WO 2003/101x#5 PCT/EP2003/008811 SULFAMATE BENZOTHIOPENE
DERIVATIVES AS STEROID SULFATASE INHIBITORS Field of : '
invention 5 The present invention generally relates to steroid hormones,

wanehmeligsspecifically relates to novel sulfamate benzothioppefgpaoa3ossiz

10

15

derivatives which are inhibitors of the enzyme steroid sulfatase. The
invention also relates to pharmaceutical compositions containing these
derivatives, and to methods of using them. 10 Background of the

invention The enzyme steroid sulfatase (E.C. 3.1.6.2., STS) catalyses the
hygdro%wi%of Lsirone sulfate to estrone and of RHEA sulfate to DHEA
(Dlgﬁ”e , ﬁioﬁméﬁem, IEIoppéEFgey er,Efgﬁi %Ff 173185 and Stein (Ff PR
Biol. Chem., 1989, 264, 13865- 13872). 15 The steroid sulfatase pathway

has been the focus of recent interest in the context of breast cancer, with
re%z{lﬂrg‘to the local intra-tissue formation of estrogens from the abundant

Cir isoimtsitifestrone sulfate (EiS) (Pasqualini JR, J. Steroid.
Biochemilol,Bigh: 5993, é?ﬁl% aRgLRUrisArddOlnbBlones. and more
Endocrinol., 2001, 171, 129-135). 20 [nhibition of this enzyme would o
praRREESY SRR ri%e BSYdnSYERRYMIGs AT RERT bEHAAUNSAmBdich are
intﬁiﬁsuafﬂotjl.ffzwy@ﬁmﬂ%&fef@ﬁgoiwgeaﬁtm@niﬁ@eﬁm)@St{@ee relates to
sulfatase pathway, it is now believed that another potent estrogen X
AR TGH SRR S BTRSH BeA a1y 7S & Sids of using
cotileilbe another important route, in the support of growth and
deFELqpma%r&ﬁpép&remIgan 205ndependent breast tumorg. The formatio.n of
estrogens In humans 1s scfﬁematlcally represented in figure 1. In patients

with hornidwerismendertid snlfatssca@fiatabé bh Biby sarbycanisntiydrolysis of
Used iR PIYER! estiaden SahesisrHoWaNGl, Cininakiiasshowed Bio. chem,

relative lack of efficacy for patients with estrogen-receptors positive
turHORP ST e igflione Gertéen #1, T SEiTanck Bigobhoma, K8, 9%, 13865
angzdgnat W, Eur. J. Cancer, 1996, 32A, 404-412). As an explanation,

steroid sylfatase path could be another important route for estrogen .
formation’i eb?@é‘gt %e pathway bas been the focus of recent mterest in the

context of breast cancer, with regard to the local intra-tissue formation of -e:simgens
from the abundant circulating pool of estrone sulfate (EiS) (Pasqualini JR, J. Steroid
Biochern. Mol. Biol., 1999, 69, 287-292 and Purohit A, Mol Cell, Endnéﬁnoi., 2001,
171, 129-135).

20 Inhibition of this enzyme would prevent EiS to yield free estrone (B1), which

in trn can be transformed into estradiol (E2) by enzymatic reduction, In addition fo
the estrone sulfatase pathway, it is now believed that another potent estrogen,
androstenediol (adiol) obtained from DHEA after hydrolysis of DHEA-S, could be

another important route, in the support of growth and development of hormone

25  dependent breast tumors.

The formation of cs&ogens in hramans is schematically represented in figure 1.
in . patients with hormone-dependent cancers, aromatase inhibitors are
currently used 10 prevent estrogen symthesis. However, clinical trials showed a

relative lack of efficacy for patients with estrogen receptors positive tumors

30  (Castiglione-Gertsch M, Eur. J. Cancer, 1996, 324, 393-395 and Jonat W, Eur. I

Cancer, 1996, 324, 404-412). As an explanation, steroid sulfatase pathway could be

another impnﬁant route for estrogen formation in breast tumors.



WO 2003/ 10 1 54 5 PCT/EP2003/003311 o EMATE (Ahmed S, Cun.

wo MEHethem., 2002, 9, 2, 263-273), estrone-3- sulfamate, is Elﬁ% cf:&!%”
standard steroid sulfatase inhibitor but with the major drawba f( %
estrogenic because of its mechanism of inhibition: the sulfamate m0|ety is
cleaved during the process of enzyme inactivation, which releases Et, not
5 from EiS but from EMATE itself (Ahmed S, J. Steroid Biochem. Mot.
Biol., 2002, 80,429-440). OH O 'HO O HZN-i-O EstradioE O EMATE

Other nqnvsterpid aukiarmats cumponedls rueh, relirsederjvagvesipjthesttone-3-

10 estrogenic properties are presented as_a ablfeﬁgl didates
oA 5 P BORTICHE S o L B e DRSS A B mior
frapavibediterbsia Butrolind, HsanrcerdRés. nRRAtnE0, 389hBRA6): €he sulfamate
HZN:11-O Q O 6(?% COUMATE 15 A cordln ){ thteret{s a niugh i B ‘
st@%‘%ystﬁf‘é S BT s With e i v?“%ytI% mag(l" it pg icular Toieases B, 1o
5 estmg@iajapeﬁmmlﬁeﬁﬁ‘ess%@mmﬁaﬁGf,thé%ﬁamﬂtiﬁmﬁmmnl‘vfﬂthﬁml 2002,
L%I disclosed herein is to provide sulfamate benzothiphene
derlv atives which are potent steroid sulfatase inhibitors. 3 Another aim of
the embodiments disclosed herein is a pharmaceutical composition
containing, as active mgredlgﬂ_{ a sulfamate benzothiophene derivative
as mentioned above. Still her aim of the embodlments dISC|0 ed
herein is the use of a-Suif 1 M
manufacture of a meg

. i ‘
Estradiot EMATE

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

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

o RN
Hzﬁ—g-—o o
g
6,6,7 COUMATE

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

Summary of the invention
An aim of the embodiments disclosed herein is to provide sulfamate

benzothiphene derivatives which are potent steroid sulfatase inhibitors.



various diseases and for managing reproductive functions in women, in" """
men as well as in female and male wild or domestic animals. Disclosed
herein is a compound of formula (la) or formula.(lb): R R2 O H2N-5-O
(CH2m Rt S O (O)n (la) R3 H2N-S-O- (CH2)m R" O ~ S R2 (O)n (Ib)
wherein: - Rl is hydrogen, a (CI-C6)alkyl, a (C2-C6)alkene, a
(C3-C12)cycloalkyl or a (C3- ClZ)cycIoaIl%ene wherein the cycloalkyl and
the cyéigatkene ae optitraliynehnens disalistitutedsiitha z{q&ﬁ#&aﬂewhcal
R [ r cloalkyl
o e ane: © T MR AL W
B A8 249¥-also form together a group -(CH2)P in which pis 3, 4 or

5; the daited aredisatesithat therdfamate ALoMRdS IRRASTON Rz qf6- of
of the benzothiophene ring. 3a Disclosed herein is provided a compoun
SHeMatia (1): RI R3 (CH2)m O T~

benzothiophene derivative in the manufacture of a medicament for treating or preventing
various diseases and for managing reproductive functions in women, in men as well as in

female and male wild or domestic animals.

Disclosed herein is a compound of formula (Ia) or formula (Ib):

Ra
9 P N -
HoN=8~0 (CHp)g—
5 s
13
(Oln (Ia)
R3
9 ﬁ\‘ NS A
HN-8-Cy {Chgjm—Ry
o 3
R {O}n (Ib)

wherein:

- R 1s hydrogen, a {C;-Cglalkyl, a {C:-Cglalkene, a (Cs-Ci)eycloalkyl or a
(Cs-CraJoycloalkene wherein the cycloalkyl and the cycloalkene are optionally meno- or
disubstitoted with a (C;-Cy)alkyl;

- R is hydrogen,

- isa (Ci-Ca)aikyE or a (C3-Crojeycloalkyl;

- R; is hydrogen, a (C ;-Cﬁ)aikoxy or a halogern;

- mis0,1,2;

- nis, 1,2

- - whenmis 0, Ry and R; can also form together a group {CHz),- in which p is
3,4or5; ' _ _

- the dotted line indicates that the sulfamate group is in position 3- or 6- of the

benzothiophene ring.



H2N-S-OiR2 S A\ (O)n (I) wherein: 3b Rl is hydrogen; R2 is
hydrogen, a (CI-C6)alkyl, or a (C3-C12)cycloalkyl; R3 is hydrogen, a
(Cl-C6)alkoxy or a halogen; misO; s - nis0,l,2; the dotted line indicates
that the sulfamate group is in position 3=0r 6- of the benzothiophene ring.
Disclosed herein is a compound of formula (I): RI 4 R3 (CH2)m !#2N S}
fps RZ 1;JS (0)h (1) io wherein: - Rl and R2 form together a group
-(CHI)B.inlwhigJ-uT Is 3,4 or 5; - R3 is hydrogen, a (Cl-C6)alkoxy or a
halogéh* e gs FEm ipieviess corengsnd efifremiticies that the
sulfamate group is in position 5- or 6- of the .benzothiophene ring. In
some embodiments, the disclosed sulfamate'ﬁ‘enzothiophene derivatives
can be represented by the following ggneral Frnla N: RT

Ry
HN-$-0-; N,
o S
{Oh (D

wherein:



R3(m S_OR2 Il (p (1) 20 wherein: - R, is hydrogen, a (CI-C6)alkyl, a
(C2-C6)alkene, a (C3-C12)cycloalkyl or a (C3- C12)cycloalkene, wherein
the cycloalkyl and cycloalkene are optionally mono- or disubstituted with
a (Cl-C4)alkyl; - R2 is hydrogen, a (CI-C6)alkyl or a (C3-C12)cycloalkyl;
25 - R3 is hydrogen, a (CI-C6)alkoxy or a halogen; mis0,1,2; nis0,1,2; 3c
when mis 0, R1 and R2 can also for# together a group -(CH2)u in which
pis 3, 4 or5; - the dotted line indicates that the sulfamate group
(OSO2(NH2)) 18 ||¥d[§8§ﬁ?0n 5- or 6- of the benzothiophene ring. s Among

the compouRdss dfrforgem aa((f; tHogelfylfibing (at:l€askcosieatt the following

conditions, are H gﬂly @f_e;fr 'ﬂk}& 20041101545 4
PCTIEP2003/008 1%%- B h‘ydf’zgen_, %} c%%é‘iggfkyl ora
(C3-C12)cyBidaflyl optionally mono- or disubstituted with a (Ci-C4)alkyl,
preferably Rilidai(@3-Cia)cycloalkyl optionally mono- or disubstituted

with a (Cr-C4)alkyl: -misOorl; 5 - R2 ig hydrogen; - R3is hydrogen; -nis
L R e N

0 or 2; - the'su group is in

|eheotiaephptiomngnd appended claims, a (C1-C4) or (Ci-C6)alkyl is 10
understbodiassthieanindgsaaleapandranthedisdiirated hydrocarbon chain
having | to Ry "

=] {CHz)m

(‘b}h o

wherein:

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

- R; is hydrogen, a (C-Cg)alkoxy or a halogen; b

- nis G, 1, Z;

- mis O

- 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 (I}

(O, (0 |
wherein: _ .

- R; 15 hydrogen, a (Cy-Cglalkyl, a (Cy-Celalkene, a (Cs-Cio)eyeloalkyl or a (Cs-
CizJeycloalkene, wherein the cycloalkyl and cycloalkene are optionally mono- or
disubstituted with a (C;-Cq)alkyl;

- Ry is hydrogen, a {C-Cgjalky! or a (C3-Cjp)eycloalkyl;

- R; is hydrogen, a (C1-Cg)alkoxy or a halogen;

- misQ, 1, 2;

- nisd, 1,2;



4 or, respectively, | to 6 carbon atones. Such an alkyl radical is for
example a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,

pentyl, isopentyl or hexyl radical. A (CI-C6)alkoxy is understood as

meaning a group -OR in which A is a (Ci- C6)alkyl as defined above. 15 A
(C3-C12)cycloallyl is understood as m %ning a saturated mono- or bicyclic
hydrocarbon having 3 to 12 carbon atoms. A (C3-Ci2)cycloalkyl radical is

for examplevehegioidpiaB, eycohity bley clepeniybtiexciohexyh(CH,),- in which p is
cyglohgntyl, cyclooctyl, cyclodecyl or adamantyl radical. A halogen is

understood as meaning a chlorine, bromine, fluorine or iodine 20 atom. A
(C2-Cb6)alkefeidtitdeinrond s endhatitiy aulfunntordsrandRSO(NHy)} is in position
unsagtiratietinbyiipeaRnsRaip having 2 to 6 carbon atoms. A

(C2-C6)alkene yadical is fof example an ethyleng or a propene, butene, .
penten(‘)-‘f-\{)nro ﬁ“ié’ﬁé: %%‘éﬂ“{i\ ' W?c%lé%ﬁﬁ%ﬁ%l@%@rﬁ%d’%%d the following
meandiigpan arsatiatkdieeted: 25 bicyclic hydrocarbon having 3 to 12

carbon atoms. A (C3-Ci2)cycloalkene radical is for example a

cyclopropene, cyclobutene, cyclopentene, cyclohexene, cyclooctene,
cyclodecene or adamantene radical. In view of their capability to inhibit

steroid sulfatase, and thus to dry out other sources of endogenous

estrogens as compared with aromatase inhibitors, the 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 WO 2004!101545 5 PCT/EP2003/008811 inhibitors,
progestins or LH-RH agonists or antagonists, in the treatment or

prevention of estrogen-dependent disorders or diseases. The disclosed
compounds can also be used for the control or management of _
estrogen-regulated reproductive functions such as male or female fertility,
pregnancy, abortion or 5 delivery in humans as well as in wild or domestic

animal species, alone or in combination with one or several other

therapeutic agents such as LH-RH agonists or antagonists,

estroprogestative contraceptives, progestins, antiprogestins or

prostaglandin.



The breasts being sensitive targets of estrogen-stimulated proliferation
and/or differentiation, the disclosed compounds can be used in the
treatment or prevention of benign breast diseases in women,

W&ﬁ%’é%ﬁé?ia in men and in benign or malignant breast tumoF$s- Wi §p3/048811

without metastasis both in men and women or in male or female domestic
animals. The disclosed compounds can also be used in the treatment or
prevention of benign or malignant diseases of the uterus or the ovary. In
each case, the disclosed compounds can be used alone or in combination

with RReionsaveEshOeTsaxyahRAfQG! iae(@g@gﬁrgﬁfoaﬂfﬁtég%ﬁ%ﬁ? mono- or

thfﬁ‘:g %;Sentio ed,e}gove. As the enzyme steroid sulfatase tran

DHER SRR o B Ear-SBreelBEarabn B ikt deris:@estbubroneptionally
anchditydrotésibsiarpdeyithe @isamyagy¢ompounds can be used in the
treg}gn}%rg or P_revention of androgen-dependent diseases such as

androgenic. alopecia (male pattern loss) (Hoffman R et al., J. Invest.

5 Deriatohy20@%ni17, 1342-1348) or acne (Billich A et al., 1999, WO

995%\8%9)1 ggn' n or malignant diseases of the prostate or the testis
(Reeé_ MJ,yRe&%%ndocr. Relat. Cancer, 1993, 45, 51-62), alone or in
combla&tiemiwith one or several other 25 sexual endocrine therapeutic

agepis ssHahas atiangdr ie ns, SERMs, antiaromatase,
progesﬁns, lyase inh?bgoﬁﬁ%g%ﬁ%ﬂggg%%%@z& ANtAGeH R Pinhibitors of
steroid sdftat@ise drectisippotedtialipindoleddimibe araEiF@t of caUpPtyRLy: is

10 dyaliiReiiand ReGALREAD G Y:aLg Al %&%Q%ﬁ%%@g%%?ﬁ%ﬂ%ﬁ baving 1 to

memory in the rat (Johinson DA, Brain Res,

suftfte %@% &fe F@F@%ﬁfé@@% ﬁ%@ﬁ@ dkyieudotrbisfoittetample a methyl,
syatam@ﬂa@iw,@ﬂ@@@ﬂ?ﬂﬂ%@!W&@?ﬁ%ﬁ%% %H@”EEEB oA PR8N radicar,

T, Braih Res. Rev,

- resulting ip increased neuronal excitability (W )
1999, 30; &%‘fé%}%wd BRI A e dRR R SrusrdoBris Arbich K is a G-
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25

inviodyaebhvinsthé-firgidlatiew: of the balance between Thl and Th2

predomingant.r neI# tir ns and may therefore be useful in the )

tre’atmenf%;{E ﬁ@éﬁﬁ% %ﬁféﬁ&&%@ﬁ%@%ww B deuss-spichicyclic

o 1000 B17h 7o o oo L o LA RIST RAEA, s o

: : - . Steroi atase inhibition was shown

to b p%tgegc t?%%?? Wgé@f%%)%utyﬁ cyctkepcnty R cy&ohe};yi, cycloheptyl, cyclooctyl,
cyclodecyl or adamantyl radical. :

A halogen is understood as meaning a chiorize, bromine, finorine or jodine.
atom.

A (Co-Celalkene isr' understood as meaning a linear or branched unsamrated
hydrocarbon chain having 2 to 6 carbon atoms. A (Cy-Cyalkene radical is for
exampie an ethylene or a propene, butene, pentene or hexene radical.

A (C3-C;g)cycloalké;ne is understood as meaning an unsaturated mono- or
bicyclic kydrocarbon having 3 to 12 carbon atoms, A, (Cg;Clg)cycioalkene radical is
for example a cyclopropene, cyclobutens, cyclopentene, cyclohexene, cycloactene,
cyclodecene or adamaniene radical.

In view of their capability to inhibit steroid sulfaiase, and thus to dry out other -
sources of endogenous estrogens as comopared with aromatase inhibitors, the
disclosed compounds can be used alone or in combination with one or
several other _sexua} endocrine therapeutic agents such as antiestrogeﬁs, SERMs

(Selective Estrogen Receptor Modulators), antiaromatases, antiandrogens, lyase



contact allergy and collagen-induced arthritis in rodents (Suitters AT,

Immunology, 1997, 91, 314-321). Studies using 2-MeOEMATE have
WO A Mt steroid sulfatase inhibitors ave potent estradioPRHESaMAIES11
growth-inhibitory effect (MacCARTHY- 10 MOOROGH L, Cancer
Research, 2000, 60, 5441-5450). A decrease in tumor volume was
surprisingly observed with the disclosed compounds, with low tumor
steroid sulfatase inhibition. In view of this, the disclosed compounds could
saisaaglepisasel calluiar ddsianbRause oldIBIC INCIACIRBy ment or
between such new chemical entities and the microtubular network Within
the cancar8LEEeR A HRERN ISP s St S srrteri TG pésdased compounds
etrdoniret bensed it iprostade!, desimedneiadpsisgrnstaddiom. The
disclosed compounds could therefore be useful in the treatment of
| rf%ﬁé’Saﬁ%t{;"e‘*n- BRdoRte At RSeFale cBFafeBsiat ferilibineregnmet habortion or
5 mﬁMmmFﬁM9$dM S713] @Mkﬁthﬁdﬁ&&léﬁﬁ@tm species, alone or in
above-mentioned diseases or. disorders, in particular estrogen-dependent
20 tSBASeE SF B SBrdR EoTE2b g SMCTAREREY %’Fé@t?&@@ﬁﬁsﬁ#ﬁuﬁ%ﬁe@mﬁs or
- Cisbegmessty, distroptg(EaeB doditegvied. (rhieRin2002ndfrogesting  or
‘ gl?é’gt %ﬁgm‘g:he method comprises administering to a subject . (human ‘
animal) in need thereof.a therapeutically effective amount of a
compouer dfrfastn bing yefitit pharguc ofitsabgempisitions eestERdad/or
af e naresie RS mavR oA AloMD: B Rl for oralyse, for example,

as tablets, troches, lozenges, aqueous or oily suspensions, dispersible
(BRERENO8r Yrpritsbent Sisvaschandvorseit capsulesistor Syrmas £1d in benign
dififeAPORIANSINRIRY (B S MY RR BRI CEIUNGD, o i
any method known in the art for the manufacture of pharmaceutical

SIHBAY domesinrrepthodip ATy Cemmaorate emmisrebagends |
selented1omRih e:05aNRnH L BTSHRIRSHOSSWREISRINGAQES YNNG is or the
a{%,ents,ﬁoéo&n ag nt%a%%;reservm]%‘ gents in order to provide
pharrmacefi |ca{?ﬁ7 alega %3?51‘?38 &eﬁﬁr%&?@ aieng|gtdtontain the
astivbiingedieil(Soin admbsuleotith poidp¥cRARN acaulsalY YWOits such as
2t90§1/101%45 &%TQI%EZOOBIOOSBM 7 acceptable excipients which are
SUITADIE Tor the manufacture of tablets. These excipients may be for
examplésiribet diltantssisuckd astfalaisntreashonalcOEGAURMIfate into DHEA, a

precursor of active androgens (testosterone and dihydrotestosterone), the disclosed compounds

can be used in the treatment or prevention of androgen-dependent
diseases snch as androgenic.alopecia (male pattern loss) (Hoffman R et al., I. Invest
Dermatol., 2001, 117, 1342-1348) or acne (Billich A et al,, 1999, WO 9952800),
benign or malignant diseases of the prostate or the testis (Reed MJ, Rev. Endocr.
Relat. Cancer, 1993, 45, 51-62), alone o:r in combination With one or several other
25  sexnal endocrine ﬁmrapeutic agenis, such as antiandrogens, antiestrogens, SERMs,
antiaromatase, progestins, Iyase'inhibitors or LH-RH agonists or antegonists,
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 suifate as a
- 30 neurosteroid affects a number of neurotransmitter systems, including those involving
acetylcholine, glutamate, and GABA, resulting in increased neménai excitabiiity
(Wolf OT, Brain Res. Rev, 1999, 30, 264-288).



carbonate, lactose, calcium phosphate or sodium phosphate; granulating

w@ne, @igitegrating agents, for example, corn starch, or alginic. a¢jds P

binding agents, for 5 example starch, gefatin or acacia, and lubricating

agents, for example, magnesium stearate, stearie acid or talc. The tablets

may be uncoated or they may be coated by known techniques to delay
disintegration and absorption in the gastrointestinal tract and thereby

provide a sustained action over a longer period. For example, a time

delay malBrisiditien sstigernatmbrisivedradtor giycktdaistaheataimay between
be ) emplovedJhediahlat I g ce?ni e :
desﬁc%ibed in U.qS}. P'atgent%ﬁ fg{é%a{i%gﬁ ?%%2?2%0%& %égé Eﬁ%u?gr%sem i the
os i tRE AipRGHEaRtetf rvidisrtisponsiesisauoommiatodistarcsraidses fupus,

mapalisideReseRhanRb AN IBRYHEIAIR W] 2EWE, Med 1900
in Eﬁ@é%’g%(%e) mixed with an inert solid diluent, for 15 exar_np%, ’
cag}i? Ottt A RIS SIREREISr RabOBIAS SsfogeReiive in models of
capsuias ikepginiticoliyeningiacieni@hiod delmxed siiRnaiRr ot Ahuaciogy,

oil ium,f mple peanut oil, liquid paraffin, or olive oil. Aqueous
sus{ggﬂ’s%g;%%%%?h the active ingredient(s) in admixture with excipients

' suitable fEiiesmaimefabMieOF D U5 & ISRERGIONS: SHEHE SRS Mibitors

10

15
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20 pending a or.example sodium carbaxymethylcellulose
methylcellu %%ge, %%gﬁréiéy-}pl}opvﬁlr}nggﬁ?ylc%ﬁu“fo "é%’:%’ﬁﬂf% afgiRgte, MacCARTHY-
polRRSYABlidercaenem ResgauaniendGunseensiesalisperaitgeate in tamor

WellogeganteshiEhas So0atualy ey idc. for.example
lecithin, or cogds sati%n products of an afﬁl%é%%eg %%%?tuﬁ%ﬁ’ %%@X%gfds, for

exXARBIEES g%ﬁﬁ?elﬁ&iééé%@z YrEsHdBlsthrofisosriceoopemds
ethyleaQuide nithiong chaimaliphatic; Ie 'ﬂgc', ; ~
he tadecaethyleneoxyqetar%%%%?conde%%gggélﬁgége&%fgs 0 gt?%/tfgﬁ%ng% gHeen

with BT DErBIE SRTEES AT Brrpiseristater a¢teats) witbindse cancerous cell,
polynatgedhy e satitolnlenagleaiaer candensation m&ﬁycg&@, testis or

et ide with partial esters derived from fatty acids and ‘hexito
T B e CORBHA a0 RO erT e sl

agizethe sreatspen SRS sy AISIOCRaIAR082a-800re preservatives, for
example ethyl, or n-propyl, p-hydroxybenzoate, one or more coloring

agents, qne V\éO 2004/10154a PCTIEP2003/008811 S
ccording

treating the above-mentioned diseases or disordérs, in particular estrogen-dependent
diseases or disorders, ie. estrogen-induced or estrogen-stmulated diseases c;'xr
disorders (GOLOB T, Bioorg. Med. Chem., 2002, 10, 3941-3953), The method
comprises administering {0 a subject (humen or animal) in peed thereof a
therapeutica}iy effective amount of a compound of formula ().

