WO 2004/101545 PC'IEP2003/00881 | SULFAMATE BENZOTHIOPENE

DERIVATIVES AS STEROID SULFATASE INHIBITORS Meld of

invention 5 The present invention generally relates to steroid hormones,
WO Y-S pecifically relates to novel sulfamate beuzothiopHREEP2043/608811

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 sulfarase (E.C. 3.1.6.2., STS) catalyses the

hyssolysisnl estonersesiate inesioneand ofcPiVArsuliaie i BHEA s 1rors.
(Dibbelt I., Biol. Chem, Hoppe-Seyler, 1991, 372, 173-185 and Stein C, I. ~~

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 ? ok local iutra-tissue formation of estrogens from the abundant
circu aﬁng%%(ﬁ%?gstrone sulfate (EiS) (Pasguaiiui JR, I. Steroid

5 Biochem.Te| tBistn 1 §98nson @72 lantcRurohit Advtall Gelnones, and more
Endocintl?ddlact "o 28753l A0INIRD IS S07 e Rl
n

prevent EtSto yield free estrone (Et), whic urn‘can efgr%‘rrlaslf(‘)’?r‘c"ne"j(‘lld:ﬂ‘Ch are

intdF &0l PE2 TSy enzyRmtistyedt cliviiamsddlion tevisdestrase relates to
SU'WQW&&@OQ&%@%W@@B%%E asl QQ%H%RC_}%S of using

androstenediol (adiol) obtained from DEEA after hydrolysis of DH
cotffBe another important route, in the support of growth and

10 deRiepgmoahafdiehp enandiaglependent breast tumors. The formation of
estrogen H humans is sc er,r&}g%iggiasglly represented in figure 1. In patients

with hormone-BEpBRAEHERAR rorratase fnhibitors SHBLvsGEkylydrotysis of
useditorprevintesiregensynthesiprowewsarchipiraiialeshewed aiol. Chem,

e L AL MLt N P SCAech To0o Bk, Jobagee, 13865
andforigt- 1, But. |.

15 The steroid sulfatase pathway has been the focums of recent interest in the
context of breast cancer, with regard to the local imra-tissue formation of ‘cstcegens
from the abundant circulating pool of estrone sulfate (B1S) (Pasgualint JR, 1. Steroid

- Biochem. Mol. Biol., 1999, 69, 287-252 and Purohit A, Mol Cell. Endocrinol., 2001,
171, 128-135).

Inhibition of this enzyme would prevent Ei$ to yield free estrone (E1}, wiich
in turn can be transformed into estradiol (B2} by enzymatic reduction. In addition to
the estrone sulfatase pathway, It is now believed that another potent cstfc}gsn,'
androstenediol {adiol) obtained from DHEA after hydrolysis of DHEA-S, could be
another im}jxortam route, in the support of growth and ﬁéveloymﬁnt of hcm:none.

25  dependent breast tumors. |

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

In  patients with hormone~dependent cancers, aromatase inhibitors are
currently used to prevent estrogen synthesis. However, climical trials showed 2z
relafive lack of efficacy for patiemis with estrogen receptors positive tamors

30 (Castighiope-Gertsch M, Bur. 1. Cancer, 1996, 324, 393-395 and jonat W, Eur. 1.

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

another impaﬁant route for estrogen formation in breast tumors.



Cancer, 1996, 32A, 404-412). As an explanation, steroid sulfatase -

wO pathwayscould be another important route for estrogen formpatigreindyeast: ;
tumors. WO 20041101545 2 PCT/EP2083/008811 EMATE (Ahmed S,
Curt. Med. Chem., 2002, 9, 2, 263-273), estrone-3 sulfamate, is the
historical standard steroid sulfatase inhibitor but with the major drawback
of being estrogenic because of its mechanism of inhibition: the sulfamate
moiety is cleaved during the process of enzyme inactivation, which

releaseEFARE ShaaEiS BtfroMBMAIFEts 2P¢Anfhed: 2P -8erbigstrone-3-
Bloehgh Ml Rl0his? 90 80P 44Qofd HitatlNe! sRibh&S8RAIRER the major

EMATE Gther non steroid sulfamate compounds which release
dérdmasafibning coregrsijebteayio pt i srdarsBeAfdasHcse fheprlfamate
d&ﬂ&&%@éﬁ&%&'ﬁ&ﬁﬂ%&éfg@&e& Owhich releases Ei, not

non-estrogenic sulfatase inhibitor from the literature (Purohit A, Cancer

5 Ré@!?ﬁjé%?‘go?%‘gﬁbéé%@. el bhEed e SUNRRORE BipphaBrdiighyBiol., 2002,
thgwesispasnged 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 whjgh are potent steroid sulfatase inhibitors. 3
Another aim of the embodiments disclosed herein is a pharmaceutical
composition containgrig, a : :
derivative as menti@ above|
disclosed h§ i Use of a

HO

. i .
Estradiol EMATE

‘ Other non steroid sulfamate compounds which releass derivatives without
10  estrogenic properties are presenied as acceptgbie drug candidates, in particular 6,6,7-
COUMATE, & standard non-estrogenic sulfatase inhibitor from the literature (Purohit

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

6,6,7 COUMATE

15  Accordingly, there is a need for steroid sulfatase inhibitors with fhe view of freating
in parficular estrogen-dependent diseases.

Summary of the invention

An aim of the embodiments disclosed herein is to provide sulfamate

benzothiphene derivatives which are potent sieroid sulfatase inhibitors.



sulfamate 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 acompound of formula (la) or
formula (Ib): R3 R2 O H2N-S-O- (CH2)ni%RI 11 (a)n (la) R3 H2tJ-S O
(CH2)m Rf%éF 2(Q)n (Eljbf wherein; - Rl is'hydrogen, a (CI-C6)alkyl, a
(C2-C}ANBHe, A RE 195 srbBeinestsa digcioetd) bordivalicc Aenbrmedautical
thenpysisalobaniiig aycloalkengraiepoRalnB s bR WE arve
&Q%q%ﬁglég%"%“ -R2 is hydrogen, - R'2 is a (Cj-C6)alkyl or'a _
(C3- Slcycaloa yl; - R3is hydrogen, a (CI-C6)alkoxy or a halogen; m is
0, 1, 2; 3180z f@theheiom i€ GhRbad RAGan alsadHanHaanter AP of 4
4&%&)&&” which pis 3, 4 or 5; the dotted line indicates that the sulfamate

roup Is in position 5- or 6- of the benzothiophene ring. 3a Disclosed

pititopheuRIGeryasbim po drrimétofmutes (OF Rinddiré@kiR)for treating or preventing

various diseases and for managing reproductive functions in women, in men as well asin

-female and male wild or domestic animals.

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

R Rz

3
HN—8-0r P {(CHgJ—Ry
O 2
{Ohn {Ia}

o R
: “\W
HoN=8 07 . (CHa)pi— Ry
R, (O (ib)
wherein:
- Ri is hydrogen, a (C1-Celalkyl, a (Cx-Cglalkene, 2 (Cr-Cio)eycloalkyt or a
(Cs-Cizoycloalkene wherein the cycloalkyl and the cycloalkene are optionally meno- or
- disubstitated with a (C;-Cylalkyi;
- R; 18 hydrogen, ’
- R%is a{C-Cgalkyl or a (Cs-Co)eycioalkyl;
“ R3 is hydrogen, a (C;-Cg)alkoxy or a halogen;
- misQ,1,2; ] : :
- nisQ, 1,2;
- when m is 0, R; and R; can also form together a group -(CHy),~ in which p is
3,4o0r5;

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



H2N-1-0- R2 it S (C)0 (I) wherein: 3b RI is hydrogen; R2 is hydrogen, a
(Cl-C6)alkyl, or a (C3-Cl2)cycloallyl; R3is hydrogen, a (Cl-C6)alkoxy or a
halogen; mis 0; 5 - nis0,1,2; the dotted line indicates that the sulfamate
group.is in position 5- or 6- of the benZsthiophene ring. Disclosed herein
is a compound of formula (I): O R3 (CH2)m H2N-S-O-; R20 S tp (I) to
wherein: - Rl and R2 form together a group -(CH2)g in which p is 3, 4 or 5;
- R3 ighysliogen. koxy or a hal nis0,1,2; misO; Is - the

- dotted line mdmates%J %)gdsgl famare gré@[??gﬁ?‘? B&Hon 5- or 6- of the
benzothiophene ring. In some embodiments, the disclosed sulfamate
benzothiophene derivatives can be represe g by the following general

formula (): Rl IR (CFUm Or~~§ Rs
| H2N~§—O-‘©:SS—- Ry

(O, D

wherein:



10

"~ 15

20

Flzl S-O-";= F22 O S (I) An 20 wherein: - Rl is hydrogen, a (CI-C6)alkyl, a
(C2-C6)alkene, a (C3-C72)cycloalkyl or a (C3- ClI2)cycloalkene, wherein
the cycloalkyl and cycloalkene are optionally mono- or disubstituted with
a (CI-C4)alkyl; R2 is hydrogen, a (Cf-C6)alkyl or a (C3-C12)cycloalkyl; 25
- R3is hydrogen, a (Ci-C6)alkoxy or a halogen; mis0,1,2; nis0,1,2; 3c
when mis 0, Rl and R2 can also forrﬁk{ogether a group -(CH2)P in which
pis 3,4 or §i ;Iine indicates that the sulamate group
(OS02(NH2)) is in position 5- or 6- of the benzothiophene ring. 5 Among
the compouhaSPiReETtag S thekdlviniy (G tCascreadithe following
conditions, &gipavdesdarlyrefa ey &QQM%AS 4
PCTIEPZOO%L/QSQ 911 - R1 is hydrogen, a (C1-C6) alkyl or a
(C3-C1z)cycloallcyl optionally mono- or disubstituted with a (C1-C4)alkyl,
Preferably Ris$lal¢E3-Cjo)cycloalh-yl optionally mono- or disubstituted
with a (Co-Gidallthe isORteas B2 ROMARGRN: 2BbBNUBYROA 5. or 6- of he

nJﬁc,OorthfP.‘.':-E e sulfaanate group is in position 6- o nzothophene

grstp° “B&S%ption and appended claims, a (C1-C4) or (CI-(:6)alkyl
is 10 undsrlasshssimEasintraprredebfasraralBy saturated hydrocarbon
chain having | to Ry
L R (FHa
i ﬂ\ 3 AN
O Z s
wherein:

- R and R, form together a group ~(CHy),- in which pis 3, 4 or 5; A
- R3 is hydrogen, a (C;-Cg)alkoxy or a halogen;
- nisQ, 1, 2;
- miséy
- the dotted line indicates that the sulfamate group is in position 5- or &- of the
,begzothiophene ring.
In some embodiments, the disclosed sulfamate benzothiophene derivatives

can be represented by the following general formule {x
R

A !
R, (b

(O ) |
wherein: ) :

- R is hydrogen, a (C;-Cglalkyl, a (C-Cy)alkene, a (Cs-Ciz)eycloalkyl or a (Ca-
Cizicycloalkene, wherein the cycloalkyl and cycloalkene are optionally mono- or
disubstitated with a {C;-Cy)alkyl;

- Rz is hydrogen, & (Ci-Cglalkyl or a (C3-Cpo)cycloalkyi:

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

- misQ,1,2;

- nisQ, 1, 2;



4 or, respectively, | to 6 carbon atoms. Such an alkyl radical is for example
a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl,
isopentyl or hexyl radical. A (C1-(::6)alkoxy is understood as meaning a
group -OR in which R is a (CI- C6)alkyl as defined above. 15 A
(C3-C12)cycloalkyl is understood as mganing a saturated mono- or
bicyclic hydrocarbon having 3 to 12 carbon atoms. A (C3-C1z)cycloalkyl

radical is for Ekemiplis 8 KuctogrBpyarcglso oty togetopengybupye(6Ba)ylin which p is
cyaloheptyl, cyclooctyl, cyclodecyl or adamantyl radical. A halogen is

understood a&f mg{; chlorine, bromine, fluorine or iodine 20 atom. A N
(Cz-C)alkene oALEAE AP s FREaR St FENeHE B G Hatsdn position
hyéf@e&wﬂmmmzm&mﬁgzarbon atoms A (Cz-C6)alkene radical is

for exa t ene,. ne or hexene

radical, %%Jgng%%)%xﬁ%%ﬁgﬁggﬁn e‘?‘s b as meanln efnpuaﬁ%gﬁjrgFetBe following
m&ﬁBW@B%ﬁ%ﬁ@ﬂ?ﬂmfﬁ@ﬁ%avmg 3 to 12 carbon atoms. A
(C3-Clz)cycloalkene radical is for example a cyclopropene, cyclobunene,
cyclopentene, cyclopenene, 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 W4 2004/101515 5
PCTIEP2003/008811 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 LF1-RH agonists or

antagonists, estroprogestative contraceptives, progestins, antiprogestins

or



Prostaglandins. The breasts being sensitive targets of estrogen-stimulated
proliferation and/or differentiation, the disclosed compounds can be used

wih thgsfisatment or prevention of benign breast diseases in women

. : . : PCTY b
gynecomastia in men and in benign or malignant breast tumOI’SCWIE’%)ZOGI!Bﬂ 18811

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 BmeibrisiesarothdCsdi)anbntionrine (Osr@psuktoaliehtesiusiadS mono- or

thageumentiaed:abQVe: roig sulfatase trapsfar
DREA sulfate ?n%l)aggH Kf%%rﬁgggrzgé@r%éﬁﬁvgkaﬁd% g*@%}gg%gﬁ'g}]gpuonany
andPaifyotasibHigrsdayithe @iscfadelitdompounds can be used in the
treatgnant g prevention of androgen-dependent diseases such as
androgenic.alopecia (male pattern loss) (Hoffman R et al., I. Invest.

5 DetatdBYSHEER 17, 1342-1348) or acne (Billich A et al., 1999,. WO
9952890 hydeign or malignant diseases of the prostate or the testis
(Reed M11, Rev. Endoer. Relat. Cancer, 1993, 45, 51,62), alone or in
combiia Blhz\i/ith one or several other 25 sexual endocrine therapeutic

ageittiis, ssifaimas griind RGeS SN LS BSHSy &nggpg@matase,
progestinfﬁ I)@‘ge jnhibitars or LEI-RH agonists or antagonists. " Inhibitors

of steroid SultAtaSESHPERY BBt ARRRPHGoIGEE tHe feafrertrof(Cr-Coaliyl is
10 cogmilivetahyd snntianiphecknes theyraiehrkled0RnRNeRIs AN LA having 1

spati A rat (Johnson DA, Brain Res, 2000, 865, 286-290).
o B SR A P SF A S7SFARIGA ety
systeispiaptidisepthpse tnvplistanetyiechbling, ghitelnaineand SARBA radical,

© resulting ip paer itabilit Woh;OT, Brain Res. Rev, . .
1999, 30,%5%28%).% %?%%%%%&%S R (=YL %\I‘E{“fﬁihlﬁ{ 152 (Cr
ad&esHé a5 8gEprdaRoNvolved in the regulation of the balance between

B )

disiggg'ggagh% ggqmgug. 0 12 carbon atoms. A (Cs-Crs)evcloalkyl radical is for

example a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl, cyclooctyl,
cyclodecyl or adamanty! radical. .

| A halogen is understood as meaning 2 chlorine, bromine, fluorine or iodine.

20  atom.

A (Co-Cglalkene isr' understood as meaning a linear or branched unsaturated
hydrocarbon chain having 2 to 6 carbon atoms. A (Cp-Cealkene radical is for
example an ethylene or 2 propene, butene, pentene or bexene radical.

A (63~C13)cycioaiké;ne is understood as meaning an unsaturated mono- or

25  bicyclic hydrocarbon having 3 to 12 carbon atoms. A (C}C;z)gycioalkene radical is
for example a cyclopropene, cyclobutene, cyclopentene, cyciohexene, cycloociene,
cyciodecene or adamantene radical.

In view of their capability to inhibit steroid sulfatase, and thus to dry out other
sources of epdogenous estrogens as compared with aromatase inhibitors, the
disclosed compounds can be used alone orin combination with one or
several other ‘sexual endbczine therapeutic agents such as antiestrogens, SERMs

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



multiple sclerosis, rheumatoid arthritis and the like (DaynesRAIExp L

WO %‘39131%?9 5171, 979-996). Steroid sulfatase inhibition was shown to be

protective in models of contact allergy and collagen-induced aHffigeH{008s:z
rodents (Suitters Al, Immunology, 1997, 91, 314-321). Studies using
2-McOEMATE have shown that steroid sulfatase inhibitors have potent
estradiol-independent growth-inhibitory effect (MacCARTEIY- 10
MOOROGH I, Cancer Research, 2000, 60, 5441-5450). A decrease in ‘
i ﬁmﬁmﬁ&?@?‘“ﬁmbﬁ%@ i G e e degment. o
Aareld IC ase inhibition. |n view of this, the disclose
\cl:i'gompounds could’lead to a;% ¢ g(%rlesggee Th CHIRP hvithsisltosed esrprunds

|&rgetntdianteh betireenmtzsl oh mevagtrarnioal entities-aanchihed

_ r@él%ﬁ‘@%?é' twork within the cancerous cell, 15 whatever the tissue,
inc%dlng re?&?\ge%)ggrﬁg%rguams, Efzéﬁ;el', BFOL?@T STy i RIERGy. abortion or

gésirenedifrbpmaseaiseiibed commpiblindseatiddbession bscurafubithe or i
e e e e e A R oo o

another aim of the embodiments reimis

‘ Itﬁéwgﬁmerﬁgﬁﬁﬁ’%@ﬁsfes ofogiiserdptiyem pantigiskains,  antiprogestins  or

.30

ndent 20 diseases or disorders, i.e. estrogen-induced or
estrogen-stimulated diseases or. disorders (GOLOB T, Biaiorg. Med.
Chem., BSrepgis 3sing SoBaliveHarssts vd ¢ Stogmrisbamseimstiingtiomand/or
stftfechi{isnanodissinaldnreddberacbaubeareutisaly.aifgctive

amount.of ?ﬁcggnpound of formula (1). The pharmaceutical compositions
CORUATATING ffe 5L TGS ASARST ey BRCDE SMedommsSailatiesfortstah benign
usenidigaxanipiesamiaiew:d o eTnit 9888 AAUSIH LR A Yxd women or in
suaﬁgen?on%Qslgertsllble.gac%\gdgﬁ%o iﬁgranules, emulsions, hard or soft

éflapsu es B yTUpS Oretirs: é SiRSHs PR craalsube wieg/ be ,
pmﬁmé&&q;ﬂ@@&v@@omeﬂmah@%wﬂﬁﬂﬁﬁﬁ insetheseanhiaGe O the
AR Apa such compasitions may contain one or -
more ?gﬁe%%s sglgeg%’ten%%%)grﬁgtﬁeéég%n %%gcszo%ag?lgtﬁn %‘? é&fgéé?ér‘ﬁ’ng agents,
frrBivig igemiEh soloringagentotnd presardngpapenisiapiees ot such as

RERvde, pharmacgutically elegant and palatable preparations. Tablets
contain the active ingredient(s) in admixture with non-toxic S

pharmaté #cafyaNer 2oeoitonsispP CEPa00 IMBAR 141lfate 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 such as androgenic.alopecia (male pattern loss) (Hoffman B ot al., 1. I’nvasﬁ.
Dermatol., 2001, 117, 1342-1348) or acne (Billich A et al, 1999, WO 9952890),
benign or malignant diseases of the prostate or the testis (Reed M, Rev. Endocr.
Relat. Cancer, 1993, 45, 51-62), alone or in combination with one or several other
sexual endocrine {hexapeuﬁc agents, such as antiandrogens, antiestrogens, SERMs,
antiaromatase, progestins, lyase inhibitors or LE-R¥ agonists or antagonists.
Inhibitors of steroid suifatase 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 2

newrosteroid affects 2 number of peurotransmitter systems, including those involving

acetyicholine, glutamate, and GABA, resulting in increased neuronal excitability

(Wolf OT, Brain Res. Rev, 1999, 3Q, 264-288%,



acceptable excipients which are suitable for the manufacture of tablets.
WThesE1Exeipients may be for example, in§rt diluents, such as ealeiiiesuuss i

carbonate, sodium carbonate, lactose, calcium phosphate or sodium

phosphate; granulating and disintegrating agents, for example, corn

starch, or alginic acid; binding agents, for 5 example starch, gelatin or

acacia, and lubricating agents, for example, magnesium stearate, stearic

acid or tal%. l&&t&gbleﬁﬁma be uncoated or they may be coated by

known techniques to deisy arsMteGratioiih bs. YiPth Ahéie balance between

gasthoirmes il paalwmnmt he’:jmlfmxmcfwﬂag' _'?I&Jggﬁir@gﬁaa&lglefa&e"b@ QOGET i1 the

per, exam time de aterial such as glyceryl monostearate

or é%/cery %é&f éﬂggt%él %ﬁ’gyo‘l%§i%g %%%%%@Eﬁ%@%@%ﬁ%émh as Jupus,

codredtipyetreiarnsimithourdateidibativitidafid Batents (B286:108; 4, ¥65.46R4 1990,

or 4; ¢ f i rapeutic tablets for control release.
> Fo?rf ggﬁ]@sﬁ‘%}r‘ %r%‘%%rg%%éga% s%gé%lgp%svevﬁ’?eg%% 1§ Py eriTrENpdn spdels of

whErBAGHRISEEY @t greitieencs)ducal e thiiediwithdentingShisek Aifvemimunology,
for 135 2xamplg.sealcium carbonate, calcium phosphate, or kaolin, or as

soft gelatin capsules wherein the active ingredient(s) is (are) mixed with

water. or PBiEEdRE - Tde GRMHITE deanustuiwlioiet peeadiih solfetive oilsbitors
Aqueess mgnmqﬁgpg}@&ﬁtiv [ di Ip admixture, wit "
10 & [ &ﬁ{i@#ﬁa le for the manufacture %g%&%ggkﬁ%ﬁg&s engsﬁf:)eﬁé. ucﬁ%rbARTg‘Yf
excipre SRASER TRt LUeN e REm SRAESHIEM A decrease in tumor
caMobupeetsyegitisionty ohethyédellitione dveiix-asepvimethyissyose,

sodium.alg] i rolidone, gum. tfragacanth and gum acacia;
dispersi%g ﬁ%&ﬁ%ﬁ%ﬁ%&%ﬁh agfg%ar%ftélﬁz-%@g#ﬁ]lﬁ’ée‘bmﬁﬂ%ﬁfe,

]foﬂ@rémw ftemhiml atltdenammh lﬁW@&ﬁ@%ﬁML%&@%_' 2Bl berwesn
at | ple.Polyoxye ene stearate, or con ensatlon .

pr(%] L?gégébﬁ% ZE etﬁyieﬁ%t%g%%n%ié%%‘& r&%%? RLA ﬁ?‘?&‘ﬁ@%l%ﬁ’é"sﬁﬁr"aﬁ%mﬂs cell,
15 exarhplevdie fead Ssawthyilriediogcdtanst, orstmdensationRodusingte, testis or

ethilengexidenaiibastial eg ived from fatty acids.and a hexitol
such as poly%%lyet%ylene sorb%%%%gﬁgi ergfécfug?é?:ocﬁ’ ﬁl%ﬁﬁ%ﬁ?ﬁ%ﬁﬁﬁ@ﬂ
[

of SiPrehetonds sinepsrimisentedspionieaticirmrfatty acids and hexitol
anhydrides, for example polyethylene soioitan 30 monoaieate. The

aqUGOUS§Q&Q§9§BD§t QNS & g%i O ERSod et r&?&@@é’i\ﬁ%m is a method for

treating the above-mentioned diseases or disorde:;rs, in particular estrogen-dependent
diseases or disorders, i.e. estrogep-indnced or estrogen-stimulated diseases ér
disorders (GOLORB T, Biocorg. Med. Chem., 2002, 10, 3941-3953). The method

comprises administering to 2 subject . (human or animal) in need thereof a

20

: therapautically effective amount of a compound of formula (0,

The pharmacentical compositions containing the active ingredient(s) may be

25 | in a form suitable for oral uSe,.ﬁar example, as tablets, troches, lozenges, agueous or

oily suspensions, dispersible powders or granuics, emulsions, hard or soft capsules,
or syrups or elixirs. Compositions intended for oral use may be prepared according to
any method known in the art for the manufacture of pharmacentical compositions
and such compositions may contsin one or more agents selected from the group
consisting of sweetening agents, flavoring agents, coloring agents and preserving
agents in crder to provide pharmaceutically elegant and palatable preparations.

