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present invention relates to

1- N- phenyl am no- 1H-i m dazol e derivatives as aronatase
inhibitors and to pharnmaceutical conpositions
containing them 5 Aromatase is the physiol ogi ca
enzynme responsible for the specific conversion of

androgens_such as an enedj ope or testos ero .
i nNrphenylaine- §UCW"3§ tho ‘fﬂ*&’%‘strzﬂﬂ‘t idrmaceutical

Ggfti(ﬂsycc{n‘éb fh&R et al., Endocrine ReV| ews,
1@&5 342- 355 I nhi biti on of aromatase is,

t Fear efreseent iaventiost egjgtesf toc HoN-whenylaminock-imigazgle Herivatives as
nor ma

G PRk SR S P LRSI RRS s G tem.

fﬁeﬂmil ae?se;%bsulzhle physlotogizat eazby'nw res;mud;lblm ﬁog the specific conversion of
[ ant ati on n A

oPslrogerh s Faddiaedions B iktast e G ET hapit afif s estrone

Oéncpéﬁﬁéo@dleresﬁ@&tivelpr(gimﬁs@ham @mau MEAddCened Reviéws, 1994 15 : 342-
non- reproductlve functions such as bone fgrnatlon

i 3%R)ndnhibigien |of Arematase s, HBeiran 8cSAEHH ObANREE &7 "&Frfere with
SHE 280 BaRel Ayt TR R Efrglr i Phrlop procoses
Csuubeas fémﬁ@%exuaﬂIdlffmerﬁjatlnn@vwbat@ngmjdgmtamcp@egnancy, breast and
Res 8 I

S G R0 S TR oF SO o rosae
g@élll émg@adtloag@ fice ?&mrgmn-rfpdztlmtme fupictions smblae bone formatlon or

erivatives have al rea een,descr

ofmmpRe e'lhﬁpreanda,c pgséala@nég g\pﬁg,rlm bqel?g éﬂ%s?h dgg%qréolgrggress in
t hSrrﬁédeaﬁQée‘ékhg ROOD 525: 8§850¢€3 éh@‘ﬂhMbleﬁ@s@EQjﬁEnthcrlne Related
rings as found in |'etrozol e %EP A-236 940; Lanb HM a

AGanges (1899, Dvelywe 6,10982) &l :Braashd anean Resgqreh: TKFﬁt”ﬁnt (1998,
o(f§5- A-296 749; Wsenman LR and
gg!?(luﬁm(e@n @Qﬁéﬁtﬁg ﬁg 1998, 13 25 321-332) : WO
2A0ar Sueter PEIZ0Paaaligass? known meRntifupgiel 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) :

or anastrozole (EP-A-296 749; Wiseman LR and Adkins JC, Drugs 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

WQZ@4/054483 N ~ 1 ~ N\ N N C 5 Diterbutyl pherPGi/8P2003/015027
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having a N-am no-im dazole 2oiety in the para position
are described in US patent 4,908, 363 and are
presented as having inflammtion- inhibiting and
oedema-i nhibiting properties : " 1 R N~-NNN~-X1 R4 OH
R2 More recently, M OKADA et al.

Bull., 44 (10), 1996, 9 escri bed a
series of }81h CN
[4-(bronnpheny|nethyly\w/dpyanno gy| ) am no] - azol es
and their azine anal ogs WD 20044054983

PCT/ EP2003/ 015027 3 CN N/ N-NJO \ Br YM511
It has now been found that i m dazol erivatives which
i nvariably contain a 1-[ N phenyllam no] group
denonstrate an unexpectedly hi gh potency to inhibit

10 aromat ase.. Accordingly, one object of this

i nifeidaZalas qrdripzolgslined Xia R Methyleea raum 19 Penzakizgele are described
defipkaki¥g97whi ch are potent aromatase inhibitors.

Diterbutyl phenols 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 :
/=) R
N%/N\N/X 1

|

R
4 OH

More recently, M. OKADA et al. (Chem. Pharm. Bull.,, 44 (10), 1996, 1871-1879)
described a series of [4-(bromophenylmethyl)-4-(cyanophenyl)amino]-azoles and
their azine analogs :



Anot her object of this invention is to provide a
phar maceuti cal conposition containing, as active

WO pgresioent, a 1-[ N-phenyl am no]i m dazol e deri REI/EPBOHG15027
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15 depicted bel ow or a phardmceutically acceptabl e
acid addition salt thereof. A further object of this
invention is to provide the use of a

1-[ N-phenyl am no] - i m dazole derivative in the

manuf acture of a medi canent intendeg for treating or
preventing various di seases and fgr managi ng
reproductive functions in wo 74 n nmen as well as in
femal e and male wild or donmes ahi mals. 20 The

1-[ N-phenyl am no] i m dazol,e derN=yarives of this

i nvention are represenf%’\by
formula (1) R NRs [N TN EFAX)n Ra R3 R6
(1) and acid addition I'ts,
stereoi sonmeric forns thereof, Q f
PCT/ EP2003/ 015027 4 R1 and R2 are each independently
hydrogen, a (Cl-C6)al kyl or v (H33- C8)cycl oal kyl
n=0,1,2; R3, R4, R5 and R6 are each independently

P 8 ot AL S8 B o v
%’f%ﬁ%ﬁmm f giovp, demohsrasi dn, uaexdectedly high potency to inhibit

al koxycar bonyl, or carboxanm do group ; R3 and
RE"ARfEmer with the phenyl ring bearing them can al so

f AkfBraingly € BRO loBjerD 8F Bis Invhiidr [ytdbsragikri-pN-Bhénylaminolimidazole

derivatives which are potent aromatase inhibitors.

Another object of this invention is to provide a pharmaceutical composition
containing, as active ingredient, a 1-[N-phenylamino]imidazole derivative as
depicted below or a pharmaceutically acceptable acid addition salt thereof.

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

The 1-[N-phenylamino]imidazole derivatives of this invention are represented by the

following general formula (I) :

Rl
N
I3,
o
N
(CH,)n R,
R3
R6
D

and acid addition salts, solvates and stereoisomeric forms thereof, wherein :



20

10 In the description and clains, the term

"(Cl-C6)al kyl"™ is understood as neaning a |inear or
whe@aohmes hydr ocar bon chain having 1 to 6 car bpaT/aPNE015027

A (Cl-Co)al kyl radical is #or exanple a nethyl,

ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,

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

i s understood as neani ng a chlorine, brom ne, iodine

or fluorine 15 atom The term " (C3- CB)cycIoaIkyI" i's

under st 008 A 730 187 GALHALA FRIBGHE4 Corcomton or » (-

( C3- C8) cygs)coelbdigyl ;radi cal is for exanple a
cycl opropyl, ﬁyglobutyl cycl opentyl, cycl ohexyl,
cycl oheptly 1= 0 ycl ooctyl radical. The term
" (C1- ) ai3km<yR bﬁ% mdaé%&ﬁdnaépeﬁaamyngy@o@mm £RC}-Cs)alkyl,

which Ris (d def i ne

> (Cl1-C6) a'“ab’ﬂ?"'r SRR (CsC@éﬁQmés(a L@rcgn%ﬁho(@-csﬁlkylthlo, (Ci-
et hoxy, sop ut b
tert-but o>? }f‘”r‘?{' loé@ﬁg?ﬁﬁ?dggpen 591 @egﬂK%gcarbonyl or
term’ aC}dal‘baxadem@'DBpgod as neani ng a group R -1 in

thove. SodCay B RRERP i 1 k<) TR Bt B 3o 2 o o
salts, f Qfen@@fafmle%rw N-i’neltlﬁ\,ibtbe]izmrlezcael ds such as

10 , ';jlrtf?%c g!ﬁ% 'IB‘E':OTS(H:I S |§I§H¥$,Ct g&g%q‘gﬁodgwg e {S%%?staﬁ% gS meaning a
Ohlgé’d?'cfr B8R EHRY Yy dPo R IHS cifite haﬂﬁg acey bCcafsdrdatoms. A (C1 Ce)alkyl

lonic acid, " glycolic acid, pyruvic acid, oxa
Qqeal igafor @Xémp@ a fmavayli ethukiniopw.aiseniepy, Betvh, lsa,humln tert-butyl,

a ' nam ¢ aci d, mandelic acid,
né%ﬁghesgéﬁgm c a Irgﬁaﬁld the like. 30 Preferred
c ahp termndthatfgehbisranidarstdod @ raedrting 8 chlodnegi brominepicsider ¢r; fluorine

5 Ri ., and R2 are each i ndependently hydrogen or
1 (éﬁo%) al kyl ; WD 2004/ 054983 PCT/ EP2003/ 015027 5 R3

| TheyRAf f(CyE&)dldldéﬂ(WTTﬁ liitlerstoofR4as Sndayihgogesaturated monocyclic

t ﬁbllﬁlq%g{lj‘%lg%@wpg %ltg %‘en Crgq?tgmst &?83 g?%yc‘oaﬂ(y}/radlcal is for example a

b IQycidRBky! RIMERY PG BYloocty! raa?éal
Q%%b c%ﬁhfy?'?ﬂg 0|9én C¥6 %ggxdyeor trifluor od:§ I¥
; TheRgrm %(Qarﬁd)ab@xy]" is understood as meaning a group OR in which R is a (C;-
Ce)alkyl as defined above. A (C;-Ce)alkoxy radical is for example a methoxy, ethoxy,
propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, n-pentyloxy or isopentyloxy
radical.

The term “acyl” is understood as meaning a group R'——ﬁ in which R’ is hydrogen or a

(C4-Cs)alkyl as defined above.
25  Compounds of formula (I) 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 acid, propionic acid,
glycolic acid, pyruvic acid, oxalic acid, malic acid, fumaric acid, tartaric acid, citric
acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid and the like.
30 Preferred compounds of formula (I) are those wherein :

e nisOori;

e R, and R; are each independently hydrogen or (C;-Ce)alkyl ;



or R3 and R6 together with the phenyl ring forma
N- et hyl benzotri azole. Also preferred are the

w@ormpos¥es of formula (1) wherein n is O or 1PCIWBP20RL015027
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R2 and R6 are each hydrogen5; R4 is hal ogen, cyano or
trifluoronethyl. Especially preferred conpounds of
formula (I) are those wherein R3 is cyano ; those
wherein R5 is hydrogen or trifluoronethyl ; and those
wherein n is 1. VaI uabl e conmpounds are selected from

t he group,

4- [N-(1 ﬁr?@ﬁaz r?@ﬂl{%{()rﬂét?% trifluoromnethyl phenyl neth
yl)am nO]I:henlsonIhli/dinolgen, (Ci-C)alkyl, halogen, cyano, ~ (Ci-Cs)alkoxy,
ﬁeL%glltH;tlp téodrgrznglhyll_ y! 2 sa?ky?tmo?r op&ela: )am;”; Pfckr?y?m nor] (Cs-

4- [ N- ( 1H-ghele3g&drbdnyy L ) - N- (4- cyanophenyl net hyl ) am no] b
enzon| trile

M (REH{S hydragersihalogen,) GuriCas]kexs obkifkeramethyls

4-[N-(1H [)-N-(4-1l h I hyl
beIE]ZOI(Hlt rﬁs:’%qﬁﬂg%eﬁl d ) ( Horophenyl et hy )am nO]

4- [ N- ( @H-drrR;cad & tagephgr-with theshenyl ringrfoppherly-mesinigenzatriazole.
[ nLtrile, h ' Ltign.salts,
SBRYIFEERS ot 1R cofPinds'd P PSR 5, Vi vt e of
their eap—ahidd;rtjy,to inhibit aromatase, and thus to

exhaust 0 es of n enous estrogens, the

conpoufid 1032 Frl’f{eﬁp?r@se@ﬁ'??‘b’&r\?gﬁ@von can be used al one

or in Gongiigakibgéh, \@ygﬁb & thiflliordRickid® | ngredients for

the treatment or the prevention 25 of any

e Espasipl p@ﬁgmjmpwnggpﬁﬁqrmla &Ibaretﬂa@swhqgmﬁmns cyano ; those
f

© HERHP R; IR br iRREAUAN Voo 85 WAGKRIn b fumans

b¥Blugbleenmipbunds aralsglettxed (ﬁrforre’ehergrgem eaqrtsisting af:ed

RN E0ART et o et P RSt
pmqwe(rlﬂ-lmwazbl b@mmm Hﬁl@@%he@lmmlg@mnb]bmmﬂtnle

gyneconast i a 30 or_nmali nt

A AR KON e L RUMA LRI AN AN L AT A

a ) i Ster0| ds 2000 65
Xy R peEe: 'm(ﬁgﬁﬁghg?%ﬁ%cﬁ}ncg?'%ooo suppl 12

366&& Qotrimidazot-14yh- Nré&-ﬂu‘a:‘ppln@vhn@thwbafelsp]b@nMI
/

P AT RS o PBU g, o

ovhfé adid additiompdlignsavatesior stakojsomgriaforms therkodi t or s of

aromat ase, accor to.the I nvention n be used

"B UGS Vgt <paol iy b iindapprRRtasEoAne Qs SREGsE all sources of

a*éﬁﬂégéﬁ@u@blﬁtii%‘e% the dﬁﬁgﬁ@ﬂn&d\bfﬂﬁhe préseab thvBhtsH ear\bk used alone

Drugs, 1999 3-2 as well as in femal es of

Wior d"l gpmbination with other actlve ingredients for the treatment or the prevention
of any estrogen-dependent disorder or for the management of estrogen-regulated
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 animals.



