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THE TREATMENT OF ANDROGEN- RECEPTOR RELATED DI SEASES
The invention relates to indole derivatives, their
preparation and their use for the treatnent of
WOMABUBA- receptor rel ated conditions, di BOVERNG/0§)783
di seases and other 5 androgen rel at ed treat nents.
TRUIROGERES, MOBE OREATAkNT BRNOPREN-GecBbr KEdYeraf@edtgef ul i n
the treatnment of nen with | ow endogenous |evels of
©_circulating androgenic hornobnes or nmen with suppressed
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mal e contraception. In addition,

5 B“E'B%‘%ﬁfﬁa‘ W suppress spermatogenesi s and can be
used as male contraceptives. It is thus inportant to
obtai n conpounds with high affinity for the androgen
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t ti f ul
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androgenineffents. Suchdeeatnieats as¢ pressiitial to alddr oge trshypngonadal nhaa or
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ess for certa sues
Supgf?swm@m?wrf Ard gapce gsedas maleaontaceptivéant ed  when

compounds are strongly hydrophilic or carry an ionic
charge. 20 Disclosed are non- steroi dal conpounds wth

It l?ifhﬁél § f bfaﬂ?coﬁﬁ%ﬁx?ﬂ%thr’a et u f?r tﬁ@??o‘??g%ﬂ'ﬁ&%ﬂﬂﬂs
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satu at ed or g struc e optionally
substi t ut ed vvlth one or nore substituents sel ected

fromthe
20 Disclosed are 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.

In a first aspect, there is provided a compound having the formlila L

R3 2
: x— R
R4
25 A\
RS N
R!
wherein
X is S, SO or SO;
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group consisting of hal ogen, CN, (1C 4C)fl uoroal kyl,

nitro, (1CG4Qalkyl, (IG 4C al koxy or (1

C-4C)fluoroal koxy; 5 R2 is 2-nitrophenyl,

2- cyanophenyl, 2-hydroxynet hyl - phenyl, pyridin-2-yl,
wpnd/di?e 2- yl - N-oxi de, 2-benzam de, 2-benzgiefmosieaids
R'i@4 5136k 6 Sifcnfdere® mododVBlid) QRN @fﬁﬂmo(c:i@c | satuldted R RSB Rated

(1CG4QCalkyl; RAis H OH (IC al koxy, or hal ogen;
r!ﬂszsﬁvcgﬂwptwlfyeﬂbm@)w@;@wrm ubstifyents selesied-from the

r
o SRR Ch, CREROR R S ACAERIBL G,
4%@Eyt(16ﬁﬂ)ﬂmmaﬂlspxs,ubstltut ed with one or nore

S( Q) 2ar tionall
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R Eﬁl‘ggﬁi@ w@?@ﬁ%‘. s H (1C 50 al iyl (|3é- 50) al keny! ,
R BHOHEY (QEERRAY, b halogeh© (1 O 40 al kyl ester of
g:ar boxy(l C-40) al'k (I C 30 al koxy(1C SC al kyl , (rnono-

R’ S g, (16 plkory N ke (O evgroal NOz,
hyd#b)&né@ @ﬁ&l Mb)}ﬁrﬂ ?@Bﬁj&%& % R“ﬁﬁ?ﬁ‘ﬁb"éﬁé T ar omat iC

nmonocy
6Chaeyl nmpnaldxmhstututectwmgpnm mdi@hedmgénﬂ?ﬁ(@)ﬁiﬁﬂﬁ@kﬂtmr with

S0 P SHRRAELLE: O PopRa R E s i
R’ (Sﬂ@ﬂ@%)ﬂﬁw}iereﬁDRbﬁnda{%eab}t mderpeﬁ\iednl)aztreﬂf gma;(t;)b%@my] In

d .aspect, there is proyv
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rising conmpound as defi'ne o

dl(%g@p)nkﬂéammmthy% (meu@pu diﬂff‘eilewkﬂ)emmowbmyl‘ mmat3h 4-, 5-
use of . a co
or G3Rbced AL BoRbd Mol FroPas S SRR e o
R® mi &’ formangethar widf mahmmmycmm 6+mentbet edtudRd or
sor.ders rogen re rders and andr-ogen

nsghy38 g SisioR) Y gt et GRnBorReine & s a 5. or

or aGalfBryefRdoPmasyc! i ¢, hetero- or honocyclic,
saturated or unsaturated ring structure optionally

substi t ut ed vvith one or nore substituents sel ected

T T

thmapﬁltrophenyl 2- cyanophenyl 2- hydr oxynet hyl - phenyl ,
pyridin-2-yl1, pyridin-2-y|-N—oxide, 2- benzam de,
2-benzoic acid methyl ester or

In a third aspect, there is provided a pharmaceutical composition comprising a

compound as defined above and a pharmaceutically acceptable carrier.

In a fourth aspect, there is provided a use of a compound as defined above for the
manufacture of a medicament for the treatment of androgen-receptor related

disorders, androgen related disorders and androgen insufficiency.




2-met hoxyphenyl; R3 is H, halogen or (1C2Calkyl; R4
is Hor F. In another enbodinent RSis H OH,

(1 G 4C)al koxy, CN, hal ogen, (I C4C)fluoroal kyl, N2,
hydroxy(1l C-4C) al kyl, CR2(I1C6C)al kyl, or RS is NHRG,
wherein R6 is (I1CG 6C) acyl optionally substituted with
one or nore hal ogens, S(0)20 C-4C)al kyl, or S(O 2aryl
optionally substituted with (I C4C)al kyl or one or
nore hal ogens, or 2a WD 2004/ 041782 PCT/ EP2003/ 050783
R5 is C(ONR8,R9), wherein R8 and R9 each

i ndependently are H (3C 6C)cycloal kyl, or CH2RLO,
wherein RO is H (1CG5Q0al kyl, (1C 5C)al kenyl,
hydroxy(1 C- 3C)al kyl, (1C 4C)al kyl ester of

carboxy(1C- 4C)al kyl, (1C 3C)al koxy(1C-3C)al kyl, (nono-
or di(IC4C al kyl ) am nonet hyl, (nmono- or

di (1CG 40 al kyl) am nocar bonyl, or a 3-, 4-, 5 5 or
elnrpaererabadiment Roisyét org-memirered mondugeliey hwr;rol mrd]pmacﬁﬂat ic

PR R ARGyl el gp e ibtiun Wb aperas,

' Lmbmﬂmtsdebtafdfngn thp igronp abisistingdalopei, €W, OF1, Ritro, methoxy,

g éthasy of Ewﬂfw'y B e Sty oty
ﬁ)he I, pyflig.2- ndiﬁyﬁylméﬁxhé?a%ﬁahﬁa’é 2- 9@%&5&&@@1 K¥tbp or

: 5 |s NH wher el n optio
@dﬂ%‘h@’ﬂ'ﬁlﬂe@bj‘ R}l tstil. alegesror ﬁtﬁ-éC)a b@erssH orF R5 is

C(O N(R8, R9), wherein R8 and R9 each independently are

H (3C5C) cycloalkyl, or CH2R10, wherein R10 is H,

(1 @oE) erhbodiment RESSLIOH, KL Clalkoyy] myléla'@ﬂ?’@m@ﬂhoroauql

AR S B RIS K s R Phesein s o

GC)aa Y lkap harﬁn};mﬁmﬁuhmh(oﬂm%or@halo ens S(O)2f1C~4C)alkyl or
| ),am nocar bonyl C) cyc 0

di IC—4C€

: M@P QflﬂHléf'&S%teSfr‘é with (1G- ﬂg)aﬂwhory:@@ oamgtewiogens, or
enbodl ment X is S or S2; R2 is 2-nitrophenyl,

2- hydr oxynet hyl - phenyl, 2-benzam de, 2-net hoxyphenyl
2- cyanophenyl or pyri di n-2-yl; R3is Hor F;, 20 R5 is
H OH, (1C 2Calkoxy, CN, F, d, CF3, N,
hydroxy(1C-4Q) al kyl, C02(1C 4CQalkyl, or R5 is NHRG,
wherein R6 is for rryl acetyl, fl uoroacetyl

di fl uoroacetyl, or trifl uoroacetyl or R5is

C(O N(R8, R9), -vvhereln Rs is H and R9 is H,

cycl opropyl or R9 is CH2R10, wherein R10 is H,

(1CG 20 al kyl, hydroxy(1C 2C)al kyl, nethoxy(lC

2C) al kyl, cyclopropyl. 25 In yet another enbodi nent X
isS R is 3,5- dlfluorophenyl pyridin-2-yl,
pyridin-3-yl, ,

r a

2a
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pyri mdin-5-yl, pyrimdin-4-yl, pyrazin-2-yl,

3-fl uorophenyl, 3-cyanophenyl, or 3- nitrophenyl; R2

is 2-nitrophenyl, 2-hydroxynethyl-phenyl,

2- met hoxyphenyl, 2- cyanophenyl or pyridin-2-yl; R3 is

H R5 is OH (1C 2C) al koxy, CN, CF3, NO2, 30
wdnedgaxgy | C- 4C) al kyl, CO2(1C 4C) al kyI orCNEP¥)3/08d1ES €i N

5 & e $ 9
8 B@(Oﬁ\u[ﬁ‘kl 5293/ qfé"‘égtﬁ 3‘ Hﬁde%H;gg 041 ) PCif/ EP2005) 0%(5783
or ¢IﬂzPy whergigithels e kiSodblatatk (1R-5Clalkenys hyprory(dEosdadkn |

(moycf)a%;ess@r afharb@aygcd@m@y 1c.3@?m<bg§f& @cgn% (mongeor |
di( 4Q)alkm9@mmmy¢tbxﬂ{wonm d5E1C4QEalky$) a@tmoc@b@ﬂ,cynaa 3<o4<-y$-

or (e AU Wty Wi byl e o

R a:nd|R‘° ifaror togatlesr with tHe N sheyedcyalivol- lmefi -nemtbect sEmiateRor | S

i fluorophen rjd pyri din-3-yl,
wsiyBied rine R sl Mg G P 1
2-nitrophenyl; R5 is OH (1GC 20 al koxy, CN, or NHRG,
acetyl , flugroacetyl

wherein R6 |s
In yat 4nothist emtodingant Ro'g%tqf balpgear Rais &t i is HOH, G AEREEIT
CN%'W%@SNB%%?@O%RI ﬁgﬁlwpt@{lm)&kﬂvbﬂ?‘ﬁs Nﬁﬁﬁ wherein
R® i QI-GHB(E)aQH pp@nyll)ssnbﬁangd Wit ergyar murdnalngﬁn%,dniéishyl 1Hi nd

- Ni t
ORI SR e R s ipdependenty are Rl G GO A 62 ar bo
CHsR', Iwhhlem 18“’ (szﬂ N(I-Eﬁ)alkyl (1C-5C)alkenyl, hydroxy(1C-3C)alkyl, (1C-

2C)ﬁl§1§lp t?ré) 1?9 %(F)f%éll 8%31&0@ é] ¥C)alkl)_(|l- I(l?lgr?ol- gr i( ]((::a_lr bo
40)&1@1?‘:@;1%@ f(moa@w h%rd—tl@Mfk&l}h:ﬂ!nﬂca@oo&i&l”@@ﬁ@)cﬂc%alkw0' e
oraéh@wylp%‘tﬂhemyhcrmsyru m di n- 4-yl met hyl - 1 H i ndol e- 6- car
bonitrile, N[1-(3,5-D fluoro-
benzyl ) -3-(2-nitro-phenyl sul fanyl)-1Hi ndol - 6-y1J-2-fl|
In yeiemotherostmdinetat X dsrflor’§Cf, 3R (2 2-nitrophenyl, 2-hydroxymethyl-phenyl,

e T e
RS iSHPOH] (flb-rm)ﬁmbb@wN F murclqlmoghydimxﬂycmyalkﬂﬂ(bza@ 20

fI uorqg en cyanaphenyl or -nitrophenyl ;
ST,

kydi qrp whgre% Ry el wty ﬂfyﬁl@ﬁ%fyf dlﬂuoroacetyl or

mﬂgoraa%w%mh%@&% éﬁ Rg;»s %H%H}?ﬁﬁ’is ER X" m, g%cg)p)/%ylﬁs i s

rern

R méHmr'& M@rewm&nséa {1G20)aiky], Hydtpxm:lc ZC)@kylk,ynqthoxy(lC-

: 2@%1@{ %o%g}"?q al kyl, or methoxy(l C-2Calkyl. 25 In

enbodi ment R is 3,5-difluorophenyl,
pyridin-2-yl, or pyridin-3-yl; R2 |s 2 -nitrophenyl,

or 2-hydroxynet enyl; R5 i s N( RS, wher ei n
In Yﬁ@n?@e%mbogmmﬁgy E?ﬁgy ¥ flugtppdie Esl-%’-gﬁgwldaﬁ-yl
'pyriﬁﬂtﬁl _?,C}) %lyhbﬁ'idin-fl-yl, pyrazin-2-yl, 3- ﬂuorophenyl, 3-cyanophenyl, or 3-

nitrophenyl; R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl, 2-methoxyphenyl, 2-
cyanopheny! or pyridin-2-yl; R is H; R’ is OH, (1C-2C)alkoxy, CN, CF3, NO,,
hydroxy(1C-4C)atkyl, COx(1C-4C)alkyl, or NHR®, wherein R® is formyl, acetyl,

fluoroacetyl, difluoroacetyl, or trifluoroacetyl.
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In a specific enbodi mrent the subject invention

provi des the conpound 1-(3,5-Difluoro- 30

benzyl ) -3-(2-nitro-phenyl sul fanyl)-1Hindol e-6-car boxy

lic acid nethylamde. 4 ------ - ------ WO 20041041782

PCT/ EP2003/ 050783 '.. In yet another enbodinent X is
w0l es 3, 5-di fl uor ophenyl, pyridin-2- y'brfEonosmsmss

In )QYiﬂoﬂieﬂelﬁyo)dimenBRf k9 gtdi’ﬂ’lib%ﬁhlmyl ﬁﬂ’iﬁ@oﬁ Ntidtin-3-Ar
3-.ni tropheny IS 2-nitro hydroxynethyl

Pyrﬁﬁé‘l‘i‘ysl ¥ P.zfﬂmé‘iinﬂsaglbmﬁ ewﬁln—A?szc@ah%rpﬁ@al}qny lppr 2-

Is 6 R8
hy%h%m?%%gﬂ;‘ | %?gdéﬁg? n%(:jﬁlkbfy H’ or I%QQC) ﬁe?‘éﬁfﬁmO
whgrein fR is(fhyd ag@ylaﬁwpacetylg dis@padekbvy mfluoroacetyl

hydroxy(1l C- 3C) al kyl , (1C 3C) al koxy(1C 3C)al kyl, or
(nono- or d|(1C—4C)a|ky|)an1nonethy| In yet another
In yetdnothenauttodiient R'i835- mﬁhfohnphergmrpgnqm 2-yypyriding3-§; vl ,  or

PG AR EHERS P2 OGRS R ORs0 2nlkare Y 95

NHRﬁdvheﬁbﬁr 195 fmai, M@?«ﬁﬁﬁ&@m | ifhiofoabbtylOér tEHiRIbddety!.
wherein R10 is H (ICG5Calkyl, hydroxy(IC 3C) aI kyl,
or (1C3Q) al koxy(1C3CQalkyl. in a specific enmbodi ment

In atsﬁf‘clﬁ}%b%ﬁﬁnehﬂﬁgmbj RNinRnAY ABFidishe SRPBAMR Y- Methoxy-3-

[ uor o-

(2-nifenphenyls@fapyl)-hipyrividisn& wipethyl- Hrigdoje, B+R-Nitdw| e- 6- car boxy
phe}é)'gﬁ%%@ngl-g*ﬁ% E)S/!ll’f?éﬁl (:I‘H-lgéolql: B- cLJBng@lI ng%httr(na.t a

e’invention contains a’ SI C am ne
phefiylsutfanyd)a] -pgrictin- 2q:hrmh)_,tll-ﬂ|H-m&ye-ﬁearb&ﬁnhleahydmchroﬁ'de,Bé(SG or
.as.a pharmceutj g ble salt such .as ...
Nivg el P by it Gt iRl gl gy oRirae, S Nitrpr
phemmmyﬁpyﬁmidmat-mmyf m&tces cafboBRRY N—:gli(ﬁﬁl?)ﬁhﬂfdlg

to the invention Is a conpound as defin above

benzyd)-3-(Z-pisp-phgnylsulfigyh- iﬁ@laﬁcat%yl}%@p@r@facﬁtmmdwn@Hr[égP-
e ey TR A R L L e e

al kyl group for exanple nmet hyl , ethyl propyl

inap PRt 5 ¥R oRP R oot S B T oo

fluovdphényy) 13 chﬁl{op]‘miyl:,‘ of 3 —ﬂmbb}[eﬂylaRbm rnitrepiiedyQ 2-tsboxi@etayl-

: cliz unbr anched al k ych as cycl opropyl,
Phefa@ WPEGDY@%V%&P{WMQWQ RRLK Gl o) kenyl is a

R ;PC?)NM*’? FwHARR RS heﬁingli@HYAr dizﬁuﬁwhééiﬁ R'Gspegieenyl

tenyl, etc. al koxy is branc or unbranched
2C)dhﬂ#1¥dm(g€ol§-ﬁalkﬂmf m@wig 3@%110}511 oxy, ethyloxy, 30
propyl oxy, isopropyl oxy, butyloxy, sec-butyl oxy,
tert-butyl oxy and the |ike;
In yet another embodiment R! is 3,5-difluorophenyl, pyridin-2-yl, or pyridin-3-yl;

R? is 2-nitrophenyl, or 2-hydroxymethyl-phenyl; Riis C(ONR ,Rg), wherein R® is H,
and R is CH;R"®, wherein R' is H, or (1C-2C)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,




10

15

20

25

30

fluoroal koxy is a al koxy group substituted with one or
nmore fluorine atons; aryl is a nono- or polycyclic,
hono- or heterocyclic aromatic ring system such as
phenyl, naphtyl or pyridyl; a nonocyclic ring with 6
atons is preferred for use, acyl is a

wd¢ 3uaei782t uent - ) car bonyl group, such as arcEEEYIs0S1N783

In et krsott@y émboBiment X-is S;-R'-is 3, S:dtﬂuoromn?QEﬁ‘ dﬂﬂi—@ﬁ% ridin-3-yl,
i s aryl carbonyl

/ EP2003/ 05Q78
3 f@am‘af‘g}fl gfmap ¢ Slk%r?* cpfERAdt 4 - 9rephenyh 2lfwdroxymethyi-

i S NG LR

pr opa car is a -
wherg @?%Raﬁ#‘*bméﬁﬁn iy prg H of éﬁ;&xy‘l"lﬁ%n RS igHsdCt of a

| b C 4C
SCﬁ%pﬂﬂﬁ%ﬁlﬂﬁ@ hé/ r]rggnyﬂg'l RE)@P te: (218 J?tggnﬁ)éagnrl ng ZJf
(mqmeondl(diCdQﬁﬂdfl)gmmpleﬂwlthose with | to 4, 2 to 4 etc.
carbon atons; hal ogen refers to fluorine, chlorine,
brom ne and i odi ne. The androgen receptor affinity and

In )et inoﬂmgmb@ﬂmtchﬂ{ ‘ﬁm B;Saiﬂhﬂsopamy? peitidig-2ty0, drlpﬁrldliﬁ)&-yl
vent em or the treat nt
FREE R RS R TSI TR R M

R9 aatah Ehlﬂe Adentheart HE of €d,RAP, tudhen%ﬁd{‘bs%ﬁc- Ky hedrBGRAST i C
s focussed on the amount and/or 1ocation of

3C)8'|"Qﬂlr @fdé‘ﬁﬁpbaél@&@?s?‘quﬂarl ous tissues. For the latter
purpose it can be preferred to nake | abelled variants
of the conpounds according to the invention. Typical
In agspepifisparbodimenithosubjeet invention previdessint @mpoend: hi3seDifluro-

ver R e RE e REFRK) TP e PSRl BP0 o s

to a nethod of treatnment of androgen insufficiency, by
In thpserFasesshas picormgpaupd gf the irventign cordsing abasigaminedunction.tkd  an

 confpblfiGhdy\tR useaR Bifre Ba.s@ BVasQ:.f h%ﬁ?acéifﬁ&ﬂ ?%taﬁfe ship ﬁlch as

ven |on ect |nv nalsolies in

byt e acglaty et . g O SYMBRAE: at | on

of a nedicine for treatl ng androgen i nsufficiency. In

A c$ﬁﬁau§§’£€c&’&ﬁ1gy 9f tnb 'i}ﬁ:eﬁtﬂ)g iy @@@oséhoag 3@&11&1%5% 20 RG )

i nsufficien e under to pertarnto a

a hyratefa °fe‘¥§f’r't‘1p’§é'é‘§é'%e"e°§rl sorders, and synptons in which a
mal e or a fenale suffers fromtoo | ow a testosterone

Q nen or_ boys. In

The th}ﬁ? L%cgl?ﬁétrﬁg cﬁ cgb Q%ngé/ ap'g?)g'ﬁ rﬁl OWIgEEhcy to be treated

alkvbyi ranglked ot nebrasiched-adiofl groupitivreample methyh, ety piopyl, of t he
15091‘@)5) SﬁL@ﬁ%@-bh V@Jﬂ-mlcﬂéxﬁ :ﬂ‘ﬁ'tﬁe lik@d' vidual incurs as a

q ﬂkﬁ% f}gtﬁl{ﬁgp ﬂl@ 25 | nventlon i's

“°f°ﬁ ‘El@‘b FOURSP S UG YBIPRF efpfr'%fe 9% apy), or

cyclodlleyl ideecyclized uithrarched akyl group, such as cyclopropyl, cyclobutyl,

cyclopentyl and the like;

alkenyl is a branched or unbranched alkenyl group, such as etheny], 2-butenyl, eic.;

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, naphty! or pyridyl; a monocyclic ring with 6 atoms is preferred for use;

acyl is a (substituent-)carbonyl group, such as an aroyl or alkanoyl;
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mal e contraception. In the context of male
contraception, the conpound of the invention
especially serves to neutralise the effect of reginens
of mal e hornone contraception in which a sterilitant
such as a progestagen or LHRH (| uteinizing hornone

wo Bbaageng hornone) is adninistered regwcambyos /s

s . the sole male 30 contraceptive
amgla%ag%lﬁ?fg‘é"yll hgsa Wéoiﬁbf’ug’ct i nvention provides any
alkaepl ogans aforigy olipiigarbertyl grloep sweh pssformylpacetyt andrpropamayl;us e
carbd?:y‘isfhe-rc‘@)@)l{ subStRudi B o th Wo@BbiANn bkahid@tidenconpasses

%P&paaf nac [ caL g%o& tion conprising a 35 conpound
car 553 J B LAPRYENOPBI SN a phar maceutical Iy
Thegreiips AiG-4C)c@CF4@rtc. have dre usmhbmmuryn trestrict theaneanihg efc t

thelﬂ?ch%{éng%ﬂ mtth@semn G4 h&ion is for the
417 8@8"“}% EP2003 050 83 treatnment of a

ha‘%ﬁegéqf%w rlareﬁ k&ndjodiiE consi sting of an
androgen-receptor related disorder, an androgen

o G-l B BRI S

mvwon make there pritablg fergise inbe treatmmh@ffaaéliogweremptfa related
disdrié, aRom@E wmh chl1be théard twith @hdr@éenﬁ@ﬁd ﬁg:ﬁignbﬁi‘e@ﬁttﬁﬁs

T R i R
latterpuipsiednein ke prefamed torhakerlaheli¢dngriantioishe champosmdsactosting
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invepgen. (Jhe pubject m@mip@eﬂsmﬂn e ugpal @@p@frxt@s:p@pourﬁé fopdtel as
prepikdidh oLOmediElheSRF dﬁh&g aﬂit@dig%n idsafitienty. R dntext of the
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vt PR B Rpaps ety € o Bnasrolpdilo RO RARE: °
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conmpoun nven ere

male eajiraseptiono Fn the eontext pmye ﬁ@ltraceptl@g ﬁ@ﬁ@@éﬂu’érﬁ’@ the dnyention
espeiifly 83 %o neutralise the effect of regimens of male hormone contraception in

which a sterilitant such as a progestagen or LHRH (luteinizing hormone releasing
hormone) is administered regularly, e.g. daily, ot it is used as the sole male
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

B
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The conpounds of the invention can be produced by

various nethods known in the art 25 of organic

chem stry in general. Mre specifically the routes of

synthesis as illustrated in the follow ng schenes and

exanpl es can be used. In the schenmes and exanples the
wd nbdiaysng abbrevi ati ons were used: DMF PCT/EP2003/050783

treéﬂﬂg&p}hmﬂ ﬁit@értﬂ&r@'heligteﬂ fl (R it Bg’{&fpac&xbilsﬁl{goofpﬁ{ BRipRh Fecftbd
= tetra ur an = . .
rlale chsarigE, b gy e et o apsoeen mpulFiEnsy1 ur oni um
tetrafl uoroborate DI PEA = diisopropyl ethylam ne EDCI
=1- ( 3-di et hyl am nopr opyl ) - 3- et hyl car bodi i m de
Théibjeet thlvertiofl Furthér YWovideD4 QAT S dorlelindBR I IHRARIBfor the

madlgithucs of MEAERT FRIRE ot St pmen Do olBE s ™
andeegen telaitdodisordess and endregen irgufbk@®y= di net hyl sul f oxi de DCM

= di chl oronet hane DHT = 5a-di hydr ot est osterone NWP
=1-met hyl - 2-pyrrolidinone DWMS = dinethyl sulfide 10

Wit.h regard nonencl at ur,e ,t f.0l | qw trivial
The Subide( ARl udne? SV A s of et » Qiafh splsssfq fomne
grogepnpistingofjag jagdrogeameceppr xelsted| disorden an andsogendslated disorder
andph(r[dirgeﬁl'igm‘fﬁcien%)'s BmPHgind Wlim kel | = PhathmadeuR¥Ally Bttective

am ML ofRfprippi oty oS subify gl gt - 2.y
The compounds of the invention may further be useful for the treatment of osteoporosis,
as well as other bone disorders, bone fraction repair, sarcopenia, frailty, skin aging,

male hypogonadism, female sexual dysfunction, postmenopausal symptoms,
atherosclerosis, aplastic anemia, muscular atrophy, lipodystrophy, reduced muscle
strength and function, side effects of chemotherapy, chronic fatigue syndrome, benign
prostate hyperplasia (BPH), cachexia, chronic catabolic state, cognitive impairment,

male contraception, and others.

The compounds of the invention may be administered in conjunction with estrogens,

progestogen and other androgens.

The compounds of the invention can be produced by varicus 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

7
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20 etc. In each of the Schenes |I-VII the neanings of
the synbols correspond to the definitions given in
t he previous paragraphs. 25 Substituted indole
conmpounds of structure 3 were prepared in two steps
fromthe correctly substituted indoles of structure
wolzoomiserst wo di fferent routes. In the firsdr/Eroassesoms
cor L ' | ndol e of structure 1 is
N- F?ﬁf a?élg%%bﬁﬁigh_ﬁ%l% de of type R CH2Y, where Y is
a m%mmﬁ@%‘woﬁ%@%r tosylate, with NaH or C52C08 as
a b$RE= kolid[Phse extractMP at OC to room tenperature, to

gl Vgp.apsQ n f st tur . Structure 2 is then 30
suI?%%Pﬁagse{%%g?pl}%ﬁeesoﬁéﬁaﬁ%ﬁﬁ?%m of the indole ring by
r e VSO dimethylsulfouide enyl chloride in either CH2C 2 or
di ebovl= @th&bmathane00OM t enperature, to give structure
3. the ond oute the two steps of the first
rouIi) Té?&'@@@é&?@&&“’f‘ﬁe correctly substituted indole
of NMP=Uemethg-2ipyrolifinoret sul f anyl ated at the C-3

posbiseiRémfiR@shddol e to give structure 4, followed
by N-al kylation with R CH2Y to give structure 3

(Schenme 1). 35 8 WD 2004/ 041782 PCT/ EP2003/ 050783 ' ..
Withigegafl tCha@merclaturd the R¥oWhg iV nai e dsed interéfangehisly Rt \ 3

b IR jR2.R5 RSN H NaH or Cs2CO, N Et20 or G2 N
- %grg%}\l%g&ﬁ I R1J RIJ Structure | Structure 2
St rhiialpames ¢

‘or CH2CI2 R4 R3 R3 RI1)C 2

R4 25pykidyl pyridin-2-yl

3-pyridyl pyridyl-3-yl

4-pyridyl pyridyl-4-yl

3,5-pyrimidyl pyrimidin-5-yl

- 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 correspbnd 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'CHyY,
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'CHyY to give structure 3 (Scheme I).




