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WD 2004/ 013120 PCT/ EP2003/ 007890 Novel Benzodi oxol es
The present invention is concerned with novel
whemaodiloxol e derivatives, their manufacture, PCT/EP2003/007890
phar maceuti cal conpositions containing themand their
use as nedicanents. The active conpounds of the
present invention are useful in treating obesity and
ot her disorders. 5 In particular, the present
invention relates to conpounds of formula (1): R3 R
O#IR X'R5S RO 7 R R4 (1) wherein R and R2 are
i ndependent |y unsubstituted phenyl, or phenyl which is
mono-, di- or tri-substituted, i ndependent |y, by
hydroxy, |ower al kyl, |ower al koxy, perfluoro-|ower 1o
al kyl, perfluoro-Iower al koxy, al kanoyl, cyano, nitro
or halogen; or R and R2 together with the carbon
atomto which they are attached forma
10", 11' - di hydro-2,5"' -[ 5H] di benzo [a, d] cycl oheptene
residue; R3 and R4 are independently hydrogen,

hal ogen, hydr oxyyeil B¥R/od@biptks | ower al koxy,
per fl uoro-| ower—arkyt, arkanoyl or cyano; 15 R5 is

hydr ogen, |ower al kyl, |ower alkylsulfonyl, cycl oal kyl
| oviEe ggég%ﬁtog{?vgg%gﬁ aX Yeont@Wed vatk YlowelVE2n20abx8lk3 dd®ratives, their

PCT/ EP . -2 R6 is.Y-R8, |aower alkyl, | r.
mﬁ}%lé%we’ hPERERICEREGR r CamROTIHOR ARt PITSK X %\/\efi‘n"g%fr, use  as
méA¥Rh et KiHeAROGRh PSS of Beiresehiinbenthnt £ @6dfal ifltreating obesity

c%§h0%£kyl, phenyl ‘or phenyl | ower alkyl, wherein the
angither ﬁﬁﬁ@ﬁy may optionally be nmono-, di- or

tri-substituted, independently, by |ower alkyl, |ower

al HeppartiiadQgfhrefaf inve@iddrleRYR o adpbundysiifortiula f):
al kanoyl or cyano; or

R (0
wherein

R' and R? are independently unsubstituted phenyl, or phenyl which is mono-, di- or
tri-substituted, independently, by hydroxy, lower alkyl, lower alkoxy, perfluoro-lower
alkyl, perfluoro-lower alkoxy, alkanoyl, cyano, nitro or halogen; or R' and R? together with
the carbon atom to which they are attached form a 10°,11’-dihydro-2,5’-[5H]dibenzo-
[a,d]cycloheptene residue;

R® and R* are independently hydrogen, halogen, hydroxy, lower alkyl, lower alkoxy,
perfluoro-lower alkyl, alkanoyl or cyano;

R’ is hydrogen, lower alkyl, lower alkylsulfonyl, cycloalkyl lower alkyl or hydroxy-
lower alkyl;
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R6 is hydrogen when Xis -C(O- or -SO2-; or R5 and R6

together with the nitrogen atomto which they are
wa@edaoaoisae forma 4-, 5-, 6- or 7-nmenbered nonRCHEP1003/007890

or a 8-, 9-, 10-, or 12- nmenbeged bicyclic, saturated

or unsat urated heterocycllc ring which may optionally

CONt5ad V- FENRwWRE ﬂ(?@l(fv&é'i‘ bieky, & dfb@ff/ﬂw&tﬂm lower alkoxy-lower alkyl,
e

1&2&3&2@3&%& PRAgG og’tére %bglr ot aﬁi)lflf c{}dm%f pil%nvl op,phenyl lower
allyl,wiRela bhd #}'ﬁe%?l m'o[la%eﬁﬁ? eﬁmx{amy bbynérmﬂeal- e£ teybubstiaved,

aI ’koxycar bo y roxy | ower al kyl

1nd¢H€@$i9ﬂﬂY®W§l°V@FR1}QY> loyerjabiney halquwﬁ%%ﬁfe;lpwer alkyl, hydroxy,
dﬁ?&gﬁﬂq%'no oewer al kyl carbonyl ami no, oxo, dioxo,
noyl', am no | ower al kyl, hydroxy, |ower alkoxy,
hal %gen perfl uor o- Iovver al kg/ cyano heteroaryl, or
by BHehydrogen whem¥is 15(QbwerS@ek9f, wherein the phenyl
noi ety may optionally be nono-, d| or

tr iR it ghed with ﬂﬁ@ﬂ@@gﬂ:ﬁ&tdm ito Wudh(m@f a1@|a&)i&hed|f@m$ﬁ 4-, 5-,

al koxy, . hal ogen, perfluoro | ower _ al kyl dro

6-r L amepberse rwz%c 1797 3 &> Sy Hi-oe ke THEIRSY turated or

uithii¥dte@he@MRPGic rﬁg%(ﬂv icR R ptioRB @atdiy bne Bﬁhﬁf fethet vl
or heteroary S|ngle

th@t_orr@rm mﬁﬂ.ﬂy sekzc’qe 0@_@ N an%é? @1d heterq@zphcorgsgqgemg
pr Oym%ﬂg RIS FRC /b ifddd, m&g&mhapltaflsﬁht ﬂk}ﬂh@f\l@pf

fferent subtyp of canpabi ors
allgrcaBoyylHardsopelewes %}ir lelower *HE aﬁ@B cggbamoyl,
caPbRh & rloﬁ@ﬂ"aﬂkﬁgirﬁ Hhﬁ’ﬁo DHP. Qiif)ﬁd“aﬂ&noﬁ%rﬁinbﬂbﬂé&td]]g@ hydroxy,
spli ced or mof 1a{{kgﬂas al Scr,i el
lowet alkexyehelogrs Pé@ﬂwmiow éYﬁnOp Y1t By phegPhgs phenyl

lo%r Ml%ﬂ&eﬁ tpd bﬂ&y@ BQ)&%Qﬁﬁbﬁﬁggﬂhﬂé%ﬂhtégﬁaEg?ﬁ tEBEbstituted,

mpkpmd x,:bv'mfa allzzl q‘@erpufoxy,%al@éwer frporoplghEnilky! NIIAYdrOXY’

a]jé{ 10&1},@% 270 (8) (1995) 3726-3 1). The CB1
'S mai nIy | ocated in the brain, whereas the.

J.eceptor redo Eately_dlstrlbutedinthe
perRﬁhEY‘smﬁFfi" aqrﬁlfy 8Os pl een and cel I's of
t he WD 2004/ 013120 PCT/ EP2003/ 007890 -3 inmune system

('S.RNYBhényl, bloaJ]EEl OR&Erochdlyl dptiehaayl; Nature 365
(1993) 1361 y61&)Y erefor":gé}l,n order to avoid side

effects .a tive |s de
A9- éstar%?m%lﬁcg%%nﬁ Fhol™ C%&? 7 Pt R Zﬁ\ﬁgncl pal
psychoactive conmpound in the

Y is -CH,— , ~C(O)- , -NH- or -SO.—;

and pharmaceutically acceptable salts thereof.

Two different subtypes of cannabinoid receptors (CB; and CB;) have been isolated
and both belong to G protein coupled receptor superfamily. An alternative spliced form of
CBy, CBy4, has also been described, but it did not exhibit different properties in terms of
ligand binding and receptor activation than CB; (D.Shire, C. Carrillon, M. Kaghad, B.
Calandra, M. Rinaldi-Carmona, G. Le Fur, D. Caput, P. Ferrara, J. Biol. Chem. 270 (8)
(1995) 3726-31). The CB; receptor is mainly located in the brain, whereas the CB, receptor
is predominately distributed in the periphery primarily localized in spleen and cells of the
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I ndi an henmp (Y. Gaoni, R Mechoulam J. Am Chem

Soc., 86 (1964) 1646), canabis savita 5 (marijuana),
wakiogh13120 used i n nedi ci ne since ages (R Mecheai/apr2003/007890

(Ed.) i n "Cannabi noids as thgerapeutic Agents", 1986,

pp. 1-20, CRC Press). A9-THC is a non-selective CB1/2

lmﬁﬁﬁg Fsamx% RNI Thenay,ait! Ahl-Shiah, Nhareb% (asgs) 61-61).
ronablno ncer

(rrarlnol(r for_th aIIeV|at|
Therkiore rRIdapip- 4Vﬁ€ﬂﬁ%ef)‘é‘ﬁ§sﬁ LV RIS legeiebR
body wei ght | oss experlenced by AIDS patients through

ADREL Iy ST B4 002 B e el bR chiiedhound i the
Ind1§n hanpl (Y.05a00i,R. (M%Ch@llaﬁe r]IMmeCherﬁJ‘SImeSG élﬁ64) $646), @nabis savita

(m%lwégg) ﬁ;(«%)lsS %%éd%fﬁedi%ﬁ%m}glagfs @gﬁg (EdE)V%néannabmozds

as Mt AER Ik et beg Ppamdel R U eds )] @ﬁtmc eeda m-&dn&uve CB1/a
end genous |gand (agonist) for CBlL (R G Pertwee,

recEpior agdvite anﬂllmemaﬂalﬂe {1Bthe M%&)drﬁw@ﬂé(mﬂmd@kfmﬂge alleviation
of %g?]lclf;rlfa q%%ogﬁerr@%%e cé%emmsn(gg[ﬁ)gﬁﬁqhe Fevepsalof d'}%%rfght Bss
ieheadl b3 AITSohtieas tRbdhigh hpPétjte dddblatpn. Ihrthelwxrﬂﬂ gwliaode (LY-
- arachldono | gl ycerol (2-AG dulatg ﬁg
10?55(1&59%@@@), ﬁémﬁée%mq%%aueﬁééa{fﬁfe|1§/use ehy G. Pertwee,
Ph%%]?icgéteSﬁnéj ‘i‘?'(%ﬁ?g?@ RS U, Xe VAlliznshnS B aJ”E@Jn% Efl%s 60 (6) (2000)

vat es t e’i y rectifying K+ channel
130%&i¥d). D. Melck, T. Bisogno, L. De Petrocelli s Trends
in Neuroscience 20 21 (12) (1998) 521-8), thereby

af f‘ﬁ%ﬁ&%ﬂl é:i‘raglha e r e{)&ﬁmﬁfe') QRS RleARALDLs tBE El'ldmg’enous ligand

ases ease neurotransnitter :
(agoniseofor €B; ( }CGCPeJchyE@é}urr Ped- hemt> 6 (Bher999) 6Fp- 6?41"\7(A Devane, L.

Ha%lége) dﬁil 4%1; E@l@?@ M AGeRAs D 8;1' .39 GiPSIEAS Eﬁ%cBlilbaum,

récept or - ne mechani sm
EtmgéreRt Mvehcaﬂmagﬁmﬂrst 25 (190R) 1He- Q)néﬂm@ldﬁaﬁ%%'dl ng

ard q%%' ggﬁgefmé&hﬁéf Eﬁcgdrﬁlﬁésycgkiﬁﬁ fuc egvggagnanné iy

adériyd00yycBEsad Voltage-snsified @3F ch@ne]mangp.cm\@yes the 1nwar31y rectifying

K’é:t(lgnne? ﬁg 1 ]ﬁi MEC agbngfe?& EKB{%&@%(L% %!téé ? H?m Neuroscience

21 '( 65)0-1898) 5aih8) cthasby aﬁ’pcpsmg negrotmptpmggelg@e an opeftighy, which
deﬁggﬁeis ﬁleéeleise o?bag%rggran@l% eér g‘é’l @P@? ?,ég(%fglg% Pﬂ&na%ol. Ther., 90

(1)(ROB1)RA51A40)) . 30 Leptin is the prinary signal through
whi ch the hypot hal anus senses nutritional state and

Ceriordrgideded TILE ARe drarereing RsaiR 6P RrooRb Hidisted
méehﬁﬁlsﬁa@sl 85&tilv b amrabbiahts bitick thd MPRadeiih E@ﬂﬁﬁtaeﬁ)aaaaﬂwnh
admlrenstcr:avl:%t}onacr;ft a%%gg;ri}de (C.M. Williams, T.C. Kirkham, Psychopharmacology 143
(3) (1999) 315-317; C. C. Felder, E. M. Briley, J. Axelrod, J. T. Simpson, K. Mackie, W. A.
Devane, Proc. Natl. Acad. Sci. U. S. A. 90 (16) (1993) 7656-60) and caused appetite
suppression and weight loss (G. Colombo, R. Agabio, G. Diaz, C. Lobina, R. Reali, G. L.

Gessa, Life Sci. 63 (8) (1998) L113-PL117).

Leptin is the primary signal through which the hypothalamus senses nutritional state
and modulates food intake and energy balance. Following temporary food restriction, CB1
receptor knockout mice eat less than their wild-type littermates, and the CB1 antagonist
SR141716A reduces food intake in wild-type but not knockout mice. Furthermore,
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SR141716A reduces food intake in wld-type but not
knockout m ce. Furthernore, WO 2004/013120

wWEQDABARD3/ 007890 -4 defective | eptin signal PEIGEPD03/007890
associated wth el evated hypojhal am ¢, but not
cerebellar, levels of endocannabi noids in obese db/db

de?éaﬁlvét]l% : si 1§iﬁ1g&1§‘9ssgéi§tlé§ Evﬂ!h%le?ate&%%@th'aﬁﬁﬁt bist not cerebellar,
rea n

nornmal rats and oh mce
levelsaoh aadﬁca@n@mamés Hr alase éwb;ap {)‘g’eﬁﬂéﬂe anﬁ%ﬁﬁ@ rats. Acute leptin

tr Yrgéﬁt'b? hégﬂﬁl ra@@ﬁa%b%ﬂ‘ﬁ’ﬁdéQ&dcﬁﬁéﬁﬁﬂﬁmﬁd@dnd 2- arach1donoy1 glycerol
endocannabl noi ds I n Iéfi/l pot hal anus 5 nmay toni

a
in gt hypathalazmas. These n@h@Stl FRiF Frah PRAQEBERIRRIdR & Tgﬁémothalamus
m%)& Hggﬁfhéct%tet(f@l ﬁ@éﬁt@lls to FlaiRHintfo¥d iagkd ﬁkﬁ@r&)@a&“ﬁﬁtth@neural

aju, L. Wang, J. Liu,
ciBiritiyaiegulzted byéq*mjn (VFDI E’@Z% S. E GpparmuuLaWaRg, ]DLlu, S. Bitkai, Z.

]aggﬂézg% q}lh/%% RI'8, CPBa@mt J}Pat & Ruftdf Na@&%@)lo 8820) 822-

1 se ectl e ant agoni st i nverse
82égon| st is current I y undergoing 10 phase |11 cI i ni cal
trials for the treatnent of obesity. In a double blind

p| %@@PA{P??Kt 4 %Bi ?éiect§E bichy 6 orfidt / tlﬂ\%rﬁoa%%ﬁlspfs cﬁrreﬁ@y #fidkrgoing

ficantl reduced

plweq I@hﬂmwﬂh émal@fgrplaq '@@ptm@n‘fpp @@é@'@( (I}:a dewble hhnq{/pi)acebo controlled
st&& dgéé's 8230 Md 2 ﬂg Hﬁlr_y SR 1106w ﬂlﬁcaﬁ'ﬂ?r réeﬁJcE&'B@dy weight
rom resear

nna 1 NOI anta onl st ch too
wiet eompaz¢d teeplectbo Sg Bar{hy ¥ Rinaldi-Garmamap M- s‘\rnm%ﬁé Heelagnati, G
L Sl LR b sy St o
Papersp2¥ad ACS Sationa destiog, Gleazgoli Sindted Statese Atigiyss 2§-30, 2001).

i nverse agoni sts are am noal kylindols (AAl; M

Pac@ﬁﬁgcoréﬁo&ds%lﬂgﬁh% beEh pe)rdﬁbgléé’i?é%{ CH1 re ﬂ&}ﬁago%wts]
re&pe@tm_@)gywetsp lgorgsts blfe@m;no ﬁA&;{z/I f{,@ |SaﬁoCh1k1€rS>
| 6.
e e i e i e
bﬂde—kﬂ&'\Hh%it‘léﬂ R. M\/lCaglgn Anoldy I Hegroskdt Buster, S{_] Ward, NIDA
REUAGSer Ao g@@l ) YEN18) S 6-EodoPRREE Qe Widdo, RoRKGhatdiR. M.

1 l 5 -
QRedk, REY; HGsohata,fIf M Bué(@F‘érM@iﬁ@@nnxz p L@Onsmea M- IR Roegke, H. 1.

Vak 9 4
B b (O i PR A
AQMaKdyanais, Lie SE. 56]@)3621‘1;) (E995M9@r55)e1§sryllmnz@[1dﬁgop nepnd

e

KBy, buineyt 61 h CullinaBhBr GaHuhderEi)pW 'D'hbnsonle Q.Dhapgp BN Koppel, M.
BISQVE}S%I? ‘}(éﬁ' o eglhgm\l}?-‘%p Qgg glgl Il%%?%% E'7’;2Q§s'c](o'§/fd in W09602248,
UKa5H6006; 6-alByl-(B,5-Giphearyl isidaZolidinediones (M. Kanyonyo, S. J. Govaerts, E.
Hermans, J. H. Poupaert, D. M. Lambert, Bioorg. Med. Chem. Lett. 9 (15) (1999) 2233 —
2236.) as well as 3-alkyl-5-arylimidazolidinediones (F. Ooms, J. Wouters, O. Oscaro. T.
Happaerts, G. Bouchard, P.-A. Carrupt, B. Testa, D. M. Lambert, J. Med. Chem. 45 (9)
(2002) 1748-1756) are known to antagonize the CB; receptor respectively act as an inverse
agonist on the hCB; receptor. WO0015609 (FR2783246-A1), WO0164634 (FR2805817-
A1), WO0228346, WO0164632 (FR2805818-A1), WO0164633 (FR2805810-A1) disclosed
substituted 1-bis(aryl)methyl-azetidines derivatives as antagonists of CB;. In WO0170700

4,5-dihydro-1H-pyrazole derivatives are described as CB; antagonists. In several patents
bridged and non-bridged1,5-diphenyl-3-pyrazolecarboxamide derivatives are disclosed as
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Her mans, J. H Poupaert, D. M Lanbert, Bioorg. Med.

Chem Lett. 9 (15) (1999) 2233 - 2236.) as well as
w@2@kiyd126- ar yl i m dazol i di nedi ones (F. Oons, JPCT/EP2003/007890

Wuters, 0. Oscaro. T. Happagrts, G Bouchard, P.-A

Carrupt, B. Testa, D. M Lanbert, J. Med. Chem 45 (9)

CB3Qn&391%§9s/1&x7e4§e a%%ﬁ@s 60 1926¥8) WO0BRS2RGONCDT 1643, 1B8546,

rece tor respectlvel act as n i nverse g st on

EP6503 54 BI5624946h FE5 7630 009396061 § o PMisTarssaEl seepsyral

A TR ik Sr el sdseacmsdouiansi)

1-bi s(aryl)net hyl -azeti di nes derivatives as
ant agoni sts of CB1. In WO0170700
4, 5-di hydro-1 H pyrazol e derivatives are described as

CBi-t i3 05 3904 Stithis lh%Iﬁl@M ) Pfovﬁl&t s%IéEtSvefﬁ alr&[tly%ﬂﬂg & @B1 receptor
non- bri dgedl , 5- di yr.azol ecar bpxam d
an@é?ﬁll@fétrﬁﬂpéétl‘%ﬁweln&?f%?&%@&P S Ch Ay tagRIIT /1186 antagonlSts are useful

in E@ieﬁ’t%@&?y%%ﬁ&gaﬂy i tEBlreatMeag oRd/Bk glrév’@ﬂ@éns@f dgags sthich are
0046209, \W9719063, EP658546, EP656354,

assgsg@éw&hthe EpsEaton of BbIeSePEeYS: More recently ot her
di verse structural classes have been disclosed as CB
receptor nodul ators (WOL58869, W0224630). 5 It is an
object of this invention to provide selective,

d| rectly q;@q%)’llﬁré%@a%c%@ ﬁéﬁ&&&% ﬁ?ﬁhgﬁ{g;@%fﬁ%sf%th to illustrate and

deﬁﬂé/ ﬁfe&ﬁea’iﬁﬁgﬁﬁﬁi@cﬁ &ofithe Vaﬁ(ﬁfslibrms wsedesldesatibé theriayeytion herein.
partl cularly in the treatnent and/or preventl on of

ier%g’gégfgiﬁéatgm?}&%&ﬁagig H?]%’."elp Ms%alepq ﬂ‘&'f‘% g?ggﬁlllpa%clﬁlglstlng of one to
si, 9£éfé}wbll?gnf6ﬁé tdMoluk evboak®mE@). forth to illustrate and

efl ne the nmeani ng and scope of the various terns used

PR Rl PYER ) gt R0 bbb oo gl

chl‘diﬁﬁal Shoige Hid Woenihe msst pref@ald\yem atﬂb;aneﬁncbﬂaomme f our
car bon atorr(s) The term "hal ogen" refers to fluorine,

chl.qrine, « e and |od|ne r
en ¥ T oy TS Qi B ﬁ%‘dﬁ“’% ‘%?{’&’%% é?otél?’%br%érstt%’ 2 branched or
stralyhochaie ansholilasr iateratéthelipleatin hpdroyarbon atadivel of one to twenty

onbi nation_ w,t.h other. grou
ca Orna?tﬁﬁlts Rigks rﬂal}zrgﬂs\l}%[s%% n cgr on aa?(gngg %P‘Sr% ﬁaf@{aﬁﬁicgh%QO Qn carbon
atbiyelr ocar bon radi cal of one to twenty carbon at ons,
preferably one to si xteen carbon atons, nore

P oS i/ e gl U GO Bk Birigh Qi ST Foups, refers 1o
brgﬁdiﬂ:ds:;r strafght-shdin maonovalent alkyl radical of one to six carbon atoms, preferably
one to four carbon atoms. This term is further exemplified by radicals such as methyl,
ethyl, n-propyl, isopropyl, n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl, 3-methylbutyl, n-
hexyl, 2-ethylbutyl and the like.

The term “cycloalkyl” refers to a monovalent carbocyclic radical of three to six,
preferably three to five carbon atoms. This term is further exemplified by radicals such as
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

The term “lower alkylsulfonyl” refers to the group R’-SO,-, wherein R’ is lower alkyl.

The term “lower alkylcarbonyl” refers to the group R’-CO-, wherein R’ is lower alkyl.
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branched or straight-chain nonoval ent al kyl radical of

one to six carbon atons, preferably one to four
w@aoobomsiad ons. This termis further exenplifi eRCDEP2003/007890

radi cal s such as nethyl, ethgl,, n-propyl, isopropyl,

n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl,

3- 'Tﬂﬁehhéhﬁlﬁaﬂioxy’n ref&@&y the g}oﬁp IRy LbY tHercaan (R’ ﬁehﬂk)ﬂl Kiee te2fm “lower-

Thete cl oal ky. refers t.q a,nono

ARgiE GetFes 1 T ea&'rorfarI£ P~ trhezant Ry i§jlgwer- Er%%rlﬁs phJoyger-alkoxy

gho@pé hMECe & %@&%xﬁt&li@cy ﬂ_fbp'i)x? Q%@?ﬂo@oi}k} Hubety, 8xbafoky fahdthexyloxy,
c cycl obutyl,

b radlcals su cycl opropy
EpeshssBe Fﬂgfé%qlaglﬁfé’%‘iﬂiﬂ%fﬁd cycl oheptyl. The term
"l ower al kyl sul fonyl” refers to the group R -SQO2-,

whetrgd BerlR “IoSVeir Qukyattanlyl” reféte tbehegropWR’-O-C(O)-, wherein R’ is
al ky| car bonyl " refers to the group R -CO, wherein R
loper plkler  al kyl . WD 2004/ 013120 PCT/ EP2003/ 007890 - 6
The term "al koxy" refers to the group R -0, wherein

R The adrky f‘per\ﬂ/[ﬁ@rot-leweﬂ alkpitereferatdk @dyiver slkgr grotip wheeein all of the
er Is lo

- al.kyl . ampl es o
hy&{g nsaqfk@gybw&: group age 6u¥3\§é;t1%gx§r re@ﬁ?&i@y ffuorg Among the
M&&@X)perﬂmrlewe%yauqb ugﬂsu;ps a0 bidiflas so eyl epetafidoroethyl  and
nethoxi éﬁ gﬁ%@?b pref red.. 5 The term
hep B arOBRORBL, YR BOHG FRE PR YBFSEFR -0 (O -
wherein R is |lower alkyl. The term "perfl uoro- | ower
al kyhe teref @llanbd” aeftrowet geédg/C((g) BupheskiaReisthydtdgenfor lower alkyl.

T e R AR R

preferred perfluoro-|ower alkyl groups are
t ri The eerairéphatlyl- lqwmntaﬂfyl’waf&ettbyd pheryl g'rcmp which is attached to the

hept afl u wth.trifl onmet h
I %’é@ Taf )tlh‘g ‘%@P%&la THEW e raﬂﬁy {‘egF kg&f%gfl suc:he?ser psthylens, ethylene
e@(r@utﬁelwb ereferablR methlede ageé rttodeneoRexferaiblk phenyl-lower alkyl
of .al ups are fornyl acetyl,
rﬁrdg‘ﬁn?@ﬁ en@'ﬁan‘iﬁé’?%é?ﬂ%{‘o%he term "phenyl - | ower al kyl ™
refers to a phenyl group which is attached to the
r enFhadetm Shmite lower ethyl ereféra ta d wer alltyk yhdiced sgbgitpted with an
such _as_net hyl ene, ethylene 15 propyl ene or butyl ene,
aﬁ?@?@?381y net hyl ene and et hyl ene. Preferable
phenyl -1 ower al kyl residues are benzyl and
1- pfﬂaayéret tiydteroGifulyl’t refems tcaarbnor bomemberkd yattratesk laterotyslic residue

«gl}tl(%f%\l\r@é one (|)<1th0 hegeroa Fom3 ggé&éc{ ﬁq)%deogé}x, ggygeﬁ Th8 Quifur. Examples of
heterocyclyl residues are morpholino, tetrahydrofuranyl, pyrrolidinyl, piperidinyl and

azepanyl.

The term “heteroaryl” refers to an aromatic monovalent mono- or poly-carbocyclic
radical having at least one heteroatom selected from N, O and S. Examples of heteroaryl
groups are pyridinyl, pyrazinyl and pyrimidinyl. Such heteroaryl residues may optionally
be mono-, di-, or tri-substituted, independently, by lower alkoxy, lower alkyl, perfluoro-
lower alkyl, cyano and alkanoyl, preferably by halogen and perfluoro-lower alkyl.

The term "pharmaceutically acceptable salts” embraces salts of the compounds of
formula (I) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic
acid, fumaric acid, succinic acid, tartaric acid, methanesulphonic acid, salicylic acid, p-

toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred salts
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The term "heterocyclyl" refers to a 5- or 6-nenbered
saturated heterocyclic residue 20 containing one or

wao mv4loexier oat ons sel ected from nitrogen, oxygePCHRP2003/007890
sul fur. Exanples of heterocyclyl residues are
nmor phol i no, tetrahydrofuranyl, pyrrolidinyl,

witRi R&Hk dhrey | fopnstes, a aedenss, . ciffaees) ehydrbdidosdearlyfdrobromides and

refers . to an ayomati.c nonoval ent. nono- . or
mefSBPg LRSI RIS ST R sy PRl
het eroatom sel ected fromN, 0 and S. Exanpl es of

heteroaryl 25 groups are pyridinyl, pyrazinyl and
pyrimdinyl. Such heteroaryl residues may optionally

be_nmono-,., di.-, or. tri-substif ut ' .
e ment s PriieBb Feh it et BUBBARERL, pHfortita 1
cyano and al kanoyl, preferably by hal ogen and
perfluoro-lower alkyl. The tegrfn "pharmaceutically
acceptabl e salts" enbraces salts f thg conpounds of
formula (1) wth i noRganj~ararganic-faci ds such as
hydrochl oric acid, hydr acid,l, 30 nitric acid,
sul phuric acid, phospRor© e, citRic acid, formc
acid, maleic acid, acetic acid, fumaric acid, succinic
acid, tartaric acid, methanesll phonic acid, sal(f)cylic
acid, p- toluenesul phonic acid and the like, which are
non toxic to living organi sns. Preferred salts WO
whersiiy/ 013120 PCT/ EP2003/ 007890 -7 with acids are
formates, nmal eates, citrates, hydrochl orides,
hy gf gkd RPhdesd@radentBtiisabsithfed phenycorptealtvehichuistrhono-, di- or

_hydrochl ori des bejn speci al | ferre In_o )
tr K IR PG To BB R SO Vo Tie PAEE e RERSTarifrer
alk9f, afi@h&] Fahd bi halbfen; RO X\ ,RE N RZp 6 45 (1)
wherein R and R2 are independently unsubstituted

ph & %Lc’l r? greepl i ehdMyCl'p)fdll'ggerrrlPHa(ibgeng hifdr%gcy, lower alkyl, lower alkoxy,
perfluoro-lower alkyl, alkanoyl or cyano;

t
R’ is hydrogen or lower alkyl;

R is phenyl or phenyl lower alkyl, wherein the phenyl moiety may optionally be
mono-, di- or tri-substituted, independently, by lower alkyl, lower alkoxy, halogen,
perfluoro-lower alkyl, hydroxy, alkanoyl or cyano; or

R® and R® together with the nitrogen atom to which they are attached form a 5-, 6- or
7-membered monocyclic or a 9- or 10-membered bicyclic, saturated or unsaturated
heterocyclic ring which may optionally contain one or two further heteroatoms
independently selected from O, N and S, said heterocyclic ring being optionally mono-, di-
or tri-substituted, independently, by lower alkyl, lower alkoxycarbonyl, hydroxy lower
alkyl, alkanoyl, amino lower alkyl, hydroxy, lower alkoxy, halogen, perfluoro-lower alkyl,
cyano, heteroaryl, or by phenyl or phenyl lower alkyl, wherein the phenyl moiety may
optionally be mono-, di- or tri-substituted, independently, by lower alkyl, lower alkoxy,
halogen, perfluoro-lower alkyl, hydroxy, alkanoyl or cyano;

Xis ~CH,— , —=C(O)- or —SO,—;

and pharmaceutically acceptable salts thereof.
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tri-substituted, independently, by hydroxy, |ower

al kyl, | ower al koxy, perfluoro-|lower alkyl, alkanoyl,
w@y@no13e0 hal ogen; 10 R3 and R4 are i ndependened/EP2003/007890

hydr ogen, hal ogen, hydroxy, -Igower al kyl, | ower al koxy,

perfl uoro-| ower alkyl, al kanoyl or cyano; R5 is

hydy gge @b@dlrﬂeﬁ’c’\/@!1 aﬁHKBf' are BAsubstinhed pheryt. Inhmogter lembediment R

an 8 e nnend it Poes R i By Ao RO gy mono-
or @Uéﬁ(lﬁstnﬁt@&’efndéﬂ)&%fiﬂy,w RERBxy, Jl5w&eﬂlklfluﬁkb -ds awethyl, lower alkoxy

o P e O T hove sy

sucqit atsacﬁhﬁgrcfxﬂétﬁb}é}r Alkanyl, @hno, fit¥B 6 BaRGenTRITACY Chiogine) flworine and
nbered blcycllc saturated or unsaturated
br(ﬁétnér ocycl ic ring which may optionally contain one or
tvvo further heteroatons independently selected from
Iﬂ\laﬁ’&ﬂer%m%ﬂleﬂﬁweimw tndepargidady ﬁgsmtlttﬂéthj)}heylyl or phenyl

nDno- di 20 or tr| sub tit , 1 ndependent
whighvie mendky i~ oF &rispd s @fﬁ%{mnﬂy I;éw %éﬁcp {ndependently,

by &bt alkyRbk@NR)heth@ToRer L]RW sueh Kyfnetl{b}m}l }Q’Xﬂuoﬂociwrar alkyl such as

alkox hal ogen, rfl uoro-1.ower
tnﬂ,@r@frégh}g}q per morg;,lgw @xyosluc ﬁgﬂ' uqr%%gtlhog)%/ W?HO, nitro or halogen

%{‘%rcﬁld}lﬁehﬁu&ﬁ'&?e"a\ﬂdmhﬁﬁé( may optionally be nmono-,
i- or tri-substituted, independently, by |ower aIkyI,

| ower al koxy, hal ogen, perfluoro-|ower alkyl,
hy ¢a Qﬁ&theﬂérhﬁ&ﬁ)ﬂenﬂ they@sent irddntion selatéd-a compOud)-of ormula (I)

e L AT A Dy S -
subRtitated, ﬁﬂepﬂn(éemmh)s tp hydnouy,édwg}@lg@ lowerrplkgxw: prsfluoro-lower alkyl,
alk%ﬁgﬂbﬁrﬁg for B&log&p? %uﬁﬁi@@&ﬁ@&%ﬂﬂehﬂ rBR@MIR Whil RA are lower

stitut tﬁ g rably %HP d
allyl, suelbat mtzr@wbbwer ﬁ]éF@Eé ﬁﬂihrﬁsl methgyy, AHd ARIRGED P‘&n}a&s Ky
chf46. h?r%FEI }f RVhnd Roue inc&lpklﬂié)itl h@ﬂyl athidimEs hrmw, or di-substituted,

oot Bl 5 lhd B Y sty fuoro o

chidrkadrdyl loweydkexy, piefarablpmelimixgpgen such as chl ori ne
fluorine and brom ne. In another enbodi nent RL and R2

ar ?sgﬁm@mpﬁ]gﬁgnw xysldmsmdsmﬂtm esprefeeshly smti@fé ay gfscribed above in
- 3 rerera
orfihandls? vt Semicth gkl B R o g

In another embodiment, R' and R? together with the carbon atom to which they are
attached form a 10°,11’-dihydro-2,5’-[5H]dibenzo[a,d]cycloheptene residue.

In one embodiment, the present invention relates to a compound of formula (I) as
defined above, wherein R® and R* are independently hydrogen, halogen, hydroxy, lower
alkyl, lower alkoxy, perfluoro-lower alkyl, alkanoyl or cyano. Preferred halogen residues R’
and R* are fluoro, chloro and bromo, with fluoro being especially preferred. Preferred
lower alkyl residue in R® and R* is methyl. Preferred lower alkoxy residue in R’and R*is
methoxy. Preferred perfluoro-lower alkyl residue in R® and R* is trifluoromethyl.

In another preferred embodiment, the present invention relates to a compound of
formula (I) as defined above, wherein R® and R* are independently hydrogen, hydroxy or
halogen, such as fluoro, chloro or bromo. Preferred substituents R® and R* are hydrogen,

and fluoro, with hydrogen being especially preferred.
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by | ower al kyl such as nethyl, |ower al koxy such as
nmet hoxy, perfluoro-Ilower al kyl such as 10
wao eooftlosae®nmet hyl , perfluoro-1 ower al koxy such BGI/EP2003/007890
trifluoronethoxy, cyano, nitea or hal ogen such as
chl orine, fluorine and brom ne. In another enbodi nent,
U NG e 1rh5ﬁ’ceﬂhte'p9&eﬁﬁhaérﬁ§)d &la@edct@ rmﬂip@dndi of forsmiladT) as
(I as defined above, g\‘%ﬂereln h th
defingd epevrdehetey %m@ﬁ toggiheTIiHa HegHGUEen oM Wit they are
att#ﬂpéfdrﬁfatgd& bnEeReNGet-by mo¥ Y€ 6@%81, ol,a¢ebr M-kﬂdmbered
ower al koxy, perfluaqgro-Ilower alk 15 alka
bicesids s tugntcn o bawarei e gicae 508 BUBRE P TATKGHyin one or

c{ fstdHR &toﬁfkqnﬁghpeﬁﬂgnﬂ PREtedF R O, NedHdS, 3sidRtddvtyclic ring
ower a C

oxy, as met hox and alogen uch as
beifig; aptienadisignonehi dir ex trPﬁléifSElFUéB‘i/ preferaflynpso-rgh-substituted,

4 I%E&l‘ Wiyt b 8ROy debxydbwerkiRfl] Toweeslkoxy-
lndE g%gﬁg 1+&%r %QV pre?ggabl g}o chloro B

Lowor alsplodblowsn Hlsylpahmesh FbrmaEs lWsF ! PBY! agpingy 0xo,
alkaﬁogﬁ,raFﬁhg ?8@/ B?&I%%&MOWM hﬁ@geﬁ P&flubrd-Bfver alkyl, cyano,

Fesi ques are preferab y substitued as

hetdEsC}di drdy phisoyler phenyd avis allgth ayhsreip deptisar) mpish, mappriionally
be eroglf %éﬁlberytn' ﬂle bt e pﬁf‘e‘férh Zmdﬂb 2 el-bestieFe@dhagRhdedtly, by

together wt rbon atomtq which they are
lovsm‘ aEwh kdvdr@lknxja halogen, perﬂuoro—lower alkyl, hydroxy, alkanoyl or cyano.

' -di hydro-2, 5" -[ 5H di benzo[ a, d] cycl ohept ene

' edtto b RY 188 of formul
ates %ﬂoéﬁlm%:%&[@% M?Eﬁl ﬁu&ﬁe&{ﬁ asto ﬁig:b of formula (1)

Fi
as defioed aboweewhersi Racethe Wity Eisatiaesin af 0 I nglhtheY are
aﬁ%e?g&ﬂa 28y QL Bf(y-’rﬁlirﬁ’l?lﬁéd ¥ dic bewer o@id(ﬁi@z‘nbered bicyclic,

per oro-l'ower a kanoyl or cyan Preferred
satumtqigmnse@wa‘ébetﬂ@cydmumwlalﬁb iy ggEgnallyiiogiagn QRg or two

li b
e%ef 0 &BBF M&é?ér&}e@ﬁ}f g?‘éf?ipﬁgﬂn.q% bd B, %;i%%@%cyc ic rm% eing
0pﬁoe¢lbfrme@b Icm\deﬁubﬂtlmﬁ ¢ indepeadentyi p@mgﬁ lgwger b carbonyl,
RS River L LRERGH, IRRELLUGE By bRUGI oAbl loRs: dUg, iyRerEh the

30" In‘an her recflerﬂr I
Phemti@mbwmmay qménﬁbelseenpnow:scht rabstipigech dadepepdepty, by lower alkyl,
drddowed >f i ned above, wherein R3
10&8%%9%%5%6118 Eyﬂa‘eﬁtly hydr ogen, hydroxy or
hal ogen, such as fluoro, chloro or brono.. Prefe

suBsstill argther mrRefernd erboginaent, e BERsANt INYEREORY rslsrea t Q\,F?IHPOUHd

of g%%@%gg 8%?%%%1 SEORS ivBkleth RT SIERT RdethiGviZD B rﬁﬂr%é&@atom to

890 -9 In one emhodi nen t he sen i
whichvthey amttaeh@tfenntao% €5 égeembgreéﬁnqr@ﬂﬁﬁilicaiafclﬁte eterocyclic ring

W}HQ{ comﬁ{ @I'lé"fu%eﬁﬂé’ceﬁﬁtdrﬁ’ SR frvhtd ah 88, said
ro e to which they are
heterocyclic ring belng optionally mono-"or di-substituted, independently, by hydroxy or

by halogen such as fluoro.

In one embodiment, preferable heterocyclic rings formed by R® and R® together with
the nitrogen atom to which they are attached are piperazinyl, morpholino, piperidinyl,
piperidin-4-one, pyrrolidinyl, thiomorpholino, azepanyl, 1,2,3,4-tetrahydro-isoquinolinyl,
1,2,3,6-tetrahydro-pyridinyl, [1,4]-diazepanyl, 1,4-dioxa-8-aza-spiro[4.5]dec-8-vl, 2,3,5,6-
tetrahydro-[1,2’|bipyrazinyl-4yl and 3-hydroxy-8-aza-bicyclo[3.2.1.]oct-8-yl, optionally
substituted as indicated above, preferably mono-, di- or tri-substituted, preferably mono-
or di-substituted, independently, by lower alkyl such as methyl and isopropyl; by lower
alkoxycarbonyl such as ethoxycarbonyl; by hydroxy lower alkyl such as hydroxymethyl; by
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attached forma 4-, 5-, 6- or 7-nenbered nonocyclic or

a 8, 9-, 10- or 12-nenbered bicyclic, saturated or
waepmavwiat ed heterocyclic ring which nmay opti oP@l/ER2003/007890

contain one or 5 two further et er oat ons independently

selected fromO, N and S, said heterocyclic ring

JowRel b.lflkngMWe@ ARyl sacHRE ﬁIethcddgmtetHyl ;by Idi-mmgaﬂkylnadmmoyl such as
_prefer npno subst i ndependen
Girh eSO For R RYYE OY SR e ko5 et BTG oOR GROS S\ peckiatbtno; by
ox&Is¥ioxd; aﬁiy‘f@tﬁ& as|f@M«Eﬂ ‘tﬁ}i lroxydby' lotww alkoxy such as methoxy
al Kyl car barm I, ﬁb‘ %iNe ? bopy O, ethil b
an@ﬁféloxy,éwklawgw Sucheas AHOTG R e 3T OW%&ﬁ%I c |a8 torormethyl; by
he@f&%chﬂ‘é&l &@ﬁhbtn@t@ﬂ ol kRmgt hlﬁ‘é\ﬂfstlﬁitédlbyndiyﬁnpyndlﬁ)yl disubstituted
het eroaryl,  or hen jP T Pﬁ@ yl benzvl
bY\ﬁH@f%@ﬁﬁ/%@lﬂﬁﬁé‘?{?F thas yph%w %ﬁhﬁ Pry* SJEQ SHighes-Denzyl

whidkein EHe Ehy! -1%9&@&%# &stiorRll B@fn@hb-}{ dETItﬁ‘Qn Smfostltuted preferably
| -substi tuted ep

d b
maegiok % ¢i- sqb&p‘gg@i, 1n<|i§@|ep n enb;f Iéw'@; 215711%}? E‘#‘ﬁ( 9}7 OWer alkoxy
sudl ﬁ%&ﬁh)ﬂph v B¥188&: sulch a8 BRIbRLdndeiteRd, df&)?tperﬂdtﬁoﬂbﬁ&@ﬂtyl such as

I nvention relates to a conpound of fornula (1) as
triffegromethvhbove, wherein R5 and R6 together with the

nitrogen atomto which they are 15 attached forma 5-,
6- 1QbndthBEHRSS BfheD M&hle%et&o@clﬁ: risgs fdAneEbpoRT ad R° together

bi cyclic, saturg{i_‘11 r unsat ted heterolc cllclrlng
W‘lmﬁlé ﬁltp@yn G’Eﬁm & cg tg%ztrg p’ﬁa a{ﬁplP%zmy olino,
pllﬂszfd?ﬂy? i dFRiih A0GRE Eﬁ@ﬁﬁﬂiﬁyﬁ ek eot-eerahydra-idoqtinoldyl, 45, 3d6—

terocyclic rin ein tlo aII noNo:
tetgghydimayidigyle ol 4] g%@?é%ﬂléﬁ o%érSPHP ﬁ‘{ﬁ deg-gigl i
pqﬁé %ér?%%(icrﬁh lgho aﬁg %591:{%91195/11}11 Be\!i/ﬁg es'pb&yﬂlyr prglféiﬁﬂolﬂ another preferable
T NN N T N T TR -
wrﬁftgxg%aféta%chédngﬁﬁﬁﬁ ly, by lower alkyl, [ower

hal ogen or per | 'uor o-1 ower al kyl . In st| ']
anagt her preferr dl ment
r el Faridgr prstes a@% lcdfngs é?ﬁ%ﬂqj’yq{ ggia &qhe nitrogen

atGRQY YhidMBELiR aaéc}@adré?@ tadie Zh ﬁforj[dhdli’md; ﬁﬁombfplmgﬁa and

PYB eI p@gﬁhéﬂﬁ%ﬁ‘eﬁéa&ﬁi et Rap ey tiqngly Deno- or di-

suMﬁtﬁhzdnﬁﬁe}?eﬁﬁbﬂtﬂ‘)a |b|y g&ﬂﬁiy@k‘ By hﬂl@géﬂﬁu&h a5 fliietoe Maat preferable
sel ected fromQ

clicr
heaortSHarPg FHBIE 0T L DR TG BERSBAENET Jhicfyhey ar
aﬂxﬁgﬁgm&?hol% hal ogen such as fl uoro. In one
enbodi e pref erabl e heterocyclic rings fornmed by R5

and R6 together wt the nitro enao i0 j ch_ i hey.

o dincioe SEOATET, e SISO ST T, S B eRghfiHich the
nidBg@l ABHI @iwhidh 8¢ ardtfached e Iﬁ)ﬂkubsﬁﬁt@i’mr phol i no,

azepanyl 1, 2 3, 4-tetrahydro-isoqui nolinyl,

1 4 Zl&sa@gg}eg% 4 Jg%qor}t h‘dgf%%@l%}%ﬁs %oréne% @;I?Ja%%@together with
the nitrogen atom to Wthh they are attached are mono-, di- or tri-substituted, preferably
mono- or di-substituted, independently, by lower alkyl such as methyl and isopropyl; by
lower alkoxycarbonyl such as ethoxycarbonyl; by hydroxy lower alkyl such as
hydroxymethyl; by lower alkoxy-lower alkyl such as methoxymethyl; by di-lower
alkylcarbamoyl such as dimethylcarbamoyl; by carbamoyl; by lower alkylcarbonyl amino
such as acetylamino; by oxo; by dioxo; by alkanoyl such as formyl; by hydroxy; by lower
alkoxy such as methoxy and ethoxy; by halogen such as fluoro; by perfluoro-lower alkyl
such as trifluoromethyl; by heteroaryl such as unsubstituted pyrazinyl, unsubstituted
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tetrahydro-[ 1,2' Jbi pyrazinyl -4yl and
3- hydroxy-8-aza-bicyclo [3.2. 1.] oct-8-yl, optionally

waeamghidieds ed as i ndi cated above, preferably nOPGFEPZ03/007890

or tri-substituted, preferably nono- or
-substituted, independently, by |ower alkyl such as

pﬁﬁﬁﬁwl py®shyl agamﬁﬁied bwmo@waﬁd@énaﬂmémﬂfyﬂmw pheefl or phenyl

as et ho carbon droxy. |l ower al kyl
lowgriplisst thylw lmgapbﬂfgimlqﬁtwa@@%e%%’g’fég@no‘ di- or tri-
sub;@cu{‘ efé’i‘m‘i ¥61l00 e Hi- gk He¥ituted) Gid epen A& Ok Weh}ﬂ!kyl sayh as

|- ome alky car banoyl . suc di nmef hyl arb b
methyy XY sdras anethe Wagbgﬂ9$ena%°£\ 8 siﬂew %rsrﬁo Hudro, Or by

‘?ﬁl%r%l IQ%PQkleMCh Mﬂugi’orﬂétﬁﬂo by al kanoyl such as
or vyl droxy; by | ower alkoxy such as net hoxy
and ethoxy by hal ogen_ such as qu

nghe

perlpiangthsT peRedinggnt, the e T o Qfﬁ%}f]ﬁy‘"fnd% together with
th@‘?ﬁt%ééﬁ%i’dm%’%cﬁ%%@ BehéHed e dprR R AT Hwno or di- substltuted

unsubsti tuted .%rldlny pyrldlnﬁthgsubs gted éﬁy
indppesklenti By srethli Aronpy ehertrTbongh g osreRtYL dormpkdidroxy,
uﬁs%ﬁ&ut%hg;:/{kazw hirSb ey lpyndm}e %amgzmsmﬁwkd BpLidbyo and/or

u&'i%réﬁé&myor PR bet Ehengl ety wbetsin FhRRBsBH e mapgptionlly
WE5 & &y Lutﬁﬂﬁﬂe@%d@%ﬂ&'énﬂybb(y MeST, ndtKeRsY chlst; fludfo and/or

Xy hal ogen such as chloro’and fluoro, or by
Uﬁbk*@@@hﬂ-lomer al kyl such as 1o trifluoronethyl. in

anot her enbodi ment, preferable heterocyclic rings

for I@pﬂ@ﬁrﬁﬁe @rﬂgocﬁﬁaeh@ &Bé H&ErocWhtc Rirlgh Eorithdd I RS tbgether
to which they are att are_ pj perazi @1
with ithvifrogen atopy toayhigh awarepartgém 1g optigpally mono- or di-substituted,

1rfa¥,gérf21|ehﬂi;l' MY hydroxs 08 b hhREERERe lusRAUI nol i nyl
-~ tetrahydro-pyridinyl, [ 1,4] -di azepanyl and

é| g@fgggi(lﬁé,f el peqi }Qlﬁ[sro&ﬁ%}mﬁﬁgé ?q%rllqﬁl}:ry ng eain']qgl together with the

nRAREE hdkd 36 Whith ﬁ{ery%‘ije attdthad eihfedre @E&‘éﬁb@’@h’ﬂsﬁtu’ted at posmon 4 of
errbodl nment , dLhe het cyclic rin

2 Eodfeh Kt
HeGHE THOROUR S PR e GRS PFADY SHPTLEN oL LGOS  of he rng,
attached is piperidinyl. Further preferable
het Bf Giteyeahb sdifeRg &é;ﬁ{emad idv¥niin e doagedthels offdrinula (I) as

dﬁ)‘{] o ta{reg g er%#pmt en h th gﬁeﬁﬂicﬁﬂ.gﬁ?@? cycloalkyl lower
a]k%ﬂd&ﬂyﬁﬁﬂx‘?%lbweloeﬂk}fl ql’l%felra}blislld)b&f hlliitresldass Roneé gﬁt}eﬂi and gthyl with
refer su faute
e pRBETEr LY BRE Y BRgereble Mg oRl e &
ndetﬁﬁtgfo'gg? ?&efa:aﬁteeﬂyab?ﬁyltlmem yeidwe 1¥5|mq;d%opﬂﬁb§hyl
an oget he <) omto whic
P g bla BEdrosy SaT Al Eesiie et + RSO eyt

In one embodiment, the present invention related to compounds of formula (I) as
defined above, wherein R® is Y-R®, lower alkyl, lower alkoxy, hydroxy-lower alkyl, lower
alkoxy-lower alkyl, lower alkylcarbamoyl-lower alkyl, heterocyclyl, cycloalkyl, phenyl or
phenyl lower alkyl, wherein the phenyl moiety may optionally be mono-, di- or tri-

substituted, preferably mono- or di-substituted, independently, by lower alkyl, lower
alkoxy, halogen, perfluoro-lower alkyl, hydroxy, alkanoyl or cyano.

In another embodiment, the present invention related to compounds of formula (I)
as defined above, wherein R® is lower alkyl, lower alkoxy, hydroxy-lower alkyl, lower
alkoxy-lower alkyl, lower alkylcarbamoyl-lower alkyl, heterocyclyl, cycloalkyl, phenyl or
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In one enbodi nent, the heterocyclic rings formed by RS
and R6 together with the 25 nitrogen atomto which

W0 bey/osrieo att ached are unsubstituted. | n anot hBCT/EP2003/007890
enbodi ment, the heterocyclicipings forned by R5 and R6
together with the nitrogen atomto which they are

plﬁhﬂw ewl’i@g&;ﬁ t%le heny@fnoéelt}b ma B@Ewﬁdﬂyﬂﬁ nl'lcﬁmﬁf &ir abtry-
nmono- Supstitu I n n ower
subﬁéﬁteéspwéqm#glvw 05 gb?léﬁwut dg qpsv%ﬁ"ﬂéﬁ @Y&stﬁ?lgﬂﬁé er
MaASeeR! Pa6A-RARY hikyDYydrsgy, wnb Awelcyaldkyl such as

30 hydroxynethyl by | owner alkoxy Iomer al kyl such as

rret ; oxy ﬁgl?yl rgslgélll ogﬁaée[ﬁagb}lﬁ -Ef;‘(r)[}?yiﬁgg Esogllrjo(i)yl Peferable lower
all@lﬁ)fés@cﬂie@%q)ﬂ'e @%E\ﬁoxysﬂﬁf‘mé@lo gr&feﬁﬁld}gf,dr@w Joxer alkyl residue R°

i POArO o brebitable Fveralasy i}w%aﬂ@f%%a% e ettt

Péﬁ%l@ﬁetgﬂ&?&lﬁ reﬁ&ué@@lﬁfafé&ﬁb@hbﬁm lte@htipdrofusdyh ar@dSpyrrohdmyl
trifluorone ;

P sug unsubsti t
Hﬁymdﬂweﬂdwéﬁ bElf%ﬁtr%h% W&%@MF%‘?‘S@@@ Hay Sptonallybe mono-

suB%{%B%Q%w@Paﬁﬁ&Q/-low%ﬂ- alRYIrshiehl HythethB)yrhethily Preferable cycloalkyl
di substi‘tuted by chloro nd/or trifluoro

reﬁﬁ@%ﬁ a5¢ CYsHRRTPPYL FSIRbRLY: |W§Pp§ﬁﬂwnégﬂ8ﬂ%§ly{’m%? Bhenyl

AN Hu IR ALY bRyl Lidtghendéthyl. T8e FRAS » mo@utres of plishiyt lower
su st1tuted, refe 'y

bst
alksfk aesishied Bnmry erghly P@A)@Pﬂgﬁwe@% % ’éga%’ ‘?Sﬁ-f'}c ¥y g%?on"‘
sulbﬂ}(ﬁ{ed%qu*?%r N6y S%%h Q?Hé%‘ty Hp¥fehdi g Rer ﬂkﬁthraﬁmoyl lower alkyl

uoro perfluoro | oner al kyl such

resigue R ¥Sl%ﬂ§ﬁ§bﬂbi'mqth}’lﬁﬂﬁm@f -TEABYdi nent, the
het erocyclic rings forned by R5 and R6 together Wi th

t herpidoping %H‘l@dﬁﬁbﬁtotﬁé"ﬁré'd@nﬁ iRfanhtRInEreRtds a6 B&epauimds of formula (I)
pref erably npno- substituted, independently, by

asné[?ﬁﬁ%l abfmeob’wmrb?\ Hé%y%ar bonyl , hydr oxynet hyl, fornyl,
hydr oxy, unsubstituted pyra2|nyl unsubsti t ut ed
PY I inGitiMydn ot i ehfboditherd] i l@ﬁdséﬁttihﬁdltbm relates k@canpéards obformula

(AR SRave Wy ER Bl DGy "BER RovaH 9 BEio- or

di - substituted, independently, by nmethyl, nethoxy,
chl Bf éhe écdlb&i@eﬁt’] (ﬂﬁ@presdnlt idvenidsoraditesyto.a dompbund of formula (I) as
‘%{Pef e{)abl e.enhodiment,, the het 3%(%cl [

f
G VR B OB L EED Otfe e BT8R i such
ad MEHyRI£ aﬁ(ﬁth@ﬁdé}ﬁ'ﬁlocﬁhﬁnﬂ  fisoy @xhdm,l)halﬁgém SIIlq@](rj as fluoro, or lower alkyl such
t te ependent r or
%F%éiﬁiﬂ srctben e ear P b R NSRS 40 2 Olhpound of

f&ﬁiu@a[ A ¥EddfTneliabe e, beraadRby hibroganl Fréfetabiye Rf isrhaldgei, with fluoro
bemg especially preferred.

In another embodiment, the present invention relates to a compound of formula (I)

as defined above, wherein R® is phenyl, cycloalkyl, heterocyclyl or heteroaryl.

Preferable cycloalkyl residue R® is cyclohexyl. Preferable lower alkyl resdues R® are
n-propyl, for example when Y is -C(O)-, methyl and n-butyl (for example when Y is
-SO2-). Preferable heterocyclyl residues R® are morpholino, piperidinyl and azepany!l.
Preferable heteroary residue R® is pyridinyl.

In a preferrable embodiment, R® is a heterocyclyl residue such as morpholino,

piperidinyl and azepanyl, with piperidinyl being especially preferred.
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nitrogen atomto which they are attached rings are

preferably substituted at position 4 of the ring;
waagviied ed 5-menbered rings are preferably PCTI/EP2003/007890

substituted at position 3 of_ fhe ring. In one

enbodinent the present invention related to conpounds

dIBQﬁE‘éhﬁaoﬁir)lerﬁstheéigesg&ﬁh{?&ﬁ‘m%t}@lﬁ&s td\'ﬁﬁﬁ\%ﬁhd@%f foxmula (I) as

rogen, |ower_ al kyl, |ower aIkyIsquony

cycl o
detﬁmé rbovgl wipereisy X kpyecingle bonsherCRiky FC(@rof ePQat 7| g%ﬁlﬁ
al kyl residues R5 are nmethyl and ethyl, with methyl
b Ie ' Iﬁgm%ﬁﬁz? Qhﬁbhﬂn&ﬁ 9&1@ Eseﬁéht ngﬁ%ftl@h @Qh@s Jcd)é%}?x'ipounds of formula (I)

kyl's nyl resid

IS N

t
sspiebred it eherpigal e smg%ﬁ/b&ndaRku pd & GipdHkoges and R, B, R and

R‘@f@h@@éﬁ?ﬁéﬂaﬂ@%@y' Preferabl e hydr oxy- | ower al kyl
residue R5 1's 2-hydroxyethyl. 25 In one enbodi nent,
the present invention related to conpounds of fornmnu af
(1) Ingsprefesrer sabodBBent; thaREsseRtinpEItion g relafes o § gggpound of formula

I}’J‘éskd/e'ﬁnea W, ﬁh&@m 1sh¥@|(fC§’)x-y011 Q¥OL—, ity LC(DPWBEing especially

koxy-1 ower al kyl, | ower allcylcarbanoyl-1ower alkyl,

Pﬂq@l‘r@ﬂocyclyl cycl oal kyl, phenyl or phenyl | ower
al kyl , mhereln t he phenyl noi ety may optionally be

er L%y aélot@ietr e?fbgﬂﬁhenést{h@ %gdsérttlhﬁ%ngﬂéh%l@featﬂ y cdfﬁp&mcbdf formula (I)
substi tuted, . i_.ndependen y r
asskﬁaﬁ%b@fe, whereigehis Het uofeO)t h\ﬁiﬁfe@ %a?ﬁ%’iblw Yis

-cka

BPYNrRr . cyano. |In another enbodlnent the present

i nvention related to conpounds of fornula (I) as

def

_cycloalkyl phen

al kllc%r:%elgre%g%\i% ?‘?ﬁh‘g\%g“t zﬂlq(]griegeqlt g@m@;ltlgllé F%%tq c&}@ounds of formula

04/ 013120 PCT/ .EP2 03/ 0078

(18 Weein ROWRA Ra|ai‘th§ aamgﬂ He@y¥arhich isyhondaeirem@ﬁbsahwed,
o cha

indepengieaity; byl everalikampyrch agma

asasthoxy qrﬁgefﬁ y §,s ﬂuoro,

HIBHJ SR rbihd R’ &E‘R{‘R‘l are@hch 9/drdden; R§2LihBRq topéthek, wrr_h the n1trogen
referablé}non - (g -substituted ade end nt | X

atpgyer WhiF ik

hét

al ky

o7 apeiiehed oRR A, R AT BEBReTe P aTH - F RS
alichHvehiYh ol l@ neidl an@ma& fufthef Bétadoatorh QéMtted from O

EECIN S A
nﬁg BelﬂﬁbBaasfiauyPIﬁ@ﬁ&r&%@um@m@amna@p@ﬁaeﬁlykw hifch‘ékﬂmd:ﬂ@alogen

ydroxy-ethyl. Preferabl r. al ower
sughiay flupeos Roichategen suchasiiepsthis F efaé\ﬁa%lﬁétmceuﬁcaﬂv
a @%@B}ggx{@gm&ebgy dues R6 are m)r phol i no,
te

res

rahydrofuranyl and pyrrolidinyl. Heterocyclyl

ot PO CRbORG O Sbt I BRI R BRE ey BRagrov

csiringch as met hoxymethyl . Preferable cycloal kyl to

res
and

|dues R6 are cycl opropyl, cyclobutyl, cycl opentyl
1-(:&,‘:2'-]811) e}l}/l-benzoﬁf?)?crh%)kgcl)lg— rﬁ'frt]))élyl)—pi1:>eridine,

1-(4-Chloro-phenyl)-4-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-piperazine,
1-(2,3-Dimethyl-phenyl)-4-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-piperazine,
1-(2,4-Dichloro-phenyl)-4-(2,2-diphenyl-benzo[ 1,3] dioxole-5-sulfonyl)-piperazine,
1-(2,2-Diphenyl-benzo(1,3]dioxole-5-sulfonyl)-4-(4-fluoro-phenyl)-piperazine,

1-(2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-(3-chloro-phenyl)-piperazine,
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| ower al kyl residues R6 are benzyl and phenyl et hyl .
The phenyl nvieties of phenyl |ower alkyl residues

woo4prabEr abl y of phenyl et hyl residue R6, mayPCT/EP2003/007890

optionally be mono- substitutgd by |ower al koxy such
as met hoxy. Preferable | ower al kyl carbanoyl -1 ower
al Hiph ]dioxole-5-sulfonyl holine,

g}fgi ﬁﬁ’%eﬁﬂ%eﬁg? 135?I 0153?_( gnoiﬂl On?’gplg/lorp meI n anot her
enbodlnent t he resent invention relates to conpounds
of 1f aﬂrﬂmpélepﬂ)benag lefddionelg-SapBipayludrBRe Vi PIRS 428y - Rg.
In still another enbodi nent, the present invention
renabesp DReydss 8t f)l@rﬂmﬂﬁ)n 1)-pyetdlidase, def i ned
ab gse mﬂﬂl ?' ﬁs h§%rogen mhe 'S -CXC» or

I n_one enbodlnent t he Fre ent_inventi
%Yé

r ella(@ésDtI&lanchBUpfd digrolest-sitonybrd- (%gleﬂyawcgglfpy}g -piperazine,

above, wherein R is hydrogen, cyano, hal ogen such as

f1 9909, DYhe nza[1k31 Hioxblers-siforybt Hy4-metioxgrshichel)-piperazine,
enbodi ment , IS cyano, halogen such as fluoro, or

| ower aIk

enbodimRi ,enY];‘éﬁn&Pgs%HB plrvs i r 4 AR heny))-piperezine,

compound of fornula (I) as defined above, wherein R7

i s 1hegdr DgeienyPb&fze[ g8l dioxole-5- slﬂfdmrl)eg-eéh—chlmcb-lphéﬂyﬂl)epxperamne,
belng especial ly preferred. 25 In another embodi nent,

vent rel t
8B NSO S SRRl S
cycloalkyl het erocyclyl or heteroaryl. Preferable
cyQLz;BIi;K';ehyr-baizdmes]Bﬁ)mke -pydfotieagid phenetlidrabis | ower
al kyl resdues R8 are n- propyl for exanple when Y is

- C( - | I X I i Py .

- S&%ﬁﬂm gs'léllfaiorxag'% (?ér oe x{x@ﬁeﬁ%@ﬁ?&%&&% @as;ﬁéfoﬁyl) pIperazme,
nor phol i no, plper|d|n I and azepanyl. 30 Preferable
het4eBmij1+(é,§r<ﬁphelﬂ8b¢m0;by3]dd¢w}¢ 5-sulforylppareedingy| e

enbodi ment, R8 is a heterocyclyl residue such as

MDIPAO; uinoline,

i &e{ﬂd Pﬁﬁ?e“e{‘é}’%gi"égig’é‘?ngeni S%F‘Z’%W@ﬁ Mv%ﬁzgd&?/%o 120

PCT/ EP2003/ 007890 -13 |In one enbodi ne ﬁﬂi sent

i n2ehDiphenyebenzedl.3lslicrolmensalienieacidhe énf(t{gﬁ

defi ned above, wherein X is a single bond, -

- A)-DiphenyBenA[ 1,3 HBE- 5usu1|f6h1aB&Hfb%ﬁzyﬂ}dHSi@€| ment. the

predent |nvent|on relates to compounds of fornula (I)
as deflned above, [ a n | e. hond
and-R-2-4H w&berg@& fdaomle--%ﬁzlfomg el aipatt

1-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-4-(2,2-diphenyl-benzo[ 1,3} dioxole-5-

sulfonyl)-[1,4] diazepane,

2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonic acid phenylamide,

2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonic acid [2-(4-methoxy-phenyl)-ethyl]-

amide,

1-(2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-methyl-piperazine,

1-(2,2-Diphenyl-benzo[ 1,3]dioxole-5-sulfonyl)-4-(4-fluoro-phenyl)-1,2,3,6-

tetrahydro-pyridine,
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5 R6 are as defined above. In a preferred enbodi nent,

the present invention relates to a conpound of fornula
W@ bgosas3ieef i ned above, wherein X is -C(O- or PSIEP2003/007890

with -C(O- being especiallyjspreferred. I.n another

enbodi nent, the present invention relates to a

COBNQUOR o8- pheiiyTL 22,01 diph&§1-Bensb B EexAbsalfo P12 36-
Y Fg@_ P 8?”-@ Rlégbr -ggn p:I%referablyi,qu i's
tdI@ﬂﬁ“*BYnéﬂﬂ- In a preferabl e enbodiment, the present

invention relates to conmpounds of formula (1),

what@iNDipheapdbérzo ﬁtiﬁdidi@hof—@dl%ﬁyﬂyzi-@hemw1,2/;451,6€thtrah5ydro-

mgno- or di -Substituted, independently, by | ower
PY&ﬁR@xy such as nethoxy or preferably by hal ogen such

as fluoro, 15 chloro and brono; R3 and R4 are each

hy Qa&&ﬁan [BS2a0lofdbplieag Bt Ded-nvdthdiyt-pigenyl)tiengel 3 ] diogote-5-

to they are attached forma 5- or 6-nmenbered
sutiom HFP@H§hturated het erocyclic ring which may

optionally contain one further heteroatom sel ected

fr giRebhic an[ci (2-CllohplesyD)- pé4-ifitiony-phenyd)-pérab| hd) dioxole-5-
uihi Pnéf lino and pyrrolidinyl, said heterocyclic
§ f?ﬁ@'B ¥pti onal |y nono- or di - substi t ut ed,

I ndependent |y, by hydroxy or by hal ogen 20 such as

f | yadepnic RY]2HQ-Oilbegpltersiied-pamlyfl theara 1,3 dibzole-Gf Qlfonyl ] -

and..pharmaceutically acceptable salts thereof.
P“ﬁ?&?&?red conmpounds of general fornula (1) are those

selected fromthe group consisting of:

1- (race2niDil plie@yChlbanpherdyl)12-34-methoxy-phenyl)-benzo[1,3]dioxole-5-

| e-5-sul fonyl)-piperidine, 25
Sugfjo’eﬁfémea Wehenyl ) - 4- (2, 2- di phenyl benzo [ 1, 3]
di oxol e-5-sul fonyl) - pi per azi ne,
- ( Zaenhicrtefehid-Chloarphgnyd)-2-- ﬂ)lyifmhml{}ll& diencle-F-suifosyl]-
di oxol e-5-sul fonyl) - pi perazi ne,
Pl]ie“g 2- Di chl or o- phenyl ) - 4- (2, 2- di phenyl -benzo [ 1, 3]
dloxole 5-sul fonyl)-pi perazine, 1-(2,2-D Fhenyl benzo
[ 11-8,2-Bis-(4-chloro-phenyl)-benzo[1, 3]d10x01e 5-sulfonyl] -piperidine,

di oxol e- 5- squonyI)-4-(4-quoro phenyl ) - pi perazi ne, 1-

(2 ey 0 3. dioxole-5-sulfonyl]-piperidine,
o AR O BRI b et ene e e e
2004/ 013120 PCT/EP2003/007890 -
4- (12c2nid) IpPe tiyMethwry-phenyl) -@]-phenyl—benzo[l 3]dioxole-5-sulfonyl]-
plgqugg%,e 5-sul fonyl ) -norpholine, 1-(2, 2-Di phenyl - benzo
di oxol e-5-sul fonyl ) - 4- phenyl - pi per azi ne,

racemic 1-[2-(4-Chloro-phenyl)-2-p-tolyl-benzo[1,3]dioxole-5-sulfonyl] -4-(4-
fluoro-phenyl)-1,2,3,6-tetrahydro-pyridine,

racemic 1-[2-(4-Chloro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine,

racemic 1-[2-(2,4-Dichloro-phenyl)-2-(4-fluoro-phenyl)-benzo|[1,3]dioxole-5-
sulfonyl]-piperidine,

1-[2,2-Bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-sulfonyl] -piperidine,

racemic 1-[2-(3-Chloro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine,



1- (2, 2-D phenyl-benzo [ 1, 3] dioxole-5-sulfonyl)
-pyrrolidine, 1- (2,2-D phenyl-benzo [ 1, 3]
waele@ioia2e- sul fonyl ) -4- (3-net hoxy- phenyl) PCT/EP2003/007890

-pi perazine, 5 1- (2,2-D phepyl-benzo [ 1, 3]

di oxol e-5-sul fonyl)-4- (4-methoxy-phenyl)-pi perazi ne,

1- réé’enﬁc D [eh@nghloke pEen)-1- ﬂchﬂir@ogfhbﬁylﬁb&woma ioxofe-5-
u.ffz hoxy.- phenyl) - pi perazi ne, 1-( Di phenyl - benzo

oxy 1peridine,

di oxol e-5-sul fonyl)-4-(2-chl oro-phenyl) - pi perazi ne,

1- (rdcenibX B aMipherydbeazd| 1,3] Bbxol- 5-yl?1 (3- hydroxy—pyrrohdln 1-y1)-

ﬁhoxole 5-sul fonyl) - 4- (2 quoro phenyl) - pi per azi ne,
MW henyl - benzo[ 1, 3] di oxol e-5-sul foni ¢ aci d

phenet hyl -am de, 10 1-Benzo [ 1, 3]

5 di ax(d,2-Diphendt-behzd{ 1B jhesid- S-Qﬁfbl)ﬁyb pipe¥hzine-1-carbaldehyde,
dloxole 5-sul fonyl) - pi per azi ne,

di o bRl Kok el - v e mesaniski -z
m%tflilz(%ileé 5-sul fonyl)-1,2,3,4-tet rahydro [ soqui nol i ne,

be ﬁ %3‘ IBh en z?lgs@mzrgéi 5]1d5c- -}%1 g%g ﬁ]%hegilnul% 31%{)1 %ﬁ%ixgl- 5-y1)-

methaxaieg- 5 suI foni c acid benzyl am de,
1 (2, 2-Di phenyl benzo [ 1,3]

o ol AR 1,

henyl benzo [ 1 3] dloxole 5- sulfonyl)- [ 1,4]
di dZéda'rpé,enﬁ;@an[Qtﬁédipb:olb@-mbd4fm&1;h31—]>iperazm- -yl) methanone,

dioxole 5-sul fonic acid phenyl am de, _ _
%%? I?rg)‘f)%ﬂil l}%ﬁﬁg 3[ 11)}{8’1]-?] ‘}1)%&%@&%’5%%&%8%1& la—'?l')—qnethanone,

1 (2 2-Di phengl -benzo

di dx@&Diplapy bﬁ;ZIOjl&ldmtOiwb-cpmoeVla\zplmldm -4-one,
1- (2, 2- D phenyl - benzo

di gyl L 1)
t et ?gh%’igﬁque%mﬁ e él\?&%&z%wg%%iﬂ SEB eSS mahanone,
4- Chl qr o- phen 2, 2-di_ phenyl - benzo 1,3
15 gj d%@r’é@f@ﬂrtfeaﬁghl? 41020135%0 R)@’fqllfglﬁyé%/}’érﬂﬁﬁﬁa}zfmn[ﬁe !
1- (2, 2-Di phenyl -benzo [ 1, 3]

di @¥&ndic 2-(212L Dhhyi=KenRbEIB Hiokol- 33 cbb S )-pipsHRre-3-carboxylic
glne 5 racemc 1-
ac{%/ed(i €®RT0r 0- phenyl ) - 2- (4- met hoxy- phenyl ) -benzo [ 1, 3]
di oxol e-5- sul fonyl] -piperidine,
[4-(5-Chloro-2-methoxy-phenyl)-piperazin-1-yl]-(2,2-diphenyl-benzo[1,3] dioxol-
5-yl)-methanone,
20 (2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-(4-m-tolyl-piperazin-1-yl)-methanone,
(2,2-Diphenyl-benzo[1,3] dioxol-5-yl)-piperidin-1-yl-methanone,
(2,2-Diphenyl-benzo[1,3]dioxol-5-yl)-(4-o-tolyl-piperazin-1-yl)-methanone,

racemic 1-(2,2-Diphenyl-benzo(1,3]dioxole-5-carbonyl)-piperidine-2-carboxylic
acid ethyl ester,

25 [4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-(2,2-diphenyl-benzo[1,3]dioxol-5-y1)-

methanone,
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racemc 1-
[ 2- (2- Chl or o- phenyl ) -2-(4-fl uoro-phenyl)-benzo [ 1, 3]

waele@iola2®- sul fonyl] -piperidine, racemc PCT/EP2003/007890

1-[ 2- (2-Chl or o- phenyl ) - 2- p-t.ojnl - benzo[ 1, 3] di oxol e-5-5s
ul fonyl]- 10 piperidine, racemc 1-
[ 2-] (44\ Cbhl@f@snhﬁﬁux}o}ne&;ﬂébm Ihipergenyl)-{ hpwzghenylt, 3]
di o sul.fon -plper|d|ne racem c 1-
bengo 1@3}%@% %ﬁﬁlor&% p-tolyl -benzo [ 1, 3]
di oxol e- 5- sulfonyl] - piperidine, 15 1-
[ 2, AcdhiR(04- D?h&[}@-‘b@ﬁﬁﬂ}’m dibgs1zmyl)-(3-h3Hroxymethyl-piperidin-1-yl)-
di oxol e-5-sul fonyl] -piperidine, racemc
methapores. F| yor o- phenyl ) - 2- phenyl - benzo[ 1, 3] di oxol e- 5-su
| fonyl]-piperidine, racemc 1-
[ 2- C4-MedHeaxybephef1yd] diodoPheily(2;HBeaetrdhylir3] 1,2'| bipyrazinyl-4-y1)-
di.oxol e-5-sul fonyl] - piperidine, racemc 1-
meBiapglsh| or o- phenyl ) - 2- p-t ol yl - benzo [ 1, 3]
di oxol e-5-sul fonyl] -4-(4- 20 fluoro-phenyl)
- 1, @,8DépHeatIrodny df 168] fioxoHb 18- (4 pyaridin-@-yl-piperazin-1-yl)-methanone,
1-[2- (4- Cnl or o- phenyl ) - 2- (4-f | uor o- phenyl ) - benzo[ 1, 3] d

e PR TS Bt

nmﬂbdbmaole 5- sul fonyl] -plper|d|ne
[ 2, 2-Bi s-(4-fluoro-phenyl)-benzo [ 1, 3]

d|o , )

R GoR OB E R E s 0 BRI - pk magtanges
|oxole 5- sulfonyl] - pi peridine, WO 2004/013120
PCT(4EF20082 2611 glothyl-bazof hakhdxol-5-yl)-piperidin-1-yl-methanone,
1-[ 2- (4-Chl or o- phenyl ) -2-(2-chl oro- phenyl ) -benzo[ 1, 3] d

| o xgQl f“ D?ch e%)l(}: 15 % '&#ﬂen?l%@%f) . ldé Qﬁjxof-g—%%i@eridin— 1-yl-methanone,

dIOX0| 5-yl)-(3-hydro g pyrrolldln 1-yl)- et hanone,
4- (47 —,@lqib,l(pmezq%dl}ﬂmnz]o ¢nzg| 133 fioxol-5- yl)-morphohn—él-yl methanone,

dloxole 5- car bonyl) - pi perazi ne-| -carbal dehyde,
ﬂgﬂ&ﬁ&%‘ L2, ?Qﬁ‘ﬂ%ngl Bedol1 ﬂ'd%{% 5%}1))‘ 4 methyl-piperazin-1-yl)-
roxymet'hyl™- pi peridin-1-y
me anone,

(7-Bromo-4-chloro-2,2-diphenyl-benzo[ 1,3]dioxol-5-yl)-(4-methyl-piperazin-1-yl)-

methanone,
(7-Bromo-4-chloro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone,

(7-Bromo-4-chloro-2,2-diphenyl-benzo[1,3]dioxol-5-y1)-morpholin-4-yl-

methanone,
(7-Hydroxy-2,2-diphenyl-benzo[1,3]dioxol-5-y1)-piperidin-1-yl-methanone,

(2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-[4-(4-fluoro-phenyl)-3,6-dihydro-2H-
pyridin-1-yl]-methanone,

1-(2,2-Diphenyl-benzo[1,3]dioxol-5-ylmethyl)-4-(4-fluoro-phenyl)-1,2,3,6-
tetrahydro-pyridine,

and pharmaceutically acceptable salts thereof.



nmet hanone, (1, 4-Di oxa-8-aza-spiro [4.5]

dec-8-yl)-(2, 2-di phenyl -benzo [ 1, 3] dioxol-5-yl)-
woreichamape, 10 (2, 2-Di phenyl -benzo [ 1, 3] PCT/EP2003/007890

di oxol - 5-yl ) - nor phol i n-4-yl —-ngthanone,

(2, 2-D phenyl -benzo [ 1, 3]

di oxol - 5-y1) - (4- net hyl - pi perazi n-1-yl ) - met hanone,

(2, 2- Di phenyl - benzo [ 1, 3]

dl (1): ng Hel Ak (41:c|n§§ ofl eﬂp ula ()f arenﬁlose NQ0&ed from the

r&{i?)g@(ﬁ @far bonyl ) - pi perl d| n- 4- one,
& D| phenyl - benzo [ 1, 3]

ﬁéjﬂ%ﬂ}f B@?%ai{ ?ﬁé %l%? enzeneé’ult)onrarr?ﬁ anone, 15

d| oon 5-yl)-pyrrolidin-I-yl-nethanone, racemc

5 1- Q\ZN%lEﬁnEHﬂl@)ﬂMﬂth@DZZ}Z-[dlﬂmeﬁid 1,3-benzodioxol-5-amine,
di oxol e- 5-car bonyl ) - pi peri di ne-3-carboxylic acid

et est e . . .
NS R Bhmond ekcgiers 3 bsmediope -,
(2 2-di phenyl -benzo [ 1, 3] dioxol- 5-yl)-nethanone,
20 Cyclohexanecarboxyhc acid (2,2-diphenyl-benzo|1,3]dioxol-5-yl)- ~amide,
- Di phenyl - benzo[ 1, 3] di oxol -5-yl)-(4-mtolyl-pipera
I t hano
%%o?rye 25 ‘fr'{f 2T %%@l din- éhe%ypbﬁ{%ﬁgl%%dp&a?@ A)-dmitle
(2 2- Di phenyl - benzo [
di 0%62,23iphgnyi-benad] bﬁWlomlp%V]éjqumimsde) met hanone,
racem c 1-(2,2-Di phenyl -benzo [ 1, 3] . .
10 glt %?xlp ? &@-rcggﬂwyl)ié RIS b Biengt- 5aHzB XY didkol-8Gdamide,
4- (2, 3-Di chl or o- phenyl i perazin-| .
| Pipritimnbnylionensd (5Bl breol b3 {digolristinamidte
WO 2004/ 013120 PCT/ EP2003/ 007890 -17 [4-
( 4-1»9?{;&91“11%-% -chfH oy BOSRAES, tuah }&B?lnb’én)zoF gaﬁfxapsryi) -dmid] |

di phenyl - benzo 1, 3] "di oxo - met hanone,

racemc (2, 2-Di phenyl - benzo [

di dad-GlgrorPhenyhyert enfiner- ﬁwetépﬂléphw}a.-be.rmlﬁ Jdioxol-5-yl]-
mﬂig)thhﬁﬁgﬁﬁ'fm&hanon
(2, 2- Di phenyl - benzo[ 1, 3] di oxol -5-yl )-(2, 3,5, 6-t et r ahyd

15 Egéhf%h | p{pgxé{;,;%z[(zlﬁ%ro-ﬂ%t aor}]c(})r-np%enyl)-benzo[l 3]dioxole-5-

sutfoRNPimdipélimel 4- pyr i di n-2-yl - pi perazin-1-yl) - met hanone

[2-(4-Methoxy-phenyl)-2-(3-nitro-phenyl)-benzo[1,3] dioxol-5-yl]-morpholin-4-yl-

methanone,

4-[2-(4-Methoxy-phenyl)-2-(3-nitro-phenyl)-benzo{1,3] dioxole-5-sulfonyl] -
20 morpholine,

4-[2-(4-Methoxy-phenyl)-5-(morpholine-4-carbonyl)-benzo[1,3]dioxol-2-y1] -

benzonitrile,

4-[2-(4-Methoxy-phenyl)-5-(morpholine-4-sulfonyl)-benzo[1,3]dioxol-2-y1] -

benzonitrile,

25 [2-(2-Fluoro-4-methoxy-phenyl)-2-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-yl] -

morpholin-4-yl-methanone,
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(4- Fl uoro- 2, 2-di phenyl -benzo [ 1,3 ]
di oxol -5-yl ) - (4-net hyl - pi perazin-I1-yl)- nethanone, 10
W@ 200 wae®- 2, 2- di phenyl -benzo [ 1, 3] PCT/EP2003/007890
di oxol - 5-yl ) - nor phol i n- 4-yl ~-n®et hanone,
(4- Fl uoro- 2, 2-di phenyl -benzo [ 1, 3]

di @‘{Ql(zﬂllud)ﬂmﬂnmhd)}dfl-p}hehyw}(’ﬁbﬂhamepimnyl)-benzo [1,3]dioxole-5-
%ﬁ ﬁ q}ﬂ? , 2-di phenyl -benzo [ 1, 3]

sulfpriylamorphRalineni ner i di n- 1- yI - et hanone,
(4, 7-Di chl oro- 2, 2-di phenyl -benzo [ 1, 3]

di Q&Glu&osﬂz-dfméﬁﬁdiehne 4 ;3 dionwlt gl epiperidin-1-yl-methanone,
(4, 7-Di chl oro- 2, 2-di phenyl - benzo [ 1, 3]

di -8yl - (4:ne

R
pﬂﬂﬁﬁﬁﬁﬂﬂﬁﬂmﬂﬂmioheﬂethy| plpera2|n | -yl)- nethanone,

(7 Br ono- 4- chl or o- 2, 2- di phenyl -benzo [ 1, 3]

S A, T —

m&ihzm(mle 5-yl ) -norphol i n-4- yI 20 nmet hanone,
(7 Hydroxy 2, 2-di phenyl - benzo 1,3 ]

Gfé?%(ﬁ'% ?}P%lgﬁ;éoﬁk&f %—YJL ﬁ%%ﬁf@ﬁ%? )-benzo[1,3]dioxol-5-yl]-

p1;§e4}d@m~1fyﬂmetha1pﬁmyl) 3, 6- d| hydro-2H pyridin- | -yl]
- met hanone, 1-(2, 2-Di phenyl -benzo [ 1, 3]

di f ol ne,
0 88l SRl A S B2 i
salts ther eof WO 2004/ 013120 PCT/ EP2003/ 007890 %
Furl6fFbrorpr2ef & flnerd-peenybuhabenyi-bgesnd 1al dionlriuylh- nperphaline4-yl-
In%@‘% selected fromthe group consisting of:
% > Di phenyl -benzo [ 1,3 ]
di oon 5-yl)-benzenesul fonam de,

N, NRt§2-<ibiechphenyDr riiytpya-2; élmtbwenyhenﬁ)sbeeéﬂ&loﬂflm1 S5ll-
mo,g;j{%pﬁ% Sﬁl Q{Ehghgné but yl suI fonyl)

1, 3-benzodi oxol - 5- am ne,

Cycl ohexanecar boxylic acid (2, enyl - benzo 1,.3] .
di dgdllugroyl.9- daphe@éd—bergg{]aﬂéquoﬁéﬁﬂ)o% @Xé@p@-p en[yl)-plplrazm-l-

1 g,g,gblqgenw benzo [ 1,3] dioxol-5-yl)-amde, N
Y](_ © -aD| phenyl - benzo | 1, 3 ] dioxol-5-yl)-butyram de,

[6-Fluoro-2-(4-fluoro-phenyl)-2-phenyl-benzo[1,3] dioxol-5-yl]-[4-(4-fluoro-
phenyl)-piperazin-1-yl]-methanone,

[2-(2-Chloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[1,3] dioxol-5-yl]-{4-
(4-fluoro-phenyl)-piperazin-1-yl]-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[ 1,3]dioxol-5-y1] -
piperidin-1-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[1,3]dioxol-5-y1] -

morpholin-4-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[ 1,3] dioxol-5-y1] -
[4-(4-fluoro-phenyl)-piperazin-1-yl]-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -

morpholin-4-yl-methanone,
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10 Mor phol i ne-4-carboxylic acid

(2, 2-di phenyl -benzo[ 1, 3] di oxol -5-yl ) -am de,
werpaenidemne- | - sul fonic acid (2, 2-di phenyl - benzpCT/ER2083/007890

di oxol -5-yl)-am de, Piperidppe-I|-carboxylic acid

(2, 2-di phenyl - benzo[ 1, 3] di oxol -5-yl)-am de,

[ 2(6( M@l B diphenylHheno [123] dionol- B-y4- ptpeﬂmdmy]r-p]hm&ﬂia)lemm n

zo 1, 3] dioxol-5-yl] - norpholin-4-yl-nethanone,

%fl% o Rl PR o A Y R EOA. b

nmﬂ&nbﬂngthoxy phenyl)-2-(3-nitro-phenyl) - benzo [ 1, 3]
di oxol -5-yl] -norpholin-4-yl- methanone, 4- [2-

( 4@;@%%%%&% p.}pg%%i}%l benzgé}?? 2o ﬂﬁ?%gﬂiggx)idig?ﬂ§pnleﬂﬂan§rle,

[2 (4- Met hoxy- phenyl ) - 5- (nnrphol|ne 4- car bonyl ) - benzo
+)3]2-a, @-)lehlﬁrcy-p]lenyl}aé-rﬂnom -2¢(t+fnord-phenyl)-benzo[1,3]dioxol-5-yl] -
enyl) 5- (nor phol i ne-4-sul fonyl ) - benzo
1n+p56 255 éﬁlg’yr] - benzonitrile, 25
[ 2- (2 Fl uor o- 4- net hoxy- phenyl ) - 2- (4-f | uor o- phenyl ) - ben
zo(-[) 2 (3]4 - Biiduaro-gheply]) -6-flmaroght4-finozp-phenybt brengo Hed  digrol-5-y1]-
J[?TgetﬁCTén%PZOOBI 007890 -19 4-

[‘UOT ©- nefhoxy phenyl ) - 2- (4 fluoro phenyl ) - ben
Zo [ 1 3] dioxol e-5- sul fonyl

(G{FKZLéfI@tc]Z],ozo—@hplthh%(‘lkibWZ‘@rP eqylk]ve@no&é JJ@:G;H%YI -morpholin-
] - 1 -yl-nmethanone, [2- (2,4-D chloro-phenyl)

ﬂ gﬁ&%%%’Z (4-fluoro-phenyl)-benzo [ 1,3 ]

di oxol -5-yl] - 5 piperidin-1-yl-nethanagne

| 6H(asrichloga-pheor) 8 - (dritreyo-phenylirbegacl b iexql-Srylkpiperidin-1-
1?% EE yl'] -piperidin- |-yl- nmethanone,
Y %F%' 1 or o- phenyl) 6-f | uor o- 2- (4- met hoxy- phenyl) ben
zo 1, 3] di oxol peridin-1- yI-neth e, 10
(6(@1@]‘-@@@- 24 zhnhq@rxbﬁymmkbbgﬂziwol -b-yd)-piperidin-1-y. “methanoe,

di oxol - 5-yl ) - nor phol i n- 4-yl - met hanone,
(6-Chloro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid ethyl-methyl-amide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid methyl-propyl-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo| 1,3]dioxol-5-y1]-(2-
methyl-pyrrolidin-1-yl)-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-

carboxylic acid azepan-1-ylamide,

Azetidin—l-yl—[2-(2,4-dichloro-phenyl)—6-ﬂuoro-2-(4-ﬂuoro-phenyl)—
benzo[1,3]dioxol-5-yl]-methanone,

Azepan-1-yl-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-methanone,
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[ 6- Fl uoro- 2- (4-fl uoro-phenyl)-2-phenyl -benzo [ 1,3 ]
di oxol -5-yl] -norpholin-4-yl- nethanone,

WO 2004213300 or o- phenyl ) - 6-fl uor o- 2- (4- met hoxy- pheeyEP200&6007890
zo [ 1,3 ] dioxol-5-yl] - marppholin-4-yl - et hanone, 15
(6- Fl uoro- 2, 2- di phenyl - benzo[ 1, 3] di oxol -5-yl )-[4-(4-fl
uorzo ﬂ‘éﬂl&»rop R&yBZé-Audro-3-(4- ﬂuBﬁi—Ehé}@[DebeI{zﬁleﬂ]dmxo}e,?S-

h vl b | |
car olxx %J aid | %%Qme@bhweﬂng?aﬁ%ggﬁ Pﬁ ?Jm Chonone) |

t hanone
[ 2- (2-Chl or o- phenyl ) -6-fl uoro-2- (4-nmethoxy-phenyl)

- bepzo, 4[—Di]chﬁﬂroqﬂféﬁﬁ '65ﬂ1)6rl> 2=( iﬂnorg%henzl)—benzo [1,3]dioxol-5-y1]-(2S-
(4f|u oph(g}één ﬁ zin-| - met hanone ‘

methoxymethyl Ry Bre "‘G‘OFF’uor 0- 2- (4- net hoxy- phenyl)
-benzo [ 1, 3] dioxol- 5 yl] - pip
erifdin 41Di(:|lﬂdf6tﬂlﬁﬁ W%,—ﬂuoro 2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -

(2, 4-Di chl oro- en 6-f1 uoro-2- (4-net hoxy- phenyl)
(2£{§B’ Z@CY[‘neih‘g]PV& )qunfthanﬂ%er’phol i n-4-yl - net hanone,
[ 2 16 R- &Dmblhl@f@pﬁél@mwi -fubrd-piofrozo-phent)l-benep ! Indidinkole-5-

ca'b%%g m[r};évﬂglllijg 33 ’%]ﬂ‘{?éldawthﬁlarﬁ‘ﬁe met hanone,

[2-(2, 4-Di chl oro-phenyl )-6-fl uoro-2-(4-fl uoro-phenyl) -
berPZOZ,{L—/D;clﬁbrdi hm@}l}-&-ﬂ)abﬂc} -2-(tafluphophenyl)-pénzotl, Hdimoke-5-
VO 2004/, PCT/. EP2003/ 007890 - 20

Ca{@"%ﬂ?ﬁ?ﬁg éb‘m’lﬁﬁ‘é | -benzo [ 1, 3]
di oxol - 5- yI) piperidin- 1 -yl- nethanone
[ 6-F( DR oPo- bh&}ydﬂéiﬂhldm-b—(ﬂ;-lfhmyd) phbm}dl)z-ber[zoﬂ_],,Z‘S]]dmxole -5-

coft A LB A PR ze [ 18]

di oxol -5-yl)-pi peridin-1-yl-nethanone, 5 (+)-
[ 2- [02(244-DiicHibror pheplyd ey or6--( 418 ozappliehyD Fhenzol L diogply 5-1] -

(2% %1 é—(%et[rahy'drg 95%1pyrazm¥f l—yI) HRARAGL n- 4-yI - met hanone,

[2 (2, 4-D chl oro-phenyl)-6-fl uoro-2-(4-fl uoro-phenyl)
beniz{2{2,4;Bikhidvropberys)-¢fiuoro- MﬁMro-rphmxlD-bmqﬁhﬁ ole 5-

AN S o ) enc

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid tert-butoxy-amide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid cyclopentylamide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo|[1,3]dioxole-5-
carboxylic acid (tetrahydro-furan-2-ylmethyl)-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-
thiomorpholin-4-yl-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-

carboxylic acid isopropylamide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid pyrrolidin-1-ylamide,
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i 0 4-yl -met hanone,

[2-(2, 4-Di chl oro- phenyl ) -2-(4-fl uoro-phenyl)-benzo |
wa@/oditexol -5-yl] -piperidin- |- yl-methanonePCT/EP2003/007890

