Di benzosuberone derivatives The present invention
relates to 4-[(6-fluoro-spiro[l, 3-benzodi oxol e-2, 5’
wp3bje/dodaenzo [ a, d] cycl ohepten] -5-yl) car bonyPCT/EP2005/011681
-nor pholines of the fornula wherein RL and R2 are each
I ndependent |y hydrogen or halogéﬁ. The invention
further relates the manufacture of the conpounds of
formula |, pharnmaceutical conpositions containing the
conmpounds of fornmula | and its use as nedi canent,
especially for treating obesity and other disorders.
It has been found, thatDibheogbapoudzaiddesf ornula | are
nodul ators of the CBl receptor. Two different subtypes
of cannabi noid receptors (CB and CB2) have been
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| esser extent in seve
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the i nmune system (S./ Munro, K L. Thomas, M
Abu- Shaar, Nature 3¢5 (1993) 61-61). Therefore in
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Ind| n hepp ni, R _Mechoulam J. Am Chem Soc,
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" CannabiTheixdsntas futler ageet the mAgefadtste of 1iR86mpppnds bf ROmula [,
ook Xﬁalt%ﬁ&)egul P g@@m s%oﬂ@ﬂﬁ%tﬁ@&d GBS0t E QL PAts use as

I
( ma s a%} efpéfm]f}lf for treatin bes1ty ang other %hsgrrdoepsabl no

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

10 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
CB;, CBy4 and CB3 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.

15 Le Fur, D. Caput, P. Ferrara, J. Biol. Chem. 270 (8) (1995) 3726-31; E. Ryberg, H. K. Vu,
N. Larsson, 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 organs, whereas the CB; receptor is predominately
distributed in the periphery primarily localized in spleen and cells of the immune system

20 (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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the alleviation of cancer chenotherapy- induced enesis

(G E) and the reversal of body weight |oss experienced
woOyockloBB4pat i ents through appetite stimulati onPCT/mEPRIv8/011681

UK Nabol i none (LY-1095 14, Cesanet(r)), a synthetic
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Pharmaceut. Sci. 3 (11) (1997) 539-545, E M
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W%GIRW ASDevdeBll IeaRbl OrBreedLRIG. \P%rtwa& q,g@ rﬁééxte?]ilscglt %‘;ﬁlngf;l]n,

L ShiaAChSRS gelgém? %%ggh?ﬁ&'éf@u R Sttt 258 (1990 1943.8).

15 Pgynahdphile mad dl-alr@&ucﬂc#ﬁ)ylg@cex(ol 989)G)3A&duddé at fhe Presynaptic nerve
Fec‘érg%al n%?%\lfvll&cfenﬁl%% %#18%63 an%avtoftageA%eQ&UV%gp an@lsKaRd activates the
9dngardly reattfoiay K7 656x6D)V abidMeros BdMeltheT i Bisogno, L. De Petrocellis,

S q@ﬁfcﬁ%ﬁ N‘Bﬁrtﬂagné’g%'lgﬁ) 4199% 45 9) Cﬁue?e%?%ﬁe?tmgé%%rotéa:?smltter release
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(8515/@19@8511 which depreasey thqr@]@asqpfunsumﬁr@nmtm@ &i llgnwr, C.C. Felder,
20 t PhegdtolMTheh, 40VQ) (MpQS Pkayrus senses nutritiona
state and nDduId;(t z:gmgo{)d i nt ake and ener gy bal ance.
Follo ng d restri tlon cept or
ook P Be a8 Be S ai e Teecy tErQllﬁBé?eBl receptor-mediated
| met@mﬂne@B 1 mn@t(ﬁrheleﬁﬁife andgag o HockSRd A fdLdid RelifeSsociated
T ool Rk ARt Sh ¥¥ dndad RS %e?&tM nWﬂhlafx%g,clkeukumlam, Psychopharmacology
143 (3) (1999) 315-317; C. C. Felder, E. M. Briley, J. Axelrod, J. T. Simpson, K. Mackie,
25 'W. A. Devane, Proc. Natl. Acad. Sci. U. S. A. 90 (16) (1993) 7656-60) and caused appetite
suppression and weight loss (G. Colombo, R. Agabio, G. Diaz, C. Lobina, R. Reali, G. L.
Gessa, Life Sci. 63 (8) (1998) L113-PL117).

Leptin is the primary signal through which the hypothalamus senses nutritional

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

30 restriction, CB1 receptor knockout mice eat less than their wild-type littermates, and the
CB1 antagonist SR141716A reduces food intake in wild-type but not knockout mice.
Furthermore, 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 hypothalamus. These findings indicate that

endocannabinoids in the hypothalamus may tonically activate CB1 receptors to maintain



Furthernore, defective leptin signaling is associ ated
Wi th el evated hypot hal am ¢, but not cerebellar, |evels

wohomrdasaannabi noi ds i n obese db/db and ob/ob pCTEPand011681
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Zucker rats. Acute leptin treatnment of normal rats and
ob/ ob mice reduces anandami de and-2- arachi donoyl|
gl ycerol in the hypothal anus. These findings indicate
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(STRATUS—US) There still remains a need for potent

| ow notiRe ubhoWwedsAfich have been proposed as CB; receptor antagonists
respectively inverse agonists are aminoalkylindoles (AAL; M. Pacheco, S. R. Childers, R.
Arnold, F. Casiano, S. J. Ward, J. Pharmacol. Exp. Ther. 257 (1) (1991) 170-183), like 6-
bromo- (WIN54661; F. M. Casiano, R. Arnold, D. Haycock, J. Kuster, S. J. Ward, NIDA
Res. Monogr. 105 (1991) 295-6) or 6-iodopravadoline (AM630, K. Hosohata, R. M.
Quock, R.M; 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. Li, A.
Hill, A. Makriyannis, Life Sci. 56 (23-24) (1995) 1949-55). Arylbenzo[b]thiophene and
benzo[b]furan (1.Y320135, C. C. Felder, K. E. Joyce, E. M. Briley, M. Glass, K. P. Mackie,
K.]. Fahey, G. J. Cullinan, D. C. Hunden, D. W. Johnson, M. O. Chaney, G. A. Koppel,
M. Brownstein, J. Pharmacol. Exp. Ther. 284 (1) (1998) 291-7) disclosed in WO9602248,
US5596106, 3-alkyl-(5,5-diphenyl)imidazolidinediones (M. Kanyonyo, S. J. Govaerts, E.



