WO 2006/ 050842 PCT/ EP2005/ 011681 -1 Di benzosuberone
derivatives The present invention relates to
4-[(6-fluoro-spiro[ 1, 3-benzodi oxol e-2,5" - 15H] '
widmuassodsa, d] - cycl ohept en] - 5-yl ) car bonyl ] - mop@h@bioRfiies:
of the formrula RLO O/ I NO\ | FO R2 wherein 5
R and R2 are each independentF%‘hydrogen or hal ogen.
The invention further relates the manufacture of the
conmpounds of fornula I, pharnaceutical conpositions
contai ning the conpounds of formula | and its use as
nmedi canent, especially for treatiqg_obesity and ot her

€

di sorders. It has been g1

vgsonpounds of

formula | are nodul ators of the CB1 10 receptor. Two
di fferent_ subtypes of cannabinoid receptors (CB2 and
CB2) have et winterrlates gl Ko lrorpepion §3-borzaliprolst 28 -n
coupl st} dibeeptadicydolpptehaillaiboAfi @6 pablinéCof S foeReh
forms of CBl1l, CBlA and CB1B have al so been

descri bed, but are expressed only at low levels in

t he

Kaghad, B. Cal andr a,

ti ssues tested. D.Shire, C. Carrillon, M

R nal di - Garnona, G 15 Le

Fur, D. Caput, P. F J. L Chem 270 (8)
(1995) 3726-31; E. S Vi h Larsson, T.
G oblewski, S. Ho S. g ogren, P. J.
Greasl ey, FEBS Lett: £59- The CB1
receptor is mainly |Ip g¢d in the brain and tp a

| esser extent in sews Al peri pheral organs, Wwhereas
the CB2 receptor is pgedoninately distributed in the
periphery primarily Rocalized in spleen and cells of
t he i mmune system 20 (S. Munro, K. L. Thomas, M

Abu- Spa¢in Nature 365 (1993) 61-61). Therefore in
order to avoid side effects a CBl-sel ective conpound
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The invention further relates the manufacture of the compounds of formula I,
pharmaceutical compositions containing the compounds of formula I and its use as -
medicament, especially for treating obesity and other disorders.

It has been found, that the compounds of formula I are modulators of the CB,
receptor,

Two different subtypes of cannabinoid receptors (CB; and CB,) have been isolated
and both belong to G protein coupled receptor superfamily. Alternative spliced forms of
CBy, CB1a and CBip have also been described, but are expressed only at low levels in the
tissues tested. (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; E. Ryberg, H. K. Vi,
N. Lazsson, T. Groblewski, S. Hjorth, T. Elebring, S. Sjogren, P. J. Greasley, FEBS Lett.
579 (2005) 259-264). The CB, receptor is mainly located in the brain and to a lesser
extent In several peripheral oxgans, whereas the CB; receptor is predominately
distritted in the periphery primarily localized in spleen and cells of the immune systern
(S. Munro, K.L. Thomas, M. Abu-Shaar, Nature 365 (1993) 61-61). Therefore in order to
avoid side effects a CB;-selective compound is desirable.
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-2 A9-tetrahydrocannabi nol (A9-THC) is the principal
psychoactive conpound in the Indian henp (Y. Gaoni,

R Mechoulam J. Am Chem Soc., 86 (1964) 1646),
caonedsiosisasat i va (marijuanan), which is used pdrmp2005/011681
rredl ci ne since ages (R Mechoul am (Ed ) in

" Cannabi noi ds as therapeutic Ager®s", 1986, pp. 1- 20,
CRC Press). A9-THC is a non 5 sel ective CBln recept or

agoni st Aéﬂd:ralmdmmdaabbm?m-mas tusanﬁ@pem p@e&baca@ compound in the
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Y-
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(ar %Jyoﬁﬂ(g%l (E&’ qﬁgﬁlfla(e]es zt ng % a 2@%* used for CIE (R.

endogenous (agon S

(R Wﬁ%@éﬂn@&mt Scwééll)éh%sm) 53%54(581) MMHEa)ms@ﬁE . Evans, Drugs
a64;60/(8) (2De0)apes-1414).Har ns, A. Breuer, RG Pert wee,

L.A Stevenson, G Giffin, D. Gbson

Mandel b%&ﬂldgﬁ“dggz!é&ggikaﬂgba&@ was 1de§gh S P the en ogenous ligand

(1992 1946
2- ar 31&%16@%6 r( &GAEsﬂmqsd@nathéedachtmes(S) (1999) 635-

pr elssmm De‘rg;j\le}{aﬁle;nhnﬁlteuﬁﬁgﬂ g&ﬁbéﬁ 124 eglié/deﬁ;o% G. Griffin, D
cyc a ensitive + channe
act |(\§)j§%n ﬂ?ﬁ e?%\%glr% ﬂ?rged;ﬁ Vi gﬂ gPS E}‘@% )pp46-9).
NAr Z%nan F”(];‘i( -atpchigp e:rql_ (2'%) Petulage et thie presynaptic nerve
T; fe ﬂeh;mafmdsﬂm El?%bm@ft:ﬁmsd ah&)vo(tég%%&)mﬁe@ &8 )ch%rLEfS‘ E&P%twates the
a Q1450 S N action
whi g% #ag’rrgas esé ?ﬁ([é}l re?lggse Lg{l 3@%&3‘3{‘;%?@&1‘ PAP‘:‘IOCE“”
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(20@3:)1/045e1ﬁﬁ) whibh dedlanisdRe @&aﬁ%ﬂ%@dﬂ%&u&e@%%%& .C. Felder,
gecbﬂagnéggf Q‘th 9 %@ﬁz%%@[ medi at ed mechani sm %EB% F

receptor selectiv s block the increase in
f eedi ng ,ass (%%lgt ed, with adm nistration of anandam de
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1265 SW (/G DeEatepBhe, Nitt. AcAD 36 U S.G. 9@1@ (19?& 75%5@%& Bused appetite
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Realg, rgsmh -and @%%ﬁ@lbssl'(bf ﬁ Clbo 1§
L113- ha aZt’ r Liohjen R Reali, G. L.
whi c(f?sﬁaﬁéz S?E%? éﬁ?ﬁ% 1:‘Jé’n%lealgI”/')nut riti onal state and

nodul at es fo_od i ntake and energy bal ance. Follow ng
t enpor akgptinggthe primary signal through which the hypothalamus senses nutritional

state and modulates food intake and energy balance. Following temporary food

30 restriction, CB1 receptor knockout mice eat less than thejr wild-type littermates, and the
CB1 antagonist SR141716A reduces food intake in wild-type but not knockout mice.
Furthermore, defective leptin signaling is associated with elevated hypothalamic, but not
cerebellar, levels of endocannabinoids in obese db/db and ob/ob mice and Zucker rats,
Acute leptin treatment of normal rats and ob/ob mice reduces anandamide and 2-