The pharmacentical éompesitiﬁns containing the active ingredient(s) may be
in a form suitable for oral 33@,.?@; example, as tablets, troches, lozengss, aqueous or
oily suspensions, dispersible powders or granvies, emulsions, hard or soft capsties,
or syraps or elixirs. Compositions intended for oral use may be prepared according to

any method known in the art for the manufacture of pharmaceutical compositions

and such compositions may contain one or more agents selected from the group

consisting of sweetening agents, flavoring agents, coloring agents and preserving
agents in oréer to provide pharmaceutically elegant and palatable preparations.

Tablets contain the active ingredient(s) in admixtare with non-toxic pﬁannaceuticaﬂy

1y, 1t is another aim of the embodiments disclosed herein is 2 method for



or more flavoring agents, and one or more sweetening agents, such as

sucrose, saccharin or aspartame. Oily suspensions may be formulated by

suspending the active ingredient(s) in a vegetable oil, for example arachis
woikoBliygr0ls sesame oil or coconut oil, or in a mineral oil suGH-a5ligidaqss 11

paraffin. The oily suspensions may contdin a thickening agent, for

example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such

as those mentioned above, and flavouring agents may be added to

provide a palatable oral preparation. These compositions may be

preserved by the addition of an anti- oxidant such as ascorbic acid.

Distrersiifiep swidpientn s bicin ules suitdisleffor the prepsiation ef anblets. These

0ROt SRENBIORDYKaGARJITRN Rfayaler RIQYIDR the actve o hgodium

ingredient(s) in admixture with a dispersing or wetting agent, suspenoﬁl
ag SAOORE &N dagioRse reabr iR NERRIEBALS iitalskdtisp epbiy oty etlimgrlating  and

ageRim@REheMEREBAIN FAdBHAEe Sxerapliied HY.ADASE Rl ding agents, for

mentioned above. Additional excipients, for example sweetening,

> flaOaRRY AREFRoSiRRY HgtiEentay boTRipecarmisT it ¢rrehpiadnagnesium
phateancetieatcatipesitionSTRAMEOREY BANG MR LA AR oatcd by

e I%QH. ;’ciﬂ%‘onx p_ha‘?(z m%/ﬁbe a ve&;atable oil, for example olive oil or
a?z}%hls oIl B AT AP 5P BIERTRHR RGPS &t FArxEarEsigtestinal tract
thews! Buitethipamidsifyngtagedtsciiay Henatisaly: 9esuHiT: e;lcample, a time

ph ' [for example bean, lecithin, and esters or partial esters
de%%%?gf%%é%y g%%s %Sn e%?g %1%%)98 faes: & eﬁi’fﬁfﬁg SOifsfgAte may be
10 mo%ﬁllwé, Tandabdridengation iproductsbpiibhecshid partist@BelSnills. Patents
ethyless i@dde ol SRTPle RV Ulane SOIRMANRRI AR, MBS on

emulsions may also contain sweetening and tlavouring agents.
disEiisess pharmaceutical compositions may be in the form of a sterile

injectableragapisn el @l Q ien. Thi pensi he
aganaus &?gﬁ@é P %@L%ﬁ‘ééﬁ SNRRR %E%ch%?sdes

formulated gccording to known methods using those suitable dispersin

wetti %reﬁlg@ﬁsaﬁﬁﬁesﬁ%%rgﬂ%bg%r{ﬁ%%%@@eéﬂ AiERtieHitd diluent, for
15 ablw_em]ilme sieiien injtotabic RiepaiaiieriRay, afﬁe!éﬁﬂ &%KI«H@%E?]@&&%QI apsules

o) r syspension in a.non- toxi renterally-acceptable diluent or

sol\%ll%'ge ?(\)r%%(a%%gig HEFSS lfgsgnmin(cf%? %ﬁ%e%‘gl. biRG ffeoil medium, for

acﬁmmmleg,&mmﬁhgimabﬁwe employed, water, Ringer's

solution agisionic sRAACHUGHES B IER YRR BIAINS Mnixeure wih

excipients suitable for the manufacture of agueons suspensions. Such excipients are

20 suspending agents, for exaiupla sodivm carboxymethylcelinlose, methylcellnlose, -
bydroxy-propylmethylceliniose, sodium  alginate, polyvinylpyrrolidone, gﬁm
~.tragacanth and gum acacia; dispersing or wetting agents such as .a,HMra}lyvoccuning'
phosphatide, for example lecifhin, or condensation products of an alkylene oxide

with fatty acids, for example polyoxyethylene étezarate, or condensation products of

25 cthylene oxide with long chain alipbatic alcohols, for example
heptadecacthyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from faity acids and a hexitol such as polyoxyetirylene sorbitol
monooleate, or condensation products of ethjrlene oxide with partial esters derived

from fatty acids and hexitol anhydrides, for example yalyethyi&na sorbitan

3¢ monooleate. The agueous suspensions may also contain one or more preservatives,

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



addition, sterile, fixed oils are conventionally employed as a solvent or
suspending 9 medium. For this purpose any bland fixed oil may be
Weaisisipsdincluding synthetic mono- or djglycerides. In additipazfattyees/oosstt
acids such as oleic acid find use in the preparation of injectables. The
disclosed compounds can be used in the treatment of the above-indicated
diseases or disorders at dosage levels of the order of from about 0.0001

mg to about 10 mg/kg of body weight per day, or alternatively from about

0.Q1 mg-do ghaut 100 mg ber_ patient per day, The amount of active
ingredieﬁt(s) t'ha"n:% a;g ge s(l?oan}%t ine \?/ﬁkﬂﬂig AP IR cHERE S0 THTh deesucrose,

a Snrghadesageprstanwill vary depending upon the host treated and the
particulagdgaf. inj ' il.b erstood, however, that the .
specific dos%J I@%I?gﬁggyﬁggﬁ%%?ﬁ\%%%%%%\%ﬂs@ 8%%%@ SR dnetsBeats) in
faddFEH MMy fhe agemie dyarkighid, gdiverallheaitmesei, odietctime ofl, or in a
aomiRistl Ai0RuEAUE REadpiniskEation.r tion, drug combination. .
and the everi?y of thg(gpar{?:uIaridis%%%%%qé%gg%r%g&ﬁe?gg% cfﬁ{glr?ea thickening
aspREE: dE - REYG haetr e AnTd e aseiizotioptié niseleriv Sie teitiginatists such
bysthdgeosesseamptsing 4he sleas:all) Lonvertipgd i

6-mtglthox -benzotﬂ? hene (3):. R S (3) in which gﬁ?%%%%é%gﬁ?‘gde a palatable
(CYCe SHEEKS By "5&@8%?%%%&5?1&%&%@ by the addition of an anti-
5-mmdaokgubie nz athwpiienddo the corresponding monobromo derivative

with N-bfﬁ@gs%cgcinimi e and. p- toll,{genes_ulfonic acid in _
1,2-dichloromattang VeSS Spdh SRS ReS: 57 fhmBrepririipand an agueous
merRpsrSIND U rikatindiititm aof ovgRaQroagaesit McBiRMite. @BAHEET: admixture

copdensing. it wi tone or an aldehyde selgcted from the group )
consisting%f%i/lllé oﬁeﬁ%ngﬁea}’%?%l8%%’%3%%%&%%%%’?&??@“" preservatives.-

cySrblnfisResinamemigisyel epaxanohonsgeniity dgyniohexapandified by those
2, 2rdimethvlevelonspianana. g%aﬁg ne, propanal, hexanal, ,

cyclohef(an'e- carboxall}g%eh%%%f%c 0 e%%%%%é%{g%%ﬁ%ég%tﬁm, fiavouring
aﬁ@? fRISHIBR PEsRSS, may also be present. The disclosed pharmaceutical compositions

may also be in the form of an oil-in-water emulsion. The oily phase may be

a vegetable oll, for example olive oil or arachis oil, or a mineral oil, for example
. liguid paraffin or mixtures of ﬂ_wse. Suitable emulsifying agents may be natrally-
occuring phosphatides, for example soy bean, lecithin, and esters or partial esters
derived from fatty acids and hexitol anhydrides, for example sorbitan moneoieaté,
and condensation products.of the said partial esters with ethylene oxide, for cxampie
polyoxyethylene sorbitan monooleate. The emulsions may also contain swe:etening
and flavouring agents.
The disclosed pharmaceutical compositions may be in fﬁe form of a
sterile injectable agueous or oleagenous suspension. This suspension may be
formulated according to known metﬁods using those sujtable dispersing or wetting
agents and sospending 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 dituent or solvent, for example as a solution in 1,3~
butane diol. Among the acceptable vehicles and solvents that may be employed,
water, Ringcrfs solution and isotonic sodium chloride solution can be mentioned. In

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



triethylsilane under argon in dichloromethane, the corresponding
substituted methoxybenzothiophene using standard conditions; 9a 3)
optionally alkylating the corresponding substituted
methoxybenzothiophene using conventional conditions in THE with
iodomethane or bromobutane in the pres&nce of n-butyllithiuni, to afford

the &atesPeadingSyRsied  MR@HRan ZathioR§Re: ANHeRICIeSHAfhe synthetic

the substituted methoxybenzothiophene obtained in step 2) or m_st?#ég) )
WP B9Br S EHBYARRdSHd et SHIE b N B0 Ao nich) Banles g use in the

resetimgivydsdiiamtipeund into the corresponding sulfamate by
treatment with. sodi mh‘?r(i e with amidochlorosulfonic acid or by. ..
& A

ronction b e B A B PR B o Blmoared
oxditsamny eedicerdkim@icooprsuivgddy of tho getepefdiide showif@IBhartido about 10
aMgms@anw%m?&&qw,ﬂ&nﬁté&mneﬁaﬁp%&umm ﬁlg%e%s@té}oo mg per
compound of formula (I): R1 O R3 (CH2)m HZN-I-0 (I) S\ \ ({r)n
wWREIEH PEREAE hydrogen: - RZ is hydrogen, a (Ci-C6)alkyl or a
(C3-Cl1Pheyactanalhyhf adtiddpyraiogeis) €t Ohalkoxbiaea RalogRAnits materials
03,NIsQuded Ng dotted line indicates that the sulfamate group is | .

% d ;
po%itji%n é? or 6= oft e_'gI _ae ezq%%p eeﬁng‘”‘rﬁg(.{3 eﬂl‘fmﬁwgfﬁ&e}r g‘s%plggt% t g?ged and the
isngreomlaedsmbetmiaistisanula (1):

It will be understood, however, that the specific dose level for any particular patient
will depend upon a variety of factors including the age, body weight, general health, sex,
diet, time of administration, route of administration, rate of excretion, drug combination

and the severity of the particular disease undergoing therapy.

In one aspect, there is provided sulfamate benzothiophene derivative
obtainable by the process comprising the steps of;

1) converting the 6-methoxy-benzothiophere (3):

| - Ry
n
M
| © ° o

in which Ry is hydrogen, a {C-Cg) alkoxy or a halogen or the corresponding
S-methoxy-benzothiophene to the corresponding monobromo derivative with
N-bromosuccinimide and. p- toluenesulfonic acid in 1,2-dichloromethane using
standard conditions; V .
2) transforming said monobromo derivative into an orgai;omagnesium bromide
and then oéndensing it with a ketone or an aldehyde selected from the group
consisting of cyclopentanone, cycloheptanone, cyclooctanone, cyclodecanone,
4-methylcyclohexanone, 2-methylcyclohexanone, 7 2,2—dima’thyi~
cyclopentanone, 2-adamantanone, propanal, hexanmal, cyclohexane-
- carboxaldehyde, cycloheptanecarboxaldehyde to afford, afier treatment with
ﬁiethylsilane under argon in dichloromethane,_ the corresponding substifuted

-methoxybenzothiophene using standard conditions;



IR1 B OR3(Cti2)m 1 H2N--1--0---- ((I) o~ S ~~Q)n wherein: - Rl and
R2 form together a group -(CH2)r in which pis 3, 4 or 5; - R3 is hydrogen,
a (Ct-C6)atkoxy or a halogen; - nis 0, 1, 2; - mis0O; - the dotted line
indicates that the sulfamate group is f##*position 5- or 6- of the
benzothiophene ring. In another aspect, there is provided a

pharmaceutjcal composition comprising a campound.as defined apbove,. .

and a pharr?%e %%%gﬁ'yaé(a%puﬁné% %%rr%sé?f)?n'ggg SHitlss metigayRquzothiophene
provided a Bongsanchtisubfiomtitnbe e THifuséing dopttharasdutioaibdmne in the
another aspeglelbiere is RrgYigRhiR, Uk Of AEAMPRUN A5 A5G A0 Srimted
in the manufacture of a medicament for the treatment or prevention of
estrogen-d&SERIEhETRetiaRbS Syherein said compound is optionally

combined wijkignetatiagatabentitt aauesidcHompohkic JUEMS in step 2) or
selected frgm roup consisting of antiestrogens, SERMs,.
antiaromatasgisggaﬁt?g%%%%rgﬁnabﬁ%ggﬁﬁ %ifglr%egtrslgé%i |nns€ﬁ gﬁ’ SLH-RH.
agonists or>AritAyBeEsSo cha reswiingr huiiosy themppsmrdovitiedithecorsesponding

of a composnehaselefinrdiplRAVE IR SBRANAGL GAT AMMEHEIERLIYL acid or

the control or management of reproductive. functions, wherein said
compound % SPTSRAREmeahehio TR 1B Auasipdpeiaatdreabeutic

agents 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):

HyN——§=0 =] | ("

wherein:

- R is hydrogen;

- Ry is hydrogen, a (Ci-Ce)alkyl or a (C3-Cr)eycloalkyl;

- Ry is hydrogen, a (C;-Cg)alkoxy or a halogen:

-mis G |

-nisQ, 1, 2;

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



selected from the group consisting of LH-RH agonists or antagonists,
estroprogestative contraceptives, progestins, antiprogestins and
Prostaglandins. In another aspect, there is provided the use of a
compound as defined above in the ni&nufacture 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 optignally combined with
one orlg}e %&F‘é@%ﬁﬁi’é dEEFRE %ﬁgﬁﬂ@ﬁb’é‘ifg & d'trom the
group consisting of antiestrogens, SERMs, antiaromatases,
antiandrogens, lyase inhibitors, progestins and L#4-R.H agonists or
antagonists. In another aspect, there is provided the use of a compound
as defined above in the manufactuge of a medic efit for the treatment or
prevention of androgen-dependent diseases, berfign or malignant
diseases of the prostate orﬁﬁe testis, } g compound is
optionally combinedtiy QeverH doctine therapdlitic
agents selected from the gftoup consis Handrogens, progestins,
lyase inhibitors and LH-RH™agonists or antagonists, In another aspect,
there is provided the use of a compound as defined@bove 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 defif@d%®ove in the manufacture of a medicament for the treatment or
preventpn.ad M munecksfetians-obpe @Uifgpaiedhanzothnmphee
- derivatiyes af formula (1).c repared according to the following
general cﬁ%%%ef@rﬁe@éﬁ%b%% hehZo l?c%ﬁ’ene derivatives of formula
(la) and (b)e&Pbb repared according to the following general scheme
(17.10 schgmegl R R33OW/OR3 OSH0S\0123 RR

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

henzothiophene ting.

In another aspect, there is provided a pharmaceutical composition comprising a

compound as defined above, and a pharmaceutically acceptable carrier,

In another aspect, there is provided 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 estrogen-dependent disorders, wherein

- said compound is optionally combined with one or several sexual endocrine

" therapeutic agents selected from the group consisting of antiestrogens, SERMs,
antiaromatases, antiandrogens, lyase inhibitors, progestins and LH-RH agonists or

anfagonists.



3(CHZMR3 (CH2mR3Br 02954 RRi 11R3 (CH2)mMR3(CHZ)m — ="
bCSR2HO HO 1106 I1R(CH2m R3(CH2mallSRZHZII
HZN-II-ON-lal/s 00117 RRil R(CH)m R3 (CHZ)m 0COISRH
N-S-O 2 H2N-SO\ Z (O)n pBn 129®)n 10a Scheme (1)R3R 1. IR3Y
_y\ -

in another aspect, there 1s provided the use of a compound as defined above in
the manufacture of a
medicament for the control or management of reproductive functions, wherein said
compound is optionally combined with one or several other therapeutic agents
selected from the group consisting of LH-RH agonists or antagoniss,
- estroprogestative contraceptives, progestins, antiprogestins and prostaglandins.
In another aspect, there is provided the use of a compound as defined above 1n

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 sexuai endocrine therapeutic agem‘é selected from the group consistigg
. of antiestrogens, SERMs, antiaromatases, antiandrogens, lyase inhibitors, progestms
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 androgen-dependent diseases, befxign

or malignant diseases of the prostate or the festis, wherein said compouxid is
optionalty combined with one or several sexual endocrine therapeutic agents selected
from the group coensisting of antiandrogens, progestins, lyase inhibitors and LH-RH
aponists 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 1o
‘the following general scheme 1. The sulfamate benzothiophene derivatives of formula (Ia)

and (Ib} can be prepared according to the following general scheme (17).



OSHp'/S/Ip3 23 RAR3RR2 /\(CH2mRI\I/\(CH2mR, -E\/\
Br p5pSps954 RZrRRaR2 --1/\(CH2); RiHO (/\CH2}-R} S S
HO 106 R21 R3R3 RZ (CH2)m R, 0 (CHZ)m"Ra H2N-S-O S 11 H2N -p
SORzZO7 RaR3R2 I'l/\(CH2R1 0 (CH2)m R. H2N-S-O S H2N-SO
S0M2(O)n 12 p~e (O)n 5WO 20041101545 PCTIEP20031008811 11
According to scheme 1 the 3-methoxythiophenol (1) is condensed with 2-
bromo-1,1-diethoxyethane atfiItie thio- compound mtermedlate (2) is
cycllsed with

m —«mr% fos

Q S

Br




different acids: polyphosphoric acid (Bioor. Med. Chem. Lett, 1999, 9,
759-64) or methanesulfonic acid to afford the 6-methoxy-benzothiophene
(3). This compound 5 can also be prepared by reaction of a Lewis acid,
trifluoroborane, with compound (2) using the conditions described by S.
Graham (J. Ivied. Chem, 1989, 32, 2548354). The
6-methoxy-benzothiophene (3) is conwuerted tolthe bromo derivative (4)
with N-bromosuccinimid and APTS using the conditions described by Y.

is transfgrmed into an
)@nse with a ketone or @h
snzothigpkene (5) using A
hiopﬁ ene (9) can be
! pound (5) using the S
y Kano. S (Heterocycles, 1982, 19, 6, 1033-37). 15 3

prepared using the conditions cribed by Oliveira. M (Tetrahédron,

2002, 58, 1709-18). Deprotection of he methox%benzothiophene “

mdhosubstituted (5) or disubstiluted ( nith tribromoborane gave the ™

hydfo ﬂ nds () and (10) 20 prepared dsing.the gonditigns N g
~.de :@e D) MgOfr?ﬁefB.F.W (Tetrahed 268 &,%89-92). TheS&O g r

@ompunds were transformed into tRe corresponging sulfamates (7) and 4
(11) l:&'treaLment with sodium hydride, with }midochlorosulfonic acid

(Nussbaumer. P, J lvied Chem, 2002, 45, 4310-20), or by reaction with
sulfamoy! chloride in dimethylacetamide (DMAc) (Makoto. 0, Tetrahedron
lettegs, 2000, 41, 25 7047-51). Oxidatidh.of (7) angk(11) by hydrogen
(dein trifluoroacetie acid, following thevegnditions described by

the fif&l benzothiophenés (8fand{12). The compounds of
formula (1) where th# sulfamate group is in pdsition 5-5f 30 the
benzothi%ﬁ/ene ring can be prepared in the %ame way but starting from 4-
methoxythiephenol. 12 The following examples are intended to illustrate

Lo}
Py

R3 R, R;
e s S S
H N 'ﬁ O \\ HZN ﬁ 0 \\



invention. PREPARATION OF THE
3-BROMO-6-METHOXYBENZOTHIOPIIENE (4) EXAMPLE 1:
6-Methoxybenzothiophene (3) 5 Bromoacetaldehyde diethyl acetal (16.50
[) was added dropwise to a mixture of '
W%@%&é%{hko%benzenethim (1) (15 ml, 0.12 thol) and K2C03 (15607 8 Y4 8811
mol) in acetone (150 ml) at room temperature. The reaction mixture was
stirred for 16 h and then filtered. The solid was washed with acetone, and
the combined filtrates were concentrated under vacuum. The residue was
diluted with water and extracted with Et20. io The organic phase was

washed WiACOTBiNE KO Bthamtel, drd brireiiedaprendla@Sod cdillRreds wimh 2-
an .qN{r C to give 27.40 g of compound (2) as a_ .

