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WD 2005/ 075450 PCT/ EP2005/ 000424 -1 Novel

Spi ro- Pentacvclic Conpounds The present invention is
wEanseraaad W th novel spiro-pentacyclic conpowndg:p2005/000424

their manufacture, pharnaceuﬁlcal conposi tions

contai ning themand their use”as nedicanments. The

conpounds of the present invention are useful in

treating obesity and other disorders. 5 In

particular, the present invention relates to conpounds

of formula (1): R4 Ft' Oajz~~ XN~z O 3R R5 (1)

wherein R and R2 together with the nitrogen atomto

which they are attegledifordidyflic Cenpourls OF

7- menbered nonocyclic, saturatéd heterocyclic ring

whi ch may optionally contain 10 one or two further

h et 9?13@%1%@11; { gﬁt@cﬁ{]ﬁ %Bﬁ&e‘z‘népdvﬂ‘? h@@l g}_f R &hta YR ebnSpouiR3ls, their
gen oge ower al kyl ano;, ., R4 and RS
@1 lERe P @&JWMF ﬁ‘m‘%’aﬂg t % thyir uggas
meQcameRk. FheRBaipraseisd apletaracaentiaphe meﬂul inttheatiagbbesity and
é%ﬂ g}fferent subt ypes of cannabi noid receptors
HH4°€B2) have been isolated and both belong to
the G protein coupled receptor superfamly. An '
al t elongiriicdars leipresdnt ihpericofrelds fo @BuiAndh abfoainside Bien
described, but it did not exhibit different properties
in terms of |igangtinding and receptor activation
than CBI (D. Shire, Carrillon, M WD 2005/ 075450
PCT/ EP2005/ 000424 Kaghad, B. Cal andra, M
Ri nal di - Carnona, G ur, D. Caput, P., Ferrara, J.
Biol. Chem 270 (8 : 26- 3X)., Fhe CB1 receptor
is mainly | ocated er§as the CB2
receptor is predo hut eeh?i n t he peri phery
and primarily | oca 2 Spfeenrind cells of the
i mmune system (S.
Nat ur e

R iy,
wherein

R! and R? together with the nitrogen atom to which they are attached form a 4-, 5-,
6- or 7-membered monocyclic, saturated heterocyclic ring which may optionally contain

one or two further heteroatoms independently selected from O, N and §;

R is hydrogen, halogen, lower alkyl or cyano;

R* and R® are each independently halogen; and

X i_s —C(O) or -S5O~}

or 2 pharmaceutically acceptable salt thereof.

Two diffe.rent subtypes of cannabinoid receptors (CB1 and CB2) have been isolated
and both belong to the G protein coupled receptor superfamily. An alternative spliced

form of CBI, CBLA, has also been described, but it did not exhibit different properties in
terms of ligand binding and receptor activation than CB1 (D.Shire, C. Carrillon, M.



5 365 (1993) 61-61). Therefore in order to avoid side
effects a CBl-sel ective conpound is desirable.

W@\%{}tﬁg{ﬁ@ydr ocannabi nol (A9-THC) is the pringidaalr2005/000424
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psychoacti ve conpound in the Indi an henp (Y. Gaoni,
R ~Mechoulam J. Am Chem Soc2~ 86 (1964) 1646),

adhol fieCombe, MgBeal e L RBEHb i D) i 4 P Biol
H{P@% @'(%5??9756’391 JAPRUCBC t & mazi@ﬁ%;aéﬁ@hn the 20n, whereas
TESS e
alg@@B% Fecapian T Pals D H RS A P A AR PE e bealized in
E:h aed €D} of BE mhmeajzdtm (@ diomrooK.Lc Thomas, M. Abu-Shaar, Nature
d Ci 1,
Qéa ;&93;?3% H:g Ogﬁ brg n%e% Qgﬁz%aé%cég E?? gel(ne%/eger d? o S%Pound ’

apgedbld. e stinmul ation. In the UK Nabol i none
(LY-109514, Cesanet(r)), a synthetic anal ogue of

A9-T La SR Q‘E )1§th@prﬁ%fp‘al"§§'ch&@@fe%ﬁﬁiﬁmdm the
L i s i e

Evdias he
(sﬁ'ﬂiﬁc(ﬁh |a§ hana 1@%&'1631 n\ﬂﬂ&nhed@lﬁﬁel ke, dechbigam (BEd.) in

e%%%gaehg%?g éhe?z?ﬁ%y{w %gyggL’ ](%g,f . I%ZB(eggg(Pfgqj. tél%c is a non-

' @@écﬁ%@a 1D.Bﬁéaé1ﬁor dgontda Budis aﬁaﬂaareau die URA G dJFaaabm]e(,marmd@) for

%?]A @Jeq%tét% S P RNCEET gé)}]:ftefrﬁrj]f-%g %sg%g'ﬂ?)e@él th%%eérersal of body
(S8R Yost BdGrid)ced bgnﬂawqrmm ﬁnrduf.él anpetitd diomdytien. JedediK
&\22&3@1911”%)@,% @9 egg}ﬁe %ﬂﬁfé L GnBEYEf A8k nsed for CIE (R.

e cyc vol f age-sensi t i
@rﬂert&\harﬁh@hsacanﬂ Satcﬁl(bldt(é%cﬁﬁ REd-5hWa i Witiagtons éﬁn%"am Drugs

130Y.13 Matzo, D. Melck, T. Bisogno, L.
get(fgg?mﬁ Tre)nds i n Neuroscience 21 (12) (1998)
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g@%xﬁéﬂ £ $hd ¢ ?fecélﬁsor @R GPpértvede, CirCMeBeCHen,, 6 (8) (1999) 635-

ROAIE et arioaSon Thkuty R et Bog o MRt .

r@lea;ni, or Mipdileiad, A Rtivan [EGMecl@Bﬂameimgtcg 258 61982} 1946-9)-

SRS L0 SR B0LER g 0, 30 e
KemkihdnpgaBsshe dspivatnercloborgyl Rz geagngigye @199@ saméf?ﬁva’ces the
kﬂ“’%gﬂggl%l gﬁ{nﬁ}g ch%n@r(vl ]giVMarEo, PXBIIRAT. Bisogho, SilDPB@beellis,

Devane, roc

Aregds 1(11\@}1@5@1@9(3&)217@@)3[ ]§@§} 5&91408)8%5%3 a%ﬁ:g}g I%egrotransm%ter release

Sﬁ.‘ﬂﬁ%x%%ﬁbx? Ryt eI 8thd Q&S se(dBneCRitambaitdr (AAGatrter, GC. Felder,
obi na L. Gessa, Life Sci. 63

(@3311(1&@!1}8 "{ﬂ%tlﬁ’ﬁ%§gzg1§gbtl nis the primary signal
t hr ough whi ch the hypot hal anus senses nutriti onal
Anandamide as AP-THC also increases feeding through CB1 receptor-mediated

' mechanlsm CB1 receptor selective antagonists block the increase in feeding assoctated

with administration of anandamide (C.M. Williams, T.C. Kirkham, Psychopharmacology
143 £3) (1999) 315-317; C. C. Felder, B. 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 appetﬁ:e‘
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
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35 state and nodul ates food intake and energy bal ance.
Fol  owi ng temporary food restriction, CBl receptor

ﬁﬁ)b?ﬂ% mce eat |less than their MA|d type poT/EP2005/000424
(F. Utermates, and the WD 2005/ 075450 PCT/EP20 -0 5/0 0

04 24 3 CBI ant agoni st SR1417¥6A reduces food intake
in wld-type but not knockout mice. _ _Furthernore

@@ﬂ@@tameﬁét Fpt41RLE pdaresierd mtaEedpEEaTEeE MRt &%’ﬁ%ﬂi%

gﬂ hala rﬂe@eoﬂ@é‘fepﬁﬁ tswrlﬂﬁfg‘%p £dsbdfited Wa¥@leFatefl hypothalamic, but not
cannablno

db/ db
ek el of CRQuREn Wyt h S R B SR raFe F Gocker s
@L@gteqaﬁtﬁptréﬁtﬁl%nf Saueesl ﬁﬁaﬁﬁaj’ﬂ/@lﬁnﬂ:r&decﬁlcﬁs madhmhmwz-

O EEal e ME s, Thsserhad seadad cot o

teab@ahibinsidt vk dyfithilames ﬁm}fctomcﬂky aurmraﬁ@ @B h rec&p’r@@js to maintain

I nt @gatlﬁand f{/c%rg)grﬁg ene@gf ﬁ%@%egﬁfﬁeﬁlﬂytléﬁﬁﬂ ﬁg"ﬂlﬁt{ﬁgo 5. K
nap,aras; 1BW dogi J. LI, SJ%urﬂem,,Z #aranFEzE@zaé L IMiogg o 57 Ppimr@r T.

'gggﬁ%%g§gh§8%gg&%%%9?é6§ha§%%g%nsg?ég{Fvilgnggggg?st I

i nverse agoni st_is undergoi ng. cur t h
1] ERaMAT e el b are ety mdefgoipg curvently

- %‘B’é@ T8 dihicatrials36ete 1 eefthddof eksitp Hdylonbie bihhé pihogescontrolled

ﬁ%c%gg%g%g 5\% gﬁfﬂqg %\héﬁ? cfaﬁx%ﬁ# @é@%% nl f I %cﬁgyced body weight
Bé{ehﬁomlybrealtﬂ @ladebcC(éY Barh, Mh&n&dm@a&nohh, MI@‘S@H&&IH Hashmati, G.
It'LG FB{” gﬁpﬁg%mo ﬁcl? afrz]%goms S 'P%%b Péts?c%%r tobTE %@f@ﬁ%ﬁ%@e&?dﬁ%m ﬁoétracts of
ABBed22oa AICSI\TZE@annJgMe@mg ehirage, LL UpitadaYatey éﬂ:ggst 26-30, 2001).
August 26-30, 2001). O her conpounds which have been

- Propessd @snfdinds WRLRM0E béﬁtﬁgﬁcﬂyﬁ h$CBI ﬁa‘é@iﬁt@i hvtedohists

PR ely 18T ATl G SR ARG (ARD Nabichaty SR Gpilders, R
\145%%91{1813 Caﬁllﬁbn@ cxkfgrﬂ [Phathesol. B/ Thé) 2371Q91)991) 170-183), like 6-
Lo 4@3 M Egiieg l{&nolg%lgay%!\(/ld ﬁ%ﬁsg%z%m%rd NIDA
Res. MMGQII0S (1081)89%) Jor 896d@raniiolind (b6 aKativsolmé, R. M.