(6-Chl oro- 2, 2-di phenyl - benzop$ .1, 3]

di oxol - 5-yl) - pi peridi n-1-yl - met hanone,

( 62@'4013&11%@ r%'} Hﬂ?@}ﬂu&@ﬁ@ -fludro3phenyl) benzo[l 3]dioxole-5-

di oxol - rp

olin met hanone,

caxbomcmj@n KoM Hangmids: f | uor o- 2- (4-f | uoro phenyl ) -b
enzo [ 1,3] dioxole-5- carboxylic acid

ydo, E‘ﬁﬁl’&hﬂbr@ﬁhﬁﬁd -@1la810-2-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-yl]-
4 i chl or o- phen -6 f | uoro-2-(4-fluoro-phenyl)-benzo
(3R-hydmxyd - 'Y JCBEB8RYPS ¢ aci d met hyl - propyl - ani de,
[2-(2, 4-Di chl oro-phenyl )-6-fluoro-2-(4-fl uoro-phenyl) -

beQZ(Q 4 D%h@drocﬁlﬁ:ﬁ P-’65ﬁ116r1) 2'-(42ﬂu81Q>-phenyl)-benzo[1 ,3]dioxole-5-

Egrro id - met hanone,
Ca@ﬂ(fﬁlc@ﬁ léW%@%Pﬁ?ﬁlélH&?ﬂ)YlGn?lﬁ%oro 2- (4-fluoro-phenyl)-b
enzo [ 1, 3] dioxole-5- carboxylic acid

azepap 4@&%%@;@2@%@@2 (4-flubro-ghnyl)-benzo[1,3]dioxol-5-yl]-(4-

(24d’|ch|or ﬁ“@yl) -6-fluoro-2- (4-fluoro-phenyl) -
ﬂu@ﬁhﬁﬁwﬁd¥1§] POy ] - et hanone, 25

Azepan-1 -yl -[2-(2, 4-di chl oro-phenyl )-6-fluoro-2-(4-flu

or ga24p ﬂ%@ichl‘on%h 1) 6éﬂu3}odl(@xﬂlior5-phehyl-)rhehhﬁndﬂldipoﬂ-yl]-

2004/ 013120 P P2003

007 -21
(1.4-qioxar81573-15PigP eé' 7Vy-18e F‘EFB}eo 2- (4-f1 uoro- phenyl ) -b
enzo [ 1,3] dioxole-5- carboxylic acid

(2, Z-(Q,Mnlbichwro @hﬁﬁﬁlﬁﬁlﬂl@ﬁ@an@yﬂumqﬂwﬂy})mmﬂl ,3]dioxol-5-y1]-(4-

ChI e -6-fl uoro-2-(4-fluoro-phenyl
hYSé‘Hé’B‘ ?hY &i%%y anong.o g 2 Phenyl)-

thoxynethyl pyrrolldln 1-yl) -nethanone,
[ 2-[e424-~ Dldhtdrorp@mpﬁpayﬂ@or@-ﬁwﬂ)m@ozp}(emyf)Hmz@[1|;iﬂé1nyol)-s -yl]-(4-

hV?Wh‘%/’Eﬂ %})‘(35' eﬁﬁfﬁ ;]J)Y?)r ée}}barnﬂni yl ) - met hanone,  1-

[2-(2, 4-Di chl oro-phenyl )-6-fl uoro-2-(4-fl uoro-pheny lI)
berf2g2[4- H)1c2&]ord+1:d1>en‘jr1)365‘1uoro -2-(4- ﬂuoro—phenyl)-benzo[l 3]dioxol-5-y1]-

Pyam]r@{ gT}irﬂq roI | d| ne- 2R- car boxylic acid

2-(2,4-D chl or o- phenyl ) -6-fl uoro-2-(4-fl uoro- phengf?-b
enZI@-{[l (2 (3]4—Blcbimbq>h514yl)[-6 fhrorbdx{A-fleorecphenyl)-benzo[1,3] dioxole-5-

ca%lyo yr¥011 ngg-yl}-acetamﬂe,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid cycloheptylamide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[ 1,3] dioxole-5-
carboxylic acid N'-pyridin-2-yl-hydrazide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl) -benzo[1,3]dioxole-5-
carboxylic acid (2S-methoxymethyl-pyrrolidin-1-yl)-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl1]-
(1,1-dioxo-thiomorpholin-4-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo| 1,3]dioxol-5-y1]-(3-
hydroxy-8-aza-bicyclo[3.2.1]oct-8-yl)-methanone,
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2-(2,4-D chl oro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-b
enzo [ 1,3] dioxole-5- carboxylic acid

worrplaizn- 4- yl am de, PCT/EP2003/007890

[2-(2, 4-Di chl or o- phenyl ) - 6-flagar o- 2- (4-f | uor o- phenyl ) -
benzo [ 1,3] dioxol-5-yl] - (2,3,5,6-tetrahydro- |
1L 22 @umfcﬁydrmﬁheﬂyl B)ﬂd&b@(@ﬂﬁoroﬁlﬁhehyl){b%nzo[l 3]dioxol-5-yl]-

(Zéén;f ?X}gPhétg{’]gREpg% &g} E rn]% 2- (4-fluoro-phenyl)-ben

-pyrrolidine-2S-carboxylic acid am de, 2-

( 2,[4=(DlachlBlRophe )5 ﬂlﬁnampr fudro- lﬁmenfyl)wanm [RI3édipkdl-5-y1]-(3S-
-benzo [Q]l 3] di ox - carboxylic acid
hygeoy-pymrdidia-dnylygeth tanone,

2-(2,4-Dchl oro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-b
ena@.{j-[2- 314 Didﬂkﬁ?b?@nylm -fassrbexd-fleomeptebnyl)-benzo[ 1,3] dioxole-5-
cycl ?pent gﬁé
L] oy ’6‘“6‘ h99§28i9€1 uor o- 2- (4- f 1 uor o- phenyl ) - ben

zo [ 1,3] dioxole-5- carboxylic acid
(t E{QI(QWD[&icfrldrpélﬁn j - fidroyd-J4-dubmephenyl)-benzo[1,3]dioxol-5-y1]-(25-

2-(2, 4- hi 6-f1 2- (4-fl henyl
[ ( h}? C O&dwgﬂﬁs%ﬁﬁanone’uoro ( uor o- phenyl ) -

thlonDrpholln 4-yl - met hanone, 25
2 ( 21(4 @Mﬂ@b@mhﬁmﬂﬂu&oﬁz U@ﬂue&—pherfyl)dmnm[ﬂtﬁédyobcgal—byl]
, 3].di o car boxylic acid isopropyl am de,
mg Qlﬂ ]c’ﬁ’le BIBSY1 ) - 6-F1 uor 0- 2- (4-f | uor o- phenyl ) - b
enzo [ 1, 3] dloxole 5- carb oxylic acid
py r[r.zo(l4udh1mc1~phhxwlr) -2 2,4 W 16604 p Bar31)26)- IR 60 - 20 D133 |db e b6-y1] -

P?’Qhﬂ'ﬁ]éﬁ’legfaéloﬂ%enyl ) - 6-fl uor o- 2- (4-f1 uor o- phenyl )-b
enzo [ 1,3] dioxole-5- carboxylic acid
mtd?@&[ybrpl’mlim)el-él—earbchwl) -2,2-diphenyl-benzo[1,3]dioxole-5-carbonitrile,
[2-(2, 4-Dchl oro phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -

benzo [ b (3 AV HikhIk -6- - 1,3]dioxol-5-y1]-

E[é 4091%/103%/ phe 8? A?%@%&logc‘l{é?ﬁn&l‘)f rI;Iél’orosbenzo[ ,3]dioxol-5-y1]

p1§e1ﬁ<ﬁn41——l§'2i—rﬂeﬂm_nonphenyl ) - 6-fluoro-2-(4-fluoro-phenyl)-b
enzo [ 1, 3] dloxole 5- carboxylic acid

bi spcyC -
sy e e Rl R
p}bsﬂz‘mn-[l ﬁllﬁ]athanml -5-yl] -(4- fluoro-piperidin-1-yl)
- rret hanone,

@222 ?quc{ ldgiﬁf&@ ? F@nzfo [ L9 Ro:1-641 - éppisih @R ethanone,

I 0XO

[2,2-Bis-(2,4-difluoro-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1 -yl-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-pyrrolidin-1-yi-

methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone,

[2,2-Bis-(4-bromo-phenyl) -6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,

4-[2,2-Bis-(4-cyano-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carbonyl]-morpholine,



(=]

10 (1 , 4-di oxa-8-aza-spiro [4.5] dec-8-yl)-nmethanone,

[2-(2, 4-Di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -
W(be(mzm;{lzm 3] dioxol-5-yl] -(4 hydroxynethyl - pPEEEPZHINI607890

| -yl) -nethanone, -24 -

[ 2- (2 4-Di chl or o- phenyl ) - 6- f1°uor o- 2- (4-fl uoro-phenyl)

- betﬁf?(i Bi@xﬁ]) p(fllleﬁ})ip-ls fRrotble- Srﬁérphohne -4-carbonyl)-benzo[1,3]dioxol-2-

r oxy- 4- met hyl -pi peri di n- - met hanone, 15

i} gel(z.@nmllﬂ chl or o- phenyl ) - 6- f | uor o- 2- (4-f 1 uor o- phenyl ) -

benzo [ 1,3] dioxol-5-yl] - pyrrolidin-1-yl-nethanone,

N‘{ 2]2' Bis-(2 4 d1ﬂuoro henyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -morpholin-4-yl-
( 4-D|c | or o- }I?leny -6-fl uoro-2-(4-fluoro-phenyl) -

mpigaReng 1,3 | di oxol e- 5 car bonyl |
-pyrrolldln 3S-yl } - acet am de,
2- ( %;ﬁBQL@mh%rQ mﬁﬁﬁglalﬂ@orblu&ﬁ@u& &Amﬁlm@r anphdioyih)4--
enzo [ di oxol e- 20 carboxylic acid
n@?@ﬂ%ﬁ%ptylanlde
2-(2,4-D chl oro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-b

enz@-Chibrab,2dbigxph atifnoreaptealy ! bedzal¢j3idioxol-5-yl]-morpholin-4-yl-
N - pyridin-2-yl-hydrazi de,

mETb@QOEQ’D chl or o- phenyl ) - 6-fl uor o- 2- (4-f 1 uor o- phenyl)-b
enzo [ 1,3] dioxole-5- carboxylic acid
( 28[—2[]@L0m@,ymtﬁudro.@ﬂl@ﬁﬁb 42CK4nﬂ1ﬂorylp)heﬁm Henzal53]dioxol-5-yl]-
é gl | or o- phenyl ) -6-fl uoro-2-(4-fluoro-phenyl)-
PlBélﬁ 15-}-y agPB%Rol -5-yI] -
(1, 1- di oxo-t hi onor phol i n-4-yl ) - met hanone,

[ 2- (RFiof3-2/2Has-02-Abery-bherditFbaao (s 3 diokelF-5-yiF moppheript-4-y1-
b nzo 1, 3] dioxol-5-yl] -(3 hydroxy-8-aza-bicyclo

1a908S]  oct - 8-yl ) - met hanone, WO 2004/ 013120
PCT/EP2003/007890 -23
[ 2- [222-BisD{ 2ph HichiorpipReyyl)-6ehdoroHbrnzd] 1,6 idtakérp phemphblin-4-yl-
b%r%zo % 1, 3] dioxol-5-yl] -

*hoxynet hyl - pyrrolidin- | -yl) -nmethanone,

[2 (2,4-D chl oro-phenyl)-6-fluoro-2-(4-fluoro-phenyl) -
benz¢2 p-Ris-§},4 diifbocab-phenhl) -6-{@Bo-tepdo[d:3ydipyole 6i-sudfomyl] +

net hano ne, 5 N-{ 1-
rr{(%pl%(gmg Di chl or o- phenyl ) - 6-f | uor o- 2- (4-f | uor o- phenyl ) -
benzo[ 1, 3] di oxol e-5- carbonyl ]
- py&+4{24( Eﬁklﬁmﬁ]@rq-lp}lem)dkﬁdinodea (4-fluoro-phenyl)-benzo[1,3]dioxole-5-

‘gﬁﬁ%@ o bﬂ‘[ﬂnoro phenyl ) - 6-fl uor o- 2- (4-f 1 uor o- phenyl ) -
T ’fl.P %i oxol - 5- yl'l -(2S- hydroxynet hyl - pyrr
ol i di n- - - met hanone,
[2-(2,4- D1chloro phenyl)-6- fluoro-2- (4-fluoro-phenyl)-benzo(1,3]dioxol-5-yl}-

(4,4-difluoro-piperidin-1-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo| 1,3] dioxol-5-yl]-(4-
trifluoromethyl-piperidin-1-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3 Jdioxol-5-y1]-(3S-
ethoxy-pyrrolidin-1-yl)-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3} dioxole-5-
carboxylic acid (1R-phenyl-ethyl)-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-5-y1]-(1-

oxo-thiomorpholin-4-yl)-methanone,
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[2-(2, 4-Di chl oro-phenyl )-6-fluoro-2-(4-fl uoro-phenyl) -
benzo [ 1,3] dioxol-5-yl] - io

woreplddizn- 4- yl - met hanet hi one, PCT/EP2003/007890
[ 2- (4-Chl or o- phenyl ) -2-(2, 4-dschl or o- phenyl ) - 6-f | uor o-
benzo [ 1,3] dioxol-5-yl] - norpholin-4-yl-nmethanone,

gi\@rﬂ@ ?-&ﬂ@ro‘lﬁﬁé{yb%‘-)ﬂhbrozb@nz%l [ RERRKl-BeZmdrphold-1-yl-

xol e-5-carbonitri’l
me[rh@n(oneunl or o- phenyl ) -2- (2, 4-di chl or o- phenyl ) - 6-f | uor o-
benzo [ 1,3] dioxol-5-yl] - 15
pl P@-@hﬂ)‘r&‘lb—%s-(ﬁﬁhﬂﬁ@%ﬁethyl phen?;l)-benzo [1,3]dioxol-5-yl]-morpholin-4-
- (4-Chl oro- phenyl )-2-(2,4-dichloro phenyl) 6- 11 uoro-
vl- b@ﬂmope,l 3] dioxol-5-yl] - pyrrolidin-1-yl-nethanone,
[2,2-Bis- (2,4-difluoro-phenyl) -benzo [ 1, 3]

d' %@luo'éo ] ibmq@rmib@bimmﬂylyibeﬁw b,a I-5-f1P-norBhelin-4-yl-
4-di fl uor o- phenyl) "-benzo | i oxol -5-yl]

eﬁmq@@ﬁ1d|n- 1 -yl - net hanone, 20

[ 6- Fl uoro- 2, 2- bi s- (4-fl uoro-phenyl)-benzo[ 1, 3] di oxol -5

-yl '(@-Xl}ﬂ&blﬂﬂﬁoﬂd %111 il@il(ﬁﬁaro phenyl)-benzo[1,3]dioxol-5-y1]-

[6 Fluoro 2 4-fl uoro-phenyl)-benzo [ 1, 3]

meypBRln SVVJPﬂ ftﬂnﬁerldln | -yl - nethanone, [2,2-Bis-
(4- brono- phenyl) -6-fluoro-benzo [ 1,3] dioxol-5-yl]

- N PIEIL-i( )4 Aifkoro FheRBl) hrALy] €,3] dioxol- 5—yl] p1per1d1n 1-yl-methanone,
[2 2- Bi s- (4- cyano- phenyl ) - 6 fl uoro-benzo | 3]

I(;E?r? %@@-&%%@%%Qheg% nzo Ilg?dlo:s\{/g? G 91?%91%%%1219 4-yl-methanone,

[ 2- (4- Brono- phenyl ) -5-fl uor o- 6- ( nor phol i ne- 4- carbonyl)
- bép2Bik-(2,4 ickdbroxphenzt)-g-Ahordsberzofi,3]didxe]-5-yl] -(3-hydroxy-

2,.2: Bi sz.(2, 4-di fl uor o- phenyl ) - 6-fl uoro-benzo [ 1, 3]
Pygqobém"ié’l)WféaﬁB’?ephol i n-4-yl - methanone, 5
[ 2, 2-Bi s-(4-chl oro-phenyl)-6-fluoro-benzo [ 1, 3]
di QX,QI-B15-{2,I4]dlclﬂmropplményh)—&-ﬂybro—betzhblnb]dg)xol 5-y1] ~-(4-hydroxy-

6 2-bis-(2,4-difluoro-phenyl)-benzo [ 1, 3]
pi Hfl:‘lgﬂ %1? nr%lf’phol i n-4-yl - nethanone,

[ 2- (2-Chl oro-4-fl uoro-phenyl)-2-(4-fl uoro-phenyl)-benz
0 [2,2-B8}(2¢ti-dixhlor&-phkhyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid ethyl-

methyl-amide,

2,2-Bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-carboxylic acid bis-(2-
hydroxy-ethyl)-amide,

[2,2-Bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone,

[2,2-Bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-pyrrolidin-1-yl-

methanone,

[2,2-Bis-(2-chloro-4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1 -yl-

methanone,

[2,2-Bis-(3,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-morpholin-4-yl-

methanone,

[2,2-Bis-(2,5-difluoro-phenyl)-6-fluoro-benzo[ 1,3 ] dioxol-5-yl] -morpholin-4-yl-

methanone,
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10 pi peridi n-1-yl - net hanone,
[ 6- Fl uoro- 2, 2-bi s-(2-fl uoro-phenyl)-benzo [ 1, 3]
wa@le@xoi3126 yl ] - nor phol i n-4-yl - net hanone, PCT/EP2003/007890
[2,2-Bis-(2,4-dichloro-phenybg:-6-fluoro-benzo [ 1,3 ]
di oxol -5-yl] -norpholin-4-yl- nmethanone, 15 4-
[2]2 g -ﬁisS%z( ?‘rodfi Sl gy ﬁh&twwérbzoﬁ 9 Hmapsb,e NERrphdlind}-yl-
fonyl | nor'phol i ne
nmpgm@2&4 Di chl or o- phenyl ) - 6- quoro 2 (4-fluoro-phenyl) -
benzo [ 1,3 ] dioxole-5- sulfonyl] -norpholine,
[ 2 128k @18431%,1%& Q- ﬂ%%lghérry@) Blﬂﬂl@f@bé’nz(o‘ﬁl B]diexd-5pyimydrpholin-4-
nzo I oxol -
Ylﬁwﬂwndﬂ¢luoro pi peridin-1-yl)- nethanone
[2 (2,4-D chl oro-phenyl )-6-fluoro-2-(4-fl uoro-phenyl) -

benz ehlord-23-bAL @XM ore: #H]loro(-ﬁhenyl) -benzo[1,3]dioxol-5-yl]-morpholin-4-

trifluoronmethyl-piperidin-1-yi)-mnethanone,
yl-pethaponae, bi chl or o- phenyl ) - 6- f | uor o- 2- (4-f | uor o- phenyl ) -
benzo [ 1,3 ] dioxol-5-yl] -(3S$

et AQs Y= IDiéhIolep%leﬁylﬂ-ﬁ}’ﬂﬂoro%@ﬁﬂﬁ&ﬁ%’heﬁ’ﬁl) -benzo[1,3]dioxole-5-
(2,4-Di chloro phenyl) 6-fl uoro-2-(4- quoro phenyl)-b
Ca@ﬁ%ﬂlc[aaﬁ@]u & oxol e-5- carboxylic acid

(1R- phenyl - et hyl ) - an1de

[214,2. B‘k—?-ﬁfﬂrﬂé@ M&B&ﬂ}ﬁenﬁﬂ&ﬂmfrﬁ-b%néd[ 1f3)] dioxol-pyH rypbipholin-4-
benzo 3] dioxol-5-yl] -(1-

1§¥@“Pﬁp%norpholln 4-yl) - met hanone, WD 2004/ 013120
PCT/ EP2003/ 007890 -25

[ 2, @(ﬁ%%lemo%lbﬁé@ﬂpﬁﬂmwkc)fz6(4ﬁﬂud)®d§-q>hleﬂyll-beilzol1,3] dioxol-5-yl]-

di ox nmet hanone,
(3F63¥8%$$@X?P?ngﬁégkiyb ?%B?%%ethyl phenyl ) - benzo |

1, 3] dioxol-5-yl] -norpholin-4- yl-nmethanone, 5

[ 6- [EhLB1§-02,2,AArs-fhenfi)eflworpHenyd I 3)éioxol- $-yl-prpholin-4-yl-

tEOXO| 5-yl] -norpholin-4-yl- nethanone,
MEPARFIECH| or 0- 4- f | uor o- phenyl ) - 2- (4-f | uor o- phenyl ) - benz

o[ 1,3] dioxol-5-yl] - norpholin-4-yl-nmethanone,

[6- Pluoro 2,2-bis-(4-trifluoromethoxy-phenyl)-benzo([1,3]dioxol- 5—yl] -morpholin-

4-yl-methanone,

[2,2-Bis-(2-chloro-4,5-difluoro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin- 1-yl-

methanone,

4-[2,2-Bis-(2-chloro-4-fluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl]-

morpholine,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-(4-fluoro-piperidin-

1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-(4,4-difluoro-
piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-(4-trifluoromethyl-
piperidin-1-yl)-methanone,
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[2,2-Bis-(3,4-difluoro-phenyl)-benzo [ 1, 3]

di oxol -5-yl] -piperidin- 1-yl-methanone, 10
WO 20020Bi1%6 ( 3, 4- di f| uor o- phenyl )-benzo [ 1,3] PCT/EP2003/007890

di oxol -5-yl] -norpholin-4-yl.opet hanone,

[2,2-Bis-(2,4-dichloro-phenyl)-6-fluoro-benzo [ 1, 3]

dl L% 'Bis’imy& ]dlﬂdc;’rotpﬁéh%;s ﬂhchrBQJeh%[]l] 3]divkdl- 578t (1aaRexy-

(2, 4-di chl or o- phenyl)-6-fluoro-benzo[ 1, 3]

PQGdebﬂY®-VW}anen%hydroxy pip eridin- | -yl)

-nethanone 15

%z Bipjs- (24 f&lm&etp}{eﬁ pfaeﬂudrb =Henbd U @rokenz.9{] 1thadralbrpkelin-4-
-carboxylic acid ethy - net hyl - am de,

ylzwﬁmapga(z 4- di chl or o- phenyl ) - 6- f | uor o- benzo[ 1, 3] di oxo

| e-5-carboxylic acid bis-(2- hydroxy-ethyl)-am de,

[2, 2’32%@(1 A-B N o0 HRAGN M-l ot bends [a;3)eiox6l-5-yl - Blrrolidin-1-yl-

dIOXO -5-yI] -piperidin-1-yl- 20 nethanone

mgqthanpng; s- (4- chl or o- phenyl ) - 6- f | uor o-benzo [ 1, 3]

di oxol -5-yl] -pyrrolidin-Il-yl- methanone,

[2 [22@@(1 Z—diﬂxh&boplflenm)tmﬂ@ommdﬂyb )1;3)éivxol-5-yl - @S-hydroxy-

di oxol - -yI -pi peridin-I-yl- methanone, 25
pypreliding]-glimethanpns: yor o- phenyl ) - 6- | uor o- benzo [ 1,3 ]

di oxol -5-yl] -norpholin-4-yl- nmethanone,

[ 2, 22531§»(i chﬁﬂﬁéﬁoL%l%?})FﬁlﬁﬁNﬂo}b&rzﬁ[lLﬁj dmxbbb’wb -(2Sihy@r¢xymethyl-

lin-4-yl- nmethanone, WO

di 5-yl]
PY?@B&WD'? 2@6¢E#? 2003/007890 - 26 [2 2-Bi s-

(2-chl oro-4-fluoro-phenyl)-benzo [ 1,3] dioxol-5-yl]
- M2 PIWIE( M4 AtiflhoronBlidhgt) ofv@noro-benzo| 1 3]d1oxol 5-y1]-(2S-

2-Bis-(2-ch.or r o- henyl) 6-fl uoro-benzo |
mtﬁ LEXZCHYI’S(H q’ﬁ%ﬂﬁ% A®4- vyl - met hanone, 5
[6 Chloro 2, 2- bIS (2-chl oro-4-fluoro-phenyl) -benzo [

1, 3]5-@11‘11@1)092,2&}ﬁ-10171%nph [,3] diogel-§Hy}) rmbiphwdinet-yl-methanone,
2-(2,4-Dichl oro-phenyl)-6-fl uoro-2-

(4-f E b ofd ?&%ll) dﬁ‘gfaro sILuo][l glbegl%gé8£(ﬁe % 5'-

[5H]dibenzola,d]cyclohepten]-5-yl}carbonyl]-morpholine,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-(4-fluoro-piperidin-1-

yl)-methanone,

(4,4-Difluoro-piperidin-1-yl)-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo|[1,3]dioxol-5-yl] -(4-trifluoromethyl-
piperidin-1-yl)-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-thiomorpholin-4-yl-

methanone,

(3S-Ethoxy-pyrrolidin-1-yl)-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[ 1,3] dioxol-

5-yl]-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-[(S)-(2-
methoxymethyl-pyrrolidin-1-yl)]-methanone,



car boxylic acid am de,

[ 2, 2-Bi s-(4-brono-2-fl uoro-phenyl)-6-fluoro-benzo |
waz@/oditexol - 5-yl] -norpholin-4- 1o yl - met hanoP&l/EP2003/007890

[2- (2, 4-Di chl oro- phenyl ) - 6- f.lagar o- 2- (4-f 1 uor o- phenyl ) -

benzo [ 1,3] dioxol-5-yl] -

3, ] B-hyd thyl-
ST O oAb Srope gy

pyeiolisisl- 15fl]ym]ethaﬁ§¥1?>hol i n-4-yl - methanone, 15
[ 6- Fl uoro-2, 2-bis-(4-trifluoronethoxy-phenyl)-benzo[ 1,

3] % @119&052 zlﬂls-(mﬂﬁ!%l b %IH-Béhzcb’{Em@;B%les—yl] -[(S)-3-hydroxy-
[2 Bi s-(2- , 5-di fl'uor o- phenyl ) -benzo [ 1, 3]
pymcbsam-lwl}yn]ethq@ppén din- I-yl- nethanone, 4-

[ 2, 2-Bi s-(2-chl oro-4-fl uoro-phenyl)-6-fluoro-benzo |

5 L 3[15 th%oi 8- b§5—§4lklf19fbybﬂ1enyl)&nﬂ@[ﬂ!ﬂ}@ﬂokﬁl%-yl] -(4- hydroxy—p1per1d1n-
[ Bi s- (2, 4-di f | uor o= phenyl ) - 6-fl uoro- benzo [ 1, 3]
ammgy | - piperidin- |-yl- methanone,
[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]

dl lepi z@ng chibflo-i|5UE Qorel ey Dia ludroybenzot 3] diuxnle;5-&f fonyl] -
Bi s ( -di fl uor o- phenyl )-6-fl uoro-benzo [ 1, 3]
membfebne:s yl] -(4,4-difluoro- pip eridin-1-yl)
- met hanone,

[ 2, (aaBD§ (lyl-béhid [u g dopdleyl) Jpiferidintard-rhethzimre, 1, 3]
di oxol - yI] (4tr|fluororrethl-

10 b&épglé)%gﬁ%@ﬁ‘}%gggﬁ I}’E Yol 5-y ng'gr% {) o 3149 methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo |

3]
di oxc{nds-ﬁﬁxoyb}z 2-bik- (ayfticawsyphepyl pbenadi| h3 Idigtole- ﬁmﬂfamdhmorphohne,
[2 2-Bi s- (2 -di fl uor o- phenyl) 6-fl uoro-benzo [ 1, 3]

°§?%F§ bl P BB Dt FSRBEDEePiotge o,

-5-yl]- pyrrolldln I-yI nmet hanone,
1-{6-Fluoro-10',11'-dihydrospiro(1, 3-benzodioxole-2,5'- [5H]dibenzo[a,d]cyclo-

heptene]-5-yl}sulfonyl]-piperidine,,

15 4-{6-Fluoro-10',11'-dihydrospiro[1,3-benzodioxole-2,5'-[5H]dibenzo [a,d]cyclo-
heptene]-5-yl}sulfonyl]-morpholine,

4-[{10',11'-Dihydro-spiro[1,3-benzodioxole-2,5'-[5H]dibenzo [a,d]cycloheptene]-5-
yl}carbonyl]-morpholine,

1-[{10',11'-dihydro-spiro[1,3-benzodioxole-2,5'-[5H]dibenzo[a,d] cycloheptene]-5-
20 yl}carbonyl]-piperidine,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-y1] -(3-methoxy-piperidin-

1-yl)-methanone,
1-[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-sulfonyl]-pyrrolidine,
1-[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-sulfonyl] -piperidine,

25 4-[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-sulfonyl]-

thiomorpholine,
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[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]
di oxol -5-yl] -(3S-hydroxy- pyrrolidin- | -yl)

WO p@ilsiene, PCT/EP2003/007890
[2,2-Bis-(2,4-difluoro-phenyl)ds6-fluoro-benzo [ 1, 3]
di oxol -5-yl] -(2S-hydroxynethyl- 10
Py ri-fd,2-@id ¢ 24 - ffuoredph 6-fluoro-benzo[1,3]dioxole-5-sulfonyl]-piperidine,
[2, 2?28i S- (62, 4-di fl uor E)alm}g{}lenyl )-6-fl uoro benzo [ 1, 3]

d Lgﬁ( Eéa?n %ﬁ% 'flég i trcg-%gg n?)t gytiugg% e%Zé)rL g gpd[10JTl%¥-shfonyl

piflérkne,- 5-yl ) - norphol|n 4-yl - met hanone, 4-
-Chl oro-10', 11' - di hydr o- splro [ 1,3- benzodloxole 2,5

15 ] a;%ﬁlsﬁ Ezezi].%ioﬂ&o?b-%e f:-éptf' £ 8012 3y hibgGE- BOM byl -

y{rﬁﬂﬁn@ro 2, 2-bi s-(4-fl uoro-phenyl)-benzo [ 1, 3]
dIOX0| 5-yl] -(4-fluoro-piperidin-1- yl)-nmethanone,

OIS el M

plp&ﬁdlha,n one,
[6 FIl uor o- 2, 2 bIS (4 quoro phenyl) benzo [ 1, 3]

et e et SR pep P B S sl bt 4.4
d1ﬂudz;03]]>1pdnd>ml 5-yl] -thionorpholin-4-yl- net hanone
(3S- Et hoxy-pyrrolidin- |-yl)-
6- - -P4.S- f r - : . A
([:il oi;( ([)#J ?—@g@gydﬁéqr%hﬁgﬁg—ggf}ﬂ}gméﬁo[Q%'T&Q)c&le-ls s’ﬂlfonyl] 4
trifioFdmethyl-Rip2rifline, (4- f | uor o- phenyl ) -benzo [ 1, 3]
di oxol -5-yl] - [ (S)-(2- nethoxynethyl-pyrrolidin- 1

At pes R iy
thmmﬂmhoﬁn‘%' 1 - [(S)-2-hydroxynet hyl - pyrrolidin-
-yl] - met hanone,

B G T Gt ) et
methoxjaa pylso idine,

[ 6- Fl uor o- 2, 2- bi s- (4-fl uoro- phenyl ) - benzo[ 1, 3] di oxol -
-yl i,2-(lﬁ§~|@2',g-rd?fﬁydr8'-ﬂ?ﬁﬁ&l§u6nﬂudlrbwénzg[qg}@lﬂﬁﬁ%S—sulfonic acid (25-

methoxymethyl-pyrrolidin-1-yl)-amide,

{1-[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl] -
pyrrolidin-2S-yl}-methanol,

1-[2,2-Bis- (2,4-diﬂuoro-phef1§7lj—6-ﬂuoro-benzo [1,3]dioxole-5-sulfonyl]-
pyrrolidin-3S-ol,

1-[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl ] -piperidin-
4-0l,

1-{2,2-Bis-(2-chloro-4,5-difluoro-phenyl)-6-fluoro-benzo|1,3] dioxole-5-sulfonyl |-

piperidine,

4-[{6-Fluoro-10',11'-dihydro-spiro[1,3-benzodioxole-2,5'-[5H]dibenzo[a,d] cyclo-
hepten]-5-yl}-carbonyl]-morpholine,

(6-Fluoro-2,2-di-p-tolyl-benzo[ 1,3]dioxol-5-yl)-morpholin-4-yl-methanone,



4-
[2,2-Bis-(2-chloro-4,5-difluoro-phenyl)-6-fl uoro-benzo
W 24/8]312b oxol e-5-sul fonyl] - norpholine, PCT/EP2003/007890
(2,2-Di-p-tolyl-benzo [ 1,3L3p-
di oxol - 5-yl) - pi peridi n-1-yl - met hanone, 10

(2 12('6@11191’6—9 .|2yd1—ﬂlﬁiﬁﬂfbehzé|{ 13] dioxole-5-sulfonyl)-piperidine,
di oxol - 5-yl )-m)rpho i n-4-yl - met hanone, 4-
[ 6-Fl oro (4-fluor

di éQ-é %zr%fsodifyﬂl]oro I,Pélteﬁ'ﬂg-'bp ne rH 3 d10xor1-250-y1ﬁ -p1per}d1n- 1-yl-

Inghhﬁﬂgluoro 2,2-di-p-tolyl- benzo [ 1, 3]
dloxole 5-sul fonyl) - nnrphollne
Iuoro

0,1
8 %i’b*r@ é‘l%o P*F ﬁ%gli‘%’jh%dlﬁﬁoloﬁ-vlg)féﬂg'droxy—plpendm-
5 1 ﬁ%&lﬁkﬁion‘efs yl }sul fonyl ] -pi perl di ne ,

4-{6-Fl uor o- 10 " - di hydr OSpI ro[

| he&fﬁﬁgfo" ?é,g;ﬁf‘{l}ogﬁéésmq(% %ﬁﬂ% eny ﬁg;@@fi,?ﬁg}io?é-S-sulfonyl]-

ipdidide}’ - D hydro-spiro [ 1, 3- benzodi oxol e-2,5"- [5H]
d| benzo [a, d] cycl oheptene] -5- yl}carbonyl]

r‘ggﬁél neblx'tq Q[l@i%zl 5. bf%éﬁ»ﬂ %yé}?]f;egfyl[%gri?er ol1,3] dioxole-5-sulfonyl]-

fdlﬂé']ept ene] -5- 20 yl }carbonyl] -piperidine |,
6 FI uor o- 2, 2- bi s- (4 fl uoro- phenyl) benzo [ 1, 3]

10 OI[EA Eﬁ’lﬁ%‘? k 22612 Q%ﬁﬁ‘%d@?%e P @ ﬁ%/]]d)‘ég{)enz OE]F&W3¥

tnﬁh@ymhe&hﬁ spédiding,| ] -pyrrolidine, 1-
[ 6- Fl uoro- 2, 2-bi s-(4-fluoro-phenyl)-benzo [ 1, 3]

a- (ot Flra S-euptp BRbL LBl P\ cicle gt 2, o

methbxwatiethelryyriolidingnor phol i ne, WO 2004/ 013120
PCT/EP2003/007890 -29 1-

oig#ggﬁg&% ?% Bid l‘llﬂ%)% EHS{:%J Eer@zoﬂryﬂﬁ&o@gﬁ %Qlflmyjr ’-ﬁ}rrohdln 3S-

15 d{Z 2-Bi s-(2- chloro 4- fluoro phenyl ) -6-fl uoro-benzo |
1, 3] di oxol e-5- sulfonyl] - plperldlne 1-

[2. lzl)?B Eﬁjg&é—&rﬁ-gis )}I‘l l‘fRIrOQ%-BH ?) %orgi yml&c}?@gzsglfbnﬁ} Biperidin-4-

di oXx
ol 2, 2-Bis-(2, 4-di fl uoro- phenyl) 6- fluoro benzo [ 1, 3]
di oxol e-5-sul fonyl] -4-fluoro- piperidine,
[2,2-Bis-(3-chloro-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-methanone,

[2,2-bis-(4-cyano-2-fluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-morpholin-4-

20 yl-methanone,
[2,2-Bis-(3,5-difluoro-phenyl)-benzo[ 1,3]dioxol-5-yl]-piperidin-1-yl-methanone,
[2,2-Bis-(3,5-difluoro-phenyl)-benzo|[ 1,3]dioxol-5-yl]-morpholin-4-yl-methanone,

6-Fluoro-[2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-[(S)-3-hydroxy-
pyrrolidin-1-yl)]-methanone,

25 6-Fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid ethyl-
methyl-amide,



10

15

20

25

1- [2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [
1, 3] dioxol e-5-sulfonyl] -4,4- difluoro-piperidine, 10
WA 2004213281 s- (2, 4-di f1 uor o- phenyl ) - 6-fl uor o- bePZDEP2003/007890
1, 3] dioxole-5-sulfonyl] -4-31-
trlfluoronethyl pi peridine, 4-
[ 26-Flihre-1,2-bls- (B fliharorphephi rhehyo (6,3 diowole-bembaexylic 1, 3pcid  (2-
X0 f.on t hi onor phol i ne, 1-
?%’ %ﬁé? QﬁléW¥ﬁ%oro phenyl ) - 6-fl uoro-benzo [ 1, 3]
di oxol e- 5- sulfonyl] -2S- 15 nethoxynethyl pyrrolldlne
2, 22, BiBis-( 254l drbydrenylpoenyd [)L3dibkoled-yll ipertslip-11ylanethanone,
dloxole 5-sulfonic acid (2S- nethoxynethyl pyrrolidin-

( 2[%!2%31@ ?g%%gch%%ogphegl%% gofeﬁhg[ (e)}r(l%los 1] m%ljpholin-él—yl-methanone,
dloxole 5-sul fonyl ] oI|d|n 2. Sy - met hano
[2,2-Bas-E3-brqi@o-pheinyl)- étﬁ'/@rmb@nm yﬁédlpquofrmﬂ treeEpbolin-4 -yl-

]nﬁ&f%% % i oxol e-5-sul fonyl] - pyrrolidin-3S-ol, 1-
s-(2, 4-difluoro-phenyl)-6- fluoro benzo [ 1,3]

di oxol e- 5- sulfonyl] -piperidin- 4-0
[ 2 [6-FBicgo{222-bist éfmerhOEZ@hem@bb@nzshle%wc)xoé5f3flhm%plaféﬁlzé-yl-
%& di oxol e-5-sul fonyl] - 25 piperidine, 4- [
uoro-10', 11 dlhydro splro [
3 benzodloxole 2,5 - di_benzo |

he,bz,éfﬁ1s—(%—m@owm@@ﬁenz%ﬁf}ﬁ@pcp]n%yﬁ p1per1c¥1n 1- yl -methanone,
(6-Fluoro-2,2-di-p-tolyl-benzo [ 1, 3]

di exel | - Bxol W01 04134201
C%% F;szlg %/cidlbo% B&gh Bﬂ‘lro}‘bb@ﬁdl@m}tﬁ x0l WO/ 1206k Oy’

methq/®E} yor o- 2, 2- d| p- tonI benzo [ 1, 3]
di oxol e-5-sul fonyl) - pi peri di ne,

[ 6+ aﬁhlﬁﬁﬁﬁngoeaﬁgb!@ abdptablOfaRs flkedy¥! ) - benzo [ 1, 3]

di oxol-5-yl] -plperldln 1-yl - net hanone,

[ 6- Fl uoro- 2, 2-bi s-(2-fluoro-phenyl)-benzo [ 1, 3]

di oxol -5-yl] -(4-hydroxy-piperidin- 5 1-yl)-nethanone,
4-Fluoro-1- [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo

[ Bsedial§ prefkRd Tosipoliady bf general formula (I) are those selected from the

group consisting of:

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl]-

piperidin-1-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[ 1,3]dioxol-5-yl]-

piperidin-1-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo [1,3]dioxol-5-y1]-

morpholin-4-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-5-y1]-

morpholin-4-yl-methanone,

(+)-[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-5-y1]-

morpholin-4-yl-methanone,

(-)-[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo|1,3]dioxol-5-yl] -

morpholin-4-yl-methanone,
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pi peridine, 4,4-Difluoro-|-

[ 6-fluoro-2, 2-bis-(4-fluoro-phenyl)-benzo [ 1, 3]
waele@ioia2®- sul fonyl ] - piperidine, 10 1- PCT/EP2003/007890

[ 6- Fl uoro- 2, 2- bi s- (4-fl uoro-phenyl)-benzo [ 1, 3]

di oxol e- 5- sulfonyl] -4- trifluoronethyl - plperldlne 1-

[ G{fJ(EL@IDch].oionhSn)ﬂ)ﬂfsiﬂuwma - (@hbuoyr biphleeyl y-befzol 1,3] q10x01 -5-yl}-

dIOX 2- et hoxynet hyl - pyrrolidine, 1-
’PB“F %ﬁ%&ébﬁ f | uor o- phenyl ) -benzo [ 1, 3]

di oxol e- 5 sulfonyl] -pyrrolidin-3S- 15 d, 1-
[ 6{#(parDicRloZophenyl}6luses-a- (mhqurb)phbnyiwe{lzo][;l,gj dioxol-5-y1]-(4-

di oxol e-5- fon i peridin-4- ol
ﬂuP?*E“%WEhT' i ﬁﬁLBﬂgnyl)-benzo[l,B] di oxol - 5-yl ]
- pi peri di n-1-yl - met hanone,
[ 2,[2-(hiGhl6d-plyanyh)-2(1, tdishborpgreny]) -668ddrodrenzoldsi diogol-5-y1] -

nor phol i n-4- 20 yl - met hanone,
m‘ffi’%l—%%ﬁ(@e@a%‘?lﬁ uor o- phenyl ) -benzo [ 1, 3]
di oxol -5-yl] -piperidin-1-yl-nethanone,
[ 2 2-(&@131631 ﬁhdiyf)kl}(ﬁ,é—dmﬁwl-phebdﬁiﬁeﬂlﬁom t8nzo[1,3]dioxol-5-y1]-

cgn -9 hoI i n-4-yl - met hanone, 6- Fl uor o-
I”??“ Pr & %?hPPBB 0- phenyl ) - benzo [ 1,3] dioxol - 5 yI] -
(S)-3-hydroxy pyrrolidin-|-yl) rret hanone

6 AR (@ Chlar2 phery ) 242,k vdictdonohihepy doﬂwzr@fhenzm &Jsétﬂxel-é -y1]-

Yp@%r bo;yl [ %Sm d et hyl - nmet hyl -am de, WO 2004/ 013120
-31
6- Fl uor o- 2, 2- bi s- (2-fl uoro- phenyl ) - benzo { 3] .
di qgapﬁmazéad1ﬂum-phergbr@-ﬂggno—benzo[1 3]dioxol-5 -yl] -morpholin-4-yl-
t hoxy- et hyl) - net hyl - am de,

MERaBOP s- (3, 5- dlchloro-phenyl) benzo [ 1, 3]

dIOXO| 5-yl] -piperidin-1- met hanone,

[2-Bi%sD{ @oeplcnvmﬂmr@r%rié ﬂb@Wz phenyh)-tgpzo[1,3]dioxol-5-y1]-

h I th 5
(4%58@% H?Pﬁ%hg “p gﬁ% 6 frﬁorgnggﬁzo [ 1,3]
i oxol -nor phol i n- 4-yl et .
[ %oﬁfmmoézc@g%f)epgb%ﬂw%ybegg@ﬁ silpﬁ%ln%al rpiperigin-1-yl-
mgﬂ1%8ﬁe,5 yl] -norpholin-4-yl-

[2,2-Bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl] -pyrrolidin-1-yl-

methanone,

[2,2-Bis-(4-bromo-2-fluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-morpholin-4-

yl-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo|[1,3] dioxol-5-yl]-(4,4-difluoro-
piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-y1]-(4-hydroxy-
piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxol-5-yl]-(3S-hydroxy-
pyrrolidin-1-yl)-methanone,

and pharmaceutically acceptable salts thereof.



met hanone, [ 2, 2-Bi s-(3-net hoxy-phenyl)-benzo [ 1, 3]
di oxol -5-yl] -piperidin- 1-yl-methanone, 10

WO 20020Bi1%6 ( 3- chl or o- phenyl ) - 6-fl uoro-benzo [ 1PGI/EP2003/007890
di oxol -5-yl] -norpholin-4-ylLgzoet hanone, and
pharmaceutically acceptable salts thereof. Especially
preferred conpounds of general fornula (I) are those
selected fromthe 15 group consisting of:

[2-(2, 4-Di chl or o- phenyl ) - 6-fl uor o- 4-flu
betbs PRV SR B0 S 1D (0 2 Bidgesh Pt HEy RN Aompounds of
fox‘ﬁﬂﬁa 51) as ctl)elzﬁneld above. 'rI]‘he comp %u?c}s of formula L(].I) can lﬁe manufactured by the
-Di ch or 0- phenyl ) - mef ho en
£ivep beloyy, by ﬂa%lrethsdy giyen mpﬁ%ﬁ %f‘?la"é’}?s 9r @Y a?l%?ff’élﬁ ods.
5 goprlate reactlon cond1t10ﬁ1s f01|' t)he éHC%l?’ldual reaéctloérll steps are known to the person
or o- phenyl ) - uor o-
lpdinibe gty Staytings pateTals agf fther ?ﬁ%lﬁ{ﬂlqﬂar azfa'iﬂ%?er%‘t Gafgutpared by
%tﬁoés%nﬁo?b&ﬂo%@nﬁm lshveR blllowWwasran Zhd ExafnﬁpléH &-thaedibds known
enzo 3] dioxol-5-yl] - norpholin-4-yl-methanone,

aI'11[2 (2, 4- Di chl or o- phenyl)
-6 fluoro-2-(4-fluoro-phenyl)-benzo [ 1, 3]

di glco &B&Shﬂld of RPmiy ﬁQhér@nﬂR]ytb Riahbaneeas pfeviously defined may

chIoro- hen I uor o 4- fI or.o- phen)
10 be%;@m_a@eq usingsthe ggqleég(ldpe %l,q ?epu:tf.fg F gxp p %ﬁé below.

WO 2004/ 013120 PCT/ EP2003/ 007890 - 32

[2-(2, 4-Di chl oro-phenyl )-6-fluoro-2-(4-fl uoro-phenyl) -
benzo [ 1,3] dioxol-5-yl] -

t hi opror phol i n- 4-yl - met hanone,

[ 2-5cbeme B chl or o- phenyl ) - 6- f | uor o- 2- (4-f | uor o- phenyl ) -
benzo [ 1,3] dioxol-5-yl] -(4- fluoro-piperidin-1-yl)
- met hanone, 5 cl_ ,Cl

[ 2- (4- Chl or o- phenyl ) - 2- ((25~4-di chl or o- phenyl ) - 6-f | uor o-
benzo[ 1, 3] di oxol -5-yl |- phol i n- 4-yl - met hanone,

[ 2- (4- Chi'r o- phenyl ) - 2- (Z, 4-di chl or o- phenyl ) - 6 fnﬂoro-
bengg [ 1L, S]X\d[\IJ/OR)gm -5-yl ]or- pi peridin-1- *¥1I - ong(\N/Rs

0 :
g + I
HO g’ R A R® © g7 R

4

According to Scheme 1, a catechol intermediate of formula A can be ketalized with a

15 bis-substituted dichloromethane derivative of formula B in an inert solvent (e.g. toluene or
pyridine) or neat, with or without the presence of a base (e.g. pyridine) at elevated
temperature (e.g. >100°C) to yield product I. Alternatively, a compound of formula (1)
may be prepared by reacting the catechol intermediate of formula A with a ketone of
formula C at elevated temperature (e.g. >150°C) neat or in an inert solvent (e.g. toluene)

20 with or without the removal of water by distillation, azeotropic distillation or addition of
drying agents (e.g. molecular sieves or 2,2-dimethoxypropane) by methods known in the
art (see e.g. T. R. Kelly, A. Szabados, Y.-J. Lee, J. Org. Chem. 62 (2) (1997) 428).
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[ 2- (4-Chl or o- phenyl ) -2-(2, 4-di chl or o- phenyl ) - 6-f | uor o-
benzo [ 1,3] dioxol-5-yl] - 10

w@oosoliteh n- 1- yl - met hanone, PCT/EP2003/007890
[2,2-Bis-(2,4-difluoro-phenysd:-6-fluoro-benzo [ 1, 3]
di oxol -5-yl] -norpholin-4-yl- nmethanone,

Alt I%aﬁv”ebﬂ a@b 2he oPRemM ﬁIﬁn’faly be heeparddbyf deanatng-thé eagdhpl

enzo di oxol -

1ntqrz]ne4ha@q of f’ggpglapﬁ Wg:h,ad]_nw{kitoyp Pf m%%neai gr in an inert solvent
jiéoﬁtfﬁex Hitk bk AxBoBheRWrdsefice dfd Mage (e &yl @hiliepwith-atmetal

eridin-l-yl- mefhan
sah[é ggc:@)@ carthedsdmovpriarhs 31t 2 &5%8 F ik Shib &- Katohg . Gama, A
Abs; 437€1998N8819, Compounds of formula
OI%QX Tap h{gﬁ%;rgyn%‘{cg{yhd!&gﬁeﬁdw Zm-e ?#zgro bg [
(D) a1 oxobHls- g alscrfesr FTERES nredzeuw S0 TBRRding compound
of ?m%r %Swﬁ{rfh}?isf 'Gt@r - pReRYikiowr fl tHekQ:- benzo [ 1, 3]
X0l f 4- d| uor o-
pi peridin-1-yl)-nmethanone,
[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]
di oxol -5-yl] -(4-hydroxy- pip eridin-1-yl) -methanone,
25¢[ifenfeBi - (2, 4-di fl uor o- phenyl ) - 6-f | uor o- benzo |
1, 3] dioxol -5-yl] -(3S hydroxy- pyrrolidin-1-yl)
-nethanone and pharmaceutically acceptable salts E
t heregf . WD 2004/013120 PCT/EP2003/007890 -33 Thg
present inventien-also relates ke—a—proaes$lfa; F
marplfactrir e of conpounds of formula (1) as defined g
above. The conmpounds d¥hfofhula (1) can be
manuf actured by the E§ gi ven bel ow, by t he
nmet ho given in the anpl es or by analogous nethogg
5 Appropriate reaction ce&ditions for the individual
reaction steps_are known to the_person g$kiq|ed indgdye
art_ ting ) materials are either conmercial ly
avaﬁl abl'e or can be prepared byorRfet Rdbds anal ogous to
t he nmet hods given below or in the Exanples or

met hods known the art. d_of,

ot Ko T e el The Comound O KoLl ) b
by methods known in the art from the corresponding ketone by reaction with thlonyl
chloride in the presence of DMF or another N-formylated agent, by reaction with

phosphorus pentachloride at elevated temperature (e.g. >100°C) with or without the
presence of a suitable solvent (e.g. phosphorus oxide chloride), by electrophilic aromatic
substitution of the trifluoromethyl derivative E with a benzene derivative of formula D in
the presence of a Lewis acid (e.g. aluminium trichloride) in an inert solvent (e.g. 1,2-
dichloroethane) (e.g. R. K. Ramchandani, R. D. Wakharkar, A. Sudalai, Tetrahedron Lett.
37 (23) (1996) 4063), by chlorination of a bisarylmethane derivative (e.g. US 5578737 or
W. Deuschel, Helv. Chim. Acta 34 (1951) 2403) or in case of symmetrically bis-substituted
dichloromethane derivatives of formula B by electrophilic aromatic substitution of a
benzene derivative with tetrachloromethane in the presence of a Lewis acid (e.g. AlCls) in
an inert solvent (e.g. 1,2-dichloroethane) (see e.g. J. P. Picard, C. Kearns, Can. J. Res. 28
(1950) 56). '
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1o be prepared using the general nethods depicted in
Schene 1 as further described below. Schene 1: C C
WORIKRAL31IRB B R3 HO X R5 or R O X' R5 N + CPEI/EP20bEN07890

#4. R7T R6 RI~R2 R2 OR7 R6 .45.Cor | ASRLAR C
Accordl ng to Schenme 1, a catechol internediate of

Re$ can be ketalized with a 15 bis-substituted
d| ch oronet hane derivative of formula B in an inert
solvent (e.g. toluene or pyridine) or neat, with or

Wt ot the ptesence of a baserfe.g. pyridi ne) atr®

el eyat teerxat uge (e. gHo2100C) xt o gyi el d dugt K.

Al t ernat @ Qiorrpmm_d of ] Ia{;l(l)e_mayb Y+HN/R
prep eact Rhg the cgieshetiner medi atg R e
for A w bgketone of forpula C at elevate

t enpe ure '?e . >150C) neat Or in an inert solvent

(e.g. toluene) 20 with or withaut the renoval of ter
by distillalion, azeotropic digtillation or addition
of drying agents (e.qg. nnlecuﬁar si eves or

2, 2-di met hoxypr opane) by nmet hods known in the art

(see e.g. T. R Kelly Szabgdos, Y.-J. Lee, J. Og.
Chem 62 (2) (1997) 4 WO 2004/0131.20
PCT/ EP2003/ 007890 - 34 AI ern v

%4,/Ra compound of

formula (1) may be prepared b cackt ng the catechol
i nternediate of fornﬁv&\ﬁ fhi oket one of formula
(C) neat or in an ine sol vemt (e.g. acetonitrile)

with or wthout the presence of a base (e.g.
triethylamne) with a netal

Catechols of formula A can be easily prepared from the corresponding
diphenylmethylene protected ketals of formula (Ia) by treatment with an acid (e.g.
trifluoroacetic acid) in a suitable inert solvent (e.g. methylene chloride) or by treatment
with an acid (e.g. trifluoroacetic acid) in the presence of a suitable reducing agent (e.g.
triethylsilane), neat or with a suitable inert solvent (e.g. methylene chloride). Alternatively,
a catechol of formula A can be easily prepared from a corresponding bis-benzyl protected
catechol of formula (A”) by reduction (e.g hydrogenation in the presence of a suitable
catalyst (e.g. palladium on carbon)) by means known in the art). Alternatively a catechol
derivative of formula F can be coupled with an appropriate amine in a suitable inert
solvent (e.g. DMF, methylene chloride, pyridine or THF) in the presence of a base (e.g.
triethyl amine). Either the corresponding acid chlorides (X=CO, Z=Cl) respectively the
corresponding sulfonyl chlorides (X=50,, Z=Cl) or the corresponding carboxylic acids
(X=CO, Z=OH) after activation with an appropriate coupling agent (e.g.
carbonyldiimidazole) are used for the preparation of catechols of formula A by methods
known in the art. Compounds of formula (A) wherein X is -CH;— can be obtained by
reduction of a corresponding compound of formula (A) wherein X is -CO- by means

known in the art.



salt (e.g. Cu') by nethods known in the art (see e.g.

. Shibuya, E. Katoh, Y. Gama, A. 5 G shi, Y. Taguchi
w@nw4/013178uchi ya, Heterocycles, 43 (1996) 851)PCT/EP2003/007890

Compounds of formula (1) wheygein X is -CH2- can al so

be obtai ned by reduction of a correspondi ng conpound

of formula (1) wherein Xis -CO by neans known in the

art. Schene 22 OF R HR2---~-- F RLR A~C F C

R RRDE BRL--H+ CCl4 RlL R2 10 for R = R2 The

bi Schebedi t ut ed di chl oronet hane derivatives of fornula

B can be easily prepared by nethods known in the art

fromthe cg_.{respondl ng ketone by reaction w thsst hi onyl

chloride in the presence of DMF or anot her

N fR) . , ealtion with PRosPh X\N/R
pent hl @ at el e'vat"@l tenperature (g/9. le
Wi t R® oD Wt 07t he 15 ;Bresence of a st &bl e Rt

(e.g. phosplaorus oxide chloride), by electroplglic
aromatic Substitution & the trifluoronethyl
derivative E wth a benzene derivative of formula D in
the presgnce of a Lewis acid (e.g. alum niumj
trichloride) in an inert solvent (e.g. 1,2-
dlchloroethane) (e.

Vabemprendsof feyraale g} can—b@tcpléﬁggt . na%&%{pioprga?e %IEl:glf in a suitable

3 13 fab
lné%?(%S%ﬁtft\g/g DM@Xn&%lgfg%dggi?&D ﬁ'ﬁdﬁe bt $Hﬁ3§’irflﬁi @Mence of a base

ch
(eqnirismAeTing 4o i bsmadinsgiont PrmBD: Boey berwEddips acd
h?dﬁde% @Stld lzt@) rédb&hil & fﬂf%?@é}ﬁ)d&ﬁg dfohylehldfdes (X—SOz, Z=Cl)

ornula B By el ectrophl bst .t ution,of

ic aro
onshpg@mesPaBAingarRaxylir 1gidst( &-ﬁ&»%@éh@ﬁﬁéﬁ%"%@nﬂﬂ@ an abpropriate
co‘ﬁg Eﬁ% 5%%t 23 é %a%yfdlﬁiﬁﬁgzoq a8k ust €@rdhe !pfbpaﬁfﬂlohﬂﬁbénzodmxoles of

dlchloroethane) (see e.g. J.
fomlehr(a)bsane theprt. Res. 28 (1950) 56). V\D

2004/ 013120 PCT/ EP2003/ 007890

Scheme 5:
3 R3 6 3 5
R : R II%
RS<° NH, 4+ v—r° R1><° NH py—r® RS<° N ge
2 2 d 2
R O R K R* O R’ K R O R’
R4
J la b

Benzodioxoles of formula (I)in which X is a single bond may also be prepared
according to Scheme 5 above by coupling an aniline of formula J with a compound of
formula K in a suitable inert solvent (e.g. DMF, methylene chloride, pyridine or THF) in
the presence of a base (e.g. triethyl amine) to yield benzodioxoles of formula (Ia).
Benzodioxoles of formula (Ia) may then be further coupled with a compound of formula
K in a suitable inert solvent (e.g. DMF, methylene chloride, pyridine or THF) in the
presence of a base (e.g. triethyl amine) to yield benzodioxoles of formula (Ib). Compounds
of formulae K and K’ may be either the corresponding acid chlorides, respectively the
corresponding sulfonyl chlorides, respectively the corresponding carbamoyl chlorides,
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-35- Schene 3: RBRB R3 O# R XRHO X, ,RHO\ X O1

IR6E ~+ HNH RHO/ RRR6 444 AlaF RI \ I p
wokdsiI2d / R7 R6 4 A Catechols of fornul aP@I/ERIV0BEN7890

easily prepared fromthe cocsgsponding 5

di phenyl met hyl ene protected ketals of formula (la) by
re%@&%@ﬂ& c¥¥irlsBoAtind Gl fhrk A Bhloritiéd drl tHOEGraespbhding Carbbpxylic acids

sSuitable |ne{M|t’ %ol vent, ge.. . met hyl ene chl.ori de Qr
of By and RO aHBREIVely HfEr AR GREIOD Witk 4 SR VPG F oM (R
catbonyldgnidest)ce of a suitable reducing agent (e.g.

triethylsilane), neat or with a suitable inert solvent

( e The inRinkiph énehetlrtlates thedompAivnes nafarmela/(]) asdefaed ebeve, when

of formyla A.,can be easil repared froma
m%&%f?‘é‘é%aﬁﬂ?q{ﬂmﬁitg 2BEIEY2S é?lg’?ee c aDé)&fe'l o catechol of

formula (A") by reduction (e.g hydrogenation in the

pr Ssatc@nfouads of foablle (I)oasiapassess aeynynetpigiceatgés andame therefore

carb by . Kk ' h '
caeaquggﬂ%%stm_\g/ é?nema;)g% ]:lgg %\é\? stlfegero#a) g?%%%r%.%}%q{gg%gioégh% iﬁﬁo relates
to @Bm@B’@fE)dl\;)ghl sﬁbftaxﬂiﬁ]ll y@ufa;]i?mggﬁ foainl a& onper morg adypunetric centres as
e.Jg.. , . ene chlo i i '
el Saiseien R BRGSO E (e Sihsdtherl By HeBrogibed by
as}t&ﬁg{eﬁl%@?gd}eg'@, foe gz@nﬁpﬂﬂ mlrihgidﬁfa(l Xﬁa@e_dmezl or misbpecmay be yesolved
) ndi ng su , = =
by(ﬁonyeﬂg; glga-%gﬁ &8n gﬂeg}a%c?%%%}}yg( cié.rgolrrﬁ 385%@(%% ? ;cé;éil storbent

or2dda@k), o€ héevdflaireddlvihg dgeatt appropriate coupling agent
(e.g. carbonyldiimdazole) are used for the

oA b el 0 6 A o sl P oy i, 1R s gention

mbpbe &draticsiut fienaviohaigneupsity proddeiddrivetivesfwlich are capable of
correspondi ng co und of formula (A wherein Xis
conges e e RLane T Ret e
As described above, the compounds of formula (I) or pharmaceutically acceptable

salts thereof can be used as medicaments for the treatment and/or prophylaxis of diseases

which are associated with the modulation of the CB1 receptors.

The invention therefore also relates to pharmaceutical compositions comprising a

compound as defined above and a pharmaceutically acceptable carrier and/or adjuvant.

Further, the invention relates to compounds as defined above for use as therapeutic
active substances, particularly as therapeutic active substances for the treatment and/or

prophylaxis of diseases which are associated with the modulation of CB1 receptors.

In another embodiment, the invention relates to a method for the treatment and/or
prophylaxis of diseases which are associated with the modulation of CB1 receptors, which
method comprises administering a compound as defined above to a human being or
animal. -

The invention further relates to the use of compounds as defined above for the
treatment and/or prophylaxis of diseases which are associated with the modulation of CB1

receptors.
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WD 2004/ 013120 PCT/ EP2003/ 007890 -36- Schene 4: R3 R3

RLOI " XZHNRS R 0Ol XXN6RS RO/ RRERR p/ R
wWoRxRa/012H R G | Conpounds of fornula G can beCT/BPII0EE7890

Wi th an appropriate amne inzg.suitable 5 inert

solvent (e.g. DWMF, nethylene chloride, pyridine or

THE') adc{ita&g &he {ﬁﬁﬂﬂ&?reﬁteﬁok%ﬁ§ fise dfRofhp ohhﬂﬁishiéﬁné’cﬂwtﬁ): for the
to yle enzodi oxol es of forrrua(l) g
preperationss mendigmentsfor the tratment andlexpropk gﬁ’? dlseases which are

ass%ﬁﬁt%g%ﬂ%ﬁl \fslcgcnﬁatfb‘i’lrJfﬁl%géﬂigrssw&%é’dmaﬁﬁ@xﬂéf tdiBrise a

or the corresponding carboxylic acids
compe0®l agdafigpd abewer activation with an appropriate
coupling agent (e.g. carbonyldiimdazole) are used for

h ﬁhﬂgg"&ﬁ{té&' Qe e?érﬁgﬁﬁlz‘g@eﬁ’&@ hﬁ@a@ﬂ_‘ed with hedutich 64 GBbY

s known in the arf. Scheme, 5:
receptops’ Mpganydieasgawhichy cay be geatpd al(;)d./lqr_Qr<=.ye1\1(teqi£(5 m@@gﬁa@on@é CB1
rec t%r§< Fén 8; sgé e&nc&%lpgss#blﬁ 48 nbeliMRed td phRhic dlsorders, especially

nzo |oxo [)in which is.as
anmmnd@px@m@s ey RSYERQSEP> 1@1@@@5@%@@»@% ﬁ%bﬁga@e abuse
dls%p&\f?m*agld%?é‘mdsg EUI?SZCMC%?CQ efopéxafr@"l@'ﬂirélhé abMsé Bndlor dependence

conpoun a suitable inert_ solvent
of gubstpncen/includinggirehnd depansenegiandicpineepgrdendmneprppathies,

migraine, stress, epilepsy, dyskinesias, Parkinson's disease, amnesia, memory and cognitive
disorders, senile dementia, Alzheimer's disease, eating disorders, obesity, diabetes type II
or non insulin dependent diabetes (NIDD), gastrointestinal diseases, vomiting, diarrhea,
urinary disorders, cardiovascular disorders, infertility disorders, inflammations, infections,
cancer, demyelinisation related disorders, neuroinflammation, in particular in
atherosclerosis, or the Guillain-Barré syndrome, viral encephalitis, cerebral vascular

incidents and cranial trauma.

In a preferable aspect, the expression ‘diseases associated with modulation of CB1
receptors’ relates to eating disorders, obesity, diabetes type II or non insulin dependent
diabetes (NIDD), neuroinflammation, diarrhea, abuse and/or dependence of a substances,
including alcohol dependency and nicotine dependency. In a more preferable aspect, the
said term related to eating disorders, obesity, diabetes type II or non insulin dependent
diabetes (NIDD), abuse and/or dependence of a substances, including alcohol dependency
and nicotine dependency, with obesity being especially preferred.

It is a further preferred object to provide a method of treatment or prevention of
Type II diabetes (non-insulin dependent diabetes mellitus (NIDDM) in a human which
comprises administration of a therapeutically effective amount of a compound according
to formula (I) in combination or association with a therapeutically effective amount of a
lipase inhibitor, particularly, wherein the lipase inhibitor is orlistat. Also an object of the
invention is the method as described above for the simultaneous, separate or sequential
administration of a compound according to formula (I) and a lipase inhibitor, particularly
tetrahydrolipstatin.

It is a further preferred object to provide a method for the treatment or prevention

of obesity and obesity related disorders which comprises administration of a
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the presence of a base (e.g. triethyl amne) to yield
benzodi oxol es of forrmula (la). Benzodi oxol es of
wo eoomolA2( | a) may t hen be further coupled w t hPEI/EP2003/007890
compound of formula K in asguitable inert solvent
(e.g. DWF, nethylene chloride, pyridine or THF) in the
thedSp R BB Erechie AOBRDT ﬁQoﬁlFotlﬁd @&daydm@m f@emuIaQI)/me:lodiblnatlon

benzodi oxgl es_of for u of f
or REsaRgaRe WA eRePEHALY REEES FBOBUI AT deey o e HeBfinent of
obemygr:egﬁﬁ d{sgiiéﬁsc‘sf)ltﬂﬁ:wgéttﬁh& thepgivegRonel raljefsSuifableydther drugs
pectively e correspongl n
inlfpRdee holimesbio B excss s Epasoar 86?13963 SQ%CM serotonin

reﬁ ehibiRky (SSRE). eeﬁibﬁmﬁgi b 8kssHAt ALY theGbbo¢ agtats iy be
e correspondln oxyli¢ acids, of R5 and RG,

enﬁ@@Bé%tqg\ﬁéﬂ’%Iateaﬁeﬂ‘éﬁm 1% i} TBPEARS FﬁmHHS%‘BPoprl ate
coupling agent (e.g. carbonyldiimdazole). The

| NVRBfehI lipksé iﬁaiblfo@hﬁbﬁgh;wol@wmﬁunds of formula (1)
as defined "above, when manuf actured according to a

praocess, as def.ined a ove nds of fo
(| oable SOQiSEUC ARy AT I coRumEs B W SBPPHed iy gresent
inGaRRAliBcl0fe, Bt Sleindlinited®s, antihafx tiieplRttloed) aﬁﬁpi‘ﬁ:tamme,
form The invention th al so reIg% C P
beg R AR LG P € TS r e S B S S OB orer it
cyBeYdRle! d&fGAREdTRiDe &fextfé@ﬂnbhét&nﬂih@; Hidttlﬁ/$pr0Pfd>@L d@h&gethomdme,
racem ¢, m xtur t here Such isaoners

Nﬁ:§h gngge};ﬁg}g%e, ﬁgbgty%a]:ﬁe%ngurafr%lpe SUSEL fi rﬂgorgﬁ%fu%rorex,

fldrner e flirfi lméﬂﬁyli&ﬁétﬁﬁﬁleﬂﬁyarﬁ&tdrﬁﬁ@ llephadeyoperane, mazindol,
Convent|0na nmet hods, chronmat o

g AR e SRR PR B BB Ol Aifores
pHLdHS&rincAph&stiz g, f;lﬂa@x@érmmé p%ﬁ)}lptb?alﬁﬂﬂhﬁm picBékex and
that t he co ounds .of_ gener inthrs

sibyitaspineand B‘é’uﬁéﬁqy\?&?qpég’&e %i‘?tsg}tjfﬁ ional groups to
provi de derivatives which are capable of 15 conversion

bacifobtprefReabiadrdnéctic ap@nsing sibutraimine arbplitasaniied
above, the conpounds of forrrul a (1) or

ph cal | accepta er eof an

P b Ealefe stroforinge s REREC B Aoy BT YHEE
c&hﬁﬁﬂﬂ&ﬁ tha'piesdht &iventiss aadindeefluoietihe, fhieoxmaink giararetiod and

t CB 1 receptors... The ent refore al so
SeFtéﬁﬁg’cee%nq Bhaﬁﬂgi:‘?’r’é@%q}’t arCE%Rtgl\é %gg?rf‘gﬁs conprising a

20 conpound as defi ned above and a pharmaceutically

ac cppmahiteativardfiadditianal/tdologidpliactivities offthe tdrepourtdsef the present
1n|brgr\ét?ogtgrlng£g% g%gh}e? Ehe% i r{%%qxq g5 1 ex 91%&' N4y %%Vﬁsagr? that are well
known in the art. For example, to demonstrate the efficacy of a pharmaceutical agent for
the treatment of obesity-related disorders such as diabetes, Syndrome X, or atherosclerotic
disease and related disorders such as hypertriglyceridemia and hypercholesteremia, the

following assays may be used.
Method for Measuring Blood Glucose Levels

db/db mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by
either eye or tail vein) and grouped according to equivalent mean blood glucose levels.
They are dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the test
compound once daily for 7 to 14 days. At this point, the animals are bled again by eye or

tail vein and blood glucose levels are determined.



10

15

20

25

30

active substances, particularly as therapeutic active
substances for the treatnent and/or prophylaxis of

waele@easaso whi ch are associ ated with the nodul apCDREPIN3/007890
CB 1 receptors. In another empadi ment, the invention
relates to a method for the treatnment and/or 25

pr obmbaxérMedsufthg GamBreMld Céveltf € associ ated with the
nodul ation of CB 1 receptors, V\,hi ch method conpri ses

adni ni ster a,conmpound .as ned a
PP s HiSCATHaE G LORPRGEn G i roely g et o7
elﬂ'l§19enyor €AIRAY lrh‘i'ﬁ g@(Su;?ﬁgdc&ﬁﬁl@%m ufvﬁl@nﬁ ﬂnean $eremttriglyteride levels.
ro axis o eases are te
lemarr: - daved piptlia sa5Ae aimaée&tlfc@@ Bl yghia) <t the est
o%%%@n@%%@g@a@%f ﬁPozﬂp&{yQ Oﬂ%gﬁl1maﬁ&rd ﬂheﬁl Btéldtalg@ilﬁ bytdyeor tail vein,

vention relates toldgﬁe use, of conpounds as defi ned
angsevran fréglyqeride leyelaaredeterBdngk nedi caments for the

treatment and/or prophyl axis of di seases which are

as 9@eihdl st MieddirinBeIDDAtHoMstews] KfveleBL recept ors. Such
medi caments conpri'se a conpound as defined above.

5
In this conte e Iess Se €S ass
w tho ASaaE plne FIds cholen ERb e SAERAL e e Bldaud rouped
with e@hvaém R@ntpl ﬁﬂia&qD@Eﬂ{owste%IQM%m (=3 mycemwany dosedafnce daily

itk AR OF tst°c[9§mm§ Yo i ey e SR ths BB gy, Plasms

is @Ry RUYo DL @RS erslsychosi s, schi zophr eni a,
depression substance abuse disorders including abuse

sychotrop f or e abuse and/,or
i Eehons e GRS Be i af b B gR o (e present
md&&ﬁﬁgmu@ﬁdgm ¢iobhanaydepebeasdy, neuropat hi es,
m grai ne, stress, epilepsy, dyskinesias, Parklnson S

g R

dlsorders, obesity, diabetes type Il or non insulin
depERBlokrigWatee Mse (Nodbhely gasd tooissssemsk }eau}ning smbspatial memory

O e AL P P L5l geaE v o,
1994 geatthie la§say, hbimanarrplacdéd ity &wiatdr pad] W:]mch Bl dihdeld into quadrants.
Ik TR TR T AT ——
1s%ﬁp@1t)é31&bllédaﬁe the dfdlen @llatfcﬁﬁmuitHh a pradaatdmhed amdr Prosing anumber
o AT S AP ARGt o PGB ESA B om et
The animal receives multiple trials in this task. Total distance traveled, number of trials to
locate platform, latency to find platform, and the swimming path is recorded for each
animal. The animal’s learning ability is measured by the length of time or number of trials
required to find the hidden platform. Memory deficit or improvement is determined by
the number of trials or the latency to find the platform at predetermined delay time after
acquisition. Leaning and memory may be measured by the number of times that the

animal crosses the quadrant where the platform was located during the acquisition phase.
Method for Testing Drug Dependence

Self-administration in animals is a predictor of a compound’s abuse potential in humans.
Modifications to this procedure may also be used to identify compounds that prevent or

block the reinforcing properties of drugs that have abuse potential. A compound that
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receptors' relates to eating disorders, obesity,
di abetes type Il or non insulin dependent 20 di abetes
w@ dobD)3120eur oi nf | amat i on, di arrhea, abuse anPCDEP2003/007890
dependence of a substances,.-4;ji-ncl udi ng al coho
dependency and nicotine dependency. In a nore

extily ‘GSEI’?%%?A s%lf?a?l&ﬁﬁ{straﬁbﬁ of 8 @t} th&y prevat dhadrogs eatsk ngits
sor

depéeé@‘i@l-zhgn algi egg]le: c}(qm%%aco(lit&éggzléﬁég (.}I()H%rbp éw%:eg ellal, 3 fExp
i Cgét?l;%%ﬁﬁgl?ﬁol BRebLE] mma]lﬁ ahalk-adepaseaheytestantmals are placed

STt e RS home o

in tbc ep@amefdﬁarr@srswntaénlagﬂ)m
actlllg' fégér%roau&? %H Ak 8bn (oF BRLEFRRY teStcoRipauaaor ardrag kndrpe be self-

tes (non-insulin dep enden& dlabetgi mel | i,t
§

adriisDBRY. Rresses crmfﬂmpqnamv%kver dBpRP gt RITAT "r%“r’ﬁ’%]ﬁaJ gynimals
are Qhérh&%\ﬁpdeﬂ)t defta hﬁin{%{efr %Gﬁigﬁﬁncﬁ’ vePh sé pefiofolitithe by having

accor or mul a nc on, or
drgssomss émnmgwea\ﬁhtdhﬂsaseﬁﬂ@m dleminadan W%@é@ﬁ’ﬂﬂé ousrdightsigpels the
be%amhlhg B?&r & sbddfih H%e a%%ﬂl%f@lié dompéieidedrig! Wheh itipasession

'S or | so an object of the fth

endspiherboiesight isthenedeith Soi el 8 A5 PBEIPROYE Yk STREPress of the

actﬁflfe et IR0 ye%gr gﬁ:@ﬁﬁ%ﬁ&Mor%@ﬂb’&ﬁtehﬁbhs}ﬁd!ﬂle In&hib%f bf:pfresses to
a conpoun ccor to fornmul a nd

Prodmhe bidtug ipfystontis mﬁr%ﬁwg Afteptpbly ;%IPBP%@ W& ﬁ? sipstrgtion is

ob'iai" etdhﬁ ffé&fo%g@cgne% touﬁ&’ oR ‘ﬂ%’dr@g r&n@‘té@'ﬂelfa@forhf@ be

or preventio obesi ty, and obesi. t
evahedted dcinginistration of Wi s@ﬁorccbm poyd DA Ha S DFAnsither

po%ep}ét%oé&g%&%ﬁ Arbp 4[@3 o2 0308 B IR setf3Rirhinathapay belkaidry

5 VeEATBunt a compound accordlng to fornul a
(1) in conbination or assaociation
t haha ﬁélsmn@testy “@f? otird QTS WO AETER the iy gf the

Fﬁ% obesity or eating disorders so that
Co%%%e%%e glve effective relief. Suitable other
dr ugs include but are n lLimted_.to an ecI
2B s S SO DI P Ui SR 407 CFAREE PGSR | regeptors was
de{e?fﬁﬁ)ﬁeﬂlﬁ& g}ﬁérﬁbfaﬁ@ $répasaiions oM ahbeRmickidney (HEK) cells in

b be
wlgéz'g}gégglxang@qg@ﬁ CBiL ?@ﬁ%\ég}r %g}?%%ﬁgga gra ﬁ?et%# B?B%f}? ér%gﬂlkl Forest
V1§£s%§7§téxﬁq}1 CohjuRaSsh Withi[ Bii-aIp- 5§940%ts radiyl z{mldl A&éﬂhlcmbatmn ofa

eanrectlc agents of y rh% éhh%

frasbypoepsecotellmnembrans erparatiopatith B [ @ ot

ad'%ﬁ{ d &% gguh@s ofafﬂ'é Weﬁﬁ@n, Eﬁlﬂﬁfd’ﬂ @baiundaﬁﬁlfm“e&g'ar&bwas
Pen tam ne, phenter clo

be
pecfogm@d bx ﬁltnqﬁwpmypyég(lassgb@;rﬁl'@lr%ﬁ oacte/yaq &Ba ﬂtﬁrewas measured by
hiﬁ%% gﬁqbaghngextroanphetan1ne di et hyl pr opi on,

enet OX|d|ne

The affinity of the compounds of the invention for cannabinoid CB2 receptors was
determined using membrane preparations of human embryonic kidney (HEK) cells in
which the human cannabis CB2 receptor is transiently transfected using the Semliki Forest
virus system in conjunction with [3H]-CP-55,940 as radioligand. After incubation of a
freshly prepared cell membrane preparation with the [3H]-ligand, with or without
addition of compounds of the invention, separation of bound of bound and free ligand
was performed by filtration over glassfiber filters. Radioactivity on the filter was measured

by liquid scintillation counting.
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activities o npounds of the present |nvent|o
sKohn-

Tecqpipr SROTATE (¥ IGPS%%Q w@)xﬁmﬂﬁm Pocaretispiugts thefog
indtlc¥Pa ﬁﬁﬁ}'ﬁmy}ﬁ{cmpmv‘@wnceﬂft?ﬁ% déibeﬁ&@ut@ﬁatnnef: Orthis CB1 receptor

exanpl e, to denonstrate the efficacCy
mediesedrmsereamse earl beapdegonissd by (GRd rpge@éqr,?@ﬁqgogfsts such as the
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U i Bk e rﬁéiﬁﬂ%%n&i%%ﬁg éesgﬁf)gcpmr@@@né ehilavidoE ®harmacol.
rom Jackson Labor atories Har bor, ME)_ are bl ed

34((5%;38) é(i)—’rﬁb?r Tag sompoundy ofithe nl)eseamm‘gerla%@a ﬂéﬁé}‘cbbaamgﬂkﬁﬁalb’
ac%g re %%goﬁsﬁ Qdd QLIHGRE Sorl tRY €1B3 recePbor MABY affihRes below ICso
ora y gavage in a pharmaceutically
= apMepteﬁrhlﬂy\xemm @00 mMt Fheyhexhitesat lestp bl fdd edletivitaagajmst the
or to 14 days. At this point, the aninmals are bl ed
C S‘Feﬁ By eye or tail vein and blood glucose |evels
are determ ned. WO 2004/013120 PCT/ EP2003/ 007890 -40

Met hod for ' f edri a|s hApoAl nice
( obt ai ned f%%?&gggﬁt%% 3&?%@%&9 Har bor, ME)
are bled (by eithengeye or ta|I M) fnd grouped
accordi ng tp_equivalent nean Qprn f gl yce“ de
| evel s. They are dased orallly (<byug@va eina
phar maceut i galHy—aceeptable—vehiete)—wth the test 5
conmpound onge dallylﬂor 7.t0 |14 dayM The animals are
t hen bl ed agatrn—by—eyeor—tait—verm,—and serum
triglyceride | evel sare deter|nm meduM

4 <2uM

20 <2puM

22 <2uM

75 <2pM

108 <2uM

164 <2uM

234 <2uM

271 <2uM
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Met hod for Measuring HDL-Chol esterol Levels To
determ ne plasma HDL-chol esterol |evels, hApoAl mce
w@e®@4bilaeb and grouped w th equival ent nmean plBSIEP2003/007890
HDL- chol esterol levels. The-mce are orally dosed once
daily 1o wth vehicle or test conmpound for 7 to 14
dagect 81 ABY heeptradtdponistnvesst hgomistpni@y 55 Phadmbuced s
anal yzed for HF)L, cholesterol. In addition, to
Hypethemaiaia NMBABUCE t i vities of the conpounds of the
present invention, the followng in vivo assays may
be used. Method for Testing Task Learning and Spati al
Nbﬁ@WaJQS The Morris Water Maze is routinely used to

asmfes NMRK hRarweRgusadis Pk i s@ﬁd}mﬁﬁﬂ I Yere( Jo@pRdsfrem Research

., Neurosci. Lett. 117: yris,
Conesliieg Gpmpney hHRAG) qﬁE@wst!]ifég‘ﬁ’)tzerﬁﬁd} h@%ﬂé&%}vng 30-31g were
useﬂrlhqﬁissst@c{)ﬁ Aﬁﬁlﬁgﬁtdteh{beﬁatﬁ\ﬁtlﬁﬁ ﬁ@@imd&ﬁ'y@b 218Cdindirdiatlve humldlty
guadrants. patformls dde in one‘gglpag b
55@@%@ da@shourn élghﬁndﬁ’é‘{ cyde j BRUHAInRd 1 G F08RS rigsts being
{cB&s 1 @ dntdlaal ffesdmrel Hmbn: .
peﬂé«?rg?& er%@;{gﬁ%ﬁ%—ﬁg%l ngsy a gurrbera 20 of traal ni ﬁg
trlals the animal learns the |ocation of the platform
pe fromthe pool. The animal receives
t| e trials in this task. Total dlstance avel ed, .
numdenea@uremqnéq wenednadeolzaawsenp%ﬁor%%? PEORTByMiGs Werpprought in
thib E@Jifc%ﬁ@rﬁ%ﬂd Hataﬁu&% oy Mea@@% 1'1<>°ur§ Berded ster os taxpenment

ani na ani nal learning ability is measur

Thenbad alvipyh fese acease tofoast skatsr. Harjeatls dogea Guris d*’%kised Rectal
boﬁ%‘ggnéggtd}k qﬂ@zﬁgf@n?etnft? Wie MRBRI Befh&int 0B rectal probe (RET2 of

ement 1s determ ned by 25 the nunber of

Physitertpd 4nt chigital tthermergeten éDml-a@IfSérrhﬁé%S P e rﬁ%ﬁ%’&r’ Chicago
U%le e aéxjog@ ﬂ%ﬁ&éﬁe@%ﬂt%@dn?ﬂ: cakR @38 and nenory miy

ured e nunber of tinmes that the . ani
or G body Nemperatiranes tHeRd RS it dRPREtPD kg Vehicle or
C UIreE ot !ﬁﬁa%ﬁfl#’[y iAb Ao Q%d?lhﬁsﬁ) oS Bl aftr i.g. Qﬁtp N hdXikigtration of

ence admnistration in anlrraIS|$F
ﬂnlsrcempouod, wispestivelpragtad bedn bumaRerpgre Wes sgcordrdnigneder to evaluate

an?@ J bf@lte'cgﬁ%ghﬂdﬁﬂélg TﬁfeQﬂ?f&Eﬁco IﬁJtQSP 5’.?9405(@@ th@/kg) was
ent S

| y co revent or OC
immesdietely @dmglnptqupdg rmir@‘gpngﬂsl'm s 3t gpn 1d"b @§1§11n1strat10n of CP

B B Bl 010112
self adm ni stration of a drug may prevent that drug's

%OJ%L a{r’(;rrgg oﬁ &%3‘19 %?% ?&ﬁﬁs assessed foglthelr ability to

re@dpte feeding behaviour by recording food consumptlon in food depnved animals.

Rats were trained to have access to food for 2h per day and were food deprived for
22h. When they were trained under this schedule, the amount of food taken every day
during these 2h food intake session was consistent day after day.

To test the ability of compounds of formula (1) to decrease food intake, 8 animals
were used in a cross-over study. Rats were individually housed in Plexiglas boxes with a
grid on the floor and a paper was placed below the cage floor to collect any spillage. A food
dispenser (becher) filled with a pre-weighed amount of food was presented to them for 2h.
At the end of the food intake session, rats returned to their home cage. Each rat was

weighed before the start of the experiment and the amount of food consumed during this
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A in. Psychopharmacol . 8:312-25, 2000). In a

self-adm nistration test, animals are placed in the
woep@rami2echanbers contai ning both an active anBCT/EP2003/007890

i nactive | ever. Each responsetdon the 5 active |ever

produces an infusion of either the test conpound or a

21fifoed 11|ftﬁlé<¥\6bs§18n b&ﬁs s@bfded: afE?fhéi'l atieus dose?bé’iemmtpbuhﬁwr vehicle was
|nact|v ave no. effec al so. rec
%‘? Fﬁy 140e ARIR g?fﬂ@d theg EQeF ‘? Seeston- R POSlqwe control
Rigﬂﬂﬂasym/smwg 16y Qs ﬁlcﬁlﬁtac(lj ﬁﬁ‘fl!hb Qﬂpéﬁmémt{t&n bsl)nohaunﬂms with repeated
rug access ch dai ses umn n of
meRETes hWRb Epecth ?gﬂé)g«eﬁ@m P&Sﬁlﬁ& testy ﬂ@gelbtegﬁﬁ???% Kl o' < 0.5
LR Sndelth@tavatsl ability of the conpound/ drug.
Wien the session io ends, the house light is turned

off. Initially, a drug infusion occurs wth every
Pr e/ (i moPe theaftility 6f doeMRund EPERTIMRLE(T) B &iS€dsebdr disorders may be

behavi or. has been establl hed, the number of, presses
dqreonqua@aslume apimpl | djseass mefleh that haye hesE dgpoTisd 5} %Eft ﬁﬁraéufe- The
g/egd' eS8t JurR AR iséat ltrQﬂielsSa) Rbu&idsest, sw%étefood intake in

fet of a second conpound .on .t he .dr -relnf rced
mgerna&ﬁ:FSoéBeihaWOBéal Rharny 98¢ O LATSA4: éﬁ sefpgpr Pt pifrese and ethanol

it8eaRdnke @%ngl%hlo 19479 li’ai‘ 803£9%);Q) 1ﬁék€as€d trh&tor 1&ivity and place
potenti ate, ‘ext’i ngui_sh, produce no § \%F 023000 151: 25
C@Ldmoraamm rags (BEE béé‘ﬁa’v?%r 135, PRé-3é1 PO %giaf@%‘i -
3d)e'fd§ ]g@ﬁtah@éhs%ﬁonh&opiééﬁfty IPOmER! (PrPHaR@. ERe Taet. |1996 P72f586-594);
onpounds of fornula (1). The aff|n|%¥é§&4b

e)c@ﬁr%lﬂﬂd@ opfiate pA-pdrpimistiagan fibpice{Seah? 0P

receptors was determ ned using menbrane preparations
of human enbryoni c kidney (HEK) cells in 20 which the

human cannabi s CB1 { si ent | ansf
usi he eerapapdsigfifo Wﬁé&g ‘{/FW EC‘P; ’s@‘ﬁ":?ﬂf?“ﬁ% rﬁcﬁ‘?%%i?)?f’?ts can be
uwdtars‘ rxﬁe'ﬁwamecﬁ?s', 232, 9fe ﬂﬁmﬁfﬂﬂih@hhﬂ@ﬂﬁcal f)ﬁép@fatidm@ tﬂ(’ﬁ&ht@ﬁi
fresh prepar ed ceL ggt ratlon Pﬂ Al
pmete[aé,rqf torvlpaéaﬁann%r%twnoI % R 5 Forgpample, petorally, e.g.

r?ﬂﬁ?&‘i‘ﬁ‘ g?ta‘étetst B@atb@ﬁéﬁf&s‘ @ﬁgee‘é eRad ?&hd @Bft @élatbz%kfh@sﬂébd solutions,
ree was perfornmed [kj}e\;rlltratlonoer
eg:ukscg*s.os éFSPfePFIP% sectalifeh bR PERp b SURRASiteyes, Ryrepigialy; e-g. in

R R 0 thjBdtionZeld tioay bgnﬁ@shdfﬁ 4ol BddsPOr opitaAlly,Re. inlthe form of

affinity of t he_canmpounds, of . the invenfion for

owimeatsi ¢rerms opoils: Ssdpdprrisifation Y@IERHEhed usi ng

menbr ane preparations of human enbryoni c ki dney (HEK)

cel ITfe pRoduthibs bf e HAARRuE A PedPatatidBd clitbe§featediit a manner

transjent]y_ transfected t.he i.ki
Whi¢ wﬂslvsfe@#ﬁr 50 BBNHPSTARTY @ﬁgw the a[rggﬁntnwn% g‘@ffé“%d
cﬁﬁgb%&mrmﬂﬁt(ﬁran'd}’&@éi pl‘i&i}nﬁﬁetﬁlcaﬂy hdceptably sgitseppticathlly in
menbr.ane aration w.t th
combigatingyyith a@e# ﬁqem%tfc BHFEH aéu Faﬁﬁlqtﬂgé%?%#
2 BRAERA AN R BRHAE: wikth REUPH, AeKltd i€ endrt, gdtdpeutically compatible

solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.

Suitable carrier materials are not only inorganic carrier materials, but also organic
carrier materials. Thus, for example, lactose, corn starch or derivatives thereof, talc, stearic
acid or its salts can be used as carrier materials for tablets, coated tablets, dragées and hard
gelatine capsules. Suitable carrier materials for soft gelatine capsules are, for example,
vegetable oils, waxes, fats and semi-solid and liquid polyols (depending on the nature of
the active ingredient no carriers might, however, be required in the case of soft gelatine

capsules). Suitable carrier materials for the production of solutions and syrups are, for
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was performed by filtration over glassfiber filters.

Radi oactivity on the filter was neasured by |iquid
wa@eioapidik@t i on counting. WO 2004/013120 PCT/EP2003/007890

PCT/ EP2003/ 007890 -42 The cagnabi noid CBl

antagonistic activity of conpounds of the invention

ex¥yaple, Weles polydig stodel invért omgur and del lde. Smtab@; @HRraadtedals for
i n. whi¢ch,human cannab n0|d

injestipresalationsaze Q5 ex%nﬁ) eég%ﬂgxﬁke C(?IE/)O S8 ycer aid vegeyable oils.

SulthBle RBG R mdi?rﬂils fol ﬁ&pposﬁ’&?ﬁes(al& 96y exgiﬁble, ndtueal ot Abtdened oils,
expr.essi pn o a t

WA AP SRl of DYRREPPBBIo G GhE ‘ReTel Bygopicel
r&Sukadiis drEBterriagl sbial-byrehdRUNd sPhthetib dlybeideS Birogenated oils,

i T TR T e

ccheesadr-ahadescycl i ¢ AMP. Concomitant activation of CBl
receptors by CB1 receptor agonists (e.g. CP-55,940 or

R
RS IR TIER TN LR Y

niﬁ@ﬁﬁ agetid, ?flaﬁﬁik 1hﬁﬁ6ﬁh§ﬁ entd) sﬂﬁd‘bﬁ#&iﬁng@h@@nﬁmmmsh& buffer
ant ag onliﬁglF Cﬁl rece%dgr ant a onlsa ? as

s S P e ARG A0 A BT PR it

conbifleioW a8 PhavpeRbhieal adhfantd.t y for the CBL receptor,
determined with the experinmental conditions descri bed

in Devane et.al. M. Pharmacol. 34 (1988) 605-613.

The conpounds of the present invention or their

phar maceutically 15 acceptable salts are antagonists
andriged®egd ofthé eompdendsBf Iornﬁﬂzeﬁb oan vdry Withirf witietlizsits depending

orepsidbepseo beggaroleds pReGr Bhd Boladivile] abiforlif pf Bitent and the
mQEQOf £Lepidratiofdndoviil dofabulse Alvepfiteed 165He [odivid @9 requdeiments in
eaﬂf}? pgrtchar case<lgor adu?c pat1en|\{|s aﬁalfy M)sage of aboM 1 %o 1060%11'% especially
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and the
precise pharmacokinetic profile the compound could be administered with one or several

daily dosage units, e.g. in 1 to 3 dosage units.

The pharmaceutical preparations conveniently contain about 1-500 mg, preferably

1-100 mg, of a compound of formula (I).

The following Examples serve to illustrate the present invention in more detail. They

are, however, not intended to limit its scope in any manner.