CBlI nodul ators that have pharnmacoki netic and

phar macodynam ¢ properties suitable for use as human
woheorevaesant i cal s. Ot her compounds whi ch have beemwEP2005/011681

proposed as CBl receptor antagonists respectively
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BO%9A3. 4, 5- di hydro-1 H pyrazol e derivatives are
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Unless otherwise indicated, the following definitions are set forth to illustrate and

define the meaning and scope of the various terms used to describe the invention herein.

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

chlorine and fluorine.

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

toluenesulphonic acid and the like, which are non toxic to living organisms. Preferred



Bi oorg. Med. Chem 2003, 11, 251; S. Ruiu et al,
J. Pharm Expt. Ther., 2003, 306, 363). Pyrrole CBI

woamsasisani d receptor agoni sts have been descr POBGPR0VS/011681

G Tarzia et al, Bioorg.Md.Chem 2003,11, 3965.
Phenet hyl am des have been cl ai med as CBl cannabi noi d
receptor antagoni sts/inverse agonists in W03077847,
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difggeithy acting CBl receptor antagonists respectively
i nverse agoni sts. Such antagonists / inverse

ant agoni sts are useful in nedical therapy,
particularly in t#é eat nent and@ or prevention of

di seases which are goci at ed MAlh the nodul ati on of
CBi receptors. U 3 7 d, the
foll owi ng definijfi orth t il lustrate and
define the neani C arKDus ternms used
to describe the i ion hefrei nF The™term "hal ogen”
refers to fluoring orine, bromne and iod
preferably to chl orkne’ and fluorine. The term
"pharmaceutically acceptable salts" enbraces salts of
t he conpounds of forrmula (I) with inorganic or organic
aci ds Thechmpeuhydsfdohhdn il of gei pﬂeseﬁb&dﬁ@hfdﬁ%aﬁ b@@)lr@ﬂ).ared by methods
Ao S s are S Ueh e PR B 3R ERAL SRR beplilabt hich process
acpuprisescci ni ¢ acid, tartaric acid, nethanesulphonlc
acid, salicylic acid, ptoluenesul phonic acid and the
i ke, réMGH 2 8156diBRBrd-S KL GibERzold Al ol?er ' Qﬁe formula
Preferredsalts with acids are for eat es,
citrates, hydrochlorides, @ydtwbronldes and

met hanesul foni ¢ aci d salts, «th hydr ochl ori des bei ng
especially preferred. S ent, the present

[ [ ornula | Hs

def i ned above, s
4-[(6-fluoro-spiro[l, 3- benzoo oxol e-2,5" -
[SHIdibenzofaAcycIoheptenJ-S-y carbonylj-nnrpholine,

the copeein@' ofd Rhare each independently hydrogen or halogen,
with the catechol derivative of the formula

K/ I11
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at elevated temperature to obtain a compound of the formula



formul a The conpounds of forrmula | of the present

i nvention can be prepared by nethods known in the art,
wonodslvsys4zan be prepared by a process as descr POEP2005/011681

bel ow, whi ch process conprises reacting a

-di chl or o- SHdi benzo a d cycl oheptene of the fornula

wherein RL and R2 are each independently hydrogen or

hal ogen, with thergatechol derivative of the fornula

at elevated tenperature to obtain a conpound of the

formﬂaHevMedt='o\murenemmgatemmrMUrefrmn

100 Cto 180 0C, ¢ orably a te rerature of 110 to

130 0C. Thus, the/caKecha red) of formula 111
can be ketalized 4 bi t|tu ed di{ chl or onet hane
derivative of fo b j nert _solgent (e.g.

i di ne neat i tfh or t hout the

tol uene or pyridi O

presence of a base @ pyr|d|ne) at eIevated

tenperature (e.g. > 0C) to yield acommumiof

formula I.

(2- Fl uor o- 4, 5- di hyg? oxy- phenyl ) - nor phol i n- 4~yl - met hano

ne (111) can be easily prepared fromthe correspondi ng

di phenyl et hyl ene protected ketal of fornula VII by

t r eat Hewbtedienipeantuacingdarisen igmperairk tiono 20010 & B0i°d) pieferably a

a lvent (e.g. nethylene chloride) or
téﬂﬁégﬁﬁgﬂ?ﬂgﬁéﬁﬁgéya0|d (e.g. trifluoroacetic acid)

in the presence of a suitable reducing agent (e.g

tri et Appsithematerholiatarmedia efiforanga il sk be ketelized S\Oﬂhke]vlt-

5 ( Qi‘tg;tltd@cﬂ Bﬁéhl%f&né:t'ﬂln% HQ%)atweT gﬁo%ﬁgqmﬂ ATELBY lsﬁo&d’fc (e.g. toluene or

protected ket al is prepared from
f P&%&%)e?rdie?b F’Véthf%l‘ﬁ"g&%’éj ﬂf%ere%eaa% ais) a DYB@iRe) 3 elevated

Stdnepreatiire (Elge> 1 @B0UD)ito yidd g venpuridofdessaaliaied in nore
detail in Exanple 1.Schene | IV V VI n-BuLi, Et OIlIlI

