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DI ARYLHYDANTO N COVPQUNDS FI ELD OF FHE-HNVENH-ON-—— -

[ 0001] The present invention relates to
di aryl hydant oi n conpounds including 5 WWMMMWM'WMMH
~diarylthiohydantoins, and nmethods for sy
them and using themin the treatnent of hor M3He&”
refractory prostate cancer. This application clains
priority fromU ﬁéééheﬂﬁﬁvé | ications bearing
serial nunbers ggﬁggé § d 60/ 680, 835,
the specifications of which are hereby i ncor por at ed
by reference. 10 BACKGROUND OF THE | NVENTI ON [ 0002]
Prostate cancer gfigh lhﬁﬁ?ﬁﬁ N nci dence of cancer
and t he second IeaéﬁﬂgFggﬁie 0 cancer death in
mmnﬁ@ster men. \Wen the cancer is confined locally, the
i seas ‘E aPTHE ¢ JREAueR, Seldtger o Garylkydhuiein oncompounds  including

diaryl#Hahgdagtoins 2086 Biétheld @6 9RAGRANg rtﬁéniiﬂrﬁﬁ% gltﬁéﬁl & 8¢ 8Bkment of hormone
vanced di sease

c di ase and ot her s
reﬁacﬂf}’ %I %tgt% S%né%' &cétaon asl‘%gxéoqt% %‘ﬂ::éé@ e;a-o*gvonal applications bearing
serial omgberat 606136 am/&@ﬁsaasm ring t 602630,885, Othe kecafithfichl WTOPRAS are hereby

uummkﬁ%d%9r ﬁ&kgd andr ogen deprlvatlon t herapy. Castration
l'owers the circulating | evels of androgens and

reduces the activity of androgen receptor (AR).

Adm ni stration of antiandrogens bl ocks AR function by

conpet i ng away BAMKGROUND bEiieE MVETRigN €, reduci ng

the AR activity. Although initially effective, these

reatmgnts UICk| fail and the cancer becones hornone

[00021& ef ract Sro T“ﬁﬁd%%(’ BeNEATRYn ingidence ot fapcss pgthesfeconrlqading cause of
canceryieath i testtrn imer.d Webau the gbricelat edhfiast lacaﬂﬂUEdEdJ%sehﬁﬁ Bd&Led by surgery
or rad?aQOI{ ei—l%@g'\;ep g%pt%rfosﬁgha&%ce? %@%}%&s wagq Elstan entg%’tatlﬁ&seasc and others have

I sbi e,
advanqygs@,@pqeaat ngnoseq:goéémquddlseMeGs Jtregpdl bsausretia, ard/ok administration of

anhan&@k&@ %@Eo-ﬁﬁédeﬁﬁhgé{‘&e%n%oﬂ ﬂ%%ﬁ& aggﬁra{l %ﬁ%@t rls %p dr og%w levels of

andmgeﬂ%ﬁ‘aﬁgf}uﬁ?sé]& "GWFYé%‘f @F@P&e@ recemi%w(é%br Adwyingsiy at@ﬁl Qﬁﬂltlasdrogens blocks

AR fimetdhi L@i &ipetir av&@%&o@éﬂoﬁﬁﬁﬁs bl Of R r’lﬂ@%R activity.  Although
rOState CanC

e hor non
mitially ﬁg% 4% \éﬁ@ﬂ ATt 8‘!“5@? £l tf“h‘H’P‘WF bespmesthogmone ﬁ@aetglb rent
drugs can sl ow the progression of prostate cancer. It
[0003lwas deRemantlyr evemapr2sion LAARAR Waitlideritfied hrgiaatddaidng b Bs@éormone
fract Sa I gl efr Y, tate
refractB§ eck ééncfeio sedlcaut b Iﬂ %E“H‘? Sjti‘rap lCa Céate[é Sgg'f 8?@7 » Wessella, R.,

cancer, 1n |cat|n
Rosenfg|d Me(@ eand; vy Cal sMold@i*m defermitant of fesibtawy &r @XAIGBRS BErapy, Nat.

Med., 0f: 38\B9, 0004 §/hich is RRbY m@&g&a@cg@gﬁefeﬁﬁm %1%%%%5'81‘2)? ofi&lﬁ is &Hﬁment to

ﬁonlsts in hormone refractory prostate
cause RERETESSIOR oM hopmte SFasEivaR hespongirefiacianyiprastate\RneqONEsStting that better

AR inigbiton’ Hhaxt ﬂhS cdenBErlgs\dah ¥bw tﬁpﬁrégrgsrslgﬁnof Hoﬁtm&%ere )SP‘LV%I Jéﬁlonstrated
ﬂmtAﬁWQﬁ (ﬁs atlon and ant] -androgens fail to preven
s Hednd Biing ArodieassRasior GAWog hermgre e facay Bowem panes, indicating

that AB@s pﬂlapﬁrg’eﬂ fasthmfdldg@enmneasra@f) rd&ﬁb@&&e@%@t%@kﬁpr&ﬁm 6f AR converts
N and nane sodex) 1S e nost

anti ang%g% :L o?l %124 g&%ﬁltol gggglgtrs 61@ g?]nnowﬁeﬁg&orytpr% e capeer (an AR antagonist

inhibity AR astivipr ay1d eh AR rgaist ARmilateshAR nictivety s eDsth ot thr Wk @kMains why

castratioRNAE fanti-hidrdeBhd Hill® PR ﬁ'ﬁ&atécancer progresl'smn and reveals unrecognized

properties of hormone refractory prostate cancer.

[0004] Bicalutamide (brand name: Casodex) is the most coinmonly used anti-androgen. While

it has an inhibitory effect on AR in hormone sensitive prostate cancer, it fails to suppress AR when
-1-
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cancer beconmes hornone refractory. Two weaknesses of
current antiandrogens are blaned for the failure to
~ prevent prostate cancer progression fromthe hornone
sensitive stage to the hornone refractory disease and
to effectively treat -hornone refractory prostate
cancer. One is their weal: antagonistic activities
d e t heir §&£on oni sti.c activitjes ,
cancea%e%é%éoﬁ}é&o%egj P %‘)’( rgs%‘éve o? ?"g?"lg%?éfrﬁ ed for the failure
to prgyrqirestate camaeprograshion &bwrtbs hbmiohe rsenéﬁave Biagdiot e homhdnd refractory
discad¥ORE 1§ BrERle A HeAIRBHGE HGrfil) YkiheS,a0d om0l
% SRl bSOt Sl wouk antagonisic

agoni stic activities are ne
activifigs padl etie jofwr intieir gtrengeagpnistiteadtizitied Whor BN overkpress¢doiny hormone

reﬁac&?ﬁﬁ&éﬁt@ cHRAC Afherefol0 Petkr m%ﬁ{oﬁ" m@r@é;ate&%gﬁlg&?sgg’ activities and

such as bi cal utam de, have been err
minimai Aggise etV FEr FRgdedsin [delgy ésw? @rqgaqsss@r anslet9aitrat the Hatpl hormone
refracieprodidtecanedrect i ve and have fewer side effects. This

class of 10 conpounds has been described in many

B T N g e T T

comppyntieionproftan edncehberaise diey @m&lomeﬁabi@@ﬁﬂﬂava fesveMidie effects. This class of
&Qéslﬂaﬂs%% d3felin L Ga
compileide ffax gen dAed iina ?;bti{eﬁé%?cﬁ a?‘itﬁgaﬁﬁﬁum 284108578 Us. Pat. No.
3 41119%611 S denNed 5595.64e PEF Eirrationa dpelicatins, W@aﬂ/@ﬁml Nod WO 00/17163,
and USS. $3¥lishelOPadAE ApisiRS:ioR Ne@HerClodd/ 080094y, G o LRGORAS
; | ar ge nunber 15 of con‘pgunds but syﬁt heti c r%ﬁtt%’ﬁ{&%ratedby
TCT}% only presented for a small fraction of these
compounds and pharmacol ogi cal data are only presented
[0006} or t WdJ.DPateiwein. 5481176 mechsikd Broaickidins whieh arcbmﬁéaywaym}ge number
he e co
f
of confifli S FRLE, MhePl Sy “REFR B ROPLCPGRGP i Gt ppounds and
pharmaegiegigal dais am onlykmeseted fohbvoeofithem, 230 om&)sldﬂiedlnﬂg:ie(hﬁl could not readily
envisiSY Sth& BpdeiclebRpouhilese conpounds described in these
patents for their effect on hornone refractory
prostate cancer. Particularly, the ability of AR

[0007pVer ex ;BE&%&H tEeﬂmbdﬁadilﬁ{ MBﬁnohgfc'ﬁ@&B@ Ip¥ostleQgrcBl was nbXAGHE, there was
nh| tors from antagoni Sts to agoni sts was

no blolgglcamg%sgeahfo tg% eg%ﬁcgnpﬁg\lﬁs &F%E in dhesg) pateriy, effect on hormone
refractogf prastato capcqpr Ba'tlaﬂeﬁlypﬂwﬁiﬁlﬁty af RRVOQQQ)EPE@QOI{ i h5bne refractory prostate
canceﬁgpgvjlt&?qnhl%r}orstﬂ's a 42 n%:lts tand 05/ 05929, whi ¢h are

reby I nCorporat 8By Brasruse ¥as %TecPﬁ‘P@Fnéq‘P’i%ﬁ%W properties of
hormqup ptfraem mﬁ&!@@@icesaa Qeggrtelseméﬂ amlﬁaloﬁemodnggyncf UI805/05529,

hich! Q@H&éﬁ . ce gig=efs

e char actyeﬂPl I CS %gl%%gﬁgeo ulﬁ%’? Emé- égl‘ppﬁ‘fag 33%2&5 3 presented o
methoé@}p@/o@ﬁ d%ﬁ%@@@eérogmrrecepﬁomntwnsu mdnagopistodhesgersfics of compounds.
Howede@t RF Bdch ichipdub® pdiicad BRI e &WE&%& Cf)ef deterrmmrég(rjthc %tzé%omst and

glaract eristics of a comnmpoun

agomﬁt Tacfemistics of a pgmpoupd gystihs dstermiped: e’{lyit ispthexgiig po method to accurately
predice hisr@CHietcs $éévast b tle@i@Ptosta® dahiRARbRGhdERSEAL s@ru&ﬁx@co? a compound
fromthe chem cal structure of a conpound al one.

10008] There is a need for new thi ohydantoin conpounds
havi ng desirable pharnacological properties, and

[OOOS:F"ynt hetr.ln&e H@L Iﬂg\é%yi%r L%QJ t&oh?@a%{‘o ntlpgﬁrfrgﬁ é?ﬁggg essn'able pharmacological

activities are sensitive
properties, and synthetic pathways for preparing them. Because activities are sensitive to small structural

alone.

changes, one compound may be effective in treating prostate cancer, whereas a second compound may be

2-
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changes, one conpound nmay be effective in treating
prostate cancer, whereas a second conpound may be -2
ineffective, even if it differs fromthe first
conmpound only slightly, say by the replacenent of a
single substituent. [0009] Identification of
conpounds whi ch have high potency to antagoni ze the
androgen 5 activity, and which have m ni mal agonistic
inefieftys Yyt & Hisersdrosy B SatreomrapRipdy slightincnnby thomeritcahent of a single
substtadacer (HRPC) and avoid or slow down the progression
of hornone sensitive prostate cancer (HSPC).
Therefore, there is a need in the art for the

[000%]ldent i fliawifitation of cembobds whichOaid ﬂ{gﬂrpﬁ)teﬁiﬁy kN @ntARE0 G8N androgen

aCtW[t}e %J_?%) %f)%lghchavsrlrjlgllﬂy 2 omsg% %ﬁ%&%{ %I\S{g OI?SC% o &y St ea;ﬁ%IEdpar%state cancer
GMQ‘)J\@NT@V@N §r OO [doWiehd progmessicnnofp hannoske Sensitise Ii)i'(ﬁﬁteoéancer (HSPC).

&W@ Q § n&a\fﬂ ﬂgar? }OF '919 %C&H{Cag)%ryf §CHCCEVC Aﬁaé:dtu{?ﬁ)l St CI) SC a\lllvclirogen receptor,

m ni pal agoni stic actrvities agalns
such RS FHERW %ﬁWﬁﬁmﬁkﬁ@hgﬂ@wpmcﬁmdﬁhm¢ﬂbm@wrefractory

prostate cancer. [0011] The invention includes a

conmpound having the formula 15 NCS R3 1 RA X NNR2

WRL wherein X i sSWMMARROFTHEINVENHON:p consi sting

of trifluoronethyl and iodo, wherein Wis selected
[001]r om tTie giventipnCprsidet i NGewds Of ajdchpbinkis WABRE! siroffP dn%agomstlc
actlselec ed fromthe, grou COﬂSIStIngrOf H, nethyl and

VRS Sl Gl GO AT SEPmsh AR Thgsopagmpapudahibyt e srowth of
hormadeeytkactof prostateSodirgt. i t ut ed al kyl or substituted aryl; or

Dis S or 0 and E-Gtogether are C 1-C4 | ower al kyl,

3 [00 Rl _and et he nprise eight or
00
01R wer i%% gﬁﬁg %ﬁ%*ﬁﬁam%?%m%%vg@ JnFth1 the group

consi sting of alkyl, substituted al kyl including
hal oal kyl , and, together with the carbon to which

ake | inked, a cycl ?/QR3substituted
e

group, [0013] in R3is selected from
grggp consi $ti ng hydriogerRy hal ogen, nethyl,
X N N =
W R,

2

wherein X is selected from the group consisting of trifluoromethyl and iodo, wherein W is selected from

the group consisting of O and NRS, wherein R5 is selected from the group consisting of H, methyl, and

—

E

G

wherein D is S or O and E is N or O and G is alkyl, aryl, substituted alkyl or substituted aryl; or D is S
or O and E-G together are C1-C4 lower alkyl,

-3-
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5 al koxy, fornyl, hal oacetoxy, trifluoronmethyl, cyano,
nitro, hydroxyl, phenyl, am no, nethyl carbanoyl,
. met hoxycar bonyl , acet am do, nethanesul f onam no,
nmet hanesul f onyl , * 4- met hanesul f onyl - | - pi perazi . nyl,
pi perazinyl, and Cl-C6 al kyl or al kenyl optionally
substituted with hydroxyl, nethoxycarbonyl, cyano,
am do n|tro carbannyl or substituted

m no,
[001@ arb anDt(}l}erqer%:y 3?31%%“@5? o1 f fewer carbon atoms and are selected from
the gﬂd;di&tohbyﬁtlﬁglbbﬂ@,yéubstﬂtﬁéh Mr@dﬁ’ﬂghﬂdl&ﬁ&p B Ybgettkd with the carbon to

014 rein R4 ted fromthe group
“mm%gh 38Y1W5§ gﬁ% %@ﬂ@fapwy| and
[001al oaI k\yﬂerelra]hﬁls[sélec‘kﬁi] frwilﬂfe@'dmpRanhsﬁng'l@ﬁhydro en, halogen, methyl C1-C4

aﬂco;%%o%&irﬁ@%%%h%hu %l]}qe tprYoClglg; he 21(1%% @gpylcarbamoyl
methgwml a@ﬂtamlC[OOM@néﬁhﬂ@)nwmmomﬂhhnbﬂ}foﬁﬁvémﬁh&eﬁlﬂfoﬁyﬂ1€p1perazmy1
plperﬁx}fl1 Nn@CR%6 aﬁélcorl\lll@l Qp%ll?s%béh&%@ (vﬁj-t ﬁ%cgﬁx m nyl cyano,

fromthe group consisting o r oXxy,

amingpe + FRHAQ 2 rPEITO\FRBRBHH | of ibrifriedir Isarhagaybt hl}clludmg methylcarbamoyl

dmmﬂ@khﬁhﬁ@rhﬂﬁ@&bﬂﬁhﬂ%&bmﬁ@nhylsulfonecarbannylpropyl
met ylanlnonet yl |nethylan1nonethyl
[0014pt hy| STRTTMEF dsrretadyfrom thiseruprpnsigtinigdf hydrogen, halogen, alkyl, and

‘halodligd,Radoy| et hyl , carboxynet hyl, 5

nethoxycarbonylnethyl nethanesulfonyl

Umléa?%ggspﬁg%l quoro %ﬁé? hg%%ycarbannylpropzl

pi perazi nyl nethoxycarbonyl 3-cyano- 4-
iquoronethyIphenylcarbannyl,

[oo1)ydr oxyietgylear bamoyl et hyl ,  and
hydr oxyet hoxycar bonyl et hyl, and [0018] wherein R O
and RI1 are both H or, respectively, F and H or H and
F. In certain enbodinents, R10 and R 1 may both be H

r, respectively, F and H R3 nay be nethyl car banoyl .

EE:&Q@lQ] In sone enbodi nents, R and R2 are
iNdependent|y nethyl or, together Wi th the carbon

HN : s
O
CF; }HQ
><CH3
CN ' H3C CHj
[0017] The compound may have the formuia
NC R.
:@\ /ﬁ\ |
E 3C N N RlO
Ry
6]
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to which they are linked, a cycloal kyl group of 4 to 5
carbon atons, and R3 is selected fromthe group
.consi sting of carbanoyl, alkyl carbanoyl,

car banoyl al kyl , and al kyl car banoyl al kyl, and R4 is H
or For R4 is 3-fluoro. [0020] In other enbodi nents,
RI and R2 are independently nethyl or, together with
the carbon 15 to which they are |inked, a cycl oal kyl
group of 4 to 5 carbon atons, R3 is selected fromthe

whereGiI TOUP selée@d %ﬁtthﬁoﬁfcoﬁs‘{sﬁﬂ@ of }Bmkf’ X¥ethyBRibRNb S, %éﬁ%mlamoylpropyl

I-subst
T T ————
ﬂl}ﬁnhlydnmﬂ‘lyl) omethyiydiformyloxyriethyl| afbaashetyyl, carba.moylethyl carboxymethyl

YT T TN T N
carboxygaropylx y nﬂbmhb}lhqesm{bhﬁd)p}pbmﬁmghyl pipérimihyl, NMetdireatbofiydny|3-cyano-4-

S i SERP St R g
car boxy- substltuted al kyl ,
[0018i et hyPEERRA))8E REb s I,oﬁlnpqrp@,smmﬁm F and H, or H and F. In certain

embodiméd, RAN2EW 1 @Ry both bOHRE reBécAVdly, FRb@ B! 83 infAY be methylcarbamoyl.
hydroxyethylcarbannyl substituted al kyl,

o ohyd t ut.ed
CRRERDT T I T R——
to whigh th2g a{e(j@ze]_i] a Qeipbyingteupodf 4tthé carbur abing Andrly 1d‘@1eeted frém the group
% ect e }?Oarl]\:‘ng%c%ggg?yé l?%l‘bgfgﬁ'lmg’}l mQalMuﬁﬁog}awl ony is H or F or

RAIS%@P%Bxycarbonyl acet am do, and nethanesul f onam do,
and R4 is selected fromthe group consisting of F and

[oozoj—l 5 [ 0B clbstpmunbdn1 afd R8¢ ind¥RAden@PmBBY d2aY&hkNSith the carbon
O wherein R4 1s

o whigB By A fyﬁ!é’a%?'lo%%“pc?fn% Fibprotioms: Fridis seleqiegoogy the group
consistimg e ntodi ayeol S hbfdrd)dye Ilﬁbt'ﬁy’léathhﬁl.oyl\/\ﬁ‘l efmethflcdtban@PCsubdituted  alkyl,

methy‘s %{:@l{ rﬁ\@%l é ?edCar bqﬂylt 0 Whl ylam:ll'n%n}e ely ar edulnclatgyliaﬁglnomethyl,

methylsulfonyloxymethyl methoxycarbonyl acetamido, methanesulfonamido, carbamoyl-substituted

consish

alkyl, carboxymethy]l, methoxycarbonylmethyl, methanesulfonyl, 4-cyano-3-
trifluoromethylphenylcarbamoyl-substituted alkyl, carboxy-substituted alkyl, 4-(1,1-
dimethylethoxy)carbonyl)-1-piperazinyl, 4-methanesulfonyl-1 -piperazinyl, piperazinyl,

hydroxyethylcarbamoyi-substituted alkyl, hydroxyethoxycarbonyl-substituted alkyl, and 3-cyano-4-
trifluoromethylphenylicarbamoyl, and R4 is F.

[0021] Compounds of the invention may have the formula



[ 0024] Conpounds of the invention may be those |isted
in Tier 1, Tier 2, Tier 3, and/or Tier 4, 15 bel ow.
_Particular conmpounds of the invention include -6 F O
NCOaN uS N F3C N [RD 162] NC S O F3C)::~NAN 0~~ H
5 [RD162'] NCS O F3BC\N N\ H OJ[RD 162"] NC S F3C
NN\ NN OO 10 [RD169] NC S F3C/ NN\ CN O01-b
[ RD 170] 15 [0025] The invention also provides a
conposi ti oQ_conprlsing a
of a conpound
=Yad = conpounds or a
e salt4thereof and a
< carrier or diluent. [ 0026]
asses a nethod for treating a
hyperprolifer di sorder -7 conprising
adm ni sterin a pharmaceutical conposition to a
subject in n@ed of such treatnent, thereby treating
the hyperproliferative disorder. The
wherely g priested fiomabd sreupdionsistingef meglyldaebond rmatimaycarbefiyl sacttamigo, and
methaﬁés%rﬁﬁmﬁlo CARRG's selbhEd ﬁlé}ﬁﬁ'xg %roﬁﬁ){or@ﬁtlﬂgbf Fhea ﬁ ange of
~ from about 0.001 ng per kg body wei day to
about 100 ng per kg body wei ght per day, about 0.01 ny

5 [oo22per kg bodyCemp@linbs d¥ee lditich Snad M@ the formula

NC E :CN
D\ /fL R4
F5C N N

O

wherein R4 is selected from the group consisting of F and H.

[0023] In embodiments of the invention, wherein R1 and R2 together with the carbon to which
10  they are linked are

CH;
H,C G . N\CH3
9 , OF

[0024] Compounds of the invention may be those listed in Tier 1, Tier 2, Tier 3, and/or Tier 4,

15 below. Particular compounds of the invention include



5 100 ng per |cg body wei ght per day, about 0.1 ng per
kg body wei ght per day to about 10 ng per kg body
_wei ght per day, or about 1 ng per kg body wei ght per
day. [0027] The conpound nay be adm ni stered by

i ntravenous injection, by injection into tissue,
'intraperitoneally, orally, or nasally. The conposition
may have a f selected fromthe group consisting of

NC.a.solution, dIS ersi on, suspension, powder, capsul e,
et, S pi release capsule, tinme 10 rel ease
tJLa neFfeIease pill. [0028] The adm ni stered

FCconpo ndN may be sel ected fromthe group consisting of
RD16 D162", RD 169, or RD 170, or a
phar ce icaIIy acceptable salt thereof. The
[RDRGM ni stered conpound may be RD 162 or a
pharmaceutically acceptable salt thereof. [0029] The
i nvention provides a nethod of synthesizing a diaryl
NCco pound of fBrmyla: NC S R52 RS3 F3C NN O 15 R51

gompri s§ ng ing Conpound | NC)::: F3CCS
e | @ 8-t h Conpound Il 51 Rs2 R53 N NH
3~ ConpollndNI X5~ n ® first polar solvent to forma

m xt ye,["heating the m xture, adding a second pol ar

solvent, the sane as or different fromthe first
[RDY63] ar sol vent, and an aqueous acid to the m xture,

refluxing thegm xture, cooling the m xture and

NC.cofii ni 8g Wi t er, and separating the diaryl
gonpiounl fr 8 i xt ur e,
F4C NN N

0

[RD162"]

N
BN

~

AN

O)ﬁ | °

[RD169]
A A
iC N /N@/\/\CN

an
[RD170]
[0025] The invention also provides a pharmaceutical composition comprising a therapeutically

effective amount of a compound according to any of the preceding compounds or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier or diluent.

[0026] The invention encompasses a method for treating a hyperproliferative disorder

7.



wherein R51 conprises an alkyl chain of from1 to 4
carbon atons, R52 is selected fromthe group

_consi sting of cyano, hydroxy, nethyl carbanoyl,

nmet hyl car banoyl - substituted al kyl, 10

met hyl sul f onecar banoyl - substi tuted al kyl,
nethylaninonethyl di net hyl am nonet hyl ,

e e R i R —

the!gbbbgbatmuﬁkdhmcmydlﬁerwe bidsopdert Mihk hyperprohferahve disorder may be hormone

I, tha esul fo
refrtgéryE |6rP 01%% ne oR Llﬂﬁ 3 ry banoy! - Eb g{]f?%?bé) gt %@ﬁy‘?" per kg body weight
per da @GW‘I 9ireg Pel’ 198 bqﬁiy ekt per daynéiohmm@g feo Ry bedy-weight per day to about

5 1000hPBsaAGIH t BES &% Bk 0.1 m
hy%’?(;?(‘ée t %}Jyw%éaﬁr Barmg Sutbs F Ser k; bold}kwr,lght per, day to about 10 mg per kg

body steBsarE o g Rost b@ﬁwr-kgfsdss%shtmr@med al kyl , and R53
is selected fromthe group consisting of F and H.

[00279030] F'\Hu& compbufid fiay bs adriifisRtel Wy m%nﬁusoiifn ef:tfdﬁn’byl ijRtich into tissue,
om

y Jae sel ect ed
i RERE0NT U, o 3Ty e Pty PRa B by S e te group
congiefing|eé a Folut@@ 4ifp@Bibh, shkmensiony eowdegraganioMiislespilplitioRiadeicapsule, time
10 mh&%ﬁ&ﬂﬁ%ﬁ@h& ? ound of formula: F ONCIS H- |
)a F3C N [R 25 conprising m xing
|soth|ocyanato 2- trlfluoronethylbenzonltrlle and
[00?@ met hy| b8 speumisiered omperndney, be plastsyl foaf the areriperersisting ef RD162,

RD1 62" HIvesohyd Ko oot @Rarinbechiialty ﬁzcéﬂtdbﬁtsalmhétsw The MaRRkEYa compound
ma ceR.[?116?orfa! .St ‘r:rfl: >t<1t re to,t f or §e(cond m xture, addi ng

A YR Y perEPTakle. a’ei‘ﬁoturetoformathlrd

m xture, refIUX|ng the third mxture to forma fourth
[0028 xt ur e, The bu¢ntipgprovidesfagustiidd ofyxthesixng aokealicBinp@mt BEformula:

fourth mxture with water and extracting an organic
i solating the conpound fromthe organic |ayer.

|trfl- in DMF and heating to form
processi ng as above. [0033] The
s a nmethod of synthesi zing

a first m xtur
i nvention al so

RD162", conpr I ng N
Met hyl - 2-f | uor o- 4- cyanocycl opent yl ) am nobezam de,
15 4-i sot hi ocyanat o- 2- t'191f | uor onet hyl  benzonitrile, and

DMF and heating under reflux to forma first m xture,
and processing as above. 10 [0034] The invention
compusingrexing Compabed I a net hod of synt hesi zi ng RD169,
conprising mxing N, N-D nethyl
anocyclobutylan1no)phenyl]butanan1de
yanat o- 2-trifl uoronmethyl benzonitrile, and
ting under reflux to forma first mxture;
=z8'si.ng as above. [0035] The invention provides

F3& met hod of §£§%§fsizing RD170, conprising m xing

' DMBO, dichlor hane, and oxalyl chloride to forma

a dhg% 4-(4-(7-(4-Cyano-3-“

first mxture

Compound I
20
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(trifluoronethyl)phenyl)-8-0x0-6-thioxo-5, 7-di azaspiro
.[3. 4] octan-5-yl)phenyl ) butanam de to the first mxture
to forma second m xture; adding triethylamne to the
second m xture to forma third mxture; warmng the
third m xture and quenching with aqueous NH4Cl to form
a fourth mxture; extracting an organic |ayer from
with Gagwoynddt t h i xture; and isolating the conpound from
the organic layer. [0036] Further conmpounds according
' glthe formrula RAXR3I R4 R6 NN
Ph R5 is CN or NO2 or SO2R11,
§%l’ substituted al kyl, al kenyl,
}kynyl, substituted al kynyl,
at ed hal ogenat ed al kenyl, hal ogenat ed
}52§%§ny|, al ogen, wherein Ais sulfur (S) or oxygen
(0), wherein Bis O or S or NR8, wherein R8 is
Compd@lagct ed from the group consisting of H nethyl
aryl, substituted aryl, alkyl, substituted al kyl,
al kenyl, substituted 25 allcenyl, allcynyl,

in a fisstip@drisblvdr® & formky/mkture, ﬁéa}ih@{hk M'ijtux_@,ra)ihjﬁé K 893 polar solvent, the same as
clic aromatic .or non- aro

.arvl al k l.. heteroc tic, .
or bl Bt e B, B 8 SHECE o oG i the miser,
coolingythd wixkvks/ ind combising twithewhtar,ymt gedakayihg thS@RRA Lompouh® from the mixture,

. . LCORIT,,LCS) R
S T o PR L A7 s e o
consifRe | ofancyad O Wdragy3  Encthyicafi@@odH3 Bethrierbamoliesubitit@ alkyl,
methyhsﬁlf@e_@&bagloﬁtb%sgm'te% N oilkﬁ and lyﬁmﬂ:omé\!g?l, gr %/lsd’irgethylaminomemyl,

supstituted alkyl or substituted ary
methylsulifonyloxymethyl, methoxycarbonyl, 3-cyano-4-trifluoromethylphenylcarbamoyl, carbamoyl-

substituted  alkyl, carboxymethyl, methoxycarbonyimethyl, methanesulfonyl,  4-cyano-3-
trifluoromethyiphenylcarbamoyl-substituted  alkyl, carboxy-substituted alkyl, 4-methanesulfonyl-1-
piperazinyl, piperazinyl, hydroxyethylcarbamoyl-substituted alkyl, and hydroxyethoxycarbonyl-
substituted alkyl, and R53 is selected from the group consisting of F and H.

[0030] R51 may comprise an alkyl chain of from 1 to 2 carbon atoms, R52 may be selected
from the group consisting of carbamoyl and methylcarbamoyl, and R53 may be F.

[0031] The invention provides methods of synthesizing a compound of formula:
F O
NC S N~
M H
FaC N” N
o}
[RD162]
comprising mixing  4-isothiocyanato-2-trifluoromethylbenzonitrile ~ and N-methyl-4-(1-

~ cyanocyclobutylamino)-2-fluorobenzamide in dimethylformamide to form a first mixture, heating the

-9-
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5 or 0 and E-G together are CL-C4 | ower al kyl, [0038]
wherein R and R2 are independently al kyl, hal oal kyl,
.hydrogen, aryl, substituted al kyl, alkenyl,
substituted al kenyl, al kynyl, substituted al kynyl,
hal ogenat ed al kenyl, hal ogenated akynyl, arylal kyl,
aryl al kenyl, aryl al kynyl, heterocylic aromatic or
non- aronati c, substi t ut ed het erocyclic aromatic or
first pyigitre foofomm a@ecoeﬁjl oigad lejding sledhet andiAciicto dyecdeamb koyiktyread form a third
mixnkR, réinE4heAhfa AAARER G 4 RukP e, C¥& thew}n%gﬁ( zé‘(fmbmmg the

be heterocyclic, substituted eterocy cyc
fourtly i Witk Waterapd PR EFAgIn orgpEe la{'@ogsqnnglg@ compou@HEom @he organic layer.
[003j0040] Mk&a¥iQl fhe Hvrdios foRAR aQettol bof ﬁﬁkq{l‘)"l%ﬁ' ﬁ"x&%ng mixing N-

0Si t he ri and mhereln R3,
Meﬂlaﬂ%ﬂ‘%f éﬁt?‘g}?&gﬁg%’é‘m ! §‘§’I“l§8%‘@ﬁfm1d? om t H@dgr oup#Isothiocyanato-2-
triflucronsthgibénaghitbife in DT 20¢ Beating ta fRGQITirst AR Ethi] and BRERGXY as above.
fornyl, hal oacetoxy, trifluoronethyl, cyano, nitro,

[0035'jydr Onyhe m\Jeﬁtqu d:lrcmc%gna otf h%tr?e%"&%a%\{%z" comprising mixing N-

met hyl car bano stitute a
Meth&i]i'?ﬂﬂ?qﬁ%‘éhPMW@PP@WBMPdeGr 11 al ky#-jsothiocyanato-2-trifluoromethyl
bcméﬂhﬂ%ﬁ%@ﬁ%’eaﬁn@ GRlARTEQ, (R LIRRGSHLE %@ggoge?mng as above.

car banoyl - substituted al kyl, nethanesulfon

net b sulfo pi azi nyl, piperazinyl,
mm‘ﬁydr oxy BEHHTEY V%Q‘FFB?IPI@H%%PF{‘%}P@Q“ RSz RIP 169y pamprising mixing
NN-Bilegiyi t m{ze(:i -@bﬂ@ﬁ’qlobhtyﬁﬁxﬁm)ﬂhc@qbﬁﬁﬂafnbﬂee d4@b1!ﬁﬁ6%hato-z-mﬂuommethy1

benz%%}% sub l&%% g cfjml' (& 1|cht§ %m glﬁg‘ﬁt nox §mg a(s);Ibove

aryl , substltuted aryI aIkyI substltuted aIkyI 5
[0033] | cenyThe BYpen; providey aamt@dydf SylahésgznlglRDngLh&tnphmhgdumg DMSO0,
dichigtbiepank, 4al easnatrgia! a ny,l
) sl R S wg%{ﬂ QNEIQC%?%E?QRW R4 (7-(4-Cyano-3-
(triflyopgmyepyDphepy1iByprg-f-thiqsp srlr0[3d<vc~:8mw>phem1bzta(:@@m fo, the first
nuxtM-l(oG&)nNRl&:mmmNﬁ'& %dc(]ﬁéaiq%ﬂlammél w{halséexﬁd mBYd B! @Y brird mixture;

clic aro i c or non-aromatic,

t
warn Al e o8 e v it NEL G o o o pameine: exiractng an

organgoylgyeo frbik ke, fouanﬂnsmret antl ésdlatiypothO@inpigind fa0md didnic layer.
met hyl sul f onecar banoyl - substituted al kyl,
003gTet hy! 8 L
[ 6rrTIP;t hyl sul f%ﬁ%dﬁe%‘% (ﬁdgr{grreh{g#g%ﬂ@g% onyﬁ%ﬂné% et am do,
nethanesulfonan1do car banoyl - substituted al kyl,
d met hoxycar bonykmet hylg, nethanesulfonyl,
p »-rbgnoyl-substituted
RL, 1-

’ y
hydroxyethoxycarb nyl - ubstltutev.alkyl
3-cyano-4-trifluor henylcambannyl 15 [0042]
wherein R11 and arle | glependent | y hydrogen aryl ,
aral kyl , substit®ted qﬁalkyl al kyl, substituted
al kyl, al kenyl, substituted aIIcenyI al kynyl ,

whcré-izU RS td @NtoﬁﬁlIO@'o‘ﬁEOYﬂdl Qﬁér&g ﬁ@?ﬁt @193 @11(51%’ %(ub it na;ﬁ&eg substmlted
” halo enat ed_ al kynyl, F ary 1 enyl |

atken ﬁcg?)ﬁ’y tﬁ%ta&y@é’y@} ‘i’&?naé"rdoﬁlﬁl' i lggenated alkenyl, halogenated akynyl,
halogen, wherein A is sulfur (8) or oxygen (O), wherein B is O or S or NRS, wherein RS is selected from
the group conmsisting of H, methyl, aryl, substituted aryl, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heterocyclic aromatic or non-
aromatic, substituted heterocyclic aromatic or non-aromatic, cycloalkyl, substituted cycloalkyl, SO2R11,

-10-
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non-aromatic, substituted heterocyclic aromatic or

non-aromatic, cycloal kyl, or substituted cycl oal kyl,

.or R | and R12 can be connected to forma cycle

whi ch can be heterocyclic aromatic or non-aronatic,

20 substituted heterocyclic aromatic, cycloal kyl, or

substituted cycloal kyl. [0043] Such conpounds have

subst anti al androgen rece tor ant agoni st activity and
NRHE 12, SRR bt CRINRG BAZ 4?0 i EBIRI L RSABLABHL (EBORALL or y

prostate cancer cells. [0044] The invention

enconpasses, a net hod conprising providing at |east one

such compou nmeasuri ng inhibition of androgen

receptor activity for the conmpound and determning if

the inhibption is 25 above a first predetermned

| evel, neasuring stinulation of \androgen rece S

act|V|ty i n)hernone refractory §>ﬂt£$ cells for the
ermining if the/stinulati odNs bel ow a

conpound apd det
second predet er pimedHevel , sel ecting ths

conpound i f\t he/A nhibition is abgove the first

predeterm ned Tavel and the stifrulation is e
second predetermped | evel. e%predeterwrnehq evel/s
[003TRY be those of rcal utam d he step of ne g . and .

i nhi bition may conprise neasurlng i nhi bitory

sy r a prostate specific antigen secreting
system The step\of_neasuring -12 stinulation may
;gi

npri se neasuri d induction by increasing
Hations En an AR response reporter systemor a

prostate specif antigen secreting system The nethod
HS uring |q% ibition and/or stimulation may
conprise neasuring an effect of the conpound on tunor

gromﬁh in an ani nal . 5 BRIEF DESCRI PTI ON OF THE

[es sen t he )
results 81[‘399%2%%3%@ 0g |ca {r:ris'%’gcft\’t ﬁ’ﬁ’ftﬁ?tf’fi arybor D is S
OTO@Eﬁﬁéﬁﬁﬁﬂmfﬁgﬁﬁﬁﬁlﬁmgaﬂul1 |s a graph deplctlng t hat
bi cal ut am de di spl ays an agoni stic effect on LNCaP-

[0038R.  AgOohé&tih R1a6d RY bfel iR@pQlieddl GRIIVAANIE h&&}ogen aryl substituted alkyl,
lkAR- ere§€§$ ed hor nbne refractor%@grostate

alkedy), pippae 3l ALyl vepsikisd edeed, havosragied elkend, A —
aryldlintr egaikegl,capaRiy]aheedsy1iof arddMa® @SnotehbhiR, Qﬁbs’utu%ed Ahlgterocychc

B AT, LS, RS S S oSy
hor none sensrtlve prostate cancer. LNCaP cells mere
Activities of

picting the effect of conpounds on :I9NCaP- AR [0050 ,
and exanple 7-3b is RD37.

Wlucgrcapbr: mwmﬂlc,mgasamted it@Egoyelis tyctoalkgls apstifitedéyeRalIAM de
treated with easi ng concentrations o
am dei bt he absence of | R1881.
5 refponse reporter wel e nea ured
[ 0048] Fi gur€ a gra €Hpg the e
gure 5 is a graph depicting the inhibition effect on
[0041] wherein R3, R4, and R7 are independently selected from the group consisting of

FD

on LNCaP- AR. Agonistic activities of bicalutamde in
vehicl e or bi
[mnggnpoundEBQn LNCaP- AR, ll19] Figure 4 is a graph CH
[004MNCa P- ARhereifi BG8Sdatbohor fitrgen esi dan 8dat aBXREHEbEnIheIhg] snd RD7
hydrogen, halogen, methyl, methoxy, formyl, haloacetoxy, trifiluoromethyl, cyano, nitro, hydroxyl,

phenyl, amino, methylcarbamoyl, methylcarbamoyl-substituted alkyl, dimethylcarbamoyl-substituted
-11-
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20 [0052] Figure 6. Inhibition on growh of

AR- over expressed LNCaP cells. Androgen starved LNCaP

~cells with overexpressed AR were treated with

i-ncreasing concentrations of DMSO as vehicle or test

substances in the presence of 100 pMof R1881. After 4

days of incubation, cell growh was neasured by MIS

assay. [0053] Figure 7. Inhibitory effect on growh of
alkyl spethnraqarbepyl caseterndp Nz Rngsalfongmirfor capiprhel]-subshiBited| abiey], wiethanesulfonyl,
4—me§1§1§£|hfo dﬁh%ek&l‘n@ﬁ f?&@ﬂﬁﬁf thy&ﬂd?l(h?lc%ﬁoy’i SRdaHES e??ﬁnqudroxyl-

treated with indicated conpoun orally once dai
substifyfehy ralky}, 7 Bydeal-seRidisde @lkﬁyyl:c &PTPﬁéfryl‘S‘{bﬁE}mtefin lenyle r raethoxycarbony!-
treated with 1 ng per kg_of bical utanm de, exanple
7-3b, or vehicle for 44 ¢gays. (B), mce were treated
with vehicle, 0.1, 1, or|10 ng per kg of exanple 7-3b
for 44 days. -13 [0054] ure 8. Inhibitory effect on

He d L t )
it o
alkenily splstituleds alkemdx allpiyb SPbsBibtoalkval, dalpgenetec alkgnyd rigogenated alkynyl,
sozﬁﬁl Nm 1RFBGNR OSONA! RE(EbRR 198 NRIMEGR M Bftcgf{herO(SO)ORll

tunor_ | ysate was extr
OCHRY: &\;awwﬁu,. NEGSNLRIE VB (0K b, ety iy, sryllkynyl
heterb@@lﬁBﬂrorEdt@ W &o&arohﬁﬁé Ribsefined bkR63cli0 RrdHa@WVhh nﬁfpaﬁ'lorgacéé cycloalkyl,

or AP graft ~nodel. Mc
ST R T R R e T e —
dimethiylxtindmethiyl P ﬂ'feth&gu]ﬁﬁlybk}&ﬁﬁﬂ'lyt ammycar@nﬁmbe@nﬁdcﬁ PmetRhesulfonamido,

carbamogl-su{)s%tute%r (]].11({)1 da ?)xy%r% 1 (Igs oxiy?]aé on %ﬁ%‘&@) turm %'gfi‘zg-cyano%-
mﬂummethylmmxlmbanwlesuhmmd 17 alkays ofcarboeyestibatinted tumﬂfyl 4-(1,1-

dlme{h¥1%ﬁ’557?y AbenPXL {ngéfa%ﬂi oo d 153@%{3§¥tﬁ§ﬂcar%nto§l 1%Hs%tuté’ Bate g,

ern1ned ure
hydrwﬁPWta&owléPbséMed@Wg?ﬁmwéﬁﬂq@mmm@hg@mbamm
prostate cancer cells. Androgen starved LNCaP cells
[oo431er e t rviteBdRW &y RIDE a@aﬁad@aldsxaﬂquaio@éﬂ a8 Sarftky1 DVBQ@S aralicyl,

s ST D S5 DR i Pl B o aotsoed aly,
halog@%@mﬂ@dylb];alogbﬁ'a&@ai&ay], a{y&ﬂ&l?]aryﬁll@ﬂﬂﬁar&ﬂlkh@l,&xc&f&ﬁdhc Qfomatic or
non—a{r&g%ct e ﬁltediﬁgiﬁ%xg glg fmI%r eScSolrrxll -al.‘ro Pacf'yg al%&m%rsﬁ?sggx:ced cycloalkyl, or
R11 12t can do geringcted \pefarm g rmrls Wh@a G*ﬂe@ lzelrmastyclitG@orgatio io€ non-aromatic,
substfiRkg HeRRMy e biRmati @ BASIIGE O dubiRtddlc xa%ag{y ups. Each group

had ni ne” animal s.” After they reac is tunor

ol unme,_ they were given orally with either vehicle,
[0043\[[5| cal utSsf (TQmB?“nﬁe‘bf%? Sebstppfial ranéll?g‘??gf%@’t@v ay3agmiyt aqtyély and no
substhritiaHpenist Wity oeRatbedefrdttopeprottaiiasdeossmb | y, W dth,

| ength and depth, using a caliper. [0058] Figure 12

epi ct results.of tunor size. At da 8,
[00443 he Sfrlggl)érggﬁdog%ggo%ass%gme 0\(} comprismg quv@mg a&@ﬁt Bﬁ%s@i];}h?ompound,
measgmxo%hﬂsh@f of epdrpgen recgpigrrcofitytforsbd evambund AndR@ term@Binptif ﬁw‘itﬁubltion is
abov® ¥ Sfirstt HEetetnt AT lefvéir ﬂeé’sﬁﬁﬁgeg Fahgﬁ? oF Vhdr, eﬁg%ﬁt{ne ?&n Ity 11% bormone

phot on/ second. The right panels is a r r eS€
refragory camgey gellspior J-Ff‘e feHpaind and determining if the stimulation is below a second

predetermined level, and selecting the compound if the mlub1t10n is above the first predetermined level

and the stimulation is below the second predetermined level. The predetermined levels may be those of
bicalutamide. The step of measuring inhibition may comprise measuring inhibitory concentration (ICSO)

in an AR response reporter system or a prostate specific antigen secreting system. The step of measuring

-12-
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[0059] Figure 13 is a graph depicting the
phar macoki netic curves of RD 162 from i ntravenous
. (upper curve) and oral admnistration (|l ower curve).
25 [0060] Figure 14 is a graph depicting PSA
absorbance neasured for LN-AR cells after treatnent
W th various doses of several conpounds. [0061] Figure
15 presents a table providing several characteristics
sdm‘.dﬁﬁomqmpaumdﬂse rE&i:g.tlﬂhg fdi® indattion ugrhiﬁmhg c_&mﬁﬁtﬁxlﬂbnsfin an AR response
cokinetic. characteristjc el
repolE BIEH B b (B R ShesfinB S0 Tl Behihp P messuriog inbiviin
and/eg giherdation say ovmpaise medswring i effectdf tie avmpor30 of BBHRFrowihghl kreanimal.
16 is a chart depicting prostate wei ght after

treatment with various conmpounds. -14 10, 25, or 50
mg of conpound per kil ogram body wei ght were
admi ni st ered HRESCRIPTION @Kt WANGS| abel of a

bar. The conpounds were adm nistered to healthy FVB
[00451i ce. AfffeefolldwinnFigaat prabchhthe @eguid 6flphatricolddicdl @y Smindtle® of certain
cmm%&ﬁgenital tract weight was determ ned by renoving and

wel ghi ng the semi -vesicles, prostate, and bl adder.

Three mice were adm nistered a given conpound to
[004@3bt ai n Rigkee &t nepredspistingdhds picaluBmirerdisplays dveagohistict effedt on LNCaP-
AR. S£fon@fic MbE@edaT b@luabnideah &R -Wekdk lﬂ&g}& :
LNC@I% ented in the bar |abel ed ?uﬁ??ﬁgte "ngﬁ%?%§}ﬁé§?ecéma'

foeh wih qursexpressed 4B YT Tpaied Pith ipetspenseonsentrptiprsrof DyYEiChas vehicle or
bicaluirtidPiakesbback iR 1851 Abities boAreteshnselke! Wore mEQQE3]

Figure 17 is a graph presenting a PSA assay perforned

| ong Wi, e ri nent al rot.ocol presented.in

00

o0 796 HikBe 28 et Rl ity ool o sF Sy bNCaP AR

Agongsti¢ actiyvitiof of igajugpgridedn bempegremsiivs postaRParb&2 L NAaR tHiDvere treated with

incredsRle WbRenttBOAY DM@ Getddle drbicBiufif L ORenL! CActivit

mcrer atg e ofn p?hot on em sg [ %n %éggjggllu%%%qnwﬁlf %?SF%S P?lglrgtagg'emnwnes of AR

TeSPORYETPRPFEN VAR MepEYed 7 rel ative to the rate at day O after
treatment with RD162 at doses of 0.1, 1, and 10 ng

[0049er ki |Fagradish@ehyh daicgh thpefecOT Y omptiindioh RRdhplaReat ment
with RD162. 15 [0066] Figure 20 presents the results

f an j j I C D.nmce re_inj ed with
00a " NS R Hah Pt SR LRGeS tRGR LORTR:  one
set of mce were treated wth the conpound RD 162 at
[005%  gose Tagura disggraph depictipgiye mhibiion yifaseingNCaBeAR. day; t he
ot her set of mce were treated only with vehicle

[0051§01 ut | OB Fighd} 6-Th@xdneliead-304e RDUBRY ex¥@hiu 1By &Rrss7f unct i on
of tinme shown for each set of mce. (B) |nages of

ach set. j W th photo m SSi on ciated with
oos 20, Sl e R SR O A R e Rt S0 R e Androgen starvee
LNCusliowitls ovetegyreqRed AR ofrephatdwitentssing Romatatom beDMSC 43 vehicle or
st AGERES1ASE: BRI LY BRI RaRCUSLAL BB Lol eagh
= et of m'c:e?l‘E 006%? Figurgiéi Téﬁéréf%%hoppgggﬁPfﬁ growth was
measpedbyMES p5@hce associated with LN-AR cel ls treated

wi th various concentrations of RD162, RD162', RD162",

[0053and RDIF{gwandinkielérg leffect @h edwl of AR-overexpressed LNCaP xenograft model.
Mice with established LN-AR xenograft tumors were randomized and treated with indicated compounds

orally once daily. Tumor size was measured by caliber. (A), mice were treated with 1 mg per kg of
bicalutamide, example 7-3b, or vehicle for 44 days. (B), mice were treated with vehicle, 0.1, 1, or 10 mg

per kg of example 7-3b for 44 days.
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[0068] Figure 22 is a graph presenting PSA absorbance
associated with LN-CaP cells treated 25 with various

. concentrations of RD37, RD131, RD162, bi cal utam de,
and DMSO [0069] Figure 23 presents results of an
experinment conducted with wild type nontransgenic mce
(WI), castrated luciferase transgenic mce (Cast), and
non-castrated |uciferase transgenic mce (Intact).

[0054Dat a adegush®iphibitory effest eraP¥A exnueshipe phAB-overarpseyeadi INCaP xenograft

modeml\lﬁlged&rérg Q‘Ea@é& \tht\l%h@l@ d fml &b %énﬂe? &4 %Jx%n;?@ 938 %rl lﬁtdsys orally once

. per I'ogram body~ wel
caily g WCHEE t%er o5 éroerth PRer 4 gttt e Smen o0 e Westacted

andPBmmc_velaﬁhrsaé@&témrd&emeabpemwem_c mce treated with
an i npl anted testosterone peIIet yreIdrng 12.5 ng per

[00532 II ! ogr %m boéj @?mﬁ!ogr effe:«wI ! \I']%ﬁo%ft%? s ébt ?fg'{oeasng _r%gi{:tlmgydLAPC4 xenograft
model]. lMlpEf mﬂasﬂabhsladmgm Wermranéomuz@hand drewied tvith Hemg peplkgrif eitalutamide,

exam%l%%%gf’lp}%a gfop ﬁ !ia% Ra@%%%%h{hﬁ[ﬂlfgw %a %s m{:as&rﬁd %cahbcr (B), the

tumotsjWegryfiekath b A iRs; rglm affre 7 de .of regtment)r togemiysatel wasreaacted, and PSA
level Yiﬁisﬂﬁﬁysﬁ& waddetldViBed HyBLIENOt ON enmission rate at 14

days. In all cases, a hornDne refractory dlsease

tate 00 ure 24 is a
1005631 °) G FParade: RPN 3 ony HEVE: M0pTe ForiEveJBoae cancer cols
Androget ktawwed LIS0aP cellowpre treaied ﬁﬂnmmsh@ rcercbexaiansmnﬁQ)MSCaﬁsl afifile or test

' 25
oS00 LB AR 8. 109 AP O L s

Nﬂs?%ﬁe for various conpounds administered at
concentrations ranging from1.25 to 10 .tnol. [0072]

[oos7i gure F;l-’g,ﬁlré B ifa SapPdt ngforlsEl AR ()@éé?{péﬁﬂo\iﬁdél’ cOils &Q@xg] ected in the

ne for _ various conp ounds dm ni ster
ﬂa*ﬂ%me emwene beARETIY- fwleﬂqn{noz%reec@ewopmo cupig gy they were

randolﬁhzgdl Iit;ﬁo five g'rd‘upa Bich poup hadRBhs dnpnagl S&ffepihe}t REchbdRisG&hdr volume, they
ne %9r ous

nds
were gyl PG o s §304% 3 B terg oy oo mmor
were ﬁpgmceﬂ% dirgengiogplinpridtbflergBrent depell, ssifigr catipee. LN/ AR cel |
line for various conmpounds adm nistered at

[0058? 88% g n tPﬁF@}éu ?; %31'1&” %%nén&a@ %s&@s%%% El?& 19{9 ga}n E@ l the %émals were

Is a graph uci ferase act’i vi'ty
imaged g ehgpb&%r&% fRTeeTa driopss $fter lagy dase of tresteentt AaRObwes drawn over the
tumor R Bifgast bEIVIG) 2easiti¥Rbntti® pHAARAReddIR| TheehMhdnERis 2 representation of the
ROIs eé}% PTION [ 0076] Enbodlnents of the 1nvention are

Gie8TTTEYE in detail below. In describing enbodi nents,
20 specific termnology is enployed for the sake of
[0059¢| ar i t yFigukoldels ergraph ldepicting éhet thaumatckinetd ciirtids @ BBA62 forh @ntravenous
: Lym nol ogy so selected. A
mmmtgggﬁgag%@fEHgmﬁﬁﬁg é%éeF%Jant art will recognize that
ot her equival ent parts can be enpl oyed and ot her
(0060t hod e/ iDpEaPhAcPREGESHARPIorarncefmeaswradtfer IDpARcellsaficr treatment

with &eieRaioss of ReerdlRwapuh@n. Al l references cited herein
are incorporated by reference as if each had been

Fndi vi qual | y. i ncor
[0061'] q"lijgure YS presents %({ab% providing several characteristics of compounds. Figure 15

also presents a graph providing the pharmacokinetic characteristics of several compounds in terms of

compound serum concentration as a fimction of time.

[0062] Figure 16 is a chart depicting prostate weight after treatment with various compounds.

-14-
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25 Synthesis of D aryl hydantoi n Conpounds [0077] The
i nvention provides for synthesis of
. di aryl t hi ohydant oi n conmpound having the formula -16

NC~S\ RFr2 R73 FBC NNOR71 wth R71 including

an al kyl chain of from1l to 4 carbon atons. For

exanpl e, R72 can be carbanoyl, e.g., -(CONH2, or

nmet hyl car banoyl, e.g., -(CO NHCH3. An am de group
10, 2Honblenig af carpeurcigrebkifbgatroindp fveightverccainbosisted b day) @t néivated by the

ructure s r a.car S tituent.  For

abel 3046} He R B o 08 Wkl BBk S kg it componna
for 14 Hays, the progenfitlufaci Weiglitvwandetammitpd batremestiematdovaghmepthe sapfi-vesicles,

prostJ’cé‘,| LR THRE ol Svetd Mmﬁé&&ja gi%%hmf»éu_ﬂg oMbl Yh@ BiRa ﬁ@stented bya
bonded to the R72 substituent or the nitrogen atom

bar inthe ghartat4 t6é pimicy gvas petdrentad withe eeRRouRA: [data ae Tesseted indhe bar labeled
"untrdaft@", C AR Set O ndidtOwds! tetied BAPGitd ikicE kd16kioMN BN 2@ (pResdi@d in the bar
lblﬁ%qn ed to the R72 substituent or the nitrogen atom
Ao E5anpl e, a hydrogen atom can be attached to each
of the carbons of the right-hand aryl ring which are
[0063hot borfime tDisthgrapll greseuligt 4 POk mbsap perfdmaed lon® gyith the experimental
: 8] For exanple, as further presented
p‘°t°€°gﬁ%§ﬁ“%ge“[e}9g or exanple, Figs. 3, 5, 11-13), the
conmpound having the formula F O NC S N F3C/ NAN H
[0064h [ RD FeRTe K s7aPb aressning e pifRst 9f Boeus foscamgmges AL KD 162 on tumor
volur@Ctivities with m ninmal agonistic activities for
overexpressed 15 AR in hornone refractory prostate

ancer ...[ 00 A |list of. several .C ounds accordi.n .
006530} hi & lhevgﬂsiaoﬁaﬁhsp%s B0, Tieat; o Dol GRisHon ssjopiated ppfh luciferase
activigotdapu Hdslativego diregatp @tidayrit afiet tregtngept with RDTé2eat ddseb of O11,€r and 10 mg

kifoeR R W@%h 1 09 LI RRRLEL AR RGEIPRE] OF O
pet bicalutgni g% orgﬁﬁe treatﬁ%%? oplprggtate cancer
Ti er 4 conmpounds bei ng conparabl e to bical utam de in

[00664f  ect iNiaFre¥spresspis thriresltsofan groprimentén whivh SGHRTidsavcrfgniccted with

the LWQATS ﬁﬂ:.)h&ﬂ Hak Qﬂinldi’l&ﬁrﬂnﬂ& g‘é&z{fm._t ltDae Edg %ahﬂ@rktbqr%e&e% viwﬁh the compound
rostate.cancer. . r etall e SCrirptiQn_ o e )

D1 Bt (EREPH BB BB AP e T B B et pested only wit

vehicle solution. (A) The relative tumor volume as a function of time shown for each set of mice. (B)

Images of each set of mice with photon emission associated with Iuciferase activity at day 31 shown as
color contours. (C) Rate of photon emission associated with luciferase activity shown at several times

for each set of mice.

[0067] Figure 21 is a graph presenting PSA absorbance associated with LN-AR cells treated
with various concentrations of RD162, RD162', RD162", and RD170 and vehicle solution.

[0068] Figure 22 is a graph presenting PSA absorbance associated with LN-CaP cells treated
with various concentrations of RD37, RD131, RD162, bicalutamide, and DMSO. '

[0069] Figure 23 presents results of an experiment conducted with wild type nontransgenic mice
(WT), castrated luciferase transgenic mice (Cast), and non-castrated luciferase transgenic mice (Intact).
Data are shown for castrated luciferase transgenic mice treated with an implanted testosterone pellet
yielding 12.5 mg per kilogram body weight with 2 90 day release period (T/Cast), and data are shown for
non-castrated luciferase transgenic mice treated with an implanted testosterone peliet yielding 12.5 mg

per kilogram body weight with a 90 day release period (Imtact+T). Data are shown for castrated
-15-



10

20

25

presented below. -17 Definitions [0080] As used
herein, the term "al kyl" denotes branched or
_unbranched hydrocarbon chains, preferably having
about 1 to about 8 carbons, such as, nethyl, ethyl,
n-propyl, iso-propyl, n-butyl, sec 5 butyl, iso-butyl,
tert-butyl, 2-nethylpentyl pentyl, hexyl, isohexyl,
lucifergse p:tay$g,enid odicel i tryemtedh ywithp 81et ipiplanedt ya.btpsterone pellet and with bicalutamide

(BIC+"ff/cht %3 ?ﬁﬂféﬁh};@?éﬁ LR E‘gé{&l i3 Frgtbg{ljjgé@%[xu?er £«

I ncludes "an al group
Urogﬂwa]t hact oighiogt Idodags. f (Biclfhotmalrmsgmup% apti# claysmalp 4dlecases, a hormone
reﬁactcﬁ‘t/tiﬁ&g‘se&té Rastdehafhai ns, such as, hydroxyl, brono,
[ uoro, chloro i odo, nercapto or thio, cyano

aIkyIt eteroc , .het eroar car boxy]|
[0070] ¢ ar bal W “% 158 RPPT © g?"ﬁ‘é‘ﬁ%}sf‘ aC‘H’“?’ r‘ig theaH‘&n/% celly jipsodappd with various
compo@tt aipiniatdd htvendehtkadiofisGadgiigRor 12§ gl tOUPE wmoC.h as

trifluoro nethyl, 3- 10 hydroxyhexyl, 2-carboxypropy|

2-flu - - e.
0071
00714 SRR L g DUMERL N AR ol L0t s
administerpd 4t gerickyationsgangimg fropd S e tlaimolal one or as part of

anot her group includes saturated or partially

[oo72)unsat U atesh {GUMpRI o ifdBerhse QEmEE? 56t tgé’h"kd{ QelPRRIG) v éo?npounds

hydr ocar bon groups contai nin rings, including
amﬁﬁﬁ%@ﬁﬂcF‘E@PWImgﬁgé‘%‘llrzéé‘l’ l%m?ind tr| cyclical kyl, 15
containing a total of 3 to 20 carbons forning the

[0073]r i ngs Figureberahl gtaph 4r0PSLO levels Bonthe AR BEINGnd RR Vahi®l8 compounds
or 2 aromatic rlngs as

se
“mﬂmégﬁ%ﬁ°ﬁ§89qu¥£F§Pg%ﬂﬁqéﬁ % Hetedle cycl opropyl
cycl obutyl, cyclopentyl, cycl ohexyl, cycloheptyl,
[0074] cycl odtduyd 28 y< badeof lPSﬂﬂdreksyfeﬂ meladea;{l cell ayi€ Ifeheerydompounds
Cl I L u a cycl oal kyl group
admmn%%%?%héﬁﬁhggo ¥m§$g ﬁlzs%ﬂﬁ()ﬂﬁannrg substituents
such as hal ogen, al kyl, al koxy, hydroxy, aryl,
[0075] ar y1 ojeures B i pkeFreh oy krifask prtivit] ey Ivariviu ¢ompounds administered at
concenfthtioBsiaydig ik di01253n0P000@ENd1.  ar Yl carbonyl ami no, ami no,
nitro, cyano, thiol and/or alkylthio and/or any of the
substituents included in the definition of
"substituted al kyl." For exanple, and the Iike. 25
[0082] Unl ess otherw se indicated, the term "al kenyl"
as used herei n WETAHSDDESCRIPTEANt of anot her group
refers to straight or branched chain radicals of 2 to

[0076]20 C am&meﬂ:ﬁ of s ﬁbén&ion?—ar& leollgse@ B 220 Seiow aﬂldiemgﬁg embodiments,
ns_in the normal chain, ch

s eclﬁ‘p{?ef er abI ﬁ‘ﬁ t%
P ERTE o &“B‘Py Pretey SA%H PECIY o HOPRver Hie inyratiomis nehlaiewied to be
limited 9o ¢Ha sﬂsnﬂcl t&ythnola%y 6 @Eflﬁfh)d] A &rg@ﬂ tSﬁﬂUd in tHe 11840 Xk mll recognize that

other e%mﬁa?en{ an E§ e%xgpo?' %’fi othﬁr rﬁgﬁo(%% ﬁwelopéd @%}%@P@?ﬁ%@ é’rom the spirit and
scope qfdhﬁemyetntlom dlécrdwhqes Sitadricieeany incorperdiad ®¢ edfytbnce as if each had been

1n&vdéﬂ§ &P&gkﬁadecatrlenyl and the |ike. "Substituted
I'ncl udes an al kenyl group optionally
substltuted W th one or nore substituents, such as the
substituents i ﬁmﬂwé@f%m)bydmom@ommm tion of
"substituted al kyl" and "substituted cycloal kyl." 5
[0077] [ 0083]Theinheasoroploeidni s dymekistase diarytdiBhyagiiom o%lnb&mllhawng the
s used herein by itself or as part of

formu

-16-
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anot her group refers to straight or branched chain
radicals of 2 to 20 carbons, preferably 2 to 12
_carbons and nore preferably 2 to 8 carbons in the
normal chain, which include one or nore triple bonds
in the normal chain, such as 2-propynyl, 3-butynyl,
2-butynyl, 4-pentynyl, 3-pentynyl, 2-hexynyl,

3- hexynyl, 2- heptynyl, 3-heptynyl, 4-heptynyl,
Neoctyn 3-nonynyl, 4-decynyl, ,-undecynyl
and tke 10 | ! SubsPi t ut ed alkynyl

i ncl al kynyl groy onaLé substituted with
one @ d_ substi tuent

P‘? "’%o it ]
a ky

3he substituents
ion of "substituted

" and "supstituted cycloalkyl " [0084] The terns
kenyl" and "aryl al kynyl" as used

al one or as pa angt her group refer to al kyl,

al kenyl and algkyn gr/oups as descri bed above havi ng

an aryl substituent “g,15 Representative exanples of

aryl al kyl include, but are not limted, to, benzyl,

2-phenyl ethyl, 3 phenyl propyl, phenethyl, benzhydryl
witRIRG 1 E}@Dﬁﬁa?)élln ?}ﬁfrlh:‘ﬁlxm 3p ﬂ-m‘hheto 4I cllg“oon afgl%p.si:l rt elilct Ie e,tlwg cay 9? carbamoyl,

udes  ary roup efe
©& pé&bﬁ\hﬁr ?Ism%tﬁ' POABPYLyE- %uﬁ%@i‘%’&fﬁg dAW'FﬂPNC @roep bendedpat ¢he carbon atom of

the smb&tyl tolbROthé striscttds dmed £ CarSRST hubdiRiS
nathe d eflﬁhilon of gubsgltu?éﬁga F&ﬂ%%MSQqU%leﬁsaﬂummw

org, Igdbo§%n qiom., et %L‘Lﬂnﬁ,iltom cflblgysa;tjach%@ apg pipeof the carbons of the right-hand
aryl'imgy Witk gk 'hot Bboadey ltathis ®TY Isiibsafash:' 0B ht Indttok s Mbm. @;ﬁeﬁiﬁ:ﬁ’gly no fluorine

I a roup refer to al ky
st @48 e s B cBborf € gt ni Bt Sish e poaviomis to the 72
Sub%fﬁ““é? SF|thesvifrngen atore nEor exaﬁwytﬁ e bpindgath htvd caXREhdBSd 9%ach of the carbons of
the AR o & e nzyl
Zépheﬁ§¥%th€ %Hgﬁfﬁ gﬁn %?%%??ﬂjé}%#ﬁﬁ%ﬁ§&km§8ﬁ?ﬁ§ﬂ}yl
woﬁﬁd napht hy Ine& and the |ike. "Substituted
yl al k oF R emR ‘Ud‘é@r‘hﬁ’r yresinieg| belpio(spss foshenaeple, Fige rdy111-13), the
compowrtdibaving the fgphmional | y substituted with one or nore
substituents, such as the substituents included above

"aryl al kyl "

in the definigi of "substituted al kyl" and
NC. Substituted|cyq] oal kyl." 25 [0086] The term "hal ogen"
0 al a edNRerein al one or as part of -anot her

Ehl orine, bromine, fluorine, and
i odi ne. 087] The ternms "hal ogenated al kyl ",
"hal oggn d al kenyl" and "al kynyl" as used herein
al one or as part of another group refers to "al kyl",
"al kenyl" and "al kynyl " which are substituted by one
#2lmore at ons sel ected fromfluorine, chlorine,
brom ne, fluorine, and iodine. 30 [0088] Unless

exluBitd'dﬁfuﬂdri@xﬁﬁl& Bgt‘a& %ﬁgomshb gctfvﬁ{epmt? %1?131 aﬁorflﬁlé: racta?téaa l5or overexpressed

AR gE erein alone or as
Petoep PﬁmﬁﬂﬁéE§@P°€wﬁhd polycycllc aromati ¢ groups
containing 6 to 10 carbons in the ring portion (such

[0078 phenw Liwof malaitdmbodnﬂc hdseliathg t&t}{kaﬁ{?énﬁbﬂ 1s%¥h‘§ented in Tables 5 - 11.