R5 SSR2 RS/~ N NaH or Cs2CO3 N H DvFor NWP | Rl
Structure 4 Structure 3 Schene | Sul foxi des of
structure 5 can be obtai ned by oxidation of the
corresponding sulfide 5 (Structure 3) by reaction with
e.g. 0.9 equivalents of nCPBA. Sulfones of structure 6
waean/besobt ai ned by oxi dation of the cor penpmogiongss
sulfide (Structure 3) by reaction WRh e.g. 3
equi val ents of mMCPBA (Schene II). R4 R30RI R3Z R3O
S-R2 nCPBA S-R2 nCPBA R4 R5 (0.9 eq)jg'th RS ' / \ 1(3
eq).rsbh RS /¥\ \ 0 NNIN R Rl | Structure 6
Yhpucture 3 §\ﬂmucture% fcheme 11 10 Schemg4] | “'RZ
.:@ ﬁsttme synt he%&s_ ogpoum:f raf st Bgc
I N™W Il Fg ou g ,Pne u
t he thosug,f' mlﬁp&{’h ei t her l\/bz‘écgt’F@lzure 7), ?HZCH
9 WD 2004/ 041782 PCT/ EP2003/ 050783 (Structurers
CO2H (Structure 9), CONHMe (Structure 10), CONH2
(Suewect ure 11) or CN (sbictget ure 12). O O O- Sl,gﬁ]resm
R3ST CI' SR4A RBLIAIHZ R4 \R3 _ \ \ S THE S\ R5
CHzAlz R RS R1 R1 R1

I R2
Et,0 or CH,CI,
Y
R3 R3
R4 A
5-R2 FH, Ré S-R2
RS \ R . R \
N NaH or Cs,CO, N
H DMF or NMP J
R1
Structure 4 Structure 3

Scheme 1

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

AN qé-Rz mCPBA SN S~R2  mCPBA SN E“RZ
RS ,é—g (0.9 eq), 2h Rﬁ;&_\g {3 eq). 6h RS’Q_\S \\0
N N N
R1 J R1) Rt )
Structure 5 Structure 3 Structure &
Scheme I

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 -




Structure 6 Structure 7 Structure 8 LiOH THF/ water H
- OHNRA\\ /| MNHZ RA SS RBRRRO RS RIN N R1
Rl Structure 9 Structure 10 NH, TBTU DI PEA DM NHz
ONC R4/ RBRARITLI'OS RS\ \ \ / BN CHzZC z R5

\'V\V/ NNRLR Structure 11 Structure 12 5
wEntwarsd |1 In the first step a substit upeterndobessof

O MNP S

wsarel)f rom nethyl thiosalicylate and chlorine gas,
to give a conmpound of structure 7. Reduction of 10 the
nmet hyl est e an ety of conpgunds of structure 7
Li Al H4 gaye
rpf Bt rudt’ u

corresp 1 ng hydroxynet hyl ounds
3. Sappnlﬁﬂl cat n ofiafhe math
bay &
RS Y e,

J
R1 R1
Structure 6 . . Structure 7 Structure 8
LiOH
THFwater
H
OH N—
0 O
R3 R3
R4 s MeNH, R4 S
arerere———
R5 3 R5 \
. )N N
R1 R1 )
Structure 9 Structure 10
NH,
TBTU
DIPEA
DMF
NH,
0 NC
R3 R3
R4 { S 1,0 R4 S
i/ Et;N, CH.Cl
rR5—N_{ —— i R \
JN N
R{ R1)
) Structure 11 Structure 12
5 Scheme IH

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
10 the methyl ester moiety of compounds of structure 7 with LiAlH, gave the
- corresponding hydroxymethy! compounds of structure 8. Saponification of the methyl
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10 WD 2004/041782 PCTI EP2003/ 050783 '.. ester noiety
of conpounds of structure 7 with |ithium hydroxide
gave the correspondi ng carboxylic acid conpounds of
structure 9. The carboxylic acid noiety of conpounds
of structure 9 can be converted to the correspondi ng

. wEamaKedi de by reaction with an am ne, PEﬁfMu@ms‘h‘yQI PEA

ra hi, s od structure

““i&“ﬁ%%°d@?8?ﬂ@%'§ﬁ§§WR§ﬂﬂ ”§W¥ﬂéwﬂ8§ s the amine
corgeppdnding carbay eacld compourals thistrueairath dhe w!awxmcsacidgeoierasf
corﬁﬂt?oﬁnd%rﬁ'f Elﬁnct\l:lMU&lrb@E:rdfnﬂ@rtéafto ieRorr | BYRHE B ok igd 012

structure amne in
reaiioh $ityah e, T bl IBERA DML st ErprramizoR B of
method siorcuresl0h2as OBeinedrehdnirhgthyldifin@as usem the BRinGari?  ; d~|
strugﬁlf\leFié D‘ECJQ o%&?w@% s’il'gﬁ%'?«%J Rme‘ ine! Deﬂ‘d%@x‘? SfthR gl \g?t er
berspgY i TpRBERSSHRR P 0 834 Heihpiaming 4n GEXch OSSR IbR ur o
cortk€pondidg BAizEtriRcofpRehd B RtfucHndP2 (SEiend, INIKEH2Cl 2T NC /

HZN NI N R Rl Structure 16 Structure 17 Scheme |V

"Schene 1V describes the synthesis of conpounds of
structure 3, in which the indole

R3 R3
R4 S-Ro R4 S-Ra
~0 { _LOH _ NHR8R9 0 {
dloxane
4 N EDcrHost . N
) waler NMV. DMF R9 N\ )
of R o
TBTU, DIPEA
Structure 13 Structure 14 CH,Cl; Structure 16

3 3272, N N
HN N N
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,0 and

11
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15 ring is substituted at the 6-position wth either
Co2Me (Structure 13), CO2H (Structure 14), CONRBR9
(Structure 15), CONH2 (Structure 16) or CN (Structure
17). Saponification of the nethyl ester noiety of
structure 13 with l[ithium hydroxide afforded the

we ansespondi ng car boxyl iC aci d of struct weeEdAesnirss

iR 606 el TR st Moot it soctre

17éﬁchm<tl)f)es 15 and 20 16 by reactl on with an amne or
amne salt, in the presence of EDCI and HOBt in a
m xture of NMM and DMF or in the presence of TBTU and
DI PEA in CH2Cl1l2 at room tenperature. Dehydration of
the benzam de noiety of structure 16 with Tf20 and 11
VO 20@4/ 041782 PCT/ EP200Q3/ 029783 tri et hyl am n%l n

K afford,@dzthe cor F& ndi ng benzoni t ff
[ i of Rétructure yi me [skdl, R3 Y 4
7 R Yon 5 P\ snaZ SO NN ety SOV
HR Structurg 18 Structure 19 )
Structure 20 OOZOCI S;R” or OIl'"" Et20 ot OR

R3S ORI R3IZXGCHZCI2 Z N4/ \ Rz C-S,R2 ZXN H N
BiwtyedP CHZCI2 H N R4 R3Stfug 195 R R1| Rt Birupine 20

e
Z° 0 cl ’S\RZ
or fo)
JL EtZO or
R3 R3 z7 el CH,Cl,

)OkR4 S-R2 s jl’\Rtl :
27N y LR, N )\
N Et, 0 or CH.CI N
) 2 2-a ) R4 S-R2
R1 Rt
H,N \

Structure 22 Structure 21 )N

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,0 as a solvent, at room temperature, to give compounds of structure
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Structure 22 Structure 21 IN Rl 5 Structure 23

Schene V Schene V describes the synthesis of conpounds
of structure 22 containing an acylated am ne
functionality on the 6-position of the indole ring.
These conpounds can be 10 synthesised from6-nitro

wo woplsesz2 of structure 18 in 4 steps. |n tehepblisitors ep
e indole.of .structure 18 is_alkylated on the
2. et Bt ot oS mir St B Eflpecieriordsq,
strycwre 24hi ch Y i s hal ogen, mesylate or tosylate, with
Nall as a base in DMF to give conpounds of structure
19. In the second step the nitro group of structure 19

LS reduced .t qg.,an am ro by SnC12 to give .
in e M 5 dtorbed il AEIE S PRSPty MG g v ovige.e
BFglpM§pn WHF bt raem semperatire b iydwxy tompopadsadeBictué 2Hr ded

structure 21, which was then sulfanylated at the

3-position of the indole ring by reaction with a

sul fenyl chloride in either CH2Cl2 or Et20 as a

sol.vent, at roomtenperature, to give conpounds of

struct uregq 12R%0 2004/ 041782 PCTREP28®3/ 050783 22.

r 584 of a conpoundyok siFBeture 20

hl ori ge fordu\ture 23 In
ribedﬁ‘ﬁmt hyl et

5 of structure

24 can be clga,yfed with Bfg, 5 BF3-DVE in THE at room
tenperature ) hydr oxy conpounds of Rltructure 25. 3 3
R4 S-R2 R4 SBudiiz 24Me(Q \ BF3DVS HO Swuddre2b THE J R1 R1
Structure 24 Structure 25 Schene VI 10 Schene VI
descri bes the synt hesiS¢heste ¥onpounds cont ai ni ng eit her
an acylated amne functionality (structure 28) or a
sul fonam de functionality (structure 29) at the 6-

Scheme VII describes the synthesis of compounds containing either an acylated amine
fonctionality (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;s 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
NH4Cl in an ethanol/water mixture to give structure 20. Subsequent acylation of the
amine group with di-fers-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 CHyCl, (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
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prepared from6-nitro indoles of structure 18 in 6

steps. In the first step the indole of structure 18 is
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R1 R1
Structure 28 Structure 29

was
ive
EVert ed

S-R2

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 ef 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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interfere wwth the function of the active conpounds
can be used. The conpounds of the invention may al so
be included in an inplant, a vaginal ring, a patch, a
gel, and any other preparation for sustained rel ease.
10 Suitable carriers with which the conpositions can
wdRadveNI stered i nclude | actose, starchems@hdsidbodse

deri atl\z e Ilke, or xtures thereof used in
Th%fﬁ? gre! @ﬁg%ﬂg Rllavigexyw rIlé?rmunts of the present

conmpounds wi | | be of the nornal order for 15
Exifipledrceutical ly active conmpounds, e.g. of the order

of 0.001 to 50 ng/ kg body weight of the recipient per
Exadpleni stration. The recipient can be a human or an

anlnal in need of an androgen receptor-related

63, E%éuﬁ%%%@@é}%a@i&&mw%?. m&rﬁbfoenenw RprHr‘LtrépﬁErﬁ&i by the
ﬁquan‘p es. Exanples kxanple 1
RERH benzyl ) - 6- met hoxy-3-(2-nitro- phenyl sul fanyl
| -1Hindole (Conpound 5 63, Structure 3 of Schene I,
where R = 3,5-difl uorophe%l , R2 = 2-nitrophenyl

R3=R4=H. RS=Owe) ON O--\ p F 10 Ceneral nethod
1: N-alkylation of a (un)suyb uted i ndol e of
structure 1 to give I i ndol e of structure
2, followed by 3-sW? ion to give substituted

i ndol es of structure 3 @Schene ). (a)
1-(3,5-Difluoro- bediﬁé:lé met hoxy- 1Hindol e (Structure

2 of Schenme L where 3 5-difluorophenyl, R3=R4=H,
RS=0Owe) 15 Under a nitJrogen atnosphere: to a cool ed
(00 solution of 6-nmetfhoxyindole (863 ng, 5.86 mmol)
in DM (40 nL) was added NaH (60% in oil; 281 ng, 7.03
mml) in small portions over a 3 mnute period The

Genersllljlllét ot %—z%ﬁyrrlatlsolrjlso?eflunb abstifiitsd mglol tesgru&ure q% glve N-
alkylated indole of structure 2, followed by 3-suifanylation to give substituted indoles of
structure 3 (Scheme I).

(a) 1-(3.5-Difluoro-benzyl)-6-methoxy-1H-indole ( Structure 2 of Scheme I, where R =
3,5-difluorophenyl, R>=R*=H, R*=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-difluorobenzy! 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 (MgSOy4) and concentrated
in vacuo to give a green oil (1.43 g). The crude product was purified over a 20 g silica
SPE cartridge (ethyl 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): Ry=0.46; 'H
NMR (CDCls): b 3.80 (s, 3H, OCHz), 5.24 (s, 2H, NCH>Ar), 6.51 (dd, 1H, J1 =3.5 Hz,
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10 mn. Then 3,5-difl uorobenzyl bromde (0.91 nm_, 7.03
mol ) was added. The mxture was stirred at 0C for 1
h and then at roomtenperature for another 21 h. Ethyl
20 acetate (50 nmL) was added and the m xture was
washed with 3% aqueous citric acid (3x50 nL) and

wdbobsiR17400 nL). The organic phase was dr k.@%&h@,ﬁ@% and
in._vacug to ree

d
7 SR B m Bl B8 a P P &5 1B iR iy 16180480 e
IHCH 8.6 Hgd2 E6t1hy), atkldatie/I=ehs Hoe7.33 @), 1HOI g8.6¢lz). he

title conpound as a colourless oil (1.23 g, yield =
77% 25 LCVE: 4. 01 m n (96 3% MW = 274); TLC (et hyl
: ; . 46; VR C13): S
(b) v; - 3 > - - ..s tro- = - y . I’. (dd, I
omijound t re cE Schem&l wherre Ri = 3\Md1 R 2-

= 0.8 Hz), 6.57-6.60 2
phelpter ﬁ&keéﬁﬁﬁﬁo_ H) , 66)6672(m 11(1;n 6H)81

To § slshution b H(3,5-Diflwer Sbéhzyiy-6- m]a?h o%y-3Hdinddle (9003 10mmb . J

dmtﬁyl%ﬁ%gag)n}[[) u c?rg gd:%-g Hrz &/’Y’F gt g '? Eem)g er@? Eﬁéuﬁr} etnF'Sn ?)We nyl sul
mtrplapnyqnywlfenaﬂ Pilersled 63y EEd samel) B3licthyl eber (i @mB) ofer 8chene
period WIEME, Rﬁersn%m@ adfo%hlttaﬁ 8 Ydr 1Rthyl dectadd (50 DAY |
addc? ggj% R PG P SR R oG oA,
brir@. (2®mhydhg organic phaest \MQBI dngd adgSQa2 @drmylccmmgcchaddrg@o to give

an (Qﬁt%B-\PédS&l b4 5RAM Erﬁﬂ@;ﬁﬁ@fcﬁ%& c"i‘ys%ﬂ%@@ﬂ&h %]ué?afe/agetone to

benzenesulfen chl o
v R oo S ey cHBlingsolt (OB sielt= SR . af ¢ er

LCRiS! 454 B6h Fdooh WD LRk i o 10 }hgﬁ;@@c’f)e& (50

3. 8%('&{ ﬂfa &Céh)a RSRICIHsNCHA Q- 3200 ma2h), ér?a -6. Wr(mn &HY, §05

- (d, THL)1.=2TNEZ)06. &ﬁ(ﬂdCIHD ase 285 J2£ padih) Ms@dd, 1800 =67 Hz,

n il, {1.54
12 £PRRGD' o0 o078 g 46 7 0 SRS T o
HZ)tS)P-’U@d,el/PhébféﬂeHitb? 46\t he titl e conpound as
orange-red crystalline solid (900 ngy, yield = 64%. 15
LCVS: 4.25 mn (100% M= 427); HPLC. 4.86 nmin
(98.7%; 'HNWR (CDC13): S 3.82 (s, 3H 0OCH3), 5.32
(s, 2H, NCH2Ar), 6.63-6.69 (m 2H), 6.72-6.79 (m 1H),
6.75
(d, 1H, J=2. 7Hz) , 6. 85(dd, 1H, JI =8. 2Hz, J2=2. 7Hz) , 6. 98(dd, |
H J1=6.7Hz, J2 = 1.2 Hz), 7.16-7.20 (m 111),
7.26-7.30 (m | H 7.34 (s, IH, 7.39 (d, IIl, J =8.2
Hz), 8.27(dd, IH, J1=8.2Hz, J2=1.6Hz). 20
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WD 2004/ 041782
PCT/ EP2003/ 050783 According to General nethod 1 the
foll owi ng conpounds were prepared: R3 X-R2 R4\ R5 N

R1 Table I Conpounds synt hesised according to Ceneral
Method 1 LCMS LCMS ret. Conpound Tinme' nunber X R
W(%(Mmﬂlﬁ RMY MH mn 21 S 3, 5- di fl uor %3/950783
2- et hoxyphenyl H H Owve 411.47 446' 5.14" 22 S
3, 5-di fl uorophenyl 2-nitrophenyl HH Br 475.32 476
H H CF3

Accordihig 89Gen2ral dretBodt Gt FdIARR nd nyl
§4 4 465 5.34" 24 Sn% &g% fﬁ%&%’%ﬁ‘gﬁﬁl

HH CH2OH 426.44 Nd 3.88" 25 S
2-nitrophenyl HH C 430.86 431
50 S 3,5-difluorophenyl 2-nitrophenyl HHF
414440 415 4.79 51 S 3,5-difluorophenyl 2-nitrophenyl
FRi,-I)H 414.40 415 4.72 52 S 3,5-difl uorophenyl
2-nitrophenyl HHH 396.41 397 4.22 53 S

3. 5- H414 40 415 4.75
Table 17, O EgimpbRi OB RReq Becdl g D O Mitlon T 1430 06

r%phenyl
di f | uor ophenyl

431 5.14" 55 S 3, 5-difluorophenyl 2-nitrophepxl me,
H 410.44 411 5.24" 56 S 3,5-difl uorophenyl CheS §4
2-nitrophenyl H OH H 412.41 413 4.50" 60 S ret.
Compougl, 5- di f | uor ophenyl 2-nitrophenyl HH N02 441. 41 Adidier
mumbet- ¥ 61 R% 3,5-diflu zophenyl 32- l{utr H H H
4T 41 413 L
2 2. hidSrddemehept! H Hu@Vpkt6. 45H27H,' OMO1 1168 Sud6° 514"
2n 3,6 ﬂlﬂduMﬁeQﬁhenyi-m }Q%Ji' dyl g N-gxi dﬁ H ‘fi 7%98 §§9
39§ ?“%6 %F? £ 'P nltrophenyl
g eB’Henyl : °H'T"Tyr‘ophelillyl H Q@’e F‘P“S@O iﬁé 39134
24 49 A4,5-difluorophenyl 2-nitropheayl H CH20H 42644 Nd 3.88°
25 S 3,5-difluorophenyl 2Z-nitrophenyl H H Cl 43086 431 4.89
50 § 3,5-difluorophenyl 2-nitropheny! H H F 41440 413 479
51 S 3,5-difluorophenyl 2-nitrophenyl F H H 41440 415 4.72
52 S 3,5-difluorophenyl 2-nitrophenyl H H H  39%.41 397 422
53 8 3,5-difluorophenyl 2-nitropheny! H F H 41440 415 4.75
54 S 3,5-difluorophenyl 2-nitropheny! €l H H 43086 431 5.14°
55 8 3,5-diflucrophenyl 2-nitrophenyl Me H H 41044 411 5.24°
56 5 3,5-difluorophenyl 2-nitropheayl' H OH H 41241 413 4.50°
60 8 3,5-difluorophenyl 2-nitrophenyl H H NO2 44141 442 4.7
61 § 3,5-difluorophenyl 2-nitropheny! H H OH 41241 413 4.54°
63 S 3,5-difluoropheny! 2-nitropheny! H H OMe 42645 274° 401
66 § 3,5-difluorophenyl 2-pyridyl -N-oxide H H OMe 39843 399 3.96
20 ] phenyl 2-nitrophenyl H H H 36043 361 4.19
91 S phenyi 2-nitrophenyl H OMe H 39046 391 4.14
92 S phenyl 2-nitrophenyl H H OMe 39046 391 4.12

was used. ¢) M-+Cl. nd = not detected. d) =[M-S(PhNO,)]H".

18
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25

) dal - 5 yl'ic aci . g, 9.
| M%%%ﬁﬁ_@% trated H2S04 (550

92 Shen | 2-nitro hen | HH W 390.46 391 4.12 5 a)
7 mn LCVS nmethod was used, unless stated otherw se.
b) 10 min LCVMS nmethod was used. c¢) M+Cl. nd = not
detected. d) =[ M S(PhNO2)]H*. 18 WD 2004/041782
PCT/ EP2003/ 050783 Exanple 2
wdl20¢4B4682Di f | uor o- benzyl ) -3-(2-nitro- PCT/EP2003/050783
henyl sul fanvl ) - 1H i ndol e- 6- carboxyl i c aci d met hyl
ester (Conpound 31 . Structure 3 of Scheme | where R
Exam@les2 di f | uor ophenyl R2 =2- 5 nitrophenyl, R3=R4=H.
R 38 0/ hO I N]I? F

estof (Compeure 31 . Beee BAFBshe | WhoRi0PMENifToroBh0l KELON
|

n

added concen
pL, 10.24 mmol). The m xture was stiffed overnight at
reflux tenperature. The m xtghe was then neutralised

to pH 7 by addition of satur aqueous NaHCO03 and

the m xture was extgac t th ethyl acetate.
The 15 conbi ned orgayp rs=were dried over Na2S04

and concentrated i ngvaclo"§0 give a yellow powder.
The product was recrgstal |4 sed from hept ane/ et hyl
acetate to give the t e conpound as green/yel |l ow
crystals (688 ng, yield= 53%9 1H NWMR (CDCI3): S 3.94
(s, 3H, CH3C00), 6.60 (P 1H), 7.37 (t, I H J =4.7
Hz), 7.66 (d, 11-1, J = 8.2 Hz), 7.82 (dd, 1H, J | =
Hz, J2 =1.0 Hz), 8.18 (s, 1H), 8.73 (s, | H 20

: 5 mitd nethylestee(@rudtire 1Hf Sclttaled: Whaarbaiyili c
rRFagi,Neyet hyl ester (Structure 2 of Schene |. where Rl=

3 5-di fluorophenyl R3=R4=H, RS=CO2Me) Under a nitrogen
To atotutiopio€ t H-Indote-G.c@boxylic fuid Af500 8 9. FORMBH G mRMRRY Y0 HL)
wasaa%'dgd JB‘ﬁéemﬂtec? ﬁ%S‘H‘; (550 pL, 10.24 mmol). The mixture was stirred
overnight at reflux temperature. The mixture was then neutralised to pH 7 by addition of
saturated aqueous NaHCO; and the mixture was extracted twice with ethyl acetate. The

combined organic layers were dried over Na;SO4 and concentrated in vacuo to givea

yellow powder. The product was recrystallised from heptane/ethyl acetate to give the
title compound as green/yellow crystals (688 mg, yield = 53%)

'HNMR (CDChs): 8 3.94 (s, 3H, CHs0CO), 6.60 (m, 1H), 7.37 (t, 1H, J = 4.7 Hz), 7.66
(d, 1H,J= 8.2 Hz), 7.82 (dd, 1H, J1 = 8.2 Hz, )2 = 1.0 Hz), 8.18 (s, 1H), 8.73 (s, 11,
NH)

(b) 1:(3.5-Difluoro-benzyl)-1H-indole-6-carboxylic acid methyl ester (Structure 2 of
Scheme L where R' = 3,5-difluorophenyl, R*=R*=H, R*=C0,Me)
Under a nitrogen atmosphere: to a solution of 1H-indole-6-carboxylic acid methyl 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)
19
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25 (367 ng, 2.09 mmol) in DVF (10 nL) was added NaH
(60%in oil, 101 ng, 2.52 mol) at room tenperature.
After stirring for 15 mn |-brononethyl -3, 5-difl uoro-
benzene (325 gL, 2.51 nmmol) was added and the m xture
was stirred at room tenperature for 4 h. The reaction
worpastogaenched with 3% aqueous citric aci aC(Eroseyors$s9 WO

and204 b0 nﬂmﬁaae@ %85@@%?%@%1@& With 30 I&/e%g?ﬂ{gggs
ama?s%‘%d\ﬁi) aﬂ%%&n @ﬁf@)%}e GRSy Qﬁeq@"gg SOrh : o?ganl c
congairaied iwacir mv/e @vaIs@dljovaciti(702 mgy: ame cratleproduet wacua t o
puriied Gve'l1 aIQ@'g%lli}‘.ﬁkﬂ’@%@lﬂée (]%912% gE}{% 1052%13 Q[h:j%) %ﬁgt was

corylid 43 2p{a1en &1 B sy fgallied op repdnglCab mectifd =as a

34%30I ourl ess oi I which slowy crystallised on standing

g . KWR = 84% LCVS. 4.08 min (99% MH =
LCH z‘f) 08 min (A% YEHC382); HENMRYENDGE)313.92 GO BCH: 5 537
(s, ZEENQ—IjAr)l\EHZAﬁb m,® 46@4@01}6 M= ?21"){2),56@-437@ 7§7‘

@ a5 s g i o™

8.01 (s, IH. 10 (c) 1-(3
5-Di fl uoro-benzyl)-3-(2-nitro- phenvlsulfanyl) | Hi ndol

(c) BE3G-Dilub®ehiyd) -3 - ﬁitroﬂﬁién&léblfaﬁﬁ -
mett _I _‘ L Ebfipa 831 L, WOETE K~

To ansgfuﬁ 2o &{358(@%%@%‘1)) '-@LE%()W' oy lfqaqrqltglon)l(e%fll;l e
mg, 3il@ I!rlrmﬂbmdichb);'me@ﬁﬁe“@ﬂ)nmya&s adtide dt @bmrtéﬁf}mdugﬁ’@ﬁlﬁﬁdﬂf e
n oLl
of 2-@11tﬁiﬂlen%hnﬁl‘§§|fengl c{tj;[o?iﬁ {) ﬁ%ﬁﬁgﬁ% E géchl‘é ome %(ﬂmgw .
The fixfurewas strepdat ropm pmpesaiye foid days. fThe rmct@ayrgxmfams
condenteatéd a8 theiagide q)ﬁ)dumvas partied re,t/é@tz@cg AR sbh%m@rwg&@ethyl

seo et TR R s B Eomind b BB meitie

78%he title corrpound as a yell ow solld(392 my yield =

0 4. 60 97. 89 (CDA 3): S
HP 1@ 53 tﬁ“@ CH@@@)(&“D%% 3393 (313H, CQ@?HM%S@ -6. 69

Ncuzm), €.6-6.6% (12K, BD1-6.80 (1, HH), GBERAd, (16 J1 82 Wi J=822 Hz

Hz), 4%372}4 (A ﬁ}z)zgs%ﬁ@mg’?'%ﬂdséﬁ”J 7%@),2@&, ﬁ? gé@ "

(dd, 5, 11 =77.§Hpd2 = 12 H2)18.12 (s iH), &zmd( i, 11 F)7.8Hy, Bo=d.aifz). 1H,
Ji= 7.8Hz, J2 =.1,2 Hz). 25

Example 3
1-(3.5-Difluoro-benzyl)-3-(2

" {Compound 30 , Structure 14 of Scheme IV, where R! =3 S-difluorophenyl, R*=2-

nitrophenyl, R*=R*=H)
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Exanpl e 3

1-(3,5-Di fluoro-benzyl)-3-(2-nitro-phenyl sul fanyl)-I

H i ndol e- 6- carboxylic acid (Conpound 30, Structure 14

of Scheme |1V, where R = 3 5-difluorophenvl R2 2-

nitrophenyl. R3=R4=H) 30 20 WD 2004/ 041782
WOR@#HNER2003/ 050783 N 2 S\ ~ HO i NrOIEr2093/050t83 a

sol ution of

1- (3, 5-Di fl uoro- benzyl )@8: (2- ni tro- phenyl sul fanyl ) -1 H

i ndol e- 6- carboxylic acid t hyl ester (150.0 ng, 0.33

mol ) in dioxane (2Q_nLj ard water (15 5 nL) was added

Li OH. H20 (83.1 , ) in5mM water. The
reacti on m xtur irred overnight at 60C. The

m xture was then acidifted to pH 4 by addition of 15%
aqueous HCO and th ture was extracted twice wth
ethyl acetate. The i ned organic |ayers were dried

over Na2SO4 and concengrated in vacua to give a
yel | ow powder. The product was recrystallised from
hept ane/ et hyl acetate to give the 10 title conpound as