Tablets contain the active ingredient(s) in admixture with non-toxic phannaccuticaﬂy



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

agents, one WO 200-4/101545 PCT/EP2003/008811 S or more flavoring

agents, and one or more sweetening agents, such as sucrose, saccharin
W2 he. Oily suspensions may be ;ormulated by suspedimg-its/sossi1

active ingredient(s) in a vegetable oil, for example arachis oil, olive oil,

sesame oil or coconut oil, or in a mineral oil such as liquid paraffin. The

oily suspensions may contain a thickening agent, for example beeswax,

hard paraffin or cetyl alcohol. Sweetening agents such as those

meqtiQ gigb ve..and flavouring agents may be added to provide a

palata'tﬁ;;5 oral pr lﬁgr%ti%gg% h&se é’}fﬁ si%ﬁn@?n%aﬂgf?ﬁ%%r%d@ﬁhe These

adgmnlﬁt&mg;m?mmm é&a?dﬁfi&;ﬁ@@ﬂc@@p&fﬁﬂa@ @%g@g% sodium

and.granwes suitable for preparation of an agqueous suspension by

the addition of water prO\(/;liBth Slpg%;ﬁ\/aéeina?ea?e ) iﬁ%ﬁﬁﬁﬁ%ﬂr%‘ﬂ@%ﬁg and

disPiErsiRgr8ing euRmisadenexeuspending sigrent andlghscosdiiptinding agents, for
5 Preserygil escBUlable, dSRRIING A WEHing Agents and;suspending :

agents are exemplified by thoseg’alrea ly m%%ntﬁ%h%%p Tbovd R Apaguesiom

exiffBAts, T6raxarip e dWectdritglaavoariny wrdatedouritigagentss mayed by

alsidopresaitg e RO A ABBHIARMICALEAMRASINS JIAGAIBRS woc:

p atﬁe .

in thedfggrgﬁgf an oil-jn-water emulsion. The oily phiase may b€ a vege
oil, 187 SERPIECINE A SHHREAiI EBIPTL PEin kg @il Protoéx Avmptaatiglid 2 time
pa@ﬁﬂl}’ Oméﬂﬂ_feﬁleﬁtﬁz&%&ﬁ?ﬁ@m&yagﬁg%&yﬁﬂ%aﬁe may be
na - OCGUITI osphatides, for example soy bean, lecithin, an

10 oste r? %jxly S‘?ﬁrﬁ%&%&% ’8%“\7&58’ Fo ROMSH DR ‘ﬁﬁy‘&“%%t%?%ﬁﬁ?@l i EsS fdlatents
exdidie ¥8b#aAGHoRomIehIES, 81 roRstensatinmioredHsf haSaith: control
pariial.esters with ethylene oxide, for example polyoxyethylene sorbitan
monooleate. The emulsions may also contain sweetening and flavouring
agents. Tﬁé@%@@%@ﬁ fshamiaveutioay cosapositions:ay deehindhes i @fpsuies
a sigibeinleRtalie A0uRaNS K APA0RARYS SUIRPOSIAN ] NS Sushensian. . ¢,

able ’

M2 be formulated according to’known methods using those sur
13 dis ARl TR BeRates Caleisn sperphets cudrmelinhictahsie tbein capsules
mewtierés dlooxaivENRSl@iiei(s) is (are) mixed with water or an oil medium, for
example peanut oil, liquid parafiin, or olive oil.

Agueous suspensions contain the active ingredient(s) in admixmire with

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

20 suspending agents, for cxample sodinm carboxymethylceliulose, methylceliuiosé,
hydroxy-propylmethyiceliniose, sodium alginate, polyvinyipyrrolidone, gum
Tragacanth and gum acacia; dispersing or wetting agents such 25 a ﬂaau'a}ly-.accur.ﬁng
phosphatide, for exemple lecithin, or condensation products of an alkylene oxide

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

25  ethylene oxide with long chain aliphatic alcohols, for example
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with
partial esters derived from fatty acids and a hexitol such as polyoxyethvlene sorbital
monooleate, or condensation products of sthyiane oxide with partial esters derived

from fatty acids and hexitol anmbydrides, for example polycthyiene sorbitan

30 monoocleate. The aqueons suspensions may also contain one or more preservaiives,

for exampie ethyl, or n-propyl, p-nydroxybenzoate, one or more coloring agents, one -



injectable preparation may also be a sterile injectable solution or

suspension in a non- toxic parenterally-acceptable diluent or solvent, for
WEXEMBI4S a solution in 1,3- butane diolyAmong the acceptabletvetistesossi

and solvents that may be employed, water, Ringer's solution and isotonic

sodium chloride solution can be mentioned. In addition, sterile, fixed oils

are conventionally employed as a solvent or suspending 9 medium. For

this purpose any bland fixed oil may be employed including synthetic

MQROmBFO ide dgdjti afty aci uch as oleic acid find use in

the prepar%)é%gc%{ in%%%%le%@%%éd%c%ég% ?:‘gr%eé%ndnn%sagg%tsoesﬂ%oaﬁ sucrose,

th&PEAHRPR BP@EESove-indicated diseases or disorders at dosage

levels of Wﬂ;ﬁm Q’%‘M%%ﬁ%%{{%%‘g%%&%g%%@m@ in

Weig‘pt pe%’%ay, or alternatively from about 0701

pafieFEpaPaRILTRE GrAtRit sraskis ailngagiaal(srehmerniyobecambingt] or in 2
withitieeaCailiensnate e d G RREEHCERSIRGeA03ag8 formLWill var  ckon;
depending upon the host tr%ated and thsgaigolarticular %%ng%? dorihln o thickening

ad At iSRRI DS ES e PATLPATREe OB Cotivh RiFbebetitiestimsadaxgeints such
forza tiyopartieniianeatibotey it € apeadidper-ane il Jaslars DAY paatabie

th weight, general health, sex,_ diet, time of administration,
ro(a)'t%g (%%%%?s/ ra |0%S:%r3?§1 P S B PG PESIBRTRBharrddidon of an ant-

sevEifEpbiutiepatiotic diséase undergoing therapy. In one aspect, there

is provided. sy zothigphen derivﬁg e . obtainable by the

process qo%pﬁﬁ%ﬁﬁ%gp?@o&:%@%@ﬁ thgﬁ‘ the preparation of an agveous
6-SERTBRPIL BN Z8thisftitne @)W iprovtiieh K8 inbyeReen 8GR admixmre

almgggﬁgggf GarLe ing .5-methoxy-henzothiophene to
the corresponding %%ﬁlégb%rlﬁr%l[ 8g§({93r(|%\{/}§1j A %réﬁo‘gﬁca{mpémwam’m‘

p- PR imsrHiDa Svietine et omictharedisingestandarekeandiienSy those
2) s osimAai oo NamRAR Mate Inlop iganomagnes

bromide and then condensin%it with -a eto?%é:-f(?l{J %%?é}é%fﬂge%g“mmg
fr Oarnn t%cgo agents, may alsc be present. The disclosed pharmacentical comipositions

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

a vegetable oil, for example olive oil or arachis oil, or a mineral oil, for example
lignid paraffin or mixtures of these. Suitable emulsifying agents may be natrally-
occurring phosphatides, for example soy bean, lecithin, and esters or partial esters
derived from fatty acids and hexito] anhydrides, for exampie éorbitan manoeieaté,
and condensation products.of the said partial esters with ethviene oxide, for example
polyoxyethylene sorbitan monooleate. The emmlsions may also contain sweetenjng
and flavonring agents.
The disclosed pharmaceuﬁcal'composiﬁons may be in tﬁe form ofa

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

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



consisting of cyclopentanone, cycloheptanone, cyclooctanone,
cyclodecanone, 4-methylcyelohexanone, 2-methylcyclohexanone,
2,2-dim6thyl- cyclopentanone, 2-adamantanone, propanal, hexanal,
cyclohexane- carboxaldehyde, cycloheptanecarboxaldehyde to afford,
after treatment with triethylsilane under aggon in dichioromethane, the

CconesRanding sybsied rggé,hg?%lae%g@ig h sing standard . .. .
conditions; 9a 3) op%ionall@ alkylating the cor%ﬁésr%%ﬁgli%g s-l‘%&?%t%%ludmg synthetic

niEfskyBerBetrispiehe WsitffittinncfftionaridnanmbnasrolifEagith find use in the
ioplemeifianeOnfreatolyitane in the presence of n-butyllithiwn, to afford

the corres n(;liin substituted methoxybenzothjo hene;zg eprotecting
the Sub S R 105 SR ArE D G DB G e

me@%manmd@smmm&mnmmpﬁ;@mabsmmngnmg to about 10
r%ﬁ%@%hﬁ@@%&gﬂﬂ%&yﬁ%}n@ 5!&%%&&90{?9& %béﬁé%.@f‘?gb%babout 100 mg per
ydri r by

treatment with sodium é, with ansidochlorosulfonic aci
r SRR ASalfamoy! chloride in dimethylacetamide; and 6) optionally

- oxidatingéhentesillngtizmpRuad Y Y@ GRR IR RXie bt HHBPIRACS er materials
SRS B eSS e BPIECS, e
| Pt gaste-afadennyigitsgien, a (CI-C6)alkyl or a (C3-Cc2)cycloalkyl; -

Rs is hydrager adGhGhalisnser 20209 %Bééfﬂésﬁgﬁe 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; h

1) converting the 6~-methoxy-benzothiophene (3):

R,
0
\O g

in which Rs is hydregen, a (C-Cs) alkoxy or a halogen or the corresponding
S-methoxy-benzothiophene fo the corvesponding monobromo derivative with
N-bromosuccinimide and. p- toluenesulfonic acid in 1,2-dichloromethane using
standard conditions; ' ,
2) transforming said monobromo derivative into an orgaéomagnesﬁm bromide
and then odndensing it with-a ketone or an aldehyde selected from the group
consisting of cyclopentanone, cycloheptanone, cyclooctanone, cyclodecanens,
4-methyvicyclobexanone, 2-methylcyclohexanone, | 2,2—dimethyf—
cyclopentanone,  2-adamantancne, propanal, hexanal,  cyclohexane-
- catboxaldehyde, cycloheptanecarboxaldehyde to afford, after treatment with
ﬁiﬁthylsikane under argon 1n dichloromethane, the corrésponding substituted
-methoxybenzothiophene using standard comiitiéns; |



nisO, 1,2; the dotted line indicates that the sulfamate group is in position 5-

or 6- of the benzothiophene ring. 9b In another aspect, there is provided

a compound of formula (1): O(( (CHZ)m H2N-!1-O ~z (t) O\ (O)n

wherein: - R2 and R2 form together a§roup -(CH2)P in which p is 3, 4 or

5; - R3is hydrogen, a (C C6)a|koxy or a halogen; nisO,1,2; mis Q; the

dotted line i dIC tes that.the sulfamate group.is in position 5- or 6- of the
benzothiop %rlngi aﬁ Etth %"gp"é’ gfﬁ%'gg P%@F&%‘&%m thoxybenzothiophene
pharmaceuﬂ@agwmp@mm% ﬁkﬁ“omﬁmaddmlﬂeﬁmﬂmbmbesane in the
and a pharpisgiuically SeRERAIRARTIS NANANUASPERLMERIE substiuted
provided a compound as defined above for use as a pharmaceutical. |

another asd@%?‘%@’r’é’%ﬁ%‘i’&éﬂ the use of a compound as defined above

in the mandjadipiceating oo RBEHREED o BEARE @Héﬁ%vcﬁﬂﬂﬁedo& step 2) or
estrogen- dgﬂg& %51t d{g%_i%ers \ngrelgﬁgald compoun: Ilonally

combined with on€ or severa exu oermna erapeu 16 a@nﬁ‘ts

selected from iFROHrsmnEoHsistrRyEhantizdroyerepBERIISIto the corresponding
an“aromatmfg@f‘ SLGRAS WASSRRIRIRIS: Y W%ﬂﬁ(ﬁ;&g}&lﬂsﬁﬂmc acid or

agonists or anta%onlsts 9c _|n another aspect, there is prowded the use
of a compoIHEE B fdyalReh i fupstngaseguuds; and

&) 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}:

Hy N § e - - - -} - o

wherein:
. - Ry is hydrogen;

- o 15 hydrogen, a {C;-Ce)alkyl or a (C3-Cro)evcioalkyt;

~ Ry is hydrogen, a {(C;-Cglalkoxy or a halogen;

~-mis

~nisf, 1,2

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



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 cort ceptives, progestins,

antiprogestins and prostaglandin. In another aspect, there is provided the

use of ound efined above.in the manufacture of a medicament

for the%rle%gtorhnt]:ﬁ()-:-eﬂta e rc%t?e%grr?tllg %Ofvﬁ(\éer%ganc%rf%oa flé}rj%?rﬁo |S"é% s of the

breast, the uterus or the ovary, wherein said compound is optionally

combined with one or several sexual endocrine tRerapeutic agents

selected from the group consisting of antiestrogehs, SERMs,

antiaromatases, antiandrogens, lyase inhibitors, gregestins and LEI-RH

agonists or antagonists. Injgnother asp

compound as defined abovi in the md fedf a medicament for the

treatment or preverftidfof adrogen=d ant digeases, benign (br

malignant diseases of the prostate or the~estis, wherein. said compound

is optionally combined with one or several sem%rine therapeutic

agents selected from the group consisting of antiandisgens, progestins,

lyase inhibitors and LH-RH agonists or antagonists. In another aspect,

there is provided the use of a compound as donned above in the

manuf f&of a medicament for the treatment or prevention of cognitive

dysfuncioandrRa finthesprdpe el ptbepe- Ry diediid nsenkactHMpound

as defingd.aboye in th cture of edicament for the treatment or

preven_t%zhlgg r%[% %’eaff%gﬁgo%[sﬁ;gﬁ%sau anTate benzothiophene

derivatives off8rfadid:(l) can be prepared according to the following

general schemes b: The sulfamate benzothiophene derivatives of formulae

o e('rﬁfjgj R G o PR e Bae e Shifhmate group BdPBesiton 5- or 6- of the
benzothiophene ring.

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 2
medicament for the treatment or prevention of aétrogea@ependeﬁt disorders, wherein
said compound is optionally combined with ome or several sexual endocrine
" therapeutic agents selected from the group comsisting of antiestrogens, SERMs,
antiaromatases, antiandrogens, lyase imhibitors, progestins and LH-RH agonists or
antagonists,



Z3 R,R_/Pa ,"E\I~/j\Br \p/i (Hz ~R~ %~~(CHz7-R 5 RZ~4 R Ra
R. [\ (CHa,m R, ~CHamR, HOHO" 10P2rRa2 (CHZ2;RR,,
\~"-(CH2; HzN-S-~\,/~S HaN-IS1 V8&~S 1111 G1,12'p7R_rV RaP,2
~~LCHzmR, 4 ~~--(CHam HzN {ORi V~HN-S-OOP"(0)n12a08

(©)n \%Oaggtgé][ %Qp]eétA' ?hgrce I/SE 5%9;0(1%430%838&313 c;fzalcompound as defined above in
the manufacture of a
medicament for the control or management of reproductive functions, wherein said
compound is optionalty combined with ome or several other therapeutic agesnts
selected from the group comsisting of LH-RH agonists or antagonists,
estroprogestative contraceptives, progestins, antiprogestins and prostaglandins.
In another aspect, there is provided the use of 2 compound as defined above in

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

breast, the uferus or the ovary, wherein said cornpound is optionally combined with
one or several sexual endocrinie therapeutic agents selected from the group consisting
of aniiestrogens, SERMs, antiaromatases, antiandrogens, lyase mhibitors, progesﬁns
and LH-RH agonists or antagonists.

In another aspect, there is provicied fhe use of 2 compound as defined above in

the manufacture of a
medicament for the ireatment or prevention of androgen-dependent diseases, benign

or maligpant diseases of the prostate or the fesfis, wherein said compoﬁxid‘ 18
optionally combined with one or several sexual endocrine therapeutic agents selected
from the group canéisﬁng of antiandrogens, progestins, lyase inhibitors and LE-RH
agonists or anfagonists.

In another aspect, there is provided the use of a compound as defined above In
the manufacture of 2 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 manufacmure of 2 medicament for the treatment or prevention of immune functions,

The sulfamate benzothiophene derivatives of formula (I) can be prepared according to

the following general scheme 1. The sulfamate benzothiophene derivatives of formulae (I},

(1a) and (Ib) can be prepared according to the foliowing general scheme (1).



~ b
Dconditio_nssgescribed by Kano: % ooyetes, 1982, 19, 6, 1033 7):

HO

According to scheme 1 the 3-methoxythiophenol (1) is condensed wi

th 2-

bromo-1,1-diethoxyethane and the thio-compound intermediate (2) is
cyclised with different acids: polyphosphoric acid (Bioor. Med. Chem.

Lett, 1999, 9, 759-64) or methanesulfonic acid to afford the

6-methoxy-benzothiophene (3). Thi€compound 5 can also be prepared by
reaction of a Lewis acid, trifuorSS3t&RE with compound (2) using the

conditions described by S. Graham (I, Med. Chem, 1989, 32, 2548-5

4).

The 6-methoxy-benzothiophene (3) is converted to the bromo derivative
(4) with N-bromosuecinimid and APTS using the conditions described by
Y. Fort (Tetrahedron. 1994, 50, 11893-902). (4) is transformed into an
qrganomagnesium 10 bromide, and then\cmondens d with a ketone or an

aI%hy' de to afford the monosubs{iatuted be
nd\r

nzothiopbene (5) using &,

st% ard conditions. The disubstitu enzethiephene (9) can be o N
pre@réd alkylation of the mongsubstituted compound (5) using t e |
s
3

The compoun here Rl and.R2 form tpgether a group - (CH2)p-, such

2002, 58, 1709-18). Deprotection of the methoxybenzothiophene

prepared using the conditions described by Oliveira. M (Tetrahedron, J

compounds (6) and (10)° 0.prepared using the conditions

ed by McQmie, L.F.W (Tetfake ‘on\\J;_Q(P ?-#228992) “T'h
arfipesinds wete fransformed\inwfhyxm pondifig $ulfamates (7)
(11) by teeatment with sodium f%/dride, with amidochlorosulfonic acitl

(ﬁl@ussb[aumer. P, 3 Med Chem, 2002, 43, 4310-20), or by reaction with

monosubstituted (5) or disubstityted (9) with tribromoborane gave the

R

]
= S

4

sulfamgyl chloride in dimethylacetamideg (DMAc) (Makoto. 0, Tetrahedron
letters,'2000, 41, 25 7047-51). Oxidatioh of (7) and (11) by hydrogen

el

GRIVAS S. and RONNE E. (Acta Chesrii andinavia, 1995, 49,

Aeroxide in trifluoroacetic acid, follewing the cenditions described by

285.0%9), ve,the final benzothiophgnes (8) 3het2}~Fhe compounds of

wher€'thé sulfamate gsoUuprisin pesition 5- of 30 the

bengqtpiOphen‘@ ring can be prepared in fthe sametway but starting from 4-

o

R:,MP-Z
TR
Chle R, 0 TN e e
' I L R,
HN-8—0 §
=0 \

{On 12 ®] 8 (O



methoxythiophenol, 12 The following examples are intended to illustrate
and not to limit the scope of the invention. PREPARATION OF THE
3-BROMO-6-METHOXYBENZOT'HIOPHENE (4) EXAMPLE 1:

wé dtathisyhenzothiephene (3) 5 Bromoacetaldehyde diethyl@egiahih6a8sss 1
ml, 0.11 mol) was added dropwise to a rhixture of
m-methoxybenzenethiol (1) (15 ml, 0.12 mol) and K2CO3 (16.60 g, 0.12
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 combi%ed filét%is were concentrated under vacuum. The residue was

diluted with WRTEFENP skiciEted Wrn mohaxTthiophepnliclphinsemiassed with 2-

wa@ﬂwmmﬂ%%@ﬁm@m,@@%&%u%m ovaL filtere ,
and nceptra.tgd un eéé\)/acuum to give 27.40 g of co%%%ﬁi%@)%g %&ed with

dark yehiow ON°T FERIRROTRISE 3514 PHqpreMEd Therm, bety, B983,97355-64) or
(, TSEpBSTIEGai Shtyid Aford. i) BoBBtToRY- B o i S ASPINO TR pound

13 : [ in. CH2CI2 (100 mi) was added dropwi
ot Y B SR TR D054 Hoheei e raetshe ihoompound )

teniprathecendidontioyeivatinos pieskakier tiydrousis, theoreactiens. s,

mixture was,stigred it | hases became clear. The CH2CI2 layer
was separated, and't%ggé%%%ggzlﬁgﬂ?\ggme% V@fé?}\kﬁt%ﬁfm. Huative (£)

confHiflell SYgmResRadRid v REF ovenll RS QddiliereddRO:aRd by Y. Fort

conCriisaiacoandebyasgtum 48-0ie - of.a 110 mixture of 4 and 6- )
. Gme%grj}%%}genzothio hene (gl as a@{(%j?k (%/svn o flgﬁnéeé&rlﬁg BrottRARRgsnesum
use

Sut 2ptirifaehiore isBider (3)KELmNMR (@D ERDYB850(Safford the
3H)mBrR it ok fSoRkthe T3 Fhdile Aobh il ), 25 EXAMPLE
2: 2-Brom -%—r{r};}egﬁoxﬁenzothlo?%g)ene (4) N-bromosuccinimide (14.70 g,
82.59 mm%B At PooliEHe SISO RERIR 2 %h o 1S o5 mim Pwebeyittedof the

to arswlatigrdibehzathigphene(B) ¢38id OtBe 92R&MMOieribed by Kano. S
|2m5%§gﬂ§§%é§201§?%’ il‘&%g%[ure was maintained at 70C for 35 '

miss, cooled In
The compounds where R, and R form together a group (CHy)p-, such as the

7—mﬂthoxy—1_.2,3,4~tetrahydmdibenzothiephcne {(p = 4), can be prepared using the
conditions described by Oliveira. M {Tetrahedron, 2002, 58, 1709-18).