Cart yolon Gl M OO P e O seratg i
4H }?%f.erﬂs?%ﬂﬁ, BOBTPYRSPINYicE 2601 TR2iBe(in Mddl ) ClseA shbti a9 9, (@) 759-64) or

13606 6n ' 0 dded d '
Soliion of B 00 15 70 S5 050 LI (R0 ad i mpound

Ste nfBBARIrBe BFRSFHitPo Jercaem ot phereisntist, trdirolySisraiee waactafipound (2)
mixistiey wtescstitiedniieathaiases hesame slea1he ‘Eg%‘z%% éasyﬁ-g@.

was sepa‘r%tre%'an the aqueous layer was extracted with
combined GG AT PIfAECHaE apas (8 Naretastiterths, Bomadierivative (4)

- coneithtidtedmodetcinioudmitd givers.aRig ok 1L M aEARRNS: v o
meng% gd}%gthig%e?@i(ﬁj §%§iark?rqwn oil. The crude product was
used without™ purificatior. f? F1S6Mer 3] RRHAR (DB posersigpesium
106. obrpatida.HywA. 2Bi¢s, 2bhdThRE (hithH), 68, dH AR HESAMPLE 2Ford the
2-%3&@5@%@%/%@@' h u(;l],[}ilN-br succjnimide (14.70 g, -
82.59 mmol) and p-toluene Ié)i%ﬁggm % %%ré} f%‘%%”r’ﬂ?ﬁbl) were added
to a solutibFrofiSupsistirsohenretayrhens 0, 920 mraplyd by alkyiation of the
1 2r6igbloraathane C200mhaThe mixhie was maitained;at 70C.for 35
mig%cooled ii;%‘an ice bath, and the gﬁgcécirg?{miﬁwasgr%mg%cg tgildfil P’atigﬁm' 5
TheHSRnETr s ektralite® 383%idTsaturated sodium bicarbonate solution,
15dried ovelhin2Gphuiikiereteae cance/saled Juader, vagHH &agjv_e
22.9%%5 a 'IB r stgllis ti%n from_pentane é’ﬁorded% wiﬁl?t}e s6fid such as the
(16’ g,OﬁI-a)%, nﬁp%E 1yaro benzothiophene (p = 4), can be prepared using the
condrtions described by Oliveira, M (Tetrahedron, 2002, 58, 1708-18).
Deprotection of the methoxybenzothiophens mﬁnssubétimmd {5y or
- disubstituted (9} with tribromoborane gave the hydroxy compounds (6) and (10)
2(}‘_ prepared using the conditions described by McOmie, ILF W (Tetrabedron, 1948, 24,
2289-92). These compounds were transformed into the corresponding sulfamates (7)
| and (11) by treatment with sodium hydride, with amidochlorosulfonic = acid
(Nussbaumer. P, J Med Chem, 2002, 45, 4310-20%, or by reaction with sutfamoyl
chloride in dimethylacetamide (DMAc) (Makoto, O, Tetrahedron letters, 2000, 41,
25 7047-51).

Oxidation of (7) and (11) by hydrogen peroxide in trifluoroacetic acid,
following the conditions described by GRIVAS S. and RONNE E. (Acta Chemica
Scandinavia, 1993, 49, 225-229), gave the final benzothiophenes (8) and (12).

The compouvnds of formuia (I) where the sulfamate group is in position 3- of

36 the benzothiophene ring can be prepared in the same way but starting from 4-
methoxythiophenol, |
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3513 'H-NRM (CDCI3): 3.85 (s, 3H), 6.9 (dd, IH), 7.50 (m, 2H), 7.65 (d,
1H) PREPARATION OF MONOSUBSTITUEI) BENZOTHIOPRE+ NE (5)
EXAMPLE 3: Z-Cyclohexvl-6-methoxybenzothiophene To Mg (0.22 g,
9.05 mmol) under argon in Et20 (20 ml) was added dropwise a s solution
of bromide (4) (2.00 g, 8.23 mmol) in Et20 (20 ml). The mixture was
refluxed for 2 h, a solution of cyclohexarléne (1.00 ml, 9.87 mmol) in Et20

(5 ml) was adeedanekihglsixiuratsaieiutrdiardiy Hovasipawned iide of the
iced water. The solution was extracted with ethyl acetate, (hied over

§3 1011, .
N&D 2 filtered, and concentrated under vacuum to give 8.00 g as an
oif RERARMGHOW (I Sapop B RO HeMET HORYBENZOTHIOPHENE (4)

hm@@?xﬂlﬁﬁﬁ%ﬂ@%ﬁ&@gﬂ@ﬂg € as a white powder (0.90 g,
65 %). 'H-NMR (DMSOd6): 1.20-2.0 |5im 1 5223'80 (s, 3H), 530 (s, 1H),

6.93 (d&rme’leﬁ @e@:df faéhygza(:&’tal 3,&5’% d’(}ml)_rch) was added dropwise to a
2 iixinyietroRysyatasinGeneiha b e Dz ethi opiene (R0 K014 1IBMP, 0.12 mol)

under._argop indichloromethane (10 ml).was added dropwise ..
R e B BEEH ORI Vs e 16 b
anterifltsisdcetldadielih vesnaerd wiihebeiens, addetheAtraniinpdtfilirates were

roQRctRIRRSAAHER IREMIKIUTYWAS BOUIEH QSRR A8 WTracted with ELO.
NaHCO3 and ice, extracted with %ggl acetate, dried over Na2S04,

filtEhe AT BTt EBARESEEBR S Bal o 1 bemtish ePdLERDIRE ooty NaaSOs,
Chistadtisatio nditoentrditgioprdgpytaethen affgiee?laiwvhivé enystaln(® 20 ,a dark yellow
7Q%). 20 'H-NMR (DMSQd6): 1.00-2.20 (m, 11H), 2.72 (m, 1H), 3.75 (s,
3]11', 6.93 (dd, IH), 7.01 (s, 11-1), 7,43 (d, 1H), 7.58 (d, 1H). Using the

afd WS EalifdBut Aspla g SytiotibxdhoRetBy- T3 dymldpantahbfie 3H), 4.67 (¢, 1
cyahobeiptanonen 251 cyclooctanone - cyclodecanone -

421-;n- gltmfg% Eﬁé@gﬁ?&g@ @,eéiﬁgfﬂﬁy?ﬁ( %rll-gzr(]: 2 E 100 ml} was added dropwise to a
solution of BF3;.EO (6.7¢ mi, 0.054 mol) in CH,Cl; (1000 ml) at room temperature
under nitrogen atmosphere. Afier hydrolysis, the reaction mixtore was stirred until both
phases became clear. The CH,Cl, layer was separated, and the aqueous layer was
extracted with CH,Cl,. The combined organic phases were dried over NapSO,, filtered,
and concentrated under vacuum fo give 868 g of a 1:10 mixture of 4 and 6-
methoxybenzothiophene (3) as-a dark brown oil. The crude product was used without
purification.

Major isomer (3) "H-NMR (CDCl): 3.85 (s, 3H), 6.98 (dd, 1H), 7.23 (s, 2H), 7.35
(d, 1H), 7.68 {(d, 1 H).

"EXAMPLE 2: Z-Bromo-6-methoxybenzothicphene (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,SOy, filtered, and concentrated

nnder vacuum to give 22,00 g as an oil. Crystallisation from pentaﬁe afforded a white
solid (16.50 g, 74 %), mp 62°C. -
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30 - 2-adamantanone - propanone 35 14 hexanone
eyclohexanecarboxaldehyde cycloheptanecarboxaldehyde (prepared
following J. G. Traynham et al, Tetrahedron, 7, 1959, 165-72), s the
following compounds were respectively obtained: EXAMPLE 4:
2-cyclopentyl-6-methoxybenzothiophene 'H-NMR (DMSOd6): 1.40-2.20
(m, 8H), 2.72 (m, 1H), 3.80 (s, 3H), 6.94 {dd, IH), 7.13 (s, 1H), 7.45 (d,
1HI-I NW@CEH)s)EWBﬁﬁG@’W@QP}?PM@ meshexyRe @oﬁlz phene

M@%\ﬂﬁgﬁ% @é%éﬁégjr 3.05 %QIH P@gg\lﬁ H), 6.90

E&heﬂa@xyb&ezgt#ﬁephﬁnmyﬂiewm@wbi@d& 1.20-2.15 (m,
14H) 3'?{91@2 g&g}% 797(3@11%]591 61:%33@ M{')m El? \?vaA'sla egil_tl'i)r‘opmse &

7 58 (d 1H PLE 7: 2-eyclodecyl-6-met thlophen
@@H@f FpE-9%s @nﬁ Srped) in %ﬁaOl@P 3117)5 heamistgrovas refluxed

(dctbrl?l-lh 2. duen o LiicTolktaloh)1 . ?}{55hl(,Cb gﬁ}nﬁﬁﬁﬁ% %%&58%31 gvas added and
e etno y nzothio e

o G D PR i 50U 4. 2B Bpution was

dig3terelsisvittle oh3l 26ec(stcaied. @%(dﬁhz&ﬁ), 71162¢(5, abH fohckhttaked Milder vacuum

7.%8 (GivdH}. 5(3( RYER: 0il.  Triturating from dusﬁ)ﬁgy% et?aer ’Sforded 2-(1-

%%leth ylc (11 3<yl) -6- methoxybenzothlophene H ,
0. “(JFHY ?f—ﬁ WW@%O&%%?@%W@@@%@@% 65 %),
duéﬁeimmsp&)?a (-390, @02 (Ey, 318D &,09405 5B, AAG Wodide, 150, 7.10
?2 Zgé)met% eggg é_y%-é%ﬂethoxybenzothlophene 'H-NMR
(DMSOEB)%W@@O@WGM@:@ SIS RR@ {rinpBe); 209D (g),1114) mmol) under
3. &8:6% in dichloromethane {10 mi) was added dropwise triethyisilane (0.22 ml, 1.37
mmol}. Then, the solution was stirred at 0°C, and trifluoroacetic acid {5.00 ml, 67.31
minol) was added. After 2 h at room temperature the mixture was poured into saturated
aqueous NaHCO; and ice, exiracted with ethyl acetate, dried over Nay3Q,, filtered, and
concentrated under vacuum fo give 0.30 g as an oil (100%). Crystallisation from
ditsopropyl ether afforded a white orystal {0.20 g, 70%).
'HNMR (DMSOds): 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 {4, 11).
Using the same procedure but replacing cyclohexanone by:

- cyclopentanone

cycloheptanone

- cyclooctanone

- cyclodecanone

- 4-methylcyclohexanone

- 2-methylcyclohexanone

- 2,2-dimethyleyclopentanone
- Z-adamantanone

- propanone
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3H), 7.02 (dd, 1H), 7.04 (s, 1H), 7.43 (d, IH), 7.60 (d, 1H). EXAMPLE 11:
2-(2-adamantyl)-6-methoxybenzothiophene 30 'H-NMR (DMSOd6):
1.40-2.40 (m, 14H), 3.19 (br s, IH), 3.79 (s, 3H), 6.92 (dd, Iid), 7.08 (s,
1H), 7.43 (d, 1H), 7.60 (d, 11-1). EXAMPLE 12:
2-propyl-6-methoxybenzothiophene 35 15 'H-NMR (DMSOd6): 0.95 (t,
3H), 1.68 (m, 2H), 2.78 (t, 2H), 3.79 (s, 3, 6.92 (dd, 1H), 7.00 (s, 111),
7.43 (d,. 1H),hé:08dss 1H). EXAMPLE 13:

2-hexyl-6- meth benzothio NMR (DMSOd6): 0.85 (t, 311),
1.10-1.80 (™8 eﬁ%‘?&q’ﬁ%ﬂsﬁ%s 3H), 6.92 (dd, 5 111), 7.01 (s,

1H), 7.45 (d,cxeiphemadarbor)ldeavRpRided following J. G. Trayoham e al,

2-gyglaheyhne st petaxybenzothiophene "H-NMR (DMSOd6):
0.75-1.85 (m'1111), 2.70 (d, 211), 3.80 (S@%;;); 6.92 (dd, 1H), 7.00 (s,

1HpeFollo {ng qampPungy Jrereese
2- @Kbmwtmbgcmh@w@;ﬂa&w p&m.% (enelO '"H-NMR
R g 2 S Gk by BRI GE . 1, 7.5
MGN@@UE@TWWEE%E@ZEIH@PHENOL (6) EXAMPLE 16:

2- @M@enw&p@m@;@—%&m A Ofnio phenc ,
cIohexyI -6-m érér xybenzothiophen 0. mmol) in 40 m|

i R @Hgérgﬁ%vt&@»sbﬁﬂ Gl (8 150, 7.00

trrlthEﬁﬁie?@M(drﬂ}BﬂrﬂM) 1Kfter 2h at room temperature the mixture
tur NaH 03 extracted with
W% drcg qﬁﬂ“?&%ﬁ ere n%h goncentrated in
vadrirh%f-’t’& @MS@@@@@%&JQ(M@ bﬂﬁi{ﬁoﬁﬂ Qﬁ%ﬁ)l—ﬁﬂm @bc1®(dd, 1H), 7.0t -

1.39-2680-(o ADRN278% (m, i), 6.78 (dd, IH), 6.94 (s, 111), 7.17 (d, 20

111 1 H) 942 1H, OH). Using the same procedure but
M%ﬁ%y Iohjef&ff’]@ erhéx% ShihraEArRR R

2 dyb-lﬁbﬁhwmmnkglbalmmplﬁéhﬁ A2 (m, 1H), 3 75 (s, 3H), 6.92 (dd, 1H), 7.01
2-qyciefeRtyd (M ybaNqiophene
EXAMPLE 8: 2-(4-methylcyclohexyl}-6-methoxybenzothiophene
'TH.NMR {DMSOdg): 0.706-2.15 (m, 12H), 2.72 {m, 0.5H, diastereoisomer), 2.99 (m,
0.5H, diastereoisomer), 3.76 {s, 3H), 6.92 {(dd, 1H), 7.02 (s, 1H), 7.41 {d, 1H}, 7.58 (d,
1H).
EXAMPLE 9: Z-(Z-methyleyclohexyl)-6-methoxybenzothiophene
TH-NMR (DMSOdg): 0.70-2.20 (m, 12H), 2.70 (m, 0.5H, diastereoisomer), 3.02 (m,
0.5H, diastereotsomer), 3.75 (s, 3H), 6.92 (dd, 1H), 7.02 (s, 1H), 7.40 (4, 1H), 7.55 (¢,
1HY.
EXAMPLE 10: 2-(2,2-dimethylcyclopentyl)-6~-methoxybenzothiophene
'H-NMR (DMSOdq): 0.70 (s, 3H), 1.10 (5, 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 {d, 1H).
EXAMPLE 12: 2-propyl-6-methoxybenzothiophene
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25 - 2-cyclooctyl-6-methoxybenzothiophene -
2-cyclodecyl-6-methoxybenzothiophene -
2-(4-methylcyclohexyl)-6-methoxybenzothiophene -
2-(2-methylcyclohexyl)-6-methoxybenzothiophene -
2-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene 30 -
2-(2-adamantyl)-6-methoxybenzothiophehe -

2-[irapiie (DEthOhenes thicphene Sl 61), 2.78 (¢, 2H), 3.7¢ (s, 3H), 6.92 (dd, 1H),

2- e@%ﬁ%@ﬁ? %ﬁ%@fgﬁrﬁ %%%@%g%{%thlophene

2-BycidiBhE hie tRyherhdtostisonbetisiaphartenthe following compounds
wémwm%gﬁwstm*jﬂ@'@@% %ﬁgﬁd\'}/b“’i-go](e%] S 2,82 (28, 3 d?? (s, 3H), 6.92 (dd,

en Ib nzothiophen ol m
1%? &% )7 $2&0rhH} 158 g ?JIlH)696(s 1H), 7.15 (d, 1H),
7 EWM)EQ,% Isc}ﬂhlﬁkjl)lﬂﬂﬁb@hﬁtﬁ&ybenmthmphene

1 2 153%}\*1%2‘3‘8 ?%%_P_Olé %ﬁgﬁ &? é% hghgg%lqu)gg;gggd(dd 1H), 7.00

118, g7 (62 i%)lf@%ii% @HI‘@H) EXAMPLE 19:
2-Eyclonetvihenzoibjepine ﬁn@kﬁ PAR06 ’EKBLM &?Mégfs

7 % %&%@5@%@ 1%(3%{18% :ﬁgﬁ%dﬁbl(d 2Hj), ?(86 (s )33), 6. 9(3 {dd, IH) 7.00

2-6y BN deid- @brﬁﬁtmcﬁﬂw@ne;ﬁ}ol mp 108C 'H-NMR (DMSOd6):

LB 2R %%@@%@ﬁ%&sﬁ%ﬁéﬁo@@
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%Mﬁé@ﬂéo %W&iﬁéﬁ&ﬁrﬁménem-ﬁaﬁ 132C

A solution of 2-cyclohexyl-6-methoxybenzothiophene (4.00 g, 16.0 mmol) in 40 m!
of dichloromethane is added at room temperature to a solution of boron tribromide (24
ml, 24 mmol). After Zh at room temperature the mixture was hydrolysed with saturated
aquecus NaHCOs, extracted with dichloromethane, dried over NaySOu, 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, 1), 6.78 (dd, 1H), 6.94 (s, 1H), 7.17 (4,
1H), 7.48 (4, 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—methyicyciohexy})-6—meth0xybenzoﬂ1iophene

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

- 2-(2,2-dimethylcyclopentyl}-6-methoxybenzothiophene

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

- 2-propyl-6-methoxybenzothiophene
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1H-NMR (DMSOd6): 0.70-2.10 (m, 12H), 2.70 (m, IH), 6.80 (dd, IH), 6.92
(s, 1H), 7.15 (d, 1H), 7.48 (d, IH), 9,42 (s, IH, OH). s EXAMPLE 22:
2-(2-methylcyclohexyl)-benzothiophene-6-ol mp 125C 'H-NMR
(DMSOd6): 0.60-2.20 (m, 12H), 3.05 (m, 1H), 6.80 (dd, 111), 6.90 (s,
111), 7.16 (d, 1H), 7.50 (d, 111), 9,45 (s, 1H, OH). EXAMPLE 23:
2-(2,2-dimethyleyciopentyl)-benzothiophéfie-6-ol so mp 90C 'H-NMR

(DMSQU6): 8-76x(8. %@mﬁl&z 20 (m, 6H), 2.92 (dd, 1H),
6.80 (dd, IH %‘39 (s 17 (d, 1H), 7.51 (d, IH), 9.45 (s, 1H, OH). 35
17 EXAMPL %ﬁtﬁj"B‘é’ﬁQ‘t‘?ﬂ?ﬁS}iﬁ%ﬂé@%eol mp 184C

'H-NMR (Dm@dﬁ)‘e@fﬁﬁﬂ?ﬂﬂm&ﬁbﬁy&ﬂﬁ)(ﬂc@h&w 6.80 (dd, 1H),
7.80 fsul)n e gu&&)wgfgge mg %E%l 3%?4?3 iiﬂ:? H, OH). 5 EXAMPLE 25:

2-propyl-ben oth| phene-6-ol DMSOd6): 0.97 (t, 3H),

1. B3NP, @7@(@%%%%%@ thipphese(é-dll-1), 7.17 (d, 1H), 7.50
(denpH}69¢46 (s, 1H, OH). EXAMPLE 26: 2-hexyl-benzothiophene-6-ol io

TR O R R o

EXAMBLED7T(R Hﬁh;l@hé)@ﬂlmﬁtr@}%menzothlophene 6-ol mp 97C is

1@%@&0%6&8&&%%%%@#& %Hg 5 H), 6.78 (dd, 1H), 6.91

(s, 1H), 7.16 (d, 1H), 7.49°(d, 1H ). EXAMPLE 28:
2 ’@Pdéﬂe%tylmethyl -benzothiophene-6-ol mp 82C 'H-NMR (DMSOd6):

1.593598 (DMSK3d), R3822(ds 24d) 16180 A& di)11898. 18,31 1894 (s, 180), 7.17
(d, 1H), 7.48 {d, 1H), 9,45 (s, 1H, OH).
EXAMPLE 19: 2-cyclooctyl-benzothiophene-6-0l
mp 100°C
'H-NMR (DMSOde): 1.35-2.10 (m, 14H), 3.07 (m, 1H), 6.78 (dd, 1H), 6.95 (s, 1H), 7.15
(d, 1H), 7.47 (4, 1H), 9,42 (s, 1H, OH).
EXAMPLE 20: 2-cyclodecyi-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 (4, 1H), 9,42 (s, 1H, OH).
EXAMPLE 21: 2-{(4-methylcyclohexyl)-benzothiophene-6-ol
mp 132°C
"H-NMR (DMSOds): 0.70-2.10 {m, 12H), 2.70 (m, 1H), 6.80 (dd, H—I), 6.92 (s, 1H}, 7.15
(d, 1H), 7.48 (d, 1H}, 9,42 (s, 1H, OH).
EXAMPLE 22: 2-(2-methyicyclohexyl)-benzothiophene-6-ol
mp 125°C
"H-NMR (DMSOds): 0.60-2.20 (m, 12H), 3.05 {m, 1H), 6.80 {dd, 1H}, 6.90 (s, 1H), 7.16
{(d, 1), 7.50 (d, 1H), 9.45 (s, 1H, OH).
EXAMPLE 23: 2-(2,2-dimethyleyclopentyl}-benzothiophene-6-cl
mp 90°C
TH-NMR (DMSOds): 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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20 (d, IH), 7.49 (s, IH), 9.48 (s, 111, 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- 25 cyclohexyl-benzothiophene-6-ol (3.60 g, 15.50 mmol) in dry DMF
(36 ml) at OC. After being stirred for 30 rhin at room temperature and 30

MER2 BT M - mixUaasRoD edn dealiwpirnagdiemidochlorosulfonic

a%gld (4,459, 38.00 mmol) was added. After 3 h at room temperature the
MiXEure was hydrolysed with saturated aqueous NH4CI, extracted with
ethiNVBRaMBR&bVEANAZS O, fitERed,. B dbconddhirated @dder), 7.00 (s, 1H),

V@QWE@}%ivﬁﬁ?d?’?ﬂ@%%é?‘i’ﬂ%ﬁﬁo g as oil). Flash o
chromatography on silica gel (toluene/l,4-dioxan: 8/2) yielded a limpid oil
WFRANELE

afremdrhes ikré&®le title product (0.50 g, 10%,
tripE 38€). 35 18 1H-NMR (CDC13): 1.15-2.20(m, 10H), 2.90 (m, IH),

748 (8 i hof 2HAd, 1), 7-30.(dh AH). 7,32 (5.411),7.98 (5, 2H, NH2).
139 IR B LIRS A 0 5 AR R G R, 1,
2 Gy thebiflbéatdthibBhett gsolEbyOH).
2 pxclonenlyl henzabiophens iBbher-g/s{onep/-enzothiophene-6.o
- 2-cyclogctyl-benzothiophene-6-ol - 2-cyclodecyl-benzothiophene-6-ol
22 R thylcyclohexyl)-benzothiophene-6-ol -
2-(E-MBIRYIDMER DY) 2o zsihionhenes6-oh, X85, 2.78 (t, 2H), 6.76 (dd, 1H), 6.95 (s,
22 31 y)ﬁﬁ g-ui ene-6-ol -
2-%2-% al{rggg% xb%?]&zkf) iép ’:“?ié? Sor- %%))pyl-benzothiophene-6-o| -
2 R&EGBEAE afichrietiebsxgimethykltronghimihgibérdothiophene-6-ol is
- %W@beptylmethyl-benzothiophene-G-oI, the following compounds
weyse. respectively obtained:
e RIRBVRN RIS Y 80 (m, 115D 2.68 (@, 203), 6.78 (ad, 1E), 6.91 (s, 1), 7.16
(d, 1H), 749 (4, 1H), 9.45 (s, 1H, OH).
EXAMPLE 28: Z-cycloheptylmethyl-benzothiophene-6-ol
mp 82°C
"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, Z-cyclohexyl-benzothiophene-6-vi 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. Afier 3 h at
room temperature the mixture was hydrolysed with saturated aqueous NH,Cl, extracted
with ethyl acetate, dried over Na;SO,, 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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EXAMPLE 30: Sulfamic acid, 2-cyclopentyl-benzothiophene-6-yl ester mp
110C 'H-NMR (DMSQd8): 1.50-2.30 (m, 8H), 3.39 (m, 1H), 7.20 (s, 1H),
7.72 (dd, 1H), 7.78 20 (d, | H), 7.95 (s, 2H, NH2). EXAMPLE 31: Sulfamic
acid, 2-cycloheptyl-benzothiophene-6-y1 ester mp 132C 1H-NMR
(DMSOd6): 1.35-2.20 (m, 12H), 3.12 (m, 111), 7.19 (s, IH), 7.24 (dd, 1H),
7.75 (d, 1H), 7.80 (d, 1H), 7.95 (s, 2H, NH2). 25 EXAMPLE 32: Sulfamic

adid.nerqleprtylybenzothipphienses; v, :
qeprtyibenzothippienses; v @@lﬁ,’ l;il%%?f%ﬁ)'ﬁ -,2*'\%&(3 éc’icllhxfi), 7.30 (d,

