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20 The enzyme steroid sulfatase (E.C. 3.1.6.2., STS) catalyses the hydrolysis of
estrdne sulfate to estrone and the DHEA sulfate to DHEA (Dibbelt L, Biol. Chem,
Hoppe-Seyler, 1991, 372, 173-185 and Stein C, J. Biol. Chem., 1989, 264, 13865-
13872).

The steroid sulfatase pathway has been the focus of recent interest in the

25 context of breast cancer, with regard to the local intra-tissue formation of
estrogens from the abundant circulating pool of estrone sulfate (E;S) (Pasqualini
JR, J. Steroid Biochem. Mol. Biol., 1999, 69, 287-292 and Purohit A, Mol. Cell.
Endocrinol., 2001, 171, 129-135).
Inhibition of this enzyme would prevent E;S from yielding free estrone (E;),

30 which can be transformed into estradiol (E;) by enzymatic reduction. In addition
to the estrone sulfatase pathway, it is now believed that another potent
estrogen, androstenediol (adiol) obtained from DHEA after hydrolysis of DHEA-S,
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Other non-steroid sulfamate compounds which release derivatives without

. estrogenic properties have been presented as acceptable drug candidates such

20 as 6,6,7-COUMATE, a standard non-estrogenic sulfatase inhibitor from the
literature (Purohit A, Cancer Res, 2000, 60, 3394-3396).



H2ZN- S O Il O 6,6,7 COUMATE Human car boni c anhydrases
catal yse the conversion between carbon di oxi de (CQO2)
wa@r@skss4bi car bonate ion (HCO3 ")/ and are i nvBCT/BR2004014847
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Tt is therefore of particular interest to have compounds with at least one,
preferably at least two of the following activities: aromatase inhibition, steroid
sulfatase inhibition and carbonic anhydrase inhibition.
Recently, B. Potter et al. (J. Med. Chem., 46, 2003, 3193-3196) reported that
15  sulfamoylated-derivatives of the aromatase inhibitor YM 511 inhibited sulfatase

and éromatase activity in JEG-3 cells.
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25 Compounds presented as useful for the treatment of estrogen-dependent
diseases, are described in US 2003/0008862A. Imidazole derivatives with anti-
aromatase properties are described in WO 2004/054983.



derivatives, which are potent aromatase and/or steroid
sul fatase and/ or carboni ¢ anhydrase inhibitors.
w@\a@bhess4Dbj ect of this invention is to provi dBCEHEP2004/014847
phar maceuti cal conposition «£ontaining, as active
ingredient, a 1-N-arylam no-| Himdazol e derivative as
depi cted below. A further object of this invention is
to provide the use of 1-N phenylam no-|H m dazol e
derivatives in the manufacture of a nedicanment for
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Canlrrggaz%lrla adg?/lv tlt\)/gé tlnoﬂwe manu?acture 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.

The 1-N-phenylamino-1H-imidazole derivatives of this invention are represented

15 by the following general formula (I):

' @

and acid addition salts and stereoisomeric forms thereof, wherein :

e R, and R, are each independently hydrogen, a (Ci-Colalkyl or a
(Cs-Cg)cycloalkyl ; or Ry and R, together form a saturated or unsaturated 5-,

20 6- or 7- membered carbocyclic ring;

o Qis (CH)mX-(CH2)n-A;

e Ais a direct link, O, S, SO, SO,, NRs;

e Xis a direct I'ink, CF,, O, S, SO, SO, C(0), NRs or CR¢Ry;

e Zis a group selected from:



benzot hi ophene ring; R3 and R8 are each independently
hydr ogen or a hydroxy, cyano, hal ogen, nitro, (G
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-C6) al kylthio, (Cl- C6)al kyd sul fonyl, acyl, (d-C
6) al koxycar bonyl , carboxam do, OPOQ(OR 0)2, NRLOR11,
SO2NR1ORI I, OSG2NR1OR11, OSQ20R10, SO2CR10,
SSO2NR10R11, CF2SQ20R10, CF2SO2NR1ORi i
CF2-tetrazolyl or NRi 2SO2NR10OR11, OSO2NR12SO2NR10R11,
CO2R10, R10R11, OCHO R10R11, OCSNR10R11,

SCONR10OR SCSNR10OR11, tetragpl yl, NRL2CONRLORL1, Re
NR10-2A3kgroup; when Q Z i sAxqa1s 0, 1 or anfyp
is 1, (F@ and R8 --a_ itro, OP (Rl/ (Rg)p
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SCONRLIOR11, SCSNR1OR11, tetrazolyl, NRi 2CONRLOR11, Rs
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roup; R4 and R9 are each
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gglsl, 0, -CHO CONRI ORU, OCHO OCONR1OR11,
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benzothiophene ring;
e R; and Ry are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, (Cl-Cg)aIkyl, (Cy-Ce)alkoxy, trifluoromethyl, (Cy-Ce)alkylthio, (C;-
10 Ce)alkylsulfonyl, acyl, (Ci-Cs)alkoxycarbonyl, carboxamido, OPO(ORyp),
NRioRi;, SO:NRyRis, OSO:NRjoRii, OSO0Ris,  SO20Rip,  SSO2NRjoRyy,
CF.S0,0R g, CF,SO,NR6R11, CF,-tetrazolyl or NR12SO,NRy0R11,
0OSO,NR1;SO,NR3gR11, COsR19, CONR;3gR;3, OCHO, OCONRyoR;y1, OCSNRyoRy1,
SCONRyoR13, SCSNR1oRyy, tetrazolyl, NRizCONR1R11, NR1o-CHO group;
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group; when p is 2, 3 or 4 the R9Scan be the sane or

different; R6 and R7 are independently hydrogen,
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Ri o, Rn and R12 are each itdependentl|y hydrogen,

hydroxy, a (G -C6)al kyl, or a (C3-C8)cycl oal kyl; R10
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with the nitrogen atomto which they are bound, a 5-

to 7- menbered heterocycle containing one or two
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group;
20 o whenpis 2, 3 or4the Res can be the same or different;
e R¢ and R; are independently hydrogen, halogen, a (Ci-Cg)alkyl or a
(Cs-Cg)cycloalkyl; .
e Rs, Ryg, Ris and Ry are each independently hydrogen, hydroxy, a (Ci-Ce)alkyl,
or a (Cs-Cg)cycloalkyl; Ry can also be a salt; Ry and Ry can also form,
25 together with the nitrogen atom to which they are bound, a 5- to 7-
membered heterocycle containing one or two heteroatoms selected from O, S
and N;
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pentyl, isopentyl or hexyl radical. Preferred al kyl
radi cal s are those having 1, 2 or 3 carbon atons. The
W 20051054832 ogen” i s understood as neani ng a chlBCT/RR2004/014847
brom ne, iodine or fluorineg atom The term
| L(C3-C8)cycloal kyl" is understood as meaning a
saturated nonocyclic hydrocarbon having 3 to 8 carbon
atons. A (C3-C8)cycloal kyl radical is for exanple a
cycl opropyl, cyclobutyl cycl opentyl, cycl ohexyl,
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butyryl or a valeryl radicjg ‘ Bg)red acyl radicals
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such as rochloric acid, hydrobronmic acid, sulfuric

1&ci d:,omnpumdscoratbe @teremsomerlc forms thereof, when they exist.
In the description and claims, the term “(C;-Cs)alkyl” is understood as meaning a
linear or branched hydrocarbon chain having 1 to 6 carbon atoms. A (C;-Ce)alkyl
radical is for example a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,

pentyl, isopentyl or hexyl radical. Preferred alkyl radicals are those having 1, 2 or

20 3 carbon atoms.
The term “halogen” is understood as meaning a chlorine, bromine, iodine or

fluorine atom.

The terfn “(Cs-Cg)cycloalkyl” is understood as meaning a saturated monocyclic

hydrocarbon having 3 to 8 carbon atoms. A (Cs-Cg)cycloalkyl radical is for
25 example a cyclopropyl, cyclobutyl, ;yclopentyl, cyclohexyl, cycloheptyl or

cyclooctyl radical.
The term “(C:-Cs)alkoxy” is understood as meaning a group OR in which R is a

(Ci-Co)alkyl as defined above. A (C;-Ce)alkoxy radical is for example a methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, n-pentyloxy or



phosphoric acid and the Iike or with organic

carboxylic acids such as acetic acid, propionic acid,
w@bopsosese2 aci d, pyruvic acid, oxalic acid, malPCIT/BR1004/014847

fumaric acid, tartaric acid® citric acid, benzoic

acid, cinnamc acid, mandelic acid, nethanesul fonic

acid and the |ike. Especially preferred are those
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hydr e41Edr Qlsalt @}ﬂtﬁ a@D&hiﬁbhmnﬁor wﬁﬁlhh ioPgHNRT drvtingrsatie &s @tﬁéthylamlne
npounds of a faornul a are those in which: _ one

® aﬁtﬂran@ammeaprrtw%r%ydromthﬂ)anm 1orthe coptehRf *mnvent'on, this

NRi g@m@ Neaves d mbieg,. ot her is hydrogen or a
hydr oxy, cyg BBS 5a ogg?}wrl}(’lTrloﬁl (GrC 6)alkyl, O

- C6) Eheé bxtp, 7-merrfbetadr hatetdaydle cgrobe satahagekon wﬁatﬂra(e@ and includes

Cg?)b&{g% %@!e QI%E@ erc%éﬁk%%? %%9@%&9’(%@0@ imidazolidine,

gr oumpev@dnp@)rpipetazhrw, Inyorphaliney pgrebligmeup of these

unds of nd R3
f or Gapbowytars e B) oy RaBebsrls, BRBSRl with inorganic
acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid and the like or with organic carboxylic acids such as acetic acid,

propionic acid, glycolic acid, pyruvic ‘acid, oxalic acid, malic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid,
20 methanesulfonic acid and the like. Especially preferred are those salts which are

pharmaceutically acceptable.

Among the compounds of formula (I), those which fulfil at least one of the
following conditions are preferred:

25 e R;and Rg are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, (Ci-Cg)alkyl,  (Ci-Cg)alkoxy, trifluoromethyl,  (Cy-Cs)alkylthio,
(Ci-Cs)alkylsulfonyl, acyl, (Ci-Cs)alkoxycarbonyl, carboxamido, NRyoRy;,
SO,NRygRi;, OSO:NRjgRy;, OSO:NR;,SO:NRygR;;, OCHO, NR;2SO,NRjoR;4
group;

30 e Ry and Ry are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, (Ci-Cs)alkyl, (Ci-Cg)alkoxy, trifluoromethyl,  (C;-Cs)alkylthio,



the other is hydrogen or a hydroxy, halogen, nitro,
cyano, (Q QCal koxy, NRLOR11l, SO 2NRi oRn, OSO2NRi ORi
WO 2005858842SO2NRi ORn, OSO 2NRI OSO2NR1I Rl 2 gr ORQI/EP2004/014847

Preferably, the conpounds of formula (1) are those in

whi ch: one of R3 and R3 is cyano; and the other is

hydr ogen or a hydroxy, halogen, nitro, (Cl-C6) al koxy,
trifluoromethyl, NRi ORn, SO2NR10OR11, OSC2NRi ORn,
NR12SO2NRi ORu group. Further preferred conpounds are

‘th 4
hyar oxy tCeoaiRysuid ok (£HEeRohZabshyinOERpBiariide, NRuoRu,
?grcggeps%mok&y,ocﬁ%myﬁ. Cblsbahmzs@?}lkadhmgmupr ro, N~
i a al kox i, fl.uor ome
e, RoRnd Reisgacth Mdspedaql s SE e Coaiie o an
%2 heg gkgfunn%dm&éeréaeﬁ rrﬁ‘dé'iﬁ@ﬁ&éiﬁl?h%s éﬁ@S%LGE)HWl.Ch
i s hydrogen, hydroxy, cyano,

®.hydrogen or a hydroxy, cyano, hal ogen, nitro,

- Cgs%mmw(ﬁefer%ﬁnlﬁgﬁﬁ%d ffoH‘I ) %g%@ ¥I|lcrse W\Nh@(ﬂ

pr ef er oad of Rmamlr Relis ahydroxyyuiiteo, (N Bmlh{, eOSOﬂiRmRMmT NR12SO,NR10R 11
R4 is h dro% and R9 is a hydroxy!, cyano, hal ogen,
nitro, P E%)alkyl (G -Co6)al koxy, trifluoronethyl,

NRi DR'ﬂhPe @?@N:?A 0g éﬁ%ﬂa Ogldfay@ GENNA ha?@f@aNRrrtre,Rncl-cs)arkyr

roup. Particularly preferred, co nds o

o  hdseCoskon; ohEoranein. v i e Goakugufor, acy,

hef el r zarré&%k&?enyrl carﬂoaaneeowiger . osézmq QUURISSO,NRgRy;
an re erably as follo R8 i s hydrogen,

hydroxgrothval ogen, nitro, cyano, (Cr - C6) al koxy, NRi

ORn, SO2NRI ORH, OS2NRi OR 1, NRi 2S2NRi ORu or

OSO2NRi OSO2NRnRi 2 group; R9 hydrogen or a hydroxy,

cyand pattiatlache prefarrdd group GF theSs xamkguinds(aBk thase immibisky ,

111 Seporet L, (NS G0, SERENE ey GPB
e the other is hydrogen or a hydroxy, halogen, nitro, cyano, (C;-Cg)alkoxy,
NRigR11, SO:NRjRi;, OSO2NRjoRi;, NR12SO;NRioR1i, OSO;NR1gSO;NRyiR;z

group.

"20  Preferably, the compounds of formula (I) are those in which:
. one of R; and Rg is cyano; and ,
e the other is hydrogen or a hydroxy, halogen, nitro, (C,-Cs) alkoxy,
trifluoromethyl, NR3oR11, SO2NR1oR11, OSO;NR;30R11, NR12SO>NR10R11 group.

25  Further preferred compounds are those in which:
¢ one of R, and Ry is hydrogen or a hydroxy, cyano, OSO,NRy0R;3 group; and
e the other is hydrogen or a hydroxy, cyano, halogen, nitro, (C;-Ce)alkyl,
" (Ci-Ce)alkoxy, trifluoromethyl, NRygRi;, OSONRyioRi1, CORie, CHO,
NR12SO2NR;6R;1 group.
30
An other group of preferred compounds are those in which:
e Ry is hydrogen, hydroxy, cyano, or OSO,NR;qR11;



p and q are as defined above. Anong the conpounds of

formula (1), those in which Qis selected froma
walreososssk: nk, C(O), SO2, CONH, C(O) (CH2) n, ( CH2D@X/EPr2004/014847

(CH2)n in which nis 0,1 on02, are also particularly

preferred. Particularly preferred are the conpounds of

formula (I'1) (N) in which: Qis (CH)n in which nis

0,1 or 2; one of R3 and R8 is a hydroxy, nitro,

NRLORu, OSO2NR10R11 or NRi 2SO2NR1ORi i group and the

ot heg | o) hyd xy,C n, tp,.

OLIS 115 5 RO g XFOR, HAGBET i (0 Coley,

- 08) al ﬂma&ow,dlﬂumauhkyM%m ﬂﬂOZNB\mBh,’ CQaRuo, CHO group.

- 06) al koxycarbonyl, carboxani do, NR1ORL1, (B@NRlORll

or NR12SO2NR10R11 group; R4 and RO are each

I nde pspediatly pyeféryett cm;muunds/dﬁmmulac@)aare thosel luro;
tro 554 ﬁ"lk (G -06)al koxy, trifluoronethyl,
| ol &5) PgeM 8d ” o6 al kyl sul fonyl, acyl, (CrC
Jal koxy Rorbvl hydP@yR O %R0 hal Rlltro, ler
NR12SO2N ORl}w%r o%(yp. i awl ar%oga@@@mw (GCelalkoxy,

i ndepend@ifiHprp '@M’ro@@mRna 029:NRadhin| KPpRipr CHO or NR:»SO;NRjoR:y
(C3C8)cg ?Ikyl pis 1l 2, 3or 4, R8 and R9
together>wth the phenyl ring bearing themcan also

forma benzoxat hi azi ne di oxide or a

{3 PR RRT ARG RH s el Brrme e e S H A Z

benzofurarpgiror a N-net hyl begéotriazol e. Ambng these p
4y formula (I1) Qse which fulfil at | 8

one o© fnggovm ng condl tiQ e ef erred: [
( CH2) ] 2,;--- oxy, hal oflen, Ry),
nitro, no or a. (CI - C6) al koxy \Rll, SO2N ﬁi//l’
N
0),

in which Rg and R are as hereinabove defined.

15 In the above defined compounds, Rg and Ry are preferably as follows:
e Rs is hydrogen, hydroxy, halogen, nitro, cyano, (C;-Cs)alkoxy, NRygR;i,
SO,NR3oR11, OSO-NR0R11, NR;12SO,NR10R11 0r OSO,NR10SO,NR;y1R;1, group;
e Ry hydrogen or a hydroxy, cyano, halogen, nitro, (C4-Cg)alkyl, (Ci-Cs)alkoxy,
trifluoromethyl, NRyoR11, OSO2NR10R11.,, CO2R1, CHO, NR12SO,NR;0R;5 group.
20 e pand g are as defined above.

. Among the compounds of formula (I), those in which Qs selected from a direct
link, C(O), SO,, CONH, C(O)(CH,)n, (CH2)n(0) or (CHy), in which nis 0,1 or 2, are
also particularly preferred.

25



OSO2NR10R11 or NR12SO2NR10R11 group; R9 is hydrogen,
hydr oxy, cyano, hal ogen, nitro, (C -C6)al kyl, (C
wO0 gopabdsaxy, trifluoronmethyl, NRLORL1, OSO2NRIPRLVEP2004/{14847

is 1, 2, 3 or 4. Most prefdtred conmpounds of fornula

(I'l) are those in which: nis Oor 1; Rl and R2 are
each independently hydrogen or (CrC 6)al kyl; R4 and

Rg are each i ndependently hydrogen, hal ogen, (CC

6) al koxy, acyl, NRLIOR11l, OSO2NR1OR11 or

Nmﬁﬁeﬁ&!ﬁr fer SRS W édfnvﬁu‘ﬁhg bf fb?imﬁl% unds of

for are hose 1, R, R2
and R4 are .each hydrogen, RO Ry hydrogen, hal ogen,
(G -06)al koxy or OSO2NR10 Particularly preferred

conmpounds of fornmula (11) re\those in which: n and p
are 1; R8 is a hydroxy, h e R,nitro, cyano (G

~06) al koxy, NRIORL1, SO2NRL osceNR!
NR12SO2NR10R11, or OSO2N NRll oup; RO is a
hydr oxy, cyano, h f ' Q< )

(Cl- C5) BI KOXy, tri¥ ullr ogst hyl . NRISRLE og%%ﬁ\lmorm,

CO2R10 or CHO group; i s cyano, hydroxy,
OSO2NR10R11 or NRlZS@NRlBRl ; s hydrogen,

hydr oxy, hal ogen, cyano or OSOZNRl(Hk?ll Anong t hese
corrpﬂ%ﬁa,, those which fulfil at |east one of the
followng ' conditions are also preferred: one of R3

and &8 |Q|sr(¢ﬁu5)a>nywhmhan|SOQT0|CB02NR10Rl 1, preferably

ano or OSC2N and ot her is hydrgxy,

Fere, rﬂﬁfo%1 SOBNRS O 2 Q}Vdﬁﬁi’zs@ﬂmﬁg?%}h OSO:NRsoRy1  or
prefer aWMZSDﬁNIRQyRyl gfou@séﬂ:NEﬂé)IBﬂier Bnoydioddie®e a hydroxy, cyano,

o o hatsgen, Hitro, (Co-Copatky, (ELESalkE, HiRucrometih, (Ccajalkylthio,

(Ci-Co)alkylsulfonyl, acyl, (C;-Cs)alkoxycarbonyl, carboxamido, NRyoRj,
OSO,NR;0R11 or NR;2SO;NR;9R11 group;

10 o R; and Ry are each independently hydrogen, hydroxy, cyano,  halogen,
nitro, (Ci-Ce)alkyl, (Ci-Ce)alkoxy, trifluoromethyl,  (C;-Cs)alkylthio,
(C,-Ce)alkylsulfonyl, acyl, (Cy-Cs)alkoxycarbonyl, carboxamido, NRjoRj,
OSO,NR;0R11 or NR12SO2NR;0Ry3 group .

e Ry and Ry are each independently hydrogen, a (C;-Cg)alkyl or a

15 (Cs-Cs)cycloalkyl; |

. pisl, 2, 3or4;

. Rs and Ry together with the phenyl ring bearing them can also form a
benzoxathiazine dioxide or a dihydrobenzoxathiazine dioxide;

o Rs; and R, together with the phenyl ring bearing them can also form a

20 benzofurane or a N-methylbenzotriazole.

Among these compounds of formula (II), those which fulfil at least one of the
following conditions are preferred:
e Qis (CHy), in whichn 0, 1 or 2;
25 o Rgis hydroxy, halogen, nitro, cyano or a (C;-Cg)alkoxy, NRioR11, SONRigRs1,
0SO,NR;oR11 or NR;;SO;NRyRs; group;



are nostly preferred. Particularly preferred are al so
the conpounds of formula (Il11): in which: Qis
w@ aapmsxe (CH2)n-A-; A is a direct bond or O PC/EBX0)4/014847
SO2, NR5; X is a direct band, CF2, O S, SO S,
C(O, NR5 or CR6R7; mand n are each independently O,
1, 2, 3 or 4, R3, R4, R8 and RO are each
i ndependent |y hydrogen or a hydroxy, cyano, hal ogen,
nitro, (G -C6)alkyl, (CC 6)al koxy, benzyl oxy,

nitr [, (Gcealkoxy, benzyi _
o) 51 K9 Sapen’ Ficiof) it hlofon, b (CrGpatkon, (Ccoalkoy,

-C6)al k 6 koxycar

NRi oRn,trifbregrosthyh NR;BGHOSOIRIRA; SO2NRI ORU,
OSC2NRLOR,, i 0, OSC2ORi 0, SS2NRi ORi .1 , CONRi
orRi 1, PABdn& 8RN, OCSNR ORI 1, SCONRLORLY,

SCSNR10OR11, NR12SC2NRi OR 1, tetrazolyl, NRLOCONRn

OH, NR1LOSO2NR11CH, - ) 2NRIORI, | .,
o NPT G SmPowndr gormul (15 arefagoeria WK R o Rn

and R akgs §3fh: i ndependent |y hydrogen, a (G -C5)al kyl
or a (C3-C8)cycloalkyl: Ri 0 can also be a salt; R 0
and ®n RanandRsarefeachindepgedantly hyxdrogen 9e (Gr€dalgdh at om

to which t ‘ - 1O
het ef ocy Iagaz%ﬁ{rgi%?ﬁgg%eﬁ%ng?m[yv\gy c[qg er oglogrg}rs" g%’i'%ﬁg?"é?f(y’ acyl,
from O NB;Rud OSO,NR bR, dotNReSObNReRpEANS t hat Q and/ or

@2 and/or RO can be on any position of the
nzot hi ophene ring. Anong the conmpounds of formula

(111 gspefameprefined oHpblihdséf fofads (N 8rethoéd @ Whith:owi ng

condition are also preferred: R3 is hydrogen, hal ogen
or cyanB;is0RBlis OS2NRIORL1 o r NR1I2SO2NRIOR11; R9

hydrogen? M adare SaeMdRen o0 ol koxy. NRIORLL,
OSC2ARi Rg larhydrogrir izebagrmR(QiFEd)alkoxy or OSO2NRoRy1.
15 '

Particularly preferred compounds of formula (II) are those in which:

e nandparel;

.o Rgis a hydroxy, halogen, nitro, cyano, (C;-Cs)alkoxy, NRigR11, SO2NRyoR;4,
0OSO3NRygR11, NR;12SO2NR10R11, or OSO;NR10SO-NR11Rs2 group;
20 e Ry is a hydroxy, cyano, halogen, nitro, (Ci-Cg)alkyl, (C;-Cs)alkoxy,
trifluoromethyl, NRyoR;1, OSO,NR;0R;11, CO2R;19 0 CHO group;
e  Rsis cyano, hydroxy, OSO;NRoR1; oF NR;2SO;NR10R13;
¢ R, is hydrogen, hydroxy, halogen, cyano or OSO,NRoR;3.

25 Among these compounds, those which fulfil at least one of the following
conditions are also preferred:
e one of R; and Rg is hydroxy, cyano or OSO,NRoR;1, preferably cyano or
OSO,NR;6Ry3; and
o the other is hydroxy, nitro, NRjoRy;, OSO.NRjoRi; or NR;2SO,NRjgR;4,
30 preferably hydroxy or OSO,NR;gR1;.

Among these compounds of formula (II), those wherein Ry and Ry; are hydrogen

are mostly preferred.



