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WD 2004/ 101545 PCT/ EP2003/ 008811 SULFAMVATE
BENZOTHI OPENE DERI VATI VES AS STERO D SULFATASE
I.TORS, Field of invention 5 The present

M}@éﬁ]ﬁ;%n generdl I'y relates to steroid hor moR&d/ErZf§/008811
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 hese derivatives, and to nethods of usin them 10
BERK PG neF B THHY SR VERE T VR P e AZFHE D CETETGSE TNHIBITORS:
sulfatase (E.C. 3.1.6.2., STS) catal yses the
hydrolysis of estrone sulfate to estrone and of DHEA
sul fate to DHEA.(Di bbelt L, Biol. Chem Hoppe-Seyler,
%,2%&,0 372 t.173-.185 and Stein C, J. Biol. Chem, 1989,

) fé%%%l-mf%n). 15 The steroid sul fatase pat hway
has begR bRgediofvent®in 'BRGAMlYy | BIR:CH stefoiliNBorn® 3t £%hd more
of breast cancer, with regard to the | ocal
ispeaificallys geletes o farenaveh sotfameier bgeanshiophepem tdénivaiiyes dwhich are

ting 000 estrone fate i S)._(Pasqual i ni
AR oD R gl P Sieb e sTtnG: *ThEoehiST B Bages 10
pharmidweatidal cdmpbiitiondCeddiainfiddtedd d@ivativet08dd to fethods of using
129-135). 20 Inhibition of this enzyne woul d prevent

He®to yield free estrone (Ei), which in turn can be
oo Ak diol (E2) b ti
L R R ket

n. In fon to the estrone sulfatase

pat hwélihe antzying steoovd Balfiawed.Chaltl.@nosEs)y cﬁﬂ?@@t the hydrolysis of
est roge andr ost enedi ol _(adi ol ) obtajned from DHEA
SPERE FY B 9 €5 2006 etk OBEAC Bife o DLGHb (RBbelt L, Biol. Chem,

IR RRer! P081€ 370191885 WP Sidin @, IR Enand :
devel opient of hornone 25 depengfént mggtéﬁt’ulr?grgé.zm’ 13865~
TR872)r mati on of estrogens in humans is schematically

represgnted in fiqure I tients_wth . .
nor mondRcupih aeie patbuey Bebiees die” FoH 1 gpet dpigrost in the
QUAteRN b PrelSt@intd, RAMBEId @S HORRM BHAMRAR RrmhBYBYLEstrogens
clinical trials showed a relative lack of effi cacy

fienm the stamdanigircnlagng poglerf asuonpswfae FoiS) (RasqualimidRsJ. Steroid
%&él%@%ﬁ\'&%ﬂd E%?%lﬁ &?5%&6@%2?’9%9? %d I}'hrogﬂ%ﬁ\r/.[bl. k%ﬂ?Engozcéhol., 2001,
171, 129-135).

Inhibition of this enzyme would prevent EiS to yield free estrone (£1), which
in turn can be transformed info estradiol (Ez) 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 gfowth and dévelopment of hormone
dependent breast tumors.

The formation of es&ogens in humans is schematically represented in figure 1.

In patients with hormone-dependent cancers, aromatase inhibitoré are
currently used to prevent estrogen syathesis. However, clinical trials showed a
relative lack of efficacy for patients with estrogen receptors positive tumors
(Castiglione-Gertsch M, Fur. J. Cancer, 1996, 32A, 393-395 and Jonat W, Eur. J.
Cancer, 1996, 324, 404-412). As an explanation, steroid sulfatase pathway could be

another important route for estrogen formation in breast tumors.



wo 200868 1996, 32A, 404-412). As an expl anati
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steroi d sul fatase pathway coubd be . anot her ?ﬁ%gﬁ‘f‘]&f?f’ss”
route for estrogen formation in breast tunors. WO
20041101545 2 PCT/ EP2003/ 008811 EMATE (Ahnmed S, Curr.
Med. Chem, 2002, 9, 2, 263-273), estrone-3 sul famate,
is the historical standard steroid sulfatase inhibitor

but with the nmajor drawback of being estrogenic
becauEMh’ﬂ"Ei t(Shmed gntCem dded. nBhdm { 12002, Phel, s2AF-aid), esstrone-3-

i, bR P B TE0 R it o

gfagslma%gggiﬂgsﬁ%ﬁélép T}ga)t@e of: 1ts§h§(!}fahgmB ﬁHgﬁP?lt o?fmtlg 8ulfamate

FElSEFE is Ek:avaﬁdmhnglﬂeepronm osfteaz;mnd 13an:|ttﬁlahm,ewhmhp@la'aﬂes E1, not

b b eﬁ%&éﬁéﬁé el Wabusd bk sropigton. Mol Biol, 2002,

Q@.Niog in particular 6,6,7- C(lJI\/ATE a standard
non- estr genlc sul fatase inhibitor fromthe literature
(Purohit A, Cancer Res., 2000, 60, 3394-3396). O
H2NS-O OO 06,6,7 COUMATE 15 Accordingly, there is
a need for steroid sif¥atase inhi bItOI‘S with the view
of treating in_paft;

di seases. Su )
fed Herein sul fanate benzo
are potent steroid

enbodi nent.s d|
Anot her aimof th enb

deri vat j
i nhibitp

di s¢jpSetAferern is a pharmaggyli n
cont ai ning, as active i ngr edi ént A1 a sul farrat e
benzot hi ophene derivative O

Estradiol EMATE

‘ Other non steroid sulfamate compounds which release derivatives without
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).

o X
| HzN—Q-—O .- 0" o
I
6,6,7 COUMATE

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

Summary of the invention
An aim of the embodiments disclosed herein sulfamzite_ benzothiophene

derivatives which are potent steroid sulfatase inhibitors.



as nentioned above. Still a further aimof the

enbodi nents di scl osed herein is the use of a

sul famat e benzot hi ophene derivative in the nanufacture
of a nmedicanment for treating or preventing various
diseases and for nanaging reprgductive functions in

|
Tl 30,35 ) Bl R L i
cofrpositiba coh@jnisyg, afschﬁué angrédidnit, a Buﬁ@m@e%eh@@ﬂh%g@r@ derivative

% O(On (la) ~ ORI H2ZN-S-O
W‘Qn‘(%@qq"?lb) wher ein: - RL is hydrogen, a

(CI 2) cycl oal

@i %1%{{}1)% f’agg ene {é(?({ellgfr?n ‘él%c%qdoé?rélﬂ lSanglgt i of a

suﬁ%ﬁa&alkene are optlonally nono- or disubstituted

wth a (d-C4)alk -R2|shydroen-R”2|sa
be{x@th&bhgp% gpr%thg 11(1 égs 1748y @Weo%ﬁ q(medlcamep@,foir dreating or preventing
varbes @%ébes %n& %o mm@ﬁé &Bi‘dﬁueﬁv@ﬁ%ﬁ iR wo eﬂnnﬁ el 5 well as in

- nisO, 1, - when mis R?2 can orm
-femlgfemdenalavgi(b@fpdon(l@mpﬁamals which pis 3, 4or5 t he
dotted Iine |nd| cates that the sulfamate group is in

0Si t.i - of the _benzothiophene ri
P bISCPOSGd hereln 1s a compound of formula (Ig) or formula %Ib)

. R, R,
HoN—S—O P (CHa) Ry
o 3
(O (la)
R
X
HN-8-01 | S>—(CHpu—R,
3
R'z {O)n (Ib)

wherein:

- R; is hydrogen, a (C;-Cgalkyl, a (C,-Cg)alkene, a (C;-Cya)cycloalky! or a
(Cs-Cyp)cycloalkene wherein the cycloalkyl and the cycloalkene are optionally mono- or
disubstituted with a (C;-Cy)alkyl;

- R; is hydrogen,

. R%isa(C-Cealkyl or a (C3-Cra)eycloalkyl;

- R3 is hydrogen, a (C l-Cﬁ)alkoxy or a halogen;

- mis0,1,2;

- nis 0, 1, 2;

- . when mis 0, Ry and R; can also form together a group -(CHz),- in which p is
3,40r5; | _

- the dotted line indicates that the sulfamate group is in position 5- or 6- of the

benzothiophene ring.



3a Disclosed herein is provided.a conpound of fornula
(1): R Rg (CH2)m H2ZN3 Or\ R2 It S O (On (1)
wherein: 3b R is hydrogen; 382 is hydrogen, a
(G-Co6)alkyl, or a (C3-Ci2)cycloalkyl; R3is
hydrogen, a (G -C6)al koxy or a halogen; mis 0; s -

ni sO,1,2; the dottedlineindicatesthat the sul famate
gro or 6- aqf the zothlophene
ri ngﬁSdgsseg 81%2?3 gosgde%a Lpq éé‘ﬂaﬂ‘%? ‘ornula (1):
R, RB (CH)m HNSO,_ R OS1% (OM(l) 10

wherein: - R ‘and R2 formtogetheRia group -(CH2)P in

which pis 3, 4 or 5; R?Rlshy@rlg).gen a
(Gi - 06) al koxy or a hal oé)e &;@‘1, 2;
HzN'“"S O"_ P R2
0 3
(O)a (D

wherein:
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- msO; is - the dotted line indicates that the

sul famate group is in position 5- or, 6- of the
benzot hi ophene ring. In sonme enbodi nents, the

di scl osed sul famat e benzot hi ophene derivatives can be
represented by the follow @g general formula (1): R3

i OR3 (042)m HZN-s-o0-; oS (On (I) 20
\Aherelanlsﬁr,dIrogeIpydrogen a (G-Co)alkyl, a

(C2- Co6) al kene Ci 2)cycl oal kyl or a (C3-
C12)-cycl|Roeb hﬁﬁi\f@geﬂmdﬂe i@x)alkel, oy e (Calkyéychaikyl;

cycl_ oal nono- di.substi t ut ed
wWth a L(%%B% r%‘} ﬁ)XlkH%P oA BossE: (52 o) al Kyl or
a (E3-Cizjcg.cl oal kyI 25 - R3 is hydrogen, a
(G -Co)al kng or a haI ogen; msO0,1,2; nis0,1,2; 3c
when m i%s and R2 can al so formtogether a group
- (CHI ) P thévd¥ddaclinePindfeated tHatQhe §ulfam5t?§r@%t 1}54%{‘ l)!slﬁSn 3- or 6- of the
i ndicates that the sulfamate group ( )p
bgezathiophenegingor 6- of the benzot hi ophene ring. s Arrong
t he drisqiosed hsred isf ® compour(d of foirae)f ul fi lling at
| east one of the following condigions, are

particul arly preferred WO 2004/ 4 4
PCT/ EP2003/ 008811 - bs Msdroggh,#m (Cl-C6) al kyl or
ng- or

a (C3-C12)cycl oal kygl J%%, nal
di substituted with '? al

(C3-Cta)cycl oal kyl opti Qnal 1y R
(Oh 0

teferably RL is a

wherein:

- R; and R, form together a group -(CHz),- in which pis 3,4 or 5;

- Rj is hydrogen, a (C;-Cg)alkoxy or a halogen; h

- nis0,1,2;

- m is 0;

- the dotted line indicates that the sulfamate group is in position 5- or 6- of the
benzothiophene ring.

In some embodiments, the disclosed sulfamate benzothiophene derivatives

can be represented by the following general formula (1):
Ry
(CH),

o0
HN-§- OJ\&RQ
o %
©h @
wherein: . '
- R} is hydrogen, a (Cy-Cs)alkyl, a (Cy-Ce)alkene, a (C3-Cyz)cycloalkyl or a (Cs-
Ciz)cycloalkene, wherein the cycloalkyl and cycloalkene are optionally mono- or
disubstituted with a (C;-Cy)alkyl;
- R; is hydrogen, a {C;-Cg)alkyl or a (C3-C3)cycloalkyl;
- R; is hydrogen, a (Cy-Cg)alkoxy or a halogen;
- mis@, 1, 2;
- nis0, 1, 2;



nono- or disubstituted with a (C-C4)al kyl; -msQOor1,
5 - R2is hydrogen; R3 is hydrogen; nisQOor2; - the
sul famate group is in position 6- of the
benzot hi ophene group. In the description and appended
clainms, a (Cl-C4) or (Cl-C6)akkyl is 10 understood as
meani ng a |inear or branched saturated hydrocarbon
chai i havvhfg m 13 8 RuangrR. ¢aagbeeciormdpgethar a grodp &Gy in which p is
& ap 5. Such an al kyl radical is for exanple a nethyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
pentyl , itkogetted/lincndivatey Ithat dk mﬂfammemgﬁuajmgmﬂ?) lissin position
ndeks aning .a group -OR in ich Ris a (C -
ég?ﬁFkéﬁqﬂg‘ggizgﬁﬁ%%%ng%\se. 15 A (C3-Cl2)cycloal Iyl is
undershangithasconpanhdigoffofatia/ (B absoTagHlifY atlbgy 6hé 6f the following
h§§&8§arbon having 3 556}2 carbon atons. A
(COBATEGBS, AIERGRFIRITY PEEedl is for exanple a
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooutyl, cyclodecyl or adamantyl
radi cal. A hal ogen is understood as neaning a
chlorine, bromne, fluorine or iodine 20 atom A
(C2-Co6) al kene is' understood as neaning a |inear or
branched unsaturated hydrocarbon chain having 2 to 6
carbon atons. A (C2-C6)al kene radical is for exanple
an ethylene or a propene, butene, pentene or hexene
radi cal. A (C3-Cl12)cycl oal kene i s understood as -
meani ng an unsaturated nono- or 25 bicyclic
hydr ocarbon having 3 to 12 carbon atons. A
(C3-Cl1l2)cycl oal kene radical is for exanple a
cycl opropene, cycl obutene, cycl opentene, cycl ohexene,
cycl ooctene, cycl odecene or adamantene radical. In
view of their capability to inhibit steroid sulfatase,
and thus to dry out other sources of endogenous
estrogens as conpared with aromatase inhibitors, the
di scl osed conpounds can be used alone or in
conbi nation with one or several other sexual endocrine
t herapeutic agents such as antiestrogens, SERMs
(Sel ective Estrogen Receptor Mdul ators),
anti aromat ases, anti androgens, |yase
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WO 2004/ 101545 5 PCT/ EP2003/ 008811 i nhi bitors,

progestins or LH RH agonists or antagonists, in the
PAEAOERt or  prevention of esjrogen- dependentPCT/EP2003/008811
di sorders or diseases. The discl osed conpounds can

al so be used for the control or managenent of

estrogen-regul ated reproductive functions such as nmale

or female fertility, pregnancy, abortion or 5

delivery in humans as well as in wild or donestic

anRyeis hypdop@s, a AUpaR yiNor GONMI-OahdyRibank -
;gvera,l ngrﬁ%r 't hgra e?J?aim((:Y agent g@suzﬂ ygs Ll—jilrl'l?lﬁnﬁmﬂ& mono- or

Pihstifuded, withg 13kd, pederably Byeis t2alGavEio)cycloalkyl optionally
: ; o Ci ,
%@%ﬁ-%@%}(ﬁ@ga%@%i@%@y@ﬂi Ingr gg(ne:i It in\s;eotr argets of

eghioQenisti nul ated proliferation and/or
differentiation, the disclosed conpounds can be used
iRy dYEragsinent or prevention of benign breast

di jpowonen, gyneccinmastia in nmen and in benign
orl%ﬁigﬁ?grrggﬁ[tl’ breast tunors with or without netastasis
botis Gor 27en and wonen or in male or fenmal e donestic

anj mal.s. The di scl osed_conpounds can al so be used in

e SYLERAE BTOUgS B BAFEHRD Grolihe bensaiophensakownant

di seases apf . r or,. Lt ovary. | cas .

t he d?gc osggg%g%gun S %Dgr?n & Lf\s(%@galaoﬁg?gﬁ‘?i 0 (%I‘Cﬁ)a}kyl 18

andbistiotli asmeunity Dlifearorteuthel safup@bd BRIaHEH @ﬁ&ihgisﬁ%ing 1 to
e

t herapeut]j cbiagents such as. those nentioned above.

{£rid- BRRSAtyelh d to Orathomy atpms Suchamsallylradichiia fon gxfaatple a methyl,

O B 1 L RSBt e s
conpoun @S:-Cepikasg isiandersivot e nidxaid'® Bloup R &Y WHHPR is a (Cr-

g r ogen- dependent " di seases such as andr ogeni c,
62?3%3@5 Fﬁﬁ?‘gﬁﬁﬁ’ﬁtern | oss) (Hoffman R et al., J.
(51 11 fCRe e Batiof g8 sharpshi a5 dGirk ot @ fno- or bicyeic

fiogarbon birvdegSeso dif2 tchebopr aphat e&oqcstm@)cgra&bikgrl (rFeest is for
MJ @ev. Endocr. Relat. Cancer, 1993, 45, 51-62), :
SFURRIE S cxclonrel; suclotIryl,cyHoBsRtY cyalabrsyhl cyslabeptybseyclooctyl,

efAbdéc afima{ﬁgyltrggeapeuti c agents, such as

anti andr ogens, antiestrogens, SERMs, antiaronmatase,

pr ogest halogen yaumlersthodias mnesninrg 4 dhRrinagbwinghs, Miorine or iodine.

apt agoni sts. Inhibitors of steroid sulfatase are al so <
Sf&ntially involved in the treatment of cognitive

Lo EPEICACHcae i e A%yl 8 FLAEIE g s
BydioparRes , claD0Gavidg52 1286-2960n ahbd Au(CACHaRend radical is for
example an ethylene or a propene, butene, pentene or hexené radical.

A (C3~C12)cycloa]kéne is understood as meaning an unsaturated mono- or
bicyclic hydrocarbon having 3 to 12 carbon atoms. A (C3;C12)cycloa1kene radical is
for example a cyclopropene, cyclobutene, cyclopentene, cyclobexene, cyclooctene,
cyclodecene or adamantene radical.

In view of their capability to inhibit steroid sulfafase, and thus to dry out other
sources of endogenous estrogens as compared with aromatase inhibitors, the
disclosed compounds 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



30 neurosteroid affects a nunber of neurotransmtter

WO 204P6ds, i ncl udi ng t hose i nvon_J‘ vi ng acetyl cholPICmeEP2603/008811
glutanmate, and GABA, resulting in increased neuronal
excitability (Wl f OT, Brain Res. Rev, 1999, 30,
264-288). WD 20114/10154 6 PCUB: P2003/041NN1 1 In
addi tion, estrogens are involved in the regul ati on of
t he bal ance between Thl and Th2 predom nant i mrune

ihhibaibisp NFropdniByr TIRRE] O4RnRes WiehHlaghMlstsNGn the treatment or
t reatt %orgr&eg@g on. of . gender - depé&n ent
PLOERHS Hognseeperdent disardess orylispgses. bk disslased compounds

&6 aR0BBIRed £ S LA L d.the like (,Daynes

RA. 3. Exp. Med. 188g?‘%§5€qgf¥’ie§5@e§5%§@*§% Eﬁ%d |
reptbltadtee fiinetibl e avahalh oM Fetn@led forfif; LYt ;
?ggel s, of contact allergy andeﬂ(i:lgll I gegrg%@f ﬁg%%aglc&’ abortion or
5 dghyeryi iy bumans ayevalk ag Sni wildrer Admestimmanimhal gypeciet 99Mbne or in

- 314 32 St udi: usi ng 2- MMCEMATE have shown_t hat
Biubinedif 3 on e ER Uiel TheaniE et Aok as TALRH aponists or
apsiponidisp| -astompeatirive JeavkRepitisdl tibYesBh €Chat . .
| W THY-- ?gaMXROGH L, Canic):er SResIga e(:sh§§,20816t,1prg§e,:snns or,

P A decrease in tunmor vol ume was

sur prisingl . wi.th the djscl osed conpounds, .
ok 1 h e Rk RAREChE b Dol ol o B S T sin and/ox
differettiaipn tthedidclssddomethonndp cambls usdih thd ©aEnts &

decrease_jn.cellular division because of the large
PYGYERHOR- pF Brnig brast disepseninwwmshe syresbmestia in enand in benign

;53 el ithin the .cancerous cell, .
of BRI Bred ord SO0 withioll et ViSRRG HEn, ¢ owgn o im
mait er fomgle demedtie, aniealti The discloesb&Inisiundd B8 LR BE WbsPM
. Tﬁg di scl osed conpounds cqul d therefore be useful In. :
10 ‘iaz‘BF Rttt I_JISV‘?I%W- Ashemagn 76 TeRlismatiediscasan of the uterus or the
oG OTHEAE cse, tHe dis“cl@@@b@ﬁ?o@i@or n l%cm%ec? QRSQ'{)E@M S -

di sclosed herein is a netho reating
corbbinatiore mithosredomseera ahar setiislogntRichine itRerBffukicCatledts such as
ﬂlestro en- dependent 20 di seases or disorders, i.e.

0% PPERRRGdfP9¥ed or estrogen-stimul ated-di seases of

di sopgdahs Bl oidBl 0 1Q
3941-3953). The nBt hogﬁe%tgsﬁ%?@g%fgggg@%s g’ﬁufaﬁeg iplg HEA, a
pregypios ef aqtiva gadrogensytdstasteronanndabblydritestesitroae), the disclosed compounds

C#LB%L“SFCS_“{% BeltheR Ao P AP roB s etbiGte |

R oh 8 an0fogt XSl PRl ol YriBfmaf eflpf 7. Tovest

Denmntples20010247gt342- 138onsaare (Billich Auapdnsiogns WO 9952890),
ers o ranul es, emul sions, hard or

be%l'ogslf 8% %@gﬁg@?&g&a&s of (e prostate or the testis (Reed MIJ, Rev. Endocr.