V| I TP}EF 0§0 g&hg(?ré&zg; 8n)6€|m%rrp 2 y? me%elm\{)?ite I(ﬁﬁ Canfbe easily

prepared from the correspondlng diphenylmethylene protected ketal of formula VII 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.



met hods known in the art fromthe correspondi ng ket one
VTIl by reaction with thionyl chloride in the presence
wohodososae anot her N-fornyl ated agent, or by reaTiEPews/011681
wi t h phosphorus pentachloride with or w thout the
presence of a suitable solvent,-2:g. phosphorus oxide

chloride (Schene 2). Schene 2 VIII |1 The

di benzosuberones of fornula Yl.l,.2re comercially

avai |l abl e or may be prepared_%ve‘ﬁ‘t hods known in the
art. Some conpounds of fornula | may possess asymetric

centres and are therefore capable of existi

t heir;ene er eoi soneric
rel ates conpom‘rds—1>n
f orer,at” oweé er n¥t€Hgsy m sent riesCels

nixtures I ncl wdrgPS.acem ¢ m xtures, therg
i somers maybe pr@PAPetk by asymmetric synt hesvs,

exanpl e u¥ing chiral interm&iate, or m xtures Wiy, be

resol ved by conventional nethods, eg., chromatographynsul,E,o
(chromatography with a chiral adsorbent or eluant), or ©

use of a resolving agent. As described above, the bVJkN/\7
conpounds of fornula |I can be used as therapeutic

active substances, especially as therapeutically

active substances for the treatnent and/ or—prophyl axi s

of di seases which aref associated with th ulation Q

. /8 .
of the CBl raoe . ne enbodi nent, d ig1vent i on
0 cqnpolinds as—defined aby N/\
use as therapedut Qubst apegs, bayticuleariy-as: bo
@ nt and/ or

therefore rel ateg

t herapeutic active substances foFcede trgatp
prophyl axi s of di seases which are associ ateéd with the
modul ation of CBl1 regeptors. The invention al soyy
relates to pharnmaceutical conpositions conprisi ng a

conmpo ef i ned,.ahove har mac tlcal
oot AP BB s s Sa RO CRPRad foay be prepared by
e mxdkdd dvdmbwn it éhd axv ot the cdﬁﬁés@bﬁ&mtg &et@nﬂ’ﬁ’ﬂﬁ@@f réafioh REth thionyl
I axi
> L CEBLIER o BB R TS P b e o SPRER aliPlved Y fpction winh
mehhdorsmsniashloridd withi artvathiont the mmpwmﬁ:h sagallefolned, e.g.
abRY & HoPusdxtHeERLRRI (BShedfe 2).

Scheme 2
R\ Ri
! PC, l Cl
O -
i POCI, i Cl
R® R*
VIII I
10 The dibenzosuberones of formula VIII are commercially available or may be

prepared by methods known in the art.
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In addition, the invention relates to 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 CB; receptors. Such medicaments comprise a

compound as defined above.

In this context, the expression ‘diseases associated with modulation of CB1
receptors’ means diseases which can be treated and/or prevented by modulation of CB1
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 alcohol dependency and nicotine
dependency, neuropathies, multiple sclerosis, migraine, stress, epilepsy, dyskinesias,

Parkinson's disease, amnesia, cognitive disorders, memory deficits, senile dementia,



dependent di abetes (NI DD), abuse and/or dependence of
a substances, including al cohol dependency and

waoiemtosess2 dependency, with obesity bei ng especpairiep2005/011681
preferred. In another prefable aspect, the expression
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cl of orex, clom norex, clorterm ne, cyclexedrine,

15 dexf ent hus@et ﬁx%fab‘l’eedébé& anp qur@s@ioﬁemssids&ta@wc&&&%ﬁﬂ modulation of

d th am ne, fenbutrazate
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5\/92{&%?(1%%%‘18’ 1SO%, girétsp fhat gqgg er they give e ective relief. Suitable other drugs

1nclude but are not limited to anorectic agents, lipase inhibitors and selective serotonin
25  reuptake inhibitors (SSRI). Combinations or associations of the above agents may be

encompassing separate, sequential or simultaneous administration.
Preferable lipase inhibitor is tetrahydrolipstatin.

Suitable anorectic agents of use in combination with a compound of the present
invention include, but are not limited to, aminorex, amphechloral, amphetamine,

30 benzphetamine, chlorphentermine, clobenzorex, cloforex, clominorex, clortermine,
cyclexedrine, dexfenfluramine, dextroamphetamine, diethylpropion, diphemethoxidine,
N-ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex,
fluminorex, furfurylmethylamphetamine, levamfetamine, levophacetoperane, mazindol,

mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentorex,



sertraline, and pharmaceutically acceptable salts

thereof. It is a further preferred object to provide a
worbtdswdosat treat nent or prevention of Type || #@CaEer®s/o011681

(non-insulin dependent diabetes nellitus (NNDDM in a

human whi ch conpri ses adm ni st rati-on of a

therapeutically effective annunt of a conpound

a j r C Q
Wf)ﬁﬁr{cglntré%é%g% K eI e fdm @Pr\b{e}l%z# g}gl?r(g%%%%rﬁ%% S'puglorex and
i s brmdee, apépharmcartmﬂy Meptebln stllsghdreplase i nh| bi t or

is orlistat. Also an object of the invention is the

et hofl1 % pAesable ARGk eaROMRn s AFe Jib@rahiRbhh @BROMSrmine.
separate or sequential adm nistration of a compound

according.to,.faornmula |. and a,lipase inhibitor
parti gHﬂ hiy SFIGCHVT SSROIARE TepRiRks wﬁlablﬂrs idisg i grhigation with 2
5 pl‘celfnpbmediof)tlhje@éseﬁ@nﬁdrﬁtﬁhdﬁdﬁdd’fﬁhb%n@fﬂdWO&alhﬁ’&ﬂpareketme and