5 donestic ani mal species. The uterus is another
reproductive organ responsive to estrogenic

w@éoob4983 on and inhibition of aronatase is tPET/EBPIIOF015027
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useful to treat or prevent éendonetriosis, benign
uterine di seases or benign or malignant uterine tunors
wth or without netastasis in wonen (N ar VC and
Brodie AM Drugs, 1999, 58 : 233-255) or in fenmale
donestic 10 animals. The ovary being the

g:‘%l?ré;a ?Aagrg fg]géalv%ﬂéﬂtusee%{r{)gérﬁ A eg&ﬂ@ar%@?hg{ntsooﬁ‘sovﬁ{atlon |mplantat|on

ovardi pregaamaypgd'nbltmm@ﬂa*mmatasmahccﬁdmgcﬂoymsihvmtmveaw be used,
Bul, un

recoci ous pubert resp ctJve
2 eSSl tof eocirasentive SRBraessve 5t GBSTIVE Pulpoegt I Refren (Njar
OWaT iafl BrBdideAN, BEUgBON9TY, a8 ap3BLs5eSEvadrEs I females of wild or
produci hg beni gn or mal | gnant tunors with or w thout

ned0iRests @8INMabgReERS- H and Harada N, Endocri ne Revi ews,
ngﬁ% utkRus |s5a%§tl‘%9?é%r€8UaﬁE§9%égf !’}%&bﬁsnﬁé %&fo%@ﬁfﬁ?&wlatlon and

aromat ase | nhibitors ac tot
| rinkibition ,of gramataseeis dherefass Lseful tmrtreatsmpesveat enddraetriosis, benign

SR 0P BLAFEL gl D Ao Y Wy et
Angloraen (Njab VE%d, Bradie:AM, I3ug$8)999] B8 I: X36+255) ar imfuna@se domestic

i nhi. bltors can be used to treat or to prevent benign
(VBFFa F and Toscano V, Archie Androl, 2000, 44 :

2 the?@fly Qém%ﬂﬁ ﬂ)fﬁﬁf&[&gxcﬁf §bﬁré€ & és%@éﬁ lH%lBlEer bf Wdiﬂh@é’ée can be

net ast asl s uclerc Get al Oncol OgIS
36J5¢d)t06rea{c @bn@r&ﬂ or yPEmehyt OvaFiaR @akredan Bl‘@dklfﬁtﬁlno'iyéh &@si polycystic

[
" A9 5O P B Aty o@D (8 51, TSR iocher
t dMale Biohpl9¥at & :i 33-he0)r éuariani an vwell & mentaveriary diut estrogen-
therefore, aromatase inhibitors sef
orP PR BeaE B Ao S VT BY wiBptly PotstzeR’ GASano H and
priderati® Mg Endistring ®aviews, 1998129 t I5934608) nag lalsdrenefit fréf treatment
di sarders accordin ropriate

t H@'ﬁ%&matesegewa@fé 8scasding & F%Iﬁ?grﬁm addi ti on,

esth’ QREIES Fo%ta‘té‘véﬂd’ Et@stlcﬂldr hﬁssﬁ@ﬂuér@t bRB ngp&'i&.‘?ve to estrogenic
bal ance betfween predom nant | rmune

f Lshieulagion (é\baewm Sﬂemt@er, 89,b6>4 u§EP-6IL7; Garreny § eal,nishd Androl,
Or'yggRf ‘"i‘éemlkiﬁb f T%Féﬁd&% gﬁ?ﬁﬁ?&n ?L]Li'tbps EAHBBEused to treat or to

di'seases sic erosi's,
r heravertt diethigar (Sttrarnal B aaddl‘ dshamd VK ArchiOAZ€roY /2088083 : 213-220) or

BT PR ETE Pt WHcor Mo FRRagASS (RuRIRg BidlofOrcologist
GSZ(.'IOOQGS1 dBpeadento dirsd) @edvent tdhenbnedn spenfdddtness functions or
W %QIfuonré’gor?sr, in men as well as in male wild or domestic animals.
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, 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 lupus, multiple

sclerosis, rheumatoid arthritis and the like.



several other sexual endocrine therapeutic agents. In
the case of the control or managenent of reproductive

wo e0ve54985 such as male or female fertility, pPEORP2V0YO15027
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5 abortion or delivery, the7conpounds of formula (I)
can be conbined with for exanple a LH RH agoni st or
ant agoni st, an estroprogestative contraceptive, a
progestin, an anti-progestin or a prostaglandin. Wen
t he conpounds of forrmula (1) are intended for the

EGRTER Bl OACEE B0t BT BB B g

Céﬂév@r‘itldfpﬁble&@@be\m-ddpeﬁd@t disoraarsj tiest carges, comblrﬁ)ad W|th one or
progestin or a LH RH ago

c%@’érﬁifOthWeSQWélaF'Fﬁ%fm% Fﬁérélt’%&lrgnggn%a P %‘@n? %Wﬁe control or
”mahgg@%nt%f é\%@t?tctﬂlfe fhl'?&loHE %ﬁérﬁb@ nfdle bhf’érﬁ&éférﬁhty} Pegnancy,

compounds orrrua can be conbined with fo
eamrpoxe aindeliveryaribe o@mpouads o Jgeselan() gany%(gombmed with for

%%.pgé %05 Y- RE e&g& R &ggﬂ'éagt)nlgtr a?\'PteQQBBHo@%statT\;ée cbifdbeptive, a

War & r ot ocol
cpr@émmmtam:t-progesuﬁ of a ﬂrssteglapdmnWhen the corapeunds of franula (1)

?gfeelg%é@pa $g %\p%{@%%ncﬁc gg\t@;n g?ﬁbSt g 8? %ahgnant diseases of the
aQFEaBtE $hé atdrotihd dvagy, tigdyl @inl isecomhbifed dith@vgrart antbestfogen a
any of the substances. The co-adm ni stration

cggRin 5E RN it egenpt [orie oot B Fergent or
abrdiehft t&%&&@oﬁﬁa@ﬂaﬁé dise8stsi B0t pRoeatendr Rige tth&tis, the

ove- nment 1oned eases, conprising the
adnmpomdsamf formule (&) sarbpecombinedewith fore examMPple fNgantiandrogen, a

thera | & t ound of

© BB o et B A TRy BF abalBRE e 101

ad‘ﬁethﬂeﬁn Y@hibinidaé r refdrs hmemoumalahy/ protocainfarned-administration of a
anot her

L di : h _
t CRFHP i I@@Hllplng{aeqﬁds SR gr]? rn@ch'gggtha; Qgggggceup% substances,
ﬂ%é&ﬂé 6F tHeORdiledof B tirhe Wnﬁﬁs@&mnnaﬁd Eﬂeedana*tmh of dose

exanple, orally, topically, parenteral

ulever timsr aliRAY jQfribe cols@neisng’ f@oﬁﬁréﬂmimﬁ)g@ﬂ%cﬁ@nt {qxample be
Dgﬁ ﬂ?p&l&kﬂﬁé{ tlay acceptable carriers, adjuvants and

ese dosage forns are given as exanples,
bThedhvention thesglsofrelatas tony nieshek vé ltiestiag loy prewssting the above-

skilled in. the art of.f t

2 foted BiecrornmisnsdhBdufiriafondp d v jn neggthereof of 2

t ngéfhtp@.ititellyeéf?éc_tﬁé ameeant dfer ajmpo'i(hdl of ¢oraldes (I) or a pharmaceutlcally

subcut aneous, i pjections, i nptrave [

s v b el GRS BT LTRGBSV fhother active
\rbdigAe.t o the treatnment of humans t he conpounds of

the I nvention are effective in the treatnent of
wdomthe Sregkaenifirenantions of By of ihese dissages the gpapeunds of formula

p%ﬁ)/ lég&%g%%glglg%%, fGPL R, & raW?tgﬁ%ﬂlpEél%ﬁérally, 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 '
includes subcutaneous injections, intravenous, intramuscular, intrasternal injection
or infusion techniques. In addition to the treatment of humans, the compounds of
the invention are effective in the treatment of warm-blooded animals such as mice,

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



8 The pharmaceuti cal conpositions containing the
active ingredient may be in a form suitable for oral

wais@4/054983 exanpl e, as tablets, troches, | o0zengkGI/EP2003/015027
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aqueous or oily suspension$, dispersible powders or
granul es, emul sions, hard or soft capsules, or syrups
or elixirs. Conpositions intended for oral use may be
prepared according to 5 any method known to the art
for the manufacture of pharmaceutical conpositions

h . . f .
SdPeaenRRET sk gPR R fRBig MeaBNe ndBiERrRETbe in @ form
agaidtse for arabusegfongsample, @sl abietsy teaphes, slozanges, aqueous or oily
preservin er

pﬁ%ﬁﬁ?&é'@ﬂ?ﬂ %%nng&%pb&é%{s Andf aB‘a\'E%ﬁ %{B&é'oa%el&;? 2 isgftcapsules, or

T%?n‘u%& Dr ARFRICONPastaNRd invhded gbiedhiak Dée may atmprspareé according to
non-t oxi ¢ pharmaceutically 10 accept abl e

e>a@v pnethed kppwe o dhe g Pt K1 BIBPWACkUAR OF RRIACEWca! GmPpositions
P ueh c-gnl%ﬁﬁtloﬁsxﬁiap'c%ﬂfaﬁ Eﬁ% o?‘?n&‘éragﬁ%%r'ﬁlé‘oted A8t the group

uent's, such as cal cium carbonate, sodi um
caobmtmgeof swedtersing ageits, ﬂanqnmgsqgeatse coloring @igenks and preserving

h hat | at. ;
A R R T R e e
quab!e@@mtlam iheadctie irgedddntninadnixacs ajthamoh-toxic pharmaceutically
vt S B e SRS o B Bk o et Thse
U'&Eﬁ feREs Rfa%ltﬂéeﬁbr'&MmB% areat aitlichys, suBPes chRRAN cabeaatep sodium

del ay di sintegration and absor pti on in the
gasrhonite, elociona celeigt phasriatharesydiynophesphate; granulating and
S 0 [ a
lﬁ%ﬁeﬁ%‘?n?%&;ﬁﬁ@ f’o\f'eerxa L ggl%é ?tQPcéfg alﬁgrﬁ% g?&éarﬁghfﬁgoa;gents, for
gle;kampjd stdichf gallatm @r raaz;cwbeanddnmmag .ageats,Tforyexamplealmagnesium

L

t h@bﬁllﬁet!ééhrﬁqde@hb ey fami nté@ﬁtlérolahdfébscﬁ;btﬁﬂﬂa the gastromtestlnal tract
Fornul ati ons for oral use al so be prese

heand Gerehyi nrowagw@galweil@on oveha& 19e9 r\&e”ioat F%fd?mpler a time
Csc?é‘éf(‘?ﬁat@h&lh s@ch 'a@eglgcéﬂl intbridstetRé - orf @!yc@ﬁ?ﬂ'ﬂ?ét@arate may be

cl'um carbonate [ ci um phosphat e, kaol i n,
aseeriOyecgel atin capsul es wherein the 25 act ive

@3}2 aééﬁuP ?‘c@dvﬂ the ﬁﬁlq% F@&rﬁbh |W5uﬁétlef|@r4 256,108;

ara or ol
chueeeussz g emﬁsme to mrtramsnndtlcetharapewte: hablgtse‘dr corttralled release.
adm xt eW|th egﬁ%gent swtablefor th

rmFrREF'& iops: Q;forg may & ptéengreamted &3 mr%)gg\aﬂp eCﬁP%ules wherein

arfe SHYBSAGIcARNRIEMiRed Wih & anan eobddiilusnt, for example, calcium
car boxynet hyl cel | ul ose, nmethylcel | u_|lose

BB 051 WFBt PISBIaAtE P 0TS GHiaSROKY GRIALA éaPSU'eS wherein the
poééfl\’/é N ﬁ%ﬁfeﬁf’hé Hﬁféﬁ with r\WlatélI goaRadt ﬁeﬁﬂ% %Fneﬂé‘rﬂﬁl'eapeanut oil,

per si ting agents, for exanple a naturally-
|IqUId paraﬁ" n, or ohve oil.