QRS Bt i oM GIBEALSES g 1

|Yama¥amashifesSci. it { B98¢ 15 6118 nga)twqel@ Grifign, sRFemando X Ii, A

,J/‘Elg v m%} n.a:sr f;,lffé % 58 (Zf 9% g@g% 192% 95'3% Ax? ; éb thiofhene and
meyzddﬁlfm[namm@wé: Bt Boo be Pubb s dapt 5%@5 R @ Mackie,
|VHCkI egf ]&Zulﬁnan] W@HnﬁdeﬁAD Bri jo@_‘yisoﬂyﬂv_[ @. mne G.R. KOPP€1

B2 ol }_,,ghamna efé%aﬁé%; ?%?ikl(bﬁgg ar) dc.l:mlosed e 09602248,
558559@1%1 Pralkdi-( ﬂla[ﬁEﬁﬁblmlEaﬁz]@hdiﬁla&lbnesZ(M Kahyot i 88)) Govaerts, E.
41 5eb8sed 8. MOP0084 5

erm s oupaert, &t, Bioorg. Med. Chem. Lett. 9 (15) (1999) 2233 —
2236.} as well as 3-alkyl-5-arylimidazolidinediones (E. Ooms, . 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 CB1 receptor respectively act as an
inverse agonist on the hCB1 receptor. WOO0015609 (FR2783246-A1), WO0164634

- (FR2805817-A1), WO0228346, WO0164632 (FR2805818-A1), WOQ164633 (FR2805810-

A1) disclosed substituted 1-bis(aryl)methyl-azetidines derivatives as antagonists of CB1.
Tn WO0170700, WO02076949, and WO0276949A1 4,5-dihydro-1H-pyrazole derivatives
are described zs CB1 antagomists. In several patents and publications bridged and non-

bridged 3-pyrazolecarboxamide derivatives are disclosed as CB1 antagonists/inverse



US5596106, 3-al yl-(5,5-di phenyl)im dazoli di nedi ones

(M Kanyonyo, S. J. CGovaerts, E. Hermans, J. H
woopaerise D. M Lanbert, Bioorg. Med. Chem LetQI/EXR005/000424
(15) (1999) 2233 - 2236.) as well, as

3-al kyl -5-aryl i m dazol i di nedi ones “(F. Cons,

OLLEIR o0 ISR Qoo 00 HAPRARIES, BBy %ggg@ad% Usss9A1,
45EP(5€J)5357¢ EIS@QL.)MNMOMW%MCJ@%WSIH%aM@ggmetd t he
CEB;Qs%{vfiﬂ égt%émr SRRAGLIYE RiAEE: AST. P]E‘am-l 3. aﬂ%'ﬁt ,363).

recepi of . W0015609° (FR27
WRTEd68h ] cUrRbBEBEIerepioy 250NbDs heen m@é@ﬁ Tarzia et al.,

5 (ARR280Qa348 oﬁéﬁn 206@%@@@,3 PHRRRGORSIHOs hale bedli deinaged CR1

substltu bis(ary thl-azetldl
asSABRTRIRR fgqegt%fan@sims@ YASRBOTFH D '8\?‘59@5%%&{@8?082190
argoMB089 49A WIS be/d Maribtk Wﬁﬁfﬁ@d}c@'c]de(’mn&mke,smazoles and

a:{glaﬁ@ﬁﬁra%eg%&acﬁaiedﬁl‘/géggﬁgggiV&g)r%])}%@ Z.,es)(igj’(ﬁbs%ﬁeﬁféososzws and

3 “W0aa184é 8. dpipbxapiptezinecarbatamidss ae éeSdrl'sai oswPBE5 1880,

e e T
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E ©93684943)55624941, EP576357, US3940418, W03020217,
W0335005, J.M Mussinu et al., Bioorg. Med. Chem )

2003, 11,251; S. Ruin at al., J.PharntExpt. Ther.

2003, 305,1@&3% are $ejecti el dirdClY acting R8Ol meipthr n@t@@ptsmrﬂsmctlvely mverse

agoni s Ve, been de cri
By BB GNE CHERT 20 FE fraBRe R PR (lory, poioulary i
bedie tmhtmenmwasm@&htmmfrmmm@whﬁdu a@@ﬁﬁpcmted with the modulation of CB1
ant agoni st s/ i nverse agoni sts in WO03077847,

7190, W03086288 and W03087037. Various aza
het erocycles (imdazoles, triazoles and thiazoles)
are described in W0337332, -W03040107, W03063781,
v\ooso@zg@g omlsm@mm folbhwing .dyﬁjp;apag an¢eet forth to illustrate and

hy .
di p%%r(]%g pﬂy%raﬁgl f?’ agldg a o‘%ﬁ%&j"es | n&a%ﬁégcgg}g%%&é%edthe invention herein

di phenyl benzene carboxamni des in WO03084943. Di scl psed
are s& et speaificafiondde kFondoway iossed th sxapREroup consisting of one to

a@faﬁﬂ%?éf&taﬁ Iy sToRe s fouekubbRURIS@). agoni sts. Such
antagoni st s/ i nverse ant agonl sts are useful in nedical

t hera part Jarly ip e treat pent, and/ or

pr oven b i @h@ﬁ! aber feaeminy Born e OFheE GO Feferh p @ branched
W@gﬁi Ifhtgtthaﬁi;] mGBbTalleChS sitﬁﬁﬁ@c% digths Uhy&98arbbhesdica ®f one to twenty

i ndj cat e owi ng definjtions are set fo

| FithER bk, bi¥eralig pRAtS TRiech S S Rima oxE Bteforblyppt o ten carbon
vatoineus terns used to describe the invention herein.

In this specification the term"lower" is used to nean

a grogRe & rﬂas‘llgwkférna%qr?f 238 ok h combination with other groups, referstoa
branched or straight-chain monovalent alkyl radical of one to eight carbon atoms,
preferably one to four carbon atoms. This term is further exemphﬁed by radicals such as
methyl, ethyl, n-propyl, is opropyl n-butyl, s-butyl, isobutyl, t-butyl, n-pentyl, 3-

- methylbutyl, n-hexyl, 2-ethylbutyl and the like.

The term “halogen” refers to fluorine, chlorine, bromine and iodine, preferably to

chlorine and fluorine.

The term “pharmnaceutically 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



ei ght, preferably of one to four carbon aton{(s). 20
The term"al kyl", alone or in conbination with other

“(ﬁogqﬁ§ﬁ Jefers to a branched or straight- chgtgmmﬂmﬁmm¥u
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noval ent saturat ed al i pha hydrocarbon radi cal of one
to twenty carbon atons, preferably one to sixteen
carbon atons, nore preferably one to ten carbon

aatcmhémﬁﬁhreamcé seaciriowed, taitacd acid, meghracsPrhanicaibisHarliorrid, p-
Wi, O EH;% QRS heRB Sl ARe n&@t&%ﬁ&@ leﬁzd o@ﬁamsms Preferred

stral ai'n nonoval ent al kyl radi cal “one

e?iﬂghwtb a@é@&é@r@wﬁ% mﬁké’ﬁ@érﬁ&bﬁ‘ﬁiﬁ BV otHoR xrhY@é‘PtHSHDd@S and

ah QB estlibSic L&A Blls Sy hihethexes i eldd pbchit ? pedireal. s
such as nethyl, ethyl, n-propyl, isopropy n- butyl,

S- butyl |sobutyl t- butyl n- pentyl 3- nethylbutyl

Pé? gﬁ\é oPg eﬂ% E gttg%m%g%‘thtgv%nhpxg ﬁeilateshte d:omgguné'o%%rmula (1) as
plefihied alintvy, wmels &’ ahdl Bf tagethenwithithonitigen Ahe toevhirh they are
@J&&e‘&%&ﬁt ! C é’ ?0701%&'53?1] ?n’?‘cﬂoc dlcegmfrét‘ég ﬁet%?dcsralcqgng which

e conpoun
on@mptmna&y @Irslt@a ohe as vy hh@fﬁm@tca@s 1@ emy@mﬂdrsshrtéd from O,

3¢ b4 g, 1l tgrgﬁm@fe'e%bo%&&h&k‘tURi endRt g etﬁa%ﬁhﬂl’é'rﬁtr@&‘én%tom to
citric acid, formc ad gggelc aCId acetic

e S O o, G i AR LLCI Y020, e ring
SHEEL Ma$ opEbkhily E&Etﬁﬂlrdrﬁé faehek oﬂﬁéﬂﬁﬁ@iﬂ%ﬁl&g‘ DAGRE | fbferable
an

alic c_.ac | phon c
Feew»yvgfe%ﬂﬂ%#fd%%%f et g BE ot EPE ek gcawﬁch they are
&ﬂhﬂ&ﬂm&éﬁqaﬁ&ﬂﬂaﬁd&n&@hdﬁ@ﬁs naleates citrates,

hydr ochl ori des, hydrobronm des and met hanesul f oni ¢

aci d Iﬁ%n&&ie%%ﬁ&ﬁXQ{ Errggagggeh{iﬁl% lgcgag&%;a%e% REEEGhbYund of formula

prefe resent 1 nvention
(Bl astdeBnednbave svhoraimB” bfhytorzmmd kelqgey, a*s*erﬂ@ﬂ phetno. Preferable

ake [Rie R Elm?cﬁﬂ B?efér@[ﬁ@hﬁ%l?eﬂ’\ﬂehﬁuésh? aﬂ% ﬂﬁ&g %ﬁd chloro,
at.om t whi ch t tta é@ g{
TR e SENEE Y Pee erecdh Dredrady Rots Ygra%élfl PEh?lPSF@ such as

vhicedy may optionally contain one or two further

" het eroat ons independently selected from0O, N and S.

| ferable enbodi th
e e TR e AL Rl R et
65 s elhboos odyedn B amhﬂﬁmtem ihétpendentlylhiabogen. Ryeferably, R

B PR RLRRNR KV O AL Bo NI B A e BRUBRNRALAIT are

€ Ting. prefe erocycllc ri
floored by R and R2 together with the nitrogen atomto
whi ch they are attached are piperidinyl and

nor pRQLE BBer embodiment, the present invention relates to a compound of formula
(1) as defined above, wherein X is —C{O}~ or ~S80,— . Preferably, X is ~C(O)-.

