &
(35 mg, 0.16 rethy’ , 0. I | ina
microwave rea@{%g&%ﬁ@(@}m@ﬂ&@d&@%&(ﬁm@@@@d on silica and purified by flash
chromatography uswgg a gradient

NMR (CDCL): § 2.36 (m, 1H), 2.66-2.92 (m, 4H), 3.40-3.55 (m, 2H), 4.04 (m,

1H), 4.30-4.45 (m, 2H), 6.13 (m, 1H), 6.80-6.95 (m, 4H), 7.20-7.35 (m, 5H).

15 EXAMPLE 2: 1-(2,3-Dihydrobenze|1.4]dioxin-2-yvimethyl)-3-phenylpiperidine
The procedure above was repeated except that the crude pyridium salt was
hydrogenated in MeOH under normal pressure (6.5 h, RT) using PtO, as catalyst. After
alkaline work-up the crude product was purified by flash chromatography (heptane/EtOAc).
'H NMR (CDCL,): § 1.40-1.51 (m, 1H), 1.60-1.85 (m, 2H), 2.11 (br d, 1H), 2.05-
20 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-yimethyl)-3-(2-
methoxyphenyl)piperidine
A mixture of 2-bromomethyl-2,3-dihydrobenzo{1,4]dioxine (34 mg, 0.15 mmol), 3-
26  (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



250f heptane and EtOAc as eluent to give 29 mg of the title compound 'H NMR (CDC13): 8
1.40-1.53 (m, 1H), 1.72-1.90 (m, 311), 2.10-2.27 (m, 2H), 2.36 (s, 3H), 2.53-2,65 (m, IH), 2.69-2.76 (m,
1H), 2.90-3.11 (m, 3H), 3.95-4.03 (m, 1H), 4.28- 4.37 (rn, 2H), 6.80-6.91 (m, 4H2, 7.08-7.24 (m, 4H).
WO 2009/013¥808P183%008/000090 39 ~ EXAMPLE 9: PCT/F12008/000090
4-11-(2,3-DihydrobenzoliAldioxin-2-ylmethyl)piperidin-3- yilphenol A mixture of
2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (47 trig,3.20 mmol), 4- (piped din-3-yl)phenol FLBr (53
mg, 0.20 mmol) and ICHCOS3 (84 mg, 0.84 mmol) in 5acetonitrile (2 mL) was heated in a microwave

reactor at 160, /or8pdtndiEDiiadRe ARRRRSd R olicda0d uiieddndianh chromatography

using a gradie CM and Me01-1 as elucnt to give 6 mg of the title compound. 'F

(CD30D): 5 1.38-1.45(MVRIEPLEY-A D405 BE), PH)7127241 (i, (BHLID,5682-79(1(m, 3H), 2.06-3.14 (m,

2H), 3.89-3.96.(m, 1H), 4.24-4. : .39-4 m .68-6,7 , £,76-6.84 (m, 4H),
7.01-7.08 (m, %lﬂ%.(E‘x%aétﬁié%.éT&??%iéyg@i‘gbéﬁ&oﬁé?@?ﬁgzg-%ﬁ%e%ﬁ@g% 'f?ﬁ (18,
rophenyl)piperiding 33 (A mixiareoak23nemesnetayin? 131ylihydratisze] 2H) BEEn 6346 619), 0.48
mmol), 3- (3-fluorophenyl)piperidine (323 mg, 2.50 mmol) and triethylamine (455 mg, 4 50 mmol) in
15 aceton?trile7(-é6ﬂ§)l;33\/\§5§ #’eibted in a microwave reactor at 140 C for 60 min. The mixture was
absorbed on silica and purified by flash chromatography using a gradient of heptane and EtOAc as

eluent to give 213 mgoAtrpLiteiconpaiickophenyMRA GG A 08 chafil4hfidam-2H), 1.64-1.83 (m,
211), 1.88-1.97 (m, 11-1), 2.08- 2.25 (m, 2H), 2.53-2.65 (in, | H), 2.67-2.75 (in, 11-1), 2.79-2.89 (m,
1H), 2.89-2.99\iethyPBiperiling o9 (in, 1H), 3.95-4.04 (m, 1H), 4.28-4.38 (m, 21-1), 6.80-6.98 (m, 6H),

6.97-7.01 (m, 71-1), £ 2lzadb€i0.tidnometlEXKAMBiEd}dbenzo[ 1,4]dioxine (34 mg, 0.15 mmol), 3-
341-(2,3-Dthydrobenzoll,41dioxin-2-yamethyppiperidin-3- yllphenol A mixture of

2-bromomethy4-ciBugitngrabeirssiding didane (54 HigmeD and sistykmine (38 mg, 0.38 mmol) in

10 acetonitrile (2 ml) was heated in a microwave reactor at 110-150 °C for 290 min. After
evaporation to dryness, the crude product was purified by flash chromatography using a
gradient of heptane and EtOAc as eluent to give 36 mg of the title compound.

'"H NMR (CDCl,): 8 1.35-1.48 (m, 1H), 1.63-1.83 (m, 2H), 1.86-1.94 (m, 1H), 2.06-
2.24 (m, 2H), 2.53-2.65 (m, 1H), 2.66-2.75 (m, 1H), 2.77-2.86 (m, 1H), 2.90-2.97 (m, 1H),

15 2.99-3.08 (m, 1H), 3.95-4.03 (m, 1H), 4.26-4.37 (m, 2H), 6.78-6.91 (m, 4H), 7.13-7.20 (i,

2H), 7.23-7.30 (m, 2H).

EXAMPLE 5: 1-(2,3-Dihydrobenzo[1.4]dioxin-2-ylmethyl}-3-(3-
methoxyphenyl)piperidine
A mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (36 mg, 0.16 mmol), 3-
20  (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,): & 1.39-1.51 (m, 1H), 1.67-1.83 (m, 2H), 1.89-1.96 (m, 1H), 2.07-
25  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-yimethyl)-3-p-tolylpiperidine



25(piperidin-3-yl)phenol HBr (60 mg, 0.23 mmol) and KHCO3 (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 fI ggg(graphy using a gradient of DCM and MeOH (1% gglt}g? i%%b%ﬁs eluent to
give 74 mg of the t|t e compound WO 20091013390PCT/FI2008/000090 4 'HNMR (CDC13)'

138153(m 11-1), 1.68-1.84 (m, 2H), 1.87-1.97 (m, 1H). 2.06- 2.24 (m, 2H), 2.53-2.65 (M, 1H),
2.66-2.75 (m, 1H), 2.77-2.86 (m, | H), 2.90-2.97 (m, 138), 2.99-3.08 (m, 1H), 3.95-4.03 (M. 1H),
4.26-4.37 (m, 2H), 6.78-6.91 (m, 4H), 7.13-7.20 (m, 2H), 7.23-7.30 (M, 2H). SEXAMPLE 12:

2-11-(2,3-DihydrobepzafiAcipxinrénvbmethyrpipatitidrebentipnemaldkimtXss e gf 0.16 mmol), 3-
2-bromomethy1-2,3-dihydrobenzo[1,4]dioxine (54 mg, 0.24 mmol), 2- (piperidin-3-yl)phenol HBr (61
mg, 0.24 nundfy- Mb@ﬁ%@%ﬂ%eolé@m&ﬁtr%ééﬁﬁ%@@%t hylgrainneXiareida nicrowave

reactor at 1608:&%; RiPalebREUUS Yag ahaqrnes ap slice.anddpdtifiss! 36 Hes.domatography

using a gradient of DCM and Me H (1% trlethylamlne) as eluent to give 11 mg of the title compound.
'H NMR (CDoﬁagtusemaecbmb(m omlﬂh);@ 68d @ Tfign b3Hksh So@ndtograplH)singsygradigntof 2H),

2.86-3.14 (m, 21 1 ( 22 3 88-3.95 (in, 1H), 4.24-4.30 (m, 111),

4.31-4.39%m, X ‘g}g?f‘iﬁ aﬁﬁ?)“‘%‘ g}"fo??l A%ﬁﬁlt’l}éél%cgﬁ’? {’?52H). EXAMPLE 13:

Es;ﬂzl3 [E)S% 1d (2b3 Dil’p?lcumeqd ((zp{jlat}l&ilom%?li@'zgfmet%h)(ﬂ]é%%ﬁl@mdr@ﬁ?en%)pfér(m’nﬁi) 2.06- 0,003
Inydropenzo 10XIN uoro eridain- ethanone

mrnol) was tredatad Witk r-%?ﬁ-lﬁﬁ z%@ogdﬁ)g%é 5369@ gge’h?% E)FQ éré 158n é@r‘o’)ﬁ? fography

gave 2.7 mg of §aq.HtlereRnpPWh (m, 1H), 3.95-4.03 (H MVIRACRGIR): BHAS7DFH 1Y),

1.73-1.81 (m, 2H), 1.87-1.94 (in, 1H), 2.18- 2.29 (m, 2H), 2.59-2.68 (m, 11-1), 2.68-2.75 (m, 1H),

2.76-2.85 (m, 1-Pf; 219112, 881)in, 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, 11-1), 7.06-7.12 (m, 1H), 7.15-7.23 (m, 1H), 7.23-7.33 (m, 1H).
25EXAMIBLE 14: (SRANPPLLE 23 i nayplanspbhAldicnfioipmeithiB34-

methoxyphenyl)piperidine

A mixture of 2-bromomethyl-2,3-dihydrobenzo{1,4]dioxine (35 mg, 0.15 mmol), 3-
(4-methoxyphenyl)piperidine + HCI (38 mg, 0.17 mmol) and triethylamine (41 mg, 0.39
mmol) in acetonitrile (2 mL) was heated in a microwave reactor at 160 °C for 3 h. The

15  mixture was absorbed on silica and purified by flash chromatography using a gradient of

heptane and EtOAc as eluent to give 18 mg of the title compound.

'"H NMR (CDCl,): 8 1.33-1.45 (m, 1H), 1.62-1.82 (m, 2H), 1.83-1.94 (m, 1H), 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).

20° 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 acefonitn'Ie (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
25  of heptane and EtOAc as eluent to give 29 mg of the title compound.
"H NMR (CDCl,): & 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).



11uorophenyl)piperidine (R)-2,3-Dihydrobenzo[1,4]dioxin-2-y1-[(5's)-3-(2-fluorophenyl)piperidin-1-
yllmethanone (25 mg, 0.073 mmol) was treated with BH3THF according to the above WO
2009/013390PCT/F12008/000090 41 general procedure. Flash chromatogr P}%Yégﬂ%eﬂj@ mg of the
title compound © 2¥RHR (cbC13): 5 L44-1.57 (m, 1H), 1.61-1.82 (m, 29‘#? BN, 1h), 2.12-
2.17 (m, 1H), 2.22-2.32 (m, 1H), 2.55-2.61 (m, 1H), 2.68-2.76 (in, 1F1), 2.92-2.98 (in, | H), 3.01-3.08
(m, 1H), 3.14-3.24 (m. 1H), 3.96-4.06 (m, 1H), 4.28-4338 (m, 2H), 6.79-6.92 (M, 54H), 6.98-7.30 (m,
4H). EXAMPLE 15: (r)-11(S)-1-(2,3-Dihydrobenzo(1,41dioxin-2-yl)methy11-3-(3-

fuorophenyppiperidipg (R1y% & QIA bSO AYFIRIZaYdIRL -3kl pippheabgperidin. 1

yllmethanone (1.21 g, mmol) was treated with 13H F according to the above 10general

procedure. 1.28gherude product was obtained. 3H NMR (CDC13): 6 1.45-1.57 (m, 1H),

1.73-1.81 (m, 21-1), 1.87-1.94 (jn, i), 2.18- 2 2H),. 2.59-2.68.(m, 1H), 2.68-2 75 (m, 1H),
2.76-2.85 Ein, 1H),) 2% TUX G @) 2791 ?’QFBS@@%F%?%{@?&?%?@%%&?%){ 4.%1%.‘2%&6&?"24)!{9
6.79-6.80 (M, GipbrfiR/3%OpHR0 L HBr (06ng, 1L2Ammild]) shd EHRECS, (3% Hd) 0R23mbdBigm, 1H).
15EXAMPLE 16: (R*)-1-1(S)-1-(2,3-Dihydrobenzoll,4ldioxin-2-y1)methylj-3-(3- fluorophenyl)piperidine
11Cl E(R*)aFetR%i}filﬁ(@,Snlﬁ?H%ﬁBB‘éﬁgb‘EﬁE}&Wﬁ@-mw 3 I fordp HERYRBHE e (1.28¢,
3.91 mmol) wagreates Wit Jarge aueRas9 v HEMRIGAGaNdeYaRerairs tadnmessdThe crude

salt was dissolved in boiling 20EtOACIPA. A precipitate was formed upon cooling. Filtration gave 657
mg of the title Mo awretizent to give 6 melof theMiRe(@DEIB)E8 1.45-1.57 (m, 1H), 1.73-1.81 (in, 2H),

1.87-1.94 (m, 1H), 2, 2.592. : (2 652, 1H),
291:2.98 (n 109, 300008 (P A1 675 o 1l SOEA A B (aly)
6.97-7.05 (M, 256)7F (66-FHL2(93-3 14) (17, 25E7 28X 94 Kiw, TIDB 472334 (2 (thl)1H), X AMLEL7:
(SY-LAGYL R, R 9aspz ok AR 7 B3 G [lcsaphenyppiperidine

EXAMPLE 10: 1-(2,3-Dihydrobenzo[1,4]diexin-2-ylmethyl)-3-(3-
fluorophenyl)piperidine
A mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (340 mg, 0.48 mmol), 3-
(3-fluorophenyl)piperidine (323 mg, 2.50 mmol) and triethylamine (455 mg, 4.50 mmol) in
15  acetonitrile (3 mL) was heated in a microwave reactor at 140 °C for 60 min. The mixture
was absorbed on silica and purified by flash chromatography using a gradient of heptane
and EtOAc as eluent to give 213 mg of the title compound.
'H NMR (CDCL): 6 1.35-1.50 (m, 1H), 1.64-1.83 (m, 2H), 1.88-1.97 (m, 1H), 2.08-
2.25 (m, 2H), 2.53-2.65 (m, 1H), 2.67-2.75 (m, 1H), 2.79-2.89 (m, 1H), 2.89-2.99 (m, 1H),
20 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-Dihydrebenzo[1,4]dioxin-2-yimethyl)piperidin-3-
yljphenol
A mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (54 mg, 0.24 mmol), 3-
25  (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.



(R)-2,3-Dihydrobenzo[1,41clioxin-2-yl-RS*)-3-(3-41uorophenyppiperidin-1- WO
2009/013390PCT/H2008/000090 42 yllmethanone (19 mg, 0.056 mmol) was treated with BH3THF

according to the above general procedure. Flash chromatography gave 11 tl?» é ompound.
111 NMR (CD%E???:(%/R% %1.49 (m, 1H), 1.65-1.82 (m, 2H), 1.88-1.97 (m, 1'&)%’2.{6 §,i5[} ?ﬁm 2H),
2.53-2.63 (m, 1H), 2.67-2.76 (m, 1H), 2.80-2.90 (m, 1H), 2.92-3.10 (m, 2H), 53.94-4.04 (m, 1H),
4.27-4.40 (m, 2H), 6.76-7.04 (m, 7H), 7.20-7.30 (m, 14).  EXAMPLE 18: (R*)-1 -I
(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-ypmethy11-3-(4- fluorophenyl)piperidine

(R)-Z,3-DihydrobenZqﬁ%ﬁ\kﬂc{?ﬁé@l&[ﬁ%’ﬁsﬁﬂ(&amﬁﬂhwwm%ﬂgm;-wﬁmﬁm@,nﬁa()?@mg, 0.058

mmol) was treated with BH3 THE according to the above 10general procedure. Flash chromatography

gave 16 mg oRtAé Gic2EBRpBIAGS (m, HENNRSSBTN)18)1 SELLHS (M, HH) 20829 BONERH),
2 91298 (. 213 SO0 dEhm 40,3 b (R o T e s 0 o oy

6.94-7.03 (m, 2H), 728673232 HH). 15EXAMPLE 19:
(nN-1-1(S)-1-(2,3-Dihydrobenzo[1,4idioxin-2-yl)methy11-3-(4- fluorophenyl)piperidine

(R)-2,3-Dihydrobenz %ﬁ@; in- gggué*g_%ﬁl 'HH) 8:9{1) {l}ﬁ)@i '_cg_ i %@gﬁﬁ (gp mg, 0.058
mmol) waés1 treated w% % according to the aclgove?gé e}g‘iﬁgroc%gﬁ%& g ash ¢ romatography
gave the title cappensid. 20'H NMR (CDCI3): 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), 2.67-2.751?Sm, 1H), 27;#3%&? 15'%6&'(%"3'00( 111) %OO-&};}%m, 1H),
3.93-4.03 (m, 1H), 4 28U HER HRFROBERYS: f 1y OReAH d{%{“ﬁ%{%‘f%-@. ROy,
EXAMPLE 20({R&id-8)3plesDinydrehang 0d.24heioniond ¥hroeth gl ing; (884 mmol) in
25trifluoromethyl-phenyl)piperidine i , _

acetonitrile (}.)2 mL) was heated in a microwave reactor at 160 °C for 5.5 h. The mixture was

10  absorbed on silica and purified by flash chromatography using a gradient of DCM and
MeOH (1% triethylamine) as eluent to give 11 mg of the title compound.
'"H NMR (CDCl,): 8 1.51-1.63 (m, 1H), 1.69-1.87 (m, 3H), 2.20-2.41 (m, 2H), 2.57-
2.75 (m, 2H), 2.86-3.14 (m, 2H), 2.66-2.75 (m, 1H), 3.22-3.31 (m, 1H), 3.88-3.95 (m, 1H),
4.24-4.30 (m, 1H), 4.31-4.39 (m, 1H) 6.78-6.91 (m, 4H), 7.13-7.20 (m, 2H), 7.23-7.30 (m,

15 2H).

EXAMPLE 13: (R*)-1-[($)-1-(2,3-Dihydrobenzo{l,4]dioxin-2-yl)methyi}-3-(2-
fluorophenyl)piperidine

(R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(R¥)-3-(2-fluorophenyl)piperidin-1-
yllmethanone (10 mg, 0.0035 mmol) was treated with BH, THF according to the above

20  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).

25 EXAMPLE 14: (§*)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl}-3-(2-
fluorophenyl)piperidine
(R)-2,3-Dihydrobenzol1,4]dioxin-2-yl-[(5§*)-3-(2-fluorophenyl)piperidin-1-

yllmethanone (25 mg, 0.073 mmol) was treated with BH, THF according to the above



(R)-2,3-Dihydrobenzo[1,41dioxin-2-y1-[(R*)-3-(3-trifluoromethylphenylOpiperidin-1- yllnethanone (30
mg, 0.077 mmol) was treated with 8H3 THE according to the above general procedure. Flash '
chromatography gave 16 mg of the title compound. WO 2009/013390PC T412008/000090 43 'H
NMR (CDC11¥®24090133%5 (m, 111), 1.65-1.85 (m, 2H), 1.89-1.99 (m, 1HF 5209388000 on),
2.59-2.64 (m, 1H), 2.70-2.77 (m, 1H), 2.84-2,99 (m, 2H), 3.03-3.12 (in, 11{), 3.98-4.04 (in, 1H),
4.29-4.38 (n, 2H), 6.78-6.90 (m, 4H), 7.38-7.54 (m, 4H4). EXAMPLE 21.:
(5%)-1-1(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yflmethy11-3-(3- 5trifluoromethyl-phenyflpiperidine

(R)-2,3-Dihydrobenzo[1,4)dioxin-2-yl:RS*)-3-(3-trifluaromet iperidin-1- yllmethanone (29
mg, 0.074 mm%‘iﬁ’W‘g&% &ae g with , & %Vo%ﬁaetg%fﬁl}vﬁﬁ/ge&ggn%%ﬁﬁg%édure. Flash
chromatography gaves MRy obtig) tidle germpoyng 1 H)NMR (BD@EI,2ED L8H1198 il HEH), 11.61-1.87
(m, 21-1), 1.87-1.99 (m, 1H), 2.09- 102.30 (m, 2H), 2.52-2 64 (m, 1H), 2.66-2,77.( , 2.84-3.12
(m, 3H), 3.94-&-.&)77((%}Fﬁ)?z?%‘z?ai?z@(&&1%15),5@.@%-@?9&%?%?—02;%@7?%’(%?7%2381 wéﬁxMPLE
22: (R*)'1'[(5)310(23%ﬂ%’@'ﬁ@p@ﬁZoﬂzﬁmi@ijﬁ;%ﬂ@m@ﬂwﬂﬁﬂﬂ;4(@@@%@@@!@09@@%@“9
(R)-2,3-Dihydrobenzo[ | ,41dioxin-2-y1-[(R*)-3-(4-tri fl uo rom ethylpheny 1)pi peri d in-1- '
15yHmetHfanoAB ) 187%§30 @astHel) was treated with B1-13 TI-IF according to the above general
procedure. Flash chromatography gave 7.6 mg of the title compound, 'FINMR (CDCI3): 8

1.40-1.52 (m, 1H), 1468l (N1 2HR9-89(598 OB Biky & dBen2ol 1, A[Qickih-22yDIneehPimn(dH),
2.67-2.76 (n, 1H), 2.86-3.00 (in, 2H), 3.01-2.15 (rn, 1H), 3.95-4.01 (m, 1H), 4.29-4.37 (m, 21-1),

6.78-6.93 (n, 4MprpEteyBpipsriding, 7.51-7.59 (m, 202H). EXAMPLE 23:
(S1)-1-(S)-1-(2.3-Dityslrpbesirokt AldinnadayRmey it iliesasprthylphisaympiperidine
yl]methanone (1.21 g, 3.51 mmol) was treated with BH; THF according to the above
10  general procedure, 1.28 g crude product was obtained.
"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).

15 EXAMPLE 16: (R*)—l-[(S)—l—(Z,S-])ihydrobenzo[1,4]diaxin-z-yl)methyl]—3—(3-
fluorophenyl)piperidine ‘HCl
(R¥)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylymethyl]-3-(3-
fluorophenyl)piperidine (1.28 g, 3.91 mmol) was treated with large excess of 8%
HCI/EtOAC and evaporated to dryness. The crude salt was dissolved in boiling
20  EtOAC/IPA. A precipitate was formed upon cooling. Filtration gave 657 mg of the title
compound.
'H NMR (CDCl,): 6 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,
25  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-ylymethyl}-3-(3-
fluorophenyl)piperidine
(R)-2,3-Dihydrobenzo(1,4]dioxin-2-yl-[($*)-3-(3-fluorophenyl)piperidin-1-



(R)-2,3 -Dihydrobenzo [1,41clioxi)-3-(4-trifluoromethylphenyl)piperi di n-I-  yl linethanone (13 mg,
0.033 mmol) was treated with BH3 TI-IF according to the above 25general procedure. Flash
chromatograpiiy, 96y, ;599 of the title compound. 114 NMB ddzfeded): 6
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, 111), 2.84-3.11 (in, 3H), 3.95-4.05 (m, 1H), 4.27-4.38 (m, 2H), 6.78-6.95 (m, 4H),
7.31-7.38 (in, 2H), 7.51-7.61 (m, 2H). WO 2909/013390Pert 12008/000090 44 EXAMPLE 24:
(R*)-1-1(S)-1-(2,3-Dihydrobenzo[1,41dioxin-2-yOmethyll-3-(3- methoxyphenyl)piperidine
(R)-2,3-Dihydrghestahbdddidxing2 oyasf Rl (Bameth@dyptie Biepiieridimekdib: tmdthabonre (21 mg,
0.059 mmol) was treated with B%:? THE according to the ?bove eneral 5 procedure. Flash
chromatograpB§P§RV&™ P GHIE of 8%@‘88%8@3853% R HEGSBPY:1.51 (m, 1H),
1.69-1.82 (m, 2H), 118ONMAE @) 53381248 34M 1BH) 3 5682 64 0M), IFB8 3,67 27 SH(m2 541),
2.75-2.85 (m, 1H), 2.91-2.84 (m, 111), 3.02-3.10 (m, 1H), 3.80 (s, 3H), 3.95-4.01 (m, IH), 4.28-4.35 (m,
2H), 6.73-6.92(, (IR $ID, 1057 253t H). Lo Al g 135); 2.80-2.90 (m, 1H), 2.92-3.10 (m, ZH),

(RLLICKL @ 3PARbesol At YRNeYRA (s Jshophhendapgriane 110 - Crude

(R*¥)-1-[(S)-1-(2,3-dihydrobenzo[1,41clioxin-2-y])methy11-3-(3- methoxyphenyDpiperidine (2.5 g) was

treated three times with 8 % FICUEtOAc and evaporated to dryness. After crystallisation from hot
EtOAC/IPA (10 m1/2 EXAMPDE é%f@’@tﬁd(t?t]éﬁ&qﬁﬂﬂé%‘&%ﬂ[&ﬂiéﬁ“é@aﬂmagﬁmﬂbﬁﬁsmls.
NMR (CDBODB&&%}E&}I L(Im,rgd—igel.%-z.zz (m, 3H), 3.04-3.27 (n, 4H), 3.39-3.56 (m, 2H), 3.64-3.79
(m, 2H), 3.99-4.08 (m, 1?—%;,39 .29-4.35 (in, 11-1), 4.29-4.40 (m, 1H), 4.75-4.90 (m, 1H), 6.84-6.94 (m,
4H), 7.00-7.17 (m, 3ER)-Z.3Dihvd¢hepad]) , M awFl-Fl 262 *)-3 -(4-fluorophenyl)piperidin-1-
(S%)-1-1(S)-1-(2,3-Dihydrobenzo[1 4ldioxim-2-yl)methyli-3-(3- oxyphenyDpiperidine
(R)-2,3-Dihyd§§ %‘ﬁ%ﬂ%ﬁ%@%’%ofﬁg 036-(@??5‘?%%&%}%%r‘fx‘%ﬁ%ﬁiéﬁ%ﬁ%@%ﬁgﬁ%e (21 mg,
0.059 mmb1l) wastiepieedity Bladh Thnatcgrging gavthboahg e themneatpnpoeddire. Flash
chromatography gave 7. e tigl nd, ! R( 13):.61.38- m 67-1.83
(o 168100 (i ﬁ;ﬁg@é&.%%&&fﬂﬁg%m, 1) MR (EPG P BB L P A ) 88

2.24 (m, 2H), 2.57-2.65 (m, 1H), 2.66-2.75 (m, 1H), 2.76-2.85 (m, 1H), 2.91-2.98 (m, 1H),

3.00-3.09 (m, 1H), 3.95-4.08 (m, 1H), 4.28-4.38 (m, 2H), 6.80-6.89 (m, 4H), 6.94-7.03 (m,
2H), 7.16-7.23 (m, 2H).

15 EXAMPLE 19: (5%)-1-[(5)-1-(2,3-Dihydrobenzo{1,4]dioxin-2-yl)methyl}-3-{(4-

fluorophenyl)piperidine

(R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(S*)-3-(4-fluorophenyl)piperidin-1-
yl}methanone (20 mg, 0.058 mmol) was treated with BH, THF according to the above
general procedure. Flash chromatography gave the title compound.

20 "H NMR (CDCl,): 8 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-[(5)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl}-3-(3-
25  trifluoromethyl-phenyl)piperidine
(R)-2,3-Dihydrobenzo[1,4]dioxin-2-yl-[(R*)-3-(3-trifluoromethylphenyl)piperidin-1-
ylJmethanone (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.



252.16, (m, IH), 2.16-2.25 (m. 1H), 2.53-2.61 (m, 1H), 2.69-2.75 (in, 1H). 2.76-2.87 (m, 1F1), 2.94-3.01
(n, 2H), 3.80 (s, 3H), 3.93-4.02 (in, 11-1), 4.27-4.37 (m, 2H), 6.71-6.90 (m, 7H), 7.18-7.27 (m, 1H).
EXAMPLE 27:; éﬁ é&%éS) -1-(2,3-Dihydrobenzol[1,4] dioxin-2- WO

2009/013390MX 9000090 45 yl)methyl]piperidin-3-yllphenol
(R)-2,3-Dihydrobenzolll,41clioxin-2-y1-[(R*)-3-(3-hydroxyphenyl)piperidin-1-yllmethanone (17.8 g,
54.7 mmol) was treated with BEI, THE according to tH8 above general procedure. Crystallisation from
hot EtOH gave 8.5 g of the title compound as almost white 5crystals. 'Fr NMR (CD,0OD): 61.40-1.54
(m, 140 171162 (o R Sk S5 M s 20229 G0 4912 ST (Mot 2742183 (m
1H), 2.99-3.14 (m, 1H) 392398 m, 1H), 4.24-431 (m, 1H), 4.33°4.39 (m, 1H), 59663(m 1H),
6.66-6.68 (m, ELEB (&6&1{6 249, 611](xm; IBE)Z@QO%WMH){)H)%?ZPQ (m,; 2H). 10EXAMPL EIDS:

(R1-3- {1--1(S) ihy In-2-.4) |p r he HC1

(R)-2,3- D|hyd nZo %Jﬁ%kln -y1 éé%%ﬁ%r%? ééy b:%%%n?m%ﬂl r%%il)hanone (200 mg,
0.615 mmol) was dissolved in EtOAc (4 m1). 1 M HCUdiethyl ether was added in excess. The
precipitate Was fiIterEd(m\gMeﬂZB 8 ot -168) de €l 2d daydr aBe ViR 4B IR -Fmeth y153-(A, 1H),
L89-2.11 (m, 2352§§1 m. 1|i| 269 2.96, (m, 21-1), 3.10-3.21 (m, 11-1), 3.35-3.62 (m, 3H),
3.89-4.00%m, ?ﬂ ugrggt ’E%q"& %i"&’?d 252 (m, 11-1), 6.64-6.72 (m, 11-1), 6.80-7.01 (m, 7H),
7.12-7.19 (m, 1H), 1243, onikytkobenz& XAk in-2 Q/H{FL{RS-(B~i{ B):drd 2 Spiplyetralpipzofindikdiorin-2-

1)methylipiperidin-3-ylipheny)meth
0(R-3.1 14 (RIS HRAG B AN LM BB THE-SSTREAle D6y ester

(R)-2,3-Dihydrobenzoll 4ddiexingi? csashamacplorised 240npef hedunalpéddCM (5 ml) was added
to an ice-cold mixture of 3-(piperidin-3- ?/I)benzmc acid methyl ester (22112)1 ﬁgz 1.21 =lot), triethylamine
f

(59 mg, 0.58 mmol) ShAMENFAGIND I Afleh- 25t kg 502 k& &F dreviEs Whshddwith 1 M
HC1 (10 gl) andl M Mapc @3, eﬁ]ﬁr%t}%wwﬁ% dripd @ves Na@S O andvaporated;io dryness
s

and the residue was purlfed by flash chromatography Using heptane/EtOAe as eluent. The first eluting

diastereomer wa4-¢dllconedto, &Gré-98 (hgBihe3fté Tofpdind.

PCT/FI2008/000090

EXAMPLE 22: (R*)-1-[($)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yDmethyl]-3-(4-
trifluoromethylphenyl)piperidine
(R)-2,3-Dihydrobenzo[ 1,4]dioxin-2-yl-[(R*)-3-(4-trifluoromethylphenyl)piperidin-1-
15 ylJmethanone (18 mg, 0.046 mmol) was treated with BH; THF according to the above
general procedure. Flash chromatography gave 7.6 mg of the title compound.
"H NMR (CDCL): 6 1.40-1.52 (m, 1H), 1.68-1.84 (m, 2H), 1.80-1.98 (m, 1H), 2.15-
2.27 (m, 2H), 2.59-2.65 (m, 1H), 2.67-2.76 (m, 1H), 2.86-3.00 (m, 2H), 3.01-2.15 (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,
20  2H).

EXAMPLE 23: (§%)-1-[(S5)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yDmethyl}-3-(4-
trifiuoromethyiphenyl)piperidine

(R)-2,3-Dihydrobenzol 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

25  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).



WO 2009/013390PCT/F12008/000090 46  'H NMR (CDC13): 81.72-2.02 (m, 31-1), 2.09-2.19 (m,
1H), 2.65-2.89 (m, 214), 3.07- 3.19 (m, 0.6H), 3.24-3.33 (M, 0.4H), 3.92 (s, 3H), 4.16-4.27 (m, 1H),

4.30-4.39 (in,\{ 5 hofetF14e94 (M, 1H), 4.68-4.76 (in, 1H), 4.76-4.89 (M, IH) 6cA9r16e@000d0dtH),
7.38-7.46 (m, 2H), 7.90-7.73 (m, 2H). 5(3- t(V)-1-1(5)-1-(2,3-Dihydro benzoll ,4idioxin-2-yl)methyl]
piperidin-3- yl}phenylitnethanol aR*)-3-[14(R)-2,3-Dihydrobenzop
,41dioxine-2-carbonyl)piperidin-3-yllbenzoic acid metﬁﬁﬂ ester (54 mg, 0.147 mmol) was dissolved in
dry THF (4 ml) and cooled to 0 'C. LiA1H4 (26 mg, 0.680 mmol) was added and the mixture was

stirred at RT for 2 h. jyed e g Foom )Rk M JNPH 3nD)ia dgain [1atRti¢k P whreetddpd-Gowly. The

mixture was filtered through Celite and evaporated. Flash chromatography, using a gradient of
heptane/Et0ASBOEYPErRIYBIPSIddMe compound.  'H NMR (CDC13): 5 1.47-1.60 (in, 11-1),

1.72-1.85 (m, 2H), 1,89-1.96;: 7118:26. (.- AR R.602 , edidi-my gH),
252.2.01 (in 1H) 408 5 T e R o 756,85

(m, 4H), 7.13-@Rafron@3), MR I-P3951mol2 Wys treafel AiiPBH, JG1Aesfedipito the above general
3-{(S)-1-1(R1-1-(2 3-dihyd

robenzoll,4)dioxin-2- yontethylipiparidin-3-yliphenyl ester .IIC1 Acetyl
chloride (58 n‘Pgr,O mmoﬁﬁ%ﬁggoénc%lpe%)a%% %%Wﬁt?/o%%g %ISBSB e?(HS}S‘%lédM
20(2,3-dihydrobenzdsinttoximetyOimetbyi | Sipenidini B-y i pHedtolr(l 98)mp 39-608 (muridl),antb-
triethylamine (75 mg, 0.74 mmal) in DCM.(5 . mjxtur irred far in, washed with
water, dried o @N@Z%@éf%ﬁ@f%%ﬁ@re&g& gog‘jén;g;&Tﬁétfl?gﬁbﬁéﬁ‘&v%s% ‘tgrg;jt%év(fvrfﬂ% excess
Et0OAC/HC1 angevaporaiedro drynessiBecostalisationHiomBot FOACHRA @7 60 mgeiihe title
compound. 25'H NMR ?:%BOD): 51.69-1.85 (m, 1H), 1.91-2.18 (in, 3H), 2.28 (s, 3H), 3.05-3.36 (m,

4H), 3.45-3.60 (: 13 (m:6413.86 (m, 11-1), 4.00-4.08 (m, IH), 4.25-4.42 (m, 1H), 4.71- 4.80 (m, 21-0,
6.84-6.94 (m, 4H), 7.01-7.10 (m, 21-1), 7.18-7.23 (n, 1H), 7.37-7.43 (m, 1H). EXAMPLE 31:
2-(3-1(R%y1-RS)-1-(2RAMwdobengot}- A{dixing3-Dihydrobenzo[1,4]dioxin-2-yhmethyl}-3-(3-

methoxyphenyl)piperidine -HCI

Crude (R¥)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylymethyl]-3-(3-
methoxyphenyl)piperidine (2.5 g) was treated three times with 8 % HCI/EtOAc and
evaporated to dryness. After crystallisation from hot EtOAc/IPA (10 ml/2.5 ml), 1.24 g of

15  the title compound was obtained as almost white crystals.

'"H NMR (CD,0OD): 8 1.72-1.88 (m, 1H), 1.93-2.22 (m, 3H), 3.04-3.27 (m, 4H),
3.39-3.56 (m, 2H), 3.64-3.79 (m, 2H), 3.99-4.08 (m, 1H), 4.29-4.35 (m, 1H), 4.29-4.40 (m,
1H), 4.75-4.90 (m, 1H), 6.84-6.94 (m, 4H), 7.00-7.17 (m, 3H), 7.34-7.43 (m, 1H).

EXAMPLE 26: (§*%)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylymethyl}-3-(3-
20 methoxyphenyDpiperidine
(R)-2,3-Dihydrobenzo[1,4]dioxin-2-y1-[(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-
25  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-[(5)-1-(2,3-Dihydrobenzo[1,4] dioxin-2-



WO 2009/013390PCT/F12008/000090 47 y1l)methyllpiperidin-3-yflphenoxy)ethanol (R*)-3-
{1-[(S)-1-(2,3-Dihydrobenzo [1,4] di oxin-2-yl)methylipiperidin-3-y1}phenol (51 mg), K2CO3 (28 mg,
0.20 mmol), 2\%&5‘%5%&@%"' and MeCN (2 ml) were heated under microwgyesat #94fRdy for 6 h. The
solvent was removed and the residue was taken up in 5 DCN1. This solution was washed with water
and 1 M NaOH and evaporated to dryness. Flash chromatography (heptane/EtOAc) gave 3 mg of the
title compound. 'H NMR (CD30D): 6 1.44-1.56 (m, 1H}?1.69-1.84 (m, 21-1), 1.85-1.94 (m, 1H),
2.14-2.26 (m, 21-1), 2.58-2.74 (m, 2H), 2.76-2.87 (m, 1H), 2.98-3.16 (m, 211), 3.83-3.89 (m, 2H),
3.89-3.97 (M, dhtheth9HfRilm- 2l phafort. 31 (M, 111), 4.33-4.39 (m, 1H), 6.76-6.88 10(m, 7H),
7.16-7.23 (rn, IH). EXAMPLE 32: 3-%3;%3?)-1-1(8 -1@5,3-Dihydrobenzo[1 41dioxin-2-
yiimethylipiperidin-3Riphrmikysrbgzell ol dieyin 2T {6313 A Bhnigaysbengpiperidin-1-y1}-
[1,410"0““-Z-Mmﬁmme%fg)@A%M&tms(@@ﬁemm-ﬁﬁnﬁfﬂ@'kc&%@ (6408 B péderpmol),
3-bromo-1-propanol (86 mg, 0.62 15 mmol) and MeCN (5 mi) were heated under microwaves at 105 C
for 6 h. More KRECE@IBrEl 03ysig)isatipdhronhot BtQhiagsandl {860 hiy ik ecmiivadardetvetiedtifg was
continuedsfor 2 h.tTlhe solvent was removed and the residue was taken up in DCM. This solution was
washed with water ahd 1 M NaOH and evaporated to dryness. Flash chromatography (heptane/EtOAc)

gave 76 mg of the titlg s ECIDEO N 111 INMRS 4G 30M) 1871 4482 .66, @H),11-84-1.63(In84H)n, 2H),
1.84-1.93 (m, 11-1), 1.93-2.00 (m, 2H), 2.15-2.26(m, 2H), 2.59-2.74(m, , 2.76-2.86 H),
2.98-3.16(m, %4)2,'%%('3‘%’776“(]%5?15’:-73)‘?68532.59 &ﬁ,%%??i%z??@:@gg’éﬁ%%@zﬁ%‘%? B, 4.32-
4.38 (m, 1H), O £o84 M. (ol 1)/ 4957422 (M, L) 6.59-6.BXAMBY.E 38-6l6HIaromethanesufonic
acid 3-{(R*)-1-[(S)-1-(2,3- 25dihydrobenzo%l,4Idioxin-2-yf|methy|I-piperidin-3-y1}phenyl ester

(R¥)-3- {1-[(5) A BIAPR SBARE T4 doxid 28 YrHeéthyl)pi peridin-3-y1) phenol (1.77 g, 5.44 nunol)
was dissolved in DCM (10 ml) under an inert atmosphere. Triethylamine (0.58 g, 5.71 mmol) was
added ang the mixtugxwasragoes! (@*$8-C1- (W1 280RINLSLNREA/ [ 1A0800090

ylymethyl]piperidin-3-yljphenol -HCI
(R)-2,3-Dihydrobenzo(1,4]dioxin-2-yl-[(R*)-3-(3-hydroxyphenyl)piperidin-1-yl]-
methanone (200 mg, 0.615 mmol) was dissolved in EtOAc (4 ml). 1 M HCl/diethyl ether
was added in excess. The precipitate was filtered to give 172 mg of the desired salt.
15 '"H NMR (CDCl,): 6 1.52-1.62 (m, 1H), 1.89-2.11 (m, 2H), 2.35-2.53 (m, 1H), 2.69-
2.96, (m, 2H), 3.10-3.21 (m, 1H), 3.35-3.62 (m, 3H), 3.89-4.00 (m, 1H), 4.07-4.15 (m, 1H),
4.20-4.32 (m, 1H), 6.64-6.72 (m, 1H), 6.80-7.01 (m, 7H), 7.12-7.19 (m, 1H), 12.45 (br, 1H).

EXAMPLE 29: (3-{(R*)-1-[(5)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-
yDmethyl]piperidin-3-yl}phenylymethanol
20 (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
25  stirring for 2 h at RT, the mixture was washed with 1 M HCI (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.