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

- 25 sexval endocrine iherapeutic agenis, such as antiandrogens, antiestrogens, SERMs,
antiaromatase, progestins, Iyase 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

30  neurosteroid affects 2 number of neurotransmitter systems, including those involving

acetylcholine, ‘glutamate, and GABA, resulting in increased ncurénal cxcitabiiity

(Wolf OT, Brain Res. Rev, 1999, 30, 264-288).
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use may be prepared according @0 any method known in

the art for the manufacture of pharnmaceutica

conpositions and such conpositions may contain one or

nore agents selected fromthe group 30 consisting of

sweet eni ng agents, flavoring agents, coloring agents
provi

and pr.esefvin agents in order. to de
phar na eatf{di'té‘gg Ieﬁtrggeé‘é AR¢ edvesainaihsranlaiep af the baance between

TRD| @i THY Préddiibh@ ARtbNE A i ent ' i Xt Ures . .
vﬁh non-?gi;i ¢ phar @B??%%&WOﬁ%}l%%%@ﬁe Usétul in the
SRITEFROY3POYSBIN ofagueier-dbpendert apiodnimunthiisbasas €uch as lupus,

Bl TS MR i e ol Tiinamka, Joem Med, 1990,

Chi1g DmD06). ISRIIaul il tMbARRAIRI Rl AP BfonodifleSh Hibdes of

phosphat e or sodi um phosphate; gran I'ng
dfloglagt alderay iand caffegtrsindiicrd enttanitd i ralen (Shittesh) AJOEmmunology,

|G i, binding agents, for 5 exanple starch,

3@?2{% 33?'3%g?ici a, and |ubricating agents, for~
exanplRudiBRIERE 2NMCERBAPE Shave L @BWnC aRF sLrik inhibi
The tablets ma)g be_uncoat ed g‘f theynn%héggc%r%ga%%%?%ﬁ inhibitors
3PN poteah nicgtadiol-inddpénadpndi growibeinhihivony arffect (MacCARTHY: -

i [ . gastrojn inal tract and thereby,
ORIOH" Ly R BRStnBln 2000 80 sATHSDE A otecrpase in tomor
exlampivess sarprisingly oledepyed vitiethi Aischid6d c@Bip@inas 8k low

eryl_distearate may be 10

nost ear.at or gLyc
VR St oy Vi o e, b clossgt compounds

Bl R TR —

adl aéve chemicabeititids andethe asierotmilER hatoP Svifh tl'fér &ncerous cell,
use may al sq be presented as hard gel atin capsul es o

WHBHYED Pretisvei viackudipge dreast, ( shdomettiame) uterix eprosfatd) testis or
Bifbtds DTS geiGthictl ok SR di xaple, qGal ci u -
car bonat s , cal cium gﬁ%‘%ﬁﬁ%"g , &)gr}p%ﬁg% icg?ldiﬁerg@r&? pseful
gethettieatman of bes-cutegedionddpbRdent ban®r] ngredi ent (s) is

(are) mxed with water or an oil nedium for exanple

peanut oil, liquid paraffin, or olive oil. Aqueous
sus pefstaahaghpittiaamthdrain of theentrdiehte liddsedl Rerein is a method for

L xture Wth excipients sujtabte for the
“%gﬁl&%( Q%et %?03 e gpeniioned diseasss g8 flisosders, g pmtienlen entengen-dependent
dideises 20r SHERAGH] 1. aGHBkLen-; x(?,ngg odj.um . '
car boxynet hyl cel | ul ose, "rretu{wd)%%ggl ul otg 0 stimulated diseases or
heudess(GEMAPD | e Bidrge Med. Seems @i0am16] GOAREE53). The method
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oxi dd’he pharmacentical 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 ope or more agents selected from the group
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consisting of sweetening agents, flavoring agents, coloring agenis and preserving

agents in order fo provide pharmaceutically elegant and palatable preparations.

Tablets contain the active ingredient(s) in admixture with non-toxic phannaccutically
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haspiagide, for example lecithin, or condensation products of an alkylene oxide
with fatty acids, for example polyoxyethylene stearate, or condensation products of

ethylene oxide with long chain aliphatic alcohols, 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 fatty 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 -
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3on\éﬁréi ngf t he 6- met hoxy-benzot hi ophene
eriv om fatty acids and heXitol anhydrides, for example sorbitan monooleate,

and condensation products. of the said partial esters with ethylene oxide, for example
polyoxyethylene sorbitan monooleate. The emulsions may also contain swe:f:tf:ningr
and flavouring agents.
The disclosed phaxmaceutical'compositions 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, Ringerfs solution and isotonic sodium chloride solution can be mentioned. In

~addition, sterile, fixed oils are conventionally employed as a solvent or suspending
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in which R; is hydrogen, a (C;-Cg) alkoxy or a halogen or the corresponding
5-methoxy-benzothiophene to the corresponding monobromo derivative with
N-bromosuccinimide and p- toluenesulfonic acid in 1,2-dichloromethane using
standard conditions; ' )
2) transforming said monobromo derivative into an orgai;omagnesium bromide
and then cdndensing it with a ketone or ar aldehyde selected from the group
consisting of cyclopentanone, cycloheptanone, cyclooctanone, cyclodecanene,
4-methylcyclohexanone, 2-methylcyclohexanone, | 2,2—dimethyi-
cyclopentanone, 2-adamantanone, propanal, hexanal, cyclohexane-
- carboxaldehyde, cycloheptanecarboxaldehyde to afford, after treatment with
frieﬂxylsilane under argon in dichloromethane, the corresponding substituted

“methoxybenzothiophene using standard conditions;



H2N-11-O--- 1 \ R (i) S\ O(0). wherein: - R 1is
hydrogen; - R2 is hydrogen, a (Cl-C6)al kyl or a
(C3-Cl 2)cycloal kyl; - R3 i%ahydrogen, a (C, -C6)al koxy
or a halogen; msO; nis 0, 1, 2; the dotted line
indicates that the sulfamate group is in position 5-

or 6- 0f3)optonakle Akglaing EERLretpitingdhubstitited benzothlophene
aspect, there is provided a_conpound of formnula

RL O Rngng;ml}Wnti%gndm%)s nT r(dl)odgnega(l@rrbmm?abutane in the
Wher ei Npresefde Qﬁd lﬁgﬂti’mﬁﬁﬁﬁogﬁ; h@ffoxﬁ %QUQOH&QE@LE%' Qubstituted

which pis 3, s hyarogen,
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the dot ty t he, sul te

in posi t nJJ IJg%(‘:‘:tc'i[lrlgn %e%a‘%s‘?itaﬁw%gghoz FSPETEs (g’ﬁ h“ step 2) or
anot her imstpe3) with trﬂ:rcamlmmreamddﬁcbxﬁemhﬁarmemomal

composi t.ion ¢ ri s nd as defi ed ahove,
and a p§ %gg}nga* mé‘x’:‘&‘@%ﬁingyc é‘fPF}P@Pﬂ ipto,Hist Fasresponding

aspect , shlf@hge bﬁ trBAtACRiIth ﬁ)diﬁ}ﬂ'ﬂ@lslﬂ@e 3Rt EhidBaloRR N Ghic acid or
for use as a ar maceuti cal
by reaction Wlth sulfamoy! chloride in dimethylacetamide; and

6) optionally oxidating the resulting compound by hydrogen peroxide in

trifluoroacetic acid using conventional conditions.

In another aspect, there is provided a compound of formula (I):

HZN——-|S|-—-O———- @ N—g, 1)
| S
Q

wherein:

- R, is hydrogen;

~ Rz 15 hydrogen, a (C(-Ce)alkyl or a (C3-Cz)cycloalkyl;

- Rs is hydrogen, a (C1~C6)alkoxy or a halogen;

-mis0;

-nis 0, 1, 2;

- the dotted line indicates that the sulfamnate group is in position 5- or 6- of the
| ben_zothiopheneﬁng. '



I n another aspect, there is provided the use of a
conpound as defined above in the manufacture of a
medi canment for the treatnmengbor prevention of
estrogen-dependent di sorders, wherein said conmpound
Is optionally conbined with one or several sexua
endokr dndeher hREQERK IsGred88t $ cSRbSGIdES thinil ke group
consi sting of antiestrogens, SERMs, antiaronatases,
anti androgens, |yase inhibitors, progestins and LH RH
agoni sts or antagonists. 9c In anofher aspect, there
is provided the use of a conpound as|defined above in
t he manufacture of a nedi canent for h%hcontrol or
managenent of repro@uctivéRiunctioné erein said
conmpound i s optionallly conbi i LA one or severa

ot her therapeyfj,c_abtlents se
consi sting of EH RHijagoni st ant agon
estroprogestative cgntracepti ves, pﬁ&gestins,

anti progestins and prostagl andi ns. fhﬁgﬁother aspect,
there is provided the use of a compound’/as defined
above in the manufacture of a nedi canent for the
treatnment or prevention of benign or malignant

di segzasn:of the breast, the uterus or the ovary,
wherein said conpound is optionally conmbined with one

or s&apdR: fumtagethssggapiheGivdr ApEhich @ i dehersd;
sel e t I sfiddag- of antiestrogens,
SERN%%qﬂ%%%%%%ﬁ%ﬁ%gggaﬂ%ﬁt|an%&%%ghs, | yase
i nhi bitomgs 0pk3gestins and LH RH agoni sts or
antagopi§&%(yln anot her aspect, there is provided the
use of a conpound as defined above in the manufacture
of a reditieadmted lihoindidaestthaahdamifanate groey &srih ipositiof 5- or 6- of the
androgenbgggﬁﬁd nt di seases, benign or malignant
di seases W58t e or the testis, wherein. said
conmpound is optionally conmbined with one or severa
sexual endocrine therapeutic agents selected fromthe
gro ﬂ% %ﬁser asnenly there iy prodadert »phammacentisglesmpesitionycegwprising a
el pTMaY ' . nists. In
confiR R pP UEn ALY Bt a AR Sl ALAION St
conmpound as defined above in the manufacture of a

medi.canept for the treatnent or prevention of
cognriiapgther aspect, there is provi ed a compound as defined above for use as a

pharmaceutical.

In another aspect, there is provided the use of a compound as defined above in
~the manufacture of a
medicament for the treatment or prevention of eétrogen—dependeht 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.



dysfunction. In another aspect, there is provided the
use of a conmpound as defined above in the manufacture
of a nedicament for the tredfment or prevention of

i mmune functions. The sul famate benzothiophene

der : Yﬁgﬁ(%fﬁﬁ A ecft Ql[lgpél ??1(017 defi 3k ll?s%f? & %rp%g 1? g r dl Hd%bove in

schene
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In another aspect, there is provided the use of a compound as defined above in

the manufacture of a
medicament for the treatment or prevention of benign or malignant diseases of the

breast, the uterus or the ovary, wherein said compound is optionally combined with
one or several sexual endocrine therapeutic agenté selected from the group consisting
of antiestrogens, SERMs, antiaromatases, antiandrogens, lyase inhibitors, progestins
and LH-RH agonists or antagonists.

In another aspect, there is providéd the use of a compound as defined above in

the manufacture of a
medicament for the treatment or prevention of androgen-dependent diseases, be{lign

or malignant diseases of the prostate or the testis, wherein said compoﬁxid is
op‘tionally combined with one or several sexual endocrine therapeutic agents selected
from the group con#isﬁng of antiandrogens, progestins, lyase inhibitors and LH-RH
agonists or antagonists. |

In another aspect, there is provided the use of a compound as defined above in

the manufacture of a medicament for the treatment or prevention of cognitive

dysfunction.
In another aspect, there is provided the use of a compound as defined above in

the manufacture of a medicament for the treatment or prevention of immune functions.

The sulfamate benzothiophene derivatives of formula (I) can be prepared according to
the following general scheme 1. The sulfamate benzothiopﬁene derivatives of formula (Ia)

and (Ib) can be prepared according to the following general scheme (17).
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(Nussbauner. P, J Med Chem 2002, 45, 4310-20), or by
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prepared using the conditions described by McOmie, TEW (Tetrahedron, 1968, 24,

2289-92). These compounds were transformed into the corresponding sulfamates (7)

~and (11) by treatment with sodium 'hy'dride', 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,
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 sulfalﬁate group is in position 5- of

the benzothiophene ring can be prepared in the same way but starting from 4-
methoxythiophenol.
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nmet hoxybenzot hi ophene (3) as a dark brown oil. The
crude product was used wi thout purification. Myjor
isomer (3) 'H-NWR (CDC13): 3.85 (s, 3H), 6.98 (dd,
1H), 7.23 (s, 2H), 7.35 (d, 1H), 7.68 (d, 1 H. 25
EXAMPLE 2: 2-Br onp- 6- net hoxybejpzot hi ophene (4)
N- br onosucci ni m de (14.70 g, 82.59 mmol) and
p- t offbe Aelkaying gxemples arq mtepded to ilvstra® andmioy tonkimet the scope of the
g.gggﬁi 40 a solution of benzothi ophene (3) (15.10 g,
7 mol) in 1,2-dichloroethane (300 m). The
PRERARATIONGFNTHE3eBROMIB 6 NMETHOXYBENZOTHOPRAENE (4)

j h, t he succi.nim de_was renoved by
BRASRIACL ¢ un he e ha: ot 30 vt h
sat UBadrR6aceattichidd ey QBahP (X000 1 Qﬁdﬂ?%@\éﬁﬁed dropwise to a
Na2SH4, filtered, and concentrated under vacuumto

giigtareof manehexybspzespthiol €1} €5anl. i0sk meh) and KaCeb(16.A8 g, 0.12 mol)

ﬁf 5&&91%?(1:%%?% Eterooﬁpﬂe%r%eﬁaé%s(}{gg gre{ glglﬁnhv_;l;m %ggtlfzféd }gf 16 h and

thap filtergd (The sodid vRREPARAT | OIth GEctvit/CBIIRGIE| dadiliined filtrates were

?%OEWE ity f@%&eﬁ&dg‘? RiassHaee Wi wgter apdhoxtypoted with E6O.

The brgamiy ﬁhasaﬁkeis vadshahwiith (05 D KOH, Wajer\ail l&&ﬁiﬂﬁ@ned over NaySOy,
ﬁhﬁ‘]lo qnﬁi 5 sol.uti.on of brom de %(2 00 g,
o 910 o IS VoTHET o 5 2 A OF eorameed (e dark yellow

Bil. a sol ution of cycl ohexanone (1.00 m, 9.87 mml) in

_ FtZOSS m) was added and the mixture was refl uxed

C¥¢lshad sl BT 3i 13t @, RER.A3 4361, (nT 1 )s 3170t (5.03H), 4.67 (t, 1
th ethyl tate, dried Na2SO4,
ﬁ?ﬂﬁ'ée(?izgﬁg}ﬁgﬁé\gncen?r a?edaﬁﬁd:r evaClrJlusn ?\éeéi ve 8.00
gf ?SA(éjmlmioln.of'(Z) g1aroatd, gd5i rmaot) di CERELAPID i) Wwes added dropwise to a
af.forded 2- (.1- .
RYUP S E S SO T2 Gl 5N CHEGBHARRD ) 8t g demperature
W Qﬁtg(%g Hon@gsphée. YA fter K 31@, %@e@hon lrn}'%@ﬂi@wgg st(n%d until both
P]%asesgl ﬁ,ecarq;e g%a{ d}_’ll)'kMHﬁlz(;bly(ﬂd wag H)epam@ and thl_?: aqueous layer was
I
gxtfale.ter(!ywtﬁ’%tﬁzn oh?exer ydé%%g%@fgagwc@ﬁggsg&ngtegg%g%?fg& n%(b‘;, filtered,
wafs Cad@@@a@ﬂopnd@evaquumt hy | Sive 268 (9. cﬁ‘zam JOlnﬁﬁturel of 4 and 6-

P O L 3 LU 5 Sy S gt witow

pdrifératidnh at roomtenperature the m xture was poured

int turate
' N0 RAL YL EY3) TH-NMR (CDCL): 3.85 (s, 3H), 6.98 (dd, 1H), 7.23 (s, 2H), 7.35

(d, 1H), 7.68 (d, 1 H).
EXAMPLE 2: 2-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 solution was extracted
with saturated sodium bicarbonate solution, dried over Na,SO,, filtered, and concentrated
under vacuum to give 22.00 g as an oil. Crystallisation from pentaﬂe afforded a white
sohid (16.50 g, 74 %), mp 62°C.
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aqueous NaHCO3 and ice, extracted with ethyl acetate,
dried over Na2SO4, filtered, and concentrated under
vacuumto give 0.30 g as an oil (100% .
Crystallisation from dii sopropyl et her afforded a
white crystal (O 20 g, 70% 203 ' H NVR ( DMSCd6) :
1.00-2 é }—& (m 1H), 3.75 (s, 3H), 6.93
(Hd\IRMn@CD 131 8-85( 3H)|r|}59(?1d,41ﬁ)(a50|(ng,2H7 B& (el 1HYH) .
‘Ikiilfl@’ Fﬂﬁ‘iﬁ'@é e
7 cycl opent anone b%cé?::il 0 ?Zéril%ne %glﬂffﬁﬁqu
MMﬂﬁ&aoné Cycld;wybdenethoxﬁ)enzdthnﬁiﬂmb cycl ohexanone

30°- TB UL 05 QI RENRAE gl arein To O O b i 4308 dropwise a

sylatioh eR Bresids mwalume@m e} ﬁhE@@eme 9@15 bakahiiehyd§as refluxed
%5_ are follfo G Traynham e

xarwg_(i;@? mls 9{8ﬂénmg])|1@ﬁt2%(5 ml) was added and

iyel t
o *ﬁm LTSI T
QX‘MI-‘I@ woh ethy! 8edtqte. Adrical c(wr N.BI:&Q:;, Fil@fed( and &hﬂcgntﬁat@cﬂunder vacuum

1 d 1
Kot g0 5 & o h%%f')w LR o BN R e jfforded 2:01-
bRy RMBOAB b :mdthébe enb&bl)a,wlﬁt widet (d sbﬂ) g 65 %).
3

3%% @}&deﬁ)ﬁ;ﬁ Z(E(?g(i@pi@}@ 380 (s, §H) 53'??@ IH) 6.93 (dd, 1H), 7.10

eyg noxtdy 16186 hpxyhenzot hi ophene ' H- NVR ( DMSQd6) :
?SH?215(H§ th?OmlH) 3.77 (s, 3H), 6.92
(dd, Tgm.})- (1 lyy%qucyclohexyl -6- methoxybenzothlophene (0.30 g, 1.14 mmol) under

argon in dichloromethane (10 ml) was added dropwise triethylsilane (0.22 ml, 1.37

mmol). Then, the solution was stirred at 0°C, and trifluoroacetic acid (5.00 ml, 67.31
mmol) was added. After 2 h at room temperature the mixture was poured into saturated
aqueous NaHCO; and ice, exiracted with ethyl acetate, dried over NaySQ,, filtered, and
concentrated under vacuum to give 0.30 g as an oil (100%). Crystallisation from
diisopropyl ether afforded a white crystal (0.20 g, 70%).

TH-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
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(s, 1H), 7.41 (d, 1H), 7.58 (d, 1H). 15 EXAMPLE 7:
2-cycl odecyl - 6- net hoxybenzot hi ophene 1H NVR ( DVMSCQd6) :
1.20-2.15 (m 18H), 3.12 (m 11-1), 3.75 (s, 3H), 6.92
(dd, 1H), 7.01 (s, 1H), 40(d 1H), 7.55 (d, 1H).
EXAMPLE 8:

2-(4-nmet hyI cycl ohexyl) - 6- net hoxybenzot hi ophene 1H NWVR
(DVBEd6) bepnppe 2. 15 (m 12H), 2.72 (m 0. 5H,

di astere 20 0.5H, di astereoisoner),
3 76 (s, ngaé?ﬁ@;éﬁ%c?ﬁ;(o%gm%% 7.02 (s, 1H), 7.41 (d,
-7. 58yc|(1dheptenale&arb®ﬁ4¢ﬂéﬂy) A fe ﬁ(‘prepgred fol:]owm% J. G l_'ll_“rﬁls\r/lélam et al,
met hoxybenzot hi ophene
B%éﬁgﬁe )9 f%@—’ ggg'é%i'm 12H), 2.70 (m 0.511,
ﬁieaﬁ@ll @mp@»ﬁhd wefededgdot Shlaindii-ast er eoi soner) ,
3.75 6. 92 (ddep'léblv 02 (s, 1H), 7.40 (d,

Ig?:-, 2 -cyolgpentyl-6 gybengothiophene’
ffgérﬁhwdg M@Uag Gyl ?EG?W%%GZ 7%@8@(‘5)%% hBI%?Ztg@zg(dzdo 1H), 7.13
(m1HgHj. Qd,gﬁ)(?rM (d—l)lH)S 78 (s, 3H), 7.02 (dd, 1H)
??%@“‘P}Ené” 2repelohepn 8@%%5?%2&&1@?%%”% 1
{(DRBABSIDMS Ode): 2.400. mr(m,lrm)), 35N, (1BY), 580 @sH)sH)% 30 (dd, 1H), 7.00
Gl ol s, 0 0 7 (640,

1 "H NWR
EXOPLLE 6 @5&%xp§ns%mh%ﬁmiﬁ othi e e o

DVBQd6) : 0.9 ,
&{ ZDMSpds)e 89-2. ggj(maH)H), (5710(191,(1@1) 37 (s, 3H236.021(dd, 1H), 7.01

LE 13:
%e%ﬂ'?ggéﬁgm’oxﬁgﬁzo hi ophene 1H NVR (DMBOW6): 0. 85
EXAMBLE I: 1Q2-cyclddedylRo-Bicthoxyb&izothiopRée, 3. 79 (s,

ﬁ%ﬁf&&ﬁs)ﬁgﬁg an, 158, 32 (n, T, 77805, 58, $.95%aq, 110, 7.01
&D%Iéiqugl)n@(%llglgt?% (c,ﬁ(]m;t hogbenzot hi opher:ti l;glg/R s
%%AMG’I@ 8 dé; (4mthylryd@he1()§)-6mthowybgzz iophepe 7. 59

QENM&!) @Szﬁb\% 62 15 (m, 12H), 2.72 diast 2.
c cl ohept yl net hyl - m(—:t hoxy %enzot [ opﬁ fastereoisomer), 2.99 (m,
, diastereoisomer), 3.76 (s 3H), 6. 92 (dd, 1H), 7.02 (s lH) 7.41 (d, 1H), 7.58 (d,

1H).