Preferred compounds of general formula (I} are the compounds selected from the

group consisting of:

4-1(2°,8 -dichloro-6-fluoro-10°,11°-dihydrospiro[1,3-benzodioxole-2,5 -
[5H]dibenzo!a,d]cyclohepten]-5-yl)carbonyl]-morpholine,

| 4-[(2’,8’-dichloro-10°,11"-dihydrospiro[ 1,3-benzodioxole-2,5 -
[5H]dibenzo|a d)cyclohepten]-5-yl)carbonyl]-piperidine,

4-1(2’,8°-dichloro-6-fluoro-10°,11’-dihydrospiro(1,3-benzodioxole-2,5'-
[SH} dibenzo [a, 4 cyolohepten] 5-yD) carbonyl] -plp eridine,
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- [(2', 8" -dichl oro-6-

In anot her enbodi nent, the present invention relates
to a conmpound of formula 15 (1) as defined above,

wiohesi-sus3 i s hydrogen, hal ogen, |ower al kyl QBN 000424

Preferable |ower alkyl residue R3 is nethyl.
Pref erabl e hal ogen residues R3 -d® fluoro and chloro,

with fl uoro being espeC|aIIYa§heferred Preferably R3
i s hytht Ggéndishlonedtolisrodidoh yeosRIFQ L3 thenapd prade-2.5 -

e[pndivmRas| a,%]a@o%ﬁeepe #lﬁﬁﬁﬁﬁj}l}lﬁldrghﬁ RS to a

compound of ornula 20 as defined ove, wherein

At mpﬂﬁpcﬁﬂv%%m%o@% C9Eny e

‘cHH} dibenitiatd] gyehepah] -§- ,yl)@érb@ﬁ;ﬂ]a&o@hehné,l uoro. In

anot her enbodi nent, the present invention relates to a

conp fos s I abov in Xis

O G B shgldbtb 3o e gl 8 R Rl Bt €, T
dﬂpﬁu@[&ﬁ] qychobepten - &ﬂ’iﬂ@éowl)] -rapeiditte  conpounds

selected fromthe group consisting of:

4 [ ZncBindob e o QoM 00l cyedor o ydr ospi ro

[ 1, 3- benzodi oxol e- [SH dibenzo

[ a, d] cycl ohept en] - 5 yI)carbonyI] nor pholine, 4- [ (2',

8" - th ciisodspect, therelid prodﬂd?d/ﬂ% @&Eﬁ:(fuﬁdiof formula (B

1, 3-benzodi oxole-2,5 - 30 [5 di benzo

cycl ohept en] - 5- yl)carbonyl] pi peri di ne, 4- [

(2', 8" -dichloro-6-flpfporo-10', 11" -di hydrospiro |

|, 3-benzodi oxol e-2,5"4 [5%] dibenzo [ad]

cycl ohepten] -5-yl)ca [']-piperidine, WO 2005/ 075450

PCT/ EP2005/ 000424 6 ‘

'-.)hy'pﬁépiro[l 3- ben
zodi oxole-2,5" - | d) cIohepten]

-5- yl)sulfonyl] -

4-1(2',6, 8 -trlfluor FO ' yoRBsplro[l 3- benzodi
oxol e- 2 5 [5H dibe d] cycl ohept en]
- 5- yI)carbonyI] nDrp" 5

-oxole 2 5 - [ 5R] R5

di benzo[ a, d] cycl ohepten] - 5-yl ) car bonyl ] - plpedfhlne
and pharmaceutically acceptable salts thereof. In a
fwlesdin aspect, there is provided the conpounds of
formula (1)1 R4

R'and R? together with the nitrogen atom to which they are attached form a 4-, 5-,
6- or 7-membered monocydlic, saturated heterocyclic ring which may optionally contain

one or two further heteroatoms independently selected from O, N and S;
R'is hydrogen, halogen, lower alkyl or cyano;
R*and R’ are each mdependenﬂy halogen; and
Xis —C(O)-~ or —SOz— ;

or 2 pharmaceutically acceptable salt thereof.




OO 'XR O/ RBR R5 (1) wherein 5 R and R2

together with the nitrogen atomto which they are

attached forma 4-, 5-, 6- or 7-nmenbered nonocyclic,

saturated heterocyclic ring which may optionally

contain one or two furthefaheteroatons i ndependently

selected from0O, N and S; R3 is hydrogen, hal ogen,

| ower al kyd or cyano; R4 and R5 are each

i Nngepsn L IS - - or -~-SC2-; .or
O nbps IROBRyAB fprolds i Tcrplplhiip'og gompapings o

a pharmaceutical |y accepta

formuls (B 3¢ide{medehove, (htshepracessspmpiisted a process for the
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manuf act ure of conpounds of fornula (1) as defined
above, which process conprises: (a) ketalizing a
conmpound of formula (A) HO X 12 HO R3 R (A) wherein
R) keRilizing3 caompoxindrod fersawefAhed herei nbefore with a
conpound of forrmula (B) O C RA RS is (B) wherein
R4 and R3 @ ned heg'ein before; or (b)
reacting a comppumdy6f THFfmula (A) HO X~N1 12 HO/ R3
(A wherein Rj} R3 and X are as defined above;
20 with a ' oF{3o rrula(}E)C)

wherein RY, R%, R® and X are as defined hereinbefore;

with a compound of formula (B)

Cl. Cl
O bW
R . R®

wherein R* and R? are as defined herein before; or

(B)

(b) reacting a compound of formula (A)

(A)
wherein R!, R?, R? and X are as defined above;

with a compound of formula .(C) _



-7- OR R5 (O wherein R4 and R5 are as defined
wbensgipsfaefore; or (c) reacting a conpound of pfpEpibh8o00424
(A) HOX~-NPR | HOI R3 RZ (A)_ 5 wherein Rl, R2, R3
and X are as defined herein befdre; with a compound
of formula (DD S Ra\ 1/ R5 (D) wherein R4 and R5
are as defined herein bkfore. In a third aspect, there
| is provided the
1 manuf act ured by

% e e .. WO 2005/ 075450 PCT/ EP2005/ 000424
\
|

efined above. In a
fourth aspeﬁt . he pharmaceuti cal
compositions co onpotid _as defined above
and a pharmaceutically acceptabl e d&rier and/ or
adjuvant. In a fifth aspect, there is provided the
conposigends ada R’ aechsalefuel haeindsdrasor t her apeutic
active substances. In a sixth aspect, there is

vi ded the conpo S_as fined above for use as
%g?egg%rfﬁ%%oné%?%éﬁgg%%@%’ggs for the treatment and/or
prophyl axi s of diseases whigh are associated with
nmodul at i on P bex@B HKxecfbtor. In a seventh aspect,
there is providé¢ e us@ of compounds as defi ned
above for the _iprepd a%{gﬁ of nmedi canments for the
treat ment a0/ or ~prop axi s ﬂ@ di seases which are
associated with the nodul ation’of CB 1 receptors.

5 wherein RY, R%, R® and X are as defined herein before;

with a2 compound of formula (D)

wherein R* and R are as defined herein before.

_ In a third aspect, there is provided the compounds as defined above, when
manufactured by a process as defined above.

In a fourth aspect, there is provided the pharmaceutical compositions comprising a

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

In a fifth aspect, there is provided the compounds as defined above for use as
therapentic active substances.

In a sixth aspect, there is provided the compounds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of diseases which are

associated with modulation of the CB1 receptor.

_ In a seventh aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are

associated with the modulation of CB1 receptors.



7a In detail, the compounds of formula (I) wherein R

to R5 and X are as previously defined naybe prepared

usi ng the general nethods depicted in Schene 1 as

further described bel ow A}ccordi ng to Schene 1, a
catechol internediate of fofnula (A) can be ketalized
with a his-substituted dichl oronethane derivative of
formuilra (B th@c&ﬂpélﬂ?cfstofﬁﬂjnﬁﬁyﬁ%gm%e%n R @Wﬂﬁiﬁﬁl};easpreviously
pyridine) or neat, wth or wthout the presence of a
béefangdemay borepaichaying the ganensh methads depiced in Schangt as further
>H00CHed Belyive! d product |. Alternatively, a conpound

of formula (1) nay be prepared by reacting the

cat ec oL éq%@gg%%% élgj'ff r,mul a @Fg’fgﬂgﬂ&g& on g{taﬁz d
fornu & » aeéﬁ‘&é?%fg ateof tor Esanﬁ)ée €
Otyithm e sxhllﬂﬁh%te@ @ibhbﬁ%me%n@n@ dclar}iﬂlnue oEfbrniuta (B in wh ireeitsolvent (e.g.
t r enoval. .of . wat er i st ion, azeotropi . 1.
P eF e ARl P b Sithon (b Gy s PR s pyridine) e
nekeded smperatuesegr>MNRCHimpeld@rydeo paiieynbyelpt hoggound of
%?%l{g%ﬁ?b%@?ge@a %e&%?&tth?tzzt%ﬁiﬁe%egggg%Qﬁda (A) witha -
Aketennol ﬁovreul} (G a@m@qﬁi@mﬁraﬁm{gg? xﬁOfChayt lgg in an inert solvent

. e . t i . .. .
S ARy Y SR i
i oF additiorpt dgmonsmts (¢& mepleadan Saves o4 32 impthgxprropane) by methods
Vied Vpiin {8 %rﬂé&se%nwewkelﬁg hasAabhesgy -1, rﬂeggh@)k AITHAR), 62 (2) (1997)
W Sﬂrretal WO 2005/ 075 Oigé P20g5/004 - 8- saltlél ol
(%2:8 . Kgpfmg}y, AEPIRBAEN ﬁ%%ﬁmi I By f: PrpaE _ygr_ear.?tl_ng e catecho
Shbdtediardof ah ol (AYwitbaehketine i ghiula 1D) d@GE i ambindrt solvent
T AR o SR et LA vith a el
/.R5 D . | |



5 Alternatively, ‘a conmpound of formula (1) maybe

prepared by reacting a diazo- conpound of formula (E)

with a 1, 2-diketone of formula (F) (Scheme 2)B¥eprgosino0s2d
WORNKBEE known in the art (see e.g. J.M Fox, NR

Gol dberg and T.J. Katz, J.Og.Chem, 1998, 63, 7456).