DLEHEMAL AaBLaTXB8, KLl ABSLER LognpUl | n dependen

ch conpri ses

adn1n|strat|on of a therapeutlcally ef fective anount
of a Hosrpdunkrracefored pljeetdo purvidd amethpd of tnebfinreatt oo pregention of

agSpCiTtARRes thbMidulif eeg&eeﬁﬂ (ﬁ@l!bété’s rﬁéun%@*(memm@th&ﬁan which

an anti-diahetic agent se ecteg %%n1t e group
c 6RRPEISRgIERisEytipriRghergBrtticaly § ﬂveaagnwrbtgqf@tcamzénd according

10 Otto fo@ﬁiugi i ﬁla:z)enﬁmatﬁtmd)rtah@ciauke wflt%)a thergpati @R effetile @Bount of a
on e as

T PBeEr B REr By pE e ne HpssBmtebtis SaB Bl picct ofthe
asmve¥o 33 metitbd hreledaribed shovERe: thesimultainbotsn B@asaﬂ&‘:hr sequential

a§d11n Tsteatfon(ofal AAHLRE hBor@h 0438 1 A G0 L tor rticularly
; g ST
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agﬁnpnees aﬂl)nlﬂ%ﬂg)rﬁ@f@rth&’fapemhy éffecﬁVdIghomI&del’a&ompound according
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ormn as suc
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20 g %Na%%é—o%%ﬁé%o@ anll 1R HikD: blé)anﬁgg) sdc}{ as 'n'i]egfomntup and the like;

i ptin). or
| ?’w foeyfﬁe‘:aaéem %ﬁa‘!élberggqmvst adshe |iks 4)a%Pf~R@/Ymt§wa@h as GW-
diszl, @5 ehd likes) PPPAY-GRhiDESEIubh as AFI23heVil dakBptin) or MK-0431,

and the like; 6) Glucokinase activators such as the compounds disclosed in e.g. WO
00/58293 A1, and the like. Also an object of the invention is the method as described

25 above for the simultaneous, separate or sequential administration of a compound
according to formula I and a therapeutically effective amount of an anti-diabetic agent as
1) PPARy agonists such as pioglitazone or rosiglitazone, and the like; 2) biguanides such
as metformin, and the like; 3) sulfonylureas such as glibenclamide, and the like; 4)
PPAR0/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
dyslipidemias 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
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Met ho asurin cose Levels db/db m ce
(obtalned from Jackson Laboratories, Bar Harbor,

VE)
are bfldbpige Gbtsiaed Eom Jaeksprilrbaratories dsa HyrlrrphtE) are bled (by
agiEis g 1 veiaYhVBLRRpedB@BrBhOR®qalvdRAS B1eh8 ¥RIO glucose levels.

They are dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the test
compound once daily for 7 to 14 days. At this point, the animals are bled again by eye or

tail vein and blood glucose levels are determined.
Method for Measuring Triglyceride Levels

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
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 HDL-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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again by eye or tail vein and bl ood glucose | evels are
determ ned. Method for Measuring2Triglyceride Levels
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Self-administration in animals is a predictor of a compound’s abuse potential in humans.

Modifications to this procedure may also be used to identify compounds that prevent or
block the reinforcing properties of drugs that have abuse potential. A compound that
extinguishes the self-administration of a drug may prevent that drug’s abuse or its
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.
Animals are then trained to self—admmlster compound/ drug over a set per1od of time 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

of presses to produce a drug infusion is increased. After stable compound/drug self-
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be neasured by the nunber of tines that the anim
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Initially, a drug infusion occurs with every press of

the actievendi§\fFithe LMSodrRY 6f thR§SRHHBE rAEAANIRE0HRB, receptors was

been establ|shed, the nunber of presses_to produce’a )
dASETTRRSISISS TEmPRAE REPEERLIORS 0 EhuBaA BT OBt IdRRN (B cells in

s e»eri&dmg mm&iahﬁiahgdbié SBoktaiaes trahhﬁmgf fragtec@t uBing ehOfnliki

c ound on the drug-reinfor vior maybe . :
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prof efresldy prepasdssil orendananeprepentigo vithtthaf3#] ] -ligand, with or without -
exlj [ : a t .
SRR e RAGE NP0 Pl o ad g Fnd

c avaspedornrd bynflsrder oves ghhetfibenfilterst Raslicastivify erytheffiltar was

C RReuRE blighRrseik@ation d@takf i nity of the conpounds
of the invention for cannabinoid CBi receptors was

The cannabinoid CB; antagonistic activity of compounds of the invention was
determined by functional studies using CHO cells in which human cannabinoid CB,
receptors are stably expressed (see M. Rinaldi-Carmona et. al., J. Pharmacol. 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
(CBy) respectively. Adenylyl cyclase was stimulated using forskolin and measured by
quantifying the amount of accumulated cyclic AMP. Concomitant activation of CB,

" receptors by CB 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,

determined with the experimental conditions described in Devane et.al. Mol. Pharmacol.



det erm ned usi ng nmenbrane preparations of human
enbryoni ¢ kidney (HEK) cells in which the human
woamsasiss2 CB1 receptor is transiently transfecPet/ERsi08011681
the Sem i ki Forest Virus systemin conjunction with
[3H - CP-55 >940 as radioligand.- After incubation of a
freshl y prepared cell merrbr ane preparation with the
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enbryoni c ki dneam&ﬁiﬁjﬁhd@m&@npﬁ WhicCH[iME human
cannabis CB2 receptor is transi eht ly transfect ed using
the Semli ki Forest virus system ?)oqrbhunc ion with
[ 3H] - CP-55, 940 {as radi of i gand. ﬁfte cubption of a
freshly prepar éd—eeH—rerbrane—preparation with the
5[{3H -ligand, with or w thout addition of conmpounds of
the invention, separation of bound of bound and free

i gan I

| 20ty 08 ALARH: B0 AR EE o8 OSSPl guced
| iFypathesinin NMRI witecount i ng.  The cannabi noi d CBi
antagoni stic activity of conpounds of the invention

was defgriaisned by functional studies using CHO cells
i n which human cannabi noid CBi receptors are stably