48 Trifluoromethanesulfonic acid anhydride (.61 g, 5.71 mmol) was added dropwise. The cooling bath
was removed and the mixture stirred for 1 h. The mixture was washed with water (2 x 10 ml) and

evaporated to dryness. Column chromatography, using a gradient of DCM:; é t,gave 1.1 g
of the title compoaNd 51151 NMR (CDCI3): 5 1.38-1.51 (iii, 1H), 1.65-1.84%?%@%& blé?-g?.gg (m, 1H),
2.11- 2.28 (m, 2H), 2.57-2.64 (m, 1H), 2.68-2.75 (n, 1H), 2.83-3.09 (m, 31-1), 3.96-4.03 (in, 1H),
4.26-4.38 (m, 2H), 6.80-6.92 (m, 41-1), 7.08-7.18 (m,4H), 7.25-7.34 (m, 111), 7.36-7.41 (m, 1H).
EXAMPLE 34: (3-{(R*)-14(S)-1-(2,3-Dihydrobenzo[1,41dioxin-2-

10y0methy"piperidi”@wﬂkﬁmyi@gq%%@ (m, TR)205QUI0D Qf, 1H), 2.65-2.89 (m, 2H), 3.07-
(R*)-B-(l-[(S)-l-(Z,3-dihydrobenzof ,41clioxin-2- yemethylipiperidin-3-y1)phenol (201 mg, 0.62 mmol)
in dry DMF (2319 (wasDadted. Mab3b0maiAtbl 338 fg30)74 HriadlY (mdEr hifrdgdni8tmedphere and the
mixture was stjrred, at 0 "V for 5 min all tq RT-and st fordiither The
reaction mixtuErl(‘a4 ﬁv%tgs(%Oéﬁesd ?o%%%:%:{%ﬁb%%dgé%ﬁgg&zﬁ)@rg?ot%%gmmgﬁ E/’vzgﬁa(ﬁfe%d@hd the
mixture was siHgd SORT78verght. Potassium ten-butoxide (69 mg, 061 mmol) was added and the

mixture was stirred for 3 h at RT and filtered. The precipitate was, dissolved.in dry MeQH, the solution
filtered arfl evaporafda t8 drHéSsd iR %6%?&,8%?#?5@%‘&%&%&&@%% 50-d6): 8
1.33-1.46 (m, h;nggﬂezﬁam 2H), 1.74-1.83 (m, 1H), 202.04-2.17 (m, 2H), 2.56-2.73 (in, 31-0,

, 3.

2.88-2.98 (m, 2 -3.99 (m, 1H), 4.06 (s, 2H), 4.27-4.39 (m, 2H), 6.59-6.64 gm, 1H), 6.69-6.88 (m,
6H), 7.11 (t, 1H, | = g(gﬁ;@)[l-((REg@xgﬁﬁgWo[1,4_]d10x1ne- -carbonyl)piperidin-3-yl]benzoic
3-{(R"-1-[(S)-1- -Rihy, jQxin- iperieh L] ixture of
Lo A NS 6 el YRR RIRYI9HE S P RRAHER o

25dihydrobeniofliA]1@ioxig; 2-5&matiof)spip eddid B iphauxinesvers @It ptR T fendol Watbiutyitin

cyanide (142 mg, 0.4 ),and.tetrakis(triphenylp ' ladl 9 . in
1,2-dich|§3roetﬁ§ﬁ§ H%m ﬁ%lr%?{\)v%?srﬂéa gada ﬁ?gg &%erro@vé%gs‘&%%%rg % %%%Clp fé%%é'{}}g!lr e&,ggllf?jl%}rge%ipitate
was filtered offtasskthedhtixture evas awvep dliashdicmonmnesph MBI 2H 0 916dB8OTREIHRSHI0SA00090 49

The residue was redissol\(?chin DCM, filter%d and washed two times with 1 M HC1. The combined
organic phaseZWfete WEHEASIHHT 6ARBCHEd (Na2S04) and evaporated to dryness. The crude

prodgct was purified lbwmh(cm@maﬁ)gmpm_ﬁm(ﬁ{, using gmdi&@(mf, oM aad JV@(H-:L aHyl theh using
3 M A S ST e SN P15
2.89-3.1Q4m, 3H3. 833:3;981{Mm. 39,36 28;4 135 4198 1214, 3574-4@ 4 14H), 6.76-6. B4t 28i),
7.43-7.60 (m, 5H).
7.23.7.35 (m, 2H).
EXAMPLE 30: Acetic acid 3-{(S)-1-[(R*)-1-(2,3-dihydrobenzo[1,4]dioxin-2-
yDmethyl]piperidin-3-yi}phenyl ester -HCl
Acetyl chloride (58 mg, 0.74 mmol) was added to a solution of (R¥)-3-{1-[(5)-1-
20  (2,3-dihydrobenzo-[1,4]dioxin-2-yl)methyl]jpiperidin-3-yl}phenol (198 mg, 0.608 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
EtOAc/IPA gave 60 mg of the title compound.
25 '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-[(§)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-



EXAMPLE 36:
3-Benzo[1,31diox06-5-y1-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin102-yOmethyll-piperidine
3-Benzoll,31dioxol-5ylpyridine A mixture of 3,4-(methylenediox.y)phen&llboronic acid (500 mg, 3.0
nunol), 3- bro%BﬁW?d?ﬁg{%Qo jil, 476 mg, 3.0 rmnol), 2 M Na2C03 (3.05 nfiC & TR &Yy
tetrakis(triphenylphosphine)palladium (35 mg, 0.03 mmol), EtOH (0.75 ml) and toluene (3 15 ml) was
heated in a microwave reactor at 120 C for 40 min. Ad@ther crop of 3,4-
(methylenedioxy)phenylboronic acid (250 mg, 1.5 inmol) was added and the mixture heated under

microwaves aty ﬁg‘%&iﬁg’g@éﬂﬂ‘i ggéﬁ@@gﬂﬂéﬁgp was filtered and the layers were separated. The

organic phase'was e twice'with 1 M'HC1. All the aqueous phases were combined, basified

with 5 M NaOH and éRtjettad[tSjide(riDitpdxebaize[ 2@ddivrbindd/ Dragthit pinesdinders miread!
(Na2S04), filtered and e ted to give 585 rug of the title co 11 NMR
(DMSO.6): 5O ST B0 t00 TR 2SSO R, Do B TR b5 e

11-1), 7.99-8.Q8idrowhded kt 8DR0GOT: forl6 h ThelsblvefOndZ e BBAddeld 1k, rdsiiRebbas0BB:1HA) in

253-Benzu[E3Jdioxol-5-ylpiperidine .HC1 _ 3-Benzo[l,3]dioxol-5ylpyridine (578 mg, 2.9 mmol),
Pt02 hydréite (BE Mg hineé %Y@@Yﬁﬁhﬁﬂﬁv%ﬁ’@tﬁé’i“[&i R thsyeine! e P Seaction flask

and hydrogenﬁ%@é&ﬁ%@%ﬂh@-(ﬁﬂﬁmﬂa@m wasfilteregdeanshgyarorated to dryness. The
crude product was crystallized from EtOACAPA to give 226 mg of the title compound. WO

2009/013396PCT/F1P0EBIBAGHROBY 6 1. 44\ MR D3DD)0S 181, il . &1l B4 g 308 (m, 2H),

285295 (m. 141 2903 9811 8913 42 3 A 21 005 2000 BTHOR (o

(3-Benzo [1,3 J dioxo eridin-"1 -y12(R)-2,3-dihydrobenzo (1,41dioxin-2- yimethanone 5A
mixture of (R)-23;AiRgeh OB émz ) A N6xdr06-Grc Aoy Hid-4dit (6 ViTh ¢, B g3 fhimo HHhioAgt@Rforide

(338 j.d, 551 mq, }%3 g nd (L toluene was heated at 95 C for 1.5 h and then evaporated to
dryness. 1'IQqurE é%\/ Smd%(;9 g%’t I%f)ia\vaporation was repeated. The evaporation residue was

dissolved in DCM (2 ml) and added slowly to a cold solution (0 C) of 3-benzo[1,3]dioxo1-5-yl-piperidine
HC1 (224 mg, 0.93 rBERARIED2PEGR(IE4 IS PAtIdgDihgdraherdy ih HERKE- ). The reaction

mixture was stitred for..h 45 min gt RT. \Wa wa aqg_eq, layers were separated and the organic
phase was washed i‘éB‘&ﬁfﬁ i.n ﬁﬂhﬂ]‘g&% .rl\?a%og. The organic phase was dried (Na2S04),

filtered and evaporat@eFics ¢five(Ip0-(ag-dithydmitbenzoph@ddingin-2-yl)methyljpiperidin-3-yl } phenol

(208 mg, 0.64 mmol), K,CO, (103 mg, 0.74 mmol), 3-bromo-1-propanol (86 mg, 0.62

15 mmol) and MeCN (5 ml) were heated under microwaves at 105 °C for 6 h. More K,CO,
(103 mg) and 3-bromo-1-propanol (86 mg) were added and the heating was continued for 2
h. The solvent was removed and the residue was taken up in DCM. This solution was
washed with water and 1 M NaOH and evaporated to dryness. Flash chromatography
(heptane/EtOAc) gave 76 mg of the title compound.

20 'H NMR (CD,0OD): 6 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-[(§)-1-(2,3-
25  dihydrobenzo[1,4]dioxin-2-yl)methyl]-piperidin-3-yl}phenyl ester
(R*)-3-{1-[(5)-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.



1H NMR (CDC13): 1.56-1.77 (m, 21-1), 1.82-1.97 (m, 1H), 2.03-2.14 (m, 1H) 2.52- 152.73 (m, 2H),
2.85-3.25 (in, 11-1), 4.10-4.22 (m, 11-1), 4.29-4.38 (m, 1H), 4.45-4.55 (m, IH), 4.63-4.73 (m, 1H),

4.78-4.91 (M, b hofo 3689 214), 6.64-6.97 (m, 7H). 3-Benzo [1,31dioxet-prydadkro00090
RS)-1-(2,3-dihydrobenzo[1,41dioxin-2-y1)methylipiperidine (3-Benzo[1,3]dioxol-5-ylpiperidin-1
-y1-(R)-2,3-dihydrobenzo[1,41dioxin-2- 20ylmethanone (285 mg, 0.77 mmol) was dissolved in dry
DMF (2.5 ml) and 1 M BI-13 THF (3.10 ml, 3.10 mmoﬁgvvas 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 theatixbienbasifiedfvitic 3GMiNe@ideanc £xiractechiwhevimeitatlitrdptOide. Thee combined
organic phases were dried (Na28043|,\ﬂ1‘iltered and evaporated to drgl/nes,s. The crude product was 25

dissolved in nfemiasdrabs @R aRevand E1e B M WAL ih I dde i Ee R Iresirds ditred for 1 h
at RT and thep at,89 ¢ f@%ﬁ&%ﬁ%@éﬁﬁ&(&%@%@%V@ﬁ&ﬂ@@ﬁf&%ﬁ%@a@%@%ﬁﬁ@%ﬂ%ﬁ@inn Et0AC
a

and washed twice with 1 M Na2CO3 and water. The combined organic phases were dried (Na2S0O4),
filtered and eV2phli asrghens govsivel 208 the tblesemnev@dmpound. WO

2009/013 90PCT/E§%?§%§%%]}:3(§6 518 _21|.\gg|_ﬁz.ég c’:%g%, 6 do330h-A8 (151} 1.63-1.82

(m, 2H), 1.85-1.94 ( .63 (m, 1H), 2.66-2.81'(m, 2H), 2.60-2.98 (m,
1H), 2.98-3.02.08 (fhi-DH3, 947-D84(tm, 1), 2.8%-A736¢m] B} R, 839R0& (BHHE,. 6646403(tm, 118),

T 1a o) b o R b S 08 9, DN RT3 R T 360

114-Senzyloxyed:((R)-1-oxiranyimethoxy)phenyllethanone To a stirred solution of
1-(4-(benzyloxy)-2-hydroxyphenypethanone (3.36 g, 13.9 mmol) in anhydrous DMF (15 ml) was added

NaH (0.62 g, 15.5r IXtyr S Il Stir.at RT f min, and a solution of
(R)-oxiran-2-y|meth%e;tggl?:ahi%’r?@ﬁ%ﬁ%%%g%%}gﬁ%%o%%%(iEl’r%%f\?lfi%/v%:s added dropwise at
RT. ThemixtuyBnisasys|pigirinated pabnGxghitaiieraddor 3 h. The reaction was quenched by addition
of water (80 ml) and extracted three times wijth EtOAc.ﬁ;I}_’#e caombined g{i‘%anlc layers were extracted

twice with aq 1 M NAOH SHPmRShER Vi Lk edr aka pine I PRENMESId G185 E Bider was dried with
Na2SO4 and gopeeniifpigey dnecrugaainduct abiadetmas pu tiobhyrc@winnelramelogiaphy with
EtOAciheptane (1:1) as eluent to afford the title compound (2.64 g) as a white solid. |
(60 % 1in oil, 30 mg, 0.75 mmol) under nitrogen atmosphere and the mixture was stirred at 0
°C for 5 min, then allowed to warm to RT and stirred for further 2.5 h. The reaction mixture
15  was cooled to 0 °C, ethyl bromoacetate (106 mg, 0.62 mmol) was added and the mixture
was stirred at RT overnight. Potassium terr-butoxide (69 mg, 0.61 mmol) was added and the
mixture was stirred for 3 h at RT and filtered. The precipitate was dissolved in dry MeOH,
the solution filtered and evaporated to dryness to give 170 mg of the title compound.
'H NMR (DMSO-d,): 6 1.33-1.46 (m, 1H), 1.52-1.73 (m, 2H), 1.74-1.83 (m, 1H),
20 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, ] = 6.8 Hz).

EXAMPLE 35: 3-{(R*)-1-[(5)-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-
25  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.



NMR (CDC13): 8 2.63 (s, 3H), 2.76 (m, 1H), 2.94 (t, 1H), 3.39 (m, 1H), 3.96 (dd, 1H), 4.32 (dd, IH),
5.10 (s, 2H), 6.52 (d, 1H), 6.62 (dd, 11-1), 7.34-7.44 (m, 5H), 7.84 (d, 201H). Acetic acid
4-benzyloxy-24(&R -1-oxiranylmethoxy)phettyl ester To a stirred solution of

1-[4-benzylo>§§;- %1?535913%9>?iranylmethoxy)phenyljethanone (1.62 g, 5.43 mr%%?f%zﬁwﬂ?é% ml) was
added m-chloroperbenzoic acid (2.15 g) and solid NaHCO3(3.24 g). Stirring was continued at 40 C for
| it The mixture was filtered and the 25filtrate was wadfed once with 10% NaHSO4 solution and then
twice with NaHCO3 solution. The organic layer was washed with water and brine, dried with Na2S04.

The solvent wag, remayed NJRLIQIUFGOIRIGESHIRrelNG E WA LY RAVELRRIRIACH (4 3 10rHAS
sufficiently pure for the next step. 11-1 NMR (CDC13): 62.30 (s, 3H), 2.71 (m, 1H), 2.87 (t, 113), 3.30

(M, 1H), 3.94 ¢oldbiMdDoRORNPHISBORGTHAIREDSIH0SNS Giod AaA02 fdd cystedits, 2H), 6.54
(dd, 114), 6.64 (d, 1H), 6.94 (d, 11-1), 7.33-7.42.(m, 5H). . |

(S)-6. B s TS b S SFNE Wi RS it chrqmasopraphy St psing eradient of
4-benzyloxy-23¢(R)-doXiranylemathexy) hepyhd @sier {aph garPB onoal #udiif (@0al} masadded aq

2 M NaOH (2.45 m1). The mixture was stirred overnight at RT, THF was removed under reduced
pressure and %fék(%lﬁ‘?})r\ﬂras added. The water solution was then extracted three times with EtOAc

and the combined exfragigRweashad veth wateoand prina. ihe greanicipvesovasAed (Na2$64), and
evaporated in vacuo. The crude product (1.07 g) was used without purification, 1011-1 NMR (CDCI3):

51.96 (br s, 14-H2 81838102 §in2 FF{my Fd)(A32+3)1 A(mn 3), BrP -3. 27 (rard HHY, 0 93 (ol . 50-6 .54
(M, 2H), 6.80 {d,IH), 7.30-7:42. (1, 5 ltoxie,Aci
(R)-6-benzyloz>£<%-52?3)ﬁ}8iﬁ%’d}%g%ﬁ[?ﬁ%%ﬂk?ﬂﬁfﬁﬁem%@fe% 0 a stirred solution of crude
((S)-6-benzyloxy-2,3-dihydrobenzo£,4]dioxin-2-_15yOmethanoI (1.65 g, 6.06 nunol) in dry DCM (10
ml), was added trietByidivIRE-Fo36s @‘?WH&rﬁ]ﬂm‘@%&lﬂoBI%)d%@@@g‘&ﬁQrﬁéiﬂza‘ﬂéﬁﬁWthIoride

(0.49 mlx (yvaszggi?hggtﬁmybﬁ%qgmkse to reaction mixture. The mixture was stirred at RT for 1 h and
then 10 ml of a HC1 was added. The mixture was extracted twice with DCM. The combined

organic layers were 3xBeherd WitHiorslef dpsiridine, dried with Na2SO4, The solvents were removed
A mixture of 3,4-(methylenedioxy)phenylboronic acid (500 mg, 3.0 mmol), 3-

bromopyridine (290 ul, 476 mg, 3.0 mmol), 2 M Na,CO, (3.05 ml, 6.0 mmol),
tetrakis(triphenylphosphine)palladium (35 mg, 0.03 mmol), EtOH (0.75 ml) and toluene (3
15 ml) was heated in a microwave reactor at 120 °C for 40 min. Another crop of 3,4-
(methylenedioxy)phenylboronic acid (250 mg, 1.5 mmol) was added and the mixture heated
under microwaves at 120 °C for 10 min. The reaction mixture was filtered and the layers
were separated. The organic phase was extracted twice with 1 M HCL All the aqueous
phases were combined, basified with 5 M NaOH and extracted twice with EtOAc. The
20 combined organic phases were dried (Na,SO,), filtered and evaporated to give 585 mg of
the title compound.
'"H NMR (DMSO-dy): & 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).
25 3-Benzo[1,3]dioxol-5-yipiperidine -HCI
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.



20under reduced pressure and the crude product (2.22 g) was crystallized from IPA (15 ml), which
gave a white solid (1.50 g). 'I-1 NMR (CDC13): 6 3.08 (s, 3H), 4.11 (m, 1H), 4.28 (d, IH), 4.42 (s, 3H),

4.98 (s, 211), §:3:6sm2:89% 2H), 6.79 (d, 1H), 7.31-7.42 (m, 5H). PCT/FI2008/000090
3-[(R*)-14(.1)-6-Benzyloxy-2,3-dihydro-benzol 1,4] dioxin-2-ylmethyl)-piperidin253-y11-phenol To
a solution of methanesulfonic acid (R)-6-benzyloxy-2,3- dihydrobenzo[1,4]clioxin-2-ylmethyl ester (129
mg, 0.368 nunol) and (R*)-3-(piperidin-3- yl)phenol HE} (200 mg, 0.387 mmol) in acetonitrile was
added solid ICI (40 mg) and NaHCO3(98 mg 1.162 mmol). The mixture was heated under microwave

irradiation at 150 W@Qy20021@IS3899P6 T/A1 200831000090 463 2Xhsqiml TH G elgbpatena) v filtered and
the solvent was evaporated under reducedazéessure. The residue was dissolved to DCM and washed

twice with watéP8rid¥6rAe 2helotgarntt fhedfwiietiiNgZ364) GhdENaporated in vacuo. The
residue was purified @&gg%%ﬁ%%%) aRDY-(F A9 ReRIRREb IRY }fﬁﬁgﬁ{[@,d product

(66.2 mg). 5 NMR (CDCI3); . 1.74°1.77 (m, 21-1), 1.91 (d, 1H), 2.14-2.20 (m, 2H),
2.59 (dd, 1H),r6edaii8n@d, 1H), 2.79-2.85 (m, 1H), 2.97 (d, 1H), 3.13 (d, 1H), 3.96 (dd, 1H),

4.24-4.29(m, 2H), 4g)%gitu%yg&ggi:%gggﬁdb%?z%[(fj,lt]lc{i_lc)ztigé@?—_(?ar%g&ﬁé 4 Qg g9 717

1H), 7.30%7.42 (m, 5
(S)-2-1(R1-3-(@bygiraxynphetytilip(pasidindsyinat Wit 8mb0dihy dro tbbrnovdddieatst- 6t 05 °C To a
solution of 10% Pd/C (33 mg) in EtOAc (10 ml) was added 3-[(R

9)-1-((S)-6- |
benzyloxy-2,3‘:8’1’%ltb‘-‘B@Hﬁ’[f,vi’F:ﬂff‘iﬁq-?-)‘;fﬁ%etﬁyE&Jf&@ﬁ&%?—%&%—fﬂﬁe%le@@%{o&T’?% mmol). The
mixture was sigregtander Ryapegrn foesdaa RoaBalipeass weM emnsiaadias daanfiltesegiand
evaporated to give an oil. After trituration with diethyl ether the title 15compound was obtained as a

white solid (4ceHgIon O IONGRNOMES e d-F-3brisodine 18], 323redbginseh) ads (d, 11-1),

2.04- 2.1 (M, pgpls 2 %ﬁ%l“ézxé’qﬁ%;%:@? Ahob B (@%1?.1%%8:1%@0@91&% FrkethedB 40, 2H),
6.20-6.25 (m, 2H), 6.57-6.68 (m, 4H), 7.06 (t, 1H), 8.90 (s, 1H), 9.21 (s, IH). EXAMPLE 39:

34(R*)-1-((S)- T Béhmyilosy R 3\Witigvasrsidzd] lapetiogiproseparated and the organic phase was
washed twice with 1 M HCI and sat. NaHCO,. The organic phase was dried (Na,SO,),
filtered and evaporated to give 290 mg of the title compound.
"H NMR (CDClL,): 8 1.56-1.77 (m, 2H), 1.82-1.97 (m, 1H), 2.03-2.14 (m, 1H), 2.52-

15 2.73 (m, 2H), 2.85-3.25 (m, 1H), 4.10-4.22 (m, 1H), 4.29-4.38 (m, 1H), 4.45-4.55 (m, 1H),

4.63—4.73 (m, 1H), 4.78-4.91 (m, 1H), 5.94 (s, 2H), 6.64-6.97 (m, 7H).
3-Benzo[1,3]dioxol-5-yl-1-[(8)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl}-
piperidine
(3-Benzo[1,3]dioxol-5-ylpiperidin-1-yl-(R)-2,3-dihydrobenzo[ 1,4]dioxin-2-

20  ylmethanone (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

25  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.



20yImethyl)-piperidin-3-ylEphenol | [5-Benzyloxy-2-(V)-1-oxiranyirnethoxy)phenyllethanone Toa
stirred solution of 1-(5-benzyloxy-2-hydroxyphenyl)ethanone (3.0 g, 12.4 mmol) in anhydrous DMF (15

ml) was added Nal-1 (0.55 g, 13.6 mmol). The mixture was allowed to stir om and then
heated to 60 %&I&Og?])?[)u i of (R)-oxiran-2- 25 ylinethyl 4-methylbenzenesﬁ¢cﬁ§t2§% E}éag% g, 124 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 ag 1 M NaOH and washed with water and Mine.

WO 2009/013390P G {fR00§4099099 54. T he @xoamnic layver vagned, wits NaS@4 and zorcentrated.
The crude product obtained was purified by column chromatographg(fwith EtOAcholuene as eluent to

afford the title2cdr{po Gt 2352 3ama IWhite-661%81 (m, 2k, 2. DCEB). B98-8P (dmsrilz. 75 (m,
1H), 2.93 (t, B7-3.40.4n 96 546, 432,30 AH)» 5,04 (S22 )nE , 7.08 (dd.
1H), 7.32-7.43 ?niéli)(?nAc%ﬁcdra}c?g%;g n23%?0@;:’?-2(6%)%)6%?@%&?%&%%?2%%@%’ &m’ro a stirred
solution of 1456:sec2glay428(R)-1-oxiranylmethoxy)plicnyllethanone (1.0 g, 3.36 mmol) in DCM (20
ml) was added chloroperbenzoic acid (1.24 g) and solid NaHCO, (3.24 g). The mixture was stirred at

RT for 3 g The mix mﬁtgxﬁ Hﬁ%{%ﬁﬁﬁi{%}ggﬁ%&% ﬁﬁﬁﬁﬁfywmb%ﬁ%q Ia@}gg@plution and

then twice with Na , solution. s washed with water and brine and dried with
Na2SO4. Theyrabteyl)\phrrioSed]epigeoteduced pressure. The residue was triturated with ether to

give the title compound (0.55 g) as a white solid, which was used without purification. 'H NMR
(CDC13): 52.32 (s, ¥ 1y ﬁ%‘%’ﬁ?{'ﬁé@%@‘(‘&a‘f %?%B%-Q%Bﬁh‘?‘h?ﬂ?ﬂgs.gz (dd, 1H), 4.19 (dd,
1H), 5.00 (s, 2H), 673 dirk&d) s@uthask 1L} (6684 ik 3-L-hydfo3vphedd ) Eildnonk (3.36 g, 13.9

((,5)-7-Benzy|oxy-2,3-dihydrobenzo|l,4)dioxin-2-y1%methano Tao a stirred solution of acetic acid

|
5-benzyloxy-2opRbL 11 gafdronn DN g Y asddd Ml (1-68 dninolHPe i PEIHF %S dded aq 2
M NaOH (1.04m1)q After-stifingo28 @xaH iaht AldRTioh W askiamoveehumges.reduced pressure and

water (20 ml) was added. The water solution was then extracted two times with EtOAc. The combined

organic layersngthsHeazpmasulfanstadol Brind 3 & ameN a2 BME) wan added derardaciat Ve ud*eThe crude
product (0'45&%(\%?@»9%(330%@8%9&’ EH i@@“@f’amd stirred for 3 h. The reaction was quenched by

addition of water (80 ml) and extracted three times with EtOAc. The combined organic
layers were extracted twice with ag 1 M NaOH and washed with water and brine. The
15  organic layer was dried with Na,SO, and concentrated. The crude product obtained was
purified by column chromatography with EtOAc/heptane (1:1) as eluent to afford the title
compound (2.64 g) as a white solid.
'"H NMR (CDCl,): § 2.63 (s, 3H), 2.76 (m, 1H), 2.94 (1, 1H), 3.39 (m, 1H), 3.96 (dd,
1H), 4.32 (dd, 1H), 5.10 (s, 2H), 6.52 (d, 1H), 6.62 (dd, 1H), 7.34-7.44 (m, 5H), 7.84 (d,
20 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
25 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.

'HNMR (CDCL):  2.30 (s, 3H), 2.71 (m, 1H), 2.87 (1, 1H), 3.30 (m, 1H), 3.94 (dd,



'1-INMR (CDC13): 8 1.89 (t, 1H), 3.83-3.91 (in, 2H), 4.06 (dd,1H), 4.23-4.28 (m, 2521-1), 4.99 (s,
21-1), 6.50 (dd,1H), 6.56 (d, 114), 6.79 (d, 1H), 7.26-7.41 (n, 5H). Methanesulfonic acid

(R)-7-benzyloxy-2.3-di obenzoll.,4]dioxin-2-ylmethyl ester Prepare ' e procedure
WO?FD%%K%?B %aﬁwﬁﬁ&éﬁﬁqylmethyl

described above tor methanesulfonic acid (R)-6- benzyloxy-2,3-dihydrohenzo

ester. WO 2009/013390PCT/F12008/000090 55 'H NMI( (CDCI3): 8 3.07 (s, 3H), 4.07 (dd, 1H), 4.27
(d, IH), 4.44-4,493 4.99 (s, 21-1), 6.51-6.54 (m, 2H), 681 (d, 11-1), 7.32-7.37 (m, 5H).
3-kr)-1-05)-7-Senzyloxy-2,3-dihydro-benzo[1,41dioxin-2-ylmethyl)-piperidin3-y1)-phenol Prepared

according to therprosedue deseriad, aBgve 901dd, 1H), 6.64 (d, 1H), 6.94 (d, 1H), 7.33-7.42 (m,
3-KR*)-1-((S)-6-benzyloxy2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-piperidin-3-ylkphenol.
IFINMR (CDC38): 8 1.38-1.48 (m, 1H), 1.75 (m 2H), 1.89 (d, IH), 2.10-2.16 (m, 2H), 2,55 (dd, 1H),

2.70 (dd, 1H), 2.83 (%@tgggkgmxw,ﬁdﬂygnng;ﬁ%@&i&@yﬂn}é}(ggﬂll1-1), 4.33-4.38 (m, 11-1),

4.99 (s, 2H), 6.43-6.787(in, 6H), 7.14 (f, 1H), 7.28-7.41 10(m, 5H).” ~ EXAMPLE 41):
(S)-3-[(R*)-3-(3-Hydxy-phenyhpipe il rvdtiginted iy ban2yBxdiRydR)- ben ey atethoxindhely!

Prepared according, tg the proceduye. d ihed abave fo .
phenyl)-ﬁperfafﬁr-%ﬁﬁl&ﬁy#gmag%%%gggﬁﬁﬁ f’o%[‘%‘-’%-a&.ﬁ%ﬁﬁ@ﬂ&%ﬁmb%%"f‘ﬁilw
(m, 211), 1.57vks9ifred 3vhim2gB2a2 P, (HFLYs 2H0v2bunder; 2iced Plefslote 2t w86 (doknH), 4.19
(dd, IH), 4.29 (m, 1H), 6.20-6.22 (m, 2H), 6.57-6.68 (m, 4H), 7.06 (t, 1]—R, 8,90 (S’(“_Q’ 9.21b(s, 1H).
EXAMPLE 41?”3513@#)9{!11“6@-‘89%ﬁ%‘?&B&Wéﬁé‘-‘&W&?&ﬁ&ﬂ B AmfpRiaAtOAc and the combine

ylmethyl)piperidigs3syatieaol 40 Meihane swiferda@ei@anic layer was dried (Na,S0O,), and evaporated
(R)-8-beazyloxy-2,3-dihydrobenzotl,41clioxin-2-ylmethyl ester
in vacuo. The crude product (1.07 g) was used without purification.
10 "H NMR (CDCL,): 6 1.96 (br s, 1H), 3.80-3.91 (m, 2H), 4.08 (m, 1H), 4.11 (m, 1H),
4.27 (dd, 1H), 4.99 (s, 2H), 6.50-6.54 (m, 2H), 6.80 (d, 1H), 7.30-7.42 (m, 5H).
Methanesulfonic acid (R)-6-benzyloxy-2,3-dihydrobenzo[l,4]dioxin-2-ylmethyl
ester
To a stirred solution of crude ((S)-6-benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-

15  ylmethanol (1.65 g, 6.06 mmol) in dry DCM (10 ml), was added triethylamine (0.88 ml).
The mixture was cooled to 0 °C and methanesulfony! chloride (0.49 ml) was added slowly
dropwise to reaction mixture. The mixture was stirred at RT for 1 h and then 10 ml of aq 1
M HCl was added. The mixture was extracted twice with DCM. The combined organic
layers were washed with water and brine, dried with Na,SO, The solvents were removed

20  under reduced pressure and the crude product (2.22 g) was crystallized from IPA (15 ml),
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, 5H).
3-[(R*)-1-((S)-6-Benzyloxy-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-piperidin-

25  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



Prepared according to the procedure described above for methanesulfonic acid (R)-6-
benzyloxy-2,3-dihydrobenzo[1,4)dioxin-2-ylmethyl ester. NMR (CDCI3): 82.96 (s, 3H), 4.08
(dd, 111), 4.29 (d, 1Hé,‘84.41 -4.54 (in, 3H), 255.06 (s, 2H), 6.58 (dd, 2H), 6.79g 1H) 7.32-7.41 (m,
5H). 3-1(R*)-iyé?82)0-%9-/ ﬁ%laxy-2,3-dihydrobenzo[1,41dioxin-2-y|methy|)pilf)%ﬂ ?ﬁ%"-‘{%?ﬁ%"enm
Prepared according to the procedure described above for 3-KR*)-14(3)-6-benzyloxy- WO
2009/013390PCT/ 008/000090 56 2,3 -dihydro-benzaf3l,4]diox in-2-y1methyl)-piperidin-3-y11-phenol.
flNMR (CDC13): 61.35-1.45 (m, 11-1), 1.711.75 (m, 2H), 1.87 (d, IF!), 2.20-2.28 (m, 21-1), 2.65 (dd,

111), 2.75- 2.80 (. 2k i@ fhribiihad A8l 4l A4 &Ja})sv‘éﬂa@&’u&(ér&’réd%éé-“o (in, 1H),

5.08 (s, 211), 6.49-6.59 (m, 2H), 6.63-6.78 (m, 411), 7.11 (t, 51H), 7.25-7.47 (m, 5H). EXAMPLE
42: (5)-3-1(r)-#€3shtyditneyrqotiimn yids dipsrived-toyIadthwil 2y 8shdih bt ovated diobdniute-cT he
Prepared according to the procedure d ibed above for, (5)-2-[(R*)-3-(3-hydroxyph -piperidin- |
-yImethyl]-Z,Sp-’Eﬁ ﬁr%l}?)sgn‘%%ﬁ?ﬁ%@ﬂh%-ﬁ%lﬂ Wﬁﬁr%&%c%l?gﬁ%%%{ r\ﬁ/,a f%nefp%%ggﬂ (m,
41-1), 2.14 (t, Addh od¥hinfOshrdiiogrIsh(OEt O )/ ieplan¢) lolg)vStBe ddsied prodthy, @B ey, 1H), 4.25
(dd, 1H), 4.48 (t, 1H), 6.42 (dd, 1H), 6.54 (dd, 1H), 6.69-6.77 (rm, 2H§ 6.85-6.87b%n, 211), 7.23 (t, 111),
8.2-8-9 (Br, s, 211). H NMR (DS 0F 43: (AN 15 5747 Il b 3180l iR d o b 20 fr 22 Qlioxin-2-
15yImethyljpipeidiny3yiorgnainA Jmtere efanethanesullenic:aaiel), 2.97 (d, 1H), 3.13 (4, 1H),
(R)-(?-fluoro-g%%%&d%ﬁﬁ%o%ﬁﬁ?ﬁfﬁé%%gz@ estgr %ﬁ mg}%)91F/9(?nr1n}({))l)3 A
(R*)-3-(piperidi8{gd) pHarb 241060, A1), 620 i) 66 (MEHED 3 &3 dHd. 8 ortt iR DMF (3.5
ml) was heate té%@?%{@ 17§-}1th ek G-mb Msjgﬁided to the cooled mixture, which was then
b 17 (¢, LH); 7.30=7. - SHY.

extracted with 0 m1). Theé combined organic layers were washed several times with

water and finally twice with brine. D&ng &32804 , filtering and evaporation of the solvent gave the
crude product, whicHEAVIBEE 3 kSkd-I & By dmsrorbeni-pirprdinel cdmpidyfd2at a white

solid. 44 dihydro-benzo[1,4]dioxin-6-ol

To a solution of 10 % Pd/C (33 mg) in EtOAc (10 ml) was added 3-[(R*)-1-((5)-6-
benzyloxy-2,3-dihydro-benzo[ 1,4 ]dioxin-2-ylmethyl)-piperidin-3-yl]-phenol (66 mg, 0.125
mmol). The mixture was stirred under hydrogen for 3 h at normal pressure. The mixture was
then filtered and evaporated to give an oil. After trituration with diethyl ether the title

15  compound was obtained as a white solid (40 mg).

"H NMR (DMSO-dy): & 1.30-1.40 (m, 1H), 1.53-1.69 (m, 2H), 1.78 (d, 1H), 2.04-
2.11 (m, 2H), 2.56 (m,2H), 2.61-2.67 (m, 1H), 2.90 (dd, 2H), 3.89 (dd, 1H), 4.21-4.26 (m,
2H), 6.20-6.25 (m, 2H), 6.57-6.68 (m, 4H), 7.06 (t, 1H), 8.90 (s, 1H), 9.21 (s, 1H).

EXAMPLE 39: 3-[(R*)-1-((S)-7-Benzyloxy-2,3-dihydro-benzo[1,4}dioxin-2-
20  ylmethyD-piperidin-3-ylj-phenol
1-[5-Benzyloxy-2-((R)-1-oxiranylmethoxy)phenyljethanone
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-
25  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.



NMR (CDC13): 1.35-1.82 (m, 4H), 1.92 (hr d, 11-1), 2.10-2.22 (m, 2H), 2.58 (dd, 25J = 13.2 and 6 Hz,
1H), 2.69 (dd, J = 13.2 and 6 Hz, 1H), 2.75-2.85 (m, 111), 2.95 (hr d, IH), 3.06 (br d, 1H), 3.92-3.99 (m,

1H), 4.25-4.3 . 6.50-6.82 (M, 6H), 7.17 (dd, J = 7.5 Hz, IH). EXAM 4: d4(2,3:-Di hydro
benzoll,41 dzuv)%b- N rgr%Ehyl)-S-methyl-LZ,S,G- WO 2009/013390PCT/F1%058F/%00 90 57

tetrahydropyridine 2-Brornomethyl-2,3-dihydrobenzo[1,41clioxine (500 mg, 2.18 mmol) and
3-picoline (203 mg, 2.18 ramol) were refluxed in xylen¥ (2 ml) for 4 h. After cooling, the solvent was
decanted to give the crude oily picolinium salt, which was dissolved in MeOH (5 ml). 5NaBH, (330 mg,

4 eq) was addgg i sihRll RRIIPAS I & ICENOE AR ixbneenivted StiE el ferplothat BolailaOrhyvas
evaporated, water was added and the mixture extracted with EtOAc. Drying (Na2S04), filtering and

evaporation gawéfipfbtoreeprodiuemeipserrvayiduRte A virhser ensbisnigrEpl aédene/Et0AC).

'H NMR (CDCL3): 6.1 66 & 3 2.2 Hidm, 2H), 2.5072.80 (m, 4H), 2.86-3.04 10(m, 2H),
3.95-4.05 (m, 1HY, 4.28-4.407in, 2H), 5.45 (n, 1H), 6.77-6.90 (m, 4H).  EXAMPLE 45;

1-(2,3-DihydrobenzdH XMRXEEZLmiedgT) (S, SEirddthyia, 218) 62 tedréh yHiopyidin® (m, Fdloiag the
above procedure, 2-bromomethy1-2,3-dih 1.4]digxq ) mo}) and 3,5-lutidine
(400 mq, %7;§H§1§Jﬂ§(§}e@%d>@d%w§ igfe%%%%? r%%ef%rl 4%8 E?ﬂgﬁg{g}gg% %e Crude’lutidiniurn salt

with NaBEL in MeOH gavathe Spiafideyrro@ryt whichwas thotgphleyflastechromatography
(heptane/EtOAC). 'H NMR (CDC13): 30.95 (d, J = 7 Hz, 314), 1.64 (s, 3H), 2.0%%n. 1H), 2.35 (m,
OJGHARA:

1H), 2.60-3.08 (in, 59 25aEed epiyiien o) -1 Penmione-ah): sosrmymehey ks

EXAMPLE 46¢[3-(2 330ibyslighe el (oiaxj s maethinonfom Befo 2ttty dropygidinddoilimethanol
As above, 2-bromomethy1-2,3-dihydrobenzo[1,4]dioxine (500 mr?ge},lz.18 mmol) and

pyridin-3-yimevabisesP(EB84raYy, Tha Sriniws! yaerrrediakBd #endenrexniivsrehiliger etid thef the
crude Py{&di”ikgm?%@'wgﬁéd\@lé%iﬂ R aaue 0a sl AT hiES RYHfRA by flash
chromatography (heptane/EtOAc). 25'H NMR (CDC13): 32.15-2.25 (m, 2H), 2.55-2.82 (m, 4H), .
3.03-3.18 (in, P¢)pR@Be layer was washed with water and brine and dried with Na,SO, The solvent was
removed under reduced pressure. The residue was triturated with ether to give the title
compound (0.55 g) as a white solid, which was used without purification.
'"H NMR (CDCL,): 6 2.32 (s, 3 H), 2.70 (m, 1H), 2.86 (dd, 1H), 3.29-3.30 (m, 1H),
15 3.92 (dd, 1H), 4.19 (dd, 1H), 5.00 (s, 2H), 6.73 (d, 1H), 6.79 (dd, 1H), 6.94 (d, 1H), 7.33-
7.42 (SH, m).
((S)-7-Benzyloxy-2,3-dihydrobenzo|1,4]dioxin-2-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
20 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,): 6 1.89 (t, 1H), 3.83-3.91 (m, 2H), 4.06 (dd,1H), 4.23-4.28 (m,
25  2H), 4.99 (s, 2H), 6.50 (dd,1H), 6.56 (d, LH), 6.79 (d, 1H), 7.26-7.41 (m, 5H).
Methanesulfonic acid (R)-7-benzylexy-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.



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-Dihydrobenzol 1,41dioxin-2-ylmethyl)-14,3,4,5,6,7,8- octahydroisoquinoline WO
2009/013390PCT/F12008/000090 58 As above, 2-bromomethy1-2,3-d1i)g5§(/jﬁ[102t&% 020;%3%4]dioxinc
(500 mg, 2 1§V91r"rq?ﬁfoé?‘?a%,&?,8-tetra—hydroisoquinoline (290 mg, 2.18 imiol)'wére refluxed in xylene
(2 ml) for 4 h. Reduction of the crude tetrahydroisoquinolinium salt with NaBH4 in MeOH gave the
crude title product, which was purified by flash chrom&tography (hcptane/EtOAc). 5'F1 NMR (CDC13):
8 1.50-1.65 (m, 4H), 1.77-1.92 (m, 4H), 2.03 (m, 2H), 2.55-2.78 (m, 4H), 2.80-2.98 (m, 211), 3.95-4.02

(m, 1H). 4.30-4.38 (3 1ikk R-15:6:28 40 b, SOSAMPHE 482 742 iy avdraberige bl dioxin-2-

ylmethyl)decahydroisoquino ove described
2-(2,3-dihydralenzopH] dibkie-2+ yim eyl b8 2(8,415)6] 88710 ¢otaitydroiso-quinoline (195 mg, 068

mmol) was hydrogenated. in Me011 (20 ml) under.normal pressure (12.h, 50C |ve. the. crude title
compound, which w%fé%%iﬁé‘&%‘ﬁ%%?%%)@ﬁ?gb%ggp rﬁ’&%ﬁﬂf#@%ﬁﬁ%ﬁ;%"zﬁmﬁ?& 3):
61.15-1.95 (M, 12l hedot0-2.42 (M, 2H), 2.45-2.80 (m, 4H), 3.92-4.02 (m, EH), 4.18-4.36 (m, 21-1),

6.75-6.90 (m, 4H). 15EXAMPLE 49: 1-(2,3-Dilaydrobenzoll,4Jdioxin-2-ylmethyl ég)ipaidine-s- carboxylic
acid ethyPester R@@Wﬁ)&%ﬁ@‘é‘ﬂé-@r%BFH%QWE-‘Q?@HW&‘BB’(?@B?I%?&' 19:86974'8%96 nunol)

and ethyl nipeco! € 105 Emelin -AiberlhWag gddad| DIPEA (7.5 m1). The reaction
mixture was %ﬁ%ﬁ%ﬁﬂ%ﬁgﬁglﬁgctﬂf fl%é C for 35)5,?, r;un. Water (20 20 ml) was then added.
The reaction mixturéNaNIBXEREdA:Fith3BEHB G B m 1) theBonbiféd dFhahitophasé8uvere dried
over Na,,SO" filter. por. ' r [ ompound, whi ified by column
chromatogra%%’(ggﬂ%gfga’, %zdsigéqﬁy%%?@lltlﬁfgl\g/&q Dh%aoggg)(g?ﬂ’\g@gl?&% 1(1#.{1’4-1.46 (m,
5H), 2.10-2.80. (3\(dt1) H3, 948 §r, IHMALED, (P 21)2 H)28. 4B T8l Y16 . 8 (M, 1 4 IL1)H2EEIAMPLE 50:
[1-(2,3-D1i0hydr((r)§%r}%o[l,41dioxin-2-y|methyl)piperidin-S- yllmethatwil

EXAMPLE 40: ($)-3-[(R*)-3-(3-Hydroxy-phenyl)-piperidin-1-ylmethyl}-2,3-
dihydro-benzo[1,4]dioxin-6-o0l
Prepared according to the procedure described above for (S)-2-[(R*)-3-(3-hydroxy-
phenyl)-piperidin-1-ylmethyl]}-2,3-dihydro-benzo[1,4]dioxin-6-ol.
15 'H NMR (DMSO-dy): 6 1.33-1.37 (m, 2H), 1.57-1.79 (m, 2H), 2.02-2.12 (m, 1H),
2.55-2.67 (m, 2H), 2.91 (dd, 2H), 3.86 (dd, 1H), 4.19 (dd, 1H), 4.29 (m, 1H), 6.20-6.22 (m,
2H), 6.57-6.68 (m, 4H), 7.06 (t, 1H), 8.90 (s, 1H)}, 9.21 (s, 1H).