Aqueous 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, '
hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone,  gum
tragacanth and gum acacia; dispersing or wetting agents, for example a naturally-
occurring phosphatide, such as lecithin, or condensation products of an alkylene

oxide with fatty acids, for example polyoxyethylene stearate, or condensation



occurring phosphatide, such as lecithin, or
condensati on products of an alkylene oxide with fatty

wa@ceid®3498r exanpl e pol yoxyet hyl ene st earate, BCT/EP2003/015027
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condensati on WD 2004/ 0549839 PCT/ EP2003/ 015027 9
products of ethylene oxide with |ong chain aliphatic
al cohol s, for exanple heptadecaethyl eneoxycetanol, or
condensati on products of ethylene oxide with partial
esters derived fromfatty acids and a hexitol such as
pol yoxyet hyI ene sorbitol nonool eate, or cond nsat#
pproducs sofofetiylena cpideowide I0Rg rehaly tql'Hhat&,ﬁstaéQOEO'éer P(/e%?(ample
d Jhe

A ol n G0 E Al of PO BioLHas, o SindereTBiie with

spa'paﬂrestewsleme]d fadmg dattyacids anca dewtol muqzhsas polyoxyethylene sorbitol

B’%ﬁﬁer 5 tﬁ%(\érﬁgd&gﬁgsatlgﬁé?@cﬁ%ﬁ&églﬁ ne Ioﬁélegﬁlgﬂpgmal esters derived

Ofr oD Fattyf | atitier iaRd et Sanm/dddemefanr enmnpleswebremyleng sorbitan
agents, such as sucrose, . sacch agg artane,

anpyocieatae Hag WOH%y"U??@”?'B'P%Tﬁ‘P&@ aérh g & AuMmoge pfgé:ervatlves
%?'e%ﬁmbfégfet%‘}l &Jttn- bep‘?I pﬂﬁ)@ﬁb@bbﬁzdé'té orfe0br facREToRring agents,

arachi s’ oi ve oil', sesane oil or coconut oil, or
i one or memﬂlavormg 8@, aand QneLardNergrsivertaningragents, isych as sucrose,

sus | ontain a thickening agent, for
SRREMY GReffme

wax, hard paraffin or cetyl alcohol. ) )
S@ﬁwtsaspermgloagemays beu 6drmutesed Ihys suspendifigrthe adityeeingeedient in a

SO Y %, AU S B Ui PRl HANLE o or i

Phffefsl Vs ity é&ﬁq@d’%téfﬁm THe 6ily suspensions d'aytcoatahh aa$ucken|ng
ascorbic acid. D spersible

SeRBOE cxamplg hesaier, Pa GAoHN Gqsboabodtl SbReiRpig aggnts such
tHRddisht fb&hOJbo‘o@t &1d PBMhg %géﬁts R bé/edderegtroqﬂbﬁaé al palatable

m xture wt d'|sper3|ng or wetting a
salsaberemaragloagEheswmsélom mayrke B'ieég@f-“?/é’b’l tbé@ddltlon of an anti-

SUI g or wetting agents and
é%ﬁ&%ﬁ@g%gg‘%’@@?g exenplified by those already
ﬁmeeml’mMp@bmre and\gdiniesrsaltakde 6orppreparstiorn of areraugsiue suspension
avorin d _col orin n
0By Biecaslifon o aoiEh arficed0e ER BRI b iy P aispersing
| By ﬁwﬁttu%] a_‘%ht ab@peh@ng Nadehe afrfalr whef oramarel pneserwalﬁ\m Suitable
enul si on. e phase a ve et?nabl e oil

C RaRSTEB0.01 NELGNg ASEar s SUsRMInG, PoehEe: e, aegifie® by those
T Ofre Wﬁifor% %Ho%" BadiGer fek&pleﬁts”'fd?téi(aﬂﬁ)l@fswéét@ﬁlﬂg, flavoring

Suita Ie enu ying agents may be naturally- occurlng
phod polating egentsomamammﬁep@sgntbahﬁ phpepaceHtical camgositions of the

ﬁﬁ&%{"i?norg}?ﬁ%gﬂ tgé efroﬁn P! fef- \L%t@mafn@tsf&h Fhb %ﬂg%‘?‘ugse may

or exanpl e sorbitan nonool
abé ac\m@mﬁeibil dfor pxamlmletoﬁve)bll pharahisailpar &inined oibr for example
qu1d eptapg/ in rg)(? n?|)>(<qure§ otI %ese 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
or oleagenous suspension. This suspension may be formulated according to the

known art using those suitable dispersing or wetting agents and suspending agents



10

15

20

exanpl e pol yoxyet hyl ene sorbitan nonool eate. The
emul sions nmay al so contain 30 sweetening and

wo banvos9Bhg agents. The pharnmaceuti cal conposi PCDRB200EY15027

be in the formof a steril el0injectable aqueous or

ol eagenous suspension. This suspension may be

fornmul ated according to the known art using those
suitabl e di spersing or wetting agents and suspendi ng
agents WD 2004/ 054983 PCT/ EP2003/ 015027 10 whi ch have
been nenti oned abovg The

teri)e. injectabl .
Yribeye 9N TR UBNER aBRves The serlg BISCigtlc PIERRIRtop TR Ffe be @
%Eqrﬁéﬁﬁﬁ@&%bl%n 6l0tiéh rH}n slisphsiorP ah eat fortdxic %@Ee&i@éraw &cceptable

ent” or sonen for exanple as a_solution in
Hil@eriubaresiiiet,. foxmexemplaeas & cepitign| i vle%1bé¢aé@d@hdAmon9 the

SOPHEFE A TR sSSP, Bt 8, s s

a#hdl l‘sdtdihlc ss&fiime chforided solotidrs  dn e addionerstedaal fixgd oils are

benalfyemapieaof p.aslrelt o sipeBand mshy i iigse any

gkd oﬂoﬂl@y 2] eﬁl‘lmﬁy)ééeihdd@iﬁg éyﬁthalddmbho-npr fchgltqurldes In
ac s such as oleic acid find use in

cidltioe s su 85 GicASELITS! U3 1o Be BRRREFACOR f Tipeabls.
al?c%ﬂé QaBR00r 1R 6rﬁe9€f"%m29bdﬂi/ &G0 g?.;oﬂn\’ abcd® 2Eh@ig of body

ay are usef I n the treatnment
ab@gla pmlda;aamd usafuldint thenizeatment af the @bpvermdjﬂaﬁﬁsioeﬁnd'tlonsl or

bou 200 The
a?ﬂ?ﬂﬁ'v 895 éf% g%fug%pogﬁ{g%}n&y '53 I(S:jégy Whed with
TR &AbUteT aﬁmeirngﬁdd%rit tnl'\atgnawlbm eorbisied ggm thesayier froatemials to
w |l vary dependin n.the host treated an
pRIPEYGER %mg;%ggsa@]eq‘ggﬁ.l\qqp g/@l;yaagqﬁqdlrﬁgog%cawetr% ﬁ?th?eated and the
Aib forranvit enerally tomtgint metween
N L AR

nigom abOUBRA 06 t RBPEAINY, BgfTeaY rfry)rro Yol M@ Typboyt 100 mg,
Ty et Ty 06, g gl a6 7mg 22 i mo

ti‘mg, Sm)mg,BDcmgjdsQ@ m@weHOG md. any parti cuI ar patient

V\ij il gg%gg\gﬁgﬁ hm@g %,%i’ F]h%f pfegiﬁE (a%e ie@@ll fof 'aﬂ? péltﬂ‘é‘ular patient

ownadi:.rﬂsem ap@rah lv@ﬂetyramﬂacmoreﬂnmumgwtmtm bodu weight g@heral health,
excretion, d the s verl

pSa%; idietl gfnedpg gg@@s&%@% I[)qoLﬁn%%?H'aéipywtr rgye 8; exc!?‘gtlon, drug
f@'ﬁﬂﬁ?&ﬁ" arfftheQe ity BF frzsdrecutardiscabe \Aﬁdergblng Qhesrab\a

I nvention and their acid additi

cahe BeN-phemdraaing-aHtipidasee cleEvafivse o4 forgaipla tﬁwyventlon and
I/ ac?dAz?(?a:i)’cl C;gligpglq Ba/ Qép%p&?folléﬂnng the general scheme 1.



JC NH2 (CH2)n RS + X Schene 1 R3 6 (X = hal ogen) R4

18 HI NH2 O(CH2) 51 N(CH2)n RS R3 6 H. | R3 R6
wad204/05988 HRL O N Ow S 1 NR2 N (CH2)nPREEP20bR015027
N(CH2)h RS RBRRERARBRO1I5R4A 4 RLSI| IH2 NR2
NHCH2 i 5 N(CH2 nRO5+xXx R364 R3R6 6 R4 7 8
RLRL NJ NH

2 CH,)n R5
.
Scheme 1 R3 6

(X = halogen) R4
1

NH, o v (CH2) 5 N——(CH,)n RS
-+ e e ]
R3 ] H | R3” & \Q/

R6
4 R4
1 2 3
H R1
\N OMe
OMe
S§<N R2
| ‘
N—(CHn -/ THZ
/®/ N——(CH,)n RS
R3 R6 -
R6
5 R4
4
R1 [
N\ THZ
Sa\;ﬁ R2 NH CHJn
N—(CH,)n RS + X
Iy -, 4
R3
R6 6 R4 7 g
R1 R1
N N
I3 8e
N R2 N~ R2
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(1) 9 8 WD 2004/ 054983 PCT/ EP2003/ 015027 12 Accor di ng
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the al dehyde of formula (2 and the imne
intermediate is reduced with sodi um borohydride or
hydr ogenat ed usi ng pal |l adi um or pl ati num oxi de as
catalyst to afford the N N disubstituted aniline (3).
Said aniline (3) can also be prepared by reaction of a
5 hal ogeno derivative ani

(AcordgotoussIee doetine. dewase | (Fhis Baydented e EcaBetyce o

fhﬁn r]ét dﬁ'fe' #@Pé\'iﬁte%édlgtestsaféél@&éﬁ viendbdilmnberohydride or
t enre afford the 1, 1-disubstituted hydramg1 NN
e -

O‘fydf@e"aﬂed ('Sif)g palkadiennen plaginym exide Bs1CaialysihER Affafde
YRGS g R TRE 3 M A dfpieg by reaction of 2

a0 deavativer(B)ivith @8)anilise of farmeilal (L) c ond| tions

SThe A G5ubS LR STUTRICALESrRTEE I 15 P carioatvé Uiy standard

déo%{f%hé”tﬁe@l'é‘éwked ﬁﬁéi’l’dr@‘tw@m,ﬂt@s@&tltm@d hydrazine afformula (4).
enedi oxy- al | -i socyanate derjvative, affo
%/ d[ ﬂ\é selegtlve N-

wtanwrvetyartlamind@sw)tlttwtﬁ dwdiagine; (43 £8P B BERPRES
%Iﬁlgét[b% &f8 044 &ﬁdzoﬁfgl'rﬂﬂ‘lg (@f)mtﬁya E(Srﬁl%dﬁ%lnéf fétrhtMadB) using the

ace | C acl or su huric acid
Damdltrons desmbeah bpU. LBRCH and\delﬁG)NIGa(;?y@thaStﬂ ma, Rg 1578)-

iy carrioh i ibod ol 03;aR)dsin et Redfaie o an

{A%tﬂﬁlﬁnédl&y -kg-s0cariate ddrative cbﬁmdjsethdaehhlqsamlcadaa(zld)a (5) which is
P MBS IR, B isbargoits an i
A%EeﬁE%@iH'oY%h hGAERGyNd (1) where R3 or R6 is an

ectron-w t draw ng group_can be obtai ned i
cEasﬂfnsaﬁtloo of §6) intRoekE agid: falpwinadhe SANYTHRS %FW{ by S.GRIVAS
t e [ I -
s RCHERD At it danniion o, oy amezsy et o 1

Ihérqlﬂrmndndﬂewﬂazolﬂmeywa@/eﬂl),|whlcl'ats| emtiongliyeronmantedke ope of its
%q%ﬁ%@?ﬁé@ﬁ%@p ehiﬁ% I &yan:ritgﬁAlfe?natlvely compound (I) where R3
or R is an electron-withdrawing group can be obtained by condensation of the N-
imidazoloaniline (9) with the halogeno derivative (8).