Eﬁg: ﬁj\gglfi &%ﬁg ; legrae!zglgd lfb%na 1%3 ar?érﬁ%eréi%@ged from Research
10 e@mskmgrﬁmmpmm;e Ll (ROCk aﬁ r’fammdonﬂ (Feteptand).i Migeeighing 30-31g

r e u °
é&?&rggﬁg S S%ﬁdd}lﬂila 1!31?( %ggﬂ %Igge fs 6&#2%8 %iQO-Zl C afld relative
% Aédé?a;hpyxs ltgﬁnadaé(eqwb@s}s sedintgingdn the repyns with all tests
e'.rﬁrﬁ‘l@g JOB@s eq N%h’@&é%b‘ AMUckds b B WitEr AMOWBE afRfad libitum.
accurml ated cyclic A ncom tant activation of CBi
' rec%ﬁa by CBl receptor agonists (e.g. CP-55,940
or*R) 5212-2) can attenuate , , the
forskolin-induced accunul ati on of cAMP in a
15 concetll mtasonerdepe weembadedrneren TPHIOsinCBid 5:6@ ept. dice were brought
mediat Sﬁm{o‘%ﬁ%ﬂ%‘ﬁd %ﬁ?'ﬂﬁte% [ 5@9%@ Wfﬂ?@é b‘éi%'re ﬁ}%%%’{ Hihe

an agonl SIS SsucC
experiment. They had always free access to food and water. For each dose, 8 mice were

used. Rectal body temperature measurements were recorded by mean of a rectal probe
(RET2 of Physitemp) and digital thermometer (Digi-sense n°8528-20 of Cole Parmer,
20 Chicago USA). The probe was inserted about 3.5 cm in each mouse.

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.



The conpounds of fornula |I show an excellent affinity
for the CBi receptor, determ ned with the experinental

woaaondiososans descri bed in Devane etal. Ml . Pharpaou@Eebkao3411681

10

(1988) 605-613. The conpounds of the present invention
or the pharmaceutically acceptahke salts or solvates
are ant agoni sts and selective for the CBi recept or
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hours before t of the experi nent

alvirRigle was ééma@étéseéi Ctrél W oaineheiorgdhesh f@érlnfélawse@ee‘& pesitive
mc@ﬁtr‘b@k@ndﬂﬁsﬁu (8e@41afll6mﬁismnt1ﬁmmh@ EfpefBRAEH /EBAGE analysis with

were recorded recta rob
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N@5PBeadfpaddd CHalinLadettaé rats. Ch| cago USA) The probe was
inserted about 3 5 cmin each nouse. The body

tele‘t.rﬁ : ; 9‘@9 og; gorg% &ﬁfo?foernﬂﬂm {ﬁ/cﬁleﬁ?ets 10218 ders may be
ag]@mcmstratg@) 1rmmg@1 isersafrodels thap ha‘@(beﬁn geported in the literature. The
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ecorded in order to evalu
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mB&as ud pgpontaneous locomotor activity in mice (J. Pharm. Exp Ther. 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,
parenteral or topical administration. They can be administered, for example, 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.

" " The production of the pharmaceutical 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 pharmaceutically acceptable salts, optionally in
combination with other therapeutically valuable substances, into a galenical
administration form together with suitable, non-toxic, inert, therapeutically compatible

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



The in vivo activity of conpounds of formula (1) was
assessed for their ability to regul ate feeding
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deprived animals. Rats were trained to have access to
food for 2h per day and were f-a®d deprived for 22h.
When they were trained under this schedul e, the anount
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sucrose an intake in mce ( sychopharm 1997,
13Qn51<i¢)4t1<1I®®)Phaél)ﬂa¢et‘i‘€F§ BE2RSt or activity and pl ace
conditioning in rats (Psychopharm 1998, 135, 324-332;

Psy chaphatosme of t}%QQEhpollﬁﬂis 02HrmBR) can diryspdin andsdinsits depending
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2PRt égeasgéch
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pHaf cal cceptabl e salts’ can.be use
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25 e)sgm;pléieu pjépga,ggppg;s, eg.inlto3 dosage unifs.

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

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

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

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



e.g. in the formof tablets, coated tablets, dragees,
hard and soft gel ati ne capsul es, sol utions, emnulsions
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suppositories, parenterally, e.g. in the form of

i njection solutions or infusionisolutions, or

topically, e.g. in the formof ointnents, creans or
oils. Oral admi nistration |$&preﬁerred ' ' The
production of the pharnaceutr@%gLﬁHeparatlons can be
effected in a manner , which will be famliar to any
p¥Sso maék$HeF@@ranY>tHi§ AedtrapyimipaitngiPrigidrheprajeositibeidn). All
COPROUNUESs WEre LOAIBUA dilder 30 HeAathBS Her O NALBRG LM
acceptabl% égfts optloﬁgg?yeiﬁ'coﬁgFﬁa 5n mntzlgﬂh
therapeutically valuable substances, into a gal enica
admi ni stration forn1togetheﬁ2%ﬂ€E¥%uitable, non-t oxi c,
inert, therapeutically conpatible solid or liquid

carri @repmdtemn &l(3-flaoeh-4j5F dilgsbxedherigalorpholin-4-yl-methanone
pharmaceuti cal adjuvants. Suitable carrier materials

a i r fl;al s, but al so
{1)8%9%?%@%%5%?9&9?3 ﬁ%ﬁ% ge_l?ﬁefne"ﬁﬂ% grélexarrpl e, | actose,
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ot 0 pregoled (178°@aseluson af doluzasovesatrole £5.Agt 3% mardd) mghchloromethane

t alobehls was gawﬁydadua@ h 8bi8tioA bANKRES tﬁaﬂoﬁaé B aahaltdrﬁb%hane (1M, 96
| es. Ség abhﬁ carrier materials ar soft gel atine