EXAMPLE 41: 3-[(R*)-1-((S)-8-Benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-
yimethyl)piperidin-3-yljphenol
20 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),
25  5.06 (s, 2H), 6.58 (dd, 2H), 6.79 (t, 1H), 7.32-7.41 (m, SH).
3-[(R*)-1-((S)-8-Benzyloxy-2,3-dihydrobenzo[1,4]dioxin-2-ylmethylpiperidin-3-
yljphenol
Prepared according to the procedure described above for 3-[(R*)-1-((S)-6-benzyloxy-



To a suspension of 'ARIEL (0.11 g, 2.78 mmol) in dry THF (I ml) was added 142,3-
dihydrobenzo[1,411dioxin-2-ylmethyDpiperidine-3-carboxylic acid ethyl ester (0.17 g, 0.55 WO
2009/013390 T/F 000090 59 mrnol) in dry TI-IF (10 m1). The rea | s refluxed.
for 2 h. Water&]v%/ias s;]l/g{)%gz{added under cooling and the reaction mixture Wi@&%@gﬁm EtOAC (3 x
20 m1). The combined organic phases were dried (Na2S04), filtered and the filtrate was evaporated to
give the title compound. 5'H NMR (DMSO-d6): 50.90 #n, 1H), 1.48 (m, 1H), 1.64 (m, 3H), 1.702.20 (m,
3H), 2.80 (m, 2H), 3.20 (m, 31-0, 3.95 (dd, 11-1), 4.30 (m, 2H), 4.36 (m, 1H), 6.82 (m, 4H).

EXAMPLE 515 1:(2,3 @dh}é{lga?]??&&ﬁ@@HﬁEMWMB@gwqﬂgﬁw&endme -3-earboxylie acid ethyl
ester To a solutlon of 1-(2,3-dihydrobenzo|1,4]dioxin-2-ylmeth 5)plperldlne 3-carboxylic 10acid ethyl

ester (10.05 g, 32. 90K (ﬁila@lgTréFl(%b‘iﬁlsrm 11ig, é%als dimy2E0dEd 1O Do 4201258 M). The
reaction mlxt%rﬁh%@é%égéov 3%55 Jemperatie E?f)lzrbM&?thﬂ)'%di%e(ézlﬁf’ §o3a L1 mynoly was then

added, the co and stirring was continued for 10 h. After addition of water, the
reaction mixtuidiwas) extadtad thEIDﬁQS(&)QPB, 15 49-0.68 CordbihédborgdBicpibed. Welte dried over
Na2S04, filtered and the Ié rate 15 was evaporated to give the title compound, which was purified by
column cRrom&togt4ony { ptane, 70:30).  'H NMR (DMSO-d6): 5 1.06 (s, 31-1), 1.15 (t,
311), 1.58 (m, 21-1), 1.94 (m, lH) 2.10 (in, 2H), 2.40-2.70 (m, 4H), 3.01 (dd, 1H) 3.94- 4.05 (m, 3H),
4.28 (m, 2H), 6.85 (iIEXAMPLE 42: ENAMEUE-523-Hydroxy-phenyl)-piperidin-1-yimethyl}-2,3-

1-(2,3-Dihydrobenzol1,4]di -2- )-3-ethylpiperidine203-earboxylie acid ethyl ester Prepared
according to tﬂ@ﬁﬁegwgﬁi&@% B}(;ve for 1-(2,3-

dihydrobenzol[1, 41d@Wm%mgbwpmar&m&amrwimamamwﬁa -Byxdeptthat ethyl
iodide was used instead of metr;}/ iodide H NMR (DMSO-d6): 50.74 (t, 311), 1.04 (m, 1H),

1.10-L20 (m, BRgo)3mnsRding)- B?%UI?@%‘EW%‘H)"%%@%"(’HP 819} 2.40-2.82 (n, 314), 3.05 (m

1H), 3.8944.12 (in, 3 MhA07 é@@:x(rms%‘a)z 6.82 (0.141))1.70- EX#\MPMEI)SQ 14 (t, 1H), 2.41 (dd,

11-(2,3-DihydrobenzollAdioxin-2-ylmethyl)-3- methylpiperidin-3-yljmetha
1H), 2.93 (dd, 1H), 3. 06 {, Ih) 3 32-3.35(m, 2H), 3.89 %/ lH), 4 25 (dd, 1H), 4.48 (1,
1H), 6.42 (dd, 1H), 6.54 (dd, 1H), 6.69-6.77 (m, 2H), 6.85-6.87 (m, 2H), 7.23 (t, 1H), 8.2-8-

9 (br, s, 2H).

EXAMPLE 43: (R*)-3-[1-((S)-7-Fluoro-2,3-dihydrebenzo(1,4]dioxin-2-
15  ylmethyl)piperidin-3-yljphenol
A mixture of methanesulfonic acid (R)-(7-fluoro-2,3~-dihydrobenzo[1,4]dioxin-2-
yDmethyl ester (51 mg, 0.19 mmol), (R¥)-3-(piperidin-3-yl)phenol HBr (50 mg, 0.19
mmol) and NaHCO, (33 mg, 0.39 mmol) in DMF (3.5 ml) was heated at 120 °C for 1.5 h.
Water (10 ml) was added to the cooled mixture, which was then extracted with EtOAc (3 x
20 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,): 6 1.35-1.82 (m, 4H), 1.92 (br d, 1H), 2.10-2.22 (m, 2H), 2.58 (dd,
25 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-methyi-1,2,3,6-



WO 2009/013390PCT/F12008/000090 60 To a suspension of LIA1H4 (0.59 g, 15.54 mmol) in dry
THF (45 ml), was added 1- (2.3-dihydrobenzo[1,4]clioxin-2-ylmethyl)-3-methylpiperidine-3-carboxylic

acid ethyl ester (1. ?%1 13 mmol) in dry THF (5 m1). The reaction mixtur%?ﬁ E&?&% Bor 1 h. Water
was slowly adiRd% e reaction mixture was extracted with EtOAc (3 X combined

organic phases were dried over Na2S04, filtered and the filtrate was evaporated to give the desired
product which, was purified by column chromatography (EtOAc/heptane, 50:50). "H NMR
(DMSO-d6): 80 85 (s, 3H), 1.06 (m, 1H), 1.31 (m, 1H), 1.50 (m, 2H), 1.85-2.45 (m, 6H), 3.22 (in, 2H)
3.95 (in, 1H) ﬁ;{ gﬂ, &40 (in, 1H), 6.86 (m, 4H). L0EXAMPLE 54:

1-(2,3- Dlhydro 1,41dioxin-2-yImethy1)-3-methoxyrnethyl- 3-methylpiperidine A solution of
[1-(2,3-dihydrobenzafBrétotiomdtg- ylmétmmhymrbexmm@wée%ﬂérmm@w@dé -BBPHRSol) in THF

G ml) was adr%gg to N %6]?31 énao%sz?%g%% %ﬁﬁ%ﬂﬁé%wﬁﬁ&r VIRH I¥h\élgﬁgggtwgp heptane.

The reaction to RT follo ed by dropwise addition
of a solution cﬁm{h&k@%&k{@@%ﬂl@%lmmml)sm 'RzHﬁ'cKﬂwml&s&tlmdgdeﬁMﬁimléd for 1 It
Water was slcééval\% added and the reaction mlxture extracted wijth, DCM x 20 m1), The comblned

organic phasd¥RErd iR deanNEasHdedifLFg! gﬂﬂrﬂﬁ’é‘sf‘i?r %lﬁ?a%og SOREG fdé%lve theitle

compound, which wassRuRfiedipy&o Wb hseraates Ry (RGN Me Bk @6: tRirad@ Wik R
(DMSO-d6): 80.88 (s, 311), 1.08 (m, IH), 1.35 (m, 1H), 1.49 (m, 2H), 1.85-2.45 (m, 6H), 3.15 (m, 2H),

3.31 (s, 3H), FEBADTHNE ¥ Seh).AHieE18 V@peratlon @(JRM]‘@ E@@%product which was
1-(2,3- Dlhydrobg%g[gyﬁgéf% &&A ?\_@ggghydrobel 3 methylpiperidine Prepared

according to the procedure described for 1- nzo[1,4]dioxin-2-

25y|methyl) -3-methdKyN M yE B e thyipfoeridihe kecpt ek athyZic8ds M. d5Bd%f8té4Y of methyl
did MR.(D 8 (503 08, 1 2H), 1.85-2.45
odde, 1y 1IN DNRGELE A0 (5SS 0 10 f Sl e 2l 240

2009/013390PCT/F12008/000090 .
EXAMPLE 45: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3,5-dimethyl-

1,2,3,6-tetrahydropyridine
Following the above procedure, 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (856
mg, 3.73 mmol) and 3,5-lutidine (400 mg, 3.73 mmol) were refluxed in xylene (2 ml) for
15 4.5 h. Reduction of the crude lutidinium salt with NaBH, in MeOH gave the crude title
product, which was purified by flash chromatography (heptane/EtOAc).
'H NMR (CDCl,): 8 0.95 (d, J = 7 Hz, 3H), 1.64 (s, 3H), 2.08 (m, 1H), 2.35 (m, 1H),
2.60-3.08 (m, 5H), 3.95-4.03 (m, 1H), 4.28-4.37 (m, 2H), 5.31 (s, 1H), 6.78-6.90 (m, 4H).

EXAMPLE 46: [1-(2,3-Dihydrobenzo1,4]dioxin-2-ylmethyl)-1,2,5,6-
20 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).
25 'H NMR (CDCL,): & 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



61 6.86 (m, 4H). = EXAMPLE 56: 3-Chloromethyl-1-(2,3-dihydrobenzoiL4idioxin-2-ylmethyl)-3-
methylpiperidine A mixture of phosphorus oxychloride (1.93 ml, 0.02 mmol) and [I-(2,3- 5
dihydrobenzo[l,4]dioxin-2-yImethyl)-3-methylpiperidin-3-ylimethanol (0.2 g s refluxed
for 3 h. Exces gf B?l%%lgﬁ%gr/us oxychloride was evaporated. Water was sIovI\)/ ygagégb;dg %&eég?he reaction
mixture was made alkaline with ag NaOH and extracted with DCM (3 x 5 ml). The combined organic
phases were dried over Na,SO" filtered and the filtrat&&vas evaporated to give the title compound,
which was purified by column chromatography 10 (DCM/MeOH, 90:10). IFINMR

(DMSO-do): 5053 (9 A ORI L BRE AR 0100 2,60 08128 296 (m. 140

4.31 (in, 2H), 6.83 (m, 57: 2-11-(2,3-Dihydrobenzo[L4Jdioxin-2-ylmethyl)-3-
methylpiperidifi 373 i proparvizeqlidGie €%0tutioh Of bR 3-ditydebbrnizinf xylene (2 ml) for 4 h.

1,41dioxin-2-yImethyl)-3-methylpiperidjne-3: carboxylic acid ethyl (1. .53 mrnol) in dry THE
(50 ml) under %WB@%?P&{&‘? 5@%%38#‘5%%%?@?%@@??&ﬁﬁgrﬁwch%‘oﬁggi% g ”ﬁ%%? Vr%%. § was
added dropwisge HhgdiesUinersRbstiam Reasoiefisskeshfomad:befapMataepias/themsjowly added under
cooling and the product was extracted with DCM ar&c{lﬂgurified b% column chromat%%:;ang%%?%é

C 1. - . , 6H),

(DCM/MeDH, 95:5) GRS 2oMipthihdS (m HFinR DV E-dBY)-60°9 4 1s 2

1.24 (m, 1H), 1,50, - 248 (iny <7k 2,52 3BH0; ( )74.30¢((n24xh), 6.82 (M,
4H). EXA PLQE}(?S%%Q,%-%%ﬁyé?gbg%?oﬂ%ﬁé?&i%ﬁyﬂtﬁ%l %%ﬁﬁﬁcﬁél@n H

methylethyl)-3-methylpiperidine 25Prepared according to the procedure described for
1-(2,3-dihydrobenzoﬁ.%4‘}mr?§2‘-8§/ Ayl drebsarob tidiessthyIpiperidine except that 2-[1-(2,3-

dihydTObenZOQl,ﬁLquﬁf&aﬂWﬁmg ity Ipiperidin-3-yllpropan-2-ol was used instead of
[1-(2,3-dihydrobenzol1,41dioxin-2-yImethyl)-3-methylpiperidin-3-yilmethanol. WO
2009/013390PCT0081808896 éescribed MfAR-(ihwrsehraray b Adiexis Imlnsithyl}-ba.250¢mM91-1), 2.56

(hrd, 1H), 3,09 (% 3 %\ - g&l 1@ &)%@’n%lﬁ%i %@l(rhé shdted in MEOM TP under
1-(2,3-Di oydroqt?é%%!ﬁl ilsg)lc%ﬁln-z-ilggrrgetﬁ%é&hydroxyn%ethylgf ?E-r%eethylpiperidin-i-ol 7
normal pressure (12 h, 50 °C) to give the crude title compound, which was purified by flash
chromatography (heptane/EtOAc).
'H NMR (CDCL,): 6 1.15-1.95 (m, 12H), 2.10-2.42 (m, 2H), 2.45-2.80 (m, 4H),

3.92-4.02 (m, 1H), 4.18-4.36 (m, 2H), 6.75-6.90 (m, 4H).

15 EXAMPLE 49: 1-(2,3-Dihydrobenzo|1,4]dioxin-2-yimethyl)piperidine-3-
carboxylic acid ethyl ester
To a mixture of 2-bromomethyl-2,3-dihydrobenzo[1,4]dioxine (3.0 g, 13.09 mmol)
and ethyl nipecotate (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 miﬁ, Water (20
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).

25 EXAMPLE 50: [1-(2,3-Dihydrobenzo|1,4]dioxin-2-yimethyl)piperidin-3-
yljmethanol
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



5To a mixture of 2,3-dihydrobenzo[1,4]dioxine-2-carbonyl chloride (2.0 g, 10.0 mmol) and
4-oxopiperidine-3-carboxylic acid methyl ester (2.14 g, 11 0 mmol) in DMF (5 ml) was added

triethylamine (1.5 e reaction mixture was stirred at RT for 5 h. Thgé@&g&%@,ﬂ@we was taken
up in water, rr%%é%gr%&a)ﬁ?}epwith ag NaOH and extracted with DCM to give

1-(2,3-dihydrobenzo[1,4]dioxine-2-carbonyl)-4-oxopiperidine-3-carboxylic 10acid methyl ester. A
mixture of this product (0.2 g, 0.62 nunol), K2CO3 (03% g, 1.23 mmol) and methyl iodide (0.08 ml,
1.25 mmol) in acetone (20 ml) was irradiated in the microwave reactor at 56 C for 90 min. Water was

added and th?nfﬁazféﬁfa&‘w 2195908 WihiBAAK (BevamdfulfiesembinedLrganicompses were

dried over Na2S04, filtered and the filtrate was evaporated to give |

-(2,3-dihydrobsided indsdrsities 2nshitroieppligrimitiyresy aseiepipb idih E1L8 s Bokylicdeid Methyl ester,
which was finally reduced with L] ' K Ile, SO ' % SO-d6):
80.88 (s, 3H),Cf?é%“{?:ué,Ofﬁﬁr?‘iﬁ%%%%ﬁ%@&a%@?ﬁ %&?,%4.32 (rﬁ“%ge) % fﬁ??m, 1%‘%?%/.'84 (m,
4H). EXAMRE EtBQoApetiadcid 1-(2,3dihydrobenzoRAdioxin-2-ylmethyl)-3-

20methylpiperidin-3;yiniethyl ester. . 10 lution.o

[1-(2,3-digyd o benz%&%@%ﬁﬁﬁ@fﬁ?&ﬁﬁ@zﬁ‘eE?%?Hp?p”égriﬁ?n-‘@yﬁrﬁét Brtio's 34286 mol),
pyridine (0.293m1) ard RCMHIA0.70ljrat 9D vBas Faladipcasc @nlnryides ¢Q:34 1111,)6 . Bbenmearyon mixture
was stirred at RT for 6 h. Water was slowly added and the reaction mixture extracted with DCM (3 x 20

m1). The combined 250rgani ase dried over 04, filtered.and the filtrate was
evaporated to give tﬁm(% ojﬁéyﬁgsﬁfﬁf@ﬁ?ﬁ{%@é}néﬁy%%h@}%) 1.08 (m, 1H). 1.33 (m,
1H), 1.50 (M, Ridhylisiperidin B carhoRy1O 46id3dtik), &t8b (M., 1H), 4.25-4.39 (m, 3H), 6.83 (m, 41-1).
WO 2909/013390PCT/F12008/000090 63 EXAMPLE 61; Methanesulfonic acid :
1-(2,3-dihydrobenzofiAaishion &}frhé%ﬁl?ﬁ{@m@b‘e‘ﬂ&iﬁ@ﬁm&ﬁ@’@&% BetIcRIBR e
[1-(2,3-drhydrobgragiildidiorin 2y metb hindina iy niper dov &1y imed ran @l 82v5; &dddmmol) in

DCM (40 ml) at 0 'V was added methanesulfonyl chloride (0.51 m1). The reaction mixture was stirred

at RT for 12 hLPAC28dcibnl rhiXilrEh EasHan EbAWE WA o0NEION SResRereirdde it DCM (3 x
20 m1). The compl ‘?'z9@?@@3@)%&%%@@&%%%&%H&k‘iﬂ@ﬂl@é@ the Slirale was

evaporated to give the title compound. .
continued for 10 h. After addition of water, the reaction mixture was extracted with EtOAc

(3 x 25 ml). The combined organic phases were dried over Na,80O,, filtered and the filtrate

15  was evaporated to give the title compound, which was purified by column chromatography
(EtOAc/heptane, 70:30).

"H NMR (DMSO-dy): & 1.06 (s, 3H), 1.15 (t, 3H), 1.58 (m, 2H), 1.94 (m, 1H), 2.10

(m, 2H), 2.40-2.70 (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-
20  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-d,): & 0.74 (t, 3H), 1.04 (m, 1H), 1.10-1.20 (m, 3H), 1.38 (m, 1H),
25  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-yimethyl})-3-

methylpiperidin-3-yljmethanol



tH NMR (DMSO-d6): 8 0.86 (s, 3H), 0.88-1.40 (m, 5H), 1.50 (in, 2H), 2.02-2.32 (m, 105H), 3.16 (m,
3H), 3.96 (m, 1H), 4.29 (m, 2H), 6.81 (nr, 41-1).  EXAMPLE 62:
[1-(2,3-DihydrobenzoilAdroxin-2-ylmethyl)-3-ethylpiperidin3-ylimethanol Prepared according to the
procedure des‘?fﬁbzgg??gfﬁq(z3-dihydrobenzo[l,4)dioxin2-y|methyl)-3-methg‘;ﬂf)%ﬁﬂé}%ggq(ﬁfmethanoI
except that 1-(2,3-dihydrobenzol[1,4]dioxin-2- 15ylmethyl)-3-ethyl-piperidine-3-carboxylic acid ethyl
ester was used instead of 1-(2,3- dihydrobenzo[1,4]di6&in-2-ylmethyl)-3-methylpiperidine-3-carboxylic
acid ethyl ester. 'H NMR (DMSO-d6): 80.74 (t, 3H), 1.10 (m, 1H), 1.23-1.50 (m, 614), 2.01-2.32 (m,

5H), 3.27 (m, 21-1), bg%s%%le%wmdbggiﬁf{ﬁ )58 B3 £4 Aoty in dryPHAIMPA-R§3vas added 1-

1-(2,3-Dihydrobenzo[1Adioxin-2-y1methy1)-3-ethy1-3- 20 methoxymethylpiperidine Prepared from
[1-(2,3-dihydrabgrdibfiizbstimacnt 2 giora thPhBaethyipoaéthinigipgtidietHacobarybedield ethiesrocedure

described for 1-(2,3-dihydrobenzo[1,4]1dioxin-2- ethyl)-3-methoxymethy1-3-methylpiperidine.

'H NMR (Dlvls]@%%)gé%/%?g ?.H{Wﬁ%ﬁﬁ‘? ), %‘??\érgf’ﬁﬁ”)?‘tﬁfg rﬁf%eél.rg’f@é%%"wa%m,
3.22-3.30 (in, 5{bwhy 98d(mMd Hd)rd AR Aimiddje 6:BletiRacttt) with IRBAMBLE64111.-(A3-Dihydrobenzoi
idioxin-2-ylmethy0)-3- methoxymethoxymethyl-3-methyipiperidine To a solution of

[1-(2,3-dilydr SBEW:BEd MEABIGRIPSFHIEIR A S ALEh DIgonseribilfrzsd gghe filtrate was evaporated to
20001013390F L ELR0BIO0A%0 IGO0 80 01 i maRaB AT PEVALRGAL O C was

added DIPEA 10,42 ml) and chloromethylmethyl ether (0.11 ml). The reaction mixture was stirred at RT
for 16 h. Watep@&®.added and the product was extracted with DCM (3 x 20 m1). The combined

organic phases wera giGge By NRZIOLS SKEIAN 11 il ues cuapplsc iy givadhe St

compound. R (DMSO-d6Y: 80.9 M), 1.09'(m, 1H), 1.26 (m, 1H), 1.39
(m, 1H), 1.51 (n852HH5 200 BH)39. 2 (DI B. 23B(B2 (F), 6HY, Guo8Hm4 1Y) PB)(1 32 KR, 4184 (in, 2H),
6.81 (m, 4H). EXAMPLE 65; 141-(2,3-Dihydrobenzol1,4fdioxin-2-ylmethyl)-3-

10ethylpigeridin-3-yligthaN@ier s4: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methoxymethyl-
3-methylpiperidine
A solution of [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-
ylJmethanol (0.1 g, 0.36 mmol) in THF (5 ml) was added to NaH (60 % in oil, 79.0 mg,
1.79 mmol) which was previously washed with heptane. The reaction mixture was stirred at
15 70 °C for 1 h and then cooled to RT followed by dropwise addition of a solution of methyl
iodide (0.034 ml, 0.54 mmol) in THF (1 ml). Stirring was continued for 1 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, which was purified by column chromatography (DCM/MeOH, 90:10).
20 "H NMR (DMSO-dy): 8 0.88 (s, 3H), 1.08 (m, 1H), 1.35 (m, 1H), 1.49 (m, 2H),
1.85-2.45 (m, 6H), 3.15 (m, 2H), 3.31 (s, 3H), 3.95 (m, 1H), 4.27 (m, 2H), 6.86 (m, 4H).

EXAMPLE 55: 1-(2,3-Dihydrobenzo{l,4]dioxin-2-yimethyl)-3-ethoxymethy}-3-
methylpiperidine
Prepared according to the procedure described for 1-(2,3-dihydrobenzo[1,4]dioxin-2-
25  ylmethyl)-3-methoxymethyl-3-methylpiperidine except that ethyl iodide was used instead of
methyl iodide.
"H NMR (DMSO-d): 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),



The procedure described for 2-[1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methylpiperidin-3-yllpropan-2-ol was repeated except that

1'(23'dihydrc§9§%8é7’loi %oxin2-ylmethyl)-3-ethylpiperidine-3-carboxylic acil(aﬁmyé})%%t&r yyas used as
starting material and only one instead of three equivalents of methyl magnesium romlge was used.

15'H IN:MR (DMSO-c16): 6 0.65 (t, 3H), 0.96 (n, 1H), 1.10-1.80 (m, 5H), 2.05 (In, 3H), 2.11 (s, 3H),
2.53 (m, 1H), 2.66 (m, 1H), 3.15 (dd, 1H), 3.93 (m, 14), 4.34 (m, 11-1), 4.34 (m, 1H), 6.82 (m, 4H).
EXAMPLE 66: 1-11-(2,3-DihydrobenzoilAdioxin-2-ylmethyl)-3- ethylpiperidin-3-yllethanol 20To a
suspension ofldAd, 744 .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-yllethanone (0.08 g, 0.26 mmol) in dry THF
(3 ml). The reaction mixture was refiuxed for 1.5 h. Water was slowly added and the reaction mixture

extracted with EOAERAMPLH SR duprpmetdrydAit-phudrobsaraldtidiotinr- sty Difered and

the filtrate Waﬁlg}{%@g){&%ﬁgﬁpegive the desired 25product, which was purified by column
chromatography (EtOActheptane, 50:50). 'H NMR (CDC13): 6 0.80 (t, 3H), 1.16 (m, 4H), 1.18-1.90

(m, 5H), 1.97-2.27 (i n8kure ofphesphptpsorpriiaridedl . 83oml . 02immel3 andd 1 44y 6.83 (m, 4H). WO

2009/013390RCT/F1200 0 65 3- Ipiperidine,... r [
1-(2,3-dih%/drod6%¥1ézr81f)f %ﬁ/g%%goﬁr%gf%ﬁ%%éﬁ?r%ﬁ%{ﬁﬁg%%%}?ngt yﬁp%ié% méwgg%?efgég{lgé) except
1 T'{;bi"é';‘g “?@‘“i%“&%?%ﬁ“ﬁ%%%ﬂ? b B2 0 2 & T ) 523

, 1.13-1.55 (m, 6H), 2.50-2,01 (m, . , 2H), 3.90.(m 27 (m .. , 5.
(dd, 1H), 5 87 e:dlem’%‘%rfaﬁﬁ?a .xture ﬁSA E 1:new1th ad NaOH and extracted wit
2-11-(2,3-DihydsobenyofhAlshividadoyimeshybsas wihypipe dein-Ryboetilexyd atldahofilitle a solution
of [1-(2,3-dihydrobenzo[1,4]dioxin-2-y1methyl)-3-ethylpiperidin-3- yl)methanol (0.40 g, 1.37 mmol) in
DCM (1.5 mi) ¥< B8 09N E S EHHmRAFABUR I MEhR d}%@@ﬁ%&@@%@f@?&m mmol)
and tert-pyityl G5eMAACSIAID0:10).

'H NMR (DMSO-d,): § 0.93 (s, 3H), 1.19 (m, 1H), 1.50 (m, 3H), 1.85-2.45 (m, 6H),
3.66 (m, 2H), 3.95 (m, 1H), 4.31 (m, 2H), 6.83 (m, 4H).

EXAMPLE 57: 2-[1-(2,3-Dihydrobenzof1,4]dioxin-2-ylmethyl)-3-
methylpiperidin-3-yljpropan-2-ol
16 To a solution of 1-(2,3-dihydrobenzo{1,4}dioxin-2-ylmethyl)-3-methylpiperidine-3-
carboxylic acid ethyl ester (1.13 g, 3.53 mmol) in dry THF (50 ml) under nitrogen at 0 °C a
solution of methyl magnesium chloride in THF (3.53 ml, 3.0 M) was added dropwise. The
résulting solution was refluxed for 2.5 h. Water was then slowly added under cooling and
the product was extracted with DCM and purified by column chromatography
20 (DCM/MeOH, 95:5) to give the title compound.
"H NMR (DMSO-dy): 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-yimethyl)-3-(1-methoxy-1-
methylethyl)-3-methylpiperidine
25 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.



(5.35 g, 27.45 mmol). The reaction mixture was stirred at RT for 24 h. Water was added, the reaction
mixture was extracted with EtOAc (3 x 10 m1). The combined organic phases were 15dried over
Na2S04, filtered and the filtrate was evaporated to give 3-(2-tert-butoxy-

ethoxymethy MR %/4183¥robenzo[1,4]dioxin-2-yImethyl)-3-ethylpiperidine? THEXIHE e rmediate
(0.20 g, 0.50 mmol) in dry THF (2 ml) was then added to a suspension of LiA1l-14 (0.19 g, 5.00 mmol)
in dry TI-IF (4 ml). The reaction mixture was refluxed fez 1.5 h. Water was slowly added and the
reaction mixture was extracted with EtOAc (3 x 10 m1). 20 The combined organic phases were dried

column chromatograp IRHSHAHE SoB0y o o P LA €0 G a8 (. 117,
1.23 (or. s, 21¢3)3)34.6m () 1 A28 18R HH )L 883280 41, 4H), 3.28 (m, 2H), 3.38 (m, 2H), 3.47 (m,
2H), 195 (m, 1H), 254.27 (m, 2H), 4.46 (m, 1H), 6.81 (m, 4H). EXAMPLE 69: 3-Allyloxy e(

eyl BT FURN BReng S Pl e bl

methoxymethyl rdataoipifein@mding was repeated except that ally! bromide was used instead of methyl
iodide. 11-1 NMR (CDC13): 60.95 (s %H@l( 12 (m, 111), 1.42 (m, 1H), 1,55 (m, 3H),

2,05- 2.65(m, 7H), TPRFIIEHOLLd)dbsopRazl). AAdoxins 2reasdanabierife (24 £ 801 H), 55.25

(d, 1H), 5.90 (m_xrfug)arﬁi&’g’o%pl ﬁdine—?—éﬁ‘%gﬁ% Zgld methyl ester (2.14 g, 11.0 mmol) in DMF (5
3-Ally1-1-(2,3-dihydrobenzoll,4jdioxin-2-ylmethyl)-piperidine3-earboxylic acid ethyl ester The

procedure desohibees addeé tertind@engitlydtopon b FeRiioximiatyp s yhjrod at RT for 5 h. The

ethylpiperidine-3-carbaoxylic aci r r Halbyhramide secl
instead of metﬁz}fz (I%(l)o |é%{¥turé%}%?él%%ﬁ é{l?\l/l‘é\ég&ﬁg)ﬁ %@1&9 %‘ﬁ(}ég%{)ﬁ%aﬁig% (m, 112‘3{)@?3‘;.!7()9:1;E (dd, 1H),

3.96 (m, 2H), DOM(m gidd )@, 26l {md@ns D34t 02§ - 818 Ri()- My x6pT8-iding B-LRrboxyEX AMPLE
T s A e bl G0 S eI, R T i P
and methyl iodide (0.08 ml, 1.25 mmol) in acetone (20 ml) was irradiated in the microwave
reactor at 56 °C for 90 min. Water was added and the reaction mixture extracted with
EtOAc (3 x 5 ml). The combined organic phases were dried over Na,SO,, filtered and the
filtrate was evaporated to give 1-(2,3-dihydrobenzo[1,4]dioxine-2-carbonyl)-3-methyl-4-
15  oxopiperidine-3-carboxylic acid methyl ester, which was finally reduced with LiAlH, in
THEF to afford the title compound.
'"H NMR (DMSO-dy): 6 0.88 (s, 3H), 1.06 (m, 1H), 1.15-3.80 (m, 11H), 3.95 (m,
1H), 4.32 (m, 2H), 4.42 (m, 1H), 6.84 (m, 4H).

EXAMPLE 60: Acetic acid 1-(2,3dihydrobenzo[1,4]}dioxin-2-yimethyl)-3-
20  methylpiperidin-3-yimethy! ester
To a solution of [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-
ylJmethanol (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
25  organic phases were dried over Na,SO,, filtered and the filtrate was evaporated to give the
title compound.
'H NMR (DMSO-dy): & 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).



carboxylic acid ethyl ester using the procedure described for [142,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-yljmethanol. 11-INMR

(DMSO-d6): %ﬂl)z%-%lg&g (. 2H), 1.51 (m, 2H), 2.01-2.45 (m, 7H), 3.26 (mg’m%%%@ﬁ H), 4.29 (in,

2H), 4.41 (m, fs, 1H), 5.02 (d, 111), 5.81 (in, 1H), 206.81 (in, 4H 72:
3-Allyt-1-(2,3-dihydrobenzolL4ldioxin-2-ylmethyl)-3- methoxymethylpiperidine Prepared from
[3-allyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyp-pip&ridin-3- yllincthanol using the procedure
described for 1-(2,3-dihydrobenzo[1,41dioxin-2-ylmethyl)- 253 -methoxymethy1-3-m ethylpiperid ine

'11 NMR (DMSO-déyds ket 2% vidbhae A876m0 40 91,3 db Ry iPodidoft A didkist), 3.30 (M, 1I-1),
3,95 (m, 1H), 4.27 (m, 2H), 5.00 (br d, 1H), 5.02 (m, 1H), 5.79 (m, 11-1), 6.81 (m, 4H). WO 2009(013

90PCT/F1200810809beBaiethyipiper@inEBA3n@thyll dstex 2, 3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
ethoxymethylpiperid,Fe The procedure des ribe)j/f o . i o
1-(2,3-dihydrobenzo f,ﬂf&%%%% - %@yﬁ%ﬁﬁg%o 1§l?h‘§/’i’-%-%%’éfﬁ§ihﬁ8e3riﬁﬁ@ﬁ%ﬁ%‘%&a”‘ted except
that ethyl iodigBmeBansed Isieac Safmuthy DaNtel0 mi) 'k NMRVE BEE3 m8HadG tfoak), 1.18-1.77

(. SH). 1.90-2.5 m 0. 324 (1 LD, 342,240 .03 00 210, R UMt G820, 508

1-(2,3-Dihydrqhgnzald ghsiaxin: 3-Mmatm it whastde i Bofiugraethanymetbybvipeadine A
mixture of methanesulfonic acid 1-(2,3-dihydrobenzo[1,4]clioxin-2-ylmethyl)-3- ,
methylpiperidie3nypbesss wsredESsvEr Do thiddpredrndhedibmig) s EYARIsIEIn 8161 e mI) was
irradiated in amr@écgg gn\{gl&eactor at 150C for 10 mm. Water was added and the reaction mixture was
extracted with DCM (2 x 20 ml). The combined organic phases were 15dried over Na2S04, filtered
and the filtrate was SapUREIME Qide:thé SdcSMpObTd] Whieh Wk pafiied By)cdilirh32 (m,

chromatography. ( M ,-90:10). in R -dG): .89 (m, 3H), 1.10 (m, 1H), 1.25-1.60
(m, 4H),?01%0?(%1%%??&%98#}1%&)3%@ %n“: éﬁ%ﬂé%g%)l in, 3H). 4.28 (m, 2H), 6.81 (m, 4H).
EXAMPLE 75: 241-(2,3-Dihydrobenzo[1,4)dioxin-2-ylinethyl)-3-

20methylpiperidin-3EXASHRIE gathbfibp-Dilydaphesadibd] dioxin-2-yimethyl)-3-ethylpiperidin-
[1-(2,3-dihydrgpqpxz‘g 4})cgzioxin-2-y|methyl)-3-methylpiperidin-3- ylimethanol using the procedure
described above for ff( ,3-dihydrobenzo[1,4]dioxin-2-
yimethyl)-3-ethylpip&rigiagtgbenatingty]ttharmsicdure desptii (GDCIR}-Elodeen®H)41diDgifm, 114),

140 (m, 11). 160,00 24 2SS ARA ARt Ko (4o e (il 326 O

1H), 3.39 (dd, T
15 ylmethyl)-3-ethyl-piperidine-3-carboxylic acid ethyl ester was used instead of 1-(2,3-

dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidine-3-carboxylic acid ethyl ester.
"H NMR (DMSO-d,): 8 0.74 (t, 3H), 1.10 (m, 1H), 1.23-1.50 (m, 6H), 2.01-2.32 (m,
5H), 3.27 (m, 2H), 3.95 (m, 1H), 4.28 (m, 3H), 6.83 (m, 4H).

EXAMPLE 63: 1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethyl-3-
20  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-
25  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-2Z-ylmethyl})-3-
methoxymethoxymethyl-3-methylpiperidine
To a solution of [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methyl-piperidin-3-



1H), 3.52 (m, 211), 3.70 (m, 2H), 4.29 (m, 2H), 6.83 (m, 4H). EXAMPLE 76:
[1-(2,3-Dihydrobenzol[1,4]dioicin-2-ylmethyl)piperidin-3- yllacetic acid ethyl ester WO
2009/013390PCT/F12008/000090 68 To a mixture of

2- bromometh}"i 0P cﬁ?lllWPobenzo[l 4]dioxine (1.34 g, 5.84 mmol), piperidin CglFPOO%?l%%led ethyl ester
(2.0 g, 5.84 mmol) in acetonitrile (25 ml) was added K2CO3 (0.81 g, 5.84 mmol) and K1 (0.97 g, 5.84
mmol) The reaction mixture was irradiated under micré4vaves at 82C for 8 h. Water (100 ml) was then
added. The reaction mixture 5 was extracted with DCM (3 x 50 ml). The combined organic phases

were dried (Na2S0Q, filt the il a0, {0, giv was
purified by cotimh 9hror‘; tog dr?h?/ (’Bxgﬁﬁ)eﬁﬁg%?l 95: gﬁ%)%%hﬁgﬁ%{g@gﬁﬁgﬁgﬁqgm 1.16

(t, 3H), 1.18-1489 émoﬁim)etnyaﬁealgneﬂm BH)] 2152 The, 1264)icd. #Oxfnre 2443, sm%i(ddmﬁby W04 (q, 2H),

4.29 (m, 2H), 6.81 (m, 4H). 10EXAMPLE 77: 241- ihyd 1methyl)piperidin-3-
yll ethanol Weier 8(gs ﬂ%‘iicﬁ?%fhl_ ‘Zﬂd" i%‘a“%’i%mlaﬁﬁa. r@ IE@ ve“(asmg 5&
[1(2,3- dihydro%?%&ﬁ& Bifhlekiondine drvhnesby Bnipeyiditeyliacriic anidety eﬁp&%@d@d@&@ firnol) in

dry THE (2 ml) reaction mixture was refiuxed for 1.5 h. Water was slowly 15 added and the
reaction rhixtuiéssesegiiadied with EtOAc (3 x 20 ml). The combined organic phases were dried

(Na2S04), filtered a I N e [ [ t wagpyrified by
column chromatogra ﬁ%@o@%ﬁﬁne&% 9}&9 b V\ﬁ% (%%/Issf%%d%)pqSy(?Sgg(%G?H) ipﬂ“z 03 (m,

8H), 2.52 (m, ahl)za)mwsm@rﬁmzHM)M@&ZZ@QSI@M@@J@ 4.28 @, 23Dy 468 HaH).
20EXAMPLE %% ]gn |hydrobenzoRAcI|oxm -2-ylmethyl)-3-(2- methoxyethyl)piperidine A
solution of 2-[ é dihydrobenzo[1,41dioxin-2-ylmethyl)piperidin-3-yliethanol (0.1 g, 0.36 inntol) in
THF (5 ml) was added NaFI (79.0 mg, 1.79 mmol), which was previously washed with heptane. The
reaction mixture wasESANIPRES CLTb-(hdhdwarpberioH didpwinc2admetyy3a solution of

iodomethane 4 ml..0.5 nJHF (I ml). Stirring was continued for 1 h. Water was slowly
added a?% theg%rh &.8?{“}%&% n}g:/%% ‘extracted with DCM (3 x 20 ml). The combined organic phases

were dried (Na2SO4Thfiltereedarckitserfitdferdd$ -3 pbhatzdbengiibAldeotite Lytmstudd 3 which was

purified by methylpiperidin-3-yl}propan-2-ol was repeated except that 1-(2,3-dihydrobenzo[1,4]dioxin~

2-ylmethyl)-B-ethylpipen'dine—3-carboxy1ic acid ethyl ester was used as starting material

and only one instead of three equivalents of methyl magnesium bromide was used.

15 '"H NMR (DMSO-d,): 6 0.65 (t, 3H), 0.96 (m, 1H), 1.10-1.80 (m, SH), 2.05 (m, 3H),
2.11 (s, 3H), 2.53 (m, 1H), 2.66 (m, 1H), 3.15 (dd, 1H), 3.93 (m, 1H), 4.34 (m, 1H), 4.34

(m, 1H), 6.82 (m, 4H).