EXAMPLE 9: 2-(2-methylcyclohexyl)-6-methoxybenzothiophene

TH-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 (¢, 1H), 7.55 (4,
1H).

EXAMPLE 10: 2-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene

'H-NMR (DMSOde): 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: 2-(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 (4, 1H).

EXAMPLE 12: 2-propyl-6-methoxybenzothiophene
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10 ' H-NVR (DMBQd6): 1.00-1.90 (m 13H), 2.71 (d, 2H),
3.80 (s, 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) EXAMPLE 16:

2- Cycl ohexyl - benzot hi ophene-6-p4 A sol uti on of

- ¢cycl ohexyl - G- met hoxybenzot hi ophene 54 00 g,
SRR AEOR: T2 G H, LR 6o aB Al ST i s M 66 (dd, LED,
tymgrlq;)upqy,t(@ ﬁif‘?'s@t(ﬂom f boron tribromde (24 nl,

). g

at roomtenperature the mxture was
mmtﬁ mﬂimxxhﬁm@hexybeaqmmmhl—m extracted

S BRSO BANE ALl L8 G 00 i 2 e 3B, 692 (e,

&H),d1.01, (sQVH@,.7.45I-EdL\IWH),(’KIX3Qd3)1H)1 10-2.10 (m 10H), 2.80

%%Aﬁ%gﬁt-éf chiphe et omptiosghpizohioRhoAhe o
u@m@a gr gﬂs%iﬁggnlz 1O}t1)m207gh(gngﬂ) 3.80 (5, 3H), 6.92 (dd, 11, 7.00

%&7@% YL {hdk)benzot hi ophene -

% A T T
H-NMRADMFOdH: ﬂr@()lrilo&@/bgnmt&hhgg?ﬂggﬂglg% h:-sI %0 ﬁeﬁg) 6_93 (dd, 1H), 7.00
é‘ Eé)’n}e&r%i? iéi’l’gﬁfﬁjlliﬂﬁ gt hoxzbenzot hi oBhene -
EmmeNquudmsumﬁle BENAOTHIOPEEREIS(650
2- adarrant - 6- met hoxybenzot hi ophene -
EXAMBHE slapssrbommHpnpmes ol 6

2-h .
2 Ceéysgﬂggﬁ%?boﬁ&ﬁﬁlg%ﬂe@%gnz zpftiophene (4.00 g, 16.0 mmol) in 40 ml
of @W@Wﬁﬁmtdﬁlﬂbﬂ @t neinh donyixeraipo tol mpbﬂatlen of bheon tribromide (24

ek PR, RIRHE U] GriBERTS Y Bp¥RE Gt BFolyded i satraed

-aqueous NaHCO;, extracted with dichloromethane, dried over Na,SOy, filtered, and

concentrated in vacuum to give the alcohol (3.60 g as an oil, 97%).
'H-NMR (CDCL): 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 2-cyclohexyl-6-methoxybenzothiophene
by: |

- 2-cyclopentyl-6-methoxybenzothiophene

- 2-cycloheptyl-6-methoxybenzothiophene

- 2-cyclooctyl-6-methoxybenzothiophene

- 2-cyclodecyl-6-methoxybenzothiophene

- 2-(4-methylcyclohexyl)-6-methoxybenzothiophene

- 2-(2-methylcyclohexyl)-6-methoxybenzothiophene

- 2-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene

- 2-(2-adamantyl)-6-methoxybenzothiophene

- 2-propyl-6-methoxybenzothiophene
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"H- NVR (DVBQd6): 1.45-2.20 (m 8H), 3.25 (m 1H), 6.78
(dd, 1H), 6.96 (s, 1H), 7.15 (d, 1H), 7.47 (d, 1H
9,45 (s, IH OH. EXAWMPLE 18:

2-cycl ohept yl - benzot hi ophene-6-0l 10 np 140C ' H NWR
(DMSQd6) : 1.35-2.15 (m 12H), 00 (m 1H), 6.79 (dd,
1H), 6.94 (s, 1H), 7.17 (d, 1H), 7.48 (d, 1H), 9,45
(s, 1H, bh)exy@(mvﬂm@yu@uotlnophene

5-cycl 0ogt Y] 100C H NVR
(D(I\:/é%dg;) & %"@ggﬂﬂ%ﬁéfﬁq@ Zﬁﬁxyb “EPR EH) | ! S6 78 (dd,
1H), - 6. 95c@slphaﬁtarhnem}a5~métﬂmx3méhzotﬁmﬁeﬁej 1H), 9,42

eéﬁ%@%}@ﬂ@ﬁg ‘Fﬁ%ﬁﬁéﬁ@’e@ otaingds 108C ' H NVR

£ RMEPE ) 173* §-Q¥@loﬂ»£ht§7ﬂbeﬂz%|fﬁlopﬁeﬁe26-ﬂ)m 1H), 6.79 (dd,
1699 ( 18750 (BT 7. 48 (d, IH),

op4A60G, in, OH) EXAVPLE 21:

%M%@) TFLY RGP U BRI, SR (aa s s, 110, 7.15

6l 88D, (47 (AL HH), $49%, (H, OB) , 7. 15 (d, 1H), 7.48 (d,

| §&P9ﬂﬁéiﬁyéc§évgﬂhé§%-bﬁ@wﬁﬁﬁh éﬁ% 6-ol np 125C

m INN‘FC(DI\/SOd6) 0.60-2.20 (m 12H) 3. 05 (m 1H)
g 90 (s 11% f; 5
§@ds); h35@.55 (np)R ;_Eoggm 1 ),679 (dd, IH) 6.94 (s, 1H), 7.17

t n benzot hi ophene-6-0l 30
%%@ﬁﬂ*w&@ (B S Ranbth, Dot 0B te ey, o

EXA&\JELZI)IS(:nz-cschtﬂ-b@z@ddpphme-ﬁ-sl 80 (dd, 114),

. 1H), 7.17 (d, 1H), 7.51 (d, 111), 9.45 (s,
‘?‘Ha%gﬂi 3?)17 EXAI(\/PLE .504: ( ) (s

HH-NMBABNSOH)) 1 BS1IZ10Y (i, AABBNR08 (0], 1EN5. 184, 1H), 6.95 (s, 1H), 7.15
(d, 1H), 7.47 (d, 1H), 9,42 (s, 1H, OH).

EXAMPLE 20: 2-cyclodecyl-benzothiophene-6-ol

mp 108°C

'H-NMR (DMSOdg): 1.30-2.10 (m, 18H), 3.22 (m, 1H), 6.79 (dd, 1H), 6.99 (s, 1H), 7.15
(d, 1H), 7.48 (d, 1H), 9,42 (s, 1H, OH).

EXAMPLE 21: 2-(4-methylcyclohexyl)-benzothiophene-6-ol

mp 132°C

"H-NMR (DMS0Odg): 0.70-2.10 (m, 12H), 2.70 (m, 1H), 6.80 (dd, lH) 6.92 (s, 1H), 7.15
(d, 1H), 7.48 (d, 1H), 9.42 (s, 1H, OH).

EXAMPLE 22: 2-(2-methylcyclohexyl)-benzothiophene-6-ol

mp 125°C

'H-NMR (DMSOdg): 0.60-2.20 (m, 12H), 3.05 (m, 1H), 6.80 (dd, 1H), 6.90 (s, 1H), 7.16
(4, 1H), 7.50 (d, 1H), 9,45 (s, 1H, OH).

EXAMPLE 23: 2-(2,2-dimethylcyclopentyl)-benzothiophene-6-ol

mp 90°C _

"H-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). '
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'H- NVR (DMVBQd6): 1.40-2.40 (m 14H), 3.16 (br s, 1H),

6.80 (dd, 1H), 7.00 (s, 1H), 7.17 (d, 1H), 7.50 (d,

1H), 9,43 (s, 1H, OH). 5 EXAMPLE 25:

2- propyl - benzot hi ophene-6-0l np 56C ' H- NVR ( DVSQd6) :

0.97 (t, 3H), 168(m 2H), 2.4/ (t, 2H), 6.80 (dd,
7.17 (d, 1H), 7.50 (d, 1H), 9.46

| EQAMHLEU‘Q immnﬁd) -benzuthipphbeeréol hi ophene- 6- ol

-88C ' H NVR (DVBOU6): 0.85 (t, 3H), 1.10-1.80 (m
é‘%) 2778 (t, 2H), 6.79 (dd, 111), 6.95 (s, 1H), 7.16
{H-NNIR) (DMS @) d 40114() (09 14B0),(3.16 Xbk: 5,0H), 6B6AMRLEHR77.00 (s, 1H),

T DB sent (o955 b QA 111 2. 68 (0, 2, 6.78

E%MP@E 25. Q—g_&ﬁyl-ﬂeﬂkotﬂoﬂlﬁme(éjol 1H), 7.49 (d, 1H),
lgoheptyl net hyl - benzot hi ophene- 6- ol 82C ' H NWR

(@%@56(@\4%088 §099Qt7§§ig ﬂg%'lrpﬁiﬁﬁgdjaﬁigs (8% (§%§ d6.96 (s, 1H),

9.128d,(1d]), 730 (@H)H), PRERPARAT IGIN). OF SULFAM C ACI D
T, HE ESTER (7) EXAMPLE 29:
mﬁ?%‘%%’% ﬁ%‘lzi?{g'é e—“&?’%@othi oph((enze- 6-yl ester
ﬁ@tﬁ&am hydri de (O 60 g, 24.8 mmol ) was careful ly added
a solutio 25 cycl ohexyl - benzot hi ophene- 6-o0
hS BRI S0 051 ST T S Born 36 78 s 2Bis 650 (i 11D, 6.95 (s,
pH) ng@@'c)ﬁﬁ?d7 jgp(fd @ﬁ)rg V\gt qugpigt enperature and 30

he m xture (ice/water) and
EPﬁAMBMEoTbsZHCI{dnh@iykvedly@-bmﬁ)tgmp&ané}ﬁ-ahmI ) was
gﬁd After 3 h at roomtenperature the m xture was
ﬁ‘? Fysed wi th saturated agueous NH4ACL, extracted

{H-MEBL (DNISGdEt a176,1.81 (rdl ave. 68@&8!}3]%), ggﬁsl (He{j £4), @t}d(st 1H), 7.16
uum.to give the crude produc
éﬁqgg’nhgéfgrﬁ?éjshsaiﬁ éﬁon&?ography on silica gel
EXAMPH 38:42. éléﬂébtyhﬁétﬁ}l-uérf‘ﬂoﬁﬁg Redd-§18i 0 0i | whi ch

was crystalllsed rom et hanol to glve the title

=]

BPcduEt  (0.50 g, 10% np 128C).
'H-NMR (DMSOdg): 1.00-1.90 (m, 13H), 2.72 (d, 2H), 6.80 (dd, 1H), 6.92 (s, 1H), 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, 2-cyclohexyl-benzothiophene-6-yl ester

Sodium hydride (0.60 g, 24.8 mmol) was carefully added to a solution of 2-
cyclohexyl-benzothiophene-6-ol (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 NH;Cl, extracted
with ethyl acetate, dried over NaySQy, filtered, and 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).
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35 18 1HNWMR (CDC13): 1.15-2.20 (m 10H), 2.90 (m
1H), 7.18 (s, iH, 7.24 (dd, 1H), 7.30 (d, 1H), 7.32
(s, 1H), 7.98 (s, 2H, NH2). Using the sane procedure
but repl aci ng 2-cycl ohexyl benzot hi ophene-6-o0l by: -
2-cycl opentyl - benzot hi ophene- §gol s -

é;c | ohept yl - benzot hi ophene-6-o0l -
ﬁ%Rd@&@lk} bdAazZe2h(mopHBhe2.60¢m, 1H), 7.18 (s, 1H), 7.24 (dd, 1H), 7.30 (d,

ene-6-ol -
gHgﬁ?@hy Cy?l%g g%(}?’lﬁﬁ enzot hi ophene- 6-o0l -
2- ( 2Usiis iyd sayrtel prbeed;atc) blh&ﬂﬂ@chﬁg Q{Hyelﬁﬁe)@f}lfdnzothibphene—ﬁ ol by:

(2 e e

2- propyl ziewa@éﬂ@ymhﬁ&ﬁ:cﬁ,h&ke-s-ol
2- hexyl - benzot hi ophene-6-o0l -

2- cytl oh&xytlpestrybengeihaphenepibne- 6- ol 15 -
2-cycl ohg_g%onpogpgéngaﬁﬁé&{e%%p&ene 6-ol, the

fol |l ow ng S wer e respectively obt ai ned:
EXAMPLE 3(4-nisthiyleyricheayl)-denzothiophene-6-ol

oL R PG by S, T 10

(s, 1H),2-, Zzinﬁgdﬁylc%l%g t?l)%%nz&ﬁoﬁl%nejé b)), 7.95 (s,
2H, NH2). EXAMPLE 31: amc acid
2-cytl oh&p-plapaivlybrazsbiepens-6yal ester np 132C

TH NVR Q (m 12H), 3.12 1
7.19 (s( i’mﬂ’ﬂ?g"c}%ng §1m7 75H)(d 11- (1I)m 7H230 (d,

1H) ,- 7. %h(ﬂs}’l -behrothispheneXb0EXAMPLE 32: Sul fami ¢ aci d,

e o eI RIS G g3 o (T 120 1 N

1H) , - 7. 2B-cyeldhepiytinethfl-benzofisoptdr-6-a1, 80 (d, iH), 7.95
e’fol%ohlifinlg\l '5'(2)1)11p0unds were respectively obtained:

EXAMPLE 30: Sulfamic acid, 2-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, 2-cycloheptyl-benzothiophene-6-yl ester

mp 132°C

'H-NMR (DMSOdg): 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, 1), 7.95 (s, 2H, NHp).

EXAMPLE 32: Sulfamic acid, 2-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, NH,).

EXAMPLE 33: Sulfamic acid, 2-cyclodecyl-benzothiophene-6-yl ester

mp 98°C

'H-NMR (DMSOde): 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)).
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. EXAMPLE 33: Sul fam c aci d,

2-cycl odecyl - benzot hi ophene-6-yl ester 30 np 98C

"H NVR (DVSQd6): 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 NH2). 35 19 |EXAMPLE 34: Sul fam c

aci d, 21514 met hyl cycl ohexyl ) - benzot hi ophene-6-yl ester
RXAMPEE 34 micRié,) 2-( msaylcmh(ewyl) Arpiyothopdné-Gryl ester

1326¢25 (s, IH), 7.55 (dd, 1H, 7.60 (d, 1H), 7.70
, 8.25 (s, 2H, NH2). 5 EXAWMPLE 35: Sulfamc

W(l;Z(—E(MSM)hW%yZ:ISJhn)(m%)% Bgﬁggt, ?Ho,phlgiljl) ¢, 62{37,&75&%@7 1H), 7.60
m m

%lh]) 7rae (& M, é%aé@ N7 o (m 2H), 7.97 (s,

mm 35 X8MEhicScid U T-aEtIsy &% dhexyl -benzothlophene-ﬁ-yl ester

2-(2,2 dlnethylcyclopentyl) benzothlop ene- 6- to

é&%]elﬁ"ﬁp 72C ' H NVR (DVBOd6): 0.70 (s, 3H), 1 10 (s,

k&ﬁv@oﬁg& 6'65 %’%(mw é,‘igam(l?{) 17@5’2-99_(53%1, %@7.70-7.89 (m,

7.23 (dd,
2H), N¥Pis, ZMHE]_E 37: Sul famic acid,

Wm(ﬁ g ‘%‘iné%} ’409%2’? ‘ﬁﬂyﬁfh qSt"-gﬂﬁ’efl@) ggﬂzﬁ%}?mphene-ﬁ—yl

Est214 (m 2H), 7.80 (d, 1H), 7.82 (s, 1H), 7.97 (s,
EXAMPLE 38: Sul fam c acid,
Qﬂ-Pppo I-benzoth| ophene-6-yl ester np 112C 20 ' H NMR

G@h@@i@m@oﬁ@ 040 (3 HH), L1d%, @Pib,712Jr9 4 30 (&? 6§1§ '3, gi‘%dd 1H), 7.20 s,
1H) 7 @1?1 %) 518 (dNé-['zl) EQAM*EE'H% SH.M)e aci d,
i L T N TR .

A1) 1857C19 ( s, 1H), 7.22 (dd,

'H-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, 2-propyl-benzothiophene-6-yl ester

mp 112°C :

'H-NMR (DMSOdg): 0.96 (i, 3H), 1.70 (m, 2H), 2.88 (t, 2H), 7.19 (s, 1H), 7.24 (d4, 1H),
7.78 (d, 1H), 7.80 (s, 1H), 7.97 (s, 2H, NH,).

EXAMPLE 39: Sulfamic acid, 2-hexyl-benzothiophene-6-yl ester

Mp 125°C

'H-NMR (DMSOdg): 0.95 (t, 3H), 1.10-1.80 (m, 8H), 2.88 (t, 2H), 7.19 (s, 1H), 7.22 (dd,
1H), 7.77 (d, 1H), 7.79 (s, 1H), 7.96 (s, 2H, NH>).

EXAMPLE 40: Sulfamic acid, 2-cyclohexylmethyl-benzothiophene-6-yl ester

Mp 115°C

'H-NMR (DMSOds): 0.80-1.80 {m, 11H), 2.78 (d, 2H), 7.16.(8, 1H), 7.24 (dd, 1H), 777
(d, 1H), 7.79 (s, 1H), 7.97 (s, 2H, NH;).

EXAMPLE 41: Sulfamic acid, 2-cycloheptylmethyl-benzothiophene-6-yl ester

mp 90°C
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25 1H), 7.77 (d, 1H), 7.79 (s, 1H), 7.96 (s, 2H, NH2).
EXAMPLE 40: Sul fam c acid,

2- cycl ohexyl net hyl - benzot hi ophene-6-yl ester M 115C

"H NVR (DVSCQd6): 0.80-1.80 (m 11H), 2.78 (d, 2H),

7.16 (s, 1H), 7.24 (dd, 1H), 7y7 (d, 1H, 7.79 (s,

%H), 7.97 (s, 2H, -H2).30 EXAMPLE 41: Sulfam c acid,
HaYMRoG S Wdake tLH3A-2.0@ fmo 1 Bl 2r8ehel, GHY 7.88 (s Hyg7. 2D @id, 1H), 7.78

- 1.00:2.00 (m 13H), 2.82 (d, 2H),
g‘gfz?ﬁ(i'%l%??‘gg)(%ﬁ -7, g (d,H) 1H). 7. 80 (s,H)
PREPARATION 20F NMDNPRESARATHOSXIDIWEEO GRONOSUBTITUTED

%%ﬁéﬁgMUBTI TUTED COVPOUNDS (8) 5 EXAMPLE
. cld,

Excvmiraieyy! sassed suiepﬂgpaaﬁeﬁyh.bkﬁﬁ%mﬁh@ﬁés-szl-Tbe?de ester

solution of sul fam c acid,

2- cy éparfeitionsd suldirhicasite decyeloppxd dxearothivplded-ylestet (1.00 g, 3.21
L Ng.di t : I §].4010 i o

TR bR DAL ! Ao VoA, LGB aaacs 350

aQuedBs hiydrogent feronivle,(0.35 @, 840 imabknt)s. eqbfvakmt)2 Afdr 2308 50°C the

the —m xtur hydrol.ysed .w saturate ous )
Relfirs Madt rnBR | il il ofuihihe N Gy cRigpcted  with
UrBRRYmethbhd, died ovai W2 SUICENRécal £1d doNERiraAGEER $Ruum to give the
gi ve th@gcrude product. Flash chromatogra

h
SRl uodpit.  (Hlash sbFemalogiaghy B rilicacgel N toeapldtidigxan : 6/4) yielded a
N1 61 ich € BB MR L ARG o L YTRELHE BRGGAIOS'E 24%, mp
(DMSd6) : 1.10-2.15 (m [OH), 2.72 (m 1H), 7.10 (s,

ik BB a1, et i ¢ e s o, 10, 7.04

(GnBCT.Bg (d,NeD)s B b &2l AHH., 2- cycl ohexyl -

benzot hi ophene-6-yl ester by: - Sulfamc acid, )

2- cyﬁsw(ge - 50F; JHrRTeYpFe rhéa{ preplacag dpe  suligmi¢ opgidiZngyclohexyl-
gamagﬁ@ﬁhéﬂg%_%msﬁgg d: 20 EXAMPLE 43: Sul fam c acid,

2-cycl odecy]| -benzot hi OE)hene- 6-yl -1 -oxide ester

146C ' H OVSEH Byoyctpdeeyl-benzptligpheagty-yl Ster2 (m

i'ﬂé')follgwi"n% cc)ﬁlpo%lhﬁ wad ofRiedd: 1H). 7.62
EXAMPLE 43: Sulfamic acid, 2-cyclodecyl-benzothiophene-6-yl-1-oxide ester
mp 146°C
'H-NMR (DMSOde): 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 peroxide,
the following compound was obtained:
EXAMPLE 44: Sulfamic acid, 2-cyclohexyl-benzothiophene-6-yl-1,1-dioxide ester
mp 180°C '
'H-NMR (DMSOdﬁ): 1.15-2.15 {m, 10H), 2.52 (m, 1H), 7.30 (s, 1H), 7.53 (dd, 1H), 7.63
(d, 1H), 7.71 (d, 1H), 8.25 (s, 2 H, NH,).