0 i nclu
e EBRRRTH #pRLPIeo B BUEh e Scteriogy emcieeig e upeion
b1ca§taﬁgdeép@by@¢ahmn‘r ofipgpsaeuratcen Tieca s y(bmpo(ix)/d'é |b@i§é &)ﬂparable to bicalutamide in

effedHOERED g lkyl. rin 008
PRSP i ey abd P 8 oA im0 i i o g esment
Pros@sifapser-y Acroraethiled escaptionmt dhe rromat L@nad ragk eHepSmp&Einto tiers is
presésedibalo@, hal oal kyl, al kyl, hal oal kyl, al koxy,
hal oal koxy, alkenyl, trifluoronethyl,
-17-
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5 trifluoronethoxy, alkynyl, cycloal kyl -al kyl,
cycl ohet eroal kyl, cycl ohet eroal kyl al kyl, aryl,
_heteroaryl, arylal kyl, aryl oxy, aryloxyal kyl,
aryl al koxy, al koxycarbonyl, aryl carbonyl, arylal kenyl,
am nocar bonyl aryl, arylthio, arylsulfinyl, arylazo,
het eroaryl al kyl , heteroaryl al kenyl
het er oaryl het eroaryl, heteroaryl oxy, hydroxy, nitro,
cyano, am no, substituted am no wherein the am no
includes 1 or 2 substituents (which are alkyl, aryl or
of the other aryl conpounds nentioned in the 10
Ddh@@*?nitions), thiol, alkylthio, arylthio,
het eroaryl thi o, arylthioal kyl, al koxyarylthio,
[008Q)) ky| cafhdshy hereinqthd fegm " HiofY fenotss Rymchpd proenkrapehsg lhydrocarbon chains,

prefeddblyl RAGhEA MoRl DRMBbut 81X Gith RO Mekhyl, %ﬁ{kl[] Bofp P03 -bropyl, n-butyl, sec-

al kyl car bonyl oxy, ..aryl car bonyl oxy, . al kyl carbonyl am no,
butyL SR (AR G B Y A TSR 6P Aaimatih pesiv, ocn
2,2 4amiytbyipehghyrdains 1ike. "Sobseiruyed aliy 1 Geidtsa aBKDReu opafAliPsubstituted with

one ?%éegﬁun{ﬁéﬁaégsoh%slt\ﬂ%%\?ﬁg iel;e]uang&i %}a ogséch v o selg}?c r6ai rkydr]c')gyl, bromo, fluoro,
chiort hiefie rmossseplo) @ "thigy cyahe talirytiny.chetstoeydsl, aryb chefememi, rearboxyl, carbalkoyl,
Tyl! RRASHE, SmiH3, HEYDhiah Whe L 0o ]
o to 1%— nmenber ed rm%locycf”i C {riille %eéqgégmh&%ﬁ%%cng% E'é]gom methyl, 3
hydroxxherylat-eab vy Ponyd 2 fHoell, ca Wreyaebylendthetikes ar bon

atons and fromone to four heteroatons selected from

N, O or S, and wherein the nitrogen and sul fur

005 o S DR e B B oo s v o

anothige grnw gylutiéscamuiareg armyrtibily esttarateé deoatainiigyl @0mbretd@nIabendt) cyclic
ich_.res in the.creation. a ... ..

S 090 SO UL Bpd Bl BARR Qo st

contaggying fyete] fc in @@ carbaps farmung e rinigniptegaiabizo? topli0embbi foything the ring and

whiclPi el Yd 1 orDePRhARE Hifds! a8 Wdserib | | fi
oggﬁgrrgli iﬁy , oxog%%;insuleggg%?EQFkﬂhﬁ¥@%P§P?nmmcydqu&

di nyl | ;
°Y°10B 0l ‘-]Y‘&PW}’L, W@PW’, CYCH?%B{% chl%gﬂp&a% o{usdP?i:yclododecyl, cyclohexenyl.
"Subgtiyuraizaytioaliyy Includediadg oA grouprogtibasllyl sibdtituted with 1 or more substituents

L dazol i di nyl ridyl razi . pyrimdinyl, )
e SLIGEELAH D, BUE b ALy, B i tamcvamin,
oxo, @a@bm_d_@tuoubﬂw'hq, anﬁ;tmphiﬂb,i ayyio, thidhlasd?@ aMylthib Rhd@@&Qini df MY kubstituents
inchubed®h b BAMth of skl AR Y gl T alydropyranyl,

t hi anor phol I nyl", T hi anotpho |ny? ’sul f oxi de,

t hi anor phol i nyl sul fone, and oxadi azolyl. The term

"heterocyclic aromatic" as used here in alone or as

E;;@grt of another group refer oa b5- or 7-nenbered

omat i c—ri ng whi cA~\ncl udgs 2, 3 or 4 hetero atons
ch as trogen, gen o | fur and such rings
fused to an aryl, cycloal kyl, heteroaryl or
het er ocyclq0al kyl ring (e.g. benzothi ophenyl,

isndol yl ) ,( Jand i ugdes possihl e N-oxides. "Substituted
ter [ nc hetI 30 group optionally
substituted wth 0”4 subs tugﬁﬂﬁﬁi uch as the
e e

substituents included above in t inition of
"substituted al kyl" and "substituted cycl oal kyl . "

[0082Exanp| esnldf ofheingk GadidhtedJfHOURS alkehds {sBE hergiglﬂquglp 9r as part of
-20 N %.O O R E § N g%/,CIM , CO'

another group réters to straight or branched chain radicals of 2 to 20 carbons, preferably 2 to 12 carbons,

and more preferably 2 to 8 carbons in the normal chain, which include one or more double bonds in the

normal chain, such as vinyl, 2-propenyl, 3-butenyl, 2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-
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N NSR/\ /-~ 101 /INNrNI Il N NO ~%J
~NNON NOCNOTr ~N~~~ SONNNNGC41- N_N and the
_like. Exanple 1 5

4-i sot hi ocyanat o- 2-tri f1 nor onet hyl benzonitrile, (1a)

[0091] 4-Ami no-2-trifluoronethyl benzonitrile, (2.23 g,

12 mmol ) was added portionwi se over 15 mnutes into

the well-stirred heterogeneous m xture of thiophosgene

hexenyl] 2-h¢pteny!3 3-renirnyl, A-hemienyb B-o¢eylA-onenyl, 4-drepnyl érapeacenyli delodecenyl,

4,8 lﬁgﬁidgdaﬁlﬁnjwa&dc et tidl oy fsBhuted Naraegh t 1000&ks A Riicerh oup optionally
reacti on medium was extracted wth chl qr of or m™( 5p

substipyfefl withrrme op FAgTerwbstigiepfanueh b @%@n&rm@ww@ve%@weﬁmﬁm of

"subsiBddd A\APaKHALBdinia Boslkyness under reduced pressure to
yield desired product,

[0083(17‘8I E?gwﬁfg%%gat 2 2 t o edltHe Jg 2 l y earg‘,zu%? erflﬂ%'y 1tSt(,1lr og as part of
anoth&tgequp (éfery B sg'algﬂtfbr Brancrhodl ¢ha919@@lqa1s@fa npR@cazbods, byeferably 2 to 12 carbons

and ot BOLARPBDYILGALAHE ol B Cbish ol 53 Slmord 2 vl in e

agueous so Ion O ot assl um car bonat

normﬁ(l thafp sygh as_L&pmmlyl p-uignyly Z-bwywmnyhéyentw&échmﬂa 3-hexynyl, 2-
tyg}@l yheé,ga otl—hs],-ptﬂnymﬁé'&ﬁglbgfﬁ&?y‘ﬂ‘? @%ee%lﬁylga B& AR A-dddbbynyl and the

m Xt ure was

%‘d’é‘i&?“t&‘? alkéﬂ‘" BRAYsES @rﬂ@ﬁg’lbé'i‘?éﬁ’ éP“%E%d“P%‘mI%‘ &"ﬂl 19pe or more
subshmgﬁtls)sucﬂ rOANY Sesti@ks thclddd. abbiie in Hi@agdfin@idn NEXtstlfsBtuis@ Salkyl” and
" bﬁt‘“ g {kg,, an additional 4 h at roomtenperature. The
Subs S?flLPFc s then poured into cold water (40 ml) and

extracted with chloroform (3 x 50 m). The conbi ned
[0084dw gani dbplras<agpetkytly Taedalzoyld ons " alylpBodyl Aardiseoiare ot #sapes df another
iel e bj I
grou ﬁer% ntgt%xa@aﬁﬁawﬂ?g %‘W? gaﬁlwg%scsg We3rid Pine 6 ﬁgb“ggomf LA5 Rubstituent.

hane/ acet one,

Repregerftahivel eecarma@m ﬁfoﬁwbﬂsv Yeckidpa it carg oy limted - teumzyle&répnylethﬂ 3-
phen}ﬁl?raayl FheRtyE lbl:&mydrﬁ Qhd daphihyBBthg) and- the MDPSUbSRIR hrylRE includes

sed on Boc%1 é’t
Qs whsEen e g Pﬁﬂ’ RYPACEHY SBTE IR ORF BmeTE SuPsttypnts, such as
the sdb&&ﬁenﬁ irictldedesbberrin theldef2htidnQO B3 stithbed alkyX tabid '‘Butititu?a cfdbatksl."
g, 4 mml) acet one cyanohydrin (4 m) and MgSO4 (2 Q)

003 - ng Own t%grlatl 180 - Gra1R B $id éfy@aﬂgﬂn%leﬁs% cg%&e o b3t of another

oﬁn tenper at ur
groure refert tal 4lkoZedkenyt endvalkany! (s8R desprieedsefiovel hawing an aryl substituent.

Représéﬂtﬁtﬁé o} gf 'aﬁﬂiallgy@ Méllﬁedb&t“'ar[e (dot CHAEa- t!o be 2-phenylethyl, 3-
et h am no pheny }carbanmi c acid tert - nztygl _
phenjélgrp ){l'(y; l-png pﬁm‘y ethyb /&nd the les 'Substituted arylalkyl" includes

aryla{k§11 ér&:pé dheya thear;n bmﬁbxuxa ro@rifﬁiﬂ?)’shw&l&wv)ﬂn‘bnb B M6re BubBtitink such as
the su%stﬂXents 1nctlur<]iec9 g%ove in theadzgm{lon orfl "substituted alkyl" and "substituted cycloalkyl."

[0086] The term “halogen" or "halo" as used herein alone or as part of another group refers to

chlorine, bromine, fluorine, and iodine.

[0087] The terms “halogenated alkyl”, “halogenated alkeny!” and “alkynyl” as used herein
alone or as part of another group refers to “alkyl”, “alkenyl” and “alkynyl” which are substituted by one

or more atoms selected from fluorine, chlorine, bromine, fluorine, and iodine.

[0088] Unless otherwise indicated, the term "aryl" or "Ar" as employed herein alone or as part
of another group refers to monocyclic and polycyclic aromatic groups containing 6 to 10 carbons in the

ring portion (such as phenyl or naphthyl including }-naphthyl and 2-naphthyl) and may optionally include
-19-
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yl ] phenyl }carbam c acid ternms butyl ester, (2c) [0094]
Triethyl.am ne (0.202 g, 2 nmol) was added to a
.solution of la (0.456 g, 2 nmol) and 2b (0.57 g, 2
mmol) in dry THE (5 m ). The reaction m xture was
stirred at roomtenperature for 15 h and then
concentrated to yield a dark resi due which was
subj ected to flash chronatography (ethyl 10
one fetthyeq gdgisiana ﬁggs fospd g) a gagbogydilig rigg or a heterocyclic ring (such as aryl, cycloalkyl,

heter{> l[o'ﬁc}(c{’oh&yx%ﬂkﬁnh@f' uor onet hyI phenyl)-4-imno-5,5-dim
yl -2-thi oxo- im dazol | d| n yI ] phenyl }carbam c acid

ert- by, ter,., 2 159 . 2-4)
[00853 [ 3- (41%{?1 "é?ﬁ’y(‘? 3%1 a’aiaﬁéétwrp Bpwwzsqbfﬂﬂai%“ﬂ%% or more
funcipdnhlchréupd, -sydh]as Halo thaioﬁ]lcjdmmﬂ[ﬂiahﬂllcbleﬂl@dm HaldalkBxy, dtenyl, Iﬁg}%oromethyl

mﬂu%x%nle@%gﬁ %%J]Ehﬁ,) é&%eatnﬂ’ L YF o% gerﬁgﬁlfyg V\ﬁrglogﬁ%gﬁ%aﬂfyé , heteroaryl,

arylaﬂ@f | uxylpm, 2ar19|10xy&fkb'br felelitgayC 0 odlkakytatban@o M arylcarbonyl, — arylalkenyl,

B@dm BN €.aridi®, T e hl‘ﬁ 1 X wasy nto

2 & ﬁ% agﬁ Sexﬁ; act %%{a\%o ‘th dﬁp cq‘#%}gﬁlgrfet hhetemaryhllkenyl
hetef(’%ﬂmtﬁmaﬂﬁh}@ %?a@é\?ﬁychﬂd&*}%rm%é}ywi weing welstitvtyS@ino wherein the amino
inclu@€sniCe 1t i%%n@%&h%@%l OGy1p Qﬁfjof the ot}n%r aryl compounds mentioned in the

di chl aro ane/ acetone, 9:1
de ﬁngf § (tlﬁ Ia Pfeﬁv 511 4 hg!:eroarylﬂzlo ary%‘/c}noalkyl alkoxyarylthio, alkylcarbonyl,
arylcdn"bm;/l hyl alﬁymmﬁocarbbﬁmoxowadﬂmhbaiyn 1- Mkdxy?azﬂohﬂfl U%Q{sbarbonyl

ST DALY it s

aryls alknl-jzarylgﬁﬁ;]}ggmlao q_r @st@@nanﬁh{)carb&lyl’ 3nddor Aby (Mthe 2lkd1,substituents set
ouchreQLO 7 03 (m 2H), 8.02 (dd, J, = 8.2 Hz, JZ = 1.8
,816(d J= 1.8 Hz, 1H), 8.20 (d, J= 8.2 Hz,

00941 13(% g@OI\/Hz CDC|3 6 22.7, 25 66.2, 109.1,
(009414 3, Unisps gtherpags ndicatedy ts Telan “etezocyqlip” mr fheferocyeiy”, @s used herein,
reprefeifs ad Enshb&indtdd) or sdt3Buddd stl@g 550 (19-metbersd nﬂnoc'}#l)c'rm% %;‘steq‘n which may

138. 5 80,4. 2-5
be saiurrtg? E 4u.rgatur& S%haé"ﬁ Vf%}.lch co&mgF Héfﬁ??n Stoxa& 6nd2frtnﬁlo@9(é<p faug dgteroatoms
selects ifdinriN, 10 git §,-a8d wherehlthroninsgeh hydll h.ﬂ}ﬂt Hﬂdﬁdr(}idtdn{\sla?ay%uonally 83 oxidized,
S .SO on or s uri c aci
and t[:xé?%%n ﬁé@qga?ﬁ%m%@b %glg%g oateém%egl J{R r]aaﬁro8¥c 15 Bn% @a}ﬂ; attached at any
netergazgn §r carbar afepiich mesalseinothe c(‘e_‘gtlm pf atstabl ﬁuctﬂr& Examples of such
heter@@U]ﬂ:O %01.1%9' HihRN Qk lélathZ 11&9‘&: e peglbd.%gl %Per%zmry 4 86(3)I1pera.zmy1

]é%vvas added s
°x°Pt§’eﬁd“H’ °’F‘PR¥“P i O PRZPRIZA &F@%Qﬁmlﬂoﬁmh@wls&mwylahlenﬁ, pyrazolyl,

pyrafolidinyl, ﬁdﬁda&dﬁ] t]inﬁlﬁz’ﬂlmﬂl bm@&dhctu%@gpﬁﬂyla?)%%ﬁ hfn91n pyridazinyl,
In

oxendly 8’&“'\%}‘%% 1§°ggdzelefb ﬁw&aﬂfjﬁl@th. Pl h dhigraly. hiegelidintie isotiazolyl,

thiadras@yd | tetaihy drepgraumh, MOMBIHEIJ ﬂﬁ@ldh%?lﬁ]}ll ﬁﬂigﬁlﬂt@tﬂﬁﬁﬁorénoﬁﬁﬁ sulfone, and
e roauc

r L onal
oxadxé%(dbfl algltg ée he?%‘o%?lgch omatic  as Iﬁ%ﬁq é:er(egn %} 1e OF A3 Ba.rt\l\gﬁ)@ﬂlcr group refers to a
5- ordlomisihered amygtiniisg Waigke mclnds 1dRJ 2dr 4Wettro MpS4uch as nitrogen, oxygen or

sulfup Qaﬂ@ g;‘ﬂ&f apd rald gheo 'E%O%&&BSP ﬁe%rga%lo(r)ro rﬂetterrg)gyncﬁ)alkyl ring (e.g.
benZ%hlf@em “ndelylopddrgindes possiblel Nenzides: " SWsigtited Betdrbrrg X micliled azieteroaryl
groug® bptidhdly Isustihrted- Wik 1 a!arsapmtuby REAZ QWL SidsBuents included above in the

definition of "substituted alkyl" and "substituted cycloalkyl." Examples of heteroaryl groups mclude the
following:
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2e, [RD10] (0.08 g, 0.18 nmol, 729% as a yell ow sh
solid. NCS Ns F3C NN 10 'H NWR (400 MHz, CDCl13) S
. 1.54 (s, 6H), 7.17-7.20 (m 211), 7.27-7.30 (m 2H)
7.84 (dd, J, = 8.3 Hz, J2 =1.8 Hz, 111), 7.96 (d, J=
1.8 Hz, 1H), 7.97 (d, J= 8.3 Hz, 1H); 13C NMR (100
MHz, CDC13) 6 23.7, 66.4, 110.1, 114.8, 120.4, 122.1
(q, J= 272.5 Hz), 127 O (q, J— 4.7 Hz), 131.1, 131.5,
R132.3, 133.3 (q, 13523 137.1, 141.7,

N
$74. 8, 0. 1. or | at ed ﬁgg 4,
gﬁ?bund -1. 1 anpl /9
2-(4- hydroxyphenylan1no) thylpro en|trll% 3a
[0097] A m xture of 4-aniinophenol (1.09 g, 10 nmol),

yacetone cyanohydrln (10 m) nd MpSO4 (2 g) was

ate ? 4» tirred f . er N
i;gnce J@ d| urﬁ unlder vﬂgg)l“n 20/ B{pound
3a was ¢ al | iZethFr om w6 (20 ni TheNsegN d was

filtered and dried to yield 2-(4-

ydr oxyp enylan1n 2-nmet h Ipropanenltrj e, 3a (1.69
(OS) 9.6 , 960@:(N - 2) NG (03
N4E\13 (4% r oxyp wl) 5< dgﬁﬂthym -tﬁ/ox0|m

i dazolidin-1l-yl]- triflu ro thylbedionltrl N 3b 25
and th@BIB3] Triethylanine (0.101 g, 1 mol) was added to a

solution of la (0.456 g, 2 mmol) and 3a (0.352 g, 2

nunol) in dry THE (5 ml). The reaction m xture was
Examgpledred at 0 C for 48 h and then concentrated to

subjected to flash
4dm%%&%%§?%g (ﬁaﬁ% ﬂﬁaﬂ Veﬁzne/acetone, 85:15) to
009K f or d 4 %P@%lelﬂy@mmb@mm%@ 231 20 02 Aymib)Ciraeri il poﬂ:ronwme over

15 midted iﬂ(i)doﬂ% g'?‘rﬁ-g’drfeq h&er&ge\‘nk(]us ?m;&ﬁrla t){' tg%ﬁl%g%‘hg&:ﬁﬂe 0 nl 1n wa?er (22 ml)

at rom [t%mpcéiﬁhﬁif oﬁhw‘i b‘ﬁé ﬁ%uyued fat @i aﬁlétunw 1%. Bheoregutivth mediomn wad extracted
with @EIOtolfHn 3 X ¥ ) 2Thet Jothn Iyl

li JZI Artm S (:2\ I H@(n%%& BX&%Q %g%d ow:r lﬁ A dna evaporated to

TRy ced gssHis i é’\ﬁ‘é‘l dewd rFFOF“%a%lSﬂb‘aﬁt}’e@ﬁtq—%u‘rfbrbtomthfﬂbmmmmle

(1a),3s Ismwﬁélt ofid bl wig uaal &6h f the Qe sk S Pl ,aﬂtb"&nolt §b%

reaction mixture was poured into cold water (10 )

and 5 extracted wth ethyl acetate (10 m). The

organic | ayer was dried over MgSO4, concentrated and
Example dmat ogr aphed (dlchloronethane/acetone 9:1) to

2-1.yi el d 4gl 1 - 5- oxo0- 2-
)?éhl oxoﬁglﬁézg%E%mg?Mféﬂ 6‘“?‘ eg%?? t hyl benzonitril
[009 IPIREgTEOLtS Golyan @f pogpssign Rarbinate 899 gakl mmuhinteml of water) was

addecpfbvmrution of 1,4-diaminobenzene (3.24 g, 30 mmol) in THF (30 ml) and DMF (10 ml). To this
mixture was added di-fert-butyl pyrocarbonate, Boc,O (2.18 g, 10 mmol), dropwise over 0.5 h. The
reaction mixture was stirred for an additional 4 h at room temperature, The mixture was then poured into
cold water (40 ml) and extracted w1th chloroform (3 x 50 ml). The combined organic phase was dried
over MgSO, and concentrated to yield a brown residue which was subjected to flash chromatography
(dichloromethane/acetone, 4:1) to afford (4-aminophenyl)carbamic acid terz‘-butyl ester, (2a) as a ycllow
solid (1.98 g, 9.5 mmol, 95%) (yield based on Boc,Q).

2-2). {4-[(1-cyano-1-methylethyl)amino}phenyl}carbamic acid tert-butyl ester, 2b
[0093] The mixture of 2a (0.83 g, 4 mmol), acetone cyanohydrin (4 ml) and MgSO, (2 g) was
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NCSOH , 1051 F3C NN 10 'H NVR (CDCL3, 400 Miz) 8
1.57 (s, 6H), 6.26 (s, OH), 6.90-6.93 (m 2H)

0 7.11-7.14 (m 211), 7.84 (dd, Ji = 8.3 Hz, J2 = 1.8
Hz, 1H), 7.95-7.98 (m 2H); 13C NWVR (CDCL3, 100 MHz) 6
23.6, 66.5, 109.9, 114.9, 115.7, 116.8, 121.9 (g, J=
272.7 Hz), 127.2 (q, J= 4.7 Hz), 130.6, 132.3, 133.5

heatél fo&;é%ézsﬂl% P@%é%&iﬁf@} g%);hég dg'vén7ioofoox%z:csﬁag:ﬁ'ah}rgoéo%bound 2b was
crysélliza&l (ke Cyatero () toil).f Theorsolietvay| filkeety |ahd Sdrfed dioTBAdNY | {441 -cyano-1-
0x0- 2-t hioxoim dazolidin-, 1-vyl enyl esger. -4a,
met} e e A BARUTLERER el ipdi et B0 2750 Figh SR s
added to a m xture of 3c (0.101g, 0.25 mmol) and 20
triethylamne (0.041g, 0.41 mmol) in dry THEf(l. 5%_n“1nj).
-3)The m At Dy DR 58 byl Plhioxd-itlidazolidin-1-
e i e e e L e T P
Yl]PP‘?qY%}F“Jg@ﬂ’\ﬁ/&@dé%ﬁ%ﬂteF‘a‘b €9 and chr omat ogr aphed

[oos4gi chl o rrﬁ&ﬁ;tmﬁﬁe(o&wgﬂnﬁzol%ésfb)dgédqo ¥ bddhtfdn 3494 @56 g, 2 mmol) and 2b
l.oroacetic [ -1.3- (4-.cyan- 3- .
OSTR TR Gt T shafy T3 e SRR i 56k rom irppsapsifey 15 b and
thenagambdntthtad |te Widdhedyk ressduerwhicka waf Ri¥cled( . fikh @romdibgRbhy (ethyl
W oMGer, N \ Cl _.FS__.NI\I__.~

cincffilod DR e St Sigharoan g S5 5 i oo
mﬁdgm,dm—'/l_-)gﬁh(ngl,} cafiatric acid i@ Bbytritster] @) (8.18 gHiz3 mihol, £5%). 9 Hz,

111), 7.95-7.97 (m 211); 13C NWMR (CDC13, 100 MHz) 6

23.7, 40.8, 66.5, 110.1, 114.8, 121.9 (g, J= 272.5

Hz), 122.7, 127.1 (q, J= 4.7 Hz), 130.9, 132.3, 132.9,
249133.5 (q, J= 33.%5PHpminpphenyl)-4gdimethyloxos2-thigrmingdazolidjo-1-yl}-2-
trifld ok mSthylbSkkoflirile, 24, [RDOIPI € 5 5-1a). e s
00987 Mt NY hrp, 2 LA IBE AV RDENY S LA RRANRN f L 8 r2Bamol (4 ) was
heated to reflux for 2 h. After being cooled to room temperature, the reaction mixture was poured into
cold water (5 m!) and extracted with dichloromethane (8 ml). The organic layer was dried over MgSO,,
concenirated and chromatographed (dichloromethane/acetone, 9:1) to yield 4-[3-(4-aminophenyl)-4,4-
dimethyl-5-0x0-2-thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile, 2d, [RDS} (0.118 g, 0.29
mmol, 97%) as a yellow solid.

FoC NN ~

oh\
"H NMR (400 MHz, CDCly) 8 1.54 (s, 6H), 6.73-6.75 (m, 2H), 7.00-7.03 (m, 2H), 8.02 (dd, J, = 8.2 Hz,
J2 = 1.8 Hz, 1H), 8.16 (d, /= 1.8 Hz, 1H), 8.20 (d, /= 8.2 Hz, 1H); *C NMR (100 MHz, CDCl,) § 22.7,
66.2, 109.1, 114.3, 114.9, 120.4, 122.0 (q, J = 272.5 Hz), 127.0 (g, J = 4.9 Hz), 130.4, 132.5 (q, J = 33.0
Hz), 133.4, 135.6, 138.5, 149.2, 175.3, 180.4.

2-5). 4-[3-(4-azidophenyl)-4,4-dimethyl-5-0x0-2-thioxoimidazolidin-1-yI}-2-

- trifluoromethylbenzonitrile, 2e, [RD10]

[0096] An aqueous solution of sulfuric acid (25% wt, 1 ml) was added to a solution of 2d (0.10
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A mxture of p-toluidine (1.07 g, 10 mol) and acetone
cyanohydrin (10 m) was heated to 80 C and 5 stirred
~for 4 h. The nedium was concentrated and dried under

vacuumto yield 2-nmethyl-2-(4-
met hyl phenyl ) am nopr opanenitrile, 5a (1.72g, 9.9 mmol,
99% as brown solid. 5-1b).
2-met hyl - 2- (4- net hyl phenyl ) am nopr opanenitrile, 5a

g, 026 dimei iv yawnal@ i) at7-35Q, Adduens kglutiva S HeldE0(01004 & 0.35 mmol, in 0.5 m]

t u n nunol ) and ace _
of it ol Gl Bk Qe izt G O 1 e ReP e B 7 Sl o i a5
°C fpreewtidxmnam Kk andrteeniasiqebis solatloradf NabB (0.026870 8 mxhd1 0.5 B of water) was

add%dfdé%n s d(ﬁ gg g 0 étp%lof %% g%ﬁﬁvm tt&e rea%ryg?) mf:\l\%l?gz %%g%gﬂr)el 1o room temperature
and ($tifresigion ge addmgaie?s hu?ﬁhespﬂomt ®am exdracted o/th tdichloRfinetHafkeR3 x 5 ml). The

com‘ﬁﬁ@&l& ECQa)g g‘r&ecﬁ‘l%d BchW.[ nc%lt']e\é g]é(g h&or%%t&rapgeds(dmomethane) to

am noprop
y1cl<§ éffla %ﬁ@ldaplﬁpﬂwp%lgpqﬂ@yl 59pRo- g.ﬂggxoumdazohdm 1-yl1]-2-trifluoromethylbenzonitrile,

2¢, RN B-(0.48 gﬂbtﬂsyﬂmeny/tj))is %m%gpsoﬁﬁ di net hyl - 2-t hi oxoi mi

dazolidin-1-yl]-2- trifluoromethyl benzonitrile, 5b
Trlethylan1ne (O 101 g, 1 nmol) was added to a
solution of la (0.456 g, 2 mmol) and 5a (0.348 g, 2
NG . .
g dr$¢IUE%(3 m ). The reaction m xture was
stlirfedjat 10 dfor 2 days and then concentrated to
m;@ afR>resi due whi ch was subj ected to flash

chroma aphy (di chl oronet hane/ acetone, 95:5) to 20
af f or

ol B PPSOI)  0  TB Za SR

Jo=(1G.H38Dy7. 9@(d3.4—m8ﬂ{z,, 1H)Z%97 (57 38)3.Hz, 1H); 13CNMR(100MHZ CDC13)823 7,

664 L0 Ty VD 1 0 B LR e b b (7 BL. 1305 382 3 1333 5,

= 33rﬂ Ba, dﬁe3,o’tf37 5014( 0, 117213 1R0.10 MBS @bl H,N,O3Ckalathted B0 (f@und 430.1.
m ) and nmethanol (5 m) was heated to reflux for 2 h.
After being cooled to roomtenperature, the reaction

Exampledyr e was poured into cold water (10 nl) and

3-pextract mgycfrg,gﬁhm %&h§lﬁg8%el")tfﬂea Qe organic

yer was over ntra and
W‘”&ﬁr omat SgPEpFed (dmep elnGtOHaaqelp TRyol)i aspigne cyanohydrin (10 ml) and

MgS@‘F[(Sngéasrmztt&wﬂombe@%a stifred 168 U HEA A o520
0|n1dazolld|n 1- ylf-z trlflug?onethof iﬁﬁﬁﬁﬁ$ﬁuTkrvmmmn

°°mP°“§‘g )5% 0¥28 FEsGlizes Sem Wai) (20 ollogThe solid wisi fikered3mmd ploiadiey yield 2-(4-
hydrbxyphgnylamino)-2-methylpropanenitrile, 3a (1.69 ¢ g, 9.6 mmol, 96%
4-13- (4- net hyl phenyl ) - 4, 4- di met hyl - 5- oxo- % t hi oxoi m da
zolidin-1-yl]-2-trifluoronethyl- benzonitrile, 5c,
[RD7] A mxture of la (0.547 g, 2.4 mmol) and 5a
3-2{ 0. 348 ¢[3-G-hyduixyphenyHSymDiva, 4 Gmethyl-3-thiasinitidonaa 1 fygr2-

trlﬂ&’tﬁoﬁethvﬁéﬂa}gﬁﬁbb m xture were added nethanol (20 m)
The second m xture was refluxed for

[009%1 - 25 ety at“é‘i‘e dPhg lewelbvestdded somsolusion ef m(um g, 2 lenol) and 3a
(©. 352e@c1 1) M XEUTEE W8 $nl ot %&cﬁdﬂtﬁx&%' gas E"ch T ag b and then
e§%rac ed MAtE et acetate (4 e organi c
concFrg:ngl Y 8%, Rﬂ!fé@d hick n et rsalvg:@da ntg flash chromatography
(dichidromeimhegrempd)ed 8§:d5)C hlt@r ommih anﬁbs & defb;s)pﬁenvl)-;-mnnM 4-dimethyl-2-

th1ox%n£1§az&lfhnp? lﬁl—zlh[fﬁ]uo%/mgthvzlbegzogllmqe 3b ¥0| 7-7% -g, 0. 68 mmol 34%).
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t hi oxoi m dazolidin-1-yl]-2-trifluoronethyl-benzonitril

e,- 5¢c, [RD7] (0.596 g, 1.48 mol, 74% as a white 5
_powder. NC)aN S CH3 F3C N OH'H NWR (CDC13, 400

MHz) 6 1.61 (s, 6H), 2.44 (s, 3H), 7.17-7.20 (m 2H),

7.33-7.36 (m 2H), 7.86 (dd, J, =8.3 Hz, J2 = 1.8

Hz, 1H), 7.96-7.98 (m 2H); 13C NWR (CDC13, 100 MHz) &

21.3, 23.6, 66.4, .110.0, 10 114.9, 121.9 (q, J= 272.6
3-3)Hz), 127.1 (q, 4JE3-(4hydrbiyphenyB, ‘Qdmibagl-ﬁ-omﬂ-ﬁanixouﬁﬁgzo%mn— -yl}-2-

trm&%mgmgﬁxnignﬂuﬁ é’2 6[@ 135.2, 137.2, 140

A m;;&uﬁgpw © 202pg; @ﬁyizxaqxﬁ ndH epalle (@ hb) lailcEmt::jtﬂﬁoﬂ(tg ) WaSHebtE 1o reflux for
ol - e ana ace
2 h. Alerdind QRALIZE H)% tgm%?blur the & H{m xiure as Pg‘ﬁ%‘P 1m0, cold water (10 ml) and

c anohydrin (2 leat ed
Wi phyl pgeetate (E) |nﬁlg Téhelqzigapm Yayro s edrisé roatruMgSO4, hencentrated and

hr ﬁﬁib 120 (dhtdréth
chro gxtap ( &xa%ﬁﬁ&gigﬁéd @\f}g%o'e}ﬁél@ﬂfi %@%%%@41 A ethyl-5-0x0-2-

ﬂ“°"° 8 g@m@vg ?fd?ﬁﬂ%beewe&trﬂw@s@D8bm@§m%etMol 98%) as a white

pOdeder vacuumto dryness to yield
2- et hyl - 2- phenyl am nopropanenitrile, 6a (1.51g, 9.4
mol, 94% as slurry brown liquid. 20 6-2).

NC phenyl met hyl - 5- oxo- 2-t hi oxoi m dazol i di n-1 -
j@t}mfl {orl nmet hyl benzonitrile, 6b, [RDLO] A

FaCi Xt ure o (0.274 g, 1.2 mmol) and 6a (0.160 g, |

nmol ) /ryDI\/F(02n1)vvas stirred for 48 h. To
this @ixture were added rrethanol (10 M) and 2N HA (3

'H NMR (DS 4602985) for
o @};}%r me:ﬁaéz cogsl 1e oom t’e?rlger at . %}ﬁe f]eZt&‘f {rey#1D), 7.84 (dd,
1= . %hﬂ@g;ﬁﬁm 201 CCIZWERG(CIX@;QOGIMHZ) apsle6, 66.5, 109.9, 114.9,
115.8116.8abed @wthey iy, 1acetaye nie ..
137&%’% qéu ed over %4 ggﬁ%%enmt#)gtfeggg ﬁé%% F=3321), 1353,
r‘raif\?}ar1 % ed (di chI oronet hane) to yield
4 [3 phenyl - 4, 4- di met hyl - 5- oxo- 2-t hi oxoi m dazol i di n-1 -

Exandihz2-tr fluororrethyl benzonitrile, 6b, [RD10] (0.276
671 mol, 71% as a white powder. NC1 ~I S F3CN

Chlogpageficacidg[3- (Hcm%iﬁﬂﬁiirfémeﬁ@ﬂhwﬁ))s difne l-ﬁ-?xo-@ 'Eﬁmxmmxdazohdm-

) . 7.50-7.58 3 7.
yllghe%?l Zteﬁlta,([ﬂbu?]H) e 1M 7. 5?7 5% (m 2H): 13C NWR

Ch]oioeﬁ_fj@igﬁlmi@o(OM)g g4zgnql) wa6 adfed 146, Iﬁxtmfbl&' R, (Olaﬂg Q. iv%mol) and

triethyl 6418, 0-42) mmdiRi

j :1 i aghm% 20 13§ nirgsgé dly 'fﬂF (1‘]S r?% 4131Z %ﬁm f’é%snfed itsrgoQ temperature for
ey, min?es 6:0_/121:}191'1@ was ﬁltered off. The filtrate was concentrated and chromatographed

(dlchloromethane/acetonc 95:5) to yield 84% of Chloroacetic acid  4-[3-(4-cyano-3-
triﬂuoromethylphenyl)-S,5-dimethyl-4-oxo-2-thioxoimidazolidin-1-yl]phenyl ester, 4a, [RD13] (0.101 g
0.21 mmol) as white powder.

NG 0
Yy §
JONVOR S
FaC NN

0
1
H NMR (CDCls, 400 MHz) 6 1.58 (s, 6H), 4.32 (s, 2H), 7.33 (s, 4H), 7.83 (dd, J, = 8.3 Hz, J,= 1.9 Hz,
1H), 7.95-7.97 (m, 2H); “C NMR (CDCl,,100 MHz) 6 23.7, 40.8, 66.5, 110.1, 114.8, 121.9 (q, J=272.5

Hz), 122.7,127.1 (g, /= 4.7 Hz), 130.9, 132.3, 132.9, 133.5 (9, /=332 Hz), 135.3, 137.1, 150.9, 165.5
174.8, 180.0. '
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5 Exanple 7 7-1a). '
1- (4- et hyl phenyl ) am nocycl obut anenitrile, 7a Sodi um
~cyanide (0.147g, 3 mvol) was added to a m xture of
p-toluidine (0.214 g, 2 nmmol) and cycl obutanone (0. 21
g, 3 mol) in 90% acetic acid (3 m). The reaction
m xture was stirred at room 10 tenperature for 12 h
and then 20 m of ethyl acetate was added. The organic
| ayer was washed with water (3 x 10 m), dried over
E esium sul fate and concentrated under vacuumto
xmgae ess to yield 1-(4-
5-1a)‘ret hyI pRrarestiy)-2i- meﬂnquaheﬂyoammmdpahdwmem (0.343 g,

tu(re4° e hﬂ de am no ycc} OCB of‘e G hty‘mﬂ 0 mf) wasgheated to 80 °C and
stirreflr faret hy ITQtt Inyztimmywau cancér@rated andi , driéd nméxo | Jacwas tadﬂaﬁﬂ 2-methyl-2-(4-

5
motfe B At o dnlatt a1 e B0 IR LRI O
m xture was stirred at roomtenperature for 6 h and
5- lb? hen copngapiy-ai£a gﬁ‘rﬁénybﬁﬁiﬂém(;pgnéﬂk}i'@ $h @ brown

i qui d which was subjected to. chromatograp %
Somwlcmc{gr(%ﬁ%gﬁéﬁgyo }@as?fl%qddo a mixture of p-tolmdme (1.07 g, 10 mmol) and acetone

(1.1 g,(24 ‘nlifﬁilj'\iyibp‘]?&%éﬂc )aam(mmy CTHe ReskfddSikiufel W stirfed af Ehofhlidmperature for

BN LN TR A R

dried oddr ondgndsiunt )sulﬂlte tudi édnu:mrautndatuhqdr beomantot ﬂﬂyhees td lyield 2anethyl-2-(4-

3 m
meﬂ‘gy%g{&h pr 09 £ gg?nve 625,% (g\%%’ 93?}%01)95%? * al% s c|q on o% \Qgs

(1.764 g, 9 mol) in dry DMV (3 m) at room

5.2yt enper at ur 9-4 ThR. (g‘i‘ﬁétwg;\ﬁ/gﬂ%)é 'ixh{n%%%&&%thggz-tﬁﬁomdmhdm- y1}-2-

addi t i onal el ng evapor at
triflporemgthlb ng’nﬁrﬂf’éﬁat ogr aphed (di chl or omet hane/ acet one,

Tne@@laﬁi)net(@l(ﬂf d, Q1rinol) was added 1o a solutlon of 1a (0. 456 , 2 mmol) and 5a (0.348 g, 2

6-t.hi 0xo-5- (4-net hy henl
] 53 Bf b i e ¥ Y thﬁ 5 3% {bery Gopggnirated to
yield a digk (rdsidd8 Whigh whs Gl&Jemimltq ﬂ&ﬁ%TIOHﬁtogﬂi)hy (dichloromethane/acetone, 95:5) to

- (8- 0x0-6-t hi 0%05 ) i ro
stofl OOy - o S D L PR R e Ba b RO fplethoftn 1y}
riflifoRMBylbanzoniile Sk (BGF36 Z00. %‘Onmdll'@/p) 0.1 mmol) in HC1 aq.,

2N (3 m) and nethanol (1 m) was heated to reflux for

2 h. After bein cool ed to roomtenperature, the '
3-38).eaction ni xtur g'[ M‘Pb%PYDTﬂb‘bdlwtbdl-ﬁm@th@@iomu)lamhdin- -ylj-2-
trmmhmyth,lne,gtchyl acet ate (6 m). The organic |ayer

ncentrated and

was drj e ver MySO4,
A m&%ﬂﬁbdg#glpﬁa 8 TR il ot N Grve) SRdmsfiagplds m) wes heated to roflux for
2 h. AfikSetng codled b 'tdamaerﬁpefatﬂurmﬁiel‘tydcﬁhﬁﬂﬁhﬁe ¥aas pdured in#d £old water (10 mi) and

exAlAIRPEGD! e A58 LM Gl A MR BRELE, ' dobdefirred ans
chroghategiashei r o [(@chigrométharie)y | )t02I ryua‘ld uo#@w&tﬁmﬂyﬂ;ﬁa@)m 4-finlethyl-5-0x0-2-
ﬂno:?o‘;m{d?zo%lin-glyl}g tgggor%ylbeﬁgo@trﬂgs a (MiS S 8 9&@' mmol, 98%) as a white

powder( 8- oxo- 6- t hi oxo- 5- (4- net hyl phenyl ) -5, 7- di azaspi r o[ 3.
4] oct-7-yl) - 2-

:1

5-3b). 4-[3-(4-metliylphenyl)-4,4—dimethyl—S-oxo-2~thjoxoimidazolidin-1 -yl]-2-trifluoromethyl-
benzonitrile, 5S¢, [RD7]

A mixture of 1a (0.547 g, 2.4 mmol) and 5a (0.348 g, 2 mmol) in dry DMF (0.6 ml) was stirred for 36 h.
To this mixture were added methanol (20 mi) and 2N HCI (5 ml). The second mixture was refluxed for 6

-25.
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S5 trifluoronethyl benzonitrile, 7c, [RD37] A m xture of
la (0.912 g, 4 mmol) and 7a (0.558 g, 3 nmmol) in dry
DMF (0.5 m) was stirred at room tenperature for 24
h. To this m xture were added nethanol (30 ml) and HC
aq. 2N (6 m ). The second m xture was refluxed for 6
h. After being cooled to roomtenperature, the

t Xt
T
exiracted ywith viay eeieted@dvel). TG wg@laye oFrs edried aave Mg e “concentrated and
chronﬁla%&ﬂiﬂiog éﬁ&ﬂ&%éﬂ&féﬁ' Of OB fi@ne).[3.-Ht8Y1phenyl)-4 4-dimethyl-5-oxo-2-

thioxqyatipapliffd ﬁ@fzim@“‘f“”é‘?‘g&‘é’%mé?% SoRRTLO-59% 5 1A8mmpqly Ty go 2 white
powd#fEt hyl benzonitrile, 7c (0.959 g, 2.31 mml 77% as a
white powder. NC SCH3 F3C )aN N O 15 'H NMR ( CDC13,
400 MHz) 6162169(m 1H), 2.16-2.22 (m 111), 2.46
3Hg 2. r636 (in, 4H), 7.19-7.26 (m 2H),
:@7)}6 , 7.86 (dd, J, = 8.3 Hz, J, = 1.8 Hz,
R J—83Hz 1H), 7.99 (d, J= 1.8 Hz,

1H); 'V.@ NMR (CDCI'3, 100 Mz) 6 13.7, 21.3, 31.4,
67.40/109.9, 114.9, 121.9 (q, J = 272.6 Hz), 127.1

H M@ﬂiCéaﬂz‘*‘%Wﬁrg} ootk Sy, 2 3 S b g 786 e
~ SpHEmyl © 1.8 B, 1), 7.96-7.98 (m, 2H); “C NMR (CDCl, 100 MHz) § 21.3, 23.6, 66.4, 110.0,
114, 9lrz(1‘b h}hzﬁmqum& nﬁﬁ{ 6 !HQ)O?iHﬁnﬁﬂé tﬂ%ﬂz h 832 83133 4 (q, J=33.2 Hz),

ylsilyl 77 ol )’ was' added
1352d¥38r?rwl@e1 16 lal%t ure of p toI UI di ne (0. 535 g, 5
nmol ) and cycl opentanone (0.589 g, 7 mmol ). The
reaction mxture was stirred at roomtenperature for
h and then concentrated under vacuumto obtain a
61) br own IzLﬂethd-MueﬁijlaMﬁpﬁipng@ﬁh&dﬁﬂo chr omat ogr aphy

d| C
HHRRTRREGE) hrio by g s et @ mygeytpeggp rohocnd
stu'reg for 2(Z¢h QAfeanrbiing @)&%} resn wmyghthe)theiractioh ingkturg wag poured into ethyl acetate

(40 uﬁ)] & u%‘i{éa %ath '3619 &%te% gz(f?dl}gfr) 2%%?%%% %%go na|§ f?‘%‘f‘m‘sﬂgﬁ@[ ébncentrated
undel[w ' d%%nﬂsm wielgf2-efhyl4: pélgwlagvmomroammmls 681615 g ¢ Gugpl, 94%) as
ﬂmngxaﬁnﬁqaﬂ, indry DM (0.2 m) was stirred for 48 h.
To this mxture were added nethanol (10 ml) and HC

aq. 2N (3 m). The second m xture was refluxed for 6
6-2). -2 B-phenii4 LdimthyP§-o €Dt 86k olrfidiz0DdIh-Il SRR frifludf dinethyienzonitrile, 6b,
[RDIEactlon m xture was poured into cold water (20 m)

| extracted with ethyl acetate (30 m ). The organic
A miktargef 108027d g 82imowh andVepSOA 60 g A moraoi) inaityeldME Q2 ml) was stirred for 48 h.

To ﬂ%%{a%}(vge?égiﬁ%ﬁg%éﬂof@g?ﬁr&?ﬁ %I]G gﬁgg%yrﬁl?._’l%i’e gé_cgnd mixture was refluxed for 6

h. After being cooled to room temperature, the reaction mixture was poured into cold water (20 ml) and

Exa

extracted with ethyl acetate (20 ml). The organic layer was dried over MgSO,, concentrated and
chromatographed (dichloromethane) to vyield 4-[3-phenyl-4,4-dimethyl-5-oxo0-2-thioxoimidazolidin-1-
yl}-2-triflucromethylbenzonitrile, 6b, [RD10] (0.276 g, 0.71 mmol, 71%) as a white powder.

NCA. § &
N i
FaCD\N)J\/N)\/I

o |
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di azaspiro[ 4. 4] non-3-yl)-2-trifluoronethyl benzonitrile
, 8b, [RD35] (0.3 g, 0.7 mmol, 70% as a white 5

. powder. NC S CH3 F3C ~ NN O "H NWR (CDC13, 400 Miz)
S1.47-1.57 (m 2H), 1.81-1.92 (m 2H), 2.20-2.24 (m
2H), 2.27-2.34 (m 2H), 2.43 (s, 3H), 7.18-7.22 (m
2H), 7.33-7.36 (m 2H), 7.86 (dd, J, = 8.2 Hz, J2
1.8 Hz, 111), 7.96 (d, 10 J= 8.2 Hz, 1H), 7.98 (d, J-

'H NMEB(GHE:Is, A0 MHDIA .6IMR, GHIOICIRS). 31](&021!/}421)50& 52 Im33H)2h82(dd, J; = 8.3 Hz,

T8t by Uy R 8L oty 13316, 3 i

= 272:§3'124 24} (@7 33. 72Hf$)lz)2,9-5, 125, 129.9.332 4, 13B40(q0/ =1536. 1), 135.1, 135.2,
137. 215195@ 17&xanple 9 15 9-1). _

1- (4-'net’hyl phenyl ) ami nocycl ohexanenitrile, 9a Sodi um

cyani de (0.147g, 3 nmmol) was added to a m xture of

Exafipleo! ui dine (0.214 g, 2 mmol) and cycl ohexanone

0. 294 n acetic acid 90% (3 m ). The
7‘1a§‘eact i oﬂtW%PﬂP'ég'\XBWPTYF\”BWtF%?ﬁ t emperature for
Sodith@ dyandded(0t1HEH 2fmel) wis Klikylo aettiad cofanhaditke®.2171e 2 mmol) and

d t 3 10 , .
o S8 S0 YL S0 DR (S Ty 3 ol s o
temperatien fon 12d ad 9“@ 3@mi of efhiybdcetaig wasladd@D The organic layer was washed with water
(3 x ni@trﬂly | &1'3@ BYek )n%(?xégﬂxﬁny Sl %@Uc%]@éngr%ﬂeh %.3 ? Fadufin 3 %rygess to yield 1-(4-

nmol , 93% as a brown so
mefhxbbﬂlybqﬂlwyéohumw@et Ty (@ 3g hyph M;PIZ%) 3s abrolmsoliépi r o]
4.5]dec-3-y1)-2- trifluoronethyl benzonitrile, 9b

Jriethyl arni [). was added to a
710k o) ut i an &o‘f‘etpglpé@yg%g‘ﬁcydfb‘ﬁﬁ‘tﬂ“) trilenfe 9a (0.214 g, 1
Trim2thylsiiyb byanide (@93ymil HEnfuat) iag adda_ch&oﬁ\elg@fol @ﬁlxlﬁ]d IrX blp-BIM@Se (0.535 g, 5
ays and t

Nl R "
and @ﬂb?@@@@iﬁd undér @Slh-lm: tor dbtrit ©growap hiyuid which was subjected to chromatography

(dlchﬁtgérﬁé&laﬁé)‘%@ﬁélﬁQQE%&'?fpﬂézng)m&?%gcflo "u%né TPr 5’%(0 912 g, 4.9 mmol, 98%) as a

- (4-1m'no- 2-t hi oxo-
yellogish soldni r o[ 4. 5] dec- 3-yI ) - 2- trlfluoronethylbenzonltrlle

, 9b (0.035 g, 0.08 mmol, 8%. 3093)
72 4- (4- Oxo- 2-t hi oxo- | - (4- nethylphenyl 3-di azaspiro[ 4.
2-5] dec- 3-yl ) -2-  tHiSriming G (raety hlevxl)-e7—d9easp{rwmsact-7-yl)-2-
trifluoPémethylbentantteilo7b Ob (0. 035 g, 0.08 mol) in HA ag.

ro 20k 0k 00 TRERR0Ele 3 5 RSB Ll s

solutiop €74 (1716412, Rtromad) inaisy PRGN 2 0h)iatvioom carhpdranmé. The fubditith vaddtighed for an
ad&tﬁ%ﬁ]r ai:t %j MJI] %@%4 g?&r%nagﬁ c(rat éﬂ )fhe Thr%m ureg agv!asc | I%Xmatographed

" was dried over
(dichirorpsaneftseiaphed Pahchl tor oneﬁfqncan e)4-t86m;noed-'dhoxo-5 -(4-methylphenyl)-5,7-

dlazaéplfoﬂs@&ﬂd)tzhmwoﬂnetﬁﬁse%&ME %?{%7) m?rg)l 52%

di azaspi ro[ 4. 5] dec- 3-yl ) - 2- trifluorohe énzohltrile
, 9c, [RD48] (0.034 g, 0.076 mol, 5@@ as a

7-3a). 4-(8-0x0-6-thioxo-5-(4-methylphenyl)-5,7 ~diazaspiro}3.4}oct-7-yl)-2-
trifluoromethylbenzonitrile, 7c [RD37]

A mixture of 7b (0.041 g, 0.1 mmol) in HCI aq., 2N (3 ml) and methanol (1 ml) was heated to reflux for
2 h. After being cooled to room temperature, the reaction mixture was poured into cold water (5 ml) and
extracted with ethyl acetate (6 ml). The organic layer was dried over MgSO,, concentrated and
chromatographed (dichloromethane) o yield 4-(8-0x0-6-thioxo-5-(4-methylphenyl)-5,7-
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white powder. NCI S CH3 A F 3C NN'H NW (CDC13,

400 MHz) 6 1.02-1.05 (m 1H), 1.64-1.76 (m 4H),

. 2.03-2.12 (m 5H), 2.44 (s, 3H, 10 7.12-7.15 (m

211), 7.33-7.36. (m 2H), 7.85 (dd, J1= 8.2 Hz, J2 =

1.8 Hz, 1H), 7.96 (d, J= 8.3 Hz, 1H), 7.97 (d, J= 1.8

Hz, 1H); 13C NWR (CDC13i 100 MHz) S 20.7, 21.3, 24.0,

32.6, 67.4, 109.9, 114.9, 122.0 (q, J= 272.5 Hz),
diazas%%g[a%]&ﬂ?-y%-?-tﬂ%&adﬂ?e}hylb&%gnﬁﬂe,120-751§(83<>?t'e’-d6rghi0)€'0352(74§niﬂlylphcnyl)’5,7-
diazaspie[3 f}écg%y%éﬁyogn;é}y%g@gi@ ¢, Tc ?0.04 g, 0.096 mmol, 96]%) as a white powder.

1- (4- nmet hyl phenyl ) am nocycl ohexanenitrile, |0a Sodi um

cyani de (0.147g, mol ) . was . adde anmxtur e .of B
1305701 U ne (0 2140 s ET 5 e bBep i P n a0ct -
triflupdnRByIgpzoditritepTc) RDB7hcetic acid 90% (3 m ). The

. i Xt ' t re,.f
& i GAEAED AT, ¥ hpoliing i Q%ﬁf% g e TV, T e ffied at room
tempesptyrg forc24| ha e fhis e tuppasdie eldgs mathenel B0 mipand3IG ag. @N{6)mD). The second

mixtutd WEGeRWRE fHBHINAREWHNE UbdieH 8 rédit tehPOEBR! thateBéliod Ml@ire was poured
vacuum to dryness to yi

ld 1-(4- ,
into ol WHFHIRETH FathPrisest i éﬁ%h@(ﬁm (6P &) g ofegnia dayey yas dried over
MgS@., 9ionpaiahted gaﬁt% _cl&ﬁmﬂoé%(’p&&m (tﬂigﬂﬂibldmetlﬂrleﬁ)to yield 4-(8-0x0-6-thioxo-5-(4-
- - O-2-. O- - - n =L, »- Al as o o
e pbegy sty S50 o rRro e GTRe Ty O9RL & bl fmot 7
as a ifite powaet.nyl ami ne (0.05 g, 0.5 nmol) was added to a

solution of la (0.228 g, 1 nmmol) and 9a (0.228 g, 1
mol) in dry THE (2 m). The reaction m xture was

NC.stieredgat goonftenperature for 2 days and then
@Qnt)j\at @ yield a dark residue which was
FaC'sub] ett et 0-T | ash chromat ogr aphy

(di chl t hanel acetone, 95:5) to afford

4- (4-@mpo- 2-t hi oxo-1 - (4- et hyl phenyl ) -1, 3-
1 | ir NAeG 3 VY| )25 L £ r bgnzonk tr
s NUEERRR. B ) 0128508 oty L2 e 45T QA ST 935516 e am,
7.19-426 4m,G3D - 23620k 21, (746 fed, Ayt BB &hayd: =118 Bz, AHAZLSir/o= 8.3 Hz, 1H),
99 (&7 211Unale G- BivB-(cHEYLIRD B0 B b BeNZO® 4 l6h heyob@C114.9, 1219 (q,
799LRJD4911 AL TR R (CHERIARD (0,036 g, 0 086%}?% e N
= 2738 H2), 3R7.{ {0.r T 4d R n@Phalh® (331 P2 0ald’ A dat/et 388 Ho), 1352, 1373,
140.7, efd.0xsd@r 2 h. After being cooled to room

tenperature, the reaction mxture was poured into cold

water (5 m) and extracted with ethyl acetate (6 nl).
Exandplegor gani ¢ | ayer was dried over MgSO4, concentrated

o200, TLATLAS MR S RIS Lo, o ¢ 1°
Trimethylsilyl cyanide (0.865 ml, 7 mmol) was added dropwise to a mixture of p-toluidine (0.535 g, 5
mmol) and cyclopentanone (0.589 g, 7 mmol). The reaction mixfure was stirred at room temperature for
6 h and then concentrated under vacuum to obtain a brown liquid which was subjected to
chromatography (dichloromethane) to yield 1-(4-methylphenyl)aminocyclopentaneniirile, 8a (0.981 g,
4.9 mmol, 98%) as a yellowish solid. :

8-2). 4-(4-Oxo0-2-thioxo-1-(4-methylphenyl)-1,3-diazaspiro[4.4]non-3-yl)-2-
trifftuoromethylbenzonitrile, 8b, [RD35]

A mixture of 1a (0.296 g, 1.3 mmol) and 8a (0.2 g, 1 mmol) in dry DMF (0.2 ml) was stirred for 48 h. To
this mixture were added methanol (10 ml) and HCI aq. 2N (3 ml). The second mixture was refluxed for 6
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NCSCH3 ~ F3C NNo - D'HNW (CDCL3, 400 MHz) 6
1.24-134 (m 2H), 1.37-1.43 (m 2H), 1.53-1.60 (m
O 2H), 1.74-1.82 (m 2H), 2.19-2.25 (m 4H), 2.44 (s,
3H), 7.16-7.19 (m 2H), 7.32-7.35 (m 2H), 7.83 (dd,
J, = 8.2 Hz, J2 1.8 Hz, 1H), 7.95-7.97 (m 2H); 13C
NMR (CDC13, 100 MHz) 6 21.4, 22.2, 30.9, 36.3, 71.1,
110.0, 114.9, 10 121.9 (q, J = 272.5 Hz), 127.2 (q, J
h. Afterdethg lelzgled th 26nbtem3hurs, thd B2tidn mbdde Gas dodd Intb dold Jvater (zo ml) and

extr:%’%dzmﬂz Emyllgbgtat% (30 Jnﬁf "ﬂfe ojrgaglcolaye%7v?as dne&' over7MgE(§4, concenirated and

chro;pitog})apl@d( 4-(ighlororgtbirehy | Yam ostlycl @-b%om?ﬁ-ﬁhéﬂol-]J-(@rxﬂdﬂ@lphenyl)-l,?»-
dlazélsglrc;lfﬂ het-Byhsi &M&or&%@t@'lﬂéﬁzoﬁ%ﬂg b 3%ﬂ I(HT::O g,( %y\agigoq,g%gé as a white

dropwise to'a mxture of 4-hydrokyanitine
po Wﬁnl) and cycl obut anone (0. 42 g, 6 mol). The reaction
MXHHevmsstHredatroomtemmr&ureforG h and
clhen concentrat under vacuumto obtain a brown
- d ﬁE ubjected to chromat ogr aphy
e acetone, 98:2) to yield Ila (0.903 g,

F3C4 8 ,N969% as a yellow sh solid. 20 11-2).
4- (8- t hi oxo- 5- (4- hydr oxyphenyl) -5, 7-di azaspiro
[ 3.4] oc@vf yl)-2- trltluoronethylbenzonltrlle Il b,
and 7a

la (0,57
"%‘592%01 4@%?)1 4f7ﬂ A BFL- gbl 82 ﬁﬁx)z 207,24 (oo @HAL2.27-2.34 (m,
2H), 2d3 s, 3Hi;3ﬂ]i6¥7a12 lﬂ!lhﬁZI-f)gT 3%UN36m, TH), 71R6 %ddm_rr]ﬁ 8 ﬁz\@?&q safidef) 7.96 (q,
7= {PHpaRg) 7 48] L) £30C @C'”cg&@(«g@&érmggp%%ﬁg& P 863, 75.1, 1100,
114.8, 38 (AP ab tizk 12T ha, 7 edTtHAM 205 XB07 £120R51 MU B @57 = 332 Hy),

1351ﬁ§p4ngg]w@§q@0§4o m ) and extracted with ethyl
acetate (50 m’). The organic |ayer was dried over

MySO4, concentrated and chromat ogr aphed
Exm@ﬂbghloronethane acetone, 98:2) to yield IIb (0.659 g,
9_1)1 58 ';} as a white powder. NCS ~OH -~ F3C N
N o ety IpfiRaypepingey clohgzaneyitpile, % 1. 55 1. 63. (m
Soditiri)cyar@ie0D-1276) S (nkrﬁl) x&dsl)addé’d B0z 2uifc (ofp-thiain 60%?4 &9
oycidh @29 20,124 écrrh 260 0y .02 (da? gm0 F gD and
hiago i 2 gy gretic avid 98 {3,mb) 1T1bf)fea°‘8°nz&vftuae wapsstirred at Toom
tempgatgre fpty12 otz 2 therlEBnM\ﬂRm&lﬁeccemtem adBed. Mré‘dhllc)layér vlé’s vélashed with water

(3 XE% na) c@iZd %ver g?]e%lmnlséﬁﬁg an&l'éllogiengaw%?}ti%%s%aum jo_ d@gese, to yield 1-(4-
meth en}’liaggnqg:yc (%'ggngnmie;g@ ©.398 8986 mnioh §3%) aslatpovin soki80. 7.

9-2). 4-(4-imino-2-thioxo-1-(4-methylphenyl)-1 3-d1azasp1ro[4 S}dec-3-yl)-2-
trifluoromethylbenzonitrile, 9b

Triethylamine (0.05 g, 0.5 mmol) was added to a solution of 1a (0.228 g, 1 mmol) and 9a (0.214 g, 1
mmol) in dry THF (2 ml). The reaction mixture was stirred at room temperature for 2 days and then
concentrated to. yield a dark residue which was subjected to flash chromatography
(dichloromethane/acetone, 95:5) to afford 4-(4-imino-2-thioxo-1 -(4-methylphenyl)-1,3-
diazaspiro[4.5]dec-3~y1)-2-ﬁ-iﬂuoromethylbenzoniu'ﬂe, 9b (0.035 g, 0.08 mmol, 8%).

9-3). 4-(4-Oxo0-2-thioxo-1 ~(4-methylphenyl)-1,3-diazaspiro[4.5] dec-3-yl)-2-
triftuoromethylbenzonitrile, 9c, [RD48]
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5 Exanple 12 12-1).
1- (4- bi phenyl am no) cycl obut anecar bonitrile, 12a
_ Trimethylsilyl cyanide (0.2 m, 1.5 mmol) was added
dropwi se to a m xture of 4-biphenylarnine (0.169 g, 1
mol ) and cycl obut anone (0.098 g, 1.4 nmmol). The
reaction mxture was stirred at roomtenperature 10
for 6 h and then concentrated under vacuumto obtain a
A milttuevad 9b (00p36 @, 0ME mhom\aﬂ{@um I {1efl) bl mehnoN® hO0waMmBited to reflux for

2h ég;lf Igmg Eo%ﬁttoh aogr% egXurel lél"njeéla%éon rmx%.re Wis p(c))ilr%z inqgrg)l]d water (5 ml) and
extradted &ﬂﬂ)x@hﬁ apmte )(6 1519 (’ﬂhebpqgmcn Yyt Bas7 ddédapes pVigS0,] Sonéintrated and

) I b oni tF, [ RD5
chrofbarbll | AP P ABEE T | RSl PR phens-.-
diazagpiroff- Jdgerpol)2 lrkﬂumoywmmr{zm@enﬁs [\R@§8]s(q GBAegi %ﬁ76 mdP5%) as a
whitd SWR&r ature for 3 days. To this m xture were added

nmet hanol (5 m) and HO aq. 2N (1 m ). The second
m xture was refluxed for 6 h. After being cooled to

o-u t eqper Hst he reaction m xture was poured
:‘gﬁﬁ(lo m) and extracted with ethyl
Fﬁ:- The organic |ayer was dried over

pacentrat ed and chr omat ogr aphed
(dlchbor hane) to yield 12b (0.162 g, 0.34 mol,
68% 20 a white powder. NC\' S FBCNN Ov 'H

‘HNN!}R(C(&EPQ@ON&Q Mdé)m@(ﬂa Bl 161“?76'(% 20%%&’@% s, 2.44 (s, 31),

7. 12&/’%@9%37 %3rﬂ 362@1) ZH; Tea (Q éf%ﬁ\fﬁ%l)- Hrol, ‘8% (End = 8.3 Hz, 1H),
7.97 24 = 1R 88 14yl ¢¢c NMRICBCB, 108 M) 5 203, 28 3@4 0, 33b|)6 67 4250979 974 9,122.0

@ (%Eﬁé@ T @'ﬁ&y *ny 1%9 64303, 1 § 1336, @2 RS 3% Fﬁfﬁ? ), 1532, 1373,
140.0224.018®1. J= 272.6 Hz), 127.1 (q, J= 4.7 Hz), 127.3,

128.1. 128.7, 129.0, 130.2, 132.3, 133.5 (g, J = 33.2

Hz), 134.2, 135.2, 137.2, 139.6, 142.8, 174.9, 179.09.
Examppighhl e 13 30 13-1).

10-1t- (2- napfn,néfhfxm&%&mh?auﬁamspmom alrile 13a -32

Trinmeth cyanid 2 nmmol) was added
Sodiygp cfmdge(otwga 3nﬁn;zlpu rveasfdderl 9 bverp i tratobudine (0214 43 2gmmol) and
Cyddheﬂ"ﬁ?i\é (0387 g Cy g 4t AReO&d %b/Q?Bmg , Th- rté‘ac FJreT Q?sfstlrred at room
reactio irred at room tenperature
5 g B L i e et S AT IO Wi with water
(3 xib anlyy dried)ove ma@me@hmV@Eats ahy aﬁxtdiadated Gndzh rvwimh QY UARLY to yield 1-(4-

methglg%%plga%go@g (%]1% an Sgnf #ae(é gi%gsgf 9%6‘90) asa brélwn sohcli

4- (8- oxo0- 6-t hi 0x0-5- (4- bi phenyl) -5, 7-di azaspiro [ 3. 4]
10-20 Ct-7-Y1) - 2- 1 (MRl DIREON! RSDAS 18 bi1)-L S diazaspirof4 sjundec-3y1-2-

trifluoromethylbenzonitrile, 10b

Triethylamine (0.05 g, 0.5 mmol) was added to a solution of 1a (0.228 g, 1 mmol) and 9a (0.228 g, 1
mmol) in dry THF (2 ml). The reaction mixture was stirred at room temperature for 2 days and then
concentrated to yield a dark residue which was subjected to ﬂasﬁ chromatography
(dichloromethane/acetone, 95:5) to afford 4-(4-imino-2-thioxo-1-(4-methylphenyl)-1,3-
diazaspiro[4.5Jundec-3-y1)-2-trifluoromethylbenzonitrile, 10b (0..036 g, 0.08 mmol, 8%).

10-3). 4-(4-ox0-2-thioxo-1-(4-methylphenyl)-1,3-diazaspiro[4.5]undec-3-yl)-2-
trifluoromethylbenzonitrile, 10¢c, [RD49]
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12b, [RD85] A m xture of la (0.137 g, 0.6 nmol) and
13a (0.111 g, 0.5 mol) in dry DMV (0.2 nl) was
. stirred at roomtenperature for 3 days. To this
m xture were added nethanol (5 ml) and HCl ag. (1 nl).
The 10 second m xture was refluxed for 6 h. After
bei ng cooled to roomtenperature, the reaction m xture
was poured into cold water (10 m) and extracted with
A mggtiyy pf Wd 003t B 0(08 Bondl)) in HChay., @NgAmil)cand a)eélbndl\@%]d askkated to reflux for

[
2 R S S0 MRS B0 5 )
extrgningy with, &thyl afetate (fba%éfihe oRgEnic laqr Svay| drfe8 @ver MESD., / condebtrated and

c atobta ¢ o as a whjte powder.
hro;n 1%& gﬁ\é%&%ﬁrfé% I_%AQ}} 10@@1)5%,30@7%&1581 913;'% 2, White povide
8.6 Hz, ,111) 758765(m 2H) |

NC 5kGH, 8.04 (J = 1.8 11z, 1H), 8.06 (d, J
:ij}\ J%?EIHisc NMR (CDC13, 100 MHz) 3 13.7, 31.86,
4.9, 122.0 (q, J= 272.6 Hz), 126.8,
1271 = 4.8 Hz), 127.2, 127.7, 128.0, 128.3,
129. 1¢ , 132.2, 132. 5, 133.4, 133.5 (q, J = 33.1
Hz), 20\.133.6, 135.2, 137.2, 175.0, 180.1. Exanple 14

H %i%%‘e P MED B 1 14 fmn ) 237ré14?1)@1p3}8phﬁ%h5‘@ 1) 1)1 U76-1.82 (m,
2H), T 19reashid, sH), 44y, 3 de16(0192:h, D), 73279758 ,}1 gjjgﬁd ), = 82 ¥z, Jy =

181?%‘?%39-75? (%ﬁ);ggﬁlgﬂ%{c&%&ﬁgogﬁnggs 2dt hé’z@zp [ 1363, qihbnoo 114.9,

121PécadﬁzamsmzxumE(msmmmgemgrsomst et & e =595 Hy), 135.1,
en concentrated under vacuumto o taln a
137@1qu%7§g&ﬁgthlch was subjected to chromatography
(di chl oronet hane: acetone, 60:40) to yield 14a (0.133
Exaﬁpleq176 mol, 76% as a white solid. 30 14-2).
4- dlneth¥l-3 (4- et hyl pyridi n-2-yl)-5-0xo0-2-t hi ox
11- 1b|1n(1‘ -hydraxynheny. )amypqcyciobutanemtrﬂe, 11a

Trintethiyki twrak hddle
ﬂ?l)y ?Wffaﬁm:(%‘% r(gb)ﬁ-‘m ﬁ:@rﬁﬂ) wab gc%déﬁ%m%é;@%%ﬂm% %Bf‘&%%&e (0.545 g,
ot 24 y B toesl i s B Frsonpimoms SHEAdAé roRtUpraperature for 6
b and gen Encmysted Tiolet PioSuniioXbtine BAGHEL el ecﬂ\gisf&?tgs&ed(tg clFbhatography
X ux
B I

reaction mxture was poured into cold water (10 m)

2pnd d n
11 zjin rext/v;r';\gcngI e‘é\" tg:tg-?&@g kﬁ%ﬁ-@-b&d‘ ]iggl}eg%léa;-gmasp 0 4(]:oct-7-yl) 2-

trm‘t"l‘i%‘ﬂﬂ’é’flb@z%ﬁéﬁ 13k BDS8F onet hane) to yield 14b (0.07
A mB@urdlof 1440.5MB)2.5 B8H) andfa @.SWé,Qemﬁgl%ed}y Dgﬁ!s(O.S ml) was stirred at room

temperature for 40 h. To this mixture were added methanol (30 ml) and HCI aq. (5 ml). The second

mixture was refluxed for 6 h. After being cooled to room temperature, the reaction mixture was poured
nto cold water (40 ml) and extracted with ethyl acetate (50 ml). The organic layer was dried over
MgSO,, concentrated and chromatographed (dichloromethane:acetone, 98:2) to yield 11b (0.659 g, 1.58
mmol, 79%) as a white powder.