Di azo- conpounds of forrmula (E) are avail able fromthe

cakregnodbngetiddokdvandntebyt (petdm dShknganE. Kitelhd. Gama, A.

art;. 1, 2-di ket o f..fon r klable from
cRUB o eF BT T oAy e o L h the art.
Schene 2. RA R4 O\ X~ R~fIXT:RL { ' RS R EF
(~) Sdhembils-substituted dichloromethane derivatives
of forrmula (B) maybe prepared 15 by net hods known in
the art fromthe correspoﬁi?fg ketone by reaction with
t hi onyl WD 2005/ 075450/PCH ER206%/ 000424 9 chloride
in the presence of 43 @ &Hor nyl at ed agent,
by reaction with phosphorus”pentachloride afith or

wi t hout the presence of a smibt abl e sol vent, g g.
phosphorus oxi de chloride (Schenme 3). The k

formula (C may, be preparediby el ectrophili&=gremmati X, R
stiPst it ')ém/ of theFderivarT™ve (G_with I:(j]: 1,
chIn e pregens & oM. Ss aci d ( o RsR
abgrmi Tz Ti chl ori de) i inert sol vent 5.
carbon disulfide) (e.g. MR oPavia et al., J f
Medi ci nah Chem stry 1992, 35, 4238-48),
byi ntranol ecul ar cyclisati O of a carboxyli & acid
derivative of formula (@i tifespresence of a Lew s
~acid (e.g. pol yphosgh @@ ith or without an
inert solvent (e.g. 1,2>diX get Ffane) (e.g.
W9854180). 10 The thi oketoE]es of formula (D) maybe
easily prepared fromthe corresponding ketones (C by
s reaction with a suitable thionation reagent (e.g.
phosphorus pentasul fide), according to nethods known

R
S kbdpeur®offormeatd Biptwi adi, siliketoan of formulp (FY (Schemary h‘éy:}ethods
known in the art (see e.g. J.M. Fox, N.R. Goldberg and T.J. Katz, J.Org.Chem.,
1998,63,7456). Diazo—compounds of formula (B} are available from the corresponding
10 hydrazoneby methods known in the art; 1,2-diketones of formula (F) are available from
catechols of formula (A) by methods known in the art.

" Scheme 2:

The bis-substituted dichloromethane derivatives of formula (B) may be prepared
15 by methods known in the art from the corresponding ketone by reaction with thionyl



E

J.Org. Chem, 2002, 67, 6461). 15 Scheme 3: R4 R4 R4 S
S RRREREDCB RARS REV\V | RROH GOH

w@h@ﬁg S of formula A can be easily prepareq hpemkiRos

ondi ng di phenyl et hyl ene protected ketal s of
formula (la) by treatnment with-%@n acid (e.g.
trifluoroacetic acid) in a suitable inert sol vent

(ﬁl&ldellﬁftﬁby ﬁ&ﬁc&&ﬂmrﬂ: dﬁ)anmhebm -forederedngentdoy Weethnarith

%ﬂo%}gﬁgs P@H%@S%gf x.ltfl%mql(“t' %fﬁ%g%?%f agﬁlg%ﬁﬂa%&vgﬁt &g

ER2006400624de (Stiperne ﬁ)et hyl silane), neat or with a
suitable inert solvent (e.g. nmethylene chloride).

Al ter, ag{¥ .y Cf@rrg@f;&gez gq; gfr a%&lﬁre?ec@@@hﬂﬁ a@@ﬁkﬁcysubstltutlon

prepa Om a corr benz pr ote
cttee Aotvatfe ﬂ‘@rwiii;h@i ):h]@;.ld@gﬂ tp;gﬁnc(eé%a EW1S aacd (%g aluminium

wgﬁl%ﬁapfﬁl %r]néﬂascﬁ&%t s gsanee mﬂﬁ@) $eli. tmm @adiabadlyBturnal of

um on carb

/Mﬁélr:ml Cb@qutry 5982, 35 é@ﬁ %ﬁ%b@?fl%‘c&m&o o o?r cﬁﬂﬁfn‘? o% %ﬁarboxyhc
GitH @@mﬁ%ﬁb@&ﬁgmﬂdﬁ (Ham deprapndeatie Lawisreidi (s.gapolyphosphoric acid)

Syt Brraner s pof e 1 5 - i ora MRLIVY (£ AN

10

15

présence
triethyl amne). Either the correspondin aC| din
c hI or Tlikedidk¥e@ey offorr@ilp (D omydetepsiEPyena from the corresponding

(Elg%ggﬂg* ng &l xtnb‘EEQXL ?Jyl@%ﬁﬁﬁﬁoﬁ ?&a%gﬁ (e: —Qidspﬁdﬁru& Beéntasulfide),

aad:mfamg ‘@rm pihs 191@“@9{9 %?ﬁtdﬁéhfblbfﬁiﬂn%ﬁfaa Wﬁfe(sgfvﬁnt & tcﬁuene)
5 Gildse g6l fakarh b yldistpaded {og Tof Curpbey,
EMFﬂbﬁ?%ggﬂg&ﬁkoaA byQ net hods gromn in the art
CB@néﬁbﬂﬂ)ﬂxﬁ éﬁ nethylene protected ketals of
formula (la), bis- benzyl protected catechol of
f or nug@efnd)3: and cat echol derivative of fornmula (K)
may be prepared by methods anal ogous to those

descrlbegfln the Ilteraturgﬁ Schene 4: l

Catechols of formula A cen be easily prepared from the corresponding
diphenylmethylene protected ketals of formula (la) by treatment with an acid (e
trifluoroacetic acid) in a sultable inert solvent (e.g. methylene chloride) or by treatment

| 20  with an acid (e.g. trlﬂuoroacetzc acid) in the presence of a suitable reducing agent (e.g.



OX[kZ HOXNRHOX~-YR N2z HN ORHOR3 R HOR3

Rz AKIa OX\NR z COR3R 15 Sone conpounds of
,for é}l) My possess asymmetric centres a 05/000424
“?ﬁ@ﬁ@??ﬁ‘r capabl e of existing in nore than %ﬂ;’rfﬁp@(} >
stereoi sonmeric form The inventiDon thus also rel ates

to conpounds in substantially pure isoneric form at

ORRH s T1AEY) En A6 YWEY b switabBriheresolasnt (wg] thethglend siemds,

I d h .
o aae 0 g s obiey hiery e PEFRER zre b A e JiRing bis-
LESdnmg yﬁ'bﬁettaﬁ cdi.thﬂ"E)ﬂ nediatle,(J) by rmluat@més Uﬂmémolg@nam@@,@n thedpresence
bééf it%& tag&ﬂﬁm o‘flrca bon, H’L@J&t OHARY the art) Alternatively,

or el uant),

5 oF cau@éﬂbﬂeraramveeszflfmnméa dlgedan be F@u e Wi EnAPpIBErEragne B a
taabuik tﬂt’?er?%ﬁ’t‘{)édgs F,888A& e dhfsiad, ﬁstfl(uhhe b#TTHR]) ® the presence of

d I
Le?%a?%ég" ot b 'éq?@sﬁ“ 7 890 PLDBAR BT 7o)

cﬁ@eht'ﬂl% cBa 22 dﬁ@@ﬁl@iﬂ?ﬁcﬁldﬁh&d&s\(ﬁ.—sw M5bﬂiﬁ545ﬁespondmc
EPﬁOOS/ 0 i bed .above

gacidy e6 Iactbv {S‘Pﬂﬁ"c‘@u na g)ﬁ)pna%e coupling agent (e.g.
10 a@@’t&tﬂi yvidiieidasdd)tase ﬁd&é lfcﬁcthe prapatBou Qéchtailols of formula (A) by

t h t | t

BEBANED S A S, R SRR Bt

affia)} bis- pwplrgrbmeé cattcll oblaaslahl ad cateshallspistie of formula (K)
dul o Qfatbis & ds6 G8RFBESn thoLiRARure.

rr% %Iéﬁr%ﬁg% hg&él nvesntiao‘ﬁ tSher efsore 15 rléll ates to

corrpounds as defined above for use as therapeutic

act i VishemB4t ances, particularly as therapeutic active

subst ances for the treatment and/or prophyl axis of

di ages whi ch are associated with the nodul ation of
CBlreceptors.y The«invention alsp rehates to X .
pkfar ne -I “eoposi t iTthy Compringing_a ol g ay R
de an\d a phar na caalpt?-y accept I
car and/ orR adj uvant R R

Ia

@\/O:@X\.I?!/—F{I
2

Some compounds of formula (I) may possess asymmetric centres and are therefore

capable of existing in more than one stereoisomeric form. The invention thus also relates

is J

to compounds in substantially pure isomeric form at one or more asymmetric centres as
~ well as mixtures, including racemic mixtures, thereof. Such isomers may be prepared by
20  asymmetric synthesis, for example using chiral intermediate, or mixtures may be resolved
by conventional methods, eg., chromatography (chromatography with a chiral adsorbent

or elaant}, or use of a resolving agent.

Tt will be appreciated, that the compounds of general formulz (I) in this invention
may be derivatised at functional groups to provide derivatives which are capable of

25  conversion back to the parent compound in vivo.



