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WO 200-5/0,58842 PCT/EP2004/014847 1-N-phenyl-amino- 1H imidazole
V@Q}/es and pharmaceutical compositions containing them

resent invention relates to 1-N-phenylamino-1H- |m|dazole%‘eﬁv£ﬁ%4é0”“7
and to pharmaceutical compositions containing them. 5 The invention
generally relates to the field of hormone- and non hormone- dependent
cancer and endocrine disorders. Aromatase is the physiological enzyme
responsrble for the specific conversron of androgens such as
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The enzyme steroid sulfatase (E.C. 3.1.6.2., STS) catalyses the hydrolysis of
estrone suilfate 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
context of breast cancer, with regard to the local intra-tissue formation of
estrogens from the abundant circulating pool of estrone suifate (F,S) (Pasqualini
JR, 1. 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 (E1),
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 (adiof) obtained from DHEA after hydrolysis of DHEA-S,



to the estrone sulfatase pathway, it is now believed that another potent
estrogen, androstenediol (adiol) obtained from DHEA after hydrolysis of
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important contributor, in the support df growth and development of
hormone-dependent breast tumors. The formation of estrogens in women
is schematically represented in figure 1. In patients with
hormone-dependent cancers, aromatase inhibitors are currently 5 used to
prevent estrogen synthesis. However, clinical trials showed a relative lack
of eifigrCyHer RatigRs WHoRSHEJEsHIABERIES-NASIENG tYMpISECastighanss and
GeHsch M, Eur. J. Cancer, 1996, 32A, 393-395 and Jonat W, Eur. J.
CaffE¥F'OPaRET 5 ROFANALEPRIE BIGHEhHIIR Steroid sulfatase
imore. 30 EMATE (Ahrhcd o, CutrMed. Cromn 005,05 200 875 re 1
tumors. me urr. Med. Chem., , 9,2, 263- :
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of being estrogenic because of its mechanism of inhibition: the sulfamate moiety

is cleaved during the process of enzyme inactivation, which releases Ey, not from

EsS but from EMATE itself (Ahmed S, J. Steroid Biochem. Mol. Biol., 2002, 80,
15 429-440). '

Estradiol : EMATE

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).



6,6,7 COUMATE Human carbonic anhydrases catalyse the conversion
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hormone-dependent and non-hormone 5 dependent cancerogenesis,
metastasis invasive process and hypoxic tumors that express these
enzymes which are less responsive to classical chemo/radio- therapy
inhibitors. In particular, EMATE was found to have a human carbonic
anhydrase inhibitory potency similar to that of acetazolamide, a
well-known sulfonamide human carbonic anhy inhibitor (Winum 3
and al., J. Med. 10 Chem. 2003, 46, 2197-2204 herefore of
particular’interest to have compounds wjtheat

least two of the following activitigs: aro @
inhibition and carbonic anh;gg AsE inhibTtoa
Med. Chem., 46, 2003, 319 2@19

b : ":—‘ Ty
p) reported that 15
sulfamoylated-derivatives of the aromatase inhibitor YM 511 inhibited

sulfatase and aromatase activity in GJEC;&)(W@\I 20N\O N-N Br YM
511 25 Compounds presented as useéill for the treatment of

estrogen-dependent diseases, are described in US 2003/0008862A.
Imitlanete dativaiivenhyidiaansi-catelyistake propeetigenilectiwsenbearigrwdioxide

200404383 W BADARROREN (LB hahdmiHaZRIR ARV HER MIEdIcal and
contaifi a 1-N- phenylamino group, demonstrate an unexpectedly high
popsthglagigahilocagitatadieunBdrdee RaEMeRGRReRHENS 22t BAR-hormone-

anhydtrgen\esrElingineone mbigakeftingdaventivdsseamiawdexic tumors that
1-N-phenylamino-1H- 5 imidazole derivatives, which are potent aromatase

anBBreSR rBIaSSUIRAERe S WS c Aol fEsa R AS S ibitsiesical chemo/radio-

therapy inhibitors. In particular, EMATE was found to have a human carbonic
anhydrase inhibitory potency similar to that of acetazolamide, a well-known
sulfonamide human carbonic anhydrase inhibitor (Winum J and al., 1. Med.
Chem. 2003, 46, 2197-2204).

It 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
sulfamoylated-derivatives of the aromatase inhibitor YM 511 inhibited sulfatase

and aromatase activity in JEG-3 celis.
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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.
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Another object of this invention is to provide a pharmaceutical composition
containing, as active ingredient, a 1-N-arylamino-IH-imidazole derivative
as depicted below. 10 A further object of this invention is to provide the
use of 1-N-phenylamino-IH- imidazole derivatives in the manufacture of a
medicament for treating or preventing 3ar|ous diseases and for managing
reproductive functions in women, in men as well as in female and male

e e Borhealh (e B\ DR, CRALFPES AT dn 1
sauiseth\éaewﬁ,owlgma_m dmmm aga ean%;edte@gnh@nsp(ﬁéiﬁ}mto inhibit
ACHRA 06 Badresiliks &S00 M3 ddlieet ink 0, SO2

C(O), NR5 or; |s a group se ecte §)p (R9)P---
(R@t;ﬁogi@u,mnano@aﬁﬁq @rémadnvaa‘@pen@emlmﬁde Brphenylamino-1H-

Pighide38ié Bishdnte: WifcHolRA BB%%&G%’P&&E%&%%WQAW R ﬁ:ﬂ Bfratase

on anZ??osmon of the 5 benzothiophene ring; R3 and are eac

inQBPLfERAON aRBYErRes BNBWPEXy, cyano, halogen,

Another object of this invention is to provide a pharmaceutical composition
containing, as active ingredient, a 1-N-arylamino-1H-imidazole derivative as
depicted beiow.

A further object of this invention is to provide the use of 1-N-phenylamino-1H-
imidazole derivatives in the manufacture of a medicament for treating or
preventing various diseases and for managing reproductive functions in women,
in men as well as in female and male wild or domestic animals.

In a first aspect, there is provided an imidazole derivative of formula (I) :

(D)
R; Q—z

Rs

and acid addition salts thereof, wherein:

¢ R, and R, are each hydrogen;

e Qs (CHy)m~X-(CHy)n-A;

o Ais a direct link, O, SO;, NRs;

o Xisa direct link, O, SOs, C(O), NRs or;
e Zisa group selected from:

Rs Re. :
@pr (&);w @—@p
\ N
~(0),
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nitro, (C1-C6)alkyl, (C1-C6)alkoxy, trifluoromethyl, (C1-C6)alkylthio, (ClI-
C6)alkylsulfonyl, acyl, carboxamido, NR10R11, SO2NR10R11,
OS02NR18R11, or NR12S02NR10R11, OS02NR12S02NR10oR11, group;
10 when Q-Zis (CH 2)n R8 (Rq)p nis0,1or2andpis 1, one of R3 and
R8 is a hydroxy, nitro, NR1oR11, OS@ZNR10R11, NR12SO2NR10oR11
OSO2NR10S02NR11R12, CONR10OR11, and the other 15 is hydrogen or
a hydroxy, cyano, halogen, nitro, (Ci-C6)alkyl, (Ci-C6)alkoxy,
trifluoromethyl, (C1-C6)alkylsulfonyl, acyl, carboxamido, NR10R11r
SQ2NRIGRK, OSAINEIARIE NFA2PO2NRIGRLL group: R4 and R9
are each independently ygrogen or ‘a hydroxy, ¢yano, halogen, nitro,
(€1-EB)Alkd X O14C6)alkoxy, trifluoromethyl, (Ci-C6)alkylthio, (Ci- 20
Cﬁ)amgsdm‘q{gyi,; acyl, carboxamido, NR1oR11, SO2NR10Ri1,
0SO2NR10R11, NR12SO2NR10R11, OS02NR12SO2NR10R11, CHO,
gibupfeniriEeg idNE 36PastRBARIs A tRe S8MEBrAf@R¥NPosIHeakl the

R7 a&&gggﬁ)@ﬂﬁi@-@tlyd@{drogen; R5, Rio, R11 and R12 are each

hyd , 25 wh Zis4b R8O P dpis1, th R3 dR
o e b R e R bt Ly

one enitandifTerd; iyl -Ncpherpihosno- tfinidartte/dedCatysiatthio, (Ci-

repressoesrdng foligying gensrabiorHia)): RY ARRE () oso,nryRy:, or
NR12S0:NR1R11, OSO:NR1:S0:NR10R 13, group;

o when(Q-Zis

\(CHz)n Ry

| Ry,

nis 0, 1 or 2and pis 1 one of R; and Rg is a hydroxy, nitro, NRyoR;y,
OSO,NR1pR11, NR1250:NR10R11 OSONR1:SO2NR 1Rz, CONRyoR:y, and the other
is hydrogen or a hydroxy, cyano, halogen, nitro, (C;-Cg)alikyl, (C;-Cq)alkoxy,
triffuoromethyl, (C;-Colalkyisulfonyl, acyl, carboxamido, NR;oRi;, SO;NRyoRys,
OSO-NR10R 11, NR{:SO;NR;6R43, group;

R; and Rg are each independently hydrogen or a hydroxy, cyanc, halogen,
nitro, {Ci-Colalkyl, (Ci-Colalkoxy, trifluoromethyl, (Ci-Coalkylthio, (Ci-
Csalkylsulfonyl, acyl, carboxamido, NRyoR1;, SO:NRzR11, OSO:NR R,
NR;2S0,NR 9R 1, OSO;NR1:SQ:NR0R 1, CHO, group;

when p is 2, 3 or 4 the Res can be the same or different;

R; and R; are independently hydrogen;

Rs, Rig, Ry: and Ry, are each hydrogen,

when Z is
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R Z 3 R4 and acid addition salts and stereoisomeric forms thereof,
wherein 10 R1 and R2 are each independently hydrogen, a (CI-C6)alkyl
or a (C3-C8)cycloalkyl ; or Rl and R2 together form a saturated or
unsaturated 5-, 6- or 7- membered carbocyclic ring; Q is (CH2)m
X-(CHZ)n A; Ais adirectlink, 0, S, S@ S02, NR5; 15 X is a direct link,
CF2,0, S, SO, SO2, C(O), NR5 or CR6R7; Zis a group selected from:
WO 2005/058842 PCT/EP2004/014847 5 R8 R8, R8 (R9)P (Rg)p /|
(Rg)PSN R8RB8NR8 (R)PI-N (Rg)P and (R9)P NNN R8 (ROP I\1/
(R9)P m and n are each independently 0, 1, 2, 3or4; pisl,2,30r4;5
gis 0,1 or 2; the dotted line meapaghat R8 and/or R9 can be on any
position of the benzothiophene R3 ip\%)Re are each independently
hydrogen or a hydroxy, cyano, jen, P(C1-C6)alkyl,
(C1-Ce6)alkoxy, trifluoromethyl, (CI-C6)alkylthio, (CI- 10 C6)alkylsulfonyl,
acyl, {Cd: qgi)plkoxycarbonyl carboxamido, OPO(ORIO)2, NRIOR11,
SOZNRloRll OS02NR10oR11, OS020RIO, S020RIO, SS02NR10R11,
CF2$0%R&@O¢EQ%QN$@1§9R&£?WE%H&W BRemR IrsCpheRERAthiazine

dioxide,

In one embodiment, the 1-N-phenyiamino-1H-imidazole derivatives are

represented by the following general formula (I):

Ry
i

ey,
N
g

and acid addition salts and stereoisomeric forms thereof, wherein :

e R; and R, are each Iindependently hydrogen, a (C;-Cgalkyl or a
(Cs-Cg)eycloalkyl ; or Ry and R, together form a saturated or unsaturated 5-,
6- or 7- membered carbocyclic ring;

e Qis (CH)mX-(CHy)e-A;

e Ais adirect link, O, S, 50, 50;, NR;;

e Xis a direct link, CF,, O, S, SQ, SO,, C(Q), NRg or CRgR5;

e Zis a group selected from;



OS02NR12S02NR10R11, CO2R10, CONR10oR11, OCHO,
OCONR10R11, OCSNR10R11, SCONR1l0oR11, SCSNR10R11,

WO 2004581, NRI2CONRIORI,, NR10-CHO group: 15 when QRET&RER$4 4847
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R8 (R9)P WO 2005/058842 PC'P/EP20041014847 6 n is 0,1or2andp
is 1, one of R3 and R8 is a hydroxy, nitro, OPO(OR10)2, NR1oR11,
OS0O2NR10R11, OS020R10, S020R10, SS02NR10ORr1, CF2S020R10,
CF2S02NR10oR11, CF2-tetrazolyl, NR12S02NR10oR11
OS0O2NR10S0O2NR11R12, CO2R10, CONR10R11, OCHO,

OCONR %Rll, OCSNR10R11, §®ONR10R11, SCSNR10oR11,5 Rg

euf.and the other j gen

6)alkyl, (C1-C6)alkiixy, Ry),
1-CaTatkydsulfonyl, acyl, =
(C1-C6)alkoxycarbonyl, carboxamido, NRloRE&O‘jOZNRlel,
OS02NR10R11, OS020R10, S020R10, SSO2NRT8R11, CF2S020R10,
CF2S02NR10R11, CF2-tetrazolyl, NR12S02NR1oR11, 10

OSO02NR1ZSO2NR10R11, CO2R10,jcONR10R11, OCHO,

Re
OCQO OR11, OCSNR10R11 R10R11, SCSNRloRlIl;fé\E olyl,
NRI2ZCONR10R11, NR10O-CHO groun; d R9 argrgpch (R.)
indapendeptly hydrbgen or a hydroxy, cy%ag]&logen, nitro, O 0)2 R P

,(C,-C@)ék-yl, (C1-C6)alkoxy, triforomethyl, (C1-C6)alkylthio,
(C1-Ce6)alkylsulfonyl, acyl, (C1-C6)alkoxycarbonyl, 15 carboxamido,
NR1OR11, S02NR10OR41, OS02NR10R11, OS020R10, S020R10,
SS02NR10R11, CFRE020R10, CF2S02NR10R11, CF2-tetrazolyl,

, JSOZNB12SO2NR10R11, CO2R10, CHO,
CONRIpR OCO oR11, OCSNR10oR11, SCONR10R11,

when p is 27 3 or 4 the R9s can be the same or different; R6 and R7 are
independently hydrogen, halogen, a (C1-C6)alkyl or a (C3-C8)cycloalkyl;

& I SRR e s
can g8 fordn 3 or 4;

e qisO,lorz; _ _

s the dotted line means that Rg and/or Rs; can be on any position of the
benzothiophene ring; ) ‘

« R; and Rg are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, (Cy-Ceyalkyl, (Cr-Clalkoxy, trifluoromethyl, (Ci-Coalkylthio, (Ci-
Coalkylsulfonyl, acyl, (Ci-Cs)alkoxycarbonyl, carboxamido, OPO(OR)2,
NRigR1s, SO:NRipRi;, OSO.NRyRi, 0OSO:0Ris, SO.0Rz  SSONRigR;4,
CF,S0,0Ry,  CFaSOuNRyRy,  CRptetrazolyl o NRuSO-NRioRq,
OSO;NR;;SO;NR1R13, COsRs0, CONRyoRyy, OCHO, OCONRygR;;, OCSNRyoRy4,
SCONRyoRy1, SCSNR19R 1, tetrazolyl, NRizCONRyoR11, NR1o-CHO group;

e when Q-Zis

\(CHz)n Rg

Ry),



25 together with the nitrogen atom to which they are bound, a 5-to 7
membered heterocycle containing one or two heteroatoms selected from

wo 0SeakN; when ZisRa (R9)P 30 and pis 1, 7 then R8 apd- RE:6@10 14547
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also form together with the phenyl sing a benzoxathiazine dioxide, a
dihydrobenzoxathiazine dioxide, a benzoxathiazinone dioxide, a
benzoxathiazole dioxide, a benzoxadithiadiazine tetraoxide, a
benzodithiazine tetraoxide or a benzodioxadithiine tetraoxide; 5 when Z
is R8 ("9)p R3 and R4 together with the phenyl ring bearing them can

Iso f f - Ib ' '
R T A O,

S hen R

are independently a hydroxy,
nitro, KIBEE R 159,118,081 0FAS0.0802NRAOR 11 | ém@; 81/:25020%0;

S020R; 10R1
CFz-tgﬁgac’zéc}W&@I S T oD COsRun
CONRONRIR:0COTHDCONRNBRRL, 0PERidky $EBNRFbR1 BCSNR10R,

SCONSHERAT, WRIREAN, NRIRRONAIGRAI, eI G & a
disclgts,e erﬁ’éogsiﬁrﬁ%nts afggif:onpégr—? the add-tionni%ttﬁ%ﬁafa he inv%ﬁ?r?tﬁcr

compbYeAExbr BYanferidRfe MBS el w R st fHUpromethyl,
secon@:ia /e is preyidedirhdonvceuticabgpmpogdies)alkoxycarbonyl,
comprising a derivative as defined abgve, o h ceuticall

acceptaMR@BRASdditi5voBan t#??ﬁg'g‘," H a%%é%&%@eﬁﬁca%%%@:%’ﬁtabﬁ’g ORss,
carriesdo, MR 2SOESSOBRe,iSs PFBIHBR iR 11 €6f weidarivelivéiBs SONRoR1s,

tefined aboye .20 phar euti a ep@%’goac&w ﬂ_-!"'ti S
thereoaﬁ%ﬁé"ﬂgg%‘é’é{?}?é ot d ?ﬁe(‘;acl‘gr%l@?ngf’fort etfeatmentl?(ﬁll' YosRuckis,
preve SUONR{ Sag SUSHRuRstjdetuizg i8R ONRaEs or PR oAl ERHRIS,

- the tegm (GLCOAKYL LS HAEEIRMMAHIRBEEI & a hydroxy, cyano, halogen,
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nitro,  OPO(ORy).  (Ci-Coalkyl, (Ci-Coalkoxy,  frifluoromethyl,
(C-Ce)alkylthio, (C-Colalkyisulfonyl, . acyl, (C1~C5)alkoxycérbonyl,
carboxamido, NRjoRy, SO:NRiRis, OSO:NRioRys, 0OSO.0R10, SO20R40,
SSO,NRy Ry, CF2SO;0Ri, CF:SO:NRyoRyy, CFrtetrazolyl, NR;SO:NRioRiy,
OSO,NR,SO-NRigR11, CORip, CHO, CONRgRy, OCHO, OCONRyoRy,
OCSNRyoRy: SCONRyoRis, SCSNRyR:a, tetrazolyl, NRiCONRyoRqz, NRy-CHO
group;

s when pis 2, 3 or 4 the Rgs can be the same or different;

s Rg and R, are independently hydrogen, halogen, a (Ci-Celalkyl or a
(Cs-Cg)cycloalkyl; A

e Rs, Ry, Ry and Ry, are each independently hydrogen, hydroxy, a (Ci~Cg)alkyl,
or a {Cy-Cs)cycloalkyl; Ry can also be a salt; Ry and Ry can also form,
together with the nitrogen atom to which they are bound, a 5- to 7-
membered heterocycle containing one or two heteroatoms selected from O, 5
and N; '

e whenZis

Rs
(Ry),

and p is 1,
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linear or branched hydrocarbon chain having 1 to 6 carbon atoms. A
(C1-C6)alkyl radical is for example a methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, 25 pentyl, isopentyl or hexyl radical. Preferred
alkyl radicals are those having 1, 2 or B carbon atoms. The term
"halogen” is understood as meaning a chlorine, bromine, iodine or
fluorine atom. 7a The term "(C3-C8)cycloalkyl" is understood as meaning
a saturated monocyclic hydrocarbon having 3 to 8 carbon atoms. A

(C3-@&)t%leatk_?lg reghiGbistiom eogetipte aiﬂyd:hmpbpyw cing abbitylzoxathiazine
CVC'O@H’ﬁ'{' Y URhehRysloheRiyLor yglpocly 'b’éa%C tk?f%!%eﬂég%oxide, a
: n which R is a

"(C1 alkoxy™ I1s’understood as meaning a’group
(C1-68)ztiplhis 2ésfidistidb oo rena@adibladiarer teticakidgor demagsishiazine
methaxy,, GHI0NY s RIDNOXILISARIARD Y AR isobutoxy, tert-butoxy,
n-pentyloxy or WO 2005/058842 PCT/EP2004r014847 8 isopentyloxy
radicNg™réfisrred alkoxy radicals are those having 1, 2 or 3 carbon

atoms. The term "aryl" is understood gs meaning a group R'-! in which R’

is hydrogen or a 0 (Ci-C4)alkyl wheyeinh the term "alkyl" is as defined
above. An acyl radical is for 5 ex ot a f yl, an acetyl, a propionyl, a
butyryl or a valeryl radical. Prefe acyl ratficals are formyl and acetyl.

In the definition of Rio, a "salt" is understood as meaning an alkali metal

salt oy alkaline earth. metal salt, such as a sodium,.potassium

g eI O BRI <o P ST I Ca SR i s form 2
orgabinasfimensushani-triethylbenizatriagoethprofidadribairwhen pis 1 and Q is

e GOSN SRR D, DB,

saturfedior urieataNied; andhehRfes, forY&iiinplStdiFoll; triakb®0O0R

&Véfﬁ?gﬂﬁﬁggﬁﬁé@%%W%@dt@m, RBELSINRIAZNGO,R .,
CONRyRy;, OCHO, OCONRyR;; OCSNRyRy;, SCONRyRy;, SCSNRyoRss,
tetrazolyl, NR;>;CONR;gR4:, or NRy;-CHO group,

The disclosed embodiments also concern the additon salts of the invention

compounds or the sterecisomeric forms thereof, when they exist.

In a second aspect, there is provided a pharméceutical composition comprising a

derivative as defined above, or a pharmaceutically acceptable acid addition salt

thereof, and a pharmaceutically acceptable carrier.

In a third aspect, there is provided the use of a derivative as defined above or a
pharmaceutically acceptable acid addition salt thereof in the manufacture of a
medicament for the treatment or prevention of cognitive function disorders.

In the description and claims, the term “(C;-Cg)alkyl” is understood as meaning a
linear or branched hydrocarbon chain having 1 to 6 carbon atoms. A (C;-Cg)alkyl
radical is for example a methyl, ethyl, propyl, isopropyl, butyi, isobutyl, tert-butyl,
pentyl, isopentyl or hexyl radical. Preferred alkyl radicals are those having 1, 2 or
3 carbon atoms.

The term “halogen” is understood as meaning a chiorine, bromine, iodine or
fluorine atom.



15 Compounds of formula (1) form acid addition salts, for example 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 add, propionic acid, glycolic acid, pyruvic acid, oxalic acid,
malic acid, fumaric acid, tartaric acid, gjfric 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 (1), those which fulfil at least one of the

foﬁﬂwie&m@% y@gs%ﬁsaﬂzﬁferg%aésﬁéoagg ﬁ%@ﬂﬁgea%tupaeteaf}ﬂs%xyc;.c

hydrogen or a roxy, cyano, halogen, nitro, (C1-C

(CerBsarkeRy MaviRdréntety| cec@mfawtheo (Q@@smmwndumﬁi is for
acyt Ce) PNy Gaphean PRAA R
OSOS%ORIFHéQSOZﬁIﬁIgIZSgZNRﬁoxRﬂ%%gEH@ NR%l’%ZOSOZ RIORIItI],eptyk o
gr@(ﬁ!)o F@fjgﬁ H R9 are each independently hydrogen or a hydroxy,

CYEn® rdratoen.CoitiadC i analigtoddi-4stinlkaxy Hijaieroethylwhich R is a

thio, YO 2005/0-5 PCT/PP2004/014847 9
(C(lf ](,%? %Isflfon)*/rl}eacy O{&l%:éfbﬁ‘é boﬁ%ﬁa Jfrﬁ% gﬁ?fagie a methoxy,

NRE]:@Rsﬂ,lP@MNRmm@mMOWm,Cmumzm{lmRm;@wmxy or
Rl and R2 are each independently hydrogen or (C1-C6)alkyl; Rio, R11

and R12 are each independently hydrogen or (CI-C6)alkyl. 5. Particularly
preferred compounds of a formula (I) are those in which: one of R3 and

R8 is a hydroxy, nitro, NR10R11, 0S02NR10R11 or NR12502NR10R11
group; and the other is hydrogen or a hydroxy, cyano, halogen, nitro,
(CI-C6)alkyl, 10 (C1-C6)alkoxy, trifluoromethyl, (C1-C6)alkylthio,
(Cl-C6)alkylsulfonyl, acyl, (CI-C6)alkoxycarbonyl, carboxamido,

NR1oR11, OS02NR10oR11 NR12S02NR10oR11 group. A particularly
preferred group of these compounds are those in which:



15 one of R3 and R8 is hydroxy, cyano, (CI-C6)alkoxy or OSO2NR10R11i
and the other is hydrogen or a hydroxy, halogen, nitro, cyano,

wo $hose@glkoxy, NR1I0R11, SO2NR1oR11, OSO02NR10R11, 2004/014847
NR12S02NR,0R11, OS02NR10S03NR11R12 group. 20 PreferaBT , the
compounds of formula (I) are those in which: one of R3 and R8 is cyano;
and the other is hydrogen or a hydroxy, halogen, nitro, (C1-C6) alkoxy,
trifluoromethyl, NRioR11,S02NR10R11,0S02NR,0RIl, NR12S02NRIoR11
group. 25 Further preferred compounds are those in which: one of R4

and;RR USNCEN. PhyEFRY 42e2NRIaRd gEoHy an
othé%@yﬁd/}rlgg{%n or a hydroxy, c?gmralogen, nitro; (CI-CG)!QQF{Q% Q.(SP% carbon

(C1a&@J8koxy, trifluoromethyl, NRIORII, OS02NR,0RII, CO2R10, CHO,

NRIzha @40 REARE LrikPsBod 8 Meahiel Defbip of ppreferrecheampqundBydrogen or a
are those in which: R4 is hydrogen, hydroxy, cyano,lor OS02NR10R11;

WO 2005/058842 PCT/EP20041014847 10 RQis ?gdrog nora Lo
RN RETEHE e o A 557, FEPeSep Ry ach rocical s for
Friflugesraseny| FodID B 3B O2 NP Y] .2 GORRA8r GHE@dwhdical. Preferred
Especigl‘%‘i{%&errecﬁ co pmgﬁgs flformula (1) are those where: 5 R4 is
hydl%cé’ X =6 8"3%8? xy'f?%f/ano, halogen, nitro, (CI-C6)alkyl,
(Cl-G6jhtkdefipitivfiual Grae thYsa RsoRtEr SRoRatRhefidg GO 2HES, 16ta) salt or
or Nm:&% 19.@&} up., 10 ti %p I o] f .
formula {%%ar%o.se in V%il-lth cllqsf% I%He / é%%ﬁj%’oﬁ%%ﬁ%%ﬁagr calcium
and Rk, AedaspievsihabereneRITiHBUON B e ISR delinesudrmsoistylamine,
10R8 %ﬂ%ﬁcﬁaﬁ’x’iﬁx@W%Fﬁ@%ﬁ?&ﬁﬂl%ﬁi{ﬁé}ﬂﬁ@ﬁﬁo@%%&ﬂf@% #RI99Rhtion, this
nitro, cyano, (Cl-C6)alkoxy, NR10R11,
- applies to groups having an ORy, molety.
The 5- to 7-membered heterocycle can be saturated or unsaturated, and includes
for example tetrazole, triazole, pyrazole, pyrazolidine, imidazole, imidazolidine,
piperidine, piperazine, morpholine, pyrrolidine.