EXAMPLE 66: 1-]1-(2,3-Dihydrobenzo[1,4]dioxin-2-yimethyl)-3-
ethylpiperidin-3-yljethanol
20 To a suspension of LiAIH, (0.10 g, 2.58 mmol) in dry THF (4 ml), was added 1-[1-
(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethy!)-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
25  product, which was purified by column chromatography (EtOAc/heptane, 50:50).
'"H NMR (CDCl,): & 0.80 (t, 3H), 1.16 (m, 4H), 1.18-1.90 (m, 5SH), 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)-



WO 2009/013390PCT/F12008/000090 69 column chromatography (DCM1MeOH, 90:10). NMR
(DMSO-d6): 50.84 (m, 111), 1.32-2.13 (m, 9H), 2.74-2.83 (m, 2H), 3.19 (s, 3H), 3.32 (m, 31-1), 3.94
(dd. 1H), 4.29 (m, 2H), 6.83 (m, 4H). EXAMPLE 79:
1-(2,3-DihydrBiEH28113#3%ioxin-2-yimethy1)piperidine-3- 5 carboxylic acid SHIdE ** % E% mixture of
2-brornomethy1-2,3-dihydrobenzo[1,4]dioxine (0.2 g, 0.87 nunol) and piperidine-3-carboxylic acid
amide (0.13 g, 1.05 nunol) in acetonitrile (20 ml) wasggdded &CO, (0.60 g, 4.36 mmol) and KJ (0.72 g,
4.36 mmol). The reaction mixture was refluxed for 2 h. Water (100 ml) was then added. The reaction
mixture was extracted with, 10EtOAc (3 x 5 m1). The combined organic phases were dried (Na2804),
filtered and thes SR ?Wégig%aporated to give the title compound, which was purified by column
chromatography (Etppchasietane 460 for IH2NMRiEBMIBAZ61B)]6ib46-1-BehéthyBid)ethBeE2.40 (m,
3H), 2.50-2.80(m, 4H), 3.94 (m, 1H), 4.30 (in, 2H), 6.83 (m, 4H£’, 7.3% (s, ZHg. SEXAMPLE 80:
1-(2,3-DihydratsérorahvRiRridng fatrRasise sureRt Sk alyd Areude wasiislASRTaE (20 mi) was
added under ¢oaling igd42,3- dihydrobenzo[1,4]dioxin-2-ylmethyl)-piperidine-3-carboxylic acid amide
(2.34 g, 8.46 nunal). The reaction mixture was refluxed for 3 h. Excess of thioérgi chloride was

20evaporated WateHENBIGAN QY d0the tedibué, hEmbiidrd-ias tde ERafimdwith £8:NaoH
d extracted wit M T ined G ph ! iltered and
tho fitrate waS VAR S e o S o e hatograpt

the filtrate was give ound, which was purified by column chromatography
(DCM /MeOH p¥2: i) 4H). LH NMR (DMSO-d6): 6 1.20 (m,
1 H), 1.40-1.70 (m, 5H), 2.50-2.62 (n, 511), 3.98 25(m, 1H), 4.32 (m, 2H), 6.82 (m, 4H). EXAMPLE 81:

C-11-(2,3-Dihydrob HFigxing 2y 1metyhnipasidine fr MinsEViapiRak® & suspension of LIA1HA
(0,62 g. 16.30 mmol) in dry THF (iS%ml)av]vasg%qaed 1- V\;&étyg009/013390M 42008/000090
ethylpiperidin-3-yl-methoxy]ethanol

10 To a solution of [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-3-
yljmethanol (0.40 g, 1.37 mmol) in DCM (1.5 ml) was added 50 % NaOH (6 ml),
tetrabutylammonium hydrogensulfate (0.46 g, 1.37 mmol) and rerz-butyl bromoacetate
(5.35 g, 27.45 mmol). The reaction mixture was stirred at RT for 24 h. Water was added, the
reaction mixture was extracted with EtOAc (3 x 10 ml). The combined organic phases were

15  dried over Na,SOQ,, filtered and the filtrate was evaporated to give 3-(2-tert-butoxy-
ethoxymethyl)-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidine. This crude
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).

20  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 chromato graphy
(EtOAc/heptane, 50:50).

'H NMR (DMSO-d,): § 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),
25  4.27 (m, 2H), 4.46 (m, 1H), 6.81 (m, 4H).

EXAMPLE 69: 3-Allyloxymethyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-yimethyl)-
3-methyl-piperidine
The procedure described above for 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-



70 (2,3-dihydrobenzol[1,4]dioxin-2-ylmethyl)-piperidine-3-carboxylic acid amide (0.45 g, 01.63 mmol) in
dry THF (5 ml). The reaction mixture was heated under microwaves at 66 C for 1 h. Water was slowly

added and the mixt tracted with EtOAc (3 x 20 m1). The combined organi ere dried
SOPTERY R

(Na,S04), filtere iltrate was evaporated to 5 give the desired pro %s purified by
column chromatography (DCM/MeOH, 98:2). 'H NMR (DMSO-d6): 60.84 (m, 1H), 1.401.80 (m,
7H), 2.01 (m, 1H), 2.33 (m, 2H), 2.70-2.90 (m, 3H), 3.8® (br. s, IH), 3.94 (m, 1H), 4.28 (m, 2H), 6.83
(m, 4H). EXAMPLE 82: 1-(2,3-Dihydrobenzol11,41dioxin-2-ylmethyl)piperidin-3-ol 10A mixture of

n AMPLE 8 enz Ipericin |
2-bromomet e%,%%;%ﬂfgﬁ%@}ﬂ%ﬁ{;éﬁ&#%&@@v@s%@pgm%@é(&m%tm@ﬁrwmnﬁfeués%d9§§egam)

and K2CO3 (6. mol) in 30 ml) was heated under microwaves at 153 C for 120 min to
give the crudedfitheettoriniodided after the usual work-up. The product was purified by column

chromatography (D -2): D -dg); 6 1.04 H) 43 11; Ad (m, 1H),
1.59 (m, 1H), 151.68%@@@2@%@.%@&6 %ﬂng%]j)g gfhél(%r.{gylt’ﬁ: @Bﬁg(éngj({ﬁjf%‘z%é(%n, 2H), 4.61
(m, 1H), 6.82 tao4ht).7H), EXAMPLEBSET), 4.00 (m, 1H), 4.31 (m, 1H), 4.35 (m, 1H), 5.14 (d, 1H),
2-(2,3-Dihydrobenzo[1,41dioxin-2-ylmethy0-1,2,3,4-tetrahydroisoquinoline-8-carboxylic acid methyl
ester To & mixawre ©@f DthromBimeth i»é;%{émyﬂ%benzo[l,4]dioxine (0.2 g, 0.88 mmol) 20and
1,2,3,4-tetrahydroisoquinoline-8-carboxylic acid methyl ester (0.14 g, 0.88 mmol) in DMF (10 ml) was

added K2CO3 (0.61 gxA¥prwmmd). STA8yeaehsndibyilrsbuvas e thokindeimichylypiparidiad0 'C for
10 min. Water was then added and the mixture extracted with DCM (3 x 5 ml). The combined organic
phases were driedy 'QRI%‘Z‘@@Q!)? TSR the filtrate was evaporated to give the title compound, which

was purified by colurpf.25 LR aeerMRlKRE MMeQH . 8Birlkobenzbl IMYHRRMSHH),6§-2.70-2.90
(m, 6H), 3.62 (s, 2H), 3.89 (s, 3H), 3.92 (m, 11--1), 4.28 (m, 2H), 6.85 (m. 4H), 7.01 (d, 1H), 7.11 (1,
1H), 7.18 (d, Jthylpieandmes -garbpxyhiceeith gl 58aL Bas AfarsiEa- o<sim dial plyl Promideryess

2009/013390R L HELZAQYAAARIPiddide.
"H NMR (DMSO-dy): § 1.13 (¢, 3H), 1.40-2.58 (m, 11H), 3.03 (dd, 1H), 3.96 (m,
2H), 4.04 (m, 1H), 4.26 (m, 2H), 5.03 (m, 2H), 5.62 (m, 1H), 6.78 (m, 4H).

EXAMPLE 71: [3-Ally}-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-
yijmethanol
15 Prepared from 3-allyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-piperidine-3-
carboxylic acid ethyl ester using the procedure described for [1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-ylJmethanol.
'"H NMR (DMSO-d,): 6 1.12-1.30 (m, 2H), 1.51 (m, 2H), 2.01-2.45 (m, 7TH), 3.26
(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),
20  6.81 (m, 4H).

EXAMPLE 72: 3-Allyl-1-(2,3-dihydrobenzo|l,4]dioxin-2-ylmethyl)-3-
methoxymethylpiperidine

Prepared from [3-allyl-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-piperidin-3-
yl]methano! using the procedure described for 1-(2,3-dihydrobenzo(1,4]dioxin-2-ylmethyl)-

25  3-methoxymethyl-3-methylpiperidine.

'H NMR (DMSO-d,): 8 1.15-1.52 (m, 5H), 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).



tetrahydroisoquinolin-8-ylimethanol To a suspension of LiA1H4 (0.20 g, 5.44 mmol) in dry THF (10
ml) was added 2- (2,3-dihydrobenzo-[1,4)dioxin-2-ylmethyl)-1,2,3,4-tetrahydroisoquinoline-8-carboxylic
acid methyl ester (0.18 g, 0.54 nunol). The reaction mixture was heated under microwaves 5 at 80 C
for 10 mm. V\)Xfé?&of@ﬁ%%as slowly added under cooling followed by extr2eHiORWIN EIOAC (3x5
m1). The combined organic phases were dried (Na2S04), filtered and the filtrate was evaporated to
give the title compound, which was purified by columfchromatography (EtOAciheptane, 50:50).

'H NMR (DMSO-d5): 2.70-2.90 (m, 6H), 3.66 (m, 2H), 4.00 (dd, 1H), 4.38 (dd, 1011-0, 4.42 (d, 214),

4.44 (q, 1H), 5.01 (t 42401594 4%t e oZil6. _+EXAMPLE 85:
g dﬂ%&w&%ﬂz% ékﬁ}ﬂi%ﬁ-@h%%& SehdAb ool (b3

(S)-1-((R)-2,3-Dihydrobenzo[1,4)dioxine-2-carhonyl)-3- methylpiperidine-3-carboxylic acid ethyl ester
3-Methylpiperedineydnetrpipipticidioic ethyl ester 15Ethy1-5-chloro-2-cyario-2-methylpentanoate (DE

31 39 301 Al) (10.43 g, 51.2 mma)), P10 d (1.16 g),and ntrated HO (12.5 ml) in absolute
EtOH (125 ml) were *‘?r%f&%ﬁafﬁgg‘ia’albgé%‘éﬁ%@%ﬁxﬁ‘a‘éj‘gﬁﬁfqﬁ%‘%ﬁh %rjérsééeutég??(—?rz h. The cooled
solution was filgtdyAlier eyaneralipnaidhe sebeptatbe sesipudavasylisahiliccddnabs dstendE tOH (125

m1). The solution was cooled with an ice-water bath and trietbylamine (9.8 g, 20 96.8 mmol) was
added. After ERigife mixture was stirred at RT for 16 h under nitrogen atmosphere. The

solvent and triethylamjing seerveperates@sd)thel esidueywasislissoleskinD ey, (.68 @l) and
extracted with 1 M HC1 (3 x 100 m1). After separating the layers, ice (150 %and 5 M NaOH (100 ml)

were added td Hhe3atfueodtlayéd (hidghnadtien Shr4ct8 dnitdih E108 @k B nity 8 EBabined

extracts were Gdglf fij{ﬁéed and 25evaporated 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. tfl NMR (CDC13): 1.09 (s,
3H), 127 (t, 3H), 1.33-1.57 (m, 4H), 2.17 (m, 1H), 2.41 g:, 1H), 2.58 (m, 11-1), 2.92 (m, 11-D, 3.32 (dd,
IH), 4.17 (m, 2H). (@MW%&@@&M’ Suobepzed bl digtipistaetyd-3-methyl-3-(2,2,2-

2009/013390R 120031900090 42 nineriifmditle compound was resolved from the above racemate
accordingg’to the metﬁo ogge;’scrib()jc}2 i%l erg. Lett., 7 (2005) 55.

(S)-I-gR)-2,3-Dihydrébeixtoid of uigkineseltamsanid )-@ Aaihybipnan &Bdieaiboxylipdtid ethyl ester

methylpiperidin-3-ylmethyl ester (0.35 g, 0.98 mmol), K,CO; (0.68 g) and trifluoroethanol
(4 ml) was irradiated in a microwave reactor at 150 °C for 10 min. Water was added and the
reaction mixture was extracted with DCM (2 x 20 ml). The combined organic phases were

15  dried over Na,SO,, 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): § 0.89 (m, 3H), 1.10 (m, 1H), 1.25-1.60 (m, 4H), 2.01-2.50

(m, 4H), 3.39 (m, 1H), 3.48 (m, 2H), 3.80-4.10 (m, 3H), 4.28 (m, 2H), 6.81 (m, 4H).

EXAMPLE 75: 2-[1-(2,3-Dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
20  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,
25  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-ylmethyhpiperidin-3-

yl]acetic acid ethyl ester



5(R)-2,3-Dihydrobenzo[1,4]dioxine-2-carbonyl chloride (6.05 g, 30.5 mmol) in DCM (20 ml) was added
to a stirred mixture of (8) -3-methyl-piperidine-3-carboxylic acid ethyl ester (5.0 g, 29.2 mmol), DIPEA
(5.5 ml, 31. 7 ﬁzM (30 ml), previously cooled down to 5 C. The ggg/w%)tﬁ{h as removed
and stirring contlnued at for 1 h. The reaction mixture was washed twice wit 1 twice with
sat. ag NaHCO3 and twice 10with water and dried with Na2SO4. Solvent was evaporated to give 9.66
g of the title compound. 'H NMR (DMSO-d6): 8 1.6%-1.75 (m, 9H), 1.85-2.15 (m, 1H), 2.75-3.18 (m,
11-1), 3.35-3.78 (m, 2H), 3.95-4.25 (m, 4H), 4.25-4.37 (m, 1H), 5.15-5.50 (m, IH), 6.75-6.95 (m, 411).

15EXAMPLE 86: Lithiy iSindd 3 r-brindriéiydroeaasthddslipxinuinsxmetndl ¢, 5.84 mmol),
3-methyl-piperidine-3-carboxylate

(S)-14(R)-2, 3-Dirydiotenzatetifarsmbvbogsmone-o Hemmabiemaitaisilestb aryivaaadsthy ester
(512 mg, 1. 60@39% Vgt@'gmg fk@ 7”%' 435 mmoNraRcbIHFHRQ SN Qb m)
under’micro for 0

were heated aves at 10 The mixture was filtered and evaporated to
dryness. The nmshe:fumwawaﬂssat\@d%ma Aatay e hiviee théthaBded dTha detiv aouedus: phase

5, 1,055, 160E TR A Ho M 700 P Hoe THE ) AR B et e 060 18 (m, 1H)
2.21-2.30 E(rjnd filrbhed. &7&2&15@1(&&163?35 2mp&1atedG five Uid)tiBeWBrAp03ndnwhid), WatPrdtiZied by 1H),
4.30-4,37 IH, .1=2.4, 11.2 Hz), 6.76-6. EXAMPLE 87:

I(S)-1-1(S)-I- (2@%%&’6’@%{‘1’ e§%Im(‘2e(1b'él] 3- methylpiperidin-3-yl}methanol WO

2009/013390PCT/F10QR{RAPAARTR,): 5 Aanipdlrenf 1.16 (¢, 3H), 1.18-1.59 (m, 3H), 1.80-2.40 (m,
(S)-14(R)-2,3-dihydrobenzo[1, 4]d|oxme -2-carbony1)-3- methylpiperidine-3-carboxylic acid ethyl ester

(27.7 g, 83.1 #ihoB Shtny B (251 k) wHhs 284 dtdé%dd?écﬂq( B) e dHowd- $Hy 5D ml) and

LiA1H4 (10 g, 264 nunol) The reaction mixture was refluxed for 2 h, after which it was cooled to RT

and watepwas addeg st Moprpixtr e-yas, exmsiech brise Wilhdi Sh o ansh e witkr Mal SO4. Solvent
was evaporate% tohgiveI 21.93 g of the title compound.
yllethano

To a suspension of LiAlH, (0.12 g, 3.16 mmol) in dry THF (4 ml) was added [1-
(2,3-dihydrobenzo-[1,4]dioxin-2-ylmethyl)piperidin-3-yljacetic acid ethyl ester 2.0 g (0.62
mmol) in dry THF (2 ml). The reaction mixture was refluxed for 1.5 h. Water was slowly

15  added and the reaction mixture was extracted with EtOAc (3 x 20 ml). The combined
organic phases were dried (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 (DMSO-dy): 6 0.84 (m, 1H), 1.14-2.03 (m, 8H), 2.52 (m, 2H), 2.74-2.87

(m, 2H), 3.42 (m, 2H), 3.94 (dd, 1H), 4.29 (m, 3H), 6.81 (m, 4H).

20 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-yljethanol
(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
25 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



11-1INMR (CDPD): 60.93 (s, 31I), 6 1.14-1.21 (m, 1H), 1.42-1,48 (m, 1H), 1.6]1.69 (m, 2H), 2.22-2.27
(m, 1H), 2.32-2.42 (m, 2H), 2.49-2.60 (m, 3H), 3.40-3.47 (iii, 2H), 3.92-3.97 (m, IF!), 4.23-4.31 (m, 2H),
6.76-6.32 (m%&l}ogpgﬁgg\MPLE 88: 2-{(S)-1-[(S)-1-(2,3-Dihydrobenzo[l,4;gp§i%gs—§éa@methyﬂ-3-
methylpiperidin-3-yrmethoxyl-ethanol A mixture of
[(S)-14(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)merhyll-3- methylpiperidin-3-y1}-methanol (5.12 g, 18.5
mmol), 50% NaOH (125 ml) and tetrabutylamrnoniunfBromide (0.585 g, 1.8 mmol) was stirred at RT
for 15 min and then 15 heated up to 60 C. 2-(2-Bromoethoxy)tetrahydropyran (11.3 g, 54 0 mmol) was

added to the reaction-mixtire a9 M awingedn; stegithe addition the reaction mixture was stirred at
60 C for 5 h. The reaction mixture was cooled down to Rl and brine and water was added. The

reaction mixture wasEXMBIEANHel e §ititol Hnk 33 el fol e AEh Rekbd Hdid: dShbinddsand
washed twice Wwijth.water o) ith,bring »grigd {N22SR4)ane0evaporated to give

. -2 " ; ;
(5)-1-[(S)-1-(2° -Sd%%r%%%%@%Fl?z%g%iékiln%-gl)r%éthw.)%-megmyi-sﬁzz-
(tetra-hydropyran-2-yloxy)ethoxymethyllpiperidine. To remove the THY ﬁ%]r;{)up., this compound was
stirred in water (100 BMMMBIBAS: €3 Dby abeerabs4 dioxime2rebpetiy hpiRerdiRerswashed twice
with toluepe apaq ig)l-)!{ qﬁl ctggixvgftﬁrdghase was adjusted to 11-12 with NaOH. The alkaline phase was
extracted twic& With 1oluene. The combined extracts 25 were washed twice with water and once with
brine and dried (Na2GQ4nidotuefie-wamevapoialstdhpdEidmealiad]digday (6.2 PeSidumobtOAC was
evaporated to give 4.74 g of the crude title co . A-mixture of.the crude. title o nd (4.6 g,
14.3 mmol), E%B%@?@E}%j"éhc e(’?ﬁ-lﬁ-%a%gﬁ{ﬁg@r{?a%%’ 611::{? ?grg):@ g, ﬁ%mr?]trr#gl v(\fénsws%r%ed at 60C for
| hour. The reaglieNnEy® ¥@g, acyesiol RbARd @liveg, fobGrferv Nolins rddeeqredipitaterasy/O
2009/013390PCT/F12008/000090 74 was filtered, évf%sge with EtOAc and dried uprde_r gac um at 80
C. The crude FroeRd {88 B, W?.tgrﬁ}%ﬁ‘\hﬁgsrégﬁ? fi%et f SFRAEDATOERINES GVETS §°0f the
di-p-toluqyl-ftastiaie 384 9fkh. The combined organic phases were dried (Na,80,), filtered and the
{(5)-1-[(5)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-methylpiperidin-3-ylmethoxy}ethanol. This salt
was stirred in Boe (50 HirPareh e GHAl e PRPPING AT R PeES BYieR o 9 (1 M Na0/1)
and stirring Wfaﬁrg%tgg%ggh@t@{)mg@@@; shepphases were separated and the water phase was

tOAC. T

extracted twice with E e organic layers were combined, dried (Na2S04) and evaporated to

give 3.4 g of the purdHitiVBOMPEER,): 8 1.40-1.80 (m, 4H)1 15MRIEDEES)266-88¢48 1)) 1.11-1.18
(m, 1H), 1.39- TS -1 . , TH), 3.27-3.29 (d, 1H), 3.44-3.46 (d,
m 5}%5(%'_‘01%1; 49%05& ﬁ%@é@“gﬁé@ﬂj 09262 ()

1H), 3.51-3.5 '69- 3.72 (m, 2H), '02 (m, 1H), 4.24-4.33 (m, 2H), 6.80-6.88 (m, 4H).
EXAMPLE 89: 2-1(5)-1-I£S)-1- 2,3-Dihg_drobenzof 1,41dioxir1—2-yemethylk3- .
metbylpip@ridin-3-yl $49h St B Pibndrabsnzal fetifioxin-gyimethyhpiperidine-3-

-[(51-1-(2,3-dibygsohgapgell, 4 1clioxin-2-y1)methyli-3-
Thionyl chloride (20 ml) was added under cooling to 1-(2,3-

dihydrobenzol 1,4]dioxin-2-ylmethyl)-piperidine-3-carboxylic acid amide (2.34 g, 8.46
mmol). The reaction mixture was refluxed for 3 h. Excess of thionyl chloride was
20  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,30,), filtered and the filtrate was evaporated to give the title compound, which was
purified by column chromatography (DCM /MeOH, 90:10).
'H NMR (DMSO-d,): 8 1.20 (m, 1 H), 1.40-1.70 (m, 5H), 2.50-2.62 (m, 5H), 3.98
25 (m, 1H), 4.32 (m, 2H), 6.82 (m, 4H).

EXAMPLE 81: C-[1-(2,3-Dihydrobenzo[1,4]dioxin-2-yimethyl)piperidin-3-
yljmethylamine

To a suspension of LiAlH, (0.62 g, 16.30 mmol) in dry THF (15 ml) was added 1-



15methylpiperidin-3-ylmethoxy}-ethanol (3.1 g, 9.6 mmol) and acetone (30 ml) was heated to 50C and
D-tartaric acid (1.45 g, 9.7 mmol) was added in small portions at 50C. The reaction mixture was
refluxed for 1 ich it was cooled down to RT and the solvent was ( e residue
was dried und&epf%%%}éj\{%%q 40C to give 4.17 g of the title salt. 'H NMR (CD%&]?:% :@é&&“@ 3H),
1.20-1.32 (m, 1H), 1.52-1.62 (m, 1H), 1.68-1,78 20 (m. 1H), 1.82-1.94 (rn, 1H), 2.35-2.60 (m, 2H),
2.78-2.83 (m, 1H), 2.90-3.31 (m, 4H), 3.56- 3.59 (m, 3M), 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 (in, 4H). EXAMPLE 90:

(5)'1'1(5)'1‘(%2?3QMF@Q&%ﬁ%ﬁﬂ@iﬂﬂﬂﬂrﬁ%@t@%bﬁd@eﬁ—carboxylic acid amide (0.45 g,
methoxyethoxymethyl)-3-methylpiperidine 25Prepared from {(5)-1-[(5)-1-(2,3-ciihydrobenzo
[1,41dioxin-2-9érdempo) 3 dnethilip(SerbintBey sachatnainbira sviag hetcdrorddaunictavprepdirafion of
142,3- dihydr zq[1,4ldioxin-2-yl thxym 3 ipefidi G -
bromo-2-metr?§%%éh§€%%§ %g%eé(?gz ea(%jk%gr%%thyl iold?dggé)\%é@ %@¥9%§§é%%§é1%§0%%00090
75 'H NMR (C@6:b8)eB0ga6i (piBkty @98 dri7s (Fa,Sb1), 2102 80 (he, HH)3:38-S @b (atrdlbl), 3.36 (s,

3H), 3.56 (m, 3H), 3.98 (dd, 1E1), 4.24.(m, 1H), 4,35, (m, 1H), 6.83 (m, 4H). E 91:

(S)_-1-[(3)-1-(2%?-%)%%?8%?5‘6%41%%&%%‘3%%&%@8 S ¥§9m"‘n cBoffiotidbhy (DRI

Smethy1-3-(2 gg2yrifluoroethoxymethyppipericline Prepared from

{(S)-l-[(S)—l-(Z,3-c|i%obenz%4ldioxin- ¥Ometh Ii/—B- meth Ipi%Jeridin-3-y1 methanol as described
=tri

for 1-(2,3-dihydrobenZd[MAdi S%-%Jh?e@%)(@zr}%h 148:(289 G0t PoRHHBey HetHybhiBeridine. 'H

NMR (CDC13)1§ 0.96-6So@Hh), 3t a0 AL, fe23(on dd:- Lo, 3H), 280&0w, 1H), 2.40 (d,
11-1), 2.52 (m, 3H), 3.45 (dd, 1H),'3.53 (t, 11-1), 3.81 (g, 2H), 3.98 (m, 1H), 4.30 (m, 2H), 6.83 (m,

4H). EXAMPLE 92; Methanesulfonic acid . . e
(S)-1-1(S)-1-(2,3-dinG ORI Bt didr eyt her e B-A dinyinstodrms frsbninesitipebtdr A mixture of
3-{(R) - #%-RS) -1 -(A3ndthrdrobenzatlolsiofin; 2-ybyedsipipeatindnd Byipheosk(hasly, 3.79
mmol) and triethylamine (212 pi, 0.585¢g. 5.78 mmol) in DCM was ]

piperidin-3-ol (1.0 g, 9.88 mmol) and K,CO;, (6.8 g, 49.43 mmol) in DMF (30 ml) was

heated under microwaves at 153 °C for 120 min to give the crude title compound after the

usual work-up. The product was purified by column chromatography (DCM/MeOH, 98:2).

'"H NMR (DMSO-dy): 6 1.04 (m, 1H), 1.38 (m, 1H), 1.41 (m, 1H), 1.59 (m, 1H),
15 1.60-2.10 (m, 3H), 2.40-2.90 (m, 3H), 3.45 (br. s, 1H), 3.93 (m, 1H), 4.29 (m, 2H), 4.61 (m,

1H), 6.82 (m, 4H).

EXAMPLE 83: 2-(2,3-Dihydrobenzo[1,4]dioxin-2-yimethyl)-1,2,3,4-tetrahydro-
isoquinoline-8-carboxylic acid methyl ester
To a mixture of 2-bromomethyl-2,3-dihydrobenzo{1,4]dioxine (0.2 g, 0.88 mmol})
20 and 1,2,3,4-tetrahydroisoquinoline-8-carboxylic acid methyl ester (0.14 g, 0.88 mmol) in
DMEF (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
25  chromatography (DCM/MeOH, 95:5).
"H NMR (DMSO-dy): 6 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-



cooled to 0 C and methanesulfonyl chloride (448 pi, 0.66 g, 5.78 mmol) in DCM (1 ml) was added. The
mixture was stirred at RT for 2 h. The reaction mixture was quenched with water and washed two
times with sat. aqg NaHCO3. The organic phase was dried (Na2S04) and evaparated to dryness to
give 1.048 g &’ﬂ?@?%%?g%pound. 20'H NMR (CDC13): 5 1.02 (s, 3H), 1181 B3P’ 1 45.1.74
(in, 3H), 2.03-2.40 (in, 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-{(S)-1-[(S)-1-(2,3-difiydrobetuo11,4]dioxin-2-
yDmethy11-3-methylpiperidin-3-ylmethyll ester A mixture of methanesulfonic acid (S)-1 -KS) -

1-(2,3-dihydrqlgﬁj%9@nﬁlq ¢ éﬁh-%ﬁyl M&iHd-3-methylpiperidin-3-ylmethyl ester (927 mg, 2.61
mmol), thioacetic acid (373 399 mg, 5.24 mmol) and K2CO3 (721 mg, 5.22 mmol) in DMF (35 ml)
was heated at 95 C Toral@dpemsiermidifdRv4e & apdf4teune dp fresEHE § o mdawas pdtie 2nd washed

two times with, sat HCO organi ith brine;.dried 4) and WO
2009/013390@@%@%@&%&%@2&%@@% Yé,%%ﬁ)gs%%%g‘ ?g‘ég%’gz{lmr%%% %hce%?e% 32%2 mpound.
'FINMR (CDC43): 3881 dsieBid)] & gl 8-3428r(iol). T}, rta8beb. dbxfore 1y, HeBEd Lugie mic2tWared1-2.64
(m, 9H), 2.93-3.10 (m, 2H ?3,.93-4.02 m, 11-1), 4.18-4. , 2H), 6.78- 6.90 (m, SEXAMPLE 94:
2-1(S)-1-[?S)-it- é}é) 3 )fﬂy dﬁgh%ﬁeﬁé&&i\_'\g%%m tﬁ%ﬁgg?mger cooling gﬂ?owgg’by extraction
methylpiperidig;@-woaiyd-sultanyiathanmibey Medkd phad) was addedgNafHI@ddmgd h88 inmol)

and the suspension was added to an oven dried thioacetic acid i

S-{(3)-1-[(3)- 1l ae iy arepemis| fomatie ks Ble e vhickyasiperBisd- BN AR I} ester (141 mg,

0.42 mind) ung{ggﬁ%g{ggg&}%ﬂmggmg&érg@m'xture was stirred at RT for 1 h. 2-Chloroethanol (59
) )

iii, 71 mg, 0.88 mmol)in dry DMF (2 ml) was added and the reaction mixture was stirred at RT for 30

min. The mixture wasldMBJARME AN At R 28Hed Gl drhe snvithisat.08d ddaHB I3 8risle.combined
organic phas re drie 4),.apnd o r rQduc rified by
R A 9z @NCYPROIAIL 10 AVNgee KR £rvE PIRSucties by

flash chromatography using’a gradiént of heptane and EtOAe as cluent to 15give 17 mg of the title
compound. (d, 1H).
EXAMPLE 85: (8)-1-((R)-2,3-Dihydrobenzo[l,4]dioxine-2-carbonyl)-3-
methylpiperidine-3-carboxylic acid ethyl ester
3-Methylpiperidine-3-carboxylic acid ethyl ester

15 Ethyl-5-chloro-2-cyano-2-methylpentanoate (DE 31 39 301 A1) (10.43 g, 51.2
mmol), PtO, hydrate (1.16 g) and concentrated HCI (12.5 ml) in absolute EtOH (125 ml)
were stirred and heated at 40 °C under hydrogen at normal pressure for 2 h. The cooled
solution was filtered. After evaporation of the solvent, the residue was dissolved in absolute
EtOH (125 ml). The solution was cooled with an ice-water bath and triethylamine (9.8 g,

20  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

25  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, ZH).
($)-3-methyl-piperidine-3-carboxylic acid ethyl ester



'H NMR (CDC13): 6 0.96 (s, 311), 1.19-1.29 (m, 2H), 1.41-1.51 (m, 1H), 1.53-1.65 (m, 2H), 2.02-2.11
(in, 1H), 2.15-2.25 (m, 1H), 2.48-2.82 (m, 8H), 3.67-3.80 (m, 2H), 3.95- 4.02 (m, 1H), 4.27-4.34 (m,

21-1), 6'79'6'%(5999‘}(5'3390 EXAMPLE 95 ~ PCT/FI2008/000090
1(S)-1-[(S)-1-(2,3-Dihydrobenzol[1,4)dioxin-2-yl)nethyll-3- 20methylpiperidin-3-ylmethoxylacetic acid
ten-butyl ester To a stirred solution of [(S)-1-[(5)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
methylpiperidin-3-yl}methanol (0.516 g, 1.8 mmol) in totuene (4 ml) was added tetrabutylammonium
bromide (0.12 g) and 50 % NaOH (4 m1). The mixture was stirred at RT for 15 mm and bromoacetic

acid tert-butyl ester (Pr3ig) WispadeledaAftebNighrais BosbirgatRdtosuitiht heaceaation was
quenched by addition of brine (15 ml) and the aqueous phase extracted twice with toluene. The

combined orgasreTHasE AR recBixtfde with 1 M HO solution arid the acidic water phase was
basified by additi tracti ' i f the d
asified by addi Iom%@gﬁ)é%&mgmm@&g@g&ymm&ww&@m@%@%ﬁ@ﬁ,g_@mpoun

(0.48 g) as an oil. 3390PCT/F120081000090 77 d6): 8 0.91 (s, 3H),
1.05-1.11 (m, HaypéxdBid acBithyl4stdr52 (d, 2H), 2.14 (d, IH), 2.30 (d, 2H), 2.45-2.54 (m, 4H), 3.31

(dd, 2H), 3.90-3.99 (in,. 31-1),.4.25- 4.3 H), 6.79-6.86 411). MPLE 96: ium
|(S)-1-[(S)§1-(2,3-dih;&§}%o3e‘]#z‘%3{f% |8%rﬁ]’1§2§d32‘/%’%)hheet‘hzyﬁ- ) ﬁ%ﬁfﬁj%)?i%ﬁﬁ)§3%’/%§ﬁ%fﬁré‘>?§é’éé?§t%g To
a solution of {(S)r Il $ad ARt dihyclinbe naalisélsioxjb-2ngliyiephyctdane-3-carboxylic acid ethyl
methylpiperidin-3-y|methoxy;racetic acid tert-butyl ester (0.92 g, 2.11 inmoal) in DCM (10 ml) was added
trifluoroacetic S8 (26 & 28 TR R TER S stk d & er%%g‘ﬂg\éffép Wﬁd’fﬁ"w& 2588 ated to

dryness. Watejjassddedindbsotasiddm and e salatian was.bQsnadecasrbpadditipReof ag NaOH.
The alkaline water phase was extracted several times with DCM and the combined organic layers

were dried witFeReHPB OBERE Baphesttvise vattideYedfdlienirssittuiaied WRHEEARALISR the title

compoung (0.43,0)a3.2 Whike &Pligkn Na,§ON MMM&Q'@%&%%%@@)@&Q&&Q%&@, 1H),
1.36-1.41 (m, IH), 1,52 (in, 2H), 2.20 (s> 2H), 2.36 (s, 2H), 2.48 (m, 3H), 3.18 (d, 1H), 3.31 (d, 11-1),

3.54 (dd, 2H), ®85AB@Ed, 1H), 4.25-4.31 (m, 2H), 6.82-6.84 (m, 4H).  EXAMPLE 97;

2-1(S)-1-(0)-7-Fluorq-}%ﬁﬁé?gﬁfg@@pg@l%ﬁ]ﬁg_ﬁig?ﬁﬂﬂéﬁ?;ﬁl)géﬂgt Igiﬁirgj.jﬂ-gjygt@?tl%%(’)/letharool

(S)-Benzy1-3-methylpiperi carboxylic acid ethyl estér (S)-3-Iviethylpiperidine-3-carboxylic acid
ethyl ester (1.3636;3678 (@), Bediz¢1220 wh iy .38y 1HnHhob; 162 GO 3H). 27 §688 @mmol) and
ICI (0.056 g) were stirred and heated in DMF (50 ml) for 2.5 h. The cooled solution was poured into
water and extr%(iibed with Et0OAc (3 x 50 m1). 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
compourié as a yelloR¥ANFLE 86: Lithium (5)-1-[(5)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yDmethyl]-

3-methyl-piperidine-3-carboxylate
(S)-1-((R)-2,3-Dihydrobenzo[ 1 ,4]dioxine-2-carbonyl)-3-methylpiperidine-3-
carboxylic acid ethyl ester (512 mg, 1.60 mmol), 1 M lithium hydroxide (4.81 ml, 4.81
mmol) and THF:H,O solution (9:1) (5ml) were heated under microwaves at 100 °C for 26 h.
20 The mixture was filtered and evaporated to dryness. The residue was dissolved in water and
washed twice with EtOAc and the aqueous phase was evaporated to dryness to give 353 mg
of the title compound.
'H NMR (DMSO-dy): 6 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),
25  2.60-2.69 (m, 1H), 3.96-4.03 (m, 1H), 4.18-4.26 (m, 1H), 4.30-4.37 (dd, 1H,J=2.4,11.2
Hz), 6.76-6.86 (m, 4H).

EXAMPLE 87: {($)-1-[(S)-1-(2,3-Dihydrobenzo[1,4]disxin-2-y)methyl]-3-

methylpiperidin-3-yl}methanol



25'H NMR (CDC13): 61.12 (s, 3H), 1.23 (t, 31-1, 3= 7 Hz), 1.15-2.15 (m, 6 H), 2.60 (m, 1H), 2.98 (m,
1H), 3.40 (d, JAB= 13.5 Hz, 1H), 3.53 (d, AH= 13.5 Hz, IH), 4.15 (def q, J = 7 Hz, 2H), 7.20-7.40 (m,
511). (S)-(1-Benzyl-3-methylpiperidin-3-yOmethanol WO 2009/013390P dd (alg 90 78

(S)-1 -Benzylwé)ir%l)g%(g}f’ﬁi%)eridine-3-carboxylic acid ethyl ester (1.64 g, 63%%:@[% ?r& §r§);] I(?IF (20 ml)
was slowly added to a stirred suspension of LiA1H4 (0.71 g, 18.8 mmol) in dry THF (20 ml) under
nitrogen atmosphere. After the addition the mixture wés refiuxed for 1.5 It The solution was cooled with
an ice bath, stirred vigorously and 2.5 M NaOH was 5added carefully drop by drop until no reaction

occurred and a whit B{&Q{,@g%ﬁyyﬂs{mgdd{ﬁ%@@é\ﬁ%@[{l\gﬁgﬁﬁ@.@t@gf&ﬂ@m§_Solid washed with
|

EtOAc (2 x 20 ml). The combined organic phases were dried, filtered and evaporated to dryness to

give 1.29 g ofitiehglicipeniprodiwet e plinhind phwidester H2RINR (ED o) 8od7HHE (B8) mi)pgep 15 (m,
614), 2.78 (m, 2H), 3.45 (s, 03:06.10(d, JAB= 1)..3. o= 1-1..5,05 (brs,
1H), 7.23-7.46%%‘,{@57—6.C &i@e@y’ﬁ‘é‘ﬁ% #ﬁ%ﬁ%&%ﬁ%i@%ﬁ%&%gy et §>§%% h;/ﬂiiligiperidine
(S)-(1-Benzykwdomatyipipericin r3fidxeetbanal (fa9vid. & mamotodnttecrrBbudykatenvorsiadddiomide
(0.19 g, 0.59 mmol) were stirred in 50 % NaQ é‘dﬁ? mI%nfé)r 15 mll\rsb %h%{yvixé)u[e was then heated to 60
C and 2-(2-broRfoBIE%S Nk SRS AR TMERAG 29 IO WS Zr50my 2GR h) from a
dropping fun@aﬁggmy\g§ga@_@pgmff}y@q¢f@rcgnl;baﬁ&g C. Water (40 ml) and brine (20 ml) were
added to the cooled mixture, which was extracted with toluene (3 x 50 m1). The combined extracts

were washed twice WithWBEF B Ad: Hite > Hitebddl 4rid?dviap diatel 16-4id Eolgibr wdd crude

product mixture, iC 1] taflash¢hr _ Sdiga, HytipnovithiheptanslEtOAC
(80:20) ZOgavlié(Sﬂgi’gE %ﬁﬁ%?éﬁﬁﬁb@ﬁg 252: g%ﬁ&? Jgﬁx - éHﬁ EIQMR CDC13) :@%PQSF%Z, 311),
1.16 (M, 1H), 195302 HI3HP334 -6 2thh, B 68768 94)(m, 2H), 4.66 (m, 1H), 7.20-7.36 (m,

5H). The '3C NMR spectrum showed several sienals duplicated (mixture of THE' diastereomers).
(S)-3-Mefhy1-3-i2-(tgialpREa D 2 WP REBIMIRIRATIIAR 1 4] dioxin-2-yhmethyl]-3-
25(S)-1-Benzy1-3-methyl-342-(tetrahydropyran-2-yloxy)ethoxymethyllpiperidine
methylpiperidin-3-yimethoxy}-ethanol
A mixture of {(S)-1-[($)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]-3-
methylpiperidin-?&—yl}-methanol (5.12 g, 18.5 mmol), 50 % NaOH (125 ml) and
tetrabutylammonium bromide (0.585 g, 1.8 mmol) was stirred at RT for 15 min and then
15  heated up to 60 °C. 2-(2-Bromoethoxy)tetrahydropyran (11.3 g, 54.0 mmol) was added to
the reaction mixture at 60 °C during 2 h. After the addition the reaction mixture was stirred
at 60 °C for 5 h. The reaction mixture was cooled down to RT and brine and water was
added. The reaction mixture was extracted three times with toluene. The toluene phases
were combined and washed twice with water and once with brine, dried (Na,SO,) and
20  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
25  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



(2.14 g, 3.3 mmol) in MeOH (11 nil) was added to a suspension of Pd/C (0.23 g) in MeOH (11 ml),
followed by ammonium formate (1.03 g, 16.4 imnol), The mixture was refluxed for 2 h, after which it
was cooled agghfiligsrddapugh Celite. The catalyst was washed with DCMpanghinRsgsoasined organic
phases were evaporated to dryness. To the residue was WO 2009/013390PCT/F12008/000090 79
added brine (15 ml) and the solution was extracted with EtOAe (3 x 30 m1). The extracts were
combined, dried, filtered and evaporated to yield 0.717gfof the debenzylated product. NMR
(CDC13): 30.93 (s, 3H), 1.22-1.90 (m, 11H), 2.51 (d, JAB= 10.4 Hz, 11-1), 2.74 (d, JAB= 10.4 Hz, 1H),
2.75 (in, 2H), J:R6fiiebrdd=vahklzwith 5tB.83 {6l dABFARHzcHIk 1t BGAC(Arhd bhd2. fddovt 83,

3.80-3.95 (m, 2H), 4.67 (m, 1H). The 13C NMR spectrum showed severfal signals dupljcated (mixture
of THP diasteBedm@@mol) wagssenstallized srauyih ik Lnh88 ¥ dr giRt A vt )‘-Cﬁ'jﬁlréthyl.-B-[(S)-Z-
(tetrahydropyrafzary Qﬁy()?gl?&mg[Wlpé@,@[m-ﬁ’&%robenzo,;l ,4]dioxin-2-yl)methyl}-3-methyl-
(S)-3-Methy1-312-(tetrahydropyran-2-yloxy)ethoxymethylipiperidine (100 mg, 0.39 10 mmol),
methanesulfopipaih{R ) methons alemihydisisel FEsuTeidrifRAe Memyl edareoShglo.39
mmol), K2CO3,(59 .43.mmol) andk. re.r i F. .AlVater was
added to %’he (i%é)c}?] n‘%& i rren,l%ffgv‘\%gé ?%ﬁ%@é%ﬁlﬁrﬁ%? ():éig %(ﬂi%w%%%fﬁgi te%eg:%g%\l?etr}éywashed
several times SdthiwAToe pheakséinalyewieiatintantiftbe drytiergbasd filte Engadied solventitivid(vaporated to

give 143 mg of the crude product. This 15was chromatographed on silica (heptane/ EtQAc, 70:30) to
give 39 mg of tHE ?ﬁ?@@BMﬁSﬁ%e&engn&%%ﬁggg%% M@Fﬁ%ﬁ%@ﬁr@lﬁ%é %Q%aﬁf?%ogﬁ\fgﬁ?m 10H),
2.15-2.60 (n, @}, 28dghd.| = 8.8 Hz, 1H), 3.34 (d, JAB= 8.8 Hz, 1H), 3.49 (m, 1H), 3.60 (n, 3H),

3.75-3.95 (m, 3H), 4,23 (M, 1H), 4.30 (n, 1H), 4.65 (t, J = 3.6 Hz, 1H), 6.52 (ddd, ] = 8,4, 8.4 and 3.2
Hz, 1H), 206.58 (dd, bl G AD:OpHs; 87 (dd: L8l 1.2"34%,43%’ 11 36463

240-1-(0)o7-Fluprosd S dibydsehenzehl )diodn- 2y imgthyd-3: medhyinpes din- S5 yhimmoxgbethanol
The compound obtained above (39 mg, 0209 mmol) was stirred in | M NCI (0.5 ml) at RT for 2 h.

