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30  proliferation (Veldscholte et al., Biochem. Biophys. Res. Commun., 173: 534-540, 1990).

Haapala et al. (Lab. Invest., 81: 1647-1651, 2001) described different mutations of the androgen
receptor, which were identified in biopsy samples from patients who experienced relapsed prostate
cancer after an endocrine therapy with a combination of bicalutamide and surgical castration. Three
of the detected mutations were missense mutations (G166S, W741C, M7491) and two were silent

35  polymorphisms. None of the investigated tumors showed an amplification of the androgen receptor.
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stages, particularly in their treatment refractory stages. Preferably, these compounds are also potent
in antagonizing the androgen activity of the W741L and/or W741C and/or the E709Y mutated

25  form(s) of the androgen receptor.

In addition to these properties, the desired compounds preferably have an enhanced anti-
proliferation effect on prostate tumor cells compared to known compounds and/or show desirable
pharmacological properties, such as for example a reasonable metabolic stability or (blood)

clearance.

30  Therefore, the object of the invention is to provide compounds with minimal agonistic activity with
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respect to the human “wild type” androgen receptor and with high potency to antagonize the

androgen activity of the human “wild type” androgen receptor.



a 2- hydroxy-2-net hyl propoxy- group, an optionally substituted
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Wi th one WO 20020837t hr ee substituents sel ected from t he PROGPOMP/0CABI St i Ng
of nmethyl, fluorine and trifluoronethyl;_  an optionally substituted

met hoxyet hoxy- group, WO 2011/ 029537PCF/'EP2010/ 005297 7 whi ch is
substituted with one or two or three substituents selected fromthe group
consisting of nethyl, fluorine and trifluoromethyl; a

(t et r ahy dpofigttePobfidy lof GKY -in@dn@R. is to provide @mpRhi®Nehick, §HRaditibatiedhti ve
menber ed het.erparomatic g;ou se“gc%gngron1the 5group con5|stuﬂg of. .
pyrrol yl , MERIFR) geomIstiG ARty fAndy to the jhigh,patpeomistic, potegcy| agapmst tigyhuman wildy) |
i soxazol ytypef andvogeén rédepwz,ohrgl potentadi anzagoyize thé anéiogei laetivityy eof Nbetiw7étL

het er oar o%ttaitgdg@&uoqéliges%%}{%?%%#%e&ﬁeg%&& one or two substituents sel ected

fromthe group consisti rifluoromethyl, nethoxy-,
trifluoromethoxy-, chlorine, fluorine, hydroxy, 10am no, hydroxynethyl and
cyano; 5 anAspthenpkie¢tyf shpinventiandg t¢ pipy1degiompoyndss axhéch, ireadsiiertorbe aripianad| i ¢

group sel gedn@dicl 4QIRAHYAHICld HieNdigh Qh%%hisﬁb Potench! dPalidf It humdR“RRR typér
t hi onor phol j nyl ,- di azepanyl, tet rah$/ rofuranyl, “pyrroli nﬁ*lq, Lm.dazol’i di nyl
and oxaz eﬁ)‘&iﬁ? en IRAeie Aregiipientite antagomize the andiogan At dd eW@?‘Hc?‘é‘ﬁ pethgr oup
i's substitwjued ahd/op th EM0OYOmultated @srmi lof aBe hubshi dndesiies e¢ép6it ad/br elhaw he
group consi st of rre:lﬂhl trifluoromethyl hpﬂéox rrettml fluori .
v oxy. - S5euebBhraamAighics picperet RS R e AR e e G SHPHEY and
cyanol0a oedeatamce- 0(CH2)"-Y wherein n = 2 or n = 3, and Y is an optionally
substituted five, six, or seven nenbered heterocyclic group selected from
pyrrolidi PMJt er, it has been sh that the androgen receptor i sed.frequently in castration-
20pi peri di nyl] f’pl perae?l] nyq“,’n.rrpr ptllulol | ny‘(f , thi gnf)rlspﬂ\glrelxﬁilels ,"“Si az l(lapl)la lrI\, raton
t et r ahydr esigtapirpyestatecanees| (Linga MJ ptral d Ganster e od 3630a2 e patHyd ot 1647 Rep he
five, siXpomr 63eYER-—rBMRELRGHINET-EI09E YE Lhstra@iinOUfsth prodesd lchldbe6hrry androgen
Iy g
receptor gene amplification (Visakorpi T et al., Nat Genet 1995; 9: 401-6). Functional evidence
15  that the androgen receptor is involved in the emergence of castration-resistant prostate cancer was
presented by Chen and colleagues (Chen CD et al., Nat Med 2004; 10: 33-9) who showed that
increase in androgen receptor expression was the only modification consistently associated with the
development of antiandrogen therapy resistance and that overexpression of a ectopic androgen
receptor was sufficient to transform androgen-dependent prostate cancer cells into androgen-
20  independent ones. Also, different groups (Kokontis J et al, Cancer Res 1994; 54: 1566-73;
Waltering KK et al, Cancer Res 2009, 69: 8141-9) have shown previously that adaptation of
LNCaP cells to low levels of androgens is associated with increased expression of endogenous
androgen receptor. Together with the findings that androgen receptor overexpression is common in
castration-resistant prostate cancer, the experimental data suggest that the overexpression of this

25  receptor is a key mechanism for the progression of prostate cancer.

Therefore, the identification of anti-androgens that inhibit the proliferation of cell lines
overexpressing the androgen receptor due to an amplified androgen receptor gene would
presumably be very helpful in treating prostate tumors in various stages, especially in castration-
resistant stages, and/or in treating prostate tumors of such patient groups showing an

30  overexpression of the androgen receptor due to an amplified androgen receptor gene.

Another object of the invention therefore is to provide compounds, which, in addition to the
minimal agonistic activity and to the high antagonistic potency against the human “wild type”
androgen receptor, are potent to antagonize the androgen activity of the W741L and/or the W741C
and/or the E709Y mutated form of the human androgen receptor and which show an anti-

35  proliferative effect against prostate cancer cell lines with amplified androgen receptor gene, such as



with one or two substituents selected fromthe group consisting of nethyl,
trifluoronethyl, hydroxynethyl, fluorine, hydroxy, oxo, oxido, imno, Cl-
25Ca- al kywormn®29s3and cyano; or a residue- N=S(=0) R3R4, ROEEP2010/885297
represents an aryl group or a phenyl grqup and R4 represents a Cl - Ca-al kyl
or a nmethyl group; R2neans hydrogen, nethyl, amino or fluorine, WO
2011/ 029537PCT/ EP2010/ 005297 - 8 - Conpounds according to the invention are
t he conpounds of the formula (1) and the salts, solvates and sol vates of
the sal t sy harodell nBYKERANRNIYISG 0f It NS0 NBIEIIBAT43E JueLiLtiedv ePRIMNBSIYRI Ch
are encon?@;s?d ?%_fﬁrnula (1) and the salts, solvates and solvates of the
salts thef@ 047t e conpounds whi ch are enconpassed by fornmula (I) and
are nmentioned hereinafter as exenplary 5 enbodi nents and the salts,
sol vates and solvates of the salts thereof, where the conpounds which are
enconpassed by fornmula (1) and are nentioned hereinafter are not already
.Sa'ts,.solm%ss%g nfio %R S0 Aradolifiss e Sormlfigpe OmPoUnds ‘according Lo the
i nvention may, depending on their structure, exist in 10 stereoisoneric
forms (enantiomers, diastereoners). The invention therefore relates to the
enantidnmers or diastereoners and respective m xtures thereof. The
stereoi sonerically pure constituents can be isolated in a known manner from
such m xtures of enantioners and/ or dkgst reomers. 15If the conpounds
according to the invention can pe int ric forms, the present
i nvention enconpasses all tautoiyeric fofnms.NSalts _which are preferred for
t he purposes of the present ipvE 2 physy ol Ogi cally acceptable salts
eat

of the conpounds according to thhe ent i @n. ver, salts which are not
suitabl e for 20pharmaceutical 2% ations pex _seN but which, for exanple,
can be used for the isolationNdr purificationxb Hhe conpounds according to
the invention, are al so conprised. Physiol ogical R/ acceptable salts of the
conmpounds according to the invention enconpass acid addition salts of

m neral acids, carboxylic acids and squfE)c acids, for exanple salts of 25
hydrochl oric acid, hydrobromc acid, sul ic acid, phosphoric acid,

met hanesul foni ¢ aci d, ethanesul fonic acid, toluenesulfonic acid,
benzenesul foni c.aci d, napht hal enedi sul fonic acid, acetic acid,
trifluoroacégFgmhcid, propionic acid, lactic acid, tartaric acid, malic
acid, citric,acid, %gﬂgr;c gg&d,;ﬁﬁkpic acid and benzoic acid.

30Physi ol ogi‘cal |y acceppéﬁﬁe sa(%sgBPpThe conpounds according to the
invention also conprise salts of conventional bases, such as, by way of
exanpl e and Rly pr ef meamedluoandtel G,-Cratligll- saipt s périloorineted EpiCe-alkyl-

10 group, a trifluoromethyl group, an optionally fluorinated C,;-Cs-alkoxy- group, an

optionally substituted hydroxy-C,-C,-alkoxy- group

which is substituted with one or two or three substituents selected from the

group consisting of methyl, fluorine and trifluoromethyl;
an optionally substituted hydroxypropoxy- group,

15 which is substituted with one or two or three substituents selected from the

group consisting of methyl, fluorine and trifluoromethyl;
a 2-hydroxy-2-methylpropoxy- group,
an optionally substituted methoxy-C,-C4-alkoxy- group,

which is substituted with one or two or three substituents selected from the

20 group consisting of methyl, fluorine and trifluoromethyl;

an optionally substituted methoxyethoxy- group,



sodi um and potassiumsalts), alkaline earth metal salts (for exanple

cal cium and magnesium salts) WO 2011/ 029537PCT/ EP2010/ 005297 9 - and
amoni umwel2vsi/dess7rved from amoni a or organi ¢ am nes wpCh/EP2410/00829TC at ons,
such as, by way of exanple and by prefﬂ?ence, et hyl am ne, di et hyl am ne,
triethylam ne, ethyldiisopropyl am ne, ndnoet hanol am ne, diethanol am ne,

tri et hanol am ne, dicycl ohexyl am ne, di nethyl am noet hanol, procaine,

di benzyl am ne, N-nethyl norpholine, arginine, |ysine, ethylenediam ne and N
Smet hyl pi peri di ne. Sol vawhish issubstigutedewith ongen tv@er thige sphstipyerfeselestedifrpm the

i nvention for those forng,ef c&?i%ir%%?ﬁﬁ&ﬁﬁ?ﬂ@?iﬁ@&ﬁiﬁﬂu&&n& .invention which
forma conplex with solvent nolecul es by coordination in the solid or
liquid state. Hydrates are a special formof solvates in which the

coordi nation takes pfteftabydro-2f-pyanyleet erMpdr at es are preferred as sol vates
within the scope of the present invention. In addition, the present
invention al so encogpgsipBsiyPsubaitited fi0é nichdercd MeRIAMaAE GRIuP BBctk® flohethe
invention. The term "prodrugs" enconpasses conmpounds which thensel ves may

L S h
be bi o} ogi cal |y act#9ep 6PnsisHag of pyrolpl Pyrazlyle ynigarolydgtripralyl, trazahyle thigpyl,

met abol i sm or hydr ob4815]) isbaz61QIRRMYE ShidZRE GRhEAARG1L O the invention during
their residence tinme in the body. For the purposes of the present

i nvention, the substituents have_the follow ng neani ng,  un] ess ot herw se
speci fied: 20The term "alRsfein thedfivedpembsred-hgteroarogiatic eropp {5 substifpited; iy gne or

al kyl carbonyl, allcyl am f@ sabdirleadi REIEAEDORN , tRl kPXMC aloRGdk, of methyl,
al koxycar bonyl am no and al |l cyl carbonyl am no_represent a |.inear or branched

al kyl “radi cal having thetfiypigaethyh B UHlugrrmedioxys chlotpe, Jlupring hydrey,

e.g. - C3 one, two or ihiheay8RkPA&hALANByans2- C4 two, three or four carbon
atons, by way of exanmple and by preference nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, tert-huty]. |f the nunber of carhqn ato 25 is not
speci fically indi ca‘f"e‘&?t‘f’ﬁ?gg't%t’sr‘ﬁm‘%ﬂ{i SiX; QISP JPgrDered) ef?é%‘f?"qf?rgr%‘fpaﬁ‘?@ﬁtﬁg
relerably 1 1o 3 Sarban ot one. by oy ol examole md by pr ol oronce
Pethyl et hyl e pr BRI SRRy Bt PbaoHIRy A ARSI and

n- hexyl. Particularly, the alkyl group has 1, 2, 3 or 4 carbon atons
("Cl-C4-al kyl "), methyl, whdrkiylthe fivepsiRptlseveh Spptbefed Ihetefocinilic \ekoupris substitutedit v .
Preferably, the alkyl group has 1, 2 or 3 carbon ato "Cl- C3- 3Qal kyl."),
ety lS et hyl e pr opy! SR PR BB F thee i SRR GBS ek st 0RIS ST 10
- The ternms "fluorine" amethylc ifidréteethylepydegiictiyl| fgeife, aliydfdkys eke Céxidb, f r om
fluorine and chlori ne, i

r Enslgoe, (\Ctl-IC\:-?illxlimino, methylimino, cyanoimino, and cyano;
a residue —~O(CH,),-Y wherein n =2 or n = 3, and Y is an optionally substituted
five, six, or seven membered heterocyclic group selected from pyrrolidinyl,
20 piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, diazepanyl,
tetrahydrofuranyl, pyrrolinyl, imidazolidinyl and oxazepanyl,

wherein the five, six, or seven membered heterocyclic group is substituted
with one or two substituents selected from the group consisting of methyl,
trifluoromethyl, hydroxymethyl, fluorine, hydroxy, oxo, oxido, imino, C;-

25 C;-alkylimino-, and cyano; or

a residue~N=S(=0)R’R*, wherein R’ represents an aryl group or a phenyl group
and R* represents a C,-C,-alkyl or a methyl group;

R? means hydrogen, methyl, amino or fluorine,

30 or their salts, solvates or salts of solvates.



The term"fluorinated Cl-C3-al kyl-" group is to be understood as preferably
meaning a linear or 5 branched, saturated, nonoval ent, hydrocarbon group,

i n whi ch wbeoianmsyal kyl" is to be understood as defi negcsupb@o/ovszomnhi ch
one or nore of the hydrogen atons is reggaced by a fluorine atomor by two,
three, four, five, six or seven fluorine atons. Said fluorinated

Cl-C3-al kyl group is, for exanple, a -CF3, a -CHF2, a -CH2F, a -CF2CF3, or

a OﬁZCFBc%pmm wcetmrga@hté ihventidh @e ﬂerctﬁlp&rnun@fttedfoﬁhu@n ahdihk salB] QUAtedr a

-CF3 grou e e and fere ce

ot hosy B oS ot 3h ey Rerro e GoBpyinah ob dheoRgemafive e Yoy whl*‘%eet erm

"Cl- 4- al kmmmpassecsby dorbmlau(dyl ends tleoshltgiSsopraet andisblyatae afiithegsalts Ithenadir arglr the

br anched, t n

ohion EheS otiﬁfs f@ qR! e%‘é@h?ab&eu tJI} dﬂﬁs?@é‘ 613%51% 95: IE’ere% ed RérEEHLf?er a9 efa‘énlﬁMAry

met hoxy, etlwxyentmarprtbma%y solvaties eyt sopiatey of the isaltsahereofi shﬁr@ﬁlp@wpounds which

tert- but 0XY enSffyablel 8% YorRful in%locﬁ@ mehttRE® Blreinkit lateCht @lrtady shiREsolvates and
"Cl- C4- al koxy" 9roup Is a net’hoxy, an ethoxy, a propoxy or"a

2- met hy| piOBERyY The term "fluorinated Cl-C4-al koxy-" group is to be

under st ood as preferably meaning a linear or branched, saturated,

nonoval ent, hydrocarbon group, in which the term"al koxy" is to be 20

understood as defmed supra, and in which one or nore of the hydrogen atons

is replac b or thr e

ei ght or ﬁ?nec\é ?Jlglrdrynaé:ccér %s% géu dnt{%wﬁocl)lr |’mr:i1 gge&dm&on f ély Tmat“)c%u e§%¥ Hf or

exanpl@, sterecig@Rgic &nms QERERIOmars, -ddGteREmer) TRCHAGHFON tbme @CHQ@HQ Ft0 tém

- 0CF2CF3, erﬁlﬂn&ngs': ng&ecﬁﬁkrs %ZQE BH5VRU Rrixteres! Rerd 2! Fhe stereoisomerically pure
"hydr oxy- C2- iIs to_be understood as preferably neaning a Irnear

or branc healstltg%rtt-n F%tt éa lsqtﬁrfb\raraento“ezmemear YU Bisures o §RIMtQRErssHG(os,

whi ch onediaétergdihé's.of the hydrogen atoms is replaced by a hydroxy group.

Sai d C2- C4- hydroxyal koxy group is, for exanple a 2- hydroxyethoxy, a

3- hydr oxypr opoxy, a 2- hydroxypropoxy, a 2, 3-di hydroxypr opoxy, a

2- hydr oxy2- met hyl pr opoxy group, preferably a 2-hydroxy- 2- net hyl propoxy

group. 30 WO 2011/029537PCT/ EP2010/ 005297 repl aced by a net hoxy group.

Sai d et Hoky c@apagadaidconding  toghoinyeitipn dapbe dx dantineerin Prmpse theoprgsenhimygation

3- nethoxygkgﬁﬂ%&maﬁungEQQQ%¥gropoxy, preferably a 2-nmet hoxyet hoxy group
"Het er oaromati c group' represents an aromatic, nonocyclic radical. "five
menbered 5 heteroaromatic group” has 5 ring atons, and up to 4, up to 3,

preferably up to 2, hetero atons fromthe series consisting of S, 0 and N,

by way of exanple pyrazolyl, thienyl, furanyl, pyrrolyl, thiazolyl,

oxazol yl , Silsoxtaciodry prefdried dowzthe ystupo@x aflthapadsylt invienfiazart physidi@tidatly ebo,tbtable

Preferr ed a2t % Itﬁn gc?f%;% Xcﬁs actch ennyto th;[: I’ullvarzx’t(i)lny l\_{esetrr gﬁtglvyh et hire Pk sul?ab e for

gr oups. AT’SD preeferre o ! i (1 4

1H py2&iz ophaﬁnaydeutlcgl—iapp‘hcmglperlsggl but }}hrcj;l; 2’0r3e>iamp1§z gqm _t_;e yjsed for the isolation or

2H_' 1,2,3- ﬁr[rlfﬁét%n Athé comﬂ)gl% ;chl’déhgtt{) 'th%%@uent;on}’ hre al]sbiéén%rfs@&m 1-yl or

t hi en-2-y1 groups. Nbst preferredis a 1Him dazol -1-yl group. The term

"het erocyclic group” represents a nonocyclic, nonaronmatic heterocyclic

radi cal having, as a rule, 4 to 7, preferably 5 to 6, ring atons and up to

3, preferably up to 2, hetero atons and/or 15 hetero groups fromthe series

consi st i nBhysfoldyically a&Gieptatle s&lP pf ﬁﬁ(ddh{)pouﬁﬂsetcbcedleg oc Vil invertiadi ebadspasaacidhe

sat ur at ed a e 7

nonoc cI|é%gggu%%%%glﬁ@%&?g%yc1y%g°@P?€£ 3 gv%ﬂ%né %8;16?%%8@%?%Mt Of

from Zhe kyslrochlorie oaeid, shyidnaprashic Qacidy sulfyris, acrrihephptn Pm\nang rmsthabesutfemwramed by

way of exaﬂmesﬂfota%tatﬁhrsﬂreeésuf&ﬁayéld bearieﬁehrfarlwdrd nayrrtméde&tytlfonw aeﬁr hatgy! ,
nmor phol i n hi omor phol | nyl, pi perazi.nyl,, di azepany oxazepany.

yl
tetr ahydrrfpfi/ roacets 4 aEppiniccrcH; flactipacig, et?%tcfc‘dt H@hﬁé%r%wrricfugraaﬂp

repr esent sid iR dnd®benzotcic@or phol i nyl or a pyrrolidinyl group. Al so
preferred are norpholin-4-yl, thionorpholin-4-yl, imdazolidin-I-yl or
pyrrolidin-1 -yl groups.

30  Physiologically acceptable salts of the compounds according to the invention also comprise salts of
conventional bases, such as, by way of example and by preference, alkali metal salts (for example

sodium and potassium salts), alkaline earth metal salts (for example calcium and magnesium salts)



The term"aryl"™ is to be understood as preferably neaning a nonoval ent,
aromati ¢ 25 nonocyclic hydrocarbon ring, particularly a ring having 6
carbon atwomo{1@29436- aryl " group), preferably a phenyl grougEp20io®oi2er m
"Cl-C4", as used throughout this text, &9 in the context of the
definition of C-Ca-al kyl, Cl-C4- alkoxy CI-Ca al kylimno, is to be
under st ood as neani ng an al kyl group having a finite 30nunber of carbon
atons of 1 to 4, i.e. 1, 2, 3 or 4 carbon atons. It is to be understood

further 1t hatanSRbiurh @51{@ Qbed%m Iaﬁmioﬂlatbe okg%i%raﬁﬁr?c% SHthastoARYC §M¥ﬁ’s rﬁBngs by
conprised therein, c2-c4, crc

2011/ oz953/?315@%/6%&@}166’52@?&”“&02 eg?y’ﬂﬁ‘énet %‘ﬁ’i‘y‘@mmﬁﬂethé mwseat%tﬂmlmwht
t hi s t ext am@e,gmondethafidasingt disthardlantiieg ndalﬁanmaﬁmﬁndﬁiclm&ilhmmm dil&ieﬁh@“ammo-

CL- &3 al Kbl 2P, ABIE) BhARoyASecMEADE RSN BlplokL | SroUm AR hA AL S
under s} ookethylpipeading.hat said term "Cl1-C3" is to be |nterpreted as any
sub-range conprised therein, e.g. C1-C3, Cl-C2, C-C3. 5 Simlarly, as used
herein, the term"C2-C4", as used throughout this text, e.g. in the context
of the definition of "hydroxy-C2-C4-al koxy” or "methoxy- C2-C4-al koxy", is
to be understood as neanlng an al kyl gr.oup. haV|n% a finite nunber of carbon
atoms of 2oWgesuls the germauseds Tog the PrIgpsss pf dheoimuentiop Toisthogs faams, pyHiestopwgunds
further él ﬁk&brdﬁ@ td theeinke "thR-xﬁ‘ﬂch fofim a@oli@lek Vit s[blv%hﬁdola&xlcﬁl’t)y &)ldbi'lﬂaﬂﬂxgﬁl the
conprlse t er

“one. or A o g e HarajeE aE L snGiTam e afes phuEf B Pp ity Bfes e’
conpolfhdswah wates Pbeimicmrefpmfﬁmch@ sollvatésevithia senscope oéthmpcm,enn igvember st ood
as neaning one, two, three, four or five tines, particularly one, two,
three or four times, nore particularly one, two or 15three tines, even nore
particularly one or two tinmes. Were the plural formof the word conpounds,
salts, hydrates, solvates and the i ke, is used hereln this is taken to
mean al so%adéftwa4 e PERYIS ingntianaglso encerpastes PrRskiestof theseompaynds secording fq the
20\é\hen r adivéir&iorﬁ] The ﬁehﬁe “ﬁx@ﬂi}ﬁ@ﬁ’ndﬁoxﬁﬁdéwsdgﬁgodnﬁs Mﬁzhltﬂétﬁﬁatvleﬂglaﬁfbe blolcaglcallyl
substituted, the rad S ma nosu t ut stitute nl ess
ot hor i sesQlys of F1oE0 Gt A Aopras TBP8XH hi Msfbaim BF REHYT by offpouttt
meani hys adfcoding to Ehdumh@omdmnogth@mmwden®p$wtlediey)oay e i ndependent from one
anot her. A substitution by one, two or three identical or different
substituents is preferred. The substitution by one substituent is very
specially preferred. 25 Preferred conpounds of the formula (1) are those,
wherein Xnmeans nitrogen or a CH up,

For the purposes of the present 1nvent10n the substituents have the following meaning, unless

otherwise specified:

20 The term “alkyl” per se and “alk” and “alkyl” in alkoxy, alkylcarbonyl, alkylamino,
alkylaminocarbonyl, alkoxycarbonyl, alkoxycarbonylamino and alkylcarbonylamino represent a
linear or branched alkyl radical having the number of carbon atoms specifically indicated, e.g. C;-
C; one, two or three carbon atoms, C,-C,4 two, three or four carbon atoms, by way of example and
by preference methyl, ethyl, n-propyl, isopropyl, n-butyl, tert-butyl. If the number of carbon atoms

25  is not specifically indicated the term “alkyl” represents a linear or branched alkyl radical having, as
arule, 1 to 6, preferably 1 to 4, especially preferably 1 to 3, carbon atoms, by way of example and
by preference methyl, ethyl, n-propyl, isopropyl, n-butyl, fert-butyl, n-pentyl and n-hexyl.
Particularly, the alkyl group has 1, 2, 3 or 4 carbon atoms (“C;-Cs-alkyl”), methyl, ethyl, n-propyl,
isopropyl, n-butyl or tert-butyl. Preferably, the alkyl group has 1, 2 or 3 carbon atoms (“C,-Cs-

30  alkyl”), methyl, ethyl, n-propyl or isopropyl.



WO 2011/ 029537PCT/ EP2010/ 005297 - 13 - an optionally substituted

hydr oxy- C2- C4- al koxy- group, which is substituted with one or two
substi t uenp0s@2ested from the group consisting of met hpcTardobloos2w? ne; an
optionally substituted hydroxypropoxy- oup, 5which is substituted with
one or two substituents selected fromithe group consisting of nethyl and
fluorine; a 2-hydroxy-2-nethyl propoxy- group, a

2, 2-di fl uoro- 3- hydr oxypr opoxy- group, a nethoxy-C2-C4-al koxy- group, a

et hoxy et fRXirm G RdAne "anl HEHISRIRY Géfesdht HAMEANMbh S Xfectddl FRHP fludrfiRin@RhibARA! | Y
substituted five nmenbered heteroaromatic group selected fromthe group

consi st i ngSREFUNSPr azol yl, triazolyl, tetrazolyl, thienyl and inidazolyl,
wherein the five nenbered heteroaromatic group is substituted with one or
two substituents selected fromthe group consisting of nethyl,
trifluoronmethyl, hydroxynethyl or chlorine, 15an optionally substituted
five or sThe Brm SBy@mard thdhatkyhetgenpdy &6l becugiestood sie lpefdrady fnearmg a linear or
pyrrol4di i_peridi i i | i oyl iaze I

Vi oz i Setsge® BRI, A¥qvatRt BaRisalbth o IR UL LN g BEEPE Mo
group i s sulséhéd saprglinmvhibh amesor aror¢ withohydréger etogis isteplacedrly s fhetiecited of bpm
t he group, 20consi st i of. net hyl , -hydrq hyl g 11 ne, ~ et i_m no
yanal i naror G0 Bl AR b s AR GHAD S Ayl TS B s, tor
mor phol i nexample, grdum -€HFa, Q2CHalk @i -OF (2,0 b dCH I yrbupypoefrablpiit is a perfluorinated

a resi duesN=S(;eQ) B3R4. wherein R3 representsa phenyl group and R4
representggE?éﬁgtﬁyrpaﬁ%up?gﬁ@ﬁeans hydr ogen, nethyl, or amno, or their
sal tsygsol vates or salts of solvates.

“Alkoxy” represents by way of example and by preference methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, and fert-butoxy. The term “C,;-C,-alkoxy-" is to be understood as preferably
meaning a linear or branched, saturated, monovalent, hydrocarbon group of formula —O-alkyl, in
which the term “alkyl” is to be understood as defined supra, e.g. a methoxy, ethoxy, n-propoxy,
15  isopropoxy, n-butoxy, iso-butoxy, tert-butoxy, sec-butoxy or an isomer thereof. Particularly, the

“C,-Cy4-alkoxy” group is a methoxy, an ethoxy, a propoxy or a 2-methylpropoxy group.

The term “fluorinated C,-C,-alkoxy-“ group is to be understood as preferably meaning a linear or
branched, saturated, monovalent, hydrocarbon group, in which the term “alkoxy” is to be

20  understood as defined supra, and in which one or more of the hydrogen atoms is replaced by a
fluorine atom or by two, three, four, five, six, seven, eight or nine fluorine atoms. Said fluorinated
C;-Cy-alkoxy- group is, for example, an -OCF;, an -OCHF,, an -OCH,F, an -OCH,CHF; an
-OCH,CH,F, an -OCF,CF;, an O-CF,CHF; or an -OCH,CF; group.

25  The term “hydroxy-C,-Cs-alkoxy” is to be understood as preferably meaning a linear or branched,
saturated, monovalent C,-C,-alkoxy group, as defined supra, in which one or more of the hydrogen
atoms is replaced by a hydroxy group. Said C,-Cs;-hydroxyalkoxy group is, for example a 2-
hydroxyethoxy, a 3-hydroxypropoxy, a 2-hydroxypropoxy, a 2,3-dihydroxypropoxy, a 2-hydroxy-
2-methylpropoxy group, preferably a 2-hydroxy-2-methylpropoxy group.

30

The term “methoxy-C,-C4-alkoxy-" is to be understood as preferably meaning a linear or branched,

saturated, monovalent C,-C4-alkoxy group, as defined supra, in which one of the hydrogen atoms is



WO 2011/ 029537PCT/ EP2010/ 005297 - 14 - Further preferred conpounds of the
formula (1) are those, wherein Xneans nitrogen or a CH group, RIneans an
opt i onal lwo=ohgdizat ed hydr oxy- C2- C4- al koxy- group, whi ebTiEP2610l083201 ut ed
with one or two substituents sel ected fign1the group _ 5consisting of

met hyl and fluorine; a nethoxy-C2-C4-al koxy- group, a
(tetrahydro-2H pyranyl )oxy- group, an optionally substituted five nenbered

het er oaronatic group selected fromthe rouF conisthg@pf pyrazol yl,
triazolyl yeptaeqdrla/z@mthomgovmsa&z@moryggmﬂaé kekyr” EFEPfiS, J@r G¥ample pemethoxy-

het er oar ogRbiyCa SRR x| ftosokd St i-ﬁl'éﬁ)@ﬁg'p\f‘%ﬂro?%%%er%ly b WonahRSEthdYN . Sel ect ed

fromthe group consisting of nethyl, I'uor onet hyl , hydroxynet hyl or
chlorine; an optionally substituted five or six nmenbered heterocyclic group
selected frompyrrolidinyl, norpholinyl, thionmorpholinyl, imdazolidinyl,
15wher ei n«fii@odrbM@icOTgr&ip? raprea@ite thnh @i ia€€y @lonbcydi® Uiddical. SAIbSfivet iegBenstit h
one or_two or three substituents selected fromthe roug consistiqg f

met _hy|5, i REtSTBRromB G RFPYPYNAS? MBS ARBF A YP (ukiuB & SEetyRly ugfo 2, hetero atoms from
resi due - fheGelddsNcofsivdil 66 8, O and 2N, 2R wy ioF eRardpl©p9iaddlgia zKibrylli fardnyly byG6IOLP;
R2nmeans hydr ogen or nethgl, 200[.&%eir salts, solvates or saltﬁ gg

sol vat es. tiazplhepxagpleh etsPagolyly nfstitaraly s oPxadrectylor tarodyl( |t5trazpl¥l- t hiskered wier ei n
Xneans a fahidgoBY RhiefRRASy12tetrh2611 on @y REoIALgrbdpsa Ay | preferi@Uite 18/-pyrazol-1-yl,
perfl uorinat ed C1-§3-alkyl- 25gr.oup,. partlcularl%lpreferre ? )

trifl uor oWEPHSRFOlgrdubT-PyTaEpl- I dFRigNdAzolgh-Yh d - L. tittiazol Ly gy gl Siigrol-2iyh

met hoXy g1AUR,4-triazol-1-yl, 1H-tetrazol-1-yl or thien-2-yl groups. Most preferred is a 1H-imidazol-1-yl
group.

The term “heterocyclic group” represents a monocyclic, nonaromatic heterocyclic radical having,
as a rule, 4 to 7, preferably 5 to 6, ring atoms and up to 3, preferably up to 2, hetero atoms and/or

15  hetero groups from the series consisting of N, O, S, SO, SO,, SONH). The heterocyclyl radicals
can be saturated or partially unsaturated. Preferred are 5- to 7-membered monocyclic saturated
heterocyclyl radicals having up to two hetero atoms from the series consisting of O, N and S. The
following may be mentioned by way of example: tetrahydrofuranyl, pyrrolidinyl, pyrrolinyl,
piperidinyl, morpholinyl, thiomorpholinyl, piperazinyl, diazepanyl, oxazepanyl, tetrahydropyranyl,

20  imidazolidinyl. Preferably, the heterocyclic group represents a morpholinyl, thiomorpholinyl or a
pyrrolidinyl group. Also preferred are morpholin-4-yl, thiomorpholin-4-yl, imidazolidin-1-y} or
pyrrolidin-1-yl groups.

The term “aryl” is to be understood as preferably meaning a monovalent, aromatic
25 monocyclic hydrocarbon ring, particularly a ring having 6 carbon atoms (a “Ce-aryl”

group), preferably a phenyl group.

The term “C;-C,”, as used throughout this text, e.g. in the context of the definition of C;-Cs-alkyl,
C,-Cs-alkoxy, C;-C4-alkylimino, is to be understood as meaning an alkyl group having a finite

30  number of carbon atoms of 1 to 4, i.e. 1, 2, 3 or 4 carbon atoms. It is to be understood further that
said term “C,-C,” is to be interpreted as any sub-range comprised therein, e.g. C,-C4, C;-C;, C,-C;,
C,-Cy, Cy-C;5, C5-Cy.



WO 2011/ 029537PCT/ EP2010/ 005297 - 15 - an optionally substituted

hydr oxy- C2- C4- al koxy group, which is substituted with one or two
substi t uewb0s@l2e337ed fromthe group consisting of net hpCTardoloak2e? ne; an
optionally substituted hydroxypropoxy- oup, 5which is substituted with
one or two substituents selected fromih& group consisting of nethyl and
fluorine; a 2-hydroxy-2- nethylpropoxy group, a

2, 2-di fluoro-3-hydroxypro oxy group” a net hoxy- C2- C4- al koxy- group

met hoxyet Rbsiprm g¥ ; asise 'étquawaﬁh& tontt ey irpthe Pqrisesy of the é@fmmow&nerﬂp@m@wm ly
substi tut @QC} Y47 1@%@6&@5&8@& &4 AednREBh ay P b%ulfh%geé?ﬁﬁfé duf®B? fGrbSh BldRhs

consi sting_ o ﬁyrazo yl, triazolyl, tetrazol i mdazolyl, wherein the

five menbef bt hdrehdaroneiion apmsufs is © b§u@§@$tpeﬁ Buttheyi that spigitery Ci-Cs” is to be

an opti onahéryreéuﬁssmytsuﬁ %gé baﬁeprgsdtﬁe%mn@mr@% betejegyclic group sel ected
from 15pi peri di nyl, "nor phol i nyl , thlonDrp ol |nyI i m dazol idi nyl and

pyrrolidinyl, wherein the five or six nmenbered heterocycllc group is
substifuted with one or two or three substituents sel ected from the group
consisting of nethyl, hydroxynethyl, inino, nethylinino, oxido and oxo; or

a resi duesﬂ&(aﬁy-@snrséa Nr&h, Bhéltefin Ec?-ca’nﬁis véed ﬁlr@hgﬂ&ftmﬂ@ |tdxﬂ e‘k’ Wnlthg b6kt Of the 2-
200x0|n1d%vplld|n | ns hydrogen, am no, or their

salts, sofsfitan %“hg%?&ygczo?r%xv gneﬂl@ei¥1¢.2e$4-15¥<@<rferlf E’cPedkﬂﬂifE}B?fH%‘ TRANR o

formula (hn alﬁil%rédfb(}ﬁ%ng Wit hiinbeY\6F Zsbh/a04R5%3 3REE/ P2 18 0QRRA dtoms 1B isto
R neans a fI&?rlnatgnhCI C3- al kyl - Cgroup, a perfluorlnated Cl- C3- al kyl -

be understood er that said tetm “C3-C,” 1s to be interpreted as any sub-range comprised

10 therein, e.g. C,-C, C,-C; C;5-C,.

As used herein, the term “one or more times”, e.g. in the definition of the substituents of the
compounds of the general formulae of the present invention, is understood as meaning one, two,
three, four or five times, particularly one, two, three or four times, more particularly one, two or

15  three times, even more particularly one or two times.

Where the plural form of the word compounds, salts, hydrates, solvates and the like, is used herein,

this is taken to mean also a single compound, salt, isomer, hydrate, solvate or the like.

20  When radicals in the compounds according to the invention are substituted, the radicals may be
monosubstituted or polysubstituted, unless otherwise specified. Within the scope of the present
invention, the meanings of all radicals which occur repeatedly are independent from one another. A
substitution by one, two or three identical or different substituents is preferred. The substitution by

one substituent is very specially preferred.
25

Preferred compounds of the formula (I) are those, wherein
X means nitrogen or a CH group,
R means a fluorinated C,-C;-alkyl- group, a perfluorinated C,-C;-alkyl-

group, a trifluoromethy! group, a C,-C,-alkoxy- group, a C;-C;-alkoxy- group, a
30 methoxy- group,



group, a trifluoromethyl group, an optionally substituted

hydr oxy- C2- C4- al koxy- group, which is substituted
with one wo 2bvmo28ashst i tuents sel ected fromthe group 5ceasirrRengozzd7 net hyl
and fluorine; an optionally substituted ?ydr OXypropoxy- group, which is
substituted with nmethyl or fluorine; a ¥ hydr oxy- 2- net hyl propoxy- group, a
2, 2-di fl uor o- 3- hydr oxypr opoxy- group” a nethoxy-C2- C4-al koxy- group, a

met hoxyet hoxy- group, 10a (tetrahydro-2H pyranyl)oxy- group, a

(t et rahydr o- 2H pyr a#heptignally,sybstitpted pydrogyrCopsplkasy-1gfouubst i t ut ed fi ve
menber ed heteroaromati c group selected fromthe group consisting of
triazolyl, tetrazolyl, apflich{§sdesialed withhiRloeiwb Jub&itdenisQeloBED@ERAhe group
het erocaromatic group is substituted with nmethyl; 15an optionally
substituted five or six B medybanddpering” group sel ected from

pyrrolidinyl, imdazolidinyl , norpholinyl and thionorpholinyl, wherein the
five or six menberesh dpebrilgGiEskituteddly@loRyprépoxitbgbig, uted Wi th one or two or
three substituents selected fromthe group consisting of nethyl, imno,

met hyl i m no, oxido and oxp;. or 20a residue -0(CH2)n-Y wherejn n = 2 and Y
is a n%r phol i n-4-y1 gr ouBg'BP isgubstituted With P5206 ‘?ﬁ“ﬁgtltge}’/‘fs\gglf“ﬁ romthe, o FOUP
hydrogen or methyl, or tagkktifdfifthybaldfbease;or salts of sol vates.
25Further particularly preferred conmpounds of the fornmula (1) are those,

wherei n Xneans nitrogen. or CH group, WD 2 02953 7PCT/ EP2010/ 005297 -
T Rl means. an opt § SRS TRt HP 6oy ERE R BRI RGFOE P ch
is substituted with a nethyl group ;

a methoxy-C,-C,-alkoxy- group, a methoxyethoxy- group,

a (tetrahydro-2 H-pyranyl)oxy- group,

10 an optionally substituted five membered heteroaromatic group selected from the

group consisting of pyrazolyl, triazolyl, tetrazolyl, thienyl and imidazolyl,

wherein the five membered heteroaromatic group is substituted with one or
two substituents selected from the group consisting of methyl,

trifluoromethyl, hydroxymethyl or chlorine,

15 an optionally substituted five or six or seven membered heterocyclic group selected
from pyrrolidinyl, piperidinyl, morpholinyl, thiomorpholinyl, diazepanyl,

imidazolidinyl,

wherein the five or six or seven membered heterocyclic group is
substituted with one or two or three substituents selected from the group
20 consisting of methyl, hydroxymethyl, imino, methylimino, cyanoimino,

oxido and oxo;

a residue —O(CH,),-Y wherein n = 2 and Y is a morpholin-4-yl group or a 2-

oxoimidazolidin-1-yl group; or

a residue~N=S(=0)R’R", wherein R’ represents a phenyl group and R* represents a
25 methyl group;

R’ means hydrogen, methyl, or amino,

or their salts, solvates or salts of solvates.



a (tetrahydro-2H pyranyl)oxy- group, an optionally
substituted five nenbered heteroaromatic group selected fromthe 5group
consi st i ngoabiypepszol yl and i mi dazolyl, wherein the fivecrmrben®os297

het eroaromatic group is substituted vvit? one or two substituents sel ected
fromthe group consisting of methyl, t7 14 uor onet hyl , hydroxynmet hyl or

chl ori ne; an optionally substituted five or six nenbered
het erocyclic group selected from 10pyrrolidi nyl, norpholinyl,

t hi onor phphriney prefetrbd @lﬁﬂ@hhdi!dme,fomﬂ@ dle thb&, fvhateinOr si x nenbered

het erocyclic group is substituted wwth one or two or three substituents
sel ected frogmthe gmeiR n@@a& &ta W@ egbip,met hyl, imno, nethylimno, oxido and
oxo; or a residue -0(CH2)n-Y wherein n =2 and Yis a

2- oxoi m dazql,i di n- 1-yl gr oup; R2peans, hydro or. methyl, or their salts,
sol vates or (Hsal ts o‘i“X Ia’i}ﬁﬁéoélf]ﬂ?yﬁhlggﬁ'ﬁ?d QFW%S{}:&faﬁ'ngﬁ'r%%’/ﬁred conpounds of
the formula (1) are those, wherein Xnmeans nitrogen or a CH group, 20Rl an
optionally substituted hyHichisysubsitded vithae\r tvgr mbigituents selectedfiom thé S group
substifuted with a nmethyl group;. a tional ly substituted hydroxypropoxy-
group,§ which is st%'g’f‘i“lg&fg‘&“\?ﬁ‘ﬁ‘ °HB¥hyl group ; a

2- hydr oxy- 2- met hyl propoxy- group, 25an optionally substituted imdazolyl
group, WO 2011/ 029%a¢RCY-EPCOAIGQ0528y, - 18 - wherei n the
i mdazolyl group is substituted with a trifluoronethyl group, R2neans
hydrogen, or their sg| | vat e [ |ts of solvates. 5ln a particularly
preferred enbodi nen?&?tf]%y‘lirﬁj\%yﬁﬁr%ﬁl)g)gﬁ%al s conpounds of the formula (1),
wherein X means a CH group. In another preferred enbodi nent the invention
rel ates to conmpoundan oftiondlly fubstruted fif¢ membimed dietgroRdomatin graup selotted fraim| the

substituted hydr oxygéﬁ)l?g&ﬁgi-sﬁ oqg%zo})qmgg@lit'gtr&g%wdtiﬁ@?olgihth one or two

substituents sel ect romtive up” consisting ne d fluorine.

10 wherein the five membered heteroaromatic group is substituted with one or
two substituents selected from the group consisting of methyl,

trifluoromethyl, hydroxymethyl or chlorine;

an optionally substituted five or six membered heterocyclic group selected from

pyrrolidinyl, morpholinyl, thiomorpholinyl, imidazolidinyl,

15 wherein the five or six membered heterocyclic group is substituted with
one or two or three substituents selected from the group consisting of

methyl, imino, methylimino, cyanoimino, oxido and oxo; or
a residue “O(CH,),-Y wherein n =2 and Y is a 2-oxoimidazolidin-1-yl group;
R? means hydrogen or methyl,

20 or their salts, solvates or salts of solvates.

Further preferred compounds of the formula (I) are those, wherein

X means a CH group,
R means a fluorinated C,-C; alkyl- group, a perfluorinated C;-C;-alkyl-
25 group, particularly preferred a trifluoromethyl group,

a C,;-Cy-alkoxy- group, a C;-C;-alkoxy group, a methoxy group,



I n another preferred enbodi ment the invention relates to conpounds of the
formula (1), wherein Rlneans an optionally substituted hydroxypropoxy-
group, whivohoizssshbstituted with a nethyl 15group. |n appargreewloss2by
preferred enbodi nent the invention rel ai)gs to conpounds of the formula (1),
wherein R nmeans a 2-hydroxy-2-nmet hyl propoxy- group. 20 In another preferred
enbodi nent the invention relates to conpounds of the fornmula (1), wherein
Rlneans an optionally substituted five nmenbered heteroaronmatic group

sel ected fromthe gimowboradiishbstitutpg hyfropy-CaLonlkbxyagraun. mi dazol yl, WO

2011/ 029537PCT/ EP2010/ 005297 - 19 - In another preferred enbodl ment the
invention relates to Comﬁkﬂﬁ%u&ﬁlt\ké?ﬁwﬁ%n@‘& ﬂv&éuiasm&@ﬂ%rsgl'eé}eﬂroxﬂﬁﬁé‘s p
optionally substituted i mdazo erein the i mdazolyl group Is
substituted with a trifl %ﬁmqfwquiwmuoanm a particularly preferred
enbodi nent the invention relates to conpounds of the forrmula (1), wherein
R means an opti onajd optishdtstshbseifuesd hllirokyp rgﬁg‘] dupyl group, wherein the

1H i m dazol -1-y1l group is Substituted W|t a trlfl uor onet hyl group In
another particularly preferred enbodji nent the invention rela

conmpouhds of the fornul awtn|c51 1s sybsiittedavih 9Re oppysubsituents selected rom t e group
4-(trifluoronethyl)-1H i gndigdify of hreyhl] &dGHRrind; N anot her particularly
preferred enbodinent the invention relates to corrpounds of the fornmula (I
wherein R2 neanshydro 15Th efinitions of .radicals stated individual
in the respective cHADaR Sty ORKY BEFP-&- %Mﬁ?rﬁére\?mwgﬁwra?%yag@ap»

repl aced as desired by defmtions of radicals of other conbinations,

i ndependent |y of t hgme@speCi-Cyekeqrpionpta masoxgahaiyt g@up,Very speci al I y
preferred are conbinations of two or nore of the abovenentioned preferred
(r:ggggzndgo In parti CP Jlal ydrogp}pey%n%l)g;y tgpl g invention are the follow ng
4-(3-1[6-(1H I m dazol -1-yl) pyridin-3-yl ] nmethyl}-4, 4-di net hyl - 5- oxo- 2-t hi oxo
i m dak®l i di n- 1-y1) - an2eitionalfyl substomed iy benbered theietoaromatic group selected from the

group consisting of pyrazolyl, triazolyl, tetrazolyl, and imidazolyl,

),
Iy

wherein the five membered heteroaromatic group is substituted with

methyl,

an optionally substituted five or six membered heterocyclic group selected from

15 piperidinyl, morpholinyl, thiomorpholinyl, imidazolidinyl and pyrrolidinyl,

wherein the five or six membered heterocyclic group is substituted with
one or two or three substituents selected from the group consisting of

methyl, hydroxymethyl, imino, methylimino, oxido and oxo; or

a residue -O(CH,),-Y wherein n = 2 and Y is a morpholin-4-yl group or a 2-
20 oxoimidazolidin-1-yl group;

R? means hydrogen, methyl or amino,

or their salts, solvates or salts of solvates.

