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invention generally relates to steroid hornones, and
nore specifically relates to novel sulfamate

benzot hi ophene derivatives which are inhibitors of
the enzyne steroid sulfatase. The invention al so
relates to pharmaceutical conpositions containing

t BeseaMiaii pAtzoves PERR OEROVATEVEOAS ©FEROSDNEPLFATEIR IWMIBITORS!
Background of the invention The enzyne steroid
sulfatase (E.C. 3.1.6.2., STS) catal yses the

hydrol ysis of estrone sulfate to estrone and of DHEA
sulfate to DHEA (Di bbelt L, Biol. Chem Hoppe-Seyler,
199dld of heyentip8- 185 and St ei n C J Bi ol . Chem, 1989,

264, 13865- 13 15 The sul f.at a thvvay

e bedte; Rt [bension, B B! bRt ShoRRBIYE Vana more
ofsphiifadly GaBRE to Wolél eH@nhste t BedZoidphend denvatlves Wthh are
intra-tissue formati on of estrogens fromthe abundant

ciinkibitersi 9§ fsolengymessierie sifataee Ty Ipventiegqwiso melates to

J I
N e e T

12Rem35). 20 Inhibition of this enzyne woul d prevent

EiSto yield free estrone (El), which in turn can be

Backgroundof the nvegtipBgi ol (E2) by enzymatic
r educt i-gja. enk?mé%&&g QPIthQse £36'0) @L’daﬁﬁﬁ% he hydrolysis of

pat hway, it 1Ts now i eved that anot potent
e sistrompe sulfateattde&ﬁmne readiodl DI(IEAI silfpteotot EHﬁéd (Dibbeit DHBA0l. Chem,

i @g 395 H?Eﬁgsﬁsﬁ tl‘éhgpbg.;%{?aﬁ‘.oégﬁ% 1989, 264, 13865-

dejsghopnment of hornone 25 dependent breast tunors.
The formation of estrogens in humans is schematically
r epr eseHeetieroid pulfptiase pathwash hagabeasnthe fgcamof recent interest in the

Eolﬁrpgnlgeﬁf Pe%%?%}d %Péer g@géﬁsar%gq ﬁ%gl Egl,t'ﬁ nﬁ%t&e tf8 tl\%ée { estrogens

Clfréth Glnd alilihdﬁitfcn‘éﬁmﬁﬁglpéol ofek@sne/alfaiolE: Of (PaéqUaﬁﬂqR J. Steroid
for patients with estrogen receptors positive tu

3Bipekean. Mol Bird. E2P9.$On2§/-2%2,and Burokis e 8ol @@lb@ndsgmol 2001,

8(?1 ?%_ Jonat W Eur. J. Cancer, 1996, 32A,
4 .7AS an expl anation, steroid sulfatase pathway
coul d Hahibition of this enzyme would prevent EiS to yield free estrone (E1), which

in turn can be transformed into estradiol (E2) by enzymatic reduction. In addition to
the estrone sulfatase pathway, it is now believed that another potent estrogen,
androstenediol (adiol) obtained from DHEA after hydrolysis of DHEA-S, could be
another important route, in the support of growth and development of hormone
dependent breast tumors.

The formation of estrogens in humans is schematically represented in figure 1.

In patients with hormone-dependent cancers, aromatase inhibitors are
currently used to prevent estrogen synthesis. However, clinical trials showed a
relative lack of efficacy for patients with estrogen receptors positive tumors
(Castiglione-Gertsch M, Eur. J. Cancer, 1996, 32A, 393-395 and Jonat W, Eur. J.
Cancer, 1996, 32A, 404-412). As an explanation, steroid sulfatase pathway could be

another important route for estrogen formation in breast tumors.



anot her inportant route for estrogen formation in
breast tunors. WO 2004/101545 2 PCT/ EP2003/ 008811
WEMATEOGAhMed S, Curr. Med. Chen%, 2002, 9, 2,PCT/EP2003/008811

263-273), estrone-3 sulfamate, ¥s the historica

standard steroid sulfatase inhibitor but with the
maj or drawback of being estrogenic because of its
mechani sm of inhibition: the sulfamate noviety is
cl eaved during the process of enzyne inactivation,

Y\?isgrf r mﬁ?@@egﬁ er ol d ogli cht! ﬁgfp@BlE%N@ 27382 estrone-3-

80, suffd@aftd & theQﬂs@anGst@xdaszfdr(ﬂN-sulfa@s@ ifHVBNTGE but Wlth the major

Estradi ol O her non steroid sulfanat Conp u
" ol dasbackest bRS FRPERRIC PELAUS ODHBTICHYLT @ a&aﬁgm sulfamate

are sent e

ar PPl g gl A AR As o w@ﬁ“'ﬂ*&ﬁ%‘aﬁ%& hich reloases B, not
sul fehass tud fidx EMATE dielf i&hmied & at Stesvid Riodtent. Mgl. Biol., 2002,
Cancer Res., 2000, 60, 3394-3396). 0 H2N-1SSO O O 11

0 68%429GAMATE 15 Accordingly, there is a need for

steroid sulfatase inhibitors with the view of treating

in particul ar estrogen-dependent di seases. Summary of

the invention An objecpoHpf this invention is to o)
provi de sul famate bengzdt hi ophene derivatives whic
are potent steroi W-fatase inhibitors.

2004/101545 3 P 008811 Anot her objec

this inven prOV|de a pharmace

conpositio as active Kngrec

Estradiol

Other non steroid sulfamate compounds which release derivatives without
10  estrogenic properties are presented as acceptable drug candidates, in particular 6,6,7-
COUMATE, a standard non-estrogenic sulfatase inhibitor from the literature (Purohit

A, Cancer Res., 2000, 60, 3394-3396).

0 X
H2N—H—o 0" Yo
o]
6,6,7 COUMATE

15  Accordingly, there is a need for steroid sulfatase inhibitors with the view of treating
in particular estrogen-dependent diseases.

Summary of the invention

An object of this invention is to provide sulfamate benzothiophene

derivatives which are potent steroid sulfatase inhibitors.



above. Still a further object of this invention is to
provi de the use of a sulfamate 5 benzot hi ophene
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treating or preventing various di seases and for
managi ng reproductive functions in wonen, in nen as
well as in female and male wild or donestic ani mals.
The sul famate benzot hi ophene derivatives of this
i nvention can be represented by the follow ng genera
f or mul aaqckhér dffeck Bii thlls if¥elfBort {8H8) provilié al'ﬁﬂrrﬁa@umal composition
[-- R2 (1) Il (On wherein: - hydr ogen,
a qogtaimBy.asiagtive al qdzan@@%llﬂaéﬁ&e beazqt@ptmﬁ) Qewlasm #8/Mentioned
%vgcs C12) cycl oal kene, wherein the cycl oal kyl and
cya oal kene are optionally nono- or 15 disubstituted
with a St aGhpthdrkotlject-of RRisi invéntidhdgen pr@udélihe(ﬁs)eabﬂ(ylsulfamate
or. a (C3-Cl2)cycloal kyl; - R3 is hydroge
( Caenzgthigpiensy d@ﬂva&wﬁamog@nmanuﬂ%@ pfoa mfml%a@neilt for tregting or

%@@éﬁtl%gus Eﬁea\%ﬁ? aﬁi? f&arﬁmgdgﬁ% xfegfda‘gct:&’wp ﬁz‘lgu%%t in_women, in
I i men asrefelt ag amsfetiaket artdhnale wilklardbmegicanim@l@S02( NH2) ) i's
in posifjion 5- benzot hi oph rin
nvon” U Hs” Caliamata Sepro higPheicn QoEy SN nGE Tt { IVERtipg can be
at re r°e§§ﬂ th@ffoltl(;\ﬁmgéénérﬁll ﬂoﬂ%lﬁgbcond' tions, are

particu y preferré

H2N———|Sl-——0 @ N R, U]
| S
, o)
wherein:

- R; is hydrogen, a (C;-Cg)alkyl, a (Cp-Cg)alkene, a (Cs-Cip)cycloalkyl or a (Cs-
Cyo)cycloalkene, wherein the cycloalkyl and cycloalkene are optionally mono- or
disubstituted with a (C1-Cs)alkyl;
- R, is hydrogen, a (C;-Cg)alkyl or a (Cs-Cyz)cycloalkyl;
- Rz is hydrogen, a (C;-Ce)alkoxy or a halogen;
-misO0,1,2;
-nis0,1,2;
- when m is 0, R; and R; can also form together a group —(CHy)p- in which p is 3, 4
or5;
. - the dotted line indicates that the sulfamate group (OSO2(NHy)) is in position 5- or
6- of the benzothiophene ring.
Among the compounds of formula (I), those fulfilling at least one of the

following conditions, are particularly preferred:
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is a (C3-do)cycl oal kyl optionally nono- or

di substituted with a (d-C4)alkyl; -msOorl; 5 - R2
i s hydrogen; - R3 is hydrogen; -nisOor2; - the

sul famate group is in position 6- of the
benzot hi ophene group. In the description and appended

cl-aRr{rss Hsydfc@lm 4) (CQfC6§ (Hlkﬁf%@hk(‘ﬂg—@ %cyél@alk'{rld%t%r%ﬂ9 Mdno- or

meani ng a linear or branched saturated hydrocarbo

c sisubstiatednyith at €1-Qoadkyl, peaferablyi Relisya (stoo)eyc&@albyinoptmnally
etrﬁc%}'fo O§H%Gbﬁ?1lgut9iwgbgéed'(f:%h]\iyills for exanple a nethyl,

prop i sobutyl, tert- butyl
pent YO ot Bopentyl or hexyl radical. A (d-C6)al koxy is
understood as nmeaning a group -OR in which Ris a (Q -
O6)Re¥I1R9Y 88¢ef i ned above. 15 A (C3-C12)cycloal kyl is

meani ng a saturated nono- or bicyclic
Sff’oca?(gro%&ﬁaw ng 3 to 12 carbon atons. A

(G3r1€31)2))r<2yc| oal kyl radi cal is for exanple a
cyc)] opropyl, cyclabutyl, cyclopentyl, cyclohexyl
64‘ e gf&%ﬁd&@f’won 'C%?‘%B@WF I%‘Fr‘ CHEl STPRRt yI
radl cal h n n .
chlori r?(le d§lbrgérf§19{r€11 Isdagrlgﬁgﬁggp% F'he gg @f‘)’j1 A 5391 Coalkyl is
( (ﬂﬁd@@t)oatl kle manmg laridemsoldnrdm}hsd rsmaramghyakbaamlmar clain havmg 1to

branched ra dr oc on i n,.hav 2 to

c ar?folf?sEﬁ K éﬁ“?%‘} étﬂ?én uﬁlf‘zfcﬁ‘i @Sﬁ r?@cﬁ for @%Q'H’B]Ieé‘ methyl,
aRtl, PLOHS els%ro%rlpﬁlﬁ?le IL%but?P k&0 ButyP PRASN SsPeniyEI LKyl radical.
radlcal 12) cycl oal kKéne i s understood as

meani ngt €R-Gnekoxy Eﬁt@demﬂ@d asgneani® Hgroyp HIR in which R is a (C;-

h 3 to 12 carbon atons. A

g%@) 98%1?1 bgge' radical is for exanple a

cycl oprap [IBP@IZ)GWWUISQM&S%' BRLGnaRe s@raledBXRN&r bicyclic
cl.ooctene, _cycl odecene or adamantene radical. In

Si froserbop iavinga gatei 12 tSpran piomishid Eh&Fiokcuclogkyhradienl is for
S ST RS SRR 1 RISPSERNEy, getoosy.
cyclodecy! or adamantyl radical.

A halogen is understood as meaning a chlorine, bromine, fluorine or iodine
atom.

A (Cy-Cg)alkene is understood as meaning a linear or branched unsaturated
hydrocarbon chain having 2 to 6 carbon atoms. A (C;-Cg)alkene radical is for
example an ethylene or a propene, butene, pentene or hexene radical.

A (Cs-Cyp)cycloalkene is understood as meaning an unsaturated mono- or
bicyclic hydrocarbon having 3 to 12 carbon atoms. A (C3-Ciz)cycloalkene radical is
for example a cyclopropene, cyclobutene, cyclopentene, cyclohexene, cyclooctene,
cyclodecene or adamantene radical.

In view of their capability to inhibit steroid sulfatase, and thus to dry out other
sources of endogenous estrogens as compared with aromatase inhibitors, the
compounds of the present invention can be used alone or in combination with one or
several other sexual endocrine therapeutic agents such as antiestrogens, SERMs

(Selective Estrogen Receptor Modulators), antiaromatases, antiandrogens, lyase
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anti estrogens, SERMs (Sel ective Estrogen Receptor

Modul at ors), antiaromatases, anti androgens, |yase WO

2004/ 101545 5 PCT/ EP2003/ 008811 i nhi bitors,

progestins or LH RH agonists or antagonists, in the

treatment or prevention of estrogen-dependent _

dijapibgerss Rbeddiineareb-Rae ag&HHQU&d%nﬁ%oﬂigﬁ in " NfrQhent or

can also be Used for the control or nmanagenent o

eqrevsgéan r ofg edirpgentdependensddisoiders buriiseawas Theodongmounds of the
le or femal.e fertili regnancy, abortion_or 5

darterdiey iR olssa ol i GERR G matheigpigt Efeopen-roguiated

anep@iuahecigstion! ORA & nidle of ORRHaRAF AW Obborti

sevg?al other therapeutic agents such as }l\aﬁi—q{%&ﬂ@y orton. or

adishiverysinopumags agyovellses in eeld epdogestianninesl species, alone or in

oo iRon A Ehd e BBl R P b e agpnists or
egintapoaistsst iestibpbesttdtivel | domtatdpliReNpBbestihl)  antiprogestins  or
di fferentjation, the conpounds of the invention can be

uduestaglandies.  r eat ment or prevention of benign breast

di seas i L e ' eni gn.

ot e et RHRG0E TR B rolBR iifheled S e Bion andror
batifferentiation, dired comnpemdsrofi the imaérionr cdhebaluged dieBd it@atment or
ani nal s. TEE conpounds of the invention can also be )
B enfifn Of B Bt S35 SYRRE GANEROTEH? ghimgp and in benign
Wr'rﬂﬂ%ﬁﬁnt%réﬁ@ﬁﬁ&r@ﬁni%l% Wiltidue! ﬁle@ista%ﬂ%o%}?irpl\ﬁ@%én% gxg) en or in

each case, the conpounds of the Invention can
almale opfermale dowmmsionantiinels. Wne hompaunds of hecnsdntiohtvan also be used

sexuyal , endocrine therapeutic agents such.as those

o HEG AL LBk efare o Pl diserose S dhe uterus or the

t st dhnBacBHERe,StHef édBpdunti® JPHRES. inSentRIMEEM BOTusell alone or in

active androgens (testosterone and

dicRidpinstion (wigh entw Ak jeverdh oty ipvish dsdoinedhenahentic agents such as

[ Qﬂc‘?&éﬁ%oﬁ@d‘a&%used in the treatnment or prevention

of “androgen- dependent di seases such as androgenic

al opecifs {teatizyprt §tedoid lsoathse( tiadsforas BHMA ahifateJinto DHEA, a

| nvest . ger matol ., 2001, 117, 1342-1348) or acne

( BIFPQUISOR Ohagiveandrogenniestestsrons smbdihiydropssigsigrpns), the compounds
[ e

Byl 88°6° o e RSB By Gl B8 Bpb P Bensn

aldaseesessuchnacamdoogeaid dopesid (made pateern ey e(difraihRret 2B, J. Invest.

TS0 O, [ e B enreacidiulion 5,5t ebr bo0g, ¥, 9952890),
PIHRARA! driPialidn4ff BiskABS BF QY Prolfatd-bF (e @A M5, Rev. Endocr.

ant agoni st s.
Relat. Cancer, 1993, 45, 51-62), alone or in combination with one or several other

sexual endocrine therapeutic agents, such as antiandrogens, antiestrogens, SERMs,
antiaromatase, progestins, lyase inhibitors or LH-RH agonists or antagonists.