Deprotection of the methoxybenzothiophene msnosubéﬁmted &) or

disubstimuted (9) with tribromoborane gave the bydroxy compounds (6) and (16>

20“ prepared using the conditions described by McOmie, JFW (Tetrahedron, 1968, 24,

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

| and (11) by treatment with sodium 'hydzideé, with amidochiorosulfonic acici

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

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

15

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 compounds of formula (I) where the sulfaxﬁate £roup is in position 5- of

30 the benzothiophene ring can be prepared in the same way but starfing from 4-
‘ methoxythiophenol,



an ice bath, and the succinimide was removed by filtration. The solution
was extracted 3G with saturated sodium bicarbonate solution, dried over
Na2S04, filtered, and concentrated under vacuum to give 22.00 g as an
oil. Crystallisation from pentane afforded a white solid (16.50 g, 74 %),
mp 62C. 35 13 'H-NRM (CDC13): 3.85 (s, 3H), 6.9 (dd, 1H), 7.50 (m,
211), 7.65 (d, IH) PREPARATION OF M&NOSUBSTITUED

BENZOhel lORBEMFefantiteé AdstRhisried to iliustrate and not to limit the scope of the
2-5vglahgxyl-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)
- HRER

HE

o
th

L 20

23

30

33

m%&mmw%m ORI G’XE'EHWEHEEE (4)
s@p@m@@yqlphgmm@&g%gpaﬂgwl) in Et20 (5 ml) was added
and thr%mixture %% r flu(%eg{f r 2 h. It was poured into iced water. The
solution WARHERH e?%%ﬁ/l P Y%F%@}ta(tje‘?‘éﬁéﬂlogérl NREIE W Aflded firopwise to a
andixomneef ratecthumgoenzzoethinl (@)0(ve RDQ.gBmaN il Kriloaingdoomo.12 mol)

digoprapyt ¢13er afordsd £ ion mi ;
hydrox cycl%hexﬁig&methoxy enzotel'op gn%eagg%nw ﬁglrp?o‘\afvacfesrm(%?g %r,léhand
6511%).%-

R ttieyas peshedo Wik 1818 8ends HBHyoB 3OS, flipies were
g:@&ﬁ@gﬂﬂd&&.&&h J&u&ﬁ)l) ) ’Y‘Ifﬁzréﬁd&é'%%- .gglr{]fédjﬂﬁ(%i gzgter almi Zraxtraztel;i with E&0.
-(1-hydroxycyclohexyl)-6-methoxyhepzathjophene (0.30.g, 1.14 mmo
un%]eer%éﬂﬁgoﬁ %ﬁaﬁ‘éh‘f’o%o% ng%%gmme&rﬂ‘b@%g@q dried over Nay504,
trifiteyisiicand (©OiR2ninhidl 3T ddsvavmat). 18 ebve, 2eiS @l utioonwaamsli(?ddsat dark yellow

0Gyand trifluoroacetic acid (5.00 ml, 67.31 mmol) was added. After 2 h at
ropm temperature the mixture was poured into saturated aqueous
N

{cPEdsekttidie 8Mith -bin(atdtafed #hict cverNASSTA (s, 3H), 4.67 ¢, 1
filtahed.c8nmi2egncaryated under vacuum to give 0.30 g as an oil (100%).

L e e AL P TR
3HN18t08 @dBEHEE0E. 18, hH )P PAB bl 14 )R ES,(( i) rsingrte: temperature
i;‘g&gfimeaﬁ%miW%?H%%Q,n&?ﬁaé@ﬁqﬂ&%ﬂ@%g%ﬁmd until both
phases became clear. The CHoCl; layer was separated, and the aqueous layer was
extracted with CHaoCl,. The combined organic phases were dried over NaySO., filtered,
and concentrated under vacunm io give 8.68 g of a 1:10 mixture of 4 and 6-
methoxybenzothiophene (3) as a dark brown oil. The crude product was used without
purification.
' Major isomer (3) "H-NMR (CDCls): 3.85 (s, 3H), 6.98 {ad, 1H), 7.23 {s, 2H), 7.35
(d, 1H), 7.68 (d, { H).
EXAMPLE 2:  2-Bromo-6-methoxybenzothiophene (4}
N-bromosuccinimide (14.70 g, 82.59 mmol) and p-toluenesulfonic acid (2.70 g,
15.68 mmol) were added to a solution of benzothiophene (3) (15.10 g, 92.07 mmol) in
1,2-dichloroethane (300 ml). The mixture was maintained at 70°C for 35 min, cooled in
an ice bath, and the succinimide was removed by filtration. The solution was extracted
with saturated sodium bicarbonate solution, dried over NaySO4, filtered, and concentrated
under vacuum to give 22.00 g as an oil. Crystallisation from pentaﬁe afforded & white
solid {16.50 g, 74 %), mp 62°C. -



10

15

26

30

35

25 cyclooctanone - cyclodecanone - 4-methylcyclohexanone -
2-methylcyclohexanone 2,2-dimethylcyclopentanone 30 -
2-adamantanone - propanone 35 14 hexanone
cyclohexanecarboxaldehyde cycloheptanecarboxaldehyde (prepared
following J. G. Traynham et al, Tetrahedron, 7, 1959, 165-72), s the
following compounds were respectively obtained: EXAMPLE 4:

2-@@%1@5@13)833@5%;mmw@ag@gjw,wyﬁ,(%,sp@@a 140-2.20

Eg@%&%{%ﬂl 1 3:80.(s 3H), 6,94 (dd 13 (s, 111), 7.45

ITUE BENZ%THI{)? NE (5)
2-BJIHEB 1 B-mbEpdirbenyhthinpliene ke AdhidPHER DM SOd6):
140239 (00 1839)53 08B0 (5,31 30 (6 L Wl aropwise

111), 7.41 (d; 111), 7.57 (d, 111).
g&%@momim HEQ M SO 6The ad<ArkSwis, refluxed

2-E)BER ) E et e i
14ftp B, BOsgratitN)oScfdl4BeRdibh S DRAGH, H18) nluldh) (8 B )5 0t s added and
2k falld SR Y 5 T y . i
2-cyclodecy _-gfmeteﬁoxy enZothibphent™ PPRIRYBNreD §Bfer o8hs sefution was
(mexbasEy Billp qiyllareyats, 78i¢d, B4t WHIQ(dtekdd )arkl Gbnantktyd Fdler vacuum
(did Haivé- 500, AH)sEXAMBLE & iratine . L
2-%-'@2;hyle lo x‘S I)-6-r|\r§eﬁthoxyggggﬁﬁo&ogﬁ}eﬁﬁﬁﬁ?ﬁﬁybﬁ%%d%?orded 21
0. g‘.’fﬁ%ﬁ‘?‘/’%’i@: mehaTybesre thigrbsnscisamaie pogeien(0.90 D 61H%).
didBr BRSNS, 7q (£0-2t0) 6:92 €HY, 188)s7 (S, 4LA), 89 16(05 ) 171, 7.10
738 {8, Hbq, 1), 7.60 (@, 1m0,
To 2-(1-hydroxycyciohexyl)-6-methoxybenzothiophene (0.30 g, 1.14 mmol} under
argon in dichloromethane (10 ml) was added dropwise triethylsilane (0.22 ml, 1.37

mmol}. Then, the solution was stirred at 0°C, and triffucroacetic acid (5.00 ml, 6731

mmol) was added. Afier 2 h at room temperatare the mixture was poured into sanrated
agqueous NaHCO; and ice, extracted with ethyl acetate, dried over NaySOy, filtered, and
concentrated under vacuum to give 030 g as an oil (100%). Crystallisation from
ditsopropyl ether afforded a white crystal (0.20 g, 70%).
"H-NMR (DMSOdg): 1.00-2.20 (m, 11H), 2.72 (m, 1H}, 3.75 (s, 3H), 6.93 (dd, 1), 7.01
(s, 1H), 7.43 (d, 1H), 7.58 (¢, 1H).

Using the same procedure but replacing cyclohexanone by:

- cyclopentanone

1

cycloheptanone

- cyclooetanone

- cyclodecanone

- 4:methvicycichexanons

- 2-methyleyciohexanone

- 2,2-dimethyleyclopentanone
- 2-adamantanone

- propanone



EXAMPLE 9: 2-(2-methyleyelohexyl)-6-methoxybenzothiophene '"H-NMR
(DMSOd6): 0.70-2.20 (m, 1211), 2.70 (1n, 0.511, diastereoisomer), 3.02

(m, 0.511, diastereoisomer), 3.75 (s, 3H), 6.92 (dd, 111), 7.02 (s, 1N),

7.40 (d, 111), 7.55 (d, 25 111). EXAMPLE 10:
2-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene 'H-NMR

(DMSOd6): 0.70 (s, 3H), 1.10 (s, 311), 1.46-2.20 (m, 611), 2.93 (m, IN),

3.78 (s, 3H)ueklenfdd, 1H), 7.04 (s, 1H), 7.43 (d, 111), 7.60 (d, 1H).

EXAMPLE 11:§é&2-adam ntyl)-6-methoxybenzothiophene so 'H-NM1

(DM5fide): 1XGPFFRF PRI (br s, 111), 3.79 (s, 311), 6.92 (dd,

111), 708 (sydibliypTedchokalbehpdd (drebhidd BRI 126, Traynham ef al,

2'@@‘&81{[5@69%?@ efgso% phene 15 'H-NMR (DMSOd6): 0.95 (t, 3H),
, 2H), 2,78 g’zH), 3.?79 (s, 3H), 6.92 (dd, IH), 7.00 (s, 1H), 7.43

1.68 (m
5 (d?@lgfﬂl,o'ﬁ.’%@WWMPL@E@WH@WWethoxybenzothiophene
HEIMRIEINSO AG)c Oefisy. b 618 shekfiok AR Fb b (1 2H), 3.79 (s,
N T e R T
- 0.765-1EBSTAS, 46H) FR, 705 R BB1)3.80 (s, 3H), 6.92 (dd, 1H), 7.00 (s, 1H),
74 p 659 i% é‘i'«lh%%ﬁbﬁﬂhg%%%ybenmm

2-¢ycloheptylmethyl-6-methoxybenzothiophene |00%|EEEI\§|II\¢7IR (DMSOd6):

107 GH-ANHLAPMEGe) -2 (e bits3 AP, SIS {8 S H)0pOf(dd, 11D, 7.00
1Hy, TR 11 X8) 1 %59 .60, (Y REPARATION OF MONOSUBSTITLT
'E IORHENOL (6) EXAMPLE 16-.
2 MBI Ben oSN RS ophene
2-CHEISNBX{PBARRdab Xy BeAzbiiophéidl 84100, 1B)0 1imd) 3HAEHT ol H), 7.01
diq@jq@n@tﬁa@ ﬁ{zidﬂgg (@E m?m temperature to a solution of boron

' ). Af

tribromide (24 ml, 24 mmol er 2h at room temperature the mixture
15 wa%’ﬁ%é@e‘& witresiedstshiS- ey iearrtidophsatacted with
dichioxvretavis Odie d aver. Na@S QdifiltenediandIsonreprated 812 (dd, 1H), 7.01
Va%"ﬂ@-ﬁo? %W?dfrﬁﬁlgog){ é?l?ﬂ.g as an oil, 97%).
EXAMPLE 8: 2-(4-methylcycliohexyl}-6-methoxybenzothiophene
'H-NMR {DMSOds): 0.70-2.15 (m, 12H), 2.72 {m, 0.5H, diastereoisomer), 2.99 (m,
20 0.5H, diastereoisomer), 3.76 (s, 3H), 6.92 (dd, 1H), 7.02 (s, 1H), 7.41 (d, 1H), 7.58 (¢,
1H).
EXAMPLE 9:  2-(Z-methylcyclohexyl)-6-methoxybenzothiophene
'H-NMR (DMSOdg): 0.70-2.20 (m, 12H), 2.70 (m, 0.5H, diasterecisomer), 3.02 (m,
0.5H, diastereoisomer}, 3.75 (s, 3H), 6.92 (dd, 1H), 7.02 (s, 1H}, 7.40 (4, 1H), 7.55 {d,
25 1H).
EXAMPLE 10: 2-(2,2-dimethylcyclopentyl)-6-methoxybenzothiophene
*H-NMR (DMSOdg): 0.70 (s, 3H), 1.10 (s, 3H), 1.45-2.20 (m, 6H), 2.93 (m, 1H), 3.78 (s,
3H), 7.02 {dd, 1H), 7.04 (s, 1H), 7.43 (d, 1H), 7.60 (4, 1H).
EXAMPLE 11: 2-(2-adamantyl-6-methoxybenzothiophene
30 'H-NMR (DMSOds): 1.40-2.40 (m, 14H), 3.19 (or 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

S L RO
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'H-NMR (CDCI3): 1.10-2.10 (m, IOH), 2.80 (m, 1H), 6.78 (dd, IH), 6.94 (s,
1H), 7.17 (d, 20 IH), 7.48 (d, IH), 9.42 (s, 1H, OH). Using the same
procedure but replacing 2-cyclohexyl-6-methoxybenzothiophene by:
2-cyclopentyl-6-methoxybenzothiophene -
2-cycloheptyl-6-methoxybenzothiophene 25 -

2 cyclooctyl -6- methoxybenzothiophene 15

2 4 meth i ycIoEe y1)-6- ef%lii ofh g[ h%78 (1, 2H), 3.79 (s, 3H), 6.92 (dd, 1H),
2- (e Eﬁ@ﬁ%%%}ﬁﬁnzothlophene -

2y danasbhs e mEbieRbene 20 -

> E%Iﬁ?%?ﬁ%%% 7y ﬁrﬁé}ﬁeﬁe@%h 8 (m, 8H), 2.82 (¢, 2H), 3.79 (5, 3H), 692 (dd,

5 2 ﬁéﬁyfl@lnﬁetmy’béﬁidmiﬁmﬁéﬁ%(d 15).

y-8-mat ene
ohe Imethyl % methox r?z?(;gtlh%%%ex% eﬁ%gt?nﬁgwm compounds
Né\éé@/% NEHPoBtdineat § mmzzﬁ@ (d, 2H), 3.80 (s, 3H) 6.92 (dd, 1H), 7.00

_ 2 chl@ggm%@@ngtmqgr@g}g-ol mp 116C 'H-NMR (DMSOd6):

Wﬁ? é%ﬁé@%ﬁﬁ@a rokybonsthivghens (" 1)

10 2- C%M@Méﬂﬁelhh%éwmnma J40€ ERNMRO(QMSQRAR3 (dd, 1H), 7.00
1.35- %57(;@ 215 3,08 , 6.79 (dd 1H), 6.94 (s, 1H), 7.17 (d,

- 11-1), 7.48 111) 9 45 (s 1 , OH). AMPLE 19:
mg M@%BW €D BENKRI BT EENOL (6)
1. IXAMPET, Ml-l)rﬁs»@%(iﬁj!:ﬁeﬁﬁﬁﬁdﬁhéﬂ)ﬁ@% (s, 1H) 7.15
A solution of 2-cyclohexyl-6-methoxybenzothiophene (4.00 g, 16.0 mmol) i 40 ml

15 of dichloromethane is added at room temperature to a solution of boron tribromide {24

ml, 24 mmol). After 2h at room temperature the mixture was bydrolysed with sarurated
agueous NaHCOs, extracted with dichloromethane, dried over NayS0,y, filtered, and
concentrated in vacuum to give the aleohol (3.60 g as an oil, 97%).
"H-NMR (CDCL): 1.16-2.10 {m, 10H)}, 2.80 {m, 1H), 6.78 (dd, 1H), 6.94 (s, 1H}, 7.17 (d,
20 1H), 7.48 (d, 1H), 9.42 (s, 1H, OH).
Using the same procedure but replacing 2-cyclohexyl-6-methoxybenzothiophene
by
- 2-cyclopentyl-6-methoxybenzothiophene
- 2-cycloheptyl-6-methoxybenzothiophene
25 - 2-cyclooetyl-6-methoxybenzothiophene
- Z-cyclodecyi-6-methoxybenzothiophene
- 2-{4-methylcyclobexyl)-6-methoxybenzothiophene
= 2-(2-methylcyclohexyl)-6-methoxybenzothiophene
- 2-(2,2-dimethylcyclopentyl}-6-methoxybenzothiophene
30 - 2-(2-adamantyl-6-methoxybenzothiophene
- 2-propyi-6-methoxybenzothiophene

35



(d, 111), 7.47 (d, 1H), 9,42 (s, IH, OH). EXAMPLE 20:
2-eyclodecyl-benzothiophene-6-ol mp 108C 'H-NMR (DMSOd6):
1.30-2.10 (m, I8H), 3.22 (m, IH), 6.79 (dd, IH), 6.99 (s, 1H), 7.15 20 (d,
1H), 7.48 (d, 1H), 9,42 (s, 1H, OH). EXAMPLE 21:
2-(4-methylcyclohexyl)-benzothiophene-6-ol mp 132C 'H-NMR
(DMSOd6): 0.70-2.10 (m, 12H), 2.70 (m, {41), 6.80 (dd, 111), 6.92 (s, IH),
7.15 (d, 1H), 7.48 (d, 1H 9 42 (s, IH, OH). 2,S EXAMPLE 22:
2-(2-méthylelOBRES RHERSERERAOHEARIESI top 125C 'H-NMR

(DMSO4d6): aegemmmﬂﬂ)éan@ﬁ;m&mﬁﬁ;ﬁ&ﬁéd 1H), 6.90 (s,.19%),

7.16 (d, 1H) MPLE 23:
2-(2,2- dlmet &e&aﬁ%‘énzo &Yenmg gla)emp 90C 'H-NMR
(D@Fs@m”ﬂ&mw@owés Vo9 (m@pgvmgbmwm 6H), 2.92 (dd, 1H),

5 6.80cA0dpiid)1 B 9k %@{1&1@&“& Zléi]e-@-uﬂ-H) 9.45 (s, IH, OH). 35
17 EX@\%’LE 24 2- (2 adamantyl)- benzothlophene -6-0l mp 184C

(DMSOd6): 1.40-2.40 (m, 14H), 3.16 (br s, 1H), 6.80 (dd, 111),
7 6H{E§MIH§DMSG@ L5) 2GOnfcl RB1)3 QA B 5 1 B, 6018 ot EMEDMIYSR s, 1H]), 7.15

olfmp 56C 'H-NMR (DMSOd6): 0.97 (t,
,’ %%pyﬁ %?@’79%%%%6%}3}(%, IH), 6.96 (s, 1H), 7.17 (d,1H),
5 16 @vdiaheaptl-boormiipphege-6-ol
10 2-hgxykbenzothiophene-6-ol io mp 68C 'H-NMR (DMSOdb): 0.85 (t, 311),

1'1%1%(%1&%33:7%3%—% Iil (1611,7%2 qd. 310104 %mG 195),( 6.79 {dd, 1H), 6.94 (5, 1H), 7.17
(4, 1H), 7.48 (d, 1H), 9,45 (s, 1H, OH}.
EXAMPLE 19: Z-cyclooctyl-benzothiophene-6-ol
mp 100°C
15 'H-NMR (DMSOdg): 1.35-2.10 {m, 14H), 3.07 (m, 1H), 6.78 {dd, 1H), 6.95 (s, 1H), 7.15
(d, 1H), 747 (d, 1H), 9,42 (s, 1H, OH).
EXAMPLE 20; 2-cyclodecyl-benzothiophene-6-ol
mp 108°C
| YH-NMR (DMSOGs): 1.30-2.10 (m, 18H), 3.22 (m, 1H), 6.79 (dd, 1H), 6.99 (s, 1H), 7.15
20 {d, 1H), 7.48 {(d, 1H), 9,42 (s, 1H, OH).
EXAMPLE 21: 2-~(4-methylcyclohexyD-benzothiophene-6-ol
mp 132°C
- "H.NMR (DMSOds): 0.70-2.10 (m, 12H), 2.70 {m, 1H), 6.80 (dd, IH) 6.92 (s, 1H), 7.15
(4, 1H), 7.48 (d, 1¥), 9,42 (s, 1H, OH).
25 EXAMPLE 22: 2-(2-methylcyclohexyl-benzothiephene-6-ol
mp 125°C
TH-NMR (DMSOdg): 0.60-2.20 {m, 12H), 3.05 {m, 1H), 6.80 (dd, 1H), 6.90 (s, 1H), 7.16
{d, 1H), 7.50 (d, 1H), 9,45 (s, 1H, OH).
EXAMPLE 23: 2-(2,2-dimethyleyclopentyl}-benzothiophene-6-o}
3¢ mp 50°C ‘
'H-NMR. (DMSOdg): 0.70 (s, 3H), 1.09 (s, 3H), 1.45-2.20 {m, 6H), 2.92 (dd, 1H), 6.80
(dd, 1H), 6.99 (s, 1H)}, 7.17 (d, 1H), 7.51 (4, 1H), 9.45 (s, 1H, OH).
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1H), 7.16 (d, 1H), 7.48 (d 111), 9.45 (s, IH, OH). EXAMPLE 27-
~2-cvdohexylmethyl-benzothiophene-6-ol rap 97C s 'H-NMR (DMSOd6):
0.75-1.80 (rn, 11H) 2.68 (d, 2H), 6.78 (dd, 1H), 6.91 (s, 1H), 7.16 (d, 1H),
7.49 (d, 1H), 9.45 (s, IH, OH). EXAMPLE 28:
2-cycloheptyhnethyl-benzothiophene-6-ol mp 82C 1H-NMR (DMSOd6):
1.00-1.90 (m, 13H), 2.72 (d, 2H), 6.80 (dd;11-1), 6.92 (s, 1H), 7.18 20 (d,
Hl 9 IH, OH PREPARATION OF SULFAMIC ACID
@&%@é?ﬁ&%ﬁ Eﬁ%ﬁ“ﬁ 2EBR (7) EXAMPLE 29:
Sutfarié 4cid, 2-cyciohexyl- benzothlophene -6-yl ester Sodlum hydrlde
(O1eangd W splutio
cy?lghexyl ﬁ%ﬁﬁ%ﬁ‘ﬁ?@% %? gg%j ;95%0 mnfo?)ﬁ?i % ?O (s, 1H),
at O&7 BaéFpéir) Eikidd fof 36 2%¥dom temperature and 30 m|n at
s SO RATermixae W@gﬂmng yaisragd,amidochlorosulfonic acid
(4.45 .00 mmol) was added. After 3 h at room temperature the
m|x re was hydrolysed with saturated aqueous NH4CI, extracted with

eth}i-bR6Ra(BMFRdsH P NAZBDA] Biched ZEHCTNCeRRAEBUIEN H), 6.96 (s, 1H),
vaﬁql:yr(ﬁtqgjvg Re 34 gudaprodyst ((ﬂ_ﬁo g as ail). Flash

W

chromatogras %/ on silica gel (to’Iuene/l 4-dioxan: 8/2) yielded a limpid oll

alﬁséﬁ"ff%h?mﬁ?%%e title product (0.50 g, 10%,

10 Mpeb2HGL 35 18 'H-NMR (CDCI3): 1.15-2. 20 (m 1OH) 2.90 (m, IH), 7.18

(s 3 H, NH2). Usin
thet?;wr%}% ocedﬁ5 q@bu??e@amﬁ )1217 Of i p#elﬁeéé;goi% %H) 6.95 (s,
2- é@oﬁéﬁ(ﬁ%&zﬁﬁﬁd@h&ﬁh B4l (.- IZicSDﬂf)heptyl benzothlophene -6-0l

15

it

25

30

3

%”é%bé@cﬁ{&@ﬁn@tﬁ%@»ﬁé{&lﬂﬂ%ﬂ&%?&%?th'Ophe”e -6-ol

mp 97°C

'H-NMR (DMSOdg): 0.75-1.80 {m, 11H) 2.68 (d, 2H), 6.78 {dd, 1H), 6.91 (s, IH), 7.16
(d, 1H}), 749 (¢, 1), 9.45 {5, 1K, OH).

EXAMPLE 28: 2-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 (5, 1H), 7.18
(d, 1H), 7.49 (s, 1H), 9.48 (s, 1H, OH).

