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THE TREATMENT OF ANDROGEN- RECEPTOR RELATED DI SEASES
wOhediomvent i on rel ates to indole derivatives, POEEP2003/050783

preparation and their use for the treatnent of

androgen-receptor related conditions, disorders or

R
TRROLES JERFUNEN JHH SREATHENT, OF GYRRPGERT RECERTOR ( Ekp Hith PLSEASES
Compounds possessi ng androgenic activity are useful in
t he tr.eat nent of n,with | oy .endogepous vels o
Th enfiah releies ainggB dathiatv o et BEPAaHon A Bt Brecios the
treatitbho gL dFogdnF RCt stor felatad corditions)disoadees pr diseadcbadd bther
| der n, . to h Pogonadal men or 10 nmen treated with
an P88E§E§8%H§a¥9ﬁﬁﬁﬂale contraception. In addition,
pot ent androgens suppress spernmatogenesis and can be
used as mal e contraceptives. It is thus inportant to

bR LA e oo
enda@enbdineleacis vd gizoulateg phdrogeanie hpandnes wr amdnywith Ssupprefsed

i nce t ave different tissue . distribution
andigBfie eFvs e 3Rt ar PRl ap Sl dhdyn B8 biRPhppadal men or
metesdagpaedith pragestagenscioo intate obnteachstiont. e additibn, petemamerogens

or | ess §elective forbcert In tjiss . _For exanpl e,
suppress SPRUHALPSETER 20 s bEDSHE el SOPEISRIYES " wnen
compounds are strongly hydrophilic or carry an ionic
charge. 20 The subject invention provides
non- st er oi dal ounds Wi th.atfinity.f he dr n
1t s oo lB RBmRutts Wik bidtltrhiey For hspQfodeectoror.
Ndnhgteroidahtompourafs veitid hipheaffinity é@ptho andregert edteplios aredgarticularly

di sorders i.ch,. gan treated with androgens. The .
sl b0 HEY Bt e QiR el By SRR PR KRS g Mfoia
androgenstirmig-ah dbefdesignkd by préjRer choie of dutiRbituehts ®Denheresdrriess

X S .0 ; / P2 7
selgp et ot sl gk B A a0 i BB Bty e
whrarompolinds, ars atrangly dry doophilics et cargt adionid ehgrge.r uct ur e

optionally substituted with one or nore substituents

selected fromthe group consisting of halogen, CN, (1

C-4Q) fluoroal kyl, nitro, (1 CG4Qalkyl, (1 G
The subject invention provides non-steroidal compounds with affinity for the androgen

receptor. These compounds are potentially useful for the treatment of androgen-
receptor related disorders or disorders which can be treated with androgens. The

compounds of the subject invention have a structure according to formula I:

R3 2
x—R
R4
A\
RS N
R!
wherein

X is S, SO or SO;y;
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4C) al koxy or (1 C4Q)fluoroal koxy; 5 R2 is
2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethyl-phenyl,
wEoirts2-yl , pyridin-2- yl-N oxide, 2-benzanPCEEP2003/050783

'35 hao ' |
R Hs Ealéggg?]@glraéggﬁgﬁ&g&% ﬁEte% c?r Hﬂé&?g&?,@(ﬁf}ﬂi\md 8% uhSaturated

ring-strOy bir& optjonadly shbstoyted; WIIRS ohe ot-mofd-lsubsmlﬁltt@)emlckxabc&om the

NH2, CN,. hal C 40 k
8@%%5@3? IP&%EE%QSWF&N@E%MQQE%G)%% 41(8@“% (1s-
.G 6C | t [ 1
4%@2 r@hﬁ fﬁ%ﬂ(b)%llé&ér mor e) ﬁgl)/oggﬁsl onany
R2% D)rﬂ(rd&re‘ﬂl@ akdganoplasnyl, Sﬁ%&%&yMem@I ‘pR&dl] pyridin-2-yl, pyridin-2-

substituted wth (1C 4C) al or one or nore hal ogens,
yl-b-oxige; T-benzapNdrd-henzoicwad mqﬁhﬁgsf@h@r Ranethexyphenyl;

dent | 3C-60) cycl oal kyl CH2R10,
R RECBRRERR Y YDA 55 At T (1c 50 al Keny

R*NY H O1Y,((1 6-ADaidiy! or haldednl G 4C) al kyl est er of
carboxy(1C4 al kyl, (1CG 30 al koxy(1C 30 al kyl, (nono-

R’6s HdiQH,@ @@@Jaﬂwb(YaNﬁhoﬁﬁk hgloger, r(d)@ech)rb‘luoroalkyl NOz,

by oS bl b RO R s B M &he@ﬁ%ﬁam 1C-
A NET A R

S(Onastl wpabﬁwllyr subgtitapdd whhl(1 -4kl btiéedonble Kalogens, or
C4Calk 20 or a salt por hydrate formthereof. In
Rqanw wein R’ andsR’ gactvindenapdertly arsriboGE-6€)cycloalkyl,

oriﬂ e B ol Cea g S e e SR e o,

(1@14@)5]@“:@{& of §eﬁ"08ﬁ§(‘?¢ 1(‘3?&1‘&)‘ @cgeegﬂk&g)aﬁcsm Qﬁg‘f’f(mono or

nitro, i [ uoromet’hox
dl(dC 41@)ah§yll)anﬁ’ﬁomsth21 r(ntonopbedtjlc 4E)al}c§ljamhmmwbonyl ora3 4-, 5-
hydr oxynet hyl - phenyl yridin-2-y
or éﬁ‘?‘& #1e8 MANOQY G, 4 emoz Obgﬁtfgﬁﬁya’éc azolaé%%i ponyarqnatic ring, or

ngﬁ@i}g (S)I%? Eﬁetl&hyl )ﬁ\éﬁ?fﬁﬂal% (5) P 6 %mﬁ'%b 9119
unéfturdted@ihg optionally @hKﬂKNtcd @ith flﬂ-lPGﬁﬂky
(1C-4C)f |l uoroal k 30 N2, hydroxy(lC 4C) al kyl ,

or @sglt oC B@ﬁ@lﬂ@;ﬁntK@FOQS is NHR6, wherein R6 is (1C
6C) acyl optionally substituted with one or nore
hal ogens, S(O 2(1C4QC alkyl, or S(O 2aryl optionally

In BHE éﬁﬂbbaah%t W 0 616 G lahbbd Hfonggfclﬁr h&Rf R di HoRERYSlic,
or 2 WO 2004/041782 PCT/ EP2003/ 05078 I's

sat@(afbd\bﬁ&sﬁﬁlkated\hagstmctﬁ& aptioriafly sabdtituted @p&ndmaencbﬂ mow e
erein RO is

sulz%@% %ﬂ%?dc fromc %éiwn%éwﬁi'ﬁﬁéga h@%m@&% mqro 'methoxy,

trifluoromethoxy or methyl; R? is 2-nitrophenyl, 2-cyanophenyl, 2-hydroxymethyl-
phenyl, pyridin-2-yl, pyridin-2-yl-N-oxide, 2-benzamide, 2-benzoic acid methyl ester or
2-methoxyphenyl; R? is H, halogen or (1C-2C)alkyl; R* is H or F.

In another embodiment R’ is H, OH, (1C-4C)alkoxy, CN, halogen, (1C-4C)fluoroalkyl,
NO,, hydroxy(1C-4C)alkyl, CO,(1C-6C)alkyl, or R’ is NHR, wherein R® is (1C-
6C)acyl optionally substituted with one or more halogens, S(O),(1C-4C)alkyl, or

S(O),ary! optionally substituted with (1C-4C)alky! or one or more halogens, or
2
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(1 G40 al kyl ester of carboxy(l CG4Qal kyl, (1
G- 3C) al koxy(1 G 3Q)al kyl, (nono- or
wol¢4©0448) al kyl ) am nonet hyl , (nono- PCT/EP2003/050783

R’ @é (C % WherdiH mb&ﬁ{w ?)E‘é’éh 1n9§_Pe'3d§nt & 1,33 c56<%’);al yeloalkyl,

er ed nDnocycllc etero ycllc aro
or ﬁ‘,Hszanemle isrHLAdC- m)aﬂi@/la(rldi -R9)dllenyl thgleds)t}ﬂCV\Z(t]alkyl
clic red satura

h _
(152122%% IvlseggoF eay OﬂﬁtlPo"r%]ailsﬁsﬁe&W)aLk%(WtﬁC)@kyl (mono- or

S SRS Yy bk SABRCS SR T By, a3 4.

or Ewm&bcr%alodﬂ@ch&hdﬂh@xﬁf ReterotGelad, I?3}’(5matQ)&(13lon-aromat1c ring, or
G 6Cal kyl, or RS is NHRG6, wherein is (1 CG3C acyl

R and Ro fetm gogstmsthhe&N anheterasiieliop- mﬁ@mbdxgdm@umte
h ind dent |
ol B BB e ARG rpendent ]y

H (1C 50 al kyl, (1C-5C) al kenyl, hydroxy(1C 3C) al kyl ,
(1C 2CQ) al kyl ester of car boxy(|I C 2C) al kyl, (I

In @t&ﬁpdiekemjo@ﬂm&rﬂ@ a:k Kyor, haaasgmpR cuerpIRf is H O, (1C-4C)alkoxy,
4C) al kyl ) ani nonet hy %

CNTL S G By Py oG B, a6 Geagisy b ar R is NHRS, avherein

RO%S Wﬁ&a%?l Qﬁﬁo%@? %%@{ed @t}} ér?ezgre#{)fleplgt 08 s or R’ is
C(@)NWTR)%))/WH&I’@M{ RbhgORP eacﬁmb@ﬁbiﬂmlt%eareai @%Yd%ﬁﬁ]diyl or
yanop hen yridin-2- S Hor F, 20 i S

CH?R mhle(eln é(5)1’5:1 @X§/C)3@N’1 éc -6C)allgrg], hmoxﬁi'%m)ﬁﬂwl , (1C-
4 RS

2 e B2 GO T Bl bR, L

ACHAPAGRED ol B ORI a0 S,

or Rienembmdmfare@)cab ki, hydroxy(1C 20) al kyl ,

nmet hoxy(1 G 2C)al kyl, cyclopropyl. 25 In yet another
enmbodinment Xis S; RL is 3,5-difluorophenyl,

in S Bl RF Ganpogiof o o1 S0 R B hydroxymethyi-pheny,
2-bengaaide PRethoxyPhesyl, PidyhRGYHRAYI or ﬁ@lcm@zZylnR@ [oRRey |

2- hydr oxynet hyl - phen |, " 2- met hoxyphenyl ,
R’ tsyHnOph € hy12@alkoyy GNnF,szICF3RSIOzsh)H]roRE(1Cs4@a,1kyl CO,(1C-

4C&g(liox%§4§)%y4%gg: R{;ICI%W)QS gg%legl)%éol }nﬂ) ﬁlllcl;rolacetyl or
RS DT N Boba RS Tl el dslostsigpyony o

R’ iCHeR awbirtear RENbedi( neC)Rlkyl, hydréx gqm:lmm@neﬁwhoxy(lc-
ridin-2-yl, pyridin-3-yl, pyrimdin-5-yl
2C%kylnﬁml¢pmpy| or pyrazin-2-yl; R2 is 2-nitrophenyl,

or 2-

In yet another embodiment X is S; R'is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl,
pyrimidin-5-yl, pyrimidin-4-yl, pyrazin-2-yl, 3-fluorophenyl, 3-cyanophenyl, or 3-
nitrophenyl; R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl, 2-methoxyphenyl, 2-
cyanophenyl or pyridin-2-yl; R® is H; R® is OH, (1C-2C)alkoxy, CN, CF3, NO,,
hydroxy(1C-4C)alkyl, CO,(1C-4C)alkyl, or NHR®, wherein R® is formyl, acetyl,

fluoroacetyl, difluoroacetyl, or trifluoroacetyl.
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hydr oxynet hyl - phenyl; R5 is OH (1C 2C)al koxy, CN,
hydr oxy(1C-4C) al kyl , or NHR6, wherein R6 is fornyl,
wacaisyk1782 | uor oacetyl, difluoroacetyl, or PCT/EP2003/050783

In gét'afnbﬂl‘éF eRbelhent 5{‘ '1§‘ 3)Sealﬂﬁaﬂ)tpﬂﬁﬁyle§ﬁ‘?(gh@gf ;/)?ndlnSB yl,

[ uor ophenyl , ridin
pypsidimSdyln py?ru;nhdmedr ypy)r pmad1m24r1 YR2 1s B2n1ltr$)phenyl or 2
‘iﬁm trop heﬂ LQ%‘& 20 al k
hydmgyBehyke ?@ylf%r ﬁwH & QDalkem&Wwy(lC 4C)alkyl or NHR®,

e ROFERERY s, A1 OBRGMhprdf ok Biygescadt
conmpounds 6- Met hoxy 3-

(2-ni tro-phenyl sul fanyl)-1-pyrim di n-5-yl methyl - 1H-i nd
In mt@nogw( thpdmmnt,&qeﬁ ] sqhﬂﬂgmlh)myl; pyrldm 2-yl, pyr1d1n-3 -yl,

pyru?x}é{l }r(]l or é}ﬁt@ﬁ%@lﬁ ]]:RI? |r115) -:n?trgph%%gr E)I-i (1C- 2C)alkoxy, CN, or
NHRWWh@fc"‘n §5 Y¢ PRRRY acki1 )] MfRdfeB CRTRBRIaLEN, ot I@Mﬂﬁ&%ﬁ&&yl

ride,
Nitro- phenylsulfanyl) 1-pyrimdin-5- yI nmet hyl -
H i ndol e- 6 carbonitrile, 3-(2-Nitro

In g pRasificsembedinont thesybjest mVﬁnQOIyPWéfidﬁ??IthfF FPMAeIds.GsMethoxy-3-
(- Eglﬁ’lz%e)“g'g“ by @' @rﬁ{‘/ Pyl E-indols, a2 Niteay - o ¢

ph&@/ﬂ@dﬂﬁﬁ ﬁﬁdmallﬂlnﬁ\btﬁ)'ﬂ t&34ndole- 6-carbomtr11e 3 (2 -Nitro-
Ni't ro-phenylsul fanyl)-1-pyrimdin-5 Imsth

phemyulwdﬁanyla-lyp)]ndmmelm@byl Irﬁ-ladtdt:%srar trdemeydtoc}alorsdesi'» -(2-

s R ARl Bl o

ph%&Hu?%ag;/(lﬁ”lt%ny ?(H%l hg%-}(ﬂt};otrlél\é;craflg&ﬁ&gé N-[14Q5:Difluoro-

beﬂiyl)RB(I-Sutffa( @M(yﬂi&lw}ll) NWF@I{@I% 7#3-2-Budio- zﬂ:l&thnﬁael@dw [3-(2-
or CH2R10, wherein RO is H (1C 2C)a|k}</] i
Nigsg-gheseyjgul any By kipyyimidiarS-yiseatavly | Hindaly ey Ryformamiden yet
anot her enbodi ment Rl is 3,5-difluorophenyl,
pyridin-2-yl, or pyridin-3-yl; R2 is 2-nitrophenyl, or
In RediiEHeRBHMEH B XROSIR! is fﬁdﬁﬁu&sﬁﬂé}{w%yﬁ%)n-zme%ﬁﬁdin%yl 3-
is H and RO is CH2RLO, wherein
ﬂu@Oﬁ@l&ilkSHcyanqphanﬁped fniitgophebpld Ries2 - mttnqomw @ehydroxymethy!-

% O‘?X?Eﬁ }ﬂe% M?&H%g’gva)‘liﬁﬂﬁd oEiocarboxy
R E&@%@%%@%@h‘? LR S COR s g

2C§&1kyl§h)%r5xytllﬂ w@mlgh;eaxyﬂnethpxyqlm -DESlyl, pyridin-3-yl,
3-fl uorophenyl, 3 -cyanopheny or 3 -nitrophenyl; R2
is 2 -nitrophenyl, 2-hydroxynethyl- phenyl,

. %ét”eé@fﬁ%%%%ﬁ%ﬁﬁ%ﬁoﬂ%&gpéehha"k%‘-égéhbyrﬁ*g‘mi-f-yl;
R2i 8 159 8.

K SESRABER, e 8.f R R PTG i
and R sﬂlﬁklkpwhémm RE)ialkyor (162C)alkyl.

In a specific embodiment the subject invention provides the compound 1-(3,5-Difluoro-

benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indole-6-carboxylic acid methylamide.
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(rmono- or di (1C 40 al kyl )am nonethyl. In yet another
enbodi nrent Rl is 3,5-difluorophenyl, pyridin-2-yl, or
w@yoairsB-yl ; R2 is 2 -nitrophenyl, or PCT/EP2003/050783

In Petindthex ¥RBb he 'R3 3 R
n ST REOBerDEIDS R 3 ik HBRy Fyr e s bffin 3.y,

3-flunseptieny RBecyagophenyl,orschitapheny lhR His@epittophesy)) 2+kiygroxymethyl-

phéthd ZistER Pl Comnams0r b T S tuiss R C(ON® R,
wh%reﬁﬁ’: R5 2l R ‘éQétPind%?&?d’énil?/?ré Al H qep f\@ﬁ’@f&ﬁ,g{ mqyﬁ%

H i ndol e- 6- carboxytic ac di methyd arii de
SCMk,)ds( tGraC)akanytplowdrdxy(fl Ct B€)al kot e(rlt] -90)atloodydt 0s3@alkyl, or
asi ¢ amne function, the conmpound nmay be used as a

(mP?‘éé’r@é(slg %@)aélsvlmgmﬂwéuu cally acceptable salt

such as hydrochloride, acetate, oxalate, tartrate,
citrate, phosphate, naleate or fumarate. A conpound

In P&eMbthen embedintt R‘\\iﬁﬂtﬂ-@lﬂﬂubﬁ)pﬂe@}ﬂnpﬁﬁﬂlﬂ - 291 @efpyﬂeﬁh 3-yl;

above a salt thereof, 20 a regte thereof Pr-a g
R’ p aditeaphenyds ev2-hydrexymesthod- mwl R is B(@)NE R )pwherein R® and

R G mERra S e K St o WEREIRR ¢ Tl RUF OB R hydroxy(1C-
3¢ el%[}?/bp gr?d§§£dyeﬁ5}lge;cb32{g%ﬁyu'gsgalb%lyl i st :Lt albﬁillyl gr oup

substituted with one or nore fluorine atons;

cycl ’gl Kyl |s a cyclized, unbranched. al kyl group
In 3 8pegyie @B ofiinent Higcsubtaet invention, prayiasiths CIRROWIHE1 1(3 |§eDlﬂuoro-

oo Bl ARG o BIB9S

branched or unbranched al kyl oxy group, for exanple
In thiekdpdsex that etcb;dpouyd of 82 1pvermdnwoy1tani1§wba@@yin(in@yfunctlon the

but yl px se tert- byt
oot bE §s LA iRE a5 iapsatiiy deieptabftalisuch as
hydocklofideicicetaee, @kama, tatrgte, chrage, lpihmphater, npd¢ate ye fumarate.
hono- or heterocyclic aromatic ring system such as
phenyl , naphtyl or pyridyl; a nonocyclic ring with 6
A Qnmmmidsacmrdfr@“noetﬂe froventier is a emypoursl a defined above, a salt thereof,

N T N I T
aryl carbonyl such as a benzoyl group; al kanoyl neans a

ol RSSO [ MR B RIS

alkyhss acloapahied cbr ambranghed elkat gubupctor brampptmethsgl, &thsa,l propyl,
RobRIPYP bty 1S8R h L8 -butyl, hexyl, and the like;

fluoroalkyl is an alkyl group substituted with one or more fluorine atoms;

cycloalkyl is a cyclized unbranched alkyl group, such as cyclopropyl, cyclobutyl,

cyclopentyl and the like;

alkenyl is a branched or unbranched alkenyl group, such as ethenyl, 2-butenyl, etc.;

alkoxy is a branched or unbranched alkyloxy group, for example methyloxy, ethyloxy,
propyloxy, isopropyloxy, butyloxy, sec-butyloxy, tert-butyloxy and the like;

fluoroalkoxy is a alkoxy group substituted with one or more fluorine atoms;

aryl is a mono- or polycyclic, homo- or heterocyclic aromatic ring system, such as
phenyl, naphtyl or pyridyl; a monocyclic ring with 6 atoms is preferred for use;

acyl is a (substituent-)carbony! group, such as an aroyl or alkanoyl;
5
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5 The prefixes (1 CG4C), (2C4C) etc. have the usual
nmeaning to restrict the neaning of the indicated
wgQreup4i7e2t hose with | to 4, 2 to 4 etc. car boPCHERIB3/050783

hal f fl ine, chlorine, b ' d
a0y D5 HQ TR LR 3 b REBUEBIPrar 1 i ty and eff | cacy of
alkalﬂ@;lmmbl g arfdamplcsral l@b’tvlﬁ@btt;)@ylt gtieulifhdh;asemghsaln awyleaﬁdwﬁﬁpt anoyl;

uita use.in the treatment of  androgen-r.eceptor

carpiiy ety CPbL St A e Shitinoiind &R SEees adifeq”
carh?}iﬁaﬁﬁdh@@l@ﬂga cantd)xyhsyﬂisﬁgﬁ?tst ic nethods f ;)c ussed on

t he ano catjon andr ogen recept. in .
Tt BRorBES (16-4BeQ 467 63 havs e R ikl 8RS, fgfeaning of
thefindicated %doﬁpatorthﬁse withéltbeld 2\t6$i eac_ntcaTbmh agdﬁﬁs;c onpounds

rding ~to.the,invention. i cal androgen

nalBEEEfen % Ohdiitd, SpldhtRhbichling AR IBRs T or “rml e 15

contraception and nmale or femal e hornone repl acenment
o RSB B G R B S i
invantivmirake themg suitable foaluse imtheftesathentufrmadropenascepsbr @iated
disGisfe oSy B fingien SiRedlor: B aRIEHY P4 B pleiBpstigmefhods
fodl?&edlmﬁg_efamnmf arfd/ott lscaxjxrrpoﬁmﬂalsogenrreqtdmors in eprioad iisz;lnes. For the

of a medicine for.treating androgen.insufficiency. .ln .
ot e 4 o8 B RS rSE R ERECP Pt o S Recording
to thesnvdntioneTigpitaliandtagehaeccoptaretadatitréaimentstare thdse fad male
coSBipPlp PR B P e Bk RSB s M flefion
pett@neto a miettodar tieatrhgriafandrbgen irsafficiednyy by administering to a male
or 9141E BiuR op e A PR s B o SR S st el B e subiect
inveatiomsEhersnbgect mvehtigvhalsd lies imathe usedf anylofits composndsSfonthe

I ; ) Fot , . ;

oo oy FEPHATS FOPRRIB B SASABPhBLIFHORory o
invehtion, ke tesmstabfimgen tisuffieercyCdste be epddrstood topertEn to all kinds
or GRBLER RS IMHESPL 8%l RS OTPRY R to ow
testuterey leeels swh aseh dypogormdel membr baepin particnlarwhe ahdmgen

insffrieey 0 B U 3 bR O e IR i al B g reth B e
teswstpromtalielgl, winich atmals indieduakintims as alresultabfeag@qthe compound of the

Y I T T W e
malenemamitaceptiont. tn theswntaxt of eradgyontileptsan tlectompowerdt dfche invention
e Rk RUERIIBSTES 1 SHES AFRRABAAE ARTRR P Bagseprion i
whichphsteribaetsichals laypragestqgealdrd RRIH(lweinizimg hormone releasing
oL S e ST PR yshiG e s
contraceptive substance.

Thus, the subject invention provides any one of the compounds of the subject invention

for use in therapy.

The subject invention further encompasses a pharmaceutical composition comprising a
compound of the subject invention and a pharmaceutically acceptable carrier. In an
embodiment of the subject invention, the pharmaceutical composition is for the

6
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WO 2004/ 041782 PCT/ EP2003/ 050783 treatnent of a
di sorder selected fromthe group consisting of an
wapanogesz receptor related disorder, an andr OBETYEP2003/050783

treatfleAt O idQrgler sddtte R FHPIRE drospy COhGHANL ¥E ahhgndrogen-receptor

subj.ect inventjon further provides a use of_a, conpound
rel%iﬁg diserdein AtvANdspEsn late(bdiserdes aed androgen igeutgiciency,

medi canment for the treatnment of androgen-receptor

rel ated di sorders, androgen rel ated di sorders and

androgen insufficjency., The subject inventiqn further
The, 1bieFlo e Bt THORETTOVIdead e o AicoptRouAd <3| the iyention for the

mah0 A& ©f athediBardemstios thd greftineal oﬂﬁddr@geﬁlréo‘épﬂﬂtrerated disorders,
el at eiq{d(%laordcﬁr,ggﬂ drogen rel ated disorder 10 and
anATbEACT ASAFITY @@;Q%‘Wpllnﬁ {155S¥%ni ni stering a
phar maceutically effective anount of a conpound
according to the invention to a subject in need

t her.eof.. The ¢ ounds .of the.,inventian fyrther be
The, Wi ipvsntiond SR Pensiony Mstiod s dreating 2 disprdgieiected from the
graviph@hsioing ofl s andiigsn-répeorireRitdd disondenainrandrogen related disorder

and HRAr G isa TG, PP 8 BT i S PR AR-galTy effective
amatumssfaseinpmsidsaccandirgstol the mnention tosabjeatrin ated tHeyeof.

I i podystrophy, reduced nuscle strength and function,
side effects of chenotherapy, chronic fatigue

Th%ggﬁr@%ﬁds %ﬁﬁ% ﬂ'}q’ nﬁé{? %%gffﬁgnéﬂge{ lgﬂl’eﬁﬁ k@%&?ﬂ}%ﬁnem of osteoporosis,
as Wenak biRPbone GRbRJEES %Bﬁé%@ﬁ&r?fbgaﬁ,ngm% jealS fra?l%{,-gﬁﬁl aging,

compounds of the i1 nvention nay be adm nistéred i'n
mabolny pogohadismyfdninale s¢xuay dpshinctipmg gestmegepausalsyat ftoms,
androgens. The conpounds of the inyvention can be
atheraselgEQsEs: Bplastiy arsdiapmusgHar amphy. Hpodystrophy. refgts:eéﬂnuscle

. ot . i | .
soBfPIhT RN SHAY 5 8P oullEf, AREL AL Yobline enin
pr@ﬁ@ﬂ%ﬁ&rﬁlﬁﬁa@ﬁﬂ)! efhexia, fonisedtabblic biage, I656RS iMPairment,

exanpl es the follow ng abbreviations were used: =
maly enntrepeptnmaand @thericPBA = neta chl oro perbenzoi ¢ aci d

30 THE = tetrahydofuran TBTU =

2- (I H benzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um

r . —_ i1 2 -m
Tk e G P 1 A P SR ogens,
prdggstogehhmd other androgens.

The compounds of the invention can be produced by various methods known in the art
of organic chemistry in general. More specifically the routes of synthesis as illustrated
in the following schemes and examples can be used. In the schemes and examples the
following abbreviations were used:

DMF = dimethylformamide

mCPBA = meta chloro perbenzoic acid

THF = tetrahydofuran

TBTU = 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium tetrafluoroborate

DIPEA = diisopropylethylamine

EDCI = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
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WD 2004/ 041782 PCT/ EP2003/ 050783 HOBt =
1- hydroxybenzotri azol e NMM = N-net hyl nor phol i ne SPE =
wGeolosd4pbase extracti on RP-SPE = reversed phaseCERP1003/050783

pha Lra Ql\%g = di net hyl sul f oxi de DCM =
di ch orﬁgrrelt ﬁ% &#'Z: f Q@i hydr ot est osterone NWP =
1- n@ﬂv@»ﬂ‘zﬂﬂycﬂlylmmhoﬁm DVS = dimethyl sul fide 10
W t g ure the following trivial
nangssﬁEgr gaﬁ%gga&%rctﬁgeabl y for substituents R
and R2SPEr+ wivarsed pheseCfolidgibabe evetraetior- pyr i dyl
pyri = dyl pyridyl-3-yl 4-pyridyl
pyrl I:OZ:- Fme%%f%lf?%l{dren dyl pyrimdin-5-yl
M_ﬁl’rﬂmlommelthandl n- 4hyl 2I 5V|Io?/raﬁyl pyr azi n- nyl
%@gm enmes |- t he meanings o
the SI?/?T’O ?a C rrrg{spog t% the definitions given in
t he W@w busethuk-2pymolidinops Substituted indol e

conm ﬂeﬁ?*’?ﬁ fre 3 were prepared in two steps

fromt correctly substituted indoles of structure
Vi a tvvo different routes. In the first route a

Wlﬂbfég@&f d&’n@'ﬁ‘@rﬁ:ﬁﬂﬁ&ttﬁ fbl(l}gﬁlng t{f\fnaﬁﬁ{.&ﬂl%@%séd m%n%erghaflgegbly for
Su@tlﬁa’m@g%nand‘rﬁsyl ate or tosylate, with NaH or Cs2CO3 as
a basgidihabg or NM?ﬁﬁE pd 0 roomtenperature, to

gi vé a conpound re 2. Structure 2 is then 30
sul Zapyidried at thepm@nﬁosltl on of the indole ring by
reagt th a sul 2pjoride in either CH2Cl 2 or
dleth‘{ﬁ g‘l"‘h at gfrﬁn rature, to give structure

. Proviriy] second rDYIltl@’lt ¥l two steps of the first
rougej_ﬁg;ﬁm;cgyersed phiRidiRsLpct |y substituted indole
of 7’

2,4-pyrimidyl pyrimidin-4-yl
2,5-pyrazyl pyrazin-2-yl
etc.

In each of the Schemes I-VII the meanings of the symbols correspond to the definitions
given in the previous paragraphs.

Substituted indole compounds of structure 3 were prepared in two steps from the
correctly substituted indoles of structure 1, via two different routes. In the first route a
correctly substituted indole of structure 1 is N-alkylated with a halide of type R'CH,Y,
where Y is a halogen, mesylate or tosylate, with NaH or Cs,CO3 as a base in DMF or
NMP at 0°C to room temperature, to give a compound of structure 2. Structure 2 is then
sulfanylated at the C-3 position of the indole ring by reaction with a sulfenyl chloride in
either CH,Cl, or diethyl ether at room temperature, to give structure 3. In the second
route the two steps of the first route are reversed: the correctly substituted indole of
structure 1 is first sulfanylated at the C-3 position of the indole to give structure 4,
followed by N-alkylation with R'CH,Y to give structure 3 (Scheme I).



structure 1 is first sulfanylated at the C 3 position

of the indole to give structure 4, followed by
wokallyi7at i on with R CH2Y to give structure 3 PSrRRI3/050783

). 35 8 WD 2004/ 041782 PCT/ EP2003/ 05073-R2HS- R2 C12

CC04 R4 RBRRARRYCHRERRARSRL 2~\\ Q, S

R2 SR2 R5 N NaH or Cs2CO3 J N Et 20 or Cl2J N

DMFor NMP R1 R, Structure | Structure 2 $tGCucture 3

&, S/’ Et20 or, CH2CI2 RRRAR3 BR4A R3 S-FR2 CH2 SRy RS

RS \ Rl 30 2N NaH or Gs2¢C3 N H -gr NVP RI S-R2
R uke 4_§_1_Lu.at_ur_e,3 R5 "@’- Sul f idg of Rrs \
struct'Nfe 5 Naaer bgcopt ai ned by \oxi dat ,on, of, the N

corr esBondi myrzahftibde 5 (Structlure 3) by redction with
e.g. 0.9 equivalents of nCPBR! Sul fones of structure B1
can be obtained by oxidation of the correspondi ng

S\ rfqudeet (Structure 3) by rsaetie@n with e.g. 3 Structure 3
equi val ents of nmCPBA (Schene Il). R3 0 R3 R3 0

c”S Rz
Et,0 or CH,CL,

Y

R3 R3
R4 A
S-R2 ,CH, Ré S-R2
R1

R5 \ - R5 \

N NaH or Cs,CO, N

H DMF or NMP P

R1

Structure 4 Structure 3

Scheme I

Sulfoxides of structure 5 can be obtained by oxidation of the corresponding sulfide

5  (Structure 3) by reaction with e.g. 0.9 equivalents of mCPBA. Sulfones of structure 6
can be obtained by oxidation of the corresponding sulfide (Structure 3) by reaction with
e.g. 3 equivalents of mCPBA (Scheme II).