The following examples and tests are intended to illustrate the invention 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 mol) 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 temperature 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.



To a solution of 4-chlorobenzal dehyde (35.69 g, 0.253
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reaction mxture was stirridd at roomtenperature for
3 h, the precipitate was filtered, washed with ether
and poured into a 1/1 mxture of THE/ ethanol (250 m).
The 30 resulting suspension was ice-cool ed, NaBH4 (4.8
g, 0.127 nol) was added portionwi se and the reaction

AR elRT &4 B 4750 SRR f20 ST eBon)
MUging tesamie praeeddre Qautvﬁéplafcirigttﬁé dechlorobariraldeydebynat er

and drledto gi ve ite solid (51.27 g, 84 %, np
130C, @3@9%/ EP2003/ 015027 13 1H NMR

(CDC'3)3-ﬂ rcﬁ5n€é’cho>3}d)snza1’deﬂ§dés 1H), 6.55 (d, 2H),
7.20-7.50 Usi ng the same procedure but

repl aci ng the 4 chlorobenzaldehyde by -
4- met heAydyamebHdehgthoxyphenylmethyl)aniline (mp 109°C), and

2 oy s RN AnE R RS Ry BetyDaniine (mp 485C)

ap@re respectively obtained.

4- cyano- N (3- f| uor o- 4- met hoxyphenyl met hyl ) ani | i ne (np
Me respectively obtai ned. EXAMPLE 2 10

| | A t f
ARl hetBipRKINeOERY ) ani 1 ne A mxture o

4Aamxtwmﬁpctnlua ehydg «%) @ 9.00.338 mqlbm|4)aralﬁab@zwbd¢ ¢0g, 0.338
80 LS Bl gl (950 gaetyal o oo
dltémp@'dtum_ tolvemthyTﬂam eeachbm) migkere was [dilatedowitim nethylere chloride,

e?&gﬁ@grocnggqtllggel Al cargcggﬁgkﬁﬁstp éirgrbefégt l Ly ﬁlg&l&)?\nfééﬁ /%%?\anol afforded

1@%&@4&“&'@ ED@) mE16%q s, 3H), 4 3 (d, %H) 4.7
2l—b‘| N'Jg'% (ﬁ;P@'ﬁe 3péS, é"ﬁcéédpezﬁht“{l% ]é'é}_%ést(ﬂegi" d710730 (m,
J'P’S‘k?ﬁhy.?e by - 4-cyanobenzal dehyde, 20 -
L e

benzal dehyde, -

4usmrtbe mmemc)@dummyemlmjtmmluai@emp by56C), and

ngC;:yarl‘ n&lf?enzél'dgﬁﬁt, hoxyphenyl met hyl ) ani |l i ne (np

- 3,4-dimethoxybenzaldehyde,

- 4-cyano-N-(4-cyanophenylmethyl)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-chlorophenylmethyl)aniline (30 g,
0.125 mol) in 2 N H,S0, (150 ml) was added a solution of sodium nitrite (9.48 g,

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



were respectively obtained. 25 PREPARATI ON OF N,

N- DI SUBSTI TUTED HYDRAZI NES (4) These are generally
w@e@passes according to the procedure descri bedPCTEP2003/015027

Tetrahedron 1982, 38(3) : ¥19-423 and Organic

Fonctional G oup Preparations 1968, 1 : 374- 376.
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N1- (4-chl or ophenyl net hyl ) - N1- ( 4- cyanophenyl ) hydr azi ne

To an ice-cool ed suspensi on of 4-cya no-N-(4-ch

| h | Ni., Li 0
BT P 50087 o PR B o
(&f&@reac@od?\lfésrmlgr)aditdvevmrtt{ A(s’ﬁmtm?) of %\)t\%ln;_ ggzr/te g62689, 0.095
m xture was stirred at yoom teqnperature

FOR PP bBRE oE0m Wes adgRa e TR AP oheR, POISeiTamd - After
n%ngdgElSn (vﬁtl'f‘%tlﬁfl Pethi! Bl orgdric Wjef wds3Washed gm:‘éesswely with a

reactlon was stirred overni

ght
seituratesh S@qilU@obVQrﬁQ?ﬂ tcarbpeat(esswt@nl ovaSeRs by )dﬂieﬁ over sodium
a t | d
forl%ﬁe (%%Aﬁ/aepomdt racti on Wi t h eﬁﬁé: 4 HhittSolnd (M 5%9). To a

acet af e,
osgspBhsion af de msltmssbbdi irs B oiEBEE ‘wéletham(ﬁﬁ @),%COH (60 ml) and

oieie (R e daf BRRCETZA E Gl bobl B upild rias o veep

V eliiéMplefatieViseléw B8P CeTh® hiixtukedRasstiyyed fbp 2eh, AcOH (60 mI), water
suspensi on of the resultdﬁa solid in a mxture
)

10 of8fisml) @d #ng (6 L MeTeseAder) and, gtirripg  Was p‘g@tﬁxpfd (%Wag 5 h. After
aggﬁﬁoﬁ bf‘@th@P m( 2fhedredctidh Fﬁ&@ur@%ﬁs ﬁlierédiJ GRe dndrgéric material

keep erature bel ow 3 C. The m xture
V\ms swasheédwthcﬁthﬂ acetémdhe (Peeduet yvaswestréﬁtedowetbcﬁml agRkpte and

SV oS5l BT S B0 S et Sl o

Mealvents wahs condehraied, urﬂhevaomungmd aystatization| froraaliisopropyl ether

De product was extracted
15 vaibegt%ﬁﬂ Qéi@?éﬂegg% an%é ﬁ?gani c layer was washed
Wlﬂmmpatcgjcl3)br3 7§ (@nHYr4.631 (VAY), FOH W 24| 7arse(d, T, 7.35 (d,

ol vents were concentrated under vacuum and
cr2i7|§,t7a149 (&adH)on from diisopropyl ether 15 yielded a
S j (1 78 8 9 ém.l QO CE tll‘l‘ aae . a.. no-N-(4-
(gj,Si" H),&f. 69%@? oH) 7 08 (dqu)'!i’ i gD(CId, 2H) | fano-N-
7.cBl'ﬁrc(pﬂ\;enylme|;hyl)’Anlﬁ9e(d 2H) Usi ng the sane procedure
bllfﬁt repl aci ng the 4-cyano- N (4-
cf¥or ophenyl net hyl ) ani I i ne 20 by

- 4-cyano-N-(4-methoxyphenylmethyl)aniline,

20

- 4-cyano-N-(3-fluoro-4-methoxyphenylmethyl)aniline,
- 4-cyano-N-(4-methylphenylmethyl)aniline,

- 4-cyano-N-(4-cyanophenylmethyl)aniline,

25 - 4-cyano-N-(3, 4-dimethoxyphenylmethyl)aniline,

- 4-bromo-N-(4-cyanophenylmethyl)aniline,

- N*-(4-methoxyphenylmethyl)-N'-(4-cyanophenyl)hydrazine (mp 74°C),
- Nl-(3-ﬂuoro—4-methoxypheny|methyl)—N1-(4-cyanophenyl)hydrazine (mp
30 102°C),

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

- N!-(4-cyanophenylmethyl )-N'-(4-cyanophenyl)hydrazine (mp 215°C),

- N*-(3,4-dimethoxyphenylmethyl )-N'-(4-cyanophenyl)hydrazine (mp



- 4-cyano- N- (4- et hoxyphenyl net hyl ) ani li ne, -
4- cyano- N- ( 3-fl uor o- 4- met hoxyphenyl net hyl )ani |l i ne, -
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4- cyano- N- (4- cyanophenyl netidyl )ani | i ne, 25 -
4-cyano- N- (3, 4-di met hoxyphenyl nmet hyl)aniline, -
4- br ono- N- (4- cyanophenyl net hyl )ani I i ne, -
N1- (4- met hoxyphenyl net hyl ) - N1- (4- cyanophenyl ) hydr azi ne
(mp 740, -
N - (3-fl,ugsQ- 4- ret hoxyphenyl nmet hyl ) - N1- (4- cyanophenyl )
hydr azi %2(%%@8 102C), - N1-(4-net hyl phenyl net hyl
) N1 (4-I\Ey(eroypﬂm:rmwlhmmyalwm-brmnﬂmr@hyl)hydrazine (mp 114°C)
c ophe hyl )-N -(4-cyanophenyl) hydrazi ne
@éf&\)%n %%3'99‘54 di met hoxyphenyl et hyl
-ﬂ){A Brevanophenyl ) hydrazi ne (np WO 2004/ 054983
PCl1/ EP2003/ 015027 15 134%, and - .
Ni\l (A-iugremeEyinheayImethy))- N1I-(4-gvanophepidwgrazingdr azi ne
alr'ﬁﬂ*g%?rr Eﬁﬁ@sﬁé p?G&Hé’r@{j Béog’ilaﬁf‘?rﬂﬁﬂ (3% VRl85g,4 02117 mol) was

uor o

Ninwadtcgdmm}bmmymg hnjz@l aaftash eomtammghﬂtllf OHEhmb) s shkitien was ice-
" REHEH o ead o TN EBhER e, Hefbyte ) (BRparelff Solquing José
( 10Chstrb) et dlhe.Meal.CHennn1984s 37¢ 8623-8032)d(1@nd, 0.058 mol) was added
ORS8O o bl hen s pased
3QR|%U§9$I2§ offahBe Quspenbles oldH a pativdl GFAdeEb AdPndverhofRBrtisEdissolved

The ice bath was renoved and a stream of nitrogen was

paseenia+ Withuggrcedliagoftdnoremeipuivenamh colpdde él% 8r 0dlp2gnol) was
1
alad&?ofh%ﬂocﬁg I@?&FOP%IXEJ}@ \H'issfcgenzgﬁ rcfb1| o tﬁﬁq‘or 1.5 h and

i ce-cd | uor onet
0. mﬁﬂedmtc) wm (166 aelol, Aﬂleelextrmtlone\ald:h |ethyl m:etatﬁ; géhavarganic layer

5 VTR b el A R

t hl&ltamgaﬂﬂfr@m @i;seprow otRe gams asellow sblidvay Srg, 43r%%,cmpeerC.

PR £ 28 PHECRP Sbylchay Chafl 239l g 7.5 (@, 2,

sojs@d(zﬁ)S g, 43% np 98C. 'H NWR (CDCl 3) : 38(s
2H), 7.05 (d, 2H), 7_33 (d, ZI-P (d

2|-L|;smg thee;;a(n@ proggdure but replacmg the 4 trlﬂuoromethy benzyl chloride by :

- 4-fluorobenzonitrile,

- 4-fluorobenzyl bromide,

- 4-methylthiobenzyl chloride

- 3,4-difluorobenzyl chloride,

-2,4-difluorobenzyl chloride,

-3,5-difluorobenzyl chioride,

- 4-bromobenzyl bromide,

- N!-bis-(4-cyanophenyl)hydrazine (mp 222°C),

- N!-(4-fluorophenylmethyl)- N'-(4-cyanophenyl)hydrazine (mp 114-
115°C),

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

- N'-(3,4~difluorophenylmethyl)-N*-(4-cyanophenyl)hydrazine (mp 72°C),

- N*-(2,4-difluorophenylmethyl)-N*-(4-cyanophenyl)hydrazine (mp 70°C),



Usi ng the same procedure but replacing the
4-trifluoronethyl benzyl chloride by : 20 -

wd2dsosr8benzonitrile, - 4-fluorobenzyl brom deCT/EP2003/015027
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4- et hyl t hi obenzyl chlorideé - 3, 4-difl uorobenzyl
chloride, -2,4-difluorobenzyl chloride, 25

-3, 5-di fluorobenzyl chloride, - 4-bronobenzyl

brom de, - N1-bi s-(4-cyanophenyl)hydrazi ne (np 2220,
- N1-(4-fluorophenyl nethyl) -

- (4 e e AR R EhoadBvTRg s pBr2s°0)
i ne (nmpankC), -
IN ﬁe(?n'g 9/- Po%c? heﬂ%le% hléfl 24—cyangphen Sﬂy(/) raZIRg '(%B 3¢ az