Further preferred compounds of the formula (I) are those, wherein

25 X means a CH group,



(4, 4- D nmet hyl-5- oxo-2-thi oxo-3- { [6-(trifluoronethyppyridin-3-yl]nethyl
imidazolid in-l-yl1l)-2- 25(trifl uoronethyl)benzonitrile,
[ 4, 4- Diwet2h102853¢{ 6- [ 2- ( nor phol i n- 4- yDet hoxy] pyri di n- BcylEpomiioy32p7 5- oxo- 2
t hi oxoi mi dazol i di n-1-y1]-2- (trifIuoroigthyl)benzonitriIe, WO
011/ 029537PCT/ EP2010/ 005297 - 20 - 4-(4, 2-Di net hyl- 3-{
6- (norphol i n-4-yl)pyridin-3-yl]nethyl} -5-o0xo0-2-thioxoimdazolidin- 1
y1)-2- (trif'l uor onpkdhgla)fleenaed ¢, LC;ldikyl-derbup, 4 péodHinand Co-OAkyB- {
6- (t et rahydro- 2H- pyr an- 4- Hlo%%gﬁ yridin-3-yl]nethyl) -2-
hi oxoi mi dazol i di n- BoYRR-Bvaremsthyl &f¥Ret hyl ) benzonitrile, 54-(3-{
4- Am no- 2- (nor phol i n-4-yQoyri m di n-5-yl ] et hyl} -4, 4-di net hyl-5-o0xo-2-
hi oxoi m dazol i di n- i ¢ptipnally(shbsstitutdddyrory-ay-C)-akoxy rdupj | e,
-(4,4-Di net hyl- 3-{
-(2-net hyl nor phol i n-4 tid th 0 thio azolidinl-
)-2-(trifluoromethyl) béﬁ@% psittfugedywih one £¥ givo sub&%uengs sefected’ P tﬂe group
(65 Met hoxypyri di n- 3- y@%ﬁdgxdf]meﬁ;ynamﬂlﬂmhhggl - 5- 0x0- 2-t hi oxoi m dazol i di n-1
-2- 10(trifluoronethyl)benzonitrile, 4-(3-{
1-1mno-1- OXIdO 11 r.pholin-4-yl ridin-3-yl]methyl}-4, 4-di net hy
5- 0x0- 2- t hi oxoi ni Qmpghﬁ $£§%@D€¥)¥¥P%fﬁd?oﬁ%thyl)benzonltrlIe 4- (3-{
2- Hydr oxy- 2- met hyl propoxy) pyri di n-3-yl]nmethyl} -4, 4-di nmethyl-5-o0xo-2-
xoinidazolidin-1-yl)“@kﬁiwdmﬁtmwdwmhmthbeﬂz@hktriIe, 154- (3-{
2- N@thoxyethoxy)pyridin 3-yl ] et hyl)

[
I
(
(
(
:1 di net hy1- 5- OXO % @(9'#&1{;’%&%&9_‘[&% , X %,I)hzlidiﬂn?r%a-hydroxypropoxy- group,,
0
4,
(0]
4-

(

rlfluoronethyl) onitri

4- et hyl -1, 4- dlazepan | -yOpyridin-3-yl]nmethyl) -5-o0xo-2-

xoi m dazol i di n- $ﬂWﬁW¥2C(Erh%bmbgﬁﬁemhyﬂbéw Wﬂtgﬂme

4-Di met hyl-3-{ [2-methyl-6-(trifluoromethyl)pyridin-3-yl]nmethyl}

5- oxgpy 2- 20t hi oxoi mt&%%erWJme%Mxﬁgﬁo%J Iukt&%%?%bbﬂh)rﬁﬁﬂ?ﬁ&yt bloup,: 4434

4-
}
4-
>
[
[
t
[
t
4
[ 6
yl
{3
-y
[ 6-
1-

[ 6-
th
[ 6-
-4,
2-

[ 6-
t hi
4-
(

|
(
64 (Fydroxynethypplperldln
met hyl ) -4, 4-di met hyl-5
t hi oxoi ni dazol i di n-a M]OHQUY( %Wbﬁtfmtﬁ‘é)lf‘&ﬁﬁteﬁﬁ?ﬁllﬁéﬁ‘fﬁfﬂaf‘}“w‘é group selected from the

4-(4,4-Di met hyl-3-{gh éo%s@ﬁ{%fmna&bgl WudaAA!] and-idldapdtyli di n-3-yl ] met hyl)

- 5- ox0- 2- th|0x0|n1dazolld|n y1) (trlfluoronethyl}benzonltrlIe

254-(3-{ : : : .

[ 6- (4, 4- Di met hy1- 2- oxopyVhoeingths-fivey mgppsred detsraprqmatic ngreup As Aubstipiednyith 5. ox
0- 2- t hi oxoi m dazol i di n-deth) - 2- (tri fl uoronet hyDbenzonitrile, 4-(3-

112- (1K1 m dazol - 1-yl) pyri mdi n-5-yl ] nmet hy11- 4, 4-di met hyl - 5 oxo 2- thioxoim

dazol n-1- yl1)-2-(trifluoroneth enzonltrlle
[6- (1t ExN hy1-1H pyr%{‘zﬁqtloﬂm}'pﬁﬂl??tfrﬁ%& Mo F PrreRemheied. st roup selected'ors
30t hi oxoi m dazol i di pyrilidihyt, #niddzolidihylQ hrRbhyH MixEioadirholihya,

wherein the five or six membered heterocyclic group is substituted with
one or two or three substituents selected from the group consisting of

methyl, imino, methylimino, oxido and oxo; or

20 a residue —O(CH,),-Y wherein n = 2 and Y is a morpholin-4-yl group or a 2-

oxoimidazolidin-1-yl group;
R? means hydrogen or methyl,

or their salts, solvates or salts of solvates.

25  Further particularly preferred compounds of the formula (I) are those, wherein

X means nitrogen or a CH group,



4-(4,4-Dimethyl-3-{ [6-(4-methyl- 1 Himdazol-1-yl)pyridin-3-yl]nethyl }
-5-0x0-2- thioxoimdazolidin-1-yl)-2-(trifluoronethyl)benzonitrile, WD
2011/ 029580Ram/EP3010/ 005297 - 21 - 4-(4, 4-Di met hy1- 3- { PCT/EP2010/005297

[ 6- (1- et hyl- 1H pyrazol - 5-yppyri di n- 3- yhjhrret hyl } -5-o0xo0-2-

t hi oxoi m dazolidin-1-y1)-2-(trifluoronethypbenzonitrile, 4-(3-{

[ 6- (4-Chl oro-2-nethyl -1Him dazol - 1-yppyridin-3-yl]nmethyll-4, 4-di nmethyl -5-0
X0-2- thioxoimdazolidin-1-yl)-2-(trifluoronethyl)benzonitrile,

54-[ 4, 4- Di me} hy1- 3-fpeans an optionally substituted hydroxy-C,-Cs-alkoxy- group,

{6-[1-(net hylim no) - 1-oxi do-1X6-t hi onor pholin-4-yl]pyridin-3-yl)nethyl)-5-
oxo- 2-t hi oxoi m dazol i di nwil Klsubstitdidd itonenRtpsphenzoni tril e,

444, 4- Di met hy1- 5- oxo- 2-t hi oxo- 3- ({644- (trifluoronethyl)-1Him dazol-1-yl]py
ridin-3- yl)methypimdazolidin-1-y11-2-(trifluoronethypbenzonitrile,

4- (4, 4- Di et hy1- 5- X (etehyqro2EL Ry BRY2 SPMPny 1 i di n- 3- yi | met hyl }

-2-thi oxoi mdazolidin-1-yl)-2- 10(trifluoronethyl)benzonitrile,

4- (4, 4- Di met hy1- 5- caDopiiondlhy] Qrbbtduted Giverinitadelet thetrohroniey ferdip eBetyd Kokt thy | )

- 2-t hi pxoi m dazol i di nl-éllg.- 2-(trifl "folr omat.m/zl H)enzoni trile, 4-

{4, 4- Dl met hy1- 3- [ ( 6gr01{p onsisting of pyrazolyl and imidazolyl,

[ met hyl (oxi do) phenyl - 2. 6- sul fanyl i dene] am no} pyri di n- 3- yOnet hyl ] - 5-

0X0- 2-t hi oxoi m dazol i di nwheryid the-fae(nicibleted Bewroaiofafibd gronp (i substindte], with one or
154- (4, 4- Di net hy1l- 3-{ . ..

[ 6- (5- met hy1- 1H pyr azol - B GHYFHHHIR- $e595%et oy fhes gxp. ponsisting of  methyl,

t hi oxoi m dazol i di n- 1-y1) triflubrofmiethlyl) aydromintesty) beshiopine;t ri | e, 4-(3-{
[6-(2,2-Difl uoro-3-hydroxypropoxy) pyridin-3-yl]nmethyll-4, 4-di met hyl-5-oxo-2
;1_ E 2' Zi(([)): ?E?ﬁilgl- g?g%bg’ﬁégéf]i%ﬂygig%gtgﬁt%é lf&% grnlsaig(hrxgmtbeepezclollréltérgéy!:lled group selected from

[ 6- (110 1, 2, 3-tri azopyriblidibybyorphbliny-tiiombiphiédl)nyl, ifmdazdidingi, n- 1-
20y1)-2-(trifluoronethyCobenzonitrile, 4-(4,4-Di nethyl-5-0x0-2-thioxo-3- {
[6-(2H1, 2, 3-triazol - 2- ri.di.pn-3-vl]lmethyl) i.m dazol,idin-1- . .

V) - 20 (L1111 uor omet hy DbeRbai (s Aol YRk RRRERULUBiP s supsiuted with

[ 6- (1Htetrazol - 1-yl) pyrordi or- Bvoybr thedehsubjtit@entshsetexed nfrahazind gopcbasysting 2
(trifluoronmethyCobenzonitrile,.254-(3-4. . . )

[6- (4, 5-Di ehl of o- 1H- i ni R ‘i‘l‘%ééf’rﬁ}yéff“h“-"?,?’?ﬁ TBG19- 4, 4- dil net hy! - 5- oxo- 2-
t hi oxoi m dazol idin-1-y1)-2-(trifluoronmethypbenzonitrile,

4] 4, 4- Di met hy1- 5- oxorefidudri@%dl B4 whereinn=2 and Y is a 2-oxoimidazolidin-1-yl group;
{6][3-(trifluoronethyl)-1H1,2,4-triazol-1-ylipyridin-3- yl}

met hyy m dazgl i di n-1- 2= (tr] onet hyl ) benzonitrile, 4-1 3-(
{644~ (Hydr oéé;rret hyl '%‘?Qf‘%h“r%n" E’Z‘%H‘*{I‘?{ﬂ ] pyridin-3-yl)

met hyl ) - 4, 4- di met hy1- 5- oxo- 2-

30t hi oxoi m dathsirisalsnsolvaies pr saltg pf Jofviatesr omret hyl ) benzonitril e,

Further particularly preferred compounds of the formula (I) are those, wherein

X means nitrogen or a CH group,
20 R an optionally substituted hydroxy-C,-C4-alkoxy- group,
which is substituted with a methyl group;
an optionally substituted hydroxypropoxy- group,
which is substituted with a methyl group ;
a 2-hydroxy-2-methylpropoxy- group,

25 an optionally substituted imidazolyl group,



WO 2011/ 029537PCT/ EP2010/ 005297 - 22 -

4-[4, 4-Di net hyl- 5- oxo-3-({6-[2-(2-oxo0i m dazol i di n-|-yDet hoxy] pyridin-3-yl}m
et hyl) - 2-wohooxapisirdazol i di n- 1-y1] -2-(trifl uoronet hyl ) b@aTmraniohe97
{445-({344-Cyano-3-(trifIuoronethyl)pheigl]-S,S-dinethyl-4-oxo-2-thioxoinid
azolidin-1- yl}nmethyl)pyridin-2-y11-1-0xPdo-1X6- thionorpholin-1-ylidene}
cyanam de,

5443-{[ 642- Hydr oxy- 2- met Wwhérgin @edmydazdyIrgpdupys pipstitctedwah ¥ krjfloetdmeliyd drodp di met h
yl - 5- oxo- 2- thi oxoi m dazolidin-1-y1)-2-(trifluoronethyl)benzonitrile,
4-(4,4-[1ne&@y1-3-{ Lg; Qigg%hyl-1FLtetrazoI-1-yI)pyridin-3-AnethyI}
-5-0x0- 2- thi oxoi m 4328 Ydl%-l-yl)-z-(trifluoronethyl)benzonitriIe, or a
salt, solvate or solvate of a salt thereof 10 Anot her subject of the
present i nventhegralisssavaees oosaitoafdvaly.- 4- {4, 4- Di met hy1- 3-[ (6- {

[ met hyl (oxi do) phenyl - X6- sul f anyl i dene] am i no}

pyri di n-3-yOret hyl ] - 5- oxo- 2-t hi oxoi m dazolidinl-yl}
-2-(trifluoronethyl)benzonitrile. 15In a particularly preferred enbodi nent
the present invention concerns 444, 4-Di net hyl-5- oxo- 2-

t hi oxos 34m6§§m&feﬁnw PRI diodimleit tHEl #laabn LoddetBYdombiird3 o |thé MR (1, dazo

lidin- 1 - - (trif]uoronmethypbenzonitrile. In anot her particularly
pref erred% BS%W%W?aF#ggﬂﬂésent i nventi on concerns

4- (3-{[ 642- Hydr oxy202- net hyl propoxy) pyri din-3-yl] nethyl } -4, 4-d
i met hyl-5-oxo-2-thi oxoimidazolid in-l-yl)-2-
(trifluoronethyl)benzonitrile. The invention furthernore relates to a

met hod o, &Qﬁsﬁr?ﬁﬁé@%}}b&ﬁin&h &Qﬁw&ﬁﬁ}g%ﬁgﬁoQﬁmé&%g}‘%f?he(#o)muﬁgﬁﬁr\xq]ie{% to the

invention, In me an I nternmedi ate conpoun general "formrmula (2)
WO 2011/ 029537PCT/ EP2010/ 005297 - 23 - 2 is allowed to react (= 1is
react ed) Bt h BesapeRtisglbf suheiepbhydFoxyPRAPRXY( &PUPs

10 which is substituted with one or two substituents selected from the group

consisting of methyl and fluorine.

In another preferred embodiment the invention relates to compounds of the formula (I), wherein

R means an optionally substituted hydroxypropoxy- group, which is substituted with a methyl
15 group .

In a particularly preferred embodiment the invention relates to compounds of the formula (I),

wherein

R’ means a 2-hydroxy-2-methylpropoxy- group.

20
In another preferred embodiment the invention relates to compounds of the formula (I), wherein
R means an optionally substituted five membered heteroaromatic group selected from the
group consisting of pyrazolyl and imidazolyl,
wherein the five membered heteroaromatic group is substituted with one
25 substituent selected from the group consisting of methyl, trifluoromethyl,

hydroxymethyl or chlorine.



INl 5 in which X, R and R2 are as defined for the conpound of general
formula (1), thus providing a conpound of general fornula (6) which is
t hen hydrwbyasa2vs37t he conpounds of general formula (1) pamdpeéie/on=sul ting
conpounds of the formula (I) are option@ly, if appropriate, reacted with
the corresponding (i) solvents and/or {(ifT) 15bases or acids to the

sol vates, salts and/or solvates of the salts thereof. WO

2011/ 029537PCT/ EP2010/ 005297 - 24 - di met hyl sul foxi de or m xtures of these

sol vent s, iohmefher @beifed anﬁoatrﬁ@,hmd mfem&ﬂel@{es &, JepbEidE ¥t he FerRiadp; widigin R!
reaction is perforned at eratur S ran ing from ro t enper at ure §Y OC)
to the bolFitagn ﬁBﬁ"ﬁ‘E“%?“bﬁtﬁléte 31“9%9! 5 fhe pmidage E&%@ﬁ%%\% eﬁ‘ it
presence ptrifodiicthabgrouhase, parti cuI arI y triethylamne or

di i sopropyl et hyl am ne, preferably with triethylam ne. 5The reaction is
preferably conpleted after 1 to 24 hours of reaction tinme. The hydrolysis
of conpounds of general fornula (6) to the desired conpounds of forrrul a (1)
is performed in protic solvents, preferably in methanol or ethanol

addi ng® a bus waitticelardy: prefereed cambadiment the davesBon rdlasesstoofomppends opdrthe mr@wlad@ or

sulfuric @fﬁérginml ﬁ{e%saéﬁl optiSnaf) sStatithtdd s fﬂfldﬁbfﬁf—?Q%&JplQ'h&l@inQﬁé g8 imilBg1-1-yl

reaction is perfornmed at terrperatures rangi ng mroom tenperature (= 20Q)
to the bog‘PFlhﬁSb‘tﬁ‘ﬂ‘fedd‘f‘thtarfé‘ﬂg?ff’%‘éﬁhi’ g%Pe reaction is preferably conpl eted
after 1 to 24 hours of reaction tine. The invention furthernore
relates to a method for the preparation of the conpounds of fornmula (6),
15in which nmethod an internedi ate conpound of general fornmula (2) F i's

al loved tf LEAC sl Tulafly pRAHHE Lnblhikn i RURALN 125 196 oRhds FefEthAnutr,

10  wherein R' means a 4-(trifluoromethyl)-1 H-imidazol-1-yl group.

In another particularly preferred embodiment the invention relates to compounds of the formula (I),

wherein R* means hydrogen.

15 The definitions of radicals stated individually in the respective combinations, or preferred
combinations, are also replaced as desired by definitions of radicals of other combinations,

independently of the respective combinations detailed.

Very specially preferred are combinations of two or more of the abovementioned preferred ranges.

20

In particular, subjects of this invention are the following compounds:

4-(3-{[6-(1 H-Imidazol-1-yl)pyridin-3-yl]methyl}-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-yl)-

2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-5-0x0-2-thioxo-3-{[6-(trifluoromethyl)pyridin-3-ylJmethyl} imidazolidin-1-yl)-2-
25  (trifluoromethyl)benzonitrile,

4-[4,4-Dimethyl-3-({6-[2-(morpholin-4-yl)ethoxy]pyridin-3-yl} methyl)-5-oxo0-2-

thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,



\/N [T N 5 in which X, Rl and R2 are as defined for the conpound
of general fornmula (I), thus providing a conpound of general fornula (6)
WO 2011/ OR8281ARGIFEP2010/ 005297 - 25 - The abovenenti omed/mbedmwiodszons of
radi cal s which have been detailed in gegﬁral terms or in preferred ranges:
al so apply to the end products of the foriula (1) and, anal ogously, to the
starting materials or internediates required in each case for the

pr epar at i 8+{4,4-Thmethyleh fi6d miogpholid-4-yDHpyrabmPpolimethy B escavoeld -thipxbmitddzrelidimi etk2-on

can be il ktHﬁEJr%&gyl%n}oﬂﬁrifef)' | ow ng synt hesis schene:
4-(4,4-Dimethyl-5-0x0-3-{[6-(tetrahydro-2 H-pyran-4-yloxy)pyridin-3-yljmethyl}-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
5  4-(3-{[4-Amino-2-(morpholin-4-yl)pyrimidin-5-ylJmethyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-3-{[6-(2-methylmorpholin-4-yl)pyridin-3-yl]Jmethyl} -5-oxo0-2-thioxoimidazolidin-
1-yl)-2-(trifluoromethyl)benzonitrile,
4-{3-[(6-Methoxypyridin-3-yl)methyl]-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-yl}-2-

10 (trifluoromethyl)benzonitrile,
4-(3-{[6-(1-Imino-1-oxido-1A°-thiomorpholin-4-yl)pyridin-3-ylJmethyl}-4,4-dimethyl-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[6-(2-Hydroxy-2-methylpropoxy)pyridin-3-ylJmethyl}-4,4-dimethyl-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

15  4-(3-{[6-(2-Methoxyethoxy)pyridin-3-yl]Jmethyl}-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-yl)-
2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(4-methyl-1,4-diazepan-1-yl)pyridin-3-yljmethyl}-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[2-methyl-6-(trifluoromethyl)pyridin-3-yljmethyl}-5-0x0-2-

20  thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-[3-({6-[4-(Hydroxymethyl)piperidin-1-yl]pyridin-3-yl} methyl)-4,4-dimethyl-5-oxo0-2-
thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(2-methyl-1 H-imidazol-1-yl)pyridin-3-ylJmethyl}-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

25  4-(3-{[6-(4,4-Dimethyl-2-oxopyrrolidin-1-yl)pyridin-3-ylJmethyl} -4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[2-(1 H-Imidazol-1-yl)pyrimidin-5-ylJmethyl}-4,4-dimethyl-5-oxo0-2-thioxoimidazolidin-1-
yD-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(1-methyl-1 H-pyrazol-4-yl)pyridin-3-yl]methyl}-5-ox0-2-

30  thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(4-methyl-1 H-imidazol-1-yl)pyridin-3-yl]methyl}-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,



- 26 - F d) 1 F WD 2011/ 029537PCT/ EP2010/ 005297 - 27 - Starting from
4- Am no-2- (trifluoronethyl)benzonitrile (1), the correspondi ng

i sot hi ocywmoave/22337may be synt hesi zed utilizi ng known nmechabedogys297
(Katritzlcy et al. Conprehensive Heter O?XCI ic Chem stry; Permagon Press:
Oxford UK (1984). March. Advanced OrganfC Chem stry, 3rd Ed.; John WIey:
New York (1985)). For exanpl e,

4-isot hi ocyanat o-2-(trifl|uoromethyl)benzonitrile (2) 5is available as

descr i bed4bH-Bimethyrd-{ (6 1 meetiedl-l Hrpyeszol-5-ypyridin-3-ylJmethyl}-5-0x0-2-

4- Am No- 2g Sl @HR LA - ktpiﬁﬂgrgﬁleﬁlfll?ﬂeﬁz&ﬂt)llew th thiophosgene in
tetrahydrofuran at roomtenperature (= Al ternatively, 4-

i sot hi ocyamﬁﬁﬁs -(4- dmcrrbfzlﬂ&ﬁﬁﬁ%#ﬂ@@ﬂ@%ﬁaln@ynéetﬁgme;tafnadhws 8vqhl abl e

(e.g. Fluoroc . Reaction of acétone cyanhydrin (3) and
ani nes (4)h1<yi0@md@z°h¢wﬁdil)s%ﬁﬂﬂwreﬁwwh)beeaon(tabe (see for 10 exanpl e: a)
Bucherer et al, Cheni sche Berichte 1906, 39, 992; b) Ceve et al,

2004/ 0D09966¥-Dimptaylr E6tli smetbyimise)- -oxide-bk - thiemepmheliad-ylewidis- %e/&}ntfélyé}vé in

et T ahydr g5 o HH AW BRI OB G £RIF) ot room temper at ure

(=20C) using nolecular sieve Anot her poOss fy is the reaction of

compounds Ve anpl e at
80C, in tﬁi“%%@’éﬁce %%Mﬁﬁ!é’geﬁrkh@&"’hg‘?‘gﬁﬁ%ﬁgﬂgﬁ’%ﬂ&lq F;5887/%2()254933) 15

Ami noi sobbitpednbinridazekdig-d)yllchfirifeorpmethylibgnaghittilej sot hi ocyanate (2) to give
conmpounds of type 6 (Cleve et al, US 2004/0009969). The reaction can be
per f or med4{(b#- Damathﬂrieomi Rk§- @bw%vik)@'ndirk%ylﬂle@thﬂh;ldh@wmadﬁzqirdm 1-yl)-2-

N, N- djgret t}yhg&&q@m}lgﬁnwﬁlgd@e presence of a suitable base |ike triethylam ne
at hi gher tenperatures. Finally, conpounds of type 6 can be hydrolyzed to

the desir @‘é4 @m&“ﬂdﬁoﬂ; 3 f{fﬁ@b‘x@mﬁé]&olﬁﬁl ‘?W dlﬁbaygyéthggoﬂ{hﬂﬁggg@ﬁ))hdllhe

reaction can be run exanple in a sol ven i ke net hanol, adding a
sol ution éﬂl)r&@ﬁ*ﬂi@éﬂn%wlbﬁi@@“dﬁa room tenperature (=20C). Amines of type 4
are either cormmercially available or easily accessible via established

synt heti ¢, MY RS hy1-3-[(6- {[methyl(oxido)phenyl-A*-sulfanylidene]amino} pyridin-3-yl)methyl]-5-

oxo0-2-thioxoimidazolidin-1~yl}-2-(trifluoromethyl)benzonitrile,

15  4-(4,4-Dimethyl-3-{[6-(5-methyl-1H-pyrazol-1-yl)pyridin-3-ylJmethyl}-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[6-(2,2-Difluoro-3-hydroxypropoxy)pyridin-3-ylJmethyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-ox0-2-thioxo-3-{[6-(1H-1,2,3-triazol-1-yl)pyridin-3-yl]Jmethyl}imidazolidin-1-

20  yD-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-ox0-2-thioxo-3-{[6-(2H-1,2,3-triazol-2-yl)pyridin-3-ylJmethyl} imidazolidin-1-
yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-0x0-3- {[6-(1 H-tetrazol-1-yl)pyridin-3-ylJmethyl}-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile,

25  4-(3-{[6-(4,5-Dichloro-1H-imidazol-1-yl)pyridin-3-ylJmethyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-[4,4-Dimethyl-5-o0x0-2-thioxo-3-({6-[3-(trifluoromethyl)-1H-1,2,4-triazol-1-yl]pyridin-3-
yl}methyl)imidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile, )
4-[3-({6-[4-(Hydroxymethyl)-1H-imidazol-1-yl]pyridin-3-yl} methyl)-4,4-dimethyl-5-ox0-2-

30 thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,



257910 For exanple, reaction of 2-chloro-pyridine or 2-chloro-pyrimdine
derivatives of type 7 with suitable al cohol derivatives of type 8 yields
conpoundswof2otypes3d. C-0 bond form ng reactions of thisPCyfEP2@ian0ize?
perfornmed for exanple as described in :T?%S invention in solvents |ike

di met hyl sul f oxi de or N, N-di net hyl formanfde in the presence of a base like
WO 2011/ 029537PCT/ EP2010/ 005297 - 28 - sodium hydride at tenperatures in
the range of 0OCto 70 C (see for exanple: Arienti et al, US 2005/70550).
Final Iy, fiti-BimethyliSorrost({dasbarimidszolidimbybethaxyinyridias-dimety 2 Raney

Ni ckel asth%x@ﬂlwﬁélnYlﬂLﬁénfhli&onqﬁﬁﬂ'lg%gzoﬂfmUCt 10 (see for exanple:
Forrest et al . Chem” Soc. 1948, 1 5111314 Reaction of

2- chl oro- pysids JgﬁC%noZB' &hh&fr&nélb{ﬁwﬂhgll]ﬂﬁs eyl iok63-tRibxdidRBzoHinM L h

suitable am ne derivatives of type ds conpounds of type 13. C- N bond
form ng redeethyhpyrign-2-wi-3-oxided Acdhiomerphelin-biyhdane faymnagtidenpl e as described in
this invention in solvents |ike dinethylsul foxide or N, N-di nethyl fornmam de

i n thed pr&seiéd2diydepxidsaethylprepaxy)- atm%wyolﬁwfévlﬂmﬁbﬁﬁé dmethglpexasd-ur es i n
the rangeg@o {ng@{;bf“ﬁﬁr_pg;l)aj ;,gu&ogggl)gegzoq,%g (see for exanple: Hammond et

al, WD 2005/ 005399). Fi'nall'y, hydrogenation of conpounds of type 13 using
for examk@ﬂw&h ickgls ?m%t 1- Sk AtaYSIL 1 - glbp%rhgﬁ ﬁhflﬁnéiﬁﬁ 5&doproduct 14 (see
for exanple: Nettekoven, 0 06/ 122187 7-x N 151718 15

React i on @fOXQU@MZGkQHﬂWﬂ}%(tﬁﬂu%ﬁm‘?h)dmem%‘yf| m di ne derivatives of type 15
wi th suitable am de derivatives of type 16 yields conpounds of type 17. CN
bond fornomsalfea@lwt@@ss@watm@ifgsalyﬁwr%én be perforned for exanple as
described in this invention in solvents |ike dinethylsulfoxide,

N, N- diGret hyl f or mani de or toluene in the presence of a base |ike sodium

hydri de at tenperatures in the range of 70C to 100C.
Another subject of the present invention is the compound (R)-4-{4,4-Dimethyl-3-[(6-

{[methyl(oxido)phenyl-A®-sulfanylidene]amino} pyridin-3-yl)methyl]-5-oxo0-2-thioxoimidazolidin-
1-yl}-2-(triflucromethyl)benzonitrile.

15 In a particularly preferred embodiment the present invention concerns 4-[4,4-Dimethyl-5-0x0-2-
thioxo-3~({6-[4-(trifluoromethyl)-1H-imidazol-1-yl]pyridin-3-yl} methyl}imidazolidin-1-yl]-2-
(trifluoromethyl)benzonitrile.

In another particularly preferred embodiment the present invention concerns 4-(3-{[6-(2-Hydroxy-
20  2-methylpropoxy)pyridin-3-yl]methyl}-4,4-dimethyl-5-oxo0-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile.

The invention furthermore relates to a method for the preparation of the compounds of formula (I)

according to the invention, in which method an intermediate compound of general formula (2)

25



WD 2011/ 029537PCT/ EP2010/ 005297 -29 - 192122 Reaction of

2-chl oro-pyridine or 2-chloro-pyrimdine derivatives of type 19 with

sui t abl e Wovelwmesdser ed het er oaronmati ¢ conpounds havi ng aoThpebigrnaeizp7 of type
20 yi el ds conpounds of type 21. CN bong form ng reactions of this type can
be perfornmed for 5 exanple as descri bed #h this invention in solvents Iike
di met hyl sul foxi de or N, N-di nethylformam de in the presence of a base |ike
pot assi um car bonate at tenperatures infthe range of anbient tenperatures to
120C (see for exanple: Hirano, US 20044%5045). Finally, hydrogenation of
conpounds of type 21 using for enagple Raney N ckel as a catal yst yields
the desired product 22. 10 ‘ B-( Fr-0 Reacti on of

2-chl oro-pyridine or 2-chloro-pyrim derlvatlves of type 23 with
suitabl e five nmenbered heteroaromati c>esipaunds having a boronic acid or
ester noiety of type 24 yields conmpounds of type 25. C C bond formng
reactions of this Suzuki reaction type @an 15 be performed for exanple as
described in this invention in solvents |ike 1, 2-di net hoxyethane or

N, N-di met hyl formam de in the presence of a catalyst |ike

tetraki s(triphenyl phosphi ne) pal | adi um(0) and a base |i ke sodi um carbonate

at. temper ALkias b RakNe f @068 Qht A0mbAnd dPLrbaPRARAE (Hxarpl et Berdini et
al , V\(g 2005/ 061463). WD 2011/ 029537PCT/ EP2010/ 005297 "- 30 -

rRA_ _N_ _R'
7’
\Ir
N X

in which X, R' and R? are as defined for the compound of general formula (I),

thus providing a compound of general formula (6)
10

which is then hydrolyzed to the compounds of general formula (I) and the resulting compounds of
the formula (I) are optionally, if appropriate, reacted with the corresponding (i) solvents and/or (ii)

15  bases or acids to the solvates, salts and/or solvates of the salts thereof.

The reaction of compound of general formula (2) with the compound of general formula (5) can be

performed in aprotic solvents, particularly in tetrahydrofuran, N,N-dimethylformamide or



The conpounds according to the invention show a val uabl e pharmacol ogi cal
and phar macoki netic spectrum of action which could not have been predicted.
They are wbepnafnss7sui tabl e for use as nedi canents for trhe/RPe@atoat and/ or
prophyl axi s of 5disorders in humans and.animals. Wthin the scope of the
present invention, the term"treatnment”“rncl udes prophylaxis. The

phar maceutical activity of the conmpounds according to the invention can be
expl ai neddimetHylRQiféxidd @Chii@irefSofaliicse AdUAGE PrefWabl) [ NetraRydrogedml ok | §,N-
activity wth respect tg the human "wild type" androgen peceptor and with
hi gh pot eAEPthYHomIM s acierign EnRiroges Actmpsreyresranens Fieatom VTR e
androgen (-208ap) @lthe boi_lilfglbéiﬁlecﬁﬂmg eolvetnheliﬂgqmym_d@ E@fﬁ@fdﬁhétgv\;nz ﬂlaeL tpf’@%ﬂ}ca\éeah ion
are potent .to antagonl ze the andr.ogen . activity of the a or. the
W41 andPeitle pase pargsilay steaa?%mfs9"88?09#1@'13/4@?4% %rﬁgFaBL?{eW‘“t‘ Gidpiagyine.
Furthes, tTheres@iondpieleraBycompieRd aft@ 1tthe4 hoeoteiostigw desirabl e

phar macol ogi cal properties. For exanple, the conpounds of Exanples 1, 2, 9,
10, 13, 17, 18, 21, 23 and 24 showed a cal cul ated 20 hepatic in vivo bl ood
cl earance (CL) in human liver mcrosomes of 0.26 Unh/kg (exanple 1), 0.39
1/ h/ kg (exanple 2), 0.48 I/h/kg (exanple 9) , 0.35 1/h/ kg (exanple 10),

0,19 1/ h/ ke hpitolgmi of ddpouftsQT ghhctdl/ fsgnule@nplie dediyed @mbhurls ot Kgmibx@me! e
18), 0.40 | /Lh/kg. | 1),.1.0E-4 |/h/k | 23 0. 401/ h/ k
ek & pforms i Bt drerelnB i petaol G ebiEnd 1 BeRk PRI bR

cal cul at edihiiepadlitions of \hydogdl cldoridy, easalfic {cfd prefesabiy af4N adlhyyondef kydrvgead

according to.the nethod.25descri bed bel ow ("Determ nation of ne |

ot bt 10 efrids Fhrer AR <R R EIPSAIGH TR 1 oGS e 0 o e

cl ear anceb4ifihg paincbfahe sE¥anielhe Géaatiohisqrafedablgzbinpleied (afiemk }o' 24 hours of reaction
Furthernnfe, t he conpounds according to the invention nediate an

anti-prol 'P&rative activity in prostate tunor cell lines such as LNCaP
and/ or VCaP. For exanple, the conpounds of Exanples 1, 302, 3, 4, 5, 7, 8,
9, 10, 13, 15, 16, 18, 19, 20, 22 and 23 showed an inhibition I C50 (LNCaP)
of 59 WD 2011/029537PCT/ EP2010/ 005297 -31 - nM (exanple 1), 314 nM
(example 2), 127 nM (exanple 3), 117 nM (exanple 4), 200 nM (exanple 5),
118 nM ( eSngV@UW} furthormasgrelagss dorp methgy for Beppretoratien ahihe eonspoundsgf formulad@anpl e
10), 124 pNiexasMbELanlidtermebiidte M poBAPIRE R rdIFormuled®) NM (exanpl e 16), 117 nM
(exanple 18), 96 nM (exanple 19), 46 nM (exanple 20), 135 nM (exanple 22)
and 160 nM (exanple 23), 5 respectively. For exanple, the conpounds of
Exanples 4, 7, 8 and 10 showed an inhi?ition | Cso (VCaP) of 124 nM (exanpl e
4), 106 nM (example 7), 92 nM (exanplge |8 and 229 nM (exanple 10),
respectively. In the context of th Sent invention, the 1C50 with
respect to prostate tunor cell | M¥es such as LNCaP and/or VCaP is
preferably determ ned according to the mgt hods descri bed bel ow
("Proliferation assay with LNCaP cel | ¢ (Proliferation assay with VCaP
cells"). 10 The present invention rel ates t%m{pe use of the conpounds
according to the invention for the treatpnent arsl/ or prophyl axi s of

di sorders (= for use in the treatnment and/or prophylaxis of disorders),
preferably of hyper-proliferative disorders, preferably of androgen
receptor pefbaisad rdictQidRh&ed Wil BRGNP SRAF NG (§)i sorders, whose
progress is aided by activation of androgen 15 receptors. The conpounds of
the i #%ention can be utilized to inhibit, block, reduce, decrease cel
proliferation and/or cell division, angfor prodgyce apoptosis. This method
conprises admnistering to a mammal in n | ereof, including a human, an
anount of a conpound of this invention, a ypharmaceutical ly acceptabl e
salt, isomer, polynorph, netabolit rat™, solvate or ester thereof
which is effective to treat the di $order. 20 Hyper-proliferative disorders
include but are not limted to e.gl, solid tunors, such as cancers of the
prostate, breast, respiratory tractl, brain, male and fenal e reproductive
organs, digestive tract, urinary tract, eye, liver, skin, head and neck,
thyroid, parathyroid and their distaft netastases, and bl ood tunors such as
| ynphormas, sarcomas, and | eukeni as. They al so include benign prostate 25
hyperpl asia (BPH), and hyperpl asias affecting the skin such as psoriasis
and kel oi glSyhiépg IRIGHARF fre al BFineP TP ARIHpAMARF gén@ﬁl f#mbiRgn] nvention are used
for the treatnment and/or prophylaxis of disorders such as acne, seborrhea,
hi r sut i smhugprayidige aicempgusg o€ grerahpraulpéddness, precoci ous puberty and

pol ycystic ovarian syndrone.




30Tunors of the male reproductive organs include, but are not limted to
prostate, testicular and epididymal cancer. Exanples of prostate cancers

i ncl ude, Wotoarmessot limted to in situ carcinonma, prosPraTiEP2010/005297

i ntraepithelial neoplasia, adenocarcinogg, nmet ast asi zed cancer,

hor none-resi stant prostate cancer and casfration-resistant prostate cancer.
In particular, the present invention relates to the use of the conpounds
according to the invention for use in the treatnent and/or prophyl axis of
WO 2011/ 029537PCT/ EP2010/ 005297 - 32 - androgen-dependent prostate cancer
or of castration-resistant prostate cancer and/or for use in the treatnent
and/ or prophyl axis of benign prostate hyperplasia (BPH). In particular, the
present invention relates to the use of the conpounds according to the
invention 5 for use in the treatnent and/or prophylaxis of
castration-resistant prostat&<¢afcer, in particular of the
chenot her apy- nave form oiNggastijati on-resi stant prostate cancer and/or of

t he chenntherapy-resistanf\ c ration-resi stant prostate cancer
rglates to the use of the conpounds

Furthernore, the present inv
according to the invention 10 for fihe X eat nent and/ or prophyl axi s of
g?Tthi is characterized by the

castration-resistant prostate cang

over expressi on of the androgen reCept to an anplified androgen
receptor gene. Furthernore, the presenf ifivention relates to the use of
the conpounds according to the invegti om~i&T~ghe treatnment and/or

prophyl axis of castration-resistant prostate cancer, which is characterized
15 by the W4 1 L and/or W41C and/ or E709Y nutation of the androgen
recept®r. In the context of the present invention the term
"andr ogen- dependent prostate cancer” is to be understood as neaning a
prostate tunor that responds to the treatnment with GhaRH (LHRH) |i gands and
anti-androgen(s) and is neasured by the decrease in blood PSA level. In the
context of the present invention the term"castration-resistant prostate
cancer" i $he abdyementipaed defanitiens of radieas ahich: haye rbeem detailadotyy general tegms cr in
androgen ghfaki %g&mgo%x? th Me dnBPrRIES offht EormiulC@ 4¥8 Mnaltigbil iy GtafiRE)

| i gands and anti-androgen(s). This is usually nmeasured by a rise in bl ood
PS%\ | evel Maierigl Pb‘&?ef’i}‘?dgaf?fée‘%“éﬁea;i“'eéﬁé‘i?ﬁ? %é&'ﬁﬁ%%—”i’lré?% f or mY of a
castration-resistant prostate cancer is to be understood as neaning that no
treatb@nt w th chenot herapeutic agents was perfornmed after energence of

resi stance agai nst androgen abl ation therapy. WO

2011/ 0295%1243 ﬁgélgﬁ%gjbq/ tlg‘)eoé3 %uﬁdssagcc;rdi-rq % € itVent emtbgﬁfh?sm{feﬁ §§ Lyt ﬁ)ﬂ&wnfn rm
of a castration-resistant prostate cancer is to be understood” as nmeaning a
prost at e &a@thesip schggwg:ch shows no response to chenot herapy treatment such as
t axanes or mtoxantrone. 5In context of the present invention the term
"beni gn prostate hyperplasia (BPH)" refers to the hyperplasia of prostatic
stromal and epithelial cells interfering with urine flow Tunors of the
femal e reproductive organs include, but are not limted to uterine cancer,
to cervical, ovarian, vaginal, and vul var cancer, as well as sarcoma of the
uterus. Benign hyperproliferative 10di sorders of the endometrium
(endonetriosis) and of the nyonetrium (uterine fibroids, uterine

| ei onyomata) are included as well.




Exanpl es of breast cancers include, but are not limted to invasive ductal
carci noma, invasive |obular carcinoma, ductal carcinoma in situ, and

| obul ar owobn@Ies3TN Si t u. Exanpl es of cancers of tpoe/mrespioozbory
tract include, but are not Iimted to sgqull-cell and non-15small-cell 1ung
carcinoma, as well as bronchi al adenonma“and pl europul nonary bl ast oma.
Exanpl es of brain cancers include, but are not limted to brain stem and
hypophtal m ¢ glioma, cerebellar and cerebral astrocytoma, nedull obl astonma,
ependynona, as gl |z as neuroect odermal a pi neal tunor. Tunmors of the
di gestive tract Wniclude, but are not |im Ho anal, golon, colorectal,

esophageal NgOgalll bl adder, gastric, pancr atlc.+rectaf:;jijy Rntestlne
and sallvary ghy ancers. Tunors of thejurinary tract ijncl llde, but are
not limted to Bl adder, penile, kidney, rknal pel vHgN X urethral and
human papil | ary rénalNBancers. Eye cancersS include, “but are not linmted to
intraocul ar nel anpma and retinobl astoma. 3 Exanples of |iwer cancers

i nclude, but are not limted to hepatocellular ¢arcinoma (liver cel

25carci nomas wi t,hf or without fibrolanellar varjant), chol angi ocarci noma

(intrahepaticlﬁ“ duct carcinonma), and m xed pat ocel | ul ar

chol angi ocarci noma. WO 2011/ 029537PCT/ EP2010/ 085297 - 34 - Head- and- neck
cancers include, but are not limted to |aryngeal ,gaypqphamgsngeal
nasopharyngeauflbropharyngeal cancer, lip and oral ca¥ity cancer and
squanous cel | . YAl DS-r el at ed

yfiphomas i ncl ude, but are not Iiﬁite .o
ddgki n's | ynphoma, cutaneous _I- y oma, Burkitt

s di sease, and | ynphoma of the central nervous system
5Sar conas i ncl but are not Il#mted to sarq ma of the soft tissue,

ost eosar conm, Tgreat fibrous histiocytoma, jjynphosarcone, and

r habdomyosar coma. Leuﬁéﬁgas i nclude, but are not limted to acute nyel oid
| eukem a, acute |I'ynphobl astic lﬁ kem a, chronic ®ynphocytic |eukenia,
chroni c nyel ogenous | eukem a, hairy cell |eukem a. These di sorders
have been wel| characterized in Ywumans, but also exist wwth a simlar
etiology in 10 other manmal s, and can be treated by adm ni stering

phar maceut i cal conpositiomsF5¢ the present invention. The term
"treating"” or "treatnment"” a¥ stated throughout this docunent is used
conventionally, e.g., e nmgpagenment or care of a subject for the purpose
of conbating, alleviating; H relieving, 15i nproving the condition
of, etc., of a disease or v de syuch as a carcinoma. A further subject
matter of the present invention e use of the conpounds according to
the invention for the treatnent or Rtophyl axis of disorders, in
particul ar of the disorders neioned apove. 20 A further subject matter of
the present invention are the conpou sifﬁ;ording to the invention for use

| ynphoma, NiQn-
| ynphoma, Houg

in a nethod for the treatnent and/or grophyl axis of hyper-proliferative

di sorders nentioned above, in pamticul ak o Rprostate cancer and/or of

andr ogen- dependent prostate cancer and/or of castration-resistant prostate
cancer and/or of benign prostate jhyperplasia (BPH). 25 In particular, the
present invention concerns the npounds according to the invention for use
in a nethod for the treatnent ang/or prophylaxis of castration-resistant
prostate cancer, in particular off the chenotherapy-nave form of
castration-resistant prostate cancer and/or of the chenotherapy-resistant
form of castration-resistantFpmb%tate cancer.

NS



WO 2011/ 029537PCT/ EP2010/ 005297 - 35 - A further subject matter of the
present invention is the use of the conpounds according to the invention in
t he manufwotr20f37a nedi canent for the treatnent and/ opcpreppéiyloasebs of

di sorders, in particular the disorders.pgnti oned above. 5A further subject
matter of the present invention is a nmethod for the treatnent and/or

prophyl axi s of disorders, in particuylar the disorders nti oned aboye,
usi ng an éf%ff%4'm%{z'(6&“PW@e%§%6 ‘é‘ﬁ’a‘&w}e&f’ﬁ&?? REEOMRGERT . A
further subjy®sbyrifsized utizingk8owi ASMBH0lbY(EBiritZRY eBdl CCHAYFPI ALt Biderocyclic

preferably pharmaceutical 1 0 | Qns, or di caments_ conprisi at

| east oneC&m@nﬁ&%&?m%’%@@?%ﬁﬂmhﬁf ed Prgo GhegEy o By o

furt Eelr ag&ﬂnv‘filé)lﬁweg'd?&ﬁ(15)85)').rFoBa;§aTrﬂp¢dal hadl’;)tlﬁ&iyartélhfi?-'(tﬁlﬁaérﬂﬁ&hylmﬂidh[trilé:_(2)

prophyl axi.s o] e disorders nt.i oned above. Sujtaple actiyve ingredjents

for conbi AR Wﬁ’ﬁ?ﬁg‘ﬁ’a{kﬁl%geﬂ‘ﬁmﬁr ben %@4'&5‘%"&' Et‘é W?ﬁ%{ﬁﬂnﬂ}g’b‘fz Eerence

%[I eRh ( wcilth thiophohé‘eﬂﬁ’b"i;(tkt?ﬁl@ﬂﬂ&hﬁirﬁg réai RRPEatut) (easm)gAhaam(a/e@) 4-agoni sts (=
gonadat r opi n-_15r el eas or nope) agonists),. ut ei ni zi ng

hor none- r S1PEALY t%%tﬁﬂhﬁymghgi@amn%@ % @n@wlﬁyg;%ﬁﬁaﬁ’?ﬁmp# lHorerheRsi ng

hor mone) @akwesd)Ukhs), C(17,20)-1yase inhibitors, 5-al pha-reductase

i nhibitors type |, 205-al pha-reductase inhibitors type Il, cytostatic

cgent s, VEEThVaSCHLaL, EnOLDEl Lol PouD BROLRL) r S 005 LUTLDAOLS, g
(andr agen exA6RN LY Blichidr 394 NClidnsische WL 1908 285 8TEGY (ORhe 6141/ 09 38@70009969).-
The reaction can be run for example as described below in tetrahydrofuran (THF) or N,N-
dimethylformamide (DMF) at room temperature (=20°C) using molecular sieves. Another
possibility is the reaction of compounds 3 and 4 without solvent at higher temperatures, for
example at 80°C, in the presence of magnesium sulfate (Jung et al, US 2007/0254933).
15  Aminoisobutyronitriles (5) can be reacted with isothiocyanate (2) to give compounds of type 6
(Cleve et al, US 2004/0009969). The reaction can be performed for example using solvents like
tetrahydrofuran or N,N-dimethylformamide in the presence of a suitable base like triethylamine at
higher temperatures. Finally, compounds of type 6 can be hydrolyzed to the desired compounds of
formula (I) (Cleve et al, US 2004/0009969). The reaction can be run for example in a solvent like

20  methanol, adding a 4 N solution of hydrogen chloride at room temperature (=20°C).