Water (5 ml) via&2 4t @i hicdihé. 0dikaur Bkes 3R dvithlio e 88 @ ).
EXAMPLE 89: 2-{(S)-1-[(§)-1-(2,3-Dihydrobenzo|1,4]dioxin-2-yDymethyl}-3-
methylpiperidin-3-ylmethoxy}-ethanol D-tartrate
A mixture of 2-{(S)-1-[(5)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl}-3-

15  methylpiperidin-3-ylmethoxy}-ethanol (3.1 g, 9.6 mmol) and acetone (30 ml) was heated to
50 °C and D-tartaric acid (1.45 g, 9.7 mmol) was added in small portions at 50 °C. The
reaction mixture was refluxed for 1 h, after which it was cooled down to RT and the solvent
was evaporated. The residue was dried under vacuum at 40 °C to give 4.17 g of the title salt.

'H NMR (CDCL): § 0.99 (s, 3H), 1.20-1.32 (m, 1H), 1.52-1.62 (m, 1H), 1.68-1.78

20 (m, 1H), 1.82-1.94 (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: (5)-1-[(S)-1-(2,3-Dihydrobenzo[1,4}dioxin-2-yD)methyl}-3-(2-
methoxyethoxymethyl)-3-methylpiperidine
25 Prepared from {(S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
methylpiperidin-3-y1}-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.



25 The aqueous layer was then made basic (pH 10) with ag Na2CO3 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 (CDC13): 60.96 (s, 311), 1.10-1.65 (m, 4E1), 2.05-2.70 (rn .@?06909 AB = 8.8 Hz,
1H), 3.46 (d, YXBLEEP7°1H), 3.54 (m, 2H), 3.71 (m, 211), 3.97 (m, 1H), 5%. ‘%9
2009/013390PCT/F12008/000090 80 (m, 2H), 6.53 (ddd, J = 8.4, 8.4 and 2.8 Hz, 1H), 6.60 (dd, J =
9.2 and 3.2 Hz, 1H), 6.79 (dd, J = 8.8 and 5.2 Hz, 1H)]5 EXAMPLE 98:
1-(2,3-DihydrobenzoflAdioxin-2-ylmethyl)-3-fluoropiperidine-3-carboxylic acid ethyl ester To a cold (-78

C) solution of 1-(2’31%3\513{(59;@“%7@ 1. 41digxin-3rymeRy pRipgridine B1easadicsanidse pster (300

I
mg, 0,98 mmol) was a A (0.59 ml, 1.08 mmol). The mixture was stirred for 15 minutes.
Nfluorobenzeries U6l e (38, Mo (S MnbhSved dtet2drthiHdlniddrénwdE stefddior 20 min.
The reaction was quenched with sat. NRIC1 solution, The solvent was evaporated 10and the
remaining aqueolis mixture was extracted two times with EtOAc. The organic layers were pooled,
dried, concentrated and absorbed on silica. Flash chromatography (heptane/EtOAc) gave 160 of the
title compound as a EX4NPHERdstehebi@)d -(2,3-RindriiencilsidoxipR-yRe¢thyBidy, 1.62-1.71

(m, 1H), 1.84-2.02 (m ~2.36- 2.49 (m, 1H).2.64-3.08.(m, 5H), 3.94-4.04 (m, 1H), 4.19-4.36 (m,
4H), 6.78%.93”(%‘,‘%‘%@&5&&@1% . ‘:’Wi‘-‘é’j‘i-‘%’if?fé‘r‘%‘ééenzo[141dioxin-2-y|methy|)-3-f|uoro-
piperidin-3-ylimethangkpared f3:3-Riid [ enznluisisbezoingtiyRisa3 Ryudnoepipidddine-3-carboxylic
acid methyl ester (145 mg, 0.45 mmol) was dissolved in dry THE (4 ml), cooled to -20C and treated
with LiAIH4 (385 mRso Sanbi st Aned &t ryaringg, @rl\}lé é’f‘%‘i’f‘éﬁ? 1éféjgl}ﬁXfﬁ)’\%ﬂe\ter (1 ml) was

added. The mixyea,yas fillsatac eoncentaien anskoxiEasiBaipsiaReCM three times. The organic
layers were pooled and purified by flash chromato?é%?g% (glrﬁdient of DCM/MeOH) to give 103 mg of

the title compound. 'H NMRNEDEDP18PHs Fda b3, 160 16,3483, 84 {m, 611),
L AT 5 @RISR ARS8
4.30 (m, 2H), 6.83 (m, 4H).
EXAMPLE 92: Methanesulfonic acid (5)-1-[(5)-1-(2,3-dihydrobenzo[1,4]dioxin-
2-yl)methyl}-3-methyl-piperidin-3-ylmethyl ester
A mixture of 3-{(R)-1-[(S)-1-(2,3-dibydrobenzo[ 1,4]dioxin-2-ylymethyl]piperidin-3-
15 yl}phenol (1.05 g, 3.79 mmol) and triethylamine (212 pl, 0.585 g, 5.78 mmol) in DCM was
cooled to 0 °C and methanesulfony! chloride (448 ul, 0.66 g, 5.78 mmol) in DCM (1 ml)
was added. The mixture was stirred at RT for 2 h. The reaction mixture was quenched with
water and washed two times with sat. ag NaHCO,. The organic phase was dried (Na,SO,)
and evaporated to dryness to give 1.048 g of the title compound.
20 'H NMR (CDCL,): 8 1.02 (s, 3H), 1.15-1.32 (m, 1H), 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-
yDmethyl}-3-methylpiperidin-3-ylmethyl} ester
A mixture of methanesulfonic acid (S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]}dioxin-2-
25  ylmethyl}-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. ag NaHCO,. The organic phase was washed with brine, dried (Na,SO,) and



methyl-piperidine-3-earboxylic acid ethyl ester
1-[5-Fluora-24(R)-1-(oxiranyimethoxy)-phenylikethanone A Juncture of
5'-fluoro-2'-hydroxyacetophenone (2,04g, 13.25 mmol), (2R)-(-)- WO

20091015300 B5589000000 51 glycidyl tosylate (2.75 g, 12.05 mmol} potaesium Carbonate
(2.16 g, 15.66 mrnol) and NIV- dimethyl formamide (20 ml) was heated to 60C. After 6 hours the
reaction mixture was cooled down, water (20 ml) and éthyl acetate (20 ml) were added and the layers
were separated. Organic phase was recovered and water layer was extracted twice with ethyl 5

acetate, Ofgaf}'\%ﬁg}g&% gty acslale extERYB MerREemBipRgiand washed twice with water and

evaporated to dryness. The trude product was crystallized from 2-propanol to yield 1.91 g (76%) of the

pure title compound.'H NMBH(NME{CDTAI3(s, 62165 (<5-3281§m 5.2, 33-(nt > (1), 1219 3-5BE. ¢ 1H),
3.37-3.41 (m, 11-1), 3,95-4.00 (m, JEY), 4.35:4.39 (in, IE1), £,91-6.94 (inp 1H) 7, 12-7.1 ,
7.44-7.47 1%(%?1%?’%5&%%%2%%11??&3 'Eé?-‘f{@g’-gi%/a’%g?b%?izigﬂ’,ﬂ%ﬁb@%}%—g@l)&m ’tﬁj]jlESJ e)ster

3-Chloroperoxghenzgicrcid (4.19 g, 17.00 mmol) was added in small portions to 1-
[5-fluoro-24(R)-1-oxiranylmethoxy)-phenyl)-ethanone (2.55 g, 12.13 mmol) in dichlorornethane (13 ml)

and the reaction mix refluxed.f %ﬂg{ rs, The.cooled 15 reaction mixture was washed twice
with 10% RlaHCO3 s%%mﬁc%&ﬁ& H %15%#%‘?1’8%?7‘58&?2@&“%%ryﬁ%sse. NaOH (10.9
ml, 21.84 mmaheaaspisiiediosthmrappsatianyBsiiascind the mixture was heated to reflux for 1 hour.
The cooled reaction mixture was extracted with dichloromethane and diihloro ethane I,%}/fr was

evaporated to dryne&¥Yg¥eSiteeainsas pAATAA Ay T8:S65MIGH e SiHA Portions to

20the evaporagigfJesigtigyith RyfdingddoGigibans (- 1ersionamidinRinesst1edabB-2After 4 hours
1M HO (7.5 ml) was added and the mixture was stirred for 1 hour at RT. The reaction mixture was

extracted twice/WitkiBthyi-aresevipineriding compindieeienil AL aesid A3 BrOobbradst AHEEERd to dryness.

The CrUdﬁoprOQHEB Rscryrialized from 2apraranet Ryield 28 84aR%195the pure,itle. gompound.
25'H NMR (CDC13Y: 62.46 (s, 3H), 3.99-4.04 (m, 1H), 4.17-4.26 (m, 3H), 4.37-4.42 (in, 11-1),

6.49-6.56 (M, 2ol F5hE. TBM(21m1] v 3ddpdgaddh rpciopgrngaqaya sy re)et RiSher 30 min.
L R D U SR e aicaed i s
combined organic phases were dried (Na,SO,) and evaporated to dryness. The crude product
was purified by flash chromatography using a gradient of heptane and EtOAc as eluent to
15  give 17 mg of the title compound.
'H NMR (CDCl,): 6 0.96 (s, 3H), 1.19-1.29 (m, 2H), 1.41-1.51 (m, 1H), 1.53-1.65
(m, 2H), 2.02-2.11 (m, 1H), 2.15-2.25 (m, 1H), 2.48-2.82 (m, 8H), 3.67-3.80 (m, 2H), 3.95-

4.02 (m, 1H), 4.27-4.34 (m, 2H), 6.79-6.89 (m, 4H).

EXAMPLE 95: {(5)-1-[(5)-1-(2,3-Dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
20  methylpiperidin-3-yimethoxy}acetic acid fer-butyl ester
To a stirred solution of {(8)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylymethyl]-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 fert-butyl ester (0.53 g) was added. After vigorous
25  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.



WO 2009/013390PCT/F12008/000090 82 Toluene-4-sulfonic acid
(R)-1-(2,3-dihydro-benzo[1,41dioxin-2-yl)methyl ester (15.0 g, 44.3 mmol), potassium carbonate (6.42
g, 46.4 mmol) and .1%N-dimethyl formamide (50 ml) was heated to 1200'&(#%2%}%%%9 e reaction
mixture was c 8Ié%%%\ﬁr?? water (35 ml) was added and the mixture was ex rac{e twice with ethyl
acetate. The combined ethyl acetate 5layers were evaporated to dryness. Toluene (35 ml) was added
to the evaporation residue and the mixture was extraéfed twice with 1M HC1. The combined acidic
water layers were made basic with aq NaOH. The basic water layer was extracted twice with ethyl

acetate and the compy tale JRYSIS VRIS eVRRPrAteR tyNessstoyield 50189 (76%) of the
title compound. 10'H‘b|f\1%ﬁg§(! DC13): é 1.13 <§S 411), 1.22-1.2%5’&, gi%?l.s -1.7§(m, 2H), go4-2.20

(m, 3H), 2.49-Z2B4(i, ((H)HR, 8 BR (222, 2#6-236 303 8B - A HI G D3It 99 [y, A7 4255 (m, 4H),
EXAMPLE

6.50-6.60 (m, 21-1), 6.76-6. H).
101:[(S)-l-((Sﬁ%é%Ho%gSZ%?g‘é;Q rit-%ér}l{z)O[lAdioxin-2-ylmethyl)- 3-methyl-piperidha-3-y11-methanol

15(S)-1-[(S)-1-(2,3-Dihydro-benzo[1,4)dioxin-2-yOmethyl)-3-methyl-piperidine-3- carboxylic acid ethyl
ester (5.0 g, 14.8 miBE)MPEEapguBotliram {50 hliSkds(adadid xdrebengold HidamiraPaminum hydride

(1.125 g, 29.6 mm%Ryi etrat}@rofura (40 mD) and stirred at RT for 1 hour. 2M NaOH was added to
the reactidn nfiREF ﬁﬁ%’tﬁ'@t Bf%eﬁlf%lé(éjyz‘\}vlgtsh B)gs&lgcgc%ageall excess LAIl was destroyed. The
mixture was filtered apd thE2Efi RIS VAR SV ARGt dbynessATiixdne-{BinetyWds added to the

evaporation residue and the mixture was extracted once with 1 1. The acidic wat rwas
washed once Wﬂh&&@éﬁé‘%‘ﬁﬁ%@%&?&%ﬁ%‘h"f\’iﬁ%ﬁ&ifﬁt@r’\gﬁ% %;téf W@J&%Z)g%g@ed twice
with ethyl acefaip.and.ihsicamiiras aibytacetae)layessiveieavanaraiedR Toweesganshdried in
vacuum 50C to yield 3.02 g (69%) of the title compound. 25 '11 NMR (CDC13): 6 0.82 (s, 3H),

1.20-1.28 (m, WhiKh1it58as @aneretodity dromess.ON & vigy pdsladto he residug pndthesolufiopyagy)

2.60-2.83 {m, r%l(;ﬁe Bam (&/2&3%&%& Nabm: HiD) atkA R4 AT vR:Dd 8228 d Bbvdiil 1ire30-6.63 (M,
1H), 6.77-6.80 (m, LH). WO 2009/013390PCT/F12008/000090 83

3-methoxymetiig B3Civbahy Theipesribiined organic layers were dried with Na,SO, and evaporated. The
crude residue was triturated with IPA to afford the title compound (0.49 g) as a white solid.

"H NMR (DMSO-dg): 8 0.91 (s, 3H), 1.04-1.09 (m, 1H), 1.36-1.41 (m, 1H), 1.52 (m,
2H), 2.20 (s, 2H), 2.36 (s, 2H), 2.48 (m, 3H), 3.18 (d, 1H), 3.31 (d, 1H), 3.54 (dd, 2H), 3.95
15 (dd, 1H), 4.25-4.31 (m, 2H), 6.82-6.84 (m, 4H).

EXAMPLE 97: 2-[($)-1-((S)-7-Fluoro-2,3-dihydrobenzo[1,4]dioxin-2-yimethyl)-
3-methylpiperidin-3-yl-methoxy]ethanol
(5)-1-Benzyl-3-methylpiperidine-3-carboxylic acid ethyl ester
(5)-3-Methylpiperidine-3-carboxylic acid ethyl ester (1.16 g, 6.8 mmol), benzyl
20  chloride (0.82 ml, 7.1 mmol), K,CO; (1.22 g, 8.8 mmol) and KI (0.056 g) were stirred and
heated in DMF (50 ml) for 2.5 h. The 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.
25 '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 ;5= 13.5 Hz, 1H), 3.53 (d, J ;3= 13.5 Hz, 1H), 4.15 (def q, I =7
Hz, 2H), 7.20-7.40 (m, 5H).
(5)-(1-Benzyl-3-methylpiperidin-3-yl)methanol



[(S)-1_((S)-7-F1 uoro-2,3-dihydro-benzo[1,4] di oxin-2-ylmethyl)-3-methyl-piperid n3-y11-methanol (2.5
g, 8.5 minol) in tetrahydrofuran (10 ml) was added slowly to a mixture of sodium hydride, 60% in oil
(1.354 g, 33.9 ininol) and tetrahydrofuran (15 m1). The 5 reaction mixture was heated at 60C for 2
hours after thé R cooled down and iodomethane (0,685 ml, 11.0 %%ﬂg})z?ﬂgf%%%oydrofuran (3
ml) was added. The mixture was stirred at RT for 1 hour, water (25 ml) was added carefully and the
mixture was extracted twice with ethyl acetate. The cobined ethyl acetate layers were evaporated to
dryness. Ethyl acetate (20 ml) was added to the evaporation residue and was made acidic with aq 10

Ha. The layers were agparsied asd s Waterdves wasmoreLRri RANBRH andieiggied twice

with ethyl acetate. The co yl'acetate layers weré evaporatéd to dryness to yield 2.34 g
(89%) of the titleycriA@inedl) wasisldNNyRABAB0) sBOBDsispSidmof LANEL (fh7 1E) ] 4.8 @difm, 1H),

1.49-1.52 (m, 2H), 2.11-2.14 (m, 1H), 2.25-2.32 (m, 2H),.2.43-2.52 (m,.31-1), 3.14-3.19.(d, 2H), 3.23
(s, 3, 3 5% SEULA2 ) RAGT RSDEGR RS By e A R I s
111).  EXAMPLErER36[Sloh ) cdoba orohasiaiyro stend aijé)cienindt gBINAOH was
3-methoxymethyl-3-methy1-piperidine .171C1 Hydrochloride salt was made by using -10%

2-Propandi/HEdsdigaEA B0 WhiEPPAWAREAEPIBGN e gnd @ white precipitate Was formed.

(S)-14(S)-7-flupra-2,R-dibwdiabenzalindldiodinwineivinde matheymethyl-3ro edubiniperidine
(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%) ofatperpanhasks wisrsoeddiimediindryapastetindiaeynd sty staigRidhe greirh.7 g (22
%) of the pure titl ucgrgppougcé %%&g%g'eld 84%). 25IH NMR (DM80): 50.91 & 1.19 (s, 3H), 1.26-1.35
(m, 2H), 45 P98 (maohy, 1961 él'(rn, 1H), 2.77-3.02 (m, 2H), 3.09-3.15 (m, 1H), 3.22-3.51 (m,
7H), 3.59-3.72 (m, 11H)NMIBEDTIIM) 0%, (4, 3004 B20 1 116%, SI00 578418, BHN-S48($naHH). 56

e T ) S (B (DAL RIS A 1R s
(S)-14(S)-1-(2,3-Dihygyor Izal-babelinio- 2y @mstiydidhyens iykympityx3meliyyipipetitice A
piperidin.3-ylmethat (1S RS L Aot TN ot dEO 0 Hmg,
tetrabutylammonium bromide (0.19 g, 0.59 mmol) were stirred in 50 % NaOH (40 ml) for
15 min. The mixture was then heated to 60 °C and 2-(2-bromoethoxy)tetrahydropyran (2.7
15  ml, 17.7 mmol) was slowly added (2 h) from a dropping funnel. Stirring was then continued
for 4 h at 60 °C. Water (40 ml) and brine (20 ml) were added to the cooled mixture, which
was extracted with toluene (3 x 50 ml). The combined extracts were washed twice with
water and brine, dried, filtered and evaporated to give 3.0 g of the crude product mixture,
which was subjected to flash chromatography on silica. Elution with heptane/EtOAc¢ (80:20)
20  gave 1.14 g of the title compound as a colorless oil.
'"H NMR (CDCL,): 6 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).
($)-3-Methyl-3-[2-(tetrahydropyran-2-yloxy)ethoxymethyl]piperidine
25 (S)-1-Benzyl-3-methyl-3-[2-(tetrahydropyran-2-yloxy)ethoxymethylpiperidine
(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



50.10 mmol) and 50% NaOH solution (2 ml) in toluene (2 ml) was stirred at room temperature for 15
mm. Methyl iodide (0.24 ml, 3.86 mmol) was added drop wise and the mixture was stirred for 6 h 45

min. Saturatea,é)\lfo((}d 0\{\@5@ and EtOAc were added and the phases were sgpgiaigshobh@adueous
phase was extracted/ twice with EtOAc and combined organic phases were washed with water and

saturated NaCl. The organic phase was dried 10(Na2S04), filtered and evaporated to dryness. The
crude product was purified with flash chromatography %ising gradient of heptane and EtOAc as eluent
to give 27 mg of the title compound. 'FI NMR (CDC13): 50.95 (s, 3H), 1.10-1.30 (m, 2H), 1.35-1.45.

(M, 1H), 1.56 464 GAndH) 213 3nd-fhb (B1utBi w2 440284 (MHREND REG-2-Sehm, Tit)e:drabis3.26 (m,
21-1), 3.33 15(s, 3H), 3.94-4.02 (m, 1H), 4.21-4.29 (m, 11-1), 4.32-4.38 (m, 111), 6.79-6.90 (m, 41-1).
EXAMPLE 108¢3-RRbnad1dssd1 filtesepmdorapriasste wiellOkin-g S fhaedriangylated product.
piperidin-3-y1}-phen i Ixtu rifl -metl Ifonig, ac 5,;) bl 71 ’3-dihydro-
benzo[l,4]dioxin-2-yﬂm§|¢g%§ri§?g%§y %ﬁ%%@?ﬁ? 1.’0%%%’%%7%%{%00,1 ces?gzmr%carbonate
(1.036 g, 3 18rmn(dl)] padluiuHe A08)a2e7001 3H), 06% fdmial)y= 02 e)- 2D, 3.33 (d, J,p=9.2 Hz,

bis(diphenylpho phinomi aphth I?()Q 064 9,Q.102 o] b hen Upin é 7 ml,

2.73 nunél) inldhy tetiab Ur}aif(éer/n &agé,%r(%%%glo?%a iiJil)r'gapw I{l/’e?r%%é?:g%? ateér%\gl\@Q féﬁzeelg ours. The

mixture was fillerpetiancepianaEaterlit cin essx et MHR firscuetmas)purified by flash

chromatography using a gradient of heptane and EtQAc as eluent. The fSresi‘f%I#g n oration was
' ot

dissolved in dry metrARor7SHKRReAcetiy frriange K SR dioxinnt A s R ‘hloride (0.36
g,5.24 mm0|)(ygﬁ§ﬁ}qg%§ﬁgg_m§1m§mﬁ,w§ﬂwﬁﬁéﬁgm@ temperature for 1.5 h. The mixture was
in EtOAC

evaporated to dryness, dissolve and washed with 1M Na2CO3. The organic Iay%r3v§/as dried

(Na2S04), filtered affi 2vdpbitadéterphradopyis s pribristeay bamreding fiddme,
chromatograply 18%9%}4}%%%9 %{9£§13d9(95’-?ﬂ1‘ﬁ%399%’%@g&?&%g{ﬂ@%m&he}mm;ﬁ&@om as

elucnt to give e title compound. '11 NWIR(CDCI3): 8 1.37-1.50 (m, 1H)1.64-1.81 (m,
2H), 1.79-1.92107 nikt) 030 RrBeR Knt; OHF 921856 R464moll by K6 meyvaie iz drgPME 1H),

210907 0 8L SRPD e AR AT/ S0 0 2.
(3 x 15 ml). The extracts were washed several times with water and finally with brine. After
drying and filtering, the solvent was evaporated to give 143 mg of the crude product. This

15  was chromatographed on silica (heptane/ EtOAc, 70:30) to give 39 mg of the title
compound as a colorless oil.
'H NMR (CDCl,): 8 0.96 (s, 3H), 1.10-1.90 (m, 10H), 2.15-2.60 (m, 6H), 3.28 (4,
J,»= 8.8 Hz, 1H), 3.34 (d, ] ;5= 8.8 Hz, 1H), 3.49 (m, 1H), 3.60 (m, 3H), 3.75-3.95 (m, 3H),
4.23 (m, 1H), 4.30 (m, 1H), 4.65 (t, ] = 3.6 Hz, 1H), 6.52 (ddd, J = 8.4, 8.4 and 3.2 Hz, 1H),
20 6.58(dd, J=9.2 and 3.2 Hz, 1H), 6.77 (dd, J = 8.4 and 5.2 Hz, 1H).
2-[($)-1-((S)-7-Fluoro-2,3-dihydrobenzo|1,4]dioxin-2-ylmethyl)-3-
methylpiﬁ)eridinni‘s-yl-methoxy}ethanoE
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).
25  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, x5
= 8.8 Hz, 1H), 3.46 (d, ] .= 8.8 Hz, 1H), 3.54 (m, 2H), 3.71 (m, 2H), 3.97 (m, 1H), 4.28



EXAMPLE 106: (R*)-3-11.-[(S)-1-(2,3-Dihydrobenzo[1,41dioxin-2- yl)methyllpiperidin-3-yliphenol
oxalate To a hot solution (70 'C) of (R*)-3-11-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-

ymethylipipegidi;2syliphienol (10 g, 30.7 =op in dry isopropyl alcohol (75 solution (70
Cl %Oﬁyﬁig&)%%7 mmol) in d W%o@%ﬁ&@%

C) of oxalic a ry isopropyl alcohol (25 ml) was added. Precipitation was
occurred and the mixture was heated up to 80 C. After one hour stirring it was slowly cooled to room
temperature and stirred over night. The mixture was c88led to 0 'C, stirred for two hours and the
precipitate was filtered to give 11.76 g of the desired salt. 15IH NMR (MeOD): 8 1.73-1.82 (m, 1H),

1.93-2.10 (m, %ﬁ*)zﬁyoéz% 244Ny 3h)s 333001483(Az, 2HY), G606, 7302 ) 33 98:4,05, 6Tvokidd,
4.26-4.32 (m, 1H), 4.78-4.83(m, 1H), 6.67-6.77 (m, 3H), 6.82-6.91 (m, 4H), 7.16 (t, 1H). = EXAMPLE

107: (S)-2-1(R¥r=3-83apil 8z gy 1)-piperidin-l-ylmethyl]-2,3- dihydro-benzolL41dioxin-5-ol
20(S)-4((2,6-Dimethoxyphenoxy)methyl)-2,2-dimethy1-1,3-clioxolane A mixture of
2,6-dimethoxyphenokZ 0081 $2087 1RIeibitRanirerz8 [ 1eidtkik-3-yimethyl)-3-fluoro-

dioxalan-4-ylmethylp-toluenesultonate (3.72 g, 12.97 mmol) and Nall (60% dispersion in mineral oil,
0,86 g, 21.50 wiprsidina3-padionaitaichetylRstess ml) were stirred at + 25C for 30 min, and at +

e e G R B B e o

added and the layers were separat rganic phase was recovered and water layer was extracted
twice with diethiyhethe)pipegaiic-phade g didrephethstee@®l s iste vombived aldddvakhed five

times with water an turated sodiu loride solution. The.combined organic phase was dried
(Na2s04), filtglg% %%eﬂ?&?pt‘o3§t88“?ﬂ]o%368§?%1f§é@?§ﬁ&?7ﬁef%g%8%‘68&5o 36 to dryness to give 2.91
g of the title cqripRBaazdNIVIB(RIRERA) Mmd, 3BEnsid]) Lad AddeBinhy h8hinHe ¢y disdB@S (s, 6H),

4.02 -4.05 (m, 1H), 4.12 - 4.18 (m, 2H), 4.42 - 4,48 (lelll, 6156- 6%&% (d,12 H), 6.97 - 7.02(gtr, 1H).
5(R)-3-(2,6-Diﬁ?e‘?ﬁ8x%ﬁé?ﬂ§§<%?‘@§éﬁ‘89f,}§fh}%‘ih sat. NH,Cl solution. The solvent’was evaporate:

10  and the remaining aqueous mixture was extracted two times with EtOAc. The organic layers
were pooled, dried, concentrated and absorbed on silica. Flash chromatography
(heptane/EtOAc) gave 160 of the title compound as a mixture of diastereomers.

"H NMR (CDCl,): 6 1.29-1.33 (m, 3H), 1.62-1.71 (m, 1H), 1.84-2.02 (m, 3H), 2.36-
2.49 (m, 1H), 2.64-3.08 (m, 5H), 3.94-4.04 (m, 1H), 4.19-4.36 (m, 4H), 6.78-6.93 (m, 4H).

15 EXAMPLE 99: [1-(2,3-Dihydrobenzo|1,4]dioxin-2-ylmethyl)-3-fluoro-
piperidin-3-yljmethanol
1-(2,3-Dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-fluoro-piperidine-3-carboxylic acid
methyl ester (145 mg, 0.45 mmol) was dissolved in dry THF (4 ml), cooled to -20 °C and .
treated with LiAlH, (34 mg, 0.90 mmol) for 3 h. Water (1 ml), 1 M NaOH (1 ml) and again
20 water (1 ml) was added. The mixture was filtrated, concentrated and extracted with DCM
three times. The organic layers were pooled and purified by flash chromatography (gradient
of DCM/MeOH) to give 103 mg of the title compound.
"H NMR (CDCL,): § 1.56-1.89 (m, 5H), 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).

25 EXAMPLE 100: (8)-1-[(8)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)methyl}-3-
methyl-piperidine-3-carboxylic acid ethyl ester |
1—[S-FIuorq—Z-((R)-1-(oxiranyimethoxy)-phenyl}-ethanone
A mixture of 5’ -fluoro-2’-hydroxyacetophenone (2.04 g, 13.25 mmol), (2R)-(-)-



A mixture of (S)-44(2,6-dimethoxyphenoxy)methyl)-2,2-dimethyl-1,3-choxolane (2.91 g, 10.85 mmol)
and Amberlyst 150 (1.60 g) in methanol (30 ml) were stirred for 5 d. The mixture was filtered and
evaporated to dryness to give 2.26 g of the title compound, 'FI NMR (CDCI3): 5 3.70 - 3.75 (m,
2H), 3.87 (s, BY9 26094133906 (m, 2H), 4.23 - 4.25 (m, 111), 6.58 - 6.60 (d, ZEYFFHOPHY (&, 1h).
Methatiesulfonic acid (S)-3-(2,6-dimethoxy-phenoxy)-2-methanesulfonykoxy- propyl ester
(R)-3-(2,6-Dimethoxyphenoxy)propanc-1,2-diol (2.268g, 9 90 mmol) in dichloromethane (20 ml) was
cooled to OC and stirred under nitrogen atmosphere. Triethyl 15amine (2.94 g, 29.00 mmol) was

added in 15 mg]%ﬁégta%%?gﬁl é)'%c%a(iigglorig Zogsaés%é]ﬁ%a%é%o& _ay%ag’ ?5'.@8%{399 the m%{ure was

stirred at + 25 romeéthané NYan O., solution (10 ml) were added and
the layers wergsepateshaQIgario fayerwasedsba0 with fiehsNattSOd sattitomisGmiyanater (10

ml) and saturated sodium chloride solution (10 ml), dried (Na2S0O4) f%}ered ar’id evaporated to dryness
to give 203.08°8°btHeWRe"EFh ST, 2nd oty geAR ?e@j(gi%‘?fé afides andihs 1y gis &efﬁH), 4.20 - 4.22

(m, 21-B, 3.85,(5, 8H) HRGH4 LA evE8c HhEX 4 e SvideRirdbiwiddwitbéinyS.59 (d, 2 H),
7.01 - 7.05 (tr, I'H). Nlethanesulfonic acid (S)-3-(2,6-clihydroxy-phenoxy)-2-methancsulfonyloxy-

25propyl Estercetatv Erganéspifesiendcthy5IcstE GxarASINERS SORBIRSE 8. st aderai P oxy-propy!
ester (3.08 g, 8'29&% %‘n’%gl)ai rbd)ak%gdﬂéw e%%mau\ﬁa@a%%ganggﬁ%ﬂgﬁﬁf@%ﬂ%r nitrogen
ide

atmosphere. Boron tribro solution in dichloromethane, 18 ml, 18 nimol) was added in 15 min.
The mixture weisldttigred €t6%260 CHopurhtidadopmerad.on WO 2009/013390PCT/F12008/000090 87

mixture of ice (10 g) t nl), the lay se C iC.RRase W vered
and water layer was @ﬁ%@@%éﬂ v%i%%é(ijﬁﬁlg}rl?m%ﬁé\%%e&’?n t%g%%%g hg@s% z%&yv S
dichloromethang)exwactowere GONhitRd. 3hdnyaBhetonitowater i) Mlpanty Satutbited 46divih

chloride solution (15 ml), The combined organic phase was dried (Na2S04), filtered 5and evaporated
to drynes¥to éﬁ}elﬁ)% g of the title compound. NMR (DMSO0): 53.24 (s, 3H), 3.28 (s, 3H), 4.12

-4.14 (m, 2H), 4.58 -4 2akonit4eid E8-012 BYilydb-Peddo(d, QHpxEnb yDhnddtigy] dstet), 9.20 (s,
3) 3-Chloroperoxybenzoic acid (4.19 g, 17.00 mmol) was added in small portions to 1-
[5-fluoro-2-((R)-1-oxiranylmethoxy)-phenyl}-ethanone (2.55 g, 12.13 mmol) in
dichloromethane (13 ml) and the reaction mixture was refluxed for 24 hours. The cooled
15  reaction mixture was washed twice with 10% NaHCO3 solution, once with aq NaOH
solution and evaporated to dryness. 2M NaOH (10.9 ml, 21.84 mmol) was added to the
evaporation residue and the mixture was heated to reflux for 1 hour. The cooled reaction
mixture was extracted with dichloromethane and dichloromethane layer was evaporated to
dryness. p-Toluenesulfonyl chloride (2.78 g, 14.56 mmol) was added in small portions to
20  the evaporation residue in pyridine (7.5 ml) and the reaction mixture was stirred at RT.
After 4 hours 1M HCI (7.5 ml) was added and the mixture was stirred for 1 hour at RT. The
reaction mixture was extracted twice with ethyl acetate and the combined 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.
25 '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-[(S)-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),



Methanesulfonic acid (R)-5-hydroxy-2,3-dihydro-benzol1Adioxin-2-ylmethyl ester 10A mixture of
methanesulfonic acid (5)-3-(2,6-dihydroxy-phenoxy)-2- methanesulfonyloxy-propyl ester (253 g, 7.10
mmol) and potassium carbonate (1.14 g, 8.30 mmol) in acetone (30 ml) w X r nitrogen
atmosphere SFSBRH%eaction mixture was cooled down, filtered and Zflcat[f)oraq{?esq bl&gé?ryness. The
crude product was purified with flash chromatography using dichloromethane and ethyl acetate as
eluents to 15give 0.75 g of the title compound. 82 1F1 NMR (DMSO0): 8 3.24 (s, 311), 3.99 -
4.03 (m, 1H), 4.37 -4.42 (in, 2H), 4.47 - 4.49 (m, 2H), 6.35 -6.41 (in, 2H), 6.61 -6.65 (tr, 1H), 9.22 (s,

1E1). Methanesulfonic, acid (R)-5-benzyloxy-2.2-dinvdro- alofioxip: sier 20
miire of mel R R L o a T By b BaLeT Aargt ST Gier (0.6 g,

1.69 mmol), benzyl)bpormisiarDcdrgo30arth el pardpotdssidny, dadiontud {drbangdeI00mborin
acetone (30 ml) was refluxed under nitrogen atmosphere for 5 h. T rude pr dlt IE—IW S crg/stallized
from 2-propandia§d/IQIL8E mi 6t ﬁ%’ﬁ’iﬁr ?if%a%tb‘ﬁfﬁxgﬁ%? Pl (@ %:O‘gg’.d%%sr,g Yﬁi‘ﬁ -4.18 (m,
1H), 4.35 - 4.3 {ddl addth At Bturd- 48s(BRtrabdd bk ée A, ddathtd. TRe(Sorhbihed. Sty Bablicld, 2 H),
6.73 - 6.77 (tr, 11-1), 7.30 -7.44 (m, 5H). . .
3-RR*)1-(S)-Sapan A eexsanaraied i drpeesofeerrdimmy ras adgsddm e frars o pHasighavo

2009/013390RC{ (F 1 20AR(000090:88 e q 1 DR G0 Y ErorbIQidG RAbou{Rwater layers were
*)-3-(piperidin-3-y1)-phenol (240 mg, 1.12 mmol) and sodium bicarbonate in N,N-dimethylformamide

(3 ml) were stimedtdiatidR0Tagide@Hitidgdnsnetsphore Was srsasibdiracavriiaipyl geetate and
rnethanesulfonic acid (R):5-.benzylaxy-2,3-clihydro- [ |0Xin-2- I A g,1.11
s St S Al beralh AR AinaY BRI

. t :
mmol) in N,N- ylformamide was a 30C for he reaction
mixture title compound.

10 'H NMR (CDCl,): 8 1.13 (s, 4H), 1.22-1.25 (¢, 3H), 1.55-1.73 (m, 2H), 2.04-2.20 (m,

3H), 2.49-2.54 (m, 1H), 2.61-2.72 (m, 2H), 3.03-3.06 (d, 1H), 3.93-3.98 (m, 1H), 4.07-4.25
(m, 4H), 6.50-6.60 (m, 2H), 6.76-6.80 (m, 1H).

EXAMPLE 101:[($)-1-((S)-7-Fluoro-2,3-dihydro-benzo[1,4] dioxin-2-ylmethyl)-

3-methyl-piperidin-3-ylj-methanoi

15 (S)-1-[(8)-1-(2,3-Dihydro-benzo[ 1,4]dioxin-2-yl)methyl}-3-methyl-piperidine-3-
carboxylic acid ethyl ester (5.0 g, 14.8 mmol) in tetrahydrofuran (10 ml) was added
carefully to lithium aluminum hydride (1.125 g, 29.6 mmol) in tetrahydrofuran (40 ml) and
stirred at RT for 1 hour. 2M NaOH was added to the reaction mixture until the reaction
mixture was basic and all excess LAH was destroyed. The mixture was filtered and the

20 filtrate was evaporated to dryness. Toluene (30 ml) was added to the evaporation residue
and the mixture was extracted once with 1M HCI. 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.

25 'H NMR (CDCl,): § 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: (5)-1-((§)-7-Fluoroe-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl}-



was cooled down, water (20 ml) and ethyl acetate (15 ml) were added and the layers were separated.
Organic phase was recovered and water layer was extracted twice with ethyl acetate. Organic phase
and ethyl ace‘t)%e extracts were combined and washed five times with Watggjg@%%;%%&p sodium

chloride solut®on.*1hé tambined organic phase was dried 10(Na2S04), filter evaporated to

dryness. The crude product was purified with flash chromatography using heptane and ethyl acetate
as eluents to give 160 mg of the title compound 'M3NMR (CDC13): 6 1.42- 1.46 (m, 1H), 1.72- 1.74
(it, 1H), 1.89- 1.93 (m, 1H), 2.14- 2.19 (q, 2H), 2.63 - 2.82 (m, 3 H), 2.91 -2.94 (d, 1H), 3.03 - 3.06 (d,

1H), 4.02 - 15%%%%%@%,@;’“&4&%3@?&@&38 - 4.41 (m, 111), 5.29 (s, 1H), 6.45 - 6.53 (M, 2 H),

6.66 -6.72 (M, 81 ( 14 - 7.18 (tr, 3H), 7,26 - 7.44 (m, 5H). _
(S)-2-[(V)-3-(3-Hydrs)- pHiehy Fripertndiyidiedsikol B4Aihgtimbehmsfhylitdiorhyi-ppeni¢iixture of

714 oS e R e ROl 4

8) ™ ylacetate ( were stirred and ogenated
for 6 h. The reaghigmmbxurRIsV86%ilte e andansaschwiis ety kectiate (bAmil); anyl Eraporated to

dryness. The crude product was purified with flash chromatography using dichloromethane and
methanol®as aRIEHES MBIIE B8 HRGAIHAENE &5 SSUR? %‘ﬁgﬂl{%ﬁe(@ﬁé‘f%‘? %f.‘%% 49 (m, 1H),
176 177 (Mo B0 G950, 1110 Rrddy 2 8349021 (0md) T 1008L- Thelifard AA(C, 1),
3.11 -3.13 (d, 1H), 3.97 - 4.02 (m, IH), 4.32 - 4.39 (m, 2H), 6.34 - 6.41 (d, 1 H), 6.50 - 6.52§d, 1H),

6.67 - 6.72 (ntiSed)AeR T 7fore, Pove waker)(25. 1) was aified rripfiEly e miggirg was extracte
(9)-1-(2.3 Ditygroshanga A Sl 4By A5 2ANAMISAFARETIE 12R81000000 89
methoxy-phenylﬁ-pyrroll ne - o
Ethyl acetate (20 ml) was added to the evaporation residue and was made acidic with aq
10 HCL The layers were separated and the water layer was made basic with ag NaOH and
extracted twice with ethyl acetate. The combined ethyl acetate layers were evaporated to
dryness to yield 2.34 g (89%) of the title compound.
'H NMR (DMSO): § 0.89 (s, 3H), 1.07-1.11 (m, 1H), 1.32-1.39 (m, 1H), 1.49-1.52
(m, 2H), 2.11-2.14 (m, 1H), 2.25-2.32 (m, 2H), 2.43-2.52 (m, 3H), 3.14-3.19 (d, 2H), 3.23
15 (s, 3H), 3.92-3.97 (m, 1H), 4.27-4.31 (m, 2H), 6.62-6.67 (m, 1H), 6.71-6.75 (m, 1H), 6.85-

6.88 (m, 1H).