10 In another enbodi nent, the invention relates to a
nmet hod for the treatnment and/or prophyl axis of
di seases which are associated with the nmodul akigB@000424

“‘bﬁTﬂPE%ébtors, whi ch  nmethod conprises adm nistering a
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conpound as defined above to a Muman being or aninmal.
The invention further relates to the use of conpounds

as d%tgl @gelneéa%%gve‘ e cbh@ouihas vifestmiarl) capiihonaceutically acceptable
nﬁ?ﬁg Fﬁ/ﬁ‘?% Iﬁglbge ll%%?se &%{Eg&l aﬁy &?Lh alggd&%?cesateﬁa%ﬁl\éﬂﬁ £§ ﬁl&%peu’ucally :

| ;iBﬁQfB bhietnced fat s tieatnidng azmé/@r ofopbphpsoh discases Woith Agssociated
&Q%}éﬁ%dﬁ%ﬁ?%& P %ﬁﬁ& c%ﬁ’t g£ (I)l?ggé CABARLRn], e Ink}@n‘aen therefore

pr op i seases. whi_ch
a&‘szmesl tatcathpaishds a5 Ideﬁrmddlb P o5 fiseds topapentis cepY Sta%‘iﬁ’&h

nEdlica g&&i ?H[ﬂc%%ﬁ@e ABstaRR %’H’cﬁe geattRht netlodpyplylaxis of
R I?Iﬁ he expLeSS| | seases associ at ed
mdmtasmydubla@te@sﬁoetﬂteéwﬁil t a&tog oH e d B eases

whi ch. can be treated and/or prevented by nodul ation

of CBirpe fn%@@lﬁﬂ)zﬂﬁ) relots o phaeeﬂsamce]rmmmamns bopesiag a

e ch i DY ILE: G S0L 080 SABEELAL bt PRI Mot

depreSS|on substance abuse 25 dlsorders |nclud|n
abus eIroefnomls@tcehrhtodmms thé orveetiemyslasesttor metbodfughe featment and/or

and/ eafak hich
ot I E s 2 B0 S, e chymLg e checpon i
”mﬂmdrr@mtswe@eune@rme pSYTDAYER ah%eﬁnﬁ bR RGHnbeing oT

dj e, ammesia, nenory and cognitive disorders,
sénile denmentia, Al zheiner's disease, eating

di sorders, obesjt i abetes type |11 or
dependBhIVER e Iﬂﬁfﬁﬁ)to e P g ?W@%‘Ftdﬁ ar P et se?aEL I}s? b for the
30 c¥ipitint kiWor BiophylReaof disdasanshidi sensecisied W1th the modulation of
ca di ovascul ar disorders, infertility disorders,
LdFFRIFOns, infections, cancer, denyellnlsatlon
-reIated dlsorders neur0|nflannat|on in partlcul :
in at hesdbtberosihsenton relhees Guiheluse Af @arpamdy ARIA RS above for the
vi ral

cPLERE Eﬁ%n gleCR %aedtcg#nﬁnts fcﬁetﬁg s gtjﬁe\ﬁ@ LY bia%'vr Al BF 8isedeh which are

rauira € aspec e expr essi.on

" disocassvitsboiodtbonot REHBHID R, SHOGRCHETIERS comprise
g&%@%@g&as&gﬁgigﬁwgo eating disorders, obeS|ty,
Ia

es type Il or non insulin dependent WO
2005/ 075450 PCT/ EP2005/,000424 -12 d
o oF R SARRH ONE SRFFPR o SBISE R O Bepbaaah s Ch!

Ofec@ptoSd E&Eﬁ@@l@@ses ahEdhueh rh;g tedatedhaol/ ot @p@nﬂ‘edd‘vy racpdj,ﬂaﬁon of CB1

" L:gcggto?se SQSP c%geagers] %Xconllpn b HUR L bt ﬁﬁﬁ{ea %,%sych.tc disorders, especially
anxiety and anxiety disorders, psychosis, schizophrenia, depression, substance abuse
disorders including abuse of psychotropes, for example for the abuse and/or dependence
of substances, including alcohol dependency and nicotine dependency, neuropathies,
migraine, stress, epilepsy, dyskinesias, Parkinson's disease, amnesia, memory and
cognitive disorders, senile dementla, Alzheimer's disease, eating disorders, obesity,
dizbetes type II or non insulin dependent diabetes (NIDD), gastrointestinal diseases,
vorniting, diarrhea, urinary disorders, cardiovascular disorders, infertitity 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.

Tn a preferable aspect, the expression ‘diseases associated with modulation of CB1

receptors’ relates to eating disorders, obesity, diabetes type I or non insulin dependent



aspect, the said termrelated to eating disorders,
obesity, diabetes type Il or non insulin dependent

ng@&g@a 8o (NI DD), abuse and/or dependence of apcr/EP2005/000424
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nces, including alcohol 5 dependency and
ni coti ne dependency, with obestt¥being especially
preferred. It is a further preferred object to provide
a dmtaﬂeo CNIEDI neafoieiimmetiqy, diseriter.obusf andfgpdepgrcence of a

6}%%}% &, rPCﬂldf-T aS[HJ, d%@ﬂﬂ%@hd%‘l&@iﬁg eﬁrﬁleﬁé USa more preferable

ri ses admni strdtion of
a atyieet; &Fﬁemdl temh Eda@ﬂﬁ@eﬁﬁﬂg@ﬁér‘éﬁﬁhp efityadiabsesdtiprgll or non insulin

QEOLHE00; o Pesf( ﬁﬁﬁw Y2aHirhd antJoCFRh R&Hck 8P bestances, mciudmg alcohol

ass ciation wth a fher peut| al | egfectlve of

a dependep@siad; rmﬁtmetdépen%a% e |0<§>F%/1§77 T BT I AEC e

|i pase inhibitor is orlistat. Also an object of the

| nV e nH 98 fikshelr @Jﬁef&ﬁ&h @L@e@So gestid hachatiof eredtarent treprevention of

of '}rge @Eﬂj}&{ﬁﬁ &n%ﬁ\: %&P&Jﬁ If?tqt!i%ﬁ% I}EEfLBIt%g mfbﬁg\/f) at a%ﬁm&n which

nt;eeradnumaﬂrmcﬁud)m&lyrapextrcalhy@ffeotwmmmf a t:@mpewad according
t %g PO ARLEE ok PiBb YA ANBLARIN feckiBCamonnt of o

r preventi on besi_t
r émteeu&ﬂbltsn peigsicslagli whereloibe insee E&d?ﬁqm%@rﬂlaf@t é\#oeﬁl qpject of the

ﬂ‘g&lﬂ fdiGa iho(?lfafs %%Eén"’b@d SR Rer BF signIORBAMNEEparate or sequential
accor or mul a I conpl na

agd@ema:ratm qﬂatcnnwoelﬁ% PEGIELRE B OP-"SP‘Jiﬁf @ﬂeﬂo 3pashiR st

otpglefcugﬂ dsrd9frdiipsiatineat ment of obesity or- eating
di sor ders so that "together they give effective relief.

gglotr : 1{1?@ LRe! erfé*q%%g@gé lt% %fcm egarxglga‘%ﬂg ?_%r 4he e%itgrgentt 8r prevention
sef obahi ﬁna?ﬁbersﬂcyj petlﬂkcé disnidiets whicks c{rSSmRies adGimgiat@nicdas
0 rﬁ]af%%%% %:Q&W%ran% ht %Pé.) Xcg:n ﬁc@ﬁ?ﬁiﬁo formula (I) in combination

ge separa t aneous
a@nassosamcat wish 2 ﬂmrelﬁmﬂh’eeffeﬁtp@@eldqm ohpiher djugs for the treatment of

t %Bé%g %ﬂﬂpﬁgcﬁ!&@ so Tk Ecﬁkajch%r ﬁﬁ LRE eHEctRE et SaftaBIS Bther drugs

I nat a conpound t he, present
i Avaurte bav a:rqmt @p@@t&dﬂgt&ﬂgﬁfﬁéﬁ(ﬁ%ﬁﬂh‘@ﬁ linape biytorsind siestve serotonin

Ea.gﬁﬁﬁlzﬁﬁfﬁ torsd QPﬁﬂSt B BRatidRs &%@%@ﬁ@bﬁﬂbﬁ’cﬁe above agents may be
chl 6r phent er m ne, obenzor ex,, cl of orex m nor ex, '

C EBFATRPALFIRS Sepaww%&iﬂa% SIEATEAES @m ﬁs

dext r oanphet am ne, di et hyl propi on, di phenet hoxi di ne,

N- et h?kﬁéﬂébl@ﬂi@ﬁéeﬁﬁhibfteﬂislﬂétl‘ﬁ;féltoﬁipstﬁ‘e'mf | uram ne,
feni sorex, fenproporex, fludorex, flum norex,

[y ﬁﬁgﬁ%ﬂore%%é@ﬂ“oﬂ% ih ge/ﬁﬂirﬁﬁm a compound of the present

| evop er ane
mit@nfien bhrmineh it ha‘rrﬁ:;hlé@bﬁ% FEIONGH p@@ba‘é%fﬂﬁ]e gmphgiamine,

p%@lti L8%mid0 ¢ ?ﬂ%ﬂ@&hﬁﬁ@ 'cI&%enzoreX cloforex, clommorex, clortermine,
p en tra2|ne ntermne, p eny pr%g@gﬁpan1ne h hoxidi
p|cy§¢1¢3'@d@;@e élﬁ{gfen mr@mm%@p)ﬁéomgg)@ aﬁzp,pgp, TORIPT yitp emethoxidine,
Zﬁﬁlﬁwﬁaﬁhﬁ feliereeite, MG pief Shable, fapf@otdxs fudorex,
a %?ngnorex, fur tahnlamph%{]amlgg?qrtag{fetamme levophacetoperane, mazindol,
mefenorex, metamfepramone, methamphetamine, norpsendoephedrine, pentorex,
phendimetrazine, phenmetrazine, phentermine, phenylpropanolamine, picilorex and

sibutramine, and pharmaceuticaﬂy acceptable salts thereof.
Most preferable anorectic agents are sibutramine and phentermine.

Sujtable selective serotonin reuptake inhibitors of use in combination with a
compound of the present invention include fluoxetine, fluvoxamine, paroxetine and

sertraline, and pharmaceutically acceptable salts thereof.



Sui tabl e sel ective serotonin reuptake inhibitors of
use in conbination with a conmpound of the present

i nvention include fluoxetine, fluvoxam ne, p%%‘éﬁ?&@%(mm
eptable

WO HESESsertral i ne, and pharnaceutical ly acc
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are ‘det er m ned
— L@F@P%mﬁi&m%a?ﬁ
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salts thereof. WO 2005/ 075450 RET/ EP2005/ 000421 -13

Denponstration of additional biological activities of

the eﬁ%mgﬁﬁ%%oﬁfofE@&ﬁ_@ﬁgﬁ%ﬁﬂégicaﬂ AMERic eNtheRyRounds of the present
I shed t

acconp rough in vitro, .ex vivo, and i.n_vivo
AssayiPaRer bareomenth e RHHRE FHTERETF (O “Rb P Blafpre et are el

% @jﬁ%h nst LAt R}rteﬁﬁmﬁgef ‘rjoccﬂmbb yonefrata lthml'lﬁfﬁ qmaceis picaina agm-hqal agent for
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daily with vehicle or test compound for 7 to 14 days, and then bled on the following day.
Plasma is analyzed for HDL-cholesterol.