@@»s‘% oS eq o I he yeaftipr mixfuErayaspraamsyte 20 v&é%éﬂsstmfeétog’ermght
dfile sentiors littdreand poldd 1ﬂtcp10é Wﬁﬂeﬁ ekaeqed dmthgt}g:m adebe (3 times).
n?ﬁgggn f &%e acﬁlve i nar no carrie di

S Bingl BB oS ol e S AP GARENS Sl ft itiom

clatp@lbbest)e dighdh Ctvabisoehmarsnlfae am‘daﬁ]eftrefél"ﬁla‘ olattl¢savere removed in vacuo.
pmdywrp@)he waS Qlel AR @stoRYHUBS ) find g&@%&é@@@lage (10 ml). A

wat er, O| S, sucrose, 1 nvert sug
Silligtign @f Q,TQFIW%‘P crehoarterchlariste (5 mlewes @Jﬁwlwdd@d d¥fter stirring 3h at

afc?.m te@hp te@%t@?@? kiR, vo%ié&ﬁ}’er%%m@ﬁ $h vRAb YRIrFHicaBby ?yeﬂe%h
vegetl a ui.tabl e carrier rirals or
i'}ﬁ ?%S?I?qs@fﬁr@ the Fitle comp e (el §§ S.as #aFQETeld.

oils, waxes, fats and sem -liquid or liquid polyols.
S@Pﬂdﬁhaksaﬂﬂ7@ﬂ}&aﬂéhlaIs for topical preparations
are glycerides, sem -synthetic and synthetic

51‘1@61'1 ofy. %E%ﬂ?@ﬂ@&o% 13 E (g)lheh Ltké;’lz éﬁaloxl)jeqw d

parafplns "1 qui atty aléo ero
gl ycol s and cellul ose derivatives. Usual

ok %Pef{q@\é L_;? § %r%fl@?eﬂwmﬁ&enevaehdm §1aBd8dhmmslFandng
a@@ﬁé@ldl@ﬂ@ﬁdrﬁétﬁﬂ&yﬂlrﬂéﬁ Y6, B@g)&%%ﬁ&edfalt AV kerhPaRAtAY 1G] gaseous
o i S A RSy TR B R0 Bl retion
amiktardt woxildasd ® @oh® jodtotemperature, diluted with methanol (50ml) and
vigorously stirred. The precipitated product was collected by filtration and dissolved in
toluene (50ml). Methanol (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 from the mother liquors.

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

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

methanone

To a cooled (-78°C) solution of 5-bromo-6-fluoro-2,2-diphenyl-benzo[1,3]dioxole
(17.59 g, 47.4 mmol) in diethyl ether (300 ml) was slowly added a solution of n-butyl



consi deration as pharmaceuti cal adjuvants. The dosage
of the conpounds of fornmula | can vary within w de
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age and the individual condition of the patient and
the node of adm nistration, andgu ||, of course, be
fitted to the individual requirenents in each

articular case.  Far t tient dai |y dosage of ..
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however, not intended to limt its scope in any
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experinments were conducted under an inert atnosphere
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(2-fluoro-4,5-di hydroxy-phenyl ) - mor phol i n-4-yl - met hano
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To a cool ed (-780C) solution of %—,flg{ﬁr overatrole 65

gnozzhakipot-yl-msthanehs br digel HimaMebds tHlyorgacetis peid (GOmI) was added

?Qﬁ%lﬂaﬁ@?ﬁleh?@jl@ﬂ) &fg&g (D(Unlinin[ ggb hﬁit:udﬁéfhsfhtirred 20an;} at 0°C and 4h at

i chl'or onet han . , 3.0 eq.). e :
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e paa et M BRI S R S rorbolin-i

swkthanone sl beowmsdidc@rlfeP4%e; dried over sodium

sulfate and filtered. The volatiles were renoved in

VEPUGS: nhite= browmingeHid. was dil uted with chloroform (50
m ) and di chl oronethane (10 m ). A solution of brom ne

in carbon tetrachl oride (5 E; V\fiz slowy added. After
(&

stirring 3h at roomtenpera e volatiles were
renmoved in vacuo. Purification by flash
Preparation of 5,5-dichloro-5H-dibenzo[a,d]cycloheptene

5,5-Dichloro-5H-dibenzo[a,d] cycloheptene was prepared according to J.J. Looker, J. Org.
Chem. 1966, 31, 3599: 5-dibenzosuberenone (2 g, 9.7 mmol) was dissolved in
phosphorus oxychloride (4.5 m}) and phosphorus pentachloride (3.13 g, 15.03 mmol)
added. The mixture was heated 4 h at 120 °C. The mixture was allowed to cool to room
temperature and the solvent removed under reduced pressure. The crude product was

used without further purification.