Using the same procedure but replacing the sulfamic acid, 2-cyclohexyl-

benzothiophene-6-yl ester by:
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(d, 1H), 7.83 (d, 1H), 8.15 (s, 2H, NH2). Using the
procedure of exanple 42 but with 2.2 equival ents of
hydrogen peroxi de, 25 the follow ng conmpound was

obt ai ned: EXAMPLE 44: Sul fam c acid,

2-cycl ohexyl - benzot hi ophene 623&I -1,1-di oxide ester np

150 S BRI, bttt desd, (7 1,
(d "1H), S@f@icksid, 2-chkloo iubé’&oﬂﬁd)mﬁn&h%d%ﬁep

rep [ aci ng the sulfamc acid,

pr ocedur
2-cycl ohg’ﬂ%ﬂm 196\42%1%? 86?@’#@3@%9@0@@@16 Whestegs 21
|
Sul fam co@gintic adidCy. @1 9111@9}1 enz L@ggﬁgﬁgﬁ%&:-?/—gd &pdrer

Sul famic acid, 2-cycl oocty ester
Sul fam cSwfimic apidc3-€2-oatdleylbydietrexyt)Hicopithivphéneyd-ybaster

A S i L

Sul f-am cSdfantic acid, 2- (2-adamantyl)-benzothiophene—6-y1 ester

éul( f2 ameggnﬁg%g lagigeﬁ( lrgpy?%gr%;c}ﬂﬁlop 3%296?3116% er ester

2-(2, 2- oh;mwlasmcmggﬁtaen&o thRpRSIE9PhgHe- 6-yl ester

Sul fam c_acid, 2- mant yl ) -benzot hi ophene- 6-yl

ester Subylimie a@és &cy@omw;aamubhqmﬂn@hmé-ﬁ egtbr
ester fa%ﬁ}: %cﬁci ggci@%&%ﬁﬂeﬂ%ﬁ %%%o%%gﬁene 61 éé er,

ester 10 -
the dglbdvahg xytopentig lwdbe nspedtivephengnéd:yl ester -

EYANIPLE 2 SummRacid Aolansaty Rhsnasbgisns foiyi-dicxide estr

mptlam(ed EXAMPLE 45: Sul fam ¢ acid,

clohe I-benzothlophene 6- di oxi de ester
RN BRI d R AR IBBETS, 375 6mp 1 b 133 (s1 5K, 73 G, 1K), 7.61
( (dd, 1H), 7.61 (d, 1H),
(%1“’1}1}"#)70@ ﬁ%)’ 8625 (%FQH ﬁﬁg)zN EXAMPLE 46: Sul fam c
EXIAMPEEG%C | S)d&tl'gﬁic -abeig 2@}1¢l®pt)é-ﬂmnﬁatjaiopheﬂe-di-)d-)di, Hdioxide ester
rﬁf‘ %ﬁocn'p 122C ' HNMR (DVBQd6): 1.35-2.10 (m 14H),
g (M 7.32 (s, 1H), 752(dd 1H) 7.61 20
(PHNMHHXDNFSG&)(H,’,S—IHD (nB.128)(E81 ZmHIHNHZI2 (s, 1H), 7.52 (dd, 1H), 7.61

(d, 1H), 7.70 (d, 1H), 8.22 (s, 2 H, NH,).

EXAMPLE 47: Sulfamic acid, 2-cyclodecyl-benzothiophene-6-yl-1,1-dioxide ester
mp 102°C -

'H-NMR (DMSO0dg): 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, NH,).

EXAMPLE 48: Sulfamic acid, 2-(4-methylcyclohexyl)-benzothiophene-6-yl-1,1-
dioxide ester

mp 170°C

'H-NMR (DMSOde): 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)). | ' |
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EXAMPLE 47: Sul fam c acid,

2-cycl odecyl - benzot hi ophene-6-yl -1, 1-di oxi de ester np
102C ' H-NWR (DWVBQd6): 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 NH2). 2B EXAMPLE 48: Sulfam c

SR S S L oS AT im0
Wddide &t&3 (m 1H), 7.18 (s, 1H), 7.22 (dd, 1H), 7.78
gd, JGHEE),47.80 (d, 1H), 7.95 (s, 2 H NH2). 30 22

9: Sulfamc acid,

o OrYTe. aurer™: SRR U R CHRRRND 335 s 7y o 31, 825

di oxi de ester
{2RH, MH5 (m 1H), 7.25 (s, 1H), 7.52 (m 3H), 8.25

 EXAMP . .Sulf ani ] .
SRvpt s ol A 2 mebisicfoahd- beyothiophene-6-yi-1,1-
diocxiddestast er np 172C " H NVR (DVSQd6) : 0.90 (s, 3H),

116, (s, 3H), 1.50-2.15 (m 6H), 2.66 (t, 1H), 7.49
e %6 1H), 7.52 (dd, 1H), 7.61 (d, iH, 7.70 (d,
IH-NMR ®MI0d9): 020HSs, ﬁk}%)l.lﬁ%ﬁﬁﬁh?.ﬁﬂ-z.1§g{rxbgﬁ&,gz.ag 'g? 1H), 749 (s,

2- 82- adanmant ﬁ)i - benzot hi ophene-6-yl -1, 1-
2R A R - (o8B 7. 70(d4 $HY. B4 (sny HLDH). 3. 04 (br

Py S SAfuol i, 2 fpplp oot i -on

ested, 2-propyl - benzot hi ophene-6-yl -1, 1-di oxi de ester

9C ' H NVR (DVMBOd6): 0.99 (t, 3H), 1.70 (m 2H),
gﬁ’@(& 2H) , 7.(29 (s,)lH), 7.£(32 (dgl? 1H), (7.63 (HZj,

IBEINMR. (m80d6)1ﬂ)45-284§@n,(mﬂ),23104 625, 1H), 7.38 (s, 1H), 7.53 (d, 1H), 7.64
(d, 1H), 7.70 (d, 1H), 8.25 (s, 2 H, NH,).

EXAMPLE 52: Sulfamic acid, 2-propyl-benzothiophene-6-yl-1,1-dioxide ester

mp 159°C

'H-NMR (DMSOdg): 0.9 (¢, 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, NH3).

EXAMPLE 53: Sulfamic acid, 2-hexyl-benzothiophene-6-yl-1,1-dioxide ester

mp 98°C

"H-NMR (DMB0Ode): 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, NH,).

EXAMPLE 54: Sulfamic acid, 2-cyclohexylmethyl-benzothiophene-6-yl-1,1-dioxide
ester

mp 132°C

"H-NMR (DMSOde): 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, NH,).

EXAMPLE 55: Sulfamic acid, 2-cycloheptylmethyl-benzothiophene-6-yl-1,1-dioxide
ester |

mp 135°C
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20 EXAMPLE 53: Sul fam c acid,

2- hexyl - benzot hi ophene-6-yl -1, 1-di oxi de ester np 98C
"H NVR (DVSQd6): 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, -H233 EXAMPLE 54: Sul fam c

2- cg}c‘:/{ SRV 19034 R 48k ﬂr”gkyﬁeﬁefd@ 280, %29 (5i15Ri %3 (& 1H), 7.62
da1 1), 73 18 2GT), BBIVR AHOVAG6) © 0.80-1.95 (m | I H),

ﬁﬁgﬂrﬂﬁz@* %ﬁISéB§§111M%&Eé OHZ%EE@%HI&HENE )

RXAMPICE 86! 9.cycloheptyl-6- ~methyl- h
2-cycl oheptyl n%rtct?ylep%yenzlgt I}Og t;]err?g- - benﬁo%m&) SX; de

30 edivet solpliarg s€2a3yclohpptyivR i@ omlc@:heﬂe 50Q |y 7.69 mmol) in

O bl AP ol bl o 22 b Al e Titiom in
OFxdDic OB I 11 Hin6h VT Hi) e Bﬁwwhmhﬁh&l {09B0°EXANEE B0 min and

f.gﬂlgg s'elgyﬁt ggelp ﬂ'%/e adgltlon 0 10(¥ometge ane ()f FqZS%tShﬂn%%llq)e n'I(‘_:‘he mixture was
wagyied ab ed@btﬂ téin ithﬁ%)bv&ﬁ%@t hjtophe B?dﬁ)gysg@ With sat@?ated aqueous

-70C was™ ad dropw se

|
% I§>gtrelftqdoW1th etfaylbawyate,l fitiefd (N9ASO4), hidtered apg cwmcentrated under

-
i ddo D‘Eﬂmu@mdﬁ)l}ﬂl 501% . 7386 hwhich wat ieedwithoutefumbag purification.

PR, USERE, R E it T2l i By g bed e tip b 310, 7.00

(auﬁ{)eulmﬂl(dauﬂ,ame (ddried (Na2SO4) , f| I ter;ed and -
concentrated under _vacuumto give 2. of an oi

Fl as ﬁ]nse}% ﬁ%ﬁrwfgﬁ?ﬂﬁf%hufsnepha@&gwonmﬂa@ﬁ Be/ et hyl
acetate _prolfcbutapke! ded a linmpid oil (1.50 g, 72 %
which was used w thout further purification. 'H NWR

tenvstewing compound wes phfainedH) , 2.29 (s, 3H), 3.00 (m

FRAMELSE e b P midhosd ity Ebiotitoppand g

{ BOVIBL (RMBOBY): 0.90 (h BEHPh -1, (nt, NEHS,®. D] 7%g), SUM@YNE), 3.80 (s,

W@:ﬁeﬂ?ﬁ w&g 2@ (@yuﬁ)r - benzot hi ophene

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).
"H-NMR (CDCl3): 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 2-
cyclohexyl-6-methoxy-benzothiophene by:

- 2-cycloheptyl-3-methyl-6-methoxy-benzothiophene

- 2-cyclophetyl-6-methoxy-3 -butyl-benzothiophene
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1H NVR (DVMBQd6): 0.90 (t, 3H), 1.10-2.20 (m 16H),
2.75 (t, 2H, 3.04 (m 114), 3.80 (s, 20 3H), 7.00
(s, 1 H, 7.05 (d, 1H), 7.51 (d, 1H). EXAMPLE 58:

7- met hoxy-1, 2, 3, 4-t et rahydr o- di benzot hi ophene Thi s
conpound was prepared using th& conditions described

by d.iveir edron, ,.2002, .58, 1709-18).
Y NR (Zt%i*@%y'iﬁg’ziﬁ'?e%ﬂﬁ‘ibojdl ‘?"?ﬁ‘h&?ﬁ%eﬁ?ﬂ), 2] 8%% (m
i) folldwafy dosapodhfls wereXéspletivelst obthined25 7. 30 (d, 1H),
%@P&"@%gﬂ PREPARATI ON OF DI SUBSTI TUTED

ey gehentylol-meshylhanzgthiophenei-alyur e used
@y 94ce nonosubstituted conpounds, but replacing 2-

qﬁcl ohexyl - 6- net hox%- benzot hi ophene by: -
2HyMRo 8P 1 By $ (@, h2kh BéA edHMt hOD e bd), 68V (d, 1H), 6.97
< I _ but yl - benzot hi ophene 35 24
%S’?re@h’g%ﬁ&ji}i@ggg?g%?% ydr o- di benzot hi ophene, the
EN ANMINLIE) 6@:0 2ayulotisptyb7ebutgbbatiothieplyenebs-ai ned:
I\/%’Llf_ 59: 2-cycl obeptyl - 7- met hyl - benzot hi ophene- 6-01
ﬁ%‘% &'s 'H NWR (DVBQU6): 1.30-2.15 (m 12H), 2.44 (s,

SHINMR. @IMEDda)L )92 @, $iT), (1ch5-2.bY Nigmgqaﬁ_), 1.80 (L0, 3.084m, 1H), 6.85
g@ﬁ%ﬁé&jﬁ)ﬁ%wﬂ% Q%El)a(fﬂpbmg?é- ol linpid oil
XAV G i bghibif ) 19,
m116/C32 (d, 1H), 9.22 (s, 1H OH). EXAWPLE 61:
A B g PS8, . o,
2dd), 1 B, 930((&r118), 74,(dOHY). 6.88 (dd, 1 H), 7.20 (d,
Hilialriubl, o, SRR S, SR © A Bmnrroren
BENZOTHIOPHENYL ESTER (11)

Following the procedure used for the monosubstituted compounds but replacing 2-
cyclohexyl-benzothiophene-6-0l by:

- 2-¢ycloheptyl-3-methyl-benzothiophene-6-ol

- 2-cycloheptyl-3-butyl-benzothiophene-6-ol

- 1,2,3 4-tetrahydro-dibenzothiophene-7-ol,
the following compounds were respectively obtained:
EXAMPLE 62: Sulfamic acid, 2-cycloheptyl-7-methyl-benzothiophene-6-yl ester
mp 107°C
"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, 2-cycloheptyl-7-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), 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
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Fol | owi ng the procedure used for the nonosubstituted
conpounds but replacing 2-

cycl ohexyl - benzot hi ophene- 6-0l by: -

2-cycl oheptyl - 3- et hyl - benzot hi ophene-6-0l 20 -
2-cycl oheptyl - 3- butyl benzothib@hene-G-ol -

BRI MSEREE 0D Bl BE 2 Fcr 2 i abhetas . 110, 766 @
EXNAVPEE(GB2H)Sul fam ¢ aC| d,
LN aF BTSSR ES Lopioh g

?g') E‘%lélﬂm@fhe %f@ced&e 48d t)%r ﬂ%en&uﬁ&@&&‘ g?lpg('r)'nﬁnéis g:g@ placing the

léa}@m@ﬁléplwclphﬁn}ylybmeﬂimbhmaamn@eﬂw est er

| d

AR B e
1H), -7. BSquaimc]&d)d, 27cysBhéptyl- 1—Hﬂ)1tyl&eﬁlébﬂ@6phehbk6-®ll'égl)er
EXAI\/PLE g4 Sul

acid; 1,2 glf%niceﬁcfd;h;d% Sieirabydstihensgthiorhene~jrol gsien

ﬂﬁ ﬂﬁ&ﬁn%ftom Mﬁvél@'i@@é&)vel dinkdn 4H) 2.70 (m
SZP%] 2 .28 (dd, 3%@H) 7. 1H, 7.72
@Fidp) @)xmpmnybv ylfmgthmphene-ﬁ-yld 1-
k% (12) Followi ng the procedure used for the
nnnosu stituted conmpounds but replacing the 5 :
swW 908k ¢ acid, 2-cycl oheptyl - benzot hi ophene-6-o0l ester

ORISR 30520 (o A oL Bl 728 G, 10, 7.6
&mmam 62 &d;ild), 8.27 (s, 2H, NH,).

Y- ?f butyl benzot hi olohene ester -
g u ami acid, 2-cyc 0heptyl—7—butyl-benzothlophene-ﬁ-yl—l 1-

a,&uﬁ,égtéretrahydro di benzot hi ophene-7-ol ester, the
foll ovm ng compounds were respectively obtained: 10
E 65: Sulfamic acid,

ool ST el g iz pigom. 256
18M)7.40(d4 8H),s7.563¢d), 1HR,. 8781 (sn?H,INBT,). 7. 28 (s,

EXAMPLE 67: Sulfamic acid, 1,2,3,4-tetrahydro—dlbenzothmphene-7-yl-1,1—d10x1de
ester

mp 229°C

TH-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).

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
(E2) by enzymatic reduction. Steroid sulfatase activity is present in 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
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(d, 1H), 7.52 (d, 1H), 8.27 (s, 2H, NH2). 15 EXAMPLE
66: Sul fam c acid,
oheptyl - 7- but yl - benzot hi ophene-6-yl -1, 1- di oxi de

2-cycl
%@P%POIF’ﬁmid oil 'H NVR (DMBOgg): 0.91 (t, 3HPCT/EP2003/008811

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,

NH2) . 20 EXAMPLE 67: Sul fami c aci d,

1, 2, 3, 4-tetrahydro-di benzot hi ophene-7-yl -1, 1- di oxi de

ester np 229C 1H- NMR (DVBOG): 1..78 (m 4H), 2.30-2.70
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situ formation of estrogens.” Potent inhibitors of this

efn yiteo resodtsai ni ng a sul famate noiety which is

bel i ev to he involved in.the irreversifl e 1nhibition, .
of st onStestirp PGS St athiie Sl WErB SFE e T oy 1] derivea
d@oen tahBuMBs tpl@dehial &chefABPALMEmasS iE¥PdRancously very rich in human
estrone-3-sulfamate, but its estrogenic activity has

r sfEcayliplese andbibpraliors. nsadik prertécaf bjolegieal isyistemmdo screen in a 96-

t t f - - . .

| SR Rty AL D RSREEDE IR HTSAYR puaive s

s ghifzhRsiahibioss Madior PegitadlonsdRgniehi @hsteroid sulfatase activity, the
TE energed as a _ .standard non-sterai

6 - Coy ¢ ; dal .
i E‘S?Eﬂt erlls| conrtitaty avethes gaiiakle magsbiq feskstermd pyifafpse,ighibitors on

I @itlah Shreast adenocarcinoma cells. Moreover, these cells were used in the in vivo

model of hormono-dependent induced xenografis.
Estrone sulfatase assay on cells | .
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
(MCFE-7) microplates. Twenty-four hours (JEG-3) or 72 h (MCF-7) before studies,
cells were seeded in decomplemented fetal calf serum (dFCS) supplemented
medinm. Then, the seeding medinm was removed and the cells were rinsed with PBS
to eliminate any trace of dECS. Then, 3H~E;S was added, followed by test
compounds ranging from 1072 M to 10° M. After 4 h (JEG-3) or 20 h (MCE-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 mm to pellet cells before
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



Two in vitro nodels on whole cells were used. -The
JEG 3 cell line, derived froma human pl acental

Wogm’r,llﬁpggr cinoma, is spont aneousl y very rich in

éstrone sul fatase and therefoR®, ~a useful pr a"(ﬁT’%@I{m’O“SS”
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Despite a | ower content in steroid sulfatase activity,
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di um was used for toluene extraction in order to
at e conj ugat d3-&HH58rat e and hon- conj ugat ed

pr oducts. e Tadioactivit Y T tie totuene pﬂdbe WaS
rTEaﬁ;lr ed by l'i qui doécﬁ:ﬁtSBJOI ation c‘:"ountl ng (LSC).

sEb;faat ase achwt;qgwaysq.gmgressed i pm)l es of SHELl +
32 forumed per 4 or 20 hours . and per g DNA and

eglrgane sul f at ase 4480 bjdd on in pegcent age of control
act|V|tv wi_t hout |nh|'6|tor A non linear fit analysis

hPad Prism S r i bition vs.
a% tor concent %TH\AP §£§| I ovved f r the determ nati on

of 50 % 5 1 hi bi Tof y concentration (1C50) 7 The TOWesT
I @F@Scorresponds tl%t&rb 1ﬁﬂst pot enrd inhibitors (Table

——Tabtet—tnhrbi-ttonr—of—estrone—sut-fatase—on

WEBX 3 cel | assays-1285x142 4
Ex 37 92.4+15.6 5
Ex 42 | 7012 5  0.16£003 4
Ex44 , . 109226 5 0.24 £0.05 4
Ex 47 521244 5 0.08 £0.01 4
Ex 48 7613 5 0.09 = 0.02 4
Ex 49  26%04 4

Ex 50 ' 25x0.5 4




=JEG 3 cells '"& MCF~ bells . s Conp ounds I1Gso ( " E 1
Ikx" n, 1Cso (nM} SQL Mn$ EMATE 3.20.2 4 0.060.01

o 6,6, 7-COUMATE 4.5 0.6 37 0.33 0.06 24 Ex 30
wopgoytossy

10

15

~8 5 Ex31 101.858.0 5 48 32 433.7 94PETAP203/008811
33 743.8 139.6 5 Ex34 317.742.9 5 Ex35 146.816.3 4
Ex 36 128.5 14.2 4 Ex37 92.415.6 5 Ex42 7.01.2 5
0.160.03 4 Ex44 10.92.6 5 0.240.05 4 Ex47 52.14.4 5
0.080.01 4 Ex 48 7.6:L 1.3 5 0.090.02 4 Ex49 2.60.4
4—Ex50-2-50.5.4 WD 2004/ 10154 28 PCT/ FP2003/ 008811

ExxS5® 24.7 5.0 5 %gikz‘gf& 35 EX§4 10.01.2 4

Q.100.03 4 EX55 0.050.01"6 Ex 64 565.8

129.6 5 Ex65 31.79,9 4 Anong the tested compounds, EX
4%?‘ 44, Ex 48, BXS#F3Ex 50, BX°54 and Ex 55

showed a strong T bitiom (c5oof —about—t6-n—of
hiwedd estrone sul fHl@sel2activity 4n JE®.30 eq.03. 4

est rngpni c b

These—conpothds—were—cheeked—f-or—residual
agkidfi ty in vivo injthe4cl assical uterotggphigcopssay 6

‘after 3-day administration by oral _route 1n

PEgRabescent ferralfﬁsr_éa\;%zg_ﬁ 5

‘Ex 65 31.7+99 4

Among the tested compounds, Ex 42, Ex 44, Ex 48, Ex 49, Ex 50, Ex 54 and
Ex 55 showed a strong inhibition (ICsg of about 10 nM) of human estrone sulfatase
activity in JEG-3 cells. These compounds were checked for residual estrogenic
activity in vivo in the classical uterotrophic assay after 3-day administration by oral
route in prepubescent female rats.
INHIBITION OF STEROID SULFATASE IN VIVO
Residual estrogenic activity in vive

Prepubescent female rats were orally treated at 1 mg/rat/day for 3 days. On
the day following the last treatment, uteri were removed and wet weight were
recorded., '

The results are expressed as % of stimulation of uterus weight in compariso:i

with controls.