75 < 2M 108 < 2M 164 < 2M 234 < 2M 271 < 2 MWD
2004/ 013120 PCT/ EP2003/ 007890 -43 Effect of CB 1
WO e@ep13r0 ant agoni st/ i nverse agoni st on CP PCT/EP2003/007890

55, 940-i nduced Hypotherm a.igg-NVRI mce Animals 5

Mal e NVRI mce were used in this study and were

obtai ned from Research Copgmigleng Conpany Ltd (RCO)

of Fiillinsdorf (Switzerland). Mce, weighing 30-31g

were wused in this study. Anbient tenperature is

M8 RRh&SS bp&tﬁnﬁtgf@}@]ﬁo@r@rdﬁdpatmvedm)mty tymelfibg 661, a4. =

saipedy BHSQ Pl TN e SR R Rl Ceep e HEtroscopy,

ELpClas &-(Adivesthylemirtoppopyd)-2Y -ethylat oatinei h‘ﬂiiobhlbtlﬂﬁbﬁp@ high
easu wer e made between 12: 00 am

peg@ég%?ﬁ(}%&ﬁh md{o%%ﬂygrought in this environnent

and habituated for at |ea L%H‘I& ours before the start

of the experinment. They ?éxa vvgys free access to

food and water. For each dose, 8 mce were

Rect Arepamatipnigf -EGhirdinhenylebsngablus] ér?éfﬁksmélfwf)ew?fd@&e

by nmean of a rectal probe (RET2 of Physitenp) and

digital thernoneter (Digi-sense n8528:20 of Cole

Farmer, Chicago USA he probeO s ihserted about

3.5 cmin each nous t ure was taken

15 m n before adm ni ' et her Vehicle or CB1
recept or antagoni st/ agohi st. 30 or 90 mn

after i.p. or p.o. jistration of 20 this
conpound, respectivelSg” rectal body tenperature was
recorded in order to evaluate any influence of the

Hﬂﬁ-ﬁ@l ;’1813?\7!5’%0 I’ﬁﬁ’@g%gfi F‘}ﬁ L‘Flﬂgrglaflé@é 9511?1’11%6 was dissolved

1n|1ﬂéth vRNENISTFe (1B edl). Peperidinaf1t3srml, 19.5 mtiol)rind tettgldisopropyl
amme 2.3 n?l5 (193?' 9 mm(%I X\rere added g’E Toom 1\:,\c!arr?pe?§cfa1re THEreactlorgI Wwas stirred at
room temperature overnight and washed twice with 1N aqueous HCI solution, twice with
1N aqueous NaOH solution and once with brine. The organic layer was dried over sodium
sulfate and filtered. The solvent was evaporated and the residue was purified by column
chromatography (4/1 hexane/ethyl acetate eluant). The product was suspended in diethyl
ether and filtered to yield a white crystalline solid (1.98 g, 52 %). m.p.: 163-164°C.

Preparation of 2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl chloride:

The sulfonyl chloride derivative was prepared according to literature procedures
(W09218490, EP544166).

Method A

Method A is a general method for the preparation of 2,2-diphenyl-

benzo[1,3]dioxole-5-sulfonamides starting from commercially available amines:

2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl chloride (93 mg, 0.25 mmol) was
dissolved in pyridine (1 ml). The appropriate amine (0.25 mmol) was added and the
reaction was heated to 60°C overnight. Water was added and solids respectively oils

separated. The aqueous phase was decanted and the residue was stirred with acetonitrile. A
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25 The in vivo activity of conpounds -of formula (1)

was assessed for their ability to regulate feeding
whedvawiaer by recording food consunption in foRCI/EP2003/007890

deprived animals. Rats were t4ained to have access to

food for 2h per day and were food deprived for 22h.
soMl @recipified)hechiwaifiReed\br @fd Whiled sdihedittle acetérdtrdertuyield after

of fo d taken every .da 30 during these 2h food

#k Bigh yaC YR Og¥f'si stent day after day. To test
the ablllty of compounds of formula (1) to decrease

THeORHowitoal@mpRs ¥t Preparedi@siag tsaftneml methodss- over
st udy. ts were individually housed in Plexiglas

boxes with a grid on the floor, and a paper was pl aced
bel ow t he cage floor to coﬁ&%@@ggny spillage. A food

di spenser (becher) filled with a pre-wei ghed anount of

f PRgavisionpIfes@rtistotshenkim-(252-dithen@tbeptolf [3édionole - sulfonyl)-
the food intake session, rats returned to their hone

cage. Each rat was wei gheBPFEF8Fe the start of the
experinment and the anount of food consumed during this

WO 2004/ 013120 Poj:;P2003/007890 -44 2h food intake

Sessi on was recor, Ei t herVYyafi ous doses of test

conpound or vehic : A0 e ed orally 60 mn
before the 2h food.l .SI pA p-S|t|ve contro
Ri nonabant ( SR14 \ ncl ud experi ment.
/r1repeated nea s used
foll owed by a posthoc test Student hbunann-KeuIs. * P
< 0.05 5 conpared to Saline-treated rats. Furthernore

utig 4L@L&m&ﬂbpﬁ£ny¢}@?é@mﬂ§(49f2 ﬁlg;rom! mn{ol)) asian aghineakettlor

di Sorders nstrat di sease nodel s
cQIpRRuUIKLyeS eﬁe4 %&B—Eﬂs‘?@ (?2 & fz&e}?)at ure. The

follow ng are exanpl es of such animal di sease nodel s:
M) (ISEBel553.2 OMi+8f", m@e)eNMmcsmmMHakleMsm 4) par: fadel.56 (m, 10H), 7.41

TR S R0 3 08 2800 o8 R, 25550

(A98T). 132, 104-106); c) increased nntor activity and
piace conditioning in rats (Psychopharm 1998, 135,
324-332; Psychopharmacol 2Q00 1. 25- 30) ; d)
spont aneous | oconot or acti%ﬁ??géﬁ-nice (J. Pharm Exp.
Ther. 1996, 277, 586-594); e) reduction in opiate
Belphratidmionil s3adirethylrphenyle-4 Bcd-diphe®d-beasd | 3§®Qx<zle)-2§)§ulfonyl)—
15 The conpounds of fornulaléz%%and/or their
pharmaceutical ly acceptabl AYE can be used as
nmedi canents, e.g. in the formof pharmaceutica
preparations for :

Using 4-(2,3-dimethylphenyl)piperazine hydrochloride (56.7 mg, 0.25 mmol) as an amine,

the title compound was obtained as a white solid (8 mg, 6%).

MS (ISP): 527.2 (M+H", 100). NMR (300 MHz, DMSO-ds) ppm: 7.45-7.60 (m, 5H), 7.47-
7.55 (m, 5H), 7.46 (s, 1H), 7.38 (d, 1H), 7.31 (d, 1H), 7.01 (t, 1H), 6.89 (m, 2 H), 3.00-3.12
(m, 4H), 2.82-2.88 (m, 4H), 2.17 (s, 3H), 2.02 (s, 3H).
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parenteral or topical adm nistration. They can be
adm ni stered, for exanple, perorally, e.g. in the

w0 oooaoof12¢ abl et s, coated tabl ets, dragees, harRPCERP2003/007890
soft gel ati ne capsul es, sol utggans, 20 enul si ons or
suspensions, rectally, e.g. in the form of
suppositories, parenteral |Bganlet in the form of
i njection solutions or infusion solutions, or

t opi cal | . 0....n the form of. ,0int nts 4
Rphaeticy 8 1-kichlrp Athen il s - Saer A cpensald S g et sylfonyD-
of the pharmaceutical prepapatiings can be effected in
a manner which will be famliar to any person skilled
in the art by bringing the described 25 conpounds of
formula (1) and/ gf e|r phqgngpeutically accept abl e
salts, optionall SLO mrth ot her

t herapeutically valua e st iTto a gal eni cal
adm ni stration formd os Wi Q" ahl e, non-toxic,
inert, therapeut y conpati bl e ‘ or liquid
carrier materials—and, if desired, usuvuél “ci
pharmaceutical adjuvants. Suitable carrier naterials

are not only inorganic caryrier als bu q
Usingarig4- -dohlpeapher) pipgrazing p roqlﬂggl 9 Igg glmo ) as an amine,

thk @i% RSEipofid Wass&ﬁﬁi‘ﬁ@d Qra?ar Rl $smheepf, talc,

earlc acid or i1ts sal can be used as carrier

terials for tablets, coate a
VRIS S5 L0rE el 3805 TE0Re) Bpagas7) o 108D, 742
(sf o), 520ty setAldne 7 SaRaUires 7a6€d, 19), 3088108 @n, 8H).
Veget abl e ol I's, Wwaxes, fats and sem -solid and liquid

pol yol s (dependi ng on the pature_of the active
ingredient no carriers niggﬁﬁﬂﬂ%éever, be required in
the case of soft gelatine 35 capsules). Suitable
C Pr-dpaldtiomBirar (2-8i %\Bh@ﬁyliﬁéﬁzﬂﬂﬁqidmkdﬂ% -suflfosgl) 4t {4ofisoranphenyl)-
syrups are, for 2004/ 013120 PCT/ EP2003/ 007890 -45
exanpl e, water, polyols, sPUEFEEEE jnvert sugar and the
like. Suitable carrier naterials for injection
solutions are, fopr—sexanple, water, alcohols, polyols,
gl ycerol and veg e orls 0. S&ltable carrier
materials for supp N/qu exanpl e, natura

d

or hardened oils, : n -I|qU|d or
st% c rr|er s for topica
f yceri des, senr- ~- ic and

liquid polyols. S
5 preparations are
synthetic glycerides, hydrogenated oils, 'liquid
waxes, liquid paraffins, liquid fatty alcohols
U§fn§r40 (45AudtSp NSkl RAL ()45 9lrg, BV m&l)lay @ Senine, the title
ivatives. Usual stabilizers

reser ives, wetting
compowrvas srined agpehight Yel},‘&ﬁ%‘?l@t(éﬁéﬁg ?]nf%‘bovr ng agents,
flavour-inproving agents, salts for varying the
MSS(19DY: 61708 eS8 e100) UNMER (300 MHz, DMSO-ds) ppm: 7.51-7.56 (m, 4H), 7.45-

7.49 (m, 6H), 7.41 (s, 1H), 7.37 (d, 1H), 7.29 (d, 1H), 7.02 (t, 1H), 6.90-6.94 (m, 1H), 3.11
(m, 4H), 3.01 (m, 4H).
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10 substances, solubilizers, colorants and maski ng

agents and antioxidants cone into consideration as
w@besosaeut i cal adj uvants. The dosage of the ceapBP2Ud3007890

of formula (1) can vary wthiggwde limts depending

on the disease to be controlled, the age and the

i ndi vi dual condition of th@mgggé@nt and the 15 node

of adm nistration, and mAII, of course, be fitted to

the indivi uir Lh.each_parti gul se.

e aaPR Ol h-ArLEbe GRFFP b LS T SOt £ oo og el
ng, especially about 1 tq,@&ﬁﬁﬁg, cones into

consi deration. Depending on severity of the disease

and the precise pharnacoklnetlc profile the conpound
could be adm nistered wth Pr several dai ly

dosage units, e.g % gos units. 20 The
% :ﬁi;;gon eni ently contai n about

phar maceuti cal prepa

1-500 ng, preferagbky

formula (1). The ow ng Exanpl es §
illustrate the presént invention in They
are, however, not intended to [imt its scope in any

manner. . 25 MD 2004/ 0131 003/ 07890
U fiyip<hlorggheny ﬁa%ragﬁb%@?g ;?% 2SR ATERC L Qhe title
cogﬂwgﬂnﬁlvll'h@ obgied d¥aflightyéliint solig (Phit rig, 686p). aq ueous
= di met hyl sul f oxi de, NMR = nucl ear magnetic

MR A BN (ORMILE N30 45 g 48756 (ms 41D, 744

7.5 dn 0sH), 014l ds 1 FDPL.86 €d,hiHh7.29 (@eltH)oT 8y &) 61911 @, 1H), 6.82 (d,

11—?)?%07??51 ’%bes%%lzﬁﬁgp%sqﬁg] Ighar ation of 1

di oxol e-5-sul fonyl)-piperidine 0 .N~~ O/ I SO O
2, 2-di phenyl - benzo[ 1, 3] di okxdmeple7sul f onyl chl ori de
(3.36 g, 9 nmmol) was dissolved 10 in nethylene

ety PEERE SR > S HeE {5 aftr e iiiony TTRL AT

at roon1tenperature. The reaction was stirred at

o
O O]@S\S\: N
¢

Using morpholine (21.8 mg, 0.25 mmol) as an amine, the title compound was obtained as

a white solid (51.1 mg 48 %).

MS (ISP): 424.4 (M+H, 100). NMR (300 MHz, DMSO-ds) ppm: 7.52-7.57 (m, 4H), 7.46-
7.49 (m, 6H), 7.37 (s, 1H), 7.33 (d, 1H), 7.29 (d, 1H), 3.61 (m, 4H), 2.86 (m, 4H).
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room tenperature overnight and washed twice with IN
aqueous HCO solution, twice with |IN aqueous NaCH

wa@elwpiaeo and once with brine. The organi c | ayRCT/BR203/007890
15 chromat ography (4/1 hexapelpiéyl acetate eluant).
2 2-di phenyl -benzo [ 1, 3] dioxole-5-sulfonyl chloride:
EP544166). 20 Meth Veittad general nethod
2, phe enzo [ 1, 3]
ta I ng f m ercial ly
avai | abl e am nes:
UsRg Mﬁhl'ehﬁf)ﬁ)e?dﬂr[ée(él() 8.3 0[21331‘11}1010/&3 afndddge, andtifdenAfound was
MBqESRd 993 4M+HA, W0) 200K (303 M)z, POISGRL) PBAO GBII56 (1, AH), 7.44-
prepared using the general nethod A: Exanple 2 5
5-sul fonyl)- piperazine O OO0 SN~ I~ ON Occl
o >
O o) \S\TN
e
e

dried over sodium sulfate amgg filtered. The sol vent
was evaporated and the residue was purified by colum
The product was suspended 1 n diethyl ether and
fi Iteredto eI te al l.i ne i 98 .
| r%araqﬂnrpf y%ﬂg&g%%ep}é{&ﬁj&p{(@h— §1ﬁt%nl}fﬂ-4(-g)'henyl-8iperaz1ne
The sul fonyl chloride derivative was prepared
according to Ilter e pr océ?iuﬂes (W09218490,
Q&0
for the preparatio
di oxol e-5-sul fona
2, 2- D phenyl - benzo[ 1, 3] di oxol e-5-sul fonyl chloride (93
mg, 0.25 mmol) was dissolved in pyridine (1 m). The
reaction eat 6OC rnight. Water was added
obfaiged a3 léﬁ\ﬁryé YoYene }4/@8)7“6%4 “separated. The aqueous
phase was decanted and the residue was stirred with
Lid e
738t i) Ponfls BEtan D R G 3 e i PR 57 ¢
1H), ghNﬁganst(fﬁ[gd)Jct The foll owi ng exanpl es were
Preparation of
1- (4- chl or o- pheny! ) - 4- ( 2, 2ZXFBRERy| - benzo] 1, 3] di oxol e-
Usi n@répardtiahbhi-(helipenpl-pavaid]dickel: 2 sufpnyD)-parolidine
nmol ) as an amine, the title
Using pyrrolidine (17.8 mg, 0.25 mmol) as an amine, the title compound was obtained as a
white solid (67.8 mg, 67 %).

MS (ISP): 408.3 (M+H", 100). NMR (300 MHz, DMSO-ds) ppm: 7.53-7.57 (m, 4H), 7.43-
7.49 (m, 7H), 7.39 (d, 1H), 7.25(d, 1H), 3.12 (m, 4H), 1.64 (m, 4H).
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conpound was obtained as a white solid (27 ng, 20 9.

lo M5 (ISP): 533.2 (MtH+, 100). NWR (300 MHz, DMSO d6)
wW@po/0731200- 7. 56 (m 10H), 7.41 (s, 1H), 7.37 ¥dI/ERIdP3/007890

7.32 (d, 1H), 7.26 (d, 2H), -6320 (d, 2 H, 3.16-3.19

(m 4H), 2.98-3.02 (m 4H). Exanple 3 Preparation of

1- (2, 3-di net hyl - phenyl ) - 4tangledOphenyl - benzo [ 1, 3]

di oxol e-5-sul fonyl)- 15 piperazine O OO0 SN~ A) X

hen enazin hydr.ochl gri
isBerving Of b 25 ARBTRESa A HEREPIE STHoRT T OB ghenD-
was obtained as a white sqlipdafife gy, 6% . M5 (I SP):
527.2 (MtH+, 100). NWR (300 MHz, DMSO- d6) ppm
7.45-7.60 (m SFD 7.47- 20 7.55 (m 5H), 7.46 (s,
1H), 7.38 (d, 1 .31 (d,p1l), 7.01 (t, 1H), 6.89

(m 2 H), 3.00-%17 £m 5.2,82-2.88 (m 4H), 2.17
NY | 004W20
/28 | e ~iii'g!<x1of
O

o

(s, 3H), 2.02 (s,
PCT/ EP2003/ 00789
1- (2, 4-di chl oro- yl)-4-(2, 2-di phe benzo [ 1, 3]
di oxol e-5-sul fon piperazine 0..~> C 01 "ONO
' b"d 5 Using 4-(2,4-dichl orophenyl) pi perazine
i de
U O B Rb D R A SR bigF oy iy DS poppbifs en smine

the888 corMoul dSR)s otifided a{ dMhite salidQ)75.9NMR 58300 MHz,
DVBO d6) ppm  7.45-7.60 (m 10H), 7.42

MS (ISP): 529.3 (M+HT,100). NMR (300 MHz, DMSO-d¢) ppm: 7.52-7.56 (m, 4H), 7.44-
7.48 (m, 6H), 7.41 (s, 1H), 7.37 (d, 1H), 7.29 (d, 1H), 7.08 (t, 1H), 6.48 (d, 1H), 6.42 (s,
1H), 6.38 (d, 1H), 3.68 (s, 3H), 3.17 (m, 4H), 3.01 (m, 4H).

Example 11

Preparation of 1-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-(4-methoxy-phenyl)-

piperazine

O o) Osl
O O

Using 4-(4-methoxyphenyl)piperazine dihydrochloride (66.3 mg, 0.25 mmol) as an amine,
the title compound was obtained as a light brown solid (78.9 mg, 60 %).

MS (ISP): 529.2 (M+H", 100). NMR (300 MHz, DMSO-de) ppm: 7.52-7.57 (m, 4H), 7.45-
7.48 (m, 6H), 7.38 (s, 1H), 7.36 (d, 1H), 7.31 (d, 1H), 6.85 (d, 2H), 6.78 (d, 2H), 3.66 (s,
3H), 3.03 (m, 8H).



(s, 1H), 7.34-7.39 (m 4H), 7.31 (d, 1H), 7.16 (d,

1H), 3.00-3.08 (m 8H). Exanple 5 10 Preparation of
wa2¢o2/0831eb phenyl - benzo[ 1, 3] di oxol e- 5- sul f onyl ) PAF/EB20D3/007890

or o- phenyl )- piperazine 0 SN o I~ F Using

4- (4-fl uorophenyl)pi perazine (45.1 ng, 0.25 mmol) as

an amne, the title conpégapghlsevd® obtai ned as a |ight

yellow solid (66.4 ng 51 %9. 15 M5 (ISP): 517.2

e 1G04 ey S n i Then-

7.29 (d, 1H), 7.02 (t, 1Hpijpefazff®6.94 (m 1H), 3.11
(m 4H), 3.01 (m 4H) . WO 2004/013120

PCT/ EP2003/ 007890 -49 Exanple 6 Preparation of

1- (2, 2-di phenyl - be [ 1,3]lo ©

di oxol e-5-sul fony - (3- chl oi- nyl ) -~ pi perazi ne
O .00SINO/ = NGC 5g NP o

4- ( 3- chl or ophenyl ) ffifergz~Ne (4§J.\2/25 nol ) as
an amne, the tit onmpound was obt @ as a |light
yellow solid (91.4 , 68 9%9. M5 (ISP)>™™533.2

(MtH+, 100) . NWR (300 MHz, DMSO-d6) ppm 7.48-7.56 (m

4 L44- 7.48 (m. 6 741 (s, 7 .

s Oy Lt gt s 2 3o 3 o, i
cofbipbun® wa® obthinelids a lighP@llowsolidH)66.Bmgo5q ¥y 4H) . 10

Exanpl e 7 Preparation of 4- (2,2-diphenyl-benzo [ 1, 3]

METREH B3 RO, NMR B DM s b fh: 7.54-7.58 (m, 4H), 7.45-
7.49 (m, 6H), 7.41 (s, 1H), 7.38 (d, 1H), 7.31 (d, 1H), 6.85-6.94 (m, 4H), 3.70 (s, 3H), 3.01
(m, 8H).

10 Example 13

Preparation of 1-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4- (2-chloro-phenyl)-

piperazine

O 0 O"S%ﬂ l
oresRony

Using 4-(2-chlorophenyl)piperazine hydrochioride (58.3 mg, 0.25 mmol) as an amine, the
15 title compound was obtained as a light yellow solid (80.4 mg, 60 %).

MS (ISP): 533.2 (M+H?, 100). NMR (300 MHz, DMSO-ds) ppm: 7.54-7.58 (m, 4H), 7.45-
7.49 (m, 7H), 7.43 (s, 1H), 7.38 (d, 1H), 7.32 (d, 1H), 7.30 (t, 1H), 7.15 (d, 1H), 7.06 (t,
1H), 3.04 (m, 8H).



S i O/ 1 O OUsing norpholine (21.8 ng, 0.25 mmuol)

as an amne, the title conpound was obtained as a
wokioseiaed i d (51.1 ng 48 %9. 15 M5 (I SP): 424.EBCY/Eride3/007890

100). NWMR (300 MHz, DMBO d6)sppm 7.52-7.57 (m 4H),

7.46- 7.49 (m 6H), 7.37 (s, 1H), 7.33 (d, 1H), 7.29

(d, 1H), 3.61 (m 4H), 2.Benigk14H) . WO 2004/013120

PCT/ EP2003/ 007890 -50 Exanple 8 Preparation of

1- (2, 2-di phenyl - benz 1,3].: }

bt L b S i slesspiomi-4-(2 yorgeny)

O Usi ng 4-phenyl pi per azi ngigefd¥ife g, 0.25 nmol) as an

amne, the title conpound was 5 obtained as a |ight

yel l ow solid (78.7 ng, 63 %9. M5 (ISP): 499.3

( M+H+, 100) . NI\/R O 6) ppm 7.52-7.56 (m
4H), 7. 44- 748 H, 7.35 (d, 1H),
7.30 (d, 1H), 9 d 2H), 6.77 (t,
1H), 3.17 (m 4H) H 9 10
Preparation of

1- (2, 2- dlphenyl o[ 1, 3] di oxol e-5-suMfonyl)-pyrrolid
ine 0, 'DO US|ng pyrrolldlne(178rrg, 0. 25 nmol)

m ne,

5 Us%?g 4?—22 gap;qﬂ)pb Ff)gn%a oug/cﬁio %ga 2 oq a' ned 1%%, tBe title

10

15

c01(n ﬁhd%@bbtaﬂﬁ&a@@ﬁ@iﬂﬂow@bm%mgﬁm%y 53 7.57 (m
, 7.43- 15 7.49 (m 7H), 7.39 (d, 1H), 7.25(d, 1H),

M%@%ﬁ}ig%@iﬁi%ﬂgsg}gé) S ?‘%@o MIR, BRI U PE58: 7.54-7.57 (m, 4F), 7.45-

7.49 (m, 6H), 7.42 (s, 1H), 7.37 (d, 1H), 7.31 (d, 1H), 6.96-7.17 (m, 4H), 3.05 (m, 8H).

Example 15

Preparation of 2,2-diphenyl-benzo[1,3]dioxole-5-sulfonic acid phenethyl-amide

0.

~O
Ij“
H

Using phenylethylamine (30.3 mg, 0.25 mmol) as an amine, the title compound was
obtained as a white solid (46.0 mg, 40 %).

MS (ISP): 458.4 (M+H", 100), 475.3 (M+NH,", 45). NMR (300 MHz, DMSO-ds) ppm:
7.44-7.56 (m, 11H), 7.33-7.21 (m, 2H), 7.10-7.21 (m, 6H), 2.95 (q, 2H), 2.64 (t, 2H).
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Exanpl e 10 Preparation of 1-(2,2-di phenyl-benzo [ 1, 3]

di oxol e-5-sul fonyl ) -4-(3- net hoxy- phenyl ) - pi perazi ne
w@e200D0B18I N ON O :l1a O 5 Using PCT/EP2003/007890

4- ( 3- met hoxyphenyl ) pi per azi nesgdi hydr ochl ori de (66.3

ng, 0.25 nmmol) as an amne, the title conmpound was

obtai.ned as a white sol i dekdapR 180, 58 9. MS (I SP):

529.3 (I\/H—|+ 100). NWR (300 DVMSO- d6) ppm

egpraton o Hpenzpl b3l dierolpry-A- 1 %@them/h‘%ﬁmé G topfels-sutfony)-

1H), 6.42 (s, 1H), 6. 38 ($lperdtihe 3.68 (s, 3H), 3.17

(m 4H), 3.01 (m 4H). Egarrple 11 Preparation of

1- (2, 2-di phenyl - benzo [ 1 3]

di oxol e-5-sul f onyE)\ 4- (4- rrebhoesy phenyl ) - pi perazi ne

O .00 SIN I/ OdJsing

4- (4- met hoxypheny ' g\\/i/h\drochl oride (66.3

ng, 0.25 nmol) as=~a#l HHRE 1 ' oconpound was

obtained as a |i\ wn solid (78. ) 0 %. M

(1SP): 529.2 (M-H+” 100). NMR (300 7 VSO d6) ppm
7.52-7.57 (m 4H), 7.45- 7.48 (m 6H), 738(3 1H),

Uépg g (g %@%%e&xg%ep%gnﬁ%p%ma%g%;yé %ﬁ ;%1 (()&25 mmol) as an

arat/ EPZRe 360D 68A was Stainelxaabt@vil lid (46.6 mg, 42 %).

MS (ISP): 543.2 (M+H", 100). NMR (300 MHz, DMSO-de) ppm: 7.42-7.56 (m, 10H), 7.41
(s, 1H), 7.36 (d, 1H), 7.29 (d, 1H), 6.74 (d, 1H), 6.63 (s, 1H), 6.30 (d, 1H), 5.90 (s, 2H),
3.02 (m, 8H).

Example 17

Preparation of 4-benzyl-1-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-piperidine

O ) o_.S.%
g@r O

Using 4-benzylpiperidine (43.8 mg, 0.25 mmol) as an amine, the title compound was
obtained as a white solid (37.6 mg, 29 %).

MS (ISP): 512.3 (M+H", 100). NMR (300 MHz, DMSO-dg) ppm: 7.52-7.56 (m, 4H), 7.45-
7.48 (m, 6H), 7.08-7.32 (m, 8H), 3.58 (m, 2H), 2.45 (m, 2H), 2.19 (m, 2H), 1.58 (m, 3H),
1.15 (m, 1H).

Method B

Method B is a general method for the preparation of 2,2-diphenyl-benzo[1,3]dioxole-5-

sulfonamides starting from commercially available amines:

2,2-Diphenyl-benzo[1,3] dioxole-5-sulfonyl chloride (93 mg, 0.25 mmol) was dissolved in
pyridine (1 ml). The appropriate amine (0.25 mmol) was added and the reaction was
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Preparation of 1-(2,2-diphenyl-benzo[1, 3]

di oxol e-5-sul fonyl ) -4-(2- net hoxy- phenyl ) - pi perazi ne
wW®200000126N G 5 Usi ng 4-(2- net hoxyphenyl ) pi peP@wEPI®03/007890

(48.1 ng, 0.25 mmol ) as an aBpre, the title conpound

was obtained as a light yellow solid (66.3 ng, 50 % .
hedfed (d 8P ovaRfigh?. Wirtertyad 8ded ddiRolid0fRspdetivelDMBGegpted. The

aqﬁ% 1S pgasggvz{s di%caf&)@ né}_%i re(sl.jflllefﬁ)z stﬁl%ecggritg%g%b?i%ﬂ% Ji‘q)gglutlon was
obthir(édl, (vhich3tds, su@e@éd td plep&iabive fOerbadhpiplsechirdriat epaplot (gradient of
sk i 5%993%?@% Aifas Hirsliny ogild fachrsduct after

evibor&idh éf the SubhtGhd\dsiing. 4- (2- chl orophenyl) pi per azi ne
hydrochl ori de (58.3 ng, O. 25 mol ) as an am ne, the

st AP B el L
MHz, DVBO d6) ppm 7.54-7.58 (m 4H), 7.45- 7.49 (m
7H) 7 43 (s, 1H), 7.38 (@_a_rg;ﬂﬂ_7 32 (d, 1H), 7.30

7.15 (d, 1H), 7.06 (t, 1H), 3.04 (m 8H. WO

e

di oon e- 5-sul fonyl) - 4- ( 2-ibéquimainghenyl ) - pi per azi ne
O ODa ON 0 5 Using 4-(2-fluoroophenyl)piperazine
(45.1 ng, 0.25 mmol ) as an amine, the title conpound
was obt ai ned as a t yellog solid (92.8 ng 72 % .

If@@

Using 1,2,3,4-tetrahydro-isoquinoline (33.3 mg, 0.25 mmol) as an amine, the title

compound was obtained as a yellow solid (35 mg, 30 %).

MS (ISP): 470.3 (M+H?', 100). NMR (300 MHz, DMSO-ds) ppm: 7.40-7.54 (m, 12H), 7.24
(d, 1H), 7.05-7.13 (m, 4 H), 4.19 (s, 2H), 3.30 (t, 2H), 2.82 (m, 2H).

Example 19

Preparation of 2,2-diphenyl-benzo[1,3]dioxole-5-sulfonic acid benzyl-methyl-amide

O ] O-‘s'f;
e

Using N-methylbenzylamine (30.3 mg, 0.25 mmol) as an amine, the title compound was
obtained as a yellow solid (48.3 mg, 42 %).

MS (ISP): 458.4 (M+H*, 100). NMR (300 MHz, DMSO-ds) ppm: 7.43-7.58 (m, 12H),
7.27-7.33 (m, 6H), 4.13 (s, 2H), 2.53 (s, 3H).
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M5 (ISP): 517.2 (MrH+, 100). NWVR (300 MHz, DMSO- d6)

ppm 7.54-7.57 (m 4H), 7.45- 7.49 (m 6H), 7.42 (s,
wdakdog/0¥313v (d, 1H), 7.31 (d, 1H), 6.96-7.17 (nPCHEEP2003/007890

3.05 (m 8H). Exanple 15 1054 eparation of

2, 2- Bi phenyl -benzo [ 1, 3] dioxol e-5-sulfonic acid

phenethyl -ami de Os' 0 O IBkamigld® ng phenyl et hyl am ne

(30.3 ng, 0.25 mmmol ) as an amine, the title conpound

(T SrPaisBen Bt prrienetibpEnipths it e Honi e fPapige
MHz, DMSO-d6) ppm 15 7.44-7.56 (m 11H), 7.33-7.21

(m 2H), 7.10-7.21 6H), 2.95 (q, 2H), 2.64 (t,
2H). WD 2004/ 0131 /| EP2003/ 807890 -54 Exanple 16

Preparation of o SN
94 2- dHph benzo[ 1, 3] di ox

1- benzo[ 1, 3] di oxol -5-)
azineT OS0.. 0 N ~ONOO

ol e-5-sul fonyl) -
5 Using 4-(3, 4-di t hyl enephenyl ) pi per azi ne

hydrochloride (64.7 ng, 0.25 mmol) as an amne, the
title conpound was obtained as a brown solid (46.6 ng
Usiég befzylaviing (BRS me50.25 20tk ls-an amdne, ﬂnme(csgmo was obtained as

ah%igﬁ,%%}(g]s@)so@c?% 1(71332212%?66(914 (1<dl4) 1H)? 41 6(38(31H)1H)7 36

6.30 (d 1H) 10_Exanpl e
MSL(TSI¥: épaaéM -5, U?0)5450{3e1n@41*'01\|¢-, 20); M@Mﬂb@%&pﬂ% ppm:
8,08 (SHHINNOY 85.55510L, AN H)) 7.86 RELEDI 782 (s, 1H), 7.14-7.18 (m, 5H), 3.97
(d, 2H).

Example 21

Preparation of 1-(2,2-diphenyl-benzo[1,3] dioxole-5-sulfonyl)-4-methyl-[1,4]diazepane

espgt

Using N-methylhomopiperazine (28.5 mg, 0.25 mmol) as an amine, the title compound

was obtained as a light brown solid (23.6 mg, 21 %).

MS (ISP): 451.4 (M+H", 100). NMR (300 MHz, DMSO-ds) ppm: 7.45-7.56 (m, 10H), 7.41
(s, 1H), 7.36 (d, 1H), 7.23 (s, 1H), 3.22-3.39 (m, 4H), 2.50 (m, 4H, under the DMSO
peak), 2.20 (s, 3H), 1.68-1.74 (m, 2H).



O ,001I1 ~ SIN O Using 4-benzyl pi peridi ne (43.8 nu,
0.25 mmol) as an amne, the title conpound was

wW@bdioalomaeh as a white solid (37.6 ng, 29 % . 15PQVBEP2003/007890
(I1SP): 512.3 (M+-H+, 100). NMR{(300 MHz, DMSO d6) ppm
7.52-7.56 (m 4H), 7.45- 7.48 (m 6H), 7.08-7.32 (m
8H), . 3.58 (m 2H), 2.45 (EhmpH)22 2.19 (m 2H), 1.58
(m 3H), 1.15 (m 1FD Met hod B Method B is a genera

e it LR R B S o

Cormer cially Bé&ﬁb[l%lﬂldﬁ)x@m-m&lfonyl) [1,4]diazepane

2, 2- Di phenyl - benzo[ 1, 3] di oxol e-5-sul fonyl chloride (93
ng, 0.25 nmmol) was di ssol ved |n pyridine (1 m). The
appropriate am/feN(0.25 m@l H was added and the

reacti on was WQ 04601 20sP EP2003/ 007890 -55
heated to 60C overnygh t d and solids
respectively oi/jts
decant ed and t
acetonitrile. ASOlution was obtained, which was
subjected to preparative reversed phase chromat ography

5 Usi%;% ?ﬁc&g cl]oag_trlﬁ%(ﬁg%% ?hqéh*ﬂai §1)- l'fbgﬁkélﬁg@aﬂgg 8%9}8 i O, , 0. 25 mmol)

10

15

as &n auayeathatite compotmd wes oktained ﬁ@la mllpw\s@hdfﬁ@m P h) ng
exanpl es were prepared u5| ng the general nethod B:

M?@i?@%% ﬂ@%‘en PRIAIAR 7];) MHz, DMSO-do) p1pm 838 (s, L), 7.95 (5
e

I oxol e- &3{
1H) £t-44Rp6 (s 1@3)36{@1@ > G Re30) gNs (@1&1),, (% 211}3 376 (t, 2H),
3.44 (t, 2H), 3.28 (t, 2H), 1.89 (m, 2H).

Example 23

Preparation of 2,2-diphenyl-benzo[1,3]dioxole-5-sulfonic acid phenylamide

o050
H
0o

Using aniline (23.3 mg, 0.25 mmol) as an amine, the title compound was obtained as a

light yellow solid (18.2 mg, 17 %).

MS (ISN): 428.3 (M-H", 100). NMR (300 MHz, DMSO-ds) ppm: 10.19 (s, 1H, NH), 7.43-
7.52 (m, 10H), 7.32-7.35 (m, 2H), 7.14-7.21 (m, 3H), 6.98-7.09 (m, 3H).
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Using 1,2, 3,4-tetrahydro-isoquinoline (33.3 ng, 0.25
mol ) as an amine, the title conpound was obtai ned as
wa@2opelolae solid (35 ng, 30 %9. MS (ISP): 470. 3PCIVEPEH)3/007890

100). NWR (300 MHz, DMSO d6).ggpm 7.40-7.54 (m 12H),
7.24 (d, 1H), 7.05-7.13 (m 4 H, 4.19 (s, 2H), 3.30
(t, 2H), 2.82 (m 2H). 15gkxaspehe 19 Preparation of
2, 2-di phenyl -benzo [ 1, 3] di oxole-5-sulfonic acid

eI Sy Rebeeg8 55 Rienols it 358 o 4 i pheny)-

the title conpound was o#ghdi-agEdas a yellow solid
(48.3 ng, 42 % . 20 M5 (I1SP): 458.4 (M+rH+, 100). NMWR

(300 MHz, DVSO d6) ppm 7.43-7.58 (m 1ZJ ,  1.27-7.33
(m 6H), 4.13 (s H, 2.53 (§) 3H) .~ 004/ 013120
PCT/ EP2003/ 00789 ﬁﬁ@g 20 Pr ation of

S%Ex

2, 2-di phenyl - benzo ) ox§l e-5-stl fonic acid
benzylam de O O 5 ng 'benzyl am de (26.8 ng,
0.25 mmol ) as af ne, the title conpound was
obtained as 5 a ght yellow solid (25.1 ng, 22 9.
M5 (ISN): 442.2 (M H+, 100), 502.1 (MrOAc , 20). NWR

.300 MHz,  DVBO-d . t H . 71.46-7..56.
USing AT yppe etiiging 350 p 0 2Rphmol z5 af afing e
copipound w§ obfaihedds)a lighk féllomesold (601 Rigepap@t i on of

1-(2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-sul fonyl) - 4- et hyl

Mot HAZ A3 108), 5459 Rifoac, 35). NMR (300 MHz, DMSO-ds) ppm:
7.44-758 (m, 11H), 7.34-7.37 (m, 2H), 7.19 (d, 1H), 7.03 (d, 2H), 6.79 (d, 2H), 3.69 (s,
3H), 2.89 (q, 2H), 2.58 (t, 2H).

Example 25

Preparation of 1-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-methyl-piperazine

(L

Using N-methylpiperazine (25.0mg, 0.25 mmol) as an amine, the title compound was
obtained as a white solid (11 mg, 10 %).

MS (ISP): 437.4 (M+H™, 100). NMR (300 MHz, DMSO-ds) ppm: 7.53-7.57 (m, 4H), 7.45-~
7.49 (m, 6H), 7.36 (s, 1H), 7.32 (d, 1H), 7.29 (d, 1H), 2.87 (m, 4H), 2.33 (m, 4H), 2.11 (s,
3H).
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N N O Using N nethyl honopi perazine (28.5 ng, 0.25

mol ) as an amine, the title conpound was obtained as
wa@200ugt12br own solid (23.6 ng, 21 %9. NS (| SP)PCHBR2043/007890

(MrH+, 100). NWR (300 MHz, DHBO d6) ppm 7.45-7.56 (m

10H), 7.41 15 (s, 1H), 7.36 (d, 1H, 7.23 (s, 1H),

3.22-3.39 (m 4H), 2.50 (PRanfpit26inder the DVMBO peak),

2.20 (s, 3H), 1.68-1.74 (m 2H). WD 2004/013120

PCT/ EP2003 9 57, Exa . 22, Prepar at.i
R ook Apha B o i Pleq SRy £G4 tsorp-ghenyD-
henyl benzo [ 1, 3] WiB¢akalordsoHplddine) - [ 1, 4]
di azepane O .OCl 0 SNNON/ CF3 5 Using
1-(3-chloro-5-trifluoromethyl-pyridin-2-yl)-honopipera
zine (69.8 ng, O, D) @ @n amine, the title
conpound was obt & ngd &s lowsolid (76.9 ng, 52
%. M5 (ISP): 616. ! 0) N'NMR (300 MHz, DMSO- d6)
ppm 8.38 (s, 1 .95 ‘ N .55 (m 10H),
7.41 (s, 1H), 7.3 , 1H), 7.15 (s, 3.84 (t,
2H), 3.76 (t, 2H) T 3.44 (t, 2H), F(TF 2H), 1.89
(m 2H). 10 Exanple 23 Preparatl on of

2-di ph | -b 1,3
4 GhBngropheas -1 DL fetts b gy Ry e e (f 56841 gmol) was
sugbegéem}th§§n@&ﬂéﬂﬂ@ e1,50tohI®. Hth¥lHs chﬂiﬂl#ﬁhﬂe V&2 ml, 25 mmol) was
obt ai ned asa IIowsolld 17 E
adfesl dghyg so ggngvae mquqﬁ' d@)tmnmpqat(rg@glw T (}%é?lp enyl-
beRRITL,3 18 od8e-6S sulddiyl Mibride/(343-¢, 10 mmol) was added and the reaction was

stirred at room temperature for 2 hours. The solvent was evaporated and the residue was

purified by column chromatography on silical gel (100 g, dichloromethane eluant). The
product was stirred with n-hexane, filtered and dried to yield the sulfonamide as white
crystals (3.86 g, 75 %).

MS (ISP): 514.3 (M+H", 100). NMR (300 MHz, DMSO-ds) ppm: 7.50-7.54 (m, 4H), 7.44-
7.48 (m, 7H), 7.36-7.40 (m, 3H), 7.26 (d, 1H), 7.09 (t, 2H), 6.03 (m, 1H), 3.68 (m, 2H),
3.23 (t, 2H), 2.50 (s, 2H, under DMSO peak).

Example 27

Preparation of 4-(4-chloro-phenyl)-1-(2,2-diphenyl-benzo[1,3] dioxole-5-sulfonyl)-
1,2,3,6-tetrahydro-pyridine

O 0 O"s;c,)\, I
~ AT

4-(4-Chlorophenyl)-1,2,3,4-tetrahydropyridine hydrochloride (19.37 mg, 0.10 mmol) was
suspended in methylene chloride (2 ml). Ethyldiisopropylamine (0.035 ml, 0.20 mmol)
was added and the solution was shaken for 10 minutes at room temperature. 2,2-
Diphenyl-benzo[1,3]dioxole-5- sulfonyl chloride (37.28 mg, 0.10 mmol) was added and
the reaction was shaken at room temperature for 12 hours. Aqueous HCI (0.1 N, 1.0 ml)

Cl
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7.52 (m 10H), 7.32-7.35 (m 2H), 7.14-7.21 (m 3H),
6.98-7.09 (m 3H). WD 2004/013120 PCT/ EP2003/ 007890
WO 2@4BxHppl e 24 Preparation of PCT/EP2003/007890
2, 2-di phenyl - benzo[ 1, 3] di oxo$@e- 5-sul foni c aci d
[ 2- (4- met hoxy- phenyl)- ethyl] -amde O\ OOg,ON H
wastd@d 5n&1ﬂieriﬁnc2u1(e‘£h£ﬁ&hff@9<3(pﬂfnﬁ{més) ttehyuamisigyet 3emdredgnd the
orggii ZhregeRe R DB BT Sor e sl BBLC (fuC, ODS-
AQ(faShing; m»zs%\@HgCNmm) to5ibd uhe(sm:fammde 38y mg\lﬁ’l%)( 300
MHz, DMSO- d6) ppm 7.44-7.58 (m 11H), 7.34-7.37 (m
MSZESP): FTA0LD(MetH' 1H)0). NMR3(508 ME#)DMEO7Es) pam: Z13)L; 7. 535 (08 16H) 7.26

o Sl 3 Al 35, 00 23y 30 oS,

di oxol e-5-sul fonyl ) -4-net hyl -pi perazine 01. .0 ONE O
Usi ng N- et hyl pi per azi neﬂﬂmﬁﬁi& 0.25 mmol ) as an

amne, the title conpound was obtained as a white

S Nﬁé%ééw (%%g?lgg%l%&@o 1I ﬁa}oxofesfi sélfc(rl‘f?"ﬂ'—-pﬁ@rgﬂ -1,2,3,6-

7.49 (m 6H) 7.36 (s, tenspal)wdrvpazzlnf 1H) 729(d
H, 2.87 (m 4H), 2.33 (m 4H), 2.11 (s, 3H. WD

1
2004/ 013120 PCT/ EPE:O:B/ 007890 - 59
O\@

4-Phenyl-1,2,3,4-tetrahydropyridine hydrochloride (15.92 mg, 0.10 mmol) was suspended
in methylene chloride (2 ml). Ethyldiisopropylamine (0.035 ml, 0.20 mmol) was added
and the solution was shaken for 10 minutes at room temperature. 2,2-Diphenyl-
benzo[1,3]dioxole-5- sulfonyl chloride (37.28 mg, 0.10 mmol) was added and the reaction
was shaken at room temperature for 12 hours. Aqueous HCI (0.1 N, 1.0 ml) was added and
the mixture shaken for 30 minutes, the aqueous layer removed and the organic phase
concentrated and purified by preparative reverse phase HPLC (YMC, ODS-AQ packing;
20%—>95% CH3CN/H,0) to yield the sulfonamide (23.6 mg, 48 %).

MS (ISP): 596.2 (M+H?, 100). NMR (500 MHz, DMSO-ds) ppm: 7.22-7.55 (m, 17H), 6.06
(m, 1H), 3.70 (m, 2H), 3.24 (m, 2H), 2.50 (m, 2H, under DMSO peak).

Example 29

Preparation of racemic 1-[2-(2-chloro-phenyl)-2-(4-methoxy-phenyl)-benzo[1,3]dioxole-
5-sulfonyl]-piperidine

_0

O
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Exanpl e 26 Preparation of 1-(2,2-di phenyl-benzo [ 1, 3]
di oxol e-5-sul fonyl)-4-(4-fl uoro-phenyl) -
wa2®4/81382¢ et r ahydro-pyridine 0.. .0 a// O S. PCT/EP1003/007890
F 5 4-(4-Fl uorophenyl)-1, 2, 3,A-tetrahydropyridi ne
hydrochl oride (2.56 g, 12 mmol) was suspended in
Membhd ene chloride (150 m). Ethyldiisopropyl am ne
(4.2 mM, 25 nnDI) was added and the solution was

RS e S M —
(2rdﬂldibp1?&1yﬁ>3%12mogométﬁaxtmtsh )ngl,vtasz rﬂdgﬁ)dw%&éﬂm&d dveﬁﬁght(m toluene
|rre rogmtenperature for 0
SIRAT R e SAPRE S PP LLr e SOREM RS STAROFs g The
reﬁ&u&@ﬁdﬂi@so@éﬂ@ﬁfﬁ{eﬂgﬂeﬂé f&bﬂo@i&e ghdl paakiedBy c4lal c@romatography
dlchlor oq£§ e el ua

duct .was stifrred
GrELe gl B 0B {heirdtiags S GPloEd bl (42 mg
39@§&mh|te crystals (3.86 g, 75 9. M5 (I1SP): 514.3
H+, 100). NWR (300 MHz, DVBO-d6) ppm 7.50-7.54 (m

7.44- 7. : - 7.40 3
v ek ol 240D 00 oy P 935 65 7 5010
(nd, 18BH)26D7 (2. 159 6.39 (QHH)URNEE (s, DNBQ.g8@k)AH), Bses1pi0e(n2, AH), 1.40-
Preparation of
1%1§E> -or o- phenyl ) - 1- (2, 2-di phenyl -benzo [ 1, 3]

di oxol e-5-sul fonyl)- 1,2, 3, 6-tetrahydro-pyridine O
The@oldwing e&lmﬁléﬁ)were prepared following method C:

4- (4-Chl orophenyl)-1, 2, 3, 4- tetrahydropyridine
hydr ochl ori de (19.37 ny, % 10 ) was suspended in
net hyl ene chloride (2 nl): i i sopropyl am ne

(0.035 mM, 0.20 mmol) was added and the sol uti on was
Pdpataeion fod rackmier -Iﬁ?]-t(ié&h]@to-tpha'ﬂydl-éf(’ﬁdhmrwphenjﬂ)-Benzo [1,3]dioxole-5-

Di phenyl - benzo[ 1, 3]d|oxaﬁ f%hf chloride (37.28

ng, 0.10 nmol) was addé PP

F
0.0
(@)
Cl

Using 4-fluorophenyl-2-chlorophenyl-dichloromethane (57 fng, 0.2 mmol) as a starting
material, the title compound was obtained as a colorless foam (68 mg, 71 %). Column

chromatography was performed on silica gel (25 g, methylene chloride eluant).

MS (ISP): 474.2 (M+H", 100). NMR (300 MHz, CDCl;) ppm: 7.84 (m, 1H), 7.32-7.47 (m,
6H), 7.27 (d, 1H), 7.08 (t, 2H), 6.99 (d, 1H), 2.95-3.01 (m, 4H), 1.60-1.68 (m, 4H), 1.42-
1.47 (m, 2H).
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the reaction was shaken at roomtenperature for 12

hours. Aqueous HO (0.1 N, 1.0 nl) WO 2004/013120
weFanARID3/ 007890 -60 was added and the m xtRCEEP2003/007890

shaken for 30 m nutes, the agmeous |ayer renoved and

the organic phase concentrated and purified by

preparative reverse phaseEsddbigle $IYMC, CDS- AQ packi ng;

20% +95% CH3CN H20) to yield the sul fonam de (2.6 ng,

0 .

PRt A5rTIcA B ClgHT by b e gty bygle-s-sfonyl-
6.10 (m 1H), 3.70 (m 2Hpijpeddi® (m 2H), 2.50 (m 2H,
under DMSO peak). Exanple 28 Preparation of
1- (2, 2- di phenyl - benzo[ 1, 3] di oxol e- 5-sul fonyl ) - 4- phenyl
-1,2,3,6- tetrahydr dwpy 0. .00O.S.N O10
4- Phenyl 1,2, 3, 4-tet i §i. @ hydr ochl ori de
(15.92 ng, 0.10 mol Nws 2 ‘ net hyl ene
chloride (2 m). EthylLditfsorg 1nel (0.035 m, 0.20
mol ) was added and Q shaken for 10
m nutes at roomtenpera . 2,2-D phenyl -
benzo[ 1, 3] di oxol e-5- sul fonyl chloride (37.28 ng, 0.10
nmol ) was added and the reaction _was shaken at room

Usingripmethtylphenyle?-chlpraphenyl-dickloresnetharm (57 ang 0K mmop) ggja)starting
mat\f\%ﬁl oade @zﬂfl 81’:5;1& W5 dBt ggﬂ g asi?%g ?@ﬂgv@foaﬁp@%‘rﬂg‘ 42%%). Column

e ’aqueous remove or gani ¢ _phase
chnmrmt%raplm wab mnf!)rlpgd phisdiga el (3P éﬂaﬂéli}’]im@ hlaxide dBaghase
HPLC (YMC, ODS- AQ packing; 20% >95% CH3CN H20) to

MYl mﬂ;ﬂ 4?6‘8 (SW}LK/EQ ﬁﬁ/ﬂ( @3?00@\4?1‘&; (368:13%;)% 86 Iél%PlH%,@g.ﬁ. 242 (m,

7H1m;q (& 288, 6.97{d, 1 2%6 3@2(<m, 4@%1 e (m#Hmﬂ B4, 260,
(m 2H, under DMSO peak) 20 Exanpl e 29 Preparation of
racenic B le 32
1-[2-(2-chl oro- phenyl ) - 2-(%¥%%?ﬁoxy phenyl) benzo[ 1, 3]

di oxol e- 5-sul fonyl] .- piperidjne
Preparation of racemic 1- [2y(4lchl(?ropphenyi) 2-(4- me oxy—phenyl)—benzo[l 3]dioxole-

5-sulfonyl]-piperidine

0.0
0:3/&@
o)

Cl

Using 4-methoxphenyl-4-chlorophenyl-dichloromethane (60 mg, 0.2 mmol) as a starting
material, the title compound was obtained as a light red solid (35 mg, 36 %). Column
chromatography was performed on silica gel (25 g, methylene chloride eluant).

MS (EI): 485.2 (M*, 65), 374.2 ([M-PhCI]*, 100). NMR (300 MHz, CDCls) ppm: 7.49 (d,
2H), 7.42 (d, 2H), 7.32 (d, 2H), 7.22 (s, 1H), 6.94 (d, 1H), 6.90 (d, 2H), 2.95-2.99 (m, 4H),
1.60-1.68 (m, 4H), 1.40-1.44 (m, 2H).
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OS N OCd W 2004/013120 PCT/ EP2003/007890 -61-
Met hod C 4- (Pi peridine-I-sul fonyl)-benzene-1, 2-di ol

W@ 8®4n13120. 2 Mol ) and (4- met hoxyphenyl) - PCT/EP2003/007890
(2-chl orophenyl ) -di chl oronet gane (51 ng, 0.2 mmol) was
refluxed overnight in toluene (2 m). After cooling
the reaction to room tengaatple 33 t he sol vent was
evaporated. The 5 residue was di ssol ved i n et hyl ene

P mh 5B LB BT SRRy -ty

the product as a colorl esmp&nldlmh (42 rrg 39% . M
(1SP): 486.3 (M-H+, 100). NWR (300 MHz, CDC13) ppm
7.80-7.90 (m 1H), 7.30-7.43 (m 8H), 6.97 (d, 1H)
6.89 (d, 1H), 3.82 Hy, 2.98 (n1 4H), 1.60-1.70
(m 4H), 1.40 10 1.5 2H) . ﬂw ol | owi ng exanpl es

were prepared foll oW} iﬁj le 30
- (- fMor o- p enyl) benzo[ 1, 3] d

Preparati on of racem
peri di ne F 0. .. S0d

1-[ 2- (2-chl or o- pheny
i oxol e-5- sul fonyl]

15 Using 4-fl uoropkEnyl - 2- chlorophenyl d|chloronethane
(57 ng, O 2 mol) as a starting material, the title

C o HX]%) 8@8{ eg‘%’lﬁécﬁlgl"o%cle ?I’T'e {Te%{%b%%nﬁ%c) a7sJa srartlng

mz{t&fal,ghe tiee byhpoendwhoobtaiaed hmle)rlesB/&a('rl @BBmg} P2.%). Column

b Rty i e 5 L W o o

6.99 (d, 1H), 2.95-3.01 (m 4H), 1.60-1.68 (m
M4 (18R): 470.2 (M, 100). NMR (300 MHz, CDCls) ppm: 7.49 (d, 2H), 7.40 (d, 2H), 7.36

(d, 2H), 7.31 (d, 1H), 7.23 (d, 1H), 6.94 (d, 2H), 2.95-2.99 (m, 4H), 1.60-1.68 (m, 4H),
1.39-1.46 (m, 2H).

Example 34
Preparation of 1-[2,2-bis-(4-chloro-phenyl)-benzo[1,3]dioxole-5-sulfonyl]-piperidine

Cl

0.0
O

Cl

Using bis-(4-chlorophenyl)-dichloromethane (61 mg, 0.2 mmol) as a starting material, the
title compound was obtained as a colorless solid (77 mg, 78 %). Column chromatography

was performed on silica gel (25 g, methylene chloride eluant).

MS (EI): 489.1 (M, 30), 378.1 ([M-PhCl]*, 30), 231.1 (70), 84.3 (100). NMR (300 MHz,
CDCl;) ppm: 7.47 (d, 4H), 7.37 (d, 4H), 7.33 (d, 1H), 7.25 (s, 1H), 6.96 (d, 1H), 2.95-3.00
(m, 4H), 1.60-1.68 (m, 4H), 1.40-1.46 (m, 2H).



1.47 (m 2H). WO 2004/013120 PCT/ EP2003/007890 -62
Exanpl e 31 Preparation of racemc 1-

W 2004/213100 or o- phenyl )-2-p-tolyl -benzo [ 1,3] PCT/EP2003/007890
di oxol e-5-sul fonyl] - piperiidgne O O\ OS N OC
5 Usi ng 4-net hyl phenyl - 2- chl or ophenyl - di chl or onet hane
(57 my, 0.2 nmmol) as a stpxdmplg3smaterial, the title
compound was obtained as a |ight yellow foam (46 ny,

44 9%, | um . ogr aph s .per.for - Qi
PR 88 QTR LS R Se P L AR SR (r S Rely A gfonyl)-

( MtH+, 100) . NWVR (300 MHz, ne ppm 7.83 (m 1H)

7.31-7.42 (m 7H), 7.20 (d, 2H), 6.97 (d, 1H)

2.96-3.02 (m 4H), 1.60-1.68 (m 4H), 1.42-1.46 (m

2H). 10 Exanple 32 Rreparation of racemc

1-[2- (4-chl or o- pheny - (4- met K- phenyl ) - benzo[ 1, 3]

" di oxol e- 5-sul fonyl] DR -t g2 . .00 Oas O
4\ C gpheyl Jdi chl or onet hane
taPting 15 material, the

Cl Using 4-net hoxphen
(60 my, 0.2 mmol) as
title conpound was obta¥ned as a light red solid (35
ng, 36 %9 . Columm chromat ography was perforned on
silica gel (25 g, nethylene chloride eluzﬁég. NBr%Eé): .
5  Usti@sa-AupMphesBiphesyladighlofamethang (61 mg@§)2 m EsFotarkipg material,
13 49 (. : , (o irri
thGtg5 e raBO vhashydfied o i el sl 6o oy 7309) ffrbiring

thé ooudé dyoduct in diethyl ether, filtration and drying. m.p.: 125-126°C.

Example 36

Preparation of racemic 1-[2-(4-methoxy-phenyl)-2-phenyl-benzo[1,3]dioxole-5-
10 sulfonyl]-piperidine

- O ) O"sf;
T O

Using 4-methoxyphenyl-phenyl-dichloromethane (53 mg, 0.2 mmol) as a starting
material, the title compound was obtained as a white solid (56 mg, 62 %). Column
chromatography was performed on silica gel (25 g, 4/1hexane/ethyl acetate).

15 MS (ISP): 452.4 (M*, 100). NMR (300 MHz, CDCl;) ppm: 7.41-7.54 (m, 7H), 7.33 (s, 1H),
7.31 (d, 4H), 7.23 (d, 1H), 7.00 (d, 2H), 3.76 (s, 3H), 2.87 (m, 4H), 1.53 (m, 4H), 1.35 (m,
2H).
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1.60-1.68 (m 4H), 1.40-1.44 (m 2H). WD 2004/013120
PCT/ EP2003/ 007890 -63 Exanple 33 Preparation of

WO awa/in2d- [ 2- (4- chl or o- phenyl) - 2- p-t ol yl - benzB{WER003/007890
di oxol e-5-sul fonyl]- piperidigle O .Oo0 OC 5
Usi ng 4- nmet hyl phenyl - 4- chl or ophenyl - di chl or onet hane
(85 ng, 0.3 nmol) as a st @hmpl37material, the title
compound was obtained as a colorless foam (138 ny, 97

e

470. 2 ( M+, 100)(4-fNdo{p3R208yIM12, 3, &by dpppyridind9 (d,

2H), 7.40 (d, 2H), 7.36 (d, 2H), 7.31 (d, 1H), 7.23
(d, 1H), 6.94 (d, 2H), 2.95-2.99 (m 4H), 1.60-1.68
(m 4H), 10 1.39-4 46 (m 2H). Exanple 34 Preparation
of 1-[2, 2- bi s- (4- o- phen)@époenzo [ 1,3]

di oxol e- 5-sul f onyl |@ N0 .O0- NO d

Usi ng bi s- (4-chl or gphen ane (61 ng, 0.2
nmol ) as a starti : | e compound
was obtai ned as a 18 9.

CoI um chromat o@aphy was perfornmed on silica gel (25
g, nmethylene chloride eluant). MS (El): 489.1 (M,

Uik BT RRE crep e tehing 7 2 s 40

flford pHeelyl)-Btd)-dibgd 2B 2Hspyridifie- 1 uliGny Wberizefe-1.2-4ibl ($968g, 0.2 mmol)
(2%%}15% gfé@lag,é? Eﬁﬁ é%%;})@%&%@ﬁs cﬂa(%amecf' & {e ikee cwgtalhne solid (90

mg, 80 %) after taking the residue up in hexane/ethyl acetate (4/1), stirring for 10 minutes,

filtering the solid and drying.

MS (EI): 561.2 (M+, 10), 176.2 (100), 149.2 (50). NMR (300 MHz, CDCl;) ppm: 7.47 (d,
2H), 7.18-7.40 (m, 9H), 6.99 (d, 2H), 6.96 (d, 2H), 5.89 (m, 1H), 3.75 (m, 2H), 3.32 (1,
2H), 2.57 (m, 2H), 2.36 (s, 3H).

Preparation of 4-[4-(4-fluoro-phenyl)-3,6-dihydro-2H-pyridine-1-sulfonyl] -benzene-1,2-
diol

1-(2,2-Diphenyl-benzo[1,3] dioxole-5-sulfonyl)-4-(4-fluoro-phenyl)-1,2,3,6-tetrahydro-
pyridine (3.2 g, 6.2 mmol) was dissolved in methylene chloride (100 ml). Trifluoroacetic
acid (50 ml) was added dropwise and the reaction was stirred for 5 hours at room
temperature. The solvent was evaporated and the residue was purified by column
chromatography on silica gel (100 g, methylene chloride then ethyl acetate as eluant). The
product was crystallized from ether/hexane to give a white solid (2.1 g, 96%).

MS (ISN): 348.2 (M-H", 100). NMR (300 MHz, , DMSO-ds) ppm: 10.0 (br s, 1H, OH),
9.80 (br s, 1H, OH), 7.44 (d, 1H), 7.42 (d, 1H), 7.08-7.19 (m, 4H), 6.92 (d, 1H), 6.07 (brs,
1H), 3.59 (br s, 2H), 3.13 (m, 2H), 2.51 (m, 2H, under DMSO peak).



-64 Exanple 35 Preparation of racemc 1-
[ 2-(4-fluoro-phenyl)-2-phenyl -benzo [ 1, 3]

waele@xolia26- sul fonyl] - piperidine F O 0..SO ECBERR0IQE7890
4-f | uor ophenyl - phenyl - di chl og®+et hane (51 ng, 0.2
mol ) as a starting material, the title conmpound was
obtai ned as a white crystEdahiplesssolid (66 ng, 75 %
after stirring the crude product in diethyl ether,

Prééag%%)?l;:{f?g%%gg 1ﬁg%/(lél{jﬁ%%or?:ﬁieh}]ﬂ%—é-(ﬁggl%ro%aeq%%eﬁgo [1,3]dioxole-5-
[ 2- (4- met hoxy- phenyl ) -dfphdivplipediireo [ 1, 3] di oxol e- 5-
10 sulfonyl] -piperidine. .0 o0O0.sL:C M/ O
Usi ng 4- met hoxyphenyl - phenyl - di chl or onet hane (53 ng,
0.2 mmol ) as a startypg, material, the title conpound
was obt ai ned as a whj solid (96_Ry, 62 % . Colum

chr omat ogr aphy was pes el OR ‘T’1Nc gel (25 g,

4/ i hexane/ et hyl acet at.e (I ). 1452. 4 ( M+,
pMi_ 7.41°7.54 (m 7H),
7.23 (d, 1H), 7.00 (d,

100). NWR (300 Mz,
7.33 (s, 1H), 7.31 {d ,

2H), 3.76 (s, 3H),cE.87 (m 4H), 1.53 (m 4H), 1.35
(m 2H). WD 2004/ 013120 PCT/ EP2003/ 007890 - 65

5 US[IE%%(%%H% FI&F;{l‘e p@%%})i}ﬁ%}yg‘fd}%?@[g{nnﬁgﬁié (?7 ng?.Z mmol) as a starting

10

15

20

maléraX ehetife Sothp@md Was abtained as a colorless foam (77 mg, 81 %). Column
chromatography was performed on silica gel (25 g, 4/1 hexane/ethyl acetate eluant).

MS (EI): 473.2 (MY, 30), 215.2 (40), 84.3 (100). NMR (300 MHz, CDCl5) ppm: 7.46-7.53
(m, 4H), 7.32-7.39 (m, 3H), 7.24 (s, 1H), 7.09 (t, 2H), 6.96 (d, 1H), 2.96-3.00 (m, 4H),
1.60-1.68 (m, 4H), 1.40-1.46 (m, 2H).

Example 39

Preparation of racemic 1-[2-(2,4-dichloro-phenyl)-2-(4-fluoro-phenyl)-
benzo[1,3]dioxole-5-sulfonyl]-piperidine

F

(-

Cl

Using 2,4-dichlorophenyl-4-fluorophenyl-dichloromethane (65 mg, 0.2 mmol) asa
starting material, the title compound was obtained as a colorless foam (81 mg, 80 %).
Column chromatography was performed on silica gel (25 g, 4/1 hexane/ethyl acetate

eluant).

MS (ISP): 508.2 (M+HY, 100). NMR (300 MHz, CDCls) ppm: 7.78 (d, 1H), 7.32-7.47 (m,
3H), 7.32-7.37 (m, 2H), 7.28 (s, 1H), 7.08 (t, 2H), 6.99 (d, 1H), 2.97-3.00 (m, 4H), 1.61-
1.68 (m, 4H), 1.40-1.47 (m, 2H).
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15

(4-fluoro-phenyl) -1,2,3,6-tetrahydro-pyridine 0.,.0

OCd F 5 Using
wa2@hbariephenyl - 4- met hyl phenyl - di chl or onmet haneP¢BEP2993/007890

0.2 mmol ) and 4- [4- (4- flwu6Te-phenyl)

- 3, 6-di hydro-2H-pyridine- 1 -sulfonyl] -benzene-

1,2-diol (69 ngy, 0.2 mvlBxangde40 starting materi al,

the title conmpound was obtained as an off-white

Bl AR BorT B e L i
10 mnutes, filtering the solid and drying. 1lo M5

(El): 561.2 (M-, 10, 176.2 (100), 149.2 (50). NMR
(300 MHz, CDC13) pp 47 (d, o2Hp, 7.18-7.40 (m

OH), 6.99 (d, 2H), (& 's&@m 1H), 3.75
% 2 .36 (s, 3H).
O

(m 2H), 3.32 (t,
Preparation of

3, 6- di hydro-2H-pyridine-1-sulfo
15 1- (2, 2-Di phenyl -benzo [

4-[4-(4-fluoro-pheny

nyl] -benzene-1, 2-

1, 3]

di oxol e-5-sul fonyl)-4-(4-fluoro-phenyl)-1,2,3,6-tetrah_
Ustngrbas- piflirciiapbexd)-didhlorémethane (35 mas). dimyse) seaistanting material, the
.,ret hyl ene_chl.ori d 1 [ r i [
P G oA ot 4 gt el LA GPAT QotumBhftghitfgraphy
wa pérf@rniediorssitita geb(@h g, taripaart ethyl acdate ebwsint)e nt.pddd — 149°C.

evaporated and the residue was purified by col um

chromat ography on silica ggl (199 9, nethylene

chloride then ethyl acetate as eluant). The 20 product

was crystallized fromether/hexane to give a white

Premiratibr Of rhcemicd6iy (3-siBorormngnyl) 3% é4-Aupne-phenyhelsnzo fipgidioxole-5-
(300 MHz,, DMBO-d6) pp 0:(BEss. 1H OH), 9.80
(br s, 1H OH), 7.44 (gﬂ,'lf"%&&]?‘“%%%ﬁfd, 1H), 7.08-7.19
(m 4H), 6.92 (d, 1H), 6.07 (brs, 1H), 3.59 (br s,
2H), 3.13 (m 2H), X251 (m 2H, under DVBO peak). WD
2004/ 013120 PCT/ EP20057087890 -@6 @&xanple 38
Preparation of racem ¢

o) S.
1-[ 2- (4-chl oro- phenyl) - 2- d—f’;o- pg\fwen |)-benzo[ 1, 3]d
i oxol e-5- sul fonyl i< ri| S

Using 3-chlorophenyl-4-fluorphenyl-dichloromethane (58 mg, 0.2 mmol) as a starting
material, the title compound was obtained as a colorless viscous oil (82 mg, 86 %).
Column chromatography was performed on silica gel (25 g, 4/1 hexane/ethyl acetate

eluant).

MS (ISP): 474.2 (M+H, 100). NMR (300 MHz, CDCl;) ppm: 7.49-7.55 (m, 3H), 7.33-7.44

(m, 4H), 7.26 (s, 1H), 7.09 (t, 2H), 6.97 (d, 1H), 2.96-3.00 (m, 4H), 1.60-1.68 (m, 4H),
1.40-1.46 (m, 2H).
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O.0 OSSN LD OC 5 Using

4- chl orophenyl - 4-f 1 uor ophenyl - di chl or onet hane (57 ny,
w@2@40mak) as a starting material, the title POIPP203007890

was obtained as a colorless-f6@am (77 ng, 81 % . Col umm

chr omat ogr aphy was perforned on silica gel (25 g, 4/1

hexane/ et hyl acetate el uaBtamplb®2(El): 473.2 (M-, 30),

215.2 (40), 84.3 (100). NWR (300 MHz, CDC13) ppm

Prfpiggiich ST izegriicg (4 (1O pyhenGELa; Ao eyl Benaplh s)dionole-5-
1.60-1.68 (m 4H), 1.4eulfordb-piperididy. Exanple 39
Preparation of racemc 1-
[2-(2, 4-di chl oro-phenyl)-2-(4-fluoro-phenyl)- benzo [
1,3 ] dioxol e-5-sul Togny -piper(i)dioneFO. .O \ 0 SIN

OCd d 15 Using o
2, 4-di chl or ophenyl - 4- N-aqr Opheny §HN htor onet hane (65
ng erial, the title

ng, 0.2 mvol) as a sta

conmpound was obt ai ne aCcolr | ess Yoam (81 nmy, 80

% . Columm chromat ogtaphyCwas perforned on silica gel

(25 g, 4/ 1 hexanel/ethyl acetate eluant). M5 (I SP):

508. 2 (MrH+, 100) . NWR (300 MHz, CDC132 ppm _ 7.78 (d, .
Using 2-clilogophenylz4-(chioropigngrfichlpraypethane (61 g, $4 mmpolpss a starting
g Gyt i sl B8O, o
chpooatbglayhy wappayfemealsy dirageh(25.g5Pichloromethane eluant).

MS (EI): 489.1 (M*, 30), 378.1 (35), 231.1 (60), 84.2 (100). NMR (300 MHz, CDCl;) ppm:
7.42-7.86 (m, 1H), 7.33-7.44 (m, 8H), 7.27 (d, 1H), 6.99 (d, 1H), 2.96-3.00 (m, 4H), 1.60-
1.68 (m, 4H), 1.42-1.47 (m, 2H).

Method D

The bisaryl-dichloromethane derivatives needed for the preparation of the above described
examples were prepared according to the following method D following a literature
procedure (R. K. Ramchandani, R. D. Wakharkar, A. Sudalai, Tetrahedron Lett. 37 (23)
(1996) 4063-4064).

Preparation of (4-methoxyphenyl)(2-chlorophenyl)-dichloromethane:

Aluminium trichloride (400 mg, 3 mmol) is suspended in 1,2-dichloroethane (1.4 ml). At
0°C under argon 2-chlorobenzotrifluoride (180 mg, 1 mmol) is added. A deep red solution
is obtained to which anisole (108 mg, 1 mmol) is added. The reaction was stirred at 0°C for
3 hours. It was poured onto ice, stirred for 5 minutes and extracted twice with methylene
chloride. The combined organic layers were washed with brine, dried over sodium sulfate
and filtered. The solvent was evaporated to leave the product as dark red viscous oil (416

mg 138 %), which was used without purification in the next step.

Known bisaryl-dichloromethanes prepared by this method:
4-Methylphenyl-4-chlorophenyl-dichloromethane

Bis-(4-chlorophenyl)-dichloromethane
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Exanpl e 40 Preparation of 1-
[2,2-Bis-(4-fluoro-phenyl)-benzo [ 1, 3]
waele@iola26- sul fonyl ] -piperidine F O O S . O PCMEP10D3/007890
O F Using bis-(4-fluorophengb)-dichl oronet hane (55
ng, 0.2 mmol) as a starting material, the 5 title
-@Q@B@%gieﬂylmahlehipﬁ;leﬂﬁdh&ﬂomnwhmd ess foam (75 ng, 82
| utm chr onat ography was performed on si I i ca gel
(4- E\@e%h@cypﬂéﬂylnemmbpﬁdmyl) -diclibadrrethhneant ). mp.: 148
-149 Exanple 41 Preparation of racemc

hlo 4 fl uoro-
Th GGmessbed e prp At fe&%ﬁn@‘niﬂﬂ iRty
pre %eﬁsdcﬁdz‘kdﬁlgltf& 1aEthpd Mbm&o’fﬂrﬂﬁtﬁﬂﬁ wdﬂa’d]e(shlrmngjnmetehalseThe
etitle

w@sﬁwﬁwrmt otk Berud Sriasidpriers rdndl ilkinpss
chi¥hat8&aPhy, buCdlettmed hfstbﬁ&&@@xb&piﬁ&nﬁ%mp% tardepdoditts in the next

silica gel (25 g, 4/1 hexane/ethyl acetate eluant).
SRS VS (1SP): 474.2 (MrH+, 100). NVR (300 MHz, CDC13)

ppm 7.49-7.55 (m 3H), 7.33-7.44 (m 4H), 7.26 (s,
Prébfatatioh dTX-fitiorophnyl-8-QilorpgheryHdichPordfethadé: (m 4H),

.60-1.68 (m 4H), 1.40-1.46 (m 2H. WO 2004/013120

Frdi DL EHP2/00 3h 2037 8086ride- (680 gainpiraol) 2AIC; (400 mg, 3 mmol) and

fluorobenzene (96 mg, 1 mmol), light yellow oil (380 mg, 131 % crude).

Preparation of 4-methylphenyl-2-chlorophenyl-dichloromethane:

From 2-chlorobenzotrifluoride (180 mg, 1 mmol), AlCl; (400 mg, 3 mmol) and toluene
(92 mg, 1 mmol), light yellow oil (345 mg, 120 % crude).

Preparation of 4-methoxyphenyl-4-chlorophenyl-dichloromethane:

From 4-chlorobenzotrifluoride (180 mg, 1 mmol), AlCl; (400 mg, 3 mmol) and anisole
(108 mg, 1 mmol), red solid (345 mg, 120 % crude), contains the benzophenone (ca 30
%).

Preparation of 4-chlorophenyl-4-fluorophenyl-dichloromethane:

From 4-chlorobenzotrifluoride (180 mg, 1 mmol), AICl; (400 mg, 3 mmol) and
fluorobenzene (96 mg, 1 mmol), light yellow oil (382 mg, 131 % crude).

Preparation of 2,4-dichlorophenyl-4-fluorophenyl-dichloromethane:

From 2,4-dichlorobenzotrifluoride (215 mg, 1 mmol), AlCl; (400 mg, 3 mmol) and
fluorobenzene (96 mg, 1 mmol), light yellow oil (382 mg, 118 % crude).

Preparation of 3-chlorophenyl-4-fluorophenyl-dichloromethane:

From 3-chlorobenzotrifluoride (180 mg, 1 mmol), AICl; (400 mg, 3 mmol) and
fluorobenzene (96 mg, 1 mmol), light yellow oil (384 mg, 132 % crude).

Preparation of 4-fluorophenyl-phenyl-dichloromethane:

From benzotrifluoride (146 mg, 1 mmol), AlCl; (400 mg, 3 mmol) and fluorobenzene (96
mg, 1 mmol), light yellow oil (335 mg, 131 % crude).
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Preparation of racemc
1-[2- (4-chl oro-phenyl) - 2-(2-chl or o- phenyl ) - benzo[ 1, 3] d

wo eooaloe3126 sul fonyl] -piperidine CI 0. O \ X ECTERR0CB/607890
/ Cl1 1 5 Using -70 -

2-chl or ophenyl - 4- chl or ophenyl - di chl or onet hane (61 ng,
The fllowing bisagl-dichloasmbthgnesairekhawn irt the htaratuee bmn:]mu pichthesis is

ot RGN IRE PRGNy e rser SRR AR | ca gel (25

g, Dichloronmethane eluant). MS (ElI): 489.1 (M+, 30),
Préphation( Dis- (Qﬁﬁorbph&@i))—di&m&or@&m@lﬁe (BR9BOA8300 MHz,
13) ppm 7.42-7.86 (m 1H), 7.33-7.44 (m 8

Fr(?mzﬂﬂlﬁdiob&rltbo,tnﬁnﬁﬂe (D64 thigf) 1 m2adB-A3CH G4G0mgAHnmol sol

ﬂ“BF@ﬁPfﬁneg% mgg? B}fﬁ?lﬁfjﬁét &ei'lrol Wit 6v es %/?é%% r{l) %hs he

preparati on of the above descri bed exanples were
Prepeeqivrest famtiatypignybphdnyl- ﬂm[kﬂcmmglanefﬂhd@a@eﬁmn, ¥nKegs -

CHgh 'ﬁta? ok ATREHE BoaugPIE PRI, (55 15
% . beft %tflglb‘ﬂgﬁ‘f/ Fl)@i angl? L le 1 ogéw%@foo E{rAgJ g‘i’iﬁ%&ﬂ& &R¥bik (108 mg

minol)cddrkredieis¢atd0il 1852 BgnidaI% ciwlesuspended in
1,2-dichloroethane (1.4 m). At OC under argon

2-chl. or obenz. , I dded. A
T e U T L ?108
ng, 1 nmol ) is added. Thereactlon was stirred at

1-(22-Daph&iyhbemz| 1,3 Idiaxate-poulfeniopipsrifioes (1.82 B4 %mm@lk w3s
dlslst\]re n%)‘%ﬁ-g' de??é HRGHE %’\? Cgt W t«{ﬁéeﬁ&’t&%ﬂu@fﬂa%ticda%ld (20.7

rgani c rs wer e bri ne
mli rand avatare8 dsoreh) wmesadkiﬁcétTéle reavtiohiwas sfimed afm@msfémpémure for 24

vapor af
c{}n'ss 6[218 Ssglgfl xl?t x? % fgﬂ)olrﬁgq g%ctl E%ee r@{l\g@é’ﬁﬁs Vt\ggenﬂgi tgntgﬁe three times
andiavaporatetliagainiin ordee tmmovgttgﬁuomacﬁm acid. The res1due was purified by
sar 25
LR g gy s
methanol/methylene chloride eluant The product was precipitated from diethyl ether/n-
pentane. The solvent was evaporated and the residue was stirred with n-pentane. The solid

was filtered and dried to yield the product as a white crystalline solid (1.13 g, 97 %).

MS (ISN): 256.0 (M-H", 100). NMR (300 MHz, DMSO-Ds) ppm: 9.98(s, 1H, OH), 9.69 (s,
1H, OH), 7.05 (dd, 1H), 7.01 (dd, 1H), 6.90 (d, 1H), 2.78-2.83 (m, 4H), 1.50-1.68 (m, 4H),
1.30-1.40 (m, 2H).

Method-E

2,2-Diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), the appropriate amine (22 mg, 0.25 mmol) and ethyldiisopropylamine (32 mg,
0.25 mmol) were dissolved in acetonitrile (2 ml) and stirred at room temperature for 3
hours. Water (20 ml) was added and the reaction was stirred at room temperature for 1
hour. The precipitate was filtered off, washed with water and dried in high vacuum to yield
the product as a crystalline white solid.

The preparation of the activated ester, 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid
benzotriazol-1-yl ester, is described in the literature (EP544166).



Bi s- (4-chlorophenyl) -dichl oronethane WO 2004/ 013120
PCT/ EP2003/ 007890 - 69

wQ2@hioariephenyl - 4- chl or ophenyl - di chl or omet hanePCT/EP2003/007890
(4- Met hoxyphenyl ) (2-chl oropbenyl)-di chl oronet hane The
foll owi ng bisaryl -dichl orret hane derivatives are

The bfnlpldseveaé PrepasdddoRswingph@bhed Bd according to
nmet hod fromcomercially avallable starting

materials. The 5 conpoun not purified, because
sonme of them are unstableﬂgﬁﬂggzénn chr omat ogr aphy,

but were used instead w thout purification as crude
Ppéeiatidrsofiricebiie (2)2XipheilybbenzBf EPRti@dol-6ryl B{3-hydroxy-pyrrolidin-1-
4-f| uor ophenyl - 2- chl or op |- di chl oromet hane: From

2-chl or obenzotri fl uori deY?T%‘éhaﬁ’é’,nel mmol ), ALC13 (400

mg, 3 mmol) and 10 fl uorobenzene (96 ng, 1 mol),

light yellow oil (3 131 % grude). Preparation

of 4-net hyl phenyl -2 or ophenyl d| chl or onet hane: From
2-chl orobenzotri f | uorsz ), A1Cl1l3 (400
ng, 3 mmol) andtol [), light yellow
oil (345 ng, 120 % Preparat of

4- met hoxyphenyl - 4-ch ophenyl dlchléﬁﬁnethane 15

From 4-chl or obenzot rifluoride (180 ng,1 mmol), A1C13

(400 ng, 3.mmol) and ani sol e 08 nmy, 1 mmol), red
Pr%ﬂp?dd’@bwlwbgnzq 343 d}@éﬁaleuﬁesarbwilf&Flﬁgvepmnb@%ﬂoﬁw&tﬁb% mg, 0.2

mrﬁSl? aﬁ@ 3- p@rrohﬁfrﬁﬂ’ @ZZaitnlgO(‘)" 25’fnmol) the title compound was obtained as a
4 or.op f1 uor ophenyl - di chl or onet hane: From

@msallmek%m mgmﬁﬂr%dem(méﬁ M7 mmol ), AL1C13 (400

ng, 3 mmol) and 20 fluorobenzene (96 ny, 1 nmol),
light yellow oil (382 ng, Eladdpl¥ugr ude). Preparation
of 2, 4- dichlorophenyl 4-f uorophenyl dichloronethane
From24d chl.oro zotr | ri

10 Prgﬂa(rﬁ_tyr{gf bn?g d]‘.i@e §nzg O Eﬁ%-%%r#?gﬁg p(]@%aqﬁe 1 -farbaldehyde
mol ), |ight yellow oil (382 ng, 118 % crude).
Preparation of
3-chl or ophenyl - 4-f
3-chl orobenzotrifl
ng, 3 mmol) and
yellow oil (384

ophenyl dochl or onet hane: 25 From

1), AICL3 (400
@E&)’mu Il(ght

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol) and formyl-piperazine (32 mg, 90 % pure, 0.25 mmol), the title compound was
obtained as a white crystalline solid (73 mg, 88 %). m.p. 176-177°C.

15 Example 45

Preparation of (2,2-diphenyl-benzo[1,3]dioxol-5-yl)-(4-hydroxymethyl-piperidin-1-yl)-

methanone

SeotoL.
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Preparati on of 4-fluorophenyl-phenyl -di chl or onet hane:

From benzotrifluoride (146 ng, 1 nmol), A1C13 (400 ny,
w@20mmi3j2end fl uor obenzene (96 ng, 1 mmol), |POEP2003/007890

yellow oil (335 ng, 131 %cruge). WO 2004/013120

PCT/ EP2003/ 007890 -70 The foll ow ng

Frghﬁﬁi—ﬂh pih b Sz eS| dRke k- ﬁE&bKﬁﬁMcidrbehb@trilamle]r oltagtee (87 mg, 0.2

) Jnﬁ%éaﬁ%eﬁﬁmma o PR P i e U6 CORpOLRd ws

! ER98E08) . F
A o phemi o ooy e e

.mg, 3 mmol) and 5 fluorobenzepe (96 ny,1 Mol ), I|ight
yellow oil (377 ng, 138 %Eéﬂﬁagﬁé Prepar ati on of
4- et hoxyphenyl - phenyl - di chl or onet hane (R
RRpirkkah BEL,4-Vioxk Bhza-shiro| LBRIFC-8SA%-(2,2- e enpl-Béran 1,3 |dioxol-5-
(8) (1985) 1091-1100; Us 8824 From
benzotrifluoride (146 ngy/1™ W%m Al C13 (400 ny, 3
mol ) and anisole (108 ng, 1 mol), dark red viscous

oil (352 ng, 132 % de). lo Ppeparation of 4-
(piperidine- 1 -suI |) -benzgne- 1,2-diol:
1- (2, 2- Di phenyl - bengs @ 0

ul fonyl) - pi peri di
ne (1.92 g, 4.5 mo| ed ﬁ net hyl ene
chloride (69 m). A

i fluoroacetic
acid (20.7 m) an

ter (8 drops) vvere added. The
reaction was stirred at roomtenperature for 24
hours. The sol vent was evaporated and the resjidu

Prpm%ﬁ-dmphmﬁl hengeht- Aldéoxols-dwarborglic apil beadotipapll- At (87 me, 02

d N4 Qislars- %s%ﬁ@%vﬁd&rahf(k@ﬁfgo@2§hirﬁol§i,cth§’ titld Bémpound was
reS| ue was Ur| % colum ¢C ronat g%’}a&/y on

ohsninpé as ywhite m@ta@lneﬁd@ (g SS1HPbM-Bel0

nmet hanol / net hyl ene chl oride eluant). The product was
precipitated from di et hyl E{E@[déﬂ’“ pent ane. The

sol vent was evaporat ed an thé residue was stirred

wi th n-pen d.drie

V1 Bregaraen o bsncipaesy el b igel it e it i righanone
g, 97 9. ZOI\/B(ISN) 256.0 (M H+, 100). NI\/R(SOO
MHz, DMSO-D6) ppm 9.9 , 9.69 (s, 1H OH),
7.05 (dd, 1H), 7.01 (d, 1H), 2.78-2.83
(m 4H), 1.50-1.68 (M=~ 20N(m  2H).

Met hodE 2, 2- Di phenyl -heAzo @% - 5- car boxylic
acid benzotriazol - 3 , 0.2

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol) and morpholine (22 mg, 0.25 mmol), the title compound was obtained as a white
crystalline solid (64 mg, 82 %). m.p. 149-150°C.

Example 48

Preparation (2,2-diphenyl-benzo[1,3]dioxol-5-y1)-(4-methyl-piperazin-1-yl)-methanone

SRR



25 mmol ), the appropriate anmine (22 ng, 0.25 mml) and
et hyl di i sopropylam ne (32 ng, 0.25 mmol) were
waele@soiied in acetonitrile (2 m) and stirred BCT/EPIN3/007890
tenperature for 3 hours. Watgr. (20 nl) was added and
the reaction was stirred at roomtenperature for 1

PrB{-HJf 2- d?l‘% glr Iﬁééizg ltﬂ'dﬁ)xWﬁeSS-fchx}bkﬁﬁﬁ‘icﬂf ﬁenzwﬁﬁﬂﬁdl M dsfer (87 mg, 0.2

vacuum t o yield the produc
mml)aandrkrmemyﬂmp@amnﬁ 1(%‘5 g1 §-2f mmp W@f %ﬂ%fﬁpa?%ﬂq%%%o tained as a
2= h enzo 1, 3]
%l oﬁm%@%gfra (Z?()&/ﬁr 20 g@l gp[b Eéﬁjzigltscﬁ)azol 1 -yl ester,
is described in the literature (EP544166) WO
2004/ 013120 PCT/ EP2003/ 00E3gmple4d1 The foll owi ng
exanpl es were prepared follow ng nmethod E: Exanple 43

5 Prﬁgﬁ?ﬁidnodf (9h- J1EH&WI-%€£?0 23!1:11@)15& *ljwﬁfiifﬁrépﬂélplperazm 1-y1)-

di o ydrioxy pyrrg - met’hanone
I N 1 O OH 5 FromMet al%ﬂ“ﬁhenyl benzo [ 1,3]
dloxole 5-carboxylic acid benzotriazol-1I-yl ester (87

nmg, 0.2 mmol) and

yrroI|d|n8I (22 ng, 0.25 mol),
the title conmpound

obt ai nedjjas a white

crystalline solid 5. 106-107C.
Exanpl e 44 10 Preparat ) (2 2- Qi phenyl - benzo [
1, 3] di oxol e-5-car i pérazi ne“l| Tt/ebal dehyde O
ON~10~1 ~N-O'=em

2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-car boxylic acid

benzot ri azol - 1- yl ester (87 ng, 0.2 nmmol) and
Frioon Atdipheuet-henzoél,$ Rioxele-5-garboxygifasid ber;_zstrmel }-v1 estgs (87 mg, 0.2

mtlﬁcfl} %ﬁg@%&ﬁg%eragﬁte%f %%B@% ﬁg%l') [1Re GHY 88:2bbhtewas obtained

10  as a colorless foam (84 mg, 98 %). Work up: after addition of water (20 ml), the reaction
was stirred for 1 hour at room temperature. Methylene chloride was added and the
mixture was stirred 10 minutes. The organic layer was separated, washed with water and
dried over sodium sulfate. The solvent was evaporated to yield the product after drying in

high vacuum.

15 MS (ISP): 429.6 (M+H", 100). NMR (300 MHz, DMSO-Ds) ppm: 7.51-7.56 (m, 4H), 7.43-
7.47 (m, 6H), 7.08 (d, 1H), 7.07 (s, 1H), 6.92 (d, 1H), 3.3-3.6 (br m, 4H), 2.65 (sept, 1H),
2.38-2.42 (br m, 4H), 0.95 (d, 6H).

Example 50

Preparation of 1-(2,2-diphenyl-benzo[1,3]dioxole-5-carbonyl)-piperidin-4-one
& i
L
e °

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2

20

mmol), 4-piperidone monohydrate hydrochloride (39 mg, 0.25 mmol) and ethyl-
diisopropylamine (58 mg, 0.45 mmol), the title compound was obtained as a light yellow
foam (75 mg, 94 %). Work up: after addition of water (20 ml), the reaction was stirred for
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15 Exanpl e 45 Preparation of

(2, 2-di phenyl - benzo[ 1, 3] di oxol -5-yl) - (4-hydr oxynet hyl -
w@er@enidem- 1-yl ) - nmethanone O N OH O WO 2004PO1/BRD0O3/007890

PCT/ EP2003/ 007890 -72 From g4 2-di phenyl -benzo [ 1, 3]

di oxol e-5-carboxylic acid benzotriazol-1-yl ester (87

1 h@Er atQOgm tﬁ%'e)at@%dl\ﬁﬂ{ﬂ%g ICREGYIAE Wﬁy hddddll Rrthéliteutedas stirred 10

{, the ti'tl e conpound was obtained as.a
rnlmtrﬁ& éfhepw amévaééepaaatedravqgge d with ygater gpg dried pverggdium

. 1#€ntvdsed 498yigld
sﬂ%ﬁ‘*‘f PR e 1 T B e

di oxol - met hanonge
SOt Py Eanods 41757 (lr OB k05, 795 SN HEL o 205 MR 300 Mz
Dl@ﬁﬁ‘@5 82%9'4717 L4 n‘%S/II@I 787 mm,%}% 7!117'8A ihzcly il Sd lH?], 7.05 (d,
8-azaspliro(4 5)dec ny, ’25 mmol ), the
11“&)11@@@%&@0@51@%”' étkftfmﬂ@d as a white crystalline
solid (74 nyg, 83 %9. mp. 150-151C. Exanple 47

Preparati on of (2, 2-di phepy hnﬂgggo [ 1,3]
di oxol -5-yl) - nnrphol|n 4-yl -methanone O ONO/I 00

From 2,2 diphenyl ; bengol 1,3 |
b BRI ORA (2 -iPheSt: Z(Oélpg}dg?x So71T1& Bion pigdin-1yD-

nmor phol i ne (22 ny, O 25 nﬁpﬂ%noﬁ@e title conpound was
obtai ned as a white

S0,

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), 4-hydroxypiperidine hydrochloride (34 mg, 0.25 mmol) and ethyl-
diisopropylamine (58 mg, 0.45 mmol), the title compound was obtained as a colorless
foam (73 mg, 91 %). Work up: after addition of water (20 ml), the reaction was stirred for
1 hour at room temperature. Methylene chloride was added and the mixture was stirred 10
minutes. The organic layer was separated, washed with water and dried over sodium

sulfate. The solvent was evaporated to yield the product after drying at high vacuum.

MS (ISP): 402.5 (M+H", 100). NMR (300 MHz, DMSO-Ds) ppm: 7.51-7.56 (m, 4H), 7.43-
7.49 (m, 6H), 7.07 (d, 1H), 7.05 (s, 1H), 6.91 (d, 1H), 4,76 (d, 1H, OH), 3.70 (m, 1H),
3.11-3.18 (m, 2H), 2.51 (m, 2H under the DMSO peak), 1.63-1.79 (m, 2H), 1.25 ~ 1.39 (m,
2H).

Example 52

Preparation of (2,2-diphenyl-benzo[1,3]dioxol-5-yl)-pyrrolidin-1-yl-methanone

S0
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crystalline solid (64 ng, 82 %9. mp. 149-150C.