(DMSQd6): 0.90-2.20 (m._14H], 3.18 (m,
7.%’\5(&3 S, 17‘.%07(%8; Eﬁi)?lizé‘g@; 2H, NH2). EXAMPLE 33: Sulfamic acid,
2-cyclotetyd e nzathiopitdoe: Gyl eptetind® rapeRdex Vi Mvih{BM&RES)] by:

-1.30-2.10 (m,_ 31.(m. IH), 7.20 (s, IH), 7.23 (dd, 1H), 7.76 (d, 1H),
7.79 (d, Il-n} &ggpé%tgﬁ{iﬁ i%%‘%s% AMPLE 34: Sulfamic acid,
- 2-(4-methylcyeshebgaiybbazerHispiiene-Bo)l ester mp 132C 'H-NMR

(DMSQd6): 0-26cRdGyimBeddticdaRdm.dH). 7.25 (s, 1H), 7.55 (dd, IH),
7.60 (d, | H) _1H), 8.25 (s, 2H, NH2). s EXAMPLE 35: Sulfamic

7.70 (d
acid, 2-'(2-mgfﬁ§/’?f g él?&ff’f- ﬁfﬁ‘c?’;?ﬁ%lne-G-yl ester mp 110C 'H-NMR
(DMSOJ6): G:65:8:80/ nclaRERy I3 Hemtmbidpherds-a1.35 (M, 2H), 7.70-7.89

(2m(2?3Je%%ﬁ%&?%%%%%%@gﬁgg:éﬁeasigjr mp 72C 'H-NMR
(DMSOU6): 8:-7a4dinemyicydqpenm-teamrgphenc-6t9), 3.02 (dd, IH),
7.20 (s, 1H)2-(22a belthaddth) nénlBtiSophbacld30: (S, 1H), 7.96 (s, 2H, NH2).
- 2-propyl-benzothiophene-6-0l ‘
- 2-hexyl-benzothiophene-6-ol
- 2-cyclohexylmethyl-benzothiophene-6-cl
- 2-cyclobeptylmethyl-benzothiophene-6-0l,
the following compounds were respectively obtained:
EXAMPLE 30: SulHamic acid, 2-cyciopentyl-benzothiophene-6-y} ester
‘mp 110°C
'H-NMR (DMSOd): 1.50-2.30 (m, SH), 3.39 (m, 1H}, 7.20 (s, 1H), 7.72 {dd, 1H), 7.78
(d, 1H}, 7.95 (s, 2H, NHy).
EXAMPLE 31: Sulfamic acid, 2-cyeloheptyl-benzothiophene-6-y1 ester
mp 132°C
'H-NMR (DMSGds): 1,35-2.20 (m, 12H), 3.12 (m, 1H}, 7.19 (s, 1H), 7.24 (dd, 1H), 7.75
{(d, 1H), 7.80 {d, 1H}, 7.95 (s, 2H, NH;).
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, 18), 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-vi ester
mp 98°C
TH-NMR (DMSOdg): 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, NHy).



EXAMPLE 37: Sulfamic acid, 2-(2-adamantyl)-benzothiophene-6-yl ester
is mp 185C 'H-NMR (DMSOQd6): 1.50-2.40 (in, 12H), 3.37 (br s, 1H), 7.24
(m, 2H), 7.80 (d, IH), 7.82 (s, 1H), 7.97 (s, 2H, NH2). EXAMPLE 38:
Sulfamic acid, 2-propyl-benzothiophene-6-yl ester mp 112C 20 'H-NMR
(DMSOd6): 0.96 (t, 3H), 1.70 (n, 2H), 2.88 (t, 2H), 7.19 (s, 1H), 7.24 (dd,

IH), 7.78 (d, IH), 7.80 (s, IH), 7.97 (s, 2HLNH2). EXAMPLE 39: Sulfamic

ammm-mnmﬁﬁi@@i&%@ﬁ@ﬁi@fnﬁ@&%ﬁ&wwﬁ)&%ﬁ%@i 1 ester
0.95 (t,3H), 1.10-1.80 (m. 8H), 2.88 (t. 2H). 7.19 (3. 1H). 7.22 (dd, 25 IH).
7.’?’?(“[&,%, 7.79 (s, 1H), 796 (s, 2H, NH2). EXAMPLE 40: Sulfamic acid,

2- BB IS b SriZethiGple By R éstém MH)L 155G - NWJR?.55 (dd, 1H), 7.60

(Dg}{lﬁgg@)ygﬁolhi%ggg,(gljh 2qf8\(d, 2H), 7.16 (s, IH), 7.24 (dd, IH), _
7.07 (d, IH 79 (S, 1H), 7.97 (s, 22I1| N1-12). so EXAMPLE 41: Sulfamic
adKANPLE SR BEitb ot fopERdaaslpbersh noutiathepsyiester

- (DMSOAB): 1.00-2.00 (M, 13H), 2.82 (d, 2H), 7.18 (s, 111), 722 (dd, 1H),

1¢

13

20

25

3¢

O B B N 0P L Rie OND S S EAp 0759 (i,
A28 uifamie atldN2igyclohexyl-benzothiophene-6-yl-l-oxide ester To a

SopMiMeL 3 famicitie-cycianexylh %%%W@Q? Nk éi, -
3.21 mmol) in dichloromethane (20 mﬁ) %nd trifluor ac%%%%géﬁ?dtﬁéa% (\?/vﬁ%islme"6 vt
adf&d 35% aqueous hydrogen peroxide (0.35 ml, 3.42 mmol, 1.05

equivalédt). After 2 h at 50C the mixture was hydrolysed with saturated
MRS AR AR RN s . a0

prébict. R 16h Hiomatdgrdphy bROdsicdigel Ao KseRELIINE  gioxan : 6/4)
vieidedveplimpig adlrhich was crvstalisea o sihanakigeiie. s e,
prgn%ulcéis(%% g, 24%, mp

TH-NMR (DMSOde): 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 (t, 3H), 1,70 {m, ZH}, 2.88 (¢, 2H}, 7.19 (s, 1H), 7.24 (44, 1H),
- 7.78 (g, 1H), 7.80 (s, 1H), 7.97 (s, 2H, NH,).

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

Mp 125°C

"H-NMR (DMSGdg): 0.95 (¢, 3H), 1.10-1.80 (m, 8H), 2.88 (¢, 2H), 7.19 (s, 1H), 7.22 (dd,

1H), 7.77 (4, TH), 7.79 (5, 1H), 7.96 (s, 28, NHz).

EXAMPLE 40: Sulfamic acid, 2-cycichexylmethyi-benzothiophene-6-vi ester

Mp 115°C

.1H~NMR (DMSOds): 0.80-1.80 {m, 11H}), 2.78 (d, 2H), 7,16.{5, 1H), 7.24 (dd4, 1H), 7.77

{d, 1H), 7.79 (s, 1H), 7.97 (s, 2H, NH;).

EXAMPLE 41: Suifamic acid, 2-cycloheptyimethyl-benzothiophene-6-yl ester

mp 90°C



110C). 'H-NMR (DMSOd6): 1.10-2.15 (m, 10H), 2.72 (m, 1H), 7.10 (s,
1H), 7.45 (dd, 1H), 7.64 15 (d, 1H), 7.84 (d, 1H), 8.16 (s, 211, NH2).
Using the same procedure but replacing the sulfamic acid, 2-cyclohexyl-
benzothiophene-6-yl ester by: - Sulfamic acid,
2-cyclodecyl-benzothiophene-6-yl ester, the following compound was
obtained: 20 EXAMPLE 43: Sulfarnie aciéf}

2-gyolpdraybiogurniniopbensy Gryl--xide ester sep MO HINMRoo (4q, 1:), 7.78
(D@ﬁa)d%—#é& 07%3 18%,%%5 m, 1H), 7.15 (s, 111), 7.45 (dd, 1H),
7. 2 1H), 7:83(d, )(S82 ;2H, NH2). Using the procedure of
eXXEMBEIARABIONth B¥F eghints afibydidpOMISIETe, 280MOSUBTITUTED
fowjiﬁ@gﬁﬁ was obtained: EXAMPLE 44: Sulfamic acid,
2-cyclohexy -begrttzﬂogihiophene-&yl-l,1-dioxide ester mp 180C 'H-NMR

5 (D‘?«%@@@B}eﬁ%-@.‘i@aﬁﬁfﬁ 7oid) 2xcpdghexyirbyrzabiopheng-67vid-axidea prfer
7.63 (drolaHiplctibh &t sdifadlicBald, (6 orcldnbiy2he30MSiadhe sSeMster (1.00 g, 3.21

procedure but replacing the sulfaniic acid, .2-cyciohexyl-
be‘ﬁl%lé’céﬁié%hé‘ellﬁ{é? 9%%3@% ?%g%la%%llﬁa‘fgré’éﬁm acid (5 ml) was added 35%

| Z-Whﬁb}ﬁrbmpm&m(ﬁéﬁml,és@m&mmmﬁsaqudyalent). After 2 h at 50°C the
2-gyelaretylhenzpihionhene-Gad esieh,famMiGAGId  NaHCO,, extracted  with

2-cyclodecyl-benzothiophene-6-yl ester Sulfamic acid,

10 o GchiRmeRRtah 8150 BER 25tmbsn Ehersly it e niiphmrenyaguum to give the
2-(ZatRepiylerelobkxyl -henzethiephe oa-6iud L aterSubamiciatittan : 6/4) yielded a

- 2-(2 2-dimethylcyclopentyl)-benzothiophene-6-yl ester Sulfamjc acj o
b SRR Thals S e SRS o 2o
2-ptepyl-benzothiophene-6-yl ester Sulfamic acid,

2-hexyhhepaRiRion ?@Q&Q{Gﬁﬁlﬁﬁi}é‘ﬁiﬁm&? B97.10 (s, 1), 7.45 (dd, 1H), 7.64
s R Y S Tt RNy et
Using the same procedure but replacing the sulfamic acid, 2-cyclohexyi-
benzothiophene-6-vl ester by:
- Sulfamic acid, 2-cyclodecyl-benzothiophene-6-yl ester,
the following compound was obtained:
20  EXAMPLE 43: Sulamic 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 (5, 2H, NH,}.
Using the procedure of example 42 but with 2.2 equivalents of hydrogen peroxide,
25 the following compound was obtained:
EXAMPLE 44: Sulfamic acid, Z-cyclohexyl-benzothiophene-6-yi-1,1-dioxide ester
mp 180°C ' '
TH-NMR (DMSOdg): 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,).
30 Using the same procedure but replacing the sulfamic acid, Z-cyclohexyl-
benzothiophene-6-yl ester by:

35
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Sulfamic acid, 2-cycloheptylmethyl-benzothiophene-6-y1 ester, the
following compounds were respectively obtained: EXAMPLE 45; Sulfamie
acid, 2-cycloheptyl-benzothiophene-6-yl-1,1-dioxide ester mp 137C 15
1H-NMR (DMSOd6): 1.35-2.15 (m, 12H), 2.75 (m, 1H), 7.32 (s, 1H), 7.52
(dd, 1H), 7.61 (d, 1H), 7.70 (d, 1H), 8.25 (s, 2H, NH2). EXAMPLE 46:
Sulfamic acid, 2-cyclooctyl-benzothiophetre-6-yl-1,1-dioxide ester mp
122C sH-NMRIEDMSOd6):-&3612 0l {hendathiorh&ik-@ayl Bstyr 7.32 (s, 1H),

7.52 (dd, 1"'@1{1%21@1]1(:%91@2 J#QIO%&?I‘Q&I&*Q&&I%&I%@ ’Gzyﬁés%HZ)

EXAMPLE 47: Sulfamic aci
2-cyclodecy SBERBRtREANEREcgacy Damiorhara-orivh982C 1H-NMR

(706l\gsgdei)H S\ﬂﬁzﬂa&d@o%m ﬂ(&Hﬁcﬁ@%ﬁ&bﬂdﬂj}lﬂb@ﬁz@hS EMJ}\!;%&%@ @S@slt]g:}")

ulramic
acid, 2-(4- m%ﬁiﬁcy%lo(ﬁée’_lx%l ben@é’tﬁ??bcys?’?é%g%%qmp&m YL 8 mp
170C '"H-NMRiEmis adb)? 0275Gae i idtprRy8ebem iy pheh8-¢syll ke
7.22 (dd, 1Hu#af@clehid b- ]{i gdé%ﬂyﬁ'@e&@cﬁl@h%{'ﬁwggmgo 22

EXAMPLE 49: Sulfamic acid

2-(2- methyltﬁ%}gi%ﬁ@%?ﬁl &Eﬁ?ﬁ’éﬁ’l‘?ﬁmi’ﬁi?ﬂf e ester mp 92C
1H-NMR (Dms@d@a&a%é@mb&aﬁﬁoﬁ@ﬁe(mymw 25 (s, 1H), 7.52

(M, 3H), 8.25 & Sul

2m(2 2- ()Jllme %ylcaé% 8268‘%% glrcl’zg eﬁ%gnzl#)tiqlpp%é %’é’le%?gf mp
172C 'H-NMRiBRIS &b ﬂ@s@@(@pmelhysi(@ﬁlﬂ)mm@ezﬂﬁ éater6H),
Zﬁéﬁllﬂaﬁﬁngcﬁ%ﬁ%mﬁwélr)er?eé%a(ggdyﬁiﬂgn% (d, 1H), 7.70 (d, 1H),

8
&Mﬁh %ulfamlc acid, 2-cycloheptyl-benzothiophene-6-vi-1,1-dioxide ester
mp 137°C
'H-NMR (DMSOdg): 1.35-2.15 (m, 12H), 2.75 (m, 1H), 7.32 (s, 1H), 7.52 {dd, 1H), 7.6}
(d, 1H), 7.70 (d, 1H)}, 8.25 (s, 2H, NHa).
EXAMPLE 46: Sulfamic acid, 2-cyclooctyl-benzethisphene-6-yi-1,1-dioxide ester
mp 122°C
"H-NMR. (DMSOdg): 1.35-2.10 {m, 14H), 2.81 (m, 1H), 7.32 {5, 1H), 7.52 (dd, 1H), 7.61
(d, TH}, 7.70 (d, 1H}, 8.22 (s, 2 H, NFL,).

- EXAMPLE 47: Sulfamic acid, 2-cyclodecyl-benzothiophene-6-yi-1,1-dioxide ester

mp 102°C .
"H-NME (DMSOde}: 1.35-2.10 {m, 18H), 2.97 (m, 1H), 7.38 (s, 1H), 7.52 (dd, 1H), 7.60
(4, 1H), 7.70 (d, 1H}, 8.22 (s, 2 H, NH,).
EXAMPLE 48: Sulfamic acid, Z-(4-methylcyciohexyly-benzothiophene-6-yi-1,1-
dioxide ester
mp 170°C

"HNMR (PMSOdg): 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 51: Sulfamic acid,

2-(2-adamantyl)-benzothiophene-6-y1-1,1-dioxide ester mp 230C 'H-NMR
(DMSOd6): 1.45-2.45 (in, 14H), 3.04 (br s, 1H), 7.38 (s, IH), 7.53 (d, IH),

7.64 as (d, 1H), 7.70 (d, IH), 8.25 (s, 2 H, NH2). EXAMPLE 52: Sulfamic

acid, 2-propyl-benzothiopheue-6-yl-1,1-dipxide ester mp 159C 'H-NMR
(DMSOd6): 0.99 (t, 3H), 1.70 (m, 2H), 2.49 (t, 2H), 7.29 (s, IH), 7.52 (dd,

IHEX AR L 1Y), Sulxeic 1H3eBI50 (G (2bnatyydehexAnph i gdophene-6-yi-1,1-
Suliamie agid, 2-hexyl-benzothiopheue-6-yl-1,1-dioxide ester mp 98C

1H-NMR (DMSOd6): 0.85 (t, 3H), 1.10-1.80 (m, 8H), 2.50 (t, 2H), 7.30 (s,
IH),¥7°52(dd, 1H), 7.62 (d, 1H), 7.73 (d, 1H), 8.27 (s, 2H, NH2).

E BMSBotdgnigadds (m, 12H), 2.85 (m, 1H), 7.25 (s, 1H), 7.52 (m, 3H), 8.25
Z-QQ%W@ethyl-benzothiophene-6-yl-1,I-dioxide 2s ester mp 132C

'H:NMR’ (DM 0d6): 0.80-1.95 (m, 11H), 2.40 (d, 2H), 7.30 (s, 111), 7.53
(dBXANWLES( Spliarpiz acid, 134623 -Simetipteyippme R Arzehmphene-6-yl-1,1-
Sulfapne asisk 2-cycloheptylmethyl-benzothiopheue-6-yi-1,1-dioxide 30

ester mp.135C 23 'H-NMR (DMSOd6): 1.00-2.15 (m, 13H), 2.45 (d, 2H),
7.55’(@81 ), 7.53 (dd, IH), 7.62 (d, 1H), 7.73 (d, 111), 8.25 (s, 211,

N [FHZYNAR EPMSATE ON O &, BIS) BSF IEUIHED! . 50-2.15 (m, 6H), 2.66 (t, 1H), 7.49 (s,
6-METH BENZ. E :

2 o o B o7 bty b et e & T e doluton of

> BN S oot sithiod e DE D BB AhisplPr-THEL-dioxide
(2es#8}) at -70C was added dropwise a 2.5 M solution of n-butyl lithium in
hexarh%égwgnl, 12.16 mmol). Then, the mixture was warmed to -30C during
1d'fRifi"and chilled at -70C for the addition of iodomethane (2.0 ml, 15.38
mbDIMR NGO whd Sviatfrima, tHH0 M e fhperatlye’dlemigHD, IT.9a&d, 1H), 7.64

hygrolysed v saiyrated QAIeousy).
EXAMPLE 52: Sulfamic acid, 2-propyl-benzothiophene-6-yl-1,1-dioxide ester
mp 159°C
"H-NMR (DMSOdg): 6.99 (¢, 3H), 1.70 (m, 2H), 249 (t, 2H), 7.29 (s, 1H), 7.52 (dd, 14},
7.63 (4, 1H), 7.73 (d, 1), 8.50 (s, 2H, NHa).
EXAMPLE 53: Sulfamic acid, 2-hexyl-benzothiophene-6-yl-1,1-dioxide ester
mp 98°C .
'H-NMR (DMSOdg): 0.85 (t, 3H), 1.10-1.80 (m, 8H), 2.50 (t, 2H), 7.30 (s, 1)}, 7.52 {dd,
1H), 7.62 (d, 1H), 7.73 (4, 1H}, 8.27 (s, 2H, NH;).
EXAMPLE 54: Sulfamic acid, 2-cycichexylmethyl-benzothiophene-6-yi-1,1-dioxide
ester
mp 132°C
'H-NMR (DMSOdg): 0.80-1.95 (m, 11H), 2.40 (d, 2H), 7.30 (s, 1H), 7.53 (dd, 1H), 7.62
(d, 1H), 7.72 (d, 1H), 8.25 (s, ZH, NH;y).
EXAMPLE 55: Sulfamic acid, 2-cycicheptyimethyl-benzothiophene-6-yi-1,1-dioxide
ester '
mp 135°C
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10 NHA4CI, extracted with ethyl acetate, dried (Na2S04), filtered and
concentrated under vacuum to give 2.1 g of an oil. Flash chromatography

on silica gel (heptane/ethyl acetate : 1/1) yielded a limpid oil (1.50 g, 72

%) which was used without further purification. 'H-NMR (DMSOd6):

1.35-2.15 (m, 12H), 2.29 (s, 3H), 3.00 (m%lH), 3.80 (s, 311), 7.00 (s, 1

H), 7.04 (d, 1H), 7.49 (d, IH). is Using the"'Same procedure but replacing
ioéM&ﬁ@MﬁOdd}rdpﬁetﬂ;ﬁr{e@;ﬁéﬂmMﬁr@,clﬂ)p@ﬁﬁo{smaﬁbﬁtémehﬂ; 1H), 7.62

EXAMRLE 57 (£-oysleheptyl-Bmetihgxy-7-butyl-benzothiophene 'H-NMR
(D de6): 0.901§,t, 3H), 1.1b-2.%)g{(}m 1611), 2.75 (t, 2H), 3.04 (m, 1H),
ORI OF USSR M RO AR RGP HENE )
7-MMS@,@¢&§M¢@%@M&&@“ hﬁlgﬁgﬂ'ltiﬁmﬂﬁ@yﬂglwas
prepar i canditions,describe Oliveira, M (Tetr ron )
2002, gg? ﬁ%’g“%i‘ %kﬁ'g‘&eﬁ%}%’ : ‘?@’(ﬁ%’?ﬁiﬂi ?‘r‘r??;r% % gd{irmoD) in
2HY3 18§28 ) G077 086, W49)added7dsmpdisa 213,57 M 7seligticd) of n-butyl lithium in
Follous 8 propsdie pee Tor e et e oo 10 min ad
ollayi ocedure ysed for the monosubstitu unds, but
oS Lo EHEHCR, ORI ey 30 mmol). The mixture was
2-mxrsioheé pty l:8emethyipbranath mvesbair othiophenkyB0iysed with saturated aqusous
2-eyslephetyl: -3 -henzothiophe 524
Qﬁﬁ@, @Q&E@Eéﬁ%ﬂﬁﬁé@ﬁé{%{%&?{‘ t%%eho e%?ré%,%tﬁé @f%‘\%ﬁnand concentrgged under

7-methoxy-1,2,3,4-tetrahydre enzothiop g compoun
WETRECHYENY- bistafrarolE Yhasipaipoatography on silica gel (heptane/ethy! acetate