35  arachidonoyl glycerol in the hypothalannis. These findings indicate that

endocannabinoids in the hypothalamus may tonically activate CB1 teceptors to maintain



30 restriction, CBl receptor knockout mce eat |ess
than their wild-type littermates, and the CB 1
ant agoni st SR141716A reduces food intake in wld-type

R 20008s0dqpockout m ce.  Furthernore, defecti $eripibiéliss:
signaling is associated with el evated hypot hal am c,

but not cerebellar, |evels of ehdocannabi noids in
obese db/db and ob/ob mice and Zucker rats. Acute
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activate CB 1 receptors to nmaintain WO 2006/ 050842

PCTI EP2084&/ Bb1681 reporded thoctht 0ia lﬁ&e}]ﬁ&%k_tyg B BIPH the Msulation of
tsheb&?e%éﬁg it c%llésgyes‘hgguhat ed bg/ de{tl n (V. D,

Nar 20, &> K¢ PSR! B U 08 TORREoeey deliqiqpey- dntagppigts pf CBI and CB2
Z. IFaePAPrs prevereg ewrieqmy-indoad honefoss i viRadndichesed osfeoclast

Su gi:ﬁhibﬁﬁoxﬁn vk @’SPI’OIBG&I&Q &t&%ﬁsﬁ%ﬁ&%@&s agla%]_ tﬁlﬁj@l pllotdugﬁlci of several
al sg_.be reported that th 1l.rec orpag_aroe
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i nhi biting production of several osteoclast survival
f act or sA{gest two (gl sslective gntagemisty inefse agoniRts (§R-d1116 SndSLV-319)
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- . nnabi nol
rec E&%ag rgn'i%_ ag_i Qﬂ?alg %1%;&5 I%C%%ﬁo?tﬁ%iegfﬁa‘é a[)'g’e BQ@F Bif 1025l 20 mg daily,
PheSk Ll driigrifiemntip saduenddrods iwsishhehest domwpated heplacebo (F. Barth, M.

di sRasES Catfithad M. Gaiee] HAIs068! € anechl,s8858 a@ﬁgonists: From
e

Paget ! i sease of ,bone. At,.|least two CB_1 selecti o
it e o8 B Bt O B e ifor 2 2N VettopMecting
ar e CoigrgoeHs Mpiteddletey divggst 6i30i 20A1). (SR 14l 8l 6freductdibody weight, waist
t 1 eaikdiifiree 208 88hloYeReaBElSIPIR G (EESS B0 Mrict)Bri

Q)oubl Elmbs! i ndvi acgbo- cgnt rrgl l@%mg’?akt hé@%%tcgns&s and

of 10" Ang S0V AT Pk 1 g P CarpReynd RIO-North

r eddetca) obiditieriahBR-UALH 6 bengame dfficary o apledsell( fial for smoking

Bar tdisatibh (STRAYAHUSICRR L1380 rdhairVa RO for gbtm‘rﬁévb [ﬂ?otlécﬁlar weight

G Fﬁl F%{ﬂﬂ Ca{fﬂ,nﬁlf' ng%ag{ﬂ%nta ni s@s: Fr research .

tool's PO POt Tl h BRjETelc Apd plragep @ dgmanpa prapgrtics suitable

222 WKGS bNewah phamabdicidng,  Chicago, |L, United

States, August 26-30, 2001). SR-141716 reduced body

wei ght , Othai ai?pcﬁmﬂaﬁgfm?&mfﬁmpwg@amme toR bRk dmists

par . sSnA . mg&(‘ er i ) insulin.

sensi g | w‘i@l?lr% Qver &l a:g‘ﬁnase 11(’1%5336?:2\8' e eco, 3R Childers, R

(R &oipidsasiRpG- W sge). fhernRied B Ther. 2876H) (@891) 170-183), like 6-

Ad dbioirn @IS B8 1H M ThsiBas, 16 Reveid, ef. HapRel, 11 Muster RN Aard, NIDA

FTT gLy f\ﬁ!noér()fOSS(qyé(ll) 9595—6) or 6-iodopravadoline (AM630, K. Hosohata, R. M.

30 Quock, RM; Hosohata, T. H. Burkey, A. Makriyannis, P. Consroe, W. R. Roeske, H. I.
Yamamura, Life Sci. 61 (1997) 115 — 118; R. Pertwee, G. Griffin, S. Fernando, X. i, A.
Hill, A. Makdyannis, Life Sci. 56 (23-24) (1995) 1949-55). Arylbenzo[b]thiophene and
benzo[b]furan (LY320135, C. C. Felder, K. E. Joyce, E. M. Briley, M. Glass, K. P. Mackie,
K.]. Fahey, G. J. Cuallinan, D. C. Hunden, D. W. Johnson, M. O. Chaney, G. A. Koppel,

35 M. Brownstein, }. Pharmacol. Exp. Ther. 284 (1) (1998) 291-7) disclosed in W09602248,
US5596106, 3-alkyl~(5,5-diphenyl)imidazolidinediones (M. Kanyonyo, S. J. Govaerts, E.



cessation (STRATUS-US). There still remains a need
for potent l'ow nolecular weight CBlI nodul ators that.

coki neti c and pharnacodynam c prop
SU|(Fa(@F95r&?or use as human pharnaceuti cal s. E’C&Eﬁ%’l’s""um
conmpounds whi ch have been proposegd _as GBI receptor
ant agoni sts respectively inver se agom sts are

R A B baR MBS Qiate HeaSnemmieid (13 1999) 2253 -

EXp ﬁﬁ@h&sma{@a}k@l@mnﬁdﬁemﬁﬁadmﬂes {Ee00ms It Withiters, O. Oscaro, T.
I%;&ﬂs | coC

Kust &by ?1 ,ZG }:Mucgﬁa Pa“ﬁ&%ugf %& %DQVI 15%51&( gMeJcL Chem. 45 (9

295- Y%7 1S, lgm@pﬁ‘am torfataEanBSte CR1 raceiortrerrectvely actas an

M  30n@ueekonifivh thidsCH adcaptod.. waooﬁem§<($yzz78§z4s AT), WO0164634

Mak

G T T e
]f)%i‘sf"ﬂoseé m@ﬁ%ﬁ}lb@m(%ﬂ)@ﬁm?mmdﬂnd? ﬂt?mAIWes as antagonists of CB;.