Exanpl e 48 Preparation (2,2-diphenyl-benzo [ 1, 3]
Wa@lR@oi3126 yl ) - (4- et hyl - pi per azi n- 1-yl ) - net hanP@EEPI03/@7890
N O~ 1 ~N~ WD 2004/ 013120 P@§/-EP2003/ 007890 -73 From

2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-car boxylic acid
Pr&ﬁ@zszphaﬁﬁtbénzuﬂ ,ﬁéio%le(SSZa 1R adid Bm’@éthamidl -yl ester (87 mg, 0.2

|
mehppthins Bed Aeamed ind 4T SRepY sy lRpR G 8pi025 mmoD)
the( tzge Binp QhPAlas dBtained dr 1okl Gell i RAR] 548,916 2 Madrh tupoafter
ad(llzloz ofiWatrang0 bk iheoteactiopdraetired fon ) heur 4t oo epperpipe
Métﬁ‘glbﬁle dni¥ide wikddaRn QH@ the@nRtdreMas sfirbd Bnfinetes. The organic layer
di phenyl - benzo 3]d| oxgl e- 5- ﬁar b%ﬁé aC|
wap sepasated-avashed with wakerapd dgied yer sgdmm LS. T golvent was

ev cfrgteﬂli@?ﬁéid)thggﬁﬁﬁﬁghﬂ?& depdg Wl delhighvigmi., the title
onmpound’was obtained 10 as a colorless foam (84 ny,

M B3R et P s SN ke b Sl iRize s prm:

7.4%% By kﬁnﬁ—w "V' 43L7 ds (xhﬂ@H)idCi@fis AU, Y10 (dERY, U108 (WAIF), 3.35-3.42
stirred he organi c Iayer was separ at ed,
(nhéﬁﬁebﬂmltsﬁ (%145 and dri ed over sodiumsulfate. The

‘'sol vent was evaporated to yield the product after

drying in high vacuum 13xMbplel53P): 429.6 (MtH+, 100).

NVR (300 MHz, DMSO-D6) ppm 7.51-7.56 (m 4H), 7.43-

7.47 (m 6H), 7.08 (d, 1H), 7.07 (s, 1H), 6.92 (d,

1H), 3.3-3.6 (br m 4H), 2.65 (sept, 1H), 2.38-2.42

(br m 4H), 0.95 (d, 6H). Exanple 50 Preparation of
Préparisti pharathichenzofiiphalylitexsd [@;35diorclbSnydrpemil ppiperdine-3-
: one carboxylic acid ethyl ester

SO

2,2-Diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), (rac)-ethyl nipecotate (36 mg, 0.25 mmol) and ethyl-diisopropylamine (32 mg,
0.25 mmol) were dissolved in acetonitrile (1 ml) and stirred at room temperature over
night. The reaction mixture was purified by preparative HPLC (acetonitrile/water 0.1 %
formic acid as gradient) to yield the product as a white solid (24.8 mg, 27 %).

MS (ISP): 458.4 (M+H", 100). NMR (300 MHz, DMSO-ds) ppm: 7.52-7.56 (m, 4H), 7.43-
7.46 (m, 6H), 7.08 (d, 1H), 7.07 (s, 1H), 6.92 (d, 1H), 4.03 (m, 2H), 3.12 (m, 2H), 2.50 (m,
2H, under DMSO peak), 1.92 (m, 1H), 1.63 (m, 2H), 1.43 (m, 2H), 1.12 (m, 3H).

The following examples were prepared according to the above described method F:
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O O:0--~Na OO 20 From

2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-carboxylic acid
whemwaotyemzol -1 -yl ester (87 ng, 0.2 mmol), PCTI/EP2003/007890

4- pi peri done nonohydrate hydrgchl oride (39 ng, 0.25

mol ) and et hyl - diisopropylamne (58 ng, 0.45 mmol),

the title conpound was obggimigldsas a |ight yellow

foam (75 mgy, 94 % . Work up: after addition of water

o o b8l et e e 008, 2 o

Met hyl ene chl ori dgenva$l,3[di@e]-30d)-hitthdtiosk ur e was
stirred 10 minutes. The organi c | ayer was separ at ed,

washed with water and dried over sodium sulfate. The
sol vent was evapo d to yield the product after
drying in high va dB_LL SPK 0.5 (M+-H+, 100),
417.3 (M:rNH4+, 40), .3 AN 2 ). ™NVR (300 MHz,
5 DVBO-D6) ppm 7 . 4rb,vfﬂ. .47 (m 6H),
7.17 (s, 1H), 7.1 , 1H), 7.05 (d, , 3.62-3.82
(br m 4H), 2.39-2.744 (br m 4H). Exa e 51
Preparation of (2,2-diphenyl-benzo [ 1,8]

di oxol - 5-yl)-(4-hydroxy-piperidin-1-yl)- nethanone O

ONa O\ OH_ 10 Fr om . o '
From2. 2tdihenyl-beraaklot) dioxpler bsasbexdic agidhsrgetriazalcy-y ester (87 mg, 0.2
mﬁ%ﬂzpt(g IBRRb- 21m§é*:h —?ﬁ@n}ﬁﬁﬂ éfgzmgh)?d.roafﬁghale 626 mg, 0. 25 mmol) and

droxypi peri di ne dr och orid

ﬂ%dlmmypylamlmg@éﬁ%@@mlwel (58 tﬁJﬁ coglp@gnﬁ-mgp ?btafnﬁg as a white

Ld 1467 gRpPyId was obtained as a colorless foam (73
sorrgg 91&%. rk up: after addition of water (20 ni),

the reaction was stirred for 15 _1 hou

M5 QB0 or @+ W W1 SRR OMHEe DS e Bl p e 0 (s 10FD,
6.87-XbY (&, ¥AES, 3574 (fsfﬁﬂi) 306 (B AVLEY, 2. F@®r,gani c | ayer was

separ at ed, "wash d wi'th vvater and dried over sodium

Example 55

Preparation of (2,2-diphenyl-benzo|1,3]dioxol-5-y1)-(4-m-tolyl-piperazin-1-yl)-

methanone

SO

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), 1-(3-tolyl)piperazine dihydrochloride (62 mg, 0.25 mmol) and ethyl-
diisopropylamine (96 mg, 0.75 mmol), the title compound was obtained as a light yellow
solid (14.0 mg, 15%).

MS (ISP): 477.3 (M+H",100). NMR (300 MHz, DMSO-ds) ppm: 7.53-7.57 (m, 4H), 7.44-
7.48 (m, 6H), 7.09-7.13 (m, 3H), 6.99 (d, 1H), 6.75 (m, 2H), 6.62 (d, 1H), 3.60 (br m, 4H),
3.12 (br m, 4H), 2.24 (s, 3H).



sul fate. The sol vent was evaporated to yield the
product after drying at high vacuum ©Ms (1SP): 402.5

W@ kok913100) . NVR (300 MHz, DWVSO D6) ppm 7. 51-FCBHBEP1003/007890
4H), 7.43- 7.49 (m 6H), 7.077¢d, 1H), 7.05 (s, 1H
6.91 (d, IH, 4,76 (d, 1H OH), 3.70 (m 1H), 20
3.11-3.18 (m 2H), 2.51 (Bxante B6der t he DVSO peak),
1 63-1.79 (n1 2H), 1.25 -1.39 (m 2H). Exanple 52

arat , 1
i ospambGRof (a2 Ak Eb SR GG vb-Peringt petyngs
2004/013120 PCT/EP2003/007890 -75 From
2, 2-di phenyl - benzo[ di oxol e- 5¢carboxylic acid
benzotri azol -1-yl eg (87 g, 0.2 mmol), pyrrolidin
(18 mg, 0.25 mmol) aN 9 "'SONf opyl am ne (32 ng,
0.25 mmol ), the tit] und was_obpt ai ned as a
l'ight yellow foam (7 ) 91 %9 . Work up: after
addition of water (286 ), the reaction was stirred
for 1 hour at roomtenperature. 5 Methyl ene chloride
was_ added and the m xture was stirred 10 m nutes. The
M“cﬂa@‘éﬁ“i c layer was separated, washed with water and
dri ed over sodiumsulfate. The solvent was evaporated

2t-D1pHeﬁl£)ldbéd26 @ﬂ)\}t@Ie a&alﬁbxﬂrcmtﬂgaeumazdm 19}l e¢ree @INmg, 0.5

MO IR N o

weg@%lgﬁﬂ'{)ed i nle%h;(l&ne chidride (10 $al}. Che %b‘l)moﬁ w05 stirdled dtHbom

temp@aavs?qus %@ms@vant{vgas %vwo;s%sﬂﬁ@asﬂgﬁe ”Eﬁp%rfﬁsed by

coﬁ@%r%nﬁt&g@%&%’ﬁﬂ Jlidal @F(TZO%L Etﬁyli’a'ceﬁ&r ddeati) fooyiéld itk product as a
Wh?te solid ?135 mg, 70%).

MS (ISP): 386.4 (M+H", 100), 771.3 (2M+H", 25). NMR (300 MHz, DMSO-ds) ppm:
7.52-7.56 (m, 4H), 7.43-7.48 (m, 6H), 7.07 (d, 1H), 7.04 (s, 1H), 6.90 (d, 1H), 3.40 (br m,
2H), 1.58 (br m, 2H), 1.48 (br m, 6H).

The following examples were prepared according to method G:

Example 57

Preparation of (2,2-diphenyl-benzo[1,3]dioxol-5-yl)-(4-o-tolyl-piperazin-1-yl)-

methanone

ZJ@iUé

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), 1-(2-tolyl)piperazine dihydrochloride (62 mg, 0.25 mmol) and ethyl-
diisopropylamine (96 mg, 0.75 mmol), the title compound was obtained as a light yellow
solid (1.1 mg, 1%).
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Met hod F 2, 2- Di phenyl - benzo[ 1, 3] di oxol e-5- car boxylic
acid benzotriazol-1-yl ester (87 ng, 0.2 muol),
w@ e@eptaehyl ni pecotate (36 ng, 0.25 nmmol) andPCT/EP2003/007890
et hyl -dii sopropylanmine (32 ngg- 0.25 mmol) were
di ssolved in acetonitrile (1 m) and stirred at room
M9 (Qsmemt 31(I€{+Q¥€IOO3CJNMIU{’HOO MHe, DRSC-d4) ppii: msawesx/\m 4H), 7.44-

747 o 47 36 O MRy 06t S SO bo S R 41D, 2.26

(sgﬁate solid (24.8 ng, 27 %9. M5 (I1SP): 458.4
H+, 100). NWR (300 MHz, DWVSO d6) ppm 7.52-7.56 (m
4H), 7.43- 7.46 (m 6H), 1H), 7.07 (s, 1H),
6.92 (d, 1H), 4.03 (m 2»—§@E§ﬂi§g§(m 2H), 2.50 (m
2H, under DWMSO peak), 1.92 (m 1H), 1.63 (m 2H), 1.43
Prepardtipn of racémidn- (ﬁﬂ)dlpl?e&yffhﬁlzb{)]l 3|didxiol- bxab‘phﬂé;—pmarﬂhne -2-
prepared according to Lhe abo%g gs ri bed method F: WO
D004/ 013120 PCT/ EP20GEPETHES0 e 8 ol ¢ 54
Preparation of
[ 4- (5-chl oro-2- et hoxy- phenyl) - plperafkn [ -yl]
-(2, 2-di phenyl - benzo [ 1, 3] dioxal-5-yl)-nmethanone O
/| N~O Ol ON 5 From 2, 2iPphéhyl - benzo [ 1, 3]
di oxol e- 5- car boxyl i id benzot]ria oI-I-yI ester (87
ng, 0.2 nmmol), O N
1- (5-chl or o- 2- net hoyy perazjne hydrochl ori de
(66 nmg, 0.25 mmol) -thy -di i sopropyl am ne (64 ny,
0.50 mmol ), the tit conpound was obtained as a white
solid (42.7 ng, 41 %9. M5 (1SP): 527.1 (MtH+, 100). NMWR

Frtétg%% %&nﬁ?@?g&? 'Barfn%le-(?%cf:‘ra%éésyﬁg gt_(,igée%%):g)i%ol—li %51 ’estir_ @? mg, 0.2
mrﬁ@ , icerdidethyEs B Babd 3PmeP A123thedl)aind ethyl-diisopropylamine (32
mg p@2|rgl§1pge%tﬁga%§ un% gsg t% Y a_agla)w_hgtg'_scr)ﬁcf &Eyé ﬁag,l ﬁ%)@

MS (ISP): 458.4 (M+H?*, 100). NMR (300 MHz, DMSO-ds) ppm: 7.53-7.56 (m, 4H), 7.43-
7.49 (m, 6H), 7.09 (d, 1H), 7.02 (s, 1H), 6.92 (d, 1H), 5.14 (br m, 1H), 4.16 (br q, 2H),
3.58 (br m, 1H), 3.12 (br m, 1H), 2.11 (br m, 1h), 1.18-1.63 (m, 9 H).

Example 59

Preparation of [4-(2,3-dichloro-phenyl)-piperazin-1-yl] -(2,2-diphenyl-benzo [1,3]dioxol-

5-yl)-methanone

IO
O OJQ)LK/N\@m

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), 1-(2,3-dichlorophenyl)piperazine hydrochloride (66.9 mg, 0.25 mmol) and ethyl-
diisopropylamine (64 mg, 0.50 mmol), the title compound was obtained as a light yellow
solid (58.3 mg, 55%).
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15 From 2, 2-di phenyl -benzo [ 1, 3] di oxol e-5-carboxylic

acid benzotriazol- 1 -yl ester (87 ng, 0.2 mol),
wa2¢o3/013bkyl ) pi perazi ne di hydrochl oride (62 ng, POI/RB2003/007890

mol ) and ethyl - diisopropyltagine (96 ng, 0.75 mmol),

the title conpound was obtained as a |ight yellow

MSS(Q$}]’)€15$1114 M-+HO, 1005%1ansomm DMIBD-3s) (piphatd 7, 380D H7 (1A, 7.44-

ey LSt 1157503 At 7818936 0rm,

4H6m982(l’d)fm,@}152 (d 1H), 3.60 (br m 4H), 3.12 (br m
4H), 2.24 (s, 3H). V\D2004/013120 PCT/ EP2003/ 007890

-77 Exanple 56 Preparati of

(2, 2-di phenyl - benzo[ 1, 3] %’@%@—-%—-yl ) - pi peri di n-1 - met ha

none O O :CT-" NO O Met hod G 5

%eﬁarﬁ]tlaheﬁ[y:-ﬂ:&&ﬂmoEi txﬁﬂlmmmddqd@hem)ﬂbPWkTZ;mdc}flb(z ,2-diphenyl-
enzotri azol - -y es

pi peridine (46 ; @53 % n) gleélanggg

et hyl - di i sopr opyl am ne (0.1 m 0.6 mol) were

di ssol ved i n nethygl ene chl orbde (10 mM). The solution
was stirred at @ t enper at /ggr 4 hours and the
r eni

sol vent was evapeFa e was purified by
col um chr omat ograpk lic el (R0 _@F, et hyl
acetate el uant) i ®1d The produca to white
solid (135 ny, % . M5 (1 SP): 386. i, 100), 771.3
(2MtH+, 25). NWR (300 MHz, DWVBSO-d6) ppm  7.52-7.56
(m 4H), 7.43-7.48 (m 6H) 7.07 (d, 1H), 7.04 (s,
Frddip2,2- 61p€h@n}(ldxenz'ld-ﬂl 3 &oﬁ«ﬁle{?@carbvxyhz H;ud ben&grigtal- ]mrl egt}eg (87 mg, 0.2

N e

diibchrapglapiren(yl nize026 ohm])3thk tifie crmipoBag Was obtained as a white solid
(3829 Loyl - Pi perazin-1-yl) - nethanone " O

MS (ISP): 565.2 (M+H?", 100). NMR (300 MHz, DMSO-ds) ppm: 7.52-7.58 (m, 4H), 7.44-
7.49 (m, 7H), 7.27 (s, 1H), 7.23 (d, 1H), 7.13 (s, 1H), 7.10 (d, 1H), 7.00 (d, 1H), 3.60 (br
m, 4H), 3.28 (br m, 4H).

Example 61

Preparation of racemic (2,2-diphenyl-benzo!1,3]dioxol-5-y1) -(3-hydroxymethyl-
piperidin-1-yl)-methanone

oo

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), racemic 3-hydroxymethylpiperidine (28.8 mg, 0.25 mmol) and ethyl-
diisopropylamine (32 mg, 0.25 mmol), the title compound was obtained as a white solid

(6.0 mg, 7%).
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ON OO0 ON From
2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-carboxylic acid

wheeaotyie@zol - 1-yl ester (87 ng, 0.2 20 PCT/EP2003/007890
mmol ), 1- (2-tol yl ) pi perazi ne -dthydrochl ori de (62 ny,
0.25 mmol ) and ethyl- diisopropylamne (96 ng, O. 75

MSTISP): 41626 M-+ HT,& 00 R IIRNG 00O DMVSDeld) pma?.b2-gHi8 (m, 4H), 7.43-

0 Li
7 4o o085 b7 o9 D ¢ 50 T R QB2 9% 20>
245368, Mz 1.10NBG @6)7Hpm  7.53-7.57 (m 4H), 7.44- 7.47
(m 6H), 7.09-7.14 (m 4H), 6.91-7.03 (m 3H), 3.61
(br m 4H), 2.82 (br m 4 2 (s, 3H). Exanple 58
5 Preparation of racemc M
1- (2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-car bonyl ) - pi peri di
ne- 2-Pregurixivey bf 2,2 diphestlfyenzeld13¢diorol-ByD-(0,30,6-Cetradydro-
10 From 2, 2-di phenyy, benz car boxyl iC
acid benzotriazol - @Jy @g?zé Y%&}}ﬁﬁgﬁﬁ%q%éé
racem c ethyl pipecolinate (39 ng, 0.25 rmol) and
et hyl - di i sopr opyl e (32 1o gy, 0.25 nmmol), the

title conpound wag ai ned_as a ite solid (22.6 ny,
I\/R(BOO MHz,
M. 49 (m 6H),
By

24% . MBS (I SP): 4582
DMSO- d6) ppm  7.53

7.09 (d, 1H), 7.0 692(d 514(br m

1H), 4.16 (br q, 28" 3.58 (br m 12(br m

1H), 211(brm|h),118163(m I-Bl Exanpl e 59

15 Preparation of

Fl{oéh 2,2 dplinghiberan{ ph]myicc)le-ﬁfqaémazlumcid bérgzotrinzol- HiypestaryB7 mg; 0.2
mmol Pﬁogl 3 qll'l}%(plperaz1n¥ (ll {TE 6‘99 H‘Snol?and ethyl-diisopropylamine (32
mg, 0.25 mmol), the title compound was obtained as a white solid (19.0 mg, 20%).

MS (ISP): 465.3 (M+H", 100). NMR (300 MHz, DMSO-ds) ppm: 8.31 (s, 1H), 8.13 (s,
1H), 7.86 (s, 1H), 7.53-7.57 (m, 4H), 7.44-7.48 (m, 6H), 7.14 (s, 1H), 7.11 (d, 1H),7.01 (4,
1H), 3.61 (br m, 8H).

Example 63

Preparation of (2,2-Diphenyl-benzo{1,3]dioxol-5-y1)-(4-pyridin-2-yl-piperazin-1 -yl)-

methanone

From 2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid benzotriazol-1-yl ester (87 mg, 0.2
mmol), 1-(2-pyridyl)piperazine (40.8 mg, 0.25 mmol) and ethyl-diisopropylamine (32 mg,
0.25 mmol), the title compound was obtained as a white solid (53.2 mg, 57%).

MS (ISP): 464.3 (M+H", 100). NMR (300 MHz, DMSO-de) ppm: 8.11 (m, 1H), 7.52-7.57
(m, 4H), 7.44-7.48 (m, 7H), 7.13 (s, 1H), 7.10 (d, 1H), 7.00 (d, 1H), 6.82 (d, 1H), 6.64 (dd,
1H), 3.53 (br m, 8H).
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ON-C Oe ONC From

2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-carboxylic acid
whemwaotyemzol - 1-yl ester (87 ng, 0.2 mmol), PCT/EP2003/007890

1- (2, 3-di chl orophenyl ) pi per azgjne hydrochl ori de (66.9

ng, 0.25 nmol) and ethyl- 20 diisopropylam ne (64 ng,

0.50. mml ), the title conpauglegas obtained as a |ight

yellow solid (58.3 ng, 55% . WO 2004/013120

Fressistens! Usraan S s 2 ot (e pipfgin-1-D-

(m 6H), 7.31-7.33 (m ZFMnaEmiﬁm7 14 (m 2H), 7.09

(d, 1H), 7.02 (d, 1H), 3.63 (br m 4H), 2.98 (br m

4H). Exanple 60 5 Preparation of

[4-(4-chloro-3-trifl onet hy - pRenyl ) - pi per azi n-1-yl ]

- (2, 2-di phenyl - ben% ) -yl ) -nmet hanone O

ONO/I ONCF3 d nyli- benzo [ 1, 3]

di oxol e-5- car boxyl i N-l1-yl ester (87

ng, 0.2 nmol),

1-(4-ch|oro-3-trif|u0'onethyl-phenyl)piperazine (66.2
ng, O. 25 nnDI) and ethyl 1o diisopropyl anine (32 ny,

ﬂﬁg_ the title conmpound was obtained as a white
SO 35 8 ng, 3096 NB (ISP) 565. 2 ( MrH+, 100) NNR
300 M—|z DVBO- 7. 44-

orq1d)2- dlph;grgyl(b,enzq 3 drpxg}g 5(-gprbe_gg|§1c aqlﬁ}i%i@glg, pbmol) Was
dlzsol'\gd(lﬂ dlciawrom%ﬂ]%ge (()Pb ml)HEDC@ (B0 hpr.i. E‘i’uméh*)andfi Aethiybr

aration of racem
p{p@ra@n@(%}{b@g; 2. gm@l) Pveg_e de@ pd thesg u);qop was st1rred for 5 hours at

rodus iRy VTR LB Y acriBh RaS ESHBattat¥dl dnd FREBABRRasPurified by column
chromatography on silica gel (20 g, 5 % methanol in dichloromethane eluant) to yield the

product as white crystals (150 mg, 37 %).

MS (ISP): 419.4 (M+H?, 100), 460.5 (M+MeCN+H?, 70), 837.4 (2M+H", 50). NMR (300
MHz, DMSO-Dg) ppm: 7.52-7.58 (m, 4H), 7.46-7.50 (m, 6H), 7.01 (d, 1H), 6.92 (d, 1H),
3.60 (m, 2H), 3.22 (m, 2H), 2.32 (m, 2H), 2.22 (m, 2H), 2.18 (s, 3H).

Preparation of 4-fluoro-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid:

4-Fluoro-2,2-diphenyl-benzo[1,3]dioxole (5.8 g, 20 mmol) were dissolved in THF (40 ml).
The reaction was cooled to —=78°C under argon. TMEDA (2.9 ml, 20 mmol) was added
followed by n-butyl lithium (12.5 ml, 1.6 N in hexane) dropwise. The reaction was stirred
at —78°C for 2 hours. Carbon dioxide (20 g) was added at that temperature. The reaction
was allowed to warm to 0°C and poured into water (80 ml). The reaction was extracted
twice with ethyl acetate. The aqueous layer was neutralized with 1N aqueous HCl solution,
extracted twice with ethyl acetate. The organic layer was washed with brine, dried over
sodium sulfate and filtered. The solvent was evaporated and the residue suspended in n-
hexane, stirred for 10 minutes and the product was filtered off to yield the acid as a white
solid (4.0 g, 60%). m.p.: 189-191°C.

Preparation of 4-fluoro-2,2-diphenyl-benzo[1,3]dioxole:

3_-Fluorocatechol (12.81 g, 100 mmol) and dichlorodiphenylmethane (23.71 g, 100 mol)

were dissolved in toluene (250 ml) and heated at reflux overnight. The solvent was
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/ NOH OO0 S---X'" From 2, 2-di phenyl -benzo[ 1, 3]
di oxol e-5-carboxylic acid benzotriazol-1-yl ester (87
woreno401320 20 nmmol ), racem ¢ 3- hydr oxymet hyl pi prCT/8P2063/007890
(28.8 ng, 0.25 mmol) and et hyh-. diisopropyl am ne (32
ng, 0.25 nmmol), the title conpound was obtained as a

evifbrhted aRd tik reglaugwﬂgchrzﬁﬁato Qﬁé’aﬂ{,?e@ (200 g, 1/1
CT/EP2003/0?7890 -80 NB 2é§ﬁi (MrH+, 10

aggw@ﬁe cwaaJlm;e s&l@ 26.74 g,
913/}Egl§flﬁrr55@bl)c 7.06 (d 1H) 7.05 (s, 1H), 6.91 (d,
50 (br s, 1H, OH), 3.32 (m 2H), 2.45 (m 2H),

1.78 (m : e.62 5 Pr tion of
Th@ 4o llg)_ Yang mple%ggf@rfpaie%}smg the metﬁggl H
di oxol -5-yl)-(2, 3,5, 6-tetrahydro- |
1, 2" ] bi pyrazinyl -4-yl) - nethanplees0 O/ N~ Oe ON N
From 2, 2-di phenyl benzo [ 1, Si di oxol e-5-carboxylic

N L PRI TR N —

et hyl -dii sopropylamne (32 io ng, 0.25 mmol), the
title conpound was ob |ned ag aghite solid (19.0 ny,

209 . M5 (ISP): 465.8 (MH+ 100)] NVR (300 Mz,
DVBO- d6) ppm 8.31 ( 4 13" (3 /\gH) 7.86 (s,
1H), 7.53-7.57 (m 8( , 7.14 (s,
1H), 7.11 (d, 1H), H) 1 (br m 8H).

Exanpl e 63 15 Prepar &

(2, 2- Di phenyl - benzo[ 1, 3] d| oon 5-yl)-(4-pyridin-2-yl-p

i perazin-l-yl)- nethan
From 4-fluoro-2,2-diphenyl-benzo[1 3]d10xole 5-carboxylic acid (336 mg, 1 mmol), EDCI
(210 mg, 1.1. mmol) and morpholine (190 mg, 2.2 mmol), the title compound was
obtained as a white solid (183 mg, 46 %). Chromatography was performed on silica gel (20

g, 5 % methanol in dichloromethane eluant).

MS (ISP): 406.4 (M+H", 100), 811.2 (2M+H", 25). NMR (300 MHz, DMSO-Ds) ppm:
7.54-7.58 (m, 4H), 7.46-7.50 (m, 6H), 7.01 (d, 1H), 6.96 (d, 1H), 3.63 (m, 4H), 3.52 (m,
2H), 3.27 (m, 2H).

Example 66

Preparation of (4-fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone

e

From 4-fluoro-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid (336 mg, 1 mmol), EDCI
(210 mg, 1.1. mmol) and piperidine (187 mg, 2.2 mmol), the title compound was obtained
as a white solid (103 mg, 26%). Chromatography was performed on silica gel (20 g, 5 %

methanol in dichloromethane eluant).
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O/ NOI NN From 2, 2-di phenyl -benzo [ 1,3 ]
di oxol e-5-carboxylic acid benzotriazol-1-yl ester (87
woreo401320 mol ), 1-(2-pyri dyl) pi perazi ne (40. SPOEPDNRE7890
nmol ) and et hyl -dii sopropyl aggne (32 ng, 20 0.25
mol ), the title conpound was obtained as a white
MS BPP' 4053 .(R1-+1g’, 1601/$07. 4\@1\({+HF°)30)416MI8(3(0MMHz, DRBP-DYNPm:

d
7 457556 bl 14g- (48 (chrgrD: S8 AaED, B (T By Uy 215 20 (mn,
2], D A%2 (IUENOLSC 108 ). 6 04 (dd, 1K), 3.53 (br
8H). WD 2004/ 013120 PCT/ EP2003/ 007890 -81 Exanple
64 Preparation of (4-fluopo-2,.2-di phenyl-benzo [ 1, 3]
di oxol - 5-yl ) - (4- net hyl -pi%@r—f%f%lﬁé— -yl)- methanone F O
ONO/ | Oe E5 Mthod H 4-Fluoro-2, 2-di phenyl - benzo
[ Plepkattbroafo(4sr~ &cﬁl@fd}ﬁxydlpher@d}-lbdnidwﬁ digxol 55-yirpiperidérs-1-yl-
di ssol ved in dichl oronet han 15 m). EDCl (210 ny,
1.1. nmmol) and 1-nethyl- Pi§ ?fne (220 ny, 2.2 mol)
were added and the solution was stirred for 5 hours at
roomtenperature. Th eact i of WQ)S concentrated and
the residue was puri urfn 1o chromat ography
on silica gel (20 g, . Nn chl or onet hane
eluant) to yield the ' crystals (150
ng, 37 . M5 (ISP): ( MFHH, 10 ), 460.5
( MEFMeCNtH+,  70), 8374 (ZNMFHCISO) NVR (300 MHz,
DMSO- D6) ppn1 7 52-7.58 (m 4H), 7.46-7.50 (m 6H),
7.01 (d 92 (d,
From4,7 @1@@0%)"’4 Z—gmhenzl @2{2}73 équ}colez‘i( i@b?ghlczgpbdz&iﬁgmg, 0.4 mmol),
EIRFERAN, ipQia Enof') afnldlﬁi’ﬁé?rdznezﬂglrﬂgl @R8l mRRNZ theltitle,cdinpound was

di oxol e=5-¢c i C aci
obzlaamclﬁfraowbltezs%ﬁém LAY Sramaiosr by ves psrfgrrged opsilica gel (20

gjgzjgceygggaugh soI ved in THE (40 mM). The reaction was
l'ed to - 78C under argon. TMEDA (2.9 mi, 20 mol)

ME SR (N5t Bt 06 NMR LS REMH SV b d #5735 (HallED,
7.690s, BN oW (m, SaNbon th i e .48206@)m\ES), adder4stm AT

tenperature. The reaction

Preparation of 4,7-dichloro-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid:

2,5-Dichloro-3,4-dihydroxybenzoic acid (1 g, 4.48 mmol) and dichlorodiphenylmethane
(2.12 g, 9.96 mmol) are dissolved in toluene (40 ml) and heated to reflux for 24 hours.
After cooling the solvent is evaporated and the residue is purified by column
chromatography on silic agel (100g, dichloromethane then 5 % methanol in
dichloromethane eluant) to yield the acid as white crystals (490 mg, 28 %).

MS (ISN): 385.0 (M-H*, 100). NMR (300 MHz, DMSO-Ds) ppm: 13.47 (br s, 1H, OH),
7.59 (s, 1H), 7.54 (br m, 10 H).

The preparation of 2,5-dichloro-3,4-dihydroxybenzoic acid is described in the literature
(EP416410).
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20 was allowed to warmto OC and poured into water (80

m). The reaction was extracted twce with ethyl
w@e®iala20 The aqueous | ayer was neutralized w PET/ER2003/007890

aqueous HC solution, extragyed twice with ethyl

acetate. The organic |ayer was washed with brine,

dried over sodium sulf at gxanglefoBl t ered. The sol vent

was evaporated and the residue suspended in n- hexane,

irred for nut e uct,. was f i
o]%lfePﬁ‘@t’&?PQfé‘% Cbetlitoch x Sshe b a5 iR sy fogpolin-4-y1-
60% . mp.: 189-191C. Prepatiidone of
4-f|uoro-2,2-dipheny|-benzo [ 1,3] dioxole:

3- Fl uorocat echol (12.81 g, 100 mmol ) and
di chl or odi phenyl net hgng, (23. 7¢1 g,0100 nol) were
di ssol ved in tol uene ed at reflux

overni ght. The sol ven 04MD
PCT/ EP2003/ 007890 - ed Jnd/@he resi due was
(200 g, 1/1

chr omat ogr aphi ed on ca geh
Di chl or onet hane/ n- hexahe el ua {) to yield the ket al as
a white crystalline solid (26.74 g, 91 %9. mnp.

Fréoy fy gm}ﬂg}% 5,9 |dg§%¥hﬂ%§%@[ﬂ35 ﬁﬁ)xﬁﬁtﬁcﬂb%ﬁﬁf&%dl@tm ¢hgl D& mmol),

Pr epar ati on

EQQL (Bt weg, -4 mnmlmérmnpb@hlz@(?f B¢ %%eam@la {hotittarogrround was
obﬁmﬁfd/ bsd% %ﬁ@ﬂgﬂg% FgP189). Mhromhato ap”Iﬁl V{;isgﬁ}formed on silica gel (20

uor o- heny? - benzo[ 1, 3] oxole car boxylic
g, etbiybaceBtselrentl: ol ), EDCI (210 my, 1.1. mol) and
nor pholine (190 ny, 2.2 mmol ), the title conpound was

M$ ?15@91156%@4@H+3100’5”NMR5(91)(‘) 8112 3M80-DAGPH: 7.52 (m, 10H), 7.15 (s,

Chr omat og ra(a¥ was perfornmed on silica gél (20 g, 5 %
1HeBHardI2 (> @ik A28(@rdhane el uant). MS (I SP): 406. 4
(MtH+, 100), 811.2 (2MrH+, 25). NMWR (300 MHz, DMSO- D6)

ppm  7.54-7.58 (m 4H), BxdbokdO (m 6H), 7.01 (d,
1H) 696(d 11, 3.63 (m 48 3. 52(m 2H), 3.27

Px(egaqa[tlegloé %@73@5&9&% 1@%ﬁggg$zéflﬁ %1oxol-5-yl)-(4—methyl-piperazin-1-
di oxol - 5-yl') - pi peri di n- 1yplmetahamone

From 4,7-dichloro-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid (115 mg, 0.3 mmol),
EDCI (63 mg, 0.33 mmol) and N-methylpiperazine (66 mg, 0.66 mmol), the title
compound was obtained as a white solid (28 mg, 20%). Chromatography was performed

on silica gel (20 g, 5 % methanol in dichloromethane eluant).

MS (ISP): 469.1 (M+HT, 100). NMR (300 MHz, DMSO-Ds) ppm: 7.52 (m, 10H), 7.10 (s,
1H), 3.44-3.68 (m, 2H), 3.18 (m, 2H), 2.20-2.40 (m, 4H), 2.18 (s, 3H).
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F OO From

4-fl uoro- 2, 2-di phenyl - benzo[ 1, 3] di oxol e-5-car boxylic
wa@eood/o(836 ng, | mmol), EDCl (210 ng, 1.1. nmoPQT/BPZH03/007890

pi peridine (187 ng, 2.2 mol)gsthe title conmpound was

obtained 20 as a white solid (103 ny, 269%.

Chr omat ogr aphy was perforpggmgr i lica gel (20 g, 5 %
met hanol in dichl oromet hane eluant). WD 2004/ 013120

PCT/ EP2003/ 00789 )
gBreparatismat/ %3@»1041\@31(03 éfﬁ#ﬁe yERRED %f'ﬁwm% ~(4-methyl-
7.48-7.56 (m 4H) , TpiblrabirftByl)inefithond. 98 (d, 1H),

6.89 (d, 1H), 3.58 (m 2H), 3.20 (m 2H), 1.46-1.62
(m 4H), 1.38-1.46 (m 2H). Exanple 67 5 Preparation
of

,}J\&Ii oxol -5-yl) - pi pe
ridin-1-yl- rrethanon E} rom

4, 7-di chl or o- 2, 2-d| phehy lobes N<

di oxol e- 5- car boxyl i |d (14 rTg, 0.4 mmol ), EDC
(84 ngy, 0.44 mmol) and plperlalne (75 nmg, 0.88 mmol),
the title conmpound was 10 obtained as a white solid

Frﬁ %mﬁséi’)@hloﬁj? or %ﬁ’&{yﬁge zo‘[\@§ d?&(di@!(ﬁ-’&@oﬁ?ﬁmsddd @80 mg, 0.23

(4, 7-dichloro-2,2-d

uant

Dﬂjd}w mMaZé mmol&/aed Newsthylwiperagint (59, mg-0750mmol, the title
nfl %ﬁo%téﬁei&@%m%s_éﬁdgghzgz kb/o% éhr%ﬁla@@ra}%ﬁ’)was performed on

Prepar ati on of
sﬂalcagehﬁz@rg, 6fomethaneliip dichidromethase Bl uin
di oxol e-5-carboxylic acid: 15

Mﬁ]ﬁlﬂ?‘ &Y. Pgmﬁﬂméﬂ) Wﬁﬂi@@b@ﬁﬂ@'lﬁ\/{@@tﬁ f f}mg 7.3%. (4:8 IOH),) 7.18 (s,

or odi phenyl et hane
1H}),8. r%é&KMeaH)r-’?lﬁdFluéHé 320240 mah )Jr?e%&(goﬁf#b refl ux

for 24 hours. After cooling the solvent is evaporated

-ShiBHY-2 hL &Fh &¥1-Beh20IM 3] did¥oRTBLAM d:
Pﬁggrahglﬁgrfzgdé‘gﬂl? %%%l di chl gr%??et hairygpt en 5 %netoﬁglalﬁa;CI

7JB'E0mgL@-Qm%E@-@QtJI§H&1g%H% 11,31 Roxd]leb kafthiRyldcdcitl asthyhéste (520
mg, % g:lniols Lllsgd%sngfed in THF (6 ml). Lithium hydroxide hydrate (190 mg, 4.64
mmol) in water (6 ml) is added. After addition of methanol (2 ml) the reaction is heated to
reflux for 5 hours. After cooling the organic solvents are evaporated and the reaction is
diluted with water, acidified with 1N aqueous HCl solution and extracted with ethyl
acetate. The combined organic layers are washed with brine, dired over sodium sulfate and
filtered. The solvent is evaporated in vacuo. The residue is stirred with n-hexane. The

product precipitates as a white solid (350 mg, 70%), which is filtered and dried.

MS (ISP): 429.1 (M+H, 100). NMR (300 MHz, DMSO-D¢) ppm: 13.45 (br s, 1H, OH),
7.68 (s, 1H), 7.52 (m, 10H).

The preparation of 7-bromo-4-chloro-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid
methyl ester is described in the literature (EP 0 544 166).
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20 M5 (ISN): 385.0 (M H+, 100). NWR (300 MHz, DWMSO D6)
ppm 13.47 (br s, 1H, OH), 7.59 (s, 1H), 7.54 (br m

waQookp131Tthe preparati on of PCT/EP2003/007890
2, 5-di chl oro- 3, 4-di hydxoxyberggqic acid is described in
the literature (EP416410). W) 2004/013120

PCT/ EP2003/ 007890 -84 Exapnlf1e68 Preparation of
(4, 7-di chl oro- 2, 2-di phenyl'-benzo [ 1, 3]

di oxol - 5-y] ) - nor phaol i n-4-yl - nmet hanone 0] .0 1.
Hsepareiorsob 7o morL-ahlers- 32 iphmibaREN 2  derelo 1) pigricin-1-71
di oxol e-5-carboxylic aci dp{ipthor®, 0.4 mmol ), EDCI

(84 nmy, 0.44 mmol) and norpholine (77 ng, 0.88 mmol),

the title conmpound was obtained as a white solid (88
ng, 49% . Chromatography was Qerfmrned on silica gel

(20 g, ethyl acetaty &I P): 456.4 ( MtH+,

100). NWR (300 MHz, éé§gh$n1 10H), 7.15

(s, 10 1H), 3.45-3. 2 : 2H). Exanpl e

69 Preparation of O

(4, 7-di chl oro- 2, 2- di phényl - beﬁ%o[ 1, 3]di oxol -5-yl)-(4-m

et hyl - pi perazin-1- yl)-nmethanone C OOON O1 O\ E

Gl 7- 1100 & &z S O ' L5 He aid31100 mg, 0.23
Pl b U 7 B b AR S RSB Syl g 00 me
m®Y, EPCIMBBgths mmmiband piperding (Pomgzl-Hempae) e tide ggnpound
was Bbeided dGwiitd dofi (7 mg, 7%). Chromatography was performed on silica gel (20

g, ethyl acetate eluant).

MS (ISP): 498.1 (M+H™, 100). NMR (300 MHz, DMSO-Dg) ppm: 7.52 (m, 10H), 7.17 (s,
1H), 3.56 (m, 2H), 3.12 (m, 2H), 1.48-1.60 (m, 4H), 1.40-1.482.09 (m, 2H).

Example 72

Preparation of (7-bromo-4-chloro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-

methanone

O cl O
o Lo
Q Br
From 7-bromo-4-chloro-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid (1100mg, 0.23
mmol), EDCI (49 mg, 0.25 mmol) and morpholine (44 mg, 0.50 mmol), the title

compound was obtained as a white solid (47 mg, 39 %). Chromatography was performed
on silica gel (20 g, ethyl acetate eluant).

MS (ISP): 500.1 (M+H", 100). NMR (300 MHz, DMSO-Ds) ppm: 7.52 (m, 10H), 7.23 (s,
1H), 3.42-3.70 (m, 6H), 3.19 (m, 2H).
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conpound was obtained as a white solid (28 ng, 20%.

Chr omat ogr aphy was perforned on silica gel (20 g, 5 %
woredohamako i n di chl or onet hane el uant). MS (| SP)PCHEBP2023/007890

(MtH+, 100). NWR (300 MHz, DO D6) ppm 7.52 (m

10H), 7.10 (s, 20 1H), 3.44-3.68 (m 2H), 3.18 (m

2H), 2.20-2.40 (m 4H), ZExkédle73 3H). WO 2004/013120

PCT/ EP2003/ 007890 -85 Exanple 70 Pr epar atl on of

(7=brom- 4- rp- d
4 Rreppragoy, Pw(ﬁﬂﬁﬁi%% -‘%Pﬁ‘&ﬁ'&’f ig}‘i 5”“’1 W RiRsidingl-y1-
00O 10 E Br 5 Frommethanone
7- brono- 4-chl oro- 2, 2-di phenyl -benzo [ 1, 3]
di oxol e-5-carboxylic acid (100 ng, 0.23 muol), EDCI
(49 ng, 0.25 mmol) af nethyIpreraZ|ne (50 ng, 0.50

mmol ), the title Qpoung d as a white

solid (9 ng, 8% . Chromakog \A%g:aerforrred on

silica gel (20 g, Rt hero di or onmet hane

eluant). M5 (ISP): § (MrH%,100) . NWVR (300 MHz,

DVSO- D6) ppm 7.52 (ny7” 10H), 7.18 (s, 10 1H),

3.44-3.68 (m 2H), 3.17 (m 2H), 2.20-2.40 (m 4H),
Plp%r%?he((ﬁ 3 n?ﬂHk TmlﬁBB Qﬁﬁ@%ﬂy‘l’ Hné?fprogylamme (0.5 ml, 3 mmol) were dissolved

| oro-2 di % ?l
in met}w&ﬁnédg,b@ép 1533(%1)] é- I—éjgfrgxy- enyl enzo| 1,3]dioxole-5-carbonyl
chlznﬁé o434 % G RHPr Hssdtvdli b ﬁ{%dflgﬁrbﬁll{riﬂe?th ‘illhl%’v@é &i&d@i@é;ﬁﬂse at

oxylic actd nethyl ester
roqth deyoperatyre. e Hgacpgn ap stn[_rp@ 2\ H?H%VH%PG;@(‘B’@ Hl;,gﬁa E@gs The solvent

wab g% offed 4 é}cﬁﬂie r%@ie)wésg)a‘ﬁ@ﬁ&{ed(t@w%eh ekisyl a@gﬂﬁg and\WatéE The

t1on nmet hanol m) t ereactlgnls at ed
orgemiqleyerwas peiradsedhvith 4N aqueers Hebiglurpn, Rengrdjied; aver sodfum

sul?ﬁé %&P Fiffer@d. eﬂf‘e%@ﬁz@ﬁﬁv%v@ﬁ@raﬁé&leanﬁ%@fésﬂﬁhe ipgrified by tf8mn
wat er, acidif IN ao%ueous HC1 @10' ut.i on and

chmategmpblv on sikicagah {20 886 ragthanofidichbloemethans glupte to yield the

£ 5 whie i 4B opy.i ne, dired over sodium
Phg%%%ate ang&ﬁfﬁl éM% é%e solvent is evaporated in
acuo. The resjdue is stlrred Wi_t h n-hexane,
DY

M%%BDJ&@%K%&%»ﬂQ@e&M@ (30QMiH7 DYGIO-Ps) BBB: A&gg %%1 OH), 7.52-
7.38 g 7 41 KR (d 686 .88 (£ UH), 6.46 (s, 1H), 3.38 (br m, 4H), 1.59 (br m,

2H), 1.09 (br m, 4H).

The preparation of 7-hydroxy-2,2-diphenyl-benzo[1,3] dioxole-5-carboxylic acid is
described in the literature (K. S. Feldman, S. M. Ensel, J. Am. Chem. Soc. 115 (3) (1993)
1162-3.)

Preparation of 7-hydroxy-2,2-diphenyl-benzo[1,3]dioxole-5-carbonyl chloride:

7-Hydroxy-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid (334 mg, 1 mmol) was
dissolved in chloroform (5 ml). One drop of triethyl amine was added. At 45 to 50°C
thionylchloride (0.33 ml, 4.5 mmol) was added within 30 minutes. The solution was than
stirred for 6 hours at 70°C. The exccess thionyl chloride was removed by evaporation. The
crude 7-hydroxy-2,2-diphenyl-benzo[1,3]dioxole-5-carbonyl chloride was used without
further purification in the next step.
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20 M5 (I1SP): 429.1 (M+H+, 100). NWVR (300 MHz, DMSO D6)

ppm 13.45 (br s, 1H, OH), 7.68 (s, 1H), 7.52 (m
waQidy/013ibe preparati on of PCT/EP2003/007890

7- br ono- 4- chl or o- 2, 2- di phenylgghenzo [ 1, 3]

di oxol e-5-carboxylic acid nethyl ester is described

inthe literature (EP O 543%3;@@&.74% 2004/ 013120

PCT/ EP2003/ 007890 -86 Exanple 71 Preparation of

7- br ono- 4- chl_oro-2, 2-di ph - [ - 5- -
BIcHRioEaP o1 1 DIRHR B ARG ek Si9me) R < Q7L g RaghophenyD-
From 7- bronop-4-chl or g);za,@te(ﬂlianj?&ay[},yrhmbzo [ 1, 3]

di oxol e-5-carboxylic acid (100 ng, 0.23 muol), EDCI

(49 nmg, 0.25 nmmol) and piperidine (50 ng, 0.50 mol),

the title compoung as obtaiffed as a white solid (7
nmg, 79 . Chromat@ 3 ed on silica gel

(20 g, ethyl acetatexel | SP): 498.1 (M-H+,
100). NWR (300 o]o] ) P> 1+, 7.17
(s, 10 1H), 3.5 3.12 (m 2 1.48-1.60 (m

4H), 1.40-1.482.09(m 2H). Exanple Ffpar ati on of
(7-brono- 4-chl or o- 2, 2- di phenyl -benzo [ 1, 3]

i gxol -5-yl Y- norpholin-4-yl:. net . O 0
Gt gromi ) A P oD SR HOP P 3 oD was
sub é’tiﬂe@%ﬁéiﬁéﬂ@i&é&%ﬁfd&)@él}(h@ ﬁﬂ)ﬁ@ﬂﬁldﬁﬁa ( ﬁg].ar@izE@SO’ﬂﬁgJ 1.2 mmol) was
) . Dr In : ., 0.50
NS E I DN TR T K O
esB@|(13h ﬂ1§,70.57'ﬁ1m&9.m redcibR s autraaby 2 hatrsRe tdexh i@dperature. The
solvent was evaporated and the residue was purified by column chromatography on silica

gel (20 g, ethyl acetate eluant). The amide was obtained as white crystals (177 mg, 75 %).

MS (ISP): 478.4 (M+H", 100). NMR (300 MHz, DMSO-Ds) ppm: 7.53-7.57 (m, 4H), 7.44-
7.50 (m, 8H), 7.17 (t, 2H), 7.15 (s, 1H), 7.10 (d, 1H), 7.01 (d, 1H), 6.15 (br s, 1H), 4.15 (br
s, CHy), 3.62 (m, 2H), 2.52 (m, 2H under DMSO peak).

Example 75

Preparation of 1-(2,2-diphenyl-benzo[1,3]dioxol-5-yl-methyl)-4-(4-fluoro-phenyl)-
1,2,3,6-tetrahydro-pyridine

ot
F
Lithium aluminium hydride (13 mg, 0.36 mmol) was suspended in THF (10 ml). At room
temperature (2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-[4-(4-fluoro-phenyl)-3,6-dihydro-2H-
pyridin-1-yl]-methanone (104 mg, 0.22 mmol) dissolved in THF (1.5 ml) was added
dropwise under argon. The reaction was heated to reflux for 2 hours. Lithium aluminium
hydride (50 mg) was added and the reaction was heated to reflux overnight under argon.

Lithium aluminium hydride solution (0.3 ml, 1M solution in THF) was added and the

reaction heated to reflux for 4 hours. The reaction was cooled (ice bath) and under argon a
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on silica gel (20 g, ethyl acetate eluant). M (I SP)

500.1 (M+H+, 100). NWR (300 MHz, DMSO D6) ppm 7.52 (m
waudy/o132@3 (s, 20 1H), 3.42-3.70 (m 6H), 3.ROI/EP3003/007890

2H). WD 2004/ 013120 PCT/ EP2088L007890 -87 Exanple 73

Preparation of (7-hydroxy-2,2-di phenyl-benzo [ 1,3 ]
mighuesFlwaery(0)4 ml)iaﬁldﬂ?}ﬂl: (L5 inl}wyzis-adﬂedl Klawbmn @he feactidiNgadstitred for

10 8}1?1&8%%;;%?’3@0 51(16'1 %ar naté3 2%3)5 b&% %ge ges? { yas ’Iﬁlﬁered and

thefB{rite MeB osddhakieddn (viﬁld'ﬂl" he residue was dlssolved in ethyl acetate. The

BT TN e
yieldthepisiict & aWwhitvesloAed eﬂcdi:rs i85 enga 85 °/cr)o o m

tenperature The reaction was stirred at room

MSTPEREL UGioafe G NI Prop MR hiRiDa BBR G A6 T e 7.42-

7.5316h, YEY e7.14 (BN 6. %r(gﬁgH_o 6.8y 61 _1M/§$ Sy Hd)d ,&ONMbE by 11—N, 3.48 (s,
yeoQ ti ine,.dried over sodium
C}ggl?’foétj(g";%)’ ?Sb kl’é’r g]g()’ ZT#e(r;%gF'ﬂent was evaporated and
the residue purified by colum chromat ography on

silica gel (20 g, 5 % nethanglle V& di chl or onet hane
eluant) to yield the phenol as a white solid (180 ny,

1 gl 0 A0l A8 S0 e

4H), 7.41-7.48 (m 6H), 6.52 (s, 1H), 6.46 (s, 1H),
3.38 (br m 4H), 1.59 (br m 2H), 1.09 (br m 4H).
The preparation of

7- hydr oxy- 2, 2- di phenyl - benzo[ 1, 3] di oxol e-5-carboxylic
acid is described i e Ilterqtyre (K. S. Fel dman,

S. M Ensel, J. Am dm o 115 (1993)
1162-3.) 20 Preparation Af
7- hydr oxy- 2, 2- di phe eﬁzo 1, 3] oxol e- 5- car bonyl

chl ori de:
7- Hydr oxy- 2, 2- di phenyl - benzo[ 1, 3] di oxol e-5-carboxylic
acid (334 ng, 1 nmol) was

2,2-Diphenyl-1,3-benzodioxol-5-amine was dissolved in dichloromethane (5 ml). N-
ethyldiisopropyl amine (0.1 ml. 0.6 mmol) and benzenesulfonyl chloride (88 mg, 0.5
mmol) were added. The reaction was stirred for 5 hours at room temperature. The
reaction was washed with cold 1N aqueous HCI, with 1N aqueous NaOH and with
saturated aqueous sodium chloride solution. The organic layer was dried over sodium
sulfate, filtered and the solvent was evaporated in vacuo. The residue was purified by
column chromatography using dichloromethane as the eluant. The product was

crystallized from hexane to yield the product as white crystals (12 mg, 6 %).
MS: 428.3 ([M-H]").

NMR (300 MHz, DMSO-ds) ppm: 10.05 (br, 1H, NH), 7.69 (d, 2H), 7.59 (d, 1H), 7.55 (d,
2H), 7.50-7.38 (m, 10H), 6.87 (d, 1H), 6.73 (s, 1H), 6.50 (d, 1H).

The following examples 79-86 (except Example 82) were prepared using the method
described for the preparation of Example 78:



di ssolved in chloroform (5 m ). One drop of triethyl

am ne was added. At 45 to 50C thionylchloride (0.33
wWoreqo441820mol ) was added within 30 m nutes. ThRCT/EP2003/007890

solution was than stirred tgp-6 hours at 70C. The

exccess thionyl chloride was renoved by evaporation.

The 25 crude 7-hydroxy- 2, Braghigii2hyl - benzo [ 1, 3]

dioxole 5-carbonyl chloride was used wi thout further

e R

1 (2,2 Di phenyl - benzo[ 1, 3] di oxol -5-yl)-carbonyl -4-(4-f
| uoro- phenyl)- 1,2,3,6-tetrahydro-pyridine OON OF
5 4-(4-Fl uorophenyl)-1, 2, 3, 4-tetrahydropyridine
hydrochl ori de (106 Q. 5 nmmol ) we$ suspended in

nmet hyl ene chl ori de ( | ). Ethyldv?%%propyl am ne
(150 ng, 1.2 muol) wa>—addeg o bwkd by

2, 2- di phenyl - benzo[ 1, 3] di/&xo - cdrboxylic acid
benzotriazol -1-yl es (150 My, 0.5 mmol). The
reaction was stirred 2 hours at roomtenperature.
The solvent was evaporated and the residue was
purified by colum chromatography on silica 1o gel (20
g, ethyl acetate eluant). The am de was obtai ned as

whjte crystals (177 75 9 SP 78..4
Th Gy CoRmRipa e BRRucER S BRytbncs itk ths geberalinpfiod plEnple 78
5 froZn 44- c}l_%hé%d(l[ﬂ-b&ﬂbdm?{ollg _afriine @) methadSsulfonylttdpride.. 10
01 (d, 1H), 6.15 (br s, 1H), 4.15 (br s,
). 03. qé (m 2H), 2.52 (m 2H under DMSO peak).
é§%ﬁﬁﬁgl 5 15 Preparation of
1- (2, 2-di phenyl - benzo[ 1, 3] di oxol -5-yl -nethyl)-4-(4-flu
M&rmafephessd J[M4HZ)3, 6-tetrahydro-pyridine ON OF

NMR (300 MHz, DMSO-ds) ppm: 7.44-7.58 (m, 10H), 7.28 (s, 1H), 7.13 (d, 1H), 7.06 (d,
1H), 3.49 (s, 6H).

10 V Example 80

Preparation of N,N-bis(butylsulfonyl)-2,2-diphenyl-1,3-benzodioxol-5-amine

N N—
QP
o N 0

" off\

The title compound was produced in accordance with the general method of Example 78

from 2,2-diphenyl-1,3-benzodioxol-5-amine and butansulfonylchloride.

15 MS: m/e = 530.4 ((M+H]").
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Li t hi um al um ni um hydride (13 ng, 0.36 mol) was
suspended in THE (10 m ). At room tenperature
w@ 29020Di1phenyl - benzo[ 1, 3] di oxol -5-yl) - [ 4- (4- f | RCT/BPPNEON7890
yl)-3,6-di hydro-2H 20 pyridion~1-yl] -nethanone (104
ng, 0.22 mmol) dissolved in THE (1.5 m) was added
NMR 60U &1 DMSOady ppm: Thée-7r58at,il0H)ya32 sedtipd.2dd, 1H), 7.03 (d,

1k B e L0 S MR SRy 0 15,20 ™
over ni ght under argon. Lithium alum ni um hydride

solution (0.3 m, 1M sol uExanple®lTHF) was added and
the reaction heated to reflux for 4 hours. The

eact i on s, €00l ed {] : :
B PRa g ot 6 S0 b2 A Ben N B Ghal By -amicde
(0.4 mM) and THE (1.5 mM) was added slowy. The

reaction was stirred for 10 minutes and solid

pot assi um carbonate (2 g) was added. The reaction was
filtered and the filtrate was concentrated in vacuo.

The residue was di ss d in ethyl tate. The

organi ¢ sol ution was ¥ i~ " f sul fat e,

filtered and the sol ven ,;-*3 aporated to 5 yield the
product as a white cI ess viscous oil (85 ng, 85

%. M5 (ISP): 464.4 (MfH+, 100). NWVR (300 MHz, DMSO D6)
ppm 7.52-7.56 (m 4H), 7.42- 7.53 (m 7H), 7.14 (t,

2H), 6.98 (m 2H), 6.87 (s, 1H), 6.83 (d, 1H), 6.09

(br s, 1H, 3.48 (s, CH2), 3.01 (m 2H), 2.59 (m

Thzq;l)(ﬂz’cgngﬂ%ﬁ%g]ﬁﬁzs _li%%q.}?ég g‘%cgjn? an%e? WIPT.L e ée%texi‘a? Pneﬁ‘fod of Example 78

fréth 9%08ipRe 1) I, DBeRAACSKY]-b aimdift ded tyclohexMeshrboxylic acid chloride.
2, 2-Di phenyl -1, 3-benzodi oxol -5-am ne was di ssolved in

di chl or ne.{5 mM). N ethyldiisopropyl amne (0.1
M%m/ﬁégﬁ%w*%rld)'benzenesul fonyl chloride (88 ng, 0.5
nmol ) were added. The reaction was stirred for 5 hours

NBIR (300 ML PRISat-df)@pmf Bey 1{br, 18BN b 7. Mles 5evas d#)w.0h (d, 1H),

oSE D AR L e PSSR E AR,

organi c |layer was dried over sodium sulfate, filtered
and t he sol vent was evaporExhexpld 82 vacuo. The resi due
was purified by colum chromatography using

dig£hl . o
R R S R R 8T R Seh oncl Sy gide
crystals (12 ng, 6 %9. 20 Ms: 428.3 ([MH-).

H (o]

O NS
i(t@( o~

)

N,N-Bis(butylsulfonyl)-2,2-diphenyl-1,3-benzodioxol-5-amine (Example 80, 79 mg, 0.15

mmol) was dissolved in tetrahydrofuran (4 ml). Tetrabutylammonium fluoride solution in

tetrahydrofuran (1M, 0.16 mL, 0.16 mmol) was added dropwise at room temperature and

the solution was stirred at room temperature overnight. The reaction was heated to reflux
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NVR (300 MHz, DMSO d6) ppm 10.05 (br, 1H, NH), 7.69
(d, 2H), 7.59 (d, 1H), 7.55 (d, 2H), 7.50-7.38 (m
waudy/018287 (d, 1H), 6.73 (s, 1H), 6.50 (d, 1HCT/EPm®03/007890
fol l owi ng exanpl es 79-86 (exé2pt Exanple 82) were
prepared using the method described for the
forfA0apatuads, poured iffx amprr end 8xtrife 004y VitlB ¢yl acetate. The combined

PCT/.EP2003/ 00789
oree 5/ S RE A v T S PO i ovr
sodiam ditﬂifateAﬁ}t@ed énd tHesolvend \eascmapmm imaacupr Dok aseidug fras purified

by Er B e Rt g GG Tl s B AR fdhoation from

hexielyteidsitht pryduchdsorhitkecry<Eils (46hmgg496).i d. MS: nmfe =
446. 4 ([Mi-H] 1 NI\/R(SOO MHz, DMBO- d6) ppm 7. 44-7.58

10H), 1y 7-13 (d, 1H, 7.06 (d, 1H),
Isg"rﬂﬁé ?"é&ﬁg%f&ﬁg}( e 80 Preparation of
N, N- bi s( but yl sul fonyl ) -2, 2-di phenyl - 1, 3- benzodi oxol - 5-
NMRi (380 Mblz, DMSQ-ds) ppmITh53 (b, 1H, NEHphond- 4345 pPHs el d, 1H),

TR S s g e 7

but ansul fonyl chloride. 15 M5: me = 530.4 ([MH +). WO
2004/ 013120 PCT/ EP2003/ 00Egample881 NVR (300 MHz,
DVBO- d6) ppm  7.44-7.58 (m 10H) 7.22 (s, 1H), 7.12

(d401'(_%rep}f_§ﬁ> (&é\%(%fbdn%%bn§lzbé , Hioxoﬂ-S%fi-) byrtiite

S IOy
Ijo

The title compound was produced in accordance with the general method of Example 78

from 2,2-diphenyl-1,3-benzodioxol-5-amine and butanoic acid chloride.
MS: m/e = 360.3 ([M+H]".

NMR (300 MHz, DMSO-ds) ppm: 9.78 (br, 1H, NH), 7.41-7.55 (m, 11H), 6.94 (m, 2H),
2.22 (t, 2H), 1.59 (m, 2H), 0.89 (t, 3H).



Preparation of cycl ohexanecarboxylic acid

(2, 2- Bi phenyl -benzo[ 1, 3] di oxol -5-yl)-amde H N ~ O
w@2003/0THeo titl e conpound was produced i n accorPEmnEr2003/007890

with the general nethod of Exggple 78 from

2, 2-di phenyl - 1, 3- benzodi oxol - 5- am ne and

cyclohexanecarboxyllc aC|¢Xgthmude MS: me = 400.5
([N%kﬂ+) NVR (300 MHz, DWVSO-d6) ppm 9.71 (br, 1H

Prfmrauzn 9%11105?51?011119;4 E')%y@ 56 @%-dlf%y}-bi? 1’?fd4§’968'r%'yl>'amlde
10H). Exanple 82 Preparation of butane- 1-sulfonic
acid (2, 2-di phenyl -benzo[ 1, 3] di oxol -5-yl)-am de H O
N, N- Bi s(butyl sul fonyl)-2, 2-di phenyl -1, 3- benzodi oxol - 5-
am ne (Exanple 80, 79 0. 15 15[pnpl) was di ssol ved
in tetrahydrofuran (4 Tetrabutyl nmmoni um f | uori de
solution in tetrahydreft -
was added dropw se at japre-temperature and the
solution was stirred -ﬂiboon1tenperature over ni ght.
The reaction was heated to reflux WO 2004/ 013120
PCT/ EP2003/ 007890 -92 for 30 m nutes, poured into
wat er and extracted twice with ethyl acetate. The
conbi ned organic |ayers were washed with saturated

Tlgﬂrfﬁ?gt i3 d%sgv%cﬂ[deg@n 8QHdneBwitH th@gknee hletlﬁﬁpcbfl]ﬁhmple 78

filter and the solvent was _e ?qﬂ
5 ﬁvm&,@ydlpm@ylrb%wbaxy@dm@ﬁcﬁmméa 4pporbo ﬁﬁ?ﬁr onylchloride.
chr omat ogr aphy usi ng di chl oronet hane as the el uant.

Nﬁyﬂﬁgaubgqqpmgg;2r0n15 hexane yi el ded the product as
white crystals 8 ng, 74 %9. |ISNMS. nie = 408.2

N (300 MEZYOMSC o PPery L bor tba k03 5B (L) 12§ (s 11D,

6§9(5<91H>},6%|1d 131)@5&(&1,23&*) 337.8Q4HN 2H), 0.804 (t,
. Exanpl e 83 10 Preparat|on of

N—(2 2-di phenyl - benzo 1j£én95§§$| 5-yl)-butyram de

06 ni, 0.16 mol)

10 Preparation of piperidine-1-sulfonic acid (2,2-diphenyl-benzo(1,3]dioxol-5-yl)-amide

QL HO
J@f

The title compound was produced in accordance with the general method of Example 78

from 2,2-diphenyl-1,3-benzodioxol-5-amine and piperidine-1-sulfonyl chloride.
MS: m/e = 435.3 ([M+H]™).

15 NMR (300 MHz, DMSO-dg) ppm: 9.62 (br, 1H, NH), 7.41-7.55 (m, 10H), 6.97 (d, 1H),
6.87 (s, 1H), 6.68 (d, 1H), 3.04 (m, 4H), 1.37 (m, 6H).



H ON ~ ~ 00 v The title conmpound was produced in
accordance with the general nethod of Exanple 78 from
wWQ2@4m1pbenyl - 1, 3- benzodi oxol - 5-am ne and but BEIDER2003/007890

acid chloride. M5: me = 360983- ([ MtH }. 15 NWR (300
MHz, DMSO-d6) ppm 9.78 (br, 1H, NH), 7.41-7.55 (m
11H), 6.94 (m 2H), 2.2Z%sbhpldd., 1.59 (m 2H), 0.89
(t, 3H). WD 2004/ 013120 PCT. P2003/ 007890 -93 Exanple
84 Preparatiqn o I|r1 rbox [ Ld,. .
Preparatigh gRRRGTdiBET &z@[r{i largds ﬁ% s Riptghsey)-amide
The title conmpound was produced |n accordance wWth the
general nethod of Exanple 78 5 from
2, 2-di phenyl - 1, 3- benzodi oxol - 5- am ne and
4- nmor phol i ncarbonyl chl oride. Ms: me = 403.4 ([ MtH +).
NVR (300 MHz, DMSO dB) Sppm 8.4;,( r,] 1H, NH),
7.40-7.55 (m 10H), R &AL & 9 (d, 1H), 6.83
(d, 1H), 3.58 (m 4H),, A3 H) Exanple 85 10
Prepar ati on of pi peri ¢ging-1-sul foni c acid
(2, 2-di phenyl - benzo[ 1N-3f di oxol -5-yl)-amde H 11 N O
The title conpound was produced in accordance with the
general nethod of Exanple 78 from
2, 2-di phenyl - 1, 3- benzodi oxol - 5- am ne and
pi peri di ne-| -suI fonyl chloride. M5 nfe =
The fiklte kbmpouddwaiRo(80w ivagcorbvrevig) the general, regtheé of Exgmple 78

5 ﬁog%%-{ Bl’é}elnifi-'} ,?; %&gﬁdﬁ(})m iﬂ?‘,n%z .nggnlze}nwlréel_cl)aﬁ)d\?l\gl foridd) .

2004/ 013120 PCT/ EP2003/ 007890
MS: m/e = 401.4 ([M+H]™).

NMR (300 MHz, DMSO-ds) ppm: 8.30 (br, 1H, NH), 7.40-7.55 (m, 10H), 7.22 (d, 1H),
6.84 (m, 2H), 3.36 (m, 2H), 1.45-1.56 (m, 6H).

Example 87

10  Preparation of [2-(4-chloro-phenyl)-2-(2-fluoro-4-methoxy-phenyl)-benzo[1,3] dioxol-5-
yl]-morpholin-4-yl-methanone

O\

a) Preparation of (2,2-diphenyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-methanone

To a mixture of 1H-benzotriazol-1-yl 2,2-diphenyl-1,3-benzodioxole-5-carboxylate (300
15 mg, 0.689 mmol) in acetonitrile ( 2.0 mL) was added morpholine (100 mg, 1.15 mmol,
1.67 eq.) at 0°C. After 10 min, the cooling bath was removed and the reaction was stirred 3

h at 20°C. The reaction was partitioned between water and dichloromethane. The aqueous
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-94 Exanpl e 86 Preparation of pi peridine-I|-carboxylic

acid (2, 2-diphenyl-benzo [ 1,3] dioxol-5-yl)-am de ON
W@2@@4/032¢ i t | e compound was produced i n accor dBeCEP2403/607890

the general nethod of ExanplLes7Z8 5 from

2, 2-di phenyl - 1, 3- benzodi oxol - 5- am ne and

lay@xl ﬂgsr éxﬁ'la&@& %&%Mﬂofmﬁ&hh&eThy&mﬂfn@d ﬂr%@dc 1452 W lahed with

brme 2 wat55 al(l e%edqg )vggpl%?] qffos@%% b‘rgﬂg gorepr?u 67 gggguant. ) as
avﬁﬂkﬁgﬁa 1.45-1.56 (m 6H). Exanple 87 1o Preparatlon

2-(4-chloro yl)-2-(2-fluoro-4-nmet hoxy-phenyl)-ben
éé’{l/f ‘b&@fi‘gﬁﬂyl ] -norpholin-4-yl - et hanone Y )O F
0 J-1, N 0 0:11 00 <ci a) Preparation of
1 BerdottihE 0y 2 bediphénki-3]dbaweticRolets-carbogpfiatk ivas frephrede
t hanone, . To a mxt%{%%@yf zotriazol -1 -yl
accgrémg,t%h@ﬁa};prelprgc 6%55 carboxyl ate (300 15
ng, 0.689 mmol) in acetonitrile ( 2.0 nL) was added

b) Mp@t@iohnﬁ(g AQGhydroxyl phényiplorphdlirbZ-ybanethaton8C.  Af t er
mn, the cooling bath was renoved and the reaction

B g P o TR gt B g0

m&ﬁ%n@ BARRg RCT hirhdl) @3 trifit884etie Qﬁd I(za;aﬁ.l’) waa sdded triattybsiane

chloro ha The_ .conbi ne e

ok Bg Ho - TR PRET Heh e it Ut The
co@lﬁﬁgi)lﬁdﬂl ?ds fdgoviel tand th‘@f@ahmdmﬁﬁﬁr'é Wﬂg,sthwd fior. 4h @R .T. The reaction
mixture was evaporated. Purification by flash chromatography afforded the title

compound (147 mg, 95%) as a white solid.
MS: m/e =220 .3 ([M-H]").
c) Preparation of (4-chloro-phenyl)-(2-fluoro-4-methoxy-phenyl)-methanone

Aluminium trichloride (144 g, 1.08 mol) was added to a cooled (0°C) solution of
nitrobenzene (450 mL). A solution of 4-chlorobenzoyl chloride (128.5 mL, 1 mol) in
nitrobenzene (200 mL) was slowly added. 3-Fluoroanisole (108.5 mL, 0.95 mol) was slowly
added. The reaction mixture was stirred overnight at 20°C, partitioned between ice water
and ethyl acetate. The aqueous layer was extracted with ethyl acetate and the combined
organic phase was washed with water, dried over sodium sulfate, filtered and concentrated
in vacuo. The warm solution was poured onto cyclohexane. The solid was filtered, washed
with cyclohexane and dried in vacuo, affording the title compound (104.5 g, 41%) as an
off-white solid.

MS: m/e =264 ([M]")
d) Preparation of 4-chloro-2’-fluoro-4’-methoxy-dichlorodiphenylmethane

N,N-Dimethylformamide (0.031mL, 0.4 mmol, 1 eq.) was added to a solution of (4-
chloro-phenyl)-(2-fluoro-4-methoxy-phenyl)-methanone (106 mg, 0.4 mmol, 1 eq.) in
thionyl chloride (0.6 mL). The reaction mixture was stirred under reflux for 18h and the
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a white solid. MS: me = 388 .4 ([MtH +). 5
1H Benzotri azol - 1-yl
wWQ2@4a13benyl - 1, 3- benzodi oxol e- 5- car boxyl at e WeGI/EP2003/007890
prepared according to |iterajgue procedures (EP
544166). b) Preparation of
vdlatilés~vekir B Y&t vedt-iR Redaip| AffFaiR il fitle brypouilial af @fghgE@ild135 mg,
cool ed (0C) sol ution of
8799): 2- di pheny! - benzo[ 1, 3] di oxol - 5- yI ) - nor phol i n- 4- yI -
nmet hanone (270 ng, O. 7 mmol) in trifluoroacetic acid
NiR m\mm @ddl%ﬂp ik 8Py itkpESe () 2083 Eld, 2H3S.73 (dd, 1H),
% he reaction mxture was stirred 20
da@ e:%bollng bat h was renoved and the
reaction n1xture was stirred for 4h at R T. The

ff&@ffatrditﬂih oﬂITZXMLU}@orWaISh B(Rfesto-Pufethdxgaihean ) d¢nzo[1,3]dioxol-

*b {omato &ghx orded the title conpound (147
9@&6’1%‘" BO%Glid. MB: me = 220.3 ([MH-).

15 c¢) Preparation of

A(séluﬁblh of @-Qﬁﬁﬂ’ﬂfdf}’élﬂ‘lefnlyn griperitling il axsthptverey(BY.7 meg, 0469 mmol)

Al t hl
arip-Quiist et bRy L st ﬂmb@'aﬁém oE BRI S Hbd ey gD in
toh@he(1.p Ehlgfwa%-héﬁtle@ aokeglaz ddringRhr Th‘iﬂeé&ﬂ)& thixiire whs 6odl¢d down

an ot RIS S P ooty e S REe)o e fipagt the tie

corstahd (b end, 5&%9 aofyéllont dentisolids stirred overnight at
20C, partitioned between ice water 20 and et hyl

cet at ous | ayer was extracted with ethyl
c@(%f%%%gﬁ(lﬁgﬁ onbi ned organi c phase was washed
with water, dried over sodiumsulfate, filtered and

concentrated in vacuo. TiExamaiefi8sol uti on was poured
onto cycl ohexane The solid was filtered, washed wth

cycl ghexane a Jre| 1 g )
comERA Eep P e A Rt Ed 2 (B R bt
me = 264 ([M +bemt)> B3 Epaxobe 5-ewlfarfyl]-morpholine

4-chl oro-2'-fluoro-4'-nethoxy-dichl orodi phenyl net hane
N, N-Di net hyl formanm de (0.03InL, 0.4 muvol, 1 eqg.) was
added to a solution of (4-

chl or o- phenyl ) - (2-f1 uor o- 4- net hoxy- phenyl ) - net hanone
(106 my, 0.4 mmol, /1 eq.) in thionyl chloride (0.6
nm.). The reaction P xt re was stirred under reflux for
18h and the WO 2004/ S PCT/ERQQQS/OO?SQO - 96

SSRe

a) Preparation of 4-(2,2-diphenyl-benzo[1,3]dioxole-5-sulfonyl)-morpholine

To a solution of [3,4-[(diphenylmethylene)dioxy]phenyl]sulfonyl chloride (202 mg, 0.54
mmol) in tetrahydrofuran (2 mL) was added morpholine (52 mg, 0.596 mmol, 1.1 eq.) and
potassium tert-butoxide (73 mg, 0.65 mmol, 1.2 eq.). The reaction mixture was stirred 48h
at 20°C and partitioned between an aqueous solution of hydrochloric acid (1N) and

dichloromethane. The aqueous phase was extracted with dichloromethane. The combined



vol atiles were renoved in vacuo, affording the title
conpound as an orange oil (135 ng, 87%. NWR (300
wor4/0CB13) ppm 7.82 (dd, 1H), 7.56 (d, 2H),PJT/BR2003/007890
(dd, 2H), 6.73 (dd, 1H), 6..6%-(dd, 1H), 3.83 (s, 3H)
5 e) Preparation of
orfadrié Hgé&hb@ﬁﬂzsﬁ&ﬁ%h hqectid sdlitien oo fbicaeb sy amhietiyd. Pukification by

g bironianosanlty afforded the T Bompotid (179 g 7805)%8 Sn off-white solid
(3, 4-di hydr oxy- phenyl ) - pi peri di n-1-yl - met hanone (37.7

MBTm/e0= 4805 nmd-H1Hand
2-fl uoro-4-mnmet hoxy-4'-chl orodi phenyl di chl or onet hane

6.7..5 .1 0.175 mmol ), in uene, (1.7 nl) was ,heat ed
e PRt ne b b sSHER ST s Peethcee e itng to
5  litelaite pibcRtdrea (ER5HAEE and WG bR184a0).Puri fication by
flash chromat ography afforded the title conpound (46

589 el.l ow sem sol,id. M .7 470.2
o) e o S CnfoBge ARaERYl Pept B il
4-[ 2- (4-chl oro- phenyl ) -2- (2-fl uor o- 4- met hoxy- phenyl ) -
TheGitkenrpdund vak pdoduced & ducondahonyith thegenptabimietteod of Bgasple 87b
frt%rg\él\z(gé—gﬁgﬁg}ﬁ;laggﬁc;[c?[ﬁ%io%lg%gsrﬁgoh%-rggrpffoline (Example 88a). Off-
widltesotidle- 5- sul fonyl) - rm;rphol ine To a solution of
[ 3, 4-[ (di phenyl net hyl ene) di oxy] phenyl ] sul f onyl

hlori g, 0.54 mol) in tetrahydrofuran (2

10 N@fTRVéggégﬁﬁélﬂgrpholine (52 mg, 0.596 mml, 1.1 eq.)
and 20 potassiumtert-butoxide (73 ng, 0.65 mmol, 1.2
c) @geparatibiveofrde B (4-dmlorn-phenyB - 2v63-flspra-Aedethaky-phenyDoC and

o SRR PSS R AHEE, S Oy et hane. The

aqueous phase was extracted with dichl oronethane. The

Theditlsi aveep ondd200 prodized in RCrydapeowih dioygperal ngthod of Example 87e
from 4-(morpholine-4-sulfonyl)-benzene-1,2-diol (Example 88b) and 2-fluoro-4-
15 methoxy-4’-chlorodiphenyldichloromethane (Example 87d). White solid.

MS: m/e = 506.9 ([M+H]™).

Example 89

Preparation of [2-(4-methoxy-phenyl)-2-(3-nitro-phenyl)-benzo[1,3]dioxol-5-yl]-

morpholin-4-yl-methanone

20 o
a) Preparation of (4-methoxyphenyl)-(3-nitrophenyl)-methanone

To a cold (0°C) mixture of anisole (17.7 mL, 0.162 mol, 1.0 eq.) and aluminium trichloride
(26.9 g, 0.202 mol, 1.25 eq.) in 1,2-dichloroethane (140 mL) was slowly added 3-
nitrobenzoylchloride (30 g, 0.162 mol). The cooling bath was removed, and the reaction
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organi c | ayer was washed wi th aqueous sol utions of
bi carbonate and brine. Purification by flash

w@ boosnstiogr aphy afforded the title conmpound ( 1FGI/RE2003/007890

78% as an off-white solid Mg-me = 424.5 ([ MH +).
[ 3, 4-[ (Di phenyl met hyl ene) di oxy] phenyl ] sul f onyl
mefhRAASHNRY AH S2RPCARGEQEON Mbixhife was bbiRAdhteli& water.

procedures (EP. 544166 and WO 921 0). b) Preparation )
Copcentrairg, @qh#fgz%%ﬁrs%w?wéﬁgiﬁe; usQh layer pagextracted with

dichlokGmE@ERE NEmEASTIY QAMGRE bFyaak ta/AARGE d¥ied BvdrRBdium sulfate,
ﬁﬁeerg ral nmethod of Exanpl g 87b " from

apd g}ep\f%qw«ps_wﬁeéﬁ sEnqve ,i13]/acuo. Purification by flash chromatography
afthraXPHR  thteSint N5 51P | R%n(dEXRIAbRI 88 ) 88Fobc
white solid. 10 I\/S:( mg%}@zym.g ([ﬁgél] ). ?’;
Prepar at i oE of , . . .
b)sPreparaiton of drpetBpghy ryitro-dishlprodipkerylmethansiy - phenyl ) -
benzo [ 1, 3] dioxole-5-sulfonyl] -norpholine The title
Tl@@ﬁ@@wfﬁ?&‘@ﬁd wipstad ectdiin aaoe@irdansd the béherdlendBeEsfxample 87d

N -Oﬁ%%%?ﬁaﬂ%ﬁwﬁéﬁ%@%ﬁﬁg@iLyf@g%h?

nmet hoxy- 4' - chl or odi phenyl di chl or onet hane (Exanpl e
N&7RI) 300WIHzeCBXll4) ?pmz B153-8826(n%, 1306823 (ddvkiH)+7.95 Bk nHl)£7.59-7.50

(Iggz”}ﬁ%??g{(a&@ﬂafﬁéw@z (3-nitro-phenyl)-benzo [ 1, 3]

di oxol -5-yl] - norpholin-4-yl-nmethanone 01-N .0 O O
c)\Prepdvation 00 2-2Bnhdry-ehany)-2e3-sitro-phenyl)-benzo(1,3]dioxol-5-yl]-

4- et hoxyphenyl ) - (3-ni trophenyl ) - met hanone To a col d
m%ﬁ@}ﬁ’r’ﬁ'%yi%ée%%%“%ﬁi sole (17.7 m., 0.162 mot, 1.0 eq.)

and alumniumtrichloride (26.9 g, 0.202 nol, 1.25
Thetijle tompoZndivahprotdaatdianecofdatite mith tha gersdral whethadlofftkample 87e

3- nitrebenzoyl.chl.ori de, (30 0. 162 nol). The oli
B A PR SRS St st e 150 and
miethbxizR2003 6 Md@@ diphenylmethane (Example 89b). White foam.

MS: m/e = 463.3([M+H]™).

Example 90

Preparation of [4-[2-(4-methoxy-phenyl)-2-(3-nitro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-morpholine

The title compound was produced in accordance with the general method of Example 108c
from 4-(Morpholine-4-sulfonyl)-benzene-1,2-diol (Example 88b) and 4-methoxy-3’-
nitro-dichlorodiphenylmethane (Example 89b). Light yellow oil.

MS: m/e = 499 ([M+H]™M.
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-98 m xture -was stirred 2 h at 20C. The reaction

m xture was poured into ice water. Concentrated
whyanocthiboric acid (5 nL) was added. The aqueoPGI/ER3063/007890

was extracted with dichloresethane (2 tinmes). The

conmbi ned organic |layers were dried over sodi um

sulfate, filtered and thExangplabil es were renoved in

vacuo. Purification by flash chromatography 5 afforded

Pr%.?%a 11)% lg? éﬁ%g{r@g g} éce; {1?18) ﬁsé-?/grpﬁghge-élOcraﬁg&'\?l)sl%nkg[1 3]dioxol-

4- et hoxy-3' -nitro- dlchlgtdﬂmWManﬂbnethane The title
compound was produced in accordance with the genera
met hod of Exanple 87d from
(4- met hoxyphenyl ) - rophenyl ) - et hanone ( Exanpl e
89a). Yellow oil. O lu 3)ppm 8.53-8.52

(m 1H), 8.23 (dd, 1HRN A g{HZ 59-7.50 10
39! QQ/GWeparatlon of

(m 3H), 6.89 (d, 2H)
[ 2- (4- met hoxy- phenyl) nitro- phenyl) benzo[ 1, 3] dio
xol - 5-yl]- morpholin- 4 4/'nethanone The title conpound
was produced in accoPdance with the general nmethod of
Exanpl e 87e from (3, 4- di hydroxy-phenyl) -norpholine-
t ranQn ¥y dd 15
a) %retp\élﬂa'tmﬁ in Qe gﬁhl 15 gg b0z Sk

hoxy -nitro- i phenyl net hane (Exanpl e
Wiite foam ~MS; me = 463.3 + anpl_e 90
Thart@gga;pmpiogﬁd@\fas praduced in accordance w1t1r(1 e glg]ner) mEt)_ghoI;lrpof %xample 87d

henyl benzo 1,3
f“lég gi(él %@&Bﬁgﬁef Dyﬁ&l?gn%ﬁgﬁge?lgg% N )o 00 N[~ 0 ]s

Ol / 00 20 The title conmpou
NMBLEPURIS QPOR B Ty oL PR, Bl gty .77 (s, 38D,
from 4- ( Mor phol i ne-4-sul fonyl) -benzene- 1, 2-di ol
b) PESHIRIGh SBDLyB - ArefRixh@idhlSrodiphenylmethane
nltro dlchlo%%hlphenylnethane ( aﬁ%le 89b). Light

The t|1t{eocvgmoplo|und was produced in accordance with the general method of Example 87d

from 4-(4-methoxy-benzoyl)-benzonitrile (Example 91a). Yellow oil.
MS: m/e = 443.4 ([M+H]™).

c) Preparation of 4-[2-(4-methoxy-phenyl)-5-(morpholine-4-carbonyl)-benzo[1,3] dioxol-
2-yl}-benzonitrile

The title compound was produced in accordance with the general method of Example 87e
from (3,4-dihydroxy-phenyl)-morpholine-1-yl-methanone (Example 87b) and 4-cyano-4-
methoxy-dichlorodiphenylmethane (Example 91b). Yellow oil

MS: m/e = 443.4 (IM+H]").
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M5: me = 499 ([ MtH +). WO 2004/ 013120
PCT/ EP2003/ 007890 -99 Exanple 91 Preparation of

wQ 200/A13126 met hoxy- phenyl ) - 5- (nor phol i ne- 4- car bRCEP2008007890

zo[ 1, 3] di oxol - 2-yl] -benzoniipokle O O0:e0O O--05
a) Preparation of 4-(4-nethoxy-benzoyl)-benzonitrile
The title conpound was pr @wmelk d92n accordance with the
general nethod of Exanple 87d from '

4- ( 4-.met hgxy- henzoyl ) - ben itrileq.Yell N .

PR RRPT SRR -PRRA L 3 etprpfitingey sy ephbff g cionol-2
6.82 (d, 2H), 3.77 (s, 3tlj-benkniRileparati on of
4- cyano- 4- net hoxy- di chl or odi phenyl net hane 1o The title
conpound was produged in accordance with the general
nmet hod of Exanpl e 8™ om o0 0
4- (4- met hoxy- benzoyl ) - 7ot L e“&((E&éHerl e 91a).
Yellow oil. M5 me = 3N (] +)!\@0 Preparati on

o]

of 4-
[ 2- (4- met hoxy- phenyl) - 8 (or phol i ne- 4- car bonyl ) - benzo
[ 1,3] dioxol- 2-yl]—~pbenzonitrile 15 The title
conmpound was produced in accordance with the general
nmet hod of Exanple 87e from

Thegthe epnpiyarmsboyasprediydes inaeqordanca with the genstahmedhnd of Example 88¢

e RO PHRR AR oAU YERATEL 2 diol (Bxample $3D) and 4 cyanosd-
methoxygichigrediphqadmethanki Efaryple Nb)2 Qv bitsfoan.

PCT/ EP2003/ 007890 -100 Exanple 92 Preparation of 4-

N{F?@Qee@gbqwq_pﬁepyl ) - 5- (or phol i ne- 4- sul fonyl ) - benzo
1,3 yl]

] di oxol - 2- -benzonitrile O'0O

Example 93

Preparation of [2-(2-fluoro-4-methoxy-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-
y1]-morpholin-4-yl-methanone

Loy

a) Preparation of (2-fluoro-4-methoxy-phenyl)-(4-fluoro-phenyl)-methanone

To a cold (5°C) mixture of aluminium trichloride (144 g, 1.08 mol, 1.13 eq.) in

nitrobenzene (450 mL) was slowly added a solution of 4-fluorobenzoyl chloride (120 mL,
1 mol, 1.05 eq.) in nitrobenzene (200 mL). 3-fluoroanisole (108.5 mL, 0.95 mol) was
slowly added to the reaction mixture. The cooling bath was removed and the reaction
mixture was stirred 3 h at 20°C, and poured into ice-water. The aqueous layer was
extracted with dichloromethane (2 times). The combined organic layers were dried over
sodium sulfate, filtered and the volatiles were removed in vacuo. The crude mixture was
crystallized in cyclohexane, filtered and the solid was washed with cyclohexane. The solid
was dried in vacuo, affording the title compound (57.78 g, 25 %) as a white solid.

m.p. : 89.7-90.1°C.



10

15

Ol \\ SS N O\ IO __O5 The title conpound was
produced in accordance with the general nethod of
weEx@apla288c from 4- (nor phol i ne-4-sul fonyl) - PENERV63/007890
1, 2-di ol (Exanple 88b) and 4igyano-4-
nmet hoxy- di chl or odi phenyl nmet hane ( Exanpl e 91b).
b)@ré adhtidreof Zoﬂtﬁﬁro'-\@méﬂﬁcﬁ{y-tl 4i9r3 didhMrblliphenybnatiahe 93

o Preparat|on of

2-fl uor phe (A4- Iuoro n ben

The it ComtBRG s Drafioped Ao MRRE Wiy e R fAHaREOR of EGsigple 87d
fr&n (2 \ubdro- 4Qnéth9£3}- TrerryD- (42fludto hﬂl)inwhﬁ‘fone (Example 93a). Yellow

(2-fluoro-4 nethoxy phenyl ) - (4-fl uor o- phenyl) - nmet hanon
segisolid. o col d (5C) mixture of aluminiumtrichloride

(144 g, 1.08 nol, 1.13 eq.) in 15 nitrobenzene (450
Mg%/é/\ago@jzgpm.yﬂgUded a solution of 4-fluorobenzoyl

chloride (120 ni, 1 nol, 1.05 eq.) |n nltrobenzene

200 n roari so
) SR iflad (e doRS rlas&l?mfﬁ RhRy fs Borg o R HERa Ll 3 dioxol-
5-y\@&n@?mau@a -Antlethiiorfeeact i on  mixture was stirred 3 h

at 20 and poured into ice-water. The aqueous |ayer

T}FCH‘FEFI %)égog]%gg%s grcgcg.ygé %h%%?{n‘ecﬂg%ﬁh‘gﬁﬁ 8_&2 ; Iirgf %A)eglo-gho? Example 87e
froul(B At i drbkﬁ phet)anmdrpHudined- ﬂtmémnm(@xmmb) amd 2-fluoro-4-

mEergrs R Ryt e E5THE A, BekBali ¢

cycl ohexane. The solid was dried in vacuo, affording
Nﬁhmuétusescpnpﬁwhd (57.78 g, 25 % as a white solid.
mp.: 89.7-90.1C. WO 2004/013120 PCT/ EP2003/ 007890
101 b) Preparation of
2-f|uoro-4-nethoxy-4'-f|ug¥%¥gpgﬁlorodiphenylnethane
Preparation of 4-[2-(2-fluoro-4-methoxy-phenyl)-2-(4-fluoro-phenyl)-

benzo[1,3]dioxole-5-sulfonyl]-morpholine

0..,0

SO

The title compound was produced in accordance with the general method of Example 88¢c
from 4-(morpholine-4-sulfonyl)-benzene-1,2-diol (Example 88b) and 2-fluoro-4-
methoxy-4’-fluoro-dichlorodiphenylmethane (Example 93b). White foam.

MS: m/e = 490.3 ([M+H]").
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The title conpound was produced in accordance with the
general nethod of Exanple 87d from

W@ 200f001B312®- 4- et hoxy- phenyl ) - (4-fl uor o- phenyl ) PEEEEPBNDN7890
e (Exanple 93a). Yellow senmgalid. 5 M5 nie = 304.2
([MtH +). c¢) Preparation of
[ 2-(2-fl uoro-4-met hoxy- phEgfihple 5 (4- f | uor o- phenyl ) - ben
zo[ 1, 3] di oxol - 5-yl] nDrphoI|n 4-yl - met hanone The

%é;}{é]‘-ela]?g Oﬂ O\é\?iér odu]gg Fl ?]%gc%ro }ﬁ)ep1penﬁm tf—yl—methanone

(3, 4-di hydr oxy- phenyl) nnrphollne 1-yl - met hanone
(Exanmpl e 87b) and 2-fluoro-4- 1o

nmet hoxy-4' - fl uor o- di chlesodi phenyl net hane (Exanpl e
93b). Brown oil. Ms: 454. % ([ MtH] +). Exanpl e 94
Preparati on of y
4-[2-(2-fluoro-4-nmet hoxy{p
benzo [ 1, 3] dioxole-5 b fonyl] -norpholine FO''O

\ SSN/ 00 O,/ F 1 0O The title conpound was
produced in accordance with the general nethod of
Exanple 88c from 4- (nnrpholine 4- sulfonyl) - benzene-

)%ﬁ?ﬁﬁa&lon@%%uoro sglglg%ffl%%c}% % rret hane (Exan'pl e

93b) . V\hltefoam M5:. me 490 39&6
T20@bled1(378°0) m@mfmﬂm@mwdd @@ﬂ@ﬁenmsl) in

e
fﬁjﬁﬁ@‘l@:ﬁg sRemgiissbsen obares slrams nueioge e
frivaol . e®)l IRIC pved tapfeach room temperature an
wa% _s{ill‘rlejé) B\Qe'réigﬁf. el a8 MQW?EQ’rﬁﬁoned between ice water and diethyl

ether. The aqueous layer was extracted with diethyl ether. The combined organic layer was

)-@ 4-fl uoro- phenyl) -

washed with water dried over sodium sulfate and filtered. Volatiles were removed in vacuo.
Purification by flash chromatography afforded the title compound (1.71 mg, quant.) asa
dark solid

MS: m/e = 156.0 ([M]7).
b) Preparation of 4,5-bis-benzyloxy-2-fluoro-benzaldehyde

To a solution of 2-fluoro-4,5-dihydroxy-benzaldehyde (44.0 g, 282 mmol) in acetone (1 L)
was added potassium carbonate (39.0 g, 0.282 mmol, 1.0 eq.) and benzylbromide (33.5
mlL, 0.282 mmol, 1.0 eq.). The reaction mixture was stirred overnight at 20°C. The mixture
was filtered on a pad of dicalite. After evaporation, purification by flash chromatography
afforded the title compound (5.34 g, 6%) as a white solid.