Inhibitors of steroid sulfatase are also potentially involved in the treatment of
cognitive dysfunction, because they are able to enhance learning and spatial memory
in the rat (Johnson DA, Brain Res, 2000, 865, 286-290). DHEA sulfate as a
neurosteroid affects a number of neurotransmitter systems, including those involving
acetylcholine, glutamate, and GABA, resulting in increased neuronal excitability
(Wolf OT, Brain Res. Rev, 1999, 30, 264-288).
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menory in the rat (Johnson DA’ Brain Res, 2000, 865,
286-290). DHEA sulfate as a 30 neurosteroid affects a
nunmber of neurotransmtter systens, including those

i nvol ving acetyl choline, glutamate, and GABA,

resulting in increased neuronal excitability (Wlf

OT, Br aingnaddfson, BatvogeAd AR 1n391vec?ﬁflﬂl%8x§gulam 8991%/ batahed Between
6 PCT/ EP2003/ 00881 f In addition, estrogens are

i nVli ¢edl Thy prédominand|iatmiene Hinctidns el angethlefoedre ushil in the
anﬁiea 2 predom nant?f ne.fun &tl ons and may. therefore

be L tAIeRt oL preyention ~depgp él{.}@,ﬂrrpglllpeo iseases such as lupus,

gemdri eﬂﬁﬂﬁﬁﬁ@rl‘h 3hidterdi dmiﬁ@aéa %ﬁ@ lmffﬁ d, 1990,
Itlplie scl eros?s rheunmat oid arthri ;}-ﬁ f{e Y

( DbZ/ln 8391%&6) §terEbdpsulfn@@|e inh@dton $ag Fowi® t‘tgb@ 9ﬁ>)tecuve in models of
h
or et ity 23 Sl AN RUE RS I Pealy (SRt AL, Tmmunotogy,

col9%9gen-3indeerd arthritis in rodents (Suitters AJ,
| munol 1997, 91, 314-321). Studi es using
2- NbOEl\ﬁ‘?%eﬁ S5 hdIFORMATES haveoshpvauiaatstaseid sulfatase inhibitors

or s, (e MBI AGentt SR LBMSRET B eps | (MacCARTHY-
CaMEOIRBEER Ay, Oﬁancﬁﬂmseaﬁﬂl MGlb@EﬁBl)flé ﬂsgﬁc‘f‘ﬁm*@ in tumor
t I risin observed w e

e TRt S R R pBrer o %umen CPBRPURS Ry the devestion, with low

S Wb affoill RRifadd ﬁ?l'ﬂlbltlléh \ih ‘§r‘l¥% f b5 Sthe t&ﬁlp%ﬁfmo{}?%? dnvention

of the invention coul ecreasein ce
di Gould lsad bee d@@easefm Dﬂhllarahgmlomrﬁeealfsetof e la@evmemction between

he entities and the mcro
ngs[%gh 'ﬁg %F (‘ﬁlf F]ﬁtétleé a?ﬁg éﬁ%ﬁgcrgg{bpfar % tlterf@ncerous cell,
t iwhaiever i el wguag 1Bélﬁ@1§ bRASO B Auniit %Eérr n?rostﬁte testis or
prostate, testis or ast asi s tgener ated f

c dﬁﬁaﬁaﬁ%gqutwefmmv@m ¢urp@wds df thednentioe c@dd tiseéfote be useful
| rln%éa&:ﬁ@x?tr@tﬁﬁbn %Etr%?ﬂ gir%%@geg% d‘g endent cancer.

Accordi ngly “the invention to

provi deAaorditglpditfioranothee abjectdot iR AROURMNBNBIoHR% method for
di seases or disorders, in particular

edf52H8e Hled"é)ﬁéﬁ dsationethdigeasesaeediserdersi noparéeular ¢stregen-dependent

Sﬁié%e‘rﬁ%hg? gf rtﬂélﬁ?%s Og, ee%&ﬁ@%ﬁqu&cfeﬁuchﬁteggo%osiﬁ@%eg diseases or

SM@SE{IBOHN& T;eBhImdg ®ledpChsrms 20072 HIO?»BQM-BQSS)O The method
e PR T, AR S St s vt s

f Qhélﬁﬂ)s%itl@ﬂﬁy effective amount of a compound of formula (I).

The pharmaceutical compositions containing the active ingredient(s) may be
in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules,
or syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known in the art for the manufacture of pharmaceutical compositions
and such compositions may contain one or more agents selected from the group
consisting of sweetening agents, flavoring agents, coloring agents and preserving
agents in order to provide pharmaceutically elegant and palatable preparations.

Tablets contain the active ingredient(s) in admixture with non-toxic pharmaceutically
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aqueous or oily suspensions, dispersible powders or
granul es, emul sions, hard or soft capsules, or syrups

or elixirs. Conpositions intended for oral use may be
prepared according to any nethod known in the art for

t he manuf acture of pharmaceutical conpositions and

Sugdee OSACiPiONS WH¥h CRELRAlthb10 "or Qhe rfﬁ%rﬁlf&gl?r@t Of tablets. These
sel ected fromthe group 30 consisting of sweetening
ageieiRents [mayobs gy ergemls  ineroldinéntyy suglems Salwitdn carbonate, sodium

oG oy el S RLSS0E. phoptn gmaing and
Talik@tegrampt ehts! h© dnid Rciadpi r
Wi th nen-tOxre ﬁf&?&%ﬁ%ﬁ%‘féﬁ@?ﬁ% So0TI0 g Dtptind eonts, or

PGP o3y getatin of deagit.aisiddubsicatipe eagentsyvfir eixample, magnesium

Ul LAl LhF oL G Sl B R B SRTES e s

excl pI €h exanp

¢ akiiwameckatipaaab Qlelayalisiti@pratiah ROM abrphRLIORE ga&A)ifbdtifal tract
phosphat e or sodi um phosphate; granulating an§

di A EBFPR AP da getiinedoiction AYpH & lorgsr pesodr Eor, example, a time
al | L] Pplndin t exa tarch

ge 81.%3{ ;m%glll%c g‘gélﬂzj\% aglgé?( SE rrlﬁ%ngzsf%%rga%ag%ngg{cg Zr&St%afate may  be
exanplbpsd. Fhg tadéts may sl sodeadoated byahe techmiguel describéd & U.S. Patents

Th >t be coated aor they may be coated by
oAt Rl SRS B AP Y db APk GgiPas SherapRIGe tables for control
abgpagtion in the gastrointestinal tract and thereby
provide a sustained action over a |onger period. For

exanpl eoramutatioss foebry usatneayi also hecpresstgl yc dayd gelatin capsules
moppst.earate or glycer di stearate may, be 10 1o
en‘ﬁﬁ%ﬁlgd{heﬁ%lvte a%lgget%_ e“ﬁ@/ lsals(%rs)a%lxﬁ%di“ﬁ}j afy inefiesolid diluent, for
t eadmiply) ealdRSE Edrbeshid, Raldiuth plRPRAE Sor Kholkr SorilBoft gelatin capsules
4,166, 452 or 4,265,874 to formosnotic therapeutic

t aherein the racHvningspdientés) da ere) PoKedivati watsr fosranoeibimedium, for

J . | ati I
ancBle ol E 1ORAARAR, GRERH, 2° 21 ) Txed i th

an i nerAqueohs dusipdneiens ,cohin tHé aetdmh@edief(Hi WMadmixture with
car bonat e, m phosphate, or kaolin, or as soft

.cal cju I o
gePEtGRtE %}B@hieeé)r Hisemanyfagtiyee of aguoens gpengioan: ush exeipients are
( i %2 0l [ AR ' Xanml
bognlier e, Tl gl sl corlfR iyt Bl Retlulose,
s Usdeoxytpopylomthydéatluidse, asddimn i alginawi erngolyjinylpyrrolidone, gum
adm xture wth excipients suitable for the _
etERSA A n 2 Gl PE Eigct o7 R 28siissUER & pRwHRAy-occurring
arghospfatiasi SR\ rh‘%:a{i@lea&%ﬁﬁiﬁ; of 3{)%@?%}332%1%99&9% an alkylene oxide

car boxynet hyl cel I ul ose, neth
with fatty acids, for example polyoxyethylene stearate, or condensation products of

ethylene oxide with long chain aliphatic alcobols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide with partial esters derived
from faity acids and hexitol anhydrides, for example polyethylene sorbitan
monooleate. The aqueous suspensions may also contain one or more preservatives,

for example ethyl, or n-propyl, p-hydroxybenzoate, one or more coloring agents, one



hydr oxy- propyl net hyl cel | ul ose, sodi um al gi nat e,
pol yvi nyl pyrrol i done, gum tragacanth and gum acaci a;
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natural |l y-occurring phosphati for exanple

| ecithin, or condensation products of an al kyl ene

oxide wth fatty acids, for exanple pol yoxyethyl ene
stearate, or condensation products of 25 ethyl ene

oxide with long chain aliphatic al cohols, for exanple

hegtt B@eC agvditlge AeMicy GalaRR! or &loré @%@c@ﬁaﬁé'e@@n@r QBCHS sucrose,
of ethyl ene oxi vvlth partial esters derived from
faiaﬁghaaémgsmﬁdma hexi tol such as pol yoxyet hyl ene

bi | t
ot hy! g TRER Ry R B OEERED R R I s inerpdigni in
acd Gegetible ﬁﬁﬁbﬁ ekan@lb vebichidesil, olifé oflX esdhe ol VrYRebMlt VT or in a

sorbitan 30 nonool eate. The aqueous suspensions may
al BeEd il aSUﬁh@ﬁélqmd paking ks eily sfuppansions sy eoptaiplacthickening

'c{%{rll n%lr eX ge eol?éé%vrs{%yp \}\%\‘rg B%ﬁ?%%@lgloo%%? S%ee[r%mg agents such

PGE/tEBSBGﬁBﬁlBﬁ&Bﬂbbve Lomdrftiveufin @agenisngaylgenided t@pbvialee palatable
or re svveetel%l ng a ents, such. as sucrose, saccharin

or B‘SP%%%“ ePs, CUURIUHUIS JHEY Hepraserved bin ihareditipp of an anti-
@%ﬁ gmaglag‘iog&ya&g [ ngredl ent(s) in a vegetable
0|I exanpl e arachis oil, olive oil, sesane oil or

coconutDlepdrslbhrpqwdew arfsl guanuiesabultable ﬁmct]ns prephiation df an aqueous

paraffin. Th suspensi ons con

P R BResbioh o il SE R Ries HEOHe Sadet R P epieniPt fmadmixture
0 rwi‘ﬂ@h)ﬂhsg e wet S bR FUGpRABR seitiail on’ésortrﬁ&%?reservau\zes
nmenti oned above, an avouring agents nmay be ad

p rpyiable dasmwum @rbﬁeétmg) a@ntm@;ﬂsmndm agthie gee exemplified by those

COREB, 4R GRS 5Pl S 3B Gy nvouri

pmuaammmg @em@,qhess alt IHeG}ﬁES%nf OhhetfrerBiRBa¢R cbAPoQfions of the
an aqueous suspen3| on the addition of ' water

priBvangien oray akgorheia m@l@mf@ﬁﬂlsl}l waerIpylxion s Ehe @iyt phage may be
di

'asﬁ%egz{b%?g@ r6fro£§ gﬁ &g%n& g gﬂg%g %g%ﬁun%errﬁc\(g% %F exa.mple
adaquid panafﬁrsonsnmtdree gnf abyesst Suigdbie exalsiflyinfgi @dntsymh)h bs elaturally-

aI r ead nti.on bove. Addi t| onal, exc¢ipients, for
%1 Shosn 5%? of eXARRle iSAY) bean, derithity| 49d gsisgs or partial esters

a%ﬁ%éd bRy fa?ﬂgs&uﬁeatﬂf RSEI anﬂ_ﬂﬁl(ﬁ_bgqo %rgf)lleﬁs%k itan (monooleate,

conposi tions the 1 nvention may
ofanglrcondién-satmmméuctsthsmld paffiied esﬂetsywmlm alshglenay)xkie foa example

o PO RGYRe ooy GHTERlenst b e ARK Pncagain sweetening

mgﬁuqya%mg{g idagge. Suitable enulsifying agents may be
naturally-
The pharmaceutical compositions of the invention may be in the form of a

sterile injectable aqueous or oleagenous suspension. This suspension may be
formulated according to known methods using those suitable dispersing or wetting
agents and suspending agents which have been mentioned above. The sterile
injectable preparation may also be a sterile injectable solution or suspension in a non-
toxic parenterally-acceptable diluent or solvent, for example as a solution in 1,3-
butane diol. Among the acceptable vehicles and solvents that may be employed,
water, Ringer’s solution and isotonic sodium chloride solution can be mentioned. In

addition, sterile, fixed oils are conventionally employed as a solvent or suspending



occurring phosphatides, for exanple soy bean,
| ecithin, and esters or partial esters 20 derived from

wo adouyomes ds and hexitol anhyd(r]d des, for exanpP@r/EP2003/008811
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sor bi tan nonool eate, and condensati on products of the

said partial esters with ethyl ene oxide, for exanple

pol yoxyet hyl ene sorbitan nonool eate. The enul si ons nay

al so contain sweetening and flavouring agents. The
pharmaceuti cal conpositions of the invention may be in

t NEediQh RO th pitposelaay Hlshd MkRICSiARIaG B EAgAGRAdGhcluding synthetic
ol eagenous suspension. This suspension may be )

f anond- adredighyceridedi by additiemofatty rasidsonish @sialgjc tagisb &ind use in the
sui tabl e dispersi.ng or wetting agents and suspendi ng
ad@ﬁ?%m%ﬁvgﬁﬁﬁgé@e%een menti oned above. The sterile

i nj ect affeooppRRAdRbl @8 ifPehtioh $an e tded ifthe!tfeatment of the above-
i njectabl e solution or suspension in a non- toxic

pandicated diskasenocdiperdbisat dpsage tavelsrof dlst erder of freyp about 0.0001 mg

BB L byl 0, B A0S, RS A m o

wedtRis 100 Mg Per satied péridepn and i sot oni ¢ sodi um chl ori de
solution can be nentioned. In _addition, sterile

fi xed oT_hesaraqa@towrﬁﬁéiﬁ@ ilpgradiegt(e rFBigoWé}ﬂ bgscombipd, wifh the carrier
FoPAEHRS RO 0GR Stoblé e ol N RY deHHHRE tapoffts Ht treated

i gwdiduﬂé p@ﬁ?mmﬁ hedd @fdadmeraMn. d: gl yceri ge?: :jn _

adaition, fatt acl as such as, olel C ac | eln .
the prié b‘é\lfl@Piuéﬁeféﬁooﬁfﬁ(éﬁvﬁblﬂé%t.therﬁc iR Syt i anparticular
: %a?{éfﬂ \ggl {l}ﬁ)@n@ ﬁg&?EQaﬂé(figtotf‘ €adiérS &R Bk a?@,eomﬁgh@ general

cate I'seases or orders at dosage level § of
t hieeatth deerx, dfetf timenodpdutiniStrgdm] ronge of admibwsitativd, raje log excretion,
of . bod i ght day.. or.alternatively from abo
0. drue i iaclci e s Ve Bl fbe gt Bkt USedbe yhibqig heray.
amount pfe a@tdnyRe ibREZdRibERdneSderfvaflesBY fditulo ()i (3@dbe prepared
with the carrier materials to produce a single dosage
f oaqeonding tovthe folloapegginerpl ggheme he host treated 10 and
the particular node of admnistration. It will be
under st ood, however, that the specific dose |evel. for
any particular patient wll depend upon a variety of
factors including the age, body wei ght, genera
heal th, sex, diet, tine of admnistration, route of
adm ni stration, rate of excretion, drug conbination
and the severity of the particul ar di sease undergoi ng
therapy. 15 The sul famate benzot hi ophene derivatives
of forrmula (I) can be prepared




according to the follow ng general schene 1. WO

2004/ 101545 10 PCT/ EP2003/008811 schene 1 R3 ( R R3
w3088\ | / V1 / S OSHOS O1 2 3 1" |PCRBP2003/008811
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11 R R(CH2mR3 (CH2)m RSOR2II I / N\ 1L 1 [ S
H2ZN-S-OS H2NS 11 -O\NV I I\ (On 0 12 (On 0 8 WO
wWQoMNaB1545 11 PCT/ EP2003/ 0088]@ Accor di ng tRCHEPEI®008811