Table 2: residual estrogenic activity

Co

ﬁ6,6,7 COUMATE

Ex 42 0% 8
Ex 44 0% 3
Ex 47 4% ' 8

Ex 48 3% 8




I Nn I BITION OF STERO D SULFATASE IN VI VO Resi dual

estrogenic activity in vivo Prepubescent fenale rats
woss18018l |y treated at 1 ng/rat/day for 3 daX’?ZT/LQ}OOMSSH

the day follow ng the | ast tréatnent, uteri were

renoved and wet weight were recorded. The results are

expressed as % of stimulation of uterus weight in

conparison wth controls. 15 Table 2: residual

estrogenic activity Conpound % stl nmul ati on k Nunber

of am Eﬁk@ 376, 6, 7 CQMATE 396 16—Ex—42—0%8—Ex—44

0% 8 EX47 4%8 Ex 4873%8 WD 2004/ 301545 29

PCT/ EP2QQ 3008811 Fx—49—8% Fx—50—24%8—E%x—54—6% 8
Ant i ut er ot r-ét%i c /Antisul Patase activi ty A

short ngeg‘*dm—ve-d—f-@ﬂ—&mh—f—s—n?&hed-—was———
devel op 4br the eval®@tion in vivoSof nonest rogenic

st er oi dsutfatase i biqt or-s—5—Wstar—fermal-e—+ats
wer e ovzl’?’ﬁgctom zed and®eft to rest Por 4 weeks.
Prior totreatment—the—absence—of——eyehetty—was
checked by vaginal snears. Aninmals were suppl enented

VAntiuesoiropRicyUniintieathfeladtivily 50 g/ kg/day s.c., alone
or conbined with oral adm nistration of potenti al
sul f at As89rhmnasiel. oferivedt from Ryraliy slagethad, wasialeveloped for the

u ' I eed .of . adjacent .ti.ssue and wet
A RN R s bR SR o AEE B35 s,
5 inhi bi Wistar fefnaldesiwerel VAtie@dmedddranbabi @ 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 ng/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

10  weighed.

The resulis are expressed as % of inhibition of the EiS induced stimulation.

Ex 42 38% 8
Ex 44 70% 8
Ex 47 | 62% | 8
Ex 48 60% 8

Ex 54 49% 8

Ex55 81% 16




Table 3: antiuterotrophic activity Conpound
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PCT/ EP2003/ 008811 Ex 55 was chosen as potenti al
i nhi bitor of steroid sulfatase activity because of
| ack of estrogenicity and significant inhibition of
E1S stinmul ated uterus weight. These in vivo results
were in good accordance wth in vitro results obtained
i n JEGERIS avd chorenaspetinsiabishibites sbstercidbsuifatdse atiiviny bécause of

t t . 5.Th tivity of 55.0n S .

O S oA o o 5o R gy v

t DResstindharrebults Rideé D gocﬁi SocbrdehddREE il V9P [As¥iB obtained in TEG-3
day p.o. In this study, a |ast

nmg/ kg/ day to 1 ng/kg

aéﬁﬁfﬁ(lﬁ:}/aﬁlplﬁ'lcwsmrforned 24 hours before the

n for. E1S and.E2 serum | evel s assays. The
u?&é@gaé?g%ﬁéen%\’/tgﬁ?y ?@’éggof adj acent tissue, wet

vei ghethaadivigredifd ebyole8d diimaaand uidhb wiBht was evaluated in
determ nation of sulfatase activity. | nhi brti on of

top; toufhe sknded, iphilikargho,7 COUMNTE from70.93 7@mgke/day to 1
%&@g&,%lc.: a.$>"'gyp *~f N' Ss nyg/kglaay
T 7TAT Y1 Ex 0.03 0% 0% | :

In this study, a last administration was performed 24 hours before the NECropsy
for EiS and E, serum levels assays. The uteri were removed, freed of adjacent tissue,
wet weighed and immediately deep frozen until the determination of sulfatase
activity.

s Inhibition of E;S stimulated uterus weicht

' ___Tabled

0.03 0% 0%

0.1 13% 0%
03 52%  36%
1 84% 72%

» 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 pM 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.



0.1 13% 0% 0.3 52% 36% 1 84% 72% Measure of estrone
sul fatase activity in the uterus Estrone sulfatase

, siy was neasured accordi to the netho

“Og‘g}g}éﬂ gZd by Purohit et al. r?"anth slight dPCT’(EPmOMOSSH
nodi fications. Briefly, uteri were t hawed, wei ghed and
20 honogeni zed. Aliquots of the supernatant were
treated with dextran-coated charcoal and assayed for
sul fatase. ELS activity was assessed after 30 m n of
i ncubation with 5 nMof 3H . and 20 M of unl abel | ed
E1S as substrate. Radioactivity Wwas measured by LSC
Estrone sul fﬁé se’. deti Vi ty WS, expr: essed as padl / h/ g
protein and:f %ortéd as 55 percent" .of . T#Ri"bi ti on
versus EI1S.: 01 £
5 Dose , 6, 6: ‘I Eabb . i
0.1 78% 64% 3-96% 96 37% 9795 ——Serum-est ogen
| evel s E1S acr'TQBEZ | evel é{%%ﬂere deter/&qﬁed according to

the suppli er"_‘s‘r‘a—ﬁo‘ard—gt?'t‘htrd—%

( DSL, V\ébsteroix USA) Tibfe 6: E1s Hels (ng/n)
Dose 6,,7r~' mP~~¢ VATE —=—"—"0-6. 3
0.3 0.03 243 5307275 09808 ¢ 2. 60 2 4

| 97% 7%

¢ Serum estrogen levels
E:S and B levels were determined according to the supplier’s standard method
5 (DSL.Webster, TX,USA).

‘Table 6: E;S levels (ng/ml)

0.03 | 24 £3.1 17225
0.1 260+2.6 2124
0.3 1 59+64 69£59

1 80 5.7 83£25




0.3 596.4 695.9 1 805.7 832.5 WD 2004/101545 32
PCTI EP2003/ 008811 Table 7: E2 levels (pg/m) Dose

7 Fx 55 mylkg/day CO | MATE 0 7.80.7 0.03 335.8
wo JBhsfiafsls

10

1 282.5 281.3 0.3 11.1 221.2 1 16HCHERKG3/008811
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 ng/ 90 day release). Xenograft vol unmes were
determ ned once vveekly V\hen tunor vol unes reached a
significant increase, 7. _COUVATE and Ex 55 were
oral |y administered é‘fa‘%e'll’r@i!l@t}jﬂé@g/ﬂﬂ} 6 weeks. 10
Xenogr af t STViE Eas : ~werghed,—and deep
frozen untlDOsGhe det e*.ﬁjﬁ,'ha._,:j;on of Qt ér0| El sul fatase
activity. TFable: ,' Xenageaf 1 M ugEx (55 @at ment
Xeno raft ¥ ol it e deki Xk :
Control pl acebo—FAL2gr2El S galf gt By

rel ease) 1836 337 E|$g++§.,76 7 COUI\/ATE o | rrg/ kg/day
1854 243 EIS + Ex 55 0.1 ng/ kg/day 1488 233 WO

2004/ 101- SWWWE did
not inhibit P e E1S i nduced stlrrulg - after 6 weeks
oral adm nWWt -18%
i nhi bition re obtaln@ h Ex -

0.3 18+1.1 22+1.2

I

1 16x+1.5 1509

Hormono-dependent induced xenografts
MCFE-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). Xenografi 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 (mm }

Control placebo | -- .71Hi 82

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

ES +6,6,7 COUMATE 0.lmg/kg/day 1854 = 243

E:S +Ex 55 0.lmg/kg/day 1488 %233




55 at the same dose |level. 5 Table 9: Xenograft wei ght
(nmy) Treatnent = i Xenograft weight wafter " week
WO 3008 t =$ b Control ‘placebo 31 3.8 EIS
(0. ?’#S?Boaw rel ease) 1350:t2%7 ELS + 6, 6, 79’@5%1&‘%“@’0“88”
O I ng/ kg/ day 1467 191 EIS + Ex 55 0.1 nyg/ 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

(pngy 140 Treat nentul f at ase, act| vty

| REOURLREE il not SR TR B G Eiviaten Yasr 6 pwsks oral
baninikikBion ﬁa@lﬂ—l TEyQonb4tk ty

Ex 55 O | mg/ kg/ da SURTB Y Dcfas el niBlion éte dbldined with Bx
imtat Hesagredossdesiebi d sul fatase activity was hi gher

with Ex 55 (84% than with 6,6, 7 COUMATE (67% . 34

CLAIMS, 1 - Sul famate benzot hi ophene derivative

5 obtainable by the prpgfes: Xeabsiadl WeischDén Steps of :
1) eenves;' Ag qup 6= ’m:t hnxv b9n7okt hj 8D % (3) Ra

1, 266,11@61@{&3@ hane usi ng

E;S pellet (0.5mg/90day release) 1350 + 277

ES +6,6,7 COUMATE O.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/ing protein)

EiS pellet (0.5mg/90day release) 1653 + 101

E:S +6,6,7 COUMATE 0.1mg/kg/day 540 + 54

EiS +Ex 55 0.lmgfkg/day 263 17

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



standard conditions; 2) transform ng said nonobrono
derivative into an organona%nesiun1bron1de and t hen
condensing it with a ketone3ér an al dehyde sel ect ed
fromthe group consisting of cycl opentanone,

cycl ohept anone, cycl ooct anone, cycl odecanone, 15

4- met hyl cycl ohexanone, 2-nethyl cycl ohexanone,

2, 2-di met hyl - cycl opent anone, 2-adamant anone,

propanal , hexanal, cycl ohexane carboxal dehyde,

cycl ohept anecar boxal dehyde to afford, after treatnent
with. triethylsiC&ﬁéNﬁ%der argon in dichl or onet hane,
the correspondi ng substituted methoxybenzothi ophene
-using standard conditions; 20 3) optionally alkylating
t he Icobvléspun benrgthiepbetd dertativersbtamellodryz tie hiro@he o@nprising the
usigg ggﬁventional conditions in THE with iodonet hane
or Brombbutane in the presence of n-butyllithium to
afford tiheowertingspofdictigxgbbsidthivplete (3):

nmet hoxybenzot hi ophene; 4) deprotecting the substituted
nmet hoxybenzot hi ophene obtained in step 2) or 25 in
step 3) witR,tribronoborane under conventiona

condi ti ons; : orm ng the resulting hydroxy
conpound_i nt g e| coprespondi ng sul famate by
't h :od|&h1E dride, with :

treat ment™>@it
am dochl orosul fonic achd or by reaction with

sul f anoyd whithhat, id Byddgst, Feichyds _ﬁﬂ&)ﬁﬁbgﬁ;ha%ggn 3P the®borresponding
optional |y oxidating the resulting conmpound by o ]
hy dr ogeR-Betherbrezpthiophéner to the samepprding mpngbiomy derivative with

1gonvent noBRmoeRRHithiR8d g-zgﬂueﬁ%l;lﬁﬂ | Eﬁ%mﬁﬁr‘l@ﬁ!ghﬁf’ﬁegﬁane using

derivative according to claim as 'a e
poi nt oftandgdd conlifdpriss obt ai nabl e by the process as

defi ned ,i ' [+S] . h.steps of: 1) . .
conver t PR RARBSI RS dbiifoisR b SR yelhipnispesiom bromice
cor r espendliheg condamsilog dnwith erkevatei orenvilddhyde selected from the group
N- br onosuccini m.de ,and _p-t ol uenesul fonic acid; 2

s anet o AR Y S aBIBRGI, HEP ROt DGt Epre, Cyclodscanons
18r ganonmagaakyluyololekaivnge W t Ip-MathyRgelohedagome, i N Et 20.dimethyl-
and then ﬁondensing it wwth 10 cycl ohexanone in Et2

O
to af f oY PR RERS es ﬁﬁ‘ﬁﬂ?lﬁ‘bta?ﬂﬁ&r oxBroBYBSt i thgrasgl,  cyclohexane-
et hoxy bahgollih9dd) eRsloHS i cSbaRAdgdS e b NSter treatment with

triethylsilane under argon in dichloromethane, the corresponding substituted

methoxybenzothiophene using standard conditions; ‘

20 | 3) optionally allcylating the corresponding substituted methoxybenzothiophene
using conventional conditions in THF with iodomethane or bromobutane in the
presence of n-butyllithium, to afford the corresponding substituted
methoxybenzotﬁiophene;

4) deprotecting the substituted methoxybenzothiophene obtained in step 2) or

25 i step 3) with tribromoborane under conventional conditions;

5) transforming the resulting hydroxy compound into the corresponding
sulfamate by treatment with sodium hydride, with amidochlorosulfonic acid or _

by reaction with sulfamoyl chloride in dimethylacetamide; and



3) treating said hydroxy substituted

nmet hoxybenzot hi ophene with triethylsilane under argon
in dichloromethane to afford3 he correspondi ng
substituted nmet hoxybenzot hi ophene; 15 4) addi ng the
substi tuted net hoxybenzot hi ophene obtained in step 3)
in solution in dichloromethane to a solution of boron
tribromde to afford the correspondi ng hydroxy
benzot hi ophene; 5) transform ng said hydroxy conpound

into the corresppndi sul famate. by trea

sodi um h rqp&gn@ ﬁ?ﬁ’b‘%l’ﬁ’%l’ﬁé‘ ’r“ﬁo?ﬂ['ép%ﬁag% %ﬁéﬁl‘-’ﬁeﬂ peroxide in
Sul f amat eriiedtaakhic 8l 958y deivedRéday Sordneasdi Nng to claim

1, which has a neltin point of 110 C and is

obt aidmabl @nwe b%()t,b jopherssderivativg ageardinghtocglaipni,| which has a melting
CONMPIgsait BP §B taft: blé') D¥&EL

6- rretpiﬁoxy %)enzo llop ene b))&ﬂoi‘%heésg‘cg)?%@%gé%alla% L cgg;prlsmg the
mBnolstepsel:deri vati ve wi th N bronpsucci ni mi de

and. p-tolye ni 2 nsf.or m ai .
nonobr ono y d g?‘?v\lég[ %v eﬂ? S ﬁéigl%gmx%‘)ba 8%i G?n tc’Cb Lg?'n' ¢pgresponding
with My u@mbrmgmlmnv&&mhdmmlmmdeﬂspnglueﬁesulfomc acid,;
with cy ohex none |n aff rd

Correspo blglPlilq Igta vatwe mto an organomagnesium

met hoxybeﬁmidbl @ﬂheﬂﬁg UBIdBY aPoh Gl Bt,00BRU thé SSondlhsidy it with
eating sai d hydroxy. substituted

Hert hoxybéﬂﬁ'@bﬁamﬁé Ep@nto fped M souresending] diydegxyostbstituted

i n di chl Ghansbanshicnehd Misk ihiRiafPldn@RBARdI Ng

substi tut ed nethoxybenzothlophene 36 4) "addi ng the

subst i t ut¥d wating xyseidnz bydrosphenbstioredi m@&quwbmﬂu@wne with
in solut r t ha ug | f n

tribr om %l'sﬂhfng lﬁgfep af) Cg‘lr rﬁgcg%)g% ?tﬁ%ehio A Qﬂbr% th% Qrespondmg
benzoth|cphﬂmsgiﬁ&ﬂmxﬂnmﬁmhmmhgwsa|d hydr oxy conpound

8307 um i MAERERR B BT RhepBioghfh, Shpined’ sep 3 in

OXI di zi ngohifien ﬁeﬁwmom@emmawm dofayiod o@%oﬁﬁutri\b%rﬁidb So afford the

o Yo o bet gt e bl agogcel] ¢ act & anc
derivati v taaeemsthg daitl hy@ldxlyBompod o ARScoRreSRIntinGuifamate by
treatment with sodinm hydride and amidochlorosulfonic acid.
20 _
3- Sﬁlfamate benzothiophene derivative according to claim 1, which has a melting
point of 110 °C and is obtainable by the process as defined in claim 1 comprising the
steps of: | _
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
25 monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid,;
2) transforming said monobromo derivative into an organomagnesium
bromide with Mg under argon in Et;O and then condensing it with
cy(;lohexanone in EyO to afford the corresponding hydroxy substituted
methoxybénzothiophene using standard conditions;
30 3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding

~ substituted methoxybenzothiophene;

h=N

A,

RN



10 point of 98 C and is obtainable by the process as
defined in claim2l conprisi ng the steps of 1)

converting the 6-nethoxy-benzdt hi ophene (3) to the
correspondi ng nonobrono derivative with

N- br onobsucci ni m de and p-tol uenesul fonic acid; 2)
transform ng sai d nonobrono derivative into an

or ganomagnesi um 15 brom de with My under argon in Et20

and then condensing it with cyclodecanone in Et20to
afford the correspondi ng hydroxy substituted . . .
met hoxybe‘qijz%i%fﬂgo o FEPs fiﬁ%“@fhﬁﬁbbcﬁnao%@ﬁﬁ?qei ghfainedzyin step 3) in
treating ssgtifhn Y SiprofobiBde foU4d 8lution of boron tribromide to afford the
met hoxybenzot hi ophene with triethylsilane under argon

i n di chl ceaawending hydrony bevzdthidpbensor r espondi ng 20

Subst i { ur o Pt SRR RDERSond e B Bt eledfsie gyitamate by
[ 5_ ‘sol ytﬁeatmdnn;w?hsgdi?ndlyéﬁdlmﬂ andd@hknbe::jdﬁomin aafl; bor on
T T e LT e p—
i nt o t he i€ atflvosqacett R Hidl diciabdbmetiyne. 25 treatment with

sodi um hydri de and am dochl orosul fonic acid. 5 -
Sul f amat e benzot hi ophene derivative according to claim

1, Wi coulhamtcbdBbihidplencRRiiRhtiRl acddrdfy & BRG 1, Svhich has a melting

obtai nabl e by the_ process as defined in claiml

dBnp Bt A98 He and iscqbiainablegy thy peasasseastdefiged imeclaim 1 comprising the
6- WEtS{Eng; benzot hi ophene (3) to the correspondi ng

~ nonobrono derivative with N-bronosuccini mde and

p- t ol uendgubdnyritmga died;6-BFthoRy-benzathsdpbend (§) stai ¢he corresponding

nonobr o i vatkve i.nto..an.organonagnesi u romde . .

e v bR dat it Pt BN ERERE AR nic acie

wth cyd)odesdsane | aidEtmdobonaf fdekishatiee into an organomagnesium

rrespondi ng hydroxy sulstituted .
Bt hoxy b@rBE BEheME GBAsHg 28N BarQ o (egngondsasige it with
treating cyatbdechydieOxy PP Shi Add@dthe corresponding hydroxy substituted
met hoxybenzot hi ophene with_  triethylsilane under argon

in di chl SrSRBYRaetbiophans wing sapdardsepdibipenidi ng
3 e gt ph sl SR Sl it
in - tricthylsilane under argon in dichloromethane to afford the corresponding
20 substituted methoxybenzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
" solution in dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophene; _
~ 5) transforming said hydroxy compound into the corresponding sulfamate by
25 treatment with sodium hydride and amidochlorosulfonic acid.

5 - Sulfamate benzothiophene derivative according to claim 1, which has a melting

point of 146 °C and is obtainable by the process as defined in claim 1 comprising the

steps of: |
30 1) converting the 6-methoxy-benzothiophene (3) to the corresponding

monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;



solution in dichloromethane to a solution of boron
tribromde to afford the 10 correspondi ng hydroxy
benzot hi ophene; 5) transforgi’/ng sai d hydroxy conpound
into the corresponding sulfamate by treatnent with

- sodi um hydri de and am dochl orosul foni c acid; 6)

oxidi zing the resulting conmpound by 1.05 equival ents
of hydrogen peroxide in trifluoroacetic acid and
di chl oronet hane. 15 6 - Sul fanat e benzot hi ophene

derivativ accordlng to claim1, which has a nelting

poi nt of Ygdrapsigmmng ssa&btla?‘%%‘l’@o bYeItvABVe riBieedl  grganomagnesium
defined igofid Wih SAMIUS NPednnén Eﬁ@pﬁncpfthenl)condensmg it with
converting the 6-methoxy-benzot hi ophene (3) to

cor r esporfdriegecangnemindir@nto  @tfpidy ghei verrworhimg hydfoxy substituted
N-br Oms%&h&gﬁb ﬂﬁ Re -Ss%%‘l dBBleGn@c! d:  2)

transf orm ng rono derivative I nto an

obg anonag&)estrwimgbraa[d dbydrokh Npbatindet aegiemybenzéthdphene with

N e A M C—

met hoxy besbaithted pletidRybeardibiophargar d conditions; 25 3)
treating . 6? .hydroxy substituted
met hoxy belz {4 fife Atbstivtsd methaxyhgprathjophency Abfained g oitep 3) in

i n di chl apeilh A Mchi@oRbhotdud Q%oﬁlﬁﬁﬁ ©$BORR! #8romide to afford the
substi tut ed benzot hi ophene; 4) adding the substituted

48t hoxy besorstnondins dyidosn berizathdbrhanest ep 3) in  sol uti on

i n dichl t

to affor Sj)tqﬁgg ""gtg%flegg? glér?g[hwg%d H]% e éoHeQJoﬁﬁEhg‘iulfmte by

benzot hi dpfagnent W‘it)l sodinmdifydridé mgl mdok:lﬂntomdﬁnmc(aoﬂp ound

sul f amat e

Sodi um ny AP BEABE A B BFBGE) L1k SR e Togbeon perovie

voxidizingnhhhxmﬁsuknmhgmﬁMﬁﬂﬂMﬁdwbmmi.2 equi val ents of

H&drogen peroxide in trifluoroacetic acid and
chl oronmet hane. 7 - Sul famate benzot hi ophene

der i gt $Menake Bérﬁbﬂﬁﬂ)phéhecdeﬂilvﬂﬁlﬂe ad0bidely 10ahim NMRYHiIEHEhs a meltmg
5 point of 132 C and is obtainable by the process as

 def i matPrhlgY %{? i’ﬁdl is ebfaisable by ghe process ppghafingd in claim 1 comprising the

steps of:
1) converting the 6-methoxy-benzothiophene (3) to the corresponding

20 monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;

2) transforming said monobromo derivative into an organomagnesium

bromide with Mg under argon in Et{,0 and then condensing it with
cyclohexanone in Et;O to afford the corresponding hydroxy substituted

methoxybenzothiophene using standard conditions; .