Ri o Rn and R12 are each independently hydrogen or
(Q Qal kyl . The conpounds of forrmula (111), wherein Q
WO 2006aHEBIM X- (CH2)n-A where mis 0, 1 or 2 anPCHEPR0O&014847
direct bond, SO2 or CO n 18 Oand Ais a direct bond
are also preferred. Particularly preferred are the
conpounds of formula (IV): (I'V) in which Rl, R2, R3,
R4, R3, Rgand p are as defined for conpounds of
formula (1). Particularly preferred conmpounds of
formula (1V) are those in which: R3 is cyano or
OSO2NR10R11; R4 is hydrogen, hydroxyl, hal ogen,
cyan Barttcmmrxlmmnled:are alse the compounds of fgrmula (I1D):
OSO2NR10R11, NR1OR11, NRlZS@ R10R11, OCHO,
tetrazolyl; RO is hydroge al ogen, nitro, cyano or
CO2R10; and Qis as defl above for conpounds of
formula (1). By virtue o th r capablllé% to inhibit
t he enzynes aromat ase and N stBsoid sul ?pase and/ or
car boni ¢ anhydrase, the coﬁpounds of he preseﬂag

i nventi on can be use in cE 3 n wth
other active i nﬂ;r{ for tCB'err' 3 t he
prevention of any h or non horsw d8pendent

cancer, in humans as | as in wild or dom®

ani mal s. Because of theiR4 inhibition activity

aromat ase and/or steroid sul fatase, (e conpounds of
the invention are suitable for the managenent of

est riog/dﬂch*egul ated reproductive functions, in humans

wel | (Ircp'f)n“‘ gﬂ'?z? ‘Qomestlc animals. In the

reafrre on’of the above conditions, the
conpoundslsm‘dltdcebmnd/m; $r6@,B0,pHRysed al one or in

conbinat'on ith a s ctive
est rbge ‘gIWEPo% oé')S%ggﬂjZ'a@E@I%& ﬁ?ﬁ?'m tor,
a cag bonh%nawarél@a@ﬁnueﬂmrmehwo B, 3drigndr ogen a
steroid suI fatase inhibitor, [ yase inhibito

pr ogest iRy Rer ReandRriare gaen mdeeenmlxdwﬁr@@n ofir hydroxy, cyano,
RPPOUNG dfden ! hl‘ﬁtrbnv@.mds I ar(Cfltaﬁle)‘?y U%%szdi(y, trifluoromethyl,
conbi nati on wth erapeutic ag
(C1-C5)alkylth|o (C1-C6)alkylsul onyl, acyl, (C1-C5)a|koxycarbonyl NRjoR11,
OPO(ORyp)2, OCHO, COOR;4, SO2NR1gR11, OSO;NR16R11, SO20R;9, OSO,0Ry,
SSO,NRj0R11,  CONRygRi;,  OCONRyoRj;,  OCSNRyjoR;i,  SCONR;gR;j,
SCSNRioR11, NR;;SO,NRygR1y, tetrazolyl, NR;gCONR;;OH, NR;xSO,NR;;0H,
15 -NOH-CHO, NOHSO;NR;gR;;, or OSO.NR;4,0OH group;
. pis 0,1 or 2.
. Rs, Rs, R7, Ryg, Ry @nd Ry, are each independently hydrogen, a (C;-Cg)alkyl
or a (Gs-Cg)cycloalkyl; Ryo can also be a salt; Ryp and Ry; can also form,
together with the nitrogen atom to which they are bound, a 5- to 7-
20 membered heterocycle containing one or two heteroatoms selected from O,
S and N;
e  The dotted line means that Q and/or Rg and/or Ry can be on any position of

the benzothiophene ring.

25 Among the compounds of formula (III) those which fulfil at least one of the

following condition are also preferred:



chem ot her apeuti ¢ agent such as a nitrogenated nustard
anal ogue |i ke cycl ophospham de, nel phal an,

WO pivsmpisaeri de, or trophospham de; an et hyl eni NPOPEP20k€014847
thiotepa; a nitrosourea |iHKé carnustine; a |ysed agent
| i ke tenozol om de or dacarbazi ne; an antinetabolite of
folic acid Iike nmethotrexate or raltitrexed; a purine
anal ogue |i ke thioguanine, cladribine or fludarabine;
a pyrimdine anal ogue like fluorouracil, tegafur or
gencti,t abipygs hodroBbik Haigen eF cpdnoea or anal ogue |ike

vi nbl astine, vinCristine or vinorel bi ne; a

podophy| IReti®RE@:NRasRivelt NReSONReRet; oposi de, t axanes,

docet axel j t : C i.ne, or anal ogue

i ke dongE%P’Ea?(?éénéglélrsé%r}’ @ﬁ@%ﬁ%é@aﬁ%r

m t oxant 1RQrie;hydroggh,ohalagen, aayarédn: (ﬂkﬁ(z;-,)dlkdx?a, BIRg/Ry COSOMR R, OF
Ltonycin; t L num conpoun i ke cisplatin,

::T_é\r bopl aﬁﬁﬂfséﬁhg‘kgwpl atin; a nonoclonal antibody I|ike

rituyi malg,, ®, $ R HeRPERAIMdepEGHy! HyifdgaR bt fe-el)aiRyl.

m | t ef osi ne, ‘estranustine, topotecan, irinotecan or

bi cal utam de; or with a prostaglandin inhibitor (COX

2/% j MJS gy stell] f j i On .
al so éc&&rﬁ@b o?ﬁ% rrgmcéggflf,ol o?iﬂ?a%égg%n)tk '"(\gfl';}n A& is 0,1
est r og@randeXud atdirgctr lsgndp G@s tarveEO,f uiisc O iandsA $ug Hdirest beide are also
f‘; fsrrr Ire c{;ierti lity, pregnancy, abortion or delivery,
homar s well as in wild or domestic aninal
species, alone or in conbination with one or several
ot her therapeutic agents such as LH oni st or
ant aB?i'HF'é'?'?V B‘i?tfeééqdr %ltlaf‘g@g?%ﬁq“aéogfﬂﬁw ‘ive, a
progestin, an antiprogestin or R prostaglandin
i nhibitor. Breast tissue bejng/a‘sensitive target of
estrogen-stinul ated prolifefat\ion and/ or
differentiation, inhibitorS_ of* mat ase and/ or
steroid sul fatase and/or carloni c anhydrgse can be
used in the treatnment or preNenti on éhi gn breast
di seasesi n wonen, gyn |é\i(é:ﬂ d t beni gn or
mal i gnant breast t h or "w tthout_Imeta®e asi s
both in men and wonen n mal e or THMal e donestic
ani mal s. The conpounds of ‘¢ he invention can al so be
used in the treatment or prtevention of benjgp or
mal i gnant di sease of the uterus or the ovary. | n each
casein whieh RQRIpRY) Rs, Raf R§ ared p avead definedlefor bempaeds af orenula (I).
]g] in conmbination wth one or several other sexual
docri ne therapeutic agents such as an

Particularly preferred compounds of formula (IV) are those in which:

. Rs is cyano or OSO,NR;gR11;

. R4 is hydrogen, hydroxyl, halogen, cyano, OSO,NRR11;

. Rg is hydroxy, cyano, OSO;NRgR11, NR1gR1;, NR12SO2NR;0R;11, OCHO,
20 tetrazolyl;

o Rg is hydrogen, halogen, nitro, cyano or CO,R;0; and

o Qisas deﬁ.ned above for compounds of formula (I).

By virtue of their capability to inhibit the enzymes aromatase and/or steroid
25 sulfatase and/or carbonic anhydrase, the compounds of the present invention
can be used alone or in combination with other active ingredients for the



anti androgen, an anti-estrogen, a progestin or a LH RH
agoni st or antagonist. As the enzyne steroid sul fatase
wao cnssssers DHEA sul fate into DHEA, a precur soPCDEP2004/014847
active androgens (testostendne and

di hydr ot estosterone), the conpounds of the invention

can be used in the treatnent or prevention of

andr ogen- dependent di seases such as androgenic

alopeC|a (mal e pattern loss) (Hoffman R et al.

| nvest m%%cqﬁhe g{évgpgg%ﬁr@;%éégé o?'%%ﬁ)honﬂbﬁec‘ HEbéﬁa‘ent cancer,

ace

nal 'n@fﬁﬁﬁfanﬁlia%aaéle%s af W|fdeorpHQﬁégttceammalsh8eta15e|cm‘ {hBizeidhibition
MJ, Rev. Endocr. Rel a 1993,, 45, 51-

al orastivity efarepiakassaNder #{qnff syjfatese, dhe, gplgpomcﬁ%?f the invention
sexual - SRARCHF e HAREGRRAL '0f eﬁ&ﬁjéh&eé&léﬂéda@p@ﬂuctlve functions, in
ant iandr ogen . an antestrogen,

SERerumanaas wel @sin wid or dorpestgemmais a |yase inhibitor

ot enBithe SeRiPR.d mpke 30k Shoye R 3 Compoynds of the
t r egfvERtibn @bn degosdd abnel;osfmrmmbmmtlobemduge ant@ytregen, a SERM

o GehuEiaSeh e SR80, 9L e b, Forone
sul fah@drase Qnmﬁ%rosérﬁraﬂh%cﬂé?e@ﬁt@ étel’@id‘r‘rselfateﬁe |nh|b|tor, a lyase
neurotransnmitter systems including those in

Lgcenhiofm praseaesi s d R agoRstt onasee BeidaMBounds of the
| ncrlﬁ\%gggn '@H%%‘ e g%dt ﬁ{?'cbhbhﬁaﬁ%@'ﬁltho-ﬁ ragicthérap@stic agent; a

. Rev he conmpounds of the present
i nveheinitharapeutiou agants sudk edsi| a f bitroganatad; Ayistard analogue like

cenptoEmptiie: mBBRTR " Phpatlaridl | EC EafosRlomide;  an

I ncregiggeri@inehikeDiitidtepey @l pitiosourba Idxenctaraiustum‘v@dssed agent like
system
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agent like pentostatin, miltefosine, estramustine, topotecan, irinotecan or
bicalutamide; or with a prostaglandin inhibitor (COX 2/COX 1 inhibitor).

25  The compounds of the invention can also be used for the control or management
of estrogen-regulated reproductive functions such as male or female fertility,
pregnancy, abortion or 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 a LH-RH agonist or antagonist, an estroprogestative contraceptive, a

30 progestin, an antiprogestin or a prostaglandin inhibitor.

Breast tissue being a sensitive target of estrogen-stimulated proliferation and/or
differentiation, inhibitors of aromatase and/or steroid sulfatase and/or carbonic

anhydrase can be used in the treatment or prevention of benign breast diseases



pot ent estradiol -i ndependent grow h-inhibitory effect

(MacCart hy- Moorogh L, Cancer Research, 2000, 60,
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invention, with |low tunor steroid sulfatase
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16t udhegnvgnthmcan be uspddn dhe tisatment orprqvgn@ggbpgé@c@agqmdependent
I
reL 40l M &, RS K (Rt i 8 Cffn R et al,
pandneem Derratali, 2004s 11Bat3de- 13485 irsutism, asyes (Bl et al., WO
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acidification of the extracellular medi um surroundi ng

cancagonisker antagMlith woul d create a mi croenvi ronnent

C on dIHﬁftbﬁ: rst 6 StHFOR F@Féfﬁ@aéné*sé %ﬁa?ﬁ bl&g involveBlaf theeareatment of

at acetazol am de markedl'y inhibited invasion
capacrolgmylve rdysfonetiang ragicausenihey el able jtaenhapeg igaripg end spatial

@Zzﬁﬁaw)lﬁ%g%ﬁgfqogn’agﬁﬁh %’r{ R%#Se Pgoﬁ I2§g~29x) DHEA sulfate as

Xl | ,a wWausteroid affects a number of neurotransmitter systems mcludlng those
involving acetylcholine, glutamate, and GABA, resulting in increased neuronal
excitability (Wolf OT, Brain Res. Rev, 1999, 30, 264-288). The compounds of the
present invention are thus also useful for enhancing the cognitive function,

25  espedially for the treatment of senile dementia, including Alzheimer’s diseases, by
increasing the DHEA levels in the central nervous system.

In addition, estrogens are involved in the regulation of the balance between Th,
and Th, predominant immune functions and may therefore be useful in the
treatment or prevention of gender-dependent auto-immune diseases such as

30 Ilupus, multiple sclerosis, rheumatoid arthritis and the like (Daynes RA, 1. Exp.
Med, 1990, 171, 979-996). Steroid sulfatase inhibition was further shown to be
protective in models of contact allergy and collagen-induced arthritis in rodents
(Suitters AJ, Immunology, 1997, 91, 314-321).
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U C#H%n%a% e#rag hg—fls%ga%@gﬁ.le?ﬂ%é%ﬁig Gl‘r%'gpﬁ%gt L PecRfl evidence has
shown that CA IX and XII are also expressed in some tumors and may be
functionally related to oncogenesis. Ivanov et al. (Proc. Natl. Acad. Sci. USA,
1998, 95: 12596-12601) recently hypothesized that tumor-associated CA IX and
XII may be implicated in acidification of the extracellular medium surrounding

25  cancer cells, which would create a microenvironment conducive to tumor growth
and spreading. It has been shown that acetazolamide markedly inhibited invasion
capacity in four renal cancer cell lines (Parkkila S et al., Proc. Natl. Acad. Sci.
USA, 2000, 97: 2220-2224), an effect attributable to CA II, IX, and XII, which
were expressed in these cells. Leukemia cells can easily spread from bone

30 marrow to other organs via circulation, but various leukemias differ in their ability
to form extramedullary tumors i.e., metastases. If CA activities were essential for
invasion by other cancer cells, one could analogously predict that active CA(s)

could also function in leukemia cells.



agents selected fromthe group consisting of

sweet eni ng agents, flavouring agents, colouring agents
WwW@e@s05883Er vi Nng agents in order to provide PCT/EP2004/014847

pharmaceuti cal ® el egant and8pal at abl e preparati ons.
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W th non-toxi c pharmaceutically acceptabl e excipients

that are suitable for the manufacture of tablets.
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capsules, or syrups or elixirs. Compositions intended for oral use may be
prepared according to any method known to the art for the manufacture of
pharmaceutical compositions and such compositions may contain one or more
agents selected from the group consisting of sweetening agents, flavouring

25 agents, colouring agents and preserving agents in order to provide
" pharmaceutically elegant and palatable preparations. Tablets contain the active
ingredient(s) in admixture with non-toxic pharmaceutically acceptable excipients

_ that are suitable for the manufacture of tablets. These excipients may be for
example, inert diluents, such as calcium carbonate, sodium carbonate, lactose,

30 calcium phosphate or sodium phosphate; granulating and disintegrating agents,
for example, corn starch, or alginic acid; binding agents, for example starch,
gelatin or acacia, and lubricating agents, for example, magnesium stearate,
stearic acid or talc. The tablets may be uncoated or they may be coated by
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acids and a hexitol such as polyoxyethylene sprbitol monooleate, or condensation
products of ethylene oxide with partial esters derived from fatty acids and hexitol

25 anhydrides, for example polyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example ethyl, or n-
propyl, p-hydroxybenzoate, one or more colouring agents, one or more
flavouring agents, and one or more sweetening agents, such as sucrose,
saccharin or aspartame.

30 Oily suspensions may be formulated by suspending the active ingredient(s) in a
vegetable oil, for example peanut oil, olive oil, sesame oil or coconut oil, or in
mineral oil such as liquid paraffin. The oily suspensions may contain a thickening
agent, for example beeswax, hard paraffin or acetyl alcohol. Sweetening agents



exanpl e soybean, lecithin, and esters or partial
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to the known art using those suitable dispersing or wetting agents and
suspending agents which have been mentioned above. The sterile injectable
preparation mayAaIso be a sterile injectable solution or suspension in a non-toxic
parenterally acceptable diluent or solvent, for example as a solution in 1,3-
25 butanediol. Among the acceptable vehicles and solvents that may be employed
- are water, Ringer's solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil may be employed including
synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find
30 use in the preparation of injectables.
Dosage levels of the order of from about 0.0001 mg to about 20 mg/kg of body
weight per day are useful in the treatment of the above-indicated conditions, or
alternatively about 0.1 mg to about 2000 mg per patient per day.
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It will be understood, however, that the specific dose level for any particular
patient will depend upon a variety of factors including the age, body weight,
general health, sex, diet, time of administration, route of administration, rate of
10  excretion, drug combination and the severity of the particular disease undergoing

therapy.

According to another object, the invention relates to a method for the treatment

or prevention of the above-mentioned diseases, disorders or conditions. The
15 method comprises administering to a subject (human or animal) in need thereof

a therapeutically effective amount of a compound of the invention or a

pharmaceutically acceptable acid addition salt thereof.

The 1-N-aryl-amino-1H-imidazole derivatives of formula (I) and their acid

addition salts can be prepared following general schemes I a, I b, IIa, IIb, III, IV
20 and V in which O, represents (CHz)m and (), répresents (CHy).
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According to scheme I a, N,N-disubstituted aniline (3) can be obtained by
5 condensation of the aniline derivative (1) with halogeno derivatives, alcoyl

derivatives, sulfonyl derivatives or sulfinyl derivatives (2) using standard

conditions (March J., Advanced Organic Chemistry, Fourth edition, Wiley

Interscience, Néw-York). Most of the halogeno derivatives, alcoyl derivatives,

sulfonyl derivatives or sulfinyl derivatives (2) are commercially available or are
10  synthesized by usual chemistry methods (see experimental part).



Al ternatively said conpounds (8) where R3 or R4 is an

el ectron-w t hdrawi ng group can be obtai ned by

w@oedesssat i on of the N-imdazol oaniline (9) w REI/EP2004/014847
hal ogeno derivatives, alcogB derivatives, sulfonyl
derivatives or sulfinyl derivatives (2) using standard
conditions (March J., Advanced Organic Chem stry,

Fourth edition, Wley Interscience, New York). If R8

is ester, saponification of conpound (8) gives

car b@d?ﬂﬂ)édhdd@) iy %bh\)'(é?‘teaytouﬁsbJ ﬂltr&@ QPEHiGAtVE (B @&%dar‘d‘ conditions,

R8 is sulfam de, can be directly obtained wt

cor riben redussd te aﬁf@d the d dydisehsiiiuyed hwame ﬁfaﬂoagulad4)

d

Sgg' Aljl%ﬁ'rgézfﬁlgé/z)che {5 btstztgo rérgz(f)rﬁeu@ Isﬁﬁﬁ%;dr%’ar@ﬂ b selective N-
Syntahlqdatinn dfgﬂa%/drm dféfyarml]ra QS)Qmﬂ'pa kmluip()@jd ofsforrhtilai (R dsing the

2 oo Bestr e BY Lh L etciastl b Kor ) (AbEiegantoss; aribr® or the
Comhﬂﬂpﬁﬁhes‘éﬁbéd@yﬂ th‘?&ng ebal. «?@&&eaﬁbfﬁleﬂéré\ 196234 )4717-20).
10 11 / i V. \\ X A M@m f}(y% 12 13 Accordi ng

to sﬂwaneonclsena@mno@fe@b %tih dia RKYbisothiagygnate derivative or an
ot el Byl QR S T iabmiirice (o)

( Ni smiidkis tFansﬁymted dgithe 1 mﬂno—ﬂmdm Z‘GDIOM (b)yby treatment with an

1|aydra%%elﬁ<%téc8{]c éf 3 l— §J|€hUI‘IC acid.
Desulfurization of (7) in acetic acid, following the conditions described by
S.Grivas and E.Ronne in Acta Chemica Scandinavia, 1995, 49, 225-229, gives the
final 1-N-phenyl-amino-1H-imidazole (8), which is optionally converted to one of
its acid addition salts.

15
Alternatively said compounds (8) where R; or R4 is an electron-withdrawing
group can be obtained by condensation of the N-imidazoloaniline (9) with
halogeno derivatives, alcoyl derivatives, sulfonyl derivatives or sulfinyl derivatives
(2) using standard conditions (March J., Advanced Organic Chemistry, Fourth

20  edition, Wiley Interscience, New-York). “
If Rg is ester, saponification of compound (8) gives carboxylic derivative by usual
chemistry methods.
If Rg is sulfamide, it can be directly obtained with correct substituted alcoyl
derivative or halogeno derivative (2).

25 if Ry is cyano group, reaction with sodium azide gives tetrazolyl group (Kiyoto K.,
Synthesis, 1998, 910-14).
The compound (9) is obtained by a process similar to the process disclosed
herein above for obtaining the compound (8) starting from the compound (4).



J Og Chem 1978, 43, 4194-97) gives the hydroxyl
conpound (10). Reduction of nitro conpound (8) by

W@ e@anssss2 chl ori de or with rut heni um and hydr aeC BP0V 14847
02051821) gi ves am no-conp@é#énd (12) (Matassa V., J Md
Chem 1990, 33, 2621-29). These conpounds are
transfornmed into the correspondi ng sul famates (11) or
am nosul fonyl am nes (13) by treatnment with sodi um
hydri de and sul fanmoyl chloride (Nussbaumer. P, J Med
Chem 2002, 45, 4310-20) or ion with sulfanoyl
chloride in dinmethylacetam déa?ﬁif? (Makoto O
Tetrahedron letters, 2000, 41, 7047-51). These
hydroxyl .conpounds can be transformed into formate
derivativés hy treatment with fornyl acet e
(Schrei nerZ/E.\ Bi oorg Med Chem Lett, 2004, '{‘
14, 4999R 21 or into | Himdazol e-1-car ,ét
derivatiyes by _kreat ment th N, N' - car bonyi d{ i m dazol e

(Fi sgh (@yhcnrhe 02—~1—> 29- 30 ytg R
(10) 'd 2) havi ng Y ﬁ an am no ands dr oxyl | n@\
an or wRijo position, e %'r ansf or med g0~ The OSO,NH,

correspondi ng benzoxat h| azol es foll ow ng t he

condi tiops propdded by K. K Andersen {J O g Chem
1991, 57,0 23, 6508-6516). Wen X is CO or CS,
reducgion of ketone, thioketone, am de, thioamde is
perforned foll ow ng standard conditions (March J.,
Advanced\ Organi c Chem stry, Fourth edition, WIley

I ntersci énce, New- York). These reduction steps can be
effectlve{ at any steps of synthesis prqcess. Scheme H

V- N I R9) P 16
il7 N) % +()m()n (R9) Q(Q/\%ﬁ()m()p

(R olP

(R 2P \
( )m | R; ( )m ~( )n
NHSOzNHz ‘

5 According to scheme Ib deprotection of methoxy or benzyloxy derivatives (8)
with tribromoborane (McOmie. J.F.W, Tetrahedron, 1968, 24, 2289-92) or
piperidine (Nishioka H. Synthesis, 200, 2, 243-46) or by hydrogenation (Felix A.,
J Org Chemn, 1978, 43, 4194-97) gives the hydroxyl compound (10). Reduction of
nitro compound (8) by stannous chloride or with ruthenium and hydrazine (WO

10 02051821) gives amino-compound (12) (Matassa V., J Med Chem, 1990, 33,
2621-29).
- These compounds are transformed into the corresponding sulfamates (11) or

aminosulfonylamines (13) by treatment with sodium hydride and sulfamoyl

chloride (Nussbaumer. P, J Med Chem, 2002, 45, 4310-20) or by reaction with
15  sulfamoyl chloride in dimethylacetamide (DMAc) (Makoto O, T7efrahedron letters,

2000, 41, 7047-51).

These hydroxyl compounds can be transformed into formate derivatives by

treatment with formyl acetate (Schreiner E.,Bioorg Med Chem Lett, 2004, 14,



ISR , ' \\ VN-XA On( ) 18 19According to schene
Ha, conpounds (15) can be obtai ned by the sane

wEe@sesisie as conpound (3) in schene |a startiPQI/EPING/014847
conmpounds (1) and (14) or B§ condensation of the
N-im dazol oaniline (9) with hal ogeno derivatives,
al coyl derivatives, sulfonyl derivatives or sulfinyl
derivatives (14) using standard conditions (March J
Advanced Organic Chemi stry, Fourth edition, WIley
| Nt &4oR81:3f5Y ’orl\lﬁ’ﬁ@f Fﬂgﬁﬂdazmﬁtcﬁﬁo@l}ﬁe NSRS by treatment with

deri Va?I ves, al coy erivatives, fonyl derivatives

or sMNf—carbdmydtblmldazt)ie\(E'sci(eftAW abathesisn20@, 4| 29-30)

v Ao o AL ke V2 ot i ot

Sapq:fbsfubﬁ addndhie t@énsﬁ@m@dltﬁ dhé &&}e@bmﬁﬁg bantosathidzoles following the
derivative by usual chem stry

Su! faeniitions propesed By ABGEIEHN QEOHT (HBAmvHIoH: Sy 3% G508-6516).
Sub%hérrsgg ébc&ytsdeFédﬂ%ﬁéﬁ’%f Yetdhal QHSRétoH@féMEFé \tRicamide is

(14) 'S cyano group, reaction Wth sodi um azi d
gi vq:erfpsnedaﬁcdibwlnggﬁtmq@rq rondiiansKMarcbyhit Adeiised Crgmiic Chem/stf%

21 AR ) e B D90 Bl s con e

J. F.éffecthet atadng dtaps of %Q&Bess?érocé’é&SQ 92) or by

hydr ogenation (Felix A , 1978, 43,
197194- 97) gives the hydr oxy ﬁf‘%phene (16).
Reducti @p of nitro benzothi ophene conpound R:«l5) by
st annous Qori de gives am no-benzot hi ophertz-&)

( Mat asgg ) JMed Chem 1990, 33, 2621-29) e
conpounds 5’16) and%‘&S) areRtransfor nmed info the -

corre Mhg sUt 1 ani nosul Nalmﬁgg
(19)Rs E}E: gg t he san‘e condi t é)g for the thesis o ®oPp
conpR (11) or (13). i on of sul phtr on 7 R,

benzot hi ophene by hydr éen peroxide in trifluor oa<,;5et‘1(°é
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acid, following the conditions described by Givas S

and Ronne E. {Acta Chem ca Scandi navia, 1995, 49,
WQ2®H5828)¥2 or by neta-chl oro-per-benzoi c aci d i PCT/EP2004/014847

nmet hyl ene chl ori de gives the oxydi sed

benzot hi ophenes. (Ohg H H., J Med Chem 1987, 30, 12,

2295-2303). Reduction of am de, thioam de, ketone,

t hi oket one when X is CO or CS or reduction of oxidised

sul phur function is perfornmed follow ng the conditions

desc ofr5C. 9
0s O7Aé%§‘d1 é&ajogg&h%fn% LER co{nboNﬁ%’sr gges cal?\éI Eeévc?bgéined t\% the same

Yor kprot&hee as momp@zm/\mzn schepa I str@ipgrrase éempewnds (1) and (14)