1 the 3-nethoxyt hi ophenol (1) s condensed with 2
brono- 1, 1- di et hoxyet hane and t he t hi o- conpound
intermediate (2) is cyclised wwth different acids:
pol yphosphoric acid (Bioor. Med. Chem Lett, 1999, 9,
759-64) or nethanesulfonic acid to afford the

6- met hoxecBRIFO I EQRARNE the3B-mel ﬁkb)éfﬂﬁ@%‘ﬁkm @1)515 CRRa8E with 2-

be prepared by reaction of a
tr |bF¢m@T1db@1ﬁmyethmehaI@oﬂhp(bhmd:ot@))undlﬂltﬂmdifaﬁe (2) i 1s cychsed with

cog1 é@ (;iesc bed b%ﬁﬁg%}% ﬁgé%‘i‘}el‘(’@;e{g 7’59 64) or

Comlidxl%ﬁllfdhld h&d tib Qffdrd eHel &-Aethox ‘tfé}lzotﬁ‘f Pﬂene (3). This compound
N- br ompsucci ni m d and APTS usi ng he conditi ons

5 de%@ ris@ e pyeparedry reactionet adeands atid, tfifl9drobs@ne, with compound (2)

10 g pndigbhs ofeet HT8 S GBRalg U MET QeS8 Bn 54
aI dehy d&@ht G-mtfhokgbbiothiopHRas ydsisi dodi@edbenge %Pdrﬁ@ laBRGative (€))]
(5) g}fﬁng@st andard cond| tions. The disubstituted

ber? H‘é’ﬁ%cc(“!})m MdpaPBP eipine o yordikignsadessnibed by Y. Fort

b nd(R) he conditions
deg;?tF@e%%Ey? 4. 3 glg%{ﬁg% g@ i?:l t(reéslll%fo émtfgan g ahSMagnesium
10 108Bm3idy, and e cmﬁensﬂddmﬂmar &efsheatdl 42 ald@hflle to afford the

h h as_the
Rt s BaiontFopves. 5 < 1)
b
‘aa.”veﬁ oo op RSN AR s BRER Y Akytation o the
De prospsibstiaiedofeontpeund t (50 x ytiep ztieh Doygh?gl)s detschnbed by Kano. S
tiqt ubstitute Wi
r@%%‘r%%%%?uﬁlg%&é {?33%@? oxy conpounds (6) and (10)

15 The compounds where R; and R, form together a group ~(CHy)p-, such as the

7-methoxy-1,2,3,4-tetrahydrodibenzothiophene (p = 4), can be prepared using the
conditions described by Oliveira. M (Tetrahedron, 2002, 58, 1709-18).

Deprotection of the methoxybenzothiophene monosubstituted (5) or

disubstituted (9) with tribromoborane gave the hydroxy compounds (6) and 10)
20  prepared using the conditions described by McOmie. J.F.W (Tetrahedron, 1968, 24,

2289-92). These compounds were transformed into the corresponding sulfamates @)

and (11) by treatment with sodium hydride, with amidochlorosulfonic acid

(Nussbaumer. P, J Med Chem, 2002, 45, 4310-20), or by reaction with sulfamoyl

chloride in dimethylacetamide (DMAc) (Makoto. O, Tetrahedron letters, 2000, 41,
25 7047-51).

Oxidation of (7) and (11) by hydrogen peroxide in trifluoroacetic acid,
following the conditions described by GRIVAS S. and RONNE E. (Acta Chemica
Scandinavia, 1995, 49, 225-229), gave the final benzothiophenes (8) and (12).

The compounds of formula (I) where the sulfamate group is in position 5- of

30  the benzothiophene ring can be prepared in the same way but starting from 4-

methoxythiophenol.



20 prepared using the conditions described by MQOn e.

J.F. W(Tetrahedron, 1968, 24, 2289-92). These
w@eospowsds were transformed into the corresponeCTBP2003/008811

sul famates (7) and (11) by tr¥atnent with sodi um

hydri de, with am dochlorosul fonic acid (Nussbauner.

P, J Med Chem 2002, 45, 4310-20), or by reaction with

sul famoyl chloride in dinethylacetan de (DVAC)

( Makot o. O Tetrahedron letters, 2000, 41, 25

7047- 51
per oxi de Tn %ﬁé %ce%% éﬁ%eggﬂ?%?tgﬁ%g 11rmt the scope of

coﬂﬁllhvammdescrl bed by GRIVAS S. and RONNE E. (Acta

ﬂ“aﬂE‘M‘: ToN GR ke TRROVG- 6B TR RS EOpEENE @
E@iﬁgg@ %Vﬁ]g& &héH\e &k}}tﬁﬂr@ﬁ\%ﬁe @joup IS in position
enzot'hi o ring can be prepared in
5 t he s an/Bi%!?%acgtaidZ&hgdgT i/:héggéﬁgefmg] (6. SGEnli;‘ll_ ©><1)1.]tc 121:)10 gﬁ@rﬁdﬂed dropwise
WO 200
o i B FERRe B Vh@smé&b%eﬁeﬁm}s@?iﬁﬂﬁn@?% o1} §nd Rcos (16.60 g,
t h @.l%q{%’lg ﬂﬁcetdrf)é(z$15(‘)‘ Y4t 196m 5 ol ITRR r%tf&i'%mxture was stirred

BEI\IZ | HOPHEN EXAMPLE
6 Kt Hokyandrihen Hiltersde Abe (ahid WaB @d:@tlfé)l @ﬁetwléeand the combined

h tal (16.5 | dde
o Sufes PR Sar il whley bt 1 RRe N S B Gater ana
10 MOk trafell KAEGR,0 160 0rganic fhale wablwWashéd aa@at®@p m(ﬁ@g water, and
m at roomtenperature The reaction m xture

st | rln@dinepl@fvenﬁaﬁ(hnﬁlwrﬁ@ranﬂ|Cpﬁ@n§atedméers‘cﬁ0p@m\;@glve 27.40 g of
ﬁ L\M%@ gscgggﬁ%ng‘gq)ﬂt he conbined filtrates were
conce i & un

er “'vacuum The residue was dil ut ed
vv| tlH NMRB@CIMDH) A018Xt, 6ED 23 Wd, t2AH)EB 28.3. Thém o4 KRB 77 (s, 3H), 4.67
was washed Wll-i)h 0.5 MKOH, water, and brine,

drl(teélfgvéﬁoﬂa@g@:“ il tered, and concentrated under

t k
sS40y 849 (1200 s OB (R)cAic (90K wes aied

2 I—I)irop@vwlé%toéh soBat{am of £ EtX) @r7q ml, (&H4 mdl)@r? CHx€)2 (100Q ml) at room

6 60 .27 15 A [ ut
SRy PSR g ade® it lag iredtion migure was
?0|sﬁfréd3 Rin@f b&%%lﬁsgsobé&n%ocl%x ’[@jeC@H;;@IEﬂliydr Ny 4sHEdpdrited, and the

m ) room tenperature under nitrogen
at gugsive ﬂ@er Afas extrhgiet BliaGH,Cly. Hehercoqthingshongpie (phasegaere dried

20 over NaySO,, filtered, and concentrated under vacuum to give 8.68 g of a 1:10

mixture of 4 and 6-methoxybenzothiophene (3) as a dark brown oil. The crude
product was used without purification.
Major isomer (3) '"H-NMR (CDCls) : 3.85 (s, 3H), 6.98 (dd, 1H), 7.23 (s, 2H),
7.35 (d, 1H), 7.68 (d, 1 H).
25 EXAMPLE 2: 3-Bromo-6-methoxybenzothiophene (4)
N-bromosuccinimide (14.70 g, 82.59 mmol) and p-toluenesulfonic acid (2.70
g, 15.68 mmol) were added to a solution of benzothiophene (3) (15.10 g, 92.07
mmol) in 1,2-dichloroethane (300 ml). The mixture was maintained at 70°C for 35
min, cooled in an ice bath, and the succinimide was removed by filtration. The
30 solution was extracted with saturated sodium bicarbonate solution, dried over
NaySOs, filtered, and concentrated under vacuum to give 22.00 g as an oil.

Crystallisation from pentane afforded a white solid (16.50 g, 74 %), mp 62°C.



stirred until both phases becane clear. The CH2C12
| ayer was separated, and the aqueous |ayer was

wezionactsesl with CH2C12. The COIT%)I ned organi c pPEEEB2003/008811
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were dried 20 over Na2SO4, fif ered, and concentrated
under vacuumto give 8.68 g of a 1:10 mxture of 4
and 6- nmet hoxybenzot hi ophene (3) as a dark brown oil.
The crude product was used wi thout purification.

Maj or isoner (3)1H NWR (CDC13) : 3.85 (s, 3H), 6.98

(d%f_@g%s §§58s2 6g(ﬁxy 'enzo hlzg{pgzr?g% ks

N-EREPARATION (DEMQN@SUBSJ,‘IRHEE BENE!DTIH@J’HENE 5)

| f 2.70 , ) |
D ARAMEIEE % it ab oo orbieaiBioehes (15 10 o,
92. 07 ng) (12] Q%thﬁlldi)(?fnﬁﬁt zﬁé&?m(ﬁ@@ (20 mi) %E? added dropwise

m xture was mal nt al ned at 70C m n, cool ed
ara saim(mabhbrcmmde (He(BUtgi B2 rdmowag Ete(ﬁr(%dnlbyThe rmxture was

fil rat| Q. sol was e cte ith .

el gy Rt BRnE T AR Higd 8l blon in B0 5 my
W@%ded hhd ﬁfqulxtlﬁ@ dy2QBedror 2t. RNELY polaed/Hid i®d water. The
give 22.00 g as an oil. Crystallisation from 2:éaentane

afsobitioad was whitrastedo With (etteyl sacegpte, 7dricd  ovep BiagSOagfiltered, and

A S o i AT g

PRIERARATHOEINd OR - (YN IROIB LY tldhﬁ@l)%h%fﬁﬂﬂbl&fﬂﬁﬁﬂﬁ)ﬁlﬁhe as a white
EXAMPLE 3: 3- Cycl ohexyl - 6- met hoxybenzot hi ophene To My
( poxey (0.90 5%yl ) under argon in Et20 (20 m) was

S PMTS s T MIEAD £ (2D

f or.1@ (s H)Q7 dal(dt ithn 760 (dydohexanone (1.00 m, 9. 87

| Et d t h t
ror! Uxcp BT Byt Clmyla%gﬁn@fgw cp2oibioRhaa Uy oW%hE 14 mmol)
ilgdzr%&ﬁ’&?w dﬁﬁfoﬁ*@rﬁ&tﬁgné’\dlbhnﬁw|ad§&?&@b®ise%h&§lsﬂ¥1% (0.22 ml,

, [tered, and concentrated under vacuumto
gi 437 8uodl).glhes, die solution Praststirad iah0° G, ransh triflneiopeatisAcid) (.00 ml,

t f f d d
S SRS Bl 55 e 015 2309 SRRSO 25 RAIHEC s poured info
\Qhézagﬁ%teg g&iﬁ’éﬂhs Ql\%}ﬁﬁ)ganélg& "@xtrgdtbﬂ Néﬂsegl@]ﬁ&iﬁl)e dn%d g\éer Na,SOy,
( dfilterady) ; and r7nt:o;nger(t|_|)1§;1tqq-|)undqr( ngcqél)n ’ tP|_|)g1ve7&)§(9 (ggl? asq gy ot (100%).

20 ¥ ELNEASY S AREHNHIT A SHBRIRIAR By RO & Y0¥,
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'H-NMR (DMSOdg) : 1.00-2.20 (m, 11H), 2.72 (m, 1H), 3.75 (s, 3H), 6.93 (dd, 1H),
7.01 (s, 1H), 7.43 (d, 1H), 7.58 (d, 1H).

Using the same procedure but replacing cyclohexanone by:

- cyclopentanone

- cycloheptanone

- cyclooctanone

- cyclodecanone

- 4-methylcyclohexanone

- 2-methylcyclohexanone

- 2,2-dimethylcyclopentanone

- 2-adamantanone

- propanone



15 under argon in dichloronmethane (10 m) was added
dropwi se triethylsilane (0.22 m, 1.37 mmol). Then,

WO ba4gelsus i on was stirred at O and trifl uor oBRCEEPI03/008811
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acid (5.00 M, 67.31 mol) was added. After 2 h at
roomtenperature the mxture was poured into
saturated aqueous NaHCO3 and ice, extracted with ethyl
acetate, dried over Na2SO™4, filtered, and
concentrated under vacuumto give 0.30 g as an oil

(1009 . heddBofg ystal l i sation fromdiisopropyl ether
afforded a white crystal (0.20 g, 70 %9. 1H NWR
(DNBOdG):yclol1examacarb2>@ phyde1H), 2.72 (m 1H), 3.75 (s,

2 P el hraddhrooxfiuByde S prtleq fattdibely, W) rednblin et al

CYIetahsiad) an €93y 165725y cl opent anone 25 -
cycl ohept anone - cycl ooctanone _ - (¥0| odecanone -
-thﬁs pingommeRBdowere respoctiielohtaiped:onexanone 30 -

MY e aPED B AT puenBUTRRRAE ST,

h € KanIRe (BMSRIsR he@(HZIQOmeGHa,I 21ghyme 1H), 3.80 (s, 3H), 6.94 (dd, 1H),

cycl ohept anecar boxal dehyde (prepared following J. G
Trk a%@ﬁafﬁlbﬂ“él( d, TH)¢194r{Ed 7, 1959, 165-72), 5 the

f d
PUPKE SOTRUAE R i RE hig“‘ﬁ‘i‘*nf’z‘%?‘ﬁ?'o”ﬁene

HEINNRIR. (DBISEB)): 11404220 (20121, 38 (m 21HZ)23(891 (s,135)), 690g@dd, 1H),
aqo ety G, fm.® (S 10 749 (420,
W?EOQEEE%QPBMH&MQ}MQWeh@ 1H vaR
SI—’IH—NMIQODM:&stl H)20-2.15qw. (14,H) B0 (Y, @077 (g,q;H) D, $igdd, 18,
( d7OI’L&_sD, 1H), 7.41 (d, 1H), 7.58 (d, 1H).
EXAMPLE 7: 3-cyclodecyl-6-methoxybenzothiophene
'"H-NMR (DMSOdg): 1.20-2.15 (m, 18H), 3.12 (m, 1H), 3.75 (s, 3H), 6.92 (dd, 1H),
7.01 (s, 1H), 7.40 (d, 1H), 7.55 (d, 1H).
EXAMPLE 8: 3-(4-methylcyclohexyl)-6-methoxybenzothiophene
'"H-NMR (DMSOdg): 0.70-2.15 (m, 12H), 2.72 (m, 0.5H, diastereoisomer), 2.99 (m,
0.5H, diastereoisomer), 3.76 (s, 3H), 6.92 (dd, 1H), 7.02 (s, 1H), 7.41 (d, 1H), 7.58
(d, 1H).
EXAMPLE 9: 3-(2-methylcyclohexyl)-6-methoxybenzothiophene
IH-NMR (DMSOdg): 0.70-2.20 (m, 12H), 2.70 (m, 0.5H, diastereoisomer), 3.02 (m,
0.5H, diastereoisomer), 3.75 (s, 3H), 6.92 (dd, 1H), 7.02 (s, 1H), 7.40 (d, 1H), 7.55
(d, 1H).
EXAMPLE 10: 3-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene
'H-NMR (DMSOdg): 0.70 (s, 3H), 1.10 (s, 3H), 1.45-2.20 (m, 6H), 2.93 (m, 1H),
3.78 (s, 3H), 7.02 (dd, 1H), 7.04 (s, 1H), 7.43 (d, 1H), 7.60 (d, 1H).
EXAMPLE 11: 3-(2-adamantyl)-6-methoxybenzothiophene
'H-NMR (DMSOdg): 1.40-2.40 (m, 14H), 3.19 (br s, 1H), 3.79 (s, 3H), 6.92 (dd,
1H), 7.08 (s, 1H), 7.43 (d, 1H), 7.60 (d, 1H). '
EXAMPLE 12: 3-propyl-6-methoxybenzothiophene



EXAMPLE 6: 3-cycl ooctyl - 6- net hoxybenzot hi ophene 1H NVR

(DMSQd6): 1.20-2.15 (m 14H), 3.10 (m 1H), 3.77 (s,
wWaRo4/161592 (dd, 1H), 7.01 (s, _;’LH) 7.41 (d, 1PQT/ERF2088008811

(d, 1H). 15 EXAWPLE 7: 1

3-cycl odecyl - 6- met hoxybenzot hi ophene 1H NVR ( DMSCQd6) :

1.20-2.15 (m 18H), 3.12 (m 1H), 3.75 (s, 3H), 6.92

(dd, 1H), 7.01 (s, 1H), 7.40 (d, 1H), 7.55 (d, 1H).