"~ 25 3) ftreating . said hydroxy substituted methoxybenzothiophene with

triethylsilane under argon in dichloromethane to afford the corresponding
substituted benzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in

solution in dichloromethane to a solution of boron tribromide to afford the

30 corresponding hydroxy benzothiophene;

3) transforming said hydroxy compound into the corresponding sulfamate by

. treatment with sodium hydride and amidochlorosulfonic acid;

“

Prsc



1) converting the 6-nethoxy-benzothi ophene (3) to the
correspondi ng nonobrono derivative with

N- br onosucci ni i de and p-told®nesul fonic acid; 2)
transform ng sai d nonobrono derivative into an

or ganomagnesi um 10 brom de with My under argon in Et20

and then condensing it with cycloheptanone in Et20 to
afford the correspondi ng hydroxy substituted

met hoxybenzot hi ophene usi ng standard conditions; 3)
treating said hydroxy substituted

met hoxy b@nmzadiring teensuliiig bompatindthinyd. 3 edravedenisdEhydogporperoxide

in dichloropethane to . afford the corresponding 15

subst | ¢ (Tt RS 1843 R Bloioliea ) C2har ng he
substituted nmet hoxybenzot hi ophene -obtained in step. 3)

in solution in dichloronethane to a sol ution of, boron ]
tri bf orrHEmi® bS‘fZPEW%PhPﬁ%Hgfé‘@W%éiYG_ R sl bxvﬁwh has = melting
kB nZgdikY FZNBEPE andis dbtAMBIOEHB Groxadsths YA PN chRAAN YdRiprising the
into the correspondi ng sul famate by 20 treatnent wth
sodiiﬁﬁﬂ?ﬁdride and ani dochl orosul fonic acid. 8 -

Sul f amat ' en. Lvall r ghhng, t.0.cl al .
L i chonagheRull ARCOGR BhloffioREhd (' e Cldtidonding
obt ai nabinendbyorndderprative with dsbrdefoswethimideahd privlienesulfonic acid;
conpri si | ps..of - 25 1) cqnver.ting the .
6 et hox 3. EHTRRE b mpabri ot RGNS clish il ppeenomasnesium
Ibnobr onbrodédel weithi \Weg Vaidder NuBsrONRSHGO mhdi then advgldensing it with

p-tol uenesulfonic acid: - 2) transform ng said .
honobr ontyelRFRERE . Fh, t%\nafﬁarﬂ e FRUFTORIAE iy aubsticuted
Wi th My wegekyRrigaiopienEhab spdideshaangensing it

with cycloheptanone in Et20to_afford the . .
corres po%li HEAtmgdr %1*(%, dydeory + (ubsfitutgd methoxybenzothiophene with
met hoxybeRaQiNhRP e H#ebd 9 HidMIBHEMERNH LEHORS the3Sorresponding
ﬁ% treating sald hydroxy substituted

2t hoxy basiguted epsHersbenzothiopbenept hyl si | ane under ar gon
in dichl " r i ng: . .
subst | t uPoa it A8 bRl e ERhliRIRERE Bhined in sep.3) in
subst i t uschdiomein hbshienedzhe oplheodrtobtel wech irbremiie t8)afford the
in 5 solution.in.di.chl oronet.nane to a sol ution of
bor on trFﬁ?&ﬁ%ﬁEQWF%WWE?ﬁﬂﬁH@%E?%rresponding hydr oxy

benzot hi §piaeRfdrming said hydroxy compound into the corresponding sulfamate by

20 treatment with sodium hydride and amidochlorosulfonic acid.

8 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
point of 137 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:
25 1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2} transforming said monobromo derivative into an organomagnesium
bromide with Mg under argon in Et;0 and then condensing it with-
cycloheptanone in E;O to afford the corresponding hydroxy substituted

30 methoxybenzothiophene using standard condifions;



5) transform ng said hydroxy conpound into the
corresponding sulfamate by treatnent with sodi um
hydri de and ami dochl orosul féfi ¢ acid; 6) oxidizing the
resul ting conpound by 2.2 equival ents of hydrogen
peroxide 10 in trifluoroacetic acid and

di chl oronmet hane. 9 - Sul famate benzot hi ophene
~derivative according to claim1, which has a nelting
point of 126 C and is obtainable by the process as
defined in claim1 conprising. the steps of 1

. . 5 1) _
converti Ay fsating mstid oxBydsesyz otHisiitedne @PXY‘E“’%‘%{B‘OPMW with

cor r s popeliikiiafDAREO H%_ogg i &i@lﬁlb%%e‘fﬁa&l@ to a,fgqrd ﬂélé)? corresponding

,N—bronosucctnlnlde and ) uenesul foni ¢ aci
t r ansf or sabsgtutesli ethornybbazstioplené;vat i ve i nto an

or ganomagiesi,um . brom de wi th under. argon,i.n Et 20 -
and ¢ hen L aRRL S A Gell mdnd BBt cBiaR  lph Hisrer 3 in
asford t beud@r irediohiocinghdngdioox yolstidis bf berbadribhide to afford the

met hoxybenzot hi gpheng usj ng st andard condi tions; 3)

reat | ngoueRon{iE B o Bipphess -

met hoxy bgpagidierahefad v&?,aﬂaxy ichinpbiiidl intd @B RoHBGRRdIAE §@famate by
in dichloromethane to aiford the corresponding .

subst i t MRt Witk sasking by fridsand seridoshlozerylfppic prid;
substi t ugfsixi&ﬁ{n%%y P&Hﬁﬂg Qb%ﬁmf@.baéqﬁ%llem_o?th%alf-oéln peroxide

in 25 solution’in dichloromethane to a solution’o

boron tr ingriflnprgecetig agidfand dichigometbaneespondi ng hydr oxy
benzot hi ophene; 5) transform ng said hydroxy conpound

into the corresponding sulfamate by treatnent with

sodi SmSwfdmaddcandhiaphabe cletivatoscémding taciaim [36viddh has a melting

S RO S e PSRRI BL NS, ACEFEE ROk FLahMising e
_obt aptggddfe by the process as defined in claiml

nprising the steps of. 40 1) converting the )
85 ot hoxy b@ﬁmlﬂsoﬁﬁe ﬁemﬁtéyxx-éelvﬁ 1P P*?ees(gb rigi # corresponding

nonobr oMpsoRlEBroMRl de¥ifativel WANT Y OMBRUSHInUEhHEp-Bd18knesulfonic acid;
p-tol uenesul fonic acid; 2) transform ng said

monobr o) dExsieaminge spidt ananebnga fisHEYHES iRfm 2By RgppEnagnesium
1 10 Rl AP SIS LGSR bl 1 v
cor r esponyiengtdnpue ory EkGbde j affirddthe corresponding hydroxy substituted
20 methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
triethylsiléme under argon in dichioromethane to afford the corresponding
substituted methoxybenzotlﬁophene; 7
4} adding the substifuted methoxybenzothiophene obtained in step 3) in
25 solution in dichloromethane to a solution of boron. tribromide to afford the
cofrésppnding hydroxy benzothiophene;
5) transforming said hydroxy compound into the corresponding sulfamate by

treatment with sodium hydride and amidochlorosulfonic acid.

30 10 - Sulfamate benzothiophene derivative according to ¢laim 1, which has a melting
point of 122 °C and is obtainable by the process as defined in claim 1 comprising the

steps of:



met hoxybenzot hi ophene usi ng standard conditions; 3)
treating said hydroxy substituted

met hoxybenzot hi ophene wi th 4friethyl silane under argon
in dichloronethane to afford the correspondi ng
substituted nmet hoxybenzot hi ophene; 10 4) addi ng the
substi tuted net hoxybenzot hi ophene obtained in step 3)
in solution in dichloromethane to a sol ution of boron
tribromde to afford the correspondi ng hydroxy
benzothlophene transform ng said hydroxy conpound

into the) cs?rr‘@gtm dhsr f-augfloxyrberzogiiophepe aBeint the tqerresponding
sodi um hy i, VAL IRER M&ﬁi&k@&%&g@equ ﬁen@;ulfo ]gc acid;

oxi di zing the resulting conpou ents o
hydr oger?) p eamf@mng i sad rimbhaborma cddrivating i idtoa rad organomagnesium
ene

dichlor Syl f anat e .be t hi
deri vat | Ve ag’cor[t | nggtoldcﬁ aa‘r%nl V\EtZ &)ptﬁ%ln %Pilenﬁlag it with
poi nt  ofcydBactihomadin Etabtiai nihide they cb:h&;pmidiﬁ:@é@fdﬁ&y substituted

defined in, cl risin steps of: 1)

conver t iMGPH| e'@?"ﬁl%?‘ﬁgg %6‘14%‘4)?51‘?81%@”%3) to the

cor r espa)di #ghtingOrvaky Oﬂ?chdﬁjl? | \6@bdti@edM tkbthoxybenzothiophene with
-N- br onosucci ni m de and t ol uenesul foni ¢ aci d;

2
t r ansf ortftAysidagequadsh @5&%&1 dichlopemethanc tor afferd the)correspondmg

OrganOﬁ%gﬂﬁﬁhg@hmﬁ*ﬁ¥%éﬁh&%ﬁﬂb&@ under argon in Et20
and then condensing 1t wth 25 Cé | odecanone in Et20

100 af f ordd adding dher @siptmmdwgl othidpbeict obtethed in step 3) in
et hoxyggﬂﬁgé I'i% Qfddﬁ?&gméﬁg&?t 5%”@%9 o(f%%gdnt JI%In(ﬁmdg )to afford the

treating sal
nethoxyhsnﬁthmnghgmmmybmmmhmmmumndS|Iane under argon
[ [ hane t afford the cprre

d h
Subst | ¢ 00 GHPRORAE SH SRy omnute i B Sty ding gulfamate by

subst it lﬁeednmmﬁw&mmﬂhd@mmﬁda&mabmnmcﬁt ep 3)
sol%& chh&ronethane 0 _a solution of boron

r| br oni TEFRE d BBk ?fgll‘{wsog(f}}lydmgen peroxide

enzothlu@@ﬁmeoacuiééezdé}d&m&%t&ﬂﬁhag sai d hydroxy
conpound into the correspondi ng sul famate by

treatment with sodi um hydri de and am dochl orosul foni c
api 41 - Sulfamate benzothiophene derivative acédrding to claim 1, which has a melting
- point of 102 °C and is obtainable by the process as defined in claim 1 co.mprising the
20 steps of: |
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative into an organomagnesium
bromide with Mg under argon in Et;0 and then condensing it with
25 - cyclodecanone in Et;O to afford the corresponding hydroxy substituted
methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
tricthylsilane uﬁder argon in dichloromethane to afford the corresponding
éubstimted methoxybenzothiophene;
30 4) adding the substituted methoxybenzothiophene obtained in step 3) in

solution in dichloromethane to a solution of boron t:nbromlde to afford the

corresponding hydroxy benzothlophene

-



6) oxidizing the resulting conpound by 2.2 equival ents
of hydrogen-peroxide in trifluoroacetic acid and

di chi oronet hane. 5 12 - Sul fanate benzot hi ophene
derivative according to claim1, which has a nelting
point of 132 C and is obtainable by the process as
defined in claiml1 conprising the steps of 1)
converting the 6-methoxy-benzot hi ophene (3) to the
correspondi ng 10 nonobronop derivative with

N- br onosycci ni.m de and p-tol uenesul f.oni ¢ acid;

transfor H@‘F%’f“&‘&nﬁffﬁb}!‘!{ﬂﬁ grperad i tﬁ%f%real ndilg sulfanate by
Or ganonNagaa i WitHdoa it BydMde AndVimideeRIbrodi i ddid; Et 20

and then condensing it wth 4-nethyl cycl ohexanone in )
Et 20 t o @X ¢xdigingrle resplting pomppund tyy4? eqyivalenipaf hydrpgas peroxide
nmet hoxybgnz: ' | condi tions; 15 3)
(reati o SEARAE R Y54 Bt AR |

rlet hoxybenzot hi ophene with triethylsilane under argon

o AR ek Bt 5 b BB SR Wi s  molin
S ubspdibtdfedd?2 retahd ksydiedizabldbp e gicccssisale figdl ih Rlath @rodyprising the
in solution in dichloromethane to a solution of boron
tribﬁ@ﬁfﬁé to afford the 20 correspondi ng hydroxy
benzot hi ppheReirtiRg e aBHhRhGHYKEnSGhidphshE! P3Y 16 OB ObdEksponding
into the corresponding sul famate by treatnent with
hdi um hiperplramgderivative sath Nbermspemnimidecng p-tolyenesulfonic acid;
Sul f amat ¢y bgpg inap e ' I WExi r di t j .
2 i ch hag SRngP SRR pRRLNAL' WhiQ0Ge A SrkhBhiinesium
obt ai nabbrenfige twigh pvigcesdr agrgdef inn&bG mnd| them ¢ondensing it with
conpri si el f 1) convert]| t .
ot hos iy RisERhonl 600" E LA | B8  camesponding  hydroxy
nmonobr oneutdttutedatdthexybeidotibpghensmsacaandard caditings;

-t ol uengsul foni ¢ aci, d;, ,2) transformnin ai . .

nobr on®) AR | F8} PG oRiANG gntggtﬁefm(%whwphme with
brom de widthyldlind REledr MG dickibrdPetiafe th &ifford the corresponding
condensing i h 4-nmet hyl cycl ohexanone in Et20to
O

A it
afford t SE@W%@%%@W@PW&fHV@#@%? substi tut ed
et hoxybgnzahink ORE eRBstiRied InshaRARALAIGHNRRL | Mdned?n step 3) in

solution in dichloromethane to a solution of boron tribromide to afford the

20 corresponding hydroxy benzothiophene;
5) transforming said- hydroxy compound into the corresponding sulfamate by

treatment with sodium hydride and amidochlorosalfonic acid.

13 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
25  point of 170 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p—toluchcsulfonic acid;
2) transforming said monobromo derivative into an organomagnesiurri
30 bromide with Mg under argon in Et;0 and then condensing it with
4-methylcyclohexanone in Et;O to afford the cormresponding hydroxy
substituted methoxybenzothiophene uéing standard conditions;

=



3) treating said hydroxy substituted

met hoxybenzot hi ophene with triethylsilane under argon

in di chl oromethane to afford%he corresponding

substituted nmet hoxybenzot hi ophene; 4) adding the

substi tuted net hoxybenzot hi ophene obtained in step 3)

in 5 solution in dichloronmethane to a sol ution of

boron tribromde to afford the correspondi ng hydroxy
benzot hi ophene; 5) transform ng said hydroxy conpound

into the corresponding sulfamate by treatnment with

sodi um hydr i atingid said dbedipxy osubstibied asthwxy@pzothiophene  with
oxi di zin 0 equ e
hydrogenqpéggmhﬁé%h%%p%qﬁggﬁﬁ g%?%%%%%ﬁéﬁa%¥ dgﬁ%(m%Qﬂmn¢ng
di chl or ormbdmanaimétlmxy@utéthmph@ebenzot hi ophene

der oL 5 SRR RGP e SR W s 3

dsf i ned Isﬂluﬁblalmuich{-‘diﬂﬁ&ﬂhﬁmd’lﬂ) 4 RBlutih 8P Bofdh- tribfordille to afford the
converting the 6- nethoxy benzot hi ophene (3) to the

cor r esporf8repondins bpdrenp bergethiophergs wi t h

N br OmS%Qﬂaﬁéf%ﬂﬁ apd ]ﬁrd}c%/lé%%%ﬂlluf 20 BeaGhlspondihg sulfamate by
transform ng sai d ronobrono derivative into an

or ganomadifatieghyith setiadiydiidhandpmiderbtoresuifoniciagidet 20

and t hen th lC :
2120 to & Papgi 89 il DepeullF by d 2 oA WrdgHh poroxice
éDbstltumEdﬁhakha&wbenkmtmmdﬁhemmmmmang standard

conditions; 3) treating said hydroxy substituted

nmet hoxybenzot hi ophene with triethylsilane under argon
~i'n dildhiSaifanst bedeitiephahd adrtlatiteaceordingsp 0éth Ngwhich has a melting

substi t ut t hgx benzothlophene ..
su bstpf’t"ﬁ?fgﬁoﬁ”ﬁﬂﬁ%%@ﬁ%? 1R 0% 55 éﬁ@ce%%saff%%a%&] %ﬁtlag@épcog}pnsmg the
in 2& §aiut|on in dichloronethane to a sol ution of

E ron trlbron1de to afford the correspondi hg hydroxy
nzot hi dpheawertimg he fomgthnryrgenzatbionhges dRY f@orﬂ%merespondmg

i nt o 't he GhRARPIMINAGSKI] WBﬁmmécmﬁﬁﬁ@EJ?ﬁftolﬁ\éﬂe&lfomc acid;

sodi um hydri de and am dochl or osul foni ¢ aci
Sul f amat €) basérriing Haide menobyemd \derixativer ditag an oor@hmmngnesmm

L g, B Ao T P g gt i

obt ai nabl’& ocessS a
conpri Si ﬁgnethﬁlcydwleqxanmfe. in Et;0 to afford the comesponding hydroxy

20 substituted methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
25 solution in dichloromethane to a solution of boron tﬁbromide to afford the
| corresponding hydroxy benzothiophene; -
5) transforming said hydroxy compound into the corr’espondiﬁg sulfamate by

treatment with sodium hydride and amidochlorosuifonic acid.

30 15- Sulfamate benzothiophene derivative according to claim 1, which. has a melting
' point of 92 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:



43 1) converting the 6-nmethoxy-benzot hi ophene (3) to

the correspondi ng nonobrono derivative with

N- br onosucci ni mi de and p-tofdenesul fonic acid; 2)
transform ng sai d nonobrono derivative into an

or ganomagnesi um brom de with My under argon in Et20

and then condensing it with 5 2-nethyl cycl ohexanone in
Et20 to afford the correspondi ng hydroxy substituted

met hoxybenzot hi ophene usi ng standard conditions; 3)
treating said hydroxy substituted

met hoxybBnZSnYRTERh el Ginpathoxyrhepeqtbiprhang n63) u it dhe afqgtspponding

in dichl :91695@51&1@rflgm'ia@ivéﬁ»fuﬁrl\ﬂbﬁnﬁosﬁ&wlﬁﬁﬁ%g pR8uenesulfonic acid;
substitut ed nmet hoxybenzot hi ophene; 10 4) addi ng the
subst i t uZledrarsioroing besid omenelshwne dubiative et r&nstoaan@nagnesmm
sol u o) 0 t n.
%ﬂei}? gﬁl{og\gg {11[9&%? 6}? ih E?OS%‘?]' \‘.38111‘ Qa8 with

trlbronl Fespondi ng
Benzot hi b-ptedl}éqycﬁ)heansf mr rﬁtf(g wai affolnd/ dthex y:om};ppnhugj hydroxy

Sodi um RSN H P R BRI S o )

oxi di zi ng) t heath%S ukdid N Gy @R O Uiiesthited . anawyﬁaizeﬂﬁ@heﬁe with
hydr ogen per oxi de |n trlfluoroacetl acid and

di chl or o ne ypgder aggon dpndichlyamsibens dppbiped the corresponding

deri vat | ¥@sRaramiliitkybzbifiphbde; Whi ch has a melting
ﬁglnt of 72 Cand is obtalnable by the process as

fined fhnaddiag the subytituted imethetybenzpthiephepss obfained)in step 3) in
converti io'ﬂe 6d19ﬁgl$ﬁi%¥ha €14 qt J&i&ﬁﬁ%ﬁ#&) trhRothl¥ to afford the

correspo I ng nonobrono derivatlive
N—bronnsmnnﬁpnmmngimdudyﬂmmnNMQM&ﬂmlfonlc acid; 2)

transform erivative into an ..
o oo o STt R BRI S S b rePoncing sfarate by
and the ntrémmehﬁnﬁtmdhﬁn liydride 2Bd amidochlorosuifonic acid;

or2r gls poqﬁ;o%@! o 0 eg%u tr.llggjn g%t!p{)]q = S’éf 22 Eac?uieafhfan?sr g f yd?ogen peroxide
et hoxybﬁuﬁﬂﬁ&bmeh@aaduﬁd dighistortiaig conditions; 3)
treating said hydroxy substituted
met hoxybenzot hi ophene with triethylsilane under argon

i n dj £hEQERIRE DaR6H E)ogh@)jef (%Hé‘ %Vtéeacg&'ﬁ n%it? Qia&gg rigwhlch has a melting

substi t ut ed nethoxy nzot hi ophene ing t
subshdintf &d “fesniddx pblainalle by o&wpmeesa bs défmed in plag &go@prising the

P} steps of;

1) converting the 6-methoxy-benzothiophene (3) to the corresponding
| monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming. said momnobromo derivative into an erganomagnesium
‘ bromide with Mg under argon in Et;O and then condensing it with
25 7 2,2—dimethylcyclopéntanone in Et;0. to afford- the corresponding hydfoxy
substituted methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzbthiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene;
30 4) adding the substituted methoxybenzothiophene obtained in step 3) i
solution in dichloromethane to a solution of boron tribromide to afford the

corresponding hydroxy benzothiophene;