NC OH
BOUSY
FsC NN X
s L[]
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NCI//~ ~~ F3CNNN h O “HNWR (CDCL3, 400 M) 6
1.70 (s, 6H), 2.44 (s, 3H), 7.19 (d, J = 4.4 Hz, 1H),

C7.45 (t, J = 0.6 Hz, 10 111), 7.82 (dd, J1= 8.2 Hz,

0 J2 =1.8 Hz, 1H), 7.95 (d, J= 1.8 Hz, 1H), 7.97 (d, J=
8.2 Hz, IH), 8.47 (d, J = 5.0 Hz, 1H); 13C NMR ( CDC13,
100 MHz) 6 21.1, 24.1, 67.1, 110.2, 114.8, 121.9 (g, J
= 272.6 Hz), 124.4, 125.1, 127.3 (q, J = 4.8 Hz),

'H NIGR. (€DCL380MHE£),6 1155183 115,)2.01030. (3, 11;% 5’(1;*2 6%% 2, 6.97-7.01 (m,

0 3, MO 25 AT (a1 -0

Hz, TH): rﬁﬁ NMRS (Alcstbneal; k0D A G. 132, B1.3, 62.50Bl9) 168 1a@ldeﬁ3 5 (q,J 2715

Hz)dl'[’l‘?ﬁs% 7= dJ o tfé‘%’ét iiﬁé%é = Zszafgizﬂﬁg?')% 1‘35‘5 gga@?i OﬂSs.l, 75.1, 180.7.

m xture was stirred at roomtenperature for 6 days
Exag{ﬁdefzhen concentrated under vacuumto obtain a brown
| iquid which was subjected to chromatography 20

12-10- @rhlb‘feeﬂé'flwa}?édoba’éaélewbomw % to yield 15a (0.131
Tnngethy&ﬂﬂl:ymiﬂﬂ (O 2 811,0/@5 r&ﬁolﬁw&‘d’ﬂdﬂﬁ édﬂwhsg to Amixfie of 4—b1phenylarame (0.169 g,

1 % ck X 5 g f%rldln yl ) -5-0x0-2-thi 0o
mpsh i WP 0} & B he T/ H5E o AR Testimeds i room temmperature
for pRDB2d t}knmomeuﬁﬂcd)ﬁndeﬁ vé@mﬁltogobtﬂn 4 mh)hq@ﬂdwgléﬁ was subjected to

chro(ngto%%g?g(’d chbr%met me to 2% 6%&9)7 nglll ﬁ7‘2§$ﬁ afat/tb{erég %erate

added nethanol (5 n1) and of HC1 aq. (1 nl). The
12- ﬁecamoxo'% ko268 n_ié:h(n?\ﬁ) r,eﬁﬂz{]sgﬁr o4l t-7°‘ 1'5 9r ﬁ('frgx%w%lbenzonitrﬂe,

cool d to roomte at’u a
12b§%9 d into cold water (10 m) and extracted with

A medtly lof 8€ @L13Y @, .4 Bntdh))and 19£(00RY %nd) § H:@)Y)% g.gaﬁlg@r(b %qnl) was stirred at

d and chromat ogr

t t
oo Yot e ) (ebo i r";ﬁ‘fg’led"’qﬂs%‘dfdommdg@ 0) 28 Gl 2N (1 ). The

secobd #fixtura svasirefiiietl GorfEMVAEET bedl} cosidd NGolm tfﬁ]tg; Neéé'uon mixture was

pour%_Lmto Q})lds\lwar_&rg%} g’ﬂdBexHacﬁgl_E l}.ﬁglyllafetgti Sdrnl) e_oréargcs ].ng gvas dried over
MgS() coricedZfteitiand Tru®mtelgraptid {diSitzoridthand). t9 Sletach 2 1§.768£12.34 2mmol, 68%)

asa%«h%w;h@ 7.95(d,J=1.3 Hz,

jCLJk

o k/
"H NMR (CDCl;, 400 MHz) & 1.67-1.76 (m, 1H), 2.19-2.31 (m, 1H), 2.59-2.74 (m, 4H), 7.40-7.44 (m,
3H), 7.47-7.53 (m, 2H), 7.64-7.67 (m, 2H), 7.79-7.82 (m, 2H), 7.88 (dd, J, = 8.3 Hz, J, = 1.8 Hz, 1H),
7.97 (4, J=18.2 Hz, 1H), 8.02 (d, /= 1.8 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6 13.7, 31.5, 67.5, 110.0,
114.9,122.0 (g, /=272.6 Hz), 127.1 (q, / = 4.7 Hz), 127.3, 128.1, 128.7, 129.0, 130.2, 132.3, 133.5 (g, J
=33.2 Hz), 134.2, 135.2, 137.2, 139.6, 142.8, 174.9, 179.9.

Example 13
13-1). 1-(2-naphthylamino)cyclobutanecarbonitrile, 13a
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1H), 7.98 (d, J = 8.2 Hz, 1H), 8.62 (dd, J1 = 4.7 Hz,
J2 = 1.3 Hz, 1H); 13C NWR (CDC13, 100 MHz) 6 5 24.2,
. 67.1, 110.3, 114.8, 121.9 (q, J= 272.6 Hz), 123.7,
123.8, 127.3 (q, J= 4.8 Hz), 132.4, 133.6 (g, J= 33.2
Hz), 135.3, 137.1, 138.2, 149.5, 149.6, 175.1, 179.0.
Exanple .16 _
16-1). 1- (5- net hyl - 2H pyrazol - 3-yl am no) - cycl obut anecar
TrimB gnkim:},rﬁid%%m 19, Ty byd adaby |dro%§(r§%@ hgle r&:‘%?@f M minonaphthalene

was added dropwi se to the m xture o

4,
(0-143_g i ARl 2R PIRPPESAORS 61498 (20 1.4 Gumey). The gragiiag| pixardwas stired at Toom
tempegtireOfot! 1 B eidethdnGoddediraled vhde? vidlRInkte oDiRE abRMELIIqRIA which was subjected

ti L t f 40 h |
o S BB BT AR BE A skl el
which was subjected to chromatography
13'2i7 g :{5&%‘%’%}%? ?9-3%})1%)%—%'9-%' éfll,i%zggl}gl(oi%%%71:7793’1)-gl’tr?&uomtlethylbenzonitrile,
12b, ARDE5S] ( 5- et hyl - 2H P) Tazol - 3-yl ) - S- ox0- 6-t hi oxo0-5, 7-di a

A m&RrS 1200 337AL A rinbioly lahd Ba (0.111 g, 0. ' i
trifl uc??(grret yl - beﬁfgoni t rai(l e, -1%’b,5 TEF%B% dJXDr%\l/[g(t(ouzr Iéﬂ)c#as stirred at

room emperatgrseiar ¢ 42y, Bo thinmixtue yereaddydomeEmoly(S ) 3n¢rkEel a.i(h ml). The

secofill iixMwhsCre uxBd Jor 6&S ASitrl Heln@ dodldd to kQRAMe SRk F&cifol mixture was
dded net hanol (

4. days.. T i s m.xture were 10 m ) .
sy G e M S e 2530050 TELHERE] (L0 T e et o
MgSOg fehnpemtchteidand Ehrdmatdiidphed (drhibgmetaleph hiddd 120146 g, 0.325 mmol, 65%)
asa&,ﬁ[gg)%&%ur e, the reaction m xture was poured into cold

wat er

)

0 m) and extracted with ethyl acetate (30
The organic |ayer was dried over MSH,

Nc.concentrat ed.and_chr omat ogr aphed
@ | offo >Sacetone, 97:3) to yield 16b (0.0826
F,COA. as a white powder. NC S HN-N F3C
:aN N 3 O 25 "H NWR (acetone d6, 400 MHz) 8 0O
1.66-4~ rn, 1H), 2.00-2.07 (m 111), 3.35 (s, 3H),
.. 2.56-2.63 (m 2H), 2.85-2.93 (m 2H), 8.04 (dd, Ji=
H NYR(OQLs, 400 M) 68 5842.68 {H) 1) 2. 17&.29dm, TH)72.81-8.75m, 48h)7,40 (dd, J, = 8.6

- P okl 1H); .1

R YRS e
1H); T6INMR (§R4G1L.g 00 MiEzy 6 83.7,31.6)67.2 710.04 11H:9,,122.0 74, § =(242.6 Biz), 126.8, 127.1
(q, /4 88 Hz), 12431297 ( 8.0 22633 -1@9.tlz%%z,lf’si-zGl32.]5,3?363‘.341#3?3? (=331 tz),

133.8395 213743500 154> O 179.°6. - 35 EXaip

Example 14

14-1). 2¥(4-methy1-2-pyridinamino)-2-methylpropanenitrﬂe, 14a _
Trimethylsilyl cyanide (0.27 ml, 2 mmol) was added dropwise to a mixture of 2-amino-4-methylpyridine
(0.108 g, 1 mmol) and acetone (0.58 g, 10 mmol). The reaction mixture was stirred at roorﬁ temperature
for 6 days and then concentrated under vacuum to obtain a brown liquid which was subjected to

chromatography (dichloromethane: acetone, 60:40) to yield 14a (0.133 g, 0.76 mmol, 76%) as a white

solid.

14-2). 4-[4,4-dimethyl—3-(4-methylpyridin-2-yl)—5-ox0-2-thioxoimidazolidin-1-yl] -2-
trifluoromethylbenzonitrile, 14b, [RD83]
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4-[ 3- (4- hydr oxyphenyl ) -4, 4-di met hyl - 2, 5- di t hi oxoi m daz

olidin-l-yl]-2-trMioronet hyl benzonitrile, 17a, [RD59]
. A mxture of 3c (0.081 g, 0.2 nmol) and Lawesson

reagent (0.097 g, 0.24 mmol) in toluene (3 M) was 5

heated to reflux for 15 h. After being cooled to room

tenperature, the reaction m xture was poured into

cold water (10 m) and extracted with ethyl acetate

A mixhQe &l 1h.(0.TNE 0QrrEasl &d13Y@1053E . 3%h@1§1 inEDMIBIED ) was stirred at room

concentrat ed, and. chr omat og
R R St L 0 SO v Sib el 5 uyapd, BGh a6 The second
mixfireOxes refhimed, for iﬂ%ftéisyela vddleti € fpoMUeperdtize,) tBdNesztion mixtédiwas poured

into é3§5waéer330 (nfla NNx@ac%e%ét&)g aﬁﬁ%% gﬂ)%ng r%a'nc }]a'_gr \gaszdncd over

Mg, con@b#qted?aﬁ@h(omatographed (dBchidzqmeiiidhe) t@ yRA1 148d0.07 g, 0178 .mdnol, 58%)
2= 1.8 Hz, 1H); 13C NVR (CDC13, 100 MHz) 5
“ab%“%g 9.8, 110.9,114.7,116.7, 121.9 (q, J= 272.6 Hz),
128.1 (q, J= 4.8 Hz), 129.1, 130.7, 133.3, 133.5 (q,
J= 33.2 Hz), ci@5.5, 140.3, 156.8, 179.9, 207.9. 15

NCEx le 18 4-
[ hf,gr Kyphenyl ) - 4, 4-di met hyl - 2, 5- di oxoi ni dazol i di
FsC x%w Iuoronethylb enzonltrlle 18a, [ RD60]

Fydrog n 'erOX|de 30% (3 mM, 26 mmol) was added
drop e(to a solution of of 3c (0.121 g, 0.4 mmuol)
| acial acetic acid (3 ml). The m xture was

'H WK?@@»&PO IGO0t 1t e 0B 74 (%, GH). 1721 (dahd 4tiHiEe 1D 7dP (fof = 0.6 Hz,
1H), emmld Jf\neeh -7, waiss R dgyl 7. ??Eiej?ﬁ??m ngH?] 2%9?&% W?Esl :mzs'iﬁﬁj 8.47 (d, J
- s e D I b e o S o o ama k)

1244 B34, mas (@07 08 Hz), 03261339, J =879 Hag 185.3, WY 4 €149.2, 149.5, 150.0,
175%%,?3 NCOOH F3BCNN250 1 'HNWR (CDCL3, 400
3 1.52 (s, 611), 6.70-6.73 (m 2H), 7.01-7.04 (m
7.92 (d, J= 8.4 Hz, 1H), 8.00 (dd, J, = 8.4 Hz,
Exa,;,msl 8 Hz, 1H), 8.15 (d, J= 1.8 Hz, 1H); 13C NMR
(CDC13, 100 MHz) 5 23.7, 63.7, 108.4, 115.0, 116.7,
15-1). 24(2@yyiginamine)- > petiyipmpnanenio@e, 554 o, J = 4.8 Hz), 124.0,

Trimk&§isiyl- cﬂa%Qlc 50 2711153 2§mnoﬁ)qwas Fled &'ogw{'g )o’ a ﬁlﬁéresof 2 ]aﬁlﬁno%yndme (0.094 g,
1 mmcﬁ? anzcll acetone ((? 58 g, 10 mmol) The reaction mixture was stirred at room temperature for 6 days
and then concentrated under vacuum to obtain a brown liquid which was subjected to chromatography

(dichloromethane: acetone, 60:40) to yield 15a (0.131 g, 0.81 mmol, 81%) as a white solid.

15-2). 4-[4,4-dimethy}-3-(4-pyridin-2-y1)-5-0xo-2-thioxoimidazolidin-1-y1}-2-
triftuoromethylbenzonitrile, 15b, [RD82)

A mixture of 1a (0.91 g, 0.4 mumol) and 152 (0.048 g, 0.3 mmol) in dry DMF (0.3 ml) was stirred at room
temperature for 10 days. To this mixture were added methanol (5 ml) and of HCl ag. (1 ml). The second
mixture was refluxed for 5 h. After being cooled to room temperature, the reaction mixture was poured
into cold water (10 ml) and extracted with ethyl acetate (15 ml). The organic layer was dried over
MgSO,, concentrated and chromatographed (dichloromethane) to yield 15b (0.059 g, 0.153 mmol, 51%)

as a white powder.
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-36 Exanple 19 19-1).
3-fluoro-2-nethyl -2-(4-nmet hyl phenyl ) am nopropionitrile
- ,19a Trimethylsilyl cyanide (0.146 m, 1.1 mmol) was
added dropwi se to the m xture of p-toluidine (0.107 g,
1 mmol) and fluoroacetone (0.082 g, 1.1 nmol ). The
reaction mxture was stirred at roomtenperature 5
nef 12 h and_then- concentrated under vacuumto obtain
[ whi ch was subjected to chromatography
F.C ne) to yield 19a (0.179 g, 0.93 mol,
93% s yell owi sh solid. 19-2).
4 (4 or onet hyl - 4- net hyl - 5- oxo- 2- t hi oxo- 3- (4- et hyl p
. % &Iﬁ]da20|ldln- hﬁ{%;z- _ _ _
HNMPH( Phbrdd PR LD PP &d1i5; 7-p RpeB T SYoHA I ¢i7dA(@ /= 8.0 Hz,
1H), R&7 (11@ 5 8. 81961ng2 1.4 Hﬂn@i))? e, .1,9=a7 é@izoﬁé 18 HE 19, Wmfsl(a J=13Hz,

ti B ratu
1m0, 8 CLd =107 et T ed O e A & mivdly ik EE R Eh Y00 nee o
24.2, end 1HDS, 1248, 120 (R J&i2y2.6 Bhe 1286%; o2ads, 101. x(quye 4\8a%r), 132.4, 133.6 (q, J =

33 21{(?1‘35‘%21?71%38? 1o 5o 8" 189! g (cool ed to room

reaction "mxture was poured into
cold wat er (30 n1) and extracted with ethyl acetate
Exan%x:l” er ). The organic layer was dried over MSO4,
oncentrated and chromat ogr aphed (dlchloronethane) to
16-1)y3-GStrgeth gz H-pyrazgh3-ylamino)-c tangeswhonitgile, 162 3 white

Trimy ?lr ey aN@e l0532 =1,CkB m:EéinMbl ad(ie-a_@%msep &t middrNMR 3-amino-3-

meth}glmaz%lj (0. J.944c7 24 r%lEol) 3121 qcli@ta@m}?z@ lﬁ’-lﬁ 2 élmipfl) %d-eacgon mixture was
stirred bt. réoririZempdrdufe f6040HZ andlthdn, corlcertPatell wh@er(vauuziH) obtdinItark: 180id which

was sg\%cg:%}_% chr\?mato%}'glgqylﬁ%lcmirpﬁ-lethafeg% }?%g 16& (]9227 % }(—)&‘ﬁmﬂ(—’; %%) as a off-

whtebfé@deNI\/R (CDC13, 100 MHz) S 17.0 (d, 4.6 Hz), 21.3,

69.3 (d, J = 18.3 Hz), 81.9 (d, J = 179 5 Hz), 109.9,

114.8, 121.8 (q, J = 272.6 Hz), 127.2 (q, J= 4.7 Hz),
16-2)129. 3; 130445-(5ypathy-2Hpyrazyl-3-yB$-axo(Gethioge-5,3 ligaspiyol3.4joct-7-y1]-2-
trmulx?o'ilealyl-%&&oxﬂtmél‘i@b inmhy 1, 181.4; 19F NWR (CDCI 3i

waz} Exanpl e 20 20-1 .
A migeof g 005%& %quoua%%(ﬂ&ﬁ%&rﬁywalmm Qi ppg stirred at
room@empe i \fof ¥ iydl Bo @fs nixtiue ivfeteltaneBéthiabiamd hiynad t1E1 &l 28,(2 ml). The
ré Ivz etd\é 5 3‘;%? g drl n (5 nil) and rra%?e& um
second FiFice 3623‘3‘3‘ 5 B Bt & HnE t%‘?ReFaF‘EEt SoFaction mixture was
pourefiantt brdd waicki (A0m)asd eideel withuily] aeteaBEmi) BDlenSkQama mﬂer was dried over

MgSE) h 9&8 & gndvgh}%ba%%ed clﬁorg’rget?lr%: aceI NE o rS? an %d Jor 0r8ﬁ26 g, 0.2

over concen f&d tnde
mmo}, é7%a|)ra§n@§1§emvdyri eld 20a (2.166 g, 9.5 nmmol, 95% as
Cbr mm SO|Id -37

)\/\)‘

)

'H NMR (acetone d, 400 MHZ) 6 & 1.66-1.76 (m, 1H), 2.00-2.07 (m, 1H), 3.35 (s, 3H), 2.56-2.63 (m,
2H), 2.85-2.93 (m, 2H), 8.04 (dd, J; = 8.2 Hz, J, = 1.6 Hz, 1H), 8.18 (4, J = 1.6 Hz, 1H), 8.22 (d, J= 8.2
Hz, 1H), 11.99 (s, 1H); *C NMR (acetone ds, 100 MHzZ) § 10.2, 13.1, 31.1, 67.4, 102.5, 109.1, 114.8,

122.5 (q, J=271.4 Hz), 127.8 (q, /= 4.8 Hz), 131.9 (g, J = 33.6 Hz), 133.6, 135.6, 138.4, 139.9, 145.0,
175.0, 179.6.
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20-2).

4- (4, 4- di net hyl - 5- oxo- 2-t hi oxo-3-(4-trifluoronethyl phe
nyl )i m dazolidin-1-yl)-2- trifluoronethyl benzonitrile,
20b, [RD66) A m xture of la (0.114 g, 0.5 nmol) and
20a (0.092 g, 0.4 nmmol) in dry DVF (0.3 m) was
stirred at roomtenperature for 48 h. To this m xture
wer e added nethanol (10 mM) and HOJ aq. (3 nl). The

Examgeand 5 mixture was refluxed for 6 h. After being
the reaction m xture was

|l ed to roomtenperature,
4"B'E%E?"ﬁ&Wﬁfﬁl)cﬁﬁi%b?’sﬂ?BJOMWﬁ%@id@d-D”dréttéﬂﬂwiomthylbenzonitrﬂe,
17a,¢RDy9] acetate (20 nml). The organic |ayer was dried
er , ncentrated and chromat ographed
A mpEL ot AT I 0O el G Somegent Q)" § 0.4 e delusme (3 m) ws
heatggq9freflug gord Swhifie beingaiarled thitbdaSiepdatue 3Ge redbtn nmixtorewad Boured into

' .40 & 7. s, 6H 7.45-7.49
cold ?vrzﬁler 9@0 &@%%ésmﬁmgh%%mte(@ggg &g;? O{F’eu'l_& ’lag?rswafglziped gver MgSO,,
concentrpted apgy chrarpgiograph@izdichlorognsthanceriane, L) to ylel®D7a((d.0185 %, 0.044 mmol,
22%Pas2 wikte pddller. 13C NVR (CDC13, 100 MHz) 6 23.8, 66.6,

110.3, 114.8, 121.8 (q, J = 272.6 Hz), 123.5 (q, J
271.1 Hz), 127.0 (q, J = 4.6 Hz), 127.1 (q, J = 4.

.

NC 13Q. 3, B (g, J = 32.9 Hz),, 132.2, 133.5 (q,

J 3. 135.3, 136.9, 138.4, 174.6, 179.9. 15
FaC <1).

3-chlo - chl or onet hyl - 2- (4- et hyl phenyl ) am nopr opane
nitrig$e, 1 21a Trinethylsilyl cyanide (0.27 m, 2 mol)

t e | 0 i xture of p-toluidine (0.107
2 NS (TR SREHY P L0 o Rk edadecone {078 mgiogn s @ - 5.2 B
1H), gg_él(t}, .J;T?é Hz,egg]t -V.W(dm;rjgtm&e Heas =nesHz,t1e1) 86 Mzgmn?a’ 1?0 MHz)
279,58 {189, { Q7 18%, &2ff _ X180 G RS © 9
et hgll%ace?zzf & ah?lt h(é‘hf)vvg@lfs %})t Lz‘édgg,‘é}? ‘tgﬁ% g%?'ltﬁ1§().-7’ 133.3,133.5
(@ 7 TH&2 Sy dRi-o 1103 4565429912088 over MySO4, concentr at ed
and chromat ographed (dichl oronethane) to yield 21a
E nipq #92 g, 0.79 mml, 79% as a brown powder. 21-2).
xa f ) 4- bi sph! or onet hyl - 5- oxo0- 2- t hi oxo- 3- (4- net hyl pheny
4-[3-(Hhiydr ke gl A-dimdthy1-225- did Roimidazolidin-1-y] -2-triffuoromethylbenzpnitrile,
] m xture o

18a, (£l uoronet hyl benzonitrile, 21b, | 7 _
“\“%M(“B 16 g, 0.7 mmol) and 21a (0.122 g, 0.5 mmol) in

Hydrigl(;y ﬁ@ﬁﬁdt(, 0% (3rin), 2GvevmoB twias bdidd a:to%m@:md' O ssleﬁ&aih lf@% 31%(@. r1n§ ©§, 0.4 mmol)
in gl 1 : e wer.e a nmet hano .

i el B O e o G G Bt o A hen 20l of ety
acetate wyap gddsds The preanitlayetfwas wathed Wih wated (@ck 15anly, @€ied over magnesium sulfate,

conceh@FHRE bRl aﬁ&mtagﬂ%}le;de(éﬁmbﬁpneﬁhﬁ%ﬁ g% %\?\}\é?]%a é{)’ﬁ@ﬁ ggocieﬁggxgd, 87%) as a

hi cold water (2 and extrac

WHICPSHYSH ). The organic |ayer was dried over 30 MySO4,
concentrated and chromat ographed (di chl oronet hane) to

Ne. Vi e\ld Zéb (0. 090|9' 0.19 mmol, 38% as a white powder.

i ! !
L N)\/N

an
'H NMR (CDCl, 400 MHz) 6 1.52 (s, 6H), 6.70-6.73 (m, 2H), 7.01-7.04 (m, 2H), 7.92 (d, /= 8.4 Hz,
1H), 8.00 (dd, J; = 8.4 Hz, J, = 1.8 Hz, 1H), 8.15 (d, /= 1.8 Hz, 1H); “C NMR (CDCl;, 100 MHz) &
23.7,63.7, 108 .4, 115.0,116.7, 121.9 (q./=2726 Hz), 123.5 (q, /=4.8 Hz), 124.0, 128.5, 130.5, 133.6
(g, /=33.2 Hz), 135.5, 136.2, 153.4, 157.2, 174.5. '

FsC
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.38 NC)aN S CH3 FsC N O CH2CI CH2Cl 'H NMR ( CDCL3,
400 MHz) 6 2.44 (s, 3H), 3.54 (d, J = 11.8 Hz, 2H),
3.93 (d, J = 11.8 Hz, 2H), 7.37- 7.40 (m 2H),
7.48-7.51 (m 2H), 7.79 (dd, J, = 8.2 Hz, J2 = 1.8 Hz,
1H), 7.88 (d, J = 1.8 Hz, 111), 7.98 (d, J = 8.2 Hz,
1H): 13C NMR (CDC13, 100 MHz) 6 21.4, 42.8, 74.3,
110.7, 114.7, 121.7 (q, J = 272.6 5 Hz), 127.2 (q, J =
Exasdpld19Hz), 128.8, 131.0, 131.1, 132.4, 133.8 (g, J= 33.2

135.5 .136.9 = 140. 169.5. .182. 5. Exanple 22
1518 hggro gt mpte s e e 111 o, 22
Trimektyl Byiyammc@dné oib 1(10mBdbgras dderindybpwiwets tichoietdretab paoluidine (0.107 g,
' rani | i ' . : )

! il Sl oo OB 1w e heibhin e V3 e B opm rempratr
for 17he apd fhen| conrentratqdypnsen\siasusn to obiinae breyomliquid yhégbawasr subjected to
chrorhd¥bgrabAy (Hidhlorbnteltah) Bfyidth 194 (0219 b 03 GRiAIBYNRS, RE6kR solid.
The organic | ayer was washed wth brine 3 X 30 m).

The organic | ayer was dried over magnesium sul fate,

19-2)C 8 nce Int mﬂsor{aﬁdthgm-ﬂﬁﬂypﬂgxgpiig?bxto-3-(4-_meith 1pzhzeny1%igﬁdgéoludm-1-yl)-z-
. | C rone ne: a e, . o Vyle a .

trifly ,rw?'w?‘rmq"}m@of% ﬁgiﬁ%g brown solid. 15 22-2).

A mirfedf (0CY gNb? Bembl) ahid 19a(@0astehy.b plveni)yih Jiry3INEF (bi. 308l ks stidred at room

con Rl PO ARERL Dy RSO o 2200 o e o

mixtyre) waORflyxed for § hdudier) beiing cdolyd PlvFont GnHeraiue, tha eastiqnymigiyregwas poured

into & |50, Mg L g i
into ac%g gagte;ne ?Jt@ﬁgl:j] g{.uy (E?Iéxt:t@& “g’thdﬁxrﬁﬁeagaé 636 21%) nTl'fSé) dﬁﬁaﬁlcv%? was dried over

m) and - aq. L ( . e
MgSQe EoRsentrateg and %%%@ﬁéﬂdﬁ@fmm@ﬁh@e}m@wﬂﬁ 19Af(9-3.=¢8 § 814 gnol, 80%) as
a whigsowaek. t 0 room tenperature, the reaction m xture was
poured into cold water (20 ml) and extracted with
ethyl acetate (30 m). The organic |ayer was dried
NC.Qve MySOH4 oRtlent rat ed and cbr omat ogr aphed (et hyl
|e pe”@e, 2:1) to yield 22b (0.143 g, 0.33
Fsc et ,~No6%)~ &8 a white powder. NCS ni[F3C N N-"-Y--
COOH ; HNVR (CDCl 3, 400 MHz) 6 1.47 (s, 3H),
1.78 s,(';;??jg’s, 7.39 (d, J =7.7 Hz, 1H), 7.63 (t, J =

7.7 Hz, 11-1) 7.76-7.82 (m 2H), 7.90-7.98 (m 2H),

H NYROE TN, 400-ME2)S 149, (s, 13H),, 2.4, (9 GH). 35 (ddsy; = 4BTHRIMR= 10.0 Hz, 1H), 4.71
(dd, £, Asb3z, 30010 He, 1H), 7.22-7.26 (w, 2H), 7.35-7.39 (m, 2H), 7.82 (dd, J; = 8.2 Hz, J, = 1.8
Hz, 1H), 7.93 (d, J = 1.8 Hz, 1H), 7.98 (4, J = 8.2 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6 17.0 (d, J =
4.6 Hz), 21.3, 69.3 (d, /= 18.3 Hz), 81.9 (d, /= 179.5 Hz), 109.9, 114.8, 121.8 (g, J = 272.6 Hz), 127.2
(g, J=4.7 Hz), 129.3, 130.9, 131.6, 132.3, 133.3 (q, J = 33.2 Hz), 135.3, 137.0, 140.5, 174.1, 181.4; “F

NMR (CDCl;, 376 MHz) 6 -62.5, 110.9.

Example 20

20-1). 2~methyl-2-(4-triflnoromethylphenyl)aminopropanenitrile, 20a

A mixture of 4-trifiuoromethylaniline (1.61 g, 10 mmol), acetone cyanohydrin (5 ml) and magnesium
sulfate (2 g) was heated to 80 °C and stirred for 12 h. To the medium was added ethyl acetate (50 ml) and
then washed with water (3 x 30 ml). The organic layer was dried over MgSO, and concentrated under
vacuum to dryness to yield 20a (2.166 g, 9.5 mmol, 95%) as brown solid.
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MHz) 6 20.6, 26.2, 67.6, 110.1, 114.8, 121.9 (q, J=

272.6 Hz), 127.2 (q, J= 4.7 Hz), 128.9, 131.0, 130. 2,

132.5, 133.2 (q, J= 33.3 Hz), 133.7, 134.7, 135.4,

135.8, 137.3, 169.8, 175.3, 180.7. -39 Exanple 23

23-1). 1-(2-nmethyl phenyl)am nocycl obutanenitrile, 23a

Trinmethylsilyl cyanide (0.66 m, 5 nmol) was added

dropwi se to the mi xture of p-toluidine (0.321 g, 3 5
20-2pmol ) and %@de)hemakﬂsm-%ﬁmi&3g4-tﬁﬂm&hét?ylﬂ'ﬁ%yl:quﬁﬂd‘a&blﬁml 1-yl)-2-

. roomtenperature for and
nﬁ&é}gkﬁ%% Egb Skggﬁll vacuum to obtain a brown
A m.].xp%q‘)fdav(ﬁ il %g,\/oa%mslgbja@bszdf) 02 & HrdommbdD dyr dp IDMF (0.3 ml) was stirred at
roorr(tgxhgé?zltﬁE RRE Hafberjus e @L:drq Zt%gn%%m?o%e‘loqm) matici nm% ). The second

as a sh soli
TIXTYFE (W3S E?ﬂ&xeéyf@rrﬁ Iy dtesbei- aepled o ippra trpinprae7 theirezimpitrire was poured
into beld 4ate® ¢40- i) Yoot eRiractbd withi diy¥ Qée%i@etj@yrhlpeﬂéo&é&{c IL}eer Jyas dried over

e of la (0
Mgsés ﬁ"’(“%“”@?é]a@‘ﬁhé"@twbsd @ﬁhlaﬁ%wtm@ ‘(%oﬂeéd by (0:) g, 2 256 mmol, 64%)
as a gliierppederat roomtenperature for 3 days. To this
rrixture wer e added nethanol (10 m) and HO aq. 2N, (3
The second m xture was refluxed for 6 h. After

triflt

%ﬁ cgol CFpom tenperature, the reaction mxture

olr to cold water (20 mM) and extracted with

FaCet tiyl Nacet (30 mM). The organic layer was dried
over concentrat ed and chr omat ogr aphed

(di cH®or rrethane) toyield 23b (0.116 g, 0.28 mmol,
- Ngﬁceg%@smm W75 FAC] NS 20 HMR, g,
J2= b8 Hg, 1@’417197((% 7@ Hz,zlf%si 92 (¢6’ T3 HaHH); “GNMR (CBCL,J 100 Mifiz) 6 23.8,

66.6,H20.3 1.8, 181 SQq,YIJ@iz(erz) 3h. 5 (of /8 ¢ 7897 @"iiz) »1%70 g; 2= 'Z‘Zejnzi 2125 1(g,J=
1H), 7
758 B 155 br r\fﬂ‘{%béeﬁé Bibis. 25 b0 4358, 1368, bo5-8 7, 1799

32. 2, 67 6, 109.9, 114.9, 121.9 (q, J= 272.6 Hz),
(q, J= 4.7 Hz), 127.5, 129.8, 130.2, 131.9,
Exa%g.z , 133.4, 133.5 (q, J= 34.3 Hz), 135.2, 135.8,
21'1)13'?1.119!'0'zl@r@meﬂ!m-G'm&HﬁPWenvmﬁmEbmﬂiiﬂnemﬁ'ﬂe,&451 1).
Tﬁm&thﬁﬂ?gﬂ@@%ﬁé W%aQ%lp\ng JdPéd cg‘gjf\mseato a r%ﬁﬁéea((fgptg m@(g 107 g, 1

le Iinto m Xt
mmoy e L-Pirelpnincons @rZSégazrwza@ T(x@re@@ommxt@e macHe}t to TR and stirred for

6 h. ’B)Xiﬁeﬁxﬁmﬁ%f wa/BIBH 29 VIS etﬁﬁfa%é?fgld R¥en Qvag'L%tﬂ &;ﬁeref? §t28 rr]ne() The organic

S er
lyer SfaF a"Vi’foMgge@a%mFﬁFﬁth Hd RO OBl (GrraroeflEne) 1o yeld 21a (0,192
g, 0.70 enmed,'TOVh) asd bedwt gowdiS  concent rat ed under vacuumto
ield 24a (0.522 g, 4.75 mmol, 95% as a colorless

y g

l'iquid. :
21-2). 4-(4,4-bischloromethyl—5—oxo-2-thiox0-3-(4-methylphenyl)imidazolidin—l-yl)—Z-
trifluoremethylbenzonitrile, 21b, [RD67]
A mixture of 1a (0.16 g, 0.7 mmol) and 21a (0.122 g, 0.5 mmol) in dry DMF (0.5 ml) was stirred at room
temperature for 10 days. To this mixture were added methanol (10 ml) and of HCI aq. 2N (2 ml). The

second mixture was refluxed for 6 h. After being cooled to room temperature, the reaction mixture was

poured into cold water (20 ml) and extracted with ethyl acetate (30 ml). The organic layer was dried over
MgSO,, concentrated and chromatographed (dichloromethane) to yield 21b (0.09 g, 0.19 mmol, 38%) as
a white powder.
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4-(4-im no-2-thioxo-1,3-diazaspiro(4.4]non-3-yl)-2-tri
fl uoronet hyl benzonitrile; 24b Triethylam ne (0.101 g,
0.1 mol) was added to a solution of la (0.684 g, 3
mol ) and 24a (0.33 g, 3 mol) in dry THE (5 m). The
reaction mxture was stirred at roomtenperature for 5
h and then concentrated to yield a brown residue

d to flash chromat ography 5
Io ’o thd e/ acetone, 93:7) to afford 24b (0.741
Fan 73% . 24-3).

4- 4- lI‘Ia.,loxo13d|azasp|ro[4 4)non-3-yl)-2-trifl
uor on®t hyhﬁﬁ%ﬂzonltrl le, 24c, [RD77] A nixture of 24b
‘Hhﬁ}&”’l g, 19 mmol) in HAJ ag., 2N (4 m) and
HHdr 4?(2W§2%§ PidaB 64 (4 & =raf8l Hix 2HS, 0193 1d,ly.= Af4 BY, ZH) 737.
7.40 lae) 21D, Izm‘rﬂdrﬁtz 9orig re.= r XtU
o 2 e Qe TS 28 i P TR A e e 10, 7.

s col d wat er
@, Jm%%ﬁéﬁi@ gg‘éﬁ%ﬁ@‘?aéoﬁ\@i@ ‘Tﬁé404r2g?aﬁ43: N@J,er4Ra21.7 (q, J = 272.6
Hz), #2724, .bv &7 Hyp SE¥18, 18nOIQEN, r1a.t$d13§wq7£d§r39r2£&§gg pli}gg 140.9, 169.5,

1824 di chl oronet hane) to yield 24c (O
97% as a white powder. NC FsC )aN N H O'"HNM

(CDC13, 400 MHz) 6 1.86-190 (m 2H), 1.96-2.05 (m

Exaffh 22 2. 26-2.30 (m 2H), 7.80 (dd, J, = 8.2 15 Hz, J,
7.92 (d, J= 1.8 Hz, 1H), 7.97 (d, J=

22-1)81-%-mthy12pﬁn’_%amot{ylglghexh.hgn;trlleSﬂal\lNR (CDC13, 100 I\/HZ) 6
Sodit®b cyanidd . M5, 751me1) 349 added Jtélé I:ETL% 2 fg,gr(cnghc aid (@41 I'g4 3qumol) and

2
a"et"pjé%; m% %%HIST%EGmfcetf7®1q9 %79 1g)). "Examqwlhm xR0 \Q'fs) stirred at room
tempefatfrg for 42 hiahd thahsomyl of ety Q¥Rarwd s Ha@OT e o?geaglc a%%s as [“ﬁ%%% ]w1th brine

\ 2tr|tlu thylbenzonltrl
(3 x i(ﬂﬁﬁ %16 ArLan%c 1% 8‘@% Waye% concentrated and chromatographed

A m'xture
(dichlgrogethpng;agdsoncy 20k 16} 5 yield2d m(dsm-gh & Rfhof, @Ogﬁasg b %n%%l ;qmol )

and 4- fluoronitrobenzene (0.056 g, mol
222 di mret hyl formam de (0.5 m) was pl aced under argon in a

Yseal ed-Hibé-carne-hotinerbmethyldGnyD-§ Mxn@hﬂMo}&Q—th@ﬁﬁMﬂEbhdm-l-
yl]bemi)ctauaezz gured into ethyl acetate (5 nl) and

d ter (2 x 10 nil). The organic |ayer vvas
6%%4 gké\;a 8D 508 A28t 1P %e &5 ramel) incly DMBIQS EBRRe dnmd at Toom

tempe(ao.jn@fwt ddoynEbohhinR)xtlOwk Séldéd %@mm{opcl@ ﬁ% agd H%NQ 8 irf ngoﬁl)NW second

mixtuf} é&i‘%ﬁxe}#ﬁz@é ng\r_)??okd Moeﬁwmamfel ﬂg(}eal:u@ﬁm(xmre was poured

into cgfq)watez (AU mP 208 etmacted With Rhyd Zcezaté]f?zo(ﬂr_ﬂjl 1Thezr%§%amc lﬁfer vz glx?ed over

/. 85
MgSOimongeerated anazchgo%%t gra?h%(S thal acgfateg:e:gane 2:1) to yield 22b (0.143 g, 0.33

mmol 6%) as a white powder.

NC
RN S =
[ /lk m
X
Ny
COOH
O
i
H NMR (CDCl;, 400 MHz) 6 1.47 (s, 3H), 1.78 (s, 3H), 7.39 (d, J=17.7 Hz, 1H), 7.63 (t, J=17.7 He,
1H) 7.76-7.82 (m, 2H), 7.90-7.98 (m, 2H), 8.22 (d, /= 6.8 Hz, 1H), 8.96 (bs, 1H); 13CNMR(CDC13 100
MHz) § 20.6, 26.2, 67.6, 110.1, 114.8, 121.9 (g, J=272.6 Hz), 127.2 (g, J = 4.7Hz), 128.9, 131.0, 130.2,
132.5, 1332 (q, J=33. 3Hz), 133.7, 134.7, 1354, 135.8, 137.3, 169.8, 175.3, 180.7.
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Hz, 1H), 8.39-8.43 (m .2H); 13C NMR (CDC13, 100 Mz)
6 25.2, 36.5, 75.3, 110.3, 114.8, 121.8 (q, J = 272.6
Hz), 125.2, 127.0 (q, J= 4.7 Hz), 131.4, 132.1, 133.6
(g, J = 34.3 Hz), 135.3, 136.9, 141.7, 148.1, 5
175.6, 180.2. Exanple 26 26).
4-[ 1- (4- cyanophenyl ) - 4- oxo- 2-t hi oxo-1, 3-di azaspiro[ 4. 4
]non-3-yl]-2- trifluoromethyl benzonitrile, 26a, [RD54]
10 A m xture of 24c (0.0678 g, 0.2 mmol),
Em&ﬂﬁ-%;azabicyclo[S 4. 0] undec-7-ene (0.061 g, 0.4 nmol)
- fluorocyanobenzene (0.048 g, 0.4 mol) in

23-1 & mythylphensbaniooyaloButakenitvites 232l aced under argon in a
Trir @Ry 1881 & Qﬁ&ﬁ, for

rEZSLf?on}H?n&x ﬁ?gﬁ Was g D7 eééldgdgr SPETRIN tg%%’@?ﬁ? QPI( tplyjgige (0.321 g, 3
mmgh) and eyelqbpngpe: (hr2 %\ét“@lam@? The tegctioh nixtith eaostigad htcodri@perature for 6 h
and i ddﬁd fichted\(Bder ViR
21 EP ) 9t deer %d%ﬁ? g?%%gr%ane aa&}gfléfvas Sgigcted) topgEpmatography
(cicfloragn Hﬂ@ﬁ‘ 2398084185281 et 87% puovmsml ~| S CN

F3CNN O ~|t 1H NWVR (CDC13, 400 M—|Z) S 1.51-1.55

m 2H), 1.90- 1 93 -2.16 2H)

33-2.38 (m @"ﬂ%%%‘bs Gﬁne@ﬂyhenﬂ)ﬁﬂ-dﬁa@wwm 4]oct-7-yl)-2-

trlﬂgm)omthyg@nzmwe,(m, [RDT); 13C NWVR (CDC13, 100 MHz) 6

A nﬁ)'é_ttug:]oi 3% (7051 114 g7(55 ﬁmoél/agg%? 80]()?3 ?g 2 %]ﬁ]ﬁ) %@iDW (é%%ﬂllwas stirred at

TO0: ?glpgrag.lq: forJS daz@ Tﬂ g mixtpy yere 2&Bd &eth?uﬂﬁ (19, ml] 361 C1 aq. 2N, (3 ml). The

ecohd thifhure kﬁreﬁu&e&&g 6.
ok T Ly A%nv' SFRlsocils ol semocratie, ey i wa
P mnfo, \gaéﬁ el @teflowtgfglybacetgte 530nmm IT)he wzgs:ualigl& @vas dried over

Mg&co @nednteited Bd Ofrofatb@hpted l(di&l&&ne'%%ﬁe)% ] '})351% )usa%% :% mmol, 56%)

4- pi peridinone (0.678 n-ac
asa%%mﬁﬁ%%é!(S m ). The reaction n1xture was stirred at

roomtenperature for 6 h and then 100 m of
di chl oronet hane was added. The organic |ayer was
mashed mnth a solution NaOH, 2N (2 x 50 m), dried

sulfate concentrated and
h d (DCM and then acetone) to obtained
F3027a ( 3.15 mml, 63%. 30 27.2).
4-(4-i SththyI 2- thloxo-l-(4-nethylphenyl)}1,3,8-
tr|a29 o[ 4. 5] dec- 3-yl ) - 2-
H NV éﬁ%ﬂrq ? tri -42 Tri et hyl am ne
] édo g g Mﬁé} %3%&@5% (55 HY 2128340 f(mi, 3H), 8.58286 (m, 3H),
TAEIE 7Iff"7?ﬁ5’ﬁ)‘Hhr’i@"}277‘a 0ID1ASY(AAD), 5 8.2 He, J; = 1.8 He, 1H), 7.97 (d, /= 8.2 H,
1H), 8.00 (¢, /= 1.8 Hz, 1H); C NMR (CDCl;, 100 MHz) 5 14.2, 18.0, 30.7, 32.2, 67.6, 109.9, 114.9,
121.9(q./=272.6 Hz), 127.0 (g, J = 4.7 Hz), 127.5, 129.8,130.2, 131.9, 132.3, 133.4, 133.5 (q, /= 34.3

Hz), 135.2, 135.8, 137.1, 138.0, 175.3, 178.7.

Example 24

24-1). 1-aminocyclopentanecarbonitrile, 24a

Ammonia anhydrous was bubble into a mixture of cyclopentanone (0.452 g) and trimethylsilyl cyanide
(0.66 ml, 5 mmol). The excess of ammonia was refluxed by a dry ice-acetone condenser. After 1 h of
reflux, the ammonia was allowed to degas form the medium and then the remaining mixture was

concentrated under vacuum to yield 24a (0.522 g: 4.75 mmol, 95%) as a colorless liquid.

-40-
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mol) in dry THE (2 nil). The reaction m xture was
stirred at roomtenperature for 20 h and then
concentrated to yield a dark residue which was

subj ected to flash chromat ography
(di chl or onet hane/ acet one, 90: 10, and then acetone) to

afford 27b (0.059 g, 0.13 mmvl, 26%. 5 27-3).
=4 0xa- 2-thioxo- | - (4- et hyl phenyl ) -1, 3, 8-t
2472)_4ﬁﬁg%f?é—?%lzﬁéﬁﬁﬁglgéswty??ﬁlﬂ9—3%6-%11&0%&& be)nzonitrile, 24br
Trietiyl3mipe Gr! Gt hly mimoh 76m added kceg sobifion of BOBAL4 A Mnkiol) faﬁ%é’zfa (033 ¢,3

oD Ah THP al). UFhe Fedcli . A o (Lo
mmoB Ah 4P B gnrR ?I'h\%gszf ﬁ&olﬁx Qw'gpsi?r]taegxa’t T ge?'lpﬁtza afOérS h and then

concrﬂg-tath nol o’?‘é eated to rée
"CBETRY Lool'BY o FUBIm eedHservdidr evast hvebjeaaictth OMatl XdnirShiography
(dmhimepmmeekoﬁenpsW)Q@Lt%rd\mg}.711%,] gy mnlﬁo?ﬁ%?_ extract ed

wth ethyl acetate (10 m e orgari c 'ayer was
dri ed over MgSM4, concentrated and chromat ographed

24—3?(ﬁ(ﬂ?b@rtbhm-h,am;@ﬁbB%on@jlﬂﬂhiﬁxﬂ;r&h&h bénsGnifrie, 322 77)
A TP oS e s e b

for 1 . After Yeimpyoplag torpym temp@OuR, Bdrehetion dldire was e(dsintog’r water (20 ml)

and eRiradfbd il ctaa:'b4 3 2.61-2.72 )
chro 7 : 18- 7- %g ?{‘;nL e2H) X O%‘ﬁ)?é‘.%%g%é“"( .:%’érz‘fiﬁs’ d}'lgg @ger(légéof,,\]efon@ntrated and
T iographed (Gohlaromethage) ip yielfiAge (02 £62. [ Xpmd-9706)8s httvhitelidwder.
8.22 (d, J= 8.2 Hz, 1H): 13C NMR (Acetone-d6, 100 NHz)
6 20. 3, 31.4, 45.1, 49.8, 65.1, 109.1, 114.8, 122.4

NC
=8275.1 Hz), 127.7 (g, J= 4.8 Hz), 130.0, 130.5,
r.c 23 N(ﬂq .HJ= 32.6 Hz), 132.6, 133.5, 135.6, 138. 3,
¥ 139. 4, M4, 0, 180.6. 20 Exanple 28
4- (85 | - 4- oxo-2-thioxo-1,3,8-triazaspiro[4.5]dec-3
-yl)-2- fl uoromet hyl benzonitrile, 28a, 25 [RD52]
1T NMED n S, synthesi zed according to the
. proce hg%&%%?\éﬁ'ﬁgﬁoi@ﬁ Pht %6r2.05T(®. 3952966.30 (AQES, 7.9d dd,J, =82
> 2 FIS 1T AR 7R K, = 18 HA1RES 97487~ 8.2 Hz, 11) 8.20 (b, NH); “C NMR (CDCI,

100 MHz) & 25.3, 38.1, 71.0, 110.1, 114.8, 121.8 (g, J = 272.7 Hz), 126.8 (g, /= 4.7 Hz), 131.9, 133.6
(g, J=34.3Hz), 135.3, 136.7,176.1, 179.8.

Example 25

25). 4-[1-(4-m'trophenyl)-4—oxo-2-thioxo—1,3-diazaspiro[4.4]non-3-yl]-Z-ﬂiﬂuoromethylbenzonitrile
25a, [RD53] ’
A mixture of 25¢ (0.0678 g, 0.2 mmol), 1,8-Diazab_icyclo[5 4.0Jundec-7-ene (0.05 g, 0.33 mmol) and 4-
fluoronitrobenzene (0.056 g 0.4 mmol) in dimethylformamide (0.5 ml) was placed under argon in a
sealed-tube and heated to 130 °C for 40 h. The reaction mixture was poured inio ethyl acetate (S ml) and
washed with water (2 x 10 mil). The organic layer was dried over MgSO,, concentrated and
chromatographed (dichloromethane) to yield 25a (0.038 g, 0.084 mmol, 42%) as a white powder

NC s / NO,
£C

41-
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"H NMR (Acet one-d6, 400 MHz) 6 1.93-2.00 (m 2H),
2.09-2.16 (m 2H), 2.25 (s, 3H), 2.42-2.49 (m 2H),
2.75-2.80 (m 2H), 7.97 (dd, JI = 8.2 Hz, J2 = 1.8 Hz,
1H), 8.11 (d, J= 1.8 Hz, 1H), 8.20 (d, J= 8.2 Hz,
IH), 9.80 (bs, NH); 13C NWR (Acetone-d6, 100 MHz) S
32.9, 45.4, 50.1, 62.3, 109.1, 114.8, 122.4 (q, J=

1 127 5 (g, J= 4.8 Hz), 131.8 (q, J= 32.7
H Nﬁésl@fﬁg}‘% viigis 6-%3-1@6.(@, 2H)3BIM! .93 (6 2, ABER. B (e 2H), 2.37-2.40 (m,

2H), EX& Y én,290), 7.85 (dd, J, = 8.2 Hz, J,= 1. = -
sz, thy iy _)((W)A 4 i et R a o855 Y R di R 4e 7 = 82
i) )4%5%‘2 |(GBFbridP MHD &R 865 758, 110.RU 18S0B3 8 (g, J =
272636 ad 2R0 (590687 Has 134 L hegi1zed 6@9&@&@}&% 18931889, 141.7, 148.1
et al [J. Ster0|d1. T

175,5&[3@923dure descri bed by Teutsch 1
iochem Mbdlec. Biol. 1994, 48(1), 111-119]. NC OH

FSC NN OW '"H NW (CDCL3i 400 MHz) S 1.55 (s, 6H),
Examplof- 1. 62 (m 2H), 1.86-1.89 (m 2H), 2.25 (bs, OH),
2, 3-65- 3.71 (m 4H), 7.74 (dd, Jf =8.0 H, J_=1.8
1z, 1H), 7.92 ( d, +-B=(4scygnophenyidyoxo2: 188 x¢-tl,3-dikmaspird (4t non-3-yl]-2-
triftudrdpethybedBhVRGGRPs3, 100 MHz) 6 23.1, 24.7, 29.6,

, 65,2, 1Q9.7,.114.9, 121.9 (g, J = 272.6
A m"‘é@? ,%f 2‘%"/.3?8(% ?'%ﬁm‘g): &-Sigiazabioygipl S Ojurgige- T-cer(0.00Eg 34 Amol) and 4-
oox bt (004837 03, mbhlh iSamd 8 oRmarR 2104 B 30hs o) s argon i o

rbonitrile, a

sealedl i but ane
aledl:l\-t/gl'i%ﬁ %LM 8 qglyc%S r%l dga - i T5ackon W@ FRHPaErdrinte ethyleacetfte (5 ml)

t hyl am ne was

and W@p oBth ween@ ¢ 0L02mD) g The3ommid Jayernelas Mdd%h)(/fgﬁq, g:lgncentrated and

chronBi@apHEE (didhicrtbtithne)to ﬁg@bﬁa ﬁrbg%lé Oi‘ﬁg ﬁ’\fr%igrﬁ[‘%é%?a?"g?% gowdsr.

The m xture was stirr
dryness to obtain 30a (0.33 g, quantitative). 30-2).

NC 5- mgt hyl ~8- - 6-t hi oxo-5, 7-di azaspiro[ 3. 4] oct - 7-yl
-24triff I yor dpet hyl enzonitrile, 30b, 25 [RD73] A

FsC” MR We (0.114 g, 0.5 mml) and 30a (0. 055 g,
0.5

: indry DM (0.2 m) was stirred at room
t enp@r e for 0.5 h. To this m xture were added 10
m of nmethanol and 2 nil of 2N HCL. The second

ol o e Sk v BT
Into o’Ir%ﬁwa &1 (@03 Y939 Ent2HRCTRUMRI (CRCBE 109IMHz) 6 25.2, 36.5,
7>, 146311488 1180, 17)s, 12MeqOr-gamiearh Aol WS £ k0 %1320 1336 (s

=343 WipHhe GRNCON S %&{)’,Oﬁggéﬁgfgggt ?8@2268, 0. 435 ol ,

(di chl or onét harie)
87% as a white powder. -44 NC SI|

Example 27

27-1). 1-methy1-4-(4-methylphenylamino)piperidine-4-carbonitrile, 27a

Sodium cyanide (0.318 g, 6.5 mmol) was added to a mixture of p-toluidine (0.535 g, 5 mmol) and 1-
methyl-4-piperidinone (0.678 g, 6 mmol) in acetic acid 90% (5 ml). The reaction mixture was stirred at
room temperature for 6 h and then 100 ml of dichioromethane was added. The organic layer was washed
with a solution NaOH, 2N (2 x 50 ml), dried over magnesium sulfate, concentrated and chromatographed
(DCM and then acetone) to obtained 27a (0.722 g, 3.15 mmol, 63%).

279, - .
7.2) 4-(4-1m1no-8-methyl-2-thmxo—1-(4-methylphenyl)—'1,3,8-triazaspiro [4.5)dec-3-y)-2-
triﬂuoromethylbenzonitrile, 27b

-42-
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FSC NNCH3 O~ "HNW (CDCl 3, 400 MHz) S 1.95-2.06

(m 111), 2.21-2.32 (m 1H), 2.58-2.71 (m 41), 3.44

(s, 3H), 7.77 (dd, J, =8.2 Hz, J2 = 2.0 Hz, 1H),

7.89 (d, J = 2.0 Hz, 1H), 793(d,J:8.2 Hz, 1H);

13C NVR (CDC13, 100 MHz) S 13.7, 30.3, 30.4, 66.1,

109.7, 114.9, 121.9 (g, J = 272.6 Hz), 126.9 (q, J =

4.8 Hz), 5 132.1, 133.2 (q,J: 34.3 Hz), 135.2, 137.3,

TriethyBmihe (A.08 02.mB4) B3s. added to a solution of 1a (0.228 g, 1 mmol) and 27a (0.114 g, 0.5

mméh hsﬁg?%?% { _l'ﬁll) gléh%lz ggﬁ(:lg? lrgxtlgrl %g%&rm TOO eg}lpegmﬁ }or %Oth and then
OSWI de (y®ldd 2 daty remdreadulech t wast habjedted utoe iﬁshS@hromatography
(@icKihoREBuriacebnd, JOTTB) hd kil HleRELIA < B5E SIS0, o?&%@ qgmﬁl )26‘K 0)

After being stirred at roon1tenperatu
reaction mxture was poured into ethyl 10 acetate (20

273 ) and t h@(ﬁ-ﬂﬂ&ﬁﬁﬂ%xﬂ‘ﬁtﬁmﬂ@ﬁ%ﬁmﬁ Ozii)h&%ﬂﬂ 3 8-tr}-£:§splro[4 5&dec-3—yl) -2-

nic |aver over concentr at ed
t"ﬂﬂﬂg ﬁ@?%ﬁ?@ﬁﬂ@wg%ﬁ?%hgﬁronethane.acetone) to yield 30c
A m{x@ur@&f7278,(0.0891g7 6. IBr‘m‘niol) iB &Y aq. 22N a i 'mtcamamdle(e miN&asHeated to reflux

for f lg’ g\fl\lébei;g' ?o_lsd tfoom Eanyirag{\%g&; (?ﬁchq{l'lfﬂlxtm‘f vgzﬁ%;?rr%dlmtorﬁold water (5 ml)

and gppgactecg witR efhgl acgtefe (10 7S Q"h( drganjc fay&. Washdried et MgS0,9chncentrated and

chro(nqggraélim)ed leﬁﬂ&orﬁzhane-l%c(e:t&nj 4?%8 yb@? c%@ %5% %g O%mﬁxog 99%) as a white

powds. 3 63.4, 108.1, 115.1, 121.6 (q, . = 2 72.6 Hz),
122.9 (q, J = 4.8 Hz), 127.9, 133.5 (q, J= 34.3 Hz),

NG 135.3, 136.5, 152 7,174A. 20 Exanple 31

. 19ret ocvcl opent anecarbonitrile, 3la
n bubbled into a refrigerated m xture of
FsC cyclo nt¥none (0.252 g, 3 nmol) and trinethylsilyi
cyani 96 g. 4 mmol) until the vol une doubl ed.

The nPxtureyyas stored 3 h and then concentrated to
dryness to o bﬁln 3la (0.372 g, quantitative). 25
31-2).

"H NMR {Apstankryik, 400 M) 2- 1193+ 1Pl IH) 0820 it OXDY 24BNQIBEG- 324228 (m,

2H), 9238t 5'3&%,%102’%(%”419)9”;21@”/' 3o 5@1%?8 36%‘?’%] @%Eﬂ% '$ 1y, J, =
1.8 % IHW(lE)I(ﬂ:f ngsz*TIiﬂIB{) Rerd (‘%t]I'TS(QeHZ an); ‘Sﬁd@ﬂlt(émpa’e,uﬂ@mu) 5203,
31.4f 431, 89.5, 68.1, 100.11 N4, mM\Hfﬁ:mﬁ %?@'ng g 1300, 1305, 1319 (g,

= %@5@3? 8313851‘13?16213ﬁ3 %ﬁgt“*e}”tﬁ)e}’Wg‘5 cool ezefgnr o{)nmx

tenperature, the reaction m xture was

Example 28

4-(8-methyl-4-0xo0-2-thioxo-1,3,8-triazaspiro[4.5] dec-3-yl)-2-trifluoromethylbenzonitrile, 28a,
[RDS52]

Compound 28a was synthesized according to the procedure described in patent US 5958936.

3C N ,N/H
d}~ﬂt::3
N

CH,

-43.
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poured into cold water (20 ml) and extracted with

ethyl acetate (30 m). The organic |ayer was dried

over MSO, concentrated and chronat ographed

(di chl oronet hane) to yield 31b (0.159 g, 0.45 mol,

90% as a white powder. 5 NC )aN -CH F3C N3 OQl-b

"H NVR (CDC13, 400 MHz) 6 1.91-2.05 (m 6H), 216221

(m 2H), 3.27 (s, 3H), 7.77 (dd, J, = 8.2 Hz,
i }ﬁﬂﬁ 1) )
B il (Reorb kog @iﬁ/&% &])0&(%1 %Iil‘gé o&]_zé% . grg?} 2(5‘2&#12 242249 (m,
2H)f%37542 307(31 % 1@"9(‘15 szﬁéﬁl@z le?lgglz,(lél) &Jll:(dzﬂ?lsﬂazl)ﬂ) 8.20 (d,J=82
Hz,ﬂi%ﬁs»@o e Mdﬂ%}toneléé 20883 Zs, 494, sb.5624189.1. 145, 1224 (g,
T sle B AR A (ol A ol Tl A IR 21804

trifluoronethyl benzonitrile, 31c, [RD76] Hydrogen

e{%i de (2 mM, 30% was added to the m xture of 31b

. , 0.2 nmmol) in glacial acetic acid 15 (3 m).

4-[344-hpdrokybiutyl)-45t-dirnethyl-5-ox ¢-2-tiivsiomiif £0 BdivH1 1) DirifliOrdinethyeenzonitrile,
RU§ﬁ)? tion mxture was poured into ethyl acetate (20

and then washed with water (2 x 20 m ). The
Comppyupd HE59063 ws syribesided adordingto tetpBioddure desmibedityr Benesch and

et al ﬁmwcmmleé%zﬂhiﬁﬁ%ﬁy h@ﬂ?wﬁ‘cet one) to yield 3lc
0. 057 g, 0168mm ‘as' a white powder. NC I O

F3CNN—CH3 O 20 HNI\/R(CDC13| 400 MHz) 6 1.88-1.99

. 12-2. (n] 2m $2.98 (s, 3H), 7.88 (d, J =
, = 8.2 Hz, J2 = 1.8 Hz, 1H),
1.8 FE 13C NVR (CDCL3, 100 M) S

/5 34, 8, 70. 1 108.0, 115.1, 122.0 (q, J =
272 56 122.9 (q, J = 4.9 FE) 127.9, 133.5 (q, J =

1 176. 1. 25 Exanpl e 32

5 N Sy ﬁs%"l FRizh 185 F Pk 3381152 (51 D 556 L i P d3bs, ORD, 3.65-
3.71[(8, 4. B7434,7; 3 B)0-Ez vy + 1.8 &z IHYEL.Syd; benzon| tH) b.88 (4, 32&.0 Hz, 1H);
Lo IiIRIBDCL oo MEz) 5 23.1, 247, 29.6, 43.9, 617, 65.2, 109.7, 1149, 121.9 (g, 7 = 272.6 Ha),
127.1 (g, /= 4.8 Hz), 1322, 133.7 (q, /= 343 Hz), 135.2, 1372, 175.3, 178.2.

Example 30
30-1). 1-methylaminocyclobutanecarbonitrile, 30a
Methylamine was bubbled into a refrigerated mixture of cyclobutanone (0.21 g, 3 mmol) and

trimethylsilyl cyanide (0.396 g, 4 mmol) until the volume doubled. The mixture was stirred 3 h and then
concentrated to dryness to obtain 30a (0.33 g, quantitative).

30-2). 4-(S-methyl-8-oxo-6-thioxo-5,7-diazaspiro[3.4]oct-7-yl)-Z-triﬂuoromethylenzonitrile, 30b
[RD73]

A mixture of 1a (0.114 g, 0.5 mmol) and 30a (0.055 g, 0.5 mmol) in dry DMF (0.2 ml) was stirred at
room temperature for 0.5 h. To this mixture were added 10 ml of methano] and 2 m! of 2N HCL. The
second mixture was refluxed for 2 h. After being cooled to room temperature, the reaction mixture was
poured into cold water (20 ml) and extracted with ethyl acetate (30 ml). The organic layer was dried over
MgSQO,, concentrated and chromatographed (dichioromethane) to yield 30b (0.148 g, 0.435 mmol, 87%)
as a white powder.

H
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A mxture of 7b (0.042 g, 0.1 nmol), DBU (0.023 g,
0.15 nmol) and i odonethane (0.073 g, 0.5 nmol) in DW
(0.3 M) was stirred for 15 h at room tenperature.
After DVF bei ng evaporated, the nedi um was
chr omat ogr aphed (di chl oronet hane) to yield 32a
(0. Ollg 0.026 mmol, 26% as white powder. NC I SI CH3
FSC NN~L N5 CH3 1H NWR (CDC13, 400 MHz) 6

NC. 1.88- 1. 65 (m 111) 2.04-2.13 (m 111), 2.45 (s, 3H)
g Q 7 (in, 3.06-3.10 (m 2H), 3.58 (s,

OHalsoner) [2.70 (s, CH3-N, m nor isoner)],
7 20- 4 (m 4H), 7.75-7.91 (m 3H); (CDC13, 100
2/6, 21.4, 30.2, 33.7 (35.3 for the other
1 |soner) 66. 9, 109. 1, 115. 2, 122.1 (q, J= 272.5 Hz),
H NMRECBCYs q400M{21) DL 06 RJIH3, 2 2038 24(m, 180 .2658-21B2(n8 4H), 3.44 (s, 3H),

7.77 (11&331, 2 s(ﬂHz,Jf % ﬁz HE), 7.891@, 133:0%1,, 181 793 @43P=82 2 (uf Bc nvr

(ODCh. {1 DA 504701 s Sk AL BBl § =576 Beiraehy (o 3 45 T,
132.1f 3B 0XQ =123t ks o nizdazabkii di7es4- yl i dene] - 3-

et hyl -t hi ourea, 33a, [RD91] 15 A m xture of 5b (0.06

g, 0.149 mmol ), ethylthioisocyanate (0.087 g, 1 mmol)
30-3).aR03- :ﬁ}.thvx(écs-&axogs,7-amﬂﬁpum]o}ct-wl) Piittd ddovhetiiIben¥@Sitrile, 30c, [RD74]

i B, TS BBl A QR Aol o
acid (3 odt After, beliigetimedgpamon: thrapesaturnas 101h tecreantion rrﬁtgﬁ@ﬂhas poured into ethyl

t d ] .na
o o A R 58 PR3 2PBE Tty AT %0 over s,
conc%qtgdeané Shrgmptographed &li m@ﬂmnu.acetom') tq yiel§ SN: €0:057 g2Q 1 1 rufapl, 88%)
as a WwlRdwdelC13, 400 MHz) 8 1.15 (t, J= 7.23 Hz, 3H), 1.70

[1.75 mnor isomer] (s, 6H), 2.42 (s, 3H), 3.28-3.39

(m 2H) [3.15-3.22 (m 211), mnor isoner], 6.50 (bs,
NC [6.93 (bs, 1H), mnor isoner], 7.14- 7.18 (m 2H)

7.3 -7.%5 (m 2H), 7.77-7.94 (in, 3H); 13C NWVR (CDC13.
FaC N5CH3. 31 (13.83 minor), 21.3, 25.22 (24.89

minor ), 40.31 (40.67 mnor), 68.1,109.9 ' 114.9, 122.3

(g, & 272.5 Hz), 127.6 (q, J= 25 4.9 Hz), 129.1,
. .-129. 59 (129 55 minor), 130.52 (130.57 minor), 132.27
H NMRISDES, H0GHY), 0 1302 8 (m, 2329 (mAFH), 214 X7, BB 3113 (s, 3H),
7.89 @ Now), 1A 38, %.97%38 J?«- sh5G,, 33= (zﬁﬁ %), §1898 )= 18%:28n, “c Nnvr

ot 188 A 5.4 587 8% (480163 116+ (@ J = 272.6 Hz), 122.9 (g, J = 4.8 Hz),
127.9,133.5 (q,/=34.3 Hz), 135.3, 136.5, 152.7, 174 4.

Example 31

31-1). 1-methylaminocyclopentanecarbonitrile, 31a

Methylammne was bubbled imo a refrigerated mixture of cyclopentanone (0.252 g. 3 mmol) ané
trimethylsilyl cyanide (0.396 g, 4 mmol) until the volume doubled. The mixture was stirred 3 h and then
concentrated to dryness to obtain 31a (0.372 g, quantitative).