MS: m/e = 336.1 ([M])-
c) Preparation of 4,5-bis-benzyloxy-2-fluoro-benzoic acid

To a cold (0°C) solution of 4,5-bis-benzyloxy-2-fluoro-benzaldehyde (2.15 g, 6.39 mmol)
in acetone (86.0 mL) was slowly added Jones reagent (4.3 mL). The reaction mixture was
stirred 19h at 0°C. Propanol (0.43 mL) was added and the reaction mixture was stirred 40

min at 20°C. The crude mixture was filtered, washed with acetone and poured into water
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5 To a cooled (-78C) solution of
6-fl uoroveratral dehyde (2 g, 10.9 mmol) in
wal@hborienet hane (40 nli) was added a sol uti on PET/BP20031007890
tribrom de in dichloronethaneo3{1lM 44 ni, 44 mol
4.0 eq.). The reaction was allowed to reach room
(50 ATPETIed dolid mdﬂtemwsgied meth veater anidghied & Iwecuge*jge]dinr?tlhe title
m xt ur. S itione ef ween ice water an i et hy
COB%R?élei%rﬁzga%@a%an%}Sng@s extracted with diethyl
ether. The conbi ned organic |ayer was 1o washed with

M8ahtr= 851.e(IMME)-) sodi um sul fate and filtered.
Vol atil es were renoved in vacuo. Purification by

flash chromat af.forded the ti 0 :
fohs g - i [0 LB bf gt ey PR Py Ghvater
(1) mP) epadl@wlyadded concentrated sulfuric acid (0.86 mL). The solution was diluted
. 5-{)i E%Pgniél oxy- 2-fl uoro-benzal dehyde 15 To a
”‘é?)fvﬁ F om0 2- f | uor o- 4, 5- di hydr oxy- benzal dehyde (44.0
g, 282 mml) in acetone (1 L) was added potassium
d)Rrepaddreof (A%-bisthendyl 3822-fmot o- pheryl)epippridimel -yl-methanone
benzyl bronmi de (33.5 nl, 0.282 nmol, 1.0 eq.). The
h i . g :
TR UL L O I i o5
fremalfobiathennyloguiffiocabensibacid (Exempih9asirandgingpfine. White solid.
afforded the title conpound (5.34 g, 6% as a white

0l i ’ = 336.1 ([M ). c) Preparation of
M§:‘?f“g?ég‘82&@ﬁg@:2-ﬂ uor o- benzoic acid To a cold (0C)
sol ution of 4,5-bis-benzyl oxy-2-fluoro-benzal dehyde

e)(PzepaBatinn of (3ofluaret4d)5-dihydewatRhsayl) Sipeidin-)l -yiaaethpramey
added Jones reagent (4.3 nlL). The reaction m xture was

Tl?#itﬁer &notth dasHroditeaRA BQordddcéRitlithe YaerAdeteikbPsdixample 87b

e reaction mxture was stirred 40 25 mn at éEOC' }'he
fromy(4S-bis-bensrtomad lupra-phey]-piagndn- Wl metdeappnd-ample 95d).
&dehibRgwat er WO 2004/ 013120 PCT/ EP2003/ 007890
C&%l% ?%O m.). The solid was filtered, washed with
wat er and dried in vacuo, yielding the title conpound
MS1mgo=g403{[MyrHHs)-a white solid. Ms: me = 351.1
([MH -) Jones' reagent: to a cold (0C) solution of
FRERARER SP(60R1dr8 2 -BTpheByl DTl 3] dibxyied-§1) - Hpéridis- 17§l
f)vvaslglsl ow (glmadded congiei)nt?};at ed sul guri c a-zi dﬁﬁEO 86 ).
Ne¥% ution was diluted with water (2.15 nl).

The title compound was produced in accordance with the general method of Example 108¢c
from (2-fluoro-4,5-dihydroxy-phenyl)-piperidin-1-yl-methanone (Example 95¢) and

dichlorodiphenylmethane. Colorless semisolid.

MS: m/e = 404.3 ([M+H]™).



d) Preparation of
(4, 5- bi s- benzyl oxy-2-fl uor o- phenyl ) - pi peri di n-1-yl -

whamene1Tihe titl e conpound was produced in acCRPCTEPZNE3/007890

with the general nethod of Exanpl e 108e from
4, 5- bi s- benzyl oxy- 2-fl uoro-benzoi c acid (Exanple 95c)
and pi peridine. Wite sol Exkmpld@6MS: me = 420.5

([ MtH] +) . e) Preparati on of

2-fl.uor 5- i n-.1- .
PigBeryiE pf P 2k DIDIONC VAL Br ptie A o Sereng g R faioxol
t he general et hods5oi]-mEyparifinel -glfmettfanone
(4, 5- bi s-benzyl oxy- 2-fl uoro- phenyl) - pi peri di n-1-yl -
hanone (Exanple 95d). Colorless semsolid. 15 M5: me
= 240.2 ([MtH +). f) Preparation of
(6-fluoro-2, 2-di phenyl} benzo[ 1, 3] di oxol - 5-yl ) - pi peri di
n-1-yl- methanone The L | e conpound was produced in

accordance with the g met hdd of Exanpl e 108c
from

(2-fluoro-4,5-di hyd q%éiﬁln-l-yl-nethano
ne (Exanple 95e) and)28 dCr P | mret hane.

> 4043([M+H]+). VO
007890 -104 Exanple 96

Preparati on of
[ 2-(2, 4-di chl oro- phenyl) 6-fl uoro-2- (4-fl uoro-phenyl) -
benzo[ 1, 3] di oxol - 5-yl] -piperidin- 1 -yl-nethanone F

5 Th% éc%lgr é:rlnﬁgugd wg%]p %d-{lb:g% r{feirclgﬁrdgf?{%}%gﬁﬂ} V%é f@&%a%f Efample 108¢

10

15

frdm (@¥fluoro-4,5-dihydroxy-phenyl)-piperidin-1-yl- methanone Example 95e) and 2,4~

diéh?rér%)lé’lxgfu%ﬁ&cﬁ@?&)&éﬂ%r%&’lﬁl’ﬁgm&ﬁar@ (@5 Pie0db ) WitR! 3680

di chl oro-4'-fl uoro-chl orodi phenyl di chl or omret hane

M§: EXarpte3dsBH N t e sol i d.

Example 97

Preparation of [6-fluoro-2-(4-fluoro-phenyl)-2-phenyl-benzo[1,3]dioxol-5-yl]-piperidin-

1-yl-methanone

pﬁ@

a) Preparation of 4-fluorodiphenyldichloromethane

The title compound was produced in accordance with the general method of Example

108b from benzotrifluoride and fluorobenzene. Yellow oil.

NMR (300 MHz, CDCls) ppm: 7.63-7.57 (m, 4H), 7.38-7.35 (m, 3H), 7.06-7.00 (m, 2H).
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15
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M. mle = 404. 3([ M CSH1ON] +) Exanpl e 97 10 Preparation
of

WO gooftloar®- 2- (4-f 1 uor o- phenyl ) - 2- phenyl - benzo[ BCBEP1003x@7890
| -5-yl]-piperidin- 1-yl-nmethapgpne F O O N O F a)
Preparati on of 4-fluorodi phenyl di chl oronmet hane The

b){PrkpRaGONEL ﬂumsz-M—ﬂd@k@eﬂmdnl?l)allgﬂér@i&ilb@ﬁsz,Bldibms-yl]-
general method of Exanple 15 108b from

PiBeridiBt -7 MGHNaBe and f | uor obenzene. Yel low oil. NMWR
(300 MHz, CDC13) ppm 7.63-7.57 (m 4H), 7.38-7.35 (m

Tl?é‘ﬁt/le o Z}cp@as(adl‘bdﬂdé}l in Yoo20dé @B 1ROgeneral method of Example 108¢
PCT/ EP2 ar at i

3/ 007890 -105.b). Pry on, of
frpm. (21 6-.425--?1§W FQIST -eaﬂg-ﬁmﬁ R RoRRaRe Bremrig 035 gnd 4
fkorddiphbnylBicRREbikthade HxafiBle AR Whithsolidi t | e conmpound
was produced in accordance with the general nethod of
Exanpl e 10 Q
Mgpmy's ﬁ&?&ﬁf@fg]hg]dr oxy- phenyl) - pi peri di n- 1- yl - met hano
ne (Exanple 95e) and 4 5 fl uorodi phenyl di chl or onet hane
(Exanpl e 97a). Wite soli ExamplEo8m e = 422.2 ([ MH +).
Exanpl e 98 Preparati on of

R R G O L
-FO 10 a) Prepar at iybjppipéridin-1-yl-methanone

2-chl oro-4' - net hoxy- di phenyl di chl oronet hane The title
conmpound was produced in accordance with the general

met hod of Exanple
Heodo
O o F

a) Preparation of 2-chloro-4’-methoxy-diphenyldichloromethane

The title compound was produced in accordance with the general method of Example

108b from 2-chlorobenzotrifluoride and anisole. Brown oil.
NMR (300 MHz, CDCl;) ppm: 7.46-7.35 (m, 6H), 6.85 (d, 2H), 3.83 (s, 3H).

b) Preparation of [2-(2-chloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-
benzo[1,3]dioxol-5-yl]-piperidin-1-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from [2-(2-chloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[1,3]dioxol-5-y1] -
piperidin-1-yl-methanone (Example 95e) and 2-chloro-4’-methoxy-
diphenyldichloromethane (Example 98a). White solid.

MS: m/e = 468.1 ([M+H]).
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15

108b from 2-chl orobenzotrifluoride and ani sole. Brown

oil. NWR (300 MHz, CDC13) ppm 7.46-7.35 (m 6H), 6.85
w@ ego4arH20 3. 83 (s, 3H). 15 b) Preparati on of PCT/EP2003/007890

[ 2- (2-chl or o- phenyl ) - 6- f | uar g2- (4- met hoxy- phenyl ) -

benzo [ 1,3] dioxol-5-yl] -piperidin-1-yl-nethanone

The title conpound was prm%@ggg) n accordance with the

general nethod of Exanple 108c from

[ 2- (2-chl oro-phenyl)-6-fluorq-2-(.4- hoxy- phenyl) -.ben
Prefarﬁ(tmil,Ora}](G-cﬂouek%%%dlpPTnYi-lbﬁ%ﬁh%@l K@%Wﬁﬁéi’%ﬂﬁﬁe‘ﬂl‘me&anone
(Exanpl e 95e) and 2-chl oro-4'-net hoxy 20
di phenyl di chl or onet hane (Exanple 98a). Wite solid.
M5: mle = 468.1 ([ M+H] +). WD 2004/ 013120
PCT/ EP2003/ 007890 - 106 anpl e 99 Preparation of
31 di oxol -5-yl)

rof F Preparati on of

(4, 5-bi s-benzyl oxy-2-fl : i/ﬁ%y phol i n- 4-yl - met
2% d in accordance

with the general net of Exanple 108e from
4, 5- bi s- benzyl oxy- 2- ro- benzoi ¢ acid (Exanpl e 95c)
and norpholine. Wite solid. Ms: me = 421.1
([MtH +). b) Preparation of
(2-fluoro-4, 5-di hydroxy- phenyl ) - nor phol i n- 4-yl - met hano

e lo .The_ tjtle co un S _produced | CGO,

o) BiepRtng of bher SR RSH ot CER i) sgep iRl Enone

(4, 5- bi s-benzyl oxy- 2-f 1 uoro- phenyl ) - nor phol i n- 4-yl - net
Thb sitle kempEradplae pAtiayed in\thtdrdasa with th¥genenrabmethpd 2f Bxample 108e

.+). ¢} Preparation of . . .

b PP Bl Byt e 2S L ExFapisose) d mprshsling e
solit.4-yl - 15 net hanone The title conmpound was produced

i n accordance with the general nethod of Exanple 108c

rom. . +

M%‘?-qfel'u%zrlol- gl\@%} I%'ydr oxy- phenyl ) - nor phol i n- 4-yl - et hano
ne (Exanple 99b) and )

b) Preparation of (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone

enzo [ 1

The title compound was produced in accordance with the general method of Example 87b
from (4,5-bis-benzyloxy-2-fluoro-phenyl)-morpholin-4-yl-methanone (Example 99a).
White solid.

MS: m/e = 242.2 ((M+H] ).

¢) Preparation of (6-fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-y1)-morpholin-4-yl-

methanone

The title compound was produced in accordance with the general method of Example 108¢
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 99b) and
dichlorodiphenylmethane. White solid.

MS: m/e = 406.2 ([M+H]™).



5

10

15

di chl or odi phenyl net hane. Wite solid. M5: nie = 406.2
([ MrH] +) . WD 2004/ 013120 PCT/ EP2003/ 007890 - 107

wEx@apla2@ 00 Preparation of PCT/EP2003/007890

[6-fluoro-2-(4-fluoro-phenylL)eR-phenyl -benzo [ 1, 3]

di oxol -5-yl] - norpholin-4-yl-nethanone 0 O N F 5
The title conpound was prEgug#elldn accordance with the
general nethod of Exanple 108c from

(2- quoro 4 dr.oxys phen ho

e PROBEHESSBn ok R G GhT SRR Tal HEa) shiorRaag Y-
(Exanpl e 97a). Wi temﬁqihoﬂintl\@mﬁﬂﬁngné24. 3 ([MrH +).
Exanpl e 101 1o Preparation of

[ 2- (2-chl or o- phenyl ) - 6-fl uor o- 2- (4- net hoxy- phenyl ) - ben
zo[ 1, 3] di oxol -5- yl] -norpholin-4-yl-methanone o CI N
OVOF O The title ceapound was produced in
accordance with the dg nmet hagd of Exanple 108c 15

from
[ﬁéﬁin-4-yl-nethano
(o]

(2-fluoro-4,5-di hydr oxy-
ne (Exanple 99b) and 2- /7, .

| di chl oronet hane (Exanpl e
fle = 424.3 ([M+H +). WO

chl oro-4' - met hoxy- di p
03/ 007890 -108 Exanple 102

nor

98a). White solid.
2004/ 013120 PCT/ EP20)

The title compound was produced in accordance with the general method of Example 108c
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 99b) and 4-
fluorodiphenyldichloromethane (Example 97a). White solid.

MS: m/e = 424.3 ([M+H]™).

Example 101

Preparation of [2-(2-chloro-phenyl)-6-fluoro-2- (4-methoxy-phenyl)-benzo[1,3]dioxol-5-
yl]-morpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 99b) and 2-
chloro-4’-methoxy-diphenyldichloromethane (Example 98a). White solid.

MS: m/e = 424.3 ([M+H]").
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Preparation of (6-fluoro-2,2-diphenyl-benzo [ 1, 3]
di oxol -5-yl)- [4-(4-fluoro-phenyl)- piperazin- | -yl]

wo pwthaaiene O ~ N Ol F v IN 5 a) Preparati onP@f/EP2003/007890
(4, 5- bi s-benzyl oxy- 2-fl uor o- ggzenyl ) - [ 4- (4-f | uor o- pheny
|')-pi perazin-1- yl] -nethanone The title conmpound was
produced i n accordance WEgxhmbheiogener al net hod of
Exanple 108e from 4, 5-bi s- benzyloxy 2-fl uoro-benzoic

Brepsracy a e 6.2 fghrm hopeo (L RARRE Y U S R4 Bheny)-

Pr epar at i on of piperazin-1-yl]-methanone

(2-fluoro-4,5-di hydroxy-phenyl)-[4-(4-fluoro-phenyl)-p
i perazin-1-yl]- nmethanone The title conpound was
produced in accordance with the general nethod of
Exanpl e 87b from

(4, 5- bi s-benzyl oxy- 2-fl uoro-phenyl)-[4-(4-fl uoro-pheny
|') - pi perazi n-1-yl] et han e (Exanpl e 102a). Wite

solid. M5 me = 33542 c) Preparation of
b [1L\/ i oxol -5-yl)-[4-(4-fl

(6-fluoro-2, 2-di phenyl
uor o- phenyl ) - pi per @&\ | ] &lﬁ none The title
conmpound was producqapln accor dance h t he general
nmet hod of Exanple 108c 20 from

(2-fl uoro-4, 5-di hydr oxy- phenyl) -
[4-(4-fluoro-phenyl)-piperazin-l-yl] -nmethanone
(Exanpl e 102b) and dichlorodiphenylnethane. Li ght

N TN LT T S e T,

]hﬁamhﬁ@@p 2- (4-fluoro-phenyl)-2-phenyl -benzo [ 1, 3]
di oxol -5-yl] - [4-(4- fluoro-phenyl)-piperazin- |-yl]

The rg%te hcgrrh%ggn WI;S 1|:>roducec{: in accordance with the general method of Example 108e
from 4,5-bis-benzyloxy-2-fluoro-benzoic acid (Example 95¢) and 1-(4-
fluorophenyl)piperazine. Light yellow solid.

MS: m/e = 514.6 ([M+H]™).

b) Preparation of (2-fluoro-4,5-dihydroxy-phenyl)-[4-(4-fluoro-phenyl)-piperazin-1-yl]-

methanone

The title compound was produced in accordance with the general method of Example 87b
from (4,5-bis-benzyloxy-2-fluoro-phenyl)-[4-(4-fluoro-phenyl)-piperazin-1-yl]-
methanone (Example 102a). White solid.

MS: m/e = 335.2 ([M+H]).

c) Preparation of (6-fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-y1)-[4-(4-fluoro-phenyl)-

piperazin-1-yl]-methanone

The title compound was produced in accordance with the general method of Example 108c
from (2-fluoro-4,5-dihydroxy-phenyl)-[4-(4-fluoro-phenyl)-piperazin-1-yl]-methanone
(Example 102b) and dichlorodiphenylmethane. Light brown solid.

MS: m/e = 499.2 ([M+H]™).



F 5 The title conpound was produced in accordance with
t he general nethod of Exanple 108c from
W@ 200fl0832®- 4, 5- di hydr oxy- phenyl ) - PCT/EP2003/007890
[4-(4-f|uoro-phenyl)-piperazhogl-yl] - met hanone
(Exanpl e 102b) and 4 fIuorodiphenyldichloronethane

(Exanpl e 97a). Gey soli dixaMiple M2 = 517.2 ([ MrH +).
Exanpl e 104 10 Preparation of

%éefpfxgagpqg]: qj{[%—lﬂo henér( f?uofrlo up%enylg 2- Iﬁw t—l?e%)é 1%% cXcl 5 y‘f]n 4-(4-

[ 4- (4-f1 uor o- phRibtbIphien &rid-1%i FmetiRabanone 0 / "\
CI CN - O~ FWV N-)PF)E ﬁgﬁgietkltl ewcorrpound was

produced in accordance with the general nethod of
Exanpl e 108c from

(2-fluoro-4, 5-di hydroxy-phenyl)-[4-(4-fluoro-phenyl)-p
i perazi n-1-yl]-methangne 15 (Exanple 102b) and

2-chl oro-4' - net hoxy- enyld*chloronethane (Exanpl e
98a). Orange solid. WO-2084/0813%+20 PCT/ EP2003/ 007890
-110- MS: nfe = 563.2 f e 105 Preparation
of i

SNy et hoxy- phenyl )
- benzo [ 1,3] dioxoOl-5-yl] -piperidin-1-yl-methanone

c d o 1 O N OF5 --0 a) Preparation of

2, 4-di chl oro-4' - net hoxy- di phenyl di chl or onet hane The

title conpound was produced in accordance with the

general nethod of Exanple 108b from
5 The tiddionipamdoerspoddidet imadcdslaane with ltlmgeaeramﬂmd of BxpRple 108c

frémgg %%b f%&:f%? rBhenséli;f/l ((Q ’ﬂu:!)g% pheryl)> %F%%m(-fr-}yl 4rg2ethanone

(HxampR, W2H) afd Hfloophiphynyidichldroorethade (Ebéammlh 8%a)- Greyrsglid.

MS: m/e = 517.2 ([M+H] D).

Example 104

10  Preparation of [2-(2-chloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[1,3]dioxol-5-
y1]-[4-(4-fluoro-phenyl)-piperazin-1-yl]-methanone

The title compound was produced in accordance with the general method of Example 108c
from (2-fluoro-4,5-dihydroxy-phenyl)-[4-(4-fluoro-phenyl)-piperazin-1-yl]-methanone

15 (Example 102b) and 2-chloro-4’-methoxy-diphenyldichloromethane (Example 98a).
Orange solid.



benzo [ 1,3] dioxol-5-yl] -piperidin-1-yl-nethanone

The title conmpound was produced in accordance with the
w@emenedi2ziet hod of Exanple 108c from PCT/EP2003/007890

(2-fluoro-4,5-di hydroxy- phenplg)- - pi peridin- 1

-yl - met hanone (Exanple 95e) and 2, 4-

hﬁﬂhQQEQ%ggqnﬂmgthoxy dlphenyldlchloronethane ( Exanpl e
05a). Orange oil. 15 M5: mle = 502.3 ([ M+H] +) .

Exawple 106 Preparation
[ 2- (2, 4- di chl or o- phenyl ) %%é’-?llll?elﬁé 2- (4- met hoxy- phenyl )
- benzo [ 1,3] dioxol-5-yl] -norpholin-4-yl-nmethanone

O Oreralon G- 24.@1&%3%@;3%55@@%@%@@@7@&99-
- e | e C un 0 or dance
Wb the verinas LEgaal-5ol eRne e T phmeRRRgRE

(2-fl uoro-4, 5-di hydroxy- phenyl) - nnrphol|n 4-yl - met hano
ne (Exanpl e 99b) d

2,4-dichloro-4'-neth depen Id| Ttiéﬁnethane

(Exanpl e 105a). Yel | 6w 4.3 ([MH +).

[ 2- (2, 4-di chl oro- phe foluoro-2-(4-nethoxy-pheny|)
- benzo [ 1,3] dioxol ] -

5 [ 4- (4 f | uor o- phenyl  pi perazin-1-yl] -nethanone C C
o\ O\ NOI / ON\ FI / ~OF The title conpound

a) @Eaﬁp&q %g%g _dih1 Bl SRRy WisHn 18RS BR M and®t hod of

rom
(2- fluoro 4, 5- dlhydroxy phenyl)-[4-(4-fl uoro- hen¥
The g8l senpoundvas predieadoRaccqriBanepiith the gpyeralige Exatbiple

10@0 f%oﬂ' ZICAP hﬁﬁ%r%e%ﬁtﬂ%ﬂﬁg'aﬁﬂ enbidiedd st onet hane
NMR (300 MHz, CDC13) ppm: 8.22 (d, 1H), 7.43-7.29 (m, 4H), 6.85 (d, 2H), 3.73 (s, 3H).

10 b) Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-
benzo[1,3]dioxol-5-yl]-piperidin-1-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from (2-fluoro-4,5-dihydroxy-phenyl)-piperidin-1-yl-methanone (Example 95¢) and 2,4-
dichloro-4’-methoxy-diphenyldichloromethane (Example 105a). Orange oil.

15  MS: m/e =502.3 ((M+H]™).

Example 106

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-
benzo[1,3]dioxol-5-yl]-morpholin-4-yl-methanone
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15

Brown oil. M5 nmfe = 597.2 ([M+). Exanple 108 15
Preparati on of

W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo[ 1, 3] di oxol - 5-yl] -norpholin-4-yl-nmethanone ci /
a0O0\VN "~ 01 O F F a) Preparation of

THe-thle@oBpouinld beis bdimeémneadcoiﬁadb@mtm&m&aﬂ)mﬂﬁﬁl of Example 108¢

oo T RS T N e .

2480610764’ waahskedpheagdiblotomethuiic (Bxamiple msb) delbdoodne
in di chl oronet hane (1M 96 nmL, 96 mml, 3.0 eq.). The
+~was warned to 20C and stlrred
S(E‘}tgn(éﬂéf_ﬁ )eactl on m xture was poured into ice
vvater extracted with ethyl acetate (3 tines). The 5
conbi ned organi ¢ | ayer waExamslhé@d’ wi t h an aqueous
sol uti on of sodi um bi carbonate, dried over sodium

sul f d f| e T Ve e 4t
vacudrmaie i e o R p ol R RIS phh-
(50 rﬁe)mz@[rch | dioxhl-ByblrEtt- (afteorpghenyd)- _p1p!erwn11t-}’1b1nn€t§han0ne
brom ne in carbon tetrachloride (5 M) was slowy
added. After 3 hgurs tPF vol atiles were renoved in
vacuo. Purification ash chfomat ography afforded
the title conpound 0y, ®

M. nle = 207.9 ([ MbH
2,4-dichloro-4"-flufy
cool ed (0C) suspenst

o of
di phenyl et hane To a
St Of [ pride (2.02
g, 15 mol, 3.0 eq.) in 1,2- dichloroethane (7 nmL) was
slow y added 2, 4-di chl orobenzotrifluoride (1.1 g, 5
TH@"@ﬂlé coh’~§pcftﬁid wageobicedlit atbdimze wth(the gﬁﬁraj méhodhafl Example 108¢

frp@r(zg,ﬂlor? ﬁwa?m I%}ﬁnnf) X[éﬁélg‘mﬂ)r%p?lf {eg)e%?zirh 9—}% “methanone

(EaSpleONoBRAR@D - didhler & nietiegly-diphenyldichloromethane (Example 105a).

Brown oil.
MS: m/e =597.2 ([M]).

Example 108

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-
5-yl]-morpholin-4-yl-methanone

a) Preparation of 4-bromo-5-fluoro-benzene-1,2-diol
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25

30

organi c | ayer was washed with brine, dried over sodium
sulfate and filtered. The volatiles were renoved in

wo amyol31ad fording the title conpound (1.63 g, PCEREP20P3/007890
as yellowoil. Ms: me = 3251 ([ MtH +). 20 c)
Preparation of

To5a &olin=28°C2 sdlutlbg bf@rﬂgomfayﬂolAe@ o‘gt ,32mOm3l) (id didhlesmethane
he 1 O 0 e Xture
(@ tobas 5 ﬁ’@éﬁs& b selbtifi Shpromaporent Wbdghlosmethagf LM 96 ml,

96aghol 34)'é1]| ¢ Th@F@cton mixture was Warmed to 20°C and stirred overnight. The
fluorog orodlphgnyldlchloronet

0] 31.1
reRAHOR. UL Bgs POYRRY THE AsHP e BFacted: %\gﬂ GRS The
coffbitdbrgdii€1aEaf4d widhed With b a&i@&u@ @&lhﬁgn bPsoldm bicarbonate,

di | uted mnth 25 di hIorgqﬁg e and adsorbad onto
f

drigd|oversodpyp selfate andAltey Rlagike vere BHABARY HHorheprown

sotéég frad &ikied w%gm_&gfsog& 861l aﬁa d?@rﬂ&%n@tﬁdn@"@lo w#i2l) I@ymuuon of

brpguirein mh ogrietErSlstiedy |ny15 yas ﬂiawlfmdggcg 4%? 3}0&% ﬁtgﬁmmes were
reﬁ%ﬂ@d)iﬁl]vaglldj PQﬁﬁ&aQro'i_i Wb P bfat G hshy3of @eBthe @l @6mpound (6.51

é sol utign of

& 3%?% rewmsoliddi chl or o- phenyl ) - 6- f | uor o- 2- (4- f | uor o-
phenyl ) -benzo[ 1, 3] di oxole (16.5 g, 36.0 nmol) in

M8 ey boed e+ 280 nl) was sl owly added WO 2004/ 013120
PCT/ EP2003/ 0078 -113 a solution of n-butyl lithium

i.n hexanes. (1.6 0 .). After I|h
b emrata o AiFblos ST BPRE LB IgTSREPERY . s

added to the solution and the reaction was allowed to
Td\ﬁfdﬁlém(o'f’@ aﬁﬁensﬁfd &ralubihieth tﬂ&ﬂbﬁcﬂw(zt@agns @mod, 3089 in 1,2-

aigougPohe HA0 s SR added St R oD B TOrde g8 5ol

foMﬁﬂdcﬁME&nz@ﬁé(Oﬁ@&‘BTg@S hﬁﬂolv\ll Dhq Qtﬂyd re@@ﬁirﬁhﬁct@ﬂ&dvab bgrred at

o-§0 ot PR 8P el B Srsh S et B b ESPF R by Famhined

Iifl@l’i?ér&@isaﬁﬂéhechfvftﬂ beiad, drh:ﬂ oivet Jodie spitata and fileréd. The volatiles
were re% - r”g ﬁlaaqlug f@%gll&lg?:}\{\é t?t?e compou'}@ 1 %13 g, quan%% as yé].{ow o'ﬂ

[2-(2, 4-di chl oro- phenyl )-6-fluoro-2-(4-fl uoro-phenyl) -
MEomhen32s.§ ([M-8H] i oxol -5-yl] -norpholin-4-yl - met hanone
To a solution of

OOREa D e £ e oy P P RO kD-

bemmal1)3]dioxdleN- di et hyl f or mam de (7

A mixture of 4-bromo-5-fluoro-benzene-1,2-diol (6.43 g, 31.1 mmol) and 2,4-dichloro-4’-
fluoro-chlorodiphenyldichloromethane ( 10.07 g, 31.1 mmol, 1.0 eq.) was heated under
stirring at 180°C for 20 min. The reaction mixture was cooled to 20°C, diluted with
dichloromethane and adsorbed onto silica. Purification by flash chromatography afforded
the title compound (9.98 g, 70 %) as a light yellow solid.

MS: m/e = 457.9 ([M+H]™).

d) Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxole-5-carboxylic acid

To a cooled (-78°C) solution of 5-bromo-2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-
phenyl)-benzo[1,3]dioxole (16.5 g, 36.0 mmol) in diethyl ether (250 mL) was slowly added
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15

20

m.) was added carbonyl dii m dazole (189 ng, 1.17 mol,
1.3 eq.). The reaction m xture was stirred 16h at 20C
wdazooMorybol i ne (196 ng, 2.24 nmol, 2.5 eq.) WaBCHEP®A3/007890
and the reaction was stirredih at 90C. The reaction
m xture was partitioned between hydrochloric acid (1N
a salﬁhﬁoﬁtomitbu aehRin®in Hden&r(9.8M, 23 nsly,&6.0Mmoldsher). Witeh 1h at -

ri ne.an er_.the volatiles nmoved in
78R gp%ﬁmwdef S8 SFPEXRO MR GRS IR P4 FPIBRGR AN His Teaction was
all&lvéd R CAPAYRs2 R6l2685 TAfvE 16188t APC ﬂa@reacmm ig@xtﬁfd v pationed
re

be'(vg_ewappyq( %Ogﬂg‘eémﬁﬁtatséhég Enrlrcﬂ‘l rochloric atid ?I% {5 oi) The

aqBids Pyepwid é}ftpic&%rwlnﬂi %laiétaﬁ%ﬁal‘i@f&nﬁne@ofgﬂmc@ylerﬁ)lere
Preparatlon 0 - br ono

th
sty vk P do0SFo070000 1 koL SBPBET Gt
hRRARYEIBhY Brded #e t‘ﬂtlegoon#olmﬂf(h() 73 B, 5060 a0f BEtyEllowsdlid.

or onet hane nm.) was slowly added a
sol ution of bromne(66m_ 128 nmol, 1.2 eq.) in
M&anrtsndd%t kAb1Hoki de (250 nL). After 5 hours the

reaction mxture was neutralized to pH7 with an

e) @%ﬁ%n&m gi(aqndlemoﬁﬂﬁh&m)h&ﬂuow desambro-phemd)eous
s ext act Pglpf gth chl orof orm The conbi ned
beB?Qj,éﬁ F%ly% lymerRionBe-HBrthaBeRum sul fate, filtered,
and the volatiles were renoved in vacuo, affording
Td d@litidd &f Qoqmpaﬁmoa@paeﬁylgbtﬂm@»m(@mm ;phenyl)- :

92- 98 epar ati on .
S oW £ A
ml) ﬁrﬁsﬂad@i@ﬁ@&%ﬁﬂymmlﬁﬁzﬁﬁlq C8TmigN]. 2T fenelans eq.) THe redution mixture
gener thqod of Exanple 108c 1o from
VQQSBF@&66QE | pyr ocat echol and
di phenyl di chl oronet hane. Wiite solid. M5 me = 368.0
MGfﬂﬂbﬂﬂk (296 @, ﬂzﬁm&[cﬂ,tz ®eg.pivas added and the reaction was stirred 8h at

@ r[@”lq l?éﬁﬁ}%?,qlgéﬁ %@aéitg)&eg gz od O;gygr&cﬁllo%g A 8’&’1& fnd ethyl

aceraf THP ofgafiRi1hydr wis ifaﬁieﬁhﬁﬂybnﬁ)@ﬁm&étﬁﬁﬂhd Ivohulee were removed in
vacuo. Purification by flash chromatography afforded the title compound (367 mg, 83 %)

as a white solid.

MS: m/e = 493.43 ([M+H] ™).

Example 110

Preparation of (6-methyl-2,2-diphenyl-benzo[1,3]dioxol-5-y1) -piperidin-1-yl-methanone
Lo
(0

a) Preparation of 4-bromo-5-methylpyrocatechol
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30

(Exanmpl e 110b, 91.8 g, 250 nmmol) in tetrahydrofuran
(140 nmL) was slowy added a 15 solution of n-butyl

wo paohioareé n hexanes (170 nk, 1.6 M 1.1 eq.) aPdI/EP2003/007890
tetrahydrofaran (100 nlL). Afjer 15 mn, an excess of
solid carbon di oxi de was added. The reaction was

TP sdniEsh ofﬂomamaﬁ&e (eem 4, qrmﬁm?w Eldorofbien $02 L
filtered and dri vacuo ordln?thetl

dicheqometbaner§od my; WF?'G Wlavsadaled\m?l@ﬂ%lo bromyige (6 @L.1.28 mol, 12
eq%‘}ﬁ c%b@h%f’fa&ﬂdrlde) 2502191L ) AfR2r 8RS fheReRtion mixture was neutralized

6- et hyl di phen enzo[ 1, 3] di oxaol - 5-yl I di
to rPH7 With %ﬁ@gﬁm ﬁgluqr@r)xl af sagiym; [hajﬁ ] cie an(c)l the aci/ue)ousp ia?fgrrwas extracted

wih HﬁBfobrng 'lzhéjdo?xlﬂﬁﬂé(d or%axﬁc E‘xZ\de &l &ze?s&ﬂirﬁ@ﬁbfiﬂe Criltered, and

acid lithium salt
thqulaalemermefrw%m e sferdmaihe tisls &e@PwnNaS lightfprown solid,
aggethyl - O (1H benzotriazol -1 -yl)-uroni um hexaf | uor
hosphate (114 ng, 0.3 mol, 25 1. O eq.). The

reaction mxture was stjirre i dine (26
b)rPg?p@a@omﬁéﬁ-brqne-éerae@l lalawg}b ﬁ RQI? tion
m xture was stirred 20h at 20C. The reaction m xture

Th e d&ﬁﬁgddﬂmq}rbﬁk\é@ aa®biidncawah dhegenbehl wRtRyd ofﬂiﬁmple 108c
aqueous 1 ay

er  .was extra W.t h eta
fremfnbroser-Srgaipyrossierh %ggmgﬂ%gﬁoma@épe R@W (i
and then dried over sodiumsulfate, filtered and

MSVaRoE 868d.([MuH™).cati on by flash chronat ography
af f or ded the 30 title compound (73 ng, 61 % as a

)RR SR - PRI kR O oy SHP R GRL oo el

[ 6-fl uoro-2, 2-bis-(4-fluoro-phenyl)-benzo [ 1, 3]
Télh 0dl(-H°¢) Solution pfHbiomd-6-mkthyk R Aadiphenyl-ber20Q ,B] dioxdlt

(E\xarllzlpPeq 10ll§, 91.8 g, 250 mmol) in tetrahydrofuran (140 mL) was slowly added a
solution of n-butyl lithium in hexanes (170 mL, 1.6 M, 1.1 eq.) and tetrahydrofuran (100
mL). After 15 min, an excess of solid carbon dioxide was added. The reaction was allowed
to warm to room temperature. The solid was filtered and dried in vacuo, affording the title

compound (79.4 g, 77%) as a white solid.
MS: m/e = 345.2 ([M + 2Li)).

d) Preparation of (6-methyl-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-

methanone

To a solution of 6-methyl-2,2-diphenyl-1,3-benzodioxole-5-carboxylic acid lithium salt
(101.5 mg, 0.3 mmol) in N,N-dimethylformamide (3 mL) was added N, N, N’, N’-
tetramethyl-O-(1H-benzotriazol-1-yl)-uronium-hexafluorophosphate (114 mg, 0.3 mmol,
1.0 eq.). The reaction mixture was stirred 1h at 20°C. Piperidine (26 mg, 0.3 mmol, 1.0 eq.)
was added and the reaction mixture was stirred 20h at 20°C. The reaction mixture was
partitioned between ethyl acetate and water. The aqueous layer was extracted with ethyl
acetate. The combined organic layer was washed with water, brine and then dried over
sodium sulfate, filtered and evaporated. Purification by flash chromatography afforded the
title compound (73 mg, 61 %) as a light yellow solid.

MS: m/e = 400.2
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15

5 a) Preparation of
4,4" -di fl uoro-di phenyl di chl or onet hane The title

w@oospowieh was produced in accordance with the PENEPED3/007890
met hod of Exanple 88d from#,54 -difl uorobenzophenone.
Yellowoil. M5 me = 272 ([MH}). b) Preparation of
[6-fluoro-2, 2-bis-(4-fl u@xaempleliyl ) - benzo[ 1, 3] di oxol -5
-yl ]-norpholin- 10 4-yl-methanone The title compound

Pr\%(?'% qgrgg€®ggu3rs?zg%§1%[(%g L?oeroy%ﬁerﬁyf)%%ngﬁ'i%ﬁcﬁbx&%—?ﬁ’gn&fpholin-él-
(3, 4-di hydr oxy- phenyl ) - nplripkidianonel- yl - met hanone
(Exanpl e 87b) and 4,4' -

di f 1 uor o- di phenyl di 'x_:hl oronmet hane (Exanple 111 a).
VWite foam M me 442.3 ([MrH] }). 15 Exanple 112

Preparation of (6-br 2, 2-di phehyl - benzo [ 1, 3]
A= an@O O O Br a)
0] F 0

di oxol - 5-yl ) - pi peri di B
Preparation of

o[ 1, 3] di oxol e-5-car boxylic
Fl EP2003/ 007890 -116 To a

6- br ono- 2, 2- di phenyl

acid WO 2004/ 0131204

sol ution of

5- br ono- 6- net hyl - 2, 2-di phenyl - benzo[ 1, 3] di oxol e (5. 20
a) Breparhtibnrofidl4’ -diffBoaordiphebyidichloromeihangdi ne (52 nl) and

water (26 nmL) was added potassium pernanganate (6.71

. . : I

iR R BSOS PRI ot Bl
fromn Wyl -difherclicazepignbye Ysboweili c acid (1N). The 5

aqueous | ayer was extracted with ethyl acetate. After

NApQr 4 01 _rfihe residue was adsorbed onto silica.
M é?’?fi%}gtﬁgfn}ﬂ?fl ash chromat ography afforded the

title conmpound (4.656 g( 83 1/)% as_an o ]\{(\Qc')}go_ﬁﬁj-'mdorpholin-

b) PE:papgtion-of 16 £lugrq-LRe pip-(#-flugro-mhepd-Renzohl -3
- -2, 2-di phenyl -benzo[ 1, 3] di oxol -5-yl ) -pi peridin
4_§1%€®?H%gnet hagoney L3l yb-pip

The title compound was produced in accordance with the general method of Example 108c
from (3,4-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 87b) and 4,4’
difluoro-diphenyldichloromethane (Example 111a). White foam.

MS: m/e = 442.3 ([M+H]).

Example 112

Preparation of (6-bromo-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone
2,
O

a) Preparation of 6-bromo-2,2-diphenyl-benzo[1,3]dioxole-5-carboxylic acid
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The title conpound was produced in accordance with the
general nethod of Exanple 108e from
w@G20oma2®, 2- di phenyl -benzo [ 1, 3] di oxol e- 5- ce€BR2003/607890
acid (Exanple 112a) and piperddine. Wite solid. M
me =464.1 ([ MtH +) 15 Exanpl e 113 Preparation of
Toatolit?or( & Hbidinedrb-anahylFBdiphenyl-bernb ;3 d{okold (680 g; phemmol,

| )z , 3], di | -.5-yl], .- hol i, n- 4- .
bt BB (o7 ite SO A0 TR B B o
pefhgRamnate (891 ¢/M2 Bnnkd?| 3D e€h at RloRatempb)atliveoAtter Bbauns,the
redsigp it S e OBReLpren ot b e AN, The
ainogdKQi ?Fzﬁﬂﬁm(a)&éd W@ﬂﬁet%ﬁ&%éfzte\éhfté&v@lﬁ&rhﬂon,rﬁe residee was adsorbed

=493. . +), . anpl e reparatj on .

o g P barr i 5s RGPS et TG D€ Fhe FPRBPERG 0 5 3
%YAsan dfeWERe folill, 3] di oxol -5-yl] -norpholin-4-

-met hanone 25 The title conpound was produced by

yl
reparat | tral HPLC (Chiral Pak AD) from racemc
Mffllng’ggw[&%ﬂbo phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -

benzo [ 1, 3] dioxol-5-yl] - norpholin-4- i/l - met hanone
b) PEsEnpticn AB&romwid,2-diptehyldbenvs! 1, idioxel §:31)3pippnisipg Lryl-
2004/ 013120 PCT/ EP2003/007890 -117 Exanple 115
m%?%%%reat i on of
[ 2-(2, 4-di chl oro- phenyl ) -2-(4-fl uoro-phenyl)-benzo |
Thi, tBle aimpowind Sray pfoducedinptvopidande with thstgenerehrmethod ofExgmple 108e

fr(;}ln 6Qbr\orxlo-é,27d%he91:yl(-%éﬁzz>[l,ﬁ dioxole-5-carboxylic acid (Example 112a) and
piperidine. White solid.

MS: m/e =464.1 ([M+H]")

Example 113

Preparation of (+)-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-morpholin-4- yl-methanone

The title compound was produced by preparative chiral HPLC (ChiralPak AD) from
racemic [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-
morpholin-4- yl-methanone (Example 108e). White solid.

MS: m/e =493.3 ([M+H]").

Example 114

Preparation of (-)-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-y1]-morpholin-4- yl-methanone

The title compound was produced by preparative chiral HPLC (ChiralPak AD) from
racemic [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo(1,3] dioxol-5-yl]-
morpholin-4- yl-methanone (Example 108e). White solid.

MS: m/e =493.3 ([M+H]).



5 The title conpound was produced in accordance with
t he general nethod of Exanple 108c from

WQ2eb46130b0 or 0- 4' - f | uor o- di phenyl di chl or onet haneCT/EP2003/007890

(Exanmpl e 108b) and (3, 4- -117 -

di hydr oxy- phenyl ) - nor phoI [ n 4-yl| - met hanone ( Exanpl e
87b) . Light yellow gum MNExaphple®1374.1 ([ M:H +).
Exanpl e 116 10 Preparati on of

[ 2, 4-di D or 0-

Farsaorsed) 13 GrERPRehenal - ol RifaReR bt T Ghidot 5-0-
1~-1 N o F The titlemosphsinrgyhartiphodeced in

accordance with the general method of Exanple 108c
from2,4-dichloro-4"-fl uor8 di phenyl di chl or onet hane
(Exanpl e 108b) and® 4 - phenyl)

-pi peridin-4-yl-neth 3 e | gum MS: me=
472.2 ([M+H +). Exanple 1} r at Non bf

(6-chl oro-2, 2-di phen S o)

di oxol - 5-yl) - pi peri di yl - met hanone O \ 0~N Ol
C C WD 2004/ 013F20 / EP2003/ 007890 -118 a)
Preparati on of

R AL A o

10

15

frbﬂ@h‘lg-dit(h[cﬁb 4l’lglﬁlbﬁ<ﬂ-d E?ﬂdftho@oﬂ&ﬂﬂnle {Example 108ng and (3,4-
1,3-ben X car i,C i d.
Al S o) B BR B L egne e et 87 iR ellow gurm.
MS: m/e=474.1 ([M+H]™).
Example 116

Preparation of [2-(2,4-dichloro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-
piperidin-1-yl-methanone

Cl Cl 0
Lo
(e
F
The title compound was produced in accordance with the general method of Example 108c

from 2,4-dichloro-4’-fluoro-diphenyldichloromethane (Example 108b) and (3,4-
dihydroxy-phenyl)-piperidin-4-yl-methanone. Light yellow gum.

MS: m/e=472.2 ([M+H]™).

Example 117

Preparation of (6-chloro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone

SErae
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5 M5 me= 267.9 ([MtH +). b) Preparation of

(2-chl oro-4, 5-di hydr oxy- phenyl ) - pi peri di n- 4-yl - met hano
woeoothes1eo t| e conpound was produced i n accor daPCEERID3007890

t he general nethod of Exanpl&l8-218b from

(6-chl oro-benzo[ 1, 3] di oxol -5-yl ) - pi peri di n-4-yl - met han

a) Pﬁgal(aﬁbﬂlmK@—cﬂll)?@-benzd{il,@]ﬁiomléyyl}&@ﬁpedidirﬂ:@-yﬂ&ethﬁme
256.1 ([MtH +). c¢) Preparation of

6-.chl oro-2, 2-di nyl - benzo[ 1, 3].di gxal.- 5- [ LA
Tof B Gp BoRERA SAORE R B L O BO o el B R hple 218¢
froat 6 ahtieeq63-beidodidxelegbrearbakylivetcidoch dgfip&iding | Elddde solid, m.p.:
%rgégma a- di phenyl di chl or onet hane and
138358 or o- 4, 5-di hydr oxy- phenyl ) - pi peridin-4-yl- 15
met hanone (Exanple 117b). Colorless solid. MS: nife=
Mt 18/ed 267 MI(I)M+HIXanpl e 118 Preparation of
(6-chl oro-2, 2-di phenyl -benzo [ 1, 3]

b) s B e e R SR e et ™

accordance with the general nethod of Exanple 108c
Thetitlncampodh was ptafiuckd oy aetdaaeewitin the general method of Example

2-chl 4 i hy:d - ) - ' -
21 B B o b ke By Hftgone Bample 1172),
Ligh 2réy soliit-H] +) . WD 2004/ 013120 PCT/ EP2003/ 007890 -119
Exanpl e 119 Preparation of

- (2. Adi hﬂgr -+phenyl ) - 6-f | uor o- 2- (4-f 1 uor o- phenyl)-b
M%’nré% ?25%',12‘][ i}gxg'l e- 5-carboxylic acid

et hyl -nmet hyl -am de F ) L
¢) Preparation of (6-chloro-2,2-diphenyl-benzo[1,3] dioxol-5-yl)-piperidin-1-yl-

methanone

The title compound was produced in accordance with the general method of Example 108¢
from a,0-diphenyldichloromethane and (2-chloro-4,5-dihydroxy-phenyl)-piperidin-4-yl-
methanone (Example 117b). Colorless solid.

MS: m/e=418.1 ((M] ).

Example 118

Preparation of (6-chloro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-

methanone
Dﬁo

The title compound was produced in accordance with the general method of Example 108c
from a,0-diphenyldichloromethane and (2-chloro-4,5-dihydroxy-phenyl)-morpholin-4-
yl-methanone (Example 218b). White solid.

MS: m/e= 422.0 ([M+H]™).
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O ON OF d d 5 To a solution of

[ 2-(2, 4-di chl oro-phenyl)-6-fl uoro-2-(4-fl uoro-phenyl) -
wheeanf3i2@8] di oxol e-5-carboxylic acid (Exanpl e ROBEP2022Q)7890

ng; 0.52 mmol; 1 eq.) in N, Nt1odi net hyl f or mam de (5

m.), was added carbonyl diim dazole (110 ng; O.68

mol; 1.3 eq.) and the rHxdinpteclIStirred 2 h at 20C. A

solution of ethyl-methylamne in N N

di met.hyl for ] 1 1 .l 3 2. .
PieHHEHON AL P et B R Apdrer 3 Eor s Ry be AL dioxole-
20C. Puri ficati os-hybgyipadidtthykntdthyGamd¥E pro C18)
afforded the title conmpound as 10 mM DVBO st ock
solution. M5 me = 4F64.2 ([M +). Exanple 120
Preparation of 2- 0
(2, 4-di chl oro- phenyl) - uor o- 2- (J4- fJ uor o- phenyl ) - ben
zo [ 1,3] dioxole- 15 A irC altid
C The title

met hyl - propyl - am de F O=@'F .
@a ordance with the general
for?

conmpound was produced
met hod of Exanple 113
[ 2- (2, 4-di chl oro- phenyl ) - 6-fl uoro- 2- (4-f | uoro- phenyl) -
benzo[ 1, 3] di oxol e-5- carboxylic acid (Exanple 108d)
Tanslutiinhof [2 fedpdichlotavpherdl)-6Buond-2-@4fgrd-gHeM ) WO
berzlgo 411,/3?0%8%0 Q-SE)C%I: oEXF})f 19 gceiél (BE)Zaz%r?p(ie 1(')861;',' %90 n@fa@ lrrﬁ'n&l,zi' eq.) in N,N-
dimethylformamide (5 mL), was added carbonyl diimidazole (110 mg; 0.68 mmol; 1.3 eq.)
and the mixture stirred 2 h at 20°C. A solution of ethyl-methylamine in N,N-
dimethylformamide (1M, 1 mL; 1.3 mmol; 2.5 eq.) was added and the reaction mixture
stirred 4 days at 20°C. Purification by preparative HPLC (YMC pro C18) afforded the title

compound as 10 mM DMSO stock solution.

MS: m/e = 464.2 ([M]").

Example 120

Preparation of 2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-
5-carboxylic acid methyl-propyl-amide

F
Cl o J
viaah
Cl
Cl
The title compound was produced in accordance with the general method of Example 119

from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and methyl-propylamine.

MS: m/e =478.2 (IM]7)
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15

Preparation of
[ 2-(2, 4-di chl oro-phenyl)-6-fl uoro-2-(4-fl uoro-phenyl) -

whemwzoiji2d, 3] di oxol - 5-yl] -(2-nethyl-pyrrol i BCTEP2003/007890

| -yl)-methanone F OO N OFE18h- C 5 The title
conmpound was produced in accordance with the genera
met hod of Exanple 119 frBEfample 121

[ 2- (2, 4-di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -

benzo. ],,di oxol e-5: carpboxyl i { d a 10 -
Pesra Siana o s R BeRrp R Dyp Rt -Gty fost hRR Sedidff diosol-
Exanpl e 122 10 sRlppanedthydpysiolidin-1-yl)-methanone

2- (2, 4-di chl oro- phenyl )-6-1l uoro-2-(4-fluoro-phenyl)-b

enzo [ 1, 3] dioxole-_5-carboxylic acid

azepan-l-ylam de F CNN OF,_C C The title
conpound was produced accordanc® wi th the gener a

[2- (2, 4-di chl oro-phenyl) -8 fl -2-{4-41 uoro-phenyl) -
benzo [ 1, 3] dioxole- b &&r boxyl'rc acid (Exanpl e
icgline. MS: nfe =519.3
([M+). WD 2004/013320 PCT/ EP2003/ 007890 -121 Exanple
123 Preparation of

azetidin-l-yl-[2-(2, 4-dichl oro-phenyl)-6-fluoro-2-(4-f

5 Themtlocqrhpaydd was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 2-methyl-pyrrolidine.

MS: m/e =490.2 ([M]¥)

Example 122

Preparation of 2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxole-

5-carboxylic acid azepan-1-ylamide
F
Ol o ok
vina
Cl
Cl

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo{1,3]dioxole-5-
carboxylic acid (Example 108d) and 1-aminohomopiperidine.

MS: m/e =519.3 ([M]").



benzo [ 1,3] dioxol-5-yl] -methanone F Z O ~\ NO/ F

I C 5 The title conpound was produced in accordance
wawdaohotdieo general net hod of Exanple 119 fr om PCT/EP2003/007890

[ 2-(2, 4-di chl or o- phenyl ) - 6-f j210r 0- 2- (4-f | uor o- phenyl ) -

benzo [ 1, 3] dioxole-5- carboxylic acid (Exanple 108d)

and azetidine. M5 me =46dmpld{28] +). Exanple 124 10

Preparati on of

zepan- | -yl -[2-.(2, 4-di chl or o- phenyl Y 6-£| uor.0; 2=(4-flu
bk bn s o ARy F B A e gt -
01 N O/ F O &knzolhs]didstol-6-dpepohaithneas produced

in accordance with the general nethod of Exanple 119
[2-(2, 4-dichl oro-pheﬁ 6-f | uor o-2- (4-fl uoro-phenyl) -
c acid (Exanple
04.2 ([M+). WO
anpl e 125

Preparation of
2- (2, 4-di chl or o- pheny|
enzo [ 1, 3] dioxol eCI'5-carboxylic acid

(2, 2-di net hyl -1 - net hyl car banoyl - propyl )-am de F O

5 The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid (Example 108d) and azetidine.

MS: m/e =462.2 ([M]").
Example 124

10 Preparation of azepan-1-yl-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-methanone

013@@@

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
15 carboxylic acid (Example 108d) and azacycloheptane.

MS: m/e =504.2 ([M]*).
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ON OF Cd Cd 5 The title conmpound was produced in
accordance with the general nethod of Exanple 119

WO 2@A1013120 PCT/EP2003/007890
[2-(2, 4-di chl oro- phenyl ) - 6-thppro- 2- (4-fl uor o- phenyl ) -
benzo [ 1, 3] dioxole-5- carboxylic acid (Exanple 108d)
and L-tert-I| eucine-N net hﬁ@@_’le{ms MS: me = 549.4
([M+). Exanple 126 10 Preparation of

P%éér%’f)g_o%izg: -2&%&1%131%?&%%%:&}21)6—éfdu%%-%_— (%l:tilﬁ)_rup 2h CB —%Qr?z@[’i,%]dioxole-

(2S- metshaxyoBfli utid YR dibdettiyl-1 Imythylcarbabloah propyl-dhid®© N

I/ 0dC O The title conpound was produced in
accordance with the general nethod of Exanple 119
from F

[ 2- (2, 4-di chl or o- phen
benzo [ 1, 3] dioxol e<§
108d) and 2S- met hoxynet h
=520.4 ([M +) WD 2004+%9
Exanpl e 127 Preparati cl
[ 2- (2, 4-di chl oro- phghyl") - 6-fl uor o- 2- (4-fl uor o- phenyl ) -
benzo [ 1,3] dioxol- 5-yl] -

2R- hydr o t hyl - lidin-1-yl)- h E
Th(e title c)(/)mpo)il);lrgewasypro gccecrl ?n ;.cclopdancg/ wath qlleé ge%glpaP getho(a of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid (Example 108d) and L-tert-leucine-N-methylamide.

I
X-1 uoro- phenyl) -
acid (Exanpl e

=~ M5 me
rEP2003/ 007890 -123

MS: m/e = 549.4 ([M]™).

Example 126

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-
5-yl]-(2S-methoxymethyl-pyrrolidin-1-yl)-methanone

F
Lo
(o
Cl fo)
cl d
The title compound was produced in accordance with the general method of Example 119

from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 2S-methoxymethyl-pyrrolidine.

MS: m/e =520.4 (]M]")
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ON OCd d 5 The title conmpound was produced in
accordance with the general nethod of Exanple 119

WO 2@A1013120 PCT/EP2003/007890
[ 2- (2, 4-di chl or o- phenyl ) - 6- £110®F 0- 2- (4-f | uor o- phenyl ) -
benzo [ 1, 3] dioxole-5- carboxylic acid (Exanple 108d)
and 2R- hydr oxynet hyl - pyr r Btantbla@27 M5: m e =506. 2
([M+). Exanple 128 10 Preparation of

P%éga%ajtgo%’ cﬁ_[g-i (E,Qlcﬁ&ﬁéx%h;‘?ﬁéﬁyb166-}1‘{1'0%1095-‘EZL?Hu()I‘-‘d-‘}h&%fl)’-bQ&%ﬁ’,é] dioxol-

benzol[ 1, 3] db-9K a2R-t5rdeauymmatlyyl}pypyalidod-i ¢l )pmeftidnone boxyl i
c acid dinmethylamide FOCMN ON OI OF C C
The title conpound was produced in accordance with the
general nethod of Va2
[ 2- (2, 4-di chl oro- phey 6-f1 uoro-4-(4-fl uoro-phenyl)-
benzo[ 1, 3] di oxol e-5 N Xy Exanpl e 108d)
and 2R-carboxylic acid d|~ yyrolidine. M5
me =547.3 ([M+). W2 OPET/ EP2003/ 007890
-124 Exanple 129 Prep »'gr
2- (2, 4-di chl or o- ph -fluoro-2-(4-fluoro-phenyl)-b
enzo [ 1,3] dioxole- 5-carboxylic acid cycl obutylam de
F/(OF a c

The title compound was produced in accordance with the general method of Example 119

from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid (Example 108d) and 2R-hydroxymethyl-pyrrolidine.

MS: m/e =506.2 ([M]F).

Example 128

Preparation of 1-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxole-5-carbonyl]-pyrrolidine-2R-carboxylic acid dimethylamide

PN he
mgﬁdg

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo(1,3]dioxole-5-
carboxylic acid (Example 108d) and 2R-carboxylic acid dimethylamine pyrrolidine.

MS: m/e =547.3 ([M]™).
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5 The title conpound was produced in accordance with
the general nethod of Exanple 119 from

W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo [ 1, 3] dioxole-5- carbpaylic acid (Exanple 108d)
and cycl obutylamne. Ms: mle =476.3 ([M+). Exanple
130 10 Preparation of Example 129
2- (2, 4-di chl or o- phenyl ) -6-fl uoro-2-(4-fluoro-phenyl)-b

enzo.[ 1 1 0%x0l e- 5-carpgxyli i d .
Prcpeation PhoH koo -whesy s Dadie- & (BftuOrg-phpyt) pyegl1.3)dioxole-

conmpound was pr Odlsc@@lbd)?liaaﬁ@w@ﬂﬂ.ﬁylwnﬁdethe gener al

nmet hod of Exanple 119 rom

[2-(2, 4-di chl oro- phenyl )-6-fl uoro-2-(4-fl uoro-phenyl) -

benzo [ 1, 3] dioxol e~5_415 carboxyg)i c acid (Exanpl e

108d) and N-am nonor pt J ne. VS: rLirg: 507.2 ([M+).

WO 2004/ 013120 PCT/ EP206%/,0 3 Exanpl e 131

Pr epar ati on. of

[2-(2, 4-di chl or o- pheny

benzo[ 1, 3] di oxol - 5- @, 3,5, 6-tetrahydro-|

1, 2' ] bi pyrazinyl -4-§1)-nmethanone FO ON- Ol / F ON

N 1/ C C 5 The title conmpound was produced in

Th? ?@%Egﬁggﬁn&%?pfﬁc&?ﬁqc%rdm% e EX&IPhEthbd f Example 119

frojoe {3-22,4-dékhigrb arhenphienfingros2(4-fpen-phenyl )t bange b Prisrgley3-
calk?)%%fé Jcidl(’éﬂimgleof@@h?ééd cyclobutylamine.

6°F | Uor of 2- (4- f 1 uor o- phenyl ) -

MS: m/e =476.3 ([M]").

Example 130

Preparation of 2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-
5-carboxylic acid morpholin-4-ylamide

SR

Cl

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and N-aminomorpholine.

MS: m/e = 507.2 ([M]™).
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car boxylic acid (Exanple 108d) and

1-(2-pyrazinyl)-piperazine. M5 me = 569.3 ([M+)
we@apla2@32 10 Preparation of PCT/EP2003/007890

1-[2- (2, 4-di chl or o- phenyl ) -61%5l-uor o- 2- (4-f | uor o- phenyl

)- benzo [ 1, 3] dioxol e-5-carbonyl]

-pyrrolidine-2S-carboxyl iExamgledi3ddam de F ON ~s o0 O

Cl N C The title conpound was produced in accordance

with.the. ge t hod anpl.e

Prpberaaon SEac R Rt reb s ik st BEP et fiorp RPN enzol ol diosol-
benzo [ 5-d]-(2iBBxetearahydib-[d ]deWdzﬁrwldﬁylw-rm@xMee
108d) and pyrrolidine-2S-carboxylic acid am de. M5
me = 519.3 ([M+). WO 2004/ 013120 PCT/ EP2003/ 007890
-126 Exanple 133 aration of,
2-(2, 4-di chl or o- ph ) - 6 fluo o 2-(4-fluoro-phenyl)-b
enzo [ 1, 3] dioxol 5¢
tert-but oxy-am de F.4- O &F ! X@ Cl 5 The
title conpound was dited™ 1 nFaccord with the
general method of Exaiplte 119 from \
[ 2- (2, 4- di chl or o€bhenyl ) - 6-f | uor o- 2- (4-r}ll uor o- phenyl ) -
benzo [ 1, 3] dioxole-5- carboxylic acid (Exanple 108d)

ThS %%et St tpoglliﬁ R4y pr%mlgeed in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 1-(2-pyrazinyl)-piperazine.

o
en

MS: m/e = 569.3 ([M]*)

Example 132

Preparation of 1-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxole-5-carbonyl]-pyrrolidine-2S-carboxylic acid amide

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxole-5-
carboxylic acid (Example 108d) and pyrrolidine-28-carboxylic acid amide.

MS: m/e = 519.3 ([M]™).
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M5: mle = 494.2 ([M+). Exanple 134 10 Preparation of
2-(2, 4-di chl oro- phenyl )-6-fl uoro-2-(4-fluoro-phenyl)-b
we@pwe/0f312) 3] di oxol e- 5-carboxylic acid PCT/EP2003/007890

cyclopentylamde F O | F alggN C d The title
conmpound was produced in accordance with the genera
met hod of Exanple 119 frBgfimple 133

[ 2-(2, 4-dichl oro- phenyl) 6-fl uoro-2-(4-fluoro- phenyl)

benzg[ 1 r | i

f&H%faEé% Pg%g#rg)ﬁf a}ﬁ{) ger’@ g’ ﬁ]ﬁéro_g 48@@%%% % ?P% dioxole-
2004/ 013120 PCT/EﬁzQ&%kﬁﬂ%&ﬂﬂfﬂJﬁﬁ&mEmmmm e 135

Preparati on of
2-(2,4-dichl oro- pheqyl) 6-fluoro-2-(4-fluoro-phenyl)-b
enzo[ 1, 3] di oxol e- a d

(tetrahydro-furan- 2 Yy
Cl Cd 5 The title co L
with the general nethod of

[ 2- (2, 4-di chl or o- pheng 6°fluor052 (4-fl uoro-phenyl) -
benzo [ 1,3] dioxol e-58 afboxylic acid (Exanpl e 108d)
and (tetrahydro-fur@n-2-ylnethyl)-anine. M5 nle =

506.2 ([M+).

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and tert-butoxy-amine.

MS: m/e = 494.2 ([M]F).

Example 134

Preparation of 2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxole-
5-carboxylic acid cyclopentylamide

b PO e
S

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and cyclopentylamine.

MS: m/e = 490.3 ([M17).
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Exanpl e 136 1o Preparation of

[ 2-(2, 4-di chl oro-phenyl)-6-fl uoro-2-(4-fl uoro-phenyl) -
wheeanoijizd, 3] di oxol - 5-yl] PCT/EP2003/007890

-t hi onor phol i n-4-yl - met hanong27~ O O1 / F OS C d

The title conpound was produced in accordance with the

general met hod of Exanpl eExhifple $350m

[ 2- (2, 4-di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -

benzo. 3 Loxole-5 1 [ i ' : -
PRGA R Al 2 R GHE RREPRRED S BRI ERh TR g dionole

2004/ 01312G-eehbbEH2 a6id/(6aBgdro-furd?8-yliEsthyiptagnide 7

Preparation of

2-(2,4-dichl oro- phel_nyl )-6-fluoro-2-(4-fluoro-phenyl)-b

enzo [ 1, 3] dioxole- car boxylig acid isopropyl am de

F~O / ON O1I / Cl Tebitlecorrpound
t Ne génsral nethod of

was produced in accordan

Exanple 119 from 0 -

[2-(2, 4-dichl oro-phe \ -(g-f | uoro-2-(4-fl uoro-phenyl) -

benzo [ 1, 3] dioxole~5= carboxylic acid (Exanple 108d)

and i sopropylamne. Ms: me = 464.2 ([M+). Exanple

138 10 Preparation of
TRe fith: contp@tidoras-prbdunegt jn &cbtdancowith (ie gengrst meptnshpfExampple 119
frgrrﬁz[8—[(},’4§Jﬁ%l%)r(oo-lpﬁényl)-6-ﬂuoro-2-(4—ﬂuoro-pheny1) -benzo|[1,3]dioxole-5-

carboxylic acid (Example 108d) and (tetrahydro-furan-2-ylmethyl)-amine.

O,

MS: m/e = 506.2 ([M]F).

Example 136

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-
5-yl]-thiomorpholin-4-yl-methanone

QPP
- 3@5@

Cl

F

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and thiomorpholine.

MS: m/e = 508.2 ([M]Y).
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5-carboxylic acid pyrrolidin- 1 -ylamide F ONON OO

I / F/ C C The title conpound was produced in
waewentance with the general nethod of Exanpl ePrQ1/BP2003/007890

from - 128 -

[2-(2, 4-di chl oro- phenyl )-6-fl uoro-2-(4-fluoro-phenyl)-

benzo [ 1,3] dioxol e-5 1Bxaapld®¥lic acid (Exanple

108d) and pyrrolidinamne. M me = 491.3 ([M+). W

Pr%é)ag%cg%%]% ﬁz,g—ﬂc’hﬁ)@%gp%%éﬁ?%%?om 2+ 849- ﬂlc:réﬁ)qph&yi)g’l?enzo [1,3]dioxole-

2- (2, 4-di chl or o- pecaybdxybc aéidmoprdpylagmide uor o- phenyl ) - b
enzo [ 1,3] dioxole- 5-carboxylic acid
nethoxy-nethyl-anidq:F O OF d d b5 The title
conpound was producedyR_accordange with the genera
met hod of Exanple 119 /r;
[ 2- (2, 4-di chl oro- phen o- ®- (4-fl uor o- phenyl) -
benzo [ 1, 3] dioxole- =e~,"§ acid (Exanpl e 108d)
and met hoxy- net hyl - anj &B: me = 466.2 ([M+).
Exanpl e 140 10 Prepg on of
[ 2- (2, 4-di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -
benzo[ 1, 3] di oxol - 5-yl]

The (8Redmpowxd wpsyprodutai in-agcortlynaentitiathe gengral method of Example 119

from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and isopropylamine.

MS: m/e = 464.2 ([M] 7).

Example 138

Preparation of 2- (2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-
5-carboxylic acid pyrrolidin-1-ylamide

Sl

The title comp‘ound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and pyrrolidinamine.

MS: m/e = 491.3 ([M]").
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O/ CON O0:¢g F/ I C The title conpound was

produced in accordance with the general nethod of
we@apla2d19 from PCT/EP2003/007890

[ 2- (2, 4-di chl or o- phenyl ) - 6-f.l;gor0- 2- (4-f | uor o- phenyl ) -

benzo [ 1,3] dioxole-5 15 carboxylic acid (Exanple

108d) and 3R-hydroxy- pyrrgkifipleg39 MS: mie = 492 2

([M+). WD 2004/013120 PCT/ EP2003/007890 -130 Exanple

Setimtion 22 E B ( oheaylbenzold,3]dioxole-
Prepastipn it Ot 2t g1 s ARy B Br s s (4 fueroRieny Bksnet -3

enzo [ 1, 3] di oxptabodylicatidansthoxy-arthyl-amide

bi s-cycl opropyl nethyl-amde F 10 o OF C C 5 The

title conpound was produced in accordance with the

general nethod of Exz

[2-(2, 4-di chl oro-phen

benzo[ 1, 3] di oxol e-5- cCwa aC1g /PE;(arrpI e 108d)

and bi s-cycl opropyl net hyl ~8 M5l me = 530.2

([M+). Exanple 142 1e|c%r at? orF of

[2-(2, 4-dichl oro- phen (il uor o- 2- (4-fl uoro- phenyl) -

benzo[ 1, 3] di oxol - 5¢€¥1 ]

-(4-fluoro-piperidin-1-yl)-nmethanone F O O

2- (4-f1 uoro-phenyl) -

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and methoxy-methyl-amine.

MS: m/e = 466.2 ([M]).
Example 140

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-
5-y1]-(3R-hydroxy-pyrrolidin-1-yl)-methanone

Poraae:

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 3R-hydroxy-pyrrolidine.

MS: m/e = 492.2 ([M]M).
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ON FF XQ Cd The title conmpound was produced in
accordance with the general nethod of Exanple 119

WO 2@A1013120 PCT/EP2003/007890
[ 2- (2, 4-di chl or o- phenyl ) - 6- £ 13®F 0- 2- (4-f | uor o- phenyl ) -
benzo[ 1, 3] di oxol e-5 15 carboxylic acid (Exanple 108d)
and 4-fl uoro-piperidine. Eddbiplei4dl = 530.2 ([M+). WO
2004/ 013120 PCT/ EP2003/ 007890 -131 Exanple 143

Pr epar at i f.. .
PyepaiaBoR of P otictlBrsRDT sS AaE - 4-JuproEhgp)-Breggf 13 dioxcle-
benzo [ 1, 3] GiearakyliGagd bis-dytlogratiybuethfl-amidespi r o

[4.5] dec-8-yl)-nmethanone FOON FOC 0J d 5 The
title conpound was produced in accordance with the

general nethod of Exeu m
[ 2- (2, 4-di chl oro-phe . ( | uor o- phenyl ) -

benzo[ 1, 3] di oxol e-5- X (Exanpl e 108d)
and 1, 4-di oxa- 8- azaspi I o(A M5: me = 548.3
([M+). Exanple 144 1 :
[2-(2, 4-dichl oro-phe ~6¢if | uor o- 2- (4-f | uor o- phenyl ) -
benzo[ 1, 3] di oxol - Btyl] - (4-hydroxymnethyl -pi peridin-

| -yl) -methanone F O O~ IN//

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and bis-cyclopropylmethyl-amine.

MS: m/e = 530.2 ([M]7).

Example 142

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-
5-yl]-(4-fluoro-piperidin-1-yl)-methanone

Porisaer

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid (Example 108d) and 4-fluoro-piperidine.

MS: m/e = 530.2 ([M]7).
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OF Cd d The title conmpound was produced in
accordance with the general nethod of Exanple 119

WO 2@A1013120 PCT/EP2003/007890
[ 2- (2, 4-di chl or o- phenyl ) - 6-f L3lor 0- 2- (4-f | uor o- phenyl ) -
benzo [ 1,3] dioxole-5 15 carboxylic acid (Exanple
108d) and 4- hydroxynet hyl|Exaigpds 143 ne. MS: me = 520.3
([M+). WD 2004/013120 PCT/ EP2003/007890 -132 Exanple

Picperiof BRI ZId BRichrarmiepl - Ringeck - fuorrhspaD;feasof 2 ool

benzo [ 1, 3-ylfi(dxediox83dzd-spiro[4.5]dec-8-y1)-methanone
- (4- hydr oxy- 4- net hyl - pi peridin-1-yl)-methanone F O O
~N Ol F\ 0 O _C 5 The title conpound was
produced in accordanee\w th the general nethod of
Exanple 119 from
[ 2- (2, 4-di chl oro- phe = r oN2-(4-f | uor o- phenyl ) -
benzo [ 1, 3] dioxol i o> ( Exanpl e 108d)
and 4- hydr oxy- 4- net 'cgeri di fle. MB_ /Me = 520.3
([M}). Exanple 1 & Pre€parati on of
[ 2- (2, 4-di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -
benzo[ 1, 3] di oxol - 5-yl] -pyrrolidin-1-yl-nmethanone F Z
THetitle domipound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 1,4-dioxa-8-azaspiro(4.5)decane.
MS: m/e = 548.3 ([M]").

Example 144

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo{1,3]dioxol-
5-yl]-(4-hydroxymethyl-piperidin-1-yl)-methanone

Cl gj@ifg\/o

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 4-hydroxymethyl-piperidine.

MS: m/e = 520.3 ([M]7).
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\' / A C The title conmpound was produced in
accordance with the general nethod of Exanple 119

WO 2@A1013120 PCT/EP2003/007890
[2-(2, 4-di chl or o- phenyl ) - 6- £ lL3®¥ 0- 2- (4-f | uor o- phenyl ) -
benzo [ 1,3] dioxole-5 15 carboxylic acid (Exanple
108d) and pyrrolidine. NXamplel4s 476.1 ([M}). WO
2004/ 013120 PCT/ EP2003/ 007890 - 133 Exanple 147

Prepar at | ) 1- .
PIERBI o PR P A HlSrgepyl & Pugect S5 For By bty ol
benzo [ 1, 3-fl]-d4-hydtoxyst-omathybpypefidin-1-yl)-methanone
-pyrrolidin-3S-yl}-acetamde FO- ONN O& C

5 The title conpoupd was produced in accordance with

t he general nethod s anple 119 from

[ 2- (2, 4-di chl or o- ph¢ -6-fl uoroOZ-(4-fI uor o- phenyl) -
benzo [ 1, 3] dioxole c fr-hoyuli N (Exanpl e 108d)
and 3S-acet am dopyrraol i gkne. e =1533.2 ([M+).

F

Exanmpl e 148 10 Prepa oR™ 0

2- (2, 4-di chl or o- phe \ 6¢f | uoro-2- (4- f® uor o- phenyl)-b
enzo [ 1, 3] dioxole -carboxylic acid

cycl oheptylamde F O Z O1 F

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 4-hydroxy-4-methyl-piperidine.

MS: m/e = 520.3 ([M]9).

Example 146

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-
5-yl]-pyrrolidin-1-yl-methanone

SO

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and pyrrolidine.

MS: m/e = 476.1 ([(M]%).
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Cl G The title conpound was produced in accordance
with the general nethod of Exanple 119 from

W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo [ 1,3] dioxole-5 15 canbgxylic acid (Exanple
108d) and cycl oheptylamne. MS: W = 518.3 ([M+). WO
2004/.013120 PCT/ EP2003/ 00F&8#8ple 1484 Exanpl e 149
Preparati on of

ene Sripersiap Qb DS s Dt fors 3 (1 LR phbiyh
N - pyri di Berdo¥l,3 Jdyskobez b-derbonyl-pyrilidin-8S-h-acBtafiide F Cl
Cl 5 The title conmpound was produced i n accordance

with the general nethod of Exanple 119 from
[ 2- (2, 4-di chl or o- phbry

- 6-fl uogo- 2- (4-fl uoro- phenyl) -

benzo [ 1, 3] di oxol ec rboxylli c_ac (Exanpl e 108d)

and 2- hydrazi nopyri di ié. eNﬁ-l .3 ([MH).

Exanpl e 150 1o Prepar&t{o E

2- (2, 4-di chl or o- pheny 6&c)f | uor o- 2- (4-f 1 uoro- phenyl)-b

enzo [ 1, 3] dioxol & 5-carboxylic acid

(2S- et hoxynet hyl -pyrrolidin-1-yl)-amde O F O 0O NN
Th?e t&tie c%mpound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 3S-acetamidopyrrolidine.

MS: m/e = 533.2 ([M]™).

Example 148

Preparation of 2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-
5-carboxylic acid cycloheptylamide

leJUN 80
JEiaes

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and cycloheptylamine.

MS: m/e = 518.3 ([M]").
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Cl C The title conpound was produced in accordance
with the general nethod of Exanple 119 from
W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo [ 1,3] dioxole-5 15 cagfdmoxylic acid (Exanpl e
108d) and 2S- et hoxynet hyl -pyrrolidin-I-amne. M
me = 534.2 ([M+). VWO 2084613110 PCT/ EP2003/ 007890
-135 Exanpl e 151 Preparati on of

Px{géﬂ(f‘é?é og? g? lg?é&lg g]\{ﬁrkyl) lugr%r,? 2 ﬂ(l%rg Ip eny Qnezo L%]_dioxole—

- (1, 1-di oxo- ths ¢ 4did ¥-phridiel-fehpdrezifle0 / O N
F 00X/ C O he title conpound was produced in
accordance with the general nethod of Exanple 119
from =

[ 2- (2, 4- di chl or o- pheh | -fl uoro-phenyl) -
benzo| 1, 3] di oon e- 5- X oxyI iC a i dl (Exanpl e 108d)

([MH+). Exan'ple 152 10 Rrcpas on of

[2-(2, 4-dichl oro- phen 6-f | uor of 2- (4-fl uoro-phenyl) -
benzo[ 1, 3] di oxol - Sﬁi (§'hydroxy 8- aza-bicyclo
[3.2.1 ] oct-8-yl) thanone FOH OF O all N

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 2-hydrazinopyridine.

MS: m/e = 514.3 ([M]").

Example 150

Preparation of 2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[ 1 ,3]dioxole-
5-carboxylic acid (2S-methoxymethyl-pyrrolidin-1-yl)-amide

N
L
LA
0 F
Cl

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 2S-methoxymethyl-pyrrolidin-1-amine.

Cl

MS: m/e = 534.2 (IM]™).
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I H C The title conpound was produced in accordance
with the general nethod of Exanple 119 from

W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo[ 1, 3] di oxol e-5 15 carhaggli c acid (Exanpl e 108d)
and nortropine. M me =532.2 ([M+). W
2004/ 013120 PCT/ EP2003/ 08¥880le 151136 Exanpl e 153
Pr epar at | on of

Pr%@ﬁagt l oro hen l%/ u%% (% éudbrf)lp eny 5-%h§ o\ﬁ %]dmxol-
- (2R- met hoxymyl bl 1= dnmmlhmdionpﬂolw -)-ylyembhanoee F O O
Nl ~ C O 5 The title conpound was produced in

accor dance mnth the general nethod of Exanple 119
from
[2-(2, 4-di chl oro-phe
benzo [ 1, 3] dioxol
and 2R- met hoxynet hyl - py
([M+). Exanple 154

- fI uor o- 2- (4 fluoro-phenyl) -
benzo[ 1, 3] di oxol -cp" -yl] - (3

S- hydroxy-pyrrolidin-1-yl) -methan o ne FO OCN O

c o d

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-

carboxylic acid (Example 108d) and 1,1-dioxo-1-thiomorpholine.
MS: m/e = 540.4 ([M]™).

Example 152

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl) -benzo|[1,3]dioxol-
5-y1]-(3-hydroxy-8-aza-bicyclo[3.2.1]oct-8-yl)-methanone

Q H
X Ql
S F o

H
cl

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and nortropine.

Cl

MS: m/e = 532.2 ([M]7).
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The title conpound was produced in accordance with the
general nethod of Exanple 119 from

wQ 2604/21392ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor ocPEITEP3003/007890
benzo [ 1,3] dioxole-5 15 cardgoxylic acid (Exanple
108d) and 3S-hydroxy-pyrrolidine. M me = 492.2
([M+). WO 2004/013120 PExampRQ3G3/ 007890 - 137
Exanpl e 155 Preparatl on of N-{

Prfpelrﬁ‘g(%l% 8?1 dgzci}jh E}foag &SEX% ég}‘{ﬁ%ﬁ' -§34 _fadid: ]Eﬂe&{%%eﬁﬁﬁri}é} dioxol-
-pyrroli dl 3= 3R( M- }neﬂmymﬂﬂ;epffrrﬁmn Oyl)-metafore F |, ~N

Cl G 5 The title conpound was produced in accordance
with the general nethod of Exanple 119 from
[2-(2,4-dichloro-p )-6-fluoro- 2 (4-fluoro-phenyl) -
benzo [ 1, 3] dioxol ¢ carboxyllc acid (Exanple 108d)
and 3R-acet am do- py dige. NG _HM e = 533.3 ([M+).
Exanpl e 156 10 Preparatign of N

[2-(2, 4-di chl or o- phepyd Y- ¢ B 2~ | uor o- phenyl ) -
benzo[ 1, 3] di oxol - 5
- (2S- hydr oxynet hyl - p oIi&i n- 1- yl )prret hanone F 0 , O
OCNOF / O Cg” The title conpdund was produced in
accordance with the general nethod of Exanple 119

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxole-5-
carboxylic acid (Example 108d) and 2R-methoxymethyl-pyrrolidine.

MS: m/e = 520.2 ([M]H).
Example 154

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-
5-y1]-(3S-hydroxy-pyrrolidin-1-yl)-methanone

0
o F ooz
cl >

Cl

The title compound was produced in accordance with the general method of Example 119

from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl) -benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 3S-hydroxy-pyrrolidine.

MS: m/e = 492.2 ([M]").
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from

[ 2-(2, 4-di chl oro-phenyl)-6-fl uoro-2-(4-fl uoro-phenyl) -
wheeaniji2d, 3] di oxol e-5 15 carboxylic acid ( Exe@pER2003/007890

108d) and 2S- hydroxynet hyl -pya#-ol i dine. M W =

506.2 ([M+). WO 2004/013120 PCT/ EP2003/007890 - 138

Exanpl e 157 Preparation dkxample 155

[ 2-(2, 4-dichl oro- phenyl) 6-fl uoro- 2- (4-fl uoro-phenyl) -

R bt O B2 Rt deblopea hend-eftyerp 3 frorg phgpn-
benzo[l ,3]dioxole-5-carbonyl]-pyrrolidin-3R-yl}-acetamide

[2 (2, 4-Di chl or o- phenyl ) - 6-fl uor o-2-(4-fl uoro-phenyl) -

benzo [ 1,3] dioxgl-5-yl] - norpholin-4-yl-nethanone

( Exanpl e 108e 79 O 16 mmolg and gawesson’s

reagent (33 ng, O. 1) werle heat i n benzene (1
: re t ON n1xture was
' fI ash

nmL) under refl ux for
evaporated in vacuo,
chr omat ogr aphy affo \ &pe t|tIe compound (75 ng,
92% as a yellow gpf 7710 M5: me = 508.0 ([M+).
Exanpl e 158 Preparation of
[ 2- (4-chl oro- phenyl ) -2-(2, 4-di chl or o- phenyl ) -
Thb ¢itlz cofnponsd was praducedsinydckordanessvish the generial méﬁhﬁé@éﬁéample 119

R le-5-
wfd B0 RR Pl R hL SR Bhore pheyl-pno] ol
carborylimasitl (Fxsmpioldideand R-aceamidmeprolidinet he gener al
met hod of Exanple 108b from
- di +~penzotrifluoride and chl orobenzene. Brown
M%ﬂé}e.“ﬁ/ggﬁ?ﬂ =7339.9 ([M+).

Example 156

Preparation of [2-(2,4-dichloro-phenyl) -6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-
5-y1]-(2S-hydroxymethyl-pyrrolidin-1-yl)-methanone

(@] ::/O
)
S F
cl

The title compound was produced in accordance with the general method of Example 119
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid (Example 108d) and 2S-hydroxymethyl-pyrrolidine.

Cl

MS: m/e = 506.2 ([M]).
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b) Preparation of
5- br ono- 2- (4- chl or o- phenyl ) - 2- (2, 4-di chl or o- phenyl ) - 6-

wo bwen1220 benzo[ 1, 3] di oxol e WO 2004/ 013120 PCT/EP2003/007890
PCT/ EP2003/ 007890 -139 The-t338! e conmpound was
produced in accordance with the general nethod of
Exanpl e 108c from 4- br onExamgi¢ W 0- benzene- 1, 2- di ol
(Exanpl e 108a) and 2,4, 4' -

PGl TS U R NG PRt i
2- (4- chl or o- phenys- ;Yl}&ncﬁr@héhxﬂlclqmmetharmuhnyé) 6-fl uoro-
benzo [ 1,3 ] dioxol e-5-carboxylic acid The title

conmpound was produced in accordance with the general
met hod of Exanple 108

,A-dj.chl oro- phenyl ) - 6-
M eN158 ). Orange
4 >}. ~HC Preparati on of
' »lechloro phenyl ) -6-fl uoro-
b enzo [ 1, 3] dioxoles-yl] -norpholin-4-yl-methanone
The titI e corrpound was produced in accordance with the

A e e el v

m@fi:il’@hh 4LyBined1aﬁ&£1®é (EEXSm.'pE ]Q‘Jaé,t?@xyg |0r:16anmd>l)(alﬁ)ddripileson s reagent

%580)%0%) f flfajrﬁ‘%bl %‘%g&té? ?%I:Q er reﬂuxmfor £h 5191% rg’actmn

mikt{rEny4s h@ipd’ieteé #eaicha Py ific2ich 16k fishrjitonsograpliy dff@Hed the title
di oxol e- cargg(? Ptri Iue 0. O O 20 a) Preparation of
CO(“@ZW Eﬁsear1¥ﬂ OBz 0[ 1, 3] di oxol - 5-yl ) - nor phol i n
4-yl - met hanone WO 2004/ 013120 PCT/ EP2003/ 007890
MSiﬂa@eEhG&t)i(tM@*)con‘pound was produced in accordance
with the general nethod of Exanple 108e

Example 158

fluoro- benzo[ 1, 3] di 0x0 e
solid. 10 M5: me = 4 §

Preparation of [2-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-fluoro-benzo [1,3]dioxol-
5-yl]-morpholin-4-yl-methanone

a) Preparation of 2,4,4 -trichlorodiphenyldichloromethane

The title compound was produced in accordance with the general method of Example

108b from 2,4-dichloro-benzotrifluoride and chlorobenzene. Brown oil.
MS: m/e = 339.9 ([M]™).

b) Preparation of 5-bromo-2-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-fluoro-
benzo[1,3]dioxole



from 6- brono- 2, 2- di phenyl -benzo [ 1, 3]
di oxol e-5-carboxylic acid (Exanple 110c) and

woresophadigne. White solid. MS: me = 466. 2 ([ MPEHEP2083/007890
b) Preparation of - 139 -

6- (nor phol i ne- 4-car bonyl ) - 2, 2-di phenyl - benzo & ﬂa
The itithe cbmpBund wabproduedd ia adcoridanaervathofie general method of Example 108¢

6+ - - (i [ | 75 = hol i
e SRR AL SIS R e e
trichlamnidigherfidR htogomethase (Eraniple 58).a4hite sakidN- net hy|

pyrrolidinone (3 nL) was heated at 190C during 16h.

he, reagctd { Xture partitioned 1o between water and
M%:t’ﬁlfl_g@éét Q%G'The organi c |l ayer was washed with brine
and evaporated in vacuo. Purification byréﬂ ash

5 c) PraperraioomfApychidrbarhsap) 12062-4-didhloremhsailing-furtese g,
% 1. j lid. M5 me = 413.1
be??ﬂ\% (%?’?01%%‘%%}05&9@%%)&};0# epar at i oneof
2- (4-chl - ph )-2-(2, 4-di chl - ph -6-fl -
sSSP SRapRSLs p cBerraN Ue mAreHg S
10§& froth MBrofof - %&%%g%egﬁér&!)ez.@m&ﬂ& oVstenpl) GElHGER-1 N

ccordance wi %ne al met hod of anpl e 108e
behra]i3]dioxole (Example 158b). Orange solid.

2-(4-chl oro-phenyl)-2-(2, 4-di chl or o- phenyl )-6-fluoro-b

1 %Nﬂ-i xol e-5 20 carboxylic acid (Exanple
10 M%@% %#i@[ipelz_gi)gi ne. Wite solid. M5 me = 506.0

MtH +) . WO 2004/ 013120 PCT/ EP2003/ 0078 =141
d)%(gpﬁ;gtégqgﬂ[zwwa}ram}gﬁy]éﬂ-(2,4-d1c oro-p. en}%)—é—ﬂuoro-

= 65 i 2-A - j - ph [)-6-fl -
b %o[(lfk']?lmlcglg?’ ygit}g%hphé_fl ﬁ] fhe@afbhOr 0- phenyl ) uor o

enzo -pyrrolidin-1- yl-nethanone
The title compound was produced in accordance with the general method of Example 108e
from 2-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-fluoro-benzo [1,3]dioxole-5-

15  carboxylic acid (Example 158¢) and morpholine. Orange solid.

MS: m/e = 508.3 ([M+H] ™).

Example 159

Preparation of 6-(morpholine-4-carbonyl)-2,2-diphenyl-benzo[1,3] dioxole-5-carbonitrile

20 a) Preparation of (6-bromo-2,2-diphenyl-benzo|1,3]dioxol-5-yl)-morpholin-4-yl-

methanone
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aClO0O ON OF d 5 The title conmpound was produced

i n accordance with the general nethod of Exanple 108e
WO 2@A1013120 PCT/EP2003/007890

2- (4-chl oro-phenyl ) -2- (2, 4- di€ or o- phenyl ) - 6-fl uoro-b

enzo [ 1,3] dioxole-5- carboxylic acid (Exanpl e 158c)
Theridleppmpotindivaeprodintedyn atceoxsjl@ncpedmmgte ganerabmgthpdgf Example 108e

fres S-S R e SHen) TP PekBBilc g Crapele 110p) end
monphplid. White-splid. met hanone F of oi 0o F F a)
Preparati on of
4 + uorod| phenyl di chl or omet hane Al um ni um
rrig/fhl%érkl%gﬁﬁsﬁg g, 9 mol ) was added to
1, 3-di fl uor obenzene (89, 70.12 15 rmoll))
b) Prépariting. of aneripkoline 4warb bt B2 dihessl- ep@d hﬂdl%iakb%h
calthb2s loride (14.5 nl) was added dropw se over a
period of 1h. The m xture was stirred 3.5h at 30C,
diluted wth dichloronethane and poured onto jce.

A pmageeofv(éfbeompwdudtﬁn}’k—b@zeﬂgﬂ diaxohpgdlemogphdip- %meethanon%
H?ﬁ%eéh f @cﬁ%@%ﬁ&)ﬁﬂm« ?(?Ze ijng{ 9.130 LohEl, B Beeqt) lifh Nemethyl

oun rown so hat was used w t hout

pyfrolidinene pmmlf) iwsahizased 2848020 duying alp 0 beesactipn poy3iwerEdGioned
berv%% V«gﬁ@ g’ %‘% Z%t@ce (fﬂ@'cﬁvlm% ywH rv%ﬁﬁécﬁ@vitﬁ Brigk and evaporated

uor o- y enzo 3] .di oxol - Y %
1nrv'@¢1m18ur1ﬁca4my1|b.y flash h}aqo@méography afforde the title compound 4.656 g, 83

%) as an off white solid.

MS: m/e = 413.1 ([M+H] M.

Example 160

Preparation of [2-(4-chloro-phenyl)-2- (2,4-dichloro-phenyl)-6-fluoro-benzo[1,3]dioxol-
5-yl]-piperidin-1- yl-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2-(4-chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-fluoro-benzo(1,3]dioxole-5-
carboxylic acid (Example 158¢) and piperidine. White solid.

MS: m/e = 506.0 ([M+H]).



The title conpound was produced in accordance with the
general nethod of Exanple 108¢c 5 from

WQ@2@4/013120 - t et r af | uor odi phenyl di chl or onet hane BETEP2003/007890
(3, 4-di hydr oxy- phenyl ) - nor-pglki n- 4-yl - met hanone
(Exanmpl e 87b). Light brown gum MS: me= 460.1

([MrH +) . Exanpl e 163 Pr gpanpleiléh of
[ 2, 2-bis-(2,4-difluoro-phenyl)-benzo [ 1, 3]

e S48 8B Bl B TR o o

accordance with tbey lmebladinttyhmbt]ma‘noﬁxarrpl e 108c
from2,2',4,4" -tetrafl uorodi phenyl di chl or omret hane
(Exanpl e 162a) and (3, 4-di hydroxy-

phenyl ) - pi peri di n- 4-yle- met hanone. Yell ow foam 15 Ms:
m e= 458.3 ([ MtH] +). =uanple 164 Preparation of

[ 6-fl uoro-2, 2-bis-(4-¢
-yl ]-pyrrolidin-I- yl
a) Preparation of
5-brono-6-fl uoro-2, 2-bi g enyl ) -benzo[ 1, 3]d
i oxol e WD 2004/ 013120 EP20037 007890 -143 The
title conpound was pRodgced in accordance with the
general nethod of Ex4

5 The title compound was produced in accordance with the general method of Example 108e

10

15

from 2-(4-chloro-pheny1)-2—(2,4-dichloro—phenyl)-6-ﬂuoro-benzo [1,3]dioxole-5-
carboxylic acid (Example 158¢) and pyrrolidine. Off-white solid.

MS: m/e = 491.9 ([M+H]™).