EXAMPLE 103: (§)-1-((S)-7-Fluore-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-
3-methoxymethyl-3-methyl-piperidine -HCl
Hydrochloride salt was made by using ~10% 2-Propanol/HCI solution (80 ml) which
20  was added slowly to a (S)-1-((S)-7-fluoro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-
methoxymethyl-3-methyl-piperidine (11.2 g, 36.2 mmo}) 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%).
25 '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).



(S)-1-(2,3-Dihydro-benzo[1,41di0Oxi1-2-y1)-methanol (R)-2,3-Dihydro-benzo[1,4)dioxine-2-carbOxyllc
acid (27.9 mmol, 5.02 g) was dissolved in dry TI-IF (30 m1). LiA11-14 (56.9 mmol, 2.16 g) was added.
The mixture was pigftHxss for 70 minutes. After cooling, the reaction was gi¢anehes wisiopvater and 1
M NaOH. The mixture was &rated through Celite and evaporated to dryness. This gave 4.3 g of the
titte compound. 'H NMR (CDC13): 6 3.81-3.95 (m, 21-1), 4.09-4.16 (m, 1H), 4.24-4.32 (m, 2H), 6.83-
6.93 (m, 4H) 10Toluene-4-sulfonic acid (R)-l-(2,3-dih%ro-benzo[l,4]dioxin-2-y|)methy| ester
(S)-1-(2,3-Dihydro-benzol[1,4]dioxin-2-y1)-methanol (24.1 mmol, 4.0 g), triethylamine (24.3 mmol, 3.42
ml) and DCM (50 mipweigrnikedhang siL{esl-ana8-Birydasth drdd] lyeherilie vy Dketidd|(24.3 rnmol,

4.63 g) in DCM (10 me was added dropwise. The mixture was stirred over night at r.t and washed with
water. The orgagthoptmsthvlatmstivdptipsdding dryness. The crude product was dissolved in 'VHF (10

ml) and treated with 1 %%ﬂ@ﬂr ({%5513{)_{8‘)&9@3%@?&&9&%&@?@&H}iﬂ@ﬂ%@ﬂyiﬁfﬁxﬁ&}{ﬁous

solution was extracted with EtOAc, the organic phase was dried and evaporated to dryness. Flash

clu-omatographyeritiing-hie ptethetet 0L asgeuéhingaek, Fedebytplnmerduirebrprode 031 mg,

2H NNR (OV0), 2420, 34 3.08,3 9901, U TGRS A PR PO, 190, 4.40-046

11(S)-142,3-Diysatornee 15 Aidinr2 ydaide toyid3n(23m 6 thmohpharndiiep yirglidiise and the
mixture was stirred for 6 h 45 min. Saturated NaCl, water and EtOAc were added and the
phases were separated. The aqueous phase was extracted twice with EtOAc and combined
organic phases were washed with water and saturated NaCl. The organic phase was dried

10 (Na,S0,), filtered and evaporated to dryness. The crude product was purified with flash
chromatography using gradient of heptane and EtOAc as eluent to give 27 mg of the title
compound.
'H NMR (CDCL,): 8 0.95 (s, 3H), 1.10-1.30 (m, 2H), 1.35-1.45. (m, 1H}, 1.56-1.64

(m, 1H), 2.15-2.41 (m, 3H), 2.44-2.54 (m, 2H), 2.56-2.64 (m, 1H), 3.15-3.26 (m, 2H), 3.33

15 (s, 3H), 3.94-4.02 (m, 1H), 4.21-4.29 (m, 1H), 4.32-4.38 (m, 1H), 6.79-6.90 (m, 4H).

EXAMPLE 105: 3-{(R*)-1-[(S)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-y)methyl}-
piperidin-3-yl}-phenylamine
A mixture of trifluoro-methanesulfonic acid 3-{(R*)-1-[(S)-1-(2,3-dihydro-
benzo[1,4]dioxin-2-yl)methyl]-piperidin-3-yl}-phenyl ester (1.039 g, 2.27 mmol), cesium
20  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
25  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,50,), filtered and

evaporated to dryness. The crude product was purified by flash chromatography using



Toluene-4-sulfonic acid (R)-1-(2,3-dihydro-berizo[1,4}dioxin-2-y1)methyl ester (0.156 mrnol),
3-(2-methoxyphenyl)pyrrolidine HO (1.55 immol, 32 mg). K2CO3 (0.342 25rnmol, 47 mg) and
ac_etonitrile (1 nal%(yg%%rgjﬁed and‘ heated in a microwavglreactor at 120 Cpfé)f@l?g /&%Jeaction .
mixture was fiitrated 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): 61.86-1.97 (m, IH),
2.55-2.56 (m, 1H), 2.54-2.65 (m, 1H), 2.74- WO 2008/013390PCT/F12008/000090 90 2.89 (m, 3H),
2.93-3.06 (ni, 1 H), 3.11-3.23 (m, 1H), 3.67-3.77 (m, 11-1), 3.93-4.00 (m, 111), 4.27-4.37 (m, 2H),

6.77-6.94 (M, adbh bAikifaa 4R HOhJ sR4tdeRPréinivi)s 1 mizX¥AMPR E08pound.
(S)-1-1(S)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)meth I{'-342- fluoro-ethoxymethyl)-3-methyl-piperidine
HOL 52- [(S)- 1 1(5) B-VRCSFRH:5eh3o(L A dToxkHLitinicthyms 2 byl SpERdtts2 09"
ylmethoxyl-et | (15.R6 I g isspjved | ( upgernit tion. 4 A
molecular sie?fgg &%@d%@g ﬁI)‘ﬁzcg(rgali)(ltu éé\?végségg}o ed %@%I\éabn%%mgé’dfgﬁ %ﬂrgggfgg{%ﬁi
Diethylaminosusfu(st(ftuadid2HR 3. 98- din3105,MI} WwaS 20de 2T, 16e5 b idremwaH s irfdcbeft™ .t for 4 h. 1

M Na2CO3 (50 m:])gw S g} d Th I?g e separated, the 10organic phase was evaporated to
dryness. Flaster ?n%?o%% g]n@“gé%‘g : %?%jvéggired product. This crude product was treated with
HCI/EtOH and evaporated to dryness. The title compound was crystallised (1.02 g) from diethylether.

11-1 NMR (DMSO0): BRAME.E 506}, (RDB($1-1(SH); (2.37D1h30rhente) 1. WidorisL(m, 0.5H), 1.61-2.00

(rn, 2.5 H), 2.78-3.06 (n, 2H),.3.20-3.29 (m, 3H), 3.40-3.88 (in, 511), 3.98- 154.12 (in, 1H), 4.27-4.38
(m, 1H), 4.46Jﬁ?w‘(‘?ﬁ,ﬁQWﬁ’gf?gb‘%s'?’g}é’z?r%sf%}n?,"%%ﬁa.96 (m, 414), 9.78 (s, br, 0.5H), 10.34 (s, br, 0.5H)
EXAMPLE 110 (R1b-4(R)-dof@iriyyurpaserzpil A)sKin2:yHimetopha{B4]dioxin-2-
fluoromethoxy-phenyl)-piperidine _ ,

(R)-2,3-Dihde§IBé‘i1?Z PLRATHIBR AL DR 4 S 53 A TTBRRLk R S5 Aemrgmdyt BSLAtA2 i dnethanone
Bromoflygromgthanepyiddipiurradsyedl(ex6ase) was sondemsedinis vehrofyPabohol (25 mi)

was added. Precipitation was occurred and the mixture was heated up to 80 °C. After one
hour stirring it was slowly cooled to room temperature and stirred over night. The mixture
was cooled to 0 °C, stirred for two hours and the precipitate was filtered to give 11.76 g of
the desired salt.

15 'H NMR (MeOD): § 1.73-1.82 (m, 1H), 1.93-2.10 (m, 3H), 3.05-3.24 (m, 3H), |
3.30-3.48 (m , 2H), 3.66-3.73 (m, 2H), 3.99-4.05 (m, 1H), 4.26-4.32 (m, 1H), 4.78-4.83 (m,
1H), 6.67-6.77 (m, 3H), 6.82-6.91 (m, 4H), 7.16 (t, 1H).

EXAMPLE 107: (S5)-2-[(R*)-3-(3-Hydroxy-phenyl)-piperidin-1-ylmethyl}-2,3-
dihydro-benzo[1,4] dioxin-5-ol
20 (5)-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)
25  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



Dihydro-benzo [1,4]dioxin-2-y1-[(R*)-3-(3-hydroxy-phenyl)-piperidin-l-yli-methanone (1.84 mmol,
0.623 g) and K2CO2 (3.67 mmol, 0.507 mmol) were added and the tube was sealed. Acetonitril (5 ml)
was added. Fhg sgRqigsuyvas stirred at 120 C for 60 min. After 25 cooling, ibemixserdomas 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): 81.75-1.98 (in, 3H), 2.63-2.93 (m,
2H), 114-3.28 (m, 2H), 4.11- 4.31 (n, 2H), 4.37-4,46 (8, 1H), 4.51-4.60 (m, 1H), 5.07-5.13 (M, IH),
5.73 (d, 2H), 6.78- WO 2009/013390PC-U12008/000090 91 7.09 (m, 7H), 7.29 (t, 1H)

(R1-1-[(5)-1-(& 3ritibystodhanzol kT diexitie2o poatiy|]-3-(3-fluoromethoxyphenyl)-piperidine
(R)-2,3-Dihydro-benzo[1,41dio n-2-yI-KR*!-3- -flyorome %8;:] - éjo_e_ @6 iperidinsl-yll-methanone
(0.13 mmol, 50 mgglw AfAGhthosk: ﬁié%}:t{o‘gg:gg% }’(e‘? or\}/' ggrﬁé?[éﬁp%ggcseﬁujﬁgi Flash
chromatograpjy,gayghg, lifig)campount (m, 20NMRICLRABYS (K376 549 688 142 HHB:4783 (m, 2H),

1.84-1.96 (m, 1H), 2.11- 224 (m, 2H), 2.56-2.63 (m, 1H), 2.67-2.73 (m, 1H), 2,77-2.86 (m, Il),
2.90-2.98 (m,7193)(t8.0H)3.07 (m, 1H), 3.94-4.04 (m, 1H), 4.28-4.36 (m, 2H), 5.71 (d, 2H), 6.78-7.04 (m,

71-1), 107.22-7.31 (yp, 11-1) . Eélf%ﬁ ];3- _1.2-diol

1-(2,3-Dihydro-beia ofl}fﬁ&o?(flrﬁé@% t yI)-py)r%ﬁgianng-Bf calr(t))oxylic acid methyl ester
1_-|(2,3-Dihyd rde-ben:éairﬁxﬁ}m;ljioﬁ('(_ﬂ)%zyoméo tldyt)eammﬁm}w) 61?&1?;@@?&{%@@%%&63@@1%& 15The
titte compound was prepare in m rrqmﬁy -dihydra- red
benzo[l,4]dio>£'r7n-921-§1 rh%%ﬁ%ﬁe@%%&?qﬁ%ﬁ% mnﬁx}nofflﬁﬁxﬁg?%ﬁ ?tg}cl%)\r?/ae{g Sgg(r:%r(g?rrlgs t% the
procedure forguhstitutedpyrrlididesdesspiregdnold®ngssGheive 286 06y fiBe eetGRAnRurification
by column chromatography (silica gel, heptaneiethyl acet :2) afforded. t ure.product. 20NMR
(MeOD, c6055): > 63kb! ?995:3?%3?@3&%%&??&%@3(?%%@,?291"'-'1“)?%?6’ (sg,}%.’s 4°3.74 (s,
1.5H), 3166-32855((91,3'1#%, 42680 1)z #1734-60387(00 (41146.78-6.86 (m, 4H).
1-(2,3-Dihydro-benzoll,4 dioxin-2-ylme'th%¥i1pyrrolidi.ne-3-carboxylic acid methyl ester 25A solution
containing 300 mg (Methanersifomic_asid KhirottlimsiRraRiigmy)-2-methanesulfonyloxy-
yImethyl)-5-oxo-0%,rlrg}gpe-3-carboxylic acid methyl ester in dry tetrahydrofuran (4 mL) was cooled to

OC under nitr&’ére . After adding 4 mL of IM 13H3-tetrahydrofuran solution _
(R)-3-(2,6-Dimethoxyphenoxy)propane-1,2-diol (2.26 g, 9.90 mmol) in

dichloromethane (20 ml) was cooled to 0°C and stirred under nitrogen atmosphere. Triethyl
16  amine (2.94 g, 29.00 mmol) was added in 15 min. Methanesulfonic acid chloride (2.61 g,
21.80 mmol) was added, and the mixture was stirred at + 25°C for 3 h. Dichloromethane
(20 ml) and 1 M NaHSO, solution (10 ml) were added and the layers were separated.
Organic layer was washed with 1 M NaHSO, solution (10 ml), water (10 ml) and saturated
sodium chioride solution (10 ml), dried (Na,SO,), filtered and evaporated to dryness to give
20  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-methanesulfenyloxy-
25  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



(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 WO

2009101339 (?;I'(@;ﬁ] 3Q,%/OOOOQO 92 methanol and 3 mL of 6 M HC1-solyignfollpwesdy stirring the
mixture at 40C for 1/2 h. Tetrahydrofuran was evaporated off under vacuum. The residue was

dissolved in 50 mL of water and the pH of the solution was adjusted to 10 using 1M Na2CO3 solution.
The water phase was extracted with ethyl acetate (3 #25 mL), and the combined organic phases were
5dried over anhydrous sodium sulfate, filtered, and evaporated to dryness. The crude product was

purified by colump,cyprategianiy (itisa e hepiane/eihpaseiatepatadd. Organic pidseNMR (MeOD,
06363): 2.02-2.13 (m, 2H), 2.61-3.12 (m, 71), 3.68 (s, 1.5H), 3.68 (s, 1.5H), 3.91 (dd, 1H), 4.25-4.31
(in, 2H), 6.76-B@Fed and) water layexuad PYiEacted tyicy wibrsishlnoBehseh SidBn D SaRcphase

yl)-pyrrolidin-S-X l@lcjh?irrgi h%%gslz extri-ilzz?s 3 eulioncentaininghaf Wig (Pafke m‘ﬂﬂ 2d saturated

1-(2,3-dihydro-benzo Ioxin-2- yimethyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester in dry
tetrahydrofurasdium dijavisle saldecnGd5mg)( L7 avuniotiedfar patiaplirbe wandtioh (NphiPe\ibtststrred at

room temperature for 2 1/5 th nd subse.%%gg%/ reﬁ%egtfor 2 h. Aft(?r the reaction mixture was 15

cooled to ToorP{bRBRYRT LIRSS L firYwater and 1T M N&OH. The solution was filtered

through celite and theifiirare(wameyaporaias BHIrpEsss, PHyificationt iy alH) dHiidmasl(aphy
(silica gel, triethylamine/ethyl acetate, 1:99) afforded the title compound. 'Ft NlvIR (MeOD, c6802):
1.48-1.56 (m, ),511.§I-§:b§((ﬁa,lﬁlt)§é.l31- .34&7%%?;@7.57@27.56?" r%?‘%ﬁ)?%&ﬂ%\%s (m, 2H), 3.94

(dd, 1H), 4.26-4.39 (Mel%'ﬂbe@u?%iﬁ@&:ﬂﬁ@)h?@ﬁ)&@%?@iﬂ&%—benzo[1,4]dioxin-Z-ylmethyl
2-11-(2,3-Dihydro-benzo[1941dioxm-2-ylmethylypyrrolidin-3- ylmethoxyl-ethanol To a solution

containing 50 ¢$tg1(0.19 mmol) of [1-(2,3-dihydro-benzo[1,4]dioxin-2- ylmethyl)-pyrrolidin-3-ylpmethanol
in dichloqcamethane (A.%me%mﬁgmgﬁg%ggg)@%w% 50% O\QW)Z_and 6 mg (0.02 nunol)

of tert-butylammonium bromide were 25added at OC. The reaction mixture was stirred for 1/2 h at OC.

After adding 28etblar(@diSomyivaly-pfapyt4styBfSnsoadétaeeheandmiigswes evhtnpged 1fdr4_$,rf5é1010(:.
Subsauen g AR 0 B AR L plaue iy gy e
2009/013390RGHird 229808080, filtered and evaporated to dryness. The crude product was
purified with flash chromatography using dichloromethane and ethyl acetate as eluents to
15 give 0.75 g of the title compound.
'H NMR (DMSO): 8 3.24 (s, 3H), 3.99 — 4.03 (m, 1H), 4.37 — 4.42 (m, 2H), 4.47 -~
4.49 (m, 2H), 6.35 - 6.41 (m, 2H), 6.61 — 6.65 (tr, 1H), 9.22 (s, 1H).
Methanesulfonic acid (R)-5-benzyloxy-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl
ester
20 A mixture of methanesulfonic 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-propano] to yield 8.8 mg of the pure title
compound.
25 'H NMR (CDCl,): 8 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-dihydre-benzo[1,4]dioxin-2-ylmethyl)-piperidin-

3-yl}-phenol



93 organic phase was washed with 5% NaHCO3 (1 x 20 mL), dried over anhydrous sodium sulfate,
filtered, and evaporated to dryness. The crude product was dried under high vacuum and redissolved
in dry tetrahydrofuran (4 mL) and reduced with 15 mg (0.40 nunol) of LiAl i e
procedure as YBNE & ude product was purified by column 50hromato%¢ypﬂh€%gi i(c(?:oa?%o?l,
methanolltriethylamine/ethyl acetate, 1:1:99). NMR (MeOD, ¢6936): 1.49-1.58 (m, 1H), 1.93-2.00
(m, 1H), 2.42-2.90(m, 7H), 3.38-3.46 (m, 2H), 3.51 (t,&H), 3.65 (t, 2H), 3.91-3.96 (in, 1I-1), 4.26 4.32
(m, 2H), 6.776,85 (m, 4H). EXAMPLE 114: 1-(2,3-Dihydro-benz

0il,41dioxin-2-ylmethyl)-3-methyl- Iding3reamoxylic gt mshMiRsia 240 49,8 golution
containing 80 mg (Oéé)x %%6?)%?‘%%%%%%%%?%&3?14 (3%?%2 ?Itlr?l;gthyp-éyrroligine-s-carboxylic

acid methyl estedl) ey tetiahytioiian s Mdanethgtounasidsitfogdreesstddaédtd. 3341C(0.58

mmol) of lithium diisopropylamine, (2.0 olution in heptane/tetrahydrofuraniet ene). The

reaction mixt&%%ﬁ%ﬂ%&%q%iéﬁgf ‘%“é’%‘%’%%és%‘&‘g‘erﬁt?%%ﬂ%eﬁ“ X %C%%lﬁggﬁ?f iodomethane

was added. Thepeastian mixivRommaaowRldemaymialigomdedP@rat el amthihb stiNiNg was

continued for 3h. The reaction was quenched with 15 mL of saturateEd %cg?gélg NI-14C1-solution and
Jwas

the tetrah/drofimethyleregapes 42aalbw arided-ridfreg et (88 B A AR THE B Sas
adjusted to 1q,ising, LM Na2CORer 36 WeiPhape. s ptsantpaadtiuatayaosiale, 6 X%,:025 inL),

and the combined organic phases were dried over anhydrous sodium sulfate, filtered, and evaporated
to dryness, armdthetrdsiQuaniaphdsicaasiderveigt s wae layer aqmraNro i pthyss (s, 3H),

LOCL7L(, 1) 2R A S, Ll 25052 BB A AL GIERROR 150

3.69 (s, 1.5H)*$8k H), 6.76-6.85 (m, 4H). 25EXAMPLE 115:
11-(2,3-Dihydrextee ard [ddididdod duyl ridtnidp Someony ChpyeeoibiireSoyfame thaspVEh drieuction of 84

S AR T b A e
chromatography using heptane and ethyl acetate as eluents to give 160 mg of the title
compound.

'H NMR (CDCl,): & 1.42 — 1.46 (m, 1H), 1.72 - 1.74 (m, 1H), 1.89 — 1.93 (m, 1H),
2.14 - 2.19 (q, 2H), 2.63 — 2.82 (m, 3 H), 2.91 - 2.94 (d, 1H), 3.03 - 3.06 (d, 1H), 4.02 -
15 4.06 (m, 1H), 4.31 —4.34 (q, 1H), 4.38 —4.41 (m, 1H), 5.29 (s, 1H), 6.45 - 6.53 (m, 2 H),
6.66 — 6.72 (m, 3H), 6.79 — 6.81 (d, 1H), 7.14 — 7.18 (tr, 3H), 7.26 — 7.44 (m, 5H).
(S}-Z-[(R*)-3—(3-Hydroxy-phenyi)—piperidin-1-yimethyl}-2,3-dihydro—
benzo[1,4]dioxin-5-ol
A mixture of 3-[(R*)-1-((S)-5-benzyloxy-2,3-dihydro-benzo{ 1,4]dioxin-2-ylmethyl)-
20  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.
25 '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-



94 LiA11-14 was performed using the procedure described above. Purification by column
chromatography (silica gel, methanolitriethylamine/dichloromethane, 1:1:99) yielded the desired pure
alcohol. 1H NMR (1).4e0D, c6807): 1.10 (s, 3H), 1.47-1.53 (m, 1H), 1.69-1.77 (m,
IF), 2.31 5(ddVOIYIRBBRL.80 (at, 5H), 3.36 (AB d, | H), 3.38 (AB d, 1 H), TSBKLA8%9§9% 24-4.29 (m,
2H), 6.73-6.84 (m, 4H).  EXAMPLE 116:
2-11-(2,3-Dihydro-benzo[1,4]dioxin-2-ylmethy1)-3-tngidhy1pyrrolidin-3-ylrnethoxyl-ethanol 38 mg (0.14
mmol) of [1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-methyl- 10pyrrolidin-3-yll-methanol was
treated with 21 iL (O 14 nunol) of tert-butylbromoacetate using the same procedure as described for
example 112 WWWW'B@HHW%omatography (silica gel, triethylaminciethyl acetate/heptane,

1:10:90) yielded the(gﬁﬁi_rgcgi poligiazdina@dustionniBeragdP.08 mmol) of the intermediate was
performed with 6 mg (0.16 mmol) of LiA11-14 using the same procedure as described for example

112. 15Purification KRBy heareg Aty TEIRcaGEotEh RIS cHA®), 1269) yielded the
desired lcohal.. . OR): 7 Lied. W), 2.34 (dd,
esired pure Coq%ﬂ)l @?%g%eﬁ)%%gt%é%%&ﬁ Z.Jiésg)(x% Lied - TRe 2B i) (

1H), 2.64-2.78'CS, B d, 1H),'3.52 (t, 1H), 3.52 (1, IF), 3.66 211), 3.67 (t,
1H), 3.935(dd ;ditiked 2574 . Bn(te 2 WS F®IEng5tiirreastiorramxurmong with: water and 1 M

1-(2,3-Dihydro-benzo[1,41clioxin-2-yImethyl)-3- inethoxymethyl-3- - lighi: ign of 56
mg (0.21 mmdFSHLL ,?%Wd?ﬁmg?ﬁf&%&%%@ﬁ%m’y 9?%?éﬁ1é/ﬁ§g§$bﬁ%?n-@ﬁ%fi%hanol in
1.5 ml of tetrabygleofiiraronipsuadded to a flask containing 58 mg (2,40 mmol) of sodium hydride,
previously washed V\{ith heptane under 25arg?on. The reg&%ol? réﬂ tur%{ g tlnggj ?H Eog  h,
cooled to 0C followedIBYMFofSS: A ddttion ot 2 8bittidn’ Brtal |ﬁ<’éi %15&% hTGT BF Sodomethane
in tetrahydrofigagy, (@5 m}). The reaction mixture was allowed to warm to room temperature and the

stirring was continued for 11/2 h. Water was slowly added and tetrah‘%d'rofuran was evaporated off and
WO 20090013390P (Tt aodsyaionoady (R)-1-(2,3-dihydro-benzo[1,4]dioxin-2-yl)methyl ester

(S)-l-(2,3-Dihydro-benzo[1,4]dioxin-2-yl)-methanol (24.1 mmol, 4.0 g),
triethylamine (24.3 mmol, 3.42 ml) and DCM (50 ml) were mixed and stirred on an ice-
bath. p-Toluenesulfonyl chloride (24.3 mmol, 4.63 g) in DCM (10 ml) was added dropwise.
The mixture was stirred over night at r.t and washed with water. The organic phase was

15  evaporated to dryness. The crude product was dissolved in THF (10 ml) and treated with 1
M NaOH (2 ml) for 10 minutes. Water (100 ml) was added. The aqueous solution was
extracted with EtOAc, the organic phase was dried and evaporated to dryness. Flash
chromatography, using heptane/EtOAc as eluent gave 7.66 g of the desired product.

'H NMR (DMSO): 8 2.42 (s, 3H), 3.91-3.99 (m, 1H), 4.17-4.29 (m, 2H), 4.31-4.38

20  (m, 1H), 4.40-4.46 (m, 1H), 6.75-6.86 (m, 4H), 7.48 (d, 2H), 7.80 (d, 2H)

I-[(S)-1—(2,3—Dihydro—benzo{1,4]dioxin-Z-yl)methyl}~3-(2—meth0xy—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

25  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): & 1.86-1.97 (m, 1H), 2.55-2.56 (m, 1H), 2.54-2.65 (m, 1H), 2.74-



the water phase was extracted with dichloromethane (3 x 25 m1). The combined organic phases were
dried over anhydrous sodium sulfate, filtered, and evaporated to dryness. Purification by column
chromatogra gggic |, ethyl acetatenteptane, 7:13) yielded the desirecll mg&whﬁther. 5'H
NMR (MeOD,p‘(E}é j) 3):/8}%%0(3’ 3H), 1.46-1.53 (m, 1H), 1.69-1.76 (m, 1H), 2.3‘%@&, 1H), 2.552.74 (m,
5H), 3.16-3.23 (m, 211), 3.33 (s, 1.5H), 3.34 (s, 1.5H), 3.93 (dd, 1H), 4.214.30 (m, 211), 6.78-6.84 (m,
4H). EXAMPLE 118: 3-1(R)-1-((5)-7-Nitro-2,3-dihyro-benzo[1,4Idioxin-2-
ylmethyl)-piperidin-3-yll-phenol 10(S)-2-[(R*)-3-(3-Hydroxy-phenylypiperidin-I-y ethy11-2,3-dihydro-
benzo[l"‘ld'%@b?ﬁ?,' 3_H)ATM§QSI?G&9WQ1@%'PL@§§1(% 9 ek 2307 9Xwastdissobadinsn BMF (15

ml). Anhydrous potassium carbonate (15,5 nunol, 2.1 gS was added and reaction mixture was warmed
to 50C. (2R)-(42Fyeihiltosyine. (13 94t IHR. 2. ty-1ia8 aisddletddd BMAT2 Hdin!) and added drop

wise at 50C. The reaction mixture was heated to 120C for 2h. After cooling the mixture was quenched

with water and filteregh, Thgpyaiqiolay, Wé}&?.ﬁt.@,ci-qgiﬁ‘yiﬁ%-‘ﬂgﬂzﬁf@)@%&Eﬁtﬁ@uﬁm&ﬁ%@(@hases

were combined and washed twice with’ water and saturated sodium chloride solution. The organic
phase was drifidqiadBogméilbaled-anthlappesidis¢olidiness. This gave 2.1 g of the title compound

as a mixture of isomers 20(20/80). Purification.was by .crystallizations | i lgrobenzen)
to give 0.6 g of the ti é?%gan%%ﬁr?ld (Ey'gﬁﬁélﬁ?wgg)%l%yﬁ%%ﬁﬁ me, % 4{’%%%%1%9@%%(55—%
4.23-(4.?7 (m, ﬂﬂﬂ@tﬁﬁ?}f@ﬁl&'ﬂlw(’ &aﬂzﬁ)mtsmg,l)szlileédka&I)n DCRA 3B padey. ivietiranesulfonie
acid (R)-7-nitro-2,3-dihydro-benzo[1,41dioxin-2-yimethyl ester 25(S)-2- o .
*)-3-(3-Hydro@%ﬁ@%ﬁﬁfﬁpﬁﬁ@ﬂ]&ﬁﬁ{[qﬁwgﬁmrfgaﬂﬁ% r-nB%chS[’fz ?4?&%%(%%?0 (38t in.60g)
was dissolvedsngnyidichieiametnanal fhrigihylamine 18 3 3um), was adsedeadsheTmbdizaweas cooled
to OC. Methanesulfonyl chloride (2.94 mmol, 0.34(?_%9was added drop wise at OC. The mixture was

allowed to wai#tstiRedad-sirddiol e NghiC1 MHYHEge Aldrtbrids RESEOREEG RS Yhded. Water
WO 2009¢013390RC T{1LI12008/900900 RFdpRiase Maserrasiackinies with D64V avgrthe organic

phases were combinéd. The organic phase was extracted with water and brine and eva%rated to

dryness. The predechrbligcrydapmauttaasyrenet amidnticn/ Bredi-ang giwomied tp dripestitiheditpound
compound was crystallised (1.02 g) from diethylether.

"H NMR (DMSO): & 0.94 (s, 1.5H), 1.19 (s, 1.5H), 1.27-1.39 (m, 1H), 1.40-1.54 (m,
0.5H), 1.61-2.00 (m, 2.5 H), 2.78-3.06 (m, 2H), 3.20-3.29 (m, 3H), 3.40-3.88 (m, 5H), 3.98-
15 4.12 (m, 1H), 4.27-4.38 (m, 1H), 4.46-4.69 (m, 2H), 4.89-5.03 (m, 1H), 6.80-6.96 (m, 4H),

9.78 (s, br, 0.5H), 10.34 (s, br, 0.5H)

EXAMPLE 110: (R*)-1-[(S)-1-(2,3-Dihydro-benzo[1,4]dioxin-2-yDmethyl}-3-(3-
fluoromethoxy-phenyl)-piperidine
(R)-2,3-Dihydro-benzo[1,4]dioxin-2-yl-[(R*)-3-(3-fluoromethoxy-phenyl)-
20  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
25  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 (MeQD): & 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-



'H NMR (CDCI3): .5 3.11 (s, 314), 4.19-4.24 (m, 1H), 4.43-4.54 (m, 4H), 6.69 (d, 5IH), 7.81-7.84 (in,
2H). 3-[(R)-1-((S)-7-Nitro-2,3-dithydro-benzollstidioxin-2-ylmethyl)-piperidin-3-y11- phenol

Methanesulft&g}g %‘%%g%g-nitroe,3-dihydro-benzo[l,4]dioxin-2-y|methy| %ﬁé%gggq%ﬁggl 0.28 g)
In theé mix (2.

was dissolve ure of DMF (2.8 ml) and acetonitrile (2.8 m1). 10Na mmol, 0.25
g) and (R*)-3-(piperidin-3-y1) phenol hydrochloride was added. The mixture was refluxed 4h and after
cooling water (15 ml) was added. The water phase Wk extracted twice with ethyl acetate and washed
with water and brine. Evaporation to dryness gave 0.36 g of the crude product. Flash chromatography,
using heptane,/()g@,ﬁe,m; @_Iy@@t @Hyl crystallisation (CHC13) gave 83 mg of the desired product.
15'1-1NMR (CDC13§: 5 1.25-1.28 (m, 1H), 1.72-1.78 (m, 2H), 1.92-1.94 (m, 1H), 2.16- 2.25 (m, 211),
2.61-2.83 (m, 3H), 2AB5)3AYrk(2:34pilaydgohanacy, Y digxin sy yhmathyll3A3-frpromethexgu (s, 1H),
6.66-6.73 (M, 2hll 16-'80 dallgl), 6.91-6.95 (m, 111), 7.17 (t, 11-0, 7.75-7.78 (m, 2H).As already
mentioned hefeil e)f(ﬁlé’,e lelmtl:ompounds of formula | show interesting pharmacological properties,

namely they exhibit gr)-ippmitiedrséleciofity foiottie-2¢lalpia2iC( adhenmosegiox sphenpb-andiidian
enhanced potency. Said properties are demonpstrated Wgh tf%e colog'cal te té)r sented below.
EXPERIMENT1: mﬁﬁﬁ%ﬁ3ﬂﬁiggﬁlgﬂﬂ%§lﬁ?ﬁf B a%ﬁ??liﬁ? 3%%&%/”%1“\’/@?0 inese hamster
ovary (CHO) %r@}igrggmgg&g,@tqggg@}w&aWSa@%% aind ZhatiehadC or rodent alpha2D receptors

(University of Turku, Finland) were cotransfected with the expression vector pCEP-Gal 6 éMoIecuIar

Devices, CA, USA) dAaHAERIE s @b rhAli@d ity filrfaddBherdit LiHE 114 Pedddtors and

mitochonarialy Jaigetathasauories (hrerg! 80 BEGIIero Hed inihinpssinenta] hergells were
maintained at 37 C ih” WO 2009/013390PCT/F12008/000090 97 a 5 % CO2/ 95 % air almosphele.

The cells werd.8itfudddin BIBM F4190h bdidis diSiemée 2R 1006 FE8, @5 IMHEPES), 100 1U/mI
penicillinmloowmjﬁsgepf ycin, 500 itWml geneticin. and 240 uglml hygromycin B. The cells were
subcultured twice wee W’Wlt 0.25 trypsin and 1 niM EDTA. The subculture ratio was 51:5-1:20. The

growth medium was changed every 2 or 3 days. All cell culture reagents were .
EXAMPLE 111: 1-(2,3-Dihydro-benze[1,4]dioxin-2-ylmethyl)-pyrrolidine-3-

carboxylic acid methyl ester
1-(2,3-Dihydro-benzo[1,4]dioxin-2-yimethyl)-5-oxo-pyrrolidine-3-carboxylic
acid methyl ester

15 The title compound was prepared using 200 mg (1.21 mmol) of 2,3-dihydro-
benzo[1,4]dioxin-2-ylmethylamine and 0.17 mL (1.21 mmol) of dimethyl itaconate
according to the procedure for substituted pyrrolidines described in J. Org. Chem. 26 (1961)
1519-1524. Purification by column chromatography (silica gel, heptane/ethyl acetate, 1:2)
afforded the pure product.

20 'H NMR (MeOD, ¢6055): 2.62-2.73 (m, 2H), 3.33-3.39 (m, 1H), 3.52-3.64 (m,
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-yimethyl)-pyrrolidine-3-carboxylic acid
methyl ester

25 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




from Gibe. The day before the experiment the cells were plated into black-walled, clear bottom 96-well
plates at a density of 30,000-45,000 cells/well. The growth medium was removed and the cells were
incubated with the test compounds and the FLIPR Calcium 3 Assay reagent (Molecular Devices, CA,
USA) for 1 h Y2926 Yark. The test compounds (concentrations in cell€ S58B4 MM) were
dissolved in Probenecid-Ringer consisting of 150 mM NaCl, 3 mM KC1, 1.2 mM MgC12, 1 rnM
CaC12, 5 rriM glucose, 20 mM HEPES and 2.5 mM pgebenecid (pH 7.4 adjusted with 1.0 M NaOH).
The osmolarity was adjusted to 322 milliosmoles with Osmostat(r) OM-6020 osmometer (DIC Kyoto

Daiiehi Kagagu Co. Ltd, Japan). The s.in intracellular 15 calcium were monitared Using
FLEXstation %ﬁ@%b@éﬁmhé’ﬁ&ﬁmgﬁﬂwp%ﬂﬁgﬁ‘?'ae#ekayf E}glf}gﬁhs érrn\)/(v%ﬁgt%a#gﬁ ﬁ%ﬁofjldular
Devices, CA, HaA)aRkdisp\pyecvasing QQF tmax Rid@neTsionsidisofivataoibexpsiimenis were

performed at 37C. The test compounds dissolved in Probenecid-Ringer were applied by FLEX station
at 17 s time pwiser iné tesdhefithe roluigneasadivssmhisolhesingd H{eg@ﬁfﬁ?e%?lﬁ‘fiﬂﬁ"dg&%gbonse

curves, which fanged 208 Q1 AR 1AM (R SKIEK 08 SR ARG GRRIAD S Selvere

stimulated either w adrenaline or 200 nM noradrenaline and the test compounds were
added to she deitsl avteashgdnos sefore thifairpBliersharypicesated soainyares dlie ephe atedust each

concentration and seyen diffetent dqse leyels. For,.example, if pgg Qitgla,tg from which results
were obtained”\ﬂfa%ufﬁ\ﬁgg}’éff? # I\Illvzgﬂgr \?\?éll%(ﬁlwﬁcsa ee%%e f%g%?gqé%nst?uct’% ose-response

relationship. The samplesIWEre-ODjtes 63 8D, EncheREBsDA wWaS 2ete Tidy 26825 hidH)ith a 515
nrn cut-off filter. Reading time was 60 s per. Weél and ?ﬁ p{ 0 g%ti lier. sensitivity value was set to 15.
The minimum¥feske vaIaG bt tea h?’i‘hé a i%ﬁrgi] a ué% each well was used in the
calculations. SOFTmax PRO version 3.2 software was used for analyzing the results. Fitting of the
antagonist dose- W@ 0IESBE0R GBS0 Isttdspindeyiamihsvayrpelitimiervith the
free Hill equation and the IC50 values were fitted with Michaelis-Menten equation in Sigma Plot 8.0.

The results ar® &3 in Table 1. '
To a solution containing 130 mg (0.45 mmol) of 1-(2,3-dihydro-benzo[1,4]dioxin-2-

yimethyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl ester in dry tetrahydrofuran (4 mL)
was added 68 mg (1.79 mmol) of LiAlH,. The reaction mixture was stirred at room
temperature for 2 % h, and subsequently refluxed for 2 h. After the reaction mixture was

15 cooled to room temperature, it was quenched with water and 1 M NaOH. The solution was
filtered through celite and the filtrate was evaporated to dryness. Purification by column
chromatography (silica gel, triethylamine/ethyl acetate, 1:99) afforded the title compound.

'H NMR (MeOD, ¢6802): 1.48-1.56 (m, 1H), 1.91-2.01 (m, 1H), 2.31-2.49 (m, 2H),

2.57-2.90 (m, 5H), 3.44-3.53 (m, 2H), 3.94 (dd, 1H), 4.26-4.39 (m, 2H), 6.77-6.85 (m, 4H).

20 EXAMPLE 113: 2-[1-(2,3-Dihydro-benzo{1,4]dioxin-2-ylmethyl)—pyrrolidin—3—
yimethoxyj-ethanol
To a solution containing 50 mg (0.19 mmol) of [1-(2,3-dihydro-benzof1,4]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
25  added at 0°C. The reaction mixture was stirred for % 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



Compound Alpha2A Alpha2C Compound of example 2 3780.6 11.4 Compound of example 12 374.1
19.6 Compound of example 18 >10000 69.5 Compound of example 29 4357.3 5.4 Compound of

example 48 1470.4 7.4 Compound of example 58
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organic phase was washed with 5% NaHCO; (1 x 20 mL), dried over anhydrous sodium
sulfate, filtered, and evaporated to dryness. The crude product was dried under high vacuum
and redissolved in dry tetrahydrofuran (4 mL) and reduced with 15 mg (0.40 mmol) of
LiAlH, using the same procedure as above. The crude product was purified by column
5  chromatography (silica gel, methanol/triethylamine/ethyl acetate, 1:1:99).

'H NMR (MeOD, ¢6936): 1.49-1.58 (m, 1H), 1.93-2.00 (m, 1H), 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, 1H), 4.26-4.32 (m, 2H), 6.77-
6.85 (m, 4H).

EXAMPLE 114: 1-(2,3-Dihydro-benzo}l.4]dioxin-2-yimethyl)-3-methyl-
10  pyrrolidine-3-carboxylic acid methyl ester
To a solution containing 80 mg (0.29 mmol) of 1-(2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-pyrrolidine-3-carboxylic acid methyl ester in dry tetrahydrofuran (4.5 mL) at -
78°C under nitrogen was added 0.3 mL (0.58 mmol) of lithium diisopropylamine (2.0 M
solution in heptane/tetrahydrofuran/ethylbenzene). The reaction mixture was stirred at -78°C
15  for 1 h and subsequently 0.04 mL (0.58 mmol) of iodomethane was added. The reaction
mixture was allowed to warm to room temperature and the stirring was continued for 3h.
The reaction was quenched with 15 mL of saturated aqueous NH,Cl-solution and the
tetrahydrofuran was evaporated off under vacuum. Water (50 mL) was added and the pH
was adjusted to 10 using 1M Na,CO,. The water phase was extracted with ethyl acetate (3 x
20 25 mlL), and the combined organic phases were dried over anhydrous sodium sulfate,
filtered, and evaporated to dryness, and the residue was dried under hi gh 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).

25 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



776.2 9.5 Compound of example 61 2874.0 2.4 Compound of example 63 2726.4 0.8 Compound of
example 69 1286.2 1.7 Compound of example 71 1154.0 1.1 Compound of example 72 635.4 0.9

Compound of examg}(?]3)73@0345.7 7.4
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LiAlH, was performed using the procedure described above. Purification by column
chromatography (silica gel, methanol/triethylamine/dichloromethane, 1:1:99) yielded the
desired pure alcohol.

'H NMR (MeOD, ¢6807): 1.10 (s, 3H), 1.47-1.53 (m, 1H), 1.69-1.77 (m, 1H), 2.31
(dd, 1H), 2.60-2.80 (m, 5H), 3.36 (AB d, 1H), 3.38 (AB d, 1 H), 3.92 (dd, 1H), 4.24-4.29
(m, 2H), 6.73—6.84 (m, 4H).

EXAMPLE 116: 2-[1-(2,3-Dihydro-benzo[1,4] dioxin-2-ylmethyl)-3-methyl-
pyrrolidin—3-ylmethoxy]-ethanol |

38 mg (0.14 mmol) of [1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-3-methyl-
pyrrolidin-3-yl]-methanol was treated with 21 pL (0.14 mmol) of tert-butylbromoacetate
using the same procedure as described for example 112 . Purification by column
chromatography (silica gel, triethylamine/ethyl acetate/heptane, 1:10:90) yielded the desired
intermediate. The reduction of 30 mg (0.08 mmol) of the intermediate was performed with 6
mg (0.16 mmol) of LiAlH, using the same procedure as described for example 112.
Purification by column chromatography (silica gel, triethylamine/ethyl acetate, 1:99)
yielded the desired pure alcohol.