'\U«e.(e%eépé&&éw@bmnyl met hyl ) - N1- (4- cyan0phenyl)hydraz
i ne , WO 2004/ 054983 PCT/ EP2003/ 015027 16 -
I uor ophenyl nmet hyl ) - N1- (4- cyanophenyl ) hydr az

;\@e 4_&& ééoé‘:hﬂeny@pr@t'\ﬁ 4-mﬁg>iy2hgr§yé)r§18d aé;'r'?)(/el ) hydr azi ne
(ﬁipior%@):hylbmzenltrde p&ast g,v dby. 90b‘hm'of)ed?(s &tlﬁﬁ&féﬂhﬁitﬂ&ll{rlng into a
s Sk oBTER oL FRRJaT ) PR taylenis CHt ol S48 mmon. 4-

tahoguesghydrafins th I‘dcﬁmnd@t rébaréd FolloviiRdtRESI INOCastro et al.,
oI ug?gmdw yEI a(ﬁlp ne (46. 4g@m 329. 80

RS CPat- Q9% oL B3 A 251803 i SRS s added portionwise

I b/
(BIE8R SAckil LA Y0t I5T51 0B e cofly, gy e v
nfitrgd, weashad aréth tetuene dﬁwnﬂ)aandamthtwer é%(lﬂt mbrtorgive: amdnite solid
ag%z%télr 5@)}5 ﬂ% éeflux After cooling, the m xture

washed with toluene (50 m) and wth
Whd- NMR((mmﬁa) t336@ (sy8H), BOY(s, 2H), b7 (s22H$,06.97 (6524), 6.94 (d,

20, s, o8 B R, L 2h Ceroa () 15 oM
7PREPARATION OF THE IMID%LE?WUM @ THE
IEAXEIQ%?EESS OF FORMULA (1)
4-[N-(1H-imidazol-1-yl)-N-(4-trifluoromethylphenyl)amino]benzonitrile
To a cold solution (10-15°C) of tBuOK (1.06 g, 0.00895 mol) in DMSO (18 ml) was
added portionwise N-(1H-imidazol-1-yl)-4-trifluoromethylaniline (1.85 g, 0.00814
mol) (prepared by desulfurization from the corresponding 2,3-dihydro-1H-imidazol-
2-thione, 1.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 ml) 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:62.2;H:3.38;F:17.36; N: 17.07

Found : C:6222;H:340;F:17.3;N:17.1

'H-NMR (DMSO dg) : 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).



EXAMPLE 5
4-[N-(1Him dazol -1-yl)-N-(4-trifluoronethyl phenyl)am

waoejbeswsnitrile To a cold solution (10-15C) PET/EBWEK015027
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(1.06 g, 0.00895 nol) in DMBO (18 m) was 20 added
portionw se

N-(1H i m dazol -1-yl)-4-trifluoronmethylaniline (1.85 g,
0.00814 nol) (prepared by desul furization fromthe
correspondi ng 2, 3-di hydro-1 H i m dazol - 2-thione,

J |, Heterocycles, 37(3), 1873, 1994). The
rggéﬂ-c%—én xture was stirred at roomtenperature for
1 4R[N-{(h Hrindidazobd eyl3N-{A+trifl ucrofithgiplenydmethyl Jamind J)-
iE’FDNSQ§' 8 m) was added, the reaction m xture was
SOEPFRRMAS > h and 25 pourred into water and

cancent r at £ANg23-dl m{dw-fiHOIWdiﬁoSPJyHEJtﬁBne g 4-trifluoromethylphenyl
precipitate was_collected and dried under vacuum

F%W'EWMQ@W&B‘W on silica gel (toluene / dioxane

leé{ ? d;{ a{@ﬁﬂtfi %ma&gop%ﬁ)g}g]m grprﬁe}gﬂj @p—ﬂkngrtbﬁﬁenyl)hydrazme

CéI.bulagt e@l025 (mol) 6 2ethakbl: @088 mF wad7 aﬂéed Mropwise 2,2-

%étv%@t@%)%thy? 8’8@(33%3“‘7(%) 92,2076_5173m85 anlefﬁ Nlcgq_)rll 1'>Zt'u5e_yvas heated
7t(68ef(()tg<4gogl-k gtc_?ﬁfgegg%o%gr/t O(th% sglvl)ent Wa87e\(§gor£1ééib und¥ vacuum, the
f(sfit'('ﬂ HEFIAYG RS |P°ttr68 |n7toﬂﬁ{ ézﬁq‘r](ép u“§$<A ﬁ%b??y?'ﬁ?@?ﬁ;‘?nﬁé’?ﬁ heated

Yk:a ARG 0. b@ﬂl\ﬁ@t bkt'récﬁoﬁ)/vlt‘ﬂt 4tﬁ§ll (a%et%té“thé’ QFg?mlc Iayer was washed
| H-i mdazol -1 -yl -2-thione)-N-(4 | Uor one

5 WitBt W?te)‘a@r'ﬁé]@@ﬁziﬂqllw |sul§atanad SQSP@E@ﬂfEﬁt% Ltnder vacuum Flash

T

admpraﬂ]ybemeseemaﬁol affiondetchep ysllienwhsdlid €217, @8y%ha e 200 1f..

Rl | AR A TR ST RS e 2B G B0l 718 @, 1m0, 77

ey mpem pted under vacuum the 10 resulting residue was

d into 2N H2S 2om and t he si on. was
B alf- UHd”‘HéZP'uk Yt%\‘ DUrilugf O"Kftt‘\éPh fm%t@vl? ingjeqzonitrile
eBhYh HeRiqahDerddide ()lrﬂﬁﬂ' 6. OBS‘W%I) Was avasdarb W{!etﬂb an ice-cooled

wat er, ‘dri"ed over sodium sul fate and concentrate
sl uum Ofl ash chr Grib@g-difgrookH-imidaeal-1gyt2-thione)-N-(4-

( ERUSRIG ettt}/lgh?rﬁ/ﬂﬂ@t}tylﬁﬁémﬂ%ﬂgerﬂrﬂé i?t 060 ?ﬁ”ﬁtol? In, acetic acid

di'i sopro or d OW SO
( 207rmY, V\R@n%LC smpw20 @orBplete reaction, the reactlon 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. Flash 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 N-(4-trifluoromethylphenylmethyl)-N*-
(4-cyanophenyl)hydrazine by :
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15 1H NVR (DMBO d6) : 5-5.4 (m 2H), 6.65 (d, 2H),
6.95 (d, 1H), 7.15 (d, 1H), 7.7 (m 6H). b)

wd2§oukog4bBs i m dazol - 1-yl )-N-(4-trifl uoronet hyl phenyPIoes/ms027

yl ) am no] benzonitrile 35 %Mydrogen peroxide (1.1 m,
0.035 nol) was added dropwi se to an ice-cool ed
suspensi on of

4-[N- (2, 3-di hydro- 1H i mi dazol - 1-yl - 2-thi one)-N-(4- 20
trifluoronethyl phenyl met hyl ) am no] benzonitrile (2.7 g,

0. 0072 H?L’t-%lbu‘bpﬁ&r?y}i¢1ﬁtg9§{el\ga(t@i7tgamﬁhenWr% shoved

corrpl_eye reactron, n mxture was dil uted
Wit h - Na{emethokyplstnytinatbylpN'-{4-cyendpheayd)hydrazipgr oxi de,

treated, w th ium h i

w ch ol Pl SO N v AREn G e
sgdi un{qi@h{eﬁﬁmmwn}@gﬁ\ﬁpnt—l(eag\grh(oph?ﬁﬂ)hym/aiu?)h IFI ash
cnrona ra on silicC e 0 ne . €

et ot B araneheny sty disenan e G o

di i ) ' _§0f4- - 134
C ' andl e BPRpERRR A B e et byt s
Found- N'-Gisg@-ayaneprengiydrazsies 1H NVR (DVSO d6) : 5.15

) ] . 7.5-7.9
g ?n %i'ﬁiﬁsg@&ﬂ%ﬂyﬁﬁ%ﬂghﬁg‘}tcsqga?grz}gﬁz)r 5C8dut e but
r epl aeNAg4-nathyithidphetylintthybrdn-typhoptemyl)ydraging, - N1-
é&f%gggggﬁ%@%ggp re?]gllrn?a%hyWNi—(A/-wc)yazn%g én%}ﬁ%gr%zine,
NL- (4= Rl 2 RRIBHERY ety INU-(A-cyaraphetyBhydinatingr azi ne,
N1- ( 4= Mt(BSdjfrasepharemesny)-Nr(4-gvanprhe YRS dr azi ne
N e N -(4- i
N1-(3- Plll grbgqrﬂ(-)l?lr’le?tn Klgnf§%yﬁ)eﬂyf4ng¥aﬁy9 PZenNyll)h {%fr-a élpg'nophenyl )
hydr az IN’Hé‘,}-cyanophenylmethyl)—Nl-(4-bromop enyl)hydrazine, |
NI- (4 RRY ) AR TREMRYh NN héarIRRARASRY 6 ) DG EraZhe s
N1- (4~ oy qnapireophnpiinbshy))-NNUEwiflugranepindytyphopheayDinsirazine,
N1- (3 zﬁ"—lﬁpﬂ%}yﬁaﬁw‘ﬁl%&'ﬁ'ﬁﬁ?W?UM-VEE?-ZWanophenyI ) hydr a
zi ne, . N-(AleyBhcphedyl FNEBpifRIBYOMERPIF4zyamophenyl)hydrazine,
N S o N SRS Bhdrg Y o 221 e
iNﬁ;e( 4~ 'EI@%&%ﬁi&ﬁ%wBﬁé@%éthw-ﬂléhfd{/asmaﬁﬂ)ﬂtheaz
NL- ( 3 4V dfdyananhehg i -ffugrophemvhydi@gianophenyi ) hydr az
NL- (2 A PR AR MR (P ORS YT, o,
ithe following compounds were respectively obtained :
EXAMPLE 7

4-[N-(1H-imidazol-1-yl)-N-(4-chlorophenylmethyl)amino]benzonitrile,

hydrochloride

mp 190°C

Analysis Calculated : C:59.15;H:4.09; Ci:20.54; N:16.23
Found : C:59.04;H:3.99;Cl:20.5; N:16.2

IH-NMR (DMSO dg) : 5.15 (s, 2H), 6.95 (d, 2H), 7.4 (s, 4H), 7.75 (m, 3H), 8.10 (s,
1H), 9.6 (s, 1H)
EXAMPLE 8
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N1- (3, 5-di fl uor ophenyl net hyl ) - N1- ( 4- cyanophenyl ) hydr az

WO n@4/054983 PCT/EP2003/015027

N1- (4- br onophenyi net hyl ) - NI9( 4- cyanophenyi ) hydr azi ne,

N1- ( 4- cyanophenyl net hyl ) - N1- ( 4- br onophenyl ) hydr azi ne,
15 - N1-(4-cyanophenyl nmethyl)-N 1-(1 -m et hyl
benzotri azol - 6-yl ) hydrazi ne, -

Ng= [0 EMARABBSOML - (d-rheokyphichy HAE AT Mo bEN 2 itrite,

phenyl)hydra2|ne
Y@ﬁﬂ%ﬂgﬂ@%thyl) N1- ( 4- cyanophenyl ) hydr azi ne, -
cil_478c'yanophenyl) N1-(3-trifluoromethyl-4-cyanophenyl
)h? razrne, -

gl?)ﬂa('ﬁiﬂc | uor Cgitudated ety 63441 -H 4508gr@iphend ) kydeami ne,

NL- ( 4- met holRH9rbony! ph&R it Ryl §le- 1042 & Yantsheny! ) h

YO-RERN®MSO dq) : 3.70 & 3@{) 5.05 (s, 2H), 6,85 (d, 2H), 7 (3, 2H), 7.25 (g,
uor ophenyi ) hydrazi

N1-(4- he
I\EH)ég C G%?fﬁbregbegdhgﬁbfﬂshﬁ b 45P(N11|'()4 cyanophenyl )h

y%gﬂ:p@_gg the foll ow ng conmpounds were respectively
MPLE 7 25
44HIN-(Urimidazal el-yl)-NiH(3-Rupte ghinethoixyphienpiniethyi)+i no]

I d 190C Anal
éﬂ@ﬁ%ﬁb&kﬁﬂwe“w’a BHAE” [P0t G 0,54 1 N
18p380°¢ound : :5904;H:399;C|:205;N:

N DVES 5.15
Wwﬁ (NP 55 : 780 {5, Sbiby 5.08 G2t 7 (dmw "HOBAE (migH), 7.30
0 3 / 7 19
E(KA| mj Efl(%qﬁzgﬁé(%?@ ﬁﬁ(ﬁ rﬁ}@tzhoxy hen | met hyl ) ami no
| e, hydrochloride 178C Anal ysi s

C%l[ U(ﬂ@ﬁﬁ,.daél 8‘ 9@3ﬂ4(4-p|ﬂtgyﬁaf%?hy&19th\1la&&im%benfgngrlle

Imp MIKECE DVSO d6) :370 (s, 5.05 (s, 2H), 6.85
Goodl] T it TG Ay Al 0 70
4-[ N-(1H- i roddel - 1-yd ) 745% 3+ 1 51969-\: KBBhoxypheny! et
rl}ill-IQIMR (DMSO ds) : 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)amino]benzonitrile,
hydrochloride
mp 195°C
Analysis : Calculated: C:64.38;H:4.2;Cl:10.56; N: 20.86

Found : C:6431;H:429;Cl:10.6;N:20.9
'H-NMR (DMSO de) : 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: 15.11



10 am no] benzonitrile, hydrochloride np 190C ' H NMR
(DMSO d6) : 3.80 (s, 3H), 5.05 (s, 2H), 7 (d, 2H),

wWQ 2084071985 (m 2H), 7.30 (d, 1H), 7.8 (d, 2H)PCTWEF®03/015027
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(s, 1H), 8.1 (s, 1H), 9.50 2s, 1H) EXAWPLE 10 15
4-[N-(1Hi m dazol -1-yl)- N (4-net hyl phenyl net hyl ) am no]
benzonitrile np 156C Analysis Calculated : C: 74.98
; H: 5.59 ; N: 19.43 Found : C 74.55; H5.56; N:
19. 3 1H NWR (DVBO d6) : 2.25 (s, 3H), 4.95 (s, 2H),

o2 (U bort (5 %8 Bafth 1
41 *ﬂMRleDmse Enh)znm {5/ JHIN3(2B @/shk)pﬁessmﬂwsrwz asi(mo]abl), 7.75

o b= eh e %“y SRS BB G0 0 48 T v

2EXAMPILEOLBd : 64.31; H: 4.29; A : 10 6 N

Q db6 7.10
de‘g d@(%l yquolglkqmwmlpls Eegmm@:gle, M;Irothquglg
BAWPLE 12 30 4-[N-(1H-i i dazol -1-yl)-N-(3, 4-

d| met hoxyphenyl met hyl ) am no] benzonitrile,
héaalydin} or | Gelculaied 167C: A3A6ysi s 328 £l :atled? ; NC 21.76

S S o R 36%153@4"@23[3&1954233'\'

15—1-INMR—(DM$O AENED26 &), 4H)3.779 (§,S1H)3 792 @1, ZIBI)(sslesj) 1Hﬁ 9.80 (s,
6.65-7.15 (m 5H), 7.75 (s,
2i—|5') 8.10 (s, 1H), 9.5 (s, 1H) SXAVPLE 13 5
-[N-(1H i m dazol -1 -yl )am no] bi s-benzonitrile,

hgm\mEoy;de np 199C
4-[N-(1H-imidazol-1-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:60.71;H:4.64;F:554;Cl:106;N:17.0
'H-NMR (DMSO de) : 5.15 (s, 2H), 7.2 (t, 2H), 7.4 (g, 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:5.03;N:17.5;S:10.02
Found : C:67.12;H:490;N:17.2;S: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 (s, 1H), 7.45 (s, 1H),
7.6-7.9 (m, 7H)



Analysis : Calculated : C: 63.46 ; H: 3.76 ; d :
11.02 ; N: 21.76 Found : C 63.2; H:3.81; d :

W 2000054483 21. 9 1H NVR (DVBO d5) : 7.26 (d, 4H)PCTEB2003015027
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1H), 7.92 (d, 4H), 8.30 (s,211H), 9.80 (s, 10 1H)
EXAVPLE 14

4-[N-(1H i m dazol -1-yi)- N (4-fl uorophenyl net hyl ) am no]
benzonitrile, hydrochloride hem hydrate 15 np 176-178
C Analysis : Calculated : C: 60.45; H: 4.48 ; F:

5 10.5 ; N: 16.59 Found : C: 60.71 ; H:
4'%!!?"—@% 54, A : 10.6; N: 17.0 1H NWVR (DWVMSO d6)
4E[Nb61(lsmlﬂa&ol I—yl)-N-(B,M;ﬂubréphﬁnylﬁhémyl’)aihms]béllrﬂomtrlle

5 8 4H), 9.6 (s, 1H. 20 EXAMPLE 15
I& 81 [ m dazol - 1-yl ) - N- (4- et hyl t hi ophenyl met hyl ) am

Imélysndoenzoommatle@ ﬁm28§386Ain|' 383 'SN 1@417cu| ated : C:
67.56 ; H: X 25 Found: C:

67.12; H: 4. QEPUNﬂ? 2, 56 88 47H-’1KIN§7@DI\P$01§Q) 24 (s,
3*#? NM&&W@%&Z% (55%55 679'501 Zilﬂ), % f%éﬁim; 15-
EXAMPLE 181 dazol -1 -yl )-N (4 rret hyl sul f onyl phenyl net hy

'3'?‘ N[0l 07 30)-N{ 5.5 Eubp R yindd iRy BN fidnppitrie
(mp B)°C 7.6-7.9 (m 7H) WD 2004/ 054983
ATAVEEL | AP 1 § SREP3 Fh: 4% o8 Fenyl e ny1)ar

i no] benZOﬂlednHe np d3€66 Anabyg sy eapoul ated @ C:

61?—! I%I\QIR (DMSO ds) 5.1 (§ 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:3.8;N:18.02

'H-NMR (DMSO dg) : 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-1-yl)-N-(4-bromophenylmethyl)amino]benzonitrile,
hydrochloride

mp 125 °C

'H-NMR (CDCl3) : 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:57.85;H:3.7;N:15.9; 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



5 Found : C 65.47; H:3.78; N: 18.1 1H NWR (DMVMSO
dé) : 5.0 (s, 2H), 6.7 (d, 2H), 6.9-7.8 (m 8H)

WEX0MMeE49831. 8 PCT/EP2003/015027
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4-[N-(1H i m dazol -1-yl)-N (2, 4-di f| uor ophenyl net hyl ) am

i no] benzonitrile np 149 C 10 Analysis Calculated : C

© 65.86 ; H: 3.9 ; N: 18.07 Found : C 66.0;

H384N 18.2 1H NWR (DMSO d6) : 5.1 (s, 2H), 6.7 (d,
6.9-7.8 (m 8H) EXAMPLE 19

ﬁ%ﬂ L enyl net hyl ) am
mg%%%ﬁﬂl e o'ti{ng%%li%é—%%?&ﬁ i@@?gagl cﬁl at edy:)
yl)ﬁnﬁﬁomethyl]ﬁemzqnitﬂile 18.07 Found : C 65.73;
H381I§§ 02 "H-NWR (DMBO d6) : 5.1 (s, 2H), 6.6 (d,

2 (m 4H), 7.5 (s, 1H, 7.75 (d, 2H), 7.9
(’EH NMF%F cEE@NPLEon 3H), 5.1 (s, 2H), 65 (dd 1H), 6.95 (s, 1H)

i m dazol %7 é54 r onophen ﬁy am no] b
Wb & 1) TH b G B7TARS D, 30 7S RLHRIR (D )
5EﬁMﬁ.@236 8 (d, 2H), 7 (s, 1H), 7.25 (m 3H), 7.35

4 25 (d, 2H), 7.65 (d, 2H), 9.85 (s, 1H)

E;(Amp[:gl-lzmldazol 1-yl)-N-(4-cyanophenylmethyl)amino]-3-

N-(4-b h I thyl]b
e%rif%é'foﬁ#mv"%%git Bl ysi o - calculated f C:
5ﬂ1p&26°CH 3 71 ; K 15 86 ; Br : 22.62 30 Found :
57.85 ; , 5. 1H NI\/R
(alsse) [caldRal Gip2 g 1 38 : Boks 1

(S 1H), 7.Eamd:55> (no: 62ldh,; H': Qa(st2|:r@9EXANF’LE 22 W)
2004/ 054983 PCT/ EP2003] 015037

AT NMRIDMEN B PHOGH.D 95 {mNBHLIT. #5401 765 (¢, 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-yl)-N-(4-cyanophenyl)amino]-3-

7.2 (s,

trifluoromethylbenzonitrile

mp 166 °C

'H-NMR (DMSO dg) : 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-imidazol-1-yl)-N-(3-fluorophenylmethyl)amino]benzonitrile
mp 112 °C
Analysis Calculated: C:69.9;H:4.48;N:19.18

Found : C:6938;H:435;N:19.3

'H-NMR (DMSO dg) : 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



yl ) am nonet hyl | benzonitrile np 184 C 1H NVR (DVSO d6)
: 4.20 (s, 3H), 5.1 (s, 2H), 6.5 (dd, 1H), 6.95 (s,
wak)o4/074983 (s, 5 1H), 7.4 (s, 1H), 7.57 (d, 2HCT/EP2003/015027

7.7-7.85 (m 3H), 7.9 (d, 128) EXAMPLE 23 _
4-[N-(1Him dazol -1-yl) - N-(4- cyanophenyl net hyl ) am no] -

3- trifluoronethyl benzonitrile np 226C 10 Anal ysis :
Calculated : C: 62.18; H: 3.29 ; N: 19.08 Found :

C. 61.89;H 3.35;N18.9 "H NWVR (DVSO d6) : 5.25 (s, 2H),

GN&tﬁgﬂ:’ﬁgNﬂM—%XEnoﬂhéi%)g-N éiﬁ)-wmlaéél-ﬁd 2H), 7.8 (d,

4yDpmi mlz@nzogtw ) - N- (pheny! met hyl ) ami no] benzoni t

17 107C 1H NVR (DVSO d6) : 5.05 (s, 2H), 6.65 (d,
2ﬁ)° ‘?IHF 7.25-7.4 (m 6H), 7.65- 7.75 (m 3H)
EsmNMBalmscmﬁ) 3.85 (s, 3H), 5.15 (s, 2H), 6.65 (d, 2H), 7 (s 1H), 7.4 (s, 1H),

s o7 A SR SR A L P O S0 ek e

dxg gm 3 7.3 (d, 2 7.75 (s, 1H), 7.95 (d,
MELEg T ( " 25 E§<AI\/PLE 26
44{[hl ?&w-nﬁﬁma-ﬂ)—u 541(§t\oxophgnvlapmg]hmnyit)rdm noj
b@ zlqglotrl le nmp 112 C Analysis Calculated : C: 69.9

E| 8; N: 19.18 Found : C: 69.38 ; H: 4.35;
NH-Nyg. (@MS@ dﬁl)i—- M2 (B @6) (s; 1H),0525-2,4520r),, 246, 65-74, (m, 5H),

L ACRT (m 3H) AL 27 W0 2boal oaagas - (T 2T
PCT/ EP2003/ 015027
EXAMPLE 29
4-[N-(1H-imidazol-1-yl)-N-(3-trifluoromethylphenyl-
15  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-isocyanato-
20  acetaldehyde dimethylacetal by :

- 2-isothiocyanatopropionaldehyde diethylacetal,

- 1-isothiocyanatopropan-2-one diethylacetal,

- 2-isothiocyanatobutan-3-one diethylacetal,
the following compounds were obtained :
EXAMPLE 30
4-[N-(4-methyl-1H-imidazol-1-yl)-N—(4-bromophenylmethyl)amino]-
benzonitrile
mp 152 °C
Analysis : Calculated: C:58.9;H:4.11; N: 15.26

Found : C:58.67;H:4.16 ;N:15.3

'H-NMR (DMSO dg) : 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



23 Methyl 4-[N-(4-cyanophenyl)-N(1H i m dazol -1 -
yl)am nonethyl] benzoate np 178 C 1H NVR ( DMSO d6)

w@2@3/084983 3H), 5.15 (s, 2H), 6.65 (d, 2H), 7 (BCT/EPHOP3/015027
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7.4 (s, 1H, 5 7.5 (d, 2H24 7.65-7.8 (m 3H), 7.9 (d,
2H) EXAMPLE 28 _
4-[N-(1H i m dazol -1-yl)-N(4-fl uorophenyl )am no] benzon
itrile nmp 113 C'H NWR (DVSO d6) : 6.45 (d, 2H), 7.1
(s, 1H), 7.25-7.45 (m 2H), 7.5-7.7 (m 5H), 10 8.2