19779, X: @%ﬁﬁsga?‘m?@ﬁ@% ﬂﬁ@%&olﬁé‘amlﬁé QE‘A’ | onggfgqvgé@\(?ajc\/es alcoyl

J., detivatives Qlfgayll delﬂaavestorysulﬁm,dr térivatives qi4) WSIngy standard
| nt erscj ence

o ORGRNE (M 1 VA anctE DrgRlss Che By T FOUE Scltio, Wiley

ﬁr %ﬁﬁé'sq%e n‘?@\ﬁ#‘&d}kﬁ Modt Fofl tHd) ﬁ’alblj@oo dkma‘tlvés,;\bléa(ym derivatives,
23 F{SUdeny)dEleHS@ mg;ulﬁnyl derlvaglves (14) are commercially available or are

synthesized by usual chemistry methods (see experimental part).
If Rg is ester, saponification of compound (15) gives carboxylic derivative by
10  usual chemistry methods.
If Rg is sulfamide, it can be directly obtained with correct substituted alcoyl
derivative or halogeno derivative (14).
if Rg is cyano group, reaction with sodium azide gives tetrazolyl group (Kiyoto K.,
Synthesis, 1998, 910-14).
15 Deprotection of methoxy or benzyloxy benzothiophene (15) with tribromoborane
(McOmie. J.F.W, Tetrahedron, 1968, 24, 2289-92) or by hydrogenation (Felix A.,
J Org Chem, 1978, 43, 4194-97) gives the hydroxy benzothiophene (16).
Reduction of nitro benzothiophene compound (15) by stannous chloride gives
amino-benzothiophene (18) (Matassa V., J Med Chem, 1990, 33, 2621-29).
20
These compounds (16) and (18) are transformed into the corresponding
sulfamates (17) or aminosulfonylamines (19) using the same conditions as for
the synthesis of compounds (11) or (13).
Oxidation of sulphur on benzothiophene by hydrogen peroxide in trifluoroacetic
25  acid, following the conditions described by Grivas S. and Ronne E. (Acta Chemica
- Scandinavia, 1995, 49, 225-229) or by meta-chloro-per-benzoic acid in
methylene chioride gives the oxydised benzothiophenes.(Ong H. H., J Med Chem,
1987, 30, 12, 2295-2303).
Reduction of amide, thioamide, ketone, thioketone when X is CO or CS or
30 reduction of oxidised sulphur function is performed following the conditions
described by Ellefson C. (J Med Chem, 1981, 24, 1107-10), Hajos J. (Complex
Hydrides, Elsevier, New York, 1979) or Drabowicz S. (Org Prep Proced Int, 1977,
9, 63-83) and Bordwell 1. (J Am Chem Soc, 1951, 73, 2251-53) or following



_l4- i m( ) (Oq 24 25 According to schene lib,

conpounds (21) are synthesized foll ow ng the sane
wa@shessiez net hods as for conpounds (3) startiPQI/EPING/014847

conmpounds (1) and (20) or @9) and (20). 3-Hal ogeno

benzot hi ophene derivative (21) treated by aqueous

net al hydr oxi de (Svoboda J., Collect Czech Chem comm

2000, 65, 7, 1082-92 or Sail D., J Med Chem 2000, 43,

4, 649-63) gives 3-hydroxy benzothi ophene derivative

(22) a [ t

{: ha%tgt:idagrﬁBgéro%ggﬁ)is gﬂlé%@ ﬂ%@d (9%648@ 9?@%770 G 55chsué'§h edition,

gi veWiley dmenssidneez blewﬂ&ﬁh)en%eé@rwnﬂnmear(dzaquuctuon steps can be

g PRl 1, (7, o o e

respectively by deprotection of 2-nethoxy

nzot hi ophene derivative ( wi th pyridine
tlhi/edrochl oride (Cannizzo S. ,E%')'%Féﬁbqfdi ¢ Chem 1990,
27, 2175R9) and by reduction of 2-nitro R,

benzot hi op e conpound (21) by stannous chl 'de
( Mat assa Yhed Chem 1990, 33, 2621-29)
conpounds 'i22) and (24) cap®Rbe sul f anoyl af&d tNo gi ve Rop

(23) ape (%) + ushogxy he ofdi tions a 8
syntH -@ of corrpdgrhdé)" (13) Dex nat\K)gﬁ(dlf S
2- H be hi ophene derivati ve\\(g 21y with DX&#Al um am des \\(o)q

or alfyls |eads to I|th|2§t|on C2 posﬁ4t|0n ”

- Addi tion of sulfuryl chloride yields chlorosulfonyl
conpound that is treated by aqueous ammobnia in acetone
(Gaham S., J Med Chem 1989, 32, 2548-54) to give
2-sul fonam de benzot hi ophene derivative (21) or
addi tion Bﬁ dry ice foll owed by hydrol ysisRg{ves
2-car boxyl i Cld benzot hi ophene derlvatlvé%z?ﬁy
(NhteckaR N@d Chem_ 1997, 40, 705-16)

3- Carboxy |C|or car boxgft

affidfeubenzot hi ophene deffi vative R oo,
(21) is %h;ﬁd\?f dt ment of —3—++ benzetidg| éhe A\@ e
deriva cetyl chl or|mn S
chl ori 1 owed by hydr 6(bMSI s with vat

\
( Bonj oukl i an R, 2 = ©h

I y I Y
‘Q/ ()m \m _@/ ()m @NHSO i

According to scheme IIb, compounds (21) are synthesized following the same

synthetic methods as for compounds (3) starting from compounds (1) and (20)
10 or (9) and (20). ‘

3-Halogeno benzothiophene derivative (21) treated by aqueous metal hydroxide

(Svoboda 1., Collect Czech Chem comm, 2000, 65, 7, 1082-92 or Sall D., J Med

Chem, 2000, 43, 4, 649-63) gives 3-hydroxy benzothiophene derivative (22) or



Synth Comm 1985, 15, 8, 711-13) or agueous anmoni a
(Turnbull K., J Heterocycl Chem 2000, 37, 2, 383-88).
w@2@asssenni de derivative (21) is prepared fol POWEPZY04/014847
the conditions described by8Chapman N. (J. Chem Soc,

1970, 18, 2431-35) or Hageman W (Cer. O fen.,

3435173,11 April 1985). Oxidation of sulfur on
benzot hi ophene and reducti on of carboxam de,

t hi oam de, ketone, thioketone, oxydised sul phur

funcwesnédcwa&@edagra‘n%aﬁa iAtacefihe Sdregth@hol SEBFWRSI B, 7 A. C S,
foll ow n% the same conditions already presented in

thi s 1948

0 p9I°0P8)HyRsm=amino benzotbloph@rga gerivglivaNi24). R 26

27N' _I_}yﬂw F;{eﬁﬁﬁhﬁg% Jgﬁl;g&iz%@zzé}ﬁﬁo beftothidphene Herivative
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15
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25

30

(24) are performed respectively by deprotection of 2-methoxy benzothiophene
derivative (21) with pyridine hydrochloride (Cannizzo S., J Heterocyclic Chem,
1990, 27, 2175-79) and by reduction of 2~nitro benzothiophene compound (21)
by stannous chloride (Matassa V, J Med Chem, 1990, 33, 2621-29).

These compounds (22) and (24) can be sulfamoylated to give (23) and (25)
using the same conditions as for the synthesis of compounds (11) or (13). )

Deprotonation of 2-H-benzothiophene derivative (21) with lithium amides or
alkyls leads to lithiation at C-2 position. Addition of sulfuryl chloride yields
chlorosulfonyl compound that is treated by aqueous ammonia in acetone
(Graham S., J Med Chem, 1989, 32, 2548-54) to give 2-sulfonamide
benzothiophene derivative (21) or addition of dry ice followed by hydrolysis gives
2-carboxylic acid benzothiophene derivative (.21) (Matecka D., J Med Chem,
1997, 40, 705-16). | |

3-Carboxylic or carboxamide benzothiophene derivative (21) is prepared by
treatment  of  3-H-benzothiophene  derivative  with trichloroacetyl
chloride/aluminium chloride followed by hydrolysis with water (Bonjouklian R.,
Synth Comm, 1985, 15, 8, 711-13) or aqueous ammonia (Turnbull K., J
Heterocycl Chem, 2000, 37, 2, 383-88).

3-Sulfonamide derivative (21) is prepared following the conditions described by
Chapman N. (J. Chem. Soc., 1970, 18, 2431-35) or Hageman W. (Ger. Offen.,
3435173,11 April 1985).

Oxidation of sulfur on benzothiophene and reduction of carboxamide, thioamide,
ketone, thioketone, oxydised sulphur function can be performed at any step of
synthesis following the same conditions already presented in this description.



According to schene |11, conmpounds (27) are obtained
by condensation of the N m dazoloaniline (9) with
WO s@s9s8esat e derivatives (26) using standard coPdi/EPIINE014847

(March J., Advanced Organi @9Chenmi stry, Fourth edition,
Wl ey Interscience, New York). Mst of the isocyanate
derivatives (26) are comercially avail able or are
synt hesi zed by usual chem stry methods. Conpounds (28)
and (30) are synthesized followi ng the sanme synthetic
nmet hods as for conpounds (18théemeé Iff2) i n schene
I b. Conpounds (29) and (31) are synthesized follow ng
the sanme synthetic nethods as for conpounds (11) and
(13) -in schene Ib. Schene IVV\ 9\ (RO)P (RM@)P
NH XA (m( )n ()m( )n (ROP (RI9)P 32 33/&
Accordi ng" ostcheme 'V, bi-aryl conpounds (33) \\be
synt hesi ze |l owi ng the same synthetic netRéds ﬁ

es

o}

for conp, (8) V\nt&\derlva ges (32). Der| ati

(32) are corfp‘er cially or synt hegifed Sy 7 Rgp
usual ry met hods Bur amay =S, J Wha

1955R4 Tilley J W J Chem 1989, &, 8, SGN:\©—RB
1814) r/S€heme V '/ \\ R fNH Hal (RO)P N X A ( )m( )n
(R9)Pf\|()mOn R 34 35 Azeording to schene V, 27

conpounds (35) are synthesized follow ng the sane
1 R1
I s A
R N / )
\f (Rglp _— R‘©/ Y Rgp
Ri osozm-l2

28
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.
N :

A A
@/ Rop  — R—@/ YV wa
NHSOZNHZ
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5  According to scheme III, compounds (27) are obtained by condensation of the N-
imidazoloaniline (9) with isocyanate derivatives (26) using standard conditions
(March 3., Advanced Organic Chemistry, Fourth edition, Wiley Interscience, New-
York). Most of the isocyanate derivatives (26) are commercially available or are
synthesized by usual chemistry methods.

10  Compounds (28) and (30) are synthesized following the same synthetic methods
as for compounds (10) and (12) in scheme Ib.



synthetic nethods as for conpounds (8) wth
het erocycles (34) (one or two nitrogen atons in any
wWEomsHssss) . Heterocycl es (34) are conmer ci al | BCT/EP2004/014847

avai |l abl e or synthesized byousual chem stry met hods

(see foll ow ng exanpl es). Hal ogeno pyri dine

derivatives (34) can be obtained foll ow ng

publications (Biorg Med Cheniett, 1996, 6, 21, 2613;
Mers AG J Og Chem 1996, 61 813; Tetrahedron,

1993. 4 0. r
01776%$°”W]§|§|(%§’e%‘? €l aiel S g@ﬁ’é’w\?:@edsfﬁ}\&cy [ihetic methods
obt aagfofl compoarrisKyl) amdr(dB) 'rdnsmlaeméhde& nsky, Coll ect,
Czech, Chem Commun, 1968, 33, 7, 2266; Kunieda T, J Am
Chem Soc, 1971, 93, 3487) by usual hal ogenation (I soda
S, Chem pharm Bul |, 1980, 2%chemel\8; March 1 ,
Advanced Organic Chemistry, Fourth edition, WIley
It er sci ence, New York), or from carbal dehydes
(Brederegk, Chem Ber, 1967, 100, 11, 3664; Asgans J L,
Bi oorg Me emlLett, 1998, 8,z 22, 3111) and N Ry
carboxyl| /a) ds (Huffrran KR|'J %g Chem 27 /19\62, R P
551; DaVes \? O g Chem 1961, 5) can N
ed fromalk razitfes"

transfo NIHO agl d C)‘(h|0,(I
deriw s (34) c\arm Den o
(Lutz J Og Chem 19 29, 415) by brefnati on,

or frifm carbal dehydes (RIS 3558625), and c&boxylic R
acids (SatosN, J Heterocyclhz Chem 19, 1982, 407-408;33
Fel der P, Helv Chim Acta, 1964, 47, 873) can be
transforned to acid chlorides (34). Hal ogeno
pyri dazi ne derivatives (34) can be obtained follow ng
Pi 1 agccardiftosthbme 19 Bl-arfi&o uﬂd’é‘%B ¥amBé synthesized foIIowm the

(Het er ocy cgfl 1976, 4, r?SSTbO or ) hal oge¥1at| on_ of o
1&1 kwamg/smla@tlcmgthe@eé%@r Commlda%%( R deryayves;(32). Derivatives
591, r

n4322 }\%g%%}%ﬂwdav‘éﬁztﬁ’@ g’stérgtlr}l@%iééﬁby( Begs ch@rn‘istlgjm@(ﬁods (as

e transforrre
aC| desc Burawiagl s J(Gem SPor 1985, 258Keiley 3V, J Med Cham, 1989, 32, 8,
gé}la?xyl ate derivative, sulfam de derivative and
tetr ‘e derivative are synthesized by the nethods
al ready described for schene la and R8 and (R9)p are
erfornmed foll owi ng the sang chondl V ons al ready
]%resent ed in this descri ptl groups descri bed
for R3, R4, R8 and RO can be obt ai ned by usual
chem str rret hods (for references see review on

sul f at asé' NuNssbaumer P, Medeci nal Ry N
3 Dy
R; N Rz N

| | Rg
NH Hal (R g)p N\ ’X\ ~A (R g)p
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20 According to scheme V, compounds (35) are synthesized following the same
synthetic methods as for compounds (8) with heterocycles (34) (one or two
nitrogen atoms in any positions). Heterocycles (34) are commercially available or
synthesized by usual chemistry methods (see following examples). Halogeno
pyridine derivatives (34) can be obtained following publications (Biorg Med Chem



Research, 2004, 24, 4, 529-76), on carbonic anhydrase
(Supuran C T, Carbonic anhydrase, 2004, C R C press)
waeasasssirl es from Park J D ( Heterocycl Chem PQDBP2004/014847

37, 2, 383-88), Schreiner BlP {Bioorg Med Chem Lett,

2004, 14, 4999- 5002) and Taylor S D {Bioorg Med Chem
Lett, 2004, 14, 151-155). The follow ng exanples are
intended to illustrate and not to limt the scope of

t he i nventi on. PREPARATI ONOF N N- DI SUBSTI TUTED

HYDRAdH: NESHE, 4, ATXANTS;Elyd A &; 9)argacteeq)yigve! BY) 81 Tetrahedron,
1-(4- net hoxyghfewgi)) hydr azi ne Chi or onet hYl benzoni tr'i | e

(2f5| 499361, d )OF\K?@ farbepdic esid (WQH &4Q78}.i H@iogemopynmldme
(oo, JENARRL3AR B b8 dRAfed Hh it finfdinés’ (IR, Collect,
hydr §zedhplﬁhdm gmﬁmﬂ, @;9681633 go 2266; b(umada ipldeﬂdn Chem Soc, 1971,
t

D ¢ PR 0 Dt MflobRgToh thholhS, them et bl gt 35, 5, 1405;
was hpdrohi 3. {ng’ﬁ)n;dledg@r_{]% Uhém@ﬂﬂ Fduith d@ﬁﬂicﬁ‘f WlléQQ[n[’ér%CIérQe, New-
gi ve_a

The NGRS g,?,gbfm Garlg égy%%s %@,qperegk,ggﬁgrg BgH)wez, §400¢ 11, 3664;
-(2H) » ABamid J(E| B@BEF M@d%eﬁ?‘ Let.%H)199§ §82ﬁ dBI%IE{EEJ Afboxylic acids

4-[ Mﬂuﬁman%d’aﬂo@rg Chﬁn),aZﬁ, riapbe!iﬁlornaves § ©rg)Chem, 1961, 26, 2755)
fol Néé'\zbéfpdng%qﬁwgd thtdcig 9@@‘?%5(393\451 ﬁl%ﬁérﬁﬂg%@gbg Jee%\elgtlves (39)

onitr suspensi on o
hydr cohbe obmmed(frcﬁﬁ) atkyl pfrazifesnfiontz) W B, .EOI'gaGbém,( 6964120, 415) by

(6. zérd&?da&d@r 28;\/;1’{{33 thméjqq){ngésr @ﬁ%@&h}s an rcg%ghc acids (Sato N,

heat 2Hetepodyell Chexn, fx.gr 1883). 40%408?1 Feldet Pdel @lrﬁméeribm 47, 873)
was eva}?orated under vacuum. the resultln oi |
di | UfABPSFRRsTaERed fo add ghlofidess(34)oHalogeno ﬁvr)daawe Chﬁ'é!atlves (34)

£1S DQIS ibaN oheindde RN Pirak! §%( HaPfhado, 5 189 d?ndsatg " 9948) Yanai,
t enperature overni ght he resu ting resi was

pour &leteraexslana i 976, (43831 pr bm@aknganamm ofr iyl pyridazinese(Becker, J
col | ggkiSéhent 19370, 813, 1541 2bEY85641Y"and carboxyiic acids (Boger D L, J Am

Chem Soc 1987, 109, 9, 2717) can be transformed to acid chlorides (34).

20 For all schemes IIa, IIb, III, 1V, V, carboxylate derivative, sulfamide derivative’
and tetrazole derivative are synthesized by the methods already described for
scheme Ia and R8 and (R9)p are performed following the same conditions
already presented in this description.

25 The groups described for Rs, Rs, Rg and Ry can be obtained by usual chemistry
methods (for references see review on sulfatase (Nussbaumer P, Medecinal
Research, 2004, 24, 4, 529-76), on carbonic anhydrase (Supuran C T, Carbonic
anhydrase, 2004, C R C press) and articles from Park J D (J Heterocycd/ Chem,
2000, 37, 2, 383-88), Schreiner E P (Bioorg Med Chem Lett, 2004, 14, 4999-

30 5002) and Taylor S D (Bioorg Med Chem Lett, 2004, 14, 151-155).

The following examples are intended to illustrate and not to limit the scope of the
invention.



et hanol, the brown solid afforded a white solid (4.60
g, 58 %. 1H NVMR(DWVMSO d6) : 6.54 (d, 2H), 7.00 (t,
wo pos5/078828 (t, IH), 7.62 (d, 2H), 9.83 (s, | H) PCWEP2004/014847
(s, TH. b) 4-[N(IHimda3dl-I|-yl)am no] benzonitrile
35 % hydrogen peroxide (4.90 m, 55.5 nmol) was added
dropwi se to an icecool ed suspension
of 4-[ N- (2, 3-di hydro-I Him dazol -1 -yl - 2-
t hi one) am no] benzonitrile (4.00 g, 18.50 nmol) in

acet | [

r eac? F‘Eﬁ’a'%?éaﬁ'eéth' ol\yn'!lbrﬁ}lg ypl?ﬁ’ eﬁ Qggﬁg?mgg%f?rﬂ“&m er,

adj uUEXAMRLE DH 11 with sodi um hydroxi de, treated with

sodi um hydrogen su|fite tracted wth,ethyl.

acet B'(ma(."'w ¥ mef'wgﬂﬁvé‘ﬁ'"tfiﬁgﬁv ﬂy&&%mne

sul f ahBrodRAPSEBRIERE D5U) 864,90 ¢rHON wab dftFoduced with stirring into
chromat ography on silica gel (toluene / dioxane : 6/4

y5 el @dtasla coniaivingi tolugne (204, s¥hand ﬁréath\\d%minedﬂﬁépnahéﬂw-go mmol).
ff i Y
T N B egpe tyerdifiofids 38 . oo 863N was added
| H) , partiohwisd an@lthe réacltn (mixtuteHvas SiRERARNTAtORDEX. After cooling, the
BENZOTHI OPHENE, DERI VATI VES. ANRL{ 2 LE3
e o S et WaainIth Slipahghd )t Wioirdter 4200 m to
0. 1 D o O e o 00C s,
. In ne .
RS Aon b5 B Jr0t A,/ Bebk ot o 2P P1678 40521, 6.94
0.1 ga;(%%,gﬁﬁ )@@dzmp’ybg%pmﬁe (4.00 g, 0.10 g) in

wat e e mxture is stirred at QC for 7 h
and at roomtenperature for 10 h. The precipitated

o oeSEE R pIOF B o ane (90 1)

sul f EXAMPAEt2r renoval of the solvent, we obtained the

00N kol S50 dE BTS20 (7

(d, &Y3-[N§2 3CiltydHo-1HHnidazoR1-yk-2-thibig)amnédrizEnitrile
To a suspension of 4-cyanophenylhydrazine hydrochloride (6.00 g, 35.40 mmol)
in ethanol (60 ml) was added dropwise 2,2-dimethoxyethylisothiocyanate (6.25
g, 42.4 mmol) and the reaction mixture was heated to reflux for 2 h. After

20 cooling the solvent was evaporated under vacuum, the resulting oil was diluted
with acetic acid/ water (9/1, 32 ml) and the suspension was heated to reflux for
1.5 h and at room temperature overnight. The resulting residue was poured into
water (300 ml) and a brown precipitate was collected. After trituration from
ethanol, the brown solid afforded a white solid (4.60 g, 58 %).

25 'H-NMR (DMSO ds) : 6.54 (d, 2H), 7.00 (t, 1H), 7.23 (t, 1H), 7.62 (d, 2H), 9.83
(s, 1H), 12.40 (s, 1H).

b) 4-[N-(1H-imidazol-1-yl)amino]benzonitrile
35 % hydrogen'peroxide (4.90 ml, 55.5 mmol) was added dropwise to an ice-
cooled suspension of 4-[N-(2,3-dihydro-1H-imidazol-1-yl-2-

30 thione)amino]benzonitrile (4.00 g, 18.50 mmol) in acetic acid (20 ml). When TLC
showed complete reaction, the reaction mixture was diluted with water, adjusted
to pH 11 with sodium hydroxide, treated with sodium hydrogen sulfite and
extracted with ethyl acetate. The organic layer was dried over sodium sulfate and



B- Chl or onmet hyl - b- net hoxy- benzot hi ophene A sol uti on of

t he above thio conpound (17.50 g, 75.85 mmol) in
WERRSH8¢1700 M ) was added dropwi se to a sol uPCDRPN4/014847

BF3-Et 20 (10.60 m, 83.44 @##ol) in CH2CI 2 (100 m) at

room tenperature under nitrogen atnosphere. The

m xture was stirred overni ght and after hydrolysis

wi th aqueous NaHCOB sol ution, the reaction m xture was

stirred until both phases becane clear. The CH2Cl 2

| ay egortastrael ahdéré@cudh JFiadiecramaRdraphd YA rsil
extra%t eerI th CH2Cl u. The c%rrbl ﬁ@)g gr gams(l:?éﬁﬁel goluene/

ver edigkangd Ggkyieldad aoyre pil pae evgtalligaiiondine @mamt afforded white
unde [ (18.00 g). Flash
chro%%%[ograpqtq)poog@é rﬁﬁgaﬁg& (tol uene /petrol eum

spi r tH-NMB- (BD1S0ds) : 6.58)(dy 2H),d&68 gs, 1tH)P 7180x(sudH),02.66 (d, 2H), 7.83

% { @gst hyl - 4- met hoxybenzot hi ophene:
chiSot t hyl - 6- met hoxy- benzot hi ophene as an oi l

(12.35 g, 58 %9 Major isomer 1H NWR (CDCI3) : 3.89

s, 3 4.82 (s, 2H) . 7.08 (dd, | 7.30 (s, IH,

(7 35PEEPAM;"IO& %BE%IZOLT @mg%xunvsé (14)|_2\ND (20)
3- Br pRMPLBES 2Y | OXY- benzot hi ophene N-bronosucci ni ni de
(15. 92 mmol ) and p-toluenesulfonic acid (2.70

g, 1%-Gdorar3-(3-matboxypkenyl)sulfanyipropanc2-one

- b - -hi ' 705 .
5 O5R6 13 etk JaRhh PO s Al Bcng (27678 Ty mob in
The nm'ebtiauolglvahﬁls (m'()ntrali ned3)atat8(090 fior adfedm an, smnp@hﬁd'n of 3-
in an j.ce bat ucci ni e
i elrBgypenashio 0 (i ta vl ol pAd sy Hredte (hoea, 010 o)
sodi IH'WétérC(QOD(hﬂ?tﬁe&ﬁixtﬁré(?@stuﬁéd SOCVRF 7%&% room temperature
filtered, and concentrated under vacuumto

oi | f°019sh aihe; rgeipbated moadyst is axeadied mtaetdjcfgommqﬂ@ane (100 ml),
1?5OI '\g }_%h’@& yﬁ%sﬁ?tgg%&ywﬁ%nd%@y vg%ﬂ"‘ MW%H remdval of the
| H) ,sovent Wedobtaipgd thexgoga preduct (oil, 18.70 g).
3- BromR (BBERY 15980/ (P 9R%,%3.85 QI 4l29l b ISR (dd, 1H), 6.98 (d,
1H), 6.90 (dd, 1H), 7.21 (t, 1H).
EXAMPLE 4
20  3-Chloromethyl-6-methoxy-benzothiophene
A solution of the above thio compound (17.50 g, 75.85 mmol) in CH,Cl, (1700
ml) was added dropwise to a solution of BF:.Et;O (10.60 ml, 83.44 mmol) in
CH,Cl, (100 ml) at room temperature under nitrogen atmosphere. The mixture
was stirred overnight and after hydrolysis with aqueous NaHCO; solution, the
25 reaction mixture was stirred until both phases became clear. The CH.Cl, Iayer'
was separated, and the aqueous layer was extracted with CH,Cl,. The combined
organic phases were dried over Na,SO;, filtered, and concentratéd under vacuum
to give an oil (18.00 g). Flash chromatography on silica gel (toluene /petroleum
spirit 40-60°C : 5/5) yielded a 1:10 mixture of 3-chloromethyl-4-methoxy-
30 benzothiophene: 3-chloromethyl-6-methoxy-benzothiophene as an oil (12.35 g,
58 %).
Major isomer H-NMR (CDCl3): 3.89 (s, 3H), 4.82 (s, 2H), 7.08 (dd, 1H), 7.30 (s,
1H), 7.35 (d, 1H), 7.78 (d, 1 H).