0
N ‘é-Rz mCPBA SN~ S-R2  mCPBA SN g-Rz
. /Q—X (09eq).2h . m (3 e), 6h s ,@—ﬁ 0
N N N
R1 R1 J R1
Structure 5 Structure 3 Structure 6
Scheme II

10
Scheme III describes the synthesis of compounds of structure 3, in which the R? group
is a phenyl ring substituted on the 2-position with either CO,Me (Structure 7), CH,OH



R4 SS-R2 nCPBA R4\ S-R2 nCPBA R d"\ S11 \ R2 R5
(Peq) 2h R5 (3 eq), 6h RS O INN NN R1J R1) R1)
woootrBe 5 Structure 3 Structure 6 Schene | | PCT/@P2003/050783

SRR CON BRI oI Rusn%s 1R TGS Phegre 10 or

ChNs(Hnicitreiti2yl on the 2-position with either CO2Me
(Structure 7), CH2OH 9 WD 2004/041782
PCT/ EP2003/ 0507%3 (Structure 8), CO2H (Structure 9),

CONHMe (St ructyire 10), C(]\IH2§( ructure 11) or
0 O 0- Q4 R3 C' R4 RSS E

(Strycturg-32

Rej H4 R4 R3 \ THERS N s Z REAH, N\ r
e 6 St re truE"fFu;eS
RST er Heu@y N- %0 S MeNH2 R4 R3

N Rl))Rl) Structure 9 Stchture 10

R1
Structure 6 Structure 7 Structure 8
LiOH
THF water
H
OH N—
(0] (0]
R3 R3
R4 S MeNH, R4 S
——-
R5 \ R5 \
N N
R1 R1 )
Structure 9 Structure 10
NH,
TBTU
DIPEA
DMF
NH,
0 NC
R3 R3
R4 S T1.0 R4 S\@
Et.N, CH.C!
R5 \ 2 % RS \
)N N
R1 R1 )
Structure 11 Structure 12
Scheme II1

In the first step a substituted indole of structure 6 is sulfanylated at the 3-position with
2-(carboxymethyl)-phenylsulfenyl chloride, which was prepared from
methylthiosalicylate and chlorine gas, to give a compound of structure 7. Reduction of
the methyl ester moiety of compounds of structure 7 with LiAIH, gave the
corresponding hydroxymethyl compounds of structure 8. Saponification of the methyl

10
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NH3 TBTU D PEA DVMVF NHZ O NC R4 R3 - RA R3 S Tf20 S
R5 \ Et3N, CH2ZCI2 R5 / \ \ \ / INl N R1J R1)
weootrse 11 Structure 12 5 Schenme |11 | n t heCT/EPBD3/050783

bstitut.ed_.i ndal e of .structure, 6 i,s
estEhhpishy Phroupancs RE s T i hyaroxids gave the
corZespoadihgxyibeiilit heif kempoands efytrucalit 9r THe carbbkylic #¢id moiety of

copits 57 s TRar ts SAaRe i ol ArbP st e

reatrmmwhthethma;UTBTw and [0IPRY0 unDMIP fit mbnutetnpeeatﬁrmﬂyrthls

| H4 the Q ond| drox und
meb\’dé Sttr?lu oggaponl Y1eat e@ﬂ' lm% Sn"{éste %’the %anﬁ
strW&/lGMisSﬂ)tﬁiﬁ&'d Bh20 081038y 8&d asstheamnm Heyydxfatlon of the
u f I t ' r.oxd

ber%%g}?&’eclgl‘rafeg Bg %ﬁcﬁ&k?&f\g&h “'111’%(9 ahd Ergét@ghnlg%rﬂen@s’%lgfcﬁ AffSrded the
corsgspanding defzoninide cmnpwm mfcstmchn“e Adi(8¢henuf I onpounds

of structure 9 can be converted to the correspondi ng

carboxam de by reaction with an am ne, TBTU and D PEA

in DMF at roomtenperature. By this 5 nmethod structure

10 was obtai ned when methyl am ne was used as the amne

and sfgructure 11 was obtaingd when NH3 was used as s

t 14 nes-dehydrati on d:f“' the lbegzam de noiety of4 S‘RZ
—8tr 11 WIlI'dJH Tf 280 thyI anm mersRe  CH2 G

affo the “@GMahespon | n oni t rgh& fgarpou

struct ;Jie 12 (Sewene 119). 10 N RS RAGHE) dBP%'\ SR2)

SR2 ORHO / O N di oxane ONED)CDCI
HI'(BTU, DIPEA
Structure 13 Structure 14 CH,Cl, Structure 15
R3 R3
R4 S-R2 TR0 Rd S-R2
0 N \ Et,N, CH,CI, NG §
) J
R1 R1
Structure 16 Structure 17
Scheme IV

Scheme IV describes the synthesis of compounds of structure 3, in which the indole
ring is substituted at the 6-position with either CO,Me (Structure 13), CO,H (Structure
14), CONR®R’ (Structure 15), CONH, (Structure 16) or CN (Structure 17).
Saponification of the methyl ester moiety of structure 13 with lithium hydroxide
afforded the corresponding carboxylic acid of structure 14. The carboxylic acid moiety
of structure 14 can be converted to the corresponding carboxamides of structures 15 and
16 by reaction with an amine or amine salt, in the presence of EDCI and HOBt in a
mixture of NMM and DMF or in the presence of TBTU and DIPEA in CH,Cl, at room
temperature. Dehydration of the benzamide moiety of structure 16 with Tf,0O and

11
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NN water N\MM DMF R9-R8 R1 R1 or RI  TBTU, DI PEA
Structure 13 Structure 14 CH2CI 2 Structure 15 R4 R3
WRIRB4B8R2 Tf ZO S-R2 O Et3N, CH2CI 2 NC H 2 Nedd/RP20Ri)50783

. Str.u re 1 rycture 17 Schenme |V Schene |V
il itisad Qs FiloRleditee iesbndindenemicls donhpRAGof structure
17 (SchehiedV)t he indole 15 ring is substituted at the

6-position with either CO2Me (Structure 13), CO2H
(Structure 14), CONRBRO (Structure 15), CONH2
(Structure 16) or CN (Structure 17). Saponification

of the nethyl ester noiety of structure 13 with
[ithium hydrox{de afforded the corresponding

Gg¢ boRglic aci dh of structurg 14R3The carboxylic ggid R3

F
nmoiety of strultlare 14 can be—gonverted to the
0 o@ow ngRtar boxani deg @ t ur e§ndlp anchﬁ \
by reasgon wbh s am ne or in the? N

salt, e
presencie of EDCI' and HOBt in a

] xture of NWM and DMF
or in the presence of TBTU and PEA in CH2Cl12 at roe
tenperature. Dehydration of the benzam de nviety of
Stiuctaeuse 16 with Tf 20 and Blrudoe 2004/ 041782 Structure 20
PCT/ EP2003/ 050783 triethylamne in CHg 2 @f f orded

the correspondi ng benzonitrile conpound Jlof
17 (Schemre 1V). RA RBYRA RB R4 R3 /ZCH 0
SnC12_ H2N N NaH, DVF ) N R1) Rl) Structurg 18

Structure 19 Structure 20 Py Et,Oor
o R4 R3 Ra S 27 ¢l CH,CI,
b e R
27N \ <~ R Z7N \ "
N Et,O or CH_CI N
) 2 2v12 ) R4 S-R?
R1 R1
H,N \
Structure 22 Structure 21 j‘
R1
Structure 23
Scheme V

Scheme V describes the synthesis of compounds of structure 22 containing an acylated
amine functionality on the 6-position of the indole ring. These compounds can be
synthesised from 6-nitro indoles of structure 18 in 4 steps. In the first step the indole of
structure 18 is alkylated on the nitrogen atom by reaction of a halide of type R'CH,Y, in
which Y is halogen, mesylate or tosylate, with NaH as a base in DMF to give
compounds of structure 19. In the second step the nitro group of structure 19 is reduced
to an amine group by SnCl, to give structure 20. Subsequent acylation of the amine
group with an acid chloride of type ZCOCI afforded structure 21, which was then
sulfanylated at the 3-position of the indole ring by reaction with a sulfenyl chloride in
either CH,Cl, or Et,O as a solvent, at room temperature, to give compounds of structure

12
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00 ZOCI'SSRR2 or O Et20or M RBRAR3BZKk C1
CH2CI2 1A S- ~0zINC'S R zAN R3 N Et20 or
webklGl2iBb R4 S-R2 R1L RL H2ZN \  Structure 22 SpCTVEPRINSE050783

. N RL Structure 23 hene V.Schenme V_descrjbes
2 s Sl dp oAt 4 SR LA ERrs 2 HED 5 sV ISGRT Shiapiag afforded
stractui@@3l at ed ami ne functionality on the 6-position of
the indole ring. These conmpounds can be 10 synt hesi sed
from6-nitro indoles of structure 18 in 4 steps. In
the first step the indole of structure 18 is
In StherhaVdds dectibed howrmgthyl athem bf) strecorei 26 cad ba dhedviedevith e.g.

e AR

of structure 19. In the second step the nitro group of
structure 19 is reduced to an am ne group by SnCl2 to
gi ve structure 20. Subsequent acyl ation of the am ne
15 group with an acid chloride of type ZCOCl afforded
structure Z, Wmech was then sulfanygated@t the
3-position o i RdB2e ring by reacti i tJp~R2

a. sul feny} A & in either CH2C

sol vent, at roomyenperat BFePMR o gi ve co
structure 12 WO 2004/ 04178ZPCI/ EP2003/ 050783 22.
Direct sul fanylmtion of a conpound of strm
with a sulfenyl chloride afforded structure 23 In
Schere VI isn%’@‘éti"ieifgd how met hyl et her s8I &%uct ur e
24 can be cleaved with e.g.. 5 ? 3DVMS in THE at room
tenperature to hydroxy coﬁﬁlﬁ‘fﬁj of structure 25.

Scheme VII describes the synthesis of compounds containing either an acylated amine
functionality (structure 28) or a sulfonamide functionality (structure 29) at the 6-
position of the indole ring. These compounds can be prepared from 6-nitro indoles of
structure 18 in 6 steps. In the first step the indole of structure 18 is alkylated on N-1 by
reaction of a halide of type R'CH,Y, in which Y is a halogen, mesylate or tosylate, with
NaH or Cs2CO; as a base in either NMP or DMF to give compounds of structure 19. In
the second step the nitro group of structure 19 is reduced to an amine group with Fe and
NH4CI in an ethanol/water mixture to give structure 20. Subsequent acylation of the
amine group with di-ters-butyl dicarbonate afforded structure 26 which was then
sulfanylated at the 3-position of the indole ring by reaction with a sulfenyl chloride in
either CH,Cl; or Et,0 to give compounds of structure 27. Then the amide functionality
at the 6-position of the indole was cleaved with trifluoroacetic acid or HCOOH to give
amines of structure 23. These amines can be converted into amides of structure 28 by
reaction with either triethylamine and an acid chloride in CH>Cl, (method a) or an acid,
TBTU and DIPEA in CH,Cl, (method b). Sulfonamides of structure 29 can be prepared
by reaction of amines of structure 23 with sulfonyl chlorides (method c).

13



R4A RSBRARB SS~SR MONBF HONRL J THE Rl )
Structure 24 Structure 25 Schene VI 10 Schene VI

wdeenniutmes t he synthesis of conpounds contai ni PQT/EP2d0ED50783
an agyl atRd am ne functio §l|ItF§8 (structure 28) %r a R3
sul fon de functilonality sture 29) at the

posj t i t heriTdel e ring. R cotmldfds cap b
z)p'gre ) ndel ?{]

pr TFF‘TI esNe tra‘ggm
steps. In Ghe Y&t szf;:toepthelndleo cture 18|s)

al kyl ated on MM B)MI5 reactiom-0f a halide of type gy
R1CHgWyctirdugnhi ch Y is a hal eggdye f@syl ate or tosylﬁggure 20
with NaH or Cs2CO3 as a base in either NW or DI\/F

gi ve compounds of structure 19. In the sec &80,

the nitro group of structure 19 is reduced t&@n gm nie
group with Fe and NHACI in an ethanol/water WTr e

to give §45ructure 20. Subseque acyl ati on of the

am ng4 gr QUp Wi h di -tent- bm | /dic r% nate afforaed |
struct m %l/éﬁ &g at the
3- pigeTt \ le rN eaWthm \

suI fenyl cNlorideoin e'btzlier 2 or cHc20 t@,é\{ N
conpounds )éf st riieReH enp7. OThen,tJhe ampde

function®d ity afHHe 6-positi®h of th&,®ndol was
cl e&VetHad h ©.f | uor oacetl cStaletiig 2dr HCOOH t o gi v étructure 26
23. These am nes can be converted
mt;& es of (e 28 by gieaction with either
tri ﬁj\qg_gan act Ch|0f|§jﬁln cH2d 2 (et hod

% an aci'd TBTU and™~R| BEA in CH2C12 (nethod b).
Sul &&H i de Dﬁ%cture 29 van be prepared by

n Yof f struEbl th sul f onyl
%"P&é%o("ﬂ?e %ﬁ)gs 35 Wrboas oa1ren S o

PCT/ Epzo/ 050783 R3 R4 RBiNgdEM R3 R4 n RN\ / \
W \,STRRe, NH4C30. | H2N H NaH Cs /SCR8 N
Etoh'ﬁ I\DI\/ForNI\/PRlJRlJ St 8
%L%%tuej‘ Structure 20 (X(CO)gz,Bg;J(},2 N

R1 R1
Structure 28 Structure 29

Scheme VII

The present invention also relates to a pharmaceutical composition comprising the non-
steroidal compound according to the invention mixed with a pharmaceutically
acceptable auxiliary, such as described in the standard reference Gennaro et al,
Remmington: The Science and Practice of Pharmacy, (20th ed., Lippincott Williams &
Wilkins, 2000, see especially Part 5: Pharmaceutical Manufacturing). Suitable
auxiliaries are made available in e.g. the Handbook of Pharmaceutical Excipients (2"
Edition, Editors A. Wade and P.J. Weller; American Pharmaceutical Association;
Washington; The Pharmaceutical Press; London, 1994). The mixture of a compound
according to the invention and a pharmaceutically acceptable auxiliary may be
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EtSNNW R3 R4 RBR4 R3 Rth S-R d:1SH2ZN\ CF_ oC |
F22 N Nor 0-~ NCH2CI2 04 N HCOOH J R1L CH2C12 O R1)
wR200404R%2 Structure 23 Structure 27 Struct ur epCHEP2003/050783

coRigh el i AR 1, IR ey b oy capues

or RppBSitdriest Bp @nezahs Bﬂpﬁﬁnﬁcaﬁi@llﬁl&ul‘ﬂ&bl& lﬁlﬁldsahéxlcompauﬁds can also
ucture 28 St éour e

be fpriegias ivBHEPThRRebBpdh Ml r7 Sonutiohe St oigi, e lsion, or
as g sprapse. £ rasalcspogy. IFer ngkidpedovage usits req. dddlets,ahp asedf

cor%%ﬁ&&ngal rﬁ%gﬁ&e% P\?chl eﬂ\lfﬁﬂatr% ac%}&h%t@%%&eng bmde ansd the like is

phar neceu accep e al UfEh
cordespkantd}bdin gmdrﬂeanstmnadaa@utiealdy mptaﬁhmthlntmveewhiadh,does not

NG B0 T FORG) AALFAGHL 6, B ERETHR Sppouncs of e
investiercinal lajsorker incBdedirmamimplant, eagivahting.ct patting) gel, and any
oth%éh%@%{iio%?o%ﬁdeﬁ%ﬁeﬁs@re made available in e.g. the

rmaceutt cal Excipients (2nd Edition,
Editors A. Wade and P.J. Weller; Anerican

Su@%@é %@ﬁ \kalég :wl‘tgag e ! c%h{ﬁgrtlon\!\?glg E? dh 1st§1fé)‘§1 uaclude flactose,

starsbnpl ase dpgwgﬁmsr@\dttbe like, Qrmgqturp@themqf uged in suitable amounts.
phar maceutically acceptable auxiliary may be

The dosage amounts of the present compounds will be of the normal order for
pharmaceutically active compounds, e.g. of the order of 0.001 to 50 mg/kg body weight
of the recipient per administration. The recipient can be a human or an animal in need of
an androgen receptor-related treatment or an androgen treatment.
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14 WD 2004/ 041782 PCT/ EP2003/ 050783 conpressed into
solid dosage units, such as pills, tablets, or be
w@r@amsserl i nto capsul es or suppositories. BypOEEP®O®H50783
har maceut J.c a Iqu|ds t he conpounds can
ThgpignPBQI %%q?@%d§¥t%%ﬁﬂ V@E%Fﬁﬂ“%?%paratlon in the
form of a sol ution, suspension, enulsion, or as a
. hasal spray. For making dosage units, e.qg.
Ex?gﬁﬁéﬂs the use of 5 conventional additives such as
Exahﬁ#gis colorants, polymeric binders and the like is
enpl ated. In general any pharmaceutically

1-(3%EH ﬁtﬂ)ﬁb %ﬁmi B' ﬁﬂgthw % (Zdﬁ}m% Jh%hylshﬂé&r]{ ?F—Je mWDIeh(éomDound

or ne d(..l CdiT 0t I

grenR e m%a oplren:
3.L 5,_ gi naI ri ng a patch a gel, and any
R lel_?rﬁ CfM}é tion for sustained release. 10 Suitable

carriers with which the conpositions can be
adm ni stered include | actose, starch, cellul ose
derivatives and the like, or m 2Nres thereof used in
sui tabl e anbunts. The dosage s of the present
conmpounds wi |l be of the F : for 15
pharmaceutical ly act i Vg—& , .g. of the order
of 0.001 to 50 ng/ kg body weinght of the recipient per
adm ni stration. The reeipient can be a human or an
animal in need of an a gen receptor-rel ated
treatment or an androge eat nent. 15 WD 2004/ 041782
PCT/ EP2003/ 050783 The inyention is illustrated by the
foll owi ng exanpl es. Exanples Exanple 1
X3, 5-Di fl uor o- benzyl ) - 6- net hoxy- 3

-(2-nitro- phenylsulfanyl)-l H i ndol e (Conpound 5 63,
Str

Gegerslgpthiin i Rlelkyitonsra GOSkPyRyd igfole aswuetie 1 0 give N-

alkﬁﬁ?@\lhhoﬁ?d‘ﬂ stractore 20foffened dly 3veilfeg1ation¥o @iveydudbii®ifedihdoles of
¢ t&* éygstl ted indole of structure 1 to give N
Strag flaéeﬁnﬁ le of structure 2, followed by

(a)sl %’g f[??l}lll)r%t {)enzvh 6 %ie\{ﬁoxv- Pﬁ't m}icl)Jlt ?gtruag% 7af gcheme I, where R' =

3.5-difluorophenyl, R}=R’= =H, RS—OMe)

Under a nitrogen atmosphere: to a cooled (0°C) solution of 6-methoxyindole (863 mg,
5.86 mmol) in DMF (40 mL) was added NaH (60% in oil; 281 mg, 7.03 mmol) in small
portions over a 3 minute period. The resulting green suspension was stirred at 0°C for
10 min. Then 3,5-difluorobenzyl bromide (0.91 mL, 7.03 mmol) was added. The
mixture was stirred at 0°C for 1 h and then at room temperature for another 21 h. Ethyl
acetate (50 mL) was added and the mixture was washed with 3% aqueous citric acid
(3x50 mL) and brine (50 mL). The organic phase was dried (MgS0Q4) and concentrated
in vacuo to give a green oil (1.43 g). The crude product was purified over a 20 g silica
SPE cartridge (ethy! acetate/heptane 1:9) to give the title compound as a colourless oil
(1.23 g, yield = 77%).

LCMS: 4.01 min (96.3%, MH" = 274); TLC (ethy] acetate/heptane 1:4): R¢ = 0.46; 'H
NMR (CDCls): & 3.80 (s, 3H, OCH3), 5.24 (s, 2H, NCH,Ar), 6.51 (dd, 1H, J1 = 3.5 Hz,
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structure 3 (Schene 1). (a)
1-(3,5-Di fluoro-benzyl)-6-nmethoxy-l1 Hindole (Structure
wQ aiosrsene |, where R 3 5-di fl uor ophenyl PCT/EP2003/050783

=R4=H, = U r.anifr at re:
12 S35 ot o S 2B B SR rak & RCEBa 2 4G 118: 881 (0d
1Hpib#)8.6 Hz[F= 340H®=), )7.0W&l, atidé e NaHZ) N6 (dy 1d,|J,= 8&1Hz).
ng, 7.03 nmol) in small portions over a 3 mnute
period. The resulting green suspension was stirred at

OC for 10 mn. Then 3,5-difluorobenzyl brom de (0.91
(b)rﬂL (_,S-I]iiﬂummbénzwas&mhﬂmmw- I-Idznmtm-phemésu/lmw;)t i Hnadblat

wagommgd{thhHs%a_QM@us C|tr| c acid (3x50 m_) and
brine (50 nL). The organi c phase was dried (MJSO4) and

Toamebsionradtle,s -|D1ﬂuam1bettzyl)gﬁ-mtlmxgr Bé&indnle (900 g, §29 mmol) in

t
dle?lgﬁfter | ggﬁ) 12&1?% éé ?gﬂgﬁiﬂeg@e&@u@ asshkéﬁglon%
nlttqbﬁn@ncﬁﬂ&mwhdhlasda (@ibﬂ mgr B@d ampl) in dietind etyher;(ﬂ@lndJ):over a

per;(gc?e/%g 2 121?% Ig% setﬁrfgé amdl%rr( %@rbﬁ%/%tu%r T Iﬁﬁ%l Cﬂ%%% fﬁéhl was
addzdgmd(tke nemurmasyvas@edzmt b satumated NeHEA) solwicu(2x6@ mL) and
brlﬁy(SO]ﬁaLz Th 1Jg|5mc ‘;r’l*ngsé/@agglqéd %ﬁ%gé;) f@ﬁ)ﬁpéqpﬁé&) 59\7&%0 to give

an p@nge-@;ed;gﬂ €154 go ,ﬂ' he ¢gpde grcgiyc‘( was cryﬂqlhs@i frong t@ugne/ac;g)ne to
glve tRe ﬁtlé"é%mggu&ilas( &nnéé’-'red-]crysé}lr'ﬂe 8 lid (50051%g 9{1’e1d1—564‘%).—

L6 g e e, o g g

&r B1,RCH: )3 55124t LHoNGFh)I0. 63RQ 69 (m, 2Ry 685@7&@1 iH), 6.75
(, Fﬁf 4——147 r&%—@%’s)(d{m}@ HGJ: gtle»ﬁ JQf- 2.7 Hz), 6.98 (dd 1H Jl 6.7 Hz,

'1- -D|quoro- IH-mdoIe%(?
125 15 Hahol Y6770 (@, elﬁ)ﬂ by (r(lQ }er%sl%ba (@, TH, 1= 8.2
HAr QoM &Ee 18 J[&m}m&qt@m)a suspensi on of 2-
nitro enzenesulfenyf chloride (627 ng, 3.31 mml) in
di et hyl ether (10 nL) over a 10 period of 2 min. After
stirring at roomtenperature for I h ethyl acetate (50
nm.) was added and the m xture was washed wth
saturated NaHCOB sol ution (2x50 nL) and brine (50
nm.). The organi c phase was dried (MJSO) and
concentrated in vacuo to give an orange-red oil (1.54
g). The crude product was crystallised from
tol uene/ acetone to give the title conpound as
orange-red crystalline solid (900 ng, yield = 64%. 15
LCVS: 4.25 min (100% MH = 427); HPLC: 4.86 min
(98.7% ;"' H NW\R (CDC13): 6
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3.82 (s, 3H, OCH3), 5.32 (s, 2H, NCH2Ar), 6.63-6.69
(m 2H), 6.72-6.79 (m 1H), 6.75 (d, | H J = 2.7

wOoHY4/048785 (dd, 1H, J1 = 8.2 Hz, J2 = 2.7 Hz) PCA/IEXR003/050783

(dd, 1H, JI = 6.7 Hz, J2 = 1.2 Hz), 7.16-7.20 (m
1H), 7.26-7.30 (m 1H) 7.34 (s, 1H), 7.39 (d, 1H, J =

AccorditigZo Gaagral fhedflod Hehe thtlowind cor %d%eréére:g}edg Hz). 20
%Z WO 2004/ 041782 PCT/ EP2003 0783 Ac OIp Ing to

neX#f2 method 1 the fol | ow ng conpounds were
R4 ared: R3 X-R2 R4 R5 N Rl Table 1 Conpounds
nthesi sed according to General Method 1 LCVS LCMS
R5 etN Conpound Tinea nunber X R R2 R3 R4A R5 MA (M)
m n) 21 S 3,5-difluorophenyl 2-nmethoxyphenyl HH Ow
4RH. A7 446 5.14' .22 S 3,5-difluorophenyl
2-nitrophenyl HHBr 475.32 476 4.89 23 S
Table 13, 5- dCémpoundswmytesided abdRding Y Gerlerdl CRingPs. 41 465

5-34b—24-S 3 S.difluarophenyl 2-nitrophenyl H H CH2OH

426.44 Nd 3.88b 25 S 3,5-difl uor ophenyl 2-nitr ODhEBMS

HHCO 430.86 431 4.89 50 S 3,5-difl uorophenyl LCMS
2-nitrophenyl HHF 414.40 415 4.79 51 S ret.
Compousd 5- di f I uorophenyl 2-nitrophenyl F H H 414.40 415 4.72 Time®
52 S 3,5-djfluorophenyl 2-nitrophenyl H HH 396.41 397
number) Xo 53 B 3 5 difluor dRhenyl 2-Rit Rophe®y| HMWtH (MH+)  (min)
2 414 40 didBropher Sdaiibndhl! UOROPIENY o N gphepd s 1
3 Soriabgthed, 02 14 A HA Tl LAY
2 . 8 BPihenphente H H-nitt@henyl 411 B 24b 58rS 47532 476 4.89
23 3, 5 disTdmeiarpany! 22'-1ﬁtirog)|:l henyl yH @ H 4L2. él 13 b
4.50b 60 SB%, - di f I uor pﬁgnyl 2-nitr ophéekrjiayl E f NO%3 >34
24 448, A3-dfworopheryl 61 S-mtraphesylf | uor Bphdhy CHZOH #2@phen)id 3.88°
25 H i 8hlaftldrofbn13 4.2 phenyl H H Cl 43086 43 4.89
50 S 3,5-difluorophenyl 2-nitropheny! H H F 414.40 415 4.79
51 S 3,5-difluorophenyl 2-nitrophenyl F H H 414.40 415 472
52 S 3,5-difluorophenyl 2-nitropheny] H H H 396.41 397 422
53 S 3,5-difluorophenyl 2-nitropheny! H F H 414.40 415 4,75
54 S 3,5-difluorophenyl 2-nitropheny! Cl H H 430.86 431 5.14°
55 S 3,5-difluorophenyl 2-nitrophenyl Me H H 41044 411 5.24°
56 S 3,5-difluorophenyl 2-nitropheny] H OH H 412.41 413 4.50°
60 S 3,5-difluorophenyl 2-nitrophenyl H H NO2 44141 442 4.7
61 S 3,5-difluorophenyl 2-nitrophenyl H H OH 412.41 413 4.54°
63 S 3,5-difluorophenyl 2-nitrophenyl H H OMe 42645 2744 4.01
66 S 3,5-difluoropheny! 2-pyridyl -N-oxide H H OMe 39843 399 3.96
9 S phenyl 2-nitrophenyl H H H 360.43 361 4.19
91 S phenyl 2-nitrophenyl H OMe H 39046 391 4.14
92 S phenyl 2-nitrophenyl H H OMe 39046 391 4.12

a) 7 min LCMS method was used, unless stated otherwise. b) 10 min LCMS method
was used. c) M+Cl. nd = not detected. d) =[M-S(PhNO,)]H".
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63 S 3,5-difluorophenyl 2-nitrophenyl H H Owe 426. 45
274" 4.01 66 S 3,5-difluorophenyl 2-pyridyl-Noxide H
wohevp4388. 43 399 3.96 90 S phenyl 2-nitrophepgi/EPRobB/b50783
360.43 361 4.19 91 S phenyl 2-nitrophenyl H Ov H
390.46 391 4.14 92 S phenyl 2-nitro hen | HH Ow
Esfifip® 391 4.12 5 a) 7 mn LCVM5S net hod was used,
unl ess stated otherwise. b) 10 min LCVS et hod was
14 e Diftabrdvieizy )Tl Z - pAaeal ey DBl S6 ENBMI eid methyl

8 D 2004
ester (G OoE pEHRd t Letura 3 v .,r Ifw]ae.rml?prr3 -dlﬂuorophenvl R?=2-

nlirsmﬂefnan)ﬂ3)=Ri=l=I-Il Réat €56kt ar boxyl ic acid methyl ester
(Conmpound 31 , Structure 3 of Schene | where R = 3,5

-di fl uorophenyl R2 =2- 5 nitrophenyl, R3=R4=H

R5=CO, Me) 02N ONF jp__1 F (&Nl

H I ndol e- 6- car boxyl i ¢ acid net hyl ‘ester (Structure 1
of Scheme | where R3=R4=H B To a solution
of 1H-Indo|e6carbo>(y(P' {1 \-/ 9.31 mmol ) in
met hanol (50 nl) was added—Tgncentrated H2S04 (550 L,
10.24 mmol ). The mxturp was sfirred overnight at
reflux tenperature. The hgXtyre was then neutralised
to pH 7 by addition of s{tw ated aqueous NaHCO3 and
the m xture was extracted tiwice with ethyl acetate.
The 15 conbined organic | ayers were dried over Na2SO4
and concentrated in vacuo to give a yellow powder.