'"H NMR (MeOD): 1.13 (s, 3H), 1.47-1.54 (m, 1H), 1.75-1.82 (m, 1H), 2.34 (dd,
1H), 2.64-2.79 (m, 5H), 3.27 (AB d, 1H), 3.32 (AB d, 1H), 3.52 (t, 1H), 3.52 (t, 1H), 3.66
(t, 2H), 3.67 (t, 1H), 3.93 (dd, 1H), 4.25-4.30 (m, 2H), 6.76-6.85 (m, 4H).

’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 m] 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 ul (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



Compound of example 86 8423.6 10.7 Compound of example 89 2141.0 0.6 Compound of example
96 5444.6 4.6 Table 1. Alpha2A and alpha2C antagonistic activity in van). 5In vivo effects of the
compounds of foimua | can be demonstrated with the pharmacological tests as described in WO
03/082866. THOASIMIBIHYS of formula | exhibit alpha2C antagonistic actiityT FRABLES: invention
thus provides compounds for use as a medicament. Compounds for use in the treatment of diseases
or conditions where an alpha2C antagonist is indicated to he useful are 10also 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 fatg asfon mpaund gformulal is
L ‘ : ] 5°mﬁ.°f’h Bn8
administered t eévﬁsrrﬁ?}?g ,Vééa.eﬁtﬁ?nc%en,‘?ﬁérl]gle%g Osnllj%tlg e ?rﬁent. e Use of the c%rr‘%?)ncl)ﬁnds of

formula | for thgpamdacitee ofa medicamseodiion ttfitediment ahdiseqeestat toahdittens where an
alpha2C antagonist is indicated to be 1 5useful is also provided. In one emb»ogn#}gré of the

invention the RFSHEFAKPRIBNSA MR SRR BRSBTS asyibths e AsRigthist &tdl%o be
useful is a megigl disordefpropagated by stress,

5 "H NMR (MeOD, c9843): 1.1 (s, 3H), 1.46-1.53 (m, 1H), 1.69-1.76 (m, 1H), 2.34
(dd, 1H), 2.55-2.74 (m, 5H), 3.16-3.23 (m, 2H), 3.33 (s, 1.5H), 3.34 (s, 1.5H), 3.93 (dd,
1H), 4.21-4.30 (m, 2H), 6.78-6.84 (m, 4H).

EXAMPLE 118: 3-[(R)-1-((S)-7-Nitro-2,3-dihydro-benzo{1,4]dioxin-2-
yimethyl)-piperidin-3-yl}j-phenol
10 (S)-2-[(R*)-3-(3-Hydroxy-phenyD)-piperidin-1-ylmethyl}-2,3-dihydro-
benzo{l,4]dioxin-5-o0l
4-Nitrobenzene-1, 2-diol (‘12, 9 mmol, 2.0 g) was dissolved in dry DMF (15 mi).
Anhydrous potassium carbonate (15,5 mmol, 2.1 g) was added and reaction mixture was
warmed to 50°C. (2R)-(-)—glycidyl tosylate (13, 5 mmol, 3.2 g) was dissolved to DMF (2
15 ml) and added drop wise at 50°C. The reaction mixture was heated to 120°C for 2h. After
cooling the mixture was quenched with water and filtered. The water layer was extracted
twice with ethyl acetate. The organic phases were combined and washed twice with water
and saturated sodium chloride solution. The organic phase was dried (Na,S0,), filtered and
evaporated to dryness. This gave 2.1 g of the title compound as a mixture of isomers
20 (20/80). Purification was done by crystallizations (CHCI, and chlorobenzen) to give 0.6 g of
the title compound.
'H NMR (DMSO): 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{l,4]dioxin-2-yimethyl ester
25 (8)-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. Methanesulfony!
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



WO 2009/013390PCT/F12008/000090 99 Parkinson's disease, depression, schizophrenia, attention
deficit hyperactivity disorder, post-traumatic stress disorder, obsessive compulsive disorder, Tourette's

syndrome, ble harosiéasm or other focal dystonias, temporal lobe epilepsy WitzFBa{chosis a
0

drug-induced ch"r% i1$,3,3lg-?untington's disease, a disorder caused by fluctu&tidi ﬁ/gﬂloeo\?gls of 5sex

hormones, panic disorder, Alzheimer's disease or mild cognitive impairment; for example, a mental
disorder propagated by stress, Parkinson's disease, d&pression, schizophrenia, attention deficit
hyperactivity disorder, obsessive compulsive disorder or Alzheimer's disease; such as a mental

disorder propagated, by sresh.deREeSHaDRM Az AR veniRc- HIRRRIRSRHVR QXamp e ffic

drug-induced psychoses include, but are not limited to, psychosis caused by chronic use of

dopaminergic pigentsas extRetsrbwithtamies axhbaisie sndf dicentesd Calizaeshy e cludrorrarehe s vels of
sex hormones i{}%&%ab% but ar P%ttig”t‘féo?réle 1 rﬁ@é"d@g%ﬁ(@ﬂ(&@&@b‘&&f’t flashes. The compounds

of the invention-can be administere , ample, enterally, 15topically or parenterally by means of

any pharmaceutical feriNMaEtiGIDEef fot Is@idd Blrin st damahd )cdmprisingrat 4856 6fiddctive
compound of formula | in pharmagceutically acceptable and effective amounts together with
pharmace%ticé ’gcﬁéﬂtgﬂlg’bi ts, carriers and/or excipients known in the art. The manufacture of

such phaiinaceuticalfqeyiati@nyisirans-nihararbadd iesansancttitmang i pheailmn3iga. subject
in need of the treatment will vary depending on the compound being administered, the species, the
age and the sek@he subject being treated, the particular condition being treated, as well as the route

and method of admi'ﬂiﬁéﬂ%}%@uﬂ&%%&@?ﬁy-‘?’-%ﬁﬁrmrﬁgig\’d?oD&E%Tl%kjﬁ%%@i@ﬂrﬁ&hﬁ%%ﬂing')’, the

typical dosage for oral administration is from 10 ng/kg to"100 mg/kg per day and for 25parenteral
administration(§8finmg, Mgt 9 anditeglicdan thd aximeh MALR.8 ml) and acetonitrile (2.8 ml).

20091013390RGT A1 7998/999998 399) and (#%)-3-(piperidin-3-y1) phenol hydrochioride was added.

The mixture was refluxed 4h and after cooling water (15 ml) was added. The water phase
was extracted twice with ethyl acetate and washed with water and brine. Evaporation to
dryness gave 0.36 g of the crude product. Flash chromatography, using heptane / EtOAc as
eluent and crystallisation (CHCl;) gave 83 mg of the desired product.

15 '"H NMR (CDCl,): 6 1.25-1.28 (m, 1H), 1.72-1.78 (m, 2H), 1.92-1.94 (m, 1H), 2.16- |
2.25 (m, 2H), 2.61-2.83 (m, 3H), 2.95-3.07 (m, 2H), 4.09 (dd, 1H), 4.33-4.34 (m, 1H), 4.42
(dd, 1H), 4.94 (s, 1H), 6.66-6.73 (m, 2H), 6.80 (d, 1H), 6.91-6.95 (m, 1H), 7.17 (¢, 1H),
7.75-7.78 (m, 2H).As already mentioned hereinbefore, the compounds of formula I show
interesting pharmacological properties, namely they exhibit an improved selectivity for the

20  alpha2C adrenoceptor subtype and/or an enhanced potency. Said properties are

demonstrated with the pharmacological test presented below.

EXPERIMENT 1: Determination of alpha2A and alpha2(C antagonistic activity

in vitro

Chinese hamster ovary (CHO) cells stably transfected with human alpha2 A and
25  alpha2C or rodent alpha2D receptors (University of Turku, Finland) were cotransfected with
the expression vector pCEP-Ga16 (Molecular Devices, CA, USA) and CHO cells stably
transfected with human adrenergic aipha2B receptors and mitochondrially targeted aequorin

(Euroscreen, Belgium) were used in this experiment. The cells were maintained at 37 °C in



active ingredients combined in a single composition, and/or suitable pharmaceutical excipients.
Suitable pharmaceutical excipients include conventionally used excipients and formulation aids, such
as fillers, binders, disintegrating agents, lubricants, solvents, gel forming agents, emulsifiers,
stabilizers, cONRP2AS/BHIOr preservatives. 5The compounds of the inventiBRTAFESSHHIEA into
dosage forms using commonly known pharmaceutical manufacturing methods. The dosage forms can
be, for example, tablets, capsules, granules, suppositgfies, emulsions, suspensions or solutions.
Depending on the route of administration and the galenic form, the amount of the active ingredient in a

formulation can_typically vary between 0.01,% and 100 % by weigh person, skilled in the art will
appreciate thé‘t%F%gwgé%ﬁf?%@hﬁt@dﬁ?ﬁ@%ﬁ%ﬁ r%%%‘é‘e‘#%%’l}?érgl KHRELt departing from
the inventive GaRoRRI-A-RSF AN ShiledImthaaraisEsNdRrsiandpéhrithe imeangien is not limited to

the particular embodiments disclosed but is intended to also cover modifications of the embodiments
that are withirstiseteajsaoi M esfmbaersicinaOdHbreasbupenysnA oo 6801 CLAIMS 1. A

compound of (I LRG3 BB XA IR INTRLSYTA SICUB L i gsiggle bond

Rl is, indepen%]enty at each occurrence, hydroxy; (C1-COalicYl, (C1-RalkoxY, halogen,
halo(CI-C&)alkys- pRe VoS atikdiyy (€ds Caalieskgve=dpr, UNyNOR crli-autureoisagwits were

di(C1-Co)allcylamitio,of GARGY1 ORI SIERSAL RS GRFD RFSH TR BFack ARGl -GEMRY!

bottom 96-well plates at a density of 30,000-45,000 cells/well.

The growth medium was removed and the cells were incubated with the test
compounds and the FLIPR Calcium 3 Assay reagent (Molecular Devices, CA, USA) for 1 b
10 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 KCI, 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
15  calcium were monitored using FLEXstation benchtop scanning fluorometer with integrated
fluid transfer workstation (Molecular Devices, CA, USA) and displayed using SOFTmax
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 ICs,
value for a given test compound was determined from dose-response curves, which ranged
20  from 0.01 nM to 10 pM. 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
25  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-



R3 is, independently at each occurrence, H or (C1-C6)allcyl; R, is, independently at each occurrence,
H, hydroxy, (C1-C6)alkyl, (C2- C6)alkenyl, hydroxy(C1-C6)alkyl, hydroxy(C2-C6)alkenyl,
(C1-C6)alkox CE %632% A (C2-C6)alkenyloxy(C,-C6)alkyl, (Cl-C6)aIIcyI-(S:: ézé -()?@ialkoxy-
15(C=0)-, hy roxy? { alkoxy(C1-C8)alkyl or (Cl-C6)a1koxy(CI-C6)a|kox91§J f égé%a yl; or R., and
R4 both attached to the same carbon ring atom Mini, together with the carbon ring atom to which they
are attached, a -(C=0)- group; R5 is H or hydroxy; 2088 R4 and R5 attached to adjacent carbon ring
atoms form a bond between the carbon ring atoms to which they are attached; R6 is phenyl
unsubstituted gt sybstituied WithJbB2-euasiieRte: RoH B.isish 4-GEelkyhiyiaxy @Heg6)alkyl,
(C1-C6)alkoxy(CI-C6)alkyl or (C1- C8)alkoxy-(C=0)-; 250r R, and R, attached to adjacent carbon ring
atoms form a WithdvbeastisriMhetenxQua009 /0188398 PETAA.2008/000090 102 carbon ring atoms to
which they are attached; R8 is hydroxy, (C,-C6)alkyl, (C2-C6)alkenyl, (C,-C6)alkoxy, halogen,
hydroxy(Cr C6)alkyl;dpalolCr-Colaliovl hytkaxy{¢2-C6)alkenyl, hydroxy(C1-Cé6)alkoxy,
halo(C1-C6)alkoxy, phenyl(C1-C6)alkoxy, (C1-C6)alkoxy(C1-C6)alkyl, (C2-

5C6)alkenyl - - icyl-(C=0)- -CB)alkoxy-(C=0)- (C1

(C,-C6)alkyl-Seoiponf =052§“‘¥F(&@¥ I

hydroxy-(G=0 1 ;
(C1-Cé)alkoxy:(C (OQ)H Kaxy(C1-C6)alkyl, (0-C6)allcyl-S-(Gd.zC6)alkyl,
Yagkyl, (Cr 10@@)alkoxy(C1-C6)alkyeS-(C1-C6)alicy, 1,

hydroxy(CI-CEy,l 1

(C1-Co6)alkyl-(ompyuid (Ed4piadiyl, (Cr 43573 5.4
Compound of example 48 1470.4 7.4
Compound of example 58 776.2 9.5
Compound of example 61 2874.0 2.4
Compound of example 63 2726.4 0.8
Compound of example 69 1286.2 1.7
Compound of example 71 1154.0 1.1
Compound of example 72 635.4 0.9
Compound of example 74 3457 7.4
Compound of example 86 8423.6 10.7
Compound of example 89 2141.0 0.6
Compound of example 96 5444.6 4.6

Table 1. Alpha2 A and alpha2C antagonistic activity in vitro.

5 In vivo effects of the compounds of formua I can be demonstrated with the

pharmacological tests as described in WO 03/082866.

The compounds of formula I exhibit alpha2C antagonistic activity. The present
invention thus provides compounds for use as a medicament. Compounds for use in the
treatment of diseases or conditions where an alpha2C antagonist is indicated to be useful are

10 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

15  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,



C6)alkoxy-(C=0)-(C I -C6)alkyl-S-(C1 -C6)aWyl, (C,-C6)alkyl-S-(C1-C6)alkoxY(C1- C6)aLkyl,
hydroxy(C,-C6)alkyl-S-(C1-C6)alkoxy(C1-C6)alkyl,
(C1-C6)alkoxy(ClC6)alkyl-S-(C1-C6)alkoxy(C1l-C6)alkyl, (Cl-C6)alkyl-(0=S=0)-(C1-C6)allcyl,
hydroxy(C1-C8)ediogl683®,---0)-(C,-C6)alkyl, (C1-C6)alkoxy(C, -C6)alkyl - AG{FERENIEINC6)alltyl,
(C1-C6)alkyl-(0-S=0)-(C1-C6)alkoxy(C,-C6)alkyl,
hydroxy(C)-C6)alky1-(0=S=0)-(C1-C6)alkoxy(C,-C6)ajkyl, (CI-C6)alkoxy(C1-
C6)alkyl-(0=S=0)-(C,-C6)alkoxy(C1-C6)alkyl, (0-C6)allcy1-0-(0=-S=0)-(C,- C6)alkyl,
hydroxy(CI-C6)alkyl-0-(0=S=0)-(C,-C6)allcyl, (CI-C6)alkyl-(0=S=0)- 0-(C1-C6)alkyl, .,
hydroxy(C1-CBReEmpsqs Jisesso. (SRIesHA ?@Ebﬁé}éﬁmﬂ% Z &Bmfﬁ’@}&g%&%ﬁialkyl,

hyd roxy(CI-C@)ﬁt’L 9&%%3'&@393&%4@&5&:@@@@% gls‘@@ﬁimi@f,(@mg@(}@*@%drome,
halo(CI-C)alkoxy(CI-C6)alkyl, CN, NO?2, (RI0)2N-, (RIAN-(C1-C6)alkyl, (R10)2N-(C=0)-,

(R10)2N-(C=0)«ha-Gpanlatie; fes) disiinimieymeet ooy eiles) il By st o) g
121020-(C=OuCie ol On S O GBI, R R (el Q=R

25(Cl-C6)a1I%% Xy: of R, and Rs attached to adjacent carbon ring atoms form, together
with the aarbagyingratasspmwhisbrthey drbdtiachdtcascondehserphienyinpagmentefein said phenyl

ring is unsubstituted or substituted with 1 or 2 sybstituent(s) each,independently being hydroxy,
(C1-C6)alkyl, TEeIpIg) AMRGRIA HWF&%R‘&P-%%S%B&W,SW% L*’L‘)FWB Szgéga/ﬁeﬁ%%‘gﬁ?f’f‘/mzoos/oooogo
103 halo(Cl-C&alkphrtaia GRMKeXERLE B) plbitG, GRdatiey| dbretiivoté@ipulsitialioxyef G=0)-; or R4

and RB attached to adjacent carbon ring atoms form, together with the carbon ring atoms to which
they are attachisenes idieast) S8R & MBIFBRr 8L BFaReET NS G S EEPES B K lic ring or a

condensed 5 gn.6 membered saturated or unsaturated heterocyclic ring containing | or 2 heteroatom(s)
selected from N. 0,/and S. wherein said carbocyclic or heterocyclic ring is unsubstituted or substituted

with 1 or 2 substituent(s) each independently being hydroxy, (CI-C6)alkYl, (C1-C6)alkox
hyd roxy(@I-C6)alkylgﬁéﬁa@i@@'@)ﬁ’fﬂ?}?f@@%Q%H}éé?&ﬁ@?yéﬁ%ﬁﬁyﬁéﬁé%)%ﬁﬁﬁ-@%g? fo,

(C1-C6)alkoxy{FEls QR¥a 9 roath B fatspatageisieydlisthe 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 | or 2 heteroatom(s) selected from,N, 0, and.S, wherein said. carbacyclic or heterocyclic
ring is unsu bstitutedWEﬁB%%YS&W%%Yqoéf ?‘gﬁﬁss?&ﬁseentgs %(g{lafc afhoéle%%g}ﬁ?ja(}aerﬁﬁf%%isr% hydroxy,

(C1-C6)alkyl opa%enEhisuindependaptyiaieaa) peaitmenes shydraxy atd hd Balied, (C2-C6)alkenyl,
(C,-C6)alkoxy, halogen, hydroxy(CI-C6)alkyl, halo(C1-C6)alkyl, hydroxy(C2- C6)alkenyl,

hydroxy(C1-C6)alkoxy, halo(ClI- 621 I@ox QQen I(C 1 C@%IKQ&YB@I{%QQIM&(%&@ kY,
(C2-C6)a|kenyloxy(égi!l-ec,cgsrl Oy‘/llz,l%i ? g)élY(ﬁ}(Oé{c -, % 1- ’ ’ i
15  topically or parenterally by means of any pharmaceutical formulation useful for said
administration and comprising at least one active compound of formula I in
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.

20 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

25  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



20C6)alkoxy-(0=0)-, (C1-C6)alkoxy-(C=0)-(C1-Co)alkyl, (C1-C6)alkyl-S-, (C1- C6)alkyl-(C=0)-0-,
(C1-Co)alkyl-(C=0)-0-(CI-C6)alkyl, hydroxy-(C=0)-(CIC6jalkoxy,

hydroxy-(C= xy(CI C6)alkyl, (C,-C6)alkoxy-(C=0)- (C1-C6)al I
(CI-C6)alkyl- OS%VE%% %@}%ﬁyl hydroxy(CI-C6)alkyl-S(CI-C6)alkyl, W[@g&%ﬂ&)’
(C1-C6)alkoxy(Cl-Co)alkyl-S-(C1-C6)alkyl, (C1-C6)alkyl-(C=0)-S- 25(C1 -C6)alkyl, (C1
-C6)alkoxy-(C-0)-(C 1-C6)alkyl- S-(C1 -C6)alkyl , (C1L8b)alkyl-S- (C1-C6)alkoxy(C1 -C6)alkyl,
hydroxy(C, -C6)alkyl- S-(C1-C6)alkoxy(C -C6)alkyl, (C1-C6)alkoxy(C1 -C6)alkyl-S -(C1
-C6)alkoxy(Cl&@iatofedied=Coiabkyéd Or S5ia) d Cdrkyfolation; and/or suitable pharmaceutical
hydroxy(C1-C6)alkyl-(0=5=0)-(C1-C6)alkyl, (CI-C6)alkoxy(CIC6)alkyl-(0=S-0)-(C1-C6)alkyl
(C1-C6)alky 1 -¢oeBeny (Buitabl) IRERECICah R IR0 SO0 PO TR RASES BERIRAG RISAEBYA Ky,
hydroxy(Cl- ng}?gskﬁﬁy?rzo m%) &% %@iﬁ@??’%%&% y%r&&quc%ents lubricants, solvents,

C6)alkoxy(C1 =S2-0)-(C,-Qalkoxy(C1-C6)alk )alkyl-0- (0=S=0)-(C1- éG)aIkyI

hydroxy(Cl- Cﬁwmg}gemsﬂ)u(l@ﬁ@a)aﬂbwzé@@@mﬂoﬁ-f(@dfstiﬁ)‘iﬁf(\@@%)alkyI

hydroxy(CI Cé6)allcyl-(0=3=0)-0-(Ci- 5C6)alkyl, (C1-C6)alicyl-(0=-S=0)-N(R10)-(CI-C6)alky1,
nydrony (Gl-CoKoRH L MM o RO BRI Y (C-
C6)alkyl, CN, NO2, (R10)2N-, (R10)2N-(C1-C6)alkyl, (R10)2N-(C=0)-

(R10)2N(C= Okﬁ@wm}mikm@ﬂ@aﬁﬁaaﬂfytmmﬂm@tﬂﬁ@msw)ﬁtm @ﬂ(@? -(OByakyDle,
(R10)2N-(C= Ot)épl C aII C C6 a%k I ca PO)z% Rl 0 0SnSO J&O or 59 an(g R9 attached
to adjacent cafbon t’lné) orm Oglr With’ the carbonh rlr?g atoms to thef/pare a%tached a
condensed p@ﬂ&lerﬂagtaaaeemdeﬁseﬂxsrmﬁ megmmdmmammmemcmmd&mmdensed 5
or 6 membered unsaturated heter cycllc containipg | J§ hy eroato (s) selected 15from 0 and S,
wherein said pRERYRILR 58 FERER yh\%‘?é’r TR i %gp § it B bstituted with 1 or 2

substituent(s) each independently being hydroxy, (C1-C6)alkyl, (C1- C6)a1koxy hydroxy(C1-C6)alkyl,
halo(C1-@6)alkyl, (CA-fetyad KaikigGh 456 yad kyill] (Garcchitaltoat (B-Ghbod i€ dyadkibrg-ChB)-;

R10 is, independently at ea h oc urrenc 6)al drox [-COal I, 0(C,-CB)alkyl-(C=0)-
or R11-(0=5= @}’Pﬁ? % epe fiy"a hé)gtc?f cchIZ egnxc% roé:(rgg et ‘E&‘?méﬂ%‘”f&?@g)l% Xy,
halo(C1- C6)alkyimram@mexﬁ&&k(@m&@aﬂﬂayﬂa:mnﬁomssl& Hlnﬁfea tarie: pagicaaPe@bodiments
pharmaceutlcally acce;étable salt or est r thereof; the %r%%/ I&ﬁos that.the co noghe

L orort bty TSR JEr SIS S BE B 0 LGBt o vt

1-(7-tert-butyl23diBydiobrraabk4]dioxin-2-yimethyl)-3,5-dimethyl-piperidine, 1-
I-(7-rertbuty1-2,3-dihydrobenzo[1,4)clioxin-2-y1)-ethylj-3,5-dimethyl-piperidine, 1-(2,3-




WO 2009/013390PCT/F12008/000090 105
dihydrobenzo[],41dioxin-2-ylmethyl)-3,5-dimethyl-piperidine, 1-(7-tert-buty1- MCSLLP
2,3-dihydrobenzo[1,41dioxin-2-ylmethyl)-3,3-dimethyl-piperidine, |
-(6-tenbutyl-2B0RRHEBE&hZ0[1,4]dioxin-2-ylmethyl)-3,3-dimethyl-piperidinBC 1/12008/006090
tert-buty1-2,3-dihydrobenzo[1,4]dioxin-2-ylmetby1)-3-methyl-piperidine, 1-(6-
Stert-butyl-2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3qmethyl-piperidine, 141-
(6-tert-buty1-2,3-dihydrobenzo[1,41dioxin-2-y1)-ethy1]-3,5-dimethyl-piperidine,
-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-piperidine-3-carboxylic acid methyl ester,
1-(2,3-dihydrobenzo%ﬂéﬂgxin-2-ylmethyl)-4-oxo-piperidine-3-carboxy|ic acid methyl ester,
1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,5,6- 10tetrahydro-pyridine-3-carboxylic acid methyl
ester, 1-(2,3- dihydrabenzeihptididxinfarylatethyl)-4-hydroxy-1,2,5,6-tetrahydro-pyridine-3- carboxylic
acid methyl ester, 2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyp-6,7-
dimethoxy-1-methyl-1,2,3,4-tetrahydro-isoquihdlihe;32-12,3-

dihydrobenzo[1,4]dioxin-2-yhneth I)-6,7Odime oxy?éa,‘BA-tetrahydro- 15isoquinoline,
2-(2,3-dihydrobenzo[1,4]dioxin yethyl)~t; 2,3 drtetrapydro- isoqpinoline or
1-(2,3-dihydro-benzo[1, 43 diBxi ethy1- -(3-itrig;qq%nﬁthyl-phenyl)-pyrrolidine. 2.A
compound according to claim 1, whereimZ is -{C(R A ¢ 3.Acompound according to any one
of claims 1 or 2, wherein nis 1. 204. A compouRg accordig to any one of claims 1 or 2, wherein n is
2. 5. A compound according to claim 1, wherein Z is asingle bond. 6. A compound according to
any one of claims 1 to 5YiFdPein R2 is 7. A compound according to any one of claims Ito 6, wherein
113 is H. 5 8. A cog%)@@ﬁgqyp@@; @iy one of claims | to 7, wherein R4 is, independently
25at each occurrence, H, hydroxy or (Cl-C(%a‘i yl. WO 2009/013390PCT/F12008/000090 106 9. A
compound according toZiatRuhersia Fugls ppnd;

R, is, independently at each occurrence, hydroxy, (C,-Ce)alkyl, (C,-Cgalkoxy,
halogen, halo(C,-Cyalkyl, phenyl(C,-Cyalkoxy, (C;-C¢alkoxy-(C=0)-, CN,

NO,, NH,, mono- or di(C,-C,)alkylamino or carboxy;
10 R, is, independently at each occurrence, H or (C-Cqalkyl;
R, ié, independently at each occurrence, H or (C,-Cy)alkyl;
R, is, independently at each occurrence, H, hydroxy, (C,-Calkyl, (C,-
Cyalkenyl, hydroxy(C,-Cy)alkyl, hydroxy(C,-Cy)alkenyl, (C,-Cy)alkoxy(C;-
Cyalkyl, (C,-Cg)alkenyloxy(C,-Cyalkyl, (C,-Cylalkyl-(C=0)-, (C,-C¢)alkoxy-
15 (C=0)-, hydroxy(C,-Cy)alkoxy(C,-C)alkyl or (C,-Cy)alkoxy(C,-Cyalkoxy(C,-
Cgalkyl;
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 hydroxy;
20 or R, and Rj 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;-Cyalkyl, (C,-Cyalkoxy(C,-C¢alkyl or (C,-
Cglalkoxy-(C=0)-;

25 or R, and R, attached to adjacent carbon ring atoms form a bond between the



10. A compound according to any one of claims 1 to 9, wherein mis 0. 11. A compound according to
any one of claims 1 to 9, wherein mis 1. 12, A compound according to any one of claims 1 @511,
wherein R, is, bindependently at each occurrence, hydroxy, halogen, phenyl(¢C1- % @ or NO2. 13.
A compound ch%c%(r)alr/]()gl:i%()%ny one of claims |1 to 9 or 11, wherein R, is, indé%egréfg(rﬁ ?/da eéch
occurrence, hydroxy, (C1-C6)alkyl, (C,-C6)alkoxy or halogen. 1014, A compound according to any
one of claims 12 or 13, wherein R, is, independently dtf@ach occurrence, hydroxy or halogen.  15. A
compound according to any one of claims to 14 wherein Xis C(R5)(R6). 16. A compound according to

any one of claims Ito 15@&619{%%3&}55% whidl{ s RERAMIEACcOrding to any one of claims 1 to 15,
wherein R, and R5 attached 15to adjacent carbon ring atoms form a bond between the carbon ring

atoms to which they areRattabhiwxy, (€8 CAzbrhdSuric alewnding 16 anlkene IfegimbydtexyfCwherein
S e S ST L A
hydroxy(Cl-C6)alkoxy, ale(Cltalkoxy, mieenpy (G cOmalkpxif: (CHIB)aKOEBEG); (C,-
or "% o120 anc RB SHRCREERY GO EATbS AN Bl ol FURHRBAT ke Gscarbon i
atoms to which they are@ftachgd @<podenssaigmemiessatyl-s-, (C,-Cyalkyl-(C=0)-0-, (C;-
Calkyl-(C=0)-0-(C,-Cyalkyl, hydroxy-(C=0)~(C,-Cy)alkoxy, hydroxy-(C=0}-
(C,-Coalkoxy(C,-Celalkyl, (C,-Cg)alkoxy-(C=0)-(C,-Cy)alkoxy(C,-Celalkyl,
(C,-Cyalkyl-S-(C;-Cyalkyl, hydroxy(C,-Cy)alkyl-5-(C,-Cyalkyl, (C;-
10 Cgalkoxy(C,-Cyalkyl-S-(C,-Cy)alkyl, (C,-Cyalkyl-(C=0)-5-(C;-Cgalkyl, (C;-
Calkoxy-(C=0)~(C,-Cy)alkyl-S-(C,-Cy)alkyl, (C,-Cgalkyl-8-(C,-Cglalkoxy(C,-
Cy)alkyl, hydroxy(C,-Cy)alkyl-S-(C,-Cyalkoxy(C,-Cyalkyl, (C,-C¢)alkoxy(C;-
Cyalkyl-S-(C,-Cyalkoxy(C,-Cgalkyl, (C,-Cyalkyl-(0=5=0)-(C,-Cyalkyl,
hydroxy(C,-C)alkyl-(0=8=0)-(C,-C)alkyl, (C-C¢)alkoxy(C,-Ce)alkyl-
15 (0=S=0)-(C,-Cyalkyl, (C,-Cyalkyl-(0=5=0)-(C,-Cy)alkoxy(C;-Cs)alkyl,
hydroxy(C,-Cy)alkyl-(0=8=0)-(C,-C)alkoxy(C,-C)alkyl, (C;-C¢)alkoxy(C,-
| Coalkyl-(0=S=0)-(C,-Cyalkoxy(C,-Cyalkyl, (C,-Cyalkyl-O-(0=5=0)-(C,-
C,)alkyl, hydroxy(C,-Cg)alkyl-O-(0=8=0)-(C,-Cy)alkyl, (C,-C¢alkyl-(O=8=0)-
O-(C,-Cyalkyl, hydroxy(C,-C¢)alkyl-(0=8=0)-0-(C,-Cy)alkyl, (C,-Cg)alkyl-
20 (0=8=0)-N(R,)-(C,-Cyalkyl, hydroxy(C,-Cy)alkoxy(C;-Cs)alkyl, (C,-
Cyalkoxy(C,-C¢)alkoxy(C,-Cyalkyl, halo(C,-Cyalkoxy(C,-Cglalkyl, CN, NO,,
(R,0).N-, (R,).N=(C,-Cyalkyl, (R;o),N-(C=0)-, (R,(),N-(C=0)-(C,-Cy)alkoxy(C,-
Cyalkyl, (R,p),N-(C=0)-(C,-Cy)alkyl-S-(C,-C)alkyl, (R,),N-(C=0)-(C;-
Cy)alkyl-(0=8=0)~(C,-Cy)alkyl, carboxy, R,,;-(0=5=0}-, R,;-(0=5=0)-0O- or
25 (C,-Cq)alkoxy-(C,-Cyalkoxy;
or R, and R, attached to adjacent carbon ring atoms form, together with the
carbbn 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,-Cyalkoxy, hydroxy(C,-Cy)alkyl,



WO 2009/013390PCT/F12008/000090 107 unsaturated heterocyclic ring containing 2ipetgroatoms
selected from 0, wherein said heterocyclic ring is unsubstituted. 19. A compound according to claim

18, wherein %9(%52 (ﬁ)%rﬂjs ﬁubstituted with 1 substituent R9; and R9 is hydr%%«é;(ﬁ&g&og);@é'&y"
accor

(C1-C6)alkoxy, halogen, hydroxy(C1-C6)alkoxy or (R10)7N-. 20. A compoun Ing to any one of
claims Ito 14, wherein Xis C(R7)(Rx). 21_ A compound according to claim 20, wherein R7 is H.

22. A compound according to claim 20, wherein R, isl{8,-C6)alkyl, hydroxy(C1- 10C6)alkyl,
(C,-C6)alkoxy(C-C6)alkyl or (C1-C6)alkoxy-(C=0)-. 23. A compound according to claim 22,

wherein R, is (C1-C6)al]!@{g(géil_.@s\)ggmp@gr@éﬁmglf@g@)a@?p@_@fégggymdtq)yél(gr(@p, wherein R,

and R, attached to adjacent carbon ring atoms focal a bond between the carbon ring atoms to which
they are attached. 1525 daliomptierdidaccording to any one of claims 1 to 14 or 20 to 24, wherein 12.,,

is hydroxy, (C1-C6)alkYl, (C2-C6)alke haloc Cl1-Co)allcyl kyl,
hydroxy(C1-C6)alkoxy, ?E?%“-@fga kétélc({g%&%%i%%ﬁgg é’?g&ﬂéﬁ%%%%%%ﬁ(ﬁﬁv%lﬂé
(C,-C6)alkyl-(0=0)-, (C, dahmlkoxyttas 0)- WG hiatox ptc€d)  Coxdé)sdkyi,or 6 membered
(CI-C6)alicyl-(C=0)-0-(C1-C6)allcyl, hydroxy- 2Q(C=0)-(C1-e6)alkoxy(C1-C6)alkyl,
(C-Coralkory (o0 (R Ry AT G ot eyamppeed
(C1-C6)alky1-(C=0)-S-4fdrufe® ) ibat GO hatiod RS Ha) QotEint) a byl nByslsan Gl C6)alkoxy(C1-

C6)alkyl, (CI-C6)alkoxy(C,-C6)alkoxy(C1-C6)alkyl, halo(CI-C6)alkoxy(Cl- C6)alkyl, CN,
(R10)2N-(C1-C6)alkyl, éﬁf@?ﬁﬁ@?ﬁbbbpo?%bé}%???gﬁw,&a&%?ﬁﬁ@w BelsErarsy 6 25, wherein

R8 is hydroxy(Cl-C6)aligdy, MRed P UBLARROPEH{F 17 9030 S Qa v erpelertas kY,
(Cl-C)alkoxy(ClI-C6)allcyl or hydroxy(Cl-Cs)alkoxy(C,- C6)alkyl.

hydroxy, (C,-Cgalkyl, (C,-Cyalkoxy, hydroxy(C,-Cgalkyl, halo(C;-Cyalkyl,

10 (C,-Cyalkoxy(C,-Cy)alkyl, (C,-Cyalkyl-(C=0)-, (C;-Cyalkoxy-(C=0)- or oxo;

‘ or 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

15 1 or 2 substituent(s) each independently being hydroxy, (C,-Cy)alkyl or oxo;
R, is, independently at each occurrence, hydroxy, (C,-Cyalkyl, (C,-C¢)alkenyl,
(C,-Cyalkoxy, halogen, hydroxy(C,-Cy)alkyl, halo(C,-C¢)alkyl, hydroxy(C,-
Cyalkenyl, hydroxy(C,-C¢)alkoxy, halo(C,-C¢)alkoxy, phenyl(C,-Cs)alkoxy, (C,-
Cy)alkoxy(C,-Cgalkyl, (C,-Cyalkenyloxy(C,-Cyalkyl, (C,-Cy)alkyl-(C=0)-, (C,-

20 Cyalkoxy-(C=0)-, (C,-Cy)alkoxy-(C=0)-(C-Cy)alkyl, (C,-Cg)alkyl-S-, (C,-
Cyalkyl-(C=0)-0-, (C,-Cy)alkyl-(C=0)-0-(C,-C¢)alkyl, hydroxy-(C=0)-(C;-
Cyalkoxy, hydroxy-(C=0)-(C,-Cyalkoxy(C,-Cgyalkyl, (C,-C¢)alkoxy-(C=0)-
(C,-Cyalkoxy(C,-Cyalkyl, (C,-Cyalkyl-S-(C,-Cglalkyl, hydroxy(C,-Cglalkyl-S-
(C,-Cyalkyl, (C,-Cglalkoxy(C,-Cylalkyl-S-(C,-Cylalkyl, (C,-Cyalkyl-(C=0)-5-

25 (C,-Cpalkyl, (C,-Cy)alkoxy-(C=0)-(C,-Cy)alkyl-S-(C,-Cy)alkyl, (C,-Cy)alkyl-S-
(C,-Cyalkoxy(C,-Cyalkyl, hydroxy(C,-Cy)alkyl-S-(C,-C¢)alkoxy(C,-Cy)alkyl,
(C,-Cy)alkoxy(C,-Cyalkyl-S-(C,-Cglalkoxy(C,-Cy)alkyl, (C,-Cy)alkyl-(O=S=0)-
(C,-Cgalkyl, hydroxy(C,-Cy)alkyl-(0=5=0)-(C,-Cy)alkyl, (C,-C;)alkoxy(C,-
Cyalkyl-(0=S=0)-(C,-Cyalkyl, (C,-Cg)alkyl-(0=5=0)-(C,-Cy)alkoxy(C;-



27. A compound according to any one of claims 1 to 14 or 20 to 24, wherein R4 arid 119 attached to
adjacent carbon ring atoms form, together with the carbon ring 5atoms to which they &rettdthed, a
condensed phenyl ring, wherein said phenyl ring is substituted with 1 substituent bein%
hydroxy(Cl-C%%WP/giis(%ﬁ- C6)alkoxy-(C=0)-, 28. A compound according ?ggﬁv(gﬁ@ 8fWaims 1 to 14
or 20 to 24, wherein R4 and Rs attached to adjacent carbon ring atoms form, together with the carbon
ring 10atoms to which they arc attached, a condensetitd membered saturated carbocyclic ring,
wherein said carbocyclic ring is onsubstituted. 29. A compound according to claim 1, wherein X is

o) or 2 = C R chagle ey g sdope e s gy oo
occurrence, H; R3 is, indgpinte(Ty @) dhgh(OedxEorch;¢)BaRy(S; ifdeiendehil,atleddPr occurrence,
R L P I e oo
to adjacent carbon ring atoms ferma-byrol gtugerhevhearbopcinigiomsdemhiiahey are
attached; R6 is phenyl unsubstituted or substituted with 1 or 2 substituent(s) R9;
5 Coalkyl, (C;-Cyalkyl-(0=8=0)-N(R ,)-(C,-Cylalkyl, hydroxy(C,-Cy)alkoxy(C,-
Coalkyl, (C,-Cgalkoxy(C,-C)alkoxy(C,-Cy)alkyl, halo(C,-Cy)alkoxy(C;-
Coalkyl, CN, NO,, (R;o),N-, (R,),N-(C,-Cy)alkyl, (R;0),N-(C=0)-, (R;o),N-
(C=0)-(C,-Cyalkoxy(C,-Clalkyl, (R,0),N-(C=0)-(C;-Cy)alkyl-S-(C-C¢lalkyl,
(R0),N-(C=0)~(C;-Cy)alkyl-(0=8=0)-(C,-Cy)alkyl, carboxy, R,;-(0O=5=0)- or
10 R,-(0=8=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
15 from O and S, wherein said phenyl, carbocyclic or heterocyclic ring is
unsubstituted or substituted with 1 or 2 substituent(s) each independently being
hydroxy, (C,-Cyalkyl, (C,-C¢)alkoxy, hydroxy(C,-Cy)alkyl, halo(C,-Cg)alkyl,
(C,-Cyalkoxy(C,-Cg)alkyl, (Cl—Cﬁ)alkyl-(C=Q)— or (C,-C¢)alkoxy-(C=0)-;
R,, is, independently at each occurrence, H, (C,-Cg)alkyl, hydroxy(C,-Cg)alkyl,
20 (C,-Cyalkyl-(C=0)- or R};~(0=8=0)-; |
R,, is, independently at each occurrence, hydroxy, (C,-Cgalkyl, (C,-Cy)alkoxy,
halo(C,-Cg)alkyl or mono- or di(C,-Cg)alkylamino;
mis 0, 1 or2;and
nis 1 or2;
25 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-ters-butyl-
2,3-dihydrobenzo[1,4]dioxin-2-yimethyl)-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-



R, is H, (C1-C6)alkyl, hydroxy(Cl-Ralkyl, (CI-C6)alkoxy(CI-C6)alkyl or (CIC6)alkoxy-(C=0)-; MCSLLP
WO 2009/013390PCT/F12008/000090 109 or 114 and R7 attached to adjacent carbon/firig- atbms
form a bond between the carbon ring atoms to which they are attached; R8 is bydroxy, (CI-C6)alkyl,
(C2-C6)alkeny&H$aMoxy, halogen, hydroxy(CIC6)alkyl, halo(C1-C6)d kWIS -C6)alkoxy,
(Cl-C6)alkoxy(Ci-C6)allcyl, 5(C2-C6)alkenyloxy(Cl-C6)alkyl, (C1-C6)allcyl-(C=0)-,
(C1-C6)alkoxy-(C=0)-, (CI- C6)alkoxy-(C=0)-(C,-C6)aliyl, (C1-C6)alkyl-(C-0)-0-(C1-C6)allcyl,
hydroxy(C=0)-(CI-C6)alkoxy(Ci-C6)alkyl, (C1-Ralkoxy-(C=C)-(C -Caalkoxy(C - C6)alkyl
hydroxy(CI-C6)alkyI-S-g§:

(C1-Copaiy(0-520) O BLETHR, TS LBy e g -0 er-bul-

(C1-C6)alkoxy(Cl-C6)alloaifdrsbeiadyd)dialn(QyGhgatiknxy icdimtetaliniheaMinéR-(628(C1-C6)alkyl,
(RAN-(C=0)-, carboxy, or (C1-C6)alkoxy(C,-C6)alkoxy; or R4 and R8 attached to adjacent carbon ring

atoms form, together with(he 2 HEoRE2ebHid dio HiRiery ineth e’ Ardenethy spamifinsda(Bhenyl ring,

wherein 15said phenyl fingyguns usii s al-sHositteed with @k B-Suhst &aEh -(6-
independently being hygggggyﬁ( fI]-(f6)§<'Q1{I}II<§)'/§ or (CI%G)Tglkoxy-(C:O)-; Sc')l? 24 jr‘?(?d %@aghed t(o adjacent
carbon rirfy atoms formtasdattie2yithnddzyon! ildiexsis oorthidiriHagthybripeédies, aldondensed
6 membered saturated garb lic £iRg,. ' [d,ear I6 rng 1bsti @R IS,
independently at each céﬁ’f?r?r{lﬁc)é?%33%%%%?%%3%&?@%g%fg%éfzif?ﬁ%ggﬁf%% e

hydroxy(C1-C6)alkyl, halgZGi-dif)atkipbnaydrdidi(CirCeyakahy) apef{dinecCtyatkoxyiic acid methyl
phenyl(CI-C6)alkoxy, (C1-C6 Xy-(C=Q)-, (Cl-C6)alkyl-(C=0)-0-, hydroxy-(C=0)-(C1-C6)alkoxy, CN,
(R10)2N-, (11.10)2N-(c"=s%?)rz,‘)lf?ggzég(é‘iﬁjq?%‘égégﬁﬁxgﬁ '?ﬁ%?%%’&%‘r%é‘&‘?égl Jgé%ﬁf%ﬁ?%%n"?:@]% atoms
form, together with the gaibeirttinbeaiams mvdiisddteyaie althchad-gleeiddnsadsor 6 membered

unsaturated heterocyclic ring containing | or 2 heteroato (szhselected f&)gn 0, wherein said phenyl,

carbocyclft or heterocy&HeRRG FsRYREiRstGRERpxylic acid methyl ester, 1
dihydrobenzo[1,4]dioxin-2-yimethyl)-4-hydroxy-1,2,5,6-tetrahydro-pyridine-3-

carboxylic acid methy! ester, 2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-6,7-
dimethoxy-1-methyl-1,2,3,4-tetrahydro-isoquinoline, 2-(2,3-
dihydrobenzol[1,4]dioxin-2-ylmethyl)-6,7-dimethoxy-1,2,3 ,4-tetrahydrq~

15 isoquinoline, 2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,3,4-tetrahydro-
isoquinoline or 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl-3-(3-
trifluoromethyl-phenyl)-pyrrolidine.

