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to the fields of nedicinal organic chem stry,

phar macol ogy, and 5 nedicine. Further, the current
invention relates to novel conpounds and net hods

useful for the treatnent of tunors, gynecol ogica

di sorders, and rel ated synpt ofrs and sequel ae.
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substituted as described therein: WO 2007/ 087488
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ASO2 NN ( R2 R5 R4 R3 which are stated to be useful
as 5-HT-6 npdul ators. Hsieh et al. in US 6,933, 316
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substituted as described therein: RI\ Ra LI Rb | Re
NRG\L RdIR/ 2 5 2 which are stated to exhibit
anti-cancer activities and function by targeting

m crot ubul e pol ynerization /depolynerization. The
above references either do noj described efficacious
treatnment of abnormal tissue growh or conpounds
useful as progesterone receptor |ligands. Further, the
descri bed conpounds exhi bit one or nnre 10

undesi rabl e characteri stRgs mnclqu
bi oavai l abi lity, Iom1proﬁest-rone/
non specific bindin o ‘

i. e., absence of progester
bi ndi ng, and no or Iomhﬁn
tunors, in general, and re '$ally no or | ow
efficacious treatnment of nygums, '€ onyomas, and
endometriosis. Consequently, a significant need
r@ﬁﬁﬁﬁ?mﬁépbéw*%¥T?§E6“% Bunds and treat ment

met hodfigeh efab in USLHPAT,T.6 digrlosrandole oggipeatls offihe fyrmuplabelow g ghibstituted as
relahednsgauel ae. The present 15 invention addresses

t hese needs. SUMVARY OF THE | NVENTI ON Unl ess specified
to the contrary, the foll ow nbering system for

the indole core illustrated will be used in the
present application: 4Ry \' N 207 1 W

ﬁb\ng affinity,
Mceptors in generm

i nvention provides a conpswnd N ormilal: R4 3 R5
R6~S(O | R2 N R

which are stated to exhibit anti-cancer activities and fimction by targeting microtubule polymerization
/depolymerization.

The above references either do not described efficacious treatment of abnormal tissue growth or
compounds useful as progesterone receptor ligands. Further, the described compounds exhibit one or more
undesirable characteristics including low bioavailability, low progesterone binding affinity, non specific
binding to hormone receptors in general, i. ., absence of progesterone receptor (PR) specific binding, and
no or low efficacious treatment of tumors, in general, and more specifically no or low efficacious treatment
of myomas, leiomyomas, and endometriosis. Consequently, a significant need remains for effective
compounds and treatment method(s) for tumnors, gynecological disorders, and related sequelae. The present

invention addresses these needs.

SUMMARY OF THE INVENTION
Unless specified to the contrary, the following numbering system for the indole core illustrated

below will be used in the present application:

4 3
5
N 2
6 N
7 1



RB R7T RLI where nis 1 or 2 and RL-R8 are herein
descri bed. For selected applications, preferred
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progest erone receptor nodul ators (SPRMs). In another
form the present invention also provides a

phar maceuti cal conposition conprising a conpound
according to Fornula | as defined above and one or
nmore of the following: a carrjer, a diluent, and an
exci pient. The present invention also provides a

nmet hod of preparing a conpound of Fornula |I above. In
10 one formthe nethod includes conbining a conpound
of Forﬂ@bx@saﬂtlinvgﬂon?provﬁé akonfBound 5NN I:R7 Rl Il wth a
base and R6SO2Cl . This nethod &N al sg i nclude
reducing the nitro group on a gonpo Rd of Fornmula BIA
bel ow to the am ne. R4 3 RR R 2N N R7 R 15
I1A In another form met M gor epl acing the
hal ogen (X) in thergn 5 on Formula |1
below R4 X R5 1 R2 RG6SONN HR/ RL WO

2007/ 087488 PCT/USZOO?/OGQE@G 4- IR1 with an
optionally substituted aryl, optionally substituted
heteroaryl or optionally substflituted bicyclic aryl or

b 'w@é(é:rl ik Porb eidl Qi‘SQﬁ ﬁléﬂvm &Eoﬁb&ﬁ Fof $leSedWpilibubichs Ci)&lfbrrkd’lﬁﬁlbbﬁl&h of the
Fi Igrressent mverﬁon ) At eﬁJroges%Eo eggcapt%ﬁmgﬂla%rs SPRLE). T € active

group suc I oxahor ol'ane group forned
f rom h]ng{lo@\‘{e g‘é}oqh%qrﬁﬁnain%tfoa ﬁlso pF(BJIdes thag%eﬁ\gqalé;omposmon comprising a

compound according to Formula I as defined above and one or more of the following: a carrier, a diluent,

and an excipient.

The present invention also provides a method of preparing a compound of Formula T above. In

one form the method includes combining a compound of Formula I1

R4 3
R5
N—re
H,N N
rR7 Ri

1
with a base and R6S0,Cl. This method can also include reducing the nitro group on a compound

of Formula TIA below to the amine.

R4 3
R5
N—ro
O,N N
rR7 R
A

In another form the method includes replacing the halogen (X) in the indole 3 position on Formula

11 below

RE  x
R5
N—re
ReSOr~N N
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progesterone receptor activity in a mammal i ncluding
non- human and human (nore specifically female). The
nmet hod conprises admnistering a therapeutically

ef fective conposition conprising a conmpound of Formula
|, or a pharmaceutically 10 agceptable salt, solvate,
enanti omer, racemate, diastereoner or m xture of

di astereoners thereof to a patient. In a preferred
enbodi ment, the nethod conprises admnistrating a
conpound of Fornmula | or a pharmaceutically
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0fa n@dicmiam G REtifzor antelieatingthe Hifaattofipne omafiore ofi Ieiendliowesnmdpmetfigsfs, and
tngg%lﬁgﬂg&&@gelloratlng the effects of one or nore

el onyormas, endometriosis, and dysfunctiona
bl eedi ng. WO 2007/ 087488 PCT/ US2007/ 060626 -5 The
present invention also provides a conbination therapy,
adm ni stered either as a concurrent, sequential, or
intermttent treatnent regine, involving a conpound of
Formula | and one or nore of: selective estrogen
receptor nodulators (SERNB) estrogen ER agonrsts ER

e - . . e o, s




DETAI LED DESCRI PTION OF THE INVENTION In one formthe
present invention provides novel conpounds of Fornul a
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wherein: nis 1 or2; R is selected from Cl1-C8 al kyl,
C2-C6 al kenyl, C2-C6 al kenyl, C1-C6 hydroxyal kyl,

Cl-C6 hal oal kyl, Cl1-C6 cyanoal kyl, Cl-C6 al kyl aryl,

Cl- C6 al kyl heteroaryl, C3-C8 cycloal kyl, Cl1-C6 15

al kyl cycl oal kyl, Cl1-C6 al kyl df cycl oal kyl, C1-C6

al kyl heterocyclyl, heterocyclyl, aryl, heteroaryl,

Cl-C6 al kyl-0-R9, Co-C6 al kyl C(S)R9, Co-C6

al ky1lCO2R9, -SOnRl 1, wherein each of the cycl oal kyl,

het er q(ﬁé/ Jssb’rlt mveﬂtﬁoyl |a]sso ;@(ﬂldieshl%&ﬁtf @fdhYerapyl, &inendterd ¢ilh@ ks a concurrent,

osﬁgulgr%ala(ir f rrrélu%st{eat{n t1C amg Env@ﬂng\flxl CI)I‘%O% ofaEl oh%!la I %I oge!: oy m@t% @f

one to three gr.oups
i Sedtive ‘-‘d‘i?é?nlf‘}ﬁe@é Pedulaioes (FERMIT. eshiogPry ER 2geits E%jéltagwtﬁ selective androgen
Gleefic nabikaydrs (S QIMEF othadrosd-dedpdsing 6im@3(Coidngalsis, ythtago@% [@8gestrone
aPéWLsﬁnsqughoérﬁi rl1s't§ggdmodlggérs a3 al kyl Cl-CG3 20
hydroxyal k | NR12R13, Ca- C3 al kyl C(O R12,
Co-C3 al kyI C(O ORr12, C( O) NR12R13, C(S)NR12R13,