Amines of type 4 are either commercially available or easily accessible via established

synthetic methods.
, R-OH =
RA__N._ _Cl N__O«_. RA__N
z \Ir 8 z \”/ R H, P \r “R
X > X '
z 2 HN A X
N N
25 7 S 10

For example, reaction of 2-chloro-pyridine or 2-chloro-pyrimidine derivatives of type 7
with suitable alcohol derivatives of type 8 yields compounds of type 9. C-O bond forming
reactions of this type can be performed for example as described in this invention in

solvents like dimethylsulfoxide or N,N-dimethylformamide in the presence of a base like



For exanpl e, the conmpounds of this invention can be conbined with known
anti-hyperproliferative or other indication agents, and the |like, as well
as wth aslgizéinnes7and conbi nations thereof. O her indi earipproogesvs

i nclude, but are not limted to, anti-angi-ogenic agents, mtotic

i nhi bitors, alkylating agents anti-netabolites, DNA-intercal ating agents,
grow h factor inhibitors, cell cycle |nh|b|tors enzyne inhibitors,

t opoi sone iAL:hj di-fier t es.
 opol SomeLaRgYBKELL %ﬁjec OB i R TR L1 Pl AR Anbit 5

al f af er on&JS 2005¢ 70550 dimallyahydrpgerianioh ,of abrapourds odltypei 9 usahg fartexampie, Raney

anzmot - aRikeLps o 5P PRIAsdne dented et Al ks BhAG RIS SERE A Al e

azat hi oprisge, 1988 ¢yt i ce BCG bestatin, betanethasone acetate,

bet amet hasone sodlun1phosphate bexarotene bl eonmycin sul fate, broxuridine,
bortezom b, busul fan, calcitonin, canpath, capecitabine, carboplatin,
casodex, cefesone, ceINBkeukin, cerubi di ne, chloranbucil, cisplatin,
cladribine, cladribine, cNddronic acid, cyelophosphani de, cyt ar abige,

dacar bazi ne, dactinonyd®n, DaunoXope, 15 decadron, decadron, phosphhte,

delestrogerfi2 Eukin diZtitox, N « deitorelln -aae
diethylstilbegtragl, diflucag, doceta el I doxi f luridige, doxor ubi
dr onabi nol . C, eligard, elitgk] ence, enend, epiN epoetin

al f a, epogé/, eptapl atin, ergan1§w(, estrace, estradiol, estranustine
phosphat e sodi um ethinyl estradiol, etgyol etidronic acid, eggpophos
et oposbde, fadr¥zol e, farston, fllgrast|n1 flnasterlde fllgrastlm

fl oxuridine, fluconazole, 20 fludarabine, 5-fluorodeoxyuridine

monophos pRah&iondsf i—!dHl'b%lPﬁ%lhe bp ‘ZFdHlorofﬂyH%HﬁTi@ HefVARNRs JfltyeaM UBth suitable
fornmestane, fosteabine, totenustine, fulvestrant, gamagard, gentitabine,
gent uz unabmirgsl @@iﬁ@tﬁvesgif taipel2 ygadxkeqmahpqundgoﬁtyps aBr GfN H@ld farinng wlactions of

0t oY ET e BRI Ao s ParRes oo bao DA cotvens like

i nt er f er odirA¢tRISuIfoxilldt ©F f w,muaétﬁﬁfoaﬁammt ghf aren peéstaaceZBofl At ecsd‘ser Qike
alfa-nl, interferon alfa-n3, 25 interferon beta, interferon ganna a,

i nter |1@ukrins02ropvlmhvbnlm atjtermperatures; innibe aeng, of ropm ternperaéwpu(n A fiof IR

| etrozol e (o] e o] t

| evofol i n(seeagoﬁd\égér}j@b rum &Bﬁ%&l evok h&g(;jdbb?igv@ij?lb? mal tﬁwdwéegzﬁﬁlo an%fne,
mari nol , mbbmfdetdfanyp@as mcg)hal @mtrp,le Rﬁﬂé}ONya{eDg@&t @mm yields aliee desired
negestrol acetat e phal an, opurine, Mesna,

met hot r ex Bfqductkd (?F@( Or r?ﬁﬁ‘f‘ékoglleﬂ%ko"ﬁpﬂé%ﬁ@%/ |11£2 tomycin C, mitotane,

m t oxantrone, Nbdrenal 30 Myocet, nedapl atin, neul asta, neunega, neupogen,
ni | ut am de, nol vadex, NS§-631570, OCT-43, octreotide, ondansetron HC1,
orapred, oxaliplatin, paglitaxel, pediapred, pegaspargase, Pegasys,

pent ostati n, p|C|banﬂ? Iocarplne HCl1,o rubicin, plicanycin, rfimer
sodi um predni nustine, pgﬁﬂhlsolone predgrggne premari n, prod&&%ﬁgine,
procrit, raltitrexed, rRbif, rhenium 186 etidronate, rituximab, ropferon-A,
romurti de, R ¢ sandoséatin, s ,é'rr?éf‘hm serist i ne, RASSiNZOf AL AN,
sobuzoxane, s Iu&?edrol,_sparf05|c ac|i d, |sten}ceLL_Lheriigf;EE;EﬁtOBOC|n
strontium synt hroi d, en, tansul osi NNt a exm n
tast ol act e, taxane, taxotere, tﬁééleukln WO

2011/ 029537PCT/ EP2010/ 005297 - 37 - te olonide, teni posi de, tgstosterone
propi onate, testred, thioguanine, thiotepa, thyrotropin, tiludronic acid,
topot ecan, torem fene, tositunomab, trastuzunmab, treosulfan, tretinoin,
trexahs, RehdRhH BhIBH- mlhé bfRldhet8 S rintidinB lderiPAtives ¥¢ eyt B5 whith Rieabie! i n
panpate, UFT, uridi ne, valrubicin, vesnarinone, vinblastine, vincristine,
vi ndesi neamwdentﬁnefabvwe)f typer 16 ieids, comiposods of ty1z¢ hdsEAN bm@fosmmmteantmns of
zofran, - ac Ib| ctinmmu af fi tak am no erln a ene,
Zsopr 1sni 15 ket s BeriaRRe B SRS s Bleniribel 300l VR eo iRt T

cel ebrex, dﬁﬂéthlyqsﬁrﬁbmdd; w,ﬁmaﬁ&ﬁylfoﬁwﬁla& of RMgeneGRttiad pnesdﬁeldfama«a@,hk@kbdlm
doxor ubi ci n- MIC, dSLIM dutasteride, edotecarin, eflornithine, exatecan,
fenretini Bdridppbtermpernsurgs Hie segeof 783C th1®°Eel i n hydrogel i npl ant,

hol m um 166 DOTMP, ibandronic acid, interferon gamma, intron-PEG

i xabepi | one, keyhole |inpet 10 henncyanin, L- 651582, | anreoti de,

| asof oxi fene, libra, |lonafarnib, m proxifene, m nodronate, Ms-209,

| i posomal MIP-PE, MX-6, nafarelin, nenorubicin, neovastat, nolatrexed,

obl i mersen, oncoTCS, osidem paclitaxel polyglutanate, pam dronate

di sodium PN 401, QS 21, quazepam R1549, ral oxifene, ranpirnase, 13-cis
-ret|n0|c aci d, satraplatln seocaIC|toI T 138067 tarceva, t axopr exi n,

M o e I R a Y - s e = l_ . V7 NSNS



O her anti-hyper-proliferative agents suitable for use with the conposition
of the invention include but are not [imted to those conpounds
acknow edyedotio2pis7used in the treatnent of neopl astic @®#CTERI@S/00F29TGOOANEAN
and G I man's The Pharnmacol ogi cal Basi s-@f-Therapeutics (Ninth Edition), 30
editor Molinoff et al., pub!. by MG awH ||, pages 1225-1287, (1996),
whi ch is hereby incorporated by reference, such as am nogl ut et hi m de,
L- aspar agi nase, azat hi opr pjie, 5-azacytidi ne cladribine, busulfan,
di et hyl stil bestrol, 2',2 %I‘Prl uor odeoxycyti di ne, docet axel,
eryt hr ohydr oxynonyl acl'énr“ne yethinyl estradigl, 5-fluorodeoxyuridin

A0 ywé&erone,

5-fl uor odeoxyuri di ne nonopgniosphate, fl udargabi phosphate, fl uox

fl ut am de, dinxypr ogest grone capriat 8, iNlarabi cigp, intergeraqn, /Y
35medr oxypr ogEst §r one acefat e, rregestr/oll/ace?ate, | phal an Nagt,
paclitaxel, txstatin, N> WO 2011 37PCT/ EPZ0IUT 005297 - \gd -
phosphono tyl-L-aspartate (PALAYZ plicanycin, senustire, rposi de,

t est ost erone propionate, thiotepa, trimnethylnmelamne, uridine, and

vi nor el bi ne. 19t her anti-hyper-prolifetati ve agents suitable f2 use with
the conposition of the invention include 5but are not limted to other
anti-cancer agents such as _epothilone and its derivatives, irinotecan,

ral oxi f enReariionfA-ellare-pymiding endwhihue-pyinmidiae dgueatives of fype B wethpwitable

adm ni ste ' i j it h i i1GS C t g N, ;
ther apout s LoPpaR Fatbabotil b AR IRHERE N mopll oY B, 20 Tyigka
di sor der scanpodmls afstgpevi2dh G-Nebadnfoemiiig ceastiafs dhehis oppendanobe peadbribd, foput
are not limted to, an interferon (e,qg., interferon .alpha,, .beta., or

. game) swﬁsa_a [PEribed 49 Hg fryeation H ibuenie ke 3%%11}4@1@?%1% Y Ndigetbivh
vacci ne, ERhoskdk ifd iy prédinke AR badt 1RO assilitcBon AE B A BEBRred 7l the mg%f
cetuxi mab, trastuzumab, denileukin diftitox, rituximb, thynosin alpha 1,
bevaci zunaibientderspemtungs e dAOC nisee fonfeaaple; Hipamel éki2004AQ045). Ainadly,

rhvBL, MFE-CP1 + .ZD-2767-P, 15 ABT-828, ErbB2-specjfic i 0f oXi n G\- 35,
M- 103, PHATRBEIALON A8 <prpsunds, of G¥im 21 4FiRe 1ot SXBaBlsgRancy Tiokel 83 a datalyst
radi oi mncj:%mdgqh@@@g%iiggod@pzﬁ%l, NY- ESO- 1 vaccine, | MC1Cl1, CT-322, rhCC
10, r(m CRP, MORADb-009, aviscum ne, MDX-1307, Her-2 vacci ne, APC- 8024,

NGR- hTNF, rhH1.3, 1G\-311, Endostatin, vol ocixi mab, PRO 1762, | exatununab,
SGN\- 480 pertuzumab, EMD273063, L19-1L-2 fusion protein, PRX-321, CNTO 328,
MDX- 214, tigapotide, CAT-3888, 20 | abetuzunab, al pha-particle-emtting

radi oi sot ope-|1i nkgdlg nt uzwg%b, EM 1421, Hyper Acut e vaccine, tucotuzunab
cel nol euki n, gali xi mab,\Bl_-<PV 16-E7, Javelin - prostate cancer, Javelin -
mel anoma, NY- ESO- 1Rvg(be’| neN EF vacci ne, CYT-004- Mel QGlO, W1 pepti de,

or egovonab, of at ununhab, zal Gt unumab, cin eki n besudot ox, WKX- &5K0,

Al buf eron, afli bercept, denosunab, vacci P- 37, efungumab, W\

1311 - chTNT ocl on ant i borke S l/"as the proteain 25 {herapeutic
i ncl ude, but re|i not |imted to, nurfony ab-%D3, g‘bci Xi ma'ﬁ, /eh? 0\26nab,
dacl i zumab, Xizunmab,—al ént uzumab A\ JX i turmrr_ab—,__c'ﬁt% maR, Bevi ci zumab,
ef al i zumaZ adal i mumab, omal i zung#, nur onomab- CD3, ri T GXY 7 dacl i zumab,
trastuzumab, palivizumab, basiliximab, and infliximab. WO

2011/ 029537PCT/28P2010/ 005297 - 39 - (1% yield better efficacy? n reducing
the gromh of a tunor or even elimnate the tunor as conpared to

adm ni strati on of. either agent aJope, (2). provide for the adp nistration of
| esser anﬁ&?ﬁ“@n&_‘f JreflorodRTHiIRg ef éﬁ%‘é‘&?ﬁillﬂi’é‘il%éﬁwaé”%@fhﬁ@e ‘S’)tErSBk}i_‘l?J% f or
a_chemot NEjaRRHbkfed!HefdbABRiatit BathpbihddBhlink A'bRFGHiEcill Br e RBletyPattyhd b4

f ewer
yields compounds of type 25. C-C bond forming reactions of this Suzuki reaction type can

15 Dbe performed for example as described in this invention in solvents like 1,2-dimethoxy-
ethane or N,N-dimethylformamide in the presence of a catalyst like tetrakis(triphenylphos-
phine)palladium(0) and a base like sodium carbonate at temperatures in the range of 90°C to
140°C (see for example: Berdini et al, WO 2005/061463).



del eteri ous pharmacol ogi cal conplications than observed with single agent
chenot herapi es and certain other conbined therapies, (4)provide for

treati ng wobkwnazdess7spectrum of different cancer types i rCrEPR®EIS)S297

especi ally humans, 10(5)provide for a higher response rate anong treated
patients, (6) provide for a longer survival time anong treated patients
conpared to standard chenot herapy treatnents, (7) provide a longer tinme for
t unor pr odheswnpenndsaaserding (Sthe yriventipneshéw @ yelpalin dharpheoiagidal andyphpemagpkinetigt

| east as gQagh@sridaes ¥hRh ch@ntIaN et pbicRlione, 15conpared to known

i nstances where ot her cancer agent conbinations produce antagonistic

ef fects. The conpounds according to the invention can act systemcally
and/or locally. For this purpose, they can be adm nistered in a suitable
way, such as, for exanple, by the oral, parenteral, pulnnonal, nasal

subl i ngualThey areghaleford waichle, far ace ads, metkidamehts for alies deatmrent, andon | prophi iavial ofor
otic reut S I or stent. For these adm nistration routes,
it is gonggﬁésﬁguggﬁgﬁkggégﬂ%he conpounds according to the invention in
suitabl e application fornms. 25Suitable for oral adm nistration are

adm ni stration forns which work as described in the prior art and deliver
t he conpounds according to the invention rapidly and/or in nodified form
whi ch comiihkEtht BRp& MRS Prasknt ACGRIOA tRGtedn®*ttABnent™MBdNde® ProbiyISdiy st al | i ne
and/ or anorphous and/or dissolved form such as, for exanple, tablets
(coated or uncoated, for exanple tablets provided wwth enteric coatings or
coati ngs whose dissolution is delayed or which are insoluble and which
control 30the rel ease of the conmpound according to the invention), tablets
whi ch r apiT¢ phadesentpebativity offthe coMpoRidsac GRS ORET InFFERDA 0Ar0B5XP Ained By theor al
cavityn Obcloh! IBhhdibsms Wit TinlntARALiL ARSIy GARIULES § BRMNA™RA Dand or
soft gelatin capsules), sugar-coated tablets,” granules, pellets, powders,
enul si ons andsegepaersptonand wish bigh [pstepsy to@ntggonizesthe amlipogen petiaty oA dhe iman“#ildon
can take Blpgtshdrdgbhreadpddance of an absorption step (for exanple
intravenously, intraarterially, intracardially, intraspinally or
intralunbally) or with inclusion of absorption (for exanple

i ntranmuscul arly, subcutaneously, intracutaneously, percutaneously or
intraperitoneally). Admnistration fornms suitable for parenteral

adm ni st r &uithermere ethe icntmpoundh iaegorging pathatingmorf are patgne ¢ rutagoaird therhnsogen i n

the fq)g m 9&iv§c9 loli‘t 'tlﬂ:nWMﬁ:J%H%xs itlf%nﬁﬁmf‘(f%.l’l(‘?/.blg91%’E709Y mutated form(s) of the human

androgen receptor.

Further, the compounds according to the invention show desirable pharmacological properties. For
example, the compounds of Examples 1, 2, 9, 10, 13, 17, 18, 21, 23 and 24 showed a calculated
20  hepatic in vivo blood clearance (CL) in human liver microsomes of 0.26 /h/kg (example 1), 0.39
I/h/kg (example 2), 0.48 I/h/kg (example 9) , 0.35 I/h/kg (example 10), 0,19 I/h/kg (example 13),
0.09 Vh/kg (example 17), 0.11 IVh/kg (example 18), 0.40 Lh/kg (example 21), 1.0E-4 l/h/kg
(example 23) and 0.40 I/h/kg (example 24), respectively. In the context of the present invention, the
calculated hepatic in vivo blood clearance (CL) is preferably determined according to the method
25  described below (“Determination of metabolic stability in vitro (including calculation of hepatic in

vivo blood clearance (CL) and of maximal oral bioavailability (Fmax)”).

Furthermore, the compounds according to the invention mediate an anti-proliferative activity in
prostate tumor cell lines such as LNCaP and/or VCaP. For example, the compounds of Examples 1,
30 2,3,4,5,7,8,9, 10, 13, 15, 16, 18, 19, 20, 22 and 23 showed an inhibition ICso (LNCaP) of 59



10l yophili zates or sterile powders. Exanples suitable for the other

adm ni stration routes are pharmaceutical forns for inhalation (inter alia
powder i niwel2erizzessebul i zers), nasal drops/sol utions/ spr @gseph@bloes2s7t o be
adm ni stered lingually, sublingually or3buccally, filnms/wafers or capsules,
suppositories, preparations for the eyes or ears, vaginal capsules, aqueous

suspensi ongy (hahb NS, 3 RNAK ahiKIAT 2) v (oR E|32C1157U§1Qe RUAIS ). 200 M

150i nt ment S, Cre t ransder er ap eutic SUC p| ast ers
exanpl e) , (@RMRle PakliBaM (Pampls 7)dl?§ml\ﬁéex|9@ahe8r) 03] rh (xamplesh: %8t3erml éexamﬁ@
conpounds 18y ¢24 s1M&kaPlet IRG 1|16mmtemﬁb1&a5) 9.5 mm&%p@ds) Mt O iéxasipft BY 96

adm nistra n for can t pl se b

m Xi ng W f‘M ? Plenﬁ%ﬂg%m (e %ﬂﬁfng@ d??d‘&)’ QV‘" g%e) ZH'EI gégnﬁli&u{fé?ﬂ’%l yzfprese
adj uvaht s réspetivele, For aiaatplealtheaqompamrds ef Exdnipdes 407 a8rpidel (nshowed aty sithalbitiom &Cso

cel l ul ose iLtol I

gl ycol s), (\ébﬁﬂsﬁsﬁgrn?%&?h%?%éﬁgédr%g&%?ﬁlé\gi t9?)r§g ngm le% or exarr% 4 Eodl um
dodecyl suP¥ espectiyrdy- yothy sontint ohthe ptesent @vention thielSo Wftbresmatnwlrcétate tumor cell

pol yvi nyl py&sr s%l'. dOPRLap S¥DLNOELE lﬁﬁ}gfe&@we?énn&% XE&Fcﬁng( Ioot'he Feiend Qescnbed
al bumn), stabilizers (for exanp ant i oxi dants, such for exanpl e,

ascor bi c QE‘PH)(“PTEIJF'@P%QS?Y(‘YIQYL@Qﬁ’n"ﬁ” s ‘Z‘@Ph‘cﬁfa@%i‘séayp‘i‘"@}%ﬁ?}’sceuédch as, for
exanpls iron oxides) and flavour- and/or odour-masking agents. The present
i nventPon furthernore provi des nedi canments conprising at | east one conpound
according to the invention, usually together with one or nore inert,

nont oxi ¢, TRO@re3et GulienGi@ ketat&Uiot @B |uee afliHevadnipoundddcdrilidg o Wiseinvexrtioh fer the

treatment and/ or prophylaxis o liferative 30disor ers

ment i oned "SHBGY, anKgH lﬁ@ﬁé%@é?‘ﬁ’é&‘%ﬁ%o‘%ﬁ%ﬁ?é@ tregjmpent %"%y‘ax‘S of

det er m nauiserde, ptdfaaﬁlmmypﬁr-ptdlﬁermou&dr@?@ predaaly fof eﬂhra@awecdpm RdTHRS ,
and by coggarl son (%hese resuln% ‘¥\nth the results. of known medi ca(gents
that are (S8 PrOf AagrogqteeRs G HTrTeEh v hops rorFissis fdrd by sstyptiop o ppgrogen
CONMPOUWRUS rézbptbid] Bhel doWHBLNdRBf GRMnVeReoh tan teeutiligddetomhiibil tlak, fedwR] deidaseddelieach
desired indicatjon. The arfgount of the active in edle t to be aamni stered

in the 5PROERRANY/EE celfivigion.-and/or PrOBYRSi PPRIPRS- 37 SRIMBEFSS ALRLETHIRg t o
such considgmamimans na&d ﬂl@l@oﬂ?&fchﬂﬁl@a&funﬁ@ rmqumdmaﬂd odmis&gﬂ ofl tHid m&éﬁﬁb@)&d

t he node of admi ni tratlo the perio treatnent, the of. the
pati ent tPEa:{F’é‘E?“t“Ei’ﬁ?ﬂ BN St STkt PR B CPGCCAtHS PO PtRdrPhe
tot al anowhiched effcbiveas treatehed di@edei ent to be adm nistered will generally
range from about 0.001 10 ng/kg to about 200 ng/ kg body wei ght per day, and
pr ef eégbly from about 0.01 ng/ kg to about 20 ng/ kg body wei ght per day.
Cinic€ally useful dosing schedules will range fromone to three tinmes a day
dosing to once every four weeks dosing. In addition, "drug holidays" in

whi ch a pélypaniroliferatinetdigedeetinvliderbuaard noginiicd tae. gesdhaitmnqﬁe,rshﬂchs@ﬁncbisrasé;hemay
be beneficial t e _overal |l bal.ance bet harrra 0l.0 ect an

Lol erabi | PEo=eaBihtl Gy w0 Ef mie 47 dnrdpatrog ey s Sitsiite $21500
ng of act uneary mreategyedivier, slamdhaaalandmeca,dhymldspzeatbyfodrwd dremtbstmt memmsasep,mndday

or |less than ce a a aver age dosage ,pet ora m. ni str i on
O oo bR WBREs Se ma  el CBRe B e Tifes s Bl BN A
The agr agﬁaectmslizy(Bd’bB 2 d h&p)arplaaihm afffestingabd gam dwgh anpseuasxsmm,d lqehuisuﬂirthgrmore

i ntraveno i ntranuscul.ar bcut aneous and par.en ctions use
of infusi on TR Jmuaecgor\‘/j\ﬁnlglto tlrﬂgf"e“Feg ?n be usfer om &gatn%l}rﬁoag'% /plzca)hﬁlfax'ts o(f al
body wei guisorda‘sesudwas age, d;abdrghezt elutsathanOandwgage atqumaremalw Haldnpssepecadidug be
fromO. 01 LQ 200 n(?yc co(;‘vartlotsa rgr%dy wei ght. The average daily vagi nal
dosage real 5refer %’Ix}m% fromo.01 to 200 ng/ kg of total body

wei ght. The average daily topical dosage reginmen will range fromO0.1 to
1000 ny, preferably be fromO0.1 to 200 ng adm ni stered between one to four
times daily. The transdermal concentration will preferably be that required
to magpt ai i S Y.

251 ey at oL At RS pBluct Beds i P gftSh dmif1 30 HHELAGTsHRrhng,

t ot al bodypididymitcandet. Exapplaeoprosiate ewerbenm@ee@ﬁ areynot mwtatoappmofﬁrmmrea, to

deviate f E%@aﬁ&ﬁu@e@%%ﬁne@ﬁg&ﬁ,Qlﬁ&%carcmoma, metastasized cancer, hormone-resistant prostate

cancer and castration-resistant prostate cancer. In particular, the present invention relates to the use

of the compounds according to the invention for use in the treatment and/or prophylaxis of



dependi ng on the body weight, the adm nistration route, the individual
response to the active ingredient, the node of preparation and the tine or
i nterval weenivhbsh adnini stration takes place. 30 ThugcTipp2e0mes20ases, it
may be sufficient to make dosages with-Bess than the aforenenti oned m ni na
anount, whereas in other cases the upper limt nentioned nust be exceeded.
In the event of adm nistration of larger anounts, it nay be advisable to
divide th L\ I i

O 1 Sl B o o BEL Al AORE SR R IP g MO e
conti nui ngeaimsﬁged/rﬂelgpwmfsaf bemgrhprpgate bmernmsml(BBH)y according to the
nature and severity of the condition as determ ned by the attending

di agnostician, the activity of the specific conmpound enpl oyed, the age and
general condition of the patient, tinme of adm nistration, route of

adm ni stration, rate of excretion of the drugIP drug conblnatlons and the 5
| ke. Thelteatisua, the aesaf nvertion felates torfle Hesras ewm%&wrdlag toche Buyationt

the preseryy dsO¥PME efmht AdRPBFIFRASUS bp@alsdr:moas@s@smnapﬂo@taé%ﬁcep lin @&tiGlarQyt
conposi tion thereof can be ascertained by those ski in the art using
convent i ofl§l chemetherapynaiteaform of castrptien-regisfamfniertate Fancefeandfos oE e shempetherrdn can
be used i ResRAK foftk bAdastrdtioh R&SsBRYprdfiste BAe¥eNt i on, i.e. 10prophylaxis, of
tumor grow h and net ast ases, espeC|aIIy in solid tunors of all indications
and stages with or without pre-treatnent of the tunor grow h. The
invention also concerns a nmethod of controlling hyper-proliferative

di sorders such as e.g. prostate cancer in humans and ani mals by

adm ni st eFuMigrasre Stht pfebdny thvamtidFe1aef todthe LRasFitheOddehpbbdd mmﬁlg ffthé BRemioasent
|nven§ on or. of a medi canent ﬁ% t he present. invention.

i nvent P on o4 e trealRgs ApLorprarhy (s %Pasﬁrﬁ%‘a’t ‘ieﬁﬁta‘H;Pﬁ‘é*Fatep?"BF‘?rf %’P‘&‘E ?S\fga’&th‘a?e&er S
or a hypeby theloQbrekpeéssibh ¥Ethel RIS LR Feckptorddud BRI mplified SrirepEeiPckRSSgene.

adm nistering to a manmal in need of such treatnent an effective anmount of
a conpound of the present invention or of a nedicanent of the 20present
invention or of a conposition according to the invention. The percentage
data in the followi ng tests and exanpl es are percentages by wei ght unless
ot her wi sthnﬂd{nﬁa’e atle preagnt svartdn pelmtestotlye weei of hilke. coStpbvmtacdoadihg)& thélinveritioan

rati os an entr ti n dat a, of in.each.c
ased o T EsTeR sl BSRs arcATeioneaial AR hes T b et a e
conpolfids by e vbmldahe/bﬂwnert: aeit@ BI09YY muatibhef thodddengempcagaaays: WO

2011/ 029537PCT/ EP2010/ 005297 - 43 - Cel |l -based transactivati on assay for
wi | d-type human androgen receptor

In the context of the present invention the term “androgen-dependent prostate cancer” is to be
understood as meaning a prostate tumor that responds to the treatment with GnRH (LHRH) ligands

and anti-androgen(s) and is measured by the decrease in blood PSA level.

20
In the context of the present invention the term "castration-resistant prostate cancer” is to be
understood as a prostate tumor that progresses after androgen ablation therapy, for instance after
treatment with GnRH (LHRH) ligands and anti-androgen(s). This is usually measured by a rise in
blood PSA level or velocity.

25

The term “chemotherapy-naive form” of a castration-resistant prostate cancer is to be understood as
meaning that no treatment with chemotherapeutic agents was performed after emergence of

resistance against androgen ablation therapy.



PC-3 cells (Kaighn et al., Invest. Uol. 17:16-23, 1979) stably transfected
with the human androgen receptor (Swi ss-Prot Acc. No. P10275, Entry Version
159, Sequsoeerivessiron 2) and a reporter plasm d based orcp@Erdo1dAdo{2#EG691,
Promega Corporation, Mdison, W, USA) -ggntaining the 5 MMI'V pronoter (Cato
et al., EMBO J. 6:363-8, 1987) were used. They were grown in 5%

charcoal -stri pped nedi um and seeded at a concentration of 1000 cells per
vel | in atg8deeldondhdapyFolistilt SR A1 QsrliofRLREANbRIsafe ok iid Yo dehe
pl ate additionally contali Red t he conpound to be tested at a concentration
range var phepgstéad@snBanipgd progtate cancery MHEh Bhowse respansy taghemptherapy eament such
presence Qf  1x10s nih8&loncdl SO known as nmethyltrienol one). After overnight
i ncubation at 37 C 10 in a 5% CO2 at nosphere, 15 gl of Steady Ao Lysis and
Det ection reagent (Steady 3 o Luciferase assay system E2550 from Pronega
Cor poration. Madison, W, USA) were added. |1C50 was cal cul ated for
anti-androgenic activity as well as percentage inhibition in presence of 2
gM conpoumd chile:t QTHRY b3t iremfdn-the kel ‘Bbfigh pHilafeehydeRiaaiadmaby" AHQNLS tHeC
activity was determ ned using the sane concentration range of conpound in

t he absendyrestlas @ Prostpjic pRdgpitheliad eedls igeafering with yringflgys above. EC50 was
cal cul ated for androgenic activity. Assay/read plates were used

(Pol ystyrol; 384, NV-white cell culture plates; Perkin Elner). Cell-based
transactivation assay for human androgen receptor nutant W41L or WA41C
PC-3 cel l Kaighn et al., Invest. Uol. 17:16-23, 1979) were grown in 5%
char coal - jPé’PBpS’gH‘ezfﬂnﬂ‘éEﬁp[ﬂﬁ‘F%Iwa orgapyiaeiuds duf apLRRt SMPG Lo BHIng canceip Brepdsal
pg 235 vel | io{?aéﬁn,?ﬁrgiliﬁld|a?2gglg§-o?;f@yaswgélﬁa§ 5a%ﬁawﬂﬁila3&fuﬁ.nsé@é%i Mg\pi&liﬂergc_ive
pSGh- derived pl as rom Stratagene, La Jolla, CA codi ng
Por thE hdﬁarﬁerarfﬁ%eg@wowgw& (spdaReIFigsish andnph e FRTHUNPISe fLIJ‘aP ds, weltiCer
Resear ch, Idichychfhthr) 4R3ncldfe@3dy wand an MMIV- Luci ferase reporter plasm d based
on pG.4.14 14 (#E6691, Pronega Corporation, Mdison, W, USA). The conpound

to be tested S ded at a .2 oncentrati.on range varying from1x10-9 to
110 6 M ESURHRRPT RFth cee0. HEagY: STATPbIIsH b MNENGaRITN HERGPECT RS Sog
CO2 at nos pdvalaecardiféng dudil chicmatly if3im, dnddotmlabscibehenitsitan reagent (St eady
G o Luciferase assay system E2550 from Pronega Corporation. Mdison, W,
USA) were_added. Antagonjstic activjty.was determ ned by neasyri

e, f or as EXTRRFS ot Sorets Bt T cbssitaighy el insAiet R Pes i SRalicFhan "R
USA) 1Si ngmalheelSurachycifdnta, hane¢if Srbashehidsalanon{azad pRuropOiRioaars §lytomh. C50 val ues
were cal cul ated for anti-androgenic activity. WO

2011/ 029537PCT/ EP2010/ 005297 - 44 - Cel | ;.bas ransactivatio ssay for
nuan anaFSEEeT oL R SPoRty mepo bobyeie JRREF o bRRRaR ahd PacPRafife 2o
Urol. 17: tGeRBar &/ @ebrab agrogytoma, meiuliébladnama epdndgmomp s dvaitedi ngnnoediclesed ded
at a concent rirqetail%n O(r)f 10000 cells per well in a 96-well plate. They were
transi entf“f/ ranstected with a pSGh-derived plasm d (#216201 from
Stratagene, La Jolla, CA 5 USA) coding for the human androgen receptor
E709Y nut dnmors@ddhgydigestive ghct, indlindee butl axe n&inlahoitedi te ginalg yolo® Gplbyectal, Z4ophadeal,
2006) Haqnd V- [ . ] @;Sg 14 14 (#E6691,
Pr orreég Cgér’ﬂ%(l)ra i %JﬁHl%l\fE‘fggrg%% Fe\%f,’)grhé%n?és%g!l r%oslrgrpo n%fgl%hoc% egst'est ed was added
at a concentration range varying from 1x109 to 1 x10-6 Mtogether with
1x10- 1 R1&8morsAffttey urdnpr traqy dnghede byt ase n@7ingtedfo dlaglgsrCopnilat kigagyheanal pel\do | |
of Steady, & M%pang@qmggéﬁ,g;a})q@négar{cgggent (Steady G o Luciferase assay
syst em E2550 from Pronega rporation. Madison, W, USA) were added.

Ant agoni stic activity was determ ned by neasuring Luciferase activity in a
Vi ctor 3 Evhéanesreingludg, putaes natllimited toApiraoselas melpomagny ratigphigstane St eady d o
Luci ferase Assay (E2550, Pronega). |C50 values were cal cul ated for

anti - andr ggmii&s SClileti dadcerslciEQ)! Buk @FehbtOimiRSRYhphiblelbNERE cMmEhh giLANQaH
cells (Horoszewicz et al., in "Mdels for Prostate Cancer” (ed. G P.

Mur ph%§, pargipormas Witk or wighgutygprelapgar vagiant,) chojangiocaeiperas dinfrahepatic hile duct
Cancer Regarcifldna)S A nli®dthepAI&Ahla\GongidesGrbrdt 2000 cells/well in 96-well
plates in RPM (F1235, Biochrom AG, Berlin, Germany) without phenol red

suppl enmented with 5% charcoal -stripped serum After 3 days, the cells were
treat ed W§lflﬂ CENCALS lnclude, but are not limited to squamous cell carcinoma, Kaposi’s sarcoma, malignant

melanoma, Merkel cell skin cancer, and non-melanoma skin cancer.



20 (1x10-1) and conpound (day 0). Cell nunber was determ ned by Al amar Bl ue
(DAL1100, Invitrogen, Life Technol ogi es, Lohne, Germany) staining (2.5 h)
at day O woadodpoB7 Fl uorescence was determ ned in Vict ec3/EpExoiodap? on 530
nm em ssion 590 nm. Stinulated grow h3was defined as the signal neasured
at day 7 for cells treated only with R1881. Basal |evel was defined as the
signal neasured at day 7 for cells grown wi thout R1881. 25 Proliferation
assay wit -1~ yCaRae! (Jef; ‘ =08,
2001)) o R e g‘?“:les_ FU5e, b |a‘(§/d\§g|r"ﬁnigdr}“ga6r?ﬁgemgi|’ i ypﬁJf’ Byt ?‘h%ﬁ)’t‘ﬁ“ﬁ?‘ﬁ%@%,
Bi ochr om A@ph®xrgeplraneesrlipaand oralicavitysaeqen ind: sayamens s b nbrinpkpmgs ineluggobut are
char coal - gb¢ iRR&OSRIDNelafdl I§hpHont2 Yion-HOGGPS iyinpMokS, Lut&RORIT-REI ﬁrnﬁ%&ﬁ&,
(1x1010) and 30 comnpound (.day_B). Cel | nufber was determ ned by Al anar Bl ue
( DAL1100, Bupkitt tympherna, Hadgkin'salissged a5 harphoma pfidie capsiahagnyops 8stmi ng (2.5 h)
at day 0 and day 7. Fluorescence was determned in Victor3 (Excitation 530
nm  enkssisgRomAndie, budlatd Mok BinRed B'sbha ¥BRe Bl tisARosADsdrbsinGS g ant Mdus
2011/ 029537PCT/ EP2010/ 005297 -45 - neasured at day 7 for cells treated only
wi t h R188histiggytoma, [yapbpsajeemapadirbabdomyostrgemaj gnal “ neasured at day 7 for
cells growmn without R1881. The in vitro phannacokinetic properties of the
conpounds [eARMRA SN bhtird A& Iinftell VARG AFSIGY levRbRTaCidite I3 bRIbIR ic FBkehg! | C
stability in vitro (including calculation of hepatic in vivo bl ood

cl ear ance chrepip happhogyticekemig) chspnis mygslogepats letkemia gnd heiry &gl lrukemda- net abol i ¢
stability of test conpounds in vitro was determ ned by incubating themat 1
11M wi t h ghédd hRRRfRtsAAve beddAUANCcHata¢Rfizad ift hOSM¥EButialko M3t Wivh RRasiph aticlouinf er ,
pH7. 4 éNaH PO4 X HIZO + Nai)lllSOﬁ X (211120), at a protein concentr%\ti on of 0.5
mg/ m 18nd other momealsand qag bertreaisd Ry cdmipisiicing phpraepyicd] damREFIUPnE SF thedieentni x
cont ai ni nghvéatdon NADP, 3 | U gl ucose- 6- phosphat e dehydrogenase, 14.6 ny

gl ucose- 6- phosphate and 4.9 ng MgC1l2 i n phosphate buffer, pH 7.4. Organic
solvent in the incubations was limted to <0.2 % di net hyl sul f oxi de (DVSO)
and <1% net hanol . During incubation, the m crosomal suspensions were
continuously shaken and aliquots were taken at 2, 8, 16, 30, 45 and 60 mn,
t o whi ch ate sm\ atadtiig’s o ftreataledt” e tthiad diroughoe thid Bodumertds ased|cynaddadlly, Sgnpl es

were freezed at -20 C over. night,. subsequently centrifuged fqr .15 nut es
2t 3000 r PRIAEHE SR fa aE BRI ah o TR PR e icitip e Ve
HPLC- §§st anpravingthe Chlitidn dpdre oifiadiveasé bedibaldr; duth & aodarcdnonast conpound was
determ ned fromthe concentration-tinme plot. Fromthe half- life the
intrinsic clearances were cal cul ated. Together with the additional
paraneters |liver blood

A further subject matter of the present invention is the use of the compounds according to the

invention for the treatment and/or prophylaxis of disorders, in particular of the disorders mentioned

above.

20
A further subject matter of the present invention are the compounds according to the invention for
use in a method for the treatment and/or prophylaxis of hyper-proliferative disorders mentioned
above, in particular of prostate cancer and/or of androgen-dependent prostate cancer and/or of
castration-resistant prostate cancer and/or of benign prostate hyperplasia (BPH).

25

In particular, the present invention concerns the compounds according to the invention for use in a
method for the treatment and/or prophylaxis of castration-resistant prostate cancer, in particular of
the chemotherapy-naive form of castration-resistant prostate cancer and/or of the chemotherapy-

resistant form of castration-resistant prostate cancer.

30



20 flow, specific liver weight and m crosomal protein content the hepatic
in vivo blood clearance (CL) and the naxi mal oral bioavailability (Fmax)
wer e cal cwbavad2633r the di fferent species. The fol |l ow ngcparamees2oval ues
were used: Liver blood flow - 1.3 I/h/kgs5human; specific liver weight - 21
g/ kg human; m crosonal protein content -40 ng/g. Wth the described
assay only phase-|I netabolismof mcrosones is reflected, e.g. typically 25
oxi doreducti ve reactions by cytochrome P450 enzynes and flavin

nono- oxygénBisther ubivry) maties okl BESENt Bverdige tis Bi§sushpf dhet eompewnds (aserdipg t g

ani des) . FiventMaBleGndn8fbiuRGoraxRtidafeftisr He &edtnbRAnd6F fbphyRRis\ disBrders, in
illustrate th Qﬂ%@?n i nventi and the invention is not limted to the
exanpl es ai"?}‘é‘ﬁ‘.“ SeFIPeP e ‘EP2010/ 005297 - 46 - Exanple 1
4-(3-(16-(1HIm dazol -1-v1)uvridin-3-vllnethyll-4, 4-di met hyl - 5- oxo- 2-t hi oxo
i mdazolidin-1- 176-2-(trifluoronethyl)benzonitrile 5 la) Production of
internedi ates Internediate 1. 1:

4-1sothio —2- (trifl | L ' : ;
82, 7 ol o diiect bk gt e BRI LRRRAC I ek o RRRGROAE st
(trifl uor gisendprs ip patiswan the diserdgry mentioged gtmve uning pY effestiyeamamyofiths ¢ampeupds40. 0
m) cool i BgotdingtoWRtif¥enf@.h at room tenperature. The reaction was stirred
for 2 hours at roomtenperature and finally concentrated by evaporation.
The residue was taken up in ethyl acetate and washed with a saturated
solution of sodiumchloride in water. The organic phase was filtered using
a Whatman filter and 15concentrated by evaporation. The crude product was
finally pur fifrihedsubject hrateradfotpe gpésgnt( ineontine akk bawzstions, grdfgrhblppbamtacewdicdl) t o

{IH)el, d.}b 28 C%ﬁ]ﬁhﬁtﬁgf’ %g ngg'ige%mme(nils?(iggp951ng gt lZasml&mpbﬁdumrél%]tﬁé mvgxm%ﬁ ahdht
4- | sot hi odspstroae et morefurther apbive metedigplsain partictlarn foethy geatmentapd/praprpphylsisiof His| e
(e. 9. Flugiseab8MenfiBitcnanshe. Shflableta@@ve ingredients for combinations which may be mentioned

by way of example and by preference are:

LHRH (luteinizing hormone-releasing hormone) agonists (= GnRH (gonadotropin-

15 releasing hormone) agonists),

LHRH (luteinizing hormone-releasing hormone) antagonists (= GnRH (gonadotropin-

releasing hormone) antagonists),
C(17,20)-lyase inhibitors,
5-alpha-reductase inhibitors type I,
20 5-alpha-reductase inhibitors type 11,
cytostatic agents,
VEGF (Vascular Endothelial Growth Factor) -Kinase inhibitors
antigestagens,
antiestrogens,
25 EGF Antibodies,
estrogens, or

other AR (androgen receptor) antagonists.



WD 2011/ 029537PCT/ EP2010/ 005297 -47 - Internediate 1.2:

6- (1H 1 m dazol - 1-yl ) pyridi ne-3-carbonitrile NN ------ \'Nr N 5Pot assi um

car bonat ew0200%2953736. 1 vl ) was added under stirring troTa&ps@lbwdizon of 6-
chl oropyri di ne-3-carbonitrile (5.00 g; -36.-1 vl ) and 1H i m dazole (2.46 g;
36.1 mmol ) in di rrethyl sul foxide (35.0 nl) at roomterrperature The reaction

I Xt t t 100C f 4.5 h bef d |l e
T R M e e R e Ty

Af ter C00|prd5i§ferfaﬁ® crreﬂmt uxmlﬁbamn(ﬁyne andshelildesk well asceitnadneikturellaad porstsingpiohat e

10 was vas, .wat er und vaguum at 50C to vyield.the
desired prg (,fwbihfr cdnméége?ts dll"? buE# ?(lfﬂﬁﬁ‘ig AP ORIC & %ﬂ'ts g"tﬁ% (m
1H), 8.09 1(1htb1to'k§,lh)kyla7m§6g<(nm aritﬂ:ﬂa)zt,abcﬁltdk?D(\Im-mkic'h)atmg agbﬁts( gnowiﬂ-ﬁactor inhibitors,

I nt er nedi at met hanam /N N
PN A ol Ut B e TS P iaretieh B B ik PR A PR B
mol ) in ani- hbkmleutlon of ammnl a in nmethanol (100 m ) was hydrogenated in
an autoclave at 25C with the use of Raney 20 Nickel (4.5 g; 50% under a
hydr ogen at nosphere of 20 bar for 4 hours. The batch was filtered and
concentrated by evaporation to yield the crude product (4.60 g) that was
used without further purification. |b) Production of end product

256- ( 1H- | rikdaditiofal phamaréutical eigdntrrat henkledlevkin 4lebdrogic ai@, dlfaferone) aliaetinoin,

SUSPES H0nl ] U 00 e it AU BROR R 8,

48 - 10 anastrozole, anzmet, aranesp, arglabin, arsenic trioxide, aromasin, 5-azacytidine, azathioprine,
BCG or tice BCG, bestatin, betamethasone acetate, betamethasone sodium phosphate, bexarotene,
bleomycin sulfate, broxuridine, bortezomib, busulfan, calcitonin, campath, capecitabine,
carboplatin, casodex, cefesone, celmoleukin, cerubidine, chlorambucil, cisplatin, cladribine,
cladribine, clodronic acid, cyclophosphamide, cytarabine, dacarbazine, dactinomycin, DaunoXome,

15  decadron, decadron phosphate, delestrogen, denileukin diftitox, depo-medrol, deslorelin,
dexrazoxane, diethylstilbestrol, diflucan, docetaxel, doxifluridine, doxorubicin, dronabinol, DW-
166HC, eligard, elitek, ellence, emend, epirubicin, epoetin alfa, epogen, eptaplatin, ergamisol,
estrace, estradiol, estramustine phosphate sodium, ethinyl estradiol, ethyol, etidronic acid,
etopophos, etoposide, fadrozole, farston, filgrastim, finasteride, fligrastim, floxuridine, fluconazole,

20  fludarabine, 5-fluorodeoxyuridine monophosphate, S-fluorouracil (5-FU), fluoxymesterone,
flutamide, formestane, fosteabine, fotemustine, fulvestrant, gammagard, gemcitabine, gemtuzumab,
gleevec, gliadel, goserelin, granisetron HCI, histrelin, hycamtin, hydrocortone, eyrthro-
hydroxynonyladenine, hydroxyurea, ibritumomab tiuxetan, idarubicin, ifosfamide, interferon alpha,
interferon-alpha 2, interferon alfa-2A, interferon alfa-2B, interferon alfa-nl, interferon alfa-n3,

25  interferon beta, interferon gamma-1la, interleukin-2, intron A, iressa, irinotecan, kytril, lentinan
sulfate, letrozole, leucovorin, leuprolide, leuprolide acetate, levamisole, levofolinic acid calcium

salt, levothroid, levoxyl, lomustine, lonidamine, marinol, mechlorethamine, mecobalamin,
medroxyprogesterone acetate, megestrol acetate, melphalan, menest, 6-mercaptopurine, Mesna,
methotrexate, metvix, miltefosine, minocycline, mitomycin C, mitotane, mitoxantrone, Modrenal,

30  Myocet, nedaplatin, neulasta, neumega, neupogen, nilutamide, nolvadex, NSC-631570, OCT-43,
octreotide, ondansetron HCI, orapred, oxaliplatin, paclitaxel, pediapred, pegaspargase, Pegasys,
pentostatin, picibanil, pilocarpine HCI, pirarubicin, plicamycin, porfimer sodium, prednimustine,
prednisolone, prednisone, premarin, procarbazine, procrit, raltitrexed, rebif, rhenium-186
etidronate, rituximab, roferon-A, romurtide, salagen, sandostatin, sargramostim, semustine,

35  sizofiran, sobuzoxane, solu-medrol, sparfosic acid, stem-cell therapy, streptozocin, strontium-89

chloride, synthroid, tamoxifen, tamsulosin, tasonermin, tastolactone, taxane, taxotere, teceleukin,



N, N-di met hyl f ormam de (6.0 m ) and nol ecul ar sieves (4 A the reaction was
stirred over night at roomtenperature. The reaction was filtered and

concent r avecobiyn2essapor ati on. The resi due was taken up i ectrateealos20f ur an
(100.0 nl). 4-1sothiocyanato-2- (trizffl.uor omet hyl ) benzonitrile (5.41 g;
23.7 nmmol) and triethylamne (6.6 m; 47.5 nmol) were 5added and the

reaction v&ﬁ,zéleﬁdddxe&hﬂo@ﬂe 1tektauéromfpaf Rnhie, V@ﬁe(pQHﬁgﬂihtnfn@t @dotbys, aNBEPES dp'i.& i on.
The residue was taken i n nethanol (68.0 ml) ;Plytlon of hydr

chl ori de filyd Wétch%ltoleoé%ca? toremifgae t&ﬂﬂ‘é@"’éﬁd“@%“?‘é‘éé{ fretinoin, (tisppal ver

ni ght at &RekylGOREMe] tifRtrexbRe tiRaslil dtan Sriplbrtlit findtel UFE! hiydine2 @&haicen,and
washed with saturated solutlons of sodlun1b|carbonate and sodlunlchlorlde

The or ganY& yHE8e WHRIaFNCt SHRAISHS nYndesinfratRRAFIRING t ¥l €IBFEENt PRIE by

evapor gt i Qtﬂnaléxﬁ)eTh@frraESAmma:‘élbﬁlHﬁd Eétﬁ‘lﬂn\bﬁé ﬁﬂhmnmﬁlh dpzémi @EbARMY, asoprisnil,
(di chl or onet hane / et hanol to yield the desi re

duct 03 g;
mol ). ' HARIVRSINepatfasyatary SQE?f*(“r‘h arisil)n CE1389,(APCHY), celely p%?(%%xmg cvsng@l (m
1H) g igcﬂmterlaha ,ac%atggdfd'&b%?) DNYIOEI\’4 d()mrut;lé"l}thC 38s(iM, dukasleyide,” edblechii,

4 (4 4- Di ﬁéct nes’ema% femrgtinids. l’gﬁfiremeﬁwwqoe.‘a?r&?eblﬁwwmomlhmelagﬂ habmivmy 1 1 i m

i dazol i di me6l D]d’fMPZIKaB&bﬁlE Ugdid) "iteaittoh DERRA)| Infrbh-PEG, ixdBYsibRAL,Ekeyh¥RSlimpet
prepar&d usi ng simlar conditions as.described in._the pr.eparation of

Ex arrpll CWNQ@I‘IG%Isp%dmgT%IIdF Il?rq@f(ﬁ‘hffréer libj, lonafarnib, miproxifene, minodronate, MS-

6- (trifl uosmmpbddyial MIPLER, NEX3; ﬂﬁﬁmﬁlaﬁmeﬁlbms newaahkamdnéxw rebARedskt onco-
SC|ent|f|c L|n1ted UK. 1H NMVR (CDC13) é&%mP%Néﬁl n1 2H), 7.91

(m 1H), C8o ostlﬁiﬁm mq):hta:?e] -p?lyghxfanm pagldj-_@atesdls (gS M_ﬂuazep\m R-
2011/ 0295 3?436%15)? 7ad, 0(a99§%9e7 13-A49 -retifi@ABLE sadraplatin, seocalc1tol T 138067, tarceva,
4[4, 4-Di met hvl - 3- {6 [ 2- (por phol.in- 4- vnet hoxyl vyri di n- 3- nethyl) 9- 0X0- 2-

t hi oxoi i HXORSEXIR Hymoginy alehe ¢ L.j fipzefiringe tRURBEN ZgaPAZARING %%s%r@mf%n of

I nt er pgdi ﬁaﬂﬁ\/ﬂmﬁmdlsﬁ&ﬁr Japreotide, vatalanib, verteporfin, vinflunine, Z-100, zoledronic acid
642- (4- Mor phol i nypet hoxyl - 3- pyrldlnecarbonltrlle \' N

or combinations thereof.
Optional anti-hyper-proliferative agents which can be added to the composition include but are not
limited to compounds listed on the cancer chemotherapy drug regimens in the 11™ Edition of the
Merck Index, (1996), which is hereby incorporated by reference, such as asparaginase, bleomycin,
20  carboplatin, carmustine, chlorambucil, cisplatin, colaspase, cyclophosphamide, cytarabine,
dacarbazine, dactinomycin, daunorubicin, doxorubicin (adriamycine), epirubicin, etoposide, 5-
fluorouracil, hexamethylmelamine, hydroxyurea, ifosfamide, irinotecan, leucovorin, lomustine,
mechlorethamine, 6-mercaptopurine, mesna, methotrexate, mitomycin C, mitoxantrone,
prednisolone, prednisone, procarbazine, raloxifen, streptozocin, tamoxifen, thioguanine, topotecan,

25  vinblastine, vincristine, and vindesine.