EXAMPLE 8:

34

( D%% bmi\/fs\c;do 70653*@999’15 6()3}@ m*tﬁmbgnzow QHE'QT@ YR 92 (dd,

dildbt 004, JOHET 3 (R. 193),?%@ 480)0. 5H di ast er eoi soner),

Bdﬁﬁ%ﬁ%dﬁfﬂﬁ-é— ’S"éégzotﬁ) ophaae 1. 741 (d,

( DMSI&% '('M%/ES%& s dt,)sﬂiy mqohpwg(ﬁ)rmm IZ!SQF(ﬂQJBE 4170 WYRH), 6.92

(m
5 dl(ddildi)e@'lOédﬁrdﬂ'))JSSO@ 1@‘1?\75&($I-1H)d| ast er e0| soner),

1 #QA%?%%E ’1%353 (céf %%Eéfy(?mg@,,é %E%Xgﬁenzg)ﬁqmpﬂen‘éo (d,

3-12NME (DSOS YET 2R 8504, 118D, Th N380hGE, 692 (dd, 1H
1H-NI\/RSDI\/BOd ot, 2185, 18&(@3 3%0“?@?22% »

(110669, 708 Wl HL 30 G188 (s 30 7. 02 (dd. 1t
AYTRLE S 3y @ontphidéhyl-¢: ﬁﬁ?é%%bee%’léﬁ%‘b@‘ﬁ £ 1
10 ( Dﬂm (DMS@dGX KO0-1 90 (ilﬂﬂgigl)& JI9 (d, tﬁH)sfS 80H., 3]3) D3 (dd, 1H),
1
o he0 (142 s g, [y (S 1) Tas (4 A,

ﬁ?@%@uossnm?ﬁ‘ﬁw‘%%’PDR%%’S%%%“%?@?@ﬁﬁEm ®
( IEXANIPLE. EBS(@yclﬂi@xyl-Bemmmphem)-ﬁ.oB 92 (dd, 1H).

3 hoxyl A6 R SE JBaHPBe GRS ki b £ b mmoD in

15 (t40 %Iif) ef alcixﬁfrém&ﬁaﬁéﬂs med & | tempPditure3to’Q {odution of boron
3H), 5 (dd, 1H), 1 (s, 1H), 45 (d, 1
7. tﬁ@rc@rmde 164, nExAﬂ/Fm@ojM After 2h at room temperature the mixture was

T
3H%ver ND80( Fdterddland condddtrbed id Mcuu &2gifve theldlrohol (380 g as an
011 9%')%)
20 H-NMR (CDCl3) : 1.10-2.10 (m, 10H), 2.80 (m, 1H), 6.78 (dd, 1H), 6.94 (s, 1H),
7.17 (d, 1H), 7.48 (d, 1H), 9.42 (s, 1H, OH).

Using the same procedure but replacing  3-cyclohexyl-6-

methoxybenzothiophene by:

- 3-cyclopentyl-6-methoxybenzothiophene .

25 - 3-cycloheptyl-6-methoxybenzothiophene
- 3-cyclooctyl-6-methoxybenzothiophene
- 3-cyclodecyl-6-methoxybenzothiophene
- 3-(4-methylcyclohexyl)-6-methoxybenzothiophene
- 3-(2-methylcyclohexyl)-6-methoxybenzothiophene

30 - 3-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene
- 3-(2-adamantyl)-6-methoxybenzothiophene
- 3-propyl-6-methoxybenzothiophene



EXAVPLE 15:
3-cycl ohept yl net hyl - 6- net hoxybenzot hi ophene 10 ' H- NMR
W@ DMB@UBYs 1. 00-1.90 (m 13H), ;2. 71 (d, 211), BCBOPY83/008811
3H), 6.93 (dd, 1H), 7.00 (s,. 1H), 7.42 (d, 1H), 7.59
(d, 1H). PREPARATI ON OF MONOSUBSTI TUTED
BENZOTHI OPHENOL (6) EXAWPLE 16:
3- Cycl ohexyl - benzot hi ophene-6-0l A sol ution of
3-cycl ohexyl - 6- met hoxybenzot hi ophene (4.00 g, 16.0

mol )  i-r8-hekl-4Gndthoxdbetiotiibgtienset hane i s added at room
tenperature to a solution of boron tribromde (24 m,
24 nmol-)3-cysiehsxylmethil-oripeihpxdbspesthiophenet he ni xture was

hydr ol | ! t t ed
Wt e B R R BRI £ Erea,

antle €ollveeng catpalnidn werauspectively bbaideie al cohol (3. 60 ¢
as_ an_ oil, 979% . 20 1H NVR (.CDC13) :_ 1.10-2.10 (m
5 10JEKAMPEE 17q9-cyelppentylrbenzgthiophsne-gob, (s 1H), 7. 17
(dpp ¥ihec 7- 48 (d, 1H), 9.42 (s, 111, OH). Using the
sa procedure but replacing 3-cycl ohexyl - 6-
methdMR ¢BMSOIspphdHe.20y(m,-8H), 3.25 (m, 1H), 6.78 (dd, 1H), 6.96 (s, 1H),

S BYEIERER v b TIE BTt b o ene 7°
gzﬂxgmmml& 8:dyelohepty B a0 BRARIE-0l -

cycl odecyl - 6- fret hoxybenzot hi ophene -
10 3-1op1A8tQyI cycl ohexyl ) - 6- net hoxybenzot hi ophene -

2 AENE G XL BT AL SERE 504 . 1,
3-1.27 @&!amgm.yﬂ; 14, 418, oy bENBNH hi ophene -

3- propyl - 6- met hoxlybenzot hi ophene WD 2004/ 101545 16
P bE/ 190 8ayclooctybbersoghiophera-6okybenzot hi ophene -

3- xyl met hyl - 6- met hoxybenzot hi ophene -
3-&§gbgf§pt yl met hyl - 6- net hoxybenzot hi ophene, the

15 f O'H-DIMIR DM N .3 539er0e(ni, SI4FB - 8.0V éiny 1HIvt @7 et 1H), 6.95 (s, 1H),
SPEE 235 SRS ReBEg P ophene- oo
EXAMPLE 20: 3-cyclodecyl-benzothiophene-6-o0l
mp 108°C
'H-NMR (DMSOde) : 1.30-2.10 (m, 18H), 3.22 (m, 1H), 6.79 (dd, 1H), 6.99 (s, 1H),
20 7.15(d, 1H), 7.48 (d, 1H), 9,42 (s, 1H, OH).
EXAMPLE 21: 3-(4-methylcyclohexyl)-benzothiophene-6-ol
mp 132°C
IH-NMR (DMSOdg): 0.70-2.10 (m, 12H), 2.70 (m, 1H), 6.80 (dd, 1H), 6.92 (s, 1H),
7.15 (d, 1H), 7.48 (d, 1H), 9,42 (s, 1H, OH).
25 EXAMPLE 22: 3-(2-methylcyclohexyl)-benzothiophene-6-ol
mp 125°C
IH-NMR (DMSOde): 0.60-2.20 (m, 12H), 3.05 (m, 1H), 6.80 (dd, 1H), 6.90 (s, 1H),
7.16 (d, 1H), 7.50 (d, 1H), 9.45 (s, 1H, OH).
EXAMPLE 23: 3-(2,2-dimethylcyclopentyl)-benzothiophene-6-ol
30  mp90°C
TH-NMR (DMSOdg): 0.70 (s, 3H), 1.09 (s, 3H), 1.45-2.20 (m, 6H), 2.92 (dd, 1H),
6.80 (dd, 1H), 6.99 (s, 1H), 7.17 (d, 1H), 7.51 (d, 1H), 9.45 (s, 1H, OH).




mp 116C 1H NVR (DVBQd6) : 1.45-2.20 (m 811), 3.25 (m

111), 6.78 (dd, 111), 6.96 (s, 111), 7.15 (d, 111),
wQq2004/161d45 111), 9,45 (s, 111, . EXAMPLE 18:PCT/EP2003/008811

3-cycl ohept yl - benzot hi ophene-6-0l 10 np 140C ' H NWR

(DMBQd6) : 1.35-2.15 (m 1211), 3.00 (m 1H), 6.79

(dd, 111), 6.94 (s, 111), 7.17 (d, 111), 7.48 (d,

1H), 9,45 (s, 111, OH). EXAMPLE 19:

3 cycl ooct yl - benzot hi ophene-6-0l np 100C 15 1H NMR

( VRANSPLE 211 Qf(z%dlnfhaﬁl'iﬁl) i»éﬂﬂ&thmﬁh&?e 63 111), 6.78
(dd, 1H) 111), 7.47 (d, 111),

9 mp 16@°C 111 OH) EXAI\/PLE 20

A NS SR PR S S SR G, 0 700

gdH{),ghﬁi)(d(ﬁ{)%SOS(d &gblﬂpg43(2Q}E og?)(d 111), 7.48 (d,
5 3%&@@@0@&1111@93{%9%@119&%%}?3%% 6-ol np 132C

DMSOd6): 0.70-2.10 (m 1211), 2.70 111),
6}_%%%?0 111), 6.92 (s, 11(1), 7. 123 (d, 1H§,m7.48)(d,

1H)1?2 Namt 2Dp4S0de)10.97K) 31{)1251 @@wmﬁth E 279 & 2, 6.80 (. L), 6.96 (s,
ne

TR T0E0HE S0GRL 598 ErtodBh) 3 05 (m 111).
111;%%8?&&%““ S tiio Eobs. iy 750 (0

H)B:m@68%ﬂ|nethylcyclopentyl) benzot hi ophene-6-0l 30 np

s NB RO TS LBt doro-Didim. BeBoa TR bl e, 1m0,

6. ., 9.45
@958_|)IH3H)16 goi%’f‘éﬁ%“l };{)’chér%bggog/ 08811 E§<SA|\/PLE

24EX&MELEdHn§mylo}wbﬂnmhﬁrhgmetheolﬂwB 6mg) 184C

mp 97°C
15 'H-NMR (DMSOdg): 0.75-1.80 (m, 11H), 2.68 (d, 2H), 6.78 (dd, 1H), 6.91 (s, 1H),

7.16 (d, 1H), 7.49 (d, 1H), 9.45 (s, 1H, OH).

EXAMPLE 28: 3-cycloheptylmethyl-benzothiophene-6-o0l

mp 82°C

'"H-.NMR (DMSOdg): 1.00-1.90 (m, 13H), 2.72 (d, 2H), 6.80 (dd, 1H), 6.92 (s, 1H),
20 7.18 (d, 1H), 7.49 (s, 1H), 9.48 (s, 1H, OH).

PREPARATION OF SULFAMIC ACID MONOSUBSTITUTED

BENZOTHIOPHENYL ESTER (7)

EXAMPLE 29: Sulfamic acid, 3-cyclohexyl-benzothiophene-6-yl ester

Sodium hydride (0.60 g, 24.8 mmol) was carefully added to a solution of 3-

25  cyclohexyl-benzothiophene-6-0l (3.60 g, 15.50 mmol) in dry DMF (36 ml) at 0°C.

After being stirred for 30 min at room temperature and 30 min at 50°C, the mixture

was cooled (ice/water) and amidochlorosulfonic acid (4.45 g, 38.00 mmol) was

added. After 3 h at room temperature the mixture was hydrolysed with saturated

aqueous NH4Cl, extracted with ethyl acetate, dried over NaxSOy, filtered, and
30 concentrated under vacuum to give the crude product (4.80 g as oil). Flash

chromatography on silica gel (toluene/1,4-dioxan: 8/2) yielded a limpid oil which

was crystallised from ethanol to give the title product (0.50 g, 10%, mp 128°C).



1H NVR (DVBQd6): 1.40-2.40 (m 1411), 3.16 (br s,
111), 6.80 (dd, 111), 7.00 (s, 111), 7.17 (d, 111),

wQ@2d/10d45 1H), 9,43 (s, 111, . 5 EXAMPLE 25PCT/EP2003/008811

5

10

15

20

25

30

3- propyl - benzot hi ophene- 6- ol 56C 1H NVR ( DVMSQd6) :
0.97 (t, 311), 1.68 (m 2H), 2.79 (t, 2H), 6.80 (dd,
1H), 6.96 (s, 1H), 7.17 (d, 1H), 7.50 (d, 111), 9.46
(s, 1H, OH). EXAMPLE 26: 3-hexyl -benzot hi ophene- 6- ol
10 np 68C 1H NVR (DWMSQd6): 0.85 (t, 3H), 1.10-1.80 (m

8 . : 6. 1 6. 1y, 774l

(o PR 15320t Yy Hho o2 185, 998 (R, 72 @0, 1D,
3- Ep0I(ahidRy 7 3et(h\H)peas ¢, BHoplkhe- 6- ol  np97C 15

1H NVR (DVBQU6): 0. 75-1. 80 111 68 (d, 211

678 ( dHeg s tams I oCedbic futgePlacyi Feyclones ienosfipghing 6-ol by:
111), o. §-§gf&l§pelﬁ%llben%opmbﬁ 28:

3-cycl oheptyl methyl - benzot hi ophene-6-ol np 82C 1H NWR
( DVBQJ 6) 3-cyclobeptyld@ngothiopBarky6-ob. 72 (d, 211), 6.80

(dd, 111), 6.9 111 20 7.18 (d, 111), 7.49 (s,
111), 9° %—gyc?lgg)cztﬁ%nzajiﬂgphsggg%g TI ON OF SULFAM C ACI D
MONOSUBST L JA 1686 y1-BERGDEbBHEREGBNYL ESTER (7) EXAMPLE 29:
Sul fam c_aci d; g cycl ohexyl - benzot hi ophene-6-yl ester

Sodi um hwﬁn@réhxléy gyl banzpthiaphoneviael careful |y added
| yt i - hi ophene- 6- ol
(3. 80" g HEMERctoieR XELAIENGRREGD T OBeeN e o)

bei ng st B(2.2difvethyRYclopentl)-benhiophgrer@olr e and 30
mn at 50C, the mxture was cooled (ice/water) and
am docht ar&adrmantyh-bsarqthiophens-6501 38. 00 Mol ) was

added. Ag_g)gégﬁ_bgnﬂkhigg%é}éi@&per ature the m xture was

hydr ol yse th satur aqueous NH4Cl, extracted
wi t h et h§theaylebeatethiophemdo-oler Na2SO4, filtered, and

*0 SOOI EL i KB, 1 e b oduc

(0l uenes Lyfofl ymRiniliZhaothBbRaR-Gol, | DI d o | whi'ch

was crystallised fromethanol to give the title

pr tetufollowingzompoundwenepespegdely obtained:

EXAMPLE 30: Sulfamic acid, 3-cyclopentyl-benzothiophene-6-yl ester

mp 110°C

'"H-NMR (DMSOdg) : 1.50-2.30 (m, 8H), 3.39 (m, 1H), 7.20 (s, 1H), 7.72 (dd, 1H),
7.78 (d, 1H), 7.95 (s, 2H, NH)).