=



solution in dichloronethane to a solution of boron
tribromde to afford the correspondi ng hydroxy
benzot hi ophene; 44 5) tranéform ng said hydroxy
conmpound into the correspondi ng sul famate by

treatment with sodi um hydri de and am dochl orosul foni c
acid. 17 - Sul famate benzot hi ophene derivative

according to claim1, which has a nelting 5 point of
172 C and i s obtainable by the process as defined in
claiml conprising the steps of. 1) converting the :
6- met hoxy») epstempng pié hediogy compeund inter the spoestpmding sulfamate by
o om ey h (St bR TRSNE RN HiediR A0

p-t ol uenesulfonic aci d; transtormng said

nmonobrono derivative into an organomagnesi um 10

brom_._de it h. under. argon i.n Et 2Q.and the . ‘.
conadisi e fRpricohs Rt el iS5 B R G 'hiFtdhos @ melting
t 5 afpbiut 6f 1T CHIdrieSNAIAGH1E By eqrooeys assdelisitd inlblAAh 1 comprising the
met hoxybenzot hi ophene usi ng standard conditions; 3)

t r eatteRYOkai d hydroxy substituted -

met hoxybeyzedveARBedR \Wihdhoky-bepbiklophéRn QB&)’J NG efhe k82 ponding
in dichloronethane to afford the corresponding 15 o
subst i t utteerohmndeyivetivecyiti ¥ hremesucapimidridndp-tofienesulfonic acid;
substi t utwgd ggm%E ot hi e i ned.in, st .
in solugﬁoggﬁﬁ [ S%?o%gkggﬁggtggg&ggﬁU?F%nmgfﬁgggﬁﬁgmwunn
i9i br omi deomide afvithr Mgt rederc argoe sipo EHiOn eoldy dreax yondensing it with

benzot hi ne. ransformn ajd raxy conpound '
hto t he i lyRralongRERe dmpudbl sl B etrRor e, bydrosy
so_dij_um hwdﬁsﬁﬁﬁecﬁlﬁéﬁhﬁﬂbdﬁnﬂﬂiimﬁﬂh%ﬁgﬁtﬁ%&fd a)_'ndﬁil)ons; f ‘
oxldl zing.the resultlng conpoun .2 equivalents o )
hydr ogen%ﬁer%?ﬁ% spid ¢ hydenyor ﬂg’é'é%'% acf oXyhguzothiophene  with-
di chl or ongéthaRRne hthder tsbh aNBAiENIBRNEAIBE APNERRI the corresponding
g rivative according to claim1, which has a nelting

poi nt SBstingel methpryberzogientiengibl e by the process.as

defined i9) LapigMnt G@URGICA Bgﬂﬁ)ﬂﬁ)enﬁtﬁgﬁl%e%ge “obldingd in step 3) in-

converting the '6-net hoxy-benzot hi ophene ] _
cor r esporigiutign imdivhlorameshanertp \aasdluteonpf boron tribromide to afford the

N- br onos Wl l%g gﬁﬂ5 |fonic acid; 2)
transforﬁ?ﬁ%ﬂgg% Hﬁ%o r&%%h§§5§%%tive into an
or ganonmaghéshyfonming said hydroxy compound into the corresponding sulfamate b
20 treatment with sodium hydride and amidochlorosulfonic acid;

6) oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide

in trifluoroacetic acid and dichloromethane,

18 - Sulfamate benzothiophene derivative according to claim 1, which has a melting

25  point of 185 °C and is obtainable by the process as defined in claim 1 comprising the = -

steps of:
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
mondbromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative iﬁto an‘ organomagnesium
30 bromide with Mg under argon in Et,0 and then condensing it with
2-adamantanone in Et;O to afford the corresponding hydroxy substituted
methoxybenzoﬂliophene using standard conditions;

=



. conpri si AETERE
6- met hoxyy BeRgahith® m@ﬁ?dl(a@ chRpbliRl iﬁﬁﬂhe%@ﬁ%bﬁ&ng sulfamate by -

30 bromde with My under argon in Et20 and then
condensing it with 2-adamantanone in Et20 to afford
the correspondi ng hydroxy s#Bstituted

met hoxybenzot hi ophene usi ng standard conditions; 45
3) treating said hydroxy substituted
nmet hoxybenzot hi ophene with triethylsilane under argon
in dichloronethane to afford the correspondi ng
substituted nethoxybenzot hi ophene; 4) adding the
substi tut ed nmet hoxybenzot hi ophene obtained in step 3 )
in 5 soPltitating exdhl loidemet haHstiugeda methgxyhspzeshiophene  with
boron tr h [ \ :
penzot hi SHARe |80 w368 i BehiGRbLARAE N MRTHAE Mlfesponding
i nto t he sustitutsipocibonyhesaoltiiopiene by treatment with

sodi um hydri.de apd a 0 su f oni Q 19.- )
Sol t a2 iGe: B opIBRd PEORR Y ERoRRaE optendd i e 3 in
15 whi chsélatoem nﬂﬁichloftgnetﬁwieﬂb Dboldfi¢h 6F Bdnitdbromide to afford the
obt ai nabl e by HP ocess as defined in claim1l

g Ryskoxys bepyothion ing the

nDnobronD derivative w br onmosucci ni m de and

p- t ol uen&&ainfephyith sadivm hydudeandapidechiorepulgnis asid-

nmonobrono derivative into an organomagnesi um brom de

with My under argon in Et20 and then condensing it

Wthi9 zsatfanan bamﬂaéophﬁnfﬂmaﬁme adcbuling tohdaim 1, which has a melting
corr ..

nmet h e nz ot #1 i op A e%r%alﬁéq‘?] é}' h}eapn gcess asc%rf{ ‘% }nocr%%lm gfompnsmg the
treabmmgﬁSald hydroxy substituted

nethoxyb zot hi g th, 20 tri | s n er

argon in S ‘fﬂ*ﬁ‘l"%‘i"g‘ ﬂﬁa\rgl ?%O%P%}Za&f%ﬁe% K?)estﬁoﬁ?:ﬁ (fgrresponding
subst i t ulneBhobRiHbUEYIPARZCHH NFH%&B@sucéihuﬁd@hd&p—tdl@enesulfomc acid;
iubstltuted nmet hoxybenzot hi ophene obtained in step

3)
ol UEP oRATSEOTRNIYEn Sailo MANGRIG, eEVATE 1t na% f OB REnesium

tribron gg,hide af iR ot MEderC afdofS RO T Jarfdy WX ¥ondensing it with
benzot hi ophene; 25 5) transform ng said hydroxy

conpound 2rademantagong oinr 6 tliaffgrd dhe spmesponsiing hydroxy substituted
treat nen orosul fonic

aci d; 6)E%&ﬂ%$9%%§h eﬂ%&%ﬁmﬁﬁgégﬁ%%g%g by 2.2

equi val edds tofatifg d rsaxge nhysleoxox i debstituted methoxybcnzothlophene with

20 triethylsilane under argon in dichloromethane to afford the - conespondmgr

substituted methoxybenzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
solution in dichloromethane fo a solution of boron tribromide to afford the

corresponding hydroxy behzothiophene;

25 5) transforming said hydroxy compouhd into the corresponding sulfamate by

treatment with sodium hydride and amidochlorosulfonic acid;

6) oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide-

1n trifluoroacetic acid and dlchloromethane

30" 20 - Sulfamate benzothiophene derivative according to claim 1, which has a melting

- point of 112 °C and is obtainable by the process as defined in claim. 1 comprising the

steps oft

By



in trifluoroacetic acid and dichl oronet hane. 30 20 -

Sul famat e benzot hi ophene derivative according to claim

1, which has a nelting poiff of 112 Cand is

obt ai nabl e by the process as defined in claim!]l

conprising the steps of t 46 1) converting the

6- met hoxy- benzot hi ophene (3) to the correspondi ng

nmonobrono derivative with N-bronmosuccini m de and

p-tol uenesul fonic acid; 2) transformng said

monobrono derivative into an organomagnesi um brom de ]
with My Ungewvedingorthé ro-methoxghenzotderhean déhstondghd tcorresponding
w th propanal. . i = ] | Lo
Py oy SORRredfayeiet ks BBl AR AR Rtonic acic
st-andar d2)c érackfornongs ; sad) momdromg dsivetitey dntoxyn organomagnesium

substi t ut ed. yret hoxybenzot hi o {th triethylsi.]ane .
inder  arome Tl N SR AsER RS 28 g odgeing e ith PSpanal in
&or r es porgd BQ affordlihié térdspehdimy RyyenBainted pltideybehfothiophene
4) adding.the substituted nethoxybenzot hi ophene

obt ai ned™si sndprdppodifionss o) ytj on i n di chl or omet hane to-

- a solutipn gfadagr ofdid I inhaeRY deubfinftd Omgkifdbenzothiophene  with
_ correspondlnPﬂhydroxy benzot hi ophene; transform ng
S

5
sai d hydrigtylstanepede argan in Wichlosomethansnien aiord the apseeponding

by tre | ' j.de and
'anidochﬁ%?%gﬁf¥%%?g§gg#%&h¥%g%%’- Sul f amat e
1I9enzot hi ©phddieg disy isubtiinted anctiorgbengothppbérei pbtainedhincstep 3) in
has a nelting . ppinAt of 159 C and. . S tainable hy th
oy ocess el in B Birine 167 RGbT of HRinh @Brp o8 Bfford e
- 1) conveddienghntling hydrery bexasthiephend; hi ophene (3) to the
correspondi ng. 20 nonobr.ono derivative w

th .
N- br onostd OFRg 53 3i51_r?xg| CPERoung b, the cc?gie&ondlztg sulfamate by

tr ansf or idafdert Wigh STRNEDEIEe ST @b GtodulfoRicaHid.
Qr ganomagnesi um brom de with My under argon in Et20

d-then condensing it with propanal in Et20 to
af f o5yd. § SR $RSHRRGhAR dWidERNhcaHBRE td bibfd 1, which has a melting

nmet hoxybenzot hi ophené using standard conditions;
point of 159 °C and is obtainable by the process as defined in claim 1 comprising the
steps of’ |
1) converting the 6-methoxy-benzothiophene (3) to the corresponding

20 ~ monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative into an orgaﬁomagnesium
bromide with Mg under argon in Et,O and then condensing it with propanal in |

| Et,0 to afford the corresponding hydroxy substituted methoxybenzothiophene
using standard conditions;

25 3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
_substituted methoxybenzothiophene;

4) adding the substituted methoxybenzothiophene obtained in step 3) in
solution in dichloromethane to a solution of boron tribromide to afford the

30 corresponding hydroxy benzothiophene;

| 5) transforming said hydroxy compound into the corresponding sulfamate by

freatment with sodiam hydride and amidochlorosulfonic acid;

=



25 3) treating said hydroxy substituted

nmet hoxybenzot hi ophene with triethylsilane under argon

in dichloromethane to afford7the correspondi ng

substituted net hoxybenzot hi ophene; 4) adding the

substi tuted net hoxybenzot hi ophene obtained in step 3)

in solution in dichloromethane to a solution of boron
tribromde to afford the 30 correspondi ng hydroxy
benzot hi ophene; 5) transform ng said hydroxy conpound -

into the corresponding sul famate by treatpent wth )
sodi um h{pridigng.he serliBgoapeund PoA2cauppgntsof hydsogen peroxide
oxi di i ng, { B oF Bk AIRO MY 2 equi val ents of

hydr ogen peroxide in trifluoroacetic acid and

di chl oronet hane. 22 - Sul f amat e benzot hi ophene

deri yatiwve. accaor di t.0_cl.ak.m. ' as, ] .
5ot At SufteRaE FeRidhfioning 4Bl b palBi bl RESaih [ s o meting
dBf i peidt.6Ml2sl°al andlis obwminable by ghd precess sedefined irldlaim 1 comprising the
converting the 6-nethoxy-benzothi ophene (3) to the

corré@ﬂ% ing nonobrono derivative with

N- br onosygcidiiveitig ad @medbiebasbibicphbse aB) dio tH) corresponding
transform ng sai d npngobrono_derivative jnto, an ..
or ganonaGRebromordrryaidys With Nrbrpmespceiniaide andpfolpspeglippic acid;
and t hen o6 ORGGRSHIE | dhidMhdhoBRHR) &lerivitivie ifth2%h t Srganomagnesium
afford thé correspondi ng hydroxy substituted -

A8t hoxy bémmidaivigdgamnde agorsindtixfd ead thengiondeppigg igyith hexanal in

treating sai if Ut y ' thionh:
et oy b e hiL Y ol ey substituted mathoxybenzothiophene
i n di chl esmgstahdard comdiédsprd t he correspondi ng 15

© substituted net.hoxybenzot hi ophene;. addi.ng. the, .. -

Substi  utdg tﬁeé’%lﬂ%xfﬁgzgi(%f”&ghéﬁbe’mg@%dai H%—?&h"ug‘ﬁg%"tz‘é%‘“?}‘me with
i N sol utiighylsitandi Gdiled moFeRt i dRhlotomethdaleutol afffordf thb afobresponding
héibronide to afford the %ﬁﬁ% espondi ng hydr oxy

nzot hi SPhRtied methoxyhear ®sai d hydroxy compound

i nto the gosdasP andsndtifiidd atBioRybzotBfdph&RabbRbkd Wt flep 3) in
sodi um hydri.de and anidochlorosurfonic aci

d. 23 -.
Sul f arat éol&iAR du idinremethars fo asPRIHom OF bPEAnNEILIgMide 4 fford the
1, which chﬁ*ésp%n&ﬁé%r&gxy benzothiophene;

| 5} transforming said hydroxy compound into the corresponding sulfamate by

20 treatment with sodium hydride and amidochlorosulfonic acid.

23 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
point of 98 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:
25 1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobrofno derivative with N-bromosuccinimide and p—foluenesulfonic acid;
2) transforming said monobromo derivative into an organomagnesium
bromide with Mg under argon in Et,O and then condensing it with hexanal in
Et,0 to afford the cofresponding hydroxy substituted methoxybenzothiophene
30 using standard conditions;

LS



point of 98 C and is obtainable by the process as

defined in claiml1l conprising the steps of: 25 1)
converting the. 6-nethoxy-bé%zothiophene (3) to the
correspondi ng nonobrono derivative with

N- br onobsucci ni m de and p-tol uenesul fonic acid; 2)
transform ng sai d nonobrono derivative into an

or ganomagnesi um brom de with My under argon in Et20

and then condensing it with hexanal in Et20 to afford

the correspondi ng hydroxy substituted

met hoxybéhz dehtingohesid I3draxyi nipbstituied arwictbondcniotmephene  with

48 3) t. j id h it d .
ot howy bSEauas Rl LbE ™Y SURTRIHEARE o affsel fhe.pogsponding
i n di chl arbetimtddanahéxybadzbthiehhede cor r espondi ng

substi tuted net hoxybenzot hi ophene; 4) .adding.the . . )
Subst | { (P LAURBE DS HERBOEN) BRROREewistifEne aidpinagiep 3) in
i57 5 sobdlificin dichlofieMzaBRs hagdition ¢F ERbr LitRmRE to afford the
boron tribromde to afford the correspondi ng hydroxy

benzot hi eRFrspnding hydrogydrearathiaphedsi d hydr oxy conpound

~into thes Rﬁﬁsﬁﬁ'ﬁﬂg@diaﬁkgh bk PEGthSouRY inth"BALSRRhontidesulfamat
sodiun1hy§ride an anid%ghfgrogﬁffoﬁ?c aci d, %3' g uifamate by
oxi di zi nieatmentrwithusodiumg hydsids eudh amisipclopselfanicvatidnt s of

. hydr ogen - X4 b ' I ' ' .
Y chi or ofe st B oA E BBl oPirogen peroxide

Heri vat i ndriflocroadbiin geitl end Hizhloraipethdnch has. a nel ting

point of 115 C and i s obtainable by.the process as

defined in claim1 conprising the steps of: 15 1) .

convat { Bulganidie bénzothidphxne QeRaidicicopidriao cBim 1 Owhith has a melting

correspondi ng noQronp  derivative wth . . .

N- br%&cﬁﬂe' ek ‘QWBH I¢ by e Resetsras deiineddp glaim 3 comprising the
t rangégrgl ng sai d nonobrono derivative into an

or ganomagnesi um_brom de with My under argon in Et20

thd t henlkowaesntirggthet vpathexydipareshierkane c &Db ok ahe etrpereponding
in Et20 {80 bAbdefifiRive With.B sB& i Ihd atgf& nesulfonic acid,
substituted nmethoxybenzot hi ophene using sta arg

condi t i ofk;tragyformingt said wanebromdr dsyvasiubsinia uine @rganomagnesium

o BOYORMSRAC RN D ] DL LRSS i
cyclohexanecarboxaldehyde in Et;O to afford the corresponding hydroxy
20 substituted methoxybenzothiophene using standard conditions;
3) t1:eating said hydroxy substituted methoxybenzothiophene with
tricthylsilane under argon in dichloromethane fo afford the corresponding
substituted benzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
25  solution in dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophene; |
5) transforming said hydroxy compound into the corresponding sulfamate by

treatment with sodinm hydride and amidochlorosulfonic acid;

30 25 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
point of 132 °C and is obtainable by the process as defined in claira 1 comprising the

steps of:



substituted benzothi ophene; 4) adding the substituted

met hoxybenzot hi ophene obtained in step 3) in 25

solution in dichloronmethane4fo a solution of boron
tribromde to afford the correspondi ng hydroxy
benzot hi ophene; 5) transform ng said hydroxy conpound

into the corresponding sulfamate by treatnent with
sodi um hydri de and am dochl orosul fonic acid; 30 25 -
Sul f amat e benzot hi ophene derivative according to claim

1, which has a nelting_ point of 132 C and

obt ai nabllé BRAVETBE pHisC és‘ge‘g%"yd‘éef"izﬂ ipphenec I(%\l rfP 1the corresponding
conpri si Rehabh®moeBRRiR with ¥DrorkdsueARMEAE hidh-thRnesulfonic acid;
6- met hoxy- benzot hi ophene (3) to the correspondi ng

nmonobr o m3) d@imsmlmge siit momobriogeo slsB¥ativenide #h (Prganomagnesium
p- toluen a ) n&f QA NG4S

nonobr om) er ?Cg ’f‘vgg %éa#ggggglnon%n%& Sﬁrﬁq Bondenséneg it with
wbth My uydehexan@mboxaid&wdﬁ iankt,©hton afforld éres congespending  hydroxy

with 5 cygl xane ar oxal.dehyde i.n fford the

obor  copo R DRF GO BN uiihe SR CondieloR

met hoxybesmzqidéa'n@%)heme Uﬁyéli’@cySt amgamcbdc Oﬂﬁthbkﬂﬁﬁzotﬁ))phene with
treating saj ydroxy substjitute

et hoxybéﬂ%ﬂﬁraaa e aigeR g dirlerpmetiang e affrad they cgigpsponding

in dichl @ﬁ&@{ﬁké}pﬁ@z‘gﬁoﬁﬁén@rd t he correspondi ng
substi'tuted benzot hi ophene; 4) adding the

ibstit u%&%hﬁ%yﬁ’é’ﬁﬁzf@tem @Bﬁ@hﬁé’e@mtbﬂomel pbtajiped, igystep 3) in
in solu bﬁﬂoﬁ 'ﬂ} glcﬁgalrﬁ-ﬁ&ﬂﬁ{eh@rhes&&u \)ﬁtrolc"q{:ibx%;m@@{oogfford the
to affor

tribronide correspon I Ng roxy
benzot hi @phestpendlﬁg hydremstienrothinghegwi d hydr oxy conpound

into the ondln Ifa te b 19y n k-t I
- sodi um hySE 25 3% cﬁ?f‘%n% tf éln'inc %gl Stfgm% & sulfamate by
oxi di zi ngrehi‘mﬁ:nt eraulsdsdmg hgdrmumﬂdnﬁgbcm&osaﬁunﬂzabldm s of
dr ogen X|de yifluoroa aci d._an
- Egc 1 or 0 S ORAHAAE g rEbulie ARG S 2o Rty BiBR  hydrogen peroride

derivati metrmmaeétm&cidcmaldwhmrdmemﬁhech has a nmelting
point of 90 C and is obtai nable by the process as

defined in claim!| conprising the 20 steps of
26 - Sulfamate benzothiophene derivative according to claim 1, which has a melting

point of 90 °C and is obtainable by the process as defined in claim 1 comprising the
20 steps of:
1) converting the 6-methoxy-benzothiophene (3) to the cormesponding
moﬁobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative into an organomagnesium

“bromide with Mg under argon in Et;0 and then condensing it with

- 25 cycloheptanecarboxaldehyde in Et;O to afford the corresponding hydroxy

substituted methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
tﬁethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene;

30 '4) adding the substituted methoxybenzothiophene obtained in step 3) in
solution in dichloromethane to a solution of boron fribromide to afford the

corresponding hydroxy benzothiophene;

=
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1) converting the 6-nethoxy-benzothi ophene (3) to the
correspondi ng nonobrono derivative with

N- br omosucci ni mi de and p-toPfenesul fonic acid; 2)
transform ng sai d nonobrono derivative into an

or ganomagnesi um brom de with My under argon in Et20

and then condensing it with 25

cycl ohept anecar boxal dehyde in Et20to afford the
correspondi ng hydroxy substituted

met hoxybenzot hi ophene usi ng standard conditions; 3)

tr eat i nd) Smnsforying ¢xig hydipxyicontpeund into the corresponding sulfamate by
nmet hoxyhenzot hi i i .efl. ' r argon
i o ngat AR BSAEn fhidoe dd SO AR
substituted nmet hoxybenzot hi ophene; 30 4) adding the

substi t d t hoxy.benzot hi.ophene obtained. i p st. 3 .
T i e RS AR VLS S Tne o1 Fieimy BHER b melting
Bri hopitbfl €33 @ afd 9 bbtainkBle by Ahd HOPEO A BEhinY G dn 1 comprising the
-benzot hi gphene; 50 5) transform ng said hydroxy
conpBBRAEi nt o the corresponding sul famate by '

treat menty whiariRdindm d¥Ehbdf vanduaspas hd3?’_r RS 4hd ARYr@sponding
acid. 27°- Sul famate benzot hi ophene derivative _
accor di riaenobragpadanivativaitie N-bramosuchisimida gnd p-tela¢nesulfmic acid;
135 C a [ | r etjn ' :

ci ai m 1 ol e dlfackling Qfiafe Sntl” h "Fitabdhnagnesiom.
10- net hoXyeheez githi dzhemder 3ygano in hét,@onamd shandiondensing it with

nmonobr onp rivative w th, N:br uccd.ni.m de and ]

o ettt Sl T g o G FSbonding bydroxy
monobr orgabsiiited filethoRybefdthidphee §i8ing FRg AR cortitléhs;
browideﬁytr1 b unde gngon in Et20 and then

g weat y &Y'

condensi t 3t At SHeinteh x Arcarybrzpthiophens  with

to af f origedbRilaR! iRRP ARG RitHIvRIHeth&I¢0RS hittidehe corresponding
met hoxybenzot hi ophene usi ng standard condi ti ons;

1Br eat i ngubditgehyutoxgbesppsiophareed -
et hoxyhanzRfid ARN SRRk m&ﬁdﬁ%a&b&idggaﬁ UBed 3088y 3) in

in dichloromethane to afford the corresponding
subst i t ioliondn dobjdsemebatd toph splution of detinnigibrgraide to afford the

substi t ' ne.obtained in step 3)
in soI3%?%ﬂﬂ$%ﬂg§¥%§gfg%%%ﬁ%ﬂgmﬁ% a solution of boron
t ri br om Yeranefoathingrsaidthydroxg aonpepod dite thehgurespopding sulfamate by
ZBe nz_ othi {PEAtNERT With sodium hydride and amidochlorosulfonic acid;
6) oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide

in trifluoroacetic acid and dichloromethane.