CH20R12, -SR12 DE(A@ED@@CRHQ(I@)I ONQII@WNTION

- N( R9) 144k dNR I Bs3nt inventifnBhboRiiés & btimdundNgtRdr2yus( O) , , Rl 3,
-N(R12) S(0) nNR12R13, -C:N-OR10R4and -gyclo CN4ARO;

provi ded that aryl and heteroanyl arfée’not solely di,

or tri substituted with dR¥&qQx ituents; R2is
selected fromH, halog rRoCl- C6

hal oal kyl , C3-C6 cgeroggﬁyl 25 alkenyl, C2-C4

al kenyl; R3 is selected fripm aif optiional |y substituted
aryl, an optionally substiggtegzhetdtbaryl, or an
optionally substituted bicyclic heteroaryl; wherein

the substituted aryl, substitdted heteroaryl, and
bise¥gd-i ¢ heteroaryl are substituted with fron1one to

t hree grouns i ndividually selected from hal o,

OH, "Cl1-C3 al kyl, Ci1-C3 hal
cyanogﬁkyﬁb“§§m€5%aﬁwgﬂypf %ﬁ“@% gﬁw%%v chég%%gwwWIChcs
s M«f@%&?&“ e oah a5 e,

YRIQNY: Y€ SH9rdteRlo Y, Lt 0C ) i 1, C1-Cs

d{gg’:%?z ot %@céﬁééwg?)é@ vﬁ% %fl\lé%%loaﬂcyl

- R(RBY B @)vmzm@ryl lisgd Rb g pop iy pRIom g B ey hecisty are
N@%%ﬁ?%g% one g/a:thte 93?2? 1m£ui%fy§§$om ccb;\fl;{ oxo,

- amn Cs alken 0~ 1 — 1, Ci-Gs
o et e s T s s,
alCkS AR 13; o@paa smyas(O)an@c&(Dmmalwoalﬂ(l%g/)p@)lmzmé
Selh(ﬁ@i)@t@)dkﬁ@ NEChs@Hr e, kytk12)3adpNEh2@) @aliloprlo, sdd2y@BCN.RY;
h é)fowge}é tHat C%img%ﬁr%&bgare rImE e dlq)r tlg%@lbstlﬁ‘! {f\V h%%(&!y%?}gtm&s

erocC CaPS/ eteroc

al kyl h B% is pedsaiedfom Fodeles . Gty 10%% Crﬁc(ﬁﬁ)‘

wheesl, 0-eathnyaf the cycl oal kyl het erocycl yl, phenyl

an (rjrb h ekt%rs 9@3[:%(!1 i{ronl a!n%ﬁtﬁ&ll? uﬂslﬂﬁ{ed §§'1 g U;lu@i{ah%/su@ﬁtuthd'heteroaryl oran

S lthg)lfqul? ﬂlli"glglteémﬂblfbﬁh‘ﬁPWQ Wéxeliﬁla the su\ésn%{eg ar?lpsuf)sg) tut clheééroaryl and bicyclic
heteroaryl are substituted with from one to three groups individually selected from: halo, -CN, -OH, oxo,
Cy-C5 alkyl, C,-Cs haloalkyl, C,-C; cyanoalkyl, Co-Cs alkenyl, C,-Cealkynyl, Co-Cs alkyINO,, —OC,-Cy
alkyl, ~OC;-C; haloalkyl, C;-Cshydroxyalkyl, Co-Cs alkyINR12R13, Co-C; alkylC{O)R12, Co-C;
alkylC(O)OR12, -C(O)NR12R13, -C(S)NR12R13, -CH,OR12, -SR12, -S(0).R12, -8(0),NR12R13,
-N(R9)C(O)NR12R13, -N(R12)C(O)OR13, N(R12)S(0).R13, -N(R12)S(0),NR12R13, -C=N-OR10 and
~cyclo CN4R9;




three groups individually selected from hal o, -CN,
-OH, oxo, d-C3 alkyl, C1-C3 haloal kyl, d-C3

woyentoat4syl , C2- C5 al kenyl, Co-C3 al kyl NO2, - O€LTM382007/060626
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al kyl, and O -C3 hydroxyal kyl; R8 is selected from H,
Cl-C4 alkyl; 10 RO is individually selected from H,
Cl-C6 al kyl, Ci1-C6 hal oal kyl, CO-C6 al kyl heterocycl yl,
Cl- C6 al kyl cycl oal kyl; Cl1-C6 al kyl aryl, Co-C6

al kyl heteroaryl, Cl1-C6 hydroxyal kyl, C2-C6 al kenyl,
C3-C8 cycloalkyl; RIOis selected fromH, Cl-C6

al kyl, and C3-C8 cycloalkyl; R | is selected from

G -C6 al kyl, -NROR9, Co-C6 al kyl cycl oal kyl, aryl,

het er qar sl and W@t @biindeftRdentlSel@tey fron I hdwg taBY, &AL §HCogkO L <s

t | | I 0 3 groups
AR ek o S L0
al kyl ; RS GORIS Carléylu e i Pfe %r“él BB §Co
Clliy@6clalicky heperaGihiyCR” Kradliotbtieydyslyl (her@ Cr-6) Ry heigredndafoldy | ;
C 9ﬁ10k Xrlda 'NYI—%EZJ(OQ@' $Href e!ﬁ:}f bﬂleetc?(ﬁdalﬁﬂyﬂetero@alyl%enyl artl{(ll heteroaryl
b e e AR Sy BRI ol
f Greprgroupbindvigyeliyfselected oy halpu V. F O P Gurte Pl Coplogil, Ci-Cs
aEJﬁxydalkyl QL-Bikeay 1k ey lakyl; GBC.ad; kynydnd CALhyd@Bydial; oal kyl

%Jegﬁgd@;lln H(El | kyl cycl oal kyI aryl, Cl-C6
| k | t - | k
g| kyl & 1§p68§%1%;;83:¥£%@ fl-Céﬁlallél C@Eﬁl&)&}l (,a éy ﬂ@/lhetl rocyclyl, Ci-

whetigleyvloaiang:nCias aliciieyl.cGuels el lhetpoaryl, Fe€dydeydivy|Cr Caafﬂvryl Cs-Cs
apdiohsf.eroaryl, 1ist ed either singularly or in

combi n t| ogec\{md%[%mg [@yyb arﬁ? ggﬁ@zi)ﬁ(yl% optional l'y

subst i FUEE I ndi vi dual Ly
sel ect ’é]d isfslesiprl Frefh: ocl-c,.; E%Nl TRIRI “‘y@fﬂ"@?’ > 2l Ry o the
h adyaad ﬁéyé}oarqurbdps(é}]a ﬂ@Bnahy gibstxigdivikyfiom 1B gmovostifvéviduflly satrcted from
ﬁg e(hrl\f gug,tlrps i ncl ude: heterocyclyl, Cl Co6
yl eteroc