EXAMPLE 31: Sulfamic acid, 3-cycloheptyl-benzothiophene-6-yl ester

mp 132°C

"H-NMR (DMSOde): 1.35-2.20-(m, 12H), 3.12 (m, 1H), 7.19 (s, 1H), 7.24 (dd, 1H),
7.75 (d, 1H), 7.80 (d, 1H), 7.95 (s, 2H, NHy).

EXAMPLE 32: Sulfamic acid, 3-cyclooctyl-benzothiophene-6-yl ester

mp 126°C

'H-NMR (DMSOdg) : 0.90-2.20 (m, 14H), 3.18 (m, 1H), 7.17 (s, 1H), 7.23 (dd, 1H),
7.76 (d, 1H), 7.80 (d, 1H), 7.95 (s, 2H, NHb).

EXAMPLE 33: Sulfamic acid, 3-cyclodecyl-benzothiophene-6-yl ester

mp 98°C

'TH-NMR (DMSOds): 1.30-2.10 (m, 18H), 3.31 (m, 1H), 7.20 (s, 1H), 7.23 (dd, 1H),
7.76 (d, 1H), 7.79 (d, 1H), 7.96 (s, 2H, NH>).




WD 2004/ 101545 18 PCT/ EP2003/ 008811 1H NWVR (CDC13) :
1.15-2.20 (m 10H), 2.90 (m 1H), 7 18 (s, 1H), 7.24
w@ oa41dayy  7.30 (d, 1H), 7.32 (]% 7.98 (BCT/RP3003/008811
NH2) . Using the sane procedure ut repIaC|ng
3-cycl ohexyl benzot hi ophene-6-0l by: -
3-cycl opentyl - benzot hi ophene-6-0l 5 -
3-cycl ohept yl - benzot hi ophene-6-0l -
3 cycl ooct yl - benzothiophene 6-ol -

iﬁf(@?ﬁéﬁgy&é Stam ?BE 34-?}]&%033 %cloheé{yg-benzothlophene-6-yl ester
3 (& maptyl cycl ohexyl ) - benzot hi ophene- 6- ol 10 -
2 ( 2 a W'%gﬁgﬁw mﬁﬁgﬁ?@?kof’hﬁ? 85 % 1m), 7.55 (ad, 18),
3-
B

33- CEXIAMIEK Y mﬂmyﬂarﬂie naids M(Dﬂmmﬁcﬁelmllexyl)ébenzothlophene-6-yl ester
3- cyclohe tyl met hyl - benzot hi ophene-6-0l, the
f ol BVl AC conpounds were respectively obtalned

3- cyc#&geqt lﬁ’gghazot ﬁ?%% grﬁlel‘%Hgl’ﬁé%t(rélr R 705o7 35 (m, 2H), 7.70-
1HN&R(1(MBD¢Y637(S AHEGH?). 30 (m 8H), 3.39 (m 1H)

(73 Zﬁg(ﬁsl\’lwl.g 36: Es&fﬁ%d@li %Q,}é?ﬁlg&;&y&ﬂm e%glf)l)'-b gﬂz%%iophene—@yl

18- C¥gdohept yl - benzot hi ophene-6-yl ester rap 132C
1HNWVR (DMSOd6) @ 1.35-2.20 (m 12H), 3.12 (m 1H),
7 l@p0§%31H) 7.24 (dd, 1H), 7.75 (d, 1H), 7.80 (d,

aC| ?@W%@f@r blgé)(f’oﬁ opﬁ?(@w?%y?% %S‘yd lﬂnkﬁlz%%z (dd, 1H),

" H Wﬁi(s(, Qd@ (dd QI-EO? 23 ?42 1Hm7 &(Msl)H) 37 9@(s( BH NEH)Z)
7.17
1H) EX:AMBL i&qlfamszPCldE%@mEErnastlebPlﬂﬁlﬂl@p&enﬁr -yl ester

15" CX$H%gq9yl benzothlophene 6-yl ester
'TH-NMR (DMSOdg): 1.50-2.40 (m, 12H), 3.37 (br s, 1H), 7.24 (m, 2H), 7.80 (d, 1H),
7.82 (s, 1H), 7.97 (s, 2H, NH,).
EXAMPLE 38: Sulfamic acid, 3-propyl-benzothlophene-6-yl ester
mp 112°C
20 'H-NMR (DMSOdg): 0.96 (t, 3H), 1.70 (m, 2H), 2.88 (t, 2H), 7.19 (s, 1H), 7.24 (dd,
1H), 7.78 (d, 1H), 7.80 (s, 1H), 7.97 (s, 2H, NHy).
EXAMPLE 39: Sulfamic acid, 3-hexyl-benzothiophene-6-yl ester
Mp 125°C
'H-NMR (DMSOde): 0.95 (t, 3H), 1.10-1.80 (m, 8H), 2.88 (t, 2H), 7.19 (s, 1H), 7.22
25  (dd, 1H), 7.77 (d, 1H), 7.79 (s, 1H), 7.96 (s, 2H, NHy).
EXAMPLE 40: Sulfamic acid, 3-cyclohexylmethyl-benzothiophene-6-yl ester
Mp 115°C |
"H-NMR (DMSOdg): 0.80-1.80 (m, 11H), 2.78 (d, 2H), 7.16 (s, 1H), 7.24 (dd, 1H),
7.77 (d, 1H), 7.79 (s, 1H), 7.97 (s, 2H, NHy).
30 EXAMPLE 41: Sulfamic acid, 3-cycloheptylmethyl-benzothiophene-6-yl ester
mp 90°C



30 mp 98C ' H- NWR (DMSQd6): 1.30-2.10 (m 18H), 3.31
(m 1H), 7.20 (s, 1H), 7.23 (dd, 1H), 7.76 (d, 1H),
Wa 200916845 1H) , 7. 96 (s, 2H, NH2). WO 2004/ 1015BGI/LB2003/008811
PCT/ EP2003/ 008811 EXAMPLE 34: Sul fam c aci d,
3- (4- nmet hyl cycl ohexyl ) - benzot hi ophene-6-yl ester np
132C "H NWR (DVMSQd6): 0.75-2.15 (m 12H), 2.55 (m
1H), 7.25 (s, 1H), 7.55 (dd, 1H, 7.60 (d, 1H), 7.70
(d, I H, 8.25 (s, 2H, NH2). 5 EXAMPLE 35: Sulfamc

aciHiNMR( PMSOAY! pyoizcdmemvll)sﬂr)emsmmimhene (6; V), gs22e¢dd, 1H),
110C H-NI\/R % 65-2.30 (m 12H), 3.15 (m
1%@78?dd51)77§@(9( &H),z'lr-ﬁ (872H0NH7) 89 (m 2H), 7.97 (s,

SF%EEWWCI opentyl )@%enzo{) “35 gﬁe-%{%\JOS{J@TlTUTED

esCejmg[m NVR (DVSQd6): 0.70 (s, 3H), 1.10 (s,

3 45 2 30 6
’_%, LE43: Su g]ngc le_bgd gpé)czlobegligbb%ggothlg?heqe-é@l- Sp'_)\?lde ester
2H, N
3 (2- ;%i‘acr’maﬁq't Wlkg)gﬁézﬁoﬁﬁé Lene&’g@%}g%sbterel%()ﬂfg phene168 glceSter (1.00
" Hg NIV (rMQiﬁdmh]br(ﬁﬁetﬂaMC(ZQ ml) ami—brl,ﬂlibr@?et(lct) ecid (5 i) was added

Zﬁ?ﬁ%}lee@mﬂg_g@ Qgroxgé%’géingl' g%flz( Bt oi”_1|)05 gqu?\zalén%) After 2 h at

3-

Dﬁ%@%& R lél‘g \?ésoﬂﬁﬁ&%&l With %ﬁfu%tﬁ)l H&uel)%g @%a%fb@%‘e%ﬁ@cted with
10 7 diehlosomdthine, dried ¢wdd ,Naﬁ@g,, lrergd e(ngl ccmq}antraze(g@n(l@ vacuum to

3 ive Jhe ol ariishnons elpmioerehy opiGE B ARk / 1.4-dioxan -

( D@‘/ﬁﬁ@dedch l%_ilii@toﬂ \311!)52 vﬂag %@y(s(ﬂjaél@&il (Ebfﬁm gﬂi);r;ol?g %&;dﬁl}; title product

0(92‘( 8, 241%,pr 1;3% (s, 2H, NH2). EXAMPLE 40: Sulfamc
Ak NMRINIEBE Y MREDYS ([RETEE), BIRRAENENE7 b (ESEB! 7.45 (dd, 1H),
15 7.64 (d, 1H), 7.84 (d, 1H), 8.16 (s, 2H, NH>).
Using the same proceélure but replacing the sulfamic acid, 3-cyclohexyl-
benzothiophene-6-yl ester by:
- Sulfamic acid, 3-cyclodecyl-benzothiophene-6-yl ester,
the following compound was obtained:
20 EXAMPLE 43: Sulfamic acid, 3-cyclodecyl-benzothiophene-6-yl-1-oxide ester
mp 146°C
'H-NMR (DMSOdg) : 1.35-2.10 (m, 18H), 3.12 (m, 1H), 7.15 (s, 1H), 7.45 (dd, 1H),
7.62 (d, 1H), 7.83 (d,1H), 8.15 (s, 2H, NH>).
Using the procedure of example 42 but with 2.2 equivalents of hydrogen
25  peroxide, the following compound was obtained: .
EXAMPLE 44: Sulfamic acid, 3-cyclohexyl-benzothiophene-6-yl-1,1-dioxide
ester
mp 180°C
'H-NMR (DMSOdg): 1.15-2.15 (m, 10H), 2.52 (m, 1H), 7.30 (s, 1H), 7.53 (dd, 1H),
30  7.63(d, 1H),7.71 (d, 1H), 8.25 (s, 2 H, NH,).
Using the same procedure but replacing the sulfamic acid, 3-cyclohexyl-

benzothiophene-6-yl ester by:



Mp 115C ' H-NVR (DVBCQd6): 0.80-1.80 (m 11H), 2.78 (d,

2H), 7.16 (s, 1H), 7.24 (dd, 1H), 7.77 (d, | H, 7.79
W@ 3q04h0ty 7. 97 (s, 2H, NH2). 3{] EXAMPLE 41: L T/BP1003/008811

aci d, 3-cycl oheptyl net hyl - benZot hi ophene-6-yl ester

np 90C WD 2004/ 101545 20 PCT/ EP2003/ 008811 1H NWMR

(DMSQd6): 1.00-2.00 (m 13H), 2.82 (d, 211), 7.18 (s,

1H), 7.22 (dd, 1H), 7.78 (d, 1H), 7.80 (s, 1H), 7.97

(s, 2H, NH2). PREPARATI ON OF MONO OR DI - OXI DI ZED

MONOSUBT § (1 EARED aci@OMR3 ISPt Shen2ot AN ES-f#2ssteBul f ami ¢

aci d, 3-cycl ohexyl - benzot hi ophene-6-yl -1 -oxi de ester
To a sof Slfasmic aeids3icyeppeyliegngothiophene-6-yl ester

3-cycl oh -.henzof hi =Vl , 3.21
mml)/) [ hgﬁc#%wg%?@h%ilakgﬁg&?%&rﬁ%;m%gﬁ% r6 |( Iel%)[grr ogc etic
aci d ( 5- ghifaniescidgsledmedinficipheryld-bbyatldgptrenpér phdstbe
(0.35 M, 3.42 mmol, 1.05 equi val nté%ﬂ‘ \fter 26a at
550C t he- fiifanic acidad-Grathylgycioheryl) heazaihippheng-53 St s
NaHCCB, _ ’ ieh B_ | ! 0hhd-
Na2SO4. ?ﬁ%@‘?t@gﬂ D el N ROOTT TRARMIOPRAI Y ister
gi ve t heSulfamlie apidodH(2adarehregh-behzatiaplegedpylesten si | i ca

| (tol / 1, 4-di -~ @/4) vielded a linpid oil
SRR SRR A o g o AN AL )
product _ sﬁf(Pan%é agid ?Af%&gg%ﬁnéﬁ%)’gieﬁetb tdrDVBQd6)

1.10-2.15 (m 10Hj, 2. , 7.10 (s, 1H), 7.45
10 (dd, 1Hy Sulfabicackld3cyclohedylmathghbingothiophen86d egter  2H,

NH2) . Usihg the s rocedur t repl aci e
sul f ani ékﬁg?lal,c aﬁldgg? o4 @I’?E?@V -megk@ﬁ;)(?f‘ﬁ%%ﬁﬂ%?gg%&f;?me%t er
by the foflot i botpdthdh wele GtpbaBlbybbtiiaedot hi ophene- 6-yI
ester, the follow ng conpound was obtained: 20 L.
EXEVAMPIE 48;| Sulfanaic sacid, 3-cycloheptyl-benzothiophene-6-yl-1,1-dioxide
3- Cé(g odecyl - benzot hi ophene-6-yl -1 -oxi de ester np
14T H NMR (DMBQD6) : 1.35-2.10 (m 18H), 3.12 (m
151Hmp 3726 (s, 1H), 7.45 (dd, 1H), 7.62 (d, 1H), 7.83
(d,1 8.15 (s, 2H, NH2). Ln he C re
e ARR DS Do 525 by I 8F Srios ey G g D, 7.52 (@, 18D,
7.61 (d, 1H), 7.70 (d, 1H), 8.25 (s, 2H, NH,).
EXAMPLE 46: Sulfamic acid, 3-cyclooctyl-benzothiophene-6-yl-1,1-dioxide
ester
20 mp 122°C
IH-NMR (DMSOdg): 1.35-2.10 (m, 14H), 2.81 (m, 1H), 7.32 (s, 1H), 7.52 (dd, 1H),
7.61 (d, 1H), 7.70 (d, 1H), 8.22 (s, 2 H, NH>).
EXAMPLE 47: Sulfamic acid, 3-cyclodecyl-benzothiophene-6-yl-1,1-dioxide
ester
25 mp 102°C
'H-NMR (DMSOdg): 1.35-2.10 (m, 18H), 2.97 (m, 1H), 7.38 (s, 1H), 7.52 (dd, 1H),
7.60 (d, 1H), 7.70 (d, 1H), 8.22 (s, 2 H, NHy).
EXAMPLE 48: Sulfamic acid, 3-(4-methylcyclohexyl)-benzothiophene-6-yl 1,1~
dioxide ester
30 mp 170°C
'H-NMR (DMSOdg): 0.75-2.20 (m, 12H), 2.83 (m, 1H), 7.18 (s, 1H), 7.22 (dd, 1H),

7.78 (d, 1H), 7.80 (d, 1H), 7.95 (s, 2 H, NH>).