2-cyeiphrpdvit 4 methybhen20thiophrne el w983 N MBher purification.
(D‘%%W' ﬂﬂ%ﬁ? é)%' 552 ), 2'%&?5%;5'013%“3 1H.)’ 08 (dé.élg)_' 23 3H), 7.00
6.97 (STHY 7358 r? 37 (@20 EXEMBLEE 69: (. 1H), > 3H),
2-Eycldthie ft9# Téb - BetdzGthidhhene-6-ol limpid oil
Using the same procedure but replacing iodomethane by:
- bromobutane,
the following compound was obtained:
EXAMPLE 57: 2-cycloheptyl-6-methoxy-7-butyl-benzothiophene
'H-NMR (DMSOde): 0.90 (t, 3H), 1.10-2.20 (m, 16H), 2.75 (1, 2H), 3.04 (m, 1H), 3.80 (s,
3H), 7.00 (s, 1 H), 7.05 (d, 1H), 7.51 (4, 1H).
EXAMPLE 58: 7-methoxy-1,2,3,4-tetrahydro-dibenzothiophene
This compound was prepared using the conditions described by Oliveira, M
(Tetrahedron, 2002, 58, 1709-18).
TH-NMR (CDCh): 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), 747 (d, 1H).
PREPARATION OF DISUBSTITUTED BENZOTHIOPHENE-OL (1)
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



'H-NMR (DMSOdb): 0.92 (t, 3H), 1.15-2.20 (m, 16H), 2.80 (t, 2H), 3.02 (m,
1H), 6.85 to (d, 111), 6.95 (s, IH), 7.32 (d, 1H), 9.22 (s, IH, OH).
EXAMPLE 61: 1,2,3,4-tetrahydro-dibenzothiophene-7-ol mp 116C
'H-NMR (CDCI3): 1.90 (m, 4H), 2.68 (m, 2H), 2.79 (m, 2H), 4.98 (br s, 1H,
OH), 6.88 (dd, 1 H), 7.20 (d, IH), 7.42 (d%éH) is PREPARATION OF
SULFAMIC ACID DISUBSTITUTEI) BENZOTHIOPHENYL ESTER (11)
Following thé-pefbanrre 33 ddssekeremdivestdsbitptercompounds but

feﬂla@mg@mgxgﬁB§ﬁMhQW¥bé9@&%%ﬁbﬁ%d
2- %ﬁ% -meth |- benzothlophene -6-0l 2
%l?ﬁfﬁﬁ dﬁgﬁé/ é)sﬂnzothmphene-ﬁwal

1 mﬁ,%‘téftrahydro dlbenzothlophene -7-ol, the following compounds were

'@?&‘5‘& EgéAZJ\q
i ??}3%% yl-7 met enzoth%‘p%%ﬁug%?gs’féﬂms (.)L}O% %EI)HGIQK/IQ 1H), 6.97
(DSBH 31(210@1}3 &h (3248, 96 (s, 3H), 3.14 (m, 1H), 7.20 (s, IH),

7. MPEEJ)S(}? 90 drepryf B dehe bR kAL E 63: Sulfamic

6{:(1% loheptyl-7-butyl-benzothiophene-6-yl ester limpid oil 'H-NMR
(D’ﬁf? E 0.91 (t, 3H), 1.15-2.20 (m, 16H), 2.77 (t, 2H), 3.11 (m, 111),

7. 1B-NMRARYEOUBE? THRHN50 (62120 8. 0815, 2B MHZY) BXUAMRL ET), 6.835
10 64%18}%{2@@5'3%1{][ 2534~ gt ﬁ@g@rg d(lgq@; phene-7-yl ester mp

MSO4j: 1.87 (m, 4H),’2.70 (m, 2H), 2.82 (m, 2H),
7. 3 OMPLE Y. é@zea 41&uﬂhwﬂw@mﬂpmnﬁkﬂm OF
D@Ixn@dszED DISUBTITUTED COMPOUNDS (12) Following the

T o B Dot o i 6.8 dBter B T i B, 658
2 @@Iéﬁé}afw@(ﬂ)éﬁ% 'bé?aid\,thié})hene 6-ol ester
15 PREPARATION OF SULFAMIC ACID DISUBSTITUTED
BENZOTHIOPBENYL ESTER (11)
Following the procedure used for the monosubstituted compounds but replacing 2-
cyclohexyl-benzothiophene-6-ol by:
- 2-cycloheptyl-3-methyl-benzothiophene-6-ol
20 - 2-cycloheptyl-3-butyl-benzothiophene-6-0l
- 1,2,3 4-tetrahydro-dibenzothiophene-7-0l,
the following compounds were respectively obtained:
EXAMPLE 62: Sulfamic acid, Z-cycioheptyl-7-methyl-benzothiophene-6-yi ester
myp 107°C
25 'H-NMR (DMSOdg): 1.40-2.20 (m, 12H)}, 2.46 (s, 3H), 3.14 (m, 1H), 7.20 (s, 1H), 7.30
(dd, 1H), 7.60 (d. 1H), 8.00 (s, 21, NIH,).
- EXAMPLE 63: Sulfamic acid, 2-cycloheptyl-7-butyi-benzothiophene-6-yi ester
limpid oil
'"H-NMR (DMSOds): 0.91 (t, 3H), 1.15-2.20 (m, 16H), 2.77 {t, 2H), 3.11 (m, 1H), 7.15 (s,
30 1H),7.32(d, 1H}, 7.59 (d, 1H), 8.04 (s, 2H, NHa).
EXAMPLE 64: Sulfamic acid, 1,2,3,4-tetrahydro-dibenzothiophene-7-yl ester
mp 165°C
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- Sulfamic acid, 2-cycloheptyl-3-butyl-benzothiophene-6-of ester -

Sulfamic acid, 1,2,3,4-tetrahydro-dibenzothiophene-7-ol ester, the

following compounds were respectively obtained: io EXAMPLE 65:

Sulfamic acid, 2-cycloheptyl-7-methyl-benzothiophene-6-y1-1,1- dioxide

ester top 90C 1H-NMR (DMSOd6): 1.30-2.20 (m, 12H), 2.48 (s, 3H), 2.76

(m, 11-1), 7.28 (s, 1H), 7.41 (d, 1H), 7.52°(d, 1H), 8.27 (s, 2H, NH2). is

EXAN P (B8 ISuRamicSadig, 4H), 2.70 (m, 2H), 2.82 (m, 2H), 7.28 (dd, 1 H), 7.66 (d,
2-eygloteptyl-yehutyl-benzothiophene-6-yl-1,1- dioxide ester limpid oil

'H- (PBMS0Od6): 0.91 (t, 3H), 1.15-2.15 (m, 16H), 235 (m, 1H), 2.90 (t,
ﬁﬁ%ﬁéﬂﬂf N PIPHILY .?GREﬁ‘iE%()!TéﬁéﬁEé MBS 02
EXAMPioHG7ing tilkamocdaitiat, used for the monosubstituted compounds but replacing the
1, -tet ro-di hiopheue-7-y1-1,1-djoxide ester mp 229C

1&%& (%)g{l\%%g# gg%%%%%%)"ﬁé‘%‘é%‘?é #1?%1)%’?.54 (dd, 1 H), 7.61

(d, IH),7.74 Sdfapiy sxplovddmenl-FrreRESBOIIS NI PIGHEOF
STERQID S &k N-WIBRIRARAE PUlaStbphis AgNAIRk er

circulating plgxs a estrogen th%t IS c%]%nverte_d by the steroid sulfatase

enzyme into e%%’ﬁlg ?@f?: Wit TR b E A ReB RS i 8k adiol

(E2¥ igllemzymetiopedhstiorre Stepeithaiifatasmattivity is present in most

tisﬁm&‘#ﬁﬁjsﬁgp ly %as}tﬁgc'imw?iﬁee%i% 199&@&}' P— Q]%ragfﬂinphene-ﬁ—yki,l—

malignant than in normal breast tissue se association 0
eHiBFEELHMh the promotion of the 35 WO 2004/101545 26
P@p/Bf*2003/008811 growth and development of breast cancer has long

o HA T SR o By Pl e AT s 1E0: 741
cdpitaifing-a%(dfdiixt8 Midie@HANIdE s believed to be involved in the
irrgyersifie i ﬁ@it%ﬁhﬁproigcsi&',lfataﬁ%y&%ﬁ%ﬁ?ﬁ?—butyl-bemethiophene-é—yﬁ-}.,};-
dioxide ester
Iimpid oil
"H-NMR (DMSOdg): 0.91 (¢, 3H), 1.15-2.15 {m, 16H), 2.75 {m, 1H), 2.90 (t, 2H), 7.25 (s,
1H), 7.40 (d, 1H), 7.56 {d, 1H), 8.31 (5, 2H, NH,).
EXAMPLE 67: Sulfamic acid, 1,2,3,4-tetrabydro-dibenzothiophene-7-vi-1,1-dioxide
ester
mp 229°C
1H-NMR (DMSOq): 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 VITRG
Estrone sulfate (E;8) 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
(Ez) by enzymatic reduction. Steroid sulfatase activity is present in most fissues (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




5 synthesized. To data the most active compound is EMATE,
estrone-3-sulfamate, but its estrogenic activity has rendered this
compound unsuitable for use in the treatment of

wWiPsgaongidgpendent-tumors. Numerous structurally diversifie ibi
steroid sulfatase have been reported an#ng which, 6,6,7-CO E&fﬁ&%m

emerged as a standard non-steroidal inhibitor lacking estrogenic
properties. 10 In vitro results Two in vitro models on whole cells were
used. TheJEG-3 cell line, derived from a human placental
choriocarcinoma, is spontaneously very rich in human estrone sulfatase

angrerkioné davebeiukptaf fnakisiolghrdias snabeorstmeenied OBrefolt steroid
m'%&?&@i&‘e‘?ﬁ(ﬁéﬁﬁ%& el Vﬁ%% O MRHNES AR LEXANA S ARG,

steroid 15 sultatase In Despite a lower contentin steroid
sulfatase B@tﬁntyzrﬁwéﬂmepfﬂ@éllgm;t@@Mﬁsﬂ#ﬁw%m% which is

tesgsifrid gHfaaseiRiRICR AR-tuia8 Q[ﬁ%%&lﬂ@f‘%%ﬁ%%@?ﬁé&%”%me been

Moreover, these cells were used in the in vivo model of
ShorRTBHISS e Akt it CRRssavbH SRENDRNG At Bt Rs sthale chukipanate, but

20 &%@%@ﬁh@%&@y&maméﬁmﬁﬁs@ﬂ@amﬂ Welenasibee R IHNE8Reatment
et at_(Cancer Res., 1993, 53: 298-303) on intact MCF-7 cellg%g %Iayers
5

A<y SOTEEnArRERTS T I el SRS RNt PR GTaN gptipurs of

(J E6eio rsﬁﬂ?madzl HMChedh) fﬁpﬂﬂadam:ﬂgmemwhf@ﬁ mmma’ﬁsmreﬂg%d as a
It (MCF:7 d efor stu%g ells e seeded in decomplemented fetal
calf%%}um ﬁ% ?ﬁ&é%r% Bf‘ﬁgﬁ §f’éeding medium

10\Na§1mtwa'dsaltsl the cells were rinsed Wlth PBS to eliminate any trace of

dFCS. Theg, .
from 10- 12 M to I;%fv?\% tee?%% d*é%g\% or 20 S(ﬁl\ﬁ%?ng?% te;’sea;%r%%lg%ﬂ ?hg crtved
medigm wabviaisBacstiitchariraagBreatp-ive invitiagias 3EGIB) ¢p human

Plastig iR eaidi<E i and-Ge N IUgS A 200 X 0RIERLA @3:&%&?&1%&8@& in a 96-

before 30 toluene extraction. A fraction of medium was used for tol uene

extriChoRiFFeRpke foraaharateccanfbHiol somermasis rAlesnjagaty steroid
1ProGUBERadd I ERHOACHVILY 1) Wmﬁ 3GRWASIIRAGI egifayakie uidivity, the

o e s
3H hinal MrERfatmedpeindmos 2681loMeranvelrperegeDRis angeestednia the in vivo
sulfala3e: BPRINRN.I RSISHIRYE ALER YRl agkUt
Estrone sulfatase assay on cells ' .
20 Wholc«ceﬁ assays were performed as originally described by Duncan ef al.
(Cancer Res., 1993, 53: 298-303) on imtact MCE-7 cell monolayers.. Asaays Were
carried out with cells in logarithmic growth phase, on 96-well (JEG-3) or 24»we11
(MCE-7) microplates. Twenty-four hours (JBEG-3} or 72 b (MCF-7) before studies,
cells were seeded in decomplemented fetal calf serum (dBCS) supplemented
25  medivm. Then, the seeding medinm was removed and the cells were rinsed with PBS
to eliminate amy trace of dFCS. Then, “H-E;S was added, followed by test
compounds ranging from 10™% M to 10° M. After 4 h (JEG-3) or 20 h (MCF-7) of
treatment, the medivm was transferred into either 96-deep-well microplates (JEG-3)
or plastic tnbes (MCE-7) and centrifuged at 200 x g for 10 min 1o pellet cells before
30 toluene extraction. A fraction of medium was used for toluene extraction in order fo
separate conjugated substrate and non-conjugated products. The radicactivity in the
toluene phase was measured by liquid scintillation counting (LSC). Finally, estrone



without inhibitor. A non linear fit analysis (GraphPad Prism Software) of %
inhibition vs. inhibitor concentrations allowed for the determination of 50 %
5 inhibitory concentration (IC50): the lowest IC50 corresponds to the most
wigoientéabibitors (Table 1). Table 1: Inhibition of estrone sulf
whole-cell assays ;:JAG 3rells MB I 7%ls Compounals '~%§§%§E@msw
EAYIMn"ItICsa (?'Evin. 14. EMATE 3.2 0.240.06 0.01 18
- 6,6,7-COUMATE 4.5 0.6 37 0.33 0.06 24 Ex 30 78.8 39.8 5 Ex31
101.858.0 5 Ex32 433.794.85 Ex 33743.8139.6 5 Ex34 317.742.95
Ex35.146.816.3 4 Ex36 128.514.2 4 Ex37 92.4-156 5 Ex42 7.01.25
6.1808%% R 1Mo SR B B4 BE AR 4784, T Fubs fomardongn 4or 20 hours
Ex48d7 5t . BHOROOGHR dhtioned uPifiadd 4ohibxhd 2DPRednMR of control activity

2004/101545 28 PCT/EP20031008811 Ex 52 24.7 5.0 5 Ex53 12.53.3 5
Ex %’h&l%l. HYO5 10 %3 “eé&%% Ry 4@‘68‘?-%’.%15@% Software) of %

inhibition vs. inhibitor concentrations allowed for the determination of 50 %

5 imhibitory concentration (ICsq): the lowest ICse comresponds to the most potent
inhibitors (Table 1).

Table 1: Inhibition of estrone sulfatase en whole-cell assays:

EMATE - 32=02 4 1 0.06 £0.01 18

6,67-COUMATE 45206 37 0332006 24
Ex 30 78.8 +39.8 5

Ex 31 101.8 = 58.0 5

Ex 32 433.7 £ 94.8 5

Ex 33 - J3g 1306 5

Ex 34 317.7 2429 5

Ex 35 1468 + 163 4

Bx36 osseiez | 4

Bx 37 924156 5

Ex 42 | 7012 5 0.16£003 4
Ex 44 . : 109226 5 .24 = 0.05 4
BEx 47 52144 5 0.08+0.01 4
Bx 48 76+13 5 0.09 £ 0.02 4
Ex 49 26204 4

Ex 50 ‘ 25205 4




Ex64 565.8129.6 5 Ex65 31.79.9 4 Among the tested compounds, Ex 42,

Ex 44, Ex 48, Ex 49, Ex 50, Ex 54 and Ex 55 showed a strong inhibition
(IC50 of about 10 nM} of human estrone sulfatase activity in JEG-3 cells.
whas¢ rmpounds were checked.for residual estrogenic 5 acggi{ng&Myfgﬂss -
in the classical uterotrophic assay after 32§iay administration by oral route

in prepubescent female rats. INHIBITION OF STEROID SULFATASE IN
VIVO Residual estrogenic activity in. vivo Prepubescent female rats were
orally treated at 1 mg/rat/day for 3 days. On 10 the day following the last
treatment,.uteriwere remaved and wet weight were recorded. The results

aremgxpressed as % of St'ﬁﬁy]la_lig@ of uterus wejght in comparison with
controls.-15.Table 2: residual estrogenic activity Compound %

stinmglatiion °, Number of gnguadsss 6,6,7 COUMATE 3% 16 Ex 42 0% 8
Ex-44-0%.-8..Ex 47 4% 8 _FEx 48.3% 8. \WO 2004/101545 29

PC_fAEﬁQOOB/QOSSl; Ex;$8% 8 Ex 50 24% 8 EX 5?_@%@ BX553%38 4
Antiuterotrophic lAntisulfatase activity A short model, derived from

Purghits method, was deyelquegd for the evalyation irbvé)go,,,q; 0] 6
nonestrogenic-steroid-sulfatase inhibitors. 5 Wistar female rats were

ovapgetpmized and left ta;ggst fo{sweeks. Prigr to

EBx 65 31.7+99 4

Aﬁmug the tested compounds, Ex 42, Ex 44, Ex 48, Bx 49, Ex 50, Bx 54 and
Ex 55 showed a strong inhibition (JCsp of about 10 nM) of human estrone sulfatase
activity in JEG-3 cells. These compounds were checked for residual estrogenic
5  activity in vivo in the classical wterotrophic 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
10 the day following the last treatment, uteri were removed and wet weight were
recorded. ' -

The results are expressed as % of stimulation of nterus weight in comparison
with controls. |

15 Table 2: residual estrogenic activity

6,6,7 COUMATE 3%

Ex42 0% 8
Ex 44 0% 8
Ex 47 4% 8

Ex 48 3% 8




treatment, the absence of eyclicity was checked by vaginal smears.
Animals were supplemented with estrone sulfate (E1S) at 50 pg/kg/day
s.c., alone or combined with oral administration of potential sulfatase

winhiitanssat | mg/kg/day for 4 days. Thg uteri were removeghd§e80Qh/00s813

adjacent tissue and wet 10 weighed. Th"g results are expressed as % of
inhibition of the EIS induced stimulation. Table 3: antinterotrophic activity
Coxaiponnd lo ttti?abitealr x ~ 3dncnbet oi~ aSs_ 411 NE 6,6,7
COTJIMATE 86% 48 Ex 42 38% 8 Ex 44 70% 8 Ex 47 62% 8 Ex 48

60% 8 Ex %4%%‘8—&55-8}%46—\%
PCTIEP20 6 8811 Ex 55 wS& chosen as potential inhibitor of steroid

sulfatase aGhyiky, because tion
of EIS stimulated uterus weight.” These in vivo resUlts were in good
accordancemxitfain vitro results gltained in 7EG-3 @nd MCF-7 whote-cell
assays. 5 Evaluation of the potency of Ex 55 The activity of Ex 55 on EIS
stimulated Jigri& weight was eg#gjuated in relationgo the standard

~ inhibitor 6,6;+~COUMATE+rom-0-03-mglkg/day.to 1 mg/kg/day p.o. |n this

10

study, a last administration was performed 24 hours before the necropsy
10 fortEiRanich pifisAtutinidiisaseayiy The uteri were removed, freed of

e B e o e
weRjfduation i vivo of nonestrogenic steroid sulfatase inhibitors.
Wistar female rats were ovariectomized and left to rest for 4 weeks. Prior to
treatment, the absence of cyclicity was checked by vaginal smears.
Animals were supplemented with estrone sulfate (E1S) at 50 nglkg/day sc.,
alone or combined with oral administration of potential sulfatase inhibitors, at 1
mg/kg}’day for 4 days. The uteri were removed, freed of adjacent tissue and wet

weighed,

The results are expressed as % of inhibition of the EiS indueed stimulation.

Table 3: antinterctrophic activity

T

43
Ex 42 38% 8
Ex 44 0% g
Ex 47 62% 8
Ex 48 60% 8

Bx 54 45% 8

Ex55 81% 16




15 Table 4 Dose 667 A'V EN 55 mg/bg/tlay COI1JI61ifl E 0.03 0% 0%
0.1 13% 0% 0.3 52% 36% 1 84% 72% Measure of estrone sulfatase
activity in the uterus Estrone sulfatase activity was measured according to

wigmatheg described by Purohit et al., with slight modificatiQis, Brigisesss

10

15

20

23

uteri were thawed, weighed and 20 hord8genized. Aliquots of the
supernatant were treated with dextran-coated charcoal and assayed for
sulfatase. EIS activity was assessed after 30 min of incubation with 5 nM
of 3H-EIS and 20 IM of unlabelled EIS as substrate. Radioactivity was
measured by LSC. Estrone sulfatase activity was expressed as

pmouh|m§§§i&ﬁsmq@pmm%akyb@é@m§§ér@ﬂ Akibithen seivis BiGuse of

WG:800¢/ 1045452 0 ;
mglk 1da;e%&u T B S0 By g weigh.

97%%?%@%%%%&5@1@@9@@%%@@%@@ Wevdraetstimifained in JEG-3

acw@mmh@@ém}]}%@g@_ndam method 5 (DSL,Webster, TX,LISA).

Table ? au levels (ng/anl)
ualmn of the polency of;‘ Ex 55

The activity of Ex 55 on E;S stimulated uierus weight was evalvated in
relation to the standard mhibifor 6,6,7 COUMATE from (.03 mgfkg/day to 1
mgfkg/day p.o. ,

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.

« Inhibition of B;S stimulated uterus weight

Tabl 4

Y 0% 0%

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

e Measure of estrone sulfatage activity in the uvterus

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

Estrone sulfatase activity was expressed as pmoi/himg protem and reyorted as
percentage of inhibition versus EiS. '



Dose 647 E e5 QngfkglslagO TE 5. 3' .t'n SrX[. 06.30.30.0324 3.117

15 0.1 262.6 212.4 0.3 596.4 695.9 1 80 5.7 832.5 WO 2004/101545 32
PCT1EP2003/008811 Table 7: E2 levels (pg/ml) Dose 6ag,7 Ex 55
WhHAgtYtay COUMATE 0 7.8 0.7 0.03 335.8 312.8 0.1 282.5@8kr3063duss11
181.122 1.2 116 1.515 0.9 Hormone-dependent induced xenografts 5
MCEF-7 cells, derived from human breast adenocarcinoma, were injected
subcutaneously in ovariectosnized athymic nude mice supplemented with
estrone sulfate (pellets 0.5 mg/90 day release). Xenograft volumes were
determined once weekly. When tumorpyglmes reached a significant
increase, 6,6,7 COTIMATE and. Ex 55 were orally administered at
0.1mg/kg/day forﬁd/g@ek_ 10 X@pgraﬂs were measured:; removed,

weighed, and deep froze untli the” determlnatlme‘[sster id:sulfatase
activity. Table 8:: M@F&W 1@9 W3t e :eatmentle;h;qgrqggb_lume ‘after
P 'svaee' ak treatmertC lacEBg 71 -89 E1S Heldf ™
(0.5mg/90day rel@4Ee) 1816 3336% 19%

0.1 78% - 64%

03 96% 96%

1 97% 97%

& Serum estroeen levels

EiS and E; levels were determined according to the supplier’s standard method
5 (DSL, Webster, TX,USA).