7o o) - ABMEonS bANDL B ity Brfgioile- | 31 = g6
carboxpyic acifiznethyhgster (150 (0 105 9-3p mmol)iﬂ-ﬁ:o:tgng (20 LY@ fvater (115-| br),

ml) wis alded 1.iGB HLON83 1 g, 2. mﬁ@l) (rCS mil vidter. JI‘he-re@otlgn Hﬁ%ure 7. 47149; 50
= [

was sﬂft‘e&‘ OVfﬂ}g%&% was ﬂl ac:digécgtg ’ﬁ%’dl b{ dition g} 28 (d,
15% aquepus JICEarg! the)mixtgre I‘E@%\%‘;!Pféﬂdétwwe vith @hybecplalg s - benzv| )-3

combined dreanit lagerOied\dtles oilef BHFO,) and bonkkntriedh Oachio RRBAXY | | C

r meOf Schene
yﬂbw%ﬁhﬂx E mkgwkg&@é&@&?%ﬁ%?%4ﬁmk fa &%%HB% nltrophenyl
W, p{ggg%ystals (1293 mg, v 89/o
'H NMR (DMSO): 5 5.62 (s, 2H, CHAr), 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, {H, 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,J=8.2)

| Example 4

1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- | H-indole-6-carboxylic acid
methylamide (Compound 47, Structure 15 of Scheme IV, where R' = 3.5-
difluorophenyl, R* =2 -nitrophenyl. R3=R*=R*<H, R°=Me




20 02N S\ NI i NOFF 21 - -- --------- WO
2004/ 041782 PCT/ EP2003/ 050783 Ceneral nethod 2:
am dation of 6-carboxyl indoles of structure 14 to
gi ve 6- carboxam dei ndol es of structure 15 (Schene
V). Under nitrogen atnosphere: to a solution of

WO 204841882Di f | uor o- benzyl )-3-(2-nitro 5 PCT/EP2003/050783
phenyl sul fanyl ) -1 H i ndol e- 6-carboxylic acid (25.1 ng,
57.0 I'tnol) in dry DM (I Onl) was added NW (1 ni),

Geﬂﬂ?léﬁn%lﬁ)d?@laﬂmati&?ofz-{ﬁﬁéo}nyl_ iﬂaﬁl(s:](-]g &%}Cﬂurm Ztg g&ezl. ; t rrg Ih) :
and ..ne 1 U orli . ng, no . e
car}%"’é‘%\%‘??"&é?l%iog%Eﬁfcgm\:/\lggs&g%q"fer& 3 overni ght at room
UndeARGHER i pRAE (§ DA 06 4 Pihol Bent)-Fianftl, |
5 phepyalfopDnEa nplerp-eakomalic 45h(@s-1 g § bR i dry BMiL(10mL)
washidd MM (1EnL)HOPt (ci0ute, 6213 paol) EDCI1 2.2 €10 62T LAOI, dnd
b6 A GO P U S i 75
ovepnighityeongtemperguie andjthen pourgd mto o pmiRg-iEity Teswtinggprecipitate
was@itterdd ind the B6id(eidas vashbd With exeds Watel followedlbylit heptandd
o g gl Al e g e el o
(152 meon=80%Mz, J2=1. OHz) , 8. 15(s, 114), 8. 25(s, 1H), 8. 27(dd, |
H,J1=8 .| = 1.0 H), .84 | ).. 20 22 WO
LOMd oot 100 Bl e iy BB DVshES 2 15 fE, o
CH3NHQM)5.63 ()2, [CHAo)6. .86 (dipHh T U @2 kg 02 = r0ckiz) | B0l
2H)9 38(m, ), 7.33-7.37 (m, 1H), 7.41 (4, 1H, 8.6 Hz), 7.46-7.50 (m, TH); 764
15  1H,J1=8.2Hz, 12=1.0 Hz), 8.15 (s, 1H), 8.25 (s, 1H), 8.27 (dd, 1H, J1 =868z
1.0 Hz), 8.40 (m, 1H, MeNHCO).
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R5 N R Table 2 Conpounds synthesi sed according to
Ceneral Method 2 LCMS LCMS ret. Conpound Tine'
nunber X R R3 R3 14 RS MNX (MI+) mn 27 S
3, 5-di fl uorophenyl 2-nitrophenyl HH
CO(1-pyrrolidinyl) 493,53 494 4.66 28 S

wRosadi7$2 uor ophenyl 2-nitrophenyl H H COfdrzraeopbroiss nyl )
509. 53 510 4.50 29 S 3,5-difluorophenyl 2-nitrophenyl

Accor I er.az 1] 522 57.523 3.81 32 8
m“?' %%ﬁlg’} op 2%@5’ et r%‘b‘%"& CIORREINEL2 495. 55 496

A8gox-% g 3, 5-di f| uor ophenyl 2 nitrophenyl HH

G ® (2-furanyl) 519.53 020 4.74 35 S

b-.di fl uor ophenyl 2-nitrophenyl HH

CH2( 3- pyridyl) 530.55 .531 3.94 36 S

3, R1di f 1 uor ophenyl 2-nitrophenyl H H CONHCH2CH2NMe2

510.56 -?511 3.90 37 S 3, 5-difluorophenyl
Table2- ni t CoppuRaglsydthebls IR B e fHi3A% 484 4.21 38 S
%—H—u&ﬁ&ﬁ%—z—numphe

R4

vl H H _CONHCH? CHP Ove

497.52,:1498 4.48 39 S 3,5-di fl uor ophenyl LCMS LCMS
2 nltrophenyl H H CONHCH2CO2Me 511.50 4"-'512 4.51 40
3, 5-di f | uor ophenyl 2-nitrophenyl H H CONHCH2CONMEZS

Compe Y, 55 525 4.33 41 S 3,5-di fl uorophenyl 2-nit r oph&mg
number K CONHBIEDcPr 498 53 KhE94 4. 75 R'42 S mwt (’MH+) (min)

73, 55 disf Nyt h 5
28H49s qéi d%;{)%@%h%w)ph%ﬁl %II ggfop ; rlmld}' ﬁO\»—%g%enyf HQFF
CO\féHﬂ' rogisey! droniendl i g Eﬁ(“@f"gh@ﬂau f1 #sopHeny 450
292- n§ RoHdiffkverphpiyl RinkdopB@NHE PH 4019450y IgBRziIMY)5H2.54 5528  3.81
23, 55 djsfikwsapienh QJBMJ:phaZy-I njzt i{ophenW:oﬂﬂng CO\HEF 5546y s 493458
en ntro
M rpestipgd 2] BORC) el Aehy e el | 4
35 i PrEfreryy RmipeRoNHNE HAS SONHCHGodrdg) 315304831 394
363, 55 djsfihwepheph estbphedyl Nitt HOP RORMEHEHINMSONHPss 4531 - 5390

3748% 45-Z§uoroﬂ19n§|52-§:tr§;§=% %uar 0 S@c]{z&uﬁ ”Oﬁg%h o‘%“ Wa§21

usesd, Sfifoeheny’s Pairpbrnbt MeHwi SCONHEH2CHIOMA n 4GB 4t hoes
¥ wash asdiforodSyM\Eni®4d 04 1782 BGHERINNS/ 0507 H3=512 451

40 5 35-difluorophenyl 2-nitrophenyl H H CONHCH2CONMe2 524,55 w525 4.33

41 S 3.5-difluorophenyl 2-nitrophenyl H H CONHCH2ZcPr 493.53 5494 475
42 8 3,5-difluorophenyl Z2-nitrophenyl H H CONHCH2iPr 495.55 4496 4.85
43 S 3,5-difluoropheny! 2-nitrophenyl H H CONHCH2Ph 520.56 530 4.90
44 8 3,5-difluorophenyl 2-nitrophenyl H H CONHecPr 479.50-:5480 457
45 § 3,5-difluoropheny! 2-nitrophenyl H H CONHEt 467.49 %468 4.56
46 3 3,5-diftuorophenyl 2-nitropheny! H H CONHiPr 481.52 5482 4.71
47 § 3.5-difluorophenyl 2-nirophenyl H H CONHMe 453.47 =454 431
43 S 3.5-diflucrophenyl 2-nitrophenyl H H CONHnPr 481.52 482 475
49 8 3,5-difluorophenyl 2-nitrophenyl H H CONMe2 467.49 .. 468 4.3¢°

a} 7 min LCMS method was used, unless stated otherwise. b) 10 min LCMS method
was used. '
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Exanple 5 1-(3
5-Di fl uoro-benzyl)-3-(2-nitro-phenyl sul fanyl)-1H i ndol
e- 6-carboxylic acid am de (Conmpound 33, Structure 16
of Scheme IV where R = 3 5-difluorophenyl R2 = 2-
ni trophenyl, R3=R4=H) - 02N~ H NI / NOF 5 F The
wot2d4hoet72onpound was prepared accordi ng t ectiEnasai’ss
Engglglggd 2, using 51.1 ng (116 gnol) carboxylic acid,
19.5 ng (128 pnol) HOBt, 24.6 ng (128 pnol) ED.Cl and
1-(B3-Difluokibenyi 3 4B hikro BRI SuLFRG YO AR irid6e-6-cBidx§lictdR amide
Cob BB B¢ 33,275 BT8R RS, Mitrd RS Qhsithuoldgl Heed U0 -

nitrgphenylgR'=B'=H Ar), 6.65 (m 2H), 6.77 (m IH, 6.88
(dd, IH, J1 = 8.2 Hz, J2 =PM _Hz)), 7.21 (m 1),"'7;29
(m IH), 7.51 (dd, 1H, Ji= 7 , J2 =1.0 Hz), 7.57
(d, 1 H J=7.7 H), s3¢H),8.05 (s, 1H), 8.29
(d
6

d, IN JI = 8.2 Hz, 0 Hz). 15 Exanple 6
- Met hoxy- 3- ( 2- ni Hg hsul fanyl)- |
-pyridin-2-ylmethyl -4 Hingole (Conpound 9 Structure
3 of Schenme I, where R pyridyl. R2 =
2-ni trophenyl, R3=R4=H, =0OVMe) N | AN 20 24 WD
2004/ 041782 PCT/ EP2003/ 83 GCeneral nethod 3:
3-sul fanylation of a (un)substituted indole of
Theditle gompausd vas premraderccosdibs to Ganemtimithod?,asing 5 1.8 (@ tédur e

um(ﬂ) caf-wxﬂ(lﬂ:vﬁfél, s h@gﬁs%n#éﬁiéiﬂg 9&% ﬂ'gé ('iﬂi ﬁthE%ﬁgmlﬁWI gt ed

ol e, structur ( ] . . T
mg égf/&ffﬁawn@nwﬁihnﬂa ﬁ@ﬂgpwmﬁyﬂs)qbramdiaﬁaw%w solid
(9.0mi; n8).ure 4 of Schenme | where R2
LCMS: 4.16 min (100.0%, MH" = 440); "H NMR (CDCls): § 5.46 (s, 2H,'GH,Ar), 6.65
(m, 2H), 6.77 (m, 1H), 6.88 (dd, 1H, J1 =8.2 Hz, J2 = 1.0 Hz)), 7.21 (m, 1E);7:29 (m,

1H), 7.51 (dd, 1H, J1 = 7.8 Hz, J2=1.0 Hz), 7.57 (d, 1H, ] = 7.7 Hz), 7.58(s::1H), 8.05
(s, 1H), 8.29 (dd, 1H, J1 = 8.2 Hz, )2 = 1.0 Hz).
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5 = 2-nitrophenyl. R =R3=R4=H RS=0OWe) To a sol ution of
6- net hoxyindole (1.5 g, 10.2 mmol) in Et20 (100 nl)
was added a solution of 2-nitrobenzenesulfenyl
chloride (1.93 g, 10.2 nmmol) in 50 nL Et20 dropw se,
over a 4 mnute period. The resulting yellow sol ution
womas/ost7sr red at room tenperature for | herinesssissent

Generml mmﬂﬂai-&dfaﬂylﬁhdnhﬂ?agﬁ gﬁs&ﬁt@cﬂffiﬁ&le }é\gst%rg?cgfelglftb F!relo

L e e e Ay

n 18§tr1;gurﬁ]3,ﬁSchgg¢ Dty 96.7% TLC (hept ane/ et hyI acet ate
. :l S 3. 87 (sS

_mwﬂ&&:mm 8Hz), 7.25 (t, 1H, J=
6 (d, 1H J = 7.8 Hz), 7.44 15 (d, 1H J =
To 8 s@um@)of 6gnez@x(@dolq(-1 5g 1 Zmraolb-hl)EtzCS(mEn@ wad bidedh]) .
sohitioh of 2-mtrobcnzcnesu1fetnyl chlorlde (1 93 102mmol) in 50 deE 2-vi met
-1-pvridin-2-ylme
e A T A
temppfatuee for 1 b The gylyentipiag evRporate® ami the opdegyducfR8aurifiedRS
oveRBsi{ibddolutth (heptahe Ry lide@R %) to give thet le © Gqpound (3. 05(1 B

3-(2-nit h I
ylelg ﬁmy )i 51 r[1)|| Mr(()lgoem:) S\l/Jvas added NaH (60%in oil;
0 t 4 t
H"%%?Z%mm}ﬁ 8804 TLS BB R TSR e for 5
'H NMR. (CBICI) Q0T8T (s I @M 684 (?i@el@{ ?rﬁbggizykzﬁﬁ'ls’ﬁzf% 97

(o, gglﬁl{%% ?f'lIO'EeiI %ﬁzgﬁ ggﬁuﬁ'é Jpe}%l'éﬁ T38U¢ Hg Ist7-8 Hehd 44t

(d, Irhdrm 2. @HpleB.a6 ( ¢H( I 7.3 Hap 825 (saHPNH).0of the sol ution
slightly changed fromdark to yellow. Ethyl acetate
(Icp ,) was added and the mxture was washed with 2%

Lﬁmzmmm whitre R' erzmﬁdﬂrmlmnﬁgkmﬁﬁ, by
R5=9[_\%$t allisation (ethyl acetate/heptane) to give the
itlTe compound (1.437 g, yield = 74% . 30 HPLC 10 3

To aSolutiopuif 6-Meth3y-SY0-nilr héxﬁz@dﬂt mable o gy%ﬁg

DME&I’SO%@ M&ﬁg&&% H? oik 3‘90?' l(narlm qnpqll p\prtmny,

 overaA mitmteerigd) dhe eylting dark sbll&oh-lw,as siPred fok 5Gnihizdt room

temlﬁralﬁ'e ;rzhglg :23 %%Bri th‘Brlcfé% &ﬂ&hl #R #é) %ﬂ&é}{%@g@,ﬁ%T
sma@)p%rao 21"‘“1‘}15 perlgd é%ur{ngémrqng Bf rogm tsmppr@rg&;,hv) e =
cologr, thdzs))]un&] ightlychahgdd frbntdabk BSchtsy. Ethyl acetate (1004aL) was
added and the mixture was washed with 2% aqueous citric acid (2x100 mL):andwwvater
(100 mL). The organic phase was dried (MgSO4) and the solvent was evaporated. The
crude product was purified by crystallisation (ethyl acetate/heptane) to gweﬁ&h&vtit[e
compound (1.437 g, yield = 74%).

HPLC : 10.3 min, purity 99.6%, TLC (heptane/ethyl acetate 1:1): R¢=0.3;

'HNMR (CDCls): & 3.80 (s, 3H, OCH3), 5.47 (s, 2H, NCHy), 6.82 (m, 2H):6:88.(d,
1H, I=7.8 Hz), 7.01 (dd, 1H, J1 = 7.8 Hz, ]2 = 1,6 Hz), 7.15-7.19 (m, 1H);9:25 (m,
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According to General nethod 3 the foll ow ng conpounds
were prepared: R3 X-R2 R4\1 R5 N Si Table 3
Compounds synt hesi sed according to General Method 3
LCVMS LCVS ret. Conpound Tinme' nunmber X R R if R4
RS MW + -4ntin 1 S 2,5-difluorophenyl 2-nitophenyl H
WOHM@NBT78226. 44 427 4.07 2 S 2,fl uor o, 3- netTiEpRopsomgs
"~ 2-nitrophenyl HH Owe 422.48 423 4.23 3 S

8 IO e RN RS B2 07

Hz), 8 @71 ‘uor ophenyl 2-nitrophenyl H H Ove 408. 45
=409 4.10 6 S 2-met hy[, 3-ni trophenyl 2-nitrophenyl H

' H Ove 449.48 450 4.10 7 S 2-nethyl phenyl :

Accordingth Gerepb@eribd HhetoEingtédhipdSddPére fregdbed: 8 S
2-ni trophenyl 2-nitrophenyl HH Owe 435.46 436 4.08 9
S 2-pyridyl 2-nitrophenyl HH Ow 391.45 10.306 11 S
2-tetrahydropyranyl Rsnigirephenyl H H Ove 398.48 399
4.68 12 5 2-tri fAquonongt hyl phenyl 2-nitrophenyl HH
Owe 458.46 459 4. 29 3 3-(5-net hyl i soxazol yl)
2-nitrophenyl H igs 85.44 396 4.66 14 S
3, 4-di chl orophenyl 2- nltkophenyl H H Me 459. 35 459
4.33 15 S 3,5-dichl or®phenyl 2-nitrophenyl H H Owe
459. 35 459 4.36 67 S 3-chorophenyl 2-nitrophenyl HH
OVve 424.91 425 4.34 68 S 3-cyanophenyl 2-nitrophenyl

Table 51 H % %zn d484 a&orgtﬁ%ﬁﬁﬁnéal Method 3

3- f_I_lmr 5. trl uornmat envl =nitrophenyl H H Qe

476.45 477 4.42 70 S 3-fluoro, 6- trlfluoron@mQyL@mﬁgyl
(hmmﬁnpitrophenyl HHOWw 476.45 477 4.27 71 S E
uor ophenyl 2-ni trophenyl H H Ove 408, 45 409 "52
; ‘A R B R MEYL (Y r el
1 8 2,5-d|ﬂuo:ophenyl Z-nitophenyl H H OMe 42644 427 4.07
2 s 2,fluoro,3-methylphenyl 2-nitropheny! H H OMe 42248 423 423
3 ) 2-chlorophenyl 2-nitrophenyl H H OMe 42491 425 417
4 ] 2-cyanophenyl 2-nitrophenyl H H OMe 41547 -»416 397
5 S 2~fluorophenyl Z-ﬁin'ophcnyl H H OMc 40845 -#409 4,10
6 8 2-methyl,3-nitrophenyl 2-nitrophenyt H H OMe 44948 450 4.10
7 s 2-methylphenyl 2-nitrophenyl H H OMe 40449 405 4.16
3 8 2-nitrophenyl 2-nitrophenyl H H OMe 43546 436 4.08
9 8 2-pyridyl Znitrophenyl H H OMe 39145 10.30*
11 8 2-tetrahydropyranyl Z-nitrophenyl H H OMe 39848 399 4.68
12 S 2-trifluoromethylphenyl 2.nitrophenyl H H OMe 45846 459 4,29
13 ] 3-(5-methylisoxazolyl) 2-pitrophenyl H H OMe 39544 396 4.66
14 § 3,4-dichlorophenyt 2-pivophenyl H H OMe 45935 459 433
15 S 3,5-dichlorophenyl 2-nitophenyl H H OMe 45935 459 436
67 8 3-chlorophenyl 2-nitrophenyl H H OMe 42491 425 4.34
68 ) 3-cyanophenyl 2-nitropheny! H H OMe 41547 416 2.92
69 8 3-fluoro,S-trifluoromethylphenyl  2-nittophenyl H H OMe 47645 477 442
0 8 3-fluoro,6-trifluoromethylphenyl  2-nitrophenyl H H OMe 47645 477 4.27
71 5 3-fluorophenyt Z-nitrophenyl H H OMe 40845 409 422
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Conpound Tinme nunber X R RRS MAH (MH#) (mn) 72 S
3- net hoxyphenyl 2-nitrophenyl HH Owe 420.49 421 4.04
73 S 3-net hyl phenyl 2-nitrophenyl H H Ov 404.49 905
4.16 74 S 3-nitrophenyl 2-nitrophenyl HH Ow 435. 46
436 4.00 75 S 3-pyridyl 2-nitrophenyl HH Ow 391.45
. Wo20R08728 76 S 3-trifluoronethyl, 4-chl orCpEERMEN50783
2-nitrophenyl HH Owe 492.90. k493 4.33 /7.
3-trifluoromethyl oxyphenyl 2-nitrophenyl H LCMS ret.
Compound7 4 46 475 4.43 78 S 3-trifluoronethyi phenyl Time®
number2- Wi t r ophenylR'H H OVt 458.46 45R &2k AwS vH+)  (min)
n 4- %2- nmet Igyl hi azol yI') Z-nitrophenyl H H OVE 411750
113 4. 30 nsuoRIGN 5 & HHEPHGH BoXh e, (PH 21 404
73 2- i t r ophmgilylpkénti OVe  4BStofienyl 4HO.H HMEO 40434 805 4.16
74 4cRBl or ophgRybonérni t r ophg 4 445 4.
75 82_S 4- cyanopphe%yl 2m?@%%%§#1?ﬁ%%ﬁb§h¥% 41%'%0
3.83 83 S f%yor ophenytivophen t HofhdMrl 3944868 408285
76 408 3-irivoronBthylS-clleropbniio Xd/iagtiopd 8- mi tovephepyliasd H Ovhs
420. 49, S 4; 1 phenryl .. 2- i trophenyl H
m o 4%4”%%%”@%“8%?"%@” e %E&%rﬁhﬁy i°r’§3‘2/°| Py, t%r}opheﬁ"f/‘
B H ¥ overtofpeonghyirien] 40 P-nipheryl -E 8L OpecHiB4.otHi azokPl )
79 é-mizt r op{vaﬁ\eﬁly!_tﬂidz&ljl)ﬂvlb) 4inofhdnyf 38 41 l@)he 818_565;.;@;;4120 934_3%3 .
-{2-chhor [ - Nt r opheny :
2.9 %@%%@g?%%@ﬂ% Hiophen Ph@nﬁl OME'FF%@G 514%’
81 581 a) 7+HorrleghS et Hodroptany! USed OMee®d 96t d25ed 422
82 otfier w sescylhphany20 M n zmphle,gl an HPlofic SY31 eWeaS 303
H

d. 27 2004({ 041782 P 03/ 050783  Ex le 7
8 32 . 5-Di f%é’?oq’f'ggenzvl )-226"5"%? Ei’\g 3 0¥ 1% - ?%Wsﬁr‘%n

8 yI§-1H i frogheayp@Impound-BEphenySt i gt OMe B04f -&iheme b3
85 where R smcd lﬁfg@l“]' uor onieivly B2 & évRViok Sy | 4RB=RATH 5

™~

% R§ Oe) N4=morpholmyl Zenittophenyl H H OMe 413.50 14 3.54
87 S 5-(2-chlorothiazolyl) 2nitrophenyl H H OMe 431.92 : 432 4.61
88 S 5-(2-chlorothiophenyl) 2-nitrophenyl H H OMe 430.93 431 492
89 S cyclohexyl 2-nitrophenyl H H OMe 39651%39,?!%% 511

a} 7 min LCMS method was used unless stated otherwise. b} a 20 min run on anHPL‘”C
system was used.
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F Under a nitrogen atnosphere: to a cooled (-10C
sol ution of 2-nercaptopyridine (25 ng, 0.22 mmol) in
CC4 (2 m) was passed Cl2-gas during a period of 1
m nute. The 10 sol vent was evaporated and a sol ution
of 1-(3,5-D fluoro-benzyl)-6-nmethoxy-|IHindole (25
Wh§04/81760 mmol ) in Et20 (2 nL) was added PAT/@ppos3nsn7siThe
reaction m xture was concentrated and the crude
product was purified by preparative LCM5 to give the
Exampled conpound (7.77 ng, yield = 23%. LCVB : 3.95
) 100{‘;/0 1 ; TLC hept ane/ etlh 1 a}cet ate 1: 1)

RSty 6. 73 -6.78 (m IH), 6. , ) ,
_6"871(dd IH, JI = 7.8 Hz, J2 = 1.6 Hz), 7.00 (ddd,
IH, J1= 9.8 Hz, J2 = 4.7 Hz, J3 = 0.8 Hz), 7.35 (s,
1H), 7.42 (ddd, 1H, J1= J2 = 7.8 Hz, J3 = 1.6 Hz),
N={H, J = 4.7 Hz). 20

7.50 (d, IH 8.6 Hz), 8.46 ; ,
Exanple 8 12-f 1-(3@@@%
5-Di fl uoro- benzyl) y- 1H i ndol - 3-yl sul fanyl ] - ph
enyl } mst hanol ~ (Conmpound 16 Structure 8 of Scheme 11
01, R 3 5-difl udt yl R3=R4=H RS=0OMe 28 WO
2004/ 041782 PCTI EP20 50783 OHS NFj( F a)

2-F1-(3.5-Di fl uoro-benzvl) - 6- net hoxy- [ Hi ndol -
ylsulfanyl] ben20| c atﬁ d mst hyI ester (Conpound 19,

RL
Undg} 4 HoAEB ST o el ORolotayf Zempremonsrigis (das
mg, lﬁ@labrnmi) mlﬂcm@mm@m péssedClh-gas durih®Cpdrivd oB 1 Mimute. THEN a
g R o DYAAROPERLS B bl Bl
(@5 mﬁdﬁ’%ﬁnnﬁ InEiD AAEL) panadded fiopise vp conptiapmeixfuey was5
congentnatedland theicxide b dwét vas BOMGEALY fpﬂatp&dtlﬂthQQH S90hY ﬁﬂe ' n

his solution a solution of 1-(
Com%%g%ﬁ F?T%%ng% - 6- met hoxy-| Hi ndole (121 ng, 0 443
LCMSTD3.95 tnfh (H86MHT F3FDL\BEptane/ethyl acetate 1:1): Re=+0:6;
'H-NMR (CDCls) : $2.23 (s, 1H, NH), 3.82 (s, 1H, OCHs), 6.65 (m, 2H), 6.73 (d, 1H,J

=2.7 Hz), 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, J2 = 4.7 Hz, J3 = 0.8 Hz), 7.35 (s, 1H), 7.42 (ddd,

| 1H, J1 =J2=17.8Hz, J3 = 1.6 Hz), 7.50 (d, 1H, 8.6 Hz), 8.46 (d, 1H, ] = 4.7 Hz).