15  Compounds of formula (I) form acid addition salts, for example with inorganic
acids such as hydrochlotic acid, hydrobromic acid, sulfuric acid, nitric add,
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, cditric 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 Ry and Ry are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, (Ci-Ggalkyl, (Ci-Cglalkoxy, trifluoromethyl,  (C;-Cgalkylthio,
(Ci-Colalkylsulfonyl, acyl, (Ci-Cg)alkoxycarbonyl, carboxamido, NRyRyy,
SO;NRygR11, OSO:NRygR1;, OSONR;pSO;NRigRi;, OCHO, NR;SO.NRjgRyy
group;

30 e Rs and Ry are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, (Ci-Cgalkyl, (Ci-Cealkoxy,  trifluoromethyl,  (Ci-Co)alkylthio,



S02NR10R11, OS02NR10R11, NR12S02NR10R11 or
OS02NR10S02NR11R12 group; R9 hydrogen or a hydroxy, cyano,

WO 2¥8§&42 nitro, (Ci-C6)alkyl, (C1- C8)alkoxy, trifluoromethyl PRIREBR4/014847

OSO2NR10R11., COZRIO, CHO,’ NR12S02NR10R11 group. 20 p and q

are as defined above. Among the compounds of formula (I), those in

which Q is selected from a direct link, C(O), SO2, CONH, C(O)(CH2)n,

(CH2)" (O) or (CH2)" in which nis 0,1 or 2, are also particularly preferred.

25 WO 2005/058?> Hff 17EP 004/0145%§§73 11 Particularly preferred are
fHY ) r@/

the corﬁﬁb&ﬁ}ﬁkﬁ
which: &&G,RHR)) TOMIITHAS AR, SO2NReRe @ORS and R8 is a

hydro n|t NR10R 02NR1gR11 or NR1250 11 group
and R e B BTGRP RTGRA, NYSEHRE et R
(C2-Copali,«( erelbyedko e trithdepensthity ("@ctk@@alhyltﬁlpcs)atkyi

'R &P RONEENG | RHPRRIEY iMRioRu,

5(CI C6)alkylsulfonyl, acyl, (C1-C6)alkoxycarbonyl, carboxamido, NRIORII,

10

15

20

25

30

'0SO02NRIORII or NR12S02NRIoR11 group; 10 R4 and R9 are each
indRautinderiyhyptefdrmgeroryelnsy oéyaafummiadm@mrmtho'ﬁe{mmmkyl
(C1-Chalke r Ikt )ajkylsul

o, (b e s e B SR A T IR sk
NRI2SToNR 8611 group Rio and R11 are each mdependently

hydrogen, &L Hakbar arla (GRreRcysaalYhalogen, nitro, (Ci-Coalkyl,

koxyca oxanfido, N ORII

(C-Co)alkoxy, trifluoromethyl, (Ci-Colatkylthio, (Ci-Coalkylsulfonyl, acyi,
(Cs-Cs)alkoxycarbonyl, carboxamido, NRiRy;, OSO:NRjoRi11 NR:SO.NRygRy4

group.

A particularly preferred group of these compounds are those in which:
e« oneofRyandRgis ﬁydroxy, cyano, (C;-Cg)alkoxy or OSO;NRygRys; and
e the other is hydrogen or a hydroxy, halagen, nitro, cyano, (C,-Ce)alkoxy,
" NRyoRii, SO:NRyRi;, OSO:MNRyoRiy, NR12SO.NRioRys, OSO,NR;i0SO,NRyiRss
group.

Preferably, the compounds of formula (I) are those in which:

® one of Ry and Ry is cyano; and

s the other is hydrogen or a hydroxy, halogen nitro, (C;-Cg) alkoxy,
triflucromethyl, NRigRy1, SO2NRgR;1, OSONR10R11, NR12SO;NR16R1: group.

Further preferred compounds are those in which:
e one of Ry and Ry is hydrogen or a hydroxy, cyano, OSOzNRmRn group; and
« the other is hydrogen or a hydroxy, cyano, halogen, nitro, (Ci-Cealkyl,
(Cr-Colalkoxy, trifluoromethyl, NRyRy, OSONRuRi, COsRy, CHO,
NR;2S50,NRoRy1 group.

An other group of preferred compounds are those in which:
e Ryis hydrogen, hydroxy, cyano, or OSO;NRyoRy;;



pisl,2,3or4; R8 and R9 together with the phenyl ring bearing them can
also form a benzoxathiazine dioxide or a dihydrobenzoxathiazine dioxide;

wo T3esahd B4 together with the phenyl ring bearing them can allﬁe"j&(?%& /3943 47
benzofurane or a N-methylbenzotrigzole. Among these compounds of

formula (1), those which fulfil at least one of the following conditions are
preferred: Q is (CH2)n in which n 0, 1 or 2; 25 R8 is hydroxy, halogen,
nitro, cyano or a (C1-C6)alkoxy, NR1oR11, SO2NR10R11, OS02NR1oRii
or NR12S02NR10oR11 group; WO 2005/058842 PCT/EP2004/014847 12

(C-Co ko oreratiyt NRIOR OSOONRIORLL ol 3G CIl
i- oxy, ,trifluorome . pisl,2,30r4.
Mostpr@’éggai%%pgifw&og@%mﬁmgﬂﬁlhr f hig???Rff?@ﬁ%rgi?UP*
R1 and R2 are éach independently hydrogen or (C1-C6)alkyl; R4 and R9
- are gach.independently hydrogen, haloge i-C6)alkoxy,. acyl, NRIORII,
oS B e o a s P D e et
ScompouRds dfyidnogata @iflare those in which: nis0or 1; R1, R2 and R4
" are each,hydrogen, is hy n, n, (Gi-C6)alko .
OS52N fpgllg 1@@&&& &p%%fe%(%%ofné%rr%s @#f(%%@,(”)(ggecs)a[koxy,
those in Witlearomedind; p ek :REOERNRRaxy, HaBgen CHiQo ocy R SO.NR R4
(C1-C6) , NR1oR1i, SO2NR1oR11, OS02NR1oR11,
NR12SO2NRIORII, or OS02NRIOS02NR11R12 group; 20 R9 is a
hydroxy, cyano, halogen, nitro, (C1-C6)alkyl, (CI-C6)alkoxy,
10 Particularly preferred compounds of _formula (1) are those in which Z is:

- Rg Ra Rg
o Wity o
. qu N
- ),

in which Rg and Ry are as hereinabove defined.

15  In the above defined compounds, Rg .and Ry are preferab!y as follows:
¢ Ry is hydrogen, hydroxy, halogen, nitro, cyano, (Ci-Csalkoxy, NRygRys,
SO,NR;R11, OSO2NRoR11, NR12SO:NR1oR;; of OSO,NR16SO;NRy:Ry, group;
¢« Ro hydrogen or a hydroxy, cyano, halogen, nitro, (Ci-Cs)alkyl, (C;-Ce)aikoky,
trifluoromethyl, NRyoRs, OSONRsoR11, CO2Rg0, CHO, NRyzSO,NRgoRys group.
20 e« pand q are as defined above. V

- Among the compounds of formula (I), those in which Qis selected from a direct
fink, C(Q), 50, CONH, C(O)(CHu)n, (CH2)W(O) or (CHy), in which nis 0,1 or 2, are
also particularly preferred.

25



trifluoromethyl, NR1oR11, OS02NRIORII, CO2R10 or CHO group; R3is
cyano, hydroxy, OSO2NRIORII or NR12S02NR10R11; R4 is hydrogen,
WO 20ty 2 halogen, cyano or OSO2NR10R11 25 Among the8& BHRASOHNLIS L7
those which fulfil at least one of thié following conditions are also
preferred: one of R3 and R$ is hydroxy, cyano or OS02NR10R11,
preferably cyano or OS02NRIORII; and the other is hydroxy, nitro,
NR1oR11, OS02NR1oRil or NR12S02NR1oR11, 30 preferably hydroxy
or OS02NR10R11. Among these compounds of formula (II), those
wh%?éﬁlﬁtﬁaBva?f&fﬁrﬁda?éerﬁb&r&g@ﬁ%?@%ﬁgéﬂw% &d. WO
2005/058842 PCT/EP2004/014847 131:1:1’articularly preferred are also the

compounds of formula: (Ill): R1. ,,Cc~)P Fg S Ra (lll) in which5Q
Is (CH2)m-X-(G12%-A ; Ais a djectigond or O, S, SO; SOz, NR3; Xis a
direct bond, CFz, O, S, SO, SOz, ,NBs or CRY; m and n are each'
entty 0, 1, 2, 3 or 4; R3, R4, Rs andl R9 are each ifgependently hydrogen
or a hydroxy, cyano, 10 haloge - iB)arkyl, (C1-C6)alkoxy,
benz-Aoxy, trifiuoromethy a yl, acyl,
(C1-C6)alkoxycarbonyl, NR1GK: OCHO, COORM

SOZNRIORW OSONRIORLv S@20RIO, OSO20R10, SS02NR1ORI1,

CONR10R11v OCONRIORxx, OCSNRIOR({X, SCONRIORI,

SCSNRI10R,u NR12SO2NR10R11, tetlazolyl, NR1oCONR1IOH,

NFQTB%% NRI OH,

® Qis (CHy), inwhichnis 0,1 or 2;

5 e« one of Rz and Ry is a hydroxy, nitro, NRyoRyy, OSOZNRwRﬁ or
NR12SO,NRygR1s group and the other is hydrogen or a hydroxy, cyano,
halogen, nitro, (Ci-Ggalkyl, (Ci-Gslalkoxy, trifluoromethyl, (Ci-Cg)alkylthio,
(Ci-Celalkylsulfonyl, acyl, (Cy-Cslalkoxycarbonyl, carboxamido, NRigRy,
0S0;NR3gR11 or NRy>SO:NRygRy1 group;

10 . Ry and Re are each independently hydrogen, hydroxy, cyano,halogen,‘
nitro, (Ci-Celalkyl, (Ci-Cglatkoxy, triflucromethyl;  (Ci-Cg)alkylthio,
(Ci-Coalkylsulfonyl, acyl, (C;-Cﬁ)atkoxycarbonyl, carboxamido, NR3gR;i,
0OS0:NR4gRy; or NRy1>50,NRgRyy group . ,

e Ry and Ry, are each independently hydrogen, a (Ci-Colalkyli or a

15 (Gs-Cg)eycloalkyl; '

e pisl, 2, 3o0r4;

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

. Rz and Ry together with the phenyl ring bearing them can also form a

20 benzofurane or a N-methylbenzotriazole.

Arriong thése compounds of formula (II), those which fulfil at least one of the
following conditions are preferred:
o Qis(CH)ninwhichn(, 1or2;
25 e Ryis hydroxy, halogen, nitro, cyano or a (C-Ce)alkoxy, NRigRy1, SO:NRyoR1s,
OSO;NR1oR11 0f NR;12SO,NRsgRy; group:



15 NOH-MO, NOHSO2NR1ORIlv or OSO2NRIOOH group; %:is0,1or2.
R6, R6, R7, Rio, R11 and R12 are each independently hydrogen, a

wo 16ek74s83qdkyl or a (C3-Cé6)cydoalkyl; Rio can also be a salt:; Rig, pgugi;“'ll 14847
can also form, together with the nifsogen atom to which they are bound, a
5- to 7 20 membered heterocycle containing one or two hetroatDm
selected from 0, S and N; The dotted line means that Q and/or Re and/or
R9 can be on any position of the benzothiophene ring. 25 Among the
compounds of formula those which fulfil at least one of the following

c-waltiqqy agenplirogenefaiyerody OcPins/Pafen PRFIZR2DCAMABEE, thalkoxy,
R3is h%%ﬁ%en héﬂ?g@%Oé cy§% - R8s OS02NR10R11 or

NR12S ﬁ@ﬁ Y IRgqEs ,“ﬁ&bgen, nitro, COOR10 or cyano;

R4 s hgdsagen 3naldgen, cyano, (C1-C6)alkoxy, NR10R11,

OS02NR10R11 or 5 NR12S02NR1oR11; R1o, R11 and R12 are each
independently hydrogen or (C1-C6)alkyl. The compounds of formula (111),
Swhelest Qrafe(CH 2pmpouiEid Dfrfokndie @lreie @hdseoin2ndiich X is a direct

bond, 502 Q,.nis 0 and A is a direct bond are also 10 preferred.

Particularl‘y prefefred are the compounds of formula (IV): / R1 R N R2
R8 *R3- Ry andry)prerepch/indapsnitsmiiyhripoges, RACRE; Ridnd p are as

defiped for GAMROYRISLALHORBHRMerth hydrogen, halogen, (Ci-CsYalkoxy, acyl,
NRmRn, OSOszmRu or NRHSOgNRmRH.

10
Especially preferred compounds of formuia (II) are those in which:
e nisGorl;
¢ Ry, R; and R4 are each hydmgen}
¢« Ry is hydrogen, halogen, (Ci-Cs)alkoxy or OSO.NR1oR 1.
i5

Particularly preferred compounds of formula (II) are those in which:
¢ nandparel;
.* Rgis a hydroxy, halogen, nitro, cyano, (Ci-Ce)alkoxy, NRygRy1, SO-NRioRy;,
OSO:NR16R 11, NR12SONR10R14, or OS0O-NR;0SO;NRy;Ry; group; ‘
20 « Ry Is a hydroxy, cyano, halogen, nitro, (Ci-Cealkyl, (Cy-Cs)alkoxy,
trifluoromethyl, NRygR;1, OSO2NR;9R11, CO2Ry4 or CHO group; '
e R is cyano, hydroxy, OSO:NRygRy; or NR1:SONRaR1s;
¢ R4 is hydrogen, hydroxy, halogen, cyano or OSO;NRgRs1.

25 Among these compounds, those which fulfil at least one of the foliowing
conditions are also preferred:
« one of Ry and Rg is hydroxy, cyano or OSO,NRygRys, preferably cyano or
OSO,NReRy; and
s the other is hydroxy, nitro, NRyRy, OSOaNR;GRll or NR;3SO;NRygR;4,
30 preferably hydroxy or OSO;NR;gRy;.

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

are mostlyr preferred.



Particularly preferred compounds of formula (IV) are those in which: R3
is cyano or OS02NR10R11; R4 is hydrogen, hydroxyl, halogen, cyano,

WO 2(ﬁg‘}%gNRloRll Rg is hydroxy, cyano, OSO2NR10R11, NR1oR11,

EooNR oR11, OCHO, 20 tetrazolyl; R9 is hydrogen, MAGR004101€847
cyano or CO2Rio; and Qs as d&tined above for compounds of formula

- (I). By virtue of their capability to inhibit the enzymes aromatase and/or

- 10

20

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 WO 2005/058842 PCT/EP2004/014847 15 treatment
or the prevention of any hormone or non hormone-dependent cancer, in
huResictashnpribtesradaile mm@mmm&ﬁsﬁﬂm&qmyheir inhibition
activity of aromatase and/or steroid s atase the compounds of the
invention- are suitable for the mana ent of estrogen-regulated
reproductive functions, in 5 h%‘ﬁaﬁ well as in wild or domestic

ven

animals. In the treatment or p f the above dltlons the

.compounds of the invention canf¥%e use®alone or u( pbination with an

ectlveNestrogen receptgl mo u_Iaﬁig), an
ORI an ,e,i i Lblfor an'@ptiandrogen, a
i, or a LH-RH

antiestrogen, a SERM (s
aromatase inhibitor, a P
steroid sulfatase |Fﬂ=,u| 3 9y a ¥
agonist or antagonist. The: Qmpounds of the inentio Qz Iso be used
in combination with a radloth&@peutic agent; a chemioth &f eutic agent
such as a nitrogenated mustard analogue like, fmclophosphamlde
melphalan iphosphamide, or trophosphamlde an ethylenimine like

thiBt nltrosourea like carmustine; a lysed agent like 15
temoijpm@‘ﬂ L.Sererhsizine; an antimetabolite of folic add like
methotrexate or raltitrexed; & urine analogue like thioguanine, cladribine

or'fludat&bid! i M@%orouraml tegafur or
gemdtéﬁma cmmww Cfyios, cscarmgg nrllegling, Vvincristine

or, V|no 'ﬁ adophyllotoxi rlvatlve Ilke etop03|de taxanes,
docetaxe or pac gag.q;

° Rs, Re, Rg and Ry are each endependentiy hydrogm- or a hydroxy, cyano,
halogen, nitro, (Cr-Celallyl, (CrCodalkoxy, benzyiowy, trifiuoromethyl,
(Crlejaliyithio, (CrColalkylsulfonyl, acyl, (Ci-Cs)elkoxycarbonyl, NRsoRys,
OPO(ORss),, OCHO, COOR1g, SOzNRyaRyi, OSOMRuuRys, SO:0Rs0, OS0;0Ry,
SSO;NRgRys, CONRioRys, OCONRoRss, | OCSNRgoRy1,  SCONRyoRy,
SCSNRyoR1s, NR;zSO:NRsoRys, tetrazolyt, NR1oCONR;;0H, NR;oSO,NRyOH,

- NOH-CHO, NOHSO,NRyoRss, or OSONR1OH group;

® % is0,10r2.

*  Rs Rer Ry Rag, Ruy a0 Ry are each independentiy hydrogen, & (Q»Q)aikyl
or-a (Cs-Ce)eydoalkyl; Ry can also be a salty Ry and Ry can also form,
together with the nitrogen atom to which they are bound, a 5 to 7-
membered heterocycie containing ane or two heteroatoms selected from O,
Sand N;

The dotted line means that Q and/or Rg andfor Ro can be on any position of
the benzothiophene ring.

Among the compounds of formula (IIT) those which fulfil at least one of the
following condition are also preferred:



20 analogue like doxorubicin, epirubicin, idarubicin or mitoxantrone; a
cytotoxic antibiotic like bleomycin or mitomycin; a platinum compound like
[ in,. carboplatin or oxaliplatin; a monoclonal antibody like rituximab;
wo 2g\‘?ﬁ5’('le]r%ggkezzoplastic agent like pentogtatin, miltefosine, estramﬁg’tllﬂglﬁel?’"o4’10I’4847
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 humangasswielagdn, wikbgeslemgatipanimal species, alone or in
combination with one or several other therapeutic agents such as a
LH-RH adbrisO5CahBaefniet NihvsebBreBestative contraceptive, a 30
progestin RgMsaWiP6gER SHAIGYeh PrRpbadlomm] nhiplap; Breast tissue being
a sensitive target of estrogen-stimulated proliferatjon and/or
diffe'rentiagﬂ)fﬁ iy cﬁ#@ﬁﬁtﬂ@%d&&"&@%@@uIﬂ?&é&angﬁﬁzNRan or
Scarbonic RRHBALARYRaT be used in the treatment or prevention of benign
breast diseases WQ 2005/0.58842 PCT/EP2004/Q14847 16 in women,
gynécom?é?faﬁiﬂ ﬁﬁ%n i 1 pe @'ﬁ%%%‘i?@%% Yg’?%%@? fif n&’r‘é:&ﬁﬁybr
without metastasis both in men and women or in male or female domestic

ani Lthe-d ' e ysedint )
el B W R SR e m s 0,1
the @vargnth ¥det Slicedebend, cothpoufds of ihdinndntion aalirbet used are also
10alonggedgombination with one or several other sexual endocrine
therapeutic agents such as an antiandrogen, an anti-estrogen, a
progestin or a LH-RH agonist or antagonist. As the enzyme steroid
sulfpsaseutErnsiperaa datirAthel ke poim By tidoRAgquugor of active
androgens (testosterone and dihydrotestgsterone), the compounds of 10
the invention can be used in the treatmentior prevention of ‘
androgen-dependent diseases sugi as\androgenic alopecia (male pattern
loss) (Hoffman R et al., J. Invest. Dermatql, 2001, 117, 1342-1348),
hirsutism, ache (Billich A et al., WO x9528&?), benigR or malignant

diseases of the prostate or the testis\jReed MJ . Endocr. Relat.
Cancer, 1993, 45, 51-62), gjonearin c}r@i on {ith cgg% 5 or several
other sexual endocrin&§Aefs agents su aN antididrogen, an '
" :
! (V)

in which Ry, Ry, Rs, R4, Rg, Rg and p are as defined for compounds of formula (i).
15

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

° R3 is cyano or OSO:NRigRy1}

e R4 is hydrogen, hydroxyl, halogen, cyano, OSO,NRyRy4;

* Rg is hydroxy, cyano, OSO,;NRygR11, NRyoRy1, NRy;SO5NR;0R11, OCHO,
20 tetrazolyl; , ‘ |

e Rg is hydrogen, haiogen,.nitro, cyano or CORyp; and

¢ Qisas deﬁ_ned above for compounds of formula (I).

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



antiestrogen, a SERM, an.antiaromatase, a progestin, a lyase inhibitor or
a LH-RH agonist or antagonist. Inhibitors of steroid sulfatase are also

WO 2p5vERtEly involved in the treatment of cognitive dysfunctioRCBEG26¢/014847
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they are able to enhance learning'@nd spatial 20 memory in the rat

(Johnson DA, Brain Res, 2000, 865, 286-290). DHEA sulfate as a
neurosteroid affects a number of neurotransmitter systems including those
involving acetylcholine, glutamate, and GABA, resulting in increased

neuronal excitability (Wolf OT, Brain Res. Rev, 1999, 30, 264-288). The
cobrgsmens of the MRveaHPMOBATBMeIBANALRISBTLBETNTBR-EeRaMEaRY cancer,
e CRERIINE IANGHAN -2 3P RRECIHIY MR IERRWARN I SRBHe AamaNidnibition

including Alzheimer's diseases, by increasing the DHEA levels in the

cepetityepf iaraptiemans/La dtrspidsuiRiess 4heinoBIaUnAsef the invention
reguiadignRbthe BaoneaRRME/LT BstaidREoDIaed MEpRRIRvA Rshctions, in

functions and may therefore be useful in the treatment or prevention of

gehdBRREREMEd RS AT N GRICRUTE R eh as 30 lupus, multiple

SClgy@gis rr&euiaatald privatisandithadikediRayordifihs) thxporvednds of the
1990, 171, 979- 96521. S{ieéfid sulfatase i hibigci.op1 v\x&a&fughgr&@ I\_/(\gn(_:}tr(]) bae SERM
prc‘)’?(‘é%ﬂ%qncﬁ% E13BF LSRG %rllé?g;clogﬁ r},ao"?ageni-mci'ucea SRAAtS Ih
rodssitzti@uittersghd, irerepioologyddiBest),0 e kB2 pse/ nRbUSO58824rbonic
PCTILRP2004/0 7.Studi ing 2- a
e DAEE, PRGN SRR SraRlE AR, tyase
grdnbibifohilitprygetidor nacdhRhyagwisbgh Bntageiel Rbseamropodp of the
60yndddor eN- ALeHearRANH MR NAANBR Wath SHTRIFREL AR Went; a

with the compounds of the invention, with low tumor 5 steroid sulfatase

intibRRIAtHArORANUS (RReThe VshhpBiainds SHIRESHEEHioMESHRE Ieaiagye like
de@?@l@éﬁdé‘ﬁ%ﬂ&i@f,divﬁ@ﬂﬁﬁtﬁus@pﬁbﬂﬁﬁdﬁfﬂﬁﬁntecﬁacl;[i@@ﬁﬁmr(fmmide; an
SucC ew chemica ntI[IeS _an the microtubular netwo Wlt In the .

BN TR Mo Mo RO T e A WHEd agent fikce
uteensozaioatile pteﬁﬁ&arb_aﬁr@aataaiﬁigﬁhelvat‘&d mlﬁécﬁtr@ni_d ke methotrexate or
CoMBRRES LM INEIIRNdERR 4l IHRISIAMRRe LRRhbG URaiEhe;

of non-€sfrogen dependent cancer. The ¢ [

mpourids of the invention are of_
papyeunding laeslesurdive uamnrerl, tegafur or gemcitabine; an alkaloid of vinca

or analogue like vinblastine, vincristine or vinorelbine; a podophyllotoxin
derivative like etoposide, taxahes, docetaxel or paclitaxel; an anthracycline or
analogue like doxorubicin, epirubicin, idarubicin or mitoxantrone; a cytotoxic
antibiotic like bleomycin or mitomycin; a platinum compound like dsplatin,
carboplatin or oxaliplatin; a monoclonal antibody like rituximab; an antineoptastic
agent like pentostatin, miltefosine, estramustine, topotecan, irinotecan or
‘bicalutamide; or with a prostaglandin inhibitor (COX 2/COX 1 inhibitor).

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-RM agonist or antagonist, an estroprogestative contraceptive, a
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



prevention of estrogen-dependent diseases or disorders, i.e.
estrogen-induced or estrogen-stimulated diseases or disorders (Golob T,

wo RiRAIGsMed. Chem., 2002, 10, 3941-3953). 15 In addition, Hler/ P2004/014847
compounds of the present inventiog are inhibitors of carbonic anhydrase

(CA). This property could explain the interest of such compounds in
non-hormone-dependent cancer. Immunohistochemical studies of CA
have shown that it is expressed in malignant brain tumors (Parkkila A-K.
et al., Histochem. J., 1995, 27: 974-982) and gastric and pancreatic

canginom: S:wzggrEe%M?ti§ Bl HenHiSPEEhidn SPIRalfahd I3 1@Rthrs with
recent évidente has shown that CA IX and Xll are also expressed in )
sorore wihois BetPATASISHBOFHBHBRAINIEIAEIES QHcbyBRkRiSr {amale edomestic

al. éﬁfﬁegstlg;ﬁt%ﬁ%oﬁﬁhy%hélﬂﬂ%n%h@'ﬁﬁez@@m%@%%e treatment or

hypot at tumor-associated CA IX and XlII may be implicated in
acigrﬁganti%ﬂfﬁaeawa@@mﬁaﬁ?ﬁééidﬁﬁéﬁ%reﬁﬁﬁﬁ]g%%aﬂ'&ég%é?@m In each

5 Whighaveuid SraabR e i aRHIRARAN LaANSKICive] talSwenoF GrousibRRgion with
spreading. It has been shown that acetazolamigde markedly inhibited

invABRNOEapRGHin TR resRBhN EBFRETINM e NAPARRING SAJERS prgEh as an
NaflnAsiathogeh, ASEht20ARdRN, 33R0R204)0nA Bifa adtitistableniaddhist.