Example 162

Preparation of [2,2-bis-(2,4-difluoro-phenyl)-benzo[1,3] dioxol-5-y1]-morpholin-4-yl-

methanone

a) Preparation of 2,2°,4,4’-tetrafluorodiphenyldichloromethane

Aluminium trichloride (5.32g, 39.9 mmol) was added to 1,3-difluorobenzene (8g, 70.12
mmol) with stirring. The mixture was cooled to ca. 10°C and carbon tetrachloride (14.5
mL) was added dropwise over a period of 1h. The mixture was stirred 3.5h at 30°C, diluted
with dichloromethane and poured onto ice. The phases were separated, the organic phése
dried over magnesium sulfate and evaporated to afford the title compound as a light

brown solid that was used without further purification.



from 4-brono-5-fl uoro-benzene-1, 2-di ol (Exanple 108a)
and 4,4' - difluorodi phenyl di chl oronet hane (Exanple 111

W@004@0d1er | ess oil. Ms: me = 407.9 ([M+). 5 BJT/EP2003/007890
Preparation of - 142 -

[ 6-fluoro-2, 2-bis-(4-fluoro-phenyl)-benzo[ 1, 3] di oxol -5
MS: /4 27800 ([dLiclih- 1-yl - met hanone The title conpound was
produced in accordance with the general nethod of

anp|.e fr . : V- in-4-vl-
b) Gaten 6f Fhadrotot itore phepibege PRl e St by -+
metlaxohe (Exanple 164a) and 1-pyrrolidi ne-carbonyl
chloride. Light yellowoil. 10 M5: me = 426.3

. +) . I 165, .P i on
g 5 R péest 39 Eaba S A ne i ths amnespl oo ofBpemple 108
5 fromyl,2’;404 petrhfiiorobiphlenyldiehtvaoroethandar@ (3@-fihxdra®ypheryl}s
Tgl’,leifét i_%_l ﬁ_é:%ounq was %05u R 'Irgm%cgql%.dance wth the
mogebRliR B Pose (ERRRF&701 KRt b
g- br ono- 6-f | uor o- 2, Z?E?s- (4-fluor (r)?g]henyl ) -benzo[ 1, 3] d

MS: et a6(.EXEVipEE™). 164a) and 1- pi peri di ne- car bonyl
chloride. Yellowoil. M5 me = 440.3 ([MH +). WO

2004/ 013120 PCT/ EP2003/0 g 6344 Exanpl e 166
Preparation of e 16

[ 2, 2- bi s- (4-brono-phenyl)-6-fl uoro-benzo [ .1, SLT o
Brapuitios-of [ 7,2-hivf psliflkpra-phenylirbenzal ba Kioxsl-5eyljpiperidin-1-yl-

10 methanone

| @*o

The title compound was produced in accordance with the general method of Example 108¢
from 2,2’,4,4’-tetrafluorodiphenyldichloromethane (Example 162a) and (3,4-dihydroxy-
phenyl)-piperidin-4-yl-methanone. Yellow foam.

15 MS: m/e= 458.3 ([M-+H]™).

Example 164

Preparation of [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -pyrrolidin-1-

yl-methanone

Fg@éo

20  a) Preparation of 5-bromo-6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole
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oF Br 5 a) Preparation of
5- brono- 6-fl uoro- 2, 2-di phenyl -benzo [ 1, 3] dioxole The
W paok@1aenpound was produced in accordance w tPCT/BR2003/007890
general nethod of Exanple 10@g- from
4- Br ono- 5-f | uor o- benzene- 1, 2-di ol (Exanple 108a) and
Theltigh @cﬁﬁtdﬂnﬁ‘&w{ produbanie. accoRlidncehiitheths génetal BhodrbEExample 108¢

70,0 lo b t
Ocrs‘lwbrftré -gtg%wd‘?%ﬁg?ﬁ/i 26@&‘3@{‘%@?39@%@&@1 ) - mor phol i
d1ﬂiro{|od&i>hergﬁhﬂﬂﬁﬂﬁﬁetﬁﬁaeé(m&ﬁble d1{a)78&lprlsslail i on of
5- br ono fluoro-2, 2-Bi phenyl -benzo [ 1,3] dioxole

17.59 nmmol ) in diethyl ether (300 nL) was
é 053’,0@%{17 )-sol ution of n- butyl lithiumin hexanes
(1. 6M 30 nm., 48 mol, 1.0 eq.). The reaction mxture
b) Pedpatitionlof 6-finosd-2; 27t&€;(4 'ﬂubﬁj‘—phalyi)hberad[:ﬂl 3)idanxobb-yl]-pyrrolidin-
i t{uphol i necar bonylchloride (8.5 g, 56.9 mmol, 1.2
1-% reaction mxture was allowed to warmto 20C
and poured into an aqueous sol ution of sodium

Theititlaehmpated wik prcmhymbmctcaﬁmcemﬂl thetgenaralodethiod lof Example

166& Eﬁmﬁ ﬁ e at ‘é?m?%g% —ﬂuo }919 l%)%ég (ﬁ 3m5§olg\mle

168 raindl i1 e;@&mlmlbgl-carbbﬂ)ﬂ I@hblmdartng}ﬂgreﬂxph pilaf f or ded t he
title conpound (13.0 g, 68% as a light yellow solid.

0 _MS: T 2 ([MtH +). c¢) Preparation of
M%én/glliug:gosew\%ﬁgmydr oxy- phenyl ) - nor phol i n- 4-yl - et hano
ne WO 2004/013120 PCT/ EP2003/007890 -145 The title

conmpound was produced i n Exemplaitfifce with the gener al
nmet hod of Exanple 87b from

6- O ©O- V- _ o TR
PSSR e e

solid. M5: nmle = 442.2 ([me appnes d) Preparat|on of

4, 4" - di br onodi phenyl di chl oronet hane The title conpound

was produced in accprdance with the general nethod of

Exanpl e 108b from 43yFenobenzot rpfl uori de and
br onbbenzene. Li ght ow se 1 sollid

The title compound was produced in accordance with the general method of Example
166b from 5-bromo-6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole (Example
164a) and 1-piperidine-carbonyl chloride. Yellow oil.

MS: m/e = 440.3 ([M+H]™).



10

15

20

M5: mle = 392.0 ([MtH] +). e) Preparation of
[2, 2" -bis-(4-brono-phenyl)-6-fluoro-benzo[ 1, 3]di oxol -5

WO 20044013120 nor phol i n- 4-yl - net hanone The titl e cPoPBP2VA3/007890
was produced in accordance wiggh t he general nethod of
Exanpl e 108c from

(2-fluoro-4,5-di hydroxy- geefigle)l66or phol i n- 4-yl - met hano
ne (Exanple 1660) and

Prqgabqﬂorygr - -g?—%ag | dl R Qhﬁi—% t ha%n%ﬁ%%ﬂ?@j{ol—%—%ﬂzmorphohn -4-

Exanpl e 167 Preparati on dfmdthanone

[ 2, 2- bi s-(4-cyano- phenyl)-6-fluoro-benzo [ 1, 3]

di oxol e-5-carbonyl] - norpholine O O O A mi xture of
[2,2" -Dbis-(4-brono-phenyl)-6-fluoro-benzo [ 1, 3]

di oxol - 5-yl ] nnrphol|n 4- 20 yl - et hanone (Exanpl e
166e, 400 ng, 0.71 A copper cyani de (381
ng, 4.26 mol, 6.0
tris(di benzylideneac&to i i 32.5 ng, 0.035
mol, 0.05 eq.), tetrae nidﬁfzianide (111 ng,
0.71 mmol, 1.0 eq.) { '
bi s(di phenyl phosphi ng «rrocene (78.7 mg, 0.142 mol,
0.2 eq.) was flushed with WO 2004/ 013120

PCT/ EP2003/ 007890 -146 nitrogen. Degassed di oxane (10
n.) was added and the reaction m xture was heated to
reflux during 4h. The reaction mxture was dil uted

o) Biehlstion ot oba- St o SR AT ESlaitdd an

mater Vblatlles were renoved in vacuo. Purification
Théyitlt caspoahd oamprduaghiy satdrdaniedviththetgenérel method whlxample 108¢

b 2 oo AR ST 5L e el nchane
Off whitdsditdono- phenyl ) - 5-f | uor o- 6- ( nor phol i ne- 4- car bonyl )
- benzo [ 1,3] dioxol-2-yl] -benzonitrile

MS: m/e = 370.0 ([M+H)).

b) Preparation of (6-fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-

methanone

To a cooled (-78°C) solution of 5-bromo-6-fluoro-2,2-diphenyl-benzo[1,3]dioxole (17.59
g, 47.4 mmol) in diethyl ether (300 mL) was slowly added a solution of n-butyl lithium in
hexanes (1.6M, 30 mL, 48 mmol, 1.0 eq.). The reaction mixture was stirred 1h at -78°C
before the addition of 4-morpholinecarbonylchloride (8.5 g, 56.9 mmol, 1.2 eq.). The
reaction mixture was allowed to warm to 20°C and poured into an aqueous solution of
sodium bicarbonate. The aqueous layer was extracted with ethyl acetate.The combined
organic layers were washed with brine. Volatiles were removed in vacuo. Purification by

flash chromatography afforded the title compound (13.0 g, 68%) as a light yellow solid.
MS: m/e = 406.2 ([M+H] D).

¢) Preparation of (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone
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Br O ONY O 10 The title conmpound was produced in
accordance with the general nethod of Exanple 167, as
w@2@saes1pr oduct . Light yellow solid. Ms: me =PGDBPI03/007890
([ MtH+] ). Exanple 169 15 Preggarati on of
[2,2-Dbis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di ox
Th@ kitle cyin ouH@’Wﬁhpﬂddﬁcé& th&ﬁi’ﬂﬁh@d&@ﬂﬂl thie gner®l rgEthEd@f Exzﬁﬂ})le 87b

(yggt I t%& qﬁ&%gng@%ﬂﬁ& P%dg};mqulg - (I:r?et}\{\gnone Light

bnﬁwzyﬂﬂi4 -tetrafl uorodi phenyl di chl or onet hane (Exanpl e
162a) and (2-fluoro-4,5 20

li hydr oxy.- +) - mor phol i n- 4-yl - met hanone (Exanpl e
Mgé‘ﬂ%— 4?%@%’%% gum WD 2004/ 013120
PCT/ EP2003/ 007890 -147- M. mie= 478.1 ([ MrH +).
d) Brespapdtidnlof @, Prdtranaidiphenglichloromethane
[2 2- bi s- (4-chl oro- phenyl) 6-fl uoro-benzo [ 1, 3]
The t1%e compoXnJl was prr cecf in accor\éance w11t]1a %%%nergll m&thofof Example

108b from 4-bromobenzotrifluoride and bromobenzene. Light yellow semisolid.
MS: m/e = 392.0 ([M+H]").

e) Preparation of [2,2’-bis-(4-bromo-phenyl)-6-fluoro-benzo(1,3]dioxol-5-yl]-

morpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢c
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 166¢) and
4,4’-dibromodiphenyldichloromethane (Example 166d). Light yellow solid.

MS: m/e = 364.1 ([M+H]).

Example 167

Preparation of 4-[2,2-bis-(4-cyano-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carbonyl] -

morpholine

A mixture of [2,2’-bis-(4-bromo-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-4-
yl-methanone (Example 166e, 400 mg, 0.71 mmol, 1.0 eq.), copper cyanide (381 mg, 4.26
mmol, 6.0 eq.), tris(dibenzylideneacetone)dipalladium (32.5 mg, 0.035 mmol, 0.05 eq.),
tetraethylammonium cyanide (111 mg, 0.71 mmol, 1.0 eq.) and 1,1'-
bis(diphenylphosphino)ferrocene (78.7 mg, 0.142 mmol, 0.2 eq.) was flushed with



N~ Ol / FOO 5 C a) Preparation of

di chl or obi s(4-chl or ophenyl ) et hane The title conpound
woa®4ptraeuced in accordance with the general neCTiBP2003/007890

Exanpl e 87d from 4, 4'-di chl.qugbenzophenone and used

wi thout further purification. Yellow solid. M5: me =

niﬁgéezrg Ee@@s‘(éz@diﬁlkiﬂe"()lo ﬁﬁg vlﬂgs agﬂéﬁlJé}{@ﬂlE géhcﬂf)n ini}?it]ure_ was lTeatsed to

, &= 01 S- -C or.o- pneny -o-11 Uor Q- nzo , | OXO0l -

relih e el ieEacHon POREN A HAO AR TR E DL e i EP g washed
wilthi 84l ub SolB66P6ERAREN Pidakbdrate, BAREHR wiet. Wafatdés were removed

Exa e 108¢c fromdjchl orobis(4-chl oro nyl ) met e
n 3ﬁ@gg -PﬂlFilﬁG?féPmt,’%ﬂQﬁh ﬁWE)grﬁﬁ )%?ﬁfgrgec? ther%{]ﬂee c%rn)poung ?{]41 mg,
5 44ﬂ/€5’fé%f&Qig'hﬂyélrows-eHﬁ§ohanone (Exanpl e 166c). Beige foam
15 Ms5: 'nle = 474.0, 476.0 ([M+). Exanple 171
Prepar at i 02 of .
MPemiair 4691 2IM+H B: (2, 4-di f 1 uor o- phenyl ) -benzo [ 1, 3]
di oxol -5-yl] - norpholin-4-yl-methanone F F O O N~
Ol C 00 F F WO 2004/ 01810pIPT4¢ EP2003/ 007890 - 148
The title conmpound was produced in accordance with the

eneral net hod qof anpl e, 108¢c rom .
B P o DS RBARTL T PGS fenorBhineck bparD-
162a) and (2- chl obenzb|B3]dioxol-2-yl]-benzonitrile
di hydr oxy- phenyl ) - nor phol i n- 4-yl - met hanone (Exanpl e
218b). Light yellow gum Ms: nie= 494.1 ([MtH +). 5

Exanpl e 172 B
sede
$ ) !
/

The title compound was produced in accordance with the general method of Example 167,

10

as a side product. Light yellow solid.
MS: m/e = 509.0 ([M+H"]).

Example 169

15 Preparation of [2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo|[1,3]dioxol-5-yl]-

morpholin-4-yl-methanone

g Y
oo

The title compound was produced in accordance with the general method of Example 108c
from 2,2’,4,4’-tetrafluorodiphenyldichloromethane (Example 162a) and (2-fluoro-4,5-
20  dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 99b). Light brown gum.
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Preparation of
[ 2- (2-chl oro-4-fl uoro-phenyl)-2-(4-fluoro-phenyl)-benz
W®@2(4040138%0 di oxol -5- yl] -piperidin-1-yl- methaPCHEPH08007890
ON v O1/ d F a) 2-Chuawe-I -
[di chl oro-(4-fluoro-phenyl)-nmethyl] -4-fluoro-benzene
MS: &n/e= 478.1 ([M+H]™).
(2-Chl oro-4-fl uoro-phenyl)-(4-fl uoro-phenyl)-met hanone
(0.25g, 0.99 nmol) and hos L4s pentachloride (0.21
g,1.01 mol) were nixed @#@@Eﬂgggon and heated 2h at
150C. The m xture was allowed to cool to room
Prépﬂ%rﬂbﬁ{ﬁﬂ;bld{&—mhbdo-\phﬂﬂyl)-di-ﬂlidro-rb@nm[ﬂl,éhﬁomieﬁ pdtmenpholin-4-
onto ice. The phases V\ere1f ted t he organi c phase
dried over nagnesiun1su¥ %Fevaporated to afford
the title conpound as a pale yellow oil 15 (0. 29)
cont ai ni ng ca 50% of €he desired product by NWVR, al ong
with starting materi al 5% ang nono-chl ori nat ed
compound (15% . This re was llus d w thout further
purification. b) Preparation
[ 2- (2-chl oro-4-fl uor o-p€ny 4-kt,I»QJor 0- phenyl ) - benz
o[ 1, 3] di oxol -5- yl] - ri din- 1 -yl- nethanone 20
The title conpound vegS produced in accordance with the
general net hod of Exarrpl e 108c from

2) Brefégllﬁ%r@g@% E! ﬁ%lrlg(agc ?nftﬁer}:yl) nmet hyl ] -4-fl uor
(3, 4-di hydr oxy- phenyl) - plperldln 4-yl| - met hanone. Li ght

The lh‘ﬂ/‘é/E%% Hiérllc(l\)fg%sspﬂoﬁuceﬁg aé;drﬂ&ﬂi’dd]wllﬁh thg‘@eﬂ@ﬂ%&had 20Example 87d
r epar.ati on
Frops LA [ GPE SLeRr g EnpDE RR B0 BHNS FrCtE REGDpaionsy Slow solid

di oxol -5-yl] -norpholin-4- yl-nmethanone
MS: m/e = 304.0, 306.0 ([M] ™).

b) Preparation of [2,2-bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-

4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from dichlorobis(4-chlorophenyl)methane and 2-fluoro-4,5-dihydroxy-phenyl)-
morpholin-4-yl-methanone (Example 166c). Beige foam.

MS: m/e = 474.0, 476.0 ([M]™).

Example 171

Preparation of [6-chloro-2,2-bis-(2,4-difluoro-phenyl)-benzo [1,3]dioxol-5-y1]-

morpholin-4-yl-methanone

L0
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FON O OF F 5 a) Preparation of
bi s- (2-fl uoro-phenyl)-net hanone To a stirred
waempendeon of 2-fl uorobenzeneboronic acid (28BCTEP2083/007890
mml ), Cs2CB (1.63 g) 5 mmuyy-and
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (40 ng, 0.02
THetle) conpdudll el @rodided i dccorditice With tiggsmeyuh snetltstbof Example 108¢

d i -f |..chlorjd
b S R S e S R
diffldraRe pRadyl )-tdogpteslind e tyhvaesthaiony (Exahtblas e8th! Eighnytliow gum.

wat er. The organic | ayer was washed w th aqueous
ot assj u r ncar bonate solution, brine, dried
N@V@?=§%ﬁﬁuapgﬁ$?§te, filtered and evaporated
Purification by flash chromat ography afforded the

title conpound (210 ng, 4B%Ampledd2orl|ess |iquid. M
me = 218.1 ([M+). 15 b) Preparation of

is-(2-fl nyl ) dj.chl oo Th [
e e B e
Exanpl e 182a fr om Wl pip&idihieylonpitanghg - net hanone
(Exanmpl e 173a) and used wi thout further purification.
Brown solid. c) Prepa&ation of
[6-fluoro-2, 2-bi s-(2-fKuagro-phenyl)-benzo [ 1, 3]
di oxol -5-yl] -norpholi O 4-yl-pet hanone The title
compound was produced i or th the genera
nmet hod of Exanpl e 108c m %::J
(2-fluoro-4, 5-di hydr oxy=fhennyhN= nor i n-1-yl-methano
ne (Exanple 99b) and cl
bi s- (2-fl uorophenyl )&i chl or omet hane (Exanple 173b).
Li ght brown anorphous solid. Ms: me = 442.3 ([M +

a)§7§)ﬁorm— [%Qc%ér%}(%} Qorg%lix/eg}e pnqg{{'l}gl?-igf?lg)oro:b]é%gen%xanpl €

(2-Chloro-4-fluoro-phenyl)-(4-fluoro-phenyl)-methanone (0.25g, 0.99 mmol) and

phosphorus pentachloride (0.21 g,1.01 mmol) were mixed under argon and heated 2h at
150°C. The mixture was allowed to cool to room temperature, diluted with
dichloromethane and poured onto ice. The phases were separated, the organic phase dried
over magnesium sulfate and evaporated to afford the title compound as a pale yellow oil
(0.2g) containing ca 50% of the desired product by NMR, along with starting material
(35%) and mono-chlorinated compound (15%). This mixture was used without further

purification.

b) Preparation of [2-(2-chloro-4-fluoro-phenyl)-2-(4-fluoro-phenyl)-benzo(1,3]dioxol-5-
yl]-piperidin-1-yl- methanone

The title compound was produced in accordance with the general method of Example 108¢
from 2-chloro-1-[dichloro-(4-fluoro-phenyl)-methyl]-4-fluoro-benzene (Example 172a)
and (3,4-dihydroxy-phenyl)-piperidin-4-yl-methanone. Light brown gum.

MS: m/e= 456.1 ([M+H] ).
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Preparation of
[ 2, 2-bis-(2, 4-dichl oro-phenyl)-6-fluoro-benzo[ 1, 3] di ox

wW®@bkeod/yd1pe nor pholin-4-yl-nmethanone C Cl 0 PCHER00ID07890

b/ FOC d 5 a) Preparatiign- of

2,2',4,4" -tetrachl oro-di chl orodi phenyl net hane The
title conpound was producEtnple tscor dance with the
general nethod of Exanple 207a from

JCh| benz used ut fur
BB R o othree ey GarspiiarD-venggth Aol patl-megphotin-4-
= 373.9, 375.9 ([M+). b)yl-Biethawati on of
[ 2, 2-bi s-(2, 4-di chl oro-phenyl ) -6-fl uoro-benzo[ 1, 3] di ox

-5-yl]- 10 norpholin-4-yl-methanone The title

conmpound was produced in accordance with the genera
nmet hod of Exanple 108c from
2,2' ,4,4" -tetrachl oro-dichl orodi g
2-fluoro-4,5-di hydrox
mor phol i n- 4- yI - et handee ~N(Ex 563). White foam
M5: me = 541.9, 543.9 . le 175
Preparation of 4-
[2,2-bis-(2,4-difluoro-
di oxol e-5-sul fonyl] - norpholine FF OF O O :as, \
/| F O e ,OaF W 2004/ 013120 PCT/ EP2003/ 007890 -151

"U

)

henyl net hane and

a) Preparation of bis-(2-fluoro-phenyl)-methanone

To a stirred suspension of 2-fluorobenzeneboronic acid (280 mg, 2 mmol), Cs;CO3 (1.63
g, 5 mmol) and tetrakis(triphenylphosphine)palladium(0) (40 mg, 0.02 mmol) in toluene
(35 ml) under nitrogen was added dropwise 2-fluorobenzoyl chloride (634 mg, 4 mmol).
The suspension was heated at 100 °C for 16 h, cooled to RT and partitioned between ethyl
acetate and water. The organic layer was washed with aqueous potassium
hydrogencarbonate solution, brine, dried over sodium sulfate, filtered and evaporated.
Purification by flash chromatography afforded the title compound (210 mg, 46%).
Colorless liquid.

MS: m/e =218.1 ([M").
b) Preparation of bis-(2-fluorophenyl)dichloromethane

The title compound was produced in accordance with the general method of Example 182a
from bis-(2-fluoro-phenyl)-methanone (Example 173a) and used without further

purification. Brown solid.

c) Preparation of [6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo [1,3]dioxol-5-yl]-morpholin-

4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-1-yl-methanone (Example 99b) and
bis-(2-fluorophenyl)dichloromethane (Example 173b). Light brown amorphous solid.

MS: m/e = 442.3 ([M + H] ).
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The title. conmpound was produced in accordance with
t he general nethod of Exanple 108c from

WQ@2@4/013120 - t et r af | uor odi phenyl di chl or onet hane PERBPPDE007890
162a) and 4-fluoro-5- (norphosgne- 1 -sulfonyl)
-benzene- 1, 2-diol (Exanple 234b). Of-white foam Ms:
me=.514.2 ([MH +). 5 Ex@apipde 1746 Preparati on of 4-
[ 2- (2, 4-di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -

benzo 1,3 Laxol.e-5:sul fonyl 1,.-Rr phol i ne..E+R: E
O Prpetstiy Bt eI Bk PRenth S BRI U Biokol -
produced i n accor danaerphioli-4-ylemgthasomd net hod of
Exanpl e 108c 10 from
2, 4-di chl oro-4'-fl uorp-di phenyl di chl or onet hane and
4-f| uoro-5-(norpholineél_ sulfonyl) -benzene- 1,2-diol
(Exanpl e 234b). Of- gam BE me= 528.1
([ MeH] +) . Exanpl e 177 Pre¢par ationlof
[ 2- (2, 4-di chl or o- phenyl ) -%-f o- ZN(hfl uor o- phenyl ) -
benzo[ 1, 3] di oxol - 15 Z=¢{] 0o F T\/0
-(4, 4-di fl uoro-piperi élyl)-methanone FO Ol \ F
NO/ ~FC F T(Iﬂ tl e conpound was produced in
accordance with the general nethod of Exanple 108e
from

a) [PPepaatidncif 4R’ drid-tqiteehloiry-déchidradipbeylingtifangor o- phenyl ) -
benzo [ 1, 3] dioxole-5- carboxylic acid (Exanple 108d)

T Wi tothpotlh i WS PRI RES 1Pl dd6rdarEd Wt ¥Bheral method of Example 2072

from 2,4-dichlorobenzene and used without further purification. White crystals.

m.p.: 139-142°C; MS: m/e = 373.9, 375.9 (IM]").

b) Preparation of [2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -

morpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from 2,2’ 4,4 -tetrachloro-dichlorodiphenylmethane and 2-fluoro-4,5-dihydroxy-phenyl)-
morpholin-4-yl-methanone (Example 166¢). White foam.

MS: m/e = 541.9, 543.9 ([M] ).

Example 175

Preparation of 4-[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl]-

morpholine



20 Ms: me = 526.1 ([M +). WO 2004/ 013120
PCT/ EP2003/ 007890 -152 Exanple 178 Preparation of
W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo [ 1,3] dioxol- 5-yl] -151-
-(4-trifluoronethyl -piperidin-1-yl) -methanone F O
THe ﬁﬂdcoﬁl}ﬁ)unal@msl-f)rﬁduc@ﬂ ibacthulapie Wish thmgeoersimeglod of Example 108¢

fr%g;%ﬁ Iﬁgaeﬁeﬁ%% éiﬁfl‘gn%%dim&lcrﬁﬁalg?ﬁﬂrﬁﬂe 'Tgﬁzb addf fuoro-5-

(nhGphalide-tisalfbmyl pbpiveny1)2-diof (Fxemple23¢h). Qffrohite fivramy | )
benzo [ 1,3] dioxole-5- carboxylic acid (Exanple 108d)

t hyl ) pi peri di ne hydrochl oride. Wite
%impﬁ?’g‘é O ([M+). 10 Exanple 179

Preparatlon of

5 [2-(2,4-dichloro- phenyl)-E_ﬂ'_fllElQllZQZ (4-fl uoro-phenyl) -
benzo [ 1, 3] dioxol - yl - (3 S -

et hox%eggga{lgl 0?%"{2 'I('E 4 éﬁl;ﬂlf) o'lgﬁ B%lﬁugrooz (@ ﬂ'uox/é Bﬁényl)

ound was pro uced in
accordance wi t hberre| béh@PQREhﬁ@ﬁﬁﬂidmoﬂﬁﬁﬁﬁﬁe 108e 15
from
[ 2- (2, 4-dichl oro-phenyl ) -6-fl uoro-2-(4-fluoro-phenyl) -
benzo [ 1, 3] dioxol e- sar boxylic acid (Exanpl e 108d)
and 3S- et hoxy- pyrroli ding. | arl @ss Qi l
y-py &0 ¢5r/Qo

0 S S:N\)

The title compound was produced in accordance with the general method of Example 108¢
10 from 2,4-dichloro-4’-fluoro-diphenyldichloromethane and 4-fluoro-5-(morpholine-1-
sulfonyl)-benzene-1,2-diol (Example 234b). Off-white foam.

MS: m/e=528.1 ([M+H]™").

Example 177

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-
15 5-y1]-(4,4-difluoro-piperidin-1-yl)-methanone

0
spao!
0] F FF
Cl

The title compound was produced in accordance with the general method of Example 108e
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 4,4’-difluoropiperidine. Yellow gum.

Cl

20 MS: m/e=526.1 ([M]M).



M5: mle = 520.1 ([M+). WD 2004/013120

PCT/ EP2003/ 007890 - 153 Exanple 180 Preparation of
w@2{02/011el0 chl or o- phenyl ) - 6- f | uor o- 2- (4- f | uor o- PCTERP10)3/07890

enzo[ 1, 3] di oxol e- 5-car boxyd 12 -aci d

(1R-phenyl -ethyl)-amde FO / \~0F ~/ C C 5

The title conpound was pExampledl78n accordance with the

general nethod of Exanple 108e from

Pr%peargtzo ) I!ZC P £ chhR#g '}%ﬂeﬁ'ﬂ? 5l A RH O B ﬂﬂoﬂcol %@Jm%)%b%ﬁ&%ﬂ% ]dioxol-

car boxylic aci d

and (1R— phefyll-et- n*;ﬂu)ormtﬂwl-pmndm -b5d) @ﬁﬂmnw me =
526.1 ([M+). Exanple 181 1o Preparation of

[2-(2, 4-dichloro- ppenyl) 6- quoro 2- (4-fluoro-phenyl) -
benzo[ 1, 3] di oxol - 5y

-(1- oxothlormrphol ~REeLA FO Ol FOS O
~/ C d A solution op ro er en20|c acid (74 ‘
my, 0.3 mml) in di r&het anég ( was added

to a cooled (-200)_3
[2-(2, 4-Dichl oro-;%enyl )-6-fl uoro-2-(4-f| uoro 15
phenyl )-benzo [ 1, 3] dioxol-5-yl]

5 The Hﬂb QHBFPBHEH 2 ﬂrdduté‘@ﬁx%&ﬁﬁﬁn&eﬁh@lﬁrﬂie%eﬁ&@ m(eﬂ'ﬁﬁ dfffxample 108e

hl th
froms [4-(hie Agdorer sl Sxpucrpoi  SFot-REb iy BreREae I B s 7
carBIRRARUR B GRaHPId fUSﬁ? whd 84 @ifiRrbinetyl) pipeeidagugdschprideWhite

was® extract ed
foam.

MS: m/e = 558.0 ([M]™).

10 Example 179

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-
5-y1]-(3S-ethoxy-pyrrolidin-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
15 from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 3S-ethoxy-pyrrolidine. Colorless oil.

MS: m/e = 520.1 ([M]™).



10

15

20

wi t h di chl oronet hane and the conbi ned organi c phases
were washed with 10% sodi um bicarbonate sol uti on and
weione131er i ed over sodiumsulfate, filtered aneCT/BR2003/007890
vol atiles were 20 renoved unpsr- vacuo. Purification by
flash chromat ography afforded the title product as a
white foam (141 ng, 89% .ExMupled® = 524.1 ([M+). WO
2004/ 013120 PCT/ EP2003/ 007890 -154 Exanple 182
Pr?éaer ?(E)r? tg% ? 22 r.ﬂ%]l%ropmw )56 gl.I?li %IK% ﬂggﬁ% Bhfnyl) léﬁnzo [1,3]dioxole-
di oxol -5-yl] - rotapbsidylioadd (JR-phetfiatdoheamider \ / C 5
a) Preparation of bis-(2-chlorophenyl)dichloronethane
A m xture of 2,2'-q;chlorobenzophenone (502 ng, 2

nmol ) and phosphorus ntachlooide (833 ng, 4 mmol ,
2.0 eq.) was stirre eaction m xture
was cool ed down to r %ure luted with

di chl or onet hane and wth cold water. The

organi c | ayer was dried over sodiumsulfate, filtered
and the vol atiles vvere 1o renoved i n vacuo, affording

Thﬁ/g e %;rl?rtéllp%ugg gB.o bi ag?dr qﬁ'&%ﬂ% th%%eﬂ%al%@tﬂgg O?Eiample 108e

reparat i

frop?| EEM@Memhp}mn@)fﬂﬁmﬁo)z -64-flor-phdpyhzidnzo [3} 2 dioxole-5

ATt EETRRR A B s o

ny, O 84 nnDI 2.6 15 eq.) and
MS; 2a/kl=UBR60k @[Mi] gi hydr oxy- phenyl ) - nor phol i n- 4-yl - met hano
ne (Exanple 87b, 72 ng, 0.32 mmol) were heated 5 h at

150C in a sealed glass t ffication by flash
chr omat ogr aphy af f or ded gﬁgggigp%'conpound (6 8 ng,
4.5% as an off-white solid, mp

Préparatiof o] 2:%- mclﬂorgadwnwlifﬁtﬂmom@rxﬁﬂm%pm@@l@nzo [1,3]dioxol-
5-yl]-(1-oxo-thiomorpholin-4-yl)-methanone

F
Lo
o F K/S‘\o
cl
cl

A solution of m-chloroperbenzoic acid (74 mg, 0.3 mmol) in dichloromethane (1.2 mL)
was added to a cooled (-20°C) solution of [2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-
phenyl)-benzo[1,3]dioxol-5-yl]-thiomorpholin-4-yl-methanone (Example 136) (153 mg,
0.3 mmol) in dichloromethane (1.7 mL). The reaction mixture was stirred at -20°C for 3 h,
quenched with 5% aqueous sodium thiosulfate solution. The aqueous phase was extracted
with dichloromethane and the combined organic phases were washed with 10% sodium
bicarbonate solution and brine, dried over sodium sulfate, filtered and the volatiles were
removed under vacuo. Purification by flash chromatography afforded the title product as a
white foam (141 mg, 89%).

MS: m/e = 524.1 ([M]H).
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15

-155 Exanpl e 183 Preparation of

[6-fluoro-2,2-bis-(4-trifluoronethyl-phenyl)-benzo |
waz@p/oditexol - 5-yl] - norpholin-4-yl-methanone PEI/EPF0£007890

FFF5a) Preparation of -154-

bi s-(4-trifluoronethyl-phenyl)-nethanone The title

conpound was produced i nEasepledgddce W th the general

nmet hod of Exanple 173a from

4-triflu n c.a

Prgparaiqn aﬁt{z&?’@e%ch% SRbs P LR 2oL sy rpoyphotinct
solid. M5: me = 318.1 ({lNhé¢thanddk b) Preparation of
bis-(4-trifluor orret hyl - phenyl ) di chl or omet hane The

title conpound was produced in accordance with the

general nethod of Example 87d from

bi s-(4-trifluoronethyl-phenyl)-nethanone (Exanple

183a) and used withg puri fication. Brown

solid. c) Preparati on_of |

[6-f1uoro-2, 2-bis- (4-tr Eﬂhenw )-benzo[ 1, 3
] di oxol -5-yl]- 15 nor phgl i°1 - none The title
compound was produced accordance with the general
met hod of Exanpl e 108¢_7/f r om

(2-fluoro-4, 5-di hydroxy-phenyl ) -nor phol i n- 1-yl - net hano
ne (Exanple 99b) and -
bi s- (4- tri fI uor onet hyl - phenyl )di chl oromet hane (Exanpl e

183b) . id. 20 Ms: me =
a) é’aezaiat’@fl Fé% %%%9 fEP2003/ 007890

-156 Exanple 184 Preparation of
A flﬁrtﬁfelkSﬂZQZ %&ﬂ&b’sedﬁphérwm‘e 6¢5q2hepyd nnbdhaal phdspBorus
pe(rjl’lta%fl(.lorlde él.%l3]mg, IZDITH%OP 2.0 qu) was stirred 28h at 170°C. The reaction mixture

was cooled down to room temperature, diluted with d1chloromethane and washed with

cold water. The organic layer was dried over sodium sulfate, filtered and the volatiles were

removed in vacuo, affording the title compound (629 mg, quant.) as an orange oil.
MS: m/e = 306.0 ([M]").

b) Preparation of [2,2-bis-(2-chloro-phenyl)-6-fluoro-benzo[ 1,3]dioxol-5-yl]-morpholin-

4-yl-methanone

A mixture of bis-(2-chlorophenyl)dichloromethane (Example 182, 258 mg, 0.84 mmol, 2.6
eq.) and (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 87b, 72
mg, 0.32 mmol) were heated 5 h at 150°C in a sealed glass tube. Purification by flash
chromatography afforded the title compound (6.8 mg, 4.5%) as an off-white solid, m.p.:
98°C.

MS: m/e = 474.0 ([M+H]™).
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yl -methanone 0 ~ Ol IN VO F 5 a) Preparation of

bi s- (3-fl uorophenyl)di chl oronet hane The title conpound
woer®4ptraeduced in accordance with the general neCTBP2003/007890

Exanple 87d from bis-(3-fl ups®- phenyl ) - met hanone and

used without further purification. Browmn solid. b)

Preparation of [ Example 183

[ 6- quoro 2,2-bis-(3-fluoro-phenyl)-benzo [ 1, 3]

|oon [in-4-yl-nethan T
RS Qb Troderacstor - Seeg i ARERD Bl aadgfol 5y

met hOd of Exanpl e 1G86rphiliom-yl-methanone
(2-fluoro-4,5-di hydroxy-phenyl) - nor phol i n- 1-yl - met hano
ne (Exanple 99b) and
bi s- (3-fl uorophenyl ) di chl or omet hane (Exanpl e 184a).
O f-white anorphous solid. MS: nme = 442.1 ([M+ H +).
15 Exanple 185 PreparFati on of

[2-(2-chl oro-4-fl uogpe 2nyl ) - 2- (4311 uoro- phenyl ) - benz
o[ 1, 3] di oxol -5- yl] -myrphol d hanone F O O N
OO 1/ cl F WD 2004/ 07Tz ?)‘Ba/ 007890 -157

The title conpound was @rodu€e |nF§\6brdance with the
general nethod of Exanp 08c from

2-chl oro- I -[dichl or o®Gd- f | uor o- phenyl ) - net hyl ]-4-f I uor
o- benzene (Exanple 172a) and

(3, 4-di hydr oxy- phenyl ) - nor phol i n- 4-yl - net hanone
(Exanpl e 87b). Light brown

a) Preparation of bis-(4-trifluoromethyl-phenyl)-methanone

The title compound was produced in accordance with the general method of Example 173a
from 4-trifluoromethyl-phenylboronic acid and 4-trifluoromethyl-benzoyl chloride.White
crystalline solid.

MS: m/e = 318.1 ([M]).
b) Preparation of bis-(4-trifluoromethyl-phenyl)dichloromethane

The title compound was produced in accordance with the general method of Example 87d
from bis-(4-trifluoromethyl-phenyl)-methanone (Example 183a) and used without further

purification. Brown solid.

c) Preparation of [6-fluoro-2,2-bis-(4-trifluoromethyl-phenyl)-benzo[1,3] dioxol-5-yl1]-

morpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-1-yl-methanone (Example 99b) and
bis-(4-trifluoromethyl-phenyl)dichloromethane (Example 183b). Light-brown amorphous
solid.

MS: m/e = 542.1 (M + H])



5

10

15

gum 5 MS: nmfe= 458.3 ([ MtH] +). Exanple 186
Preparati on of

WO 2002018186 ( 3, 4- di f| uor o- phenyl ) - benzo[ 1, 3] di oxBCF/BP2003/607890

pi peridin-1l-yl- nmethanone EijfgO OO0 No OF F 1o The
title conpound was produced in accordance with the
general nethod of Exanpl eEdd@sle 184 om

1,1 (dichloronethylene)bis[s 4-di fl uor o- benzene and

PlsoB b - e e Sl ahan P Rt 1 RS -mpypholin-s-

15 Preparation of yl-methanone

[ 2, 2-bi s-(3, 4-difluoro-phenyl)-benzo[ 1, 3] di oxol -5-yl]-
nor phol i n-4-yl - nethanone FF O ON OI e 00 FF
The title conpound was produced in accordance with the
general nethod of Exanple 108c from

1,1 -(dichl oronethyl eng @i f| uor o- benzene and
(3, 4-di hydr oxy- phenyl a0l n-4 yl - met hanone
(Exanpl e 87b). Col orl & : /m\é: 460. 2

([ MrH] +) . WD 2004/ 0131 eO%ﬁGb?SQO

a) Preparation of bis-(3-fluorophenyl)dichloromethane

The title compound was produced in accordance with the general method of Example 87d
from bis-(3-fluoro-phenyl)-methanone and used without further purification. Brown
solid.

b) Preparation of [[6-fluoro-2,2-bis-(3-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -

morpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108¢c
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-1-yl-methanone (Example 99b) and
bis-(3-fluorophenyl)dichloromethane (Example 184a). Off-white amorphous solid.

MS: m/e = 442.1 ([M + HIY).

Example 185

Preparation of [2-(2-chloro-4-fluoro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-

yl]-morpholin-4-yl-methanone
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-158 Exanpl e 188 Preparation of
[ 2, 2-bis-(2, 4-dichl oro-phenyl)-6-fluoro-benzo [ 1, 3]
waele@xoi312e yl ] - (3- hydroxy-pyrrolidin-1-yl) -neCTEPZINE007890
Cl gCG d NL ~--CH OF v 4139- Cl 5 a) Preparation
of
Th&tile eshp durt Whsprodudedinabtardandahetythy géndrilunethod efiBxsniple 108¢

, 3] dj .oxo The titl e conpou rogduced in
frofje g d SO e R RT R vt A T kst e (Bl 1720
and (Ndthydroxd-phenyBimagitotinot-gi-ebihanonk (Hxemple8ybidiight brown
(Exanpl e 174a) and 4-brono-5- fluoro-benzene-1, 2-di ol
gUPExanpl e 108a). Colorless solid. M5: me = 507.9,
509.9 ([M+). 1o b) Preparation of
MS n2lebit58.6 2M-+8iOhl or o- phenyl ) - 6- f | uor o- benzo[ 1, 3] di oxo
| e-5-carboxylic acid The title conpound was produced
i n accordance with the g%perah %%thod of Exanple 108d
from Example 186
5- brono- 2, 2- bi s- (2, 4-di chl or o- phenyl ) -6-fl uoro-benzo[ 1
Padpdiativalo [ 2, 2Vhid-63,4-difraro ithevB)-bana | 1,3 Ididxdd; 5-AT-Pigeridin-1-yl-
([MH ). c) Preparation of
[2, 2-bi 52 (2, 4- di chl or o- phBSHYRE 1 uor o- benzo[ 1, 3] di ox
ol -5-yl]-(3- hydroxy-pyrrolidin-1-yl) -nethanone The
title conpound was progucgd in accordance with the
general nmethod of Exa 108e f{rom

2,2-bis-(2,4-dichloro- %I)-6- | uaro-benzo [ 1, 3]
n Zﬁfgyrrolidinol.
e0="541.9~543.9 ([M+). WD

di oxol e-5-carboxylic acid
7890 -159 Exanple 189

Li ght yell ow foam M5
2004/ 013120 PCT/ EP200
F

The title compound was produced in accordance with the general method of Example 108¢
from 1,1'-(dichloromethylene)bis[3,4-difluoro-benzene and (3,4-dihydroxy-phenyl)-
piperidin-4-yl-methanone. Light brown gum.

MS: m/e= 458.2 ([M+H]").

Example 187

Preparation of [2,2-bis-(3,4-difluoro-phenyl)-benzo[1,3]dioxol-5-yl]-morpholin-4-yl-

methanone

The title compound was produced in accordance with the general method of Example 108¢
from 1,1'-(dichloromethylene)bis[3,4-difluoro-benzene and (3,4-dihydroxy-phenyl)-
morpholin-4-yl-methanone (Example 87b). Colorless gum.

MS: m/e= 460.2 ([M+H]™).
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Preparation of

[ 2, 2-bis-(2, 4-dichl oro-phenyl)-6-fluoro-benzo [ 1, 3]
waele@oi312e yl | - (4- hydroxy-piperidin-1-yl) -nepdiERP2963/007890

Cl A ON OFOH d Cl 5.3% title conpound was

produced in accordance with the general nethod of

Exanpl e 108e from 2, 2- biBxample 188

(2 4- di chl or o- phenyl ) - 6-f | uor o-benzo [ 1, 3]

PR Sian b 1P erire Pl B e R 4 -

Exarr'pl e 190 10 Prgpagxgtpyervlidin-1-yl)-methanone
2,2-bis-(2,4- dlchloro phenyl ) -6-fl uoro-benzo [ 1, 3]

di oxol e- 5-carboxylig, acid ethyl-nmethyl-amde G C O
N\ F C C The title conmpound was produced in
accordance with the g ady met pd of Exanple 108e

Preparati on of cl
2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo [ 1, 3]

a) %Ire%)s(i%tﬁ)n of%abr% oL 5 b %is- (2,4-dichloro-phenyl)-6-fluoro-benzo[1,3]dioxole

The title compound was produced in accordance with the general method of Example 108c
from 2,2’ 4,4 -tetrachloro-dichlorodiphenylmethane (Example 174a) and 4-bromo-5-
fluoro-benzene-1,2-diol (Example 108a). Colorless solid.

MS: m/e = 507.9, 509.9 ([M]™).

b) Preparation of 2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic

acid

The title compound was produced in accordance with the general method of Example
108d from 5-bromo-2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[1,3]dioxole. White

foam.
MS: m/e ='471.0, 473.0 ([M-H]").

c) Preparation of [2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo|[1,3]dioxol-5-yl]-(3-
hydroxy-pyrrolidin-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[ 1,3]dioxole-5-carboxylic acid and 3-
pyrrolidinol. Light yellow foam.

MS: m/e = 541.9, 543.9 ([M]™).



acid bis-(2-hydroxy-ethyl)-amde CI G ON-~OH OF

Cl OH Cd 5 The title conpound was produced in
waewentance with the general nethod of Exanpl ePQDBR2003/007890

from - 159 -

2, 2-bi s-(2, 4-di chl oro- phenyl ) - 6-fl uoro-benzo[ 1, 3] di oxo

| e-5-carboxylic acid andExgieleli®f8ol am ne. Light yell ow

foam Ms: nfe = 560.0, 562.0 ([M+). Exanple 192 10

Preparatio . . .
(BB fbh BRI bisr G- ichlory Phenvl Bge et L dossla T
-yl ]-pi peridi n-| hygtoxygtipaiding -ylGimetharOne ~ N O F C
a) Preparation of
5- brono- 2, 2- bi s- (4-cfl oro-phenyl) - 6-fl uoro-benzo[ 1, 3] d
ioxole The title conp- d was produced i n accordance
with the general nmet e 108c 15 from

; anpl e 170a) and
4- br ono- 5- quoro- benzeng anpl e 108a).
Col orl ess solid. Ms: ; H441.9 ([M+).
b) Preparation of
2, 2-bi s-(4-chl oro-@henyl ) -6-fl uoro-benzo[ 1, 3] di oxol e-5
-carboxylic acid The title conmpound was produced in

5 Th?ﬁﬂ@ ESRPGEn dMvh plodEc QBRGEArdiEdeRAth B oExX@RRh&thad ofBRtnple 108e

from b2-bav(24-didhlerocpheati) 6r Bugnechapey L] diaxslens-suheosflic agidgnd 4-
hydrQPbSperitihd. PWhe Yliic fofR, 2004/ 013120 PCT/ EP2003/ 007890

MS: m/e = 556.0, 558.0 ([M]7).

Example 190

10 Preparation of 2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-carboxylic
acid ethyl-methyl-amide

‘ Cl

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo|1,3]dioxole-5-carboxylic acid and N-
15 ethylmethylamine. White foam.

MS: m/e = 514.0, 516.0 ([M]™).



-161- Ms: me = 403.1, 405.1 ([MH -). c) Preparation
of

W 2902/0k4126 ( 4- chl or o- phenyl ) - 6-f | uor o- benzo[ 1, 3pCi/BRO3/&)7890
-yl ]-piperidin-1- yl-nmethanon® -The title conpound was
produced in accordance with the general nethod of
Exanpl e 108e 5 from Example 191
2, 2-bi s-(4-chl oro-phenyl)-6-fl uoro-benzo[ 1, 3] di oxol e-5

car baxyl i ci n i pari
Bregargfi of 22 12 A Soen P " st b OB ST Bbowytic
[ 2, 2- bi s- (4- chl or cacixhisisn(2-hyGrdxlytetind)-bendeo [ 1, 3]
di oxol -5-yl] -pyrrolidin-1- 10 yl-nethanone C o O ~
Ol e F C The titlg conmpound was produced in
accordance with the general nethod of Exanple 108e

from
2, 2-bi s-(4-chl or o- phexn )06 uorQ-benzw{ 1, 3] di oxol e-5
-carboxylic acid and y'ro ne. V%lte foam 15 ME:

me = 458.1, 460.1 ( +)o -#e 94 Preparatlon of
[ 2, 2- Dbi s-(2- chl or o- 4 O 0- phenyl ) okenzo [ 1, 3]
di oxol -5-yl] -pipegifdin-1- yl-methanone FCLO p | /

N 1 /| C F 20 a) Preparation of
5 The t1t1e c%;'rfplz)lu%rd%vai p?.:o ulcfe ynoa{c%grl axqgen%lth tl'?ehglge% ABLAYIE Example 108e
from 2,2-bis-(2,4-dichloro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid and

diethanolamine. Light yellow foam.
MS: m/e = 560.0, 562.0 ([M]™).

Example 192

10  Preparation of [2,2-bis-(4-chloro-phenyl)-6-fluoro-benzo [1,3]dioxol-5-yl]-piperidin-1-

yl-methanone

| pﬁf@

a) Preparation of 5-bromo-2,2-bis-(4-chloro-phenyl)-6-flucro-benzo[1,3]dioxole

The title compound was produced in accordance with the general method of Example 108¢
15 from dichlorobis(4-chlorophenyl)methane (Example 170a) and 4-bromo-5-fluoro-
benzene-1,2-diol (Example 108a). Colorless solid.

MS: m/e = 437.9, 439.9, 441.9 ([M] ™).
b) Preparation of 2,2-bis-(4-chloro-phenyl)-6-fluoro-benzo|1,3]dioxole-5-carboxylic acid

The title compound was produced in accordance with the general method of Example
20 108d from 5-bromo-2,2-bis-(4-chloro-phenyl)-6-fluoro-benzo| 1,3]dioxole. Yellow solid.
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WD 2004/ 013120 PCT/ EP2003/ 007890 -162

Bi s(2-chl oro-4-fl uorophenyl) - net hanone (1. 6g, 5.57
wornekp1and phosphorus pentachloride (1.4g, 6.FQI/RPWD3/007890

were heated 5h at 165C in a-ggnled vial. The m xture

was allowed to cool to roomtenperature, diluted with
Mstirehl-on@818t4081€ [ MHd] pour ed onto ice. The phases were

separated, the organic phase dried over magnhesi um

0 B2 LR D P Ao 1o et

yl-methatiomeof desired product and starting ketone (NWR)
whi ch was used wi thout further purification. NVR (300

T iSO epE prhuZes i fecofiingd B B aserd i tpor pf Example 108e
frdin 314-bid{44hforoGhdnyly-6-hens dpheoidsadioxdle Bocafboxylic 5eid and
.produc 0.and benzophenone), 3.14 (m 4H), 1.70-1.40
Pl%ﬂg%?—'l)wh%ﬁ fo8Pkpar ati on of

[ 2, 2-bi s-(2-chl oro-4-fl uoro-phenyl)-benzo[ 1, 3] di oxol -5
MSath]epdTet,i4fdn-((MIY! - met hanone The title conpound was

produced in accordance with the general nethod of

Exanpl e 108c from

2,2'-dichloro-4,4"difl uor%}%mpﬁlr%r%% di chl or onet hane and

(3, 4-di hydroxy-phenyl) 15 piperidin-4-yl-nmethanone. L
Ptepgtatioprafii@.2chisr(4-ciiBro-phenyl 46 dlubr¢-bresd 1,3 )dioxknp]-pyrrolidin-1-

195 Preparation of }

[2,2-bi s- (3, 4-di | uor o- pREmTS*E™| uor o- benzo [ 1, 3]

di oxol -5-yl] - norpholin-4-yl-nmethanone FFO O~ "~

FOI/ FOO 20 F The%tle conpound was produced in

accordance with the ge A et hog of Exanple 108c

from1, 1' -(di chl or onet Zne) bi.s 4-di fl uor o- benzene
‘ a8Qe |
> F

and (2-fluoro-4,5-di hydro
The title compound was produced in accordance with the general method of Example 108e

from 2,2-bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid and
pyrrolidine. White foam.

MS: m/e = 458.1, 460.1 ([M]™).

Example 194

Preparation of [2,2-bis-(2-chloro-4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin-1-

yl-methanone

| z@*o

a) Preparation of 2,2'-dichloro-4,4'difluorodiphenyldichloromethane
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phenyl ) - nor phol i n- 4-yl - met hanone (Exanpl e 99b).
Of-white foam Ms: me= 478.3 ([MtH +). WD

wQeom13120 PCT/ EP2003/ 007890 -163 Exanpl e 1BGI/EP2003/007890
Preparati on of -162 -

[ 2, 2-bis-(2,5-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]

B1s‘é2-QK1Q>lro-i fikdroph dﬁ?]’)ﬂﬁt@ﬂhhﬁ\orﬂe &légﬂﬁﬁhﬁiﬁcﬂ?anfp]ﬁoq;hptu)s ~ 1
repa i 0

peBnlonds i PO UBHONTS BEALH) TSI g ie The misture s

all GREPR WG] moﬁr@ﬁpeﬁ@uﬂem@wﬁa dichlorbidetiane agé peuwt onto ice.

thod of Exanple. 2
S IONCERICHIEMTETE R TR T -

eval[:ffo?ﬂ@% ?ci éf%’fd@lfxedtltflel compound asa hght brown oil (1.46g) consisting of a ca. 4:1
- I - -
migiure og,qlqsuec_iL quqlg};%aoqrtq?{u@g p%ﬁg{lﬁ%ﬁ@{ grg{] ﬁs(oeh é\’ingoulc Bther

putBRNd was produced in accordance with the general
nmet hod of Exanple 108c from

NME (o8 ¥ prim 0 (8 512 4 SR PHE) prBadee) 7.5l 8,
beﬁio}h@ﬁm?e) d7 i? %aar orstﬂem:y 56,8 4 bemebhatimel, 2XianGh & 5H, product
ro

rphou oI . M5 me = 477.1
andibep ?ro )C"no11615 70Pr on of

[ 2, 2-bis-(2- chloro 4- fluoro phenyl) benzo [ 1, 3]
b) @'rép%%tlo'ir 6‘ﬂ i, 25 Bm(PhBﬂolr@-Mﬂthb .phehyipbems| 1,8]dioxol#-yl]-piperidin-

-yl methanone

The title compound was produced in accordance with the general method of Example 108c
from 2,2'-dichloro-4,4'difluorodiphenyldichloromethane and (3,4-dihydroxy-phenyl)-
piperidin-4-yl-methanone. Light brown gum.

MS: m/e= 490.1 ([M+H]™).

Example 195

Preparation of [2,2-bis-(3,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl]-

morpholin-4-yl-methanone

F ]
S0 0
F;‘;;;i%:I::]ii\L\/o

The title compound was produced in accordance with the general method of Example 108¢
from 1,1'-(dichloromethylene)bis[3,4-difluoro-benzene] and (2-fluoro-4,5-dihydroxy-
phenyl)-morpholin-4-yl-methanone (Example 99b). Off-white foam.

MS: m/e=478.3 ((M+H]™).
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F WO 2004/ 013120 PCT/ EP2003/ 007890 -164 The title

conpound was produced in accordance with the general
woreioho1ed Exanpl e 108c  from PCT/EP2003/007890

2,2'-dichloro-4, 4" difluorodi@enyl di chl or onet hane

(Exanmpl e 194a) and (3, 4-

di hydr oxy- phenyl ) - nor pholBExampley196met hanone ( Exanpl e

87b) Li ght yellow gum Ms: me= 492.2 ([MtH +). 5

Ie 198 r f

PRt ot hf S5 Co fitra pheavl 6y uorprenzol1 2] dioxol sy
1 3] di oxol -5-yl] - manpphbhidryl4methamenchanone F ~ 1 O
N~ OFOO Cd F The title conmpound was produced in
accordance with the general nmethod of Exanple 108c 10
from 2,2 -dichloro-4, 4" difluorodi phenyl di chl or onet hane
(Exanpl e 194a) and (2-fluoro-
4, 5- di hydr oxy- phenyl ) - pog phol i n- 4-yl - met hanone

(Exanpl e 99b). O f - whi o] 5 me= 510.1
([ MtH] +) . Exanpl e 199 Reépgrs )
[ 6-chl oro-2, 2- bi s-(2- uorlg- phenyl ) - benzo |

T

1, 3] dioxol-5-yl] -
O ~~0Oocl 00 F

B-yT-met hanone F Cl

a)Preparation of bis-(2,5-difluorophenyl)dichloromethane

The title compound was produced in accordance with the general method of Example 207a

from 2,5-difluorobenzene. Viscous light-brown oil.
MS: m/e = 308.1 ([M]™).

b) Preparation of [2,2-bis-(2,5-difluoro-phenyl)-6-fluoro-benzo [1,3]dioxol-5-y1]-

morpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108c
from (2-fluoro-4,5-dihydroxy-phenyl)-morpholin-1-yl-methanone (Example 99b) and
bis-(2,5-difluorophenyl)dichloromethane (Example 196a). Light brown amorphous solid.

MS: m/e =477.1 (M 7).

Example 197

Preparation of [2,2-bis-(2-chloro-4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-morpholin-4-

yl-methanone

)



10

15

20

The title conpound was produced in accordance with the
general nethod of Exanple 108c from

wQ@2@4/0di1ehl or o- 4, 4' di f I uor odi phenyl di chl or onet PEIFEP2003/007890
(Exanmpl e 194a) and (2-chl ored64-

4, 5-di hydr oxy- phenyl ) - nor phol i n- 4-yl - met hanone
T]:(eEitR:rqoh@oﬁih& vas prodyfed b asvordaoeawit thelggnem] mettg@lpf Example 108¢

frc%% g'%ﬂdb&%\”%% gﬁgliog%c?’ Bﬁenaffcﬁaﬂgr%%l%ﬁ%/ng ?ﬁ}?a%gple 'légaé and (3,4-

diRydrdxyt phiéryhl-nroopipdiangdy)-nfetidnoae (Bxasiple $70) dmghtp)reﬁn\ylg)lnb

enzo [ 1,3] dioxole- 5-carboxylic acid amde F O
he title conpound was produced |n
Mgc‘B{)er d‘g}%?e@(}-‘flﬁ ‘he general nethod of Exanple 108e
from

[ 2- (2, 4-di chl or o- pheny! ) - Bxdrhpled#8 2- (4-f 1 uor o- phenyl ) -
benzo[ 1, 3] di oxol e-5- carboxylic acid (Exanple 108d)

%i’ %@W@P [?b%1 AL z(g b%/\ghé‘r?)a]%%ﬁ)-é@mm | ferzo 123 dioxol-5- yl

[2 2- bi s- (4- br ono- 2- momplmimpwhmeyhaeom uor o- benzo[ 1, 3]

di oxol -5-yl]- norpholin-4-yl-nmethanone Br F O ON ~
FF Br

Cl

The title compound was produced in accordance with the general method of Example 108¢
from 2,2'-dichloro-4,4'difluorodiphenyldichloromethane (Example 194a) and (2-fluoro-
4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 99b). Off-white foam.

MS: m/e=510.1 ((M+H]").

Example 199

Preparation of [6-chloro-2,2-bis-(2-chloro-4-fluoro-phenyl) -benzo[1,3]dioxol-5-yl]-

morpholin-4-yl-methanone

F
o)

O cl
0 N
F gﬁ:bo

The title compound was produced in accordance with the general method of Example 108¢
from 2,2'-dichloro-4,4'difluorodiphenyldichloromethane (Example 194a) and (2-chloro-
4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone (Example 218b). Light brown foam.

MS: m/e=526.1 ((M+H]™").



a) Preparation of
4,4" -di brono- 2, 2' -di fl uor o- benzophenone
waedonakitsq t ri phenyl phosphi ne) pal | adi um (0. 15 gPCOERB03/007890
mol ) was di ssolved in anisolé& {15 15 ni).
1- Brono- 3-fl uor o- 4-i odobenzene (2.0 g, 6.6 mmol),
4- brono-2 fl uorobenzenebdixempte 206i d (1.45 g, 6.6 mmol)
and potassium carbonate (2.7 g, 19.9 mol ) together

ngér?ﬂ&gog\ggi étldFlFlglér hésn )66 fg%gﬂmra— %ﬁe%?é@nzo [1,3]dioxole-

carbon nonoxi de pr essﬂ-rcerbofylr;alcsh@md@n m xture was
allowed to cool, added to a toluene/water mxture
(120 nL, 1:1) the phages were separated and the 20

wat er phase was extracteeN\twi ce witf tol uene. Organic
phases were pool ed, was hth__brilpe and the sol vent
was evaporated. Crystal |z|oom'ﬂexane af f orded
the title conpound as Aftw aks (1.17 g, 47%.
WO 2004/ 013120 PCT/ EP2Q 0890 -166- MS: nle =
375.9, 377.9 ([ MrH] +x1” b) Preparati on of

4,4" -di brono-2, 2' -di fl uoro-di chl or odi phenyl net hane A

Tl(Tfi(t{:g:%r@glp%ﬁlg m%p?cl) ED 24 inﬁlggcl:e]; ﬁ%céjesgrgf %’g@n %r}jef Eg%raple 108e
R oSRh @rdiém&eﬁ H&M)os-ﬂdero( 3-(4-flgor@bhenwd)-bensa§l, 3)divtobsl5-

at boi | i ngEXﬁ %gODQd; fﬁ,gggq%gvér%yw“@uxﬁéﬁé%prﬁzuct

vvas extract ed into di chI oromet hane. Organi c phases
Mgehe papl gof)*dried with sodiumsul fate and the

sol vent was renoved in vacuo yielding the product

whi ch was used w thout f rther rification. Brownish

oil. M5 me = 429.8, 431—’-?%@%%&: 10 c¢) Preparation

of

[Beparbticn éﬂ{zmmm4a>rbmum.ﬁumepiwnyl)@s ~fiomsr-bertze bz 3)jdioxe}-5-y1] -

di oxol -5-yl]- norpholin %‘ nong The title

conpound was pr oducedorph gi c4oydance W th the general

nmet hod of Exanple 108c from

4, 4" -di brono- 2, 2' -di f Byor o- di chl or odi phenyl net hane and

2-fluoro-4, 5-di hydr oxy
@ £none (Exanpl e 166c).

phenyl ) - mor phol i n- 4-yl

Colorless oil. 15 MS: nle g, moaozo([mﬂ
Exanpl e 202 Preparati op=Q

[ 2- (2, 4-di chl oro- phen

benzo [ 1, 3] dioxol-

6%Iuoro 2-(4- quoro phenyl) -

a) Preparation of 4,4’-dibromo-2,2’-difluoro-benzophenone

Tetrakis(triphenylphosphine)palladium (0.15 g, 0.13 mmol) was dissolved in anisole (15
mL). 1-Bromo-3-fluoro-4-iodobenzene (2.0 g, 6.6 mmol), 4-bromo-2-
fluorobenzeneboronic acid (1.45 g, 6.6 mmol) and potassium carbonate (2.7 g, 19.9 mmol)
together with another 15 mL anisole were added. The above mixture was stirred for 16 h
at 80°C under 10 bar carbon monoxide pressure. The reaction mixture was allowed to
cool, added to a toluene/water mixture (120 mL, 1:1) the phases were separated and the
water phase was extracted twice with toluene. Organic phases were pooled, washed with
brine and the solvent was evaporated. Crystallization from hexane afforded the title

compound as white crystals (1.17 g, 47%).
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5-yl] -(3,4-cis-di hydroxy-pyrrolidin-1-yl)-nmethanone F
O aa O 20 a) Preparation of
W 2004/81342ai chl or o- phenyl ) - 6-f | uor o- 2- (4- f | uor oPEITEP20D/607890
benzo [ 1,3] dioxol-5-yl] -166-
-(2,5-di hydro-pyrrol -1-yl)-nethanone The title
MS: eivpelsrs. w337 pr MutBd).i n accordance with the general
nmet hod of Exanple 108e from

2- (2. 4-di &h)»0f.0- phenyh Jieh- § - - _phenyl ) -
b) Blspsuionorah Bt E2L Hiltofe ke chyiOep L)
and 3-pyrroline. Yellowoil. 25 M5 me = 474 ([M+).
A MBRR0F/401 MRONRCT2EBXI08¢-bDeTapbenorkd - g, 3;5rrgg;§>£)aphqg;ghorus
| A . . o
oxyehlqride, 26} A RNSKBRGS PeRpelgide G- . 2 mime I R
terpératur fdr, 2] h. dhe xmiktue ywhad cqolgd and poured into ice/water (200 mL). The
pré%t?c& ?vi_ag h}%tégcltp&/ 191%00 él)éﬁpo)fg&l%hﬁlé Q)'r%éﬁﬁt i)h&%g Q@x@%%leﬁ?dﬁed with
sofliand il fhtekirchihe salvatterasirym6éved iu onaw Fidding theoprodpetarhjeh was used
. 3] di L - cq
m@‘%ﬁ%ﬁ@bﬁ%m%&}w(ﬁl 9&'— yl)-net hanone (70 ng, 0.15
nmmol) in acetone (3.7 nL) and 5 water (1.5 nL),

M&-met=hg2Ndyr43h @l ((M1)4- oxi de nonohydrate (23 ng, 0.16
mol ), osmum tetroxide (0.02 nL, 0.0015 nmmol) and

OB F NS 5 Bupl OS50 TR 51
m&ptblim4-yi-mstiahate pent ahydrate was added, the

reaction mxture was stirred 30 mn. and poured onto

THe't erk%?rlgéﬂ%%d J{lj;ro&?&ég%ﬁcceﬁﬁlfge Wah (B EdrReA Bfkihod F¥xample 108¢
W e acetate and the conbined organic phases 11%
frava et \idlstoenb-i2 -difhior eralichinrpdiphewdmethsar and %xﬂowoa@éé-d ydroxy-

fi [ e ] ' .
R R i b s el
hin o B MBS £ o '

= 0. reparation o

[2,2-Dbis-(2,3-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di ox

ol -5-yl]- norpholin-4-yl -gﬁﬁqg@qog FO ON

Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2- (4-fluoro-phenyl)-benzo[1,3]dioxol-
5-y1}-(3,4-cis-dihydroxy-pyrrolidin-1-yl)-methanone

E
N O ON 0
8J©EF e

a

a) Preparation of [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-y1]-(2,5-dihydro-pyrrol-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
from [2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (Example 108d) and 3-pyrroline. Yellow oil.

MS: m/e = 474 ([M]H).
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O FO FFa) Preparation of
bi s- (2, 3-di fl uor o- phenyl ) - met hanone The title conpound
woer®4ptraeduced in accordance with the general neCTBP2003/007890
Exanpl e 173a 20 from 2, 3-di f{§uor obenzeneboronic acid
and 2, 3-di fl uoro-benzoyl chloride. Of-white
b) Pfép&fa’:lidnl dfg 2@t Dichivks- pHélﬁyl):tSMrd.-%([Mﬂdro ~fibenyl)-

%iﬁﬁ?}gﬁg&%( I)S: sﬁé&?’ d%%'(#%gﬁh@{%@) hI ororret hane

conpound was produced in accordance with the genera
Tormdohatbnodf Exa;lpcﬂlehISFdslphényb)% fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-

L T L By 9

wab¥rép SrrﬁL) anmeth lmorpholme -4~ ox1de monohydrate (23 mg, 0. 16 mmol), osmium

it LA e A SR BRI s

miGel e Qdd/ﬁsanﬁrtﬁd teaebo smrﬁaalm }dﬁl‘BE)EC.Vﬁdthrh hieiogdfaes pdntahydrate
anpl e 108c

wap S8 e eac T R 52y SO TP ROPTSH. g b igoThe

aq E&)ds m&feﬁﬁb&te@ﬁdce with eﬂlﬁrl acetate and the combined organic phases
is i
Et e S

vaduoPurificatibd %)ﬂaﬁm tigo2RéogPiptyaitidi dethetitle product as a black oil (56
[6 quoro 2 bi s- (4- trlfluoronethoxy phenyl ) -benzo |

mg 7. ?/"dloxol 5-yl] - norpholin-4-yl-methanone FF 00
oo F

MS: m/e = 508.1 ([M]™).

Example 203

Preparation of [2,2-bis-(2,3-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -

morpholin-4-yl-methanone

a) Preparation of bis-(2,3-difluoro-phenyl)-methanone

The title compound was produced in accordance with the general method of Example 173a
from 2,3-difluorobenzeneboronic acid and 2,3-difluoro-benzoyl chloride. Off-white
crystalline solid.

MS: m/e = 254.1 ([M] ).

b) Preparation of bis-(2,3-difluorophenyl)dichloromethane
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O F F--\ Fa) Preparation of
bi s-(4-trifluoronethoxy-phenyl)-nmethanone 15 The title
w@eospowieh was produced in accordance wth the BENEPANN3/007890
nmet hod of Exanple 173a froniés-
4-trifluoromet hoxy-benzeneboronic acid and
Thé title cdinpoundeiab produbehinmtcoxdahcr witle the geneylal mbthodrof Example 87d

[ L, e = . ' .
frof s a2t P PGP B NEE BRbs PR T r b s eridigu futher
putifitdtRrc 8o sslidvas produced i n accordance with the
general nethod of Exanple 182a from

o) Bispaition Bhoaor ot TR U NI CUSh T RgRys-1-
mdrphblhes-Punéthasaid on. Brown solid. WO 2004/013120
PCT/ EP2003/ 007890 -169 c) Preparation of

=1 -2,2-bis-{4-trifl -
oo A b LR e gt s
froee (mﬁuaﬂ?-mﬁsdihycfmmaggemyi)f-mphmiim&eylﬂetthartohe (Bromaplepob) and
. et ampl,e c .fro , :
iy B AR5 BB PO RS R eyl O et mesphioys solic
ne (Exanple 99b) and 5

M$inge £478.1 (M 4dFOrret hyl - phenyl ) di chl or omet hane ( Exanpl e
204b). O f-white anorphous solid. M5 me = 574.2 ([M

+ H +). Exanpl e 205 PrepaE}@gnilggz@,i

[ 2, 2-bi s-(2-chl oro-4,5-diflTuoro-phenyl)-benzo [ 1, 3]

di oxol -5-yl] -piperidin- 10 1-yl-nethano F )
Rreparation o¥ [g-ﬂugroez,z—bis-(4-triﬂuoro¥nethoxy—p enﬁ?—benzo?l,3]0d10xol-5-yl] -

morpholin-4-yl-methanone

O YO U
ﬁ&p
e

F

a) Preparation of bis-(4-trifluoromethoxy-phenyl)-methanone

The title compound was produced in accordance with the general method of Example 173a
from 4-trifluoromethoxy-benzeneboronic acid and 4-trifluoromethoxy-benzoyl chloride.
Light brown solid.

MS: m/e = 350 ([M]7).
b) Preparation of bis-(4-trifluoromethoxy-phenyl)dichloromethane

The title compound was produced in accordance with the general method of Example 182a
from bis-(4-trifluoromethoxy-phenyl)-methanone (Example 203a) in phosphorus

oxychloride and used without further purification. Brown solid.
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e FOG F The title conmpound was produced in
accordance with the general nethod of Exanple 108c

W@ 2(!3)[471013120 PCT/EP2003/007890

- (di chl or onet hyl ene) bi sf26¢hl or o-4, 5-di f | uor obenze
ne and (3, 4-di hydroxy- phenyl)

c) Poempestich of [4- fdororer2hlbisd erifl Gbfonvdthdxy-pleanh)-beBza:3 ] dipsel -5-y1] -

Exanpl e 206 Preparation of
Inﬁﬂgﬁﬁﬁ“%ytg%géﬁﬂﬁ%ro 4-f | uor o- phenyl ) - 6- f | uor o- benzo[ 1

, 3] di oxol e-5- sulfonyl] -norpholine FC 0'0 OI ~
Tl’xeSMb\ &6rfbunid wa pEddiced\D 20620234 RD tiRGEh&RPOETA®EZgample 108c

The ti nd C
S TR W TR 5SS B8RS o) and
b12-,(<2-tnﬂu@ﬂmhmtlwlxje>hén}d) didhlorontkitipne {Pkohhplk Ro4t) n@ffhalmiée amorphous
E;arrpl e 194a) and 4-fl uoro-5-

Soi rphol i ne- 1- sul fonyl ) - benzene- 1, 2-di ol (Exanpl e

234b). Light brown solid. M5: nmle= 546.0 ([MtH +). 5
MExak F42qMPHPar at i on of

[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1,

3
di oxol -5-yl] -piperidin- ﬂiaxﬁp-lg%g}anone FFO 1N O

Preparation of [2,2-bis-(2-chloro-4,5-difluoro-phenyl)-benzo[ 1,3]dioxol-5-yl]-piperidin-

1-yl-methanone

WPy
U0
o)
Cl
F

The title compound was produced in accordance with the general method of Example 108c
from 1,1'-(dichloromethylene)bis[2-chloro-4,5-difluorobenzene and (3,4-dihydroxy-
phenyl)-piperidin-4-yl-methanone. Off-white foam.

MS: m/e= 526.1 ([M+H] M.

Example 206

Preparation of 4-[2,2-bis-(2-chloro-4-fluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-
sulfonyl]-morpholine

F

e

0 \S\N/\
0

(
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O F F a) Preparation of
2,2",4,4" -tetrafl uorodi phenyl di chl oronet hane 10 To a
w@omhe1td0C) m xture of 1, 3-di fl uorobenzene (BOI/BP2003/007890
0.438 nol) and alum nium trimhloride (33.3 g, 250
mol , 0.57 eq.) was slowy added carbon tetrachl oride
Thé 9le Bdhpoudd®ad radhéddrin Akedrdimcewdith tha gemdatalimetBOd Gf Example 108¢

during 4h. |ce. water,. was .gdded. The aqueou er
oy oo b erg AR oS S B e 440 B Itforo->
(mbadtRNlife el Sdngner1,2-asl i Bxanspl D34, Likhi brewadolidd

the volatiles were renoved in vacuo, affording the

tit]e d 60.3 g, 89% as a dark brown oil.
Mm/eﬁﬁég‘Q?%ﬁEI}([ M Cl1*]+). b) Preparation of
5- brono- 2, 2-bi s- (2, 4-di fl uor o- phenyl ) -6-fl uor o-benzo [
1,3] dioxole The title c@Examptad20fas produced in
accordance with the general method of Exanple 108c
Pr%%%g%igr’l gf @g@%ﬁ?]&?@ﬁgpﬁgﬁl&%&g-&-’ﬂ%o%'—Bénz()Fﬁ?fﬂ%}&ﬂ—%gﬁ?-}npendm-
phenyl ) - 6-fl uor o- benzo[ 1-@}methandnes- yl | - pi peri di n-1-vyl
- met hanone (Exanple 207a). Light vyellow solid. Ms:
me = 444.0 ([ M+H +). WD 2004/013120 PCT/ EP2003/ 007890
-171 c) Preparation_of
2,2-bis-(2,4-difluong-
di oxol e- 5- car boxyl i
produced in accorda
Exanple 108d from
5-brono-2, 2-bis-(2,4-dij pheny] ) - 6-f | uor o- benzo[ 1
, 3] di oxol e (Exanpl e Yelflow'solid. Ms: me =
407.0 ([MH-). d) [
[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di ox
ol -5-yl]- piperidinEl-yl-nethanone The title conpound
was produced in accordance with the general method of
Exanple 108e to from 2,2-bis- (2,4-difluoro-phenyl)
2) PRegal HRUnRENE QY tetraflBotodihieng] dchioondelnel | ¢ aci d

phenyl ) - 6-fl uoro-benzo [ 1, 3]
[ dF The tistl e conpound was
'gh t he deneral nethod of

To a cooled (10°C) mixture of 1,3-difluorobenzene (50 g, 0.438 mol) and aluminium
trichloride (33.3 g, 250 mmol, 0.57 eq.) was slowly added carbon tetrachloride (91 mL).
The reaction mixture was warmed to 30 °C during 4h. Ice water was added. The aqueous
layer was extracted with dichloromethane. The combined organic layers were dried over
sodium sulfate, filtered and the volatiles were removed in vacuo, affording the title

compound 60.3 g, 89%) as a dark brown oil.
MS: m/e = 273.2 ([M-CL ).
b) Preparation of 5-bromo-2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole

The title compound was produced in accordance with the general method of Example 108¢
from 4-bromo-5-fluoro-benzene-1,2-diol (Example 108a) and [2,2-bis-(2,4-difluoro-
phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -piperidin-1-yl-methanone (Example 207a). Light
yellow solid.

MS: m/e = 444.0 ([M+H]").
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(Exanpl e 207c) and piperidine. Yellowoil. MS: me =
476.1 ([MH +). Exanple 208 Preparation of [2,2-bis-

W@ 290440di1ed uor o- phenyl ) -6-fl uoro-benzo [ 1, 3] PCTI/EP2003/007890
di oxol -5-yl] - (4-fluoro- 1b1Ai-peridin-1-yl)-nmethanone
F\/ FOOF F\ / FF The title conpound was )

c) Repatatien of 212 dde (2, ¢alifheoroithenylié-Hemetbehzoid 3hdigxee-5-carboxylic
.Exanpl e 108e from

415 2-bis- (2, 4-di fl uor o- phenyl ) - 6-fl uor o- benzo[ 1, 3] di oxo
| e-5-carboxylic acid (Exanple 207c) and

Thétiflt vamppimbwadproducedintaecardhnat. witithyBenarlenethad af Example

10@%/&%1? 53?6%0@;,% 3 Og{( g,gllg’%ﬁg% ng}{elf:l?l% Q&ﬁﬂ&%ﬁ?&-&o [ 1',3]] &roxole (Example

20783, Rellviwssolid, 4- di f | uor o- phenyl ) - 6-fl uoro-benzo [ 1, 3]
di oxol -5-yl] -(4,4- difluoro-piperidin- | -yl)

- met ha ~OF 00 QF FF F5 The title
MSCWBGU@%&%@‘%@UUCM in accordance with the general
met hod of Exanple 108e from i
d) Prepahition(of [ 242 dis-(Abdiflysirempiepyli-of flursp-denesi2 3] ¢ioxolsi-yll-

. di.gxol ey 5- ylic acid (Exanple 207c) and
Plpfflglnd:lsﬁ lﬁ%e?%{p‘?’g‘)éri dine. Wite solid.

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid
(Example 207c¢) and piperidine. Yellow oil.

MS: m/e = 476.1 ([M+H]M).

Example 208

Preparation of [2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxol-5-y1]-(4-fluoro-
piperidin-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid
(Example 207c) and 4-fluoropiperidine. White solid.

MS: m/e = 494.1 ([M+H]™).
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M5: mle = 512.2 ([MtH] +). Exanple 210 10 Preparation
of

WO 2002018186 ( 2, 4- di f| uor o- phenyl ) - 6- f | uor o- benz oPAT/BPLHDHNV7890

ol -5-yl]-(4- trifluoronethyl--1p2peridin-1-yl)
-methanone FF ON Ol F FFFF F The title

conpound was produced in Bxaopldd®d®e with the general
nmet hod of Exanple 108e from

2,2-bis- (2. .4sdi | =phen - I A3 s 1104 4
PEEr ot L [ E i LU R L RSB D2l gonolls-yi)-(a
4- (trifl uoronet hyiffuiopepipmtridén-1¥d)-inethapbhe Ms: nmle =
544.2 ([ MtH +). WD 2004/ 013120 PCT/ EP2003/007890 -173
Exanpl e 211 Preparation of
[2,2-Dbis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]

di oxol -5-yl] -(4- hydroxy-piperidin-1-yl)-methanone F

eF OONa OO F F/5Jhe title conmpound was produced

in accordance with t thod of Exanple 108e
from2,2-bis-(2,4-dif ~f | uor o- benzo |

1, 3] di oxol e-5-car boxyl yx £ 207c) and

4- hydr oxypi peri di ne. /Wit ¢

E

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-carboxylic acid
(Example 207¢) and 4,4-difluoropiperidine. White solid.

MS: m/e = 512.2 ([M+H]").

Example 210

Preparation of [2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo(1,3]dioxol-5-yl]-(4-
trifluoromethyl-piperidin-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxole-5-carboxylic acid
(Example 207¢) and 4-(trifluoromethyl)piperidine. Yellow oil.

MS: m/e = 544.2 ([M+H]™).
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M5: mle = 491.1 ([ MtH] +). Exanple 212 10 Preparation
of
WO 2002018186 ( 2, 4- di f| uor o- phenyl ) - 6- f | uor o- benz oPAT/BPLHDHNV7890
ol -5-yl]- thionorpholin-4-yli78ethanone FF 001 /S
- Fv FF The title conpound was produced in
accordance with the geneBakmpletidd of Exanpl e 108e
from 2, 2-bi s-(2, 4-di fl uoro-phenyl)-6-fluoro-benzo [

1,3] di.oxol.e-5-ca I C i

APGHRURI O e o et PR 0B P PR B LS (o
([ MtH] +) . WO 20041ydidd20p&Hdin BPADOSA0IEe0 - 174

Exanpl e 213 Preparation of
[2,2-Dbis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di ox
ol -5-yl]-pyrrolidin- 1-yl-methanone FF O ONo OF

F F5 The title conpound was produced in accordance

w th the general netf/od of Exanple 108e from 2, 2-bis-
(2, 4-di fl uoro- phenyly - gFT1 pbenzo [ 1, 3]

OH

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3] dioxole-5-carboxylic acid
(Example 207c) and 4-hydroxypiperidine. White solid.

MS: m/e = 491.1 ((M+H]).

Example 212

Preparation of [2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-

thiomorpholin-4-yl-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-carboxylic acid
(Example 207c) and 4-hydroxypiperidine. White solid.

MS: m/e = 494.1 ((M+H]™).



(Exanpl e 207c) and pyrrolidine. Wiite solid. M5: nle =
462. 1 ([ M+H +). Exanple 214 10 Preparation of

WO 2002018186 ( 2, 4- di f| uor o- phenyl ) - 6- f | uor o- benz oPAT/BPLHDHNV7890
ol -5-yl]-(3S- hy(iroxy-pyrrojjgdin- | -yl) -nmethanone F
N- &F OF 0- OH F The title conpound was produced
i n_accordance with the ggremale 218t hod of Exanpl e 108e
from 2, 2-bi s-(2, 4-di fl uoro-phenyl)-6-fluoro-benzo |

1, 3]..di oxql e-5-carhgxylic aci 5 a e,207¢c d .1
Pr@s-rﬁgﬁalr%fﬁ&y-wa?ﬁ#ﬁ%.rowcheflill)%aﬁﬁl%f%ﬁa%mﬁ] 1e56) 5§ pyrrolidin-

([ MeH] +) . WO 2004/ 01312Q-RGhéthERA3/ 007890 - 175

Exanpl e 215 Preparati on of

[2,2-Dbis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]

di oxol -5-yl] -(2S- hydroxynet hyl -pyrrolidin-1-yl)

-methanone FF 0O O\N OF FOH F 5 The title

compound was produc accordange with the general

met hod of Exanple 1 F
O
F

F

5 The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid
(Example 207¢) and pyrrolidine. White solid.

MS: m/e = 462.1 ([M+H]™).

Example 214

10 Preparation of [2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-y1]-(3S-
hydroxy-pyrrolidin-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid
15 (Example 207¢) and 3S-hydroxypyrrolidine. White solid.

MS: m/e = 478.1 ([M+H]").



from 2, 2-bi s-(2,4-difluoro-phenyl)-6-fluoro-benzo [

1, 3] dioxol e-5-carboxylic acid (Exanple 207c) and
wa2@aoliteol . White solid. M5: me = 492. 2 ([ MPEHEP2003/007890

Exanpl e 216 10 Preparation efl75-

[2,2-Dbis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di ox

ol -5-yl]-(2S- met hoxynet higtammple 288 i di n- 1- yl ) - net hanone

FF OOF F The title conpound was produced in

d | -
ORGS0 O RSB Dpchl, Beammla d08srs s
1, 3] di oxol e- SMérdxpmythybpmolﬂdma lestmtbarmr@O?c) and
2S- (met hoxynet hyl ) pyrrolidine. Light yellowoil. M&:

me = 506.1 ([MH +). WD 2004/013120 PCT/ EP2003/ 007890
-176 Exanple 217 Peraratlon of

(6-chloro-2, 2-di - onI benzo [ 1, 3]
dioxol-5-y|)-nnrpho|' neth@none 0 10-~ AN O
Cl 05 The title cony i n accordance
wi th the general nethod Gwrpt e~N233d from

bi s(4- met hyl phenyl ) - net

(2-chl oro- 4, 5-di hydr pxy
nmor phol i n- 4-yl - met ha :
gum NMS: nfe 450.2 (MW . Exanple 218

5 The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid
(Example 207¢) and L-prolinol. White solid.

MS: m/e = 492.2 ([M+H] ™).

Example 216

10 Preparation of [2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-(2S-
methoxymethyl-pyrrolidin-1-yl)-methanone

The title compound was produced in accordance with the general method of Example 108e
from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carboxylic acid
15 (Example 207c) and 2S-(methoxymethyl)pyrrolidine. Light yellow oil.

MS: m/e = 506.1 ([M+H]™).



10 Preparation of 4-
[{6-chloro-10",11"-di hydro-spiro[ 1, 3-benzodi oxol e-2, 5'

W0 2¢03#f 312 benzo [ a, d] cycl ohepten] -5-yl}car boPgl/EP2003/007890
-norpholine o ON- OI / Q7600 a) Preparation of
(6-Cnhl oro-benzol[ 1, 3] di oxol -5-yl ) - nor phol i n-4-yl - met han
one To a m xture of Example 217
6- chl oro- 1, 3- benzodi oxol e- 5-carboxylic acid

(0,.49 +4-yl-
0. 1P Ry Of (P aleS ety DA B BokbEE 3 mb ol 4.y
mor pholine (0.53 ni, 6. 1metiwinpneand
N- ( 3-di net hyl am nopr opyl )-N - et hyl carbodi i m de
hydrochl ori de (0.52g,2.7 mml). The orange sol ution
was stirred 72h at neen ten‘perat@re, diluted with
g The phases were
acted with ethyl
acetate. The conbi ned-Qr Qs phase e 20 washed
with brine, dried @:o esium Sul fate and
evapor at ed under reduced pressure. The residue was
purified by col um hromat ography on silica gel to
afford the title conpound as white solid (0.53g,
5 ThPitk nfﬂi@o&ﬁ’é@'as d%@&ﬂfn%@éﬁgnge%ﬂgﬁ%%ﬁéﬁﬁﬁgﬁ@d of EXdmple
b) Prepar
233d &nnoble(msﬂwf fhjpye m@naﬁm ~h3ydspRapkeRyD-
I f( 1} fbfiﬁvﬂ Fum.
\]Nr‘lz}qrre# a%éblﬁlllzgﬁh?ﬁv%ggb);d ed dropwi se to a
cooled %lce bath) solution of (6-chloro-benzo [ 1, 3]
Mgimbedp08-(My-Hhok-phol i n- 4-yl 5 met hanone (Exanpl e 218a)
(1.98 g, 7.34 mmol ) in dichloronmethane (20 nL). The
mxture was stirred overgiagile 218 room tenperature and
diluted with 1M aqueous potassi um di hydr ogenphosphate

0 SepabmEEUR i HE Biiote riBlreRbra b s R e
acet at e. THra] diber2b [l cpdl glegphen] i aisasb v emopysiiedihe Wi t h

brine, dried over nmagnesium sul fate and evaporated to
afford the title conpound as lo brown foam (1:82g,

969 that was used wit VE:
me 494.1 ([MH +). j

4-1{6-chloro-10", 11" - i row - benzodi oxol e- 2,
5' -

a) Preparation of (6-Chloro-benzo(1,3]dioxol-5-yl)-morpholin-4-yl-methanone

To a mixture of 6-chloro-1,3-benzodioxole-5-carboxylic acid (0.49g,2.44 mmol) and

15 hydroxybenzotriazole (66 mg, 0.49 mmol) in acetonitrile (20 mL) were added morpholine
(0.53 mL, 6.1 mmol) and N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide
hydrochloride (0.52g,2.7 mmol). The orange solution was stirred 72h at room
temperature, diluted with ethyl acetate and poured into water. The phases were separated
and the aqueous phase extracted with ethyl acetate. The combined organic phases were

20 washed with brine, dried over magnesium sulfate and evaporated under reduced pressure.
The residue was purified by column chromatography on silica gel to afford the title
compound as white solid (0.53g, 80%), mp 155°C.
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[5H] di benzo [a,d] cycl ohepten] -5-yl}carbonyl]
-norpholine The title conpound was produced in
waewentance with the general nethod of Exanpl ePABERRB007890
from 2, 3,6, 7-di benzocycl oheptl@he-| -t hi one and
(2-chl oro-4, 5-di hydr oxy- phenyl) -
MBDAMRTOIN(¥sH - Jret hanone (Exanpl e 218b). Light brown
solid. M5: me 448.1 ([I\/H—|] +). Exanple 219 Preparation

oA s s,

ON OF~F O0:1:::~a F a) Preparation of
A GSM dolicticor &f Bordn ﬁr&c(lﬁbrfdeun daochidremgthanb éhiziol) waj %ﬂd@d dlf @p@se toa

cogfeR R I Skt of " Skl o RETRRASE S0 HoppheifE,

méthaiione (Example 218a) (1.98 g, 7.34 mmol) in dlchloromethane (20 mL) The mixture

T E A el LIS oSt

dﬁy&%ﬁe@l{o@ha&ﬂ sojution(10 @ﬁM)/ ﬁﬁﬁx‘l@ﬁnﬁ@l’hﬁﬁ@@b@ﬁmmgeparated and

the gdgacb P e Strpres PR Tttt Bl op iR Sp e By g washed
wrtlybimé @rfédmemagnqsmm stilfateland gvaporeteddn efferdithe title compound as
311 \@%& gﬁ,&ﬁ S.Haite d 88 Iug?f m‘%ﬂglﬂq’ﬂﬁﬁer\%u‘fﬁcgt'?&l gener al

6- quoro 2, 2-bi s-(4-fluoro- phenyl) benzo [ 1, 3]
MtSthM%BG[M%HbeI ic acid (Exanple 5 219a) and
4-1| uorop| peri di ne hydrochloride. Yellowoil. M5 me

458, 2 . P
C)?éfe%r%i rF uor Iﬂ6 pi per | gﬁgi 1d]ﬁ%§} %ﬁ?ﬁg%g&%dg; olles2 ?4 flu
501|dibeheoiy)d)] cyclobepten]- 5ﬂYl}3}1rb@|nmblﬁnor$’hyln}e - met hanone

The title compound was produced in accordance with the general method of Example
233d from 2,3,6,7-dibenzocycloheptane-1-thione and (2-chloro-4,5-dihydroxy-phenyl)-
morpholin-4-yl-methanone (Example 218b). Light brown solid.

MS: m/e 448.1 ([M+H]™).

Example 219

Preparation of [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-yl]-(4-fluoro-
piperidin-1-yl)-methanone

o=,

a) Preparation of 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid

The title compound was produced in accordance with the general method of Example
108d from 5-bromo-6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole (Example
164a). Light yellow foam.

MS: m/e = 371.2 ((M-H]").
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FO ON OI/ F~FF 10 F The title conpound was
produced in accordance with the general nethod of
wEx@apla2@008e from PCT/EP2003/007890
6-fl uoro-2, 2-bis-(4-fluoro-pv@&nyl ) -benzo [ 1, 3]
di oxol e-5-carboxylic acid (Exanple 219a) and
b) Breparatiiohlofi {5-Gpotoe?,k i é4-fletd-phernyl) Fhenks 1, Fidexol-4738] - (4-fluoro-

([ +). 15 Exanpl e 221 Preparation of
Plr[e%lwr}t"aa%mz DR  (4-f | uor o- phenyl ) - benzo[ 1, 3] di oxol - 5
-yl]-(4- trifluoronethyl-piperidin-1-yl) -nethanone F
Theti@e cdmbotndNvis prodiiced incdordancEivatht the genaralpethiad ofifixample 108e

fro%( g—g]é?)gg-i%g@g@g—%{lgfogﬁfxe%)t-gentzgﬁ,gjg{b?’o?elé—@}b%%icoicid (Example

216)fahd @rfucopiphiiding Ayddodhloaidphifigivloilbenzo[ 1, 3] di oxol e- 5
-carboxylic acid (Exanple 219a) and

4- (Lri 0 hyl ) pi peri di ne hydrochl oride. Yellow
ME e S Aes NTREIRY) D ([ MEH] +). WD 2004/ 013120

PCT/ EP2003/ 007890 -179 Exanpl e 222 Preparation of

[ 6-fl uoro-2, 2-bis-(4-fl udizxamplesdd)| ) - benzo [ 1, 3]

di oxol -5-yl] - thionorpholin-4-yl-nethanone
Preparation of (4,4-difluoro-piperidin-1-yl)-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-methanone

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (Example
219a) and 4,4 -difluoropiperidine. Yellow oil.

MS: m/e = 476.1 ([M+H]™).

Example 221

Preparation of [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl]-(4-

trifluoromethyl-piperidin-1-yl)-methanone

Sy,

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (Example
219a) and 4-(trifluoromethyl)piperidine hydrochloride. Yellow oil.

MS: m/e = 508.2 ([M+H]™).