Table 6: E4S levels (ng/mil)

0.03 | 24 3.1 17+253
0.1 26+26 2124
4.3 v 58 +64 60 +56

I 80 =57 &3+25




E1S + 6,6,7 COUMATE 0.1mg/kg/day 1854 243 EI8 + Ex 55
0.1mg/kg/day 1488 233 WO 2004/101545 33 PCT/EP2003/008811 6,6,7
COUMATE did not inhibit the E1S induced stimulation after 6 weeks oral

wadmipisigaton at 0. 1mg/kg/day. By contrast 18% inhibition Wg@@g%ﬂ}ﬁ,qggu

10

with Ex 55 at the same dose level. 5 Table 9: Xenograft weight (mg)
Treatment Xeaorat weight after 6 : weei Y' | _4 ti treatment s Control
placebo 31 * 3.8 E1S pellet (0.5mg/90day release) 1350.L277 E1S +
6,6,7 COUMATE 0.1mg/kg/day 1467 191 E1S +Ex 55 0.Img/kg/day 877
185 6,6,7 COUMATE did not inhibit xenograft weight while 35% inhibition
were obtained with Ex 55. 10 Table 10: Xenograt steroid sulatase activity
(pmallh/mg protein)if 12 eraefoHiL, 7”ﬁ i jat (0.5mg/90day
release) 1653 10 + 6.6 A 0. g/day 540 54 EI1S +
Ex 55 0. Img/kg/m@& 17 Thi ;pjmbmon of mtratumé)r&} stéroid sulfatase
activity was hlgher with' EX.55 gﬁﬁ% than Wlthmﬁﬂ C@TJ' ATE (67%).

34 CLAIMS | -i& ?benz

process comprfsr g the™ ‘
6-methoxy-benzbthiophene (3)‘7 835)0

0.03 3358 31£28
(.1 28+2.5 28 £ 1.3
0.3 18+1.1 22+1.2
1 16x15 1509

Hormono-dependent induced xenografts

MCE-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). Xepograft 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 Weeké. |
Xenografts were measured, removed, weighed, and deep frozen until the

determination of steroid sulfatase activity. '

Table 8: Xenograft volume {; mm)

Control placebo | | 71+82

E;S peliet (0.5mg/90day reiease) , 1816337

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

EsS + Ex 55 0.lmg/kg/day 1488 + 233




in which 113 is hydrogen, a (Cr-C6) alkoxy or a halogen or the
corresponding 5-methoxy-benzothiophene to the corresponding
monobromo derivative with 10 N-bromosuccinimide and p- toiuenesulfonic

woeashindi2<lichtoromethane using standard conditions; 2) trng(\];E_

10

[ _
said monobromo derivative into an orga?’r?bmagnesium bromide aégbﬁ;%gssn
condensing it with a ketone or an aldehyde selected from the group
consisting of cyclopentanone, cyclohexanone, cycloheptanone,
cyclooctanone, 15 cyclodecanone, 4-methylcyclohexanone,
2-met g): %&m{]one‘zz-djmethyl- cyclopentanone, 2-adamantanone,
propana?, h ,W%BQQH@@éﬁB%%aﬁwa@ﬁ stimulation after 6 weeks oral
cyalbhiptangoaraxaidehyinio Bifeuhalien KEAMANEMIG ARG £y
ungﬁg?ﬁ%osrﬁg qichl ro%ethane, the corresponding substituted
methoxy enzothiopnen ‘using standard conditions; 20 3) optionally
alkylating the corresponding substituted methoxybenzothiophene using
conventional conditions in Tﬁawghgﬁdometpanq or bromobutane in the
presence of n-butyllithium, to% ¥ora thERRBTALE SeiEhh §=Rbstituted
methopybahgahiophene; 4) depratecting e’ ubstitated 7 <
methoxybenzothiophehe:obigin '

o Tl

g - }

. Feal ] S0 nate:n
treatnfetipitalasdum hydride, with amidochldiesalfonic acid or by

reactigrwittrsulfamoyt-chtotide-in-dimethylacetamide,and 35 6)

optional ypg%%f;gﬁﬁé%ﬁ?ﬁs%mpound byINdr3gen peroxide in
trifluorgacetiGacteHsNg FRNVENIANgIToNditions.-2 = Sutfamate
benzothiophene derivative aécon%ﬁg% toyclaimq%f%gvﬁiégmas a melting point

of 1283¢ andkiS Dbradnableday the process as gefined in claim T comprising

the 5-steps-ofi-1)}-converting.the 6-methoxy-henzothiophene (3) to the
corresponding monobromo derivative with N-bromosuccinimide and
p-toluengsultonisacit: &) thensierming-saidmanobiopservative o an,
orga a%gdggvr}?] r%_sbromlde with Mg under argon in Et20 and then
condensing It wi )

Table 16: Xenograft steroid sulfatase activity (pmol/himg protein)

E,S pellet (0.5mg/90day release) 1653+ 101

EiS +6,6,7 COUMATE 0.1mg/kg/day 546 x 54

E;S + Ex 55 0.1mg/kg/day 263 %17

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



10

15

20

10 cyclohexanone in Et20 to afford the corresponding hydroxy substituted

methoxybenzothiophene using standard conditions; 3) treating said
hydroxy substituted methoxybenzothiophene with triethylsilane under
argon in dichloromethane to*ffford the corresponding substituted
methoxybenzothiophene; IS 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 treatment with sodium
hydride and anfi@ladiMiérosulfonic acid. 20 3 - 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 | comprising the steps of: 1)

I - ol Gapitg R AR RS Je R St RS R RS BY (eI SHSRETE %5

stef@@nobromo derivative with N-bromosuccinimide and.p-toluenesulfonic

acid; 2) transforming said monohrom riyative into an
org%r?g#va%ﬁ‘*\ngs%eré “%?%‘r%’,‘ %ﬁ%?gﬁgy rgon in Et20 and then
condensing it with cyclohexanone in Et20 to afford, the corresponding
hydroxygsubstituted methoxybenzothiophene using standard conditions;
30 3) trea g 3§id Rydroxy substituted methoxybenzotbiophene with
triethylsila der argon in dichloromethane to afford the corresponding
substitGted T tho@be@gothiophene; 36 4) adding the substituted
methoxybenzothiophene obtained in step 3) in solution in

dicHIGTBHAR the P HIREBI i Srd GSAFIBF GhiERERs TR fipgresponding
coregReirsingdaysttephbenzothio pheaepbiiransianirion s ditiytivo itk
co und into.the.correspondin lfamate. r i i
R e e e R L
by siosiaguioadéingesof hydrogen peroxide in trifluoroacetic acid and
dichloramethaR$ said monobrome derivative into an organomagnesium bromide

and then condensing it with a ketone or an aldehyde selected from the group

copsisting of cyclopentanone, cyclohexanone, cycloheptanone, cvciooctanone,

cvclodecanone, 4-methyleyclohexanone, 2-methyleyclohexanone, 2.2-dimethy!-
¢cyclopentanone,  Z-adamantanone, propanal, Dbexanal, cyclohsxane-
- carboxaldehyde, cycioheptanecarboxaldehyde to afford, after treatment with
iziethyisiiaue under argon in dichlafomethane,‘ the corresponding substituted
methoxybenzothiophene vsing standard conditions;
3) optionally alkylating the corresponding substitated methoxybenzothiophene
nsing conventional conditions in THY with iodomethane or bromobutane in the
presence of n-butyliithium, to afford the comesponding substituted
msthoxybenzotbiophenc; _ |
4) deprotecting the substituied methoxybenzothiophene obtained in step 2) or
in step 3) with tribromoborane under conventional conditions; 7 |
5) tansforming the resulting hydroxy compound into the corresponding
sulfamate by treatment with sodium bydride, with amidochlorosulfonic acid or
by reacﬁcn with sulfamoyl chloride in dimethylacetamide; and

zing the resulting compound



4 - Sulfamate benzothiophene derivative according to claim 1, whichhasa

melting 10 point of 98 C and is obtainable by the process as defined in
claim | comprising the steps of 1) converting the
6-methoxy-benzothiophene (3) to the torresponding monobromo
derivative with N-bromosuccinimide and p-toluenesulfonic acid; 2)
transforming said monobromo derivative into an organomagnesium 15
bromide with Mg under argon in Et20 and then condensing it with
cyclodecanone in Et20 to afford the corresponding hydroxy substituted
methoxybenzothiophepe usi ‘stanﬁard conditions; 3) treating said L
hydroxy subs tl,?l%g) meths ‘Q@% ot ?oﬁ?fé‘%@%vi’fﬁ“h e ﬁalggdﬁ?ﬁ?&pm’x‘de n
argon in dichiofomethetireatidafforg dberenticaspongiingn20 substituted

methoxy b%ﬁ%ﬁ@ *BS%}%L@%#@QJQ&&U@%UM% 1o claim 1, which has a melting

methoxybenzothiophene obtained in step 3) in solution in ) . _
dichlordifi8tihdto Q) ifiohiarabds & thbRsARTE T dsefiard inelaim 1 comprising the

corfespaaging hydroxy benzothiophene; 5) transforming said hydroxy
compound ini the correspanding sulfamate by 25 treatment with sodium .
hydride and azwigg% ﬁ%ir% u Sni%gé%# o8 Ll}ﬁgtriﬁg él Ben hft(':))phttheenemmSp{mﬁlmg
derivative acESithEp P dlaiREvaviiEn hasompdettmiroplsinedpidisegeanthide acid;

obtainable byjherpigeaamas defined-dnebain |eaupRsingdh SR Ymagnesium
301) conver%n(%l 6- -tet xy-b nzothiogheniag to the corresponding . .
monobromo denvative with NebFSHbs HETRirflds aHd FtolHER e SoRARIE it with
acdldl; 37 2) texebfbermaingsaid FRefobroaivdevativerintomting hydroxy substituted
organomagnesi AT MM UEL ARGQRAFIZO and then

t

condensing it with cyclodecanone in Et20 to afford the corresponding ]
hydroxy substitut&82h&thstifoefyotrapharhsiifeiag stpbaratcarefiopisns  with
3) treating saidethydsitaye sulpkiituledrmiathebibeirathiopheneiwiththe corresponding

triethylsilane Mg&&%@%gd%%jg%%%rpe%ane to afford the corresponding
substituted methoxybenfot iophene; 4) adding the substituted

méthoxybenZBtiigHnenibolstbmitusd sregiexyhenzothiophene obtained in step 3) in

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

'aorresponding hydroxy benzothiophene;
- 5} transforming said hydroxy compound into the corresponding sulfamate by
treatment with sodiom hydride and amidochlorosulfonic acid.
20
3 - Sulfamate benzothiophene derivative according to clanm 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-mcthoxy-benzothiophene (3) o the corresponding
25 monobromo derivative wilth N-bromosuccinimide and p-téluenesulfonic acid;

2) wansforming said monobromo derivative into an orgenomagnesium

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

cyciohexanone in Et;O to afford the cormesponding hydroxy substituted
mefhoxybénzothiophene using standard conditions;

30 3) treating said hydroxy substituted me_thoxybenzothic;phené with
triethylsilane under argom in dichloromethane to afford the corresponding

. substituted methoxybenzothiophene;

b
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solution in dichioromethane to a solution of boron tribromide to afford the
10 corresponding hydroxy benzothiophene; 5) transforming said hydroxy
compound. into the corresponding sulfamate by treatment with sodium
hydride and amidochiorosulfonic acid;©) oxidizing the resulting compound
by 1.05 equivalents of hydrogen peroxide in trifluoroacetic acid and
dichioromethane. 15 6 - Sulfamate benzothiophene derivative according
to claim 1, which has a melting point of 180 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 correspondi 0 monohromo .
Cerieative wih KB G, GRS RTINS ELRE difig] o seep 3 n
transforming sséitiamonalrbiororsishiaetive dintolativorgtiboroadriesiuite to afford the
bromide withcm%g%%rwo%%@oﬁggpm;condensing it with

cyctohexanone in Et20 1o afford the corresponding hydroxy substituted
methoxybenZotimpioenas stid Ldrereresmumd ite dheayoesangiag tpl famate by
hydsoxy subsiiuigehtratheusyhenzedhibnhenenidbahisietntsiianeidgnder

argon in dichjoromethane to afford the corresponding substjtut .
penzothioph e Ay T GO ) A S g ogen peroxide
obtained in step@patoanshiniand andicirblesarestiane to a solution of boron
tribromide to afford the 30 corresponding hydroxy benzothiophene; 5)

transformi aid hydroxy compound. into the corresponding sulfamate b )
roatmeht GG TR DR ARSI OEURG LT s s el
oxidizingdihea3tifthgndampdeinzblzyb? e guiveie risicidvddogempeconipiasing the
in trifluogpacetic acid and dichloromethane. 7 - Sulamate benzothiophene
derivative ‘according to claim 1, which has a melting 5 point of 132 C and )
is obtainable by A98¥5FHREsss Gt nbERARDE ridilg thethstepfiTgponding
1) converting:taadbmgikiKydeezathidthene {3k iniHid.con espardisgfonic acid;

2y transforming said monobromo derivative inio an organcmagnesium
15 bromide with Mg under argon in E;O and then condensing it with

cyclodecanone iﬁ Et,O to afford the corresponding hydroxy substituied

methoxybenzothiophene using standard conditions;

3} treating said hydroxy substituted methoxybenzothiophene with

triethylsilane 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 fo 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 bas a meliing
point of 146 °C and is obtainable by the process as defined in claim 1 comprising the
steps of: '

36 1) converting the 6-methoxy-benzothiophene (3) fo the corresponding

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



monobromo derivative with N-bromosuccinimide and p-toluenesulfonic
acid; 2) transforming said monobromo derivative into an
organomagnesium 10 bromide with Mg_under argon in Et20 and then
condensing it with cycloheptanone in“Et20 to afford the corresponding
hydroxy substituted methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
i5 substituted methoxybenzothiophene; 4) adding the substituted
methoxybenzothlophene obtained in step 3) in _solution in

dichloromethahe TP SoHtEo rFUE b SR BB e 18! i otgh@n  organomagnesium

correspond|ngrbyﬁliaxwiﬂenmgth1mﬁbemeg&a tiﬁnﬁﬁ@mm Sauich hysli@sing it with
compound in rrespon Sy Ifa 20 treatment sodiu

hydride and a%ég) o?(rjlgu ocrt’lsl?:%m& é’f Bl %aﬁ%ngsgnzg (;Aﬁﬁ e 8 Substiuted
derivative acéé?é!ﬂ’@/h%@%hw@ammﬁé@#ﬁﬁéﬁﬂﬁ@ﬁmt of 137 C and is

obtginable byghe @éﬁtﬁﬂgss smdet&g}eﬁbﬂs} C|@Hﬂs¢1{%@é&pri§ﬁiﬁo§@%eﬁ€%§ﬁene with
25 1) convertin WS met benzoth phene (3) to the carres
monobromo d8RvAH bf’fﬁﬁ%s’[ﬁ‘c h’r‘f’l’a’é“ﬁ nS- {81598 rﬁ‘B“aSF‘‘5":"‘:1]”[1g

acid; 2) tranﬁwﬁm@d;mdhmb@bmﬁm;dem‘,atlve into an
Organomagn%'%@goméd%é{&ﬁég wndes %okﬂaﬁﬁﬁéaeaﬂgtéﬂﬁﬁ in step 3) in

condensing it with cycloheptanone in Et20 fo afford the corresponding

hydroxy subsERERP #b %% ﬁ%@%ﬁl&d@ﬁ@%ﬁﬁ@%@hﬁ%mm to afford the
cobditions; 3%odkreating Beiebhy deaxysidpstiied

thoxyb h trie | il der.
metnoxy enZ m&@%%ﬂﬁa hadrill %r?éll ﬁg%n %Sz%?ggl correspondmg sulfamate by

dichioromethahne to a e co resp
methoxybenzBeaissREER agdiemihyltie sopemidediorosulfonic acid;

methoxybenz@ﬁhb@@ﬁﬁ@&t@b{%ﬁiﬁﬂg'm@ﬂﬁy 2 89U Its of hydrogen peroxide
dlchloromethane a solutlon %ﬁ%{g%%nbrom de to afford the

correspondlng hy ?8&%/3%3“8 05‘3‘?? rming said hydroxy

coi¥pound into the corresponding sulfamate by treatment with sodium
hydride '@U%mg%mml&ﬁgﬁa@@@imﬁvc according to claim 1, which has a melting
point of 180 °C and is obtainable by the process as defined in claim ! comprising the
‘steps of:
1) conmverting the 6-methoxy-benzothiophene (3) to the corresponding
20 monobrome derivative with N-bromosuecinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative Into an organomagnesium
bromide with Mg under argon in B$,0 and then condensing it with
cyciohexanone in Bt,O fo afford the corresponding bydroxy substituted
methoxybenzothiophene using standard conditions; .
- 25 3} treating said hydroxy substitited 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;
5) transforming said hydroxy compoﬁmi into the corresponding sulfamaie by

 treatment with sodium hydride and amidochlorosulfonic acid;

=
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6) oxidizing the resulting compound by 2.2 equivalents of hydrogen
peroxide 10 in trifluoroacetic acid and dichloromethane. 9 - Sulfamate
benzothiophene derivative according to claim 1, which has a melting point
of 126 C and is obtainable by the procsesss as defined in claim 1 comprising
the steps of: 15 1) converting the 6-methoxy-benzothiophene (3) to the
corresponding monobromo derivative with N-bromosuceinimide and
p-toluenesulfonic acid; 2) transforming said monobromo derivative into an
organomagnesium bromide with Mg under argon in Et20 and then
condensing it with cyclooctanone in Et20 to afford the corresponding

hydroxy subfStegidigingohn sthdiipscyrnniogiona 118 stenttiafdiydrogen peroxide

conditions; 3) gtingsid Aydrayusubsiikiedmethoxybenzothiophene
with triethylsilane under argon in dichloromethane to afford the

corresponding substituted. methoxybenzothiophene; 4) adding the
substitte Suifethoxybendotpopleieivltadredanisipo3tam 25 wbidtibasin melting

digplorgmathang %WQHR&B&QQW&@?&B@&Q%%&%%&M% { comprising the

corresponding hydroxy benzothiophene; 5) transforming said hydroxy
compobfRf o the corresponding sulfamate by treatment with sodium

hydride and migpeitargsdifonicrasitb3thdothisiamnatq henzothiophereponding
derivative according 1o Flaim 4, Whiek has,. meling. foinl of 2 . 4RI wcic
obtainable by%e process as defined in claim comprlsmg%he steps of. ’
40 1) convedingranef@miegh oxid barnzethiopheferiialivs theicorfe SPeigmgenesium
mgnobromoggrivaliuei it -Rramoskeeinimide and.pdolanesutiatiee it with
acid; 2) transforming said mono?]r\/(ljmo?%%riv ive into an . betitated
organomagr¥SIEREPBPSAR B Wit M u alorfoRreEponsingy gy substi
condensing ittt gheyoiticotironesmdstaaidol afoddithee; corresponding

hydroxy subsftuted ;methoxybenzathiopheng:iaing SRRIARCoRHiIlASe  wit
- 3) treating said hydroxy substituted methoxybenzothiophene with

triethylsilanetiskagorfcai ehsRofeticiersshiens et ramrponding

15 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;
Sy transforming said hydroxy compound into the corresponding sulfamate by
20 treatment with sodium hydride and amidochiorosulfonic 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 coraprising 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 info an organomagnesium
bromide with Mg under argon in Ei;0 and then condensing it with.
cycloheptanone in Et:O to afford the corresponding hydroxy. substituted
30 methoxybenzothiophene using standard conditions; |



substituted methoxybenzothiophene; 10 4) adding the substituted
methoxybenzothiophene obtained in step 3) in solution in
dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophegg; 5) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium
hydride and amidochlorosulfonic acid; 15 6) oxidizing the resulting
compound by 2.2 equivalents of hydrogen peroxide -in trifluoroacetic acid
and dichloromethane. 11 - Sulfamate benzothiophene derivative
according to_claim I, which has a melting point of 102 C and is obtainable

by the proceds al@iREed It PEmpTRsY it Mybrgbgeofyiophene  with
converting theeGhsthexyxhien zapon fhefieh{@)indthercorcesfionidihg corresponding

monobromoﬁgg[y@%&%@r%ﬁ%%%%@mide and p-toluenesulfonic

acid; 2) transforming sai erivative into an
organomagrfbsrifingrdhsidebminy vedeicdigeritiqrizes piiamkeh o step 3)
cogdensing Howiiio 2 nCRipdRsanRNE i Bt 26higoalter ddha caresReneingTord the
hydroxy substituted met o>é¥ben othi%%h%ne using standard conditions;

- 3) treating sgﬁfrﬁs’fd)r%ﬁ}%u%sﬁfa’te e ng%'%’nzothiophene with ‘
triethylsilaneSindesiargeesinagidhidrometrapatd atforthtrerowespopdidfymate by

substituted rpgiRaXybeREQL 1B ALENg heaubafitied

methoxybenzothiophene obtained in step 3),in solution in .
dichlorometf A & P8 It Hof BFREABRG e AT SIS Bydrogen peroxide
cdi®espondirg thiyitnoxycheénzdtbang Mgndyrdnddhijetransforming said

hydroxy compound into the corresponding sulfamate by treatment with

sodium hydride and amidochlorosulfonic acid; 6) oxidizing the resulting

compodrdSyifsekkrrandkerbms drdtiiTperenidies ik risitofoabétehativ melting
and dichdarometizaneaii 12 cbhutiaieaterhepcotiiiophrnadan alive! comprising the
accordi&&goaglaim 1, which has a melting
15 1) converting the 6-methoxy-benzothiophene (3) to the comresponding
monobromo derivative with N-bromosuccinimide and p-toiuenesulfonic acid;
2) transforming said monobromo derivative into an Gxganomagnesium
bromide with Mg under argon in B0 and then condensing it with
cyclooctanone in Ei;O fo afford the corresponding hydroxy substituted
20 methoxybenzothiophens using standard conditions;
3) weating said hydroxy substituted methoxybenzothiophene with
triethylsiiéne under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; _
4) adding the substituted methoxybenzothiophene obtained in step 3} in
25 solution in dichloromethane fo a solution of boron tribromide to afford the
' cu‘rrésponding hydroxy benzothiophene;
5) transforming said hydroxy compound into the corresponding sulfamate by
treatment with sodium hydride and amidochlorosulfonic acid.

30 16 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
point of 122 °C and is obtainable by the process as defined in claim 1 comprising the
steps of; '

S
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point of 132 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 10 monobromoqcberivative with N-bromosuccinimide
and p-toluenesulfonic acid; 2) transforming said monobromo derivative
into an organomagnesium bromide with Mg under argon in Et20 and then
condensing it with 4-methyleyclohexanone in Et20 to afford the
corresponding hydroxy substituted methoxybenzothiophene using
standard conditions; 15 3) treating said hydroxy substituted
methoxybenzothiophene with triethylsilane under argon_in

dichloromethiarf@T8iTd Hife CORRAGHBMG Sitdtitfelf) to the comesponding
methoxybemzotbiophederidjtaddiih thésuastittdietnide and p-toluenesulfonic acid;
methoxybenzothioph btajped in sie e Htion:] .
dichloromethane to a so ngoé%f of %lé?‘on tri rpmﬁﬂo afford the 20 an?mag‘nemfm
correspond g0 b Mo ISP &ees) i a KBy bai Forienine it with
c@npound iggeidbeRiesporiiog sultamalety HealpantivithaBeiyMubstituted
hydride and H?e%ido%hlorc? yglf nIilc acid. Jignaasrglf:am&tf benzothiophene
derivative acCora}ﬁ}i'get%zc aim T, Wit R3S 4 meﬁlng Qfé’point of 170 C and

is obtainablé)by Heetipecasisl ashodfined invdistime€omptizingeneotbiopiwryf. with
iy Convertin@i&h@ﬁﬂ@ﬁtmfb&%ﬁt@m&m&éﬁﬂaﬂ%egwmwi,e&ms;mdmg

‘monobromo derivative with N-bromagsuccinimide and p-toluenesulfonic

acid; 2) trafePSHHIRY BaRRGBHYSIB R Fivative into an
d@anomag@gmomomhm‘wﬁh Mgtbmd@eazgthﬁnﬁhﬁ&@ammb&hén step 3) in
Condens'”gé&ﬁ@%h Q’ﬂrﬁ%n\é%éﬁ%fxﬁ?g%pgoﬂt%ggﬁﬂo@&?%ﬂﬁ%&ﬁs to afford the

corresponding hydroxy substitute thoxybenzothiophene using
standard cofifiepRRding ydyors MR aHRP R S oxy substituted

methoxybergathiepheneoVeiil thetbyislangdendarargRicitresponding sulfamate by

dichloromethane to affgrd the corresponding .substituted . .
methoxyber TSR NE ) GG (R Bl o oo acid
méthoxyberfcthidipineribeotsmitiod hosraus) ry 2.2 equivalents of hydrogen peroxide

it irifluoroacetic acid and dichloromethane.