25 peroxide, the follow ng conpound was obt ai ned:
EXAMPLE 44: Sul fam c aci d,

wa2anab e xyl - benzot hi ophene 6-yl -1, | -di oxi de PEFERI0031{08811

10

15

20

25

30

180C 1H NMVR (DMBOd6): 1.15-2.%8 (m 10H), 2.52 (m
1H), 7.30 (s, 1H), 7.53 (dd, 1H), 30 7.63 (d, 1H),
7.71 (d, 1H), 8.25 (s, 2 H NH2). Using the sane
procedure but replacing the sulfanm c acid,

3 cycl ohexyl - benzot hi ophene-6-yl ester by: WO

PiA92% ﬁ'%cEfg@ %(ﬁ%ﬁﬂcydoh@ﬂ&lﬁ-%@hiotﬁﬁip‘l’lene-&yl -1,1-

3 cyc ohept yf - enzothlophene 6-yl" ester -
aodidxid8-ester| ooct yl - benzot hi ophene- 6- vyl ester -
Sul f@g},(ﬁn acid, 3-cycl odecyl - benzot hi ophene-6-yl ester
1Cc acid,
3- @N‘I@RWEM&WQMSQ%&QH@IP@?(ﬁiellﬁ)W|253ést €H), 252 (m, 3H),

Sul fam ¢ aci d
3-§.25 (mleﬂ,llﬁiz)l ohexyl ) - benzot hi ophene-6-yl ester -

Sul, ' cifl, . . . i .
P R tpemic scif 7 PAsSmssbrictinRsy R Bypogghiophene-6-y1
U1 ddisdide &térd, 3- (2- adanantyl) - benzoth| ophene 6-yl

ester - Sulfam c acid, 3-propyl-benzothi ophene-6-yl

esmerl72°C syl fami ¢ acid, 3-hexyl - benzot hi ophene- 6- |

PR EIBUATEE 16504 213, 0, 260 10,745

Sulsf B¥), 7.520dd, 11B); Ty6¢ |(GHD); 71701€ﬂh1>H} BQ#Z(QtZﬁDNH@)We 6-yl

gzﬁmt %%Jgoﬁln:l_f%vﬁngg gac1 ggpkgﬁagwg)e-bggzs Ql? hene-g-yl-l 1-dioxide

3- &¥& oheptyl - benzot hi ophene- 6-yl -1, 1-di oxi de ester
15 mp 137C 1H NVR (DMSQd6): 1.35-2.15 (m 12H), 2.75
(mop2BP°C7.32 (s, 1H), 7.52 (dd, 1H), 7.61 (d, 111),

acHe pMlsado Padiesdim S et Bnyy .13 Gt e .52 @ 1,

eS’? %B,((éﬂ%?m 16%&1142* SR(, %’YB@@@SZ (1d35 iH)lo (m 14H),
'EXAMPLE 52 ‘Sulfamic acld 3-propyl-benzoth10phene -6-yl-1,1-dioxide ester
mp 159°C
TH-NMR (DMSOde): 0.99 (t, 3H), 1.70 (m, 2H), 2.49 (t, 2H), 7.29 (s, 1H), 7.52 (dd,
1H), 7.63 (d, 1H), 7.73 (d, 1H), 8.50 (s, 2H, NH)).
EXAMPLE 53: Sulfamic acid, 3-hexyl-benzothiophene-6-yl-1,1-dioxide ester
mp 98°C
'"H-NMR (DMSOdg): 0.85 (t, 3H), 1.10-1.80 (m, 8H), 2.50 (t, 2H), 7.30 (s, 1H), 7.52
(dd, 1H), 7.62 (d, 1H), 7.73 (d, 1H), 8.27 (s, 2H, NHy).
EXAMPLE 54: Sulfamic acid, 3-cyclohexylmethyl-benzothiophene-6-yl-1,1-

dioxide ester

mp 132°C

'H-NMR (DMSOdg): 0.80-1.95 (m, 11H), 2.40 (d, 2H), 7.30 (s, 1H), 7.53 (dd, 1H),
7.62 (d, 1H), 7.72 (d, 1H), 8.25 (s, 2H, NHb).

EXAMPLE 55: Sulfamic acid, 3-cycloheptylmethyl-benzothiophene-6-yl-1,1-
dioxide ester

mp 135°C



7.61 (d, 1H), 7.70 (d, 1H), 8.22 (s, 2 H, NH2).
EXAMPLE 47: Sul fam c acid,

w@2eyadsdecyl - benzot hi ophene-6-yl -1, 1- di oxi de PEFER2002608811

10

15

20

25

30

mp 102C 1H NVR (DVBQd6): 1.3522.10 (m 18H), 2.97 (m
1H), 7.38 (s, 1H), 7.52 (dd, 1H), 7.60 (d, 1H), 7.70
(d, 1H), 8.22 (s, 2 H NH2). EXAWPLE 48: Sulfanmic
acid, 3-(4-nmethylcycl ohexyl)-benzot hi ophene-6-yl -1, 1-
di oxi de ester 30 np 170C 1H NMR (DVMBQd6): 0. 75-2. 20

(7 ﬂ%ﬂ%ﬁ (D%S‘%’d?f "ﬂoolt!hs (Er 4§H§Sz451@ ’ZHZ 7’229 (équ)”TDSB (dd, 1H),
20082 () 1535. W(dpmf) msmolsm)l EXAI\/PLE 49 Sul fam c

L LT CE e U T
2(2635 (s, 2 Hm NI—E% EXAI\/P(LSE 50H) éul fam E:mam ED °

3- EXAMBLE%h§4cyylohegt¢hﬁyngthganzon¢thmbhmzetlﬁo ene

'3i|) - dipxi dgolﬁét erof”?—g%gléﬁ:ef%y 4}'{'\{1@ D'ﬁr’%%%émegh 9n%H§f00 g, 7.69
7. Iﬁﬁlol)llﬁ deSTHFFd)zo ml) #2-70da, waktdded d@opwisd,a 3.5IM sdlutibn of n-butyl
( 2'H, NH2). EXAMPLE 51: Sulfamc

aduthmﬁ)gn( hewaﬁfénw 12. e mnelhi Bisvetee giyiure) was dvaémp@ do —30°C

1ngbr g %q)lﬁhf;ﬂ%( ?B@%i%gr thé7l ‘é‘g“%'aéfr’?ﬁ?he&%@ (1.0 ml, 15.38

( Ch]mbl'j) Thd nﬁﬁtufdﬂwaslw)arm&l @broos tethpekativeidyernEghNPleias 3i3/drolysed
Sul fam ¢ acj d,

3-With sytrratrsraaye ool HeRle eBrgated with gfhyd pertatesirigd NagSO.), filtered
15281(& (i_cl;f'l‘ %&%XD%M Qféﬁu@ggg %\Fe’ 2%'@ of 4n AL (Fﬂﬁsh%ﬂ}omgtoéi%phy on

s111ca gel (heptane / ethyl acetate : 1/1) ylelded a limpid oil (1.50 g, 72 %) which was

D

used without further purification.
TH-NMR (DMSOdg): 1.35-2.15 (m, 12H), 2.29 (s, 3H), 3.00 (m, 1H), 3.80 (s, 3H),
7.00 (s, 1 H), 7.04 (d, 1H), 7.49 (d, 1H).
Using the same procedure but replacing iodomethane by:
- bromobutane,
the following compound was obtained:
EXAMPLE 57: 3-cycloheptyl-6-methoxy-2-butyl-benzothiophene
'"H-NMR (DMSOdg): 0.90 (t, 3H), 1.10-2.20 (m, 16H), 2.75 (t, 2H), 3.04 (m, 1H),
3.80 (s, 3H), 7.00 (s, 1 H), 7.05 (d, 1H), 7.51 (d, 1H).
EXAMPLE 58: 7-methoxy-1,2,3,4-tetrahydro-dibenzothiophene
This compound was prepared using the conditions described by Oliveira. M
(Tetrahedron, 2002, 58, 1709-18).
TH-NMR (CDCls): 1.92 (m, 4H), 2.72 (m, 2H), 2.83 (m, 2H), 3.89 (s, 3H), 6.97 (dd,
1 H), 7.30 (d, 1H), 7.47 (d, 1H).
PREPARATION OF DISUBSTITUTED BENZOTHIOPHENE-OL (10)
Following the procedure used for the monosubstituted compounds, but
replacing 3-cyclohexyl-6-methoxy-benzothiophene by:
- 3-cycloheptyl-2-methyl-6-methoxy-benzothiophene
- 3-cycloheptyl-6-methoxy-2-butyl-benzothiophene



1H), 7.63 (d, 1H, 7.73 (d, 1H, 8.50 (s, 2H, NH2). 20
EXAMPLE 53: Sul fam c acid,
W(:Bzdi)eblyisﬂaenzot hi ophene- 6- yI 1, Z’I4 di oxi de est er PCTYpPRBEN08811

"H NVR (DVMBSQd6): 0.85 (t, 3H),”1.10-1.80 (m 8H), 2.50
(t, 2H), 7.30 (s, 1H), 7.52 (dd, 1H), 7.62 (d, 1H),

7.73 (d, 1H), 8.27 (s, 2H, NH2). EXAMPLE 54: Sulfamc

aci d, 3-cyclohexylnethyl-benzothiophene-6-y|-1,1- 25

di oxi de ester np 132C 'H NVR (DMSQd6): 0.80-1.95 (m

11H), 2. 48dikbxy2tD, 8 47te§9nyﬁ§o dﬂié'}lzotﬂloﬁlﬁenédd 1H), 7.62
(d, 1H), 7.72 e, (s, . EXAMPLE 55:
Suthﬁafn]ﬂwmgwdmpounds were respectlvely obtained:

o XRIFER: "5y ot b B aiophere &

@32@03/ 008811 H-NI\/R (DI\/ISOdG) 1.00-2.15 (m
13 7.29 (s, 1H), 753(3d, 1I—?
NMR SO¢6)733@@ 151 ., 12@)2@465@ 3, 3G, 1H), 6.87 (d, 1H),

( 5%52@}&@3@@1%%1 TUTED Gy ME THOXY- BENZOTHI OPHENE

3- EXAMIPEE 60:-BeyeisHeptsi-22buty1-byhzotkiophéne-6phene To a
sol ution of 3-cycloheptyl -6-nmet hoxy-benzot hi ophene
(2limpidoil 7. 69 mmol) in dry THE (20 m) at -70C was

ﬁgﬁﬁ%@ﬂﬂ%f@ %695 rﬁyo??" qtl'ﬁoﬁ] 2@f( glﬁlﬁii’iﬁo ki bﬁ)”ﬁ‘hﬂm 1H),

10 Waﬁj&Sc(d,t 1d), 806 (s,diib)i 182 1(0 1M)n9 am dHi, OHBd at - 7OC for

@X%ﬁ?ﬁnﬁgn 2. idrietahydroratsitathiophaRs @l over m uhi .

Aydr ol ysed wi th saturated aqueous NH4CIL,
ext acted with ethyl acetate, dried (Na2SOQ4), filtered
anH-OMBEIDGE)e d - 90n@e r4H)a 28, EHi v&92An, Yoft.9%n(bois) 1H, OH),

B TR SR ALTN. T & WIS o7 (1780 gr 720
15 V\hPIdEFﬁRAT!@Nj W igput fSIULFAM]IIHI figeimon. DISUBSTITUTED
IH-NI\/RZﬁ()DI\/SO% © 1.35-2.15 2.29 (s, 3H),

3. B@EN THIOP .EEI(ESTER)(A) 7. oo (s 1 H, 7.04 (d,
1H)., ﬂ’gll(g\gi’nglﬁvr' procedure used for the monosubstituted compounds but
replacing 3-cyclohexyl-benzothiophene-6-0l by:
- 3-cycloheptyl-2-methyl-benzothiophene-6-ol
20 - 3-cycloheptyl-2-butyl-benzothiophene-6-ol
- 1,2,3,4-tetrahydro-dibenzothiophene-7-ol,
the following compounds were respectively obtained:
EXAMPLE 62: Sulfamic acid, 3-cycloheptyl-2-methyl-benzothiophene-6-yl ester
mp 107°C
25 'H-NMR (DMSOdg): 1.40-2.20 (m, 12H), 2.46 (s, 3H), 3.14 (m, 1H), 7.20 (s, 1H),
7.30 (dd, 1H), 7.60 (d, 1H), 8.00 (s, 2H, NH>).
EXAMPLE 63: Sulfamic acid, 3-cycloheptyl-2-butyl-benzothiophene-6-yl ester
limpid oil
'H-.NMR (DMSOdg): 0.91 (t, 3H), 1.15-2.20 (m, 16H), 2.77 (t, 2H), 3.11 (m, 1H),
30  7.15(s, 1H), 7.32 (d, 1H), 7.59 (d, 1H), 8.04 (s, 2H, NH>).
EXAMPLE 64: Sulfamic acid, 1,2,3,4-tetrahydro-dibenzothiophene-7-yl ester
mp 165°C



Usi ng the same procedure but replacing i odonet hane by:

- bronobutane, the foll ow ng conpound was obtai ned: 20
WEXANRUB4H 7 : PCT/EP2003/008811

3-cycl ohept yl - 6- net hoxy- 2- buty? benzot hi ophene ' H NVR

(DMSQd6): 0.90 (t, 3H), 1.10-2.20 (m 16H), 2.75 (t,

2H), 3.04 (m 1H), 3.80 (s, 3H), 7.00 (s, 1 H, 7.05

(d, 1H), 7.51 (d, 1H). EXAWPLE 58:

7- met hoxy- 1, 2, 3, 4-t et r ahydr o- di benzot hi ophene Thi s

C OPRRMR ma&spnag Us)NY 70, B dl 82 RS2 92T @ad1 H), 7.66

by leelra M~ 25 ( et rahedron, 2002, 58, 1709- 1

Hdl\mﬁdjcfﬂs)ﬂ)l 92 (m 4H), 2.72 (m 2H), 2.83 m

2 iy ooy 8 pafoduifit pisfbyptth EBnPOlons i

BENZOT HtSORBWENE-the. drdédurd=@ktdVibNghé h@opssabgiiuee c@apounds but
for the nonosubstituted conpounds but. 30 repl aci ng

5 3- r@plélwaaéb@ya famieacid,dycxsioheptyibeiiethiephspe-6-ol ester by:
3-
3 oyel oo R oRpRE AR REaEOARIERR srer

2004/ 101%Afanid ad2 13- Eﬁl&&@tﬂ)@&ﬁftﬂl—benzothlophene -6-0l ester
7- met hox -1 2,3, ro enzo t he
f ol I owi i EagHn i%llsaE fﬁ&dﬁ gihepeqt OBE‘?%?’I%@SW
nzot hi ophene- 6- ol
np'“ﬁgi%"%%éﬁéf hﬁ{aﬁgﬁg‘%ﬁﬁ%@%ﬁg‘%&%ﬁ {:La%&(%m 12H), 2.44 (s,

10 3HEXAMPLE(68: Siifami6 a8id, Gekycldheptyl @-méthyd-bentgthiophsne-6-yl-1,1-
(d,1)aos 9.31 (s, 1H, OH). EXAVPLE 60:
3 @9& K&y - 2- but yl - benzot hi ophene-6-ol |inpid oil
EMBO DI\/B@IG) O 92 (t 3H) 1.15-2.20 (m 16H),
28 , é 10 6.85 (d, 1H), 6.95 (s,
NMBZD(MSOQA){)U 2222)((113 12 ;2@&)(8 HPIoe(rg 11H), 7.28 (s, 1H),

1 ene- 7- ol 116C
jﬁlﬁ/@(%gé%wf?@dé ?fn?s ZH;]N%}?% (m o2H 2,79 (m
15 2HEXAMPBE( 66: Sulfafiic @cdd, 3-cycloheptyl-2-butyl-benzothiophene-6-yl-1,1-

dioxide ester

limpid oil
'H-NMR (DMSOdg): 0.91 (t, 3H), 1.15-2.15 (m, 16H), 2.75 (m, 1H), 2.90 (t, 2H),
7.25 (s, 1H), 7.40 (d, 1H), 7.56 (d, 1H), 8.31 (s, 2H, NH)).
20 EXAMPLE 67: Sulfamic acid, 1,2,3,4-tetrahydro-dibenzothiophene-7-yl-1,1-
dioxide ester
mp 229°C
'H-NMR (DMSOg): 1.78 (m, 4H), 2.30-2.70 (m, 4H), 7.54 (dd, 1 H), 7.61 (d, 1H),
7.74 (d, 1H).
25 BIOLOGICAL TEST RESULTS
INHIBITION OF STEROID SULFATASE IN VITRO
Estrone sulfate (E;S) is a major circulating plasma estrogen that is converted
by the steroid sulfatase enzyme into estrone (E;), which in turn can be transformed
into estradiol (By) by enzymatic reduction. Steroid sulfatase activity is present in
30  most tissues (uterus, liver, breast, etc..) and is significantly higher in malignant than

in normal breast tissue. The close association of estrogens with the promotion of the



6.88 (dd, 1 H), 7.20 (d, 1H), 7.42 (d, 1H. 15

PREPARATI ON OF SULFAM C ACI D DI SUBSTI TUTED
wWGBENZOT#IMOPHENYL ESTER (11) Fo&é owi ng thr pr ocPOUER2003/008811

used for the nonosubstituted CTonmpounds but repl acing

3-cycl ohexyl - benzot hi ophene-6-o0l by: -

3-cycl ohept yl - 2- net hyl - benzot hi ophene-6-0l 20 -

3-cycl ohept yl - 2- but yl - benzot hi ophene-6-ol -

1, 2,3, 4-tetrahydro-di benzot hi ophene-7-0l, the

f vt e d‘é@él’@]f’fﬁé}ﬁ%fwadaﬁﬁﬁmﬁﬂ |beenbicapmieet, therefore steroid
MPLE 62: Sul famc agi d, Ot B erefore steroi

3-sulfatpsstrppears ava petenal 1aseite inlilbip esie-forpationaf gstrogegs.

107C 2 H- N\VR, .( DVSQUS) - . ( 46. C
197C 25,35 WEARPGY od, RoARALD iy g g
( thelid¥dl, toSeQBvdiSed BHhe riYersibANRbEidR30f sfrbidasulfatase, hve been
3-cycl Qh%lpgryl - 2- but yl - benzot hi ophenpe-6-yl|_ester
5 | ispthesizad Tedaipbke e-coppgyng is EMATE, estjaies3-syffamate, but
1 XBb0epicapliCiyy has Shllgel e pboichupsyBbId ot g Byt weatment

E)é_ﬁg/ﬂgﬁécﬁg;deﬁeﬂdeﬁm'#mors. Numerous structurally diversified inhibitors of

acid, 1, , 4-t etrahydro- di_benzot hj oph - 1-

TR oo a5 28 AepR SR EPIB Ry DOGEG UM Fapmereed os o
( — . 3 . (m 2H) ,
B i

10 PFIER#EATE&@[SO: DI OXI DI ZED DI SUBTI TUTED C(]VPQJN_DS (12)
o g LRSI Rl SRS e, e
3-ek! £ MeRiaY | plRGAEDt dHofBEE BB ks pdiineBYsly - veby | bt human

aci d, 3-cycl oheptyl -2-nethyl - benzot hi ophene-6-0l ester
- eStrbfieasriliatage pud therefore, a useful practical biological system to screen in a 96-

gu\f\:/%(lg hﬁc@r%ﬁ%?el _o%hgtué ¥alrgep SH&%N)P&HS&%&S %d Eviifilte putative steroid
15 1, stifdtade LipivinRy 6 @rd] Despretdlioneh enetent-inlstegsitiesn]fatasdhactivity, the

foll owi ng conpounds were respectjively obtajneq; 1
XML Ecalts c&ﬂimm@tl}%isgi’tablg model to %é:st stero{dn suqfatasg inhibitors on

3- M SACOR R Ve o IR O DSR2 REPLRRP 8RS Cells Word used in the in vivo
model of hormono-dependent induced xenografts.
Estrone sulfatase assay on cells
20 Whole-cell assays were performed as originally described by Duncan et al.
(Cancer Res., 1993, 53: 298-303) on intact MCF-7 cell monolayers. Assays were
carried out with cells in logarithmic growth phase, on 96-well JEG-3) or 24-well
(MCF-7) microplates. Twenty-four hours (JEG-3) or 72 h (MCF-7) before studies,
cells were seeded in decomplemented fetal calf serum (dFCS) supplemented
25  medium. Then, the seeding medium was removed and the cells were rinsed with PBS
to eliminate any trace of dFCS. Then, *H-E;S was added, followed by test
compounds ranging from 10”2 M to 10° M. After 4 h (JEG-3) or 20 h (MCF-7) of
treatment, the medium was transferred into either 96-deep-well microplates (JEG-3)
or plastic tubes (MCF-7) and centrifuged at 200 x g for 10 min to pellet cells before
30 toluene extraction. A fraction of medium was used for toluene extraction in order to
separate conjugated substrate and non-conjugated products. The radioactivity in the

toluene phase was measured by liquid scintillation counting (LSC). Finally, estrone



di oxi de ester np 90C 1H NWR (DWVSQd6): 1.30-2.20 (m

12H), 2.48 (s, 3H), 2.76 (m 1H), 7.28 (s, 1H), 7.41

W@ ego4abdses 7. 52 (d, 1H), 8.27 (sy 2H, NH2). 15 BEXAEPL0B3/008811
66: Sul fam c acid,

3-cycl oheptyl - 2- but yl - benzot hi ophene-6-yl -1, 1- di oxi de
ester linpid oil 1HNWR (DVSQd6): 0.91 (t, 3H),
1.15-2.15 (m 16H), 2.75 (m 1H), 2.90 (t, 2H), 7.25

(s, 1H), 7.40 (d, 1H), 7.56 (d, 1H), 831(s 2H,

NI'BllfataEé) adtdoiyRids efipressadlif @mod:esaxf |3H-E1 + *H-E; formed per 4 or 20 hours

3. 4-t et r ahydr o- di b 7-yl-1,1- di

L S e e R e 509 i
( L (dd 7B .
%Eﬁ%o&%z% T%S%OPFIQEIEHSLTS | %HH'EP%S‘ lefg}\lap(%FPZd M S&ﬂwm) of %
SUnBTRGE vb.NinHitiR® estcentasions| dkmwed( for Shhei éetarrmaptmn of 50 %

C|r l.atin asnma ro n .t hat converted . by the
161 GPpGr ot (e P VB ICon SORENEI P e ost potent
tuInlgﬂ)q@fg @@ablergnsfornmed into estradiol (E2) by
enzymatic reducCtion. Steroid sulfatase activity is
present i able hokmhibition @ﬁgst(cmeeqm#‘gtasp |0n97h01‘2n€ 81says’
et-e: ot - antry hrghet: -

)0 ) T ';« . ; ’ CQ( ) :
cance £ Nas: g - ed. t ere Oi’e St er OI :

S EVAEE et on of 3‘2%8%2%2“ ot 0ot BBt *Sf this

enzyrre containing a sulfamate noi ety Which |

e646e7v€@UMAEE i nvéie8:6 n the irrdlersi Qﬁéﬂqsﬁﬁ bition 24

of—sterord—sut-fatase,—have beenm—5 synthesized 10

dagg 30he nost acti 78.8cedgpund is EWATE,
estropne-3- S||| far_mf e, hllf | ts estr aconi o aect ol ui £\ hac

AR USL’III A2 LA\JI.I'V y Mmoo

repdeped this conpqu@wgg;gl table kor use in the
treatment of hornone- deoendent tunors. Nunmerous

zhﬁl#;?ur ally diver §5§ thhl bi torg of steroid

ase have been ‘ed anong whi ch,

6, 6, 7- COUVATE emsrg/ed as
Ex 33

43 8139.6 5
Ex 34 317.7+42.9 5
Ex 35 146.8 £ 16.3 4
Ex 36 '128.5 % 14.2 4
Ex 37 92.4 +15.6 5
Ex 42 70+£1.2 5 0.16 £ 0.03 4
Ex 44 10.9£2.6 5 0.24 +0.05 4
Ex 47 52.1x4.4 5 0.08 £ 0.01 4
Ex 48 7.6+1.3 5 0.09 = 0.02 4
Ex 49 2.6 0.4 4

Ex 50 25+0.5 4




standard non-steroidal inhibitor |acking estrogenic
properties. 10 In vitro results Two in vitro nodels on

wobohaosed | s were used. The JE%ES cell line, deCi/ERI®03/008811

10

15

froma human pl acental choriocarcinoma, is

spont aneously very rich in human estrone sulfatase
and therefore, a useful practical biological systemto
screen in a 96- well microplate format a | arge nunber
of _conmpounds and eval uate putative steroid 15

sulfatase inhibito in yitro. Despite a | ower content
i ?111‘:%8 roi d sul f at aé‘i7&"&-¥vi ty, thee MCF-7 cells
constitute another suitable nodel to test steroid

subx 8% ase i nhi bitold5aB.3human breast adenocarci noma

. . : . . ,
nolleb4 of hor nono- deperdept i nduced4 xenogy. gf £9.0FEStrone 4

sulfatase assay on cells 20 Wole-cell assays were

pepf gemed as origi Agllydescri bed py Dung, al .
(e Res. . 1003 15:¥4508: 303) e or 6

olL.ayers. Assays e ried out wiwth cells in
m@&?ﬁ?mm C growt hséfgétel,zggg 96- Il (JEG 3) or

2Z-Wel T (MCF7) mcroplates. Twenty-Tour hours
(JEPI) or 72 h (MEIB9Before stullies, cells were
seeded——decomtenrented—+fetat——catf—serum{aFcS

suppl enented 25 nmedi um Then, the seedi ng medi um was
renoved and the cells were rinsed with PBS to

el i m naA & oAR whel EREEcRhpsliEs EXT L Ex ALHEIB \E§5429'§‘ %%S%), Ex 54 and

foll owed by test conpounds ranging from 10"1
10E% Sshowedn siotrg {nhib@i®) (1650 GDatiouf MUEMY)) ofdfluman estrone sulfatase

treat nent, iumwas transferred.int i ther )
O T, (R HbeEE Sty S ekt Bort flduat estrogenic
( Motivity iR G M Elhes@ar uRbotrplic<asSay MierHd4y AdrhRvistration by oral
pellet cells before 30 toluene extraction. "A fraction

ofroptedn prapwbesceridampleratsol uene extraction in order to

S ' /00Nnj ugat ed
TR DS R OB L EAT AR 097 Bl che " phase vas
meResidwe ebtrogdmielaetivityi Mbvild at i on counting (LSO).

Finally, estrone WD 2004/101545 27 PCT/ EP2003/ 008811

sul f at d¥ePuResqepf famale sate Wi oy trastadnyl lomedpt/day far 3idays. On

H‘tﬁ@ (f r gﬁ)éﬁ S n e ‘%Iﬂp .
estr orﬁ11 ggg}g? atgagfee ?arﬁ'hl |at| o?f Ptﬁﬂpgre%e%etngoge 0 cglr?{ r“éﬁlght were

acecaded, w thout inhibitor. A non linear fit analysis

(G aphPad Prism Software) of % . inhibition vs. | .
i nhi bi t'@?" ESHEAE F’é&fFﬁﬁg 3%1%1 Hmﬂa?o'ft UigS aysighidn cgmparison

of witR cShtp1d, Nhi bi tory concentration (1C50): the | owest
| C50 corresponds to the nobst potent

Table 2: residual estrogenic activity

667COUMATE 3% - 16
Ex 42 0% 8
Ex 44 0% 8
Ex 47 4% 8

Ex 48 3% 8




inhibitors (Table 1). Table 1: Inhibition of estrone
sul fatase on whol e-cell assays JEG 3 cells MCF-7

w@edohgo1s@npounds 1C50 (nM S, M n | C O (nNPQT/EP2003/008811

10

SSEM n EMATE 3.2 0.2 4 0. 0.01 18

6, 6, 7- COUMATE 4.5 0.6 37 0.33 0.06 24 Ex 30 78.8
39.8 5 Ex31 101.858.0 5 Ex 32 433.7 94.8 5 Ex 33
743.8 139.6 5 Ex 34 317.7 42.9 5 Ex35 146.816.3 4
Ex36 128.514.2 4 Ex37 92.415.6 5 Ex 42 7.0 1.2 5
0.160.03p4 49Ex 44 10.9 g2.6 5 0.24 0.5 4 Ex 47 52.1
4.4 5 0.08 0.01 4 Ex 48 7.6 1.3 50.09 0.02 4

Ex49 2. 6@ix4k0d Ex50 2. 509894 WO 2004/ 1031545 28

PCT/ EP2003/ 008811 Ex 52 24.7 5.0 5 Ex53 12.53.3 5 Ex
54 10.0 gks54 4 0.10 0.9y 4 Ex 55 7. 7% 0.4 4 0.05
0.01 6 Ex 64 565.8 129.6 5 Ex65 31.79.9 4 Anong the
tested cegppunds, Ex 423gFx 44, Ex 48,3 Ex 49, Ex 50,
Ex 54 and Ex 55 showed a strong inhibition (IC50 of
about 10 nM of human estrone sulfatase activity in
JEG 3 cells. These conpounds were checked. for

r eAntinterotrephiggdntisnlfatase activity

A short model, derived from Purohit’s method, was developed for the
evaluation in vivo of nonestrogenic steroid sulfatase inhibitors.

Wistar female rats were ovariectomized and left to rest for 4 weeks. Prior to
treatment, the absence of cyclicity was checked by vaginal smears.

Animals were supplemented with estrone sulfate (E;S) at 50 pg/kg/day s.c.,
alone or combined with oral administration of potential sulfatase inhibitors, at 1

mg/kg/day for 4 days. The uteri were removed, freed of adjacent tissue and wet

weighed.

The results are expressed as % of inhibition of the E;S induced stimulation.

Table 3: antiuterotrophic activity

6,6,7 COUMATE

Ex 42 38% 8
Ex 44 70% 8
Ex 47 62% 8
Ex 48 60% 8
Ex 54 49% 8

Ex 55 81% 16




5 activity in vivo in the classical uterotrophic assay
after 3-day admnistration by oral route in

wee@pubsstent fenale rats. | NHIBI TI ON OF STERGPCI/EP2003/008811
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SULFATASE I N VIVO Residual estrogenic activity in

vivo Prepubescent female rats were orally treated at 1

ng/rat/day for 3 days. On 10 the day follow ng the

| ast treatnment, uteri were renoved and wet wei ght were

recorded. The results are expressed as % of

sti mul att 951wal chseh BSpoBhtgHN inhitiltdF QFBISFdi® Al fatadk tabtivity because of

controls 15 Table 2: residual estrogenic activity
Whespganiaityl and cigniiinepk intdbition ol sgmalaed uterus weight.

%} B U Bus v aohg bl il in ey s Shjajiea n TEG-3

8 dnd MOF2A¥hSle-ckH abshy©% 8 EX 55 3% 8
Antiuterotro hIC /Antlsulfatase activity A short

nolEaluaties of; E&HI% ' s nethod, was devel oped

‘for thepey &L tbPEx' 45 Y’bvvﬁ’tsogt‘d&ﬁ%?teﬁt%g‘?gjvﬁéﬁ‘te #af'eJatuated in
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sulfatase i tors.
oveelatient oniteestamdadd | iehibitbo 6(65COUMATReREE. 0.881 mp/kefday to 1
treg&gr& t he absence of cyclicity was checked by

WRehrs. Animals were suppl enented with estrone

SU' f EIﬁ ﬁnf Et%gi_l z?las?gdfﬂfnl@{aﬁ Y was 1rforrﬁécpﬁtfa hiBtirs Biirs HRFRE M necropsy

ora nistration of potentia ase
i nfmlr Bi3 endE; ssrurh levajy &gaphafhé oteridwetayemovide fraedof adjmceet tissue,

Fewer %/deighe 91 1mmegijatefye %teeg Iffc’osigr? uanrt]ﬁj tﬂEtdetemur\lN%og otd sulfatase

activity.

e Inhibition of E;S stimulated uterus weight

Table 4

0.03 0% 0%

0.1 13% 0%
0.3 52% 36%
1 84% 2%

e Measure of estrone sulfatase activity in the uterus

Estrone sulfatase activity was measured according to the method described by
Purohit et al., with slight modifications. Briefly, uteri were thawed, weighed and
homogenized. Aliquots of the supernatant were treated with dextran-coated charcoal
and assayed for sulfatase. E;S activity was assessed after 30 min of incubation with 5
nM of *H-E;S and 20 uM of unlabelled E;S as substrate. Radioactivity was measured
by LSC.

Estrone sulfatase activity was expressed as pmol/h/mg proteiﬁ and reported as

percentage of inhibition versus E;S.



The results are expressed as % of inhibition of the
E1S i nduced stinulation. Table 3: antiuterotrophic

waeduadtsys Conpound % i nhi bi ti ongNunber of ani NBCBEP2003/008811
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6, 6,7 COUMATE 86% 48 Ex 42 38% 8 Ex 44 70% 8 Ex 47
62% 8 Ex 48 60% 8 Ex 54 49% 8 Ex55 81% 16 WD
2004/ 101545 30 PCT/ EP2003/008811 Ex 55 was chosen as
potential inhibitor of steroid sulfatase activity
because of |ack of estrogenicity and significant

i nhi bition of ElS Stl mul at edTablerSUS wei ght These in
vivo resul t s—were oAt 10
resul ts obt ailesd 11 EGG;67and I\/CF 7 V\/n »
assays. 5 Evaluation"of the otencyEKfSSEx 5 }The
activity of prefg/day £1LQU
eval uat ed i nii 0 : . : t

COUVATE from@o33 ng/ kglaﬁ%f to 1 ng@%g/day p. O. I'n
this study, a last adnministration was performed 24
hours before he necropsig% 10 for E$$Hwand E2 serum

| evel s assays. _The uteri were remnved, freed of

adj acent tisu®, wet wgeghed and i pe®di ately deep
frozen until _the determination of sulfatase activity.
I nhi bi tion ofl E1S stinuldged uterusoWg ght 15 Table 4

Dose 6.6,7 Ex 55 ng/kg/day COINATE 0.03 0% 0% 0.1
13% 0%

e Serum estrogen levels

E;S and E; levels were determined according to the supplier’s standard method

(DSL,Webster,TX,USA).

Table 6: E;S levels (ng/ml)

0.03 24 +3.1 17+£2.5
0.1 26 +£2.6 21+24
0.3 L 59+64 69+5.9

1 80 5.7 83x2.5




0.3 52% 36% 1 84% 72% Measure of estrone sul fatase
activity in the uterus Estrone sulfatase activity was

wore@gnoxsds according to the nmethod descri bed byPCRPEPN3/008811

10

et al., with slight nodificat ons. Briefly, uteri were
t hawed, wei ghed and 20 honogeni zed. Aliquots of the
supernatant were treated with dextran-coated charcoal
and assayed for sulfatase. E1S activity was assessed
after 30 min of incubation with 5 nMof 3H E1S and 20
M of unl abel | ed E1S as substrate. Radioactivity was
nmeasured by LSC. Estrone sulfatase activity was
expressed as pnol / h/ nfalpledt € evalsdpghphdrt ed as 25

per cent age ¢ € =3 : 4101545 31
PCT/ EP2003/ (1085%11 Tabi@ﬁs lose 6, 6 Ex55 n’g/ kg/ day

COURZATE 0. 03.36% 19% 0,1 78%: 64%1*3!@533 96%96% 1 97%
97%  Ser umBgf n. &QWET@ / wer e
det er m ned accordl no to:»the supy d met hod

5 (DSL, Webstgr, TX, USA) 7 dak £ 6: ElSIeveIs (ng/nm)
Dose 6,6, 7 55 rrg/kg/day CClJNIATE063 03003

243.1 172.5 0.831 2626 3§J't§.8 0 ‘33?128 5.9
0.1 28 +£2.5 28 £1.3
0.3 18x1.1 22+1.2
1 16+1.5 15+£0.9

Hormono-dependent induced xenografts
MCF-7 cells, derived from human breast adenocarcinoma, were injected
subcutaneously in ovariectomized athymic nude mice supplemented with estrone
sulfate (pellets 0.5 mg/90 day release). Xenograft volumes were determined once
weekly. When tumor volumes reached a significant increase, 6,6,7 COUMATE and
Ex 55 were orally administered at 0.1mg/kg/day for 6 weeks.
Xenografts were measured, removed, weighed, and deep frozen until the

determination of steroid sulfatase activity.

Table 8: Xenograft volume (mms)

Control placebo 71 8.2

E;S pellet (0.5mg/90day release) 1816 + 337

E;S + 6,6,7 COUMATE 0.1mg/kg/day 1854 + 243

E;S + Ex 55 0.1mg/kg/day 1488 + 233




1 805.7 832.5 WD 2004/ 101545 32 PCT/ EP2003/ 008811

Table 7. E2 levels (pg/m) Dose 6,6,7 ng/kg/day
WOEUMATIE4EX 55 0 7.8 0.7 0.03533 5.8 31 2. BPCDER2003/008811

282.5 281.3 0.3 181.1 221.2 ]qf16 1.5 15 0.9

Hor nono- dependent i nduced xenografts 5 MCF-7 cells,

derived from human breast adenocarci noma, were

i njected subcutaneously in ovariectom zed athym c

nude m ce supplenented with estrone sulfate (pellets

0.5 mMyé,9COEMAEE dﬁBlﬁ)t inhiBin dgy BfS ind0¢ddretisnuMRIon after 6 weeks oral
det er.m ned once VWhen tunor vol unes reached a

si Amiinistaten ﬁh%il@aé@/daa By rouieastd B mbibitipx wss: gletaimed with Ex
or§§ étXh?Qin@d&E?Jv%fj at 0.l ng/kg/day for 6 weeks. 10
Xenografts were nmeasured, renoved, weighed, and deep
frozen until the determ nati on of steroid sul fatase
activity. Table 8: X raft vol upe (mm) Treat ment
5 Xenograft vol unme aftgfq’ge%egﬂnogr?@ﬂ%iﬁ(m&ontrol
pl acebo 71I7 8. 2 EIS peuet: (-‘U'b~ ‘ ase) 1
'lEiﬂémens ,. :

337 .

adm @@F?]aﬂlﬁ@ﬁoat 0. | rrg/ kg/ day By3]c=éﬁt8r ast 18%
i nhibH++ern—were—obtarnred—wth—bB—55—atthe—sampe-dose —

| eveErS pelies k0. amg/90seywstpasdt wei ght 1350gy 277
EiS + 6,6, COUMATE 0.lmg/kg/day 1467 = 191

E;S + Ex 55 0.1mg/kg/day 877 £ 185

6,6,7 COUMATE did not inhibit xenograft weight while 35% inhibition were
obtained with Ex 55.

10 Table 10: Xenograft steroid sulfatase activity (pmol/h/mg protein)

E;S pellet (0.5mg/90day release) 1653 =101

E;S + 6,6,7 COUMATE 0.lmg/kg/day 540 + 54

E:S + Ex 55 0.1mg/kg/day 263 =17

The inhibition of intratumoral steroid sulfatase activity was higher with Ex 55
(84%) than with 6,6,7 COUMATE (67%).



Treat ment Xenograft weight after 6 week treatnent
Control placebo 31 3.8 ELS pellet (0.5ng/90day

WO eloaasis)s 1350 277 EIS + 6, 6,7 COUNATE 0. | ngP&Iykeys/00ss11
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1467 191 EIS + Ex 55 0.1 ngy/Kg/day 877 185 6,6,7
COUVATE did not inhibit xenograft weight while 35%
inhibition were obtained with Ex 55. 10 Tabl e 10:
Xenograft steroid sulfatase activity (pnol/b/ng
protein) Treatnment Sulfatase activity: EL1S pellet
(0.5nmg/ 90day rel ease) 1653 1Q@ILABMS + 6,6, 7 COUMATE
0.1 ng/ kg/ day 540 54 EIS + Ex 55 0.1 ng/kg/day 263 17
The inhibition of intratunoral steroid sulfatase

ivit Ex 55 (849% than with 6,6,7
C&J éf@@ﬁ/gﬂ%?%ﬁ '1545 34 PCT/ EP2003/ 008811
CLAI M5 . A conpound of formula (1): RL O R3 (CH2)~,
H2N110(I) === l--- R Il S\\ (On wherein: -
Rl is hydrogen, a (O -C6)al kyl, a (§2-C6)al kene, a
(C3-C12)cycl oal kyl or a (C3- Cl12)cyg¢l oal kene wherein
the cycl oal kyl and the cycl oal kene re optlonally
nmono- or di substtuted s p

(1

wherein:
- Ry is hydrogen, a (C;-Ce)alkyl, a (Cp-Cg)alkene, a (C3-Ciz)cycloalkyl or a (Cs-
Ciz)cycloalkene wherein the cycloalkyl and the cycloalkene are optionally mono- or
disubstituted with a (C;-Cg)alkyl; '
- R» is hydrogen, a (C;-Ce)alkyl or a (C3-C12)cycloalky1
- R3 is hydrogen, a (C;-Cg)alkoxy or a halogen;
. -mis0,1,2;
-nis 0, 1, 2;
- when m is 0, R; and R; can also form together a group —(CHy)p- in which p is 3, 4
or5; ‘
- the dotted line indicates that the sulfamate group is in position 5- or 6- of the

benzothiophene ring.

2. The compound according to claim 1, wherein R, is hydrogen, a (C;-Cg)alkyl,
or a (C3-Cyp)cycloalkyl which is optionally mono- or disubstituted with a (Cy-
Cy)alkyl.

3. The compound according to claim 2, wherein R; is a (Cs-Cjp)cycloalkyl
which is optionally mono- or disubstituted with a (C;-Cy)alkyl.



10 - R2 is hydrogen, a (O -C6)al kyl or a
(C3-Cl2)cycloal kyl; - R3 is hydrogen, a (d -C6)al koxy

w@eooa/1bEkdgen; - mis 0, 1, 2; __-nisO, 1,2; - BMEERAPI003/@08811
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0, Rl and R2 can al so fornltoﬁéther a group -(CH2)P in
which pis 3, 4 15 or 5; - the dotted line indicates
that the sulfamate group is in position 5- or 6- of
the benzot hi ophene ring. 2. The conpound according to
claiml, wherein Rl is hydrogen, a (d-C6)alkyl, 20

org.a ( Gaielh Mﬁ& ﬁ&'oki{%im&tbf 'cEcurﬁPfi kOB %llléfelﬂ‘?ﬁ‘% 08F1.

dlsubstltute he conpound
accordlng to cIa|n12 wherein Rl is a

cycl oal ichis Lon
ot VIAFOBPORRY freatipes o AR 340 B0 %01 Bydsogen
35 PCT/ EP2003/ 008811 4. The conpound according to one
of clains 1 to 3, wherein mis 0 or 1. 5. The conpound
adgor diThg qooponed adcording tesone of glams hite P ovhergin Rags hydrogen.
hydrogen. 5 6. The conmpound according to one of
clains 1 to 5 wherein R3 is hydrogen. 7. The

C OFTPOUMTthe@ipothd ccoRlifd > die oflcRiim® 1 1o 6owhRsreiiLi @ di 20
is 0 or 2. 8. The conpound according to one of clains

1 to 7, wherein the sulfamate 10 group is in position

f I
8 0 t’{l} o?o%q oq{nﬁl &B&%ﬁh;g {d Q8 o? accor chlgrﬁg %e&é\iﬁl the fsulfamate

conposi oun

C|gibﬁ@1s]in'p08180n 6m5f the bélﬁbﬂ‘ﬁqﬁmhe giagl y acceptabl e
carrier. 15 10. A conpound according to one of clains
1 to 8 for use as a pharnaceutical. 11. The conpound

acgor d i . s . Iy
2oy ORI bt ontyalls (OHBLAA g b on o
t cclains lolb & hmd arphdrniaceuicaliy admepna’a]nwhamlrur e of a

nmedi canent for the treatnent or prevention of
estrogen-dependent di sorders, wherein said conpound

| 51 (PPt | QBBIMbYurkCERbARE t¥WichB oPBRIN 1 BEY Rralse 88X PRdrmaceutical.
endocri ne herapeuti ¢ agents sel ected fromthe group

consi sting of antiestrogens, SERMs,

11. The compound according to claim 10 for use as an inhibitor of steroid

sulfatase.

12.  Use of a compound according to one of claims 1 to 8 in the manufacture of a
medicament for the treatment or prevention of estrogen-dependent disorders, wherein
said compound is optionally combined with one or several sexual endocrine
therapeutic agents selected from the group consisting of antiestrogens, SERMs,
antiaromatases, antiandrogens, lyase inhibitors, progestins and LH-RH agonists or

antagonists.

13.  Use of a compound according to one of claims 1 to 8 in the manufacture of a
medicament for the control or management of reproductive functions, wherein said
compound is optionally combined with one or several other therapeutic agents
selected from the group consisting of LH-RH agonists or antagonists,

estroprogestative contraceptives, progestins, antiprogestins and prostaglandins.



anti aromat ases, anti androgens, |yase inhibitors,
progestins and LH RH agonists or 25 antagonists. 13.

wojs@4061585 conpound accordi ng to one of cl ai nrs RCT/BPB03/008811
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the manufacture of a nedicamddt for the control or
managenent of reproductive functions, wherein said
conpound is optionally conbined with one or severa
ot her therapeutic agents 30 selected fromthe group
consi sting of LH RH agoni sts or antagoni sts,

est,r oproge tiv tr i ves . [ ,
oI o STy RuRO B RREPL Y5 BRII3H R e qametcre of a
Pl 22008 FR0B8 tkatndit bﬂpreweﬁti@f ofbangp ot Arligran dileages of the

to one of clains. 1 to 8 in the manufacture of a . .
nedeash i uterusrorthe oy savherain ssid eRrerRARe iy APtiAnaly cogbined with
or . t . e

£ 102, LR sl BR Ein  fockapBuic BB clch 08 S PU nflp consistng
c eftantiestrogeish SERMS, antisromerasds, setiandtogens] dyase mehibitors, progestins
t her, ?Qﬁmc agents selected fromthe group consisting

5 3fl NS ANAGORR/ES:  ant i ar omat ases,

anti androgens, |yase inhibitors, progestins and LH RH
agoni sts or antagoni sts. 15. Use of a conpound

acldor dilisg df @ conpoohd edcaidisg fo ome & dlamsHetorfainthe cannfacture of a

o iR 3t et Bt S Rigl il g FogBh S SR RigApes. benign
disrepsBsnf didasdRr O5UR! fradtatd R theStebtss, WeEiAl fhid aothpound is

conmpound is optionally conbined with one or several
s eptighalbhepsdringtewith eneypeseviral seyant endeetinacthewgpeyticgentyselected

gr.ou onsi sting.of anti.andr n esti lvas

R PSR e, i ARG BEST progRii R Bniby RS Lit-Ri
Usofistsr aaapenistg. according to one of clainms 1 to 8 in

the manufacture of a nedicanent for the treatment or
prevention of cognitive dysfunction. 17. Use of a

C ou 0 gt [

et actisnd doigdtnd Soctfinglo OO Thaitys L% ke danufacture of o
pragdcdmant fafthé treatment arpeéventisn oPEbgnitive dysfunction.

17.  Use of a compound according to one of claims 1 to 8 in the manufacture of a

medicament for the treatment or prevention of immune functions.