The product was recralst al I ised from hept ane/ et hyl
[ lictasi methvé;_dgxﬁﬁinmﬁl_asl afiSebermed] vhere R*=R*=H,

5eC B'Hls (688 ng, yield = 53% 'H NWR (CDC13) 6 3 94
(s CH3000), 6.60 (m 1H), 7.37 (t, IH, =

Tok&oluforb6t IIQQndéleJ'd'-ca}boxﬁrczac!i'g ;go E? %gqlmé)l) ?1 ﬂet%ol (50 mL)

Waﬁlﬂéd%‘%f"@-@(‘@a@d IHZSQZJ 6530 Iébn % m.I!PtPID nbled miBuEaw rostirtédc
ova@ightfiﬁidiwx t b@xratdr@t ’l“l‘x’e.cltn‘i‘;[tﬁrczwﬁ’éc the§‘ﬁ@?ﬁ’ﬁ1s’ed t8BEF b addition of

I f1uor
saturatecF aqueous NaIQI%Og, and the mlxture was extracted twice with ethyl acetate. The

combined organic layers were dried over Na;SO, and concentrated in vacuo to give a
yellow powder. The product was recrystallised from heptane/ethy! acetate to give the
title compound as green/yellow crystals (688 mg, yield = 53%)

"HNMR (CDCls): § 3.94 (s, 3H, CH;0CO0), 6.60 (m, 1H), 7.37 (¢, 1H, J = 4.7 Hz), 7.66

(d, 1H, J = 8.2 Hz), 7.82 (dd, 1H, J1 =8.2 Hz, J2 = 1.0 Hz), 8.18 (s, 1H), 8.73 (s, 1H,
NH)

(b) 1-(3.5-Difluoro-benzyl)-1H-indole-6-carboxylic acid methyl ester (Structure 2 of
Scheme I, where R' = 3,5-difluorophenyl, R*=R*=H, R5=COgMe)

Under a nitrogen atmosphere: to a solution of 1H-indole-6-carboxylic acid methy! ester
(367 mg, 2.09 mmol) in DMF (10 mL) was added NaH (60% in oil, 101 mg, 2.52
mmol) at room temperature. After stirring for 15 min 1-bromomethyl-3,5-difluoro-
benzene (325 pL, 2.51 mmol) was added and the mixture was stirred at room
temperature for 4 h. The reaction was quenched with 3% aqueous citric acid (10 mL)
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30

Under a nitrogen atnosphere: to a solution of
1H i ndol e- 6-carboxylic acid methyl ester 25 (367 nm,
wa@2@8/mmt) in DVF (10 nl) was added NaH ( 60% PoT/@P2003/050783

and Bth ['Ecetgt]ga g?O n'm}'%zgs #ﬁl %r ormrre%{[:ﬁl%r ésu\%gséxeﬁl\%g{ % % aqueous citric

St r|n

acigd Axthml() and bLlne é%mhinﬁhq ommcapmed vas drieth EMgSL )i ard
coN@aitrafeld!ih @ch%t tor ba 1BRMSif ’fo‘irmg) H‘ge }%gier n;fr?aﬁéltéwas

was . quenched 3% aqueous CI ric

w@ﬁctewaozplgsélcp@fﬁmmww@ys@etaaememmjl Oategivedhe title
cotpBuril-ds ¥6SoRdERil, m%%lzs&m;?yanglsé@igﬁgﬁ(l%?%% Jield =

zsueous citric acid (3x20
84 gani ¢ phase was dried (MySO4) and concentrated in

a,Je el l,ow oi | The crude

0 ve a 7
Lc§SHD0b Tl S aMIT 2t Sl R M (e B hOZEE Bl COnaHe), 5.37
(s, CHY MOH 20568 £t me 1)1 6 B4 (HOlHIJ/ﬁ 3tiﬂﬁ\ﬁ l6ldR694 (m, 1H), 7.27
dg qugzé ,? gol olurl ess oi | ch :gy
(&, J S T R o7 6 @ta"ﬁdﬁﬁé@é%%ﬁg”(dﬂgw— 6 Biz8.0 L GVBH).
4.08 min (99% MH = 302); 'H NVR (CDC13): S 3.92 (3,
3H, CORCH3), 5.37 (s, 2H, NCH2Ar), 6.54-6.60 (m 2H),

-ni tro- pheny y
t hyl ester ( Conpound 31 ,

Str Iur 3,0 he e 5-di fl uor opheny
Toggolifiom of 1 Gp{qaﬂfl Orrﬁsﬂnm'\iﬂ% Bisrybors s a6 meRghister (330
mgot.10- njﬁipb -iDdidhlirometieinz Y30 mll-j-wmkalded @t fb@hb%ﬁdr&tu?&é Sblution

of TR Ifbsnaer LR %lenﬁsif?b%@gaga?m D} difhermpsthans (40 mL).

Thamsxture wanstiredd &-roomrtoinpesenesorl 4 gayd. Thbkredctids niizhfe was

A LM LR D S

aceTte@heptand 1:Srio rtiXitapévenas titk@oamoundued yalewisbid ¢398fig, yield =
78(y£oduct was purified over a 20 g silica SPE cartridge
C6thyl acetate/heptane 1:5 to 1:2) to give the title

HP LRt oy MRUCRCkee s BB E Gp 2ougs 5 4 g,

NCEACH8)63 -6 69 5y, 2H),X-74-6N0-awyr DH), 6.883d6, A9, JIns 83'912 =12
g a8y e A Bty L, 28

(dda M, Bl =78 Eszz) 12 B3), 842 (sHH), B. m(dd( diH J1 £17,8Hz,112= 1.2 Hz).

78Hz J2 = 1.2 H), 812 (s, | H, 828 (dd, | H 3J
| = 7.8Hz, J2 = 1.2 Hz).

Example 3

1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indole-6-carboxylic acid
(Compound 30 , Structure 14 of Scheme IV, where R! =3.5 -difluorophenyl, R*=2-
nitrophenyl, R*=R*=H)
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25 Exanple 3 1-(3,5-Difluoro-benzyl)-3-(2-nitro -phen
| sul fanyl)-1Hindol e-6-carboxylic acid (Conpound 30 ,

woShiuwatrsz e 14 of Schene |V, where R = 3 PCT/EP2003/050783

5-di fl uorophenyl R2 = 2 - nitrophenyl, R3=R4=H) 30 20
WD 2004/ 041782 PCT/ EP2003/ @0783 02N S\ HOIl i N O
F < F To a solution of 1 -(3, i f | uor o- benzyl)- 3
-(2 -nitro -phenyl sul fanylg= i ndol e-6-
carboxylic acid nethyl-sst¢r (150.0 ng, 0.33 mmol) in
di oxane (20 nl) apg wa

Li OH H20 (83.1 ny,
reaction mxture wad sti

5 5 nL) was added

in5mM water. The

gd overnight at 60C. The

m xture was then acidi to pH 4 by addition of 15%
aqueous HC and the m xtufe was extracted twice with
ethyl acetate. The conbiwed organic |ayers were dried
over Na2SO4 and concentrated in vacuo to give a

yel | ow powder. The product was recrystallised from
hept ane/ et hyl acetate to give the 10 title conmpound as

Toa s«yletid)rwﬂ lothdiifleerg Stentyd)-3-12-0it® - plignylsutfarydpd Hrigt AR
carboﬁék% m &t &gg Ognl% Oqglz_'rﬁ‘ﬁ%l) iR dgé(%%g 0 Il]l‘p ﬁh]*gﬁtels(@
mL) was gdded Lg@H(l?hO {834 mg72 Qrgm(ubl) in p:;l water. ezreqi.q‘zn)on mixture
was stifrefbvérndht 61180°CLThe mitt®@ vl dhenlddididdd fo ;ﬁ{ ) b?'éddlﬁgn of
15% agugggi gIC%;:né ﬁ'@ WW%%%C@%ZW%G ngh'_gthyl acgtate( %hc
combifed] (ﬁgﬂué layersovdre drigd gveB NazZS@ andaoptmmtrateduh banuplth givie a
o P55 GEPRL s g 01 LSRR
title campaund pppelbav/prangpcrystals (%I wghe mA%%0)R3=R4=R3=H,

'H NMRI%?]%/E/I)SOZ)PS 5.62 (s, 2H, CH,Ar), 6.85 (dd, 1H, J1 = 8.6 Hz, J2 = br), 7.05 (m,
2H, br), 7.20 (m, 1H, br), 7.32-7.38 (m, 1H), 7.40 (d, 1H, J = 8.2 Hz), 7.44-7.50 (m,
1H), 7.68 (dd, 1H, J1 =8.6 Hz, J2 = br), 7.97 (s, 1H, COOH), 8.20 (s, 1H), 8.26 (s, 1H),
8.28 (d, 1H,1 =8.2)

Example 4

1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- | H-indole-6-carboxyvlic acid
methylamide (Compound 47 . Structure 15 of Scheme IV, where R!=35-
difluorophenyl, R? =2 -nitrophenyl, R*=R*=R*=H, R°=Me)

O,N
)
H A\
AN N
¢}
F
F
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02N S\ HIiINI N OF_( F 21 WO 2004/041782

PCT/ EP2003/ 050783 General nethod 2: am dation of
weé2aanbogy| i ndol es of structure 14 to give 6-PCI/EP2003/050783

car boxam dei ndol es of structure 15 (Schenme |V). Under

ni trogen atnosphere: to a solution of

1- (3, 5-Di fil.\ 5 - 37 (2-Ni 5. ph | syl f l) -
Gepefahmefp 25 A A ot bb i nddigs RERRERRS sV o
carthoyarhiEindblasiof struettireatisl REhdMMIV). L), HOBt (9. 60 ny,

62.7 nol), EDCI (12.1 ng, 62.7 nol), and

Undet hiyrogematniaspheret tra stdudi®oR14(3)5-DimonmbenzyThE-(2-nitro-
oA AL BT e X Bty o t0m
was edddd NNVM il el ) H@AB (9. 6mgf 62.7 emeard),eEIdCf k2.1 emg, 62¢ pmol), and
L T TR o
ovenight atroom tehperaseoanddhers peurgd fintoics whied. Thelssalting pregipitate
= 94, . 3 .09 - .
Waf g@%@ﬁangqg@éea‘fdﬁ]\%ﬁ \Qﬁ&ég 3%71@1 excgﬁwﬂ%?é)qu%lgb}’(\!ﬁe ﬂ-ﬁptane.
Theppoguyt was ddeq tvacuplat 40°C-tesgize e, titkpcompoundras)a yetlogusolid

o/n20 (m 1H, 7.33-7.37 (m 1H, 7.41 (d,

(15(1?_'Ih1g8§6@?_?z/)%) 7.216-7. gl)o (m IH, 7. g4 (dgl? 15 | H,( 3

xS : —nak. il , =
w§§é5%1%?ﬂm%r Rt 458, LURR MSOR 52050, il =43,
CHyNHGRINAED) (s, 26, 6L, sRakidaiisH P8R Brolfosi d5d783.04 (m,

i h t ' _

2H@g§g@ gﬂﬁg}r gd:féeggﬁibmfrﬁ)hzﬂ L gd,Nﬁ%, F§.9 AV 8- CSRALTIES 7.64 (dd,
1H, J1 =82 Hz, J2=1.0 Hz), 8.15 (s, 1H), 8.25 (s, 1H), 8.27 (dd, 1H, J1 =8.6 Hz, ]2 =

1.0 Hz), 8.40 (m, 1H, MeNHCO).
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Tabl e 2 Conpounds synt hesi sed according to General
Met hod 2 LCMS LCVMS ret. Conpound Ti mea nunber X Rl
WORAOAB1ARL RS MY M+ min 27 S 3, 5-di fl uor ophextyi/EP2003/050783
2 ni t rophenyl H H CO(1-pyrrolidinyl) 493.53 494 4.66
%ﬁ f |l uor ophen ){I 2-nitrophenyl HH
Accordl 4" PSsA P‘i‘?ﬂl tepytyllgying qpmposods pere grepared:
di fRauor ophenyl 2-ni trophenyl H H
R4 1 (4 nmet hyl pi perazinyl)] 522.57 523 3.81 32 S
hf | uor ophenyl 2-nitrophenyl H H CONEt2 495.55 496
N 34 S 3,5-difluorophenyl 2-nitrophenyl HH
CON (2-furanyl) 519.53 520 4.74 35 S
3, Rdi fl uor ophenyl 2-nitrophenyl HH
CONHCH2( 3- pyridyl) 530.55 531 3.94 36 S

Table2, 5- di Cbrips mggﬂﬁhes&eﬂgédﬁcﬂmgWGeﬁérﬂ NIRRT CH2NVE 2

5105651113 Luorophenyl 2-nitrophenyl

RS

H H CONHCH2CH2OH 483.49 484 4.21 38 S LCMS LCMS

3, 5-di fl uorophenyl 2-nitrophenyl H H CONHCH2CH2OWe

497.52 498 4.48 39 S 3,5-difluorophenyl 2-nitrophenyl ret.

Compdundd CONHCH2CO2Me 511. 50 512 4 51 40 S Time®
di f uq lophenyl .

. , ; aba i+ MWE MH+) (min)

27H H md@hﬂ'cﬁbnyﬂ%lﬁﬁhaﬁﬁ4 H4 A5 4(20(Spynondmy1) 493.53 494 4.66

3, 5- Sdl i) r ephgny| i Pr
28 3151448 Y, " @PNgNY

496 4.85 Afr%m%@g %ﬂlﬁmﬁn{]or op enyle_(lléhnl llep’ﬁl enyl égsgl 5% 430
2 coNKCPE Bifusaesb 238Erango H 44 €01: (Smdmsflblpmmymenzgzlﬂ 53 381
322- nigt B@ﬂlﬂ&&yﬂhcdﬂl Fi rﬁ%Qbﬂréﬁﬁf /9. 50 48QckEe 45 Syo555 496 4g2
3'43 5- d|3fl orgﬁ E nltrgﬁhenyl H H CONHEt 467.49 46 '

4. 56 34¢ileorepheny |2f‘1“{P(B]i‘eB§ﬂh 2-GAINHGBRfYH H519.53 520 474
35CONISc Bs- dlﬂSdrolﬁé’nyﬂ&ﬁutAxp%iyl 47 1&3 3, CoNHAH2osyaRNENY 53055 531 3.94

2-ni Ly 47 S
36 Bﬁ%}

3,5 Sd I uor%‘lhﬁgl }% M%r g‘gﬁ%nyl(ﬁ%ﬂﬁé@ﬁ@ 4831089 Sl 3.90
37482 5437*91ﬂu*2t9)h81Y8 25utmp1ﬁehyjonﬂo Hen TONHOHRCHR2GTEN | 48344 484 421
sCG\ll’dhasﬁﬁzoré;ﬁeréﬁ% dhropfingl @) H m@oﬂd@@c‘i‘-ﬁf}%ﬁﬁ "‘@9352 498 448

use un] ess stated ot hervvl se.

as Sudediivosepheyy) 2aumpisai 78 BCT/ @ﬁ?’é’@ﬁﬂms E)lé%pﬁéz 4.51
405 15( S,S-Brﬂﬁbriﬁﬂhéf@l‘ Q-i@Pieyl) H3- K 2- NCONRCHITORMe2 52455 525 433
41I S’l'”Sf ?,E]X] )Joropll_ll-nyp qomtreoiaheny(iali-lbol?[(yl e M@Cl—ﬁ%rde 493.53 494 4.75
42 S 3,5-difluoropheny! 2-nitrophenyl H H CONHCH2iPr 495.55 496 4.85
43 S 3,5-difluorophenyl 2-nitrophenyl H H CONHCH2Ph 529.56 530 4.90
44 S 3,5-difluoropheny! 2-nitrophenyl H H CONHcPr 479.50 480 4.57
45 S 3,5-diflucropheny! 2-nitrophenyl H H CONHEt 467.49 468 4.56
46 S 3,5-difluorophenyl 2-nitrophenyl H H CONHiPr 481.52 482 471
47 S 3,5-difluorophenyl 2-nitrophenyl H H CONHMe 453.47 454 431
48 S 3,5-difluorophenyl 2-nitrophenyl H H CONHnPr 481.52 482 4.75
49 S _3,5-difluorophenyl 2-nitrophenyl H H CONMe2 467.49 468 4.30°

a) 7 min LCMS method was used, unless stated otherwise. b) 10 min LCMS method
was used.
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(Conmpound 33 Structure 16 of Schene |V, where R = 3
5-di fluorophenyl R2 = 2 - nitrophenyl, R3=R4=H) 2N S
wol2@4Mui782 O F4 5 F The title conpound was prBPEBERIN03/050783

ing to General nmethod 2, using 51.1 ng (116
Exgﬁﬁiggcarboxyl ic acid, 19.5 ng (128 rml) HOBt, 24.6 ngy

1-(@35% ﬁiﬁ%rb : 1-3%8_RtroheAUIsREy 11 . inA 310 Q—ggr?%lli? 39'33 amide

QN 0 [ < dify Wi
nit )ﬂ;l' Igc:D(:ls) S 5.46 (s, 2H, CH2Ar), 6.65 (m
0 H, 6.88 (dd, Iky,J1 =8.2 Hz, J2 = 1.0
Hz)), 7.21 (m | H, 7,29 (m % 751(dd 1H, J1 =

7.8 Hz, J2 = 1.0 Hz), 7.57 (d, & = 7.7 Hz), 7.58
(s, 1H), 8.05 (s, I H, 8.29 H JI1 =82 Hz,
J2 = 1.0 Hz). 15 Exanple ‘ﬁv‘\ hoxy 3- (2-ni tro-phen
| ssul fanyl pyri di n- 2- yLMe N H i ndol e (Corrpound 9,
Structure 3 of Schenme |I.,! where R = 2-pyridyl, R2 =

2-ni trophenyl, R3=R4=H os,:a . ZN S~/ NI \ 20
24 D 2004/ 041782 PCT/ EP200% v 0783 General nethod 3:
3-sul fanyl ation of a (un)subsfituted indol e of

structure 1 to give substitutred indoles of structure

Th? Hgglcgm%ﬂlﬁ%%? @P%’%(@c"f'f;gﬁ@(]}{% & oner‘étlomgjthog ZN ugfn yg 1a1t mg (116
pme] )\t basplic 2c{d? 19|5tmg{p21&prﬂo$)/H§)B1,|-24 6oy @28 Sinoly BIDE #hd 31.1

mgg§§ B‘i@?&? aﬁ‘lm\'g?m%rg cﬁ?orld% Thé tlﬂl tccr)r%p&t}&j1 \\)lvlas oﬁai:n%?azalgdé:yl_éllow solid
(9,0 mg; 18%).

LCMS: 4.16 min (100.0%, MH" = 440); "H NMR (CDCl3): § 5.46 (s, 2H, CH,Ar), 6.65
(m, 2H), 6.77 (m, 1H), 6.88 (dd, 1H, J1 = 8.2 Hz, J2 = 1.0 Hz)), 7.21 (m, 1H), 7,29 (m,
1H), 7.51 (dd, 1H, J1 = 7.8 Hz, J2=1.0 Hz), 7.57 (d, 1H, J =7.7 Hz), 7.58 (s, 1H), 8.05
(s, 1H), 8.29 (dd, 1H, J1 =8.2 Hz, J2 = 1.0 Hz).

Example 6

6-Methoxy-3-(2-nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl- 1 H-indole (Compound 9,
Structure 3 of Scheme I, where R! = 2-pyridyl, R* = 2-nitrophenvl, R3=R4=H, R5=0Me)
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To a solution of 6-nmethoxyindole (1.5 g, 10.2 nmmol) in
Et 20 (100 nmL) was added a solution of
wa@z2mpsobenzenesul fenyl chloride (1.93 g, 10. 2pamEP)003/050783
Géeral nfetizdd 3 33 Q0MABRati VSl a n‘}sdﬁk%&egl RA61et striPfare 1 to give
esul ting yel |l ow sol ution was”stirred at room
S‘-‘L@f?ﬁ@f’d’ﬁ lgs phstructyre drfelloypd fnindakes Neallgylation ugiae N-alkylated
inddle seustdee P(Seheale pRas purified 10 over a silica columm
(heptane/ethyl acetate 9:1) to give the title conpound
(a) &Mé&RoQy-3- (2L dtrd-pheAyi¥hIfatyt)- CH indolé 4 SHuBur L4 oF S¥h
. h ethyl ~acetate 1I71)" = U. b,
: —3ee) OCH3), 6,84 (dd, 1H, J1
7.8 J2 = 3,13, , 6.97 (m 2H), 7.16 (t, 1 H J
Tod %O.lg‘i&f) 9f2 %@hwl@lﬁﬁ Pyt 19-.(Zspw)o,79 in E$2@ (190 mL)pvasadded a
solti®ndf R nifroBénzehBsu fbnylLlehlodde (12990 H0.2 nfndh ih 80 MiELD
dro 7i' 38 I—Izg%J 8. 45 ésé .1 o NH%. ébg/y - Met hoxv-3-(2-nitro
OIS AVEH RIS ReriQr iThe sesultin Vh§9Lufipp Wag stiered at room
terﬁ@m’mvfjlfﬁi 1 122 TI5 Solvdny s ﬁvﬁﬁ(ir&*’éh?gg 11:1_? Wﬁﬁ(z grvdbﬂucg%va_sr purified
Ovélz) f %iﬂi?:%)ﬁ(olgfnn (hEpga_nQ)eEl{y? BCetate 9:F)St(_) give theFtelstl_e con%pound ((3)_()%4 g,
yiddd MYM6Xy- 3- (2- ni t r o- phenyl sul fanyl )-1Hindole (1.5 g,
5 mol) in DW (150 nL) was added NaH (60%in oil;
HHJ@0: Ay2 min. purityodq.7Ve) TEG(Hepae/tinacetaViel): Re4 056;nut e
! eriod. The resulting dark solution was stirred for 5
HiVMR @DECbyrd 3.82 natht@CH3), Bi®h(dd, pHe 01 ¥ 7.8 12 de3 13 Hz), 6.97

h ri ), v [ I
mpd AR L6t PSR n R I T3l o (i ¥ig T o), .04
(d.rldbrh ¥ 20dd2)a826d( PH) J £17e8 F3), 804 D(s; 1HE NE)e sol ution
slightly changed fromdark to yellow. Ethyl acetate
(100 nL.) was added and the m xture was washed with 2%
aqueous citric acid (2x100 nL) and water (100 ni).
b atiheryng « 2 mitac-ghowmd 3 150} 2-3

c U C V L © i v e
M&  conpound (1.437 g, yield = 74%. 10.3
mn, purity 99.6% TLC (heptane/ethyl acetate 1:1):
Topfselyiog: of éMmﬂm)(yE:b@_—@)tro-gh@l}&@lfmyl)?,]—H-im?;HBX1 5%, 4mmol) in

DME (1 ﬁ);hl%%éafid%ﬁ%ﬁ @v%&%oipg:o%ﬁgégrzls’ éﬁzglﬁ 5n=srx71aﬁ portions,

* over a4 nminute perpd.1H)e repulping dark sopd@ionOvaStint @1 or $2min. at room

tenﬁ%tﬁgez gﬁl@té %ﬁﬂ?&% Clﬁgplg%ﬂ %écl(lﬁrlgf} (#14 llgg;6 gmﬁel'jtv%di added in
small gogtpons, @ves3 2 minuteperiod: Irgw stirjing At wondtemparature (2h) the
colGBNSS @k g{?ﬁﬁihﬁ@liéht‘iyh Endnkd WQ&QH@QHW?E&WI Gcetate (100 mL) was
acherdea%%rtfele mixture was washed with 2% aqueous citric acid (2x100 mL) and water
(100 mL). The organic phase was dried (MgSO4) and the solvent was evaporated. The
crude product was purified by crystallisation (ethyl acetate/heptane) to give the title

compound (1.437 g, yield = 74%).
HPLC : 10.3 min, purity 99.6%, TLC (heptane/ethyl acetate 1:1): Rf=0.3;

'HNMR (CDCls): § 3.80 (s, 3H, OCH3), 5.47 (s, 2H, NCHj), 6.82 (m, 2H), 6.88 (d,
IH, J = 7.8 Hz), 7.01 (dd, 1H, J1 = 7.8 Hz, J2 = 1,6 Hz), 7.15-7.19 (m, 1H), 7.25 (m,
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R3 XXR2Z R4 R5 N Rl Table 3 Conmpounds synthesised
according to General Method 3 LCMS LCVS ret. Conpound
wornione®7s2umber X R R R3 R4 RS MN (Mg+) mi n PCTAP2003/050783
2 5 difluorophenyl 2- nitrophenyl H H Ove 426. 44 427
2.S 2, tluaoro, 3- net 2-nitrophenyl HH W

2H), 74544484756 Hab T 4§63 Conl 18 GaRdeigs LEBIN L FBERIRT 1
Hz), 308 (4241 9k 5180 1H4).17 4 S 2-cyanophenyl 2-nitrophenyl H

H CNE 415.47 416 3.97 5 S 2-fl uorophenyl

2-nitrophenyl HH Owe 408.45 409 4.10 6 S

2-nmet hyl, 3-ni trophenyl 2-nitrophenyl HH Ove 449. 48
AccordiggtoiGagral methad srehetfollowiaagbmpowrids vegshprepirett H Ove

404.49 405 4.16 S S 2-nitrophenyl 2-nitrophenyl HH

Ove 435.46 436 4.08 9 S 2-pyridyl 2-nitrophenyl HH

Owve 391.45 10.30" 11 Sr2-tetsahydropyranyl
2-ni trophenyl H H W,;398,.48/399 4.68 12 S
2-trifluoronethyl phen nN rophenyl H H Ove 458. 46

459 4.29 13 S 3-(5; oxazolyl) 2-nitrophenyl H
H Owve 395.44 396 4.% 14 S\3, 4-di chl or ophenyl
2-nitrophenyl HH Owe 45935 459 4.33 15 S

3, 5-di chl orophenyl 2-nitrophenyl HH Owe 459. 35 459
4.36 67 S 3-chlorophenyl 2-nitrophenyl HH Ow 424.91
425 4.34 68 S 3-cyanophenyl 2-nitrophenyl HH Owe

Table415. 47TCaFound? gynthéisEd dechtding © Gererdl N ethsdBret hyl phenyl
——2epitrophenyl—H- W 47645 477 4 42 70 S

3- fIuoro,6-trif|uoronethylphenyl é-nitrophenyl H 1kdMSVE LCMS ret.

C°“‘P‘V\'£94gg 2274392471 251 gﬁsvg 5862%22%'&;22 nitrophemyl HH e
numRET/ XP2003/ 050783 LCMS LOMS r & . RhppSurki TV (MHY)  (min)
1 S 2,5-difluorophenyl 2-nittophenyl H H OMe 42644 427 4.07
2 S 2, fluoro,3-methylphenyl 2-nitrophenyl H H OMe 42248 423 423
3 S 2-chlorophenyl 2-nitrophenyl H H OMe 42491 425 4.17
4 S 2-cyanophenyl 2-nitrophenyl H H OMe 41547 416 3.97
5 S 2-fluorophenyl Z-ﬁitrophenyl H H OMe 40845 409 4.10
6 S 2-methyl,3 -nitrophenyl 2-nitrophenyl H H OMe 44948 450 4.10
7 S 2-methylphenyl 2-nitrophenyl H H OMe 40449 405 4.16
8 S 2-nitrophenyl 2-nitrophenyl H H OMe 43546 436 4.08
9 S 2-pyridyl 2-nitrophenyl H H OMe 39145 10.30°
11 S 2-tetrahydropyranyl 2-nitrophenyl H H OMe 39848 399 4.68
12 S 2-trifluoromethylphenyl 2-nitrophenyl H H OMe 45846 459 429
13 S 3-(5-methylisoxazolyl) 2-nitrophenyl H H OMe 39544 396 4.66
14 S 3,4-dichloropheny! 2-nitrophenyl H H OMe 45935 459 4.33
15 S 3,5-dichlorophenyl 2-nitrophenyl H H OMe 45935 459 4.36
67 S 3-chlorophenyl 2-nitrophenyl H H OMe 42491 425 4.34
68 S 3-cyanophenyl 2-nitrophenyl H H OMe 41547 416 3.92
69 S 3-fluoro,5-trifluoromethylphenyl  2-nitrophenyl H H OMe 47645 477 4.42
70 S 3-fluoro,6-trifluoromethylphenyl  2-nitrophenyl H H OMe 47645 477 4.27
71 S 3-fluorophenyl 2-nittophenyl H H OMe 40845 409 4.22
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wa 0$odt78et hyl phenyl 2-ni trophenyl H H Ove 404P@DEBDB3/050783

nunber X R R2 RBRA RS MWW (MH) (mn) 72 S
3- net hoxyphenyl 2-nitrophenyl H H Owe 420.49 421 4.04

4.16 74 S 3-nitrophenyl 2-nitrophenyl H H OV 235, 46

436 4.00 75 S 3-pyridyl 2-nitrophenyl H H O 3911¢XS LCMS ret.

Compou392 3.28 76 S 3-trifluoronethyl, 4-chlor ophenyl Time®
t h | H,H Ove 492.90 493 4.
number, nlk rognreIr']\X'r\f In\n nhanyl 2 rl%f rnn&é IB Wt (I\'IH+) (min)
72 474s46 A753 ﬂuelﬁ&xypl?eﬁyls 3- trlzfdltkbgﬁéawtﬂwhphﬁw|4zo49 421 4.04
-3 étrophenyl 458. 46 4
met hyl3t’ﬁ‘?ﬂ§'ip(5‘F‘VI') 2- ni 2rgpRml B H oRMe 4408480 40£2 4.16
74 4.39 80 S Zafi3ptengi Met hyl iDs@arally | i &%MEOPJSQ@Y'@'G' 4.00
75 H 4009. 463410 ff 49 81 4- chl or ophenyl
2-nPtrophenyP Y Ove 424, grippleny 3 H0Me 39145 392 3.28
76 4 CS’aBmﬁﬂlﬁfb)ﬂetth-Mblﬂdrthgfnyb ngiobhe@m 419 43ME 1623093493 4.33
4- or o itrqphen 408. 45 409
7 8;4 “Qfo‘ﬁﬁﬁ’ﬂ%sx%ﬂﬂnyl %Z"tWP%/"‘ngHén My o 475 4.43
78 4203 49 A2fiflior0BethPphefsy14- ne&kn}ﬁoplkbﬁﬂylHZ-H]i(Dmep&mmyl 4—59H 4.21
Ove, 404. 49 .4 4 19 86 S 2-ni traophenyl
™ O O 4ag e ityey ot rEReRts. of of ol BIRITI M2 30
80 2- n$ t r opiBritimettylidoellyl} 31. 2itddBiznA. 61 HB80Me 409.46 410 4.49
5-(&2-chl or gt op enI)2n|trohe H
e e SR - e P e A S
82 39785.11 aI)canqrrhdmylLCI\/S nethodpwag Usedl uniiess szt atad 3.93
oth w se. b mn run,oQ n HP used.
G v EPZOaé]ﬂﬁgl&%S%E%n@ﬁ% Y35 189 407
84 (3 - Di f | vomathbepteyyl) - 6 rremmmyheﬁyl(pfyr iHdi OM2-420.49 421 4.03
| ssyl fanyl e 6 ur of
85 Sodl T " %n?e'ﬁkglpg&‘}l dhengphem%{% z&‘)ﬁ% 4.19
86 ridyl R3= R44::ppx§hcﬂ§gydc]\/b) N 2-nﬁ;ophenﬂ H OMe 413.50 414 3.54
87 S 5-(2-chlorothiazolyl) 2-nitrophenyl H H OMe 431.92 432 4.61
88 S 5-(2-chlorothiophenyl) 2-nitropheny]l H H OMe 43093 431 492
89 S cyclohexyl 2-nitrophenyl H H OMe 396.51 397 5.11

a) 7 min LCMS method was used unless stated otherwise.

system was used.
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b) a 20 min run on an HPLC
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Under a nitrogen atnosphere: to a cooled (-100

sol ution of 2-nercaptopyridine (25 ng, 0.22 mmol) in
weaid/ogZsrl) was passed Cl2-gas during a peri OBCDEPH03/050783

m nute. The 10 sol vent was evaporated and a sol ution

of 1-(3,5-D fluoro-benzyl)-6-nmethoxy-|IHindole (25
Exdfhp 10709 mml ) in Et20 (2 nL) was added dropw se. The

reactl on m xture was concentrated and the crude

1-(BIPB Rl orhenAH]- de}sﬂho%’ 39(&53@5@5 I ltﬁagﬁo;cegg&%p%und 65 ,

ﬁtle cO ound = 239 ;
emal.- : nh¢nv;;dé’fafzemnnm RERY=H,

15 H-NI\/R(CDC13) S 2.23 (s, 1H NH), 3.82 (s,
___%Cl-lslH 6.65 (m 2H), 6.73 (d, 1H J = 2.7 Hz),
6.73 678(m 1H), 6.80 (d, | H J = 7.8 Hz), 6.87

(dd,IH,JI:78Hz J2 = 16Hz) 7.00 (ddd, | H,
J1 =9.8 He, 47HzJ: ,7.35(s,l

H), 7.42 (ddd, 1H 31 3 = 1.6 Hz),
7.50 (d, 1H 8.6 Hz), \1H :47Hz) 20
Exanple 8 {24

| -(3,5-Difluoro-benzylp

Tehp .‘!.