Other anti-hyper-proliferative agents suitable for use with the composition of the invention include
but are not limited to those compounds acknowledged to be used in the treatment of neoplastic
diseases in Goodman and Gilman's The Pharmacological Basis of Therapeutics (Ninth Edition),
30 editor Molinoff et al, publ. by McGraw-Hill, pages 1225-1287, (1996), which is hereby
incorporated by reference, such as aminoglutethimide, L-asparaginase, azathioprine, 5-azacytidine
cladribine, busulfan, diethylstilbestrol, 2',2'-difluorodeoxycytidine, docetaxel, erythrohydroxynonyl
adenine, ethinyl estradiol, 5-fluorodeoxyuridine, 5-fluorodeoxyuridine monophosphate, fludarabine
phosphate, fluoxymesterone, flutamide, hydroxyprogesterone caproate, idarubicin, interferon,

35  medroxyprogesterone acetate, megestrol acetate, melphalan, mitotane, paclitaxel, pentostatin, N-



0-\-N-\0 Under argon atnosphere, sodium hydride (60% O0.65 g; 16.2 nmol)
was added to a solution of 4- 10norpholineethanol (1.42 g; 11.0 mml) in
N, N- di metwpl2bovoressrde (90 nml) at room tenperature. The patrapr0@soRbirred
for 10 mnutes at roomtenperature and-8Ben for 1 hour at 60C. After
cooling to roomtenperature, a solution of 6-chloropyridine-3-carbonitrile
(1.50 g; 11.0 mmol) in N, N-dinethylformam de (10 m) was added and the

bat ch was I t |
ndded andTL R A B A oo hOBMEE o

filtered thiotery, mimathyimelaming, uridinesand vinorsdtave r at ed by evaporation. The

resi due was purified by colum chromatography (hexane / ethyl acetate 2:3)
to yield the desired product (1.48 g; 6.4 mmol). 3b) Production of end
product WD 2011/ 029537PCT/ EP2010/ 005297 - 50 - 'H-NI\/R (DVBO-d6): 8.34 (m
1H), 8.27 (m 2H), 8.04 ( H)779f(m1|—.|2,677 I—{)h5015

4.32 (tr, antiy )g)gr-()rmlferzglpz& agezfsggltztbﬂﬁ, or yygywi hzhglg)ne;msmoglpﬁ e Pvarglo(lgnch(ﬂq)

10 Exappl 6ut4are not limited to other anti-cancer agents such as epothilone and its derivatives, irinotecan,

4- (4, 4-Di met hy1- 3-{16- ( nor phol i n- 4- %)pyrldln 3-yl I nmethvll -5- 0X0- 2- t hi 0xoi m

i dazol i di FRlaxifprRad I9Pg'E5P1 | uor onet hyl ) benzonitrile 154a) Production of

I nternmedi ates Internediate 4.1: 6-(Mrpholin-4-yl)pyridine-3-carbonitrile
N-=-cN>--N - 20D isopropylethylamne (12.4 m; 72.5 muol) and norpholine
(7.2 mM; 82.9 mml) wer e added dropwi se to a sol ution of

6- chl oropyyri di ne- itrile (10.1 g;.73.0.mol) in Ndi et hyl f or mam de
0760 Y Pt (S0 08 (Hv§mEn Fob e b HATTEe oo B OGS U P ag. o
90C over Hiegptutichf t Such Gadkbih Nigeripeuticd QUHALETRE Kttt ttatnentlbf tHnedt oF Qkhet afiSgefic
sodi um,chl ori de ang?sodl u |car bonat e re added. an ethe bat ch wa

extr a(l’ ed dW)'idﬁrs @P?\ T USE Wi (s%eyc_)smﬂq%o PYF&Hon inc but are not 11m1te§ to, an

interferon (e.g., interferon .alpha., .beta., or .gamma.) supraagonistic monoclonal antibodies,
Tuebingen, TRP-1 protein vaccine, Colostrinin, anti-FAP antibody, YH-16, gemtuzumab,
infliximab, cetuximab, trastuzumab, denileukin diftitox, rituximab, thymosin alpha 1, bevacizumab,
mecasermin, mecasermin rinfabate, oprelvekin, natalizumab, rhMBL, MFE-CP1 + ZD-2767-P,
15 ABT-828, ErbB2-specific immunotoxin, SGN-35, MT-103, rinfabate, AS-1402, B43-genistein, L-
19 based radioimmunotherapeutics, AC-9301, NY-ESO-1 vaccine, IMC-1C11, CT-322, rhCC10,
r(m)CRP, MORAD-009, aviscumine, MDX-1307, Her-2 vaccine, APC-8024, NGR-hTNF, rhH1.3,
IGN-311, Endostatin, volociximab, PRO-1762, lexatumumab, SGN-40, pertuzumab, EMD-
273063, L19-IL-2 fusion protein, PRX-321, CNTO-328, MDX-214, tigapotide, CAT-3888,
20  labetuzumab, alpha-particle-emitting radioisotope-llinked lintuzumab, EM-1421, HyperAcute
vaccine, tucotuzumab celmoleukin, galiximab, HPV-16-E7, Javelin - prostate cancer, Javelin -
melanoma, NY-ESO-1 vaccine, EGF vaccine, CYT-004-MelQbG10, WT1 peptide, oregovomab,
ofatumumab, zalutumumab, cintredekin besudotox, WX-G250, Albuferon, aflibercept, denosumab,
vaccine, CTP-37, efungumab, or 1311-chTNT-1/B. Monoclonal antibodies useful as the protein
25  therapeutic include, but are not limited to, muromonab-CD3, abciximab, edrecolomab, daclizumab,
gentuzumab, alemtuzumab, ibritumomab, cetuximab, bevicizumab, efalizumab, adalimumab,
omalizumab, muromomab-CD3, rituximab, daclizumab, trastuzumab, palivizumab, basiliximab,

and infliximab.

30  Generally, the use of cytotoxic and/or cytostatic agents in combination with a compound or

composition of the present invention will serve to:



250r gani ¢ phases were filtered using a Whatman filter and concentrated by
evaporation to give the crude product (13.6 g) that was used w t hout
further pwoizbimadizon. 11-1-NVR (CDClI3): 8.41 (m 1H), 7p6z/mpoe10bbie7 6. 58
(m 1H), 3.80 (m 4H), 3.65 (m 4H). W392011/029537PCT/ EP2010/ 005297 -51 -
4b) Production of end product Starting from

6- (nor phol i n-4-y| pyr|d| ne-3-carbonitrile, Exanple 4 was epared using
simlar cEndit yisksbesr effisecyiipderucimetthe eiomih af att%?f stevmaﬁ'mnételthe tumor as

1H NWR (CDC13) corgpagébt()g&lmﬂai]s&)moﬂof%@heég%entlzhame 7.90 (m 1H, 7.78 (m 1H),
7.72 (m 1H), 56 63(m 1H), 3.82 (tr, 4H), 3.51 (tr, 4H),
1.50 (s, 6H). Exanp

4- (4" 4- Di P8t thr°51d5>far @e{%de"r(lft@flp%maﬁssermowﬁsaﬂﬁ the giraipisierrdr shgmathsrapgutifet hy
|'}-2- thioxoi mhghawol i din-1-v1)-2-(trifluoronmethyl)benzonitrile \o / 10
Exanpl e S was prepared u5| ng simlar conditions as described in the

pr epar of Ex e required startin

6- (t et &ar o- E’HY %{na Q?Wﬁ'a‘rcl Tﬁaﬂléepéﬁﬁélsb‘gﬂﬁ%ﬁq@a%ége Batieeh ik &S om
'(A\BCR]_ EDfTb H8 &2 20 dellﬁ@ij_cl)_li)ﬁ@hgﬁigiologlcal complfkl;ﬂrd%ﬂ%@(aﬁ %@el e d G%th ;?gl%g%édﬁblie&b{d)hega%ﬁ 8 (

m , O. , ,O. .m m . m y 0. m
1H), 5.00 (s, ‘ief‘%‘.ﬂgﬁlet?ﬁm"&m’ %2%’3 (m 2H), 1.94 (m 211), 1.57 (m 2H),
1.43 (s, 6H). Exanple 6

204- (3- { 1A Peovide (forrdatiny h Brohdat! speouinné fckiifferBntytahdeB typyd in-rdardmals,respdaally 5- ox

0-2- thioxoim azgllsldln | -y1)-2-(trifluoronethyl)benzonitrile

10 (5) provide for a higher response rate among treated patients,

6) provide for a longer survival time among treated patients compared to standard

chemotherapy treatments,

©) provide a longer time for tumor progression, and/or
¥ yield efficacy and tolerability results at least as good as those of the agents used alone,
15 compared to known instances where other cancer agent combinations produce antagonistic
effects.

The compounds according to the invention can act systemically and/or locally. For this purpose,
they can be administered in a suitable way, such as, for example, by the oral, parenteral, pulmonal,
nasal, sublingual, lingual, buccal, rectal, dermal, transdermal, conjunctival or otic route, or as an

20  implant or stent.

For these administration routes, it is possible to administer the compounds according to the

invention in suitable application forms.

25  Suitable for oral administration are administration forms which work as described in the prior art
and deliver the compounds according to the invention rapidly and/or in modified form, which
comprise the compounds according to the invention in crystalline and/or amorphous and/or
dissolved form, such as, for example, tablets (coated or uncoated, for example tablets provided with
enteric coatings or coatings whose dissolution is delayed or which are insoluble and which control

30  the release of the compound according to the invention), tablets which rapidly decompose in the



WO 2011/ 029537PCT/ EP2010/ 005297 - 52 - 6a) Production of internedi ates
Internmediate 6.1: 4- Am no-2-(4-norpholinyl)-5-pyrimdinecarbonitrile 5 A
sol uti on wO 24t12193530- 2- chl or o- 5- pyri m di necarbonitril e (2Cc@/EP201000L29MM0I )
and norpholine (2.0 m, 23.3 mol) in Ngb-di met hyl formam de (30.0 m) was
stirred at 60C. After 20 hours further nmorpholine (1.0 m; 11.6 mml) was
added and _t he batch rr d ours The 10 b
concentraf'd eg ?) E\?ap(')rrnélt“fa?)errls ﬁjﬁls;hfoé’hﬁt qs Cagsukeskgefnr ﬁ)ﬁm}ple hf“ ﬁy?r acetga ﬁlaand
washed wi desma% wgmqoeteédah!etscgrmuae@npell@m predad eodiienn bispasibonacmsaglplont i on
and finally, gﬁ% urated sodium chloride solution. The organic phase was dried
over sodiumsulfate, filtered and concentrated by evaporation to give the
desired product (3.5 g) that was used without further purification. 1H NWR
(DVBO-do): 8.24 (s, 1H), 7.27 (br, 2H), 3.67 (m 411), 3.56 (m 411). 15
6b) Production of end product Starting from

4- am n®- 2P4réntéralr pdmhi'sﬁgﬁb)l &mptyiké Ppladé FEhasiaantd bf @an dbxapinestép (8 epimyar ed

2011 R PEBESPE gy, PRRCHGR! oo o BR bR FIOMRLGo 5y
.55 (br, &ishrptién (O&r (examplk]) iptr@nibdulny, s&!hdy)qned_usb@ ifitsgcuBhfously \\Gercutaneously or
2011/ 0295%&?;%1@0%5&&%0/ ?851%%3 5&1115 ﬁy%grenteral .administr, ﬁlOl’l alﬁ uilter alia,

4- (4, 4-Di net (ﬁ/m)rphom e‘ﬁ_y di n-3-v 0X0- 2-
t hi oxoi mi eramqom rfor -igjggtiop. pndr jinfisien direthéryfioym edfz spfptiqnp,| guspensions, emUISIODS

10  lyophilizates or sterile powders.

Examples suitable for the other administration routes are pharmaceutical forms for inhalation (inter
alia powder inhalers, nebulizers), nasal drops/solutions/sprays; tablets to be administered lingually,
sublingually or buccally, films/wafers or capsules, suppositories, preparations for the eyes or ears,
vaginal capsules, aqueous suspensions (lotions, shaking mixtures), lipophilic suspensions,
15  ointments, creams, transdermal therapeutic systems (such as plasters, for example), milk, pastes,

foams, dusting powders, implants or stents.

The compounds according to the invention can be converted into the stated administration forms.
This can take place in a manner known per se by mixing with inert, nontoxic, pharmaceutically
20  suitable adjuvants. These adjuvants include, inter alia, carriers (for example microcrystalline
cellulose, lactose, mannitol), solvents (for example liquid polyethylene glycols), emulsifiers and
dispersants or wetting agents (for example sodium dodecyl sulfate, polyoxysorbitan oleate), binders
(for example polyvinylpyrrolidone), synthetic and natural polymers (for example albumin),
stabilizers (for example antioxidants, such as, for example, ascorbic acid), colorants (for example

25  inorganic pigments, such as, for example, iron oxides) and flavour- and/or odour-masking agents.

The present invention furthermore provides medicaments comprising at least one compound
according to the invention, usually together with one or more inert, nontoxic, pharmaceutically
suitable adjuvants, and their use for the treatment and/or prophylaxis of hyper-proliferative

30  disorders as mentioned above.

Based upon standard laboratory techniques known to evaluate compounds useful for the treatment

of hyper-proliferative disorders, by standard toxicity tests and by standard pharmacological assays



S5Exanple 7 was prepared using simlar conditions as described in the
preparation of Exanple 1. The required starting materi al

6- ( 2- met wOrotpheds7n- 4- yl ) pyri di ne- 3- met hanam ne was pulPchaPedofonzar

U crorgsyn-BB, China. 11-1-NWR ¢@DC13): 8.22 (m 1H), 7.97 (m 1H),
7.97 (m 1H, 7.79 (m 111), 7.71 (m 1H), 6.62 (m 101H), 5.01 (s, 2H),
4.02 (m 3H), 3.70 (m 2H), 2.96 (m 1H), 2.62 (m 111), 1.50 (s, 6H), 1.26

(d, 3H). @f mplcﬁ‘ete%mnatlon of treatment of the condltlons identified above in mammals, and by
154- { 34( 6- Met hoxvpyri di n-3-yl ) net hyl' | - 4, 4-di met hyl - 5- oxo- 2- t hi oxoi m dazol i d

i n-1 -yl | - ompagiserf p @p@n@mﬁtyml@eqhg aesulty pf known mgygicaments that are used to treat these
2011/ 029534 {feibh & RO d e of confpb@iR|of tfs W@@mf@ﬁ %Bﬂfe@&hﬂ%‘ Qerlngl kT

conditions as described in t preparation of Exanple 1. The required

starting #ezt@entaf e@hﬁeilwé%mﬂwm H&@wq{ahfeaﬁlwnm@ewu@ émb@alsweérw the

(Enamj_g 1;—Erga7tm§ﬂ-tlkc§faddaeof tﬁésl c%n%s( &DQJaﬁ’Q w1&iy2;cc(>f@mglw) sucl? cggsufefgtxom.v thz 91
3% 1. 49 p{rgeulm_ﬁomggx @ dgsage umt employed the mode of admmlstratlon the perlod of ’

104- (3- 11§'ea(tﬂ1erltnﬁ19 Q%e]ang)&Mﬁ&h kr@¥Ed, QKHJJhb Hatére%a Bbfédt gf tile gorMitioH‘%teg&'A |-4,4

- di met hy1- 5- oxo- 2 hi oxoi mi dazoli di n-1-y1)-2-(trifluoronethyl) benzonltrlle
N7."----\ ,OL...yS \\ NH

The total amount of the active ingredient to be administered will generally range from about 0.001
10 mg/kg to about 200 mg/kg body weight per day, and preferably from about 0.01 mg/kg to about 20
mg/kg body weight per day. Clinically useful dosing schedules will range from one to three times
a day dosing to once every four weeks dosing. In addition, "drug holidays" in which a patient is not
dosed with a drug for a certain period of time, may be beneficial to the overall balance between
pharmacological effect and tolerability. A unit dosage may contain from about 0.5 mg to about
15 1500 mg of active ingredient, and can be administered one or more times per day or less than once
a day. The average dosage per day on oral administration is from about 0.05 to 10 mg/kg,
preferably 0.1 to 4 mg/kg of body weight. The average daily dosage for administration by injection,
including intravenous, intramuscular, subcutaneous and parenteral injections, and use of infusion
techniques will preferably be from 0.01 to 200 mg/kg of total body weight. The average daily rectal
20  dosage regimen will preferably be from 0.01 to 200 mg/kg of total body weight. The average daily
vaginal dosage regimen will preferably be from 0.01 to 200 mg/kg of total body weight. The
average daily topical dosage regimen will range from 0.1 to 1000 mg, preferably be from 0.1 to
200 mg administered between one to four times daily. The transdermal concentration will
preferably be that required to maintain a daily dose of from 0.01 to 200 mg/kg. The average daily
25  inhalation dosage regimen will preferably be from 0.01 to 100 mg/kg of total body weight.

It may nevertheless be necessary, where appropriate, to deviate from the amounts mentioned,
depending on the body weight, the administration route, the individual response to the active
ingredient, the mode of preparation and the time or interval over which administration takes place.
30  Thus, in some cases, it may be sufficient to make dosages with less than the aforementioned
minimal amount, whereas in other cases the upper limit mentioned must be exceeded. In the event
of administration of larger amounts, it may be advisable to divide these into a plurality of

individual doses over the day.



9a) Production of internediates Internediate 9.1:

156- ( Thi onor phol i n-4-yl ) pyri di ne-3-carbonitrile A solution of

t hi onor pwDI2AE/0225334 g; 13.0 mmol ) in N, N-di net hyl f or maRCa#EPEROO0FV) was
added dropwi se to a solution of 6-chl ordpyridine-3-carbonitrile (1.00 g;
7.2 mmol) in N, Ndinethylformam de (8.0 m) at roomtenperature. The batch
was stirred at roomtenperature over 20night. Cold water (50.0 m) was

added and dfb&u&ath@@em:é Jduhfaﬁ‘a @(ﬁlnth ReaRLECE DA S M@Sparia Wl vl bl oVl el /

ethanol (4:1) and finally dried in vacuo to give the desired product (1.08
g, 5.3 mrme)natuaelanﬂsmﬂwmmsd@}wn B desrpingd E.DH)he atpenging dipgnasHyian, ghegpgtiyify of 1 H) |
.97 (M #d) spegifreScdnBoufidDempldel 2Bt L4R2 3R 7 QFA]EE’&%%O%%W patieRf fime of

Internedlate 9.2: 6-(1- OX|doth|onDrphoI|n Xrldlne 3- carbonltrll -1\
NS=0 \/ | ra@wmsrrat}qzlhmrq efeadmimistrpgion, gatg pf mfmﬂ)onvm cadrdeding cembypitigns, epd me

6- (t hi gnmoj;ph O'i"l'ler\ieéxréﬁl SR de e Miert ané‘ﬁﬁﬁlp&mfrd&eg %f 5 éggpdﬁgd oﬁthé pmlt InvkRtion
acetonitrile .8 m) and the batch was stirred m nutes at room

t enper at upea pmlia@an@:allacep@p(asbcsahgr esper @r mpqsltwaéhemféan beascetringdhycthosgas

stirred f%u@dlﬁtﬁzoaa&nél rRleok AR ARAGAA e The batch was diluted with ethyl
acetate and washed wth a saturated sol ution of sodiumchloride. The

organi ¢ phase was filtered using a Whatman filter and concentrated in
vacuo. The residue was purified by col um chromatography (dichl oronethane /

10et hanol 8¢ éarréﬁdﬁngﬁ ¥ethd PRsAE fivERbnRAR UL Gled(iRPBrtidBlar th-ther - prév'EhMR
( DVBO- d6) : 1H), 7.87 (m 111), 7.06 (m 1H), 4. (m 2H), 3.8
(m 21@_) p@p@da@mofﬂr@r grgwggar(qﬂnetzftases |esPesiaths dp ek gmgxs of all indications and

15N44- (5- Q¥RQRMIr Nithowd pheltheaim@X s duifer bwaor phol i n-1-yl i denel-2,2, 2-trif
| uor oacet ani de

The invention also concerns a method of controlling hyper-proliferative disorders such as e.g.
prostate cancer in humans and animals by administering an effective amount of at least one

15  compound of the present invention or of a medicament of the present invention.

The present invention also concerns a method of treating hyper-proliferative disorders or a hyper-
proliferative disorder in a mammal, which comprises administering to a mammal in need of such
treatment an effective amount of a compound of the present invention or of a medicament of the

20  present invention or of a composition according to the invention.

The percentage data in the following tests and examples are percentages by weight unless
otherwise indicated; parts are parts by weight. Solvent ratios, dilution ratios and concentration data

of liquid/liquid solutions are in each case based on volume.

25

Assays:

The in vitro pharmacological properties of the compounds can be determined according to the

following assays:

30



To a suspensi on of 6-(1-oxidothionorpholin-4-yl)pyridine-3-carbonitrile
(187 ng; 0.85 mml), trifluoroacetamde (191 ng; 1.69 mmol), nmagnesi um

oxi de (13somyg11/39838 mol ), and rhodium(11) acetate di nerctEP20g/002909 ol )
in dichloronmethane (20 mM) was added i odgbenzene di acetate 20(408 ngy; 1.27
mmol) at 40C. The resulting m xture was stirred 6 hours at 40C and finally
concentrated on silica. The residue was purified by colum chromat ography

NS vty %%’39"7%“%%"9‘""%%‘%*’% BRI o a0

6- (1 | mi no- | - oxi do- 1X6- th| onor pholin-4-y [9) ridine-3-carbonitrile
NL- - - =- - PCy3agsils (Haighn et alg Inygstg g{lﬂl&ﬂﬁ@ﬁ 79) stably transfected with the human androgen

N-[ 4-(5- CY&EB%&Y(SstPr& A{ée) Nb: mﬁ@ éﬁ@y VBisRATISH h@éqluéhck \z@rgl&lﬁfﬁnd% fepérter

5trifluoroacetam de ( i n nethanol (16 at room

t enper at uP@SstaafH’d‘@Hp‘ﬁb‘ﬂ é”‘g é#ﬁﬁé%a*’r%@ﬁt ‘éorymteowad@omlww ), coptpining theyr e
was stsrretorp rém&@PF]Ca% ef QanMB@pﬁr@ﬁat@ 198Mewbt b Ry didrd! leffhvnMnt §vs

et hyl acetate and a saturated solution of sodiumchloride. The
or gani ¢ pRiEs@alggpmed m@weuar@ssie%ﬂgd at aprReeniatian oft18p0 eglly peiofielbintar 39 velli phate.

vacuo. The,r gsdAifdRss QMﬁgofnlsﬁ@' aE}}’vnﬁ}O{h!é'B"'at& Q&&mtaf?}grc@myed( e QB&B&&H‘% h)@ne /
ethanol 95:5) to give the desired product 10(1

(CDC13): #&sted af grronpeytratign apgg mrylw)frO%S Yaxlfm tOﬂH)() 8 ibe eﬁfﬁ‘y ‘ZH) perfbmleﬂ l(lm
2H), 3.11 fe%ncé"w lxla 1(6’161 @@r(also]-id)ownldgtnﬁ{tme%l&e Aﬁier 3@ tlincubation at 37 °C

[ 4-(5- cyanop ridin-2- 1-oxi do- 1X6-t hi ormr(Pho in-l-y enel ear bamat e
To a 40| uin %A)(ﬁoz atmosphere 15 pl of Steady Glo Lysis and Detection reagent (Steady Glo Luciferase

6- (1-1 m n@sshy QudtdP ELXE0 tf,fahpmnrelgplc statibd Widddbi ewd- 9@1@2%& hilded. (d00v43U;
0. 42 mml)lur;ﬁg}/rldlne . C was added ethi%bgt | orof ormate (60 no;

0. 55 mmol §2 AT xantras @96%§°%W1‘Uvﬁsy“’9\¥hraﬁﬂ’dr°?'§ageo EHpEr ewrE ahd »M

stirred O¥&hpddh@M conlpFisPlCibn\@ifhufRaCBR AL §EnAIN AYSRYUR a’%ﬂﬁt} R8s iashiiea was
taken up in et hyl acetate. The organi c phase was washed with a saturated

sol uti on B¥inghesams RFEpERn range|of sprappupd imte absoursofBh34]j Yytragasyyjng Luciferase

concens r ahgfiirl NsVabeWD - EA) Gvds Cil A d VRS aHHFo%JduchtP/YtyCQkéé%ea‘ahﬁlﬁ’t@?%% agrhy
(di chl oronet hane / et hanrol 95 5) to give t desired product ng; 0.29
mol ) . (Polystyrol; 384, NV-white cell culture plates; Perkin Elmer).

Cell-based transactivation assay for human androgen receptor mutant W741L or W741C

PC-3 cells (Kaighn et al., Invest. Urol. 17:16-23, 1979) were grown in 5% charcoal-stripped
20  medium and seeded at a concentration of 10000 cells per well in a 96-well plate. They were
transiently transfected with a pSGS5-derived plasmid (#216201 from Stratagene, La Jolla, CA,
USA) coding for the human androgen receptor W741L or W741C mutant (Hara et al., Cancer
Research, 63: 149-153, 2003) and an MMTV-Luciferase reporter plasmid based on pGLA4.14 14
(#E6691, Promega Corporation, Madison, WI, USA). The compound to be tested was added at a
25  concentration range varying from 1x10” to 1x10°® M together with 1x10"'° R1881. After 24 h
incubation at 37 °C in a 5% CO, atmosphere, 100 pul of Steady Glo Lysis and Detection reagent
(Steady Glo Luciferase assay system E2550 from Promega Corporation. Madison, WI, USA) were
added. Antagonistic activity was determined by measuring Luciferase activity in a Victor 3
Luminometer (PerkinElmer, Waltham, MA, USA) using the Steady Glo Luciferase Assay (E2550,

30  Promega). ICs, values were calculated for anti-androgenic activity.



WD 2011/ 029537PCT/ EP2010/ 005297 - 57 - 'H- NWR (CDC13): 8.49 (m 111), 7.76
(m 1H), 6.78 (m 1H), 4.43 (m 2H), 4.16 (g, 2H), 4.08 (m 2H), 3.69 (m
2H), 3. 30wOrm11diPs371. 31 (tr, 311). Internediate 9.6: S5EpbyerbdrobbsihB- f
4-cyano-3-(trifluoronethyl)nhenyll-5, 5-dynet hyl - 4- oxo- 2-t hi oxoi m dazol i di n-
1-yl I met hyl ) pyridin-2-y11-1-oxi do- 1A. 6-t hi onoruhol i n-1 -yl i denel car bamat e
0-\ Starting from et hyl

[ 4-(5-cya riaion-2-yvil)-.1-0x] do- -t hi o L n-1- vyl ] car bamat e,
10i nter magfl2 g%"ééeg.t an\%ﬁé&%trléfogi& dﬂ)ﬁi‘ ﬁﬁgn tsaf“?rriogg'{r glggdﬁg{]?‘?]gﬁgtg?‘gescri bed in
the preparation of Exanple 1 'H NWR (CDC13): 8.28 (m 11-1), 7.97 (m 1H),
7.91 (m PEY3 cellsgilajghp e Bl.) Invest7Erqlnd 7:16123, 19390 weresgrown iy 5% clgcqahptrippgd
4.16 (q, .4 - 06 , 1. 30
G, s1a) PliumGaie Bl 411 soréeiubilor Koo SngBel ) Tk popyiPphs: TR her
44- cyano- gagsiently |transfetest with Japppyrdqrived Hlagmid (2t 6301 -fore dgratagens, Layelld, ipA.
| dazol kd kRal-.ad;
1y ot Byl Y, epding for the human andiogen receptor E709Y, mugnt (Geprect et al,, Molccular, o
nmy; 0. 048Endasripolags 2 Ds P48, u96) asd janr MY V-hudifsrase mepostere dlasmids base¢ oaci d
(0.54 M) f i 0 '
dded 1o POk o e T T AR o,
The bat chadded abx eqnaentretionmangs vanting frem dx K do (230]° M Topsthevwith @ oR b After
phases we fi - | 519 ; ' fi '
vacuo. Thggrhelg%%ﬁ{é&pv\ggﬁ pﬁt?f‘?f‘?g@g@ %gf'_d lﬁ:e {’c}%gﬁl éé’??ﬁéﬁy%‘pgﬁéﬁg‘%ﬁi@g‘ggé":ﬂr ed
produdf® ( teageny:(S@ady2Glenbicjferase\Bs0 $y5te0p BEEPHTM BPotees/ Guperaion. Mydison, WI,
Syst em Wt @y, N : , 50
DAD 2096, h%r_«\z 6&3% gﬁd,éﬁ.sé%ﬁg%déé%@%ﬁ%%afmn%éﬁ by PRl MRERRSe 2R Ty ifh
Victor 3 Luminometer (PerkinElmer, Waltham, MA, USA) using the Steady Glo Luciferase Assay

(E2550, Promega). ICs values were calculated for anti-androgenic activity.

15  Proliferation assay with LNCaP cells

LNCaP cells (Horoszewicz et al., in ,,Models for Prostate Cancer” (ed. G.P. Murphy), Alan R. Liss,
New York 1981, p. 115-132; Horoszewicz et al., Cancer Res. 43:1809-1818, 1983) were seeded at
2000 cells/well in 96-well plates in RPMI (F1235, Biochrom AG, Berlin, Germany) without phenol
red supplemented with 5% charcoal-stripped serum. After 3 days, the cells were treated with R1881
20  (1x10™®) and compound (day 0). Cell number was determined by Alamar Blue (DAL1100,
Invitrogen, Life Technologies, Lohne, Germany) staining (2.5 h) at day 0 and day 7. Fluorescence
was determined in Victor3 (Excitation 530 nm; emission 590 nm). Stimulated growth was defined
as the signal measured at day 7 for cells treated only with R1881. Basal level was defined as the

signal measured at day 7 for cells grown without R1881.
25
Proliferation assay with VCaP cells

VCaP cells ((Korenchuk et al., In Vivo 15: 163-168, 2001)) were seeded at 16 000 cells/well in 96-
well plates in DMEM (F0445, Biochrom AG, Berlin, Germany) with phenol red supplemented with
10% charcoal-stripped serum. After 1 day, the cells were treated with R1881 (1x10™"°) and
30  compound (day 0). Cell number was determined by Alamar Blue (DAL1100, Invitrogen, Life
Technologies, Lohne, Germany) staining (2.5 h) at day 0 and day 7. Fluorescence was determined

in Victor3 (Excitation 530 nm; emission 590 nm). Stimulated growth was defined as the signal



Col um: Kromasi | C18 5[ 1m 150x21.2 mm Sol vent: A =1120 + 0. 1% HCOOH 5B =
Acetonitrile Gadient:0-1 mn 10% B, 1-7.5 mn 10-100%B, 7.5-10 m n 100% B
Fl ow. 25 mzbrb/okessper at ure: Room t enper at ure Det ect i on: P&DEPe@in/o0s20ge
210-400 nm 10Ms ESI+, ESI-, scan range-3460-1000 mlz ELSD Retention6, .4 -
6,.8 mnutes 1H NWR (CDC13): 8.26 (m 111), 7.97 (m 1H),
7.912 (m 111), 7.78 (m 2H), 6.73 (m 111), 5.01 (s, 15211), 4.21 (m 2H)
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4- (3-{16- (2- Hydr oxv- 2- net ropoxv) uvridin-3 y 5- 0X0
- 2- t hi oxaet day ddersiellgigrawn %Ql)tRZB%l rifluoronet hyI )benzom trile OH 10a)
Production of internedi ates Internediate 10. 1:

6- ( 2- Hydr oxy- 2- met hyl pr opoxy) pyri di ne- 3-carbonitrile WO

2011/ 029537PCT/ EP2010/ 005297 - 59 - N.:-..... ---lis\I

The in vitro pharmacokinetic properties of the compounds can be shown in the following assay:

5 Determination of metabolic stability in vitro (including calculation of hepatic in vivo blood

clearance (CL) and of maximal oral bioavailability (Fmax) )

The metabolic stability of test compounds in vitro was determined by incubating them at 1 pM
with a suspension of human liver microsomes in 100 mM phosphate buffer, pH7.4 (NaH,PO, x
H,0 + Na,HPO, x 2H,0) at a protein concentration of 0.5 mg/ml and at 37° C. The reaction was

10  activated by adding a co-factor mix containing 1.2 mg NADP, 3 IU glucose-6-phosphate
dehydrogenase, 14.6 mg glucose-6-phosphate and 4.9 mg MgCl, in phosphate buffer, pH 7.4.
Organic solvent in the incubations was limited to <0.2 % dimethylsulfoxide (DMSO) and <1%
methanol. During incubation, the microsomal suspensions were continuously shaken and aliquots
were taken at 2, 8, 16, 30, 45 and 60 min, to which equal volumes of cold methanol were

15 immediately added. Samples were freezed at -20° C over night, subsequently centrifuged for 15
minutes at 3000 rpm and the supernatant was analyzed with an Agilent 1200 HPLC-system with
LCMS/MS detection.

The half-life of a test compound was determined from the concentration-time plot. From the half-
life the intrinsic clearances were calculated. Together with the additional parameters liver blood
20  flow, specific liver weight and microsomal protein content the hepatic in vivo blood clearance (CL)
and the maximal oral bioavailability (Fmax) were calculated for the different species. The
following parameter values were used: Liver blood flow — 1.3 I/h/kg human; specific liver weight —

21 g/kg human; microsomal protein content — 40 mg/g.

With the described assay only phase-I metabolism of microsomes is reflected, e.g. typically
25  oxidoreductive reactions by cytochrome P450 enzymes and flavin mono-oxygenases (FMO) and

hydrolytic reactions by esterases (esters and amides).

The example testing experiments described herein serve to illustrate the present invention and the

invention is not limited to the examples given.

30



----- O .---4------ OH Sodium hydride (60% 346 ng) was added to a sol ution
of 2- nethylpropane 1,2-diol (650 ng; 7.2 mmol) in N, N-di nethyl formam de
(66. 7 nml )wendithessbat ch was stirred for 1 hour at room trenrpo@biore7 A

sol ution of 6-chloropyridine-3-carbonitggl-e (1000 ng) in

N, N-di met hyl formam de 5 (6.7 m) was added and the batch was stirred over
night at roomtenperature. The m xture was diluted with ice and a diluted
sol ution gf, ﬁﬁ @ijum chloride and extracted with ethyl acetate (3x). The
conbi ned orgahi ¢ phases were washed with a diluted sodi um chloride
solution, dried over sodrunrsulfate and filtered. The frltrate was
concent r att3H{i6 idhazs i i et 4 xhS-g idazelidi
(hexane hexan ﬁm%gwh gg;,tzg,r"enﬂ, 1) to gr ve the desr red product (508 rrg
2.6 10 nngprgi%FFFMFFT%%[TBT“B‘ 6 (m 1H), 7.81 (m 1H), 6.88 (m 1H),
4.26 (s, 2H), 2.35 (br, 1H), 1.33 (s, 614). 10b) Production of end product
15Starting from 6-(2-hydroxy-2Fre ylpropoxy)pyrrdrne 3-carbonitrile,
Exanpl e 10 was prepared usiyig sinilar conditions as described in the
preparation of Exanple 1. ‘-A@'l 13h: 8.17 (m 1H), 7.97 (m 1H), 7.91

(m 1H), 7.81 (m 2H), 6.82 (m 5.05 (s, 2H), 4.21 (s, 211), 3.08 (br
1H), 1.50 (s, 611), 1.33 (s, 6H e 11
443-{16- ( 2- Met hoxvet hoxv) nvri di n- 3-yl \ne |') -4, 4-di met hyl - 5- 0xo- 2- t hi oxoi m
i dazolidin-1- v1)-2-(trifluoronethylybenygonijrile WO

2011/ 029537PCT/ EP2010/ 005297 - 60 - 1 duction of internedi ates
Internediate 11. 1:
4-{3-[(6-Chl oropyridin-3-yl)nethyll -4, 4-di metHyl
-1-y1}-2- 5(trifluoromethyl)benzonitrile

N~ N
- B..a¥o- 2-t hi oxoi m dazol i din

1a) Production of intermediates
Intermediate 1.1:

4-Isothiocyanato-2-(trifluoromethyl)benzonitrile

10  Thiophosgene (6.3 ml; 82.7 mmol) was slowly added to a solution of 4-amino-2-
(trifluoromethyl)benzonitrile (14.0 g; 75.2 mmol) in tetrahydrofuran (140.0 ml) cooling in a water
bath at room temperature. The reaction was stirred for 2 hours at room temperature and finally
concentrated by evaporation. The residue was taken up in ethyl acetate and washed with a saturated
solution of sodium chloride in water. The organic phase was filtered using a Whatman filter and

15  concentrated by evaporation. The crude product was finally purified by chromatography (hexane =
hexane / ethyl acetate 2:1) to yield the desired product (16.6 g; 72.7 mmol).

'H-NMR (CDCl;): 7.84 (m, 1H), 7.59 (m, 1H), 7.48 (m, 1H).

4-Isothiocyanato-2-(trifluoromethyl)benzonitrile is commercially available (e.g. Fluorochem,

Oakwood, UK), too.

20



Starting from 6-chl oropyri di ne-3-net hanami ne (Al drich), Internediate 11.1
was prepared using simlar conditions as described in the preparation of
Exanpl e woX0iilekefNWR (CDC13): 8.45 (m 1H), 7.98 (m 1HpcT/&PId0(08291H) ,
7.87 (m 1H, 7.79 (m 1H, 7.35 (m 114y, 5.08 (s, 2H), 1.51 (s, 6H). 11b)
Production of end product A 1 N solution of potassiumtert-butylate in
tetrahydrofuran (0.18 m; 0.18 mmol) was added under 15argon to a sol ution
of 2-nmet hgy ﬁl{ﬁg% (11 nmg; 0.15 mmol) in tetrahydrofuran (0.6 m ) at room
t enper at ur e. atch was stirred for 30 mnutes at 50C before a sol ution
of 4-431(6- WO 2011/029537PCT/ EP2010/ 005297 - 61 -

chl or opyr f-dl-Imidazplet-phpyridines3-ganbenifsite - 5- 0x0- 2- t hi oxoi m dazol i di n- 1-y1}-2-(
trifluoronmethyQoen- zonitrile (80 ng; 0.18 nmol) in tetrahydrofuran (0.2

m ) was added. After 19 hours at reflux further 2-nmethoxy-ethanol (11 ny;
0.15 mml) and 1 N solution of potassiumtert-butylate in tetrahydrofuran
(0.18 m; 0.18 mvol) were added H t tch was refluxed for additional
28 5Shours. Further 2-nethoxy-ethanol {55\ '&ZS nmol ) was added and t he
batch was refluxed for 2 days. Finally; er;’1 N solution of potassium
tert-butylate in tetrahydrofuran (0.44 n; 0742 mmol) was added and the
batch was refluxed for 2 days. After cooling, the batch was diluted with

wat er §ndP&§%fuﬁFéa%n%W9&%gall% aywmgedmr sﬁmﬁ'gttsggghmpofwgam ¢ phases

were filtered using a n f| ter and concentr at ed evaporation. The

resi due mddorppnrrldﬂneei:lca@lgpnmlg@ 9 gyiéel mimphand Damidazede (@r“é@ué@ 1 pmolygn 0. 01

mol ) . Syé h{%{Hy)éﬁff&& erH 4t r%dn?ﬂe“pgﬁtu@ I'[Hmaét{oﬁrrﬂlgtgx% v@égtn"i_’é& at }&p’é
Sol vent A: H20 0 1A) vent B: Acetonitrile 15 1 ent: m n99%A 198

1. 00 m n9bouss bef@e THGmidareld (4% 900 IR mpol) Oasridded geago I mixtuie Bos wrwﬁ,am n

additional hour at 100°C. After cooling the reaction mixture was added to ice water. The precipitate
10 was washed with cool water and dried under vacuum at 50°C to yield the desired product (4.45 g;

26.2 mmol).

'H-NMR (CDCL): 8.76 (m, 1H), 8.42 (m, 1H), 8.09 (m, 1H), 7.66 (m, 1H), 7.47 (m, 1H), 7.24 (m,

1H).

Intermediate 1.3:

15  1-[6-(1H-Imidazol-1-yl)pyridin-3-yllmethanamine

H_N \ A
z = N \N

\—/

A solution of 6-(1 H-imidazol-1-yl)pyridine-3-carbonitrile (4.45 g; 26.2 mmol) in a 7 N solution of

ammonia in methanol (100 ml) was hydrogenated in an autoclave at 25°C with the use of Raney
20  Nickel (4.5 g; 50%) under a hydrogen atmosphere of 20 bar for 4 hours. The batch was filtered and

concentrated by evaporation to yield the crude product (4.60 g) that was used without further

purification.

1b) Production of end product

25  6-(1H-Imidazol-1-yl)pyridine-3-methanamine (4.55 g; 26.1 mmol) was suspended in
tetrahydrofuran (80.0 ml). After the addition of acetone cyanohydrin (8.0 ml; 87.2 mmol, Fluka),



20 Detector:DAD scan range 210-400 nm M5 ESI +, ESI-, scan range 160-1000
mz 1HNWR (CDC13): 8.18 (m 1H), 7.97 (m 1H), 7.91 (m 1H), 7.77 (m 2H),
6.82 (m wWl2p11502087(s, 2H), 4.47 (m 2H), 3.75 (m 2H), P8TAP2¢19/002bfj, 1.48
(s, 6H). WD 2011/029537PCT/ EP2010/ 005298 -- 62 - Exanple 12

4- (4, 4-Di met hvl-3-{f 6- (4-nmet hyl - 1"4-di azepan- 1-yl ) pyridin-3-yl | met hyll- 5- ox
0- 2- thioxoi mdazolidin-1-y1)-2-(trifluoronmethyl)benzonitrile N\ 5
Product i oy xp ﬁlnﬁmﬁamqy&t 6%@%&&&&1@%1&&?@%{}% reRliGwa sk REvef Rigfli &t ONS

as described in t reparati on of required starting
mat eri al BweRperafte- Ihezre%ﬁtlaa é’pﬁﬁhqe%n}iﬁyﬁqedrwlaf SYERORKI®ANT ne was pur chased
from UWkrorgsyn (for details see above). 1H NWR (CDC13): 8.17 (m

1 7 95 CS1 a (] T PO a SOUHO 1 4 98
1('3')211) BT(éélTB siddelwas tic Z%pﬁmetéﬂylh ﬁ}rﬁdoémnl)lkl)l 1t éiv@naém H) , 1 2(28 s

3H), 2.0 1(t(1ﬂyorgrp.5thyljp)e5@n(tgle (é% g; 28y dﬁﬁplé ar]_cgtnethylarll_l?ne (6.6 ml 4(7n; mmol) were
4- (4, 45D pRicBYrd Be fehetion Wk Roflux&t ©of I h&dr%@fo%ﬁ?%vgyécﬁ)wﬁ{rh@d by gVaﬁJ)rlatlon.

met hy1l1- 5- oxo- 2- 15t hi oxoi m dazolidin-1-y1)-2-(trifluoronmethyl)benzonitrile

The residue was taken up in methanol (68.0 ml). A 4 N solution of hydrogen chloride in methanol
(23.7 ml) was added and the reaction was stirred over night at room temperature. The reaction was
diluted with ethyl acetate and washed with saturated solutions of sodium bicarbonate and sodium
chloride. The organic phase was filtered using a Whatman filter and concentrated by evaporation.

10 The residue was purified by column chromatography (dichloromethane / ethanol 95:5) to yield the
desired product (3.03 g; 6.4 mmol).

'H-NMR (CDCL): 8.54 (m, 1H), 8.36 (m, 1H), 8.04 (m, 1H), 7.98 (m, 1H), 7.92 (m, 1H), 7.80 (m,
1H), 7.64 (m, 1H), 7.38 (m, 1H), 7.21 (m, 1H), 5.13 (s, 2H), 1.55 (s, 6H).

15 Example2

4-(4,4-Dimethyl-5-0x0-2-thioxo-3-{[6-(trifluoromethyl)pvridin-3-ylimethyvl}imidazolidin-1-yl)-

2-(trifluoromethylbenzonitrile

Example 2 was prepared using similar conditions as described in the preparation of Example 1. The
20  required starting material 6-(trifluoromethyl)pyridine-3-methanamine was purchased from Apollo

Scientific Limited, UK.

'H-NMR (CDCL): 8.79 (m, 1H), 8.04 (m, 2H), 7.91 (m, 1H), 7.80 (m, 1H), 7.71 (m, 1H), 5.16 (s,
2H), 1.54 (s, 6H).



WO 2011/ 029537PCT/ EP2010/ 005297 - 63 - Exanple 13 was prepared using
simlar conditions as described in the preparation of Exanple 1. The
requi red wbanticngssmat eri al PCT/EP2010/005297
2-met hyl -6-(trifluoronmethyl)pyridine-3-d@r-bonitrile was purchased from
Fl uorochem Gakwood, UK 51H NMR (CDC13): 7.99 (m 1H), 7.95 (m 1H), 7.84
(m 1H, 7.70 (m 111), 7.54 (m 1H), 5.08 (s, 2H), 2.72 (s, 311), 1.53 (s,
6H) . Exa xgmplé 3 . . . .
4-13-(16F§L%F%%TbxynethvfIp|nerldln-l-vIIpvrldln-B-yIInethyl)-4,4-d|nethyl-
5- 0x0- 2- 10t hi oxoi m dazolidin-1-vl1-2-(trifluoronethvbbenzonitrile

7 4-[4,4-Dimethw-3-({6-[2-(morpholin-4-yl)etho vridin-3-yI}methyl)-5-0x0-2- " " 0.

preparati On o e reqU|re starting materia

145- (am nomet hyppyri di n- 2. yl ] pi peri di ne-4-met hanol was purchased from
Ukrorgsyn (for details see above)~ 15 1HNWR (CDC13): 8.20 (m 111),
7.93 (m 2H), 7.78 (m 1H), F7 65 ?ﬁrziji) 6.65 (m 1H), 4.98 (s,

F
= S \/N

NZ
O
A
/

5  3a) Production of intermediates
Intermediate 3.1:

6-[2-(4-Morpholinyl)ethoxy]-3-pyridinecarbonitrile

o
JASER

—/

Under argon atmosphere, sodium hydride (60%; 0.65 g; 16.2 mmol) was added to a solution of 4-
10  morpholineethanol (1.42 g; 11.0 mmol) in N,N-dimethylformamide (90 ml) at room temperature.
The batch was stirred for 10 minutes at room temperature and then for 1 hour at 60°C. After
cooling to room temperature, a solution of 6-chloropyridine-3-carbonitrile (1.50 g; 11.0 mmol) in
N,N-dimethylformamide (10 mi) was added and the batch was stirred over night. Saturated sodium
bicarbonate solution was added and the batch was extracted with chloroform. The organic phase
15  was filtered using a Whatman filter and concentrated by evaporation. The residue was purified by
column chromatography (hexane / ethyl acetate 2:3) to yield the desired product (1.48 g; 6.4

mmol).
3b) Production of end product

Starting from 6-[2-(4-morpholinyl)ethoxy]-3-pyridinecarbonitrile, Example 3 was prepared using

20  similar conditions as described in the preparation of Example 1.



2H), 4.30 (m 211), 3.53 (m 2H), 2.87 (m 2H), 2.70 (br, 111), 1.78 (m

3H), 1.49 (s, 6H), 1.28 (m 2H). WD 2011/ 029537PCT/ EP2010/ 005297 - 64
- Exanpl ew02041/024334- Di met hvl-3- | 1.6-(2-methyl-1H i m iPdTAPRA0DOLIL) py ri d
in-3-yll netlryl}-5-oxo-2- -50-

t hi oxoi m dazol idin-1-y1)-2-(trifluoromethvl)benzonitrile 5Exanpl e 15

was prepared using simlar conditions as described in the preparation of
Exanpl e 1'H-NIMR (8O« 83t anj iH)g8. 2Bne 2y 8.04 (m, 1H), 7.79 (m, 1H), 6.77 (m, 1H), 5.01

6- (2- met hyl 5.4+ L, dazol.- 1- idi.ne- 3 et ' hased f
P B I e R T P T L
1H), 8.04 (m 1H), 7.99 (m 1H), 7.93 (m 1H), 7.81 (m 1H), 7.35 (m

101H), 7.30 (m 1H), 7.05 (m 1H), 5.15 (s, 2H), 2.63 (s, 3H), 1.56 (s,
6H). S\D 2011/ 029537PCT/ EP2010/ 005297

10  Example 4

4-(4.4-Dimethyl-3-{[6-(morpholin-4-yl)pyridin-3-yljmethyl}-5-ox0-2-thioxoimidazolidin-1-yl)-

2-(trifluoromethylbenzonitrile

15  4a) Production of intermediates
Intermediate 4.1:

6-(Morpholin-4-yl)pyridine-3-carbonitrile

20  Diisopropylethylamine (12.4 ml; 72.5 mmol) and morpholine (7.2 ml; 82.9 mmol) were added
dropwise to a solution of 6-chloropyridine-3-carbonitrile (10.1 g; 73.0 mmol) in N,N-
dimethylformamide (78.0 ml) and water (26.0 ml) at room temperature. The batch was stirred at
90°C over night. After cooling to room temperature, diluted solutions of sodium chloride and
sodium bicarbonate were added and the batch was extracted with ethy! acetate (2x). The combined

25  organic phases were filtered using a Whatman filter and concentrated by evaporation to give the
crude product (13.6 g) that was used without further purification.