PREPARATION OF SULFAMIC ACID MONOGSUBSTITUTED

BENZOTHIOPHENYL ESTER (7)
EXAMPLE 29: Sulfamic acid, 2-cyclobexyl-benzothiopbene-6-yl ester

Sodium hydride (0.60 g, 24.8 mmol) was carefully added to a solution of 2-
cyclobexryl-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 b at

room temperature the mixture was hydrolysed with saturated aqueous NELCL, extracted
with ethy! acetate, dried over NapSOy, 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 ethano! to give the title product
(0.50 g, 10%, mp 128°C),



Hi

15

20

25

30

- 2-(4-methylcyclohexyl)-benzothiophene-6-ol -
2-(2-methylcyclohexyl)-benzothiophene-6-ol 10 -
2-(2,2-dimethylcyclopentyl)-benzothiophene-6-ol -
2-(2-adamantyl)-benzothiophene-6-ol - 2-propyl-benzothiophene-6-ol -
2-hexyl-benzothiophene-6-ol - 2-cyclohexylmethyl-benzothiophene-6-ol is
- 2-cycloheptyhnethyl-benzothiophene-6-g, the following compounds

i btained: EXAMPLE 30: S ic.acid,
R R R ER R I e 0
1.560)273%2 (%, 1800 7 $B6:.(F5, D720 (s, IH), 7.72 (dd, 111), 7.78 20 (d, 1

H), 7.9%; éﬁlgzt!ﬂe %%)ﬁ@@é&@% %1&%@@%98%&%%0&?@?@&6—01 by

2-cycloheptyl-benzothiophene-6-yl éster mp 132C 'H-NMR. (DMSOd6):
1.35-2.20 (mt-PeAppontybhsnzethigphens-fsolH), 7.24 (dd, 1H), 7.75 (d, 1
H), 7.80 (d, RRtycToRn{sl-BdikotititPhete-EXAMPLE 32: Sulfamic acid,

2-cyclooctyl-beuzothiophene-6-yl ester . mp 126C 'H-NMR (DMSOd6):
0.90-2.20 (m?’ﬁ‘izl%?‘"z’?’f'g?r‘nz?%ép%ﬁ?‘é? H), 7.23 (dd, IH), 7.76 (d, 1H),
7.80 (d; 1H) 2Zregglqéeibepasthienbantri-gl 33: Sulfarnic acid,

2-cyclodecyl %g{m@@t& SBlissies C:'H-NMR (DMSOd6):
1.30-2.10 (mz?L%H), 3.31 (%ﬁ??.zo é‘%ﬁ), 7%2§3%idd, 1H), 7.76 (d,

111), 7779 (- EPsgpeiohexx])bsnaethigopsantrpl £ 34: Sulfamic acid,
Z-(4-methylcygihhebiyidbe ozsidpapybrestrytiasiennp-dB32C 'H-NMR

(DMSOd6): 075215 (m12H), 285 (m, 1H), 7.25 (s, IH), 7.55 (dd, 1H),
7.60

- Z-propyl-benzothiophene-6-ol
- 2-hexyl-benzothiophene-6-ol
“ 2-cyclohexylmethyl-benzothiophene-6-0l
- 2-cycloheptylmethyl-benzothiophene-6-ol,
‘the following compounds were respectively obtained:
EXAMPLE 30: Sulfamic acid, 2-cyclopentyl-benzothiophene-6-yi ester
‘mp 110°C
'H-NMR (DMSOdg): 1.50-2.30 {m, 8T}, 3.39 (m, 1H}, 7.20 (s, 1H), 7.72 {(dd, 1H}, 7.78
(d, 1H), 7.95 (s, 2H, NH;).
EXAMPLE 31: Sulfamic acid, 2-cycioheptyl-benzothiophene-6-vl ester
mp 132°C '
'H-NMR (DMSOdg): 1.35-2.20 (m, 12H), 3.12 (m, 1H), 7.19 (s, 1H), 7.24 (dd, 1H), 7.75
(d, 11, 7.80 (d, 1H), 7.95 (5, 2H, NH,).
EXAMPLE 32: Sulfamic acid, 2-cyclooctyl-benzothiophene-6-y1 ester
mp 126°C
'H-NMR (DMSOdg): 0.90-2.20 (m, 14H), 3.18 (mm, 1H), 7.17 (s, 1H), 7.23 (dd, 1H}, 7.76

(4, 1H), 7.80 (d, 1H), 7.95 (s, 2H, NH,).

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

mp 98°C |

"H-NMR (DMSOdg): 1.30-2.10 (m, 18H), 3.31 (m, 1H), 7.20 (s, 1Hj}, 7.23 (dd, 1H), 7.76
{(d, 1H}, 7.79 (d, 1H), 7.96 (s, 2H, NH,).

35



(d, IH), 7.70 (d, 1H), 8.25 (s, 2H, NH2). s EXAMPLE 35: Sulfamic acid,
2-(2-methylcyelohexyl)-benzothiophene-6-y1 ester mp 110C 'H-NMR
(DMSOd6): 0.65-2.30 (m, 1213), 3.15 (in, IH), 7.05-7.35 (m, 2H),
7.70-7.89 (m, 2H), 7.97 (s, 2H, NH2). EXAMPLE, 36: Sulfamic acid,
2-(2,2-dimethylcyclopentyl)-benzothiophene-6-yl to ester mp 72C 'H NMR

* (DMSOd6): 0.70 (s, 3H), 1.10 (s, 3H), 1.4552.30 (in, 6H), 3.02 (dd, IH),

10

15

20

25

ac

E%&ﬁ@y% amlclggltglg%%{% #&7’1‘% S@ﬁj’gj}ﬁﬁ’ P Roph NH%’ ester

15%RF AT 'H-NMR (DMSOdS): 1.50-2.40 (m, 12H), 3.37 (brs H), 7.24
(MERIMER- BN 07782 (B &H)’zE}?Y ﬁ%?zgnfe ﬁfh)'z %%(?%%%I\gﬁg 1H), 7.60

SuJfamic acid, 2-propyl-benzothio ene 6-y
é%’s‘é@a Ek) é YA SR NY; 2.88 (1, 2H), 7.19 (s, 1H), 7.24 (dd,

1FEXMHE 18) STBnksc adlg, i—?ﬂ&&ﬁﬁcﬁ&ﬁk@%h&ﬁ%ﬁ%@lﬂ @ster
hexyl-benzothiophene-6-yl ester Mp 125C 'H-NMR (DMSOd6):

1.10-1.80 (m, 8H), 2.88 (t, 2H), 7.19 (s, 1H), 7.22 (dd, 25
1H)H %WGDWP%M@—ZHP 06 I6) 2H! NEHR) FEXARNPLES 461, SHIFANT0-7.89 (m,
ac R cyglghexy Imgpyl benzothiophene-6- yI ester Mp 115C 'H-NMR

(D 1,80 (m, 11H), 2.78 (d, 2H), 7.16 (s, 1H), 7.24 (dd, IH),
W@Hﬁg %gr Wigmic; caeid, 1 3-Ni3imethytoyvippentyl-Emsafiiophene-6-y1

acii@-cycloheptyhnethyl-benzothiophene- 6 -yl ester mp 90C 20 'H-NMR
(DMS9EB): 1.00-2.00 (m, 13H), 2.82 (d, 2H), 7.18 (s, 1H), 7.22 (dd, iH),
7.7

"H-NMR (DMSOdg): 0.70 (s, 3ED), 1.10 (s, 3H), 1.45-2.30 (m, 6H), 3.02 (dd, 1H), 7.20 (s,

1H), 7.23 (dd, 1H), 7.78 (d, 1H), 7.80 (s, 1H}, 7.96 (s, 2H, NHy}.

EXAMPLE 37: Suliamic acid, 2-(2-adamantyl}-benzothiophene-6-yl ester

mp 185°C

"H-NMR (DMSOdg): 1.56-2.40 (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-benzothmphene»ﬁ-yi ester

mp 112°C :

"H-NMR (DMSOdq): 0.96 {t, 3H), 1.70 (m, 2H), 2.88 (t, 2H), 7.19 (s, 1H), 7.24 (dd, 1H),
778 (8, 1H), 7.80 (s, 1H), 7.97 (s, ZH, NHy),

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

Mp 125°C

"H-NMR (DMSOde): 0.95 (¢, 3H), 1.10-1.80 (m, 8E), 2.88 (t, 2H), 7.19 (s, 1H), 7.22 {(dd.

1H), 7.77 (@, 1H), 7.79 (s, 1H), 7.96 (s, 2H, NHa).

EXAMPLE 4¢: Sulfamic acid, 2-cyclohexyimethyl-benzothiophene-6-yl ester

Mp 115°C

"H-NMR (DMSOde): 0.80-1.80 {m, 11H), 2.78 (4, 2H), 7.16 (s, 1H), 7.24 (dd, 1H), 7.77

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

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

mp 90°C

>



(d, iH), 7.80 (s, 1H), 7.97 (s, 2H, NH2). PREPARATION OF MONO OR
TM-OXIDIZED MONOSUBTIT TFD COMPOUNDS (8) s EXAMPLE 42:
Sulffamic acid, 2-cyclohexyl-benzothiophene-6-yl-l-oxide ester To a
solution of sulfamic acid, 2-cyclohexyl-benzothiophene-6-yl ester (1.00 g,
3.21 mmol) in dichloromethane (20 ml) and trifluoroacetic acid (5 ml) was
added 35% aqueous hydrogen peroxidex9.35 ml, 3.42 mmol, 1.05

N B S R S A i Bl Sl 2 (. 80, 7.5

N&R SEY 7 ted B J 8Gr{sctifdi@ under vacuum to give the crude

0 grapbwen siligg ge g&f#ﬂ%
ylépﬁﬁ Aﬁ%ﬁl“ig@g" w iigh \;i\}gs crysta kﬂ?éé #F)c()}tm ethano #Ddglve tﬁlet TITUTED

protNE@UNRS £8bs mp 110C). 'H-NMR (DMSOd6): 1.10-2.15 (m, IOH),
s 2 EXANEEHD 231 Giaraid Aot ;{Ligrcilsneiy@ﬂ)e%éu{@gégmen%-%(qpaﬂae ester

8.16 (s,.2H, the sam roc ure re lacm [
acid, 2%@810% 31 Binzé%ﬁlopﬁ%n ?§7€€ %’gyegter (.00g,3.21
2 m@henyﬁbétmomaﬁm@n% mlbgtaé mm&dmtmng compSundivwess added 35%

: bat@l@ﬁﬁis W&cﬁlﬁg Sesamis, Qf'ﬂlmoi 1.05 equwalent After 2 h at 50°C the
2-cyclodecyl- benzothlophene 6%| -l-oxide estetr mp 146C 'H-NMR

(DMEa6) viass-byfsirsed sHyits. 1 sqtwraing, 7 ammqeva VA d oxfygcted  with
10 7.8Rh(Gkotdcthaked 3rtdd M):r&iﬁi(ﬁ@, ﬂﬁeﬁ&lﬂ ZhdJsine:theeioseddriR@iom to give the

exa Ie4 t e alen rogen, peroxid the .

. fol(fmmnSJrc%olngo\llJ%nllt l\%v;bsf 8 E}é %‘fgﬁﬂ: H%F??%%%fﬁ?an + 6/4) yielded &
2- hym@heﬁwb@hwmummﬂm)ﬁnmeﬂxmm tiIBOCOAMKIRS g, 24%, mp
(DM 6): 1.15-2.15 (m, 10H), 2.52 (m, IH), 7.30 (s, 1H), 7.53 (dd, 111),

7@3 d, i), 7.71 (d, |H) 8.25 (s, 2 H, NH2). 30 Using the same procedure
é&rg& S 200, By AN Gorkibi Tekona Byl i@ 150, 764
15 by(d 1H), 7.84 (d, 1H), 8.16 (s, 2H, NHy).

Using the same procedure but replacing the sulfamic acid, 2-cyclchexyl-
~ benzothiophene-6-y! ester by:
- Sulfamic acid, 2-cyclodecyl-benzothiophene-6-yl ester,
the following compound was obtained:
20 EXAMPLE 43: Sulfamic acid, 2-cyclodecyl-berzothiophene-6-yi-1-oxide ester
mp 146°C
‘H-NMR (DMSOdg): 1.35-2.10 (m, 18H), 3.12 (m, 1H), 7.15 (s, [H), 7.45 (dd, 15D, 7.62
(d, 1H), 7.83 {(d, 1H), 8,15 {5, 2H, NHy).
Using the procedure of exampile 42 but with 2.2 equivalents of hydrogen peroxide,
25 the following compound was obtained:
EXAMPLE 44: Sulfamic acid, Z-cyclohexyi-benzothmphene—ﬁ-yi~1 1-dioxide ester
mp 180°C
H-NMR (DMSOdg): 1.15-2.15 (m, 10H), 2.52 (m, 1H), 7.30 (s, 1H), 7.53 (dd, 1H), 7.63
(d, 1H), 7.71 (4, 1H), 8.25 (s, 2 H, NH,).
30 Using the same procedure but replacing the sulfamic acid, 2-cycichexyl-

benzothiophene-6-vi ester by:

35
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35 21 Sulfamic acid, 2-cycioheptyl-benzothiophene-6-yl ester Sulfamic. - <.
acid, 2-cyclooctyl-benzothiophene-6-yl ester Sulfamic acid, -
2-cyclodecyl-benzothiophene-6-yl ester Sulfamic acid,
2-(4-methylcyclohexyl)-benzothiophene-6-yl ester 5 - Sulfuric acid,
2-(2-methylcyclohexyl)-benzothiophene-6-yi ester Sulfamic acid,
2-(2,2-dimethylcyclopentyl)-benzotiuophetie-6- yI ester Sulfamic acid,

2-(2-adamangyfluenzethion esté%é%%f?& oGS D ester

2-propyl-benzothiophene-6-y
2-hexyl- ben?&?ﬁ%@ﬁ@»@;ﬂ%&f@?%hgmmm@é-ﬂ ester

gcyc:OEexylmﬁmkbh | Bﬁiiaoit&hsiﬂbﬁaﬂvﬁb\én%{ﬁfo el lfa ;
cycloheptylmethyl-benzot ester . the fgllowing compounds
were respectiv wﬁtalgi(zég (éi%gfﬁf %gm?éﬁ‘ Fheneothigphene-6-yi ester

2- cyeIcrhept@ﬁ&m&hmﬁ%%ﬁﬂ;&m@é}éﬁﬂomm%@ﬁlﬁ ester
1H-NMR (DM 5 111),,7.52
(dd, IH), 761§d@ﬂf|§)&§g‘7%1éﬁm) g2 %%%g%}%ﬁmﬁ? ‘%5’1 <t
Sulfamic acid Samrasprhengojienhanetiab astier mp
122C 1H-NMRIRMSLHEY ér%?—ﬂ&iﬁ%hl&;ﬁ)m@@ {@ekH), 7.32 (s, iH),

7.52 (dd, iN)s 7,61 .20 % g %’Xf H, NH2). EXAMPLE
47: Sulfamic amami -cyC C) c;’flybenzo fsfe‘i dioxide ester
mp 102C 1@@%@@%&&@5@@@&%&%@@7@@&%&38 (s,
IH), 7.52 (ddSM5901@ ’Zw&&l%ﬁnéﬁ}i %&%%o@ngpﬁén %,} esfer,
E?ﬂe%‘i’ E A48: Sulfamlc acid,

NGBS &ﬁ‘éfﬁ?@ﬁﬁ@‘@@?%ﬁf‘idlomde ester mp 170C
'HENMRIEIV SIO0 S)aiahicl i, (Meildbhlepe PNz bt dphtatse )1 LGRkide ester
(A Lol 78

"H-NMR (DMSOds): 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, NHa,).

EXAMPLE 46: Sulfamic acid, 2-cyclooctyl-benzothiophene-6-yi-1,1-dioxide ester
mp 122°C

'H-NMR (DMSOdg): 1.35-2.10 (m, 14H), 2.81 (m, 1H), 7.32 (s, 1H), 7.52 (d4d, 1H), 7.61
(d, 1H}, 7.70 (d, 1H), 8.22 (s, 2 H, NH,).

EXAMPLE 47: Sulfamic acid, Z-eyclodecyl-benzothiophene-6-yI-1,1-dicxide ester
mp 102°C :

"H-NMR (DMSOds): 1.35-2.10 (m, 18H), 2.97 {m, 1H), 7.38 (s, 1H), 7.52 (dd, 1H), 7.60
(d, 1H), 7.70 (d, 1H), 8.22 (s, 2 H, NH,).

EXAMPLE 48: Sulfamic acid, 2-(4-methyleyclohexyl}-benzothiophene-6-yi-1,1-
diozide ester

mp 170°C

"H-NMR (DMSOd): 0.75-2.20 (m, 12H)}, 2.83 (m, 1H), 7.18 (s, 1H), 7.22 (ad, 1H), 7.78
(d, 1H), 7.80 (d, 1H), 7.95 (s, 2 H, NEL).
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(d, 1H), 7.80 (d, 1H), 7.95 (s, 2 H, NH2). 30 22 EXAMPLE 49: Sulfamic

acid, 2-(2-methylcyelohexyl)-benzothiophene-6-yl-1,1- dioxide ester mp
92C 'H-NMR (DMSOd6): 0.70-2.45 (m, 12H), 2.85 (m, 1H), 7.25 (s, 1H),
7.52 (m, 3H), 8.25 s (s, 2 H, NH2). E ' LE 50: Sulfamic acid,
2-(2,2-dinaethylcyclopentyl)-benzothiophene-6-yl-1,1- dioxide ester mp
172C 'H-NMR (DMSOd6): 0.90 (s, 31-1),2£16 (s, 3H), 1.50-2.15 (m, 6H),

2. G AMPE499 SardMitH) 2622 (sl Z@%&@l&éﬁy&%@é&%@@éﬁ«ypx,i-

(s,,2 H,.NH2). EXAMPLE 51: Sulfamic acid, 2-(2-a
antyr)- r?ffﬁﬁiophene-G-yl-l,1-dioxide ester mp 230C 'H-NMR
(DISTIOB): 1.45-2.45 (m, 14H), 3.04 (br s, 1H), 7.38 (s, 1H), 7.53 (d, IH),

o S D o B A D u o Q. 60, 2
(DMSAHEJD99 (1, 3H), 1.70 (m. 2H), 2.49 (t, 2H), 7.29 (s, 1H), 7.52 (dd,

1HIX L6310 4d) SGfA4R 460, 8-kl R GREFINMELERRphene-6-y1-1,1-
Sulfami¢ acid, 2-hexyl-benzothiophene-6-yl-1,1-dioxide ester mp 98

FISRRAREBkFS0de): 0.85 (¢, 3H), 1.10-1.80 (m, 8H), 2.50 (t, 2H), 7.30 (s,
1Hp7132°@d, 1H), 7.62 (d, 1H), 7.73 (d, 1H), 8.27 (s, 2H, NH2).
2 e e ol 1 DR B D 70
H-NMR-2B IS HE) 76 B8 9B (M74 (e | Eu B 24, ) Fe Bdls, 1H), 7.53
(de>LABFEG251: Sulfamic acid, 2-(2-adamantyl-benzothiophene-6-yi-1,1-dioxide
 ester
mp 230°C
'H-NMR (DMSOde): 1.45-2.45 (m, 14H), 3.04 (br s, 1H), 7.38 {5, 1H}, 7.53 (d, 1H), 7.64
(d, 1H), 7.70 (d, 1H), 8.25 (s, 2 H, NH,).
EXAMPLE 52: Sulfamic acid, 2-propyl-benzothiophene-6-yI-1,1-diexide ester
mp 159°C
THNMR (DMSOdg): 0.99 (¢, 3H), 1.70 {m, 2H), 2.49 (¢, 2H), 7.29 (s, 1H), 7.52 (dd, 1H),
7.63 (d, 1H), 7.73 (&, 1H), 8.50 (s, 2H, NHz).
EXAMPLE 53: Sulfamic acid, Z-hexyl-benzothiophene-6-yi-1,1-dioxide ester
mp 98°C _
*H-NMR (DMSOdg): 0.85 (t, 3H), 1.10-1.80 (m, 8H), 2.50 (1, 2H), 7.30 (s, 1H), 7.52 (dd,
1H), 7.62 (4, 1H), 7.73 (d, 1H), 8.27 (s, 2H, NH,).
EXAMPLE 54: Suliamic acid, 2-cyclohexyimethyl-benzothiopbene-6-yi-1,1-dioxide
ester
mp 132°C
‘H-NMR (DMSOde): 0.80-1.95 (m, 11H), 2.40 {(d, 2H), 7.30 (s, 1H), 7.53 (dd, 1H), 7.62
{4, 1H), 7.72 (d, 1H), 8.25 (s, 2H, NHy).
EXAMPLE 55: Sulfamic acid, 2-cycloheptylmethyl-benzothiophene-6-yl-1,1-dioxide
ester
mp 135°C



(d, 1H), 7.72 (d, 1H), 8.25 (s, 2H, NH2). EXAMPLE 55: Sulfamic acid,
2-cycloheptyhnethyl-benzothiophene-6-yl-1,I-dioxide 30 ester mp 135C
23 1H-NMR (DMSOdb): 1.00-2.15 (m, 13H), 2.45 (d, 2H), 7.29 (s, IH),
7.53 (dd, IH), 7.62 (d, 1H), 7.73 (d, IH), 8.25 (s, 2H, NH2).
PREPARATION OF DISUBSTITUTED 6-MET.BOXY-BENZOT{OP (9)
EXAMPLE 56: 2-cycloheptyl-&methoxy-7amethyl-benzothiophene 5 To a

AU LS I 1 2

n- 69{;}#1&#&%% Hék @ (G:raH8HB-mmol). Then, the mixture was

wm@mﬁﬁmwmﬂ&mm% WeRfhprENE (9)

%@O |, 15.38 mmol). The m|xture was warmed to room
mﬁb r#n IRRERLY RO RTRRE af@amem

NH4C1 Teoxtracheibwioh mmmqmyeﬁdﬁeﬁ&hgaaaﬁﬁmﬁm&@ @b g, 7.69 mmol) in

P AR R D A O R i i

ca ge (he ane/ethyl acetate ylefaed a’limpid’o

SOFRASY: firhssr %ﬁﬁmwaﬂww%@@mg 10 min and

1 %naell&(nmi@ Hor &ggé&tﬁiﬂ)eﬁ&%ﬂ'ﬂéﬂﬁaﬂé (3:8%%{51 3R, 1?11991 (Srile s ture was

7.04 11),.7.49 (d, 11-1). 1s Using the same procedure but repl in
|odoar’r§11é1?f%l & Wéged aqueous

ane by - STRRSSH gngv?ﬁié%thovﬁnﬁ’% phget 2 i8hesa

10 EXW@LB&?ﬂ@@éywllﬁh@tmﬂ&mmﬂﬂp)dﬂgébm%&@nzcﬁh&ﬂlm TbhbMFted under

20

25

3¢

33

(D W%@ %99 44 %@E %%%Zl%gs&rgh}cy%}aé})%ip l_%‘}% O4Iétneé oy Jethyl acetate

3.80 2
7-m , BW&&%F Qﬂa@%z@ll’?i’épﬂheﬁ@sm mﬁamﬁ:dhﬂagmﬁcahon

prémqtmmsmgaondstmssi cribeg by-@liveia M oF @Ham‘r@% és 3H), 7.00

(s, 1 H). 7.05 (

gz;gjal %ﬁ)@—l,}\lﬁgﬁ(ﬁ% I3) 1 92 (m, 4H) 272 (m, 2H), 2
7'( 25 7.30 (d, IH), 7.47 (d, 1H).
Using the same procedure but replacing iodomethane by:
- bromobutane,
the following compound was obtained:
EXAMPLE 57: Z-cycloheptyi-6-methoxy-7-butyl-benzothiophene
"H-NMR {(DMSOdg): 0.90 (t, 3H), 1.16-2.20 (m, 16H), 2.75 (¢, 2H), 3.04 (m, 1H), 3.80 (s,
3Hj, 7.00 (s, 1 H), 7.05 (d, iH), 751, 1H).
EXAMPLE 58: 7-methoxy-1,2,3,4-tetrabydro-dibenzothiophene
This compound was prepared using the conditions described by Oliveira. M
(Tetrahedron, 2002, 58, 1709-18).
1HuNM_R (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), 7.47 (d, 1H).
PREPARATION OF DISUBSTITUTED BENZOTHIOPHENE-GL, {1
Foliowing 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



PREPARATION OF DISUBSTITUTEII BENZOTBIOPIIENE-OL (10) T

Following the procedure used for the monosubstituted compounds, but
replacing 2- cyclohexyl-6-methoxy-benzothiophene by: -
2-cycloheptyl-3-methyl-6-methoxy-benzothiophene 30 -
2-cyclopeetyl-6-methoxy-3-butyl-benzothiophene 35 24
7-methoxy-1,2,3,4-tetrahydro-dibenzothig#hene, the following compounds

were respect\ ) : ﬁék\qf’ , .

2-cyclohepty?j{7{%%%% I%%%’zf% lop %h%%gg?z%%wg“H-NMR

(Ofbesiolpyying soupesndh WER-EsPE (&lvabtE®L (m, 1H), 6.87 (d, 1H),

6. FKAMPHE 5934-(ScibidphBY - (Reliys Bz desoMRME QD

2-cycl gy?;?tyl-%butyl-benzothiophene-6-o| limpid oil 'H-NMR (DMSOdb):

0. (§3 ), 1.15-2.20 (m, 16H), 2.80 (t, 211), 3.02 (m, IH), 6.85 io (d, IH),

5 6.95-EMRHIDMSOde): 113012 9 201(s] IH), QM. EXIIPLE Gin, 1H), 6.87 (4, 1H), 6.97
1,gs3ﬁ{5e§:§£| glr it@ggg&hﬁ@l’@ﬁﬁ-?-ol mp 116C 'H-NMR (CDCI3):
1.90 (m;4H), 5.68 (M, 2H), 2.79 (m,2H), 4.98 (br s, Ill, OH), 6.88 (dd, 1
H)EFAYEEE 60y, F-avciebeniy-Z prtrisrreethoRierSeal FAMIC ACID
DISMBSHTUTED DENZOTHIOPHENYL ESTER (11) Following the

PIORSRNE (ORANGEDS Do PoSURSIIeY SBTRCYBHS BHI LIS T2 m, 1m0, 653

10 2-¢gclchie ptyf-GmBihyl- stk dilopIenes; 6 10l (0)-
2-GyglRRaRtY-¢rbuty 'ﬂg-%ﬂlmg%b%ﬂcﬁhi?g

7 -0k
1,2,3,4-te;[rahydro-diBenzothiophene-?-ol, the ﬁlde\)r\l}ﬁ"wg %ompounds were

re%éﬁ@eﬁ/ obtained: EXAMPLE 62: Snifamic acid,
2-CyBhDYIDOREhebenZotiopbBe NS L HTD (m, 25), 4.98 (br s, 1H, OH), 6.88
{(dd, 1 H), 7.20 (d, 1K}, 7.42 (4, 1H),
15  PREPARATION OF SUEFAMIC ACID DISUBSTITUTED
BENZOTHIOPHENYL ESTER (11) '
Following the procedurs used for the menosubstituied compounds but replacing 2-
cyclohexyl-benzothiophene-6-ol by:
- 2-cycloheptyl-3-methyl-benzothiophene-6-0l
20 - 2~cycloheptyl-3-butyl-benzothiophene-6-ol
- 1,2,3 4-tetralyydro-dibenzothiophene-7-0l,
the following compounds were respectively obtained:
EXAMPLE 62: Sulfamic acid, 2-cycioheptyl-7-methyl-benzothiophene-6-y} ester
mp 107°C
25 'H-NMR (DMSOdg): 1.40-2.20 (m, 12H), 2.46 (s, 3H), 3.14 (m, 1H), 7.20 (s, 1H), 7.30
(dd, 1H), 7.60 {4, 1H), 8.00 (s, 2H, NH;).
' EXAMPLE 63: Sulfamic acid, 2-cycloheptyl-7-butyl-benzothiophene-6-y1 ester
hmpid oil
"H-NMR (DMSOdg): 0.91 {t, 3H), 1.15-2.20 {m, 16H), 2.77 {t, 2H), 3.11 (m, 1H), 7.15 (s,
30 1H), 7.32 (d, 1H), 7.59 (¢, 1H), 8.04 (s, 2H, NH>), '
EXAMPLE 64: Sulfamic acid, 1,2,3,4-tetrahydro-dibenzothiophene-7-yi ester
mp 163°C |



i0

mp 107C 25 'H-NMR (DMSOds): 1.40-2.20 (m, 12H), 2.46 (s, 3H), 3.14
(m, 111), 7.20 (s, 111), 7.30 (dd, 1H), 7.60 (d, 1H), 8.00 (s, 2H, NH2).
EXAMPLE 63: Sulfamic acid, 2-cycloheptyl-7-butyl-benzothiophene-6-yl
ester limpid oil 'H-NMR. (DMSOdb): 0.91 (t, 311), 1.15-2.20 (m, 16H),
2.77 (t, 211), 3.11 (m, 111), 7.15 (s, so 1H), 7.32 (d, 1H), 7.59 (d, 11-1),
8 04 (s, 2H, NH2). EXAMPLE 64: Sulfamigs

| DMSO GW Oh%u?; 9#%5 %t??“ %%%Fﬁ %egﬁ ?1952%%( ggd#@%? 7.66 (d,

(d 1H%1372 2 YH)-1H). PREPARATION OF DIO IZED DISUBTITUTED
C%@Mﬁﬁﬁbﬁ@ﬂmﬂmﬂ%ﬁ%ﬁ%ﬁﬁ%ﬁ% &@mgms (12)

monos#;) ituted compounds but replacing the s sulfamic aci
2-cyclo é%ﬁt? R N éewﬂ@mm&%émnpomds but replacing the

Z-WM&V@M%QEWBW@B&%%S@M@UIMWC acid,
2-cycloheptyl thi -0of e - Sul aci
1,2,3,4-tetrah ﬁ@iﬁg‘%{ib%%%?h? en - -87%65 ) tﬁg Iﬁﬂsag‘ﬁ eco%ﬁBﬁﬁds
were reweet@l@?@ﬁtﬁ%& -eYC R R E51- S@ﬂf@ﬁiﬂ@;&m@b 6—01 ester

2- cycloheptylsﬁm@hﬂﬁn@&@%ja%ﬂa&h&&ﬁéﬂ%ﬁé‘ﬁ
tlieﬂilngSO 1.30-2.20 (m, 12 2.48 (s, 3H),2.76 (m, 113)728

o“f‘%%"i’ﬁrﬁﬁﬁﬁp%"‘z"?e& FINH12) is EXAMPLE 66:
Summ@a By chikiéphil 7oty - Ieopathiophenentetil i bintimsistithene-6-yi-1,1-

- esigplimpidqil 1H-NMR (DMSOd6): 0.91 (t, 311), 1.15-2:15 (m, 16H),

2.75 (m, 1H), 2.90 (t, 2H), 7.25 (5, 1H), 7.40 (d, IH), 7.56 (d, 1H), 831 (s,
2HRRFC20 EXAMPLE 67: Sulfamic acid,

- 1.28Anekahydsodipenzothizphene shyl-d & doXide 2 76 (m, 15), 7.28 (s, 1H), 7.41

15

20

25

36

33

(d, 1H}, 7.52 (d, 1H), 8.27 (s, 2K, NHy).
EXAMPLE 66: Sulfamic  acid, Z-cycleheptyl-7-butyl-benzothiophene-6-yi-1,1-
dioxide ester
Lmpid oil
"H-NMR (DMS0de): 0.91 (t, 3H), 1.15-2.15 (m, 16H), 2.75 (m, 1H), 2.90 (¢, 2H), 7.25 (s,
1H), 7.40 (d, 1H), 7.56 (d, 1H), 8.31 (s, 2H, NH,).
EXAMPLE 67: Sulfamic acid, 1,2,3,4-tetrabydro-dibenzothiophene-7-vi-1,1 ~dioxide
ester
mp 229°C
1H-NMR. (DMSCq): 1.78 (m, 4H), 2.30-2.70 (m, 4H), 7.54 (dd, 1 H), 7.61 (¢, 1H), 7.74
(d, 1H).
BIOLOGICAL TEST RESULTS
INHIBITION OF STEROID SULFATASE IN VITRO

Estrone sulfate (E;8} is a major circuiating plasma estrogen that is converted by the
steroid sulfatase enzyme into estrone (E,), which in turn can be transformed into estradiol
(E2) by enzymatic reduction. Steroid sulfatase activity is present in most tissues {uterus,
liver, breast, etc..) and is significantly higher in malignant than in normal breast tissue,
The close association of estrogens with the promotion of the




ester mp 229C IH-NMR (DMS06): 1.78 (m, 4H), 2.30-2.70 (m, 411), 7.54

(dd, I H), 7.61 (d, 1H), 7.74 (d, 1H). 25 BIOLOGICAL TEST RESULTS

INHIBITION OF STEROID SULFATASE IN VITRO Estrone sulfate (E1 S)

is a major circulating plasma estrogen that is converted by the steroid
vaultfedaserenzyme into estrone (E1), which in turn can be trangfegmeshiifoss:;

estradiol (E2) by enzymatic reduction. stéroid sulfatase activity is present

in most tissues (uterus, 30 liver, breast, etc..) and is significantly higher in
malignant than in normal breast tissue. The close association of

estrogens with the promotion of the 35 WO 2004/101545 26
PCT/EP2003/Q08817 growth and development of breast cancer has long )
be SROTBRL B AT =l ABTR: BLRETRTH CARARIERL IH BSHR TRERTatentharelngestercid
to iphiitie siibciormationeheatingente RABRINRIfors et dhisfeREWRRS.
containing a sulfamate moiety which is believed to be inyplved in the L
rreversiblE DT PBP S tbiP Sy FERAEE ERAER B (AL Agiopy which is
datedlievedost Be tiveobad o i isdvbiAbl, 1abitiem I8 sidanitbayifustdts have been
estrogenic activity has rendered this compound unsuyitable for use,in the ‘
o IR A e T e P R S St ol mate, o
divetsitrnbgehibisotivif isie roidisuiidisis edmpetndamsepdrte (bamseny the freatment
WhIB?’ 9@%&%9&%%%&-51;%&%%(1 ﬁ%}:@iﬁ?&é@ d?&g e@%ﬂ%mﬂ%ﬁbﬁors of
lacking estrogenic properties. 10 In vitro results Two in"vitro models on
whateredd| sastasadude Dieen MOrBwe ke 2 dehigad Cfoh{DHdakE emerged as a
PlaceRlakel\Rsl0eacae WiiliSP AIBRE UBUEIY Hiehdbuman estrone

sulfatase and therefore, a useful practical bidlogical system to screen in a

16 WeTibrfarePitfe format a large number of compounds and evaluate
putative stexpidii 9s41ala8ad MARIRGS BN QrdReaRiie RHOWRGCOBMINGIR, derived
stergid sulfatase activity, the MCP-7 cells constitute another suitable .

ModEPT foSRaTo R KTILAL SEIRORAGHROB hifnsRRFReRsty very rich in human
adengeaieindraaeclsd Merdorsz thess eellivareiciseitih dhgen wWv@reen in a 96-

well microplate format a large pumber of compounds and evalnate putative steroid

h

15  sulfatase inhibitors in vitro. Despite a lower content in steroid sulfatase activity, the
MCE-7 cells constituts anotber suitable model to test steroid sulfatase inbibitors on
human breast adenocarcinome cells. Moreover, these cells were used m the in vive
model of hormono-dependent induced xenografis.,

Estrone sulfatase assay on cells

20 ‘Whole-cell assays were performed as originally dsscribed by Duncan ef al.
(Cancer Res., 1993, 53: 298-303) on intact MCE-7 cell monolayers. Assays were

- caried ot with cells in logarithmic growih phase, on 96-well (JEG-3) or 24-well
(MCE-7) microplates. Twenty-four bours (JEG-3) or 72 b (MCE-7) befare studies,

cells were seeded in decomplemented fetal calf serum (dFCS) supplemenied

25  medinm. Then, the seeding medinm was removed and the cells were rinsed with PES
to climinate any trace of dFCS. Then, H-E;S was added, followed by test
compounds ranging from 107 M to 10° M. After 4 h (JBG-3) or 20 b (MCE-7) of
treatment, the medium was transferred into either 96-deep-well microplates (JEG-3)

or plastic tubes (MCF-7) and centrifuged at 200 x g for 10 min to pellet cells before

30  toluene extraction. A fraction of medium was used for toluene extraction n order to
separate conjugated substrate and pon-conjugated products. The radioactivity in the
toluene phase was measured by liquid scintillation counting (LSC). Finally, esirone



model of hormonodependent induced xenografts. Estrone sulfatase assay—-...

on cells 20 Whole-cell assays were performed as originally described by

Duncan et al. (Cancer Res., 1993, 53: 298-303) on intact MCR-7 cell

monolayers. Assays were carrled out with cells in logarithmic growth
W&w%?&é”éh‘*@e well (JEG-3) or 24-well (MGF-7) microplates. PNSEE208/p08811

hours (3EG-3) or 72 h (MCF-7) before studies, cells were seeded in

decomplemented fetal calf serum (dFCS) supplemented 25 medium.

Then, the seeding medium was removed and the cells were rinsed with

PBS to eliminate any trace of dFCS. Then, 3H-EIS was added, followed

by tesfaeempdungsvangingsieainbanblM oo B0V AlaY, dohddEfe:3) OF 20hours

h (MCF-7) of ment, the medium was fransferred into either
06 HLB5h P e S ARG ) P A PHBB S WESRR P conteol aciviy

centrifbged iabROGx g@fmoho imnmﬁoﬂ:euﬁta};eﬁﬁ Wetepar3ad tBlusneSoftware) of %
extrﬁﬁg@ﬁb@\ flrgcti%bl meg}lz%m usegufor t(aIuFrfleggxt E)%mtlon in.order
e

to separate conjugated su straean hon-confuga of 50 %

Sradiogekitony isehectiohiionc(Bhase theadoneas dfed layrhcpp[dad:szlmllhaomost potent
couphipgd-sEhiinglly, estrone WO 2004/101525 27
PCT/EP2003/008811 sulfatase activity was expressed in pmoles of 3H-Er

+ 3H E2 formg&%rhww eaﬁ@w@fg%mwﬂ@nﬁhmmtase

inh‘l.bLI fors Table' 1)"'Tab|e T Innlbltlon St estrone sunatase oTwhote-Tetf—=
ass%”éA - J.A GSS3 E33pR8e )L Mie~12¥ - 7. HMIAPEB202 4 18

0.06 ,0,[-COUMATE 45 0637033 Usz4 EX3078839:85
Ex3t @6 T x 3243 P994.8 5 Ex 33 ¥43.8 439:5%06 24
Ex 30 78.8 £39.8 5
Ex 31 101.8 = 58.0 5
Ex 32 433.7 £ 94.8 5
Fx 33 743.8 £139.6 5
Ex 34 317.7 £ 42.9 5
Ex 35 146.8 £ 163 4
Ex36 . -1285%142 4
Bx 37 924 +15.6 5
Ex 42 | 70212 5 0.16 £ 0.03 4
Ex 44 . 108226 5 0.24 +0.05 4
Ex 47 52.14.4 5 0.08+0.01 4
Fx 48 7.6+1.3 5 0.09 = 0.02 4
Ex 49 26204 4

Bx 50 ‘ 25205 4




Ex34 317.7429 5 Ex35 146.8163 4 Ex 36 128.51 14.2 4 Ex 37 92A 15.6

5Ex427.0 1.250.16-0.034 Ex4410.9 2.650.24.t0.054 Ex 47

52.14.4 5 0.080.01 4 Ex48 7.61.3 5 0.090.02 4 Ex49 2.6 4 Ex50 2.50.5 4

WO 2004/101545 28 PCT/EP2003/008811 Ex 52 24.7.-t 5.0 5 Ex53
WID2BBI3MB K54 10.01.2 4 0.100.03 4 Ex3% 7.70.4 4 0.050.01r6 TP B30 3/008811

565.8 129.6 5 Ex65 31.79.9 4 Among the tested compounds, Ex 42, Ex

44, a 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. These .

compounds were checked.for residual estrogenic 5 activity in vivo in the

classicar uterotrophic assay after-3=tay admiristrationby-oral—rotte-in
prepaibEscent female rats?4NMMON OF STERDID SULFATASE IN VIVO
Residual estrogent ity v

trea®dPdt 1 mg/rat/day folB3kays3On 10 the day following the last

treafment, uteri were removed and we weight were-recorded-The-resuhs

are Bkpressed as % of stibfflatid? of uterus wefght in dbifpafisth with 4

conftrols. I5 Table Z T residuat estrogenic activity
Ex 55

7.7 =04 4 0.05+0.01 . 6
Ex 64 565.8 = 129.6 5

‘Bx 65 31.7x969 4

Among the tested compounds, Ex 42, Ex 44, Bx 48, Bx 49, Bx 50, Ex 54 and
Ex 55 showed a strong inhibition (JCs of about 10 M) of homan estrone sulfatase
activity in JEG-3 cells. These compounds were checked for residual estrosenic
5 activity in vivo in the classical uterowophic 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 mgirat/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

e

6,6,7 COUMATE

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

. Ex 48 3% 8




Compound' % stunillat4on Number of animals Ti. - 9y 6,6,7 COUMATE
3% 16 Ex420% 8 Ex44 0% 8 Ex47 4% 8 Ex 48 3% 8 WO
2004(101545 29 PCTIEP2003/008811 Ex 49 8% 8 Ex 50 24% 8 Ex 54
g'/gﬂg o _55 3% 8 Antiuterotrophic /Aatisulfatase activity A short model,
erived from Purohit's method, was devefoped for the evaluRGTHER 0S8 11
of nonestrogenic steroid sulfatase inhibitors. 5 Wistar female rats were
ovariectomized and left to rest for 4 weeks. Prior to treatment, the
absence of cyclicity was checked by vaginal smears. Animals were
supplemented with estrone sulfate (E)S) at 50 itg/kg/day s.c., alone or
combined with 4pal administratigg,of potential sulfagase inhibitors; at I
mg/kg/day for 4 days.. The uteri were removed, freed of adjacent tissue
and wet 1OE¥e‘iQhed The resultst@re expressed asg% of inhibition of the
Et S inducegtstimtation—Fable-3:-antitrterotrophic activity C(r)msuatl.
ems{ bite(r)f*w*aannbern a 6,8% COUMAT.E 86% . 48 Ex 42 38% 8 Ex

44 70% 8 EXALBZ708 39, g

Antiuterotrophic /Antisulfatase activity

A short model, derived irom Purohit's method, was developed for the
evaluation in vive of nonestrogenic steroid sulfatase inhibitors.

5 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 sulfaie (EaS) at 50 pglkg/day s.c.,
“alone or combined with oral administration of potential sulfatase inhibitors, at I

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

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

Table 3: antiuterotrophic activity

6,6,7 COUMATE  86% . 48

Ex 42 38% 8
Ex 44 6% 3
Ex 47 | 62% 8
Ex 43 60% 8
Ex 54 49% 8

Ex 55 81% 16




Ex 48 60% 8 Ex 54 49% 8 Ex 55 81% 16 WO 2004/101545 30 SR —

PCT/EP2003/008811 Ex 55 was chosen as potential inhibitor of steroid

sulfatase activity because of lack of estrogenicity and significant inhibition

of E1S stimulated uterus weight. These in vivo results were in good
WaaeBHIAKEE with in vitro results obtainedyin JEG-3 and IMF-2@hekealbess: 1

assays. 5 Evaluation of the potency of Ex 55 1 The activity of Ex 55 on

EIS stimulated uterus weight was evaluated in relation to the standard

inhibitor 6,6,7 COUMATE from 0.03 mg/kg/day to 1 mg/kg/day p.o. In this

study, a last administration was performed 24 hours before the necropsy

10 for Elﬁgggivgzé SRIY lev: I§ ,Tpe . were removed, freed of
adjacent tissue, wet wé%f%é%a%% imme fa?&% gé%l‘}{r%%%%m&ﬁtﬁcgﬁv%%ecause of
deti@piniphrsHasesinittaged aigmificanh itbitotios! Bl & Stistigbdedtanesis weight,

weighic.15 Tabl Q y )5 Ikgflay. 4 ; X
00iJ * E x %g%ggg%% fg&%%g%%nggz&%%%f%%%@g% od in JEG-3

Me%%ﬁ’@é?ﬁﬁﬂ%‘%@ﬁ&?ﬁ%‘é‘iactivity in the uterus Estrone sulfatase

5actﬂgm%w§@t@ﬁ§9r‘g§@g{tggthe method described by Purohit et
al., with Sl;i%%t maodifications. Briefly, uteri were thawed, weighed and 20

homogeni .aﬂﬂ&%tg%ﬁﬁégu%rﬁé%m%%mm%gm was evaluated in
dexghteeoatethehareratandiasaay esldor suifetaserE Koacty/ty Waske/day to 1

asslggﬁcegg d%{:‘%fo?’o min of incubation with 5
In this study, a last administration was performed 24 hours before the necropsy
10 for EsS and B, serum levels assays. The uteri were removed, freed of adjacent fissue,
wet weighed and imemediately deep frozen until the determination of suifarase
activity,

¢ Inhibition of E:S stimulated uterus weight

15 | N ____Tabled

0.03 0% T 0%

01 13% 0%
03 52% - 36%
1 84% 2%

e Measure of estrone sulfatase activity in the nterus

Estrone sulfatase activity was measured according to the method described by
Purohit et al., with slight modifications. Briefly, uteri were thawed, weighed and
20  bomogenized. Aliquots of the supernatant were treaied with dextran-coated charcoal
and assayed for sulfatase. B,S activity was assessed after 30 min of incubation with 5
oM of *H-E;S and 20 M of unlabelied B,S as substrate. Radioactivity was measured
by LSC. .
Estrone sulfatase activity was expressed as pmol/b/mg protciﬁ and reported as
25 percentage of inhibition versus E;S. L '



al of 3H-EIS and 20 M of unlabelled E1S as substrate. Radioactivity was

measured by LSC. Estrone sulfatase activity was expressed as

pmolfhimg protein and reported as 25 percentage of inhibition versus EIS.

)NO 2001/101545 31 PCT/EP2003/008811 Table 5 Dose '! -6,6,7
WG €0otTh19.T 5, TM 0.03 36% 19% 0.1 78% 64% FERIBRZIGEEsS11

197% 97% Serum estrogen levels EIS and E2 levels were determined

according to the supplier's standard method S (DSL,Webster, TX,USA).

Table 6: E3S levels (ng/ml) Dose 6sCp,7 R&75 0 6.3 0.3 0.03 24--3.1 17

2.5 0.126.t2.621--2.4 0.35916.4 695.9 1805.7 93 2.5 WO

2004110154% PCT/EP2003/008811 32‘5’@8& 7: E2 levels (pg/ml) rf;

Dose 6,6,9 Ex 55-w;fleglk EOF3E0+4-003-

0.1 78% 64%
0.3 9% 96%
1 S7% 7%

®  Serum estrogen Jevels

ES and B, levels were determined according to the supplier’s standard method
5 {DOSL Webster, TX,USA).