( EXAMBPLEEBJAVPLE 29 _

y H- i 17 L-1-yl)-N-(3-trifluoronethylphenyl- 15
ﬁ%%%i#‘d‘ﬂ?waéﬂ'ﬁfﬂgﬂ'ﬂeﬂ 'Nl@zb@mﬂpmﬁmml{mmo}
ShdfzdrfitrileH) . 6.7 (d, 2H), 7 (s, 1H), 7.4 (s, 1H),
7.5-7.8 (m 7H) Using the sane procedure of Exanple 6
b 11535’Faci ng the 2-isocyanato- 20 acet al dehyde

giHrﬁMhy(tBES} f‘b (Q)_fs'@_, 74.§-sifgr@€%|§)§%ég%$‘gc§g@gizgﬁgﬁﬂf Y9 4, 2h),

i et hyl'acetal, i SOt hi
d7.61(dy2H)c ét6eld, 2H),8.25 (8, HiH)cyanat obut an- 3- one

%g%ﬁﬁcet al, the follow ng conpounds were obtai ned
> LE 30

ZEXAMPLEBX hyl - 1H-i mi dazol - 1-yl ) - N- (4- br onophenyl net hy

IA ' -_be% opitrjl_en'p152 C Anal ysis @ Cal cul ated

: 'iw:'&g%?‘@f“qtlﬁ.y -AHrimidagol-11y)-N-(4gbromephenyimetbyhamino]-
HhenzbnitgileN : 15.3 '"H NWR (DMSO d6) : 2.1 (s, 3H), 5

(s, 2H), 6.65 (d, 2H), 7.05 (s, 1H), 7.3 (d, 2H), 7.5
(AP 158C 7.6 (s, 1H), 7.7 (d, 2H) M- = 366
Analysis Calculated: C:59.8;H:4.49;N: 14.7

Found : C:58.7;H:441;N:14.6
H-NMR (DMSO dg) : 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-y|-2-thione)-N-(4-methoxyphenyl)amino]

methylbenzonitrile

To a suspension of N1—(4-cyanopheny|methyl)-N1-(4-methoxyphenyl)hydrazine
(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 overnighf. 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-y|)-N-(4—methoxyphenyl)amino]methylbenzonitrile



WO 2004/ 054983 PCT/ EP2003/ 015027 24 EXAMPLE 31
4-[N-(5-nmethyl -1 Him dazol -1-yl)-N(4-bronophenyl net hy

WO @mion3 benzonitrile np 152 C 5 ' H NVR ( CDOPGI/EP2083/015027
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(s, 3H, 4.9-5.2 (m 2H), &565 (d, 2H), 7 (s, 1H,
7.25 (d, 2H), 7.5 (d, 2H), 7.6 (d, 2H), 9.25 (s, 1H)
M+ = 366 EXAMPLE 32

4-[N- (4, 5-di net hyl - 1Hi m dazol - 1-yl ) - N- (4- br onpbphenyl m
et hyl)am no]- 10 benzonitrile np 150 C Analysis

Cab @/ﬂlmﬂw@en p@rdxuﬁQ(lSl' mI HJ 039 {)ﬁl\@ waN)addé‘d‘d?op\AF é?eut'bgsn ice-cooled
gsqspegsmrg HPf 3'@5(253 glngr@rlfkmlda@l-g-)(I@-thg}n)e) N7(43mett®xyphenyl)

al%lr{o?ﬂﬂﬁﬁmeg%ggnéf{bﬁwyﬁ?ﬁ t%ﬁ‘ho A Ceertl')C/IE}C'd (5 ofqun)étvﬁk}en TLC

| gjmv@glmqnnleptg regcfion, the reaction mixture was diluted with water, adJusted to

bk cH eSS TMCRrbe, B0 Wi s erpged sk’ ang etracted

swﬁpea’ehybracefate IThe r?rganlc Iayez watshdrled hover s%duérpa Zs:.llf]aete and
0X en

PR R8 SRR el et CupharASFaRMY S SWOF deh folediad dloxane :

ds@pgiemd%&:re@ra”ﬁaefm Xgohy, lg7sh hi ocyanate (17.30 g,

and the reaction nixture was heated to

r é’f NMR PHSDdi.: 270 6, 3idb14-9Q) (8:hH)s B.6@AO0WS, 5H), 7.40 (s, 1H),

d r the resulting oil was
e??ﬁ?g?rpnzz@gge%magam l\%g% er (9/1, 250 nl) and the

sGypelization franadytreahlerc ethanelfyielded whitd ciystalsai3d70eg, 660%)
t QEPSEAREUr € overnight. The resulting residue was
poHp C?al nto water (1400 m) and a brown precipitate

WerisNIRI (DMSOedk) : 350 @ 3HY,14.97 &,i200), Brggr(uelzhyrwb S" M), 7.45 (d,

o59940% o5 748 QoA RS af8 855 b 163, S, whioe

(BIOKOEICAL ¥BSTRESUTS 6. 75- 7. 00 (m 3H),

In vitro testing

The JEG-3 cell line, derived from a human placental choriocarcinoma, is intrinsically
very rich in human aromatase (Bahn RS et al., J Clin Endocrinol Metab, 1981, 52 :
447-450) and, therefore, a useful practical biological system to screen 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 g/I glucose and
10 % decomplemented fetal calf serum at pH 7.4 and 37° C, under a 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 culture medium per well) ; 24 hours later, microplates are rinsed and fresh
medium containing the radioactive aromatase substrate (1B-*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 M.
Two hours after the beginning of the incubation, 100 i of the supernatants are
transferred to homologous new 96-well microplates. A solution of dextran-coated
charcoal (1 %) is added in each well (100 pl/well) ; after standing for 10 minutes on

ice, microplates are centrifuged (1500 g) for 10 more minutes at 4° C. All steroids,



7.20 (s, 1H), 7.80 (s, 4H. b)
4-[N-(1H i m dazol -1 -yl)-N(4-nmet hoxyphenyl ) am no] net hy

wo b@apstiri |l e WO 2004/ 054983 PCT/ EP2003/ 01502FCT/EB2085015027
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15

% hydr ogen peroxide (1.1 m26 0.035 nol) was added
dropwi se to an ice-cooled suspension of

4-[N- (2, 3-di hydro-1Him dazol -1-yl-2-thione)-N(4-neth
oxyphenyl) am no] net hyl benzonitrile (9.50 g, 28.24
nmmol) in acetic acid (50 mM). Wien TLC showed:

Cmdﬂdmsemeeaamm;/e tsBstra CAridotheTheily Biodpithélizadt &4
W, t h ter st ed EFg' 5 pH 11 V\Athw;odm hydr oxi Ia)gens are

t F12QP C\Rﬂ"f?"% %Jﬁﬁ“h FEFQé'nrsQﬂ'Yl *Hawvatet S@%ﬁ'f’@ﬁﬂb’e@rmed during
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vt SO 5 oSS A, SR e s

cFeraeind gheplBy ronresaine in dbe sUpetnatemt 4t thiexstage. Traddferred to

yéﬁ&tﬂ&d h%B%gSu%ﬁ%Wejl %r?éatezgﬁng lgggﬁl%qﬁ%%t%tsgfqyewed some

7s@1ﬁtllKason Idduntindl QigdidS $2000 pl/Aii) fér BOratactivity: m%a&ﬁeﬁﬂnt by a
al.| 6at| on fraom hydrochl ori c et hanol vyi

wi?? (ir%b%%/ P@F&r‘g icroglage C‘wt%(WQUBC EQ&EN H NVR (DI\/ISO

?ﬁ') paraﬁel7€he( érom%'fase r‘éa&?on(@ ’sttﬁ@ed i tﬁg’_?élgﬁo%gnﬂ négl_wﬂc?’oplates by

2 5 (d, = 2H),
gdestr 1qq):l sqjuhiliz ation qﬂ-|yhe QEGS% Cslls IH)a 105mM ethylenediamine

ﬁga Itﬁieél-s d‘gﬁﬁve?y}% % glh ﬁﬂ( (pgl %%M’% b)-/r gestanl%iem3 fluorimetric

cmﬁthc’dcasnmg iloerejoeckasti mZSBn&lmedﬁrgmeva’rcyarvle&mH (WBMHEBFEG & G)
W%%%US'B% E%,- RS et al., 3 din Endocrinol Mtab

1 % 450) and, therefore, a useful

pFiaallyi, ardmdtase agivitpis Sypésesd Urpfrﬁcﬂéﬂﬁﬁ I:ﬂmjmeﬂ ﬁbl&@tgﬁd%@omatase
B'lnb@’ j ve, aromat ase inhi bi tors in vi

ftionAify Peceiitagiof genBeh metiasion Bltb‘PUt m@@ﬁor%aA non linear fit
3ér7a1)%%8bf °/§td?C|Kﬁ|bﬁfonJEsG &nE&*tl’a%oﬁrﬁloWsot’P% H&Eﬁﬂm%on/oof 50 %
of confluence as nonolayers in
n'i"hﬁbl’fﬁ'?x‘l eengertratione (iCerh Wiheh lawest IICg;I ooroespoadido the friost potent
?Z?[g] fetal calf serumat pH 7.4 and 37 C,
iglrmjg }%%2 at nrosphere. Then, 24 hours before
aromat ase activity measurenment, JEG 3 cells 25 are
di stributed for seeding in 96-well mcroplates (60, 000
to 100,000 viable cells in 100 pl of culture nmedium
per well) ; 24 hours later, mcroplates are rinsed and
fresh nmedium containing the radi oactive aronmat ase
substrate (1(3 3H androstenedi one, 10 nM is added
together with test conpounds dissolved with 1 %
di met hyl sul f oxi de



in a test concentration range between 10-11 and 10-4 M
in a total volunme of 150 pl. 30 Two hours after the
wheginniosy of the incubation, 100 pl of the  PCT/EP2003/015027
supernatants are transferr?®d to honol ogous new
96-wel | mcroplates. A solution of dextran-coated
charcoal (1 % is added in each well (100 pl/well)
after standing for 10 m nutes on ice,

m cropl ates are

centrifuged (1500 g) for 10 nore mnutes at 4 C. All

steroids, PRADRG ER2 £ &?%
i ncl udi ng :Af]%e radl oact | v%ﬁsgﬁosﬂrg é ‘gﬁ'a emznﬁtroy
bi osynt hesi zed Goahpoggedis, ar g ICapseth comm exed by
the charcoal ;| only 3H water speg Mcall y formed
during aromatfi sation of 113 )ost ehedi onhe,
i nvol ving a Sp%la},ﬁ-é:zo@(lfrtl Vegstiep 1.72npviang| t he 1R
3H, remmins i e _supernataht at this staqge
Transferred to Eﬁ@ﬁl@tiﬁer honpl dgdus 0ot wel 13
m croplate, th super patapt § % 50Me
scintillation ?géﬁ?leﬁjgoliqw (1%60 S{ﬁ/e I)%df r
3-radi oacti vi t\Exama2lenrent py 1a2 :MO@E%bLt & Plus 1450
m cropl ate Count er lac, E Q) . paral | el , the
ar omat ase r eactTBMPIS st opped Pﬁﬁﬁt%éﬁc‘gl _@ont ai ni ng
m cropl at es by| Exd@ia31ct i on bn@ mms i zat3 op of the
JEG 3 cells in mne m
tetraacetate sibelio7ada at pH 120$6 ﬂereH) 5
measured by a fiuor a s ng the
Hoechst 33258 ﬁxgo?oc rome and a4\/| ctor2 \Kﬁa ac, EG &
G micropl at e Bxample 2%t er . Fi 048 % 0. 53 oHat3as >
activity is exjess n frole % L hours and
aronmat ase i nh%rﬁ(ﬁ'mpgenjl n per ,e%%gdé 0 cont%ro
i ncubation W t|Bxdinpiets bi t or 5. 0AL0.06 near3 fit 15
anal ysis of %jof inhipition ys 0 tionfall ows
t he det ermi nat| '%‘ﬂmBPe % i nh i9r3tcso &@%nen—iration
(1C50) : the |jgug ﬁlk d 650 cor e@p_qng doit Pe3m)>t pot ent
inhibitors (Table A WD 2004/054983 PCT/EP2003/ 015027
27 Table A : IPMMBLLion of hmﬂrﬁoa#(ﬂq%asean vitro
Conpound 1 C50 M2 t 812%—1.27 3
Exanpl e 28 1. 58P Hs Exarplheigzé 6| ¢ 5% 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 21 1.12 0.55 3 Exanple 25 0.66 0.14 3
Exanple 31 0.58 0.18 3 Letrozole 0.56 0.10 12

whx@njps®sd 0.54 0.26 3 Exanple 23 0.48 0. 13PGI/EP2003/015027
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Example 13 0.44 0.04 3 BEXx8nple 19 0.40 0.06 3
Exanple 16 0.35 0.07 3 Exanple 6 0.31 0.01 3 YM
511 0.30 0.04 3 Exanple 17 0.24 0.02 3 Exanple 20
0.22 0.05 3 Exanple 15 0.21 0.05 3 Exanple 22 0.20
0.05 3 Exanple 29 0.19 0.05 3 Exanple 11 0.18 0.02
3 Exanple 24 0.18 0.09 3 Exanple 9 0.16 0.06 3

le 14 0.16 0.02 3 Exanmple 7 0.14 0.05 3
EJ&M BETION OF/AROMATASE Elalﬂ%é 10 0.14 0.03 3

AR E o4 et ratbestin et TerbpSPig e HppHinest St esradi,

AER@\MﬁaXSEfdmaWI S Aravmenasemorgt bstradeps ol Ilogkai fat, estradlol is

bl.e f t.he bi t hesj s of estradi
DA RRd L AR by BB AR BEJo S oyBHCpr P during the
Miday@trbadlcﬁ)tlel Sit & PRYSd-ediledi srablatdW sheR! t?afkmgt Blace in the
h h circulating | evels in a particular period duaring

rRoRM )T RIOLFHYSs jesh bepfore ovylatian whish scyrs|duging the night between
pbl%@%tﬁté?{dyeﬁr‘éﬁg BhiRK! ALeiditReSHySolodRal model for in vivo evaluation

of aromatase inhibition was developped based on the inhibition of this preovulatory

surge of estradiol levels.