In addition, to demonstrate CNS activities of the compounds of the present .

invention, the following in vivo assays may be used.
Method for Testing Task Learning and Spatial Memory

The Morris Water Maze is routinely used to assess task learning and spatial
memory (Jaspers et al., Neurosci. Lett. 117:145-153, 1990; Morris, J. Neurosci, Methods
11:47-60, 1984). In this assay, animals are placed in a water pool which is divided into
quadrants. One platform is hidden in ope of the quadrants, The animal is placed in the
water pool and is expected to locate the hidden platform within a predetermined time.
During a number of training trials, the animal learns the location of the platform and

escapes from the pool. The animal receives muitiple trials in this task. Total distance
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The following tests were carried out in order to determine the activity of the

compounds of formula (I).

The affinity of the compounds of the invention for cannabinoid CB1 receptors was
determined using membrane preparations of human embryonic kidney (HEK) celisin
which the human cannabis CB1 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 and free ligand was
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affinities below ICse = 5 uM, preferably below ICs = 2 uM. They exhibit at least a 10 fold
selectivity against the CB2 receptor.

Compound of Example | ICsq [pM]
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278 (1996) 871). The stable expression of the human
cannabi noid receptor in cell systems 15 was first
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oanyt mﬁuence of the compound itself. The CB receptor agonist CP 55, 940 (0.3 mg/kg)

was immediately administered intravenously, then 20 min after i.v. administration of CP

55940, body temperature was again measured.

The in vivo activity of compounds of formula (I) was assessed for their ability to

regulate feeding behaviour by recording food consumption in food deprived animals.

Ratsl were trained to have access to food for Zh 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 forn__mla' (I} 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 2 paper was placed below the cage floor to collect any spillage. A
food dispenser (beaker) filled witha 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. Eachrat
was weighed before the start of the experiment and the amount of food consumed during

this 2h food intake session was recorded. Bither various doses of test compound or
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rectal probe (RET2 of Physi teng) and digital thernom
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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 example, water, polyols, sucrose, invert sugar and the like. Suitable carrier
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and

vegetable oils. Suitable carrier materials for suppositories are, for example, natural or
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cycl ohept en] - 5 yl ) carbonyl ] - norphol i ne a) Preparation
ofspamisr o= 5076 (Bvierienzene- 1, 2-di ol To a cool ed
(-78C) solution of 4-fluoroveratrole (5.0 g, 32 mol)

| g) 9%&%211&%08 TRER30%0- 6-fluoro-2,2-diphenyl-benzo[1,3]dioxole

A mixture of 4—br0m0—5—ﬂu0ro—benzene—1,2-diol {12 g, 58.0 mrirol} and
diphenyldichloromethane (1.2eq., 16.50 g} was stirred at room temperature until gaseous
evolution ceased. The mixture was heated with stirring at 180°C for 20 min. The reaction
ixture was allowed to cool to Toom temperature, diluted with methanol (50ml) and
vigorously stirred. The precipitated product was collected by filtration and dissolved in
toluene (50ml). Methano! {100ml) was added and the mixture stirred 30min at room
temperature. The precipitated product was collected by filtration (yield 10.3g, 48%), a
further batch {6.4g, 30%) was recovered ﬁom the mother liquors.

ISP MS: m/e = 370.0 ([M+H"]).

c) Preparation of (6—ﬂuoro«2)2—diphenyl—benzo[1,3].dioxol—B-yl)-morpholin—4—y1— _

methanone



(106 nil) was slowy added a solution of boron
trichloride in dichloronethane (1M 96 10 nil, 96

wdRko73s0 €d.). The reaction mixture was var med/iro@06hi24
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and stirred overnight. The reaction m xture was poured
into ice water, extracted wth2éthyl acetate (3

times). The conbined organic | ayer was_washed %/ln t"’ﬁ] an .
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g) was stirred at roomtenperature until gaseous

elap M§:i rafe < é2s2((MARE )i xt ure was heated with stirring

at 180C for 20 mn. The reaction mxture was all owed
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vigorously stirred. The precipitated
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' BinSLiyTERehaa0RE (5. Zltg, MouimMpBrip enifitarpecetivpgid (60ml) was added

Ms
or ec) pit at ed t [ .'et. o i gb
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en@skrituenThl eolntieheerelremoradsindesredyssd pregsuze %ﬁ residne

I 86y
(EM%'JF%JO[E 03& B E_Pq%ﬂﬁ%rgghé%n ilica gel (2:1 ethyl acetate/heptane-ethyl acetate-
(8% oS RR G phen 77 - nonl,ﬂdIO,|-5-7| - holj 4o 4 .1
183 eyl Saiaveivionh WIS/ BPEHSE BETEPETBETO g a4
-20..T0 - S opn of :
5W%%%%?%%?%@?%%gsblﬁg’n@%@benzo[ 1, 3] di oxol e
(17.59 g, 47.4 mml%_nj,n di et hyl ether (300 nil) was

lon of n- butyl lithiumin hexanes

(1.6M 30 m, 48 mmol, 1.0 eq.). The reaction m xture
VRSP bhfabies oF D §-@thler281D, Hefibydrot dibemrddi. €] cpelobgptene-5-thione
4-mor phol i necar bonyl chloride (8.5 g, 56.9 mmol, 1.2 5

e ). iths LRaCL! M 50 011 BS 3 Vet e d 2 [ Wl FlbRepdO€e- 5-one
a%@ aﬁgfﬁeaé Oﬁlﬁp ng’ggad%l}%g{?sw’\@ 0 1gljly!lﬁ%n of scg i Ldrg]b f e 561m)
bi(g. A arsaieMolf etchrme §2fnl) asper sdfad PRRTPPEETERFgstifde (1eg 561me)
eta?ﬁ lhexaa%gettﬁ}gﬁisﬂ-&&ne (1eq,0.54ml). The mixture was heated 3h at reflux and allowed
to cool to room temperature. The mixture was filtered through a pad of silica gel (70g)
2nd washed through with 8:1 heptane/ethyl acetate. Evaporation of the solvent under
reduced pressure afforded 2,8-dichloro-10,11-dihydro-dibenzo[a,dlcyclobeptene-5-

thione as a blue solid (710mg, 959%) that was used without further purification.

EI MS: m/e = 292.0 ([M]™).

f) Preparation of 4—[(2’,8’—dichloro—6-ﬂuoro—10’,ll’—dihydrospiro[1,3—benzodioxole—2,5’—
[5H]dibenzo[a,d] cyclohepten]-5-y1) carbonyl]-morpholine

" To a sohution of (3,4-dihydroxy-phenyl)-morpholin-4-yl-methanone (360mg,
'1.49mMol) in acetonitrile (14ml) were added 2,8-dichloro-10,11-dihydro-
" dibenzo[a,d]cycloheptene-5-thione (1.5¢eq, 657mg), silver trifluoroacetate (2.5eq, 824mg)



conmbi ned organic |layers were washed with brine.

Vol atiles were renoved in vacuo. Purification by
wbhash7e6 onat ogr aphy af f or ded PCT/EP2005/000424
(6-fluoro-2, 2-di phenyl - benzo[ 1, 3] di oxol -

5-yl ) - mor phol i n- 4- yI - met hanone 2éonpound (13.0 g, 68%

as a light yellow solid: 1o ISP Ms: m.e = 406.2
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asma | 4d “hal ethyl
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trlfluo oacgilc Qé %%$n1% %ﬁs added triethylsilane
(Zopuef 25 a0 PRIYhilRAGA™ {8 S SIHe mi xture was stirred

20n1n at 0C and 4h at 15 roomtenperature. The

VBl MEi dhes= wed.e ([Mldved under reduced pressure and the

residue purified by colum chronmat ography on silica

gel (2:1 ethyl acetate/hept@%?%ggayl acetate- 10:1
ethyl acetate/nethanol) to a

- (2-fluoro-4, 5-di hydrox henyl hol i
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nme = 242. 2 6k o, 2Ry@oheBrea -l dagliorst] -piperidine
2, 8-dichloro-10, 11- dlhydro di benzo[ a, d] cycl ohept ene- 5-

t hi on Toastlrred sol ution
T AV PR G s STt et ol Tpmmple 16
OR6m (eq.&iagdmzy@&m@ ~piperidined- ﬂamet}(aﬁemand/\ks@@émdw 11-

p 0 nt

eierTbrur oy anyse Bop TR b Bl dloy ol
heated 3h at reflux and allowed to cool to room

t BihigSr mt e 678 TKEMIM)xt ure was filtered through a pad of
silica gel (70g) 25 and washed through with 8:1 :

hept ane/ et hyl acetate. Evapggahpen of the sol vent
under reduced pressure af f orde %

2, 8-dichl oro- 511 d drq-di dl.cycl o B 1. oo
t rﬁ’rgp’ga’ggn gf ‘b][ %‘IC(—@%@ﬁlbo ?@Zﬁg %{}vafg ﬂ%qggu%d?oxole 2,5
wi t hout fartser] dmuma[m}af/ﬂohnpta Vi) carbenyd] - piperidine

([M+). f) Preparatlon of

L2 8 G 16 RS Hhadih 5 o ACH 95 i el 3o

[ Bifginbanzo[ a, d] cycl ohept en] - 5-y1) car bonyl ] - nor phol i ne
To a solution of

z d of E lel
( ig%tnqé %ﬁ@%ﬁ?%ﬂc&:g&% gérc}?ltdra?l Ao %ﬁ?&?gﬁmo 0 X@p elc
ZﬁSHx:ﬁ—bmln@@. ﬂ@rmz,aﬁ :benzol1 B?dmxo xarnple 1b

dHib Ba&[eearglusﬂemﬁa@@m&ieﬁsgemlm (1.5eq, 657ng),

ver trifluoroacetate (2.5eq, 824ng) WO 2005/ 075450

PCT/ EP2005/ Q004 -21 and qui nuclidine (4eq, 667nD).
ﬁ‘%?(t“tﬁoémg@%ﬁ@ ted 4h at reflux, cooled to room

b) Preparétion of (2-fluoro-4,5-dihydroxy-phenyl)-piperidin-1-yl-methanone

The title compound was produced in accordance with the general method of Example 1d
‘from (6-fluoro-2,2-diphenyl-benzo[1,3] dioxol-5-y1)-piperidin-1-yl-methanone.

Colorless semisolid.
MS: m/e = 240.2 ((M+H]").

¢) Preparation of 4-[(2,8'-dichloro-6-fluoro-107,11°-dihydrospiro [1,3-benzodioxole-
2,5~ [5H]dibenzo[a,d] cyclohepten]-5-yl)carbonyl]-piperidine



tenperature, filtered over diatonmaceous earth
(Dicalite), washed through with ethyl acetate and

w@&@lﬁ@ﬁ:@s@d under reduced pressure. The resi dygTWaSo005/000424
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purified by colum chromat ography on silica gel (1:0

to 10:1 dichl oronet hane/ et hyl -@Getate) to afford t he

5 product as an off-white foam (396nyg, 53%. \V/S¥

e t‘fﬂe%&qibu@ﬂ Mas pjepaﬁ)danpt@réarpp @@Tbﬁh@ gqgtﬁraéfnethod of Example 1

fé&é%% ﬂ%o % %ﬁ i héﬂaf T- gi QM%Q;_S 1 h@ﬁh&@ﬁ@@@dﬁ@om-
[mml—mdmwtqmﬁ%@r?ﬁ@h@];w f#ﬁ@n% ‘ftkﬁlap]@olﬁb&eﬁ%’é Vi gurn.

prepared in accordance with the general nethod of

hOMA+H]
%?}% qﬂydr%&ﬂ@hény”) pi peridin-4-yl-met hanone and

2 8-dichl oro-10, 11- di hydro=di benzo [a, d]

cycl ohept ene-5-t hi one (Exarrg-?-{-aét—lﬁ%%‘i Yel | ow solid. El

M5: me = 478.2 ([M+). Exanple 3 15 Preparation
ofPepdr@tioBof A (eh$’ ahdﬁaof-mmpm—m 11{-dibydidsyide dshbergpriogole-2,5-
- benzodi oxol |'_ {rﬁpﬁm}ﬁ ]
-5-yl)car borﬁ%[fdl eir%% %?%?gp}grsg%f? ¢
(6-fluoro-2, 2-Bi phenyl - benzo[ 1, 3] di oxol - ) pi peridi

ne)| Pryparatiet b@ﬁﬂwﬂzhédtm@ﬂhéxﬁb%{}%l% dticed i n

accordance with the general nethod of Exanple Ic 20

éﬁp@ﬁﬁ%ﬁ?oiﬁsﬂﬂlyﬁfc&l& I@i\ﬁﬂﬁﬂ&ﬁ orRenddd dor&ﬂ»ldx ox1iSe, 27 mmol)

and 1 er |necar o y e '
Q@I ]@} ﬁy@@rggtmgeowasdt QWE@L ffﬁ],og)vcr QSJ@ Kﬁl—ﬁ“ % pwise. The
PreRafealdsQbvdf heated to 85°C in an oil bath. After 2.5h, the solids had dissolved to -

L ) B A ) Bk s

tWes @ﬁﬁauadl fdﬁ‘ﬁtfhmlﬂer@fShEThﬂ'pﬂ bathdwas26mpragand tblonyl chloride (1.95
r%l fZ{;’ ;Jmo{?g) )Ha é By dlpop%%l T El{ﬁ[n]e @Js"ﬂe?ﬁé@lﬂi 2t &'El"t“ RHRBHEH to cool to

one OF1'ess sem so %
242 teipdeatite) Theoliaparspduad bito yate and extracted with ‘
I g: th , dried over
1&@11%%%1%8%% @F&S@my Hix c?gﬁ“ﬁn%%e %ggﬂ[ﬁﬂ"&;%r%ﬁﬁ Qydter, drie ox;
chropimn evl Gyl GebeTBisy RPmBREF e e Y-S g e vere

PEIi&RE ggé{h%@%ﬁf'm’th 23uene to afford the product as an off-white solid that was

used without further purification.

BI MS: m/e= 254.0 ([M]M).
~b) Preparation of 1-(2-fluoro-4,5-dimethoxy-benzenesutfonyl)-morpholine

To a solution of 2-fluoro-4,5-dimethoxy-benzenesulfonyl chloride (5.30g, 20.81mMol)
iﬁ dichloromethane (30ml) was added morpholine (2.1eq, 3.81ml) dropwise {Exothermic
J;feaction). The mixture was stirred overnight at room temperature and filtered through a
pad of silica gel and eluted with ethyl acetate. The solvent was evaporated under reduced
pressure to afford 1-(2-fluoro-4,5-dimethoxy-benzenesulfonyl)-morpholine as a pale

yellow solid that was used without further purification.

EI MS: m/e= 305.1 ([MI™).



The title conpound was prepared in accordance with the
general nethod of Exanple if from

wb3ndsloe9Ee- 4, 5- di hydro3. y- phen7l) - pi peri di n- 1-pdryreebdano24

one and 2, 8-di chl or o-
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ded
mdfomy]é el o)y RGeS S0P 80, R o andi
?ﬂpggé&ure The sol ution was poured into water _
acted with dichloronmethane (3x50 m), the
conblned or n|c mashed with water, dried over
nﬁ@hé&?uﬁ?%& Pﬁ and evapor at ed. Remi ni ng traces of
N, N-dlnethylfornan1de were renoved azeotropicall
prepsa_laﬂ@ﬂ of L.G(ABE dicHlor - feadtidt, ﬂasiﬂarqirwo{/sh%énmdwmle-
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1-(2-fluoro-4, 5-di met hoxy- benzenesul f r phol i '
T@‘ixa tife tmmP@meras prep ared in accordance with ‘818 generzﬁo mgtEO(l'l opﬁxample 1f

l Uo! E‘iﬁg%ﬂ g fﬁﬂi\c}gﬁ%ﬁﬂféyﬂgﬂ fasnasbdrenyl-dedibad 2.@edichloro-10,11-

in dlchloro t hane. (30mM ) was
addgdmdxbpm[ﬂ,dbtyelz qrigne-5-thipRE ;IE\&F@E Qe (Exot hernic

react|on) The m xture was stirred overnight at room
-glueesgnd it ered through a 25 pad of silica
and eluted wth ethyl acetate. The solvent was

evaporated under reduced pfﬁ&ﬁ#&ﬁsto af ford

1- (2-fluoro-4, 5-di net hoxy-b | fonyl) -norpholine

as a pale yellow solid that was used w t hout fur§§&§525-

pur i fHregrition ofEd- [(V5,8 irdno8e30"1L {-Efyd3ospue 1F0be0
PCTI LP2005/ QQB428.1,6834)cyclohepten]-5-yl) carbonyl}-morpholine

a) Preparation of 2,8-difluoro-10,11-dikydro-dibenzo [a,d]cycloheptene-5-one

To a cooled (dry-ice/acetone bath) suspension of anhydrous aluminium trichloride (5eq,

45.82g, 0.34Mol) in carbon disulfide (450ml) was added oxalyl chloride (4eq, 23. 58ml)
dropwise. The mixture was aliowed to reach room temperature before the slow addition
of 1,1°-(1,2-ethanediyl)bis[ 3-fluorobenzene] (1eg, 15. 00g) as a solution in carbon
disulfide (20ml). The mixture was heated overnight at 35°C and diluted with chloroform
(400ml). The mixture was cooled (ice- _bath) and water (400ml) slowly added. The phases
were separated, the aqueous phase extracted with chloroform and the combined organic
phases dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified by colummn chromatography on sitica gel (15:1 heptane/ethyl acetate) .
to afford 2,8-difluoro-10,11- d:lhydro -dibenzo[a,d}cycloheptene-5-one as a yellow solid

(£.98g,29%)



c) Preparation of
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resi due was purified by columm chromatography on
silica gel (15:1 heptane/ethyl acetate) to afford

wa@ 28s@rfskaior o- 10, 11- di hydr o- di benzo[ a PCT/EP2005/000424
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d] cycl ohept ene-5-one as a yellow solid (4.98g, 29%
WD 20051075450 PCT/ PP2005/ 000424- -24- El MS: nle=
244.1 ([M+). b) Preparation of

2, 8-di fl uoro- 10, 11- di hydfeletichigirampiesd] cycl ohept ene- 5-
thione The title conpound was prepared in accordance

¥%hmt1$$ general nethod of Exanple le from
; “8i ¥ 'uor o- 10, 11-di hydr o-di benzo[ a, d] cycl ohept ene- 5-

. Bl lid. 5 E M5 nme = 260.0 +). )
gp : p alf-ih{lxj E@%gcb‘éablets containing the fg]lowing (i-)n'grecgi«[:n% cgn be(‘: %nanufactured ina
4= JfntichaBmabgd:f | uoro-10', 11" - di hydrospi ro[ 1, 3- benzodi
oxol e-2,5" - [5H] dibenzo [a,d] _
cycl ohept en] - 5-yl) carbonyl ] - nor phol i ne The ]
coiﬁgﬁ&@%s prepared in accordance with thﬁé&t&gﬁr&‘:{ral
met hod of Exanple if from S
( 2-Hertwdt 0- 4, 5- di hydr oxy- phenyl ) - mor phol i n- 4-yl - net hano
ne (Exanple Id) and 2,8- lo
dif, - i ro-di benzo[ a, d] cycl ohept engvor t D0 me
ne.doﬁo?l\ﬂqﬁilootfe oa?nMSjEl ME: me = 467.1([M+). Exhggn'pl e 7
6 Preparation of : 35
4- INzrocsysallinercelylagr o- 10", 11' - di hydr ospi r of 123558z odi>-> ™8
oxol e-2,5" - [5H] dibenzo [a,d]
cy ¢lobePhRRdusS- yl ) car bonyl | - pi peridine 15 TheOtmg | e 70.0 mg
conpound was prepared in accordance with the general ._
nmet hod, of anple if from
(2%1‘%8?18- 05 di hydr oxy- phenyl ) - pi peri di n- 4- y1> 8% harig ~ ™8
ne (Exanple 3b) and 2, 8-

di fSodmmrostath Flyediatey dr o- di benzo[ a, d] cycl ohept éA4&18g t hilg-0 mg

ne (Exanple 5b). Of-white foam ISP M5: me = 466.4

([ +): %E&Q 5/ 075450 PCT/ EP2005/000424 -25m 4.5 mg
Gallldgﬂgng%}l anples Exanple A Filmcoated tabl et sg

containing the follow ng ingredients can be

manbemet thin a conventional nanner: 1200 mg  350.0mg
Film Coat:

Hydroxypropyl methyl cellulose | 3.5 mg 7.0 mg

Polyethylene glycol 6000 0.8 mg 1.6 mg

Talc 1.3 mg 2.6 mg

Iron oxide (yellow) 0.8 mg 1.6 mg

~ Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesinm stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an ag. solution /

suspension of the above mentioned film coat.



I ngredi ents Per tablet Kernel: Conpound of fornula
(') 10.0 ng 200.0 ny Mcrocrystal line cellulose 23.5
WOgiHE580ng Lact ose hydrous 60.0 70. 0 ng PEOUPWOFEN0424
K30 12.5 ng 15.0 ng Sodi um stggch al ycol ate 12.5 ny
17.0 ng Magnesium stearate 1 5 ng (Kernel
Wei ght) 120.0 ng 350.0 ny ' at: Hydr ox) propyl
nmet hyl cellulose 3.5 ng @EHI{HE%I yet hyl ene gl ycol
6000 0.8 ng 1.6 ny Talc 1, 3 I ron oxide
(yel Capyled contaiping therdeflowing mgraﬁinem @@Wgt@ rgngRciugd e 5
I%eﬁ&&ﬂaﬁ'fma#@gf edient is sieved and m xed with
Mm'crocrys I'ne cellulose and the mxture is
granul ated with a solution of polyvinylpyrrolidone
granulate is mixed with sodiumstarch Pi-@ﬂL

gl ycol at e and magnesi um stearate and conpressed to
Yi@HpolkRY s¥ehsn@b (H20 or 350 ng respectively. The 250mg
kerne]f-)s are | acquered with an aq. solution/ to

pensi on of the above nentioned filmcoat. WO o
50389 5980 PCT] EPaOOL) 000424 -26 Exanpl e B Capsul 69 ™8
containing the follow ng ingredients can be
mavisizagtehed in a conventional manner: |ngredi ents 20.0mg
Per capsul e Conpound of formula (1) 25.0 ng Lactose

15830 nmg  Maize starch 20.0 ng 5.0 mg

5 The components are sievéd and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (I) 3.0 mg
Polyethylene glycol 400 150.0 mg
Acetic acid | g.s. ad pH 5.0
Water for injection solutions ad 1.0 ml
10 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 addition of 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.




Talc 5.0 ng 5 The conponents are sieved and m xed and
filled into capsules of size 2. Exanple C Injection

woabwtirgss can have the foll owi ng conpositi on:PCIRRIH 0424

10

15

20

of formula (1) 3.0 nmg Polyethy}-ene glycol 400 150.0
nmg Acetic acid g.s. ad pH 5.0 "Water for injection
solutions ad 1.0 m 10 The agtj; ingredient is

di ssolved in a m xture of Pog%%¥§ylene gl ycol 400 and
water for injection (part). The pHis adjusted to 5.0
by ad@@@ﬁ@ﬁmﬁacﬁéépﬁéaﬁ&id. The volunme is adjusted to
1.0 M by addition of the residual anpbunt of water.
red, filled into vials using an
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(1) R& OX ~R N

Cainms |.Conpounds of formula
aR O R R5 (I) qherein 5 R

~and R2 together with tHe Qitregen atem® which they

r 7-nenber ed

monocycl i ¢, satur at ri ®§ which may

optionally contain G furtRer heteroatons

i ndependently sel ect ¢ om0, Nand S; R3 is

hydr ogen, hal ogen, | ower“al kyl or cyano; R4 and R5
are each independently/ hal ogen; and 10 Xis -C(O- or
-S@-; ' RS O

wherein

R' and R? together with the nitrogen atom to which they are attached form a 4-, 5-,
6- or 7-membered monocyclic, saturated heterocyclic ring which may optionally contain

one or two further heteroatoms independently selected from O, N and S;
Rs is hydrogen, halogen, lower alkyl or cyano;
R* and R’ are each independently halogen; and
| AX is —C{O}~ or =SO;—;
or a pharmaceutically acceptable salt thereof.

2. Compounds according to claim 1, wherein R* and R? together with the nitrogen
atom to which they are attached form a 6-membered monocyclic, saturated heterocyclic

ring which may optionally contain one further oxygen atom in the ring.

3. Compounds according to any of claims 1 to 2, wherein R* and R? together with
the nitrogen atom to which they are attached are selected from piperidinyl and

morpholino.
4. Compounds according to any of claims 1 to 3, wherein R’is hydrogeﬁ.
5. Conipounds according to any of claims 1 to 4, wherein R’ is halogen.
6. Compounds according to any of claims 1 to 5, wherein R* an R® are chioro.

7. Compounds according to any of claims 1 to 6, wherein R* an R® are fluoro.




or a pharmaceutically acceptable salt thereof. 2.
Conpounds according to claiml1l, wherein R and R2
woagsthesow th the nitrogen atomto which t hedCTaER005/000424
attached forma 6-nenbered nonogyclic, saturated
heterocyclic ring which may optionally contain one

furt her- axygen. %ICO#Q 1} Qtetgr}rlg, T LB8ns 111% ﬁwhg%ﬁpglli’@gén(é))ﬁz

according ‘to an wherein

together with_ the nitrogen atomto which they are

at t achégmposndedeetcar forapmopFlipaEns diony selegiesl from the group consisting
nger phol ino. 4. Conpounds according to any of clains 1

to 3, V\,herel n RBis hydrogen 5. Corrpounds accordi ng

Compab HALS SURBPEr APt My LR EEHED 3 T BB kaF o iy

5 Rél—l@ﬂhb@&oﬁﬁ 6] cptibldrten]- .yl Eabnolingsrsiataedi ng to any of
claine 1 to 6, wherein R4 an R5 are fluoro. WO

/
ccordl Aoty B P AP el L7 et BRRE . o o -
d5 Hpbitrpowhal €] cadehﬂpcﬂq:rr]gS ybc@hgn}’ﬁ?plpbladmsu 1to 8,

selected fromthe group consisting of: 4- |

(2 8. F(é* 9%8{1&0 fﬂ'uﬁﬂ:f ?0’]19 dﬂugdm%ﬁé([qfa%éﬂzfﬁb%@@z%@nZ

odi 0x0

&9@3 %h@rpﬁ e‘hﬂz]-cﬁdﬂl%ﬁ‘alr éoﬂ%a}b%ﬂwqdﬁ@

4-1(2',8" -dichloro-10', 11' - di hydrospi ro[ 1, 3- benzodi oxo
10 le-245 (ZT,EBJGﬂdhi&lob@ﬁﬁ@rc{ 20’ 11 -&ed:eBsies (@3] benzodioxole-2,5'-

§ff@%’e B ?"d‘?]%lﬁ‘h%]%é’@%ﬁf%d ﬁlgﬁl%foﬁfﬁ ’%Phalﬂ%dr ospiro[1, 3-b

enzodi oxol e-2,5" - [51-1] dibenzs [a,d]
cycl dhﬁb’i;(eﬁ}tdﬂugfb) t@y1hbaihyfrospipelisdbaneodidBole-2,5'

st dbetior £ ns A engﬂ U5 &aaa%mxdr ospiro[1,3-b

cycl ohept en] -5-y1)sul fon mor phol i ne,
(¥_ G 60 Prrusico L0 Sy b piyeld dspmeeiprole-2.5 -

15 cﬂ@&%z%gdonﬁﬁ&le%tél ]=5 {r15}calfﬂon§i1 qu@&ilﬁéi] cycl ohept en]

- 5 yl ) car nor phol

(7 10Tt L RO AR gpotrol 1. 5 benzos o

[ 51- 1] di benzo[ a, d] cycl ohept en] - 5-yl ) carbonyl ] - pi peri di

ne, dandA phatsdeettneaklifyctae cbainapdieds af famvle(l pafdefihéd in any of

ﬁa?rgg?%gﬂfr daltjr%ﬁesg%gglfg?lggsure of conpounds of fornmula

. (a) ketalizing a compound of_formula (A)
HO X\fl\[ R
SR
20 HO R (A)

wherein RY, R?, R” and X are as defined in claim 1;

with a compound of formula (B)

Cl, Cl

/
R4 0.0 F_.__:;5

(B)




clainms 1 to 9, which process conprises: (a) ketalizing

a conpound of formula (A) HO X~ | / R2 20 HOR 3 (A
wohesernasR , R2, R3 and X are as defined in clraimmpbyos/000424

with a compound of formula (B),¢. C1 (B) WO

2005/ 075450 PCT/ EP2005/ 000424 -29 wherein R4 and R5

are A B [ 1:0r: (R) reacting a conpound
of f%%lﬁg%R(g\?dﬁoa%ﬁ?ﬁ@‘;ﬁ%gfhﬁéqR%‘r(A) wherei n RL,
R2, R3 and X are as _defined in claim1l; 5 with a
dbivpradiing oetorpewad of fprmyalo(ARa 5 (C) wherein R4 and RS
are as defined in claiml1; or (c) reacting a conpound
X _R'MOR3 RZ (A) 10 wherein
g as Mefined in claiml;, wth a

(A)

wherein RY, R? R® and X are as defined in cdlaim 1;

5 with 2 compound of formula (C)
O
R . R

wherein R* and R are as defined in claim I; or

(c) reacting a compound of formula (A)

(A)
10 wherein Rl, R? R® and X are as defined in claim 1

~ with a compound of formula (D)

wherein R4 and R’ are as defined in claim 1.

11. Compounds according to any of claims 1 to 9, when manufactured by a process
15 according to claim 10.

- 12. Pharmaceutical compositions comprising a compound according to any of

claims 1 to 9 and a pharmaceutically acceptable carrier and/or adjuvant.




S RA RS (D wherein R4 and R5 are as defined in
claiml. 11. Conpounds according to any of clains 1 to
9, when manufactured by a process 15 according to
claim10. 12. Pharnaceutical conpositions conprising a
conmpound according to any of clains 1 to 9 and a
phar maceutically acceptable carrier and/or adjuvant.
-30- 13. Conpounds according-ie any of clains 1 to 9
for use as therapeutic active substances. 14.
Conmpounds according to any of clains 1 to 9 for use as
t hed Af@uipbenda atdoxtding t6 elsifaltas] fodrfof W3e af he@pdmOkctive
sdﬁﬂ%%gr prophyl axi s of di seases which are associ at ed
Wi “Ii nodulation of the CB 1 receptor. 15. The use
of conpounds according to any of clains 1to 9 for the

pr epar, t|on treat ment .and/ or

ot b e pocaf i€ Ul i Lo st &1 HOBEFH FVE ne
substathes for themreatme@Bhd/oegrepiybixs of diseases which are associated with
modulation of the CB1 receptor.

15. The use of compounds according to any of claims 1 to 9 for the preparation of
medicaments for the treatment and/or prophylaxis of diseases which are associated with the

modulation of CB1 receptors.
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