31-2). 4-~(1-methyl-4-0x0-2-thioxo-1,3-diazaspiro{4.4}non-3-yl)-2-trifluoromethyibenzonitrile, 31b,
[RD75]

A mixture of 1a (0.114 g, 0.5 mmol) and 31a (0.062 g, 0.5 mmol) in dry DMF (0.2 ml) was stirred at
room temperature for 0.5 h. To this mixture were added 10 ml of methano! and 2 ml of 2N HCL The

-45.
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1-[7-(4-cyano-3-trifluoronethyl -phenyl)-6-thi oxo-5-p-t
olyl -5, 7-di aza-spiro [3.4]oct-8-ylidene]-3-
phenyl -t hi ourea, 34a, [RD92] 5 A mixture of 7b (0.021
g, 0.05 mml) and phenylthioi socyante (0.027 g, 0.2
mol) in DMF (0.3 nml) was stirred for 2 days at 60C.

secorflf thi@furd Mz rDRixBdfoeY @pﬁftﬁtbgiﬂg cbdi&1 19B6HnY P 2ture, the reaction mixture was
di chl onethane) to yield 343 66 015
P°“I"gd mtﬁngaé!’g%& “ﬂksa?é&x%% e&mﬁ'@hﬁ&ﬁﬂ@? 30mi). Ehy orggmic Ipgrwas dried ove
MgSO4; Moncbhttaikd afid Kivbinatdgdaphdd @Mofo@@@lﬁ’b) t&ﬁ@ld%kzo.ﬁw 0.45 mmol, 90%)
s pigfoda8? (M 1. 2.12.2.22 (m 1h) ;311
1 (m 2H), 2.81287(m 2H), 7.18-7.27 (m
611), 7.33-7.41 (m 5H), 7.60-7.62 (m 1H), 8.40 (bs,
Ne 1 Y 13C NMR (CDC13, 100 MHz) 6 13.6, 21.4, 32.3,
1%0.7, 114.8, 121.6, 122.0 (g, J= 272.5 Hz),
FiC 8ol (0, J = 4.9 Hz), 128.9, 129.4, 130.7,
132,58 185 2°(q. 3 = 32.9 ) 134 1 134.9. 137.7
139. 2, 154.8, 15 180.3, 185.5. Exanple 35
1-(4-Cyane-3-trifluoronethyl -phenyl)-3-[7-(4-cyan-3-tr

5 MR | (09ic) MRoz) (F)%hleﬁ% 05" (% gﬂ?) 2X8 53 ]F?m’t%‘)%gu%(é’ SEYELT7 (44, J; = 82 H,

di aza- spi r déne

J2= 1[5??@93?9 27039Adm'7< -$3Ha lliﬁ 1% ((1@’=58 DBz gl H) 2> NMRICD RN HH0MVIE) 5 26.4,
30.3,68.41862, 909 4 1@@'1)2195%%7@% IEQT))IZW@S(?S}J'E'% %%7501%“‘2 (g J =343

After hours of stir

{
Hz), gpgﬁ i?ﬂ%?ge% under reduced pressure to yield an
orange viscous |iquid, which was chronmat ographed

(di 0 1) to yield 35a (0.269

313y SR Moo S tlpdasp Finge- Aohikeirifinonpmetyylenzogitrile,  3lc,
[RD7,5] FSC NN~ N LJ S NH i

Hydrogen peroxide (2 ml, 30%) was added to the mixture of 31b (0.07 g, 0.2 mmol) in glacial acetic acid

(3 ml). After being stirred at room temperature for 10 h, the reaction mixture was poured into ethyl
acetate (20 ml) and then washed with water (2 x 20 ml). The organic layer was dried over MgSO;,
concentrated and chromatographed (dichloromethane:acetone) to yield 31c (0.057 g, 0.168 mmol, 84%)

as a white powder.

BOW:
FaC N/h\N’C*%

o)

'H NMR (CDCl,, 400 MHz) § 1.88-1.99 (m, 6H), 2.12-2.17 (m, 2H), 2.98 (s, 3H), 7.88 (d, /= 8.2 Hz,
1H), 7.97 (44, J, = 8.2 Hz, J, = 1.8 Hz, 1H), 8.12 (d, J = 1.8 Hz, 1H); *C NMR (CDCl,, 100 MHz) §
25.2,26.5, 34.8, 70.1, 108.0, 115.1, 122.0 (q, J = 272.5 Hz), 122.9 (q, J = 4.9 Hz), 127.9, 133.5 (g, J=
32.9 Hz), 135.3, 136.6, 152.7, 176.1.

Example 32
4-(8-methylimino—6-thioxo-5-p-tolyl-5,7—diaza-spiro[3.4]oct-7-yl)-2-"triﬂuoromethyl—benzom‘trile,

2a, [RD90]
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\ CF3 CN X-ray structure of 35a 5 Exanple 36 36-1).
1- (4- hydr oxynet hyl phenyl am no) - cycl obut anecar bonitrile
, 36a Trinethylsilyl cyanide (0.66 nml, 5 mmol) was
added dropwi se to a m xture of 4-am nobenzoic acid
(0.492 g, 4 mol) and cycl obutanone (0.35 g, 5 mml)
in dichloronmethane (10 m ). The reaction m xture 10

S s i.r roo erature for 6 h and then
A e B i B0 8o, ATHTD A B3 ot ol sm Gimatig Q{097 £ 0.5 mmol)
m DF (6.8 mi)pgasStidegdefon 16 at ﬁbothhérﬁlﬁ&hﬁg AR IYMF being evaporated the medium was

chrok mg'llagl%dg 0@(%1‘?6 5890 %éﬂg %ga é%?lg( 8 Ogg mmgl 26%A) as whxte powder

rown s
4- [8 (4- hydroxynethylphenyl) 5- 0x0- 7-t hi oxo- 6- azaspiro
Nel 3. 4]oct 6 yl grlfluoronethyl 15 benzonitrile,
@ mxtureofla(03429 1.5 mmol ) and
364 nmmol) in dry DM (0.5 nl) was stirred

rom amaannefor24h To this m xture were
addedNnoI (20 M) and HO ag. 2N (5 m). The
secon m xture was refluxed for 6 h. After being
cooled to roomtenperature, the reaction mxture was

'H I\@?IE K@ICL,i 400 dIED 6. 5&at&5r(n£ 4H) Zl0}-2a13 Chm® X1y, 226 @] a’m tzl‘vo-z 77 (m, 2H),
C er. was r

>0 20T B bl A LAY e aptiag 2073 (m )

7750 ér H0H KSR la B0 M) éﬂ;é6 zge@ 30}, BI @b.2lfe tBOdhe GsoRH, 66.9, 109.1,

115. gigl Jdﬁwkﬂzﬁ%@ SJ?éDCl 61298"@?”_& 3’?@ h;z&fif_.%@'b—sw Hz),

s L) Bl e (o (DTS A0 B ESe L AS

(s, 2H),
d, J=8. 1Hz, 211), 7. 58(d, J=8. 1Hz, 211), 7. 88(dd, J, =

7.3
Exarprgds 070 M Hz, 1H),7.95-7.98 (m  2H); 13C NMR
1-[3~ (‘BD@!!@B-ﬂﬁﬂibrWhylﬁ)hﬂlﬁflﬁs,5-aﬂne'anyl-Mméxo-ﬁK-tﬁyl-xﬁﬂ&z&dm-zi-)yndene] 3-

= 272.6 Hz), 127.1 (q
emy%“gea’%oﬂﬁ)ggﬂsz 2, 133.3, 133.4 (g, J= 33.2 Hz),
A mixgue gf 511(;)706z 0142@01)1my191;oisb659n@e (M7E@<arﬂ&hﬁ) and Cul (0.01 g, 0.05
mmoﬁ“uﬁ ﬁl\/de(O fi %}W&s Fﬂgﬁ%a?' ?nlxj&éxgav@ ﬁ] IZ 2% %te% az a {nrggaﬁ washed with

b [3.4] oct 2-tri or one enzo
rine| ﬁéﬁzjwteﬁom&x Wtagptate. oThes%an(oolamawag drigd T)VmMESO@Bthentrated and

chrprh¥esgapiBd FPLCPRirhieioNAGE to(ﬁel(ffﬂ-yaqo.ogél Mbg m}ngl, 72%) as white powder.

BN Sl
—

H

'H NMR (CDCl3, 400 MHz) 6 1.15 (t, J = 7.23 Hz, 3H), 1.70 [1.75 minor 1somer] (s, 6H), 2.42 (s, 3H),
3.28-3.39 (m, 2H) {3.15-3.22 (m, 2H), minor isomer], 6.50 (bs, 1H) [6.93 (bs, 1H), minor isomer], 7.14-
7.18 (m, 2H), 7.32-7.35 (m, 2H), 7.77-7.94 (m, 3H); *C NMR (CDCl;, 100 MHz) 5 13.31 (13.83 minor),
21.3, 25.22 (24.89 mminar), 40.31 (40.67 minor), 68.1, 109.9, 114.9, 122.3 (q, J = 272.5 Hz), 127.6 (@,J=
4.9 Hz), 129.1, 129.59 (129.55 minor), 130.52 (130.57 minor), 132.27 (132.15 minor), 132.9 (q,J=32.9
Hz), 134.27 (134.15 minor), 134.9, 135.2, 156.33 (156.06 minor), 180.28 (180.06 minor), 187.24 (186.63

minor).
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di chl oronet hane (5 m) was added pyridine (1.01g, 1
mmol ). The m xture was stirred for 2 hours at room 15
tenperature and then ethyl ether (10 ml) was added to
preci pitate the by-product of the reaction. After
filtration and concentrati on under reduced pressure,
the m xture was chrornat ographed

- (dichl oronet hane: acetone, 95:5) to yield 37a (0.24 g,
0.56 nmol, 80% as white powder. QI NCI S/ j \ H
F3C Nk N O 20 'H NMR (CDC13, 400 MHz) 6 1.62-1.73

Example3¢11), 2.24-2.30 (m 1H), 2.50-2.58 (m 2H),

1- [72(4Q9an%-37§xﬂ(.momeﬁ@-pljeﬁy§%-tﬂ;dxo slp:co é@ﬁéz?z{-%gs.%ﬁigﬁge’ne}s-

P“eéyllt&“’wa’ 341889 1y oH) 10 12 (s, 1H; 13C NM\R
A rrﬁJCEEBQ&aBZb @09 Q\/HZ)S nﬁnol)?ana pheaglnhimso%é (0. dz’b% 8. 2 n&ﬁd%} i DMF (0.3 ml) was

singd gy 2 gy " 6051 Aer Jbr g iyt e ey i chromatogrphed
(dlcl.tlaﬁmsﬂaarﬂﬁ y@)d 344 Q0.615 g1 7.428mmol157/%:)8s whik(ho®der25 Exanpl e
38 4- f
5-[4- (1- hydr oxyet hyl ) - phenyl ] - 8- oxo- 6-t hi oxo-5, 7-di aza
NCspirg[ 3.94] 0 |}-2-trilluoronethyl- benzonitrile,
34 RD 6%ﬁ;;%/¥he m xture of 37a (0.043 g, 0.1 nmol)
FsCand™dr m) in a flaned-dried flash was pl aced
under 3aﬁ§§n and cooled to -78C. Then, methyl magnesi um
i odi de&¥ (L m, 0.1 M was added. The mi xture was
stird2dygt -78C for 30 minutes and warned slowy to
roomtenpperature. The nedi um was washed with water (3
m) and extracted with ethyl acetate (10 m ). The
or gani ayer was dried over MpSH, 5 concentrated and
chr omat ogr aphed (di chl oronet hane: acetone, 95:5) to
yield 38a (0.037 g, 0.082 mmol, 82% as a white

W@ba,%g Nﬂffz)/ 1“59\1 §7 ( CH%) e, 7 13296%5(%%)@ '(s B 61271 (m, 2m),
2.8112.851(my 2H), 7(1,317 2jZ|.Q)n,, 61;1) dgb(]dll (@, SH)R 72062 (lﬁH}H) 8.40 (bs, 1H); °C NMR
(CD21L 1003028 5 (15%, 211|2Q 2. 2 65% ﬁo@ouﬁ%] 12%361129 02(q6J3— 272694 128.0 (g,
J=258y 1%, 90%9(49(130 5, 132.5, %82 e, —0329Hz) 1341, 1349 13@%;)}2(?%32 154.8,

180.3, 185.5.

Example 35
1-(4-Cyano-3-triﬂuoromethyl-phenyl)-3-[7—(4-cyano-3-triﬂuoromethyl—phenyl)-6-thioxo-5-p-tolyl—
5,7-diaza-spiro[3.4}oct-8-ylidene]-thiourea, 35a, [RD93]

A mixture of 1a (0.5.02 g, 2.2 mmol) and 7a (0.186 g, 1 mmol) in DMF (1 ml) was stirred at room
temperature. After 20 hours of stirring, the mixture was concentrated under reduced pressure to yield an

orange viscous liquid, which was chromatographed (dichloromethane:acetone, 99:1) to yield 35a (0.269
g, 0.42 mmol, 42%) as a yellow powder.
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7.60 (d, J= 8.2 Hz, 211), 7.85

10 (d, J= 8.3 Hz, 2H)
(dd, J, = 8.3 Hz, J2 = 1.8 Hz, 111), 7.95-7.98 (m
oH): 13C NMR (CDC13, 100 MHz) S 13.7, 25.3, 31.5,

67.4, 69.8, 110.0, 114.9, 121.9 (g, J = 272.6 Hz),
127.0 (q, J= 4.7 Hz), 127.1, 129.9, 132.2, 133.4 (q,
J=33.2 FE) 134.1, 135.2, 137.1, 147.6, 174.9, 179.9.

-3-trifluoronethyl phenyl) - 8- oxo- 6-t hi ox
Sfo[3.4]oct-5-yl]-phenyl}- acrylic acid
, 39a [RD117] A m xture of 37a (0.043 g,
0.1 mmyl )Land
(car bﬁt\hoxyet hyl i dene) tri phenyl phosphorane (0.039 g,
0.125 Ml ) in dichloromethane (2 m) was stirred at
efper ature for 10 hours. The nedi um was
w ed and chr omat ogr aphed (di chl oronet hane) to
Ya (F;048 g, 0.096 mmol, 96% as white 20
powder.C® NCI \ S- ! Okt F3C NNKN O '"H NWR
(CDC13, 400 MHz) 6 1.35 (t, J= 7.1 Hz, 3H), 1.66-1.70
(m 111), 2.19-2.65 (m 1H), 2.51-2.69 (m 2H),
266272(m 2H), 4.28 (q, J—71Hz 2H), 6.51 (d,
: ..',2H) 25 7.72 (d,
1, 1@, 7.85 (dd,
6= 96 (m  2H);
154 3 31.6, 60.8,
M= 272.6 Hz),
2.2, 133.4 (q,
7. 0 142. 7,

= o Gy .y,' <k B
166. 5 174. 7 ¥79. 8. "
4-{5-[ 4- (3-hyg @ OXY DL 4B
-di azaspiro [374] oCt - ; e
trifl uoronet hyI benzonitrd | e, *3 [RD120] 5 To a
m xture of 39a (0.05 g, 0.1 Dl ) in dichloronethane

X 552 mB)B a%t -78C was added a sol ution of

24 FTEBERYYPAI uni num hydride in TT (0.11 n, 1M 0. 11
nol ). The m xture was stirred at -78C for 3 hours.

Sk bei ng warned to roomtenperature, the m xture

washed wi th an aqueous sol ution of sodium

36-1). Hr(éémrbmmnpheemmmy eﬂldbhﬁahecﬁi-ﬂ'bﬂtnﬁcﬁaat e. The

Trindefy drie over concentrated and
ch?gﬂn%t% 045?%1 P1 g\@r?’dl gﬁ?@r Bt °%V?§‘éet B mixgige 8% 4qagpinobenzoic acid

©. %;Z'ge{)' gmed) an¢ Q)’Cbh‘(ljargme ©.35895 nmwol) in didior8A8hand $103nyMht Raction mixture
as PeWAar rooMQCrhpe}aée e h and then concentrated under vacuum to obtain a brown liquid

enyl ] - 8- oxo- 6-t hi oxo-5, 7

Exal\xAlBlte

which was subjected to chromatography (dichloromethane) to yield 36a (0.677 g, 3.36 mmol, 84%) as a
brown solid.

36-2). 4-[8—(4-hydroxymethylphenyl)-5-0x0-7-thioxo-6-azaspiro[3.4]oct-6-yl]—2-triﬂuoromethyl—
benzonitrile, 36b, [RD110]

A mixture of 1a (0.342 g, 1.5 mmol) and 36a (0.21 g, 1 mmol) in dry DMF (0.5 ml) was stirred at room
temperature for 24 h. To this mixture were added methano] (20 ml) and HCI aq. 2N (5 ml). The second
muxture was refluxed for 6 h. After being cooled to room temperature, the reaction mixture was poured
mto cold water (40 ml) and extracted with ethyl acetate (60 ml). The organic layer was dried over
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25

/ 1\ F3C/ NO. '"HNW (CDC13, 400 MHz) 6 1.57-1.68
(m 1H), 2.17-2.39 (m 1H), 2.55-2.61 (m 2H),
2.61-2.67 (m 2H), 4.39 (d, J= 4.7 Hz, 2H), 6.47 (dt,
J, =16.0 Hz, J2 = 5.3 Hz, 1H), 6.70 (d, J= 16.0 Hz
1H), 7.29 (d, J= 8.3 Hz, 2H), 7.59 (d, J= 8.3 Hz,
2H), 7.85 (dd, J, =83 H, J2 = 1.8 H, 1H),
7.96-7.98 (m 2H): '3C 15 N I M (CDC13, 100 Miz) 6

MgS@4, Zenc’e’nkra{éd axﬁi?cht%ma@%raﬁhed @&%ﬂ&omé'ﬂ]aﬁlie ?ceto%% 90 80) & 211d%6{> %.296 g, 0.69

569%3)“??@&1’0@312 1, 133 4 (q, J= 33.2 Hz), 135.2,
137.1, 138.4, 174.8, 179.9. Exanple 41 41-1)
N [4-(1- cyanocyclobutylan1no) phenyl ] - propi oni ¢ aci d,
1-3) 20 thyl silyl cyanide (0.4 g, 4 nmol)

E d d A se to a mxture of

3(:3-(4-a|‘?§n henyl ) -propionic acid (0.33 g, 2 mmol),

cycl oh ne (0.35 g, 5 mol) and sodiumsulfate (1
1 g) in1,4=dioxane (5 m). The mxture was stirred for
Hmmmomcsh 40% V)  1.63-1.88 1QNE)02. ©F-b g%tm ).SOEH 3iER (m, 4H), 475 (s, 28,

| f concentr at uhder vac
T3040 %%W?{dqh“ i 890788 el Ha o 18 He, 11, 7.95-7.98
2H)c Hcmmm@p H9o M) & 3. nrReseédare.s awebona,o, 5ﬁ 95(Q)J1=972 6 Hz), 127.1

(a .)’Lﬁlﬁlzf‘%gxﬁ ?3@[}%392 13, ?%3%,.}' 343 23385, ¥37 2, 245, 9, r174 9,179.9.

sol
3-{4-[7-(4-cyano-3-trifluoronethyl phenyl)-8-o0x0-6-thio
m%ﬂﬂéyﬁ di azaspi ro[ 3. 4] oct-5-yl]- phenyl }-propionic
nmet hyl ester, 41b (41-2) [RD128] A m xture of la
4-[5(-@-f8)613_y15heng) g-omﬂyloxaﬁe‘y-dimsl(lﬁ)[3].27]2ct@-yl]lz-ﬁ'ﬁ'llmtmhéthylmenzomtrlle,
3%&m&nmﬂF (2 M) was stirred at roomtenperature for 15
hours. T [ xture were added net hanol (10 m) and
ﬁd’“’%ﬁ °?5§JH1(%3 e O-Bermell 2ad QssdMprtix tReriedingns (0.417g, 1 mmol) in
dichi@binethemel (5c rﬁll) waks dddcdﬁsfyhﬁﬁe Qo5 £R8). ade 1519(&&9959 stirred for 2 hours at room
tmﬁéﬁﬁ % L€ 1@ @%éum Hﬂevmngﬂe Into Ff'
n?‘?y e Q0 FPea degl 1P RregiPiRY thy bupraduct @éth,@ rggtion. After
fltragion, aﬁhe concganiian | ender wased - 5x%ss'dfda edueomknﬁégﬁ% chromatographed
I. C ronet hane) to
(dlcgl:afebﬁfg&%egatc%gu ?gdS) ?&%&?@Qg %ngl'be%éé-%l E{ég? as W}etpgwder

powder. O NC I S/ F3C/ NN\ "H NMR ( CDC13,

NG )s 6 1s 7O (m 1H), 214226(m 1H),
2!5129@ H, 2.58-2.67 (m 5 2H), 2.71 (t, J =
FaC . ¥3.05 (t, J = 7.8 Hz, 2H), 3.69 (s, 3H)
723( = 8.2 Hz, 2H), 7.41 (d, J =

8. 2Hz D} 85(dd, J1=8. 3Hz, J2=1. 8Hz, 1H), 795(dJ83Hz
J1H),7.98 (d, J= 1.8 Hz, 111):

'H NMR (CDCl;, 400 MHz) 8 1.62-1.73 (m, 1H), 2.24-2.30 (m, 1H), 2.50-2.58 (m, 2H), 2.69-2.75 (m,
2H), 7.53 (d, /= 8.1 Hz, 2H), 7.85 (dd, J; = 8.3 Hz, J; = 1.8 Hz, 1H), 7.97-7.99 (m, 2H), 8.11 (d, J = 8.1
Hz, 2H), 10.12 (s, 1H); *C NMR (CDCL, 100 MHz) § 13.7, 31.7, 67.5, 1102, 114.8, 121.9 (q, J = 272.6

Hz), 127.0 (q. /= 4.7 Hz), 129.1, 131.0, 1312, 132.2, 133.3 (g, J = 33.2 Hz), 135.3, 136.9, 140.5, 174.5,
179.8, 190.8.

Example 38
4-{5-[4-(1-hydroxyethyl)-phenyl] -8-0x0-6-thioxo-5,7-diazaspiro [3.4]oct-7-yI}-2-trifluoromethyl-

benzonitrile, 38a [RD116]
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13C NWR (CDC13, 100 MHz) 5 13.7, 30.5, 31.4, 35.1,
51.8, 67.5, 109.9, 114.9, 121.9 (q, J = 272.7 Hz),
127.1 (q, J 4.7 Hz), 129.9, 130.0, 133.2, 132.3,
133.3 (q, J 33.2 Hz), 135.7, 137.2, 142.5, 173.1,
174.9, 179.9. 10 41-3)
3-{4-[7-(4-cyano-3-trifluoronet hyl phenyl)-8-0xo0-6-thio
X0-5, 7-di aza-spiro[ 3. 4] oct-5-yl ] - phenyl}-propionic

The %—Tﬁr%t?rf o?’%‘f:a n(é%%’jas)q { RDlI% %}u} drgrig-ﬁ‘g(g 11%(1%]%'8[? ﬁ??ﬁh%}as %1aced under

argoh puoit @rled & -J&°C. Ten, @Mylmmssnsm 1or11ded1 hml VA vesradésdaThermixture was

stm'écpaft e (If]ﬁﬁ”'3§ mxr\@ets Q@J‘% ﬁo%@@w’oﬁt ;E.Q'g d[‘h(g%legﬂg W3 Svashed with
adjusted to pH = 155
wateg rnzil:@eddewaﬁtPﬁ é@thmebeeﬂPéﬁt @0(131) xBE mgamc Thier wesgdmrdcover MgSO,,
condeAV:RI M@ ShrthdtSEapRYE (dichi¥baithamidetGRN t
. ness to ob‘tegglpﬁ 4(10 (0.472 g, 8&9%353 ts?kﬁ%sg%omlg 2)082 mmol,
82% a%wk&tw?‘ﬁ *Eyano- 3-tri f | uor onet hyl phenyl ) - 8- oxo- 6- t hi 0
x0-5, 7-di aza- spmnb[s 4] oct-5-yl ] -

phe } qPr opk de 41d (41-4) [RD133] 20 To a

m on [6f ®O94g,02mml)|nTHE(10rr1)
F4CE ed thlonyl chloride (0.019 m, O0.26

nmol ) . e mediumwas stirred at -5C for one hour

Then @ a was bubbled into the m xture. The excess

v J2f _ammoni a was condensed by reflux condenser at -78C
H NMR (S8CHi 90088 ddef 't (Heh™ RadTz A1), d\oéd 7 dmeViip@0(d J =The Hz, OH),
216208 (M myes 53-2.66 @ o), 27638_’ 6‘9Idn$ T S00\RSE, ﬁQ%CSGHH E;af ed 1aid 11y, 7.29

@ B A LB B LSe35, Lt oo 98 (m, 2,
1Bc mdebch,aoomﬁ) 5\135 N 3FS(B774 09.N1RE 18.5,H2NMRy, 7 = 272 6 Hz), 127.0
o oo SOy 0B 8o 5200 G UK 2,00 B2 s

(t, J= 7.5 Hz, 211), 6.20 (bs, 1H), 6.78 (bs, 1H),
Exax%p}%:b9(d’ J=8.2 Hz, 2H), 7.44 (d, J= 8.2 Hz, 2H),
03 (dd Jl—83HZ J, = 1.8 Hz, 1H),815(d J =
3- {4-_{7—@1 cp[z.no-fj_ H)!ﬂuogorgeZhg(lgpengl)—&-ogo-g-tmgxo-slmlaza_ﬁm [3.4fo8t-Njl]-phenyl}-

acry{iaga&d &h@-esier, 364)[@]jﬂﬂ) 6 13.4, 30.7, 31.2, 36. 4 67. 5
J=271.5 Hz), 127.5 J =

A mﬂ‘gﬁ %37%](9 E‘g’ B, 11@610 and.L @fbsthwethﬂmeneﬁzplsnxﬂz})osp B8 §.039 g, 0.12
mmalB3B. @ehidk@hethine 1B @l wasl 48red , at Tobdn BmpdrdttreOfor 18 T8w®- TIR medium was
concigh o pspaghed GpHPPRGBRUP AP RA) 14510 0ol AP 3 whi
powden- 5, 7- di aza-spiro[3.4]oct-5-yl]-
phenyl } - N-net hyl - pr opi onam de, 4l1le (41-5) [RD134] To a
suspensi on of 41c (0.094 g, 0.2 nmmol) in THE (10 m)

at -5C was added t onyI chloride (0.019 m, O0.26
NC sTh (stirred at -5C for one hour
[Hgﬂ ngﬂb Ianﬂne was bubbled into the
FaC

)/-—,\,

o i
"H NMR (CDCl, 400 MHz) 6 1.35 (t, J = 7.1 Hz, 3H), 1.66-1.70 (m, 1H), 2.19-2.65 (m, 1H), 2.51-2.69
(m, 2H), 2.66-2.72 (m, 2H), 4.28 (g, J = 7.1 Hz, 2H), 6.51 (4, J = 16.1 Hz, 1H), 7.35 (4, J = 8.3 Hz, 2H),
7.72 (d,J = 8.3 Hz, 2H), 7.73 (4, J = 16.1 Hz, 1H), 7.85 (dd, J, = 8.3 Hz, J, = 1.8 Hz, 1H), 7.96-7.98 (m,
2H); C NMR (CDCl, 100 MHz) 6 13.7, 14.3, 31.6, 60.8, 67.5, 110.0, 114.9, 120.5, 121.8 (g, J = 272.6
Hz), 127.0 (q, J=4.7 Hz), 129.5, 130.5, 132.2, 133.4 (q, /= 33.2 Hz), 135.2, 136.0, 136.5, 137.0, 142.7,
166.5, 174.7, 179.8.
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m xture at -5C for 30 mi nutes. The nedi um was
filtered. The filtrate was concentrated and 10
chr omat ogr aphed (di chl oronet hane: acet one, 75:25) to
yield 41e (0.092 g, 0.19 mol, 95% as an off- white
powder. O NCI S H F3SCNNO- "H NW (acetone-d6,
400 MHz) 6 1.51-1.60 (m 111), 2.01-2.11 (in, 11-1),
2.48-2.58 (m 4H), 2.61-2.67 (m 2H), 2.77 (d, J =
4.6 Hz, 311), 2.98 (t, J = 7.5 Hz, 2H), 7.03 (bs, NH),
7.33 : = 8.2 Hz, 2H), 7.42 15 (d, J—82Hz 2H) ,
Ex%“‘é‘i“ J1=8.3 Hz, J, = 1.8 Hz, | H), 8.13 (d, J=

4-{1148(34ﬂ?droiﬂﬂ)'pef§lc))%ﬂel(vﬂr8-ekia ??Btzﬁxéz'-'g 7-dm1z roiaignMM B o
“‘1@3&2“ ?ng‘f ‘i‘% 4‘%@%&’]5 (q, J = 271 5 Hz), 127.4
To ¢ guixtyre of 39a szOﬁ g, D29minpl) 113 BicKlorothethard (0 Gul) =782. @s t4aded a solution of
dusé'fb%d i 2C§ hgd_ri FPTEF (B8l M0 31 Limony I Fie rhixnike Qacstirred at -78°C for 3

houss, Afier bping TGom emipkrgiuyeo thie tkiythng s yrayhe8 -withGin GadebiOsolution of

sod@r hioknl€heA Z@ SRbRE 3vif OG- Redh
he 2- hydar ozyet hyl) - pfo{pﬂ gﬁgrﬁr%fmc lﬂ? Qfld%ﬂ)d over MgS8O,

conreg é‘is%“dfhfgﬁm@%}é A SEehoTepethpresaqeong 94: 5y to el 48m@IOR0 ,r0.089 mmol,
89‘V1jlalEa®m&pm)1erat -5C was added thionyl chloride (0.019
0. 26 mml The medi um was stirred at -5C for one

TDtn 27 ami noet harol (0. 0183 g, 0.03 mMmol) was

...,. m xture at- -5C. After stirring of an

Saddi ti na 30 m nutes, the nmediumwas filtered. 25 The
filtr s concentrated and chronat ographed

1 (di chl oro t hane: acetone, 50:50) to yield 41f (0.093
H YIRGCDB1, /%00 IMEH O%).5RB68 (0, @ QVszt@ -
; B, ﬁf Né&?‘gfg)gbg%e@%gﬁ %832431767 (m,

ZH)nﬁz <I‘\1I§’L“%%?[‘Z§gff ?wd&% 1620 IézlJQ‘ 34 Hepd 1940 (d/ 2 06.0HB G H), 7.29 (d,
J= gmﬁz@;@ﬂ .09 < 8.3 Hz, 21), BeHad, /22 3], Hz;’u}yl § e, 1191 7.55- 73978 (& 2H); °C

N'vdd%CDé%mo ?ﬁ%)lﬁ'ﬁj 33"')5’06_334 34530, P’b@‘% 8Nf_?11)]0 s; yzlﬁ:?vgf 2568, 1270 g

=47 B2y 417.9199.2, 13045 131}, 1321 183 9(qHr= 324H7), 83502 14700 138k, 17.8, 179.9.
8.3 Hz, J2 =1.8 Hz, 1H), 8.14 (d, J = 1.8 Hz, 1H),
8.22 (d J = 8.3 Hz, 1H); 13C NWR (acetone-d6, 100

Exappledls 13.4, 31.0, 5 31.2, 37.1, 42.0, 61.2, 67.6,
41-1]1 8%¥-0 ~cyddetyGobutylZmino- ﬁhen}]l g‘roé%;ncgcﬁzal’a étl']éz) 4 (q, J =
Trm%%%lslg%)c gazgof LA i '
Xﬂél géstmz_)o Yassa ed cﬁe‘pfnsg to 3 michge of137@, alnmophenyl) -propionic
acid (0.33 g, 2 mmol), cyclobutanone (035 g, 5 mmol) and sodium sulfate (1 g) in 1,4-dioxane (5 ml).
The mixture was stirred for 15 hours. After filtration to eliminate sodium sulfate, the medium was
concentrated under vacuum to obtain a brown liquid which was subjected to chromatography

(dichloromethane:acetone, 50:50) to yield 41a (0.472 g, 1.93 mmol, 97%) as a yellowish solid.

41-2) 3-{4-[7-(4—cyano-3-triﬂuoromethylphenyl)-8-0xo-6-thioxo-5,7-diazaspiro [3.4]oct-5-yl}-
phenyl}-propionic acid methyl ester, 41b (41-2) [RD128]

A mixture of 1a (0.661 g, 2.9 mmol) and 41a (0.472 g, 1.93 mmol) in dry DMF (2 ml) was stirred at
room temperature for 15 hours. To this mixture were added methanol (10 ml) and HCl ag. (5 ml, 2M).
The second mixture was refluxed for 3 h. After being cooled to room temperature, the reaction mixture

was poured into cold water (10 ml) and extracted with ethyl acetate (3 x 30 ml). The organic layer was
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42-1) 4-[4-(1-Cyanocycl obutyl am no) - phenyl]-butyric
acid, 42a Trinethylsilyl cyanide (0.50 g, 5 mml) was
added dropwi se to a m xture of
4- (4- am nophenyl )-butyric 10 acid (0.537 g, 3 mol),
cycl obut anone (0.35 g, 5 nmol) and sodium sulfate (1
,g%|n14d|oxane(10 m). The mxture was stirred
dri¢dypven NleR@y cgncentfatedran ichiomatographet ddicHlorometadne) BOAEIEDb (0.582 g, 1.19
mnfolll bR &2 e pbRdt um was concentrated under vacuumto
obtain a brown Ilqwd whi ch was subjected to
' hl or oret hane: acet one, 50: 50) to

chr omat ogr aphy
228 mol, 86% as a yellow sh

N 428 (08
15 43
FsQf-{ -[ A (N cyano-3-tritluoronethyl phenyl)-8-0xo0-6-thio
X0- 5, 7-%%spi ro[ 3.4]oct-5-yl]- phenyl}-butyric acid
met hy|© r, 42b [RD129] A mixture of la (o 547 g,

S0 ) P8 68 305 S P b 20 B g 2 o
2Hy, Ri7k (tof -8 6. 2HBr 20l Bz 2.0l 69((3,03H)1 N23q8d +Eh HAH), 7.41 (d, /=

82(&& IH), 725N0dd JTD:QH ﬁ@cﬁﬂ? srﬁ%ﬁﬁ)’%!"g(?u iﬁﬁ‘éi’p&%&t(ﬁf 1.8 Hz, 1H);

ei ng. oo
%Clwég 0 MHzn 8 43-6P0iSn? b4, ééﬂdSlv@atGép, 1029, T4, B (q, ] = 272.7 Hz),

' 127e1x¢qmet4exme)1, 1. gtbyb, Beel 808, (3 X (3G s d]—lé dzsof 9395 Gz 5 1731,

174 £ fg Was dried over MySOM, concentrate
hromat ogr aphed (dichl oronethane) to yield 42b (0.594
g, 118rmo| 79% as a white powder. NCI \ S/ | O

] T 400 MHz)
3?/ o {iﬂ7 (E%% 8Tu§lgmfl\{§lp(h%%{% g-%o-ﬁ-gu%a-:g-gsza(wo[?a dJoct-5-yl]-
phemq}-prqpmmy acid, 413 @-3), [RD12§ Hz, 2H), 2.52-2.60 (in, 2H),
A n2xt62 02416,8(0 (4@6 g, %I_ll)lmolgl }_xéetl(a% (‘PO'[}]Y)égd Héﬂuoa Qf]'%gdlfrn'_@rgro?lldﬁ (10 ml, 2M)
was-f}tl%%i a{ H)am tgnpez:atlge for ﬂilour\s_} Meﬂlagolavab-lzyapdrb:t):d The &&d(ldjwas\]ﬁjusted to pH =
5 byBHBI &z (2M)Hnd ﬂYen%%re(cd:d wlth eth ilac%taléz(s x%b")ﬁ gﬁ" 1

0 g g %;aanéc agei Wfls dried over
Mg%C%DC&coT%gg %s tolwlcéqqmz 3:0 9y mmpl, p9%), 127.1 (q.

J= 4.7 Hz), 129.7, 130.1, 132.3, 133.0, 133.3 (g, J=

3.2 , 173. 175.0. 179.09.
ﬁ 0 42 '_Zgzg4 [7 ](2’1:5 %yanb-3]11'1]111ol’omet:hylphenvl)-8-oxo-6—thxoxo-5 »7-diaza-spiro[3.4]oct-5-yl]-

pheryl}-gropipugmide,ddd ¢4134)TRD133y0r onet hyl phenyl ) - 8- oxo- 6 thio

X9 - [ buty
To acfplém? 4%E§ %?%il% @ 23%'14(1&0 erntTH?d }&e/m%]at g‘g‘gw% Gédsé j_hlcg]yl thorldc (0.019 mi,
0.26 Fwpel) Th 3 i¥h Faoftined @t H10 forend hew! Thenammofia $@lbubBled into the mixture.
The hs)t&lé@éiﬂ ﬁﬁn&rﬂé) wiil conddked B‘@ﬁ:ﬂﬁ* ICBl{dgl%ela %18%7] gérp & rlfat%;% then was

hours. The rret hanol was evap orat ed

5
allowe% to.g ?Hggalteeél’hf Goed ] was5ﬁlgp§ed|_|@e ﬁlyate(‘QMcomdtrdté‘demd dhvenatographed

(dlchimdmetmn\m&tcax,tmaolte@hew 418 (©69Y b.18 66 b?oo 3
The organic | ayer s dri edd%ver MyS ¢ /fgééggwrﬂﬂlpomer
Cconcentrat ed to dryfess to obtain 420 (0.482 g, 0.99

T@\ 9i/a A NH;
&1

] _
H NMR (acetone-d;, 400 MHz) § 1.52-160 (m, 1H), 2.01-2.09 (m, 1H), 2.49-2.58 (m, 4H), 2.61-2.67
(m, 2H), 2.98 (t, /= 7.5 Hz, 2H), 620 (bs, 1H), 6.78 (bs, 1H), 7.31 (d, /= 8.2 Hz, 2H), 7.44 (d, J = 8.2
Hz, 2H), 8.03 (dd, J; = 8.3 Hz, J, = 1.8 Hz, 1H), 8.15 (d, /= 1.8 Hz, 1H), 8.22 (d, /= 8.3 Hz, 1H); °C
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5 structure of which is illustrated in Formula 5. NC
IS/ OH FSC NNO Formula 5 'H NWVR (CDC13, 400 MHz)
6 1.60-1.70 (m 1H), 1.98-2.07 (m 2H), 2.14-2.26 (rn,
1H), 2.45 (t, J = 7.3 Hz, 2H), 2.51-2.59 (m 2H),
2.62-2.68 (m 2H)y, 2.77 (t, J= 7.3 Hz, 2H), 7.23 (d,
J=8.1 Hz, 2H), 7.40 (d, 10 J = 8.1 Hz, 2H), 785
(dd, J = 8.3, 1.8 Hz, 1H), 79(d J = 8.3 Hz,

NMR%Ct()ﬁ:—d&lOEl\IHﬂBHEA 449, 31%3& 16@%3133 11%% E'YHZ) §715Hz) 127.5
(q, 2115 1%3 1%353%;93) (15331@ g I237251H b’ 39184 13560841 08.28 171.6, 1749,

178.80. 1, 132.3, 133.0, 133 4 (q J = 33.1 Hz), 135.2,
137.2, 143.3, 174.9, 178.9, 179 9. 15 42-4)
4-{ 4- [7 (4- Cyano-3-trifluoronethyl phenyl)-8-0x0-6-thio
418p- 5, 73d4-Hrd-Cyphe-dt30ubiramtthGpldnyh- s?g&ggi;ﬁxdoyg.nrzaamgﬁop AJoct-5-y1]-
ph ax?dh% c g, mol
ﬁlﬁﬂTH E (10 p%m‘?‘ pﬁgaialog}zgg%le%]zt hi onyl chl oride
To @ gusgemgiop ot Y % Enfrd ol T EHREIdiminat vidS wak acrdeemmapl chidfide (0.019 ml,

0.26 mﬁmdlﬁ &hb (ﬂté&umT\b@rbuﬁmmsit BRSO |
excess of anmoni a % %grrl} e% laﬂm}:? was bubbled into the

%X %CCO r‘f&re gg dfnyfes. Eag cmedipm s piiltenede STha nfiftrath ewaswasicentrated and

chmatwrammemm&pﬂmmm Thes)e ictinal = T
Whlftéd‘g gt e was concentrated and) cﬁ: orm}égg?%jp% 0319%01’ 5@/") as an off-
chl or omet hane: acetone, 70:30) to yield 42d (0.093
g, 019 nmol , 95% an of f - vvhite powder. NC' S/ |
Q/O np" "H NWR (CDC13, 400 MHz)
111), 42.00-2.08 (m 2H), 2.16-2.25

57 1)L7°(m|
FaQi . (t, J =7.3 Hz, 211), 2.51-2.59 (m

2H) | 2. .68 (m 2H), 2.77 (t, J = 7.3 Hz, 2H), 5.56

(bs, .65 (bs, 1H), 25 7.22 (d, J= 8.2 Hz, 2H)
1 1T), 7.85 (dd, J, = 8.3 Hz, =
Hﬁ]\%(ﬁéegdnifi 4§0 @uggaeal -1 G, HDH2.0144 (m.71ED 72 4842. 58](m= 4H), 2.61-2.67
(m, 2113 é2|:4z d, 1/?463{86}1]»@8(@@@1735 14,08, M‘dégbﬁNi{? 7753 ((%@ —582Hz 2H), 7.42
@, Zs Hz3ﬁ1) 8013(?&1}‘ %rgzﬁ Q?gﬁ) ,1821§(@J=_|_}3§)H1, @Qoz(d,J 83 Hz,
IH)%%E lg\migstog t{ngOOMH@@ 2344 88, 301851.2, 3713 7.8, 101)4)31§18 122.5 (q, J =
271 ,

G D o e o

4
1714} ok 071781 aza-spiro[ 3. 4] oct-5-yl ] -

phenyl} N-net hyl - but yrami de, 42e [RD131] To a
2 mol) in THE (10 m)

41- uspe ole] f 42 097

O P Rl Bt i g me P B B a0 6OMO o oGy Aoct-S-y1-
phewxz-hﬂmxml)wpﬁaﬁnﬁdd B1tq4-)irpP{3; f or one hour.

e hb |nto h

To a-Eh’saansmﬁtopXicmgh 9% 115 (10 mi) at -5°C was added thionyl chloride (0.019 ml,
0.26 mmol). The medium was stirred at -5°C for one hour. Then 2-aminoethanol (0.0183 g, 0.03 mmol)
was added into the mixture at -5°C. After stirring of an additional 30 minutes, the medium was filtered.
The filtrate was concentrated and chromatographed (dichloromethane: :acetone, 50:50) to yield 41f (0.093
g, 0.18 mmol, 90%) as an off-white powder

NC l
an
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m xture at -5C for 30 mi nutes. The nedi um was
filtered. The filtrate was concentrated and

chr omat ogr aphed (di chl oronet hane: acet one, 75:25) to
yield 42e (0.095 g, 0.19 mmol, 95% as an off- white
powder. H NCS/ N)a-l A\~o0o F3C NNol 10 "H NWR
(CDC13, 400 MHz) 6 1.52-1.64 (in, 1H), 1.94-2.01 (m

g NMIHacetdneldd-400 ML) 311.51Hp1 (R, 1209, 2.01-2.0Fmf 18), 2H48.2.68Hn, 6H), 2.99 (1, J =

75124 285,32 O 07 S o 0l 0,3 5T =12 L 5 B e 3.8 s

OH), 219 (bs, KEB3.37.13dd, J=8.8 H2, 21y, 7.43H),,7 =/8.BHz, (20K, 8.02, (d&; JB= 8.3 Hz, J; = 1.8 Hz,

0 4 S5 g 0 e ol ol ity s

31.2, 7B1,82.0.361.24 67.85.00.0, B3.8712267(a5/ = 20193 Hz), 117144(019-7 =¥ Hy), (ft? 6, 130.0,

131.9 i«;ﬁ%ﬁ%& ’T%z)a}_%%géis( gfiss 4 17, 6’f 171 5'21)75 0 ]1%% 1 135120 0,

137.3, 143.7, 173.3, 174.9, 179 8 42 6)

42-1) N% A=dyh h[)%’tl()ﬂut?l‘éﬂﬁho -phenvl} butyric acid, 42a
trifluoromethy |aza

- 8- t hi .
Trimeftygisayl gy (20 %Iﬂ‘ﬁﬂ%lh;‘r;/v P Set cg%we) AaH R L i FBRA bur
acid (247 d, R?lsz?)] c}{cﬁeﬁﬂ']:;)n@(OEB:cal)gt ﬂfnﬁlol)fatllqd sodlum sulfate (1 g)in 1 4-a10xane (10 ml).
a tri u OfTEt . -0
The %t{:gz \[7as oﬁ(t“é'i‘f ¥or %oggrsr éﬁ‘!@t X% y%r) nate Sﬁé‘ IH{%%FT t}ne megxum was
conceptcated (2 )vac(uOmOtb9 obfpinOa ]brcmm I1191u1d ZWMqlﬁ was | sghjeatedo be mizromhtography
h
oo 258 Ok B s gt BRI B9GHEHEH5:

mmol ) in dichl oromethane was stirred at room

42-2)t eﬁpeaqa- - %o-ﬁgqiﬂﬁ%ﬁeth Tﬁlﬁnﬂ} ¥bk- @-tlﬁ@x%-soﬁ&ﬁ@a@ﬁ&%i @ﬁlct— 5-yl}-
and chroma o raphed (dichl oromat hane: acet one

phenyly;bytyes aricdme Yl{eate{ 742? BRGEho- 3-

A mivltlirk gf) %qo S4B, hwﬂa&é}ﬁmhhm&gg?mg G2 thin6lX Br-doy DM (2 ZR)vwed Istireed at room
P A8 PP PRGN T TR b 103 e BCIga S ml, 200, The
seconfimaittyre 949Fefluteld forst 1. Ufteti bengndoolwdh foaborh Emp}eiauusd, fRtredtionmmixture was
pouref TRy @ M blsee PR Mol (3 a0/ aE bt Bves was i
over ¥g8Q., m;@er(uniied g chrq;naj@r@hqil(d(:kﬂprog]ﬁ}xanef taggeld #2b §0-59% g3 1.18 mmol,

79%)kgawg¢—4)powgcr51 2.57 (m 2H), 2.61-2.67 (m 2H), 2.75
,—75HZ 2H) , 294(bs 1H), 324(s 3H), 7.33

J P43 (d. J= 8.2 Hz, 2H), 8 02
.6 Hz,01H), 8.02 (d, J= 1.6 Hz, 1H),
F3C ("d NJ— 3 He,

'H NMR (CDCls, 400 MHz) § 1.60-1.70 (m, 1H), 1.98-2.07 (m, 2E), 2.14-2.26 (m, 1H), 2.40 (t, J = 7.4
Hz, 2H), 2.52-2.60 (m, 2H), 2.62-2.68 (m, 2H), 2.74 (t, J = 7.4 Hz, 2H), 3.68 (s, 3H), 7.22 (d, J = 8.2 Hz,
2H), 7.38 (d, J= 8.2 Hz, 2H), 7.86 (dd, J; = 8.3 Hz, J, = 1.8 Hz, 1H), 7.95 (d, /= 8.3 Hz, 1H), 7.98 (d,
= 1.8 Hz, 1H); *C NMR (CDCls, 100 MHz) 6 13.7, 26.1, 31.4, 33.5, 34.8, 51.7, 67.5, 109.9, 114.9, 121.9

(q, J=272.7Hz), 127.1 (q,J = 4.7 Hz), 129.7, 130.1, 1323, 133.0, 133.3 (q, /= 33.2 Hz), 135.2, 137.2,
143.5,173.8, 175.0, 179.9.

ot

42-3) 4-{4-[7-(4-cyano-3-trifluoromethylphenyl)-8-0xo0-6-thioxo-5,7-diaza-spiro[3.4] oct-53-yl}-
phenyl}-butyric acid, 42¢ [RD141]
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5 1H); 13C NTMR (acetone-d6, 100 MHz) 6 13.4, 25.8,
31.2, 34.3, 35.2, 40.6, 67.6, 109.0, 114.8, 122.5 (q,
J =271.5 Hz), 127.5 (q, J = 4.9 Hz), 129.6, 130.1,
131.9 (g, J = 33.6 Hz), 133.3, 133.9, 135.6, 138.4,
143.1, 171.9, 175.0, 180.5. 42-7)

N-nmet hyl -4-{4-[7-(4-cyan-3-trifluoronethyl phenyl)-6, 8-
di oxo-5, 7-di azaspiro[ 3.4] oct-5-yl]- 10

A g@%g{ %%Jgﬂg%@m, g%}fﬁ‘ ‘lﬁa nie%h"'l?gx]o &ng s un{i'g df‘és%&wl})ﬁh%de (10 ml, 2M)
wg;qﬁ?@gﬁ;ﬁ;{ﬁp&? %;%E&}he g]ethano] ;&V;; ga;;gr}zt;d é"he rezdét;é;s adjusted to
D. 1e The organic
D ekt L eI T R L 0 0 e o

strmmewmwagsluamafewpmﬁma@omtermerature for 5 hours
Nend t hen mashed Wi th mat and extracted with ethyl
e STh- Nga was dried over 15 magnesium

e )co- rated<ﬁnd chr omat ogr aphed
FsFdlchl t hane: acetone, 80:20) to yield N nethyl -
{4-17- é n-3-trifluoronethyl phenyl) -6,
8- di ox di azaspiro[ 3.4]oct-5 -yl ]-
phenyl}butyran1de (429) [RD158] (0.029 g, 0.06 mmol,

FoBd§3 the structure of which is illustrated in
Formul a 9, asaV\/nite powder. H NCO/ N A O F3C/N

‘H'}lnv@{‘(cﬁ& G648 gﬂfﬁga 6% 7 718\'%'? W% (173812 2%;'5)%% 2%@,31}%) I35 =173
szzr,g)4z Ql g— (or2ED, 28522 68 $mBZ) 2. B, (Im 7.DH, 2HP, 720 (,U= §IEHz, 2H), 7.40 (4,
J=78 3le|ZzH)2+b5, (d& .17=98le 8 ﬁl%i)_&ﬁ 3’@')33 HZS'I%? @?ﬁﬁlﬁ Hz, 1H); *C
N'I»gZRgIZD 1{1 IOOJMHZ)BB 1@ Hz: b, B, 33t @437 (6@45; 109.95118,931211. (8, 44£272.6 Hz), 127.1
(0. UH) 4.78123,826.6, 1303, 1328, 1580, 134D (¢, 25 @ﬁﬁ?} @353 1a5§ 43311749, 17829,

17 9(4 an1nopheny|) plpera2|ne |- car boxylT ¢ aci
ert-butyl ester, 43a A m xture of 4-iodoaniline
(0.654 g, 3 nunol) pi per azi ne-| -carboxylic acid

2 osprt 27 G ot RifhlorPnearheph ok i ipyses T obep-pirols aoct-5.0-
phmv}}@mammp@ﬂmmwe (0.03 g, 0.15 nmmol) in
Toa'sﬁbflﬁﬁﬁﬁ‘ ot 426 Q. @7)g WMH)%S%FCHP glﬁfaé? g%ﬁo Iu ! gc?t’rx'}gfqdézploride (0.019 ml,

0. g d-tube and heated to
BIRG- Tsanediint wassiaed ateHpdorane/hear. Fhveammotiamasisbbled into the mixture.

Thwaﬁhﬁdnfvtdnﬁﬁbni&aifﬁrcoﬁ@ﬁsdmsy Rk &%ﬁ&@&ta?%?&‘”f&m%}?m es and then was
all e@ta%g 100 |%% The %r%%nlc | ayer was dried over

NG ¢ evaporate, The medinm wag Tl Gt oy Fap Fag concentrated and chromatographed
(dichloromethane:acetone, 70:30) to yield 424 (0.093 g, 0.19 mmol, 95%) as an off-white powder.

ReRls o
FaC N)LN ©

d
1
H NMR (CDCl;, 400 MHz) & 1.57-1.70 (m, 1H), 2.00-2.08 (m, 2H), 2.16-2.25 (m, 1H), 2.31 (1, J = 7.3
Hz, 2H), 2.51-2.59 (m, 2H), 2.62-2.68 (m, 2H), 2.77 (t, J = 7.3 Hz, 2H), 5.56 (bs, 1H), 5.65 (bs, 1H),
7.22(d,J=8.2 Hz, 2H), 7.39 (d, J = 8.2 Hz, 2H), 7.85 (dd, J, = 8.3 Hz, J, = 1.8 Hz, 1H), 7.95 (d, /= 8.3

Hz, 1H), 7.97 (4, J = 1.8 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6 13.7, 26.5, 31.4, 34.8, 35.0, 67.5,

109.9, 114.9, 121.9 (g, J = 272.7 Hz), 127.1 {q, /= 4.7 Hz), 129.8, 130.1, 132.2, 133.0, 133.3 (q, J=33.2
Hz), 135.2, 137.2, 143.5, 173.8, 174.9, 179.9.
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(di chl or onet hane: acetone, 70:30) to yield 43a (0.36 g,

1.3 rnnol, 43% as a yell ow powder. 43-2)

4-[ 4- (1- cyanocycl obut yl am no) phenyl ] - pi perazi ne-1-carb

oxylic acid tert-butyl ester, 43b 10 Trinethylsily)

cyanide (0.3 g, 3 nmmol) was added dropwi se to a

m xture of 43a (0.415 g, 1.5 mmol), cycl obutanone

(0.21 g, 3 nmol) and sodiumsulfate (1 g) in
42-52 |5 ¢ E |08£ Q rﬁg{@ ano-? Wr xlngtﬁelpmné’ )l‘g n?xr({\gtémgo g,'7 rd';aza-splro[S 4] oct-5-yl}-
phemyl}- Naneehvlibhe'rmde,uae B33Honcentrat ed under vacuumto

To a%b%ogﬁﬁgbngé ?%g&‘ggﬂ d g , 8infhl One‘i’hﬁ‘gﬁzmlzgtg{sﬂ;ﬁﬁléﬁ %&7@ thjgpy1 ghlorice (0.019
0.26yangaply Unﬁ(dumwes gired 2D 6 (5| one deuy Thep laetysém@wwssabmbbled into the

mixthe #3=38¢ for 30 minutes. The medium was ﬁltcred The ﬁltrate was concentrated and
fl uaranet hyl p

chw{ggra%he?((gifkgéglg%{qnﬁf%lto&? JetZSStow]TId 42e (0. 092 g, 0. 19 mmol 695%5] as an off-
whitphewdet.} - pi per azi ne-| -carboxylic acid tert-butyl ester,
43¢ [WL391 and

Ncd-{4-[7- (4Wﬂl\uor onet hyl phenyl ) - 8- (4- cyano- 3

Yyl uﬁo | -

FoC & E nmoyl i i no) - 6-t hi oxo-5, 7-di azaspiro
[ 3. 4] ogt -5-y1] - phenyl } - pi perazi ne-| -carboxylic 20
acid v r -putyl ester, 43d [ RD140] A m xture of |a

. 5 . 228 1 mmol) and 43b (0.472 g, 0.63 nmmol) in dry
H (@Clﬂn‘?’})o WEE) 811521 64 (at 1H)obP-2.0 btmp @A 2AM0E. F7dm, 28), 2.20 (t, J=17.3

Hz, .bJ@}sz%-zEb%nmmt 93‘: vas; §ﬁ£19ﬁﬂtzf7%t(§@ 0, , 3HY, 6.09 (bs, 1H), 7.16 (/=
hr omat 0 | or onet hane: acet one, )

ra
82}% ey 74%%‘1 crﬁ% o) o 583 Hepop = 1 Skz, Sy aéi@éﬁmz 1H),
7.94Whj A 1 B FiZ, lmp%rmm@cm@s,ﬁoomkzmh@ﬂ B3, 86.800114 WhO 18 7, 67.5, 109.7,

R ARk TR R R ORI WOFﬁzrﬁJII%? 353 5= 521,

135 a,slsfa’SyléBl7QW3;3mﬂd9r179/8\ N, Boc NC )aN' I N F3C"
~HNL;! Formula 10 'H NMR (CDC13, 400 I\/Hz) 6 1.48,
(s 9H),157167(m1|—|) 2.01-2.09 (m 1H),
42-6) 59 2V- T8 {4 I (4-g¥ano-3- 1’5@“@‘0@0@)’@“}’3} 850!5-61thidzo-bﬂékﬁéz,a-splro[3 4)oct-5-

oyl)-me e , 4 =89 Hz, 2
yl]pﬁelﬁg t%ﬁa.n )]l)mﬂxag s{iﬁona&ﬂtﬂe)&?fﬁé@% 559 (d, J= 7.4 HZH)

[0099] 1), " 7 A93m3(x§n' m) vy ~{- 57(4(cuano P-triuororpethylphegyl)-8-oxRcfethignp-5,7-diaza-
spirdi4JoctEa3¢Z]perlyll }blutanoic acid (42c) (0.049 g, 0.1 mmol), 2,4,6-trichlorobenzoyl chloride
(0.244 g, 1 mmol), 4-dimethylaminopyridine (0.122 g, 1 mmol) and methanesulfonamide (0.019 g 02
mmol) in dichloromethane was stirred at room temperature for 20 hours. The mixture was concentrated
and chromatographed (dichloromethane:acetone, 80:20) to vyield N-(4-{4-[7-(4-cyano-3-
trifluoromethylphenyl)-8-0xo-6-thioxo-5,7-diaza-spirof3.4Joct-5-yljphenyl} -butanoyl)-
methanesulfonamide (42f) [RD157] (0.053 g, 0.094 mmol, 94%), the structure of which is illustrated in
Formula §, as a white powder.

-57.
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HN CF3 CN Formula 11 '11 NVR (CDO 3, 400 MHz) 6 1. 48,
(s, 9H) 1.57-1.64 (m 1H), 2.01-2.10 (m 1H),
2.60-2.89 (m 4H), 5 3.24 (t, J = 5.1 Hz, 4H), 3.57

(t, J = 4.9 Hz, 4H), 7.02 (d, J = 8.9 Hz, 214), 7.20
(d. J = 8.9 H, 2H), 7.54- 7.98 (m 4H), 7.97 (d, J=
8.1 Hz, 1H). 43-4)

4-[ 8- Oxo- S- (4-pi perazin- 1-yl - phenyl ) - 6-t hi oxo-5, 7-di az

Foampig 0 [3.4] oct-7-yl]-2- trifluoronethyl benzonitrile,
43e [RD1371 10 A mxture of 43c (0 117 g, 0.2 mmol),

| ﬁ’h{] nol (5 nl d%! was refl uxed
H CHieRsrde 400%@1%@ 1k§ér1ﬁ%(f& Leleﬁ%llr A, @it d=ut-Hz, 2H), 2.51-
2.57 e, zmamaum (i myzeswwsmem)lﬁmmhﬂymgseﬁ Q3 3(4,/=83Hz

2 0 =3k B O B o mE B 308 e b g - 53

1Hhhp@m¢@pmmdlq0mmsdmmmane, 3a3e301)@0.6.547, 65@0980“1114 8,122.5(q,J
= 2‘7??2{4%5“5‘15*7‘?'2895 2%—5’2“6129% 3%01) é%/\d!)ei” 9“2?346?;%) ﬁ £ és%g 135.6, 138.4,
1434, 1719, It@@RﬁO?\I 15 o H NI\/R (CDBCD 400 MHz) 5

1.51-1.61 (m 1H), 2.01-2.11 (m 1H), 2.48-2.59 (m
4H), 2.90-2.97 (m 4H), 3.25-3.30 (m 4H), 7.03 (d,
J= 8.9 Hz, 2H), 7.16 (d, J= 8.9 Hz, 2H), 7.86 (dd, JI

7 8. = 1.8 . L 8. = 8.3 ,
2 225 et s chpphols o531
phenglibutyiamide, 42g4BD158]48. 9, 67.5, 108. 9 114. 8 115 9,
[ooio'bg 3 (%3y2d1]o§e@% ox{dc'@@fﬁ 0]%%4 %az 5(386 2 Jobicyy of)lfz-g%’chil-4 {4-[7-(4-
Cyapg-3 tg[ﬂuoio;@t}wlphg;g@ 840xo 6&@10&(35,5—}]1& spiro[3 4joct- 5-y1]pheny1}butanannde (42e)
(0. 0‘32 é50 064 rinflol) B tliRResid Q0 B'nﬁf “I‘ﬁ@hﬂ;m}r & Yhe iR gp{-otlm %mperature for 5

t hi oxo-5 di azaspiro

hougy ?déh?‘r"rﬁﬁ¥eﬂd’f18‘rf§%tﬁﬁn6 SHEGHA Pt |cy! 2pgpte] RIS1@BInicAayer was dried over

magyiesitrnl el fanf, céﬁ:&t(a&d%&@:hroﬁxaﬂ;gﬂgﬂég )é%ml{ffrltngf{ﬂﬁ% g&r%&%glyéo 20) to yield M-

|
e 4 ot B 6 i 5 PR -1
phepd Hyseyraatider gzg)dRmsaj 0029, g, Thos mmelj un)\as sfridutr® b2 @hicd RSilustrated in

Formula 9, as a white powder.

polVense
FaC N N ©
O

Formula 9

'H NMR (CDCl;, 400 MHz) 8 1.63-1.71 (m, 1H), 1.93-2.04 (m, 2H), 2.182.27 (m, 3H), 2.44-2.53 (m,
2H), 2.57-2.65 (m, 2H), 2.70 (¢, = 7.3 Hz, 2H), 2.79 (d, J = 4.8 Hz, 3H), 5.79 (bs, 1H), 7.21 (d, J = 8.2

Hz, 2H), 7.34 (d, /= 8.2 Hz, 2H), 7.92 (d, J = 8.4 Hz, 1H), 8.03 (dd, J=8.3, 1.8 Hz, 1H), 8.18 (d, /= 1.8
Hz, 1H).

Example 43
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5 filtrate was concentrated and chronmat ographed
(di chl oronet hane: acetone, 95:5) to yield 43f (0.042
g, 0.074 mmol, 74% as a white powder. 0 ~N~ NC I \
SNF3CNN O 1H NWR (CDC13, 400 MHz) 6 1.62-1.70
(m 1H), 2.14-2.23 (m 1H), 2.51-2.58 (m 2H),
261 2.67 (m 2H), 2.84 (s, 3H) 339(s 8H) 7.05
J:89Hz 2H), 7.20 (d = 7.84
43- 10 dd4-a@maplam9%pweraame‘}cmb°fy1& aHz* teréchutyl efte%“% d, J= 8.3
A mifdure & -ioddanfifie ((654%53 lmﬁblj"%lperhilﬁe)-l ceﬂ:@tﬁyIN\Rld RG] eskD .67 g, 3.6

MHz) S.13.7, . 3 34, 6,
snaly pbgssugy s $1 7 6 mipol spaeny e 05 Ay oy odice 003 &
0.15( mol 1n—2-6ro§anblz Q3 ml) ¥a6 pYa,cedlﬁtﬂerBa,rgo]ﬁB aéhez(leﬂ-tuﬂe:a:rﬁ&leﬂtcd-lz@ 80°C for 30
13 137.
hou.1§._ .%f&er Pe)n% cioleg/g ﬁ'gor% gé%-nlpisr eotrhg xrgrlg? Hmlwas as 4 \?1 e(i)t%(‘rgé'(g{n@ %ﬂd extracted
withoetiyd &cefated i (@zal). Tpe m{n&; Uy otas ey Io}'er I\@S@mybr}cemeﬁland;chromatographed
(dlcﬁllgfoﬁmthzlq%% e’%ng] %)%5 % 33%%0 g@g Q%E}mgol Ag /9§s mlov)v pb@der

ut| on Of sodi um hydroxi de (2
m, 2M  was stlrred at roomtenperature for 5 hours.

t[h‘ ?ﬁ@anﬂ@ﬁoﬂfﬁﬁﬂhﬁ%ﬂx@nﬂ]—[ﬁlﬁexﬁﬁﬁé -fleSbeasic adi kb‘itf-lﬁﬂylteﬁer, 43b
t hen extracted

Tmaes@tlsawecye@dex@é e b e Oy By e 4 (gL & 1.5 mmoD,
cycBQutMan?m zargpl3 eamt)eikrsadied stilfateo Vi) @5 Gicki@ronbthae (S Ad)a The mixture was
sy 3 B R4FR 0D 21 PRBYS ALY P eciimo e smpegeed i
vaca tcsobiami ia dbz@wns fiquich fvBick [vaas tsuthectetl to phremytodraghyr(dickiniohethane:acetone,

. - ' Lfndah;60. 02 g, 0.042
75-’%%@#‘%ﬁ%ﬂ%ﬁ@%ﬁ%@&“2%&%85 £hi oyl chl or i de

(0.007 25 m, 0.1 mmol). The nmediumwas stirred at
43-3)2C f @-f{4-9$;l]—e L3 tr S ForfeiR YRS HeRyl) M fniR bUa RhiB Eb-5 Wd&zislﬁﬁo[s djoct-5-yl}-

m xture excess of ammoni a was _cond ensecf y r ef

pheaybrpingmainedcarbpgylicrasid texs-buyhesteas3aDIMEn  was” al | ovved
and O evapor at e 4-filye18dns3tisorbinbthAp R yI)-B18-cfdnb i3 @ifioromethyl-

PP PGB EE SO SRS SoE STIEP M g J-carbomytie
acidterObidA estep H3d [RDMWI0las an of f-white powder. -61 O NC

A nllixStlml'c o/f 1:1 (O\.ZZé g,\l n|\1|1%|olg anc{: 4?39 (b\l 4’” ;°0.63 mmol) in dry DMF (1 ml) was stirred at room
temperature for 20 hours. The mixture was concentrated and chromatographed (dichloromethane:acetone,
90:10) to yield 43¢ (0.173 g, 0.296 mmol, 47%), the structure of which is illustrated in Formula 10, as a
off-white powder and 43d (0.169 g, 0.21 mmol, 33%), the structure of which is illustrated in Formula 11,

as a yellow powder.

Boc

Qkﬁ

W0

Formula 10

'H NMR (CDCly, 400 MEz) 5 1.48, (s, 9H), 1.57-1.67 (m, 1H), 2.01-2.09 (m, 1H), 2.59-2.70 (m, 4H),
3.25 (t,J = 5.1 Hz, 4H), 3.59 (t, J = 4.9 Hz, 4H), 7.02 (4, / = 8.9 Hz, 2H), 7.20 (d, J = 8.9 Hz, 2H), 7.81

-59.
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"H NVR (DVBO-d6, 400 MHz) S 1.49-1.52 (m 111),
1.88-1.93 (m 1H), 2.37-2.46 (m 2H), 2.57-2.62 (m
2H), 6.66 (d, J = 15.9 Hz, 11-1), 7.16 (bs, 1H), 7.43
(d, J =8.3 Hz, 2H), 7.47 (d, J = 15.9 Hz, 1H), 7.58
(bs, IH, 8.03 (dd, J, = 8.3 Hz, J2 = 1.8 Hz, iH,
8.23 (d, J=1.8 Hz, 1H), 8.34 (d, J= 8.3 Hz, 1H). 5
Exanpl e 45 [RD145] [00101] Trinethylsilyl cyanide (0.4
(4, 97 74 HY, 089, ). 9v@asimddedadr-opnisao a mxture of 4-
met hanesul f onyl phenyl am ne hydrochl oride (0.415 g, 2
mmol ), cycl obutanone (0.28 g, 4 mml) and sodi um

sulfate (1 g) |n %"m . The m xture was stirred
Ncio 5hu OC Afterflltratlonto 10 renove
te the filtrate was washed with brine
Ne; a e th ethyl acetate. The organic |ayer
was cor rated and chromat ographed

(dichlmr t hane: acetone, 90:10) to yield 1-(4-

net hangssgl f onyl phenyl ani no) cycl obut anecar bonitrile

(45anN(0. 116 g, 0.44 mol, 22% as a yellow sh solid.