I ryl, . heter yl,
and c1ResnGt R o ﬁ‘%‘f"g‘fag%sre ‘ft"’%pf\ﬂlfr‘%elrI e?ndqé%\yq g b hel 83(]E
s albgtyelbalkyle drwalkﬂarﬂr ﬁcr-ﬁ:siﬂlkﬂhﬁteg)af}’g r?oquydrmdm |Cer9eﬂﬂre§yl and Cs-Ce
S%J{cﬁﬁrkﬁ»d fromhalo, -CN, -OH N2, Cl1-C3 al kyl, Ci1-C3

hal oal kyl ., a d raxyal kyl. More Preferred
gr oups I%/adhanﬁéem:qhi acﬁ%tgbqu I;ther 1 3] di oxol e

benzof troeafym, Mop el rogws 6’} RripidF S %‘}ﬁyl Ci-Co alkenyl, C;-C allyny, Ci-
b@:@zeﬂﬂalhjrl OQII[E ﬁ}}éloalk}mmlmnf-l@d@ﬁ{yll aryl, C;-Csalkylaryl, heteroaryl, Ci-Cs alkyl
’h er{)iinllj yé:! rC? mat%xgiyll 14]SQ|RQ?( larQl)d Csaﬁ’{yl% -R9, wherem each of the cycloalkyl,

hg;ergciryﬁ%},g?yg %%glﬁt?galr%hggrgeblrer >yropm comblnrhon WXh #n alkyl moiety is
1, oBtionady hryﬂiru@d wititfepion 120 3 goeips 1nd1‘fu@}1|a.lgﬁ§}qcted Froveigle- 'ICNOHW NO,, Ci-Cs
i Az 0]-¢lnalodisDRE 0ZOfhydrs@dlicl. - onyl , i soxazol yl ,

n;‘ﬂ Iri]na llj‘ryaf]dﬁlrer fm‘?ll1 ngtXered R:l3 grmgy ﬁl&gdgl S erocy@])ﬁ 'cP' bﬂﬁklylheterocyclyl aryl, C,-Cs

D g aicioe o) G e BT et GG S g 3
t @tdummddrduvfllu peiporyd fomdmld, -EM¥t @@Mr@ﬂyr@hﬂl +Cs eedpeliyyl, and G- Cs
aldy substituted with from 1 to 3 groups

|nd|V| al_| | ecte fro d-c3

al kyl , % Pycgn dggi“’“%ﬁf?% inc Pf’s’z"rﬁl r°6‘§’<yaﬂe?<z% A\IO% Cl- 3

2l eyzh 1.2, 510G paiRD mmotm@bwwomee%mymfflhyewbeﬂeéwmyl o

ZQQEIAIQB%%BCT 3-biSRA HLBQH 2 B-dihydfo-tbaoimiderob f-eayt, 6 @,-dRE dro-indol-2-
(ﬁépﬁ:ahsn CL&AQ?rnyFlnd&@lyﬁlx%lyehzoﬁlggﬂ 9@/1 h@!{ﬁgﬁh kﬁé&)thaleg;l ﬁ@nyl

et’eroc
Ry Y B o T NG ht EPBEgR P et
Conieolyatetkty ARGREIOxnd @rahydropyrenyk sactR@tiongly gebprisutad width fiee! to 3 groups
CLn&%@duaiylgerJicted frokr: @t@o akky lopy ch@at ks kixy1a0 3lﬂa<§aﬁ<mo cytt:,J hydroxyalkyl, -
esen [ e withinits
@8 * %ﬁ (r%ﬁ¥n2n§p§n Zggﬁﬁgﬁa"?gﬁﬁﬁﬁ non-
nallgnant condi tions such as nyonas, Ielonyonas
(uterine fibroids), endonetriosis (adenonyosis),



post operative peritoneal adhesions, and endonetria
hyper pl asi a or pathol ogi cal sequel ae due to the above

woandios74sss. The present invention al so i ncl udesTmisen07/060626
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treatment and/or anelioration of infertility; contro

of fertility; femal e sexual dysfunction; and
gynecol ogi cal or nenstrual disorders or syndrones;

such as, 10 abnormal or dysfunctional bl eeding,
amenorrhea, nenorrhagia, hypejnenorrhoea, and
dysnenorrhea or pathol ogi cal sequel ae due to the above

di seases, disorders and/or syndronmes. The present

i nvention also includes the treatnment and/or

amel i i Jrre@k6 ddubd iGMAN tC, COAMEN, 10,-CFIRI08IkIE MC,-Caglkylheterocyclyl, Cs-Cs
car gl nP IEBET ﬂ(ﬁgyc? no& 86 gll{eq{]-lnﬁe%rog}fclﬁ Eh% Ch bsea biROR 19V &1 ¥nore, R6

bPEEY: 5 ogi cal sequel ae
daémt@wﬂhgﬁéBBﬂélﬂ%§€%§%§mﬂdP§BFH€F§ and/ or syndromnes.
1 5 Thertt gesnt invadkinlaBd ootatiplars witdn iisn@bathareatinent and erpelipyetion of non-

ﬂ]ghaﬁgoﬁdﬁomsg&h Es%g'%étlélg?@omg Q¥dpind fﬁ)gﬁﬂs)agnﬂdﬁﬁmosm (adenomyosis),

It1on 0) nt aC nj
PP AP O L TR S P ats T R B8 o do o

r esditians.ng  bi ol ogi cal sequelae from such intervention.
The p hfh%%t@ser';t AHv&RRSRS infiekahaatheant in&’&&ﬂlblmfaﬁmdmfeat@ @pitrol of
0 ¥ert111 | maf’iless?glall 7 gjhc%gx? gnd%y egoﬁ)‘égﬂ Br%ens@&a‘i Jilé&d%ry or syrfdl%fngsr sichla8)

any l al klee: b o ere oe a Ie resgdoiﬁ enorrgeaor
a?}WPYH’F N R dipg PEEEey N BPR e
a pet@peini Stuclagdut AYE Abese diseper dspraérs adomingongr parti al
ant ag oﬂle Jesent@REheid b Hlﬁlﬁﬁs &M&ﬁ@i‘t and/l)ﬂ'hnkltb&n&tolf tflishbht@8nditions such

|IIustra rein th 0WI1 d
D &1 CRFingggas @?F%%Oﬁaﬁ% ﬁ)fn thf 1herous 0 a:s]taétofe%)gta ) 6051.&@ or%gtf?mgggl

ren&%nmwgﬂbﬁ®WPéﬁﬁﬁ¥mﬁﬁ@ﬁﬁﬁpﬁ%ﬂWQWSGbneral chenlcm
ter ns uUsesn ithdilhen G@sid nklde] oMo Ok linicxdpouprrebslatvardetvmregulation,
e i : . | aBESe gefeQkpr@¥ TR (8 resultin
%EIOIP ?ﬁ ]ﬂl%? %aggan olfthyéééﬁl)r ag %groﬂ%[baa%; j & g Orp "Cl- C6 g
aIbR&?F‘“al ﬁe@ﬁelé?fé"mtsb"héf‘ %YeFt’e?P ght or branched aliphatic
chai n @fe plras triisGesesaridxd tp repbrsranodulytipnd o digpedserpadiets@byg poarias gotiviy”
t Rl 6 Erﬂ"phy@&l)lkéfclal dls&ﬁérdﬁan&rgmesp@ls&& dminkdAdtieBE a receptor modulator either

zfes%:a]%o;rlul%taanl %omst paglal agon%s{) or g %}f%&%ﬁurstaarnx rnm&g?th&c%% ?g n atom

e
refere h@]@dﬁwe@é@%ed howia e f?g‘@%i‘lgl"i’ihcﬁtﬁﬁt}e Gtﬁjﬁf”i pBWt Qhfifagpmget of the
S Ullsitatell preupt thd Aeinttglpytiongf bepoleelr be an al kyl ene group
l'i nking the substituent to the rest of the referenced
nol ecul e. The term " Co-C6 al Kg™ 30 inplies an aIkyI
group as indicated above, however when the term Co
appl i eSenetalpbengakiprins gredip E?e flegoripfipp of spraRoBYqp hereindgselyd Rear their usual
e r’fiﬂ:ﬁ&ddgmlt exarﬁplréethertaﬂiacpg alkg),"@f ml{ﬂ?(s)&)kylabd‘ aeh aldylT efots koy stragght or
I rﬁaa?hﬁ‘ia&@gtévg%?of C‘[ll‘ orrllcét%rgns Ts 0 fr%lse\:/\éta{eg,%'ierrk hﬁ(yl means C1 Cs