‘Table 6: £:S levels (ng/ml)

0.03 | 2431 172258
0.1 262256 21x24
0.3 v A8 xs4 62 +59

1 80 = 5.7 83 £2.5




0.12825281.3 0.318:t1.122 1.2 1161.5150.9 Hormono-dependent
induced xenografts 5 MCF-7 cells, derived from human:breast
adenocarcinoma, were injected subcutaneously in ovariectomized
athymic nude mice supplemented with estrone sulfate (pellets 0.5 mg/90

waarselastes). Xenograft volumes were determined once weeklyrNh6§s /08811

10

tumor volumes reached a significant mc?@ase 6,6,7 COUMATE and Ex
55 were orally administered at 0.1mg/kg/day for 6 weeks. 10 Xenografts
were measured, removed, weighed, and deep frozen until the
determination of steroid sulfatase activity. Table 8: Xenograft volume
(MM3) fi Treatment r, YY(y aE4 sep :: s.((+yy~ "XEnQ }. " xgLaft
b.PVI14n8W ~:::aS.4Gr j ~ 3 'fV xxeYYWen~e2k In~ Control placebo 71.t

8.2 EIS peIIet (O. 5mgt90day @g&s@)gﬁb@,ﬁ%gﬂ@ +6,6,7 COUMATE
0.1mg/kg/day 1854 0. 1 WO

EIS induced stira #lor&a:, fter6

By contrast 18%1 6 Were I Rg AT
level. Table 9: X : .

treatment Contr8l placebo 31 3¢ El@e"f’pellet (0.5mg/90day release) 1350
=277 EIS + 6,6,Z-CQUMATE O Imgtkg/day 1467 191

0.03 3358 31228
G.1 28+£25 28x13
0.3 18x 1.1 L2+ 1.2
i 16+15 i5x08

Hormons-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 releass). Xenograft volumes were determined once
weekly. When tumor volumes reached 2 significant increase, 6,6,7 COUMATE and
Ex 55 were orally administered at 0. img/kg/day for 6 weeks. |
Xenografts were measured, removed. weigbed, and deep frozen umtil the
determination of steroid sulfatase activity. ‘ |

Table §: Xenograft volume (mm®)

Control placebo T1x82

E;S peliet ((0.5mg/90day release) , 1816 =337

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

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




E1S +Ex 55 0.Img/kg/day 877 185 6,6,7 COUMAT.E did not inhibit
xenograft weight while 35% inhibition were obtained with Ex 55. 10 Table
10: Xenograft steroid sulfatase activity (pmol/h/ing protein) rl- 7% 1
Treatment SulfMtase IS, S pellet (0.5mg/30day release) 1653 101 EIS +
WEBUHCHMMATE O.Imglkglday 540 54 EJS + Ex 55 0.Img/kgday6idsiks: 1

The inhibition of intratumoral steroid sulfatase activity was higher with Ex
55 (84%) than with 6,6,7 COUMATE (67%). 34 CLAMS, 1 - Suffamate
benzothiophene derivative obtainable by the process comprising the
steps of: 5 1) converting the 6-methoxy- benzothiophene (3): CnS (3)in
which Iﬁ%@@yﬂm@m r th corre ondln

0X benzothlo r?é{r‘?eﬁfgo?%@%ég%% r%%r%é;ﬁ fecks oral
Wltﬁ&f@ﬂg 8 dp- %ﬂﬁm&ééﬂﬁ’om@thminnwcre obtained with Bx
1,256|@hi;ﬁé&ﬁ1§éh§jg@;gs@g ‘standard conditions; 2) transforming said
monobronzo derivative into an organomagnesium bromide and then
condensing it with a ketone or an aldehyde selected from the group

S consisting of cyclopentanongawg@hgéﬂgg%Qy&ﬁgmpone
_ cycloocta‘roﬁe,“ e — _

su bstltut

E;S pellet (0.5mg/90day release) 13502277

E;S +6,6,7 COUMATE 0.1mg/lkg/day 1467 + 191

E:S + Ex 55 0.Img/kg/day 877 £ 185

6.6,7 COUMATE did not inhibit xepograft weight while 35% inhibition were
obtained with Ex

10

Table 10: Zenograft steroid sulfatase activity {pmol/h/mg protein)

E,S pellet (0.5mg/90day release) | 16:;3 ilﬁl

ES + 6,67 COUMATE 0.lmg/kg/day 540 = 54

E;S + Ex 55 0.1mgfkg/day 263 £ 17

The inhibition of intratumoral steroid sulfatase activity was hlgher w1th Bx 55

(84%) than with 6,6,7 COUMATE (67%),



10

15

20

metboxybenzothiophene using standard conditions; 20 3) optionally

alkylating the corresponding substituted methoxybenzothiophene using
conventional conditions in THE with iodomethane or bromobutane in the
presence of n-butyllithium, tg afford the corresponding substituted
methoxybenzothiophene; 4) deprotecting the substituted
methoxybenzothiophene obtained in step 2) or 25 in step 3) with
tribromoborane under conventional conditions; 5) transforming the
resulting hydroxy compound into the corresponding suifamate by
treatment with sodium hydride, with amidochlorosulfonic acid or by
reaction with s chloride in dimethyiacetamide; and 35 6)
optionally oxidating the resulting compound by hydrogen peroxide in
triluoroacetic acid using conventional conditions. 2 - Sulfamate

1 -bengethiorhensmigivali RRseerd iBe-dR.0la Byl tiwhighhasanhaling tRoint

of 1 8 C and is obtainable by the process as defined in claim 1 comprising
&5 steps of: 1) converting the 6-methoxy-benzothiophene (3) to the
cori@spwmmg tiwcrobimre wWewetiiopbaith(Bl:bromosuccinimide and
p-toluenesulfonic acid; 2) transforming said monobromo derivative into an
organomagnesmm bromide with Mg under argon in EtzO and then
condensi \ cyclohexanone in Et20 to afford the corresponding
hydroxy s methoxybenzothiophene using standard conditions;
3) treating saigFfiyeroxy substituted methoxybenzothiophene with
triethylSilane under arg6¥ in dichloromethane to afford the corresponding

su b%ti{#ﬁﬁﬁ mﬁmhwfagszcagmpu%mk&%w ﬂiﬂ&;ﬂﬂ&;ﬁ%ﬁﬁ&ﬁ%ondm
methoxypenzothio e obtai in ste in solution in

dlchﬁcﬁ’(%g %W&ég%fﬁ%ono boToR: ngrorﬁ‘l e otb d?ﬁmmve with
corﬁ@o@mﬁmﬂﬂxyﬁ@r@h@p&@f@@ﬁrﬁm%%@@@%%@g

conmﬁgglgggdpggngorrespondmg sulfamate by treatment with sodium

hydride and amidochlorosulfonic acid.
2) wansforming said mouobmmo dervative into an organomagnesiuin bromide

and then condensing it with 2 ketons or an aldehyde selected from the group
consisting of cyclopentanone, cvclohexanone, cvcloheptanone, cvcloocranone,
cyciodecanone, 4-methyicvelohexanone, 2-methyicycichexanone, 2.2- dimethvu
cyclopentanone, 2-adamantanons, propanal, bexamal,  cyciobexame-
- carboxaldehyde, cyclobeptanecarboxaidehyde to afford, after treatment with
triethvisilane vnder argon in dichloromethana,‘ the corresponding substituted
methoxybenzothiophene using standard conditions;
3) optionally a}kyiating the corresponding substituted methoxvbenzofiophene
using conventional conditions in THF with iodomethane or bromobutane in the
presepce  of r-butyliithium, w0 afford the comesponding substituted
methoxybenzothiophens; _
4) deprotecting the substituted methoxybenzothiophens obtained in step 2) or
in step 3) with wibromoborane under conventional conditions;
5) tansforming the resulting hydroxy compound intwo the csrrespﬂndmc
snlfamate by weatment with sodivm hydride, with amidochlorosulfonic acid or
by reaction with sulfamoyl ohlande in dimethyiacetamide; and



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 1 comprising the steps of. 1) converting the
6-methoxy-benzothiophene (3) to the goyresponding 25 monobromo
derivative with N-bromosuccinimide and.p-tciiuenesulonic acid; 2)
transforming said monobromo derivative into an organomagnesium
bromide with Mg under argon in Et20 and then condensing it with
cyclohexanone in Et20 to afford, the corresponding hydroxy substituted
methoxybenzothiophene using standard conditions; 30 3) treating said

hydroxy SUbS@“%@dHﬁIQ%ﬁW%{Q% 'tQmE{ Msﬂ?”@%%g?ﬁ peroxide in

argon in diehlorometharie to afford the correspondlng sub

methoxybenZBHHRSEPRSAt 3 1538 4Ry thtcsabesmditens.

gne;TOXWeuﬁmmdmwmd BesbeRid®) ﬁcsmd tgc]xcfa mgmg 1, which has a melting
ichloro 0 romide to the

correspon %H]g hygjﬂ(g(g%&;%z%% iophe t\if) ?rane‘ﬁgorm%mignsa’& R kgomerising the

con?pouﬂﬁ’m‘?é the corresponding sulfamate by 5 treatment W|th sodlum

hydride and amldﬁﬂ%ifﬁguﬁ:ﬁal%&ﬁ@h@ﬁ%&%ﬂﬁ&lﬁi@%}'”% CRPPRM M sonding
by 1.05 equwalent; of hy %ﬁ g{)(lde in trlfluoroacetlc acid and
dichloromethane. &~ & f5Hh GERARARS BEGR ARG Hfonic acid;

claim 1, Whlcﬂha@&ﬁa@lﬂg &ﬂdommrﬁfb%@ adtiisithtain@blenb\otmomagnesium
process as defjgggiin Glaim ik OEHHE&S'QQgHﬁe RERST HConveris n&égs%ng it with

thoxy- benzothlophene( to the correspondlng mono romo

deﬁ@atlve witl I BREARESc dhiFRE Sherariuéresametendiig; byyiroxy substituted
transforming mmhmmmﬂ\mwgsﬁﬁma @&ﬁ@ﬁ@magneswm 5 -

bromide with g rgon in Oand th en3| |th
cyclodecanon%iln a??ordt e cor?fespo%%'ﬁ]’%?? JPC‘): ﬁ?ﬁ%é%?hﬁm with

methoxybenzS?ﬁFBﬁﬁ’é‘W@ BIfR) Srematait dinkdomsthane ‘tO affﬂrd the corresponding
substituted methoxybenzothiophene;

15 4) adding the substituted methoxybenzothiophene obtamed in step 3) in
solution i dichloromethane to a solution of boron tnbm{mdc to afford the
'cc}rscsponding hydroxy benzothiophene;

5) transforming said hydroxy compound into the corresponding sulfamate by
treatment with sodium hydride and armidochlorosulfonic acid.

20 ,

3 - Sulfamate benzothiophene derivative according to claim 1, which has 2 melting
| point of 110 °C and is obtainable by the process as defined in claim | comprising the
steps of: ' ,

1} converting the 6-methoxy-benzothiophene (3) io the corresponding

25 monobromo desivative With N-bromosuccinimide and p-téluenesulfonic acid;
2} transforming szid monobromo derivative into an organomagnesium
bromide with Mg under argon in B0 and then condensing it with
cyclohexanone in EtO to afford the comesponding hydroxy substituted
methoxybénzothiophene: using standard conditions;

30 3) weating said hydroxy substitted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; '

N



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 stap 3) in solution in
dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophene; 5) transforming said hydroxy
compound into the corresponding sulfamate by 25 treatment with sodium
hydride and amidochlorosulfonic acid. 5 - Sulfamate benzothiophene
derivative according to claim 1, which has a melting point of 146 C and is

obtainable byﬂh Q8 daked iﬂeﬁl@%ﬁ%ﬁﬂ&ﬁi@ﬁet%mﬂw%fs@ 3) in
30 1) convertin

oxy-benzothiophene (3) to the corresoondln N
monobromo §& 8’&\)@ \‘/Wi’ll Of%tﬁ?ﬁglf&?nﬁ%‘btéoﬁ B ARSI tford the
acid; 37 2) trmmmmm&mpheimahmpﬁew,atlve into an

organomag n%§'&5@:s§;§-9ﬁ£ gayﬁlt% Mxmo%qmmg sulfamate by

condensing it with cyelodecanone in t20 afford the correspondlng

hydPoxy subsﬁﬁ}fﬁﬁnm@%m@mpwémﬁ@% Harér aiditions; 5

3) treating sai) bydraxy ﬁiébéﬁﬁht@@d&lﬁﬂ&@&bﬁnm&@m@r&mydmgm peroxide
triethylsilane un rargaonm digh |0C{%1m thane o afford the corresponding
substituted mét xﬁoeuzo |op ene, ﬁ}' Eﬁﬁe substituted
methoxybenzothiophene obtained in step 3) in solution in

d'Ch'Oromem%mmﬁ@n@&@ﬁr&&%%@ﬁﬂﬁgﬁﬁ%ﬁw% ¥ich has a melting
comspondm%%droxy benzothigphene; 5) transforming said hydrox

ouRRFTh{S tRe Camtb ShaamT s A A%t A fpoerisin the
hydride ssapsafhidochlorosulfonic acid,; 6) OX|d|2|ng the resulting compound
by 1.05 equivgients, of ) NeRGEMRY grRageticacid apd di
dlchlorometha?ri]e 156 % C%Qéranate enzot (éw éderlvg’@e accor ?"hﬁ’esp““ e
to claim 1, Wh@pﬁ@'gtaqﬁgﬂm&ve with N—bmmosuccmmlde and p-toluenesulionic acid;

2} tansforming said monobromo derivative into an organomagnesium

15 bromide with Mg under argon in Et;0 and then condensing it with
| cyclodecanons m EtO to afford the corresponding hydroxy substituted
methoxybenzothiophene using standard conditions;
3} treating said  hydroxy  substituied methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
20 substituted methoxybenzothiophene;
4) adding the substituied 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 compeound into the corresponding suifamate by
25 " treatroent with sodivm hydride and amidochlorosulfonic acid.

- 5- Sulfamaxz_: benzothiophene derivative according to claim 1, which has a melting
point of 146 °C and is obtainable by the process as defined in claim 1 comprising the
steps of

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

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



point of 180 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 monobromo derivative with N-bromosuccinimide
and p-toluenesulfonic acid; 2) transfogning said monobromo derivative
into an organomagnesium bromide with Mg under argon in Et20 and then
condensing it with cyclohexanone in Et20 to afford the corresponding
hydroxy substituted methoxybenzothiophene using standard conditions;
25 3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding

substituted benzothiophans: 4:RAIGRAMSUPFUNEL e into an organomagnesitm

methoxybenzothiophene obtained in step 3) in solution in o
dichioromethdF2P5% $61ftidAorBEFbraaBroMdELS afftstdtee gondensing it with

correspondingajstiexydenzotBophenesffirtl ansfriBg SRRl YHRYYy substituted
compound intQ the resE%n ing_sulfamate by, treatment with sodium

hydride and am%o%rosu g |gg§clfscf;n 84 gﬁ o%ﬁf’znl%lép?ﬁsé resulting

compound by3.2 Eepiivalestidof Rydivgen phestitl irmrflosybematitiopbiche  with
o claim 1, Which b ol S of 110 T A i aepondog
o claim 1, whic S @ mejtin ojnt of 132 C and is obtainable by the
process as de?fr?%?‘ﬁﬁ?%f?ﬁ#?‘?ﬂ‘%%%%ﬁléﬁ?@lﬂ?é’ steps of: 1) converting the
6-methoxy-befizathiophtire (®stiuthd cortiespbadinthispbaebubdmded in step 3) in

derivative with\z 50 WW@%@Q %ﬁtgm&!&%‘ W %&%@%ﬁ)@xdﬁ 60 afford the

traorﬁforming said mongbromo derivative into an organomagnesium
brotide with RRFTRARIBSBHTRREPSErethippl@PECondensing it with
cycloheptanosg indtatuiagasiorchilieororeespRRaNGRYEE0HeyRHMHit famate by
netosenialigeny s et e
argon in dichlBt&Figiran&ieoetiieeprmased hurdiigquivalents of hydrogen peroxide
: in trifluorcacetic acid and dichloromethane.
i5 |
6 - Sulfamate benzothiophene derivative according fo claim 1, which has a ineitiug
point of 180 °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
20 monobromo derivative with N-bromosuccinimide and p-toluenesuifonic acid;
2) transforming said monobromo derivative inte an organomagnesivm
bromide with Mg under argon in Et;0 and then condensing it with
cyclohexanone in Et;O to afford the corresponding hydroxy substituted

methoxybenzothiophene using standard conditions; .

25 3) treating said hydroxy substituted methoxybenzothiophene with
' triethylsilane wnder argon in dichloromethane to afford the corresponding
substituted benzothiophene;

4) adding the substituted methoxybenzothiophene obtained in step 3) in
_ solution in dichioromethane to a solution of boron fribromide to afford the
30 corresponding hydroxy benzothiophene;

5) transforming said hydroxy compound into the corresponding sulfamate by

- treatment with sodium hydride and amidochlorosulfonic acid;

®
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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 benzothiopheng; 5) transforming said hydroxy
compound into the corresponding sulfamate by 20 treatment with sodium
hydride and amidochlorosulfonic acid. 8 - Sulfamate benzothiophene
derivative according to claim 1, which has a melting point of 137 C and is
obtainable by the process as defined in claim | comprising the steps of:
25 1) converting the 6-methoxy-benzothiophene (3) to the corresponding

monobromo derivative with N-bromosuccinimide and p-toluenesulfonic .
acid; 2) traiB¥ %\%‘8 TROHSH SATBRSERY S & g ents of bydrogen peroxide
organornagie siifimprbaoenideculitadifchhdenaigen in Et20 and then

condensing it with cycloheptanone in Et20 to afford the corresponding

hydroxy substituted 30 methoxybenzothiophene using standard )
conditidrisSWmate beprathionbeny doRpdrmhastqrdae to claim 1, which has a melting
meShoxpdenFratioghareiyithaiidib We 1o erupae kaiBeRdin claim | comprising the
. dichiorg%%tggne to afford the corresponding substituted
methoxybenzothiophene; 4) adding the substituted

methoxybenZbtiuyykeing oBtairfethithorepb8rimtBopbmioriih to the comresponding

dichioromethafigéeomeabition&f RarOQ-BibrRidedRadiorRtiRoluenesulfonic acid;
correspondlrr%%h%droxy henzothiophene; 3) transforming said hydroxy

compound i FRSS0raiRg "CARATHRS hyfeTastiie Rt s SRARqmagnesium.
hyidride and ‘armiddehigiths WMgnmmaderd affoaxitiziBgdheué stitngooadepan et with
oy 2.2 Ui Bludioger bRy o el T IABERIS AUIRN substicuted
dichiorometr?a!l%e. x89 - Sulfamatze benzot I%prﬁiene g%r%at(la\%%c ordl gs{los]i
claim 1, whicReessbaignthigrivma wrapgadarticengiiantable by the
process as dgfineddtinglaimhiComprsig tbebs#aPs Of methoxybenzothiophene  with
tristhylsilane under argon in dichloromethane to afford the cormresponding
15 substituted methoxybenzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
solution in dichloromethane to 2 solution of beron tribromide to afford the
corresponding hydroxy benzathiophene;
5) transforming said hydroxy compound inte the corresponding sulfamate by
20 treatment with sodium hydride and amidochlorosulfonic acid.

8 - Sulfamate benzothiophene derivative accarding to claim 1, which has a melting
‘point of 137 °C and is obtainable by the process as defined in claim 1 comprising the
steps af:
25 - 1) converting the 6-methoxy-benzothiophene (3) to the comesponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2} trapsforming said monobromo derivative into an organomagnesiom
bromide with Mg under argon in B0 and then condemsing it with-
cycloheptanone in ELO to afford the corresponding hydroxy. substituted
30 methoxybenzothiophene using standard conditions; |



15 1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic -
acid; 2) transforming said monobromo derivative into an
organomagnesium bromide with Mg upger argon in Et20 and then
condensing it with cyclooctanone in Et20 to afford the corresponding
hydroxy substituted 20 methoxybenzothiophene using standard
conditions; 3) treating said hydroxy substituted methoxybenzothiophene
with triethylsilane under argon in dichioromethane to afford the
corresponding substituted nmethoxybenzothiophene; 4) adding the

substituted n§§th@%gggzoégli&)p?%@c%tai%dsgg@gp ) 0,%2;563%%;89 De  with

dichioromethéne, to a solution of boron”tribromide to afford t
correspondirtgistixisdayeh anden Hiegsae e Bhimanarihanin g s A0 digxgorresponding
compound inéEuiiRuear iasPaRGiRg-SKl{apaate; by treatment with sodium

hydride and %glié‘j%ﬁlt‘)io%suifgitc acid. 30 10 - Sulfamate benéothigphene 3 1
derivative acCording to Saift T o ‘ﬁﬁ%wgﬁ?ﬁ%‘%” FOPTEPE g Ser ) i
obtainable byptheigndoedisizsrdefitiedd tclaisitioonfismg trdretsps of afford the
40 1) convemp&giﬁgmmmi%%e (3) to the corresponding

monobromo derivative with N-bromosuccininude and p-toluenesulfonic

acid; 2) transSPoFFRFIGSERETIA BT qRFPANDE IRt R corresponding sulfamate by
organomagnasiimes reithdedvith Hidridedad angaochddAaticldkien

condensing i é@h%gy lpactanone in Et2 fford the corres i :
hydroxy subs?nytvu'ge m%t g@aﬁ)%%ﬂz%t%ﬁgl (%é% gs?ri%i es?‘alﬁfggfgsc%%ﬂ |'flli%%§? peroxide
3) ¥eating saltFijiurssscetinatidiand diciiessspstazethiophene with

triethylsilane under argon in dichloromethane to afford the corresponding
S R TE C  ——
dichloropratteineéd’a swilis ohtaibokorytfilsromide to dfforetitineciaim 1 comprising the
corresp%gm:bydroxy benzothiophene;
5 1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative into an organomagnesium
bromide with Mg under argon m B0 and then condensing it with
cyclooctanone in Bt;O to afford the comresponding hydroxy substituted
20 methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
triethylsiléne under argon in dichleromethane i{o afford the comresponding
substituted methoxybenzothiophene; _
4) adding the substituted methoxybenzothiophene obtained in step 3) in
25 solution in dichloromethane to a solution of boron tribromide to afford the
catrés;mnding'hydmxy 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: '

-

.



5) transforming said hydroxy compound into the corresponding sulfamate

by treatment with sodium hydride and amidochiorosulanic acid; 15 6)
oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide
in trifluoroacetic acid and dichloromethgne. 11 - Sulfamate
benzothiophene derivative according to claim 1, which has a melting point
of 102 C and is obtainable by the process as defined in claim | comprising
the 20 steps of: 1) converting the 6-methoxy-benzothiophene (3) to the
corresponding monobromo derivative with N-bromosuccinimide and
p-toluenesulfoale acid; 2) transforming said monobromo derivative into an

organomagnesium bomiciﬁ with Mg under ar in Et2Q .and then . 3
condensing BB S IGa B o  AHBE @ oo oA onine

hydroxy subsgnsexdmneebriiyenvigiiiobreans wsinirédandd miobnatdisic acid;
3) treating said Mm&b%ﬁwe&éﬂ&m}%bﬁeﬁ%ﬁ@ heRe Withyreanomagnesium

triethylsilane under argon in dichloromethane to afford the_corresponding

substituted. FRRHHE%y BERz dtfoBAETe 28PR) Hudiiy i Sulishnferfiensing” it with
meéthoxybenepthispiuene dbtdingdl ito stfpd) ithesolutimpdnding hydroxy substituted |

denloomeligag s contnclbagn Liapilsaglor e

correspondin%hydro_xy benzothiophe transforming said hydroxy

compound irft thE¥EEesHBAdiMY SRrmaR B trdarmehonibsse ene  with
hydride and atigeshies osadtanic e inbiRkidizingkhe:ras Wiog CoOmperagionding
by 2.2 equival ts gf§hxd ogen peraxide in trifluoroacetic acid and
dichlorometﬁgﬁ% -eéllﬁ%grgnﬂg‘tzé’%%‘}r?}gﬁ’ophene derivative according
tolBlaim 1, whictibias aheeitibegitpisint wEteyCeamttinpbminalsnsg thestep 3) in

process as %ﬂﬁ%_i&%ﬂ‘ﬂo}oﬁﬁﬁﬁﬂéi?& é%h%ﬁ%&%@fﬁ&)a&%ﬂﬁﬂi% tReaftord the
6-methoxy-benzoth|of%gg§§ 3) to, the corresponding 10 monobromo

derivative witi¥Br8 FibErZeRERsREnesulfonic acid;
. 5) transforming said hydroxy compound into the correspounding sulfamate by

treatment with sodium hydride and amidochlorosulfonic acid;
- 15 6) oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide

in trifivoroacetic acid and dichloromethane.