Example 3

Preparation of 4-[(6-fluoro-spiro[1,3-benzodioxole-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
(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



chromat ogr aphy afforded the title conpound (6.51 g,
98% as a brown solid. ISP M. nmfe = 207.9 ([ MtH +).
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58.0 nnDI) and di phenyl di chl or onet hane (1 2eq., 16.50

g) iJre n1te eratu aseous

v OB LA Bk P RS RSAL H A it y gotoamn
atchncaﬁ)ﬂo:grfaphy 20 siicngel (rh@ tcr é@d; timhinrnmxthanef ethgbaatdtodedht) to afford

t AeMmdtapel diluted wi th nmet hano
Qh§§§4C&%?élgoﬁ§§sly g%?ﬁ?%h The precipitated

product was oIIecﬁed by filtration and dissolved in

t OYlRraws ¢ M+t hanol (100m) was added and the

m xture stirred 30mn at roomtenperature. The

pr}éMRpﬁ {@berB)ps.o8 aﬁts, AR 3050l (be e, by4 (hd & 4EY 6%y, (d, 1H, J=8.8Hz),

R0 D% RO e AL et B oA, B0 S )

370.0 ([MH+H+])'. c) Preparation of

(6-fluoro-2, 2-di phenyl -benzo[ |, 3] di oxol -5-yl) - nor phol
n- 4-yl met hanone To a cool ed (-780C) sol ution of

5- br ono- 6-fl uor o- 2, 2-di phenyl - benzo[ | , 3] di oxol e (17.59
g, 47.4 mol) in diethyl ether (300 m) was slowy
added a solution of n-butyllithiumin hexanes (1.6M
30 M, 48 mol, 1.0 eq.). The reaction m xture was
stirred Ih at -78C before the addition of

4- nor phol i necar bonyl chloride (8.5 g, 56.9 mmol, 1.2
eq.). The reaction mxture was allowed to warmto 200C
and poured into an aqueous solution of sodium

bi car bonate. The aqueous | ayer was extracted with

et hyl acetate. The conbi ned organic | ayers were washed
with brine. Volatiles were renoved in vacuo.
Purification by flash chronmatography afforded
(6-fluoro-2, 2-di phenyl - benzo[ |, 3] di oxol -
5-yl)-norpholin-4-yl -nmet hanone conpound (13.0 g, 68%
as a light yellowsolid. ISP M5 mfe = 406.2 ([ M+H] +)
. d) Preparation of

(2-fluoro-4, 5-di hydroxy-phenyl ) - nor phol i n- 4-yl - net hano
ne To a cooled (ice-bath) solution of
(6-fluoro-2, 2-di phenyl -benzo[ |, 3] di oxol -5-yl) -

nmor phol i n-4-yl - met hanone (5.7Qg, 14.06mWbl) in
trifluoroacetic acid (60m) was added triethylsilane
(2.1leq, 4.7m) over 1Omn. The m xture was stirred
20m n at 00C and 4h at



roomtenperature. The volatiles were renoved under
reduced pressure and the residue purified by colum

wohommaesagr aphy on silica gel (2:1 ethyl PCT/EP2005/011681
acet at e/ hept ane-et hyl acetate- 10:1 et hyl
acetate/ nethanol) to afford -20 -
(2-f|uoro-4,5-dihydroxy-phenyl)-nnrpholin-4-y|nethanon
e as |liht brown solid (3. '%,0 . ISP M5 me =
242.2 ([MrH +). Exanple of

10

5, 5-di chl or o- 5H-di benzo [ a, d] cycl ohept ene
SFSCaDlPéMoro 5H di benzo[ a, d] cycl ohept ene was prepared
according to JJ. Looker, / . Og. Chem 1966, 31,
3599: I@mﬁtdﬁ%ﬂzﬁﬁl‘é&%o%%ﬂﬁ (2 fglzlov%n 115@?9(!11)511%‘@3% be manufactured in a
di ssol ved 0 osphor us oxych orid m)
pHB@ﬁﬁEWBélﬁﬁﬁﬁgchlorlde (3.13 g, 15 03 mol ) added
The m xture was heated 4 h at 120 0C. The m xture was
al | bweelliénds cool to room tenperature and the Holagat
removed under reduced pressure. The crude product was
usedgwithout further purification. Exanple 3
Preparat|on of 4-
[(6-fluoro-spiro[l, 3-benzodi oxol e-2,5" -[ 5H] di benzo[ a, d
| cyerpmwepedel formidd (tar bonyl ]- norpholine  10.0mg 200.0 mg
5, 5-Di chl oro-5H di benzo[ a, d] cycl oheptene (0.783 g,
3. OMIBRLystiise déilise¥deved in toluene (8 m) andhIwaled 435mg
to 120 C. A solutlon of
4 (2-flu 5- di hydr oxybenzoyl ) - norpholine_ ( 36 g,

E 3 ? tol uene (4 M) was added dropwi s¥-0¥ér 2300 mg
n1n V%en the addition was conplete, the nixture mas
heaPeddenefKat her 1 h at 120 OC. The mi xt urewak.Togl ed 15.0 mg
to roomtenperature and evaporated. The residue was
purg&ﬁ@gsgydpg Ymechromat ography on silica q? 4&% 0 17.0 mg
to 10: 1 di chloromet hane/ ethyl acetate el uant
affﬁ&d the title conpound as an off-white foam _©MN5:

SRCSHT PIRATEIC +] NVR (CDC13) 3.33 (br s, 21|-'|3mg3 604.5 mg

(br s, 2H), 3.74 (br s, 4H), 6.54, (d, IH J=8.8Hz),
6. 8(7Ke(rdeIWéightJ:5. 2Hz), 7.17, (s, 2H), 7.44 (m0.G4dp, 350.0 mg
7.50 (m 2H), 7.93 (m 2H) ppm Gl eni cal Exanpl es

Exapih@ sy

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 a solution of polyvinylpyrrolidone in water. The granulate is
mixed with sodium starch glycolate and magnesjum stearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution /

suspension of the above mentioned film coat.