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 is 1.
20 4. A compound according to any one of claims 1 or 2, wherein n 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

25 at each occurrence, H, hydroxy or (C,-Cg)alkyl.



R10 is, independently at each occurrence, H or (C1-C6)alkyl, WO 2009/013390PCT /F12008/000090
110 R, is, independently at each occurrence, (C1-C6)alkyl or halo(C1-C6)alkyl; m is O,ﬂfloﬁ-ﬁfgand nis
1 or 2. 30. A compound according to claim 29, wherein X is C(R5)(R6) or C : 2 1S -[C(R4)2L-;
R, is, indepeng]é)n%v%?léé%% occurrence, hydroxy, (C1-C6)alkyl, or halogenégg/%@)%%ﬂ%ﬁﬁois,
independently at each occurrence, H; 10R, is, independently at each occurrence, H; R4 is,
independently at each occurrence, H; R5 is H; R" is ph&hyl unsubstituted or substituted with 1 or 2
substituent(s) R9; R, is (C1-C6)alkyl; 15R8 is hydroxy(01-C6)alkyl, hydroxy(C,-C6)alkoxy,

(CI-CB)alkoxy(C,-Cltyl qr AT y(Cr ERIKRHG kalkok, REIS. independently at each
occurrence, hydroxy, (C1-C6)alkyl, (C1-C6)alkoxy, halogen, hyciroxy(CI-COalkoxy or (R10)2N-; Rio

is, independently at each occurrence. H or (C1-C6)alkyl, , )
10. A compound according to any one of claims 1 to 9, wherein m is 0.

11. A compound according to any one of claims 1 to 9, wherein m is 1.

12. A compound according to any one of claims 1 to 9 or 11, wherein R, is,
5 independently at each occurrence, hydroxy, halogen, phenyl(C,-C¢)alkoxy or
NO2n

13. A compound according to any one of claims 1 to 9 or 11, wherein R, is,
independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-Cyalkoxy or

halogen.

10 14. A compound according to any one of claims 12 or 13, wherein

R, is, independently at each occurrence, hydroxy or halogen.
15. A compound according to any one of claims 1 to 14, wherein X is C(R)(Ry).
16. A compound according to any one of claims 1 to 15, wherein Ry is H.

17. A compound according to any one of claims 1 to 15, wherein R, and R; attached
15 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) Ry;

R, is, independently at each occurrence, hydroxy, (C;-Cyalkyl, (C,-Cqalkoxy,
20  halogen, hydroxy(C,-Cg)alkyl, halo(C,-Cy)alkyl, hydroxy(C,-Cg)alkoxy, halo(C,-

Coalkoxy, phenyl(C,-Cy)alkoxy, (C,-Ci)alkoxy-(C=0)-, (C,-Cyalkyl-(C=0)-O-,

hydroxy-(C=0)~(C,-Cy)alkoxy, CN, (R,),N-, (R}0),N-(C=0)-, R;-(0=5=0)- or

R,~(0=8=0)-0-;

or R, and R, attached to adjacent carbon ring atoms form, together with the

25 carbon ring atoms to which they are attached, a condensed 5 membered



20mis Oor 1;nisl. 31. A compound according to claim 29, wherein X is C(R6)(R6) or 25Z is a single
bond; R, is, independently at each occurrence, hydroxy, (C,-Ca)alkyl, or halogen; R2 is, iddeéngridently
at each occurrence, H; R3 is, independently at each occurrence. H.; WO
2009/013390O12A51AH1389000090 Ill R4 is, independently at each occurredée/ 3008099 R6 is
phenyl unsubstituted or substituted with 1 or 2 substituent(s) R9; R7 is H or (C1-C6)alkyl; 5R8 is
hydroxY (CI-C6)alkyl, hydroxy(Cl-C6)alkoxy, (C1-Qalkgry(CIl-C6)alkyl or
hydroxy(CI-C6)alkoxy(CI-C6)alkyl, R9 is, independently at each occurrence, hydroxy, (C1-C6)alkyl,
o e ST 2 efcrI R SE SR E RO FEFEh R Wb

said heterocyclic ring is unsubstituted.

19. A compound according to claim 18, wherein
R, is phenyl substituted with 1 substituent R,; and
5 R, is hydroxy, (C,-Cgalkyl, (C,-Cs)alkoxy, halogen, hydroxy(C,-Cy)alkoxy or
(Ryo),N-.

20. A compound according to any one of claims 1 to 14, wherein X is C(R,)(Rg).
21. A compound according to claim 20, wherein R, is H.

22. A compound according to claim 20, wherein R, is (C;-C¢)alkyl, hydroxy(C,-
10 Cyalkyl, (C;-Cgalkoxy(C,-Cyalkyl or (C,-Cy)alkoxy-(C=0)-.

23. A compound according to claim 22, wherein R, is (C,-Cyalkyl.

24. A compound according to any one of claims 1 to 14 or 20, wherein R, and R,
attached to adjacent carbon ring atoms form a bond between the carbon ring

atoms to which they are attached.

15 25. A compound according to any one of claims 1 to 14 or 20 to 24, wherein Ry 1s
hydroxy, (C,-Cgalkyl, (C,-Cy)alkenyl, halogen, hydroxy(C,-Cg)alkyl, halo(C,-
Cylalkyl, hydroxy(C,-Cgalkoxy, (C-Cyalkoxy(C,-Cyalkyl, (C,-
Cyalkenyloxy(C,-Cglalkyl, (C,-Cgalkyl-(C=0)-, (C,-C¢)alkoxy-(C=0)-, (C,-
Cyalkoxy~(C=0)-(C,-Cylalkyl, (C,-Cy)alkyl-(C=0)-O-(C,-C¢)alkyl, hydroxy-

20 (C=0)-(C,-Cy)alkoxy(C,-Cyalkyl, (C,-Cy)alkoxy-(C=0)-(C,-C¢)alkoxy(C,-
Cyalkyl, hydroxy(C,-Cg)alkyl-S-(C,-Cy)alkyl, (C,-Cy)alkyl-(C=0)-5-(C,-
Coalkyl, (C,-Cg)alkyl-(0=5=0)-0-(C,-Cy)alkyl, hydroxy(C,-Cyalkoxy(C,-
Cyalkyl, (C,-Cgalkoxy(C,-Cgalkoxy(C,-Cy)alkyl, halo(C,-Cy)alkoxy(C,-
Cgalkyl, CN, (R,,),N-(C,-Cy)alkyl, (R,y),N-(C=0)- or carboxy.

25 26. A compound according to claim 25, wherein R is hydroxy(C,-Cy)alkyl,



nis 1. 32. A compound according to claim 1, wherein the compound is 142,3- MC“LLFQ
dihydrobenzo[1,41clioxin-2-y1lmethyl)-5-phenyl-1,2,3,6-tetrahydropyridine, 1- e
(2,3-dihydrob, &% igxin-2-ylmethyl)-3-phenylpiperidine, 2008/000090
15dihydrobenzo I%)4 Séﬂt(])l(;;l{:"(r%(-)z-yImethyl)-3-(2-methoxyphenyl)piperidine, 3 -(412Cc¥ (%rgp enyl)- 1
-(2,3-dihydrobenzo[1,4)dioxin-2-ylmethyppiperidine, 1 -(2,3 -
dihydrobenzo[1,4)dioxin-2-ylmethyl)-3-(3-methoxyphd®§l)piperidine,
dihydrobenzo[1,4]clioxin-2-ylmethyl)-3-p-tolyipiperidine,
dihydrobenzo[1,4]dioXin;aydmgthvd -4 ety piRamrpiPEdiRg, or hydroxy(C,-Cyalkoxy(C,-
20dihydrobenzo[l,4]diox?r?—2%}$limIethgl%-S-o-tolyllpiBeridine, A:-[l-(2,3- H 1
dihydrobenzol[1,4]dioxir2atksibthyppiperidin-3-yllphenol, 1-(2,3-
dihydrobenzo[1,41clioxin-2-ylmethyl)-3-(3-fluorophenyl)piperidine, 3-[1-(2,3-
dihydrobenzo[1,4)digxinsZsyimetivRIREERIN S WP BR6H Falth(2.8 14 or 20 to 24, wherein R, and
dihydrobenzo[1,4]dioxin-2-yImethyl)piperidin-3-ylfphcnol, (R*) 1-[(5)- 1-(2;3 - 25 dihydrobenzo [ |
4]clioxin-2-y1)methy1]-B«@tfichadishshiggspirarpnaingatpms|faym together with the carbon ring
-(2,3-dihydrobenzo[1,4]dioxin:2s %@'(@féﬁéﬁr%%ﬁﬁé/ﬂ&éﬁ SR Whekein said phenyl
-[(5)-1-(2, -dihydrobenzacéffi)tgigﬁr@%%metﬁyl -3-(3- fluorophen%/pgggerinlhe, (R*)-l-[(é))- I 4
-(2,3-dihydrobenzo [ ,4]dinxis @bstiriedhyiti -BsySstituorophenibdiopetidite) #iel o $8)=1-[(S)- | -(2,3-
WO 2009/013390PCT/E 8%%%(#)00&29%3}]12 dihydrobenzo
[1,4]dioxin-2-yDrncthyl]-34ERaSrophehylpiperidine, (R4)-1-[(S)-
1-(2,3-dihydrobenzo[1,41dioxin-2-34)methyl]-3-(4-fluorophenyl)piperidine, (S*)- .
1-[(5)-1-(2,3-dihydroRensckimbdivkisc2rdiim ettaypi-8n@ofilsimop hdayHpipedidin, wherein R, and
(R*)-1-[(5)-1-(2,3-dihydrgbenz jl 4]dioxin-2- Sypmethy11-3-£3-t if][ L e\;vq&& enRipgHdine, (S*)-1
-[(5)-1 -(2,3- dihydrob er%gtﬁ? él%’i?éo 9633/ gr%%ﬁ?ﬁﬁ?ﬁé?ﬁ?ﬁuﬁ%{megt%y -p enyppléllperidine, g?*)-l
-[(8)-1-(2,8-dihydrobenzafi [dioxiicR tyQraet hitddhded 4z ¢nifidorsehetinyiphenyppipatidineb@yylit
-[(5)-1-(2,3-dihydrobenza [1,4]clioxin-2- % ethyli-3-(4-tri fluoramethylphenyl)piperi dine, (R *)-1-[(S)-
142,3- 10dihydrobenzo[1%1 &SE ?ﬁ% 7 ]%fé.c-(‘é‘-‘ &t %&‘i;gﬁ &S Npiperi dine, (R*)-1 - [(8)-
-(2,3-dihydrobenzo[1,4]dioxin-2-yOmethyl]-3-(3- methoxyphenyl)piperidine .HC1,
(S%)-1-[(5)-1-(2,3-dihgerdbemzodtidiaxiordng hmwahyl-3-(3-methoxyphenyl)piperidine, (R*)-3-
{1-[(S)-1-(2,3- .
wherein

X is C(Rs)(Rg) or CR7)(Ry);
15 Z is -[C(R,),],~ or a single bond;

R, is, independently at each occurrence, hydroxy, (C,-C¢alkyl, (C;-Cg)alkoxy,

halogen, phenyl(C,-Cy)alkoxy or NO,;

R, is, independently at each occurrence, H;

R, is, independently at each occurrence, H;
20 R, is, independently at each occurrence, H, hydroxy or (C,-Cyalkyl;

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
25 carbon ring atoms to which they are attached;

R, is phenyl unsubstituted or substituted with 1 or 2 substituent(s) Rq;

R, is H, (C,-Cgalkyl, hydroxy(C,-Cylalkyl, (C,-C¢)alkoxy(C,-Cgalkyl or (C,-

Cyalkoxy-(C=0)-;



dihydrobenzo [1,4]dioxin-2-yOmethylipiperi din-3-y' } phenol, (R4)-3- {1-[(5)-1 -
Is(2,3-dihydrobenzo[1,4]dioxin-2-yOmethyl]piperidin-3-yl}phenol -1-1C1, (3- {(R*)- MCSLLP
1-[(8)-1-(2,3-dihydrobenzo[1,4]dioxin-2-y1)methyl]pipericlin-3- yl}phenyl)methanol, acetic acid 3- { (5)-1
-KR*)-1-(2,3-STHBO&28[ 1,4]dioxin2-yOmethyl]piperidin-3-y1} phenyl estérHELP42¢ (R )-1 -[(5)-
142,3- di hydrobenzo [1,41dioxin-2-yemethyl]piperi din-3-y!) phenoxy)ethanol, 3-(3-
201V*1-1-[(5)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methygl]piperidin-3- yl)phenoxy)propan-1-01,
trifluoromethanesulfonic acid 3- {(R*)-1-[(5)-1-(2,3- dihydrobenzo
[1,4)dioxin-2-yOmethyll-piperidin;-3-y1 nyl.ester, (3:.{(R¥)-1-

(2 1-(2.3.dihydrobencd: ,ﬂj‘&%c&?n%ﬁ‘y‘gﬁm%e"té%fﬁfﬁ‘ér‘i(%‘%é T aioms frm 2 bond betweenS1 4(5)-1
-(2,3 -dihydrobenzol[1,4jshibadnidgyayones vy rhipie ticin a3e 28achdbenzonitrile,
3-benzo[1,3]dioxol-5-y1-1-[(5)-1-(2,3-dihydrobenzo[1,4]dioxin- 2-yl)methyll-piperidinge,
3-[(R*)-14(5)-6-benzy|o§y1§(39’-%rﬂ"?§)fj&gbég\{é%lfﬂhﬁ?b% ! %ﬂ}‘r]ré{ﬁyﬁ)ﬁ?ﬁ%‘é’%ah?‘- 9;%?%%%’61’,‘)(5912-[(R*
y3-(3-hydroxypheny1)-pipgfidingsyicetbyfhigy3: difurek AdiexiaGatlo By [(R: J4HS);
7-benzy|oxy-2,3-dihydro-%gel%%{o[l,4]%%-2-£m§¥yl)%?&%§r%3iﬂ%er%l, ‘\)NO ‘
2009/013890PC1711200800akonyor3(C,-Coalkyl, (C;-Cyalkyl-(C=0)-, (C,-Cgalkoxy-(C=0)-, (C-
(S)-3-kr)-3-(3-hydroxy- -pipepdin-l- -2 310y draRe ‘@1@61]11 'P,)H' G50l 3-[(R*) -1
-((S)-8-benzyloxy-2,3-%?@%%{}5%820@%%gigt))%?%;}gﬁ]hg%%g%?g?ﬁ?@liEphgngjﬁ o 9&
(S)-3-[(R*)-3-(3-hydroxy<pHenid pipdidind 1 pikyl]-CC3Cinjidnabeazo)t (4] diaddkasaplC -
(R*)-311-((S)-7-fluoro-2,3- adihydrobenzo[1,4]dioxin-2-ylmethyflpiperidin-3ryliphanol, - _
dihydrobenzo[1,4]dioxin- ély %gﬁ)g%oéy?fﬁgtéf)%%?gg%% e%% fgg/ﬁfd?ﬁgﬂ%(%@rﬁh%robenzo[
1,4]dioxin-2-yImethyl)-35ydicnetay e 23 i6cGetrabydeyrtiatkyl, hydroxy(C,-Ce)alkoxy(C,-
[1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,5,6- tetr ridin-3-ylimethanol,
2-(2,3-ditf/drobenzo[1, e Syiimed ()%:’fy é%zi )§k2@a@¥7d§%§%%%§af%@g§ %% G
2-(2,3-dihydrobenzo[ 1, &1 sl @ yiRieHNGE cCpeoEonRinGine)- 1ct2b3:gihydrobepanidxgidioxin-2-
ylmethyDpiperidine-3-carboxylic acid ethyl ester, [1-(2,3-

dihydrobenzo[1,4]dioxif¢2- AYBpiperidin-3-ylimethanol,
dihydrobenzo[1,4]dioxin:2ylmmetRy hedciathy kinssidingnicaHis asis alpdrGeserhe
1-(2,3-dihydrobenzol[1,4]dioxin-2-ylmethyl)-3-ethyL piperidine-3- carboxylic acid ethyl ester,
[1-(2,3-dihydrobenzo[ 1 SAdeximE-mestHy 1y achiBenyis serdhadsaapndetrshhepy! ring, wherein
-(213-0”hﬁé’fobenzo[l41&@?%&9{'31@@%%5&%%%@%&%@% RIPeHBIent(s) each
1-(2,3-dihydrobenzo[1,41dioxin-2- ylmethyl)-3-ethoxymethyl-3-methylpiperidine,
3-chloromethy1-1-(2,3-independently being hydroxy(C,-Cgalkyl or (C,-Cylalkoxy-(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;

20 R, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, (C,-C¢alkoxy,
halogen, hydroxy(C,-Cg)alkyl, halo(C,-Cy)alkyl, hydroxy(C,-Cy)alkoxy, halo(C,-
Cy)alkoxy, phenyl(C,-Cy)alkoxy, (C,-Cyalkoxy-(C=0)-, (C;-Cgalkyl-(C=0)-O-,
hydroxy-(C=0)-(C,-Cg)alkoxy, CN, (R,p),N-, (R,();N-(C=0)-, R-(0O=5=0)- or
R,-(0=5=0)-0-;

25 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 I 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,-Cg)alkyl,



20dihydrobenzol[1,4]dioxin-2-ylmethyl)-3-methylpiperidine, 2-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-yImethyl)-3-methylpiperidin-3-yljpropan-2-ol, 1- MCSLLP

(2,3-dihydrobenzol}]6 41dioxin-2-ylmethyl)-3-(1-methoxy-I-methylethyl)-3- megé%/{pliii)zer'dine

1-(2,3-dihydro%/gnzzoﬁo,?fa?oxin-}ylmethyl)-3- hydroxymethy1-3-methylpipéridin- ) ?Og(c);gebtic acid 1-
25(2,3dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-ylmethyl ester, methancsulfonic acid
1-(2,3-dihydrobenzo[1,41]dioxin-2-ylmethyl)-3- methyldiPeridin-3-ylmethyl ester, [1
-(2,3-dihydrobenzo[1,41dio xin-2-ylmethyl)- 3-cthylpiperidin-3-ylimethanol,
1-(2,3-dihydrobenzol[1, 4jdiqxin;dylmety ﬁ-esénwaéam&;ép@m@g;u@wﬂ@m-cgancil-
1-(2,3-dihydrobenzo[1,4]dioxin-2-yImethyl)- ISAGSLLP WO 0097013390PCT/1320081G00090 114
3-methox ymethoxymethyis-8;rhett¥lmideridine, 141-(2,3- '
dihydrobenzo[1,41clioxin-2-ylmethyl)-3-ethylpiperidin-3-yllethanone, 1-[1-(2,3-
dihydrobenzo[l,4]dioxinPZI-Sy%/ﬁ(ra%ﬁyl)-?;-ethylpiperidin-3-yf|ethano|, 3- allyloxymethy1-1 -(2,3-di
hydrobenzo [1,4]clioxin-2-yImethyl)-3 -ethylpiperidine,
52-[1-(2,3-dihydrobed2oll ¢édimxind 2adenditig/ iy 8kathyiBiperidin-3-yl- methoxy]ethanol,
3-a|Ionxymethyl-l-(Z,S-d{lh drobenzo[1,4]dioxin-2-yImethyl)- 3-methyl-piperidine,
3-a||y1-1-(52,3-dihydrobeWz%%Tfh]dioxin-2-ylmethyl)- piperidine-3-carboxylic acid ethyl ester,
[3-allyl-1-(2,3-dihydrobenzoftRidRX YRR piperidin-3-yllmethanol,
3-ally1-1-(2,3-dihydrobenzo[1,4)dioxin-2- 10ylmethyl)-3-methoxymethylpiperidine,
3-a||y1-1-(2,3-dihydrobe?|2§)[§¢4 iokin- 2-ylmethyl)-3-ethoxymethylpiperidine,
142,3-dihydrobenzo[1,41dli@§iﬁrg€p)éha@,myl)¢%m¢m11§e%g,gymiﬂygr@gﬂ@@mgtbyﬁawgmjdine,
2-[1-(2,3- dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-ylmethoxylethanol,
[1-(2,3-dihydrobenzo[1, m%xﬂ%%&%@ﬂ%%ﬁ@ﬁﬂﬁ?@%&ic acid ethyl 15ester, 2-p
-(2,3-dihygrobenzo[ L Alfio2nimaiaieligin:3misihanol, -
(2,3-dihydrobenzo[1,4]dioxin-2-yImethyl)-3-(2-methoxyethyppiperidine, -
clihydrobenzo[1,4}dioxirR2iglineehyijgsipdyidirrach-eemasaaie Heid amide, 142,3- dihydrobenzo
[1,11]dioxin-2-ylmethyp[§§p%r'gine-3-carbonitri|e, C-41-(2,3-
dihydrobenzol[1,4]dioxin-2-ylmethyl)piperidin-3-ylimethylamine, 1-(2,3-
20dihydrobenzo[1,4]clioRin2pibmethys)gigaritia B-aibstituted with 1 or 2 substituent(s) Ry;
dihydrobenzo[1,4]dioxin: -?élri&eg%y%& ,3,4-tetrahydro-isoquinoline-8- carboxylic acid methyl ester,
[2-(2,3-dihydrobenzo[1,4]¢lioXin-2¢ mSé hyl)- 1,2,3,4-tetrahydroisoquinolin-8-ylimethanol, (8)-1
-((R)-2,34slihydrobenzo Rl i4|Hicxing (2 pdioyl] lxrbrmet(ylfipetiding - caipdkyhe(@6id 28kthyk ester,
lithium (5)-1-[(S)-1-(2,3-dihydroben 4]cligxin;2-yOmethyl]-3- methyl-piperidine-3-carboxylate,
((.5)-1-[(5)-1 -(2,3-dihydPHB%WE%‘%%#&%‘%%&EWpiperi din-3-y1} methanol, 2-
{(5)-1-((8)-1-(2,3- dihydrabenzefipéisinninapsiOnoetopid<naindpipetidtyaismethayikeshanol,
245)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2- Omethylz-S-met_hyIpiperidin-3-

halogen, hydroxy(C,-Cgq)alkoxy or (R,q),N-;

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

20 mis Oorl;

nis 1.

31. A compound according to claim 29,
wherein
X is C(RS)(R¢) or C(RHHR);
25 Z is a single bond;
R, is, independently at each occurrence, hydroxy, (C,-Cy)alkyl, or halogen;
R, is, independently at each occurrence, H;

R, is, independently at each occurrence, H;



MCSLLP WO 2009/013390PCT/F12008/000090 115 ylmethoxy}-ethanol D-tartrate, (5)-1 -[§3)- 1-(2,3
-dihydrobenzo [1,4]dioxin-2- yOmethyl1-3-(2-methoxyethoxymethyl)-B-methylpiperidiné\ﬁC'“ LLP
(5)-11(5)-142,3- dihydrobenzo[1,41dioxin-2-yOmethy1]-3-methy1-3-(2,2,2-
trifluoroethox¥REBIEdtidine, methanesulfonic acid (5)- 1-[(3)-1 -(2,3- FCT/FI2008/000090
5dihydrobenzo[1,4jdioxin-2-yOmethyl]-3-methyl-piperidin-3-ylmethyl ester, thioacetic acid S-
{(5)-1-[(5)-1-(2,3-dihydrobenzo[1,41dioxin-2-yOmethy(]13- methylpiperidin-3-ylmethyl} ester, 2- {(S)- 1
-[(5)-1-(2,3- dihydrobenzo[1,4]dioxin-2-yOmethy11-3-methylpiperidin-3-ylmethylsulfanyl} ethanol,
{(5)-1-[(5)-1-(2,3-dihydrgbenzo[1.4]dioxin-2-yQme -3-_10methylpiperidin-3-yhnethoxylacetic acid
terr-butyl ester, sodium%(‘s‘)gli‘-'égs?%- ?ﬁ%‘ﬁl% rggrcg%@%%?ﬂ%?oxin-2-y|)methy|]-3-methy|piperidin-3-yl-
methoxy} acetate, 2-[(5Rr1i{()-7-fluoro-2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methylpiperidin-3-yl-methoxyllethanol, 142,3: i L )
dihydrobenzo[l,4]dioxir321§/!|’1118?ﬁ§/})‘3§‘-1ﬂf‘}3?6‘?8iB’éﬂ‘éﬂé{%?gé?‘%fyﬂﬁQa%lfasgfﬁfﬁ“_ftgep’s%’er,
[1-(2,3-dihydrobenzol1, qgopqiQf%mlr@‘ggmy});&ﬂuoro-piperidin-3- yllincthanol, (5)-i -[(5)-
1-(2,3-dihydro-benzo[1,4 dioxin-2-y|)methylg3-methylpiperidine-3-carboxy|ic acid ethyl ester,
[(5)-14(S)57-fluoro-2,3-dRayeihadisesitie {Eah 'bﬂﬁdmﬂ%tﬁﬁﬁl@ﬁi’eﬁﬁw%?ﬁm%‘-Q}/I%P%%‘t]kfgnol,
(5)-145)-7- fluoro-2,3-dihydro-henz [o>4]y] thyl)-3-methoxymethyl-3-methyl- 20piperidine,
(5)-1 -((5)-7-f|uoro-2,3-(5%?@%0}?@1@(% i%%?(?)%l(f%%dy methyl)-3- methoxymethy1-3-methyl-piperidine
1-10, (5)-1- [(5)- | -(2,3-Bihgdoirendeftlyj diokipcoup@roethydraan théxyehath (F-3Cmeatkgpiperidine,
3-{(R*)_1-[(5)-i - (2,3-dihydro-benzo[1,41dioxin-2-yD)methyl]-piperidin-3-y11-phenylamine, (R*)- 3-{
1-[(5)-1 -(2,3-dihydrobeﬂ§§%i?4? 6‘%’.‘&1(51!%%%&%‘% §8@%p? ir%33-y1) phenol 25 oxalate, |
(5)-2-[(R*)-3-(3-hydroxyrghrnistikpipesidin st sdchetiyiizen3ed iy GhenzdkyM]dioxin-5-01, 1-[(5)-1
-(2,3-dihydro-benzo[1,4]dioxin-2-yOmethy11-3- (2-methoxy-phenyl1)-pyrro Mine, (5)-i
-[(3)-1-(2’,§-dihydro:ben?b[i,odf?aibb(in-z- yl)methy11-3-(2-fluoro-ethoxymethyl)-3-methyl-piperidine
HC1, (Kt) 1 -[(5)-] - (2,3;qkhydro-benzo [1,4)dioxin-2-yOmethyll-3-(3 -11uoromethoxy-phenyl)- Me
S1.1,9 116 piperidine, 1-(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-pyrrolidine-3-carboxylic acid methyl
ester, [1 '(2’S'dihyd?ggﬁ”%@ﬂﬁgf&@%@% Pyt Iirdin_g’m'eqcrgr?ltho%%(alis 23

241-(2,3-dihydro-be n -y(ime -pyrrolidin- -%/lflmethox ethanol,
1-(2,3-dihydro-benzo[1, dilgdrstreyf e thiyQa3 1ydifatipyySlidiere B capbogthithadidpyredimd, dster,
[1-(2,3-dihydro-benzo[1s4]digxin-2- ylmethyl)-3-methyl-pyrralidin-3-yll-methanol, |,
2-[1-(2,3-dihydrobenzo[§[2,nl$[ i ﬂ{-"ﬁ’-‘iﬂ%ﬁi}rﬁgjF;%%%#ﬁﬁ%@n%&ﬁ#ﬁ%@?ﬁ@&%et' R0l, 1-(2,3-
dihydro-hgnzo[1,4]dioxigiRyiiaeiib-3imethexyhatisvethmdinsyplidiydmiperidine, 3-(4-

3-Rio-1-((S)-7-nitro-2,3-dihydro-benzo[1.,4]dioxin-2-ylmethyD-piperidin-3-yliphenol.
() chloyrophenyl)—lJ(Z,E—liihydrober}lzo[l,4]%10)gngg-y met?x}% 1perqgme, 1-(2,3-

dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(3-methoxyphenyl)piperidine, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-p-tolylpiperidine, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(4-methoxyphenyl)piperidine, 1-(2,3-

20 dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-o-tolylpiperidine, 4-[1-(2,3-
dihydrobenzo[ 1 ,4]dioxin-2-ylmethyl)piperidin-3-yljphenol, 1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-(3-fluorophenyl)piperidine, 3-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-yl}phenol, 2-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-yl}phenol, (R*)-1-[($)-1-(2,3-

25 dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-(2-fluorophenyl)piperidine, (S*)-1-[(S)-
1-(2,3-dihydrobenzo[1,4}dioxin-2-yl)methyl]-3 —(2~ﬂuorophehy1)piperidine, (R*)-
1-[($)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)ymethyl]-3-(3-
fluorophenyl)piperidine, (R*)-1-[(S)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-
yl)methyl}-3-(3-fluorophenyl)piperidine -HCl, (5*)-1-[(5)-1-(2,3-



A compound according to any one of claims 1 to 32 for use as a medicament. 34. A co PO
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. 35. A compound according to_claim. .34 rein the
disease or the%]&ﬁ%ﬁ{gﬁsfgﬂa mental disorder propagated by stress, Parkins%é%s&%zl:éggéxsxg@&epression,
schizophrenia, attention deficit hyperactivity disorder, post-traumatic stress disorder, obsessive
compulsive disorder, Tourette's syndrome, blepharospesm or other focal dystonias, temporal lobe
epilepsy with psychosis, a drug-induced psychosis, Huntington's disease, a disorder caused by

fluctuation of the levels 8{1% ¥oggm?ngﬁﬁ Hl@(}ﬁ&rgﬂl]@@%@%ﬁ fség{dmgg(ﬁ@grlli_%_

impairment. 36. Use of a compound-according t6 any oné of claims or the preparation of a
medicament for treatingla(2jsekisgiabanzofigit]divximers nethyhaR G-divergphéstyispimdittined (5 be

useful. 37. A use according to,claim 36, wherein the disease ar t ifion is a mental disorder
propagated by stress, Pﬁgﬁﬁélo@én 6@@'&%{,’%{2‘%&2@%%6 'i%%p %%ﬁ%?%%fention deficit hyperactivity
disorder, post-traumatictairessheisoysiperiahas sae! MO 230160y 2108124 339PR&IT/E120081000090
117 compulsive disorder, Tourette's syndrome, ble?haroaoa,sm or other focal dystonias, temporal lobe

epilepsy With psychosis yAmethylhdn(d <8 Brenstiy mismn B ioinsekse; sl fikdilter caused by
fluctuation of the levels Qflgﬁi‘o_@%‘?ﬂ@?iiﬁm—@ gjgg{gﬁgﬁlﬁgz@em&&&q@epggﬂpﬂgiwgye

impairment, 38. A pharmaceutical composition comprising at least one compound according to any

one of claims 1 to 32 andk®phEMnadcedtidiriwbeapbbiderticr-viloeHtahetidrexcipient. 39 A
phauraceuical co g&%?é%%&%%&%@nght&ﬁﬁ;meﬁﬁh%pﬁrﬁiﬂ s SopRosHiRR SmREaTiuines - at least
yl)methyl]-3-(4-trifluoromethylphenyl)piperidine, (R*)-1-[(S)-1-(2,3-

10 dihydrobenzo[1,4]dioxin-2-ylymethyl]-3-(3-methoxyphenyl)piperidine, (R*)-1-
[(S)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl}-3-(3-
methoxyphenyl)piperidine -HCl, (§*)-1-[(S)-1-(2,3-dihydrobenzo(1,4]dioxin-2-
ymethyl]-3-(3-methoxyphenyl)piperidine, (R*)-3-{1-[(5)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl]piperidin-3-yl}phenol, (R*)-3-{1-[(S)-1-

15 (2,3-dihydrobenzo[ 1 ,4]dioxin-2-ylymethyl]piperidin-3-yl} phenol -HCL, (3- {(R*)-
1-[(S)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]piperidin-3-
yl}phenyl)methanol, acetic acid 3-{(S)-1-[(R¥)-1-(2,3-dihydrobenzo[1,4]dioxin-
2-yhmethyl]piperidin-3-yl}phenyl ester ‘HCI, 2-(3-{(R*)-1-{(5)-1~(2,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl]piperidin-3-yl} phenoxy)ethanol, 3-(3-

20 {(R¥)-1-[(S)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]piperidin-3-
yl}phenoxy)propan-1-ol, trifluoromethanesulfonic acid 3- {(R*}-1-[(5)-1-(Z,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl}-piperidin-3-yl} phenyl ester, (3-{(R*)-1-
[(5)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]piperidin-3-yl}phenoxy)acetic
acid, 3-{(R*)-1-[(S)-1-(2,3-dihydrobenzo[1,4}dioxin-2-yl)methyl]-piperidin-3-

25 y1}-benzonitrile, 3-benzo[ 1,3]dioxol-5-yl-1-[(§)-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, (5)-2-[(R*)-3-(3-hydroxy-
phenyl)-piperidin-1-ylmethyl]-2,3-dihydro-benzo[ 1,4]dioxin-6-o0l, 3-[(R*)-1-((S)-
7-benzyloxy-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-piperidin-3-yl]-phenol,
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(8)-3-[(R*)-3-(3-hydroxy-phenyl)-piperidin-1-ylmethyl}-2,3-dihydro-
benzo[1,4]dioxin-6-0l, 3-[(R¥)-1-((S)-8-benzyloxy-2,3-dihydrobenzo[1,4]dioxin-
2-ylmethyl)piperidin-3-yljphenol, (S)-3-[(R*)-3-(3-hydroxy-phenyl)-piperidin-1-
ylmethyl]-2,3-dihydrobenzo[ 1,4]dioxin-5-ol, (R*)-3-[1-((S)-7-fluoro-2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)piperidin-3-yl]phenol, 1~(2,3-
dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-5-methyl-1,2,3,6-tetrahydropyridine, 1-
(2,3-dihydrobenzo[ 1 ,4]dioxin-2-ylmethyl)-3,5-dimethyl-1,2,3,6- 4
tetrahydropyridine, [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,5,6~
tetrahydropyridin-3-yljmethanol, 2~(2,3-dihydrobenzo{ 1,4]dioxin-2-ylmethyl)-
1,2,3,4,5,6,7,8-octahydroisoquinoline, 2-(2,3-dihydrobenzo(1,4]dioxin-2-
yimethyl)decahydroisoquinoline, 1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)piperidine-3-carboxylic acid ethyl ester, [1-(2,3-
dihydrobenzo{1,4]dioxin-2-ylmethyl)piperidin-3-yl}methanol, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidine-3-carboxylic acid ethyl
ester, 1-(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-3-ethylpiperidine-3-
carboxylic acid ethyl ester, [1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methylpiperidin—B—yl]rhethanol, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
methoxymethyl-3-methylpiperidine, 1-(2,3-dihydrobenzof 1,4]dioxin-2-
ylmethyl)-3-ethoxymethyl-3-methylpiperidine, 3-chloromethyl-1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidine, 2-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-yl]propan-2-ol, 1-
(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(1-methoxy-1-methylethyl)-3-
methylpiperidine, 1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-
hydroxymethyl-3-methylpiperidin-4-ol, acetic acid 1-

(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-yljmethanol, 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-methoxymethoxymethyl-3-methylpiperidine, 1-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-3-yljethanone, 1-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-3-yl]ethanol, 3-
allyloxymethyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidine,
2-[1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-ethylpiperidin-3-yl-
methoxylethanol, 3-allyloxymethyl-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-ylmethyl)-
3-methyl-piperidine, 3-allyl-1~(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
piperidine-3-carboxylic acid ethyl ester, [3-allyl-1-(2,3-dihydrobenzo[ 1,4]dioxin-
2-ylmethyl)piperidin-3-yljmethanol, 3-allyl-1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methoxymethylpiperidine, 3-allyl-1-(2,3-dihydrobenzo[1,4]dioxin-
2-ylmethyl)-3-ethoxymethylpiperidine, 1-(2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methyl-3-(2,2,2-trifluoroethoxymethyl)-piperidine, 2-[1-(2,3-
dihydrobenzo([1,4]dioxin-2-ylmethyl)-3-methylpiperidin-3-ylmethoxy]ethanol,
[1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-yl]acetic acid ethyl
ester, 2-[1-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-yljethanol, 1-
(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-3-(2-methoxyethyl)piperidine, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidine-3-carboxylic acid amide, 1-(2,3-
dihydrobenzo[1,4)dioxin-2-ylmethyl)piperidine-3-carbonitrile, C-[1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-yljmethylamine, 1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)piperidin-3-ol, 2-(2,3-
dihydrobenzo[1,4]dioxin-2-ylmethyl)-1,2,3,4-tetrahydro-isoquinoline-8-
carboxylic acid methyl ester, [2-(2,3-dihydrobenzo[1,4]dioxin-2-ylmethyl)-
1,2,3,4-tetrahydroisoquinolin-8-yljmethanol, (S)-1-((R)-2,3-

dihydrobenzol 1,4]dioxine-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, {(5)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-
yDmethyl}-3-methylpiperidin-3-yl}methanol, 2-{(S)-1-[(5)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-methylpiperidin-3-ylmethoxy} -ethanol,
2-{(S)-1-[(8)-1-(2,3-dihydrobenzo[ 1,4]dioxin-2-yl)methyl]}-3-methylpiperidin-3-
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yimethoxy }-ethanol D-tartrate, (S)-1-[(S)-1 -(2,3-dihydrobenzo[1,4]dioxin-2-
ylymethyl]-3-(2-methoxyethoxymethyl)-3-methylpiperidine, (5)-1-[(S)-1-(2,3-
dihydrobenzo[1,4]dioxin-2-ylymethyl}-3-methyl-3-(2,2,2-
trifluoroethoxymethyl)piperidine, methanesulfonic acid (S)-1-[(S)-1-(2,3-
dihydrobenzo[ 1,4]dioxin-2-yl)methyl}-3-methyl-piperidin-3-ylmethyl ester,
thioacetic acid S-{(S)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl]-3-
methylpiperidin-3-ylmethyl} ester, 2-{(8)-1-[($)-1-(2,3-

dihydrobenzo[ 1,4]dioxin-2-yl)methyl}-3-methylpiperidin-3-ylmethyl-
sulfanyl}ethanol, {(S5)-1-[(S)-1-(2,3-dihydrobenzo[1,4]dioxin-2-yl)methyl}-3-
methylpiperidin-3-ylmethoxy}acetic acid tert-butyl ester, sodiam {(S)-1-[(5)-1-
(2,3 ;dihydrob enzo[1,4]dioxin-2-yl)methyl]-3-methylpiperidin-3-yl-

methoxy }acetate, 2-[(S)-1-((S)-7-fluoro-2,3-dihydrobenzo[1,4]dioxin-2-
ylmethyl)-3-methylpiperidin-3-yl-methoxyJethanol, 1-(2,3-

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]Jmethanol, (S)-1-[(S)-1-(2,3-dihydro-benzo(1 ,4]dioxin-2-ylymethyl]-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, (5)-1-((S)-7-
fluoro-2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-3-methoxymethyl-3-methyl-
piperidine, (S)-1-((S)-7-fluoro-2,3-dihydro-benzo[ 1 ,4]dioxin-2-ylmethyl)-3-
methoxymethyl-3-methyl-piperidine ‘HCL, (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-o0l, 1-[($)-1-(2,3-dihydro-benzo[ 1,4]dioxin-2-yl)methyl}-3-
(2-methoxy-phenyl)-pyrrolidine, ($)-1-[(S)-1-(2,3-dihydro-benzo{ 1,4]dioxin-2-
yhmethyl]-3-(2-fluoro-ethoxymethyl)-3-methyl-piperidine -HCL, (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-ylmethy!)-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-
benzol1,4]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.

Use of a compound according to any one of claims 1 to 32 for the preparation of a
medicament for treating a disease or a condition where an alpha2C antagonist is

indicated to be useful.

A use according to claim 36, wherein the disease or the condition 1s 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.
El

38. 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.

39. A pharmaceutical composition according to claim 38, wherein the composttion

comprises further at least one other active ingredient.