nki ng group
al d&sin Vpleg ppgm@plkyylﬁy}ed tofthg pongg(h ﬁ’f) paébon go@ a]égé ZERVNS At ﬁtfached to the rest
g r@tﬁ?re{eﬁﬁcecﬂm@&ul@ﬂ&h kg @iyt bonptiationdyith a substits@ dhelabyleionp qaelzen
ertieh 08;}:] lgxﬁﬁ%tﬁé éuﬁlsﬁtugﬁ @ Hlp restGAhb rlatﬁ@tjcéﬂ%leglﬂe ahe t6Hn ¢ @0 Ce alkyl”

triple bonds

d d@bbreéand]kyltgfomms éldlﬁaéqq&bqv% Oﬁ‘feé% Iﬁafl thF ﬁrn{ (lf;f éppé?s the alﬂ(ya{]gﬁoup 1§ not present.
d oo bisemispdiche it thepénginyg srdw (st #achidizecton fhenys ol reé‘qrenppgﬁmleCMe without the

cq%ﬁ%&@&hhemréqme&yoﬂﬁs PCT/ US2007/ 060626 -8 The

e SRR S Bl s ot -

e neuhpeis mean et thewspecive 81§UPa PR PG5 XA é@ﬁ&? PO“SSAO%HW boogp)- Iimore
MOk &itole doM of HiplBBuyid 18 @re@tiinr tdl group, &g d@ble ind tripte@onds & presprijugated or non-
SU%Q CP jral or regio or stereoisoneric noieties as
substituents are also included within the scope of

the present invention. 5 The term "cycl oal kyl" as used
herein refers to a cyclic C3-C8 noiety having only

carbon atons as ring nenbers and that each carbon
atomring nenber includes an appropriate nunber of

hydrogen atons or is optionally substituted with one

or nore substltuents as described herein. It will be

o . 1. i




termal so contenplates that that the ring can include
one or nore carbon- carbon doubl e bonds. The term

wOhet7@sosycl e', "heterocyclyl™, or "heterocycl PCT/US2007/060626
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refers to a 5-10 nmenbered nono or 10 fused bicyclic
ring, which may be saturated or partially unsaturated,
and can contain 1-5 heteroatons. The term

“heteroaton as used herein neans an atom sel ected
fromN, S, or 0. The heterocygle, heterocyclyl, or
heterocyclic rings can optionally be substituted at

the ring carbon, nitrogen, or sulfur atonm(s) unless

ot herwi se specified with one or nore of the
substkmuﬁﬂhﬁmhk&®ﬁdmh&hmwmeEﬁ& ‘Detselkpt Y&l ds ekanylNgd pigilar terms
a&&%&%& ssuld spe&ﬁe% ?{u@ﬁw&qmﬁemgg%& tnay%e@ﬁm Mgs yr e

eterocyclic rin gif% e 0
aﬁ%?“f?%‘f’ml%“"]? @Fﬂqor TR ét?f?"e&m%é P&Ftﬁﬁ% é%bft%”e‘a BUpe PR é‘l’ ﬁ‘ g e
benzof e rogsdnemeptiodi oxar ane, hexanet hyl enei nmi no,
i nd 0| Y’l"he terxﬁ %%dlkﬁ’ois Mded he%rr@é}@tb b E}th Ricp@sistdiatiyd only carbon atoms as

ﬁ Ig mem ahﬁl tgg{ each c Q{oni nng mrr%&)%r 1Xclud%s ot !lp%r%é—g eynllmbel%@ﬁirdrogen atoms

" er] 1;()(;;1);@5{5’ étrbgj@.ng |Wi1tb one @rrmoreépngqq fsépsa@y%lpe@m Ft gvﬂl be understood that the
URAeNS taetplhies tematht hdtcart ividednk yimogcgbip- dadon dathiedetie d
to th %Lr?‘rhgc %{&!:19 '*EQQO&JB@ &@ﬁem;ocﬁflc ?etfetrsa@mnﬁemt)@edtrrja&) or

rest of the reférenced e or tructture S
ﬂ]éed&c%% nné I‘Vglﬁbmt’y&e Sa&F Préaﬁ%a P, jite cafahzon afn 1-5 heteroa‘roms The
" lvaoh Gretbrbeyoint” amsedipereitimprat o iptom setekied fom™Nb Scon OaWWter@ﬁ/‘éﬂJ‘ﬁterocydyl
( aisnetgﬁiyﬁﬁ rifdd Géé%itmﬁdll@ﬁetshﬂs&tﬁtaﬂt ¢ o A, nitlOgen FDYuBr Atth() unless

ot ervmsess%lcx? cI Wel‘g orflerogrl;ln re of tl% sub tlgeﬂts 1&%%81? ?o‘w ITIQB h&%c@% ggg is attached to

resen I nvent uor gal k (g .
e j@a ﬁsfﬂ'céced ta:rnpqpua%?r m{uﬁws Blo?ﬁf mone:pﬂtfg)cyca? rélg%arregeéefr? an another
T lvem tpesferred hbtyroky ax @b yolide aslzqnlsta)denh dioiane, haafnesthgleteiynggq, indolyl,

a hsgc}ﬁinolglr rgdﬁﬁlol%‘d %@ﬁcﬂdﬁ }%&*dﬁ@l tpprol , QfnoDie@zol YA tﬁl&rydrpholmo Asa

u
afctr%{lgﬂetae t?nB atllﬂ'g‘etfr%(fy‘glrc e(ﬁ %%]heterf)c cle llseuné;e%(sltoocgo %neapl thatsﬂﬁglkyl group is
t higwelmd o the Tiwocyatgand menowmfwcwntmtwt e ﬁrer@g}qed mejepulpr gigpstiructure
hesrﬂelamylrgeﬁﬁbﬁu@@ne@mu@ kyl group attached to the
refer ejnf]h ?egm I:H‘?i 05].%7&] | a? \Ilsg({ hm@g Ee'i‘elrsqg]anta rgﬁ)gﬂz (asvrfoéd @&e%%&&% Wlth one

atom e term t1ona f Fstltutet yl " lkyls
r @fayrhalogtons se‘g?%ftd ﬁemgr%rFétané Forieste)! °“1‘S|° errpat Fraiog,A{ors
Nir etaingls, diflngdnethel eroomso ik ge weferisd.cycl i ¢ fused ri ngs,

S EC h a ?}ﬁ% H’y]'%xyhﬂc}m ats ﬁsgd HeRin reﬂéﬂﬁﬂ W allyb2Rb SydiRREwithdDe or more
e ren \N}
S lﬁ%g?x?]'[g{?fl% dv ér% ehcag:bon atqm of ‘%é ellfy?groug 1S a%acheh % the refe] %&Qxced glolewcl;u{e ﬁr portion

e aryl nol e Substitute
omsreey nore substi t uents listed below. The term
" pheny Irte 1@ “alidpt oORAC |G aBYrDS hiied hitebdefppite mydikyl srad grdied tothe

a@efééns’m!ofe&ne%%o%é{thaé’o\fw& oﬁygéda%gl carbons with an
appropriate _nunbe

subst i {H'¥8 PHe y‘ip“‘f?f)l yé%/bﬁm‘&%ﬁryh é"\;eés to %)W@‘Q 57 PR e m(’wty  Mustcativearyl
s wpstidsindedsn®naggliclod dyeid fiswd ingy sadhteateinetlinied méenvh qq@hylene

C %ﬁ&@fﬁ%ﬂe bR, ah@hdnkal weh abititutet, ey Bmdidy oﬁrﬂbeal]lbktyﬂted with one or
i ety Qg}lmdg ed by an aryl group (as descri bed

aﬁ%?\r/“?{s or Tl e, C1-C6 al kylaryl indicates. that

an ar yhegers ulfsleliyé %PP%E%%WSPW@%PWI "CETHP RO Teofely hvie € ring
al ckeydnewieh af Eproprate naditgt: ¢fpitogénh@me. @Si1obtionaily suBlin@8 phenyl moiety can have
al Fé’ pos: I Lubétlﬁlm@i&rs ﬁ&é&%go& Sradhb¥Bo hesde cle;onst he referenced

e Vi a
Benzy! Thers sl pa iy dy 5 s d S by Fo
PEI#yS2007 410606 Racates glat"ﬁlheyl e dthpbeddy fb(ércy plicyt meypty (or alkylene group)

" hel &k Ql@femg C1CC6 alc@fr@isSttdcbd SolikkSdst df the Rebrefded molecule via the alkyl moiety
u su tltultl Lls ]r% ng ing(s) that is/are

éra eXnt bt arormt’i ¢ character and have from

1 to 4 heteroatorrs as ring nenbers. Heteroaryl, or
heteroaromatic rings as used herein include nonocylic
or bicyclic fused rings. As used in the present

invention, for bicyclic heteroaryl or heteroaromatic
fused rings, both r| ngs do not have 5 to be arorratlc



ref erenced indol e conpound or substructure. Exanples
of heteroatons include: 0, S, and N. Illustrative

wexenTpisess of heteroaryls include but are not | PaTSE007/060626
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to: benzodi oxol yl, benzim dazolyl, benzofu yl,

benzot hi enyl, furyl, imdazolyl, imdazolidinone-yl,
i m dazol one-yl, imdazopyridinyl, indazolyl, indolyl,
10 isothiazolyl, isobenzofuranyl, isoxazolyl,

mor phol i nyl, oxadi azol yl, oxggolyl, quinyl, pyranyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridyl,

pyrimdinyl, pyrrolidinyl, pyrrolyl,

t et rahydrofuranyl, tetrahydroquinolyl, tetrazolyl,

t hi adi"[ﬂ@t@ﬂnwleter&lbl. "aZ etyibarontati”ackdrd vy bupstithte® or3nsiryseimted 3tb |0 membered

1rﬁlg(;,s)4ha¥ 12/ ar%)zolq (%red to exh1b§%.811n§f3 gha}{i!:tﬁ ax]idmi\% %‘Xllﬂ i to&@lger.bm g

ess ecCl e COI’]d ra{é)% i ; edrings. As
My dleiptoargy or heTSOBAie SRR wedibgpip ogfude g >ﬂf&? r?ﬁy‘i‘ Rl
hetdet Batradasinveatin, (B eicglibisteiobyitoeigteyprotptio frged opes.ppfh Bogg flo not have

t tla Be a%ﬂgt?’ct |F(i;r léiaﬁlglte %e&&f@s%@gcygl% |nﬁ)é§/are ﬂa@ud@@%ﬁﬁiﬁhe&@ﬁ@ﬂeﬁhﬁ‘rﬂhﬁ@l

21%%%?1‘@{13[}{: ngs T.%g:ss s%emgé/dtto t%uciontg;;y t’l;n ar rrP tic rmégldire\éﬂy attached to E;he
sugfetancedsindoly p(yqlpounh er[s@lqslgyaip.lw Exa@glgq oglgfe{ggﬂ)ms lléthléﬂ' 81‘8 and N 1lustrative
h&ﬁrﬁﬁe@ GM)tharMerlé iSchidéBueRcedintind b efeedodibxolyL, mnglﬂuolpisbenzoﬁlryl,

ePZf(]) h1err1?/1 %Lﬁy?)frm z@lyl%ﬁlﬁigzo 1(]1][%5 }ll %@%lz!)lyne or 1rr11cﬁzoﬁ§?f@in nﬁ‘(ﬁiogn indolyl,

rou or ol eh % n@g X 01 1111'1 1) ylgzmyl
i §°th§%§t 1?°Pi1}%°éﬂa% lf%azalﬂem‘a? 0 a‘B*t?r t9 %Zuérﬂ y]r ‘?y d’
heyt2ily1-pyidgqiyt aridyl, pytbitingpekaliginy, eYrSPIYbWr?héfM’f%fethEg‘ﬁ’éYPé’qb‘POlyl
m&a%olhmmw ShiazdI] %ﬁiﬂ&l&tj j-thh@(m;tl 3 2janekdnd @riazdd@b @, thiedgi\end isomers

C%ﬁ% alfl(? S pec%ﬁl E%e coﬁr(ag#ﬁ? heteeoaryl d%tef&%hr?%&wﬁy mg'lldl‘égg’ G

abdieydatotaty pan pEistituted %@Waor merg oity SW&]‘F?H VStV Co- C3
al ky INRI2RicdpnoGa abdeyth G Q)R "o Gpalgautstinkeg! @ OpEREY, when

%%1%%%%@& %ltgl%ﬁmegc%alﬁ' %%&ycly‘l %R%egded to refer to the groups

&W@m Vi uallyN( ]ﬁf%}j 1& V;ngl)ﬁfl%‘l()l) group or moiety and means that the group
N(s Rb2BES)th orhlR @R]_s@)stltue@s KstediRargin- typ@&lbq gt eRplpgiRqly by replacing one or
( QR hfaRadnk, Yrns WBshuboisicRal: hdd LN ZOH oo (“ONET, € fikys 4-OpifaloBlkyl, Cr-

a%S' wh ‘F k@R, d&‘E'.bVA H@Jd ¥ ﬁ@kﬁcmih;d;&mwl
a|ck§@&@mi%oéé@§@%§%pm uﬁ%m%c(ommzms -C(S)NRI2R13,

aI dzqybimet sroarYD)LRICLSOENRIZEE D XYEP(DNR ICRIBCHR BKRNR 3,
@S' %1@ Y S0 stop w1780 €044 BRl12S WRSS dnk RERdpSordilyRubstituted
s el ec

ron1the stln e o c.
,\@azo]@_tghere@l—_ eg agii %gﬁre%g,é&gﬁ?‘lg %duaﬁyd_}&c&%gor&zH q,\l Cs alkyl, C,-C
alhiestkyll ,Cl-Cmgl,cyl;CdJ@lwg Co-Cs a&y@twg p@@s hych@(y@jqﬁ CxCs

- GIREERER C;-C,ORky1 - SRR subNRERR3sleca tom GrdbuORDstind e, CL, -CN,
t eN(?”hCL? oy 4z cﬁjeﬁﬁfﬁ' b@ﬁ cfeEl. d;@ﬁ(énfleSC(@lei heossrrpaunds

I Ave h
NGRS T R R e

sol vol y&item tirodngst@escrpasdsivaiiogif taompondiof tﬁl@n@nqoh fhat have chemically

c %?B%&Bl%ly QlfaavEdkegrduﬁb\éﬁ‘Jﬁe&o% by Mblﬁsl@ oﬁﬁl&r ﬂbﬁdwg&meumle:a Y,
actl ve

es.. 0 G a0
I r?elrgpﬁtlrid%ﬁ I’Lﬁ g\\;eém [?Scliu a e?lllarmac%ltlcta{l?l aftﬁ/e in v%agg IB g%& gcas cgllﬁfmﬁ ds of
d elris igr@tion kevef agiiy in b@g thelf 44518 anfbpsg degiagtive fopps Pl the G‘f‘l‘?ﬁeﬂ‘fﬂ{l‘ﬁ ﬁorm often
Ofofft@fﬁ @v@dgéa%a@ﬁﬁy afsuesahpatinitlty, br)dpla}kdl glgdd€in ¢ ompedibnprgdaiitny(see,

F_%gg g ARdaN ARGGER 1985, (8RRes include acid
Bun argﬁle% éﬂpo?9'g?o shvR t 1965, (IB&Rigs include

SRR N N S
d &fmddﬁfrdpmisby regaliot vl i par@iAcid eenppine iy astitably anpinga Sifmipls plippyftic esters

%h?lnéthyﬁ 91'0%)1 Cso&@glp@% Gec Wit NerBbu§Y bl ddddat ctbre @@l froficidic

3m gﬁsj’ﬁ% er\/\§)r’1;q C eqm k())Xndf %'(“: o Vgrﬁ%oﬁiere I;T% II‘%G?I% (ﬁlﬁzg g?f%rred esters include

esters (e.g., nethyl et hyl , propyl |sopropyl
butyl, sec-butyl, tert-butyl) or aronatic esters
derived fromacidic groups pendent on the conpounds
of this invention are preferred prodrugs. O her
preferred esters |nclude WD 2007/087488

FNANT" ] 1 1NN NN ™0 ] NS\ o,

l




mask groups including but not limted to -OH, NH, and
-COCH. Suitable protecting groups are known to one of

wekbd7los7488t he art and are descri bed in Protect PAG/US2007/060626
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groups in Organic Synthesis, 3rd edition, Geene, T.

W; Wits, P.GM Eds., John WIley and Sons, New York,
1999. As used herein, the term"solvate" refers to a
crystal (or crystals) of a conpound of the invention

10 forned to include a stoichjonmetric or

non- stoi chi onetri c anount of the conpound of Formula I
and a solvent nolecule. Typical solvating solvents

i nclude for exanple, water, nethanol, ether, ethanol,
%Jﬂﬁflbhnoﬁ@%ba&ahylg@ﬁ(ﬁinﬁ&emd dﬁbﬂl@lﬁrﬁlﬁddfbdn&l@ﬁth(am dn some cases it is desirable
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Onet I‘ICfOI‘ A ? aﬁe reacvelsma
armuntASBSfed‘Ef’Eﬁ‘?ptB‘UﬁH‘ ﬁﬁtami}é’aﬁr%‘? TR T & %ﬂ RPEFOr tﬁ P
t eculSh Giharas rvedethiitg ofamtiareroun fr alia reactjon pgegothsprictiiehdF pryitehe
uf%l@)q'l %vﬁlcﬂ ik ﬂi‘JPth%@ g%oﬁb%ﬁ@ BESSoWh Sfofctidg grolppatRehiiPhsed thotect or
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sk pfiskib ingigert e W@bﬁhsf%rpt@ff%sroea it ?g@austf%fﬁflsé ﬁq%?fl Prae T
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met ho dﬁ?s ugeﬁ MY, %Qtewﬁolﬁ{e reifelg fo a%ﬁnmr @rystal&}/ofta E(@@Bﬂn@ gF tid fhvention

aci di ¢ conpoun ?% ax ﬁ)Slna‘% u!laqlan%a

c@mﬁét&’r’ﬂﬁh‘f‘e& StQighiQTRSHIC BAEOR 3?1 é’mFtE% he Y

t foerti@blbanict Typival efivaila st yraieiodhidp ®a¢XPIyP1€aYY e pedpce et%"alefﬂl@d ethyl

agc@cat& Ia&toﬁeeicé)e&htﬂlelaﬂd dRRylrXdnGde. Wﬂéhrtlg:adil%ﬁt isowtkr, O Ganntydrat2 Gr 2
orsachd addition Sa{ott g’omgg mgc&refiﬁengfhycﬂal&efor half the

?t% LORFIT ROEH: Ofcoﬁme(nécé‘moun xanpl e salt's described
| ﬁowhgmew amopgs pigesten) ggy RNy Pt pmceuti cal Salts, " J.
Phar . 1Beose nstaddeés wherd Scofnfl@id/of the ingbntlof pédsesdtroidk OY@F‘*SiC functional groups,
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Cﬁa[reﬁ;f cegpo'&?flt galts arg ej)ﬁx?rueraﬁ Pr&;}{%re%?yemeith%%ga?ov)g rm g g?(% emi)lé/ E}; tgegﬁng an
Cexidixnmimersievit elbbise or brexesaing the Hoiie paaeund 10@? 10@5‘6%6 éesm flyded
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C %0!2 %&h arg ﬁgolrp%ﬁgd lﬁefeglsn Fltnb PG RSN RASIES$1Q for Stfblé, Gdtefifdmed from:
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asic

C oTpeUH pibafzing, W@xmw@m%wdlwwm%haﬁl@aﬁdé&c At F s selts of
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ot @tleaHY :i,cg\[e f(Er@sn tAgihgona tgﬁglmlftﬁ Vc%rrt])on a?oms can}é S;{% 1%% gub&lﬂlgnt grlz)up such as
Opih IRy koyp. FatR- vred Sf ismes andmdﬁmsmmaﬂf ma@sﬂﬁfmw nextk‘farab%‘ as

atr&%&e&ﬁ&a&lﬁmm £8iRta tafb- Bonkisdcbitdi@ted Bl tHiLiPveRlss. Likkgise, when the
an a t the possibili
 riapns By SRS ol SR S ANE Pt e 85w neposstny
m xtures of enantioners or cis- and trans- |soners

are contenplated by this invention. Likew se, when the
conmpounds contain an al kenyl, al kenyl ene, oxi nes, and

0-al kyl ated oxime group, there exist the possibility

V\D 2007/ 087488 PCT/ Us2007/ 060626 - 11 of CI S and trans

o - r o " o Al o s




5 methods that lead to m xtures of the stereoi soners
and subsequent resolution by known nethods. For

wexenTpseissa raceni ¢ m xture may be reacted w t RC&US2007/060626
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singl e enanti omer of some other conpound i.e. a chiral
resol ving agent. Reference wll now be nmade to
preferred conpounds of the present invention, which

are illustrated by Fornulal 10 R4 3 R5 R6'S(OR2 N
R3 RT RLI wierenis 1or 2jand R-R8 are as

descri bed herein, and pharnmaceutically acceptable

salts of Forrmula L. 15 The conpounds of the present
invention that are specifically exenplified and/or

d es@y dndeds ek ffims @t cigbids. Al euch istidesneekliusthdrgixitraghereof are

) ﬁ%&g}g\ge m@chfed Jn%e %\Qflﬁ]wlf\é %a[rt?chl%te%oémép L &EuewWared by

UL UTONOM ver si ons 7. . Preferred g of .
t HEhpdyEhEPBHD & B ﬁylll%’igéﬁre‘? ??e“ffﬁéea?t’(‘}?slwé%tﬁ'g“g?’é I éhat contain the
i nemdedeehies @it are gredly carived | Homitingy decled phi@isereeseny beoedpdrsd by

aGkaRsaRl iR §%Jl:&1§es§ﬁhé/s%§e@i§)meﬁElﬁ@ﬁbkdélﬁEEﬁresolﬁt@ﬁEﬂﬁ&vﬁﬁnethods For
d&%&%}qgraer%gnﬁé i rxl%rg e %e ﬁ%? X wa1‘t§1 ;Slgré%(ijel e?‘asn doerrgeg %E@r{ ?])télgrggﬂlfg d i.e. a chiral
bd??@lgm%ﬁﬁ@tt he optical isoners associated with
asy Mre Referenc€@ill Berbe@ta@aBpraiérret @APOIdEQ SthafresdnOinvrntion, whiclagreillustrated
alSRorif enpl ated to be within the scope of the
current 1nvention as useful for the treatnent of
di seases related to PR receptor nodul ati on. Gener al
Synt hesi s of Indole Internediat
Present |nvention The conpgunds| of the instant
i nventi on can be synthesi zed Rl i fied in the
fol l owi ng 25 Schengs,. Sl YTl
procedures. However;  the Tg M @ scussion is not
intended to limt the scopge oflthe E esent invention
in any way because one of &Ri|IRTn the art is able to
extrapol ate wi thout undue experinmentation fromthe
Scherres and exanples herein to other specific

Gunds within the scope of the invention. Many of
t h e r eaddmnt Sand RURS wraasidfseriyedhaeiprapdithermecgiicghie aceapigblt als of Formula .

obt ai nage dhsimds Sﬁm%feﬁ‘einﬁﬁventlsﬁkﬂ@ bk @ESHicAlly ertbrliffe@idiod d¢scribed herein
av, ael nlargg()il ar?d nﬁngbe?eg gsm% the l‘ﬂ‘(ﬁ%l\y fo% Ifél%%ra%v Oer._l,ume S%f’ for CI% W ULTRA

necessar rea start materi a
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:;Pg\évg dal':hg%aor%qenscgser% eagsogiate t“ﬁth %t %)élgl% ‘?og an t I Igtlaéalsls‘omers asiomateed with

b edsxavpetric presonetpmrrg £ epprpounds oAyl ere éaafpré@platrﬁ@ bRvithigythe sgpe of the
R3surrdndinvelton askieful Bt t6g tre@h@&it dRdabed fiBitedl® BR réddptofrhditulation.

el at ehoc el U, D8R RRARQRTARE REH 2007 QR 20

-12 section aré e purrgcose of | ustr I‘Pﬁ tpﬁ
var i ous  HeFPRIEs °fd‘Fe RSFRHTTEEPLPRS SCBRTFELH ae™ fpe following
| nSelntes. Bramplesnald ganeril pocrgtresatipwrger.vizerfdllating discyssigpfis not intended to limit the

S uJ@(pr bftﬂ%%féseﬁt i@tntibd g ar@%ﬂ&@&me RS Eldlﬂlﬂth@iﬂtds @fe & eﬁt&bolate without undue

necessa npus S.CO r th
hin th f
si eﬁi?elnmentatl?% ﬁl?m){he(l%sr})ee/naes and efiehméﬂes heregqu(i) (%1 L 601 Cc {:0 ounfls within the scope o

c O‘h‘m‘@ﬁ@% I\éaF‘y Hhemaasears Imd S%%%V@Fals cagfje 6‘1&6@ Optg{nefl Ffﬁafommlal
C OsifpOeH6 Sre @hdIlY INGilB1E RS oGReyIEyI inje Bt Wihbrafce{d@BiedgbrOy¥sd starting

ar g Qs %&%Qﬁl?&e X}epré)cgdul%g & aﬁ:@gected from standard techniques of organic and

heterocyclic chemistry, techniques which are analogous to the syntheses of known similar reagents or

starting materials, and the procedures described in the preparations and examples below, including any

novel procedures. The R, R1, R2, R3, R4, R5, RS, etc, designations used within immediately following



5 meani ng conpared to groups occupying simlar
positions as defined for the generic structure of
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the Methods listed in the Schenmes 1-5 are descri bed.

It will be wunderstood that the conditions i.e.

specific tenperature (ranges), solvents, reaction

times, and the like, can be nodified by those skilled

in the art to provide all of _jbhe specific conpounds as
descri bed herein. Consequently the Methods and

exanpl es provi de general procedures that can be used

to prepare 10 conpounds of the present invention. The

f @bdof ik REnd B oﬁmsmhgbneemhoaa thefHags ofsyEhdsigiegbomsoutnie pitherinvention
and}ohlﬁlfstratuégoval? ili o &?{%&ﬂ‘aﬂﬁéﬁa& dgnltjﬁosﬁl(rn aﬁci Mo! Q&ss%onymous n

I car box diiso Hy
axerti o&raq-a@wilh Spgar fsupg)mgn the generic structure or compounds of Formula I. However,
( diophRmydl pipapivioftdd sciRimes(obdibyitic MiEilin ydsitinns @ pdtxishresn i scorpt
m@kngé ggﬁ'&)@éﬁ't(ﬁ gumugﬁng%ngémﬂﬁtabdéh&ﬂl ko X keflic sthbdEof compounds

0 1,N R
Tloﬁ ngrravﬁ% gﬁﬁc@% 9% ngsaog ée/ o%e gkthodf Fs(eg m?l)e%gtgm?_s)é -3 are dscmbfetil Tt will b
p aderatetidihe t@wpr@ﬁw ée. bP@l@@ﬁ%W@ﬁVl 3PeER ST rﬁ%o? B‘B“é ﬁ‘%fb ke, o
EbOAGiifed tloseariBddad te: akttodovide Nyt sperifia @smple@dsl:® @crib@idiprrin.
P %01%? Béﬂ[l}etp q\/lé’%t{&gﬁ g e%gnpﬁeggrggc)e gll-e@(p;ocﬁ&):s%ﬂla%b@aséa% prepare

romJ o nson they Catalysis and Chri al
T@@WH&WB@W@@“?@mﬁmNWR nmeans that the observed H NVR is
consi sTizdlowing thrmt 4vé alibtelipidhyagetuged atereipdefiagde  HVDS
heyaget hyl cﬁleﬁjyiaﬁg@meu Konsidfot assi um acetate LRVS | ow

uti on s m Li HVDS |ithium
hz)}g‘heth i o x S NGHVDS sodi um

hé%ﬁhethyldF%WW@&?%ﬂ?m%NBBWN-bronosu00|nan1de RT room

tenperaturqmﬁHﬂEM§MMahxﬂN@hmMWmmW@A&ﬁ
abut y| agTRicitthdgki de 35 PCy3 tricycl ohexyl

phos hine Ts to f& e (p-toluenesul fonyl) TsCl

p- uenesd?? %%% TMoride X as used herein refer to

hdviabes, i .3.N-dimethBpmino@yridingr F WD 2007/ 087488

P@M@zoow ﬂ@@@&m@yhdméla&toﬁ@mwm&l bel ow, illustrates
Syt bl | n certain
;‘Pg&f( P ‘n%/ pr%l CI{‘I Qig(%&‘] Sﬁph(ts&ﬁno@crrrg&@é' g

can be uséd to synthesis
6E§WWfonan1ﬂ@d@6ﬁ$ounds in accordance with the present
i reenti on. diidyaemet es of preparations of specific

C %‘&@%&lﬁl aﬁo%s%@éﬁcﬂ@éii{bﬁllz)%(mbﬁblé apd by siolnl 1612 &n Mathey Catalysis

exanpl es and

and Chrial Technologies
HNMR means that the observed H NMR is consistant with the illustrated structure
HMDS hexamethyldisilazane
KOAc potassium acetate
LRMS low resolution mass spectrum
LiHMDS lithium hexamethyldisilazide
NaHMDS sodium hexamethyldisilazide
NBS N-bromosuccinamide
RT room temperature
THF tetrahydrofuran
TBAF tetrabutylammonium fluoride
PCys tricyclohexyl phosphine
Ts tosylate (p-toluenesulfonyl)
TsCl p-toluenesulfonyl chloride

X as used herein refer to halides, i.e., I, Br, Cl,or F



wdesroishss 5 in nore detail
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Tabl es. The "Methods" listed in hold text used (in
addition wth the reagents) in the Schenes are

in the witten exaRpTas$2007/060626
The procedures described for these "Methods" can be

used as general procedures to prepare the conpounds
exenplified herein. Schenme 1 NBS Br RIX or RL OH Br \
UHVDS (Method A); or W~N 02N O N H NaH (Met hod B);

or N1 2 Cs2C338 (Method L); of3.9 R1L DIAD, PPh3 (Method
BB) X= Cl, Brorl o0 oae 0O oo B.O PdCl12(dppf)2
CH2Cl 2, KOAc, DMSO, 900C (Method DD) O2N 3N 4 Rl Br

Br \ 1. NaBH4, Ni (QAc)2, MeOH, THE (Method HH ON I N
2. R6- SbRfal1,belpy, tiliustiaegendtiHy Ghetid sttbvds I pkefadinglGlain indble iderni@diates,