To a solution of 3-brono-6-benzyl oxy-benzot hi ophene

(2.00 g, 6.27 mol) in dichloronethane (50 mM) and

wao eooSlosssepacetic acid (1.5 nl) was added 35% aPCEBPRR04/014847
hydr ogen peroxide (2.00 m 3419.54 mvol ). After 8 h at
500C the m xture was hydrol ysed with saturated aqueous
NaHCO3, extracted with dichl oronet hane, dried over

Na2SO4, filtered, and concentrated under vacuumto

gi ve the crude product. Flash chromatography on silica

gel gxAMperss/ ethyl acetate: 9/1) yielded a linpid
I sI 10 g, 559 1H-NWVR (DMBSQd6) : 5.20 2H) ,
gl 2 ﬁremq-ﬁrbemgvlom-ben;qt lwl)engf 83 (s, |(i|) K
sol lljitﬁ> le%mé gﬁ@-ﬁé'el @goidjagég?gltrﬁ éhenegg(SlD%h\fa@ﬂ%%gd (270 g,
(des]:‘.s"ﬁa)emrﬂuy) Naener aadded WO 8634868 Abf &baitrylpxybén2ithiophene

Bl 4 st S S B0R e 120

Af t efl)WFRerRgutePwaPmaPedThdd S80S foF sstrhm Bdoléd! reaVe@ bath, and
stirred overnight , cooled to - 100C droI yzed with

i ce that Bccnimide yase remgved avcfﬂﬂrmnetlwaﬁ@utm was exteacted with
Na2 SCM,r f 'ts% Bfh an geNto@idd HA oxYéi‘C‘Né'%é ﬁft%ﬁ%d and

the cru e pro uct . %ras chromato rap on st
(t ol apppentyated bpderageuumn & give3dn gil. é[m%dlllsatlomfmru p@ntane afforded

4. 5 4. 68 2H), 5.13
]'9 ‘é’gﬁf)g‘ﬁs@(#@%mgjgé |% 7. 1218(5, H? H), (s
7 25‘H7NIGR (OMSOE) 5.1BXAMVBHES.08 (dd, 1H), 7.25-7.55 (m, 6H), 7.65 (d, 1H),

2- (chI or onet hyl ) - benzot hi ophene Sul f onyl
chI ?]%@)X%B is added to a sol ution of

(6- i@mmbgms- benzot hi en- 2- yI ) mat hanol (4.20 g, 15.50
nol I chl or onet hane . The m xture was
o -Brame-Grb oGPy PenzethiopRdria-L L-dhoxysi
1‘56”@1% Q;éygﬁhgﬁn}ﬁmﬁﬁ%i %%G&W@%th@ﬂézi“&%gwg 25 mmol) in
(s cm%)qrometl@nedﬁo mi) ang. gifluprpacetiq) acid. (105 ml)ewag ngdded 35%
H. "aqueous hydrogen peroxide (2.00 ml, 19.54 mmol). After 8 h at 50°C the mixture
was hydrolysed with saturated aqueous NaHCO;, extracted with
dichloromethane, dried over Na,S0,, filtered, and concentrated under vacuum to
20 give the crude product. Flash chromatography on silica gel (toluene / ethyl
acetate: 9/1) yielded a limpid oil (1.10 g, 55%).
'H-NMR (DMSOds): 5.20 (s, 2H), 7.20-7.60 (m, 7H), 7.72 (d, 1H), 7.83 (s, 1H).
EXAMPLE 7
(6-Benzyloxy-benzothien-2-yl)methanol
25 To a solution of 6-benzyloxy-benzothiophene-2-carbaldehyde (described by
- Nomura Y., WO 9635688 Al, 6.50 g, 24.20 mmol) in THF (50 ml) was added
dropwise to a —30°C cooled suspension of LiAlH; (0.85 g, 22.26 mmol). After
warming up to room temperature the mixture was stirred overnight , cooled to —
10°C, hydrolyzed with ice water, extracted with dichloromethane, dried over
30 Na,SO,, filtered and concentrated under vacuum to give the crude product. Flash
chromatography on silica gel (toluene / ethyl acetate: 7/3) yielded a limpid oil
(4.50 g, 69%).



PREPARATI ON OFI M DAZOLESOF FORMULA (8, 33,35) Using the
sane procedure as described in exanple 2, but

wo epbasismy t he 4- cyanophenyl hydrazi ne, hydr ocPCDEPIIE4/014847
by: - NL1-(4-cyanophenyl net B§l)-N

1- (4- met hoxyphenyl ) hydr azi ne, the foll ow ng conpound

was obt ai ned: EXAMPLE9 4-[N- (I Himdazol-I-yl)-N(4-

nmet hoxyphenyl ) am no] net hyl benzonitrile 1H NVR ( DMSO

dé) : 3.70 (s, 3H), 490(s 2H) , 660700(m 5H) ,

7 40 5 I
H(Cﬁvgt(ﬁhsoaé?tl on gsf gﬁ%’hy?& h%l-gf |scdd)e han 876615? orl)’ 7.14
V\/nl t(e, tH) F125-B.80%m/OHY, 66 % . np: 2070C 1H VR ( DVBO
de) .. 3. , 3H), 4.97 , 2H), 6.93 (d, 2H), 7.13
(d? -%K&ME&E (dH)ZH) 7. (78 (SH)IH) 7. z(34 (dH)ZH)
8 046 zyldbey- ﬁ- ﬁldrémdt )Ebr%thﬁ:plieﬂk EXAMPLEI O
4- h drox enyI [Him dazol

§m fﬁﬁYliﬁ}\l% ﬁz(éﬂlnﬁlP i'ﬂ%d ddg|a,8qleiPno® éo%%ﬁvloxv-benzothlen -2-yh)

tri | dichiGroffktHHneOf40 ml), The mixt

di c%or onet ane51 gs'ggdﬂglopgﬁaalgoﬁg (O- SneO% rggr ut ieomnI vre was

of M@lhta@ndd- atrefluxofior 12 Y} Yooled 48t room temperature then concentrated

mathox m.nol grt h onitrile (4.60 g, 15.11
%ﬁ "'zlt%hc-"\éﬁl‘gﬁ@n#/s%'ﬁgérature the m xture was

hydrlﬁLNMRC(CDClgﬁ &7 (s,2H) Sa0uEs) R NBIIGTRIA, fiH)t 216ds, 1H), 7.20-

washed with water (50 m) and with dichl oronet hane (20

10) 460 grvéihbrown solid (4.00 g). Crystallization
from acetone yielded a brown solid (3.00 g, 68% n’p

Srniion Sseossis i okl A
H .
4_ [ ﬁﬂi@ s oxgéﬁ‘é‘%ﬁrret% F?sc[\E?? |_[l e exa Ieo |2_ Ib}l/.llt)replacmg the 4-
cyanophenylhydrazine, hydrochlorlde by:
15 - N'-(4-cyanophenylmethyl)-N'-(4-methoxyphenyl)hydrazine,
the following compound was obtained:
EXAMPLE
4-[N-(1H-imidazol-1-yl)-N-(4-
methoxyphenyl)amino]methylbenzonitrile
20 'H-NMR (DMSO ds) : 3.70 (s, 3H), 4.90 (s, 2H), 6.60-7.00 (m, 5H), 7.40 (s, 1H),
7.55 (d, 2H), 7.70 (s, 1H), 7.78 (d, 2H).
Crystallization from hydrochloric ethanol yielded white crystals (5.70 g, 66 %).
mp: 207°C
H-NMR (DMSO dg) : 3.70 (s, 3H), 4.97 (s, 2H), 6.93 (d, 2H), 7.13 (d, 2H), 7.45
25 (d, 2H), 7.70 (s, 1H), 7.84 (d, 2H), 8.04 (s, 1H), 8.18 (s, 1H), 9.55 (s, 1H).
EXAMPLE 1
4-[N-(4-hydroxyphenyl)-N-(1H-imidazol-l-
yl)amino]methylbenzonitrile
A solution of boron tribromide (60 ml, 60.00 mmol) in 20 ml of dichloromethane
30 is added to a cold (0-5°C) solution of 4-[N-(1H-imidazol-1-yl)-N-(4-
methoxyphenyl)amino]methylbenzonitrile (4.60 g, 15.11 mmol). After 1 h at
room temperature the mixture was hydrolysed with saturated aqueous NaHCOs,
filtered, washed with water (50 ml) and with dichloromethane (20 ml) to give a



am no] benzonitrile 4-hydroxybenzyl brom de (15.6 g,
84.3 mmol, prepared followng Wssner A et al.,
wa 200d588mem 1992, 35, 1650) was added to a ni RCTUER2004/014847

4-[N-(I Himdazoll- yl)am #6] benzonitrile (10.00 g,

54.30 mmol ) and K2C33 (8.20 g, 59.70 mmol ) in dry THF
(150 m) at roomtenperature. The m xture was then
stirred at roomtenperature for 2 h and after poured

into water and extracted with ethyl acetate, dried

Do PRl (005 EitaralptidoRaE e didheEs bl 6l (3.00 o,
Cr y s68%0) hipatlboIC. f r omethyl acetate with (()et hanpl
E{LE'NP“ BB %els, 245, o1 < e £ G, 7655162 (m, 3w,

L 63#55%-7%7%6?\4 3‘H3, lzsl)(s i#H)20 (s, IH), 7.56 (s, IH),

he sane procedure but replacing
tthe ELA.MBLEA&JenzyI brom de by: -

> g%;ﬁ)@ﬁﬂ%ﬁ W%ﬂ?ﬁ-ﬁn -imidazol-1-

4 hyyl)amn@]hmtbmtynlenzyl brom de -

2 L LG L O ROP R BB e . et
- 3 élorJrMéd éhémdxgmybsﬁzeﬁoggmasradﬂed(tbmma«tm ofcd-{ 1004 H-gmidazol-
Chem 0C

{0 B2 rywmpiogThenzoriies 08 o240 SBRIG B0 6 Dp 48:28 0 59.70 mmal)

foll r
e tiﬂ"&r{ig'lg-lg (ﬁ?f?‘ ngiaglgggﬂgén?eratﬁf@mhg mikBfle WeB®H2n stirred at room

2 c hitemp@ra;w@rfpbz djnaadmﬁer pyuregurﬁr@ water and extracted with ethyl acetate,

CoI e r@e?ﬁ@e&aWA %@ gfﬁ]%Fb% Salﬁhméaﬁgﬂtpﬁetg%’@&ig%’ I‘-rgbd geWe crude

4232pr3_ﬂl)ct (1&0() ghasosolid)e tArydtallization tfrom pthyhadetgdtervétinetidnol yielded
] lclh'i \éwﬂeé Pwd@@%ﬁ'@gée’zwg@ & (prepar ed
followi ng Leonard F. and all. J. Med. Chem, 1965, 8,
812_’}-I5-KIMR (DMSO dg) : 4.80 (s, 2H), 6.65 (d, 2H), 6.91 (s, 1H), 7.04 (d, 1H), 7.20
(s; 1H), 7.56 (s, 1H), 7.63 (d,2H).
. Using the same procedure but replacing the 4-hydroxybenzylbromide by:
20 - 3-chloro-4-hydroxybenzylbromide
- 3-bromo-4-hydroxybenzylbromide
- 4-hydroxy-3-methoxybenzylbromide
- 2,3,5,6-tetrafluoro-4-hydroxybenzyichloride (prepared following Angyal
S.J. et al., J.Chem. Soc. 1950, 2141)
25 - 3-formyl-4-hydroxybenzylchloride (prepared following Angyal S.J. et al.,
J.Chem. Soc. 1950, 2141)
- 1-benzyloxy-4-(2-bromo-ethoxy)-benzene (prepared following Brinkman J.
and al. Bioorg. Med. Chem. Lett., 1996, 6, 21, 2491-94) '
- 2-chloro-5-chloromethyl-pyridine
30 - 4-(bromomethyl)benzene sulfonamide (prepared following Colescott R.
and all. J. Am. Chem. Soc., 1957, 79, 4232-35)
- 4-(chloromethyl)-2-nitro-phenol (prepared following Bayér Patent: DE
132475)



the follow ng conpounds were respectively obtained:
EXAMPLE12
WA 2(G0B{B4 hl or 0- 4- hydr oxyphenyl net hyl ) - N- (| H | PATHRRD4/014847
yl') am no] benzonitrile np 3950C 1H NVR(DVSCQd6) : 4. 88
(s, 2H), 6.67 (d, 2H), 6.88 (d, 2H), 6.98 (s, IH,
7.05 (dd, IH, 7.24 (d, IH), 7.33 (s, IH, 7.70
(s,IH, 7.72 (d,2H), 10.28 (s, IH. EXAMPLE13
4-[ N- ( 3- br ono- 4- hydr oxyphenyl et hyI) N-(I Himdazol-ly

l()s aanH)no] g—%ﬁlé%éthyllzem%oig%g Wg@g@@@)foﬂo‘ﬁm&qeonard F.
7.07 (d. ariq)allg Mgdg&ﬂemra9ﬁﬁ84§1%és)lw 7.65 (s I'H),

7. 67
4 I{e%oﬁ&%n%géy é ne?l%eky ??8%%%96% (I Himdazol -
y _X_Am_tganzom trile np 2150C 1H NVR(DVMSQd6) :
4 4N corprd-ihasvplemimetnyd (ib-iigazol 1
(33is yhamifojbenzenile 9.20 (s, IH). EXAVPLELS 4-[N-(2
6- t eMPaI5er o- 4- hydr oxyphenyl net hyl ) - N- (1 H i ni dazol -1y

i ZM @@gﬁgg) Ig'sbe(snﬁ\a%ﬂéé’ﬁ(qgﬂﬂ'\@(s@'\@%% %95 -(891H), 7.05

|
( 7.32
7. 69(ddel 1HR 24 @, 1#)( B33 (3:)1H)12.76Gs,16), 273 (d, ZERANPLBIE, 1H).

é?['\liif(iMfﬂE% 4- hydr oxyphenyl net hyl ) - N- (1 H i m dazol -1
4-[N-(3-bromo-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
yl)amino]benzonitrile -
mp 198°C
'H-NMR (DMSOds) : 4.90 (s, 2H), 6.65 (d, 2H), 6.85 (d, 1H), 6.99 (s, 1H), 7.07

15 (d, 1H), 7.30 (s, 1H), 7.40 (s, 1H), 7.65 (s,1H), 7.67 (d,2H), 10.40 (s, 1H). '
EXAMPLE 14
4-[N-(4-hydroxy-3-methoxyphenylmethyl)-N-(1H-imidazol-1-
yl)amino] benzonitrile

~mp 215°C
20  'H-NMR (DMSOdg) : 3.70 (s, 3H), 4.89 (s, 2H), 6.68 (s, 2H), 6.70 (d, 2H), 6.80
| (s, 1H), 6.99 (s, 1H), 7.30 (s, 1H), 7.63 (s, 1H), 7.72 (d,2H), 9.20 (s, 1H).
EXAMPLE 15
4-[N-(2,3,5,6-tetrafluoro-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
yl)amino] benzonitrile

25 mp 243°C
'H-NMR (DMSOdg): 5.09 (s, 2H), 6.72 (d, 2H), 7.00 (s, 1H), 7.32 (s, 1H), 7.69 (d,
2H), 7.77 (s, 1H), 11.80 (s, 1H). :

EXAMPLE 16 ,
4~[N-(3-formyl-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-

30 ylamino]benzonitrile
mp 160°C



am no] benzonitrile np 1600C1lH NVR (DVSQd6) : 4.95 (s,
2H), 6.70 (d, 2H), 6.90 (s, IH, 6.96 (d, IH, 7.35
W@ 3005058842 7. 44 (dd, IH), 7.58 (d, IH), 7.67 (SPCT/EI2004/014847
7.71 (d, 2H), 10.20 (s, IHpg 10.75 (s, IH. EXAWMPLEl7
4-{N-[ 2- (4- benzyl oxy- phenoxy)ethyl]-N (I Hi m dazol -1yl
) am no] }benzonitrile 1H NVR (DMSQd6) : 3.95-4.10 (m
2H), 4.11-4.28 (m 2H), 5.01 (s, 2H), 6.60 (d, 2H),
6.82 (d, 2H), 7.95 (d, 2H), 7.03-7.50 (m 7H), 7.69

d, 7 Y
El- {N i i gd-Rc%[iioi Erdcf'a/'r H?l)sn(-s’& y1’)éﬁ§tiﬁgl|%ﬂ)1\|_6ao|_f_sf 1), 6.96 (Fy}H), 7.35
) a”(md}bﬁﬂﬂér(dﬂi 1) Wﬁﬁ (6L AEINE, (BVELZHEY, 2H%,. 1020 (s, 1H),

%5%5(6 (d_ 2, 7.00 (s, 1K), 7.42 (s, 1H),
7 49

+7.55-7.90 (m 4H), 8.34 (d,|H).
EXAVBiRMPLE 17

nge e{lgc%ap b;g%(nléz’m' s [ m dazol ﬁl ).am ncg net hyI }b

Vs Pgm'ﬁ?ﬁéfﬂggﬁfn , 2 O,O (7365| ;I) 907( r3n6 z(sio ZH)

EXAI\/FPLEMR (DMSO dg) : 3.95-4. 10 (m, 2H), 4.11-4.28 (m, 2H), 5.01 (s, 2H), 6.60 (d,

£ TEEREE 3 5% BSAIIE l Ct at el b o

(s, BEXAMALE/MB (d, 2H), 7.00 (s, IH), 7.06 (d, IH),

a3 pigh-1(Elchicropyricii-3-yHmethyl]-N-(A-imldazol-1- " °2
yl)amino}benzonitrile
mp 156°C
'H-NMR (DMSO dg) : 5.10 (s, 2H), 6.71 (d, 2H), 7.00 (s, 1H), 7.42 (s, 1H), 7.49
(d, 1H), 7.55-7.90 (m, 4H), 8.34 (d,1H).

15 EXAMPLE1 |
4-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyl}benzene
sulfonamide
mp 150°C

~ 14-NMR (DMSO dg) : 5.15 (s, 2H), 6.62 (d, 2H), 7.00 (s, 1H), 7.36 (s, 2H), 7.45

20 (s, 1H), 7.55 (d, 2H), 7.65-7.90 (m, 5H).
EXAMPLE 20
4-[N-(4-hydroxy-3-nitrophenylmethyl)-N-(1H-imidazol-1-
yl)amino]benzonitrile
mp 205°C

25  'H-NMR (DMSO dg) : 4.98 (s, 2H), 6.72 (d, 2H), 7.00 (s, 1H), 7.06 (d, 1H), 7.39

- (s, 1H), 7.48 (d, 1H), 7.60-7.78 (m, 3H), 7.82 (s, 1H).

EXAMPLE 21
5-{[N-(4-cyanophenyi)-N—(lH-imidazol-l-yl)amino]methyl}-z-
methoxybenzoic acid

30 mp 187°C
1H-NMR (DMSO ds) : 3.79 (s, 3H), 5.00 (s, 2H), 6.69 (d, 2H), 6.98 (s, 1H), 7.05
(d, 1H), 7.31 (s, 1H), 7.39 (dd, 1H), 7.55 (d, 1H), 7.62-7.85 (m, 3H).



EXAVPLE21

5-{[ N- (4-cyanophenyl )-N- (I Hi m dazol -| -yl )am no] net hyl
wo2@s/08888hoxybenzoi ¢ acid np 187C 1H NVR ( DMSCPABEP2004/014847
3.79 (s, 3H), 5.00 (s, 2H) 396.69 (d, 2H), 6.98 (s,

IH, 7.05 (d, IH), 7.31 (s, IH, 7.39 (dd, IH, 7.55

(d, IH, 7.62-7.85 (m 3H).EXAMPLE22

4-[N- (I Hi mdazol -1 -yl)-N(4-nitrophenyl)am no] benzoni
“trile 4-[N-(I H i m dazol -1 -yl )am no] benzonitrile (10.00

g, SEXAMPUED2 was added porti onvvi se to a suspensi on

of pot aSSI umtert-butoxi de i n DVBSO

( 21004N-(3H- 'enlgequswl)wm-m-ry,trpphpngl)ameo}henzmtrugs
i QT pharhPATBeR SRR (§0.80, 1 3430 Rmol) was added

m ) pediondisedodr syspengiomiof Ipstassiumi tegt- blhtGXid&lfﬁ@Qag,u5@73 mM) in

I A d
o5 2pEBOSon ) 5 2oeoudh HE, M rBRHET e Bk for 30 mn
col | Etmheténh]%eréﬂul—eg raatilthfnh anﬁtmﬂgorggéwtehi Eg7/60 g, 54.00 mM) in DMSO
crys zatio m et hano 9 :

y'\g\ﬁl @ J grqu_ym(edwhl eepmglg'le(gemqepgturwbggw@p% After
2H) 20 -thé n(p%turé Wias pdur@d irftd ’wa%’éT')(SOQ nﬁ?arﬁc? tHeH)esuI? n% érempltate was

(d 2H) he same procedure but” replacin
4- i @q"@ctﬁd Mrﬁitﬁé‘iﬂbﬁl@d pyrified by éwstalleamnrbfromnet anol (1.00 g, 48%,
Ijlﬁ -fl uorophenyl acetyl chloride -

oxyph nyl acetyl chloride -

yiit-NMROBMSOdg) 0PAOCY) 2H)) 1T @ {H)F Z(26r @ 2H)) 7 GEII(B,ng), 7.90

ggllaélﬁ;h)'ag]g%??ei’m’m éngg(re}g] SEF%/f)nW 12ﬁllor| de’
(prepared followng Toja E. and all. Eur. J.Med. Chem
rlggéé%qq v@f's%rgl@(lﬁl)gpqggae E%&%“EESQCO”‘%%‘#Q Uorobenzene by:
15 6-chloro-nicotinoyl chloride
- 4-fluorophenylacetyl chloride
- 4-hydroxyphenylacetyl chloride
- 4-hydroxyphenylpropanoyl chloride (prepared following Elias H. and
all. Macromol. Chem. Phys., 1981, 182, 681-86)
20 - 4-phenylmethoxybenzene sulfonyl chloride (prepared following Toja E.
and all. Eur. J.Med.Chem. 1991, 26, 403-13) '
the following compounds were respectively obtained:
EXAMPLE 23
6-chloro-N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)nicotinamide
25 mp 132°C
'H-NMR (DMSO d) : 6.98 (s, 1H), 7.40-7.62 (m, 3H), 7.70 (s, 1H), 7.95 (d, 2H),
8.00 (d, 1H), 8.19 (s,1H), 8.57 (d, 1H).
EXAMPLE 24
N-(1H-imidazol-1-yl)-N-(4-cyanophenyl)-2-(4-fluorophenyl)acetamide
30 mp131°C
'H-NMR (DMSO d) : 3.57 (s, 2H), 7.00-7.35 (m, 5H), 7.55 (d, 2H), 7.70 (s, 1H),
7.93 (d, 2H), 8.19 (s,1H).



6-chl or o- N- (4- cyanophenyl )-N- (| Hi m dazol -1 -yl )nicotin
am de np 132C 1H- NMR (DMSO d6) : 6.98 (s, IH),
wWQa 2000078862 (m 3H), 7.70 (s, IH), 7.95 (d, 2H)PCBEPD®04/014847

(d, TH), 8.19 (s,IH, 8.574d, IH. EXAMPLE 24

N- (I Himdazol-I-yl)-N(4-cyanophenyl)-2-(4-fl uorophen

yl )acetam de np 131C 1H-NMR (DVSO d6) : 3.57 (s, 2H),
7.00-7.35 (m 5H), 7.55 (d, 2H), 7.70 (s, IH, 7.93

(d, 2H), 8.19 (s,IH.EXAMPLE25 N- (I H - imdazol- | -

yl) ’\E%g%anophenyl )-2-(4- hydroxyphenyl)acet am de
1H 6) : 3.32 (s, 2H) 6.65 (d, 2H), 6.87 (d,
2H) N7(118-iddazot)L-yl)- lQ%%almghenYl)?B-((%, IH), 7.90
| H. EXAMPLE26
N- (4ﬁ%ﬂ3ﬁgﬂ§ﬁ9c§’%ﬁdﬁydro>((§/pherl_1|§/l )-N- (I Hi ni dazol - |
yqor trpmvm msdms)l 2 @+2H9/F6 GMQHM%B 87 @, ZE),222 |6—|)@ (s/MLH), 7.50

75 08(Ct QH),I Z-|70 (67 1g|]i, { '8_?’ (), 3(1815:( D PQP, (s,7£

2H) , IH), 9.20 (s, IH). EXAVPLE27
N- 4I-E§AH#L 6y) N- (I Himdazol-1-yl)-4-(phenyl met hox

- Ne{#=eyanophenyk)-3e(4-hydraxypbeoyB)-N- (Iﬂ‘lle%ZOlﬂH)
693 _00-7.15 (m 3H), 7.30-7.45 (m 7
7. 50“@8‘“%@"“ idegs (4. 2I(—|) 7|_%8 (d, 2H). P(REPAR;DTI(]\I
MpDAZRLES OF FORMULA (15), (21) EXAI\/PLE28

qu ,N o %gwg\@w CU3NOLBEDRY (bt i), 188 9% %, 24,4 .62 %8 %8y, 6.90
(d, 2H), 7.08 (s, 1H), 7.51 (d, 2H), 7.61 (s, 1H), 7.90 (d, 2H), 8.10 (s, 1H), 9.20
(s, 1H).
EXAMPLE 27
N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)-4-(phenylmethoxy)-

15 benzensulfonamide
H-NMR (CDCl3) : 5.14 (s, 2H), 6.93 (t, 1H), 7.00-7.15 (m, 3H), 7.30-7.45 (m,
7H), 7.50 (s, 1H), 7.66 (d, 2H), 7.68 (d, 2H).

PREPARATION OF IMIDAZOLES OF FORMULA (15), (21)

20 EXAMPLE 2
5-Nitro-[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)]-benzothiophene-2-
carboxamide
5-Nitro-benzothiophene-2-carbonyl- chloride (commercial compound, 10.00 g,
41.00 mmol) was added to a mixture of 4-[N-(1H-imidazol-1-

25  yDamino]benzonitrile (7.55 g, 41.00 mmol), TEA (20 ml, 143.00 mmol) in dry.

© THF (150 ml) at room temperature. The mixture was then stirred at room
temberature overnight and the precipitate was filtrated, washed with THF, water
to give the crude product as a solid (9.26g). Crystallization with ethanol yielded
white crystals (3.50 g, mp: 221°C).