31 - Sulfamate benzothiophene derivative acbording to claim 1, which has 2 meliing
~point of 102 °C and is obtainable by the process as defined in claim 1 ce.mprising the
20 steps oft |
1} comverting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromasuccinimide and p-toluenesulfonic acid;
2) wansforming said monobromo derivative imto an organomagnesium
~ bromide with Mg under argon in Bt;0 and then condensing it with
- 25 cyclodecanone in EpO w afford the comesponding hydroxy substituted:
| methoxybenzothiophene using standard conditions;
3) ftreating said hydroxy substituted methoxybenzothiophene with
tricthylsilane uﬁder argor 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; '

o



2) transforming said monobromo derivative into an organomagnesiurn fr
bromide with Mg under argon.in Et20 and then condensing it with
4--methylcyclohexanone in Et20 to afford the corresponding hydroxy
substituted methoxybenzothiophene uging standard conditions; 15 3)
treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 4) adding the substituted
methoxybenzothiophene obtained in step 3) in solution in
dichloromethane to a solution of boron tribromide to afford the 20
correspondi Qﬁﬂg n i ne; Eagtran forming said hydroxy
compound irr:f% the %&%ﬁé&%&%ﬁ?&ﬁm %“?gtf%ggtﬁgﬁ? rvlglgl%ﬁ%lé{g]i%r%uﬁamm by

hydride and AT widstifiHR tydtda and eatineiiescbdfnitieighene
derivative acepisiagi6: Gttt eBias:admetingeAhvRrint of k@ dsdthoxide
is obtainable.by&_}% rocess aé de ia‘ie% in claim t comprising the steps.of:

1) converting the 6 emoxy-Be RIS E’ﬁ%‘ﬁ%‘%}% the corresponding
mohobromo derivative with N-bromosuccinimide and p-toluenesulfonic

acid; 2)#rarsierming,saiddnanehioe deryative 0@ Riaim 1, which has 2 melting

organomagnesium 30 bromide with Mg under argon'in Et20 and th o
“condenBMB tlitR “&-Ardi bl ah BKePTRED S 5t flRim 1 comprising the
correspamghing: hydroxy substituted methoxybenzothiophene using

standard congljtions, 4.42 3) treating, said.hydraxy substityte .
methoxybenz th%ggﬁ%rﬁ% %e‘tr%%%rﬁfgﬁ%%%oghelr_ %_%a%en &%} ‘ijc. the coresponding
didflorometh&1e8brao deHvat e Fatpbrprgo sisisimitsdmd p-toluenesulfonic acid;
methoxybenzpthiephfaginh) adiing.taemybslitdiedative into an organomagnesium
methoxybenzothiopheng o%}?ned in step 3) in 53§Iution in L
dichlorometharetoa SaRitict oFBForftrBtotfide®d athdrcH iR condensing it with
corresponding-hptindsydberxathisphendits) transidkminghsaicbhyarouding  hydroxy
compound intQ#heGeErESRARNHIEAWIAMRIR M¥ng standard conditions; '

15 3) fieating said hydroxy substituted methoxybenzothiophene with

triethylsilane under argon in dichloromethane to afford the corresponding

substitnted methoxybenzothiophene;

4) adding the substitated methoxybenzothiophene obtained in step 3) in

soltion in dichlorométhane to a selution of boron tribromide to afford the
20 corresponding hydroxy benzothiophene;

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

freatment with sedium hydride and amidochiorosulfonic acid.

13 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
25 point of 170 °C and is obtainable by the process as defined in claim 1 comprising the
steps of
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobrome derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobrome derivative into an organomagnasiuui
30 bromide with Mg under argon in Et,O and then condensing it with
4-methylcyclobexanone in EtO to afford the corresponding 'hydmxy
substituted methoxybenzothiophene using standard conditions;

s



treatment with sodium hydride and amidochiorosulfonic acid; 6) oxidizing

the resulting compound by 2.2 equivalents of hydrogen peroxide 10 in
trifluoroacetic acid and dichioromethane. 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 | comprising the steps of:
15 1) converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic
acid; 2) transforming said monobromo derivative into an
organomagnesium bromide with Mg under argon in Et20 and then
condensing i | |th 2- metig%/ ’L‘}(tfl hexanone i Et20 to af

S

corresponding yg%% 2 e Eefﬁizofﬂﬁgb‘}ﬁg?ﬁ%%‘ﬁ?hem with
standard condigtryssiBhreatiog saieh hipd kbxilswbstitatedto afford the corresponding

methoxybenzgthigphene with. g&%&%&nder argon in

dlchloromethane to afford the corre?aondlng substituted

methoxybenzOthtdpigneasaitifis dhaetipsyhshegthiophene obtained in step 3) in

methoxybenzaihinghendickitanadimmstep 3 kiutdn o ke iBibromide to afford the
dichloromethane to a aolu 81'?1 bl%ron &ribr mlde to afford the
correspondlné:%yé?oxy%% othiophen ene; ranéformlng said hydroxy

compound mt@t%@ﬁé%]ﬁd@ﬁir@’é@ﬁma@wﬂ@rmﬁwmmmmw by

hydride and aﬁ@a@ﬁm%ﬁuﬁ@m a6l d3QdPmnidiamaiaiaanzetirophene
derivative acc to claim 1, which. has eltln golng of 92 and 1S

obtainable by Cés %Eeﬁlgﬂﬁ%(?"ﬁ?pcﬁ et 6’§°§Fﬂ peroxide
4314) convernmgaﬂlmﬁmt@ttmglmmmah@(ﬁ) to the correspondlng
monobromo derivative with N-bromosuccinirnide and p-toluenesulfonic

acid; 2) transformlng said monobromo derivative into an

organom gL PERRRIBIGTRRER G Ao EFORTRS 2 & tRiGh Bas a melting

condenspognitofitio 3Q ambihwigyiekiiekanpngrirdsi 20ddediardcbien | comprising the
correspgsndlgg hydroxy substituted methoxybenzothiophene using
standard conditions;

1) counverting the 6-methoxy-benzothiophepe (3) fto thﬂ correspondmv

monobromo derivative with N-bromosuccinimide and p~tohienesulfonic acid;
2} transforming said meonobromo derivative into am organ‘omagﬂesium
bromide with Mg under argon in Et;0 and then condensing it with
2-methyleyclohexanone in B0 to afford the corresponding  hydroxy -
20 substitried methoxybenzothiophene using standard conditions;
3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane 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 tribromide to afford the
gorres;mnding hydroxy benzothiophene;
3) transforming said hydroxy compound into the corréspondiﬁg sulfamate by
treatment with sodium hydride and amidochloresuifonic acid.

30 15- Sulfamate benzothiophene derivative according to claim 1, which has a melting

pomt of 92 °C and is obtainable by the process as defined.in claim 1 comprising the
steps of -



3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichioromethane to afford the corresponding
substituted methoxybenzothiophene; 10 4) adding the substituted
methoxybenzothiophene obtained in sgjgp 3) in solution in
dichloromethane to a solution of boron tribromide to afford the
corresponding hydmxy benzothiophene; 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 dichloro etg&[;,gﬁgn -tﬁglfg_r%tﬁ ¥4 iggg%ng detivative, i
according toqglaim 1, Wh%ch has a meltirg %t of 12 %:35}% R OBt S pfsponding

by the proce 8% BbHEnAderivrtne With dbiprsifigaininie s pstelzenpsulfonic acid;
convetr)ting they muamsmges%atmﬁmﬁﬁ;@) germé@rnﬁlﬁp%diqugmmagmum
monobromo derivative with N-bromosuccinimide a -toluenesulfonic .
acid; 2)trang%%glﬁgwslg{?dmn%n%%%gr%ﬁiv’gti\%ﬁto%% then' condensing it with
organomagneésisthyisssipidaanits Mg uBGET argorfliorEtB@ agwirtdspending  hydroxy

condensing ik wifRSaimRiaveEIRenANANe IR EI3Q, e qfiard the

correspondi%hydroxy substituted methoxybenzothiophene using _
standard contlitioF&$eureiithg TP droRYLipesufBefhoxybenzothiophene  with

methoxybenzZothppiene widlr titgtiayisilalichivnsiasBsgondnafford the comesponding
dichloromethgpe. . aff , ding substituted
B S L

methoxybenzothiophene; 30 4) e substituted
méthoxybenBt riBeopibRibHaR srefhaybensotbivphcre obtained I step 3) in
dichloromethgsie:ih ass QluBRS{REEN 4 IBresifes e abatR Bibromide 1o afford the

corresponding hydroxy benzothiophene; 44 5) transforming said hydroxy
compound in% sé’%%‘%{?&%%%r%ﬁg Sﬁﬁ%%ﬁ%? GBSS/? treatment with sodium
hydride and ainitaefaisnbson bty bmSuifdnstete noothjoptipgeulfamate by
derivative aceiding o ARl AYIEHA A maliNGSRRIRkOLF2 C and
is %)tainable by thg_ process as defined in claim 1 comprising the

6) oxidizing the resuliing compound by 2.2 equivalenfs of hydrogen peroxide

m trifluoroacetic acid and dichloromethane,

16 - Sulfamate benzothiophene derivative according to ¢laim 1, which has 2 melting
point of 72 °C and is obtainable by the process as defined in claim 1 comprising the
20 steps of:
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
| monobromo derivative with N-bromosuccinimide and p-tolnenesulfonic acid;
2) transforming. said moncbromo derivative inté an organomagnesium
. brommde with Mg wuvnder argon in Et;0 and then condensing it with
25 7 Z,Z-diru&thyicyciépentan{me m B0 to aﬁ“erd.the comresponding  hydroxy
substituted methoxybenzothiophene using standard conditions;
3) treating 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) in
solution in dichloromethane 1o a solution of boron tribromide to afford fhe
corresponding hydroxy benzothiophene;
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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 2.2-dimethylcyclopentanone 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 15 substituted

methoxybenzgthiophene; 4) adding the substituted i

ethorybens SRR B B L PSP W aBio s fymesponding slfamate by
dichlorometh&pstsm wehusishuof nchode @ils emidebivaffolttpacid.

corresponding hydroxy benzothiophene; 5) transforming said hydroxy
compound into the carresponding sulfamate by 20 treatment with sodium -
hydride B 3tiaseh RsrsStitierhens der B uRiarenTg iec s ckimidg ERitb fmetting
by 3.2 gsuitvalels of hyd iogemnindiedidedpdsfbspmeaeatieddaidiand! comprising the
dichioro%eﬁgk!}]afpe. 18 - Sulfamate benzothiophene derivative according to

claim 1, which has a melting 25 point of 185 C and is obtainable by the

process as défineepisdiagm ecsnipriaary-ivezalapahshd ) Gonvertityy greresponding
6-methoxy-benzaibieRbeRALHVOWIE KAFSSBARAIRGNINORRIY MR nesulfonic acid;
derivative witg N-br0@osuccini23ide an -toluanesulfonic tacid; 2 i
transforming ShidAREREBSM SR RISHOR RS aFFBgHHonREnail THAgnestm
brdfhide with Mgl ewisiig dfgiuBEd20 @pdithien Botdemsintpét witmdensing it with
2-adamantangne;p B2 ATMENE EPTERRIORIREIY HHOXSHASIIMRH hydroxy

methoxybenzothiophene using standard conditions; R 45 3) treating said
hydroxy subs&tht PROHERIR RSB BETRE StHstgISRaREWder
argon in dichldyometimpe taidffohgldhecorsebpimding methoxybenzothiophene  with -
_ triethyisilane under argon in dichloromethane to affbrd the corresponding
15 substituted methoxybenzothiophene; )
4) adding the substituted methoxybenzothiophene obtained in step 3) in
solation in dichloromethane to a solution of boron tribromide to afiord the
corresponding hydroxy benzothiophene;
5) transforming said hydroxy compound into the corresponding sulfamate by
20 freatment with sodivm hydride and amidochlorosulfonic acid;
6) oxidizing the resulting compound by 2.2 eguivalents of hydrogen peroxide

in trifluoroacetic acid and dichloromethane.

18 - Suifamate benzothiophene dervative according to claim 1, which has a melting
25  point of 185 °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) ftransforming said moncbromo derivative iﬁto an. Organomagnesium
30 bromide with Mg under argon in Et;O and then condenmsing it with
2-adamantanone in B0 io afford the corréspending hydroxy substituted
methoxybenzothiophene using standard conditions;

=



substituted methoxybenzothiophene; 4) adding the substituted
methoxybenzothiophene obtained in step 3) in 5 solution in
dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiopheng; 5) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium
hydride and amidochlorosulfonic 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 1 comprising the steps of 1)
converting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic ]
acid; 15 2) transforAty st mEXGBIomoHeTRARe imefhprybenzothiophene  with
organomagnésitimi§tomidedwithribg undéichirgomdéthint? @ aafbiliethe corresponding
condensing |%§M£%@%g@&&@gﬁ%@ to afford the corresponding

y 0

hydroxy substituted methoxybenzothiophene using standard conditions;

3) treating saftl RyidiekfxusebttiashEsibRyvemzsthionivencoiirinedoin step 3) in
triethylsilane suigesa kg ikcinobeiorn ethanaiaial UHhe:CaitesRARIIB Gfford the
substituted methox bgnzq%;figghige; 4 adg%inﬁgejthe substituted :
methoxybenzco({ Fégﬂ%r%" obtama ?r’i‘zs?epc A solution in
dichlorometh&hé&aostonpingisridhivby wibromidé wafforddresponding sulfamate by
correspondingrdayeeaxy R RERHARARIE a2 AhiiBRRIRERIRchRAIL; Ry droxy

compound into the corresponding sulfamate by treatment with sodium

hydride and a.midochlorosulfonic acid; 6) oxidizing-the resulting
colpoutfd-Busmesiivatethismibhy deogetiveermddindridrihinr0pediit &aith meliing
and dic 8@@@@@@@.&@@%@{9@;%@ benzathi hgérge derivative .
accordi?g to claim 1, whiclh has a mel mgey%?nf%g;ég% egn ?ga%t%ﬁ?gﬁgsmg the
by the pf58&8E as defined in claim | comprising the steps of 46 1)

converting tha 6-saatkai: barzdhigprenctikitibeenirasporRdifg:  corresponding
. monobromo derivative ﬁ'ith N-bremosuccinimide and p-toleenesulfonic acid;
15 2) wansforming said monobromo derivative into an organomagnesium
bromide with Mg under argon in EO and then condensing it with
2-alamantanone in Bi;O to afford the comresponding hydroxy substituted
methoxybenzothiophene using standard conditions;
3} treating said hydroxy substituted mathoﬁybenzothiqphene with
20 triethylsilane under argon in dichioromethane to afford the ‘cérreSponding
substituted methoxybenzothiophenc;
4) adding the substituted methoxybenzothiopbene obtained in step 3) in
solutios in dichloromethane to a solution of boron tribromide to afford fhe
corresponding hydroxy benzothiophene;
25 | 5) transforming said hydroxy campauhd into the corresponding sulfamate by
| treatment with sodum hydride and amidochloroselfonic acid;

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

,inA trifluoroacetic acid and dichloromethane.

30 20 - Sulfamate benzothiophene derivative according to claim 1, which has a melting
point of 112 °C and is obtainabie by the process as defined in claim I comprising the
steps of

.



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 propanal in 5 Et20 4g afford the corresponding hydroxy
substituted methoxybenzothiophene using standard conditions; 3)
treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichioromethane to afford the corresponding
substituted methoxybenzothiophene; 10 4) adding the substituted
methoxybenzothiophene obtained in step 3) in solution in
dichloromethane to a, solutjon boron tribromide tg) aff gthe g
correspondlnz)1 hyaroxy’“ﬁenzoth|op‘?1en7éY lg‘j"tzrans rmlng i h;%?ommsmn e
compound intotblravrrdspontingdulfanerehrcingaid end withisodigifonic acid;
hydride and smidachigras!Qnig atithokroah - RuiamAteRENZathioRRERRmesium

derivative according to_claim 1, which has a melting point of 159 € and is
obtainable by SAAE SHSHAEEPHE A P HEH SRS e ilpprppanal in
cofverting tfﬁﬁm&tﬁ%ﬂs&mtﬁmpﬂmgéz@w@mm petishagheA@othiophens
monobromo %%lv v&ﬂ%l}&&gognosucumm ide and p-toluenesulfonic

acid; 2) tran |n Said monobromo derivative into an

. organomagn@sluﬁ?a%mlé@%lthmﬁ}hdé%@éﬁ% Estoraykenpeihiophene  with

condensing iﬁi@é&ﬁﬂﬁ!ﬁlﬁaﬂﬁ&ﬂa £53E 19 alfpid-thecriesh UFtiRY By EeX¥ponding
substituted met 8% h|o hen%ﬂ?il standard conditions; 25 3)
treating saldﬁﬁ y Sub ?E{l}{ 6 y‘%énzothlophene with

tnb@hylsnane‘%)n@l@mgthn isubitiniord muthanbtozativegitre cormispbridisgr 3) in
substituted nggﬁt&@?ﬁ’ %M%ﬂ%@%ﬂ&%%%%?&ﬁuéﬁgmmak to afford the

methoxybenzothiophene obtained in step 3) in solution in

- dichloromethSATEerg R tistosy %%Ht%‘ﬂﬂ}&ﬁ?ﬁde to afford the 30

- corresponding} inydstonnbeneeibomn e;e&)ﬁﬁ&ﬂ@fmtmtmgﬁmdsbwrmgwuifmte by
compound In&%&@ﬁeﬁp EPEa dln% e an&e b}.’ﬁochlomsuifomc acid.

15
Z1 - Sulfamate benzothiophene derivative according to claim I, which has a melting

- point of 159 °C and is obtainable by the process as defined in claim 1 comprising the
steps off |
1) converting the 6-methoxy-benzothiophene (3) to the corresponding
20 monsbromo derivative_with N-bromosuccinimide and p-toluenesulfonic acid;
2) transforming said monobromo derivative into an organomagnesium
‘bromide with Mg under argon in O and then condensing it with propanal in |
EiyQ to afford the comresponding hydroxy substinited methoxybenzothiophene
using standard conditions;
25 3) treafing said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane 1o afford the corresponding
substituted methoxybenzothiophene; _
4) adding the substituted methoxybenzothiopbene obtained in step 3) in
sohution in dichloromethane to 2 solution of boron tribromide to afford the
30 corresponding hydroxy benzothiophene;
5) trensforming said hydroxy compound into the corresponding sulfamate by
treatment with sodium hydride and amidochiorosulfonic acid; i

b8



treatment with sodium hydride and amidochlorosulfonic acid; 47 6)
oxidizing the resulting compound by 2.2 equivalents of hydrogen peroxide
in trifluoroacetic acid and dichloromethane. 22 - Sulfamate
benzothiophene derivative according tp-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-totuenesulfonic acid; 2) transforming said monobromo derivative
into an organomagnesium 10 bromide with Mg under argon in Et20 and
then conden%lrg%‘li with xana m Et20 to. & oriiihe corre 0@%n

hydroxy sub hox;r/%enz aaPans Hsiig S8 3’ concﬁ%t gn peroxide

3) treating smmﬂwﬂﬁsﬂl@t@d ﬁ%@lh@%?bﬁﬁ%thlophene with

triethylsilane under argon in dichtoromethane to afford the corresponding

r1n5etsrlljé)xsééut l;nethoxybenﬁ)géllgB 8?)4 éi(%(fjéé\g the ﬁu ngte‘ghmh bas 2 melfing

dlckﬂoromemaﬂ@ﬁcf@ sudLiti ebteinbioicoy tiionommics to dfforetitineclaim 1 comprising the
correspg%gw hydroxy benzothiophene; 5) transforming said hydroxy

compound into the correspondlcg sulfamate by 20 treatment with sodium
hydride and athidOERIBELIBRICaerib o -DetedieRe e rzZbthid phien&orresponding

derivative acqasgttgdesifivdiwiah Naﬁ@ﬁ@&m@uﬂw;%iﬁe@@ﬁtﬂsmc acid;
obtainable by, hqunoécess as deféned in clalm 1 com%na the step

25 1) converti % mmé%oxy enzoth |op ene fé‘s 0 the correspoﬁ%ll Omagnesmm
mokbbromo déﬁwim@fmmglimmgg@emﬁﬁiam&@mammf@m@h hexanal in

acid; 2) transfimning.#aid MOBLREMBIR! ALy BB Mhsted methoxybenzothiophene
organomagnesium bromlde ith Mg under argon in Et20 and then

‘condensing it WO AR &to afford the corresponding hydroxy
substituted mé}hokyMOtmmhétyém&@ usirigstétand archeibngifionsyihiophene  with

triethyisilane under argon in dichloromethane fo afford the corresponding

15 substituted methoxybenzothiophene;

' 4) adding the substituted methoxybenzothiophene obtained in step 3) in
solutiop in dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophene;

5} transforming said hydroxy compound into the corresyon&ing sulfamate by

20 treatment with sodium hydride and amidochiorosalfonic acid.