11 - Sulfamate benzothiophene denivative accdrding to claim I, which has a melting
point of 102 °C and is obtainable by the process as defined in claim 1 comprising the
20 stepsof:
| 1} converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) wansforming said monobromo derivative into an organomagnesiumn
bromide with Mg under argon in Ety0 and then condemsing it with
25 cyclodecancne in Bt,O to afford the corresponding hydroxy substituted
| | methoxybenzothiophene using standard conditions;
3) treating sald hydroxy sobstituted methoxybenzothiophene with
tricthylsilane uﬁder argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene;
30 4) adding the substituted methoxybenzothiophene obtained in step 3) in
sofution in dichloromethane to a solution of boron tribromide to afford the

comresponding hydroxy benzothiophene;

=



5 solution in diehloromethane to a solution of boron tribromide to afford

the corresponding hydroxy benzothiophene; 5) transforming said hydroxy -
compound into the corresponding sulfamate by treatment with sodium
hydride and amidochlorosulfonic acid; 6) oxidizing the resulting compound
by 2.2 equivalents of hydrogen peroxide 10 in trifluoroacetic acid and
diehloromethane. 14 - 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: 15 1) converting

the 6-methoxy-benzothjophene (3) to the corresponding monobromo
derivative with NEBHSHTERE CeIh PRI ante PROMRIBLL S e serpndige sulfamate by
transformingisaithenowab koo aytisadiy enhiashivpaiganeifoagnesiim '

bromide wit Hﬂgg’[ in Et then candensing it with .
2-m ethylcyc@\r%an 0 e@f%%% %%,)%59%&;%&%% %%Iﬁﬁﬁ%mhoy\@(ﬁ&? gﬁ% peroxide
substituted rifetfBRgIsassstPrshchdddaemadasard conditions; 3) treating

sagl hydroxy substituted methoxybenzothiophene with triethylsilane under

argon ipdighlgromethane to afford the corresponging substifuted .
oG DB e P B SR o Cle St b @ mling

- methoxyheibthloSharkiodiimetlérbstéy B2 dofittdrinelaim 1 comprising the
dichlorgmgthane to a solution of boron tribromide to afford the

correspondirqﬂ)_hydrox / benzothiophene; 5) transforming said hydroxy )

~ compound intd tH& s o fgrethesrhtaastparisinehy wih uighresponding
hydride and amidbchordsitionc et IoohmsuStifamataliereoibiophante acid;
derivative ac§ rding 4o 9@|m . Wh] melting..point of 92 C and is .

obtainable bi;j'she_ rocess ass%tgfir%%ﬂoi%?é aym‘%%:%%ﬁ%isfﬁ%thag sgtrgsggo :ag_n%ﬂfm

43 1) conveRif Bitheliexyuden zagisphend3) wdhbwbrresgoniiagit with

‘monobromo defixaiecrskbxbidromasuaciminideand pdeluanesylienic: hydroxy

acid; 2) trang&g%m ngfi, rr;{o obrq i{(}) genrci?vﬁastii}\l/e 'Q}; an onditi =
organomagnesium promiae Vg?ﬁzl?;gu%c?er argtﬁﬁsln %{f(fa % lt?{gh
céﬁdensing iBywithreating said hydroxy . substituted methoxybenzothiophene with
tricthylsilane under argon in dicﬁioromethane to afford the comresponding
substituted methoxybenzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
solution in dichloromethane to a solution of boron (ribromide to afford the
20 corresponding hydroxy benzothiophene;
5) transforming said hydroxy compound into the corresponding sulfamate by

treatment with sodium hydride and amidochloresulfonic acid.

13 - Sulfamate benzothiophene derivative according to claim 1, which has 2 melting
25 point of 170 °C and is obtainable by the process as defined in claim 1 comprising the
steps of:

1) comverting the 6-methoxy-benzothiophene (3) to the corresponding '

monebrome derivative with N-bromosuccinimide and p-toluenesulfonic acid; |
2) transforming said monobromo derivative into an organomagnesium

30 bromide with Mg under argon in FtO and then condensing it with
4-methylcyclohexanone in B0 to afford the corresponding hydroxy
substituted methoxybenzothiophene uéing standard conditions;

5%



5 2-methylcyclohexanone in Et20 to afford the corresponding hydroxy
substituted methoxybenzothiophene using standard conditions; 3) treating

said hydroxy substituted methoxybenzaqthiophene with triethylsilane under
argon in dichloromethane to afford the Corresponding substituted
methoxybenzothiopbene; 10 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 treatment with sodium )
hydride and ahidBeffFostHEnidutier 5 BPskitdhg B peEbmaghiophene  with
compound byrRiRvesiuivalkaais: ofbydrapareroniettads wiflufeaatticcagi@ponding
and dichlorom%g%%ed 1%— Sul{)%lrlnza% b%ré%gthiophene derivative

according to e ? ’ﬁoﬁﬁs a r%eﬁ%g point of 72 'C and is obtainable

whic
by the proceds addiugiribe irubisitrrddcorabasibhgrashippbenspoipingyd in step 3) in

conyerting the;fxmethoxiRsnzathisrhens (i theonirssrendiade to afford the
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic :

acid; 2) tranSRSTRRE EE I HBROLPSRAEHEPRA R e into an :
organomagnésisimsioromniel said thyitgxynehesrarganiim Ei2 Candibeding sulfamate b

condensing Wit 7 @i GYRGIYYSIRNGRARANE.NEIGRLHQ alfard the

correspondizgﬁ hydroxy substituted methoxybenzothiophene using .
standard corfditi#4zi38 Sty aarcRymRf SiFstiteaatyalents of hydrogen peroxide

-methoxybenzetinphsnewittidrigthyisivas-ssadas argon in

dichloromethane to afford the corresponding substituted
methoxybenzothiophene; 30 4) adding the substituted
methoxyéefztfinssHeneshrahet degiedB)arosdgirelpm 1, which has a melting
dichiorogaginang do@.salwighahEaR O RMe iR TR H18iain | comprising the

corresponding hydroxy benzothiopliene; 4 44 5) transforming said
hydroxf&eé% ound into the corresponding sulfamate by treatment with
sodfum hydride aauvartirdochiorésulticydeigzothiophene (3) to the corresponding

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

2) wansforming said moenobromo derivative inio an oxgaﬂomagnesium

bromide with Mg under argon in EtO and then condensing it with

2-methylcyclohexanone in E6O to afford the comresponding hydroxy
20 substitufed methoxybenzothiophene using standard conditions;

3) treating said hydroxy substituted methoxybenzothiophene with

iriethyisilane under argon in dichloromethane fo afford the corresponding

substituted methoxybenzothiophene;

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

corresponding hydroxy benzothiophene;

5y transforming said hydroxy compound info the correspondiﬂg sulfamate by

treatment with sodium hydride and amidochlorosulfonic 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: : '

-



17 - Sulfamate benzothiophene derivative according to claim 1, which has
a melting 5 point of 172 C and is obtainable by the process as defined in
claim 1 comprising the steps of. 1) converting the
6-methoxy-benzothiopliene (3) to the £brresponding monobromo
derivative with N-bromosuccinimide and p-toluenesulfonic acid; 2)
transforming said monobromo derivative into an organomagnesium 10 -
bromide with Mg under argon in Et20 and then condensing it with
2,2-dimethylcyclopentanone in Et20 to afford the corresponding hydroxy
substituted methoxybenzothiophene using standard conditions; 3) treating

said hydroxysulsStestene nfbeh Sxiisérexsthiopeidinaionh {Abti|shaneomssamnding
argon in dichlgrossthangirafforihe nomssReniing. Jashestituies fonic acic;

methoxybenzothiophene; 4) addi subst uted

methoxybe%otﬁaﬁ'ﬁﬁ’éﬁg 5b[sé*r4j (?%H‘gﬁ ifeeGitironie 2 organomagnesium
dichloromethermido avstiutiém @Ihtburm@nbrmn%ﬁozaﬁormmecondensmg it with
coy eSPO“d'EQﬂaﬂFﬁm@ﬁéﬁ%ﬁp phe rﬁz@) H}a%@'%s%&@@fgﬂfu hydroxy

compound into the corresponding sulfamate by 20 treatment with so
hydride and Rhidstad seedamsbreatiprbssagizhiamirbsndiiy®ompound

Zy |'2]|-2 equi\/ﬁijent&ﬁfﬂgsld agen mg&xﬂe s%éﬁﬂﬂ@fgaﬁﬁﬂﬁﬁgﬂjénm(;ophene with
i iIchloromet ate benz en erivative. a rain
B0 e e

claim 1, whi s a melting 2 Soint o gina
process as GeBHERH ﬁ}gﬂﬁlﬁxl’@%ﬁ’ﬁﬂgm%e steps of: 1) converting the

64methoxy- bﬁ“i@@ﬂi@pﬂﬁn@@%ﬂ%ﬁ&mm&?ﬂﬁﬂ@m ag?ﬁég@%ﬁm& m step 3) in

derivative with N-bromqsuccinimide and p-t Iuenes onic acgid
transforming galf‘:? ﬁ'lgingﬁgg éﬁ\’}gtt\‘?e SRR at&ji’é%‘ﬂi%? iyatford the
bromide witledvtgspoatinahydrvay E2®tndidren condensing it with

2-adamantagppe,in 204 eggsmgﬁmyg&%x BB Hinate by

methoxybenzothlophene using standard conditions; 4s )treatln said
hydroxy su b@ﬁﬁmtﬁé%wmﬁﬁ%ﬁ@ﬂﬁﬂ]ﬂw@ﬁﬁﬁ%%% nder
aigon in dickhjoseitiethanie: teafiors ibaraiie sSpantiagivalents of hydrogen peroxide

m triflucroacetic acid and dichloromethane.

16 - Suifamate benzothiophene derivative according to ¢laim 1, which has a melting
point of 72 °C and is obtainable by the process as defined in claim I comprising 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 imf¢- an organomagnesium
‘ bromide with Mg under argon m Et0 and then condensing it with
25 2,2-dimsthylcyclopentanone in ELO. to afford the comesponding hydroxy
substituted methoxybenzothiophene using standard conditions;
3} treati::ig said hydroxy substituted methoxybenzothiophene with
-triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene;
30 4} adding the substituted methoxybenzothiophene obtained in step 3) i
selution in dichloromethane to a solution of boron tribromide to afford the

corresponding hydroxy benzethiophene;

«

N



substituted methoxybenzothiophene; 4) adding the substituted
methoxybenzothiophene obtained in step 3) in 5 solution in

diehloromethane to a solution of boron tribromide to afford the

corresponding hydroxy benzothiopheﬁ%; 5) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium

hydride and amidochtorosulfonic acid. 10 19 - Sulfamate benzothiophene
derivative according to claim 1, which has a melting point of 230 C and is
obtainable by the process as defined in claim | comprising the steps of: 1)
converting the 6-methoxy-benzothiophene (3) to the corresponding

monobromo &ehvesioenivighsdiddrohroxy sueahonit ertntipcotomeedmfonidamate by

acid; 1s 2) t@é&ﬁ%@%%@u%%&@ﬁ@%%ﬁﬁ@ﬂ&é@&@f@ﬁc acid.
organomagnesium bromide with Mg under argon in Et2a and then
condensing it with 2-adamantanone in Etta to afford the corresponding

hydroxyi Bulssiitaieit tagibthiogiens diiaphenedssdiaestacidaid cohdhibmsa meiting
3) tgeatin [ drox ' ehox%t%g tgé ane ngg i%% sing th
triet y|s‘i"|‘§%§e%§%%r?&Eﬁﬁ%@%@oﬁ%é&ﬁ%e té%%org%heigc‘):rresponé?ﬁgsmg ©
substitUggashEthoxybenzothiophene; 4) adding the substituted

methoxybenzgthigphengoained #msien -0 fHdion i8) w the corresponding
dichloromethane to a.soéutioar}.of bOEL *gibromide to a{{forddth_(g1 Honic acid:
correspondinlai Ii‘/) ?8%? V4 Yﬁgvpl ene;Iﬁ'g%ﬁl?r%%“sj?bremafﬁgpsé}lHeﬁl%lroavc and
compound in# threnstresigorsdihgreudizhreme byeriratitmeintavitn sottianpmagnesivm
hyghide and aideghlgsgsulignic:agidxGhexidizingshe FesalinGGmRaNd: witn
by 2.2 equivalents of hydrogen peroxide in trifluoroacetic acid and -

dichloromethaneliBgtbyerey 8% & ASao h e FRra OB SReR TR oy droxy
to claim 1, whighthasdomtibindepaitightd? Shandasdiatdatnedhlenty the ‘
process as degfingd.in clai ommyising t of; a1l el
the 6-meth ox%ib:‘% z%%opr)%éd:e %%%{E[%?he %%ﬁrae{sggoﬁ nd%%&?r%éﬁ%%ﬁq%%g me  with

derivative withiriblgissuedrmimmrme dndirrandsetfontc gl the corresponding
15 substifuted methoxybenzothiophene;

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;

5) transforming said hydroxy compound into the corresponding sulfamate by
20 treatmend with sodium hydride and amidochlorosulfonic acid;

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

in triffuoroacetic 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; .
D converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide ax;d p»toluenesuifanic acid;
2) transforming said monobromo derivative into anl organomagnesium
30 bromide with Mg under argon in Et;O and then condensing it with
2-adamantanone in EO to afford the comesponding hydroxy substituted
methoxybenzothiophene using standard conditions;

N



2) transforming said monobromo derivative into an organomagnésium

bromide with Mg under argon in Et20 and then condensing it with

propanal in 5 Et20 to afford the corresponding hydroxy substituted
methoxybenzothiophene using standdrd conditions; 3) treating said

hydroxy substituted methoxybenzothiophene with triethylsilane under

argon in dichloromethane to afford the corresponding substituted
methoxybenzothiophene; 10 4) adding the substituted

methoxybenzothiophene obtained in step 3) in solution in

dichloromethane to a solution of boron tribromide to afford the

correspondiny hyE8iIg betaibthivgrete; sykptnsedrminghoxidermpibigphene  with
- compound ingq:thasere shandiRgoau e RIS Y G eN takithiSA Wiresponding
hydride and amidochlorosulfopic acjd. 15 21 - Sulfamate benzothiophene
derivative ac%%fﬂ’é elgﬁ’ﬁy%m OJE%HSL; melting point of 159 C and is
obtainable byttheifrecdss sibsiefifdd iretiamybéneotiippising theaistdpmottd) 3) in

conyerting t%ﬁﬂ@@tﬁ%}éﬁ?&ﬂé&iﬂmhﬁ% ﬂt%ﬁhgf %go%sa'%}gm&e%g afiord the

monobromo derivative with N-bromosuccinimide and p-toluenesulfonic

acid; 2) tranEfSIRAE EEATABRISIFRSaRRRS Ve into an
organomagn§ésisunisthramioaidityddevirdaipangansin B2 Qandifiehns sulfamate by
condensing it wi nal in_Et20.t0 afford the corresponding hydroxy
substituted m%%%%%%ﬁ%g%lgﬁsh%%%sﬁg%ﬁ%aﬁf %Sogr!? ft’llgr?s;cQS 3)

_treating said hydroxy substituted methoxybenzothiophene with
trigghylsilpnguinseEAsaRR NN MR AN gt I & RO TOIRONAIRG: melting
substitutedtmg%%%egezot ioph%geg4é§edding the %%)stitute(g ) ..
methox§BEBh2btHIophaNE BBESHRG h StE) Bj9R-SSRERING t claum L comprising the
dichlorcapgiedine to a solution of boron tribromide to afford the 30

CorreSpondinQ) h¥9£93i¥u§ﬁe %9%%@&16@;:-%&5%%@%&@9 (%?'dt@yq{g XYosresponding

compound into the corresponding sulfamate by treatment with sodium
hydride and FARASEMRS B8R Wiy abromosiceinimide and p-toluencsulfonic acid;

13_ 2) transforming said monobromo derivative into an organomagnesium

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

~ 2-adamantanone in EtyO to afford the comesponding hydroxy substituied
methoxybenzothiophene using standard conditions;

3} treating said hydroxy substituted methoxybenzothiophene with

20 tricthylsilane under argon in dichloromethane to afford the -comesponding

substituted methoxybenzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
solution m dichloromethane to 2 solution of boron t;:_ibmmidc. to afford the
corresponding hydroxy beﬁzoﬁiiophene;

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

treatmoent with sodium hydride and amidochlorosulfonic acid;

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

in triflucroacetic acid and dichloromethane.’

3G 20 - Sulfamate benzothiophene derivative according to claim 1, which has 2 melting

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

steps of

&



6) oxidizing the resulting compound by 2.2 equivalents of hydrogen

peroxide in trifluoroacetic acid and dichloromethane. 22 - Sulfamate
benzothiophene derivative accordingég claim 1, which has a melting 5

point of 125 C and is obtainable by the process as defined in claim |
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 10 bromide with Mg under argon in Et20 and

then condensing it with hexanal in Et20 to. afford the corresponding ]
hydroxy subbStittRBEHiEEhJRybErRERMEEREre e aktlal® cBifditRsponding
3) treating saishbydeaxaitastitit Nahmohetnathio phepalitacsulfonic acid;
triethylsilane, under argon in dichloromethane .to.afford the correspondin .
15 s‘ubstitutzl %%%%&%B‘gnzsgféiop Ie:%ar? Oaggﬁhvég fﬁ%,&%stﬂ%t@r%mﬁmﬂ%ﬂeﬁm
methoxyberizothidpivéhdeiaiise drpve te 81 and dhan sandensing it with propanal in
diehloromethape o, rsalulion et R iamigalasatiesd Mfhoxybenzothiophene
corresponding hydroxy benzgthiophene; 5) transforming said hydroxy
compound iFfPEEEEFESEBNEMS sulfamate by 20 treatment with sodium

- hydride and Bmideairgroseifonicydody 2 3utStattahatebinzyibioptigopbene  with

derivative aGaoRling Q. %ﬁ&laéeg&ﬂcmhaéh@omﬁl&ﬂ&mngﬁ&%% e iSponding

obtainable by thé process as defined in claim 1 comprising the steps:of

25 1) conve g iRebusbrRFBafeRhBbhene (3) to the corresponding
munobromo gesixaty eawitiubkhrasaoswasiripaectichpeiel usnasuifonictep 3) in
acid; 2) transsc:»fl%{{gﬁn% Scﬁ‘cl', E)nrg 2 I’Og]?odelél(\)/i%%\ég Ionft%oan tribromide to afford the
organomagnesium bromide With g under argon in 20 and then

condensing iowisrorahiamby o 2entothifichenthe corresponding hydroxy

substituted rgethaxpRenzo ARG ESNG S RN CareaRReN W Bmate by
3) tréating said hydroxy substitu%%&gethgxybgn%ﬁthio&?ene wj

treatmhent with sodiom e and amidochlorosiifonic acid.
15
21 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
- point of 159 °C and is obtainable by the process as defined in claim | comprising the -
steps of: |
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
20  inonobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
| 2} transforming said monobromo derivative into an organomagnesium _
bromide with Mg under argon in BtO and then condensing it with propanal in
Et,O to afford the corresponding hydroxy substituted methoxybenzothiophene
using standard conditions;

25 3) treating said hydroxy substitufed 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 dichioromethane to a solution of boron tribromide to afford the

30 corresponding hydroxy benzothiophene;

5) transforming said hydroxy compound into the corresponding sulfamate by

treatment with sodium hydride and amidochlorosulfonic acid;

<3



triethylsilane under argon in diehioromethane to afford the corresponding
substituted methoxybenzothiophene; 4) adding the substituted
methoxybenzothiophene obtained in step 3) in 5 solution in
dichloromethane to a solution of borofi%ribromide to afford the
corresponding hydroxy benzothiophene; 5) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium
hydride and amidochlorosulfonic acid; 6) oxidizing the resulting compound
by 2.2 equivalents of hydrogen peroxide 10 in trifluoroacetic acid and
dichloromethane, 24 - Sulfamate benzothiophene derivative according to

claim 1, whiéh prisiairgdhintespibing opmenael Aidlid emsnalapte dyhydrogen peroxide

the.process gsidafinedda:slaim deomminnathigSteps of: 15 1) converting
the 6-methoxy-benzothiophene (3) to the corresponding monobromo

derivative with N-bromosuccinimide and p-toluenesulfonic acid; 2)
transfodinBuBidardraobotiopider dativetivite@ardiga mocirgng Sidknh has a melting

bfoﬁ“'d%&ﬂE%MSW%@@Mﬁ@Qﬁﬂg&&%@gﬁ%@ﬁ@ﬁ&éﬁ%kﬂ% 1 comprising the

cyclohexanecarboxaldehyde in Et20 to afford the corresponding hydroxy
20 subsifpied methoxybenzothiophene using standard conditions; 3)

treating said hydseneesihstifuied-mathaxyhanzoibitrhena@yith the corresponding
triethylsilane under argon in dichlor: hane to afford the corresponding. _ ..
Substtuted DERESTRASt SHe Sy ST e o ¢ PSRRI acc
methoxybenZotHigpsierpiahtahié dnerbieRy irdordsiatighan an  organomagnesium
diqbloroni%th%@ni(?eaﬁ%q&gm%w%@&t{mﬁ @}iﬁﬁfdt@lé_zfif @&d%ﬁri]n% it with hexanal in"
correspondi ro nzothiophene; 5) transforming sai ro )
compound irq%zﬁé%%%(f’égeﬁ%enﬁmﬁsgﬁ 5%9“%@%%3%?%\7&5%8@’%%@@0@%6
~hydride and asugathidrabudipiiimagid; 30 25 - Sulfamate benzothiophene
derivative acgordiagigflaid. Whkhyasameng RANALIGEGAMIS. i

obtainable by the process as defined in claim 1 comprising the steps o )
49 1) converfilsaeiiensn e isen B dsplrerredns fe bt dpofamgponding

15 substituted methoxybenzothiophene;

' 4y 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 cpxres;}onding sulfamate by

20 freatment with sodium hydride and amidochlorosulfonic acid.