4- et sul f onyl phenyl am ne (0.201g, 1.17 nmol, 59%

was al’so\ vered. [00102] A mi xture of

4- sotfifcyanat o- 2-tri fl uoronet hyl benzonitrile (Ila)

(0.0.141¢cy, 0.62 mmol) 15 and

1- (4- nmet hanesul f onyl phenyl am no) cycl obut anecar boni tri
ForBuk4ba) (0.11 g, 0.42 mmol) in dry DM (2 ml) was

stirred at roon1tenperature for 3 days. To this

) ded nethanol (10 nil) and ag. 2N HC1

H%@a cohh i SRE i (B, 2042631, 260289 (m, 4H),

324\t tJer 5. ek, i), cscwl(ed—mtmmml Z @ﬁ'ﬂ?JatSl(-UlIgz ﬁﬂﬂ? 20 g@é‘ﬂts'g%z 2H), 7.54-
p nto cold water

9%#radt9e92?d\?vi]t %qeqezhyjfl acetate (3 x 30 nil). The

organi c |layer was dried over MgSO4, concentrated and
chromat ogr aphed (di chl oronet hane: acetone, 20 97:3) to

| eld 4-[8-Oxo0-5- _
{?H"g{" net han esul fso(ﬁgi 7{) aeZIr]{l ) 3’1 OO By Yazgspirof3. 3]?“'7'3’1]'2'
t"ﬂéfg benzogitrilesd3o tri fI uor omet hyl benzonitrile

A mpdinb pf 433000, 415] g, 60 n@ﬁ’bj—) Bethiho DG m1RIHCI 11(? @ ml tZFAz Wf.s reﬂuxed for 2 hours.

structur is illustrated in
After bm{n coo&%}t& rroorrblemperatmef\%e \rgactign mispye wasgpoured jngy qul yatyﬂr( 10 ml) and

extraged \Hﬂi\M@l (ODE & 40;&:1]4\{%‘]11& ofgardic ﬁ\i&erlw%%r%mgg M@b‘h concentrated and
chro_%%5 5 éﬁ(%%%lg%or(xe]ﬂ}a?n%‘a_ﬁeton? 5§.§g egkagolﬁgetonz,'_%o 50)/t(ogl]§ld 43e (0.089
g:O(l%mmg %‘Vg)asamtepmgr 111), 7.97 (d, J= 1.8 Hz, 1H)

7.98 J—8SEHZN 1H) 8.17 (d, J= 8.3 Hz, 211);
\el3C NI\/R (CDC13, b 13.6, 31.8,44.4, 67.5,

“ﬁik@

S L

"H NMR (CD50D, 400 MHZ) 6 1.51-1.61 (m, 1H), 2.01-2.11 (m, 1H), 2.48-2.59 (m, 4H), 2.90-2.97 (m,
4H), 3.25-3.30 (m, 4H), 7.03 (d, J = 8.9 Hz, 2H), 7.16 (d, J = 8.9 Hz, 2H), 7.86 (dd, J, = 8.3 Hz, J,= 1.8
Hz, 1H), 8.02 (d, J = 8.3 Hz, 1H), 8.07 (4, J = 1.8 Hz, 1H); °C NMR (CD;OD, 100 MHz) § 13.2, 30.9,
45.1,48.9, 67.5, 108.9, 114.8, 115.9, 122.3 (q, /= 271.7 Hz), 1264, 127.3 (q, /= 4.7 Hz), 130.4, 1322
(q,/=33.2Hz), 133.0, 1354, 138.1, 152.1, 175.4, 180 4.

-60-
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114.8, 122.4 (g, J = 271.5 Hz), 127.0 (g, J = 4.9 Hz),
129.4, 131.4, 132.1, 133.6 (q, J = 33.3 Hz), 135.3,
136.8, 140.3, 141.8, 174.4, 179.9. 5 Exanple 46
[00103] Trinmethylsilyl cyanide (0.69 g, 7 nmol) was
added dropw se to a m xture of 4- am nophenyl acetic
acid (0.755 g, 5 mol) and cycl obut anone (0.49 g, 7

43¢5y 0| )-{s m@mmsnﬂﬁﬂylﬁbarazﬂheyl)-ﬂﬁeiﬁl}ls-exdman&usr -r-&dzafsﬁh [3.4]oct-7-
lﬁﬁggp X &ﬁ nllgsﬁﬂ%%$ re was concentrated and
¥ r’i’ﬁfgbehé' BEpnityiley t hane: acet one, 60:40) to

A pixgirelof[43e (01048gy arlamydl), ﬂt&thh:}ehﬂfdshyla):]phd}m)blmx?t) s mﬂ)dnd triethylamine

© gf' Q@)m ﬁ%&‘g{%ﬁf%ﬁ 6&%) UAA‘l‘eg gt T (l),lnll eetng?rgt@e o 5 homvmi'he mesa.lmn was filtered. The

filgatg wt dehesaiyaigsoand chmtmiogﬂanm Gdiettldrythdimne cnétbre] DBS5) toa)eld 43f (0.042 g,
0.079 nB38 78% and
Fﬁ%-gegk%gygﬂygh%tfanino)phenyl]acetic acid (46a)
(O 46 g, 2.0 mml) iRDVF (5 M) was stirred at room
tenperature for yB”h@ﬁ¥ To this m xture were added
Nget hanol (2 aé) 2N HO (10 m). 15 The second
m e. vvaluxedfor 1 h. After being cooled to
Fab atyre, the reaction mxture was poured
nto co d water (10 m) and extracted with ethyl
acet at 50 m). The organic |ayer was dried over
) ¥gs concentrated and chromat ogr aphed
H( |6¢Ib¢10r‘ﬂ’@@ hﬁh@épuﬁﬁé 7and, 1HeR.14-2.23 (m, 1H), 2.51-2.58 (m, 2H), 2.61-2.67 (m,
}?lmépéﬁﬁgw@snﬁ{)a?@i Ne- g 9%: tﬁzd’@ie}—d 9 He, 9H), 7.84(dd, J; = 8.3 Hz, J;

4~ cyan- 3-frif1 uor onet 0X 0!
= B8 I7IZ EfT é{%*%}%b?%(dﬂrdhﬁeﬁyll}m é:tNMRa(QD@la, 100 MHz) § 13.7,
31AEs40) s, e&tsar 61.461lod 8] REBAE].of 9215)3?21 9= 20128, 'ﬂi@é 125? Q J =47 Hz),

t |ch 1S_il ustrated I'n Formu
13@2%%1@3?%? %2\%&# HE Rl 16503802 F3C N N 0 -~
Formula 15 'H NMR (CDC13, 400 MHz) 6 1.60-1.69 (m
g 2- 15-2.25 (m 1H), 2.50-2.58 (m 2H), 2.61-2.66
5H). 3.72 (bs, 5H). 7.27 (d, J= 8.3 Hz, 2H), 7.50
44(1@ J :3-{8-[3(4—Eyan2+3}1;nﬂioMe(lﬁuphaiﬂ)s-oao 6-1h18xolr$;7-dﬁﬂ-spuo[3 Ajoct-5-yl}-
phznay%@lm%@ag 4= 8.2 Hz, 1H), 7.97 (d, J= 1.6 Hz, 1H);
13, 100|sz) S 13.7,31.4,44.7, 52.3, 67.4,
A B! 32*1@ 035 £10:65 Wmply in methangiA2 Bk soldtd¥ oOsofiipm Lyarofidd (2 mi, 2M)

wakigrred 41300 tenﬁagrltl.ugea forlag%él% l\z/Iltﬁghopw £sck'vz:1f):} Lfteg 31}% _}%ﬁ%e wa%aéljusted topH =

135. 9,
5 b&/é-f(‘é)aq F\é%i?mt %\ c tod ?ﬁﬂkﬁtb)fl @cetgte (3 x50 ml). "The organic layer was dried over

Mésg)z %lﬂgbﬁaeﬁtpwdmo &yﬁerss folobteihaae (g | phen e, &5 0- 6- t hi oxo
- i aza-

44-2) 3-{4-[7-(4-Cyano-3-triﬂuoromethyl-phenyl)—S-oxo-6-thioxo-5,7-diaza-spiro[3.4]oct-5-yl]-
phenyl}-acrylamide, 44b [RD119]

To a suspension of 44b (0.02 g, 0.042 mmol) in THF (1 ml) at -5°C was added thionyl chloride (0.007
ml, 0.1 mmol). The medium was stirred at -5°C for one hour. Then ammonia was bubbled into the
mixture. The excess of ammonia was condensed by reflux condenser at -78°C for 30 minutes and then
was allowed to evaporate. The medium was filtered. The filirate was concentrated and chromatographed

(dichloromethane:acetone, 70:30) to yield 44b (0.014 g, 0.03 mmol, 71%) as an off-white powder.

-61-
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spiro[ 3. 4] oct-5-yl ] phenyl }acetic acid nethyl ester
(46b) (0.095 g, 0.2 mml) and a sol ution of sodium
hydroxide (1 m, 2M in nmethanol (2 m) was stirred at
roomtenperature for 2 hours. The nethanol was 5
evaporated. The residue was adjusted to pH 5 by aq. 2M
HCO and then the m xture was extracted with ethyl
acet ate (3 x 10 m).oThe organic |ayer was dried over

O‘ nd con ent{at ed to dryness to obtain
A' 4 c | fINtgr onet hyl phenyl ) - 8- oxo- 6-t hi oxo

E o[ 3 4] oct - 5-yl ] phenyl } acetic acid
3<i46c:) [[RD 7] (0.087 g, 0.19 mmol, 95%, the structure
of whi illustrated in Fornula 16. NCISII OH / h

. I 0O FSC'NNO 10 Fornula 16 "H NMR (CDC137 400
Hmamaoeg)mo B8z B1.48H)52 (2, il‘-i)?i 283, é'@n i'ﬁi)zs? 59_9%5%1‘) 2.57-2:62

(m(%b’é&)%‘% »Z-é &‘% ‘%H}%‘%ﬁ“(ﬁg) 951(@?8311192@ TAHg, J = 15.9 H, 1H),
7.5 (bg.5 H)B.033dd, &, 28 Hiz, JAH),8 Hef 189)68.00¢d, A= ’ESl—IzG]}UZg 341§1)J 8.3 Hz, 1H).

13C NMR (CDC13, 100 MHz) 6 13.7, 31.4, 40.2,

67.4, 109.9, 114.9, 122.0 (q, J= 272.5 Hz), 127.0 (q,
Examuplo4HIRIPS] 129 9, 131.2, 132.3, 133.3 (q, J= 33.3

Hz), 133.9, 135.2, 136.1, 15 137.2, 174.1, 174.9,

[001029. 9. 4Bin@)h 5601961 ;. Thixany 23 8 .4

_ vga }’m‘l@a 81 :k Seg 'IrQﬁb‘lf)n ;(V%JJ %&feh dﬁop‘mSe % rglkture of 4-
o yAp en aﬁrgne hydroc oride (0. 415 g, 2 mmol), cyclobutanone (0.28 g, 4 mmol) and

sod@mt quiffitp (J]OS)OJITBMR/@ e b Jovi @ s §m¥eh|f6}xl‘3 ouré a6 i BZ2 RBL filtration to

' rcmg{regthé]sgﬁﬁwl @ul%e] Eh_“_:tﬂ%gl acet Iéi%‘ls? tb(aﬁgg%g ex]:qar%stgc}m (§thgl acetate. The

orgaieslayar jvwas @gpcf,@ratei aho g Ihromhtogrﬁmlﬂd (Wrﬁﬁt&éh@a@fbﬂe 2,3‘@ ﬂ)hﬁ)nywld 1-(4-
metRERBIUTHR IpMES 1R Bl %g)aﬂ;om Fl(fita)u@glﬂg § é? ey 22‘}@ ag2 yellowish

lﬁ? ni a was condense
Rt ) m%%mﬁf%’fyé@e‘%@@ﬂ@ﬂomé 1ammolsWs) weseisaposwied. The
mediumwas filtered and the filtrate was concentrat ed

[oo?ra}j c E,LQ, osnmlﬁmgarcﬁphaﬂmé@h&m -DERRELRABILACEEANT12) (003 ¢, 0.62 mmot)
e P R e i 5071 B 2men oy DM (2
ml) gagggge@ at(somg?zz%h@ﬂyd&éadeiaaﬂﬁd mls(lﬂi];ﬁﬁi}mv{lé?ﬁﬂdﬁgd mf:tﬁQrof’&@ iy dand aq. 2N
acils Cc 0 ch 1S_ 1 ustr at
%PTF?S second, g xanér'éan SO% s&t,]%fg l-b SAige pemg fgeladdp ragy temperature, the
reacporbmlxpgq:wN nQuipd inty cold wgitr AOmfime ekFactad wilR iy Ce¥ekats (34080 ml). The
;;g:%ddil)éycg v%ag Qi(ﬁ?gl o%ﬁP M§§041k9n§en§g%¢? a.gd ﬁro&ﬂ})grap]bea (dichloromethane:acetone,
4-[5 4-methanesulfony1phenyl)-8 0X0-6-thioxo-5,7-diazaspiro[3. 4}oct~7-y1]-2-
triflucromethylbenzonitrile (45b) [RD145] (0.031 g, 0.065 mmol, 15%), the structure of which is
illustrated in Formula 14, as a white powder.

0

N\
FoC” NN
an

Formuia 14

i
H NMR (CDCL, 400 Mz) 8 1.63-1.72 (m, 1H), 2.21-2.28 (m, 1H), 2.46-2.54 (m, 2H), 2.68.2.74 (m,
-62-
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2H), 3.63 (s, 2H), 5.91 (bs, 1H), 6.10 (bs, 1H), 7.27
(d, J =8.1 Hz, 2H), 7.50 (d, J = 8.1 Hz, 2H), 7.83
(dd, J= 8.3, 1.8 Hz, 1H), 7.95 (d, J= 8.2 Hz, 111),
7.96 (d, J= 1.6 Hz, 1H); 13C NMR (CDC13, 100 MHz) 5 6

13.7, 31.5, 42.5, 67.4, 109.9, 114.9, 121.9 (g, J=
272.4 Hz), 127.1 (q, J= 4.9 Hz), 130.2, 131.1, 132.2,
133.3 (q, J= 33.3 Hz), 134.1, 135.2, 136.8, 137.2,

. 3 4- 80, L. 940 hi I
e} Lheh, 3015900190y S0 0 RIS OO IO 1 1, 70
(4, AR 113k 8444 1;%4}@%?0 NMR (CDCls, 100 MHz) 6 13.6, 31.8, 44.4, 67.5, 110.2,
11438, 1934 {QUOLQNES By), pRvemy )'=%3)@3&2‘1@9&,?{32?&;’13?837%%%?.7 §%§ Hz), 135.3,

)
.4l oct-5-yl ] phenyl }acetic acid
13%’%’%%)”% 1%?—& (5 mM) cooled to O C. The mixture

was stirred for 1 hour at roomtenperature and then
Exameplligd ami ne (0.5 nm) was added into the m xture. The

m xture was stirred for an additional 2 hours. The
roon@eli um wasg, i hdier a0 do k il 1rat ncentrat ed.

and chr onatpglgsa?hg}%m (3? cﬂl%b?ollnn%f’ ﬁavﬁaés\:l\%d?% SIRRWIsg (0 Foyixture of 4-
amlpgphglpyéqca;m acid (0.755 g, 5 mmol) and cyclobutanone (0.49 g, 7 mmol) in dioxane (20 ml). The

mixbbr Y84 Vkirrét 6t~ B Froled- £Y@NOC S1e! brbdrttO T OCLAVLRNEN YLD +BoRatographed

. XD- 6-
(d‘“t‘ﬁ’f°6’9?6h-a%°,ﬁf9ta?°a9%if‘@;5‘? Yiglp ¥-Urseocsslaputyismineysnylegetiorioife(462) (1.138 g,
4.9 hfe], 999R0E 4 Shité 1848 g, 0.738 mmol, 95%, the 15

structure of which is illustrated in Formula 18, as an
46-9f T - Whi tygnpewder. H NC F N N Formula 18 ' H NWR

(CDC13, 400 MHz) 6 1.61-1.70 (m 1H), 2.17-2.31 (m

, 2.50-2.56 (fm' 2H), 2.61-2.68 (m 211), 2.82 (d,

[00}04L" 4 g Agixrarpyof 4gseisioqyanatelyifiuqtomethylbenzchitriled(18 (BL538 g, 2.8 mmol)
and Z41-cyZndoReidiiltylanino Tjaetic 240 (464) (B DN ;
st xS L 795 )@@%?&: & (40 Ok ™0 mbon 5 DV ) was e

ey ,‘a“f% 15 peump R thig e werp addgfpnpthanol (207ml) 6 ag, 2N HCI (10 mi).
TheFgcobd midurd wabikfldxed ¥&OL K, Afkd Beirkh, codidd trobdl atem]aeﬁtztgeg %heReaction mixture

3127 =4.9 Hz), . 130.2, 131.0 132. 2,
el okl clo Ty nd el 5l Bt ot 3 1050 7 T, rganio ayerwa
dried 7@ver, MgS0.8, cobP@ir@ted ExmipéigondifogRiphed  (dichloromethane pure and  then
dictNrdifletiade: hko AR onet hybphenyl ) -5 5-di net hyl _
s L o Pl RS RN et oo b iono 5.
A2 PR HOT P Bl b8 aatie esirkmethid cfiet 7460) [REDHBED(.SEDHN0RY mhnol, 56%), the
strudthre bR Ok illustrated in Formula 15, as a white powder. . o
4-[ 3-(4-am nophenyl) - 4, 4-di net hyl - 5- oxo- 2-t hi oxoi m daz
neol idin-1-yl]-2- -650Mi.fl uor orret hyl benzonitrile (2d)
g,s,' 0. ; et hanesul fonyl chloride (0.009g,
Fc'm d @yridine (0.006 g, 0.075 rmol) in
%di chl oonEt hane (1 m) was stirred at room tenperature
for 16)1@}”3. The nedi um was washed with water (2 m)
and extracted with ethyl acetate (5 nil). The organic
| ayer was dried over MgSO4, concentrated and
Formgtlr mat ogr aphed (HPLC, al umina colum) to yield N {4-

5
‘o NMR (Ep ey a8 Vvgd) ! 1f_40910 0 , | ) -5, 5-di met hyl - 4- ox

Q- 2- 1 hi 0xo-in agzo i d‘?rgn{r[?tlﬁy 2887 (2“’ ?H) 2.50-2.58 (m, 2H), 2.61-2.66 (m,
2H), 3.72 (bs, 5H), 7.27 (d,J=8.3 Hz, 2H),7.50(d,J=8.3 Hz, 2H), 7.84 (dd, J=8.3, 1.8 Hz, 1H), 7.94
(d,/=8.2Hz, 1H), 7.97 (d, /= 1.6 Hz, 1H); *C NMR (CDCl;, 100 MHz) 6 13.7, 31.4, 44.7, 52.3, 674,
109.9, 1149, 122.0 (g, J = 272.5 Hz), 127.0 (¢, J/ = 4.9 Hz), 130.0, 131.1, 1323, 133.0 (q, /= 33.3 H),

134.1,135.2,135.9, 137.2, 171.4, 174.9, 179.9.

-63-



10

15

20

25

yI]phenyl}nethanesulfonan1de (47a) [RD150] (O. 009 g,
0.018 mml, 369, the structure of which is
illustrated in Formula 2, as a white powder. H NC 1 S
/' 1 OSAO F3Clo~ NAN O-f- Fornula 2 10 '"H NWR
(DMSO-d6, 400 MHz) 6 1.46 (s, 6H), 3.07 (s, 3H), 7.32
(s, 4H), 8.05 (dd, J=8.2, 1.2 Hz, 1H), 8.26 (d, J =
46 2;2 Hz, rbitY7 8.35 (d, J = 8.2 Hz, 1H), 10.08 (bs, 1H);

""C NWR (DVMSO-d6, 100 MHz) 6 23.3, 40.4, 66.7, 109.0,

[001&;]? S, %xligfgidtlglz%gg %8[7 (% iyago Z%ngqu 8@?@%8%;58( qdfséj thJ,gxo -5,7-diaza-

SP11'<13510@-3 -AB8enfl} ackBO adid methF. edter @Sb)) ©.093 5, EX ammpl)eand @ solution of sodium
hdeJéli{i 4(1]11% ]}4});1 mﬁngmﬁ (i ﬁﬂ)f\xlay &[ngﬁ@l[tt}%( ﬂgﬁ@% ¢ f3r §B%m%éthanol was

| 0x0-1 m daZzoHd acetamd
evapquagd ’ppqgggql}e Wapadigqd tapHy 5)(12YLPHGZMf 1 and then the mixture was extracted with

ethyﬂaJeéfe(@x oma%@sm 1dyerod uﬁatdwll MESE X 1 %oﬂcsﬁugee@ 'td’%%s to obtain

din-1- - trifluoroneth y benzonitri | L
{4- [Zwé“ e bmﬂ@m@?eﬁhﬂﬁlaﬂnyl) 8- QXub ooy ofipzaepired- @e%ﬁ-yﬂ@ ml}aceﬁc acid
(46 TRDIM7E0087 20.1D frinel, 199 Aiiezuchife O0hich is Nluskdted N Grmitld 16.
di chl oronethane (1 m) was stirred at 0 C for 2 hours.
nclhe mxture was conggntrated and chromat ogr aphed
Ioﬁbne e:@cetone, 90:10) to yield N-{4 [ 3-(4-
or oet hyl phenyl ) -5, 5-di met hyl - 4- oxo-2-th
i OXO-1i azol i din-1-yl] phenyl } acet am de, 48a [ RD151]
(o.ooggé%:p.016 mmol, 80%, the structure of which is
illustrated in Fornula 3, as a white powder. -66 H
NCl \ SN AFSCNN O Fornmula 3 '"H NWR (CDC13, 400
Formyi}6 6 1.58 (s, 611), 2.21 (s, 3H), 7.24 (d, J= 8.6
Hz, 2H), 7.48 (bs, 1H), 7.69 (d, J 8.6 Hz, 2H),

' ﬁMﬁiicbdQ, 409 hﬁi? 524, 601} & df!¥ 4%‘2‘)1,5-27259(% Qﬁﬁ\/R%w G- (81 ) 373 (s, 2H),
100

7.20080f~ 5 5% 280,753 G /0 e 0 10 (062133, 14 5o 10, 79340, = 82 i, 1,

7.96((8,J I 1.6 H2 M2 2 CHRMR D11 1d00MHzZ) 5733.7, 31.4, 40.2, 40.8, 67.4, 109.9, 114.9, 122.0

(q,J=272.5 Hz), 127.0 (g, J = 4.9 Hz), 129.9, 131.2, 132.3, 133 3 (q, J = 33.3 Hz), 133.9, 135.2, 136.1,
1372, 174.1, 1749, 179.9.

FiC

46-3) RD148

[00106] Thiony! chloride (0.238 g, 2 mmol) was added dropwise to a mixture of {4-[7-(4-cyano-
3-trifluoromethylphenyl)-8-oxo0-6-thioxo-5,7-diaza-spiro[3 4Joct-5-yl}phenyl }acetic acid (46¢) (0.357 g,
0.777 mmol) in THF (5 ml) cooled to 0 °C. The mixture was stirred for 1 hour at room temperature and
then ammonia was bubbled into the mixture. The excess ammonia was condensed by a reflux condenser
at -78 °C for 30 minutes and then was allowed to evaporate. The medium was filtered and the filtrate was
concentrated and chromatographed (dichloromethane:acetone, 70:30) to yield 2-{4-[7-(4-cyano-3-
trifluoromethylphenyl)-8-oxo-6-thioxo-5,7-diaza-spiro[3.4]oct-5-yl]phenyl }acetamide  (46d) [RD148]
(0.345 g, 0.75 mmol, 97%), the structure of which is illustrated in Formula 17, as an off-white powder.

FsC” N)J\N ©
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4.7 Hz), 129.1, 130.2, 132.2, 133.5 (g, J= 32.3 Hz),

135.2, 137.1, 139.2, 168.1, 175.0, 180.0. Exanple 49

[00110] Concentrated sulfuric acid was slowly added to

a mxture of 4-am nobenzoic acid (4 g, 10 29.2 mol)

i n nmethanol cooled to 0 C. Amer the addition, the

m xture was stirred at roomtenperature for 5 hours.

The m xture was washed with a saturated sol ution of
Fosqlgajﬁm bi carbonate and extracted with ethyl acetate.

™H organi c | ayer was dried over MgpSOH and
..concentrat ed under vacuumto obtain 4- arninobenzoic
H AOVIR (GRa€ih\A00 dB1zpd 16294) (1041122248.2.27 (18 10L.49-D8/fm, 28),8061-2.66 (m,
219 ff g3k S } e 4 -3 Nnzoi -

Rora s T g s BB b, PoR R 0 mo ) ARRETAOAS i 2, 7.
(ddy{ é@&nb@%ﬂéﬁy@ﬁ i(h =182 ¥3 1), 796dd.Jocli- e dH): A MR ACHY L, 100 MHz)
6 19@s3 1%kt .5p6ed, fook, 1h7.0hoy .@S(g,_ﬁi 2RI4 fd)| thy ALd, 98 £ Pu5HEIRYE131.1, 1322,
133([,?? 223%@@%1% aie, t‘{e1 jltrate was washed wi th

% deted WMot Lt hyI2-4d¥-44800-The or gani ¢

| ayer was concentrated and chromat ographed
46-4xli chl or BB&t%hane: acet one, 60:40) to yield

4-[ (cyanodi et hyl net hyl ) -am no] - benzoi ¢ acid net hyl

eshier (49Rdn ] : as a opWis bi ¢ of {4-[7-(4-cyano-
ool d. (48@%)%%5%%3(@583?9011 ™A el broBiiodip Whikeie of (-17-Ga-cy

S-poromety BRI R Ao S-thipxor 3, rdsrpirely HiverzWinbenyliaestic lagl (46¢) (0.357 g,
0.77Dmzdf 1 THR (3D kdoled6l 0 °C. The mixture was stirred for 1 hour attr%orT temperature and

4- 1 ( cyanodi hyl ngt hyl ) - am no] - benzoi c acid nethyl
tnef R 4 o e el B e yas Sy Foyipddiional 2 hours
Thheatediimunder filtaedowand itter affiratei Owasat cof@nfatfdr ad®  chromatographed

. . Lhi s o xtur. re d thanol (6 m) and
(d?ég‘g‘%"‘(‘iﬂ‘%%r"jﬁg’ 0 e Sy T i bbremrpe by s onos
thiggoty,7-Jigze-epirdied oS oiphead!} scetamizie réh @5 [RBIMIE (068481 0. 7B @xmol, 95%), the

StricRACS WK T ittt MBSRBUEEL oh BErQur ter (10 m)
and extracted wth et n% é%é%g%fgvh%gl)&(dégo m). The
organi c | ayer was drjed over MgSO4i concentrated and

nehr amat ographed _ (dinchl or onet hane;

ﬁl\_ro

r (49c) [RD152] (0.18 g, 0.4 nmmol, -67
63%, the Structure of which is illustrated in Formula
19, as a white powder. ONC S I 0i F3C NAN O

Formgled8l a 19 ' H NVMR (CDC13, 400 MHz) 0 1.60 (s, 6H),
3.95 (s, 3H), 7.40 (d, J= 8.6 Hz, 2H), 7.84 (dd, J=

1 y —

2H 1?1\/@“ @%_“%’ Ibl_%z) S%t}_ib-l.gt? % 1&12,: 257.;3 %(_né 1% :2.5%{3';5;6 (Z%%z)l\lﬁgl-z.ss m,
H) %&éﬂg{ £08 fi§-6%5(s08Dg7.250, 5+ 88612621190 @, /184 BB, 2H), 7.84 (dd, J

= 83218 z( tH), 3.95(R7 2.8 1 J1E) 1256 (&, £ 4 1.6%57 18); Poiidm (E924,8100 ME) 5

13783862315, 43.1, 67.4, 110.0, 114.9, 122.0 (G, J = 272.5 Hz), 127.1 (g, J = 4.9 Hz), 130.2, 131.0,

132.2,133.3 (q,/=33.3 Hz), 134.1, 135.2, 137.0, 137.1, 170.1, 174.8, 179.9,

Example 47

N-{4- [3-(4-cyano-3-triﬂuoromethylphenyl)-s,5-diméthyl~4—oxo—2-thioxo-imidazolidin—l-

yllphenyl}methanesulfonamide (47a) [RD150]

{00108} A mixture of 4-[3-(4-aminopheny1)-4,4-dimethyl-5-oxo-2-thioxojmidazolid1’n—1-yl]-2—
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131.4, 132.2, 133.5 (q, J= 32.3 Hz), 135.3, 137.0,
139.2, 165.9, 174.7, 179.7. 49-2) RD153 [00113] A

m xture of \
4-[3-(4-cyano-3-trifluoronethyl phenyl) -5, 5-di net hyl -
0Xx0- 2-t hi oxo- 10 inidazolidin-1-yljbenzoic acid nethyl
ester (49c) (0.02 g, 0.0435 mmol) and net hyl am ne (2
m distilled fromits 40@6aqueous sol ution) was kept

mﬂﬁ‘téfpﬁ%}?%?ﬁépg{mlet(ﬁg rﬂrfg@ 5% ?)\e/a ﬁ%&fs{ggqﬁgg{@gﬂ? (0.009g, 0.075 mmol)
and(ﬁh@lﬁé @8R! dilmemﬁfilﬁﬁxﬂdﬁ&ﬂor%étﬁ’éﬁ): (1 ey sthrred at room temperature for 15

o, 4 T G BT Y B ) TG W1 il T ongai

layegt vz firied iomer MgpiO), -cbhqﬁmtaltﬁﬁlabdachz@mtcd;elp'(letgﬂ)’LC[ dRDiBBdolundy) Blyield N-{4-

t@i S f ' PS5 4.1l ustrated
[3- (g-!cya’% qgﬁuorog%e h[alnfgs §e éﬁﬁ% rﬁﬁ—}@ﬂk&ﬁm&oh&-lﬂ-
yinbgavhngthapesilfonaniderédmy IRBH &01y(DP0% 2.5 ¢fi8 rmamply B6%4), dhecstrBetthjof which is
illuesfd il BoB@Rb a8 h While pdwldenzoi ¢ acid methyl ester (49c)
(0.08 g, 0.0179 mmol, 41% was al so recovered. O NC
F3C N N O For Ia 20 "H NMR (Acet one-d6, 400 MHz) 6
Ncl. 60 (s J = 4.6 Hz, 3H), 7.48 (d, J =
Y6 ¥ @"E 20(bs 1H), 7.99 (d, J= 8.6 Hz,
8 2, 1.8 Hz, 111), 8.18 (d, J= 1.8
: .25 (d, J=8.2 Hz, 1H); 13C NMWR
(Acet e d6 100 MHz) 3 23.8, 54.0, 66.5, 110. 3,
114.8,121.9 (q, J = 272.7 Hz), 127.1 (q, J = 4.7
% 128.2, 129.9, 133.5 (q, J = 32.3 Hz), 135.7,
Formy 28, 138.2, 138.3, 139.2, 166.0, 174.9, 179.7. -68
Exanpl e 50 50-1) RD154 [00114] A nixture of

*H ¥MRIDMBCgscH00MEm toty4 6k 68, 1 3)07 B, MY 7 B2 () MY B-06 (diz AS8i2 D2 Hz, 1H),

k. S0 M) L7 LR DTN 2o i o

23%60676697 1.4 11599d 9.9, 182 dl(asbﬂ—o?ﬂbaélzha%s (dl /47 Higs130.8, 131.2, 131.5
(q, 3LBLE 86, ¥ 5 OB, t HMGERS Y984 1@F4 15 hours. The m xture

was concenfrated and chrongt ographed

(di chl or onet hane: acetone, 98:2) to yield

Met hanesul fonic acid 4-[7-

(4-cyan-3-trifluoromet hyl phenyl)-8-o0xo-6-thi oxo-5,7-d
Exampleffi r o] 3. 4] oct - 5-yl ] phenyl net hy] ester (50a)

[ RD154] (0.089 g, 0.175 mmol, 88%, the structure of

N- W'Tf" @bcv'aﬁo-i% 'tljliﬂﬁﬁ&ﬂ«t,tgﬁk/seﬂvlgg ﬁ-%&h%%ﬁ-ox@%—ﬁmw irhiBazohiQin-1-

y]]phenvl}acetamxde, 48:1, [RD151]

[00109]- A mixture of 4-[3-(4-aminophenyl)-4,4-dimethyl-5-oxo-2-thioxoimidazolidin-1-y1}-2-
trifluoromethylbenzonitrile (2d) [RD9] (0.008 g, 0.02 mmol), acetyl chloride (0.004g, 0.03 mmol) and
triethylaminé (0.003 g, 0.03 mmol) in dichloromethane (1 ml) was stirred at 0 °C for 2 hours. The
mixture was concentrated and chromatographed (dichloromethane:acetone, 90:10) to yield N-{4-[3-(4-
cyano-3-trifluoromethylphenyl)-5,5-dimethyl-4-oxo-2-thioxo-imidazolidin-1-yljphenyl }acetamide, 48a,
{RD151] (0.007 g, 0.016 mmol, 80%), the structure of which is illustrated in Formula 3, as a white
powder.
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OLJ Fornmula 22 'H NMR (CDC13, 400 Miz) S 1.63-1.70
(m 1H), 2.17-2.31 (m 111), 2.48-2.57 (m 2H),
2.64-2.70 (m 2H), 3.04 (s, 311), 5.30 (s, 211), 7.37
(d, J =8.3 Hz, 2H), 7.62 (d, J = 8.3 Hz, 2H), 7.84
(dd, J = 8.3, 1.8 15 Hz, 1H), 7.97 (d, J= 8.2 Hz,
1H), 7.98 (d, J=1.6 Hz, 1H). 50-2) RD155 [00115]

Met hyl ami ne (0. 5Fn1) was bubbled into a m xture of

N nesul f op ci 0 4-[7-(4-
cyf@not 3-{rif r ongt hyl phenyl ) - 8- oxo- 6-t hi oxo-5, 7-di az
Fa@ p”/ONggNO‘ <5- yP]phenyInethyI ester (50a) (0.059
g, O.é%ﬁ_ﬁanl) in THE (3 m) cooled to -78 C. After 1
hour reaction at -78 C, the m xture was 20
concentrated and chromat ogr aphed
Fm%ﬂ? hkzronethane:acetone, 95:5; nmethanol) to yield
..met hyl am nomet hyl phenyl ) - 8- oxo- 6-t hi oxo-5, 7-di azaspiro
HE‘MA@/ » JONMEZ) D 1. 38; (8,166 20 s, BYD. @4 A=t &.6 He 2H),3048)(bs, 1H), 7.69 (d,

J = $hB ), (163042 /G- 5.9 1098,, NEi0los 204 4 2trﬂ-eu§)t "75?&0%6 &3 1z, 1), HC

ﬁﬁﬂp §%i&é? strated in Formul a 23,
Wg@ &> 239G3 /004N 110G 1iEh8, nh;pa 12126'(mmzzﬂz) 127.1 (g, J =

4.7(HRIC2BI, 1300 104:42)1385 {g, 52313 T0), (357, 1i7lil)1392 1&@1 217?6 1(86%
1H), 2.52 (s, 3H), 2.53-2.57 (m 2H),
2H), 3.85 (s, 2H), 7.27 (d, J = 8.3 Hz, 2H) 755(d
J—83Hz oH), 7.84 (dd, J = 8.3, 1.8 Hz, 1H), 7.95
8.2 Hz, IH, 7.97 (d, J = 1.6 Hz, 1H): 13C NMR
%‘Eﬂd% 100 MHz) 6 13.7, 31.5, 5 36.4, 55.6, 67.4,
110.0, 114.9, 122.0 (q, J= 272.5 Hz), 127.0 (q, J= 4.9

[00k)], 12Xoheenk@Od SulfuDiBwaslBRuiPadded 33
1dowa ?. oL 91.%11(%% 351 RDl% nzoic acid (4 g,

13 3 4 174,
220 Hoel e o Gk o i e Hined o e
for 4 hpgs. (Lge mymow& Yashéd widhr oetad] splestydrsoBmP ¥i@arBonate and extracted with

ethﬁm(c):gﬁp “The o%l&@%%@g%oé&ed %vm Igdaé%ﬁyﬂ%(pcﬁ%] #ﬁ&%‘i@%&ﬁ%m obtain 4-
am:ﬁ*P m@imﬁ@eﬁﬁl FsEDAORN(4- 220 %0 A qued 95% ad antofouiteisslidTHE (1
n1) was stirred for 2 hours at -78 C. The m xture was

[OOCH[]}C ent rﬁa&&ﬂn@m &hﬁ&@&%&%@ %&91 ester %) 3% & 012 mmpla aﬁetfqgcyanohydnn

ne: acet one
C““f’ 5%‘&%%}1 M%Sﬁﬁﬂlﬁﬁ%fw 1 b b m@w@x@re@m the aohum sulfate,
the gi,lrrateo:{/a?s 4§64 trith bythd and-extrictel I“a@reweiaag{g?@ggz@%ﬂ JhyePwas concentrated

( 6 017 0, 037 t
and e il 1o 9080 PR G VP etey-amin-
benggi¢ goid rmghmgte_r (496) (8.398 £, 1.95 mmol, 92%) as a white solid.

49-1) RD152

[00112] . A mixture of 4-isothiocyanato-2-trifluoromethylbenzonitrile (1a) (0.228 g, 1 mmol) and
4-[(cyanodimethylmethyl)-amino]-benzoic acid methy] ester (49b) (0.14 g, 0.64 mmol) in DMF (2 ml)
was heated under microwave irradiation at 60 °C for 12 hours. To this mixture were added methanol (6
ml) and aq. 2N HCI (2 ml). The second mixture was refluxed for 4 h. Afier being cooled to room
temperature, the reaction mixture was poured into cold water (10 ml) and extracted with ethyl acetate (3
X 30 ml). The organic layer was dried over MgSO,, concentrated and chromatographed
(dichloromethane; dichloromethane:acetone, 75:25) to yield 4-[3-(4-cyano-3-triflucromethylphenyl)-5,5-
dimethyl-4-ox0-2-thioxo-imidazolidin-1-yljbenzoic acid methyl ester (49¢) [RD152] (0.18 g, 0.4 mmol,
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F3C N N 15 Formula 24 'H NVR (CDC13, 400 M3z) 6
1.57-1.70 (m 1H), 2.16-2.24 (m. 1H), 2.32 (s, 6H),
2.55-2.60 (m 2H), 2.63-2.69 (m 2H), 3.53 (s, 2H,
7.27 (d, J. = 8.3 Hz, 2H), 7.55 (d, J = 8.3 Hz, 2H),
7.84 (dd. J = 8.3, 1.8 Hz, 1H), 7.95 (d, J = 8.2 Hz,
1H), 7.97 (d, J = 1.6 Hz, 1H); 13C NMR (CDC13, 100
MHz) 6 13.7, 31.5, 20 45.5, 63.7, 67.4, 110.0, 114.9,

6335 et hyg oS Bl bl 1 Gue gty ™51

135.2, 142.4, 174.8, 179.9. Exanple 51 [00117] Sodi um

cyani de (0.245 g,%5 mmol) was added to a mixture of
NG. arfinobenzoie~aeng~ 25 (0.274 g, 2 mol) and
t§@on.2 g, 3 mol) in 90% acetic acid (4.5
Fa@l ) > The rNaction m xture was stirred at room
t enper for 15 hours. The m xture was washed with
agueou® (pH 2) and extracted with ethyl acetate.
The organic |ayer was dried over magnesi um sul fate and
Fosamcentrated to -70 dryness under vacuumto yield
4- (1- cyanocycl obut yl am no) benzoi ¢ acid (51a) (0.426 g,

‘H%@@&E@M@% 2T % G éﬂeg% ook '7-43 G 7L oo 96 %4 e, = 82, 19

HzA1H)s 006 & yralrialin 18), 77197 {d, Uer HIvEE, ) berizen + & s, £H)afc NMR (CDCL,
106 BB 5 93 8 2%522264W0hg. - -
4- él%cya%’gsg)??éF%b %/?’al%ﬁ]'g’o %‘grg%cﬁ c27§t:7i %Z)’(]'g?'é)(q’(] 5. 845z ,129'8’ 1312,
1344,582. 2188 5 (4. ff =3R4 HeR 174.3, 108, 1BBAL166.9, WTAALI79.Mi cr owave
irradiation at 60 C and stirred for 16 hours. To this
4047) Xt ur e wpnss added nethanol (10 m) and ag. 2ZM HO (5
m ). The second m xture was refluxed for 12 hours.
er bei,ng cooled tq.room fenperature, the reaction .
Foﬁégt_qr e ﬁ/agmlﬁ our eog iaﬁf' 6 '%‘P‘Hg'\Hgﬁ)“@F°n(e§’@1PhT“}’D'&ﬁcfi“mthyl'4‘°X°‘2‘thl°x°’
imidaeokidin{l eﬁﬂbw'zbih agd ythylastet (49 ((® g 0.0435386T) dnd m-Eh'Eglanﬁné: (2 ml distilled
FrofAli8a4gb/C. [ Vi@, copcentrat e n _
°c hlr.orrét agg%g oé'g%ﬁ)( ‘gal(sckgﬁggozﬁe?:@ﬁ RS AR FYagerERgn ‘laféhe methylamine,
they jaxtgre  was chromatographed (dichloromethane:acetone, 80:20) to yield 4-[3-(4-cyano-3-
trifftofofireftd a1 3; 53k thy1LAURE O MBIV PRS- 181 X QeRd Q% Q-
[RIZ 1 g?gzﬁogi ro[ 3.4]oct-5-yl] -lbenzpl ?g@?g ngeﬂ%tlwkil ARide 499
Lk {5z ) 0224nP%), Teostmepurg, of rbichés Alupsted inl BogulatdfeThe ester 4-[3(4-
cyanb-Bugflutt@nefylphiyDs, 3-Gimbth) LS éxoat @fdxd-InifBb MEH- By ARnzAS  3cid methyl
cst\/\/?@ f Orb%v\dng{)w@nd N-4§I(?- c%ano- 4-
ETE TP SV Hy FRiek ) 1) W 3isp recpyered; ano- 3- t ri £ | uor onet hy
| phenyl ) - 8- oxo- 6-t hi oxo-5, 7-di azaspiro[ 3. 4] oct-5 15
yl ] benzam de (5 I?o' ) [RD160] (0.28 g, 0.45 mmol, 29%,
Nleift\ru%tur%f)%ﬂixch is illustrated in Formula 26,
ag| a_hhitle gowder.qO I NC)aNS/ | O-
FaC” NJ\NB\/
4
Formula 20
'H NMR (Acetone-ds, 400 MHz) 6 1.60 (s, 6H), 2.90 (d, J = 4.6 Hz, 3H), 7.48 (d, J = 8.6 Hz, 2H), 7.80
(bs, 1H), 7.99 (d, J = 8.6 Hz, 2H), 8.06 (dd, J=8.2, 1.8 Hz, 1H), 8.18 (d, /= 1.8 Hz, 1H), 8.25 (d, /= 8.2

Hz, 1H); °C NMR (Acetone-ds, 100 MHz) & 23.8, 54.0, 66.5, 110.3, 114.8, 121.9 (q, J = 272.7 Hz),

127.1 (g, J = 4.7 Hz), 128.2, 129.9, 133.5 (q, J = 32.3 Hz), 135.7, 135.8, 138.2, 138.3, 139.2, 166.0,
174.9, 179.7.
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14 FBC A\ N Fornmula 25 "H NWR (CDC13, 400 MHz) S

1.67-1.71 (m 1H), 2.20-2.26 (m 1H), 2.49-2.57 (m

2H), 2.66-2.73 (m 20 2H), 3.96 (s, 3H), 7.42 (d, J =

8.4 Hz, 2H), 7.85 (dd, J = 8.3, 1.7 Hz, 1H), 7.97 (d,

J =8.3 Hz, 1H), 7.98 (d, J= 1.7 Hz, 1H), 8.26 (d, J=

8.3 Hz, 2H); 13C NMR (CDC13, 100 MHz) 6 13.7, 31.6,

52.6, 67.5, 110.1, 114.8, 121.8 (q, J= 272.7 Hz),

127.0 (q, J= 4.7 Hz), 130.2, 131.4, 131.5, 13 )2.2,

133.4 (q, J= 33.2 Hz), 135.2, 137.0, 139.2; 165.09,

174.6, 179.7. OCF3 NCI \\ S/ I HV CN \ F3BC NN
ExamplelS0For mul a 26 ' H NVR (CDC13, 400 MHz) S 1.67-1.71

(m 1H), 2.18-2.26 (m IH, 2.50-2.58 (m 2H),
502)68- 2. 718y 2H), 7.47 (d, J = 8.5 Hz, 2H), 7.83 (d,
J:8.7Hz, 1I—I) 784(dd J—83 19Hz 1H), 7.96
[Oélq J= H)[ i J= 1. 1H),

b8, A ’(“iﬁmf% 4 %(%d{oaym 1Elleqyl)ﬁzox017tm)oxog -a8BpirqB4]oct-6-yl)-2-
‘Iiﬂwomﬂiﬁﬂ!enﬁémiﬁ?l@%)[ (:Dm&%] OAhrmlnzﬂ?] Whe lrriéihgnesulfon 1 anhydride (0.07 g 0.4

- an uor y enyl ) - 8- oxo- hi oxo-
méoﬂﬂn géfél‘(z}és p@?no[(g rﬂl} S@"V# # H@E‘E JFEPEREYE f?Fe%%W““e%% fmixture was
cogognipted(20d QtGmagoerébhdd MO)OmﬁﬂnmEtlﬁ}e, 88126 yleld Mikthanesulfonic acid 4-[7-
(4-‘3&':15513Hqﬁl%rcfn{eﬁmphl&g’l)%%-?%}ﬁggog%%r%g%a%}%}o?’y %]oélgeylﬁggaylme&y] ester (50a)
[RP\E‘H)@ 97 #0175 manak 88PQ)s e m&mﬁvfowﬂaﬂnlg nkaphaed in Formula 22, as a white
powadrchl or onet hane: acet one, 80:20) to yield N nethyl-

10

&7 4- cyan- 3- trlfluoronethylphenyl) 8- 0x0- 6-t hi oxo-5,7

NS pisr of -Ms yl ] benzam de (51c) [RD161]

{: 0 84% the structure of which is

Fs Ilustr ted in Formula 27. O NCI \ SeN' HF3CNN

O-b § a 27 _

Formula 22

'H NMR (CDCl;, 400 MEz) & 1.63-1.70 (m, 1H), 2.17-2.31 (m, 1H), 2.48-2.57 (m, 2H0), 2.64-2.70 (m,
2H), 3.04 (s, 3H), 5.30 (s, 2H), 7.37 (d, J = 8.3 Hz, 2H), 7.62 (4, J = 8.3 Hz, 2H), 7.84 (dd, J = 8.3, 1.8
Hz, 1H),7.97 (d,J=8.2 Hz, 1H), 7.98 (4, J = 1.6 Hz, 1H).

50-2) RD155

[00113] Methylamine (0.5 ml) was bubbled into a mixture of Methanesulfonic acid 4-[7-(4-
cyano-3-triﬂuorometbylphenyl)-S-oxo-6-thjoxo-5,7-diazaspiro[3.4]oct-5-yl]phenylmethy1 ester (50a)
(0.059 g, 0.115 mmol) in THF (3 ml) cooled to -78 °C. After 1 hour of reaction at -78 °C, the mixture was
concentrated and chromatographed (dichloromethane:acetone, 95:5; methanol) to yield 4-[5-(4-
methylaminomethylphenyl)—'s-oxo-6-thioxo-5,7-diazaspiro[3.4]oct-7—y1]-2-uiﬂuoromethy1benzonitrile
(50b) [RD155] (0.042 g, 0.095 mmol, 82%), the structure of which is illustrated in Formula 23, as a
white powder.

FiCT P N/L\/N/K/ H
¢ 1
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"H NWVR (CDC13, 400 MHz) S 1.63-1.70 (m 1H), 2.18-2.26

(m 111), 2.48-2.56 (m 2H), 2.65-2.71 (m 15 2H), .

3.05 (d, J = 4.8 Hz, 311), 6.32 (bs, 1H), 7.39 (d, J =

8.3 Hz, 2H), 7.84 (dd, J = 8.3, 1.7 Hz, 1H)),

7.95-7.98 (m 4H); 13C NWR (CDCI 3, 100 MHz) S 13.6,

27.0, 31.6, 67.4, 110.3, 114.8, 121.8 (q, J 272.7

Hz) , 127 O (q, J =4.7 Hz), 128.7, 130.3, 132.1, 133.3
Formg\ 3 = 2 Hz), 135.2, 136.3, 137.0, 137.8,

2, 174 6 179.8. 20 Exanple 52 [RD162] [00120]

. Thi onyI chloride (2.38 g, 20 mmol) was added slowy
H NME (T1(E1i, ¢A0 MiHzP 6 1153:d 78 (@ 118} 24688 fwi BDad 2l (g 2HP 2. 5@-2 57 (m, 2H),
2.60-2%8 {RDIH), 383(%(7523/(61) 99@128211)31?55@}—85*}& Qﬂ{)’(w&f’dd,J 8.3, 1.8

t
o, NOURGT it R8I0 80097 56 b B HDERE 0GR &EPFh 390 MESP 137, 315,
36.4, 35%, 404012002 4S 1230 /=) 5 WRE 120l ta.d g, 120aC100@N129.8, 132.2,

R PR A RS G BT L ¢ S0b%M s e

to the m xture, which was washed with brine (3 X 150
50-3yr ) . ThBDtﬁﬁganl c layer was dried over MySO4, and
concentrated to yield

[oowﬁmi‘t hy b - g QF whaaaesuf&pce Q&@'E-ﬁfmfc%%é)a n(lﬁuo?&nethy?p%ng,o-s-oxo-s-

yell ow solid cet one

thioxpeg/- Wipue[Sé]qﬁsS ]dphegyhngfthysl qs{fr (5§§)1§0 02g2, 3)1035; (nérgol) gnd dxm'cthylarrﬁne
(0.5 I3, Estilidd frorhizts 4(3%')aque6us4&1uﬁ&d in THF 81 &) wasktikEd fol Phourd at648 °C. The

mix R i RS, ) SRR P e sty one, 9 Ggasgtona o gietd -0

(4—dmﬂiybammodxeﬂ1ylpmnyll 8 0fA6-thioxB 3, Tdimrhgpirb[3 4@dchyhljacet at e (40

tnﬂu.PF] ﬁm%%r%&ﬁ gﬁ%c) fxfﬂelisgb\gdran (ge:,’?l;l ux]?%SI/z% ngllx%%lrr% tof which is

111usmg1m@m&2m48hwhmmwdand extract ed with et hyI
acetate. The organic |ayer was dried over MgSOH4,

Ncco entrateo ano cbronatographed
| ofo cetone 95:5) to yield
oro 4 am nobenzam de (52b) (2.3 g, 13.7

“r- as an off-white solid. 1H NWMR (acetone-d6,
4oo ) 16]2.86 (d, J= 4.3 Hz, 3H), 5.50 (bs, 2H),
637(dd J1= 14.7 Hz, J1= 2.1 Hz, 1H), 6.50 (dd, J =
ForSi1Ds 1 Hz 1H), 7.06 (bs, 111), 7.68 (dd, J = 8.8
°”§1 4Hz 13C NVR (acetone 10 d6, 100 MHz) 6 25.8,
99.6 (d, J = 13.8 Hz), 109.2 (d, J= 12.8 Hz), 110.0
‘HI‘(MR(GD61314061\H22))6 1B (o 1H) 262,28 (mkM), 253 Is, SHL,KE, 55260 (m, 2H),

2R 10 by 124308 )0 (g iy 01
éd> (6 ' ¥4 Re.uis: 597 (4 hetl QH}‘I GdFMRL(CDCh, 100 MHZ)5 13.7, 315,

45. 561@3 Nehenzag ﬂﬂ9(@%*@)(q(ﬂ»ﬁ7&ﬂiz 197, Ug&gb)— S9Vfl7), 129.1, 1296, 129.8, 132.2,
obut anon g % acetic acid (20

133. Fd(‘? J*ﬁﬁé%é&’tfé# qﬁ% 1@“%&5 %tl rred at 80 C for 24
hours. The m xture was washed with water and 15
extracted wth ethyl acetate. The organic | ayer was
dried over magnesium sul fate and concentrated to
Exag%)y ss under vacuum The solid was washed with a
50:50 m xture of ethyl ether and hexane (10 m) to
enove cycl obut anone cyanohydrl nto afford after
(0017 t 1 at SBHuRHBEdey (0243 E12 aqraahowsicadder oyt awtwre )of #-aminobenzoic acid

(0.274 g]Qﬁﬂﬂﬁ%@Hﬂrﬁu{agc&?XO mZg 3 Qb 159?% abeHB |acnd 930/911 Tl R0 mixture
was %%3%1 ag TofEn tpTperat forz}_§ %Be élxr%lge %_%ﬁ w§pﬁd w@ wequé rEC\]J (pH 2) and

extractedl. withHthyl 3ddiate. Ih6é Brehiis layérH)'a.s dfie®Over magnesium sulfate and concentrated to
-70-
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20 (dd, J= 14.3, 1.8 Hz, 1H), 6.48 (dd, J= 8.3, 1.8

Hz, 1H), 6.75 (g, J= 4. 4 Hz, 1H), 7.90 (dd, J= 8.3,

8.3 Hz, 1H); 13C NWR (CDC13 100 MHz) S 15.7, 26.7,

33.9, 49.4, 100.2 (d, J= 29.5 Hz), 110.6, 111.0 (d, J

= 11.8 Hz), 133.1 (d, J= 4.2 Hz), 148.4 (d, J=12.0

Hz), 162.0 (d, J= 244.1 Hz), 164.4 (d, J= 3.6 Hz).

t

gt s ochull & UE 5 orpqeylobumiamingibensais i G19) Qpgye 157 mmo,
99%) 2 a pitgsolid. 47 mmol )  and

N- et hyl - 4- (1- cyanocycl obut yl am no) - 2- f | uor obenzam de

51-1§ 52¢) (AD38Baky RP18y ™ol ) in DVF (20 25 m) was
eated under microwave irradiation at 80 C for 16

[001f8]>ur s. Ithmesoﬂﬁ fé&th&&?yaﬂﬁﬁz éﬁl%‘ém@ﬁh%é}%ﬂmh(é?) @‘5)1 d;a%z ramol)

The second m xture was re
and ﬁl-- -

°y3n%‘a?@tylaﬂfw<%‘?en@éq HY O41@441 & 1FOEmDSATVER(2imY, was heated
undef hR:rd‘vQﬁé) fria@iBtionl 2% BUITCCand@Grdd st 18 Cholidl T G2 IndxWa tufe a(da&lQ'nethanol (10

S BC LG d wt 50
ml) and )a%m CH‘%I(@er?lgwa S segon elalx%l{fyw}zas ’V%E&c? %oa 6% %%Jm, g‘gc% elﬁmﬁ I;faoled to room
tempcthtum;rﬁxb ogriag heisiture(vehs phurairiotreslh aner @oahlp o, ex@deied with@thyl acetate (3

x Yl .

e B e propae e, was, dgif v MBSOy, pvimEasd ) i sisgpstopphed
(dlc}@prg'gethane acetone, 93 3) to yield 4-[7-(4-cyano-3-trifluoromethylphenyl)-8-oxo-6-thioxo-5,7-
diazds 5641 040 .

S ot 8 Gy WlsF (s PRRcaBbo o
vwﬁ ehichs 1§ | iflgsptedt B g Fommleo2ful 3 28 white aovgﬂeq |a9gy N-(3-cyano-4-

mﬂulafb‘n‘lﬂ&@lphen}ﬁ 4574 -cyidko- ﬁ-trﬁlu&ro§eti1ylﬁhen&l) Bloxd- 3—@11&(4)]517 &ilazﬁspﬁlloﬁ 4loct-5-

ST, a0 A B B LS R

26, af awhit&doiwder. 3. 07 (d, J= 4.4 Hz, 311), 6.75 (q, J= 4.6
Hz, 1H), 7.17 (dd, J= 11.5, 1.9 Hz, 1H), 7.26 (dd, J=
8.3, 5 1.9 Hz, ¢olH), 7.83 (dd, J= 8.2, 2.0 Hz, 111),

nes-95 (d, J= 1.8JHz, 1H), 7.97 (d, J= 8.3 Hz, 1H) 8.30

gy J 8. "30fz, 1H); 13C NWR (CDC13, 100 MHz) 6
3. B Q 17, 67.4, 110.3, 114.8, 118.2, 118.5,
121.9°(q,) J = 272.7 Hz), 126.6, 127.0 (q, J = 4.8 Hz),

132. 1471 3(g. J =33.2 Hz), 133.8, 135.3, 136.8,

139.17°(d,™J = 10.9 Hz), 160.5 (d, J = 249.1 Hz), 162.7

(d, J = 3.3 Hz), 174.3, 179.8; 19F NWMR (CDC13, 100

Formf#d5 6 -111.13, -62.58. 10 Exanple 53 [ RD163] [00124]
A mxture of 4 nitro-3-fluorophenol (0.314 g, 2 nmol)

' NN (EHEN, 408 MBS, )9 1,659 ﬂTIB' 1), 9 B9 QtZQXJnT e%@%?sf b, %% 2.66-2.73 (m,

and aCGfIC aci d uxe our

2H). 365161 (81 352t 42 Foels P b G orRS LT ) 67 th 6 iz, 110, 795
(d, JeeshEe 1 EWisis (@art=ay3 E‘QHP’@C'I@@R @@bc\m tibo RieRys 1:2C 81 ats8.6, 67.5, 110.1,
114. ;'11‘313(?%”'772 7aﬁ’z§r1z\7”9%q,9r & Hz), 130.2, 1314, 1315, 132.2, 1334 (q, /= 33.2 Hz),
135.2, 137.0, 139.2, 165.9, 174.6, 179.7.

| o /[::I:CF3
FaC NN
Yan,

FaC

71~
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MySO4, concentrated to yield 4-am no-3-fl uorophenol

(53a) (0.25 g, 19.6 mmol, 98% as a brown solid. 15

"H NWVR (CDC13, 400 MHz) S 6.48-6.58 (m 2H), 6.61-6.70

(m 1H), 7.87 (bs, 3H). [00125] Sodium cyani de (0.194

g, 4 mol) was added to a m xture of

4- am no- 3-fl uorophenol (0.29 g, 2.28 mmol) and

cycl obut anone (0.175 g, 2.5 mmol) in 90% acetic acid
F°"§“§ﬁg}é)' The reaction mxture was stirred at room

rature for 15 hours. The nedi um was washed w th
wat er and extracted wth ethyl acetate. The organic

H NMRe(CDRAS400MNIE) S0MESH 1 TiRgn a), eisilef @, €, 08028RL k2580 2 682,74 (m,

T 0,.C hed (di.c r.o ane: acet one
T e T e A At ieny i 11y 296 @ /= 01z
1H) %1 @bkt hﬁé@d%c&ﬁ%&w (&, 3EBBY1 @/ 270 1y, 1H), §4s, (8o,
58% as an off-white solid. "H NNVIR (CDC13, 400 MHz)
51-9 2.13-2m@61 (m 2H), 2.36-2.41 (m 2H), 2.70.2.75 (m
2H), 4.00 (bs, 1H), 6.46 (bs, 111), 6.52 (ddd, J,=
Hz, J:= 0.65 Hz, J3 = 0.22 Hz, 1H), 6.57 (d, J =
[001§?§ He) & 6. 63%PH, °f = ér[é-(‘iﬂan?r?-ﬁﬁ@roemthbhvhénym@qxo-e-thioxo-s,7-
dl:j{@@[&mcteﬁ?ﬁﬁaxzoid@ad vzt 1 381&5(51?_?; (3.6461% Oglomg’é’l)]ag‘é .n%ﬂ{gg%nme (1 ml
disti 2 Tas T 0 : , J=3. [
A% &m0 acbichs Splfony vy Jesd o 20 1513 nogrs. Dt gmpration o e
me%?“}melﬁfz.naﬂ(l@,wag £hp@gloGarHiey (dic[hﬁﬁdultz’f}anéacﬁ@oxé, glo.eoptlf) yield N-methyl-4-
- i wh LRl : | benzanj.tri a
[7 ??a%?‘%m%?ﬁfﬁg%ﬁ%% Sl SO0 ARSI B Bullhise 10
[RD -I(] )41 ko BE54 8479 othe ss e nf Fieh krdllussted io Botmades2yar boni t r
ile (53b) (0.145 g, 0.7 mmol) in dry DM (2 m) was
stirred at room@enperature for 24 hours. To this
NCg <t ur e wer e-~added et hanol (10 m) and -74 aq. 2M HO
m. s‘Th on@i m xture was refluxed for 1 hour.
FaC erpgceoo0l ed to roomtenperature, the reaction
m xt ur s poured into cold water (10 m) and
extraote ith ethyl acetate (50 ml). The organic

| ayer was dried over MgSO4, concentrated and
chr t ographed (di chl oronet hane pure and then
Fmﬂ‘?imr onet hane: acetone, 90:10) to yield
. 4 [5-(2-fl uoro-4-hydroxyphenyl)-8-0x0-6-thioxo-5,7 5
H N8 £GR@k,r40p BMHY) 0 G631l (o 2H], vilshizeramEhhy h0e sz i i) 4.65.2.71 (m,

( R . S 9 the structure

0 ichisT strated 'n” T a” 2%, - e-/ Hz, 1H),
28 R0, & PAs afih sb bk ofhy. BTt 85980 2l D5 4 Va0 e, 10
7-95gfdes 4HNCOSNMR| (D91, 100 MEEBE 1NN, 306 16744, 1F0S,nuka, 28,8 (g, J =
272 ; 6.k .75 (I ,..2..18-2.28

é“zi“%’%“ a7 s gy e ey 0 by i, B, s,
167.¢, 174614983 = 2.2 Hz, 2H), 7.15 (t, J = 2.1 Hz, 1H),

7.35 (bs, 1H), 7.87 (dd, J, = 8.2 Hz, J2 = 1.8 Hz,

1H), 7.97 (d, J= 8.2 Hz, 1H), 7.98 (d, J= 1.8 Hz, 1H);

13C NVR (CDC137 100 MHz) 6 13.8, 31.0, 67.6,

Example 52 [RD162]

[00120] Thionyl chloride (2.38 g, 20 mmol) was added slowly to a solution of 2-fluoro-4-
nitrobenzoic acid (2.97 g, 16 mmol) in DMF (50 ml) cooled at -5 °C. The mixture was stirred for an
additional 1 hour at -5 °C. Methylamine (0.62 g, 20 mmol; freshly distilled from its 40% aqueous
solution) was added to the reaction medium. The second mixture was stirred for an additional 1 hour,
Ethyl acetate (300 ml) was added to the mixture, which was washed with brine (3 *x 150 ml). The organic
layer was dried over MgSO,, and concentrated to yield N-methyl-2-fluoro-4-nitrobenzamide (52a) (2.89
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104.8 (d, J = 22.3 Hz), 109.8, 112.6, 114.4 (d, J =
13.1 Hz), 114.9, 121.9 (g, J = 2 72.8 Hz), 127.1 (q, J
= 4.8 Hz), 132.0, 132.3, 133.5 (q, J = 33.3 Hz),
135.3, 137.2, 159.3 (d, J = 11.2 Hz), 159.6 (d, J =
249, 7 Hz), 175.2, 180.5; 19F NMR (CDC13, 100 MHz) 6
-117. -62.49. 15 Exanpl e 54 [RD168] [00127] A
g 14rﬁ 198{11915 R1%X¥2s 4 yellowr solid - 'Hl NMR B estiore d5£40D M) B 383 (@7 =54.3 Hz, 3H), 6.31

e 48 ) ) 1 P el

fluxed for 2 hours. The SO|Id was flltered of f and

[001% e il fraxure N RESHA I fravrbaramide) (538t @80 tee @4 Gintoipl) and iron
(5.040¢, 199 mmeip incetiey] ackle @0 GAAE deadbUoidN@G uﬂbrwgdfeé'&ew& " hour. The solid
pamflgsgalgr‘?ﬁ Oﬁrlltgrﬁé ;’IF{I ‘#1 glgg{g gvg?gntag%ﬁgglﬁa%gtvcgbgpgggc?e rv%?hhetgyl acetate. The
organiprilayer Xaf lduat olbe MgSOi,t dontetr{bd ajd éﬁoxﬁﬁagraahecﬂ (&cHIB Bhethane:acetone,
95: 5)9@ giead A 904,28 ﬂlﬁ%jil-ﬁ %/e%%:ﬁ@e ((sgb) ok 801 3 bzgﬁng[o%%@raf i off-white solid.

to a m xt - ani no-
W @eetepe-dg domz) 5 %tﬁ’d(do{/t 8 FaniBndle(bg, PERG. 37, (dd. 5, vt Biz, J; = 2.1

Hz, IH) éa%dapﬁt 8.6, 2aCir£l lﬁiq 0@|d>s) 1H) 1¢ (c{%leﬁ‘c & IS%rk dﬁg{’ )ﬂ{r] ﬁfChIiﬁﬁ (acetone-

tirred at room
% 1 H s Sheld {3 ea??@zzs@%(dcfaﬁasm R br L GAL2), 132.5 6,7 48

Hz), a5 {d, Hnab.6 Bzl 06s(d, JEnpioret) sy 0qs Seashgs). Wi th wat er
and extracted with ethyl acetate. The organic | ayer

s dri v i um sul f.at e, centrated_and
[001%\% omat ggdlgn Ey"aﬁaggngi i gar (r:)nf%c’ﬁ)h‘g?‘f dé%d;{"oih uXige 0§ YV-meshyl-2-fluoro-4-
amingbesgainide 52b)c(yé$1 ecifcimpl atd/ bsamaurax)ona(ﬂ g ooy 6n90%s hdefic acid (20
QRS
extra(cmi w1th7e§1y§ g_oﬂate i‘hngrggmzﬂzyqr ryas @FBd oxgr gxggx(ebgm silifte and concentrated to

drynéss 2flde vERurh. The s@iﬂ)vgs gvgal%d hith a%ﬁ 56ﬂ§xt1!ﬁ|\z. of thpl eth d?@ﬁm (10 ml) to

100
remo&rg cge %ﬂ:’anorfocym? Ycam 19 affoglsa.fgar ﬁ}t)*ahoxl i\fgnghyl-ffg cganomkgblgylarmno) -2-
ﬂuorb%zélmﬂed(ﬂcb (.19 2, 48Hynol, 359).3 1 taviv (-C]jdl 20b1881z) 564879195 (m, 1H),

2 16T O WD ARAL P2 0n 117 080 ANyt BG4 e S8 s, 180, 625

(dd, qelﬂzllgﬁszﬁmﬁy $3,dfHz, 1H), 6.75 (q, J = 44Hle) 7.90 (dd, J=8.3, 8.3

ﬂ%)( ﬁg\)’f\@ﬁ@@ 99@101;1% FRE ’f‘%ﬁfﬂg‘cd 404! %8\/\2&’9' osiga 1388110 @ v

= UtﬁrﬁFé’rl?’?n & dvvé\i’é{%)’rll“&dl(%t’rdﬁ 0FH2). 6@2 Q?(d‘ &F 2481 Holt @4 (d0/=3.6 Hz).
this m xture were added nethanol (3 nml) and ag 2M HC

[00162 n ). ATﬂﬁﬁtLﬁeESilom-gsoitBﬂo%i&lﬁte mtaﬁuo&&iﬁétﬂtym&oaﬁﬁe %1ab1<(>21![6 g 947 mmol)
e O roo e erature e rea on
s B 1, BB e SRS S S 57 S v

ml) wxit eaied e:diewmicfbmfrdhyfammtaasfﬁ’c( 5D 16 Wdups. TJ s 19#x88dWrs added methanol

" ml). (Iﬁé’pgdct(og XQZturegNas %tugs?ﬂ %‘g@hg ggr 9b1° o sol | gidswnh water and

el oncent at d .
0 YA R AL ot e IR R R B bty s e
roony fegipekature, the reaction mixture was poured mto cold water (100 ml) and extracted with ethyl
s [(Lso( e |
o Ao o i aontas PR ot R0k, b RESd ol orogommies
(dichlorapsthanepach@r. P850 17 >ge oN@@wth (4 oy ao; 3-@ﬂuomm¢th5hp1mtmé) 8-0x0-6-

t}uoﬁatﬂ’ ualwltcs@nb[s 4]oh¢yﬁ?;-n%&d%énﬁanﬁ@é B2hA R62P 81 ANg, 3.0 mmol, 57%), the
structure 0 Ilnchem ustrated m Formula 28, as a yellow powder.
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, 1 ~F3C NN O Fornula 30 15 1H NWR (CDC13, 400
MHz) 6 1.53-1.63 (m 2H), 1.89-2.00 (m 2H), 2.09-2.16
(m 2H), 2.35-2.42 (m 2H), 7.27-7.37 (m 2H),
7.78-7.90 (in, 3H), 7.95 (d, J= 1.8 Hz, 1H), 7.97 (d,
J=8.3 Hz, 1H); 13C NV\R (CDC13, 100 MHz) & 25.2,
36.5, 75.3, 103.2 (d, J= 15.3 Hz), 110.4, 112.8,
114.7, 119.2 (d, J= 20.7 Hz), 121.9 (q, J= 272.8 Hz),
127.0 (q, J=@.8&Hz), 132.1, 133.7 (q, J= 33.2 Hz),
N34, 6. 135.3,] 13b.8, 136.8, 141.8 (d, J= 9.5 Hz),

1 ( J . W'Hz), 175.3, 180.1. 20 Exanple 55
F.a Nékﬂ 2] H 00130] Addi tional diaryl hydantoin
*conpounds; ‘can be synthesi zed, including the follow ng

con‘poql:}d_@l lustrated in Fornulas 35 and 36. -76 0 NC

~S\ F3ICNOOH Formula 35 [RD136] NCS F3C NITT

/ O O/ NCCF3 5 Fornmula 36 [RD142] Exanple 56
Formmiapi62' | [00131] In the following, air or noisture

sensitive reactions were conducted under argon

'H RMRDEDIUR! So0uisrHngs 914_@[1751{:{;,*%%%'. 1?- . ?ﬁﬂ‘i@b"?ﬁ%@{ 8, 2.67.2.73 m,

syringel/ septa_techni ques. eacti ons”wer e
2}%%&1( {aow? ed“4H a0 S O/ TEC Hs HDe7-Untidr UL 5, i1gHHz, (B52.26 (dd, J = 8.3,
1.9 i) 1E) 01 30000 b2, wicsmia hing abs @i Wi tshaA 1) 290 %é,‘b'c—i%‘%ﬁze, 181830 @6, 7
= ghi Qh)@ril Wn@: 2 I r&ol an. CoSIGu%]Ochrorrat ogr aphy’wa

|'oér'f’or rre%B’o . g ge é@-lz)-q_ﬂ 6, 27.0, 31.7, 67.4, 110.3, 114.8, 118.2, 118.5,
121.9 (g, J=272.7 Hz), 126.6, 127.0 (g, /=4.8 Hz), 132.1, 133.3 (g, J = 33.2 Hz), 133.8, 135.3, 136.8,
139.1(d, /= 10.9 Hz), 160.5 (d, J = 249.1 Hz), 162.7 (d, J = 3.3 Hz), 174.3, 179.8; **F NMR (CDCl,,
100 MHz) 6 -111.13, -62.58.