Filmcoated tablets containing the follow ng
ingredients can b e manufactured in a conventiona

worme@sos4k ngr edi ent s Per tabl et Kernel: ConpourdTaP2005/011681
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formula (1) 10.0 ng 200.0 ng Mcrocrystalline
cellulose 23.5 ng 43.5 ny Lact egé-hydrous 60.0 ng 70.0
ng Povi done K30 12 5 ng 15.0 ng Sodi um starch

@% nb ]ﬁ 12.5 17.0 ng Magnesium stearate 1.5 ny
4 (Ker nel Vélght) 120. 0 ng 350. O ng F|In1Cbat
Hydr ox propyl met hyl cellul ose 3.5

Pol yetJapp ﬁ?ecogrfey@ag tigoloowing lmjedfemﬁgn%n@nmfast%i ip 2g
ngoﬁ@gﬁoggmggn&yellomb 0.8 ng 1.6 ng Titani um di oxi de
O 8 ng .6 ng The active ingredient is sieved and

th mcrocrystalline cellulose and the m xtur
{ﬁ%%#@%ﬁed with a solution of ponV|nyIpyrlrol|dor11%i§5‘mm—e
|n water. The granulate is m xed with sodium starch
gl yemhaoendntformgladsi um st earate and conpressed to  25.0mg
yield kernels of 120 or 350 ng respectively. The
kermeglseare lacquered with an aq. solution / 150.0 mg

suspensi on of the above nmentioned filmcoat. Exanple B
ca sul es containing the follow ng ingredients can be

f4EF@FLd in a conventional manner: |ngredients Pef0-0mg
capsule Conmpound of formula (1) 25.0 ny
Talc 5.0 mg

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 (T) 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

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 re31dual amount of water. The solution is filtered,

filled into vials using an appropnate overage and sterilized.



woapmsess2 of size 2. Exanple C Injection sol ut PONEPL@E011681
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Lact ose 150.0 ng Mai ze starch 20.0 ng Talc 5.0 ng The
conponents are sieved and m xed and filled into

have the foll owi ng conposition: Conpound of fornula
(1) 3.0 ng Pol yet hyl ene gl ycol -200 150.0 ng Acetic
acid q.s. ad pH 5.0 Water for injection solutions ad
1.0 M The active ingredient pg:di.ssolved in a mxture
of Pol yet hyl ene gl ycol 400 an%g%%%er for injection
(part). The pH,is adjusted to 5.0 by addition of

acet i ¢- Gemgourdeofihs gameral forayjlysted to 1.0 M by

addi tion of the residual amount of water. The sol ution
is filtered, fill&l into vials using an appropriate
overage and steriliyed.Cains 1. Conpounds of the
general fornul a ¢ n Rl and R2Qare each

i ndependent |y hydrqg 2. The conpound
according to cl ai AR 3 re hydrogen.
3. The conpound @ or {2, which is
4- (6-fl uoro-spi L 2, 50- [5H

di benzo [a, d] cycl uire “yl)Earbonyl] -

nor phol i ne. 4. Apro
conmpounds of fornuls
to 3, which process conprises reacting a

5, 5- di chl or o- 5H di Bénzo[ a, d] cycl ohept ene of the
formula wherein RL and R2 are each i ndependentl|y

h gro en or halogen, with the catechol derivative of
t f&f< nul a at el evated tenperature to obtain a
compound of the formul a5. Conmpounds according to any
ofR' ehdRABreleatvirdlephielantiphydragéusdthldygna pr ocess

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'-[5H]dibenzo(a,d]cyclohepten]-5-yl)carbonyl]- morpholine.

4. A process for the manufacture of compounds of formula I as defined in any of

claims 1 to 3, which process comprises

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

Cl, ClI

G
R R

wherein R' and R” are each independently hydrogen or halogen,

with the catechol derivative of the formula

0
O
k/ 11
HO . ©

at elevated temperature to obtain a compound of the formula



according to claim4. 6. Pharnaceutical conpositions
conprising a conpound according to any of clains 1to 3

wandedsedaar maceut i cal ly acceptabl e carrier andPOT/EP2005/011681
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adjuvant. 7. Pharmaceutical conpositions according to
claimé for the treatnent and/-@B -pr ophyl axi s of

di seases which are associ ated with nodul ati on of the
CB1 receptor. 8. gflonpounds according to any of clains
1 to 3 for use as {herapeutic active substances. 9.
Compounds accor di ¥ \o any of clginms 1 to 3 for use as
t herapeutic acti ostances fol the treatnent and/or

prophyl axi s of di 5eQ 3 ated with
nodul ati on of the CBI rec. 10mt hod for the
()

di Sease® whi ch are

. Iat on oF the”“CBi receptors

whi ch nethod conp adm ni stering a conpougd
according to any o aims 1 to 3 to a human being or
aninmal . 11. The use/of conpounds according to any of
claims 1to 3 for {fe treatment and/or prophyl axis of

di seases which are associated with the nodul ation of

CBi receptors. 12. The use of conpounds according to

ané of, O’éhﬁpdﬁ?di a&dﬁnﬁng o artyhé chirepat@s iwhen ofanufactured by a process
medi canment of the treatnent and/ or prophylaxis of
dF§%§®3% ﬁ%ﬁ%ﬁfare associated with thepnnguYatlon of

CBi receptors. 13. The novel conpounds, processes and

met hotlPhasnavelitica sompesitiens compsistlg acmurayadgccording to any of

SYRSLAND &% SRrdesakitAFA Ak BIOLLF e £d/or adjuvant.

associ ated wth thex

7. Pharmaceutical compositions according to claim 6 for the treatment and/or

prophylaxis of diseases which are associated with modulation of the CB, receptor.

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 diseases which are associated with

modulation of the CB; receptor.

10. A method for the treatment and/or prophylaxis of diseases which are associated
with the modulation of the CB; receptors which method comprises administering a

compound according to any of claims 1 to 3 to a human being or animal.

11. The use of compounds according to any of claims 1 to 3 for the treatment
and/or prophylaxis of diseases which are associated with the modulation of CB,

receptors.

12. The use of compounds accordmg to any of claims 1 to 3 for the preparation of
medicaments for the treatment and/or prophyla)ﬂs of diseases which are associated with

the modulation of CB; receptors.

13. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.
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