23 - Sulfamate benzothiophene derivative according to ciaim 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 o 1} comverting the G«methoxy-bexiz‘éthiophene (3} to the corresponding
monobmfna derivative with N-bromosuccinimide and p-toluenssulfonic acid;
2) transforming $aid monobromo derivative into an orgénomagnesium
bromidé with Mg under argon in Et,O and then condensing it with hexanal in
EtyG to afford the cox;responding hydroxy substituted methoxybenzothiophene
30 ‘using standard conditions;

eafin,



monobromo derivative with N-bromosuccinimide and p-toluenesulfonic

acid; 2) transforming said monobromo derivative into an

organomagnesium bromide with Mg under argon in Et20 and then

~ condensing it with 5 cyclohexanecarb®%aldehyde in Et20 to afford the
corresponding hydroxy substituted methoxybenzothiophene using

standard conditions; 3) treating said hydroxy substituted
methoxybenzothiophene with triethyisilane under argon in

dichloromethane to afford the corresponding substituted benzothiophene;

10 4) adding the substituted methoxybenzothiophene obtained in step 3)

in solution id)diekhietometirde hydsyutrmbabigedonitkbronyideztohaffbede  with
the correspaadig il AR RE BN IOP BRAR b kARSI H AR, SPINYH O nding

compound into the corresponding sulfamate by treatment with sodium

hydride and B¥ftigersrebanbrazatiertens) oxidizing the resulting

compound b;/)Zaaaﬁﬂguwemaﬁimaiﬁﬁs&&@e@zuﬂﬁoﬁhéﬂélmmat@aﬁ@ 3) in
an dichlorom hane. Sulfa ate benzothjo deriyative
acgording to’cla tfm 1 w%hléan has® gﬂ meItEng E))(E)I{ d%foéé)gg an%lléogﬁflglﬁ%gfford the
by the proce@m&meﬁﬁﬁdlﬂdremﬁ?ﬁﬂmm the 20 steps of: 1)

converting ﬂ'!ﬁ @aﬁ&&ﬁﬁiﬁg Q%Z@@&Bh%}ﬁ{)@an@ he ﬁ@%@ﬁ@%ﬁi& sulfamate by

monobromo derivative with N-br uccinimj Iuenesulfonlc

o 2 o TR AL B BT SR A A o Bt

organomagrigsiintizing thideanithdigupderddrg Rindate@amn dithedrogen peroxide
cq@densing. ih%&g&@{g%é@g@mg%ﬁé@%@e in Et20 to afford the

“corresponding hydroxy substituted methoxybenzothiophene using
standard conditions; 3) treating said hydroxy substituted

methomeﬂmﬁa@afwﬂmmﬁpw@th@ﬂmme ARG GO B 1, which has.a melting

dlchlorometh co ondin subst

metho>8/qben |op enels'f%% m%% Eh rsgljzgséf(’tf’[lﬁtelgmeed in claim 1 comprising the
methommlophene obtained in step 3) in solution in
dighloromethgnedava-aalitian of hripnihpisedr-atforshthe me cerrespcndmg

Correspondlr;gonggrgr)é)é Qgigvzatltwbel %gphel{}%mmosuccmxmtdc and p-toluenesulfonic acid;
2) transforming said monobromo derivative into an Organomagnesivm
bromide with Mg under argon in Et;O and then condensing it with
cyclobexanecarboxaldehyde in EtxO to afford the corresponding hydroxy

20 substituted methoxybenzothiophene using standard conditions;
3) treating said hydroky substituted  methoxybenzothiophens  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

treéatment with sodinm hydride and amidochlorosuifonic acid;

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



5) transforming said hydroxy compound into the corresponding sulfamate
by treatment with sodium hydride and amidochlorosulfonic acid. 27 -
Sulfamate benzothiophene derivative according to claim 1, which has a
melting 5 point of 135 C and is obtaifable by the process as defined in
claim | 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 10
bromide with Mg under argon in Et20 and then condensing it with

cycloheptandéatfaXaTtsy s if BBy e tHertshe dgdnMinPhygpasyponding
substituted nethobghenzethitphent Nsingrstaraarteendifiprsid)sselting acid;
said hydroxy ul?}%%ts (t)ed‘lrlnetho ybe%g;ghqghggg \é\ﬁ@: tri%hg?ilane under

r subs

argon in dichloromet %Ie%o é;’ia%o éﬂﬁﬁe correspona{mg 1gl ub itﬁfgﬁmmagnemm

methoxybenZétiisharit: AYaduder trssubdttié® and then condensing it with
meghoxybenzetinaphasefliaiaesl ik StePER)aN t$olBHaD {Be comresponding hydroxy

dichloromethane to a solution of boragn tribromjde to afford the .
correspondini PYHHES QB FRREORING SaR AgBFoxy
compound infp thizeatmpespaiddiiydufamatediue trestimeybwithtsodivee  with

hydride and aifloRhIQEOSHIQN G A6 O SXRKI DB NGRS "6 UM A B ED onding
by 2.2 equivalents of h droge_n péroxide in trifluoroacetie acid and

dichioromethShstige 8%8Bfzothiophene derivative according to

clatn 1, which)ham&_x@&igir@bﬂim@@nh&ﬁﬂ&@tﬁmdlwpﬁmainﬁbm@y fhestep 3) in
process as defingd in claim | comprising E{‘?0@?&5o‘%%%ﬁo%"g%%%get?& afford the
6-methoxy-benzothiophene (tgsnto the correspondrling monobromo

derivative wittPNegteiBEdeitifbrzetbippisRfenesulfonic acid; 2)

transforming spichARRRakIO BRI GEHMAEY EoiR MY QHIRNR ISR B Qulfamate by
bromide with Mg under.argon in Et2Q and then condensing it with
cycloheptano%ee in %f%%goac%@ Yé‘d(;%o?f’l s%%ll%%ﬁggoﬁ‘%&r%%?ffsaﬁ&tituted
méthoxybenZothidpreadhasirmgliandarbounditioAs’ dquivaients of hydrogen peroxide

in trifluoroacetic acid and dichloromethane. , :

26 - Sulfamate benzothiophene derivative according to claim 1, which has 2 melting
point of 90 °C and is obtainable by the process as defined in claim I comprising the
20 steps of:
1} converting the 6-methoxy-benzothiophene (3) to the comresponding
moﬁobromo derivative with N-bromosuccinimide and p-toluenesuifonic acid,
2} tansforming said monobrome derivative into- an organomagnesium
bromide with Mg under argon in EtO and then condemsing i with
25 oycloheptanecarbozaldebvde in B6O to afford the comresponding hyvdroxy
substituted methoxybenzothiophene using standard conditions;
3} treating said hydroxy substituted methoxybenzothiophene with
tﬁethylsiiane 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 tribromide to afford the

corresponding hydroxy benzothiophene;

e



51 3) treating said hydroxy substituted methoxybenzothiophene with
trietliylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 48 ailcylating the corresponding
substituted methoxybenzothiophene By adding 5 iodomethane to a
mixture of said monosubstituted methoxybenzothiophene in a solution of
n-butyl lithium in hexane to afford the corresponding
methoxybenzothiophene; 5) adding the substituted
methoxybenzothiophene obtained in step 4) in solution in
dichloromethane to a solution of boron tribromide to afford the 10
correspondifigiayefRsaaB e EbIdIONRE fe TBPHat 5 Hih GOsERPPRAPG Gy famate by
compound igiadhacemesrndingisdiampiaminscHieaimBsswillicodium
hydride and amidochlorosulfonic acid. 29 - Sulfamate benzothiophene

derivative according to claim | which has a melting 15 point of 90 C and is .
obtainaBleSjitmatpiuoesthigpitofited vatvlkavrrdom prickig thevkidpkes melting
1)onysiiing 1 & metioeEReRiot) aRhsReR)a01dhe-HH8aRAN U GIprising the

monobromo derivative with N-bromosuccinimide and p-toluenesulfonic
acid, E}eﬁ%lﬁ%forming said monobromo derivative into an

organomagq@sm%@omwémmmgmmmmndﬂ E&ZGcarﬂﬁhgmésponding
condensing éﬁ&%%&oﬁ%“ﬁ%ﬁg%ﬁg QNE: RIS I AR 4D 60 R RRABI MG hic acid;

hydroxy substituted met benzothiophene using standard conditions;
3) treating sald Ry RabSHR @Y PRBIRBRY SERYEHHID pRghAlitrganomagnesium
trigthylsilanexsades axgan edighieromethane tBiaifosddheeorwapengingit with

25 substituted methoxyb nzogiﬁ ene; (} ticylating the correspondin
Substituted %ﬁﬁ%&%‘%}gﬁ%ﬁ%ﬁp ?é%%’ blyl/l aé zﬁggigg%?ﬁe %ﬁglggﬁorrﬁl i rélyd_mxy

of said monesbhistird o fretticxyblsmitne phegstandard shasaiions:n-butyl

lithium in hexanetg:ptfordfae qRsRONdiRS M OXRNZAIARRRAR:R0 with
5) adding the substituted methoxybe_nzot%i)f?phenagﬂ?e:aineﬁ%in s;gf% 4)in din
solution in dfEKIBYEHASM AREefo 82081 IR Br SRR dhitklors dftertPirarondme

15 substihnted methoxybenzothiophene;
4) adding the substituted metﬁoxybcnzotifﬁophene obtained in step 3) in
solution in dichloromethane to a solution of boron fribromide to afford the
corresponding hydroxy benzothiophene;
| 5) transforming said hydroxy compound into. the corresponding sulfamate by
20 - treatment with sodium hydride and amidochiorosutfonic acid;
6) oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide

in trifinoroacetic acid and dichloromethane.

a 28 - Sulfamate benzothiophéné derivative according to claim 1, which hasaimeiting
25 point of 107 °C and is obtainable by the process as defined in claim ! comprising the
steps of: |
1) converting the 6-methoxy-benzothiophene (3) to the comresponding
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 condemsing ii with
cycloheptanone in E40 to afford the correspondiﬁg hydioxy subsiituted
methoxybenzothiophene using standard conditions;

e



corresponding hydroxy benzothiophene; 52 6) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium
hydride and amidochlorosulfonic acid; 7) oxidizing the resulting compound
by 2.2 equivalents of hydrogen peroxr?j% in trifluoroacetic acid and
dichloromethane. 5 30 - Sulfamate benzothiophene derivative according
to claim 1, which is under the form of a limpid oil and is obtainable by the
process as defined in claim 1 comprising the steps o 1) converting the
6-methoxy-benzothiophene (3) to the corresponding 10 monobromo
derivative with N-bromosuccinimide and p-toluenesulfonic acid; 2)

transforming’ai @ #&tobiBiflo deAvatve $H%f§ﬁt?ﬁgdﬁ@hﬁ§h@§amophﬂﬂe with

bromide with:MgyriraE angRn ket G anenbrRmeandsnsingdiWithe corresponding
cycloheptan “ri?e lmiéz %(1) afford the c%rrespondlng hydroxy substituted
metlloxybenz |op hehe u%nXg LERYSPEEShditions; 15 3) treating said

hydroxy sub4titkativngthe opuespottinp hastwih rebtylsiansioptete by adding
argon in dichlaremethans 1o.alfeid Hese @E}?ﬁmteﬁuggﬂ&ggenz&hmphme in

methoxybenzothloghene 4) alkylatlng the corresponding substituted

methoxyben2ofAfy W&H’&’ﬁg Ly oButLAEARS altnikird offsajgorresponding
monosubstitumﬁdn&mwhqﬂmmlophene in 20 a solution of n-butyl

lithium in he>§ na%&% ffl%d &%&@‘é‘grlﬁ;gh emotélm benz%glo%%uen 53 4 in

adding the substituted methoxy |op ene o In ste
solution. in diekiéteetidie el tort opision fibreeniddiomifsrépthiiord the

CQUespondlﬁgﬂ%xgéﬁ&mﬁiﬁﬁm@%wwgﬁeﬁg transforming said hydroxy
- compound né the gorres onghe%xsulfamate treat ent with sgdium
hydride and mldgc%'imr dftSnic acd. ?ﬂmpg @ﬁ%ﬁ?‘bﬁﬁ%%ﬂfmte by
derivative adtentdiens w@mmmddqmmmmmm toipid oil and
is obtainable by the process as defined in claim | comprising the steps of:

29 - Sulfamate benzothiophene derivative according fo- claim [ which has a melting
15 point of 90 °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—brdmesuccinimide and p-toluenesuffonic acid;
2) wansforming said monobromo derivative into an organomagnesium
20 bromide with Mg under argon in Et,©O and then condensing it with
| cycioheptanone in EtO to afford the cormresponding hydroxy substituted
methoxybenzothiophene using standard conditions;
.3} trealing said hydroxy substinied methoxybenzothiophene with
| triethyisilane under argon in dichloromethane to afford the corresponding
25 substituied methoxybenzothiophene;
4} alkylating the corresponding substituted methoxybenzothiophene by adding
iwdomethane to a mixture of said monosubstituted methoxybenzothiophene in
a solution of p-butyl lithium in hexane to afford the corresponding
' _methoxybenzothiophene;
30 5) adding the substituted methoxybenzothiophene obtained in step 4) in
solution in dichioromethane to a solution of boron tribromide to afford the

corresponding hydroxy benzothiophene;
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30 1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and.p-toluenesulfonic

acid; t53 2) transforming said monobromo derivative into an
organomagnesium bromide with Mg%hder argon in Et20 and then
condensing it with cycloheptanone in Et20 to afford the corresponding
hydroxy substituted methoxybenzothiophene using standard conditions; 5

3) treating said hydroxy substituted methoxybenzothiophene with

triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 4) alkylating the corresponding
substituted Methotytrenzathibphdmeyvbsoagding! rtorniebutangdodinmxdiirmate by

of said mongghliiutag @8&%@%%8&@&&2&&0&9@&%&&0” of

n-butyl lithium in hexane to afford the corresponding )
methoxyber2 ¥iBEHE fes ?ﬁa@amaom@%‘aésgmﬁéoeqmﬂm of hydrogen peroxid
methoxybenz affienbeneohidned drisieprdiansolution in -
dichloromethane to a solution of boron tribromide to afford the

corresponding hydroxy benzothiophene; 15 6) transforming said hydroxy
compoifhd Suttnkee deneashiopliing deffeativecdspréioatmaitinith wbitiling under the

hydride.andemidpehierassiionic.acils £) RYABLIRAe FeSWERY SRR rising
by 2.2 equivalents of hydrogen peroxide in trifluoroacetic acid and
dichlorSfBtRaRk. 20 32 - Sulfamate benzothiophene derivative according

to claim 1, V\lhiq@ummgqeumgﬁ»pmﬁ_u{m—hmmm@m@txwnablﬁx_by thaesponding
Pygcess as %ﬁ!ﬁ&ﬁ%iﬁo%@ﬁ@ah@@ 'ﬂ%&&%s&&gg{ﬁxﬁ&e%& Dt\éﬂéﬁkgifggmc acid;
6-methoxy-benzothiophene (3) to the corresponding monobromo )
derivative with 2B RS EC SR e nabEPBo e ediFoiitcaditl; Ugrpgmagnesium

transforming,saistienariabrefao iy adiyednia apIganeMAGNesiensing it with
 rorids i MBS0 00 400 SEnal Wi, i
methoxyberipethispbrametiisihyus antateadrditonditions;

15 3} treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; |
4) alkylating the comresponding substituted methoxybenzothiophene by adding
bromobutane to a mixture of said menosubstituted methoxybenzothiophene in

20 a solution of | n-buty! Iithium in hexane to afford the corresponding
methoxybenzothiophene;

5) adding the substituted methoxybenzothiophbene obtained in step 4) in
solution in dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophanc';

25 ‘6) transforming said hydroxy compound into the corresponding sulfamate by
treatment with sodinm hydride and amidochlorosulfonic acid.

31 - Sulfamate benﬁothiophcne derivative according to claim 1, which is under the
form of a limpid oil and is obtainable by the process as defined in claim ! comprising
the steps of:

30 1) comverting the 6-methoxy-benzothiophene (3) to the corresponding

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



3) treating said hydroxy substituted methoxybenzothiophene with 30
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 54 4) adding the substituted
methoxybenzothiophene obtained in él%p 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 5 treatment with sodium
hydride and amidochlorosulfonic acid. 33 - 1. A compound of formula (1): |

0 R3 (CH2)m HZN-~-O ---- P2 (A) S O\ (O)" 10 wherein: -R1is )
hydrogen; - R iE5HBYER, EiRBIRYIE: ATE 8RR R Fenpaagpesium
hydrogen, a Hedsidatkiky dp advadlegangokb wiisonded) e, digidetted it with
line indicates that.th sulfamatc-?E FPUR isén ogition 5- or %@Of &D "

; bstitut
benZothlophé: eilor?r%. 32.5A c%mpouan ro% %Fmﬁ%efff:n Ri ﬁ?xy substituted
(CH2),, () Hes{bogyberRgthiophene using standard conditions;

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

4) alkylating the corresponding substituted methoxybenzothiophene by adding
bromobutane to a mixture of said menosubstituted methoxybenzothiophene in
10 a solution of p-butyl lithium in hexane to afford the corresponding
. methoxybenzothiophene; ‘
5} adding the substituted methoxybenzothiophene obfained in step 4) m
solation in dichloromethane to a selation of boron tribromide to afford the
corresponding hydroxy benzothiophene;
15 - 6) transforming said hydroxy compound into the corresponding sulfamate by
treatiment with sodium hydride and amidochlorosulfonic acid;
7) oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide

in trifivoroacetic acid and dichloromethane,

20 32 - Sulfamate benzothiopbene 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
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;

25 2} transforming said monobromo .derivative into an organomagnesium

bromide with Mg under argon in B0 and then condensing it  with
cyclopentanone in Bt:0 to afford the corresponding hydroxy substituted
methoxybenzothiophene using standard corditions;

3} freating said hydroxy substituted methoxybenzothiophene with

30 {riethyisilane under argon in dichloromethane to afford the corresponding

substituted methoxybenzothiophene;

T



S a (0)n wherein: - R1 and R2 form together a group -(CH2)F in which p

is 3,4 or 5; 5-R3is hydrogen, a (C3-C6)alkoxy or a halogen; nis O, 1, 2;
misO; the dotted line indicates that the sulfamate group is in position 5- or

6- of the benzothiophene ring. 10 352%The compound according to claim

33 or 34, wherein R3 is hydrogen. 36 - 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 claim 34

which is the sulfamic acid; 1,2,3,4- tetrahydro-dibenzothiophene-7-ylester

38 - The compound according to claim 34 which is the sulfamic acid,

1,2,3,4- 20 4etrddingroheivesotmiesh neelborsirenzethienbers cebiging An step 3) in

pharmaceutiialis® PO RIBFHLARMPAIS HIJAEAMEP W hASHORIRASIORE Mford the
claims 1 to 38, and %ﬁgl%?%ace#ticall _i%§ eptable carrier. 25 40 - A

compound SECHRAR G ISR For use as a pharmaceutical.

56 41 - Thé)comgioumugsadrtinoy ctainpadfointis thasareipbiiditg pffamate by
steroid sulfgiasee ¢ & idS&ahah SRRRAHIR 365G LR Abrlaims 1 to

38 in the manufacture of a medicament for the treatment or prevention of
estrogen-dependent disorders, wherein 5 said compound is optionally
combized withconpangerebastxdal endocrine therapeutic agents

selected from the group consisting of antiestrogens, SERMs,

- antiaromatases, antandrogens, lyase inhibitors, progestins and LH-RH
agonists or antagonists. 10 43 - Use of a compotind according to one of
claims 1 to 38 in the manufacture of a

o R (FHola

HzN--—-—tSIMO»-u N, ¢
Il s |
O

AN

(O,
16
 whereim:
- Ry 18 hydrogen;
- Ry is hydrogen, a (Ci-Ce)alky! or a (C3-Ciz)eycloalkyl;
- Rs is hydrogen, a {Ci-Ce)alkoxy or 2 halogen;
15 -mis@;

-nis 0, 1,2
- the dotted line indicates that the sulfamate group is in position 5- or 6- of the
‘benzothiophene ring.

20 34-4 compound of formula (I):



wherein said compound is optionally combined with one or several other
therapeutic agents selected from th(—;ﬁgéoup consisting of LH-RH agonists
or antagonists, estroprogestative contraceptives, progestins,
antiprogestins and prostaglandin. 15 44 - Use of a compound according to
one of claims 1 to 38 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 agents selected from the
group consisting 20 of antiestrogens, SERMs, anfaromatases,
antiandrogens, lyase inhibitors, progestins and LH-RH agonists or
antagonists. 45 - Use of a compoung according e of claims 1 to 38 in
the manufacture of ,a medigament for\he. treatnyent or prevention of
androgen-dependent diseaL s, benig 95 B malignant diseases of the
prostate or the testigfzw}i"é? A Sai coi ‘ﬁo»n IS Q tior?élly combiH&d with
one or several sexual endogfine therapeufic agehts selected from the
group consisting of antiandrogens, progestins, Iya\ d hibitors and LH-RH
agonists or antagonists. 30 46 - Use of a compound a€cording to one of
claims 1 to 38 in the manufacture of a medicament for the treatment or
preven%iigg of cognitive dysfunction. 4 57 47 - Use of a compound
accordlng’i%mc‘)ne of claims Ito 38 in the manufacture of a medicament for
the treattnend 8n frovemtidhco b ignoup r€Cidsietionshi¢h/y @ 2004/ 501545

PGTIEPRORIORBEML 2 K, . €A GAGN WioBeW = O
- nisQ, 1, 2; '

- wmis 0

- the dotted line indicates that the sulfamate group is in position 5- or.6- of the
bénzothiophem ring.
10
35 - The compound according to claim 33 or 34, wherein R; is hydrogen.

36 - 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 o cla_im 34 which is the sulfamic acid; 1,234~ £
tetrahydro-dibenzothiophene-7-yi ester |

38 _ The compound according to claim 34 which is the sulfamic acid, 1,2,3,4-
20 tetrahydro-dibenzothiophene-7-y1-1,1-dioxide ester

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

ciaims 1 to 38, and a pharmaceuticaﬂy acceptable carrier.

25 46 - A compound according to one of claims 1 to 38 for use as a pharmaceutical.
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41 - The compound according to claim 40 for use as an inhibitor of steroid sulfatase.

42 - Use of a compound according. {0 otie of claims 1 to 38 in the manufacture of a
medicament for the treatment or prevention of estrogen-dependent disorders, wherein

said compound is optionally combined with one or several sexual endocrine

" therapeutic agents selected from the group consisting of antiestrogens, SERMs,

antiaromatases, antiandrogens, lyase inhibitors, progestins and LH-RH agonists or

antagonists.

43 - Use of a compound according to one of claims 1 to 38 in the manufacture of 2

- medicament for the control or management of reproductive functions, wherein said

compound is optionally combined with one or several other therapeutic agents
selected from the group consisting of LH-RH agonists or antagonists,

estroprogestative contraceptives, progestins, anfiprogestins and prostaglandins.

44 - Use of a compound according to one of claims 1 to 38 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 agents selected from the group consisting
of antiestrogens, SERMs, antiaromatases, antiandrogens, lyase inhibitors, progestins

and LH-RH agonists or antagonists.

45 - Use of a compound according to one of claims 1 fo 38 in the manufacture of a
medicament for the treatment or prevention of androgen-dependent diseases, benign
or malignant diseases of the prostate or the testis, wherein said compound is

optionally combined with one or several sexual endocrine therapeutic agents selected

- -fiom the group consisting of antiandrogens, progestins, lyase inhibitors and LH-RH

agonists or antagonists.

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.

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

medicament for the treatinent or prevention of immune functions.
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