Example 53 [RD163]

. [00124] A mixture of 4-nitro-3-flucrophenol (0.314 g, 2 mmol) and iron (0.56 g, 10 mmol) in

ethyl acetate (4 ml) and acetic acid (2 ml) was refluxed for 3 hour. The solid particles were filtered off.
The filtrate was washed with water and extracted with ethyl acetate. The organic layer was dried over
MgS0,, concentrated to yield 4-amino-3-fluorophenol (53a) (0.25 g, 19.6 mmol, 98%) as a brown solid.
'"H NMR (CDCl, 400 MHz) & 6.48-6.58 (m, 2H), 6.61-6.70 (m, 1H), 7.87 (bs, 3H).

[00125] Sodium cyanide (0.194 g, 4 mmol) was added to a mixture of 4-amino-3-fluorophenol
(0.29 g, 2.28 mmol) and cyclobutanone (0.175 g, 2.5 mmol) in 90% acetic acid (3 ml). The reaction
mixture was stirred at room temperature for 15 hours. The medium was washed with water and extracted
with ethyl acetate. The organic layer was dried over magnesium sulfate, concentrated and
chromatographed (dichloromethane:acetone, 90:10) to yield 1-(2-fluoro-4-hydroxyphenylamino)-
cyclobutanecarbonitrile (53b) (0.271 g, 1.31 mmol, 58%) as an off-white solid. ‘H NMR (CDCl;, 400
MHz) 6 2.13-2.20 (m, 2H), 2.36-2.41 (m, 2H), 2.70.2.75 (m, 2H), 4.00 (bs, 1H), 6.46 (bs, 1H), 6.52 (ddd,
J;=2.2Hz,J; = 0.65 Hz, J; = 0.22 Hz, 1H), 6.57 (d, J = 2.3 Hz), 6.62 (dd, J, = 3.0 Hz, J, = 0.67 Hz,
1H); C NMR (CDCL, 100 MHz) 5 15.7, 34.1, 50.9, 104.0 (d, J = 21.9 Hz), 111.0 (d, /= 3.4 Hz), 115.8
(d, /=3.7Hz), 121.8, 125.3 (d, /= 12.3 Hz), 150.1 (d, /= 10.4 Hz), 152.8 (d, /=239.3 Hz).

[00126] A mixture of 4-isothiocyanato-2-triflucromethylbenzonitrile (1a) (0.228 g, 1.0 mmol)
and 1-(2-fluoro-4-hydroxyphenylamino)-cyclobutanecarbonitrile (53b) (0.145 g, 0.7 mmol) in dry DMF
(2 ml) was stirred at room temperature for 24 hours. To this mixture were added methanol (10 ml) and
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NMR spectra were neasured at 400 MHz in CDCl3 unl ess
stated otherwi se and data were reported as follows in
ppm (S) fromthe internal standard (TMS, 0.0 ppm:
chem cal shift (nmultiplicity, integration, -77
coupling constant in Hz.). OIl ~ OHd 02N F Formula 3
7 [00132] Periodic acid (1.69 g, 7.41 mmol) was

di ssolved in acetonitrile (25 nmL.) by vigorous 5
g, 1.60

j 'n nd t en chrom n1tr|OX|de 0. 16
aqg. M hF; 2 \é}s Tg \lf'rg)gurl Fedretleed o311 hopre Afterbeing ceplag-td room temperature,
the Imbcppromgdhluelwes pcmreaantg c<t>12 wibr (T00h) \#‘ha?ma&aﬁwlﬂi &%1 ltﬁgetate (50 ml). The
stir Ite at e
orgﬂﬁlo ?d\r{;% q dHtt,d dp M%gd'l concentr %c%qg A’P{P@“P%g&@lﬁ‘f él}f%lomeg}anqup and then
mch]@¥on§fha§1¢qcp¢gne t 198: lg)upgr natelint 4[3-(Puflvibraf-hjdacxypiRany-8 BRo-6-thioxo-5,7-
dlazdlbﬁ‘d[yﬁ]%ctwaﬁ] SR BRBLEENIB m?%rﬁkﬂsgsaa@&1 Wiej @9' Y& é?cfng)al 56%), the

removed evaporatlon
strucirg of W%w psatee s Rormuie2, #5e3dt-whije rawdervat er  ( 2x30 ).
The organic |ayer was dried over 10 MgS™4, and

NCcongent at e agi ve 2- Fl uoro-4-nitrobenzoic acid
37) (0.32 ng, 81% as a white solid. 1H N NM
FaC8 8706 ) H, J=9.9, 2.2 and 0.3), 8.13 (ddd, 1 H

J:8.6u}2ffza d 0.9), 825 (ddd, 1 H J=8.6, 7.0 and
0.3).00 L4 H 02N e F Fornmula 38 15 [00133] Thi onyl
chloride (0.15 g, 1.30 nmol) was added slowy to a
Fo | dtion of 2-fluoro-4- nitrobenzoic acid (Fornula 37)
]n% 0g, 1.10 mol) in DWMF (5 nL) cooled at -5 C. The
m xture was stirred for an additional 1 hour at -5 C

'H NME €RClrddh)IFan hé6-L 75 eshiEy), 21 $2.28 (e d 1, rpa, SOS(nlefzfa 2.54-2.67 (m,
e

o, $35R0US 20 by oy (19 A2 Gl 0I5 BTN M ROA =15

1H), K804 7/ =TT 1HS1981(& J(-508 Hi,) IHa'C Mvie@Di,, 160MEIE)S 188 31.0, 67.6,

104.8¥g] J:hzz\@gz)/\WBeqilz*M iy, cp(d' e &?Hé)h b dTh)y 9 ¢ the_ 9@29?@@@, 127.1 (g, J =

dried ov cOncen G4t é
4.8 “;%r? éP@X |\13K/ét %%915 &7 8} Hzmjﬁ 3 ABb SR Ed < P )| 89.638). = 249.7

Hz), {713.2] 830cf; "BSMR @Cﬂa,ywmasmﬁﬁldzdw 1H NWR
(acetone-d6) 6 3.05 (d, 3 H J=4.3), 6.31 (dd, 1 H,
J=13.5 and 2.1), 6.40 (dd, -1H, J=8.6 and 2.1), 7.64

(dd, 1H, J= 8.6 and 8.6). O H H2N F
Example 54 [RD168]

[00127] A mixture of 4-nitro-2-fluorobenzonitrile (1.83 g, 5 mmol) and iron (1.68 g, 6 mmol) ina
mixture of acetic acid (40 ml) and ethyl acetate (40 ml) was refluxed for 2 hours. The solid was filtered
off and the filtrate was washed with water and extracted with ethyl acetate. The organic layer was dried
over magnesium sulfate, concentrated and chromatographed (dichloromethane:acetone, 95:5) to yield 4-
amino-2-fluorobenzonitrile (54a) (0.653 g, 4.8 mmol, 96%).

[00128] Sodium cyanide (0.74 g, 15 mmol) was added to a mixture of 4-amino-2-
fluorobenzonitrile (1.36 g, 10 mmol) and cyclopentanone (1.26 g, 15 mmol) in 90% acetic acid (10 ml).
The reaction mixture was stirred at room temperature for 3 hours and then the medium was hearted to 80
°C and stirred for an additional 5 hours. The medium was washed with water and extracted with ethyl
acetate. The organic layer was dried over magnesium sulfate, concentrated and chromatographed
(dichloromethane:acetone, 97:3) to yield 4-(1-cyanocyclopentylamino)-2-fluorobenzonitrile (54b) (2.07
g, 9.03 mmol, 90%) as a yellow solid. 'H NMR (CDCl,, 400 MHz) 6 1.69-1.91 (m, 4H), 2.13-2.18 (m,
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Formula 39 -78 [00134] A m xture of

N- Met hyl - 2-f| uor o- 4- ni trobenzam de (Fornula 38) (0.18
g, 0.912 mmol) and iron (0.31 g, 5.60 nmol) in ethyl
acetate (5 nL) and acetic acid (5 nL) was refluxed for
1 h. The solid particles were filtered off. The
filtrate was washed with water and extracted with
ethyl acetate. The organic |ayer was dried over

2EDNEASQU42 (@) DB D08 bl S01) 2854662 ﬁ? d9eWAS, Q#i feh 86 M cDCl

[ 5,.chr.ope raphy (di chl %r onet haneace ( 5 100
I'“’@ﬁ%)f?%%’?@&%@ﬂﬁ? 52} 101 @-4= &hS Heb et i o 120.8, 134.1 (d, J =
2.4 Hgp0or5M31(d J390)1 . 2(H), 1144.6 (d, 92%4.8Ez@an of f-white solid. 'H

NVR (acetone-d6) 6 2.86 (d, 3 H J=4.3), 5.50 (br s,

001291H) , 6.434: L. M. J=14. 1 d 2. 6.50_(dd, 1H,
00181 & ar‘?g‘%%‘.g”&ff‘?f Lisionidile L offionolpdlpenimiond A5 G251 g, 0.75 mmo)
and 4rfleygnaesycloentylamigi)-2-flprobendontFile K5 4bD(OFQS 810, 2mA0l) (08 BRAF (1 m1) was
heatdl WHdXt kR wabe iadiRioh wk fhgaobenzam de
s {EYMUR 1% (98 ot G oLt R OB RR S G mefpanol G m)
®. | (5 iy Elﬁed’fn}d ERAreragh edluged fuollflue 5D bag) cwel&l to room
templemat® thetreaci dx@Rttyvas Sbiréd 8 18 %a \: di
nﬂ)maﬁmaqged.etgyl acé?%%g (25 ni. %ﬁgbﬁﬁgﬁd&ggﬁgg“ﬂ#?ﬁyhﬁﬂme05
Twater (20X 28 nijes d o °¥ni Me¥Qy e congeamiTated i ead ovabromatographed
(dichggomthmnecernnc e 9B 2pt ed anid hel-Maskehie 3 WRSrophHl 480 2-thioxo-1.3-

At D SO0 15 oG hr ormt ogr aph
dla.zéé% ?Jgﬁi?%%s ?ﬁ%ﬁ%&ﬁ%%ﬁ%%%@@%ﬂ%?f% [RP1$8] (0017 g, 0.037 mmol, 7%), of

whic thewtrasiyre Bilfusigasedgn Boremula BO s e bffihite powder.
cyanonet hyl ) - am nobenzam de (Fornula 40) (101 ng, 75%
as a white sglid. "HNWR 8 1.74 (s, 6 H, 2.98 (dd, 3

NC =4.8 andl. YN 6.58 (dd, 1 H, J=14.6 and 2.3),
|63’ (dd, 1 J=8.7 and 2.3), 6.66 (br s, 1 H), 7.94
FsC{ O H'NJ®8-7 and 8.7). NC.S F3C)aN _'C 20

For rmul [ 00136]

4- Am @o- rifluoromethyl benzonitrile (2.23 g, 12

mol ) was added portionwi se over 15 min into a

wel | -stirred heterogeneous m xture of thiophosgene (1
Formgja 3013 mol ) in water (22 nmL) at roomtenperature.

Stirring was continued for an additional 1 h. The

'H NMER @O 408 HES (381 el a n?(ié 2

) 213;@ ng conbi gg\é\@grl %g:(ﬁh'c hgé@'%gmgﬁ)@%ﬁﬁlﬁ %@'35'2'4.2 (m,
. 4747 Aot 81 @y Ho 516 T HarIEpUaSdpr-e 8.3 HZLIE)P C NMR
(CDGli, abaiMiess 221] 395.083C103.2 (4, /= 15.3 Hz), 110.4, 112.8, 114.7. 119.2 (d,J=20.7 Hz),

- |1 sothj anat o- 2-trif] uoromet hyl benzonitriTeé
121'9?(1913‘?&3?%?%’ PR oG T = 4.8 iz T35 1337 (q, /=332 Hz), 134.6, 1353, 135.8, 136.8,
141.8 (4, /= 9.5 Hz), 163.4 (d, J=261.5 Hz), 175.3, 180.1.

Example 55 [RD136 and RD142]

[00130] Additional diarylhydantoin compounds can be synthesized, including the following
compounds illustrated in Formulas 35 and 36.
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41) as browni sh solid and was used as such for the
next step (2.72 g, 11.9 mmol, 99%. 'H NVR 8 7. 49

(dd, 1 H J=8.3 and 2.1), 7.59 (d, 1 H J=2.1), 7.84
(d, 1 H J=8.3). -79 SFO NCX), H F3C NN~-~N\ H~
O RD162' (Formula 42) 56-1) RD162" [00137] A m xture
of

N- Met hyl - 2-f 1l uoro-4-(1, 1-di nmet hyl - cyanonethyl) am nobe
nzam de 5 (Fornula 40) (30 ng, 0.13 ®

41) (58 gmy, O,
e m cr vvave
) S

n.) and extraed ethyl acetate (30 nlL). The
organic |ayergfas dried over MySO4, conBEhtrated and
the 10 residue was p fied wwth Si 02 colum
chr omat ogr aphy (di chl or omet hane: acetone, 95:5) to give
ForRk82 [RD romula 42) (15 ng, 25% as a colorless
crystal NVR S 1.61 (s, 6 H, 3.07 (d, 3 H J=4.1),
6.77 (m 1 H, 7.15 (dd, 1H, J=11.7 and 2.0), 7.24
(dd, 1H, J=8.4 and 2.0), 7.83 (dd, 1H, J=8.2 and 2.1),
7.95 (d, 1H, J=2.1), 7.99 (d, 1H, J=8.2), 8.28 (dd,
J= 8 4 and 8.4). 15 Exanple 57 O ~ N Formul a 43
HN38] A xtureg of N-Me S\

0. 37 nmol ),
07 nL O 74 mml ) |[and TMSCN (0.1 ni,
pQ 74 regO 20 for 13
H To the nedl added ethyl acetatle (2 x 20 nL)

and then washed w water (2 X 20 nL).
| ayer was dri ed ov MySO4 and concent B
residue was pgfifi i y
chr omat ogr aphy (dic
N- Met hyl 2-fluoro-4-(1-
cyanocycl opent yl ) am nobenzam-d la 43) (61 ny,
63% as a white solid. ' HY®R 1H, J =
8.8, 8.8 Hz), 6.65 (br s, 1H), 6.59 (dd, 1H J= 8.8,
2.3 Hz), 6.50 (dd, 1H, J= 14.6, XB Hz), 4.60

The organic

ed and the

> col um

onet hang 95:5) to give

S Formula 36 [RD142]

Example 56 [RD162']

[00131] In the following, air or moisture sensitive reactions were conducted under argon
atmosphere using oven-dried glassware and standard syringe/septa techniques. The reactions were
10 monitored with a Si0, TLC plate under UV light (254 nm) followed by visualization with a p-
anisaldehyde or ninhydrin staining solution. Column chromatography was performed on silica gel 60. 'H
NMR spectra were measured at 400 MHz in CDCl; unless stated otherwise and data were reported as

follows in ppm (8) from the internal standard (TMS, 0.0 ppm): chemical shift (multiplicity, integration,
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15

25 (br s, 1H), 2.99 (dd, 3H, J= 4.8, 1.1 Hz),
2.36-2.45 (m 2H), 2.10-2.18 (m 2H), 1.82-1.95 (m
4H). -80 NC S F O F3IC N4 H O RD162" (Formula 44)
57-1) RD162" [00139] A nmixture of N Methyl
2-fluoro-4-(1-cyanocycl opentyl)am nobenzam de (Formul a
43) 5 (57 ng,*0.22 nmol ) and -
4-i sot hi ocyanat o-2-tri fl uoronet hyl benzonitrile (0.15
coulingQeRfaniRL). in DMF (3 nl) was heated under
m crowave irradiation (open vessel) at 130 C for 12
hours. ~To this m xture was added nethanol (20 nL) and
aq. 1 HCO (5 nmL). The second m xture was refl uxed
r dH After being cooled to roomtenperature,
L eaction m xture was poured into cold water (50
Oﬂ%t) anl extracted with ethyl acetate (50 mL). The
organic layer was. dried over MgSO4i concentrated and
Forthiile3T esi due was 10 purified with silica gel columm
chr omat ogr aphy (di chl or onet hane: acetone, 95:5) to.

hbve 4- - - o 3 \ . . .. .
[0'01._9% Cif %%}Og%e%ﬂ];%gﬁégﬁl )11311331)0&'8’5_ <§§Sp]}{F%;poi_mft,ommle (25 mL) by vigorous
stirrmg ing theg Fﬁnqogm[rm trpkide b6 g, 1.60 mmol) was dissolved into the solution. 2-Fluoro-4-

itrotothene €053 HOF 03 thyl zam d RD162" (Fornul g 44 "
ni 3 na %0 . 0%', ais:’* gﬁﬂggl ﬁ%yagﬁ%ﬁo@mmé%%ggT 59 Pthnm#gr%ngg_ g}u}e precipitate
fom'(ea drmedigtelyy with grogherngic eagijon. Afiey 1 9 gtitring] khe sdpemnafiniiqtd)of the reaction
mixthreI®as( Ebcanldd, toJa ﬂasje; gndt%):g’szlzeng%fagQ%ntts\{ey’_y.y‘ie%ﬁ:()%aigﬁ.I]&{e%jsédues were

v A 27 (dd, I1H J .4,
cma}%ﬁ?d-}f’l&f{l%h}’iﬁy ,chlngzgsgomm( w7 Wty (230 L) (‘Bhe @gdnic Jayerd was dried over
Mg34z) 3nd Zordentidted 1o §ie 2-Bidbro-4-dibobénzbi #iddFordila 337?_Q0.3528mg, 81%) as a white

soli JERk & @é@dd’ég%’}ﬁﬁ%ﬁg%éég%ﬁ=%g]ﬂézf]'?, T £T8fbP.Sapb0 Pot.25 (@d, 1 E

J=8.ariyadi0de (0.85 nL, 6.14 mml) was added to a sol ution
of 4-(4- am nophenyl)butyric acid (0.5 g, 2.79 nmol)
in chloroform (10 nL) at 0 T. The m xture was war ned

to_ roomtienperature and stirred for 3 hours. The
E;ire s partitioned with chloroform (20 nL) and
O N £ & m.). The organic |ayer was dried over MySO4,

concentrated and the residue was purified with silica

gel colum chromat ography (di chl oronet hane: acet one,
Forigia38 ( o give 4-[4-(2,2,2 25 |

Trifl uoroacetyl am no) phenyl ] but anoi ¢ acid (Formul a 45)

[00188). 53 gThi6Schloritd MR £ 150&dmdIp bwas gddék%lzo;v?y 458':16 go'lgdt{}n (o# 2-fluoro-
P

nitrcfbioor aid JF Bmily }7) b8 E.?q ) %D@(Sgr@zc)oé)lei a1 °

stired for an additional 1 hour at -5 °C. Excess methylamine (freshly distilled from its 40% aqueous

3
I‘he mixture was

solution) was added to the reaction medium. The second mixture was stirred for an additional 1 hour.
Ethyl acetate (50 mL) was added to the mixture, which was washed with brine (2 % 50 ml). The organic
layer was dried over MgSO,, and concentrated to yield N-Methyl-2-fluoro-4-nitrobenzamide (Formula
38) (0.18 g, 85%) as a yellowish solid. "H NMR (acetone-dy) & 3.05 (d, 3 H,/=4.3),6.31 (dd, 1 H, /=13.5
and 2.1), 6.40 (dd, 1H, J=8.6 and 2.1), 7.64 (dd, 1H, J= 8.6 and 8.6).

0
Y
H
HoN™
Formula 39

-78-



10

1

20

N2
W

5

2H, J = 7.5 H). O' F3ICN\ N O Fornmula 46 5

[00141] Thionyl chloride (71 ng, 0.60 mvpl) was added
slowy to a solution of 4-[4-(2,2, 2-
Trifl uoroacetyl am no) phenyl ] butanoi c acid (Fornmul a 45)
(0.15 g, 0.55 mml) in DMF (5 nL) cooled at - 5 C. The
m xture was stirred for an additional 1 hour at -5 C

[0013Ex C eSS AthixeikdwfINeWk A -2( fluosdrhiytolsbingdndidd (BdmufaB@WOilB% eﬂfﬁh%amol) and

e sol o the action
von GELESD A0 B0) 88 CHFEod Bt E Y B . o st
partickowere fHteled offy (it Siitente| B8 wdshedwaish seddednd extrdial witi etliylegcetate. The
S h ' T .
om0 BRSSO g0l U gl sy 0 oo
chrorqatyggap@ d(th]wqmetk@pmttonp, [ 25@2 tp, Zive N-Methyl-2-fluoro-4-aminobenzamide

(Formpfal 3f9576601'&1%a§ﬁ}o)3’4s %‘Mt‘ Qb k%eﬁelt’ '(‘)ﬂ{ W(&gﬁ};&%ﬂﬁ%d& ?H4ﬁ11 3%5 5.50 (br s,
2 H), gg (dd, ?ﬁ,& 14775512(1(3 652)?./4dd JH. &5 m)2.1):77.00101 g, 1H2|.‘] 683(dd 1H, J=8.8
and88).6 Hz), 2.91 (s, 3H), 2.89 (s, 3H), 2.60 (t, 2H, J =
7.7 Hz), 2.27 (t, 2H, J = 7.7 Hz), 1.89 (p, 2H, J =
7.7 Hz)9 H2ZN\ N~ O 15 Fornula 47 [00142] 1 N NaCH
sol uti (3 nm.) was added to a solution of
eyl 4-[4- (2,2, 2-
5%cetylarn|no)phenyl]butanan1de (Formul a 46)
ﬂo 17 ¢, 0.55 nmol) in nethanol (2 nmL) at room
tenperature. The mi xture was stirred for 14 hour. The
anﬂk%&ure was partitioned wth chloroform (25 nL) and
r (25 nmL). The organic |ayer was dried over MySO4i

nd concentrated and the residue was 20 purified with
[001%[] lica @étpn{tgr@p‘g W@wgrﬂé!f)@dr%ﬁgpenzamde (Formula 39) (96 mg, 0.57 mmol),

acetohd bbIBHARTRS N &1 3 28 &inQINeand Fnabhesivth SR (Ni\lm@) wed haéted% 30 °C and
-am no henyl butanan1de)éFornuIa 47)

sirog St 180 e MRIVRALH 0 Pl (oL o g Sengg it water (2 x 25
mL).Ghé largé.ﬁic 1%drlwas Hried SesSMEBQ,, and coizerftiifed 3nd Bkfesidde 925 ](LﬁlﬁCCBWIﬂl Si0;,

colux% 50%110 gsa?l'gr %fﬁoroye@efc?}&% 9%&% §o %\Vé Dﬁge%s‘r]l& ﬂLE)éo-4 -(1,1-dimethyl-
cyanﬁfiefﬂﬂy_lj ﬁr_nﬂ&)enﬂﬁm?e(mdrdﬂ]a 4R (rﬂ)lxtnl,r E%)lfas NWihkti)wﬂ?Iét HyNMR & 1.74 (s, 6 H),
258 FFELORRAGTY AU BBIIE L GOLI i) 100 O 00

H), 78%,(d)) .1 18 /a&Dbnd 84as heat ed to 80 C and

1L

.S
/C/
FaC N”

Formula 41

[00136] 4-Amino-2-trifluoromethylbenzonitrile (2.23 g, 12 mmol) was added portionwise over
15 min into a well-stirred heterogeneous mixture of thiophosgene (1 mL, 13 mmol) in water (22 mL) at
room temperature. Stirring was continued for an additional 1 h. The reaction medium was extracted with
chloroform (3 x 15 ml). The combined organic phase was dried over MgSO, and evaporated to dryness
under reduced pressure to yield desired product 4-Isothiocyanato-2-trifluoromethylbenzonitrile (Formula
41) as brownish solid and was used as such for the next step (2.72 g, 11.9 mmol, 99%). 'H NMR § 7.49
(dd, 1 H, J/=8.3 and 2.1), 7.59 (¢, 1 H, J=2.1), 7.84 (d, 1 H, J=8.3).
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stirred for 15 h. To the nedi um was added et hyl
acetate (2 x 20 nL) and then washed with water (2 x 20
nm.). The organic |ayer was dried over MgpSO4 and
concentrated and the residue was purified with silica
5 gel colum chromat ography (dichl oronet hane: acet one,
9:1) to give NN-Di nethyl 4-[4-(1-
cyanocyclobu&ylanino)phenyl]butananide (Formul a 48)

a

NC_( ng, 57% fas @ white SO|Id. "HNWR 6 7.07 (d, 2H
i ) 90 (d, 2H, J = 8.5 Hz), 3.94 (br s,

FaC 3I—I)N/2 93 (s, 3H), 2.75-2.83 (m 2H),

2. 60 M6 Hz), 2.33-2.42 (m 211), 2.30 (t,
2H, éﬁhﬁ 211228(m 2H), 1.93 (p, 2H, J=
7.6 Hz) NC1'~ISII/ FSCNN\ N ~]1 0 100

RDHﬁL&%E€$&E$hFornula 49 [00144] A m xture of

4-14-(1- cyanocyclobutylanino)phenyl]butananide
56-1)(RBI6Ful a 48) (58 ny, 0.20 mml) and
4-i sot hi ocyanato-2-trifl uoronethyl benzonitrile (74

[oomg 0.3 rﬂmhae i ats\f DiVEMiethyd-20Fubroved , IReated- #ﬁ%ﬁfe}:h&%iﬁ&benzamde
ur ure wa anQ
oy 6 i 1 et et e B e e i e 40 G5

mg, (I:Eﬁfﬂuuod)ani ]'jMiF (11mb5) was héeft«tdsmdhemcrgwm dxiraeldmbmatrloo PE for 11 hows. To this

mlxtutre %@Q?ﬁj}i )(:l[i\l:r 518 QS dm]% e se nH rn%xgxé:éttnta?reﬂuxed for 1.5
b AfeE bemg_qooled"moormtegmmtyret fay Erectinn ixiwE e pmeerd ifvig 804 water (50 mL) and
extra&QcFGrﬁl‘i‘E&@t a%gaté‘ Rsh Lhe The %fg%@ la‘ﬁ@rswd@ Uik d 'oﬁtg 1\)1‘é§d1 hleh®ed and the

col unm _ chromatogr aphiy (di chl or onet hane: acet one,
remd%W@)pmpﬁpdgqlt\h@Oo column chromatography (dlchloromethane acetone, 95:5) to give RD162’

(Fonﬂxné ﬁlngFﬁ(léz%mQ cBlofibsk brfybtl OHOaRR il 91RE) %"Hz)' 3 ovBcd 3H, =41, 671 @
hi 0xo0-5 |azazﬁ6ro [3.4] octan-5 P j

0 L S8 G O ARG B Bt SOM0F (i BBGb L. 755 .
1H, A2%), 788 (@ 193=e.2) 8 bk maj 5l /s9h kd.8.HH NVR S 7. 98 (s, 1H),

7.97 (d, 1H J=8.2 Hz), 7.86 (d, 1H, J= 8.2 Hz),

7.42 (d, 2H, J= 8.3 Hz), 7.22 (d, 2H, J= 8.3 Hz), 2.99

(s, 3H, 2.96 (s, 3H), 2.78 (t, 2H, J= 7.5 Hz),

2.62-2.70 (m 2H), 2.52-2.63 (m 2H), 2.40 (t, 2H, J =
Exagplg5Tz), 2.15-2.30 (m 1H), 2.04 (p, 2H, J = 7.5 H),

1.62-1.73 (m 1H). Exanple 59 HN\ CO2H NC 25 Formul a

50 -83 [@0145] A m xture of 4-(4-am nophenyl)butyric

acid g; 1.12 mml), cycl obutanone (0.17 ni,
Ch I)Hand TMSCN (0.30 ni, 2.23 nunol) was heated
d stirred for 13 h. To the
H
Formula 43
[00138] A mixture of N-Methyl-2-fluoro-4-aminobenzamide (Formula 39) (62 mg, 0.37 mmol), .

cyclopentanone (0.07 mL, 0.74 mmol) and TMSCN (0.1 mL, 0.74 mmol) was heated to 80 °C and stirred
for 13 h. To the medium was added ethyl acetate (2 X 20 mL) and then washed with water (2 x 20 mL).
The organic layer was dried over MgSO, and concentrated and the residue was purified with silica gel
column chromatography (dichloromethane:aceione, 95:5) to give N-Methyl 2-fluoro-4-(1-
cyanocyclopentyl)aminobenzamide (Formula 43) (61 mg, 63%) as a white solid. '"H NMR 6 7.95 (dd,
1H, J = 8.8, 8.8 Hz), 6.65 (br s, 1H), 6.59 (dd, 1H, J= 8.8, 2.3 Hz), 6.50 (dd, 1H, J= 14.6, 2.3 Hz), 4.60

(brs, 1H), 2.99 (dd, 3H, J= 4.8, 1.1 Hz), 2.36-2.45 (1, 2H), 2.10-2.18 (m, 2H), 1.82-1.95 (m, 4H).
-80-
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medi um was added ethyl acetate (2 x 30 nL.) and then

washed with water (2 x 30 nL). The organic |ayer was

dri ed over MgSO4 and concentrated and the resi due was

purified with silica gel colum 5 chromatography

(di chl or onet hane: acetone, 9:1) to give

4-[ 4- (1- Cyanocycl obut yl am no) phenyl ] butanoic acid

(Formula 50) (0.21 g, 74% as a yellowi sh solid. 1H
NndWWR S 7. 06 (d,g2H, J= 8.6 Hz), 6.59 (d, 2H, J = 8.6

2.76-2.83 (P 2H), 2.59 (t, 2H, J= 7.5 Hz), 2.37

%ﬂ,)ﬂ\: @ 2.33-2.42 (m 2H), 2.11- 2.28 (m

FaOH)Y INO2N(_ZH, H = 7.5 H). NCSF3C)aN N\ | CO2H

O1- 01 rmula 51 [00146] A m xture of
4-[4-6&- ocycl obut yl am no) phenyl ] but anoi ¢ acid
(Formula 50) (0.21 g, 0.83 mmol) and
4- 1,50t hi ocyanat o-2-trifluoro benzonitrile (0.25 g,
RDE?bzﬁﬁﬁﬂF Jin tol uene (10 m.) was heated under refl ux
for 1 hours. To this m xture was added ag. 1 N HO (5
57-RP16The second m xture was refluxed for 1.5 h. After

bei ng cooled to roomtenperature, the reaction mxture
50 rnL) and extracted

pouneg,i 1 _anat er .
[OOIW‘GI_?f{h ot ﬁyﬂl léugée .?fajy (ie{![e%gréé uy{oﬂﬁ-éyaaPL‘@'alﬁp@ql)awpb%mde (Formula 43)
(57 mg; %? Boel) amfSexhiocyemte 2 trifluatomethgireniohieils @5150418.69@Snol) in DMF 3
mL)Pels ihbdt @0 mWer bllerSivive GRa d@bn %og)gfg‘?seﬁ 23{ 8%63@%‘9; PZ%%:S. To this mixture was

&dichloronethane:acetone,

addeyl tpchapel (29 mby aahes-1 (Y HG (LB st lngebddoimeanyrt JaBrofiuoeed ot 15 b, Afier
being couled 1&roéminmbe ARG, iR e cAdnQG ki was i;{(%])% %Ej \é}lhb L rglgglmg

j (e o , . Wc . éand extracted
m&?ﬁyﬁiﬁg’gggﬁé& T](“g n?z:ggr?c_: y)yergwfz drin%’ovgzl\di@, tangentric@d(takokesidue was
purifiied] withJstlic8 g8 colhmB chizatograghs (ﬁi%lorgrhﬁthﬁéa&toie,%)s’) to7g-i@e44- Q(4-Cya1no-

} ) = 8.5 . 2. t, 2H J =.7.5 Hz); '
3 (tr(szag é)_ﬁ'xgljh%lé»hfn%ﬁ—llz%o@-t?o&igid%gaS]elfﬂ[ﬁe.@pﬁn,an-jTyh)ﬂ-lzllzoro-@’meﬂwlbmzamide,
RD1$2 'g (Fofim)ia 44) (8 thg 27%R)es (arpalelybuogvi&. sQﬁiéﬁll%; %\ICWNS ﬁé\? (<I?d-, %Hl_iz"?l 84, 8.4 Ho),
ool S0 AT e SO S UL L 0T
1.8 )y 4L7(Rd, (14, Ly ahd- 138 Ha)r 6.67-6.0T @ner) ploy phenyl > 4810%, 202N (1, 2m),

2.13204 QmMEH; 1.858096 (m, 2H), 1.49-
diazaspiro[3.4fgéta%-5-ﬁﬁ§gﬁg§%l)butanoic acid, RD141
(Formula 51) (60 ng, 0.12 mml) in DMF (3 nlL) was
added thionyl chloride (0.01 nL, 0.15 nmol) at 0 C

The m xture was stirred at O C for 1 hour._

Example 58
O
Fac /Q/\/\
N CO,H
Formula 45
[00140] Trifluoroacetic anhydride (0.85 mL, 6.14 mmol) was added to a solution of 4-(4-

aminophenyl)butyric acid (0.5 g, 2.79 mmol) in chloroform (10 mL) at 0 °C. The mixture was warmed to
room temperature and stirred for 3 hours, The mixture was partitioned with chloroform (20 mL) and
water (20 mL). The organic layer was dried over MgSO0,, concentrated and the residue was purified with

Ly gl

Trifluoroacetylamino)phenyl]butanocic acid (Formula 45) (0.53 g, 69%).' "H NMR & 7.81 (br s, 1H), 7.48

silica gel columnm chromatography (dichloromethane:acetone, 9:1) to give 4[4-(2,2,2-
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Then anmoni a was bubbled into the m xture. The m xture
was partitioned with ethyl acetate (25 nL) and water
(25 nmL). The organic |layer was dried over MySO4,
concentrated and chromat ographed 5
(di chl or onet hane: acetone, 70:30) to yield
4-(4-(7-(4-Cyano-3-(trifluoromethyl)phenyl)-8-oxo-6-th
i oxo- 5, 7-di azaspiro[ 3. 4] oct an-5-yl ) phenyl ) but anam de,
(d, 2RD138.5 Hzp7el(&, 252 =374, 6868 Y, as 75 Whj 1.68 @%ﬂe# 7.5 1), 1.96 (p,

2Hj\|l\%‘w3§797(d 1H, J= 1.8 Hz), 7.95 (d, 1H, J=
P85 (dd. 1H J= 8 3 Hz), 7.39 (d. 2H J= 83

7.22 (d, 2H, J= 8.3 Hz), 5.59 (br s, 2H), 2.77

J—75H%) 2.62-2.68 (m 2H), 2.51-2.59 (m
FaC J= 7.5 Hz), 2.16-2.25 (m 1H), 2.05
(H J—7 Hz\) 1.57-1.70 (m 11-1). 10 Exanple 61

N ~ SF3C/ONN\/ ON Ot RDL70 Formula 53 A

solution of DVMSO (0.01 mL, 0.12 nmol) in dry
Formgla@hl or onet hane (1 nL) was added to a stirred

solution of oxalyl chloride (0.01 nL, 0.09 mml) in

[oor4lny di crﬂl&@pam&hﬁ &1 fng o1k0 mﬁﬁ)l) W3 ddded 1§y tol 2 sBhton of R[4-(2,2,2-

I I
Tein i DR ago 4 PGB 5 818 R0 DTS gl ool .-
5 °C.i e oaiBinre whis atfrees [forr 22 [23diddnalct E:i’llr 5t-y|°a:pm63gld)mymﬁg @gshly distilled

from Eig&gbp (é.l%?l{ luf?o 2 tw%lsr a(edgesd Feaﬁxém \x%:g?ugz) ;ﬁ‘vaﬁ»?ﬁf’é‘g e Q’@S stirred for an
additipng] 1giour. E@yl(acetdn (POt rwat uddect toytheamixmge, (Biich Yagrivashl W@ith brine (2 x 50
ml). THObdpati@ Sy BARGarie G MAD, Ml FheenfiSiedto %1%1% 1\?_&‘?53 LON 4-fa-222-

m xture was warnmed to r mterrpera ure a
Triflyogopestyleminpiakenyiforraraide (ommmlastt) (0.5 moivant.) atHMiowish solid. 'H NMR 6

9.70 &Rk, qm Crnss (Eﬂm reagt,pn. ma(&ﬂfﬁ: X\@ﬁzﬂbb&*&r Shrjfh & hé‘ﬁzﬁg 2.60 (t, 25, J

t ane. and extracted dic
'77$h§ &3 c”T%@E? WA P dF To\P- MySO4,  concentr at ed

and chronatographed (di chl or onet hane: acetone, 95:5) to

V[T (5- (47(3-
HoN ( aggnyl)-8-0x0-6-th|oxo-5
7-di azaspi o[ 3. 4]
octan-7-yl)-2-(trifluoronmethyl)benzonitrile, RD170
nmul a 53) (29 ng, 87% as a viscous oil. "H NVR 8
F°’“Sz‘f§‘3 IH, J = 1.8 Hz), 7.98 (d, 1H J= 8.3 Hz),

7.86 dd 1H, J= 8.3, 1.8 Hz), 7.43 (d, 2H, J= 8.4
[001444) 7 DN NeOHeutige=(Bmll) M2y 2dRA90 o solutidh, ofL-,N-Iﬁm&hﬁ 4[4-(2,2,2-

Tnﬂt%acetﬁarﬁéo%h%?l)]l(&@na:&ﬁg g: %1111%246; (@ %6 é '6‘275 %n;gd Yif: ﬁ-lmgoj @2 mL) at room
temperatgjre) e MKW, S';ﬂzed(fﬁﬁ L4ghoye. Theopireg W@l@rﬁ@kmddlve@ chigrofigra (25 mL)
and Witér @O WY, TRCbhicARw make a hg@Mg@@‘;, %H@E&@éﬁﬁted and the residue was

ed hereln to i ar dant ol n
P‘mﬁgg ﬁﬁ@ ﬁlﬁ&esge | POt gyomaiRFEaREy (Jishlo w&awd@etams 1) la@ivgdeN-Dimethyl 4-
(4-artilphenyDbitihatnlte (F@hioWnTo ©Q 65U} &S white@SHdRHNMR 5 6.97 (d, 2H, J = 8.3
Hz), 6.61 (4, 2H, J = 8.3 Hz), 3.56 (br s, 2H), 2.92 (s, 6 H), 2.56 (t, 2H, /= 7.7 Hz), 2.28 (t, 2H, J = 7.7
Hz), 1.91 (p, 2H, J = 7.7 Hz).

No—~ 0

Formula 48
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R R\ N""k NRZ BR1 Were Ris selected from
hydr ogen, aryl, substituted aryl, alkyl, substituted
al kyl, al kenyl, substituted al kenyl, al kynyl,
substituted al kynyl, hal ogenated al kyl, hal ogenat ed

al kenyl , hal ogenated 5 akynyl, arylal kyl, aryl al kenyl,
aryl al kynyl, heterocyclic aromatic or non-aromati c,

bsti tuf Q. i [ I G
1001 4§t/JcI oalk xfd“e Hﬁ}gt |It91§¥egl E(‘H cl oa Qéﬂg}) ¥ dalr%ﬁ(ﬁ&gg%l?ﬁl ,(74 g, 036
ol RecA L RROnE LD QCJTRRA) atd TMSPNRATL RS, TNREDY 68 Rédked to 80 °C and

s P e B g e (NPTl s with water 2 x 2

mL). Phrfapraisdayer 1os dish eeT é@gspn & epesRERielrnd MFSldua [Weg purified with silica
gel §dﬁ9§f¥ | &Hc!;nﬁ‘a% Ky (aicdlok@ittane:acsigRSt byt fd d@w eRW Dimethyl  4-[4-(1-

é subs |tuted al kyny| , halogenate
cywqﬁ@ﬂl@g e AL O T YTEN 2 aamtr: a‘i’lwy JE NMR 8 7.07
(&, 2R 8k Eey¥lse @2, ak=kenmk), 3.bete s o1l 2.84 @I SMRLRIE (HBH), 2.75-2.83 (m,

= [ ot r cl |
o, R e & arsdy D SRRV it S e U 1 0 028
J="1aMt).R2 can be connected to forma cycle which can be
heterocyclic, substituted heterocyclic, 15 cycl oakyl,
NCSUOStItUted cycloalkyl. R3 is selected fromaryl,
‘ | ., alkyl, substituted al kyl, alkenyl,
Keny ﬁikynyl substituted al kynyl,
\arylalkynyl het er ocyclic
~t|c, substltuted het er ocyclic
aronatlc or non-aromatic, cycloal kyl, substituted
cycl oal kyl, SO2R11, NR11R12, (CI»CRll, (CO NR11R12
RDIQSCEQrmlifw(CS) R11, (CS)R11, (CS)NR11R12, (CS)ORII. 20
R5 is CN or N2 or SO2R1 | R6 is CF3, alkyl,

[001@41 bsti t yt:@ehRlok ¥In-Dalelt§nyLf4- 1&9mwctouﬁtsaldmaio}§ﬁmyh]butmanude (Formula
ynyl , substituted alky n %ﬁ enat.e @Ik 03 1) in DMF

1) GR g IRED ARy R A SO RGP S i 03

(3 mBY vbdlieaRRll Qe ﬁ}hno for OtpgeToathis mu(t&): was Bided mBthowol §00mL) and ag. 1 N

HCl 8153 §]J‘3 X s%acf?n OQ w%g T L a3 nﬁﬁ&%@m? oﬁéd %r}XorP temperature, the

and are |
reacﬁcfﬂ mixtued why pmrrddyiduoa:g@nwatar(y'(l’ mLaand Wlacte«t teﬂwmceate (50 mL). The

orgam %Sytléy a5 élﬂ[)luﬁ e%ﬁgi a%h e res1§ﬂekﬁ9§>tmﬁed with silica gel column

ute substitute yl
chronatoggelrya(ﬂ@uommkt;aane acmneoﬁv enan B S %REngCyames- %&ﬂ)?henyb-&
ox04 %‘%9%'-5 7-&%‘sﬁo@l}octﬁxtwl?dh&@lmﬂ-daﬁemywu{ﬁmmhe RD169 (Formula 49) (44
het er ocycli1c ar omatl Cc or non-aromatl c, ubst%t_/egdé d 1H, /=82
mg, ha¥kasampleyPliowashontis: IFENMR 6P (or it §7d9: 18, d Rt 2H3) 7-86 (
Tz SURSHIALY e 30%5 1708k kr, 7 = 88 Hz), 2.99 5, 3H), 2.96 (s, 3H), 2.78 (¢, 2H, J= 7.5 Haz),
2.62-2.70 (m, 2H), 2.52-2.63 (m, 2H), 2.40 (¢, 2L, J = 7.5 Hz), 2.15-2.30 (m, 1H), 2.04 (p, 2H, J="7.5
Hz), 1.62-1.73 (m, 1H).

Example 59

HN@«/\COZH

NC

Formula 50
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R11 and R12 can be connected to forma cycle which can
be heterocyclic aromatic or non- aromatic, substituted
het erocyclic aromatic, cycloakyl, substituted
cycl oal kyl . [00150] 5 Pharnacol ogi cal exam nation of
~the conpounds [00151] Conpounds for which synthetic
routes are descri bed above were identified through.
screeni ng on hornone refractory prostate cancer cells

r ant @goni st i nd. agoni,stic activities agai nst AR -
[001%% li zi %5’“%%‘?°e°£%‘r(%§mﬁ\"g*te&s‘ wEe 8918020 &, tlo 2t Amale ayplotmemone (0.17
m, 2P Inirard) 4nd TBISIBCH/30 2212 2. 28 HamdISREY IRBE2 D, s0MT &3 stREE or 13 h. To fhe
medilgE0Yad @gtgrlpg'%%@d J&)é{ﬂréefgéence A nunber of

conpounds - exAr bi 1 éd AP U Wested; vt vtatea €4 ¥ 99 b Jhe grganic layer
was Wit overnMeBPs agb rbstntoted cridvint i reSdauk OWasO¥@ifie@ XRe S84 gel column
hror¥tog ~ . .Rr.ost a cer. ln vitraq _
o Bl TPl Byp i Ypheny outanci
acid (Fomply &) (3ismy47oDB 2] owikesotid 11 DMMRIS 7,06 (& 2D 8GR 6150 (d, 2H, /
= 8.6 1RH B73UB8N\G, M), alsb i gl Bl 7 AR,y Lepoyt.er .s m
2.28 fﬁg@? g{jrr](glne )r efSr gct%rf/!l 7p5r6\§§)f §t§ ge’gﬁgefﬂcgﬂ 5'13? %? &i‘ﬁH) 2.11-
I [ é& (%ﬁfl’{ﬁ@jﬁzbst ate cancer LNCaP cells were 15

engi neered to stably express about 5-fold higher |evel

thgan endogenous | evel . The exogenous AR has
~® ar jjpro ies to endogenous AR in that both are
FaCst &b Négd/@z%&? hC androgen RI881. The AR-over
expres cel1s were al’so engi neered to stably
i ncor@oriat/e an AR response reporter and the reporter
activity of these cells shows features of hornone
Fonn'[ﬂ%fslia(:tory prostate cancer. It responds to | ow
concentration of a synthetic androgen R1881, is
i nhibited only by high concentrations of bical utam de
[0014{?19 ( Is eeh ’-!If{eﬁ;e of|4-{4-(@rityaticgidbaty Bmirg R b @arded dondl (FM‘_HMﬁtSb) (021g,
0.83 dal al g | e . sl stent wt
. Eublgi shettjﬁ .da(%cg@a%%gﬂé?rgﬁg%gg?‘k ﬁoé% tgeg8 ﬁm?"i)s‘ﬁ&ﬁ]g‘“é‘e (10 mL) was
cateyl undst fedlix fop b hetrs To dhis iartiee wagedded ty.d NBC] (Sirhl). Tl second mixture was

reflu{e 60N h SEMS ibkihy BoddQS kHnftef ok Elgure 2).
4 y %%%’t@%%‘gﬁo%w ?n)}reo‘?astpﬁ’éred mto cold

1 exam ned the anta
Wa"c‘{:ggrﬁ’g‘g%& B g Y T éC%ES%e%Ir)sThesorgm yéread drsdweer MgSO,,

concanfratthe apd egencesiffe 108 PphFbd RWB1. iR gi Reersf Nqﬁl%matographv
AR) were .

: L P- AR.. al so bbreviated L
(m°h@n§4“%?‘§§°na§§3ﬂ‘en®§é%3% &€ %-Zﬂaﬁdﬁacaﬁmoa@ﬂua@n@mmm-s-oxo-s-thioxo-
>, 7-dlazaspirng3 Slesandi-{JrBS)y]) biltivdi ClBMSRIPI41 QForn@la 81 @0 tleC BopyE R Nolvm 57.98

4, 11.he cehhs rown, 4N Jscove: s nmedi um cont ai ni ng 10%
(@ 10 et S S LR BT TR S ol o 28, =65 B, 724
(d, 2EpdT &8 &lak .2-7;? (el el #j—g \Hz), @.68l6B t(rp,azr:]uj, ggowﬁ/lg '(n]tﬂ z?igénlfyqtszg J=75
Hz), 2-'13@..%'(&:1,@ 1286 (P, 89, A7 . 1.60° pM o an
i ncr easi ngpcon{:yent rat?/%%’ 5505%2%{“& ounds. After
days of incubation, reporter activities were

{
Exﬂmé'i\eg%ed. 30 [00154] Table 1 lists the I C50 of these
conmpounds to inhibit AR in hornone refractory prostate

NC. .8 canger . The control substance bical utam de has an
o|f/(L88 st of the conpounds identified
FaC (O aryl tRi ant oi NhRave | C50s between 100 to 200
inhi biting AR

nMin n hornone refractory
0
RD130 Formula 52
[00147] To a SOluﬁOD of 4'(4-(7-(4-Cyan0-3-(‘tﬁﬂuoromethy])phmyl)_s_Oxo_6_thl'oxo_5’7_
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prostate cancer. In contrast, antiandrogenic conpounds
listed as exanples in US patent no. 5,705,654, such
as exanples 30-2, 30-3, 31-2, 31-3, and 24-3
(RD73-RD77) have no inhibitory activities on ARin 5
this system Table 1 Antagonistic activities against
AR in hornone refractory prostate cancer, neasured by
an AR response reporter and by endogenous PSA

dlammas]sectmns-tyi)ﬁﬁﬁ)ydbﬁmmd 520 RN (RIARIBLE(DBRE 0RERKIIEL DMF 3

" it 0t oSS (LB PP BHfGiy Te mise as Bi stfr 1 o

TherGomrpauiaaibas bebbildduntd ﬁ*;ah&mn‘c B ki bvs Partitiorl 60T ethy! acetate (25 ml) and
watcpe({zgx%l%r nc?} ('iic la)yler was Ah'l qd i Mgsg4, ogggceé\uat% (ami cRBmatographed
d:lcl’(l]qupqh@p pqu)ne 70 30) to yield 4-(4-(7-(4-Cyano-3- (tnﬂuoromethyl)phenyl) 8-0x0-6-thioxo-

5,7- &%@3&9{'3 m]o@éﬂ %l }Jl)(ghéﬁyﬂ)buﬁlnlxmae tRﬁletg &%{TRIHE Ei}%?bﬂ‘ %W sralvslrh‘late powder.

'H I\K\ﬂﬁéwﬁéhw,&—mmt%w 18, 5% 8-3 HA,I7. 85X dd, iHd &z 8B i), 1739 (d, 2H, J =
iEf J)— 8.4 ) 530 Wk } 220 1077 d, YR PRt} DERZOR dd bl 2.51-2.50

(m, 5@{ é?ﬂ( %{ ﬁ37 PR ryl62.22 (m. 3D rAelSHY) 25 J 5xies B2), 1Psl. 103, 1H).
(5c) thioxoimdazolidin-1-yl]-2-trifluoronmethyl [R D7]
benzonitrile 3-3 Example 61
4-[ 3- (4- hydr oxyphenyl ) - 4, 4- di met hyl - 5- oxo-2- 137 122

Nc( 3 [ RD 8] thioxoimdazolidin-

2-tor i f o onEthbeenzonltrlle 2-4
Fac 42 4, 4-di net hyl - 5- oxo-2- 273; n/a
(2d) [ tF ox0|n1dg§olld|n 1
yl]-2gtrjf]uoronethyl benzonitrile 4 Chloroacetic acid

4-[3-(4-cyano-3- 131 n/a (4a) [RD 13]
trlfluoronethylphenyl) 5, 5-di net hyl - 4- oxo- 2

RDYFgsesiavi’dazol i di n-1-yl ] phenyl ester 8-2
4- (4- Ox0o- 2-t hi oxo- 1- (4- et hyl phenyl )-1,3- 147 n/a

A siBtgn ¢fREXASO (0.01 mL, 0.12 mmol) in dry dlch]oromethane (1 mL) was added to a stirred

AR S B o ] KRR DS v

a (@icblprojnBib&¢] solution of 4-(4-(7-(4-Cyano-3- (mﬂuoromethyl)phenyl) 8-0x0-6-thioxo-5,7-

&aﬂéé;gr%@%gdc%g }1)@(&9%&%%{43&% %ﬁﬁ ?6 f(%o%%ﬁlg 'E%%gs‘é r?%e '6?9 ghnﬁcipgﬁ% added to

the peacfion mixture. Stlrnn0 was continued for 20 min at -78 C and then tnethylarmne (0.03 mL, 0.22

mmol) was added. After 30 min at -78 °C, the reaction mixture was warmed to room temperature and
then reaction was quenched with saturated aq. NH,Cl solution. The reaction mixture was diluted with
dichioromethane, and extiracted with dichloromethane. The organic layer was dried over MgSO,,
concentrated and chromatographed (dichloromethane:acetone, 95:5) to vyield 4-(5-(4-(3-
Cyanopropyl)phenyl)-8-0x0-6-thioxo-5,7-diazaspirof3.4}octan-7-y1)-2-(trifluoromethyl)benzonitrile,
RD170 (Formula 53) (29 mg, 87%) as a viscous oil. '"H NMR & 7.98 (d, 1H, /= 1.8 Hz), 7.98 (d, 1H, J
8.3 Hz), 7.86 (dd, 1H, J = 8.3, 1.8 Hz), 7.43 (d, 2H, J= 8.4 Hz), 7.27 (d, 2H, J=8.4 Hz), 2.90 (t, 2H, J =
7.3 Hz), 2.63-2.73 (m, 2H), 2.52-2.62 (m, 2H), 2.42 (t, 2H, J = 7.3 Hz), 2.18-2.30 (m, 1H), 2.07 (p, 2H, J
= 7.3 Hz), 1.63-1.73 (m, 1H).

[00148] One skilled in the art could modify and/or combine the syntheses described herein to
make other diarylhydantoin compounds.

[00149] Inventive compounds also include those with the following formulas.
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(9c) [RD48]

di azaspiro[ 4. 5] dec-3-yl)-2-trifluoronethyl benzonitrile

10- 3 4-(4-oxo-2-thioxo-1-(4-methyl phenyl)-1,3- 232 n/a

(10c) [RD49] diazaspiro[4.5]undec-3-yl)-

trifluoronethyl benzonitrile 28

4- (8- net hyl - 4- oxo- 2-t hi oxo- 1, 3, 8- tri azaspir o[ 4. 5] dec-

No n/a Conparative

| uor omret hyl benzomitrile (28a) [RD52] 27-3
0X0- 2At hi ox g~ met hyl phenyl ) -1, 3, 8-

R
| uor onet hyl benzoni tri

e - QOphehy 0- 2-t hi oxo-1,3- 469 n/a
(26a) [ RDb54]
di azaspiro[ 4. 4] no -trifluoronethyl benzonitrile

25 4-[1-(4-nitro enyI)-4-oxo-2-thioxo-1 3- 498 n/a
(25a) [ RD55] B

di azaspi ro[ 4. 4] non- 3- yI] 2- trlfluoronethylbenzonltrlle
12-2 4-(8-0x0-6-thi oxo-5-(4-bi phenyl)-5,7- 283 nfa (1

RD57 .

%B’S i ]cfflsc.t%ﬁ gem.- ydpesn. aod.qubstitisdorrs YW evpbiied vk alkenyl,
subsuﬁﬂedzanébnﬂs ARy, &utésiﬁhﬁaﬂmﬁmwhhygéﬁ@e@/ﬂiaﬁ,mydl&ge&teﬁ- I, halogenated
akynygl SR ro%vg %’cta-ryﬂgwl-’ BT Fliso PERRERy 7h SR BIRTIEG | bstituted
heterojp?chd: #Mmm-mmﬁm myél@a-llé'l ‘hﬂmﬁm@blﬂﬁkﬁ ha?@gn MRH, NR“Rp,

NR.x(ch Qﬁh&%&)ﬁﬁﬁ R RERLEARZ LI O¥DIOR, O(CORy, NRu(CSRs,

NH(C@I{%MW%%henyl) 4, 4-di methyl -2, 5- 369 511
(18a) [ RD6O]

d|0x0|n1dazolld|n 1-yl]-2-trifluoronethyl benzonitrile
2 Rigand R, are independently “selected from hydrogen, aryl, alkyl, substituted alkyl, alkenyl,

subshﬁne{d&ﬂ(eﬂyl@)ﬂ&ﬁ@& Subditftd UK bilydcRNEN ML - BalopestidBAIRA T halogenated

23 >5 (22h)
S} 290 I EE) Rl BgieResic FromaEin ¢ 10g-asaietic. sehstituted heterocyclic
aromahc(oﬁfnod;-adonmt; leydlediley0psobsBiutehiokoatigh (4- 143 144 (20b)

??]?a? Ealnfble UG %g[gc{ {(])yijo h ¢ n%i %%%%84 }Legeirorzz_ycl:li_c}/él.)oétl%uted heterocyclic,

uor onet hyl benzoni
%WbﬁW'4mﬁﬁ@W§€Wk@WEhEthyl 5 0x0- 2-t hi oxo- 3- (4- 521 >500

( %ﬂ: 19&1&0@@@% i Qﬁsﬂﬁ%@ ' 'ﬂlirij %&ﬁhﬁgh rhk}l' Xh&ny? substituted alkenyl,

trifluoroneth ggenzonl tri
allynyl, substytpted plisyaet tegpilaliad, naérlﬁbqnyls ardi@medx Istenencl@ -af ofnati¢ 26 non-aromatic,

substlm hefe;oc%fh): a8 br ASH-Ryh4 eé}}éllollk}m Amtéddd}’@loh& éoziu, NR; R, 5,
(CO)OR 1, (CONR 1R 12, (CO)Ry3, (CS)Ry3, (CS)Ry1, (CS)NR; Rz, (CS)ORy;.

R;51s CN or NO; or SO,R;

Rs is CFs, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl,
halogenated alkyl, halogenated alkenyl, halogenated akynyl, halogen.

A is sulfur atom (S) or oxygen atom (O).

BisOor S orNR;

X 1s carbon or nitrogen and can be at any position in the ring.

Ry and Ry are independently selected from hydrogen, aryl, aralkyl, substituted aralkyl, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogenated alkyl,
halogenated alkenyl, halogenated akynyl, arylalkyl, arylalkenyl, arylalkynyl, heterocyclic aromatic or

non-aromatic, substituted heterocyclic aromatic or non-aromatic, cyclolakyl, substituted cycloalkyl.

-86-



10

20

30

trifluoronethyl benzonitrile -89 23-2
4- ( 8- ox0- 6-t hi oxo- 5-( 2- nethylphenyl) 5,7- 258 232

(23b) [RD71 ] _
di azaspiro[3.4)oct-7-yl)-2-trifluoronethyl benzonitrile

30-2 . _
4- ( 5- met hyl - 8- oxo- 6-t hi oxo-5, 7-di azaspi ro[ 3. 4]oct[7-
Ng%lb Rﬁ%r%tdo Ctx‘]j )‘° forhd | ct,ycije r?garrlly‘rl) e;ceggéytc 1cI argmaﬁc, or non-

amm%tﬁce %‘F\w@hﬂe@cm prometicseyPlogliyh satsfiuted pRilodlkort - 7- y1) - 2-
[00198¢ No Conparative trifluoronethyl benzonitrile (30c)
RD74] 31-2
E-(l-LethyI-4-oxo-2-thioxo-1,3-diazaspiro[4.4]non;3-
No No Conparative yl)-2-trifluoronethylbenzonitrile
(31 b) [RD75] 31-3 . .
4- (1- met hyl - 2PHargiacolepich} &athinaion 6{thé &intpofthdion- 3-y1 ) -
No No Conparative 2-trifluoronethyl benzonitrile (31

[001512 [ RD7@mfg@nd§ for thch synthetic routes dezﬁrh govyl yers {idepgified through

(4- oxo- 2-t hi oxo- | I azasp
ScreeNBg °%W5F$W@%W?Sf#w¢@?@ﬂh§ﬂr heFgonistict alnd kgon{sBd activities against AR
uﬁlm{nB@%@dmn%@roZedmes sxmﬂar to those in PCT apphcatlons USO4/4£22 ]7% U§03/05529 which
are hfrilgy 1B dolﬁ&r%‘]%h referen ( 4 pr)xlxinlnbglr Qf- co;n>1/)|01)md55 exhibited potent antagonistic activities
5

with iiiroat @gamistlaativitieli f&o&m%kﬁm@cdm o Héﬁﬁ&xgﬁetﬁﬁb‘t&@f%%%% dafided ©
14-2 4-[4, 4-di net hyl - 3- (4- net hyl pyri di n-2-yl') - 5- oxo- 2-

457 nl a 14b) [ RD83] o
th|0x0|n1gazolld|n 1I§v?"5"?‘"?¥ﬁ%anethylbenzonltrlIe

16-2 4-[5-(5-net hyl - ZFprrazoI "-yl)-8-0xo0- 6t hi 0x057
>1.000 n/a CoBdlest eficpmpounds on AR by a reporter assay

di aza-spiro[3.4]oct-7-yl]-2-trifluoronmethyl (16b)
[0015PRD84] The na@tyoudids iweR sdi3ected to tests usmg an amﬁcml AR response reporier. system in
21000 N A (1oh
a ho%g%a&or? ptrorg excgnc%r e%l l?ﬂepﬂet@é s%'sten'l the prostate cancer L1§ICaP 1‘Zzells were
enginglirefztg spbly ekiBesd pimwot >-Bid/higheRletdl of ARk réﬁddgbﬂobﬁmm Nide r2e£§$ nous AR
has sﬁglaﬁpr()%n@ H']%P%cﬂg Aﬁ 1}1 laza%o%l e?re Qfab]ﬁzex %y a syntl%ltx? zzigd-rogen R1881. The
AR-0¥g3] qxat[egedﬂ,f%lé wetp-ajdo Jen@ingerddf th s@bly nadolpptateb@n AR ﬂ'bsfpblhsle eepzﬁer and the

reporter ﬁo'ﬁvﬁﬂoictﬁegg 8113 sﬁorw's ffealtl.ﬁjégro@ SN reprgcgor}}/ p)ostat’e cancern?t re%onds to low
a

concegtrthﬁ)p(gga slntltfhf 6qnd§qgeq 134%2{§|up@1§qd Auly by dighepu@aigdtiond of bicalutamide
(see Table 1), and displays agonistic activity with bicalutamide (Figure 1 and Table 2). Consistent with
published data, bicalutamide inhibited AR response reporter and did not have agonisiic activity in

hormone sensitive prostate cancer cells (Figure 2).

[00153] We examined the antagonistic activity of the compounds for which the synthesis is
described above in the presence of 100 pM of R1881. Engineered LNCaP cells (LNCaP-AR, also
abbreviated LN-AR) were maintained in Iscove’s medium containing 10% fetal bovine serum (FBS).
Two days prior to drug treatment, the cells were grown in Iscove’s medium confaim'ng 10% charcoal-
stripped FBS (CS-FBS) to deprive of androgens. The cells were split and grown in Iscove’s medium
containing 10% CS-FBS with 100 pM of R1881 and Increasing concentrations of test compounds. After

two days of incubation, reporter activities were assayed.

[00154] Table 1 lists the IC50 of these compounds to inhibit AR in hormone refractory prostate
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thiourea 34
1-[7-(4-cyano-3-trifluoronethyl -phenyl)-6-thi oxo-5-p-

176 276

(34a) [ RDOZ]

tolyl-5,7-di aza-spiro[ 3. 4] oct-8-ylidene] 3-phenyl
thiourea -90 35 1-(4-Cyano- 3-t

[ RD93)

3 tﬂlifl

Co;

i fl uoronet hyl - phenyl)-3-[7-(4-cyano- 144 158 (35a)
ropet hyl - phenyl ) - 6-t hi oxo-5-p-tolyl-5,7
57 s BeBaRE Hircinar o bt 5870k Mesboié compounds identiied

cancarl_.

€
aza-

(diavy1highyfidhtdins)l havey TESOH ptpraeN}d0) to 200004 Tr tdhibest@- BR aF Rormdhd refractory

7 : . : . <
prosd i Senle 1 pompsteangpgcroseis AN fathah BRI U e pRgs 10565
suchap @janpies 4025303 -3 @n BB, pnd 4rB YRISFIRIWZ7H hivleind duhiitod- activifies on AR in

this $Rtem. (37a) _ o
i azaspiro[3.4]oct-7-yl]-2-trifluoronethyl-benzonitri

e [RD114]

38

4-{5-[ 4- (1- hydroxyet hyl ) - pA@B¢[] - 8- oxo- 6- t hi oxo- 5, 7-

n/a 187

(38a)

di azaspiro[ 3.4]oct-7-yl}-2-trifluoronethyl-benzonitri
e [ RD 1A6hg@ti@actifitie] againgt MRCiy Bormotd refractory prostate cancer,

-trifluoronmethyl phenyl) - 8- oxo- 6-
t hi 0XO-roadsrdli 13 4R M Qb
1 RD117

acid ethvl_ester

n/a 197

445091@& amr Y/ chEURERDAL bs REALSLiSa.

(39a)

4-{5-

ﬂ-(3-hydro;ypropenyl)-phenyl]-8-o

k JC B0 (vt

He50 (nM)

Exaftipfe 11

tri flu

ronethyl benzonitrile 41-2

amdla) O, 7-di azaspi rof 3-4foct=7-

YREpGrib

T —ox

Confipafativé
t hi oxo-
[ RD128

Bicalutarpide IN-{4rcyagorirgrifuerpmethybipheaniB i pheny|

Yhuokbbhenyl)sulfonyl}-2-hydroxy-2-
i .i?%ct-S-yl]-phe%yl} pr opi

5,.7-di azaspi rof

mMEMYIORFBINGF est er 41- 4

) - 8- o3aS!

Con{lﬁ@ativg 1
1 OXO

29 3-{4- [ ~B44-ayassboyl) a4 ddMan0IRkhy] pheny

oS micapplidiod i ST pgRrt g pitibny [ R

BE G

D 133]

na (4

6-2 pr opi ofeiptienylhl 4 Glimethyl-5-oxo-2-thioxoimidazolidin-
0% L4 L b QUABR-Babbbgg.omet hy! pheny

14
)-8-oxq

51 6-352

[RDUHioxp-5,7-Qiaza;§piro[3.4]oct-5-y|]-ph@nyl}-N | RD134]
5-3p/Tet Y10 R SIS 1)4,4-dimethyl-5-ox0-2- 125 132
(5¢c) thioxoimidazolidin-1-yl]-2-triflucromethyl-
[RD7] benzonitrile
3.3 4-[3-(4-hydroxyphenyl)-4,4-dimethyl-5-ox0-2- 137 122
(3¢) [RDS] thioxoimidazolidin-1-yl]-2-trifluoromethylbenzonitrile
2-4 4-[3-(4-aminophenyl)-4,4-dimethyl-5-0x0-2- 273 n/a
(2d) [RD8]  |thioxoimidazolidin-1-yl}-2-trifluoromethylbenzonitrile
4 Chloroacetic acid 4-[3-(4-cyano-3- 131 nia
(42) [RD13] |triflucromethylphenyl)-5,5-dimethyl-4-ox0-2-

thioxoimidazolidin-1-yljphenyl ester
8-2 4-(4-Ox0-2-thioxo-1-(4-methylphenyl)-1,3- 147 n/a
(8b) [RD33] diazaspiro[4.4]non-3-yl)-2-trifluoromethylbenzonitrile
7-3b 4-(8-0x0-6-thioxo-5-(4-methylphenyl)-5,7- 124 128
(7c) [RD37] |diazaspiro[3.4]oct-7-y1)-2 -trifluoromethylbenzonitrile
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41-6

3-{4-[7-(4-cyano-3-trifluoronet hyl phenyl)-8-o0xo0-6- 732

n/ a

(41 f)

t hi oxo-5, 7-di aza-spiro[ 3. 4] oct-5-yl ] -phenyl }-NT-(2
[ RD135] hydroxyet hyl) - propi onam de 42-2
4-{4-[7-(4-cyano-3-trifl uoronet hyl phenyl) - 8- 0X0- 6- 432

n/ a

(42b)

g-.3 [ NI'OX0

[ RD129
(Sc)ARD48][

7 hT H—phe
“%éc? R S D A
{24@@9[4@@38“36’%)@‘ ﬂnﬂmrmh)hlydnpdmm I

AL
Il_y

h|
J
) - 8-

_ v

-
J

10-/ a
(tod
42-5 n

28} g

Conmylagativé 48

edgiy

RD130] th yram d 3
RBP4 d?*‘?ﬂ’“dﬂéﬂfé‘d%c ¥¥i-#1 uor onet i i yi phen

4%%0 Jz%gxal 514 N AARoyT-1 8L 54t oct

tiflASBthyibthebhfrite, 7- di aza- spiro[ 3.

thvl - hut\/Lam de 4]

Y

yl)-8-0

4] oct - 54

-4

(0- 6-
yl']

AtSeqtylAropei Abipe-1.3.§ friagairg)f - 1de- {
#)-2- mﬂuoromeﬂlylbenzomtnle

bi ro[ 3. 4] oct -
7] 43-5

hi oxoN®,

7- 7h&

7-yl]-2-trifluoronethyl benzonitrile

27-3- {5-[ 4

oy

%(%nmhmﬁe&uhﬁﬂw{%@ﬁsﬂﬁéhﬂ)-i,3,31
’%ﬁé’%‘%* P D i gty Reeponiily,

) - Phegnd
}-2 [RD

26 triflug

(262?)1&%?4{]

-0 A@ tchgnoptenyl Aok -2 -theox44 ;32 44 2)
dlgzﬂ%n%ﬁminoﬁ 353;1175 ‘ﬂ%r&'ﬁ?th

laza- SD

469

‘5“%{194 )-8- 113

oct - 5-yl ]

25 phenyl }

255)%1355]

rnmmu

4-[IRpIgPheayDproasm2 dgoxof 13- No:
'al Pialpirb2.