FO OFCS XF 5 The title conmpound was produced in
accordance with the general nethod of Exanple 108e

WO p@a0 6120 uor o- 2, 2- bi s- (4-f 1 uor o- phenyl ) - benz oP¢T/EPBP3/007890
di oxol e-5-carboxylic acid (EX&wle 219a) and
t hi onorpholine. Of-white foam MS: me = 458.2
([ MtH] +) . - Exanpl e 223 10 Ezmempda222i on of
(3S-ethoxy-pyrrolidin-l-yl)-[6-fluoro-2,2-bis-(4-fluor

o p b WAl J _

7 PRgpatgtion 6 orizd pft (ERlore P TR S0kl S P
accordance with théngnmmwhﬂhHW%vhgmﬂmmOE&anple 108e
from
6-fl uoro-2, 2-bi s-(4¢fl uoro-phenyl)-benzo[ 1, 3] di oxol e-5
-carboxylic acid (Exaep 15 219 and
3S- et hoxypyrrolidine. 0j nie = 470. 2
([ MtH] +) . WD 2004/ 013 OO%KVB 890 -180
Exanpl e 224 Prepar at i o=0f0
[ 6-fluoro-2, 2-bis-(4- loro-phenyl) benzo[ 1, 3] di oxol -5
-yl ]-1(S)-(2- nethogynet hyl -pyrrolidin- [-yl) ]

- met hanone

5 The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (Example
219a) and thiomorpholine. Off-white foam.

MS: m/e = 458.2 ([M+H]™).

Example 223

10 Preparation of (3S-ethoxy-pyrrolidin-1-yl)-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-methanone

Lo

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo!1,3]dioxole-5-carboxylic acid (Example
15 219a) and 3S-ethoxypyrrolidine.Yellow oil.

MS: m/e = 470.2 ([M+H]™).
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F~ 0 ON O(D FF/0O5 The title conpound was

produced in accordance with the general nethod of
wEx@apla2@008e from PCT/EP2003/007890

6-fl uoro-2, 2-bis-(4-fluoro-ph¥nyl)-benzo[ 1, 3] di oxol e-5

-carboxylic acid (Exanple 219a) and

2S- met hoxynet hyl pyrrol i di Bsempkelddow oil. MS: nmle =

470. 2 ([I\/H—|] +). Exanple 225 10 Preparation of

[6-flu h I -

gﬁaar[a gfégﬁéé o% il {2HAGH S0 sl}jifakgr 558l 8)-2

- et hanone F Cmetﬂhokymélhﬁl ﬂ'rﬁoliﬁhlyltyll]l-@e&l@mnd was

produced in accordance with the general nethod of

Exanpl e 108e from

6-f|uoro-2,2-bis-(4-f o- phenylg - benzo[ 1, 3] di oxol e-5

-carboxylic acid (Exa d L-prolinol.

Yellowoil. M me = \ 2{@3 WO 2004/ 013120

PCT/ EP2003/ 007890 -1 anpl e Preparation of
[6-fluoro-2, 2-bi s- (4¢TUor o- phenyl o benzo [ 1, 3]

di oxol -5-yl] - [ (S)-3- hydroxy-pyrrolidin- | -yl]
-met hanone F O 0:' ~ F

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-carboxylic acid (Example
219a) and 2S-methoxymethylpyrrolidine. Yellow oil.

MS: m/e = 470.2 ([M+H]Y).

Example 225

Preparation of [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo [1,3]dioxol-5-y1]-[(S)-2-
hydroxymethyl-pyrrolidin-1-yl]-methanone

F
C 3
L)
oL 83
F o]
The title compound was produced in accordance with the general method of Example 108e

from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (Example
219a) and L-prolinol. Yellow oil.

MS: m/e = 456.1 ([M+H]™).
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O F 5 The title conpound was produced in accordance
with the general nethod of Exanple 108e from
W@ 200003100 2, 2- bi s- (4-fl uoro- phenyl) - benzo[ 1, 3] BADEP1063/67890
-carboxylic acid (Exanple -2Ba) and
3S- hydroxypyrrolidine. Yellow foam Ms nie = 442.1

([ MeH] +) . Exanpl e 227 10 ERempk226i on of
[ 6-fluoro-2, 2-bis-(4-fluoro-phenyl)-benzo[ 1, 3]di oxol -

?(relvg(aéoﬁl%g[é) ﬁx%op h ?q}r -gi—ﬂu&roghﬂedly@é?ﬂglggﬁ a;el Sy [((35) 3-

accordance with hyxkogyghlpmahdmel-{yﬂemgtﬂlamm e 108e
from

6-fl uoro-2, 2-bi s- (4 f | uor o- phenyl ) - benzo[ 1, 3] di oxol e-5
-carboxyllc acid (EXn“ e 15 219aj

4- hydr oxypi peri di ne. @ m e = 456.1
OO )7890 -182
ﬁﬁ?pf04

([ M+H] +) . WD 2004/ 013120
Exanple 228 Preparatig
[2,2-bis-(2-chloro-4 4l 1 uoro- phenyF5 6-fl uoro- benzo
[ 1,3] dioxole-5- shlfonyl] -norpholine F Fd O-S\0
ONO 0 1:~F F C
The title compound was produced in accordance with the general method of Example 103e

from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (Example

219a) and 3S-hydroxypyrrolidine. Yellow foam.
MS: m/e = 442.1 ([M+H]").

Example 227

Preparation of [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo(1,3] dioxol-5-yl]-(4-hydroxy-

piperidin-1-yl)-methanone
0
F

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (Example
219a) 4-hydroxypiperidine. Yellow oil.

MS: m/e = 456.1 ([M+H]™M).
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F 5 The title conpound was produced in accordance with
t he general nethod of Exanple 108c from
wa 2so{deechl or oret hyl ene) bi s[ 2- chl or o- 4, 5- di f | RCT/BRBNZ@7890
ne and 4-fl uoro-5- -182 -
(nor phol i ne- 1-sul fonyl ) - benzene-1, 2-di ol (Exanple
234b).. O f-white foam MExam@e2382.0 ([ MrH| +).
Exanpl e 229 10 Preparation of

2-di b | - 5-
e Bt L SR e 5 Bocagielh b Ble R oxole s
in accordance wi th thesufomgl]ahorpiolive of Exanple 233d
from bi s(4-net hyl phenyl ) - met hanet hi one and
(3, 4-di hydr oxy- phenylk pi peri di n-4- yl-nmethanone.
Of-white foam 15 MS:\nmle 414.2 ([MrH +). WD
2004/ 013120 PCT/ EP2 890 -183 Exanple 230
Preparation of (2,2-di 6%@28 1, 3]

di oxol - 5-yl ) - nor phol i n-4-Y anoEe O oe\ NO/J
The title conmpound was pro i dance with the
general nethod of Ex

bi s( 4- met hyl phenyl ) - ne»--neth|one and

(3, 4-di hydr oxy- phenyl ¥- nor phol i n- 4-yl - met hanone

(Exanmpl e 87b). Of-white foam WMsS: nmfe 416.2 ([ MtH +).
Exanpl e 231 Preparatiqn of

Thae {ige sqmpewncyas BIPSuced 11 persrdnshuiip the gesl methdpigixgmple 108¢
£r6mor, PUE bttty fe@id] DI 926-4,F=difluorobenzene and 4-fluoro-5-

(morpholine-1-sulfonyl)-benzene-1,2-diol (Example 234b). Off-white foam.

MS: m/e= 582.0 ([M+H]+).

Example 229

Preparation of (2,2-di-p-tolyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone

01:*0

The title compound was produced in accordance with the general method of Example
233d from bis(4-methylphenyl)-methanethione and (3,4-dihydroxy-phenyl)-piperidin-4-
yl-methanone. Off-white foam.

MS: m/e 414.2 ([M+H]M).
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15

OO0O~SOIl~OF F The title conmpound was produced in
accordance with the general nethod of Exanple 245d

WO 2@A1013120 PCT/EP2003/007890
2, 2-bis-(2,4-difluoro-phenylig36-fl uoro-benzo[ 1, 3] di oxo
| e-5-sul fonyl chloride ( Exanple 261b) and
mor phol i ne. Yel | ow gum ESarvsle230e = 478.1 ([ MtH +) .
WO 2004/ 013120 PCT/ EP2003/ 007890 -184 Exanple 232

FERUERATR RS ool LUty 3 ot iy bpRA0ndlons
title conpound was produced in accordance with the

general method of anpl e 5 233dofrom
bi s(4- et hyl phenyl ) - et hanet hi ong¢ and

4-f| uoro- 5- (nor phol i nN& fOn /biir]zene- 1, 2-di ol

(Exanpl e 234b). Light W @‘- M5, _of e 470.1

([ MtH] +) . Exanpl e 23 eparafion of 1-{6-fluoro-10",

11' - di hydrospiro[ 1, 3/benzodi oxol e-2,5'- 10 [5H]

di benzo [a, d] cycl oheptene] -5-yl}sulfonyl]

-piperidine o,, 0 O\N O :aF a) Preparation of
Thetifl tahpeundwali pretihadyin bermr damss Withotg [zerdrplon¢thied phEremple

ensi,on _Q [ fur trpioxi [ ] e in-

23 %@S(EFT&@%&? g-%g}@@%&eﬁx@ (3142% 2%1118 ge(? E an eE H\?\glsorphdm
4-yhahektla bkl (Brample 82l ) OfewhBe &8gy. 22 nmol ) dropwi se. The

m xture 15 was slowy heated to 85C in an oil bath.

Af ter , solids had dissolved to afford a
Mf&’aéﬁ%iW&@% ution. A trace of starting materi al
was still present and heating was
Example 231

z

Preparation of 4-[6-fluoro-2,2-bis- (4-fluoro-phenyl)-benzo[1,3]dioxole-5-sulfonyl]-

morpholine

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-diﬂuoro—phenyl)—6-ﬂuoro-benzo[1,3]dioxole—5-sulfonyl chloride (
Example 261b) and morpholine. Yellow gum.

MS: m/e = 478.1 ([M+H]™).



continued for a further 4.5h. The oil bath was renoved
and thionyl chloride (1.95 nL, 27 mol) added

welec@poiHer The m xture was heated 4h at 85C anPCHEPmO&E7890
to cool to room tenperaturel8fhe sol uti on was poured
into water and extracted w th dichl oronethane 20 (3x50
m.), .t he conbi ned organi cExanad&23 wi th water, dried
over nagnesiun1su|fate and evaporated. Remaining
ty.aces..of I
B oBH R P B SR PR S tommpholine
an of f - mhlte SO|Id t hat mas used wi thout further
purification. WD 2004/013120 PCT/ EP2003/ 007890 - 185-

MS: nfe 254.0 ([M+) . Pr epar & ®n of

1-(2-fluoro-4,5-dinet g@f%w yl ) - pi peridi ne
was sl gwW y added to a
nOof - °F k/

Pi peridine (4.15m, 42.0
enesul fonyl chloride (5g,

cool ed (i ce-bath) sol

fl uoro-4, 5-di met hoxy- B

19. 63 mml ) in dichlorfOiethane 5 (110 nmL). The

m xture was stirred overnight at roomtenperature,

diluted with dichloronethane and poured into water.
Tﬁﬂuﬂ&nmmmmumdphmsemhasdexmxauke@ewmhhhegﬁ@ﬁdGK%hQQQﬁﬁﬁ@nPk

nbj t -
s 250 ea B EP TRy LG PR SE S IR0 BoOtph e Lsulfony)-

benrersel prdiol(Example 284)dLight bown gumt her  purificati on.

1o NMR (300 MHz, CDC13) ppm 7.23 (d, 1H, J=6 Hz),

7%%1@@?1 Hz), 3.93 (s, 3H), 3.90 (s, 3H),

. /70-1.40 (m 6H). c) Preparation of

4-fl uoro-5-(piperidine-I|-sul fonyl)-benzene-1, 2-diol A
1M sol ution of boron tribEﬁﬁﬁE@2§% di chl or onet hane (58
m.) was added dropwi se to a cooled solution of
1- (2- 1 Lo o5 Anénd mﬁﬁ&%xw @@’D& it mxtﬁa@bmw@zm
(5 89 ﬂr% 42 ° 1 F@%g%rre(ﬂhaﬂ ),

10 maintaini n@HH@@é@rﬁ?éﬂf %@Pﬁ@?bﬁé’éfh}s&]@ dP12 1n€I“he
m xture was stirred overnight at roomtenperature and
poured into 1M aqueou pot assi um di hydr ogenphosphat e

and ice. After stirrig h, theqhases were separ at ed
and the aqueous phas

to et hyl acet ate.
The conbi ned organic @ she wth brine,
fa®e d~evapor at ed. The

dried over magnesi um
residue was purified b col utm chr omat ogr aphy on
silica gel (10:1 dichl orkofet hane/ met hanol eluant) to

af ford
a) Preparation of 2-fluoro-4,5-dimethoxy-benzenesulfonyl chloride

To a suspension of sulfur trioxide N,N-dimethylformamide complex (4.108g, 27 mmol) in
1,2-dichloroethane was added 4-fluoroveratrole (3.49g, 22 mmol) dropwise. The mixture

15  was slowly heated to 85°C in an oil bath. After 2.5h, the solids had dissolved to afford a
golden yellow solution. A trace of starting material was still present and heating was
continued for a further 4.5h. The oil bath was removed and thionyl chloride (1.95 mL, 27
mmol) added dropwise. The mixture was heated 4h at 85°C and allowed to cool to room
temperature. The solution was poured into water and extracted with dichloromethane

20 (3x50 mL), the combined organics washed with water, dried over magnesium sulfate and
evaporated. Remaining traces of N,N-dimethylformamide were removed azeotropically

with toluene to afford the product as an off-white solid that was used without further

purification.
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the title conmpound as a brown gum (4.17g, 78% Ms: me
274.1 ([MH+). d) Preparation of
wda2qoéofdiemr o- 10', 11' - di hydrospiro[ 1, 3- benzodi ORGI/EPRNH07890
- [5H] dibenzo [a,d] cyclohel@Sene] -5-yl}sul fonyl]
-pi peridine 25 A m xture of

MS n8e 8540 {iNMEhzocycl ohept ane-| -t hi one (0.281g, 1.25
mol ), 4-fluoro-5-

b) f’ ?fa&mﬂ'o@? % fﬁﬂ;r(f) th?/or | %ﬁ%&&énﬁérﬁ@g r’)ila?ﬂéng 84

trle Iamne (0. 46 wer e heat ed i

Pipgridi l‘ltlﬁnﬂ’eu(og mm)ol)ms thwl‘r @ddqsbzco a?n@leﬁ](lmha@l)lﬁg@ﬁon of 2-
ﬂu?tcj 2 %cﬁrrfeﬁm‘iﬂ?e#e%egﬂfb?ﬂy &%@(ggrl@ A rdot) 1h‘~?ﬁﬁﬂoromethane

t th
(1¥x1hl). Téuc aniztued Waemtan@l ovErrEghiait yeom teégéé{wg%d\ﬁ& @dNIéD

&c%qgﬁle %gly Ged @&rr%g?%vo%ﬁ&drrp@ Je%ﬁ gmge 4§ bftk Rk dOVith

I‘OﬂH o on si

didhbproaetiast hyd ﬂmendmee@ngamt: ph@s@s *am#h@ mﬂﬂmrﬁp deied pveds

N

puEﬁaztjaine 234 Preparation of
4-{6-fluoro-10"', 11" - di hydrospi ro[ 1, 3- benzodi oxol e- 2, 5'

[ L
NSRS LDERES, ol e, ehoplgansl o7 (ol {PRY) 53 s 3,
3.90- G,Z’JH)I, 804 6m4418),di Teet HOay GBhzenesul f onyl ) - pi peri di ne
The title conpound was produced in accordance with the

) g?@?fﬁﬂon@ﬁgﬂﬁgrg% ﬁ‘fi&ﬁlﬁe 143860y1f-b&Fene-1,2-diol

( u0{0 I met benzenesulfonyl chioride
Exanpl e 233a) and np hollne Iorle ol
M ) SE St :g}?dﬁopwise toa

A Dsole of o trhvremissn s A\
co%ﬁlsbiﬂﬁgn of IJ@-'EBB% @@edlkﬁeﬁ%ﬁy%béneﬁﬁﬂiﬁgep@eﬁdlﬁb 0. 89g, 19.42
cor

conpoun roduced in
mygehén dpch}ﬁ;pmg’glang (@@gﬁ%]p aarigining the zElecmpera’czillgg tvvge'e::rp 1(5 and 20°C.

The mixture was stirred overnight at room temperature and poured into 1M aqueous
potassium dihydrogenphosphate and ice. After stirring 1h, the phases were separated and
the aqueous phase extracted with ethyl acetate. The combined organic phases were washed
with brine, dried over magnesium sulfate and evaporated. The residue was purified by
column chromatography on silica gel (10:1 dichloromethane/methanol eluant) to afford

the title compound as a brown gum (4.17g, 78%)
MS: m/e 274.1 (IM-H]).

d) Preparation of 1-{6-fluoro-10',11'-dihydrospiro[1,3-benzodioxole-2,5'-
[5H]dibenzo[a,d]cycloheptene]-5-yl}sulfonyl]-piperidine

A mixture of 2,3,6,7-dibenzocycloheptane-1-thione (0.281g, 1.25 mmol), 4-fluoro-5-
(piperidine-1-sulfonyl)-benzene-1,2-diol (0.230g, 0.84 mmol), copper (I) chloride (0.207g,
2.09 mmol) and triethylamine (0.46 mL, 3.34 mmol) were heated in acetonitrile (5 mL) 4h
at reflux. The mixture was allowed to cool to room temperature and filtered through a
small pad of silica gel, eluting with 1:1 ethyl acetate/heptane. The solvent was evaporated
under reduced pressure and the residue purified by column chromatography on silica gel
(15:1 heptane/ethyl acetate eluant) to afford the product as a light yellow foam
(0.215g,55%)
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from
1- (2-fluoro-4,5-di net hoxy- benzenesul f onyl ) - pi peri di ne
W@ Eboatopdieo 234a). Light brown solid. 15 MS: nf BCREB2003/007890
([MH +). c) Preparation of-186-
4-{6-fluoro-10"', 11" -di hydrospiro[ 1, 3- benzodi oxol e-2, 5'
MS: nj/6¥p5.2{Béh20 [a, d] cycl ohept ene] -5-yl}sul fonyl]
-norpholine The title conmpound was produced in
accordance with the gener d of Exanple 233d
fron12,3,6,7-dibenzocyclé%%%#%%%gﬁ-thione and
4-f1 uoro- 5- (nor phol i ne- | 20'sulfony!)-benzenejl,%-dipl
( Exanireparatian pf 441 p-fhworgd Pt Givdidraspiro N3 -beprodigple2,5'-
(IM+). okl anpl e
235 Prepa gﬁ?%%A%ﬁﬁ%ggfﬁggégﬁggg§ﬁgggy r&Pgé??o [
1, 3-benzodi oxol e-2,5" - [5H dibenzo [a, d]
cycl oheptene] -5-yl} onyl] -norpholine o ON- O
d was pPeddced in accordance

Sé‘N d from
2, ane i odgﬂzi d
(3, 4-di hydr oxy- phen WP pho¥i n=F 4- 'y - net hanone

(Exanpl e 87b). Light j bw gum MS: m e414.2 ([ M+H|
+). Exanmple 236 10 Prewarati on of
1-[{10", 11" -di hydro-spiro[ 1, 3- benzodi oxol e-2,5' - [5H]
di benzo [a, d(] cycl oheptene] -5-yl1} carbonyl] ..
a) Ppipgeationiof 8 - (@ lpreMey-dimpthoxy-brizepessionr i PiRssidifteoduced
in accordance with the general nethod of Exanple 233d
Th%%ﬂ%]céfrﬁogna Wik E%lﬁﬁ@df fl RRE6fMaaREwIth i RAGraPMdthod of Example

roxy- phenyl ) -piperidin- 1 -yl - met hanone.
23E¢)§mm)2 yyar 'met¥1oz)cy—ge1?zenesulfonyl cl?lorid% (Example 233a) and

morpholine. Colorless solid, mp 107-108°C

with the general nett
3,6, 7-di benzocycl

MS: m/e 305.1 ([M]7).

b) Preparation of 4-fluoro-5-(morpholine-1-sulfonyl)-benzene-1,2-diol

The title compound was produced in accordance with the general method of Example 233¢

from 1-(2-fluoro-4,5-dimethoxy-benzenesulfonyl)-piperidine (Example 234a). Light

brown solid.
MS: m/e 276.0 ([M-H]™).

¢) Preparation of 4-{6-fluoro-10',11'-dihydrospiro[1,3-benzodioxole-2,5'-
[5H]dibenzo[a,d] cycloheptene]-5-yl}sulfonyl]-morpholine

The title compound was produced in accordance with the general method of Example
233d from 2,3,6,7-dibenzocycloheptane-1-thione and 4-fluoro-5-(morpholine-1-
sulfonyl)-benzene-1,2-diol (Example 234b). Light yellow solid.

MS: m/e 467.2 ([M] ).



M5: mle 412.2 ([ MrH +). WD 2004/ 013120
PCT/ EP2003/ 007890 -188 Exanple 237 Preparation of

W@ eoofilosae®- 2, 2- bi s- (4-fl uoro- phenyl)-benzo [ 1PGI/EP2003/007890
di oxol -5-yl] -(3-nethoxy- prp&+idin-1-yl)-nethanone F
ON Oi FO a O F 5 The title conmpound was produced
in . accordance with the gelisamile 28% hod of Exanpl e 108e

from
6-fl uor - Bi S £ At f1hUon o k) < o1 i le-5
- car bOX?TrI ag%\%‘lhgoéf&{ggﬁﬁegﬁg'la?@aif}gl}o[qgjg&[z%dﬂx@le%S’

19 and

3- met hoxylsHditiegzele,d] %1@#P@§§-%)1Y1}Farb@ﬂﬂﬂné0@h@7@ 1
([ MtH] +) . Exanpl e 240 10 Preparation of
1-[ 6-fluoro- 2, 2- bi s- (4-£| uor o- phenyl ) - benzol[ 1, 3] di oxol
e-5-sul fonyl ] - pyrrole FO®% oS NOI F F
The title conpound was=gr aduced A Na’eﬁor dance with the

o A@ fr

-fl

general nethod of Ex& m
&)1/00- benzo[ 1, 3] di oxo

2,2-bis-(2,4-difluoro<pbse
| e-5-sul fonyl chloride i (Exanpl e 261b) and
of i d.

pyrrolidine. Of white

5 The title compound was produced in accordance with the general method of Example
233d from 2,3,6,7-dibenzocycloheptane-1-thione and (3,4-dihydroxy-phenyl)-morpholin-
4-yl-methanone (Example 87b). Light yellow gum.

MS: m/e 414.2 ([M+H] ™).

Example 236

10 Preparation of 1-[{10',11'-dihydro-spiro[1,3-benzodioxole-2,5'-
[5H]dibenzo[a,d] cycloheptene]-5-yl}carbonyl]-piperidine

O 0
SO0
&

The title compound was produced in accordance with the general method of Example
233d from 2,3,6,7-dibenzocycloheptane-1-thione and (3,4-dihydroxy-phenyl)-piperidin-
15 4-yl-methanone. Light yellow gum.

MS: m/e 412.2 ([M+H]™).
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M5: me = 462.1 ([ MrH+)]. WD 2004/ 013120

PCT/ EP2003/ 007890 -189 Exanple 241 Preparation' of
wda2¢0é/fd1emr o- 2, 2- bi s- (4-fl uor o- phenyl ) - benzo[ 1PGI/EPIRE07890

e-5-sulfonyl]- piperidine FI&S N O° OF F 5 The

title conpound was produced in accordance with the

gener.al met hod of Exanpl eBxa 23% om

, 2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di oxo

l20y -

re%agartl glgfg@@qq‘fgv%oégﬁe(é fﬁ?&l\g{ﬂﬂn’?nﬁgﬂ)g%zo?f‘g |dioxol-5- %1 (3-methoxy
Exarrpl e 242 10 Prepapipetidin-byl)gmethanone
[ 6-fluoro-2, 2-bis-(4-fluoro-phenyl)-benzo [ 1, 3]
di oxol e- 5-sul f onyl ]F' thionorpholine F\ OO O

"d_

a,-:" N~ OFOS F title conpound was produced in
accordance with the ggngra} h Q anpl e 245d
from N
2,2-bis-(2,4-difluor en@ “Tku <“benzo[ 1, 3] di oxo
| e-5-sul fonyl chlori de 5 Exanpl e 264b) and

t hi onor pholine. O fFwhite solid. g

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-carboxylic acid (Example
219a) and 3-methoxypiperidine. Colorless oil.

MS: m/e = 470.1 ([M+H]™).

Example 240

Preparation of 1-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo| 1,3]dioxole-5-sulfonyl]-
pyrrolidine

Iib

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride
(Example 261b) and pyrrolidine. Off white solid.

MS: m/e = 462.1 ([M+HM)].
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M5: me = 494.1 ([ MrH+)]. WD 2004/ 013120
PCT/ EP2003/ 007890 -190 Exanple 243 Preparation of 1-

WO 2002018186 ( 2, 4- di f| uor o- phenyl ) - 6- f | uor o- benz oP¢T/EPBP3/007890
di oxol e-5-sul fonyl] - piperil®re FF O, -,P OF 1/
FF5 The title conpound was produced in accordance
wi th. the general nethod @K@E@Qe 108c from
2,2',4,4 -tetrafl uorodi phenyl di chl or omet hane ( Exanpl e

r
AR LR O Oy S 1 ko -
M5: me= 512.3 ([ M+tH +) Epipepdme244 10 Preparation of
1-[ 2, 2-bi s-(2-chl oro-4-fl uoro-phenyl)-6-fl uoro-benzo[ 1
, 3] di oxol e- 5- sulfopayl] -piperidine FC o0,,0 0 S,N
00 F 1/ C F The e conpo nd vvas produced in
&

accordance with the ra(# P Exanpl e 108c
' olpHen | di chl or onet hane
(Exanpl e 194a) and 4-f=0rg

from 2, 2" -dichl oro-4,

(pi peridine-1-sul fon benzene 1 2-di ol (Exanple
233c). Colorless gum © onmle= 544 1 ([MH+). WO
2004/ 013120 PCT/ EP2003/ 007890

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo|1,3]dioxole-5-sulfonyl chloride (
Example 261b) and piperidine.Yellow solid.

MS: m/e = 476.1 ([M+H)].

Example 242

Preparation of 4-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-sulfonyl]-

thiomorpholine

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride (
Example 261b) and thiomorpholine. Off white solid.

MS: m/e = 494.1 ([M+H")].
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-191 Exanpl e 245 Preparation of the 1-

[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]
waele@xolia2b6- sul fonyl] -pyrrolidine F F ol 0 SPCI/ER20B3/007890

F F5 a) Preparation of - 190 -

5- brono- 2, 2-bi s- (2, 4-di fl uor o- phenyl )-6-fl uoro-benzo[ 1

, 3] di.oxol e The title conpbxamble@43 produced in

accor dance with the general nethod of Exanple 108c d

from2 ) nhetra ny |

PR oE 7 Pl G B O PLN SELE RL TR RS g puttonyl)-
(Exarrpl e 108a). Li ght yel |mperadine MS: ni e = 444.0
([MtH +). 10 b) Preparation of
2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1, 3]

di oxol e-5 sulfinic aci d—Jo a cooled (-78C) solution
of 5-brono-2, 2-bis- (2, A@ ;pbenyl)-6-fluoro
benzo [ 1,3] dioxole (773\d TR i n diethyl et her
(48 nmL) was added a soluti - utyl lithiumin
hexanes (1.6 M 10.3 nf mmol ,F 1.0 eq.). After |h
at -78C, sulfur dioxde vvefs bubbl ed into the solution
for 45 min. The reaction m xture was flushed with 15

nitrogen and the reaction mxture was all owed to warm
TheditBConTrounderestrirodnoad én agserdanss with dhegangrah gigthadoof Example 108¢

fré}}égrz@‘m" ?étkéhu%?bﬁpﬁ&gﬁd\%héoﬁmng&fﬁﬁ% (mxﬂpﬂu%ﬁu) Qhe qeﬂ&zﬁlsﬁs-

or gani water, dried
(pmﬁadl@emsuﬂﬁ@@da-bmzen%thd -dipk(Bxemapld 2336)- hight yellowgwmed i n
vacuo. Purification by flash chromatography afforded
ggpg d(42 g, 60 %9 as a white solid. 20
MEES/J—J 51295§ P?[ MH -). c) Preparation of
2,2-bis-(2,4-difluoro- phenyl) 6-f | uoro- benzo[ 1, 3] di oxo
| e-5-sul fonyl chloride Example244

Preparation of 1-[2,2-bis-(2-chloro-4-fluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-
sulfonyl]-piperidine

F

O Cl o. -0
S F
Cl

The title compound was produced in accordance with the general method of Example 108¢
from 2,2'-dichloro-4,4'difluorodiphenyldichloromethane (Example 194a) and 4-fluoro-5-
(piperidine-1-sulfonyl)-benzene-1,2-diol (Example 233c). Colorless gum.

MS: m/e= 544.1 ([M+H]™).



10

15

20

25

To a solution of
2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di oxo
wo e603/0s1kd i nic acid (3.2 g, 7 mmol) in chl or oPOY/EPL02H007890

m.) was added N-chl orosucci+ili9ti-de (1.0 g, 7 mmol, 25
1.0 eq.) at 20C. After 40 mn, the reaction m xture
was filtered and the fil Example®d§ WO 2004/ 013120
PCT/ EP2003/ 007890 -192 evaporated. The residue was

Sﬁﬁﬁ?gqagogﬁg %ﬁd$§% 5’%’[18:0 gﬂé@g d@\ﬂ%l\:/o;gg%%m 3]dioxole-5-

affording the title prsuHonm;tl —awrahdhnght yel l ow gum ME:
me = 462.0 ([MtH] +). d) Preparation of

1-[2, 2-bi s-(2, 4-di fluor o- phenyl ) - 6 fl uoro-benzo[ 1, 3] di
oxol e-5- 5 sul fonyl] Y=pyr 1ol idip o a solution of

2,2-bis-(2,4-difluord I) 6 0- benzo[ 1, 3] di oxo
54 nol ) in
Adete n dine (0.11 ni,

| e-5-sul fonyl chloride
di et hyl ether (3 nlL) was
1.35 mol, 2.5 eq.). actlon m xture was dil uted
wth ethyl acetate (50r1), mashed Wi th an aqueous
sol ution of hydrochloFic acid (iN), brine and water.
The organic |layer was 1o dried over sodium sul fate and
h t his]n,30doxole
2 %feiva%a‘f o A PO E YY) ?f“e‘i"fé%i?%ou‘ﬂd 165

, 74 %9 as a white foam M5 me = 498%1 Mk )E e 10
ThExmlqrpbmp@madmae peadaeedhin aggordance with the general method of Example 108¢

d figm%b%j '4515Q Lh%u@hq Iiz‘f%?fd%ﬁﬁ%{r)eﬂ@mfe | wRE@pRe07Q) Etnd-!ﬁbrﬂ)mo 5-

di'o }{:q | uor o- pi peridine
fluer@berzene- IThdid (kxamptotsel hisbiaellqy educed in
accordance with the general nmethod of Exanple 245d
w244z 6 Lﬁ; di fl uor o- phenyl ) -6-fl uoro-benzo[ 1, 3]
My IH’>.(Qol 245 gg\lnfonél chloride (Exanple 245c) and

b)%’rfe;l)allj'gtrloonpé) er-Ib(ljsI (geél dl\fll\!]lglt‘o(?pltlenyW—6—ﬂuoro—benzo[1,3]d10xole-5 sulfinic acid

To a cooled (-78°C) solution of 5-bromo-2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-
benzo[1,3]dioxole (7.3 g, 16 mmol) in diethylether (48 mL) was added a solution of n-
butyl lithium in hexanes (1.6 M, 10.3 mL, 16 mmol, 1.0 eq.). After 1h at -78°C, sulfur
dioxide was bubbled into the solution for 45 min. The reaction mixture was flushed with
nitrogen and the reaction mixture was allowed to warm to 0°C. The reaction was
neutralized with aqueous hydrochloric acid (0.5N), diluted with dichloromethane and the
organic layer was washed with water, dried over sodium sulfate and the volatiles were
removed in vacuo. Purification by flash chromatography afforded the title compound (4.2
g, 60 %) as a white solid.

MS: m/e = 427.0 ([M-H]").

c) Preparation of 2,2—bis-(2,4-diﬂuoro-phenyl)-6-ﬂuoro-benzo[1,3]dioxole-5-sulfonyl
chloride

To a solution of 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5 sulfinic acid
(3.2 g, 7 mmol) in chloroform (25 mL) was added N-chlorosuccinimide (1.0 g, 7 mmol,
1.0 eq.) at 20°C. After 40 min, the reaction mixture was filtered and the filtrate was
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20 Ms: me = 530.1 ([MH +). WD 2004/ 013120

PCT/ EP2003/ 007890 - 193 Exanple 247 Preparation of
WA 2004A1320i s- (2, 4-di fl uor o- phenyl ) - 6-fl uor o- bePZDEP2003/007890

1, 3] dioxole-5-sulfonyl] - 4]192difluoro-piperidine F

F / O\1/0 oSN CFF ~~\\ F FF5Thetitle
evapmmedlﬁl&lewasdmwa:kmepbrﬂdad acdichldarmoethaig, driedh eversndiua sulfate and

o SRURE o TR st e Pasg it mpssuctana by oo
di oxol e-5-sul fonyl chloride (Exanple 245c) and
M&Wedﬂédmf[bbﬂfﬂﬂébl dine. White foam Ms: mle = 548.1
[ MEH]  +) . Exarrpl e 248 10 Prepar ation of

o B A B S R

sul@r@l]l\pylﬁ)hdmct /| F

To a solution of 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl
chloride (250 mg, 0.54 mmol) in diethylether (3 mL) was added pyrrolidine (0.11 mL, 1.35
mmol, 2.5 eq.). The reaction mixture was diluted with ethyl acetate (50 mL), washed with
an aqueous solution of hydrochloric acid (1N), brine and water. The organic layer was
dried over sodium sulfate and the volatiles were removed in vacuo. Purification by flash

chromatography afforded the title compound (198 mg, 74 %) as a white foam.

MS: m/e = 498.2 ([M+H]).

Example 246

Preparation of 1-[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl]-

4-fluoro-piperidine

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride
(Example 245c¢) and 4-fluoropiperidine. White foam.

MS: m/e = 530.1 ([M+H]™).
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FF F The title conpound was produced in accordance
with the general nethod of Exanple 245d from

WQ@2@40132( 2, 4- di f | uor o- phenyl ) - 6- f | uor o- benzo[ BCBEP1003@ 7890

| e-5-sul fonyl chloride 15 (E&wle 245c) and
4-trifluoromnethyl p| per| d| ne hydrochl oride. Wiite foam
MB:. e = 580.2 ([ M Brample47013120
PCT/ EP2003/ 007890 -194 Exarrpl e 249 Preparation of 4-

l@r f : . = :
{31% ;(grgggﬁ gégu? st (?‘Q d?ﬂtﬁ(ﬁ%%‘le}xﬁlglq ﬂ}]ﬂé&Bg} E%%%éé\o%olﬁl Sosulfonyl]
S F FF 5 The titl e%étd@lmmcplmshm oduced in
accordance with the general method of Exanple 245d
from 2, 2-bis- (2, 4-difluoro-phenyl) -6-fluoro-benzo [
1,3 ] dioxol e-5-sul foyFyN_chl ori ge Exanpl e 245c) and

thlormrphollne Wi t e p@ﬁs{ —5300([I\/H-H]+)
oro benzo[ 1, 3] di

Exanpl e 250 10 Preparati o
1-12,2-bis-(2,4-difluoys
oxol e-5-sul fonyl ] - 28—yrrethy| pyrrolidine F F
OO0SO N

F

The title compound was produced in accordance with the general method of Example
245d from 2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxole-5-sulfonyl chloride
(Example 245c) and 4,4-difluoropiperidine. White foam.

MS: m/e = 548.1 ([M+H]™).

Example 248

Preparation of 1-[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo|[1,3] dioxole-5-sulfonyl] -
4-trifluoromethyl-piperidine

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride
(Example 245c¢) and 4-trifluoromethylpiperidine hydrochloride. White foam.

MS: m/e = 580.2 ([M+H]).
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OF FO F The title conmpound was produced in
accordance with the general nethod of Exanple 245d
WO 2@A1013120 PCT/EP2003/007890
2,2-bis-(2,4-difluoro-phenyk)los-fl uoro-benzo[ 1, 3] di oxo
| e-5-sul fonyl chloride 15 Exanple 245c) and
(2S) - et hoxynet hyl pyrrol i EganepleMfi te foam MS: me =
542. 2 ([ MtH] +) . WO 2004/ 013120 PCT/ EP2003/007890 -195

R t k.Qn of
AR ST R eyl s et llptiap gagtoon
| e-5-sul fonic aC| d (ZS-uhmmmnp}mhndnyl pyrrolidin-
-yl) -amde FF NN Il O:::~F OFO F5Thet|tle
conpound was producegd in accordance with the general
met hod of Exanple 24peN\{rp
2,2-bis-(2,4-difluor nél )-6 cﬂﬁoro benzo [ 1, 3]
di oxol e-5-sul fonyl chlo 5¢) and 1
-anmi no- (2S) -met hoxynet iy} d $ Yel | ow vi scous

oil. M5 me = 556.1 ( -] Exanple 252 1o
Preparati on of

{1-[2, 2-bis-(2, 4-di fl gor o- phenyl ) -6-fl uoro-benzo[ 1, 3]d
i oxol e-5-sul fonyl]- pyrrolidin-2S-yl}-nmethanol F F

"U

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride (
Example 245¢) and thiomorpholine. White foam.

MS: m/e =530.0 ((M+H]")

Example 250

Preparation of 1-[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl]-
2S-methoxymethyl-pyrrolidine

F
@ gURY;
S<
S0
o F
O F o)
/
F

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxole-5-sulfonyl chloride (
Example 245¢) and (2S)-methoxymethylpyrrolidine. White foam.

MS: m/e = 542.2 ([M+H]).



OO0OSO OF O F The title conpound was produced in
accordance with the general nethod of Exanple 245d

WO 2@A1013120 PCT/EP2003/007890
2,2-Eis-(2,4-difluoro-phenyl-19%-fl uoro-benzo[ 1, 3] di oxo
| e-5-sul fonyl chloride 15 (Exanple 245c) and
L-prolinol. Wiite foam MBrample25l 528.2 ([MH')]. WO
2004/ 013120 PCT/ EP2003/007890 -196 Exanple 253
rara st ot S ot pitora Bt oy Perel pldiongly ypifpnic cid
oxol e- 5- sul fonyGZ]S-mq:IhoxywﬂletHylfpy&Shdin lglFawpids 0 S, C
F FoFV5 The title conmpound was produced in
accordance with the general nmet hod of Exanple 245d
| e-5-sul fonyl chloride

SJuoro benzo[ 1, 3] di oxo
245 and
3S- hydr oxypyrrol i di ne. { Pe Yoam = 514.2

([MH)]. Exanple 254 reparati o
1-[12,2-bis-(2,4-difl uogo-phenyl)-6- uoro benzo[ 1, 3] di
oxol e-5-sul fonyl]- piperidin-4-of FF OBS N

5 The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl chloride (
Example 245¢) and 1-amino-(25)-methoxymethylpyrrolidine. Yellow viscous oil.

MS: m/e = 556.1 ([M-H)].

Example 252

10  Preparation of {1-[2,2-bis-(2,4-difluoro-phenyl) -6-fluoro-benzo[1,3]dioxole-5-sulfonyl]-
pyrrolidin-2S-yl}-methanol

z@i’p

The title compound was produced in accordance with the general method of Example
245d from 2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride
15 (Example 245c¢) and L-prolinol. White foam.

MS: m/e = 528.2 ([M-H)].
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O OF O JFF The title conpound was produced in
accordance with the general nethod of Exanple 245d

WO 2@A1013120 PCT/EP2003/007890
2,2-bis-(2,4-difluoro-phenyt )96 fl uoro-benzo[ 1, 3] di oxo
| e-5-sul fonyl chloride 15 Exanpl e 245c) and
4- hydr oxypi peri di ne. Wi tExafopda53 MS: nmfe = 528.2
([MH"] . WD 2004/013120 PCT/ EP2003/ 007890 -197

Exanpl e R t k.an_of : .
PRt B B e epir s Db el bl dinglepis g fony
o[ 1, 3] di oxol -5- sul f onylpyrrofidime3$-dlne F C ON F
go):::(Fo" "o FO | F5 The title conpound was
produced in accordance with the general nethod of
Exanpl e 108c from
1,1 - (dichl oronethyl eng) I
ne and 4-fluoro-5- (piper
1, 2-di ol (Exanple 233c) i Fe faam Ms: nle=
580.1 ([ MtH +). Exanpl b6F 10 Preparation
of 4-[{6-fluoro-10', 11' ¢di hydro-spiro[ 1, 3- benzodi oxol e-
2,5 - [5H dibenzo [a,d] cyclohepten] -5-yl}-carbonyl]
Ther?i) e%%%ﬁo%%d?va% p?gduced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride (

Example 245¢) and 3S-hydroxypyrrolidine. White foam.

L0 .
sQr.oc- 4, 5-di fl uor obenze
1-sulfonyl) -benzene-

MS: m/e = 514.2 ([M-H-)].

Example 254

Preparation of 1-[2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1 ,3]dioxole-5-sulfonyl]-
piperidin-4-ol

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxole-5-sulfonyl chloride (
Example 245c) and 4-hydroxypiperidine. White foam.

MS: m/e = 528.2 ([M-H)].
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Ol 0 F 0O The title conpound was produced in

accordance with the general nethod of Exanple 233d
\Vonmmm2n3}6,7-dibenzocycloheptane-l-thione andPCT/EP2003/007890

(2-fl uoro-4, 5-di hydr oxy- pheny97 -

nmor phol i n- 4-yl - met hanone ( Exanpl e 99b) Li ght brown

solid. M5 nie 432.3 [NﬁﬁlﬁmﬂQﬁE§2004/013120

PCT/ EP2003/ 007890 - 198 Exanpl e 257 Preparation of

%r%ggllaﬁgé%'fg) %2%1532 cﬂjo% 4b33@1ﬁ‘ﬁolr% %hg’nrﬁl)G ﬂuoro benéo[(lj?a]dloxol -5

:eC, \ 5 The t|t| e corrp@hﬁfvrdlﬂv@l@%d@@uced |n accor dance
with the general method of Exanple 233d from

bi s(4- met hyl phenyl ) - ne¢ hanet hi one and
(2-fluoro-4,5-di hydroxy)=phepyl) -

@9' anpl e, 39b). Light brown
gum NMS: nme 434.3 ([ MHHS
Preparation of
|')-piperidine 10 NC P h€'titl e compound was
produced in accordancde with the general nethod of

nor phol i n-4-yl - net hare

:f:ff? 8 10
1- (6-fl uoro-2, 2-di - g- ®en’o[ f, 31di oxol e-5-sul f ony
Exanpl e 233d from bi s(4- et hyl phenyl ) - net hanet hi one

T}ﬁ"tﬁle‘lsofﬂpdﬁhﬂ'\f\?as pRoDeed th fzotdanud With Yhe genbmh retievd of Example 108c

rophd; 12 %{C f%eezg’ Fblli’!&ggos é@?}’f%gfg%n’ﬁ&&ligég@mm 50

(p@éﬁﬁﬁieel-gﬁl%nyl)-benzene 1,2-diol (Example 233c). Off-white foam.
MS: m/e= 580.1 ([M+H]™).

Example 256

Preparation of 4-[{6-fluoro-10',11"-dihydro-spiro[ 1,3-benzodioxole-2,5'-
[5H]dibenzo[a,d]cyclohepten]-5-yl}-carbonyl]-morpholine

Qs
o F Lo
g

The title comﬁound was produced in accordance with the general method of Example
233d from 2,3,6,7-dibenzocycloheptane-1-thione and (2-fluoro-4,5-dihydroxy-phenyl)-
morpholin-4-yl-methanone (Example 99b). Light brown solid.

MS: m/e 432.3 ((M+H] M.
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Preparation of
[ 6-fl uoro-2, 2-bis-(2-fluoro-phenyl)-benzo[ 1, 3] di oxol -5
wo yiopopitperi din-1 -yl - methanone F O O\ N O FCT/EPBH0OE)07890

Preparation of - 198 -
5- brono- 6-f | uor o- 2, 2- bi s- (2-f1 uor o- phenyl ) - benzo[ 1, 3] d
ioxole The title conpoundimaguﬁﬁﬁduced i n accordance
MAth t he general nmet hod of Exanple 108c from

r o e vi-
b repﬁ%tngl é) @l%oﬁoeg i %Et%%lﬁ%eglggf(la?éﬁgpk ?’_l)llgg?ﬂhoﬁﬂ‘il yl
Col or | ess soI id. M5: me metigmoge([M+). 10 b)
Preparati on of
6-fluoro-2, 2-bis-(2~f1uoro-phenyl)-benzo[ 1, 3] di oxol e-5

-carboxyllc acid The=t\tle conpound was produced in
accordance with the gegngral ;L\Exanple 108d
from

5- br ono- 6-f | uor o- 2, 2- %heﬂyl) benzo[ 1, 3]d
I oxol e and carbon di de. Light bromn solid. Ms:
=371.2 ([M- H+). Preparati on of
[ 6-fluoro-2, 2-bis- (2 fl uor o- phenyl ) - benzo[ 1, 3] di oxol -
pi peridin- 1-yl-npethanone The title conpqund S
Tlprtalm@auaqun daes o edsnwcmrdtaﬁée @Ehél?eagenﬁ’éf H’Gﬂ’ g‘fOf\ﬁ?‘amPle
2355?1‘]'3%3 s@tp ﬂgflﬁlﬁrﬁgl )-methanethione and (2-fluoro-4,5-dihydroxy-phenyl)-

oro-2,2 fluoro- henyl) benzo[l 3] di oxol e-5
mOItpé!pbméyVlr@eﬁ@Fl@In%l@éFamB ep"@bs) g brojp gum
(benzotriazol -1-yl-oxy-tris- dlnethylan1no) phosphoni um
?qnnggq@ gpqqrzsphate (BOP) as coupling reagent
instead of carbonyl diimidazole) in acetonitrile as
sol vent at roon1tenperatuE re% ion time 20 h).
Of-white solid. ([MHH +) . WO
2004/ 013120 PCT/EP2003/007890 - 200 Exanpl e 260
P'P?ﬁﬁEﬁIdrpdf 10{6-fluoro-2,2-di-p-tolyl-benzo[1,3]dioxole-5-sulfonyl)-piperidine
| uor o- 2, 2-bi s-(2-fl uoro-phenyl)-benzo [ 1, 3]
dIOXO| 5-yl] -(4-hydroxy- piperidin-21-yl)- nethanone

O O\\ //o

s%
O
O i F

®

The title compound was produced in accordance with the general method of Example
233d from bis(4-methylphenyl)-methanethione and 4-fluoro-5-(piperidine-1-sulfonyl)-
benzene-1,2-diol (Example 233c). Light yellow gum.

MS: m/e 470.2 ([M+H]).
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FOON OaF OH F 5 The title conmpound was produced
i n accordance with the general nethod of Exanple 108e
WO 2@A1013120 PCT/EP2003/007890
6-fl uoro-2, 2-bi s-(2-fl uoro-pH¥nyl)-benzo[ 1, 3] di oxol e-5
-carboxylic acid and 4- hydroxy-piperidine, with
(benzotriazol - 1-yl - oxy- t fixempleddhy| ami no) - phosphoni um
hexafluorophosphate (BOP) as coupling reagent (instead
OST¥! - din-1-yl-
PrlariRIOANY n%fg,gg %ﬁ@% 3? Huokd. h@?ﬁ}ng&%%q%bﬁ1@&1 SO} BiYeridin-1-y
solid. 10 MB: nfe = 456. 2mefhamppe) . Exarrple 261
Preparati on of
4-fluoro-I|-[6-fluoro-2, 2¢bi s- (4-fd uoro-phenyl ) - benzo[l
, 3] di oxol e-5- sulfo l -plperldl eFOSN / O O
FaF XZ2F 15 a) Preps N
6-fl uoro-2, 2-bis-(4-fluofes -kenzo[ 1, 3] di oxol e-5
-sulfinic acid The t onmpound was produced in
accordance with the genefal nethod of Exanple 245b
from

5- brono- 6-f | uoro- 2, 2- bi s- (4-fl uoro- phen)&? HF%
a) Pmpeta@m@@fénlym@o meyo -2 bis-(Brifluere-pasmy I aloxole”
391.1 ([MH-). 20 b) Preparation of

| £k Gio@ %8 EQarBple 108
Th-ggifﬁ]le;égﬁg’oangr‘f’lg ?]’[Jéigx%hﬁ%gﬁgﬁslzo p J%%Lg%/ 007890

frong ¢-brome-$-fiubro-berpethd-dak(Esreilrciid -d8689s
b It iien S5 E5 AR BOd Colorkesamle 245¢

MS: m/e = 407.9 (IM]7).
b) Preparation of 6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3] dioxole-5-carboxylic acid

The title compound was produced in accordance with the general method of Example
108d from 5-bromo-6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole and carbon
dioxide. Light brown solid.

MS: m/e = 371.2 ([M - H]).

¢) Preparation of [6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin-

1-yl-methanone

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid and
piperidine, with (benzotriazol-1-yl-oxy-tris-dimethylamino)-phosphonium
hexafluorophosphate (BOP) as coupling reagent (instead of carbonyl diimidazole) in

acetonitrile as solvent at room temperature (reaction time 20 h). Off-white solid.

MS: m/e = 440.3 ([M+H]™).
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from

6-fl uoro-2, 2-bi s-(4-fl uoro-phenyl)-benzo[ 1, 3] di oxol e-5
wOo suwhPinee acid (Exanple 26l1a). Yellow oil. MIT/EP®03007890

426.0 ([I\/H—|] +). 5 c¢) Prepar-a200en of 4-fluoro- |-

[ 6-fluoro-2, 2-Dbis-(4-fluoro- phengl)-benzo [ 1,3]

di oxol e- 5- suI fonyl] -pi Brampledél The title conpound

was produced in accordance with the general method of

I -

P%égﬁgoﬁ o{ §64 ag%; ?g‘ggsogz uoro: S)hen}? bueg%% [1b3e<%1§3.0115 gl 1-(4- hydroxy

| e-5-sul fonyl chlor p@@rldmcéw@-meﬂ‘@;a@)te and

4-fluoropi peridine. Wiite foam 10 Ms: mle = 494.4

([ MrH] +) . Exanpl e 262 Pgeparatign of 4,4-difluoro-|-

[6-fluoro-2, 2-bis-| h -benzo [ 1, 3]

di oxol e-5- sul fonyl " OF F SX O SN

OF F 15 The title ed in

accordance with the anpl e 245d

from

2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1, 3] di oxo

ThE Bile C&HFBW\’vas Ghbaidedan afdoradmt %@&ﬁ@'\%erﬁ&d method of Example 108e

uor opi peri di ne. ite .=
fro(r[ @nﬂpﬂ)qg—Z ZQQ@ﬂgo%gheggl)Fip%g{laﬁH]@ﬁo §5-car oxyhc ac1d and 4-
hy&roL& ggﬂe&‘ﬂﬁﬂ% \]%ltﬁ (Qén‘éb{rfa*zf)i U9t- exﬁ&emﬂraetmma{ol\ odpmﬁhm

- rlfluororreth} erj di.ne
hexaﬂ@ompéAwl@tq (BOR) as cqupling reagen

acetonitrile as solvent at room temperature (reaction time 20 h). Off-white solid.

1nsteado carbonyl 11rn1dazole) in

MS: m/e = 456.2 ((M+H]™).

Example 261

Preparation of 4-fluoro-1-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine
F

0..0
(o7 T

F
a) Preparation of 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-sulfinic acid

The title compound was produced in accordance with the general method of Example
245b from 5-bromo-6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole (Example
164a). Off-white foam.

MS: m/e = 391.1 ([M-H]").

b) Preparation of 6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-sulfonyl
chloride
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F F F WD 2004/013120 PCT/ EP2003/007890 -202 The
title conpound was produced in accordance with the
w@emenedi2ziet hod of Exanple 245d from PCT/EP2003/007890
2, 2-bis-(2,4-difluoro-phenyl2016-fl uoro-benzo [ 1, 3]
di oxol e-5-sul fonyl chloride Exanple 261b) and
Thekitld ¢drfipormdova tphydycefiip ecdosdanee wjttithe general dethathefiExample 245¢

frmfp?ég]gqr!\éfs%.,%—E‘lsg@ft_lﬁg'r%'—éhe(n[yi\ﬁb'_eﬂn% ['1,3? A% §u S acid (Example

2610BYellowiil- 2, 2- bi s- (4-f | uor o- phenyl ) -benzo [ 1, 3]
di oxol e-5-sul fonyl] -2S- nethoxynethyl-pyrrolidine F

0"0Q _ / The title conpound was produced in

MSaE’?%’r‘é‘?ﬂ@éﬂ%ﬂ_ﬁ""ghe general nethod of Exanple 10 245d
from

c) Breparbiion ¢24-Auckio 1 {i6rImophrdsdybis-(8-fiuovembeind rberizd] B} Idiaxobe-5-

e-b-sul fonyl chloride ( Exanple 261b) and
sulé’gyﬁiﬁ’ﬂe& thyl pyrrolidine. Wiite foam Ms: me =

506.3 ([ M+rH] +). Exanpl e 265 Preparation of 1-
Thé¢ 6itlé taropannd], Wastpiredigebdfih aorondgstve wjth)the genesal meth@ of Example

' le; B~ syl,f - L0 : :
o Q58 By AR Y UL e ol Sl i
Exaaple 2dHr) aed wifluoropiperdiner Whitedodnd of Exanple 245d

from2, 2-bis-(2,4-difluoro-phenyl) -6-fluoro-benzo |

Mtk =Ho%QhG= Bryspl fonyl chlori de

Example 262

Preparation of 4,4-difluoro-1- [6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine

F
S PLX
O S\N
o F
() "
F

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3 ]dioxole-5-sulfonyl chloride
(Example 261b) and 4,4-difluoropiperidine. White foam.

MS: m/e = 512.4 ([M+H]").

Example 263

Preparation of 1-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-sulfonyl}-4-

trifluoromethyl-piperidine
F

@ PP
F

o]
() ¢ ¢
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Exanpl e 261b) and 3S- hydroxypyrrolidine. Wite foam
20 M5: me = 478.2 ([MrH +). WD 2004/ 013120
wWEQDARARD3/ 007890 -203 Exanpl e 266 Prepar at i BCIT/BP2003/007890
1-[ 6-fl uoro-2, 2-bis-(4-fl uor2ephenyl)-benzo[ 1, 3] di oxol
e-5-sulfonyl]- piperidin-4-of F OO OIl. FO BF 5
ThERRIelchinpeund was prudlusedirprcoshdanct with dregonetahmetheididf Exsraple

2483 55542 5 Polnauoes SRR oo o PO b Iinselp 7o gl cploride (
Exla £ 250b) ay/d-(aifluotddethyBxapgidinhdrpctdadde. White foam.
ydroxypyrrolidine. Wiite solid. M5 me = 491.1

e 267 10 Preparation of
%’anv}% ?4&4)‘{ gﬁﬁfﬁr)o phenyl ) -benzo[ 1, 3] di oxol -5-yl ] - pi pe
ridin-1-yl- methanone C Q O N 0 C a) Preparation

of bis- (3 -chloro-phenyl|Bxamm¢ 26G#nol Thi s conpound was
prepared from 3-chl oro-i odobenzene according to

(fﬁ\?]"n& on %E‘lg% ﬂuc}r% % Q%qg-g%fﬁhé)r%%%lyl’)—ﬂ\@'zo m3?di<=)xgl§—25-su1fonyl] -28-

bi s- (3- chI or o- phenylmetﬂuelc}'ractbmlepyrrohdme

F
QPIY,
ok FP
0
F /

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxole-5-sulfonyl chloride (
Example 261b) and 2S-methoxymethylpyrrolidine. White foam.

MS: m/e = 506.3 ([M+H]™).

Example 265

Preparation of 1-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-sulfonyl]-
pyrrolidin-3S-ol

0. .0
: ‘:S'\
° D
0]
F

The title compound was produced in accordance with the general method of Example
245d from 2,2-bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl chloride (
Example 261b) and 3S-hydroxypyrrolidine. White foam.

MS: m/e = 478.2 ([M+H]™).
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Thi s conmpound was prepared from

bi s- (3-chl or o- phenyl ) - net hanol according to Exanpl e
wQe®dboiaaki te solid, mp.: 117 C M me = 250PCT/EP2083/007890

WD 2004/ 013120 PCT/ EP2003/ 0@®N890 -204 c) Preparation

of bis-(3-chl oro-phenyl)-dichl oronmet hane This conpound

was prepared from bi s- ( 3Esihple@6éahenyl ) - net hanone and

PC15 according to Exanple 269c; MS: nfe = 306 ([ MH) ]

Breploafiof BE1 AmdiRed ki - isrg apnd-heod - 2ldiosle Sslipnyil-
ic acid ethyl 5 ester Tmpaubuﬁbohnd was prepared from
bi s- (3-chl or o- phenyl ) -di chl or omet hane and et hyl 3, 4-

di hydr oxybenzoat e @ccordlng to Exanpl e 269d; yellow

vi scous oil, ME: p=2\415 ([MHF%+) e) Preparation

of
2, 2-bis-(3-chl oro- pheny <-b [1N3]d oxol e- 5- car boxyl
ic acid 10 This co (o- d a@as~frepa g om
2,2-bis-(3-chloro-p 71)-benzo [ 1, 3] dioxol e-5-
carboxylic acid ethyl ester according to Exanple 269e;
white solid, nlp 166 C, Ms. nlfe = 386 ([MH-). f)

r
TofA8EAbA: By rpduesdnsproranceyy Sparsaety e
24$d flom-212 bis-(zmdiﬂanmhw/lﬁmﬂslow b3l rﬁ@llf@@}’l chloride (
n o[ 1, 3]d|oxole 5-
ﬁggéuﬁ d%%ﬁghgghgéﬁ%@gﬁﬁ¥ﬁ%m§§@%rd|ng to Exanpl e
269f ; Ilght yellow solid, np.: 54 C, M5 me = 454
M: [V 491 (BdantB)'d 268 Preparation of
[ 2, 2- bi s-(4-cyano- 2-fl uor o- phenyl ) -6-fl uoro-benzo |

1,3] dioxol-5-yl] - 20 B | 974-y| - met hanone N\
'1C F Fo -~ "R 767

Preparation of [2,2-bis-(3-chloro-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone

;@*Q

a) Preparation of bis-(3-chloro-phenyl)-methanol

This compound was prepared from 3-chloro-iodobenzene according to Example 269a;
light yellow oil, MS: m/e = 252 ([M]").

b) Preparation of bis-(3-chloro-phenyl)-methanone

This compound was prepared from bis-(3-chloro-phenyl)-methanol according to Example
269b; white solid, m.p.: 117 °C, MS: m/e = 250 ([M]™).



F WO 2004/ 013120 PCT/ EP2003/ 007890 - 205 A nmixture
of

WO 2002018186 ( 4- br ono- 2-f | uor o- phenyl ) - 6- f | uor o- bRCEZBPDIBP07890
di oxol -5-yl]- norpholin-4-yl20kt hanone (0.3 g, 0.5
nmol ), copper (1) cyanide (0.81 g),

¢)Rremsratidreodyis-( Behloac-pherd)y dicilat draethemg 0) chl or of orm
conplex (78 ny), tetraethylamoni um cyani de (226 ng)

TR0 ARSI G o

to(Ei:@mpIQZ@nMOmlamﬁO@([&/&bbonate (60 m.) were added to
the cooled m xture, the phases were separated and the

d)ﬁgﬁ%&ﬁ%g ?gf S-b? g aﬁbﬁodﬁl‘{@(?&gn &%Q%ﬂr 3381%5{ ?- dzgﬁg%nlcgaﬁi ethyl

5 esgwdi um sul fate Vol atil es were renoved and the residue
was purified by chronmatography on silica gel (ethyl

T]fﬁlg @%@E% Ffﬁt\%})? ed rfﬁ%é:&ﬁ’i&% CHE)#) ﬁeﬁylk’/gﬁ%ﬁ}grjﬁ&aﬁe and ethyl 3,4
diby:%p*ybenm;qpq:cgr@egt @pmlggfiﬂglmy w viscous oil, MS: m/e =415
MMEf F)i s-(3,5-di fl uoro-phenyl) - benzo[ 1, 3] di oxol -5-yl]-

p| per"di n-1-yl- nmethanone FFO0O0O' FF 15 a)

Preparation of bis- (3,5-difluoro-phenyl) -nethanol A

e)rirgparetéoroef %BHints-chiorecrienth)-tenrel 1] 910§@1ne5rcarbo1§’hﬁa¢l

amount of 3,5-difl uoro- bronpbenzene and sone i odi ne

10 Tmeéoeﬂgw@@wap é?@:reﬁ fIAe2 @Hlsgrsamof@eﬁéﬂywber&oﬁﬁs 'Eﬁoxole—s-

| uor o= br onobenzene in et her
caalmac e SO e PGCOTHE 9 BRI BLe 26 HEuth S R Cs MS: mle =
E@)81 nmL ethyl formate was added and the m xture
stlrre for 21 hours at

f) Preparation of [2,2-bis-(3-chloro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin-1-yl-

methanone

15 This compound was prepared from 2,2-bis-(3-chloro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid and piperidine according to Example 269f; light yellow solid, mp.: 54 °C,
MS: m/e = 454 ([M+H]).

Example 268

Preparation of [2,2-bis-(4-cyano-2-fluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-

20 morpholin-4-yl-methanone

N\\ PN
o
/
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roomtenperature. The reaction was quenched with 7 nL
IN hydrochloric acid, diluted with ethyl acetate and

woehedit h water and brine. Evaporation of tPEI/EP2003/007890

sol vents and chromat ogr aphy- 295 -t he residue af f or ded
1.56 g of alight yellowsolid, mp.: 62 C M 315

A(x{nba‘ﬂtﬂe@f [2,3-bis2&-tmonfer 2yfmoat-phenydj-6- fluoro-benzo[1,3]dioxol-5-yl]-

R R s B L A0epe: AN 7150

tr{sBdibemtiytitl eren cetpine diphljadiura BahdirofdrnO&rgplks (78 magd 36 ni
o 50 BEBL 8RB A i ) S0 B i o 1

igh W@ﬂ’ﬂbﬂ)@i fap Bdaps 1ntdf[tecane 63 ohilig. E;hﬂmceltaté (60 471 )gndfsodium
white s

b]ﬁ?r& g?tgtczpe& FiL) Webe addeg to'the MBo1ea3 lxtl.(ﬂL: '\ghe)phases Gre separated and the
aqf ebus phde Bxtdaditdwith ethifavytaye. d)rglmiuo phases Iwareqadiﬁﬂ wgshed with brine

UEEN ST TRR N R et R

clﬁoﬁﬁtog?amﬂﬁsﬂléﬂ'@l fednyd hiatatefeptane ptovefford iheuitkcbraidtdi as a light

oro ha nd washed twice with water and ice.
yeloSeR Rt Ogy By o

e solvent afforded 333 ng of I|ight

yellom10|l whi ch was not further purified. to d)
LE?&ﬂat&Ql@ﬂDﬂf}Z 2-bis-(3,5-difluoro-phenyl) -benzo [

1, 3] dioxole-5-carboxylic acid ethyl ester 239 ny

di chl oro-bi s(3,5-difluoro t hane and 141 ng

et hyl 3, 4- dihydroxybenzoggég%%%%ﬂﬁeated to 180 C for

2 h 15 mn. The brown m xture was diluted wth

dPrephcitionetf 122 bis- (@ Hifthondphenyd-beneaitopliexlth-ylbpinenidin-1-yl-

wat er. The dried solution lagwas evaporated and the

residue purified on silica gﬂ1 to provi de 284 ng

resinous oil. Ms: 419 ([MtH +). e) Preparation of

2,2-bis-(3,5-difluoro-phenyl)-benzo[ 1, 3] di oxol e-5-carb

oxylic acid 267 ny

2,2-bis-(3,5-difluoro- pn-ryl) benzo[ 1, 3] di oxol e-5-carb

oxyI ic acid ethyl este 8 nL & hyl alcohol and
0.96 nL 1IN NaOH were st XK nperature for 6
h. The 20 sol vent was evapo 3:§ﬂe resi due

wor ked up with ethyl 3 ed_tiydrochl ori c
acid and water. Purifi on on silica gel afforded

204 ng white crystals, .. 96 C Ms: 389 ([MH-).

a) Preparation of bis-(3,5-difluoro-phenyl)-methanol

A mixture of 486 mg magnesium, 8 mL dry ether, a small amount of 3,5-difluoro-

bromobenzene and some iodine was warmed to start the Grignard reaction. 2.38 mL 3,5-

difluoro-bromobenzene in 40 mL dry ether were added dropwise and the mixture refluxed

for one hour. 0.81 mL ethyl formate was added and the mixture stirred for 21 hours at
room temperature. The reaction was quenched with 7 mL 1N hydrochloric acid, diluted
with ethyl acetate and washed with water and brine. Evaporation of the solvents and
chromatography of the residue afforded 1.56 g of a light yellow solid, m.p.: 62 °C; MS: 315
([M+AcO]").

b) Preparation of bis-(3,5-difluoro-phenyl)-methanone
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f) Preparation of
[ 2, 2- bi s- (3, 5-di fluoro-phenyl)-benzo[ 1, 3] di oxol -5-yl]-
weepeniden-| -yl - methanone 25 96 ny PCT/EP2003/007890
2,2-bis-(3,5-difluoro-phenyt20denzof 1, 3]dioxo|e 5-carb
oxyI|c acid, 93 ng HBTU, 1 nlL DWVF and 50
1. SN-gl’ﬂis-lG&,B#ﬁiﬂ@dsmLpheayh)anahsm01r i 86 gdIn©?d @Mtﬁnpbﬂétdmléoroethane

Af t 21 erl r
wefsseleed B hopah The PSR ShDDo fudps gy ARfdolad,
ClﬂbmhtUgeapA@Sofdhé tetidde aﬁfctrldedeﬂhy lg ofie ethiteeolich an.pagh &g MS: 254
w).ce. with water. Evaporation of the solvents and

M Fification on silica gel afforded 111 ng of a white

foam Ms: 457 ([M+). WD 2004/013120 PCT/ EP2003/ 007890
¢) Preparationxafitye- 63,2 difluerephemyl)-divhipromethane

[2,2-Dbis-(3,5-difluoro-phenyl)-benzo [ 1, 3]

508i 9l é?,?hﬁklhu%r%on% ﬁia ! Iﬁetﬁax%ne a{fﬁtégg?ﬁ%ﬁﬂs fefe ﬁlacladQn Nsealed

ar e
glads ﬂﬂ:blaﬁd(h’éaﬁddo 17006} for ﬁﬂn@nyd 5r pemagidor] mixtafe wHseilgted with

dl%g 5 b%.%.( ql.rfe 2 (}séarsn gaﬁ%ﬁ%sxgl%wﬁjé? afi& %% a?gra%xgn BXaRbRent afforded

335’&1@@&1@)& gellosf oif whidhowas-not further pur1ﬁed
[2,2-Dbis-(2-fluoro-phenyl)-benzo [ 1,3 ] dioxol-5-yl]

D

esten accordance with the general nethod of Exanple 108e

239 mg dichloro-bis(3,5-difluorophenyl)methane and 141 mg ethyl 3,4-
dihydroxybenzoate were heated to 180 °C for 2 h 15 min. The brown mixture was diluted
with dichloromethane, washed with sat. NaHCO; solution and water. The dried solution

was evaporated and the residue purified on silica gel to provide 284 mg resinous oil. MS:
419 ([M+H]™).

e) Preparation of 2,2-bis-(3,5-difluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid

267 mg 2,2-bis-(3,5-difluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid ethyl ester, 3.8
mL ethyl alcohol and 0.96 mL 1N NaOH were stirred at room temperature for 6 h. The
solvent was evaporated and the residue worked up with ethyl acetate, diluted hydrochloric
acid and water. Purification on silica gel afforded 204 mg white crystals, m.p.: 96 °C; MS:
389 ([M-HJ").

f) Preparation of [2,2-bis-(3,5-difluoro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin-1-yl-

methanone

96 mg 2,2-bis-(3,5-difluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid, 93 mg HBTU, 1
mL DMF and 50 mg N-methylmorpholine were stirred at room temperature. After 5 min
21 mg piperidine were added and the mixture stirred at room temperature for 24 h. The
mixture was diluted with ethyl acetate and washed twice with water. Evaporation of the
solvents and purification on silica gel afforded 111 mg of a white foam, MS: 457 (IM19).



from 6-fl uoro-2, 2-bis-(2-fluoro-phenyl)-benzo[1, 3]

di oxol e-5-carboxylic acid and (S)- 3-
whyaroxi2pyrrol i dine, with PCT/EP2003/007890
(benzotriazol -1-yl -oxy-tris-@0%et hyl ani no) - phosphoni um
hexaf | uor ophosphate (BOP) as coupling reagent (instead
of .carbonyl diim dazol e) Exanile 2kt onitrile as sol vent

at roomtenperature). M nlie = 442.3 ([MtH +). WO

%%g%%%éfl Ijog ﬁz,{z;’ -ﬁ;ﬂ- é??—gﬁfﬁ/op&%ﬁgngl) -bgr%[ %ﬁﬁ@o@ﬁzﬂ?—morpholin-éc-yl-

6-fl uor o- 2, 2- bi s- ( 2- f | uor oagthanope) - benzo [ 1, 3]

di oxol e-5-carboxylic acid ethyl-nmethyl-amde F O N -
i ~F F 5 The title conpound was produced in
accordance with the general nethod of Exanple 108e
from F
6-fluoro-2, 2-bis-(2-fl pe ) - benzo[ 1, 3] di oxol e-5
-carboxylic acid and -amine, with
(benzotriazol - 1-yl - oxy- dirhe ',kahﬁno)-phosphonium
hexaf | uor ophosphat e (BOP) Xa @ bg/oeagent (i nstead
of carbonyl diim dazol e} r” a€etonitrile as sol vent
at room tenperature.r @a me = 414.3 ([ M+H] +).
Exanpl e 273 Preparatio S
6-fl uoro-2, 2-bis-(2-fl uoro phenyl)-benzo[ 1, 3] di oxol e-5
-carboxylic acid (2- nethoxy-ethyl)-nethyl-amde F O
OF / F 01 15 The title conpound was produced in
accordance with the general nethod of Exanple 108e

5 This compound was prepared from 2,2-bis-(3,5-difluoro-phenyl)-benzo[1,3]dioxole-5-

carboxylic acid and morpholine according to Example 269f; white foam, MS 459 (IM]M).
Example 271

Preparation of 6-fluoro-[2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-[(S)-3-
hydroxy-pyrrolidin-1-yl)]-methanone

i]m FO orE>_OH
o

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3] dioxole-5-carboxylic acid and (S)-3-

10

hydroxy-pyrrolidine, with (benzotriazol-1-yl-oxy-tris-dimethylamino)-phosphonium
hexafluorophosphate (BOP) as coupling reagent (instead of carbonyl diimidazole) in

15 acetonitrile as solvent at room temperature).

MS: m/e = 442.3 ([M+H]™).
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from

6-fl uoro-2, 2-bis-(2-fl uoro-phenyl)-benzo[ 1, 3] di oxol e-5
wo ecambogd i c acid and (2- nethoxy-ethyl) - net hyPCHRP2983/007890

with (benzotriazol - 1-yl - oxy-£08 s- di net hyl am no) -

phosphonlun1hexaf|uorophosphate (BOP) as coupling

reagent (instead of carbdisamplei2?2ni dazol e) in

acetonitrile as sol vent at roomtenperature. 20 Ms:
%ﬁga&é’n & ?’ ﬂ(l%{'}zf' }Z_%-'BIS r g I%gcg ﬁﬁ%‘y@)lg&zg ﬁ-@ GARL34 Q:Qr%%%qm acid
[ 2, 2-Dbis- (3 5- di chl orocﬂ‘b’émwtbl)ﬂtﬁémd@[l 3] di oxol - 5-yl ] -
piperidin-l-yl- nmethanone C Cl o ON O C Cd 5

a) Preparation of bis-(3, p-dichlogp-phenyl)-nethano

Thi s conmpound was pr € ed from
3, 5-di chl or o-i odoben UL g NG Exanpl e 269a;
off white solid, mp. ; :Eﬂﬂe\: 322 ([M+). Db)
Preparation of bi s- (3 enyl ) - met hanone

Thi s conpound was preparLe rom

bi s- (3, 5-di chl or o- phenyl ) -net hanol according to 10

Thgzﬁﬂr?olf)%} 269 aﬁa(s)fp{: Wh%e S} %I%loi hee with 1 the gener mlvgxod of%xample 108e
frdth &-flubre:- m-gnt(qrmwasmﬂehﬁo%hm wpilbme-srdwoxe,nmw BEd ethyl-

was prepared from bl 3, 5-di ¢chl or nmet hanone

methyl-frais: wgle&leﬁnamgw ol -k GBI nheap@&w

heQQﬂtfc’fr@ﬂ%sghét@ (‘B@P? as coupling reagent (1nstead of carbonyl d11m1dazole) in
or o- enyl? benzo[ 1, 3] di oxol e-5-carb
acgepitrile aééP]é{efgtaﬁWC’m i%n%?féﬁre “Thi s conpound was prepar ed
from bi s-(3,5-di chl orophenyl)di chl oronet hane and et hyl
Mgrﬁfedd:hy@lg@mbgm';oate according to Exanple 269d; |ight
red solid, mp.: 89 C M me =

Example 273

Preparation of 6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (2~
methoxy-ethyl)-methyl-amide

O FO ON/

The title compound was produced in accordance with the general method of Example 108e
from 6-fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid and (2-
methoxy-ethyl)-methyl-amine, with (benzotriazol-1-yl-oxy-tris-dimethylamino)-
phosphonium hexafluorophosphate (BOP) as coupling reagent (instead of carbonyl

diimidazole) in acetonitrile as solvent at room temperature.

MS: m/e = 444.3 ((M+H]™).
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484 ([M+). e) Preparation of

2, 2-bis-(3,5-dichl oro-phenyl)-benzo[ 1, 3] di oxol e-5-carb
wo@zoohiocs1aci d 20 Thi s conpound was prepared fr oPCT/EP2003/007890

2, 2-bi s-(3,5-di chl oro- phenyl-R0%enzo[ 1, 3] di oxol e- 5-

carboxylic acid ethyl ester according to Exanple 269e;

white foam Ms: me = 455E¢{mplef74) f) Preparation of

[2 2- bi s- (3, 5-di chl oro- phenyl ) -benzo[ 1, 3] di oxol - 5- yI]

) B T RO L i 1 g

f r om methanone

2, 2-bi s-(3,5-di chl oro-phenyl ) -benzo[ 1, 3] di oxol e- 5-
carboxylic acid and piperigine according to Exanple
269f; waxy solid, Ms: ([ MtH] +) . Exanple 275 5
Preparat|on of 9

[22b|s(35d|chloro- &Ny 3] di oxol -5-yl]-
nmor phol i n-4-yl - et hanone XCI 0 [0 Je» OO0 C d
Thi s conmpound was prepa@ro

2, 2-bi s-(3,5-dichl org-phenyl ) -benzo[ 1, 3] di oxol e-5-
carboxylic acid and norpholjne according to Exanpl e
269f: waxy solid, M5: me 2526 io ([MH+). Exanple
276 Preparation of
a) Breparbtisn 6ﬁalbl(3),ﬂnhﬂﬂmy Denf§h)Emetbanelbenzo[ 1, 3] di oxol - 5-
yl ]-norpholin-4- yl- anone Br

This compound was prepared from 3,5-dichloro-iodobenzene according to Example 269a;
off white solid, m.p.: 126 °C; MS: m/e = 322 ([M]").

b) Preparation of bis-(3,5-dichloro-phenyl)-methanone

This compound was prepared from bis-(3,5-dichloro-phenyl)-methanol according to
Example 269b; off white solid, m.p.: 157 °C; MS: m/e = 320 (IM]).

¢) Preparation of bis-(3,5-dichlorophenyl)dichloromethane

This compound was prepared from bis-(3,5-dichloro-phenyl)-methanone and PCls
according to Example 269c; light red solid.

d) Preparation of 2,2-bis-(3,5—dichloro-phenyl)-benzo[1,3] dioxole-5-carboxylic acid ethyl

ester

This compound was prepared from bis-(3,5-dichlorophenyl)dichloromethane and ethyl
3,4-dihydroxybenzoate according to Example 269d; light red solid, m.p.: 89 °C; MS: m/e =
484 ([M]™).

e) Preparation of 2,2-bis-(3,5-dichloro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid

This compound was prepared from 2,2-bis-(3,5-dichloro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid ethyl ester according to Example 269¢; white foam, MS: m/e = 455 ([M-H]
).

f) Preparation of [2,2-bis-(3,5-dichloro-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone
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O RoN OI / FvO Br 15 a) Preparation of

bi s- (3- br onophenyl ) - di chl or onet hane 340 ny
wWhe@4081k0r ono- phenyl ) - met hanone, 0. 08 ni DVF apdii/BP2903/007890

t hi onyl chl oride were refluxedofor 24 hours. The

solvents were evaporated in vacuo to give an off white
Thf@dbmpbcﬁmldivﬁhs E%ibaréﬂ ﬁom %%is(—[ﬂi\,t}-ﬁjchldl))—pﬂ’lea]zﬁi-lbagiai h,3|]:dioxole-5—

2, 2 bi s: (3; brono- phenyl,) - 6- £l uoro-.hgnzol 1 | RXQl, - 5-

el Oi Bt P eBgnR Ao B iR coHP SR D BT Rt e 2
([MGH]EP2003/ 007890 -211 79

nmgbi s- ( 3- bronophenyl ) - di chl or onet hane and 48 ny

(2-fluoro-4,5-di hydr oxy- 75

ohenyl ) - mor phol i n- 4- yI - mebFR&23er ¢ heated to 180 C

for one hour. Chromatography of the dark residue gave

BRpargtiof ofi[2, bbis-(8tH-tzhiwmsypheoyl)-Henadbl,3 idiexol-55@4morpholin-4-yl-

([MtH ) +. Exanple 277 5 Pre gqﬂkon of

[ 6-f1 uoro-2, 2- bi s- (3- met h6Xy-phenyl ) - benzo[ 1, 3] di oxol -

5-yl]-norpholin- 4-yl-methanone 0 o o N~ 0O eF 0o a)

Preparation of dichloro-bi&- (3-nethoxyphenyl)

- met hane This conpound &S prepargd according to

Exanpl e 276a; brown i ow i o_b)[Preparation of

[ 6-fl uoro-2,2-bis-(3-nethoy M- benzo[ 1, 3] di oxol -

5-yl]- norpholin-4-yl-ne gvdbnpound was

prepared accordi ng teg pl e 276b; 1ight brown, waxy

solid, Ms:

Ci

This compound was prepared from 2,2-bis-(3,5-dichloro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid and morpholine according to Example 269f; waxy solid , MS: m/e = 526
(IM+H]™).

Example 276

Preparation of [2,2-bis-(3-bromo-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -morpholin-4-

yl-methanone

a) Preparation of bis-(3-bromophenyl)-dichloromethane

340 mg bis-(3-bromo-phenyl)-methanone, 0.08 mL DMF and 5 mL thionylchloride were
refluxed for 24 hours. The solvents were evaporated in vacuo to give an off white waxy
solid, MS: m/e = 394 ([M]™).

b) Preparation of [2,2-bis-(3-bromo-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-

4-yl-methanone
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15

me = 466 ([ MtH] +). Exanple 278 15 Preparation of
[ 2, 2- bi s- (3-net hoxy- phenyl ) -benzo[ 1, 3] di oxol -5-yl]-pip
we@ediodiorsike yl - nethanone 0 0 o NC) 0 WO 2004PO1/BRD03/007890
PCT/ EP2003/ 007890 -212 a) Hldparation of
2, 2- bi s- ( 3- net hoxy- phenyl ) - benzo[ 1, 3] di oxol e-5-car boxy
79 mgbiat3-ranpphenybsdichlommeheneand 8dngéss ppropsbetihydroni-

' - i S - 1IJEt I
P O e Ty O K By Oy pmatography
of thedek yovidde grvei@ang obeh bGnviiiearaxs solisk M rls = 390 (M1])-+

Preparati on of

2, 2- bi s- (3- met hoxy- phenylg,: 1, 3] di oxol e-5-car boxy

lic acid This compound V\]?axggl %Zggr ed from

2, 2-bi s-(3- et hoxy- phenyl ) - benzo[ 1, 3] di oxo| e- 5- .
Preparationy of [6-feare- ﬁbfsr(-’ie@@ xreberil-hepzobl . Bdionol-8-Bhowrpholin-
waxy solid, Ms: me = 37l fldhkdsd - 10 c) Preparation
of
[ 2, 2- bi s-(3-nmet hoxy- phenyl ) -benzo[ 1, 3] di oxol -5-yl]-pip
eridin-l-yl- nethanone i s conmpound was prepared from
2, 2- bi s- (3- met hoxy- phenyf’) - benzo[ 1, 3] di oxol e- 5-
carboxylic acid and pj i di ne cording to Exanple
269f; waxy solid, M5 €= 6 &{A\%H] +]. 15 Exanpl e
279 Preparation of
[ 2, 2- bi s-(3-chl oro- phery{ ¥* rLo/Benzo[ 1, 3] di oxol -5
-yl ]-norpholin-4- yl-Kethanone C

a) Preparation of dichloro-bis-(3-methoxyphenyl)-methane
This compound was prepared according to Example 276a; brown liquid.

b) Preparation of [6-fluoro-2,2-bis-(3-methoxy-phenyl)-benzo[1,3]dioxol-5-y1] -

morpholin-4-yl-methanone

This compound was prepared according to Example 276b; light brown, waxy solid, MS:
m/e =466 ([M+H]™).

Example 278

Preparation of [2,2-bis-(3-methoxy-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone
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Ol \ N OF C This conmpound was prepared from
bi s- (3-chl oro- phenyl ) -di chl oronet hane and (2 20
wWo bawen314) 5- di hydr oxy- phenyl ) - nor phol i n- 4- y| - nRCTTRPZINE 007890
according to Exanple 276b; -%l%cous brown oil, M5 nfe
= 474 ([MeH +). WO 2004/013120 PCT/ EP2003/ 007890 - 213
a) Prapersitioal of 2x2abist (3 smethegiphenyR-nzai et diaxgler 2ispidpxylic acid ethyl
eS1:&ontaining the followi ng ingredients can be
nmanufactured in a conventional manner: Ingredients
Per tablet Kernel: Conpound of fornula (1) 10.0 ng
Thio®npavpd wisqrepargd fram diskloxasbisyBusethomypheny)) 4nethanegnd ethyl
L PRoyi
S DA B Ef Bl Do 5 bR GG s hellor the
nefbadepesi um stearate 1.5 ng 4.5 ng (Kernel Weight)
120.0 ng 350.0 ng Film Coat: Hydroxypropyl nethyl

P R A Rl e Bl AR

I ron oxyde (yello
1.6 Titan dioxide 0.8 1.6 5
qusgcompourrrl% was prepared from 2,2-bis-(SITrgrlethoxy-r}%enyl)-benzo[1,3] dioxole-5-

carboxylic acid ethyl ester according to Example 269e; waxy solid, MS: m/e = 377
(IM-H]).

¢) Preparation of [2,2-bis-(3-methoxy-phenyl)-benzo[1,3]dioxol-5-yl]-piperidin-1-yl-

methanone

This compound was prepared from 2,2-bis-(3-methoxy-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid and piperidine according to Example 269f; waxy solid, MS: m/e = 446
(IM+H]"].

Example 279

Preparation of [2,2-bis-(3-chloro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -morpholin-4-

yl-methanone

0 N
cl‘Qib'O:I::]:ﬁ\k\/o

This compound was prepared from bis-(3-chloro-phenyl)-dichloromethane and (2-

20 fluoro-4,5-dihydroxy-phenyl)-morpholin-4-yl-methanone according to Example 276b;

viscous brown oil, MS: m/e = 474 ([M+H]™).



The active ingredient is sieved and m xed with
m crocristalline cellulose and the mxture is
w@e@aniaeed with a solution of polyvinyl pyrr ol PADRP1003/007890
water. The granulate is mx@#3wi th sodi um starch
gl ycol ate and nagesi unstearate and conpressed to yield
kernels of 120 or 350 Gajemiedpzetpleel y. The kernels
are lacquered with an aq. solution / suspension io of
Bl he eaEgove mentioned filmcoat. WD 2004/013120
BEPIER2003/ 007890 - 214- Exanple B Capsul es cont ai ni ng
the followi ng ingredients can be manufactured in a )
c orRilem toatedtableswretainingghefilowing ipgredieapssian de neowfastirgd in a
of formula (L) 25.0 ng Lactose 150.0 ng Maize starch
Co%f.’lﬁmr?gg}lm?gf%gs O mg 5 The conponents are sieved and

m xed and filled into capsules of size 2. Exanple C
Ingfgd%flfts. on sol utions can have the fol | oWMpPg tablet

onposi ti on: Conmpound of formula (1) 3.0 ng
Pol yet hyl ene d ycol 400 150.0 ng Acetic Acid gq.s. ad
K‘??PF%.O Water for injection solutions ad 1.0 mM 10
Cohpoatd bfferinty @i ent is dissolved in a nmkdmge &00.0mg

Pol yet hyl en col 400 and water for inj j,on
Mfcﬁghﬁt?yl?ﬁégjﬁ&sl\és adj usted to 5.0 by Acetniig?klgi d. “IRdms
Lactisehpdiossadj usted to 1.0 nl by additi onf®9 mghe 70.0mg

' amount of water. The solution isjfs reds.0 m
Pév?ﬁr%ﬁonto vials using an appropriate overgiggg and s

Soghi@mnistargleglycalgie2004/ 013120 PCT/ EP2003/ 0078598 2157.0 mg

Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield kernels
of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution / suspension

10 of the above mentioned film coat.
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Cainms 1. Compounds of fornmula (1): R3 RO\ X\ 6 R5
R2OR/ RR4 (I) wherein 5 R and R2 are
w0 pabepenident | y unsubstituted phenyl, or phenyl PEUITERI903/607890
nono-, di- or tri-substitwX&d,- i ndependently, by
hydroxy, |ower al kyl, |ower al koxy, perfluoro-I|ower
ExahilyB, perfl uoro- Iomer al koxy, al kanoyl, cyano, nitro
or halogen; or Rl and R2 together with the carbon

108qfﬁ%s&PﬂVHPBggygﬁkﬁga%%%%g%g%@Cf fmnu&fuﬁai{ene

cordveatich® makhel3 and R4 are |ndependently hydr ogen,

hal ogen, hydroxy, |ower al kyl, |ower al koxy,
perfl uoro-I ower alkyl, al kanoyl or cyano; R5 is
Ingnedleigen, | ower al kyl, |ower alkylsul fonyl, cycEeksapgule

| oner al kyl or hydroxy- | ower alkyl; R6 is Y-R8, |aower
Comipioyind of Ewerla(Ikoxy, hydroxy-1ower alkyl, |ower 2>0mg
Lac@bdeoxy-1ower al kyl, 15 | ower al kyl am nocar bonyl 13000ne

al kyl ,_ heterocyclyl, cycloal kyl, phenyl or phenyl
hd@%ﬁ%?thaJkyl, wherein the phenyl noiety may optlonérF§
Talee nmono-, di- or tri-substituted, independently, 34mg

| ower al kyl, | ower al koxy, halogen per fl uoro-| ower
al kyl h drox [__ar, fydrogen
% 6’ved ani( I%%% and ﬁll%g %ﬂ&éags[u 51?% St her
MAth the nltrogen aton1to whi ch they are attached form
a 4-, 5-, 6- or 7-nenbered nonocyclic or a 8-, 9-,

E 10- (8r 12- menbered bicyclic, saturated or

XﬁﬁB&t rated heterocyclic ring which nay optionally
contain one or two further heteroatons independently
sellgjedtich folwetinmg camhardhSfolloaiing trnpestityt| i ¢ ring bei ng
optionally nmono-, di- or tri-substituted,

i ndependent |y, by | oner al kyl, |ower 25
Coamtperesdcdformmyle Dhydr oxy | ower al kyl, | ower 5.0 mg
Pofjeltftche &) 46d Kyl , di -1 ower alkylcarbanDyI, 150.0 mg
Acetic Acid g.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials

using an appropriate overage and sterilized.
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car banoyl, | ower al kyl carbonyl am no, oxo, dioxo,
al kanoyl, am no | ower al kyl, hydroxy, |ower al koxy,
whadoeger2o perfl uoro-1 ower al kyl, cyano, heter oBCHEP2003/007890
by phenyl or phenyl WO 2004/2153120 PCT/ EP2003/ 007890
-216 | ower, . al kyl, wherein the phenyl npoiety may
optional ly be nono-, di- oflaims-substituted,
i ndependently, by |ower alkyl, |ower alkoxy, hal ogen,
perfluoro-Iower alkyl, hydroxy, alkanoyl or cyano; R7
isLhyg5§@33n¢h§mgggﬂa(meer al kyl or cyano; 5 R8 is
phenyl, cycl oal kyl, heterocyclyl or heteroaryl; Xis a
single bond, -CH2- , -C(O- ,p,S2- or -S2NH ; Y is
-CH2- , -C(O-, -NH or -S and pharmaceutically
accept abl e salts thereof O p¥undR°according to
claim1, wherein Rl and{R2 ?re ndeﬁendently phenyl ,
10 optionally nono-, m# -e pAsubgfi t ut ed,
i ndependent |y, by hydroxy, |ower Rlkyl, |ower alkoxy,
perfluoro-lower alkyl, alkan®/, cyano or halo gn; R3
and R4 are independently hydrogen, hal ogen, h@ r oxy,
| ower al kyl, |ower al koxy, perfluoro-I|ower alkyl,
wheteltanoyl or  cyano; R5 is hydrogen or |ower alkyl; R6
I s phenyl or phenyl |ower alkyl, wherein the phenyl

L By DG gy oo
tri-puhwiituted, kegdspendrntis gainhydsexys laywsr elkybvesver alkoyy, perffunroslgwer
| anQ; : . t 2 .
a]kﬁ1 ]%“?ﬂaéﬁlo-ﬁ%ei: M?g&ﬁg%&?%ggﬁo, nfit?§ 6k Hﬁ%%égf, #)PR Yl %_tog%t_her with

ogen atom are attache orma _
thesarbpnrpeomde sthichibeoary ettached form @ 106 -tihydeerBér ¢ 2k | dibenzo-
, [ b fene S8k gted or unsaturated heterocyclic ring
[a%##%ﬁ?' feopf#%nally contain one or two further
heteroat pns i ndependent|y sel ected from 0, N and S,

s aR ceniskeR exre idependently ydiogery helogermhadraxynigmer alkyi lowsr alkoxy,

perflhibroSiohRt Ll 8RanAPot Bigeendently, by lower al kyl,
[ ower al koxycarbonyl, ‘hydroxy |ower al kyl, al kanoyl,

amno. | ower alkyl, hydrox | oner alkoxy, hal ogen,

peR 1S BofErB e Al owesllsuliRgtierwsigeliy] losier Blgy o hydroxy-
lowh L or phenyl |ower alkyl, wherein the phenyl

noi ety may optionally be nono-, di- or

trizsubs i ndependently, by |ower al kyl, |ower

; i tuted,
al %‘i%‘Rgh Vg @R e VSRR -Towex3kyl, loyiar alkgxy-lower alkyl,

lowdt Klkgﬁﬂinﬁarﬁbh?PijeRaﬂd'yﬁ* h@%ﬂfe?&ﬁnéyc%alk%fl, %pﬁ'éﬂyl or phédyPlower
%r - SO2- ; aﬂd 25,pharnaceutafa fy accgp abl’e gajts

alkylpwhergm the phenyl moiety may optionally be mono-, di- or tri-substituted,

independently, by lower alkyl, lower alkoxy, halogen, perfluoro-lower alkyl, hydroxy,

alkanoyl or cyano; or
Réis hydrogen when X is -C(O)- or -SO,-; or

R® and R® together with the nitrogen atom to which they are attached form a 4-, 5-,
6- or 7-membered monocyclic or a 8-, 9-, 10-, or 12-membered bicyclic, saturated or
unsaturated heterocyclic ring which may optionally contain one or two further
heteroatoms independently selected from O, N and S, said heterocyclic ring being
optionally mono-, di- or tri-substituted, independently, by lower alkyl, lower
alkoxycarbonyl, hydroxy lower alkyl, lower alkoxy-lower alkyl, di-lower alkylcarbamoyl,
carbamoyl, lower alkylcarbonyl amino, oxo, dioxo, alkanoyl, amino lower alkyl, hydroxy,
lower alkoxy, halogen, perfluoro-lower alkyl, cyano, heteroaryl, or by phenyl or 'phenyl
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3. Conpounds according to any of clainms 1 or 2,

wherein RL and R2 are independently unsubstituted
w@b@agpli3ier phenyl which is nono-, di- or PCT/EP2003/007890

tri-substituted, independetlby, by |ower al kyl, | ower

al koxy, perfluoro | ower al kyl, perfluoro-|ower alkoxy
lowey aligl, wheiefrothe pheal agsety ny optioBaliplormdsoadeorrdFingbstaruted,

of .cl
mct%‘%@ﬁaﬂ%a%{l? SR Fﬂ%n P Pl ol By
alkamgepeadeani | y, by hal ogen or | ower al koxy. WO
2004/013120 PCT/EP2003/007890 -217 5. . Conpounds

or of, ¢l a 4 wherein Rl and R2
gePﬁga ﬁMHéﬁglg % %ﬁtb which they are
attached forma 10 11 dlhydro 2,5 -[5H] di benzo-

[ aRbisphehyiheploeligl, hetefatydyl @ heGuopwhinds accordl ng to
any of clainms 1 to 5 wherein R3 and R4 are

|y h d
Ingdgun tbo}{d M@ﬁgﬂe C(@ﬁ ot 9% o236 %¢H6 vvherel n

accordrng fo any gf clains 1

R3 and R4 are h 0 . Corrpounds according to any
ona$-a(EHB—1—tC(60— w%ﬁ{elm FOzrid R6 together with the
nitrogen atomto which they are attached forma 4-,

oS- or a 8-, 9-, 10- or
> an@phfimate tglt’cgggf& o aDREK hEof,

saturated or unsaturated
het erocyclic ring whi ch 1o nmay optlonally contain one

or 2t WgokiiouRes adastcﬁﬁ i @itk i,Mirpandéand R’ spliadegadénthnphenyl,

ol S0ty B LRI, B R AR v
alllo rmidfyllowér@tﬂqﬂ aii‘tahao)dyc:)alnbctnmjnJa],ogtetg,;d%3 erg R* @mlndependenﬂ}’
ower
R
cyanpR’ Bllydreggh or koven elklyb is phenkhar, phepHAGNSE erem ‘the phenyl
(ﬁet?%%ﬂaré}ﬁnlnm mBﬁB-f HHererLégtW@tﬁtﬁgéﬁkﬁide é‘ﬂ@ﬁg by lower alkyl,
lowralisnc, TAKEBRFNRIBEy gy PHBEFOALERSH B TILR. 224 B
to%?srther%th & Bt ddet taesin to RHlbeheleart htachey fdn(mvelS - on[7 -membered
g}tg;grkag( Tof! %al 9 ns@geréhcusoart@%lte%\é% o gﬂgg%%c} geteroc%fcélc ring
wtﬁctymair optianaly cdnttam 8qe wméunhaﬂmmamwn@menéﬁn selgcted from
t {
pl pe a,zgaf)cglf&erﬁ{:ﬂﬂktlﬁfg\ggfn%%PgE?%ﬂlﬁﬁg?@ HACHeH-@b&ituted,
ingpgadetlynbytlosiee iy lovisy FPRYEIbQH, ilbf%t%ﬁ!ﬂ‘t'%]@l alkanoyl, amino
loRéERBMMydtoss, Bwke Mﬁb&;ahm@gax ipefilbr 8 0bwenydlkyl, cyano, heteroaryl, or by

phenyl or phenyl lower alkyl, wherein the phenyl moiety may optionally be mono-, di- or
tri-substituted, independently, by lower alkyl, lower alkoxy, halogen, perfluoro-lower
alkyl, hydroxy, alkanoyl or cyano; R is hydrogen; X is ~CH,— , —C(O)- or —8O,—; and
pharmaceutically acceptable salts thereof.