- 6 hoxy 1H i ndol - 3- | sy

ul fanyl ] _phenyl } - met han Conpound 16 , Structure 8
of Scheme Il where R = -di fl uor ophenyl R3=R4=H
R5=0Ove 28 WD 2004/ 041782 PCT/ EP2003/050783 COH S\ / N

FF a)

Unfiéhq o %reﬁ%%?‘csﬂ R Bt horoled DRt T rcaptoymidife 25

mgSO20ahmob i Gﬁh & mdryevdsl pasvdieCl-gad %luﬂng a-patibll 1 Qﬁﬁ'ﬁ&i The

bl

o R o D S 252 4o R BB S0 inl
(25meg .08 himeliin EfCai(2 n{I9)iwas adileddropwisg. Tihe r@&dtfor Rixtude was
cortTr AR Shq 1nEYTuR SlolLE WS purTidd xRtV N 45 gt the it
compaundd@ridemgy yitkdd= A3%)r edi ssol ved in CH2C12 (5 nl). To

this solution a solution of 1-(3,5 10
LCMS | 396 anibdh0§¥6) MH 2§ HoTLC (hiepianelothsy] edetdteriyl): Re#4536;
. nmol) in CH2C12 (3 nL) was added dropw se. The
H-NMRUECDWa): 3228 (gd RitNHp 82 éypHEy QIGH 9, 6.66 (&, BHN6L73 (d, 1H, J

= 2%Pfiz), 6.73-6.78 (m, 1H), 6.80 (d, 1H, J =7.8 Hz), 6.87 (dd, 1H, J1 = 7.8 Hz, J2 =
1.6 Hz), 7.00 (ddd, 1H, J1 = 9.8 Hz, ]2 = 4.7 Hz, J3 = 0.8 Hz), 7.35 (s, 1H), 7.42 (ddd,
1H, J1 = J2 = 7.8 Hz, J3 = 1.6 Hz), 7.50 (d, 1H, 8.6 Hz), 8.46 (d, 1H, J = 4.7 Hz).

Example 8

{2-[1-(3.5-Difluoro-benzyl)-6-methoxy-1H-indol-3-ylsulfanyl]-phenyl } -methanol
(Compound 16 . Structure 8 of Scheme III, where R' =3.5 -difluorophenyl, R3=R4=H,
R’=OMe
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concentrated. The crude product was purified by colum
chromat ography (ethyl acetate/heptane 1:9) to give
wo b@4isi7lBE conpound as a white solid (161 ng, BEAEP2003/050783
yield). LCVS: 4.72 min (M = 4400H' H- NMVR (CDC13) :
8 3.82 (s, 3H, ArOCH3), 3.99 (s, 16 3H, CO2CH3), 5.30
(s, 2H, CH2Ar), 6.62-6.69 (m 2H),/B\71-6.77 (m 2H),
6.83 (dd, 1H, J1= 8.Q % 2) 6.87 (dd, 1H,
J1= 8.4 Hz, J2= 1.2 Hzp—X.0b-%. 11 (m 1H, 7.15-7.20
(m 1H), 7.30 (s, 1H), 7.44 (§7 1H, J = 8.6 Hz), 8.02
(dd, 1H, J1 = 8.0 Hz, ¥2 > /2 Hz). 20 b)
{2-f1-(3,5-Difl uoro-benzG-rret hoxy
1H i ndol - 3-yl sul fanyl ] - hegyl ) - met hanol ( Conpound 16

, Structure 8 of Schenme Ild, where Rl= 3

5-di fl uorophenyl, R3=R4=H R5 Ove Under a nitrogen
at nrosphere: to a solution of

2-[1-(3,5-Difluoro- benzyl) 6- met hoxy-

sRP:eR‘eq.Iqﬁ:r(gqmtenperature for 3 h. Then et hyl
acetate (25 niL)” was added and the m xture was washed

CHibflife \@%Jlﬁ%!ﬁed:ih}&dg% @ei QS % H ﬂ Yieh 2%olution of

ani ¢ phase

met i ﬁiaf?‘&b’ ¢ \/296@1313@(1’1&0? C@éﬁ%m )?@5 ad@d Thkenixture was
stifredide- lllbp@%GCS mAA aﬁ@tl@loﬁ/rgéﬁzéﬁpﬁ 2 t 3, %%35%%%§n1%§ was

urified ve conpoun

copennirgfadeangd rgdqssqlgecglq@Hz(ahg/g mfi Jelle)this solion 4, seiutidmof 1-(3,5-
- 3
zgqéi&%nszg f‘?dﬂ&y 1H%MB£(§2QG% 0. 4&%@}6%&'@ ghzlg mL) was
ropwi )mlxglrg wag sgged gy roppp tenﬁ;emjus: for 25 qnd was
coddntrated8Fhé delide! rb&lueﬁ was Euﬁﬁgd H?'coﬂﬁnrrcl%-oﬂlgg%eplfy eyl
ace(lt%eme?ta@g 17‘£)1tg g(lYﬁ thfll_qu);f cprrglyupg as gpyhlteﬁo;glg (164 mg183%gield).
LCMS: §72indBIF =448);HELNMR b3k és 3}18 Aergt'[im) 399 (s,
04 P2003/ 0 0783 Ex
3H, BFEETE 4015 2@5&%) ATV o (ms .81 (dd, 11,
1 E-86 bz r=ded (S rmsm(tﬂi 18871 Sts”mﬂzun;e 1112 ofz SP@@-FM 1Rm, 1H,
7190856 (R 1) Y36 (TS, 25"&?”& e, § 02%/%) 1H,J1 =8.0Hz J2=

1.2 Hz).

b) {2-[1-(3.5-Difluoro-benzyl)-6-methoxy-1H-indol-3-ylsulfanyl]-phenyl}-methanol
(Compound 16 , Structure 8 of Scheme III, where R' = 3.5-difluorophenyl, R’=R*=H,
R’=0OMe)

Under a nitrogen atmosphere: to a solution of 2-[1 -(3,5-Difluoro-benzyl)-6-methoxy-

1 H-indol-3-ylsulfanyl]-benzoic acid methy! ester (13.5 mg, 0.031 mmol) in THF (2 mL)
was added LiAlH, (1.0 M in THF, 0.040 mL, 0.040 mmol). The mixture was stirred at
room temperature for 3 h. Then ethyl acetate (25 mL) was added and the mixture was

washed with 3% aqueous citric acid (2x25 mL) and brine (25 mL). The organic phase
was dried (MgSOs) and concentrated to give a colourless oil (15 mg). The crude product
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NH2 OO F F a)
2-f1-(3,5-D fl uoro-benzyl)-6-nmet hoxy-I Hi ndol - 3-
wo sa4foarrgt | - benzoic acid (Structure 9 of Schemr/EPiops/osmss

wag%ﬁlaﬁle(g Ry Z)fe%. %Ilgﬂé Itc%l g&%‘%ﬂe‘? H‘Xé toneg’ouRnA'd as a Cco _IOVG[‘%SS oil (-g 6 mg, 44%

yiedd)[ 1- (3, 5- Di f| uor o- benzyl ) - 6- met hoxy-| Hi ndol - 3-yl sul f
anyl ] -benzoic acid nethyl ester (97 ngy, 0.221 mol)
LOMS 77 @i (94.5%addHagadd);a! H:dIMRi(CD@f) : 4 3 @PKEROLH, OH), 3.81 (3,

Tk PRy e 0, ) cHND, BEUHBR 031D 7067

(mf ), 23433(1(@51 tHwdk —t&&HZa& di2f4 Ha), \ﬁ&Sh(dﬂ?/d Hgdleo$s0 Hz, J2 =1.2

HALAGH 5 PR L RIS 200h) s s 1) o, 2 <

1.2(H3058.44(1, HAd) 58.§1H2).50 nl) . The organi ¢ phase was
dried (MgSO) and concentrated to give a yellow solid
(104 ny). The crude product was recrystallised from
et hyl acetate/heptane to give the title conmpound as a
yel |l ow powder (49 ng, 52%yield). LCMS 4.37 mn (MH
= 426); 1HNM R (CDC13) : S 3.77 (s, 3H, OCH3), 5.51
(s, 2H, 20 CH2Ar), 6.69 (d, 1H J = 8.0 Hz), 6.76
(dd, 1H, J1 = 8.4 Hz, J2 = 2.4 Hz), 6.98-7.04 (m
2H), 7.11-7.15 (m 1 H), 7.16-7.25 (m 4H), 7.83 (s, 1
H, 7.92 (dd, | H J 1 =8.0Hz, J2 = 1.6 Hz). Ceneral
method 4: Reaction of an amne with a carboxylic acid
of structure 9, with 25 TBTU and DI PEA, to give am des
of structure 3, in which R2 = phenyl -2-carboxam de ,
exenplified by conmpounds of structure 10 and 11
(Scherme 111). 31 WO 2004/041782 PCT/ EP2003/ 050783 b)
2-[1-(3,5-D fl uoro-benzyl) - 6-nmet hoxy- |
Hi ndol - 3-yl sul fanyl | - benzam de (Conpound 18,
Structure 11 of Schene 111, where Rl =
3, 5-di fl uorophenyl, R3=R4=H, R5=0Me) Through a
sol ution of
2-[1-(3,5-Di fl uoro-benzyl)-6-nmet hoxy-| Hindol - 3-yl sul f
anyl]- 5 benzoic acid (36 ng, 0.085 nmol), TBTU (28
ng, 0.087 mmol) and DI PEA (30 L, 0.172 mol) in DW
(1 m) was bubbled NH3 gas for 10 mn. The m xture was
t hen
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stirred at roomtenperature for 3 days. Then 3%
aqueous citric acid (0.4 nL) was added and the crude
wo e@abire2 m xture was purified over a RP-SPE cpCt/EPHg®050783
(2g sorbent; 25% aqueous nethanol to 100% net hanol)
to give a white solid (34 ng). The crude product 10
E%‘i‘ﬁ' iy ified by colum chromatography (ethyl acetate)
ive the title conpound as a colourless oi |, which

Iﬂlﬂﬁ&'o% 2 qryl]

6.28 (s, br, 1H NH) | 661667 (m 2H), 670672 (m
1 H, 6.73-6.77 (m 111), 6.83 (dd, | H J | = 8.8 Hz,
J2 = 2.0 Hz), 6.92 (dd, | H J I _Nﬁo 15 Hz, J2 =

1.2 Hz), 7.07-7.17 (m 2H), 7.3 21 H), 745(d, 1
H J =88 Hz), 7.60 (dd, 1H, J1 8 OHz,J2= 1.2 Hz).
Exanpl e 10
2-[1-(3,5-Difl uoro-behé
ul fanyl | - N- et hyl - benzam te
10 of Scheme |11, V\/nere RI
R3=R4=H, RS=OMe H NF S
general nethod 4 conpountl 17 was synthesised from
nmet hyl am ne. LCMVS: 4. 07 n (MH# = 439). 32 WO
2004/ 041782 PCT/ EP2003/ 056783 Exanple 11 2-[
1-(3,5-Difluoro-benzyl)-6-methoxy-1 Hindol-3
yl sul fanyl | -benzonitrile (Conpound 20, Structure 12
of Schene Ill, where R = 3,5-difluorophenyl, R3=R4=H.

a) RYEARBYDHludroHenyl)-6-methoxy-1H-indol-3-ylsulfanyl]-benzoic acid (Structure

9 of Scheme III, where R' = 3,5-difluorophenyl, R*=R*=H, R*=OMe)

To a solution of 2-[1-(3,5-Difluoro-benzyl)-6-methoxy-1 H-indol-3-ylsulfanyl]-benzoic
acid methyl ester (97 mg, 0.221 mmol) in THF (10 mL) was added a solution of
LiOH-H;0 (71 mg, 1.69 mmol) in water (10 mL). The mixture was stirred at room

et h 1 Hindol -3- |s~

,5-dif|uoropheny|,
F F 25 According to

temperature for 17 h and then at 60°C for 24 h and was then acidified with 3% aqueous
citric acid. Ethyl acetate (50 mL) was added and the mixture was washed with 3%
aqueous citric acid (2x50 mL) and brine (50 mL). The organic phase was dried
(MgSO0,) and concentrated to give a yellow solid (104 mg). The crude product was
recrystallised from ethyl acetate/heptane to give the title compound as a yellow powder
(49 mg, 52% yield).

LCMS: 4.37 min (MH" = 426); 'H-NMR (CDCl) : § 3.77 (s, 3H, OCHs), 5.51 (s, 2H,
CH,Ar), 6.69 (d, 1H, J = 8.0 Hz), 6.76 (dd, 1H, J1 = 8.4 Hz, J2 = 2.4 Hz), 6.98-7.04 (m,
2H), 7.11-7.15 (m, 1H), 7.16-7.25 (m, 4H), 7.83 (s, 1H), 7.92 (dd, 1H, J1 = 8.0Hz, J2 =
1.6 Hz).

General method 4: Reaction of an amine with a carboxylic acid of structure 9, with

TBTU and DIPEA, to give amides of structure 3, in which R? = phenyl-2-carboxamide ,
exemplified by compounds of structure 10 and 11 (Scheme III).
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FF To a cooled (00 solution of

2-[1-(3,5-D fl uoro-benzyl)-6-nmet hoxy-| Hi ndol - 3-
wobauloiesyl ] - benzani de (8 ng, 0.019 mmol) and BtBRP{DE050783
b) éa[l-gai%?%im@oeh%l%é 2 n)é(&o%g-lilﬁmﬁol-! Q%@ﬁﬁﬂ%ﬁ;&%@ ge

RS . "* 1 of SshemadH, pheroR” # adifRioropleny; R3=R4=H

Ruesadded and the mxture was extracted with CH2C12
(2 2@ The conbi ned organi c_phases were

m) . dried
Th il LR Gom Do e e o dnfiok 25 lsulfanyll-
befEbic aci8 %3&&1%%6.0@6 R6k6T), PRITPUS thi ,e(ﬂo@wliﬁl%w ARd DIPEA ﬁg pL,

chromat ography (ethyl "acet at e/ heptane 1:2) to give t
0. ¥72tmmobdmpiViRd 1 L )aWpnbebbled NEisrgas don 1 mith heyipytyre was then
stig€dat robaMSmpéradufre ToN3 Gh/gbf TheA8%) aqukdubiMri€ 68¢%8)4 mP) was added

.82 (s, 3H, OCH3), 5.3 ts 2H, ~CH2Ar), 6,62-6.67
an% the cnge, regCtion pixtyre yas mq; ,1ed69V)eg_aé1Pr§P§1).ﬁartIﬁg§ (3g gerbent; 25%
aqliétils nddthandl fo 10098 rBethiinolY & give a%vlﬁ?e)s-oliﬁ-(?il @, Thélcrulleproduct
wag gurifiedpy Collast PROmEREraPh (i1 A5 S8V tRON lreOinpgund s a
co%@rl?@&ﬂ%v%ﬂllidﬁsolidiﬁes on standing (31 mg, yietl]d: 86|%). Co "

- -Di. uQr.o- 7 - 3= -NLLIO- z
La§ah 20 st Bor ers o VR Ao 2 .ot M) 38 s om
CHaIR 16e03 (¥, ]i')IV\IhH &R, 67—2&’3(,5,5b% dHf N}g)%emgemgv (mR2HY, €76-6.72 (m,

| , =R4= L -
tH}ck7 BRoE08 056783 [T R Higol? = 20817, 69258 L. 71 = 6.0
HZ 0T ISIJH}Z?,WSO’DUI.IGf(m, 2|H)), ;.3(1 2(s, 1H), 7.45 h(d, lll-I, J |=f8.8 le)), 71|6_|(_) (dd,

-(3,5-D or. Qs zyl)-3-(2-nitro-phenyl sul fanyl) -
“’ﬂr‘gcﬂggggzcgjﬁd%/ﬁigg acid anide (15 ngy, 0.034 mol) and

Et3N (10 L, 0.072 mmol) in 5 CH2CI2 (1.5 nL) was
added a‘f20(13 L, 0.077 mml). The m xture was stirred
Exjmpie!

for 2 h and then at roomtenperature for 20 h.
2-[\Wat3e5-Difhsoraibenyd 3-6ad dthd xgidd-iddel-3 -ylsulfanyl]- V-methyl-benzamide

(Compound 17, Structure 10 of Scheme III. where R! =3 5-difluorophenyl, R3=R4=H,

R’>=0Me)
H
N—
O
LI
N

o

F

AN
0
F

According to general method 4 compound 17 was synthesised from methylamine.
LCMS: 4.07 min (MH" = 439).
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m xture was extracted with CH2Cl2 (2x25 nlL). The
conbi ned organi c phases were dried (Na2SO4) and
w@oraemi7sat ed to give the title conpound as a Pel/EPW03/050783
solid (13 ng, vyield: 91 %. 10 LCVS: 4.55 min (M+ =
not detectable); "H NWR (CDCl3): S 5.42 (s, 2H,
Exaniple )1 6.63-6.69 (m 2H), 6.78-6.85 (m 2H),
5 1K) 283- . 7. ) .

Hz). 15 Exanple 13

1- (3, 5-Di fluoro-benzyl)-6-nethoxy-3-(2-nitro
-benzenesul finyl)-1Hindol e (Congound 64, Structure 5
of Scheme I, where Rl = 3,5-difl yorophenyl, R2 =

2-ni trophenyl, R3=R4=H, =0VEs YN S N F 20 F
To a solution of \
1- (3, 5- Di f | uor o- benzyl9~ t hbxy-3-(2-nitro

- phenyl sul fanyl )-1H indol e (“40 ng, 0.09 nmmol) in
CH2CI 2 (4 nL) was adde @ chl or oper benzoi c acid

(14.5, 0.08 mml). The ion was stirred at room

tenperature for 2 h. The ¥0l vent 34 WD 2004/ 041782

PCT/ EP2003/ 050783 was evmRporated and the crude

product was purified by prep LCMS to give the title

conmpound (14.3 ng, yield = 34%. HPLC : 4.13 mn,
ToRWobled (D80Y8olltidn (2Pt 48.6LBifhivko-BERtyd)-6-reéthdxy-1 BEindol-3-

S bR L 6 3. 88 e S0, 8) 005 12 L o,
(1.5 nfl)Rds addeB TG 36 ltLl‘ﬁD;O%-n@lﬁgE. The fixtute 'H)_is stdrr&Bat°€2for 2 h
ancg{ﬂgb ]éE E%):m %q%g’ej%tuge’ fplr g'i'l—l?z "wgtgr ZZng}l_g Mz’lg %d&eééér%b'ﬂé)n’lixture was
extrAtell WA C32 AADXEE20083/Mhe @ 68ibinddxergphie phdses were dried (Na;SO4)
and concentrated to give a brown oil (25 mg). The crude product was purified by
column chromatography (ethyl acetate/heptane 1:2) to give the title compound as a pale
pink oil (3 mg, yield: 39%).

LCMS: 4.57 min (MH" = 407); "H-NMR (CDCl;): § 3.82 (s, 3H. OCH3), 5.30 (s, 2H,
CH,Ar), 6.62-6.67 (m, 2H), 6.71-6.73 (m, 1H), 6.74-6.78 (m, 1H), 6.86 (dd, 1H, J1 =
8.8 Hz, J2=2.0 Hz), 6.91 (d, 1H, J = 8.4 Hz), 7.11-7.15 (m, 1H), 7.26-7.30 (m, 1H),
7.37 (s, 1H), 7.46 (d, 1H, J = 8.8 Hz), 7.57-7.60 (m, 1H).

Example 12

1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indole-6-carbonitrile
(Compound 26, Structure 17 of Scheme IV, where R' = 3,5-difluorophenyl, R?=2-
nitrophenyl, R*>=R*=H)
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143, 5-Di fl uor o- benzyl ) - 6- net hoxy-3 -(2-nitro
- benzenesul fonyl )-1 Hindole (Conpound 62, Structure

wao0d/048¢dene 11, where R = 3,5-difl uor ophenylRCTR2P2603/050783

2-nitrophenyl, R3=R4=H, RS=Ove) 5 02N O\ O\ N F F
To a solution of N '
1-(3,5-Di fluoro-benzyl) - 6-net hoxy-%— 2-ni tro-phenyl sul

fanyl)-1H indole (40 ng, 0.09 nmpl CH2C12 (4 nl)
was added net a-chl or oper be C_ACi (46.5 ng, 0.27
mmol ). The solution way=tixred 8t room tenperature

for 6 h. The solvent was evapofated and the crude
product was purified by EGC ) 0 give the title

conmpound (14.5 ng, yield = . HPLC. 4.38 nin.

purity 100% TLC (heptane/ et acetate 1:1) : Rf =
0.6; 1H NMR (CDC13): 8 3.7k (s, 3H OCH3), 5.25 (s,
2H), 6.58 (d, 1H, J =3.1), 6.62 (m 1H), 6.07- 15
6.11 (m 1H), 6.88 (dd, 1H, J | = 7.8 Hz, J2 = 3.1

e o GECAE) iy G Bty et Kol gpon 1
imglole-6-carboxylic acid amide (15 mg, 0.034 mmol) and Et;N (10 uL, 0.072 mmol) in
o | ] S .
E UGB B 4 7y 5 g Bl
dond h gngtheg at xpempemperatigg for 3 Water (25 mL) was added and the
RO %Y eRracted WithCIRIGDY2:84! AN YIHe cbntbihé HbfEagicpHEBEs were

hyl -1 Hindole in nethylene chloride was passed .
dried g3, 5Qq) pnd ganesngateddo giye the ftifls cgmpoyed as Fyellewisplid (13 mg,

®l&aMmound was isolated by filtration. 36 WO
004/ 041782 PCI/ EP2003/ 050783 | . LGNS ; 4 Q4 _mi M=
3: i-ﬁg mm(%ixsb)mt ietsﬁ#blez;s,'ﬁ-gmlléﬁ%l;): 8 57 éss?H, CHyAr),
8183-6.69 (m, 2H), 6.78-6.85 (m, 2H), 7.21-7.25 (m, 1H), 7.28-7.33 (m, 1H), 7.44 (dd,
1H, J1 =8.4Hz, J2=12Hz), 7.62 (d, 1H, ] = 8.4 Hz), 7.66 (s, 1H), 8.29 (dd, 1H, J1 =
8.4 Hz, J2 = 1.6 Hz).

Example 13

1-(3,5-Difluoro-benzyl)-6-methoxy-3-(2-nitro-benzenesulfinyl)- 1 H-indole (Compound
64, Structure 5 of Scheme II, where R! = 3,5-difluorophenyl, R* = 2-nitrophenyl,
R’=R‘=H, R’=0Me) '

To a solution of 1-(3,5-Difluoro-benzyl)-6-methoxy-3-(2-nitro-phenylsulfanyl)-1H-
indole (40 mg, 0.09 mmol) in CH,Cl, (4 mL) was added meta-chloroperbenzoic acid
(14.5, 0.08 mmol). The solution was stirred at room temperature for 2 h. The solvent
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NCH2), 6.77 (dd, 1H J1 = 7.8 Hz, J2 = 2.0 Hz), 6.93

(dd, 1H, J1 = 7.8 Hz, J2 = 0.8 Hz), 7.22 (d, 1 H J =
WG 2@402)782 7. 26 (d, 1 H J = 0 Hz), 7.34 (m ﬁ(Ei/EPﬂmd/&smss
waﬁ)zYasé)_réggi e%d %_fmge Qro,;ﬁjﬁt E' rgf_;%b)( BO ?&-ﬁ/{g 10 glVSE the gtle

cotnpount?(14.3 fglyieldiz 3498, 74 (d 1H, J = 6.7 Hz). Exanple

HPLE, oottt OB R sl sGelic [0} SRS, 'HvR

(CBChYNE3 66\ S, BTH33, 5121(<, LHYr @SN eny BHRS.2S (m, 2H), 7.47 (d, 1H, J

- ARy PO Y o G £ i -

Hz]l & sfl.9Sdhg 880 ddh ¢He JR= 7.8 Hz, B 53di Hzuor ophenyl ,
R3=R4=H) To a solution of 6-nitroindole (162 ng, 1.0
mol) in DMVF (4 nL) was added NaH (60% di spersion on
oil; 80 ng, 2.0 nmol). The resulting dark sol ution was
stirred at roomtenperature for 15 m nutes.

3, 5-di fluoropenzyl bromde (129 L, 1,1 nmol) was
added. The reaction m xture was stirred overnight,
poured into acidified water and 20 extracted tw ce
with ethyl acetate. The conbi ned organic |ayers were
dried over Na2SO4 and concentrated in vacuo. The
product was purified over a Si02 colum (heptane/ethyl
acetate 9:1) to give the title conpound as a yellow
solid (270 ng, yield = 94%. LCVS: 5.54 min (100.0%
M= 289); "H NWR (CDC13): 8 5.40 (s, 2H, CH Ar), 6.58
25 (m 2H), 6.71 (d, 1 H J =3.5 Hz), 6.75 (m 1 H,
7.26 (s, 1 H, 7,41 (d, 1 H J =3.5Hz), 7.71 (d, 1
H J=83Hz), 805 (dd, | H J1 8.3 Hz, J2 = 2.0
Hz), 8.21 (d, 1 H J =2.0 Hz). b) I
-(3,5-Difluoro-benzyl)-1Hindol -6-ylam ne (Structure
20 of Schene V where R = 30 3,5 -difluorophenyl,
R3=R4=H) 37
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WD 2004/ 041782 PCT/ EP2003/ 050783 To a solution of
1-(3,5-Di fluoro-benzyl)-6-nitro-1Hindole (144 ng, 0.5
waonul4)4i?s2 et hanol (20 nlL) was added hydrochl opCT/ERRI08/050783
37% (]Eig L) and SnCl2.2H20 (600 ng). The reaction
Ex was stirred at 60 C for 40 h and was then
1-(8 SrDENior&-belzyil 36 Maethoxy-3 1(2enitre e zehev@$oryd)+ 1 £8ind6leq Compound

62 S S R SR L RS R

R*erb4lLiR’e0OMeget rld of the tin salts and the filtrate
was twice extracted with ethyl acetate. The conbi ned
organic layers were dried over 2S04 and
concentrated in vacuo. The prqgli€y was purified over a

Si 02 col umm (hept ane/ et hyl _acet v 1) to give the
title conpound as a colo i 89 ng, yield =
69% . 10 LCMS: 3.20 nmi® M = 259); 1H NMWR

(CDC13): S 5.12 (s, 2H, CH2A|N) 6.52 (m 2H), 6.56
(d, I H J = 3.5 Hz), BB 1 H, 7.97 (dd, I H J
| =8.3 Hz, J2 = 2.0 Hz) .13 (d, 1 H J = 3.5 Hz),
7,17 (d, 1 H J = 2.0 Hz 7.55(d,1H,J:8.3Hz).
c) 1-(3,5-Difluoro- benzyl): 3-(2-nitro -phen

| ssul fanyl)-1Hindol -6- |amine (Con'pound 15 57,
Structure 23 of Schenme V, where Rl =

To2r s@hfdoﬂcﬁ'fqp@eﬁlﬁlﬂﬁgro €nz5}1 tG—H%WB Bt ﬂﬁé%léﬁﬁfaﬁyl) 1H-

sol ution Iuoro b ! | ani ne
indoes(4fgng.d q mml} ng a‘a@{gtphloroperbenzmc acid

(4625 HiL% 0@@%&%{)6%& fsSRit'l'onQ)l;Hs‘%'ilhgﬁ at rdogh fe%ﬁ&@rﬁthfkgfo\f%l R.0Me solvent

1 ONn was stirred roomtengerature
wa gyaPoratid a?# Qleuﬁféd%%odé‘éh\é’é%?méﬁeé'ob CoMS givieithe Title

coxﬁid&hﬂd (qq B! yidldSE84opol urm (hept ane/ ethyl acetate
Qi ve ¥ he title ¢

HP(Liil 463&@111 pigits100%597.C (el ”/%th%iawtﬁeﬁ&%%ﬁﬁ it NMR
(Cﬂt%b 5 3H1P6E\/'§H @@H@} 5.85 8 221)(§58 e 1 =A3)1) $636m, (A, 6.07-

6.11 (gl,pgx)) 3 §§é@d(l(]—g TI= 1,88 g,ﬁ éli{zJ),ZJé@,,_(m ﬁgﬁ'ﬁm %d,,.}ZH J=1738

9 16-1.9.HZ J¥= 19 HZ. 2 Hz), 7.31 (s,
Hzgﬂms 1“”““7@“115‘% —‘(8 2 Hz) 7. 4gz;(m I)H), 8.2(7

(dd I, JI = 8.2 Hz, J2 = 1.2 Hz). 38 WO

nt 0- h&nl lf n l?zzlof

o‘ﬁ@hﬁdfﬁcMoﬂh@(@mR@eu& 50]:11 fl uor ophenyl R2 = 2- 5
nitrophenyl, R3=R4=H, Z = nethyb)N

To a solution of 6-Methoxy-3-(2-nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1H-indole
in methylene chloride was passed HCI-gas till the organic salt crystallised. The title
compound was isolated by filtration.
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30

02N s\ NNHF\~ F General nethod 5: Reaction of
an acid anhydride with a 6-am noindole of structure 20
wa o048y € corrpounds of structure 21, foll oweBlChyP2003/050783

=t
L@lg}IS ggsrggghio anef uc%@gg e‘}@'ﬁd}%%ﬁ%@% '503“ 7§;‘€h3§{ X6CH3), 5.78 (s, 2H,
N&ﬁ; 657§y Lids B Bdrihie) 121 2.0 Has 6.95 () 1HcHt 3/ &Mz, J2 = 0.8 H),
7. 1§(d u yee7, thqh é?eb@nm\d 2\/&@5)?7%34 S‘,’i‘ \2H),748-7.52 (m, 1H), 7.59

rophényl , "R3=
@, 3&? dei gﬂﬁ@ ?%é 51}5:§|Q§c(i oU‘BeTnz%O)HZ)H&Zﬂc(ddr BHleaﬁﬂrﬂeHz 2=
1.4 B2),/8074 @, 1008l .7iHY). DCM (4 nl) was added pyri di ne
(25 L) and acetic an ydrlde (9.8 L, 0.11 nmol) and
stirred overnight at roomtenperature. The reaction
Exaimgler16é was poured into 10 nL of water and

Jé.bubr: Jlé)r%ﬁmnzvlsg &a mtnogpl?m%gfls A

CUOTToT—1TCTO

Strohre 08 roaseﬂemmwmﬁe RH= =G, mlﬂmoﬁﬂéﬁe}e R20= @mgbmgwﬁs
R32 mf white solid (23.3 ng, yield = 84% . The product
ed without further purification. LCMS: 4.10 mn
(97.4% M+ = 301); 1H NWR (CDC13): b 2.18 (s, 3H,
CH3CON), 5.28 (s, 2H, CH Ar),os 53 (d, 1H, J = 3.1),
6.58 (m 2H), 6.68 (m 1H), 6.87 1H, JI = 8.3
Hz, J2 = 1.6 Hz), 7.07 (d, 1H s .1 Hz), 7,55 (d,

1H, J = 8.3 Hz), 7.90 (s, 25 b) Nf
| - (3, 5-Difluoro-benzyl) - Nt r 0- phenyl sul fanyl ) - 1H
i ndol - 6-y1] -acet am deH_ N d 58, Structure 22 of

Schene V, where Rl= 3 B-difl uo ophenyl R2 =2-
ni trophenyl, R3=R4=H, Z yl) To a sol ution of
N-[1-(3, 5- Difl uor o- benzyl) i ndol -6-yl]-acetan de
(23.3 ng, 0.08 30 nmmol) in |ethyl et her (4 m.) was
added 2-nitrobenzenesul f enyl Bhiori de (14.7 nmg, 39 WO
2004/ 041782 PCT/ EP2003/ 050783 0.09 nmol ). The
re J sgl ution was stirred overm ght at

; i Eo -l indole (Shaichuse, 19 of Ssherre Vg where R! =

\/_ﬁsmﬂa@}dpmfyﬂ fﬁe-q!ﬁemr a Si 02 colum (heptane/ et hyl
To a solution of 6-nitroindole (162 mg, 1.0 mmol) in DMF (4 mL) was added NaH
(60% dispersion on oil; 80 mg, 2.0 mmol). The resulting dark solution was stirred at

room temperature for 15 minutes. 3,5-difluorobenzyl bromide (129 uL, 1,1 mmol) was
added. The reaction mixture was stirred overnight, poured into acidified water and
extracted twice with ethyl acetate. The combined organic layers were dried over Na,SO4
and concentrated in vacuo.

The product was purified over a SiO, column (heptane/ethyl acetate 9:1) to give the title
compound as a yellow solid (270 mg, yield = 94%)).