I, IX, and XII, which were ressed in the Is. kemi C
e, R T B S AR P15 DS DS e LAy g, Precursor
varigus-tiuekaming aifetasiistaratdiyndodibyrrolastontagatia)y thenocespeynds of
metastases, .If CA activi] i ' | )= A

10 e G e T e B SRR ek G pendent
in |diskesen 26ils 29VaNOYSING SrERT (e pole 14 key) (BofEnssel et al., 1.
“hergin, thedgnm.icombpedi o7, somlinaiion eles o aeeP(eimenl Foettae, wo

co-administration of a compound of the invention and one or more oth

1 S952B00N BB <ok (ORI AR B PL % RGRUF (B HIRASSHS (Reed M),

adinistatien- apaldhecsidatjormot dasp Bre2imaopkany infdbmbination with one
substances, The SCoﬁmi%istr_ati(%pé:an fO{-. exam Ie.bghpggalillelant. ndroaen. an
15 secﬂh”e?ﬁ’ﬁﬁr?lrotg B SR SRS EE R SRR T revention oF any oF

theamieveouentia SERIjseasadappmatase, a progestin, a lyase inhibitor or a LH-RH

agonist or antagonist.
Inhibitors of steroid sulfatase are also potentially involved in the treatment of
cognitive dysfunction, because they are able to enhance learning and spatial

20  memory in the rat (Johnson DA, Brain Res, 2000, 865, 286-290). DHEA sulfate as
a neurosteroid affects a number of neurotransmitter systems including those
involving acetyicholine, 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  especially 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 lupus, multiple sclerosis, rheumatoid arthritis and the like (Daynes RA, J. 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).



disorders, the compounds of the invention may be administered, for
example, orally, topically, parenterally, in dosage unit formulations

WO 2¢GvitEifdag conventional 10 non-toxic pharmaceutically, acceptelieeo4/614847
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carriers, adjuvants and vehicles. These dosage forms are given as
examples, but other dosage forms may be developed by those skilled in
the art of formulation, for the administration of the compounds of the
invention. The term parenteral as used herein includes subcutaneous
injections, intravenous, intramuscular, intrasternal injection or 15 infusion

teChuipse ssingadditeSIEMATHR rensbaver Hh i otHestdmipeaiobibitatsehave
Inygplien cealiaciive derdfent camantinhisRory Haeded ABLTAE SHABRgh L,

mice, rats, horses, cattle sheep; dogs, cats, etC. The pharmaceutical

cofapositiBesaasehainPPth6hchid Inefellent(sierEpte IR 4UiBRn Yoltipge was
forQrakuisg fURXARPIias BleSHSRGRES, MZANDewaRkeUNER Ry tumor

oily suspensions, dispersible powders or granules, emulsions, hard or soft
capsrmich e alprRg s PRGN IS RIShn shRERBRAMRATPAIIE dRRFRR could

Prepared acsanding tmapyuretargigroparindbepho iR mastiasi e&iveen
pharmaceutical compositions and such.composition ma%/ contain,one or

mSHSN M S SR BTG (ARG R UG o NYEHtWIHY L Jiingancerous

flaggl iviga Bdvagenitissaly undgdigg iieasty enesarsirignagetdsis) prdsiate, testis
id h tically, el t and palatabl j T,

et RS A e et i e CTRO L e 0EEon coutd

phmmfomjbeaugeﬁutdrep!tam@m’e_nfsmasamgsnitéﬂﬂérmﬂh@_ancen
magufagiy t9hd R SRR S MAKREIRT VSIRMBIS e eatment or

30TEIHER gletle .
diluents, such as calcium carbonate, sodium carbonate, lactose, 30 _
caRsRyeNPRBSYHRAEASIEBTIRNRN fRYsPiRaREeY RIIRTAE BrlcP RTHTRERATIRGUCed or
ag@éﬂ?ﬁi;é‘ﬁfsﬁ?%ﬁm% GREAEAGH dRfordaiRiq @eleh indiveragema, iohem., 2002,

examg e starch, gelatin or, acacia, and lubricating agents, for example,
méan gﬁ‘}ﬁ?g@%ate, stearic acid or talc. The tablets may be uncoated or

thay W,CM%WW@Q@%%A&MEWWWt@ I_aﬂowrbcnic
RS A B SR O Slhuns
exaengheramotimdapergeniatanaesudmarippiisnhaoipsisiidies oplyGée ) have -
diICMACHBANPS expressed in malignant brain tumors (Parkkila A-K. et al.,
Histochem. 3., 1995, 27: 974-982) and gastric and pancreatic carcinomas
(Parkkila S et al., Histochem. J., 1995, 27: 133-138), and recent 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. Nail. Acad. Sci. USA,
1998, 95: 12596-12601) recently hypothesized that tumor-associated CA IX and
XU may be implicated in acidification of the extracellufar medium surrounding
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
marrow to other organs via circulation, but various leukemias differ in their ability
o form extramedu!iary. tumors i.e., metastases. If CA activities were essential for
invasion by other cancer cells, one could analogously predict that active CA(s)

cauld also function in leukemia cells.



employed. 5 They may also be coated by the technique described in the
U.S. Patent 4,256,108; 4,166,452 and 4,265,874 to form osmotic

WO g&%gm%ic tablets for controlled release. Formulations for olg%lrlijse ma
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also be presented as hard gelatin ¢apsules wherein the active EP2004/014847

ingredient(s) is (are) mixed with an inert solid diluent, for example, 10
calcium carbonate, calcium phosphate, or kaolin, or as soft gelatin
capsules wherein the active ingredient is mixed with water or an oil
medium, for example peanut oil, liquid paraffin, or olive oil. AqQueous

STt e e R R D, SRR

argraUspndintsaaats ook exanpplensodiuthecnbentione tindcetielasemore other
methylcellulose, hydroxypropylmethylcellulose, ium.alginate, .
po@hﬁwgﬁﬁlonﬁf%ﬁ%ﬁ)ﬁ?gga%ﬁﬁegﬁ\éegucr)ﬁ a%cﬂagcia?a@ﬁé%éersﬁg e time of
weltinghiaeanss may the aamativalbf dosearovey pinos o e dhe sabstieces. The
lecithin, or, condensatiop products of an n ' | o]

o R SRy et SLTLrS L Cop Ao s e PG 4 el of
ethipene oxide with long chain aliphatic alcohols, for example

heﬁ@ﬁfﬁ;&é‘%ﬁﬂgﬁ@?&%&%no%ﬁ%ﬂﬁQﬁatéﬂ@ péﬁg%%é’tfat?ﬁmé@hn&seases or

oxide w rs derived from fatty acids and a hexitol such as

potisnetisy ithee curpieondfoAbsheatvesitiah sms o AdprbiReigh for example,
et%&?tﬁﬁgﬁwt@a@%ﬁﬁt%%ﬁl%b@gﬁf@ﬁﬁﬁﬁhﬁﬁ@i@%ﬁﬁhﬂ%@bﬂ%nﬁonai
anhydfi

des, for example polyethylene sorbitan mongoleate. The af%%ﬁ ous

SUBBBNSIA RN AR WA AR Ien SRS [ Ss RHINATLS 1NEx ¥Rijiies- These
e”&ﬂséﬁe?fo?ﬁ%l{ﬂe%h&éﬁ@ﬁ)@%ﬂﬂﬂé@? bab thkMdseageldoring m@?rﬁaﬁdmeioped
or more flavouring agents, and ope_or more swegtening. nis, such as

sUEVostQ?S?ac%wﬁ% ﬁarqgmg? iﬁfﬁﬁ?yafﬁé‘pen%ﬁonﬁ@gma%? gtlscnétr‘?n%l?l%te% the
by@mﬁsgdﬁgzathgéngogdigm@sym p&m@ﬁé.(ﬂﬁ fmsg;katmmbn includes
pegul il alive ol eesAe; Al RAB6ON st QlnRidl I GikOlk AN Afection or
liquid para |n.sl'hej0|ysuspen3|ons may contain a thickening agent, for

exinfuslorbtashwinkiasain Fadifian 6 dbedieatpRB! GuisEeAmdiay SATRRAMYAS of
209%@5@&%8 Cé‘FéP SRGOHA8 treatment of warm-blooded animals such as

mice, rats, horses, cattle sheep, dogs, cats, etc. :
The pharmaceutical compaositions containing the active ingredient(s) may be in a
form suitable for oral use, for example, as tablets, troches, lozenges, aqueous or
oily suspensions, dispersible powders or granules, emulsions, hard or soft
capsules, or syrups or elixirs. Compositions intended for oral use may be
prepared according to any method known 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
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, sodiumn carbonate, lactose,
céicium phosphate or sodium phoéphate; granulating and disintegrating agents,
for example, corn starch, or alginic acid; binding agents, for example starch,
gelatin or acada, and lubricating agents, for example, magnesium stearate,
stearic acid or talc. The tablets may be uncoated or they may be coated by



20 such as those set forth above, and flavouring agents may be added to
provide a palatable oral preparation. These compositions may be

WO 2pre8Emed by the addition of an anti-oxidant such as ascorbi€ agie2004/014847
Dispersible powders and granulest8uitable for preparation of an aqueous

5 suspension by the addition of water provide the active ingredient(s) in
admixture with a dispersing or wetting agent, suspending agent and one

or more preservatives. Suitable dispersing or wetting agents and
suspending agents are exemplified by those already mentioned above.

AdéRfsHatesitneRts ot R Hisiatemnriiar ARY, #RASBHAR hdomasigntestinal
agenis éﬁ@)ﬂﬁiﬁﬂ)?%M@Eé@-sﬁ&%i%@@&@f&ﬁ&ﬁ%ﬂ@@éw pesidansRidignple, a

invention may also_be in the form of an oil- in-water emulsion. The oily
ph3SeEFEFHARGEGE RS T AYFEYEMNSTHIEER BF Pecvit dipterrate may be
mirggplogibdior example liquid paraffin or mixtures of these. Suitable

emulsifying agents may be naturally occurring phosphatides, for, ex le

5 coySBn ML ot SRS o balie) SRR SEA B iy oLas Potent
and, R8&)tdlSantidiGies) fanexd2GBcBZdritafomonsatetite thadipeutic tablets for
COQgﬁﬁéﬁ‘éié’rraBé% ucts of the said partial esters with ethylene oxide, for

example polyoxyethylene sorbitan monooleate. The emulsions may also
cormeinulswersdoingalndsaavayielsg hgemesemtiss! pisdrand galaldalcapsules wherein
CompROSIIQRSBANRG:IMINE (V8 QhRSISHIR RGeS AGHRAMS & example,
oleaglnous suspension. This suspension may be formulated according to

10 theoRkbih ErtnesAtehede smiRbRS B g BPFetRig Aty et gRlatin capsules
SUSHRNMER SrRosiisaVhiTe DBYEID AR QRIPRRERRPVE: SIIenHl8IiR, for example

injectableoqﬁre%?i%aon may alsqQ be a sterile injectable solution or
sud5andtatid 2L S5 ¥R Al acceptable diluent or solvent, for
examewss ausphtitons ki PErbuthaediaivAninggthens@yedabi@mixture  with

e SO T eI e S SIS A encs

15 conventigrmpdinploypasais.a sfﬂVen@éﬁﬂsﬁzigpe_ﬁdﬁig_meéﬁrhﬂﬂmmcelluiose,
PUR@sFiBaN RGN f'“%%%%ﬁﬁ?@ﬂ eehiAckEling SYREhRHG MONOs ginate,

or diglycerides. !ﬁ addition, acids such as oleic acid find 30 use in )
th@B%@Mgﬁﬁﬁlmﬁ?ec%stfagaca“m and gum acacia; dispersing or wetting
agents may be a naturally-occurring phosphatide, for example lecithin, or

condensation products of an alkylene oxide with fatty acids, for example

20  polyoxyethylene stearate, or condensation products of ethylene oxide with long
chain aliphatic alcohols, for example heptadecaethyleneoxycetanol, or
condensation products of ethylene oxide with partial esters derived from fatty
acids and a hexitol such as polyoxyethylene sorbitol monooleate, or condensation
products of ethylene oxide with partial esters 'derived from fatty acids and hexitol

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 agenis, one or more
flavouring agents, and one or more sweetening agents, such as sucrose,
saccharin or aspartame.

30  OQily suspensions may be formulated by suspending'the active ingredient(s) in a
vegetabie 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 éxample beeswax, hard paraffin or acetyl alcohol. Sweetening agents



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

itions, or alternatively about 0.1 mg to about 2000 mg ient per

WO ggW%OO-BIO%Q PCT/EP2004/014847 21 The oot ST s

ingredient that may be combined with the carrier materials to produce a
single dosage form will vary depending upon the host treated and the
particular mode of administration. Dosage unit forms will generally contain
between from about 0.1 mg to about 400 mg of compound of the

INVeRtiaNas tygiealbt Goltighdva)Gird MSc , 8 AR BBrov
mg, 100 m! g 200 mg or 400 mg. It will be um%ri%gﬁ rrﬁ-ﬂg\)yvreﬁver, that theBm‘”de @

spedfil? TR R rtReiSCHEREATIRMNF deDEhE BssA MRk fharaddition
factesamanglingdhe ageh bediksuaihicigeneral health, sex, diet, time of
admijnistratjon, route of administration, rate qf 10 excretion, drug
combBIFRRTSITENRHESE, ) IS AP s Sl PRRAABMGOT an aqueous
Sherapspehererdinghio aftitioar sfojettrtbintentienceialesdiediangt)ad Bimidure
the-t\;‘rt?t%tmaenéi or Iprevention of the abaov -mentiorrlﬁ.d diseases, disorders

S0, GG o S9ERE atPRITORR g 18 G ) one or more

or conditions. Sﬁwee
(hurpesevaiivesl piitableddibpesina tensbidng caibneffectveuspeadiricobgents are

_ P vent call " addit
calt e e e e JECHE el ame
theisgerteatiditiotrsausngnand peshrdacioRaRiig gardrablschdmepraseht. The

1 Hﬁhélﬁ\d&ledyca?(z&ﬁgo\éﬂ?ﬂ@m@ TRRSRSN A ERYHa Re Lorm of an oil-
represents (CH2),,. WO 2005/058842 PCT/EP2004/014847 22 Scheme

la R Wikerisaiuision. Therily)phpspnay-be mvsgetaple oil, for example olive oil or

peanut oil, or a mineral oil, for example liquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally occurring phosphatides, for -
example soybean, lecithin, and esters or partial esters derived from fatty acids
15 and hextol anhydrides, for example sorbitan monooleate, and condensation
' products of the said partial esters with ethylene oxide, for example
po[yox&ethytene sorbitan monooleate. The emuisions may also contain
sweetening and flavouring agents.
“The pharmaceutical compositions may be in the form of a sterile injectable
20 aqueous or oleaginous suspension. This suspension may be formulated according
to the known art using those suitable dispersing or wetting agents and
suspending agents which have been mentioned above. The sterile injectable
preparation maynalso 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 chioride 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 induding
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
aitemativeiy about 0.1 mg to about 2000 mg per patient per day.
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6R9RzRR'IRe RRN\ m()n%ﬂ{(R s)P NH Halms() X\i )n (Rs)P R4 R
8 4 6 9 2 According to scheme | a, N,N-disubstituted aniline (3) can be
obtained by 5 condensation of the aniline derivative (1) with halogeno
derivatives, alcoyl

The amount of active ingredient that may be combined with the carrier materials
to produce a single dosage form will vary depending upon the host treated and
the particular mode of administration. Dosage unit forms will generally contain
between from about 0.1 mg to about 400 mg of compound of the invention,
typically 0.1 mg, 1 mg, 2 mg, 5 mg, 10 mg, 20 mg, 40 mg, 80 mg, 100 mg, 200
mg or 400 ma. _

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

therapy.

According to another object, the invention relates to a method for the treatment
or prevention of the above-mentioned dié.eases, disorders or conditions. The
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, Ila, IIb, I1I, 1V
and V in which (), represents (CH;)m and (};, répresents (CHy)n-
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derivatives, sulfonyl derivatives or sulfinyl derivatives (2) using standard
conditions (March )., Advanced Organic Chemistry, Fourth edition, Wiley

;ﬁ &L‘ég&ce New-York). Most of the halogeno derivatives, aIPc(o }EP2004/014847
erivatives, sulfonyl derivatives or sulfinyl derivatives (2) are
commercially available or are 10 synthesized by usual chemistry methods
(see experimental part). WO 2005/058842 PCT/EP2 00 4/014 84 7 23
Compound (3) is converted to its nitroso derivative using standard
conditions, then reduced to afford the 1,1-disubstituted hydrazine of
formula (4). Alternatively, the 1,1-digidpgliiseg;hydrazine (4) can be
prepared by selective N- alkylation of a hydrazine of formula (5) with a
compound f formula. (2) Lksmgpghe tonditions described by U,, Lerch and

3. Ko eS|s+1§8‘é 25 ffe® conditions @ue _%é.\( );AC\{(RQ);:

Chung et etrahedron Letters; 2, 33747%7-20);
conden’ation of (4) with a dialkyloxy-alkyl- isothiocyanat¢ terivative or an
ethylenedioxy-alkyl-isocyanate dervative, affords the thiosemicarbaziéle
(6) which is %ansformed to the 1-amino-imidazole-2-thione (7) by T
treatment with an 10 acid like acetic acid or sulphuric acid.
Desulfurlzatlon:\oﬁ (7) in acetic acuk following the conditions described by
Chr‘hlca Scandlnawa 1995, 4§1925-229,

givesathf | 1- I\Lp ahylami m ikizole (8), whi mngﬂy“ R P
convertgthgg one of its acid additiga/saltsI5 Alternadi @
compodnds (8) where R3 or R4 is an electron-withdr group can be

obtained by cofidensation of the M-imidazoloaniline (9) Wlth halogepo
derivatives, alcoyl derivatives, sulfonyl derivatives or sulfinyl dermatlves l

(2) using stam ar%conditions (March 3., Advanced Organic Che iSjoe
Fourth 20 editipnmiWiley Interscience, New-York). If R8 is es OMe
saponificat l\pt)j‘“mgound (8) gives carboxylic derivative §Ha$z
chemistry methogs. If,R8 |§ sulfamide, it.can be directly obtaineld wit
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~ According to scheme I &, N,N-disubstituted aniline (3) can be obtained by
condensation of the aniline derivative (1) with halogeno derivatives, alcoyl -
derivatives, sulfonyl derivatives or sulfinyl derivatives (2) using standard
conditions (March 1., Advanced Organic Chemistry, Fourth edition, Wiley
Interscience, Néw—York). Most of the halogeno derivatives, alcoyl derivatives, =~
sulfonyl derivatives or sulfinyl derivatives (2) are commerdially available or are
synthesized by usual chemistry methods (see experimental part).



25 if Rs is cyano group, reaction with sodium azide gives tetrazolyl group
(Kiyoto K., Synthesis, 1998, 910-14). The compound (9) is obtained by a

WO 2B Bimilar to the process disclosed herein above for GlStAIRRGkHEL4847
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compound (8) starting from the cafpound (4). WO 2005/058842
PCT/EP2004/01,4847 24 Scheme Ib R1_N RI Rz /N~2 N~ _ N~(m

XN~ARS)PVVARS)P a()nd_.-N\(mX _/\R R"OH Ra

0SOzNH2 10918 R/Rb N N XA (R)P NiX A (R)P R\()m\0 RRQ I()m
OnNHz 2 3

Y6.NHSONH 2135A ding to sch Ib
SR BEHE T N BB A U et b B AReBsapitions,
(Mt@mieddded/Vo Béfrahtier dri-dB68s Rt RPRIANar afifieridipe@yishioka
H. thesis, 200. 2,.243-46).0r by h ion (Felix A., 3 Chem,
o SRRy e T e e B bl B s tive v
cortldation(8f byneteinaiefdhonide ) wiith atenjomanst Fydnatin@\Wdg the

conditions described by U. Lerch and 1. Kénig (Synthesis, 1983, 2, 157-8) or the
conditions desaribed by 3. Chung et al. (Tetrahedron Letters, 1992, 33, 471?—20}.
Then, condensation of (4) with a diaikyloxy;alkyi—isothiocyanate derivative or an
ethylenedioxy-alkyl-isocyanate derivative, affords the thiosemicarbazide (6)
which is transformed to the 1-amino-imidazole-2-thione (7) by treatment with an
acid like acetic acid or sulphuric acid.

Desulfurization of (7) in acetic acdd, following the conditions described by
S.Grivas and E,Ronne in Acta Chemica Scandinavia, 1995, 49, 225-229, gives the
ﬁna! 1-N-phenyl-amino-1H-imidazole (8), which is optionally converted to one of
its acid addition salts.

Alternatively said compounds (8) where R; or Ry is an efectron—withdrawfng
group can be obtained by condensation of the N-imidazoloaniline (9) with
halageno derivatives, alcoyl derivatives, sulfonyl derivatives or sulfinyl derivatives
(2) using standard conditions (March J., Advanced Organic Chemistry, Fourth
edition, Wiley Interscience, New-York). "
If Ry 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).

if Rg 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).



10 02051821) gives amino-compound (12) (Matassa V., J Med Chem,
1990, 33, 2621-29). These compounds are transformed into the
responding sulfamates (11) or aminosulfonylamines (13) by treatment

wo gw ﬁ/%s:‘c%fam hydride and sulfamoyl, chloride (Nussbaumer. F;f%rmgaoo””"”&”

Chem, 2002, 45, 4310-20) or by reaction with 15 sulfamoyl chloride in

dimethylacetamide (DMAc) (Makoto 0, Tetrahedron 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, WO 2005/058%%%&%@/%2004/014847 25

4999-5002) or into 1H-imidazole-l-carboxylate derivatives by treatment

with N,N'-carbonyldiimidazole (Fischer, W., Synthesis, 2002, 1, 29-30)

Compoungs (10) or (12) having both an amino and an deroxyl in an ortho
position, camypestransformed to the corresponding benxzjfl?\’iazoles
/o]
10N

Chem,
ketone,

following the! 5 gonditions proposed by K. K. Andersen
1991, 56,°23, §508-6516). When X is CO or CS, rediw

Intersgiénte, New-York). These Te@duction steps can e effective at an

steps of synthesis process. 10 Scheme lla R R~~ BRI ~NR~~I R

NH + Ha},f~ M\t )n®*(R ,)p R3~I~ R ~ "~ N\omo ph)~~(R ,)P CnJ 9 14 15
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5 According to scheme Ib deprotection of methoxy or benzyloxy derivatives (8)
with tribromoborane {McOmie. J.F.W, Tefrahedron, 1968, 24, 2289-92) or
piperidine (Nishioka H. Synthesis, 200, 2, 243-46) or by hydrogenation (Felix A.,
J Org Chem, 1978, 43, 4194-97) gives the hydroxyl compound (10). Reduction of
nitro compound (8) by stannous chioride 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
chioride (Nussbaumer. P, J Med Chem, 2002, 45, 4310-20) or by reaction with
15  sulfamoyl chloride in dimethylacetamide (DMAc) (Makoto O, Tetrahedron letters,
2000, 41, 7047-51).
These hydroxyl compounds can be transformed into formate derivatives by
treatment with formyl acetate (Schreiner E., Bloorg Med Chem Lett, 2004, 14,



RINRj\N~~ )M~ M(R9P _ ..\N~~mx)nACR9)P R3-;;rSR3Rd

4(0)ROSO2N 2 1617 15R R Rz'R.-N)m x(R9)P\NMx (R9)P R R
WO 2085/isPINHZz 9(Q!) NHSOzNHz 18 19 WO 2005/058842 PCT/EP2004/014847

PCT/EP2004/014847 26 Accordifij to scheme lla, compounds (15) can

be obtained by the same procedure as compound (3) in scheme la

starting from compounds (1) and (14) or by condensation of the

N-imidazoloaniline (9) with halogeno derivatives, alcoyl derivatives,

sulfongl derivatives or sulfinyl derivatives (14) using standard 5 conditions

(MAPER-JO0RNvaIn daEP OdmiEAs SR Rulfth SiHMRAIdY treatment with
Intgraciensenignnivarkle Moshef, the haloarngdentyativess aigpy!

derivatives, sulfonyl d rlva&@es or sulfinyl derivatives(14) are

colfmERyals ddadiclbrahaVamh RSy BIRQANh MRy ARdrisaan ortho
(sqRe%o8 e watRmiodhBs io aﬁ%mmﬂn@tlbaﬁbmmed fdfving the

gives carboxylic deriyati usual m If
5 COET S R SRy AR s Ot T bt Amo§pOS-6516),
devittmtive( ds rﬁdbgnnﬁ&jerm‘umc(ﬂlk)f |k&ene,cyhnbegmsp areabjothiviimide is
sodiu a2| |ve Kl ynthesis 8,.910:
15pI5eprrr8t%c onO\g ré ﬁ%é%% 33@@3&3‘@8’6‘?0 Hio /_I[ ‘gﬁ’é‘?{%ié?’ Wd/\? e ée)n/stfy,
tridismibbeditioen, Wiley Interscience, New-York). These reduction steps can be
effective at any steps of synthesis process.

10 Scheme Ila
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(McOmie. J.F.W, Tetrahedron, 1968, 24, 2289-92) or by hydrogenation
(Felix A., J Org Chem, 1978, 43, 4194-97) gives the hydroxy

wo 78rsathjophene (16). Reduction of nitro benzothiophene C%Qﬂﬂj}g{}

by stannous chloride gives aminosgenzothiophene (18) (Matassa V.,%@m”
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

hydtegsiingrasidechediflUiinpaceipoRbdacitipllewingdhetan@iions the same
describeg by Grivas S. agcri@orr;nehE. Azita Cf‘fl_?mic Scandinavia, 1995,

49,995 Eb% 8¢ B9 TR R 8 5P EBR 281 R th TIB AP TERRUNGR Gk and (14)
gives Hyecongdisatidreot tithibidemi@nird. (9), with dwbiogeno, dd9&taS, alcoyl
S B e L Ao lencra

lon of oxidised sdlphuf function

> follewidgidns coviaitions., dekbmiveddbylEsietaon@ed/ser Eberth 1886034, Wiley

10

15

11 ‘Hajos le | ] rk, 1979)or, . .
Drgé(f)%/v%lzag%ogge P_rep ro@g%%#d@}$§§ ,e'{é%{?;é)%gvn dﬁé%sr'd\%?gﬁ{/f (85 rivatives,
Amsaifs Sesvates, gsulfingl deyivithatowiy svOcRouBRNEaRA 2vailable or are

PCIHaRADUILAGH RéniRArisRRAtions (arhBntal HdMgnCed

Organic Chemistry, Fourth edition, Wiley interscience, New-York). These

oxidfafteriSatREd SeRBAIAGRIR - 4h FempreRd\6lE) Hlyesicashoryiatrediative by
progass.chamihemeibdeZ~\/ RR~\/ (R9)P R 2 (R s)P X NH + Hal,,

TRE R € S 2 R AR N L% istied atcon
derivative or halogeno derivative (14).

if Rg Is cyano group, reaction with sodium azide gives tetrazolyl group (Kiyoto K.,
Synthesis, 1998, 910-14).

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 chioride gives

aminc-benzothiophene (18) (Matassa V., J Med Chem, 1990, 33, 2621-29).