Ma k I | W00 570740, IBOSIr6946 631&13&0@@69@39&5_3- gmzole derivatives

ATy, sgagg@ o2l LANERE ARG RN AR o fnl et e Eridepd and non-

,p |va g 3-p1¢azqieca¢m:eyxde@enﬂanv@,dr¢ discdused dECKf.antagomstsfmverse
Hundesyoniits (momim;s ORO0dA626%, WORARYs3, B 3%54&?;? h54, 85624941,

?%Ségfg SS#@%%BQ@Q&%%%@}E@ Y- |

3-al k Chaph 93,115,251 3l Baoh el JPlimn Bept (Mer., 2003,306,363).
Kany oRyteole @B 1 chnnb¥INGE Eécéptogag%tgﬂg%eg}? Qé;églged inG. Taria et al,

PCT/ E 200 681 4
LanbeftP™ %Y‘%‘% N f%?éﬁwnﬁte@{ﬂih‘ﬂ @lféfg g}‘%(ebmémé 1B,
- 223 gm)m’tagmdveetchpias arBaganisitl/ inSerad apbhist A& Q0B CH78 £ WIDIBS82150,
(F.  Opvmosogszsd\@it W@BO@OBW#{O%S aJ hBE}BIWc?e% g:*érxgﬁa%oﬁ yxazoles and

B h
o %\aezﬁ%‘*S)@seA@feéﬁﬂ e@?bWé%%ﬁiﬁéﬁ W%Oé%%@wm WO03082833 and
ant ag SDG28744h s IGBlhenypyapine carttesneiits avedaycrdbel i/ GBG51850,

B i s et
W016 805818- Al) W)0164633 (F112805810- Al)

di scl osed bst it ted ]b§?| s(aryl mst hyl - azeti di nes

derivative 3§‘ma gegts 053 hefeinggp (o MOVige selective, directly acting
V‘DOZO@Li@?Gptalmma@w 6SpSATdy ﬁ‘rV@fSh yhints| mﬁﬁﬁﬁg&ksﬁ / inverse antagonists

der i vatd ¥Rl u%%dfésls&lé
several .patents. Pf%g?l?c g%gybr i O %ﬂnﬂﬂ% aﬂ%{%r prevention of diseases

bri dg&d" %W%Of@lt “é‘ ?(ﬁ‘ﬁ‘il‘l’]é“o&éhfpga’fef’ms are

di scl osed as CB1 antagoni sts/inverse agonists

(W0132663, W0046209, W9719063, EP658546, EP656354,
US5624941 mamm%%ewﬁaﬁéﬁdéﬁcodﬁ@ﬂﬁgaﬂgégmeml fonnula ' '
W0335005, J.M Muissinu et al.,- Bioorg. Med. Ch _
2003, 11, 251; S. Rui g t aL, J. Pharm Expt. Ther.

2003, 306, 363)

~ wherein

R and R*are each independently hydrogen or halogen.



Pyrrole CB 1 cannabi noid receptor agonists have been
described in G Tarzia at al. Bi oor g. Med. Chem

2003, 11, 3965. Phenet hyl am des have been cl ai med as
CBr cannabi noi d receptor, gﬁfagonlstsllnverse

agoni sts in WO03077847, WO03082190, W03086288 and
W)03087037. Various aza heterocycles (imdazoles,
triazoles and thiazoles) are described in W0337332,
W)03040107, W0306 W03092833 a W03

D1 pheny g PTG A RS APE EB 0 TR Lre O compounds of
W 03054858 Das detingshabnyd, pyhidhdirergssamiposeani des | n
W)03084930 and di phenyl benzene carboxam des in

WD 03084 9%8tingFhd 5 alia agd-SHndiberrio bad Jmeshihspieh safitipsiodnula
herein is to provide selective, directly acting CBI
receptor antagonists respec@ively inverse agonists.
Such antagoni sts / invegse - m~sts are useful in
nmedi cal therapy, parti treat menf; and/ or
prevention of dise# acjrat ed mnth t he
aspect, there
i s provided conpounds of the general fornula RO O

EI dRZ V\"%’éﬁ%:ﬁﬁ"hRiBidm&@hﬁ{& p&RAHYY RN d mt At&ﬁ

ydr ogen al o second aspec ere
i s provﬁﬂéﬁh Cﬁ?%fgégwy%?ofﬂﬁﬂﬂﬁﬂgTacture of
conmpounds of fornula | as defkged above, which
process conprises reacting a
5, 5-di chl or o- 5H- di bgnzo
forrula d d R '

i ndependent |y hydro
derivative of the f%ﬁhula

0 tene of the
erefn R} and RZI@re each
ogeh\N)@trlthe at echol
/ 111

at elevated temperature to obtain a compound of the formmula

zﬁi@ E



HO 1l F at elevated tenperature to obtain a conmpound
of the formula R1L O O/ N R2 _4b_ In a third
aspect, there is provided conpounds as defined above
when manufactured by a prd®ess as defined above. In
a fourth aspect, there. is provided pharnaceutica
conpositions conprising a conpound as defined above
and a pharmaceutically acceptable carrier and/or

adj uvant . [ma turflia$pett, thep &qirovidddepmposdpasaieiimbd dbove when

CONMpRHRES RS b8 hiR&H . PRANS frgle USe as therapeutic
active substances. In a sixth aspect, there is

provi ded conpounds as defined ahove for use as . ..
Pher apeut | o Badnul Stk Feisdoaopge mruser st sangostions comprising
andfompqind phidiiagd sbovf andat phaynatewpalfeacssptableesirieyand/or adjuvant.

di abetes type Il or non insulin dependent diabetes

(NI'DD), abusefifinskpedt, titePR Reteited cothpcindsd SRR 8ve for use as
|nch%%{g%kglggngtsdggendency and ni coti ne dependency.

In a seventn aspect, there is provided the use of

conpounds as defined above for the preparation of

nedi canment ¢  Hxthpppsct; therg diyrsptidedremppunds exsielineghebevedpr use as

eat itrgapditRoiGher stbstanci3 €6 the/treathhadbides ployBeaxdslof @4tinR @Rorders, obesity,

i NSyt (i . e.and/ or

oo SR AGRE P, S R (B A e dpenc o
dep&phsiress: aruding dephphiependprsy dadaigotingderegdenay-her wi se
indicated, the followng definitions are set forth to

illustrate. and fin he. neani and scope qQf th
various terhdSyeEyapgetihers }Sipﬁ%‘”‘ieﬂghe’i ‘ﬁ?/%fsr?f’?‘g‘i’*ma%‘fséiieﬁr;‘ed above for
The theprepatatiah ofyeslicamefite fg theGrebiment dnder proplhytixisive eating disorders,

br onj L.odi ne, ef chl.or and

{1 uap Ry el 0 B BN Uepenthe AR Elfe andior dependence
sal tof'a sghyigneps dnclading alcobp! dehendemsypodimidging flepehdsmenul a

(1) with inorganic or organic acids such as _

hydrochl or i @nies therlvise inalaea] the BUbWing définition€ ard6dt Gorth to illustrate
ot e B fhan RO SRABGLc? 4R sl it RENSegie HhRation orein.
succi nic agjd, tqatarig ci d,  nmet hanesul phoni ¢ aci d,
salicylic addeder@phalegsp isfresiofyaons ehioriePrapipe prpiodine, preferably to
| i kehloviw ald flwpdneanon toxic to living organi sns.