LCMS: 5.54 min (100.0%, MH" = 289); 'H NMR (CDCl3): 8 5.40 (s, 2H, CHyAr), 6.58
(m, 2H), 6.71 (d, 1H, J = 3.5 Hz), 6.75 (m, 1H), 7.26 (s, 1H), 7,41 (d, 1H, J = 3.5 Hz),
7.71 (d, 1H, J= 8.3 Hz), 8.05 (dd, 1H, J1 = 8.3 Hz,J2=2.0 Hz), 8.21 (d, 1H, J = 2.0
Hz).

b) 1-(3,5-Difluoro-benzyl)-1H-indol-6-ylamine (Structure 20 of Scheme V., where R! =
3,5-difluorophenyl, R*=R*=H)
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acetate 9:1) to give the title conmpound as a yell ow
solid (35.0 ng, yield = 96%. LCVs 4.26 mn (98.6%
wdhkbos4masd) ; 1H NVR (DMSO): S 2.03 (s, 3H, CH3EONEP2093/050783

Toasdl
&: gélﬁn o%'l‘L ? %ogboﬁ)eﬁgylé%dxgg%ﬂlfﬁ]ndbﬁ(fMEEg Qé mxjagl) in
et né)l d—E‘} 1s gl F‘i’rll“yciqqy IOVICzqud( W% 1B) pb) and SQCHz%HzO (600 mg).
TllY_?z Sééct(dﬁ mi;g:e ﬁasﬁ?nrfdﬂl at 60 °@ for ZO 917a1{dqxas]1hgh §c]rll_?zen@r3§d in vacuo.
fSlﬁE? was gﬂ%@ igtoygf }_lLl(pcRi;aﬁe p.nd a concentrated NaHCOs-solution was
ddé &, Ereliwio-1a9E OptRBZY4 I
:n gl_étb gﬁth“y ];52 Zegytt%llnf?vlvészﬁléérbg gg%ﬁx{éﬁ%%w& bt @l]se tin salts
G BE w55 it gafanied with uhy svetaie.3 s cormius olgnaisynyers
wdt2 drie@ onet NaS®gid, condeiérmsd Zz vuchb' Théiﬁxro@ﬁ@tt\pé(é ﬁum over a

F3CA ccordin
Sléékoggn%bwbg(eglyl gf&’ég %1) to glve the t1t e compoun as a colourless oil
(8Nmigl yiedd 5‘—69%) uor o- benzyl ) - 1Hi ndol - 6-yI ] -

LGS 3200 3R ARE ST 5 T NBRCRESGhu i H 2 (208 Gligan, 6.52

(M5 SHIE.56 (dhyIrHL,di n3. 5(112) b)63ains] IH), 7100qdea0e! jic= 8nMMsrj2des o Hz),

7GRt b AL LALR R0 8%, T3

the title conpound as a white solid (10.9 ng, yield =
0
c) 6118 5- | 3?13) mé\ 5 Cg ?I nl%et 8om ound
NS T. Stxu@ e RB3fdf lﬂnhembéhwﬂe)‘e B! &2, fidifl@orophenyl, R*=2- nitrophenyl,

Egﬁ%‘-‘mﬁilfanyl) 1
6-yl ] 2,2-trifluoro-acetam de was prepared
using N-[ 1-(3, 5-

Tod dsfo!l\.k{%fdl %fbleng'oz ¥ Sﬁf E 96 &#ﬁédﬁ—%—b’é&gh% g#é R ﬁl}%}'ﬂ% in
DQM| 4 ﬂnld)gwgsa%ngz-nﬂﬂ)bgnmmesulfdwl ch)lmpdeLrTmel\RSullahglyfellsﬁ solution

wa@\éﬁfrgﬁﬁt roggjrgn@%:r#ow or' T leg) %@He Wszfst Q)glcetiltg%@a in vacuo and
putifiasover. 263iQyi aolyrag (Dsptantethyl d56@)e 9:1Hd\BRe tRMAB coBpound as an

ora’%g§§olﬁi(1126* le‘l‘i’1)=Hv)86/)f757 (ad 1 t'l) 1 =8 (3mHZi ii)z -
LCMS 1 hinin (100.09%, MH = 4125 'H NMR (CoCly: § 2.2 s, 2H, CH,AD), 6.56
(m, 2H), 6.65 (m, 1H), 6.84 (dd, 1H, J1 =8.2 Hz, J2 = 1.2 Hz), 7.00 (dd, 1H, J1 = 8.2

Hz,12= 12 Hz), 7.19 (m, 1H), 7.30 (d, 1H, J = 1.2 Hz), 7.31 (s, 1H), 7.37 (d, 1H, J =

8.2 Hz) 7.49 (m, 1H), 8.27 (dd, 1H, J1 = 8.2 Hz, J2 = 1.2 Hz).
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40 WO 2004/ 041782 PCT/ EP2003/050783 1 H, J 1 = 8.3 Hz,
J2 = 2.0 Hz), 7.39 (d, I H J =8.3 Hz), 7.49 (m 1H),
W62005m4(7d2 1H, J = 2.0 Hz), 8.15 (s, 1H), 8. 2Bct/dr2003/050783
IH Ji 8.3 Hz, J2 = 2.0 Hz). Exanple 19 5 Conpound
97: N-fI-(3 5- D|fluoro benzyl
Example 17; t r o- phenyl sul fanyl)-1H indol 6 yl1 2

NAi- 5-9)1@1%8%3 1)- 510 45t d o ferdRs R Fany B8 M1 4y i1 A8 hGride

D
Mﬁ& Stmqmﬁerz f g@zzm_\o_\ms& 53 SPdllﬂuefooﬁerol RH=2-

m@aphlm(,ﬁRS-@ii}LIL@&qnpﬁggyl) 6-nitro-1Hindole structure
19 of  Scheme VIT whnere R 3.5 -difl uorophenyl

R2=R3=R4=H To a solution of 6-nitro- I Hindole (19.5
g, 120 nmol) in NVP (500 ni) vva%zfédded at 0 C cesium

carbonate (39.1 g, 120 mmol ). Aft irring for 30
mnat O C 3,5 15 difl uorobenzy ide (30.0 g, 144
nol ) was added and thg m was allowed to warm
to roomtenperature a%tl\st or 18 hrs. The
m xture was poured into Nat d aqueous ammoni um
chloride (1 L) and extracted h ethyl acetate (2 x
500 nlL). The conbined origs | ayers were washed with
H20O (2 x 500 nL) and brine (& m.) and dried
(Na2SO4) and concentrated to give the title conpound
(65 g, yellow soI id) which 20 was used without furter
purification.
I .
Ge;nc()a"%frﬁ%t@hﬁ yq{\ﬁfﬁg{ﬂ 6¥ hﬁ Eé H"ahﬂg&ljéde%% gorgr %gl riZoﬁ]@cro% of Structure 20
to gve RemRAuR{isF (GHruga e @1 1_§ollme§dabd'cbe1¢fany)latlon of the indole 3-position to
o 1H i ndol e and the 25
gwgcﬁ Xt gg%gp%ﬁc?%?xaqscggﬂ% antil all material was
di ssolved. 37% HC (37 nL) was added fol |l owed by
a) N-FIC(B|5)-9‘i‘ﬂllﬁfrb%n9{'l|3‘yijﬁq}lﬁol(6?§ﬁ Retahid® ($PluR™ of Scheme V.

stirring wa 3 2
where R” = 3,5- dlﬂuoroohenvl R’=R"=H, Z = methyl)
To a solution of 1-(3,5-Difluoro-benzyl)- 1 H-indol-6-ylamine (25 mg, 0.1 mmol) in
DCM (4 mL) was added pyridine (25 pL) and acetic anhydride (9.8 uL, 0.11 mmol) and
stirred overnight at room temperature. The reaction mixture was poured into 10 mL of
water and neutralised with NaHCQOj; and extracted twice with DCM. De combined

organic layers were dried over Na;SOy and concentrated in vacuo to give the crude

r at

compound as a off white solid (23.3 mg, yield = 84%). The product was used without
further purification.

LCMS: 4.10 min (97.4%, MH" = 301); '"H NMR (CDCl;): § 2.18 (s, 3H, CH3;CON),
5.28 (s, 2H, CHyAr), 6.53 (d, 1H, J = 3.1), 6.58 (m, 2H), 6.68 (m, 1H), 6.87 (dd, 1H, J1
=83 Hz, J2=1.6Hz),7.07 (d, 1H, J = 3.1 Hz), 7,55 (d, 1H, J = 8.3 Hz), 7.90 (s, 1H).

b) N-[1-(3.5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indol-6-yl]-acetamide
(Compound 58, Structure 22 of Scheme V, where R! = 3.5-difluorophenyl, R? = 2-
nitrophenyl, R>=R*=H, Z = methyl)

To a solution of N-[1-(3,5-Difluoro-benzyl)-1H-indol-6-yl]-acetamide (23.3 mg, 0.08
mmol) in diethyl ether (4 mL) was added 2-nitrobenzenesulfenyl chloride (14.7 mg,
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continued at 60 C for 18 hrs. After the m xture was
cooled to roomtenperature the solvent was renoved
wopean4rreluced pressure. Ethyl acetate (800 nlpCwWaB2003/050783

0.0dd@folaThd fo t L
OSSOy ARG QBT iy g

’émft‘alﬁ?e‘f’%s %céméfgﬁ Y EdOAd Huhléied oy eihd Sl@aWumm(heptane/ethyl
8
acead12d) v bive 2Ol céfm%@@nd@ O m_ ﬁl%} y@gz@%gﬁg 8%69 6%6).

L@%Eﬁ@% %o%; gM‘fg{ (IPMSQ)n@%MS(SH §H:CON),

5.5t (WaHIOH,#0),i6089 W, ¢ b, \Mass 3384 I=UNDZ) f6165 BRI 2H), 7.17 (dd, 1H,

IS IE TP 0STD. BAGAH ) FOE 27601 17 BIDRARM AT, 7.49 (m,

1H)em97t(d; JH, Bstlel Hz518.00 {3y B1) 2627 gidOleS(me“@3¥H J2WNED @17,
Rl = 3,5-difl uorophenyl, R2=R3
1-(3,5-Difluoro-benzyl) - 1H-|ndol 6-yl am ne was
Exﬁmphllﬁed in NWP (1 L) and tri et hyl am ne (34 niL, 242
d b dj car bonate

qcet ate SE pd conbi ned organlc
| ayers were washed vvlth H20(1 L) and brine (1 L),
dried (Na2SO4) and concentrated.o,Nhe crude product was
purified using colum chromat ogra (hept ane/ et hyl
acetate 4:1) to affordthetltI&e und (39 g, 109

mol, 91% (three steps) - golid). 15 d) |

1-(3,5-Difluoro- benzyl) n|»ro phen | syul fanyl)-1

H-i ndol - 6-yl ] - car banf,c”a eNt - butyl ester,

structure 27 of Schene VF! where R

3, 5-di fl uorophenyl, R2 = 2= ophenyl, R3=R4=H. To a

solution of [ 1-(3,5-difluor nzyl)-1

Hindol -6-yl]-carbanmic acid te t butyl ester (39 g,

109 nmmol ) in diethylether (750FnL) was added

2-ni trobenzenesul fenyl chloride 20 (20.4 g, 109 mml)
eaction mxture was stirred at room

and.t he
Accarling G GFREIGREGY S, Sleb AV oris Tato- benrdX | Hrindol-6-y1]-
2,52 ¢rifledrochcegadeisva r&gﬁed(dsl 1 489-OiffdoRS-beRzyH- 1 -

ethé 7 ACE g é N@ acéé hg co |r(1)ed or dani PImdolG

(076 Bhdutdy Tuidtn G ifluosagetis aihy dride 9,68 L.
70 mdn)ql) d“mle&dn@ndn@mmhlﬁaﬂ Q:ﬁi'ei @S\;\ﬁ%zf &ﬂﬁ*mh t(Ee:ﬁtkutlé/@th%rl acetate 9:1) to
oW e
gwfﬁﬁ?ﬁﬂ? C%’& 'P%E?f%/‘? Wﬁlteégﬁgf (gbw 51 b benzyl ) - 3
LCME- m#tnnn(ﬁhkﬁyhdﬁuhﬂaﬁyl) 1H i ndol - 6 yl am ne
r of.. S I re Rl = .

A ¢ el B S e By A 1S Sriaiioro-hepupsbpi 2 nitro-
phenylsulfanyl) 1H-indol-6-y1]-2,2,2-trifluoro-acetamide was prepared using N-[1-(3,5-
Difluoro-benzyl)-1H-indol-6-yl]-2,2,2-trifluoro-acetamide (10.9 mg, 31 umol) and 2-
nitrobenzenesulfenyl chloride (5.7 mg, 37 umol). The compound was purified over an
HPLC column (MeCN/H,0) to give the title compound as a yellow solid (10.2 mg,
yield = 65%). '
LCMS: 4.65 min (89.0%, MH" = 508); '"H NMR (DMSO): 6 5.56 (s, 2H, CHAr), 6.87
(dd, 1H, J=8.3 Hz, J2 = 1.2 Hz), 7.01 (m, 2H), 7.20 (m, 1H), 7.35 (m, 1H), 7.37 (dd,
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[
1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenyl sul fanyl)-1H
wo pealo4Bsyl ] -carbamic acid tert- butyl ester WeSI/EP2003/050783

14j Hsel8viedzi 1 %@12) ¢ Boley, @HdJH'%dfg{ g'ﬂ%@ﬁ”m) 7,50 (d, 1H, J =
> QUEBSRIEE 1] EbUOAGERETC g0 a0 (48wt 28 il

for 1 h another portion of trifluoroacetic acid (48
ErrL Féﬁ, nmol ) was added and the reaction mxture was
PR for an additional hour. The nixture was

Catinpoureto T ¥-fl -GRTIZUOEEH 3405 e
ﬂmgacsol uél oEr v;hals &Eu E !ﬁ?ﬂin?h ltlg@%‘élﬁ%%fa?}?gt AL mdo;6 y12] -2
M@@@m@__-

m.), dried (Na2804) and concentrated to afford the
crude product. The 42 WD 2004/04 2

PCT/ EP2003/ 050783 product was pur#tied using colum
chr omat ogr aphy (heptan eth | acekat 1) to give the
title conpound (28 g 3¢ st eps),

red/ brown solid). erﬁ od 6: Reaction of an
acid chloride (nmethod a), carbldxylic acid (nethod b)

5 or sulfonyl chloride Frethkod'c) with a 6-ani noi ndol e
of structure 23 to give cunds of structure 28 and

29 (Schenme VI1). Method a, and c¢c can all be carried
out using the sane procedurg which is exanplified
bel ow for nmethod a. 10 To a solution of 1 -(3,5 -di
fluoro-benzyl) -3 -(2 -nitro -phenylsul fanyl)- I
a) ﬁ(B'BdmlﬂlﬁerJb@Hiﬂﬁ6 rﬁ??gpl (%/ e, SRulP 49 bFs 491t Where R =

was added,ai’ O
FheorophieRyls HuER nofl uor oacetyl chloride (50 p.L,

. ' !
To%o%%ut{iﬂgpd)fzg 2?29 gﬁgggoﬁg% she 1zmna%Hf)?n \W%SM £39 s added at 0

*Cashivanearaenate 619! gplaq mal). lﬁﬁ@f@tlfﬂl%fﬂréﬁlmm’at 0 °C 3,5-

dlﬁlliétfrgh;@izg%r@ﬁh&e g@ﬂ glmm%lg(?«aééﬁégweﬁ‘@gﬁé g-s&f?%%ﬁ/gllowed to

wa(tﬁl\;g@) 18 tgmggratuée alj_CH;itll'rgi 18shrs. Hye mixterz was p@tgpd into saturated
aq\ﬁeo&Q afrahonihi, chﬂolrldﬁll)Gaddzextraét%d D(Zﬁh é'thﬂzz)cetage Eé 508 JmL) The

co %%;!)r@u( ﬁlyer(smre w;asb%c:il th@ﬁ;@,@ X 50§ mIy), ami.brlm(Spﬁ]mL) and

dried HVa,;SO,98nd Sonckhirated: t@ﬁl\(legthi gnl(@'é:om?ola_gq 66238& Xlegg'?v dqblﬂd) which

WafBS??eWEFIZ‘i't tﬁ’é’?rrﬂ}ﬂlf}?af‘ﬂé fol | owi ng conpounds wer e
prepared: Conpound 98:

|- f lu -3-(2-nitro-
h)_&é@-lééluom- iluv?)n%ng Vlam1(ne structure g() of Scheme VII, where R!

Tyt
= 3.5-difluorophenyl, R>=R*=R*=H.

EtOH 96% (1L) was added to 1-(3,5-difluoro-benzyl)-6-nitro-1H-indole and the
mixture was stirred at 60 °C until all material was dissolved. 37% HCI (37 mL) was
added followed by tin(IT)chloride dihydrate (268 g, 1.19 mol) and stirring was
continued at 60 °C for 18 hrs. After the mixture was cooled to room temperature the

solvent was removed under reduced pressure. Ethyl acetate (800 mL) was added and the
mixture was poured into saturated aqueous NaHCOjs (1 L) and filtered over kieselguhr.
The layers were separated and the organic layer was washed with H,O (2 x 500 mL) and
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2,2-difluoro-acetam de, structure 28 of Schenme VII,
where R = 3,5-difluorophenyl, R2 = 2-nitro hen 1,
WOBeokdF1482 Z' = di fl uoronet hyl . Met hod a was usepCT/€BN03/050783

o W R 8 STy 5o T ol o

brw oilfsolid pefpichavaxmused withput furthes pumﬁcam)n: 3.0 Hz),
730738NFI (m 3H), 7.46-7.51 (m | H), 7.98 (d,
Hz) . 8.12 (s, 1H), 8.28 (dd, IH J1=7.6
)Llr(ﬁ 5~D1ﬂu¢ro~rb¢g@z1) 1 iE-indp Fﬁﬂ/ﬂtcarl aciglyexsgpupy ASIARP
of B@Ténl?eoﬂl(iﬂ%%@ﬁ% 3 m\%!r%gh&% R¥={R *=R3—

uor - benzy z ni t 1 o- phenyl sulf ahyl - 1H i ndol
- (365 Pﬂﬂuorﬁrlt?ﬁ%d%é#} m@o -8rylawing wapdisgilvest 1|L) and
trlé”bﬁﬂﬁﬁm% (ﬂ 113L524j2 f'nl Né%‘é‘ 88ddd folléwed d%y (ﬁltérrt%?ﬂ diearbonate (53

g, 30 ) gl thg -,ml(xtture 3¥4s sglrred -pt \géaqsxﬁ ;Jcsrggergtlqu fpr 18d1r$ The mixure

was 'ﬂourl:d—mt?) SHitdrated a9 u&i’us@a}%’(b @Hgﬂ)%d f%(ﬂaétlﬂd Wi t116é1!¥1 | adekate (3 x

75é néé The ponpglz r?eﬂgrgeym?ageﬁ WoIE, wgs%g@ withaFh(Q (] Li ppd brlne (1L),
driéd 82,803 afidtordcehfirated: Phe ét‘ﬂlde ]aré‘duct]was uﬁﬁé’b‘ﬁsm?c@ﬁlmn
hffqﬁatogj%zy &eptaf fq;%ylesﬁa@uﬁ B togestend ﬁv% Heqppaund (39 g, 109
mmdI29 194 (tirep bRpy), Sublite36Nd). - 1- pyri di n-2-yl met hyl - I H

i ndol -6- Xl | -acetam de, structure 28 of Schenme VII,

where R1 = 2-pyridyl, R2 =2- ,4 nitrohen 1, R3==H Z1=
d) [‘ﬂl)(ﬁ)f-l[hiﬁﬁ@flﬁbéﬂ_ﬂvl) W-hﬁfb ﬁhm&swﬁﬁﬁl) lﬂ%mmcarbamm acid

?'3;[. 0 4 88 'ﬁemﬁg"(ﬁo)\é]wre & 3 g—daf}uog'ap}wnml, R*=2-
nltﬂﬂvhawlFRla-#R"#fﬂ 1.5 Hz), 7. 18 (td | H J 1 = 8.4 He,
TOg’l SL? f;ﬁéé S(Q&IZui)r_ﬁ Blenizyézrlﬂg%@-y}] qqrbajiglp a.chz‘eﬁt-Wyl ester
(3g, 1:@9]m1510l-)21)1 di@hpi2tHes (730 tL) whs @ddédi2-nitrobenzenesulfenyl chloride
(20.4 g, 109 mmol) and the reaction mixture was stirred at room temperature for 18 hrs.

The mixture was poured into saturated aqueous NaHCO; (1 L) and extracted with ethyl
acetate (2 x 300 mL). The combined organic layers were washed with H>O (400 mL)
and brine (400 mL), dried and concentrated to afford the title compound (56 g, yellow
solid) which was used without further purification.

e) 1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)-1 H-indol-6-ylamine, structure 23
of Scheme VII, where R! = 3,5-difluorophenyl, R? = 2-nitrophenyl, R?*=R*=H.
[1-(3,5-Difluoro-benzy!)-3-(2-nitro-pheny!sulfanyl)- 1 H-indol-6-yl]-carbamic acid tert-

butyl ester was dissolved in CH,Cl; (1 L) and under nitrogen atmosphere trifluoroacetic
acid (48 mL, 624 mmol) was added dropwise at room temperature. After stirring for 1 h
another portion of trifluoroacetic acid (48 mL, 624 mmol) was added and the reaction
mixture was stirred for an additional hour. The mixture was diluted with CH,Cl, (500
mL) and H,O (1 L) and 3N NaOH solution was added until the pH of the mixture was
11-12. The layers were separated and the organic layer was washed with H,O (500 mL)
and brine (500 mL), dried (Na;SO4) and concentrated to afford the crude product. The
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1H, J = 2.2 Hz), 8.27 (dd, 1H, J1 =7.6 Hz, J2 = 1.5
Hz), 8.62 (d, 1 H J = 4.6 Hz). Conpound 101:
wdk§03/0428Ni t r o- phenyl sul f anyl ) - 1- pyri di n- 2- yl ne¢hyb2005450783

pr{*ﬂx@ﬂva@ wlh% ﬁaﬁg gq%&%&;@&#&f@ ﬁiap?fét}ggfc&%t%_l’l 1) to give

thetitle pampgund (@gtgwéa ramph 639 &tivo &tePS)I\Md/t(rO:DGB@]ld) S 1.80
(s, 3H) 548(s 2H) | 692 osz 3 S6.98 (m 3H),
7.15-7. H% 7.40 =7.6 H" N Hz),

General gthoﬂ_y@ Reacton pf an aqlqi| chlppd;e (meglqdza), gng&xﬂwzamd (method b)

or |§|Zlf0ny$ cﬂl‘brlﬁg im@{ﬂodJc) wﬂh 5 6li¥ﬂmo§ldgﬁe ({f%‘?ructy"k_%é %o g}sv% L@mpounds

Of\?@%m?/&?m?@z(ﬁﬂmeﬁéﬂbs/ 050783 " Conpound 102:
M&hodBa,(ald & E4n B @@)ébﬁl@dfcﬁlﬁ‘ ubiR¥ thdidieprocedure whlch is exfamphﬁed

h H-i ndol - 6-yl | - propi onam de, " structure
beg@h{ﬂ‘%‘“\%? daphere R>1/: 2 -pyridyl, RR = 2 -nltrophenyl
R3=R4=H, Z1= ethyl). Met hod b was used. 02N H-NI\/R
13 t 6, Hz 41
TOSaCD? %l 9@)-33 5 dAéu?rgab 1) 36329121“8 I}@J@nmylfe@) 147- l_rsioh6xylamme
(300 ng70.23 mmélljtu? C‘I—QC% E‘Z S:ad Haded &1 €6 trléth&ﬁnﬁﬁ’e (dmmL 0.87
R c

mrgc';lé 6SJLgbaaque5_1p|y rgcin&uy)r%ac l)jlgrlde 8 ¢ F‘Elzs) 73 8“@91)(‘835 add)ed and the
mittdre) wds Stifzed mmﬁlpkﬂﬁure for 18 hrs. The mixture was concentrated and

ool b o L s 4R AR 1 o compound

97 S8 ey, WBV,mN&bE@Q"/RyeHo&-s@MH dyl, R2 = 2-nitrophenyl,

'HNAR @03 482 Y '15%'\/?‘03‘@(;?:()""?%3&;62‘1@ 8639 dd: o1 7.6 Hz,

J2H1(1 Hz), 6.9847.00 (m,2H), 8.204tt, JB, H 2925Hz)12=6312Hé}1c728732(m
2}1’5'79353_7(51 61P5|Z746751(m 1H), 7.98 (s, 1H), 8.08 (s, 1H), 8.27 (dd, 1H, J1 =
7.6 Hz, J2 = 1.1 Hz), 10.15 (s, 1H).

According to general method 6 the following compounds were prepared:

Compound 98: N-[1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)-1H-indol-6-vl]-
2.2-difluoro-acetamide, structure 28 of Scheme VIL, where R = 3,5-difluorophenyl,
R? = 2-nitrophenyl, R*=R*=H, Z'= difluoromethyl. Method a was used.

ON 'H-NMR (DMSO): 8 5.55 (s, 2H), 6.23-6.50 (m, 1H),

F oA S@ 6.88 (dd, 1H, J1="7.6 Hz, 2= 1.1 Hz), 6.97-7.03 (m,
N \
N

2H), 7.20 (tt, 1H, J1 = 9.5 Hz, J2 = 3.0 Hz), 7.30-7.38
F (m, 3H), 7.46-7.51 (m, 1H), 7.98 (d, 1H, J = 1.1 Hz),
8.12 (s, 1H), 8.28 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz),

F 10.80 (s, 1H).
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HN J2
3H), 7.40
W@ 260041782 (m
8.4Hz, J2 2.2
1H_J 1| 8 4

1.1 Hz),
(d, 1H,
I H),
Hz) ,
H7

8.55 (d,

7.16-7.20 (m 1H), 7.24-7.31 (m
J=8.4 Hz), 7.42 (s, 1H),

N 8.15(d, 1H, J=2. 2Hz) , 8. 26¢dtERH0IASI783
| H J =30 H), 858 (dd,

J2 =2 2 I—|7\

A LA I = i

Ill’reth I
progiguaimide,Firuct

CO%DEhH@w-NHI-’és (SZDIﬂLIdr@- Eﬂ)LBS(erﬁﬁﬁ hpnyls thtriv(Ii) ggsmdol -6-yl]-
= O~ am r..l ur e
Ok hichng VI{ Syt B° raPb i iqtoBadie

<9

(8AC13)

(,Os\ H)
b ol e

'14 Jﬁ76l—|z)

| H J =
2 d, 1H, J1 3
= %0 Hz), 8.58

WO 20604/ 041782 PCI

1
8.
8
J

@%ﬂ/ﬁﬂ=mmﬁefetm_rmmtddw waddddod a was used. 02N

L3 T R e

281, U 7.6 H2), 8.54 (kj2H)) B.89 (MdB1Hz)1 = 7.6 Hz,

Bt A b SR 7
4dS1Hy) =

884 H5), 7(32-7.3F,(m] 1H)17.86+%5] (m,

P 8 et

/JEPQ@.(BHﬂﬂHQ'#BBI H2)62uts 1H)5:

-i ndol -6- \/fl

N-13-(2-Ntro-pheLayisulfanyl)-1-

pyridin-3-ylmethyl-1H

(@JaY

cfrnr-fnra QQ n-F ho
>cRee

nr nnl nnam r~|a
I\l LB %A "2

CoMigounieg ez Rluoro«'N fpﬂ-nﬁ;d-pheﬁtﬁllsulﬁnylm lt-mamhamfivlmethvl 1H-

—H Z—eth

=R
’ 1dgest

in |

g 2 i

mtﬁiﬂheﬂyl—R%w#k)z —En&ibﬂlmroﬂbmyl Mﬂﬁod ddyas]ﬂﬁlpd.] 1

"8 Hz))N'8.55 (d,

Cr

B4 Hr, 12 o lz)H ENME O 5 4 46 18, S0 §541“?U’3%51 G,
M@f* 1 H), 6.94-B (m72M; TOGRId, T, UH)= 7.8 1312 =
A% " B Ho) I 38 T, =3 Peth, 1= 1’8 1z), 7.22-

7.29 (m, 2H), 7.46 (d, 1H, ] = 8.4 Hz), 7.55 (s, 1H), 7.64
(td, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz), 8.02 (s, 1H), 8.05 (d,

1H, J = 2.2 Hz), 8.27 (dd, 1H, J1 = 7.6 Hz, J2 = 1.5 Hz),
8.62 (d, 1H, J = 4.6 Hz).

Compound 101: N-[3-(2-Nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1 H-indol-6-yl]-

acetamide, structure 28 of Scheme VII, where R!= 2-pyridyl, R?= 2-nitrophenyl,
R’=R‘=H, Z'= methyl. Method a was used.

'H-NMR (CDCl;): & 1.80 (s, 3H), 5.48 (s, 2H), 6.92-
6.98 (m, 3H), 7.15-7.30 (m, 4H), 7.40 (d, 1H, ] ="7.6
Hz), 7.51 (s, 1H), 7.63 (td, 1H, J1="7.6 Hz, J2=2.2
Hz), 8.04 (d, 1H, J = 1.5 Hz), 8.26 (dd, 1H, J1 =7.6 Hz,
J2=1.5Hz), 8.61 (d, 1H, J = 4.6 Hz).
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Hz), 8.57 (dd, 1H, J1 = 4.6 Hz, J2 = 1.1 Hz). Conpound
106: N-f 1-(3,5-Difl uoro-benzyl)-3-(2-nitro-phen

w0 ¢a4out78p- pheal sul fanyl)- 1 Hindol - PCT/EP2003/050783
yl'l-nethastructure 29 of Scheme VII, vvhere R =

Cohmoutvétlﬂbde}\@sN _’Qi)en@&Nlfah’klNWFbx(r[ditB@}vlrr@tIWIQHJ-ﬁBdol 6-vl]-

prgi'_gnaggd ,Asir@t’uﬁégg oggglg&ne}%& \%l}éﬂ gdd'? %yf'dy B N'Zﬂvitgophenyl

R*Ri=H,1%= ethyl} Methotib wagused3. 0 Hz) 7 31-7.37 (m_ 2 F

(o 11, 8 13% (od HNMB Bl p4as/e 51T 7184 % £,

/,9/( 65 (Ahdumd.6197), SAY (opHéEn 6=@-6§18I(fm 3y, 7.15-
- 5-difl '
ul I-Tl anyl Y- 1 H i nldol LOM)Y pﬁg‘?nﬁg)eT‘ﬁ’s{dﬂ?rEﬂ%%&éﬁ%&eH)’ 7.63
VI, re R = 3,|5td,dH, | Juer dphEmyR = R Hz)B.13i(d,rdHhen1.5

N (OMEO b g ?%@Eolﬁ”%ﬁ%éw%“*%%@"%ﬁud
6.97 (m 2H), 7. 13 1Hd=48H2). = 5.0, J2 = 1.1 Hz),
7.109- NCb726(m 2H) , 731(d 1H, J:22Hz)

7 19 Q- CONZ N-E 11 —r
I.OLIOU \II DQ\JLI\II-II_I .'-h) I. [WLLL) I

Commund da3: MB-(2-Nitre- tﬂle@v}qgfauﬂ)-:l m@lctm-Blzvlmeth 71Hdntioll6-vl]-

acé_la\; Fﬁi]de Stﬂlc%lﬁrg flézof_ﬁ]céetﬂgj\f I}Zwmerf I%L D3 ;;ﬁ‘rfgl %ﬂ— |Eumtr pﬁ&lyl

R*2R =) 2's0metbyh Mehota eRased, 050783 Comaound 108:

1-Met hyl - h% mi dga ﬁyﬁ;ﬁgiéﬁc‘fﬁ'é"zé‘ﬁ'@‘? 3H), 5.40 (s, 2H), 6.86 (dd,
a

()'I

10(3 5-di 0- bgn
| sul|fldhydl)= 116 HnddI= B2yH2), afi2ddd, 1H, J1 = 7.6 Hz,

é &uofﬁpﬁénifh-‘?“l‘f'%2>ﬁ. &L’Sﬁ‘?ﬁm TH), 7.24:731 (o, 31, 7.40
1@@4 hyl ) Ci i el BEL T il bl T 4als, L. 497,52 (o, 11D,

N7 8.15 (d, 1H, J=2.2 Hz), 8.26 (dd, 1H, J1 =8.4 Hz, ]2 =
2.2 Hz), 8.55 (d, 1H, J = 3.0 Hz), 8.58 (dd, 1H, J1 = 8.4
Hz, J2 =2.2 Hz).

s
3,
- (

Compound 104: 2-Fluoro-N-[3-(2-nitro-phenylsulfanyl)-1-pyridin-3-ylmethyl-1H-
indol-6-yl]-acetamide, structure 28 of Scheme VII, where R' =3-pyridyl, R* = 2-

nitrophenyl, R*=R*=H, Z'= monofluoromethyl. Method a was used.
'H NMR (CDCl;) & 4.88 (s, 1H), 5.00 (s, 1H), 5.42 (s,

r,l&/@_\;@ 2H), 6.92 (dd, 1H, J1 =7.6 Hz, J2= 1.1 Hz), 7.00 (dd,
F H 1H, J1 =8.4 Hz, J2 = 1.8 Hz), 7.17-7.21 (m, 1H), 7.25-
@) 7.32 (m, 2H), 7.44-7.47 (d, 1H, J = 7.6 Hz), 7.45 (5,
| N7 1H), 7.49-7.53 (m, 1H), 8.04 (d, 1H, J = 4.6 Hz), 8.15
(d, 1H,J=1.8Hz),8.27 (dd, 1H, J1 =84 Hz,J2=1.8
Hz), 8.56 (d, 1H, J=3.0 Hz), 8.58 (dd, 1H, J1 = 4.6 Hz,
J2=1.2 Hz).
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2N "H- NWVR (DVMSO): S 3.60 (s, 3H), 5.46 (s, 2H), 6.86
HS(dd, 1 H J1=7.6 H, J2 =0.7 Hz), 6.92 (dd, 1
wd12003/011782 W N >-s02 N 7.6 Hz, J2 = 1.5 HZPCT/EP2003/050783

= .N F .