20
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‘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) dr (13).
Oxidation of sulphur on benzothiophene by hydrogen peroxide In trifluoroacetic
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
reduction of oxidised sulphur function is performed following the conditions
described by Ellefson C. (J Med Chem, 1981, 24, 1107-10), Hajos 1. (Complex
Hydrides, Elsevier, New York, 1979) or Drabowicz S. (Org Prep Proced Int, 1977,
9, 63-83) and Bordwell J. (J Am Chem Sog 1951, 73, 2251-53) or following



z1 (R9)P OH Rz 11, (Rq)P ~C~ OSO NH ()ny a R3N\()mx\()~ R3N\()ro \
z R422 (0O)qRa (Okl2321 RRI3-~N~Rz (Rs)P Rz (R s)P tJ NHz
WO 2NSEHIHZ Rs \ \( ~(A\~ Rs \ N\(%‘ \()A\Ra (O~ RU (O)q R4DEP2004/014847
According to scheme Ilb, compounts (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 J., Collect Czech
m, 2000, 65,7 1?880-?{ 92 or Sall D., J Med Chem, 2000, 43, 4,
oA SN B B ot ARG (BRI Fourth ation,
200510/ SBder sehie P 204N URA Thad tresttatity aqdemtmammoﬁt@am can be
acetone. or ethanol LFE..J. A C.S., 1948, 70, 1955-58) gives
3- a%r%r% eantz% |op%$§n%%ir¥5§ IS'ep 355852 Hydroxy benzothiophene
derivative (22) or 2-amino benzothiophene derivative (24) are performed
5 respectively by deprotection of 2- othiophene 5 derivative
(21) with pyridine hydrochloride (Cannizzo S.,J Heterocycllc Chem, 1990,
27, 217% 9) and by reduction of 2-nitro benzothlophen mpound (21)
by sta{;;:%' loride (Matassa V, JMed Chem, 1990, 3?2{;5'§ 29). These

comp ,Q 2) and (24) can be qugglmoylated to give d (25)

using t e cqqutlo)né a% iheS|s of comp unq\‘;‘. (1Jx) or RP R
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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



10 Deprotonation of 2-H-benzothiophene derivative (21) with lithium
amides or alkyls leads to lithiation at C-2 position. Addition of sulfuryl
Woimﬁfd%ﬂelds chlorosulfonyl compound that is treated by a%Jeous

ammonia in acetone (Graham S., JMed Chem, 1989,. 32, 2

ﬁgf_%lzﬁﬂ?df'(}lm-l’?

give 2-sulfonamide 15 benzothiophéne derivative (21) or addition of dry
ice followed by hydrolysis gives 2-carboxylic add benzothiophene
derivative (21) (Matecka D., J Med Chem, 1997, 40, 705-16).
3-Carboxylic or carboxamide benzothiophene derivative (21) is prepared

by 2ecteatrberiqiedis-BRiABHiORN eReesative Wil i l%%gc?ty'k]" 4 C S,

chlog%%aluminium chloride followed by hydrolysis with water (
R.,

njou

hCorin> TH8HME F 2R bsrgpdierinne seivsive (Pdnbull K.,

J HetexairpsiOhemotPRihape, d’erﬁ%ﬁx@@Z?%&"@Bﬁﬁﬂ@%&ﬁﬂ%@%ﬂéﬁ%ﬁﬁriﬁtiw

scripe

the, conditions d by 25 Chapman N. (

prepayed followi ]
Soc %%?1%‘?’%%%%6‘?%86%@% fPPieisctioR!, Z-snsibory, benmphtiiophene
1 988prativati(l pivaif unenlibenzpdriehiaeite FadHeELStDN Yt Heterocyclic Chem,

con DA A S TP G Bl R ey HeRbig compound (21)

can
condifistanadendyipridsdivtettsnathis tesctphiomn, YWAD2085/638845,
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using the same conditions as for the synthesis of compounds (1) or (13).

Deprotonation of 2-H-benzothiophene derivative (21) with lithium amides or
alkyls leads to lithiation at C-2 position. Addition of sulfuryl chioride vyields
chlorosulfonyl compound that is treated by agueous 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 chioride 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-Suifonamide derivative (21} is prepared following the conditions described by
Chapman N. (. Chem. Soc., 1970, 18, 2431-35) or Hageman W. (Ger. Offen.,
3435173,11 Aprii 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.



\R2N/RzN"3 N~%0O1 RI(R)POHNRaHN (R9P RaOH/
R<OSO2NH. 2029 27N-N R~R RR/zizNONOR3H~RSs)P
WO 20RBR2N- N Rail' ,j-NHz Ry iT -j-NHSOzNHz 30 31 5 Acaardingto./014847
scheme Ill, compounds (27) are obtained by condensation of the N-
imidazoloaniline (9) with isocyanate derivatives (26) using standard
conditions (March ]., 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 s§ﬁ ngfollowing the same synthetic
methods as for compounds (10) and (12) in scheme Ib. WO 2005/058842
PCT/EP2004/014847 30 Compounds (29) and (31) are synt,Qesized
foIIowmg the same synthetic methods as for compounds (11)° ,\(13) in

scheme I , )
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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 J., Advanced Organic Chemistry, Fourth edition, Wiley Interscience, New-
York). Most of the isocyanate derivatives. (26) are commercial!y 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.,



Scheme IV 5R, R RRa Rz (R9)P Rz (Ry)P\NH Hal\ ~X~ ~A ~-\
NOmMmX\OnA R+ (monR/3 R4 (R)P 4 (R a)P 9 32 33 According to

wo SESH& Y. bi-aryl compounds (33) can be synthesized foIIowin%'%e 10 .
sagrlﬁggg é%%hetic methods as for compounds (8) with derivativé$ (8550041014847

Derivatives (32) are commercially available or synthesized by usual
chemistry methods (as ex Buraway S, J Chem Soc, 1955, 2557; Tilley 3
W, 3 Med Chem, 1989, 32, 8, 1814). 15 SchemeV R.N-N R~\RN'3 z
I Ral R*(N) \ NH Hal\ XN ~A (R 9)P \ N\NOmX~On A (R9)P a .~~~..,()m

on (4 TR0 BAO134 35 LD AECOL R RSl SRR et

(35) are'syn e’'same sy sas

compolatdeg)anitisHélorery dbs) (B4yclmmeedbiwo 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 foll&&HefpRB ations (Biorg Med Chem
sWO 2005/058842 PCT/EP20 04/0 14847 31
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According to scheme 1V, bi-aryl compounds (33) can be synthesized following the

10  same synthetic methods as for compounds (8) with derivatives (32). Derivatives
(32) are commercially available or synthesized by usual chemistry methods (as
ex Buraway 5, 3 Chem Soc, 1955, 2557; Tilley J W, J Med Chem, 1989, 32, 8,
1814).

15 Scheme V
Ry ) Ry
N : N -
g g
Rz I? Ra RZ 'f RB
N Hal, _X_ _A (R p N, K oA R p
R@ . \()ﬁ \()ﬁ ! o Rr@r Om “(in @ E
R
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9

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). Heterocydes (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



Lett, 1996, 6, 21, 2613; Myers A G, J Org Chem, 1996, 61, 813;

Tetrahedron, 1993, 49, 19, 4085) or from carboxylic acid (WO 0177078).
WO 2¢4aloggemd pyrimidine derivatives (34) can be obtained frompallykP2004/014847

pyrimidines (Budesinsky, Collect, 3€zech, Chem Commun, 1968, 33, 7,

2266; Kunieda T, J Am Chem Soc, 1971, 5 93,3487) by usual

halogenation (Isoda S, Chem pharm Bull, 1980, 28, 5, 1408; March J., -

Advanced Organic Chemistry, Fourth edition, Wiley Interscience, New-

York), or.f arbaldehydes (Bredereck, Chem Ber, 1967, 100, 11, 3664;
AGHHS 0o MEREnTHE Lo, Gods0E SDegu119ohnd oaagiitranedron,
acidSoguimeg) KOBS B fepRiherhaXyiid 962, GRD; MIFvey®) MEIERR® pyrimidine
1960%? 26t275§)[3%g can etrg sformed to acid chlarides (34). Halogeno
pyrazine demvatives” 4§gec§n%@%%t§ﬁ%@d? BYkUTRasitELqEsins kY Hollect,
3 ltgeCtefineb9BImaLA1 5968, BByITinaties;, kufiedsChtakiehuian (53, 1971,
sSSP L L SRR, S T o
acitfierdbrided(Baycerbidgents Shedsizine Hevidhtiedii¢B4 VIS cintbacience, New-
obta fallowing Ri 48, 249) Yanaj,
(H?@erﬁ%yg}ésﬁyﬁ?gg’?&l%g ),%rﬁ%%%%ﬁ%%@f gﬁgﬁll %%%a%%%s 11, 3664;
(BAIAPS)  Pralieskg ifledo e betto 1998 B522931 Ak eatherytioxylic acids

acigafBineRnOR. SN CRdeM 20898851 0DaRe2 A1) LRARE. 1961, 26, 2755)
transfo&medat%%?md chlorides (34). 20 For all schemes | a, IIb, fI, 1V, ¥,

10 o OGS ARG, QURSH BRI 34)- SHalegras o agheativivatives (34)
?émﬁrebieelbh%y'lﬁmzm?iﬁmﬂﬁ p;rﬁadmesi@@ﬂbwmpu @ﬁlbﬁm‘gj@rﬂf} @%h?ﬁgﬁ,}ﬂﬂm by
ar errorm oliowl e.sa C alrea resented Iin
T LA T s
obaheropyeb GhkohelfistBp 2ntiotib(fheldde Rnidely ShimeAdtay 1964, 47, 873)
P ' 4 29-76
suligipge (NHRORNIE L MEIRGTRS Eﬁeﬁg%ﬁéﬁr%a gﬁ@g%fe geﬁw tes (34)

carbonic anhydrase (Supuran C T, Ca ic an

15 préss) b sRfeiBsdrdrimyng ) Rires HetdFeeyacenei9R068, 37, 2249) Yanai,
383488 ceybRaine 5 P4(Bigery MesﬁmBg&eéﬁ@pQ#aﬂ@ %ﬁ%ﬁ?@@éker, 3

ang T r S D (Bjoorg Med Chem Lett, 2004, 14, 151-155). The following
engﬂlgé S Headto s E QLRI et BeodiopiBr@rger D L, 3 Am
inv@reiorSay 2P0 HI05 83421 P du: BE BRAHETdABA to acid chlorides (34).

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

25 The groups described for R, Rs, Rs @nd Ry can be obtained by usual chemistry
methods (for references see review on sulfatase (Nussbaumer P, Medecina/
Research, 2004, 24, 4, 529-76), on carbonic anhydrase (Supuran C T, Carbonic
anhydrase, 2004, C R C press) and érticies from Park J D (J Heterocyc! Chem,
2000, 37, 2, 383-88), Schreiner £ P (Bivorg Med Chem Lett, 2004,' 14, 4999-

36 5002) a“md 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.



32 PREPARATION OF N, N-DISUBSTITUTED HYDRAZINES (4)
EXAMPLE 1 N'-(4-cyanophenylmethyl)-N1-(4-methoxyphenyl)hydrazine

WO gﬁ%ngyﬁthylbenzomtnle (25 g, 164.90 mmol) was mtrocjuceﬁ%ﬂ%"%{’:&i}agﬁ 47

into 5 a flask containing toluene (230 ml) and triethylamine (4

329.80 mmol). 4-methoxy-phenylhydrazine hydrochloride (28.80 g, 164.90
mmol) was added portionwise and the reaction mixture was stirred 3 h at
reflux. After cooling, the mixture was filtered, washed with toluene (50 ml)
and with water (200 ml) to give a white solid (27.20 g, 65%), mp: 115C.

10 'ﬁﬁgﬂﬁéﬂ o G v RiEs BBy TIAED N SR N ES | 77 (d,

2H), 6 ), 7.48 (d, 21- 1) 7.76 (d, 2H). PREPARATIO

AIMIM@) EXAMPLE 215
4-[Npf % E@Jﬁﬂ% {ig&hoxyphenyl)hydrazine
4-[N-(2,3-dihydro- 1H |m|dazo B xyp Yo

-yl-2-thione)aminolbenzonitrile To a

s SR M RSERSH 33 dres 18 P ARGEPAL RS (B HCEb Wi stirring into
snm(al)ﬂéai@éhafmhﬁp @Deﬁaqaﬂﬁﬁd)oﬁﬁewmhwamme (46.40 ml, 329 80 mmol).

2,2- dlmethoxyethyllsot ol) e reac]
mlxtﬁ@%%é%{fﬁﬂya 5'??0 E é‘?ﬂg%%ﬁorﬁﬁn ggs% Ata "Was added
evaporatethitadsid dee weaction rabilimgaeis Wﬁﬁ@ﬁlﬁtedawﬁﬂmeﬁﬁ:@rcﬁ%hng, the
water.(9/1,-32 ml),and the as he refl
O e et o Fe i At ittt T i to
wategu(@@@mhnbea&mﬂch(ﬁ%ﬁﬂwgmﬁﬂ{omwbﬁeﬁuected After trituration from

than lid{(A.6 %)y 28 H-

1 omeo s G b S 5 A TG A0 A 8 e, oo
(s, 1d) 21D.4048, @LH?}HB) Z|-7[15kl((11l3fiﬂr-1|dazol-1-yl)amino]benzonitrile 35 %
‘hydrogen peroxide (4.90 ml, 55.5 mmol) was added dropwise to an ice-
cooled suspension of 4*@1 2,3- dl%ro-lH-imidazol-l-yl-z 30

thloﬁéﬁ RRQF mol) in acetic acid (20 rhl).
thﬂb{pmhgwed complete reaction, the reaction mixture was diluted

1§N 'thtiN ﬂ&e(ﬂgjim:ddazol ~1-ylYamino]benzonitrile
a) 4-[N-(2,3-dihydro-1H-imidazol-1-yl-2-thiohe)aminoJbenzonitrile
To a suspension of 4-cyanophenythydrazine 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 mi) 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 dg) : 6.54 (d, 2H), 7.00 (t, 1H), 7.23 (&, 1H), 7.62 (d, 2H), 9.83

(s, 1H), 12.40 (5, 1H).
b) 4-[N-(1H-imidazol-1-yl)amino]benzonitrile
35 % hydrogen.peroxide {(4.90 mi, 55.5 mmol) was added dropwise to an ice-
cooled suspension of 4—[N—(2,3—dihydro-_lH—imidazoI-l-yI-Z—

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



to pH 11 with sodium hydroxide, treated with sodium hydrogen sulfite and
extracted with ethyl acetate. The organic layer was dried over sodium

WO 24 #nd WO 2005/058842 PCT/EP2004/014847 33 COrRETERBO0H/014847

5

under vacuum. Flash chromatography on silica gel (toluene / dioxane :
6/4) yielded a pure oil and crystallization from ethanol afforded white
crystals (4.40 g, 58 %), mp: 162C. 'H-NMR (DMSOd6) : 6.50 (d, 2H), 7.08
(s, 1H), 7.30 (s, 1H), 7.66 (d, 2H), 7.83 5 (s, 1H). PREPARATION OF

BENZOTHIOPHENE DERIVATIVES, (14) AND (20) EXAMPLE 3

RSP S R A A AR 2R 70 GeL e /
solditeanef 1634)ligieldect 3-propailane (H7s7digatioh o) nthaalhametuatehite
(200, mly L | ded a nsion of 3- methoxybenzenethiol
(14‘%&%’%L ﬂﬁ(ﬁ%ﬁﬁ 3b§fﬁfnlﬁ$3[r}§xide (4.00 g, 0.10 g) in water (100

mIy HPRER{RIMES ik Stifetd ddp CHr 7.08sdl HiyodBAes)PEMI I SEqE L0, 7.83
Th@spigﬁi-pitated product is extracted with dichloromethane (100 ml), 15

washed with water (80 ml), and dried with sodium sulfate. After removal of
the solvent, we obtained the good product (oil, 18.70 g). 1H-NMR

(Chp AR  BEREY PHENES DERNCAR (S 6 :
1H§;ﬁ6gggm‘mjl§l—l§%?21 (t, 1%6&AMPL% 420 A J(lih) %?20)
3- I-6-methoxy-benzothiophene A solution of the above thio

. COuMTHIBEHEL G methBy FIepY I AIRARR fidRan ) ovas added

i0

drqpwise tQ a solutjon of BE3.E120 (10.60 ml, 83.44 mmol) in CH2CI2

(18%’ nfh) QPFE)etém ﬁglr‘ﬁtb%}afffre%%'cgé et me%g'? He fhixflafe mol) in
warsattienan/eutenigtGhdafterihgiraysiowdthiaqaedes NaHGRBSRIBHONE  3-
th [ ' ' tirred. untilboth, phases became, clear, The
Rt e R SRR MR T 10 ©
CHz@emtidesnbinbe robguridphiised aedeCified’dventlal 804 fitersstature
angcenaRN{RieHHapREACHHIRLLP /NS RARILLR BB Ethane (100 m),

c chromatograﬁhy on silica gel (toluene /petroleum

20

25

30

washed with water (80 mi), and dried with sodium sulfate. After removal of the
solvent, we obtained the good product (oil, 18.70 g).

*H-NMR (CDCl): 3.80 (s, 3H), 3.83 (s, 2H), 4.29 (s, 2H), 6.78 (dd, 1H), 6.98 (d,
1H), 6.90 (dd, 1H), 7.21 (t, 1H).

EXAMPLE 4 |

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 BFs.ELO (10.60 mi, 83.44 mmol) in |
CH,Cl (100 mi) at room tem;jerature under nitrogen atmosphere. The mixture
was stirred overnight and after hydrolysis with aqueous NaHCO, solution, the
reaction mixture was stirred until both phases became clear. The CH,Cl, layer
was separated, and the aqueous layer was extracted with CH,Cl,. The combined
organic phases were dried over Na,SO,, filtered, and concentrated under vacuum
to give an oil (18.00 g). Flash chrorriatography on silica gel (toluene /petroleum
spirit 40-60°C : 5/5) vyielded a 1:10 mixture of 3-chloromethyl-4-methoxy-
benzothiophene: 3-chloromethyl-6-methoxy-benzothiophene as an oil (12.35 g,
58 %).

Major isomer *H-NMR (CDCly): 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).



spirit 40-60C : 5/5) yielded a 1:10 mixture of 3-chloromethyl-4-methoxy 30
benzothiophene: 3-chloromethyl-6-methoxy-benzothiophene as an oil

WO 7%]'3? (?%g? 58 %). Major isomer 1H-NMR (CDC13): 3.89 (s, 3H

37 (dd, 1H), 7.30 (s, 1H), 7,35 (d, 1H), 7.78 (d, 1 H).

2005/053842 PCT/EP2004/014847 34 EXAMPLE 5
3-Bromo-6-benzyloxy-benzothiophene N-bromosuccinimide (15.70 g,
83.92 mmol) and p-toluenesulfonic acid (2.70 g, 15.68 mmol) were added
to a solution of 6-benzyloxy-benzothiophene 5 (Zhengying C., CN
133908/ PLRE2 9, 88.33 mmol) in 1,2-dichloroethane (120 mI) The
mixture was maintained at 80C for 35 min, cooled in an ice bath, and the

suélﬁmﬂpmﬁs@%ﬂ%ﬂiﬁm%ﬁ&ﬁpﬁ?@%olutmn was extracted with
satwrateheedidmihigarbrmae goBaion, mnrg) el MadEibstiterad._p (2.70 g,

concentrated u der vacuu&f%glve an oil. Cr stalli atl n from pentane

ekl R e 0% 939 ﬁom‘ﬁ B8e). IepsRrene@hiophene
55. 1@(&@%@@8 (Jﬂdlsroﬁﬂzs 73551 (g; m:ﬂnﬁﬁdxj I&H),z aaZﬁl&ﬁbétrlﬂane (120
EXAMPLE 6 BBromo6be nelld yde 15 To
solltisn OFIBIED %aée‘ﬁ%i/ oxy enz ;? (B! BOCS O@thﬂ%?)? Hath and
d|cﬁlmrmmmhan@@@:mI)raﬂnb\tﬁﬂublsoﬂimtmmdﬂmSSKﬂl)nmaS\ﬂal«;im!@S&@d with
ag dr er 4 al). 50
LGRS RYR0 R RS0 Bl &gﬁ;ﬁ - MOBHROfiFed, and

mixture was hydrolysed with saturate raéte
ducﬁmmﬂﬁaﬁ@rﬁﬂédwmwgmaﬂlt@ie@rmta!mﬁmn&mdnammﬁ afforded

10 Va%%mt@s%‘ﬁcg g@d:rggepr sh chromatography on silica gel
(tolyene / eth acetate 9/1) elded aI |d oil ({1 10& 55%). 1H-NMR
e e (25T

(DM%&*MB)(@ )2ﬁ)147(20 %07(93 57(3 @HRH)65 (d, 1H),
EXANP{E 1H(p-Benzyloxy- benzothien -2- yl)methanol

EXAMPLE 6
3-Bromo-6-benzyloxy-benzothiophene-1,1-dioxyde

ghpwsmusw

| 15 To a solution of 3-bromo-6-benzyloxy-benzothiophene (2.00 g, 6.27 mmol) in
dichloromethane (50 ml) and trifluoroacetic acid (1.5 ml) was added 35%
aqueous hydrogen peroxide (2.00 mi, 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 chromato.graphy on silica gel (toluene / ethyi
acetate: 9/1) yielded a fimpid 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).
EXAMPLEZ |
{6-Benzyloxy-benzothien-2-yImethanol

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 LiAIH; (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,SOy, 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%). |



25 To a solution of 6-benzyloxy-benzothiophene-2-carbaldehyde
(described by Nomura Y., WO 9635688 Al, 6.50 g, 24.20 mmol) in THE

WO 250 MBvas added dropwise to a -30C cooled suspension BE LRI (018847

10

15

20

25

30

g, 22.26 mmol). After warming upYo room temperature the mixture was
stirred overnight, cooled to - 10C, hydrolyzed with ice water, extracted
with dichloromethane, dried over 30 Na2S0O4, filtered and concentrated
under vacuum to give the crude product. Flash chromatography on silica

gell (toluene / ethyl acetate: 7/3) yielded a limpid oil (4.50 g, 69%). WO
2005M4BERY PR B 50 E02HB4T- 1355 AU P @M OE): 2 ¥B(dd oHY), 7.14

5.13 (31 2H )R S-P@dSrd k), 7.00 (dd, 1H), 7.14 (s, 1H), 7.25-7.80 (m, 7H).
EXAMPLE 8 6-Benzy10xy-2-(chIoromethyl)-benzoth iophene 5 Sulfonyl

Chmgﬂ) is added to a solution of (6-benzyloxy-benzothien-2-yi)

MRS ffbR)-2-{EHTSrBImEth I ishiiotnRipAen &0 m)). The mixture

oL 0 200 B P TR AR R CETEger2:v)
4. Feefsaiddt (2 45, BHRH0tabidn 1dihibrinethi)e 72010 7168 frixture was
7H). PREPARATION QF IMIRAZOLES OF FORMULA (8, 33, 35) Usi

n
intained at jeflux 7o chperagiure onc
the Same procedure as descriped in exampie lﬂ??ep acing tﬁg E— n gwtrated

cymdﬂyhawmgine,m@ehlmi@ﬂ-by: 15 -

N's(¢ yl -Ni64- Zi ' -

o A £ G 2 e i, T 45, 7.20

méthdkPphEtlyl)aminojmethylbenzonitrile 20 'H-NMR (DMSO d6) : 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,
stallization from h)édrochloric ethanol yielded white

1H), 7.78 (d, 2H). Cr

Cry?ﬁggp(gﬁgt&&@%}mmzows OF FORMULA (8, 33, 35)
Using the same procedure as described in example 2, but replacing the 4-
cyahophenyihycirazine, hydrochloride by:

- N*-(4-cyanophenyimethyl)-N*-(4-methoxyphenyDhydrazine,

the following compound was obtained:
EXAMPLE 9 _
4-[N-(1H-imidazol-1-yI}-N-(4~
methoxyphenyl)aminojmethyibenzonitrile
'H-NMR (DMSO dg) : 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
(d, 2H), 7.70 (s, 1H), 7.84 (d, 2H), 8.04 (s, 1H), 8.18 (s, 1H), 9.55 (5, 1H).
EXAMPLE 10
4-[N~(4-hydroxypheny!)-N-(1H-imidazol-1-
yDaminoJmethylbenzonitrile
A solution of boron tribromide (60 mi, 60.00 mmol)} in 20 ml of dichloromethane
is added to a cold (0-5°C) solution of 4-[N-(1H-imidazol-1-y!)-N-(4-
methoxyphenylamino]methylbenzonitrile (4.60 g, 15.11 mmol). After 1 h at
room temperature the mixture was hydrolysed with saturated aqueous NaHCOs,
filtered, wa‘shed with water (50 mi) and with dichloromethane (20 ml) to give a



mp: 207C 'H-NMR (DMSO d6) : 3.70 (s, 3H), 4.97 (s, 2H), 6.93 (d, 2H),
7.13 (d, 2H), 7.45 25 (d, 2H), 7.70 (s, 11-1), 7.84 (d, 2H), 8.04 (s, 1H),

wo ks 11-1), 9.55 (s, 111). EXAMPLE 10 . P
4-[N-(4-t1ydroxyphenyl)-N-(lH-imi@@zoI-I- yl)ami no]methylbeprfz’]g]rﬂi{[{%i?g%{\j el

solution of boron tribromide (60 ml, 60.00 mmol) in 20 ml of
dichloromethane 30 is added to a cold (0-5C) 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

hydgpame%)waﬂgfaéugiﬂ%@%ﬁ%wﬁ'dﬁﬁog&e%ﬁ%%xwé%e&m WHPY3.00 g,
0 ml) and wi

5 th dichloromethane (20 ml) to give a WO 2005/058842
PCHEPIDD4AFP3847 36 brown solid (4.00 g). Crystallization from

ac . W . I ( ¥ .-’ ,0 f:d;m .r'III r. . 4
de) : érlth?iﬂ zﬁggﬁc)a gggo @Sz?ﬁl% %@8 ?S??%%%-?.GZ%W, gﬂ\)&%%@gbn 30,

(m,73§%’, - E('(b,ﬂﬂ). X B[‘E 11 4-[N-(4-hydroxyphenylmethyl)-N-(1
sH-ingig@®t e villam ino] benzonitrile 4-hydroxybenzylbromide (15.6 g, 84.3

mmol. prepared following Wssner A, l,. J.Med.Chem. 1992, 35, 1650)
Waéﬁﬁﬂygmﬂm%wmﬁmrﬁMﬂ%‘%—%@Mno]be-nzonitrile
(1028kenfmé Piemtoaitahe K2CO3 (8.20 g, 59.70 mmol) in dry THE (150
ml) at room temperature, T iXtu then stirr .
oA T T OB o kD B s BN Wier A et
acedhid. MbteChewer I82S85), Tl e dyasmetided dene andtunedeft 448b(iH-imidazol-
give | ' : SSpH IzatioRdr I
10 el e e (P98 Gt e R By, 5070 mmoD
180 yinA-Ri rélé:@m@tﬂawem.s@naﬁmtgr%.ﬁs%dnmreams@wirrmat room
(d, hpdradlrdSol bhh drbdRed fhure8hite walel a0t an ISR R ctate,
but replacing the 4-hydroxybenzylbromide b%/: S
dried over Na,SO,, filtered, and concentra ed under vacuum to give the crude
product (16.00 g as solid). Crystallization from ethyl acetate with ethanol yielded
15  the expected product (6.50 g, 41%, mp: 180°C) '

IH-NMR (DMSO de) : 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-hydroxybenzylchloride (prepared fOIiowihg Angyal
S.1. 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 1.
and al. Bioorg. Med. Chem. Lett., 1996, 6, 21, 2491-94) '
- 2-chloro-5-chloromethyl-pyridine |
30 - 4-(bromomethyi)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)



20 - 3-chloro-4-hydroxybenzyibromide - 3-bromo-4-hydroxybenzylbromide
- 4-hydroxy-3-methoxybenzylbromide -

WO 2003/53 8 @trafluoro-4-hydroxybenzylchloride (prepared followRg /ARLjad014847
S.J. etal., J.Chem. Soc. 1950, Zlﬁ'i) 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, 249 r Ioro ethyl rld n
4-(bromo e(?ﬁt%ﬂs FSF?CZ 12- & %F paréd?%ﬁg\?f g Elipwing: keonard F.
and all. J. Maﬂ:h"leri‘ﬁeﬁcﬁheﬂr%wﬁg 4 o812.3%)-

Ctg? éy@%%@%@g@%%% ég% g}jli_%ayer Patent: DE

5 c ESAMRItA2 -methoxy-benzoic acid (prepared following Leonard F.

sl MR 4367 B ST RIONPLAPR RIS Ve

respe tained: EXA

4-[I\Y103mm1bﬁm’(§k‘}9henylmethyl) N-(1H-imidazol-I- yl)amino] benzon
itrile MAgkABC 'H-NMR (DMSOd6) : 4.88 (s, 2H), 6.67 (d, 2H), 6.88 (d,

2H)1 98(s 1H), 7.05 (dd, 1H), 7.24 d 1H), 7.33 (s, 1H), 7.70 (s,1H),

7. 72 MR is: 1 3 (8 ERNS E(q,g H), 6.88 (d, 2H), 6.98 (s, 1H), 7.05

4-[NelB gqgnyoz4 {wqﬁe)sypbsrmlrﬁemwm (S HHmMidazqld2H), 10.28 gs, 1H).
10yI) nzonitri le mp 198C 1H-NMR (DMSOd6) : 4.90 (s, 2H),
(d, Mﬁ@f@m) 6.99 (s, 1H), 7.07 15 (d, 1H), 7.30 (s, 111), 7.40 (s,
INB-[ & BsHidimd-@ri{gdiidxyithéfynethyl}-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 (5,1H), 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 (DMSOds) : 3.70 (s, 3H), 4.89 (s, 2H), 6.68 (s, 2H), 6.70 (d, 2H), 6.80
| (5, 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-tetrafl uoro-4-hydroxyphenyimethyl)-N-(1H-imidazol-1-
yDamino] benzonitrile |
25  mp 243°C
'H-NMR (DMSOds): 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~TN-(3-formyl-4-hydroxyphenylmethyl)-N-(1H-imidazol-1-
30 ybhamino]benzonitrile
mp 160°C



EXAMPLE 14 4-[N-(4-hyd roxy-3-methoxyphenylmethyl)-N-(1H-imidazol-I-
yl)amino] benzonitrile mp 215C 20 1H-NMR (DMSOd6) : 3.70 (s, 3H),
9 (s.2H), 6.68 (s, 2H), 6.70 (d, 2H), 6.80 (s, 1H), 6.99 (s,.11-1). 7.30
wo s‘,ﬁ)ﬂ%,s %%3 (s, 1H), 7.72 (d,2H), 920 (s, 1H). EXAMPLE 15 Cildeditdorisa
4-[N-(2,3,5,6-tetrafluoro-4-hydroxyphenylmethyl)-N-(1H-imidazol-I-
yl)amino] benzonitrile 25 mp 243C 1H-NMR (DMSOd6): 5.09 (s, 2H), 6.72
(d, 2H), 7.00 (s, 11-1), 7.32 (s, 1H), 7.69 (d, 2H), 7.77 (s, 1H), 11.80 (s,
1H). EXAMPLE 16 '

4'[N‘@:ﬁﬁﬁgg(zbﬁwﬁ'éﬁwfy'%@m@bb"é&Fb' id@é@"é@Hg& &R 1), 735

yl)amino]benzonitrile mﬁ'leod 2005/058842 PCT/EP20
38 1kENNIR ({DiSdtiel)a D58 RHe. 7 {d(2H)B.907 Is (d+BHB.980@D (s, 1H),
1H), 635 s, y.—,%, 7.44 (dd, IH), 7.58 (d, 1H), 7.67 (s, 1H), 7.71 (d, 2H),

. 10.

10.20 (s, 1 75 (s, 1H). EXAMPLE 17 5
4-{NQMLE%xy-E)heno)xy)ethyl]-N-(lH-imidazol-l-

3l argnpiienzanisis Hid R RAT S ER)] 7P ilihBagbl- 14 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, 7‘53?'7‘.8@’ ,bé’ﬂi‘}?.'éﬁ'%'s, 1H). EXAMPLE 18 10
4-{N*[{enphrorDMBId) 3-3 ImathpliN; (i) mideznbs (hapknosuenzenitle 6.60 (d,

P L8R Y5069 3345 260 T N B, 1,
EXAMPLE 18

10 4-{N-[(6-chloropyridin-3~yl)methyl]-N-(1H-imidazoi-1-
yl)afnino}benzenitri!e
mp 156°C
TH-NMR (DMSO d) : 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 EXAMPLE 19 |
4-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)aminolmethyl}benzene
sulfonamide
mp 150°C

_ 'H-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~
yi)aniino]henzonitriie
imp 205°C

25 'H-NMR (DMSO dq) : 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—imidazoi~1-yi)amino]methyl}-z—
methoxybenzoic acid |

30 mp 187°C
'H-NMR (DMSO dg) : 3.79 (s, 3H), 5.00 (s, 2H), 6.69 (d, 2H), 6.98 (5, 1H), 7.05
(d, 1H), 7.31 (s, 1H), 7.39 (dd, 1H), 7.55 (d, 1H), 7.62-7.85 (m, 3H).



(d, iH), 7.55-7.90 (m, 4H), 8.34 (d,1H). 15 EXAMPLE 19
4-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyl}benzene

WO 28giifersamlide mp 150C 'H-NMR (DMSO d6) : 5.15 (s, 2H), 6 I821{@pat)/014847

7.00 (s, 1H), 7.36 (s, 2H), 7.45 26%s, 1H), 7.55 (d, 2H), 7.65-7.90 (m,

5H). EXAMPLE 20 4-[N-(4-hydroxy-3-nitrophenylmethyl)-N-(1

H-imidazol-I- yl)ami no]benzonitrile mp 205C 25. 'H-NMR (DMSO d6) :

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. , 3H), 7.82 (s, 1H). EXAMPLE 21 5-{ [ N-(4-cya
no#%éﬁ%gﬂmidazol-l-yl)a mi no] methyl}-2- methoxybenzoic acid

30 fiib N SAE i bR RN HENH6) - rBtro (B eal)) i 63 bakixonkfike, 2H),

6.98 {5, AH), 7, d, 1H). 7 s,.1H) 7.3 IH), ¢.55(d, 1H

7 e s DoloR b Bl 300, 81 0 Jormahee encdes

22 poifipnisentit azelispsipinn (ofnftobidsemy | antibotddde ¢siglen, 50.73 mM) in

5 4- [Nk fvdar d ¥'m§g&?%@@ﬁ§§é{1?h%orﬂbc§g'%Ooé)?slgnseé?&e‘%foé130 mn at

o s 2 .
10 pu%flpe:dllg}é(;:éxstalhzatlon from ethanol (1.00 g, 48%, 1Q mp:188C

- 15

20

25

30

added portionwise to a suspension o ssium ter

59 FPgim kMRS At ond dbem i -aitredlusobentensifie) ThEhRtumbvasDMSO
t. -ni r O,
stiryed fa ma@%@ae@e%&&zwﬁierﬁe@ﬂﬂg%% %&gg@rﬁgﬂvﬁﬁgfﬁ% C. After

(7.60 4.00 mM) in D (15 ml) was added dropwis eeping
theAflriife FRbHIS BiRRPebEd ARty waker k0% sl rand db e trsrdtinatpresingate was

(8RimiendRiFasulinadmeRLatB e selasieH hﬁﬂ@ﬁ@ﬁ@@i’m g, 48%,
"H-NMR (DMSOds) : 7.00 (d, 2H), 7.17 (s, 1H), 7.26 (d, 2H), 7.65 (s, 1H), 7.90
(d, 2H), 8.20 (s,1H), 7.22 (d,2H).

Usin‘g the same procedure but replacing the 4~nitro~ﬂuorobénzene by:
- 6-chloro-nicotinoyl chioride
- 4-fluorophenylacetyl chioride
- 4-hydroxyphenylacetyl chloride
- 4-hydroxyphenylpropanoyl chloride (prepared following Elias H. and
all. Macromol. Chem. Phys., 1981, 182, 681-86) '
- 4-phenylmethoxybenzene sulfonyl chloride (prepared following Toja E.
and all. Eur. J.Med.Chem. 1991, 26, 403-13) o ‘
the following compounds were respectively obtained:
EXAMPLE 23
6-chloro-N-(4-cyanophenyl)-N-(1H-imidazol-1-yi)nicotinamide
mp 132°C
'H-NMR (DMSO dg) : 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-flucrophenyl)acetamide
mp 131°C
'H-NMR (DMSO dg) : 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).



'H-NMR (DMSOd6) : 7.00 (d, 2H), 7.17 (s, 1H), 7.26 (d, 2H), 7.65 (s, 1H),
7.90 (d, 2H), 8.20 (s,1H), 7.22 (d,2H). Using the same procedure but

lacing the 4-nitro-fluorobenzene by: 15 - 6-chloro-nicotingyl chloride -
wo g1%-ﬁblJ%())nréc%gf%enylacetyl chloride - 4-hygdroxyphenylacetyl chloricre}é:” EP2004/014847

4-hydroxyphenylpropanoy! 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

wer j obtained: EXAMPLE 23

6-c%§6ﬁ£§g€%¥nophenyl)w-(l H-imidazol-1-yl)nicotinamide 25 mp

1328 ENNRitrEd-08)-N:- OB eyarapheaply-8 A dn, 3H), 7.70 (s, 1H),
7.95 (01 2R RN A dbthid@ (5.1H), 8.57 (d, 1H). EXAMPLE 24 N-(1
H-imidazol- -yﬁ-N-( -cya nophenyl)-2-(4-fl uorophenyl)acetamide 30 mp

131 H-NMRVMRIBN D 63)3?-:{%?@; S9p @@61158@- (dr3HY, 55081, GrHiH), 7.50

7 7Q 4Soild), Gl YQ:20P5/G58642, 11).
Spcgfgégz bZL%Q&S&?@Zg EX m%*ﬁ’@hzm%% RE, 1
H-i

-(4-cyanophenyl)-2-(4- hydroxyphenyl)acetamide

1H-NME-dairdp ény3-32(6- 1Ak e pbHen ¢H NG @ Hednittiiz6108-(S,
1H), 7.50 5 (d, 2H), 7.70 (s, 1H), 7.90 (d, 2H), 8.10 (s, 1H), 9.30 (s, 1H).

EX BreP 8%‘-{' -%ya nophenyl)-3-(4-hydroxyphenyl)-N-(1H-imidazol-I-
yl)pmpdiantdde
10 H-NMR (DMSO dg) : 2.25-2.60 (m, 2H), 2.65-2.90 (m, 2H), 6.63 (d, 2H), 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-(d-cyanophenyl)wN—(lH-—imidasz-1—y!)-4~(phenylmethoxy)-
15  benzensulfonamide _
H-NMR (CDCL) : 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 28 '
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 mibdure of 4-[N-(1H-imidazol-1-

25  yhaminolbenzonitrile (7.55 g, 41.00 mmof), TEA (20 mi, 143.00 mmol} in dry.

© THF (150 mi) at room temperature. The mixture was then stirred at room

teh*eberature 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 (5, 1H), 7.98
(d, 2H), 8.15-8.40 (m, 3H), 8.89 (s, 1H).



mp 172C 10 1H-NMR (DMSO d6) : 2.25-2.60 (m, 2H), 2.65-2.90 (m, 2H),
6.63 (d, 2H), 6.90 (d, 2H), 7.08 (s, 1H), 7.51 (d, 2H), 7.61 (s, 11-1), 7.90

WO 2¢ek/244948.10 (s, 11-1), 9.20 (s, 1H). EXAMPLE 27 PCT/EP2004/014847
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15

20

25

30

N-(4-cyanophenyl)-N-(1H-imidazoll1-yl)-4-(phenylmethoxy)- 15
benzensulfonamide 1H-NMR (CDCI3) : 5.14 (s, 2H), 6.93 (t, 11-1),
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 28

5-Bkiitng- [Ne(4ecyanpphetyp- Kutl Keptaitag 6he T Benkermidbheptene-2-carbonyl
cart]oxg ide 5-Nitro-benzothiophene-2-carbonyl chloride (commercial
comMpotin }’10.00 g, 41.00 mmol) was added to a mixture of
4-fridhieitpiblenzgthiopheneriiacibenzshigieq 7. 58lescabesb mivol), Searer  F.,

(20 4Rl 20 TUP A iy 19BEIESG.50 el Rl B3O TBIRNY EohBBund was

mixture was then stirred at room temperature overnight and the precipitate
wabtaitreded, washed with THF, water to give the crude product as a solid

(O30 by eigllization with ethanol yielded white crystals (3.50 g, mp:
zmrmgﬁN. -NMR (DMSO d5): 7.10 (s, 1H), Z.54 (s, 1H), 7.70 (d, 2H),
7.yz(&wm?mgevih,%%'ﬁl%?&é‘(ﬁf%ﬁ%‘é"‘t@?ﬁ%wg“"th'e“"?‘“

2049 484dfide /EP2004/014847 41 Using the same procedure but

replacing the 5-nitro-benzothiophene-2-carbonyl chloride by:
6-MRtHG%y benzothiophene-3-acetyl chloride (described by Sauter F.,

MépaisirefbMB0ed SheTies 8968, OBH R, /60D () tHd) fallbdisg tapngdih(s, 1H),

was; p-phiained  EXAMPIERD, 7.00 (d, 2H), 8.25 (s, TH).
EXAMPLE 30
4-{N-[1H-'imidazol~1~yl]—N—[(Gwmethoxy-benzothienw?a-
ylymethylJamino} benzonitrile |
3-Chloromethyl-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 ml) at room temperature. The mixture was then stirred at room
temperature overnight and after poured into water and extracted with ethyl
acetate, dried over Na,;SO,, filtered, and concentrated under vacuum to give the
crude product as solid (14.30 g). Flash chromatography on silica gel (toluene /
dioxan: 6/4) vielded the expected product (10.50 g, 55 %, powder).
Crystallization with ethanol yielded white crystals (7.30 g, mp: 164°C).
*H-NMR (DMSO dg): 3.80 (s, 3H), 5.25 (s, 2H), 6.74 (d, 2H), 6.93 (s, 1H), 7.02
(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-1,1-dioxido-benzothien-3-yl)-N-(1H-imidazol-1-
yl)amino] benzonitrile
4-[N-(1H-imidazol-1-yl)amino}benzonitrile (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



N-(4-cyanophenyl)-N-(IH-imidazol-1-yl)-2-(6-methoxy-benzothien-3- yl)

acetamide mp: 104C 10 'H-NMR (DMSO d5): 3.75-3.85 (m, 5H), 7.02 (dd,
WO%'@"%%/@%%S %s, 1H), 7.30 (s, 1H), 7.50-7.75 (m, 4H), 7.80 (s, 1H), 7.90 (d,

P89S, 11-1). EXAMPLE 30 4N-[ 1H-im CT/EP2004/014847

idazol-1-yi]-N-[(6-methoxy-benzothien-3- yl)methyllamino} benzonitrile 15
3-Chloromethyl-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), K2C0O3 (14.60 g, 105.56 mmol) and potassium iodide

(0.1Q9., 568, mmeR imey 1P MRS i RL29 ™ da0P e dbife 081X @eping the

was then stirred at room temperature overnight and after poured into

watelSHiE ks R A Ehy PHEh Sot i Thhe 6VENIARSE filtered, into water

and caEanyaiRd UBERICHRE UM taiBiyie dhe:a6EARREOdY i (
g). Flash Ch?omatograph%on silic;'sltg;g(‘f:-\}l'1 toluene / diioxanz%/ﬁei%% cféﬂﬁ%%d' and

expe A PRI LALTE Y EBR SRIES. CrigR BIRSHAb AR ethEhsD g). Flash
~ yieldetonhiteqreysiinl o 7sBidey gaIn(tdReng. AH WMBERMBG) d@d?’ch%i(@liisation in
. S,

31-1),,5.25 (s, 2H), 6.74 (d, 2H), 6.93 (s, 1H), 7.02 25 (dd, 1H), 7
1H), ?’i’é“%s@"fﬁﬁ%‘.‘éﬁt?é%”}, .%@'Es&l%]ﬂ ,37.%%’/(’@ MR§)146%).(d, 2H).
EXAMPMRIDMSO ds): 5.22 (s, 2H), 648 (s, 1H), 6.49 (d, 1H), 7.05-7.20 (m, 2H),
4-[N-(Gh Yadal-digxido- jen-3-w):N-(1H-imidazol-I- yl)amino]
benzg)%%)r%g@/mﬁ\%#lﬂ@n%%?ﬁ?ﬁ%%&%%eﬂ%gﬁh 50 g, 27.14

mmol) was added portionwise to a suspension of potassium tert-butoxide

160-3p8ng 1 - QRaMmghin dan) i 19%’%%?}1??&5 .rri@bwn(%owﬁ—benzyloxw

mixture was stirred for 30 mn at room tempe hen

3-broRmBasiRaRANesd Indiexstsidihene-1,1-dioxyde WO 2005/058842

PCTRERAZAND A RNordd ED Beddod@idphbrHe THE (5 ml) was added
dro isfga- hile keeping the temger_ature elow 30C. After one night, the
it R FOE PR e obtained:

EXAMPLE 32

15 4-[N-[(6-benzyloxy-benzothien-2-y)methyl]-N~(1H-imidazol-1-
yhamino] benzonitrile _
'H-NMR (DMSO dg): 5.12 (s, 2H), 5.30 (s, 2H), 6.72 (d, 2H), 7.00 (s, 1H), 7.04
(dd, 1H), 7.23 (s, 1H), 7.27-7.90 (m,11H). o

20 PREPARATION OF IMIDAZOLES OF FORMULA (10), (16)
EXAMPLE 33 ‘
4*{N-[(6-hydroxy—benzothien-3-yl)methyl]-ﬂ-—[1H-imidazolnl—yl—
Jamino} benzonitrile :
A solution of- 4-{N-{1H-imidazol-1-y{]-N-[(6-methoxy-benzothien-3-
25 yhmethylJamino} benzonitrile (0.50 g, 1.39 mmol) in 10 m! of methylene chloride
is added at room temperature to a solution 1M of boron tribromide in methylene
chioride(1.50 mi, 1.52 mmol). After 2h at room temperature the mixture was
hydrolysed with saturated aqueous NaHCOs, extracted with dichloromethane,
dried over Na,SQ,, 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).



(200 ml) and extracted with ethyl acetate, dried over Na2S0O4, filtered, and
concentrated under vacuum to give the crude product as an oil (2.50 g).

WO 2f56R8848hromatography on silica gel (toluene / 1,4-dioxan: F{3)Erab04/014847

crystallisation in ethanol yielded lifht brown crystals (1.20 g, 95%, mp:

146C). 'H-NMR (DMSO d6): 5.22 (s, 2H), 6.48 (s, 1H), 6.49 (d, 1H),

7.05-7.20 (m, 2H), 7.25-7.50 (m, 8H), 7.60 (d, 1H), 7.73 (s,1H), 7.94 (d,"

2H). 10 Using the same procedure but replacing the 3-bromo-6-benzyloxy
benzothiophene-1,1-dioxyde by: _

o OB U Ch S-S TR O R TR o), 7.27
wagdobtajnedo EXANPEBB2s13H), 7.56 (d, 1H), 7.75 (d, 2H), 9.67 (s, 1H).
4-(N-[(6-benzyloxy-benzothien-2-yl)methyl]-N-(1H-imidazol-I- yl)amino]
benzonitrile 'H-NMR (DMSO d6): 5.12 (s, 2H), 5.30 (s, 2H), 6.72 (d, 2H),
7.00s{sg 1t 7s8eke(cohotetuie 2Bufs, repipchg 7-he 04 NAIHY iB@azol-1-y1]-N-[ (6~

5 55 T oo e R o
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15

20

25

30

Jarhir{d}dvenephimitd-N-{dlktipidatol-1-yl)-2-(6-methoxy-benzothien-3-yi)-
A-{ Dbl dazo ooy KEHPEHRRWEEIFRIRIEN-3- 25 y)methyllamino}

benzonitrile (0.50 g, 1.39 mmol) in 10 ml of methylene chloride is added
at I26AMBRE2ture to a solution 1M of boron tribromide in methylene

ch|nugg@yaq¢;whé.$@)nmpi)ﬂé;ﬂﬁaahcﬂtioggé%g@m\%ﬂémems-

was h%ijﬁrolysgd with saturated aqueous Na h
dic““) @Hgﬂé’r dried over Na2S04, filtered, and concentrated in
vagupa79Pe crude product was 30 purified by flash chromatography on

ob, BB U A48 G e S i g et &6 470, 7.40-
mp?-169@). 3N)D 2805403854 2. PIO(HFEDOB A0 (4 82H) A2 68 AMR)DMSO
d6kenpipie 3) 672 (d, 2H), 6.87 (dd, 1H), 6.94 (s, 1H), 7.27

4-[N-(3-amino-4-hydroxy-phenylmethyl)-N-(1H-imidazol-1-yl)amino}

benzenitrile _
4—[N—(4~hydroxy-3-nitro—phenyimethy[)-N-(1H—Emidazo[—l—yl)émino]benzonitrile (2
g, 5.97 mmal) was hydrogenated over a suspenéion of Pd/C (10 % Wt on
carbon, 0.2 g} in ethanol (30 ml). When TLC showed complete reaction, the
mixture was filtered on celatum, rinsed with EtOH. The solvent was concentrated
under vacuum. Crystallisation from EtOH/petraleum 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).

Using the same procedure but replacing the 4-[N-(4-hydroxy-3-nitro-benzyl)-N-
(1H-imidazol-1-yl)amino)benzonitrile by:
- 4—{N-[Z—(4-benzytoxy—phenoxy)ethyl}—NQ(1H—imidazdi-l-yl)amino]}
- benzonitrile '
- N-(4-cyanophenyl)-N-(1H-imidazol-1-y1)-4-(phenylimethoxy)-
benzensulfonamide |

the following compounds were respectively obtained:



(d, 2H), 7.29 (s, 1H), 7.55 (s, 11-1), 7.56 (d, 1H), 7.75 (d, 2H), 9.67 (s,
11-1). Using the same procedure but replacing the
WO%{@N-%}H-imidazol-l-yl]-N-[(6- 5 . |
MetH Wfﬁenzothiophen-s-yl)methyJ] mino}benzonitrile by: PCT/EP2004/014847
N-(4-cyanophenyl)-N-(1 H-imidazol-1-yi)-2-(6-methoxy-benzothien-3-yl)-
acetamide, the following compound was obtained: EXAMPLE 34
N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)-2-(6-hydroxy-benzothien-3- 10 yl)
acetamide mp 179C 1H-NMR (DMSO d6): 3.72 (s, 2H), 6.85 (dd, 1H),
7.10%& (d, 11-1), 7.40- 7.70 (m, 3H), 7.80 (s, 11-1), 7.91 (d,
2H), 8" ~I9)-9.60 (s, 1H). EXAMPLE 35 15
A-[IN43CBnfiZc(4-hydroxgyphenphayd etiiy-fHlibhitetdhzelhamino)
benzgRitr —_—
4-[Nzﬁji@*&lggﬁ%%%%{tgggnylmethyl)-N-(lH-imidazol-1-y|)amino]benzonit
rile (MRy1888¢ mmol) was hydrogenated over a suspension of Pd/C (10 %

WVt on-RMRQIBMES QLN athane! 630 ik EGEHRL_@.@B%\:V.‘%? @gﬁ’{f;ﬁém (s, 1H),

reaction, the 20 mixture was filtered on celatum; rinsed
solveritigs Hdhckh it dHind 16 e ddith. &3p<tailistion from
EtOHg ggimyether yielded orange crystals (1.1 g, 60.5 %, mp: 208C).