'H-NMR (CDCl;): 8.41 (m, 1H), 7.62 (m, 1H), 6.58 (m, 1H), 3.80 (m, 4H), 3.65 (m, 4H).



- 65 - Exanple 16

4-(3-{16-(4, 4-D et hvl - 2- oxopyrrolidin-1-vDpvridin-3-yllnethyll-4, 4-di nmethv
| - 5- ox0- 2wot2bimeessm dazol i di n-1-v1)-2-(trifl uoronethyl) pemmpenoizer 0
NN 516a) Production of internmedi ates l-istiernedi ate 16.1

6- (4, 4- D net hyl- 2- oxopyrrolidin-1-yl)pyridine-3-carbonitrile 10 A solution
of 4, 4-di net hyl pyrrolidin-2-one (purchased from Key Organics Limted, UK
991 nm, (2 M) was added to a suspension of sodi um
hydri de (608{;“;&‘“3)0nl ef"gb%l?ﬁgtene (1 mM) at OC. The batch was warmed to room
tenperature before a suspension of 6- chloropyridine-3-carbonitrile (606
ng; 4.4 mysrng frem elmerboliA-Wnyriding-3athenitrilyxamaledvaspsepated ppipgisigilarg5C f or
5 hours. %f{ﬁl{ong%)&és&g)edﬁmep@ &hiohRs Eadeigd to ice water and extracted vvith
ethyl 15 acetate The conbi ned or anl C hases were filtered using

Wat man f i HtNMRq 6 Nidedt (m 4, BY6 dna Hba?t? ., 1H)n&. 78«51, d b XA&%(I}@U}H)rl ed

by col g /8t C t 0 give the desired
pr oduc (@; @5‘1“@ %@PE%%W%%&N@( E:&ﬁ)?ﬁg}?s?](ﬁé}%ll), 7.90 (m 1H),
3.83 (s, 2H), 2.52 (s, 2H), 1.24 (s, 611). WD 2011/029537PCT/ EP2010/ 005297
- 66 - Starting from

6- (4, 4-di met hy1- 2- oxopyrrolidin-1-yppyridine-3-carbonitrile, Exanple 16 was
pr epar ed mlar conditions as described in the preparation of

Exanpl e 1% (CDC13): 8.43 (m 1H), 8.41 (m 1H), 7.97 (m 1H), 7.91
(m 1H), 7.82 (m 211), 5.08 (s, 2H), 3.82 (s, 2H), 2.49 (s, 2H), 1.50 (s,
6H), 1.24 _Mmrthvl-S-oxo-&{l6—(tetrahvdro—2H-pvran-4-vloxv)pvridin-3-vlImethvl}-2-

thioxoimidazolidin-1-yD-2-(trifluoromethyl)benzonitrile

FF

10

Example 5 was prepared using similar conditions as described in the preparation of Example 1. The

required starting material 6-(tetrahydro-2 H-pyran-4-yloxy)pyridine-3-carbonitrile was purchased

from ABCR GmbH & Co. KG, Germany.

'H-NMR (DMSO-d): 8.34 (n, 1H), 8.28 (m, 1H), 8.24 (m, 1H), 8.04 (m, 1H), 7.79 (m, 1H), 6.75
15 (m, 1H), 5.11 (m, 1H), 5.00 (s, 2H), 3.81 (m, 2H), 3.43 (m, 2H), 1.94 (m, 2H), 1.57 (m, 2H), 1.43

(s, 6H).

Example 6

20  4-(3-{[4-Amino-2-(morpholin-4-yD)pyrimidin-5-yljmethyl}-4.4-dimethyl-5-ox0-2-

thioxoimidazolidin-1-v1)-2-(triflucromethyl)benzonitrile




5 Exanple 17

4-0-{1. 2-(1H I mdazol -1-yl)pvrimdi n-5-vil nmethyll-4,4-dinmettivl-5-o0xo0-2-th
oxoi m dazwbi2dimb9sst) - 2-ftri fl uoromet hvbbenzonitrile  1@CBtEerdiongs2hT om

2- (1H i m dazol -1-yl ) pyri m di ne-5- met hangpine hydrochl ori de whi ch was

pur chased from Ani chem Inc, North Brunsw ck, USA Exanple 17 was prepared
using simlar conditions as described in the preparation of Exanple 1.

1H NWR (CDC13): 8.85 (m 2H), 8.61 (m 1H), 7.99 (m 1H), 7.90 (m 1H),
7.87 (m 1H), 7.78 (m 151H), 7.18 ( 1 5.06 (s, 211), 1.61 (s, 6H)

WD 2011/ 029537PCT/ EP2010/ 005297 ¢- 67 - nple 18

4-(4,4-Di nmet hvl-3-116-(1-neth - vl)ﬂ@Vidin-3-viInEthylI-5-oxo-
2- thioxoinidazolidin-1-v1)-5-(t u;fﬁﬁeth nzonitrile Nj< 5 18a)
Producti on of internedi ates [Dtr di at eS18.4¢: /N

6- (1- Met hyl - 111- pyrazol -4-ylIN$yri di ne-3-carbowi{rile 10 Under argon a

sol ution of sodium carbonate (348 ng, 3.28 nmol )N+R water (1.5 m) was
added to a sol ution of 6-ch|oropyridine-3-carbogL;r |l e (200ny, 1.44 mmol)
and 1-nethyl-4-(4,4,5,5- tetranethyl-1, 3, 2-di oxahogol an-2-y1)-1H pyrazol e
(274 mg, 1.32 mol) in 1, 2-di met hoxyethan (2.9 ml). Finally,

tetraki s(tri phenyl phosphi ne) pal | adi un{0) (166 ng, 0.14 mmol) was added and

the 6a) Production of intermediates

Intermediate 6.1:

4-Amino-2-(4-morpholinyl)-5-pyrimidinecarbonitrile

A solution of 4-amino-2-chloro-5-pyrimidinecarbonitrile (3.0 g; 19.0 mmol) and morpholine (2.0
ml, 23.3 mmol) in N,N-dimethylformamide (30.0 ml) was stirred at 60°C. After 20 hours further
morpholine (1.0 ml; 11.6 mmol) was added and the batch was stirred for additional 5 hours. The
10 batch was concentrated by evaporation. The residue was taken up in ethyl acetate and washed with
10% citric acid solution, saturated sodium bicarbonate solution and finally saturated sodium
chloride solution. The organic phase was dried over sodium sulfate, filtered and concentrated by

evaporation to give the desired product (3.5 g) that was used without further purification.
1H-NMR (DMSO-di): 8.24 (s, 1H), 7.27 (br, 2H), 3.67 (m, 4H), 3.56 (m, 4H).

15
6b) Production of end product

Starting from 4-amino-2-(4-morpholinyl)-5-pyrimidinecarbonitrile, Example 6 was prepared using
similar conditions as described in the preparation of Example 1.

20 'H-NMR (CDCl): 7.97 (m, 1H), 7.90 (m, 1H), 7.86 (m, 1H), 7.75 (m, 1H), 5.55 (br, 2H), 5.05 (s,
2H), 3.74 (m, 8H), 1.53 (s, 6H).



15 batch was stirred in a sealed tube in a mcrowave at 135C for 30 m n.
After cooling, the batch was diluted with ethyl acetate and washed with

di | ut ed swbuviwnsssef 0.5 N sodi um hydroxi de and sodi um ebir@mpeae/00sebe
organi ¢ phase was dried over sodiumsulbate, filtered and concentrated. The
resi due was purified by colum chromat ography (hexane 4 ethyl acetate) to
give the desired product (190 ng; 1.03 mml). WO :

2011/ 02958 £ P I1.2P2010/ 005297 - 68 - 111-NMR (D6-DMVBO): 8.87 (m 1H), 8.40
(m 111), m 1H), 8.08 (m 1H), 7.81 (m 1H), 3.86 (s, 3H). b)
Product i on of end product Startlng fron1_
6- ( 1- met hf(d.4Dimothyl3{[642meth L : =18 was prepar ed

using 5si mdna,ﬁmfagmam Pﬂﬁ %nﬂ@&%ﬁkﬂ_ﬁﬂbéﬁoﬁx@leprepar ation of Exanple 1.
1H NWVR ( , 7. m .94 (m 1H), 7.92 (m 2H),
7.82 (m 2H), 7.45 (m 1H) 5.11 (s, 2H), 3.96 (s, 3H), 1.52 (s, 6H).

Exanpl e 19 10

O
4(4, 4-Di net hvl - 3416- (4-nethyl -A-imd = 1-vbpvridin-3-vl | nethyll-5-o0xo-2-
t hi oxoi m dazolidin-1-v1)-2-(tr)Al uorongeth nzonitrile 19a) Production
of internediates |Internedi ate” 19 —
156- (4- Met hyl -11-/-1im dazol - 1-yl) i di ng-3-¢arbgnitrile Pot assi um
carbonate (2.00 g; 14.4 mol ) as ~ddded unde irring to a solution of 6-
chl oropyridine-3-carbonitrile (2.00 g; 14.4 mmoly,_and 4-net hyl -1Hi m dazol e

(1.42 g; 17.3 mmol) 20in dinmethyl sul foxide (18.% mY at roomtenperature.
The reaction m xture was stirred at 100C for

2011/ 029537PCT/ EP2010/ 005297 - 69 - 6 hours bef of€%f urt her pot assi um
carbonate (0.40 g; 2.9 mmol) and 4-nethyl-1Him dazole (0.24 g; 2.9 mol)
wer e added. The m xture mas stirred additional 3 hours at 100C. After

coolln he reaction m xture, ded to,ic ter. The. i pi

was hed #ﬁa‘%% W\ﬂ%{PréPar NI f‘H‘ 198} & 46%3’8‘@@& thepy elﬁ’f%‘&gé’?g’(af‘%e jhe 10. 1
ol ) . 51ﬂeqﬁnéﬂl\ﬁrﬁr@anm)S-(Z—ﬂleﬂ@hﬁd’ﬂ)hoLWrylﬁyyﬁdmé BmeltdhamiBie 49s fuithadellfjom 7. 96
(m 1H, Zlkrorgsg'nnhB E?una 219

'H-NMR (CDCL): 8.22 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.79 (m, 1H), 7.71 (m, 1H), 6.62 (m,
10 1H), 5.01 (s, 2H), 4.02 (m, 3H), 3.70 (m, 2H), 2.96 (m, 1H), 2.62 (m, 1H), 1.50 (s, 6H), 1.26 (d,
3H).

Example 8

15 4-{3-[(6-Methoxypyridin-3-yDmethyvl]-4.4-dimethvl-5-0x0-2-thioxoimidazolidin-1-y1}-2-
(trifluoromethyl)benzonitrile




(s, 3H). b) Production of end product Starting from

6- (4- et hyl - 1H-i m dazol - 1-yppyri di ne-3-carbonitrile, Exanple 19 was

pr epar ed wOusimges7m | ar conditions as described in theprpraprariatdizor of

Example 1. 1H- NWR (CDC13): 8.51 (m 111$4-8.35 (m 1H), 8.00 (m 2H), 7.92

(m 1H, 7.80 (m 111), 7.34 (m 21-1), 5.12 (s, 211), 2.32 (s, 3H), 1.54

(s, 6H). 15 Exanple 20

44, 4~ 08 WehiiLs Sk f8ndrds T b E A 8 4l ARG Bl oo o it e

2- thioxol mdazolidin-1-y 2-(trifluoromethyl)benzoni Oa)

Pr oduct i ofedgied %ﬁ%@&m@fﬁraql ésnezlwxvm@médmb@awewas purchased from Enamine Ltd,,

6- ( 1- Met hyjksaddd pyrazol - 5-yfl pyri di ne-3-carbonitrile WO

2011/ 029537PCT/ EP2010/ 005297 - 70 - Under argon a solution of sodium

car bonat eﬁB?O , 8.21 mmol) in water ;3. H%rﬂ s added to a solution of

6- chl o? op LafBdhme Hi} 297 odkD, 7.3 @ 1ol 80 (BndHh 7 ré(ny H)s0.0a(m, 5, 5-

t et ranet hyiy g@(ggﬁb’@@g@rﬁi)gﬂ; éﬁ) 1H— pyrazole (685 ng, 3.30 mmol) in

1, 2- dlnethoxyethan 5 (7. I nally,

tetraki s(triphenyl phosphi ne) pal | adi um(0) (417 ng, 0.36 nmol) was added and

the batch was stirred in a sealed tube in a mcrowave at 135C for 30 mn.

After cooling, the batch was diluted with ethyl acetate and washed with

diluted solutions of 0.5 N sodi um hydroxi de and sodi um chl ori de. The

organi ¢ peasgpds dried over sodiumsulfate, filtered and concentrated. The

residue was purified by colum chromat ography (hexane 4 ethyl acetate) to

gi ve the desi r6ed product . (569 10 ng; 3.04 mml) : 9.97 (m
X0~

1H), Q; 364Gn Lplminp- brox da~1A1- u- g,_ul‘,_. Npyn m_

6- (1- met hyT- ile, Exanple 20 was
prepared using 15sim |l ar condltlons as described in the preparation of
Example 1. 1H NMR (CDC13): 8. g} 7.99 (m 1H, 7.91 (m 2H), 7.81
(m 1H), 7.61 (m 1H), 7ﬁj\(m 111), 661(m 1H). 5.15 (s, 2H), 4.25 (s,
3H), 1.54 (s, 6H).

S /T
S N -0

LA,

z//

9a) Production of intermediates
Intermediate 9.1:

15  6-(Thiomorpholin-4-yl)pyridine-3-carbonitrile

N
= 7 N_J
N—
— /

A solution of thiomorpholine (1.34 g; 13.0 mmol) in N,N-dimethylformamide (2.0 ml) was added

dropwise to a solution of 6-chloropyridine-3-carbonitrile (1.00 g; 7.2 mmol) in N,N-

dimethylformamide (8.0 ml) at room temperature. The batch was stirred at room temperature over
20  night. Cold water (50.0 ml) was added and the batch was filtered. The precipitate was washed with

water / ethanol (4:1) and finally dried in vacuo to give the desired product (1.08 g; 5.3 mmol).

'H-NMR (DMSO-ds): 8.45 (m, 1H), 7.81 (m, 1H), 6.91 (m, 1H), 3.97 (m, 4H), 2.58 (m, 4H).



WD 2011/ 029537PCT/ EP2010/ 005297 - 71 - Exanple 21

4-(3-1[6-(4-Chl oro-2-net hyl -1H i m dazol - 1-yl ) pyridi n-3-yl |l met hyl | -4, 4-di nmet
hyl - 5- oxow®-20t120580i m dazol i di n-1-v1)-2-(trifl uoronet hylprivampzewioos2zot e Cl 5
21a) Production of intermedi ates Internsgi-ate 21. 1:

6- (4- Chl oro- 2- net hyl - 1H-i m dazol - 1-yl ) pyridine-3-carbonitrile NNIN ----.
\---& Cl 10 Potassium carbonate (734 ng; 5.3 nmmol) was added under stirring
to a sol utmtgnn fvochl oropyridine-3-carbonitrile (735 ng; 5.3 mml) and
5-chl oro- 2- T I1)H-|mdazole (619 nmg; 5.3 mml) in dinethylsul foxide (5.2
m) at roomterrperature The reaction mxture was stirred at 100C for 2
hours. Af fdi-oxidethiemorphplin-g-yhpyrni¢ineicarhonitritas added to ice water. The
precipitate was washed with cool water and dried to yield the desired
product (935 ng; 4.3 nmol). ~ 9.03 (m 1H), 8.54 (m 1H),
7.89 (m 1H), 7.84 (m 1H), Pradugtion of end product
Starting from _ \ /

6- (4-chl oro-2-net hyl -1H i m dazol - 1-yl)pyri di ne-3-carbonitrile, Exanple 21
was prepared using simlar conditions as described in the preparation of

Exarrpl el Iron(III)chfoHiNVBrr(gC@@i%)mol)gwﬁjadﬁéﬂto ABlutich d7 6- ((H'Bm&bﬁolm]l W yfuﬂﬁhe iH),
7.93 g\ 5%) ‘3 01H), eﬁl 2H)
2.60 (2, $ 0"“111%('?0 ug % ﬁwmolma%%%ﬂtfl&fz(%@#@ﬁ/twaé(ﬁé@ or 107‘2‘““teE%tarrpl e

22 _ room tem erature Periodic acid (500 mg; 2.6 mmol) was added and the batch was stirred for 2.5
4-14,4-Dinretl i v1- 611_{%1 I|mno-1 oxi do- Wt hi onor phal i n-4-vi |l pyrid
in-3-vll mlr:}f)lH? pt)room temperature e batc was dlluted with ethyl acetate and washed with a saturated

5- 0X0- 2- t Bb1QNeH dTis6AER Lhidkde. Thd drkdmphaké Whd flRFANBInE Y WIRRRQ Vil hlde

concentrated in vacuo. The residue was purified by column chromatography (dichloromethane /

10 ethanol 9:1) to give the desired product (248 mg; 1.0 mmol).

'H-NMR (DMSO-ds): 8.50 (m, 1H), 7.87 (m, 1H), 7.06 (m, 1H), 4.27 (m, 2H), 3.89 (m, 2H), 2.84
(m, 2H), 2.68 (m, 2H).

Intermediate 9.3:

15 N-[4-(5—Cyanopyridin-2-yl)—1-oxido-1?»6-thiomorpholin-1-ylidene]-2,2,2-triﬂuoroacetamide

P-4

N
= SN s
—/

// \\

0

To a suspension of 6-(1-oxidothiomorpholin-4-yl)pyridine-3-carbonitrile (187 mg; 0.85 mmol),
trifluoroacetamide (191 mg; 1.69 mmol), magnesium oxide (136 mg; 3.38 mmol), and rhodium(II)
acetate dimer (17 mg; 0.09 mmol) in dichloromethane (20 ml) was added iodobenzene diacetate
20 (408 mg; 1.27 mmol) at 40°C. The resulting mixture was stirred 6 hours at 40°C and finally
concentrated on silica. The residue was purified by column chromatography (dichloromethane /

ethanol 97:3) to give the desired product (266 mg, 0.80 mmol).

'H-NMR (DMSO-d;): 8.56 (m, 1H), 7.97 (m, 1H), 7.13 (m, 1H), 4.46 (m, 2H), 3.89 (m, 4H), 3.81
(m, 2H).



22a) Production of internmediates Internedi ate 22. 1:

641- (Met hyl i m no) - 1- oxi do- 116-t hi onor phol i n-4-yl | pyri di ne-3-carbonitrile 10
For mal dehydeo{1®2837m , 4.2 mol ) was added to a sol uti orC®fEP2010/005297

6- (1-i m no-|-oxi do-1X6- thionorpholin-45gppyridine-3-carbonitrile
(I'nternediate 12.4) (200 ng, 0.85 mmol) in formc acid (4.30 mM) and the
batch was stirred at 80C for 24 hours. After cooling, the batch was added
to 15wat eg,, gﬂgtﬁgg pgcted with ethyl acetate (1x) and dichl oromethane (3x).
The conbi ned organi c phases were filtered using a Whatman filter and
concentrated by evaporat| on . The residue was purified by colum

chr omat og6dpiminoeli-ctidel b rtbidmorphglinet-Bpyoidies3-Sarbositrleve t he desired product
(82 ng, 0.33 mol). 11-1-NIVIR (DMSO-d6): 8.51 (m 1H), 7.92 (m 1H), 7.06
(m 1H), 4.26 (m 211), 3.76 (m 211),,3.14

2011/ 029537PCT/ EP2010/ 005297 _ZS -//b) \Pr o uctlgaNUf end product Starting
from
6-[ 1- (et hyl i m no) - 1- oxi do- 1X6-t hi o hol |H/yI?pyr| di ne-3-carbonitrile,
Exanpl e 22 was prepared using simlar conditions as described in the

5 A PR o 2 b gdo Ty 10
El Z A £21!—§D, B’]f@l\]/g;-o(agqtamﬂg (242 %&50 8 m:‘(g)ﬂi)qlp mjbt}EQol((? 0 BB} roo?;lalr)mmraulzavas addeJd i)
pyr i di n- g'_ﬁét%mﬂ %ﬁat% S zoI i J§lo ) :11[ﬁ ﬁ{rﬁr %-J'AQEt rgggrrolrré)tuﬁy}%“g}én 9 rile
23a) Prodiibe bacmh vods dillntteé lwrmbdthat sstaterind maghdd &/utb a38urdted solution of sodium chlorlde

6-14- (Tri Iy HQ%%HPML%& '%(asji’i_ﬁe %E‘u%g%'vgéanéﬁ A bl Dz A Gl RARLL, 'r}. Ereli 8&?&?' um

carbonat e er stirring to a Sso I on
6- chl or opyuwrifgidixg-column chromatography (dichloromethane / ethanol 95:5) to give the desired product

10 (104 mg; 0.44 mmol).

'H-NMR (CDCly): 8.48 (m, 1H), 7.72 (m, 1H), 6.74 (m, 1H), 4.29 (m, 2H), 4.17 (m, 2H), 3.11 (m,
4H), 2.66 (br, 1H).

Intermediate 9.5:

15  Ethyl [4-(5-cyanopyridin-2-yl)-1-oxido-1A°-thiomorpholin-1-ylidene]carbamate

g

o

/,

o’ N <
o

N S\
N:—</:>—N S
— _/

To a solution of 6-(1-imino-1-oxido-1A°-thiomorpholin-4-yl)pyridine-3-carbonitrile (100 mg; 0.42
mmol) in pyridine (4.0 ml) at 0°C was added ethyl chloroformate (60 mg; 0.55 mmol). The mixture

20  was slowly warmed to room temperature and stirred over night. The batch was concentrated in
vacuo and the residue was taken up in ethyl acetate. The organic phase was washed with a saturated
solution of sodium chloride, filtered using a Whatman filter and concentrated in vacuo. The residue
was purified by column chromatography (dichloromethane / ethanol 95:5) to give the desired
product (91 mg; 0.29 mmol).



3-carbonitrile (1.02 g; 7.3 mml) and 4-(trifluoronethyl)-1Him dazole
(1.00 g; 7.3 mmol) in dinmethylsulfoxide (7.1 m) at roomtenperature. The
reacti on woxbiwewsas stirred at 100C for 2 WO 2011/ 02998Th®ldibwaan/ 005297
- 74 - hours. After cooling, the reactign-m xture was added to ice water.
The precipitate was washed with cool water and dried to yield the desired
product (1.49 g; 6.3 mol). "HN VIR (DMSO-d6): 9.02 (m 1H), 8.82 (m 1H),
gt g?tl(glg ?}E%ﬁr%ﬁ(@écﬂﬁh 43\h; 118, 166 (D 1188.78 &n, B, A BIHC 5110D.18q, 088 4%

644- (trifRPHdBEmhIH) 3 30mmaBak-3l ¢ 3¥.i pyri di ne-3-carbonitrile, Exarrpl e 23
was prepared anal ogously to the preparation of Exanple 1. 1H NMR (CDC13):
8.58 (m 1H), 8.36 (m 1H), 8.09 (m 1H), 7.99 (m 2H), 7.93 (m 1H), 7.81
(m 1H), 7.42 (m 1H), 5.15 (s, 2H), 1.56 (s, 6H). Exanple 24

4- (4, 4- D et hvl- 5- oxo- 3- 116- (t hi en- 2-v1) pyri di n-3-vil met hyl | - 2-t hi oxoi m daz
ol i di n- 1- Intprmedigte 9:6¢ | yor omet hyl ) benzonitrile 24a) Production of
internediates Internmediate 24.1: 6-(Thien-2-yl)pyridine-3-carbonitrile WO
2011/ 08 95&??# gﬁg@%@f&ﬁﬁﬁﬂgtriﬂuZﬁymethﬂ{%Gﬁ?gl%s,%ﬁn&hﬂﬂi-bﬁd-ﬂfhiﬂoirﬁﬂd&dli?ﬁn—
carbonate n? 8.2 Mol ) 1n water .6 was added to a solution of
6- chl or opjryiimethypyrdins; w1l raxide- o ahomgrpiolip-1pylideneiearhamate 5 5.

tetramet hyl-2-(thien-2-yl1)-1, 3, 2- di oxabor ol ane (692 ny, 3. 3 mmol) inl,2- 5
di et hoxyethane (7.3 nl). Finally, tetrakis(triphenyl phosphine)pall adi un(0)
(417 ng, 0.4 mol ) was added and the batch was stirred in a sealed tube in
a mcrowave oven at 135C fko D0 mn. After cooling, the batch was diluted
with ethyl acetate anchs&ashe Bith diluted solutions of 0.5 N sodi um

hydr oxi de and sodi um chi® The @rgani ¢ phase was dried over sodium
sulfate, filtered and concé ted The residue was purified by colum 10
chromat ogr aphy (hexane 4 et to give the desired product (490
ng; 2.6 mmol).

Starting from ethyl [4-(5-cyanopyridin-2-yl)-1-oxido-1A°-thiomorpholin-1-ylidene]carbamate,

10  intermediate 9.6 was prepared using similar conditions as described in the preparation of Example
1.
'H-NMR (CDCl;): 8.28 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.80 (m, 2H), 6.76 (m, 1H), 5.01 (s,
2H), 4.36 (m, 2H), 4.16 (q, 2H), 4.00 (m, 2H), 3.67 (m, 2H), 3.29 (m, 2H), 1.53 (s, 6H), 1.30 (tr,
3H).

15
9b) Production of end product

Ethyl {4-[5-({3-[4-cyano-3-(trifluoromethyl)phenyl]-5,5-dimethyl-4-ox0-2-thioxoimidazolidin-1-
yl}methyl)pyridin-Z-yl]-1-oxido-1X6-thiomorpholin-1-ylidene}carbamate (29 mg; 0.048 mmol)
was dissolved under stirring in concentrated sulfuric acid (0.54 ml) at room temperature. After
20 25 hours the batch was cautiously added to ice water and basified with saturated sodium
bicarbonate solution. The batch was extracted with ethyl acetate (2x). The combined organic
phases were filtered using a Whatman filter and finally concentrated in vacuo. The residue was

purified by HPLC chromatography to give the desired product (12 mg; 0.02 mmol).



1HNWR (DVMBO-d6): 8.91 (m 1H), 8.29 (m 1H), 8.09 (m 1H), 7.98 (m 1H),
7.77 (m 11-1), 7.21 (m 1H). b) Production of end product 15Starting from
6- (t hi en-woybypyesssdi ne- 3-carbonitrile, Exanple 24 was preparedoanabogousl|y
to the preparation of Exanple 1. 'H NVR58CDC13): 8.61 (m 1H), 7.99 (m
1H), 7.93 (m 1H), 7.88(m 1H), 7.80 (m 1H), 7.67 (m 1H), 7.59 (m 111),
7.42 (m 1H), 7.13 (m 1H), 5.11 (s, 2H), 1.52 (s, 6H. WO

2011/ 029537RCT/ EP201

4- (4 4. DF RETRG1 -5 ox%wiﬁ%{j‘"@%ﬁ’ e FAEEDh T v Sams Mangper 06T, GO, DADy .
t hi oxoi mi dazol i di n-1 2996) ERSD2A24, SQBY3®Fet hyl ) benzonitrile 5 25a)

Producti og,fhy,! nter”ﬁ'&rﬁ’ésﬁ%lh@hﬁrl%ﬁl@t m2°. 1:

6- ( 2- 0x0|r§1dazolld|n ﬁ pyri |ne30arbon|trlle 0 N NH \/
olvent: A= +'0.1% HCOOH
5 B = Acetonitrile
Gradient: 0—1 min 10% B, 1-7.5 min 10-100% B, 7.5-10 min 100% B
Flow: 25 mL/min
Temperature:  Room temperature
Detection: DAD scan range 210-400 nm
10 MS ESI+, ESI-, scan range 160-1000 m/z
ELSD
Retention 6,.4 — 6,.8 minutes

'H-NMR (CDCL): 8.26 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.78 (m, 2H), 6.73 (m, 1H), 5.01 (s,
15 2H),4.21 (m, 2H), 4.09 (m, 2H), 3.10 (tr, 4H), 2.60 (br, 1H), 1.52 (s, 6H).

Example 10

4-(3-{]6-(2-Hydroxy-2-methyvlpropoxy)pyridin-3-ylimethyl}-4.4-dimethyvl-5-0x0-2-

thioxoimidazolidin-1-y)-2-(trifluoromethyl)benzonitrile

F F
N F
N o)
<
2N
S J ?(l
=~ O\\F
OH

20

10a) Production of intermediates
Intermediate 10.1:

6-(2-Hydroxy-2-methylpropoxy)pyridine-3-carbonitrile



Under stirring a solution of imdazolidin-2-one (2.51 g, 28.0 mmol) in

di met hyl sul foxide (6.0 m) 10 was added dropwi se to a suspension of sodium
hydri de (WO®11(Q982 g, 15.4 mol) in toluene (3 nl) at @CTEPdew/06s29dn. The
batch was warnmed to room tenperature and9a sol uti on of 6-

chl oropyri di ne-3-carbonitrile (2.00 g; 14.0 mmol ) in dinethyl sul foxide (6
m ) was added. The batch was stirred at 95C for 5 hours. After cooling, the

reaction mxture was added to i ge_wat nd extracted with ethyl acetate
(2x). The comnbi ned organi ¢ phases™ é’féltered using a Whatman 15filter
and concentrated by evaporation . Th e was purified by colum

chr omat ogr aphy (di chl or onet hane / ethanol 9\1)/to give the desired product
(89 nmy, 0.5 nmmol ). 1H NWR (CDC13): 8.56 (m 8.41 (m 1H), 7.81 (m
1H), 5.32 (br, 1H), 4.19 (tr, 2H), 3.62 (tr, b) Production of end

product WO 2011/ 029537PCT/ EP2010/ 005297 - 77 - Starting from
6- (2-oxoi m dazolidin-1-yl)pyridine-3-carbonitrile, npl e_25 was pre%ared

anal ogous Pty thlféi%?%éﬁéﬂga Wappddeg toasoution of %mﬁmp(mé? ~diog (639 mgsy/

(8b28 (1Lnb Hj)oi) 713 MIV- dﬁﬁ&hylf%ﬂﬂamxae &%.7(n arﬂd'"ﬂ}le ba?ehKJas(sfﬁred?iH} i h&lr@ﬁro()ﬁm 2H) , 93
r tr
(R) - 4- 14, EF"}HEWE{T% y&so@tlfv ef ¢ FH%&OHVT"(“E?;? -%W%Wﬂo%n@m %Véwmngwlf%qmaameno}

pyri di 8- 3¢6.7 ml) was added and the batch was stlrred over night at room temperature. The mixture was
yl) met hyl | - 5- oxo- 2- t hj oxoi mi dazol i di n- Ié%ll 2-(trifluorome thyl)benzonltrlle

10 26a) Pf%l&ifbwﬂbﬁe aid 3 ditutrdrsalyfion efsodinmehionds %Itdeex%“‘?fl with ethyl'acetate (3x). T
(R) - 6- { [ MedrwihddVrkAR) fhARE WereXPashdd Wit wdiluebaR6diamicRIRYBY éohilion Ciridd 63drRedhr i | €

sulfate and filtered. The filtrate was concentrated in vacuo and the residue was purified by column

chromatography (hexane = hexane / ethyl acetate 1:1) to give the desired product (508 mg; 2.6
10  mmol).

'H-NMR (CDCl;): 8.46 (m, 1H), 7.81 (m, 1H), 6.88 (m, 1H), 4.26 (s, 2H), 2.35 (br, 1H), 1.33 (s,

6H).

10b) Production of end product

15  Starting from 6-(2-hydroxy-2-methylpropoxy)pyridine-3-carbonitrile, Example 10 was prepared
using similar conditions as described in the preparation of Example 1.
'H-NMR (CDCl;): 8.17 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.81 (m, 2H), 6.82 (m, 1H), 5.05 (s,
2H), 4.21 (s, 2H), 3.08 (br, 1H), 1.50 (s, 6H), 1.33 (s, 6H).

20

Example 11

4-(3-{[6-(2-Methoxyethoxy)pyridin-3-ylJmethyl}-4.,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-
yl)-2-(trifluoromethyl)benzonitrile




Sodi um hydride (60% (79 ng, 2.0 mmol) was added to a sol ution of
(R-(-)-S-nethyl-S- 15phenyl sulfoximn (560 ng, 3.6 nmol) in toluene (1.0
m ) at OGvOorrdavo2essgon. A sol ution of 6- chloropyridi ne- Bcrarbaniods2pt e (250
ng; 1.8 mmol) in toluene (2 mM) and DVF602 m ) was added and the batch was
stirred at 95C for 6 hours. After cooling, the reaction m xture was added
to ice water and extracted with ethyl acetate (2x). The conbi ned organic
phases were filtered using a Waattman filter and concentrated by evaporation
. The residue was purifiegqy co Udmm chr omat ography 20(di chl oronet hane /

et hanol 95:5) to give the desi prodget (87 ng, 0.3 mol). WO

2011/ 029537PCT/ EP2010/ 005297 NVR (CDC13): 8.31 (m 1H), 7.99 (m
2H), 7.67 (m 2H), 7.57 (m 2 1H), 3.40 (s, 3H). b) Production
of end product 5Starting from

(R -6-{[ nmet hyl (oxi do) phenyl - X6- sul fghyl

Exanpl e 26 was prepared anal ogously to

11-1-NWR (CDC13): 8.12 (m 1H), 8.01 (m 2 ~86 (m 1H), 7.90 (m 1H),
7.78 (m H), 7.67 (m 111), 7.62 (m 1H), 7756 (\m 2H), 6.87 (m 1H), 5.02
(d, 1H), 4.93 (d, 1H), 3.37 (s, 3H, 1.42 (s, 6H). 10 Example 27

4- (4, 4-Di nmet hyl- 3-{[ 6- (5- et hyl 4H pyrazol 4-v1l) pyri digw=3- vl | net hyl ) - 5- oxo- 2-
t hi oxoi m dazolidin-1-y1)-2-(trifluoronethyl)benzonitrile CH3 CH3 CH3
1527a) Production of internediates Internediate 27.1: Mxture of

6- (3-neth -1 i di ne-3-carbonitrile and
6- (5- nmet hiﬂ@ ﬁ%&%§§§+'f}efﬁe%§¥{sdi ne- 3-carbonitrile

am no} pyri di ne-3-carbonitrile,
aration of Exanple 1.

Intermediate 11.1:

4-{3-[(6-Chloropyridin-3-yl)methyl]-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-yl}-2-

S (trifluoromethyl)benzonitrile

F F
F
N\\ o
s)\N
N
73

Starting from 6-chloropyridine-3-methanamine (Aldrich), Intermediate 11.1 was prepared using
similar conditions as described in the preparation of Example 1.

10  'H-NMR (CDCl): 8.45 (m, 1H), 7.98 (m, 1H), 7.91 (m, 1H), 7.87 (m, 1H), 7.79 (m, 1H), 7.35 (m,
1H), 5.08 (s, 2H), 1.51 (s, 6H).

11b) Production of end product

A 1 N solution of potassium tert-butylate in tetrahydrofuran (0.18 ml; 0.18 mmol) was added under
15  argon to a solution of 2-methoxy-ethanol (11 mg; 0.15 mmol) in tetrahydrofuran (0.6 ml) at room

temperature. The batch was stirred for 30 minutes at 50°C before a solution of 4-{3-[(6-



WO 2011/ 029537PCT/ EP2010/ 005297 - 79 - Potassi um carbonate (2.00 g; 14.4
nmmol ) was added under stirring to a solution of 6-

chl or opyrwoi2oe/i@93ar bonitrile (2.00 g; 14.4 nmol) and 3powtEPYdrobbkpyrazol e
(1.00 m; 14.4 mol) in dinmethylsul foxi-é¢-(14.0 m ) at room tenperature.
The reaction mxture was stirred at 100C for 2 hours. After cooling the
reaction mxture was added to ice water. The precipitate was washed 5with

cool wate %hlg,q,gymh 84, O)H{Eﬁ{f}[] 4V@&1memya§ o§9§tﬁ19xarmmnamm 3 1 @rifflordinfis T e

products Producti on Starting from
t he m xt uzeniie (%0(1@, fds w@mwwwz@fpma(%mywaﬁm éﬁ@ralﬁti@hrism jeflax and
6- (5- met hﬂr&xgnlﬁnﬁ%%ﬁf chaxﬁol é’l'l)nﬁ)@/ oi1d 'nﬂﬁolﬁmﬁqrﬁg&htﬁc{n'Jf?otaémh%u%?até/‘ﬁs

prepared anal ogousl preparation of anpl e product was
i sol ated L@iahagir?fn@pé@ h& mb@ 18mreel) wore added Bpé e eatcipyagprefusd dor adilitigenh28 i qui d
Handl €5 235 *%faﬂya-rz mé&/o@ee&mslqss lﬁgZ&'«i’slmﬁg IRk abdeli aRd m@ksatmwm&éﬁﬁ@ mm
15Sol vent Et hanol / met hanol 50: 50 0. 1% di et hyl am ne

Tenper at udays. Redin fl@hﬁelrlats@irl@ornéme@@smwembume er?tF?éV@ﬁflir@(Q 114 m,1@441

m nut es Z%rﬂdl‘y\bﬂ\é'% éé&%&%}e ba&h%s ﬁéﬁluxé‘d%pz ZayQBAt(éi'koongthba?&l »CJBED]]@J@& with - 82

(m lH) .99 (m 1H)
611) . yatee algBaxtracted w1th dlchloromethane (2x) The combmed organic phases were filtered usmg a

254- (3- 11@%& i fhkef Mogceﬁamx@spaxps@wyﬂmmw %s%ué{ﬁédﬁlljim& foAylé}d Qx'e met hyl

- 5- 0x0- 2 oxol mdazolidin-1-v1)-2-(trifluoronet benzonitri’l
2011/ 6995 devred piepg (DmegkPlommol) g0 -

System: Waters Autopurification
Column: XBridge C18 5p 100x30 mm
Solvent A: H,0/0.1% HCOOH
Solvent B: Acetonitrile
15  Gradient: 0 min 99%A 1%B
1.00 min 99%A 1%B
7.50 min 1%A 99%B
10.00 min 1%A 99%B
Flow: 50.0 mL/min
20  Detector: DAD scan range 210-400 nm

MS ESI+, ESI-, scan range 160-1000 m/z

'H-NMR (CDCk): 8.18 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.77 (m, 2H), 6.82 (m, 1H), 5.05 (s,
2H), 4.47 (m, 2H), 3.75 (m, 2H), 3.44 (s, 3H), 1.48 (s, 6H).



28a) Production of internmediates Internedi ate 28. 1:

6- (2, 2-Di fl uoro- 3- hydr oxypr opoxy) pyri di ne-3-carbonitrile \ N 0 \ OH

5Sodi um hydrnot@2059% 428 ng) was added to a sol ution ofCT/EP2010/005297

2, 2-di fl uoropropane-1, 3-diol (1000 ng; -829 mml, purchased from SALTI GO

Fl uorine Team Leverkusen, Germany) in N, Ndinethylformam de (20.0 nl) and
the batch was stirred for 1 hour at roomtenperature. A solution of

6- chl or op 3-carbonitrile (618 nmg, 4.5 mml) in N, N-di net hyl f or mam de
(5.0 m) Kl 2d and the batch was stirred over night at room

t enper at ur e. The mxture was dlluted W|th i ce 1l0and a di l uted sol ution of
sodi um chBdg.Adlimg {164 ‘ sepiantl- igins3 Oo4thi ned or gani c
phases mﬁlﬁo%ﬁﬁ%ﬁol}%ﬂ@ itk &‘r‘ium )HQBz%D:ter' de 50' ution, dried over

sodi um su € an re e f1rtrate was concentrated in vacuo and the
resi due was pur|f| ed by col urm chr omat ogr aphy (hexane hexane / et hyl
acetate 6:4) to give the desiFeg f)roduct (596 ng; 2.8 mmol ). 151H NMR
(CDC13): 8.49 (m 1H), 7.&8\(m 1IEI), 6.95 (m 1H), 4.72 (tr, 2H), 3.88 (tr
d, 2H), 2.57 (tr 1H. b) P sChon op end product Starting from

yri df ne-3-carbonitrile, Exanple 28 was
prepared 20anal ogously to the ha of Exanple I. 'H NVR (CDCl 3):

8.19 (m Hi), 7.98 (m 1H), 792(% 788(m 1H), 7.80 (m 1H), 6.89

(m 1H), 5.06 (s, 2H), 4.66 (tr 3. 80 m 3H), 1.51 (s, 6H). VWO
2011/ 029537PCT/ EP2010/ 005297 - 81 -
~ N 7
\/N

N

5  Production of end product

Example 12 was prepared using similar conditions as described in the preparation of Example 1.

The required starting material 6-(4-methyl-1,4-diazepan-1-yl)pyridine-3-methanamine was

purchased from Ukrorgsyn (for details see above).

'H-NMR (CDCl;): 8.17 (m, 1H), 7.95 (m, 2H), 7.78 (m, 1H), 7.64 (m, 1H), 6.46 (m, 1H), 4.98 (s,
10  2H), 3.61 (m, 2H), 3.81 (tr, 2H), 2.69 (m, 2H), 2.57 (m, 2H), 2.38 (s, 3H), 2.01 (m, 2H), 1.50 (s,

6H).

Example 13

4-(4.4-Dimethyl-3-{[2-methyl-6-(trifluoromethyhpyvridin-3-yljmethyl}-5-oxo-2-

15  thioxoimidazolidin-1-y1)-2-(trifluoromethyl)benzonitrile

F F
F
N
N o}
I



Exanpl e 29

4- (4, 4- Di net hvl-5-oxo0-2-thi oxo-3-tf6-(1H 1, 2, 3-triazol -1-vDpvridi n-3-vl | net
hyl I'i m dagol2oti/2ds3f) - 2- (tri fl uoronet hyl )benzonitrile pcz8@roB00BoLt | on of
internedi ates I nternedi ates 29. 1: -63 -

6-(1H 1, 2,3-Triazol -1-yl) pyridi ne- 3- carboni trileand6-(1H 1, 2, 3-triazol - 2-yl
) pyri di ne- 3- carbonltrr le )N\ N-NN-N\ 10Pot assi um carbonate (2.00 g;

14. 4 ol )

chl oropyri ér Ne- car %rg‘%gt ri ﬁ% %‘iﬁaggﬁdgl()ﬁs Mewdb?({lm%e eparanon °5?’t‘ar"|’péez%r e
(0.84 ni; ijrmummra)tlngmmrméflrm}eltlwa(mﬂud@m(eml)myrrﬂlr)e %QMbwmﬂetwperﬁmsafr e.
The react QM Fhtbdtef o?td'lrjked at 100C for 4 hours. After cooling the
reaction mxture was a toice water. The precipitate was washed with
cool water and dried under vacuum The residue was purified by colum

chr omatogn 5 frat ) d

o (1111, 3 ANMRAOBERRT b bRtk s B, BeCtrb by MG 100 ML B o8 6

6- (1H 1, ZZH),tZrHe(zdIH-),ZL%Zﬂ ()?,rﬁ}frh di ne-3-carbonitrile (360 ng, 2.1 mmol).
6-(1H 1, 2,3-Triazol -1-yl)pyridine-3-carbonitrile: '"H NVR (CDC13): 8.81 (m
1H, 8.63 (m 1H, 840 (m 1H, 821 (m 1H), 7.88 (m 1H. WO

2011/ 029537PCT/ EP2010/ 005297 - 82 -

6-(1H 1,2, 3-triazol -2-yl)pyridine-3-carbonitrile: 1H NWR (CDC13): 8.88 (m
1H), 8.24Exampledd 8 15 (m 1H), 7.98 (s, 2H). 5 b) Production of end
product Starting from6-(1H 1, 2,3-triazol-1-yl)pyridine-3-carbonitrile,

Exanpl e 29.13a8 RLERAFRImRNR)BHRHEIY1-VPpyiriden-BIYBRREURT)- N8 dRhethNeIR2-1-

10  thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile

F F
F
N2
S (o]
;fk
S

=
U@

Example 14 was prepared using similar conditions as described in the preparation of Example 1.

The required starting material 1-[5-(aminomethyl)pyridin-2-yl]piperidine-4-methanol was
purchased from Ukrorgsyn (for details see above).

15
'H-NMR (CDCl): 8.20 (m, 1H), 7.93 (m, 2H), 7.78 (m, 1H), 7.65 (m, 1H), 6.65 (m, 1H), 4.98 (s,
2H), 4.30 (m, 2H), 3.53 (m, 2H), 2.87 (m, 2H), 2.70 (br, 1H), 1.78 (m, 3H), 1.49 (s, 6H), 1.28 (m,
2H).



1H NWVR (CDC13): 8.59 (m 2H), 8.24 (m 1H), 8.08 (m 1H), 7.99 (m 1H),
7.93 (m 1H), 7.83 (m 211), 5.17 (m 2H), 1.55 (s, 6H). 10 Exanple 30

4- (4, 4- Diwet2hylo28s30x0- 2- t hi oxo- 3-{[ 6- (2H 1, 2, 3-tri azol - 2eyfarpymwioos2nz 3- yl | e
thyll'imdazolidinl-171)-2-(trifluoronetkyl)benzonitrile 15 b) Production
of end product Starting from

6-(1H 1,2, 3-triazol-2-yl)pyridine-3-carbonitrile, Exanple 30 was prepared

anal ogousﬂ hoel1ge preparation of Exanple 1. 1H NWVR
(CDCl 3) : 8.—%3&(%_&1) 8.12 (m 2H), 7.99 (m 1H), 7.92 (m 311), 7.81 (m
1H), 5.18 (s, 202H), 1.54 (s, 6H). WD 2011/029537PCT/ EP2010/ 005297 - 83 -

Exanpl e 34-(4.4-Dimethyl-3-{[6-(2- methyl-1H-imidazol-1-yl)pyridin-3-yl|methyl}-5-oxo-2-
4 (4, 401 bl . B30 b SR Bbssbaity 1| 0 - 3-y1 | rethy |- 2+ i oxol

m dazol i di n-1I- r111UOrone rile 5 31a) Production of
i ntermedi at es Interrredl ate 31.1:
6- (1H Tetrazol - 1y|)pyr|d|ne3c,F 5'_n|trlle /' N NNN

5  Example 15 was prepared using similar conditions as described in the preparation of Example 1.
The required starting material 6-(2-methyl-1H-imidazol-1-yl)pyridine-3-methanamine was

purchased from Ukrorgsyn (for details see above).

'H-NMR (CDCls): 8.60 (m, 1H), 8.04 (m, 1H), 7.99 (m, 1H), 7.93 (m, 1H), 7.81 (m, 1H), 7.35 (m,
10 1H), 7.30 (m, 1H), 7.05 (m, 1H), 5.15 (s, 2H), 2.63 (s, 3H), 1.56 (s, 6H).



Pot assi um carbonate (2.00 g; 14.4 mol) was added under stirring to a

sol ution of 6- 10chl oropyri di ne-3-carbonitrile (2.00 g; 14.4 mvol) and

1H t et r azwbeo(11020s87g; 14.4 mmol ) in di met hyl sul f oxi de ( 2éT@EPRI1D/08529T OOM
tenperature. The reaction m xture was stbrred at 100C for 4 hours. After
cooling the reaction m xture was added to ice water. The precipitate was
washed with cool water and dried under vacuum The crude product was used

wi thout fgesh gurifications. b) Production of end product 15Starting from
6- (1F+tetF§76§Lnyl)pyr|d|ne 3-carbonitrile, Exanple 31 was prepared

analogously to t he preparatlon of Exanple 1. 11 1- NNR (CDC13 . 9.53 (s,
1|—|) 8. 62 (3nfl64(H-Dimethyl xopyyolidim-d eyDppriding] ethy ch nethyl-S-0x0-34

(m
]Ié;i)arrpISe 18 tl(1§xongld)azohhnﬁf-vi)sl-( tﬁh‘)lorom\é@v%géyogggﬁs 7PCT/ EP2010/ 00529 7 - 84 -
4- (3-{f6- (4,5 Di chl oro- 1Hi m dazol - 1 yl)pyridin-3-yllmethyll -4, 4-di met hyl -
- 0X0- 2- thioxoi mdazolidin-1-17I)g trlfluoronethyl)benzonltrlIe a 5
32a) Production of internedimates Internedlate 32. 1.
6-(4,5-D chl oro-1Hi m dazol - i di ng-3-carbonitrile Cl Potassium
carbonate (2.00 g; 14.4 mmol) wa$ nder stirring to a solution of 6-
10 chl oropyridi ne-3-carbonitrile
4,5-di chloro-1H i m dazole (1.98 g; 14. i n di net hyl sul foxide (14.0
m) at roomtenperature. The reactiors'm was stirred at 100C for 2
hours. After cooling the reaction m xture s |d to ice water. The
preci pitate was washed with cool water andidri der vacuumto give the
desired product. 1H NVR (CDC13): 8.85 (m 1HY, 8Y20%(m 1H), 8.18 (s, 1H),
7.84 (m 1H. WD 2011/029537PCT/ EP2010/ 005297

S 16a) Production of intermediates
Intermediate 16.1:

6-(4,4-Dimethyl-2-oxopyrrolidin-1-yl)pyridine-3-carbonitrile

10 A solution of 4,4-dimethylpyrrolidin-2-one (purchased from Key Organics Limited, UK; 991 mg,
8.76 mmol) in toluene (2 ml) was added to a suspension of sodium hydride (60%, 192 mg) in
toluene (1 ml) at 0°C. The batch was warmed to room temperature before a suspension of 6-
chloropyridine-3-carbonitrile (606 mg; 4.4 mmol) in toluene (2 ml) was added. The batch was
stirred at 95°C for 5 hours. After cooling, the batch was added to ice water and extracted with ethyl

15  acetate (2x). The combined organic phases were filtered using a Whatman filter and concentrated
by evaporation . The residue was purified by column chromatography (hexane / ethyl acetate 1:1)
to give the desired product (383 mg, 1.78 mmol).