Preferred *

The term "pharmaceutically acceptable salts” embraces salts of the compounds of
formula () 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



WD 2006/ 050842 PCT/ EP2005/ 011681 -5 salts with adds
are formates, nal eates, citrates, hydrochlorides,
hydr obrom des and nmethanesulfonic acid salts, with
i des being especially preferred.
Wéﬁiﬂ&%&aﬁ the present invention rel ates toPgP/Eonosmnssl
conpound of formula | as defi ne¢l_ above, which
corrpound is 4-[(6-fluoro-spiro[l, 3-benzodi oxol e-2, 5

[ 5HT%| benzofoéla‘Iajcz:mél eghnép?aeesjq a5y SIY a?clg%’r‘l'ﬁﬁei Exdrebmpides and
e, prthaneHiona au@ﬁaltﬁ,ﬁ@ lﬁ}@mﬁbloald®b€®gll$ﬂmaﬂﬁﬁhfened

compounds of fornula | of the present invention can

be prepared ehjpodivichgds: prireimivdntiol Fiat@nd a c@x’hp&\ﬂﬁ)bf fcfhula I as

be pikRa Eﬁ&epaéhl& Shd 1@% [ﬁqﬁl% oI slf)%%[lbf Lenz’odmxolg 9 5'-

pro npr.i.s
f%%éﬂﬁﬁ%%a>é1q¥‘é?it?@FF2&r[5adlﬂfré9%ﬁbﬁembeh@e, e cotwgound of the

fOI‘fﬂihﬂlaCl Cl R RR Il wherein RlL and R2 are each

I ndependent |y hydrogen or hal ogen, wth the catechol

derivative of the a qula O HOLJI 15 HO\ at

el evat ed tenperatu 0 obtain ajtonpound of the

842 BCTI 200 01}5%1 -6- RO O
N

-\

N OaF O

Ia

The compounds of formula I of the present invention can be prepared by methods
known in the art, or they can be prepared by a process as described below, which process

10 comprises
reacting a 5,5-dichloro-5t-dibenzo{a,d]cycloheptene of the formula
Cl, Ci

Y3,
R Q R

wherein R! and R? are each independently hydrogen or halogen,
with the catechol derivative of the formula

o
HO

O

N/\'
k/ Il
s HO F

at elevated temperature to obtain a compound of the formula



R2 El evated tenperature neans a tenperature from 100

Cto 180 C, preferably a tenperature of 110 to 130

C. Thus, the catechol internediate of fornmula Il can
ized with a bis 5 substituted dichl

g@rzll&(\?/ﬁg)?él’séé of formula Il in an inert sol ven%%&gm%sm

toluene or pyridine) or neat, _y.th or without the

presence of a base (e.g. pyridine) at elevated

tenperature (e.qg. R‘AlOO C) to yield a conpound of

formula I.

(2- Fl uoro-4, 5-di hygd

one (I11) can be €%

OxY- phenyl ) - pgpr phol i 'n- 4-yl - met han
prepared fromthe

ed ketal of

(e.q.
(e.g. methyl ene W6 e) oF byFtreathment with an
acid (e.g. trifluo oacq ic acid) in the presence of a
suitabl e reduci ng agent' (e.g. triethylsilane), neat
or with a suitable ijhert solvent (e.g. nethylene
chloride). The di pkenyl met hyl ene protected ketal of
formula VIl is prepared from4 15 fluoroveratrole

fol lw { route as descyibed.in.Sc 1.

| onet | Qb e R fp e i R 00 Fa o0 O, preferably o
Ex digpiperature Y310 60610060842 PCT/ EP2005/ 011681 -7
Schene 1 CH30/ HO/ Br OBr CH3O \ | F 1. Bd,,

CH, CI 2 Tiis,\thd calech &hiieihedifle &f foruulBIII cdnbe@elaBzed with a bis-

l@ﬂu&ét?ﬁ%@ﬁﬁ}ﬂoﬁf%ﬁﬂém&deﬂ%ﬁ%g lol" fbrrr%la 8 in(:)m incélrt sgvgnt (cl__.g.) téluene or
pyridine) or neat, with or without the presence of a base (e.g. pyridine) at elevated
temperature {e.g. >100 °C) to yield a compound of formula 1.

(2~—F1u0r0—4,5—dihydroxy—phenyl}—morphoﬁn-&ykmethanone (IIY) can be easily
prepared from the corresponding diphenylmethylene protected ketal of formula VI by
10 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).

The diphenylmethylene protected ketal of formula VII is prepared from 4-
15 fluoroveratrole follwing the route as described in Scheme 1. The reaction sequence is
described in more detail in Example 1.



HO\ F ~p HSIi(CHd" \ F 00 Ill vu The bis-substituted
di chl or onet hane derivatives of fornmula Il maybe
prepared by nethods known in the art fromthe
correspondi ng ketone VIIl by reaction wth thionyl 5
%%?08?’1’53%4% n the presence of DVF or another PCUT/EP2005/011681
N-fornylated agent, or by reactjon with phosphorus
pentachioride with or without the presence of a

sui tabl e solvent, e.g. phosphorus oxide chloride
(Scheme 2). Schene 2 R R PéﬁggﬁéxPOCIS i d R R

VIIl Il 10 The di benzosuberones of fornula VIII are

al so rel ates td}%ﬁﬁﬁ%unds in substantialTy pure

i someric Format one or nor'e asymmetric centr'8s as

well as m xtures, including racem c m xtures, i. n-Buld, ELO
t hereof. Such isoners maybe prepared by 5 asymmet ki c§
synthesis, for exanple using chiral internediatg, o N/\j
m xtures may be resolved by conventional nethods, o
eg., chromatography (chronmatography with a chira
adsorbent or eluantgy, or use of a reso
As describengbov he _conpounds of f oM
used as therape allgi;pctivg subst ances
especi ally aggp utjcal ly gﬁg&ie su
the treatment and/or to prophykaehs o
whi ch are associated with the nodul ati or
receptors. In one enfodinment, the invention therefore
relates to conpounds as defined above for use a

S
nor apatttiee R SEREANEeE Bttt puliihEarbe prepared by
anitbedpimopnyt theiast fofm diesenspondihg kdtomr Elidysention with thionyl
5W dHloridean R Gsalde QADMF or another N-formylated agent, or by reaction with
phosphorus pentachloride with or without the presence of a suitable solvent, e.g.
phosphorus oxide chloride (Scheme 2).

Scheme 2
R\ R\
!I PCl, l Ct
Q @ —
I POC, il C
R° R’
VIII I
10 The dibenzosuberones of formaula VIII are commercially available or may be

prepared by methods known in the art.



CBI receptors. 15 The invention also relates to

phar maceuti cal conpositions conprising a conpound as
defi ned above and a pharmaceutically acceptabl e

carrier and/or adjuvant In another enbodi nent, the
WM relates to a method for the treat FEHER2005/011681
and/ or prophyl axi s of di seases ich are associ at ed

with the nodul ati on of CBI rece%?ors whi ch et hod
conpri ses adninistering a conmpound as defined above

to a hisraropwiongdoe! fomnnl me possehrasimpetricicorirek and 4retherefore

r ebaphills of @isting Mﬁr&ﬁa&&m&%ﬁi@nﬁﬁc ekl ’ﬂ%@&%ﬁﬁﬁﬁ Blso relates
thE”:tr%%£ ent al dl%ﬁ%@ n§ﬁ¥ % di seases whi ch
ar € ASESET B WA ?réct 8ﬂ $1e€ EBIOTT %“X’E’B‘[eg?‘scent"es as
| nwelkie reixaes, ltnlfi]e1 \regstiioniustsathesrof. Suthhieoremaf be prepared by
5C OFp RS BHiheal, lf&%taﬁpl@ \ﬁﬁng @iral BErmeBate B! Bﬂk&}és% Q resolved

medi cane ts f or e l.or

hEET T RCTTNG e A
CBpr @@e@p@bwss.of&mblvmdg@anent s conprise a conpound

as defi ned above. In this context, the expression

" di seasaksaibsdebdiptie mrﬁ}bbuﬁa.mﬂf@t;mgm &b beBled as thera eutzcally
r e C |
550 Ry A0 SRR 880 S SR SRSl o
1odj B@ﬁbﬂeﬂ@g@myhm b e agsodatpdwith i m@aﬂqﬁ@n o the € ceceptors. In
di &@r éﬂxﬁfo&m@ﬁ,ﬂﬁ@ irﬂkﬁ%n&ﬁé@hﬁk}d‘da&s héﬁd%%ﬁ)oﬁmds as defined above for use

hig hot fo
oA e SHREERS e B AE i EinaBi SO0 R hees Y the
s ulsetmArtag d/or prdnkaiang O’éqh@e@mwhrdh preridwrielzd wit the modulation of

depengdeneys. neuropathies, multiple sclerosis,
m grai ne, stress, epilepsy, dyskinesias, Parkinson S

sdi sea [ nor

Bdefi ol £X, H?is%ﬁ } B0 K00 Ll 5E l plfBHP nprisig o
PP 87 defingd sbovegndy phramaeertieally pecapiahle careriang/or adjuvant.
di sorders, obesity, diabetes type Il or non insulin

d e p e n dertothel aigidiaeftNhDBventpastihes niaséthebfor the treatment and/or
m&s&% % hid %SHS d ‘Mtll ﬂ%rr}{mgﬂa%gﬁ g?&ﬁf receptors, which
|HPF & s defia

scul ar | sorders,
QpiRes 2 qrpigﬁ§omgweals defined above to a human being or

20newimilnf | anmation, in particular in atherosclerosis,
or the Gui lain-Barre syndrone, 5 viral encephalitis

cer leb gigie é%iéﬁﬁéﬂ ﬁ&tﬂeggeia@e% fhe e&%fggggb%dgig BB e for the
e aPT e Bt otii BBk B agoamen i g pduiation o

pr&idirs@pwirs.i on, hornone deficiency or ageing, cancer
associ at ed bone di sease and Paget's di sease of bone.

In addition, the invention relates to the use of compounds as defined above for the
25 preparation of medicaments for the treatment and/or prophylaxis of diseases which are
associated with the modulation of CB; receptors. Such medicaments comprise a
compound as defined above. '

In this context, the expression ‘diseases assodiated with modulation of CB1
receptors’ means diseases which can be treated and/or prevented by modulation of CB1
30 receptors. Such diseases encompass, but are not limited to, psychic disorders, especially
anxiety, psychosis, schizophrenia, depression, abuse of psychotropes, for example for the
abuse and/or dependence of a substances, including alcokol dependency and nicotine
dependency, neuropathies, multiple sclerosis, rmigraine, stress, epilepsy, dyskinesias,
Parkinson's disease, ammesia, cognitive disorders, mermory deficits, senile dementia,



In a preferable aspect, the expression "di seases
associated with nodul ation of CBI receptors' relates
to eating disorders, obesity, diabetes type Il or non
i nsul i n dependent 10 di abetes (N DD),

WP anmat i on, di arrhea, abuse and/or dEGEARNFAI16E1

of a substances, |nclud|ng al copol dependency and
ni cotine dependency In a nDre_gfeferable aspect,
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fiEneT's Gipesq, pating disgrriersnehiinh diaieipeiiiproth or dombrewiasdependent
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but are not I|n1ted to anorectic agents, Ilpase
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of use
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cl ﬁ@&ﬁ&f&cﬂ%ﬁﬁ@ %ouﬁtl 7 E.tcgﬁl a acc&ﬁﬁlg %ﬁ%@ﬁl‘lﬂﬁ in combma’aon
dexfenfluranl dextr anune

di BREREE UL Adherne o othes s erhe scatment of
f eabletityrom witing, difoedirs ortbat togeehtp ey give sffectiberdbefeSaitable other drugs
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phendi netrazi ne, phennetrazi ne, phenterm ne,

pheny lpRire R Bh AR NEbitoR sGhtk MHy801iBRgkin,

Suitable anorectic agents of use in combination with a compound of the present
Invention inclnde, but are not limited to, aminorex, amphechloral, amphetamine,
benzphetamine, chlorphentermine, dobenzorex, cloforex, lominorex, clortermine,
cydexedrine, dexfenfluramine, dextroamphetarmine, diethylpropion, diphemethozidine,
N-ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex,
fluminorex, furfurylmethylamphetamine, levamfetamine, levophacetoperane, mazindol,

mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentoresx,



si butram ne, and pharnaceutically acceptable salts

t hereof. Most preferable anorectic agents are

si butram ne and phenternmine. Suitable selective
serotonin reuptake inhibitors of use in conbination

Wi 2096/259%2conpound of the present invention EREEHHES/011681
fluoxetine, fluvoxam ne, paronglne and sertraline,

and pharmaceutically acceptable”Salts thereof. It is

a further preferred object to provide a nethod of
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15 bi g ua@t Q@%é%&k@sﬂegéreﬁ%B e fbvluger%qrééremaéﬁﬂd@umﬁ)}f(prem)non of
ype b idiet tnn e ?%%d% et (DR S Bpmmiah which
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20t I'};eoghmzhmdomsglﬂsmm%badi tiR3ikel 20 bezufodestshieh as metformin, and the like;
Si ﬂj‘ét!ﬂ Oéh% gll&l%.e gﬁarﬁfdie %%]gl{ﬁé‘ﬁl«'e, MO{N a?gtoﬁf@{s 508 a5 GW-
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| IHPARO/Y agonists such as GW-2331 GW 2331 and the like; 5) DPP-IV- inhibitors such
30 as LAF-237 (Vildagliptin} or MK-0431, and the like; 6) Glucokinase activators such as the
compounds disclosed in e.g. WO 00/58293 Al, and the Like.

It is a further preferred object to provide a method of treatment or prevention of
dyslipidemnias in a human which comprises administration of a therapeutically effective
amount of a compound according to formula I in combination or association with a

35 therapeutically effective amount of a lipid lowering agent as 1) bile acid sequestrants such



It is a further preferred object to provide a nethod
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hApoAl mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by

either eye or tail vein) and grouped according to equivalent mean serum triglyceride

levels. They are dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the
30  test compound once daily for 7 to 14 days. The animals are then bled again by eye or tail
vein, and serum triglyceride levels are determined.

Method for Measuring HDI~Cholesterol Levels

To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped
with equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once
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%@ CE B LR R RO Ry BB AP B Prevent or
t hidogkuit eginfofcing pregertitsant mﬂnmmbbw QQEeBaIIMQampound that

0 UG @i bhedRY Bl b BRinkidtib A bA BHRS mhPERAVES that drug’s abuse or its

25 dependence. (Ranaldi et al., Psychopharmacol. 161:442-448, 2002; Campbell et al., Exp.
Clin. Psychopharmacol. 8:312-25, 2000). In a self-administration test, animals are placed
in the operant chambers containing both an active and inactive lever. Each response on
the active lever produces an infusion of either the test compound or a drug known to be

. self-administered. Presses on the inactive lever have no effect but are also recorded.

30  Animals are then trained to se1f~ad1mnlster compound/ drug over a set penod of ime by
having drug access during each daily session. Illumination of the chamber house light
signals the beginning of the session and the availability of the compound/drug. When the
session ends, the house light is turned off. Initially, a drug infusion occurs with every
press of the active lever. Once lever-pressing behavior has been established, the number

35  of presses to produce a drug infusion is increased. After stable compound/drug self-



during the acquisition phase. 20 Method for Testing
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nuipBderrmy by filimiies gee gasstibprdiigeseRadioactivity ovf the filksr wWas measured by

i ntige@seadillaAbh esuBigbl e compound/ drug sel f WO
2006/ 050842 PCT/ EP2005/011681 -13 administration is
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scVEERREg ety RERRRPLACL IR eSS e

enBegBRdEicHegintition cBRtng: i n whi ch the human

cannabis CBI receptor is transiently transfected
usi ng ThecaGmbirokd CBoarfggoeistic Miivigofyaipeandswf the invention was
CORLAGHECH, MhdldnbiRHl G &R R COADAS i it éh%%%‘b‘}nn -
“incubati o&rﬁ% atr eg?ﬁf ?,ep € ]éle?rﬁ menbr ane Bhlotd B,
2501 ESER ARG CAPERES (SHL RGP e AP RAFGLo hnPhRBol Exp. Ther
278 (1996) 871). The stable expression of the human cannabinoid receptor in cell systems
was first described in Nature 1990, 346, 561-564 (CB;) and Nature 1993, 365, 61-65
(CB.) respectively. Adenylyl cyclase was stimulated using forskolin and measured by

quantifying the amount of accumulated cyclic AMP. Concomitant activation of CB;

30 receptors by CBy receptor agonists (e.g. CP-55,940 or (R);WIN-55212-2) can attenuate , , ,

the forskolin-induced accumulation of cAMP in a concentration dependent manner.
This CB; receptor mediated response can be antagonised by CB; receptor antagonists
such as the compounds of the invention.

The compounds of formula I show an excellent affinity for the CB; receptor,
35 determined with the experimentat conditions described in Devane et.al. Mol, Pharmacol.



addi ti on of conmpounds of the invention, separation of
bound and free |igand was perforned by filtration

over glassfiber filters. Radioactivity on the filter

was neasured by liquid scintillation counting. 15
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8(9%1CC were

The body temperature was taken 15 min before administration of either Vehicle or
CB; receptor antagonist/inverse agonist. 30 or 90 min after i.p. or p.o. administration of
this compound, respectively, rectal body temperature was recorded in order to evaluate
any influence of the compound itself. The CB receptor agonist CP 55,940 (0.3 mg/kg)
25  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 (1) was assessed for their ability to
regulate feeding behaviour by recording food consumption in food deprived animals.
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\/
blfﬁéponttaﬁago FRTROtER ack dnttrgf(ee er. 1996, 277, 586~
594), e) reduction in opiate self-administration in mice {Sci. 1999, 283, 401-404);

The compounds of formula I and/or their pharmaceutically acceptable salts can be
used as medicaments, e.g in the form of pharmaceutical preparations for enteral,

25 parenteral or topical administration. They can be administered, for exarnple, perorally,
e.g. in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules,
solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories,
parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g.
in the form of ointments, creams or oils. Oral administration is preferred.

30" 7 Theproduction of the pharmacentical preparations can be effected in a manner, | ,

which will be familiar to any person skilled in the art by bringing the described

compounds of formula (I) and/or their pharmacentically acceptable salts, optionally in

combination with other therapeutically valuable substances, into a galenical

administration form together with suitable, non-toxic, inert, therapeutically compatible
35  solid or liquid carrier materials and, if desired, usual pharmaceutical adjuvants.
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adm nistration formtogether with suitable,

non-toxic, inert, therapeutically conpatible 35 solid
or liquid carrier materials and, if desired, usua
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" ISP MS: m/e = 370.0 ([M+E1"]).

c) Preparation of {6-fluoro-2,2-diphenyl-benzo[1,3] dioxol-5-yl)-morpholin-4-yl-
methanone

30 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



1-100 ng, of a compound of formula I. The foll ow ng
exanpl es serve to illustrate the present invention in
nore detail. They are, however, not intended to

limt its scope in any manner. WD 2006/ 050842
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16ispQin/Wa48Li(fNieH] Bt room tenperature until
gaseous evol ution ceased. The m xture was heat ed

with stirring at 180C for 2%%@ ., The reaction
m xture was all owed to cool mtenperature,

di luted wi th_ nethanol V|gr S stirred.

The preci pi t&?@datﬂﬂlb%ﬁ;’é 8&%‘%‘“5‘3? &ﬂ’ ePBE i on

and dissolved in toluene (50m). I\/let hanol (100m)

201a% 5-dtddeto it diblanzafidlcyd ehepiene vasgdr@anddncearding ¢l 2 ooker, J. Org.
tb emf%f abey, 61, 330 sRIRG,BubabRe D g@@qhmwgsva@ Qlstaprted
ypholsp}tlorrgst (I)x(})raﬂ(ggclle e4ds m8 ancgphospghgrﬁs pentachloride (3.13 g, 15.03 mmol)

added. The mixture was heated 4 h at 120 °C. The mixiure was allowed to cool to room
temperature and the solvent removed under reduced pressure. The crude product was

25 used without further purification.

Example 3

Preparation of 4-{(6-fluoro-spirof 1,3-beﬁzodioxole-2,5‘— [5H]dibenzo[a,d]cyclohepten]~
5-yl)carbonyl]- morpholine

5,5-Dichloro-5H-dibenzo[a,d] cycloheptene (0.783 g, 3.0 mmol) was dissolved in toluene
30 (8 ml) and heated to 120 °C. A solution of 4-(2-fluoro-4,5-dihydroxybenzoyl)-

morpholine {0.36 g, 1.5 mmol) in toluene (4 ml) was added dropwise over 20 min. When

the addition was complete, the mixture was heated a further 1 h at 120 °C. The mixture



further batch (6.4g, 30% was recovered fromthe

nmot her liquors. ISP Ms: nmfe = 370.0 ([ MtH+] )". c©)

Preparati on of

(6-fluoro-2, 2-di phenyl - benzo[ 1, 3] di oxol -5-yl) - nor pho

W 2006850342net hanone 30 To a cool ed (-78C) solRGH{EFA00S/011631

of 5- br onp- 6- f | uor o- 2, 2- di phenyl - benzo[ 1, 3] di oxol e

(17.59 g, 47.4 mmol) in diethyll®ther (300 m) was

slowy added a sol ution of n-butyl WO 2006/ 050842

PCWaEE?ﬁﬂh’dﬁd Bdcb6 Binperabifre hnd Baponated. TiexesiRe wWat poieddy column
\Malctc

ot Ic?ré%ax[q%alphg bn Q:%J@% L( 1 fooﬂragotlﬁg&ﬁadé%ﬂ?%ﬁr?%ﬁ 2% 5e eluant) to afford

4- ﬁlafrfﬁhépﬁnﬁ@%%ﬁyffwhl@r P#8 (8.5 g, 56.9 mol, 1.2

eq.). The reaction mxture was allowed to warmto 20C

andpoue 4304 fd6+HER] aqueous  sol ution of sodium

bi car bonat e. The aqueous | ayer was extracted with

et INNRBIERNS. The (b3 sC0MD3. 6@@:@9@% 24 {baY,QIED, 884, @d, 11, J=8.8Hz),

BT BB B RS Tl 0¥ T B o

(6 fl uoro-2, 2-di phenyl - benzo[ 1, 3] dioxol -
5-yl)-norpholin-4-yl-methanone conmpound (13.0 g, 68%
as a light yellow solid. ISP M5: me = 406.2

([ MtH] +). d) Preparation of

(2-fl uoro-4, 5-di hydr oxy- phenyl) - nmor phol i n- 4-yl - met han
one 10 To a cooled (ice-bath) solution of

(6-fluoro-2, 2-di phenyl - benzo[ 1, 3] di oxol -5-yl) -

nor phol i n-4-yl - net hanone (5. 70g, 14.06mVbl) in
trifluoroacetic acid (60nl) was added triethylsilane
(2.1leq, 4.7nl) over 10mn. The m xture was stirred
20mn at OC and 4h at roomtenperature. The

vol atil es were renoved under reduced pressure and the
residue purified by colum chromatography on silica
gel (2:1 ethyl acetate/heptane-ethyl acetate 15 10:1
et hyl acetate/nethanol) to afford

(2-fluoro-4, 5-di hydro) cy- phenyl) - norphol i n-4-yl -

nmet hanone as |iht brown solid (3.19g9, 94%. |SP Ms:
me = 242.2 ([M+H +). Exanple 2 Preparation of

5, 5-di chl or o- 5H-di benzo[ a, d] cycl ohept ene 20

5, 5-Di chl or o- 5H di benzol[ a, d] cycl ohept ene was prepared
according to J.J. Looker, J. Og. Chem 1966, 31,
3599: 5-di benzosuberenone (2 g, 9.7 nmol) was

di ssol ved in phosphorus oxychloride (4:5 nil) and
phosphorus pentachloride (3.13 g, 15.03 mmol)



added. The m xture was heated 4 hat 120 C. The

m xture was allowed to cool to room tenperature and

t he sol vent renoved under reduced pressure. The crude
roduct was 25 used without further purification.

‘%Qémﬂog}sgz Pr epar at i on PCT/EP2005/011681

of 4-[ (6-fl uoro-spiro[ 1, 3- benzodi oxol e-2,5' -[ 5H] di benz

o[ a, d] cycl ohepten] - 5-yl)carbomfi{- norpholine

5, 5-Di chl oro- 5H di benzo[ a, d] cycl ohept ene (0.783 g,

3.0 mml ) was dissol ved iGel¢nidaliBxaent®8 (8 ml ) and

heated to 120 C. A sol ution of

4- (Beabdpuoy 0- 4, 5- di hydr oxybenzoyl ) - nor pholine (0. 36

g, 1.5 mml) in toluene (4 nm) was added dropvvl se

over 2 n S_C ete

m xt ur% gq/acgatﬁy\g?ﬁt Con%u ?‘?ﬁcwjt’hg fo OWV}% ngfgﬁ%ts FRRe ﬁ}aﬂlﬁf'témd na
WO POvBtiond 8wpneTT/ EP2005/ 011681 -19 was cool ed to

room tenperature and evaporated. The residue was

pur i Irigedichtg col uim  chr omat ography on sili ga ekt (1: 0

to 10:1 dichl oronet hane/ ethyl acetate eluant) to
afforgﬂnghe title conpound as an off-white foam Ms:

ne 430 [(MH)}] 5 NVMR S (CDC13) 3.33 (br s, 2H),

3 60 4 (br s, 4H), 6.54, (d,  _1H,
dé’%g’)?mﬁg“& H J=5 2Hz). 7.17. (s. 1éfll)“f}g 7 249:0 mg

(m 4H) 750(|n 7.93 (m 2H) ppm WO

200617%%%2311%731!5#%05/ 011681 -20 Gal eni caR3-Exwegml ¢85 mg

Exanple A Fil mcoated tablets containing the

f ol | castonghyidngisedi ent s can be manufactured i B0.8mg  70.0 mg

conventional manner; Ingredients Per tablet Kernel:

Conppayibnekag ormul a (1) 10.0 ng 200.0 Mg j195ms  150mg
M crocrystalline cellulose 23.5 ng 43.5 rTg Lactose

hydr@omgmghggcﬁgeo nmg Povi done K30 12.5 QESJmSg 0 qg_omg

Magnesium stearate 1.5mg 4.5 mg
(Kernel Weight) 120.0 mg  350.0 mg
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
Titanium dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcrystalline cellulose and the
mixture is granulated with 2 solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesium stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

10 suspension of the above mentioned film coat.