R:lwhlclz H) )-L'FBF4 }1]6996 s%%o nlﬁﬁ&gdgn% ﬁlac\corﬁ’ﬂa:(vﬂpaa}%esent 1nvent10n

F, THF (Met hod D(I}%E g ? J
a,qu o aﬁe%ﬂléof(sm&f ﬁ??alp(ﬁ)l arg Pm\gdegaelo a@ V)rr§ n examples an

[ (TeiB JYHPEIEIRGS” LEEDRI teRHE:d (lec@tl()m)EIthh@deaM}) in {bF Schavist drogscribed
D)in fore Btail B the lvntteh'gxamﬁ% Eﬁypgcedﬂ}bﬁes(cﬁ@a ﬁ@tﬂeséaﬁ\/[e\hocBGcan Beused as

5{%:\1?%0%06 ux%{“ di n&(:o'\r/n%éqgs% Irr)phﬁ%%lr l_rll

RL B10\ \ 4-A N
or R30Tf

Pd( PPh3) 4, Na2COB, LICl, toPtheney Et OH ( Met hod D) or -
N Pd(OAc)2, PCygs CsF, opr Sllé&:ﬁ 1Q$d 0) ™ 5
R¥% 1 Pd2 3t LiHMDS (Method A); F, )
or

(Met hod, or oN N NaH (Me’(thc?d B): > ON N

2 Cs,CO, {(Method L); or 3 R1

DIAD, PPh, (Method BB)
X=Cl,Brorl

B-B
o o0 .B,O
PdCl,(dppf),-CH,Cl, KOAc, DMSO, 90°C (Method DD) /@E\g
ON N

4 ‘R'l
Br Br
m 1. NaBH,, Ni(OAc),, MeOH, THF (Method H) {
— > R6
ON [\{ 2. R6-80,C|, pyridine, CH,Cl,, (Method I} 05N N
3 Ri N R1
100

R3B(OH),

Pd,(dba),, [(tBu),PH]BF, KF,THF (Method C), or
Pd(PPh,),, KF-2H,0, dioxane (Method R), or
Pd,(dbaly, [(tBu,)PHIBF,, K,CO,, THF, H,0 (Method AA), or

{Methed D)
o.
5°
1. H,, 5% PdiC, THF (Method P) @f\g
= R6
- N
w 2. R6-SO,Cl, pyridine (Method [ —
0. .o 2C. pyridine { ) SOz N R1
B
— 4-A
jon
O,N N R3
2 4 R1 R3X (X = Cl, Br, or I); or R3OTf {
Pd(PPh,),, Na,CO;, LiCl, toluene/EtOH (Method D); or O.N N
Pd(OAc),, PCy,, CsF, or CH,CN {Method O), or 2 5 R

Pd,(dba),, [{tBu,)PH]BF, K,CO,, THF, H,O (Method AA), or
Pd,(dba),, Cy,P, K,PO,, Dloxane (Method CC)

3-bromo-6-nitro-1H-indole (2)
Add N‘bromosuccinamide (NBS) to 6-nitroindole 1 (22.72 g, 140.12 mmol) dissolved in
tetrahydrofiiran (600 mL) and allow the resulting mixture to stir for 18 hours. Quench the reaction mixture



Pd2(dba) 3, Cy3P, K3POX4, D oxane (Method CO)
3-brono-6-nitro-1Hindole (2) 10 Add

woRbrmspssicci nam de (NBS) to 6-nitroindole 1 (RRTTR2@7/060626
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140. 12 mmol ) dissolved in tetrahydrofuran (600 nlL)

and allow the resulting mxture to stir for 18 hours.
Quench the reaction m xture WO 2007/ 087488

PCT/ US2007/ 060626 -14 with saturated aqueous sodi um
thiosul fate solution (600 m )y, dilute with ethyl

acetate (EtOQAc) (600 nlL), and separate the |ayers.
Sequentially, wash the organic |ayer with saturated
aqueous sodium bisulfate (100 nlL), saturated aqueous
Swith shhtk .G @69 Sakh Eridsll 40 sokidn, (60@ILE KiluielBB ethil poetaw RIOA) (6pEmL),
( an seParH[Te) the 1ayer¥b§elé‘1%nua Eye &%Hlll t&x&%’]&&mg fa%@@ﬁk&atlﬂ@aﬁue%%&m%%@% (100

trate ate to @ ﬁéﬁ &HW
oobh Wﬁ%@ﬁ%ﬁ@ﬂ%%@”ﬁ Q0 g e €9 d’i’ﬁ e ©
angiliheogunie layep ovgi Nagb 02 &nd Btter. oCogdenttayghe fijupte o sive vrxféiﬂm@h‘{ Fecrystallize
O/éﬂc SOM (ﬁcﬁlalomgl%ﬁe) and Eexg@t% nge 2(9Mi' E\E‘ﬁthe title compound (86 %). LRMS (API ES+)
3_2&@@}% nmet hyl -6-nitro-1Hindole (3, Rl= Me) Method

A A i t hi um hexamet hyl di sil azide in

t et rahydr of ur an 1(!(??;1 2 nm, 31.17 mmol) and net hyl

i Hhome 1 thgl-Grgitro-Whindde GRIAMY o a sol ution of

3- br Onﬂaetﬁodm h&&mhimmﬂ%&hﬁdlm&u@h tlsahydfd furdS (3IPrRIL) 31 il himmol) and

réjeégil 10%dervlag |4f1 gg morﬂ t0 a sol(ltJbggf Sr%l'gmoaét mtg) ) dmc%\@&r(@ 61'}@0 78 mmol) in

ure erature an [ ow it
L A A A AT

C kil @F § Ble Qb @Gk Jamrattl bdutoes aolturtbivyiie (B0l adilete (VROGhy! avtits (200
2‘1[1119 nﬁge%{rag t%e 15)‘3% %@Q’eﬁt{aﬁy W§§ ﬁ{U&Eatnfc ktl,r Yith i’b@e%lihe&ﬁ Gthium chloride (75

I 7
), se@sgfed f“’étf"éﬂ"%iﬁ‘b‘é?ﬁ‘d’gna‘:?éu?"gl?Jn%BtFrlégﬁ‘bL £ o“é % iy e

Werbdiing (rEiciyern®) No,$h dndditiérn@onfiGriath) ﬁltra@rtg/prftvwe a residue. Adsorb the
I @Sibtle Wit @le Q60 ﬁx@dlu@t oht@ Yl cVE@EINAR LA 113 Riifeioh 4 Bifca gel column eluting
Concent r at 8 dim API
t RAD ‘iah}"f"@“gt%ﬁlue W eﬁg %OH}V /c,)ttou%e %r/%o Elgt@}t leocﬁt%) s?? i Qa gel {
Chpomat’ddMaPh t he residue on a silica gel colum

eluting wth dichloronmethane in hexane (5-50 v/iv %

t gbgolm\(/)eléé ljogyl -nR‘IO lhhfl‘dote (CI lIﬁ —CIQEpound (78 % LRVS (API

3-br OITB’HPW tkg @fﬂce&{&% ribo(v)e erfh'o% Ail_ferl 3] baodrro -] - n(xféhyl -6- rﬁﬁo 1H- m(igle 3, with the
2 (oliFgihg ouiftehiensp UG iogifrovstead ¢flatetiy dodaly andfaigw e rencion misire o
3fa 008 !emﬁ@aﬁfhyﬂ)f 1@ h&irJ ﬁﬁerelfﬁér bdad o lﬁhlunshexéMeﬂliﬂdlhhﬂde in tetrahydrofirran

foll I °
ogISﬁgqvﬂqﬁS mmo ad;d 1s%{) 8391 de Hsitnl}]Lé F oAl toy) