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WO 2004/ 054983 PCT/ EP2003/ 015027
1- N- phenyl am no- 1H-i m dazol e derivatives and
pharmaceuti cal conpositions containing them The

WOReEEEMB3| nvention relates to PCT/EP2003/015027

1- N- phenyl am no- 1H-i m dazol e derivatives as aronatase
inhibitors and to pharnaceutical conpositions
containing them 5 Aromatase is the physiol ogi ca
enzyne responsible for the specific conversion of
androgens such as androstenedi one or testosterone,

AR MR e i ppmocenic
%ﬁﬁfposi‘ﬁons taimiagthehihi bi tion of aromatase is,

fore, a strategy of choice to interfere wt h
Abenpieset paerinnogelg ggtkﬁgﬁ\myﬁmwnmndazoie derivatives as
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A large number of azole derivatives are known as antifungal agents. Some imidazole
or triazole derivatives have already been described as inhibitors of the enzyme
aromatase. Generally, the imidazolyl or the triazolyl group is associated with
aromatic rings as found in letrozole (EP-A-236 940; Lamb HM and Adkins JC, Drugs,
1998, 56 : 1125-1140) :
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or anastrozole (EP-A-296 749; Wiseman LR and Adkins JC, Drfzgs Aging, 1998, 13 :
321-332) :



N CN Imdazoles or triazoles Iinked via a nethyl ene .

group to a benzotriazole are described in EP-A-293

978 : NN NNN N C 5 Diterbutyl phenols having a \
woNanaes3 M dazol e noiety in the para positi ONp@f/@p2003/015027

described in US patent 4,908, 363 and are presented as

havi ng i nflanmation- inhibiting and oedema-inhibiting

properties : R N-N-NI~X ?R20M R4 More recently, M

OKADA et al. (Chem Pharm Bull., 44 (10), 1996,

1871-1879) 10 described a series of

[ 4- (bronophenyl net hyl ) - 4- ( cya kdm noj - azol es
and their azine analﬁﬁs\N 7 {
PCT/ EP2003/ 01. 5027 NCNL |, 1 1t has now |

been found that im dazote ‘deri vat#ves which invariably
contain a 1-[N- phenyl am no] groyp denpnstrate an
unexpectedly high potency to i bt©N ar onat ase.

Accordi ngly, disclosed are 1 -[N{phenyl am no]i m dazol e
derivatives which are potent aromatase inhibitors.

Al'so di sclosed is a pharmaceutical conposition

c dmiidszoles gr trizzoles linkerl Vimg mesth@aite gup to a benzotriazole are described

m no] i m dazol e derivative as depicted
'bérL Eb\;%ﬁgé ar maceutical |y accept abl e add addition
salt thereof.

5  Diterbutyl phénois having a N-amino-imidazole moiety in the para position are
described in US patent 4,908,363 and are presented as having inflammation-
inhibiting and oedema-inhibiting properties : | '
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More. recently, M. OKADA et al. (Chem. Pharm. Bull., 44 (10), 1996, 1871-1879)
10 described a. series of [4-(bromophenylmethyl)-4-(cyanophenyl)amino}-azoles and
their azine analogs :



Al so disclosed is a 1-[ N-phenyl am no] -i m dazol e
derivative in the manufacture of a nedi canent
wone@wdsdss or treating or preventing various di $2858S003/015027
and for managi ng reproductive functions in wonen, In
men as well as in female and nmale wld or donestic
animals. In a first aspect, there is provided an
i m dazol e derivatives of general forrmula (j): RSC RS
(C%n R4 R3 R6 and add addition %ﬁlts, sol vates and-
stereoi soneric fornms there-of, whergin : WO -
2004/ 0- 54983 PCT/ EP2003/ 015027 /43R and Rz are each -
i ndependent |y hydrogen, a (Ci-&b yl or a (C3-
"CB) cydoal kyl ; n=0,1,2;_  R3, RS and R6 are each
i ndependent | y hydrogen1zgy\a (@I-C6) al kyl, hal ogen,

tri y

a

cyano, (C.,-0C6)al koxy, )

(G -Co6)al kyl thio, (C,-N@;}Pl{kyl ) | f onam do,
acyl, (d-0C6)al koxycarbonyl , am do group ;
R3 and R6 together with the phenyl ring bearing them
can also forma benzofurane
N- et hyl benzotriazole. In a ﬁééﬁa aspect, there is
provi ded phar maceuti cal comnposition conprising a
d

&t s povy faund taat imidazele derivativesawhish dovarigbly gontain a 1-[N-
R T B W

't REYREtRse. provi ded use of a derivative as defined above
OlAcBordipBigT ABASE féh liN-pReReRhRB]iRidasdsl saddidsamisral t
thereof in the manufacture of a nedi canent for the
t ree@poent aromafzse witlitosh of estrogen- dependent

di sorders, wherein 'said derivative is optionally

cofisp nelisclgsed ds s éuphareReRdiceln CoMRasieuti ¢ agent. In

acd esdivat ] oV.irfl€ der i yahi .

ag r‘S‘Z‘P?‘?b aaosdive! &b, P8 OYiRGheigritlofnitiSioid 2ikBtve as
depicted below or a pharmaceutically acceptable acid addition salt thereof.

Also disclosed is a 1-IN-phenylamino]-imidazole derivative in the

manufacture of a medicament intended for treating or
preventing various diseases and for managing reproductive functions in worren, in
men as well as in female and male wild or domestic animals.

In a first aspect, thereis provided an imidazole derivatives of

N

general formula ():

(CHn AN
4
R 3
R 6
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and acid addition salts, solvates and stereoisomeric forms theredf, wherein :



pharmaceutically acceptable acid addition salt thereof
wionobf4egnuf acture of a nedi canent for the control or

managenment of reproductive f4uncti ons such as MITEERA003/015027

female fertility, pregnancy,” abortion or delivery,

wherein said derivative is optionally conbined wwth a

LH RH agoni st or antagoni st, an estroprogestative

contraceptive, a progestin, an anti-progestin or a

prost agl %r;di n. In a fifth aspect, there is provided

use ofe aRieandvRi iave eagh dafiéiade - - -

phar rrace.gﬂ c‘gl ll%/ accept abl ema?ci ?hggg?rtg?%rﬁ %a(lcf Cf aél?/égfr 2 (G

in the @il e of a nedicament for the treatnment

or prewvemtsQn1af; benign or malignant diseases of the

uterus or the ovary, wherein said

br east , bl;e '
derivati ¥ Re RsptndbRalarg eachtindaendently tamirogen, or a (Ci-Colalkyl,

anti - est ogest i a RH nist o

ant agoni 2? .g§§fhé _e’(anrﬁg g%‘%ﬁhé]%@{yécm uPWé'?%s @F&ﬁf@@&hmr (G-
use of aCdelkyisulfonyl asulfehimied, abegﬂ Or ((§-Cs)alkoxycarbon or
phar nace&gri)@ah{i% al%cept able acid addition salt ther eo¥’

in the nmanuractut 9P 7a medi canent for the treatnent

or preveRy émwtommi%ﬁ;ﬁhbﬂﬂ% géeaﬁ-fwggtﬁémoéqi Ro fonﬁ a

pr ost at or%fhhe testis, n sal 've
opt i onalel?ei'f"Z Fpe @ Nimethyhennotriazolér ogen, a
progestin, .a lyase inhibitor or a LH RH agoni st or

n | st he description and clains, the term
derivatt Iﬁ(aci&%g';'(gﬁ?{/’%a itt%erﬁ rfae?rgwe% S Phamatenticah cohiposidsn @omprising a
vgrasdefingd h?}vdve:cmrabﬂmrmhaé;umca%d%ept%ba%gacg: %@c{ib"” S B8Fsof, and

: on s
pharmaddufiéa} : .radical is for exanp tﬁ)ﬂ ;
et hyl ?‘%}’?ﬁy %arﬁiésrbpr opyl, butyl, isobutyl, tent butyl,

pentyl, isopentyl or hexyl radical. The term "hal ogen"

Ih Sa Yhsler, d anin chl orine, brom ne, iodine
or fl uorﬁ%hg& atll?%?nngTﬁg’vgganﬂ‘se( @-%s‘;eé'y%ﬁ R§| defingd above or a

pharmacgfisalls acssatahle avishadditpnasals ticrestie theMAREHAIE of a medicament for the

freatmenp B pRsa Walolg carbgn atons, A
meneP 2%%:%&105%15?%93@%% IFHHers wWhereln said detvative is/| optionally

. - C8)
combmexi%qlaﬁgf%l endogting therapepticggiahexyl , cydoheptyl or
cycl ooctyl radical. The term"(C -C6)al koxy" is
junderstood as meaning a group ORin which Ris a (O -
"c8) Ukl aspsclctherieeis ahwvided Asd O - DRV HREY af ALY dbive or a

pharmacéutitalBaREBebI8 aBR LAk 0XY.. DI Opoxy, | Sopropoxy,
but oxy, E@i abut. glg)trlah&;ﬁéér} ?g{)tﬁ?%’é{/'," t'??— Meniaetseyof grmedicament for the

control O saanagemkenkyf raprotecdive flh&iohe <M, acyl .1 s under st ood
Pregnancgrsa cr)n n a] roup R -c¢ Ji_?ﬁm:i/\.'ﬁis‘%h %E r{w%le W#H@Z%?@"m@'
L '{%q'tﬁ? de l{"gﬂ’: Yéharein ssictiderhative is optionally combined with
a LH-RH agonist or aptagonist, an estroprogestative contraceptive,
anti-progestin or.a prostaglandin.
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a progestin, an

In a fifth aspect, there is provided use of a derivative as defined above or a
pharmaceuticaily acceptable acid addition salt thereof in the manufacture of a medicament for the
treatment or prevention of benign or malignant diseases of the breast, the uterus or

the ovary, wherein said derivative is optionally combined with an anti-estrogen, a
progestin or a LH-RH agonist or antagonist, ’



Compounds of fornmula (1) formadd addition salts, for
exanpl e with inorgani c adds 4such as hydrochloric add,
hydr obrom ¢ add, sulfuric add, nitric add, phosphoric
acid and the like or with organic carboxylic adds such
as aceti c acid, propionic acid, glycolic add,

AN T & Vdih agd %at %Q'Jter IS prog&j&gabééz Cled%{vgtﬁvgg%ﬁge?ﬁ%ég above or a

tartaric ac?
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rogen,

r-tri fI uor onet
proge: 1a§¥)§s§||rﬂv!pi ort95|a 6@93% or prtRgaEstal koxy,
trifluoronethyl, (Cl CG)aI kyl t hi o,
In the desaipfiah lepd sildifentte M‘m(‘(@tl-cgﬁ)k?l"“i@&)i&él%ﬁ%filyés megmﬂgfh

or trifluoronet

llnear'ocf &égcqege@w%g@ﬂ'u chaué,%apqgugall do %cqrbg@taﬁa'ns v t{G:-Chalkyl
radicaplisefoy| exaimple 4 Pidthy, wtﬁﬁbﬁeﬁpﬁpﬁz I 1;0@1@0 Sert-butyl,

preferred are the conpounds ©
pentyl, [sopgtyl or heyyl redicalry and R6 are each hydrogen . R4 s

The tdtidl 98 iy, rif t ecia
__pref eﬂgg%l lc?ﬂg%ﬁ?gh s rl1€a(d-[| a\:nh" ﬁ?'ﬁ @%@W flugrine
atom.R3 j s cyana ; those wherein RS is hydrogen or

wherein n is_1. Valuable

f\ "y s d
:h;" té’: ‘:0%2@95"‘? igchde f&?’é‘ﬁq @%@Qjﬂwpacwmd mepnsicyclic
ydrockBbhon avmgBtoacarbon atoms. A (Cs~ oal 1 is for
TN (4 FIoaty Rl forssele A
-CVCIOPWPS’QHI%%QLEEH pppm,éyt):lo#egyl ctyer:lloheptyl or cycloocty! raQ:)::aI
The tefn [“[‘E éaﬁh! d??&'dﬁzﬁkde}st%a Fé\krﬁé‘anﬁ'ly g b%%pe(% in which R is a (Cy-

benzoni tri

| Cs)alkyh,af Ne*(imdrahweaa 6Cr¢s)§ﬂ<¢xyf\l’dd4bag mfaltmr? aRhénbkynethety;
azol -1 -

PFOPOX? ngﬁ&g@fo n%tﬂﬂ'r isp! L'&Loﬁyl '_tertn]:)utoxy, -penty oxy or isopentyloxy

radical 4- [N(1Him dazol 1- yI )-N-(4-f1 uor ophenyl net hyI ) am noj
nitrile,
The te"ﬂg"[’cﬂ(f'dsl ?W%%W@Q 9 a3 RZl—rﬁaf lin whish Reisnydseplry by am

i no] benzonitrile, and the acidgpddition salts,
sol vates or stereoisoneric fornms thereof. By virtue of

- (CCo)alkudias d@ﬁ'}!&:bﬁbove;/ to | nh| bit aromatase, and thus to
Compomadf% Irlx (ﬁ 31[11% %?:ld addition salts, for example with inorganic acids
) such as hydrochloric acid, hydrobromlc acid, sulfuric acid, nitric acid, phosphoric
* acid and the like or with organic carboxylic acids such as acetic acid, propionic acid,
glycolic acid, pyruvi¢ adid, oxalic acid, malic acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, cinnamic acid, mandelic acid; methanesulfonic acid and the like.
_ Prefetred_compouhds of formula (I) are those wherein :
* nisOori; i
* Ry and R, are each independently hydrogen or (C-Celalkyl ;



endogenous estrogens, the conpounds of the present
i nvention can be used alone or in conbination mﬁth

Wog‘ﬁ‘g@éﬁ’ga ive ingredients for the treatnent or
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Yon 25 of any estrogen dependent di soPHE@PW:"m“M"’
for the managenent of estrogen-regulated reproductive
functions, in humans as well as in wild or donestic

ani mal s. The breasts being sensitive targets of
estrogen-stinul ated proliferation and/or

differentiation, inhibitors of aronmatase are

especihalp,)is Uﬁaﬁbldr thfludrb@ethiy/eat ment or  prevention of
beni gn breast di seases in wonmen, gynecomastia in nen

and i Beni §n BydvgeRm i(Gnaaelkyr ed@logenmor@dandt h (&rCslalkoxy,

R i TR S e s P S

|Q Candaiglkagcobonyss, suppl 12 : 3065-3072), or in

pes ebedid) S Teloakn W Toallon) b FRmITN

est r ogerry is hydrbgermpchani sms _of ovul ation, inpl antation
and pregn n%ﬁ i nhi b tors of aronmtase accor di

The | oo e B iogsherauth the, RRepRtraEI  Hrethylbenzotriazole.

Aféﬁtpi'é@ﬁ"@@ hﬁ@the%@ﬁn‘pb@ﬂc%séﬁ%ﬁmﬂé Qmﬂﬁéme pur poses in
wonen (Njar VC and Brodie ugs, 9, 58 :

233-255)N@d A1 as in ferral es of wild or 5 donestic
ani ma| spegi 1 anot her reproductive
FOER] &% R %}‘é ﬁhgffroHén

organ responSive gerrc’stinul ati on and
i nhi bt iRans bélogemnmmerﬂrlﬂummmdmre useful to treat

BansR Y BPrerEat Gunt of rovm e ke W Sl B apars ; those
whtret Rsishylr é;eMV@FT&EﬁdoNbrﬁéthMG #HacthBcOh&retM isDr,ugs,
1999, 58 : 255) or in female domestic 10 ani mals.

Yelualle &PVPB‘@'PCH@FF?— ﬁ@eﬁﬁ?§r°6'l i rawp swisisEed 6F: est rogen,
haRidbLieg n%z@[f-l—g{? ﬁ‘ﬁﬁzo%tp&ggahég@%qetﬁ )a}n‘i[ﬁﬁ}beﬁ%}f?ﬂ'ni@l

or unti nel estrogen ction” suc

MN;(é!vlsmldﬁzolowlb;N é%rddm@nbemnimphhelémml@nmm@ﬂ&ry
SESRARBYERY OBl ot it e,

A aREN- (B -irnidainil -y eming)eis-Hdnzenitvik) i ng beni gn or

TR PP P A R oo by o bRk hiE0 S 06 1
HgN-(aHsmidzeaef-/D- M—(Wdiﬂu@ﬁiﬁﬁ@ﬁ}lmetMyl)Bmﬂfo?tﬁEﬂz@ﬁiﬁ'lle and
i nhi bi tors accord |\@%¢Sa¢r&t¢e i nvention. |In males,

dditigngsaitessal regigerpeni s ghereefsponsi ve to

SR NP g 8 iy i o
@riogenes dd@gensy libe ebmpeundsrafrthe gsesenhimvbinticor carchen ubad alone

%dcotrﬁniﬁgn%%twﬂ{ th%r active ingredients for the treatment or the prevention
of any estrogen-dependent disorder or for the management of estrogen-reguiated
reproductive functions, in humans as well as in wild or domestic animals.
The breasts being sensitive targets of estrogen-stimulated proliferation and/or
differentiation, inhibitors of aromatase are especially useful in the treatment or
prevention of benign breast diseases in women, gynecomastia in men and in benign
or malignant breast tumors with or without metastasis both in men and women
(Brodie AM and Njar VC, Steroids, 2000, 65 : 171-179; Pritchard KI, Cancer, 2000,
85, suppl 12 : 3065-3072), or in male or female domestic animats.



prevent benign (Sciarra F and Toscano V, Archiv

Androl, 2000, 44 : 213-220) or nmlignant prostate

tunors with or without netastasis (Auclerc G et al.
WOEHIYHi3st ;. 2000, 5 : 36-44) or to treat, prmmzoomlsm
control spermatogenesis funttions or nalfunctions, in
men as well as in male wld or donestic aninmals. 25
Estrogens are al so known to be inplicated in the

regul ati on of bone turnover  therefore, aronatase

i nhi bitors may be useful, alone or in conmbination wth
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PCT/ EP2003/ 015027 oun s 0 rnul
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nana ment of reproductive functions such as male or
‘fertility, pregnancy, 5 abortion or delivery,

t h’ﬁe G%W@éﬁ@&h@fphf@élﬂbﬂ:ﬁ sﬁhr)ce‘b@%sﬂ%%éﬁo fﬂﬂlﬁ?ﬁ?s ¥ 4rBmbse can be
exaqrégl e a LH RH agoni st or antagoni

e¥f WB@@S@@PW@' @'otmtmei‘epvaw ewog@nqge@atmn such as polycystic

Pl BRTE R ol Boba Wl dD G, S0 PO siochen

pM@l/@rﬂlA dR9%Hf 6bheniida- 169) rrﬁ)k/arg{mrat-: wel ess asn-obartdne but estrogen—
t erus,. or e ovar t hey can be co

V\Pr%ﬁﬁtt:m% bb—zﬁlgﬁa?ﬁ paggﬁapgggrﬂors wi %r‘?ﬂ‘ ipetasta gﬁﬁgsgpp H and

agamdaw @EndedHreoRevicits, 1098,11%: SIS0 mbVRisb b@ﬁéﬂf%fm Seatment
gvent i on of l%enl gn or nal |t%nant di'seases of th

Q @rpraatgse inhibitpsaarardinge the dwestienis of f or mul a (1)
Cﬁﬂ rﬁﬁe§0'£%§‘d§c€ Bhd htesBEuSx 32818 %E‘?—I-aﬂ%—? qg%%c?%?x@otﬁ estrogenic

progestin égse inhibitor or a
aﬁtfﬁ@j@ﬁ*ﬁf‘sfﬁbnﬂ Q; ét&fofds,olﬂﬂgn 64" G1OrGITs Gameatu 5 dtal. aﬁ;t J Androl,

p ol f. 15 conpound

PLOKEOR 1 188 N FhiasigS S8R 158 B weot or o

smgemrmrmgn (Smar&s Band V@scaho herasly Ureirslf 2000 44 nrmgfzzm or
ni s[:rat var |tgt| on of dose over

ROt RsAtn st oh i BbuS et s G 6.8t aloPncologist,
e2600p| 3 :bse-4fRIoR toelresX, [HEGWHENH Bbntrol spermatogenesis functions or

malfunctions, in men as well as in male wild or domestic animais.

Estrogens are also known to be implicated in the regulation of bone turnover ;
therefore, aromatase inhibitors may be useful, alone or in combination with other
antiresorbtive or proosteogenic agents, in the treatment or prevention of bone
disorders according to appropriate therapeutic sequences or regimens.

In addition, estragens are involved in the regutation of the balance between Th; and
Thy predominant immune functions and may therefore be useful in the treatment or
prevention of gender-dependent auto-immune diseases such as fupus, multlple
sclerosis, rheumato;cl arthritis and the like.



The invention thus also relates to a nethod of
treating or preventing the above- 20 nenti oned
[ , conprising the admnistration to a_subject _
‘Noﬁﬂ&ﬁggﬁgthereof of a therapeutically effect?gg&gﬁﬁﬁﬂfﬂn7

of a conpound of formula (1) or a pharmaceutically
acceptable acid addition salt thereof, optionally in
conmbi nation with another active ingredient. For the
treatment/prevention of any of these di seases, the
conmpounds of formula 25 (1) may be adm ni stered, for

R tRe @ndoubds taPPigEMulay (TP aF€ NidpidibteYad iftr dos ag@tment or
unit fornulations containing conventional non-toxi

prrventien f i sstPos-deneagenlb Hisodery i tpy can g Gombiped A one or
T . ’
{8 e ORRE HEATHE BOLIRBE SqHIED, B AR 8 ool o

sikdrabemennoft tepragiutthas fuhotions such @s, méle ror tfemaale fertility, pregnancy,

adm.nistration of the co u of farmula.(l). .

5 BBMOnaPEAELRRY. e’ AnAUIRE B ForBlug, At o6 ' omlitt with for
eNdeplcaBeDHRH ApEtitt 0N antadunisay @n Ooettroptdtesative aohiraceptive, a
intrastemal injection or | nq usj on t echni quesmd%n
RERASETBAN &t OIETBLe e RtosEAgIaN IR YEhen the eBRpdRv L faimulz (D
GRS irkENRA P TheAf Gt REAEST préfertiont Fdehighd: TRalign&it diseases of the
war m bl ooded ani mal's such as mce, rats, horses,
boeast,ehe heerps odthgsovaratibey ear be wombined Mobu@gaan anti-estrogen, a
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10 BGReHEG e MERE polut G RABIIRRE I S GRINE GBRment or
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troches enges,.. agueous ar. oj uspensj ons, ..
GPTEHIS, o EBHACT: 67 B6r CTuiiace Wi fPE Rsunle aly gntigndrogen, a
Wéesﬁﬂ,@é?b@éinhibl’cor Y4 LRRHEg@Iidt o batage@BRosi ti ons
I ntended for oral use may be prepared according to 5
ARG HRETn oepMbiRRcn  FeeTE Heergint T Gyt pretasah i9ra se-gemingstration of a
15

EB@\?BB&? Wl %U%Op@o%& | £48S or ARGkeS gﬁ'!}.r CAHEPRaL R4 SsilFdY¥ances,
contarn one or nmoré agents selected fromthe group
droespiestivengl te sataret ehihegtimgeoft administreiaon agd &g Meration of dose

980 TR of 03 P, SERIERY o, ORRB oo ror example be
paegial &t degosntial. Tabl et s contain the active ingredient
Thednvertion Byt pisp dREESR £ MEBI S0 {SRING O Gre{EHing the above-

20 RsHifoRed dlsagek, il theRBEnisRAEdntioaNéibiemin Reed Biereof of a
exanpl e, inert diluents, such as cal ci um carbonat

Srrrperticall efpctive amoHet @fse CoraBOWC oh P RH 08 ag:rhasr’naceuticallv
%eéérgagﬁ:@{;eﬁ%&%h SHARLL R mﬁﬁb indéo?tlllﬂiﬁﬁ%a\hﬂj’i‘gnomer active
agents, for exanple, corn ‘starch,” or alginic acid;
imgradiegt.agent s, for exanple starch, gelatin or

T4 She AP PR B o957 e A B o B
25  (Ncoay o Rimibkibeyed ®r Sanmfet @il Yopically, parenterally, in dosage unit
formulations containing conventional non-toxic pharmaceutically acceptable 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 formula (I). The term parenteral as used herein '
30 includes subcutaneous injections, intravenous, intramuscular, intrasternal injection
or infusion techniques. In addition to the treatment of humans, the compounds of
the invention areeffective in the treatment of warm-blooded animals such as mice,

rats, horses, cattle sheep, dogs, cats, etc.



known techni ques to delay disintegration and
absorption in the gastrointestinal tract and thereby
provi de a sustai ned action over a |onger period. For

WRIEHPIE83 a time delay material such as gl yc@GIVEP2003/015027
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monostearate or glyceryl distearate may be enpl oyed.
20 They may al so be coated by the techni que descri bed
in US. Patents 4,256,108; 4,166,452 and 4, 265,874 to
formosnotic therapeutic tablets for controlled

rel ease. Fornmulations for oral use may al so be

P Bhp B BRicanE SRl B RafiAR R R ARG g afbe ¥Pa form

e saitablee forcarklc usan for exdmplat es teblkis) drochdsp $gdkages, amueous or oily

kaolin, or as sqoft gelatin capsules wherein fhe

S pesiothy BheShe pB%ds of ST mISIgts, AP sort capsules, or
LpsTor ERbrsERamphstidieaitehdad for orbl GHél iHlaypBE dbdpgafed Btcording to

ol1ve oil, Aqueous suspensions contain the active »

i ABY Bwthast koW bmihe: aik éoniihermandpeilinefsphaspeausicl gagppositions

t BRd gﬁéWEéﬁﬁngrflt‘i‘ongfmé\ﬂ H@‘&Hﬁ S BE ﬂ'?dr?%?en@é%ﬁcted from the group

exci prents are suspendi ng agents, for exanple sodium

c aorsiskingeif spleetsning agants, fiavbyna agentsosworirgagents and preserving

-

diTsisletsséonai® thavatiivenggrgRnt  all@ixtarcanit ao-tmad phatmayeutically
occurring phosphatjde, such as lecithin,

c BFr@atRbIa ExFPigRiSWRICE a5 SFaBlekiarethe mawfgéuw ©f tpbigsy These

aed t e e ' :
Skt o e, AL N REE SRR Sl gponatc sodum

pcaybomate, ddctesehydalaium opfiasehatet A | diym Hilosphate;plgsanuéating and

R Ao TR p ey Lo REAEh o SAREERF g s, or

eskamnsie Geartly, egbldtinoon dcatiby amd iubsicating agdmes; ifdroexasuple, megnesium

Dot SRR SR ) R PRV B e SO S5 b prea by
5 khévintdchhiged® apdisinkeidtionl ardindbseidtiee i theQasByimbatinal tract

pol yet hyl ene sorbitan nonool eate. The aqueous .
s a8 EharEbn provide asugipedeation ewy #dongsy geriod. For example, a time

B?E@grl‘f@f I MESuch T 4 gyg@@?“ﬁoﬁs@&r&t@br NGIXPRY bistearate may be

roxybenzoat e, nore col oring”agents, one
oemptoyedf | avori ng agents, and one or nore sweetening

a S C rj pPAr )
oy Biayp 5 o8 el BE e SRR be BB Pberym 256108
ag}16e L5 rpEer263)874 o farm vegetiatreeapmeutic tdbiats foraantrelied release.
arachis.oil, olive oil, ,sesanme oil%?r ﬁocon t. oil, Eor herei
i Formpiaiang) fop pral d5e fnaysalsq BeinieseRres 9 ardgRAt Fpsules wherein
S WP 8ARIO Ry rdMehtCRYhBEA it RCIRRR! Bdlid diluent, for example, calcium
carbonate, calcium phosphate, or kaolin, or as soft gelatin capsules wherein the
active ingradient is mixed with water or an oil medium, for example peanut oil,
- liquid paraffin, or olive oil.
Agueous suspensions contain the active ingredient. in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are
suspending agents, for example sodium carboxymethylcellulose, methyicellulose, '

hydroxypropy!methylcéliulose, sodium  alginate, polyvinylpyrrolidone, gum

- tragacanth and gum acacia; dispersing or wetling agents, for example a naturally-

occurTing phos;ihatide, such as lecithin, or condensation products of an alkylene
oxide with fatty acids, for example polyoxyethylene stearate, or condensation
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 Risnersible Roviare Ao oEanuies suikeble fon RrepalR

agent, for exanple beeswax, hard paraffin or cetyl
al cohol . Sweeteni ng agents such as those set forth

ve, and flavoring agents may be added to provide a
wolipBust

e 15 oral preparation. These conposi FICEAP2HEP15027
be preserved by the additi dn of an anti- oxidant such
as ascorbic acid. D spersible powders and granul es
suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in
adm xture wth a dispersing or wetting agent,

BHRRERTb" SAREAL U0 08, Gel P BB s, o erampie
sestpdmdethgleagenycstaasle arxeomdentationh byodubssef ethyleadyxide with
diti O'Hglaﬁgl)é I p.ents, for exa

|
Saie SHs &gﬁggcg%ﬁ gy g iial 158 96 PohRyEtRyighs sorbitol

%n@él@é’c@ﬁb%ﬁ&n@&%fﬁﬁ&k&i @ﬁfletm,«faﬁeqas&dé RRE paftid Beers derived

i nvention y also be in the formof an oil-in-water

&am datdn. acidse apidl einls anhjidene for \exgEplen| polysithyleneo sorbitan

R
fui eabipte eiinyl, sorf y-prapyh gehydroxgbenbeateadne @k | pereowbaringnagents,

hosphati des,. for a e soy bean, |lecithin, and

Bat 8 0t syt ipp 2o Lo MO esiing Fogts i 25 crose,
besshdri orodeByAisiEes, for exanpl e sorbitan nonool eat e,

and condensation products of the said partial esters

fily rsugRansioan emay i e formylated ynpreepding oflpe PFijHee Migredient in a

ggde%@%u,ﬁ%}o&kﬁ@giard'&% BfF“biﬁ)eOB‘it?; é@#_wg' &P of WEGHA oil, or in

sweet eni hg and avour 1 g agent's.
plireratentiesichcad liquidnpesifiin.offe nllyy stspensionsh exdyozamtaih aathickening

L 1of e BE s B P orcs BB SHpBR s sucn
Enthose aeit forthi abgve, harekflavotihgagentd insiebs addedoto pveide rgpalatable
B PlspaBien 1 BB oI RRe v i, BrSEuRY By e gion of an ant-
alhaae sudigs sécFbit 8ciln) ect abl e preparati on may al so be

a sterile injectable solution or susEension in a

> acee of A 2 PaYRALS SHERension
B?ﬂﬁeeé%%ﬁﬁ?:lneof%atélr Er%k/idi"e'(}ﬁé‘ atﬁl/e]ingfe?héfg? R AbaurdVRinG bRBersing

accept abl e vehicl es and sol vent may be enpl oyed
ar avelking ragerl, ngusperding | agenbreng ene ¢rs @RI presedhiives. Suitable

SELEHA BB o s SN P By e
slvesde moentipnee dibove. Adultidnal exgipientss forasyampe swdetkningdflavoring

oi be enpl oyed, i ncl udi n nt heti c npno- or ..
e S Y aisn b BRSeTa NG PHEEACeUHE, cagpgrtions of the
Rebittion Mgy WES Belintihe e BABALIIGA-vidtet BinBRIGRDTRE -olly phase may
Dosage | evels of the order of from about 0.0001 ny to

b 8 vegeablepik Joroexaple olive oil or arachis oil, or a mineral oil, for example

liquid paraffin or mixtures of these. Suitable emulsifying agents may be naturally-
occuring phosphatides, for example soy bean, lecithin, and esters or partial esters
derived from fatty acids and hexitol anhydrides, for example sorbitan monooleate,
and condensation products of the said partial esters with ethylene oxide, for
example polyoxyethylene sorbitan monooleate. The emulsions may also contain
sweetening and flavouring agents.

The pharmaceutical compositions may be in the form of a sterile injectable aqueous
ot oleagenous suspension. This suspension may be formulated according to the

known art using those suitable dispersing or wetting agents and suspending agents
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10 wei ght per day are useful in the treatment of the
above-indicated conditions, or alternatively about
0.1 ng to about 2000 ng per patient per day. The

wmnouniiossf active ingredient that may be conbi remER®IN015027

the carrier materials to pfoduce a single dosage form
w Il vary dependi ng upon the host treated and the
particul ar node of administration. Dosage unit forns
will generally contain between 15 fromabout 0.1 ng to
about 400 ng, preferably fromabout 1 ng to about 100

%icﬁ 3\%;@ ?)g;lim%i,ﬁggéﬂe g{%qevrgatgjjh%gﬁ%ilng%a%i% gpe?p’gn ,ra]"t@ng,zaiso be a
%t%giieggg%t?@g Og o éor\' g)\i; ‘é‘%ds*aer%‘?ork‘ €5 Sh@Rehxid ParaRdrally-Adkptable

_ or any particular patient
willidnt demp solventp ofor acxaamplet §s of Solutionr & | haibutanegiol.nAmong the

age, d i ght |_.h ' .t .
e VOB s Bl DA o B v g sotaton
axer abidit Shdion eRBRds atdlaibranth t hddisienerdteyleof fitede oils  are
particul ar di sease undergoi ng therapy. The .
e P OMCS BRI IR TURETB Farcii pigpose any
o i : - ) . At _ i
el 1,545 PR g St o pices I
2061860 F429 aciBCTidER2006ic GLS0TT use in thepreparatiopafiieciadles.

SRS ekl e gk AL B by b AP o vy
Ricidit -per MayQve useh@ inNh&2reatment of the above-indicated conditions, or
alternatively about 0.1 mg to about 2000 mg per patient per day.

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
particuiér mode of administration. Dosage unit forms will generally contain between
from about 0.1 mg to about 400 mg, preferably from about 1 mg to about 100 mg,
of active ingredient, typically 0.1 mg, 1 mg, 2 mg, 5 mg, 10 mg, 20 mg, 40 mg, 50
mg, 60 mg, 80 mg, 100 mg or 400 mg.

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

The 1-N-phenyl-amino-1H-imidazole derivatives of formula (I) of the invention and

~ their acid addition salts can be prepared following the general scheme 1.



RS N(CHNH2 2n N-(CHZ)n R5 R3 R6 RA RBR6 5 R4 Rl

1 "2 R2 NH,(CH2 n -(CH2 n R5 + X R3g6 R3" R6 6 R4

7 iR R/ 1/ \\ ~-NR R NR ~\~iCN(CH n NH
WQ@W’W‘)@M | + X R3 R6 R4 R36 4 9 8 WD 2004/ BEHBEH03/015027

PCT/ EP2003/ 015027 12 Accorlding to schene 1 aniline

derivative (1) is condensed with the al dehyde of

formula (2) and the imne internEdiaIﬁhls reduced with

sodi um bor ohydri de or hydrogenat€tytsiang palkgGHQ 5

pl ati num oxi de as catal yst to af

di sgbisdrhd it ed aniline (3). SairB an

be {repssged) by reaction of a 5 hal dgeno derivative R4

(8) with an aniline of formula (1), The

N, N-di substituted aniline (3) is c&nverted t:lltss

nitroso derivative using standard conditions, then
reduced to afford the 1, 1-disubstituted hydrazi ne of
fornmula (4). Alternatively,.the 1,1-disubstituted
hydrazi ne (4) can be prepared by selective N-

al kyl atN n of a conpound of fornula (7) withh a

/@ o@%oﬁ%‘l@l)ﬁ@,asl ng the_ t he_. Q,N—-—(GH "E;r RS
R3

R

H Ri
\N-I\_;Me
ChMe
sf-‘/\N R
!
N—(CH)n NH,
I ;;] 7 N——{CH
R3 - - A5
y R4 R3
2153
5 R4

R& 6
R4 7 .
R1 A1
N N
I3 [
rl\l R2 N R2
N S " fctin
L — &
R3 Rs ‘FM R3 6 4
0 o .
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10 conditions described by U LERCH and J. KON G
(Synthesis, 1983, 2, 157-8). Then, condensation of (4)
wi th a dial kyl oxy-al kyl -i sot hi ocyanate derivative or

wamosestaryd enedi oxy- al kyl -i socyanat e deri vati vepcahPmydsisoz7

the thiosem carbazide (5) whkich is transforned to the
1-am no-i m dazol e-2-thione (6) by treatnent with an

acid |like acetic acid or sul phuric acid. 15

Desul furization of (6) in acetic acid, follow ng the
conditions described by S.CRIVAS and E. RONNE in Acta

Chem ca Scandi navi a, 1995, 49, 225-229 glves t he

tcoardling- 10 sgitearey L aaniling. detivakivel 42 ik Caredanved Wjid (he) aldehyde of

Sl (20 B ke SARHTRASE i lut! Sogiym borohydinde or

Alytieygenkted eligin [1 dg:@mmm i bla‘zﬂmeo%e asr céﬁyststoaafford the N,N-

Coou s D S0 30,35, % By s eptin of

2 g)g@ﬁé AefAIVERE) \Xfﬁ‘ﬁ 'aM @nfide of fdimulzofthowi ng exanpl es

tests are intended to illustrate the invention

kuewwtd:sub@mw@:t anikinst (3) igcanverted talts pirosprem/RRxg LeRg siandard
THE

Sohbon Sl ianbtis, arfbrg 12 LY ibunbtifited hydrezine of formuta (4
HAlredrativklgy thee b Zadisiddsiitited 3gdi@ting, (4. cﬁﬁSaenpltepatrad by selective N-
%?@%tﬁ%%g%%]%qnﬁgf%ﬁnﬂ% (xga‘gggdded ort 'o(%ri’ e@‘ﬁ? 6%) using the‘

Mo Eitibes Wesrisdd b\f @dLaiCH aed tm@mr@sfsoxgsz b, 137:8).

preci pitate was |tered, _washed with ethe Enﬂ
ﬂa@ne@onc‘r‘ﬁr\sa@mpft ) it & %@W@'r%kﬂdﬁfﬂﬁhlo?@@e‘l §rivaifg or an

G Ml PUSBERSHPerBfvd, SO BTG teia8 (5) which i

port| onw se and the reaction
m‘a(tsfurmed/ets meu 1—a-moamadazgler2-b‘nw fluby tlegtment pgith an acid like

8 gdltloi,r'1 aqcetlc add (3 n) and water (500
rﬂcf,’c?ﬂ OBF%!B l]gfcta’a € was filtered, washed -w th water
anduiitizadon of ¢6)via aaetihadid, falidwidg (tﬁa cemditionssdesefhedrpy S.GRIVAS

130(: §¥’ﬁ %00%% &ggrg }F;%T/ %003/1%%033 ggéﬁ;%gg*gk',g%me final 1-N-

7 pheRyldmmid- imm’élb&ole H‘éhw[?@véh(@, Broptiedslfyeconbetted to one of its

re Ia i ng the 4-chl orobenzal d by
o mp%gangagp@gﬂglg @cid_addition sa}tl:s Alternatwely compound (I) where Rj

%rfléig%:?ﬂl\é\%t%ﬂnm o‘i}ég '@%E%‘éﬁn beg?ﬁtailnﬁcé bzf condensatlon of the N-
damitiazoloaniline (9) with the halogeno denvatlve (8).

The following examples and tests are intended to illustrate the 1nvent|on without
however implying a limitation.

PREPARATION OF THE N-ALKYLANILINES (3)

EXAMPLE 1

N-~(4-chlorophenylmethyl)-4-cyanoaniline

To a solution of 4-chlorobenzaldehyde (35.69 g, 0.253 mot) in absolute ethanol (250
ml) was added portionwise 4-aminobenzonitrile (30 g, 0.253 mol). The reaction
mixture was stirred at room temperature for 3 h, the precipitate was filtered,
washed with ether and poured into a 1/1 mixture of THF/ethanol (250 ml). The |
resulting suspension was ice-cooled, NaBH, (4.8 g, 0.127 mol) was added
portionwise and the reaction mixture was stirred at room teeremture for 0.75 h.
After addition of acetic acid (3 ml) and water (500 ml), the precipitate was filtered,

washed with water and dried to give a white solid (51.27 g, 84 %), mp 130°C..



- 4-cyano- N- (3-fl uor o- 4- net hoxyphenyl net hyl ) ani | i ne

(rrp 1080) were respectively obtai ned. EXAMPLE 2 10
no- N- (4- met hyl phenyl net hyl )aniline A m xtu

of
W(bz‘l"&ﬂ’dé%ehyde (40.68 g, 0.338 mol), PCT/EP2003/015027

4- ami nobenzonitrile (40 g, ¥.338 mol) and 5 % Pd/ C

(4g) in absolute ethanol (300 m) was hydrogenated at
room tenperature overnight. The reaction m xture was
diluted with nethylene chloride, filtered on celite
and concentrated to dryness. Crystallization from

e‘&l&@ﬂﬁ' (ﬁﬁt{e& ?%%éjd%?H? 4;\3@3%91@ I 5h (d7'iH§ H20- 9%0"@11 Gmg

(Wsing tije, sabreqBrocetiure Eyt replatiog Ihes@-ctl obenglgefwds by(d,

2H) Usi edure but repl acing the
.p-tol ua ?a@i‘if’g‘gggv Id%hﬁ e(‘5yanobenzal dehyde, 20 -

3, 4- di nBAbeyPatiehgblyieehyde,
4- cyano- N- (4- cyanophenyl net hyl )ani line (np 156C) and

- 4-cyano- N (3, 4-di nmet hox phen nmet hyl ) ani n
1500) - fusyanor M4 paeethoap) e “@5("#%@3&

gr eBZP legkgd%cor 35 F‘% t he %l?gh ’@ﬂ'}‘%ﬂﬁgﬁf‘g‘ﬁegﬁr@ﬁﬂ@“@i ly

thareaquhcbvelymﬁ’&med%(S) : 419-423 and Organic

- F G oup Preparations 1968, 1 : 374- 376.
EREMHES o'

" 10

M—t(féhdshl(ﬁm@éthﬁmﬂéﬂyﬁhéwﬁ)ad%e(4 cyanophenyl ) hydr azi ne
To an i ce-coo

28 SRR R DAOUHBRS AP 578 A FAETRofgrgpnitl (9.0, 0338
”FH ) ddd 2-ob PIEPAqY }590%1 \éﬁﬁméld@)@ lﬂi)ﬁ@éélﬁ\kc%géhfated at room

rumnitrite (9748 g, i n water m).
Tm;m@tura owermgfat ufhe wagtm URETC ‘&@S Aisae tV@Wp’é\ﬁﬁWlﬁ"é chloride,

- Heardoh R S el 0 e Mg lgyn o thanol afforded
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watvehite(s8lid (4.9 vp8% 6)led 10086d t he reacti on was stirred

T R szc#é ot Wt tnts ohE 48000 78730 (m,

SiHy,’&Esk {[hreH} h. After extraction with ethyl acet ate

t he organic ayer was washed -succe \ ﬁ(y with a
Using the same procedure but replacing the p-tolualdehyde b

- 4-cyanobenzaldehyde,
~ 3,4-dimethoxybenzaldehyde,

- 4-cyano-N-(4-cyanophenyimethyl)aniline (mp 156°C), and

- 4-cyano-N-(3, 4-dimethoxyphenylmethyl)aniline {mp 150°C)
were respectively obtained. '
PREPARATION OF N, N-DISUBSTITUTED HYDRAZINES (4)
These are generally prepared according to the procedure described in Tetrahedron
1982, 38(3) : 419-423 and Organic Fonctional Group Preparations 1968, 1 : 374-
376.
EXAMPLE 3
N-(4-chlorophenylmethyl)-N'-(4-cyanophenyl)hydrazine
To an ice-cooled suspension of 4-cyano-N-(4-chlorophenyimethyl)aniline (30 g,
0.125 mol) in 2 N H;504 (150 mi} wés added a solution of s9dium nitrite (9.48 g,

0.137 mol) in water (30 mi). The reaction mixture was stirred at room temperature



5 saturated sodi um hydrogen carbonate solution, water,
brine, dried over sodium sulfate and evaporated under
vacuumto give a white solid (30.5 g). To a

weuppeseson of the resulting solid in a m xturecopkr2003/015027
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ether (60 mM), AcCOH (60 m)isand water (60 m ), was
added zi nc powder (24.5 g, 0.375 nol) at such a rate
as to keep the tenperature below 35 C. The m xture
was stirred for 2 h, AcOCH (60 m), water 10 (60nil) and
zinc (6 g) were added and stirring was naintained for

Non i & SRiionif eedin Mie (S Bya 1o¢ mih ki waier (GEED Wi added,
maﬂ: at:fbr?waxlstﬁeat@teﬁngﬁthg JMRHHCE ¥RfurRXiitRe(8d g, 0.095

acetate and the organic |ayer was washed
winbh lwaweter (@0 mb wael agidedcrngviiie sersfion waa sttred fghd h. After

SSh4EE L EORPBESTML e S TP AR sy i
?ﬁturgtkelgdlaatﬂgrgghycﬁ%@ﬁ can?pg?ﬁmdamtgfbﬁm;& é lﬂfﬂf, JYried Guev Fodium
S, . 4. S, . ‘ ) 7. . .
79485ty @ind mpog‘afe%U% U i e e SB*}%Z%% Q- To @
bﬂ{sgér?s%rﬁ@f e Fééﬁtt:ﬂg Gy BT B"nﬁlﬂture of ether (60 ml), AcOH (60 ml) and

henyl net ani |l i ne
4we§ea»6£ﬂ W%Mﬂié@g@lpﬁ éﬂ‘p’dﬁ‘e@ﬁﬁly 9,4hB73 Rwl) at such a rate as to keep

th%ytgﬂ@e%:t%% tfel#rﬁéﬁdp é GF n\%ﬁr{«}r\;@ ﬁFFéJ%'r)ZG}?'AddFP(GO ml), water

4639}4‘51)10!’1&'-204: o @I)Om‘rernddedt:irydl Jtming i was n@fintained for 0.5 h. After

ano- ‘IIE-F 3 93’9 g{%& ﬁ&ﬁ%rﬁetﬁ%?) ﬁpérrlec':l " inorganic material

'\Rnraé %ﬁé@mf&ﬁ,}i'a‘@ﬁa@%e Wroduét aparepracky | Withdathyli atetate and
Nthﬁ(rggamlg dﬁ»@r maﬁérfaﬁbw witBrWateR bripe 1Nk dries ues seriumryifste. The

h t ‘
) gﬁ‘?% SIS oﬁﬁ T ? ﬁﬁgf% %ﬁcﬁ%m(fnd@ﬁ%illﬁtﬁﬂwr&ﬁ di¥dpropyl ether

Nyieldéd aysalid (bR bnks %')I, mp-9¢°-¢. 4 cyanophenyl ) hydr azi ne

TR Ry s 5 A5 TR DU, 2 20, 735 G

PCH), BRADOH/5027 15 134C), and - -
Hﬁlg’l Zy%nophgg Ierret h%cec?uré\r (béhtbr L, al?:%réyl ) tt1l¥edr a%r'-&%no—N—(4~
chlorophenylmethylaniline
by
~ 4-cyano-N-(4-methoxyphenylmethyl)aniline,
- 4-cyano-N-(3-fluoro-4-methoxyphenylmethyl)aniline,
- 4-cyano-N-(4-methylphenylmethyl)anifine,
- 4~cyano-N-(4-cyanophenylmethyl)aniline,
~ 4-cyana-N~(3, 4-dimethoxyphenyimethyl)aniline,
- 4-bromo-N-(4-cyanophenylmethyf)aniline,

- N*-(4-methoxyphenylmethyl)-N*-(4-cyanophenyl)hydrazine (mp 74°C),

- N*~(3-fluoro-4-methoxyphenylmethyl)-N'-(4-cyanophenyl)hydrazine (mp
102°C),

- N'-(4-methylphenylmethyl )-N'-(4-cyanophenyl)hydrazine {mp 74°C),

- N*-(4-cyanophenyimethyl )-Ni-(4-cyanophenyhhydrazine (mp 215°C),

- Nl-(3,4-dimethoxyphenylméthyi )—_Nl—(4-cyanophenyl)hydrazine (mp



were respectively obtai ned. EXAMPLE 4 5
N - (4-trifluoronethyl phenyl methyl) -

woMgddsisgganophenyl ) hydrazine In a nitrogen atno
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_ grp at‘cqpp ISOprT

re
powder ed sodi um ani de (95%. 4.8 g, 0.117 m)I)PC B0 ts0ar
introduced with stirring into a flask containing THE
(100 m ). The solution was ice- cool ed and
4- cyano- phenyl hydrazi ne hydrochl ori de (prepared
follow ng Jose L.Castro et al. J.Med.Chem 1994, 37,
3023-3032) (10 g, 0.058 nol) was added 10 portionw se.
The i cel¥d€hands removed and a stream of nitrogen was

passed or.a ensi on over a period of
R o Ve e g 2B reren Bhwarednd Gre R14D)
Iveere cespecihgely dbthined,| uor omet hyl benzyl chloride (12 g,
%&(ﬁgggg was added, then the reaction m xture was
roomtenperature for 1.5 h and poured into
Wt(ﬂﬁtrzﬂé&gnﬁﬁylpréhglﬁ{e\%lgﬂs‘)“l@- bl anYﬂ W}‘ézm cetate,

the organic | ayer ried over :
dadi UHOSEn pEaesphak, eowgemdtsed:uun dmldev 485148 g, 0.117 mo[) was

Jishatical it SR e 3 MR RA itE TP 360 g T 25180 Wi ice-

4ogled s an@ Hyp;cyan®phénlindtzine? . iﬁﬂiré@zlor@l@) (pl%pﬁreﬁdafolﬁn‘ﬁ)ing José

E%SF'"PI %Fo‘%‘_ll) &é"’fﬁ#ﬁmgﬂ%ﬁ?g%ﬁ& 3%??) (1029, " 5158 malf was added

Friamovise ereo et r
éﬂrret hyl t hi obenz?/&l‘th?ﬁ?%{‘?mwéao%ﬁg%ﬁ?%?'ﬁomﬁ@% was passed

Ehiogeh g orapge susPENSiOT BYREm3ariogfdrh terenkie most of the dissolved

‘arﬁmgﬁ?rﬁéé f\l‘\l!{ﬁ rlé@@tﬂﬁixé &?‘@{% ethy{bjeﬂ{)}g I;glg?ﬁee ?%’%,E 995¢)mol) was

adged, (memlthewemmnyh:mewa)s stirred at room temperature for 1.5 h and

RoOE TCRORTTRM iy AR RS ik ety Hyevgramis taver

wae v(raispea X!ﬁl)h water, dried over sodlum sulfate and evaporated under vacuum
|f| oroge | met hyl ) - N - (4-cyanoph n}/
pyl ether gave a yellow solid (7.5 g, 43 © ), mp 98°C

;“6‘“(‘2?%&‘;‘%% SR IRTEY WIS Hos(dy N PRRTB N 8, 2n),
Using the same procedure but replacing the 4-trifluoromethylbenzyt chloride by :

- 4-fluorobenzonitrile,

- 4-fluorobenzyl bromide,

- 4-methylthicbenzyl chioride

- 3,4-diffuorobenzyl chloride,

-2,4-difluorobenzyi chloride,

-3,5-difluorobenzyl chloride,

- 4-bromobenzyl bromide,

- N*-bis-(4-cyanophenyhydrazine (mp 222°C),

- Nl-(4-ﬂuoropheny]methyl) N2- (4«cyanophenyl)hydrazme (mp 114-
115°C),

- N'-(4-methyithiophenyimethyl)-N*-(4-cyanophenyl)hydrazine (mp 72°C),

- N'~(3,4-diflucrophenylmethyf)-N-(4-cyanaphenyl)hydrazine (mp 72°C),

- N1~(2,'4-diﬂuor0phenylmethyl)—N1-(4-cyanophenyl)hydrazine {mp 70°C),



N - (3, 5-di fluorophenyl net hyl )-N - (4-cyanophenyl ) hydraz
ine (np 124C), and -

woNeos4488 onophenyi met hyl ) - N' - (4- cyanophenyl ) hpdrarroms/o15627
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(mp 90C) were respectivel w obtai ned. 5 EXAMPLE 4A

N - (4-cyanophenyl net hyl ) - N - (4- nmet hoxyphenyl ) hydr azi ne
Chl or orret hyl benzonitrile (25 g, 164.90 mmol) was
introduced with stirring into a flask containing
toluene (200 M) and triethylamne (46.40 m, 329.80

mol ). 4-.¢yapo- phenyj hydrazi hydr ochl ori de, o
(pr epat e PR PREY v crdncaeartfyciggine (mp 124°),
J. Med. ghem 1994, 37, 3023-3032) (28.80 g, 164.90

mml ) was added portionwise and the reaction mxture

was st N (&dramephanyimetndkN'-f4-cyanopbenyl ydrazine (MpQ0OTER

i ed with toluene (50 m) and with
%feefrefs?é‘totﬁ’éﬁd‘ib 0 Give a white solid (27.20 g, 65%,
A

EXAMPIEAA' H NVR ( DMSO d6) : 3.65 (s, 3H), 4.30 (s,
Shrciapobopgymatiyp i s mefoomen i ercr Tre
thh%éﬂajﬁen%nﬁﬁ@w%ﬁﬁ |])|\6|_49‘@Wi°@} was introduced with stirring into a

4-[N-(1H i m dazol - (4-trifluoronethyl (phenyl-) am
asoeaEBing; foluene 1308, rapiaad daietiviasming 16648 0y, GRS DRIO). 4-

é%arntgﬁ)or%\%@g&%%ﬂé ARArdchidhidVE e barBd ”ﬂo)lowfﬂa el RAeEdo et al.,
lMediEhem. d824) 37,-3025-3032) {28.8bgobet.Bf Inanel) wae afidedporgionwise
O BB TP S A B LA T e

flledPedichasted, witle tahuiepe (S0 el) ard With waer 3200 AP o givée white solid
stirred at roomtenperature for

tion,.,mxture was
@720 Qrleon TREKSBenzoni tril e (0. 936 g, 0.00773 mol)
HONPREOMSE o )3.69 %, 04 301 BE2REALET &) X6 7 RAE, 6.
s O 0GR SO Db i, 64

ddh ettt (aitl, 266i(@mHydr oxyde sol ution. The

| PO vacuum-
EFggﬁwm?ogr a%mhgﬁéggﬁgggf g{e)| “g}ﬂggw / di oxane
EXAMPLESd crystallization fromdiisopropyl ether

[ .2 .50l 60 O 4 C | ysSi T
iR FHRya8ebtei-Ga-trffbormefRyiphenyatifolBegzonitrile
Td a@éld SSutfaru(i@-15°C) oSEBULK £1.66 40060835 aMI)Lin. BMSOHMNVRD was

O de) - 6 6&01,. F?) 7.15 (s, 1 7.31 %d, 2H) ,

] partiopygse” N-(3Hamjgiaz I(]ﬁyl)—ﬁ,:g'l’ uer tb\gt’:lnllj_l]% (1.85 g, 0.00814
mol) (prepared by desulfurization from the corresponding 2,3-dihydro—1H-imidazol-
2-thione, J.G.Schantl, Heterocycles, 37(3), 1873, 1994). The reaction mixture was
stirred at room temperature for 1 h, then 4-fluorobenzonitrile (0.936 g, 0.00773
mol) in DMSO (18 mi) was added, the reaction mixture was stirred for 2 h and
pourred into water and concentrated sodium hydroxyde solution. The precipitate

‘was collected and dried under vacuum. Flash chromatography on silica gel (toluene

/ dioxane : 7/3) and crystallization from diisopropyl ether yielded a solid (1.6 g,
60 %), mp 104 °C, |
Analysis | Calculated. : C:622;H:3.38;F:17.36; N: 17.07

Found : C:62.22;H:340;F:17.3; N:17.1

'H-NMR (DMSO de) : 6.96 (d, 2H), 7.15 (s, 1H), 7.31 (d, 2H), 7.68 (s, 1H), 7.6-7.85

. (m, 4H), 7.87 (s, 1H).



WO 2004/ 054983 PCT/ EP2003/ 015027 17 EXAMPLE 6
4-[N-(1Him dazol -1-yi)-N(4-trifluoronethyl phenyl neth
nojl - benzonitrile a)

Woi(“%‘N?’(g? 3-di hydro- 1Hi ni dazol - 1-yI - 2- t hi one) ERIERAPF9IR027
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| uor onet hyl phenyl 5 net hy'l ) am no] benzonitrile To a
suspensi on of
N1- (4-trifluoronethyl phenyl methyl)-N -(4-cyanophenyl)h
ydrazine (7.5 g, 0.025 nol) in ethanol (100 m) was
added dropw se 2,2- di met hoxyethylisothiocyanate (4 g,
Qsmz?pmpc) and the reaction m xture was heated to
efTux fo After cooling the solvent was
élv&nbz{?-ﬁrwdaﬁebi-w&%ﬁﬂrtrtﬂ@@mtéymhqnvgmeélavlmlrwas
0 2N H2SO4 (20 m) and the suspension was
ﬁb%g?&%th{% reflux for 0.3 h. After extraction with
@) hyl acet-Hi-€2,3tdikydvo-d Hrimiddzaly yl-Aebiona)lsNdd-trifhdrémethylphenyl
y dr| dzgv er sodi um sul fate and concentrat ed
L'?f%@lj ‘?‘H P¥&n  chromat ography on silica gel

(fbad stsmdon%fqv@%ﬂ&rlﬂu&bﬂﬁetwe‘hlylnﬁethﬁ)—N@M-f:VéH@phenyc?hydraz:ne
2| [ sopro{gé2 /aetmh et hanol afforded a yell ow sol i

ypoethanagls EOONVRI) DVBD ddfled srapwise  2,2-
ﬁ%et%etl‘?h&%%:&é{/ang@(‘} 6 -00;A Hllol)]éﬁ)d thé réattibA midtdle wés Reated

(e} [rsﬂt(mqru:tnmaﬁﬂﬂr cpoljing the salvent agorvapertdgd pinderyvamiti, the

F DGR i 0B OB BEA 95 Seabsch s i

s sgfiar $ordn3 bf Aftef &ktfa2tidn elmhyedhﬂ atétateritHavedanic Iy\](erR'\ras washed

W%‘f Y"B%*Ffo ﬁ‘é?‘i‘]ﬂ"ﬁﬁ SR SHIPRa AN STOREFIERTRY rynder (vacyurg, Flash
SRRy drisiReRd Corehel/ (ARt | 8/ 9heRd TiGiraBbR o

npl ete reaction, the reaction mxture was_ dil uted
W'Ptoﬁm%@t@?r / %FG@'@@C@"Q%‘ %Y@*'PW 24, cﬁh?@n%hy o300 E-
1
HRRIENIG BT el ShdeRe BHph), o318, SRS, 1n), 7.7
§odbldn sulfate and concentrated under vacuum Fl ash

615 OB ARG RRON: LN AL GBI AR SO SIFEG Sorfibhienzoniie

db 1% dydmggh petdxiﬂe {1yl all, 0035 ned) wds @didg:j drchwide tongn it84ooled
bl 2 100 2o o0 e D Ay
trifluorimath@ptny(rBeth@idmind|befizonkttle (Z.74g,( 6.00E ImolY iPadetlt acid
fzrg mi). Whén 1C 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 concentrated under vacuum. Fash chromatography on silica gel
(toluene / ethyl acetate : 7/3 then 6/4) and crystallization from diisopropyl ether
yielded a solid (1 g, 41 %), mp 134 °C. ‘

Analysis Calculated. : C:63.1;H:3.8;N:16.3

Found : C:634;H.: 3.58 ; N:16.3
'H-NMR (DMSO dg) : 5.15 (s, 2H), 6.65 (d, 2H), 7 (s, 1H), 7.4 (s, 1H), 7.5-7.9 (m, ’
7H.
M+ =342

Using the same procedure but replacing the N1-(4-tr|fluorometﬁylphenylmethy[) Ni-
(4-cyanophenyDhydrazine by :
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= 342 Using the sane procedure but replacing the
NI -(4 trifluoronethyl phenyl nethyl)-N -
(4- cyanophenyl ) hydrazi ne by : WO 2004/ 054983

WORGH/ERPD303/ 015027 18 - PCT/EP2003/015027

Nl - (4- chl orophenyl met hyl ) - M8 - ( 4- cyanophenyl ) hydr azi ne,
N - (4- met hoxyphenyl nmet hyl ) - N - (4- cyanophenyl ) hydr azi ne

N - (3-fluoro-4-net hoxyphenyl net hyl )-N - (4-cyanophenyl)

hydr azh1 h
(4ZNrre hd'\!orﬁpheny[metti'rl]\g/ S\l F\? ('YEJ:' Ogy%%yci))g cérna)%lln)‘nydra2| ne,
5 - - Nl-(4-methoxyphenylmethyl) N'-(4-cyanophenylhydrazine,

N-(4- I\?’y&nﬁlpol?'g-w X%lh}anylme{hyi)cﬁﬁ{llg&gﬁge{hgnyﬁgycﬁéﬁﬂg '

N - (3, W@mﬁﬂvm&ﬂma&ﬁbmlmwahbpﬁeﬁmwm nyl ) hydra
zine, - ﬁ:&ano henyl) hydrazi ne, -

N - (4N r@ﬁ@ﬁmyl - WWEWY&BH@'@?‘P%ydr azi ne,
- i Nt

N -(4- Nrre 33 m?ﬂc])% y'mEtR;V/'P N l&*cﬁn%py g%’ g F}ayzlm)ehydr az
i ne, i\febis-(4—cyanopheny1)hydrazme,

N - (S’I\i‘l &ﬁuorgzgh%%pler@fhyn)ehhu Eyanopl(xé‘ny?)yue%g HS nyl) hydraz

i ne,

N - (2, M~@i-inkethyithippisdhy ety N -(Noydribphgaylinytieszine) hydr az

INne( 3 M- WE@P@QHW%‘@%’M "yCngyapophepdIBISHEARA ) hy dr az

ine, . gt(2 ro henylmethyl)-N*-(4-cyanophenyi)hydrazine,
N -(4- br% uo p y ? ylll‘ ( c:g an%ph‘é%y‘f hydr azi ne,
- - N-(3, 5-d|ﬂuorophenyimethyl) -N -(4-cyanophenyl)hy razine,

N - (4 GUEIBRARHLITRHEA DM 2l faRosHERPS ARy O azi ne.

;\rh <(:| 4—myahqmnemdnmmetwt}NN(4{ammﬁwwmwmne,azol 6-yl
yar

N (0 BRReRSA M) N e AR KPR ano

“phenyl prhgd bﬁl@en lmethyl) Nl—(3-tnﬂuoromethyl 4-cyanophenylhydrazine,

N §2-.he*”éqw@ph%vawﬁ¥?&qpnu§&éé“ 1“4~ Cyhnophenyl

) hydr-@@’—(lﬁcyanbphenyl) Ni-(3-tr|ﬂuorometl1y!-4-cyanophen Dhydrazine,
N -(3-1 I uorophenyl me ?_/.ano heny| 3’ ydr azi ne,
20 - -N -(3—ﬂu0rophenyimethyl)- -(4-cyano enyDhydrazine,

N - (4 (RN CRH RRERER - (AlyhpRpnRRiasie,) h

ydr azi ne;

N - ( #N&@Mmeplyén)ﬁ)mi -(@4iorepheopiierdyddeydr azi ne, -

< Rt A - R RRRRAGRY,

tﬁEtféldWi EtiNBliids (vef® respectively obtained :
| s im dazol 1-yl)-N-(4-chl orophenyl nmet hyl ) am no]
ile, hydrochloride np 190C
4-[N-(1H-imidazol-1~-yl)-N-(4-chlorophenylmethyl)amino]benzonitrile,
hydrochloride

“mp 190°C

Analysis Calculated : C:59.15; H:4.09; Cl:20.54; N:16.23
Found : C:59.04;H:3.99;C:20.5;N:16.2
H-NMR (DMSO d) : 5.15 (s, 2H), 6.95 (d, 2H), 7.4 (s, 4H), 7.75 (m, 3H), 8.10 (s,
1H), 9.6 (s, 1H)
EXAMPLES



Anal ysis Calculated : C: 59.15; H: 4.09 ; d :
20 54 ; N : 16. 23 Found : C 59.04; H: 3.99; a
16.2 30 'H- NVR (DMSO d5) : 5.15

3 S,
W‘Bz%"o(‘ﬂ’%zl—o 7.4 (s, 4H), 7.75 (m 3H, 8. (1qu1§£ 2003/015027
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1H), 9.6 (s, 1H) EXAWPLE 8 ¥ WD 2004/ 054983

PCT/ EP2003/ 015027 19 4- [N—(l

H i mi dazol - 1-yi ) - N- (4- net hoxyphenyl net hyl ) am i no]
benzonitrile, hydrochloride np 178C Anal ysis
Calculated : C: 63.44 ; H: 503 ; C : 10.40 ; N:
16—[4\&-(18 iﬁmdladolel~y6)3N4(4-|rheﬁzd3c¥pheﬁglmeﬂl{%!)‘hmiliiogﬁénﬁanltrnle,
EL O d6) : 70 (s, 3H

(qvdmghlorde 51 7 o5 (d,  2H), 779(s 1H) 7. 80
(8 12)|g)>c 8.1 (s, 1H), 9 50 (s, 1H) EXAMPLE 9 4-]
N-(1Hi m dazol -1-yi)- 3-fl uor o- 4- net hoxyphenyl net hyl
) Analysis i no?@i@-ﬂét@ﬁl t r¢r 344y di bBHBgridelOms ;1900544 NVR

(450, el (= LS 035G B e
(’sH NMIH)(DI\%OL dos, 3 IﬂH)(s, 39—1)5@8 @3 (s, 1), E}gy\/(a,a 07JSa 2H), 7.25 (d,

athamils T Tl @al alls ST e B ¢ 70 o8

I—EXAﬁFﬁ&gN 19.43 Found: C. 74.55; H 5.56; N :
19. 3 " FF NVR ( Od6& - 2.25 (s, 3H), 4.95 (s, 2H),
era N-(1H- lzvslaqu byl)H-(3rfporg-4rmeathoxypberpimetiayd- ( d,

Jllb;épﬁuzé’nﬁﬁgg%%fz 'ﬁﬁ"f\iﬂ%f@a%ﬁgh; ot hyl ) ami no] b
emEdﬁD?fEl l e, hydrochl oride np 195C 25 Analysis :
SBLAURIDRO o : 3.438H), 505 & B 790, 21887115, 21), 7.30
(d, 1H), 7.8 (d, 2H), 7.75 (s, 1H), 8.1 (s, 1H), 9.50 (s, 1H)
EXAMPLE 10
4-[N-(1H-imidazol-1-yl)-N-{4-methylphenylmethyl)amino]benzonitrile
mp 156°C |

~ Analysis Calculated: C:74.98;H:5.59; N : 19.43

Found ; C:7455;H:556;N:19.3
'H-NMR (DMSO dg) : 2.25 (s, 3H), 4.95 (s, 2H), 6.65 (d, 2H), 6.98 (s, 1H), 7.10 (d,
2H), 7.2 (d, 2H), 7.35 (s, 1H), 7.70 (m, 3H)
EXAMPLE 11
4-[N-(1H-imidazol-1-yl)-N- (4-cyanophenylmethyl)ammo]benzomtnle,
| hydrochloride |
mp 195°C
Analysis : Calculated : C:64.38; H:4.2;Cl:10.56: N : 20.86

Found ; C:6431;H:4.29;Cl:10.6;N:20.9
*H-NMR (DMSO dg) : 5.30 (s, 2H), 7.10 (d, 2H), 7.62 (d, 2H), 7.70-8 (m, 5H), 8.17
(s, 1H), 9.7 (s, 1H)
EXAMPLE 12
4-[N-(1H-imidazol-1-yl}-N-(3,4-
dimethoxyphenylmethyl)amino]benzonitrile, hydrochloride

. mp 167°C - -

Analysis Calculated: C:61.54;H:5.16;Cl:9.56; N 1511



Found: C 64.31; H: 4.29; d :10.6; N : 20.9 'H NWR
(DMSO d6) : 5.30 (s, 2H), 7.10 (d, 2H), 7.62 (d, 2H),
7.70-8 (m 5H), 8.17 (s, 1H), 9.7 (s, 1H EXAMPLE 12

WERWOLORME( 1H i mi dazol - 1-yl ) - N- (3, 4- PCT/EP2003/015027

10

15

20

25

30

di met hoxyphenyl net hyl ) am nd¥ benzonitrile,

hydrochloride np 167C - Analysis Calculated : C

61.54 ; H: 5.16 ; d : 9.56 ; N: 15.11 WO

2004/ 054983 PCT/ EP2003/ 015027 20 Found: C:61. 39;
H:5.13;Cl:9.57; N: 15. 1 H-NI\/R(DI\/SOdG) . 3.70 (s, 3H),
3.73(s 3 5 (s,c2 7. A5 H) 75
IR OB B e AR
E%AWE\E(DI’@CBCIG) 3.70 (s, 3H), 3.73 (s 3H), 5 (s, 2H), 6.657.15 (m, 5H), 7.75

4.4 bi s-benzonitrile,
hg§ M%Q@g%ﬁ%fQ@&%%S%ﬂ Cal culated : C:
GE(NEPLEH 3.76 ; : 11.02 : 21.76 Found : C
: 21.9 "H NWR (DVBO d6

,ﬁl ’ég Qw-lmq;azof-]gyl()gm:ggjblsﬁggqmtrﬂgmydgg@onde )
]{;1, Ipgo®.80 (s, 10 1H) EXAMPLE 14

(N-(I H i m dazol -1 -yl )-N-(4-fl uorophenyl net hyl ) am no]
eSSt r i | Galculatgdir ochi 63.4de Fhedi7bydilatid.0o5; Np zms 178

C Anal ysis | cul ated 45 _;

562 : FoyffL e 652581 : il e '7‘1'4&% 64

PHSVISR (CUSO0dS : mz|57(cp AHMHTIOME, CLBMBmQG()ﬂ 4H§5 a§o ((§ 1H), 9.80 (s,
21,72(t 2H), 7.4 (g, 2H),

(‘AB, 41-1), 9.6 (s, 11-1). 20 EXAI\/PLE 15

4-[N- (I Himdazol -1-yl)-N(4-net hyl t hi ophenyl net hyl ) am
ipgimppeaonitrile np 128 C

' 4—[N-(1H-imidazol-l—yl)—N-(4—ﬂuorophenylmethyl)amino]benzonitrile,

hydrochloride hemihydrate

mp 176-178 °C

Analysis : Calculated : C:60.45;H:4.48;F:5.62;Cl:10.5; N: 16.59
Found : C'6071'H'464'F'554 Cl:10.6;N:17.0

'H-NMR (DMSO dg) : 5.15 (s, 2H), 7.2 (t, 2H), 7.4 (q, 2H), 7.8 (s, 1H), 7.0-7.8 (AB,

- 4H), 9.6 (s, 1H).

EXAMPLE 15 |
| 4-[N-(1H-imidazol-1-yl)-N-(4-methylthiophenylmethyl)amino]-
benzonitrile
mp 128 °C
Analysis : Calculated: C:67.56;H: 5.0,3.; N:17.5;5:10.02
Found : C:6712;H:490;N:17.2:;5:9.51

'H-NMR (DMSO dg) : 2.4 (s, 3H), 5.05 (s, 2H), 6.65 (d, 2H), 7 (s, 1H), 7.15-7.3 (m,
4H), 7.35 (s, 1H), 7.7 (m, 3H).

EXAMPLE 16
4-[N-(1H-imidazol-1-yl)-N-(4-methylsulfonylphenylmethyl)amino]-
benzonitrile

mp 190 °C

'H-NMR (DMSO dg) : 3.2 (s, 3H), 5.2 (s, 2H), 6.6 (d, 2H), 7 (5, 1H), 7.45 (s, 1H),
7.6-7.9 (m, 7H) | |



Analysis: Calculated : C: 67.56 ; H: 503 ; N:
17.5; S : 10.02 25 Found: C 67.12; H: 490N

S 9.51 1H NVR (DVBO d6) : 2.4
WO?&B‘"’%%%s (d, 2H), 7 §s 1@@)7 15-7. (S RP&’*EQ%"OQ@M”
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(s, 11-1), 7.7 (m 31-1). MPLE 16

4-[ N- (SHi m dazol -1-yl) - N (4-net hyl sul f onyl phenyl net hy
| yam no] - 30 benzonitrile np 190 C ' H NVMR (DVSO ds) :
3.2 (s, 3H, 5.2 (s, 2H), 6.6 (d, 2H), 7 (s, 1H), 7.45
(s, 1H), 7.6-7.9 (m 71-1) WO 2004/ 054983

EEAMBFDO3/ 015027 21 EXAMPLE 17 4-]

34d|f| or ophenyl net am no
?L f!i@sﬂ] "eﬁzaF@' 1n¥! -i\k%%r(é Aff!ﬂl% enyire atlﬁtlkumryqllnenzonitrile
ﬁﬁzq H: 3.9 ; N: 18.07 5 Found : C: 65.47 ; H
; N: 18.1 1HNWR (DMSO d6) : 5.0 (s, 2H), 6.7
663|V21H) 6C@|crrlai@d( :m C814p-8EXANPRLE; N8 18.07
N-(1H i - 1- yl 24 Qr enyl nmet hyl)am
[ nE)] genzoﬁ l e n%lzfggéOHAﬁ:‘d? NS ]%ap#1cul ated : :
S5NBR (DMEO d@ %0(@;12H),187qa 2H);lei-7 sqm G8H0 ; H

;@i‘wp;!g g H NVR (DMVBO d6) : 5.1 (s, 2H), 6.7 (d,
8 (m 8H) EXAMPLE 19
4-[NN( o oLyT}-N 2 Aditfucrohbhy RAE IR Behagiftrite

| nol benzoni tr| I e npl70C Anal ysi s Cal'cul ate

CH: : .1807 Found: C: 65.73:H 3.8:
21 PVBQ-d 1 2 6 (d, 2H),
N"é{?ség Hz-lﬂ?ﬁ?m% Q: Qfl%sﬁ?' ‘7‘5§ N "1)8(?_763 7.9 (s, 1H)
20 EXAI\/PLEF@,[md c 66.0;H:3.84; N:18.2
H-NMR (DMSO d5) : 5.1 (s, 2H), 6.7 (d, 2H), 6.9-7.8 {m, 8H)
EXAMPLE 19

4-[N-(1H-imidazol-1-yl)-N-(3,5-difluorophenylmethyl)amino]benzonitrile
mp 170 °C
Analysis Calculated : C:65.86;H:3.9; N:18.07

Found : C:65.73;H:38; N:18.02
'H-NMR (DMSO de) : 5.1 (s, 2H), 6.6 (d, 2H), 7-7.2 (m, 4H), 7.5 (s, 1H), 7.75 (d,
2H), 7.9 (s, 1H)
EXAMPLE 20
4-[N-(1H-imidazol- I—yl)-N-(4-brom0phenylmethyl)ammo]benzomtrile,
hydrochloride |
mp 125 °C 7
'H-NMR (CDCL) : 5 (s, 2H), 6.8 (d, 2H), 7 (s, 1H), 7.25 (m, 3H), 7.35 (s, 1H), 7.4
(d, 2H), 7.65 (d, 2H), 9.85 (s, 1H)

" EXAMPLE 21

4-[N-(1H-imidazol-1-yl}-N-(4-bromophenyl)aminomethyl]benzonitrile
mp 138 °C |
Analysis ; Calculated: C:57.81;H:3.71;N:15.86; Br: 22.62

Found : C:5785;H:3.7;N:159;Br:23.2
'H-NMR (DMSO de) 4.85 (s, 2H), 6.5 (d, 2H), 7 (s, 1H), 7.1 (s, 1H), 7.25-7.55 (m,
" 5H), 7.6 (d, 2H) - _ -
EXAMPLE 22 '
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4-[N-(1Hi m dazol -1-yl)-N(4-bronophenyl net hyl )am no] b
enzonitrile, hydrochloride np 125 C 1H NWR (CDCI 3) :
5 (s, 2H, 6.8 (d, 2H), 7 (s, 1H, 7.25 (m 3H), 7.35

WQ 004434983 7 4 25 (d, 2H), 7.65 (d, 2H), 9.85 PGI/ER})3/015027
EXAVPLE 21 22
4-[N-(1H i m dazol -1-yl ) - N (4-bronophenyl ) am nonet hyl ] b
enzonitrile npl38C Analysis : Calculated : C: 57.81
. H: 3.71; N :15.86; Br : 22.62 30 Found : C:
57.85; H:3.7; N: 15.9 ; Br : 23.2 1H NWVR (DVSO d6)

44*351 gﬁmg{%b&z%thﬁzolzbhyl)ﬁ\l Hg&(ﬁAQﬁBEBI -3- (S 1H),

Zﬂmmmwmmuﬂmsoz? 22

E)gglgmat hyl benzotriazol -6-yl)-N-(1Him dazol -1 -
ﬁ] nmet hyl] benzonitrile npl84C 1H NVR ( DMSO d5)

1H4NQR (On1sBHD),: 020 (§,S3HZI.1 (6. EHX, CBiS (ddl;l) 1H)§5 695 (s.1H), 7.2 (s,

A, 746, oy 785 [ 1 d Sk gla gty 27

4E)k&hbi—.#23ﬂ dazol - 1-yl) - N- (4- cyanophenyl met hyl ) ani no] -
uor onet hyl benzonitrile np 226C 10 Anal ysi s :
cﬁwu(utlﬂmldazpl-lm Na(4-cyanopheoyimethyl)amios]-3=ound:

- JejflogBhesfyinbaonigiie 15 [ T M (@ o 7.

(rdp 23613(: 8.05 (d, 1H) EXAMPLE 24 15
R R RS

7 (S Fodhd :7- 25-C: 41.69; 16HB.357- 19518.9
1H—NMR (DMSO dg) : 5.25 (s, 2H), 6.8-7.05 (m, 3H), 7.45 (s, 1H), 7.55 (d, 2H), 7.8
(d, 3H), 8.05 (d, 1H)}
EXAMPLE 24
4-[N-(1H-imidazol-1-yl)-N-(phenylmethyl)amino]benzonitrile
mp 107 °C | |
*H-NMR (DMSO dg) : 5.05 (s, 2H), 6.65 (d, 2H), 7 (s, 1H), 7.25-7.4 (m, 6H), 7.65-
-7.75 (m, 3H)
EXAMPLE 25 |
4~[N~(1H-imidazol-1-yi)-N-(4-cyanophenyl)amino]-3-
trifiuoromethylbenzonitrile

" mp 166 °C
'H-NMR (DMSO ds) : 7.2 (m, 3H), 7.3 (d, 2H), 7.75 (s 1H), 7.95 (d, 2H), 8.15 (d,
1H), 8.25 (s, 1H)
EXAMPLE 26
4-[N-(1H-tmidazol- 1-yl) ~N- (3—ﬂuorophenylmethyl)ammo]benzonltrlle
mp 112 °C
Analysis Calculated: C:69.9;H:4.48:N:19.18
Found : C:6938;H:4.35:N:19.3

*H-NMR (DMSO ds) : 5.05 (s, 2H), 6.65 (d, 2H), 7 (s, 1H), 7.05-7.25 (m, 3H), 7.3~
7.45 (m, 2H), 7.7-7.85 (m, 3H) -
EXAMPLE 27



.7.75 (m 3H) EXAMPLE 25 20 _
4-[N-(1H i m dazol -1-yi) - N (4-cyanophenyl ) am no] - 3-

m 3H, 7.3 (d, 2H),,;7.75 (s, 1H, 7.

Wé E@E)Qg gpnet hyl benzonitrile np 166 C 1H NMR 58?@%&@15327
2H)
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, 8.15 (d, 1H), 8.25 (s, 1H) 25 EXAWPLE 26 _
4-[N-(1H i m dazol -1-yl)- N (3-fl uorophenyl net hyl ) am no]
benzonitrile npll2C Analysis Calculated : C: 69.9 ;
H: 4.48 ; N: 19.18 Found : C: 69.38; H: 4.(35;2:}:):
19. 3 30 1H NWR DI\/SOdﬁg . 5.05 (s, 2H), 6.65 : :
7Methy] 49 N-(A-gyanophenyh)-Ns(§ H-imigazol-35 (m 2H),
TvBamifemethviIbin LE 27 WD 2004/ 054983
e VS |
4mpN-/BFLcyanophenyl ) - N- (1H i mi dazol -1 -

RO o 08 B 3P 505 47 o, 5000 25 1 1) g (5, 140,

77-'5(ﬂﬁZH)l,H)EfSSé%E(%},SHQ,dZB%dﬂ)ZH)?- 65-7.8 (m 3H, 7.9 (d,
2

i dazol -1-yl)-N-(4-fl uorophenyl') am no] benzon

I i O RSl rfoutogi

(18P 11B)°CEXAMPLE 29

iR O R (4 M3 B R Gy 77, s,

B.2%s,(¥) 2H), 6.7 (d, 2H), 7 (s, 1H), 7.4 (s, 11-1),
7.5-7.8 (m

EXAMPLE 29
4-[N-(1H-imidazol-1-yI)-N-(3-trifluoromethylphenyl-
methyl)amino]benzonitrile
mp 122 °C | :
'H-NMR (DMSO ds) : 5.15 (s, 2H), 6.7 (d, 2H), 7 (s, 1H), 7.4 (s, 1H), 7.5-7.8 (m,
7H) | |
Using the same procedure of Example 6 but replacing the 2—is_ocyéxnato-
acetaldehyde dimethylacetal by :

- 2-isothiocyanatopropionaldehyde diethylacetal,

- 1-isothiocyanatopropan-2-one diethylacetal,

- 2—isothiocyanatobutan-B-one diethylacetal,
the following compounds were obtained :
EXAMPLE 30
4-[N-(4-methyl-1H—imidazol-:l.—yl)-N-(4-bromophenylmethyl)amino]-—

henzonitrile

mp 152 °C

Analysis : Calculated: C: 58.9 ;H:4.11; N: 1526
Found : C:58.67 ;H:4.16;N: 153

"H-NMR (DMSO ds) : 2.1 (s, 3H), 5'(s, 2H), 6.65 (d, 2H), 7.05 (s, 1H), 7.3 (d, 2H),
7.5(d, 2H), 7.6 (s, 1H), 7.7(d, 2H) | - :
M+ = 366 )



7H) Using the sane procedure of Exanple 6 but
replacing the 2-isocyanato- 20 acetal dehyde

~di net hyl acetal by : - 2-isothiocyanatopropi onal dehyde
W8t et al , - 1-i sot hi ocyanat opr opan- 2- onBCT/EP2003/015027
di et hyl acetal , - 2-isothi o€y}anat obut an- 3- one
di ethyl acetal, the follow ng conpounds were obtained
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. 25 EXAMPLE 30 _
4-[N-(4-nethyl - 1H-i mi dazol - 1-yi ) - N- (4- br onophenyl net hy

| Yam no] - benzonitrile rrp 152 C Analysis : Cal cul ated
CR‘E_M,_HH 4.11 ; © 15:26 30 Found: C. 58.67; H
zﬁw?sﬁ%@#éﬁmiﬁ%%%@ (brgmphehylmetiyaminas-
( Henitrilé. 6 , 7.7 (d, 2H) Mr=366 WO

200@5 5%983 PCTI EP2003/ 015027 24 EXAMPLE 31
nmet hyl - 1H i m dazol - 1-yi ) - N- (4- br onophenyl et hy

| %anmq]:ac@pnz % 3HJ 2. @@1@%0?4)5 6. @%ﬁ)%ﬁl@jzs (d, 2H),

77§éd.(%),§+ﬁ)(d 2!’71)@%@(5,2#1) 7.6 (d, 2H), 9.25 (s, 1H)
I\M;FSB?% EXAVPLE 32
4-[ N- (4, 5-di net hyl - SHi ni dazol - 1-yl)-N-(4-bronophenyl m
32n0] - 10 benzonitrile np 150 C Anal ysis

14.7 Found: C

BB fmesbyp-1° %ﬂlﬂﬁ%ﬂrﬁh@w@ﬁmmhwmmpmno]-
DénzonitrBe), 4.95-5.25 (m 2H), 6.6 (d, 2H), 7.3

mp 150 °C
Analysis Calculated : C:59.8;H:4.49; N:14.7

Found : C:587;H:441;N:14.6
"H-NMR (DMSO ;) : 1.9 (s, 3H), 2.1 (s, 3H), 4.95-5.25 (m, 2H), 6.6 (d, 2H), 7.3-
7.8 (m, 7H)
M+ = 380
EXAMPLE 33
4-[N~(1H-imidazol-1-yl)-N-(4-methoxyphenyl)amino]methylbenzonitrile
a) 4-[N-(2,3-dihydro-1H-imidazol-1-yl-2-thione)-N-(4-methoxyphenyf)amino]

methylbenzonitrile

To a suspension of N (4-cyanophenylmethyl)~N1—(4-methoxyphenyl)hydrazme
(27.10 g, 106.98 mmol) in ethanol (250 ml) was added dropwise 2,2-
dimethoxyethylisothiocyanate (17.30 g, 117.67 mmol) and the reaction mixture was
heated to reflux for 2 h. After cooling the solvent was evaporated under vacuum,
the resulting oil was diluted into acetic acid/water (9/1, 250 ml) and the Suspension
was heated to reflux for 1.5 h and at room temperature overmght The resulting
residue was poured into water (1400 ml) and a brown precipitate was collected.
After trituration from ethanol, the brown solid afforded a white solid (9.60 g, 27 %),
mp: 150 °C.

'H-NMR (DMSO dg) : 3.70 (s, 3H), 5.08 (s, 2H), 6.60 (d, 2H), 6.75-7.00 {m, 3H),
7.20 (s, 1H), 7.80 (s, 4H).

b) 4—[N'-_(1H-imidazol-1-y1)-N-(4—methoxyphenyl)amino]methylbeﬁzonitri!e



15 7.8 (m 7H) M+ = 380 EXAMPLE 33

4-[N- (I Him dazol -1-yl) - N (4- net hoxyphenyl ) am no] net hy
| benzonitrile a)

WO 2000154983 3- di hydr o- | H-i mi dazol - | -yl - 2- t hi one) PCE/ER20:H13027
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oxyphenyl )am no] 20 net hy¥benzonitrile To a

suspensi on of .

N - (4- cyanophenyl net hyl ) - Nl - (4- net hoxyphenyl ) hydr azi ne
(27.10 g, 106.98 mmmol) in ethanol (250 m) was added
dropw se 2,2-. di nmethoxyethylisothiocyanate (17.30 g,

33 7 6iydrogeh peroxitet (el nﬂ?aablt).‘B&) mcil)hwtasl élgdé@tamv?gg@ 8 Re-cooled
n e Ssolven

SEsidat off atn i bkdady és\,mzruh@emcmgthoxyphenw)

giniriaiRethiyBeRzontRlel © 5F hAhRBYLSH P/ %%g aﬁl @1@}1} W@herﬂ TLC

suspensi on was heated~to refl ux for
shavser @mpleie aRastinn,give reatiion maixtire | mag dilessi iie wads, adjusted to

O A VLR Y RN My
witowethyb| scdtatd. f dhdedr@nwmlzt\,ersejas ddifiéd 6&\/@15&5‘ %ﬁ@ vsulgate and
%cer?tga(%%cgu?%er V%EHUI}'n :%O@ga a?pgnm)on sd:;c%m% (tglu'emﬁ)( dioxane :
/48 ielded adidre obBnge oil (5 80 ks 67 %).

H- d [-1- 4- met hoxyphenyl ) am no] met hy
%&QE&&?@%&\%@@@@@@%@(@@)Eﬁmzmlmzw), TA®BEs, 1H),

?/gglwlrﬂgeﬁyg% dﬁ?é]([dé%'[ﬁ 0.035 nol) was added

dropwi sé to an | e co0 suspensi on of
Q¥§tﬁﬂt;¥loaf€ﬁnh9mrochl¢m etheeol gieldedyvhite tiyblas:- A6 4,467 h
e gyl) am no] nethylbenzonitrile (9.50 g, 28.24
nﬁo |n acetic acid (50 ). Wien TLC showed

"HONPR DMSOak) t B, (s) Big), r4ew:(s QIH)JTES )93 l(ﬂ e2Mpsy th tdﬂzﬁ‘—é 7 45 (d,
te 9&] ﬁ‘]%mt 0 i odi um hydr

273 G4t B s s b B 18 s tBRO-8R (s deDon
BIGLOGIANM| TESERESELTENe organic | ayer was dried over

odjum sul fate an concentrated under vacuum Flash

Yibiatesg9phy on silica gel (toluene / dioxane 6/4)
H
r
"Me@E;Geﬂcéll Rl @eﬁ\?}f@@m %Johlirﬁgn g%c@ntgp%l?@?t@%[n?mw%%smaﬂy
v¢ry4(9cr( in htmpq;n arop@tFsesBatal RS2 3l., 7. Ad Ersdoctihdl, Mé’taﬁBlﬁSld 52 :
t t 0 I0|cet anol vyie

\/\ZD%g%br@s éljleg&' é ggefw Brg]gthcéffa E hco screex and evaluate
putative aromatase inhibitors in vitro (Yue W and Brodie AM, J Steroid Biochem Mol
Biol, 1997, 63 : 317-328). Stocks of JEG-3 cells are grown up to 80 % of confluence
as monolayers in plastic flasks in minimum Eagle's medium with 1 a/l glucose and
10 % decomplemented fetal calf serum at pH 7.4 and 37° C, under 2 5 % CO,
atmosphere. Then, 24 hours before aromatase activity measurement, JEG-3 cells

are distributed for seeding in 96-well microplates (60,000 to 100,000 viable cells in

- 100 pl of cuiture medium per well) ; 24 hours later, microplates are rinsed and fresh

medium containing the radioactive aromatase substrate (18-*H-androstenedione,
10 nM) is added together with test compounds dissolved with 1 % dimethylsulfoxide
in a test concentration range between 10 and 10™ M in a total volume of 150 pi. |

Two hours after the beginning of the incubation, 100 Hl of the supernatants are
transferred to homologous new 96-well microplates. A solution of dextran-coated
charcoal (1 %) is added in each well (100 plfwell) ; after standing for 10 minutes on

- ice, microplateé are centrifuged (1500 g) for 10 more minutes at 4° C. Alf steroids,



1H NVR (DVBO d6) : 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 (s,

w0 2éd)054083 Bl OLOG CAL TEST RESULTS | n vitro tegstCirmgdaelso2?

10

15

JEG 3 cell line, derived froom a human pl acent al
choriocarcinoma, is intrinsically wvery rich in human
aromat ase (Bahn RS et at., 3 Cin Endocrinol Metab,

1981, 52 : 447-450) and, therefore, a useful

practical biological systemto screen and eval.uate 20

M Iy, t

B B " TR AE  Pelr 9, 5 th rihy, Bidsiffictfzat trogens, are
3repped gpmpixedkby dhe Jger®at ¢l DBlya%WQtenvmpaa;fcaib/ 8frmiéd during

t flask
SRR, LS IRARRYBIBRLY A oL Bokc | Bagarve sep
demovrpg ettentfeHf edrading ah ftheesuperaitamtHal - thisa8i@gs’ TRansferred to
und g'g at nosphere. Then, 24 hours before
@D@Pp-ﬁ‘“

2Paher ?@Wﬁ%ﬂlgpeﬁﬁn the ;148 ¢l spergatapts received some
@tnﬁﬁlifdnBHt&ﬂmﬁﬁ sl ¢ %'ﬂ/v?zﬁ.%v‘!%“ gc}c%&lﬂ{/ﬁ qﬁeésgpeng)&q by a

000 vi abl e ceI S in
;B’W OMBIHUS 1458 rhicwplate Soenter ﬁWa!iao:pEGtSeéi) are rinsed and

h dj
14 Bl M BSRBLEHALR, S R 0 B RIS S iontte by
degfuchen amidt IsomeﬁltatmrrbﬁlthdSJEG SS@HIS/ Gﬂ # 1 AMYethylenediamine
g %ﬁ{sullftox i de ,(lﬁ%eSt concentration range
FHRC e FIUOTLRiPH 023 TheR, BNA i MeagsEd by aﬁtam@ardmuonmetnc
FHOD ubiAY e Hidhst RS2t alLiSraLMSTRS aﬁ@er *rvfkgbiba(\l\!ra‘ﬁﬁc, EG & G)

100 pl of the supernatants are trans
W'é’@d‘h@”ﬁ’@iﬁ@6 wel | nicroplates. A solution of

4 SR A 01 e

~ ahibi t!;p’l it percantage eoft corftmgetmtubaﬁ@ﬂ witholib inHiBitaYer & non linear fit

AL &) Epion, 57 FRIERatPR, Al dhe ditrgunetion of 50 %

mhibitbryacencenttatitve (IGY ¥ the dewaithEs) ZzefegSdridO8SRRe bR potent

ed npl.exed by the charcoal ; only 3H water
Qb@’%ﬁ@%& formsd during aromatisation of 1(3

3H andr ost enedi one, involving a specific oxidative

~step renoving the 1(3 3H, remains in the supernatant

at this stage. Transferred to 5 anot her honol ogous
96-wel |l mcroplate, the 100 pl supernatants received
sone scintillation counting liquid (200 pl/well) for
(3-radioactivity measurenent by a M crobeta Plus 1450
m croplate Counter (Wallac, EG & G . In parallel, the

- aromat ase reaction is stopped in the cell-contai ni ng
‘mcroplates by destruction and solubilization of the

JEG 3 cells in a 10 nM et hyl enedi am ne



10 tetraacetate solution at pH 12.3. Then, DNA is

nmeasured by a standard fluorinetric nethod using the
Wog?o%oh%t 33258 fluorochrone and a Victor2 (Wall acb EG &

RM°8f opl ate fluorineter, Finally, aronataBET/EP2003/015027

activity is expressed in f fol es/ pg DNA in 2 hours and

aromatase inhibition in percentage of control

i ncubation without inhibitors. Anon linear fit 15

anal ysis of %of inhibition vs. concentration all ows

the determnation of 50 % inhibitory concentration

(1 C50) t heTablgeAt Ihhilsitionrofdnmad airombbasasiitaot ent

i nhi bitors (Table-A-—WD-2004/,054983 PCT/EP2003/ 015027
27 Table A : [GMPBPUREn of hudber HiSSHAL z{asé‘ invitro
gxog]oolumd2!3Ci0578temon7g1ng/D E\nasfﬁ%l t fet 1 55 5 -
npl e : . anpl e . :

Exanpl e 21 1. ]@giaftrgchfg § ?k?@{%?:?S%D&QG;}J\ ). 14 3
Exanpl 6 5 0. APAGIRS Eafpiors ko] 0153
Exanpl e 13 0. Eanidd 3 Examils £9.65 40 P. )6 3
Exanpl e 16 0.135 .07 3 Example 6 0.31} 0.01 3 YMI11
0.300.04 3 BEX@EFPELy 0. 24 d.-@zié)-S%x(Lnrpi e[20 0.22
g. O%gm%aggil%?@,@%g& g D5 0%6 PP ¢ 22 0.20 0.05

Exampile 31 0.58 + 0.18 3

letrozole 0.56 + 0.10 12

Example 5 0.54 £+ 0.26 3

‘| Example 23 0.48 £ 0.13 3

Example 13 0.44 £ 0.04 3

Example 19 0.40 £ 0.06 3

Example 16 0.35 £ 0.07 3

Example 6 0.31 £ 0.01 3

YM 511 0.30 + 0.04 3

Example 17 0.24 + 0.02 3

Example 20 0.22 £ 0.05 3

Example 15 0.21 + 0.05 3

Example 22 0.20 % 0.05 3

Example 29 0.19 + 0.05 3

Example 11 0.18 = 0.02 3

Example 24 0.18 = 0.09 3

Example 9 0.16 + 0.06 3

Example 14 0.16 £ 0.02 3

Example 7 0.14 £ 0.05 3

Example 8 0.14 % 0.05 3

Example 10 0.14 £ 0.03 3

Example 18 - 0.14 £ 0.01. 3

Example 26 0.13 £ 0.05 3




Exanple 11 0.18 0.02 3 Exanple 24 0.18 0.09 3
Exanple 9 0.16 0.06 3 Exanple 14 0.16 0.02 3
Exanple 7 0.14 0.05 3 Exanple 8 0.14 0.05 3

WOR0BHTHE310 0.14 0.03 3 Exanple 18 0.14 0. GL18P2003/015027
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Exanpl e 26 0.13 0.05 3 W022004/ 054983

PCT/ EP2003/ 015027 28 I NH BI TI ON OF AROVATASE | N VI VO
Aromat ase is the steroidogenic enzyne responsible for
the biosynthesis of estradiol, the main fenmal e sex
hor nrone anong estrogens. In the rat, estradiol is 5
physi ol ogically synthesized to high circulating | evels
in a particular period during the 4-day estrous cycle
:INHIBITIQNOE ARQMATASErEOVIV@t ory surge taking pl ace

[ r proestrus, jyst _before ovul ation .
RoiBse B e BBt R ER R eSherifit for e Slasvi Dees g straciol
¢b¢ roah [fomales seh HOMIdrid \endhdy Hs@ogahC alin Midelraf Obstdiol s
vi,va .eval uatign _of aromatase inhibition was

POVEPIOPR Syadieaizen 19 HGh|GrRABING leHelsn e masticUlar period during the

RIE @V b r 0 iy , | V€, :
e o e 28 e Bo.caid PPl e g, place in the
S5EMeAR Of Praastiis,justybeferel gvulatianiwiich soaes drirgrths aightbetween
prételrlly ndlsbus T, kol oL RptebF T Tho aluation
of somatasesinhibitioosss ddveldppsil basay GiEi@hibitionfor4hiE drk&lulatory
vol umg r%gnﬂ 04: 00 PMon diestrus, i.e. on the day

BEESS e%clr LIPS 15 Preci sely 24 hours |ater, aortic

bale fersgla DB EGratts @}@&wﬁnwm@@%rg@ﬁ%vitgaﬁéétﬂﬁé' Grclicity by daily

Pl as estradiol |evels are neasdred

VBRI CXMALAN ¢ raTEs rdher 8irebbilpr cudles, |anihals lare $reated by a
DL LG g . t as. U .

R S SOGTT 18 S8/ b RSB e n & Berggromsina n

gdt g avolimel grasidi 0g0O M bre diestriosr .afon thegddyabkivre proestrus.

PUEL B o B8 S s s

Pladha gestiaeiob Sitvelslipb hexsired Oy eaibifrPhurRALER! Kith commerdially
ehicle as the 100 % reference

SR 402 oo oS L SBsho e o ok T Sonirol
arid et Sgroapd1 CBUAIIYE cotsBe VA AT YO FHs)ehBNihg B th& hlimber of
regularly cycling rats to distribute among study groups. Results are expressed in
pg/ml and then in % of inhibition taking the estradiol levels of contro! animals
receiving only the oral vehide as the 100 % reference to allow comparisons
between different independent studies, since the preovulatory surge level may vary.

in each control group from one study to another between about 25 to 40 pa/ml.
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. in each control group fromone study to another

bet ween about 25 to 40 pg/m . WO 2004/ 054983

PCT/ EP2003/ 015027 29 Table B Inhibition of aronmatase
WORRIKNISYE3 Conpound % i nhibition at 10 pg/ kg nPCIEP2003/015027

Anastrozol e 18% 33% 2 YM6¥1 35% 1 Exanple 7 47% 1

Exanple 14 49%57% 2 Exanple 6 57 %1 Exanple 11 57

%- 59 %2 Exanple 17 60 %1 It can be seen that

conpounds falling within the general formula (1)

according to 5 the present invention induce a

slightly or markedl y hi gher inhibition of estradi ol

bi osynt hesi s TP% inhi bition of aromatase in vivo
than does YM 5 epa@h"ﬂ@"ﬁ" ofaraqmaatasgl invéver ence of

N-triazol ‘Cé et al g 1996744
1871- 1879) Dr anast r o2 ofo(éﬁ}ﬁm'g'?gif]glb:agykgrtl ar ongt ase
al r eady uséniaslttbmieapeutl dal | y.18Phe 33x@wpounds % al lji ng
wi t hin t hq ral formyla (1) repregent a
substanti Yﬂ%rilg I nproverfent ove %E /Se latter 1
subst ance:Exdnﬁpfe/vvo data (Tabl egBy, were not apsoliutely
correl at ed vvlth in vitrg data ggabl e A krut, t aken. as
a whol e, PEEATAERIY of bilol ogf8Se AWl ts ifndiZate that
the seriepp@inpls & phenyl am no- m dazolie
derivati ves acdeor ding to the pr%gglnt i nvent i o]h yijel ds
numer ous (@omig Bk and subnaBs’el-&9 danhi bijt ors of
ar omat ase é{gﬂgﬁ ich 1% sever gxert effectjivejin
~vivo inhipiti }CI?]J estraogen bi gééQ/r{%hesi s. | These
conpounds are therefore useful tor counteracting or
| cal physi ol ogi cal

th | o
g‘lf‘eg aﬁ@cﬁ)& POlfPé’é%raIHr‘% r\”ﬁth"pﬂaﬂ gersreli farmylai (B) according to
ﬂ'@nﬁﬂe@@t( Wéf&lbn%duc%”@' s@igh%oz OO%)‘S@Z é‘g@e? GnhiBitBR! §tSestradiol

(men or mal e ani mal s)
- Pegynkesiso e 1o hipitiopoof @omakase in vivo than does YM 511, taken as a

structural reference of N-triazole (Okada et al., Chem Pharm Bull, 1996, 44 : 1871-
1879), or anastrozole, a standard antiaromatase already used therapeutically. The

compounds falling within the general formula (I) thus represent a substantial
improvement over the latter substances.
In vivo data (Table B) were not absolutély correlated with in vitro data (Table A)
but, taken as a whole, both sets of biological results indicate that the series of 1-N-
phenylamino-1H-imidazole derivatives according to the present invention vields

humerous nanomolar and subnanomolar inhibitors of aromatase among which.

several exert effective in vivo inhibition of estrogen biosynthesis. These compounds
are therefore useful for counteracting or managing pathological or physiological
estrogen-dependent mechanisms, preferentially in females (women or female

animals) but also in males (men or male animals).
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1. An imdazole derivative of fornula (1) : R RS N
R N\(CHZ)n a R3 R6 5 (lI) and acid addition salts,
vates and stereoisoneric forns thereof, wherein R1
v%%""?é’%% each i ndependently hydrogen, (Ci - CoyGI/RBA003/015027
or (C3- Cs)cycloalkyl; nis@’lor2; 10 R3, R4, R5 and
R6 are each independently hydrogen or a (Cl-C6)al kyl,
hal ogen, cyano, (G -GC6)al koxy, trifluoronethyl,
(C3-Co)al kylthio, (d- ©6)alkylsulfonyl, sulfonam do,
acyl, (Ci1-Co)al koxycarbonyl, or carboxam do group ;
R3 and R6 together with the phenyl ring bearing them
can also forma 15 benzofurane, or a
N- net hyl benzotriazole. 2. AQ@SM&tive according to

claim1, wherein nisOorl; R3 and R2 are each
i ndependent|y hydrogen or (G -CB6)alkyl ; 20 R3is
c&ano OV imigazelg sledvativieyar formuke (s hydr ogen,

(G -Co6)al kyl, hal ogen, cyano, (G -C6)al koxy,
trifluoronethyl, (Ci-CG)aIk;ﬂthio, _
(G -C6)al kyl sul fonyl or (CLs1C6)al koxycarbonyl; R5 is
hydr ogen, hal ogen, (G - | koxy or trifluoronethyl ;

; 2004/ 054983 BF&GT/ EP2003/ 015027

25 R6 is hydrogen ;
31 or R3 and R6 togeth It t enyl ring bearing
‘themforma N I
o N
_ (CH,
4
RB
: R,

11
R
¢y
and acid addition salts, solvates and stereoisomeric forms thereof, wherein :

* Ry and R, are each independently hydrogen, (C-Coyalkyt or (Cy-

-~ Gg)eycloalkyl ;

e nis0,1or2;’

* Rs, Ry Rs and Rg are each independently hydrogen or a (Ci-Ce)alkyl,
halogen, cyano, (Ci-Ce)alkoxy, trifluoromethyi, (Ci-Co)alkylthio, (Ci-
Ce)alkylsulfonyl, sulfonamide, acyl, (Ci-Gs)alkoxycarbonyl, or carboxamido
group ;

* R; and R¢ together with the phenyl ring bearing them can also form a
benzofurane, or a N-methylbenzotriazole.

2 A derivative according to claim 1, wherein :

* nisforl;

* R;andR; are each independently hydrogen or (CiCo)alikyl ;

* Rgis cyano or triffuoromethyl ;

* R4 is hydrogen, (Ci-Celalkyl, halogen, cyano, (Cs-Ce)alkoxy,
tiflucromethyl,  (C~Co)alkylthio, (Ci-Co)alkylsulfonyl  or  (Cy-
Cf,)alkO)_(ycarbonyI ;

* Rsis hydrogen, halogen, (Ci-Co)alkoxy or triflucromethy! ;

* Rgis hydrogen ;
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met hyl benzotri azole ; and acid addition salts,
sol vates and stereoisoneric forns thereof. 5 3. A

wg%myoaidsye according to claim11 or 2, wherei

nisGrl; R, R and R6 are3each hydr ogen ; n%@FqHQMBmlﬂn7
hal ogen, cyano or trlfluoronethyl ; and acid addition
salts, solvates and stereoi soneric forns thereof. 10

4. A derivative according to one of clainms 1 to 3,
wherein R3 is cyano ; and acid addition salts

sol vates a e ¢ . forns thereof. 5.
derivati \%qgci”'lffgfg o%th hec phgnd ringt ’@ﬁalﬂngvﬁﬁ@ﬂbfmm a N-

R5 is hydme@gemengﬁnag@et rifluoromethyl ; and acid
addj ti ons salts, solvates and stereoisoneric forns

t st 3 addiigon smitgesoivatasi ang! sewsoisdinegc faymsrikeredf. cl ai s 1
to 5 whereinnis 1 ; and acid addition salts,

sol vat es and stereoi sonmeric fornms thereof. 20 7. A
phar mat deniviabied accordirusict dlaim tonpy whéredh & derivative
accordi nﬁ.tg 0?@ of clains 1 to 6, or a

phar maceltT ¢& y acceptabl e add addition salt thereof,

and ae phgmg@ughpeaéacgq@g%g%hl . carrier. 25 8. A
phar maceutl nposi tion according to cI a| m 7, which

is an*ar %g‘ﬁ@éenncbfﬁmbpf Bifluemmrbylti on.
RINATRRGRIdl o 3L gH?é’cé %hg%&é}g&%rﬁé@gflohﬁﬁg}q? 7 or g 0

conprising from tive.
10. Use of a derivative accord| ng to one of clainms 1

6 ti.call | e, add addi t
Bt Ao ERIR G Selr fiE° 510 3, Rederuhemomen
Bhe auid aRETidN 6840 8Gvates BAT 6EPZSIEM&ATETORs tHef@Rt ment  or

prevention of estrogen-dependent disorders, wherein
said derivative is optionally conbi ned mnth a sexua

gndochi digivitier Re6inCtcRgRE tof c:fa}m% Lisﬁ) fo wheflfl RYqL ih\yllgrogen or

accordln to one of clainms 1 to
Ylircal | y 5 acceptable aci d add| tion salt

Eﬁ@é&@dejlﬂoﬁﬁ%lﬁ%%ﬁegg#fdest&feog '5?%9@0 E@? the

control or manadenen r'epro ns such
as male or female fertility,

6. A derivative according to one of claims 1 to 5, wherein n is. 1 ;
and acid addition salts, solvates and stereoisomeric forms thereof,

7. A pharmaceutical composition comprising a derivative according to one of
claims 1 to 6, or a pharmaceutically acceptable acid addition salt thereof, and a

pharmaceutical acceptable carrier.,

8. A pharmaceutical composition according to claim 7, which is an aromatase
inhibitor composition.

9. A pharmaceutical composition according to claim 7 or 8, comprising from 0.1
to 400 mg of said derivative,

10.  Use of a derivative according to one of claims 1 to 6 or a pharmaceutically

- acceptable acid addition salt thereof in the manufacture of a medicament for the
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pregnancy, abortion or delivery, wherein said
derivative is optionally conbined wwth a LH RH
agoni st or antagoni st, an estroprogestative

WO 4R35t i ve, a progestin, an anti-progesti RCAIEPA003/015027

prostagl andin. 10 12. Use of2a derivative according to
one of clains 1 to 6 or a pharmaceutically acceptable
acid addition salt thereof in the manufacture of a
medi canment for the treatnent or prevention of benign
or malignant diseases of the breast, the uterus or

t eeatventyor prévenidmofSesttbgdaidepahder® dissrdi VARRkh%aid derivative js
C&B‘Eélﬁlnagd W'é'h %m_sntl -estrogen, a 15 progestin or a

L Y EUNIpeG WiIth  Sey el endocring: therspedtfic agaibr i vat i ve
according to one of clains 1 to 6 or a

pharmaceutically acceptable add addition salt thereof

i Alt heUpfiU® detivative siccardimadiocameof dints 1 b6 6 i @?h@ﬁﬁﬁceuticaliy
Ofcdd i . ' or. mal,i gnant_di seases of the

o ecRPEYE o o KL HerBr (il Paurariurcior rumerioament for the
ofntwhat managahentest rebidiuvefincBoY Q88MNs Aale or female fertility
pﬁl%g tin b zlgt Inyasg inhibitor or a LH RH agonist or ’
el lg%w,sq ortiort or delivery, wherein said derivative is optionally combined with
a LH-RH agonist or antagonist, an estroprogestative contraceptive, a progestin, an

anti—progestin or a prostaglandin.’

12, Use of a derivative according to one of claims 1 to 6 or a pharmaceutically
acceptable acid addition salt thereof in the manufacture of a medicament for the
treatment or prevention of benign or malignant diseases of the breast, the uterus or
the ovary, wherein said derivative is optionally combined with an anti-estrogen, a
progestin or & LH-RH agonist or antagonist.

13.  Use of a derivative according to one of claims 1 to 6 or a pharmaceutically
acceptable acid addition salt thereof in the manufacture of a medicament for the
treatment or prevention of benign or malignant diseases of the prostate or the
testls, wherein said derivative is optionally combined with an antiandrogen, a
progestin, a lyase Inhibitor or a LH-RH agonist or antagonist.