1H-|}M (DMSO db) : 457613\2_&3 ZH)"é'%S 2I(—5Ig, 6.80 (d, 11-1), 6.40-6.80
(m, AfAEvenepheny )N 1H-imidazgl-3-yh)d-Rydroxybenzensulfopamide
Usingttitgatne procedure but replacing the ' '
-[N1 A:Wr -3:Nitro- Y, ’\%1‘ -| i??lzﬂ_-l -3?) mjnolhenzonitrile
1ggy: 4-{N-[ -(@%enz%xyti%%ge %Jﬁ(y eiflh I?ﬁl -ih'd%o&sl- firig {4 2H). 7.52
benZdnitHle 288 (s, 1H), 7.92 (d, 2H), 10.95 (s, 1H).
N-(W@gl)-N-(lH-imid‘azol-l-yi)-4-(phenylmethoxy)- _
benzensulfonamide the following compounds were respectively obtained:
cvcAthd Sty paticb divvidadsenzothien-3-yl)]-N-(1H-imidazol-1-
ylJaminoc] benzonitrile
15 A mixture of 4—[N-[(6-benzyloxy—1,1~dioXido-benzothEenG-_yI)]-N~(1H—imidazo!-l-
yl} aminojbenzonitrile (3.00 g, 6.78 mmol), 10% Pd/C (0.50 g), THF (30 mi) 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,SQ,, 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-yI)}-N-(1H-imidazol-1-yl)aminojbenzonitrile by:
4-[N-[(6-benzyloxy-benzothien-2-y)methyl}-N-(1H-imidazol-1-
yhamino]benzonitrile
the following compound was obtained:

30 EXAMPLE 39
4-[N-[(6-hydroxy-benzothien-2-yl)methyl]-N-(1H-imidazol-1-
yhamino] benzonitrile '
mp 230°C



44 EXAMPLE 36 4-{N-[ 2-(4-hyd roxyphenoxy)ethyl]-N-(1 H-imidazol-I-
yl)amino}benzon itrile mp 188C 5 1H-NMR (DMSO d6) : 4.99 (t, 2H), 4.17

WO 2q932$58$Y26.40-6.85 (m, 6H), 7.10 (s, 1H), 7.40 (s, 111), 7.6B{&/FPR08Y/014847
7.86 (s, 11-1), 8.95 (s,1H). EXAMBPLE 37 N-(4-cyanophenyl)-N-(1
H-imidazol-1-yi)-4-hydroxybenzensuifonamide mp 248C 10 1H-NMR
(DMSO db) : 6.95 (d, 21-1), 7.00 (s, 1H), 7.24 (s, 11-1), 7.49 (d, 2H), 7.52
(d, 21-1), 7.88 (s, iH), 7.92 (d, 21-1), 10.95 (s, 11-1). EXAMPLE 38

Il b dode Benzoten 2 3 N B R R0 oS! .45
4-[RA6chear)oxgil(4 -dis)dosisefer athie-894718¢- (i dmdazel syl 1),
amino]benzonitrile (3.00 g, 6.78 mmol), 10% Pd/C (0.50 g), THE (30 ml)

and solution of ammonium formate (25% in H20, 30 ml) was stirred at
ambRER ARATIE B OE INIDA20U ESEFTRMULAUFR2)afyBred into
w cted with ethyl acetate, dried over Na2S04, filtered, and
> cc?ﬁmmrrg%é%’qﬁder 20 vacuum to give the crude product (2.50 g as solid).
~ Crisidi{dtiaminemhangboN dfididbuidarelctyyaninedhe@eovitrile
26000 AR RV AG: TGREEE) b 4
7.1%?& 11-1 7.1F5P" s, 1H%§ﬁ§ﬁf("g,§ 3%@%@@%@9%%‘%%@@5 +IN
(s, A Hymidazalilg hd-4Amiprhceybrmine egnzeniins3.00 g, 9.80 mM) and

4-[PitHenkpRZBINty 9o lodliexien (0.30 g, 0.15 mM) in ethanol (35 ml) at reflux
benzothien-3-y|)]-N-(1H-imidazol-1-yl)amino]benzonitrile by:

10 4-[‘M.tﬁe-°».fﬂ'éwgy| =R Corenest smRIRS) RRFHAtntRe Sk R AAsfepled and
betizoriteilisttheasfolfiteind . cTmpaohtmanabtainedniBa X OMRERAQum. The

HIREREHL 6027 R I ML N AR A8 R omethane, dried over
Na,S0,, filtered, and concentrated under vacuum to give the crude product
(2.50g as solid). Crystallization from ethyl acetate with ethanol yielded the

15 expected product (1.30 g, 50%, mp: 147°C). '
H-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,lH).
EXAMPLE 41 |
5-Amino-[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl}]-benzothiophehe-
20 2-carboxamide _
Stannous chloride dihydrate (13.10 g, 58.00 mmol} was added portionwise to a
stirred solution of 5-nitro-[N~(4-cyanophenyl)-N-(1H-imidazoi-1-yl)]-
benzothiophene-2-carboxamide (4.50 g, 11.6 mM) in ethanol (100 ml). 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,S0,, 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).



yl)amino] benzonitrile mp 230C WO 200,5/0-S842 PCT/EP2004/014847
45 'H-NMR (DMSO d6): 5.28 (s, 2H), 6.70 (d, 2H), 6.82 (dd, 1H), 7.00 (s,

wo Mo Zed5s 7-21 (m, 2H), 7.31 (s, 1H), 7.55 (d, 1H), 7.69-7.80 ég))) 963447
(s, 1H). PREPARATION OF IMIDAZOLES OF FORMULA ( %

EXAMPLE 40 4-[N-(4-aminophenyl)-N-(1H-im

idazol-1-yl)amino]benzonitrile Hydrazine (1.52 mi, 49.00 mmol) was

added portionwise to a suspension of 4-[N-
(1H-imidazol-1-yl)-N-(4-nitrophenyl)amino]benzonitrile (3.00 g, 9.80 mM)
andGEMERAINR ROCE DUREDFSULPAAQYLAPION) in ethanol (35 ml) at

refl g. § nT @ﬁ?gﬁ mplete reaction, the mixture
wa?%%%ﬁ#ﬁe cat gst wé f’%% solvEhlwas dohcentrd@d ~ AND
undaMENOGULFOM YRAMINER YR ured 8P water and extracted with

dmtﬂ&@ﬁﬁ@ﬁ% dried over Na2S04, filtered, and concentrated under

e crude product (2.50g as solid). Crystallization from

5eth)ﬂld§amw with eteiflol yielddd[Ne(4-EyapepleshnyladehyD39-g1 BOMnidazol- |
6) : 5.50 (s, 2H), 6.30 (d, 2H), 6.69 (d, 2H),
708 YO NER s

2H), 7.63 (s, 1H), 7.65 (d, 2H), 8.14 (s,1H).
Ex,&MfamwmlwﬁméZ[@(&,cgarﬁﬁm@m)w@ added to a solution of 4-[N-(4-

9)!’119’5 aﬁ peus chl de
dlhydrate b!}ﬂa}lﬂﬂgﬂi 3l?ngna§gpv%/§§add portl()J/’ﬂ g|rsée to e:fxﬂystlrc(rIil 0%, 3.5
sol (B8 A G EFambh Maty i qalingidth mixpyre was then stirred at

10 benmmlmhge%@r‘éafmm%ggi%# boTEAYIGthang), (71509161 )che mixture
The mixture as heaﬁ under reflux. When TLC showed co é)
reatfisf ?ng SN @&54 SYURThSibasi aselptRedried over Na,SO,,

bicfitewadteandlutioneftratedixtuder Wa&emra@t@ﬁilwlth@ﬂﬁubécﬁ@&c@r@qm g as
e S e R SR A o0
expaedro802€)2.60 g, 63%, mp: 214C).
15 'H-NMR (DMSO dg) : 5.00 (s, 2H), 6.70 (d, 2H), 6.92 (s, 1H), 7.19 (d, 2H), 7.40
(s, 1H), 7.55 (d, 2H), 7.74 (s, 1H), 7.77 (d, 2H), 7.91 (s, 2H).
Using the same procedure' but replacing the 4-[N-(4-hydroxyphenyl)-N-(1H-
imidazol-1-yl)amino]methylbenzonitrile by:

¢ 4-[N-(4-hydroxyphenylmethyl)-N- (1H -imidazol-1-
20 yhaminolbenzonitrile

o4—[N-(B-chioro~4—hydroxypheny!methyl)~N~(1H-imidazol-l-
ylamino]benzonitrile

. 4—[N-(3-bromo-4—hydroxyphenylmethyl)~N—-( 1H-imidazol-1~
yDamino]benzonitrile

25 » 4-[N-(3-methoxy-4-hydroxyphenylmethy!)-N-(1H-imidazol-1-
: ylyamino] benzonitrile

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

e 4-[N-(3-formyl-4-hydroxyphenytmethyl)- N-(lH ~-imidazol-1~yl)amino]
30 benzonitrile

» 4-{N~(4-aminopheny!)-N-(1H-imidazol-1-yDaminobenzonitrile

« N-(4-cyanophenyl)-N-(1H-imidazol-1-yi)-4-
hydroxybenzensulfonamide



'H-NMR (DMSOd6): 6.70-6.98 (m, 3H), 7.07 (s, 1H), 7.40-7.25 (m, 4H),
7.26- 30 7.96 (m, 3H). WO 2005/058842 PCP/EP2004/014847 46

WO 20ENBRAL PROCEDURE OF SULFAMOYLATION PREPARATIENNOH 1847

SULFAMATES (11, 17, 23) AND {AMINOSULFONYLAMINES (13, 19, 25)
EXAMPLE 42 5 Sulfamic acid
4-[N-(4-cyanophenylmethyl)-N-(1H-imidazol- 1yl)amino]phenyl ester
Sulfamoyl chloride (2.39 g, 20.69 mmol) was added to a solution of
4-[N-(4- hydroxyphenyl)-N-(1H-imidazol-1-yl)amino]methylbenzonitrile
(1.00 g, 845NAiPROY-Tydirg:Ppheod3g)atihwiHNide doolidgzthé-mixture
was then pijgiechal berrastritemperature for 6 h. After addition of TEA

3.40 ml, 24,73 ml), the mixt intg.cold prine and extracted
it et A EET IR D L T HRDERY U Concentrated under
vacuum tHerRhemd R eeiRIMNE20.70 g as solid). Crystallization from

thyl teqvi ¥ .15
ethyl acgigteqy Qﬁemsﬁ?@%wdb%ﬁQ@%% iFARIRL

H-NVR () 70 (d, 2H), 6.92 (s, 11-1), 7.19 (d,
2H), 7.40° (s, IH), 7.55 (d, 2H), 7.74 (s, 11-1), 7.77 (d, 2H), 7.91 (s, 21-1).

© Using thedsiithé roniufehyatresgyplay tmethyl)-N-(1H-imidazol-1-yl)amino]

10

15

20

25

30

4-[N-(4-hyenazgpikidiey|)-N-(1H- imidazol-1-yl)amino]lmethylbenzonitrile by:

4-[N-(4-hydroxyph ethyD-N-(1H-imi l=|- aminojk i .
4-[N-(3-8 AR 'c; %%%ﬁr*‘n%ﬁ%% H"@@%%%@%ﬂkr}n%@&%%he“e
benzonitrF&AARE! mo-4-hydroxyphenylmethyl)-N-(1H-imidazol-I-
yhaminalaefqugrigdoxy-1,1-dioxido-benzothien-3-yi) J-N-(1H-imidazol-1-
4-[N-(3-mﬁtjwm&]byﬁf@)qm1@nylmethyl)-N-(lH-imidazoI-I- yl)amino]
benzonitrile

4-[N-(2,3 Bésvancenseavhy s A ieidarelttyy e ibvdpsyabenzothien-
2-y1)] acetamide :

o 4-{N-[(6-hydroxy-benzothien-3-yl)methyl]-N-[ 1H-imidazol-1-yl-
Jamino}benzonitrile

e 4-{N-[(6-hydroxy-benzothien-2-yhmethy!}-N-[ 1H-imidazol-1-yl-
Jamino}benzonitrile

the following compounds were respectively obtained;

EXAMPLE 43

Sulfamic acid-4-{IN-(4-cyanophenyl)-N-(1H-imidazol-
iyDamino]methyl}phenyl ester

mp 172°C

IH-NMR (DMSOds) : 5.00 (s, 2H), 6.65 (d, 2H), 7.00 (s, 1H), 7.22 (d, 2H), 7.40
(s, 1H), 7.42 (d, 2H), 7.70 (s, 1H), 7.75 ( d, 2H), 8.00 (5, 2H). -
EXAMPLE 44 '

Sulfamic acid 2-chloro-4-{[N-{4~cyanophenyl)-N-(1H-imidazol-
1ylamino]methyli}phenyl ester |
1H-NMR (DMSQd) : 5.05 (s, 2H), 6.63 (d, 2H), 7.00 (s, 1H), 7.35-7.45 (m, 3H),
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-
1yhamino] methyl}phenyl ester , hydrochloride

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



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

WO ﬂ'%%gggle 4-[N-(4-aminophenyl)-N-(IH-imidazol-1-y|)amino%%%é§)&4sn

N-(4-cyanophenyl)-N-(1H-imidazol4}-yl)-4- hydroxybenzensu

WO 2005/058842 PC1'/EP20 04/0 1484 7 47
4-{N-[2-(4-hydroxyphenoxy)ethyl]-N-(1H-imidazol-I- yl Jamino}benzonitrile
N-(1H-imidazol-1-yl)-N-(4-cyanophenyl)-2-(4- hydroxyphenyl)acetamide 5
N-(4-cyanophenyl)-3-(4-hydroxyphenyl)-N-(1H-imidazol-I- yl)propanamide

4-[NHRARIAgs B4 Oy RBRY ety bV L Hrirgideag ik, YIamingh-7.s5 (s, sH),

benzonitrile

5-ABASoENI{A) cHaiRoth @i Net(8-ibildlazol-1-y1)]-benzothiophene- 10

2-CERRNTEY o _ _ . _
4-[N-[(6-hy roxy-l,1-d|02|do-benzoth|en-3-y|)]-N- 1H-imidazol-1- yl)ami
no]SetEasmiERCId 2-me hoxy-4-{[N-{4-cyanophenyl)-N-{LH-imidazol-

5N-(awgﬂmmmmmz@&yl)-z-[(&hydro.xy_-benzothien- Z-yl)]

acetamide 15
4-{NPR G+ droxy-benzothien-3-yl)methyl]-N-[1H-imidazol-1-yl-
JamiraybrOzDRShE;) : 3.77 (s, 3H), 5.02 (s, 2H), 6.75 (d, 2H), 6.92 (d, 1H), 7.05

et e S0 BT Dbt ke T Bty SPAdin

20 EXAMPLE 43 Sulfamic acid-4-{[N-(4-cyanophenyl)-N-(1H-imidazol-

10|y|)%Hi?gmsr‘gé'mjaﬂg,ggﬁﬂyﬁJJI%Q4-{[N-(4—cyanopheny!)-N~(1H«

15

20

25

30

imidazol-1yl)amino] methyl}phenyl ester
1H-NMR (DMSOds) : 5.37 (s, 2H), 5.83 (s, 2H), 6.86 (d, 2H), 7.08 (s, 1H), 7.41
(s, 1H), 7.79 (s, 1H), 7.81 (d, 2H).
EXAMPLE 48
4-[N-[(2,2-dioxido-1,2,3-benzoxathiazin-6-yl)methyl}-N-(1H-imidazol-
1-y[}amino] benzonitrile |
mp 180°C
H-NMR (DMSOd;) : 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).
EXAMPLE 49 |
N-{4-[N-{4-cyanophenyl)-N-{1H-imidazol-1-
yhamino]phenyi}sulfamide
mp 121°C
H-NMR (DMSCds) 1 6.38 (d, 2H), 7.09 (s, 1H), 7.20 (s, 1H), 7.22 (d, 2H), 7.51
(d, 2H), 7.63 (s, 1H), 7.69 (d, 2H), 8.19 (s, 1H)

- EXAMPLE 50
Sulfamic acid 4-{[N-(4-cyanophenyl)-N-(1H-imidazol-

~ 1yl)amino]sulfonyl}phenyl ester, hydrochloride
Crystallisation was performed in EtOH/HCI
mp 200°C
14-NMR (DMSOdg) @ 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).



1H-NMR (DMSOd6) : 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).

WO 2EROAMPLE 44 Sulfamic acid PCT/EP2004/014847

5

10

15

20

25

30

2-chloro-4-{[N-(4-cyanophenyl)-N41H-imidazol- lyl)amino]methyl}phenyl

ester 'H-NMR (DMSOd6) : 5.05 (s, 2H), 6.63 (d, 2H), 7.00 (s, 1H),

7.35-7.45 (m, 31-1), 30 7.54 (s, 11-1), 7.70 (d, 21-1), 7.80 (s, 11-1), 8.29

(s, 2H). EXAMPLE 45 Sulfamic acid

2 bromo 4-{[N-(4-cyanophenyl)-N-(1H-imidazol- lyl)amino] methyl}phenyl
ride Crystallisation was performed in EtOH/HCI (mp

14%@3 IR OO RYAREISRRIBHOIRCR. (R pSOde)

5.15 (s, 2H), 6.90 (d, 2 5 (s, 5H), 8.08 (s, 1H),
8 SQV(QHBHB‘GQ@i‘M-BhEMMF‘L% 46 Sulfamlc acid
W {[N-(4-cyanophenyl)-N-(1H-imidazol- 5 lyl)amino]

melthy hen ester mp 211C 1H-NMR MSQOd6) 3. 77&5 3I—(I_1) 5.02 (s
A PSRRI s (5 20, A5 (o, 20n B0 0n AP5 (s ), 7.10
11+).16Y,17(dg Zéﬂ)zﬂ)SQ 6 (sl-1or) 7 7270(6d 229, EXAKPEE)47 10 Sulfamic

acid 2.3.5.6-tetrafluoro-4-{[N-(4-cyanophenyl)-N-(1H- imidazol-lyl)amino]
meﬁ%ﬁéﬁy%éster 1H-NMR (DMSOd6) 5.37 (s, 21-1), 5.83 (s, 21-1),

g -)iiit(lﬂa ﬁhb4 a7cli13 & {IN-D-fdngphehil)-N7QLl- iiidg z8181y)-Ehthamoyl] -
4- [W%’é Bx%?'yipzsgegenzoxathlazm 6-yl)methyl]-N-(1H-imidazol-
1- ﬁmmimﬁﬁmtma $ap(9,80i4), THIRNIR {BM 3086) R21U(M(s48))7 667.60 (d,
(d. 235, 19.74.92 Gath)es-8845nd 1ath, 628 (s, 1h).
EXAMPLE 53
Sulfamic acid 4-{[N-(4-cyanophenyl)-N-(1H-imidazol-1yl)amino]-3-
oxopropyl} phenyl ester |
mp 100°C
TH-NMR (DMSOdg) 1 2.45 (t, 2H), 3.85 (¢, 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~
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, 1R), 7.48 (s, 1H), 7.61 (d, 2H), 7.74 (s, 1H), 7.92 (s, 2H), 8.10 (s, 2H).
EXAMPLE 55 | |
5-(Aminosulfonyl)amino-[N-(4-cyanophenyl}-N-(1H-imidazol-1-yi)]-
benzothiophene~2~carboxamide |
mp: 169°C
'H-NMR (DMSO ds): 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).
EXAMPLE 56
Sulfamlc acid 3-[N-(4-cyanophenyl}-N-{(1H- :m:dazob-iyl)ammo] 1,1-
dioxido- benzoth:en -6-yl ester
mp 172°C



(d, 2H), 7.74 (d, 2H), 7.82 (dd, 1H), 7.87 (s, 11-1), 8.02 (d, 11-1), 9.19 (s,
11-1). 20 EXAMPLE 49 N-{4-[N-(4-cyanophenyl)-N-(1H-imidazol-I-

WO )é;lmlno henyl}sulfam ide mp 121C 1H-NMR (DMSOd6) : 6.38 éd ZH)

H), 7.20 (s, 1H), 7.22 (d, 2H), 7.51 25 (d, 2H), 7.63 {d/ER20y 14847

7.69 (d, 2H), 8.19 (s, 1H) EXAMPLE 50 Sulfamic acid
4-{(N-(4-cyanophenyl)-N-(1H-imidazol- lyl)amino]sulfonyl}phenyl ester,
hydrochloride Crystallisation was performed in EtOH/HCI 30 mp 200C
1H-NMR (DMSOd6) : 7.57 (d, 2H), 7.60 (s, 11-1), 7.70 (d, 2H), 7.80-8.10

(m, BEYIMB. AOMSO24): 8,34 (s, 1inl )@@éQc?%foé%‘fdd 1H), 7.15 (s, 1H), 7.20
PC /Epaoggams%é 49 l?()léAMPLE 51 Sulfami

A-{ZNE IR AE U8R (9 2Fn 818G D &ngb dstdiH).

mp EXARIBLEISYMR (DMSOd6) : 4.08 (t, 2H), 4.23 (t, 2H), 6.60 (d, 2H),

52 i S PR A A AR 2 o o
54-{(bkotiydidebbprgbhfettB-yhiskizal-ly1)-carbamoyl]- methyl} phenyl

oy BINE G AR o G o o

EXANIPY 853 SfanAcki0l (s, 2H), 8.29 (s, 1H).
4-{[Memippeghenyl)-N-(1H-imidazol-lyl)amino]-3- oxopropyl} phenyl

ester 15 mp 100C .
Suifamic acid 3-{[N-(4-cyanophenyl}-N-{1H-imidazol-
10 lyl)amino]methyi}-benzothien-6-yl ester
mp 193°C

*H-NMR (DMSO de): 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-
1yl)ammo]methyl}mbenzothmn-&-yl ester
mp 178 °C

*H-NMR (DMSO dg): 5.17 (s, 2H), 6.65 (d, 2H), 6.89 (dd, iH), 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-IN~(4~
hydroxyphenyl)-N-(1H-imidazol-1-yl)amino]methylbenzonitrile by:
* 4-[N-(3-bromo-4-hydroxyphenylmethy!)-N-(1 H-imidazal-1-

ylamino}benzonitrile
25 The following compounds was obtained as a by-product:

- EXAMPLE 60
2-Bromo-4-{[N-(4-cyanophenyl}-N-(1H-imidazol-
lyllamino]lmethyl}phenyl amidimidodisulfate acid
mp 220°C

30  *H-NMR (DMSOde) : 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).



'H-NMR (DMSOd6) : 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, iH), 7.90 (m, 4H), 8.12 (s, 1H). EXAMPLE 54

WO 2@ulfansie acid 3-(aminosulfonyl)amino-4-{[N-(4-cyanophenyDeNALE0 2014847

5

10

15

20

25

30

imidazol-lyl)amino]methyl}phenyl &ster mp 197C 'H-NMR (DMSQOd6) :
5.00 (s, 2H), 6.71 (d, 2H), 6.93 (d, 1H), 7.02 (s, 2H), 7.21 (d, iH), 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-yi)]-
benzothiophene-2-carboxamide mp: 169C 'H-NMR (DMSO d6): 6.87 (d,
iH) PREBARZOTTONADS OTSER GAMPOUND D) 7.80-8.10 (m, 4H), 7.86

(s, 1H). 30 EXAMPLE 56 Sulfamic acid
[% ﬁﬁ% phenyl)-N-(1H-imidazol-lyl)amino]-1,1-
d|0Mﬂéazatﬂs@pﬁéqn§éie¢mdfpz@%@%m@%@zwﬁ*vi)methvl] ~N-

giﬁ&%%%/@&ﬁﬁ yamio R ADMGMRI6): 6.24 (s, 1H), 6.29 (d, 1H),
(d, 1H), 7.15 (5, 1H), 7.20 (s, 11), 7.30 (d, 2H), 7.65 (5, 1t), 7.95

(d, D suspgasion Pl E\E (4 Adiedaemipl & Benairiinginga Dmethyi}-N-(1H-
3-{ZriatbicyanapieBribaitténidarmplgl yD@wingha) Sn methano! (8 mi) was
S RS B T S Rk S e v
2H}HE-RD £8, ibbmERSAEPETIrB8fGuBamic\feid addition of a saturated solution of
ﬁ/ém*(é(fm rﬁ‘lﬁﬁrﬁenzo F(ujg Imlfiié’t%ér ;%rﬁ%c%@@ obtained was filtered, washed
with water and dried to give a whzte solid. Crystallization from ethyl acetate with
ethanol vielded the expected product (0.40 g, 82%, mp: 190°C).
H-NMR (DMSO0dg) : 4.55 (d, 2H), 5.04 (s, 2H), 6.64 {d, 2H), 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).
EXAMPLE 62
5-{[N-{(4-cyanophenyl}-N-(1H-imidazol-1-y)aminoimethyl}-2-
hydroxybenzoic acid |
A mixture of 5-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyi}-2~
methoxybenzoic acid (1.00g, 2.85 mmol} and piperidine (0.42ml, 8.57 mmol) in
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
(dd, 1H), 7.24 (s, 1H), 7.50-7.60 (m, 2H), 7.68 (d, 2H).
EXAMPLE 63
4-[N-(1H-imidazol-1-yl}-N-(phenyl)amino]benzonitrile
4-[N-(1H-imidazol-1-y})-N-(4-nitrophenyl)amino]benzonitrile  (3.91 g, 12.80
mmdl) was placed in a hydrogenation flask and dissolved in acetic anhydride (60
mi) and acetic acid (60 mi). 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,



'H-NMR (DMSO d6): 5.30 (s, 2H), 6.80 (d, 2H), 6.97 (s, 1H), 7.30-7.40 (m,
2H), 756 (s, 1H), 7.68 (s, 1H), 7.75 (d, 2H), 7.80-7.95 (m, 2H), 8.05 (s,

WO%[# AMPLE 59 15 Sulfamic acid
Cyan0phenyl) N-(1H-imidaggl- lyl)aminoJmethyl}-bernzoidri8t 14547

ester mpl178C 'H-NMR (DMSO d6): 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-

hydroxgphemd)yNréd Hdaridagahd-miammiaolmetndbenzenitie F?éfhtiy capped. The

3 bro phenylmethyl) N- (1H-imidazol-I- yl)amino]
benzé%ktfﬁ [}Pﬁ tT'HiﬁSII@/ Gt EARpo P/h@:%q/\fﬁ@WﬁféﬂlﬂaH’%é,“fsﬂlS’yfﬁiaﬁéilii@liﬂD“ErfﬂtLu‘e
Exmvamﬁm:o IFBraﬂmuﬁe{wéi‘b@miﬁpﬁh@rﬁtB;’Ne(thalﬁadﬁh@lsolfd | was fitered,

iyl) }ph idimidpdisulfate a |d mp 220C 30 'H-NM
Q@&%‘T e‘t‘ily-l)@ PEH?‘@G%“(‘ ezﬁfg 5% (Llasgh), ‘%hwzﬂatographv
5(dd (Wﬁ/ﬁom 1Bf} )7 i (chydtalizatein (fodHptiyT et WwitiB bffanol yielded

é q')Hﬁé/ %ggﬁ%?éﬁ%@%Pg%@W/O 14?%508} PREPARATION OF

4-INHMBAEMEE B) -t Garsh 123 BORZBEA GinZ B10, ) 6sethy IHY: (1H-i
midazol-1-yl)amino]benzonitrile 5 To a suspension of

4- [Nag% -dioxido-1,2,3-benzoxathiazin-6-yl)methyl]-N-(1H-

imiRREPARATION Ok BEMARABHEAZOLBX $Imol) in methanol (8 mi)
1owa)ansgd ggionwise NaBH4 (0.08 g, 2.11 mmol) and the reaction

mlx#: tuge was _stirred at room temperature for 3 h. After addition of a
sat @o@oﬁ?ﬁé’r‘?&?“ﬁﬂﬁ@yérmahﬁ'ﬁmﬂﬂff)’tﬁl)“fﬂézfﬂ@hértate

obtgijedhined iitapedityiiehed _
Tosyl chloride (3.5 g, 18.59 mmol) in CH.Ch (20 ml) was added dropwise o a
solution of (TX 1840) (5.4 g, 17.7 mmol) and pyridine (19 47 mmol, 1.6 ml) in
15  CH)Cl; (50 mi) at 0°C.
The mixture was then stirred at room temperature for 4h then pdured 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 sofid.
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-benzoxathiazol-5-yl)methyl]-N-
25 (1H-imidazol-1-yl)aminolbenzonitrile
Sulfuryl chioride (0.60 mi, 7.40 mmol) in dichloromethane (50 ml) 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.