Sodi um starch glycolate 12.5 ng 17.0 ng Magnesi um
stearate 1.5 ng 4.5 ng (Kernel Wight) 120.0 ng
350.0 mg Fil m Coat Hydroxypropyl nethyl cellul ose
Polyethylene gl ycol 6000 0.8
‘1‘8|28"n%5‘§4%1g 2.6 Iron oxide (yellow 0.8 ’1%?’2%“52131681
Ti t ani um di oxi de O 8 ng 1.6 ng.,,5 The active
ingredient is sieved and nmixedWith microcrystalline
cellul ose and the mxture is granulated with a
solfEBls Bof pol yvi nyl pyrrolidone in water. The
granulate is mxed with sodiumstarch glycol ate and
magnes Capsudt eartahiag shedoliovipg mgeddnts carybehadnutkeundins
of JARnREn3R3,00. respectively. The kernels are
| acquered wth an ag. solution / 10 suspensi on of
t he .above nentioned filmcoat. W 2006/ 050842

pCTA 011681 -21- Exanpl e B Capsul es cont ai m-$gaRsule
the follow ng ingredients can be manufactured in a
convermpewdiof framalar(l) | ngredi ents Per capsul e 25.0 mg

Conmpound of formula (1) 25.0 ng Lactose 150.0 ngy
Mai Zactetar ch 20.0 ng Talc 5.0 ng 5 The conponent 950.0 mg
are sieved and mxed and filled into capsul es of size
2. bExandlig | njection solutions can have the 20.0 mg
foll ow ng conposition: Conpound of fornmula (1) 3.0 ngy
Polyﬁ&yylene gl ycol 400 150.0 ng

5.0 mg
5 The components are sieved 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 q.s.ad pH 5.0
Water for injection solutions ' ad 1.0 mi
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 miby addition of the res1dual amount of water, The solution is filtered,
filled into vials using an appropnate overage and sterilized.



Acetic add q.s. ad pH 5.0 Water for injection

solutions ad 1.0 ml 10 The active ingredient is

di ssolved in a mxture of Polyethylene glycol 400 and

%%0610509!2 injection (part). The pHis ad US%@?/EEﬂosmnsm
by addition of acetic add. The volune is

adjusted to 1.0 m by addition.gh.the residual anount

of water. The solution is filtered, filled into

vial s using an appropriate ovgﬁa e and sterilized. WO

20061050842 PCTI EP20051011681 Clains 1.

Conpounds of th eneral formyla R O O/ NLDO O

\ F R LWeemopAdsotie ssperalorapla each i ndependent |y

hydrogen or hal ogen., 2. The conpound according to

claim1, wherein Nﬂ.and R2 are hydrogen. 3. The

conpound according te.clains 1 or 2, which is

4-[(6-fluoro-spiro] benzodi ox@l e- 2,5 -[ 5H]

di benzo[ a, d] cycl ohep

]25-yl ). carhonyl nmor phol i ne.
4. A process for 3 e 0 unds of
i k.an 4L3L~ lto 3,
5 D€a g

formula | as defin

whi ch process conmpN ﬁ

5, 5-di chl or o- 5H di be¢ , d] cycl ohept ene of the

formula C d Rl wherein R and R2 ard each
or halogen, wth the catecho

derivative of the fgfnula O HO/ N II

i ndependent |y hydroge

wherein
5 R'and R? are each independently hydrogen or halogen.
2. The compound according to claim 1, wherein R' and R? are hydrogen.

3. The compound according to claims 1 or 2, which is 4-{{6-fluoro-spiro[1,3-
benzodioxole-2,5'-[SH}dibenzo[a,dlcyclohepten]-5-y1)carbonyl]- morpholine.

4. A process for the manufacture of compounds of formula I as defined in any of
10 claims I to 3, which process comprises

reacting a 5,5-dichloro-5H-dibenzo[a,d]cycloheptene of the formula
Ci, Cl

R' OQO !
H2

wherein R' and R” are each independently hydrogen or halogen,
with the catechol derivative of the formutla

o
K/ 111
HO E O

15

at elevated temperature to obtain a compound of the formula



10

15

20

HOIl F 0O is at elevated tenperature to obtain a
conpound of the fornmula -23- RO O/ NO\ | FO R2
5. Conpounds according to any of clains 1 to 3 when
manuf act ured by a process acg rding to claim4. 6.
Phar maceuti cal conpositions ¢ ﬁbrising a compound
according to any, of 5 clainms 1 to 3 and a

phar maceut i cal IR\ acceptabl e carrier and/or adjuvant.

d/ or propRylaxis of eating
di sorders, obesi di abetes tyjpe Il or non insulin
(B

dependent di ab éﬁ&ﬁor dependence
delpendency and

S cording to any

use as therapeutic active

inds according to any ofl clains 1

to 3 for use as peutic active substances for

the treatnment andfor prophylaxis of eating disorders,

obesity, diabetdd type Il or non insulin dependent

di abetes (NI DD), abuse and/or dependence of a 15

subst ances, including al cohol. dependency and. ni cqQti ne
depéridemnpgunds gocordiag T gt CE%%&JH &swgfi?c@f”&%ﬁ’éuﬁeg%ﬁ yprocess
w&%nﬁh%hﬂaaﬁnhp 3 for the preparation of nedicanents

for the treatnent and/or prophylaxis ofeating

di sorders, ohesity, di.abetes .type |l _or ;non _i,nsulin

opBriEDason R catiop R B C i Serhafing B Ror Bt by of
chims s} ant & pharnmacéwitzliy aadephl cadew endien syjuwand.

ni coti ne dependency. 20 ***

7. Pharmaceutical compositions according to claim 6 for the treatment and/or
prophylaxis of eating disorders, obesity, diabetes type II or non insulin dependent
diabetes (NIDD), abuse and/or dependence of a substances, including alcohol

ni coti ne depend
of claine 1 to
subst ances. 9.

dependency and nicotine dependency.

8. Compounds according to any of claims 1 to 3 for use as therapeutic active

substances.

9. Compounds according to any of claims 1 to 3 for use as therapeutic active
substances for the treatment and/or prophylaxis of 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.

10. The use of compounds according to any of claims 1 to 3 for the preparation of
medicaments for the treatment and/or prophylaxis ofeating disorders, obesity, diabetes
type II or non insulin dependent diabetes (NIDD), abuse and/or dependence of a

substances, including alcohol dependency and nicotine dependency.

ok