'H-NMR (CDCl;): 8.59 (m, 2H), 7.90 (m, 1H), 3.83 (s, 2H), 2.52 (s, 2H), 1.24 (s, 6H).

20  b) Production of end product



- 85 - Db) Production of end product Starting from

6- (4, 5-di chl oro-1H i m dazol - 1-yppyri di ne-3-carbonitrile, Exanple 32 was

pr epar ed woabognesy to the preparation of Exanple 1. 1PCTANMMROOGDRELI) :
8.62 (m 111), 8.09 (m 1H), 8.06 (s, 1by- 7.99 (m 1H, 7.92 (m 1H), 7.81
(m 511-1), 7.63 (m 1H), 5.16 (s, 2H), 1.57 (s, 6H). Exanple 33

4- 14, 4- Di net hyl- 5- oxo- 2-t hi oxo-34{6-13-(trifluoromethyl)-1H1,2,4-triazol-1

_y||pyri'__ ) T I S TN TP itril

by 1 et hy PP 592 S {4-dimethy2-ogonymaliding LyDpriging Spcarbonitrle, Example 16,5
Pr oduct i owaeprepated usingi sahdar dontigrone ds ddseriB&1 ih:the preparation of Example 1.
6-13-(Trilluoronmethyl)-1H1,2,4-triazol-1-yllpyridine-3-carbonitrile

Pot assi um (3. 14, ) nd brri

col i on oF e RAPCE S ur a2 Eab iy 11 T2 70 1B P, T8> 1P B8

3- (trifl ueHpBsRly R, 2HYs,2H- 150 @z20)el 22(sPgH)g; 14.6 mMmol ) in

di net hyl sul foxide (14.1 nml) at roomtenperature. The reaction m xture was
WO 201§./ 029537PCT/ EP2010/ 005297 - 86 - stirred at 100C for 2 hours. After
cooling the reaction m xture was added to ice water. The precipitate was

washed with cool water and dried under vacuumto give the desired product
(3.14 g, E3atpkidl ).

4-(3-{[2-(1H-Imidazol-1-yI)pyrimidin-5-ylimethyl}-4.4-dimethyl-5-0x0-2-thioxoimidazolidin-

1-vI)-2-(trifluoromethylbenzonitrile

F F
F
N\\ o
P
—_— )\N&N
N

\—/

10
Starting from 2-(1 H-imidazol-1-yl)pyrimidine-5-methanamine hydrochloride which was purchased

from Anichem Inc, North Brunswick, USA Example 17 was prepared using similar conditions as

described in the preparation of Example 1.

'H-NMR (CDCl,): 8.85 (m, 2H), 8.61 (m, 1H), 7.99 (m, 1H), 7.90 (m, 1H), 7.87 (m, 1H), 7.78 (m,
15  1H), 7.18 (m, 1H). 5.06 (s, 2H), 1.61 (s, 6H).



1H NVR (DMSO-d6): 9.75 (m 1H), 9.08 (m 1H), 8.59 (m 1H), 8.07 (m 1H). 5
b) Production of end product Starting from6-[3-(trifluoronethyl)-1 H1 ,62
, 4 -tri azwb-20tiy2dgpyri di ne-3-carbonitrile, Exanple 33 wapCpreepanmos297

anal ogously to the preparation of Exanpkg-1. 1H NVR (CDCl3): 9.23 (m 1H),
8.57 (m 1H), 809 (m 1H), 7.98 (m 211), 7.92 (m 1H), 7.81 (m 1H), 5.17
(s, 211), 1.55 (s, 6H). 10 Exanple 34

443- ({644 ynmet hyl) - 1Hi m dazol - 1- Al pyri di n-3-vl } net hyl) - 4, 4- di et hyl|
- 5- 0x0- 2- B0 m dazol i di n-1-y11-2-(trifluoronethyl)benzonitrile 1504
34a) Productlon of |nterned|ates Internedlate_34 1

Lz;.-_!m yl- 3 : dim3-yHr

2011/ 0295%75&]“1518&9]@% L égzrlﬂu&z»meth bmlz\om"trlﬁ O_l POt assi um car bonat e
(2.00 g; I 4 nmol) masiaaaea under é%irTlng to a solution of 6-

chl oropyri di ne-3-carbonitrile (2 02 9 14.6 mmol ) and

1Hi mi dazol e- 4-met hanol (1. 42 g¢;F4. ﬂ-nnnl) in dinmethylsul foxide (14.0 m)
at roomtenperature. The reaetion |m xture was stirred at 5100C for 2 hours.
After cooling the reaction miX was added to ice water. and extracted
with ethyl acetate (3x). The conf d orjgani c phases were washed wth a

di l uted sodi um chl ori de sol ution, Ydri sodiumsul fate and filtered.
The filtrate was concentrated in vacu d Yhe residue was purified by

col um chr omat ogr aphy (ethyl acetate)s’to t he desired product (724 ny;
3.6 mol ). 10'H-NWR (DVMSO-d6): 8.93 (m 11 .55 (m 111), 8.46 (m 111),
8.00 (m 1H), 7.82 (m 1H), 5.07

Y
/
N
\
5
18a) Production of intermediates
Intermediate 18.1:
6-(1-Methyl-1H-pyrazol-4-yl)pyridine-3-carbonitrile
N
74
\ -~
~/ N
=N
10

Under argon a solution of sodium carbonate (348 mg, 3.28 mmol) in water (1.5 ml) was added to a
solution of 6-chloropyridine-3-carbonitrile (200mg, 1.44 mmol) and 1-methyl-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (274 mg, 1.32 mmol) in 1,2-dimethoxyethan
(2.9 ml). Finally, tetrakis(triphenylphosphine)palladium(0) (166 mg, 0.14 mmol) was added and the

15  batch was stirred in a sealed tube in a microwave at 135°C for 30 min. After cooling, the batch was
diluted with ethyl acetate and washed with diluted solutions of 0.5 N sodium hydroxide and sodium
chloride. The organic phase was dried over sodium sulfate, filtered and concentrated. The residue
was purified by column chromatography (hexane - ethyl acetate) to give the desired product (190
mg; 1.03 mmol).



(tr, 1H), 4.38 (d, 2H). b) Production of end product Starting from
6[ 4- (hydroxynet hyl ) -1H i m dazol - 1-yl ] pyri di ne-3-carbonitrile, Exanple 34
was 15pr epenret/@anabogously to the preparati on of Exanpl eciep2étolbddder
(DMSO-d6): 8.61 (m 1H), 8.46 (m 1H), -8838 (m 111), 8.33 (m 1H), 8.09
(m 2H, 7.77 (m 2H), 5.16 (s, 2H), 5.00 (tr, 1H), 4.43 (d, 2H), 1.52 (s,

611)
204, 114, 4 VU FRSTPMSSRE ST (B 80 G S4B 1k B8 COriiPRBEL fig D46 5.
| met hyl ) - @ 3Hhi oxoi m dazol i di n- 1- yll 2-(trifluoromethyl)benzonitrile WO
2011/ 029537PCT/ EP2010/ 005297 - 88 - 35a) Production of internedi ates
I nt er medi gt
642- ( 2- Ox@ lemggcztboln oéend Rmflifftet hoxyl pyri di ne-3-carbonitrile
51- (2- Hydroxyet hyl )i mi dazolidin-2-one (1.08 g, 8.3 nmol) was added to a
suspensi obtaging o aith-tethyli dEpYre@ig-yhpy3dineg3 -cabanitmitedf Rample 8otagerepare@ugngy )
under arg i tyenper at ure.

A 98h;) : nnﬁlgbﬁs ag(JeschEed]l{? tlfp(pgé‘b%lgﬁor%fgxgﬁa?el

6- Chl or opyri car boni ; g; mol ) was added and the batch
was stirr dNMR gHEI)oB. 52 (th,oldbs7.9m, d H).CW! (ma gH), 17198 (meZd), 7.8 (md ZH)ut-€5 (as
added to t h ethyl acetate (2x). The conbi ned
organi c p?}lggg\éﬁl&é&ﬁg%ﬁé 3%‘%;1 %%a’\),&ﬁ)fl | tered and 10 concentrated by
evaporation. The residue was purified by col unm chromat ography

(di chl oronet hane / ethanol 9:1) to give the desired product (0.70 ng, 3.0
mmol). '"HNW (DVM8O-d6): 8.68 (m 1H), 8.14 (m 1H), 7.00 (m 1H), 6.33
(br, 1H), gfallphe@dr. 2H), 3.42 (m 4H), 3.21 (tr, 2H). 15 b) Production of
end produT arting from

642- (2- oxoi m dazol i d| n-1-yl )et hoxy] pyr| d| ne- 3- car bon| tr| | e, Exanple 35 was
prepa}%d i mi\B 2 YL L1 &l y-{ #4312 € 1 Ny MY ) ¥ e. 5 E hvl

thioxoimidazolidin-1-yI)-2-(trifluoromethyl)benzonitrile

19a) Production of intermediates
Intermediate 19.1:

15  6-(4-Methyl-1H-imidazol-1-yl)pyridine-3-carbonitrile

Sy

.
=

Potassium carbonate (2.00 g; 14.4 mmol) was added under stirring to a solution of 6-
chloropyridine-3-carbonitrile (2.00 g; 14.4 mmol) and 4-methyl-1H-imidazole (1.42 g; 17.3 mmol)

20  in dimethylsulfoxide (18.0 ml) at room temperature. The reaction mixture was stirred at 100°C for



IHNIVIR (CDC13): 8.19 (m 1H), 7.97 (m 1H), 7.91 (m 1H), 7.79 (m 211),

6.76 (m 111), 5.05 (s, 2H), 4.45 (tr, 2H), 3.60 (m 4H), 3.41 (tr, 2H),

1.50 (s, WwH)201122953WW0 2011/ 029537PCT/ EP2010/ 005297 - 89 PcCEERrphe0367

1445- ({3- 14- Cyano-3-(trifluoronet hyl)pheavll-5, 5-di net hyl-4- oxo-2-thi oxoim

dazolidin-1vllmethvOnvridin-2-yl1l-1-oxi do-1X6, 4-thi onor phol i n-1-vlidenekvan

am de 5 4-Di net hyl am nopyridine (6.0 ng, 0.049 nmmol) and brom)cyane (9.4
ng, 0.089 I f a

3031 Lo { TN hpe e AR SRl 2 mmoiyand ety iidascle 04

di met hyl - B9@xuclpwerkjaddedi Rhednixtyrg ‘diiSrﬁtlnre@/qqdﬂ@anﬁhomsw@iQ%@m @eﬁmmh@ru | e

(24.0 Y, \LefdbniTR Wasladddi 16 lﬂ:'e%a%h'@%%xp(tgte %4s Wdted VR cp(ﬂr“%rér Wafdrh kg red

for 4 hours at roomtenperature and final'ly concentrated. The residue was
purifi ed Wldﬁh%ﬂmm&nrv@q—@@@& &0.4mmolx he desired product (12.0 my, 10 0.020
mmol ). 5 6-Bs0)F%.69 ' 8.94 ¢k, THER 4B Be (W) EhPhh, 1I7HEP14C
Col um1 XBr| gde 18 51. t)m 15 xlgﬂmn S(ol vgzt AL{Hig Pb i%H @(\) vgn

B: Met hanofs. 385 adi ent: 0-12. 5 nin 50-80% B, 12. 5- 15 m n 80-100% B Fl ow. 21
m./ mn Tenperature: Room tenperature Detection: MDD 214 nm/ ELSD
Retention7.0 - 8.5 minutes 20 WD 2011/ 029537PCT/ EP2010/ 005297 - 90 -

b) Production of end product

Starting from 6-(4-methyl-1H-imidazol-1-yl)pyridine-3-carbonitrile, Example 19 was prepared

10  using similar conditions as described in the preparation of Example 1.
'H-NMR (CDCl;): 8.51 (m, 1H), 8.35 (m, 1H), 8.00 (m, 2H), 7.92 (m, 1H), 7.80 (m, 1H), 7.34 (m,
2H), 5.12 (s, 2H), 2.32 (s, 3H), 1.54 (s, 6H).

15 Example 20

4-(4,4-Dimethyl-3-{[6-(1-methyl-1 H-pyrazol-5-yl)pyridin-3-yljmethyl}-S-oxo-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile

20a) Production of intermediates
20  Intermediate 20.1:

6-(1-Methyl-1H-pyrazol-5-yl)pyridine-3-carbonitrile



Exanpl e 37
4-(3-(16-(2-11vdroxv-2-net hyl propoxv) - 2- net hyl pyri din-3-yl I nethyll -4, 4-di ne
t hvl - 5- oxwe2e11dps30i m dazol i di n-1-v1)-2-(trifl uoromet hpcreo@monoiwile 5
37a) Production of internediates |Interngdi-ate 37. 1:
6- ( 2- Hydr oxy- 2- met hyl pr opoxy) - 2- et hyl pyri di ne-3-carbonitrile Sodi um
hydride (60% (314 ng, 7.9 mmol) was added to a sol ution of
2- met hyl propane-1, 2-diol 10 (591 ng; 6.6 mml) in N, N-dinethylformm de
(60.5 m) and the batch was stirred fol éon1tenperature. A

i i di ~1000 ng, 6.6 mml) in
N, N-di net hyl formam de (6.0 nl) was added an was stirred over
night at roomtenperature. The m xture was diluted with ice and a diluted
solution of sodiumchloride and extracted with ethyl acetate (3x). The
conbi ned organi ¢c phases were washed with a diluted sodium 15 chl ori de
solution, dried over sodiumsulfate and filtered. The filtrate was
concentrated in vacuo and the residue was purified by col unm chromat ography
(hexane 4 hexane / ethyl acetate 1:1) to give the desired product (489 ny;
2. 4 ol ) Unddr-atgoNwRola@pCIfFpdium caboriatg (87¢4ng, $2 6@mohyin wefer (34 @Y wasaddedjoa 2, 72
(5,18, Sl Athopyo sGaofifhe oM AU ABHIA PHEER0105 9052907 - 91

- 37b) Production of & pr oduct
6- ( 2- hydr tetpmpthyiet, hij{dxelumsipn-2 3 Dnigf- hyh@h(ﬁ&i mefISKQ:rambbm t.2idirecthaRyethqsl e 37

(Cochay? “HFEn Pragelhalisibr AR RRSANAIG) (11 HE b 3¢ hmab vggaddcg sy g FVE
1H), 5. 06bgtsh wggs]q)-red m Pspaled tubg p)a mrroyEvE af 13814) £ for 30 min. (A§ter ®|e|)1ng, g_hegﬁtcl\‘l avas 6H) .
Exanpl e 3§iluti<h!v4ﬁ gtﬂﬂl C%tﬁ@%%évsas‘ﬁe({ \fivgtln dily ed ﬁorutlons cﬁ' 0.5 %odxum h&dromde and sodium

6-(5-nmethyl-1Htetraz pyri
10t hi osoi shldageo Theiorganic phitye was(driefl byaycpdiwra s Ao, ﬁémfbmdt qopgeatratp Che residue

was purified by column chromatography (hexane = ethyl acetate) to give the desired product (560
10  mg; 3.04 mmol).

'H-NMR (D6-DMSO0): 9.07 (m, 1H), 8.36 (m, 1H), 8.01 (m, 1H), 7.51 (m, 1H), 6.98 (i, 1H), 4.14

(s, 3H).

b) Production of end product

Starting from 6-(1-methyl-1H-pyrazol-5-yl)pyridine-3-carbonitrile, Example 20 was prepared using
15  similar conditions as described in the preparation of Example 1.

'H-NMR (CDCl;): 8.72 (m, 1H), 7.99 (m, 1H), 7.91 (m, 2H), 7.81 (m, 1H), 7.61 (m, 1H), 7.51 (m,

1H), 6.61 (m, 1H). 5.15 (s, 2H), 4.25 (s, 3H), 1.54 (s, 6H).



38a) Production of internediates 15l nternedi ate 38.1: M xture of

6- (5-nmethyl -1Htetrazol -2-yl ) pyridi ne-3-carbonitrile and

6- ( 5- met hwb-2bthiretsrazol 1-yl ) pyri di ne-3-carbonitrile WOPCT/EP2010/005297

2011/ 029537PCT/ EP2010/ 005297 - 92 - Potassi um carbonate (1.70 g; 12.3 mol)
was added under stirring to a solution of 6- chloropyridine-3-carbonitrile
(1.71 g; 12.3 mmol) and 5-nethyl-1Htetrazole (0.87 m; 12.3 nmmol) in

di met hyl splf.oxi.d¢ (11.9 m) at roomtenperature. The reaction mxture was
stirred a or 52 hours. After cooling the reaction m xture was added
to ice wat er and extracted wth et hyI acet ate (2x) The conbl ned or ganl C
phases wef 0+(A4 MONe<XINg 1-1 H1iy A& 0 D R -4.4 H gt

purified hﬁoﬁ%ﬂmlﬁm PHB %@ﬁﬁ%ﬁm@ﬂ?ﬁ%nz@ﬁ%l@t e) t0 yi el d a m xture of the
desired products 0; at was used wi thout further
purification. 10 b) Production of end product Starting fromthe m xture of
6- (5-met hyl - 1H-t et razol - 2- yQpyr ifdigeé- 3-carbonitril e and

6- (5-net hyl 1H-tetrazol - 1-yl) r|d| ne-3-carbonitrile, Exanple 38 was
prepared anal ogously to the pr ion of Exanple 1. The product was

i sol ated using preparative HPLC st D onex: Punp P 580, G son:
Li qui d Handl er 215, Knauer: UV-De 501 Col umm: Chiral pak 1B 5[Lm
. 1% di ethyl am ne Flow. 30 nL/mn

250x30 mm Sol vent : Hexane / et hanol 50

Tenperature: Room tenperature 20 Det esctl 254 nm Retention7.8 - 10.2
m nutes 11-1-NWMR (CDC13): 8.65 (m 111) 8{0 m 7.99 (m 111), 7.93

(m 1H), 7.82 (m 1H), 5.18 (s, 21-1), , 1.57 (s, 6H). 25 WD
2011/ 029537PCT/ EP2010/ 005297 - 93 -

CI

5  21a) Production of intermediates
Intermediate 21.1:

6-(4-Chloro-2-methyl-1 H-imidazol-1-yl)pyridine-3-carbonitrile

10 Potassium carbonate (734 mg; 5.3 mmol) was added under stirring to a solution of 6-
chloropyridine-3-carbonitrile (735 mg; 5.3 mmol) and 5-chloro-2-methyl-1H-imidazole (619 mg;
5.3 mmol) in dimethylsulfoxide (5.2 ml) at room temperature. The reaction mixture was stirred at
100°C for 2 hours. After cooling, the reaction mixture was added to ice water. The precipitate was
washed with cool water and dried to yield the desired product (935 mg; 4.3 mmol).

15 'H-NMR (DMSO-dy): 9.03 (m, 1H), 8.54 (m, 1H), 7.89 (m, 1H), 7.84 (m, 1H), 2.56 (s, 3H).

b) Production of end product

Starting from 6-(4-chloro-2-methyl-1H-imidazol-1-yl)pyridine-3-carbonitrile, Example 21 was

prepared using similar conditions as described in the preparation of Example 1.

'H-NMR (CDCl;): 8.61 (m, 1H), 8.07 (m, 1H), 7.99 (m, 1H), 7.93 (m, 1H), 7.81 (m, 1H), 7.33 (m,
20  1H), 7.21 (m, 1H), 5.15 (s, 2H), 2.60 (s, 3H), 1.57 (s, 6H).



Exanple 39 In vitro pharnmacol ogi cal properties of the conpounds Exanple
Name of conpound AR (w | dtype) antagonism I C50 (nol/1) 1 AR (w |l dtype)
agoni sm BE€eao(rmds3l) 2 AR W41lL antagoni sm | C50 (nol/ 1) péT@raqpanei2ove Dat a;
exanple 12 of US patent US RE 35, 956 0x@22-thi oxoi m dazolidin-1 1401 NFF
2-(Trifluoromethyl)-4-(3,4,4-trinethyl-5- -yl)benzonitrile 1.0E-5 7.97E-9
1.59E-7

Example 22

5
22a) Production of intermediates
Intermediate 22.1:
6-[1-(Methylimino)-1-oxido-1A°-thiomorpholin-4-yl]pyridine-3-carbonitrile
10
N
N 7 Ny s7N
— N\
— /"o

Formaldehyde (0.12 ml, 4.2 mmol) was added to a solution of 6-(1-imino-1-oxido-1A°-
thiomorpholin-4-yl)pyridine-3-carbonitrile (Intermediate 12.4) (200 mg, 0.85 mmol) in formic acid
(4.30 ml) and the batch was stirred at 80°C for 24 hours. After cooling, the batch was added to

15  water and extracted with ethyl acetate (1x) and dichloromethane (3x). The combined organic
phases were filtered using a Whatman filter and concentrated by evaporation . The residue was
purified by column chromatography (dichloromethane / ethanol 95:5) to give the desired product
(82 mg, 0.33 mmol).

'H-NMR (DMSO-d;): 8.51 (m, 1H), 7.92 (m, 1H), 7.06 (m, 1H), 4.26 (m, 2H), 3.76 (m, 2H), 3.14
20 (m, 2H), 3.02 (m, 2H), 2.63 (s, 3H).



Conparative Data; exanple 77 of US patent US RE 35, 956

0X0- 2-t hi oxoi m dazolidin-l-yl]-2- (trifluoronethyl)benzonitrile

443- (4- Hywo@eyiadist) - 4, 4- di met hy1-5- NN, N/NOH 2. 15E- 9 8pt3EP018/085387 8
‘ -73 -

b) Production of end product

Starting from 6-[1 -(methylimino)-l-oxido—l?f—thiomorpholin-4-yl]pyridine-3 -carbonitrile,
Example 22 was prepared using similar conditions as described in the preparation of Example 1.

5  'H-NMR (CDCl;): 8.25 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.77 (m, 2H), 6.72 (m, 1H), 5.00 (s,
2H), 4.21 (m, 2H). 4.01 (s, 2H), 3.01 (m, 4H), 2.85 (s, 3H), 1.52 (s, 6H).

Example 23

4-[4.4-Dimethyl-5-0x0-2-thioxo-3-({6-[4-(trifluoromethy-1H-imidazol-1-yl]pvridin-3-

10  yllmethylimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile

F F
. F
~
o 0
P
s
]
N\
N N
N
F
FF

23a) Production of intermediates
Intermediate 23.1:

6-[4-(Trifluoromethyl)-1H-imidazol-1-yl]pyridine-3-carbonitrile

PO

15 FF

Potassium carbonate (1.02 g; 7.3 mmol) was added under stirring to a solution of 6-chloropyridine-
3-carbonitrile (1.02 g; 7.3 mmol) and 4-(trifluoromethyl)-1H-imidazole (1.00 g; 7.3 mmol) in

dimethylsulfoxide (7.1 ml) at room temperature. The reaction mixture was stirred at 100°C for 2



Conpar ative data 4 4-(3-Benzyl-4, 4-di net hyl-5-oxo-2-

t hi oxoi m dazolidin-1-y1)-2- (trifluoronethyDbenzonitrile el N 1.5E-8

4. 64E- 8 Iw6@bt1/02953M PCT/EP2010/005297
-74 -

hours. After cooling, the reaction mixture was added to ice water. The precipitate was washed with
cool water and dried to yield the desired product (1.49 g; 6.3 mmol).
'H-NMR (DMSO-dg): 9.02 (m, 1H), 8.82 (m, 1H), 8.68 (m, 1H), 8.61 (m, 1H), 8.16 (m, 1H).

5 b) Production of end product

Starting from 6-[4-(trifluoromethyl)-1H-imidazol-1-yl]pyridine-3-carbonitrile, Example 23 was
prepared analogously to the preparation of Example 1.

'H-NMR (CDCl;): 8.58 (m, 1H), 8.36 (m, 1H), 8.09 (m, 1H), 7.99 (m, 2H), 7.93 (m, 1H), 7.81 (m,
1H), 7.42 (m, 1H), 5.15 (s, 2H), 1.56 (s, 6H).

10
Example 24
4-(4.4-Dimethyl-5-0x0-3-{[6-(thien-2-y)pyridin-3-yljmethyl}-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
F F
F
N
15

24a) Production of intermediates

Intermediate 24.1: 6-(Thien-2-yl)pyridine-3-carbonitrile



WO 2011/ 029537PCT/ EP2010/ 005297 - 94 - Exanpl e Nanme of conpound AR

(wi I dtype) antagonismIC 50 (nmol/1) 1 AR (w |l dtype) agonism EC50 (npl/1) 2
AR W41L wotaganism | c50 (nmoth) 3 Conparative data 5 PCT/EP2010/005297

443- (4- Fl uor obenzyl) - 4, 4- di met hyl - 5- 0xo0952-t hi oxoi m dazol i din-1-y11-2-
(trifluoronethypbenzonitrile Ak >1.0E-5 1.79E-9 >1.0E-6 N so.

< ]

Under argon a solution of sodium carbonate (870 mg, 8.2 mmol) in water (3.6 ml) was
added to a solution of 6-chloropyridine-3-carbonitrile (500 mg, 3.6 mmol) and 4,4,5,5-
tetramethyl-2-(thien-2-yl)-1,3,2-dioxaborolane (692 mg, 3.3 mmol) in 1,2-
5 dimethoxyethane (7.3 ml). Finally, tetrakis(triphenylphosphine)palladium(0) (417 mg, 0.4
mmol) was added and the batch was stirred in a sealed tube in a microwave oven at 135°C
for 30 min. After cooling, the batch was diluted with ethyl acetate and washed with diluted
solutions of 0.5 N sodium hydroxide and sodium chloride. The organic phase was dried
over sodium sulfate, filtered and concentrated. The residue was purified by column

10  chromatography (hexane > ethyl acetate) to give the desired product (490 mg; 2.6 mmol).

'H-NMR (DMSO-d¢): 8.91 (m, 1H), 8.29 (m, 1H), 8.09 (m, 1H), 7.98 (m, 1H), 7.77 (m, 1H), 7.21
(m, 1H).

b) Production of end product

15  Starting from 6-(thien-2-yl)pyridine-3-carbonitrile, Example 24 was prepared analogously to the
preparation of Example 1.
'H-NMR (CDCl;): 8.61 (m, 1H), 7.99 (m, 1H), 7.93 (m, 1H), 7.88 (m, 1H), 7.80 (m, 1H), 7.67 (m,
1H), 7.59 (m, 1H), 7.42 (m, 1H), 7.13 (m, 1H), 5.11 (s, 2H), 1.52 (s, 6H).

20



N Conparative data 6 443-(4- Met hoxybenzyl) -4, 4-di net hy1- 5-

0X0- 2-t hi oxoi m dazolidin-I-yl1l]-2- (trifluoronethyl)benzonitrile 0....A
W N 1.34E0%0f0/84876 3. 79E-7 el S || N O- PCT/EP2010/005297
-76 -
Example 25

4-(4,4-Dimethyl-5-0x0-3-{[6-(2-0x0imidazolidin-1-yD)pyridin-3-ylimethyl}-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile

F F
F
N\\ o
<
2
S SN JOJ\
\\ N N
-

5  25a) Production of intermediates
Intermediate 25.1:

6-(2-Oxoimidazolidin-1-yl)pyridine-3-carbonitrile

Under stirring a solution of imidazolidin-2-one (2.51 g, 28.0 mmol) in dimethylsulfoxide (6.0 ml)
10 was added dropwise to a suspension of sodium hydride (60%) (0.62 g, 15.4 mmol) in toluene (3

ml) at 0°C under argon. The batch was warmed to room temperature and a solution of 6-

chloropyridine-3-carbonitrile (2.00 g; 14.0 mmol) in dimethylsulfoxide (6 ml) was added. The

batch was stirred at 95°C for 5 hours. After cooling, the reaction mixture was added to ice water

and extracted with ethyl acetate (2x). The combined organic phases were filtered using a Whatman
15 filter and concentrated by evaporation . The residue was purified by column chromatography

(dichloromethane / ethanol 9:1) to give the desired product (89 mg, 0.5 mmol).

'H-NMR (CDCl;): 8.56 (m, 1H), 8.41 (m, 1H), 7.81 (m, 1H), 5.32 (br, 1H), 4.19 (tr, 2H), 3.62 (tr,
2H).

b) Production of end product



Conparative data 7 4- (4, 4-D nethyl-5-0xo0-2-thi oxo- 344-
(trifluoronethypbenzyl]imdazolidin-lyl} -2-(trifluoromethyl)benzon itri le
% V__ WOLRON/MB70E-7 6.8E-6 5.78E-7 F 0 S41, N FF PCI/ER2{18/4)5297
[6-(1H I m dazol - 1-yl) pyridin-3- yl]nethyV} -4, 4-di met hyl-5-oxo- 2-

t hi oxoi m dazolidin-1-yl)-2- (trifluoronethyl)benzonitrile 5.97E-8 >1. 0E-5
1. 73E-7 2 4-(4, 4-Di net hyl-5-o0xo0-2-thi oxo-3- { [6-

(trifluor gpeihy krbRYS-(HbRsiRiidazolidin-1-yl)pyridine-3-carbonitrile, Example 25 was prepared

analogously to the preparation of Example 1.

'H-NMR (CDCL): 8.37 (m, 1H), 8.28 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.77 (m, 2H), 5.06 (s,
2H), 4.93 (br, 1H), 4.17 (tr, 2H), 3.59 (tr, 2H), 1.49 (s, 6H).

Example 26

(R)-4-{4.4-Dimethyl-3-[(6-{[methyl(oxido)phenyl-A’-sulfanylidene]amino}pyridin-3-

yllmethvl]-5-0x0-2-thioxoimidazolidin-1-yI}-2-(trifluoromethyl)benzonitrile

F F
F
N
= 0
o<
DN
S J l{l
— N:S:O

10 26a) Production of intermediates
Intermediate 26.1:

(R)-6-{[Methyl(oxido)phenyl-}f-sulfanylidene]amino} pyridine-3-carbonitrile

— N::S:O

Sodium hydride (60%) (79 mg, 2.0 mmol) was added to a solution of (R)-(-)-S-methyl-S-

15  phenylsulfoximin (560 mg, 3.6 mmol) in toluene (1.0 ml) at 0°C under argon. A solution of 6-
chloropyridine-3-carbonitrile (250 mg; 1.8 mmol) in toluene (2 ml) and DMF (2 ml) was added and
the batch was stirred at 95°C for 6 hours. After cooling, the reaction mixture was added to ice water
and extracted with ethyl acetate (2x). The combined organic phases were filtered using a Whatman
filter and concentrated by evaporation . The residue was purified by column chromatography

20  (dichloromethane / ethanol 95:5) to give the desired product (87 mg, 0.3 mmol).



yl ] methyl} imdazolidin-1-y1)-2- (trifluoronethyDbenzon itri |le 6.84E-8
5.43E-6 8.67E-8 WD 2011/ 029537PCT/ EP2010/ 005297 - 95 - Exanpl e Nanme of
conpound W& 20wd2e83ype) ant agoni sm 1 C50 (nol/1) 1 AR (w Ipdirygre)10ag2n’ sm ECS50
(moth) 2 AR W41L antagoni sm |1 C50 (nothy83 3

4[4, 4- D net hy1l- 3- ({642- (nor phol i n-4- ypet hoxy] pyri di n- 3-yl } net hyl ) - 5- oxo- 2-
t hi oxoi m dazol i din-1-y1]-2- (trifIuoronethypbenzonitriIe 4. 58E-8 >1.0E-5

1. 18E- 7 41\ fcBt %hY%msII-i)F %égmrz@ﬁois ywr(hxdm{)%w'da”ﬁiwhé(s

- 5- 0x0- 2- 3%“ oxoi m zo i di n- I'uoromet hyl ) Benzoni tri |

b) Production of end product

5 Starting from (R)-6-{[methyl(oxido)phenyl-A°-sulfanylidene]amino} pyridine-3-carbonitrile,
Example 26 was prepared analogously to the preparation of Example 1.
'H-NMR (CDClL): 8.12 (m, 1H), 8.01 (m, 2H), 7.96 (m, 1H), 7.90 (m, 1H), 7.78 (m, 1H), 7.67 (m,
1H), 7.62 (m, 1H), 7.56 (m, 2H), 6.87 (m, 1H), 5.02 (d, 1H), 4.93 (d, 1H), 3.37 (s, 3H), 1.42 (s,
6H).

10

Example 27

4-(4.4-Dimethyl-3-{[6-(5-methyl-1H-pyrazol-1-yD)pyridin-3-yljmethvyl}-5-0x0-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile

15  27a) Production of intermediates
Intermediate 27.1:

Mixture of 6-(3-methyl-1H-pyrazol-1-yl)pyridine-3-carbonitrile and 6-(5-methyl-1H-pyrazol-
1-yl)pyridine-3-carbonitrile



7.58E-8 >1.0E-5 8.92E-8 5 4-(4, 4-
2H pyran- 4-yl oxy) pyri di n-3-yl ]

met hy1- 5- oxo- 3-{[ 6- (t et rahydr o-
e | }

(trifluorworbhy@bsnzonitrile 5.0

i y

2

t hy -2- thioxoi mdazolidin-1-yl)-2-
2E-8 >1.0E-5 4.97E-8 6 PCT/EP2010/005297
4- (3-{[ 4- Ami no- 2- (nor phol i n-4- yQpyri m-gon-5-yl ] nmethyl} -4, 4-dinmethyl-5-
0X0- 2-t hi oxoi m dazolidin-I-y1l)- (trifluoromethyl)benzonitrile 3.45E-8
5.0E-6 9.28E-8 7 4-(4,4-Dinethyl-3-{[6-(2- nethyl norpholin-4-yQoyridin-3-
yl'] met hyl l’ aéuﬂﬁ(&rl?on%?'(@é@é "1‘4‘3%%!) qja?adjd'ed under stirring to a solution of 6-
yl)-2- (trl? uor onet h benZonitril e 7.56E-8 >1. OE-SS 4. 91E-8 8
{ 3- [ ( 6- Mechlosepyridined? gar njtrijef@ 0A gl 14-4mmol) and 3-methyl-1H-pyrazole (1.00 ml; 14.4 mmol)
2 ! ggtE hg 18%,8@&%3&&1%%%% RBZR kot @mperatitel Tife rleddtibh ithe WRL bleliReNwmeais 1 | €

2 hours. After cooling the reaction mixture was added to ice water. The precipitate was washed

Di
E-

5 with cool water and dried under vacuum at 50°C to yield a mixture of the desired products (1.28 g;

7.0 mmol).

b) Production of end product

Starting from the mixture of 6-(3-methyl-1H-pyrazol-1-yl)pyridine-3-carbonitrile and 6-(5-methyl-
10 1H-pyrazol-1-yl)pyridine-3-carbonitrile, Example 27 was prepared analogously to the preparation
of Example 1. The product was isolated using preparative HPLC.

System: Dionex: Pump P 580, Gilson: Liquid Handler 215, Knauer: UV-Detector K-2501
Column: Chiralpak IA 5pm 250x30 mm
15  Solvent: Ethanol / methanol 50:50 + 0.1% diethylamine
Flow: 25 mL/min
Temperature:  Room temperature
Detection: UV 254 nm
Retention 11.0-12.1 minutes

20
'H-NMR (CDCL): 8.51 (m, 1H), 7.98 (m, 1H), 7.92 (m, 3H), 7.82 (m, 1H), 7.59 (m, 1H), 6.20 (m,
1H), 5.15 (s, 2H), 2.70 (s, 3H), 1.52 (s, 6H).

Example 28

25  4-(3-{]6-(2.2-Difluoro-3-hydroxypropoxy)pyridin-3-yljmethyl}-4.4-dimethyl-53-ox0-2-

thioxoimidazolidin-1-vy])-2-(trifluoromethyl)benzonitrile




4.92E-8 9 4-(3-{ [6-(21-1m no-1-oxi do-1X6-

t hi onor phol i n-4-yQoyridi n-3-yl ] nmethyl) -

4, 4- di metWwpkoby¥sg2- t hi oxoi m dazol i di nl-y1)-2-(trifl uoperairbyipessonitrile
5.9E-8 >1.0E-5 2. 75E-7 10 4-(3-{[ 6- (2- Hgdr-oxy- 2-

met hyl propoxy) pyridin-3-yl Jnmethyl} -4,4-

di nmet hy1l- 5- oxo- 2-t hi oxoi m dazol i di n- 1- y1l)-2-(trifluoronethyl)benzonitrile

6. 89E-8 >340Fs54 ? % 1/ 029537PCT/ EP2010/ 005297 - 96 - Exanple
Nane of con%ourndgcxg{i 3y teJtyp ersant agonismIC50 (npl/1) 1 AR (w ldtype)

agoni sm EC50 (npol/1) 2 AR W41lL antagonism | C50 (M)1/0 3
Intermedlate 28.1:

6-(2,2-Difluoro-3-hydroxypropoxy)pyridine-3-carbonitrile

N

AN

N

F OH

5  Sodium hydride (60%; 428 mg) was added to a solution of 2,2-difluoropropane-1,3-diol (1000 mg;
8.9 mmol, purchased from SALTIGO Fluorine Team, Leverkusen, Germany) in N,N-
dimethylformamide (20.0 ml) and the batch was stirred for 1 hour at room temperature. A solution
of 6-chloropyridine-3-carbonitrile (618 mg, 4.5 mmol) in N,N-dimethylformamide (5.0 ml) was
added and the batch was stirred over night at room temperature. The mixture was diluted with ice

10  and a diluted solution of sodium chloride and extracted with ethyl acetate (3x). The combined
organic phases were washed with a diluted sodium chloride solution, dried over sodium sulfate and
filtered. The filtrate was concentrated in vacuo and the residue was purified by column
chromatography (hexane = hexane / ethyl acetate 6:4) to give the desired product (596 mg; 2.8
mmol).

15 'H-NMR (CDCls): 8.49 (m, 1H), 7.88 (m, 1H), 6.95 (m, 1H), 4.72 (tr, 2H), 3.88 (tr d, 2H),
2.57 (tr, 1H).

b) Production of end product

Starting from 6-(2,2-difluoro-3-hydroxypropoxy)pyridine-3-carbonitrile, Example 28 was prepared
20  analogously to the preparation of Example 1.

'H-NMR (CDCl;): 8.19 (m, 1H), 7.98 (m, 1H), 7.92 (m, 1H), 7.88 (m, 1H), 7.80 (m, 1H), 6.89 (m,

1H), 5.06 (s, 2H), 4.66 (tr, 2H), 3.80 (m, 3H), 1.51 (s, 6H).

25



11 4-(3-{[6-(2- Met hoxyet hoxy) pyridin-3- yl]nmethyl} -4, 4-dinethyl-5-oxo0-2-
t hi oxoi m dazolidin- 1 -y1)-2- (trifluoromethyDbenzonibile 1.0E-7 >1.0E-5
Not det erwo 20#1/049434, 4- Di net hy1-3-{[ 6- (4- et hyl -1, 4- PCT/EP2010/005297
diazepan-l-Apyridin-3-y|]nethyll-S-oxoZguhioxoinidazolidin-l-yl)-2-
(trifluoronethypbenzonitrile 1.84E-7 >1. 0E-5 Not determ 13

4-(4,4-Di net hyl-3-{ [2-nethyl - 6- (trifluoronethyl)pyridin-3-yl]nethyl}
0x0- 2-t hi Bxampte 2hzol i din-1-y1)-2- (trifluoronethypbenzonitrile 1.86E-7
>1.0E-5 9.37E-8 14 4-[3-({6-[4-(Hydroxynethyl) pi peridin-1-

ylTpyri di fidspimdR lfﬁlb;)o-ﬁth‘}oﬂﬂ- B! 1’}1'1 ifinfralzoiatd- 2-

(trlfluorone pbenzoni
4- (4, 4-Di Lo £ ﬂlk# |n1dazol 1-yppyridin-3-yl]methyl}
- 5- 0x02-t hi oxoi m dazolidin-1-y1)-2- (trifluoronethypbenzonitrile 9.78E-8

5  29a) Production of intermediates
Intermediates 29.1:

6-(1H-1,2,3-Triazol-1-yl)pyridine-3-carbonitrile =~ and  6-(1H-1,2,3-triazol-2-yl)pyridine-3-

carbonitrile

W N

10 Potassium carbonate (2.00 g; 14.4 mmol) was added under stirring to a solution of 6-
chloropyridine-3-carbonitrile (2.00 g; 14.4 mmol) and 1H-1,2,3-triazole (0.84 ml; 14.4 mmol) in
dimethylsulfoxide (14.0 ml) at room temperature. The reaction mixture was stirred at 100°C for 4
hours. After cooling the reaction mixture was added to ice water. The precipitate was washed with
cool water and dried under vacuum. The residue was purified by column chromatography (hexane /

15  ethyl acetate 1:1) to give the products 6-(1H-1,2,3-triazol-1-yl)pyridine-3-carbonitrile (678 mg, 4.0
mmol) and 6-(1H-1,2,3-triazol-2-yl)pyridine-3-carbonitrile (360 mg, 2.1 mmol).

6-(1H-1,2,3-Triazol-1-yl)pyridine-3-carbonitrile:
'H-NMR (CDCl;): 8.81 (m, 1H), 8.63 (m, 1H), 8.40 (m, 1H), 8.21 (m, 1H), 7.88 (m, 1H).



>1.0E-5 1.32E-8 16 4-(3-{[6-(4, 4-D met hyl-2- oxopyrrolidin-1-
yQoyridin-3-yl]nmethyll -4,4-dinethyl-5- oxo-2-thioxoimdazolidin-I-yl)-2-
(trifl uorwoebtyl2dszenzonitrile 5. 96E-8 >1. 0E-5 7. 85E-8 1PCT/EP2010/005297
4-(3-{[2-(1H I m dazol - 1-yl ) pyri m di n-5-8gk] net hyl } -4, 4-di nmet hy1-5- oxo- 2-
t hi oxoi m dazolidin-1-y1l)-2- (trifluoronethyl)benzonitrile 1.29E-7 >1.0E-5
2.06E-8 18 4-(4,4-Dinethyl-3-{ [641-nmethyl -1 H

pyrazol -4-yl)pyridin-3-yl]methyl) -5-o0x02-thioxoimdazolidin-I-yl)-2-
(trifluoronethyDbenzonitrile 4. 77E-8 9.57E-6 9. 46E-8 WO

2011/ 02958 HET 252200 py0dine-3-garbonifileinpl e Name of conmpound AR

'H-NMR (CDCl): 8.88 (m, 1H), 8.24 (m, 1H), 8.15 (m, 1H), 7.98 (s, 2H).

S5 b)Production of end product

Starting from 6-(1H-1,2,3-triazol-1-yl)pyridine-3-carbonitrile, Example 29 was prepared
analogously to the preparation of Example 1.

'H-NMR (CDCL): 8.59 (m, 2H), 8.24 (m, 1H), 8.08 (m, 1H), 7.99 (m, 1H), 7.93 (m, 1H), 7.83 (m,
2H), 5.17 (m, 2H), 1.55 (s, 6H).

10
Example 30
4-(4.4-Dimethyl-5-0x0-2-thioxo-3-{[6-(2H-1.2 3-triazol-2-y)pyridin-3-yvlimethvl}imidazolidin-
1-yI)-2-(trifluoromethvlbenzonitrile
CH,
0 CH,
. F
N N
F \« -
S \ /
NF N
N—
a
N\\)
15

b) Production of end product

Starting from 6-(1H-1,2,3-triazol-2-yl)pyridine-3-carbonitrile, Example 30 was prepared

analogously to the preparation of Example 1.

'H-NMR (CDCL): 8.63 (s, 1H), 8.12 (m, 2H), 7.99 (m, 1H), 7.92 (m, 3H), 7.81 (m, 1H), 5.18 (s,
20  2H), 1.54 (s, 6H).



(w | dtype) antagonism|1C50 (nolt!) 1 AR (w | dtype) agonism EC50 (nol/1) 2
AR W41L antagonism |1 C50 (MoVl) 3 19 4-(4,4-Dinethyl-3-{ [6-(4-nethyl-1H
i m dazol -woypepymdzsrn- 3-yl ] met hyl } - 5- oxo2-t hi oxoi m dazolPcaiE®2010903292-
(trifluoromethypbenzonitrile 1.61E-7 >183E-5 2.01 E-7 20
4-(4,4-Dimethy1-3-{ [6-(1-nethyl-1H pyrazol -5-yl)pyridin-3-yl]nethyl}
-5-0x02-t hi oxoi m dazolidin-1-y1)-2- (trifluoromethypbenzonitrile 1.18E-7
>1. 0E-5 2g33nbre 8121 4-(3-{[6-(4-Chloro-2-nethyl-1Him dazol -
1-yppyridin-3-yTTnethyl} -4, 4-dinmethyl-5- oxo-2-thioxoi m dazolidin-|-yl)-2-
(trifluoronethypbenzonitrile 1.35E-7 >1.0E-5 2.96 E-7 22
4-(4,4-Dimethvl-5-0x0-3-{[6-(1 H-tetrazol-1-yl)pyridin-3-yllmethyl}-2-thioxoimidazolidin-1-

yD-2-(trifluoromethyl)benzonitrile

CH,
0}
CH
N W \
N N
F \( —
S \ /
N N
N—N
N
N/
5  31a) Production of intermediates
Intermediate 31.1:
6-(1H-Tetrazol-1-yl)pyridine-3-carbonitrile
A\
N/
N
N—N
< \
\N _N

Potassium carbonate (2.00 g; 14.4 mmol) was added under stirring to a solution of 6-
10  chloropyridine-3-carbonitrile (2.00 g; 14.4 mmol) and 1H-tetrazole (1.01 g; 14.4 mmol) in
dimethylsulfoxide (14.0 ml) at room temperature. The reaction mixture was stirred at 100°C for 4
hours. After cooling the reaction mixture was added to ice water. The precipitate was washed with

cool water and dried under vacuum. The crude product was used without further purifications.
b) Production of end product

15  Starting from 6-(1H-tetrazol-1-yl)pyridine-3-carbonitrile, Example 31 was prepared analogously to
the preparation of Example 1.
'H-NMR (CDCl;): 9.53 (s, 1H), 8.62 (m, 1H), 8.14 (m, 2H), 7.99 (m, 1H), 7.92 (m, 1H), 7.81 (m,
1H), 5.18 (s, 2H), 1.57 (s, 6H).



4-14,4-Di met hyl1-3-(16-[ 1- (net hyli m no)-1-

oxi do- 1X6-t hi onor phol i n-4-yl ] pyridin-3- yl}

met hyl ) - Bwoxot122p3s7oxoi m dazol i di n-1- y1]-2-(trifl uor omeChyppb@nnosotril e
8.3E-8 >1.0E-5 5. 74E-8 23 4[4, 4- D net hy845- oxo- 2-t hi oxo- 3- ({644-
(trifluoromethyl)-1Himdazol-1- yl]pyridin-3-yll

nmet hyl ) Uni dazolidin-1-yl1]- 2-(trifluoronethyl)benzonitrile 2.04E-7 >1.0E-5
8. 3E-8 241‘;45'(1@12%%” nmet hyl- 5- oxo-3-{[6-(thien-2- yl)pyridin-3-yl]methyl} -2-

t hi oxo i nirdazortain-I-yl)-2- (trifluoromethyl)benzonitrile 2.31E-7 >1.0E-5
2.02E-7 25 4-(4,4-Dinethyl-5- oxo 3- {[6 (2 ox0|mdazoI|d|n | -yppyridin-3-
yl ] met hyl d-(3-916+ (4iSDighlatai HFimidazel-1-ypyyidm-3- shddimathyhdoxocii tri | e

8. 32E- 8 >hibkitidzdE 18RS &tﬁhu&on;embmommls [ (6-

Z "
N
CI/%j\\N
Ci

5  32a) Production of intermediates
Intermediate 32.1:

6-(4,5-Dichloro-1H-imidazol-1-yl)pyridine-3-carbonitrile

Potassium carbonate (2.00 g; 144 mmol) was added under stirring to a solution of 6-
10  chloropyridine-3-carbonitrile (2.00 g; 14.4 mmol) and 4,5-dichloro-1H-imidazole (1.98 g; 14.4
mmol) in dimethylsulfoxide (14.0 ml) at room temperature. The reaction mixture was stirred at
100°C for 2 hours. After cooling the reaction mixture was added to ice water. The precipitate was

washed with cool water and dried under vacuum to give the desired product.
'H-NMR (CDCl;): 8.85 (m, 1H), 8.20 (m, 1H), 8.18 (s, 1H), 7.84 (m, 1H).