10 with water and dried to give a white solid. Crystallization from ethyl
acetate with ethanol yielded the expected product (0.40 g, 82%, mp:

WO 299CY$SHR-NMR (DMSOd6) : 4.55 (d, 2H), 5.04 (s, 2H), 6.64(d/RPY)(A0R847

(s, 11-1), 7.Q3 (d, 11-1), 7.27 (d, #1-1), 7.30 (s, 11-1), 7.41 (s, 11-1), 7.70

(d, 21-1), 7.85 (s, 1H), 8.56 (t, 1H). 15 EXAMPLE 62
5-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyl}-2-

hydroxybenzoic acid A mixture of
5-{[N-(4-cyanophenyl)-N-(1H-imidazol-1-yl)amino]methyl}-2-

mefthRsky R ZeHOGERITL. 00g i EBSehkielyeIfd/pRiERGe: (B/R2iEldeg a pure oil
m QI ZQldg ethylacetamide (DMA) (2 ml) was heated at 150C. When
startlng material had disappeared (TLC monltorlngg the solvent was

remdVdRARESR IR ag3 L iPoRTAlogrib kS SHiLilf tb@i't(l%’fébﬂl $0-7.50 (m, 6H),

dichlgfomeshanesH3/ 8980 gqgstalllzatlon from ethanol afforded white
futid a) mp: 260C). 'H-NMR (DMSO d6) : 4.85 (s, 2H), 6.54

crystals (53 mg, 6
5, %@l“gﬁé&éézm 6.95 (s, 1H), 7.05 25 (dd, 1H), 7.24 (s, 11-1),

7. 59-FBQ (@2 Hiohidb SEHL, 2L B- oA bIRkBIS3ct-BVyDmethyl]-N-(1H-

H |m|d zoI aminQ nzonltrlle
: %&ﬁ‘aﬁ%% ﬁﬂméﬁ %yl)amlno]benzonltrlle (3.91 g, 12.80

10

15

20

25

mnh’oljammrpﬁmﬁdim(a Bg dyofdratiomf)askveridrdiSsoly evhmaattisticto 4-[N-[(2,2-

o) QRGN e SR AT R A e B 20
apﬁfam]ﬁméﬂatlbh@@a@cérﬂédlbmﬁltmsmﬁwlfﬂ% (lat 28)psit room

R&%%SW@%&&I&%}J&VSJ#@'%&H%W SOMHARNES, ORIBEHY with
a bath for 30 mn. Sodium nitrite (0.97 g, WO 2 05/058842

pctihiorpnaitans s 7hs) Qme@%msfwa@%déea% Y& msdienariyifte and
vegsplearatighthhaappeduding Hask I&Hfamaf.bmapﬁe hathdige® Bangoluene /

lloyed Th d
B e A A QBN EC Y AT R LS (B dected
crymtedqudo{ict.7Fdadh ehramatzfiefhy 5 (toluen/dioxan: 6/4) and
crysialligrtisMEan Sy eretas il -2hanok Wegesh (d, 11), 6.63 (d, 1H), 6.69

(d, 2H), 7.15 (s, 1H); 7.43 (S, 1H), 7.70 (d 2H), 8.02 (S, 1H).

PREPARATION OF PHENYL UREAS (27}

EXAMPLE 67

N-(4-cyanopheny)-N-{1H-imidazol-1-yi}-N'-phenylurea

Pheﬁyi 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 mi). The mixture
was stirred at 50°C overnight and after evaporation was aystallised in
acetone/FtOH to give white crystals (2.5 g, 30.3 %, 178°Q).

'H-NMR (DMSO de) : 6.59 (s, 1H), 7. 05-7.40 {m, 9H), 7.52 (d 2H), 7.83

(s 1H).



15

20

25

30

the expected product (0.40 g, 8 %, mp: 162C). 'H-NMR (DMSO d6) : 6.60

(d,
wo Bk
4-[N

2H), 7.00-7.50 (m, 9H), 7.69 (s, 11-1). PREPARATION OF
QXATHIAZOLE (8) 10 EXAMPLE 64 ‘_
-?B-tosylamino-4-hydroxy-ben%y‘l)-N-(lH-imidazoI-I- yl)ar%ﬁl%/ P2004/014847

benzonitrile Tosyl chloride (3.5 g, 18.59 mmol) in CH2CI2 (20 ml) was

added dropwise to a solution of (TX 1840) (5.4 g, 17.7 mmol) and

pyridine (19.47 mmol, 1.6 ml) in 15 CH2CIZ (50 ml) at OC. The mixture

was then stirred at room temperature for 4h then poured into water and
eXt@f(I)idHWEE iﬁtq}ég,rq{@gtﬂ_v% Na2S04, filtered and concentrated under

va t (8.1 g as orange solid). Flash
chrinBIBIESHY AFSIFdERSIEDSAHS 8AaRe ABPYHdAETe M STARBDNIC
H%Mgg(gﬁ%g g@mﬁﬁ%ﬁa%)’ 4.85 (s, 2H), 6.60 (d, 2H), 6.62 (s, 1H), .

6.8 , 11-1), 6.97 (s, 1H), 7.10-7.30 (m, 5H), 7.00 (d, 2H), 7.03 (s, 1H),
7.58stmongeyifetesEsS pid @ maianpirgulgting plasma estrogen that is converted by
5 4'[%[3(%@%?3)@19?5?&@8%%@1 iRie BepE A beediNpL Bra nsii’ormed

(1H-imidazol-1-yl)amino]benzonitrile Sulfuryl chloride (0.60 ml, 7.40 mmol)

in diéRISrRdEg AR ByoeRymalicdgdedidtopwise with stirring over a 30

MNP ipgiAi N S egwiaiRobd-Bustieryse inhibitors has been dlinically proved
benzyl)-N-(1H-i idazol-ij-g%aminof]}benzoniguaeﬂgsAO g,,7.40 mmol) and

trietRyPEnfn@ORs 1631t

R SNSRI B RTEAARETBSRAERE Hisast tumors.

AfteicPe ascanttlifiahal inhibitothefmhdusterwis alifsvestipationny emerged as an
temperatyre for.4 h. The reaction mixture,was diluted with water, . , ... .
10 oxt tg{gg"&%h g‘ih%refore %e doe¥%%pment gf_s coH1 ounésriea € to "Hm)rﬁ both

chloronfethane. The  organic layer was over so

sulfamretaseonodneti@itiusdatase uinhibied 20052068842 a new and suitable

PC 4847 romatography on silica gel (toluene /
IR
(s,

a purg ol (1.60 g, 41 %). 'H-NMR (DMSO de) : 2.39
Brmas 1(@1(!@,9{2‘1:1)@@;3@@?%‘19}:%@957@@ GANwpigion between carbon dioxide

(CO,) and the bicarbonate ion (HCO;{), and are involved in numerous
physiological and pathological proéesses. They include hormone-dependent and
non-hormone-dependent cancerogenesis, metastasis process and hypoxic tumors
that are less responsive to classical éhemo/radio-therapy. The inhibition of
human carbonic anhydrases could be therefore a valuable additional activity for
dual aromatase and sulfatase inhibitor (DASI) compounds. In patticular, EMATE
was found to have a human carbonic anhydrases inhibitory potency similar to
that of acetazoiamidé, 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
human carbonic anhydrase) for some of them were evaluated in comparison with

" 6,6,7 COUMATE and acetazolamide.

Materials & Methods

al Aromatase activity
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 /7 vitro. Aromatase activity was

determined by the tritiated water method. In brief, cells were first seeded into



7.60-7.85 (m, 5H), 8.02 (s, 1H). 5 EXAMPLE 66
4-[N-[(2,2-dioxido-3H-1,2,3-benzoxathiazol-5-yl)methyl]-N-(1H- i
WO 2piitkesssld -yl)amino]benzonitrile Potassium fluoride (0.36 g, Bcldammol)iass7
water (5 ml) was added to 4-[N-[(Z2- '
dioxido-3-tosyl-3H-1,2,3-benzoxathiazol-5-yl)methyl]-N-(1H-imidazol-I- 10
yl)amino]benzonitrile (1.60 g, 3.07 mmol) in acetonitrile (15 ml) at room
temperature. The solution was stirred overnight, concentrated, extracted
with dichloromethane. The organic layer was dried over sodium sulfate
and6contemicsptitendar decunpieFeasact ifebrh a800 sepiny odBIER nedplemented
(tol di : yi ojk tallizat é’ han 3
Vil s S e e S e L, Gl oo 19
(DMIsosened @ (sa2 HYIBredaasd, JUdptaie (Wad Hyddemh (watkhes.6ath  test

ww’aﬂ?&@uﬁ%%t%k@ﬁﬁ%ﬁ%ﬂé'ﬁén i fdntHb B2 43 b5 W After 2 hours of
PREPARATION OF PHENYL UREAS (27) 20 EXAMPLE 67

5 N-(acefparispnaipciemei-hadaseivmyar: B8 PRABPEsB IS BRNHE6-well

(3, tnitlopidtBsTHRE o @scadaad de-a soiienIOsddiniidas added to each well.
imidazol-1-yl)amino] benzonitrile (5 g, 27.17 mmal) in THE (50 m

R [ ( ). The
OIS A6 Btk BNl T GUBlsS i U iged (1500 g
crystaffiseflin staaidstonestiig totgive radivactivstadsifgiats 3Qmi%the newly

A IANE OIS0, 020 6, L0 0 AT B0 Sk,
10 TESTRESOWT INFIBEIGNOO F STERCHESHibFATRNBEC ARSATAISEN  the
o T ety by ad SRRl REE RS By e
sulsaieidintonymeumiogestineREejielyhichlin aaftitzatientawsforrpedformed  in
esigaiRl{&ine taysRaba S duRiRMh. DNA content was measured by a standard
fluorimetric method using the Hoechst 33258 fluorochrome. Finally, aromatase
15  activity was expressed in fmoles of *H-water formed/2 hours/ug DNA and
aromatase inhibition as a pércentagé of control activity without inhibitor. A non-
linear fit analysis (GraphPad Prism Software) of % of inﬁibition vs. inhibitor
concentration allowed the determination of the 50 % inhibitory concentration
(ICsp) : the lowest ICses correspond to the most potent inhibitors (Table 1).
20 |
&) 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, *H-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 celis 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 inhibition of E2 synthesis by aromatase inhibitors has been clinically
proved to be a good way to halt the progress of hormone-dependent
gaskiymors. More recently, the inhibition of the steroid su _
wo %Lthwa%lemerged as an 10 alterna,t&ve Therefore, the devel%)lcgﬁgﬁ%oof4 /014847
compounds able to inhibit both" aromatase and steroid sulfatase inhibition
appears as a new and suitable approach to inhibit tumor growth, Human
carbonic anhydrases catalyses the conversion between carbon dioxide
(CO2) and the bicarbonate ion (HCO3 ), and are involved in numerous 15

phymli@gI%{@f‘tfbﬂaxh%@gmﬁigﬂoqssseéraTeﬁy igglidecell solubilization in a

ne de endent and non-hormone-dependent cancerogenesis,

et BHETRIR SR DNA SRR YRS FSAsIEddy a standard
| C|a$ﬂ§ﬁh€é@@%é@1@dthﬁﬁ§yth@¢iﬁéﬁl%ﬁom‘5@lﬂﬂ%@%’&ﬁ@'c Finally, estrone

anhydrases could be therefore a valuable addltlg)nal act|V|ty for dua

arorifrfese Al s SREH ('Dm?'@énﬁ’ﬁoti'ﬁ@s'ﬁn%ﬁmﬁiﬂaﬁd/‘i hours/mg
SEMBiiE a%/@arwaﬂeﬁ@u%mmﬁraﬁw&ﬁﬂ@éﬂ&%mmi'BEEN/}ty without

te cy.similar to hat of acetazolamide, a well-known sulfonamide

ngb&eoanwa@%en YESit7 RGP S Th sSSP uRisr ph Shintigiion vs.

to duhibiate icoticerthatioritillotyedothatidkotrmeinatiomPeEing® 0B0 % inhibitory
aro(%%tas d/or 0| s Ifata ct|V|t In addit on inhibition on

human- ca onlc dr % ﬁac? tgs ﬁeéféj o'?’fSrﬂ%&Wtent inhibitors

carb'fﬂ!&!%xﬂhydrase) for some of them were evaluated in comparison with
106,6,7 COUMATE and acetazolamide. Materials & Methods a | Aromatase
activity 30 The JEG-3 cell line, derlved from a human placental .
choriocarc oisal asesaiase YOG S o acligitigsise and

repmsm@%e%r&msi@Imfmbﬁaﬁaﬁaewa&%ﬂswaﬁﬁﬁsuﬂagbﬁoga%ﬂes on

Vitro Ar?rmatase activity was determined by the tritiated water met

bridO LI RRRAPEI LRt ARG NS Wb B tHBS Sst Y iRs TAEIEY O G AR gngdle! was
55 Sé-wpllusiiegophiaes talide qvimpiepasriedtintebaalfisrsust (AEGRroid sulfatase

su ented m dium. 24 hours | c Ils ere sed.and fresh
15 o B S s oo e s presence
ad@édh@MeubmmﬁHEls and 1p- H-androstenedtone into the medium and an
incubation period of 2 hours. Results were expressed in pmoles of product
formed (*H-E; + *H-E; or *H,0)/2 hours/mg DNA (Table 1).

20 o} 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 fater, the medium wae renewed and
compounds were added to the plated cells and incubated for an additionai four-

25  day period. For each cbmpound, the tested concentrations ranged from 10 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-nitrophenyi phosphate to p-nitropheno! 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



compounds at concentrations ranging from 1012 M to 10-5 M. After 2
hours of 5 incubation, a fraction of the medium was transferred to

WO 2x6MidtBHous new 96-well microplates and a dextran-coatedP€HakEo@l/01 4847
solution was added to each well. Following standing on ice for 10
minutes, microplates were centrifuged (1500 g; 4C). All steroids, including
the radioactive substrate and the newly biosynthesized estrogens, were
adsorbed on charcoal; only 3H-water specifically 10 formed during
aromatisation of 1(3 3H-androstenedione, remained in the supernatant.

ThetSadRRCH Ry the thsesse elatan Mplayh U RS BpIRsURY BnpnRsustion of p-
cousighbhppialleh sflliraluRitizationyaspaderaed in ethylenediamine

tetraacetate solution. DNA content was measured by a standard

fluotRhERTE HRAISHCARRTY HRE IR0 ABRSE SESEMUGTRRINRY. #hppiRance, was first
aromptesseditagildtineraase uaseestiol (FDlemokRbh walestIBRt2f E, activity

hours/pg DNA and aromatase inhibition as a percentage of control activity
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50 %.inhibitory concentration (| . the lowest IC50s correspond to the
mos%lp%ﬁt%préé)in ﬁ&?g%‘scﬁg%?g%@%q%')esizroid suffatase activity The JEG-3

cell line is intrinsically very rich in human estrone sulfatase and therefore

is a useful Q@ﬁﬂiﬁ?}z%@gh@ ﬁﬂﬁlﬂfﬁgs@ﬂgﬁﬂi ulfatase inhibitors in

vitro. Assays were carfied out with CellS Tn fogarithmic growth phase on
1096-Wi% assAyichsiapesormsth afordestiiiied  ice By Bieraiseg ddimstrong J. et al.
deqammiamenteniein satiescor Mk Jrptrpigmenigddrediifydiss, 1 Biol

medjum was remaoved 24h later and cells were rinsed with PBS to

eli a9 %t oPAFC R e RHSHKERs WisaSiie fHnaR € brnic anhydrase
metiuratdipiewetidteserdmpofindsiatopdresnttaiens IARYIRtitAPhenol. The
10 10, . After.4 h of.treatment, the medium was 30 transferred, .
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f raction,i ; jugat f "
AR S RN IR BRI

meddivity byT'wO2ei505864Q RETUEPROOALOL 484 7without the enzyme will be

referred to as “blank” in order to assess any interference with the substrate

19y

during the assay (Téble 2).
20

Table 1: Inhibition of aromatase, estrone sulfatase and estrogenic
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56 liquid scintillation counting. In parallel, after cell solubilization in a
ethylenediamine tetraacetate solution, DNA content was measured by a

wo SR ‘?% fluorlmetrlc method using the Hoechst 33258 fluor(I))chrome9 014847
Fin: fy, estrone sulfatase activity was expressed in pmoles SF3AE
3H-E2 formed/4 hours/mg 5 DNA and estrone sulfatase inhibition as a
percentage of control activity without inhibitor. A non linear fit analysis
(GraphPad Prism Software) of % inhibition vs inhibitor concentration
allowed the determination of the 50 % inhibitory concentration (ICso) the

Iowest ICsos correspond to the most potent mhtbltors‘v-(Taple 1ot

up Q:;:e

the medlum and ag, 1r7ctgh§t@gn per@d of 2 hours Results were expressed

in pmoles ¥ product formed (3H-E1 + 3H-E2 or 3H20)/2 hours/mg{NA 4

(Table-1).20 d) AlhfiActd20hatabe activity¥fiikawa ceffs were plated

intp 96pyellmicroplades48 fours b,efore studlj)epb The nexj day, the_ hd 4

mediim was Teplaced oy phenol ted free mediurm suppfemented—with 5%

chi lum was rénewed add

COMpopRRgs were a)dglfgtg Hp=platgd cells and incubated for an adgélonal 1
foyr 25 day period. For each compound, the testeu COoncentrations Id.llgcu :
from 16226\ to 10-558.Ghd the fihal vehicl@@8ncentratidn did not-- -

. expeed:0.30%. At the gghof the ingubation perlod alkaling phosphatase
aciivity (APase) was assayed by a niethod |nv0|V|ng thehydrotysis-of
p-nitrof¥eldy| phosphaté @ Aonitrophenal andidpectrophotbmetric - -
deterrrma;g)n of tr[e@rngcilat 40%nm. 30 Irhgr-tef the ml‘_crroplates were

firgt rinsed twice with cold osphate puffered sotution and then pldbcu at

-80-C fo¥ 3 least 159M#186 Afterdhawing ahddom 4 - -
Ex 40 0.67 £0.10° 8 - - nd 3
Ex4l 4.3 ¢ 1 - — — -
Ex 43 0.57 £ 0.16%* 4 55-+1.1° 4 nd 4
Ex 45 0.13-£ 0.07¢ 4 3.4+ 04°¢ 4 nd 4
Ex 46 079 £0.26% 4 13.8+25° 4 nd 4
Ex 48 0.82£0.12° 4 2657£257° 4 nd 1
Ex 51 034+£0.13° 4 597.2%674° 4 - -
Ex 61 1.06 £0.21° 4 nd?® 4 nd 1
Ex 62 81.8 ¢ 1 nd ¢ 1 - —

A*:sulfamic acid, 3-cycloheptylmethylbenzothiophen-6-yi-1, 1-dioxide-ester

(¢ described in W02004/101545)l

nd: not detected

Materials & methods: ? aromatase activity alone; ® sulfatase activity alone; © dual
5 aromatase and sulfatase activity, @ estrogenic potency.



temperature, 50 pi ice-cold solution containing 5 mM p-nitrophenyl
phosphate was added to each well. After a 15 to 60 minute incubation

WO 2pievisdsat room WO 2005/058842 PCT/EP2004/014847 57 ternperasre; 4547
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the intensity of the yellow color getierated by the production of p-
nitrophenol was measured into each well at 405 nm. For each tested
concentration, APase activity, reflected by absorbance, was first
expressed as fold increase over control (FI) and then as percentage of E2
activity 5 (10-8 M) chosen equal to 100 %. Sigmoidal dose-response

cur®® SRSHELCRERMHIS Y &t BoAhars) Bnitstowedaratieng inhibition
conuenteaions (EPH0dWeImLalctiaied forrarsh cripeUNG (Jalieod) &k same

Human carhonic anbvdrase I ctmtg 10 This ass was erformed as

e SAMPSUNASETRAUR TR YOO U SR pRHBAS < 1

of hmmm&mﬂsyﬂmtacﬁom aAnbydvasenot Bmio@mm%ﬁ, 241:
5137-5149). Briefly, in this assay, human carbonic anhydrase Il catalyses
the conversion of p-nitrophenyl acetate into p-nitrophenol. The potential
|nh|b|tory effefabfa&thﬂntp@mdsﬁ\lmmad lmsdn:bh}umiﬂwdeﬂmm

acetazolamide . . = P
aromatase, estrone sulfatasé and éstrogenic potency Estrodenic
Arornaizfsé,hﬂ@kﬂ!‘ﬂ%’[&fataséﬁ&:ﬂvttﬁ potency "'; Com ound$ ICso (nM) #

nnnnnn A7 O NO

n ICso E%U:S” ECsa(nivh) KBS EMSSEMSE M-t—tett ULU‘f 047008
a8ndbbndl
EX 51 6.5 £ 0.9 4

R

Ex 45 and Ex 51 inhibited human carbonic anhydrase II /7 vitro.

ANTI UTEROTROPHIC/ANTI STEROID SULFATASE ACTIVITY IN VIVO
Wistar female rats were ovariectomized and left to rest for 4 weeks. Prior to
treatment, the absence of cycliéity was checked by vaginal smears. Animals were |
supplemented with estrone sulfate (E;S) at 50 pg/kg/day s.c., alone or combined
with oral administration of potential sulfatase inhibitors, at 1 mg/kg/day for 4
days. The uteri were removed, freed of adjacent tissue and wet weighed (Table
3).

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



6.93 1.07 a 6 nd b anastrozole 6 nd 1 2.50.6" 4 ndc nda 3 2.50.5b 4 A nd
4 3.60.8° 4nd 4 Ex110.170.01a 8 ndb 4 nd 4 WO 2005/058842

JIE 04/014847 58 Estrogenic Aromatase activity Sulfatasea'ctivity

wo EO%M{' &% ompounds; ICso (ntl) n Z£50 (MI) ECso faM? SENI QR 014847

8v Pl O 170.03a 8 -- - Ex13 nd 4 0.050.02" 4 ndc 4 Ex14 0.210.05a 4
ndb 1 nd 4 Ex200.3a 1 ndb 4 nd 4 Ex22 0.320.40a4 ----nd 1 Ex 26
506alndb1Ex300.06 1----_ -Ex352.20.7 4nd 4 -- Ex36
0.610.21 4 nd” 4 Ex37 52. 09 6 4nd 4 Ex400.670.10a 8 -- -- nd 3 Ex 41

04" 4nd 4 Exio 3779% e %?&i“& A né‘a%éié”é%ﬁé’igii“'

2657 257 b4 nd 1
1.060.21a 4 ndb 4 |ni

6,6,7 COUMATE 81 8

Ex 45 76 8

Since there is a direct linear correlation betweéen sulfatase inhibition and uterus
weight inhibition (WO 2004/101545), it can be concluded that this uterus activity

5 results from_significant inhibition of E,S (> 90%). Ex 45 was chosen as a
potential inhibitor of estrone sulfatase activity because of its lack of estrogenicity,
and significant steroid suifaf.ase inhibition. These /7 vivo results were in
agreement with /7 viro results obtained in JEG-3 cells.

10 INHIBITION OF ESTRADIOL PEAK, AS IN VIVO ARO‘MATASE
INHIBITION MODEL
The aim of this experimentation was to determine a dose-related activity of test
compounds in cbmparison with anastrozole on 17-estradiol level 24 hours after
one oral administration in female rats. Anastrozole, is a potent, non steroidal -

15  inhibitor of aromatase, which significantly inhibits estradiol levels at 3 pg/kg, 24
hours after one single oral administration in female rats. One hundred IO?S
Wistar female rats, weighing 180 to 200 g, were accommodated by four fn
stainless steel mesh cages. Animals were allowed free access to a standard diet -
from Harlan Teklad 2016 pellets. Vaginal smears were performed for each

20  animal, each morning, in order to establish the different phases of cycle. The rats

" which did not exhibit a regular estrous cycle, were excuded from the
experimentation. 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).