30 'H-NMR (DMSO dg): 7.10 (s, 1H), 7.54 (s, 1H), 7.70 (d, 2H), 7.82 (s, 1H), 7.98
(d, 2H), 8.15-8.40 (m, 3H), 8.89 (s, 1H).



car boxam de 5-Nitro-benzot hi ophene-2-carbonyl chloride
(commerci al conmpound, 10.00 g, 41.00 mmol) was added

wao o008/0588%2 ure of 4-[N- (I H i m dazol-1yl) PCT/EP2004/014847
am no] benzonitrile (7.55 g#4141.00 mmol ), TEA (20 m,
143.00 mol ) in dry THF (150 ml) at room tenperature.
The m xture was then stirred at roomtenperature
overni ght and the precipitate was filtrated, washed
mﬁth THF, mater to give the crude product as a solid

ey Solb ane bt ot 30 ot KR BB diteh p-carbony

(S ChlbpldeB 54 (S IH), 7.70 (d, 2H), 7.82 (s, IH),

d, 2 8.15-8.40 3 3, 89 JH) . Usi
(he @éﬁ@ow giophgie- 3raf§E}v okt dpmbdd - B "Sauter .,
. be EEh&?Q‘FU&' héf eb‘i%é 9@' or bE15y the following compound was

oxy benzot hi ophéne- 3-acetyl chloride (descri bed
Ey Sbtairmd F., Monatshefte Fuer Chenmie, 1968, 99, 2,

610%@0I | owt ng conpound was obt ai ned: EXAMPLE29
nyl)-N- (I Himdazol -1-yl)-2-(6-nethoxy-be
nzowlgmanoyhénﬂw-qmdmmzo&m‘mZtGGMWEHGI)zothIen-B-
3.75 85 (m 5H), 7.02 (dd, IH), 7.13 (s, IH, 7.30

(s, YHpcetamide 7. 75 (m 4H), 7.80 (s, IH), 7.90 (d,
2H)'m Ilélraoésd |H|) lEXAI\/PI’:I_E[SOG . ;
4 i m dazal - met hoxy- ben _a.
107 b (e B bp s S, T e SRS 738 I 0730 (s, 11,

. d?gﬁ?ﬁ 78¢ ﬁfﬁl‘#ﬂ 72&%%’)% § PR, 2H)5829%s, M ) was
4 [IE)_((A mgazol-l-yl)arri no] benzonitrile (9.72 g, .
pot a émﬂ HB%&OOF&Q % %g%éan?%%b%%;@%%ﬁ (70 m)
at pethgilaatinb)benzohitrifext ure was then stirred at
1%oorg-ChIoromethyl-6-methoxy—benzothiophene (12.35 g, 58.06 mmol) was added to
a mixture of 4-[N-(1H-imidazol-1-yl)amino]benzonitrile (9.72 g, 52.78 mmol),
K.CO; (14.60 g, 105.56 mmol) and potassium iodide (0.10g, 0.60 mmol) in dry
DMF (70 mi) at room temperature. The mixture was then stirred at room
temperature overnight and after poured into water and extracted with ethyl
20 acetate, dried over Na,SOy, filtered, and concentrated under vacuum to give the
crude product as solid (14.30 g). Flash chromatography on silica gel (toluene /
dioxan: 6/4) vyielded the expected product (10.50 g, 55 %, powder).
Crystallization with ethanol yielded white crystals (7.30 g, mp: 164°C).
1H-NMR (DMSO dg): 3.80 (s, 3H), 5.25 (s, 2H), 6.74 (d, 2H), 6.93 (s, 1H), 7.02
25  (dd, 1H), 7.28 (s, 1H), 7.40 (s, 1H), 7.53 (s, 1H), 7.55 (s, 1H), 7.68 (d, 1H), 7.75
(d, 2H).
EXAMPLE 31
4-[N-(6-benzyloxy-l,1-dioxido—benzothien-3-yI)-N-(1H-imidazoI-1-
yl)amino] benzonitrile
30  4-[N-(1H-imidazol-1-yl)aminoJbenzonitrile (0.50 g, 27.14 mmol) was added
portionwise to a suspension of potassium tert-butoxide (0.35 g, 31.00 mmol) in
THF (20 ml) at ( 10-15°C) with stirring. The mixture was stirred for 30 mn at

room temperature, and then 3-bromo-6-benzyloxy-benzothiophene-1, 1-dioxyde



tenperature overni ght and after poured into water and
extracted with ethyl acetate, dried over Na2SO4,

w0 pdosesssa and concentrated under vacuum to Qi RET/EPI04/014847
crude product as solid (14430 g). Flash chronmat ography

on silica gel (toluene / dioxan: 6/4) yielded the
expected product (10.50 g, 55 % powder).

Crystallization with ethanol yielded white crystals

(7 30 g, np: 164C). 1H NVR(DWMSO d6) : 3.80 (s, 3H),

25(( 0 8@"31 39. |_nl)?lV‘i) sl Tl-ﬁd"XS rﬁlzl)%as{ %“addéd")droﬁfwge_2 v{;ﬂ% keeping the

(s tqn)peratUQbelaw 3Q‘—’|F Aftewn(edﬁlgrch)the Emtma_a@g poured into water
b

- d| gg\( ﬁ‘-@énzo |'Jg(r:1teg WIIS' %\M I—Ecetat%'adn?d OI\_/eT )Naé.ﬁg)ﬁotj"ltered and
benz coricentirdted 4nfiét Ydchbimntiodgive the enyuld ambdua Iae ranooil (2.60&). Flash
(0.5 7.1 [.). dded [ i e
Ss penanafbibhy sl e, BPE8GR JokiaPeh” 9D gants sntplisation in
nmol éthaﬁblvtdl‘mdda@hﬂbrbw@tcr&sté@(ﬂécg) 95%1; fhptigeec)ng. The

th re was stlrre terrperature and

-ben YA 0 in THF
?5 SolsT) Sodkonnfm A 281 G
terrperature bel ow SOOC After one night, the mxture
S e nt a ed
fe@fhyﬂggﬁegg e, s% g egfogééﬂgm%m%%ﬁ%ﬁg @f]e 3 bhho-6- ~benzyloxy-
conclmmzomiowemmni,alcdlquellumto gi ve the crude product as
2 Fl a ro ogr aphy on silica gel
(t o@bﬂ%V}OXXZeB'PEBPﬁEV'% nﬁﬂﬂaﬁnﬁst allisation in
et hagelfolloniidiesin uﬁbtwabfdbmné‘dySt als (1.20 g, 95% np:

146Q)  THNVR (DVSO d6) : 5.22 (s, 2H), 6.48 (s, 1H),
6. 4 27.05-7.20 (m 2H), 7.25-7.50 (m 8H),

1_5 GQIJ[ﬁ—[(BEBenZylg)?y iﬁn#bﬂh|e|z~ﬁ-ﬁe)meth%tp-N-ffljlfiﬂii&Qfol-1-

aci n

rocedure ‘but” rep
3- br\dgmnmqid)mwyi!enzothl ophene- |, -di oxyde by:
6-b
e RN ol 1 S5ETELIN, ST 9RSR7.00 (o, 10, 70

(dd, 1H), 7.23 (s, 1H), 7.27-7.90 (m,11H).

20 PREPARATION OF IMIDAZOLES OF FORMULA (10), (16)
EXAMPLE 33
4-{N-[(6-hydroxy-benzothien-3-yl)methyl]-N-[1H-imidazol-1-yl-
Jamino} benzonitrile
A solution of 4-{N-[1H-imidazol-1-yi]-N-[(6-methoxy-benzothien-3-
25  yl)methyl]amino} benzonitrile (0.50 g, 1.39 mmol) in 10 mi of methylene chloride
is added at room temperature to a solution 1M of boron tribromide in methylene
chloride(1.50 ml, 1.52 mmol). After 2h at room temperature the mixture was
hydrolysed with saturated aqueous NaHCOs, extracted with dichloromethane,
dried over Na,SO,, filtered, and concentrated in vacuum. The crude product was
30 purified by flash chromatography on silica gel (toluene / dioxan: 6/4) to give the
expected product (0.30 g, 62 %, powder). Crystallization with ethanol yielded
white crystalst (0.10 g, mp: 169°C).



4-[ N-[ (6-benzyl oxy-benzot hien-2-yl)nmethyl ]-N- (I Him da
zol-lyl) am no] benzonitrile 1H NVR (DVSO d6) : 5.12
W@ 2005858842 5. 30 (s, 2H), 6.72 (d, 2H), 7.00 (s,PCHEP2004/014847
7.04 (dd, IH), 7.23 (s, IH#3 7.27-7.90 (m HH).
PREPARATI ONOF | M DAZOLES OF FORMULA(10), (16)
EXAMPLE33
4-{N-[ (6- hydr oxy-benzothien-3-yl)methyl]-N-[| Hi mdazo
| -1-yl- ]am no} benzonitrile A solution of

4- { Ny- NMR' OMSRTAl)r 524! (5o D), 6672r(§1t bﬂ)sys Qﬁ(d@tm)eega (s, 1H), 7.27

yl ) met hyl | am no} benzonltrlleé 39 ‘mo g
10 n{d, aH),nZaZMs dhk, Bh5 b ildk, 7.5 é@oﬂéﬂ 3{75r(aoalﬂ), 9. 7(s 1H).

tenperature to a solution I Mof boron tribromde in
nmet hyl ene chloride(1.50 m, 1.52 mol ). After 2h at
r oonU:*.uengt!heasame pl’oeedmi'e(tbuterepRIrlgy dineo | 4¢- g 1 Wviirnidlazol-1-yl]-N-[ (6-

o et e DR e et B EeberEbtitle By and

concmmc%rﬁﬁhbﬁylynqwrmﬁaa FYIMG(G%QL%W béﬁz@tfﬁéﬁ-nyl)‘Ed
hr omat ography on silica (tol uene
d| ox@ﬁetarmﬂa,)thecﬁol@wm @m%&a é@swtqw%uct (0. 30 g, 62

% p@*ﬂﬁrp)‘_ ystal lization with ethanol yielded white
crys 0 g, nmp: 169C).1H NMR (DMSO d6) : 5.24
m-cﬁrml(myl)z:{)-(m:l)m?dqzm- -I(vB)-z (fb'bnd(mgy-l(azt)zothlen -3-
7.29 (s, | 7.55 (s, | 7.56
llq—l) ylsgh;g%id 9.67 (s, IH). Using the sane
procm gurzecdut repl acing the

ot MM LMERE R 28 S DT 685 g0 1 20D 207:25 (c 1H), 7.40-

by: 7.70 (m, 3H), 7.80 (5 1 H), 7.91 (d, 2H), 8.24 (s 1H£ 9.60 (s, 1H).
(4-¢ antheny N (T'H T 'm dazol - 6- net hoxy- be
nzotw - acetanide, the foI I ovm ng corrpound was

%t( ?@%ﬂ%ﬁﬁ@ ﬁd{?ﬂ-phe Ftl]ylglll\s (12H-|g1|ﬂazol -1- )yl%ammo]
nz ot berzondtril I) acet ani de np 179C 1H NVR (DI\/SO de) :

3 72 Q\? E%?\Wrox& 3%&6 gﬂenyjlrmthylg NL?M ﬁ'ﬂldg{&-’l ﬂ)aa*ﬁné]ger.lzonltrﬂe (2

g, 5.97 mmol) was hydrogenated over a suspension of Pd/C (10 % Wt on

carbon, 0.2 g) in ethanol (30 ml). When TLC showed complete reaction, the
20  mixture was filtered on celatum, rinsed with EtOH. The solvent was concentrated
under vacuum. Crystallisation from EtOH/petroleum ether yielded orange crystals
(1.1 g, 60.5 %, mp: 208°C).
H-NMR (DMSO ds) : 4.60 (s, 2H), 4.79 (s, 2H), 6.80 (d, 1H), 6.40-6.80 (m, 4H),
6.99 (s, 1H), 7.25 (s, 1H), 7.50-7.80 (m, 3H), 9.07 (s, 1H).
25 ‘
Using the same procedure but replacing the 4-[N-(4-hydroxy-3-nitro-benzyl)-N-
(1H-imidazol-1-yl)amino]benzonitrile by:
- 4-{N-[2-(4-benzyloxy-phenoxy)ethyl]-N-(1H-imidazol- 1-y|)am|no]}
- benzonitrile
30 - N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)-4-(phenylmethoxy)-
benzensulfonamide
the following compounds were respectively obtained:



7.70 (m 3H), 7.80 (s, IH, 7.91 (d, 2H), 8.24 (s,
IH), 9.60 (s, IH. EXAWPLE35
WA 2(G0B88B4A M no- 4- hydr oxy- phenyl net hyl ) - N- (| H | PATHRRD4/014847
-yl )am no] benzonitrile 44
4-[ N-(4- hydroxy-3-nitro-phenyl methyl)-N (| Him dazol -|
-yl )am no] benzonitrile (2 g, 5.97 nmol) was
hydr ogenat ed over a suspension of Pd/C (10 %W on
carbon, 0.2 g) in ethanol (30 m). Wen TLC showed

con‘p goggion, the mxture was filtered on
th‘gTh‘n&Er"'l‘rTsed th EtOH. The sol vent was

c o n c efﬂN-ﬁﬂﬁ(@l-hyﬂmxyphenoxy)emhyHt-I!l+(I1ﬂ'l§umda‘zdl-r:lom

Et OH petr.ol eum et h " yi el ded orange crystals (1.1 g,
60. 5Y% ‘.’f%?i?@'te ®H NVR (DVBO d6) : 4.60 (s, 2H),
4-79n'¢)31,88@¢1), 6.80 (d, IH, 6.40-6.80 (m 4H), 6.99

55 . MAMRGEMRE Garieh B9 6 2B 61506 FDoPAUIHES (e SF), 7.10 (s, 14,
e e B .
I {I\E{&Mﬂﬁﬁmzyl oXxy- phenoxy) et hyl ] - N-(I H i m dazol -1 -y
N (AN AN iimidazolr 1w fihydroxybenzensylfgnamide

y> bmp2483CI| f onam de the foll ow ng conpounds were

i &Mﬁiweéy&néa@%ﬁﬁ]@w B2k 7795, 2H), 7.52

1th O d6) : 4.99 (t,
: am n@bﬁgmmw o MZS@S@B Eill-ﬁ 7. 1%) (s, IH),(

768(d 2H) 786(s "IH), 8.95 (s,IH).
v &%ﬁ% PSR Hlpde-pezpthien YD Imidazol-2-
sul f!’ﬂa‘mlm:] benzordil e
15 A mixture of 4-[N-[(6-benzyloxy-1,1-dioxido-benzothien-3-yl)]-N-(1H-imidazol-1-

yl) amino]benzonitrile (3.00 g, 6.78 mmol), 10% Pd/C (0.50 g), THF (30 ml) and
solution of ammonium formate (25% in H,O, 30 ml) was stirred at ambient
temperature for 6 h and filtered. The mixture was poured into water and
extracted with ethyl acetate, dried over Na,SO,, filtered, and concentrated under

20 vacuum to give the crude product (2.50 g as solid). Crystallisation from ethanol
afforded white crystals (0.80 g, 26 %, mp: 260°C).
'H-NMR (DMSO de): 6.25 (s, 1H), 6.29 (d, 1H), 6.82 (dd, 1H), 7.10 (s, 1H), 7.15
(s, 1H), 7.30 (d, 2H), 7.70 (s, 1H), 7.91 (d,2H), 8.25 (s, 1H).

25 Using the same procedure but replacing the 4-[N-[(6-benzyloxy-1,1-dioxido-
benzothien-3-yl)}-N-(1H-imidazol-1-yl)amino]benzonitrile by:
4-[N-[(6-benzyloxy-benzothien-2-yl)methyl]-N-(1H-imidazol-1-
yhamino]benzonitrile
the following compound was obtained:

30 EXAMPLES3
4-[N-[(6-hydroxy-benzothien-2~-yl)methyl]-N-(1H-imidazol-1-
yl)amino] benzonitrile
mp 230°C



1H NVR(DMSO d6) : 6.95 (d, 2H), 7.00 (s, IH), 7.24 (s,
IH, 7.49 (d, 2H), 7.52 (d, 2H), 7.88 (s, IH, 7.92

W@ egosaE8842 10. 95 (s, I H). EXAMPLE38 PCT/EP2004/014847
4-[ N-[ (6- hydroxy-1,1-dioxi dd-benzot hien-3-yl)]-N (| Hi
m dazol -1yl) ami no] benzonitrile A m xture of
4-[ N-[ (6- benzyl oxy-1I,1-di oxi do-benzothien-3-yl)]-N(IH.
-im dazol -1yl) am no] benzonitrile (3.00 g, 6.78 mmuol),
10% Pd/ C (0.50 g), THF (30 m) and solution of

f ) :
gmmﬂ Pwntke(?ﬁgiaﬁ S %58/0(5 nijZ@mgef zﬂq g@;@(ﬁ HY eﬂoé\gs, 1H), 7.15

was pall@e2HhtZe3 s &), a3 EditiBc? 68-48Q (m,e3hh)/|9 63 (s, 1H).
acetate, dried over Na2SH, filtered, and concentrated
under vacuumto give the crude product (2.50 g as

sol i BREPARATION|OE ZMIDAZOLES @F FORMUBA {(22)jgd8)hi t e

0 g, 26 % : 26000). 1H NWR (DMVSO d6
g’f’ryslixq—éi'—'?ig)ﬁ?6929(clolm)p 682)(dd IH) (710(5)
IH), 4-7tl\ll-g4-6mmbbhen )3- (L Hi-imidazol-14PY)afmin d]ﬁenz&n&hle

(d, 2H) . Using the sane proce
r epI Iatdr%nq 2 ml, 49.00 mmol) was added portmnwuse to a suspension of 4-[N-

3 yI lﬁlfﬁ%lzi’m &4 Plltroghgﬁva)‘gﬂﬁrajéé}#%onﬂter (3.00 &:9'80 mM) and

4- [ Nufhepiun wit.o%y ob @achenh(0s30 g, QITpmeMy in eﬂha(1d>ll—(—3i5nht)aat reflux

¥ ! Jvnﬁlﬁétﬁ%%?é%&@hto{}v’eh ecpo?etg %Ac% }% nﬁ’me L?rlénwas cooled and

obt al
4- [ Nhp (Gatdlystr way filteredo thiee solant | Wa@tc?mte]l\wltﬁélte(d dnilér Jdac@@m. The
|5_ lzéle% Qgén y%?]pogr Ingcat\/\{algqq) an eéﬁa%%wﬁh%lqrowtq%we dried over

| H) NaZS@g fi lt?eré’dé PILi) cghﬁentréte%lll IL_J|§1§er {/é‘@uum7 t@%{\%‘;’thé ldhude product
| M dgg@gEg @chcbgﬁ'pw;;_g[(@_agpn’ frams) em;epg@m) with ethanol yielded the

1§r I[ héxbéd@@b%&%lﬂdg,%d)o,%b”lwl -1 -yl )am no] benzoni
1H NMR (DMSOds) : 5.50 (s, 2H), 6.30 (d, 2H), 6.69 (d, 2H), 7.09 (s, 1H), 7.29
(d, 2H), 7.63 (s, 1H), 7.65 (d, 2H), 8.14 (s,1H).
EXAMPLE 41
5-Amino-[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)]-benzothiophene-
20 2-carboxamide ‘ 4
Stannous chloride dihydrate (13.10 g, 58.00 mmol) was added portionwise to a
stirred solution of 5-nitro-[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)]-
benzothiophene-2-carboxamide (4.50 g, 11.6 mM) in ethanol (100 mi). The
mixture was heated under reflux. When TLC showed complete reaction, the
25 mixture was cooled and basified with saturated bicarbonate solution. The mixture
was extracted with ethyl acetate, dried over Na,SO,, filtered, and concentrated
under vacuum to give the crude product as a solid (3.90g). Crystallization from
methanol yielded the expected product (2.60 g, 63%, mp: 214°C).
'H-NMR (DMSOds): 6.70-6.98 (m, 3H), 7.07 (s, 1H), 7.40-7.25 (m, 4H), 7.26-
30 7.96 (m, 3H).



Hydrazine (1.52 m, 49.00 nmol) was added portionw se
to a suspension of 4-[N
W@ badsiosasanzol -1 -yl ) - N- (4- ni t rophenyl ) am no] beneGHEP2004/€14847
(3.00 g, 9.80 MV and ruthdsnium 5 wt. % on carbon
(0.30 g, 0.15 MV in ethanol (35 m) at reflux with
stirring. Wien TLC showed conpl ete reaction, the
m xture was cool ed and the catalyst was filtered. The
sol vent was concentrated under vacuum The residue was

pour GENERAL PROCEDURE OF SIAFAMOYLATION chl or omet hane,

dried over Na2SX, filtered, and concentrated under

vacuRREPARATION he QF udeSPLFAMATES . 5d}las sd7yd).23) AND
Cr a t h et hanol

yi g?é@&“@'@%ﬂ eg ISF%XEB ¥ ’1?%8 \gI]VI 50% np: 147C).
mw) - 5.50 (s, 2H), 6.30 (d, 2H), 6.69 (d,

555') 5@9313 14 (qu%? DAt Evanepheimetyn)-f-(h-imidazol-

no- [y énﬁu nester\- (1 H- _
- benzot hi ophene- 2-car boxam de St annous

d
ch 353!@@# i &3 8. oo sldn of 40+
gom I{\;‘;Hg&%ypﬁzu ?FIJI eny I%Qké’a?'ﬁ &ﬂn‘f’étgylberrzopltnlie) ](1 .00 g, 3.45

benzmireloish @MA@@&)M)ammﬂlelce 406lingy TftBlmB(turrﬁ'pwam then stirred at

e 0cebitBiabive o Prs} g i WERLEH WL 7473800, the mbcure

cool wak poured dsto fookeicbriviet dnds exttrticeddewith ietiavt iacetatee dried over Na,SO,,

et MEBE, cepoatiotic Badsy acHhL ol R kB @170 g as

undes"ona)aqsryﬂamzhtﬂh \ieorh ey Tacditd yRIHE! thaSexpedielii ;Si'oduct (0.40 g,

) éwtalllzatlon from net hanol vyielded t
expe%lt admB;r BYfGt (2.60 g, 63% np: 2140). 1H NI\/R

1§D'VBQE§MR (D65 g%é)(ng:? %ﬁ?%ﬁ%&%{'@%@@%@@zwﬁ (@>2H), 7.40

SUL Ksnibi). A3E50, R ZARAE) ON),OR75(d, RNYATBS (¢,12H). 17, 23)
AND nﬂ‘ﬂd\'@?éJLsFﬂéYb%B{ﬁé B&@ re&gcm&%e E2}@1&(-'3(&’1:'1y%roxyphenyl)-N-(lH-

imidazol-1-yl)amino]methylbenzonitrile by:
¢ 4-[N-(4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
20 yhamino]benzonitrile

o4-[N-(3¥chloro-4-hydroxyphenylmethyl)—N—(1H-imidazo|-1-
yhamino]benzonitrile

¢ 4-[N-(3-bromo-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
yl)amino]benzonitrile

25 ¢ 4-[N-(3-methoxy-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
: yl)amino] benzonitrile

*4-[N-(2,3,5,6-tetrafluoro-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
yDamino] benzonitrile

* 4-[N-(3-formyl-4-hydroxyphenytimethyl)-N-(1H-imidazol- 1-yl)amino]
30 benzonitrile

¢ 4-[N-(4-aminophenyl)-N-(1H-imidazol-1-yl)amino]benzonitrile

* N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)-4-
hydroxybenzensulfonamide



Sul fam c acid

4-[ N- (4- cyanophenyl met hyl ) - N- (I Hi m dazol | yl)
wa@pionoigsinenyl ester Sul fanoyl chloride (2.39 gpCROPHD4/014847

nmol ) was added to a sol ut4don of 4-[N-(4-

hydr oxyphenyl ) - N- (1 Hi m dazol - | -yl ) am no] et hyl benzoni

trile (1.00 g, 3.45 mol) in dry DMAc (36 ml) with ice.

cooling. The m xture was then stirred at room

tenperature for 6 h. After addition of TEA (3.40 m,

L S G S L

filtered, Ymn@MﬁWﬁlﬁed under vacuumto give the |

iyl 22 @;&r?%ﬁﬁﬁmgﬁ g idnostfel B (0. 20 o
31% np: d6) : 5.00 (s, 2H), 6.70
d552(H2j,. ( ﬁc}pﬁéé%ﬂ) %(431;/9% ylé MQlHSmrdi{Qol -1-

2H) . Usi Nt procedure but repI acing the
4-[N-(4- Jrggmqayéiﬁmayar-h &I‘d)dyrméwlmhyl) ~-N-(1H-imidazol-1-yl)amino]
[ -yl)am benzoni tri

4- [ N- (4- hydroXxyphenyl net hyl) - N-(I H i m dazol -1yl)
am no] barBAmihe+[Ne4-cyanophenyl)-N-(1H-imidazol-1-yl)]-benzothiophene-

1% [ N (3- chlampxdmitedr oxyphenyl met hyl ) - N- (I H- i m dazol - |
yI ) am no] benzonitrile

4- [ N- ( 3-sA-piNef{Erhivgieinayxly preioxidaehenzoihien-3-y) 1-Nr (dét-isnidagol-1-
|4) : ﬁl—m( go]wﬁi]ﬁno]benzbgrtnle ) - ]
nme oX (0).¢ en I m ZO -
lyl) am M%ﬁa@mhgnﬂ N2H [rfyﬂda{q I\E/ryb g[&mdroxy enzothien-
tetrafl uo?—yl)},acetamrde

%ﬁﬁ;gﬁf’{‘f Eé [Zg I'[yh&?ll\f)é Wh’ﬁ" 3-y metHyI N”‘['lH hidazol- -1-yl-

hydr oxyp ﬁ]}ﬂ exhangonitile | H - i ni dazol -1 -yl ) ani no]

b t T1H L
feFlif?Lr e oo sy e b
rile

the following compounds were respectively obtained:
20 EXAMPLE 4

Sulfamic acid-4-{[N-(4-cyanophenyl)-N-(1H-imidazol-

1yl)amino]methyl}phenyl ester

mp 172°C

'H-NMR (DMSOd¢) : 5.00 (s, 2H), 6.65 (d, 2H), 7.00 (s, 1H), 7.22 (d, 2H), 7.40
25 (s, 1H), 7.42 (d, 2H), 7.70 (s, 1H), 7.75 ( d, 2H), 8.00 (s, 2H).

EXAMPLE 44

Sulfamic acid 2-chloro-4-{[N-(4-cyanopheny!l)-N-(1H-imidazol-

1yl)amino]methyl}phenyl ester

!H-NMR (DMSOds) : 5.05 (s, 2H), 6.63 (d, 2H), 7.00 (s, 1H), 7.35-7.45 (m, 3H),
30 7.54 (s, 1H), 7.70 (d, 2H), 7.80 (s, 1H), 8.29 (s, 2H).