15



{ [rmethyl (oxi do) phenyl - X6- sul fanyl i dene] am no} pyri di n-3-yOnret hyl ] -

5- ox0- 2-t hi oxoi m dazolidin- 1 -yl11-2- (trifluoronethypbenzonitrile 2.91E-7
>1. 0E-5 AvbLlbt1/020380 2011/ 029537PCT/ EP2010/ 005297 - 98 - pExravrpéie/odi2ne of
conpound AR (wi | dtype) antagoni sm 1050-@8se1/1) | AR (w | dtype) agoni sm EC50
(mol/1) 2 AR W41lL antagonism | C50 (MOW 3 27 4-(4, 4-Di nethyl- 3-
{[645-nmethyl -1 H pyrazol-1-yppyridin-3-ylinethyl} -5-oxo0-

2-t hi oxoi ) PaZbdich drehabtddauwes (trifluoronethyl)benzonitrile 2.92E-7 >1. 0E-5
Not det ermngﬁﬂﬂl& endp

Starting from 6-(4,5-dichloro-1H-imidazol-1-yl)pyridine-3-carbonitrile, Example 32 was prepared

analogously to the preparation of Example 1.

'H-NMR (CDCl;): 8.62 (m, 1H), 8.09 (m, 1H), 8.06 (s, 1H), 7.99 (m, 1H), 7.92 (m, 1H), 7.81 (m,
5 1H), 7.63 (m, 1H), 5.16 (s, 2H), 1.57 (s, 6H).

Example 33

4-[4.4-Dimethyl-5-0x0-2-thiox0-3-({6-[3-(trifluoromethyl)-1H-1,2.4-triazol-1-yllpvyridin-3-

10 N methyl)imidazolidin-1-vl]-2-(trifluoromethyl)benzonitrile

33a) Production of intermediates
Intermediate 33.1:

6-[3-(Trifluoromethyl)-1H-1,2 4-triazol-1-yl]pyridine-3-carbonitrile

N?\@
\ =
e

15 F

Potassium carbonate (2.01 g; 14.6 mmol) was added under stirring to a solution of 6-
chloropyridine-3-carbonitrile (2.02 g; 14.6 mmol) and 3-(trifluoromethyl)-1H-1,2,4-triazole (2.00

g; 14.6 mmol) in dimethylsulfoxide (14.1 ml) at room temperature. The reaction mixture was



4-(3- {[6-(2,2-Di fluoro-3- hydroxypropoxy)pyridin-3-yl]nmethyl) -4, 4-
di met hyl- 5- oxo- 2-t hi oxoi m dazolidin-1- yl1l)-2-(trifluoronethyCoenzonitrile
4. 32E- 8 >{00Qkt102bk3ty det erm ned 29 4- (4, 4- D net hyl- 5- oxopeTiapr@x@es2of [ 6- (1
H1,2,3-triazol-1-yl)pyridin-3- yl]nethgk}: i mdazolidin-|-yl)-2-
(trifluoronmethyDbenzonitrile 3.73E-8 >1. 0E-5 Not determ ned 30
4- (4, 4- D et hy1- 5- oxo- 2-t hi oxo-3- {[6- (2H 1,2, 3-triazol-2-yl)pyridin-3-
yl Tt hyl il doggbe 4oy I é(xjs) Aﬁ £doliihg O, ATBB*R{'%P@ 09idehith §cel wadE Th
>1. 0E-5 Nott1 eterm ned‘ﬁ% © 7- &01 %hyleg 0- 3- {.%6 !zleH- ecrazofE ¢
1- yOpyr i derecipitste paewvashed w1t12 coql ma@xmdrﬁrdézmder v@pwn lta giyq thp desired product (3.14 g,
(trifl uor% tnf]%{ gbenzonltrl le 1.42E-7 >1.0E-5 1. 0E-6 32 4-(3-
{[ 6- (4 5-Dichl oro-1Hi m dazol - 1- yppyri di n- 3- yl]nethyl} -4, 4-di met hyl- 5-
0X0- 2-thi Qx0| m dazolidin-1-y %-2- gtl‘lﬂ uor omet h f2benzon| trile
H-NMR (DMSO-ds): 9.75 (in, 1H), 9.08 (m, 1H), 8.59 (m, 1H¥ 07 (m, 1H
5 b) Production of end product
Starting from 6-[3-(trifluoromethyl)-1H-1,2,4-triazol-1-yl]pyridine-3-carbonitrile, Example 33 was
prepared analogously to the preparation of Example 1.
'H-NMR (CDCl;): 9.23 (m, 1H), 8.57 (m, 1H), 8.09 (m, 1H), 7.98 (m, 2H), 7.92 (m, 1H), 7.81 (m,
1H), 5.17 (s, 2H), 1.55 (s, 6H).
10
Example 34
4-[3-({6-[4-(Hydroxymethyl)-1H-imidazol-1-yl]pyridin-3-yl}methyl)-4.4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile
CH
i o}/FCH3
NW(N
S \ /
Z N
)
N\ \N
15 OH

34a) Production of intermediates
Intermediate 34.1:
6-[4-(Hydroxymethyl)-1H-imidazol-1-yl]pyridine-3-carbonitrile

20



9.98E-8 >1.0E-5 Not determ ned 33 4[4, 4- D net hyl- 5- oxo- 2-t hi oxo- 3- ({643-
(trifluoronethyl)-1 H1,2,4-triazol-1- yllpyridin-3-y1 1

net hypi niwezoliudbsssl - y1] -

Not determ ned 34 4434 {6[ 4-(Hydroxymnetlgyl.)-1 H
I m dazol - 1-ylipyridin-3-yl}nethyl)-4,4-
di net hyl - 5- oxo- 2-t hi oxoi m dazolidin-1- yl]-2-(trifluoronethypbenzonitrile

;0295 / EP2010/ 005297 -
of compound AR (w | dtype) antagoni | G0 (/rrgl/ 1) I AR (wi |l dtype) agoni sm
N

1.3E-7 >1.0E-5 2. 59E-7 WO 201

ECso (nol/1) 2

Potassium carbonate (2.00 g; 14.4 mmol) was added under stirring to a solution of 6-

N N

-

99 -

2-(trifluoronethypbenzonitril ect/EpZiEoidoszd7 OE-5

Exanpl e Nane

chloropyridine-3-carbonitrile (2.02 g; 14.6 mmol) and 1H-imidazole-4-methanol (1.42 g; 14.4

mmol) in dimethylsulfoxide (14.0 ml) at room temperature. The reaction mixture was stirred at

5 100°C for 2 hours. After cooling the reaction mixture was added to ice water. and extracted with

ethyl acetate (3x). The combined organic phases were washed with a diluted sodium chloride

solution, dried over sodium sulfate and filtered. The filtrate was concentrated in vacuo and the

residue was purified by column chromatography (ethyl acetate) to give the desired product (724

mg; 3.6 mmol).

10  'H-NMR (DMSO-dy): 8.93 (m, 1H), 8.55 (m, 1H), 8.46 (m, 1H), 8.00 (m, 1H), 7.82 (m, 1H), 5.07

(tr, 1H), 4.38 (d, 2H).

b) Production of end product

Starting from 6-[4-(hydroxymethyl)-1H-imidazol-1-yljpyridine-3-carbonitrile, Example 34 was

15  prepared analogously to the preparation of Example 1.
'H-NMR (DMSO-dq): 8.61 (m, 1H), 8.46 (m, 1H), 8.38 (m, 1H), 8.33 (m, 1H), 8.09 (m, 2H), 7.77
(m, 2H), 5.16 (s, 2H), 5.00 (tr, 1H), 4.43 (d, 2H), 1.52 (s, 6H).

Example 35

20

4-[4.4-Dimethyl-S-0x0-3-({6-[2-(2-0xoimidazolidin-1-yl)ethoxy]|pyridin-3-yl}methyl)-2-

thioxoimidazolidin-1-vl]-2-(trifluoromethyl)benzonitrile




AR W41L antagonism |1 C50 (MOM 3 35 444, 4-Di net hy1-5-oxo0-3-({6-[2-(2-

oxoi m dazol i di n- 1- yDet hoxy] pyri di n-3- y1}

met hyl ) - 2vohlooapssrdazol i di n-1-y1]-2- (trifl uoromet hypbeozarrdwiobee7. 58E- 8
>1.0E-5 4.46E-8 36 {4-[5-({3-[4-Cyano- 388-
(trifluoromethyl)phenyl]-5, 5-di methyl-4- oxo-2-thioxoi m dazolidin-1-

yl }met hyl ) pyri di n-2-y11-1-oxi do- 1X6- thionorpholin-1-ylidene} cyanam de

1.88E-7 > - 6. - 6- ( 2- Hydr oxy- 2- et hyl pr opoxy) - 2-
retbyl pyr PO rgadeoPnidattalail L Tydroxy yl propoxy)

5- ox0- 2-t hi oxoi m dazolidin-1-yl1l)-2- (trifluoronethyl)benzonitrile 1.41E-7
>1. 0E-5 2Imtermeditg 331y 4 4- Di net hy1- 3-{[ 6- (5- nmet hy1- 1H

tetrazol -1-yl)pyridin-3-yl]methyl} -5-oxo2-thioxoi m dazolidin-I-yl)-2-
(trifluor goBlBVORGRADJifdin-2-yl) et dxyFpyiidid-32catbbhiftrile

N\

N\ /

N o)

O—_\\__Nﬁx\NH

5  1-(2-Hydroxyethyl)imidazolidin-2-one (1.08 g, 8.3 mmol) was added to a suspension of sodium
hydride (60%) (0.37 g, 9.1 mmol) in toluene (3.3 ml) under argon and stirred for 10 minutes at
room temperature. 6-Chloropyridine-3-carbonitrile (1.15 g; 8.3 mmol) was added and the batch
was stirred at 95°C for 4 hours. After cooling, the reaction mixture was added to ice water and
extracted with ethyl acetate (2x). The combined organic phases were dried (Na,SO,), filtered and

10 concentrated by evaporation. The residue was purified by column chromatography

(dichloromethane / ethanol 9:1) to give the desired product (0.70 mg, 3.0 mmol).

'H-NMR (DMSO-ds): 8.68 (m, 1H), 8.14 (m, 1H), 7.00 (m, 1H), 6.33 (br, 1H), 4.44 (tr, 2H), 3.42
(m, 4H), 3.21 (tr, 2H).

15  b) Production of end product

Starting from 6-[2-(2-oxoimidazolidin-1-yl)ethoxy]pyridine-3-carbonitrile, Example 35 was
prepared analogously to the preparation of Example 1.
'H-NMR (CDCl;): 8.19 (m, 1H), 7.97 (m, 1H), 7.91 (m, 1H), 7.79 (m, 2H), 6.76 (m, 1H), 5.05 (s,
2H), 4.45 (tr, 2H), 3.60 (m, 4H), 3.41 (tr, 2H), 1.50 (s, 6H).

20



Table 1 1, 2 = determ ned according to assay "Cell-based transactivation
assay for wld-type human androgen receptor" descri bed above 3 = determ ned
accor di ngvoeoasress7" Cel | - based transactivati on assay forcCimraonoanstppgen
receptor 5 nmutant W41L or W41C' descrigbed above 4 = t hi ohydantoi n anal og
of hydantoin described in exanple 26 of US patent US RE 35,956. Starting
from4-am no-2-(trifl uoromethypbenzonitrile and benzyl am ne,

4- (3-benzylsdpf3gi methyl-
5 oxo- 2. t Rl ol di n- | -y1)-2-(trifluoromethyl)benzonitrile was

prepared using simlar conditions as descrlbed |n t he p[eparatlon of
Exanple 1 4- 1513+ 4Cmane=Pftrifluorometkyl)phenviltS.5 dimethwli4-pxp-2-thinxoimidg zolidimnt 1- 1H),

ZOiil (Ogt9)r5 1 gty fyradin 21 gld)udo lkai-tl(lmnon]dﬂ)lm 3 j-iﬁen(e?cvaamldel 45 (s, 6H. WO
fl uor obenzyl) -4, 4-di nmet hy1- 5 oxo 2 t hi oxoi m dazol i di n-1-y1]-2-(trifluoronet
hyDbenzonitrile was prepatedfusing sinilar conditions as described in the
preparation of Exanﬂle 1. “E-NVR (CDC13): 7.98 (d, 1H), 7.93 (d, 1H)

7.82 (dd, 1H), 7.43"3d, , 7.06 (dd, 2H), 5.10 (s, 2H), 1.46 (s, 6H. 5
6 = thi ohydantoi n anal og dant ¢ n described in exanple 28 of US patent
US RE 35,956. Starting fr am ng- 2- i nuor onet hyl ) benzonitrile and

4- met hoxybenzyl am ne, 41324 1)-4,4-d i met hyl-5-o0x0-2-th i oxoi m
dazoli d in-l-y1]-2-(trifluorone hy on itri |le was prepared using
simlar conditions as described Peparation of Exanple 1. 'H NWR
(CDC13): 7.97 (d, 1H), 7.93 (dS 11- (dd, 111), 7.37 (d, 2H), 6.89
(d, 211), 5.09 (s, 102H), 3.81 (s, 31 5 (s H. 7 = t hi ohydant oi n
anal og of hydantoin described in exanpl NUS p t got us RE 35, 956.
Starting from4-am no-2-(trifluoronethyl) nzon'trl % and
4-(trifluoronethyl)benzyl am ne, D nethyl-5-o0xo0-2- |0X®\3§%$u
[4-(trifluoronethypbenzyl] imdazolidin-l-y1l} -2-(trifluo t hyl ) ben-
zonitrile was prepared using sinilar conditions as descri bed in t he

reparati | 7.99 111
D a8 ThipettsgiRptridiin g ¥ins b ntoSan Simofyane 0. ing Oa gadf alefes 5 1)
Table 1 ch@RBkya SRMRASE 1.23-¢%-(1 hdtnot 106Xi AP S ARIBRISrpR61irt-NLO1)byAES - ynq».ﬂethﬂ\ya -

advant ageous properties conpared to the diarylthi ohydantoin conpounds
di scl osed d‘nﬁ:tlUgSwéf) gﬁblowgm@zcgghrgggl) -2p(grifluoromethyl)benzonitrile (24.0 mg, 0.045 mmol)

in dichloromethane (0.22 ml). The batch was stirred for 4 hours at room temperature and finally

he

concentrated. The residue was purified by preparative HPLC to give the desired product (12.0 mg,
10 0.020 mmol).

System: Agilent: Prep 1200, 2 x Prep Pump, DLA, MWD, ELSD, Prep FC
Column: XBrigde C18 5pm 150x19 mm
Solvent A: H,0/ 0.1% HCOOH
Solvent B: Methanol
15  Gradient: 0-12.5 min 50-80% B, 12.5-15 min 80-100% B
Flow: 21 mL/min
Temperature:  Room temperature
Detection: MWD 214 nm / ELSD
Retention 7.0 — 8.5 minutes

20
'H-NMR (CDCl): 8.29 (m, 1H), 7.97 (m, 1H), 7.90 (m, 1H), 7.86 (m, 1H), 7.79 (m, 1H), 6.80 (m,
1H), 5.02 (s, 2H), 4.54 (m, 2H), 3.89 (m, 2H), 3.54 (m, 2H), 3.33 (m, 2H), 1.52 (s, 6H).



20 particular, they show high potency against the androgen receptor
(wldtype) paired with little agonistic potency against the androgen
recept or wei2botogpssy. Further, the compounds of the invercirar2&hovs2ar hi gh
potency with respect to the inhibition-06-the nutated androgen receptor
Wr41L. WD 2011/ 029537PCT/ EP2010/ 005297 - 101 - Exanpl e Name of conpound
E709Y antagon. 1 C50 (npl/1)1 Conparative Data; exanple 12 of US patent US
RE 35, 956Egax£ﬁ]_lEBf7| uoronet hyl)-4-(3,4, 4-trinmet hyl-5-oxo-2-

t hi oxoi m dazolrdin-1-yGbenzonitrile N F 41111 1.17E-7 Conpar ati ve Dat a;
exanple 77 of US atent US RE 35 956

-4.4-dimethvl-5-0x0-2-

443- (4- Hyt
thioxoimidazolidin-1-yI)-2-(trifluoromethylhbenzonitrile
CH,
o)
CH

F L CH,
F \( —

S \ N

/

N

5 37a) Production of intermediates
Intermediate 37.1:

6-(2-Hydroxy-2-methylpropoxy)-2-methylpyridine-3-carbonitrile

N: /[\q
~— (o]

-

OH

Sodium hydride (60%) (314 mg, 7.9 mmol) was added to a solution of 2-methylpropane-1,2-diol
10 (591 mg; 6.6 mmol) in N,N-dimethylformamide (60.5 ml) and the batch was stirred for 1 hour at
room temperature. A solution of 6-chloro-2-methylpyridine-3-carbonitrile (1000 mg, 6.6 mmol) in
N,N-dimethylformamide (6.0 ml) was added and the batch was stirred over night at room
temperature. The mixture was diluted with ice and a diluted solution of sodium chloride and
extracted with ethyl acetate (3x). The combined organic phases were washed with a diluted sodium
15  chloride solution, dried over sodium sulfate and filtered. The filtrate was concentrated in vacuo and
the residue was purified by column chromatography (hexane -> hexane / ethyl acetate 1:1) to give
the desired product (489 mg; 2.4 mmol).
'H-NMR (CDCl3): 7.72 (m, 1H), 6.68 (m, 1H), 4.24 (s, 2H), 2.72 (s, 1H), 2.64 (s, 3H),
1.31 (s, 6H).

20



t hi oxoi m dazolidin-1-yl1]-2-(trifluoronmethypbenzonitri |l e NNVN No >1. OE-6

11 F

Conparative data 4 1-yl)-2-(trifluoronethyDbenzonitrile 1401

4- ( 3- Benayd-2011402083met hy1- 5- 0x0- 2-t hi oxoi mi dazol i di n- 5. @¢EAEP2010/005297

10

15

-9] -
37b) Production of end product

Starting from 6-(2-hydroxy-2-methylpropoxy)-2-methylpyridine-3-carbonitrile, Example 37 was
prepared analogously to the preparation of Example 1.

'H-NMR (CDCl;): 7.98 (m, 1H), 7.93 (m, 1H), 7.82 (m, 1H), 7.58 (m, 1H), 6.68 (m, 1H), 5.06 (s,
2H), 4.22 (s, 2H), 2.55 (s, 3H), 1.47 (s, 6H), 1.32 (s, 6H).

Example 38

4-(4.4-Dimethyl-3-{[6-(S-methyl-1H-tetrazol-1-yl)pyridin-3-yljmethyl}-5-0xo0-2-

thioxoimidazolidin-1-yD-2-(trifluoromethyhbenzonitrile

38a) Production of intermediates
Intermediate 38.1:

Mixture of 6-(5-methyl-1H-tetrazol-2-yl)pyridine-3-carbonitrile and 6-(5-methyl-1H-tetrazol-
1-yl)pyridine-3-carbonitrile

\ /N\ + \ NN
=N N =" 7 N

/
N=N N:N



i Conpar ati ve datas 443-(4-Fl uorobenzyl) -4, 4-di net hyl1- 5- oxo- 2-

t hi oxoi m dazolidin-I1-yl1]-2-(trifluoronmethypbenzonitrile N . >1.0E-6 WO
2011/ 029586RGMN/EP26010/ 005297 - 102 - Exanpl e Name of corpompdo1la/i02Y7
antagon. 1C50 (nol/1)1 Conparative data9s-

443- (4- Met hoxybenzyl) - 4, 4- di net hy1- 5- oxo- 2-

t hi oxoi m dazolidin-1-y1]-2-(trifluoronethyl)benzonitrile 0...A W N
8.02E-8 elS 11

Potassium carbonate (1.70 g; 12.3 mmol) was added under stirring to a solution of 6-
chloropyridine-3-carbonitrile (1.71 g; 12.3 mmol) and 5-methyl-1H-tetrazole (0.87 ml; 12.3 mmol)
in dimethylsulfoxide (11.9 ml) at room temperature. The reaction mixture was stirred at 100°C for

5 2 hours. After cooling the reaction mixture was added to ice water and extracted with ethyl acetate
(2x). The combined organic phases were dried (Na,SO,), filtered and concentrated. The residue
was purified by column chromatography (ethyl acetate) to yield a mixture of the desired products
(1.27 g; 6.8 mmol) that was used without further purification.

10 b) Production of end product

Starting from the mixture of 6-(5-methyl-1H-tetrazol-2-yl)pyridine-3-carbonitrile and 6-(5-methyl-
1 H-tetrazol-1-yl)pyridine-3-carbonitrile, Example 38 was prepared analogously to the preparation
of Example 1. The product was isolated using preparative HPLC.

15 System: Dionex: Pump P 580, Gilson: Liquid Handler 215, Knauer: UV-Detector K-2501
Column: Chiralpak IB 5um 250x30 mm
Solvent: Hexane / ethanol 50:50 + 0.1% diethylamine
Flow: 30 mL/min
Temperature:  Room temperature
20  Detection: UV 254 nm
Retention 7.8 — 10.2 minutes

'H-NMR (CDClL): 8.65 (m, 1H), 8.10 (m, 2H), 7.99 (m, 1H), 7.93 (m, 1H), 7.82 (m, 1H), 5.18 s,
2H), 2.96 (s, 3H), 1.57 (s, 6H).

25

30



N Conparative data 7 4-(4, 4-D net hyl-5- oxo- 2-t hi oxo- 3[ 4-

(trifluoronethyQoenzyl ]
(trifluorwombhyd2dsdzenzonitrile "N F 0O NC S .

I mdazolidin-1-yl)

-2-
| sl .

[ 6- (1H I m dazol - 1-yl ) pyridin-3-yl]methyb}--4, 4-
di met hy1- 5- oxo- 2-t hi oxoi m dazolidin-|-yl)-2-
7.21E-9 2 4-(4, 4-Di net hyl-5-o0xo-2-t hi oxo-3-{ [6-

(trifluorg

yl)-2-(tr

4-[4,4-Di et hyl-3- ({642- (nor phol i n- 4-
ypet hoxy] By rifrdiphagnadologisphgriopertiesefthe compounds
t hi oxoi m dazolidin-1-y1]-2-(trifluoronethypbenzonitrile 7.95E-8 4

FF 4. 6DET/RPR01/00291

(trifluoronethypbenzonitrile

RBYTridin-3-yl]nethyl} imdazolidin-1-
t hyl ) benzonitrile 1.42E-8 3

4- (4, 4- Dmet nyI-3-{ [6- (nmor pholin-4-yOpyri difn-3- yI et nyl;}
- 5-0x0- 2{t hi oxoi m @azol i di n-1-y1)-2- (triflugiSethyl)tdhzonitrj AR
(wildtype) (wildtype W741L
Example Name of compound P ype)
antagonism | agonism antagonism
ICso (mol/l) ! | ECso (mol/l) 2| ICso (mol/) ?
Comparative 2~(Trifluoromethyl)-4-(3,4,4-trimethyl-5- 1.0E-5 7.97E-9 1.59E-7
Data; example | oxo-2-thioxoimidazolidin-1-yl)benzonitrile
12 of US
(o]
patent US RE W
35,956 N\( —
S
NF
F F
Comparative 4-[3-(4-Hydroxybutyl)-4,4-dimethyl-5- 2.15E-9 8.13E-9 8.97E-8
Data; example | oxo-2-thioxoimidazolidin-1-yl]-2-
77 of US (trifluoromethyl)benzonitrile
patent US RE
35,956
Comparative 4-(3-Benzyl-4,4-dimethyl-5-ox0-2- 1.5E-8 4.64E-8 1.66E-7
data * thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile




7.72E-8 5 4-(4, 4-D net hyl- 5- oxo- 3-

([ 6- (tetrahydro-2H pyr an- 4-

yl oxy) pyridi n-3-yl ] nmethyl} -2-thioxoimdazolidin-1-y1)-

2-(trifl vwwoauatdyisybenzonitrile 4. 48E-8 6 4-(3-{ PCT/EP2010/005297
[ 4- Ami no- 2- (nor phol i n-4-yl ) pyrimdin-5-9¢L] et hyl }
-4, 4-di met hyl- 5- oxo- 2-t hi oxoi m dazol i di n-1-
y1) - 2- ( tr+ft+uoromgthybbenzonttr1+e—193E8—"7Wo2011 02953 7PCTHEP2016/6
- 103 - |Exanpl e Nanme of conmpound E709Y antagaR [ C50 (4B1/1)] [AR
4- (4, 4- E) met hy1l-3¢ { [6-(2-nethyl norpholin- 4-(wmn§})é?1I di @udryyd)] MEWINIL i
- 5- 0X0- 2 Exdmpxoi m| damebf @mpeuind y1)-2-(trifl yoronet benzonitr|le 2. 26K
4- {3-[(6-Met hoxypyri di n- 3-yOmet hyl ] - 4, 4- di néPgaRisst | agomism antagonism
0X0- 2-t hhi oxoi m daz'ol i din- | -y1) -2- (t rifl LCICQI(IBG!Wl )lm—sm@(nﬂl)l’ G50 (m@l/1) °
9. 18E- 9 4=(3{6=(t—tmno-—t-oxirdo=—tk6-thijonorphot—m=4—=
yl) pyri diCamgarajivg m=t4’ri§r(4}Flu0¢0b4nZdi)ﬁ‘étdhwhylS5 0%00-| 2-1.0E-5 1.79E-9 >1.0E-6
t hi oxoi ggazol i di N2lnipdimidazéiidil fy1par omet hyl )lbenzonitrfile 5. 65E9 10
(trifluoromethyl)benzonitrile
bl
FE
F h
NZ
Comparative 4-[3-(4-Methoxybenzyl)-4,4-dimethyl-5- 1.34E-7 6.81E-6 3.79E-7
data ® oxo-2-thioxoimidazolidin-1-yl]-2-
(trifluoromethyl)benzonitrile
F
F I\
F A
S
NZ
Comparative 4-{4,4-Dimethyl-5-0x0-2-thioxo-3-[4- 3.0E-7 6.8E-6 5.78E-7
data’ (trifluoromethyl)benzyl]imidazolidin-1-
yl}-2-(trifluoromethyl)benzonitrile
F
N N
pSen
S
N
F
F F
1 4-(3-{[6-(1 H-Imidazol-1-yl)pyridin-3- 5.97E-8 >1.0E-5 1.73E-7
yl]methyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
2 4-(4,4-Dimethyl-5-ox0-2-thioxo-3-{[6- 6.84E-8 5.43E-6 8.67E-8
(trifluoromethyl)pyridin-3-
yljmethyl}imidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

5297

8 8



4- (3-{

[ 6- (2- Hydr oxy- 2- net hyl propoxy) pyri di n- 3-
4, 4-di met hyl- 5- oxo- 2-t hi oxoi m dazol i di n-1yl)-2-(t

y]t

ri

| e 2. 63E-WODLBIM203874- Di met hyl1-3- {[2- met hyl- 6-

(trifluoromethyl)pyridin-3-yl]nethyl}

~-950x0-

2-

hyl }

PCT/EP2010/005297

t hi oxoi m dazolidin-1-yl)-2-(trifluoronmethyCbenzonitrile 2.47E-8 15

4-(4,4-Dimethyl-3- {[6-(2-nmethyl-1Him dazo
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- 5- 0x0- 21
16 4-(3-
-4, 4-dimy
yl)-2-(t
det er m ng
andr ogen
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of
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WVent T om Show i gipot ency
SehPimsthalst-gp-( “Exan

yD)pyridin-3-yl]methyl}-5- oxo-2-
thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

W tTh resp

173K e

ect toth

E i nhi bi §i

ol OBripounp® 26-8

d .

4-(4,4-Dimethyl-5-0x0-3-{[6-(tetrahydro-
2 H-pyran-4-yloxy)pyridin-3-yl]methyl}-2-
thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

5.02E-8

>1.0E-5

4.97E-8

4-(3-{[4-Amino-2-(morpholin-4-
yD)pyrimidin-5-yl]methyl}-4,4-dimethyl-5-
oxo-2-thioxoimidazolidin-1-y1)-2-

(trifluoromethyl)benzonitrile

3.45E-8

5.0E-6

9.28E-8

4-(4,4-Dimethyl-3-{[6-(2-
methylmorpholin-4-yl)pyridin-3-
ylJmethyl}-5-oxo-2-thioxoimidazolidin-1-
yD-2-(trifluoromethyl)benzonitrile

7.56E-8

>1.0E-5

4.91E-8

4-{3-[(6-Methoxypyridin-3-yl)methyl]-4,4-
dimethyl-5-0x0-2-thioxoimidazolidin-1-

yl}-2-(trifluoromethyl)benzonitrile

4.93E-8

8.86E-6

4.92E-8

4-(3-{[6-(1-Imino-1-oxido-1A°%-
thiomorpholin-4-yl)pyridin-3-ylJmethyl}-
4,4-dimethyl-5-oxo-2-thioxoimidazolidin-
1-yl)-2-(trifluoromethyl)benzonitrile

5.9E-8

>1.0E-5

2.75E-7

10

4-(3-{[6-(2-Hydroxy-2-
methylpropoxy)pyridin-3-ylJmethyl}-4,4-
dimethyl-5-0x0-2-thioxoimidazolidin-1-

yD-2-(trifluoromethyl)benzonitrile

6.89E-8

>1.0E-5

2.85E-7




W41C antagonism I C50 (nolt!) 3 Conparative Data; exanple 12 of US patent
US RE 35,956 2-(Trifluoronethyl)-4-(3,4,4-trinethyl-5-o0xo-2-
t hi oxoi mwezolwuddsssl -yl ) benzonitrile N F 41111 2. 12E- 8 PCT/ERoeIpANEDT ve
Dat a; exanple 77 of US patent US RE 35-966
443- (4- Hydr oxybut y1) - 4, 4- di met hyl - 5- oxo- 2-

t hi oxoi m dazolidin-1-y1]-2-(trifluoromethyDbenzonitrile NN.V.N./N O 2. 71E-8

Example

Name of compound

AR
(wildtype)
antagonism

ICso (mol/D) *

AR
(wildtype)
agonism

ECs, (mol/) ?

AR
W741L
antagonism

ICso (mol/D) *

11

4-(3-{[6-(2-Methoxyethoxy)pyridin-3-
ylJmethyl}-4,4-dimethyl-5-ox0-2-
thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

1.0E-7

>1.0E-5

Not determ.

12

4-(4,4-Dimethyl-3-{[6-(4-methyl-1,4-
diazepan-1-yl)pyridin-3-yl]methyl}-5-oxo-
2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

1.84E-7

>1.0E-5

Not determ.

13

4-(4,4-Dimethyl-3-{[2-methyl-6-
(trifluoromethyl)pyridin-3-ylJmethyl}-5-
oxo-2-thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

1.86E-7

>1.0E-5

9.37E-8

14

4-[3-({6-[4-(Hydroxymethyl)piperidin-1-
yllpyridin-3-y1} methyl)-4,4-dimethyl-5-
oxo-2-thioxoimidazolidin-1-y1]-2-

(trifluoromethyl)benzonitrile

3.72E-8

6.0E-6

Not determ.

15

4-(4,4-Dimethyl-3-{[6-(2-methyl-1H-
imidazol-1-yl)pyridin-3-ylJmethyl}-5-oxo-
2-thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

9.78E-8

>1.0E-5

1.32E-8

16

4-(3-{[6-(4,4-Dimethyl-2-oxopyrrolidin-1-
yDpyridin-3-ylJmethyl}-4,4-dimethyl-5-
oxo-2-thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

5.96E-8

>1.0E-5

7.85E-8

17

4-(3-{[2-(1H-Imidazol-1-yl)pyrimidin-5-
yl]methyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

1.29E-7

>1.0E-5

2.06E-8

18

4-(4,4-Dimethyl-3-{[6-(1-methyl-1H-
pyrazol-4-yl)pyridin-3-yllmethyl}-5-oxo-
2-thioxoimidazolidin-1-yl1)-2-
(trifluoromethyl)benzonitrile

4.77E-8

9.57E-6

9.46E-8




4-

|
(

|
3

F

-Benzyl- 4, 4- di net hyl- 5- oxo- 2-t hi oxoi mi dazol i di n-

WO 2011/029537

-97-

0

1. 42E-7

Conparative data 4 1-yl)-2-(trifluoromethyl)benzonitrile |ei

PCT/EP2010/005297

Example

Name of compound

AR
(wildtype)
antagonism

ICso (mol/l) *

AR
(wildtype)
agonism

ECs, (mol/1) *

AR
W741L
antagonism

ICso (mol/l)

19

4-(4,4-Dimethyl-3-{[6-(4-methyl-1H-
imidazol-1-yl)pyridin-3-ylJmethyl}-5-oxo-
2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

1.61E-7

>1.0E-5

2.01E-7

20

4-(4,4-Dimethyl-3-{[6-(1-methyl-1H-
pyrazol-5-yl)pyridin-3-yljmethyl}-5-oxo-
2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

1.18E-7

>1.0E-5

2.33E-7

21

4-(3-{[6-(4-Chloro-2-methyl-1 H-imidazol-
1-yD)pyridin-3-yl]methyl}-4,4-dimethyl-5-
oxo-2-thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

1.35E-7

>1.0E-5

2.96 E-7

22

4-{4,4-Dimethyl-3-({6-[1-(methylimino)-1-
oxido-1A%-thiomorpholin-4-yl]pyridin-3-
yl} methyl)-5-oxo0-2-thioxoimidazolidin-1-
yl]-2-(trifluoromethyl)benzonitrile

8.3E-8

>1.0E-5

5.74E-8

23

4-[4,4-Dimethyl-5-oxo0-2-thioxo-3-({6-[4-
(trifluoromethyl)-1H-imidazol-1-
yl]pyridin-3-yl} methylimidazolidin-1-yl]-
2-(trifluoromethyl)benzonitrile

2.04E-7

>1.0E-5

8.3E-8

24

4-(4,4-Dimethyl-5-oxo-3-{[6-(thien-2-
yDpyridin-3-ylimethyl}-2-
thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

231E-7

>1.0E-5

2.02E-7

25

4-(4,4-Dimethyl-5-oxo0-3-{[6-(2-
oxoimidazolidin-1-yl)pyridin-3-
yl]methyl}-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

8.32E-8

>1.0E-5

2.46E-7

26

(R)-4-{4,4-Dimethyl-3-[(6-
{[methyl(oxido)phenyl-A°-
sulfanylidene]amino} pyridin-3-yl)methyl}-
5-ox0-2-thioxoimidazolidin-1-yl1}-2-

(trifluoromethyl)benzonitrile

2.91E-7

>1.0E-5

2.11E-7




Conpar ati ve datab5 443-(4-Fl uorobenzyl) -4, 4-di net hy1- 5- oxo- 2-

t hi oxoi m dazolidin-1-y1]-
W00201102639537PCT/ EP2010/ 005297 -

105 -

\/\7410 ant agoni sm 1 C50 (nmpl/1) 3 Conparabgve data 7

4-{4, 4-Di et hy1- 5- oxo- 2-t hi oxo- 3-[ 4-

2-(trifluoromethypbenzonitrile 0 isrC >1.0E-6
Exanpl e pamp20b/062000und

(trifluoromethyDbenzyl]i m dazol

idin-1-yl1l) -2- (trifluoronethyl)benzonitrile
AR AR AR
wildtype) (wildtype W741L
Example Name of compound ( vp type)
antagonism | agonism antagonism
ICso (mol1) ! | ECso (mol/1) 2 | ICso (mol/l)
27 4-(4,4-Dimethyl-3-{[6-(5-methyl-1H- 2.92E-7 >1.0E-5 Not
pyrazol-1-yl)pyridin-3-yllmethyl}-5-oxo- determined
2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
28 4-(3-{[6-(2,2-Difluoro-3- 4.32E-8 >1.0E-5 Not
hydroxypropoxy)pyridin-3-yllmethyl}-4,4- determined
dimethyl-5-ox0-2-thioxoimidazolidin-1-
yD)-2-(trifluoromethyl)benzonitrile
29 4-(4,4-Dimethyl-5-0x0-2-thioxo-3-{[6- 3.73E-8 >1.0E-5 Not
(1H-1,2,3-triazol-1-yl)pyridin-3- determined
ylJmethyl}imidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
30 4-(4,4-Dimethyl-5-oxo-2-thioxo-3-{[6- 1.39E-7 >1.0E-5 Not
(2H-1,2,3-triazol-2-yl)pyridin-3- determined
yl}methyl}imidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
31 4-(4,4-Dimethyl-5-oxo0-3-{[6-(1 H-tetrazol- | 1.42E-7 >1.0E-5 1.0E-6
1-yD)pyridin-3-yllmethyl}-2-
thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
32 4-(3-{[6-(4,5-Dichloro-1H-imidazol-1- 9.98E-8 >1.0E-5 Not
yDpyridin-3-yl]methyl}-4,4-dimethyl-5- determined
oxo-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
33 4-[4,4-Dimethyl-5-ox0-2-thioxo-3-({6-[3- | 1.57E-7 >1.0E-5 Not
(triftuoromethyl)-1 H-1,2 4-triazol-1- determined
yl]pyridin-3-yl} methyl)imidazolidin-1-yl}-
2-(trifluoromethyl)benzonitrile
34 4-[3-({6-[4-(Hydroxymethyl)-1H- 1.3E-7 >1.0E-5 2.59E-7
imidazol-1-yl]pyridin-3-yl} methyl)-4,4-
dimethyl-5-0x0-2-thioxoimidazolidin-1-
yl]-2-(trifluoromethyl)benzonitrile

1



"N'IC7.89E-7 F 401 NFF 1
4-(3-{[6-(1H I m dazol -1-yppyridin-3-yl ] nethyl} -4, 4-

di met hy 1-\8oaxo/@2933hi oxoi m dazol i di n-1-y1)-2-
2.16E-7 4 4-(4,4-Dinethyl-3- { [6-(norpkekin-4-yl)pyridin-3- yl]nethyl)
- 5- 0X0- 2-t hi oxoi m dazol i di n-1-y1) - 2-

4-(3-{ [
-4, 4-din
|l e 1. 15H
yl) pyrid
yl)-2-(t
4- (4, 4-1
- 5- 0x0- 4

6- (2- Hydroxy-2-net hyl propoxy)pyridin-3- yl]lnethyl)

-7 19 4-(4,4-Dinethyl-3-{[6-(4-nethyl -1H i m dazal - 1-
i _TQ‘_'X' ] metalclor Bm@iaa2- t hi oxoi mi dazldfIgyRe 1 | (vildtype) ) W74IL
ri ] tor omat ypbenzonitrile 5.29E-8 2(antagonism | agonism antagonism

-t hi oxoi mldazolidin-1- y1)-2-(trifluorao enzoniti

p et hy1- 3-|{[ 6- (1- met hyl- 1H pyrazol - 52 "3@?‘?1‘?,? nga{(m)ma??%k%omg&

35 4-[4,4-Dimethyl-5-ox0-3-({6-[2-(2- 7.58E-8 >1.0E-5 4.46E-8
oxoimidazolidin-1-yl)ethoxy]pyridin-3-
y1} methyl)-2-thioxoimidazolidin-1-yl]-2-
(trifluoromethyl)benzonitrile

36 {4-[5-({3-[4-Cyano-3- 1.88E-7 >1.0E-5 1.0E-6
(trifluoromethyl)phenyl}-5,5-dimethyl-4-
oxo-2-thioxoimidazolidin-1-
yl}methyl)pyridin-2-y1]-1-oxido-1A°

thiomorpholin-1-ylidene}cyanamide

37 4-(3-{[6-(2-Hydroxy-2-methylpropoxy)-2- | 1.41E-7 >1.0E-5 2.41E-7
methylpyridin-3-yljmethyl}-4,4-dimethyl-
5-oxo0-2-thioxoimidazolidin-1-yl)-2-

(trifluoromethyl)benzonitrile

38 4-(4,4-Dimethyl-3-{[6-(5-methyl-1 H- 5.87E-8 >1.0E-5 3.66E-7
tetrazol-1-yl)pyridin-3-yllmethyl}-5-oxo-
2-thioxoimidazolidin-1-y1)-2-

(trifluoromethyl)benzonitrile

(trifluoromermppiaeng2aitril e
(trifluoronethypbenzonitrile 2. 7E-7 10

et hy1- 5- 04o- 2- t hi oxoi m dazol i di n-1y1)sg- (trif| yrromet hyl)gbenzonj tri

10

Table 1

L 2 = determined according to assay “Cell-based transactivation assay for wild-type human

androgen receptor” described above

3 = determined according to assay “Cell-based transactivation assay for human androgen receptor

mutant W741L or W741C” described above

* = thiohydantoin analog of hydantoin described in example 26 of US patent US RE 35,956.
Starting from 4-amino-2-(trifluoromethyl)benzonitrile and benzylamine, 4-(3-benzyl-4,4-dimethyl-
5-0x0-2-thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile was prepared wusing similar

conditions as described in the preparation of Example 1.

'H-NMR (CDCL): 7.98 (d, 1H), 7.94 (d, 1H), 7.83 (dd, 1H), 7.43 (dbr, 2H), 7.37 (m, 2H), 7.35 (m,
1H), 5.14 (s, 2H), 1.45 (s, 6H).

3 = thiohydantoin analog of hydantoin described in example 27 of US patent US RE 35,956.
Starting from 4-amino-2-(trifluoromethyl)benzonitrile and 4-fluorobenzylamine, 4-[3-(4-



23 4[4, 4- D met hy1l- 5- oxo- 2-t hi oxo- 34 {644-
(trifluoronethyl)-1H i m dazol -1-yl ] pyridin-3- yl)

nmet hypi miwiez0iodbsssl -y1]-2- (trifl uoronethyDbenzonitril eciEb8idonos29abl e 3
3 = determ ned according to assay "Celltdpased transactivation assay for
human androgen receptor 5nutant W41lL or W41C' descri bed above 4 =

t hi ohydant oi n anal og of hydantoin described in exanple 26 of US patent US

RE 35, 956 ] L of
S5, o SRR U A0 680 BT SRR rrak

t hi ohydanptwfﬁfe@wrsengcﬁgmrdﬁr chyditans a$ deserébed iy tlbedrepﬁat&oaﬁﬁwnmglof US patent US
RE 35, 956 Table 3 denonstrates that the conpounds of the invention show

hi gh pot engyik ébdi p@@ dtIPI tvh,% unfinbi 83 @R, A, ¥ g daiR) ¢9e edadsRgsiio
receptor W41C. ¢ Sﬁ k ) éonpgund ghtlﬁ%ollger;?%ve gg?f%?ty Gka

| C50 (nan@)1§6¢bﬁﬁératlve Data exanpl e 12 of US patent US RE 35, 956
2-(Trifluoromethyl)-4-(3,4,4-trinethyl -5-o0xo0-2-

t hi oxof m daz@idhgdaftolir YhaldReHZ Bytiahtoln! Gesblibed in example 28 of US patent US RE 35,956.
Starting from 4-amino-2-(trifluoromethyl)benzonitrile and 4-methoxybenzylamine, 4-[3-(4-
methoxybenzyl)-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile

was prepared using similar conditions as described in the preparation of Example 1.

'H-NMR (CDCLy): 7.97 (d, 1H), 7.93 (d, 1H), 7.81 (dd, 1H), 7.37 (d, 2H), 6.89 (d, 2H), 5.09 (s,
10 2H), 3.81 (s, 3H), 1.45 (s, 6H).

7 = thiohydantoin analog of hydantoin described in example 29 of US patent US RE 35,956.
Starting from 4-amino-2-(trifluoromethyl)benzonitrile and 4-(trifluoromethyl)benzylamine, 4-{4,4-
Dimethyl-5-0x0-2-thioxo-3-[4-(trifluoromethyl)benzyl]imidazolidin-1-y1}-2-(trifluoromethyl)ben-

zonitrile was prepared using similar conditions as described in the preparation of Example 1.

15  'H-NMR (CDCly): 7.99 (d, 1H), 7.94 (d, 1H), 7.83 (dd, 1H), 7.64 (d, 2H), 7.55 (d, 2H), 5.17 (s,
2H), 1.48 (s, 6H).

Table 1 clearly demonstrates that the compounds of the invention have advantageous properties
compared to the diarylthiohydantoin compounds disclosed in US patent US RE 35,956. In
20  particular, they show high potency against the androgen receptor (wildtype) paired with little
agonistic potency against the androgen receptor (wildtype). Further, the compounds of the
invention show a high potency with respect to the inhibition of the mutated androgen receptor

W741L.



F 411 >1.0E-6
443- (4- Hydr oxybut y1) - 4, 4- di net hyl- 5- oxo- 2-

t hi oxoi mwezoidpss7l -y1l] -2-(trifl uoronmet hyDbenzonitril epNiriRriN0005287 OE- 6

411

Conparative Data; exanple 77 of US patent US RE 35, 956

- 101 -

E709Y antagon.
Example Name of compound
ICso (mol/1) !
Comparative | 2-(Trifluoromethyl)-4-(3,4,4-trimethyl-5-oxo0-2- 1.17E-7
Data; thioxoimidazolidin-1-yl)benzonitrile
example 12
of US patent 0}){
USRE NK o
35,956
NF
F F

Comparative | 4-[3-(4-Hydroxybutyl)-4,4-dimethyl-5-oxo0-2- >1.0E-6
Data; thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile
example 77
of US patent
USRE
35,956
Comparative | 4-(3-Benzyl-4,4-dimethyl-5-0x0-2-thioxoimidazolidin- 5.87E-7
data * 1-yl)-2-(trifluoromethyl)benzonitrile

o\\r/%

FF
F NK
NZ

Comparative | 4-[3-(4-Fluorobenzyl)-4,4-dimethyl-5-ox0-2- >1.0E-6
data’ thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile




F

4- (3-Benzyl-4, 4-di net hyl- 5- oxo- 2-t hi oxoi m dazol i di n-

11

Conparative data 4 1-yl1)-2-(trifluoromethyl)benzonitrile N--

wO02011/029882xanpl e Nanme of conpound

-102 -

0 111----C >1.0E-6
PCT/EP2010/005297

Example

Name of compound

E709Y antagon.

ICso (mol/) *

Comparative

data ¢

4-[3-(4-Methoxybenzyl)-4,4-dimethyl-5-0x0-2-

thioxoimidazolidin-1-yl}-2-(trifluoromethyl)benzonitrile

o
F e '
N
F \(
S
N~

8.02E-8

Comparative

data’

4-{4,4-Dimethyl-5-ox0-2-thioxo-3-[4-
(trifluoromethyl)benzyl]imidazolidin-1-yl}-2-
(trifluoromethyl)benzonitrile

(o]
F
N N
i A
S
NZ
F
F F

4.65E-7

4-(3-{[6-(1 H-Imidazol-1-yDpyridin-3-yljmethyl}-4,4-
dimethyl-5-ox0-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

7.21E-9

4-(4,4-Dimethyl-5-ox0-2-thioxo-3-{[6-
(trifluoromethyl)pyridin-3-yl]methyl} imidazolidin-1-
yD-2-(trifluoromethyl)benzonitrile

1.42E-8

4-[4,4-Dimethyl-3-({6-[2-(morpholin-4-
yl)ethoxy]pyridin-3-yl} methyl)-5-ox0-2-
thioxoimidazolidin-1-yl1}-2-(trifluoromethyl)benzonitrile

7.95E-8

4-(4,4-Dimethyl-3-{[6-(morpholin-4-yl)pyridin-3-
ylJmethyl}-5-ox0-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile

7.72E-8

4-(4,4-Dimethyl-5-ox0-3-{[6-(tetrahydro-2 H-pyran-4-
yloxy)pyridin-3-ylJmethyl}-2-thioxoimidazolidin-1-yl)-
2-(trifluoromethyl)benzonitrile

4.48E-8

4-(3-{[4-Amino-2-(morpholin-4-yl)pyrimidin-5-
yl}methyl}-4,4-dimethyl-5-ox0-2-thioxoimidazolidin-1-
yD)-2-(trifluoromethyl)benzonitrile

1.93E-8

1



Antiproliferative activity VCaP 1 C50 (nol/1) 8 Conparative datab
4-[ 3- (4- Fl uorobenzyl) - 4, 4- di net hyl- 5- oxo- 2-

t hi oxoi mwezoliwbsz71-y1] -2-(trifl uoronet hypbenzonitril epdTkPiot0ne5267 el

N1 .