WAS NOT  exa

t he

42&%@%2?? u—fgﬁ&gﬂetﬁ ﬁbengomt}lle E .

conpod4f8al di dn/a

n/ a: the

5 [00155]

12-2ne pré
(12 RDSAH
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22-Zhe di 924{3- @mymﬁaﬂnmpmetuséphemal 3, §-ésnettyG H

as exz8ipl es500

(22t7)'[§965] 4-oxo-2-thioxoimidazolidin-1-yl]benzoic acid
20-2 4-(4,4-dimethyl-5-0x0-2-thioxo-3-(4- 143 144
(20b) [RDE8] {trifluoromethylphenyl)imidazolidin-1-y1)-2-

trifluoromethylbenzonitrile
21-2 4-(4,4-bischloromethyl-5-oxo-2-thioxo-3-(4- 521 >500
(21b) [RD67] |methylphenyl)imidazolidin-1-yl)-2-

u—iﬂuoromethylbenzonitrﬂe '
19-2 4-(4-fluoromethyl-4-methyl-5-0x0-2-thioxo-3~(4- 126 129
(19b) [RD68] |methylphenyl)imidazolidin-1-y1)-2-

trifluoromethylbenzonitrile
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and 35 (RD93) have no
and

ot her

30-2, 30-3,

(RD37), 33 (RD91), 34 (RD92),
agoni stic activity. In contrast, RU59063,
anti - androgeni c conpounds |isted as exanples in US
Pat ent Nunber 5, 705, 654, such as exanpl es
- 31-2, 31-3,.  and 24-3 (RD73-RD77) strongly activated AR

in hormone refractory prostate

15 cancer.

Table 2

Agoni stic activities of selective test substances on

afr act

ry-pr gostate

23-A\R TESORIE ||| oo F Y
cancer C?gx gﬁ%%gé ﬂwﬁh %gglng - 92 258 232
(23 RP& Mk ﬁmarsmw@ zaoctdammmom&mm@ﬁuaqe 0.1 M|l M 10
302 IVI DWE‘HE&{ tiy y 66+ )—1-100-1.00 | R1881
t)l/ r:eenolgne Of_‘\ﬂilgkoﬁzlﬁ;a)spm}t%h]ogl cdluta No No
fRPE[fa @y ¥hréariiyeranietilyignzonitrile hy | ) phenyl |- 3-|[ (4- 1. 66 3.04
@OﬂﬂRﬁ@ﬂ m de fl uorophenyl)sul fonyl]-2-hydroxy-2
hyipropananm de _ 29
309 [ 37 (4+RyBeiBRstiplo) S hdiadivBtalgdT50ex - 2= TNG9  No
Corgfhr8ive 3difl6doméByPenzdnfiiigx 0i M dazol i di n- 1-lyl ] -2
[ ar onet hyl benzonitrile 7-3b
Boé[%é%%xo 6- t hi 0x0-5- (4- net hyl phenyl)-5,7- 0.87 1.19
31-D. 89 () methyp2aipRrbd-1} B 1 dacn3- 005 7]
Cmﬁ§ %k l_Egﬁg%lbeglgnltrlle ﬁnﬁ P No No
EJ[’ %‘ YEY ey PFEeY St hyl - phenyl ) 45, 5- 1.30 1.18
(310) [RB75] 33a) dlnEthyI 2-t hi oxo-1 p-tolyl{im dazolli di n-4
31-3" RDgl) » iﬂ\ L OLLr oYl
1-[7-(4 A/Q BERT e Jér%??@tsﬁ’w‘*ﬁ%‘h%rv}}: 6- 1.1 41 No
Compatative %ﬁﬁ@mpmﬂbﬂbmﬁmmmholyl 5, 7-di aza-$piro[ 3. 4] oct-8
@1&E§§&ﬁ yl i dene] - 3- phenyl -t hi ourea 35
(4-Cyana-3-trifl uoronethyl phenyl)-3-[7-(4- 1,26
24- 31 10 1. B@-oxp-35hipxo-1,3-diazaspiro[4.4Jnon-3-yl)-2- No No
Contpefdie JrlidrbrhAELAL - pheny! ) - 6-Lhi oxo-5-p [ RPO3)
243- %9 7-di aza-spiro[ 3. 4] oct-8-ylidene]-thiourg¢a 30-2
(24¢) IRBITL: 1yl - 8- ox0- 6- t i 0x0-5, 7- 14.88 19. 41 35. b2
156-2 4-[4,4-dimethyl-3-(4-pyridin-2-y1)-5-0x0-2- 723 n/a
(15b) [RD82] thioxoimidazolidin-1-yl}-2-triflucromethylbenzonitrile
14-2 4-[4,4-dimethyl-3-(4-methylpyridin-2-y])-5-ox0-2- 457 nfa
(14b) [RD83] thioxoimjdazolidin-l—yl]-2-triﬂuoromethy1benzonitri1e
16-2 4-[5~(5-methyl-2H-pyrazol-3 -yb)-8-0x0-6-thioxo-5,7- >1000 n/a
Comparative diaza-spiro[B.4]oct—7.-y1]-2-tn'ﬂuoromethyl-
(16b) [RD84] [benzonitrile
13-2 4~(8-0x0-6-thioxo-5-(4-biphenyl)-5,7- >1000 n/a
(12b) [RD8Y] |diazaspiro[3 4joct-7-yl)-2-triflucromethylbenzonitrile
32 4-(8-methylimino-6-thioxo-5-p-tolyl-5, 7-diaza- 222 421
(323_) [RD90] [spiro[3 4Joct-7-yl)-2-trifluoromethyl-benzonitrile
33 1-[3-(4-cyano-3-trifluoromethyl-phenyl)-5 »5>-dimethyl- 157 239
(33a) [RD91] |2-thioxo-1 -p-tolyl-imidazolidin-4-ylidene]-3 -ethyl-
thiourea
34 1-[7-(4-cyano-3 ~trifluoromethyl-phenyl)-6-thioxo-5 -p- 176 276
(34a) [RD92] |tolyl-5,7-diaza-spiro[3.4]oct-8-ylidene]-3-phenyl-
thiourea
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Conmp. d
trifluo
4- (5-me
14. 26 3
(30c)

i azaspiro[3.4]oct-7-yl)-2 (30b)
romet hyl enzonitrile [RD73] 30-3

t hyl - 6, 8-di oxo-5, 7-di azaspi ro[ 3. 4] oct-7- 11.39
0.63 Conp. yl)-2-trifluoronethyl benzonitrile
[ RD74] 31-2 4-(1-nethyl - 4- oxo- 2-

t hi oxo-1

,3-

17 03 16.63 33.77 Conp. diazaspi ro[4 4] non-3-y| ) - 2-

35(31 b) Mr(ntbmm%ﬁh&&hmﬂéﬂmm 18- ybﬂéL)/OJ 3153
(35% - gg% X0 ﬁl di aza[s@l rol 4.{4] non-%l. 99158
y.HP? Ord {-Sh kﬁﬁbyl 6—thloxo-5-p-t0]y -5,7-
3-yl)- 2dtampm[sgymt.mymmqmmad| e (3lc)| [RD76] | 24-3
irold4 4l non-23-v|)- |14 88
3 \4 UA X0 - K5 R P ==
AP TSR T SRS Azioni t r B8 (24857
(38PRD77] |skito)3 Aoty Fiudhoronethadbrizviitiies | |nduced by a
[RIPAGFI fic test substance over activities |in DMSO
vehiclel (**) p/a: the conpound was not] exam ned in
37this aséag {OOMIS@}lylfFS}OmeﬁtthomeSﬂhe speciffici tywvaf AR263
(37anNi b1 { laSaspifl A6 UR LOMBAUAAR I BLGEAS! od 10 LNCaP
cells an ‘over ‘expressi o glf ucqcorticoild
[Rméé]spt or (GR), the closest nenber of AR|in the nuclear
38 T €CePT O (T ok e % Fo SR Y- @ SR &7
(38r port er t[3he reporter act Ivity was iinduce y
xanet ‘go‘l‘}% yé}g%ﬂfg‘f’mﬁlﬁféﬂtbﬁ@omﬁd@ ction was
{Rim16c ked by RU486 a GR inhibitor. Exanplie 7-3b |(RD37)
i hyl phenyl ) -5 17-di azaspirof 3
. P@%thﬂwenylb%ﬂ’%’o% tirile) M3d no197
(3%f f ect |t ;@Rﬂmammuspsq@t-em]-pﬂéayﬁaé@m af corrpognds on
y secreted levels of progtate specific
R R M0 To 7T 15 | o well st ablijshed thet PoA
40| evel s {@r{6-[4- fﬁdiyﬁaakmmpeﬂﬂ) -Piendle-bao-d-hidgod (N prosydi € 114
40GRNCET . |5 T0s0, 858 e conpounds af flect AR '
( ogﬁnctl on’in a ﬁ?/qfoo | Ic%al envi ronnment,| we det grm ned
} et e ﬂuoromethylbenzomtnle
41 -2 3-{4-[7-(4-cyano-3-trifluoromethylphenyl)-8-0x0-6- No n/a
(41b) thioxo-5,7-diazaspiro[3.4Joct-5-yl]-phenyl} -propionic
[RD128] acid methy] ester
41-4 3-{4-[7-(4-cyano-3-trifluoromethylphenyl)-8-oxo-6- 224 n/a
(41d) thioxo-5,7-diaza-spiro[3.4]Joct-5-y1}-phenyl} -
[RD133] propionamide
41-5 3-{4-[7-(4-Cyano-3-trifluoromethylphenyl)-§-0x0-6- 234 n/a
(41e) thioxo-5,7-diaza-spiro[3.4joct-5-yl]-phenyl} -N-
[RD134] methyl-propionamide
41-6 3-{4-[7-(4-cyano-3-triflucromethylphenyl)-8-0x0-6- 732 n/a
(41%) thioxo-5,7-diaza-spiro[3.4Joct-5-ylj-phenyl}-N-(2-
[RD135] hydroxyethyl)-propionamide
42-2 4-{4-[7-(4-cyano-3-trifluoromethylphenyl)-8-0x0-6- 432 n/a
(42b) thioxo-5,7-diazaspiro[3.4Joct-5-yl]-phenyl} -butyric '
[RD129] acid methy] ester
42-4 4-{4-[7-(4-Cyano-3-trifluoromethylphenyl)-8-ox0-6- 112 n/a
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| evel s of endogenous PSA induced by R1881 in the

AR- over expressed LNCaP cells (LNCaP-AR, also 15
abbreviated LN-AR). The LNCaP-AR cells are a |ine of
| ynph node carci noma of prostate cells transduced
with a plasm d that makes express androgen receptors.
LNCaP- AR cells were maintained in |Iscove's nedi um
contai ning 10% FBS. Two days prior to drug treatnent,

(42die cel ftsioxues, B-dBEDRIOB ool SLRNELS Tt treeRt-ai-ning
[RQ%CS- T:t%rato deprive o% ang%geélzlg. The cells were

split an qrméeﬁw in |scove's nedium containing 10%
N1 001 [a¥al

42¢5- FBS - 44K 7 4Dy o 3-ET Qor SR I ReRy B8-S 5Ss O T RE88
(4ddye tes -é%ic?ggoundaé4@fter f our %215%67 ncubat ibgw, n/a
secr et el PUR - SeErerildf cisdipheaylidN-ng PSA ELI SA ki ts
R i cprethglimiteamidSan O emente, CA) [00158] The
433ecrTetefReptreyet—ot—+-NCaR--AR cel | s was| strongl
sdgduced iy 38 S PP T Poopy) -6 Gammer st , | PSA WilE] ROt 7va
(43e) du c e d|diaespirri3 flasterlp2-trifiGaRe @ abdrSoriile
[Rixi@rrentrati on of R1881 reached 100 pM [This is
43"cnsistonf with our previous report that{the AR | n
Ror mond ‘e t-Hemethanepitionimpeeznan@ppheng]-Byper - 8%

T ) . 1381 n/a
(438ensi t i |vLo-6-2ickB370ES8RS o 4QsE - dependent | i nhi bitji on on
' carri %dofgiJ?ogttsﬁylggfer m neg the 1Q50s of

ctilvi wa

iRD(?i%P?er e}ﬁllﬂtugr&?ﬁ%ﬁlﬁ%omﬁlei nhi biti ng PSA exlpression, and
4-he r eSd-2)3- I8 410y o R mnTor iR sk Eo9s—oef—t he
(448 | ecti ye @gogﬂg_g éljy on .ngméxpr egg‘?ngﬁ'\ggl osel y rdsenblld3

fhose neasureqe ;}' Hespuopitiect-yiabeawl}- donfirnifg t hat
[RDAB] di dacyyliyidant oi n derivatives are strdng inhiHitors
—of AR T horrore—+refractory prostate 5 [cancer.
*) NO e ] : L,ped agoni stic activities of
( ) sel ect in\p?ée‘ﬁg %ﬁ%gtu]ﬁ}ggi% TRR? ngwe?%e%*ﬁ"én/a;( ta¢ qompwidywas not examined in
thlsﬁ“is%t ate cancer using secreted PSA as the surrogate
mar ker. To do this, androgen-starved AR over
expressed LNCaP cells were incubated with increasing
concentrations of the conpounds for which a synthesis
is descri bed above in the absence of R1881 and
secreted PSA in the culture mediumwas 10 neasured 4

[001§8lys | aDes prevdOdH Qhredoabiz&l Properi§t et ARG AU SE] g.th formgops, refractory

prosféel da¥del i -1he_selective conpounds. nst's
"t he reessﬁ]%t %ﬁg% oals“ﬁg% PPEMSEHR 2By Therefarssenly tHobrecompounds with

TR L PY TG REOBEYR AsTVIien agenletity 86 a8tiahiraSne AL 88eal 3B dorerm:
. termine
agorsBDRANiticRR dHRRAL 2).. and .35 (RD93) have no =
s, 200N St ic actvi %‘1“’@3&“%’%%%%?‘?%@??“ ﬁﬂ@é‘@@%ﬁm‘é‘ﬁﬁ ongAResing the AR
Al ol o e o e B
agonsat edivitiBOof ! - X €s . L >
in 13053, §e§D7§Qy’ and@?@niﬁ%%@%&g?ﬁ PRI 1@9&&!&%@%@ #fjvated AR
(RD?:E(E} Ror it rRBPHAL CHCTF- Fhe Siapithiohyslamoier derivaibe sudh as examples 7-3b
0¥ (BDPD, MDY, ia6s 30fRIDB) BEL by ybstances o
otheledggggﬁ%%j% PSALLR, hor none Bref r actg ‘gf{)Jrn)‘?/sﬁ %F%ﬁ%attj’éco@éﬁtgp”%i and
30,20 FOl O nduct 1 on Bt} PhERERes R SRkne Numberis 508,65 such as examples
-2’0}9”39 GlRdaL-3, and 24-3 (RD73-RD77) strongly activated AR in hormone refractory prostate
cancer. -

Table 2
Agonistic activities of selective test substances on
AR response reporter in hormone refractory prostate cancer

Fold induction by increasing
-92.



Exanpl e Nane 0.1 M 14M 10 gM DWMSO Di et hyl

sul f

oxi de

1.00( *) 1.00 1.00 R1881 nethyltrienol one 20.69

n/a(**) n/a

Bi cal ut a

N-[ 4-cyano-3-(trifluoronethyl)phenyl]-3-[(4- 2.00 2.55

5.55 mde fluorophenyl)sulfonyi]-2-hydroxy-2
met hyi propanam de 29
4-[3-(4- hydroxybutyl ) -4, 4- di net hy| - &m@@atns & BBpduhao0
Equlplgﬂ arubrrp th| 0Xo0i N dazol i di n-TI-]yl 0.14Mm 1uM 10 pM
o F 5:6 Rzt - e Z-3h
E-( oxoﬁ%/ %Lﬁ 6‘§% 5- (4- met hyl phenyl YL@ 7)Y 1. 290]. 201.00
R188115 meétﬁmnedolarzaspl ro[3. ZIToct - T-yIT=244 JJT]Va(**) A
— : f zonitrile
S I R AT P POV OME Ay Pndny 115 B0 L7080
midg_ 85 ﬂuog@her&/&al)lfqnylmmwﬁoxﬂz-t hi oxo-|1
p- t of ydt in-4- [RD91]
yl | dnnép?y@]og%vl hi ourea 34
29 1. [ 7/4[2-(¢-eexyButyl)-# FHdirpetinirs okgb- phenyioledh- BoBk| 1 9262
Corfis 90}, S:?b%ﬁ&i Y Ho) p-tolyl-5,7-di aza-spiro[ 3. 4] oct-8
r?pRD92:J yli deneﬁ gq’r}%enyl -thiourea|35
1- ( 4jFefiommethyibeszonigde omet hyl - phenyl ) - 3- [ T- (4- 1|44
7-3bl. 30j4X(813R0-6 433@)5-(4-methylph
(765YaNg: 3-trifluor o(mentleh)?,llp erﬁle) 57) 64t hi &8} 5- p'{'RDo3] 0-89
Ot ol y|diagaspirels AlpstTs¥li-of 3. 4] oct - 8-yl[i dene] {t hi our pa 30- 2
[RD&H(Sﬁﬂhbhmhﬂgma&@mﬁﬂéhlOXO 5, 7- 6.25 17. 95 25.6p
P~ H azasb Q Al oct - 7- vl L- SOb)
Wllp AT
NS TR O ke s e Irhsny’l)[-’ia‘bn] 30430] 118 1.8
(33a)- ( SldimeetHy}D-tifioxd~ 1ch mwuﬁdzzoﬁmzaspl ro[3.4]oct-7-|7.50
-2-trifluoronethyl penzonifrile
R 2
[ D%go &h&%ﬁ[)g%ﬁ‘y%ggw? 4- (1- et hyl - Poxo- 2-1hi oxo-{1, 3-
34 8. 13148 (2¢iv3 EiluComphydhhasase T 0] 4 418~ - TiHIF 2= 77
(34a) thioxo-5-p-tolyl-5,7-diaza-spiro[3.4]oct-8-
[RD92] |ylidene]-3-phenyl-thiourea
35 1—(4—Cyano-3-tn'ﬂuoromeﬂ1y1-phenyl)-3-[7-(4- 1.26 1.10 1.30
(35a) cyano-3-triﬂuoromethyl—pheny])-6-thioxo-5-p-
[RD93] tolyl-5,7-diaza-spiro[3.4Joct-8-ylidene]-thiourea
30-2 4~(5-methyl-8-ox0-6-thioxo-5,7- 14.88 19.41 35.22
Comp. diazaspiro[3.4]oct-7-yl)-2-
(30b) trifluoromethylenzonitrile
[RD73]
30-3 4—(5-methyl-6,8-dioxo-5,7-diazaspiro[3 Ajoct-7- 11.39 14.26 30.63
Comp. |yl)-2-trifluoromethylbenzonitrile
(30c)
[RD74]
31-2 4-(1-methyl-4-ox0-2-thioxo-1,3- 17.03 16.63 33.77
Comp. diazaspiro[4.4Jnon-3-y1)-2-
(31b) trifluoromethylbenzonitrile
[RD76]
31-3 4-(1 -methyl-2,4-dioxo-1,3-diaza-spiro[4.4Jnon- 11.99 19.77 38.95
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(31 b) trifluoronethyl benzonitrile [RD75] (*) Fold

i nduction: activities induced by a specific test
substance over activities in DMSO vehicle; (**) n/a:
t he compound was not exam ned in this assay. [00161]
Ef fect of conpounds on AR mitochondrial activity by .
MIS assay 5 [00162] LNCaP-AR cells were maintained in
| scove's nedi um contai ni ng 10% PBS. The conpounds

Comer ej38XantifedorhalylBeReintileT T €ct on| gr owt T of —horyrone
B1Jefractory prostate cancer cells.] Overexpressed LNCaR
8e||s wer e used because these cel|s behave as hornone

[RDY®f rlact ory prostate cancer <cells|in vitfo and |in viva
. 3 d+a—aett it by MIS alssav. &

11) > JIEA et tochon a6t L Y/
24-:is,ur r (%g? R orox%"rir’g\'/v APl Alpenaaby £ wi4-B8 ovefe4dr el
Comr (|Rftifhm@jompthyenranitii@i ned i n | scpve' s nedi um
(245?ont aining 10% 10 FBS. Two days pfior to drug
reatment, the cells were grown ih Iscove's nmedi um

[RDEBntlai ni ng 10% CS- FBS to deprive| of androgens.| The

ol o —m
LI %

celTs Were then spiTtand—growrn—tscove—Ss—He
(*) Foldrttdabtitn @ik 90indaSedRS sPictal (RPREQRL en |ons,
Ve Rf R1881 and incr_eas%?ngswconcent r%@};%%tge%; %E?isemﬁﬁe@% venicle; (*¥)
- CORPEIRYsves nerapnedyp HISpSSA- | ncubat i on, cel | growt h
was nonitored by MIS (Pronega, Madison, W). -96
[ 00163] Consistent with the reporter assay and PSA _

0018§say, o, AR- rexpressed. LNCaP was _
[ 2‘?; mul a?%g%e %" Shq&??%wg%‘ﬁ ﬁ%@?ﬂﬁ& BEHVE RempRYRds Y eag tested in LNCaP
cells veith) a8 oy capression of Blnesertienid xeppior (GR)38E clos@n@Ember @t ARN: the nuclear
16 TRAP cdlls Gls6 Myl ER the. i nhi bitor ,
;cce]{::f ect of. sel e%tsgd co_A égdﬁ”a‘i"s%%%%? 8nv&e e 5PORS F‘F?b‘ﬁté was induced by
CXamgnEsaRe BICS?‘ agpRyeitend dhe 1600 Wag biokieed by RIBAG e G irhiHitop Mkample 7-3b

RDI R 88].(A—(ﬁ'-bﬁ)-&b}ﬁdx%&tm%ei&?ipﬁéﬂyl)g,mi&gsspﬁ}g@%&L?—?]Q%gu‘if]%ommethyl

i.d.not. inhi bit_horppne refractory pro e-can
benzfl e Bt Bl b B P )
(4-[3-(4-net hyl phenyl) -4, 4-
azol i di n- | Bffett-o? compiofhds on AR
exanpl e 7-3b (RD37)

(4- (8- 0x0-6-thi 0x0- 3z (- 0EL: hen -5, 7-di azaspiro[ 3
.4]oct-7-yl)-2- tri?‘lrgaoro i Vi f}uéé%‘}%trile) I nhi bi ted

rmone, r ef ract or rostate cancer with high potency.
[001{]780164]%t W"{i ﬁ%#&ﬁ%ﬂ %]af P%A\’ lsvRS7rs indiranirs pfAR sofivitinsin MicSate cancer. To
examgg S fithe compousdshaffettat Ry Qinbtitg AR, hﬁ&ﬂ’dé&lalee vitbhmRasd (d %’n '
tevetd & bfode A BE R RSN i g;@ip thyl -5 0x0-2:1 Hrefalirg e
azol 1 & o - VI T2 Peihgst ?ggrqv FERFEAILINGaP eplisa@CaPb-AR, also
abbr?ﬂgidg%m). S%u thﬁll RID@E.)’-AR Zells a;:eha Ilm; of 13i11:)1ph no7de é:_arcinoma of pg0§tate cells
o d SrPX QB -5-(4- enyl ) - -di azaspiro[3 =
e g B e b e T BRI IGHP S Se Gere s i
Iscovg's apedipm ppn Y% &BSs Twa dpysotoa tte dma neetneate kle dellf Grere grown in
Iscovt B atediuCletitziMRe 10 Lo he onpounds _had no . ' .
ISCO g,r owth i nhi bit orgipée?fﬁg%:?n %?E%Lf%%ﬂ oé%f'l © Ci'lﬂewm Split and grown in
SCoVi Bﬁﬁmgmﬁe‘uﬂngﬁé % CHHBi withcasiproprige lvewcettintions of R1881 and the test

compAlRde X i@ F6@ (o OstisHiin, CRGEES P§§'1l=;\%§ Re ta&%%e%r;lgs%gy”&lﬁ ELISA kits

rowt h, effe on 7 and 15 SkBr two C
(mnegl?aél\;@ale’é’asaa%é DERE Y or 3T3, a normal nouse fi brobl ast
cell line. [00165] Exanples of in vitro biol ogical
[00158E t i vi tTpe exfretéid RBsxi¢vial af LNCAPHARI cBllsChRs kiYehly iRSic T B 28 ROMTR1881. In

contrdst]) PSA was not induced in the parental LNCaP cells until concentration of R1881 reached 100 pM.

met hyl - 5- 0xo- 2- t hi oxoi nm d
mychsutiRNEOBlel fehd1@)r and

This is consistent with our previous report that the AR in hormone refractory prostate cancer is hyper-
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the Figures 3, 4 and 5. For exanpl e,

based

| uci ferase activity, Fig. 3 indicates that at a

concentration of 500 nMthe conpounds ranked,

of nmpbst active to |l east active as follows: RD 152

RD153 > RD145 > RD163 > RD161
_based on rel ative PSA 20 | evel,

For

exanpl e,

i ndi cates that at a concentration of 500 nMthe

Qe i B

> RD131
ﬁéff%resglon

> 7

(i

> RD133 >

on rel ative

in order

>

RD162 > bi cal ut am de.
Fig 4

sens@@mmmaﬁk@sh -dependentdetiibitidn SR aa6¢ily\WRast @rriel 8381 determine the

ICSO%E" bi¥RreAS:

34 eftt e r?salltﬁ e hqtqs}fm Table 1. IC50s

)§ slpgiive corppgurdy op PSAaixpiEssion cMFGy tesériitie thEseg-neaEJrécﬂ‘@l GhéakePsrter assay,
conﬂrﬁ\.&xtg tighk the dﬁ?ﬂl‘}@aﬁi’écﬁx‘?&eh@ﬁ

r anked,

CaCEo) | ows: RD168 > RD37 > RD 141 >
25 Inhibitory effect on hornone

[0015%f r act Bleyalppr @@inkice gaiGRT acHRAROS M elect W QDould® B16RR in hormone

bi cal ut am de.

refra

RD 162 >

in order of m)stv Qsl;acrz%&%g%g ’PM”ltmrs %fctﬁg%?’l°§?é’ng§’ﬁa°t°fy prostate

M&sﬁt agc%{ %sm&(sggrgtecz 1218%5( tﬁ@ ng‘ﬁ?wkg Yo do Bysy g;pip-qgg:ﬁﬂarved AR

over exqr@equNCay e§lls Meeterindubatel mﬂaahdagalsxhg Botodhirhtidnk 69 thé/\@y?anﬁﬁg for which a
have I n

syntie@is eesxaemgd mtovt: *ﬁ?

VI VO fects on

| BLrbdy

or none re

|n deri v

taB‘f' $PII5te8

3

ives

Sﬁ’t il t‘k}%ﬁglgﬁre medium was

nmmFF?§thB“QXan1ned this conpound on xenograft tunors 30"
establ i shed from AR-overexpressed LNCaP cells.

[001601gi neeTat: T @ik $he| @oﬁmcrchﬁhes(@Lé QRQE

vvere

resulgI SRS

Sl Z€

d|c
nKS o

i

eacﬁfn@g

cte subcut a

neous

The
fe E)oundts hCon51stent with the

’8%§‘F‘r el hrafiayideghpylantoins denwetmss suihzas examples 7-3b
(Rwaas%rfBle)r Eqd(m@?ekhgd A5nRDOB )RV I ERBE bR A8 tiHEds Nl comrast RU59063, and
othercﬁllhﬁrﬂﬁf Snic

{SR0L AT

estabh

shed (t

uno

rRERE B P4{0% $ifotush We?xemples 30-2

RDBAnWoh{BIRH).cand 31 r2e RIVA) wiithidated P& re@itssidd S hoMione T&iactory prostate
canc&onmpounds orally once daily. Consistent with clinical

observati on,
inhibit growh of hornone refractory prostate

not

cancer (sane as vehicle) (Fttlede 7a).

Agorgstia gl vities of3BediMDR & )substances on endogenous PSA
4- ( 8- 0x0- 6-t hi 0x0- 5- (4- et hyl phenyl)

cancdr

current clinical

In contrast,

mho_}mdn

drug-bi cal utam de did

e refractory prestat
azaspiTorge

4l oct-7-yl)-2- trifluoronethyl benzonitrile) strongly
FOIdMﬂWCMIIl&dﬂgﬂ@uﬁghoﬁenﬁhﬁﬂ@oﬁdﬂﬂﬁhn&m@ Figure 7a) and the
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[00168] To determne if the diaryithiahydantoin
derivatives also inhibit hornone sensitive prostate
cancer cells, we tested sonme sel ective conmpounds on
growt h of LNCaP cells by neasuring MIS of

m tochondria activities. In contrast to have no effect
on grow h of hornone refractory prostate cancer, the

current clinical drug bicalutamde mldly inhibited
(33d)or %ﬁﬁﬂ@ﬁﬂ&h&do\/l AW aBhdimal 1 dose—po—depandent
[RD nnélr %e‘“t ?Sb (RDY)

gﬂ ‘teﬁe" TRHERY | ) - 4, 4- di met hyl - 5- oxp- 2-
34 thi omv m@wkhﬁluemﬂaeﬂi heéiyhlgl T T UpT ome iy —legaon-ty

) a 4- (8- px0-6-1hi ox06-4
(34a?4 ng]f%yT p“n@l%'?ls déazaf pdﬂ"@i%%“b?“r o[ 3] 4] oct-{7-yl)-2-trifld
[RD%Z‘]onmhdepyet]bammmdsméae) i nhi bi ted hor none| sensi t}i ve
35 PT Ub? ency tlhan

bi cd E¥ ?Ea“ag 'qibrﬁ-uoéme@yiﬁﬁmylg'ﬁ'%("vo bi of 88 calT-3say 1206
(35¢) 00 1|©2ho-Aduifluarvimveilyl-gheme)-6- ﬂiﬁﬂﬁ-s-p\l\EL' e perflormed ifn
[RDSH] MolyRR &61ial) 1%0@{?009_% ﬂg{nl r}ﬁ}% of | the Aninmal Research

Ca Sl

ittee Q [ ve Glifornijla at Lds

30-2angef-EsmelrriiSvesioss-thioreS,bought 1 ronj) Tacess|c 86| 25.65
ConpRli r&@%ﬁ A7Iv@ng nar flow towef in a|defined flora

oIc

30b R°and LNCaP-vector| cells | were

( Pragethferngpmifrileredi um suppl enent ed Wi t h 10% FBS.

[RD?B])6 cells in 100 ul of 1:1 I\/atrigkel to (R PM nmedium
ected-subcutaneously intol the fllanks off i ntac

30-3r %Q f?‘ﬁtf‘%(f §idipto-SfipyammieB 1m0 7 Turor 7.60ze W0 23.75
Compe agyl)-2difweriklelhyibenbiifrie di mensi ons (length x wdth x
(3OC?ept_h) using calipers. Mce were | randori zed to

eat ment groups when tunor size [reached approxi mat el y

[RD7]§(DO mi . Drugs wer e gi ven oral ly| every |[day at |10
aH—oh vynam ¢ readout

- "U/ - U Uul.ul T
12 he HQC&H&P}%' & ﬂHlo’f«fSﬁ maged vi a jan oepﬁcaﬂs 17.50
COWanﬁﬁlwaSPEOHeﬂwoa%asﬂlkr | ast dose df the tireatnment. A

(31bRO bguggﬁ%bwe( nithlde tunor for jluciferase activity
RD asur enent phot on/ second. Thg ri ght |panel s|were a
[ rsépresentation of the RO s neas remsnts. Dat aj ar e

S RN R WS~

shown rn Tigures r I and 12— Cver—18—days—Rbi6

(*) Felfi frﬁﬁdtﬂoﬂ ‘Qicliitide Exﬁi\d&ﬁtby 2 534BME teEHsWMHc ARG a@e{\gt,?e]g eg?ﬁsg ghlcle (**)

n/at{l 1y ungrlnka was distinctly nore e
it Innp% s %nedsn 5@$70] The phar nacoki netics of

[00143] cal ut ami de,
4-[7-(4-cyano- 3- trlfluoromsthyl phenyl ) - 8- oxo- 6-

(I 0x0-5 ot aegrealioh 3 ol s Lol vene [ RES7).

met hyl -
006% i fl uororre Iphenyl) 8- 0x0- 6-t hi oxo-5, 7-di aza-spiro]
[0o1 4] octhM: 'ﬂ%ﬁ@ﬁy‘fv?bmmﬁda Iﬁdamﬁﬁedmﬁlndmfahung 10% FBS The

compbti@idh ylered m[aim{eé 16 B8P efredi Mo ATM mlnp b'b Brl’?§%tﬁ1 carécer cells.

t hi ox aza-spiro[ 3.4]oct - 5- i ad il uor
Overe(”%’f%f‘?{“&ﬁil’e‘ﬁl”s e abed pagepisciisge S bibes a3 SPumyn Srefeesbry ptostate cancer

cells EWBrond én Vil @ wemea LOmReuh6rtas achivicy BIMER

LNC a&ﬁg %t ries, ege vﬁ%rm\? vi ded f{lrﬁ 0 gr oua!lgslﬂ)??l Ek%lg%{e for growth.
T RESBEL S Ve Ceaipigiped wdfcow emedm\gonthining 10%

FBS. a FVe glaieﬁnmm 'mirm treptmant, dle oakr eré ERLGA msweh rf{eaﬁhﬁéo%munng 10% CS-

FBS 5 @kpHvk @B q%i?gg& Wit h
Ki I%ng am o %%?Sg‘ﬁ'%@%f fih?ﬂ’ FRE™ Ef"&é?edmm containing 10%
S-FRE wilopRpepripta concritsetions of R1%51 2 merem@@omeﬂﬁmaf the QR ompounds.

After foedyS InBubaS@, b1 P5Wih AR NRSre m&lqbﬁgrer &d yn g {ﬂs{ger a

t hrough t he fail- vein. The ani ar e s
heat -96-
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15 lanp for approximately 20 mnutes prior to
treatnment to dilate their tail vein. Each nouse was
pl aced into a nouse restrainer (Fisher Sci. Cat#
01-288-32A) and was injected with 200 gl of drug in
vehicle solution into the dilated tail vein. After
drug adm nistration, the aninmals were euthani zed via

[0016?@02 | Obhakedt with 8k rg;ioﬁ't&eﬂs%t andl| F@p@dsﬂt Sg*row'i_!h B0 the QR J¥Perexpressed
wer e bl eed. after

NGl s 55 @it M LB o R L 4t Wi g gt R1SS!

concentra%Geﬁh&i mﬂEﬂﬁw&M Figtire @ showsl eiaigRibitdrin @ffett WY s¥leGed2édmpounds on
di ssol ved

ure 1:989
89(%/ ﬁéﬁiﬁﬁa(r:ltp% ar?slt'ﬁtco%arelcer m.ll\%veper %BCCI% 86%%%%5 ?g‘l %%1 The current clinical
drug baxdhrtanncbtmthhotm"hn bormorfeaefiictogy mrystate gancer| BO:bRRst, Ekeanple 5-3b (RD7)

- DL 855, 2R RS T D S i
and  epgmele s7-80 O(REV r o(4-@10X‘aﬁdh1m@t5eﬁ4§n@hwsfhe@@tbebdlw)?p%4]Oct- -yh)-2-

U0 () 1LC € W1 6
B R T R R g

e I CR Wb e T T -
5-3b @Dl a8-3- @Fmé‘ﬂ%ﬂﬁeﬁy‘lm Y- gin®tyRs-exqal- mmmeddaaamaf DINg-tlifluoromethyl-

v L 8BS B9 Sy NGRS SRR i
7-yD)-ZattidlecroBethyjlienednitrile] Gemg Mssd IBRT-0#5 wtls, aprdsatcermvert cell line that lacks AR
expres%%oﬁ‘ W%@geg;oﬁggmégﬁdgl gRJwth Eﬁﬁft&{r‘ 'efféc't L@DUE}&? Qélﬂl ’h%tclo Pougds did not

occurre m xture was vortexe m nu

hibitygefs ptherrthan AR-expreseriarostte: epeeberts b diey ad me ﬁrew@seffectogg\dCW and

SKBr3; twid t8mefohily sl B dabtChiR8r MR & 3Th | RERA rdfide FFobWRICBN line.
separ at ed by centrlfugatlon - The filtrate was dried

nder an fl.ow t yness
100165 G ons ERFREGH Y18 bR of BHPLRP PE=gap grivatves sre show i
the Figrad §,74 agl Hy FbiPéfamble, tistdesmiehavd heifethisel et Cnt T aldicams that at 2

conccgha?&%q% g%é ééogn ge d?%ag%d\é\%%giglsﬁ%x %t%ﬁﬁ\g% EFSZ gcqnlgrg ol t%ﬁé(’{rs RD152
> RDE e RDAD o RDE 63 RDASUFRDAG b@niutamdpaﬁemmﬂemdfqnamhve PSA
level %gatl m@gmsr{hﬁ L @&oh&ﬂﬁéﬁn hmM fle t:dng)ld{n%s %ked-rﬁ)eor@r g@ﬂbfs‘c active to

tate concentration & mo bi cal utam de
least %ﬁ#&e woleys: RP13H3HP B h > e EDlﬁr?eRPb%%RPrléi Féwléﬁ > RD135 >
blcahﬁinﬁ&.d YFo$ Eﬁhgleosasga%ﬂéﬁwmw 8R! FiglJ MdidSes 10 h @hcdnbatlon of 500

of bi cal, ut subst ant, al I bett
RO TAS PG £08 Mty P RbEees @E’ﬁﬁ/%&é&?“%% SRD141 >
RDIGZQJH{cgluta{nMe [NM [1tM Bic. 1000 2. 91 10.0 11.4 11.9
RD131 92 3.44 0.39 0.43 0.40 RD162 122 3. 20 9.9 10.7
10.2 10 Table 4. Steady-state concentration of

bi cal
Ranki Iﬁgﬁg}"(}%gﬁ%gﬁ %glim(;n% QQ’:‘%P;} %da& cgix&? xmogxsa@ﬁumors

[00166] Example 7-3b (RD37) (4-(8-0x0-6-thioxo-5-(4-methylphenyl)-5,7-diazaspiro[3.4]oct-7-
y1)-2-trifluoromethylbenzonitrile) was used to examine if the diarylhydantoin derivatives have in vivo
effects on hormone refractory prostate cancer. First we examined this compound on xenograft tumors
established from AR-overexpressed LNCaP celis. The engmeered cells in Matrigel (Collaborative
Biomedical) were injected subcutaneously into the flanks of the castrated male SCID mice. Tumor size
was measured weekly in three dimensions using calipers. After xenograft tumors established (fumor size
3)

reached at least 40 mm™, mice with tumors were randomized and treated with different doses of
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[00175] Tables 5 - 10 present diaryl hydantoin
conpounds grouped into Tiers 1-6. Table 11 presents

di aryl hydant oi n conpounds whi ch have not been pl aced
into a tier. The placenent of 15 conpounds into tiers
was based on avail abl e data coupled with anal ytica
judgnent. Data considered included in vitro assays (AR
response reporter systemin LNCaP cell line, PSA | evel

comppebiin prafte prcs d4ily LonsisteatohitindinicalobREGEM) cidfd: diick dh8k bicalutamide did

t r measured directly or by
ol PG RO 3 AR By, PRRTRLER St bt i o 7. 1 conres,
SXaRlEr matdki nEDY) as dAfSorve thibxon-(DkBoslipRng D F-diS¥ s 4Joct-7-yl)-2-
NG mEMAb % ! - i eGt to each assay, Not °~ =~ °°
Al 5 S B SR ) e i
ossppEresH Figr AR ey e SirpwleTdi (RBF Atiihiwtet BS & aghessioh @igure ), the

clinfoalr mdrkee ot hotiohd reftackdiy ok ke Pr OSt at e cancer, in
particul ar when ranking two conpounds for which the

ex ' 0 erfornmed. Characteristics
10 gﬁgﬁu de&g%ﬁqlglgn %‘23 s@%‘f’i @F{F'ﬁg°'?ﬂ’é°’&°ér\(ﬁ1ﬂﬁ&ﬂnhew®oﬁe7 -ipeaspiro[3 4Joct-7-
yl)-&wgb)gmme@mbm@rﬁmﬂeb yas laiso kestdd iARnSE@ HeSEBran rzl&ﬁ& "B ¥ormone refractory
&8E tAELOR t4.0n_of . tunor growth, tumnor
P st hri nka e(?ﬁng%%%%g’rcp rrfﬁg%sﬁg’ n-lg?si Itl:m%é REAS Fséarb,gsw {19mPasEsge of hormone
SC{ANG PERSRESaRcprip casated ping, Weithgingchibadimipelousaresdon oF Bbstake cancer (2).

Similk0@ [ROKLGls GaRe _rﬂt-L)Vqrex%}ngecé I:Iiél\ﬁgag? ?%ﬁgrég aﬁrngéell’ Fupfept clinical drug

bicaql‘iltar.xl ﬁSJHI ohydantoi ns w t Sul
ATyt PRGCHHET BPRhAP B ernressieniindermane refiagihty LAPC4 xenograft model

(sarhey ghavehicle)(Figarelanind a0 h@wBast ickdigfic ABL ibi
PSA %Jtignu?‘%s on t he Iggt E%@acntoien ca@g%%s@?(?{g})gmbmd growth and
expected t RS RReETds /4t i t uent hydrol yzes to an

oxygen in aqueous sol utions such as encountered in
bi ol ogi cal systems, in vitro and in vivo. RDIOO has
good  Sinhihitory effpch gntemovath of berinreae sensitieeytothte 2akokBeells.

[00E88PSt i t UBNdete@Aint he ﬂkeeﬁifaryhﬁi%dﬁﬁ%ﬁ edrgxii\t%gv%[ Q01 L@bgz ?ené]fn}e sensitive

" ¥%n%gunde§1ﬁ&%ee Tabl e 5) "'werée | udg e muc
PrOYRRYRHT EEPUteATsicd €opoielectyerampavgdynnamavah of I0¥@aParells by measuring MTS
of nitevigwéra, aciREiEs. 1a 06huBRISAavemb efdcOM oWt of BdRABY Jgﬂ'&mstate cancer
ood. ’

t I SwieaVe @ short residence tinme in bl
the Fu a ézgllhcﬁagb 2 bﬁ??;“ﬂ?ﬂéeol”&ﬁ t 1_ted[ mq[g] Sepiigr BNGaP cells in 2 dose-
depgridovis thaater. undigample eatisent MDY higRAthaRISRayIRSA dimethyl-5-ox0-2-

. £0Or 10 s. ed.the s or
e PSP SSe Byae R S oAb 8D s g onos
(4-myfeinbeny Diiriciazaspireld thhash-yi2t thfluoRne Ty BenAomAilt)aiigbised hormone sensitive
prowawﬁﬁhaﬁj-igﬁr l’xspolténLM E%aﬁﬁaﬂj%a(%j Unq r treatnent

wi th vehicle solution, tunobrs con i'nded to increase

in size. By contrast, under treatnent with RD162 at a

dose of 1 mg per kg bd8yivokislegical assay day. the rate of

tunor increase decreased, and the size of the tunor
[0014Bbear ed\tapinslexptrivipints wrrawserionfeti @1 corlpBatice W BR Yaide RS the Animal

Restab @l oNEMee M a do of 1 .per kg _bod _
Vel ght per %aglg Pﬁgﬁén%rzo%h%mzme%g@ ¢ %&é‘%ﬁ“@lﬁ WFWer?éth¥ from Taconic

and F}I;gwgd ima Igfmmls flovatayer itha tlefmedtifiora t:c_rlﬁny HNU&P-)gRtaBd 'RECtlﬁ-zector cells

@ lﬁ 9@ ﬁl ! 0. pe aa ot on .
e ssi on as.é\g(]:r? eéii%‘da‘ﬁ i3 ﬁ%@ﬁ%}%ﬁgﬁ&p i ‘i?}:‘i a 100l of 1:7 Matrigel to
RP“@e‘E?jéEI% @ngxe iHegjert @bzg;@h@hsmmt the flartks @4 i tor ‘_d?s_i:rb]te&_@xalbfiﬁjm mice.
Tumidt sitd WS neSR4d WeSW fneked . ar,.. st i zation

dof élt vas measuied aﬁ«? ot g C@gg%sgﬁgé(ﬁl@%%ovgtﬁ X eda )s"fsglﬁ calipers. Mice were
ran 8@?8%?%'{6@@“"% PP (X} 81205 size esethedl pproximately 100 mm’. Drugs were given

orally every day at 10 mg/kg and 50 mg/kg. To obtain pharmacodynamic readout, the animals were
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Figure 21 shows that under treatnment wth
%ggé;?]RDng', RD162", RD169, and 20 RD170 at doses
of. 100, 200, 500, and 1000 nM PSA |evels of LN-AR
cel I's decreased. Moreover, the hi gher the dose, the
| ower the PSA level. Figure 23 presents urogenital
tract weight and rate of photon em ssion associated

imageil tvie dnunptifab Cﬁ@ecaﬂﬁfal Y ibits hﬁbk 1asBddsy offd u@'jnk &2,4#{0‘? 3 Erawn over the
&f‘lﬁ%%%ﬂ?nﬁ wi_t h bical.ut e or _wth RDL e
‘cumI no aCct an wgtl?egfugeanem 1n gt ot gc%ﬂa]ﬁpglgf@gnqlw@e prfepresentation of the
ROIpymeaseraments. Sitacme shown eafiperts f Dmdhot OverilB PHAS tRD"‘l@ij\tml-}]s effecuérito prevent
m&%ﬁﬁft@&@@véﬁlt&@a eHLBR! E{Eﬂm of dé}%?td{iat ?}q E)g]re(&%s%ﬁthan bicalutamide.

resulted in ecrease 1 Re
ssion mnth respect to the untreated castrated m ce,

di d fhreRbemesekngtiespibicelatamidad-Fe(4- C[yﬁﬁ-B&ﬁhuéfbl’dahyIﬁHe@l) 8-0%0-6-
thioxb- Scmimuﬁﬂsfs a]oet-m] folesd arly agﬁﬁo@ageous ?I% thﬁ_g r{‘ﬁ " (-cyano-3-

agent s

eﬁ‘a @gwb-g-oggisjﬂgxocsgﬁ géga?sggﬁég]mylmm}@ﬁmm@ [RD131] and M-

| methyk—@b?t-@@ymi@ -tAiRuoroé Ryl StRnyH-S OR SEHioRb-5 S UM Eﬂéa%ffsﬂ&@ chyas

er pl hair | o0ss,
ﬂuorT hese an eﬁ&?gg}y&% ﬁ%’%ﬁ‘ﬁ Yo asiag Shwedold VBamice which were
purchased from Qhasle&)mvmmmmtnmsl Nt were dbfteQliffio motIbf Bee for each time points.

Two SikisdGREOK & '&Qﬁé&jmﬁacﬁ-gf:!:ﬁr 05 elzr\e/:%e;\g ? &%ecvg tv%glﬁla sgguon Each group

xi_some proll erator - ac
was %@8&”&@&?P&Pgd‘é]ﬁ%mpb"wdﬂwseuses in vvh| ch nucl ear
receptors play a role, such as breast cancer, ovarian

[001ancer , Tidi @beinas ,dlsg&&edlﬁca %ﬁﬁ@%%f?m o2 PRsE! §E8l1dosnh%9 (Vehicle

e useful i n assays

solutlroﬁj &gar adl b s?eé? Ttﬂf%i\!mugt the t%lrvemp el pnjggsts arel\@a.hned under a heat
lamp fm@pﬁoﬁmat&lb' ERnﬂnlﬁ@bﬁ’ﬁﬂB\lB&hﬂEt tS'dilatQ/ﬁxei}lﬁﬂ\vcl§ ]911 m%%g waiéaced into

a mo{lse'\lwgﬁm%% ﬁ[ﬁ% é%tg:(-)'l\l\;gs ﬁ%@ @S@JM wme ZQp MboDdruplin vehicle
solutign /int/pheNdilated/ tailyein REBE& druﬁ%ﬂlmlsﬁ‘atlbﬁ the animals were euthanized via CQ,
inhalation at different timepoints: 5 mn, 30 mn, 2 h, 6 h, 16 h. Animals were immediately bieed after
exposure to CO, via cardiac puncture (1 m! BD syringe + 27G 5/8 needle). For oral dosage, the drug was
dissolved in a mixture 50:10:1:989 of DMSO - Carboxymethylcellulose : Tween80:H20 before oral
administration via a feeding syringe.

[00172] The serum samples were analyzed to determine the drug’s concentration by the HPLC
which (Waters 600 pump, Waters 600 controller and Waters 2487 detector) was equipped with an
Alltima C18 column (3K, 150 mmx4.6 mm). The RD37, RD131, and RD162 compounds were detected
at 254 nm wave length and bicalutamide was detected at 270 nm wave length.

[00173] The samples for HPLC analysis were prepared according to the following procedure:

- Blood cells were separated from serum by centrifugation,

- To 400 pl of serum were added 80 ul of a 10 uM solution of an internal standard and 520 ul of
acetonitrile. Precipitation occurred,

- The mixture was vortexed for 3 minutes and then Placed under ultrasound for 30 minutes,

-99-



10

15

20

F NNF3C/ NN HNO NOffll OH NCi S RD58 RD57
Fgg NN F3C N 0"L7/ NC- SCH3 NOS ~Mv RD90 | | RD97
If F3C/ NMN\/ F3CG-1---N-N N~J M N M= CH3
SAN1-11 M H NC\ S M NSM RD92 F3 11 / CNN
RD93 F3C 1. / NN N NGSNH SANH 11ICF_ ONV -102
TIER 1 COMPOUNDS RD94 NC S Me NC |11 Me F3C | / NAN

S
RDO5 Fh\ 3CNN NCHF M M N Me SA NH SANH |
- Thé&doBd §E§cles were filtered off or were separated by centrifugation.

- The filtrate was dried under an argon flow to dryness. The sample was reconstructed to 80 ul with

acetonitrile before analyzing by HPLC to determine the drug concentration.
- Standard curve of drug was used to improve accuracy.

[00174]
and from oral administration is shown in figure 13. The steady state concentration (Css) of bicalutamide,

The concentration of RD162 in plasma as a fimction of time resulting from intravenous

RD131, and RD162 is shown in Table 4. The concentration at steady state of RD162 is essentially as

. good as that of bicalutamide, and substantially better than RD131.

Name IC50 [nM] LogP Css,10 mg/kg Css,25 mg/kg Css,50 mg/kg
[uM] [(1M] [nM]
Bic. 1000 291 10.0 114 11.9
RD131 92 3.44 0.39 043 0.40
RD162 122 3.20 9.9 10.7 10.2

Table 4. Steady-state concentration of bicalutamide, RD131, and RD162 in mice plasma.,

Ranking of Compounds in Tiers

[00175] Tables 5 — 10 present diarylhydantoin compounds grouped into Tiers 1-6. Table 11
presents diarylhydantoin compounds which have not been placed into a tier. The placement of
compounds into tiers was based on available data coupled with analytical judgment. Data considered
included in vitro assays (AR response reporter system in LNCaP cell line, PSA level measurement, MTS
mitochondrial assay) and in vivo experiments (tumor size measured directly or by emission induced by
luciferase reporter gene, pharmacokinetic assays based on blood plasma levels). Not every compound
was subjected to each assay. Not all data that was generated is shown. Judgment was applied in ranking
compounds relative to each other for their utility in treating prostate cancer, in particular when ranking
two compounds for which the same experiments were not performed. Characteristics considered in
establishing the ranking include AR antagonism activity, lack of AR agonism in hormone refractory

cells, prevention of tumor growth, tumor shrinkage, and pharmacokinetic behavior, with a longer

residence time in blood being advantageous.

Tier 1
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[00176) Generally, Tier 1 compounds are diarylthiohydantoins with a disubstituted left hand

aryl ring that are disubstituted on the right hydantoin carbon, and have either an oxygen or N substituent
on the left hydantoin carbon. It is expected that the amido substituent hydrolyzes to an oxygen in
aqueous solutions such as encountered in biological systems, in vitro and in vivo. RD100 has good

activity with an iodine instead of a CF; substituent on the left hand aryl ring.

[00177] Tier 1 compounds (see Table 5) were judged to be much better than bicalutamide for
treating prostate cancer. However, RD37 and RD131 were found to metabolize fast, that is, have a short
residence time in blood. RD162 had desirable pharmacokinetics.

[00178] Figure 17 shows that under treatment with bicalutamide, PSA levels for LNCaP cells
stayed the same or increased relative to treatment with vehicle solution, whereas under treatment with
RD162, PSA levels decreased. Figure 18 illustrates that under treatment with vehicle solution, tumors
continued to increase in size. By contrast, under treatment with RD162 at a dose of 1 mg per kg body
weight per day, the rate of tumor increase decreased, and the size of the tumor appeared to be stabilizing
after about 17 days. Under treatment with RD162 at a dose of 10 mg per kg body wei ght per day, tumor
size decreased with time. Figure 19 illustrates that under treatment with RD162 at a dose of 10 mg per
kg body weight per day, photon emission associated with luciferase activity decreased. Figure 20 shows
that treatment with RD162 at this dose resulted in a decrease or stabilization of tumor size and a decrease

in photon emission associated with luciferase activity.

{00179] Figure 21 shows that under treatment with RD162, RD162', RD16 ",_RD169, and
RD170 at doses of 100, 200, 500, and 1000 nM, PSA levels of IN-AR cells decreased. Moreover, the
higher the dose, the lower the PSA Ievel. Figure 23 presents urogenital tract weight and rate of photon
emission associated with luciferase activity initially and after 14 days of treatment with bicalutamide or
with RD162 for intact and castrated mice. The weight and rate of photon emission increased for both
intact and castrated mice. Treatment of castrated mice with RD162 resulted in a decrease in weight and

photon emission with respect to the unireated castrated ice, as did treatment with bicalutamide.

[00180] Thus, Tier ! compounds are particularly advantageous for use as AR antagonists, and
as therapeutic agents for hormone refraciory prostate cancer. They may be useful to treat other AR
related diseases or conditions such ag benign prostate hyperplasia, hair loss, and acne. These and related
compounds may also be useful as modulators of other nuclear receptors, such as glucocorticoid receptor,
estrogen receptor, and peroxisome proliferator-activated receptor, and as therapeutic agents for diseases
in which nuclear receptors play a role, such as breast cancer, ovarian cancer, diabetes, cardiac diseases,
and metabolism related diseases. They may be useful in assays e.g. as standards, or as intermediates or
prodrugs.
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Tier 2

[00181] Tier 2 compounds (see Table 6) were significantly better than bicalutamide for treating
prostate cancer, although there were indications that RD54 could act as an agonist. Figure 3 illustrates
that compounds RD145, RD152, RD153, RD162, and RD163 in Tier 1 and RD161 in Tier 2 dosed at
concentrations ranging from 125 nM to 1000 oM acted to reduce luciferase activity in LNCaP-AR cells
whereas control solutions of DMSO and of bicalutamide had little or no effect. Figure 4 illustrates, for
example, that at concentrations of 1000 nM, compounds RD37 and RD131, in Tier 1, caused a greater
decrease in PSA level of LNCaP-AR cells than RD133, RD134, and RD138 in Tier 2. Figure 11 presents
tumor volume over time, and illustrates that under treatment with bicalutamide or vehicle solutior,
tumors continued to grow, whereas under treatment with RD162, in Tier 1, tumors decreased in size.
Figure 12 illustrates that photon emission associated with Iuciferase activity remained about the same or
increased under treatment with bicalutamide relative to treatment with vehicle solution, whereas photon
emission decreased under treatment with RD162. Figure 14 illustrates that under treatment with
bicalutarnide, there was little or no decrease in PSA levels, whereas under treatment with RD131 and
RD162, PSA levels decreased. Figure 15 illustrates that the ICs, for RD37, RD 131, and RD162, in Tier
1, was much lower than the ICs, for bicalutamide.

[00182] Generally, Tier 2 compounds are structurally similar to Tier 1 compounds, but with
different substituents on the right hand aryl ring. Tier 2 compounds are advantageous for use as AR
antagonists, and as therapeutic agents for hormone refractory prostate cancer. They may be useful to

treat other AR related diseases or conditions such as benign prostate hyperplasia, hair loss, and acne.
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Thus, Tier 4 compounds may be useful as AR antagonists, and as therapeutic agents for hormone
refractory prostate cancer, at least to the extent fhat they ars comparable to bicalutammide. They may be
useful 1 freat other AR related diseases or conditions such as benign prostate hyperpiasia, hair loss, and
acne. These ana related compounds may also be useful as modulaiors of other nuclear receptors, such as
estrogen Teceptor and peroxisome proliferator-activated receptor and as tncrapeuuu agents for diseases in
which nuclear receptors play 2 roie, such as breast cancer, ovarizn cancer, diabetes, cardiac diseases, and
metaboiism related diseases. They may be useful in assays e.g. as standards, or as intermediates or
prodrugs.
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C M p NCB/~ NRDB3 RD11 | ~/~ S /[ I\ Ot F.-
M CM p GN~/\ Nn- RD118 NC - S pF RDI4Ei. C c
-1 TIER 4 COMPOQUNDS NC~~ 5 / N NO RD149 19 ~ Me
ISIT NO ~NnN O RD150 I/ hl OMe ~~ F3C NN O
,M 0O M NCHYM ihRDI51 NM O M Tier 5
[00188] Tier 5 conpounds (see Table 9) were inactive

0 = b
or nearly inactive, angmRYCoMPOTRDLT Se—then
for—treatipng-prostate cancer. The

- EPUPRLR Py
prCarutantoae—+oer—t —H-Rg—Pp

stlﬁlvuem\s Qn t H hand aryl rjifs are wmorr@\nt/
H?o det Brpi, njlmg ac |vgt]3i7‘e [ 003891 Some]lTlg 5 /\r ,,S’
corrpouh’ds (\ségﬁo which are jshown arrtSoffent hats reg M
not shown) ] f—Me

N

0 Me
" 7
) i | N

/

o Me

Tier 5

[00188) Tier 5 compounds (see Tabie 9) were inactive or neerly nactve, and thus. wers worse
than bicalutamide for weatmg prosiats cancer. The
to determining activity.

substituents on the right hand aryl ring are important

[002 89 Some Tier 5 compounds (some of Which ars Snown and some that are not shown) wers
not diaryl cormpounds (lackang the right hand aryl Ting), were not thionydantoins, were not disubstntied
on the carbon on the lower Tight hand of the hydanioin nng, and/or had substituents ofher taan oxygen or
amido on foe iower ieft hand carbon of the hydantoin ting. This provides evidence of the- SUrprising
advantages of diarylthiohydantoins that ars disubstituted on the lower Tight hand carbon of the hyvdantoin
Ting and have oxygen or amido on the lower jeft hand carbon of fne nvdantoin mng. In particular, the
terminal substituent in RD1535, RD 156, and 158 (CH,NR,R,, whers Ry = H or methyl) is not seen as
contributing io activity in thess compounds, '

[00190] Tier 5 compounds would not be desirabie for treatment of prostate cancer or as AR

antagonists, although these and related compounds may be useful as moduiztors of ofher nuciear

Teceptors, such as eswoger receptor and peroxisoms Droliferator-actvaied Teceptor, and as therapentic

AgEeNTs IoT aiseases in which nuclear recepiors piay aroie, such as breagt cancer, ovarian cancer, diabetes,

caraiac diseasss, and metaboiism reiated diseases. They may be useful in assays &.g. as standards, or as

miermediates or proarugs.

TABLE ¢

L TIER 5 COMPOUNDS T
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not oiaryl conpounds (Il acking the right hand aryl

ring, were not thionydantoins, were not disubstituied
on the carbon on the lower right hand of the hyaantoin
ring, and/or had sutistituents other than oxygen or

am do on the |lower 'left hand carbon of the hydantoin
ring. This provides evidence of the surorising 10

advcuu. uycs Cf ‘d} LY RY \l| f I r\h_\}lﬁr:!_a_nl oins that ar e

di substituted on the TERSICOVERUNDSnd car bon of the

hvdamEQir, rd¢n Nhave oxygen or amg_do_on rne OWET
rRobef t hahg%pakbgj:E?:the hvdaptResen ring) i \2 Bgrfraﬁlar
the ™Ferm fal NsubstSt cent in|RD155, N 58
(CA2NP. | R, 574where R- ~. = 1| or nethyl] igmot seen
ac r\r\nj' but i ng-to act VA ty in these conmound&
[001981g£Tlf ounds mouhg&potNﬁ sisr aiple for
RDET eat fB te cancer [or as | éh,égﬁﬁwsts
al t hough thg;g_QQQx@elated compound?” may Be Niseful as
nDduIators ©f mat her nuclear receptors, sdich_as
estT | cutpt of —atft—peroxi-$ore
mﬁr0||| oF a u ared recepR@pw~and as ’ingZE/\ Me
agerr, seases”i n whi chlnucl ear nec G
roi e, such/asﬁbreast cancer, |ovari an cancer, ,diiabet es;
cardi ac di%eases, and netabol|sn1related d|§ea§es
They usef ul 3Bsays as wREandartds;
Rmrnernedrgs\ § rédrﬁg 20 TWBLE 9 TfE)\B
-110 TFER NC g ~'|CN NC~/ +:8 REBR rt/\/~ \//O
RD38 / QC"KHNCF3FCCNN~ NCN\/'I//‘l—ThI RQSANI—'
S FIN—N\~ RD65 FeC' "NhN~ "K M ,C N N
RDL‘fSB el \Ib o Z
FoC /h\/\NJ"\N/'\)I ~ P
O/——\) '\ e NH
Tier 6
f00191] Tier 6 compounds (ses Tabie 10) were inactive or neariy inactive, and furthermors

were swong agomists, and thus wers much worse than bicahmamide for reafing prostaie cancer. The
comparative compounds ranked very poor reiative to the mventive cormounds. Notabiy, RD72 bad very
poor activity, witt & chiorine substituent on the 12ff hamnd aryl Ting, whereas RD7, witt =

[=4
trifiuorometnans, and RD10C, with iodme, ranked i Tier i. The resulis for the Tier 6 compounds

provide evidence of the surprising advantages of diarylthiohydantoins that are disubstituted on the lower
Tight hand carbon of the hydanioin Ting and nave oxXygen or amido on the lower ieft hand carbon of the

hydantom ring, and have certain substituents on the left hand arvi rine.

[00192] Tier 6 compounds would not be desirable for weatment of proswate cancer or as AR
antagonists,
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RD85 y i ~I S/ \\ RD155 N* SNNMe 1" | HF,C NN
F~C~~N N~ N/1 1" I' MM RD157 Ny RD15E NF, C " NhN

- \pc 00025 NH M RD158 NCOFgc~~NN%-~ M C
Tier 6 [00191] Tie 6 conpounds (see Table 10) were

i nactive or nearly inactive, and furthetnore were
strong agoni sts, and thus were nuch worse than

bi cai uxam de for treating prostate cance . The 5
conpar ati ve conpounds rarsi.wayy poor relative to the
i nventive conpounds hbtably, RD 7 2 had ven poor

actTvity, W tTh—e—Ttfht e gert—on—the left hand
——~aLul rlnn mhpreaqlig ?ﬁM%bUpp$fluoronefnane, and

RDl U;QESEE ranked ip Tier mtgfff [kesults for
fheCfPeVKQ nds provi deRe¥i dence of tlhe
sur pri si ng. .ant ages of dIarvIthIdﬁVcant@lﬁs“@hat are

dISUOStItmtﬁd on the lower [ight hand cgfbpn of the
hydantoi n ring and have oxygen or anmino on tHe |ower
left hand carbon of the 10 h\{¥FE#®B¥W ring. and have

er t"iysubst i tuents on the eft haved_agyTl i,
RD?0019£Eiin%{ fa. compounds mothgnot bb/deSMrabIe for
n' eat ment /prostate cancer|{or asr- an%agbﬁﬁsts

-111 TABLE 1Q/ TIER 6 COMPOUNDS RD72 NC BF 1T 1 Me NC
(coﬁa{ra\me)RD?S' Clli- -NNa" M P MO (corrpar%ﬂ ve)

C ~ N
RD76 I® J T 8
FaC /\/\‘ N’M° RD77 rqv/\/\N N—H
i ‘ /\
() o ()
(comparative)

Untiered compounds

[00193] For several compounds, there was insufficient experimental data to rank them. Thess

untiered compounds ars presented in Tabie 11

[00194) Based on the data ethods of the i t i Ing jud
1 ! aata and msthods of the invention, and applymng judgmeni based on

ITSVIEw of many compounds, including some not shown bere, one can maics some observations about the

untiered compounds. Comparative exampie RD! is expected 10 be in Tier 3 with comparative exampizss

RD3-RD3. RDS9 is expecied 10 nyarolyze 1o RD37.(Tier 1), and should therefore have commarabic

acuvity. RDI104 is expected to hydrolyze to RD5S (Tier 1), and should therefors nave comparabie
acuvity. RD103 is expected 10 hydrotyze w RDS (Tier 1), and RD 139 and RD140 are expecied io
hydroiyze ro RD138 (Tier 2), and tney should therefore have comparabie activity

TABLE 11

UNTIERED COMPOUNDS
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F3" ,. n N~ L (conparative) NC ON RD/6 M Il IS
F~ NNI- M ~h--H NIN (conparative) Tintiered

conmpounds [00193] For severa

i nsufficient experinental

data to rani;
sented mTable 1'

t here was
them These
1001941

compounds,
5

Based or,

the data Hﬁaﬂﬂ%¥h€8§ﬂ6ﬂﬂﬂwe i nventi on,

and

a pHang§|uggnent based or,
RD‘1|nclud eﬂne not

obsé&va |ohs“éBbﬁF“iﬁe
&mmHM|g?EmmﬂeRD
with conparalive exanpl es
(compgrafivedir ol yze to RD37 (Tier

homn her
unt i
is

revi ew. g rragy COTpENTaS;
erp1oNe C mﬂ /{:né
ered éﬁhp N, CFq
expected to bejln Tier 3
RD3- RD5. RD8Y i s expect ed
1), and should therefore

DDMN1.N 4 H

Nave \g
RDShydr ol

to RD8 (Ti
hydr ol yze to<ﬁmﬂ38 (Tier '.

arapgte—t0—actrvrty:

§gtj£qﬂRD58 (Tier 1).
conpacabe Naewi vit} . RD10S
eF—)), and RD 139

ctad
C/\—p\,vt ea—+

anﬁashom df ther fof@Tﬁave

i s expegted to hvttoi yze
and RD140 are pxpected to
and they shoufPd {Jerefore

NULUH

have conparabl e Wctivity, TA

LLHIE: \ }ﬁ; /,g/anNTrEREE
1!

BLE 11 UN Tr ERED

=4

NC.
N

0]

RD& S / RDHS N\ ~ H

RD8¢

RD104

RD105

RD108

RD112

RD132

RD13¢

RD13¢
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f
(W4

Me O conparative) RD52 NC S RD79 OZN S ~Me hl‘,
F3CNNI(—IngNNOO//-‘r M Nt ~~S- M N~- M

RDBCS r~NNRDB1! I I NN j-=Me O Nie M NC_sI\/b
.. RD104 ~N~-N' v NC RD89 | ~~~N~' RBI OH N~ Me
HN M C~-Me NS SOCH NCB/ ~ O | ~Ch' RD1IQE RD10~ N~-N Me
N—e=l _7s HN (' -CF

UNTIERED COMPOUNDS
I/\rl\j,BDC RD141 Nc\ﬁ S‘ |'¢\Il/\
~ ; ! | . \
i | | Voo i
- /\)\ ! .)\/ //'_D OH
r3C l\\ /N 0 |
7 i
N L
g
/
HN
\//\I,CF3
[
CN
~ ~
RD142 : ' ; Lol . !
. FEC/\/\N /N/\/ \:éO Fac/\/\N N/\/ (e}
T NH 7_'\,
o L S o LJ
NS
Cry
NCY\ S /\/\[(/OH NC\/\ S I/\l/\O,MS
RD147 - YR RD154 /l'\)\ J M
Fsc/\/\N\ N/\/ Fal N r\/’\/
//.. .-’l i . Y 'l
Cc o
[00195] in short, novel compounds which show evidence of being far superior 1o bicalutamide

I weating prostate cancer wers identified and produced.

Sensitivity of Anti-Cancer Activity of Compounds to Structural Differences

[00196)  The mventors have determined that what might appear to be 2 small cnange m the
swucture of hydamtoin compounds may result in a large change in that compound’s performance in
reaung proswte cancer. For example, RD161 and RD162 differ only by 2 singie fiuorine substiuent on
an aryl ring. and RD162 is in. Tier :, while RD16: is in Tier Z, both being bstrer than bicaiummide for the
treatment of prostate cances, but RD162 being superior. However, RD149, which differs from RD 161
only in baving an additional carpon atom between the methyicarbamoyl group and the aryl Ting, is no

betier thar bicaluamide for the weatment of proswate cancer and 1s rankeC in Tier 4. Thne effect of

RD161, RD162, and RD149% on luciferass activity can be

~

seen in Figurs 24. At a given concentration of

compound, the luciferass activity upon exposure 1o RD161 and RD162 is iess than the luciferase activity

upon exposurs 10 RD14¢
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NN O Li
CN RDI1 N,.I OECHO O F,CRE) 132 N'\/\I/COH
o~!" I 0 Soc N*~\ RDIBE Il O N F CRD132 C 0 HN

~ ! D140
-113 UNTI ERED COMPOUNDS /~N.Boc N' RD 141 SII R
NC- SNP~JFNNomi G F,CNN; pN NI S HN\~CF3
CN OVE Ny~ | RD142 Il /~ \l RD146 N'~~ N N~ \ Go
F3C~j ~N-N-\ p G- Nh NO CF3

[00197] RD9 differs from RDS only in that an amino group is substituted for a hydroxyl group.
However, whereas RDS is in Tier 1, much better than bicalutamide for the treatment of prostate cancer,
RD?9 is in Tier 4, no better than bicalutamide, The effect of RD8 and RD9 on luciferase activity in the
1AR cell line can be seen in Figure 27. Fora given dose, the luciferase activity upon exposure to RDS is
less than the luciferase activity upon exposure to RD9. The effect of RD8 and RD9 on luciferase activity
in the 4AR cell line can be seen in Figure 26. For a given dose, the luciferase activity upon exposure to
RDS3 is less than the luciferase activity upon exposure to RD9. The effect of RD8 and RDY on PSA
levels in the LN/AR cell line can be seen in Figure 25. For a given dose, the PSA level upon exposure to
RD8 is less than the PSA level upon exposure to RD9.

[00198] RD130 and RD131 differ from each other only by a methyl substituent on the end of a
carbamoyl group and both compounds are ranked in Tier 1, although RD131 has been found to be
particularly advantageous. RD129 is the same as RD130, with the exception of a methoxy group being
substituted for an amino group. However, RD129 is ranked in Tier 3. RDI28 is similar to RD129, but
has one less carbon in the chain linking the ester group to the aryl ring; RD128 is ranked in Tier 3. The
effect of RD130, RD131, RD128, and RD129 on PSA levels in the LN/AR cell line can be seen in Figure
28. For a given concentration, the PSA level upon exposure to RD130 and RD131 is less than the PSA
level upon exposure to RD128 and RD129,

[00199] RD153 and RD155 differ from each other in that the former has a methyicarbamoyl
group attached to an aryl ring and a dimethyl substituent attached to the thiohydantoin group, whereas the
latter has a methylamino group attached to the right hand aryl ring and a cyclobutyl substituent attached
to the thiohydantoin group. Whereas RD153 is in Tier 1, much better than bicalutamide for the treatment
of prostate cancer, RD155 is in Tier 5, inactive or nearly inactive in the treatment of prostate cancer. The
effect of RD153 and RD155 on luciferase activity in the LN/AR cell line can be seen in Figure 29. Fora

given concentration, the luciferase activity upon exposure to RD153 is less than the luciferase activity

upon exposure to RD155,

[00200] RD58 and RD60 differ from each other n the substitution of a thio for an oxo group
and a dimethyl substituent for a cyclobutyl substituent. Whereas RD5S is in Tier 1, RD60 is in Tier 4.

Pharmaceutical Compositions and Administration

[00201) The compounds of the invention are useful as phannaccuncal compositions prepared

with 2 therapeutically effective amount of a compound of the invention, as defined herein, and a

pharmaceutically acceptable carrier or diluent.

[00202] The diarylhydantoin compounds of the invention can be formulated as pharmaceutlcal
-115-
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NOS - Si Oh Nr-~~ SRD147 VWi M F,ON-N\ | G
RD154 c¢' G [001961 in short novel conpounds which
show evi dence of being far simerior to bicaiutamde
in treating prostate cancer were identified and
produced. 5 Sensitivity of Anti-Cancer Activity of
Conpounds to Structural Differences [001961 The

i nventors have determ ned that what m ght appear to be

compbsiGibilahd £dAangeed 0 aTsﬁBg%ct BinkddCor HERmAk, FEPeHARNO) mBmal, such as a human

- onpounds sul | arge change in that
Patiefte ATHE & BEPTOPIEHE &% SRosep Fabia ol Agmpiolswions fer wameley orally, naselly,

mtra}fftoneﬂ]aml rerentefaiiy byanthvetiale Zmﬂalnlfuﬁcﬁlar ,QBgidal gﬁ/ E%ctili%rgé&lseroutes or by
[ su stituent on an aryl ring, an 'S

e IH&% é% while RD 16 i is in Tie_ 2, both being Defter
than bi cai utam de for the 10 treatnent of prostate

[002%noe, bEkusRiERydePngosnpBAY dithe ipnkiuenzy 1RBYAenicallyiadininistered,
e.g., dhafil 6h SohbiMoRRith qlphaﬁﬁlcéﬁtlb'ﬂyq {a6le Q'E}n?g Qichia@ ggl Cfrt dﬁluent or an

ﬁ@kon at om bet ween the net oanoyl group an
assimEhIE Sqipls gampi o IERAIOR 1 ERHECRc A0 PRTRBCIPTA 1 i or soft hel

gelatﬁafdaﬁdiﬂée Nhay e chhﬁSJs&i ﬁtoC@uslsts for &3¢ bk SacbPHYsRE dir&:ﬂg Wfth te food of the
d RD149 on luciterase

t RD1
patlentéﬁlegl 1%03 %lggtﬁer%?gu%céq %_(fng@F glglzfglyd%omaco&pglgic}s may be combined with
one qx;mlpams o usdd in the lﬁqamwﬁ&‘hgeslhble tdbltfswﬁfcétﬁi Qbﬁ@ttkdéhés)/capsulcs elixirs,

n RD162 i.s | ess than t
suspélﬁggﬁk S e ac tax?d t?g}l? 1 g%u 2 Rg% ?%’W‘&‘%BP&B‘* OOIl'}bfled with a fme
inert PGUi@eﬂ_l CaRIzO anfi Iﬁlhaéqub}'f the mbmoromlﬁﬂaltqti tSuelt campositivraand preparations
shoulll Rl & 1§éétb§1%tdf£'$ﬂycfaﬂtﬁmacog%ﬂ.[r@§(y rnd E)?rﬁ&tage HOYRVE Shipositions and

whereas RD8 is in Tier 1, etter
prepagations s of eputse. e vered apd may penmeniantly by betwesh @bahRBde about 60% of the

weigh[XF algiveh Onid ddB4ge 4ormn Orhe %ﬁb\%{t of &l@r?lhpdaﬁl%ln%ﬁlp% m-gnﬂm therapeutically
ffect .of R gg? | uci ferase activ I n
useﬁ’iﬂ??‘pé’é]ft‘?nsllﬁ tg‘ﬁﬁn E%e&?SﬁgﬁlcF‘?l giift be °2"Pme1for a given
dose, the luciferase activity upon exposure to RD8 is
[0026] | ess t Hantablbte, trocbésf @illaserpsudds) wridt t}ie WRO fna® X0 Sdéhint fBe following:

bmdé?pgxc I@@ag&%&%ﬁ:mﬁ%&g@g cﬁ@g egzﬂn C%(&Pl%ﬁ% %%}g%sacﬁggmnézhosphate a

' ne’ can
dlsmfjm@?g eRSBtesuch precorny Etitly rRotato amsh \ﬁig.uyc aqu)ancbthpd&e;raelubﬂcam such as

magdtgg?&lg Bgaxja@;_ﬁ%d Ié %‘of@égt:e%ﬁ% aée%%uf:lg{r? dndtosd q{'ubt\%) S%ctgsf% ﬁ%é%.%%%r [ § flavoring

agent figh ppemperiat. pil pf WtgdeFbY Céﬁé’nﬂﬁvml mayrbe 2653 Mhen dhe wni dosage
form@s h’&ﬁ)sﬂQSBmavt dogtaid o JdeWen wUiRARiaBXP %%B@vett% BP?L“H Barrier, such as a
wgel SS t@an t SA hgﬂelvu_on ﬁégosure to . 10 .

B 18] RONGIERE SHEAlS 1 VETH Gfict FBIISaEHY GF HErsesriyomipes o 1o
othemﬂﬁ@toﬁgﬂ' ths ph&bal Emrdf &(Brsolﬁchfutgmig@foma Feg &fsﬁﬁd’épﬁdﬂetg,rpﬂlépor capsules

0 e_ranke n,.Ti

may By An SRR RSl R R i P olp Rliripipip th sorve
comprm1d sucrase erfaictosgas aaged@ﬁ&@gcmmmd&lyl hed pﬁ)p@Ep!ﬁlbeﬂnasqfresarvahves a dye
and HE@&:Q@)SMchglrs 915&9'6 BEdRGe ﬂ§’H§S b% Lo&lﬁfsg Aol O tﬂ%ﬁ étgeq' in pre]?aﬁxiug %w unit dosage

However , IS rank
fomtsgoqigb&ezgharr%futmally acceptable and substantxally non-toxic in the amounts employed. In
addition, the diarylhydantoin compounds may be incorporated into sustained-release preparations and
devices. For example, the diarylhydantoin compounds may be incorporated into time release capsules,

time release tablets, and time release pills.

[00205] The diarylhydantoin compounds may also be administered intravenously or
intraperitoneally by infusion or injection. Solutions of the diarylhydantoin compounds can be prepared

-116-



10

15

20

25

30

has one | ess carbon in the chain Iinking the ester
group to the aryl ring; RD128 is ranked in Tier 3. The
15 effect of RD130, RD131, RD128, and RD129 on PSA
levels in the LNWNAR cell |line can be seen in Figure
28. For a given concentration, the PSA | evel upon
exposure to RD130 and RD131 is | ess than the PSA

| evel upon exposure to RD128 and RD 129. [00199] RD153
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adni ni stered. @ E’ PSPPI Sohftignse o b nation with a :
[Oozograr maceuti cal ly acceptabl e vehicle such as an inert

| uent ¥ tepical administrdtiaf| the diiythy@aneoal Edround®'mdYhe, 2 plied in pure
form.i rHeleadr] Qwill echfBMf bd Bl o NEY, TRY be enclosed i i P
%ﬂftg%‘fheﬁa’f? the skin as compositions or

formiMiods, Q.o5eft. shel | gelatin ca

conpr esSEA TIP3 arERlogisllyragepable karta! PEERHEShe 2 solid or a liquid
[Oozog]i(rectly with the food of the patient's diet. For )

al t héisafbsdid camiehsiimingt Hadly @Rided BGiqd| | hydant oi.n _

ccllulGOI RN TP FRTRINCL N LI {51 SREPL L L O, ot
microeXCI%I ent s ané1 used i TRy BT S helyda geweihpayrhao nedoparticles or
. %%% ! L.ts%‘ e carriencihdsle VeERSUORSS Oﬁélﬂ’cﬁs o Watﬁr/alcohol/gl}’col blends
mWmsmﬁpeﬁ@mﬂﬁlwh?wn%&ds%&%&%smv%gdr he 1] kef.f The = =
the aiéjéfar%/.lt hydant oi n” conpounds "ray & e g Sefivehlevelsf dptienally with

| NEPE B iR c Adivpaats sashchs adrarcecknd YddidBaIS MR fbizClsonts can be

added jto e Let i
‘ e bﬁm@mhﬁieahﬁdopeﬁiég Por 6 RA B! TRDR.A0d. ].Eprli%e:gxrnggs}ti%nnsscan be applied from
absorbent pads, used to impregnate bandages and other dressings, or sprayed onto the affected area using
' -117-
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shoul d contain at |east 0.1% diaryl hydantoi n
conpounds. The percentage of the conpositions and
preparations may, of course, be varied and may
conveni ently be between about 2% to about 60% of the
15 weight of a given unit dosage form The anount of
di aryl hydant oi n conpounds in such therapeutically
useful conpositions is such that an effective dosage
bt ai ned. [00204] The tablets; troches,
pmm;@%ﬁhéﬁgggggﬁmg and the like may al so contain the
follown bi nders such as gum tragacanth, acaci a,

[00210pm st arBrckererguiches pynthsic iviens, satsUeitsabitylagdlsgisimi esters, fatty

alcohpl,afqRl Qellufosestr hodlfRE Fiet ShaREANE
alco (e)t atS;% Sl:t arch, al gi ni ¢ aCIa.nSdlégg gﬂplsgd%th 11§u1d carriers to

form ISEfB"rdF{]%H%testﬁ‘? %%tsn%ﬁe@ diths Hkee for éPelwa'm%ﬂlracﬂy to the skin of the
user.sweet eni ng agent such as sucrose, fructose, |actose or
aspartanme or a flavoring agent such as peppernint

0029 | of Vﬁfﬂn lteg £ g&ful %6?1% o?o foln?P\g/%é?ﬂs qxzhm aPrZS‘? used to deliver the

en the un
dmy]é%@p@mrpompﬁméﬁm ther skm o lqmtnetp itteel ast; 6fr ekdveplealbe@\decqustpeal. JU.S. Pat.

No. 4, 609 992?, AT aPatSN& hy 86 438) gxﬁﬂk?%taaﬁ)' ﬁ%?'ﬂat Rb. £559 157) gnd Wortzman

g} S%I ene@% ‘Vari dus ot Ps may
U.s. FS’F% 11528308 ot w@eh & hereby terornoraifdde rerferencf-y t he
physi cal formof the solid unit dosage form For
[00212hst anCdJseﬁmbd)segeS of fie lcbiBpoudds (ﬁ?ifcﬂﬁlmaQ%a.tzge aéﬂ-ymﬁed 6P&hBring their
I hel | d the | A
il blF B4 ol o Wiy OB e ERh Pr SRR b dpimRplatn of efeesve
dosagﬂmmgg a@d ofheu ertimsle, taslumals\mehmmmrtg g tor exXBhflY,| se@UWE. Pat. No.
493849 ]%gg lves, a dye and flavoring
gﬁCﬁM%QQJ ? m%%éﬁgéﬁg%avor O course, any

mat eri al used |n preparing any unit dosage form
[00213houl d T FFFaFpigc @15t FagamiTgtion cefe fe afipeiydaiton compounds in 2 liquid

comp84is @ok hed iouonn @aﬁrBeCﬂ@npabbﬁt &S RRPHEES, &%@%‘8& 0.9-19% by weight.
Tmﬂgqgltlon t he. ﬁ#% g ggdant0|n conpounds

PREYFHSH Besgt ¥ aqfﬁ‘i’eaﬁ?ne%“@hsé gﬁ‘r%aap‘a@qr ggncbegheit 0.1-5% by
wmg@ﬂxdmmt@E%j%H@wWﬁ&anple t he di aryl hydant oi n conpounds

may be incorporated into tine rel ease capsules tine

I . |l 0205
[OOZIQfafgj ﬁy’%}g%g?lﬁ og %ﬁglab’ﬂg;ﬁmﬁ% gsgo éeqigeﬁ ﬁ @1 ‘néeatment will vary

not oplyt with B sargswar gelt s¢leptaddye elisa with dlhe rputeyof iadrhinSirationOthe nature of the
conditi6 lf‘eﬁ{gh@ﬁed a%@ltﬁéta'gé’%?d dhditiA&r He %Etyeln éﬁg%‘lﬁ ? lﬁnrga% Q4 %SCI‘CHOH of
repared - in water, optionally mxet Wt
memﬁnﬁﬁﬂgﬁg?ﬁ“gﬁPFﬁﬂtant Di spersions can al so be
prepared in glycerol, liquid polyethylene glycols,
[002165T i acet i Bffeciaaddorhget LuheSroﬁiﬁe lbefaﬁmﬂﬁhgaﬁdﬁ e Li%nts Ud&k invention are
and use

a |t|ons or.a
conveg?%%gr ati %%% &2t 4R ecf%e é‘)s@r QF@F VEEE vl v(grypﬁ'@q;eﬁx}@eqthtg subject,
depel@mewtl,rfomxample,rtb@ srgeirs, 8ers weigltQO® Bébrall frevlifioa roomign lof @8 lsubject, the
sever@&%aﬁngfn@ %o?cm' ﬁeu]; eatleﬁl Jﬂ%cpta{'tlocu oa}rgexg %f ug}cge uaﬁiz &8 imethod and

I'nclude_steri s SAl ut1 ons
chedylingr pf admypifknsie |1§§en gAt eraphuticajly mffdarvb odoge can be determined

empi osyn@weﬂmosmsﬁg oBedu@daRbed tggtl‘h &h§ %pe”p far}?°“§ee eg., The

tion of rile injectable or intusi

Pharlagiig el i o Bhesprep s GRSt el Gied 9dsorGesplah Rubishing Co. New
York | qumnm an éﬁbcﬁ&d doﬁ‘eaﬁﬂ Be estif@ednitiaiPdifedR %é’lﬂ%lufu@ bd8ys or in suitable
H e ste ﬁ g&d and ., stabl e under the
1 onge .vt i Onsamé?a H;g ?}I 0 Be et%(geéqna:é% the-pﬁ@'quaéﬁﬁoacenn'atmn ranges
and rauiges of admirgstratigh | Subleintamatioe can tB@|b% QB t@ﬂeterﬁﬂn@ Uéeflil doses and routes for
Um C I‘ i Sin r wat er ,
dnurgétuﬁgcﬁl u? h\gﬂangeg elrap{:lf i osee )?gn fo be salFCS}%lg% 5031’(50 é?sﬁ%?fl foz qermparable

gl ycol, I|qU|d pol yet hyl ene grycols and the like),
vegetable oil's, nontoxic glyceryl esters, and
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suitable m xtures thereof. The proper fluidity can be
mai nt ai ned, for exanple, by the formation of
| i posones, by the maintenance of the required particle
size in the case of dispersions or by the use of
surfactants. The prevention of the action of
m croorgani sns can be brought about by various
anti bacterial and antifungal agents, for exanple,
therafeaticalaains, chl or obut anol, phenol, sorbic acid,
thinmerosal, 15 and the like. In many cases, it will be
efera : t xaml. e,
00218 P{.rgcruggll %loo?éj §edd 4 20 nfno B Al d%grgg ?%men AR 'o8 seleoted by the
attendms@mptan,oﬁah@g intch ecopijt él@t ealicalasorfpbs Fast 6hs. @tarsulb@t, the disease, the
diseadd, Q{é%mﬂv@np o wMetﬁﬁ@ trkbRfent ks 'f)ro% adi)]! ﬁ?é'trﬁén Dl'ﬂ?rv] igtrolve daily or multi-
agents del’ayi ng absor ption, r-exa
daily fesand cermroundés) arr agetiofal p fow c[awwwpthspewen oo ect abI e
sol utions are prepared by incorporating the

[0021dj ar yl hys gﬁfeﬂi Row&@i R QUIBEE doft will@e Exﬂﬂélfah@dof&fmiﬂlbuﬂ 0001 to about

e appro olve rious, of
100 m‘ﬂ‘ gt ¢ e% éen eOel ﬁﬂﬁ’é)r Ay la g;% dy&@ lgFteD(fmaﬁ) e%i’oh ?S&%Pmﬁlt 0.1mg
per kierai, btiea r@geof fronz@butointo about l(hmg pa&kdogrim Baderwelight of the IeCIPIEDt per
. DR oD U BARL 0L 1508 DL LA P oy
acuun1dry|n and freeze drying technique whi ch
002l el d a %M@ﬂhs@mwn SORRIURGRATE ARFVEHFIEH taglpw?reény unit dosage form,

for exdefple! éARBingDEUSI th @000 i) SChH e0doo RS S 8811000Mnd, B€about 100 mg of active
re |ous§% sterile-filtered solutions. [00208] For

mge&ﬁﬁ??&?“ APt rati on, the diaryl hydantoi n compounds
may be applied in pure 25 form However, it wll
[0021géner al | The béaldélsdana)bi g@otnpovadiican $t eadntitisered dgo tdebiesk ipmak plasma
cono oD/ LR fbm Ak 814! FhIANS i AT RALAD %b%ﬂt*zﬁo about 30
r mat ol og| y acceptabl e carrier,
HM, @mlbwﬁ 3 & abgutj Z5q~1M dExenfpBaP &9irablgsnidsmp cc&mbntdh@a nrmlucéc gt least or no more

than .88 Yde st 10165 Yo disv i 6ted 260 thSFmsék‘iﬂlplésph B q:evelghﬁy be from about 1 to
n1crocrystalllne cellulo silic um na and the

100 micgoolagprifzqm ahops 1§ te abeyt é? §““rf‘ﬁ’é‘?1‘ﬁd é‘hﬁm@ﬁ ighigysg. fpeexpmple, by the
intraVtBele &Qé’cﬁd)rﬁéfafl) Blto 591 sﬁlhﬂcﬁ%ftﬂhedlﬁﬁhydb&&fl U&mﬁduﬂdé' &btionally in saline, or

rr.ers. iIn e wat.er
ol St oG PO G CO3tF PP S el compounds Desiee
bloodjlemiyﬂnk}ybiﬂnﬁmmedzmnmumdm maniobeo priosisohboar0.00005 - 5 mg per kg body
- di ] ' I ! t
vl P81 ey L0 5S4k R B B 0 D caren
Alterfiatively.csnddevelean beoelitained i fintermitient mﬁumms abutzigien tﬂs»ut:@lﬂﬂ%e 20 mg per
kg b(ﬁg% hI Qor%ﬂdlpm %ﬁega br & 1%91%%':1%5005 r0 0@2 quéeGZngeZO (;l;hi% mg of the

nposi tions can
mmyHﬁ%@WHéﬁﬁmﬁﬁg%ﬁﬁ&%@Hm@bwﬁﬂﬁfegnate bandages and ot her
dressings, or sprayed onto the affected area using
[00220117 pu Wnretdjd@ﬁhﬂﬁnt&ﬁ rc&ﬁﬁﬂun&daﬁ@mﬁﬁmeﬁ@%%%enml if lﬁ%ﬁl@fe%ose or as
dmd&'ﬁs neti.g g e Tleyal rxgalmd Rty ac d e cuba
et S derr eforbate Yo St Rt Rosibs. diot SF o Bment-doses
per day. [Tibelisdb-dose MCH&n@I bentuttheri dtidedcag, ks nirgbet BPlddyred loosely spaced
adabl e pastes, gels,
admﬂ%ﬂt%ﬁ%h%% soa 13 l%ﬁgto?anﬁ&ﬁ%-k%m gr application
directly to the skln of the 5 user. [00211] Exanples
00254 usef uf ngBbsef &%@Ptealﬂe@éﬁ%mqou@ﬁ sxiyipit Gitie @ano lpgonistic activities

with lﬂéisﬁéo{.t E&h&ﬁbxﬁe%%fra&@? prdi’ca&r ety dAR! OB kO MRAUAG S oluis L E strong AR
n_are he art; for exanple, see Jacquet

e o n Spared non gy 1 BRIBTE SRR 856 m PRl AR roltd

diseades B 2ordii)s suBﬂ%stH'a:m@ﬁ pruktate (HybetplasBabair D&, arfdl, 229 Bé&rtge AR Belongs to
Wor t zman -119-
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(U.S. Pat. No. 4,820,508), all of which are hereby
i ncor por at ed by reference 10 [00212] Useful dosages
of the conpounds of formula | can be determni ned by
~conparing their in vitro activity, and in vivo
activity in animal nodels. Methods for the
extrapol ati on of effective dosages in mce, and other
animals, to humans are known to the art; for exanple,
the faRi®y &1 Muclelatceptdi, thekt, &ﬁﬁo&d@may\ﬁ@i'rﬁd"lasl é&aﬂftﬂdﬁfé}/ drug synthesis targeting

orated b reference 2 Far exampl.e, e
other R R bt % 156 REPFI AN, G OtoB o BTG eigeted recpor
Therd¢forguthely nbp be dimttes idévelped & qlthen diseasésodutions bzadn cbr&elf fo@4¥ian cancer,
dlabe@eg Q lﬂ.{%ixag, d}s%zﬁéso/gn}a%e% lgs,gu rblagﬁ difsgagerp 1% 91911&1 m?cﬂes %:Qgp‘{o?%/ plzar arole.

e concen

onp03|t|on such as a or a pomder can be about
[00229] 1 - 5%’5@; engp@rilgﬁlats ﬂgrsﬁ%%md discgssed gn/gnkgyspmﬁc@hgn are intended only to
teach[t@&g gléﬂled-m e AT BEst Rhy kdoQmdd RE WvENH SR thRL 2t ORD B ‘ﬁ@&mon Nothing

requ e in treatment wll var not on
m this§ ecbf& ﬂcsg?%ﬁv b &qnfld%fsqe sk, e scope 8 e PFFoeh é“VF’&H?PeAn examples
presefifed attfepiessiititive iafdmont 1hgitinAt THe@b&fe-defteibed2hbe@if@htk bOthe invention may

be R e ] BRI P A I B dPPTGH oY PG R i e ar
light of the Almbarn teaghimgs i Icrsahcrqﬁwre & benindersiond ﬂﬁa@ O2thip]thdfcbmaif the@laims and their
s ;of the

B G
(effective dose) of the agent will vary from subj ect
to subject, depending on, for exanple, the species,
age, weight and general or clinical condition of the
subj ect, the 25 severity or mechani smof any disorder
being treated, the particul ar agent or vehicle used,
the nmet hod and scheduling of adm nistration, and the
like. A therapeutically effective dose can be
determined enpirically, by conventional procedures
known to those of skill in the art. See, e.g., The
Phar macol ogi cal Basis of Therapeutics, Goodman and
G |l man, eds., Macmllan Publishing Co., New York. For
exanpl e, an effective dose can be estimated initially
either in cell culture assays or in suitable 30 ani nal
nodel s. The ani mal nodel may al so be used to determn ne
the appropriate concentrati on ranges and routes of
adm ni stration. Such information can then be used to
determ ne useful doses and routes for admnistration
in humans. A therapeutic dose can al so be sel ected by
anal ogy to dosages for conparable -118 therapeutic
agents. [00216] The particular node of adm nistration
and the dosage reginmen will be selected by the
attending clinician, taking into account the
particulars of the case (e.g., the subject, the
di sease, the disease state involved, and whether the
treatnment is prophylactic). Treatnent may invol ve
daily or multi- 5 daily doses of conpound(s) over a
period of a few days to nonths, or even years. [00217]
In general, however, a suitable dose will be in the
range of from about 0.001 to about 100 ng/kg, e.g.,
fromabout 0.01 to about 100 ng/ kg of body wei ght per
day, such as above about 0.1 ngy

~120-



per kilogram or in a range of fromabout |I to about
10 ng per kil ogram body wei ght of the recipient per
day. For exanple, a suitable dose may be about 1
ng/ kg, 10 ng/ kg, or 50 ng/ kg of body wei ght per day.
10 [00218] The di aryl hydant oi n conpounds are
conveniently adm nistered in unit dosage form for
exanpl e, containing 0.05 to 10000 ng, 0.5 to 10000 ny,
5 to 1000 ng, or about 1Q@q A fmsof active ingredient
per unit dosage form [00219] The diaryl hydantoin
conpounds can be adm nistered to achi eve peak plasm
Claim ¢ on despmpatriddasngthe fgpla exanpl e, from about 0.5 to
about 75 M about 1 to 50 M about 2 to about 30 15
M or about 5 to about 25 M Exenplary desirable
Ncpl aspr _concentrations ins ®, | east or no nore than
' 5, 1, 58 10, 2¢ 757 100 or 200 M For
pl asmajil evel $ -2n1about 1to 100
ar or fKQmM aba

to about 25 m cronol ar.

2 hi e , exanpl e, by the intravenous
i njection of 0. to 5% solution of the
di aryl hydant oj ounds, optionally in saline, or

orally adminyjétered & a bol us containi ng about 1-100

mg of the dvaryl hgdantoi n conpounds. Desirable 20

bl ood | evel s may be naintai ned by centinuous infusion

¢ QR 1‘3% 1&?&%0%? %91%500' sistnd'OF ﬂﬁﬁor&geﬂ%@%ﬁ jodei ght

per Rodr Tor exanp t Peas? or no nore than

0.v08RR5Y iGeibeediror tho@®up congging 9f @ angNRE ny/ kg/ hr .

Al JR R 1Y Bidkted Hofmitnd Fotplodnshadl 4761, Blebal, aRd by
intermttent infusions containing about 0.0002 - 20 ngy
per kg body weight, for exanple, at least or no nore

t hay 0.0002, 0.002, 0.02, 0.2, 2, 20, or 50 ng of the

di ar ant oi n conpounds per kg of body weight. 25

[ 002 he di aryl hydant oi n conpounds may conveniently
be gresented in a single dose or as divided doses
adn\nistered at appropriate intervals, for exanple, as

t wog three, four or nore sub-doses per day. The
sub-dose itself may_be further divided, e.g.,. into. i
1 PSSR D5 SR gt 9B Qg G v, s iy gpgittod any or
sup ks & onldtE-@keethethal @tcowpeefaigm an i nsuf fl at or .

[00221] er .of the above-identified c
xR PRSP R i Py P RPN R rom
group @BELAE of Al eubminesdrikhiadidnghalpslkd} atl gogethereith the Farlon to which
Becguse t hesge.co nds g AR inhibitors,
they g e%ﬁﬁy%gﬁ égﬁgﬁﬁitgﬁvg&@ﬂ§%?§gting prostate cancer
buwhedisB3 isrselesteshfrinniye erobpgonsiging of hydregen, Halegspgrethyh C1-C4 alkoxy,

fom%%?a&éé%%iﬁ%&n%@ylﬁ?ﬂo gxgtlr?@ Elﬁﬁtgléﬁ, ?)ha;‘ﬂ? Shfab aSd(8icafb@inbyl,

acne. cause AR belongs to_ -119 the fgnihy ol
methgtycribrsly arctamide Frimesuliopaare, BEHHSEIEY fhfpebmetpions 1 -piperazinyl,
pipex%ﬁﬁ’}fl,faﬁch 635-Cb Qlicy ératkeSY BtASHy SubsROGE With Bydréiyl) @iethbxiehrb@dyl, cyano,

“receptors, such as estro%e reﬁﬁgﬁor aq%gfe%OX| one
AN N B T DR PR s T
dimeBg1chbibhdVe fand By pBdcdtamodt her di seases such as breast

cancer, ovarian. cance di abet es, cardi '

and rr1=.~t‘§lg"6T”i1 Fef® t%% ffa%“sté%\ QUD CpISIS gﬁg%%%%%g’g?a%%m’ alieyl, and
halodlgdept ors play a role. 5 [00222] The enbodi nents

il rated and, di I Bk snSReGHhI cation are
in?@%%@ %HF%“?%ghgégéﬁﬁﬁﬁose12%??@@@ ?n'the art the
best way known to the inventors to neke and use the
ClaitnY € Nfle @8npdRE Bf dMm 1, wherein RS is
. -121-




in this specification should be considered as Iimting
the scope of the present invention. Al exanples
presented are representative and non-limting. The
above-descri bed enbodi ments of the invention may be
nodi fied or varied, wthout departing fromthe
i nvention, as appreciated by those skilled in the art
in 10 light of the above teachings. It is therefore to
be understood that, within the scope of the clains and
their equivalents, the invention may be practiced
therwi se than as specifically described. -120 CLAI M5
=g 1. A conpound having the fornula NC C~~N R3 R4
N WRL wherein X is selected fromthe group
i sti do, wherein Wis

el ected fromthe gkoup consistyng of 0 and NRY,
herain RS is seleaﬁbﬁcﬂion1 group consisti H
and DE erein Dirs\S or 0O and Eis Nor O
LRyl , aF) , substitutyd alkyl or séistituted
or Dis S or and E-G t er are Cl- CHer
wherein RI and R2 toget{ier copprise ei or

bon ato nd are selegted/fromt gr QU
g of Q|E%F? substi,t ut ed yl inﬁpﬁéan

hal oal kyl , and, together with the carbon to which
they are linked, a cycloal kyl or substituted
cycl oal kyl group, wherein R3 is selected fromthe

Clai OUP, G c%ﬂ’%&ﬁfﬁ' Faa f

.kox

hydlegebmuial ogen, nethyl, C 1-C4
Hoac toxy trifluoronethyl, cyano,

hydroxyl phenyl , am no, nethylcarbanoyl,
bonyl , Sacetav nesul f onami no,

or al kenyl optionally
gxgcarbonyl, cyano,

: : substituted

y carbanoyl

hydtbxyet hyl car bamoyl , wherein

R4 is selected fro e group consisting of hydrogen,

hal ogen, al kyl, and al oal kyl, wherein R3 is not

nethylaninonethyl or di met hyl am nonet hyl .

wherein R3 is selected from the group consisting of hydroxy, methylcarbamoyl,
methylcarbamoylpropyl, methylearbamoylethyl, methylcarbamoylmethyl,
methylsulfonecarbamoylpropyl, methylaminomethyl, dimethylaminomethyl, methylsulfonyloxymethyl,
carbamoylmethyl, carbamoylethyl, carboxymethyl, methoxycarbonyimethyl, methanesulfonyl, 4-cyano-
3-trifluoromethylphenylcarbamoylpropyl, carboxypropyl, 4-methanesulfonyl-1-piperazinyl, piperazinyl,
methoxycarbonyl, 3-cyano-4-trifluoromethylphenylcarbamoyl, hydroxyethylcarbamoylethyl, and
hydroxyethoxycarbonylethyl, and

wherein R10 and R11 are both H or, respectively, F and H, or H and F.

Claim4. The compound of claim 3, wherein R10 and R11 are both H.
Claim5. The compound of claim 3, wherein R10 and R11 are, respectively, F and H.

Claim 6. The compound of claim 3, wherein R3 is methylcarbamoyl.

-122-



G aim2. The conpound of claim1, wherein RS is -121 S
SO HNCF3 HNOH3 CNHICH3 CH3 or Caim3. The
compound of claim 1, having the formula NC S R3 F3C
ITT NRIO R | wherein R3 is selected fromthe group
consi sting of hydroxy, nethylcarbanoyl,

nmet hyl car banoyl propyl, net hyl car banoyl et hyl ,

nmet hyl car banoyl net hyl , net hyl sul f onecar banoyl propyl ,
met hyl ami nonet hyl , di net hyl am nonet hyl ,
~nmet hyl sul fonyl oxynmet hyl , _car banoyl net hyl
Claing By b%h@%ﬂ@?ﬁgﬁl of claimyd ryraie Ry methd¢arhsrgd apbBHY AR gte,

respeBileangsut f onyl , 4-cyano-
3-trifluoronethyl phenyl car banoyl propyl, carboxypropyl,
4- et hanesul fonyl -1 pi perazinyl, piperazinyl,

Claini®! h @Ky Eafpd@Iaylf claim 1,

ﬁ;/\% eg%gg? %@lr%%%ﬁﬁvn%&qﬁw eyz%{d &)ggtﬁ)e? nmotx hfe carbon to which they are
linkefh\achy doafiof boxyefandd arbantatopts, andnd wherein R10 and R 1

ar .\
T okl o BSASGHELhB f Bhb pgin) d
alkylegrgamoplalyland@44d$ HobE. The conmpound of claim 3, wherein

RIOand R 1 are, respectively, Fand H Caim®6. The

_compound of claim3, wherein R3 is nethyl carbanoyl .
Claim 92 The sgrppoynd of glaime %, HETTHR S >-814Pm 3, wherein R3 is
met hyl car banoyl and R10 and RI | are, respectively, F

.an ., Claim 8. The conpound of claim1l1l, wherein Rl
Chuﬁﬁg E?eﬁpgmwﬁﬁgﬁﬁﬁﬁhntly met hyl or, together with the

C atvbe@éin RO atd RTdre inbiepyndentty méthyd ke ehgether oyith kimabdoy togrhiuhphey are
ke AT Rl P SPUR IR0y ol kyl car bamoyl

c aRb arvoiydtad froy the gmub coasisting obuylremiydrad kydthylarbdmpd, inghyiparbamoyl-
subsﬁ)c[lteE alkyl, methylsulfonecarbamoyl-substituted alkyl, methylaminomethyl, dimethylaminomethyl,
methylsulfonyloxymethyl, methoxycarbonyl, acetamido, methanesulfonamido, carbamoyl-substituted
alkyl, carboxymethyl, methoxycarbonylmethyl, methanesulfonyl, 4-cyano-3-
triflnoromethylphenylcarbamoyl-substituted alkyl, carboxy-substituted altkyl, 4-(1,1-
dimethylethoxy)carbonyl)-1-piperazinyl, 4-methanesul fonyl-1-piperazinyl, piperazinyl,
hydroxyethylcarbamoyl-substituted alkyl, hydroxyethoxycarbonyl-substituted alkyl, and 3-cyano-4-
trifluoromethylphenylcarbamoyl, and R4 1isF.

Claim 11. The compound of claim 1, having the formula

NC Ra
S X >
)J\ ’ h
=
F4C N N

wherein R3 is selected from the group consisting of methylcarbonyl, methoxycarbonyl, acetamido, and

methanesulfonamido, and R4 is selected from the group consisting of F and H.
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Claim9. The conmpound of claim8, wherein R4 is
3-fluoro. Cdaim10. The conpound of claim1l, wherein
R and R2 are independently nethyl or, together with
the carbon to which they are |inked, a cycl oal kyl
group of 4 to 5 carbon atons, R3 is selected fromthe
group consi sting of cyano, hydroxy, nethylcarbanoyl,
net hyl car banoyl - substituted al kyl,
nmet hyl sul f onecar banoyl - substi tuted al kyl,
met hyl am nonet hyl , di nmet hyl am nonet hyl,

Clainpg. hyhesagrperas obslgimels haying thedermmdey car bonyl , acet ani do,
net hanesul f onam do, carbanoyl -substituted al kyl,

3 Ny : t hoxycatB pethyl , net hanesul fonyl
trifliuoromne eényl car banoyl - subst it ut ed
r boxy- sllibsti t v R#- (1, 1-

q TOXY ony per azi nyl ,
F3@- met hanesul ™nyl - INpi perazi nyl, pi perazinyl,
hydr oxyet hyl cay banmpyl - substi tuted al kyl,

hydr oxyet hoxy¢arbg substituted al kyl, and
3- cyano- 4- tb hyI phenyl carbanoyl, and R4 is
Q 2

F. Caim1ll. “The nd of claim11, having the
formula NCR3 R4 FSC N/ wherein R3,is selected from

t.h r Qu nsk st i . bonyl ,
wnnﬁ%?ﬁ%%%%%?ﬁ%ﬁ?%?gggg?gﬁl| %ﬁﬁ%ﬁ%{ nmet hanesul f onam do,

and R4 is selected fromthe group consisting of F and
Clairth13.” WoRmbbidl Rcbiing 10 Q2iGOTRALEH ROt FR RloBRtier Wi HeREHE{YS which
formula NCSCNI T RAFSICNN O whérein R4 is
they arajlipeef a8 f r om t he group consisting of F and H O aim
13. A conmpound according to claim1, wherein R and R2
together wwth the carbon to which they are |linked are

RC CH3 or Cdaimil14. A co U sel ected from
th pounds, of Tier 1 and Ti 2. aim15. The
comp of otf:iti;_ﬂaving t he fornukf\\

CHs
CH3
> , OT s

Claim 14. A compound selected from the compounds of Tier 1 and Tier 2.

Claim 15. The compound of claim 1, having the formula

F 0O

[RD162]

Claim 16. The compound of claim 1, having the formula
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FO NI\ S&" / HFICN O[RD162] daim116. The
conpound of claim1, having the formula -124 NCS F O
FBSCNNN H [RD 162'] daim1l7. The conmpound of
claiml1, having the formula Nz~ NC| SIIl F OF3C ~ N
N6 H O[RD 162"] daim 18. The conmpound of claim 1,
having the formula NC I S F3CN1-tj N\ M\ OO
[RD169] C aim 19. The conpound of claim 1, having the
formula NC IS F3C- NN\ CN [RD 170] daim20. A
gnpositi on conprising a
sf fecti ve anmount of a conpound
any @f clains 1-19 or a pharmaceutically
salt thereof, and a pharmaceutically
acceptable carrier or diluent. Caim21. A
[RD1BJ@Ar maceuti cal conposition conprising a
therapeutically effective amount of a conpound
according to claim1, or a pharmaceutically acceptable
ClainSH. t Thd wip6ind ofBldingl , phvarignicientiuizcal | y accept abl e
carrier or di kuent. -125

FaC NN N~
28

Claim 18. The compound of claim 1, having the formula

NC s
J /
FaC N N N\
)‘b o]
O

[RD162"]

[RD169]

Claim 19. The compound of claim 1, having the formula

NC ~ s

FiC” NkN/Q/V\CN
an

[RD170]

Claim 20. A pharmaceutical composition comprising a therapeutically effective amount of a compound
according to any of claims 1-19 or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carner or diluent.

Claim 21. A pharmaceutical composition comprising a therapeﬁtically effective amount of a compound

according to claim 1, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier or diluent.
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Cl aim 22. A pharnmaceutical conposition conprising a
therapeutically effective anbunt of a conpound
according to claim9, or a pharnmaceutically acceptable
salt thereof, and a pharmaceutically acceptabl e
carrier or diluent. Caim23. A nethod for treating a
hyperproliferative disorder conprising adm nistering a
phar maceuti cal conposition of claim20 to a subject in

Claim gnﬁﬁ@?ﬂcgl L&Al MR con:tphﬁﬁgebﬂﬂerﬁﬁeﬁﬁﬁallﬁ &ffdchi® amount of a compound
yper pro rative disorder,. aim

accordipl & TiD), onrpTEIRReUEiFRlY AR it HW"Pé %ﬂtﬂi’f??fe %agy ageoniable
camerq,pglﬁgﬁ of the conpound in the range of from about
01 ng per kg body weight per day to about 100 ny
per kg body weight per day. Oaim25. The nethod of
Claim ©8.2i AindBod W eébhda ]ﬁ}b&'pﬁ)ﬁfﬁhﬂ&i disooder cnpaising edngisieant aat  a
pha.rm%:%sti %%g%nq% d)f Clgg'pﬁl%o a sr.h _{]ectturf Seeg 3PQEn Qé gﬁéﬁp meﬁ'}aQ H‘Eatmg the

to about 0" nmg per
hyperpgeolifratibye dismelerght per day. Caim 26 The net hod of claim

23, wherein the conposition is adm nistered at a
dosage of the conpound in the range, of fr out
Claimi?g. e niethob ofiglaive giftereietpe Worleondb@a?mitee ?ag%}fﬂ the
comp&%g ¥ V% ﬁgﬁrab&ﬁhf 00 IQng?\ﬂde’kgﬂodym%hﬂ'@f LT ﬂfOu'dO&ﬂT@Per kg body
erein the conposition 1s admnistered at a
Welghélﬁﬁé@’e of the conpound of about 1 ng per kg body
wei ght per day G aim28. A nethod for treating a
per.pr fer IV sor de gtgrgE S ]
Clam’c% 'ggﬁri“f}ﬂﬂﬁi“ ﬁdwkereui‘ oe(%(fman%rSTlR 1§% 0 a su e &O%gh Ofine
compﬁl&ﬁﬁh 106 ranprodt frtorrehblrtﬁm mgtpbrehedbyy veighaperday ol ut 100 mg per kg body
¥g%apr oliferative disorder. Caim?29. The nethod of
weigh pai9aY- 28, wherein the conposition is adninistered at a
dosage of the conpound in the range of from about 0.1

P&fe K& ¥la¥f§2§ %ergﬁ 'Ehquﬁrfpdsﬁoﬁﬁ Q@ﬂlmibf}rdﬁgt zpﬁfsaéé ©f the

ody weig r C aim30. The
compp@id m@emewﬁt%@@e dmg Rep ke gy a“aﬁr‘trﬂe%‘ﬁ% N ‘tl%éng per kg body
we:gﬂ%&acﬁ of the corrppund of about 1 ng per kg body
wei ght per day. Caim31l. The nethod of claim 23,
wherein the hyperproliferative disorder is hornone
Claith 2F.1 a6t fethod ofkBfin P, sdit@inehecampesition (5l adininisB:Ped aTh Bosage o Hg
3 ene ound is adm ni stered by
°°mH°H?‘f°£\7{8 6ﬁéﬂgrpﬁﬁ td}bvﬁélgbgp/&(&lggﬁj ection into tissue,
intraperitoneally, orally, or nasally. Caim33. The

w58 hod RARADEbihOMliSiste iti
Clamqgén %‘ s?% r eg%ghﬁaa hﬁ%@‘aﬁﬁ%ﬁmﬁ% epﬁgt@ho ttn? ﬁf aI?ng g PoSHOr

accordirgrieslain Heo & @Hﬁf‘é%m peed AT Fgistrogtpegh HeEhy ERfRY
disord&rOUP

erdtlve

Claim 29. The method of claim 28, wherein the composition is administered at a dosage of the
compound in the range of from about 0.1 mg per kg body weight per day to about 10 mg per kg body
weight per day.

Claim 30. The method of claim 28, wherein the composition is administered at a dosage of the
compound of about 1 mg per kg body weight per day.

Claim 31. The method of claim 23, wherein the hyperproliferative disorder is hormone refractory
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consi sting of a solution, dispersion, suspension,
powder, capsule, tablet, pill, tinme rel ease capsul e,
time release tablet, and tine release pill. daim 35.
The nethod of claim 28, wherein the conposition has a
formselected fromthe group consisting of a capsule,
tablet, and pill. Caim36. The nethod of claim 28,
wherei n t he compound i s selected fromthe group
ting of RD 162', RD 162", RD 169, or RD170, or
mbgg@gﬁbénaceutlcally acceptable salt thereof. Caim 37.
The nmet hod of claim 28, wherein the conpound is

Claith3 5B 1Y bnedtod drmings
: trifl uorgn%t(ﬁ %eny §}e1 ﬂgfgm%wtnﬁlsa X0- te?d&)ryé‘ihéavcmus%fmon > By
mJCCSOMJ}l*@@ﬁ&usmayﬂr@nFZﬂUmreﬂyeﬁrzvamﬂue [ RD162] or a
phar maceutically acceptable salt thereof. Claim38. A
: h of ntheS|Z|ng a diaryl conmpound of fornmula:
Cla“@ Rgfg %y Eglein\2§, whereirdhe corpasition i adginisteredrgeliGonpound
-127 NC F3C C S Conpound I with Conmpound Il R51
mpo nd Il in a first polar
Cuis Jf. TRF mptiod T 23, PRTEI 41 comRomtton st om the group
consatm;g ofi g sautee,clepetsipg Ismpensmh,\pawﬂqr, dapslesialbile, giB, tBifie release capsule, time
releagét%grag%m lreg:ggc%pf first polar solvent, and an aqueous

acl ure,

Claim 35. The method of claim 28, wherein the composition has a form selected from the group
consisting of a capsule, tablet, and pill.

Claim 36. The method of claim 28, wherein the compound is selected from the group consisting of
RD162, RD1 §2", RD 169, or RD170, or a phénnaceuﬁcally acceptable salt thereof.

Claim37. The method of claim 28, wherein the compound is N-methyl-4-[7-(4-cyano-3-
trifluoromethylphenyl)-8-0x0-6-thioxo-5,7-diaza-spiro[3.4}oct-5-yl}-2-fluorobenzamide [RD162] or a
pharmaceutically acceptable salt thereof.

Claim 38. A method of synthesizing a diaryl compound of formula:
NC ' R
S 52
I AT~
F3C N N
0
Rs;

comprising mixing Compound I
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refluxing the m xture, cooling the m xture and

conbining with water, and separating the diaryl

conmpound fromthe m xture, wherein R51 conprises an

al kyl chain of from1l to 4 carbon atons, R52 is

selected fromthe group consisting of cyano, hydroxy,

nmet hyl car banoyl , net hyl car banoyl - substituted al kyl,

met hyl sul f onecar banoyl - substituted al kyl,

et hyl aqg nonet hyl , di et hyl ani i nonet hyl ,

onyl oxymet hyl , nmet hoxycar bonyl ,

ri.fluoronethyl phenyl car banoyl, carbanoyl -

ed al kyl, carboxymet hyl,

F5 Z y| met hyl , net hanesul fonyl, 4-cyano- 3-
trifluoronethjhghenylcarbannyl-substituted al kyl ,
carboxy-substituﬁégiflkyI, 4- met hanesul f onyl - 1-
pi perazinyl, piperazignyl,
hydr oxvet hyl car banoyl - substituted al kyl, and

Compyehddxyet hoxycar bonyl - substituted al kyl, and R53 is
sel ected fromthe group consisting of F and H Caim

- 39. The nethod of claim38, wherein R51 conprises an
withglopppundlai n of from 1 to 2 carbon atoms, R52 is
sel ected fromthe group consisting of carbanoyl and
rbanoyl, and R53 is F. -128 Caim40. A nethod
si zi pga.conpeund of fornmula: F O NC)aN

O [RD 162] conprising mXxing

71 Rsuor onet hyl benzonitrile and

/yy ghaocycl obut yl am no) - 2- f | uor obenzam de

di met VK f ormami de to forma first nmixture, heating
the first mxture to forma second m xture, adding
3bm@ol and acid to the second m xture to forma third

m xture, refluxing the third mxture to forma fourth
m xture, cooling the fourth m xture, conbining the

inaﬁﬁyﬁgpmﬁ%ﬁhyﬁgmg%&gﬁ@ater and extracting an organic

h layer; isolating the conpound fromthe organic |ayer.

calipg T XA A net hod of synthesizing the conpound of
addir) askdBnd FolrBEHER, the saROBIYr biFh | & -

e MMt hY[ - 2-1 Uor 0- 4- (1, F oo °§ﬁ%§%ﬂ’8}f‘éf%‘§/ﬂ and 4 Ag5aus acid to

nzam de and 4-

reflutiggpthhimpayrenat o- 2-t ri f | uor onet hyl benzonitrile in DVF

cooljﬁgﬁile Hﬁ@&rg 0% ctm%biﬁn%g Wief wfai!err, grt;d m xture;

separating the diaryl compound from the mixture,

Comf

wherein R51 comprises an alkyl chain of from 1 to 4 carbon atoms, R52 is selected from the group
consisting of cyano, hydroxy, methylcarbamoyl, methylcarbamoyl-substituted alkyl,
methylsulfonecarbamoyl-substituted alkyl, methylaminomethyl, dimethylaminomethyl,
methylsulfonyloxymethyl, methdxycarbonyl, 3-cyano-4-triﬂuoromethy1pheny]carbamoyl, carbamoyl-
substituted alkyl, carboxymethyl, methoxycarbonylmethyl, methanesulfonyl, 4-cyano-3-
trifluoromethylphenylcarbamoyl-substituted alkyl, carboxy-substituted alkyl, 4-methanesulfonyl-1-
piperazinyl, piperazinyl, hydroxyethylcarbamoyl-substituted alkyl, and hydroxyethoxycarbonyl-
substituted alkyl, and R53 is selected from the group consisting of F and H.

Claim 39. The method of claim 38, wherein R51 comprises an alkyl chain of from 1 to 2 carbon atoms

td

R52 1s selected from the group consisting of carbamoyl and methylcarbamoyl, and R53 is F.
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addi ng an al cohol and an acid to the first mxture to
forma second m xture; refluxing the second m xture;
cool ing the second m xture, conbining the second
m xture with water and extracting an organic |ayer;
i solating the conpound fromthe organic layer. Caim
42. A nethod of synthesizing the conpound of claim17
[ R D162"], conprising m xing
N- Met hyl - 2-f 1 uor o- 4- (1- cyanocycl opent yl ) am nobenzamn de
, 4-isothiocyanato-2- trifluoronethyl benzonitrile,
Claimaddd DIVA metitbdrvd simithesjzingaiesmppuatijofi formglaf orm a fir st
m xture; adding an al cohol and an acid to the first
m xture to forma second m xture; refluxing the
second ni xt fire;% cool i ng the second m xture; -129
I nigng tF qohd m xture with water and extracting
E?{ggbi c erH isolating the conpound fromthe
FsC"organiNc Nayef. Claim43. A nmethod of synthesizing the
conpo f claim 18 [RD169], conprising m xing
N, N- B yl _
[RD1§2][ 4- (| - cyanocycl obut yl ar ni no) phenyl ] but anam de,
-i sot hi ocyanato-2- trifluoromethyl benzonitrile, and
DMF and heating under reflux to forma first m xture;
comp@iéii Ng an al cohol and an acid to the first mxture to

forma second m xture; refluxing the sego m Xt ure;
c JBFIS d-liq%ocg@@%mﬁv%?raﬁt@f‘b%%%ﬁ i%‘ﬁ”?ﬁ@yg‘g'&land
cyand®yolbtutytamvihd) {2 -fhatobénzamide @Xiintethytfomgnade to fayanificst ngyee, ;
isolati the co und fram.the organic layer. Claim
421.“%’3 etgf?fgdm e%%?ﬁ%%ﬁc%n%r%x e conpound of claim
194dBHg T0dhol adrmpid itsthagpcondimoiivrg tvBOR thiid ohittenconet hane,

a |k f [rst mxture, adding
4%&%}%{%@@%0-%@{%%% uorngxrrtﬁentehyl ) phenyl ) - 8- 0x0-6-th
i oseoling, the Wy mixpirs. o 3. 4] oct an-5- yl ) phenyl ) but anani de
t OcohddBrirgl theSfourtl Mttt SwittOvahed il R trictie@RCorpind 1ye; addi ng
triethylamne to _the second m xture to forma third
i ReLeHg the faRPURg FeRdheoRga g 9™t ur e and quenching with
aqueous NHACl to forma fourth m xture; extracting an
organic layer fromthe fourth m xture; isolating the
conmpound fromthe organic layer. Caim45. A conpound
ClaithdVi #gméthel df eymthebiainghXcdRpound of claim 16 [RD162'], comprising

mixing N-Methyl-2-fluoro-4-(1,1-dimethyl-cyanomethyl)-aminobenzamide and 4-

Isothiocyanato-2-trifluoromethylbenzonitrile in DMF and heating to form a first mixture;
adding an alcohol and an acid to the first mixture to form a second mixture;
refluxing the second mixture;
cooling the second mixture,

- combining the second mixture with water and extracting an organic layer;

isolating the compound from the organic layer.

Claim 42. A method of synthesizing the compound of claim 17 [RD162"], comprising
mixing N-Methyl-2-fluoro-4-(1-cyanocyclopentyl)aminobenzamide, 4-isothiocyanato-2-
trifluoromethyl benzonitrile, and DMF and heating under reflux to form a first mixfure;
adding an alcohol and an acid to the first mixture to form a second mixture;
refluxing the second mixture;
cooling the second mixture;
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RA° R NNR/ R2Z BRL wherein RS is CN or NO2 or
SO02R11,, wherein Ro is CF3, alkyl, substituted al kyl,
al kenyl , substituted al kenyl, al kynyl, substituted

~al kynyl, hal ogenated al kyl, hal ogenated al kenyl ,
hal ogenat ed akynyl, hal ogen, wherein A is sulfur (S)
or oxygen (0), -130 wherein Bis O or S or NRB
wherein R$ is selected fromthe group consisting of H,

met hyl , . ar substi.t ute substitut ed
al ky ",mbérlnl{% §/1ecens Wsﬁ%ﬁ%@%{%@g% EGRY L,léyEH
Substsblntirtgalit catckguny fromaheydrganieyidyer. ar y| al kenyl ,
aryl al kynyl, heterocyclic aromatic or non-aronatic,
substituted heterocyclic aromatic or_non-aromat.ic,

Claing4Zs | danatind of synthexizing fhetrmpoerdearivin 18 (BB el 1comRESRER] 2|
( | -l)('Myﬁ‘IBgl an larmid utanarfidz) NbthistZinato-2-
(%%17 S HN 8]scg’o N it

_ _ . Cﬁ? @g_o QHB '@NEE%C ~and
triftugygmetiy] Gerponitrilg, nd LY, pret heptipegneg regling jo frmyg HsEmixiTgy o 0
anglidfag ks aledhkhend addcyd to tie s inittort edfossh K yecomimisutrst i t ut ed
ar% ,.or. D ia SH%L 0 and E-G together are Cl-C4 | ower
al b?‘,m%/\tzh%sfe%(in ™"&nd R2 are i ndependently al kyl,
hatoorhdilit secdugahixigren, aryl, -substituted al kyl,
al ko?nq)Yr.ing théz#poih it it WA RP M ex@lckyd bl orgaiiid RSEL, T Ut €d

alﬁyny ogenat ed al kenyl, hal ogenated akynyl,
ar isblatinigythe compgupd fbfrdhpyarganigdgyenl kynyl , heterocylic
aromati c or non-aromatic, substituted heterocyclic

aromatic or non- aromatic, cycl oal kyl bsti t ut ed
Claipg| gamgihed of gynthesizig the pompaupd fslaHa &%591?03’ PBPRTE cycl e
W ilin RSO QichiRrtingy, Ghd 6xalySeEidt to el fiet mixaey cl i c,

cy gclidoinag 4lf 4|—(7-(4S: ba%ctx-l?;-t(tlil'i ggror%&}l'l% l:n%l-S’-oxo-G-thioxo-S,7-diazaspiro[3.4]octan-5-

yl)phenyl)butanamide to the first mixture to form a second mixture;

adding triethylamine to the second mixture to form a third mixture;
warming the third mixture and quenching with aqueous NH,CI to form a fourth mixture;
extracting an organic layer from the fourth mixture;

isolating the compound from the organic layer.

Claim 45. A compound having the formula

X R3
K A AN
3 CF
Rg N N
A>~——fi\~ R7
Ra
B R,

wherein Rs is CN or NO, or SO2R;;,

wherein Rg is CFs, alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted
alkynyl, halogenated alkyl, halogenated alkenyl, halogenated akynyl, halogen,

wherein A is sulfur (S) or oxygen (O),
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CH3 H3C CH3 , , or wherein X is carbon or nitrogen
and can be at any position in the ring, and wherein
R3, R4, and R7 are independently selected fromthe
group consi sting of hydrogen, hal ogen, nethyl,
met hoxy, fornyl, hal oacetoxy, trifluoronethyl, cyano,
nitro, hydroxyl, phenyl, am no, nethylcarbanoyl,
nethylcarbannyl substituted al kyl,

v&%eﬁ)ﬁﬁ@&’@'&))@h substituted al kyI -131

oxycar bon acet ani do, nethanesulfona

cazrhgmiyus @19@34 fromy the @roNp RYpsistingof Hameray] %mtti{ed aryl, alkyl,

substi} Eﬂfédr% Ae A0 E\)ﬁ'sﬁthte@élﬁéﬁ&ﬁ gl su’tﬁﬁt@tﬁd[ azynw larylalkyl arylalkenyl
droxyeth I car bano | - substi t ut.ed

arylalii BFPOEE SFTRAP OF BRPCFT TP~ SLhTHL ef’??}?ré%}"’%\? %%‘Hgi“ or non-aromafic,
cycloSIRy1aBiythedSyddsalliyt, SO ;, MRK Ry (CO)ORE NCROYRRyRy6) NQ‘D}Rx OECRI,

ubst i d al kyl, cyano-substituted al kyl, , aryl, .
(CS)@%EE@%’@%E& aryl, alkyl, substituted alkyl, alkenyl,
ubstituted al kenyl, al kynyl, substituted al kynyl,
Ezﬁﬁggnated al kenyl , hal ogenated allcynyl, SO02R11i
1

R12, NR12(CO) ORL1, NH(CO NRL1R12, NR12 (CO) RL1,
mQ(CORLL, Q(CO ORI, OCS)RLL,
H( CS) NR11R12, NRL2\( CS) OR11,

(CS) R1L,

yl, aryl al kenyl

apytal kenyl , heteroc 8 ar ' non- ar ona |c,O
% uted heterocyclic aromatyc or non-aromatyc,

) Kyt CFsubst | cycl oal hal oal kyl ,

R sul f onecar banoyl - substitufed alNkyl, CHjs
nmet hyNam nonet hyl , i met hyl am yl,

net hyl f onyl ox hyl, met hox\ear bpnyl ; acei@r d€H;

nethanesulfonan;do car banoyl - substi t ut ezghdal Kyl , -, and
car boxynet hyl , met hoxycar bonyl net hyl , net hanesul f onyl ,
4- cyano- 3- trifluoronethylphenylcarbannyl-substituted
, carboxy-substituted al kyl, 4-(1,1-
di met hyl et hoxy) car bonyl ) - | - pi per azi nyl,
E hydr oxyet hyl car banoyl - substituted al kyl,
| hydr oxyet hoxycar bonyl - substi tut ed al kyl,
G 3-cyano-4-trifluoronet hyl phenyl car banmoyl, wherein R11
and R12 are independently hydrogen, aryl, aralKkyl,
s ubmrcm e oxa(r) addyis N exlCkapid G is liot oyl substigiited) algy) or substituted aryl; or

tﬁ@y Lmo 't&gléﬁ@rdarcadii(-@‘ﬂwwerﬁh}fyny| subst l tut ed

enat ed al y halo enated al nyl ,
@félﬁ 3t1 agd Ef &y PﬂﬂFPCn gly yirqeen Wyl substltuted alkyl, alkenyl,

subsﬁkﬁﬁé!i alk¥Ydiynie kefsaane |all&}nﬁr ﬂl’@%ﬂa@‘ed QilkenflO BalGHeRATRS bEmyl, arylalkyl,
substi t ut ed heteﬁﬁé yclic aromatic.or _non

e DT A RTEY. GGG HH "B PIoBT e oA DoVl o noe-
arorrﬁﬁcﬂ cbﬁodm@'n nRestincdd epclbality) od Re yud B, ash b@inectdinto ferm 2 cycle which can be

0 mat i substitut ed

hete‘iﬁ’@f"gf Sﬁ%@f‘ ‘gheg‘?rgcrrr‘(g]ﬂc ‘é”ﬁ’a‘)‘f'g‘r sub%&uq?d tyeld dng'Lrbst i tuted
cycl oal kyl. Caim46. The conpound of
wherein f
ant agoni $
activity

H;C

wherein X 1s carbon or nitrogen and can be at any position in the ring, and
wherein R3, R4, and R7 are independently selected from the group consisting of hydrogen,
halogen, methyl, méthoxy, formyl, haloacetoxy, trifluoromethyl, cyano, nitro, hydroxyl, phenyl, amino,
methylcarbamoyl, methylcarbamoyl-substituted alkyl, dimethylcarbamoyl-substituted alkyl,
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Caim47. A nethod conprising: providing at |east one
conpound according to claim45; neasuring inhibition
of androgen receptor activity for the conpound and
determining if the inhibition is above a first
"predeterm ned | evel, measuring stimulation of androgen
receptor activity in hornone refractory cancer cells
for the conpound and determ ning if the stinmulation is

a_.secon m ned | evel cti t he
et EASNIRY TR TP PToD- S BHaoL SR es I, melanesulfonyl, 4
meﬂpmsdmwr Irpiperazihyd\péeraaingl, iyldexyetiiyilaabambyl aubstisitel elicgyhyitosyl-
subsBERANL PRAARYELILARH JigKS pcﬁrggﬁgg.rs%sﬁg b 48enn T DR BRIDBShy1
those of bicalutamide. @gpim49. The nethod of claim
47, wherein the step of asuring inhibition conprises
nmeasuring inhibitory ccﬂ%intrati on (1C50) in an AR
response reporter systemo &Q{a)prost ate specific

subs@flitdd GBAL, HRE6-QibkiREed AKEL em A m, 51, sMﬁuﬁEmOQkﬁfsubsututed alkyl,

kg i R PG or S Rt e ks Db atomyl

SO.R NIy ﬁh{, AR ACR)OR, Nﬁ(mﬁﬁﬂmle (CL‘@)BQ[ 0@0)EM,31’(€U’D@R11, @(CS)Rn,

NR#{]e ggﬁg‘%lza%a%é ﬁ\%’ier &l n H nlglk?ré’? p}kyn l%ewro%cm

aromajip Pmonrammaah duhstituicd hmbca'ph@mma@e nmqnsaeqmsa spuidatiyl, arbsututed
cycliﬁ%l_%%%gloﬁfcyl,tﬁ&hﬁﬁmwgan%gl-stuUMtedgaﬁl&MﬂJyﬂnﬁﬂm@ﬁMpal :

dimethylaminomethyl, methylsulfonyloxymethyl, methoxycarbonyl, acetamido, methanesulfonamido,

carbamoyl-substituted alkyl, carboxymethyl, methoxycarbonylmethyl, methanesulfonyl, 4-cyano-3-
trifluoromethylphenylcarbamoyl-substituted alkyl, carboxy-substituted alkyl, 4-(1,1-
dimethylethoxy)carbonyl)-1-piperazinyl, hydroxyethylcarbamoyl-substituted alkyl,
hydroxyethoxycarbonyl-substituted alkyl, 3-cyano-4-trifluoromethylphenylcarbamoyl,

wherein R;; and R;, are independently hydrogen, aryl, aralkyl, substituted aralkyl, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogenated alkyl,
halogenated alkenyl, halogenated alkynyl, arylalkyl, arylalkenyl, arylalikynyl, heterocyclic aromatic or
non-aromatic, substituted heterocyclic aromatic or non-aromatic, cycloalkyl, or substituted cycloalkyl, or
Ri; and Ry, can be connected to form a cycle which can be heterocyclic aromatic or non-aromatic,

substituted heterocyclic aromatic, cycloalkyl, or substituted cycloalkyl.

Claim 46. The compound of claim 45, wherein the compound has substantial androgen receptor

antagonist activity and no substantial agonist activity on hormone refractory prostate cancer cells.

Claim 47. A method comprising:

providing at least one compound according to claim 45;

measuring inhibition of androgen receptor activity for the compound and determining if
the inhibition is above a first predetermined level,

measuring stimulation of androgen receptor activity in hormone refractory cancer cells
for the compound and determining if the stimulation is below a second predetermined level,

selecting the compound if the inhibition is above the first predetermined level and the

stimulation is below the second predetermined level,
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Claim 48. The method of claim 47, wherein the predetermined levels are those of bicalutamide.

Claim 49. The method of claim 47, wherein the step of measuring inhibition comprises measuring
inhibitory concentration (IC50) in an AR response reporter system or a prostate specific antigen secreting

system.

Claim 50. The method of claim 47, wherein the step of measuring stimulation comprises measuring
fold induction by increasing concentrations in an AR response reporter system or a prostate specific -

antigen secreting system.

Claim 51. The method of claim 47, wherein the steps of measuring inhibition and/or stimulation

comprise measuring an effect of the compound on tumor growth in an animal.
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