Adult female Wistar rats are monitored for regular 4-day estrous cyclicity by daily
vaginal smear examination ; after 2 or 3 regular cycles, animals are treated by a
single oral administration of the very low discriminative dose of 10 micrograms/kg in
a 4 ml/kg volume around 04:00 PM on diestrus, i.e. on the day before proestrus.
Precisely 24 hours later, aortic blood samples are drawn under gaseous anesthesia.
Plasma estradiol levels are measured by radioimmunoassay with commercially
available kits (Diagnostic Systems Laboratories, Webster, Texas, U. S. A.). Control
and test groups usually consist of 7 to 10 rats, depending on the number 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 control animals
receiving only the oral vehicle 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 pg/ml.
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to all ow c%é\p’ ﬁn bet ween di@fé’rent |njepénde1t
studi es, since the preovulatory surge Tevel may vary

in each control group fromone study to another
bteRaIe sasputhab sompoungs falling within He0genssaldfeanula (1) according to

Fthe nﬁ%@@%g&’?% omd% dah {:@I Ho! rl}'lhé!’Eé(?}" i n&l%{ cfﬁtabltlo? kof estradiol
Aviesyinthesisl duel BY/4nBdiioR oM!Bt(Bt&'é%lv:vcEkfmmpdicms?YMBl’d,ltaken as a

SRS, Blerfl N erole SRS ef oL o8 PR BihctoBs, 44 : 1071

ci8n9pumdandsabboleda siandard artrgeseeealréadymded tﬂﬂbbapeutlcally The
accordi [ n i nduce

SErLNgE goling il e, erel nDla (Bntoe epreesns @ substanti

BirpPoiitds bferdhe |dteer isOdtihdeson of aromatase in vivo
than does YM 511, taken as a structural reference of

NIt Yive siatee(TebleaBhwere Bet absohisely memielataslivith inodteo data (Table A)
133.1%,1t'aken as a whole, both sets of biological results indicate that the series of 1-N-

phenylamino-1H-imidazole derivatives according to the present invention yields
numerous 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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1879), or anastrozole, a standard anti aronat ase
al ready used therapeutically. The conpounds falling

wowndoniosuoshe general fornula (1) thus representP@I/EP2003/015027

substantial 10 inprovenent3tover the l|atter
substances. In vivo data (Table B) were not absolutely
correlated with in vitro data (Table A) but, taken as
a whol e, both sets of biological results indicate that
the series of 1-N- phenyl am no- 1Hi m dazol e
derivatives according to the present invention yields
numer ous nanonol ar and subnanonol ar i nhi bitors of
aromat ase anong which 15 seGlAEMSexert effective in
vivo inhibition of estrogen biosynthesis. These
conpounds are therefore useful for counteracting or
minagi Angirpidatote derivatiVe off fophyiai (D) 0gi cal

estrogen- dependent nechani sns, preferentially in
femal es (wonen or female animals) but also in males
(men or male animals). 20 2004/ 054983

PCT/ EP2003/ 015027 30 M5 1. An imdazole
derivative of formula (u) RLR 7~ Rs NI N~ (CHZ)n
R R3 R6 (1) 5 and acidydddrRj on"sdlts, solvates and
stereoi sonmeric forns thejjeof, Rl and R2 are

each i ndependent |y hydr ge}n, | kyl or (C3-
Cs) cycl oal kyl  ni r 2; Iged

3, RN R5 and R6 are
each i ndependent | J .dr ogen o a (Cl1RG6)al kyl ,

(I

and acid addition salts, solvates and stereoisomeric forms thereof, wherein :

* Ry and R, are each independently hydrogen, (Ci-Cealkyl or (GCs-
Cs)cycloalkyl ;

e nis0,1or2;

* R3 Ry Rs and Rg are each independently hydrogen or a (Ci-Co)alkyl,
halogen, cyano, (C;-Cg)alkoxy, trifluoromethyl, (Ci-Co)alkylthio, (C;-
Cs)alkylsulfonyl, sulfonamido, acyl, (C;-Cs)alkoxycarbonyl, or carboxamido
group ;

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

2. A derivative according to claim 1, wherein :

e nisQorl;

* Ry and R; are each independently hydrogen or (C;-Cg)alkyl ;

e Rsis cyano or trifluoromethyl ;

e Ry is hydrogen, (C;-Ce)alkyl, halogen, cyano, (Ci-Ce)alkoxy,
trifluoromethyl,  (C;-Cg)alkylthio, (Ci-Co)alkylsulfonyl  or  (Cy-
Cs)alkoxycarbonyt ;

* Rsis hydrogen, halogen, (C;-Cg)alkoxy or trifluoromethyl ;

e Rgis hydrogen ;
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30

hal ogen, cyano, (Cl-C6)al koxy, trifluoronethyl,
(Cl1-C6)al kylthio, (d- C6)alkyl sul fonyl, sulfonam do,

W@eyk/0549€3 - C6) al koxycar bonyl, or carboxam do PBCDEP20)3/015027

R3 and R6 together with thelphenyl ring bearing them

can also forma 15 benzofurane, or a N-m et hyl
benzotriazole. 2. A derivative according to claim1,
wherein nisOorl; Rl and R2 are each independently
hydrogen or (G -C6)al kyl ; 20 R3 is cyano or
trifluorefeR;hand R tE’éethér i ﬂ@?herﬁ@%@%éﬁr?ﬁb' them form a N-

hal ogen, al koxy, rifluoromethyl

( C1- 08) aW%fhﬁ'Pﬁngt”@aeoG) al kyl sul fonyl or (C1-

Ghed I
(C1- (%%) g?rdgtgcg(rbgagarg %orhfaft ﬁrﬁcﬁsﬁ%é@%\%ﬂ%ﬁc E(gﬂ-ls%gg%gf hydr ogen

;. WD 2004/ 054983 PCT/ EP2003/ 015027 31 or R3 and R6
tpget hﬁﬁen‘f\@a&rbe%&%rﬁ”&%ﬁgﬁi@% %1'@{] themforma N

nmet hyl benzotriazo h salts,
sol vat-esnasldostlereoi soneric fornms thereof. 5 3. A

deri vati e ccaording to claim1 or 2, wherein

ni sOor? ; %fﬁ %e@% '%)f‘@ogfébh hydrogen ; R4 is
hal ogan, Rg}gq{gqbg@h %’ah&'oﬁ*@rﬁ%&ﬂ ¥hyi: and acid addition
sal ts sol vates and stereol soneri ¢ forns thereof. 10

Andacitbaddjtign splts.cobkasi ang sterepisemeric faraisitbereof. o 3,
wherein R3 is cyano ; and acid addition salts,

sol vates and stereoi soneric fornms thereof. 5. A

d%r i v & derivative acadiding tooormnef adims! 1atiord; wihetein K; :szmhei;n

A FICHRETPLS ol A RO8PERE e BFereS or e

thereof 6. A derivative according to one of clains 1
erein nis nd acid addition salts

oI vat‘aemge%‘ﬁavgtaé?%@f‘g&ﬂémecoﬁ elpims 1 Her4gvherein Rs is hydrogen or

trifluoromethyl ;

and acid additions salts, solvates and stereoisomeric forms thereof.

6. A derivative according to one of claims 1 to 5, whereinnis 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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20

20 7. A pharmaceutical conposition conprising a
derivative according to one of clains 1 to 6, or a

w@banosoenti cal |y acceptabl e acid addition sal PCT/EP2003/015027

thereof, and a pharmaceuti¥al acceptable carrier. 25

8. A pharmaceutical conposition according to claim?7,

which is an aromatase inhibitor conposition. 9. A

phar maceuti cal conposition according to claim7 or 8,
conprising from0.1 to 400 ng of said derivative. 30
1@eatteft of pl@véﬂing@ésﬁ%rc,l?@-@@ﬁéHdéEt H@?I‘E}@% NheRdi dﬁbgfﬁ dbrivative is

to 6 or a pharnaceuti ca acceptabl e acid

s%q’ttonﬁpié?%‘i‘)tf'm?dnwtthé eyl feadediing toerapeutiscigeatrent f or

the WD 2004/ 054983 PCT/ EP2003/ 015027 32 treatnent or
preventi on of estrogen-dependent disorders, wherein

shl.d déss efaa idexvative aapmndmgaﬂol gnecm‘%amsdl % Ghoraa pRarrRiceutically

acc%&éblg ng%(ﬁﬁerg]tsélg |t§ f't T ef‘g @alalllfa%ture op (aerm\e/czillgalmgent for the

pntmtrmaoemamegémaht & r@pﬁ@mmbé funeorts St dd ﬁnaleS&J Femane fertility,
t her eof 0‘_?\rl)the manyf acture of a nedi canment for

RS RERRANCY RO e WF"Yohoeé%'i' é@!dcderlv@wuﬁ@ptl@mlymmb:ned with
a5 | AT a@BnidtUrinBadopist Jgé k¥tro rB %Cc)é trd &l‘i/é OQ pPdgestin, an

del ivery, wherein said deriv e 'S op Ion
RWbPrReestiniaria prestaglamdinagoni st or antagoni st an
estroprogestative contraceptive, a progestin, an
anti-progestin or a prostaglandin. 10 12. Use of a

diex i vdisewf aaderbativaergctarding eo aecdfaildims 1 o006 &r @r plarmaceutically

eutica ta C|dad|t|on sal t
REIRE i fen, S R 167G Mamiestshentr 5 aRedigsment for the
ttr@&héﬁj‘dr pPévemtl@N onbémgn of nﬁﬁ?haﬁﬂ dReads deH@BFeaf;,t the uterus or

seases t he breast, the uferus or
%Pgﬁwr g\@ﬁtﬁlméﬁlﬂ\ﬁéﬁrw@m i enfionaharambioedriwithean whtiHestaogen, a

qﬁégesﬁﬁbFQG;ﬂERH%%sﬂétd}fé?ﬂ js@ or a LH RH agoni st or
antagoni st of a derivative according to one

of clains 1 to 6 or a pharmaceuti cally accept abl e

i d e iz0 nuf re of
Ao Sl of ePeriAde bLBEA00 10 Bnb 1% SR Ao o6 HsRmgsputical
@ccapidhbile aeidtadditonasatisthefedflin the @ﬁatrﬁlfattm‘é dff‘eie rr?&hcament gor the
mbi ne

&ﬁ%ﬁ\“‘g vvhere sai bder| vat i VE opti onal | ¥

it %'nPreé{ﬁ johy8h beqign or,, Qr?aﬁ‘t epgass af |?ﬁ‘1|P5?5ﬁif3 or the
testis, hitteRdih a@Qﬂld%lilva&rvearét 8piidtaly - combined with an antiandrogen, a
progestin, a lyase inhibitor or a LH-RH agonist or antagonist.