1=7.6H, J2 =

progmnan%}‘ﬂe sﬁu&ﬁre72848f Sdﬁhen’ﬂd’ﬁ’ II, ?Nlﬁﬁe & 5% f)Yﬂld)ﬂJ‘R 9 ﬁltﬂ@henyl
R3= S .7 Hz)

‘—'ﬁﬂny‘l

gcb ﬁsjsedr*r*nr di ng 1o gehera al

ret hnrl ’2

t he foIIo

AR s

NaH and Dl\/FvvereL
(s| OCH3), 5.
= 234#Hz), 6.86 (¢
7.00 (dd, 1H, JI
2H), 7.19 (td, 1§

MNg com
nlt

7.29 (td, 1H, J1

TTCT

)éHndMHV@chngg 8P, SHCDAIT06I k) IB4B (g,

LA e 8o 300D BES G A T he

It DY 6.91 R3d,AHRA 1= 8 W HBI2= OVHZ),

|@H)1 HA8IL52 (mB1H),18223 (2 1H, 271 .8iz), 8.27

et 3t s 8 s -0

Hz)6847 (dd 21 i, J1.54.64)7, 2 =36.1(Hz).

IFy, 740 (d, 1A

7 J2 =15 l—|7\

J = 8.4 Hz), 8.27 (dd, 1H, J1 = 7.6

Q RO {m ')l_l\ 47 \An ')nn/lln/l17oo

O——9oJ LTOZ

Coiﬂ%ﬁﬁﬂ’i@@@ﬁQB@?S&)dﬁm@eMl) 3- (2-mtro-phenvlsulfanvl) 1 H-indol-6-

94 l\/bt

1

]—Yﬁl%ﬁ( f{“%t‘{rF(iP%l?:cBe‘BS A ‘SVh?rﬁR i difluorophenyl,
R? sO-nitiophenyd, RI=R'ehh #8=IMevibettmdRl was used.

3,4, 5- d| fo Noropher

D RBASOL S 20800 Rn, 5 e o

H R5 = OVB=Cs20(
\S 3 (3d( 4,(dBHHQIHBY 6 Bz,22 < §.1 124), 6.98+7.04 (m, 3H),

: , 2.2 7 ~
~905 NMt), 6.77 (275%59 % Q%%ﬁzé?ﬁséﬁzaé? 5_'?'7;?7(“"
r 4J|;Z F 129,20 @)D 375 Hathl 747,520, 1H), 8.08

Ay 2= , = 7.

22 311 H). T 25%%1101?[)’%7@‘% g“ 6%—%’,”35121 ) 965 s
H) F 7.33 (5. 1H),| TH¥O (d. 1H J =

Compound 107: Thiophene-3-sulfonic acid [1-(3,5-difluoro-benzyl)-3-(2-nitro-

phenylsulfanyl)-1H-indol-6-

vl]-amide, structure 29 of Scheme VII, where R' =3,5-

difluorophenyl, R? =2-nitro

pheny], R3*=R*=H, Z'= 3-thiophene. Method ¢ was used.

o,N

IH-NMR (DMSO): 5 5.50 (s, 2H), 6.85 (m, 2H), 6.92-
6.97 (m, 2H), 7.13 (dd, 1H, J1 = 5.0, J2 = 1.1 Hz), 7.19-
7.26 (m, 2H), 7.31 (d, 1H, J = 2.2 Hz), 7.32-7.36 (m,
1H), 7.45-7.50 (m, 1H), 7.61 (dd, 1H, J1 = 5.0 Hz, J2 =
3.0 Hz), 7.97 (dd, 1H, J1 = 3.0 Hz, J2 = 1.1 Hz), 8.05 (s,
1H), 8.26 (dd, 1H, J1 = 7.6 Hz, J2= 1.1 Hz), 10.20 (s,

1H).
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Hz), 8.27 (dd,

wo2dmaenzys2 i ndol e,

2, 3, 5-di fl uorophenyl,

= fhdiﬂwmpl@er%

M&héd E%as ubed 8 (td 1 H J 1

=2 1n1g[opheny4 C&f =

IH J1 =8.4Hz, J2=2.2Hz . Conpound 95:
6- Met hoxy- 3- (2-ni tro-phenyl sul fanyl)-1-(2,

3,5-trifluor
WhPCBER 0037050783
R3 R4

structure 3 of schene |,
R2 2 -nitrophenyl,

R s]cr‘]u?turé 39%’&; é}'ﬁ%\fg[g ‘gﬁere R1

Ri=H, Zj=1-@- memylalzmldazoie
J2 =15 Hz)

76 FHZ

7. 27 (td TH R
H, 7.39 (d, g

7.6Hz, J2=4,
¥,

| yret Ry
surt

v\hgéreF
R3=R4= 5=
(CDC13)
NCH2Ar ) ,F 6. 76 (d,
o\ /\ N7.6 Hz,

Ove

6 3.82 (s,

=2 I
[ OI

5,46 (3124, 6 86

J H-NMB (M\)’ISOS &3 6@c(d,,3HD

”Rfaum P6= 716 {18; SILVPHBY 6 68 Qa3 11, 11 =
1) - 1H Yﬁ

-chl or

2-
20 i 6.06.9. 0 (recHNE.19 (A, 1H, 1 =

0765%)f7§x'(u 1#3211 55‘1{%@43% I]IZ)NM__%l-

7.36(mogHY) 7.45; 75479 ((ns 1ED}7.66<7.69 (m, 2H),
|$'|02$s 5052 ta;'g)jd ﬁ~18ﬂ -Jed% H;’_“dz Jé THz),

mﬂQ-QQ(SiHM (td, N H JI 84Hz

Ji2

7.6 Hz 12 =11

J2 = 1.1 Hz),

Hz
Exam)Plg

2g),

7.27 (td,
7.30-7.41 (m 4H),
8.34 (d,

ci 1H J1 =8.4 Hz, J2 = 1.1
8.27 (dd, IH J1 = 8.4 e,
= 3.0 Hz). 48 WO

J2
1H, J

2004/ 041782 PCT/ EP2003/ 050783 Cor‘rpound 115:

Acgo%/igxggh%xgﬁnségz(l o

Schene |,

wher e Rl

tro - phe yl sul f anyl
the; f OﬂPWMEdQﬂ“éPO%W (e ¢ peepareds

35pyr|mdyl R2 = 2

mdolf@';sftu&tufibs?: 6f sdlfenféep WH

E’lmgﬁl Chfa

NaH and DNVF Wer e

g=nhenyls ga_njg);,l_cpmgm-mvlmthvl GIH
1j 22 4 _
o pl l=m sgx%ﬁ Qa)ntro%h’exéﬁ‘RWBR

f«FWSPdg 4|—|7 12=3_QHz) |

'H NMR (CDCly):  3.80 (s, 3H, OCH3), 5.37 (s, 2H,
NCH,Ar), 6.71 (d, 1H, J = 2.7 Hz), 6.86 (dd, 1H, J1 =
8.4 Hz, J2 =2.7 Hz), 7.00 (dd, 1H, J1 = 8.4 Hz, J2=1.5
Hz), 7.04 (m, 2H), 7.19 (td, 1H, J1=7.6 Hz, ]2=1.5
Hz), 7.29 (td, 1H, J1 = 7.6 Hz, 12 = 1.5 Hz), 7.36 (5,
1H), 7.40 (d, 1H, J = 8.4 Hz), 8.27 (dd, 1H, J1 = 7.6 Hz,
J2 = 1.5 Hz), 8.59 (m, 2H).
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6.96 (dd, 1H, J I =8.4 Hz, J2 = 1.1 Hz), 7.17-7.21
(m N1 H, 7.26-7.32(m 1H, 7.37 (s, 1 H, 7.39
WO dpo4b4tds2 ) = N 8.4 Hz), 8.27 (dd, 1H, J1 = 8prdr/ER2003850783

= 1.1 Hz), 8.61 (s, 2H), 9.20 (s, 1 H. Conpound 116:

A Nt he \:lr-nl'Fan
v'lVCLIIUAV \J L |||l|U P CIyIQUIIu

Campou herB-rMchhnx‘Aév(DﬁmtIhy:bhehHsulfmhdb-& :(3st. $-tiflusre-tnafl)- 1 H-

md%%‘}%.{?ﬁc re 3\?? 5%4%{51%%“ (l—):;‘éﬂg &Q%phéwlwp \%Eplérophenyl

R’ gsRiu= RN ‘“QMWFCE(zCWZBBﬁI\BVIB\ﬁﬂe(usc;deI-D 5.44 (s, 2H),

e %H L FPNIR EERy: 5% 804 OIS 28 5 21,
R 3.701I7—|21)JCHZAIDD6(Md IHHJ =2.2 Hz), @73(@5 T = 7.6
1H) 140 (d. 1H ﬂfé*ﬂﬂz?ﬁ"% 78?&3’@8 lii;hzﬁf"mz’
P 1= 8.4 Hz, D=2 H2yi6)97 @d66H(H =B8.4Hz)J2=14,16Hz),
9.24 (d, 1H, 7]19({%]{ JrHHﬁ) 78 0@“11111712?7%8@(1 14, J1

6- Net hoxv- 3- (2-ni tr n I’sulfan f//hi
| vl-1H indole, stfradt of. lgdll)eﬁé-’)l(s k7eARU:1H, J=8.4

E e AT e BARAGI 1 SR SE XA,

kbékw ClIIU NvP—were—usSe:

(s. 3I—D 549(S 2H) 682686 (m 2H) , 699(dd

J.1 Ill 117 L|-U V‘lJ LUULH Ua1l70Z

PCT/ Epzod 50783 H—MﬁBu(@Q@h)@érﬁp&ﬁﬁﬁdBHlO(m})(w9 (s, 2H,
wﬁfgﬂzm ST Vs 8L 0
-nitro hen |1(d¥, F=F4=A.6 B8=13+ 2.2 Hz), 6.90 (m, 1H), 6.96
(dd, 1H,J1=7.6 Hz, J2=2.2 Hz), 7.18 (td, 1H, J1 = 7.6
F Hz,J2=1.5Hz), 7.27 (td, 1H, J1 =7.6 Hz, ]2=1.5
F Hz), 7.37 (s, 1H), 7.39 (d, 1H, J = 7.6 Hz), 8.27 (dd, 1H,
J1=7.6Hz J2=1.5Hz).

Compound 96: 1-(6-Chloro-pyridin-3-ylmethyl)-6-methoxy-3-(2-nitro-
phenylsulfanyl)-1H-indole, structure 3 of Scheme I, where R' = 4-chloro-3-pyridyl,
R’ = 2-nitrophenyl, R>=R*=H, R’>=0OMe). Cs,CO3 and NMP were used.

ON 'H-NMR (CDCls): & 3.82 (s, 3H, OCH3), 5.37 (s, 2H,

\OQ—\XSG NCH,AT), 6.76 (d, 1H, J = 2.2 Hz), 6.84 (dd, 1H, J1 =
N

7.6 Hz, J2=2.2 Hz), 6.96 (dd, 1H, J1 =7.6 Hz, J2 = 1.1

N Hz), 7.18 (td, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.27 (td,
al A 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.30-7.41 (m. 4H), 8.27
(dd, 1H,J1 =8.4Hz,J2=1.1 Hz), 8.34 (d, I1H,J=3.0
Hz).
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\ 0OS N FF To a solution of conpound 63 (240 ny,
0.56 mmol) in CH2C12 (10 nL) was added at 0 10 C
whosoan4i7s? f | uor| de- net hyI suI fide corrpl ex (2. 3FCTVEP2003/050783

_Ctﬁqstwemm 3 OQSdhmq: I,rwhge R/bas3 6 qmrmndglj RfZGT 2 ammﬂﬂ&hylﬁ}

shps Ty t
T e T AT e
aCIﬂlié’rﬂnad@ri-y\lmc@yteﬂ@mlatde@brlbﬁ:len exmlmluec%alb ayer was

hed wNh satur dt
\(/vgg ?rL) a sg 3:? %ijover a% ?pf at |839d21§i7§nﬁ @,
L 8£S}hducth Nﬁoh—ﬁthFhﬁtﬁﬁ(dd hH;hlg—SMEShJZ 3.0 Hz),
r 8 ct {
conpo ndQGipa)s/ (a y%?g&ﬁ IF{”? 78%%2362 P}PZIB 'ng721(m
(CDC13) S 4.114), (7226 1.8 (m5 1H9, 7.37 (szﬂi}i), 21386d(Hﬂ,J—
6. 72 6.79 6 i J
f g (mf 8 1) 89*?0«1({ Cigi?h} J(Hz J§H)1 412)9861 (s,

7.17-7.21
7?'%737(m 20 |3, 9 8202(*;,11&}1 1 H Jl =84 H. J2

= 1.5 Hz) Exarrpl e 22 Corrpound 109: 3- (2 Nitro- phenyl S

UI Tanyl ) T r| UI m 2 yl rlb‘l llyl J.I'I i IIUUI € O cat UU)\yl —€

Cortoynd il k6t Gv Tpyrimidiv-4-pieethyl-1H-

inddle, Strgctﬁbézf ?7 gﬁ %(%Ig%ne C%%ngg%gg&g?ldggﬁlﬂéﬂnﬁg ‘ﬁ% g?

RHR“@H FMe\EeeOpandINMB wels| used- car boxyl i c aci d

e eer g FENUIR (CBRY, RO POSEA: 54 @ 2k, 6.74 o
\5 (SY si s geldleharp Bzr &80 (ddaiHgll 14,6 Hand? 5 1.1 Hz),
qap 0 (%f?e:ﬂ_lty\frl ng@Hj Hcg? %I]ZOEI%OI@? H%I’mwbad 1H, JI

h ¢hloride (2. 77 8§4Hs.18 'nhéIHZ)m}ésl7a7d%l tmahtd),{726-7.33 (m,

nmixgure was sti ”Edlnlg, 7r@%1ééﬁem%r@m?ﬁ 123 3;?1%“8 27 (dd, 1H,

Et hyl acetate (200 was
washed J1=8.4 Hz,J2=1.1 Hz), 8.66 (d 1H = 46Hz) 9.24

(d, 14, J = 1.1 Hz).

indole, structure 3 of Scheme I, where R' = 2,5-pyrazyl, R? = 2-nitrophenyl,
R3=R4=H, R’=0Me. Cs,CO; and NMP were used.

O:N '"H NMR (CDCls) & 3.83 (s, 3H), 5.49 (s, 2H), 6.82-6.86
. 'Q_XS (m, 2H), 6.99 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.16-
© . 7.20 (m, 1H), 7.25-7.29 (m, 1H), 7.38 (d, 1H, J = 8.4
N»\(' Hz), 7.46 (s, 1H), 8.26 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1
Lon Hz), 8.35 (d, 1H, J = 1.1 Hz), 8.55 (d, 1H, J = 3.0 Hz),
8.59-8.61 (m, 1H).
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wi th saturated aqueous anmoni um chl oride (3x150 nl)
and brine (200 nL). The 10 organi c phase was dried
wo 2842 and concentrated. The crude product REBEP2003/050783
rFdfEeéd using col um chromat ography (et hyl
acetate/ heptane 1:3) to give the title conpound as a
colourless oil, which slowy crystallised on standi ng
nd 611 h-(3.5 uorg-penzylBB-(2-nitro-phenylsulfanyl)-1 H-indo)-6- ol.

sl SRV E AT | syl i e T X
C acra Tmetrnyt

ROLR5; (R4 DX
5 s, where RL = 2 -pyridyl, R2 =

10

15

20

25

2-nitrophenyl, R3=R4=H. To a sol ution of
1-pyridin-2-yl met hyl - 1H-i ndol e- 65gar boxyl i c acid

met hyl ester (2.72 g, 10.2 mol di chl or onet hane
(75 nmL) was added at room npesal@ a solution of 2-

ni t robenzenesul f enyl chI , 10.2 mmol) in
di chl or onet hane (75 nL e » xture was stirred at
roomtenperature for 24 hrs. Yhe reaction mxture was
20 concentrated and thé& product was purified
usi ng col um chr omat ogr a (ethyl acet at e/ hept ane
1:5to 1:2) to give the tinfle conpound as a yell ow
solid (3.21 g, 7.65 mmol ,F75%. c) 3-(2-Nitro-phen

| sy
ul fanyl) - 1-pyridi n-2-yl net hyl - 1H i ndol e- 6- carboxyllc

Tae selutior 6f sd)mplmlnﬂﬁﬁ mocﬂl 5&".‘36?@1161 ; @b§
CBY h hu . &1 [11 r %g R4y|1-l|] o a SUS engs %(Iilded at0
l? ré Horide- methyl sulfi con%plex 2.37 mL, 22.5 mmol). After stirring for 2

hrs p&@ﬁ@ltb&ﬁeﬁam‘gd miﬁumywaﬁallmeed/ﬂorw&hy {o6r%g'f§i % fat&re and stirring

t )
v TR s o ar ot e 0
mlhagkafter agditionmiwthy] acetut(@0 {IO5h ersT\K}@rers% iQtraie‘n)in The organic
I ver ni ure

layEr Xlad s R w B st Pl M h P MR QB mE S 9 bainen90 i) and

dripgd oxre0a;88%;. Qﬁfﬁtdﬁmﬂﬁﬁlg@ﬁﬁﬂ&?cruw produst vﬁ@cl% nd {%lgl? mg using

t t

flagh h EhrdhfatdiEpI (e %F%tqygwtg %% e ag‘f’rﬁgﬁglals@m)ér@zmyeﬂow oil

8 7ama, 83haemol38%9. t o gi ve a yell ow powder. The product

'“WW@?@@ B Tsoeni S s sicHah b LS B 6 15xrast, 6.8
(dds 1blg J privef ngasld@ =g, iﬁu}gﬁaﬂ—ﬁ‘ml:(gd 11}1)t gavdme L od, Pf1), 7.35-7.37 (m,
iV -
3H2a8r:%%>@(¥§éflgd ggzt){l st r"ﬁgzxre 15 (Sc%erre V). Under
ni trogen atnosphere: to a sol ution of

Exé”mﬁei‘z tro- phenyl sul fanyl) - 1-pyri di n- 2-
mst - 1H-| ndol e- 6 car boxylic aC| d (700 nyg,
e Y. ” lFﬂ_

carS&\Qltchrﬂelidaéin?etm de I@J&uﬂewof@chemew Zre 1 2-pyridyl, R? =
2-nitrop em)'/l RgrlR‘se =H, R®*=R’=Me.
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10

18

20

25

hydrochl oride (420 ng, 5.1 mmol ). The reaction m xture
was stirred overnight at room tenperature and then
w@ouradi7BNt 0 sat urat ed aqueous NaHCO3 (100 ni)pCT/BB2003/050783
organic layer was washed with bojnme (50 nl), dried
(Na2SO4) and concentr at ed. The cruge-, product was
purified by colum chrbmae ¥ yl acet at e/ MeCH
95:5) to afford 15 comn
72% vyellow solid).

407 ny, 1.25 mmol,
x13): S 2.97 (s, 3H),
2H), 6J90 (dd, 1H, J1 = 7.6 Hz,

3.11 (s, 3H), 5.53 (s,

J2 = 1.5 Hz), 6.95 (d, 1 = 7.6 Hz), 7.17-7.28 (m
4H), 7.51 (d, IH J = 7. , 7.54 (s, 1 H,
7.61-7.66 (m 2H), 8.28 (dd, | H J I =8.4 Hz, J2 =

1.5 Hz), 8.61 (d, 1H J = 4.6 Hz). 20 The foll ow ng
conpounds were prepared using general procedure 7:

a) CPyridinA?kylrihethyB 1 Htinddlet6-oanboeyiyd said haatlyl)ester.
-pyridin-2-ylnmethyl -1 Hindol e-6- carboxylic acid

Undet hyitreged etmedpheret to 2sdlbtiof oSt Aeimdole\g-cavhexdidicid niethyl ester

e R e 20145 59l g e

Cs{G0s (10N mg23) mnsolyat ¢ 8@, Afiet stirting f@r US min 2qstcadyliclyoride

o8t 7 o b ad g S s oom

tempegtuledior 18 M, Eshyll acetated20f mLj)2was adiled apid Yhe mixtore(was whashed

ol gy s g S T

organiq, phage S#s dse@ §N8:S(M) andicamentrard. T Qt@l@qmmhrpg was purified

us@g{éﬁﬁ?r iw ('F:ﬂﬁf'irﬁ %@/lfl:?)t%ge 1:3) to %we thﬁ title compound as

a cplotidess cal Vdaﬁlb ly c%mlhsedmmﬁéan@ng (BT2ueel 0.3 namol 72%)
Schene IV, where RL = 2-pyridyl, R2 = 2- nitrohen 1,
R3=R4=H, R8=R9=H. 02N b~\// H-NI\/R(DI\/BO) 8570(5
JZz688 (dd, IH, J1 H2N S 8.4 Hz, J2= 5 Hz,

b) 3 #R-Nitrp menvksuliﬂnvl) ?-mﬂmwmthvl-drﬁ-lme 67cavbocxvlg acnd methyl

estH' st]'uctu?e ﬁs J)'izt)scheﬁle“ﬁ’ \Jheﬁg’R('mZ%yﬂlvl R7-—%nft1‘1)‘i’ohenvl R3=R*=H.

4Rz, J2=1. 5Fz), 7. 79(td, 1H,
Toa SO]UtIOl‘l of 1-pyridin-2-ylmethyl- 1H-1ndole-6 carboxyllc acid methyl ester (2.72 g,

10.2 mmol) in dichloromethane (75 mL) was added at room temperature a solution of 2-
nitrobenzenesulfenyl chloride (1.93 g, 10.2 mmol) in dichloromethane (75 mL). The
mixture was stirred at room temperature for 24 hrs. The reaction mixture was
concentrated and the crude product was purified using column chromatography (ethyl
acetate/heptane 1:5 to 1:2) to give the title compound as a yellow solid (3.21 g, 7.65
mmol, 75%).

¢) 3-(2-Nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1H-indole-6-carboxylic acid,
structure 14 of Scheme IV, where R' =2 -pyridyl, R* = 2-nitrophenyl, R’=R*=H.

To a suspension of 3-(2-nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1H-indole-6-

carboxylic acid methyl ester (3.0 g, 6.58 mmol) in dioxane (65 mL) was added a

solution of LiOH.H,0 (1.66 g, 39.6 mmol) in water (65 mL). The reaction mixture was

stirred overnight at 60°C. The mixture was then acidified to pH 6 by addition of 15%
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7.6 Hz, J2 = 1.5 Hz), 7.93 (s, 1 H), 8.17 (s, 1 H,
8.20 (s, 1H), 8.26 (dd, 1H, JI = 7.6 Hz, J2 = 1.5
W(D'IZ()0,4/0$1755 (d, 1H, J= 4.6 Hz). Conpound 112: BCT/EP2003/050783

henlsulfan rjdi | met hyl
aaiehiis e 570 Bl BRI WaLSARciR wih sthylate e Okt 19banky The
convbinederdaric l&E{e:rs&vd?&Hr@d oR¥IF NdjSO4 4nd concé’ntfﬂtéd mrg‘iedﬂ}llycllow

pow&igRig%aro uc W@%Bec&staiss % )i-iepgap;lp gé'lcgt%t%rtg%lve {heq%e

comyslir@cas! yel loti¢oraf@édNcrysthis-(IMA £, W\Mnmdﬂ 23%0 (d, 3H J
=4.6 H), 5.65 (S, N- S\ / 2H), 6.84 (dd, | H J I
= 7.6 Hz, J2 =1.1 H), 7.33 -7.42 o N (m 3H),
7.46-7.51 (m 1H), 7.62 (dd, 1H J1 = 8.4 Hz, J2 = 1.1

Gehlgnal metf8d (7dtamidatidn of 6tcarb@x @ ihtigles) @f striztiite Hd)to givedh-19

caryGraripingiefor sBugthd 3 (EnERedd: 4 6"y o751 Caa,

UnE'Er) Iﬁtré%%%t%o&pli%fgf t]o a solt]‘ﬂc;n 5?3-(2—%it§(§‘5pﬁgiyl§lulﬂnyﬂ— 1:-p§ri8in-2-
yln&etn)ﬂ M{mdnlp-hﬁembm_(m{can_jd 0700-mpgr .48 mmdlyinrdey H2AIH(70 mL) was
ol 0 SRS o T RTE D A5y R 5y i
hyd%adﬂén&b (42mg, RQ:IElnol)STli’e wicy'bn ofikwé vas hijuted onroightiat room
ten% ql(c)irtlhgrz ES%&Q%toéram&?l cﬁg ll\g}iélt?é(l 00 m%?_] lee organic
lay@r @as-lw)ashe?d B8ith paine (50 md.)2dtied (N32506) &) c;om'sc%até@, Tig¢rude

e

compoundnm) (340 g, I:Zinnnallz72%7yekwq d@lld)lH Jl = 7 6 N-
Hz, J2 = 2.2 Hz), 8.19 (s, 1 de
H(NMR (COCLY 312.971s,6H3.134s,3 55I3|z()3;218),45§0( d, lHH,”37-6 Hz,

= d Ja Fulys
12E 125 Egj&'@?s 1§?J §68le;‘7 197 2@@&200%05411 L THL T8Mz), 7.54
(s, |1>EIT,/ DO (B.028) 8. Zﬁoﬁdﬁohﬂdﬂlﬂﬂéz J2=1. SHZ), 8. 61 (d, 1H,J=4.6
Hz ?-‘62 Ni tro- phenyl sul fanyl)-1-pyridin-3-yl met hyl -

i ndol e-6- carboxylic acid cycl opropyl am de,
structure 15 of Schenme IV, where R = 3 -pyridyl,

The following compounds were prepared using general procedure 7:

Compound 110: 3-(2-Nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl-1H-indole-6-
carboxylic acid methylamide, structure 15 of Scheme IV, where R' = 2-pyridyl, R =
2-nitrophenyl, R*=R*=H, R*=H, R’=Me.

ON 'H-NMR (DMSO): § 2.78 (d, 3H, J = 4.6 Hz), 5.70 (s,
A VQ__SS 2H), 6.88 (dd, 1H, J1 = 8.4 Hz, ]2 = 1.5 Hz), 7.19 (d,
d N\ 1H, ] = 7.6 Hz), 7.30-7.37 (m, 2H), 7.41 (d, 1H, ] = 8.4
N Hz), 7.48-7.53 (m, 1H), 7.62 (dd, 1H, J1 = 7.6 Hz, ]2 =
(N 1.5 Hz), 7.79 (td, 1H, J1 = 7.6 Hz, J2 = 1.5 Hz), 8.13 (s,
1H), 8.20 (s, 1H), 8.28 (dd, 1H, J1 = 8.4 Hz, J2=1.5
Hz), 8.38 (q, 1H, J = 4.6 Hz), 8.55 (s, 1H, ] = 4.6 Hz).
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R2 = 2-nitrophenyl, R3=R4=H, R8=H, R9=cycl opropyl.
3-Picolyl chloride hydrochloride was used i nst ead of
w@2004001782 chl ori de hydrochl ori de Q2N _ ' H NMRC(/EREaS /050783

Lompognd @1 533 -(2rNi@bhphefy [6dlf4h 1dirﬁb |méeth - dole-6-
Cgrbggy% é%@g%%d% t'—%%ugﬁ’_fg 0é§%m¢%ﬁﬁ_}mrq fd%l'p}’l'llil}’l RZ =2-

n&roph@mthLBz‘—H R%R%EM, 7.67 (dt, | H, J | =7.6 Hz, N

5 b5 e 8 17 OhnBR B 70 € B p 58 (ool 71 =
m ‘ F+84]le JQE%SHZ 7321Q 1H5JHZ 6 H)0728-7.37
(8 J = 3. PF;f-{/"?%& %gyﬁog?éﬁz)g 48-7.53 (m, 1H),

[3 (2 Nltro phen)
I~y@:‘£| ndol - 6-yl ] "7665(dfdoiHam d84EItz,rl£Ci=qr53H%§ 779 (td, 1H, ] =
Cnitrophen! | Ra=RbZ e i Al boads, T 5176 a0 G,
10 a) 6-Nitro-I|-pyfilk)ds. r’zlélﬁdd 1IH~)JI1~—1’F—]6|HB;1(JQ&1 5 Hz), 8.55 (d,
5- (Hydr oxynet hyl ) p rﬂ_ﬁnj 42&}&}6 2 g, 147 mol) was

dissoft ved T 560—nt—of —and—cooled-to -40C
MsCl (16.0 g, 140 mmol) was added at -40 C. The

Céﬂlg%&ifdel 1\2@§-)(|g§hitfof-ﬁ%¥&?§uléayﬁggrgﬁi i Mo PR mdole-6-

ca, i¢ aci ctriuetuf S 55 61 §che2OTVINwhereVRas= 3 -pyn gl R?’=

5.(5
2-1;1#‘1) Hé%;kqa déglOF:LElg 9% S?gﬁ%ol}laﬁgljl 15& H}r%rosélémde was used
1ns¢ea,d(qu?dp1fcg}yl thleside hydmiehloridet ur e was cogl ed to -40C
The mixt ﬁf e at| GLOMIGEREDS: § 230t F Se e, 5.65 (s
@ mi X}t ZIH)s s (ddg UHNEhe d 6z Inatier Handr 33-7.42

WAD et in 208 218 X0 TS FETRIL T e

anﬁ'z?ehaﬂf A TAT ey, Tciide 1EL 4 oM ity 94 29 1),
20094841782 PCT/ ERZP9$(I39188 26 (s, 1H), 8.28 (dd, 1H, J1 = 7.6 Hz, 12
=1.1Hz), 8.41 (q, 1H, J = 4.6 Hz), 8.51 (dd, 1H, J1 =
4.6 Hz, J2 = 1.1 Hz), 8.64 (d, 1H, J = 3.0 Hz).