25



Ex6281.8 1nd 1--_A*su/famic acid,
3-cyclohepty/methylbenzothiophen-6 yl--1,1-dioxide-ester (described in

WO X998%47101545) no.- not detected Materials & methods: a BfGH&REA44/014847

activity alone; b su/fatase activity &Jone; * dual 5 aromatase and sulfatase
activity, d estrogenic potency. CVO 2005/058842 PCT/PP2003/014847
59 Among the tested compounds, Ex 43, Ex 45 and Ex 46 showed a
strong inhibition (IC50 about 10 nM) of human estrone sulfatase activity.
In addition, the same co ﬁ ere shqQwn to $ tron inhibitors of
aromatase activity (ICE@b Vgﬂ E\'gv’ég'ﬁ'qu % '{?j R/ﬁ? They were not
estrogenic in vitro. 5 ml.qgaumm-bltten of%mmmmnlcianhydrase [l
Human carbonic anhydra: Com ntN) SE Mri.:
acetazolamide 11.3 {1,946, 15 16.23.3 4
EX 51 6.5+0.9 4 Ex 45.and.E» 1 human-carbesic-anhydrase |1
in vitro. 10 ANTI UTE R@WHIC/ANTI ﬁEROID SULFATASE
ACTIVITY IN I?VQ Wistar female rats were ovariectomized and left to
rest for 4 weeks. PrigE¥ot¥reatment, the aBfence of cyclicity vas checked

by vaginal smears. Animals were supplemented with estrané sulfate

(E1S) at 50 pg/kg/day s.c., alone or combined with oral administration of

potgntiglisHikuasednbigssaield ywelka/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

5 PuppiHIgiatontosigmiorRAgrewTR Briefly, uteri were thawed, weighed
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an(g'lCFf/’ xenograft into_nude mice

MCF-7 cells, derived from human breast adenocarcinoma, are injected
subcutaneously in ovariectomized athymic nude mice supplemented with a daily
administration of subcutaneous estrone sulfate. Xenograft voluimes 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 animais_._ 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 rando'mized 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 sﬁifate. Ex 45 was orally administered at Smg/kg/day for 5 weeks.



homogenized. Aliquots of the supernatant were treated with
dextran-coated 20 charcoal and assayed for sulfatase. E1S activity is
; S after 30 min of incubation with 5 nM of 3H-E1S a _

wo ﬁ%?fggﬁgj E1S as substrate. Estrope sulfatase activity is e%e%&slg%(g?sfmmn
pmol /h/mg protein and reported as percentage of inhibition vs E1S; for
uterus weights, results are expressed as % of inhibition of the E1S
induced stimulation 25 WO 2005/058842 PCT/EP2004/014847 60 Table
3: Inhibition of uterus weight Oompound Flo inhibition' Fn :(uterus
wueightgfafts’ Wdpd) MaddaiBd SvdekigSoyOcfetingedEipis aafitegiiRgRid to the
correlation b Fv%een sulfitgs%e inpibition and uterus weight inhibition (WO
20047181515 ,al FATH £67 FS that this uterus activity 5 results
from_significant inhibition of E1S (> 90%). Ex 45 was chosen as a

rofa pabeeact itarask of

)
> 3

Foon EPY
Rl Sl
oral administra l%n in femaLFéa

rats Efghadivo2ble, is a potent, no@ steroidal 154ghibitor of argmatase, -39
whieh-significantly-trhibits-estradiellevels-at 3-pglkg,-24 hours after.ane

single oral administration in female rats. One hundred IOPS Wistar
feméteenatsimatiohing L:8atel 20EhdEvesetaamnalafediBniRundfeased. On the
stainless steel mesh cages. Animals were allowed free access to a

stantied béewd, fremuitareoudiyk aits6 gréyieteedtagivatisnesttmwarngifate (E1S),
performed for each 20 animal, each morning, in order to establish the -
diffEfeNer plvdgassoneyelbighes ratsthe end of the experiments, 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 nude mice
The JEG-3 cell line over-expresses both human aromatase and estrone sulfatase

enzymes. It is injected subcutaneouéty‘ 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 (choridcarcinoma origin), tumor
measures are irrelevant. Nevertheiesé, an indirect effect of estradio! 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
tuzﬁours, enzyme levels are measurable. Enzyme activities are determined
according to the above-mentioned methods

JEG-3_xenoagraft_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



which did not exhibit a regular estrous cycle, were excluded from the
experimentation. Starting at 4.00 pm, animals received an oral

WO 28¢ifsfst2ation of formulations. 24 hours later, samples of SREERRYEFE014847
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collected and estradiol level weré*8etermined as previously described
(Table 4). 25 WO 2005/058842 PCT/LP2004/014847 61 Table 4:
Inhibition of estradiol peak Compound, lo inhibition (esfiradiol peak)
Anastrozole 56 Ex 45 28 Ex 45 inhibited estradiol peak in vivo. 5
INHIBITION OF TUMOR GROWTH MCF-7 xenograft into nude mice

Mererieskarizad RIBYTE RN breis SefertiBRMEMaSHeaHeHed with a

SURSHIANEAMEN-IB GV BTesiBMIER>EIBY BiciMedeuRiee SHEPlemamieskwiBdione
a daily administration of subcuta fo%sﬁ_e.stroga)sulfate. Xenograft

a
ol Avihoy Rl RinaRLER 2 HHBISRIGTHAY SRES/daydh After a 21-day
sigiRificantissieasliestet porfpaeidoscodalyfidmnisteredsakenograft and at
1mg/kg/day f rFﬁ Weeks._Xen&g?ﬂs e measured, removed, V\ifiﬁ%]ed'd
ant'de fr8§e For PR HEIE hindtion B SRS 2 SRR S cBalRg #d A4
metipdsueinatioins rateutere 1prédRestanuin duteadibturiibe tisffeetxefiogsatidibl is
into hude rats MCE-7 cells.(AJ derived f an breast
R AL (e YR el SR e AR ol are assayed
athayntiie nerdt ofiidbes apprinamnisd aoitbrdindally ddenisvippbeion sifandard method

subcytanaols estradigl. Xenograft volumes were determined weekly.
Af@gré!? ee s,r'turﬁor@olumes reached 1000 mm3, providing 20 500 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
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significant increase, distinct from the placebo, animals were randomized
and 25 separated in two groups. The first group was treated with Ex 45
and supplemented with daily administyation 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. WO 2005/058842 PCT/EP2004/014847 62
Xenografts were measured weekly by electronic Caliper and compared to
the estrone sulfate group. (Table G)ATEMME 5: Inhibition of human breast
tumor Volume variations Parameters (expressed as % of EXS positive
control group) Treatment Time Day 7 Day 28 Day 35 Day 42 EIS + Ex 45
Q -26 -4 89d20beledritvalsfifermdiadieéd with Ex 45, tumor volumes did
not increased. On the other hand, simultaneously, groups only treated
with estrone sulfate (EIS), tumor volumes were higher. At the end of the
experiments, after five weeks of Haily treatment, Ex 45 led to a 40%
decrease in tumor volume, ing a clear 10 and well established
anticancerous potency. JEG-3 Xgnooraft into nude mice The JEG-3 cell
line over-expresses both hu arofgatase and estrone sulfatase
enzymes. It is injected subcutaneously into ovariectomized gthymic nude
mice 15 supplementedwith-a‘dajly administration of subcutaneous
estrone sulfate with out test ompo@‘uds (administered at
5mg/kg/day). In that pardicular case, and according to their semi-liquid
status (choriocarcinoma oggin), tumor measures are irrelevant.
Nevertheless, an indirect effect of estradiol which is mainly synthesised

by H QA ER 246 s ihaRIGiNGHSBiteri weights. On the 20 other hand,

because of the aromatase and sulfatase overexpression in such tumours,
ehzyfn@Ne\Ri Per €3 AYAFABE! Enzyme activities are determined

e Qlis (CHZ)m"X"(CHZ)n'A;
e Ais a direct link, O, SO, NRs;
e Xis a direct link, O, SO;, C(O), NRs or;

s Zis a group selected from:
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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 plasf?ﬁa. Then, JEG-3 cells are injected
subcutaneously in WO 2005/058842 PCT/EP2004/014847 63
ovariectomized athymic (Rnu/Rnu) nude rat. Animals are supplemented

wih . SRl AATSRARLAOGaTeous gstjone sulfate and

Ad-androstenedione with or withdut'teésted compound (administered at
Ing/Kyieldy . Af@ir4 21-day period, blood sampling are performed one
dagy q{tgr@g@gezpus xenograft and at 5 the end of the experiment. In this
experiment estrone sulfate and A4- androstenedione are the precursors of

estraB181. dPHEG MBS H135F e iBe raREeRencaie RReRls Wighasilifg of the

sacrifigpzbtiasprattormene levels are assayed at the end of the
experiments according to the su&gli

?rl\jgs andard metz%cf)éj
(OsLRwaRBs, 752 F8R) . REFBANC MY OB Rica DB a8Y iV afRRP ofalogen,
formulardl) ZCERT IR \QZCI &4y, andifeitemelitign selisahenaghio, (C:-

wherein; d R2 are each hydrogen:, Q is (CH2)m Xz(CH2),-A: Als a
direc? ﬁr):ﬁik%s WIN@’lﬁarquéén é%éc{q fi%%{f’é’, %&fg})" hﬁ%@o\‘r@’%% or
a grobtlB:sebiRdRrorISRENRBSEMR R 11, group;

e when Q-Zis

\(CHz)n Ry

(Re);

nis 0, 1 or2andpisl one of Ry and Ry is a hydroxy, nitro, NRgR;y,
OSO,NR10R11, NR12SO,NR1gR;1 OSONR1S0-NR 3R 15, CONRyoRy4, and the other
is hydrogen or a hydroxy, cyano, halogen, nitro, (C;-Celalkyl, (C;-Cslalkoxy,
trifluoromethyl, (C;-Cgalkylsulfonyl, acyl, carboxamido, NRjpR1;, SO:NRjoR:1,
OS0:NRoR11, NR:250:NR; 0R11, group;

e R, and R are each independently hydrogen or a hydroxy, cyano, halogen,
nitro, ,(C;-Cealkyl, (Ci-Cglalkoxy, trifluoromethyl, (C;-Cgalkylthio, (C;-
Ce)alkylsuifonyt, acyl, carboxamido, NR1oR11, SONR1oRy 1,
OSOzNRi.DRu,



10

(Rg)p (R9)P---1--/1 (Rg)p SN\ (O)965 mand n are each
independently O, 1, 2, 3 or 4; pisl,2,3or4; qis 0,1 or 2; the dotted line
means that R8 and/or R9 can be on any position of the 5 benzothiophene
ring; R3 and R8 are each independently hydrogen or a hydroxy, cyano,
halogen, nitro, (C1-C6)alkyl, (C1-C6)afkoxy, trifluoromethyl,
(Ci-(:6)alkylthio, (Ci- C6)alkylsulfonyl, acyl, carboxamido, NR10R11,
S02NR10oR11, OS02NR10R11, or NR12S02NR10R11,

o o5 s © DR RS e 1 O, i, NRIOR T,

Os02MRREqR4 2, BIBA2302RI3 taR bt (hSEANKDOBEH2MNRE1R12,

CONR1 , and.the ot [ en or a hydroxy, cyano, halogen,
nifro,%&%-ﬁé&a%%/lEﬁ%f-eggsggﬁ)@?yt%%%romethyl, (C1-C6)alkylsulfonyl,
acyl, BarBoxdmidod RR VR LaCSORNARIEOR11, OSO02NR10R11,
NR1Z2302NR10R11, group; R4 and R9 are each independently hydrogen
or a hydroxy, cyano, halogen, nitro, ,(C1-C6)alkyl, (C1-C6)alkoxy,
trifluoromethyl, (C1-C6)alkylthio, (Ci- 20 C6)alkylsulfonyl, acyl,
carboxamido, NR1oR11, SO02NR1oR1%, OS02NRioR11, 66
NR12SO2NR10oR11, 0SO02NR12S R1oR11, CHO, group; whenpis 2,
3 or 4 the R9s can be the same fyr di _@g 6 and R7 are
independently hydrogen; R5, RiQ, R1llan 3? 2 are each hydrogen, 5
when Z is

andpis 1,
e then Rg and Ry can also form together with the phenyl ring a benzoxathiazine

dioxide,
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Oi and pis 1, then R8 and R9 can also form together with the phenyl ring

a benzoxathiazine 10 dioxide, 67 2. A derivative according to claim 1,

and acid addition salts thereof, wherein:  one of R3 and R8 is a hydroxy,
nitro, NR,0R,1, OS02NR10R11 or NR£ZS02NR10R11 group; and 5 the
other is hydrogen or a hydroxy, cyano, halogen, nitro, (C1-C6)alkyl,
(C1-C6)alkoxy, trifluoromethyl, (C1-C6)alkylthio, (C1-C6)alkylsulfonyl,

acyl, carboxamido, NR10R11, OSO02NR10R11, NR12SO2NR10oR11

group; 3. A derivative according to claim 1 or 2, and acid addition salts
thereof, 10 wherein: one of R3 and R8 is hydroxy, cyano, (C1-C6)alkoxy
ordoS02RREdretive aserriebiR&iaimldrng avidrrddiyensaltsHirigeh, wherein:

Nivo, i@ Re R(GakdoR) Mk 1y drdhy ] ARG NROANR BB INR (RS OSNIH, M5 R R
NR12SO2NR,0R11, OS02NR10S02NR11R12 group. 15 4. A derivative

accordifgo®Ay one of claim 1 or 2, and acid addition salts thereof,
whereh otherofRByaincgR8 isrcyanpdiang, theaptherambyarogen,o@-Cealkyl,

hydroxy, halogen, nitrg, (C1-C Ikoxy, NR10R11, R1oR11
OO IAR TR BB B 1 G B e e AR 2!
any ormriohelsics NReR; a08Q0R alditinR, sshNRhédeafrouberein: R4 and
R9 are each independently hydrogen, hydroxy, cyano, halogen, 25 nitro,
(C1-C6)alkyl, (C1-C6)alkoxy, trifluoromethyl, (C1-C6)alkylthio,
(GR-Ce)dikgRsiMESIVGI asegrdisrboxaiitiol MR DRND @R02afitiuRIalls thereof,
NREErGHRNR10R11, CO2R10 or CHO group. 68 6. A derivative

according to any one of claim 5, and acid addition salts
» one of Ry and Ry is hydroxy, cyano, {(C;-Cg)alkoxy or OSO,NRycR;;; and

e the other is hydrogen or a hydroxy, halogen, nitro, cyano, (Ci-Cglalkoxy,
NRioR1s, SO:NRyoRii, OSO.NRygRyi, NRipSO:NRigRis, OSO,NR;SO,NR;:Ry,
group.

4, A derivative according to any one of claim 1 or 2, and acid addition salts

thereof, wherein:

n one of Ry and Ry is cyano; and

e the other is hydrogen or a hydroxy, halogen, nitro, (C;-Cg) alkoxy, NRyR;s,
SO,NRyoR11, OSO:NR1R11, NR;;SO;NRgRy; group,

5. A derivative according to any one of claims 1 to 4, and acid addition saits

thereof, wherein:

o Rs and Ry are each independently hydrogen, hydroxy, cyano, halogen,
nitro,  (Ci~Cglalkyl,  (Ci-Cglalkoxy,  triflucromethyl,  (C;-Cs)alkylthio,
(Ci-Ce)alkylsuifonyl, acyl, carboxamido, NR3gR 1, OSO,NR 1Ry,
NR12S0O:NRgR;1, COsR 0 0r CHO group.
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thereof, wherein: one of R4 and R9 is hydrogen or a hydroxy, cyano or
OSO2NR10R11; and the other is hydrogen or a hydroxy, cyano, halogen,
nitro, (Ci-C6)alkyl, 5 (Ci-C6)alkoxy, trifluoromethyl, NR1oR11,
OS02NR10R11., CO2R10, CHO, NR1¥502NR10R11 group. 7. A

derivative according to claim 6, and acid addition salts thereof, wherein:

R4 is hydrogen, hydroxy, cyano or OSO2NR10oR11i 10 R9 is a hydrogen

or a hydroxy, cyano, halogen, nitro, (C1-C6)alkyl, (C1-C6)alkoxy,
tigiorome i MRLORL ASORNIEIOBLLE Q21D HAL Sichon salts
derivative according to claim 7, and acid addition salts thereof, wherein:
RANEBYUAsHRIIENd 15 RI is hydroxy, cyano, halogen, nitro, (C1-C6)alkyl,

(GL-Cialony arfdiity gk nNR ARy L9aNHUBEELNRQRR 02 HO

or NR12SO2NRIOR11. 9. A derivative according to any one of claims 1 to
8, andNsciBBeuifo AEERECTEFe 6f, WHERSh 2RIRSTRBIRB (iR (RajfRelaikyl,

(RO)RQE{Hisiy, WhighuioRthisH)ArogRARDYdr@SOINAYPED, NITO,RYANGHO,
(Cl-gg%;g@éx NR1oR11l, S02NR10R11, OS02NR10RIl,

NR12 I6eeRa 8FYB02NR10S02NR11R12 group: R9 hydrogen or

a hydroxy, cyano, halogen, nitro, (C1-C6)alkyl, (C1-C6)alkoxy, 25

e, W R S MR SR O

ary oHeiﬁ)h&té’ﬁﬁs_m twc;#pahd:m 2t @Mt thereof, wherein Q is
selecied frory aJHRRINKC(©); f&?AGQe?ON'éh&(%ﬁ 20) itk d 1206 iy,

(CH2)n in whichnis0,10r2.51 rivative accor I(?(S’ to claim'1, and
2

acid ddafersans tHEKSsPRgkRYbiNRiR s §0:NRoR1, CO:Rio CHO group.

8. A derivative according to claim 7, and acid addition salts thereof, wherein:

¢ R4 is hydrogen; and

« Ry is hydroxy, cyano, halogen, nitro, (Ci-Cealkyl, (Ci-Celalkoxy,
trifluoromethyl, NR:oR11, OSO:NR0R;1, CO3R 0, CHO or NR1;SO;NRyoR ;.

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

thereof, wherein Z is:

Ry Rs., | Rg
(Ro) (Rg){{" @_(Re)p
S N N
0),
in which:

e Ry is hydrogen, hydroxy, halogen, nitro, cyano, (C;-Cyalkoxy, NRjoR;i,
SO2NRyoR11, OSONR gR; 1, NR1zSO:NR;6R 5 or OSO,NR1pSONR 3Ry group;
¢ Ry hydrogen or a hydroxy, cyano, halogen, nitro, (Ci-Celalkyl, (Ci-Cg)alkoxy,
trifluoromethyl, NRjgR;1, OSO;NR1gR;1., CHO, NR;SO,NR5Ry; group;

e pand q are as defined in claim 1.
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Qis (CH2)" in which nis 0,1 or 2; 10 one of R3 and R8 is a hydroxy, nitro,
NR13R11, OS02NR10R11 or NR12S02NR10OR11 group and the other is
hydrogen or a hydroxy, cyano, halogen, nitro, (Cl- C6)alkyl,

(C1-Ce6)alkoxy, trifluoromethyl, (C1- C6§§Ikylth|o (C1-Ce6)alkylsulfonyl,

acyl, carboxamido, NR10R11, OS02NR10R11 or NR12S02NR10R11

group; R4 and R9 are each independently hydrogen, hydroxy, cyano,
halogen, nitro, 15 (Cl C6)alkyl, (C1-C6)alkoxy, trifluoromethyl,

(Cdy CO)alkyliigy (& 1 &P gw&%lﬂ%?yﬁea&yaﬁﬁ@?x@r@' c[\la%f]o(sgedjdq’mon salts
OS02NR16R11 or NR12S0ZN group . R10 and R11 are each
hyéfseein: whssein X doaglestedrisosm @ Rutegtke Hitth BtepREM: rfd§)(CHz)n,
beefi @jjag} .19 Jaieh & Benzexathiazine dioxide,; 12. A derivative
according to claim 11, and acid addition salts thereof, 25 wherein 70 Zis
R$r (ROP Qis (CH2), in whichn O, 1 or 2; R8s hydroxy, halogen,

nitrp, cyanaerivatiiel dctoadkaxyo NERAOR BhdENRitnRA balfs thereof, wherein:
OSO R10R11, or NR12S02NR10oR11 group; R9 is hydrogen, hydroxy,
cyand, ﬁalogen nitro, (C1-C6)alkyl, (CI-C6)alkoxy, trifluoromethyl,
NRlORll OS02NR10R11; pis as deRQed in claim 1. 10 13. A derivative
according to claim 12, and acid adelitjon salts thereof, wherein: nisOorl;

R4 and R9 are each independe ,shalogen, (C1-C6)alkoxy,

acyl, NR1oR11, OS02NR1oR11 R10R11 15

e Qis (CHy), in whichnis 0,1 or 2;

e one of Rz and Ry is a hydroxy, nitro, NR3gRy;, OSO3NR;gR1; or NR1;S0O,NR R 4
group and the other is hydrogen or a hydroxy, cyano, halogen, nitro, (C;-
Celalkyl, (Cy-Cgalkoxy, trifftuoromethyl, {Cy-Cglalkylthio, (C;-Cglalkylsulfonyl,
acyl, carboxamido, NRygR;;, OSO;NRgR3 or NRy,SO,NRgR;; group;

¢ R, and Ry are each independently hydrogen, hydroxy, cyano, halogen, nitro,
(Ci-Cealkyl, (C1-Co)alkoxy, trifivoromethyl, (Ci-Cs)alkylthio, (Ci-
Ce)alkylsulfonyl, acyl, carboxamido, NRjgR;;, OSO;NRgR;5 or NR;;SO;NR 1Ry
group .

e Ryp and Ry, are each hydrogen;

e pisl 2 3or4;

¢ Ry and Ry together with the phenyl ring bearing them can also form a
benzoxathiazine dioxide,;

12. A derivative according to claim 11, and acid addition saits thereof,

wherein
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14. A derivative according to any one of claims 11 to 13, and acid addition
salts thereof, wherein: nisOorl; R1, R2 and R4 are each hydrogen; 20

R9 is hydrogen, halogen, (CI-C6)alkyl or OSO2NR10R11 15. A derivative
according to any one of claims 11 to 149 and acid addition salts thereof,
wherein: nand p are I; 25 R8 is a hydroxy, halogen, nitro, cyano,
(C1-C6)alkoxy, NR1oR11, S02NR1oR11, OS02NR10R11,
NR12SO2NR10R11 or OSO2NR10SO2NR11R12 group; R9 a hydroxy,
cyean(%.Rg%alogen, nitro, (C1-C6)alkyl, (C1-C6)alkoxy, trifluoromethyl,
NR10R11, OS02NR10R11, CO2R10 or CHO group; R3is cyano,
hydroxy, OS02NR10R11 or NR12SOZR10R11; 30 R4 is hydrogen,
hydroxy, halogen, cyano or OSO2KER10R11. 71 16 A derivative according
to any one of claims 12 to 15, a L addition salts thereof, wherein one
of R3 and R8 is hydroxy, cyano'ar Q ,6R11 and the other is
hydroxy, nitro, NR1oR11, 0SO2NRIOR11 or NR12SO2NR10R11 517 A
de.rivq;}i}ée(eﬁg rdingionclagm, 18, and acid addition salts thereof, wherein
one of R3'and R8 is cyano ‘or OSO2NR10R11 and the other is hydroxy or
0302RiRa drdrpxyr halagishv aifve &YededficPtélerdinmkod NRunlh aci®P:NRioR1s,

additigg@gﬁ@n}hg[e{gf;\jw{@ﬂ%&@l%Eigdﬁ’& (R9). S\\(0)g in which: Qs
(CH2)m-X-(CH2)n-A-; A'is a direct bond or 0, SO2, NR5; 15 X is a direct

bdnd Fe, & BYeas) o GEESY. hVaRE: aIeI8aCH A perbelliiyb, (E:Leplioxy,

4, triﬁuoromethyi, NRoR1:, OSCNRpRys;

¢ pis as defined in claim 1.

13. A derivative according to claim 12, and acid addition salts thereof,

wherein:

¢ nisOorl;

¢ R, and Ry are each independently hydrogen, halogen, (C;-Cg)alkoxy, acyl,
NRoR;1, OSO;NRgR;1; or NR1:SONR Ry ;.

14. A derivative according to any one of claims 11 to 13, and acid addition
salts thereof, wherein:

e nisGorl;

¢ R;, Ry and R4 are each hydrogen;

s Ry is hydrogen, halogen, (C;-Cg)alkyl or OSO;NRgR;;.

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

salts thereof, wherein:

e nandparel;

e Rgis a hydroxy, halogen, nitro, cyano, (Ci-Celalkoxy, NRipR;1, SO:NR3pR1y,

OSO;NR;gRy1, NR;;SO;NR gRy; or OSO;NR;4SO,NR; ;R group;

e Ry a hydroxy, cyano, halogen, nitro, (C;-Cealkyl, (C;-Cs)atkoxy,
triftuoromethyl, NRygR13, OSO;NR1gR;11, CO2R 0 or CHO group;

e  Rsis cyano, hydroxy, OSO;NRgRy; or NR{:SO;NR R4}

» R, is hydrogen, hydroxy, haiogen, cyano or OSO,NRgR;;.
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R3, R4, R8 and R9 are each independently hydrogen or a hydroxy, cyano,
halogen, nitro, (C1-C6)alkyl, (C1-C6)alkoxy, benzyloxy, trifluoromethyl,
(C1-Ce6)alkylthio, (C1-C6)alkylsulfonyl, acyl, NR,0R11, SO2NR10R11,
OS02NR10R11, or 20 NRlZSOZMRloRll, group; pisl,2,3or4 qis 0,1
or 2. R5, R6, R7, R10, R11 and R12 are each hydrogen; 72 The dotted
line means that R8 and/or R9 can be on any position of the
benzothiophene ring. 19 A derivative according to claim 18, and acid

16 ad(ﬂt@} SR t0eERfn gl%s dgeHr;} B8 DILDRAZNRECH L8 acid addition salts

NR12SO2NR10R11 2 ative according to claim 18 or 19, wherein
theredd, iwheigio 18, Plafoqilsl Railf YGOORDGR &P NRaR:A muvemo@er is

hvd%&f?ofﬁﬂftg KRARY, ODBOMHAIRS dNR, 2B, WREeIN R4 is hydrogen,
halogen, cyano, (Cl -Co6)alkoxy, NR10R11, OSO2NR10R11 or

NR12S02NRIOR11 22 A derivative according to any one of claims 18 to
17 21, Aveiedn e '@c&.@rcﬁﬁablZMIMQHAmAammwmiﬁwOsak@mem Xnsefein

one g 0 SR P NG A58 55 R I L o Nerier
or cyano. 20 24 A derivative according to clalm 1 or 2, and acid addition
I
16 20 M e At SRR 3%, Scan At il SRt il
wheggldition salts thereof, wherein:
® Zis
Rs\

S

o),

in which:

s Qis (CH2)w-X-(CH)q-A-;

® A is a direct bond or O, SO,, NRs;

° X is a direct bond, O, SO,, C(O) or NRs;

® m and n are each independently 0, 1, 2, 3 or 4;

. Rs, R4, Rg and Rg are each independently hydrogen or a hydroxy, cyano,
halogen, nitro, (Ci-Celalkyl, (Ci-Cglalkoxy, benzyloxy, trifluoromethyl,
(Cs-Cs)alkylthio, (Ci-Ce)alkyisulfonyl, acyl, NRjoR1:, SO2NRgR11, OSO,NR R4, OF
NR1,SO,NRgR11, group;

® pisli 2 3or4

® gis 0,1 or2.

° Rs, Rs, Ry, Ryg, Rip and Ry, are each hydrogen;
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R3is cyano or OS02NR10R11; R4 is hydrogen, hydroxyl, halogen,
cyano, OS02NR10R11; 5 R8 is hydroxy, cyano, OSO02NR10oR11,
NR10R11, NR12SO2NR10R11, OCHO or tetrazolyl; R9 is hydrogen,
halogen, nitro, cyano or CO2R10; drd Q is as defined is claim 10. 10 26.
A pharmaceutical composition comprising a derivative according to any
one of claimsito 25, or a pharmaceutically acceptable acid addition salt
thereof, and a pharmaceutically acceptable carrier. 15 27. The

"l"ﬁémz?c?t‘ééﬁiqme“}ﬁé%ﬂ§i“cﬂ9taﬁ%°£ﬂﬁ}%#%'aé£% 26 CMBEBING IR O {Re

Y

400 mg of said derivative. 74 28. Use of a derivative according to any one
oPerFeHioPksI5 8% pharmaceutically acceptable acid addition salt
thereof in the manufacture of a medicament for the treatment or
prevention of cognitive function disorders, 5 29. Use according to claim 28

19 irfHE AR AAHEBP L MEEiCatie A AHR SHEERR TS BRETRINtEI N Re

sendsUMRERLPr30R LSE, Aecmding to claim 29 in the manufacture of a
medicament for the 10 treatment or prevention of Alzheimer's disease.

20 A derivative according to claim 18 or 19, wherein Ry is hydrogen, haiogen,

nitro, COORy, or cyano.

21 A derivative according to any one of claims 18 to 20, wherein R4 is hydrogen,
halogen, cyano, (C;-Cglalkoxy, NRjgR1;, OSO;NR;oR;1 or NR;:50:NR1pRy;

22 A derivative according to any one of claims 18 to 21, wherein Q is
(CH2)m-X-(CH2)n-A where m is 0, 1 or 2 and X is a direct bond, SO, or CO, n is 0 and
A is a direct bond.

23 A derivative according to any one of claims 18 to 22, wherein R; is hydrogen,

halogen or cyano.

24 A derivative according to claim 1 or 2, and acid addition saits thereof,
wherein:

® Zis a group:

Rg

N

in which Rg, Ry and p are as defined in claim 1.
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A derivative according to claim 24, and acid addition saits thereof,

wherein:

@

R3 is cyano or OSO;NRyRy4;

R, is hydrogen, hydroxyl, halogen, cyano, OSO.NRoR3;

Rg is hydroxy, cyano, OSO;NRigRy:, NR1gR13, NR12SO:NRgR1;, OCHO or
tetrazolyl;

Rq is hydrogen, halogen, nitro, cyano or CO;Ryp; and

Q is as defined is claim 10.

26. A pharmaceutical composition comprising a derivative according to any one of

claims 1 to 25, or a pharmaceutically acceptable acid addition salt thereof, and a

pharmaceutically acceptable carrier.

27. The pharmaceutical composition according to claim 26, comprising from 0.1 to

400 mg of said derivative,
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28. Use of a derivative according to any one of claims 1 to 25 or a
pharmaceutically acceptable acid addition salt thereof in the manufacture of a
medicament for the treatment or prevention of cognitive function disorders.

29, Use according to claim 28 in the manufacture of a medicament for the
treatment or prevention of senile dementia.

30. Use according to claim 29 in the manufacture of a medicament for the

treatment or prevention of Alzheimer’s disease.