23 - Sulfamate benzothiophene derivative according to claim 1, which bas a melting
point of 98 °C and is obtainable by the process as defined in claim | comprising the
steps off :
25 ‘1) comverting the 6-methoxy-benzothiophene (3} to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulfonic acid;
2} transforming said monobromo derivative into an orgahomagnesium
bromide with Mg under argon in Et;O and then condensing it with hexanal in
. Et2O to afford the cofrespunding hydroxy substituted methoxybenzothiophene
30 using standard conditions;

AT



48 3) treating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 4) adding the substituted

- methoxybenzothiophene obtained in sjgp 3) in 5 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 amidochlorosulfonic acid; 6) oxidizing' the resulting compound
by 2.2 equivalents of hydrogen peroxide 10 in trifluoroacetic acid and

dichloromethane, 24 .- Sulfamat %gnzothio hene derivative according to .
claim 1, Whilg‘ﬁhat%?agl?ﬁelt?ﬁbrg pg?’ %’fyllg"és 1S oBtam: %“‘% opaens  with
the.process &z=tiefiiderotEmatgomipridicigdvengteps of B5d) chaventingonding
- the 6-methoxy:RenzothipRhets.(3hdadhecarresponding monobromo

derivative with N-bromosuccinimide and p-toluenesulfonic acid; 2)

transforming ‘Barfssn & o et AR berorgioRbsRa s in step 3) in

brafnide withsMgrivnderdchibrinddizo and tabnriconrddnstagaibaiifide to afford the

cyclohexanecarboxalgltxet%)ﬁj in EBZO t%naff%% €}‘he corresponding hydroxy
1 ;

20 substitute%mrﬁeesﬁ?gxy rﬁ%gﬁﬂ%pﬁnézr?e l?glng Standard conditions; 3)

treating said hyHresip=riss it Byfreriosabeeimst iiop fimecwstponding sulfamate by
triethylsilane shelaEReaR ipdlishignusthanedariiRigthameiaaponding

substituted benzothiophene; 4) adding the s ﬁst't ted . .
methoxyben%t%’l‘b{gﬁgﬁ ggﬁ‘?ﬁ iﬁﬂg?é’ 8“3%: Y gsﬁ‘ﬁt‘%ﬁﬁﬁ of hydrogen peroxide
didkloromethmrteifiocaoscititionid kixbarhksilonasttiges 1o afford the
corresponding hydroxy benzothiophene; 5) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium _
hydride4na St aginRsroeterherader s rsac sutinn R &'Bem otishiena melting
derivatiyeiaceDI diny tandl & mbikinibichhas aroaedting dpmiat of 313200 amdpiSsing the
obtainagtlg bxghe process as defined in claim I comprising the
ps oL ‘ : ‘
i5 1) counverting the 6-methoxy-benzothiophene (3) to the corresponding
monobromo derivative with N-bromosuccinimide and p-toluenesulionic acid;
2) transforming said monobrome derivative info an orgapomagnesium
bromide with Mg under argon in Ef,0 and then condensing it with
cyclohexanecarboxaldehyde in Et,O to afford the comresponding hydroxy
20 substituted methoxybenzothiophene using standard conditions;
3} weating said hydroxy substituted methoxybenzothiophene with
triethylsilane under argon in dichloromethane to afford the corresponding
substituted benzothiophene;
4) adding the substituted methoxybenzothiophene obtained in step 3) in
25  solution in dichloromiethane to 2 solution of boron tribromide to afford the
corresponding hydroxy benzothiophene;
3) transforming said hydroxy eompound into the corresponding sulfamate by

treatment with sodium hydride and amidochlorosulfonic acid;

3¢ 25 - Sulfamate benzothiophene derivative according to ciaim 1, which has a melting
point of 132 °C and is obtainable by the process as defined in claim I comprising the
steps of ' '

=



steps of 49 1) converting the 6-methoxy-benzothiophene (3) to the

corresponding monobromo derivative with N-bromosuccinimide and

p-toluenesulfonic acid; 2) transforming said monobromo derivative into an

organomagnesium bromide with Mg ypgler argon in Et20 and then

condensing it with 5 cyclohexanecarboxaldehyde 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 substituted benzothiophene;

10 4) adding the iiute egh_géaégggz_ hioph tained in.ste .

in solution in icﬁ#ﬁ)@g{{he hane to a‘SO|UtI0€1éOf boron t‘r%l?r?rﬂid% tr§§ éff%r‘ sponding

the correspoRRRPINRAGRGIENS StfbPherecsyerisdeANPSalunpmigic acid;

ﬁozjnpdou ndcilnw} tgﬁﬁﬁﬁléfmf@ﬂg ﬁigfﬁmcb)’défﬁ@w : r&wit?ﬁogégmgmagnesium
ydride and amidochlorasulfonic acid; 15 6) oxidizing the resultin T

compound-b;a/b W é%ui‘\v/'gﬁ‘en sgofuﬁy%irroﬁgg pe%%%%%ﬁ?ﬁfll%%a%%ﬁ%uasﬁﬁ it with

andEdichiorontatirdseareartriidatarie bien Zsthiophefferd etieativeesponding hydroxy

according 1o Glaighew HicANSS 2 MEHING-RORLY Ih&ANd daiahiginable

by the process. as defined in claim | comprising.the 20 steps of 1) . )

converting the 5-rigB%y- 58z ofBFEne TP MRS coiPdssRtfrghiophene  with

monobromo deithatsiansitindéh copaos uc citihidenanichp: todu effesl fanicomesponding

acid; 2) transfgrpaing sai [Qmo derivative into an

organomagnesium bromide with Mg under argon in Et20 and then ‘

co%gensing it%it@éﬁ%%ﬁﬁéﬁﬁ%rﬁéﬁﬁ@%@fh@ﬁw tebigfard fhester 3) in

correspondingdiysexy divkistities metaoxaanznthipphenewdsibgide to afford the

standard cono(l}itions é&& egtiﬁr% saé?eﬁty%)x substituted

methoxybenzoﬂ%%s enewnh e ys‘i’lanG tnoer argon in

dichloromethanerassforagteid drdspondimposabstitattg corresponding sulfamate by

methoxybenzethiepied ik sodium hydride and amidochlorosulfonic acid:
15 . 6) oxidizing the resulting compound by 2.2 equivaients of hydrogen peroxide

in trifluoroacetio acid and dichioromethane.

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 1 comprising the
20  stepsof
1} comverting the 6-methoxy-benzothiophene (3) to the corresponding
moﬁobromo derivative with N-bromosuecinimide and p-toluenssulfonic acid;
2} transforming said monebromo derivative into an organomagnesium
“bromide with Mg under argon in EtO and then condensing it with
25 cycloheptanecarboxaldeliyde in B0 to afford the corresponding hydroxy
substituted methoxybenzothiophene using stendard conditions; |
3) ‘teating said hydroxy substituted methoxybenzothiophene with
tﬁethyisi[ane under argon in dichioromethane to afford the corresponding
substituted ﬁethoxybenzothiophene;
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;

=



30 4) adding the substituted metboxybenzothiophene obtained in step 3) . ...
in solution in dichioromethane to a solution of boron tribromide to afford

the corresponding hydroxy benzothiophene; 4 50 5) transforming said
hydroxy compound into the correspongling 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 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-tolue %UthPIC acgggixé sﬁégrm gl o%)bromo deéx%tlv amate, by
into an organomagnesiu e w un erargon it

then condemmmhwémmm@m&n@@@ afford the
corresponding hydroxy substituted methoxybenzothiophene. using

standard canditions; 3) treatlrig said hydroxy substituted. |

methoéﬁbe% S?f’é’%‘i?ﬁ THRARISTANE Hraet s Josifm 1, which has a melting
dic?nlorpmﬂthﬁhﬁ tCakidnd shzioabie spohdimgeds subsfitatad claim 1 comprising the
methoxybenzothiophene; 4) adding the substituted

methoxybenzothiophene obtained in step 3) in_solution in

dichlorometHan &Ry St SrHERATrRTBHBORB AR Of)tHe the comesponding

correspondl@h&@y@@ﬂaﬁ%n&@dﬂ%&&@ﬁ&t@ﬁ&&g@&aﬁ&@&m@m acid;
. compound in{o. the orres %n%sulf%mate l@é .20 treatment with sodium

“hydride and midochlorosulionic acid omdmng%ﬁe reSLﬂtlng compoun mesium

b2 equwht@nﬂé@fﬁ%ré@nﬂpéﬁoxwwnn trif 0 aeedicthold eondensing it with

dichloromethappréSmadiamateienzaihiaphene &%Maﬂl\ée&%fﬂﬁlﬁn@ hydroxy
claim. 1, which has a me?%?j%d&zS pomtﬂ%elw C and is optainable by the

process as dBfEYt Hrastre sEtert) cesAionfhg the
6-methoxy-béhzataopherei3) tydhecgoredpomtiig methoxybenzothiophens with

" iriethylsilane under argon in dichioromethane to afford the corresponding
15 substituted methoxybenzothiophene;. | .
4} adding the substitmted methoxybenzothiophene obtained in step 3) in
solntion in dichloromethane to 2 solution of boron fribromide fo afford the
- corresponding hydroxy benzothiophene;
5) transforming said hydroxy compound into the corresponding sulfamate by
20 treatment with sodium hydride and amidochlorosulfonic acid;
' 6) oxidizing the resuiting compound by 2.2 equivalents of hydrogen peroxide

in trifiuoroacetic acid and dichloromethane.

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

“



monobromo derivative with N-bramosuccinimide and p-toluenesulfonic

acid; 2) transforming said monobromo derivative into an =
organomagnesium 30 bromide with Mg under argon in Et20 and then
condensing it with cycloheptanone in &t20 to afford the corresponding

hydroxy substituted methoxybenzothiophene using standard conditions;

51 3) treating said hydroxy substituted methoxybenzothiophene with
trietliylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 4) alkylating the corresponding

substituted methoxybenzothiophene by adding 5 iodoniethane to a

mixture of saif MeaRsbSEIEeLRFRYXYREAZAINAPNE0R IR AAHIOMle  with
n-butyl lithium.in .hexane to afford the corresponding ‘
methoxyben%ﬁ"ﬁgﬁﬁ%?‘f"e;ugﬁhédﬁﬁ?&t% diphionemsipane to afford the corresponding
methoxybenzotistigptad nebbigineddthisisizsd); in  solution in

dichloromethwgiﬁ)‘ At er3 ide to afford the 10 .
corresponding hyc roxygbenzoi%%(?gﬁgﬁé;‘ 6%%%%%%%?23?&?%?8%% by adding
compound inRAfRCEBAC Kb AR S af aRid manpsiastiieh it steizaihiophene in
hydride and amidngioresuliomsiadichids - Sulfamate kenaathiopheng responding
derivative accor%i%px%gn%%r.g Jﬁé/vhich has a melting 15 point of 90 C and

is obtainable%?/ e process B dfined in claim 1 comprising the steps of:

1) convertingthe®tingethoxsbréinrothiopteny (S)zulitosheorredponsing: step 4) in
monobromo giggivghve withdshiamasuecinimide,and B RGIUEARIE, arord the

a ig; 2) transforming said monobromo derivative into an

oﬁganomagnggffﬁﬁ’ BromiRies RETRRiRISRSrgon in Et20 and then
condensing itvitensfynidhe piahonirdryEta0goakicedotine cerrespaiingulfamate by
hydroxy substifuted. methoxy hiophene using standard canditions;

3) treating said hyd?oxy subsﬁ%@%etﬁg%%g%%fgfﬁ%ﬁé%l '

triethylsilane under argon in dichioromethane to afford the corresponding

25 substitutsdifedioxyhenreplioRR R ative according to claim 1 which has 2 melting
15 point of 90 °C and is obtainable by the process as defined in dlaim I comprising the
steps of:

1} converting the 6-methoxy-benzothiophene (3) to. the corresponding
monoebromo derivative with N-bromoesuccinimide and p-tolueneseifonic acid;
2) wansforming said momnobromo derivative infc ap organomagnesium

20 bromide with Mg under argon in BEt,O and then condemsing it with
cycioheptanone in EO to afford the comesponding hydroxy substituted
methoxybenzathiophene using stendard conditions: |
-3} tweating said hydroxy substituted methoxybenzothiophene with
triethyisilane under argon in dichloromethane to afford the corresponding

25 substituted methoxybenzothiophene;

' 4) alicylating the corresponding substituted methoxybenzothiophene by adding

iodomethane to 2 mixture of said monosubstituted methoxybenzothiophene in
a solufion of p-butyl fithivm in hexane to- afford the corresponding
. methoxybenzothiophene;

30 5) adding the substitsted methoxybenzothiophene obtained in step 4) in
solution in dichioromethane to a solution of boron tribromide to afford the
-corresponding hydroxy benzothiophene; |

e

sy



4) alkylating the corresponding substituted methoxybenzothiopbene by
adding iodomethane to a mixture of said monosubstiuted
methoxybenzothiophene in a solution of n-butyl lithium in hexane to afford
the corresponding methoxybenzothigghene; 30 .5) adding the substituted
methoxybenzothiophene obtained in step 4) in solution in
dichloromethane to a solution of boron tribromide to afford the
corresponding hydroxy benzothiophene; 52 6) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium
hydride and amidochiorosulfonic acid; 7) oxidizing the resulting compound

by 2.2 equiv&l%ﬁﬂggggﬁlﬁfo% %d&&ﬁwﬂ{ﬁaﬁgt&ﬁ% oﬁ@gxg sulfamate by

dichtoromethane. 5 30 - Sulfamate benzothiophene derivative according
to claim 1, WHREREE R pafardpiride and Radsndprasaissiansitie by the
process as ¢eiretkintlin PeshiGAMPHisHgntBySIENS a4 0 BY BKiRGetEperoxid

6-methoxy-benzothiophene (3) to,the orres%onding 10 monobromo - :
derivative w}fh“i{ﬁ %Gﬁgcggﬁggglgiaﬁ%gl%%iarﬁ% tienesulfonic acid:; 2) '

tramsforming said monobromo derivative into an organomagnesium

bromid@ﬁwim&@%ﬁﬁ E@n’é@%@z&ﬂr&h&@&&ﬁg%ﬁiﬁ%tw%@ is under the
cycloheﬁtanone_ln Et20 to afford the carresponding hydroxy substituted

metho§BRAL BTN CHERSH GPAURIS ACHIT RIS A0gird n Sl icomprising

hydroxthssieptitfted methoxybenzothiophene with triethylsilane under
argon in dichjprapey alford N, CHIRSRRRSING . Sybptfyte) din
1 “ai %ing t%e corres g%%ﬁ ld%s ituted e

methoxybenzothiopheng; 4) aiity Ing Substituted
mithoxybenZ¥aMBIFSHEBYRHHE TS BrontommsrE g A breo eaef fonic acid;
iy, e
. alldding the s)fdﬁ)é?&%cteg@hle 5xy é{ﬁrzgﬁgﬁhgenng%o a|ar¥legd %‘lﬂs}tecpﬂ%}eﬁﬁsmg it with
‘ : cycloheptanone in Et,O fo afford the corresponding hydroxy substituted
methoxybenzothiophene using stendard condifions;
i5 3} treating said hydroxy substituted methoxybenzothiophene with
triethyisilane under argom in dichloromethane to afford the corresponding
substituted methoxybenzothiophene;
4) alkcylating the corresponding substimted methoxvbenzothiophens by adding
bromobutane to a mixture of said monosubstituted methoxybenzothiophene in
20 & solution ofl p-butyl Hthium in hexane to afford the cormrésponding
methoxybenzothiophene;
5) adding the substituted methoxybenzothiophene obtained m step 4}
sohtion in dichloromethane to a solution of boron tribromide to afford the
cerresponding hydroxy benzothiophene;
25 6) transforming said hydroxy compound into the corresponding sulfamate by
| treatment with sodium hydride and amidochiorosulfonic acid.
31 - Sulfamate benzothiophene derivative according o claim 1, which is under the
form of 2 impid oii and is obtainable by the process as defined in claim 1 comprising
the steps oft
36 1) converting the 6é-methoxy-benzothiophene (3) to the corresponding

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



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

- corresponding hydroxy benzothiophene; 25 6) transforming said hydroxy
compound into the corresponding sulfamate by treatment with sodium

hydride and amidochiorosulfonic acid 531 - 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 of

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

acid; 53 2) transforming said monobromo derivative into an -

Org%nomagn%*ﬁiltﬁﬂnmh | e with Mﬂﬁﬁﬂ&h@rg%ﬁmt%EZQnQ@daihQﬁgmomagnesium
condensing it with . cycloheptanone in Et20 tq afford the correspondin .
hydroxy subsgflr&[f‘é%e %‘Eo%e oetrhigﬁ?gné“uéiﬁ§ s%dﬁ?c%‘b‘%ﬁ% gt with
3) treating saitidigiehpiapeubstitUied niethikybdahe ottviostredgmyyittydroxy  substituted
triethylsilane %%Wﬂ@ﬁggngw&q%me corresponding

substituted methoxybenzothiophene; 4) alkylating the corresponding

subgtituted methdSASEEz0FHGphRINEY addiPRiBrem dptibersbrseinnaises  with
of said monostdikiiltitec natkexyhenzatideplhenadndd @ sahiiondbomresponding
n-butyl lithium j B ta afford the .corresponding

methoxyben%sl oﬁ%%?%oéy}émg %gpé%%tiyuted ‘ ‘
methoxybenzbtaispiERS BBteresPindingrulsituiuslrmshorybenzothiophene by adding
dichloromethaagrishasQiutianakies of iaramidetR aiferdib@oxybenzothiophene in
corrgsponding hydraxy benzothiophgne; f5 6) transforming said hydroxy ]
corir’lgpound intgo t%}gl%lgﬁeg 0 c%’l‘}litéfs iHiatd ?F@%?m%’n%%ﬁ?sé%uﬁ?mmﬂdmg
hydride and amsiiosbberastiiopticracid; 7) oxidizing the resulting compound

by 2.2 equivalgnig.ah yﬁ@%@&ﬂﬁ%'%ﬁ%ﬁ?ﬂ&%{?ﬂ&@%&&@d in step 4) in

dichloromethane. 20 32 - Sulfamate benzothiophene derivative according

to claim 1, wHigH¥Es 4 Aehrremsdirtofa toeeising K Soram SEeByithie afford the
process as defiaechindiiai iy dreonpiisitgoiene;
15 -6} transforming said hydroxy compound into the correspondiﬁg sulfamate by
treatment with sodium hydride and amidochlorosutfonic acid;
Ty oxidizing the resulting compound by 2.2 equivalents of hvdrogen peroxide

in trifluoroacetic acid and dichloromethane.

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

i} converting the G-methoxy-bemzothiophene (3) to the cowresponding
monobromo derivative with N-bromosuccinimide and p-toluenesuifonic acid;

25 2} wansforming said monobromo derivative into an organomagnesium

bromide with Mg under argen in EiO and then condensing it with
cyciopentanone in Et;O to afford the corresponding hydroxy substifuted
methoxybenzothiophene using standard conditions;

3) reating said hydroxy substituted methoxybenzothiophene with

30 ftriethylsilane under argon in dichloromethane to afford the correspondi_ng

substituted methoxybenzothiophene;

*
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steps of: 1) converting the 6-methoxy-benzothiophene (3) to the
corresponding monobromo derivative with N-bromosuccininhide and
p-toluenesulfonic acid; 25 2) transforming said monobromo . derivative
into an organomagnesium bromide witéh Mg under argon in Et20 and then
condensing it with cyclopentanone in Et20 to afford the corresponding
hydroxy substituted methoxybenzothiophene using standard conditions;

- 3) treating said hydroxy substituted methoxybenzothiophene with 30
triethylsilane under argon in dichloromethane to afford the corresponding
substituted methoxybenzothiophene; 54 4) adding the substituted

methoxybegy athigphense m&miﬂnﬂﬁ@@})g&ﬁm%@ obtained in step 3) in
dichloromethg‘ne to axtgl tlon of boron tl’lbl’(i[)mlde t Ord&%’ﬁ%ﬂ%& afford the

correspondif#R e

compound mtmspmmmm@mmmmay 5 treatment with sodium
hydride a“%ﬁ&k&’s‘%@ﬁiﬁﬁ%&?@%&w c§§1p$u€&98{9 R é%ﬂ&tﬂéaséffkmte by

O F's (CH2)R, H,N-S-0---- (n herein; - Riis h en; - R2

.s%ydrogertfe&t(mﬂéw}%\t@#&ﬂéb(@g@m faﬁm}mw@f&lﬁ gen, a
(C:-C6)alkoxy or a halogen; 15 -misO; nis 0, 1, 2; the dotted line indicates
that tr_’lej_glilf%mate roup %sf mgﬁSl&?nS or 6- of the benzothlophene ring.

HNmr 0 = =~] | —R, 0

n

10
wherein:
- Ry is hydrogen;
- Ry is hydrogen, a (Ci-Cealkyl or a (Co-Ciz)eycloalicyt;
- Rs is hydrogen, a (Czncs}alkoxy or 2 halogen;
15 -mis@

~nis0, 1,2
- the dotted line indicafes that the sulfamate group is in positien 5- or 6- of the

‘benzothiophene ring.

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



20 34: A compound of formuta(F):-55-RHO-(CH2)m H2NSO----R2(1) EE---

(O)n wherein: - R1 and R2 form together a group -(CH2)p in which p is 3,
4 or 5; 5-R3is hydrogen, a (Cj-C6)alkoxy or a halogen; nis 0, 1, 2; mis
4; the dotted Line indicates that the suifamate group is in position 5- or. 6-
of the benzothiophene ring. 10 35 - 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-yl ester 38 -
The compound according to claim 34 which is thefsulfamic acid, 1,2,3,4-
20 tetrahydro-dibenzothiophene-7-yl-1,1-dioxide egter 39 A
pharmaceutical composition comprising a compo }agccording to one of
claims 1 to 38, and a pharnfdceutica cdrfler. 25 40 - A
compound according to onnﬁuf claims ySe as a pharmaceutical.
56 41-The compomhﬂlaccf B.an inhibit) of

rding to clb

b compountha

steroid sulfatase. 42 Use o 0 m%o one of claims 1 to
38 in the manufacture of a Medicament for the trégtment or prevention of
estrogen-dependent disorders, wherein (O},

wherein:

- R; and R, form together a group ~{CHy),- in which pis 3,4 er 5;
5 -Riis hydrogen, a (C;-Cejalkoxy or 2 halogen;
- nis®, 1,2

-~ mis O

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

benzothiophene ring.
10
35 - The compound according to claim 33 or 34, wherein R; is hydrogen.
36 - The compound according to any one of claims 33 to 35, whersin the sulfamate
group Is in position 6- of the benzothiophene ring.
i5

37 - The compound according to clgim 34 which is the sulfamic acid; 1,234

tetrabydro-dibenzothiophene-~7-vi ester

38 - The compound according to claim 34 which is the sulfamic acid, 1,2,34-

20 tetrahydro-dibenzothiopbene-7-yk-1,1-dioxide ester

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

claims | to 38, and a pharmaceutically acoeptabie carrier.

25 46 - A compound according to one of claims 1 to 38 for use as a pharmaceutical.



5 said compound is optionalty-combined with-one-or-several-sexual S

endocrine therapeutic agents selected from the group consisting of
antiestrogens, SERMs, antiaromatases, antiandrogens, lyase inhibitors,
progestins and LH-RH agonists or ani&gonists. 10 43 - Use of a

compound according to one of claims 1 to 38 in the manufacture of a
medicament for the control or management of reproductive functions,

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

or antagonists, estroprogestative contraceptives, progestins,

antiprogestins aithbiastadisastinse bigiddo dna:0f A ¢RMPRMOE FeeRinglfatase.
to one of claims -to 38 in the manufacture of a medicament for the :
treatment or prevention of benign or malignant diseases of the breast, the
uterus ég thEsevdry corhpoeint sacmpouwnd i cptiondllyo Génibithe duanitiiactur: of a
one or geveral Sepkendocting NSTARCHIGAGRRLR, SEISRISMh SRR ders, wherein

group consisting 20 of antiestrogens, SERMs, antiaromatases, .
anfrandf¥ifeFRTRALSE ih°niBﬁ%?g,a%?og%%%ﬁ&%gm%fgamfgloﬁeml endocrine
antagonrigigpdbic Wgaef aeomparit accarbing (entiof Jainnsiac38ns SERMs,

the manu{actur of.a edi(%_ament Ior t&hSzjé&rl%s\t%mentr or tnegearﬁgo&gﬁﬁ agonists of
androggﬁ-laré)ﬁ%ancfg?itadlls_%%sgg%sénﬁ orlmrglié’n% diseases of the &
prostatéwpgpristestis, wherein said compound is optionally combined with

one or several sexual endocrine therapeutic agents selected from the

group cansisting of antiandrogens, progestins, lyase inhibitors and LH-RH
A7 HAEAICH PSS OERE S BB ICFPSA B (BomeRgRense of

claims m@&mm@m Werm@mmmdmmmmwhmm said
preventigi gbaponltiue dxsinolighont 4 i€ & 2EAIPAUAG AGCAURE agenss

to one of clams | to manufacture of a medicament for the :

treatmefElefste FEMiorthST Bt e TSNS, AIVEFDBHY 1 289m%5 or antagonists,
PCT/EP&0Qp/0688Hde dbhiraceptives, progestins, antiprogestins znd prostaglandins.
15 |
44 - Use of a compound according to one of claims 1 to 38 1n the manufacture of &
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
6113 or several sexual endocrine therapeutic agents selected from the group consisting
20 of antiestrogens, SERMs, antiaromatases, antiandrogens, lyase inhibiio_rs, progesting
and LH‘—RHagonists oT aniagonists,

45 - Use of a compound according to one of claims 1 to 38 in the manufacture of a
medicament for the treatment or prevention of androgen—depéndcnt diseases, bemign
25  or mﬁiignant diseases of the prostate or the testis, wherein said compound is
optianaﬂy combined with one or several sexual endocrine therapeutic agents selected
from the group consisting of antiandrogens, progesting, lyase inhibitors and LH-RH

agonists or antagonists.

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

‘medicament for the (reatment or preveation of cognitive dysfunction.

N
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47 - Use of a compound according to one of claims 1 to 38 i the manufacture of 2

medicament for the treatment or prevention of immune functions.

s
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