Compound 113: 3-(2-Nitro-phenylsulfanyl)- 1-pyridin-3- ylmethyl-1H-indole-6-
carboxylic acid ethylamide, structure 15 of Scheme IV, where R! =3- -pyridyl, R? =2-
nitrophenyl, R3—R4—H R®=H, R°=Et. 3-Picolyl chloride hydrochloride was used
instead of 2-picolyl chloride hydrochloride.
O:N 'H-NMR (DMSO0): 8 1.13 (t, 3H, J = 7.6 Hz), 3.30 @,
H S 2H, J =7.6 Hz), 5.66 (s, 2H), 6.83 (dd, 1H, J1 = 7.6 Hz,
a N\ J2=1.1Hz), 7.33-7.41 (m, 3H), 7.46-7.51 (m, 1H), 7.64
@/' (dd, 1H, J1="7.6 Hz, ]2 = 1.1 Hz), 7.67 (dt, 1H, J1 =
| N Hz, J2=2.2 Hz), 8.19 (s, 1H), 8.26 (s, 1H), 8.27 (dd,
1H,J1=7.6 Hz,J2=1.1 Hz), 8.45 (t, IH, ] = 5.7 Hz),
8.52(dd, IH, J1 =4.6 Hz, J2 = 1.5 Hz), 8.64 (d, IH,J =
3.0 Hz).
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15

vacuo the material was purified by neans of colum
chromat ography (silica, heptane/ethyl acetate
W(()iool)(mmﬁl 4)) affording corrpound the titl e cpopeRRO3/050783
d 14 . 3

1 A) € linei] y?)ll-[-mdole-6-
thr aexd cm{lbpm_pdlanmﬂeyitrm:tlhy IISJ;)ﬂ:ISchem?ie)[ﬁir Wﬂaeﬂe R! 36 pyiridyl,

Rl e R A A T B

hydtachlogide wasdised anstddd- csftzqmsplyé cklofidahydohlotide. 2 hours.

ethyl acet %?%?}I o SFRIRALNS B & B340 HEFHED 3073 (m,

ce >0 . 5 2H), PR062.87QuyiHl), 5.6 (42H)cH.82 (d, 1H, J =

4 but SN'\ - S-Y1 eyl 5890k G i, GH62A 30 (2 Gk, 7.61 (a,
1- Pyr| i n- 5-yl net Hyd Jl +=7i6nido) 126= ¥11dhe)n2.675d6 141, J24 B6 Hz,

e N Zmdkis?'svéd”“ém R 585, 1) 1§28 (dd, 1H, J1
di carbonate (7.0 ¢,=32 Hg, Hn‘bll)l Ry 8.42dtddH, JFhé6Hz) 8.52

i xt ti h ch
i i A e T g -5

conbi ned organic l|lajeks were washed with water (4x)

and brine and dried over Na2S™. Concentration of the
| ayers afforded the title conpound (3.1 g, 39%. 20

Ri zgditro phenyl sul fanyl)-1-pyri mdi n-5-yl nethyl -1 H
thfﬁ]g y| carbamc aC|d tertlbutyl ester

foﬁlﬁaﬁﬁnd@%wktu?ét%f(séh&nevﬁ WhefBR! 1 3 44 rﬁ*hl%l P'R’ze—dz nl?troohenvl,

, 100 L "of "CHZCIZ and Z-nitrobenzene surfenyichiori
.8 mmol) was added. The m xture was stlrred

for 18 hours and quenched wi th NaHCO3-sat 25 and
extracted with ethyl acetate (2xb The conbi ned
organic |ayers were washed with e and dried over
Na2SO4. The productlﬁg? f|e$—q§:§§ans of col um
chromat ography (sili acetate (1:1)
whi ch gave the title cofp \-~ \ a yeIIowsoIid(3.8
g, 83 %. 30 e)
N-[3-(2-N tro-phenyl sul f -1-pyrin1din-5- Iy
met hyl -1 Hi ndol - 6-yl| -forlln gm de
[ 3-(2-Ni tro-phenyl sul fanyl' N-1-pyri m di n-5-yl net hyl - |
Hindol -6-yl]-carbamc acid tert- butyl ester (3.8 g,
8. O mol ) was dlssolved |n 150 nL of formc acid and

idin-35 mtlon was concentrated in

(@t WW ﬁw ?d%? 615%72'91%8 | Hed %(%)?%eginllnc arilﬂérosi,c CH,Cl
andweoadecdvis48UC WMisE biE. Olg, 3 amably wae dddedeat -M82E0The Hinixture was
stird $81 HouPEfloRrg A0 dadi- RN @ YHAIb A Was ulbiPad QI
6-Nitroindole-1H-indole (35.6 g, 220 mmol) was dissolved in 750 mL of DMF and NaH
(50%, 12 g, 250 mmol) was added in portions and the mixture was stirred for 1 hour.

The mixture was cooled to -40°C and the solution of the mesylate was added dropwise.
The mixture was allowed to reach room temperature overnight. The mixture was
quenched with water and extracted with ethyl acetate (2x). The combined organic layers
were washed with water (2x) and brine and dried over Na;SO4. After concentration in
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35

55 WD 2004/ 041782 PCT/ EP2003/ 050783 was filtered

affording a m xture of conpound 118 and structure 23
woboosohese VII, where R = 3,5-pyrimdyl, R2 ECPEP2003/050783
vacue theapéatengl waRuwrRdedby thedng ot cdlmip @hrandtdgraphiA (SNB,,

13558 (Al P B o et

80hd914—z)55mn1c9 39%3 (m 1H), 7.27-7.31 5 (m 1H, 7.3
3 (s, IH), 7.42 (d, 1 H J =8.4 Hz), 7.49 (s, 1 H),

8.22 (d, ,J—19Hz)827(dd 1H J1=28.4
b)mmemdm-ﬁ wlnratbxl_lg'f_-e;@(lﬁw_qg 16 (s, 1H). Exanple

6- ﬁ"trcp‘l’;?%’fﬁﬁqlrﬁgar] 5%1 dole %1 lrg d16 1 Elm?l?@/aﬁ dllss%y'_ed in, 100 mL
of di @KM)OQ: FWFPP@O 1sP Qc(tztg)évﬁ aglided @h‘éﬂ‘@ mlm@rwas stlrred
unﬁ(er an Iﬁlz-a é@phBl?e (Ba!%oorg' llleﬁféy ll”h%:%]]_xt'ﬁre wabifitefdd ovdr Lelite and

t1on
Wﬂqhﬁdwt}’(btlheei lca&ﬂl@mfqudll@ t(lq title cgmppund afiergoncentratiasn (Byf g, 15.6
mfb®y %P0 nl) was added at rt 2-nitrobenzenesul fenyl
chloride (1.34 g, 7.04 mmol) and the reaction mxture
was stirred for 18 hrs. The m xture was concentrat ed
) 3kl 5 Uflfhettifl-00iid olVBSy R Abhinladia nHLbGRY Wiy

chronmat ography (ethyl acetate/heptane 1.4 -* T)
1-Byrjmidin-5-ylmethyl-14-indol-6-ylamine (5.5 g, 24.6 mmol) Was dlssolved in 100

m@bfm%@uﬁgtﬁﬂﬁhﬁxﬁ gﬁ%' 35 Hﬁél?gﬁ’d ﬁl-érﬁﬁﬂi PHictagﬁolnﬁte (7.0 g, 32

ml@ok) 2~em3 @égédp Ffélﬁ W@EHYF 3RS |sslrr$d Hvsﬂrﬁeghte;t%ngmdowﬁhwafﬂ@m sat and
extra&fd mﬁh t@lu@ﬁe (mfml"he meQ%\ﬁd(o'?gamré 1a4Rss @&@%ﬁ%d ith water (4x)

the m xture

an&?)rmfz & fiﬂFd SRS boatgisration o the layery fPEirdad the titl

cohy@tf€ (8.0l 9694112 ng, 0.68 nmol) was added and the
m xture was stirred for 18 hrs at roomtenperature.

Agqueous 25 saturated NaHCC3 was added and the m xture

d) WZM&E}?&EMSW&@!PI W%ligﬁﬁf-ﬁﬁﬁgét@@-1H§hﬁob§%&%&§%§mm acid
teg_igazlc ayers were was W t rine rred ( )

ntrated. The crude product was purified

iﬁﬁilﬁ-@-ylﬂ‘fet ﬂ(H[‘iﬁdw-er )éaibarrﬁé E@iﬂde&%ﬁf}@ ¢5er %?19 g, 9.6 mmol)

wa%}q)%ssogfngén ?a mqgfkgxﬁﬁ dg2- pEr %Rgémefuﬁ)mﬁyhlo@ 92 @Q 2,938

mrhbl) whs added. The mixture was stirred for 18 hours and quenched with NaHCO;-sat
and extracted with ethyl acetate (2x). The combined organic layers were washed with

brine and dried over Na;SO4. The product was purified by means of column
chromatography (silica, heptane / ethyl acetate (1:1) which gave the title compound as a
yellow solid (3.8 g, 83 %).

e) N-[3-(2-Nitro-phenylsulfanyl)-1-pyrimidin-5-yimethyl-1 H-indol-6-yl]-formamide

[3-(2-Nitro-phenylsulfanyl)-1-pyrimidin-5-ylmethyl-1H-indol-6-yl]-carbamic acid tert-
buty! ester (3.8 g, 8.0 mmol) was dissolved in 150 mL of formic acid and stirred for 4
hours. The solution was concentrated in vacuo. NaHCOs-sat was added and the mixture
was extracted with CH,Cl, (2x) The combined organic layers were washed with brine
and dried over Na;SO4. The solution was allowed to stand overnight. The formed solid
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30 = 8.4 Hz), 7.19-7.23 (m 1H), 7.26-7.31 (m 2H),
7.40 (dd, 1H, JI =8.4 Hz, J2 = 1.1 56 WO 2004/ 041782
weDsBP2Zen3/ 050783 Hz), 7.59 (d, 1 H, J = 8. 4p¢®/EP2003/050783

wds ﬁ@er@& @ffoﬂdlﬁg a\}mkture 8f fo g f'éoun]dzll[} &:;agslth',lzchge 237%@ S(cﬁlizmia VI,

Wfigri RHz‘) Sgnyegn'@dl R =H? -njtrephengl, BFR*Ad(2Adi)ng t o
Ceapeinl 118t HAMR {dmct;ol h&wmgofﬁf@?w?é 2B 6.91 (dd, 1H, J1 =8.4

35 g, %ﬁ%&ﬁ%w He, gt U9MHD, J11Rek By (mlH), 7.27-731
(ntHIE)APBE (61 ROt IHI s 84 H‘i?tn?{%*gﬁ"f? zf%‘@‘%ﬂ = 1.9 Hz),

dy Z' 5

Sﬁ]&%ﬁ é}\l‘%%é%o? Sl HF@; R85 65, BHAC. 16 (2IHDH NVR
(CDC13) 8 5.46 (s, 2H), 6.82 (dd, | H J 1=7.6 S\
| He 32 = 1.1 Hz), 7.21-7.25 (m 1H), 7.27-7.31 (m
Expmple 2dc 7 347 (dd, 114, JI = 8. 4 Mz, J2 = 4.6 M),
@MIMMMZH

dt .. .1H. 2 9 FE). 7. IR J =84,
a itri u tu re 1erejlk:i9:,2-gy_r@1,(&d,— 2¢mitrophenyl, R” =R
“H. B HCNJ2 = 1.1 Hz), 8.55 (d, | H J = 3.0 Hz), 8.64

(dd, 1H, J1 = 8.4 Hz, J2 = 1.5 Hz). Conpound 122

3-(2-Nitro-phen I sY ulfanyl)-1- ?Jyrldln 4-yl met hyl -
H-i ndol e-6- carbonitrile, struc e 3 of schene |,

where R =4 -pyridyl, R = 2 - phenyl , R3 = R4=
H, R5=CN. 2N 'H NWR (CDC .4, A, 2H). 6.84 (dd,
1H, JI =8.4 S\ /| HgG N1 H), 7.04 (d, 2H J =
6.1 Hz), 7.22-7.26 (m NC\'N \ NlH), 7.28-7.32 (m

1H), 7.44 (dd, 1H, J1 = ) 1.1 Hz), 7.62
(d, 1H J =8.4 Hr), 7. |4? 7.68 (s, N 1H),
8.30 (dd, 1H, JI 8.4 N2 = 1 1 Hz), 8.63-8.65
(m 2H). Cs2C33 and DVF wer e used Conpound 123:
3-(2-Nitro-phenyl sul fanlam)-1-pyrimdin-5- |y

a) ﬁemsylu{ioh-ofﬂdﬁimioﬁe-6-ccarmmﬁtrﬂlé (1.0 %57 04 eiH61g iB dRkhyl ether (50
r o=

mL5n i roph en{)ll\,ﬁ(a2 Slﬁé’ bgn éwl%y@la}lmﬁf&g i% nppel)\ged dhe

reagiest migupiwas-s e (0@[[’8]}83; Thebm#ueswasiddncefiraidd a6 the crude

prol:l'ﬁ'ct s Eurrﬁe% using column chromatography (ethyl acetate/heptane 1:4 — 4: Dto

give 3-(2-Nitro-phenylsulfanyl)- 1 H-indole-6-carbonitrile (1.62 g, 5.49 mmol, 78%).

b) To a solution of 3-(2-nitro-phenylsulfanyl)-1H-indole-6-carbonitrile (200 mg, 0.68
mmol) in DMF (5 mL) was added at 0 °C Cs,CO; (442 mg, 1.36 mmol) and the mixture
was stirred for 20 min. Subsequently 2-picolylchloride hydrochloride (112 mg, 0.68
mmol) was added and the mixture was stirred for 18 hrs at room temperature. Aqueous
saturated NaHCOj; was added and the mixture was extracted with ethyl acetate (2x). The
combined organic layers were washed with brine, dried (Na,SO4) and concentrated. The
crude product was purified using column chromatography to afford compound 119 (223
mg, 0.58 mmol, 85%).

'HNMR (CDCl;) § 5.54 (s,2H), 6.86 (dd, 1H, J1 =8.4 Hz, J2=1.1 Hz), 7.04 (d, 1H, J
=8.4 Hz), 7.19-7.23 (m, 1H), 7.26-7.31 (m, 2H), 7.40 (dd, 1H, J1 =84 Hz, ]2 =1.1
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SHz, J2 = 1.1 Hz), 7.22-7.32 (m 2H), 7.46 (dd, 1H,

J1 = NCN 7.6 Hz, J2 =1.1 Hz), 7.63 (d, 1 H J =28.4
woizgo4/041768 (s, N PCT/EP2003/050783
H2) 1.5 (0 JEB 4H30( J0, (id-l 1,38 ~82 H232 =11 9 E)HE.Y6 (s, 1H), 7.78

ST T NI AN AT R

3-(2-Ni tro-phenyl sul fanyl)-1-pyrimdin-4-yl rrethyl
H i ndo] e- 6- car bgni tgb-}eefo structure 3 of schene

AcGRrging 1oiensral metho FOWINZLIRRQUEIR QYT prep?&edR 4 =

H R5 = CN. Cs2CO3 and DMF were used. 02N H NVR

carboﬂltrﬁe} strd\l@reG sf sidh¢me] fhert. B2 By rﬁyll,,RZT— Mm(rd;ihenyl R’=

R Ry, éx&f'zanﬁm weedabed ) (0P (S o e

ot

1H, JI :% 6 I EENMR (€DCL)E 546 (sL.2H), 6.82 (dd, 1H, J1 = 7.6
an e

]@_4§ b ﬁglyfj) é—’(%-%‘tﬁ%@p%gﬁ%gﬁE‘?d’aﬁ’)z%h%%%‘g"’ o
e- rbonitrile

%84 (dd, Utk I3 =08.4 34 2 4.6 Hb)eT.63 Rid, 4 H, J1

i T
5

(s, 2H), 6.83 [.8dz)1H61Jd, H1,F.48.4Hk), /.65, 112),5.71 (s,

N 756742 (m a0 1y S g s B i glss

(d, 1H, J = 7.6 Hz)H, =64 Kd), 8144 (dd, tHeJ =124 Hz71%5 1.5 Hz).

(d, IH, J = 3.7 Hz), 7.66-7.69 (m 1H), 8.30 (dd, 1H,

11 = O A Ll 12— 11
gL — O. @ I, gz — A2 [ S S |

Cob#tdund 122: 3-(2- Nltro-phenylsulfanvl)' 1-pyridin-4-yIlmethyl-1H-indole-6-

el LR PSR b R AR Mok -

R'=H,R’=CN.

'H NMR (CDCl3) & 5.46 (s, 2H), 6.84 (dd, 1H, J1 = 8.4

Q_;@ Hz, )2 = 1.1 Hz), 7.04 (d, 2H, ] = 6.1 Hz), 7.22-7.26 (m,
NC ) 1H), 7.28-7.32 (m, 1H), 7.44 (dd, 1H, J1 = 7.6 Hz, J2 =
"/j) 1.1 Hz), 7.62 (d, 1H, J = 8.4 Hz), 7.64 (s, 1H), 7.68 (s,
N~ 1H), 8.30 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.63-8.65
(m, 2H). Cs,CO; and DMF were used.

Compound 123: 3-(2-Nitro-phenylsulfanyl)- 1 -pyrimidin-5-ylmethyl-1 H-indole-6-

carbonitrile, structure 3 of scheme I, where R'= 3,5-pyrimidyl, R%= 2-nitrophenyl,
R®*=R*=H, R’ = CN. NaH and DMF were used.

'H NMR (CDCls) & 5.48 (s, 2H), 6.81 (dd, 1H, J1 = 7.6

Qf‘@ Hz, J2 = 1.1 Hz), 7.22-7.32 (m, 2H), 7.46 (dd, 1H, J1 =
N ) 7.6 Hz, J2= 1.1 Hz), 7.63 (d, 1H, ] = 8.4 Hz), 7.68 (s,
NY 1H), 7.70 (s, 1H), 8.30 (dd, 1H, J1 =8.4 Hz, ]2 = 1.1
L Hz), 8.63 (s, 2H), 9.25 (s, 1H).
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NC\ N CIH 10 Concentrated hydrochloric acid (0.0225

m) was added to a solution of conpound 119

wo poodiogwane. The m
t hen concentrat ed

(0.093 g)
xture was stirred for 20 m PCT/BPED03/050783
under reduced pressure, to give

conpo

C
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and set at 100% For androgenic

activity in the presence
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w7
N

X
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10  Concentrated hydrochloric acid (0.0225 ml) was added to a solution of compound 119
(0.093 g) in dioxane. The mixture was stirred for 20 min. and then concentrated under

reduced pressure, to give compound 120 (0.096 g).
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Tabl e 4 Androgen receptor activity Cpd. X Rl RZ R3 R4
R5 ago ago ant ant nunber EC50 efficacy ECS50 efficacy

wo 2804@4 682 f | uor ophenyl 2-nitrophenyl H H W +RCHEP2083/60783

2 quoro 3 mathyl phenyl 2-nitrophenyl HH Owe + + - 3

chl orophenyl 2-nitrophenyl HH Ow + + 4 S
'H NMR&M&Q@Q ﬁé&}l (22, t: BpldenhHL, J=17 . ©kdz, 12 F 1 44Hz), 7885.32 (m,
1H), 7361. WD(xﬁpr)WMSZ{dﬂ”ItH gpheny bz HH- Va H'z)"'7 §3§1 1H,] =8,

e PO R

(dd 1B larg 8.4 &b J2mt]. biHE), Buiated, 1| BCS0=ai4 He,dey- EC3)ed 83 GﬂCYH

Y/ t henyl 2-nitrophenyl HH Ow i+ ++ - -
65%??5&@%? 2-nitrophenyl HHOW ++ + - - 9 S

2-pyridyl 2-nitrophenyl HH Ow +++ + +++ 10 S
2-pyridyl HCl salt 2-nitrophenyl HH Ow ++ + - - 11 S
2-tetrah nit henyl HH Ove ++ + - - 12
Compeungs wyerg fe ﬁfsg E%éﬁﬂ%ﬁﬁ@ﬁw Redetr AERYRIR transpcdyation assay
and in-a Hilifg &s35- net hyl i soxazol yl ) 2-nitrophenyl HH Ow +
f - - 14 S 3, 4-di chl orophenyl 2-nitrophenyl HH Ow +
+ - - 15 S 3, 5-dichl orophenyl 2-nitrophenyl HH O ++

The (anti-Jandrogegicgictvity af febtuompohedn(EC30 ahd tvrinsjmativity pivany | )
deterntihed iOYk zrﬁhzrb bidasbay éf7c1§né§e ﬁaﬁibt&' W@ﬁ%t Is stably

en Z a m e
tfanSfeétf’g V&‘rﬁ'a %P andrpeet Wsé?ﬁ%frﬁxa@swwlwelwd# rmorrer 19 s
plasmid, if wdiidhl tli@l\/ﬂﬂmvﬁbfbrr@tdi’ & lake@ tathe (ﬂudiﬁt'i?s&‘ kepd

cel-liie GROHRIRGHIY-FUL |G PR HSRI il 3?@%%&8&% (2@/‘5
JournaméStenm(QBlcish@nBtrdlahﬂ Molequitez Bidlogy M@y:2pRenyIThd H Br ++
antian{rfiénii ac;%%fc? oPa %SQE(EI{IMQR’!}HE Wlerfiin@d B_{/ ﬁmﬁﬂ%liudﬂ &7 tl%': 3
transactivation via the androgen receptor of the enzyme luciferase in the presence of 1
nM DHT (5a-dihydrotestosterone, 17B-hydroxy-5a-androstan-3-one). Intrinsic activity
of antiandrogenic activity was determined in the presence of the reference antiandrogen
2-Hydroxy-2-methyl-NV-(4-nitro-3-trifluoromethyl-phenyl)-propionamide
(Hydroxyflutamide), and set at 100%. For androgenic activity, maximal intrinsic
activity in the presence of 100 nM DHT was set at 100%. The results are presented in
Table 4.

Table 4 Androgen receptor activity

Cp

num

d X R R? R’ R* R’ age  ago ant

ber

ECS0 efficacy EC50

ant

efficacy

1
2

N W W

2, 5-difluorophenyl 2-nitrophenyl OMe ++ +

2,fluoro,3 -methylphenyl 2-nitrophenyl OMe + +
2-chloropheny! 2-nitrophenyl OMe + +
2-cyanophenyl 2-nitrophenyl OMe + * ++

2-fluorophenyl 2-nitrophenyl OMce + + -

7T I R 7 N 7 T
=R = <o Ji o Y« sl o
e« ol = < s« s B

2-methyl,3 -nitrophenyl 2-nitrophenyl
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24 S 3,5-di fluorophenyl 2-nitrophenyl HH CH20H ++ ++

- - 25 S 3,5-difluorophenyl 2-nitrophenyl HH O +++
WG-2004/041726 S 3, 5-di f | uorophenyl 2-nitrophenyl PCHEEN03/050783

+++ ++ - - 27 S 3 5-difluorophenyl 2-nitrophenyl HH

Cq1 pyrrolidinyl) ++4 + 28 S 3,5-dj fluorophenyl
X5. nltrélphenyl HH Cd4 rmrpﬁol'i‘nyl) ++ 4+ - - 389Y hgo amt ant
number 3. 5 d| fluorophenvl 2-nitrophenyl H H C 1- ( 4ECSbteffiedey - ECS0_efficacy

Cpd.

era2| 30 S 3,5-diflu phenyl
T S tmf’t d’ﬁ W%‘l—rp eh H31 s gﬁv@ di fi uorophenyl -
8 52- m%m@pmrefhyl H H-1 @Ot +++Hk H - 3208e + -
9 s3 5 di,f K?pr ophenyi-nnz,plmytropnﬁnw H HOONEL 2 4+ + 4 33,
él | uor ophenyl 2-nitrophenyl H H CONH2 +++ ++ -

10 S- ZP“@‘C;HCB“’Ul fl uo%'b‘ﬁ’ﬁ*é’?’(&l *E Erophe®® HH =+ * - -
11 ScmH@hﬁ(oayrd‘n)Ur any| nitopheryt - - I-B5HS 3, 508k f | uor ophenyl . .
itro [ yrldyl ++ f 36 S
12 E‘ﬂ%fmf"%@ p%yphen}_%"%my rophenyl HH HCH2CH2NNE2 ++° )
13 S+3(5-meth?ol‘$0>®01$)5 di #litwgewphenyH RB-ni tr Ophenyl H+H = - -
14 s CONFGHASIIREIT +++ stifiopheiyt 38 $r 3y 5- di floyr ophenyl ) ]

2n|trophe%;| H H CORlHéHZ H+++ fﬁ@--GOVD+
15 S2084M9%Ps! PCT/ BP2093PD50788 Hopd. MR R2 R RATRS - -
16  sagosagurdaithyl anthdbehypkap0 }efi‘-n cacy o550 efficacy 3%+ +

S 3,5:di ro | nyI H H CONHCH2CO2Me ++

7o 5 %Sdlﬂ“OﬂBE? gwﬁ"%ﬂﬁ?ﬁagﬁ‘% %{/J 2-ni t POBhenyl H H - -

18 SCOUSGHREDMVEY ++ rbenzamided] SH3, B-di f | wskopheny++ + + +
g2- Nist I cPn, +f+ + - 42 S

P Qsdilrﬂgoﬁ(%%&gphgnbam%cmt ophengf;I HH gf}\IHCHm Pro++ + )
43 S 3, 5-difl uoroph®®yl 2-nitrophenyl H H CONHCH2Ph ++

20 st ‘hsidxﬂu&qﬂhex§13 5- dicfrahdﬂﬂéﬁ}@phe%"}(z ni t ogghenyl H H . ]

++ + - - 5- dlfluorophenyl

28 8y ﬁlﬁtdﬁb%ﬂa*sww H FPOERAED . - BFs om

22 83, 5-5dlﬂf1drdpﬂ@ﬁy0phenyi-mtr?aplﬁriyt rophenlyl H H &8ONHi Pr #+ +++ -
47 .Q. = | uor enyl, 2-nifrophenyl H H CONHVe +++ +

S -3§Zf§h°gg g di flozg%rro%pﬂ/enyl Pé lgr?ntrophegr;'yl H ﬁU'CO\IﬁnPr ) )

24 Sy 3p-diffugopheryd) S 3, Bnitdptedylor opheryl 2-GhR@H ophenyt! H-H

25 S Coylyagluofo"p'htnyf ~ 7 2-nitrophenyl H H Cl -+ ++ - -
26 S 3,5-difluorophenyl 2-nitropheny! H H CN -+ ++ - -
27 S 3.5-difluorophenyl 2-nitropheny! H H  CO(1-pyrrolidinyl) ++ + - -
28 S 3,5-difluorophenyl 2-nitrophenyl H H CO@4-morpholinyl) ++ + - -
29 h 3.5-difluorophenyl 2-nitrophenyl H H COf1-(4- + ++ -
methylpiperazinyl)]

30 S 3,5-difluorophenyl! 2-nitrophenyl H H CO2H + + - -
31 S 3,5-difluorophenyl 2-nitrophenyl H H CO2Me ++ + - -
32 S 3,5-difluorophenyl 2-nitrophenyl H H CONER2 ++ + + +
33 S 3,5-difluorophenyl 2-nitrophenyl H H CONH2 -+ + - -
34 S 3,5-difluorophenyl 2-nitrophenyl H H CONHCH2(2-furanyl) ++ + -

35 S 3,5-difluorophenyl 2-nitrophenyl H H CONHCH2(3-pyridyl) ++ + - -
36 S 3,5-difluorophenyli 2-nitrophenyl H H CONHCH2CH2Nme2 -+ + -
37 S 3,5-difluoropheny! 2-nitrophenyl H H CONHCH2CH2O0H +++ ++ - -
38 S 1,5-difluorophenyl 2-nitrophenyl H H CONHCH2CH20Me +++ +H -
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50 S 3, 5-difluorophenyl 2-nitrophenyl HHF ++ ++ - -
51 S 3,5-difluorophenyl 2-nitrophenyl F HH +++ ++ - -
w6 2003/081782 di f | uor ophenyl 2-nitrophenyl H H H +RCHEP2003/050783
53 S 3, 5- d|f| uorophenyl 2-nitrophenyl HF H ++- ++ - -
I T < - Y =2 Y < ’7n'+rnnh _
IFO 9, JfUIIIuUI UHII\.llyl T
Cpd. X55 S 3 B5-di fluorophaiyl 2-nigd rlo'phenyIRSI\/b H Hagst *ags - ant  ant

56 S 3, 5-difluorophenyl 2-nitrophenyl H OH I—E++

number

39 83, BSdiffragiembphenys- ni@prniytrophenm AONHCIIEORMet +H+++ 45 -
40 s59 54%05;1@#1 | uor ophepvly 2- ni ||ﬁg3|3 S
y 60" yf , b-di fl ug¥gl henyl-{ nltropﬁény#\l
41 +|—|-§54!‘ﬂP°'°Phe“y‘ 61 57;‘!5"08‘9@! f | udt opherGANHZHIPt r opphleny+ H H- -
py) smaﬁm&a‘e@oz 3, Sediofkdyor Ophieny| %dufknﬁ@henyﬁ H H Ove .
henyl nltrophenyl HH

i f]uoro
43 353'ﬂ9r°r°¢5ﬁ”y - 6412"§’€fq’§'15 u%rop [2F- ni tYophényl *

C50 efficac

+

44 SH BlS@Wwrophetyl + + 26GroBerd, 5- dIHf|RIIOI‘ optramyte 2- pyri dyk H H -
- i f1 yorophen

45 S%Sﬁfhuarorhe’{ﬂ oxi deﬁﬂ%ﬂaﬁ!ﬁ/{e li!lo ]?__l_ + Xéétgy-ﬂzé -+ ++ - -

46 S3. éﬁ'ld'ﬂ'lmﬁ’ﬂﬁ@’hyl 2- zrﬂ‘t‘tOP"é’p'henylH HiH OVEONHIPr++ - # 68+S + 2

47 s3- @yamwﬁ@yl 2- rttxﬁn%ﬂ.abxenyll_lH: xlr&v(EJVEcot\rm ++ -0 69,5 )
++ ++ - -

3-fl - 2-nitr
4 Pf#ﬁ%’f"&*}w{ hy| pHe We"? S &t uor CBHW nj t rFEphediyl H *
49 s|—| @hgiflwbrophenyt T r i f2lninoghengret hyIthenyI &haD 20044041782 .
g PCTI 5078 d. R3 R4_R5 ago ago ant
> qs Eﬁ%&&%gcso éfntﬁ%g'a ly E Oﬁ%ffl cacfl 71 8™ ) )
31 S3 ?ﬁﬂ@wmgﬂwhyl 2-2n1r“P£rh01p'henyIF HIH Mg +H+ +4 -+ 72HS - -

52 s 3- ﬁ?-tnh&?éhd@:l}ﬁnw nﬁr’o;‘hgn?lpheny{l I-H H Me gt + - - 73 -§- -
5 3 met hyl phenyl 2-nitrophenyl HH Ove ++ ++ - - 74 S ]

3 ﬁ?F‘P‘BBH’é’H&/I 2- ﬁu“t"PQS‘fj‘ﬁ'enyl HHH Me +48 ++ - o+
54 3,5-difluoropheny! 2-nitrophenyl Cl H H ++ + -
55 S 3,5-difluorophenyl 2-nitrophenyl Me H H +H +
56 S 3,5-difluorophenyl 2-nitrophenyl H OH H H+
57 S 3,5-difluorophenyl 2-nitrophenyl H H NH2 + + - -
58 S 3,5-difluorophenyl 2-nitrophenyl H H NHAc ++ +
59 S 3,5-difluorophenyl 2-nitrophenyl H H NHCOCF3 +++ + - -
60 S 3,5-difluorophenyl 2-nitrophenyl H H NO2 +H ++
61 S 3,5-difluoropheny! 2-nitrophenyl H H OH A
62 SO2  3,5-difluorophenyl 2-nitrophenyl H H OMe +H+ ++ -
63 S 3,5-difluorophenyl 2-nitrophenyl H H OMe ++ +H -
64 SO 3,5-difluorophenyl 2-nitrophenyl H H OMe - + + +
65 S 3.5-difluorophenyl 2-pyridyl H H OMe ++ ++ -
66 S 3,5-difluoropheny!t 2-pyridyl-N-oxide H H OMe + + ++ +
67 8 3-chlorophenyl 2-nitrophenyl H H OMe + ++
68 S 3-cyanophenyl 2-nitrophenyl H H OMe +H+ ++
69 S 3-fluoro,5- 2-nitrophenyl H H OMe + ++

trifluoromethylphenyl
70 S 3-fluoro,6- 2-nitrophenyl H H OMe ++ + -
trifluoromethylphenyl
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75 S 3-pyridyl 2-nitrophenyl HH OWw +++ ++ - - 76 S
3-trifluoronethyl,4- 2-nitrophenyl HH Ow + + - -

w@bdoswepBenyl 77 S 3-trifluoromnethyl oxyphenyl PCT/EP2003/050783
2 nltrophenyl HH (]Vb ++ ++ - - 78 S

bW | + |_| |_| m
Yy 2 n rr\nhnn | IP-\ N

O LI I I I LIU]_UIICtIIyI \,l T
Cpd. X- 79 SHK-(2-nethylt In azoI yl )z’ 234n| t roph’enyl H akd Meyg 3—+ it ant
80 S 4- (3 5-di rret hyI [ soxazol yl) 2-nit rophenyl

number ic cy _,tECSO efficacy

IV.b T T | OJ. TCF bllUIUpllCll_yT 1_
71 S+++4 3Auor@BmE 4- cyahapbrenyy| 2-ni Br ophermyke H H Mer ++44 - .
s 833,“;‘50 or op ni t rpphenyl Ove +t ++ - -