EXAMPLE 45

Sulfamic acid 2-bromo-~-4-{[N-(4-cyanophenyl)-N-(1H-imidazol-

1yl)amino] methyl}phenyl ester, hydrochloride

Crystallisation was performed in EtOH/HCI (mp 145°C)



N- (4- cyanophenyl)-N- (I Hi m dazol -1 -yl)-4-
hydr oxybenzensul f onam de4- { N-[ 2- (4- hydr oxyphenoxy) et hy
WO pooBlogdskt | m dazol -1yl ) am no}benzonitrile PCT/EP2004/014847
N- (I Himdazol -1-yl)-N(4-dyanophenyl)-2-(4-
hydr oxyphenyl ) acet am de
N- (4- cyanophenyl ) - 3- (4- hydr oxyphenyl ) -N- (I H i m dazol - |
yOpr opananmi de
4-[ N- ( 3- am no- 4- hydr oxyphenyl net hyl ) - N- (1 Hi m dazol -1 -

5 RO EHEROL Birda 250 60 (4 20628 & Ay TSRZ, 6 5,

t h| oR.08 (s - 1I-B, SBEI@)QH)) 9I.614s,[JIHI)[ (6- hydr oxy- I /

| - di othien-3-yl)]-N (I Himdazol-1yl)
am rile

N- ( %mmﬁ&aﬁ-héthbkw-ggna(mbyénoﬁﬁe-ﬂﬂj—w(mqhﬁuuza-

enzothien- 2-yl)] acetam

zﬁ{l\nxlomwmy yaphenyliesten- y| ) met hyl ] - N-[ | Hi mi dazo

I-I &M no} benzonitrile
I\ﬁqhzé hydr oxy- benzot hien-2-yl)nethyl ]-N-[| Hi m dazo
I - I - \H-NMRABMSSIde)en3.37i (51 i) 5.022(s; @H)obi7Adde HpouBa{d, 1H), 7.05

aci deaZ} %#4@;}@8%%@ o ﬁfl),,\ﬁf 2 g?@:@;{ﬁ)‘: 7.83 (5, 2H)

am neXAMPLEI4Zphenyl ester np 172C 1H- NVR (DI\/ISOd 6)
5. 00

iy Samic 3cid 23,56 ebraflvorard- L' Grcyahoptgivty Nrg1p-
G ifhisEe ) e S 200
H-NMR (D SOde,) 5 37 (s, 2H), 3 (s, 2H), 6. 86 (d 2H), 7.08 (s, 1H), 7.41
(s, 1H), 7.79 (s, 1H), 7.81 (d, 2H).
EXAMPLE 4
15  4-[N-[(2,2-dioxido-1,2,3-benzoxathiazin-6-yl)methyl]-N-(1H-imidazol-
1-yl)amino] benzonitrile
mp 180°C
H-NMR (DMSOdg) : 5.17 (s, 2H), 6.67 (d, 2H), 7.02 (s, 1H), 7.46 (s, 1H), 7.50
(d, 2H), 7.74 (d, 2H), 7.82 (dd, 1H), 7.87 (s, 1H), 8.02 (d, 1H), 9.19 (s, 1H).
20 EXAMPLE 4
N-{4-[N-(4-cyanophenyl)-N-(1H-imidazol-1-
yl)amino]phenyl}sulfamide
mp 121°C
'H-NMR (DMSOd¢) : 6.38 (d, 2H), 7.09 (s, 1H), 7.20 (s, 1H), 7.22 (d, 2H), 7.51
25 (d, 2H), 7.63 (s, 1H), 7.69 (d, 2H), 8.19 (s, 1H)
EXAMPLE
Sulfamic acid 4-{[N-(4-cyanophenyl)-N-(1H-imidazol-
1yl)amino]sulfonyl}phenyl ester, hydrochloride
Crystallisation was performed in EtOH/HCI
30 mp 200°C
H-NMR (DMSOds) : 7.57 (d, 2H), 7.60 (s, 1H), 7.70 (d, 2H), 7.80-8.10 (m, 5H),
8.40 (s, 2H), 9.30 (s, 1H).



am no] net hyl } phenyl ester 1H NVR (DMSQd 6) : 5.05 (s,

2H), 6.63 (d, 2H), 7.00 (s, IH), 7.35-7.45 (m 3H),
wQ2®4/088842 | H), 7.70 (d, 2H), 7.80 (s, |H), 8.2BCT/BP2004/014847

2H) . EXAMPLE45 Sul fam c acul

2- brono-4-{[ N- (4-cyanophenyl ) -N- (I H i m dazol | yQam no]

nmet hyl } phenyl ester hydrochloride Crystallisation was

performed in EtOH/ HCl {np 145C) 1H NVR(DM5CQd6) : 5.15

(s, 2H), 6.90 (d, 2H), 7.48 (s, 2H), 7.60-7.85 (s,

5H), IH, 8.32 (s, 2H), 9.51 (s, IH).

EXA

am c acid
L ontrg i i S T P i e
met ECH
(s, \4}5 3‘@@{‘@‘;}2!@93@% efd, 2H), 6.92 (d, IH),
705".@, : 25(d IH) 745(s IH) 771(d
NP & LIRS
aﬁ;| d*H-NMR (DMSOds) : 4.08 (t H), 4.23 (t, 2H), 660 (d 2H), 695 (d 2H), 7.10
Hi m d
C i Gt A R R T BB R G R ey
537ML583(S 2H).686(d 2H) , 708(s
Lo stsamic Scid 2L (4 ey bphE%yl)ZNf’(lrﬁi’mic?a%I-1y|)-carbamoy|]-
4- [ Nrieth @ﬂiéiiyllégtér 2, 3- benzoxat hi azi n-6-yl ) nmet hyl ] -
(I Himdazol |l - % o% ben20|tr ?
it NHRBRESPd) 5537 (et iy 2 s abb 618535 (. 49, 70760 (@,
, [ d d, 2 7.82
H) zlm 17@81I1Ij'|)785?_|)59(ﬁ1 4H?F§2o(,iﬁ)g » (H)S iy
EXAM [ N-(4- cyanophenyl) N-(I H i m dazol -1yl)
Sulfamic acid 4-{[N-(4-cyanophenyl)-N-(1H-imidazol-1yl)amino]-3-

oxopropyl} phenyl ester
15 mp 100°C
1H-I\AIMR (DMSOdg) : 2.45 (t, 2H), 3.85 (t, 2H), 7.10 (s, 1H); 7.12-7.30 (m, 4H),
7.55 (d, 2H), 7.65 (s, 1H), 7.90 (m, 4H), 8.12 (s, 1H).
EXAMPLE 54 ‘
Sulfamic acid 3-(aminosulfonyl)amino-4-{[N-(4-cyanophenyl)-N-(1H-
20 imidazol-1yl)amino]methyl}phenyl ester
mp 197°C
'H-NMR (DMSOds) : 5.00 (s, 2H), 6.71 (d, 2H), 6.93 (d, 1H), 7.02 (s, 2H), 7.21
(d, 1H), 7.48 (s, 1H), 7.61 (d, 2H), 7.74 (s, 1H), 7.92 (s, 2H), 8.10 (s, 2H).
EXAMPLE 55
25 5-(Aminosulfonyl)amino-[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)]-
benzothiophene-2-carboxamide
mp: 169°C
'H-NMR (DMSO d;): 6.87 (d, 1H), 7.05-7.30 (m, 4H), 7.56 (s, 1H), 7.67 (d, 2H),
7.80-8.10 (m, 4H), 7.86 (s, 1H), 9.65 (s, 1H).
30 EXAMPLE 56
Sulfamic acid 3-[N-(4-cyanophenyl)-N-(1H-imidazol-1yl)amino]-1,1-
dioxido-benzothien-6-yl ester
mp 172°C

— —
Q.
Q_



am no] phenyl } sul fam de np 121C 1H NVR(DWVSQd6) : 6. 38

(d, 2H), 7.09 (s, IH, 7.20 (s, IH, 7.22 (d, 2H),
wQ2®3/088842 2H), 7.63 (s, IH), 7.69 (d, 2H), 8. 1BCT/BP20h4A)14847

EXAMPLES0 Sul fam c acid 50

4-{[ N- (4-cyanophenyl )-N- (I Hi m dazol | yl)

am no] sul fonyl } phenyl ester, hydrochl oride

Crystallisation was performed in EtOH HC np 200 0C

1H NVR (DMBQM 6) : 7.57 (d, 2H), 7.60 (s, IH, 7.70

(d SHANMRY(DBSCBAE) 06,2 (s 5HY), 624, (151), @88 (dd)- B9, U515 (s, 1H), 7.20

4 { 2?@5) %Qﬁg%ﬁg )(S‘?1 (I:QIJ'?)I 149P K§li2o Bi0p) (5 2H), 8.25 (s, 1H).

am npkAMPYEVS7 phenyl ester np 174C 1H NVR ( DVM5SCQd6)
4.08 6.95 (d,

t )
2H) , Sulfamic scid r@-{zgluﬂibqvammenvlnﬂ é?d*"ﬂdazdrﬂﬂ)aminOJ-z-
Ffé%}‘P E52 Sul f d 4-
§ %ggethgfﬁﬁ@oﬁh?%ﬁ ﬁ#dazol EJI yla;n ga?glarmyl ]-
r7n=,\t1 2’9—! NMBH®MSO dgi't 284 ($F2NR7 1BNEQAIH) 7. 278376 gZ ((d(ijd; 12H§H7,51-7 .65 (m,
7. 713"2)57 4(’;2 98 ;“eg"')s Sdgl é":?”)k@ 29 é gg) | H)
EXAMXAMPLEBWE ani c aci d
4-{[ N-(4-cyanophenyl ) -N- (I Him dazol -1yl )am no] - 3-
oxopPeHRMIC pheny| er np 150&@'(1#%0?%&!1)6')' (1H-imidazol-
4 ] Ta 7.12-7.30

B Hiemidmeinib; penzdiiento-iPepier [ (12
8. 12mpd931Q) .

'H-NMR (DMSO ds): 5.30 (s, 2H), 6.80 (d, 2H), 6.97 (s, 1H), 7.30-7.40 (m, 2H),

7.56 (s, 1H), 7.68 (s, 1H), 7.75 (d 2H), 7.80-7.95 (m, 2H), 8.05 (s, 2H).

EXAMPLE 59

15 Sulfamic acid 2-{[N-(4-cyanophenyl)-N-(1H-imidazol-
1lyl)amino]methyl}- benzothlen-G-yI ester
mp 178 °C

'H-NMR (DMSO ds): 5.17 (s, 2H), 6.65 (d, 2H), 6.89 (dd, 1H), 6.94 (s, 1H), 7.20
(d, 2H), 7.27 (s, 1H), 7.45 (s, 1H), 7.58 (d, 1H), 7.72 (d, 2H), 8.00 (s, 2H).
20
Using the same procedure as example 13 but replacing the 4-[N-(4-
hydroxyphenyl)-N-(1H-imidazol-1-yl)amino]methylbenzonitrile by:
* 4-[N-(3-bromo-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-

yl)amino]benzonitrile
25  The following compounds was obtained as a by-product:

- EXAMPLE 60
2-Bromo-4-{[N-(4-cyanophenyl)-N-(1H-imidazol-
1lyl)amino]lmethyl}phenyl amidimidodisulfate acid
mp 220°C
30 'H-NMR (DMSOds) : 5.00 (s, 2H), 5.70 (s, 2H), 6.65 (d, 2H), 7.03 (s, 1H), 7.42
(dd, 1H), 7.50 (s, 1H), 7.55 (d, 1H), 7.65 (d, 1H), 7.72 (d, 2H), 7.81 (s, 1H).



EXAMPLES4 Sul fami ¢ aci d

3- (am nosul fonyl ) am no-4-{[ N- (4- cyanophenyl )-N- (I H m d
W@ 2mb/4548y1 ) am no] met hyl >phenyl ester np 197C 1PETNER004/014847

(DMSQd6) : 5.00 (s, 2H), 635¥1 (d, 2H), 6.93 (d, IH),

7.02 (s, 2H), -7.21 (d, IH), 7.48 (s, IH, 7.61 (d,

2H), 7.74 (s, IH), 7.92 (s, 2H), 8.10 (s, 2H).

EXAMPLES5

5- (Am nosul f onyl ) am no- [ N- (4- cyanophenyl ) -N- (I H i m daz

T+ \REPBBALIRRSOF RIS EOPBPRBISRYTS 56 %00

»7 56FI_(gMP!@§51 7567] (d, 2H), E 80- 8ull19asn'm g:) 7. 86

5 nATEN-E R S Ao s e A i s i 1-N-

i do- (mnmamm-g thuﬁé}lﬁsnimuﬂrﬁacm NMR (DMBO d6) :

6.24 (s, IH | H)

|5-|) Tq. agus'(pgnswmpf 47[N3[(2 dlogplp 1,57,3-@gn((§,<atha2|)n G-Yf)wthyl] N-(1H-

Mazoglgl@a&ﬁro]géfpzom@rlg?o% g, Mos FeMPIFEnthanol (8 mi) was

SuI f AN COac
3- { 2added( gertipmwios INaBiAl, )(0108( g,Hznm dmmi) ah@ltmarremli]ommlxture was

gxgigt?rged} q?fgozngttq@p?rgtur%{ I_[?re§t S %c&ﬁ%ﬁﬁa%rated solution of
7 51Nﬂ4C§5(3(rm) aé?(')A\AI\I/aPtErE %5% K'llﬁ&hé l‘pre&bilate Sbllnddswag iffltered, washed

131 { [NL(tl(u mqggradmdj{@ﬁ)}:p)gmq_q MHJ nhtiﬂwt?m;atlon from ethyl acetate with

am ”%lwggélwélc}edttﬁé‘ é%é&e%ﬂpr@dﬁ& (@540995 L 6&817911?\."\/?

7 30 HNMR (OMSORE)) 4 55 (d 2H), 5 04 (s, 2H), 6.64 (d, ZHS 7.02 (s, 1H), 7.03
(d, 1H), 7.27 (d, 1H), 7.30 (s, 1H), 7.41 (s, 1H), 7.70 (d, 2H), 7.85 (s, 1H), 8.56
(t, 1H).

15 EXAMPLE 62
5-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyi}-2-
hydroxybenzoic acid .

A mixture of 5-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyl}-2-
methoxybenzoic acid (1.00g, 2.85 mmol) and piperidine (0.42ml, 8.57 mmol) in

20 dimethylacetamide (DMA) (2 ml) was heated at 150°C. When starting material
had disappeared (TLC monitoring), the solvent was removed in vacuo. Flash
chromatography on silica gel (MeOH / dichloromethane : 5/95) and crystallization
from ethanol afforded white crystals (53 mg, 6 %, mp: 260°C).

'H-NMR (DMSO dg) : 4.85 (s, 2H), 6.54 (d, 1H), 6.66 (d, 2H), 6.95 (s, 1H), 7.05

25 (dd, 1H), 7.24 (s, 1H), 7.50-7.60 (m, 2H), 7.68 (d, 2H).

EXAMPLE

4-[N-(1H-imidazol-1-yl)-N-(phenyl)amino]benzonitrile
4-[N-(1H-imidazol-1-yl)-N-(4-nitrophenyl)amino]benzonitrile  (3.91 g, 12.80
mmol) was placed in a hydrogenation flask and dissolved in acetic anhydride (60

30 ml) and acetic acid (60 ml). Palladium 10 % on C, 0.20 g) was added, and the
bottle was attached to a Parr hydrogenation apparatus. Hydrogenation was
carried out with shaking for 3 h at 25 psi H,. The catalyst was removed by
filtration and the solution was cooled in a bath for 30 mn. Sodium nitrite (0.97 g,



7.56 (s, IH), 7.68 (s, IH, 7.75 (d, 2H), 7.80-7.95

(m 2H), 8.05 (s, 2H). EXAMPLE 59 Sulfam c acid
wQ2qopMbss42 cyanophenyl ) - N- (I H i mi dazol | yl) PCT/EP2004/014847

am no] et hyl } - benzot hi en- 65yl ester np 178 0C 1H NWR

(DMSO d6) : 5.17 (s, 2H), 6.65 (d, 2H), 6.89 (dd, IH),

6.94 (s, IH), 7.20 (d, 2H), 7.27 (s, IH, 7.45 (s,

IH, 7.58 (d, IH, 7.72 (d, 2H), 8.00 (s, 2H). Using

the same procedure as exanple 13 but replacing the

4- [ N4 do mmol? was added to the mixture, and the vessels are h% tly capped. The

hydr oxyphenyl ) (I Himdazal -1 -ylg rH no] nmet hyl benzoni
trifa %ys kept in the |ce bath for 2 h and allowed to warm to room temperature

4 [ Ns\/e?m% O e 4mivsh %X@B&f%{j Wﬁﬂohbéé)wdiél( hhb i C}Pﬂa %ﬁ&"w&é’ filtered,

am no enzonltrl e Ihe | 'owi n mpoun
obt avasbad awith Wwetepr GOuot), tEXgINPLERU cproduct Flash chromatography

k3 G ISRl ) S5 et v

1HMNRe(qEMéai du 09104,8%2115)3 152°n) (s, 2H), 6.65 (d

4
w‘%&ég@o@ pﬁp (%,75%7(49@ 59,)(m Bl . @é@ 11; 22
IH) PREPARATI ONOF OTHERCOVPOUNDS (8) EXAMPLEG1
4-[N-J (2 2-di oxido-3 / 4-di hydro-
2, 3- THON O BENZOXAT ﬁZPLﬁr(S)
1@:: HexAMBEglgq - Y! ) @am no] benzonitrile To a suspension
of C=AQTFLE6S
4- [ M-[NA R tasSylainiivo-4-Bydroxyrbenzyl xNa¢1 H-ihidazolelhy| ] - N
| Hi,qa d b tril 0. 40 1.05
. Iigrﬂﬁ"r?gh’ﬁﬂm#&%%mmn?] V\ggzgglde[jl pgr§I onw ge NaBH4
(tO Q&sg chgbritlé (GrBJb) 1&l59trhﬂnel)fﬁe@-t2tlgr(2mrm9 Wal aw?d dropv]yise to a
irred a erat yr or itio
2 < solhan o (FOTBHODEe. 50, WD 7Ad PURIGATSH g0l L6 mi) in
181 ) .cHLt¥8 (50 RE) dtigoat € obt ai ned was fi I tered, vvashed
with water and dried to give a white solid.

Cr y SthaImixitie Was thensir uogaé.g@p@ramﬂfor 4h then poured into water
and extracted with EtOAc, dried over Na,SO,, filtered and concentrated under

vacuum to give the crude product (8.1 g as orange solid).
Flash chromatography on silica gel (toluene dioxane 7/3) yielded yellow solid.

20 'H-NMR (DMSO dg) : 2.32 (s, 3H), 4.85 (s, 2H), 6.60 (d, 2H), 6.62 (s, 1H), 6.80
(dd, 1H), 6.97 (s, 1H), 7.10-7.30 (m, 5H), 7.00 (d, 2H), 7.03 (s, 1H), 7.52 (d,
2H), 9.45 (s, 2H).

EXAMPLE 65
4-[N-[(2,2-dioxido-3-tosyl-3H-1,2,3-benzoxathiaiol-s-yl)methyl]-N-

25 (1H-imidazol-1-yl)amino]benzonitrile
Sulfuryl chloride (0.60 ml, 7.40 mmol) in dichloromethane (50 mil) was added
dropwise with stirring over a 30 mn period to 4-[N-(3-tosylamino-4-hydroxy-
benzyl)-N-(1H-imidazol-1-yl)amino]benzonitrile (3.40 g, 7.40 mmol) and
triethylamine (2.10 ml, 14.81 mmol) in dichloromethane (6 ml) at ~78°C. After

30 an additional 15 mn, the mixture was allowed to room temperature for 4 h. The
reaction mixture was diluted with water, extracted with dichloromethane. The

organic layer was dried over sodium sulfate and concentrated under vacuum.



et hanol vyielded the expected product (0.40 g, 82% np:
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yi e/ RREPARATION OF PHENYL UREAS (27)

20 EXAMPLE 67
N-(4-cyanopheny)-N-(1H-imidazol-1-yl)-N'-phenylurea
Phenyl isocyanate (3,6 ml, 32,6 mmol) was added to a solution of 4-[N-(1H-
imidazol-1-yl)amino] benzonitrile (5 g, 27.17 mmol) in THF (50 ml). The mixture
was stirred at 50°C overnight and after evaporation was crystallised in
25  acetone/EtOH to give white crystals (2.5 g, 30.3 %, 178°C).
'H-NMR (DMSO de) : 6.59 (s, 1H), 7.05-7.40 (m, 9H), 7.52 (d, 2H), 7.83

(s, 1H).




the expected product (0.40 g, 8 % np: 16200 . 1H NWR
(DVMBO d6) : 6.60 (d, 2H), 7.00-7.50 (m 9H), 7.69 (s,

WO )os/0FRIEPARATI ONOF BENZOXATHI AZOLE(8) EXANMPL BBAT/EP2004/014847
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non—hormone—dependent cancerogenesis, metastasis process and hypoxic tumors
that are less responsive to classical chemo/radio-therapy. The inhibition of

human carbonic anhydrases could be therefore a valuable additional activity for
dual aromatase and sulfatase inhibitor (DASI) compounds. In particular, EMATE

20 was found to have a human carbonic anhydrases inhibitory potency similar to
that of acetazolamidé, a well-known sulfonamide human carbonic anhydrases
inhibitor. The aim of these experiments was to evaluate in vitro the inhibitory
potential of new compounds oﬁ aromatase and/or steroid sulfatase activity. In
addition, inhibition on human carbonic anhydrase II activity (as an exemple of

25 human carbonic anhydrase) for some of them were evaluated in comparison with
6,6,7 COUMATE and acetazolamide.

Materials & Methods
a) Aromatase activity

30 The JEG-3 cell line, derived from a human placental choriocarcinoma,
constitutively overexpresses human aromatase and represents a relevant model
for assaying putative aromatase inhibitors /n vitro. Aromatase activity was
determined by the tritiated water method. In brief, cells were first seeded into



1H NVR (DMBO d6) : 2.39 (s, 3H)7 5.18 (s, 2H), 6.80
(d, 2H), 7.00-7.50 (m 6H), 7.60-7.85 (m 5H), 8.02

W@ 2005058842 EXAMPLEG6 PCT/EP2004/014847
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]-N-(I H m dazol - |-yl)am no] benzonitril'e Potassium

fluoride (0.36 g, 6.14 mol) in water (5 nm) was added
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aromatase inhibition as a percentage of control activity without inhibitor. A non-

linear fit analysis (GraphPad Prism Software) of % of inhibition vs. inhibitor
concentration allowed the determination of the 50 % inhibitory concentration
(ICso) : the lowest ICss correspond to the most potent inhibitors (Table 1).
20 '
b) Steroid sulfatase activity
The JEG-3 cell line is intrinsically very rich in human estrone sulfatase and
therefore is a useful biological system to evaluate new steroid sulfatase inhibitors
in vitro. Assays were carried out with cells in logarithmic growth phase on 96-well
25  microplates. 24h before studies, cells were seeded in decomplemented fetal calf
serum (dFCS) supplemented medium. The medium was removed 24h later and
cells were rinsed with PBS to eliminate any trace of dFCS. Then, 3H-E;S was
added in dFCS free medium, followed by test compounds at concentrations
ranging from 10" M to 10° M. After 4 h of treatment, the medium was
30 transferred into 96-deep-well microplates and centrifuged at 200 x g for 10 min
to pellet cells before toluene extraction. A fraction of the medium was used for
toluene extraction in order to separate the conjugated substrate from non-
conjugated products. The radioactivity in the toluene phase was measured by



the steroid sulfatase enzyne into estrone (Ei ), which

in turn can be transfornmed into estradi ol (E2) by
we@pegsassz reducti on. The inhibition of E2 synediEEPR0OHY14847

aromat ase i nhibitors has béen clinically proved to be

a good way to halt the progress of hornone-dependent

breast tunors. More recently, the inhibition of the

steroid sul fatase pathway energed as an alternative.
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of tdebmpwasing dE@13uetlisd The expenraentslb conditidnscefothe steroid sulfatase
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L e Ree AR At s BASTEY Rih ol igRotions; thg presence
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over.expr esses hgms%n aﬁormt ase and represents, a
rel d tign agriod of 2 hours. Results were expressed in pmoles of product

formed (3H-E; + 3H-E, or *H,0)/2 hours/mg DNA (Table 1).

20 d) Alkaline phosphatase activity

Ishikawa cells were plated into 96-well microplates 48 hours before studies. The
next day, the medium was replaced by phenol red free medium supplemented
with 5 % charcoal-stripped dFCS. 24 hours later, the medium was renewed and
compounds were added to the plated cells and incubated for an additional four-

25 day period. For each compound, the tested concentrations ranged from 102 M

" to 10° M, and the final vehicle concentration did not exceed 0.1 %. At the end of
the incubation period, alkaline phosphatase activity (APase) was assayed by a
method involving the hydrolysis of p-nitrophenyl phosphate to p-nitrophenol and
spectrophotometric determination of the product at 405 nm.

30 In brief, the microplates were first rinsed twice with cold phosphate buffered
solution and then placed at -80° C for at least 15 minutes. After thawing at room
temperature, 50 pl ice-cold solution containing 5 mM p-nitrophenyl phosphate
was added to each well. After a 15 to 60 minute incubation period at room



for assaying putative aromatase inhibitors in vitro.
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, '.tcSo (nM) 'a:
letrozole 0.47 £ 0.08°2 8 nd ® 6 nd 1
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anastrozole 6 nd 1
25+ 0.6° 4 nd ¢
nd ? 3 2.5+ 0.5° 4
A* nd 4
nd © 4 3.6+ 0.8°¢
Ex 11 0.17+ 0.01® 8 nd® 4 nd 4
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A*:sulfamic acid, 3-cycloheplylmethylbenzothiophen-6-yi-1, 1-dioxide-ester

(described in WO2004/101545)
nd: not detected

Materials & methods: ° aromatase activity alone; ®

5  aromatase and sulfatase activity,

9 estrogenic potency.

sulfatase activity alone; © dual




peri od. For each compound, the tested concentrations

ranged from10"12 Mto 10"5 M and the final vehicle
w@orvsesiseat i on did not exceed 0.1 % At the enelCDEP10h£014847

i ncubati on period, alkaliné¥phosphatase activity

(APase) was assayed by a nethod invol ving the

hydr ol ysi s of p-nitrophenyl phosphate to p-nitrophenol

and spectrophotonetric determ nation of the product at

405 nm | n brief, the mcroplates were first rinsed

t W cAmbhd theaRbied @&ﬁﬁ@hﬁsebb% fB{ £5lasdEx86 Shovidla lsBBRg inhibition

pl aced at -80 C for l'east 15 minutes. After thawn
at r@6m aborpdP AMIr htsnarmeslir%e syfaiasgoddiivitpnin addition, the same

cont
cacrhRRas R, S i B9 Sho BABRIE of sHEtfABM BN (ic < 1
at rudyiDespite thisudual adtivity,i Theyvedre ynobésttdgenigeh Vi, col or
nerated by the production of pnitrophenol was
asured into each well at 405 nm For each tested
concentr at i orablé2asehibitioin Idfhunmi b&ﬂicﬁﬂc Euhydrase II
absor bap : \ s I 20\
contr ol i
(10-8 M

dose-reg !

Sof t war g} and-5

were ca ] eq
Humancatbonicanhvdrase 11 act|v1tv This assay was

perforrre@lﬁrasCQ!-@%Trﬁ bedl@-h% k& |iterature (Armsfrong J.
et al. I catToman rties of —human

eryt hrogy J(le car boni c &hﬂg:ogges J Biol Chem 1966
241: 5135 51149) . Brlef¢5ior9th|s assay, humang
Carbonig_anh¥dLa$e L1 rnfnlycec the conversion of

/ ?-ni trophenyl acetate into p-nitrophenol. The
pot dixt45adnd Bhdbinhibityd bameno tcarboniceanhydrasg Bundéravas
eval uated by colorinetric determ nati on of
/ >ni trophenol produced during the enzymatic reaction.
10 h e ANTY U‘ﬁEROEROPI-ﬂCVAhH‘IIsS‘KBRQIDI SULFATASEACTIVIFYLIN VIVO
| evel s

b f
obt WG nikdar 1R BrAsEtaiethADR GHE th HESior hrvepks Prior to

be nreGEhéRItHeb3enceIraHicit) WaBcHeEkedbyaRRRab sABArs. Animals were
|nterference with the substrate during the ass

a
( Tal§HePlemented yith estropg EP'fﬁt?|(51$)@F S8 /dayes. Ce@h“@rﬂ? combined
sul iathasRl aBRirktEtioY YR fotential sulfatase inhibitors, at 1 mg/kg/day for 4

15 days. The uteri were removed, freed of adjacent tissue and wet weighed (Table
3).
Estrone sulfatase activity is measured according to the method described by

Purohit et al., with slight modifications. Briefly, uteri were thawed, weighed and
homogenized. Aliquots of the supernatant were treated with dextran-coated

20 charcoal and assayed for sulfatase. E;S activity is assessed after 30 min of
incubation with 5 nM of *H-E;S and 20 pM of unlabelled E;S as substrate. Estrone
sulfatase activity is expressed as pmol /h/mg protein and reported as percentage
of inhibition vs E;S; for uterus weights, results are expressed as % of inhibition
of the EQS induced stimulation

25



pot ency Estrogeni c Aromatase activity Sul fatase
activity potency I GO0 (nM | C0 (nM ECS0

w@oposssds S EM n SSEM n (nM S E Mn | et POEBPB04/014847
0.47 0.08 a8 ndb 6 nd 166.93 1.07 a 6 nd b

anastrozole 6 nd 1 2.5 0.6 c4ndcnda3?2.5 050D
4 A* nd 4 nd ¢c 4 3. 6 0.8 c 4Ex 1 | 0.17 0.01 a 8 nd
b 4 nd 4 B T R

LA I | b !/ ; - - b [' ; . ' ' b :";

\ ~ 1 1 . .

Ex 13 nd 4 0.0§ -
nd b 1 nd 4 Ex |20

10

15

20

25

S Ta\ﬁle? Inh'bltl?n of ut?rus we|ght
pot eti v *: i;cq'nip_’u on 0 T :

6.6,7 COUMATE 81 8

Ex 45 70 8

Since there is a direct linear correlation between sulfatase inhibition and uterus
weight inhibition (WO 2004/101545), it can be concluded that this uterus activity
results from_significant inhibition of EiS (> 90%). Ex 45 was chosen as a
potential inhibitor of estrone sulfatase activity because of its lack of estrogenicity,
and significant steroid sulfafase inhibition. These /n vivo results were in

agreement with /n vitro results obtained in JEG-3 cells.

INHIBITION OF ESTRADIOL PEAK, AS IN VIVO AROMATASE
INHIBITION MODEL
The aim of this experimentation was to determine a dose-related activity of test
compounds in comparison with anastrozole on 17B-estradiol level 24 hours after
one oral administration in female rats. Anastrozole, is a potent, non steroidal .
inhibitor of aromatase, which significantly inhibits estradiol levels at 3 pg/kg, 24
hours after one single oral administration in female rats. One hundred IOPS
Wistar female rats, weighing 180 to 200 g, were accommodated by four in
stainless steel mesh cages. Animals were allowed free access to a standard diet
from Harlan Teklad 2016 pellets. Vaginal smears were performed for each
animal, each morning, in order to establish the different phases of cycle. The rats
* which did not exhibit a regular estrous cycle, were excluded from the
expetimentation. Starting at 4.00 pm, animals received an oral administration of
formulations. 24 hours later, samples of serum were collected and estradiol level

were determined as previously described (Table 4).



Ex 22 0.32 0.40 a4 - nd 1 Ex 26 506 al1ndb11__"
Ex 30 0.06 c 1 . Ex 35 2.2 0.7 c 4ndc 4 _

wWE20036588461 0.21 ¢ 4 nd c 4 Ex 37 52.0 9.BCTEB20n4014847

c 4

Ex 40 0.67 0.10 a 81 _ nd 3 Ex 41 4.3 c 1

Ex 43 0.57 0.16 a 4 5.5 - 1.1 b 4 nd 4 Ex 45

0.13- 0.07 ¢ 4 3.4- 0.4 c 4 nd 4 Ex 46 0.79 0.26 a 4
13.8 2.5 b 4 nd 4 Ex 48 0.82 0.12 a 4 2657 257 b 4
nd 1 Ex 51 0.34 0.13 c 4 597.2 67.4 c 4 Ex 61

A*

r

(descri bedin
Mat eri al s& net ho
sul fatase acti vitjy

1.06 0.21 a 4 nd ﬁb‘ieﬁdlﬂhﬂh&?o?ésﬁaaud d&kc 1- -

sul fam ¢ add,

q el Ohepty| W{Agéammd] T

| de-este

sul fatase acti vi tﬁna&r&@ter ogenl cs@t ency Am)ng the
tested conpounds,| Ex 43, Ex 45 and Ex 46 showed a
strong inhi biti ongl45o0 about 102¢M of hunman |estrone
sul fatase activitly. In addition, the sanme conpounds
were shown to be Strong ifnnibitors of ar onat ase
activity (I1C50 <1 nM. Despite this dual activity,
TheyExvs imhibited estradigjexeak /1 Wi tro. Table 2: Inhibition

of human carboni canhydrase | | Human carbonic
anhydrase | | activity Conpounds I1C O
5 INHIBITION OF TUMOR GROWTH
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25

MCF-7 xenograft into nude mice
MCF-7 cells, derived from human breast adenocarcinoma, are injected

subcutaneously in ovafiectomized athymic nude mice supplemented with a daily
administration of subcutaneous estrone sulfate. Xenograft volumes are
determined weekly. When tumor volumes reach significant increase, tested
compound is orally administered at 1mg/kg/day for 8 weeks. Xenografts are
measured, removed, weighed, and deep frozen for the determination of sulfatase

activity, according to methods used for rat uteri

ER+ Human breast tumor tissue xenografted into nude rats
MCF-7 cells (ATCC), derived from human breast adenocarcinoma, were

injected subcutaneously in ovariectomized athymic nude mice supplemented with
a daily administration of subcutaneous estradiol. Xenograft volumes were
determined weekly. After 8 weeks, tumor volumes reached 1000 mm3, providing
500 mg samples of estrogen responsive tissues for each animals. At this time
each tumor was sliced and regrafted into naive ovariectomized nude rat
(Rnu/Rnu). Then animals were treated with estrone sulfate as' precursor of
estradiol by the steroid sulfatase pathway. When tumor volumes reached
significant increase, distinct from the placebo, animals were randomized and
separated in two groups. The first group was treated with Ex 45 and
supplemented with daily administration of estrone sulfate. The second one was
sham administered with the vehicle and supplemented with the same dosage of
estrone sulfate. Ex 45 was orally administered at 5mg/kg/day for 5 weeks.



ChM S.EEM n acetazolamde 11.3 1.9 4 6,6,7 COUVATE

16.1 1.5 4 EX45 16.2 3.3 4 EX51 6.5 0.9 4 Ex 45 and
wE2005/0588ahi bi t ed human carboni ¢ anhydrase | | P@I/EP1000014847

ANT| UTEROTROPHI C/ ANTI STERDI D SULFATASEACTIVITY | N

VIVO Wstar fenale rats were ovariectonm zed and | eft

to rest for 4 weeks. Prior to treatnent, the absence

of cyclicity was checked by vagi nal snmears. Aninals

were suppl emented with estrone sulfate (Ei S) at 50

g/ kKRéridayafts. WeredhfeBsured veaeklyl Bf@lé&rbﬁic@aﬂiber and compared to the

adm ni stration of potentlal fatase inhibitors,

my/ kEFeas stifate greppy §TablgdS)ut eri were renoved, freed of

adj acent tissue and wet wei ghed (Table 3). Estrone

described by Pulbhld %ﬁﬁ?“f%f‘ﬁﬁ@ﬁ%l#aa‘-’ e ! "

nodif-i cations. . Brl e%fl “

homogenipzg guot s

wi t h: \

sul ff

| nCURFEAORERE T Thn@ bsgeﬁ E'S Bag 267 "™Mgh

Ei $§ as substrate. Estrone sulfatase act|V|¥y IS
exprl€ssedxass pnol /h/ng pootei n ane2g eport ed-46 -39
perdentage of inhibition vs F S for uterus weights

Pesults are expressed as % of i nhibition of the E S

i nd Q’boﬁlln%l\ﬁé OcFé-E tﬁ Ex 45”El]nk?6rt\}om?né§ dlﬁtr&%E gﬂscéea§ed On the

\NEIg ound A)ln 7 on uterus Wel ght

CELNE i, 0B, S DO G o, 8Bl R (e,

i nhi bi ti on

Congcﬂmggg l{-lwgf wate i‘n\l/ﬁeé. ,gtséhégqlqsdc'gp glpe expgrlrrﬁer?ts after five weeks of

daily treatment, Ex 45 led to a 40% decrease in tumor volume, showing a clear

10  and well established anticancerous potency.

JEG-3 xenograft into hude mice

The JEG-3 cell line over-expresses both human aromatase and estrone sulfatase
enzymes. It is injected subcutaneously into ovariectomized athymic nude mice

15 supplemented with a daily administration of subcutaneous estrone sulfate with or
without test compounds (administered at 5mg/kg/day). In that particular case,
and according to their semi-liquid status (choriocarcinoma origin), tumor
measures are irrelevant. Nevertheless, an indirect effect of estradiol which is
mainly synthesised by the tumour tissue, is obtained on uteri weights. On the

20 other hand, because of the aromatase and sulfatase overexpression in such
turhours, enzyme levels are measurable. Enzyme activities are determined
according to the above-mentioned methods

JEG-3 xenograft within nude rat_supplemented with estrone sulfate and A4-

25  androstenedione
15 days before JEG-3 cell injection into rats, blood samples are taken to measure
basal levels of estradiol plasma. Then, JEG-3 cells are injected subcutaneously in



results from significant inhibition of EE S (> 90%.

Ex 45 was chosen as a potential inhibitor of estrone
waiosassesr activity because of its |ack of PCT/EP2004/014847

estrogenicity, and signifi®eant steroid sulfatase

inhibition. These in vivo results were in agreenent

with in vitro results obtained in JEG 3 cells.

I NHI BI TI ON OF ESTRADI OL PEAK, AS I N VI VO AROVATASE

I NHI BI TI ON MODEL The aimof this experinentation was

to ' - | Wit Y n t .
| EEHE R A PR [UPRAD et ls SR EPPRYEES with a
24 fally sdmiristratiomeofosubicutadadus sstrene svlfate: andmafi@ndenstenedione

Anastrozole, | ot ent n,_st.eroidal . inhibitor,of

ar oMt eWithgut E‘F?%%‘fﬁ?ﬂ’??%‘éﬂ{)aldmﬁ"etﬁ%g?%slra%ga@ygl After a 21-day
| ev %ﬁod}tblé’qdwmn? e P@msmq@f 6 d@ynefteri cagiberons &knograft and at
adm'ni stration in female rats. One hundred | OPS W st ar

Femihe ensk of thei gxraiinento Inothipoegperiment esrepimbd@ieend A4
by 1 . . Si¢ ' . o o
o e ehaoah e ShepAELrIRsbr (R8N R Srcenadal i
TekIreftecRildh thelutarus welghl iaftet sannifice. Plassrachqymone denels drerassayed

a1 Pbrn gt B Pl afahiitTo il SRPARGS HlphdtRa method

exhicpst, websteg vk @sARst rous cycle, were excluded from
the experinmentation. Starting at 4.00 pm aninmals

1Peceived an oral administration of fornulations. 24
hours |l ater, sanples of serumwere collected and
estradi ol |evel were determ ned as previously
descri bed (Tabl ed4). Table 4: Inhibition of estradio
peak Conpound % i nhi bition (estradi ol peak)
Anastrozole 56 Ex 45 28 Ex 45 inhibited estradi ol peak
in vivo. INH BITION OFTUMOR GROMH MCF- 7xenograft into
nude mce MCF-7 cells, derived from human breast
adenocar ci noma, are injected



subcut aneously in ovariectom zed at hym c nude m ce
suppl enmented with a daily adm nistration of
waaipssssmeous estrone sul fate. Xenograft vol unBGI/EPE04/014847
determ ned weekly. When tubr vol unes reach
significant increase, tested conpound is orally
adm ni stered at | ng/kg/day for 8 weeks. Xenografts are
neasur ed, renoved, wei ghed, and deep frozen for the
determ nation of sulfatase activity, according to
met hods used for rat uteri ERyfMgn breast tunor
ti ssue xenografted into nude rats MCF-7 cells (ATCO),
derived from human breast adenocarci noma, were

m cobsupphL RGN g e o AU R TR om0 ©

subcut aneous estradiol. Xenograft vol unes were
determ ned weekly. After 8 mgeks, tunor vol unes
reached 1000 mmB, providi ng,300 ng sanpl es of estrogen
responsi ve tissues for animals. At this tinme each
tunor was sliced and regraf\ied i nto nave
ovari ectom zed nude rat ). Then animals were
treated with estrone sulfpate as precursor of e adi ol
by the steroid sulerQEe Na;pmay. When tunor vol Uunes
reached si gni filganr easeQdistiZznct fromthe
pl acebo, ani mal er e, _sJlandoni zed and separated in two
groups. The first grétp was treated with Ex 45 and
zﬁpplenented wi th dai |l Rsadmi nistration of estrone

| fate. The second one was sham adm nistered with the
v ehi arldeacichadditigmpdatisand sttrevisdmeritcfomasithernd aglkerein :
estrone sulfate. Ex 45 was, orally, admni stered At
5ng/ kgRdad o 2saﬁké%EhxéW¥§PBF?ﬁ“MgP@r BSUSe&eﬁggﬁwyl or a
by el e¢t+OféyeloBikyii;per RarghdCRypedgathert forinhe satira@deor unsaturated
sul fate group. (Table %%. TﬁbIeSQ | nhi biti on of human
br east 5fr%mﬂ" 7yBleieted ¢aPeQYRIC i amet ers - (expr essed

% o it ntrol group) Treatnent Tine Day
1?SDay %&&my%@g@nﬁ EiS + Ex 45 0 -26 -44 -39

e Ais adirect link, O, S, SO, SO,, NRs;

e Xis adirect link, CF, O, S, SO, SO,, C(0O), NRs or CR¢R;
e Zis a group selected from:

Js Ro. R
SQ N
Re Re N8
N
(?N—(Rg)p @—(Rg)p and [N/i}-(%)p

Rg

(Rﬁpﬂiiii Illig (Rg)p



When aninmals were treated with Ex 45, tunor vol unes
did not increased. On the other hand, sinultaneously,

wW@e@spsssenl y treated with estrone sul fate (El SYCT/EP2004/014847

vol umes were higher. At theéSend of the experinents,
after five weeks of daily treatnent, Ex 45 led to a
40% decrease in tunor volunme, showing a clear and wel |
establ i shed anti cancerous potency. JEG 3xenograft into
nude m ce The JEG 3 cell |ine over-expresses both
humgn AIHER &S eadlhdBidenfy Bul i Bipsesenzymes. It i

i nj ect ed cut aneous y into ovariectom zed athymc
nude rp isel, 2uppPrdiented with a daily adm nistration of
subcut aned) zstrone sulfate with or wthout test
corrﬁo tjgﬁl ni stered at 5ng/ kg/day). In that

par fi Ct%badotte%lSMe anshnaabet @ randfar Rhean kseeon- iy position of the
st atus (chorl ocarci noma origin), tunor nmeasures are
Prrel RERROthIONBERS fiR%| ess, an indirect effect of

est Ladg oé d"ﬁg(‘atﬂe 'e§cHTﬁ1débé(ndéY1ﬂ§l Wﬂfcﬁ]@ﬁ d¥Ya h?@'ow,n@yaho, halogen,

ti ssue, tal ned on uteri

hand iroauda-Glalthe Wrtakens. suduaiomaingeo(CrCoalkylthio, (Cr-

overe n |
meas u;@ﬁi@é@azv gég‘t i </| T E{I&xygé?g%ﬁr m&xg%é erl@(?:%r OP%(OR“’)z'
t o t heNRBRye- BOsNRghigd OBOIMNRIsR1)ES0:00R09r%0Rw, t BEA2NR10R11,

i R TR BRI I gy

i Nt 0 rE¢e,NRYUIMNRIRIPIGBRAS CONRGR), tOCHB2AOOONR R 2l OCSNR1oR1;,

b SR SasOBBEeRaiebe Ro e SR, BRI roup

(Rny/ Rq’a@n g@lg rat. Animals are supplenmented with a
dail'y adm i stration of subcutaneous estrone sulfate
and D4- androst enedi oneswith or without tested conpound
(adm ni stered at | ng/ kg/ deapl,) Afterpa 21-day peri od,
bl ood sanpling are perfor medRd ‘ %7’ after cancerous

xenograft and at the end of thf r%& In this
experinment estrone sulfate and enedi one are

the precursors of estradiol. Th fect of estradi ol
is reflected on the uterus weight after sacrifice.
1Pl asmen iwonbroe 2 ek pds eir enesf RyamdaRs istaehydiexys fnireeOPO(OR10)2,

eXper | (RokS, OBk, COSBORLPPEOMR,S SSBMRIR,, CF.S0,0Ry,
CF,SO,NRgR;3, CFo-tetrazolyl, NR;2SO2NRyR1s OSO;NR10SO;NR11R12, CO2Rye,
CONRyRs;, OCHO, OCONRyoRy;, OCSNRjRi1;, SCONR3oRy;, SCSNRyoRys,
tetrazolyl, NR;2CONR3gR;s, NR;p-CHO group and the other is hydrogen or a

20 hydroxy, cyano, halogen, nitro, (C;-Cs)alkyl, (Ci-Cs)alkoxy, trifluoromethyl,

(Cs-Ce)alkyithio, (Ci-Cg)alkylsulfonyl, acyl, (C1-Cg)alkoxycarbonyl,

carboxamido, NRyRi;, SO:NRjoRi;, OSO>NRjoRii, OSO0:0Ry, SO,ORjg,

SSO,NR;gR11, CF2SO,0Ryg, CFSO:NRyoRi1, CFo-tetrazolyl, NRi2SO,NRioRii,

OSO,NR1,S0,NRgR11, CO2Ry9, CONRyoR33, OCHO, OCONRyoR11, OCSNR;oRyy,

25 SCONRyoRs1, SCSNR;oRy4, tetrazolyl, NR1zCONR1oR11, NR1g-CHO group;

e R, and Ry are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, OPO(ORyp), ,(Cy~Cg)alkyl, (C4-Ce)alkoxy, trifluoromethyl,
(C4-Cs)alkylthio, (C1-Co)alkylsulfonyl, acyl, (C4-Cs)alkoxycarbonyl,
carboxamido, NRjRi;, SONRjoRj;, OSO;NRjoRi;, 0OSO,0Ry, SO20Rjg,




(DSL, Webster, TX, USA). CLAIMS 1. An im dazol e derivative

of formula (1) (I) and acid addition salts and
wae@sesisgpmeri ¢ fornms thereof, wherein : R apdI/R22004/@14847

each i ndependently hydrogend¢ a (d-C 6)al kyl or a

(C3-C8)cycloalkyl ; or R and R2 together forma

saturated or unsaturated 5-, 6- or 7- nenbered

carbocyclic ring; Qis (CH2)mX-(CH2)n-A, Ais a

direct link, O S, SO SO, NR5; X is a direct |ink,

CF2, S \ REF, -tefrd 0

el ect 207 o CGGOR_CEROMRIED ChrickeBl ARASBAR R,

i ndepe R$OMNRYSONRIGR12, COByo, 4;CHG | SONR10Ry1, 306HO); OGONRyoRy,

is 0,1 ot t hed o ‘
can’ be S5, SRS SRR B B R EP MG o
and R8geoup; each independently hydrogen or a hydroxy,
YT LPERERH 3 O 1By R he sep e et ©

C6) &l k I i e ‘
caz boxgéms%ﬂg %&r%%ﬁ“%egagﬁ%ﬁﬁﬁgg%ﬁglﬁgg%% (Ci-Colalkyl or

oso2 NR(@rEs)cycloalkPlorR10,  SOPOR10, SSO2NR10R11,

CF252 N : e

NRL SO R O RIS DR IS WBs ot A Colaln,
QCHO, @CaNARICYclodiBNRI O Barl aBEAMRBOSRALE , Ryo and Ry can also form,
GOSN SRR ol SR Brich G RN 1o 7.

en

membered heterocycle containing one or two heteroatoms selected from O, S
and N;
e whenZis

Ry
Ro),

15 andpisi,
then Rg and Ry can also form together with the phenyl ring a benzoxathiazine
dioxide, a dihydrobenzoxathiazine dioxide, a benzoxathiazinone dioxide, a
benzoxathiazole dioxide, a benzoxadithiadiazine tetraoxide, a benzodithiazine
tetraoxide or a benzodioxadithiine tetraoxide; '

20 o whenZis

Ry
Ro),

R; and R4 together with the phenyl ring bearing them can also form a
benzofurane or a N-methylbenzotriazole, provided that when pis 1 and Q is
25 (CHp)n, then Rg and Ry are independently a hydroxy, nitro, OPO(ORyg),,
NRioR11, OSO:NRyoRi;, OSO,0Rip, SO20Ry0, SSO2NR1oRy;,  CF.SO,0Ryy,
CF;SO;NR19R11, CFa-tetrazolyl, NR1;SO.NR1oR11, OSO,NR12S0,NR1oR11, CO5Ry0,



nis O 1or 2and pis 1, one of R3 and R8 is a

hydroxy, nitro, OPQ(OR10)2, NRIOR11l, OSO2NR10OR11,
WOB030BE® SO20R10, SSO2NRLIOR1lI , CF2SO20R10, PCT/EP2004/014847

CF2SO2NR10R11, CF2-tetrazoléyl, NR12SO2NRi ORi 1

OSO2NR1OSO2NR11R12, CO2Ri 0, CONRL1ORn, OCHO,

OCONR10OR11, OCSNR10OR11, SCONR1OR11, SCSNR10R11,

tetrazolyl, NR12CONR1ORLl , NRi 0- CHO group and the

other IS hydrogen or a hydroxy, cyano, hal ogen, nitro,

(Cl CG#QQEWR thi o, F@ Wlh}{ Is]lcﬂc?’gﬁ?ﬂlﬁ?lt hEtONR10R11 SCSNR1oRys,

( C1- CB}attdzobyly St SOMRY R car MRy AirCigr pUINRl 0 Rl 1 SC2NR10RU
, OSO 2NRI OR11, OSO20R10, SO2OR 0, SSO2NR10OR11,
CF2SQ20R10, CF2SO2NR10R11, CF2-tetrazolyl,

NR1 2502 NRAL Ok lyatifedS R HiRh 1,1, CaRMR1 Bcid CaiRtoRU salts  and
OCHO, OCONR1ORn, OCSNR1ORu, SCONRI oRn SCSNR10Rn,

Bet r%@@pyomemmrMWhemo CHO gr oup: R4 and R9

R e BEEA NG O Mg EA omsoama,
6)Ozéll kloquupt a?dl uor onet hyl , GSCI - C6) aI kyI t h| 0,

- n ac :
car )ng rﬁﬁy@ﬁﬂog%off\lgﬁ @gﬂ@%s% %%%&%écrcs)alkyl
SQ2OR1{ ?ENR%P RirifluoronteERAO2 QR CJalkyBRDSORCIRE, )alRylsulfoRgl,  acyl,

) FinCorb M BN RRRER DR N s Moo

SCONRi RBB SCSNRI ORn tetrazol yl, NR12CONRi oORu,
OCI—|08roup V\henp|32 3 or 4the RAOScan bethe
same or different; R6 and R7 are independently

hydr%gen,A 'b%h )fi,l@ a@cﬁf—éﬁh%‘tgg}%w‘w sz aand acid addition salts and

) cycloa are each
|nde3nend|sombwcfwyrdsuwaof pereirky, a (O CG) al kyl, or a

15 ot 06% Phte Bsd e Do G SriReRERF QoGri GRS,

whi ch tHee i ds hgdroden corSa HydrdSey, malvgen e dittog tayana,y (T;6Cs)alkoxy,
cont ai ni t t S
o o R, "SofR,cR1y CEOSNRGR D, NRESORRG Ry, BBOAR S0NR R

group.