- >1.0E-6 Conparative data 6 443-(4-Met hgxybenzyl) -4, 4-di net hyl- 5- oxo- 2-
t hi oxoi m dazol i di n-1-y1]-2-(trifluoronmethyl)benzonitrile 01_4 N, IN
8.6E-7 0S 411 N Conparative data 7 4-

{4, 4- D mgthyI=5-ox0-2=throxo-3-{4-
(trifluofomethyCQbgnzyl]imdazolidin-I1-y1} -2- (trif| &3 A8taE9-) benzon
4).. ... \ { Example Name of compound
ICso (mol) !
7 4-(4,4-Dimethyl-3-{[6-(2-methylmorpholin-4- 2.26E-8
ybDpyridin-3-yl]Jmethyl}-5-o0xo-2-thioxoimidazolidin-1-
yD)-2-(trifluoromethyl)benzonitrile
8 4-{3-[(6-Methoxypyridin-3-yl)methyl]-4,4-dimethyl-5- 9.18E-9
oxo-2-thioxoimidazolidin-1-yl}-2-
(trifluoromethyl)benzonitrile
9 4-(3-{[6-(1-Imino-1-oxido-1A’-thiomorpholin-4- 5.65E-9
yDpyridin-3-ylJmethyl}-4,4-dimethyl-5-ox0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile
10 4-(3-{[6-(2-Hydroxy-2-methylpropoxy)pyridin-3- 2.63E-8
yl]methyl}-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-
yD)-2-(trifluoromethyl)benzonitrile
13 4-(4,4-Dimethyl-3-{[2-methyl-6- 2.47E-8
(trifluoromethyl)pyridin-3-ylJmethyl}-5-oxo-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile
15 4-(4,4-Dimethyl-3-{[6-(2-methyl-1 H-imidazol-1- 2.99E-8
yD)pyridin-3-yl]methyl}-5-0x0-2-thioxoimidazolidin-1-
yD-2-(trifluoromethyl)benzonitrile
16 4-(3-{[6-(4,4-Dimethyl-2-oxopyrrolidin-1-yl)pyridin-3- 1.43E-7
yl]Jmethyl}-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-
y1)-2-(trifluoromethyl)benzonitrile
Table 2

!'= determined according to assay “Cell-based transactivation assay for human androgen receptor

5 mutant E709Y” described above

*= thiohydantoin analog of hydantoin described in example 26 of US patent US RE 35,956

* = thiohydantoin analog of hydantoin described in example 27 of US patent US RE 35,956

8= thiohydantoin analog of hydantoin described in example 28 of US patent US RE 35,956

10 7= thiohydantoin analog of hydantoin described in example 29 of US patent US RE 35,956

trile



H 1 m dazol - 1-yp
2-t hi oxoi m dazolidin-I-yl)-2-
(4, 4- Di et hy 1p6T@p0018/00320DX0- 3- {

N F 401 S411 N FF >1.0E-6 1 4-(3-{ [6-( |

pyridin-3-yl]nmethyl} -4,4- dinethyl-5-o0xo-

(trifluorwoebhyi2dfzenzonitrile 2.91E-7 2 4-
(trifluoronethyppyridin-3-yl]nethyl}o4 m dazolidin-1-

[ 6-

yl)-2-(trifluoronmethyCbenzonitrile 2.47E-7 3
4[ 4, 4- Di net hy1- 3- ({642- (nor phol i n-4- ypet hoxy] pyri di n- 3-y1}

T8 2 el GO SRSl b WLl Zn ST HELASBANEL Y RAEEZARLLS e

nmet hyl ) -5

1. 76E-7

a e Nane o oun ntipro

rative activity Vi

| C50 ( no1Anhybigonpfshe(mutaedindeqgqy teceptofE/89¥ nor phol i n- 4- yQoyri di n- 3-
yl ] met hyl } -5-0xo0-2-thioxoi mdazolidin-I-yl)-2-
(trifluoromethypbenzonitrile

W741C antagonism
Example Name of compound
ICsy (molD) *
Comparative | 2-(Trifluoromethyl)-4-(3,4,4-trimethyl-5-oxo0-2- 2.12E-8
Data; thioxoimidazolidin-1-yl)benzonitrile
example 12
0
of US patent })f
USRE N\« -
35,956 S
N
F F
Comparative | 4-[3-(4-Hydroxybutyl)-4,4-dimethyl-5-oxo0-2- 2.71E-8
Data; thioxoimidazolidin-1-yl]}-2-(trifluoromethyl)benzonitrile
example 77 0
of US patent
USRE
35,956
Comparative | 4-(3-Benzyl-4,4-dimethyl-5-oxo-2-thioxoimidazolidin- 1.42E-7
data 1-yl)-2-(trifluoromethyl)benzonitrile
0]
FF
N
F K
NZ
Comparative | 4-[3-(4-Fluorobenzyl)-4,4-dimethyl-5-ox0-2- >1.0E-6
data’ thioxoimidazolidin- 1-y1]-2-(trifluoromethy1)benzonitrile
(0]
peg Q
F K
NZ




1. 24E-7 7 4-(4,4-D nethyl-3- {[6-(2-nethyl norpholin-4-
yppyridi n-3-yl ] nmethyl} -5-o0xo0-2-thioxoi mdazolidin-1-
y1) - 2- (t riwbl2oowapssthypbenzonitrile 1. 06E-7 8 4-
{3-[(6-Met hoxypyri di n- 3-ypnet hyl ] - 4, 4-dioget hyl -

0X0- 2-t hi oxoi m dazol i din-1-y1l} -2-

PCT/EP2010/005297

4- (3-{[ 6- (2 FNdroxy 2- nethylpropoxy)pyrldln 3- yl]nethyl}

(trifluoronethypbenzonitrile 9.25E-8 10

- 4, 4- di methyti=5-oxo-2-thioxoirm dazor Tdim=1- ]
y1)-2-(trifluoromgthyl)benzonitrile 2. 29E-7 13 W741C antagonism
4- (4, 4- D FEamgja - 3| Mo pbeomppund-  (tri f1 uor onet hyl ) pytidi n- 3yl ] met hyl |
- 5-0x0- 21 thioxoimdazolidin-1-y1)-2-(trifluoronmeth YAitrile 3.0E 7 15
4-(4,4-Dinethyl-34 { % th % 1H—| dazol -1- vyl |n 3-yl ] net hyl }
-5-0xo-2-?ﬁ?5&%ﬁﬁié*§ ﬁ) %ﬁﬂ%*my q%lf|UOFOHEth‘QX%%nZOHItFI|e 2.63E-7
23 4-[ 4, 448 net hy J.(Slﬂmr@nezhyi)mnwﬂamgazal{d@uhyl} -2-
(trifluoronethyl) - knhd bendondhik pyri di n-3- yl}
met hyl )i m dazol i dijn-1-y1] - (trlfluoronethypbenzon itri le 3.4E-7 34| 4434
{6[ 4- (Hydr oxynet hyl ) - 1H—|n1dazol byrldln- 3-yl}
met hyl ) - 4, 4- dlnetryl 5- oxo- -thIO
I m dazol jdinl-yl]42 (trlfl hy&b zonitri le 3|31E-7
F
F
1 4-(3-{[6-(1 H-Imidazol-1-yl)pyridin-3-yljmethyl}-4,4- 2.16E-7
dimethyl-5-0x0-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
4 4-(4,4-Dimethyl-3-{[6-(morpholin-4-yl)pyridin-3- 2.7E-7
ylJmethy1}-5-ox0-2-thioxoimidazolidin-1-y1)-2-
(trifluoromethyl)benzonitrile
10 4-(3-{[6-(2-Hydroxy-2-methylpropoxy)pyridin-3- 1.15E-7
yl]methyl}-4,4-dimethyl-5-ox0-2-thioxoimidazolidin-1-
yD-2-(trifluoromethyl)benzonitrile
19 4-(4,4-Dimethyl-3-{[6-(4-methyl-1 H-imidazol-1- 5.29E-8
yDpyridin-3-yl]methyl}-5-oxo0-2-thioxoimidazolidin-1-
yD-2-(trifluoromethyl)benzonitrile
20 4-(4,4-Dimethyl-3-{[6-(1-methyl-1H-pyrazol-5- 9.99E-8
yDpyridin-3-yllmethyl}-5-oxo0-2-thioxoimidazolidin-1-
yD)-2-(trifluoromethyl)benzonitrile
23 4-[4,4-Dimethyl-5-oxo0-2-thioxo-3-({6-[4- 1.48E-7
(trifluoromethyl)-1H-imidazol-1-yl]pyridin-3-
yl}methyl)imidazolidin-1-yl]-2-
(trifluoromethyl)benzonitrile
Table 3

3= determined according to assay “Cell-based transactivation assay for human androgen receptor
mutant W741L or W741C” described above

*= thiohydantoin analog of hydantoin described in example 26 of US patent US RE 35,956

* = thiohydantoin analog of hydantoin described in example 27 of US patent US RE 35,956



36 (445-({344-Cyano-3-(trifluoronethyl)phenyl]-5,5-

di met hyl - 4- oxo- 2-t hi oxoi mi dazol i di n-1- yl}nethyppyridin-2-yl]-1-oxi do-1X6-
t hi omor phwbi2otlogbssdene} cyanam de 3. 29E-7 37 4-( 3- PCT/EP2010/005297
{[6-(2-Hydroxy-2-net hyl propoxy) -2- net hyo¢pyri di n-3-yl ] net hyl }

-4, 4-di met hyl- 5- oxo- 2-

t hi oxoi m dazolidin-1-yl1l)-2-(trifluoronmethypbenzonitrile 3.23E-7 WO

2011/ 02953 Rfidlybhrd i MMM F DY daintokP Jeseritdkd irf éuagghé%%ws@aénﬁhmﬁ@fs,gbadant oi n
described in exanple 26 of US patent US RE 35,956 5 = thi ohydantoi n anal og
of hydantoin described in exanple 27 of US patent US RE 35, 956 6 =

t hi ohydantlabls 3gsmpayratss thay theroppornde o the prvgntion bW iyghepsgmey fvithgespattdptheus
RE 35, 956 inhbitfort dFtiRMARBA SdPogdh Alc§dorof7hxdant oi n descri bed in exanple 29 of
US patent US RE 35,956 8 = determ ned according to assay "Proliferation
assay with VCaP cell s" described above Table 4 denonstrates that the

conpounds of the invention show high antiproliferative activity in VCaP
cel |'s. 210 WD 2011/ 029537PCT/EP2010/ 005297 - 110- Patent claims—1- A

conpound|of general fornmula (1) 5 (1) Antiproliferative
Example Name of compound activity VCaP
ICso (mol/)
Comparative | 2-(Trifluoromethyl)-4-(3,4,4-trimethyl-5-oxo0-2- >1.0E-6
Data; thioxoimidazolidin-1-yl)benzonitrile
example 12
0
of US patent W
USRE N\S o
35,956
NF

F F
Comparative | 4-[3-(4-Hydroxybutyl)-4,4-dimethyl-5-oxo-2- >1.0E-6
Data; thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile
example 77 0
of US patent
USRE
35,956

Comparative | 4-(3-Benzyl-4,4-dimethyl-5-ox0-2-thioxoimidazolidin- >1.0E-6

4

data 1-yD)-2-(trifluoromethyl)benzonitrile




wherein Xmeans nitrogen or a CH group,

Cl- C3-al kyl -group, an optionally fluorinated Cl-C4-al koxy- 10group, an

opt i onal lwyo=ohgrdizat ed hydr oxy- C2- C4- al koxy- group,
with one or two or three substituents sg7ected fromthe group consisting of

met hyl ,

fluorine and trifluoronethyl,

an optionally

nmet hoxy- C2- C4- al koxy- group,

w th one
of met hy
group, a
sel ected
triazoly
oxadi azo
substitu
of nethy
fluorine
2011/ 029
or seven
pi peri di

t et rahydf

five, si

or two of

trifluor
Cl - C4- al
wher ei n

seven ne
10pi peri

t et rahydf

five, si

two subst

Rl neans a fl uori nat ed

whi ebTiEP260lei2nt ut ed

substi t ut ed

which is substituted

O TWo of three substituents sefected fronfthe I5group gonsi sting
, fluorime and trifluoromethyl, a (tetrahygdABierplifgrptiveny|l) oxy-
g hONal Wme BRSbidihed five nmenbered het ef sawmywicae gr qup
fromthe|group consisting of pyrrolyl, pyrazolyl, imdaZzolyl,
, tetrazolyl thlenyl oxazonI i soxazol y| ICs§@rodhyl , tHi azol yl,
yl y AUWH eT EI 4 L[le i \VAS] HBHUEI eu IIEL el Oal U”d[i C roup i S
eemmaraire orid3-GrFlragderabrd didimeEnt-5o9e-ect ed froh¥fhe group (consisting
datd’1 1 T 1 UQRHAKBItNALlidBLYIOX ¥rifluofombthyliberzemilenpXy -, chl ori ne,
hydr oxy,| am no, hydroxynethyl and cyano, | WO
37PCT/ EP2010/ 005297 - 114 an optionally substituted fijve, siXx,
nmenber ed| het erocycle c gr el ected from pyrrolidinyl,
Nyl , pipettazinyl, phal | hi onor phol i pyl dlazepanyl
of uranyl | pyrrollnyl 1 dagol yahnyl and okazepanyl , wharei n the
K, Or seven nenberg/ rocycl roup is substituted 5|with one
three slibstituemfs sel ected fronythe group consisting gf nethyl,
pret hyl . hydroxymethyl, fluorine, hydroxy, bxo, oxido, imino,
<¥&h 99 _&gmhgﬁj M@Pﬂh&h 9, d cyanp8.6E&7resi due -|0(CH2)-Y
or rq% 3 Jg%n?@ an ﬁroﬁgf?y substituted five, [six, or
’Tﬁf’éq‘ ed het ét*?ﬂ‘e‘yb‘i‘ai“&ldtfjrldﬁlpz @étue@m@ayltb?r@mﬁﬁtﬁr ol i dinyl,
di nyl , pi perazi nyl hol i nyl , t hi onor phol i nyl , di azepanyl ,
ofuranyl, pyrroli I 'nidazolidinyl and okazepanyl, wharein the
X, Or seven ere Eterocycllc group is substituted wi|th one or
ituents sglect M{Knt e group consisting|of nethyl,
NZ
O_
Comparative | 4-{4,4-Dimethyl-5-ox0-2-thioxo-3-[4- >1.0E-6
data’ (trifluoromethyl)benzyl]imidazolidin-1-y1}-2-
(trifluoromethyl)benzonitrile
F
N N
ﬁ@f ¢
S
N//
F
F F
1 4-(3-{[6-(1 H-Imidazol-1-yl)pyridin-3-ylJmethyl}-4,4- 2.91E-7
dimethyl-5-0x0-2-thioxoimidazolidin-1-yl)-2-
(trifluoromethyl)benzonitrile
2 4-(4,4-Dimethyl-5-ox0-2-thioxo-3-{[6- 2ATE-T
(trifluoromethyl)pyridin-3-yllmethyl} imidazolidin- 1-
yD)-2-(trifluoromethyl)benzonitrile
3 4-[4,4-Dimethyl-3-({6-[2-(morpholin-4- 1.76E-7
yDethoxy]pyridin-3-yl} methyl)-5-ox0-2-
thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile



trifluoronethyl,

15C4-al |l cyli m no-,

repr esentwoaniianyi37group or a phenyl
or a nethyl

group;

hydr oxynet hyl ,

fluorine, hydroxy,

and cyano;

netggy ,

R2neans hydr ogen,

0Xo0,
or a residue-N=S(=0) R3R4, wherein R3

group and R4 repr ePemEP2@ 00052074 - al kyl
am no or fluorine,

oxi do,

2

salts, solvates or salts of solvates. 2. The conpound according to claim1,
mhereln Xnmeans nltrogen or a CH group, Rineans a perfluorlnated
Cl- C3-al (yl group, a Ci=CA—alkoxy- group, 25am optional ty substijt ut ed
hydr oxy- €2- C4- al koxy- group, which is substituted wj tRtiRsaEerdfive g
substitueggéﬁﬁglecgggeghg [§ group consisting of pediviy vaad fl yorine;, a
met hoxy- C2 al koxy- groﬁg, WO 2011/ 029537PCT/ EP2010/ 005297 - 112 - a
(tetrahybro 2H—pyrany|)oxy group, an optionally suaﬁ&bmeBﬂ fivg menbered
het er oar ettt —grgup setected fromthe group conststi gt —pyrazgl yl,
triazol yl# tetraz@ly#4-DitdthyhjH6dmarrhalindaeyridin:3-
wherein the five n@ngaﬁﬁp5bﬂkgﬁg@ﬁgm&kh&ng@ggp is substituted w tlh one or
5two substituents|sel ect h n1t e group consisting of nethyl,
trifluoronethyl, t%ﬁpﬁ§ Y @?ﬂﬂw’ﬁhlorlne an opti bnally substitluted five
or six or.,seven nt up ,sel ect ed1.p6k™ pyrrol ijdi nyl,
pi peridi pyl , nnrphol?ﬁ%1 Qpi?éﬁgyﬁh&ﬁm%pﬁn i m dazol [ di nyl, and dilazepanyl,
10wherein the fiveYBNM§W%bdﬂwééVéwmw%ﬁwﬁméﬁhﬁéﬂéﬂoc/clic group is
substituted with OQQQQﬁﬁmM@m&Mﬂﬁaﬁ&ﬁnﬁUbStItuentS s=|ected from tlhe group
Consi St| 1Ig orf et hyl _ yrlr nvyrmf !ﬁyl m-no; et h\ll i Cyanc m no, OXi do
and oxo: |8 4-(3-[(6-MethoRypyBdih- By BmetBy(ICHRYimedd Ishe %F# h=z2and Yis a
nmor phol i p-4-y1 gr0%%y2&m§o£mh&%8§9%&ﬂﬂaz0"d'n | -yl |group; or
(trifluoromethyl)benzonitrile
10 4-(3-{[6-(2-Hydroxy-2-methylpropoxy)pyridin-3- 2.29E-7
yl]methyl}-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-
yD)-2-(trifluoromethyl)benzonitrile
13 4-(4,4-Dimethyl-3-{[2-methyl-6- 3.0E-7
(trifluoromethyl)pyridin-3-yljmethyl}-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile
s 4-(4,4-Dimethyl-3-{[6-(2-methyl-1 H-imidazol-1- 2.53E-7
yD)pyridin-3-ylJmethyl}-5-0x0-2-thioxoimidazolidin-1-
y1)-2-(trifluoromethyl)benzonitrile
23 4-[4,4-Dimethyl-5-oxo0-2-thioxo-3-({6-[4- 3A4E-7
(trifluvoromethyl)-1H-imidazol-1-yl]pyridin-3-
yl}methyl)imidazolidin-1-y1]-2-
(trifluoromethyl)benzonitrile
. .. | 3.31E-7
34 4-[3-({6-[4-(Hydroxymethyl)-1 H-imidazol-1-yl]pyridin-
3-yl}methyl)-4,4-dimethyl-5-oxo0-2-thioxoimidazolidin-
1-y1]-2-(trifluoromethyl)benzonitrile
36 {4-[5-({3-[4-Cyano-3-(trifluoromethyl)phenyi]-5,5- 3.29E-7
dimethyl-4-ox0-2-thioxoimidazolidin-1-
yl}methyl)pyridin-2-yl]-1-oxido-1A%- thiomorpholin-1-
ylidene}cyanamide
37 4-(3-{[6-(2-Hydroxy-2-methylpropoxy)-2- 3.23E-7
methylpyridin-3-yllmethyl}-4,4-dimethyl-5-ox0-2-
thioxoimidazolidin-1-y1)-2-(trifluoromethyl)benzonitrile

Table 4

i m no,

C1-

Qor their



a residue-N=S(=0) R3R4, wherein R3 represents a phenyl group and R4
represents a nethyl group; R2neans hydrogen, nethyl, or amno, or its
salts, soveabaszess7salts of solvates. 20 3. The conpounecampesidionget o cl ai m
1 or 2, wherein Xmeans nitrogen or a CH@roup, RIineans an optionally
substituted hydroxy- C2- C4-al koxy- group, which is
substituted with one or two substituents selected fromthe group

25consi sting of nethyl and fluorine; a methoxy-C2-C4-al koxy- group, a
(tetrahydro S h 7 - 113 -
an optional F@éﬂ_ggﬁ?{?%&%ed f?’%%Prréqure‘sce%gd@%%@?%2?%@%%&2%%22%% ed from
the group,consisting of pyrazolyl, triazolyl, tetrazolyl and imdazolyl,

wher ei n t he thiehydanieinpralagpf hudastcamdaseriher én @%Bb 27 of §’§l§’§ﬂeptt1€§ RE3W?h one or

two substituents selected fromthe group consisting of nethyl,

Stri fl uor onwufidhyhantdly SKaPeYdTRY MhtoiPdestriYe@lid &@npRNIAPUKPARA 1YS ﬁEbSbsé uted five
or six membered heterocycl | c gr oup sel ected Fr om pyrrol i di nyl, nor phoI i nyl,

t hi omor pholinyl, imnidazoli in the five or
menber2d hethiohydateip @MM@%@?W@GP&@WH9eﬁ@s@?tee%s%F3§ A7 e
substituents sel ect ed fromthe group consisting of 10nethyl, i m no,

met hyl i m Ao deteyafmediaddonding ds€h9 “Brvllfepation a8y with VCaP cellsadése:SEedldBoveo( CH2)"-Y
wherein n = 2 and Y is a 2-oxoimdazolidin-I-yl group; R2neans hydrogen or
methyl, or their salts, solvates or salts of solvates. 154. The conpound
according to any one of clainms 1 to 3, wherein Xnmeans nitrogen or a CH
group, neans an optionally substituted hydroxy-C2-C4-al koxy- group, which
i S substi Tatled dambhstiatesdtianyHe cympoymnds ofl thetistenadty shoo- gh mtipaniifdritdx\actigtyoiap,
20an opti Qllaai)lé/ substituted five nmenbered heteroaromatic group sel ected
fromthe lls.

10



group consi sting of pyrazolyl and i m dazolyl, wherein the five nenbered

het eroaromatic group i s substituted with one or two substituents sel ected
from t he wooup/eesssi sting of methyl, trifluoronethyl, hydreeyameiobssb7 or
chlorine; WD 2011/ 029537PCT/ EP2010/ 0052@/- - 114 - wherein the five or six
menbered heterocyclic group is substituted with one or two or three
substituents selected fromthe group consisting of nethyl, imno,

nmet hyl i m no, oxi do and oxo; or Patent claims a residue -0(CH2)n-Y
wherein n = 2 and Y is a 2-oxoi mdazolidin-1-yl group; 5R2neans hydrogen or
methyl, or their salts, solvates or salts of solvates. 5. The conmpound
accordi ngqt I to 4, wherein Xnmeans a CH group, 10RI neans
an optioné]%;ag%ﬁ@??{%%ggfﬁ§§§%§§propoxy- group, which is substituted with
one orotwo substituents selected fromthe group consisting of methyl and
fluorine; or an optionally substituted five nenbered heteroaromatic group
sel ected fromthe group consisting of pyrazglyl\ and imdazolyl, 15wherein
the five nmenbered heteroaromatic group is su {Tuted with one substituent
sel ected fromthe group consisting of Jmethyl y t N+ uorgaret hyl,

hydr oxynet hyl or chl orine, R2neans Rydrggedy; 6](tt1' salts, solvates or
salts of solvates. 20 6. The conpound ofldi NGB t @ one of clains 1 to
5, wherein Xneans a CH group, RIneaggsan optionall stituted

hydr oxypr opoxy- group, which is substituted with a :gghyl group; or

an optionally substituted i mdazolyl group, wherein the i mdazolyl group is
25substituted with a trifluoronethyl group, R% ans hydrogen, or their
salts, solvates or salts of solvates. f?

4

wherein
X means nitrogen or a CH group,

R! means a fluorinated C;-C;-alkyl-group, an optionally fluorinated C;-C,-alkoxy-
10 group, an optionally substituted hydroxy-C,-C,-alkoxy- group,

which is substituted with one or two or three substituents selected from the

group consisting of methyl, fluorine and trifluoromethyl,
an optionally substituted methoxy-C,-C,-alkoxy- group,

which is substituted with one or two or three substituents selected from the

15 group consisting of methyl, fluorine and trifluoromethyl,
a (tetrahydro-2 H-pyranyl)oxy- group,

an optionally substituted five membered heteroaromatic group selected from the
group consisting of pyrrolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, thienyl,

oxazolyl, isoxazolyl, furanyl, thiazolyl, oxadiazolyl,

20 wherein the five membered heteroaromatic group is substituted with one or
two substituents selected from the group consisting of methyl,
trifluoromethyl, methoxy-, trifluoromethoxy-, chlorine, fluorine, hydroxy,

amino, hydroxymethyl and cyano,



WO 2011/ 029537PCT/ EP2010/ 005297 -115- 7. The conpound according to any one
of claine 1 to 6 selected from4-(3-{
[ 6- (1H | ivOaanlo2ds3syppyri di n- 3-yl ] et hyl } PCT/EP2010/005297
4- di met hy1- 5- oxo- 2-t hi oxoi m dazol i di ptil-

y1)-2-(trif| uor onet hyl ) benzonitrile,

4- (4, 4- D met hy1- 5- oxo- 2-t hi oxo-3-{ [6-(trifluoromethyppyridin-3-yl]nethyl}
m dazolidin-1- 5yl )
e 4 Di met hy 1. 3- ([ e Bl b itsrpeyclc gfoup seested
hi oxoi m dazol i di n- IfrDyil]P iginyk | mmeU@EYIhyplefeﬁmdm mpfphelinyl, thiomorpholinyl,
(4, 4-Di nmethyl-3-{

(rmor phol i n-4- yppglralz%)anyl tetrah dmfuranyl pgmt))l;n(})ll éml'td?lzlo(l)lgltl)?’lrfalnggﬁ%zlell)aé?lrl 1-
)-2-(trifl uororrethypbenzonltrl I e 104 (4, 4- D net hy1-5-oxo0- 3- {

t et rahydr o- 2H pyr an- 2hg1eEd) By isth Ar Syvep merabargsl heferacyclic group is substituted

6-

1

6-(

hi oxosm dazol i di n-1-y1) wm(che bf Mb%%%é Q%Lt)tpél%zs@féb{eﬂ %ﬁl thél%:()gp tonsisting of
4- Am no- 2- (mor phol i n-4-yl ) p hy1l-5- oxo- 2-
hi

i/rl md M ] met hyl %m

i oxoi nmi dazol i di n- 1- y1) Tethy rtF*ﬂPQIGWG Hyfrprepet ﬂP?ﬂqee hydroxy, oxo, oxido,

(4, 4-D et hyl-3-{ [6-(ZnBLdVeE 0GR, RiethyWnlndY &yafbifing: ¥ld] yl '}

X0- 2- 15t hi oxoi m dazol i dlér}- 4-ylﬁl— 2-(t I’el 1yl uor%r%lgt ﬁyl benzcgﬁr}({]rl le, 4-

(6- Met hoxypyri di n- 3- yOTet hy IL 4, 4- di met hy1- 5- oxo- th| oxoi m dazolidin-1
-2- (trifl uorofdt )—S)éﬁgdﬂ t\f/lpqreén nf %3r p= 3, and Y is an optionally substituted

1- I m no- | - oxi dofi}&X6sik NbORBVeRNREMBeréd Yx@ﬁéﬁb&j'cqll'cngrgu;Wsl:lQ@&d")ﬂo}ﬂ byAolei 3t ?yl

o]
4,

o]

[

|

(

ox02 t hi oxoi m dazol'idin-1-y1)-2-(trifluoromet hyDbenzonitrile, 204-
(

o]

(

4-

21y dr oxy- 2- met RiPPRfiBHoxy PHRFFAZEYh- 3-erphationl 1} _thiomorphakistvhy 1- diagsRany.
i oxoi m dazol i di n- ieuaé@dr&u{ahw ﬁtydéﬂﬁﬁrrﬁhwbumm&ﬁéph@l 4- (3-{
2- Met hoxyet hoxy) pyri di n-
di net hyl- 5- oxo- 2-t hi ox0| m dazol i d| n-1y1)-2-(trifluoronmethyl)benzonitri
4- (4, 4- Di n.emliﬁrfmg g five, six, or seven membered heterocyclic group is substituted

4-met hyl - 1, 4- di azepawvith oo By fwoCkiuBstiBueyits|sBBEtEY frdm i @¥&p cbmsisting of methyl,

(
h|0x0|mdazoI|d|n | -y1)-2-(trifluagroneth enzonitrile,
4-Di met hy1-3- { ytr?ﬂuoro(methyl hydroxymeth)lefli)uorme hydroxy, oxo, oxido, imino, C;-

4,
meubyl 6-(trifl uoronetl;tyik}mrnbdbﬁugyayd ‘lopet hyl | - 5- oxo- 2-
i oxoi m dazolidin-1-yl)-2-(trifluoromethypbenzonitrile, 4-[3-(

4- dr oxymnet h ri
A y|[] p)(/Wdi n- g_ yl )?/TE ﬁ%ﬁi}:(ﬁ%\!%(ﬁ{)%{{hwhp@ybli gepsesents an aryl group or a phenyl group
t hi oxoi m dazol i di n- ind/Rreptedehts iaf0, RalkyRbIWthgthaRzap] tri | e,
304-(4,4-Dimethyl-3-{ [6-(2-methyl- 1 Himdazol-1-yl)pyridin-3-yl]methyl}
-5-0x0-2- thioxoimdazolidin-1-y1)-2-(trifluoronethyl)benzonitri le,

[
4
t
4-
[
y
[
t
[
t
4-
1
[
[
t
[

5-
3-
y
6-
5-
6-
hi
6-
-4,
e
6-
5t
(

I
[
2
4-
[ 2-
t hi
(6

R? means hydrogen, methyl, amino or fluorine,
20 or their salts, solvates or salts of solvates.
2. The compound according to claim 1, wherein
X means nitrogen or a CH group,
R' means a perfluorinated C,-Cs-alkyl- group,
a C,;-Cy-alkoxy- group,
25 an optionally substituted hydroxy-C,-C4-alkoxy- group,

which is substituted with one or two substituents selected from the group

consisting of methyl and fluorine;

a methoxy-C,-C4-alkoxy- group,



WD 2011/ 029537PCT/ EP2010/ 005297 - 116 - 4-(3- {

[ 6-(4, 4-Di net hyl- 2- oxopyrrolidin-I|-yppyridin-3-yl]nethyl)-4, 4-di net hyl - 5- ox
0- 2- thi oxoi2oidegssli di n-1-y1)-2-(trifl uoronet hyl) benzoniptrigpe10465287

112- (1H I m dazol - 1-y1) pyrim di n-5-yl ] netipd )

-4, 4-di met hy1- 5- oxo- 2-t hi oxoi m dazol i dinl-y1)-2-(trifluoronethyl)benzonitri
le, 54-(4,4-Dinmethyl-3-{ [6-(1-nethyl- 1H—pyrazo| 4-yQpyridin-3-yl ] et hyl }

- 5- 0x0-2- thi oxoi m ggg,pg 51&'1'0@'1-} My 1)Bx- I uor onet hyl ) benzonitrile,

4- (4, 4-Di met hyl-3-116- (4- n'eth 1H-|m -1-yl)pyridin-3-yl]methyl}
-5-0x0-2- thioxoi mdazolidin-1-y 12-2-(tr|fl uor onet hyl ) benzonitril e,
4-(4,4-Dinethyl-3- o Pﬂl"(ﬂiuwbﬁ‘ffﬂ ed Hive yreanhsred he{eroapspatig group- i?lefﬁétfm the

- 5- 0x0- 2- 10t hi oxoi Elsis@hdorbydaldly RerlabSI i teHoRMREBN hAERGR@RLAL | €, 4-(3-
{ [6-(4-Chl or o- 2- n'egilh padsIstid ot bykddiy & (e et nggﬂylwrret hyl } bl

-4, 4-di met hy1- 5- oxo- 2-

t hi oxoi ni dazol i di n- | - y1) Wherginthe fivegnesmheredyhescrrarpmatic grqup s substituted with one or

4%4 4-5i met hy1- 3- ({641- (8RS hatbbtithdd®) -sbreér¥d dftohXGhd NirORERT (GIkting- 4fY hlefyl,i di n

yl } et hyl ) - 5- oxo- 2- t hi oxBiflyeeemedt: dydroxymethyl or gheringy yor omet hyDbenzonitril e,

154-1 4, 4- D met hy1- 5- oxo- 2-t hi oxo0- 3- (

{6[4-(trifluoronethyiy fbhﬁlly%ﬁ@&@éd‘ﬂveﬂr]ﬁﬂ)& ke m3mbdrdd heterocyclic group selected

met hyl )i m dazolidin-1-y1]-2-(trifl u rome Dbenzonitril e

4- (4, 4-Di met hy1- 5- oﬁamyﬁrfh?leyl( PIREY n>ﬂa eﬁ%?lrrml ﬁhlsmw}lﬂ'étywrn}ldazohdmyl and

- 2-t hi oxoi m dazol i difazdpassd,) - 2- (trifluoronethyl)benzonitrile,

4- (4, 4-Di et hyl- 5-oxo-3-{ [6-(2-oxoi m dazolidin-I-yppyridin-3-yl]nethyl}

-2- 20t hi oxoi m dazol i di n- rifl uaronet hypbenz rile, 4- .

(4 2 Bmecny 1 3 (6 { [ MEHPL Tk Fite)Bndy P XEFBUTPARG dereicaflingpup i

pyri di n- 3-yOnet hyl ] - 5- Omwst&uﬁeﬁlvﬁbhmnmdﬂ&\&@lof ehirét- Jubstitlients selected from the group

- 2- (trlfluororrethyl)benzonltrlI : l44 DlmetF%/ll-.S.-g limin ..

[ 6- (5- met hyl - 1H pyr azol - VP P LPRTRG > Iiging, gegylimino, cyanoimino,

t hi oxoi m dazolidin-1-yl) opad& ifddxbyor onet hypbenzonitrile, 254-(3-{

[6-(2,2-Difluoro-3- hydroxypropoxy) pyridin-3-yl]nethyll

4, 4- di net hy1- 5- oxo- 2- . . . .

hi oxoi mi dazol i di n-f- % uer QR YuBPYRB hy 13 BhY ol Ppplelin-4-y! group or a 2-
(4, 45D et hyl- 5- oxmxﬂidhidliﬂxﬂbﬂ-grox{pfﬁm( 1H 1, 2, 3-triazol -1-yl) pyridin- 3-
met hyl } i m dazol i di n- 1 -yl)-2-(trifluoronethyl)benzonitrile,

(

]
4, 4-Di met hy1- 5- t din- 3-
i methy 1 m dazbRP AP RO R MOPE Y GO Shik R e R S
11/ 029537PCT/ EP2010/ 005:2@! grodsl 7 -

R’ means hydrogen, methyl, or amino,

t
4-
yl
4-
30
20

or its salts, solvates or salts of solvates.

20
3. The compound according to claim 1 or 2, wherein
X means nitrogen or a CH group,
R' means an optionally substituted hydroxy-C,-Cs-alkoxy- group,
which is substituted with one or two substituents selected from the group
25 consisting of methyl and fluorine;

a methoxy-C,-C,-alkoxy- group,

a (tetrahydro-2 H-pyranyl)oxy- group,



(3- { [6-(4,5-Dichloro-1Hi mdazol -1-yppyridin-3-yl]nmethyl} -4, 4-d
met hy1- 5- oxo-2- thioxo imdazolidin-l-yl)-2-(trifluoronethyl)benzon itri
e, WO 2011/029537 PCT/EP2010/005297
4[ 4, 4- Di net hy1- 5- oxo- 2-t hi oxo- 3- ({643-{tr3fluoronethyl)-1H1, 2,4-triazol -
yl] pyri di n-3- yl }met hyDi mi dazolidin-21-y1]-2-(trifluoronmethypbenzonitrile,
54434 {644- ( Hydroxynet hyl)-1H i m dazol - 1-yl ] pyridi n-3-yl)
net hyl ) -4, 4-di met hy 15
hi oxof i dazol § i ne 10 JH o Futsyiiied five mombered heteroaromatc group selecied from the
4[ 4, 4- Di met hy1-5- oxgmspeqrew{umqulm@ivhfraaqlm fetrraelyl apdistidasely) pyr i di n- 3- y1} me
thyl)-2- thioxoimdazolidin-1-y1]-2-(trifluoronethyl)benzonitrile,
{445- ({344- Cyano-3-(tri fwg%mﬁém@;)laﬁteepaal}lete‘émﬁoﬂn@%}dms Abgmeh&ﬂ%wl m d

azolidin-1- 10yl } et hyl ) pyridin-2 - 1- oxi do- 1k6- thi onor phol i n-
-yl i dene} cyanani de, 4- (3R'{ substltuents selected from the group consisting of methyl

[ 6- (2- kiydr oxy- 2- et hyl pr&m%&ﬁea%rm#&mkﬁﬁ(&lkﬂbﬂcl@cdﬂe net hyl ) -4, 4- di met hy1- 5-
0X0- 2- thioxoi m dazolidin-1-yl) ri f1uoromet hyl ) benzoni tr| | e,

4- (4, 4-Di met hy1- 3-{[ 6- (5- et hy 1H—tetrazo| %ﬁl‘ldIHB ] met hy I(f 5- oxo-
2- t hi oxoi mi dazol i dithoRtigpahy ?Jbefet}liefhfwswbr%&tlﬁ?v%/% beserrayelie érouaseleme frgm

salts, solvates or satdiRimf, nﬁﬁéﬂbﬁﬁﬁ&hlo&orﬂ\@ﬁmchfd&olidhﬁl preparation of the

4-
i
I

corrpounds according to any one of cl ai s 7, in which nethod an
i nt ermedi ate conmpound of gener formul a 2 is reacted with npound
of general fornula (5) N if'@?@SS‘?‘F’W@F"Z‘O‘fGﬁ‘%S‘EQ?OUP ﬁ%’bsmi‘tﬁd \)W?‘ch

X, R and R2 are as defi g@fof 8o loh hréD 5IRAiGEhtOkelRdAERGh the gfub&obdidtingtdFUS
provig'ng a conpound of geneLﬂ$ fornula (6) 5which is then hydrolyzeg

the c hpounds of gener al MFBY Mo Mgthylinne. REAnPEYH-XKE 28bM9otinds of the
formula (1) are optionally reacted with the corresponding (i) solvents
and/or (ii) bases o0& rakiu€lSO{CH,) e whereinal €3 andSHlid £2-aivhidbzotidinviayiggopf t he
salts thereof. 10 9. The conpound as defined in any of clainms 1 to 7 for

use in the tﬁzeat rren;nez?nr;ql/ygrleg&ro?%]e\/hy?m s of disorders.

or their salts, solvates or salts of solvates.

15 4. The compound according to any one of claims 1 to 3, wherein

X means nitrogen or a CH group,
R! means an optionally substituted hydroxy-C,-C,-alkoxy- group,
which is substituted with a methyl group ;
a (tetrahydro-2 H-pyranyl)oxy- group,

20 an optionally substituted five membered heteroaromatic group selected from the

group consisting of pyrazolyl and imidazolyl,

wherein the five membered heteroaromatic group is substituted with one or
two substituents selected from the group consisting of methyl,
trifluoromethyl, hydroxymethyl or chlorine;

25 an optionally substituted five or six membered heterocyclic group selected from

pyrrolidinyl, morpholinyl, thiomorpholinyl, imidazolidinyl,



10. Conposition conprising a conpound as defined in any of clains 1 to 7 in
conbination with at | east one or nore further active ingredients. 15 11.
Conposi t iwo 2acioness7’ng to claim 10, in which the at | easPCOmEP2@0/00820E
further active ingredients is selected-frgom LHRH (| uteinizing

hor none-r el easi ng hornone) agoni sts, LHRH (| uteinizing hornone-rel easi ng
hor none) antagoni sts, C(17,20)-1yase inhibitors, 205-al pha-reductase

inhibitors type I, 5-al phaelhddeiRs or is&hh@hﬁe?édshettéw&ﬁﬂiéngiog%( gsoﬁibv\%tﬁtht@d GENt s,

VEGF (Vascul ar Endothelial Gowh Factor) -Kinase 1nhibi o
2011/ 029537PCT/ EP2010/ 008P09r tWo 9r thipn pujstituenie selecteshfromsthe grwpscongigtmg of

Antibodi es, estrogens, Ofpgf mgﬁlo’qﬂg%qg,gﬁb’rogﬁggﬁ(p&oggg agoni sts. 12.
e

Medi canment conprising a conpound as fined in any of clainms 1 to 7 in

conbination with one or nore inert, nontoxic, pharmaceutically suitable
adj uvants. 1013. Medrsigven?Gédo¥ whergingy= & pad }41181322-%ﬂ*mtdﬁ@1@mé¥1rgéwpz and/ or
prophyl axis of prostate cancer. 14. Medicanent according to claim13, in
whi ch she prristate gREGHydloerCahdidl,i on-resi stant prostate cancer. 1515,
Met hod of treating a hyper-proliferative disorder in a manmml, which
conprises adm nistering to a manmal in need of such treatnment an effective
amount of a kYRl selEates s of ISP one of claims 1 to 7 or of a
conposition according to any one of clains 10 to 11 or of a nedi canment
according to any one of clainms 12 to 14.

5. The compound according to any one of claims 1 to 4, wherein

X means a CH group,

10 R means an optionally substituted hydroxypropoxy- group,
which is substituted with one or two substituents selected from the group

consisting of methyl and fluorine; or

an optionally substituted five membered heteroaromatic group selected from the

group consisting of pyrazolyl and imidazolyl,

15 wherein the five membered heteroaromatic group is substituted with one
substituent selected from the group consisting of methyl, trifluoromethyl,

hydroxymethyl or chlorine,
R’ means hydrogen,
or their salts, solvates or salts of solvates.

20 6. The compound according to any one of claims 1 to 5, wherein
X means a CH group,
R means an optionally substituted hydroxypropoxy- group,

which is substituted with a methyl group; or

an optionally substituted imidazolyl group, wherein the imidazolyl group is

25 substituted with a trifluoromethyl group,
R? means hydrogen,

or their salts, solvates or salts of solvates.
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7. The compound according to any one of claims 1 to 6 selected from

4-(3-{[6-(1 H-Imidazol-1-yl)pyridin-3-yl]methyl}-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-
y1)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-ox0-2-thioxo-3-{[6-(trifluoromethyl)pyridin-3-yl]methyl}imidazolidin-1-
y1)-2-(trifluoromethyl)benzonitrile,
4-[4,4-Dimethyl-3-({6-[2-(morpholin-4-yl)ethoxy]pyridin-3-yl} methyl)-5-oxo0-2-
thioxoimidazolidin-1-y1]-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(morpholin-4-yl)pyridin-3-ylJmethyl}-5-0x0-2-thioxoimidazolidin-1-
y1)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-5-0x0-3- {[6-(tetrahydro-2 H-pyran-4-yloxy)pyridin-3-ylJmethyl}-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[4-Amino-2-(morpholin-4-yl)pyrimidin-5-yljmethyl}-4,4-dimethyl-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(2-methylmorpholin-4-y1)pyridin-3-ylJmethyl}-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-{3-[(6-Methoxypyridin-3-yl)methyl]-4,4-dimethyl-5-ox0-2-thioxoimidazolidin-1-yl1}-2-
(trifluoromethyl)benzonitrile,
4-(3-{[6-(1-Imino-1-oxido-1A°-thiomorpholin-4-yl)pyridin-3-ylJmethyl} -4 4-dimethyl-5-oxo-
2-thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[6-(2-Hydroxy-2-methylpropoxy)pyridin-3-ylimethyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[6-(2-Methoxyethoxy)pyridin-3-ylJmethyl} -4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-
yh)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-3-{[6-(4-methyl-1,4-diazepan- 1-yl)pyridin-3-yl]Jmethyl }-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[2-methyl-6-(trifluoromethyl)pyridin-3-ylJmethyl}-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-[3-({6-[4-(Hydroxymethyl)piperidin-1-yl]pyridin-3-yl} methyl)-4,4-dimethyl-5-oxo0-2-
thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-3-{[6-(2-methyl-1 H-imidazol-1-yl)pyridin-3-yl]Jmethyl}-5-oxo0-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
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4-(3-{[6-(4,4-Dimethyl-2-oxopyrrolidin-1-yl)pyridin-3-ylJmethyl}-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-y1)-2-(trifluoromethyl)benzonitrile,

4-(3-{[2-(1 H-Imidazol-1-yl)pyrimidin-5-ylJmethyl}-4,4-dimethyl-5-ox0-2-thioxoimidazolidin-
1-yl)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-3-{[6-(1-methyl-1 H-pyrazol-4-yl)pyridin-3-yl]methyl}-5-ox0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(4-methyl-1H-imidazol-1-yl)pyridin-3-yl]methyl }-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-3-{[6-(1-methyl-1 H-pyrazol-5-yl)pyridin-3-yl]Jmethyl}-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-(3-{[6-(4-Chloro-2-methyl-1 H-imidazol-1-yl)pyridin-3-yl}methyl}-4,4-dimethyl-5-oxo0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-[4,4-Dimethyl-3-({6-[1-(methylimino)-1-oxido-1A%-thiomorpholin-4-yl]pyridin-3-
yl}methyl)-5-ox0-2-thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,
4-[4,4-Dimethyl-5-0x0-2-thioxo-3-({6-[4-(trifluoromethyl)-1 H-imidazol-1-yl]pyridin-3-
yl}methyl)imidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-0x0-3-{[6-(thien-2-yl)pyridin-3-ylJmethyl}-2-thioxoimidazolidin-1-y1)-2-
(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-5-0x0-3-{[6-(2-0xoimidazolidin-1-yl)pyridin-3-ylJmethyl }-2-

- thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-{4,4-Dimethyl-3-[(6-{[methyl(oxido)phenyl-A°-sulfanylidene]amino} pyridin-3-yl)methyl]-5-
oxo0-2-thioxoimidazolidin-1-yl}-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-3-{[6-(5-methyl-1 H-pyrazol-1-yl)pyridin-3-ylJmethyl}-5-0x0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(3-{[6-(2,2-Difluoro-3-hydroxypropoxy)pyridin-3-ylJmethyl}-4,4-dimethyl-5-ox0-2-
thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-0x0-2-thioxo-3-{[6-(1H-1,2,3-triazol-1-yl)pyridin-3-
ylJmethyl}imidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,
4-(4,4-Dimethyl-5-oxo0-2-thioxo-3-{[6-(2H-1,2,3-triazol-2-yl)pyridin-3-
yllmethyl}imidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-5-o0x0-3-{[6-(1 H-tetrazol-1-yl)pyridin-3-ylJmethyl} -2-thioxoimidazolidin-1-
yl)-2-(trifluoromethyl)benzonitrile,
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4-(3-{[6-(4,5-Dichloro-1H-imidazol-1-yl)pyridin-3-yl]Jmethyl}-4,4-dimethyl-5-0x0-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-[4,4-Dimethyl-5-0x0-2-thioxo-3-({6-[3-(trifluoromethyl)-1H-1,2,4-triazol-1-yl]pyridin-3-
yl}methyl)imidazolidin-1-y1]-2-(trifluoromethyl)benzonitrile,

4-[3-({6-[4-(Hydroxymethyl)-1 H-imidazol-1-yl]pyridin-3-yl} methyl)-4,4-dimethyl-5-0x0-2-
thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,

4-[4,4-Dimethyl-5-0x0-3-({6-[2-(2-0xoimidazolidin-1-yl)ethoxy]pyridin-3-yl} methyl)-2-

thioxoimidazolidin-1-yl]-2-(trifluoromethyl)benzonitrile,

{4-[5-({3-[4-Cyano-3-(trifluoromethyl)phenyl]-5,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-
yl}methyl)pyridin-2-yl]-1-oxido-1A°- thiomorpholin-1-ylidene}cyanamide,

4-(3-{[6-(2-Hydroxy-2-methylpropoxy)-2-methylpyridin-3-ylJmethyl}-4,4-dimethyl-5-ox0-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

4-(4,4-Dimethyl-3-{[6-(5-methyl-1 H-tetrazol-1-yl)pyridin-3-ylJmethyl}-5-0x0-2-

thioxoimidazolidin-1-yl)-2-(trifluoromethyl)benzonitrile,

or its salts, solvates or salts of solvates.

8. Method for the preparation of the compounds according to any one of claims 1 to 7, in which

method an intermediate compound of general formula (2)

is reacted with a compound of general formula (5)

R% N_. _R'
7z
b
N e X

I
N
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in which X, R' and R? are as defined for the compound of general formula (I),

thus providing a compound of general formula (6)

F
F|_F
N
o NH
)\N R?
)
i
2
6 X R’

which is then hydrolyzed to the compounds of general formula (I) and the resulting compounds
of the formula (I) are optionally reacted with the corresponding (i) solvents and/or (ii) bases or

acids to the solvates, salts and/or solvates of the salts thereof.

9. The compound as defined in any of claims 1 to 7 for use in the treatment and/or prophylaxis of

disorders.

10. Composition comprising a compound as defined in any of claims 1 to 7 in combination with at

least one or more further active ingredients.

11. Composition according to claim 10, in which the at least one or more further active ingredients

is selected from LHRH (luteinizing hormone-releasing hormone) agonists,
LHRH (luteinizing hormone-releasing hormone) antagonists,
C(17,20)-lyase inhibitors,

5-alpha-reductase inhibitors type I,

S-alpha-reductase inhibitors type Ii,

cytostatic agents,

VEGEF (Vascular Endothelial Growth Factor) -Kinase inhibitors
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14.

15.
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antigestagens,
antiestrogens,
EGF Antibodies,
estrogens, or

other androgen receptor antagonists.

Medicament comprising a compound as defined in any of claims 1 to 7 in combination with

one or more inert, nontoxic, pharmaceutically suitable adjuvants.

Medicament according to claim 12 for the treatment and/or prophylaxis of prostate cancer.

Medicament according to claim 13, in which the prostate cancer is castration-resistant prostate

cancer.

Method of treating a hyper-proliferative disorder in a mammal, which comprises administering
to a mammal in need of such treatment an effective amount of a compound according to any
one of claims 1 to 7 or of a composition according to any one of claims 10 to 11 or of a

medicament according to any one of claims 12 to 14.