84 )ér’%}{eﬁgxyphgzﬁﬁdm&rntrgphen |E!I‘YPOVI% TR
B Sgsg ém&hm’éinﬁw pher?y'lmogwmtropaheﬁyl H 9OM\e + + + t +86 S- .
74 S4- morqagledyny|  2- mxt.tfogalyenyl Hid O o + + 487 S, . .
25 g0 (2-¢chl {Othl azo| gIVIZ nitrophenyl HH W ++ + - - 88

s 5- (M or ot hi oPHE 2-t tYophen?MeH H O ++H++ - - -
7% 5. 88fi@ro@yol. ohexy | 2-iRwophetyr ophenyll H H OMe +i - +++++4t - -

90 Subhsayl 2-nitrophenyl HHH+ + - - 91 S Phenyl

2-nitrophenyl HOw H- - f ++ 92 S Phenyl 2-nitro
7 Shéfiflyoropetiyloypghenyl 4 Pynitophenyhot & 1H EC500¥eal e:  +#++ <& nM
78 s+tmb@toma@mhe5y|and LiHopnd  + {1090 nM f between 1000 ;
79 and 10000 ( nM - >10000 nM note 2: efficacy scale

S (kPRI i nsiZ"QRePYi tyH iHe, inPMPnsic adtivitty - -
80 S oB$Srdinathylisaxazbliie Ezrmroﬁl&@mceHofH 100 nbMPHT, was set at + +

1 0 0. 80; ween 0.50 and 80; f _ between
* 8lmomahcby? 2"8 %‘8‘ ]The andr ogeni glgfact I Vi ty (ECSO o *
82 Spot dnesppheyhd effﬂ@&wghynylof t He Bonpounds in Table % was- -
83 s10 delepyned in zahﬂmﬁh& Vi trg bioassay,pf Chinese ., )

hanster ovary (CHO) cells stably transfected with the
8 S hudthswirdgen r SCEPaY! expHeddion pPH&nid antl a = =+
85 ST epomndt®pheny®2 WO 20@4ih0h1782 wPGT/ EP208&4 050783, pl asni d. £
gin yhich.the M\/IT\énRrr not or 'hs i nked to the Iumferase

® S eport & ene. THEVR: f"P’l li fie ARPYWMIV- LUE ® *
§7 S| Gi2chkBth@aly)s degaipdbed | n 8chbonen edcal . (J+ Steroid- -
88 S 5-2-chlorothiophenyl) 2-nitrophenyl H H OMe ++ ++

89 S Cyclohexyl 2-nitrophenyl H H OMe + + + +
90 S Pheny! 2-nitrophenyl H H H + + - -
91 S Phenyl 2-nitrophenyl H OMe H - - + ++
92 S Phenyl 2-nitrophenyl H H OMe ++ +

note 1: EC50 scale: +++ <5 nM; ++ between 5 and 100 nM; + <1000 nM; % between
1000 and 10000 nM; - >10000 nM

note 2: efficacy scale (maximal intrinsic activity, i.e. intrinsic activity observed in the
presence of 100 nM DHT, was set at 1.00): ++ 20.80; + between 0.50 and 0.80; +
between 0.20 and 0.50; - <0.20

The androgenic activity (EC50, potency, and efficacy) of the compounds in Table 5 was

determined in an in vitro bioassay of Chinese hamster ovary (CHO) cells stably

transfected with the human androgen receptor expression plasmid and a reporter
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Bi ochem Ml ec. Biol. 2002; 74: 213-222). The androgen
receptor activity of conpounds was determned in the
woe@gdenre2 of 0.1 gnol/t onapristone. The nmaxi nedT/BP2003/050783

plaﬁ'ﬁ delﬁWclh fhet Ibﬂvl’PV%‘r@ﬁﬁ?orqg 1ihR& vk /1&1%«3%50&&1%@@ The cell

0% The_ potencies are ressed as percentage
llnqﬁﬁ%&R-p MTVrbHCelﬁlw is descaibedin §@hﬁ>metnyethid@ Steroid
BzoXhé?n R0f33. Aol 2802; age

2184 PRE eadfodd ire %3 ¢
yridyl 2-nitrq % Ogé &plor wetivity o

cor@%m § tW3sf qiq}%%laﬁséﬁg |t§%43mse'mpﬁéﬂyl| upporl(? @uRpistpne. Bhe gaximal
efﬁ@ao”y fir tthd fprésehoP RENYI0 AndolAl IOHITERME ot |ds'VIEOOC%"“’fheg;fbtélmes are
or o- '8 H%nltrophenyl HHOw t t
expéesée 3% PLBT %%‘Fe?@) W Hphenyl H H NHCOCH2F + ++
S 3,5-difl uorophenyl 2- nltrophenyl H H NHCOCHF2 - H +
Tabig S 3,5-difluoro nitrophenyl H H NHCCEt f +

85 s 2. BPRIRER SCTHEnAHRERy | 1 H NLOOOHZF 1+ o+

101 S
2-pyridyl 2-nitrophenyl HH NHCOW + + 102 S
'Zpyrldyl 2n|trophenyl HHN t,++ 103 S
Ced 3Xpyridyl® '2-ni tropheny®'H H NHEOVB + + 14 S age  ago
,.umbers pyrl dyl 2-nitrophenyl H H NHCOCH2F + - 105 S potency efficacy
Vil d%/ Z-nitrophenyl H H NACO=_ + t 106 S
93 355 di feadbphenyl Z-¥iopheshheny H H NHSEMRE + ++ ﬂ:107 *
94 Ss3, bs dirihlobpHeRPheny 2. iiroptedyt ophe@yIH HH ome ++
NHSOZ- ( 3-t hi ophene) + ++ 108 S 3,5-difl uorophenyl
9 258ni %%—%wﬂ@wyhenm H NHS@peemi ve- 48 H ++ | BMdazol yl 109 *
96 Sg2- R%Blbr@)é yrgini t 1 oph@RyHenyt! H GENie2 + +@M6110 S 4 +
2-pyrid £n|trophenyl HHCONHVe + + |11
7 28pynri 5d£}/1“°’@h?'ﬂ"t r opheriiforhepyy CONf2 B + NE@QCP@FS pyrtdyl *
9g 2sNi tsrsQﬂiﬂ&}Sb}{énylH H CMMBheity1 T 133 S 3- NM&D&MZ + +
2-ni trophen HHCONHEt + + 114 S 3- F%i
% 25ni triophie inylH H COMEpErbpr opyl B ++ * +
100 3s55- pyripiglyl 2-ni t ropheryt H HiOwe ++NHCOCHzF + ++
101 S 2-pyridyl 2-nitrophenyl H H NHCOMe + +
102 S 2-pyridyl 2-nitrophenyl H H NHCOEt + +
103 S 3-pyridyl 2-nitrophenyl H H NHCOMe + +
104 S 3-pyridy! 2-nitrophenyl H H NHCOCH2F + -
105 S 3-pyridy!l 2-nitrophenyl H H NHCOEt + +
106 S 3,5-difluorophenyl 2-nitrophenyl H H NHSO2Me + ++
107 S 3,5-difluorophenyl 2-nitrophenyl H H NHSO2-(3-thiophene) + ++
108 S 3,5-difluorophenyl 2-nitrophenyl H H NHSO2-(1-Mc4- + ++
. imidazolyl
109 S 2-pyridyl 2-nitrophenyl H H CONMe2 + ++
110 S 2-pyridyl 2-nitrophenyl H H CONHMe + +
111 S 2-pyridyl 2-nitrophenyl H H CONH2 * +
112 S 3-pyridyl 2-nitrophenyl H H CONHMe + E
113 S 3-pyridyl 2-nitrophenyl H H CONHEt + +
114 S 3-pyridyl 2-nitraphenyl H H  CONHcyclopropyl + +
115 S 3,5-pyrimidy!l 2-nitrophenyl H H OMe + +
116 S 2,4-pyrimidyl 2-nitrophenyl H H OMe + +
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116 S 2, 4-pyrimdyl 2-nitrophenyl HH Ow + + 63 WO
2004/ 041782 PCT/ EP2003/050783 Cpd. X R RZ R3 R4 R5
wagw4agosnunber potency efficacy 117 S 2, 5- pypewyP2003/050783

10

2-nitrophenyl HH Ow + + 118 S 3, 5-pyri m dyl
2-nitrophenyl H H NHCHO ++ + 119 S 2-pyri dyl
cnitrophenyl HHCN ++ ++ 120.S 2-pyridyl HC salt
Cd. ésni tropfienyl H H CN & 12F Ské pyri gyyﬂ ago  ago
number 2- Ni t rophenyl H H CN + ++ 122 S 4-pyridyl potency efficacy
2-nitrophenyl HHCN + + §5pyr|méfyf
W7 S it rophe H H CKI“‘-Y-‘%P“Q!W‘ 124’£I sH2. 4° pyMNvi dyl * N
118 anitraemﬁmyl HH Cunmpham 1251 SHS c awmgcdeen |+ +
2 nitrq he HH ++ note pot ency. scal e: +t

19 Shoy + 2Pa¢ en 1 %éﬁlﬁ“’%‘%‘f be‘(v\Een 0.1%%and 1 % ™
120 nsat ez-ayrldﬁf[{bl slacy Sca-lnﬁo;(héleI mald i At ri nsi cNacti vit y ++

tripnsic activyit observ n the resence of 1
121 nM %F‘ﬁ‘“P\Nas set "ﬁ/h ?-F B etween 0.50 *
122 amd 0. Shyridyl 5 betvveemltrﬁhha@l and}D BO; - <0N20 + +

123 [%eter %ﬁfﬁggp of coppet h% IF'VG blmdhng to @Gtopl asm.¢

human “a en recept or reconbi nant” CHO cel I Sis™
124 used tg-pesiidyiat e t he-ntredhalli ve Bi nHi ng af CNnity ( RBA) +
_og a 5-?%the19 con‘pognqjr forl andr}pgﬁn rece ors present -

cell-Iline, CHOAR— pMMI V- LUC 1G12- A5- C‘A Corrpound 63

nor £ hAATHUNG, P2 UL, bESIER 40 R, BB BT8P

notea? fefficacy ssale%mllraall trinsie HYity side. \WDripeiBAcOYity ®bserved in the
pregfgg’gé n(ﬁr ﬁﬁp@ﬁ@@aﬁ%@t%d +HASBHP LU WEAYH 36 ahD.80; +

between 0.20 and 0.50; - <0.20.

Determination of competitive binding to cytoplasmic human androgen receptor from
recombinant CHO cells is used to estimate the relative binding affinity (RBA) of a test
compound for androgen receptors present in the cytosol prepared of the recombinant
CHO cell-line, CHO-AR-pMMTV-LUC 1G12-A5-CA.

Compound 63 and compound 92 were tested in this binding assay and both compounds
were found to have a relative binding affinity >1% relative to DHT.
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RS N RL 5 wherein Xis S, SOor SO2; R is a 5- or
6- menber ed nonocyclic, hetero- or honocyclic,
wo sauonersed or unsaturated ring structure, opPCDRRINNY050783
substituted with one or nore substituents selected
Claim§ rom t he group consi sting of hal ogen, CN, (1
G40 fluoroal kyl, nitro, 10 (1 C4Calkyl, (1
C-4C)al koxy or (1 C4C fluoroal koxy; R2 is
2-ni trophenyl, 2-cyanophenyl, 2-hydroxynethyl -phenyl,
].Ac@M 6L9x'd'ha3m§|the LU n- 2-yl - N-oxi de, 2-benzani de,
enzoi ¢ acid nethyl ester or 2-nethoxyphenyl; R3 is
H h&ogen or g21C-4C)al kyl; R4 is H OH,
R4(IC— O al kxy, or halogen; 15 R5 is H OH,
: Koxy, NH2, CN, hal ogen, (IC-4C)fl uoroalkyl,
Hydroxy (I G 4C) al kyl, CO2H, C02(1 C6Q al kyl, or
R6¢/ wherein R6 is (1C 6C)acyl optionally
R5SUDS tutsi with one or nore hal ogens,

S(O 2(1C 4L al kyl, or S(O 2aryl optionally substituted

wth (I G740 al kyI or one or nore hal ogens, or 20 RS

is C(O NRR$, R9), wherein R8 and RO each independently

haLe H, (3C 6C)cycloal kyl, or CH2R10, wherein R10 is

Wheleln 1 50) al kyl,  (1C-5C) al kenyl,  hydroxy(1C 30) al kyl ,
X i $&@3 6 sbkyl ester of carboxy(lC—4C) al kyl, (1C

; 30) al koxy('1C 3C) al ky nono-

I
R! @ia(t or amyanieyed men o@yelie, {ero- (qqﬁﬁ@.ocxﬁllc ityrated or
uﬁng r}%le : eéﬁ%o%g\ﬁg{ ?ﬁ&éﬂﬁlg ﬁﬁstlﬂatg’d w1tﬁ Fee: ?g En%?ei substituents
ase(bamid feorn lthmgmulacormastmg of heﬂ%enoCNRbl (?;mdf)ﬂRﬂ)rcﬁzdkyn niG®b,

T P R P A o 0 7
R? HQSﬁEr%K%BFQZ Jy'aﬂ&bh‘éﬁ&l' @JFl?liﬂoXyrﬁé’th?ltﬁ)Ke%&F%yHﬂ&hZ (i p&ndm—

of a sal hydrate form thereo
c afyﬂ)ohwddaacbﬁndamgiet Zrbemmnmac_n_d methail estar e smwethpxyphiel;

R RahgBpRere CEAGPMG or "ineaturated ring structure
R R, iOMal Cy4dikeky totthaldgwi;t h one or nore substituents
R’ is H, OH, (1C-4C)alkoxy, NH,, CN, halogen, (1C-4C)flucroalkyl, NO»,
hydroxy(1C-4C)alkyl, CO,H, CO,(1C-6C)alkyl, or
R® is NHR®, wherein R® is (1C-6C)acy! optionally substituted with one or more
halogens, S(O)x(1C-4C)alkyl, or S(O),aryl optionally substituted with (1C-
4QC)alkyl or one or more halogens, or
R’ is C(O)N(R®,R?), wherein R® and R® each independently are H, (3C-
6C)cycloalkyl, or CH;R'"®, wherein R' is H, (1C-5C)alkyl, (1C-5C)alkenyl,
hydroxy(1C-3C)alkyl, (1C-4C)alkylester of carboxy(1C-4C)alkyl, (1C-
3C)alkoxy(1C-3C)alkyl, (mono- or di(1C-4C)alkyl)aminomethyl, (mono- or
di(1C-4C)alkyl)aminocarbonyl, or a 3-, 4-, 5- or 6-membered monocyclic,

. . . . 9
homo- or heterocyclic, aromatic or non-aromatic ring, or R®and R’ form
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selected fromthe group consisting of hal ogen, CN,
CF3, nitro, nmethoxy, trifluoronethoxy or nethyl; 10

w&200484 2801 t r ophenyl , 2-cyanophenyl , PCT/EP2003/050783

2- hydr oxynet hyl - phenyl, pyridin-2-yl, pyridin-

2-yl - N-oxi enzoi c i d nmeth ester

or” 2- metHd g?ﬁ)ﬂéh{%f“' N etiogycﬁfc Mar gj’é‘ﬂn Q%‘E &F Kygaturated
R4 is H dl &bﬁu{é@mqp ing to claim 2,

char act gfgr%pglgnl gyt ;t R5 is QI@ 49@9@(?’% C-4C) al koxy, CN,

oA B ¥ hyrérﬂte@m}hqr%‘r oal kyl , NO2, hydroxy(lC
4C) al kyl, C02(1 CG6CQalkyl, or R5 is NHRG6, wherein R6
is (1C 6C) acyl optionally substituted with one or more

ha ogepsind SCEr @ @ él@nallkqﬂaraclmils?ﬂ@tﬁar yl optionally
Iitut 20 4C r one_or r
b R ot o by PR e s PRS- orREmerF sl reder

a&_\lg %%&Wﬂg %}:rlhl%ﬁlfrg oﬁlo&ﬂ?sut@g&if\kfﬁﬁ bk br m8fe substituents

(1C %j@teﬂém the grgwr @(y(sg@ gtt)a&)gcyj CN CF3, nitro, methoxy,
(1CG th,%ﬁg} er of cqr boxy( 1C— 4C) al kyl, (I G

30 aI oxy ’(m)no-

di R%@Q‘kﬁ}}@iﬂéﬁﬂ/l) zmsyﬁywmemlz h{rdfﬁﬂﬁnetﬂil p?h'ényl pyr1d1n-2 -yl, pyridin-
di (1 C 4Q) al é am nocar bon or a 3-, 5-
6- menb &t "#%/f’n draramide, %ché‘ﬁldﬁé?téylcﬁ@% oF & methoxyphenyl

arpngy ﬂal%er{;@hérﬁﬁf £ ring, or R8 and R9 form

toget hér wht he N’a éterocycl ic 5- or 6-nenbered
sdtUsdt@dF.or unsaturated ring optionally substituted
wth (1 CG4Qalkyl. 30 4. A conpound according to
claim3, characterised in that R3 is H or halogen; R4

3'5«6&111&%&\&0%9&1%%&13&22 P&I{aEPaQéa%%Q?SB RS is H,
(1C- 40 al koxy, CN, F, O,

hy@‘rxgky Qrtmz:)ztgqm;«oxy,@Qmmgem@+4@ﬂuorgalkﬂsm Ry (1C-
V\,here | y optional Iy substituted with
one, chEafts, b??%g‘%éﬁ R0 ks s GO N(RS, R9). wherein
RS a&ds RQH!éaWherbmdéﬁpx@mtteJ&U)acyaé}ﬁloHallﬁ ﬁ(Bstltuted with one or more

50 cycl oal kyl , RO
(1G5 C)lg?qg)f/‘ps S(C:R_z,( %jlgpqll@f{ycpr S(O)zaryl optlonally ‘substituted with (1C-

4C)alkyl or one or more halogens, or
R’ is C(O)N(R? R’), wherein R® and R’ each independently are H, (3C-

6C)cycloalkyl, or CH,R'®, wherein R'® is H, (1C-5C)alkyl, (1C-5C)alkenyl,
hydroxy(1C-3C)alkyl, (1C-4C)alkylester of carboxy(1C-4C)alkyl, (1C-
3C)alkoxy(1C-3C)alkyl, (mono- or di(1C-4C)alkyl)aminomethyl, (mono- or
di(1C-4C)alkyl)-aminocarbonyl, or a 3-, 4-, 5- or 6-membered monocyclic,
homo- or heterocyclic, aromatic or non-aromatic ring, or R® and R® form
together with the N a heterocyclic 5- or 6-membered saturated or unsaturated

ring optionally substituted with (1C-4C)alkyl.

4. A compound according to claim 3, characterised in that
R’ is H or halogen;
R*is H;
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hydroxy(1l G3 Calkyl, (1 C 2C)al kyl ester of carboxy(1
C20alkyl, (1 &G 30al koxy(1C 3C) al kyl, (nono-

woanai#iB824C) al kyl ) am nonet hyl , (nono- or PCT/EP2003/050783

di (1 G40 al kyl )am nocar bonyl, (3C-5C)cycloal kyl, or a
R® RHRHMD 1@d4C3)91k'8§?§ QW &1l €FJ, N, hf&ro;&(?@m@h'l@l COx(1C-

accord’l ng to clal’m 4, 'charaéterised
XpERJyE@i R2 is 2-nitrophenyl,

%’ “W%ﬁ%{sﬂ%&“ AT o BN N
dhdof- 2C) al koxy, CN, F, d, CF3, N2, hydroxy(l
G AC % ,C02(1 C 4C) alkyl, or RS is NHRG, \Werein

&alsﬂZ,(OMRnB) wheseigR® anfl R eaniciadspendantly lagoHolGt yviI | or
0 1yl 0 ) . R8
g@)c%lbiﬂd&l g‘é@ﬁq{ wkéegglp(')ﬁgrlosg-l %@ R Bﬁ?'l Clc_égl‘%ﬁe%'yp
Iyrteagi( HKC-BCalkd, HC- edmllaﬂgsmrbybmbMt@ﬂﬁoal@Q@@tl kyI
t hox - al kyl . cycl opr . 25, 6.
el E IO hono FnT A b mel (Renpa s
&i'(l@-ﬁC%allédﬁhﬁﬂxdb@fHéﬁ?lem SChofciodikit, 2o S-nityHegtdn- 3- yI ,
yrimdin-5-yl, pyrlmd|n4yl, pyra2|n2yl
gﬂﬂb@b@h@ﬂh@nyl 3-cyanophenyl, or 3- nltrophenyl ;s R2is
2-ni trophenyl, 2-hydroxynethyl - phenyl,
2- nmet hoxyphenyl , 2-cyanophenyl or 30 pyridin-2-yl; R3
5. A coBpdiindGaécdiing @0 4lalid 3/ Srardeets&Pfad/ 050783 RS is OH,
(1 G20 al koxy, CN, CF3, NO2, hydroxy(l GC 4Q)alkyl,
X‘t§2’(§0@- 4C) al kyl , or NHR6, wherein R6 is fornyl,

R? @CZeé ?%phefn PQr}BﬁF&g}Hethﬂ p&%ﬂﬁ_g Eﬁﬁ de, @rmethoxgp Tngl 2-

trifluoroacet accofdi ng t I'm 6,
C bipnaplieay| Q;rq:ryrudm 2t R is 3, 5 di f I uor ophenyl

3 i din-2-yl, pyridin-3-yl, pyrimdin-5-yl,
R E}yﬁ %’dln 4- yI or pyrazin-2-yl;

R’ is H, OH, (1C-2C)alkoxy, CN, F, Cl, CF3, NO,, hydroxy(1C-4C)alkyl, CO,(1C-
4C)alkyl, or
R is NHR®, wherein R%is formyl, acetyl, fluoroacetyl, difluoroacetyl, or
trifluoroacetyl, or
R’ is C(O)N(R® R), wherein R® is H, and R’ is H, cyclopropyl or
R’ is CH2R", wherein R" is H, (1C-2C)alkyl, hydroxy(1C-2C)alkyl,
methoxy(1C-2C)alkyl, cyclopropyl.

6. A compound according to claim 5, characterised in that
XisS;
R' is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrimidin-4-yl,
pyrazin-2-yl, 3-fluorophenyl, 3-cyanophenyl, or 3-nitrophenyl;
R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl, 2-methoxyphenyl, 2-cyanophenyl or
pyridin-2-yk;
R*is H;
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R2 is 2-nitrophenyl, or 2-hydroxynethyl-phenyl; R5 is
OH (1 G20 al koxy, CN, hydroxy(1l C4Q al kyl, or NHRG,

wouehewei132R6 is 10 fornyl, acetyl, fluoroacet PCI/EP2003/050783

di fluoroacetyl, or trifluoroacetyl. 8. A compound
r
R’ @m éqicrmlg:oémg% ﬁ{}”“d%ﬁ, I}%@%&{y ﬁ@dcbamgnf@bz(ﬁ?c -dSalkyl,
or Wthwmrqu 14 formyl, pwylnﬂmrnawtyl ;Alﬂquaqawn &
mﬂ% rn|t olphenyl R5 is OH (1C 20 al koxy, CN, or NHRG,
WASPET™H R is formyl, acetyl, fluoroacetyl,
di fl uoroacetyl, or trifluoroacetyl. 9. A conpound

according to claim8 selected fromthe group
7.A C%P@V‘étaic?ﬂj igg teclapp Opeharasigyised ingthat. pj ¢ r o

R B il B T YRR, g s

Honi pyaimztuez(yl,car bonitrile, 3-(2-Nitro-

e S T R R
R’ {sb}fN ég Fcezcgﬁleaw %Nf@ﬂw)@(ld 4e}m{w rgr QUHR B wHe gt RY s 1

Hin carbonitrile, 3-(2

Nformgl, peesyly fluenoaceyl) §1ﬂmor@9¢qtyh ofi thilgospaeasylny | - | H i ndol e

-6-carbonitrile, N-[I- 25

(3,5-Difluoro-benzyl)-3-(2-nitro-phenyl sul fanyl)-I
8.Acdahbcndﬂlacﬁ)rmhg{@elfaimdrmm&trmﬂ ﬁi&hatand N-[3-(2-Nitro

eny] sul fan rimdin hyl -1 Hi ndo] -
%yfl )ﬁlf"B?Oﬁ‘I?%ﬂi%{ @g% “YA pa&ﬁlﬁo%mﬁ iBSRY ePYEIdine g,
{,qaracterlsed inthat 30 Xis S; Rl is

, " 5-di fl uor ophenyl, pyridin-2-yl, pyridin-3-yl,
R fSQf-mltropluphlenyl 3- cyano henyl or 3 -mtrophenyl

R SRR TS R e %%ﬂw"%%gﬁbl

OﬂlﬂthUahéiylnoﬁtrNﬂuorogaety}S ; R5 is C(ONRS8,R9), wherein
R8 is H, and RO is H, or CH2R10, wherein R10 is H,

(1CG 5 20 al kyl, hydroxy(l G 2C)al kyl, or nethoxy(l

I rl [ : )

5. KEERMY ool \ PR RAET AN UG Hom of 6
Mythogly-B-(2-njtto-phenyisyifanlil)i1 Pyyimidin-5-ylmethyl-1 H-indole, 3-(2-
Nitro-phenylsulfanyl)- 1 -pyridin-2-ylmethyl- | H-indole-6-carbonitrile, 3-(2-Nitro-

phenylsulfanyl)- 1-pyridin-2-ylmethyl- 1 H-indole-6-carbonitrile-hydrochloride, 3-
(2-Nitro-phenylsulfanyl)- I -pyrimidin-5-ylmethyl- 1 H-indole-6-carbonitrile, 3-(2-
Nitro-phenylsulfanyl)-1-pyrimidin-4-ylmethyl-1 H-indole-6-carbonitrile, N11-
(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- | H-indol-6-yl]-2-fluoro-

acetamide, and N-[3-(2-Nitro-phenylsulfany!)-1-pyrimidin-5-ylmethyl-1 H-indol-

6-yl]-formamide.

10. A compound according to claim 5, characterised in that
XisS;
R! is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl, 3-fluorophenyl, 3-cyanophenyl,

or 3-nitrophenyl;
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R2 is 2-nitrophenyl, or 2-hydroxynethyl-phenyl; 10 R5
is CCONR8,R9), wherein RB is H and RO is CH2RLO,

wobaueirvsR10 is H, or (1C 2C al kyl. 12. A conpODEB2003/050783

according to claim 11l which is

oty Broriy 2 HRERo b r By ey bRy eshexsbpny s 2-cyanopheny or

met hypyamifde-y:15 13. A conpound according to claim 4,
ct@racterlsedlnthat Xis S R is
iglHs | uor ophenyl pyridin-2-yl, pyridin-3-yl,

2SSO TR ORI R 1

2- z@hlhpb;hpdremy(llc 2)alkah op hehokydC- 2®)¢n4yti| n 2 yl; R3is
H RS is C(ONR8,R9), wherein R8 and R9 each
i ndependently are H, or CH2RLD, wherein R10 is H,

lgllﬁ c%@gﬁluﬁd’ hacokdk @QﬁﬁhkﬁﬁﬁhmaﬁyﬂeQMﬁﬁp 3C) al kyl,

3C) al koxy(I G 3C)al kyl, or (nono- or
le ﬂ@é@lﬂh@bb%ﬁm iy yl, Ollﬂyrldm-éc»ﬂpound accor di ng

clalm 1 ri se t R is
‘%?ﬂ‘tﬂ%"ﬁ%f%c‘e%rf ﬁy(% AR lr’r‘/lzp hefl)% or pyridin-3-yl; R2
| R9%s 0 IN@BIREN Where R%smdmwrmcmkmpmﬁyinx”@HV@(lc-
2004/ 0 1782 PCT/ EP2003/ 050783 R5 is C(O N(R8, R9),
w&Delknl. R8 and RO each i ndependently are H, or CH2R10,
wherein R10 is H (1C5C) al kyl, hydroxy(1C 3C)al kyl,
or (1C 3Q) al koxy(1C 3C)al kyl. 5 15. A conpound
i2c Aocrouiiptbgnd acootchlilg‘mo]odamm Icwhich is 1-(3,5-Difluoro-benzyl)-3-(2-nitro-

1-(3, (R2-nitro- .

ph '&w&sﬁl ﬁ-laff{f?-ﬁa%rbmﬁea? Begfvianide; d

di met hyl am de. 16. The conpound of any one of clains
1 15 for use in therapy 10 17. A pharnaceuti cal

Wﬁhg@a&g@%ﬁl B Qggr@&gg&dqﬁg%dl ng to any one

darmaceuti cal 'y accept abl e
caX_rsSgr. 18. A pharmaceutical conposition according to

NG O TR LT —
rel atgd_gidpiedor . an

R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl, 2-methoxyphenyl, 2-cyanophenyl or
pyridin-2-yl;

R’is H;

R’ is C(O)N(RS,RQ), wherein R® and R® each independently are H, or CH,R",
wherein R'? is H, (1C-5C)alkyl, (1C-5C)alkenyl, hydroxy(1C-3C)alkyl, (1C-
3C)alkoxy(1C-3C)alkyl, or (mono- or di(1C-4C)alkyl)aminomethyl.

14. A compound according to claim 13, characterised in that

R' is 3,5-difluorophenyl, pyridin-2-yl, or pyridin-3-yl;
R? is 2-nitrophenyl, or 2-hydroxymethyl-phenyl;
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15.

16.

17.

18.

19.

20.

15 androgen rel ated di sorder and androgen

i nsufficiency. 19. A use of a conmpound according to
wany4omeasnf cl aims 1-15 for the manufact ure of PEI/EP2003/050783

medi canment for the treatnment of androgen- receptor

R’ & 621@@(8‘31192 QUi Rﬂ%ﬂswgg@a&%@&%ﬁ dsar deEn

I Ci enc of tre |hg a
dwhemnheR sselﬁ,e(dCem)ramymnybmxg(rlmwcnmnost(lmgcqﬁlkaxy(lc-
agegﬁggn receptor rel ated di sorder, an androgen

di sorder and androgen |nsuff|C|ency
conprising adm nistering a pharnaceutically effective
anmount of a conpound according to any one of clains

A qommund ageosding tcelainh [ hwbightih &(B6{Diflpsro7ignzyl)-3-(2-nitro-

phenylsulfanyl)- 1 H-indole-6-carboxylic acid dimethylamide.

The compound of any one of claims 1-15 for use in therapy.

A pharmaceutical composition comprising a compound according to any one of

claims 1-15 and a pharmaceutically acceptable carrier.

A pharmaceutical composition according to claim 17 for the treatment of a disorder
selected from the group consisting of an androgen-receptor related disorder, an

androgen related disorder and androgen insufficiency.

A use of a compound according to any one of claims 1-15 for the manufacture of a
medicament for the treatment of androgen-receptor related disorders, androgen

related disorders and androgen insufficiency,

A method of treating a disorder selected from the group consisting of an androgen-
receptor related disorder, an androgen related disorder and androgen insufficiency
comprising administering a pharmaceutically effective amount of a compound

according to any one of claims 1-15 to a subject in need thereof,
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