20 4. A derivative according to any one of claim 1 to 3, and acid addition salts
and stereoisomeric forms thereof, wher_ein:
. one of R; and Rg is cyano; and
e the other is hydrogen or a hydroxy, halogen, nitro, (C;-Cs) alkoxy, NRioRys,
SO,NR;10R11, OSO,NR;0R11, NR12SO2NR10R11 group,

25
5. A derivative according to any one of claims 1 to 4, and acid addition salts
and stereoisomeric forms thereof, wherein:
e R4 and Ry are each independently hydrogen, hydroxy, cyano, halogen, nitro,
(Cy-Co)alkyl, (Cy-Ce)alkoxy, “trifluoromethyl, (C1-Ce)alkylthio,
30 (C1-Co)alkylsulfonyl, acyl, (Ci-Cg)alkoxycarbonyl, carboxamido, NRyoR;s,

OSOZNRmRu, NRlstZNRmRn, CORyp OF CHO group.



when Z is and pis 1, then R8 and RO can also form

together with the phenyl ring a benzoxathi azi ne
waele@mzriosks42 a di hydr obenzoxat hi azi ne di oxi de, a PCT/EP2004/014847

benzoxat hi azi none di oxi de, 68 benzoxat hi azol e di oxi de,

a benzoxadit hi adi azi ne tetraoxi de, a benzodithiazi ne

tetraoxi de or a benzodi oxadithiine tetraoxide; when Z

is R3 and R4 together with the phenyl ring bearing

then1can al so form a benzofurane or a

| o hyl %B%rﬁfaﬁ{/%ééﬂo?ﬂn%@éh?%ﬁe ghéfém‘i‘@e%nﬂ’ el dddish &ts and

are I n ependent y a hydroxy,
ni t rsmerem@ﬁm foon2 thexef, whereindgSO2NRi oRn, OSQ2ORi 0,

SO2OR 2S _

&2 epp%géﬁﬂn%&éﬁm%ﬁw&%mm and

CCEROUE NSy i SCTTIBEY, SR, i (GGl
U etrazo

MR10- Clfer-Gadkaxy, 2 triogenett \,‘%Rla%le'or @g@ﬁ%@@, ai (R, CHO,

and ac ts and stereoi soneric forns
thereop,ﬂz\ﬁg{lr%?%:lgﬁgjhé of R3 and R8 is a hydroxy,

nitro, NRIOR11l, OSO2NRIOR11 or NR12SO2NR1OR11 group;

ﬁg? 079226 Agt%frglaﬁie(}h%gé% & 6% '?:6) . é&yféé‘lan%ddiﬁon salts and

tri fdtél@bl@diméﬂr(yiform$ Cler &) whklyeirt: hio, (CrQCalkylsulfonyl,

acyl , | ko ar bo Rlﬁa do NR1OR11,
18s02N I§1h_V B S RuA derivative

accqy dppgst g ﬁyévogéﬂr @ﬂr 2 hﬁlﬁ@(yactyfén@ﬂdhélmgdm,sﬂitﬁ@ €¢1Gt5)alkyl

st ereol someric forms thereof erein. one of R3a
R8 is K@&GM&OXYCV@HQVOW(@V'&&BRK%%NWGE 1§eBru HQrﬂf oup.

the other is hydrogen or a hydroxy, halogen, nitro,
cyano, (Q Qoal koxy, NRILOR11, SO2NR10R11, OSC2NRIORI11,
NR1 2502 NRL O ivaties GRIeRy GoiR claim2 7gr 80@. acid  addition  salts and

15  stereoisomeric forms thereof, wherein:
e R4is hydrogen; and .
e Ry is hydroxy, cyano, halogen, nitro, (Ci-Ce)alkyl, (Ci-Cs)alkoxy,
trifluoromethyl, NRjoR11, OSO:NR1gR;11, CO2R10, CHO or NR;12SO;NR1gRy;.

20 9. A derivative according to any one of claims 1 to 8, and acid addition salts

and stereoisomeric forms thereof, wherein Z is:

R, Rp. R

R, <R9>F-,--- ) @(Rap

N
o),

in which:
25 e Rgis hydrogen, hydroxy, halogen, nitro, cyano, (Ci-Gg)alkoxy, NRiyoRjj,
SO,NR3gR11, OSO2NR;0R11, NR1:SO,NR;gR11 or OSO2NR10SO-NRy13R12 group;
e Ry hydrogen or a hydroxy, cyano, halogen, nitro, (Ci-Ce)alkyl, (Ci-Cs)alkoxy,
trifluoromethyl, NRyoR11, OSO;NR3oR11., COzR19, CHO, NR12SO,NR;9R11 group;
e pand g are as defined in claim 1.



4. A derivative according to any one of claim1l to 3,
and acid addition salts and stereoi soneric forns

w0 bh@sesdss2 wherein:  one of R3 and R8 i s cyano; PENEP20DHE14847
ot her is hydrogen or a hyds#xy, hal ogen, nitro,
(C1-C5) al koxy, NR1OR11l, SO2NR10R11, OSO2NR10R11,
NR12SO2NR10OR11 group. 5. A derivative according to any .
one of clainms 1 to 4, and acid addition salts and
stereoi soneric fornms thereof, wherein: R4 and RO are
each independently hydr ogen, hydroxy, cyano, hal ogen,
nitro Qal kyl, (Cr C6)al kox trifluoronethyl,
(QQ&\I kyAfjﬁfl@tIV@QC ing o §[]y B Y clam;l to 9, and acid addition salts

Nm%ﬁ%ﬁ’&?qﬁﬂ%ﬁf%é%%é ucgﬁésgﬁkgeﬁ rva P&H]nk C(O),

ac cosQy, EYNHy Cﬁ@XCUﬁQ (GHz)GﬂQilmn(GHz)andwblcln d in0di ér ZJn

Its and stereoisonmeric fornms thereof, wherein: one
of R4 and R9 is hydrogen or a hydroxy, cyano or '
OSC2NRi ORHdemdvethk&:oﬂﬁﬁgértd scldimdrgendokacid fwam@hy,salts and
cyang, hal o nitro, - 6) al kyl, (G -C6)al koxy,
tri f%t%rSPﬁﬁ@EHQfOfmmﬁl%ﬁefr \Ri OR11., COPRLO, CHO,
NR12,SOZNMR10R11 group. 7. A derivative accor di ng to
claim6, and acid addition salts and stereoisoneric
forns thereof, wherein: R4 isR&ydrogen,A hydr oxy,
cyano or OSO2NR10R11; R9 is~& hydrogen or a hydroxy,

[
cyano, hal ogen, nitro, (Cf-@ /

(C1-C6) Bl kOXy, trifl uoronet NR1 , OSO2NR10R11,
CO2R10 , CHO group. 8. A dern™zative according to claim
7, and acid addition salts and stereoisonmeric forns
10hereof, wherein: R4 is hydrogen; and R9 is hydroxy,

Y G B oL (s %

NRi -25@2&\5& ROBRIALR; 8. Hydemdy] witito, WR1iRG 4 @smznemkg GENR; SBB5NR R4

of cl abrrgflplartmo tﬁé &ng ?sc hyd%%ghtérog %ydroxy, cyano, halogen, nitro,
(Ci-Ce)alkyl, (C4-Cs)alkoxy, trifluoromethyl, (Ci-Ce)alkylthio,

15 (Ci-Gs)alkylsulfonyl, - acyl, (C;-Cg)alkoxycarbonyl, carboxamido, NRyoRy;,
OSO;NR10R11 or NR1;,SO,NR;0R;1; group;

. R4 and Ry are each independently hydrogen, hydroxy, cyano, halogen, nitro,
(Ci-Cg)alkyl, (C1-Cs)alkoxy, trifluoromethyl, (Ci-Cs)alkylthio,
(C4-Co)alkylsulfonyl, acyl, (Ci-Ce)alkoxycarbonyl, carboxamido, NRjRys, |

20 OSO,NRy9R11 or NR3,SO;NR3oR;1 group .

e Ry and Ry are each independently hydrogen, a (Ci-Cealkyl or a
(C5-Cg)cycloalkyl;

e pisl 2, 30r4;

e Rg and Ry together with the phenyl ring bearing them can also form a

25 -benzoxathiazine dioxide or a dihydrobenzoxathiazine dioxide;
e R; and R4 together with the phenyl ring bearing them can also form a
benzofurane or a N-methylbenzotriazole.

12. A derivative according to claim 11, and acid addition salts and
30 stereoisomeric forms thereof, wherein:



and stereoi soneric forns thereof, wherein Zis: in

which: R8 is hydrogen, hydroxy, hal ogen, nitro,
wWey@no388¢2Lr C 6) al koxy, NRi ORn, SO2NRI ORH, OSQXNREPDRI/014847

I , NRi 2SO2NRi ORn or OSOZNRI OSO2NRNRi 2 group; R9

hydrogen or a hydroxy, cyano, hal ogen, nitro, (C

-C5)alkyl, (G -Co6)al koxy, trifluoronethyl, NRLORL1,

OS2NRi ORu., CX2Ri 0, CHO NRi 2SO2NRIORi 1 group; p

and g are as defined in claim11.10. A derivative

acco.rd%nsg to any one of clains 1 to 9, and acid

additi salts and stereoisoneric forns thereof,

wherein Qis selected froma dRgect link, C(O, SO,

CONH, C(O(CH2) , (CHz)n(O CH2)n in which nis

0,1 or 2. 11. A derivativd] aZedrdig to claim1, and

acid addition salts and st pc forns thereof,

wherein: Zis Qis (CH) , ;

one of R3 and R8 is a hydroxy, nitro, NRi ORu, OSO2NRi

ORu o1 QNE(CHRTAMRICHOMRG, gopRp and the ot her is hydr ogen

or a h drox cyano, halo nitro al kyl
- CB)*al éob‘éyhydf@%’f h@#egwtm%wya'('@f adgy ﬁ?ﬁﬂ%ﬁ 'g';(w%m 2NR1oR11,

$Q al k | koxycar bonyl ,

car boxgrgnégmlaﬁl&lor %\hg@)&ﬁ or NRi 2S2NRi

gr oup; Ry & hydrage deeom@vanqﬂd@imeaeﬁttw (Fy&slalrh, (C1 Ce)alkoxy,
hydr ox hgh o [ (CrC 6)al kyl, (C

- CB) a i’g@'z@% ety R 985 ‘?ﬁam{ C 5)al kylthio, (G

- C6).a| pyd asiddfimedlin clamyll (CI - C6) al koxycar bonyl ,

carboxam do, NRi ORn, OSO2NRi oR or NRi 2SO2NRi ORn

group . R o0 and Rn are each independently hydrogen,

10 (d3C 6)ml derivatie aactérdingdxeyelbipel k¥, ;andp acid hddRion3salts and
or 4, R3 and R9 together with the phenyl ring bearing

t herSFFaPISAINEN ﬂoﬁpﬁ?r@rﬁ'@n‘é"&'ﬁﬁl azi ne dioxide or a
di hy,dr openggxat hi azi ne di oxi de;

e R, and Ry are each independently hydrogen, halogen, (C;-Cs)alkoxy, acyl,
NR10R11, OSOzNR10R11 or NRlstZNR;oRu.

15
14. A derivative according to any one of claims 11 to 13, and acid addition

salts and stereoisomeric forms thereof, wherein:
e nisOorl;
e Ry, Ry and R, are each hydrogen;
20 e Ryis hydrogen, halogen, (C;-Cg)alkyl or OSO;NR;0R1;.

15. A derivative according to any one of claims 11 to 14, and acid addition
- salts and stereoisomeric forms thereof, wherein:
e nandparel;
25 e Rgis a hydroxy, halogen, nitro, cyano, (Ci-Cs)alkoxy, NRioR11, SO;NR1oR1s,
OSO,NR;0R11, NR12SO:NR10R11 Or OSO,NR15SO:NR11R12 group;
e Ry a hydroxy, cyano, halogen, nitro, (Ci-Celalkyl, (C;-Ce)alkoxy,
trifluoromethyl, NRjoR11, OSO:NRygR11, CO2R10 or CHO group;
e R is cyano, hydroxy, OSO,NRgR;1 or NR12SO2NR;10R13;
30 e R4is hydrogen, hydroxy, halogen, cyano or OSO;NRyoR1;.



R3 and R4 together with the phenyl ring bearing them
can also forma benzofurane or a

wOoRwepssgibenzot ri azol e. 12. A derivative accorPCTiBP1004/014847
claim1l, and acid additiofilsalts and stereoisoneric
fornms thereof, wherein:Zis Qis (CH2) in which n O,
1 or 2; R8 is hydroxy, halogen, nitro, cyano or a (G -
- C6) al koxy, NRLORn, SO2NR1OR11, OSO 2NRi oRi i , or
NR12SO2NR10R11group; R9 is hydrogen, hydroxy, cyano,
hal ogen, nitro, (G -GC6)al kyl, (Cl-Q0al kOXy,
trifluoronethyl, NRLOR11l, OSO2NRi oR; ©p is as
def i Iﬁsd i A detivaitive Biccdr@ing Aodanyi aner o €aimscb? 89 4G, and acid addition

L k203 Sl e ShE' SR S 5o rvorony
eac rkyhn&@p@sdgnmomlfwﬂrm@&nhemnslhygaﬂy m&oﬁN@xmdﬂDSOzNRmRu or
acyl ., NRi OR_, OSCZ2NRIORL1 or NRI 2SO2NRLORI | .

der i NRe$QNRaReer di ng to any one of claims 11 t o 13

and acid addition salts and stereoi soneric forns

t hereof, wherein: nis O or 1; R1, R2 and R4 are
eachlhydrhgdarivativeg acsondingr dgeslaimalagend @gAC aglpiiiory|salts and

of CTAPRRORerG forhs thebef Wnéfiih i B R4 YIS BefiBior B R.cRs

st ergeli the wetiar s fhyalrosy arieS®MIRRyherein:  n and p are 1;
R8 is a hydroxy, halogen, nitro, cyano, (Cl-C6)BIkOXy,
1IQR10R11 SC2NR10R11, OSO2NR10R11, NR12SC2NR10R11 or

OS@WO%EW&B@%&E)% to R9aimshY Brozy an€ Yt addition salts and
hal o nitro al kyl, (Cl-C6) Bl kOxy,

trifg @rselmwﬁ/fformwﬂmmfgtw hefSiHNRIOR11, COPRLO or CHO
groyp, zis

Re.

w0
SQ
0),

15 . in which:
. Q is (CH2)mX-(CHy)q-A-;
. Ais a direct bond or O, S, SO, SO, NRs;
e Xis adirect bond, CF,, O, S, SO, SO,, C(O), NRs or CRgR7;
. m and n are each independently 0, 1, 2, 3 or 4;

20 o Rs, R4, Rg and Ry are each independently hydrogen or a hydroxy, cyano,
halogen, nitro, (Ci-Cs)alkyl, (Cyi-Cg)alkoxy, benzyloxy, trifluoromethyl,
(Ci-Ce)alkylthio, (C;-Ce)alkylsulfonyl, acyl, (Cyi-Cs)alkoxycarbonyl, NRjoR:i,
OPO(ORyp)2, OCHO, COOR;0, SO2NR10R11, OSO-NR;19R11, SO20R19, OSO,0Rg,

. SSO.NRjoRi;, CONRyRji;,  OCONRyjR;;,  OCSNRygRii, = SCONRjgR;3,

25 SCSNR;gR11, NR12SO;NRyoR;3;, tetrazolyl, NR;gCONR;;0H, NR;0SO,NR;;0H,

NOH-CHO, NOHSO,NRygR;1 or OSO,NR;00H group;

e pis0O1or2, 4

e Rs Rg Ry Ry, Ry and Ry, are each independently hydrogen, a (Cy-Cs)alkyl
or a (Cs-Cg)cycloalkyl; Ry can also be a salt; Ryp and Ry can also form,



R3 is cyano, hydroxy, OSO2NR1IOR11 or NR12SO2NR10R11;
R4 is hydrogen, hydroxy, hal ogen, cyano or
WOS0RMFBOR11. 16 A derivative according to any PCEEP{004/014847
claims 12 to 15 and acid addition salts and
stereoi soneric fornms thereof, wherein one of R3 and R8
i s hydroxy, cyano or OSO2NRi oR and the other is
hydroxy, nitro, NR ORU OSO2NRI ORH or NR12SO2NR1ORi
i . 17 A derivative according to claim 16, and acid

aher el n RRES Wik 1 TR SR 16 TR A€ B g 5 to -
t he ot hefeniberdtyithteroyychs céM&iRING oraRi two Hetekoaterisvseldctel from O,

according to clainms 1 or 2, and acid addition salts
and steﬁétﬂﬂsl\!irreric forns thereof, wherein : Zis (RA

- SN "?’ﬂé tted Ig@ l‘nﬁaﬁ g'za?ﬁd& a?1>t<lf¢|3r :Ry c@nib éh any position of

dlrect bon s a direct
Bond, cmbenzots;opbe)wem (O, NR5 or CR6R7; mand n

are eac epend r N
and ]%9 grecP }S%ﬁ)g %g{é(%féwgen I y ydrlggeﬁ-‘doré%gd h%'&gj@, salts  and
cyano, bekagsomerioifors thefdof,-WldraihRglis OSCINRER1 20k NRySO,NR1gR; 1.

benzyl oxy, trifluoronmethyl, (G -C6)alkylthio,
(CrCeJdal kyl sul fonyl, acyl, (CrC ~l koxycarbonyl ,

NR1GIgN, @Rfdrhth) &COI%?QO @R or BONNBLARR] is WM halogen,
ORn, SOR2OR 0, OSO20R1 . SSC2NR10R11, CONR1OR11

lmrq,m@&msmanoom SCONRI OR1l , SCSNRi ORLI ,
NR12S2NR10R11, tetrazolyl, NRLOCONRL1OH, NRLOSC2NRi

10H, NOH CHO, NOHSO2NR1OR11 or OSO2NR1OOH group; p is

0,1 2r 2A desvatike /acEatding to ary ened oRrlzims e1g8ebctr20 wherein Ry is

i ndgpandent |y 04d0980and (ECTIRY' NRigRi, OSONRiRy  or
NR1250;NR10R11
15
22 A derivative according to any one of claims 18 to 21, wherein Ry, Ry; and

R, are each independently hydrogen or (C;-Cs)alkyl.

23 A derivative according to any one of claims 18 to 22, wherein Q is
20  (CHy)m-X~(CHo),-A where m is 0, 1 or 2 and X is a direct bond, SO, or CO, nis 0
and A is a direct bond.

24 A derivative according to any one of claims 18 to 23, wherein R; is
hydrogen, halogen or cyano.

25
25 A derivative according to claim 1 or 2, and acid addition salts and
stereoisomeric forms thereof, wherein :

o Z is a group:

Rg

N

30 . in which Rg, Ry and p are as defined in claim 1.



or a (C3-C8)cycloal kyl; R10 can also be a salt; R10
and R11 can also formtogether with the nitrogen atom
W 00dfesssi2 t hey are bound, a 5- to 7- nenbered PCT/EP2004/014847
het erocycl e contai ning one7dr two heteroatons sel ected
fromQO S and- N, The dotted |ine nmeans that Q and/or
R8 and/or R9 can be on any position of the
benzot hi ophene ring. 19 A derivative according to
claim 18, and acid addition salts and stereoisoneric
fornms thereof, wherein R8 is OSO2NRi ORu or
NR12SO2NR1ORI I . 20 A derivative according to claim
18 a6 19,A Wheivative Rcordingy dooglaim B% @pdn acidi taddition salts and

COOR10 or cyano. 21 A derjvative according to any one
of &tﬁ'ﬁ%o@éﬂqu”ﬂ%ghgmgr@(hﬁreﬁ' i s hydrogen, hal ogen,
cyang, i o 8k KBOYNRMBIORU, OSO2NR1ORL1 or

§ |soc£§ 8 NR, 10!

NR12SO2NRI A derivative accordi nqﬂ{o any one of
&l ains B8 is ydragenwhydrexyl, ralegenrevansn @SR1MR1ofker each

i ndependger n wl . [ v atd
acco‘?di %ﬁ%&%gﬂ%%?ggﬁgg il %1%4%“'2@',@12%%?&@/“8@ or
( CH2) m Xett&@oB);n- A where mis 0, 1 or 2 and X is a

di rect hond 2 of CO. _n.is 0 _and iS . i rect bond.
24" % deievcieben baipan S oGP BrEOBR AT, e 18 1o

23, shergisiysiddfihed BEimaen, hal ogen or cyano. 25 A
derivative according to claim1 or 2, and acid

18ddi tion salts and stereoi someric forns thereof,

whergi n a dérivativé #eEatiRg foaMbRE oR&aif® 121126, 8he a@Rl addition

g
defined in claim1.26 A derivative according to claim
25, salisl andi steredisomedn ferms theieef, ywhereiniRuoad iRe argrindependently

t her €4 ~: j.5.cyano or OSO2NRIORH, R4 is

hydr@é@?ﬂewﬁ’séﬁgk&)?"‘ﬁ%“é’g%'n, cyano, OSO2NR1OR11; RS

i s hydroxy, cyano, OSCGZNRIOR i , NR1OR11,

1'§R122%02Na1%§|’iva]ﬁ\/e acco:ralrng to any one of claims 1 to 27, and acid addition
salts and stereoisomeric forms thereof, wherein Ry and Ry; are hydrogen.

29 A compound according to any one of claims 1 to 28 or a pharmaceutically
acceptable salt thereof for use as an active therapeutic substance.

20
30 A pharmaceutical composition comprising a derivative according to any
one of claims 1 to 28, or a pharmaceutically acceptable acid addition salt thereof,

and a pharmaceutically acceptable carrier.

25 31 The pharmaceutical composition according to claim 30, comprising from

0.1 to 400 mg of said derivative.

32 Use of a derivative according to anyone of claims 1 to 28 or a
pharmaceutically acceptable acid addition salt thereof in the manufacture of a
30 medicament for the treatment or prevention of hormone- or non hormone-
dependent tumors, wherein said derivative is optionally combined with a sexual

endocrine therapeutic agent.



tetrazolyl; R9 is hydrogen, hal ogen, nitro, cyano or
CO2R10; and Qis as defined is claim10. 27. A
wa@letosesesiive according to any one of clains 1 tPCREP20841014847
acid addition salts and sté#eoi soneric forns thereof,
wherein R1 and R2 are independently hydrogen or a
(C1-C6) IMgroup. 28 A derivative according to any one
of clainms 1 to 27, and acid addition salts and
stereoi sonmeric fornms thereof, wherein RLO and Rl11l are
hydr 9 c

5" 31955 of £ UERPATE, BCERIAY 18 by, A P RitneCl 3698 or a
for plﬁﬁnaeemnalbycaccemablbeacmbaddltlm salbsheraoin 8@ wmanufacture of a

phar maceuti c i on compri s rivati v .
B aneRimer Tap e s of ragRgeregt 08 EbrifiitiVé Wcions, wherein
pharmaéﬁ\}'&ﬁélly opG6RIlly aoirrei wWitadd LHIRH agemit or antagonist, an
t hereof, and pharmaceutically acceptable carrier. 31

5he qstrapme@t@twe;alcoet@ﬁs%vq,u Gh &easstinngafo aNtiapregegin or  a
pom 0.1 to 400 ngy of said derivative. 32
Wpﬁrg&b&lge“ vative according to anyone of clains 1 to
28 or a phar rraceuti cal |y acceptable acid addition salt

TecEE O B ARG i SR 8 o 29 o

hor rgnagdegemidaliyt adcypiable, actheddition sait theteof irathievmahsfacture of a
optionally combined with a sexual EBC” ne

10hermgdicamentfge Hhe Beatmeat gr PEeVERon, gt PeAomOF griepapt diseases of

any tf’]@elf';r‘é“ast‘”1,¢’|'e”§te?=ust ‘brzﬁneobvﬁ?ﬁh@ﬁémﬁeeﬁld C@drfvative is optionally

acceptable acid addition salt ereof in the

manudombingde vith an nentiasdiesem, B6ranthesteegenr A Paegestin or a LH-RH
oductive functions, wherein said

de“aa&%ﬂﬁgér ?@taé&ﬁtonal ly conmbined with a LH RH agom st

or antagoni st, an estroprogest ative contraceptive,

298" By 3 PRSP B, B0 S e f“tf 8 ar 2

to %a%a@ﬁhﬂryﬁmepteble&dc’d adchﬁom abltethenebﬂ irathl trianafacture of a

salt thereof manuf act ur e
medicament fJor the treatment or preventlon 8f androgen-dependent diseases or

benign or malignant diseases of the prostate or the testis, wherein said derivative
is optionally combined with an antiandrogen, a progestin, a lyase inhibitor or a

20 LH-RH agonist or antagonist.

36 Use of a derivative according to any one of claims 1 to 28 or a
pharmaceutically acceptable acid addition salt thereof in the manufacture of a
medicament for the treatment or prevention of cognitive function disorders,

25  especially senile dementia, in particular Alzheimer's disease.

37 Use of a derivative according to any one of claims 1 to 28 or a
pharmaceutically acceptable acid addition salt thereof in the manufacture of a
medicament for the treatment or prevention of immunodisorders.

30
38 Use of a derivative according to any one of claims 1 to 28 or a
pharmaceutically acceptable acid addition salt thereof in the manufacture of a



medi canent for the treatnment or prevention of benign

or malignant diseases of the breast, the uterus or the
wo@raspssswher ei n said derivative is optionally PCHBPIWed014847

with an antiandrogen, an anfi-estrogen, a progestin or

a LH RH agoni st or antagonist. 35 Use of a derivative

according to any one of clains 1 to 28 or a

pharmaceuti cal ® acceptabl e acid addition salt thereof

in the manufacture of a medi canent for the treatnent

O PhENEShER TP IhHURRRPOABROBIRI o HatRASGEs B whER itHibition of

or mal i gnant di seasesof the prostate or the testis,

wher aomatase dindaristexoidseifataseand/enearbgnic anfyidmse isvaduirad.

anti androgen, a progestin, a lyase inhibitor or a

LH RH agoni st or antagonist. 36 Use of a derivative

accozgli noAtRetholl oNereating | &idiseade tin Whichr a®matase and/or steroid

pharmaceutically acceptable acid additiop salt thereof = .
B retodR AL REHE SHIEERE dhMONEE, WARD QITPLSHG AIINIstering
or Pey %ps-b&ninoﬁeeaomeréor wethkrtpeliiily GreeiieaMount of a compound
especi al f senile denentia, in particular Al zheiner's

di searserdirgrtolany aste of claims ¥ 4@ 28e according to any one
of clains 1 to 28 or a pharnaceutically acceptable
acid addition salt thereof in the manufacture of a
medi canent for the treatnent or prevention of

i mmunodi sorders. 38 Use of a derivative according to
any one of clainms 1 to 28 or a pharmaceutically
acceptable acid addition salt thereof in the

manuf acture of anedi canent for the treatnent or
prevention of pathol ogies in which inhibition of
aromat ase and/ or steroid sul fatase and/ or carbonic
anhydrase is required. 39 A nethod of treating a

di sease in which aromatase and/or steroid sulfatase
and/ or carboni c anhydrase is involved, which conprises
adm nistering to a subject in need thereof a

t herapeutically effective anount of a conpound
according to any one of clains 1 to 28.