3. Compounds according to any of claims 1 or 2, wherein R! and R? are
independently unsubstituted phenyl or phenyl which is mono-, di- or tri-substituted,
independently, by lower alkyl, lower alkoxy, perfluoro-lower alkyl, perfluoro-lower alkoxy,
cyano, nitro or halogen.

4. Compounds according to any of claims 1 to 3, wherein R' and R are
independently phenyl which is mono- or di-substituted, independently, by halogen or by
lower alkoxy.
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1,2,3,6-tetrahydro-pyridinyl, [ 1,4] -diazepanyl,
1, 4-di oxa-8-aza-spiro [4.5] dec-8-yl, 2,3,5,6-

WO edon@isgelr o- [ 1, 2' ] bi pyrazi nyl -4yl and PCT/EP2003/007890
3- hydr oxy- 8-aza- bicyclo [3.2217% ] oct-8-yl, optionally
nmono-, di- or tri-substituted, |ndependentI¥ | ower

al byl Cohmmndaédcoxkngtdamy;df claithy itk yHeoeie K anli together with
Vﬁoﬁkﬁqxﬁ%%%ggle]kaé{a]’ch%fr%)hﬁ%b P 'ﬁ{hﬁ%%m[ﬁsk{ dibenzo-

am no, ' 0xo, dIOX
[aéhkdnh%ﬂwmhydduayl Iomer alkoxy, hal ogen, perfluoro-
| oner al kyl, heteroaryl or by phenyl or phenyl | ower

al kyl co gﬁb%ﬁa@a&hﬁdlﬁ ey df‘?:la‘ithyl t6y, wieptih®iahd R’ bee
nono- , or tri |ndependently, by | ower

indgprydently brdrogan by Q&OXYQ’ffhag’éé‘?r or perfl uoro-| ower

al kyl . 10. Conpounds according to any of cl a| ns to
9, 7wh@@ipouRds andrdibg toget dfetaims 1 ko 6,3¢hdrkis Rianddjere hydrogen.
atomto which they are attached are piperidinyl,

morgph quln?podundg a C%P&Bg 0y ﬁ{x}gof c@eﬁmQX 5(5 ol el BYIR® and R® to%ether with

optT ona i ndependent |
théwidrogry atom toywhich Kisyare atia@hemmarim% o B f TP 4 migpocyclic
or qu Cé ai(f"%r ]lzlrﬁerﬁbefé@ i%]gc%tlﬂ: ﬁﬁufaﬁeldhﬂﬁj?%ﬁfhted I@é’b@lfocychc ring which
wer al kyl'su cl oa 0

R RINISRgLT SR AIRPE TR BRI BetPERSBRE PO eDEom O N
and®] &id Beterc@y’ém&m%dfe eSS (ﬂiaﬂgnioﬁoa iy~ cn‘ftrleélﬂvsutmtdd, tralependently,
oar el oo R W hys: A8t KRG fower i, i
loatakydeurbeanmopt] caktoaneoyl, laWklyzﬂkylmb@ryb@l}amq; |oxo, n@gh, g@apno lower
ﬂ]ﬁ@q@%ﬂm&r 10%951%é!>;glﬁ }ﬁ]?)g rg g'éﬁﬁuﬁ(r)w& 'aﬂkgf ReafhBBMtoaryl, or by
henvl-cgwbswlg@wmlkvﬂ rehesein dshepy! BoletgRaY ortieaAlly be gigwo- di- or

T sﬁfﬁ’féﬁ uﬂﬁbgﬁﬁ'ﬂﬂy 16Weod1iRyl) 1ower alladxigy halogend pexfiyioro-lower
% ? . Conpounds according to any of
0@% anoy, °hﬂ@P81n R7 is hydrogen. 14. Conpounds

accordlng to any of claims 1 to 12, wherein R7 is;

cyamo, Cérapogels aocordingveanp bf«;liums:ﬂﬁo SQUhpngt sand R° together with

accordl n | I Rl iSlidos idinvl
‘thhSl 901'}1 % %ﬂ}/ch%ee}%rg Iany?hl:gt;a& ap}éera ﬁ ogp i p1per1 nyl,

pany
@aucbnde} nge,mrrgh 1n(yf thipaiogRholinppazepanyhleh-oiHetialygro- 1soqu1nol1nyl

1, 2 traﬂfdro-%?%dmyl 114 MWS 428i6R4-8L428-shBo 94351 ded-8-yl, 2,3,5,6-

a2 BTGB PAART < 158 gh pRomaly
mbh8MNdi- teirsabgtituted, independently, by lower alkyl, lower alkoxycarbonyl
hydroxy lower alkyl, lower alkoxy-lower alkyl, di-lower alkylcarbamoyl, carbamoyl, lower
alkylcarbonyl amino, oxo, dioxo, alkanoyl, hydroxyl, lower alkoxy, halogen, perfluoro-
lower alkyl, heteroaryl, or by phenyl or phenyl lower alkyl, wherein the phenyl moiety may
optionally be mono-, di- or tri-substituted, independently, by lower alkyl, lower alkoxy,
halogen, or perfluoro-lower alkyl.

10. Compounds according to any of claims 1 to 9, wherein R® and R® together with
the nitrogen atom to which they are attached are piperidinyl, morpholino, thiomorpholino
or pyrrolidinyl, optionally mono- or di-substituted, independently, by hydroxy or by
halogen.

11. Compounds according to any of claims 1 to 7, wherein R’ is hydrogen, lower

alkyl, lower alkylsulfonyl, cycloalkyl lower alkyl or hydroxy-lower alkyl.
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consi sting of. 15 1-(2, 2- D phenyl -benzo [ 1, 3]

di oxol e-5-sul fonyl) - pi peri di ne,
wazq(uoghbor o- phenyl ) - 4- (2, 2- di phenyl - benzo [ 1PGI/EP2003/007890

di oxol e-5-sul fonyl) - pi per azi 28, -

1- (2, 3- D net hyl - phenyl ) - 4- (2, 2-di phenyl - benzo [ 1,3]

di QX.OCGer)o&uﬂﬁ anytding toparyafictagms 1 to 7, wherein R®is Y-R®, lower alkyl,

gl PSRBT e S AR AR IRy lower
allfyl, hetdocyclyl, cycloalkyl phenyl or phenyl lower alkyl, Wherem the phenyl moiety
ma%' %BEQB%&%B n)ﬂ )or/{n(sﬂb&it]u&aomaeﬁéﬂdehﬂp )ibp 6w AN, 18Rer

-benzo

alkgipbelogers P§Hﬂ‘¥Q§ﬁ§19)V€r4 HH@FW@%W Py €¥PBer azi ne,
4- (2, 2-D phenyl -benzo [ 1, 3]

di @30lCenpotmlds @cft)bhim?w ﬂ{yaiﬂclherns 110 (2, whekin e nyhydbegeno
[ 1, 3] dioxole sul fonyl) - 4- phenyl - pi per azi ne,

g% ﬁ8@§&a¥% 1n% ;c/(£ arlngy ??f]&larl]néls 1 to 12, wherein R’ is cyano, halogen or
lovter(ai’ky? Di phenyl - benzo [ 1, 3] ’
di oxol e-5-sul fonyl) - 4- ( 3- net hoxy- phenyl ) - plpera2|ne

25 93~ ﬁ%ﬂ‘gpognﬂg 5&‘)6&'&19%%81){ ofkladhs 1 to 14, wherein R? is morpholino,
dIOXO e- ronyl) met hoxy- phenyl) pi per azi ne,

piperjdin QWEB%XH - benzo [ 1, 3]
di oxol e- 5- sul fonyl ) - 4- ( 2- net hoxy- phenyl ) - pi per azi ne,
WD 130 @bhibohde a RGTAREP20O A3/ ARTAH6 1 to 23 IwHerein X is ~C(O)- or =50,
(2, 2- D phenyl -benzo [ 1, 3] _ _
d' ‘1 O'E%Bllpqiﬁ%'ds 200px %k&i'n { ;TP‘% DL RAE Y] WhdkiReF RZERS- or -NH-.
dloxole 5- sulfonyl 4 (2-fluoro- phen¥ -plﬁera2|ne
2, A8DiGemennunds eecopding 10 any offlaises |Ldo 37 ssgleptshitroma Bhegroup
coBB diyl -amde, 1-Benzo [ 1, 3]
di oxol - 5-yl -4-(2, 2-di phenyl -benzo [ 1, 3]

di ox@l 29D5p1'§elfh|yf BéNo] T, pldﬂﬁio@ezs@ﬁl,fony&) pipBeiding| -
1-(2,2 dlphenyl benzo [ 1,3]

di OX&]-(Q,hlorg lf) fer?y}/ (2%I glp{'leny ¢hzo| %3& c%bxole 5p rb?f%%yl) e zme,

dloxole 5-sul fonyl)-1, 2, 3, 4-t et rahydr o-i soqui nol i ne,

2, 21'—@,@Mxﬁﬁﬂryb@hml)}&l&a-diphién}'kbkmoﬁléldiénﬂé-é—saﬁbmyl)—piperazine,
benzyl - net hyl -am de, 2, 2- Di phenyl -benzo [ 1, 3]

d ?];@;81 él fpné‘lgl%p Lg-i(%j 2-%‘%}%}%%’%%[1 3]dioxole-5-sulfonyl)-piperazine,

dloxole 5- sulfonyl) 4- et hyl - 1, 4] di azepane, 10
1- (B(ﬁ}lD@p]mexﬁl—bemzfol[ua}dwmﬂd}y%ulf«ym)rlhﬂf(zlzﬂqqrg) pbs(lﬁ)-glmyme,
henyl - benzo 1, 3] dioxole-5- sulfonyl) - [ 1,4]

g: gf(@ﬁofﬁgp <'Zniyfonl crﬂgg?ﬁéogﬁ Fifol}}gjﬂl -(3-chloro-phenyl)-piperazine,

22D|pheg/l-benzo 1, 3] dIOXO|e5SU|f0nIC acid [2-
( 4-#E:Lhdiy quYé'bymZ)o-[b,ﬁ}@w}}ole—Sﬁmf@gyl)-morphohne,

1-(2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-phenyl-piperazine,
1-(2,2-Diphenyl-benzo[1,3] dioxole-5-sulfonyl)-pyrrolidine,
1-(2,2-Diphenyl-benzo|1,3]dioxole-5-sulfonyl)-4-(3-methoxy-phenyl)-piperazine,
1-(2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-(4-methoxy-phenyl)-piperazine,

1-(2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-(2-methoxy-phenyl)-piperazine,
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15 1-(2, 2- D phenyl -benzo [ 1, 3]
di oxol e-5-sul fonyl ) - 4- net hyl - pi per azi ne,

wa2¢2/0231 phenyl - benzo [ 1, 3] PCT/EP2003/007890
di oxol e-5-sul fonyl ) -4- (4-fl 42k~ phenyl )-1, 2, 3, 6-
tetrahydro- pyri di ne,
4- (42 £2RDiphenpHemygd )1,3] dicoR- Hiyfren)4-Gahlorg-pherg])-piperazine,
dloxole 5-sul fonyl)-1, 2 3,6- tetrahydro-pyridine, 20

o S DR RSt o 6 G QgD leeresne
pyrl di ne, racemc 1-
[ 2227Dighleoylebepre iy Ilioxoleds- midfamisacipplanpfhyl Berd® [ 1, 3]

di oxol e- 5- sulfonyl] - pi peridine, racemc 1-

[ 21 (ﬁﬁ go:f ]509(]3? P - y %]Z(réllghkﬁ’;@fb‘%nM@ @%%Bx&l@-@zs%lﬁ)nﬁl )-Blperazine,

I peri di ne 2004/ 013120
PCT/EP2003/007890 - 220 .rac
[ 24Bengpik b(»2shiphepy)-benzo!1; élldwm!feﬁfelf?wi) giperidine,
di oxol e-5-sul fonyl] - piperidine, racemc 1-

[ 223X DRy pB&ms[]) 3 JRidxbirnbie)Phenw detraBf#e-ifoqhirdline,

d| oxol e-5- sul fonyl] -piperidine, 5 racemc

ul %@n fH Ce|;l| gr o p eﬂélgxi)ﬁ-g sul?or}{lc éc?ff Be OinlmB dll%Xmollle oS
[2, 2-Bis- (4 chI oro phenyl)-benzo [ 1, 3]

di meg;}&nwbé&aw 3])d1<ﬁdo[t65-lsﬁlfdtﬁc adidbemdylaniide,
| uor o- phenyl ) - 2- phenyl - benzo [ 1, 3]

([1“20)(( Bﬁ/a?ﬁ'y Bﬂéﬂh §Wﬁ%g_§&?wpifg 'HP‘;I,Q,[]:}_LL diazepane,

di oxol e-5-sul fonyl] 1o piperidine, racemc 1- .
[ 2-1¢&~Chlops-B~ @ffﬁl@yélhetﬁybpﬁrﬁinﬂz—-jdﬂz(dﬁ[ _diph&jyl-benzo[1,3]dioxole-5-

Su&qgg) %1 éfdtl sul fonyl ] -4-(4- fluoro-phenyl)

My dr o- pyri di ne, racenmic
1-[2-(4- Chloro phenyl ) -2-(4-fl uoro-phenyl) - benzo[l 3]d
i 0%01-Bifherslsbémmnyl,}] dipiopebisdiforss adi8 phemdamisle,
1-[2-(2, 4-Di chl oro- phenyl ) - 2- (4- fluoro phenyl ) -benzo[ 1

’ 3]295-8%81'1&&?-5@%%' { gf]cw):lole- BIsRESAH LA -(4-methoxy-phenyl)-ethyl]-

amide,
1-(2,2-Diphenyl-benzo[1,3]dioxole-5-sulfonyl)-4-methyl-piperazine,

1-(2,2-Diphenyl-benzo|1,3]dioxole-5-sulfonyl) -4-(4-fluoro-phenyl)-1,2,3,6-
tetrahydro-pyridine,

4-(4-Chloro-phenyl)-1-(2,2-diphenyl-benzo[1,3] dioxole-5-sulfonyl)-1,2,3,6-
tetrahydro-pyridine,

1-(2,2-Diphenyl-benzo[ 1,3]dioxole-5-sulfonyl)-4-phenyl-1 ,2,3,6-tetrahydro-
pyridine,

racemic 1-[2-(2-Chloro-phenyl)-2-(4-methoxy-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine,

racemic 1-[2-(2-Chloro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine,
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1- [2,2-Bis- (4-fluoro-phenyl)-benzo [ 1, 3]

di oxol e-5-sul fonyl] -piperidine, racemc 1-
W 2004/813300 or o- phenyl ) - 2- (4-f | uor o- phenyl ) - benzeCT/ER2083/007890

di oxol e-5- sulfonyl] -piperid22he, 20 racemc 1-

[ 2- (4- Chl or o- phenyl ) - 2- (2- chl or o- phenyl ) - benzou!l 1, 3]

di axense 5-[ 252 Clloyd-bhenyl) 2 pi olyhdenzad ¢ Sidioxole-5-sulfonyl ] -

Cﬁ Di phenyl - benzo[ 1, 3] di oxol - 5-yl) - (3-hydroxy- pyrrol

PRHIS yi Y-~ net hanone, 4- (2, 2- Di phenyl - benzo [ 1, 3]

di oxol e-5-carbonyl) - pi per azi ne-1| - car bal dehyde, 25

( 2,r2eebhip heBy(4-Olelozm pherty})33-(4- methoxy—phenyl)-benzo[l 3]dioxole-5-

1) - (4-hydroxynet hyl - pi peridin-1-yl)-
“ﬁ%’i"ﬁgﬁgﬁéﬁ‘ 2004/ 013120 PCT/ EP2003/ 007890 - 221
(1, 4- D oxa-8-aza-spiro [4.5]

d ecra&nyll: J-[e2(42Chliopiehstiyl b2 pziolyl-bens][ 1 3 digwple 5-sulfonyl]-
anone, (2, 2-Diphenyl-benzo [ 1, 3]
Pl%ﬂ%) {Or- 5- yl ) - nor phol i n- 4- yI nmet hanone,
(2, 2- D phenyl -benzo [ 1,
di dx[R,2-Bisy(4-clflararphényl)- hmp@[rlaﬁdwmleyﬂ -Julfesyhapiperédineg,
(2, 2-Di phenyl -benzo [ 1, 3]

di ?é@éém 17[|ﬁlg$C€1uB gﬁé};?%lz?h&ﬁﬂ Behib[13YdibxNBISORIMBARA] -piperidine,

dloxole 5- carbonyl) plper|d|n 4- 0
( 2, racehigAelRy(4-MeHwzy{phenyd)- -phenyl-benzo[l 3]dioxole-5- sulfonyl]

5-yl)-(4-hydroxy-piperidin-1-yl)-nmethanone,
Plgéz’?‘%ﬁ%) phenyl - benzo [ 1, 3]

di oxol - 5-yl rrolidin-1-vyl t hano racem
1- (Igcegmglg )i p{%h}g@@@ger[yl)lz%rtolyl benzo[1 3]d1oxole 5 sulfonyl] -4-(4-

ﬂlﬁirﬁ?ﬂeﬁyl 192%5,@95%9;:&6 sﬁﬁdlﬁéne 3-carboxylic to acid

(5- Ch 2- et h vl
(zazermcéﬁtf;ﬁ Chlve gital) S fskophesny rarabialdigtle-5-
su(fgn%1191 Riyd,- benzo [ 1, 3]

| oon -yl)-(4-mtolyl-piperazin- |-yl)-methanone,
Di phe

ben
d| or)(‘-@q:mg 1yﬁr]2¥(2p é&@qonp]l‘an)-zﬁgﬁ -fluprorhenyh)-benzol [1,3]dioxole-5-

Suﬂfgnﬁpgl -benzo[ 1, 3] di oxol -5-yl)-(4-o0-tolyl-pipera
zin rret hanone, racemc 1-(2,2-D phenyl benzo |

et h A2 %3{% kéf ﬂgogoa][) enyY)l lgengo[qeg Id{jolxglee:§ onyﬂxg lpler(}dmg,CI d

racemic 1-[2-(3-Chloro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-piperidine,

racemic 1-[2- (4-Chloro-phenyl)-2-(2—chlor03phenyl) -benzo[1,3]dioxole-5-
sulfonyl]-piperidine,

racemic (2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-(3-hydroxy-pyrrolidin-1-yl)-

methanone,
4-(2,2-Diphenyl-benzo[1,3]dioxole-5-carbonyl)-piperazine-1-carbaldehyde,

(2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-(4-hydroxymethyl-piperidin-1-yl)-

methanone,
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[4-(2,3-Dichloro- phenyl) pi per azi n- 1 y ]
-(2, 2-di phenyl -benzo [ 1, 3] dioxol-5-yl)- nethanone,

WQ@0004/013120 PCT/EP2003/007890

[4-(4-Chloro-3-trifluoromet h§2kphenyl) - pi perazi n-1-yl]
- (2, 2-di phenyl - benzo [ 1,3] dioxol-5-yl)-nethanone,
r a¢BAliok2-82azBispire [iyd] dexeﬁ-zy(b) (2, Zl;dgjhenyl-benzo[l 3]dioxol-5-y1)-

m ﬁll oxol - 5-yl ) - (3-hydroxynet hyl - pi peridin-1-yl)-

Zffone, (2, 2- Di phenyl -benzo [ 1, 3]
di oxol -5-yl)-(2, 3,5, 6-tetrahydro- h
1, 22,2 4Dipheagibtento[d,3)dipxol2H yhentmhols;4-yl-methanone,
(2, 2- Di phenyl -benzo [ 1, 3]

O e R A

(4-Fl uoro-2, 2-Bi phenyl - benzo | 3]
di @x,am@hynyl t(emmfét%«japx@rw})a@rlﬁon’royﬂ)plpﬁé%lﬁalnﬁlﬁénethanone,
(4 Fl uor o- 2, 2-di phenyl -benzo [ 1, 3]
O 5ol Py e %%fg#z z“@*‘*&zf’fﬁf’eﬂdm whone,
dIOX0| 5-yl er d|n I-nethanon
(4, (z,zapmhﬁn%lobezxggucﬁ élnéﬂlyﬁ yﬁeﬁf%zla[dszom aﬁpsseéﬂn 5y rpethppene.
ridi n-1-yl - met hanone,
(4 Z2%§Jﬂeﬁ§/1°be%zg d.’l 8lorol b-yDep&eolidid~134l-methanone,
di oxol - 5- nor phol’i n- 4-yI'- net hanone,
(4, 7-Di chl oro-2, thhen

di d‘%@lmlsly@) ng}}ﬁg ‘lgﬁnzg%/]p@gg%%%_—%-_c ibfllyl}[-.&l;ﬁgﬁlgﬁé?—carboxylic

acldle tﬁﬁgggér4 chl oro-2, 2- di phenyl -benzo [ 1, 3]

di 0x0l-5-yl ) - (4- met hyl - pi perazin-1-yl)- 10 net hanone,
drdgggn%h]yrg glrﬁgr pﬁpherg%hgﬁpyﬁlg@ ﬂ-é/ﬂ[—(zjz-gﬂphenyl—benzo[1,3]dioxol—

5{,1 7 -RtRARorfk, chl or o- 2, 2- di phenyl - benzo [ 1, 3]

di oxol - 5- yI) nor phol i n-4-yl - net hanone,

((j ,7 C{%idlr)&ﬁ%)/qnyl:g&?rﬁg E]?ﬁ Bi/g)_XfP-g Tyi)[:rg{-ﬁlépgﬁglperﬁn- 1-yl)-methanone,

(2, 2- Di phenyl -benzo [ 1, 3] dioxol-5-yl)-

[ 4-(C4-Dliplomgt-béeoyl,)] |dBys6l-8i ) diperidid- 1yl methanoné, -y |
-mst hanone, 1-(2, 2-Di phenyl-benzo [ 1, 3]

t et é%?&%n&?h%ﬁ%’é‘]d 0X0i |5u}gj’ P1- BE}%RIY lp}pe}azgn 3 y@-methanone,

racemic 1-(2,2-Diphenyl-benzo[1,3]dioxole-5-carbonyl)-piperidine-2-carboxylic

acid ethyl ester,

[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-(2,2-diphenyl-benzo[1,3] dioxol-5-yl)-

methanone,

[4-(4-Chloro-3-trifluoromethyl-phenyl)-piperazin-1-yl]-(2,2-diphenyl-

benzo([1,3]dioxol-5-y1)-methanone,

racemic (2,2-Diphenyl-benzo[1,3] dioxol-5-yl)-(3-hydroxymethyl-piperidin-1-yl)-

methanone,

(2,2-Dipheny1—benzo[1,3]dioxol—S-yl)-(2,3,5,6-tetrahydro-[1,2']bipyraziny1~4—yl)-

methanone,

(2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-(4-pyridin-2-yl-piperazin-1-yl)-methanone,



and pharmaceutically acceptable salts thereof. 20 19.
Conpounds according to any of clains 1 to 17, selected
WO e@a01d1eo group consisting of. N (2, 2- D phengdFBR29aD007890
[ 1,3 ] dioxol-5-yl)-benzenexdfonam de, N, Nbis

(nethylsulfonyl)

- 2,(2-Fitiqrbe diphedylbenzeldi3ddiokelss-5i)i (demethi- pipbiagin-1-yl)-

sul fonyl) -2,2
Ingﬁ?ﬁ%@nyl 1, 3- benzodi oxol - 5- ani ne, 25
cIohexanecarboxyllc acid

( 2 (2-Riliqrbexsdipheny dfehz @l ) diosdl-5y) thorphiolie;4-yiBnethanone,
2004/ 013120 PCT/ EP2003/ 007890 - 223 But ane- | -sul fonic

0 i byl oS 0y,

Nbrphollne 4- carboxyllc acid
5 (2/(27dbishleny42,2edipheiyl-behati b:2 bdiosolyA-yl) gipegiglin- 1-yl-methanone,
Plperldlne | -sul fonic acid

627%&%@%{ b &Eﬁ&lﬁ%b%ll%é?é?&ib}?o‘lyﬂ—}b @H&r‘gﬁolié—&yl-methanone,

d
(2 grd IRgnyl benzo[ 1, 3]d|oxol yl)-am de . .
[ 2(¢A-Dishinro-2@hdiphenylbepzn 11ﬁl@p@lzﬁ-vﬂét(ﬁé&%ﬁhﬂrwﬁ%aambleﬁl)'

m IEAPJE 3] dioxol-5-yl] - norpholin-4-yl-methanone, 4-
ﬁg Chl or o- phenyl ) - 2- (2 fl uor o- 4- net hoxy- phenyl ) - ben
y40) 1, 3] dioxol e-5- sulfonyl ] nor phol i

[2 ((@rm@%womréﬂyqllphglylfosnw L3 lliprairiyy! §1 ?45%&14 -piperazin-1-y1)-
10 In%%é%iﬂJ0X0| 5-yl] -norpholin-4-yl- nethanone, 4-
Met hoxy- phenyl) -2- (3-nitro-phenyl)-benzo [
1,

I IOt TR IR S A—

[ 1,3] dioxol-2-yl] - 15 benzonitrile, 4-
[ 2- b%&%{dﬁ@)&m&@@w@h&;ﬁmﬁm@ Iqazsml -5yl foesrphplibeango

[ 1 3] di oxol - benzoni tri
mF@a{l@eFl uor o- 4 mst hoxy phenyl ) -2-(4-fl uoro-phenyl)-ben
zo [ 1,3] dioxol-5-yl] - norpholin-4-yl-methanone, 20

4-[@- I(I?dx%bc%szodlﬁhéIﬁrlJB@ﬂ% [ DB RIYII-52y1§ 4ipdridit-0-ymeakdgors,

enzo[ 1, 3] di oxol e- 5-
15 (2,2-Diphenyl-benzo[1,3]dioxol-5-y1)-[4-(4-fluoro-phenyl) -3,6-dihydro-2H-
pyridin-1-yl]-methanone,

1-(2,2-Diphenyl-benzo[1,3]dioxol-5-ylmethyl)-4- (4-fluoro-phenyl)-1,2,3,6-
tetrahydro-pyridine,

and pharmaceutically acceptable salts thereof.

20 19. Compounds according to any of claims 1 to 17, selected from the group

consisting of:

N-(2,2-Diphenyl-benzo[1,3]dioxol-53-yl)-benzenesulfonamide,
N,N-bis(methylsulfonyl)-2,2-diphenyl-1,3-benzodioxol-5-amine,
N,N-bis(butylsulfonyl)-2,2-diphenyl-1,3-benzodioxol-5-amine,

25 Cyclohexanecarboxylic acid (2,2-diphenyl-benzo[1,3]dioxol-5-yl)-amide,
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sul fonyl] -norpholine, (6-Fluoro-2,2-diphenyl-benzo |
1, 3] dioxol-5-yl) -piperidin- |-yl-nmethanone,

W 2604/213920i chl or o- phenyl ) PCT/EP2003/007890
-6-fluoro-2-(4-fluoro-phenyt¥2benzo [ 1, 3]
di oxol -5-yl] - eridin-1-yl-methanone
[ 6-Beitansr bs@iqnic mug &,bdmimy{be@obhé]@wmbéﬁ%bﬁ@@} di oxo

| -5-yl]-piperidin-I-yl- nmethanone, WO 2004/013120

P -
%—%%g%%%%gﬁz%lﬁf&éx?l rg)ué[yr(aﬁndr?ét hoxy phenyl) b
enzo 3] dioxol -5-yl &3 piperidin-1- gﬁ hanone,
(G,I\;tp@bphng-/;zaﬂq §,q1d %—fl@ enyl- bqnzo leXO 5-yl)-amide,

di oxol - 5-yl ) - nor phol i n-4-yl - nethanone

[ 6-phiQtiQe- ¥ ~slutorhik H&HQZEtkﬁﬁMér}yl%eﬂﬂﬂ!ﬂ,‘E]dl&&ﬂ@yl h-atnidd,

di oxol - 5-yl] -rmrp0|n- 4-yl - nmet hanone,

[ 2- (2-Chl or o- phenyl) or.o y
-0 Hperdape dicaRonviR 439 %ﬁmé Ayl ioge haDtide.
(6- Fl uoro- 2, 2-di phenyl -benzo [ 1, 3] dioxol-5-yl)-
[ 4 Mz;fctmef yﬁ_ 12-ﬂh@ﬁf—d&hé&bxy—ﬁh&nyl)%nhanfmGJOX&:DS-yl]
uor%' il Iuoro phenyl) -2-phenyl-benzo [ 1, 3]
In@ﬁ ? Asylgppthpmones | yor o-  phenyl ) - pi perazin-1-yl ]
-nethanone [ 2- (2-Chl or o- phenyl ) -6-fl uoro- 2-
b@@ﬁo@&%&hﬁl)—quzﬂhdroll ﬁieﬂdﬂx@@ﬂen}'ﬂ) Yehzo] [ 81dioxole-5-
uoro gkenyl) -pi perazin- | -yl] -nethanone, [2-
2 phenyl )
-6 fluoro 2- (4- met hoxy- phenyl ) -benzo [ 1, 3]
di dzol4-MetHo }rT ph&r’{%rlplzﬂeifmdbliphkny]l)-Héﬁtd{aﬁﬂlhexol -5-yl]-morpholin-4-yl-
&ﬁééz 4- Di chl or o- phenyl ) -6-fl uoro- 2- (4- met hoxy- phenyl)
mn °[ 1, 3] dioxol-5-yl] - norpholin-4-yl-nethanone,
[2-(2,4-D chloro-phenyl)-6-fluoro-2-(4-nethoxy-pheny|)
- benfn (4-MetRdxydplexngl)-25(3¢hitro- phenyl)—benzo[l,S]dioxole-S-sulfonyl]-
4-(4-fluoro-phenyl)-piperazin- |-yl] -nethanone, 20
%ﬂ’ gn& Di chl or o- phenyl ) - 6-fl uor o- 2- (4-f 1 uor o- phenyl ) -
benzo[l 3] di oxol -5-yl]- norpholin-4-yl-nmet hanone,
4-2-(4-Methoxy-phenyl)-5-(morpholine-4-carbonyl)-benzo([ 1, 3]d10xol 2-y1]-

benzonitrile,

4-[2-(4-Methoxy-phenyl)-5-(morpholine-4-sulfonyl)-benzo[1,3] dioxol-2-y1] -

benzonitrile,

" [2-(2-Fluoro-4-methoxy-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -

morpholin-4-yl-methanone,

4-[2-(2-Fluoro-4-methoxy-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
sulfonyl]-morpholine,

(6-Fluoro-2,2-diphenyl-benzo[1,3]dioxol-5-yl)-piperidin-1-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -

piperidin-1-yl-methanone,

[6-Fluoro-2-(4-fluoro-phenyl)-2-phenyl-benzo[1,3] dioxol-5-yl] -piperidin-1-yl-

methanone,
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(6- Met hyl -2, 2-di phenyl -benzo [ 1, 3]
di oxol - 5-yl) - pi peri di n-1-yl - net hanone,
W BooFlowae®- 2, 2- bi s- (4-fl uoro- phenyl )-benzo [ 1PGI/EP2003/007890

di oxol - 5- yI] - nmor phol i n- 4- yl--22det hanone, 25

(6- Brono- 2, 2-di phenyl - benzo[ 1, 3] di oxol -5-yl) - f eridin

-1- [}Zl-(.zn@h]h»mhenyl) ¢-fuoro-2-(4- methoxy—phenyl)-benzo 3]D ioxol-5-yl]-
1-1C phenyl ) - 6-fl uoro-2-(4-fl uoro-phenyl) -

%&1&1?1 ]?qun%ﬂ gl[)gi’ol 5-yl] - norpholin-4-yl-nmethanone,

WO 2004/ 013120 PCT/ EP2003/ 007890 -

[ 2- (E2Flnoni-2RAtdiphenyhbagao) 151¢¢mﬁoﬂ)zrqmpholérv?4cidm@h@qgne,

benzo [ 1, 3] dioxol-5-yl] - norpholin-4-yl-methanone,
2- A-vy]-
[ gézlg}?lgf)?éﬁjﬂh Cffd?)]r@ ReBY }1?‘1 22p1{eﬁy1f-l§éﬁ9§ [?re? Hg)%ging ‘yﬂeﬁ%ﬁpl{ohn 4-yl

m{e@mpgne; Di chl or o- phenyl) 2-(4-1l uoro phenyl) - benzo [
1, 3] dioxol-5-yl] -piperidin-I- yl-nethanone,

(6- @#ﬁ@ﬁl’o?o-%hghﬁﬁ@fﬂﬂorg-@jfél thbxjphenyl)-benzo[1,3]dioxol-5-yl]-

di oxo Y -plperl di n- 1-yl - met hanone,
megpiehingt-sl-methagioppeny| - benzo [ 1, 3]
di oxol - 5-yl ) - nor phol i n-4-yl - met hanone,

2- (@-Fubleh bochgha{wwh) {@35&@%1@ =) M(ﬁlﬂa@f@paamybi)pefazm-L
enzo [ 1, 3] dioxol o carboxylic aci

yiEmrgihaneseny | - ani de
2-(2,4-Dichl oro-phenyl)-6-fl uoro-2-(4-fluoro-phenyl)-b
enZﬁS -Fludr3b- (dlﬂﬁ@i’b%h5nyl§l@£;ﬂﬁiﬁ}’ll-lbéhz@ql33]d10x01 5-yl]-[4-(4-fluoro-

PT?WDZPlR@IBF@H"BﬁdnEFg%"}FFe) 6-fl uoro-2- (4-fl uoro- phenyl ) -
benzo [ 1,3] dioxol-5-yl] -(2- nethyl-pyrrolidin-

- y| 2-(ArEhivas Phenyl ﬂuoro 2-(4- methoxy -phenyl)-benzo[1,3]dioxol-5-y1]-[4-
4D|clc;rog1 % )- 65 fluoro-2-(4-fluoro-phenyl)-b
(%ﬂa%rorpffnz “RIPEREPLBU TREPBRABR i ¢ aci d
azepan- 1-yl am de, Azetidin- | -yl- [ 2-

(2 to- d&&ﬂmaﬁompheﬂyl) 6%5{04@1(@T&m@énﬁham)eb@henyammol -5-yl]-

ﬁ } bﬁSIOXOI - met hanone, Azepan- |-yl -
P’[PZr1 o 1 4Gt RNORE: phenyl ) -6-fl uor o- 2-
(4-fluoro-phenyl) - 20 benzo [ 1,3] dioxol-5-yl]

- nEU?@Z’}«Q-IE&chloro-phenyl) 6-fluoro-2-(4- methoxy—phenyl)-benzo[l 3]dioxol-5-yl]-
0- phenyl ) -6-fl uoro-2-(4-fluoro-phenyl)-b
o Er e GiB e, .

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-methoxy-phenyl)-benzo[1,3]dioxol-5-yl] -
[4-(4-fluoro-phenyl)-piperazin-1-yl]-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-y1]-

morpholin-4-yl-methanone,
(6-Methyl-2,2-diphenyl-benzo[ 1,3]dioxol-5-yl)-piperidin-1-yl-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,
(6-Bromo-2,2-diphenyl-benzo[ 1,3]dioxol-5-yl)-piperidin-1-yl-methanone,

(+)-[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -

morpholin-4-yl-methanone,
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carboxylic acid
(2, 2-di net hyl -1 - net hyl car banoyl - pr opyl ) - am de,
W@ 26042133200 chl or o- phenyl ) - 6-fl uor o- 2- (4- f | uor ocP@ITEP3003/007890
benzo [ 1,3] dioxol-5-yl] -{25-
nmet hoxynet hyl - pyrrolidin-1-yl) -nmethanone

[ 2442242 Dirdbiro- gha:ay@%)ﬂﬁerbﬂié‘k fuorq- nh«fnyb)obqsngweﬂﬂmml 5-y1]
5-yl] -
mc(rfgflfﬂ/’%'ryi r%%%%l)éopyrrgl ? di n-1-yl) -net hanone,

1-[2-(2, 4- D| chl or o- phenyl ) -6-fl uoro- 2- &4 f 1 uor o- phenyl

) - h2Zé-Dichlos)- pherq&blzf(AJ&lt@a@-lpbgly;{l]—benzo 1,3]dioxol-5-yl]-morpholin-
apyryolidi ne-2R-carboxylic acid dinmethylan de, WO
4 gdﬁ%ﬁ (31%20 PCT/ EP2003/ 007890 -226

2(24D|chloro phenyl)-6-fl uoro-2-(4-fl uoro n

enz2-(2.4Dighlodo-phenyd)-8-(4dhronopprid)-henze( L, 3Jdiox xol- Yﬁ/ plperldm 1-

K yl ami de,
Ylﬁalﬁﬂ?%gﬂé chl oro- phenyl) - 6-fl uoro-2-(4-fluoro-phenyl)-b

enzo 1, 3] dioxole-5- carboxylic acid
mox ono-24 2 diphenglebergo| 1,3]dioxol-5-y1)- p1per1d1n 1-yl-methanone,
[2 (2, 4-Di chl or o- phenyl ) - 6-fl uoro-2-(4-fl uoro-phenyl) -
beng! Qllﬁém% 2§ %@ﬁi{l}fl’ ﬁeﬂéloh 3 d(&oﬁﬁ%lﬁﬂ&bﬁ&ﬁ#@y@-me{ﬂlar%n}
bi pyrazi ny anone
2-(2,4-Di chl oro- henl 6-f1 uoro-2-(4-f] uor en
Leﬂg@ 4-Dic rodplgg(lg])é éuc))r@ p]o-phényl) Lenzo[Jl .;sJ]I& )écqe) 5-
o] lidjétﬂ A g}gﬁ)dgl ic acid am de,
car Eg 4-Di chi or o- henyl ) - 6-fl uor o- 2- (4-fl uoro-phenyl)-b
te 2?2? [ {%@«;%org:—\;};(fgllyl -6- ﬂll(())roCZar(éEJ u)c/)l'(;-(f)hear%ll)qbenzo[l 3]dioxole-5-

AeRide, 6- f | 2-(4-11 h 1)-b
ca?ocﬂ)&hc?zi B%Eg%%gl e- 5- 1&1%“ box;IOirg aci(d voro-phenyl)-
I
2" (3P enfesp sy fucsorh o flaoms-pheryD e prligrs vl -
m@ﬂﬁﬁop;&réhéﬂl 10y p4tdtiRafemecar boxyl i c acid
tetrahydro furan-2-yl rrethyl) am de, 15

Lér%(zé ‘f D_Ec ?rlog{nlgépgﬂeg—@ﬁoa 4 lﬁ?l%?o 2hgny1{ kagr(l)zro?l_,?j1 d%%llg—?a-

camxgli@am@i An4-ylhmitk{ hanone,
4-Di chl or o- phenyl) - 6 fluoro 2-(4-fluoro- phenyl) b

E”é%ehda e e e PR S
be2R3[a,3] dibx8l-5-91] omeﬂﬁnEne,ZO car boxylic acid
pyrrolidin-1-ylam de,

Azepan-1-yl-[2-(2,4-dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-
benzo[1,3]dioxol-5-yl]-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-
carboxylic acid (2,2-dimethyl-1-methylcarbamoyl-propyl)-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-y1}-(2S-
methoxymethyl-pyrrolidin-1-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl]-
(2R-hydroxymethyl-pyrrolidin-1-yl)-methanone,

1-[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo| 1,3} dioxole-5-
carbonyl]-pyrrolidine-2R-carboxylic acid dimethylamide,
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2-(2,4-D chl oro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-b
enzo [ 1,3] dioxole-5- carboxylic acid

W(Dretmh/mqwnet hyl - am de, PCT/EP2003/007890

[2-(2, 4-Dichl oro- phenyl) 6- f 22for o- 2- (4f|uoro phenyl ) -
benzo [1, 3! di oxol - - gSR hydr oxy-pyrrolidin- |
- y12y 2,4-@;1 righenyh- 6 uoro—2 4-fluoro-phenyl)- enzo[l 3}dioxole-5-

Caﬁ,o m[Arana% gﬂﬂf] gl) 6-fl uor o- 2- (4-fl uoro- phenyl)-b

carboxyllc acid
b I | met hyl
[ EzcéfﬁD&%gn%gp}grewhgﬂmméﬂ -Gsere-pheylrbensp B3 HivRgle)s-

dc m%lq; 19%@1?3&&] - (4-
cm?fﬂ%?b S%per %Hr1 vy met hanone, WO 2004/ 013120
PCT/ EP2003/ 007890

57
[ 22((2,4@9%1&#9@;11@:113%6;{};40;0@ ®+flenrs- @EPXDTheB%R 3 3%% T%’YI )
f&‘é‘ﬁ’Z&&h g azllL‘_?Yly‘i 1)-mdtharfbrfdl 0Xa- 8- aza-spiro

t hanone,
- Di chloro phenyl -2-(4-fluoro

b E—’o(z[ Plé]lolm-p,b&ﬂyl)é bpcfro -3 ﬁf& Y Hooro- phenyl)-benzoPl ??ngoxole 5-

cah*ﬁll?fg irayﬁe - Qﬁbbﬁlﬂﬁ aélaxéhhdémt hanone, 5
-Di chl or o- pheny 6-fl uoro-2- (4-fluoro-phenyl) -

b 1,3] d
h 5 Q%E G D4ch4]gqoh!9h?e§% )p%ﬂ}l@ﬁohz_ -g@—ﬁpylzqubﬁgf%hgl’zo ][’32] dioxole-5-

caﬁb%;&h&&d]{e@f BuiRfavdide,6- f | uoro- 2- (4-f 1l uoro- phenyl)
benzo 1,3] dioxol-5-yl] -

12 ﬁyqéwrooplafrw%%ﬁﬁ?r%a2 Libee-phe bergp b isrgley-
H’cicui—cﬁ] pnfiahied- |0
car bonyl ] - pyrrolldln 38 yI} acet am de,

§;1220(2[4 E l or B y@n% %&‘E?}PPEO éFraItl enzo Iogj%no&ol)e

caftyh & Yie ﬂrﬁh o-fdran-2-ylmethyl)-amide,
(2,4-D chl oro- }gﬁenyl) 6-f | uor o- 2- (4-f 1 uoro- phenyl ) - ben

ZO %%&146%)1?@@?&1@&6 gzﬁ%lorég %é& hlcl:or%c—:phenyl)-benzo[l ,3]dioxol-5-yl1]-

1h2nﬁ&qﬂoﬁthﬁahah@mﬁﬁyl) 6-f | uor o- 2- (4-fl uor o- phenyl)-b
enzo [ 1,3] dioxole-5- carboxylic acid

S L RS e b R AR AT gl cinp s
cabtsuxgtic §cid isdprafiyiwnaide,5- yl ]

1 1- di oxo-t hi onor phol i n- 4- yI) nmet hanone

néng d}" @h'rog-{agggrp?@_ﬂyﬁ Jgﬂ% 05-phidy)- 'b%'r?zro'f’I,E’fH?&lSiels—

carb oxylic acid pyrrolidin-1-ylamide,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[ 1,3] dioxole-5-
carboxylic acid methoxy-methyl-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-yl]-
(3R—hydroxy-pyrrolidin-l-yl)-methanohe,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid bis-cyclopropylmethyl-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-y1] -(4-

fluoro-piperidin-1-yl)-methanone,
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22 hydroxy- 8-aza-bi cycl o[ 3. 2. 1] oct - 8-yl ) - net hanone,

[2-(2, 4-Di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -
woewzo1ii2d, 3] dioxol -5-yl] - PCT/EP2003/007890

( 2R- met hoxymet hyl - pyrrol i di n227 - -yl) mat hanone,

[2-(2, 4-Di chl oro-phenyl )-6-fl uoro-2-(4-fl uoro- p?i

bedﬁ-&ZfL chh]ormp(hg@yl) 5.fqu}:o-.Z(-@Sﬂuoro—phenyl)-benzo [1,3 oxol 5-y1]

(1 chﬁ%}gzg a%y ﬁ%fr enyp)m%ﬁ?{‘%gérqgng (isf IN;Jf)ré phenyl) -

benzo 3 dloxole - car bon
p)[21(§,|4r]a1c p}};%e)}tyl}ié dhugmo-de(4- Huoro phenyl)-benzo[1,3]dioxol-5-yl]-(4-

ﬁny?p%‘g gﬁﬁ’l ﬁgﬁé{y}%a]ngn%!zgoro 2- (4-f1 uoro- phenyl ) -

%cdbiﬁﬁﬁgbfw%%%ﬁ' 65507 9(# Bhorpgphieny) benzoll 3ldioxol-5-y-(4-
hy%g)x%% fhe@ﬁy‘?l’ﬁ rRﬁlﬁ’heﬂyb)eﬂ@nfohHoro 2- (4-fluoro-phenyl) -

I oxol
hol i n-4-yl nethane hlone
51(2@@5#@19%9311 6Aluoyo2- di-Anerer vhesbrRanyld. 3 digyels2-vll-
Pyg%ﬁ Lndthsioxeol - 5-yl' ] - norpholin-4-yl-nethanone,
5 6- (Nbrphollne 4 carbonyl) 2, 2-di phenyl - benzo [ 1, 3]
dIOXO|E%5 carb

[ 2 N-41¢Rt(8AoL 91 elzylké finoge ChidfeenorRhepyy) -hsneqlig ioxole-5-

hﬁiﬁ?ﬂ pyriollin 855%0 éceénﬁh& pi peri din-1-yl - et hanone,
&gl or o- phenyl) (2 4-di chl or o- phenyl ) -6-fl uoro-

10 & 24 T brezp b e Bl irore b papo b RRHSs-
cafjddkzﬁ’iaéd dloh dhidkj n- 4-yl - met hanone,
Bis-(2,4 d|f| uor o- phenyl ) - benzo [ 1, 3]

TSN R S S —
ca B¢ add W' Jpgnﬁiﬁ-z -hgdrazide- yl net hanone,
6 | uoro-2 bi s- (4-fl uoro-phenyl)-benzo [ 1, 3]

L2 0 Diftibrg SRS GAghse- 3 i P PRER S gl ool

caﬁbcﬁ?ﬁ& adid Y2 §-metfisphethiyhpgrryplidinreyhamide,  4-
Bi s- (4- cyano- phenyl) 6-fluoro-benzo [ 1,3 ]

dl O[)§0(12 4- Bm 5rtc))9 r‘ﬁ/enlfl)- - %-kép—%’uom phenyl)-benzo[1,3]dioxol-5-y1]-
(1,1-dioxo-thiomorpholin-4-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-y1]-(3-
hydroxy-8-aza-bicyclo[3.2.1]oct-8-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -
(2R-methoxymethyl-pyrrolidin-1-yl)-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-y1]-(3S-
hydroxy-pyrrolidin-1-yl)-methanone,

N-{1-[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carbonyl]-pyrrolidin-3R-yl}-acetamide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo{1,3]dioxol-5-yl]-(2S-
hydroxymethyl-pyrrolidin-1-yl)-methanone,



10

15

20

25

4-
[ 2- (4- Bronp- phenyl ) - 5-fl uor o- 6- (nor phol i ne-4- car bonyl)
WO b@ads1po 1, 3 ] di oxol -2- 20 yl] -benzonitril ePCT/EP2003/007890
[2,2-Bis- (2,4-difluoro-phenyl$-6-fl uoro-benzo [ 1, 3]
di oxol nmor phol i n-4-yl - et hanone, [ 2, 2-
( 4-[ éHerqub{lmnypbenylaﬁfﬂw& -fAuero-phersy)- hﬁn@szkibi 910}9#5 -yli-
o hanone, 25 [6-Chl oro-2, 2-bi s-
m?‘g}?’ffﬁgq%? Oor o- pﬁeﬁ) benzo [ 1,3] dioxol-5-yl]
- nor phol i n- 4- nmet hanone, WO 2004/ 013120
P(ijEﬂg@b]@t ﬁgg}(b) 2- (2,22cgchloro -phenyl)-6-fluoro-benzo[1,3]dioxol-5-y1] -

- uor o- phenyl ) - 2- (4-fl uor o- phenyl ) - ben
Ino%%F %‘%?ﬂg{§¥§P£% yl] - plperldln 1-71- nethanone
[ 6- Fl uoro-2, 2-bi s-(2-f1 uoro-phenyl)-benz H
di dxEMosphaline- wal) %,24d1yhenerb@m@Ebﬁ]§h°@ -5- Czrkmnétrﬂea
(2 4-di chl or o- phenyl) 6-fl uoro- benzo[ 1, 3]d|oxol 5-yl]-

Igh(%l CHl'o{lo QJ@@O&@MO henyl)-6-fluoro-benzo[ 1,3]dioxol-5-y1]-
i s-( uoro phenylf 6-fl uoro-benzo [ 1, 3]

Plﬁer@d@afleysn@map@ﬁg»l] - norphol i ne, 4-
[ 2-(2, 4-Di chl oro- phenyl ) -6-fl uoro-2-(4-fl uoro-phenyl) -

b | -fierPben dioxol-5-y1
Pl aymhes gty pmrptatitesl et

pysEddin-{l-vl-methanepéol - 5-yI ] -
(4, 4-di fl uoro-piperidin-1-71)-methanone,
[ 2-102- ﬂIstehaﬁru@rcppﬁmmb&ub[wag;xai-szgd]f -sgpitiphe)hjethanone,

benzo di oxo

(o e ?{'E%Etdve Eﬁwﬁa Q@Zf)ft%lflw -EaYTl?PI@S?émphghme anone,

benzo [ 1, 3] dIOXO| 5-yl] -(3S- ethoxy-pyrrolidin-

-yl D6- Flﬁﬁfdlallolﬁie-,(zl fluoro- phenyl)—benzo[l 3]dioxol-5-yl]-pyrrolidin- 1-yl—

2 (2, 4-Dichl oro- phenyl) 6-fl uoro-2-(4-fluoro-phenyl)-
80?3’1 3] di oxol e-5- carboxylic acid

(1R—pheny| et hyl) - anlde,

[2 KQFI&OEB-QIILIQSQ«émImemLphex@fl)‘-bmbb,ﬂd(dcoi—lswb]r-pippﬁéimyl-)yl-
o2 r]a%lgn£ 1, 3] dioxol-5-yl] -(1-

[2,2-Bis-(4-bromo-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,
4-[2,2-Bis-(4-cyano-phenyl)-6-fluoro-benzo[1,3]dioxole-5-carbonyl]-morpholine,

4-[2-(4-Bromo-phenyl)-5-fluoro-6-(morpholine-4-carbonyl)-benzo[1,3] dioxol-2-

yl]-benzonitrile,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,

[2,2-Bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3}dioxol-5-yl]-morpholin-4-yl-

methanone,

[6-Chloro-2,2-bis-(2,4-difluoro-phenyl)-benzo[1,3]dioxol-5-yl] -morpholin-4-yl-

methanone,
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20 oxo-t hi onor phol i n-4-yl)-net hanone,
[ 2, 2-Bi s-(2-chl oro-phenyl)-6-fluoro-benzo [ 1, 3]
waele@ioi312e yl | - nor phol i n-4-yl - net hanone, PCT/EP2003/007890
[ 6- Fl uoro-2, 2-bis-(4-trifl uegzdet hyl - phenyl ) -benzo |
1, 3] dioxol-5-yl] -norpholin-4- yl-nethanone, 25
[ 6- B ﬂ@lﬂeﬁ)—@-—ﬂhbﬁo—pBerfyﬂ)ller(d)—ﬂmbem-ph%}ﬂbbmo[1 3 ] d33xol-5-y1]-
dﬁ%% nor phol i n-4-yl - net hanone,

Pl]fef“ﬁ%'l TBF642%%% uor o- phenyl ) - 2- (4-f | uor o- phenyl ) - benz
o[ 1,3] dioxol-5-yl] - norpholin-4-yl-nethanone, W
ZOQéJszDZ%T(ZBRﬂﬁﬁaﬁ}&ﬁ?B%nZG [230dioxol-5-y1]- morph011n-4 yl-

2 Bi s- (3, 4-di fl uoro-phenyl)-benzo [ 1, 3]

mﬁtp ©5-yl] -piperidin- 1-yl-nethanone,
[2,2-Bis-(3,4-difluoro-phenyl)-benzo 1, 3]

di d20a+BiS(g4}dichiorosplndniyh)-eHpbrarbénvahbdlklioxol-5-yl] -morpholin-4-yl-
%tﬁ 2- Bi s-(2, 4-di chl oro- phenyl )-6-fl uoro-benzo [ 1, 3]
Yt 5. yl'l -(3-hydroxy- pyrrolidin-1-yl) nethanone

5 [2,2-Bis-(2,4-dichloro-phenyl)-6-fluoro-benzo
d| b 31,2-Bisy(24-diftohy-gthengg)-61fuoeo-beizn[1,3dipxolerbt ﬁaﬁlr

%g |s (2, 4-di chl or o- phenyl ) - 6-fl uor o- benzo[ 1, 3] di oxo

’nP%’ B boxylic acid ethyl - nethyl -ani de,

2, 2-Bis-(2, 4-di chl oro-phenyl)-6-fluoro-benzo [ 1, %}
di abefa- &,&mahlbmcglharxyl)a@rﬂdom 8~(¢+ luote-phenyl)-benzo|1,5]dioxole-5-

“an’ﬂ?é)( ISE‘QIX i 3¥"od2heny|) 6-f1 uoro- benzo [ 1, 3]

dIOXO| peridin- |-yl- methanone

B;%D@di@hmhenylhﬂﬁeﬂmrp %Cé—ﬂumpb@wlv)doqnzmlaq ]dioxol-5-y1]-

| th 15
<4d429§19éf° P%ﬂfhdﬁ’f?@"é#ﬁaﬂ%?% Shenyl ) benzo [ 1,3
dIOXO| 5-yl] -piperidin-1-yl- netha
[ 2, [2-@i4sDf wowlﬁnﬂméoﬂrmr@r%r(é—ﬂeom - Bosy)ksasel 153] dioxo}-5-y1]- (4-
trﬂllug%&hetﬁylyﬁl]perlﬁﬁﬁrPQQlﬂl&hanéﬂe, met hanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-y1]-(3S-
ethoxy-pyrrolidin-1-yl)-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-
carboxylic acid (1R-phenyl-ethyl)-amide,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-y1]-(1-

oxo-thiomorpholin-4-yl)-methanone,

[2,2-Bis-(2-chloro-phenyl)-6-fluoro-benzo[1,3] dioxol-5-yl] -morpholin-4-yl-

methanone,

[6-Fluoro-2,2-bis-(4-trifluoromethyl-phenyl)-benzo(1,3] dioxol-5-yl]-morpholin-4-

yl-methanone,

[6-Fluoro-2,2-bis-(3-fluoro-phenyl)-benzo[ 1,3} dioxol-5-yl]-morpholin-4-yl-

methanone,

[2-(2-Chloro-4-fluoro-phenyl)-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl] -

morpholin-4-yl-methanone,
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[2,2-Bis-(2,5-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]
di oxol -5-yl] -norpholin-4-yl- 20 nmet hanone,

WO 20020Bi1%6 ( 2- chl or o- 4- f | uor o- phenyl ) - benzo [ 1PGI/EP2003/007890
d| oxol -5-yl] -norpholin-4-yl=23%kt hanone,

- Bi s- %% chl oro-4-fl uoro-phenyl)-6-fl uoro-benzo |
1 312-aikix 4-giffyaro-phspyirbenze k3] Ci;oqurérylh@m dirp4-yl-methanone,
[ 6- Chl oro- 2, 2-bi s-(2-chl oro-4-fl uoro-phenyl)-benzo[ 1, 3

dl (91BiS ¢34l le - -
2 B oo Y R S gl g

3353% S i bt Pk pgyay @@%@X%'-ﬂe%g@h BRI S Y11 (3 hydroxy-

pyhBh&nBL%bﬁﬂah&Qﬂﬁ 2-fl uoro-phenyl)-6-fluoro-benzo |
1, 3] dioxol-5-yl] -norpholin-4- yI met hanone,

1,0 h 6-f | 4-f hen
ben%z %18_[(2;‘? d&ﬁl@;{&pﬁgyﬁbf ﬂuorl(J) enzo 1, d1ox<l)J105r-(})rl p(4 hy¥1rc)>xy—
pﬁﬁnﬂnpugdﬂﬁ@ﬁﬁhgma pyrrolidin-1-yl) -nethanone, 5
[2,2-Bis- (2 -di fl uoro- phenyl) 6-fl uoro-benzo [ 1, 3]

di °g%u%1§ c;% ]dzclﬂ" %he'nty - ﬂﬁ%ﬂg glﬁjgtﬂ%@}?y?*fa@@ﬁ% peid  ethyl-

-aghidxol - 5-yl ] -norpholin- 4-yl-methanone,
[2,2-Bis- (2 chl oro-4, 5-di fl uoro- phenyl )-benzo [ 1, 3]

S VAR bbby LRS00 i s v

hjtdrﬁ}cy-@ﬂ@'k)@drﬁtdE sul fonyl] - norpholine, [2 2-Bi s-
(2, 4-difluoro-phenyl)-6-fluoro-benzo [ 1,3 ]

o ot Yoo R PR et by el hﬁﬁmﬂ .

nmlthdﬁo;ah,] (4-fluoro-piperidin- 1- yI) met hanone,
[2,2-Bis- (2 4-di fl uor o- phenyl)-6-fluoro-benzo [ 1,3 ]

di ofﬁi—B?s' é/ INE ﬁleny) hig HR0:5-benzo[1,3]dioxol- -5-yl]-pyrrolidin-1-yl-

methanone,

[2,2-Bis-(2-chloro-4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin-1-yl-

methanone,

[2,2-Bis-(3,4-difluoro-phenyl)-6-fluoro-benzo|[ 1,3]dioxol-5-yl] -morpholin-4-yl-

methanone,

[2,2-Bis-(2,5-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,

[2,2-Bis-(2-chloro-4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,

[2,2-Bis-(2-chloro-4-fluoro-phenyl)-6-fluoro-benzo|[1,3]dioxol-5-yl]-morpholin-4-

yl-methanone,

[6-Chloro-2,2-bis-(2-chloro-4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl} -morpholin-4-

yl-methanone,

2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3]dioxole-5-

carboxylic acid amide,
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pi peridin- | -yl) -nmethanone, [2,2-Bis-

(2, 4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]
waele@xoi312e yl ] - (4- trlfluoroneth¥l- 20 PCT/EP2003/007890

pi peridin-I-yl)-nmethanone,

2, BIS 2,4-di fl uoro- hen 6-fl uoro- benzo

I(:ji o (rl]ron{qt W@p@emﬁ -flglloF%bﬁnzq[l,B 15)xol[5—yl] -mc])rphohn 4-
yERRHRARRN

[2,2-Bis- (2 4-di fl uor o- phenyl)-6-fluoro-benzo [ 1, 3]

yl - met hanope,

d' X %Dyeﬂlqrbgﬁ?ﬁq%ai r%ﬁg!@'ﬁr@qﬁ% flgorq- abmyl)ohﬁyef@@%%ﬁ-ﬂ

) Loyl none,
(3[?4 'Cé mﬂdr&éf%ﬁg?lﬁlgolr o]yé?%gﬁd)]ﬁe fl uor o-benzo [ 1,3 ]

di o (3S- hydr ox oI| - than ne,

s) é@bﬁysﬁ%@@up@wﬁwgbéﬂ@@% enzo ﬁoxol 5-y1]-morpholih-4-y1-
mefh@ndndi s- (2, 4-di fl uoro-phenyl)-6-fluoro-benzo [ 1, 3]

di oxol -5-yl] -(2S-hydroxynethyl- pyrrolidin-1-yl)

' ”Egﬁﬂgr%?%sihiﬁi@htlii.%wpgwgrwynhenﬂp-@smiéé&éiex?l-%ylé]morpholin-
4@1 getanony,! 1 - (2S- met hoxynet hyl -pyrrolidin- | -yl)
-nethanone 5 (6-Chloro-2,2-di-p-tolyl - benzo [ 1,3]

? o@t’d 3}56351‘%‘]“?3‘&9'3#%33%@%5%55?2?2%%% dioxol- g-yl ]-piperidin-1-yl-

nﬁﬂﬁnbﬁ@zodloxole-z,Sl [5H] di benzo [a, d] cycl ohepten]
-5 yl } car bonyl ] nDrphoIine

-bis-(4-1l |)-b 1
i oo Ty - SEipi Ao e R bR Al b s sliogl-
olo#plblidef | uor o- pi peridin-1-yl)-[6-fluoro-2,2-bis-(4-flu
oro phenyl )- benzo [ 1, 3] dioxol-5- yI] - met hanone,

L A8 Bl phnd bR eL) ShoRAS- by dahigine ot

mettahbagone, [ 6- Fl uoro-2, 2- bi s-(4-fl uoro-phenyl) -benzo
[ 1,3] dioxol-5-yl] -thionorpholin-4-yl- 15 nethanone,

( g SF%%E%@%%?@-?hgrfyﬂ)'ugﬁg)oﬁq;gﬁ%o)[ 1_,%]edl%%ol-[5-)il’] -éjl-ﬂuoro-piperidin-

1-gl)exethanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-(4,4-difluoro-
piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl] -(4-trifluoromethyl-

piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-(4-hydroxy-

piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3]dioxol-5-yl] -thiomorpholin-4-

yl-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3}dioxol-5-yl]-pyrrolidin-1-yl-

methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3] dioxol-5-y1]-(3S-hydroxy-
pyrrolidin-1-yl)-methanone,
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5-yl] -nmethanone, [6-Fluoro-2,2-bis-
(4-fluoro-phenyl)-benzo [ 1,3] dioxol-5-yl] - |

\qumu@znzmethoxynethyl-pyrrolidin- [ -yl) ] -mecTEPNE007890

(4-fl henyl ) 1, 3] di
- yI 2 24 %@;C A qssz;m’ép o lmgpsb%m.lﬁﬁuog«glr YJ (2-hy hYdroxymethYl-
y@a;cnﬁqoﬂg,m&h@mﬁ{euoro , 2-bi s- (4-fluoro-phenyl)
-ben o 1,3 ] di oxol - 5- yI] - [ (S) -3-hydroxy-
- met
‘% é F2z4ihfiﬂcg° rggy %pfgmgﬁéwm [15ddiogoly5-1ll 4PS-
mé eﬂerJp]y'rrohﬂﬂl il-wtl%ﬁhaﬁbx&e” din- 25

1-yl)-nethanone, 4-
loro 5-di flyuqro-phepyl)-6-fl uoro-benzo
1,635§“15<>a$-§x% e Pstoyllﬂ"bréamlil Pfd?om%ﬁpﬂgwm olin-4-yl-methanone,
(2,2-Di-p-tolyl-benzo [ 1 3] dioxol -5-yl)
- pi pé{d-Chivrad- 1307 1 1edikpdiong MQ-B&%/dQ)k%IeZ@s’

[.EP p-tolyl-benzo [

#ﬁé}be&g&%é ‘%e}’t% r%}%@‘}aﬂﬂ)‘m ymoﬁﬁ’fqlﬂéﬁ’one 4-

[ 6- Fl uoro- 2, 2-bi s-(4-fluoro-phenyl)-benzo [ 1, 3]

di opceFleoto-242-bier(ytfluoromphpiyd)-begzo[1,3]dioxol-5-yl]-(4-fluoro-piperidin-1-
lgﬂ%ggFluoro 2,2-di-p-tolyl-benzo [ 1, 3]
) AUOTE: Syl f onyl ) - mor phol i ne, 1-{

6- Fl uoro-10',1 1" -di hydrospiro [ 1, 3-benzodi oxol e-2,5' -

5 [@H- Ddﬂmzmp{sﬁdld}lwasdlmwmhs=(5 -fidorsphesy) |

Fl 10', 11' - di hyd
béa A s A medhasonl 21O banze 1aca P O !

cycloheptene] -5-yl }sul fonyl] -norpholine, 4- [110', 1
[6|—Fiydra}2Qpbm{ﬁzl{ﬂub;rG—PhempHem{)l &ld2oxel-5-1il B - tl(ﬂﬂhbﬂﬁﬁl@thyl-

ptene] -5- yl}carbonyl] -norpholine, 10
P"%g‘nﬁ"t} ) aa?lﬁ dro spiro [ 1, 3-benzodi oxole-2,5" -
di benzo [a,d] cycl oheptene] -5- yl}carbonyl]
- p| lindiar8,2-Hi6~(#flmoro-pRei?A bbenzofit,3 Idinxob5 pile thibmehhotia-4-yl-
m%th% éil]l di oxol -5-yl] -(3-nmethoxy-piperidin-
Py %t hanone, 1-
[ 6- Fl uoro-2, 2-bi s-(4-fluoro-phenyl)-benzo [ 1, 3]
dl d>3§+%hﬁxjepmoh@ah}l-yby[ﬁfﬂﬂomdﬁmebm (a51ubro- phenyl) -benzo[1,3]dioxol-
5 ﬁxﬁé &+ 2-bi s-(4-fluoro-phenyl)-benzo [ 1, 3]
I"0X0 e- -éulfonyl] - pi peri di ne,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo|1,3] dioxol-5-yl]-[ (S)-(2-
methoxymethyl-pyrrolidin-1-yl)]-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[ 1,3]dioxol-5-yl] - [(S)-2-hydroxymethyl-
pyrrolidin-1-yl}-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3]dioxol-5-yl]-[(S)-3-hydroxy-
pyrrolidin-1-yl]-methanone,

[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl] -(4-hydroxy-piperidin-

1-yl)-methanone,

4-[2,2-Bis-(2-chloro-4,5-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl] -

morpholine,

(2,2-Di-p-tolyl-benzo[1,3]dioxol-5-y1)-piperidin-1-yl-methanone,
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4- [ 6-Fluoro-2, 2-bis-(4-fluoro-phenyl)-benzo [ 1, 3]
di oxol e-5-sul fonyl] thionorpholine, 1-

WO 20020Bi1%6 ( 2, 4- di f| uor o- phenyl ) - 6- f | uor o- benz oP¢T/EPBP3/007890

di oxol e-5-sul fonyl ] -piperidi - 1-

oS S Syt ne
[2 2-Bi s-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]

di oxel6eFlhomul,bdiy(4-fluomdypheall) HeAgo[ 18] dioxole-5- sulfon 1] —morphohne,
[2,2-Bis-(2,4-difluoro-phenyl)-6- fluoro benzo K

2 B3 b S el R 201?%%%8”@@% olines

d| oxol e- 5 sul fonyl] -4,4- difluoro-piperidine, WO
2004/{6181@0- RGT1' Eﬁﬁﬁﬁ&;ﬂﬂﬂ[ 89henz@Bdxole2;5'-

el SRR s hpes oenee, L 1,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo [ 1, 3]
di otdbdlersull, d)lriydlhydro&plnzioc@t;emehiddmmle-a 51-

S bl S T Ry 7 o 0 e,

2, 2- BIS-(2 4-di f | uor o- phenyl) - 6- quoro benzo [ 1, 3]
di o%dfé.,5l' sibfrdwo-spiml,3+-beddioxole-2,5'-[5H] dibenzo|a,d] cycloheptene]

rrolidin-1-yl) -amde, { 1-
YIF%EQ&EX]”E(O?%%TI uor o- phenyl ) -6-fl uoro-benzo [ 1, 3]
di oxol e-5-sul fonyl] - 10 pyrrolidin-2S-yl}-nethanol,
1- 14 -,Bl Sﬂibﬁrdsplrbﬂlkﬁebmmﬂmy]e)z B- hS[—IJdlbenhf{El,Zl@byE;loheptene]

sul fonyl] - pyrrolidin-3S-ol, 1-
2 a?llor@! lgl(ggﬁﬁ%celffl uor o- phenyl ) - 6-fl uor o- benzo [ 1,3]
di oxol e-5-sul fonyl] -piperidin- 4-01, 15 1-
[ 2, B-Buerq- 2,2cb1$164 aro5plakinfyl)dmnge [k didxpl-5-y1 ]+ (3emethogpadperidin-

1-[yl)]m3t1ha%198$0| e-5-sul fonyl] - piperidine,

1-[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[ 1,3] dioxole-5-sulfonyl] -pyrrolidine,
1-[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-sulfonyl] -piperidine,

4-[6-Fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[1,3] dioxole-5-sulfonyl]-

thiomorpholine,
1-[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl]-piperidine,

1-[2,2-Bis-(2-chloro-4-fluoro-phenyl)-6-fluoro-benzo[1,3] dioxole-5-sulfonyl]-
piperidine,

1-[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[ 1,3] dioxole-5-sulfonyl]-
pyrrolidine, '

1-[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo|[1,3] dioxole-5-sulfonyl]-4-fluoro-
piperidine,

1-[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1 ,3]dioxole-5-sulfonyl]-4,4-
difluoro-piperidine,
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4- [ { 6-Fluoro-10', 11" -di hydro-spiro |
1, 3-benzodi oxol e-2,5" - [5H dibenzo [a, d] cycl ohepten]

W0 2s0yi0}31e@r bonyl ] - nor phol i ne, PCT/EP2003/007890

(6-Fl uoro-2, 2-di - p-t ol yI - benz®4- 1, 3]

- hol I h
a ogct%‘?g%ll)s/ k%é@ﬁg@r%ﬂlz}pe&?rp? gggrtzﬁbg?nozgflﬁ dioxole-5-sulfonyl] -4

t@lﬂl@f@hﬁ .g iekiamel ) - pi peri di ne,
[ 6- Fl uor o- -bi s-(2-fluoro- phenyl) benzo [ 1, 3]

di th
I oﬁ'ﬁh&s%l%illé cﬁh@fr%'zp%war% Bﬁ@wﬁgwg&gﬂémplqﬂwfonyl
t}ﬁb@&qihoﬁny,l ] -(4-hydroxy-piperidin- 1-yl)-nethanone,
25

-F rao-|-[Q-f]uoro (4-fluoro-phen benzol
Mgb%gﬁ‘lé (%ﬁs%hwﬁmenﬂa %é??r@r‘h@mhl Sidrople n%ﬁ‘é)lfoq}’l -25-
n{&:d;dyme Bdise,( 4- f | uoro-phenyl)-benzo [ 1,3 ]
gloxoleﬂgigﬁﬁ?oﬁ F - piperidine, WO 2004/013120 - 235

P P2003 0789 , , .
| 6- P OT 405 St %sn?ﬂo ofrprmplLadiodlys-wepic  acd (s
métlm@ineﬂb}}-?;&rbml]] yb-4mite,i f1 uor omet hyl - pi peri di ne, 1-
[ 6- Fl uoro- 2, 2-bi s- (4 fl uoro- phenyl) benzo [ 1,3]

di _G. - | d
1. sl %a@%ﬁ'z% fa iRt sRinl) Shne paltopil-
pmdmhas&lpmeﬂmwl] -pyrrolidin- 38— 01 1-
[ 6- Fluoro 2,2-bis-(4-fluoro-phenyl)-benzo [ 1, 3]

di
(o Tt B S desb BRI o adto b ental i cigrelec-sulfopri)-
pyrpmlphm-ﬁdmi 1-yl - met hanone, 10

2 bi s- (4- cyano- 2-fl uor o- phenyl ) -6-fl uoro-benzo |

% %?g ‘%A‘hrﬁ &?‘SRQE e6n ‘31‘°E}%eﬁl§€ﬁtﬁ §ie oggj'a‘le-s ~sulfonyl]-piperidin-

4@Loxo| 5-yl] -piperidin- 1-yl-nethanone, [2 2-Bi s-
(3, 5-difluoro-phenyl) - benzo [ 1,3] dioxol-5-yl]

I
[ 2'01*2[?%9 Bl%&ﬁf ?ﬂﬁfﬁ%p eny %%’P{E é’@ugrog})en&%]xg]ldl%m;ﬁ r§-sulfonyl]-
PIPeIé@le,S hydr oxy 15 pyrrolidin-1-yl)]-nethanone,
6- Fl uoro- 2, 2-bi s-(2-fl uoro-phenyl)-benzo [ 1, 3]

di 04?{'6‘?131'1:1'01‘:0@i@ﬁ¥yaih9dr%9§pqroﬂ,ngehzodioxole-Z,S'-
[5H]dibenzo[a,d]cyclohepten]-5-yl}-carbonyl] -morpholine,

(6-Fluoro-2,2-di-p-tolyl-benzo[1,3]dioxol-5-yl)-morpholin-4-yl-methanone,
1-(6-Fluoro-2,2-di-p-tolyl-benzo[1,3]dioxole-5-sulfonyl)-piperidine,

[6-Fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3] dioxol-5-yl]-piperidin-1-yl-

methanone,

[6-Fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[ 1,3]dioxol-5-y1]-(4-hydroxy-piperidin-

1-yl)-methanone,

4-Pluoro-1-[6-ﬂuoro—2,2-bis-(4-ﬂu0ro-pheny1)-benzo[1,3]dioxole—5—sulfonyl] -

piperidine,

4,4-Difluoro-1-[6-fluoro-2,2-bis-(4-fluoro-phenyl)-benzo[ 1,3] dioxole-5-sulfonyl]-

piperidine,
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nmet hyl - am de, 6-Fl uoro-2, 2-bi s-(2-fluoro-phenyl)-benzo
[ 1,3] dioxole-5-carboxylic acid (2-

woredohoxi2et hyl ) - net hyl - am de, 2%9 PCT/EP2003/007890
[ 2, 2-Bi s- (3, 5-di chl oro- phenyl benzo [ 1, 3]

2 Bty B RO o FRATDE Moxplesp-sutfomy-o
trxﬂuoxmheﬁy}y«pﬂpendme,phol i n-4-yl - met hanone,
[2 2- Bi s- ( 3- brono- phenyl ) -6-fl uoro-benzo [ 1, 3]

th
KRt R SRSt srutony 2
mdﬂnxnheﬁyyp}’rrelrdmephol i n-4-yl - 25 met hanone,
[ 2, 2- Bi s- (3-net hoxy-phenyl)-benzo [ 1, 3] dioxol-5-yl]

-PCI'I'?_E%E%S? -éa%gfég@‘djﬁ%g%%ﬁm}pr gxg)z%ﬂ 9 P‘d%&}%?e—s-sulfonyl] -pyrrolidin-3S-

olf 2, 2-Bi s- (3-chl oro- phenyl ) - 6-fl uor o-benzo [ 1, 3]
di oxol -5-yl] -norpholin-4-yl- nmethanone, and

oo s oo iRl oo ) il 13+

Olfromthe group 5 conS|st| ng of:
[2 (2,4-D chl oro- phenyl) 6-f |l uor o- 2- (4-f 1 uoro- phenyl) -

q@%zhﬁ](aeﬂh}]cﬂb eny % o[l 8?(%1?}%1 éj&lg plﬁerﬁdm-q'e}l NaBR0Esne,

(4 nethoxy phenyl ) -benzo 3] dioxol-5 -yl]
prd-BisTi4 €ygno- tardhenyl @—ftuozo-benzo[l 3]d10x01 5-yl] -morpholin-4-

l(rxgetﬂargrféhl oro- phenyl) -6-fluoro-2- (4-methoxy-phenyl)
-benzo [ 1, 3] dioxol-5-yl] - norpholin-4-yl-nmethanone,

% - D chl or o- phenyl ) -6-fl uor o- 2- §r4 fl uoro- phenyl) -
ber{ &-Bis1(3gydilnereaphesy)enzolisH] givapk ryll-gipenidintiapiomethanone,

(+)
[ 2-] Q&rﬂrs%@hcﬁlﬂﬁ@rbpﬁh%ﬂ))beﬁz& 119981x8t §-91) Lrh 8RS 1R DL Piinkthanone,

benzo 1, 3] dioxol -5

ol 4 h
sﬁﬁlu@'r% (£ B a”°%enxf>fheaaq[a S3dioacly S ¢S phdigIon-
pyrﬂﬁlaz;m{yl)@ﬂﬁ}thm&g@gl -yl'l] - nmorpholin-4-yl - met hanone,

6-Fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic ~ acid  ethyl-

methyl-amide,

6-Fluoro-2,2-bis-(2-fluoro-phenyl)-benzo[1,3]dioxole-5-carboxylic acid (2-
methoxy-ethyl)-methyl-amide,

[2,2-Bis-(3,5-dichloro-phenyl)-benzo[1,3]dioxol-5-yl] -piperidin-1 -yl-methanone,
[2,2-Bis-(3,5-dichloro-phenyl)-benzo[1,3] dioxol-5-yl] -morpholin-4-yl-methanone,

[2,2-Bis-(3-bromo-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-morpholin-4-yl-

methanone,

[6-Fluoro-2,2-bis-(3-methoxy-phenyl)-benzo[1,3] dioxol-5-yl]-morpholin-4-yl-

methanone,

[2,2-Bis-(3-methoxy-phenyl)-benzo[1,3]dioxol-5-y1]-piperidin-1-yl-methanone,
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[2-(2, 4-Di chl oro-phenyl )-6-fluoro-2-(4-fl uoro-phenyl) -
benzo [ 1, 3] dioxol-5-yl] -

W kaoswwdiphol i n- 4-yl - net hanone, 20 PCT/EP2003/007890
[2-(2, 4-Di chl oro- phenyl ) - 6-f33gr o- 2- (4-fl uor o- phenyl ) -
benzo [ 1, 3] dioxol-5-yl] -(4-

f | lp@&qalp(ﬁ@ﬁlbﬂi Bhémyy)- 5%@&@@&%@1 3]dioxol-5-yl]-morpholin-4-yl-
Chl or o- phenyl’) - 2- (2, 4- di chl or o- phenyl ) - 6-fl uor o-

In%bﬁ%éw{ 1, 3] dioxol-5-yl] - norpholin-4-yl-nmethanone,
[2-(4- Chloro phenyl)
- 2304, ﬂaﬁﬂlzﬁ:@ut‘iﬂaﬂ poepiable-sthd themo- benzo [ 1,3 ]
dIOX0| 5-yl] pi peridi n-1- yl-nethanone,
[ 2- (4-Chl oro- phenyl) 2-(2,4-dichl oro-phenyl)-6-fl uoro-
benno dordpadinddhaoeding ty by of dujms olto #3,selectyd frvet thagomm,
WO 200 013120 PCT/ EP2003/ 007890 - 237

COFﬁsﬁuﬁﬂs (2, 4-di fl uor o- phenyl ) - 6- f | uoro-benzo [ 1, 3]

I
ooty RN IR0 ol st
;nbﬁhﬁﬁJ[ﬂ&nahmdnuxol 5-yl'] - (4,4-difluoro-piperidin-
-yl) -met hanone,

! ii [%:(9'451)1(‘%1&98 lpl%reﬁ’){lp %eﬂl%/ib 26(;14f h8 25 DRBAAS-bersdofi B80bx0P-5-1] -

i"peri
pi{aé’cicﬁnaﬁmdthamrm,o phenyl ) - 6- f1 uor o- benzo [ 1, 3]
di oxol -5-yl] -pyrrolidin- |-yl- nmethanone,

A S Ao i s 5

mpzhhdliBissyl¢Dethaddiid, uor o- phenyl ) - 6-f | uor o- benzo [ 1, 3]
di oxol -5-yl] -(4,4-difluoro- piperidin- |

-yl { 2-(4-fl henyl)-b 13dox015-1
é @94 B@PAESCP hfe%%r%ﬂ% 1rc(a)nyf léorfolll)Joern g ) en%% 1 1 n-
xndquhh45?&h$ﬁm¢dnhydroxy plper|d|n 1- yI) nethanone
15 [ 2, 2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo |

1 3 | : henyl)-benzo[1,3]dioxol-5-yl
L S D T s e o
lnaqﬁﬁmm&benﬁémngn%hereof

(-)-[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo[1,3] dioxol-5-yl]-

morpholin-4-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl)-benzo [1,3]dioxol-5-y1]-

thiomorpholin-4-yl-methanone,

[2-(2,4-Dichloro-phenyl)-6-fluoro-2-(4-fluoro-phenyl) -benzo{1,3]dioxol-5-y1]-(4-

fluoro-piperidin-1-yl)-methanone,

[2—(4—Chloro-phenyl)-2-(2,4-dichloro—pheny1)-6-ﬂuoro-benzo [1,3]dioxol-5-y1]-

morpholin-4-yl-methanone,

[2-(4-Chloro—phenyl)—2-(2,4—dichloro—phenyl)-6-ﬂuoro—benzo[1,3]dioxol—5-yl]-

piperidin-1- yl-methanone,

[2-(4-Chloro-phenyl)-2-(2,4-dichloro-phenyl)-6-fluoro-benzo{1,3] dioxol-5-y1]-
pyrrolidin-1-yl-methanone,



21. A process for the manufacture of conpounds of

formula (I) as defined in any of clains 1 to 20,
wobkiogl1yedcess conprises: 20 a) ketalizing a cBCEHEPN3/007890

intermediate of formula (A) -23- HOX RS NNN 1 16

(A HOR7 R4 wherein R3, R4, R5, R6, R and X are

as (&?-Bire (2,4-difbicapphenyl WG ROOA-bEAAR 28] dioxol-5-yl]-morpholin-4-yl-

003/ 007890 -238 with a bis-substituted

ngﬁgﬁggfgonet hane derivative of formula (B) C C R 1 X

R 2 (B) wherein RI and R2 are as defined in claim1;
Cin Eh(daddichlsni-phertylo6-fluer-244 ttiooe-phinyibhenzohk 3] dioxol-5-yl] -

(P&%zfﬁ{:&gggéer?mgqs ctBlgyated 5 tenperature to

pro onpoun ormila (1) R3 ROXx", RS N
~<I (I)OR' 4 wherein Rl, R2, R3, R4, R5,
5 [32- Bashﬂi -shlarce phenylles-flnerh-benzel lad Idictol- 5] - piparitiontyyl-
naekt’lfa %;gg?c)hol internediate of formula (A) R3 HO X\N-R
A

[2,2-Bis-(4-chloro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-pyrrolidin-1-yl-

methanone,

[2,2-Bis-(4-bromo-2-fluoro-phenyl)-6-fluoro-benzo|[1,3]dioxol-5-yl]-morpholin-4-

10  yl-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-y1]-(4,4-difluoro-
piperidin-1-yl)-methanone,

[2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-y1]-(4-hydroxy-
piperidin-1-yl)-methanone,

15 (2,2-Bis-(2,4-difluoro-phenyl)-6-fluoro-benzo[1,3]dioxol-5-yl]-(3S-hydroxy-
pyrrolidin-1-yl)-methanone,

and pharmaceutically acceptable salts thereof.

21. A process for the manufacture of compounds of formula (I) as defined in any of

claims 1 to 20, which process comprises:

20 a) ketalizing a catechol intermediate of formula (A)
R
" X\'V/Rs (A)
6
HO R’ R
LY

wherein R, R4, R’ R®, R” and X are as defined in claim 1;



HOR7 R R4 10 wherein R3, R4, R5, R6, R7 and X are
as defined in claiml1;, with a ketone of formula (C O
WRW0RA1(18) wherein RL and R2 are as defined i nPCI/a&P2003/007890

at el evated tenperature neat28g-in an inert solvent

with or without the renoval of 15 water by

destith h dis-abstimzebdicldpicendlesie deliaitiverof dsrnada (B) on of

dryi ng agents to produce a compound of formula (1) WO

2004/ 013120 PCT/ 3/ 007890 -239- R3 R O X~ ERs
R~/ N6 (1) 7 R¥ R, 4(Bhherein R1, R2, R3, R4, R5,

R6, R and X arB as Befined in claim1; c) reactlng

t he Catechol internediate of formula (A) R 3 HO 14

XN N%h&efnﬂan@@lz(a@é as ddGh &I R damMierein R3, R4, RS,

R6, R7 and X are.as defined in claim1; wth a

thi 1(r)1ka$1t1ggr% $O verftoorrrlrllélttaw1$h ox) without the presence of a base at elevated

5 temperature to produce a compound of formula (I)

RS
oG
R @) Sy R°

R4

wherein R}, R% R?, R* R’ R®, R and X are as defined in claim 1;

b) reacting the Catechol intermediate of formula (A)

R
" X\'V/Rs ®
6
HO g R
Bt
10 wherein R®, R R, R®, R’ and X are as defined in claim 1;
with a ketone of formula (C)
I
(C)
R "R

wherein R' and R? are as defined in claim 1;

at elevated temperature neat or in an inert solvent with or without the removal of
15 water by destillation, azeotropic destillation or addition of drying agents to produce

a compound of formula (I)



ISl Rl/~R2 P) wherein R and R2 are as defined in

claim1; 10 neat or in an inert solvent with or
wowrahow12e he presence of a base with a netal sSBCT/EP2903/007890

produce a conpound of formul.a3zféL) . R3 R OX NNRS5 R2

#RR6 (~) O' 4 wherein Rl, R2, R3, R4, R5, R6, RV

and X are as defined in claim1; WO 2004/013120

PCT/ EP2003/ 007890 -240 d) coupling a conmpound of

formula (G R3 RO~ Z9\ / (G 2 OR7/ R4 wherein

Rl, R2, R3, R4 and R7 arp as_defiped in claiml and Z

‘|sCI or C]—|V\,herlR O-s €. 0rXZ i8 C when X S2: 5
@. f'q\>lrrulaf|)H) ~R H 16 (H)

wi th an appropr
wherein R5 and aoe ge 7an|nca|m1 in a

suitabl e inert solvent q presence of a base and /
or a coupling agent whem®X is COand Yis OHto
produce a conpound of formula (1) R3

wherein R}, R% R, R* R®, R® R’ and X are as defined in claim 1;

c) reacting the Catechol intermediate of formula (A)

HO X\ /Rs

HO R

wherein R®, R%, R®, R, R” and X are as defined in claim 1;

with a thioketone of formula (C’)

S

1)\ 2 (C)

R R

wherein R! and R? are as defined in claim 1;

10 neat or in an inert solvent with or without the presence of a base with a metal salt to

produce a compound of formula (I)

,R3
2
R 0] R R°
R4

wherein R, R%, R, R%, R, RS, R’ and X are as defined in claim 1;
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20

ROXN~ RER~<1 /4R () OR R 10 wherein R1,
R2, R3, R4, R5, R6 and R7 are as defined in claim1l

wW@pa413180 CO or SC2. 22. Conpounds accor di ng PCI/BP2003/607890

clainms 1 to 20 when nanuf actaued by a process
according to claim21. 15 23. Pharnmaceutica
conpasiuplings canpguridsefifgrraulagGpound according to any of
claims 1 to 20 and a pharnaceutically acceptable
carrier and/or adjuvant.g®24. Conpounds according to
any of claims 1 to 20 for use as therapeutic active

~ substances. 25. R S earding to any of clains 1

to 20 for use as er
the treatnment amd/ ap )y
associ ated wi th . nodul atfion of the CBl receptor. WO

2004/ 013120 PCT/ EP2003/ 687890 - 241 26. A nethod for

t he treatnEnt and/ or prophyl axis of diseases which are
associ afl OIW f{h RB Il?‘ a'iﬁ‘a‘i%”' o2L éso ﬁ?led rhaalgpﬂaﬂc?zq%lo&s()H when X
whi ch conpri'ses adm ni steri

accord%ﬁﬁ)pnzaﬁQVd&n@i&DWB 1to 20 to a hunan belng or
animal. 27. The use of conpounds according to any of

cl aj, {18 ad abpro%%afe%mh@ B for@ala®Nt 5 and/ or prophyl axis

of di seases which are associated with the nodul ation

of CB 1 receptors.RsZS. The use of conpounds according

to any of claingNTI to 2Q .for the preparation of

medi caments for fke tre Jrent and/ or prophyl axi s of

di seases which are associated with the nodul ati on of

CBl receptors. 29. The novel conpounds, processes and

met hodswhsreiseR] and R taheasudfined irsdaim 1;t o conpounds
substantially as descri bed herei nbefore.

in a suitable inert solvent in the presence of a base and / or a coupling agent when X

ic a t|ve ;o subst ances for
is of | seases which are

is CO and Y is OH to produce a compound of formula (I)

RS
2
R 0 R’ R°
R4

wherein R}, R4, R%, RY, R®, R® and R are as defined in claim 1 and X is CO or
SO;.

22. Compounds according to any of claims 1 to 20 when manufactured by a process

according to claim 21.

23. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 20 and a pharmaceutically acceptable carrier and/or adjuvant.

24. Compounds according to any of claims 1 to 20 for use as therapeutic active

substances.

25. Compounds according to any of claims 1 to 20 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are associated with

modulation of the CB1 receptor.
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26. A method for the treatment and/or prophylaxis of diseases which are associated
with the modulation of the CB1 receptors which method comprises administering a

compound according to any of claims 1 to 20 to a human being or animal.

27. The use of compounds according to any of claims 1 to 20 for the treatment

and/or prophylaxis of diseases which are associated with the modulation of CB1 receptors.

28. The use of compounds according to any of claims 1 to 20 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with

the modulation of CB1 receptors.

29. The novel compounds, processes and methods as well as the use of such
compounds substantially as described hereinbefore.

%%