28 - Sulfamate benzothiophene derivative according to claim. 1, which has a melting
25  point of 107 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming. said monobromo derivative into an organomagnesium
30 bromide with Mg under argon in Et;O and then condénsing it with
| cycloheptanone in Et;O to afford the corresponding hydroxy substituted
methoxybenzothiophene using standard conditions;

>



5) transform ng said hydroxy conpound into the
correspondi ng sul famate by 20 treatnment with sodi um
hydri de and ami dochl or osul f 8ki ¢ acid; 6) oxidizing the

resul ting conpound by 2.2 equival ents of hydrogen

peroxide in trifluoroacetic acid and dichl oronet hane.

28 - Sul famate benzot hi ophene derivative according to
claim1, which has a nelting 25 point of 107 C and is
obt ai nabl e by the process as defined in claim!]l

conpri sSi the, step f 1) conyerting the . .
6- met hoxyr b&F3BEN; i?b‘ieg‘é’d'(%‘)’ t%‘\éft%teéorrpﬁg‘ﬁ?@’ﬁa‘i‘%?&mphe“e with
monobr onRiedAdiNR Lider Wirkéh M REGIRSHEMLA 1 AffoRlthe corresponding
p-tol uenesulfonic acid;  2) transformng said

nmonobr on®bgituied aqthaxybenzethiapbereganomagnesi um 30

brom de wj ' 3 Q!ﬂ@ . .
condensi ﬁgéﬁlh\%‘gﬁﬁg gézﬁpoﬁep% é\hr{}) gé}té%fin %G%hgog%pg ra by adding
the cor r dpweibianegoymintuy of siid mdnetwhdtituted methoxybenzothiophene in
met hoxybenzqt.hi ophene using. standard condi tjons; 51 .
3) treatf n'“fjﬁ%tg’ind OEy’ETSBt)Y; Q%Bg? i IPU?‘S’&‘D@ o atford the *corresponding
met hoxy bsiethokyticaphiEinphentt h~ triet hyl sil ane under argon

in dichlorongethape to afford the corresponding. ) .
substit u?le& § Hgiyagﬁmﬁ i‘B‘ﬁf\%’ﬁ’@?“Z@}hl %F’&%/IOQ%"H& fhetep 4) in
cor r espoghiig mUdisilblotictdns®d ROKYIRAZA fir&P BRREmRM to afford the

adding 5 iodoniethane to a m xture of said

Hbnosubse9rraspadingdiyrixy hersostipphsptiene in  a sol ution

of n-but Al j .

corresp oﬁjdﬁdghmﬁeﬂg]hgg @y@g@gﬁq@%@%ﬁ g{nﬂ égl d g(gtdel Sﬁcg’gndtlrlggesmfamate by
subst i t utredmemitvithepdmnrigtdride phd awidobilaiosgtbnicadd.ep 4)

in solution in dichloronmethane to a solution of boron
tribromde to afford the 10 correspondi ng hydroxy

benzzs ﬂsmﬁmebezﬁ))th_wphﬂmf cldnfrivaﬁ@ &gbﬂiﬂ'gytdrdhﬁm pmhhumla melting
to t.he rorsonln u te tr atrren.VVlt. . .
D e S G SRt e T Eirr s s BN St Cormprising the

Sul f agmto benzot hi ophene derivative according to claim
| which rﬁsamalting 15 point of 90 Cand is ]
obt ai nablk WYVartes fheceswethoxyhepzofbigphene o (3 #9 1the corresponding

conpri si Rgnbtibmo FEBRBivO twith N-bFoRbé8Edin iMeHet B8 p-toluenesulfonic acid;
¢ mEt—hOXX)- .bu?aggfgf'rgilng plsqa?c? emgggbr(t)glb tclgr?va%igé ri?l?(! oarxlxdlog ganoma esium
g A
20 bromide with Mg under argon in Et,0 and then condensing it with
cycloheptanone in Et;O to afford the corresponding hydroxy substituted
methoxybenzothiophene using standard conditions; |
- 3) treating said hydroxy substituted methoxybenzothiophene with
friéthylsilane under argon in dichloromethane to afford the corresponding
25 substituted methoxybenzothiophene; . |
4) alkylating the corresponding substituted methoxybenzothiophene by adding
iodomethane to a mixture of said monosubstituted methoxybenzothiophene in
a solution of n-butyl lithium in hexane to afford the corresponding
- methoxybenzothiophene; |
30 5) adding the substituted methoxybenzothiophenie obtained in step 4) in
solution in dichloromethane to a solution of boron: tribromide to afford the

corresponding hydroxy benzothiophene;

g



nmonobrono derivative with N-bronosuccini m de and

p-tol uenesul fonic acid; 2) transform ng said

monobr oo derivative into ah2or ganomagnesi um 20

brom de with My under argon in Et20 and then

condensing it with cycloheptanone in Et20 to afford

t he correspondi ng hydroxy substituted

nmet hoxybenzot hi ophene usi ng standard conditions; 3)
treating said hydroxy substituted

met hoxybenzot hi ophene wth triethylsilane under argon

i n di chl @rtowsiotramg shid la?fdi‘fmycbdmmumb inte gpordicsppnd@E sulfamate by

b hi,o | i h
PO T R o T

addi ng 7)01&&1@113‘161@&6&(1&11@ dffinxliduh& b9f2 Béquilvalents of hydrogen peroxide
nnnosubstlt ted nmet hoxybe t hi ophene 1n a solution ‘
of n- but§ A YreACER 3 M OREERRRGr d t he

gorrespondi ng et hoxybenzot hi ophene; 30 '5) addi ng the
substitut ed nmet hoxybenzot hi ophene obtained in step 4)

in Mol lfets bergp@iapbersndarivaties acsodingoto qumnl,o»ffhlab gsonder the

tri %ﬂﬁbfs@h&ﬁldq;ﬂfa‘ﬁﬁ% &hﬁinalﬁ@?{r BRSNS éf%ﬁﬂ‘!éfpﬁ(%[alm 1 comprising

benzot hi ophene; transform'ng sa
conﬁb@ﬁﬂwﬁﬁio the correspondlng sul famat e by

treat menf l‘é}}%ﬂlﬁl d't tmﬁ%iﬂ g? Ib@&%tl‘ﬁg] h%gg dbgr% ef: o@o'rrespondmg

acid; 7) OXI e resu oun
18qui val enmmbocfmmgm‘mgemwim l\bmodxasudcmmrdbfahdjpnﬁiaa&%mlﬁ)mc acid;
aci d and,.di chl.or onet hane

benzot hi QpFRHETRG \/‘?f$\f8°%?&’5?ﬂ‘%h %{5“'?%" I“&‘i{’ m?l OlgAPURagnesium

i's underbrbiame WMy dki REGh @ | EROdaid B&T &:loﬁ@éﬂsﬁg it with
by the pg§§ ss as defined in claiml conpr|5|n

steps ofYEPherianpas timnfPnée afiopt thc pomesnond Iﬁgdﬁ’ﬁéﬁfé! substituted
(3) to tﬁ%&%&&%&%}%ﬁamﬂﬁo stRBRERARIEEr | vative w th

N- br omosucci ni m de and p-tol uenesul fonic acid; 2)
15r ansf or nticaiaed seishobydesy denbsisuted e npethaxybenzothiophene  with

or ganoﬁ&ﬁ@ﬁgigﬂa[ﬂe ﬁid%fnag% WHI Rid f&iﬂ&ﬁz!neafog Qi 2% te(s)pondmg

and then cohdensing it eptanone In
af ford tsubstdeted evsﬂmmhmgothlpdhﬂmy substituted

met hoxy %%8}143 ng egoerrelslgclm g sugsrl%?t (9 me&o(:jc%cnggtﬁi.ophene-by adding
bromobutane to a mixture of said monosubstituted methoxybenzothiophene in
20 .a solution of l n-butyl lithium in hexane to afford the corresponding
methoxybenzothiophene; _
5) adding the substituted methoxybenzothiophene obtained in sfep 4) in
solution in dichloromethane to a solution of boron tribromide to afford the
corrésponding hydroxy benzothiophene; _
25 6) transforming said hydroxy compound into the corresponding sulfamate by
treatment with sedium hydride and amidochlorosulfonic acid.
31 - Sulfamate benzbthiophene derivative according to claim 1, which is under the
form of a limpid oil and is obtainable by the process as defined in claim l.cornpris‘ing
the steps of:
30 1) converting the 6-methoxy-benzothiophene (3) to the corresponding

monobromo derivative with N—brom_osuccini_mide and p-toluenesulfonic acid;



15 3) treating said hydroxy substituted

nmet hoxybenzot hi ophene with triethylsilane under argon
in di chl oromethane to afforé&3the corresponding
substituted nmet hoxybenzot hi ophene; 4) aikylating the
~correspondi ng substituted nmethoxybenzot hi ophene by
addi ng bronobutane to a m xture of said
nonosubsti t ut ed net hoxybenzot hi ophene in 20 a
solution of n-butyl lithiumin hexane to afford the
correspondi ng _.met hoxybenzot hi ophene; 5) adding the

subst i t ut?ddTHSfHBURE RO IPITOBFAS: GHY I ie dRtP nak  (Fganppagnesium

in  sol Utyififhde | Rithi Mgf ase iR id EiF0 SHdUIhAN cBfdensing it with
boron tribromde to afford the correspondi ng hydroxy
benzot hi sptlehentammesin HiAh$o niford ¢he apuespyeriing yhydroxy substituted

conpound _j ' I : .by
treatnenfﬂﬁﬁgﬁb%%ﬁ@@ﬁ%ﬁ%ﬁ%@ggﬂgﬁ%Hg%?Q@é%forosulfonic

abi d. 313) Sudatiagmtseidoehygdrviy ophisstittaier metitoxytenzothiophene  with
according.tp claim1l which.is. under the  formof a .
oot otreriGtas uiten Ahiep ' BipHBFEtsuheE cos i Ghe Famgpponding
I n ¢l ai mskbsti@fRd msthogybehArthispkedas; of : 30 1) converting

t he 6-net hoxy- benzot hi ophene (3) to the correspondi ng )
monobr ond®) 3&¥1apag iﬂ%Fec‘WeFHPﬂHWBrSBe’I%%‘H PrihRxyhenggibfophene by adding

p- t ol uengsyhbiRitine 18 @i fliktute 8Bsaid nohéABSiREM ok FbAzothiophene in
nmonobrono derivative into an organomagnesi um brom de

wWlth My @ngelutian goin o-bptp: dithinmd in hegxaeoride atfpdg the corresponding

wi th cyq%&ﬁﬁg | t20 to afford the

correspondi ng E@g?%%)hgﬂ stituted

met hoxy bei zatdivgo pive mibstisitetg nethongeandotbivpbiénei obtsined iB)step 4) in
treating sai.d hydr substituted, . . . :

et noxy benDEPR b B RHBRE a'h SPhson of aton risemids g gtford the
i n di chl anasgpohding hirdrogy barzdthidphewnr r espondi ng

ybsti tuted net haxybenzot hi ophene; 4) alkyl ating, the

381 T es porf EFILHEE SO SR GGl Bt The o tgpe Sultsmate by
addi ng bRt v 8odi@maydiidd sdeansifiodhfdrékulfonic acid;
nonosubst i t ut ed net hoxybenzot hi ophene in_, 10

€ [ . a .
sol uti on 7dPxiizng P reevitimespmpruRe Rade sayivalontsrof hyRgen peroxide
cor r espongifithordRLRAUYPSIZRLHIHBRRERS.

20 32 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
point of 110 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:

1) converting the 6-methoxy-benzothiophene (3} to the corresponding
fnondbro’mo derivative with N-bromosuccinimide and p-toluenesulfonic acid;

25 2) transforming said monobromo .derivative info an organomagnesium

bromide with Mg under argon in E{;QO and then condensing it with
cyclopentanone in EtyO to afford the corresponding hydroxy substituted
methoxybenzothiophene using standard conditions;

3) treating said hydroxy substituted methoxybenzothiophene with

30 triethylsilane under argon in dichloromethane to afford the corresponding

substituted methoxybenzothiophene;



5) adding the substituted nmethoxybenzot hi ophene
obtained in step 4) in solution in dichloronethane to
a solution of boron tribronPle to afford the
correspondi ng hydroxy benzot hi ophene; 15 6)
transform ng sai d hydroxy conpound into the
correspondi ng sul famate by treatnent with sodi um
hydri de and am dochi orosul fonic acid; 7) oxidizing the
resul ting conpound by 2.2 equival ents of hydrogen
peroxide in trifluoroacetic acid and dichl oronet hane.

20 32 - ‘puddingatie Bbalytedi BHOKNELegErthipahengeobiaed dr rigep 3) in
to clai g‘;ﬂ&ti MY ﬁﬁhﬂ?&n&hﬁ@l_{o' D91R3 BF b8ion1iBrdmild % Liford the
obt ai nabl e %y t he process as d&t’ned in claimi

conpri scogespbmlinshwhexyobenzdthiopbenegrt i ng t he

6- met hoxy- benzot.hi o n 3) to the. correspond
monobr o FAF D SHA 19 X, earBARl br e e andfis sulfamate by
P- t ol uenesttchowitl sedhind hyddde a)d dmiderdiRssulfogicsaidd
nonobrono derivative into an organonmagnesi um brom de
with My under argon in Et20 and then condensing it

W t B3 ¢Y&IcBRBBERN Bronila {H20 to afford the
correspondi ng- hydr oxy subStituted

met hoxybenzot hi ophene usi ng standard conditions; 3)
treating -said hydroxy substituted

met hoxybenzot hi ophene with 30 trietHyl silane under
argon in dichloronmethane to afford the correspondi ng
substi tuted nethoxyﬁenzot i ophene; 8H,)4) adding the

substitut ed net hoxyfenzot hi'sphene optai ned in step 3)
sol ution of boron

in solution in dic Ioronetl. 2
3 gRaydroxy (1)
P Sats

tribrom de toHgfforg—tHe--c
“benzot hi ophene; 5) kransfor d hydroxy conpound
into the correspond®ng sul famate by \5 treatnent with
sodi um hydride and am dochl orosul foni*¢gopcid. 33- 1. A
compound of formula (1): R OR3 (CH2)m HZN- [-O---
R (OIS . .

wherein:
- Ry is hydrogen;
- Ry is hydrogen, a (C1-Ce)alkyl or a (C3-Cz)eycloalkyl;
_ - Ry is hydrogen, a (C;-Ce)alkoxy or 2 halogen;
15 -mis O; |
~1tis 0, 1, 2;
- the dotted line indicates that the sulfamate group is in position 5- or 6- of th_e.

benzoﬂﬁopheneding.

20 34.-A compound of formula (I):



10 wherein: - R is hydrogen; - R2 is hydrogen, a
(G -C6)al kyl or a (C3-Cn2)cgc|oalky|; - RBis
hydrogen, a (Cl-C6)al koxy oP3a hal ogen; 15 -niisO; n
is 0, 1, 2; - the dotted line indicates that the

sul famate group is in position 5- or 6- of the
benzot hi ophene ring. 20 34.- A conpound of fornula
(1): 55 R O RB (GHA HNSO---1 \ R2 (1) S \
(On wherein: - RL and R2 formtogether a group -

(CH2)p in which pis 3, 4o0or 5, 5 -RRS i s hydrogen, a

(A -C6)al koxy or a halogen; - nisQO 142; - mis 0; -
the dotted 1ine indicates that the syl famate group is
in position 5- or. 6- of t benzoq H%phene ring. 10
'35 - The conpound adéktordi to cIa| or 34, wherein

R3 is hydrogen. 36 4} The com
of clainms 33 tpp3o— .0,
position 6- of % he §enzot hi d
conmpound accor di ng kﬁ cl ai m 34

ording to any one
J)ans gr oupqi S in
[ 37 -

whi ¢

g
_ §S§s t he sulfan1c
-acid, 1,2,3,4- tetrahydro-di benzot hi &ﬁne-7-ylester

wherein: _
- Ry and R; form together a group ((CH,),- in which p is 3,4 or 5;
5 -Rsis hydrogen, a (C;-Cg)alkoxy or a halogen;
"~ nis0,1,2;
- mis(
- the dotted line indicates that the sulfamate group is in position 5- or 6- of the

benzothiophene ring.

10
35 - The compound according to claim 33 or 34, wherein R; is hydrogen.
- The compound according to any one of claims 33 to 35, wherein the sulfamate
group is in position 6- of the benzothiophene ring.
15

37 - The compound according to cla_im 34 which is the sulfamic acid, 1,2,3,_4-
tetrahydro-dibenzothiophene-7-yl ester

38 - The cdmpound according to claim 34 which is the sulfamic acid, 1,2,3,4-
20 tetrahydro-dibenzothiophene-7-yl-1,1-dioxide ester

39 - A pharmaceutical composition comprising a compound according to one of

claims 1 to 38, and a pharmaceutically acceptable carrier.

25 40 - A compound according to one of claims 1 to 38 for use as a pharmaceutical.

AR,



38 - The compound according to claim34 which is the
sulfamc acid, 1,2,3,4- 20

t et rahydr o- di benzot hi ophenes%-yl -1, 1-di oxi de ester 39

A pharnmaceuti cal conposition conprising a conpound
according to one of <clains 1 to 38, and a

‘phar maceutically acceptable carrier. 25 40 - A

compound according to one of clains 1 to 38 for use as

a pharmaceutical. 56 41 - The conmpound according to
claim40 for use as an inhibitor of steroid sulfatase.

42 Usk- Bhe contrpd acrdrdicg torakiimgtQt for useesah imflibilarof stetopl sulfatase.
38 in the manufacture of a medicanent for the

treatment or prevention of estrogen-dependent

di so4zieBe ofiebmpourhl Rab:dingasad d claimo ptté 68ad thg manufacture of a

conbi n e or several sexu end

t her 85 ?’P@ltg@e‘ﬂ? TeAlmPRt o QEFVERIA @ E&f['fpezs’ﬁgﬁ digqrdgys, wherein
of aphid ehpRERNSs opronlly cémbined ORRh A&RS or several sexual endocrine
anti androgens, |yase inhibitors, progestins and LH RH

agonihsrapewfic agamtsagrlentast &omy thes gronp gnmsishing, of grisstiagens, SERMs,
acco; aﬁgn§ pectell);

of agum ctgsr?ggiﬁl ?ﬁ %ﬁﬁllsng! nt rol b’ﬁ%ré ?’r’aégégenentu %ﬁf‘tﬁi{ sgonists or
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45 - Use of a compound according to one of claims 1 to 38 in the manufacture of a

medicament for the treatment or prevention of androgen_—dependent diseases, benign

25 or mﬁlignant diseases of the prostate or the testis, wherein said compound is
~ optionally combined with one or several sexual endocrine therapeutic agents selected
from the grou;i consisting of antiandrogens, progestins, lyase inhibitors and LH-RH

agonists or antagonists.

30 46 - Use of a compound according to one of claims 1 to 38 in the manufacture of a

medicament for the treatment or prevention of cognitive dysfunction.



agoni sts or antagonists. 30 46 - Use of a conpound
according to one of clains 1 to 38 in the manufacture
of a nedicanent for the tré&dtnent or prevention of
cognitive dysfunction. 4 57 47 - Use of a conpound
according to one of clains 1 to 38 in the manufacture
of a nedicanent for the treatnent or prevention of

i mmune functions. '

47 - Use of a compound according fo one of claims 1 to 38 in the manufacture of a

medicament for the treatment or prevention of immune functions.
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