Example 8

indol-3-ylsulfanyl}- -methanol

(Compound 16 , Structure § of Scheme I, where R' = 3_5-difluorophenvl. R3=R*=H,
R’=0Me)
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added dropwi se. The m xture was stirred at room
tenperature for 2 h and was concentrated. The crude
product was purified by columm chronat ography (ethyl
acetate/ heptane 1:9) to give the title conpound as a
white solid (161 ng, 83%yield). LCVMS: 4.72 min (M

wa20mp8782 ' H- NMR (CDC13) : 6 3.82 (s, 3H, PAT!EEHB)GﬁO?@ 99
(s, 15 3H, CO2CH3), 5.30 (s, 2P CH2Ar), 6.62-6.69 (m
2H), 6.71-6.77 (m 2H), 6.83 ( 1H,
J1=8. 6Hz, J2=2. 4Hz) , 6 8.4Ldd, BH 8.4 Hz, J2= 1.2 Hz),
7.06-7.11 (mIH A @ (MAH) . 7.30 (s, IH),
7.44 (d, I1H, J-88 02(dd 1H, JI = 8.0 Hz,
J2 = 1.2 Hz). 20 b}

{2-11-(3,5-D fl uoro- [')-6-nmet hoxv-1| Hindol - 3-yl sul
fanvl ] - phenyl } " net han (Conpound 16 . Structure 8 of
Scherme 111 where R = 5-di f | uorophenyt * R3R4=H

RS=0Ove Under a nitrogen atnosphere: to a solution of
2-(]-(3,5-D fl uoro-benzyl)-6-ni et hoxy-
| H i ndol - 3-yl sul fanyl ] -benzoic acid nethyl ester (13.5

a) @u@,ﬁmmeﬁzﬂmaﬁmmmmum-s-ﬂ&umwaﬂ&d abill fefid)

@&fglc%%&nﬁ:i'goj P07 'J‘f§ch9m9?_1% !%’ ﬁ '—#E%j@gﬁgﬂpg eyl
< ) was added and the m xture was washed
Chl bﬁiga%@a? %’ﬁ’g%ﬁ%qﬁhﬁ 8\%!3 agzlﬁé“gfo%%%elg; I@pr}t?tlo(nzo?

meibyihiesalioybate(d] b, ¢66/mmal)GoCoL (2 ms,;wau dddédl TheBxturd Ras
strf la0BrReSiain 49 M0 2AOH Okl BT TR R0 s 1S

asa

confiliath FiLeetispvel in G, G aidh Tq/ﬁh@lsel}ltlom@vsrtlon b (315-n
Difluo®- @ty MHmethoxst PH-indotd-(NMRng, GRS Bhmal) 18 CB1,€

addg'l)ro%@iség éﬁé% Wgr%g?gﬁégo?m%%m%&g% ag ( m

ate%”T &8 crugeiproflyct wasipurifiegbgcalpmn dhpomategrdphitpthyl6. 89
acetidthepthrtd, 1: 9)“0 %l.vgtﬁé tithe co ngurrd ds azwhlf'ebs))hd ﬁﬁpglgg%‘p g%ﬂi‘)l H
Lo &7nify B Cdod. Rl on LS5 481 6! T AN 89 . 1)
3H, Wz%)zi)wﬂso?ﬂﬂ?mmmﬁmmmﬁoﬂms 7E(<tami{)e6 93 (dd, 1H,

11 <24 87,03 =240 @srr dORNIY LA DOt ool o ¥¢]S“' f
18 &t ot &8 dE
71T AR 6 J’ﬁﬁfﬂﬂar&&%m :rq@dkﬁmlmyz—

1.2 Hz).

b) {2-]1-(3.5-Difluoro-benzyl)-6-methoxy- 1 H-indol-3-ylsulfanyl]-pheny!  siethanol
(Compound 16 ., Structure 8 of Scheme I, where R' = 3.5-difluorophenyl:RS =R=H,
R*=0Me)

Under a nitrogen atmosphere: to a solution of 2-[1-(3,5 -Difluoro-benzyl)-6-methoxy-
1H-indol-3-ylsulfanyl]-benzoic acid methyl ester (13.5 mg, 0.031 mmol) insFHF (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 miikture was
washed with 3% aqueous citric acid (2x25 mL) and brine (25 mL). The organic.phase

‘Wwas dried (MgSOy) and concentrated to give a colourless oil (15 mg). The crude product
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5N ON O\ 0~ FCF a)
2-[1-(3.5-D fl uoro-benzy) - 6- net hoxy-i H i ndol -3-yl sul fa
nyll-benzoic acid (Structure 9 of Schenme Il11, where
R = 3 5-difluorophenvl R3=R4=H RS-Owe) 10 To a
sol ution of
WO2og40410®, 5- Di f | uor o- benzyl ) - 6- net hoxy- | HPCTERMe3Bs0783s U |
I : 0
e B Lol g TR Y o B bl s bt o
YWﬁS, 1. 69 nnDI) in water (10 nL). The mi xture was

1P 17 0C
Lofist 4 78 tos B 005 WANIAE ey 8 bt S8 2h &
3HQGH:).4-2d5.@H, EHhOI), 28 (% 2H, CRANG)62vE6S (2 8HY 630ch. TThe
(m, ZHX 683§ ddVAH, YesS B8 G2 Byl & sacudemme‘d $.0 e 1aed (b

( -
Hz) ?‘52520%%@23@ 3 ot Rurs o i, B SRR B
1.2 Hzh 244, 1H e 88Hmde product was recrystalllsed from

et hyl acetate/ heptane to give the title conmpound as a

yel |l ow powder (49 ng, 52%vyield). LCMS: 4.37 mn (IVH

= 426); '"HNWR (CDCI3) : 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 | H), 7.16-7.25 (m 4H), 7.83 (s, 1 H),

7.92 (dd, 1H, Ji = & ()Hz, J2 = 1.6 Hz). GCenera

nethod 4: Reaction of an amne with a carboxylic acid

of structure 9;wth 25 TBTU and DI PEA, to gi ve am des

of structure 3, in which R2 = phenyl -2-carboxam de ,

exenplified by conmpounds of structure 10 and 11

(Schene 111). 31 WD 2004/ 041782 PCT/ EP2003/ 050783 b)

2-Fl -(3,5-D fluoro-bena_yl | -6-nmethoxv-1Hindol -3-yl sls

ul fanyl | - benzam de (Conpound 18Structure 11 of Schene
111 where R = 3 5-difluorophenyl R3=R=H RS=0W)

Through a solution of 2-f

| -(3,5-Di fluoro-benzyl)-6-nmet hoxy-| Hindol -3-yl sul fany

lj-
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5 benzoic acid (36 ng, 0.085 nmol), TBTU (28 ny, 0.087
mol ) and DI PEA~. (30 L, 0.172 mmol) in DMF (1 i) was
bubbl ed NH3 gas for 10 min. The m xture was then
stirred at roomtenperature for 3 days. Then 3%
aqueous citric acid (0.4 nL) was added and the crude
WO W17 ni xture was purified over a RPPEPEPM®ISITE3AgE
(29 sorbent; 25% aqueous nethanol to 100% et hanol)
to give a white solid (34 mg). The crude product 10
Exmvlemrlfl ed by colum chromat ography (ethyl acetate)
0, give thg tlltl e corrp(%unddas all coI ourI ess oi |, which

2- s A '-l ORQ-OGIEY 1 d-O=-Tohekl O i ) Bound. 20
18 rAtmctixfei of $tehie HIHWHIYRR E@Qd’fﬁuoro e 18ﬂ3=(}7§==H31tﬂ=0 ),
5.39 (s, 2H, CH2Ar), 6.05 H, S,

br, IH, NH) 661667(m2|—|) 670672(m

114),6. 73-6.77 (m 1H), 6.83 , 1H, Jl- 8.8 Hz, J2 =
2.0 Hz), 692(dd 1H, J1=8¢o 15 Hz, 1.2 Hz),
7.07-7.17 (m 2H), 731 (s : 745(d I H J =
8.8 Hz), 7.60 (dd, 2=1.2Hz). Exanple 10
2-[1-(3, 5- Dfluorob 6- hoxy- | H i ndol - 3-yl sul f
anyl | - N- et hyl - benzam de N O (Compound 17, Structure
10 of Schene |11, er 5-difl uorophenyl

~R3=R4=H. RS:OVE) H O S\ / N F.F 25 According

to general nethod 4 c ound 17 was synt hesised from

nmet hylam ne. LCVMS: 4.97 min (M+= 439). 32 WO

2004/ 041782 PCT/ EP2003/ 050783 Exanple 11

2-[1-(3,5-D fl uoro-benzyp-6-net hoxv-1 H i ndol -3

yI suI fanvl | -benzonitrile (Corrpound 20. Structure 12

a 't.‘u OrQ 4oenzy - nethopcy-2 Hiindolehi- ¥lulfa (bt fcid FRmBdreH

€hENT, Where R' = 3,5-difluorophenyl, R*<R*<H. R’*=0Me)
Toa solutlon of 2-[1-(3,5-Difluoro-benzyl)-6-methoxy-1H-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
temperature for 17 b and then at 60°C for 24 h and was then acidified with 3% aqueous
cittic acid. Ethy! 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 |
(MgSO4) and concentrated to give a yellow solid (104 mg). The crude product was
recrystallised from ethy! 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, OCHS3), 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), 792 (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? = pheny]-z-cafb;@ggamide ,
exemplified by compounds of structure 10 and 11 (Scheme III).
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N SN Fp F To a cooled (0C) solution

of 2-[]-(3,5-Di fluoro-benzyl) - 6-net hoxy-i H i ndol - 3-

yl sul fanyl]-benzani de (8 ng, 0.019 mmol) and Et 3N (10

pL, 0.072 mml) in CH2CI2 10 (1.5 nlL) was added Tf20

(6 L, 0.036 mol). The m xture was stirred at 0C for 2
WOpoedl782hen at room tenperature for 22 hPCTER243/0§028 ni)

bﬂﬂs@&dﬂmdorammm Witk -E6]-3- gmlfggﬂ]-adlzmidb CHZCI 2

fMe) The crude product was purified by colum

ThrobgtosdhaaH ep-(: thbiﬂhoﬁlb@ﬁj gfs/ IB&B&)QHGI ihde])3- S/@ulmn?/lﬁi the

benyhofla PREECURB BB, s ol iRl
0.1 mmol) in DME (1 obMwyps bubbled Nib gavfer 10 w2 The mixew§@asshgiz
stm(eﬁht rbh tenfherbhrdfor 3 dﬁ)m THeH)SP/a zﬁ;-u?&as @1¢r7<§ac(d"(0 4]r'ﬁﬂ), w added

andé 4dry_il;)reac rnlrilxgnigas(qﬂrl%ﬁ_ﬂver a},RE%S)PP cgr@n%gﬁ] gls’qflbent ;5%7
aquéeys methiapo! to710086 ethanbh to give-a §/hie $dtifl (34/mE)7 Tie GO produtt) .

as% E@@Eﬁm hromatograp (ethyl acetate to give the title compound as a
] g g &benz 2-ni p enyl sul‘fanyl ) -1 H
colquio %h'e'wﬁs y 91 fign B 3605t T uct ure 17 of

LCaS he 2eminy(MHtret2s); Rl WR{GDﬁlgyn%bpmnm OR;),5: E(s 2H,

L R N A el

1H), 6.73- 677(m, 1H), 6.83 (dd, TH, J1 = 8.8 Hz, 12 = 20Hz),6902(dd AH, 1=
Hz, 12 = 1.2 Hz), 7.07-7.17 (m, 2H), 7.31 (s, 1H), 7.45 (d, 1H, T = 8.8 Hz),7:60 (dd,
1H, J1=8.0 Hz, 2= 1.2 Hz).

Example 10
2-[1-(3.5-Difluoro-benzyl)-6-methoxy-1H-indol-3-ylsulfanyl]-N-methyl- benzamlde

(Compound 17, Structure 10 of Scheme IIE, where R' =3 5-diflnorophenyl; R
R’=0Me)

According to general method 4 compound 17 was synthesised from methylamine,
LCMS: 4.07 min (MH" = 439).
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-extr@%d w1

To a cool ed (0C) suspension of
1-(3,5-Di fluoro-benzyl)-3-(2-nitro-phenyl sul fanyl)-1H
i ndol e- 6-carboxylic acid am de (15 ng, 0.034 mml) and
Et3N (10 L, 0.072 mmol) in 5 CH2Cl12 (1.5 nL) was
added Tf20 (13 ItL, 0.077 mmol ). The m xture was
WOX0940¢ig82 at OC for 2 h and then at room PENpen&EwsNEs f or
20 h. Water (25 nL) was added and the m xture was
extr cted wwth CH2Cl 2 (2x25 nL). The conbi ned organic
were dried (Na2SO4) and concentrated to give

_-[lt-_ﬁ_ﬂlﬂubm hemvbeﬂ:lmdthm b‘l}dﬂol-bwsﬁlﬁinvﬂ-bénhﬁm@g gm@bﬁﬁ

678685(m oH) 721725(mIH) 7'28733

(m1H), 7.44 (dd,
1H, J1=8. 4Hz, J2=1. 2Hz) , 7. 62(d H, J8. 4Hz), 7. 66(s, 114),
8.29(dd, 1H, J1= 8.4 st— Hz). 15 Exanple 13
1-

|
|

(3,5-Difluoro-b y-3-(2-nitro-benzenesu
finyl)-1Hindol e( 64 Structure 5 of Schene
I

, Where R = 3. |f| uar ophenyl, R2 = 2-nitrophenyl,
R3=R4=H, RS=0We) 20 F To a solution of
1-(3,5-Di fluoro- benz 6- met hoxy- 3- (2-ni tro- phenyl sul
fanyl)-1H i ndol e (40 0.09 mmol ) in CH2C12 (4 nl)
was added net a- chloroperben20|c acid (14.5, 0.08

mol ). The solution was stirred at roomtenperature

To J&Ble@& &yﬁﬁloﬁﬁfy 8N, ﬁﬁ:ﬁﬁ@r@&%l)oékm% 1H—1ndol 3-

vy i eionnads (e bt oD 4RR BRI {@73 T o
(15 pas atﬂied TAHOR6 pej, 0.03Gethatol. Thé WixtuidMheCstirfed5B0PE for 2h

and B4 amor&%éh%gfeé giﬂtxg&g{ @gm} wagﬁfd@ao%%%p&mﬂgtv

hezopmbined prganic phases wae dllq:cl (NngQg)
and Zorﬁeﬂtlz)ed to, glﬁe?a 61$wn bitly25 ﬂg)GiBhechYdﬁ pedtuct®ds pubfictfoy8. 32

colué'mé;gnjot'ng C?graﬁh}a%thgngtat}mgpt%&e l_%)io Ewgﬁ'%f ’tl’t_]é j::om%%mabﬁ Baﬂe

pinkxil(d mEayigld 30T/ EP2003/ 050783
LCMS: 4.57 min (MH" = 407); "H-NMR (CDCls): & 3.82 (s, 3H. OCHs), 5.30 (s, 2H,

CH,AT), 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, 12 =2.0 Hz), 6.91 (d, 1H, J = 8.4 Hz), 7.11-7.15 (m, 1H), 7.26-7.30 (m, 1H),
737 (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-phenylsul fanyi)- I H-indole-6-carbonitrile
(Compound 26, Structure 17 of Scheme IV, where R' =3 5-diflucrophenyl, R?=2-
nitrophenyl, R*=R*=H)
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Exanpl e 14

1-(3.5-Difluoro-benzyl)-6-nmet hoxv-3-(2-nitro-benzenesu
| fonyl)-1Hindole (Conmpound 62. Structure 6 of Schene
11, where R1 = 3.5-dfluoro hhenvl R2 = 2-nitrophenyl.
R3=R4=H. RS=OMe) 5 ON N F_gq) F To a solution of

WOR0{ER4382D) f | uor o- benzyl ) - 6- met hoxy- 3- ( 2- PC/EROPIERTSY | SUl

fanyl)-1H indole (40 ng, 0.09 nmol) in CH2Cl2 (4 m)
was added neta-chl oroperbenzoijggyacid 10 (46.5 my, 0.27
mol ). The solution was stirre roomtenperature
for 6 h. The sol vent § d and the crude
product was purified_b ( >give the title
conpound (14.5 ny, ylel 499 . HPLC:. 4.38 min.
purity 100% TLC (hepgang/ethyl acetate 1:1) : R =
0.6; 1H NMR (CDCI3): S 1 (s, 3H, OCH3), 5.25 (s,
2H), 6.58 (d, 1H, J = 3, 6.62 (m 1H), 6.07- 15
6.11 (m 1H), 6.88 (dd, H Ji= 7.8 Hz, J2 = 3.1 Hz),
7.63 (m 4H), 7.72 (d;=1H, J = 7.8 Hz), 7.83 (s, 1H),
8.37 (dd, 1H, 11 = 7.8 Hz, J2 1.9 Hz). Exanple 15

Be MedoedX (3 suspnsivintof d)—(i)ﬁl-@iﬂduﬁ:uba‘nm)fii -Xz-nitro-phenylsulfanyl) 1H-

| |
g%%E bt bR plige (| mEd At hefon) £ EIRNIDUET PR b
z@t ﬂéWL)SWE(SZ‘dﬁ’ﬁdtTrsz dBeky9-877 mlaﬁlw)hﬂ migyeivas plirpedt 07
foy £ hleirit ihexlstiréom tefperiubyfoeTieh. Wté?l(lﬂtiﬁ{.,y\ﬁﬁs dgdéii%ﬂi thte .
[ysia | se e | e
gghg%%oeh(%ra&c& »Q%l gfol@ Qéz%nall..)f Tﬁet ngﬁ g§%1 %ses were
@@d@“@ﬁ@@%d mmp@@@dmmmtk con@omd as4 yelovrgahid (\Hng;
ﬁaa)gl%)H NVR (DI\/ISO) 63.78 (s, 3H, OCH3), 5.78 (s 2H,

sfm A% et E'&tec‘gajaka),_z{délgﬂf(& %ﬁ) 5 4%, oA’
6.63-6.69 (m, 2H), 6. 78 6. 85 (m, 2H), 7.21-7.25 (m, II—I) 7.28-7.33 (m,.1H), 7.44 (dd,
1H,J1 =84 Hz, 2= 1.2 Hz), 7.62 (d, 1H, ] = 8.4 Hz), 7.66 (5, 1H), 8.29 (dd, 1H,J1 =
8.4 Hz, J2 = 1.6 Hz). '

Example 13
1-(3,5-Difluoro-benzyl)-6-methox
64, Structure 5 of Scheme I, where R' =35 -difluorophenyl, R? = 2-nitrophenyl,

-3-(2-nitro-benzenesulfinyl)- 1 H-indole.(Compound

R*=R*=H, R’>=0Me)

To a solution of 1-(3,5-Difluoro-benzyl)-6-methoxy-3-(2-nitro-phenylsulfanyl)-1 H-
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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7.22 (d, I H J =7.8 H), 7.26 (d, I H J = 0
7.34 (m 2H), 7.48-7.52 (m | H),7,59 (t, IN J
Hz), 7.96 (s, 1H), 8.08 (t, 1H J = 7.0 Hz), 8.2
1H, JI =7.8 Hz, J2 = 5 1.6 Hz), 8.74 (d, IH J
Hz). Exanple 16 _
W@ 200@488Di f | uor o- benzyl ) - 3- (2 nitro- pheny’bwm’zﬁmww}l H

v A M S SR R B Bl

corpppungi iy mgyiell g34%)n PN N F F a)
HPLE( 3, 15ﬂﬁn i;hmgnoe%gm(h)eptenemmyn acekalrd,- i: n)iQif@= A BHMNNRI €

0 ,
(C%QRQ % ZIP %}?W ndo ?gg%ﬂé& lfl 6
= TdHR)7.3 SEBHD;’f(Gﬁ ?fﬂ()(%kl)aﬁd?ée%ﬁmwﬂ@@@% dpefisi 68 on
Hz, QL & 1.882)'®180 @dOIHIDE)7.8 HHe2 #83Ud) ng dark sol ution was

stirred at roomtenperature for 15 m nutes.

3, 5-di fl uorobenzyl bromde (129 L, 1,1 mml) was
added. The reaction nixture was stirred overni ght,
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 yell ow
solid (270 ng, yield = 94% . LCMS: 5.54 mn (100.0%
MV = 289); '"HNW (CDCI3): S5.40 (s, 2H,CH Ar), 6.58
25 (m 2H), 6.71 (d, I H J = 3.5 Hz), 6.75 (m1 H),
7.26 (s, 1H), 7,41 (d, IH J - 3:5%Hz), 7.71 (d, 1H,
J= 8.3 Hz), 8.05 (dd, IH J1=8.3Hz, J2=2.0Hz), 8.21 (d,
1H, J=2:0 Hz). b)

1-(3.5-Difluoro-benzyl)-1Hindol -6-ylam ne (Structure
20 of Schene V , where R 30 3,5-difl uorobhezyl,
R3=R4=H) 37 WO 20041041782 PCT/ EP2003/ 050783
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To a solution of

1-(3,5-Di fluoro-benzyl)-6-nitro-]Hindole (144 ng, 0.5

nmmol) in ethanol (20 nL) was added hydrochloric acid

37% (80 pL) and SnCl2.2H20 (600 ng). The reaction

m xture was stirred at 60 C for 40 h and was then
WHHOY8r at ed i n vacuo. The residue wasPOOEP28E/0501830
Exfidiy]4 acetate and a concentrated NaHCC3-sol ution was 5

A The D- | ayer phase syst emfvvals lf| | tdelr ed over

62 thoESohxrheH waere\m' =13, 5ediNidrophe aftze- 2-me leapbi ned

RI=RrGRMSCol@yers were dried over Na2SO4 and
“C‘OTl'C"é‘h‘[‘l"a‘le%d i n vacuo. The product was purified over a
Si 2 colum (heptane/ethyl acetate 9:1) to give the
title conpound as a col ourd@é‘ oil (89 ng, yield =

69% . 10 LCMS: 3.20 nip (9% MH+= 259); 1H NWVR
(CDC13): S 5.12 (s {8)./6.52 (m 2H), 6.56
(d, 1H, J = 3.5 Hz)° m 1H), 7.97 (dd, IH, JI =

8.3 Hz, JZ:ZO N13(d |l H J =35 H), 7,17
(d, IH J = 2.0 Hz), (d, ITH J =8.3 Hz). ¢)
1-(3.5-Di fl uoro-benz 3-(2-nitro-phenyl sul fanyl)-1H
i ndol - 6-yl am ne (Conpdund 15 57, Structure 23 of
Schene V, where Rl = 3F 5-di fl uorophenyl R2 =

2-ni trophenyl R3=R4= To a solution of

Togs gu%m??f & 5‘%0?%%19 -5 bR 02 Bl Ry MGk T
indofe (40 Ehnmeb it CHeGly (4 ralq) wasiagded mutgechlerepirbangejc peid | ow
(46.5 aigu(o nmmo@ Orhaaslutibh waminaa atir @l iRk ob6 8. mrsoﬂrent

was Mborered g s Fot ol By RELEAR Pl ufE o o

compoubiyl (145 mg.péeld ig4%)t |1 e conpound as an orange solid
HPL(ClJ& 3§nﬂﬂ'p Qb@%fTﬁé‘tﬁcg %l a@et:i'tél "1‘) REL0G; BPavH =
&1

513710 RS s 3 (i, 58 b 3 -
6 111(mz|Hz[) 638 QII{ ti, J1HH7.8 Bz =3.1 B, HE3 (md, 218, L12(dHA, J =7.4.9
/- H 7.31 (s, | , (.37
HZ)%%MI%%J”??@%%# 983@2 ZL@% 8. 27 (<(3Id 1t||) J1=
8.2 H, = 1.2 Hz). 38 -cmecmmiaon —oioll
Example15- - - V‘D 2004/ 041782 PCT/ EP2003/ 050783 Exarrpl e 17

: ul fanyl)-1H
mory chigri n;g ound 58 Structure 22 of
Schene V V\,here Rl= 3 5- d|f| rophenyl R2 =2- 5
ni trophenyl, R3=R4=H, Z = ) _
N
o \
N
N
| ZN CiH

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

ON 8\ OANN HF\1 F General nethod 5: Reaction
of an acid anhydride with a 6-am noindole of structure
20 10 to give conpounds of structure 21, followed by
sul fanyl ation of the indole 3-position to give
conpounds of structure 22 (Schenme V). a)
W47, 5- Di f | uor o- benzyl ) - 1H i ndol - 6- PCE/ERIS0SNT83d e
LQgSr: 4O urrire (ME © 895¢ HENMR{DMIY: 6392(s~3ﬂ OCH3), 5.78 (s, 2H,

NG a7t RHORNST Y b FISH R - )
’”ééz ﬁi’g ?Olr}n{} g[}[f? %%szﬁ%ﬁ%&%%gf' 1%)?1&@5?9%
¢ (#3470 Hﬁ)J 786, uH),ardsxﬂ nHe-= 1.8 1), 8.270ddl 1l ) s apdn; <

16354 Add rt:u@ﬂgl roomtenperature The reaction
Sﬁ)tuﬁg\( i(zg_gjpourec? into 10 nL of water and
neutralised with NaHCO3 and extracted twice with DCM

Exﬁiﬁpnanbl ned organic layers were dr| ed over Na2S®™4 and

R ¥H% I\/H+ 301) HNI\/R(CDC13) 5 2.18 (s 3H CH
CON), 5.28 (s, 2H, CH Ar), 6.53 (d, IH J = 3.1),
6.58 (m 2H), 6.68 mll-g 6.87 (dd, | H JI = 8.3
I—Iz,\]2:1.6l—|z)707(d2f\l = 3.1 Hz), 7,55 (d
IH J =8.3 Hz), 7.90 (s, gH@ZSb)
N-[1-(3,5-Difluoro-benzyl)¢3-%¥2-nitro-phenyl sul fanyl) -
1H i ndol - 6-yl ] - acetam Con'pound 58, Structure 22
of Schene V. wher eHR di fl uorophenyl R2 = 2-

Z = pethyl) To a sol ution of
N-[1-(3, 5- D'fluoro-b -1H i ndol - 6-yl ] -acet am de
(23.3 ng, 0.08 30 Mol n diethyl ether (4 nL) was
added 2-nitrobenzenesul fepyl chloride (14.7 ng, 39 WO
2004/ 041782 PCT/ EP2003/ 050783 0.09 mml ). The

resulting yellow solution was stirred overnight at
a) (-ONSDGRRRE bedizyll-6-nitro-1 H-indole (Structure 19 of Scheme V, where R' =
3.5-difluorophenyl, R>=R*=H)
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 L, 1,1 mmol) was
added. The reaction mixture was stirred overnight, poured into acidified water and

ni trophenyl , R3=R4=H,

extracted twice with ethyl acetate. The combined organic layers were dried over¥asSO,
and concentrated in vacuo.

The product was purified over a 810, 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 (CDCls): § 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=3:5H2),
1.71(d, 1H,J = 8.3 Hz), 8.05 (dd, 1H, 31 = 8.3 Hz, J2=2.0 Hz), 8.21 (d, 1H;J=2°0
Hz).

b) 1-(3,5-Diftuoro-benzyl)-1H-indol-6-
3,5-difluorophenyl, R*=R*=

lamine (Structure 20 of Scheme Viwhere R' =
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The m xture was concentrated in vacuo and purified
over a Si02 colum (heptane/ethyl acetate 9:1) to
give the title conpound as a yellow solid (35.0 ng,
yield = 96%. LCVs: 4.26 min (98.6% MH= 454); 'H
NVR (DMBO): S 2.03 (s, 3H, CH CON), 5 5.51 (s, 2H, CH
WOAPM/04138289 (dd, 1 H, J = 8.3 Hz, J2 = 1. RCHEI20385098 (m
Todplution df7- @deﬂplﬂixbfo-beﬂdyl)%-ﬁtralHZmdola(ﬁat #1200 5zimol)in 19

ety ESzlo iy sz ed(@dgl;gg dﬁlaci?il\f//?’(s'ﬁ'zfl&u,%%@zg%gl (g})m@l—b

T‘"‘%feéef“’ d‘&lmeH" tired-at 60 % faz 40y anrhwaszhwcpncenmedmmcms
Thd fsidue was poured into ethyl acetate and a concentrated NaHCO;-solution w

addyaf*"’el"é"%l B EHORSERSALH ol Pallha o ph Y Ul )
andfge filtfate pras Gvise oxtragted with ethil agetodlacFhe cRnbinedorganic layers
werdi diiedi oved PagSDyland cdiZentraidd B yabRP h’ﬁ@ r.loduclf@aﬁﬂﬂlflegove a

Sld,& cl)lful'ng?ﬁ ipa?&et&l)acgztf: 9 i&ol,gbv& tge tttge[cé)&pgl}nd asa colourless oil

(89npg, yields=62%) f | uor o- benzyl )-1H i ndol -6-yI ] -
LCRIS?3 20 lrl'rl 9l7l7% M}ﬁ’&eiﬁg %CBCSP%Q? é%l{”@gﬁ);sz

@ éé‘)’% REERE RO RV TR Y

7.1 5(daydr ) =db5(lﬁ) Ga71(d, IPDngﬂIHz), TSs(deTHyIewiHwas puri fi ed
over a Si @ colum (heptane/ethyl acetate 9:1) to 20

e title conpound as a vvhlte solid (10 9 ny,
itlugrg-benzyl)-Bu(R nitvp-phenylsuitfapyd b 1 A-indol-falamirgCompound

&Mﬁoﬁsmnenakvhmmh@c Sdiflgé @@e@n, R? = 2-nitrophenyl,
Naiﬁle_ﬁg 5-Di fl uoro-benzyl)-3-(2-nitro-
phenyisul fanyl)-1Hindol -6-ylj-2,2,2-trifluoro-acetam
de was prepared using N[1-(3, 5-
To Dioliion 0D @SDMvorc im0} K Slyahuide @s gl 6 UrACet am
u

3 an ni.trogbenzenes

DCUE i) G p B 2-3ocBRic b o Y‘%ﬁ@f@&i@auﬁaﬂlﬂw lgsrphrion
was§tjed af poom-Pmpergiatefoml liavie Gl¥ée ki ktpretveas goncenttaked it bicke and

iGQNPRHA S ToRmAhd '
pun 19@% l)n eEl1 Qil‘lé/ 1 get&tl]:@ lg o@veﬁh{k}g %ﬂgg&%@gn
orang 1d y %ﬂ]
LCMS: 5. 11 min (100 0%, MH' = 412), 1H NMR (CDCls): 8 5.22 (s, 2H, CH,Ar), 6.56
(m, 2H), 6.65 (m, 1H), 6.84 (dd, 1H,J1=8.2Hz, J2=1.2 Hz}, 7.00 (dd, 1H, J1 = 8.2
Hz, J2=12Hz), 7.19 (m, 1H), 7.30 (d, IH, J=1.2 Hz), 7.31 (s, 1H), 7.37'(d;1?-11'H, J=-
8.2 Hz) 7.49 (m, 1H), 8.27 (dd, 1H, J1 = 8.2 Hz, ]2 = 1.2 Hz).
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(dd, IH, J =8.3 Hz, J2 =1.2 Hz), 7.01 (m 2H), 7.20
(m 1H), 7.35 (m 1H), 7.37 (dd, 40 WD 2004/041782
PCT/ EP2003/ 050783 IH, JI = 8.3 Hz, J2 = 2.0 Hz), 7.39
(d, I H J =8.3 Hz), 7.49 (m 1H), 7,50 (d, 1H, J =
2.0 Hz), 8.15 (s, 11-1), 8.28 (dd, |I H, JI = 8.3 Hz,
wQlRe4642820 Hz) . Exanple 19 5 Conpound 97: POFLEA0(BER50783
5-Di fl uoro-benzyl)-3-(2-nitro-phenyl sul fanvl) 1H i ndol

fI uor o- acet am de, structure 28 of Scheme VI
Ex\/\ﬂéie” R = 3 5-difl uorophenyl R2 =2 ni trophenyl . R
N-[1-{h]- i3 f(Edroaphs ‘ sl facetarhidéd 1 N

oEnd SJSD Sﬁﬂcnlre 63 oﬁsdﬁbﬁlb Voﬁrﬁer R”Z §7|5)diﬁlopdp§15&1 Ig#dndol e

—RS R4= HTo a sol ution of
6-nitro- IH-|ndoIe (19.5 g, 120 mmol) in NMP (500 nl)
was added at 0 C cesium ca@:ﬂénate (39.1 g, 120 mmol).

After stirring for 30 mn at ,5 15 di fl uorobenzyl
brom de (30,0 g, 144 muol) ded and the m xture

wadai |l owed to warnpto tenperature and stirred
for 18 hrs. The m poured into saturated
aqueous ammonium chleride (1 L) and extracted with
ethyl acetate (2 x 50@- The conbi ned organic
| ayers were washed with (2 x 500 nL) and brine

(500 nL.) and dried (Na2S ) and concentrated to give
the title conpound (65 g, yeIIow SO|Id) which 20 was
used without furter purification.

Gelileréﬁ?él'éﬁg lﬁég{}l%fx BF%&@H ang&rfdé qgth &%f d;g)ﬁ %Hc%ulél r28
to gpycp(ggqmdq.pfgp'@qug 1 A f()]l(mcd\bygul&gml@@on qf the indole 3-position to

giveleofripotndd of dtruetufe-228@amne¥8; ni tro- 1H-i ndol e and the 25
m xture was stirred at 60 Cuntil all mterial was

dllssol ved 37%IHC| (37 rrL) vvas _ added foI | owed by

whebd R 3 Bﬂlﬂh@ﬁphenvl R3"'R4-H Z= methvl)

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 pL, 0.11 mmol) and
stirred overnight at room temperature. The reaction mixture was poured into 10 mL of
water and neutralised with NaHCO; and extracted twice with DCM. De combined
organic layers were dried over Na,SO, and concentrated in vacuo to give the crude
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): 6 2.18 (s, 3H, CH:CON),
5.28 (s, 2H, CH»Ar), 6.53 (d, 1H, J = 3.1), 6.58 (m, 2H), 6.68 (m, 1H), 6.87 (dd, 1H, J1
=8.3Hz 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-Diftuoro-henzyl}-3-(2-nitro-phenylsulfanyl)-1 H-indol-6-vi]-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 diethy! ether (4 mL) was added 2-nitrobenzenesulfenyl chloride (14.7 mg,
38
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continued at 60 C for 18 hrs. After the m xture was

cooled to roomtenperature the solvent was renoved

under reduced pressure. Ethyl acetate (800 ni) was

added and the m xture was poured into saturated

aqueous NaHCO3 (1 L) and filtered over kiesel guhr. 30
WORhE/041282er s were separated and the or ganP@T/EIagwe/ﬂiOMS
0.08amrhalH The tebnltBFefldwxolnfiéh Wis)stidéoverh V@ R 4

s
THEGHEEAAOIAOEALAT i BLIPG (200 o &891@,& Gl

concentr at ed
aC%%ﬁ) g eive &si t}tka)comﬁmeﬁ ae»aselqu@ghdmﬁﬁomg i+ PaS6).
Lq]ylmr gﬁﬁﬂﬂt(%m%, OJH" = 454); HNMR(DMSO) 82.03 (s, 3H, ,CHCON),
1 N am ¢ aci
515 08, Ol 6401 BRFLE 31 50,0 2l s W ADET) ool
J1 _RE 3HZBJ25= 39 Hiki 3r19rime H), 7.20 6RBHEFL=$8 Hz), 7,34 (m, TH), 7.49 (m,
1H}, 703 (§1Bj ¥+ vorrey) oy, ) |
Hgl gsglﬁvgld in rI{-III\?P (1 L) m-g’nddw(???g gg?!g%ﬁﬂeﬁﬁéﬁz) 242

nmol ) was added foll ovved by di-tert-butyl dicarbonate
Ex‘(‘BB‘elﬁ 242 mol) and the mixture was sti rred at room

N-11eBBMi8hd6-Bed9-310 rh(r@ heﬁ%lfih 1§ B in MR- 2L SYif b2

acels ti re ' “. E 7 " lrb eime V. :'\...‘ .;J',.Jsv_vg
enpetrophengl Bk ' f L) and brine (1 L),
dri ed (Na2804) and concentrated. The crude product was
purified using colum chr OfR{ Ogr aphy (hept ane/ et hyl
acetate 4:1) to afford the ti conpound (39 g, 109
mol, 91% (three steps) whis lid). 15 d) f

I-(35D|fluoro benzy < (2-nItro-phenyl sul fanyl)-1H
i ndol - 6- x- cazbam c -butyl ester, structure
27 of Scheme VI, j}l' N 3 5-difl uorophenyl R2 =

2- nitrophenvl, a sol ution of
[1-(3,5-dif|uoro benzyﬁ i ndol -6-yl]-carbamc acid .
tert-butyl ester (39 g, 9 mmol ) in diethylether
(750 nL) was added 2-nitropenzenesul fenyl chloride 20
(20.4 g, 109 mmol ) and the reaction m xture was
stirred at roomtenperature for 18 his. The m xture

Accopding fridenseal mathed §asteprait Bl -BcfuRidiuarotiehG0R! H-indo)-6-51)d
ZZEK'HTu&@taGQaﬂMdE v Jéyired @ﬁ@l%% udy 8%9%%85 B0 10

BT L A 0 e 5
70 pafof)oFhg compounid wae puitgdlanverch §i6Scalumry @kptane/ctis0 hicthre 9 t6h
glve\@ﬁbstltlé%&ﬁ%i;ﬂn& Q?a‘t‘ fté‘§o‘i1P ?fofﬂf@'y“ié}{aﬂ& ﬂ on 25 e

i e ro-p yl sul fan
LCL@W 1|“H’d @%structurezs of Schene VII, where

AccdingtoGener] iﬁlhﬂiﬂd ﬁ,wt‘dpllay | N-{1R3,5Diftuéto b RBNEN L aitrR3=W - H.

- phenylsulfanyl)-1 A-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 pmol) 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); ’HNMR(DMSO): 8 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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~ b) 193, 5-Baheineb

[1-(3,5-D fluoro-benzyl)-3-(2-nitro-phenyl sul fanyl)-1H

-indol -6-yl]-carbamc acid tert- butyl ester was

di ssolved in CH2A 2 (1 L) and under nitrogen

at nosphere trifluoroacetic 30 acid (48 niL, 624 nmol)

was added dropwi se at roomtenperature. After stirring
WOF2004/041782  anot her portion of trifl uor oac@CT/EPGIHTHEA8
1H1 =83 Harddot 3. oms 788ddd Hand 81311ez)) 24000, OH), 71H0XH,UHE ] Was
20smrgesisfg{ dik itpn m xture was

di I)ut ed(vvlth C’112H (Jgo%l“?r%ﬁ :Iiﬂfﬂo (1 L) and 3N

NaOH sol uti on was added until the pH of the m.xture
Example 191- 12. The Iayers were separated and the organic

z 2 , 0

Qro: ggetamiazs, siri B gt SchomeMlb where B4+ 3cbadifluorophenyl, R2=2-
ni 40 ¥&&mo @chi@hyinas purlfl ed using colum

chr omat ogr aphy (heptane/ethylacetate 1:1) to give the
title compound (28 g, 68 mMml, 63 % (two steps),

red/ brown solid). General net 6: Reaction of an
acid chloride (meth c %@ic acid (method b)

5 or sulfonyl chl |ﬁ od with a 6-am noi ndol e
of structure 23 th gHve ounds of structure 28 and

29 (Schene VII). Method. a, /b and ¢ can all be carried
out using the sane prqgcegure which is exanplified
bel ow for nethod a. 1a sol ution of

1- (3, 5-di fluoro-benzyl)g3-(2-nitro-phenyl sul fanyl)-1H
i ndol - 6-yl am ne - (300 rrg 0.73 mmol) in CH2CI 2 (7 nl)
was added at 0 Ctriethylamne (0.12 ni, 0.87 mol).

2) |SabsRifluerntbenyy ) Brb-0 IARRE bnlcnf D 06 R8ed oV fhere R! £ 3
i.i-'d uo)onlé@gl ﬁdq?clk gﬁl the mxture was stirre
hrs. The m xture was concentrat ed

To %méptwp af $-nited Hrisdelg (191 5% H 2€ mimekhrin BMPO(500 o) ephadded at 0

°C deCRGRBOMIIY, 10 hRoRIARE dieRRIRO YA %5?,5373 4% 60"

dift orgbe rogn {Q gée A o{gésd ged @ﬁ.ﬂh& @xglge verepllowed to |
warm:to T0081 teimperatde@ and dirfed Iﬂn)ls hs. FBe hixfike (a3 po'&l'ﬁd inté s@lratel t |

aquéldds an“nomuﬂ cﬁloH?e 1‘}5 and %mgctgilv)v gthﬁ% tate7 %e

comémﬁ or@gmc lf rs wgre zvpsl'(eg rithyHaO (3 x:500 amdzbrme 2503 nlL)hntﬂ-IZ)

dried (NSO and ¢onwntraewtotgemhdtamoh@ogﬂrtss 2l ye® bah @h{cﬁ e

Was%lgkldlvﬁ Wg&hv\ere prepared: Conpound 987 N-
uoro-

2-nitro- hen Isulfan 1
-l Hindol-6- 1- 2.2-difluoro-acetam de, structure 28

1)-18hgdok6 mine stPucklird 30'6F S%ﬂél’ﬁ@Vh'w re R
= 3,5-difluorophenyl, R*=R’=R*=H. o
EtOH 96% (1L) was added to 1-(3,5-difluoro-benzyl)-6-nitro-1 H-indole and:the
mixture was stirred at 60 °C until all material was dissolved. 37% HCI (37 mL) was
added followed by tin(I)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 NaHCO; (1 L) and filtered over kieselguhr,
The layers were separated and the organic layer was washed with H,0 (2x.500 mL) and
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R2= 2-nitro hen 1, R3=R4=H, Zl = difl uoronethyl. Method
a was used. 02N _ "H- NWR (DMSO): S 5.55 (s, 2H),

6.23-6.50 (m IH, Fs\ /

6.88(dd, I H, JI =7. 6Hz, J2=1. 1Hz), 6. 97" 4-. 03. (m FHN

oH), 7.20 (tt,1H JI = 9.5 Hz, J2 = 3.0 Hz), 7.30-7.38
WOR0M/EYT§2 3H), 7.46-7.51 (m 1H), 7.98 (dPCUEE20Q0s78. 1
bridd2(00 mB), Hided (Ma;SU7) and@osBnteleH to httord dhe the tileolipountidsFg,

broppbSRlt s fes 3 Hedt Wmodh Bhner Stiufa” | D172

5-Di fl uoro-benzvl)-3-(2-nitro-phenyl sul fanyl)-1Hi ndol
¢) [1 93 3Difl e @@ﬂﬁ%ﬂﬁlol-%t L&PBM-‘C 2 t@rft-b AR sihdrarefer ©

ofS%heme S?’lls\igg' %EUOI éag ronen a 8

ZT — et 1. N NMVR ( DVBO
1-(32-Bilyoro-be@eyl)- §-indpl- G-ylazl)me \Qasaﬂssuéqud in dﬂMH—l)I(L)@nﬂs)Q (dd
trle{h'yl»mnﬂribgtt ﬁ’d2242 mlﬁbl) wﬂs MdedzﬂdllovJedjoﬁh-ﬁermyl d&aéﬂ; z{té(;‘iB
6.
8. 242 mp@l)(qﬂizj ttxflquxt}rejvag St qqzest | tgmperatire f?rnl'S hIsr.{)The mixure
was/hongd nts daturated aguedus NaHCO; (15 L) #td edtracled withzthyl Geebie G
750! &iﬂ) Tie c%&b(nféﬂl orgm layé:rs weieh wa@ff&l'wiﬂ'n?l-lzﬁ (:l' 'L} m]l_&zl)rine%] ]%f S

d"eég}d 258#1 @EFWCW‘F@%@%WF SIIRL AP Brified mying columyr i di n- 2
chronydtegedphy (heptane/étid atetdie yg} ioaﬂbﬁtttlamtgz&.om@gﬁﬂdqy?g,q 0%8 olf
= ridy = ni t ropheny
mm%bwlegea ofgﬁﬂ 3romslt0¥ 1. Method a was used. OZN
HNNR(CDCIS) S 4.88 (s, IH), 5.00 (s, 1H, 5.51 (s,
D[ 12 £3.5- Dﬁh&{b-ﬁenﬁﬂ} ﬂm-ni&b%herﬁdsﬂﬁ’m{vﬁdlﬁ-ﬂaﬂo] @ﬂ?c:ﬂ‘bﬁmh"&mdi& =

1H, 31 8.4 Hz J2 = 1.5 Hr), 8.02 (8,
To alslﬂlutmﬁ o@ Q@-dﬁluoro—be 1H-1 dol-6 yl]-carbamnc acsd tert-gmg%eszer

(39 g,::I 0§ gmlo% in ﬁ?}%ly%ﬁ‘&%ﬁ&éh ad%'_g 2-mtro%enzenesulfenyl chloride

(20.8lgf D9 @RRoY andahqreatiph Bmitrﬁranmk Ytirted pytobiditempRrairaesrig lhrsl H-

| I
ThelsfiSkahe s b %ﬁg@aﬁ@a}& NEHEOP A o R0 Ly
acetge Q )ﬁéqqﬂ)].) T%@Weg oygguic layerg were washed w1th H20(400ml)
and brine (400 mL), dried and concentrated to afford the title compound (56 g, yellow

solid) which was used without further purification.

- €) 1-(3.5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- LH-indol-6-ylamine, structure 23

of Scheme VI, where R' = 3.5-difluorophenyl, R? = 2-nitrophenyl, R*=R*=H:
[1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)-1H-indol-6-yl]-carbamic acid terz-
buty] 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 stirringsfor | h
another portion of trifluoroacetic acid (48 mL, 624 mmol) was added and the‘reaetion
mixture was stirred for an additional hour. The mixture was diluted with CH,Cl:(500
mL) and HO (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 Hz'():*:'(SOO mlL)
and brine (500 mL), dried (Na;80;) and concentrated to afford the crude product. The
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NMR (CDCI 3): S 1.80 (s, 3H), 5.48 (s, 2H),

02N ' H )
6.92- s 6.98 (m 3H), 7.15-7.30 (m 4H), 7.40 (d, 1H,
J=7.6 HNHz), 7.51 (s, IH), 7.63 (td, 1H, J1= 7.6
Hz, J2 = 2.2 Hz), 8.04 (d, 1H J = 1.5 Hz), 8.26 (dd,
IH, JI =7.6 Hz, &NUJ2 1.5 Hz), 8.61 (d, | H J =

WOROBOKFY. 5 44 WO 20041041782 PCTI EP2003P0BOREB/50783
pro@otrpasipdifitd Bsingd\edliBn i Chrdvhato@aphh eibplansbthylRdctate k1Yo Bive
o5 | S b AR ARG 17 UeT v

-ni trophenyl Ré:R4:H, Z'= ethyl). l\/bi hod b was used.
Genéral rhrethds :(ReR¥El08 )of arSacld éorde émé’tﬁbd a), carbbxflicHd (méthdd v)
or o B neplogcy s 4 iyl i 29 e impogtds
of sgpigtire 28 gnd 3%(Scherge, VI). 63
Methodla,J4nd & Tdn 4 cddied obtiEing Fhelsdff prbbbddrelwiel Iél'(;a'}‘g:)li{'xtad
beife B gleldgg) M I1= 7.6 S U2 Py g er d "Yh,

AR 5 O?LI?') . Compound 103: N-13-(2-Nitro-phen | sy

ul fanyl)-1-pyridi n-3-yl net thISL- I I—I-iMr:?ol téiig-yl lgfl
To @mtﬁﬁbﬂﬁ(ﬁf-ﬁﬂfﬁb%[&n%-ﬁﬁz-% Py Nulfany B8, fidoF6- flamine
o bbb i & ol O Rl S spthslanineq03 migp7
mm§!)AubfeguendiimonalidBoacetgl, chlosidd ¢40 pl10.73 ﬁmﬁrl)l'ﬂaf addedandthe
i ey el ol el el
purifigd ysing flaslgcojurpp yhromatggraghy (CHygl,MpOHR97!) tpaffard carppoundy
97 817fng M. 47Thhri 6129267116 88idyld, 1H, J1=8. 4Hz, J2= _
'y %ME{’Z'@%&%) %%%%géﬁgﬂfﬁosoﬂéfz )8 3PE A E ke daBud 1 606
12 =1 hlHp), £P8r306-(m 7EB. 720 4, dHoll st hle.sia Faatbik) 7.28-3y3Rii n- 3
2H), Vh3ve B, -1kt 7. 462vls1 (rﬁ,'_lﬁ%,' 159;/83?’33?’@%2%’ _13{2{ y,%qit (1 2§ of

chem I, - rophenyl ,
76%2]?2%3—'!\%% I:O%glﬁ'ﬁuoronet hyl . Method a was used.

According to general method 6 the following compounds were prepared:

Compound 98: N-[1-(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- 1 H-indol-6-v1]-
2.2-diflugro-acetamide, structure 28 of Scheme VII, where R! = 3,5-difluorophenyi,
R?= 2-nitrophenyl, R*=R*=H, Z'= difluoromethyl. Method a was used.

. ON '"H-NMR (DMSO0): § 5.55 (s, 2H), 6.23-6.50 (m, 1H),

F),Q WS 6.88 (dd, 1H, J1 =7.6 Hz, J2= 1.1 Hz), 6.977:03 (m,

PN 2H), 7.20 (1, 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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' ~H NMR (CDCI3) S 4.88 (s, 1H), 5.00 (s, 1H), 5.42

(s, os 2H), 6.92 (dd, |H J1= 7.6 Hz, J2 =1.1 Hz),
7.00 (dd, F H N 1H, Ji= 8.4 Hz, J2 = 1.8 Hz),
7.17-7.21 (m IH), 7.25- 7.32 (m 2H), 7.44-7.47 (d,
H J =76 H), 7.45 (s, N 1H), 7.49-7.53 (m 1H),

1

wog0p441(82, | H J = 4.6 Hz), 8.15 (d, | HPCUER20@BHITHZ) ,

8.27 (dd, IH Jl =8.4 H, J2 =18 Hz) 8.56 (d, |

JL—J.L‘IZ
syl Urador o

stru&ture 28 of Schene VI

nitr é’ ﬁg,%’ RIOR)

et hy
t S

I q

J zm@:m{z) 5f1€s imssﬁ(cﬁﬂuﬁsn-ZHHzS

Jq @;5&1;4%};'655% 74my I@oyﬁn”' 2? 23 Mla7

@i 30 (m 3H)d, 11, J388. 4HA1 7827 3R (HH), 74&8-57&52 (M
8

23 (d, 1 _ t {
HZ, B 2 1(8 HZHH}J&;Eil(dfiuiI'ZJ) 1§3H%)780Qs§ ugéfdzﬂ(hd FHE
dd_1|—| 11 =4 Rl—l7

5 —.7 P r-rﬁﬁ':xz)nwz, 3

ALl S A= LIS SR = i

rgggél: %m—f#ﬁ%&%ﬂﬁ 29

indop ryilracetamnide, Simcmﬂﬂ&fﬁphemﬂwhewé% Frodpridgh R G2ed.
nitrophErMIVR>£ MO = _ﬁm?of@&ofrﬁthyﬁwetho& a%hs (sed. 2H), 6. 90

/§H§ o ofgj 20 ﬁﬁ%ﬂﬂﬁ@ %"Fé{‘(mh? SE@‘ ting3sh
Am -\ 7. W2HY, 694-699 (r, 2H),17.66 (dd) 1H, 71 2761532 £ m
ket 62 (s, H)sfé),ﬂs 0, 3H=341|Hz15 § shitz); 2B =
Thi@ﬁene (Ssul f?)#f}_ef“ &% 4152‘1 §11 =8.4Hz), 7.55 (s, 1H), 7.64
5- i/ uor o- benzlytd, 13—(12—81“12,0;2—-15}1@, 8.02 (s, 1H), 8.05 (d,
1H, ] =2.2 Hz), 827 (dd, 1H, J1 = 7.6 Hz, 32 = 1.5 Hz),

|_\

prod}brfaﬁude meubﬁ;femsMsahen&ugﬂ avmemvﬁmgs 4dﬁiuﬁro§henlynui‘ hgh-1 Hi

_|
MRS 102, 35, I NvHZ), @éC(CB) 5

H,

8.62 (d, 1H, J=4.6 Hz).

| Compound 101 N-[3-(2-Nitro-phenylsulfany!)-1-pyridin-2-yimethyi-14-indo}-6-vi]-
| acetamide, structure 28 of Scheme VII, where R' = 2-pyridyl, R? = 2-nitrophenyl,
R*=R*=H, Z'= methyl. Method a was used.

'H-NMR (CDCls): § 1.80 (s, 3H), 5.48 (s, 2H), 6.92-
,:f @S 6.98 (m, 3H), 7.15-7.30 (m, 4H), 740 (d, 1H, J = 7.6

N ) Hz), 7.51 (s, 1H), 7.63 (td, 1H, J1 =7.6 Hz, ]2=2.2
S Hz), 8.04 (d, 1H, ] = 1.5 Hz), 8.26 (dd, 1H, J1 = 7.6 Hz,

2N J2=1.5Hz), 8.61 (d, 1H, J = 4.6 Hz).
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phen I sy ul fanyl)-1 Hi ndol
where R

of Schene VI I,
=2-nitro hen 1,
used. "N ' H NMR
6.92- Hs \ / 6.

-6-ylj-amde, structure 29
3,5- difluorophenyl, R2

R3=R4=H, Z' =3-thio hene. Method c was
(DMSO: S 5.50 (s, 2H), 6.85 (m 2H),
97 (m 2H), 7.13 (dd, 1H, J1= 5.0, J2

WO2004/03178%) , 7.19- N S02 N 7.26 (m 2H), PCBEPHEH0s0Hs,
2.2 Hz), 7.32-7.36 (m S F IH), 745750(m 1H),

p_rggmmnﬁstrubmueﬂsmﬁ'ﬁchﬁne VH, whete B! +2)pyridy, RG- :(-mtmpﬂeuyl
R@ﬁ@-ﬁom/e@@,,}?ﬁgmgpcgmgp&g@s/ 050783 Corrpound 108:

RERAR (GO0 B 028 ot I Bl 21 (5
afibe 1.6 B}, 5149 (2 9HN6.Baesen, ¥H), 7.18her]

Qﬁgﬁ,@{ﬁ) 7 Eiﬁgd 1 Jﬂéiﬁ@g?ﬁ?@ 1H), 7,63

I=VEThy T Qg+ T m

dlfluoir)_(@fnz
qu

=R4=M, Z2= 4-
us >0oiH'H NM
6. 8662NH s (dd,

tdazol
Rid. b)) = 76 Hy, 8= 1 § H38)12 (4. 145 £4,5 24
LHiz), 9.26 (d4, manHﬂeHsz—Q 57Hij2961@ 92

J

Pyl 0 e 17 =1

(dd, 1H, Ji
1 2 A 1_|—.\

= 7

22
page)

o Of_ 7 N/ o
O 907 oL (1N T ||, O

(tt., 1H.JI=9. 5Hz, JZSOHZ) 7.31- 736 (m_2H),

Comipdhad Iaa4ﬁr§ N} phehyl@fitady £9-pyHlin A meth - B2 Hdoll6 1-'

obgehsia VI, wheisR 1,3 -Buridah B =detitsorireny]
R*=ROHH, Al mathgloMethod d svanesed. pr epar ed:  Conpound

93: 6- Metcn XV- 3-[ %@ﬂg%ﬁ% ﬁﬁ}@&o(' 2&%&%(‘8&1

' ndo

E12us 0 Hzf) 2N6- 12 0NMRI TSPk 3)31
u@ 1}1,§|H 84 B2, 742 ¢ Am, 3465 32
8.15(d, 1H, Y= 2.2 Hz), 8.26 (dd, 1H, J1 = 8.4 H, J2—
2.2 Hz), 8.55 (d, 1H, J = 3.0 Hz), 8.58 (dd, 1H, J1 = 8.4

31 (1 TepHorg - 2 F0)=5.R(de, 1HJ1 RE.6HE .
Ora Jpoady

Hz, J2 =2.2 H2).

‘| Compound 104: 2-Fluora-N-[3-(2-pitro-phenylsulfanyi)-1-pyridin-3-ylmethyl-14-
| indol-6-yl]-acetamide, structure 28 of Scheme VIL, where Rl= 3-pyridyl, R?=2-
nitrophenyl, R*=R*=H, Z'= monofluoromethyl. Method a was used.

] 'H NMR (CDCls) 5 4.8 (s, 1H), 5.00 (s, 1H), 5.42 (s,
= s
Aot

2H), 6.92 (dd, 1H, J1 = 7.6 Hz, J2 = 1.1 Hz), 7.00-(dd,
IH, J1 = 8.4 Hz, 12 = 1.8 Hz), 7.17-7.21 (m, 1H), 7.25-
fﬁ) 732 (m, 2H), 7.44-7.47 (4, 1H, J="7.6 Hz), 7.45 s,
| N 1H), 7.49-7.53 (m, 1H), 8.04 (d, 1H, T = 4.6 Hz), 8.15
(d, 1H, J= 1.8 Hz), 8.27 (4d, 1H, J1 =8.4 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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N 8. 4Hz, J2=2. 7THz), 7. 00(dd, 1H, JI =8. 4Hz, J2=1.5 Hz),
7.04 (m 2H), 7.19 (td, | H J1=7.6 Hz, J2 = 1.5 N

Hz), 7.29 (td, iH J1= 7.6 Hz, J2 = 1.5 Hz), 7.36 (s,
1H), 7.40 (d, 1H, J = 8.4 Hz), 8.27 (dd, 1H J1= 7.6

Hz, 12 = 1.5 Hz), 8.59 (m 2H). 47 WO 2004/ 041782
WROR/EP2003/ 050783 Conpound PCT/EP2003/050783

Co%gg Fula ]

. ’ .
propionamide; grupqure-28:pf fclwme VIL wiesdh eva Pyridgh R==2 -nitrophenyl,
Ri=rfiH 78p bRy Methodd whdusedH, RS = Ove. Cs2CO8 and NWP

g ?:eé?@" T oo i P

m 1| 26, T35 6 H2)65.39 (s\2ie $.68 6ld7 (X = §.4Hz)
6 o | E' dﬁﬁ'&ﬂ%ﬂﬁﬁ(&d 4,1 8.4H32= 121 ﬁz)HZ)
(t ,\ H, 1= 7. 67L§z72‘§§“’—‘% é& 0 “‘73%%8674‘1
J =

8 Hz, 12H|) Hiﬁ-? 52 (IBSIPDSS 233@0 1H,7. '4303 Ha), 3354

8.4 Hz), 8.27 {gﬁ%ﬁﬂz #r@%}%ﬁ"%ss?@fmpllﬁ@c%

6- Met hoxv- 3- ( 2- t ro niﬁijij 4%2]52,,] ,!:13;&
n-F cﬁha

B-trifluoro-he )585 het

|, where RI = 2, 3 5 dlfluoroohenyl

Contiold {@p&j p_g , %of%gﬁg@@@g_%w

yil-aetheaifonanids sin  wher Ry iﬁydlﬂ@r@ew

R? =nitrd phenyl, ’RIER!=IH, B MOMetlodk vas Wefldd, 1H J1= 7.6 Hy

Cdd 1n %Gm TR B0 §355 6, 34, 55446 2L69Y,
T . 27 (f6,dH, TH=J b3z, Bz Pz)l 698H. OAE(m 31, 37
_d 5’_’:7 H’Z 5222 E(SETZEO]'(% 1H JT—79 I—E'%i 3%1273,’(5@7.3'7“{1,

“Chl or o- pyrli4PnZ-4L Srfqoﬁléltjhy} §HGL ﬁé?ﬂc&\fms-”({bﬁﬁigtrr (

p | sul fanyl )-@HH)RIZT @d, ¥, Tustisritz, R ofl .13 £nés (5,
where R :4-chlolr1_63pyr|dyl R2 = 2-nitro hen 1

Y aVala's)

J2

A
1

=11 — . O LU0 aAllu I\IIVF' WCTl © USBU

Compound 107: Thiophene-3-sulfonic acid [1-(3.5-difluoro-benzyl)-3-(2-nitro-
phenylsulfanyl)-1H-indol-6-y1)-amide, structure 29 of Scheme VII, where R' = 3,5-
difluorophenyl, R? =2-nitrophenyl, R*=R"=H, Z'= 3-thiophene. Method c was used.

ON 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-
O,s'o, N 7.26 (m, 2H), 7.31 (d, 1H, ] = 2.2 Hz), 7.32-7.36 (m,

s-4 F 1H), 7.45-7.50 (m, 1H), 7.61 (dd, 1H, J1 =5.0 Hz, J2 =
@J 3.0 Hz), 7.97 (a4, 1H, J1 = 3.0 Hz, J2 = 1.1 Hz), 8.05 (s,
F 1H), 8.26 (dd, 1H, 11 = 7.6 Hz, ]2 = 1.1 Hz), 10.20

1H).
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02N b,\/' 'H NWVR (CDC13): S 3.82 (s, 3H, OCH3), 5.37
(s, 2H s NCH2Ar), 6.76 (d, 1H, J = 2.2 Hz), 6.84 (dd,
1H, J1= N 7.6Hz, J2=2. 2Hz), 6. 96(dd, | H, J1=7. 6Hz, J2=1. 1
N Hz), 7.18 (td, 1H, JI = 8.4 Hz, J2 = 1.1 Hz), 7.27
(td, ci 1H J1 = 8.4 Hz, J2 =1.1 Hz), 7.30-7.41 (m
WOuR44Bs27  (dd, 1H, JI = 8.4 Hz, J2 =1. PCHEF003856ss ( d,
1H, J = 3.0 Hz). 48 WD 2004/ 041782 PCTI EP2003/ 050783

CO%lng 1 l'li l' ' Il I ot |_|_ 9 - | 3 _I_v Oro-bengy -

-vil m
2- prphenylgulfanyDd|Fhinded6-yik-amide, Sﬁ‘uctﬁreSQhéﬁﬁlemg\m;aﬂlerelR] =
—~335,-§iﬂﬁ6f6 Hehflyi? = Raitropkenl, R*-0008 -4 RRaBhhid
dp A were used. ﬂl’he synt eore on iddiote:
““Fﬁ%gu rr\nr\ aci-d—rinm-di n-5- (rrefh | _ester js

descrl bed i B2 bxdlHNMRBBMSO): 5 3.60 (IIRD)( SSRI3)H)36.86 83
3H) 6.7, - -

g JM‘*@ gﬁ%m =07 a5 € LTS 6 o
So1H 6z, 1252 1.5 He), £.96,301 (m, 2 71914, (IM,J \

-7 32 (| M6 Ha)7.2371t31H, 05 = 95z, J:LSQ)}@ ,7.31H, I

éNai Y '212: S'Z(Gfm i}gg‘istthgﬁnA‘lbf)',Zvﬁs]?eg}m]zrﬁ!Z)
116. 6- Met hoxy- 34 @Qzﬁﬁaﬂﬂbséﬁédﬂyllléml%h‘}ﬂwi—@?ﬂm di n- 4
-vinmethyl -1 H i ndepe¢, By ucture 3 of Scheme |, wherg

—

R = 2,4-pyrimdyl, RZ = Z -nitrophenyl, R3=R4=H,
RS=0We. Cs2CC8 and NWP were used. 02" "H NWR (CDCI 3) S
Exan@o2(s, 3H), 5.44 (s, 2H), 6.74 (d, \o\ s 1H J =
2.2 Hz), 6,80 (dd,1H, J1= 4.6 Hz, J2 = 1.1 Hz),
6(.dd, 00(dd, I1HJ1 = 8.4
A"“ﬂ?ﬁ;"gfﬁ g“‘“’fﬂf“‘g—'ﬁﬂ‘? 3 é‘H%G}‘JOW'%fO@R?WH)W@r%W# 33 (m NN
7.40 (d, 1H J—84Hz) 742(3 1H), 827(dd

Mﬁm@mm 9bscpene !,zdlﬁlieth G-Apsidyl BYiF fzantyqp)lelwl R =Ri-2-y
H, R°reOle) Ndtband DMF were used.

ON. 'H NMR (CDCls): § 3.80 (s, 3H, OCHs), 5.37 (s, 2H,
. @_SS NCH,Ar), 6.71 (d, 1H, J= 2.7 Hz), 6.86 (dd, 1H, J1 =
0 ) 8.4 Hz, J2=2.7Hz), 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=15
N Hz), 7.29 (td, 1H, J1 =7.6 Hz, 12 = 1.5 Hz), 7.36 (s,
1H), 7.40 (d, 1H, ] = 8.4 Hz), 8.27 (dd, 1H, J1 = 7.6 Hz,
12= 1.5 Hz), 8.59 (m, 2H).

N
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i ndol e structure 3 of Schene I, where R =
2,5-pyrazyl, R2 = 2-nitrophenyl, R3=R4=H, RS=0Wk.
Cs2CC3 and NWP were used. 02N "H NWR (CDClI 3) S 3.83
(s, 3H), 5.49 (s, 2H), 6.82-6.86 s (m 2H), 6.99 (dd,
IH JI =84 Hz, J2 =1.1 Hz), 7.16- \o N7.20 (m

WQ /YD 5. 7 29 (m 1H), 7.38 (d, |H J FCEER00¥5KE})
7.46 (s, IH), 8.26 (dd, IH J1 =8.4 H, J2 =1.1 L N

cmu}und%g?’@gfggm o hirplonk L 034 Savihioho- byt o1

indolerstmensPotGhemed: Whers BhpBd.Stdifl@senheushcR” =2 -nitrophenyl,

Rsivml;lc(@alg;[ﬁéMb,lL(cmoeb@ﬂNMP w'arc(ug?dni tro phenyl sul fanv_1) .
in ol [Sff C [ € =

5- dj f| gg@hen [ BRWNIRIEDRR 5 8325 1 CHs). RAEls s

S\E/~ F | NGhADs602(d, ¢H, bf 223t Guidd.as, {246 Ny,

U o) oG ) eraclesiaat g o s pher on

" tor st e o s @R Tt 8 s LT 1 dn

A ure was al | qwd@ (tdplkydil m7tcoHz,dDm 1t 1) eT.28 (id, éHar1d
stFrring was cgnt+ far h T -

reaction m xturé &%Qﬂﬁgé %}ci ?j%fﬁeﬁ@%’%ﬁ(%J nﬁ

bt > pylt acet: ¢ ¥t he | ayars

were separated. The organic |ayer was washed with
Cofibuli 35 SARNERYS, NRES fngisgf}@;gh.-@gds, B0 L 4N
indple struetere Hof sthema d, wherd R i 223, 6<liffngrophenyk R’ el werthegt.aghy
R’#Rlélsﬁ-ﬁkéélﬂl\hé{g%@taﬂdMwér@u@ﬁf ord compound 61 as g
yel T ow C 7 | S)
4.75 ( % , 5. %W@Wbég?ﬁﬁ @Ekl,s)’ 396,979
\0( 2 98 | m{YzAH, 6.47173 (ns 1?),45.85!2(;1, 13J r»JZ.‘BHﬂéG.SG '
S P m = : m
20 389, 8. 27(dd, :L%dj | }8{’.2JZHZ %z:fms:ﬁz 12), d o0, e, 6 do
(dd, 1H,J1=7.6 Hz,J2=2.2 Hz), 7.18 (td, 1H, F1 = 7.6
F Hz,J2=15Hz),7.27(td, 1H, J1 =76 Hz, J2=1.5
F Hz), 7.37 (s, 1H), 7.39 (d, 1H, 1= 7.6 Hz), 8.27 (dd, 1H,
J1 =7.6Hz J2= 1.5 Hz).

AY

F

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, R5=0Me). Cs;CO5 and NMP were used.
OaN 'H-NMR (CDCly): § 3.82 (s, 3H, OCH3), 5.37 (s, 2H,
. ’Q_SS NCH,AT), 6.76 (d, 1H, J = 2.2 Hz), 6.84 (dd, 14, 11 =
© N\ 7.6 Hz, 12 =22 Hz), 6.96 (dd, 1H, J1 = 7.6 Hz, 12 = 1.1

NS Hz), 7.18 (td, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.27 (td,
QN 1H, J1=8.4 Hz, ]2 = 1.1 Hz), 7.30-7.41 (m. 4H), 8.27
(dd, 1H,J1 =8.4Hz, J2 = 1.1 Hz), 8.34 (d, 1H, ] = 3.0
Hz).
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Exanpl e 22 Conpound 109 :
3-(2-NJtro-nhenyl sul fanvl)-I-pyridin 2 yl nethyl 1H

indole 6 carboxylic acid dinmethylam de, structure 15

of Scheme IV where R = 2 pyridyl R2 25
2-ni trophenyl. R3=R4=H R8=R9=Me 50 WO 2004/ 041782
WOR@R/0EPR003/ 050783 02N *016 O N 1 . a) PCT/EP2003/050783

Corhp &yt it £5: B:-MethdxyBL ydmc;L fdnb 868

indQEr ity o Soteme AbheEe . <o ity B

R*=<R 6. R=Oiet NeH and BME vexewsed.ah2 aj)n,thems nghan]eshlfbnml )

acid pyrilvi n-@%get@{)est%dékgﬁﬁéamgﬁ% 3323(1.0_ 1 g, 31 mTP') .

at U ConAiTer s

T O -
hydroch b de ( z.f@%ﬁ?(ﬂf@@ G S et et Ehne
sti | tid =3.0 Hap 6186 (&I DHy M-8 £HE D =53 Hz),

acet ate ( 2996 {Hd) 8% =qdagd ;904 ltljr[?sc.;q?(.} Hf@n was

vvash d with safura

agueous mmoni
S0y hnabins e

(L)), TAZ(1 7 %6 dHphase

f

dried (Na2S(¥) Hapd. zacqm;emna:t £4Hz. e cruepsgr aguct

was purlfl ed usil%g S chrorrat ography (et hyl
acetatef llcpl ane—I. a
colourless ojl, which slowy crystallised on standing
Corhpbud @118 6-Mdtioxi i -Lpyrimidin-d-yimethyl-LF- | -
henyl su - -Z2- VI methyr- [
:Sié‘i@ﬂl S RDF e iy, Bt ertagbenbt ur e 13

-B~P5me|&gcmmmeezmm dyl, R2 =

2-ni trépsh |,
o1 G P o1 ok B Wﬁ‘%"lﬁé?@%??%‘é@i‘ 2D, 67444
. ot (2l B U5 22 1), 30k JEL Th =ch &g 02 il

(¥Apt) was addlesiseNddr 0T E@MIES, 38 HB O H),S0NEE, R, of
g o 2?2?@? han 'f}é"*%f{ﬁ' 21388 0409519, 19, 720 |
- Jot-40dl, hilsT = &z}, 342 (4, dH). 8i27t(dd, dHyy

ARk 1 he, m&qdpﬂf)hww 1MBS= PY b2, 0ed
]

acet at e/ hept ane

indojg, étF‘{SWF@f' of Szhwri wpre Réz %5 -maraﬁyt RS pﬁ’eﬂ?PPhCM:— RAZH,
R3*=R*=H, R*=0Me. Cs,CO; and NMP were used.
O:N '"H NMR (CDCl3) 6 3.83 (s, 3H), 5.49 (s, 2H), 6.82-6.86 .

. 'Q{@ (m, 2H), 6.99 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 7.16-
N 7.20 (m, 1H), 7.25-7.29 (m, 1H), 7.38 (d, 1H, ] = 8.4
N,"\) 'Hz), 7.46 (s, TH), 8.26 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1

N 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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5

- 10

15

20

25

To a suspensi on of
3-(2-nitro-phenyl sul fanyl)-1-pyridin-2-yl nethyl-1Hind
ol e-6- carboxylic acid nethyl ester (3.0 g, 6.58 nmol)
in dioxane (65 nL) was added a solution of LiOH H20
(1.66 g, 39.6 nmmol) in water (65 nmL). The reaction
wormmoured was stirred overni ght at 60C HKRERWORDIFE was
Y8R 4cidified to pH 6 by addition of 15% 51 WO
20041041782 PCT/EP2003/050783 aqueous HCl and the

heme VB where B 53,5 gif tIE)WGeﬁtro'ﬁlproduct
lﬂmﬁ%%tﬁéﬂm§talllsed from heptane/ ethyl acetate to give

the title conmpound as yell ow orange crystals (2.47 g,
hod 7: am dation of

6.09 mmol, 93% 5 Ceneral
6- car boxyl i ndol es of struct 14 to give 6-
car boxam dei ndol es of rucg 15 (Schenme 1V). Under
ni trogen atnospherg P on of
f ahy'

3-(2-nitro- phenylsu pyrldln 2-

yl met hyl - 1H—|ndol carb xyllc acid (700 ng,
1.73mmol ) in dry 70 nmL) was 10 added DI PEA
(0.9 nm, 5.2 mmuol), (840 ng, 2.6 nmol) and

dlnethylan1ne hydr ochl pride (420 ng, 5.1 mmol). The
reaction m xture was stirred overnight at room
tenperature and then poured into saturated aqueous

To NedHGaR of oﬁﬁaes Eh@ [ 93¢ ol)"n?féﬁr 16 "ﬁ}Shed i {;0

. toh addegg

C Qerrp%ﬂg%r}dg &%qyl g&-p pfqu(_{ L. @mo@ﬂAﬁqgﬁmggefmw
hrs pict ¥ the eraonlihke hds ABor 1 ra fo066hn tehipofelF Qi

Was(o'éﬂ&u@@for dnofirr The,a;% 10%&11 Wgfs’as ol dgd 15t05%e \(Jger )

3
mLéa%gci!l r)dtadltuiq_pf ethy! acetates(1{imL) thy:g ayers Wefe sdparateﬁ 5 ofgenic 1H,

layeg was WasﬁecHz)rh safhrdtdd duddus (NEHcéH)(zo nZLﬁ]ad bflne @g Lj gnd |7H6 ;

drletﬂé%r NZ:;S@ C&?e‘iﬁrbﬁg%ga'_& &e cg,ldg grogi t vgas Quq;t' G| usqng) 20
.ﬂaswo%pgrw gpiaseipbyleciate A3 t afioatampdunding aGensy gl
(87 peakiduinel, ?is%) Conpound

) ul yridin-2-yl nethyl - 1H
H
ﬁr&ﬁ 33?&12)65\'}‘ a@b%s\é ? 8f*§q&émyl nf-d&5- 7§t(muwm 8815
gﬁﬁ;ﬁﬂz,m&" Ivihine7 RL-7:21 ZmphH), 2igt-7. 3%‘1}327 B5HRo gﬁe”
3H) Js 2733&53141—116 {%?H 1239r ) " HNWR (DVBO
Example 22
Compound 109: 3-(2-Nitro-phenylsulfanyl)- 1-pyridin-2-ylmethyl-1H-indole-6-
carboxylic acid dimethylamide, structure 15 of Scheme IV, where R! = 2-pyridyl, R*=
2-nitrophenyl, R*=R*=H, R*<R’=Me. :
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(dd, 1H, J1= 8.4 Hz, J2 =1.5 Hz), 7.19 (d,
1H J =7.6 Hz), 7.30-7.37 (m 2H), 7.41
8 ), 7.48-7.53 (m IH), 7.62 (dd, IH,
= 1¢& 1.5 Hz), 7.79 (td, 1H, JI =
7.6 Hz, J Hz), 8.13 (s, 1H), 8.20 (s, 1H), 8.28
WO(ZQIHIO‘!I!FIBZ J1= 8.4 Hz, J2 = 1.5 Hz 8.38 , REI/BE2#03847838. 55
s, 1H,J=4. 6Hz. 52 WD 2004104%%82 PCT/ EP2003/ 050783 ' . .
Corrpound 111: 3-(2- )\Iltro phgg@glfanyl) 1 pyridin 2
yl met hvl | H i ndol en6 90y | cid am de, structure
15 of Scheme W whepe :\2-pyridyl, R2 = 2- nitro
hen 1, R3=R4=H, R8:‘P29:H. ,N"HNW (DMSO): S 5.70 (s,
2H), 6.88 (dd, I H J N\ , \ s 84Hz, J2=1.5
Hz), 7.21 (d, 1H, J= . 6yHz), 7.28-7.37 o N(m 3H,
7.39 (d, IH J =7.6 7.48-7.53 (m 11-1), i 7.66
(dd, IF, JI =8.4 Hz, J2 = 1.5 Hz), 7.79 (td, IH J =
N76Hz J2: Hz)793(s IH, 8.17 (s, IH)
j =) hoxyl ethyfegtery;  J2 =1.5 Hz),
IHJ

Undirlazmgggez afmspla% Itﬂs?f\‘ﬂhg‘ﬁf‘ Pgﬁ@mdo}e-ﬁpgﬁﬂ?%m acid methyliedter 11
(forisymilessis s examplo @x)y 2.4 T g,ddildnmrel) mNIERI(HD sk )y wistadded 15 of

h I
Co AT o3 WA B Adgr B.‘”e%%dgf 15 1 Fpicdy AnldRBN eV
hydwa@owéa 77 Enkrupol pas aqde%ﬁndi RGeS fﬁm&ﬁ 8CRPBr i de.
temperdsire forH#8 NVBhg DIVEGR: (208 nil.)3hs adied 3l thd mixdu@ vhdz vastad 65

with's %tuiateiq'za)wuéc%! é@%#ﬂé@ﬂbﬂ% @ﬁllﬁ)gﬁh) ahd ‘;}hﬁe]ﬂzf}(rg.i_) 6fhEIZ

orgapicgrpase s dried (NagiOapard, cnnqeetr@}qi Ihc arudgproduet Bg r(ua e 1H

| usmil&lux?m@ %j,% @th?i aldit)ltcﬂl arik9 :{) %o gitdHhe tifle E&n;(cﬁmd as

aco arie OJH wlb\c dlg cv_siéffllls%l qgf %85'@ 7%31; lgi%m%ol;‘f%xt) 8. 4}2_
1.1 Hz), 8.64 d, 1H, J=3. OHz. Corrpound 113:
_3-(2-Nitro-phenv| sul fanyl)-Il-pyridin 3 ylnmethvl IH

b) 3L & plenylsulfanyl)- 1-pyridin-2-ylmethyl-1H-indole-6-carboxylic acid methyl -

ester, structure 13 of Scheme ¥V, where R! =2 -pyridyl, R2= z-nitronhenvl. R3=R*=H.

To a solution of 1-pyridin-2-ylmethyl-1H-~indole-6-carboxylic 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 stitred 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%).

Imethyl-1 H-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-ytmethyl-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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20

carboxylic acid ethylam de structure 15 of Schene 1V,

where R =3-pyridyl, R2 =2- nitrophenyl, R3=R4=H,

R8=H, RO9=Et. 3-Picolyl chloride hydrochloride was used

instead oft- icol | chloride hydrochloride. o, N'H NWR

(DMBO): 8 1.13 (t, 3H, J =7.6 Hz), 3.30 (g, r ~N\ \
WOQO04172H  J = 7.6 Hz), 5.66 (s, 2H), 6.BSUKRH3NIR3 J|
aqueoug H@l Hﬁi the Mixbhre %asé:ﬁgctéﬂz\)mh &hﬁ %ce?agéf@ {100 nﬁl‘]’) The

com mi«? p{gymc l;ag'gg W(aﬁt'j}leqlwer BIP 4 ?n%coni;cﬂgpteq_&) givEA }’_E:II%W
powtizr) TheBpraduc( was redrystalle® rofichepthneihyl 8celife t@@dre the title

ol el b ¥ iyagor 1), 0,52 (8,

Hz). 53 WD 2004/ 041782 PCT/ EP2003/ 050783 Conpound
114: 3
Gene(:2 nivithad 37 pinaatidnsof b fcarbpkyl dtidofey of divptuB:-Mitegivégd - | H- i ndo

carbbfanﬁdelﬁ(ﬁ)ﬁég%ﬁ’tl'dc&r@ﬁ@clﬁ}ﬁ%llvyrOp 1~, structure 15 of
Schene 1V, where =3 -pyridyl, R2 =2

Undt:lfmtnbgm Eﬁhﬁbﬁbherd?&rﬁ@rﬁiﬂon B83-{4- mﬁ@-pﬁet@lsolmmw prﬂama'- col yl
ylmectﬁl - lalg()lﬁ %y %@J@%ﬂ c%(t.lg g’ﬁ){)\l}@%l l”éﬁlmm? 2@ 2 é?%m.tsf\g%f !
adde(drﬂIPEH)(O 901153 2007, TBTU B4 me,2-gompl)gnd dimethylanines | 66
hydtﬁ@hloﬂé)(ﬂ(ﬁn@% (#mol). Te réacffoﬂnﬂ(iﬂtu?e Rad¥titred dvediight atkboram
emilFlige B3¢ G b0 R O 00 Thegrgie 1
layetim)s whddrwittsbring Q mB), d6ed @a:904) and&oQ@m(rmﬂ Thefrudd =

prod}gﬁvﬁ%ﬁriﬂéjdlbijlldﬂﬂzc}uonﬁto@?apfé)t ?—Iz“?] ﬂetatlsfMedH 9s: EFt)o aﬂgrd52

comp&und @%ﬁsﬂpéﬂ@égwﬁf&ﬁﬁ% yollgw solid
'HARIGHELS. (jﬁr EHI Il B B B Gy v R

J2 =\113 H2w$ 85 J— B6 Bzp 34T i 28, 45 751 od, AH } o Bk 7.54
(s, 183 F¥=Tko (Zn,aﬂbj 829 (dd18, 11 = 8.4 Hz, )2=1.5 Hz), 8.61 (d, 1H, ] = 4.6

Hz).

The following compounds were prepared using general procedure 7:

Compound 110: 3-(2-Nitro-phenylsulfany])-1-pyridin-2-ylmethyl-1 H-indole-6-
carboxylic acid methylamide, structure 15 of Scheme IV, where R'=2-pyridyl, R_2 =

2-nitrophenyl, R*=R*=H, R®=H, R*=Me.

ON IH-NMR (DMSO): 8 2.78 (d, 3H, ] = 4.6 Hz), 5.70 (s,
H %’Q-Ss 2H), 6.88 (dd, 1H, J1 = 8.4 Hz, 12 = 1.5 Hz), 7:19 (4,
) 1H, I = 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 =84 Hz, 2= 1.5
Hz), 8.38 (q, 1H, J = 4.6 Hz), 8.55 (5, 1H, § = 4.6 H2),
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H\ N L N 10 a)
6-Nitro-|-pyrimdin-5-ylnethyl-IHindole

5- (Hydroxynet hyl ) pyrim dine (16.2 g, 147 mmol) was
di ssolved in 500 nL of CH2Cl2 and cooled to -40C
MsCl (16.0 g, 140 mml) was added at -40 C. The
Worﬁ)%{ﬁ‘i}f’?é was stl rred for 1 hour allow nBCHEP2HSEVRS
_ gnyiaudfanyd s Hpyridin2ryimethyl-1 H-indole-6-
_aﬁlﬁﬂ_&mzmojg&tﬂubhHMfScﬁeﬁé 19, @herR0= Q’I(Lg}% IV o
nifliphanl, yeckip §5Qemk of DVF and NaH 15 (50% 12 §, 25

MTO1) ~ Wag y auded |- por t-ens—ahd—the-Alxt Ure_uas

stirred f 1 hqub-NMRHBMAO) &i5. &0 (sp2H); 6.88 edll, 18, 7140C

KRN S‘@“Oﬂﬂﬂ¢HﬂJ§~Wﬁ§H& ﬁ{%ddﬁéjﬂf‘? 55
oot ved o S e e

O

ver nilght. The mi
ex@z& ed with EtWI(déldélth%s(IEbz)Jz =TheHeRMb padH, J 4

o bl C uers (R unshadgt i Ak (20AN Pl
?égﬁ%? é? BT £Hz0B8 3105828 8.55¢dic ug

the naterjal wag lHuFF#i6édts).oy means of col um

0]

chromat ography (SI lica, heptane/ethyl acertare

. dl f (0] UI 1Ty L,Ullpuund t hn { ' fl e r‘nrmn”nd
kel 'lr PIAC lean ilu'[l 2O

carlfox] acrd it b et - 15 bﬂidﬁ@&ﬁb I\ﬁ %rpl\ gyridyl R2

NRro i Ngu[{j l
> méf“’l‘ di slsol veg W}B%oﬁ% h‘wd&#&éoalﬂm%@asmﬁedof
/hgdioghlgiidenas added and the ni xture wa
d "unde
Thetd %” af* Nhnete0Rsa 300t S HR S
af +1&k 5% §ds H H ~h6Hz d2pd Uride)al.3e7.42

on ration (Bng 3H), 746-651 (id) 1H)/9l62 (& 176 71 €3.4 Hz,
I di n-5- V) g DY b, 7 ACR) TP-Y A5 RTRRY 5,56 ¢

abutyl ester

mmol ) was di ssojlved Hzy) 843Qq, 10l J ofs. i?f’ldg
triethylam ne (34651_1942 EIK%_ Gmﬁg er ’blﬁ
dicarbomate—<7-9 325D 4z) ThP

mxture was stirr ed overni qht quenched wi t h
ConfdobAI15:920 1906 oh B34Sk Weldth 3.9 BRE1 £
carbgﬂlﬁg Wi ethyqaxgl%e, Sruce . 15'of \é\grer%e Vl\ebvlvll%re R L."I-il-pv idyl Rz( 42X.)
yridyl,
nitrophenyl, R3-R4'-H R%=H, R’=Et. 3-Picolyl chloride hydrochloride was used
instead of 2-picolyl chloride hydrochloride.
) S°z” 'H-NMR (DMSOY:  1.13 (1, 3H, J = 7.6 Hz), 3.30 (q,
/’N)’@—\S 2H, J=1.6 Hz), 5.66 (s, 2H), 6.83 (dd, 1H, J1 =7.6 Hz,
& N J2=1.1Hz), 7.33-7.41 (m, 3H), 7.46-7.51 (m, 1H), 7.64
l N (dd, 1H, 11 =7.6 Hz, 12 = 1.1 Hz), 7.67 (dt, 1H,J1=17.6
N Hz, J2=2.2 Hz), 8.19 (s, 1H), 8.26 (s, IH), 8.27 (dd,
1H,J1=7.6 Hz,J2 = 1.1 Hz), 8.45 (¢, 1H, J = 5.7 Hz),
852(dd, IH,J1=4.6Hz, ]2=15 Hz), 8.64 (d, 1H,J =

I - P§/r| ni di n- 5- y|l $i fEy 1D 824 (sdidh), £28/(ddnithd1 €5. 63-1@,]221.

as

6

3.0 Hy).
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and brine and dried over Na2SO4. Concentration of the
| ayers afforded the title conmpound (3.1 g, 39%. 20
d)
[3-(2-Nitro-phenyl sul fanyl)-1-pvrimdin-5-ylnethvl-IH
i ndol -6-yll-carbamc acid tert-butyl ester
WOROEPE178% di n- 5-yl met hyl - | H-i ndol - 6- yl ) - cAFHEFPEAHFE3d
i L

: 18lirRisRleved i i
ca:%%&solégﬁg' m?:ﬁi cyg!og[ogmi‘%n s‘%étﬂ%‘ 58

nze ¢
.°h§%?\%“§’jfem€ Tﬂ}g'é’Y%‘[Y* f fed
R’*amntm@hmmﬂaﬁu,&msﬁmcmmm NaPiooligl chirid25 and
hydRochloRBd #5 d%d #ﬂsteédmﬂz- em@ncfe arocmbﬁdecnbl ned

2501 Toaar ol @Maw.oesarw (o 2 O¢-&E @n |
VC ro SH), 23a:2.81¢m] HNQS5.66 & DY), 68eed,adei£1: 1)

whyreh-gave 35h2)1 h6'152), SOAPRUNG, 39), 346 Y590 @V1ARY 6 (d3 |8
[ "N tro- ph&yA1UT14 Hay? 513l 1), 767 ¢itdHs JUF 76 Hz,
hydy?l H- i ndol - B34 I 5oy, rmm'(sjeH),szs (s, 1H), 8.28 (dd, 1H, J1

t
ﬁ- 2-Ni tro-phe 1¥L7%%Zfﬁy )ll—é %x%&{'nlﬁ P‘ﬁéﬁ %yl - H

(
dol -6-yl]-carpamic:acid ter
8.0 nmmol ) was d| &dolN.dli=i4$ HEHR Til.5d12)f eIidcI B di=eh Qanc

stirred for 4 pggys. The solution was concentrat ed

g,
N-
e
[
i

=2

n

vacuo. NaHCO3-sat was added and the mxture
extracted wth CH2Cl2 (2x) The comnbi ned orgam c Iayers
were washed with brine 35 and dried over Na2SO4. The
1443 on was al l owed to stand overnight. The forned
C00 I 0 5%3[ f’ 004/ 04]175? PCTI EP2003/ 05078

formdmidic steceird28 ﬁTScBﬁh@ﬁH Mldre R' Mﬂnﬁrlﬁhdﬂ: R§ -52-1?1]& 1'1 lendy| |
R 2:@i trophenyl, R =R4=H (2.4 g). Conpound 118: 'H
_%%FEE%CD]?JS + drop McOD) S 5.47 (s, 2H), 6.91 (dd, IH,
Jl 8.4 Hz, J2 =1.1 Hz), 6.99 (dd, 1H, JI = 8.4 Hz,
J2 = 1.9 Hz), 7.19-7.23 (m °.z , 7.27-7.31 5 (m IH,
7.33 (s, 1H), 742&; 4 Hz), 7.49 (s,
11-1), 8.22 (d 8.27 (dd, I H, J I
=8.4 Hz, J2 11|—|z)N 6 (s 2H), 9.16 (s, 1H).

Exanpl e 24 Conpound 1 9
3-(2-Nitro- phenylsulfm‘zﬂ-l-ovri di n-2-vl net hyl 1H

indcle 6 10 carbonitrill] g/ structure 3 of scheme | where
R =2-pyridyl R2 = 2-nMrophenyl R3 =R 4 =H RSCN. 2N
NC\ ~ ~

a) 6-Nitro-1-pyrimidin-5-ylmethyl- 1H-indote

5-(Hydroxymethyl)pyrimidine (16.2 g, 147 mmol) was dissolved in 500 mL of CH;Cl,
and cooled to -40°C. MsCl (16.0 g, 140 mmol) was added at —40 °C. The mixture was
stirred for 1 hour allowing to reach —20°C. The solution was used as such.
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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20 ’ =b ] [ 411} vi]:-Caroamic
 ftert-huiykester 4, R5 = ON. Cs2CO8 and DVF were used. o' "

25

30

35

N .N 15 a) To a solution of 1Hindole-6-carbonitrile
(1.00 g, 7.04 mmol) in diethyl ether (50 nL) was
added at it 2-nitrobenzenesul fenyl chloride (1.34 g,
7.04 mmol) and the reaction mxture was stirred for
18 hrs. The m xture was concentrated and the crude

WORPMEB4HEE2 was purified using col umm chr onBETER2E3M3P783
vadh I e S Ofkl sy ry (i
hepgang/2thid acetatefhi)ay(1 s dffording eolipoimittbé BtleGeoapoingins ryklicey
solid 162 59mr1"}_’ol43%°/32'.”0|’ 78% . 20 b) To a solution of

3- (27N phenyl sul

-(2=nitro-p fanyl)-1 Hindol e-6-carbonitrile
(200 ng, 0.68 mol) in DV (5 nL) was added at 0 C
b) 1B naidint 4vlitheibgl- 1 - ind6l-6rylaimineand t he mi xture was

NI e B 1 B SR Olkh
of ?#Fx*ﬂslr 180 Walsofgwrfopwfg’ééc @ep) s added ansldhs missie as stived
undécpnadamasphera (balldg for [SolieBr wasixaeoesd faRekdlobe BlitetaHd €

-t . acet at 2x).. The. i
wesfE o i bbb e Uitk e B6hthE g thecediifion (PREZ350)
mmgh87 #dncentrated. The crude product was purified

usi ng colum chr omat ography to afford conpound 119
o) ATt (e, Y irhane Bt B ©+ 0,00
1-Pyrighidin-5- ginethyB1 A-ido}-6-y b (3.5 23 24 . 6yanbl) was disR@ved. i 100 m

ey L DO T e e
mmpf) )W’ereﬂdggi. Zl‘ae mixtyre wasstigred oygpnight;quepched pyith NaHCOggsatang 4
extritzed With wlubnd(3k) Y'he obmbined ®rgaitit 1dyers verBwished with watlr 29)
and %ﬁge ﬁlzd)d.'fled ic ?ﬁaﬁ.%ncen%%ﬁoéof]the;@cﬁsoa%fogégetd&@e t%tl%H’ J =

cor g to general Ol | owi ng

compevRddads3%ex e prepared: 5 Conpound 121:

1H
1-PYMRRdiaE  indthy 01 AR iifl61-6-1)-c2rbhmic Bcil ferf- Bty ebtedt3.1%, 3.6Trfol
et 50 T e o e o

mméljieras ddded. The mixture was stirred for 18 hours and quenched with NaHCOs-sat -
and extracted with ethyl acetate (2x). The combined organic layers were washed with
brine and dried over Na;504. 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 %).

[3-(2-Nitro-phenyisulfanyl)-1-pyrimidin-5-yimethyl-1 H-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 atlowed to stand overnight. The formed solid
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7.6Hz,J2=1. 1Hz), 7. 49(dt, 1 H, J1=8.4Hz,J2 N 1.9 Hz),

7.61 (d, 1H, J = 8.4 Hz), 7.66 (s, 11-1), 7.71 (s,

IH), 8.29 (dd, 1H, J1= 7.6 Hz, J2 =1.1 Hz), 8.55 (d, |

H J =3.0 Hz), 8.64 (dd, IN, J| = 8.4 Hz, 72 = 1.5

Hz). Compound 122: 3-(2-Ntro-nhenvlsulfan |IY
WORN4OENE di n- 4-yi met hvl -1 H i ndol e- 6- car BOHERPIOW7S3
wag filtered effadisg afixurh efieoni poudiEI8@nRtrustufe 230f1Sckitle VIR = 2
wheﬁln'wpﬁ 4_y MR (CDC13) ¢
vy Sﬁﬂ'dylggsﬂ %Pﬂfﬁs}{% HE R 50
ofipqun g %"m Cb+4ir@ﬂrfeb@965mszzﬂ), 581 (3, 1HNG = w--\
Hz] R)= 1.VH2R6.39 8&1, () J1 94 HZ, J44 1(0dz), 1.19-7.38 (ur, 110)67.5%7.3

b R ifa&”‘i”ﬁa%ﬁiw %58 i, o

82 %@3]% -@5 @Qﬁ@(saﬂﬂ) Dig-(swile used. Conpound
123:
Ex%nfﬂ%?&“ro phenyl sul f anyD- 1- pyri m di n-5-yl met hyl - 1H-in

carbonltrlle structure 3 of schene |, where
1§ phny[sufa Vimetiyl-1 B-R@ok-GR4 = H,

] 2l_|) . ] y = . y = .
%22-7.32 (m 2H), 7.46 (dd, IH Si = NC & "\

7.6 He, J2 =1.1 Hz), 7.63 (d, IH J = 8.4 H), 7.68
(s, "~ 1H), 7.70 (s, IH, 8980 (dd,1H, JI = 8.4 Hz, J2

=1.1 ~N Hz), 8.63 (s, 21-% : 25 (s, 1H. 57 WO
2004/ 041782 PCT/ EP20 8 npound

124. 3-(2-Ni tro- phe¥® fanyl)-1-nyrimndin-4-

| ymet hyl - 1Hi ndol e-6- cambonitrile structure 3 of
schenme |, where R = 24<pyrimdyl, R2 =
2-nitrophenyl, R3 ={R4y=H R5 = ON. Cs20(8 and DWF
wer e used. 0)4 "HN (CDCIS) 6 5.52 (s, 2H), 6.86
(dd, IH J1=7.6 \ / Hz, =1. 1 Hz), 6.97 (dd, |

a) TgLa s&ut%on 014 aa_&elﬁ%grkf)m&ﬂ%(]l Z{Mcﬁzsl O%I Eu:u_ol) iy dl.e%ylletlleri%( m
mL)7wz§qu eg at gt mtyobm@n%ulﬁ@)rl chiforide (.34 g, 7108 mindlbaridshe NON
reacfitd) mn&rsﬂas( diiked f0rl18 Ad=TiHe Bixtlte wabZomcentrated Fk therdds (.
product was purified using column chromatography (ethyl acetate/heptane 1:4 — 4:1) to
give 3-(2-Nitro-phenylsulfanyl)-1H-indole-6-carbonitrile (1.62 g, 5.49 mmol, 78%).

b) To a solution of 3-(2-nitro-phenylsulfanyl)-1 H-indole-6-carbonitrile (200 mg, 0.68

mmol) in DMF (5 mL) was added at 0 °C Cs,COs (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 NaHCO; was added and the mixture was extracted with ethyl acetate (2x). The
combined organic layers were washed with brine, dried (N2,804) and concentrated. The
crude product was purified using column chromatography to afford compound 119 (223
mg, 0.58 mmol, 85%).

'H'NMR (CDCls) § 5.54 (s,2H), 6.86 (dd, IH, J1 =84 Hz,J2=1.1 Hz), 7.04 (d, 14, T
= 8.4 Hz), 7.19-7.23 (m, 1H), 7.26-7.31 (m, 2H), 7.40 (dd, I1H, J1 = 8.4 Hz, 12 = 1.1

56




1H, J = 4.6 Hz), 9.24 (d, 1H, J= 1.1 Hz). Conpound
125:

1- (3- Cyano- benzyl )-3-(2-nitro-phenyl sul fanyl)-1Hi ndol

e-6- carbonitrile, structure 3 of schene 1, where R

3 -cyanophenyl R2 = 2 mtrophenyl RS =R 4 =H RS

WOCH4/0§I282 NVPCYERA9074
Ho)g 128 éH Jz‘f—ﬁ 4 H@) 89 Oéﬂdm 1‘|1-| 3341H1,é2 Z i 9sH’§) 744, 19728

(s, TH)18.20r0dd, TH,31=8.48z, (1% 1 1H)z), $633@; m3&3(tm-1z)11 1), Nc N
738742(m 3H), 7.45 (d, 1H, J = 8.4 Hz), 7.53 (d,

64 (d, 1H, J = 6.1 Hz), 7.65 (d,

Ac@#mglto genyi'q?l m@&t)d 3 the é@lcmwommwmﬂ)vere@rweed d, IH Ji=

8.4 Hz, J2 = CN 1.1 Hz). Exanple 255Conpound 120:

COS % ) lté:i; gl enﬁl sull [

cartiohitt]e, sEucture Ftof achenie l‘iwhemdh'l ﬁ-pﬁ:fbrh IRa : (zemtrmnyﬁ B’ s

R* ST ER. 85,60, Hid OMFQfercaBpound 119 (0.093 g) in

R WA T S A R

conce nt
99 g). bHZID=A00M20PAE25 RETHEPRODAA0GH,ASD,

oncH, 2 Bl i e

(dd, IH, J‘Eﬁﬂzsmzl ), 249 (dt, 15 )Jl‘ﬁ‘SEZ(Ja 1}

I ?-ﬁz)HZ),S 5.8309(%&) 74, JH‘J=384}¥§,)7»667(8931)(171 (bﬁ
I =84 1 Jp ﬁhs?%ﬁiéﬁf %F%m Iﬁsgg
J2 = 1.1 Hz). 8l B8 J=H0 He)i8.64 6ldg I&JiFlzﬂ,‘I]EIZ;ﬂZg@HZ)

Conmpounds were tested for their Androgen Recept or

aCIIVII N transa varton.ass nolnaolnol
y 2-N?tro- henylsulfanyl ?r}(e ? 1 H-indole-6-

"} carbonitrile, structure 3 of scheme I, where R! =4 -pyridyl, R?= 2-nitrophenyl, R*=

R'=H,R°=CN.
ON 'H NMR (CDCl3) § 5.46 (s, 2H), 6.84 (dd, 11, J1 = 8.4
‘Q_SS Hz, J2 = 1.1 Hz), 7.04 (d, 2H, J = 6.1 Hz), 7.22-7.26 (m,
Ne B 1H), 7.28-7.32 (m, 1H), 7.44 (dd, 1H, J1 = 7.6 Hz, ]2 =
A 1.1 Hz), 7.62 (d, 1H, T= 8.4 Hz), 7.64 (s, 1H), 7.68 (s,
N7 1H), 8.30 (dd, 1H, J1 = 8.4 Hz, J2 = 1.1 Hz), 8.63-8.65
{m, 2H). Cs;CO3 and DMF were used.

Compound 123: 3-(2-Nitro-phenylsulfanyi)- 1 -pyriridin-5-ylmethyl-1H-indole-6-
carbonitrile, structure 3 of scheme I, where R' = 3,5-pyrimidy1, R? = 2-nitrophenyl,
R*=R*=H, R’ = CN. NaH and DMF were used.

O:N 'H NMR (CDCls) § 5.48 (s, 2H),681(dd 1H,J1="7.6
@S Hz, 12 = 1.1 Hz), 7.22-7.32 (m, 2H), 7.46 (dd, 1H, J1 =
S S 7.6 Hz, 2= 1.1 Hz), 7.63 (d, 1H, J = 8.4 Hz), 7.68 s,
“’ﬁ) 1H), 7.70 (s, 1H), 8.30 (dd, 1H, J1 =8.4 Hz, 12 = 1.1
L Hz), 8.63 (s, 2H), 9.25 (s, 1H).
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The (anti-)androgenic activity of test conpounds (EC50
and intrinsic activity) was determned in an in vitro
bi oassay of Chinese hanster ovary (CHO cells stably
transfected with the human androgen receptor
expression plasmd and a reporter plasmd in which
WOHM/OIRRY- pronoter is |inked to the | uci PEVEREBOEHEIt er
gene The 15 cell-line CHO AR-pMMIV-1UC 1GI2-A5:-CA is

Cotips@d 1 9L d-2 NibehRInRie))-Rpyritddi® Dyimetthel Hoadol@b-

st Spch Rt e Lﬁ"ér%% il B SR gmogpen, o,

hnp bl Bd=kas Cakithand Rt d. inhibition of the
transa@i‘l va}{l on w;wm Diﬂ racwﬁts,rﬂgem@(fddqfﬂ theys
@ A Beghs 1 uB) 63741 o S BT, 60

est ost

LY ey
A

173y hydr oxy- 5a] Hn);lﬁ@g-t'?éﬁ(lﬂ BiheY.44 (da HELAS i=B.4ade, IRt
anti andr ogeRi iyl t n he

rgsence of the ?ﬁ%@%(&éﬁjﬁ?ﬁﬁ%ﬁﬁﬂs ﬂ% 'WS(S

B oxy- 2- ot hytih RSP et B 4 =76 Her ok LBk B34 Conedy

) - bropi onami de | (Hylr 46 ¥b), andd,d#) ] =andiget at 100%

For androgenl c act I Vi ty, maxi mal i ntri nsi c act ivity

) .-

di@ﬂ%ﬁ yil k’s= %ﬁm@]ﬂa@y@nt
efficac
I_I I_I f'Y\Ih O T "1 S

carﬁdﬂﬁlﬂ@tsﬁﬁctaﬁtal dfls&h\ém@D thePé =
e SR WD FL Shi g ECSé
2 f I uor o 3- met h/ mchmm&smnnaw;ssa (dd, 00 T 1= &4- -

13_’@_29‘3 Qonophen hzznﬁlltlfﬁﬂh?@vb 25&&5‘ %?0—2’3sgn§H),

anophenyl 2n|tro
" 2-T 'wior ophenyl 2 e"}&)ﬂﬁ@ i) 8.4 Hg), 253 (d, 1H,
e hyI 3-nitr therﬁ)l{z)ﬂﬂll(ﬁrn{)hewwl th, H6ENE 1H, F=3.39 -

o B TN .

EC50 eStica 7 S #-hyl phenyl 2- ni trophenyl HH
++ ++ - - 8 S 2- mtrophenyl 2-nitrophenyl HH Ow ++ +
Example 25

5 Compound 120: 3-(2-Nitro-phenylsulfanvl)-1-pyridin-2-ylmethyl-1 H-indole-6-
carbonitrile monohydrochloride

ON
WeTat

N
| ClH
ZN

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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10

15

20

25

9 S 2-pyridyl 2-nitrophenyl HH OW +++ + +++ t 10 S

2-pyridyl HCl salt 2-nitrophenyl HHOWw ++ + - - |1 S

2-tetrahydropyranyl 2-nitrophenyl HH Owe ++ + - - 12

S 2-trifluoronet hyl phenyl 2-nitrophenyl HH OWw + +

13 S 3-(5-nethylisoxazolyl) 2-nitrophenyl HH M + t -
WO014048413824- dj chl or ophenyl 2-nitrophenyl HPF/ERMBO3PSOESS.

- 15 S 3, 5-di chl orophenyl 2-nitrophcnyl HH Ovk ++ ++

'HNMR (MeBDPs 8.0P (s001h)| 4164 QRNBNN!= 26 aAYSL pyRLhylLngeayl ) H H
10 b 43 et Al v
Hz), 7.60 &, Bi,f F@crHaTedt, 112-Jremizidz)) 8168 (5 1H), M (st )t 82% f 19 S

dd, 1K8 1b=dis iz =0 44 dbEN2P=Q 4361 B EL B 8. + o+

.(Il=6. > Jggtl%rHZ}O ?2”5% f I 'uor ophenyl 2-%:???1%%%&’&% H
H\%’ ++ F+7% - 21 S 3,5-di fl uorophenyl 2-nmethoxyphenyl
HHOw ++ 22 S 3,5-difluorophenyl 2-nitrophenyl HH
Br ++ ++ - - 23 S 3,5-difluoropharyl 2-nitrophenyl HH

Compe BN fr e b Dgeh S B OB Gl by !
and in BUIRCREAHenyl H H O +++ ++ - 26 S 3, 5-di f| uor ophenyl
2-nitrophenyl HHCN +++ ++ - - - 27 S

The (g OB R codpilnts SOSCM Il seiywes

1-pyrr.olidinyl - 28°S -difl
cetrmisid P s of bt mpitany (RSP clis sabb 225"
transfectedsyvithithe hyganidenggn recepiar exptspsinarplasmid aptl ©@portef 4- ++ ++ -
plasmid in Im:ch YHe MNIEV Eonityed is 1idd%o Be ﬁmﬂér{;b b:2p B8R YThe

. + 4+ - -,.

cel-ing CHOUIOMAGXL.OE TR0 Te escined tboimonan il oo,
Journal 95 Steroig Focherpistpng akiqylar %olﬂswégﬂbwz- FreH CONEt2 ++ +
antiandrogénic BGvity oBa Gstdtbhpanad ephieryhinad-byitherintpbigonyof thl H CONH2
transactiVhtiori'via the énd%@eée%géll &'_ﬂgé_éﬂ%fg{% EE?%& Jﬁ-ﬁ@h}e&% Ryl HH _

Qrophenyl '

- Any|

oM D“ﬁ?%%ﬁ%ﬁm%% AT ROErRed s gy ). Jjrigsic activitgs s
of antiagdragedic pétiyisy wpivsteyhing-inthe pegheamfitheltfie@Ohbiaididden? Nme 2
2-Hydrdxy-Ztmethyl-N(4-nfro3B-Rifl rbh RGN opRndilid ophenyl H H

$ydehG Qb of Tobvs’ For androgenic activity, maximal intrinsi
(Hydto amide), 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

Cod. X R R? R R* R ago  ago  ant ant
nutber ECS50 eflicacy EC50 efficacy

H OMe +H +
OMe + +
H OMe + +
OMe +
H OMe + + -
OMe +

5 2,5-difluorophenyl 2-nitrophenyl
§ 2,fluorp,3-methylphenyl 2-nitrophenyl
S 2-chlorophenyl 2-nitrophenyl
s 2-cyanopheny} 2-nitrophenyl
8 2-fluorophenyl 2-pitrophenyl

Y N N TR X J—
Do om =R &Zmom
=

5 2-methyl,3-nitrophenyl 2-nitrophenyl
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20
21
22
23
24
25
26
27
28
29

30
k11
32
33
34
35
36
7
33

aumber

38 S 3,5-difluorophenyl 2-nitrophenyl HH
CONHCH2CH2OWVE +++ ++ - - 60 WD 2004/ 041782

PCT/ EP2003/ 050783 Cpd. X R R= R3 R4 R5 ago ago ant
ant nunber EC50 efficacy EC50 efficacy 39 S

3, 5-di fl uonphenyl 2-nitrophenyl H H CONHCH2CO2Me ++ ++

WO0.200440788 3, 5- di f| uor ophenyl 2-ni t r ophenyPCIHERDO3/050783
CONHCHRCONME2 4+ + 41 S 3. 5-difl uoroohenvl

Cpd.

x 2-ni t gropbenyl Hgd CONHGH2gPr ++gs + C()él
3,5-difl uor ophenyl 2- nltrophenyl HH HCH?2| Pr

$ ++2-tneﬂ154phtnyi 44 SZ-Etmadel fI uormphen)OIMeZ ni tﬁophsenyl

SCO\JJ-]Q,E’,,I;W;FH + 2.iftdhe 3, Egdﬁfl ucrgwphenyl 2- mrtrophenyl
CONHEt  +++_ 44 - - 5- % fI uor ophen_yl
+

ES

2 n| tPFroyphenyI Htﬁ"%\lHnFyr 'i+ + 4778
$ 3, v 9 Yor oph&pyopE2- nik r*é)phen;PPdf’H H CONHME +++ + = -
S 48-efphydopangli T | UnhiemagNy| @2-mi t ro;mhenyl H+H CONHNnPr ++ +

J‘i- &luom.f.‘ea myp: O~ AhdoLag)r OP ! rophepyl H H CONMg2
" ylpﬁﬁ) gumgh gl fl ng% hen% L2 ni t rophenyl HHF

§ 3#‘%@“”"”“"'51 Saromenfi f | dbr%phen)?l"’°2 ni t fophienyl “F H H
+-84-dichitropheny 2 S Bpidspbet!f | uGT dphenyloM2- ni t rephenyl H H H

+Jss¢,emmphcny53 S Bmmpneal | Uar gphenyloy2- ni traphepyl H F .H
phen 2- nltrophenyl

-.54 S 3,5-dif r
++§’59r'$’°mph°§5 %(hﬁ‘if"g-maﬁ‘y%mﬁw{gp}ﬁenyl ®ni t rophenyl r?E H T—|
+45fifugpheml 3 Minfliybroprdiohehy  2- niOMs ophenyl H OH H ++%
53,5 8mdwhnydi f | uorRReRY | mmtrophﬁnyl Hid NH2 +4+ - 58

. uos gphen tyophenyl H H NHAC +++ ++ - |}
55§%§;§ %Jlfl %J%‘%%To %nﬁem% ginlftrophenyl H B NHoooF3 ++% ¢

- 60 S 3,5-difl ufiphenyl 2-nitrophenyl H H NO2 +++ ++

@1 A A E£A A A

8 - 35-difdropBnyG, 5- dicfahopteiophenyt  2- niok ophenytl B H OH 44+

g 6%5_%13%%5 di 5&4&%&3 eny 2-nit )qphenyl HHOW +++ |
-di f1 uorophenyl 2-nit rophen | HHOw

§ 4 difgropheny] 64 %@“@3“3 di f"‘ ubr ophe‘?‘iyl 2- it t r dphenyl H H|.

5 Oyp-difivorgpheayt + 2-nitrophenyl H CF3 + - -

) 3,5-diftuorophenyl 2-nitrophenyl H B CH20H + ++ ~ -

§  3,5-difluorophenyl 2-nitrophenyl H H c e - -

S 3,5-difluorophenyl 2-nitrophenyl H H CN -+ ++ -

S  3,5-difluorophenyl 2-nitrophenyl H H CO{lpymolidinyl) ++ + -

S 3,5-difluorophenyt 2-nitrophenyl H H CO{4-morphalinyl) ++ +

S 3,5-difluorophenyl - 2-nitrophenyl H H COof1-(3- +t ++ - -

methylpiperazinyi)]

S 3,5-difluorophenyl 2-nitrophenyl H H CO2H + + - -

§  3,5-difluorophenyl Z-nitrophenyl H H CO2Me e+ + -

S 3,5-difluoropheny! 2-nitrophenyl H H CONE2 +- + + &

S 3,5-difluorophenyl 2-nitrophenyl H H CONH2 +H+ - -

S 3,3-diflworophenyt 2-nitrophenyl H H CONHCH2(2-firanyl) -+ + - -

§  3,5-difluorophenyl Z-nitrophenyl H H CONHCH2(3-pyridyl}) +  + -

s 1,5-gifluorophenyl 2-nitrophenyl H H CONHCH2CH2?Nme2 + + -

5§  3,5-difluorophenyl 2-nitrophenyl H H CONHCH2CH20H +++ + -

8 | H H CONHCH2CH2O0Me +H+  + -

3,5-difluorophenyi 2-nitrophenyl
' 80




65 S 3,5-di fluorophenyl 2-pyridyl HH Ow ++ ++ - - 66
S 3,5-difluorophenyl 2-pyridyl-Noxide HH Ow + + ++
f 67 S 3-chlorophenyl 2-nitrophenyl HH Ow ++ ++ - -
68 S 3-cyanophenyl 2-nitrophenyl HH Ow +++ ++ - - 69
S 3-fluoro,5- 2-nitrophenyl HH OWe ++ ++.

wopfIassr onet hyl phenyl 70 S 3-f 1 uor o, 6- PET/ERBIHHNAINY t

HHOw ++ + trifl uororret hyI phenyl 61 WO 2004/ 041782

4 PCITEFPZUUS/ USU 78S
% Xant aBt number EABO ef f |‘ta'%:y ECSB ef frcige gl Sut  ant
number _3-f1 uorophenyl 2-nitrophenyl HH Owve +t¢50‘|tff'cu;z ECSE Zefieacy
398 3 3'?13&.]31%}}6&4 henyl @iy opipegyl 8%‘ BT .
a0 ﬁiﬁenyl 2-hi r ophenyl %EFA + 4+ T 74 S
‘f‘“r‘%"ﬁ dnyl  ZUFFPEYophdhyl GPNEFHREONME2, 44 _+75 5§ -
4 3 SJiéylﬁqorePyﬁlnﬂZ ni eniogieny| tH H ObeNHeRtrr ++ ++ - ¥6 S- .
22 s 3-fuaibdbokai olrret Bidopthyt 2- ][ul; t§ oplghhd H ﬁ'VE ff oo
chl yl 77 .S 3-tri uor onet hyl.oxypheny
43 S f} r51 Iguﬁuarp beﬁyg ny Zf‘ tﬁp ++ " CONH S + + + *
“o 8 3t’‘I“‘F“f’rl’F’EFt‘EflL onel hytopedny| -t r 6PHeMy| HAH We ++- ++ -
45 8 795-Budepledst Met hyhitoliénaz ol W )H 2- nicbiephenyds H.4H OV ++_ +
# 8 - 33-difkGhpnft- (3, 59&0 hy! 'HSCB(aZOIcé{}TLp) 2-ni trophenyl H
ove f+ ftis %%4 chl or ophen 2-ni trophenyl }-P
TS opgdiforgphenyt o ’8‘?"“8"4 cyarbphe 2- ni ttophenyl - H H-
48 S CORfpdifharcphenyl 83 BSnidphinyluor aplenyl C(ﬁﬂ_HﬁFi'tropiheny-l HH M+t
49 5 +i35d|ﬂuorophe§r4 S 4zm%|thﬁﬁxypmew| C(ENN&:{ Opheﬂw -H H .(]VE T |
o s ;@‘m 85 rS ghemﬁl -nitr ophenyl HHM + + - 1
8é’ ikt hoI . dbhenylFHHO® t 't + + 87 §
L 53{“2ﬂ“€?ﬂ°@¥ ot hi h‘z‘m"wl) 2-Fnift r ophelyl H MHOVE+++ + - -
52 5 88s-&ubdpZnrchl or pldin@pheny Ju 2- ni tgophenyl H./H Ove ++_ +¢
53 S 7 3,5<difluorophenyl 2-nitrophenyl H F H - + - -
54 S 3,5difluorephenyl 2-nitrophenyl ct H H ++ ++ - -
55 S 3,5-difluorophenyl 2-nitrophenyl Me H H +H +
56 § 35 diftuorophenyl 2-nitrophenyl H CH H +H+
57 8§ - 3,5-difluorophenyl 2-nitrophenyt H H NH2 + + - -
58 5 3,5-diflnorophenyl 2-nitrophenyl H H NHAc i + - -
59 8  35-difluorophenyl 2-nitrophenyl H H NHCOCF3 HH + -
60 8 3,5-difluorophenyl 2-nitrophenyl H H NO2 A+ ++
61 8§ 3,5-difluerophenyl 2-nitrophenyl H H OH +H
62 502 3,5-difluorophenyl 2-nitraphenyl H H OMe =+ . - -
63 §  }5-diftuorophenyl 2-nitrophenyl H H OMe 4 + -
64 SO 3,5-difluorophenyl 2-nitrophenyl H H OMe - % + +
65 S 3.5-difluerophenyl 2-pyridyl H H OMe ++ +H
66 S 3,5-difluorophenyl 2-pyridyl-N-oxide H H OMe + + -+ +
67 § 3-chlorophenyl 2.nitropheny! H H OMe ] ++
68 s 3-cyanophenyl 2-nitrophenyl H H OMe +++ + - -
69 s 3-fluoro,5- 2-nitrophenyl H H OMe + H
trifluoromethylpheriyl
70 5 3-fluoro,6- 2-nitrophenyl H H OMe + + -
trifluoromethylphenyl
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89 S Cycl ohexyl 2-nitrophenyl HH Me ++ + ++i- t 90 S
Phenyl 2-nitrophenyl HHH+ + - - 91 S Phenyl
2-nitrophenyl HOM H- -t ++ 92 S Phenyl 2-nitro
hen | HH Me +++ ++ note 1: EC50 scale: +.+ <6 nM ++
between 5 and 100 nM + <1000 nM f between 1000 and

woRreBOa7$2M ->10000 nM note 2: efficacy sEGlVEP2{OHBHTSAaAI

intrinsic activity, i.e. intrinsic activity observed

L0

Cpd.

number

rn the 5 presence of TOO TV DHT, WS set—at 06
X 4++> 0RB0; + betwdtn 0.5FaHd 0.88° f Iwetween Om20 mng

n
72
73
4
75
76

77
78
(L
30
81
82
83
84
85
36
87
88
89
90
3 |
92

0.50; - <0.20 The androgenic activity g&ﬁamxpﬂtsmﬁwx
s NGB filaGaCY) finhllS cortpo%nds |0%=Tabl 5 Was
determned in an in vitro bi oassa i nese hanst ér
S ovEPYOED)  cefTer'e¥lapl YW Hrans ted wtt h the human
$ andmdigley!r ec ept-oyorhedpr egsiion pl asei d and a #eporter -

s 62 MEopRQP4/ 0417 3nRET/ ER20P3/ 05Q483  pliasmig in_ which
s the pr ono linked to the |uciferase reporter
gene%e cel | B“"f"fmil cHA AR pmviFE Luc 1812-A5-CA i s

S JEERPPHEHi 0 SEHOEMEN eff df | (J.OMSter oid Biochem -
Mol digopheti Ol . 2002; 74: 213-222). The androgen receptorL
@_gltﬂlrupé,heth%ﬁg{w CONRQMAHS was; deterjpned in the presence

onapri stone. The maxi mal 5 eff| cacy in :
CERPEEER e of "I nroltY IF DHT #¥8 set *&s 1H0%- The-
peEt-atigiigaylar e 2-expegssed as per omat age of DHT - -

a!@istdtﬁk:ﬁyt{smza'ﬁyb' S2.mrohipflr Oy recepfor activity Cpd. x, Ri
R=, nunber potency ef fi cacy, 93 S
4-

8
s

s

S

5 p%?pa‘i'}’f 2- m%"’"g”g‘i’i’@nyl HYH o™ 94 S ¥
§ 3, AoBospepsi f | uor bbby | 2HniH r opheMy| H H+OVer + ++ 95
5 2 3ﬂl5mptleﬂ)ilf| uorp,m]h;{aaayl n;ZHPiht rhgﬁhgﬂyl HHO|3+e(]tVEtt 49-47- 896
: 3 %Qnalgrgyhie%hmyi ni %r g’ghenyfJ H H NHOoOCERF + ++ ™9
s

s

s

S

s

s

s

VJ'UJJ

J

S ?“eﬁr‘lﬂrﬂtl uor o’pr?en'wt' 2- Hi th opheA¥ H H NHCGCHF2 ++ #
99 4-or@olifyt di f | uniapdeny| H2-mi t r ophenyl H H NHCOGt + -

10kl 1 AYluigrneh € T ORNGNY! Hold NHCOGLAZE + ++
542-chlorothiophenyl) 2-nitrophenyl H H OMe +t + - -
Cyclohexyl 2-nitrophenyl H H OMe + + +H +
Pheny! 2-nitrophenyl H H H + + - -
Phenyl 2-nitrophenyl H oMe H - - & ++

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 oM DHT, was set at 1.00): ++ >0.80; + 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 § was
determined in an in vitro bicassay of Chinesc hamster ovary (CHO) cells stably -
transfected with the human androgen receptor expression plasmid and a reporter
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ot S 2-pyridyl 2-nitrophenyl HH NHCOW + + 102 S
2-pyridyl 2-nitrophenyl HH NHCOEt + + 103 S
3-pyridyl 2-nitrophenyl HH NHCOW + + 104 S
3-pyridyl 2-nitrophenyl H H NHCOCH2F + - 105 S
3-pyridyl 2-nitrophenyl HHNHCOEt +t 106 S
wo0@4¢782| uor ophenyl 2-ni trophenyl H H NHBORZER2008/058183 107
plasfBid3in vhith ftheMdMIPhpriosnioto? istink&dap ieydifetdséeporter gene. The cell

line W%Rﬂ 'VOIBE?'}%)IM’{@*‘C* islt%écrgeg’ in §éi|1'o&.lnelllloert P gf %"1‘89
- Bioghen. M?l?fdyﬁ*mb %2y JhhenF 22D Theomdeogen mqepton@tlyty of
compoydyls way Het&niiedrinnhe pigdentt &F QONAMM dnapristohd. e maximal

effi qp Yr{ y res%nn{y c%_f WC%E{MD‘;\ETLM'Ef%]@O& é‘hp )ﬁafeﬁé‘ Ls are

exmssm%sm@ﬁﬁmofﬁﬂl@mma + + 114 S 3-pyridyl
2- nltrophenyl H H CONHcyel opropyl + ++ 115 S

5- py itr enyl HH Ow ++ + 116 S
Tab§54 pyrérﬁm ?refepﬁra&?ﬂ'enyl HHOwW + + 63 It ---

------------- WD 2004/041782 PCT/ EP2003/ 050783 _Cpd. X
. ® R2 R RRS ago ago nunfergspot enq‘y effl c%g:y L |S
2,5-pyrazyl 2-nitrophenyl HH Ow
number Q [ m,r, m ,.h,| 9 nitr ,.mh tency cefficae
03 2 pyrquy,ldy;Z nltrqp.name,{,h H hi GN ++ +ome 120 S+2- pyki gyt
o gl ORI L gt S Lo
9% 3- MASripreeyl H H'@NhenyH W3S 3, PMyrini d@  +
% & nl&rﬁc&%ﬁw' H H-n@[i!mety’r t+y 124 S Zafh- pyri mdyl
97 % nl3t5 Elfcl)uorppﬁeg¥ H Hz-mtrophe-r';yT i H H NHCOCH2F + +
93 S 3,5-difluorophenyl 2-nitrophenyl H H NHCOCHF2 + +
99 §  35difluorophenyl 2-nitrophenyl H H NHCOEt e +
100 8 2-pyridyl 2-nitrophenyl H H NHCOCH2F + +H
101 § 2-pyridyl 2-nitrophenyl H H NHCOMe + +
02 8§ 2-pyridy] 2-pitrophenyl H H NHCOEt + +
103 8§ 3-pyridyl Z-nitropheny! H H NHCOMe + +
104 8 3-pyridy! 2-nitrophenyl H H NHCOCH2ZF + -
105 8 3-pyridyt 2-nitrophenyl H H NHCOEt + Y
106 §  3,5-diftuorophenyl 2-nitrophenyl H H NHSO2Me + +
107 8§  3,5-diftuorophenyl 2-nitrophenyl H H NHSO2-(3-thiophene) + +
108 8§  3,5-difluorophenyl 2-nifrophenyl H H  NHS02-(1-Me+4- + +
_ imidazolyi
109 8 2-pyridyl 2-nitrophenyl H H CONMe2 + +
1 s 2-pyridyl 2-nitrophenyl H H CONHMe + +
i1 5 2-pyridyt 2-nitrophenyi H H CONHZ & +
112§ 3-pyridyl 2-nitrophenyl H H CONHMe + "
113 S J-pyridyl 2-nitrophenyl H H CONHEt + +
114 8§ 3-pyridyl 2-nitrophenyl H H CONHgyclopropyl + +
115 8 3,5-pyrimidyl 2-nitropheny} H H OMe + +
116 & 2. 4-pyrimidy! 2.nitrophenyl H H OMe + +
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125 S 3- ano hen | 2-nitro hen | HHOCN + ++ note 1:
potency scale: +l->5% + between 1% and 5% f between
0.1%and 1 % note 2: efficacy scale (maxinmal
intrinsic activity, i.e. intrinsic activity observed
in the presence of 100 nM DHT, was set at 1.00):
woReRM4138;, + between 0.50 and 0.80; t 5 becwerms0s50283 and
0.50; - <0.20. Determ nation of conpetitive binding to
cytoplasm c human androgen receptor from reconbi nt

Cpd. QHO cel RS is used tg: est i mgt q{athe rekative pjndipg

affinity (RBA) of a test 10 conpound for androgen
.| number cac

117 |secorrini ﬂstadﬁt CHO 20@bphendl i ne H GHO AR-@MMTV- LUE +
gﬁ,l Compoynd; o3 an nmpo 2 werg tested in
He th| s 6 I'n o ﬂgph botﬁl ggrrpo% 13 :

g assay an were found qo

.19 Rave &mdlative UieRy affidity >1%rel ati Ve tc*D
20 64 Vrid0eda041782-ukeInEP2003/1050783cn O ai ne+l. A+

gonpo avi ng t mul Xl 4 Rs N R,

v\,herellJ lgib S, %%Bbe%réoz;%kﬁlgs a 5 or 6-nember ed
122 fdonocye¥it, het er?dtorey hnodydlic, s@urated*or +

123 gnsabuﬁﬁﬁ,@d ring 2shubphtesh Ur e g apt i onaby subski t uted

i nor e sub tuet selegted fromthe ou
gno th”"‘ﬁ'g‘ of haI26lltm rﬁ SPb 40) f uor oal k1 , n*Tth 0, P
10 YR phc .g. (- ,
Ris 2 -ni t rophenyl 2- cyanophenyl
dr 0 i di,n-

mtci Rﬁ{ %F%D%A gﬁ%?ﬁ"ole/" a@%&jﬁ?g%@eg@ﬁgﬁ WE{IUI'{‘S'/I ester
note @r efeanye sdalpx(yyghienal injrinsiRactivity, Hie. intinsig etivity opdeCred @) the ky | ;
presé%e 6@0@@1‘(%&5@@@'05)‘3”20 9!5 JM\Q&% sohnd RBo;lss H,

CN, hal ogen,
5 bemfﬁ"@ @Pfil Sbr o%q NO2, hydroxy(IC 4C)al kyl , CC2H,
C2(1 C6C)al kyl, or

12

[

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
10  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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R igdpditronbgil, G-cyaraplenydyA-byd @Bgiethy

Rs is NHR6, wherein R6 is (1C6C)acyl optionally

substituted with one or nore hal ogens,

S(O2(1CG4C al kyl, or S(O 2aryl optionally substituted

with (1G 4C al kyl or one or nore hal ogens, or 20 R5

is CCONR3,R9), wherein R8 and RO each i ndependently
WO 2n0¢€04H82 (3C- 6C) cycl oal kyl, or CH2R10, RUT&HPENHOSIRID | S

H, (1CG50alkyl, (IC5C alkenyl, hydroxy(1C 3C)alkyl,

Claimy 1 C 4C) al kyl ester of carboxy(lC4C)al kyl, (I1C

3C) al koxy(I G 3C)al kyl, (nono- or
di (1 G40 al kyl )am nonet hyl, (nono- or di (I

C-40Q) al kyl ) am ngcar bonyl, or a 3-, 4-, 5- or
1 Acyn Y’é}‘)"ﬁgﬂ‘b‘@%/cl ic, 25 honpb- or heterocyclic,

arom@atic or gon-aromatic ring, or R 8 and R9 form 65
- - J---X7T2-- WD 2004/ 041782 PCT/ EP2003/ 050783
with the N a heterocyclic 5- or 6-nenbered
tetyor unsaturated ring optionally substituted
~4C) al kyl ; or a salt or hydrate formthereof 5
rpound according to claiml1, characterised in
¥s a 5- or 6-nenbered nonocyclic, hetero- or
honocyg{ii c, saturated or wunsaturated ring structure
optionally substituted with one or nore substituents
whezaid ect ed from the group consisting of hal ogen, CN,
: id to, methoxy, trifluoronethoxy or nethyl; 10
Xisggpg%z@hi trophenyl, 2-cyanophenyl,
R’ ia fryodé-oremheednydnogiikicalytero-py hdnticyr!ie, satirateyrr i di n-

-yl - ' - ] - ' We I hyl ester
Spyrhias dhcnte BRUART Muref AR R GroR il
Gele@yddtorythe grevp corsistingn hfogen, S°N3 (1G4 G Bwppalkyidiniie cor di ng
t i | ' t RSis H OH
((?%Qli%kgi} gi?W Bﬁ!ﬁ%%gﬁfﬁﬁ ~4C)fl uoroal I ryl, NO2,

eaylaiykigin-2-sbpyi-i s
e G Sl AGARACK] oY
R isipRean@r dS4DHML, or S(O) 2aryl optional |y substituted

QR B e 0 STy
R® i Ol (1G- koxy, NH,, CN, halogen, (1C-4C)fluoroalkyl, NO3,
hydroxy(1C-4C)alkyl, CO:H, COx(1C-6C)alkyl, or
R® is NHR®, wherein R® is (1 C-6C)acyl optionally substituted with one or more
halegens, S(0)x(1C-4C)alkyl, or S(O),ary! optionally substituted with (1C-
4C)alkyl or one or more halogens, or
R? is C(O)NR®,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)alkyaminocarbonyl, or & 3-, 4-, 5- or 6-membered monocyclic,

homo- or heterocyclic, aromatic or non-aromatic ring, or R® and R® form
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6C) cycl oal kyl, or CH2R1, wherein RO is H,

(1G 50 al kyl, (I1CG5C alkenyl, hydroxy(1lC 3C) alkyl,
(1 CG4C) al kyl ester of carboxy(1C 4Q al kyl, (I1C

3C) al koxy(I C 3C)al kyl, (nmono- or

di (1 G40 al kyl )am nonet hyl, (nmono- or 25

wWOo@eg72C) al kyl ) - am nocar bonyl, or a 3-, PAV/EP2BU3/0783

6- menber ed nonocyclic, hono- or heterocyclic,

ar oMBtidgéthéfwith G- Nas RAIRbAyBIic 3. Bi%5-mefibeRR stkdteliSr nSfullhted
t oget her V\lltl‘i t@g.N‘i het erocyclic 5- or 6-nmenbered
sat ur Zpeoptigpally subshtyted Wl (1G4St i onal |y substi t ut ed

ond $aht of Hydfated6mahdeydf. 30 4. A conpound according to
claim 3, characterised in that R3 is H or hal ogen; R4
is H 66 ----- WD 2004/ 041782 PCTI EP2003/ 050783 R5 is

ZJr']A alﬁ'[hom(dihﬁoﬁﬁ?)c A gab E@lﬁyl,c@hctegsedgcmatﬁ3i NO2, c s NHRE
O - a , - a , Or |1 S s
s R0 g e sy R et o NSl 48] @ut od i ¢
one matmdeingﬁﬂﬁmgemiogmly allbaﬁutb@wﬁ( @?Mﬁ&ewﬁsﬁm&lﬁbﬁ‘f ein
R8 an e i ndependen ar 3C-

o0 aPBr o fe el GREMAE B! el fay Sty mehory.

(| CtEfiosiniethoxy qrb@HHT) al kenyl ,  hydr oxy(1G 3C) al kyl ,

- L kvl est f b 1C-2 kyl. (1C .
ST R & Eoaoyt 2R e gD} pordin- 21 pyrdin
C- 4CyiiNkoxide 2vbemenmitd) 9 benzbiaacidmethyl esteti of R-methoxyphenyl;

) @pi-n onyl, (3C5C)cycloal kyl, or a
?ﬁe&n’?éééég oﬁwg%ﬂtycl ic ring. 5. A conpound
RidoMdifig to claim4, characterised in that Xis S or
S2; R2 is 2-nitrophenyl, 2-hydroxynethyl -phenyl,
2-benzam de, 2-nmethoxyphenyl, 2- 15 cyanophenyl or

3. gygoimgpumnd 2ecyiding RBclaim 2kharactktise®Rm tha H, OH,

BRI, o, BRI NG oISy e

wher€)atky RO $C4G)aligyl, or acet yl , fl uoroacetyl,

di TR HQERA GGk RQL (1C-6C)acy] optionally substituted with one or more
halogens, S(0)x(1C-4C)alkyl, or S(O),aryl optionally substituted with (1C-
4C)alkyl or one or more halogens, or

R’ is C(O)NR® 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-
3Calkoxy(1C-3C)alkyl, (mono- or di(1C-4C)alkyl)aminomethyl, (mono- or
di(1C-4Calkyl)-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'isH;
66




10

16

20

25

30

20 trifluoroacetyl, or RS is C(O NR8,R9), wherein R8
is H and RO is H, cyclopropyl or RO is CH2R10,
wherein RID is H, (1C 2C) al kyl, hydroxy(1C 2C)al kyl,
met hoxy(1 C-2C) al kyl, cycl opropyl. 25 6. A conpound
according to claimb5, characterised in that X sS, R
WO 280480182 (i f | uor ophenyl, pyridin-2-yl, pPCrEPA03R507E3
pyrim din-5-yl, pyrlmd|n4yl pyra2|n2yl 3
R’ isf, OHr(@ﬁHthdow, gN; E}i&rﬂmﬁr@awwroml G4Cnlkyl 0@0@)/' R2
'§C Pp]\ li,rophenyl 2- hydr oxynet hyl - phenyl
r)re joxyphen 2- cyanophenyl or 30 pyri din-2-yl; R3
RSS NHR G wharin ny)ﬁﬂ VB FSopREEHERREOG0Bh 488ormore RS i S
l%%gs O al koxy, CN, CF3, NO2, hydroxy(IlC 4C)al kyl,
COél Qlkl OF NHR6 wherein R6 is fornyl,
I&oe@(@l)N(Rf ROowhseeindt’ yand RickiagH indspederdly gie H, GiC-
b 10 to cl aim 6,
5%&!0&195& peat, whéeIZR A&ﬁ‘(i@g&ﬁgﬂydll 5] denﬂ: )

racterised in
Ryghord1Gr3Q)aey] (lggacownstgoyparbomwﬁpwm 51cy|
ﬁm @eBcnyl, (moneroraufcam)m@ l.mma%ynl oho-2k £ rophenyl,
dr oxymet h C— 2C) al koxy,
-ﬁﬁ%wcw boriy), éf%wcycbpmm@s- Weekedn R6 is 10
p;egoe?{mn gcetyl, fluoroacetyl, difluoroacetyl, or
trif uoroacetyl 8. A corrpound according to claim7,
characterised in that R is 3,5-difluorophenyl,

5.A c&ﬂdﬁhrﬂ'a&o?di%'te cmm Qiaﬁctghsyd mtayri mdin-5-yl, or

rimd R2 is 2-nitrophenyl; R5|s(]-l
X‘S( -SQC)aI koxy CN or NHRG6, wherein R6 is fornyl,

R* @€ Rfdphenyl, |2L&S/Hr‘3§‘ﬁﬁ€tl')§ri-phenﬂ|2tﬂeh‘ﬁﬁ19fécﬁﬁl¥t|hoxyﬁﬁenyl 2-

trifl uoroacetyl npound according to claim8
s‘-‘é’?"@E‘ieéﬂ"ﬂ?Yé‘ﬁﬁ“tzrﬁé group consi sting of 6- 20

R3,g/ﬁtohpxy 3-(2- nltro phenylsulfanyl) 1-pyrimdin-5-ylnmet

i ndol e

R® N?‘l't 0% (&r%%k@m P%IrFy IC} CF FPe-ihararr 2L Qalkrh FQ2(1G: | ndol e- 6
-aoRenttrile, 3-(2-Nitro-
R’ is NHR®, wherein R® is formyl, acetyl, fluoroacetyl, difluoroacetyl, or
trifluoroacetyl, or
R’ is C(ONR®,R®), wherein R® is H, and R is H, cyclopropy! or
R’ is CHzR", 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

Xis§;

R is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl, pyrimidin-5-yl, pyrimidin-4-y1,
pyrazin-2-yl, 3-fluorophenyl, 3-cyanophenyl, or 3-nitrophenyl;

R? is 2-nitrophenyl, 2-hydroxymethyl-phenyl, 2-methoxypheny], 2-cyanophenyl or
pyridin-2-yk

RYisH;
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phenyl sul fanyl ) -1-pyridi n-2-yl net hyl - I Hi ndol e- 6- car bo

nitrile-hydrochloride, 3-

(2-Ni tro-phenyl sul fanyl)-1-pyrimdin-5-yl methyl -1H i nd

ol e-6-carbonitrile, 3-(2-

Ni tro-phenyl sul fanyl)-1-pyri m di n-4-yl methyl -1 Hi ndol e
wo2gMeHIBoni trile, N[I 25 PCT/EP2003/050783

(3,5-Di fluoro-benzyl)-3-(2-nitro-phenylsulfanyl)-IHin
R’ i OH, 6 OydMalidxy, [N £B5, NQﬁ; aydwry 0 €,4Calky 1, COx(1C-4C)alkyl,

83 d. 1Sl i n-5-yl methyl -1
Or]}%ﬂ Véﬁefm“% lyﬁ)]'&? ﬁ{lamgce%g%j ﬂkorg%e g]ﬁﬁd according to
triflgpradeptyls, characterised in that 30 Xis S; R is

3, 5-di fl uorophenyl, pyridin-2-yl, pyridin-3-yl,
3-fl uorophenyl, 3- cyanophenyl or 3- n|trophenyl 68

. A coNpORBIBHnEAS daimT HERObE! 080T 83 R2 is 2- nltrophenyl

R'#3 @Mﬁu%%l&ﬂ;d:ﬂh%%md:@ii W%PA %ﬁ ﬁ(rmégm- ¥fNop heny |

or pyrid wherein
F8 pyrgzin2-Yind RO is H, or CH2R', vvherel NnRWO is H (IC
R 152-%933%1@4'0: 2&?&}5@}%@ %1 agial kyl, or

s "et hox A compou according to claim

‘1@H ARkosr Ce A @ ATl °f|1§H% woegis R udr ophenyl

tdy8 by, fMl)mac@fyl 9Mﬁ6r9doﬂ¥l3or)ﬁllﬂuoﬁgceiy$ 2-ni trophenyl, or
2- hydroxymet hyl = phenyl RS i's C(O) N(R8, R9),
wherein R8 is H and RO is CH2R10, wherein R10 is H,

s.Ac&{poﬁddGcc%@i@'tKMhm’i éiﬁractﬁlsgﬁﬁﬂﬁﬂnd according to claiml

| uor o- benzyl)-3-(2-nitro-
%i’réﬂ%ﬂ%ﬂ%}ﬂ;ﬂyﬁldw PFY? ﬁHlS‘F"é "B YRRy er pyEmigined-
n@t hyl ami de. 15 13. A conpound according to claim 4,

characterised in that X is S, R is
Rig2-gitrgphenbor ophenyl , pyridin-2-yl, pyridin-3-yl,

R? 1§’>OH| UOnReRNeRY, ICN &’Mﬂﬁﬂﬂﬁ&ﬁmﬂs forn$, %cdwltﬂuﬁﬁ&%ﬂw ; 20 R2
2.nitro henyf bydroxynethyl phenyl ,
?‘ﬂi‘@f%‘if%ﬁh@ﬂwmcﬁ%yanophenyI or pyridin-2-yl;

9. A compound according to claim 8 selected from the group consisting of 6-
Methoxy-3-(2-nitro-phenyisulfanyl)- 1 -pyrimidin-5-ylmethyl-1 H-indole, 3-(2-
Nitro-phenylsulfanyl)-1-pyridin-2-ylmethyl- 1 H-indole-6-carbonitrile, 3-(2-Nitro-
phenylsulfanyl)- 1-pyridin-2-ylmethyl-1 H-indole-6-carbonitrile-hydrochloride, 3-
(2-Nitro-phenylsulfanyl)- 1-pyrimidin- 5-yimethyl-1 #-indole-6-carbonitrile, 3-(2-
Nitro-phenysulfany!)-1-pyrimidin-4-ylmethyl-1 H-indole-6-carbonitrile, N11-
(3,5-Difluoro-benzyl)-3-(2-nitro-phenylsulfanyl)- | A-indol-6-~yl]-2-fluoro- |
acetamide, and  N-[3-(2-Nitro-phenylsulfanyl}-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-diftuorophenyl, pyridin-2-yl, pyridin-3-yl, 3-fluorophenyl, 3-cyanophenyl, -

or 3-nitrophenyl;
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R3is H RSis CCONRS8,R9), wherein R8 and R9 each

i ndependently are H, or CH2R10, wherein R10 is H,

(I1CG5Cal kyl, (1C5C) al kenyl, hydroxy(1C 3C)al kyl,

(1CG 25 3C) al koxy(1C 3C)al kyl, or (nono- or

di (1 G4QC) al kyl )am nonmethyl. 14. A conpound accordi ng
wOor2004011582m 13, characterised in that R PET/EP2003/050783

3, 5-di fl uorophenyl, pyridin-2-yl, or pyridin-3-yl; R2

| B {22 RitlopRRNENN t1 MG 10 Y HUBE Y henph 2:8¥dnophe R o N0
2004/ 041 sgﬁpgg EP oeb%/djgso%és ng?ﬁseng(())%( R ‘ggﬁ’ ,
wherRBriginRykand RO each independently are H, or CHZRILO,
wekgin RL is H (1C5Cal kyl, hydroxy(1C 3C)al kyl, or

g%ﬁle %@)ﬁk#ﬁfsmﬁgﬁn figf)s ?1', U i H, o CHRE MBSO A2 H (?(r:fj g
Lxba ;@dfoky(mae}a&pgwrha%:ﬁ@c&b%di@h

phenyl sul fanyl ) -1 H i ndol e- 6- car boxylic acid
di met hyl am de. 16. The conpound of any one of clains
11, AlépripOind d&cording td didihdp)chardderibed in happhar maceut i cal

| i,tJ on conpri.si a_conpound according to any one
8‘?%)8’?&} oﬁheiﬁ})pﬁﬁgm'g%ﬂfﬂéplﬁﬁg‘é%{&i cal ly acceptable
CRTis 2-aitroplifyl, oh2{hpdroxyaceykphedll; conposition according to
Al 7 f:QB. the .trea 90f e sordery . sel egted
O AR T R e R A
rabhaked di sorder, an 15 androgen rel ated di sorder and
androgen insufficiency. 19. A use of a conpound

according to any one of clainms 1-15 for the
12réansfngaind aeodig & claedi ehiekistl-(B S+Difllveo-baned - Breatitref

A S e T R  E

13. A compound according to claim 4, characterised in that

XisS;

R! is 3,5-difluorophenyl, pyridin-2-yl, pyridin-3-yl, 3-fluorophenyl, 3 -cyanophenyl,
or 3-nitrophenyl;

R? is 2-nitropheny!, 2-hydroxymethyl-pheny!, 2-methoxypheny], 2-cyanophenyl or
pyridin-2-yl;

R*isH;

R’ is C(ON(R®R?), 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)alkylaminomethy!l.

14. A compound according to claim 13, characterised in that

R' is 3,5-difluorophenyl, pyridin-2-yl, or pyridin-3-y];
R? is 2-nitrophenyl, or 2-hydroxymethyl-phenyl;
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R® is C(O)N(R®,R®), wherein R® and R® each independently are H, or CH,R'®,
wherein R'? is H, (1C-5C)alkyl, hydroxy(1C-3C)alkyl, or (1C-3C)atkoxy(1C-
3C)alkyl.

15. A compound according to claim 14 which is 1-(3,5-Difluoro-benzyl)-3-(2-nitro-
phenylsulfanyl)-1H-indole-6-carboxylic acid dimethylamide.

~16. The compound of any one of claims 1-15 for use in therapy.

17. A pharmaceutical composition comprising a compound according to any one of

claims 1-15 and a pharmaceutically acceptable carrier.

18. 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.
19. 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.
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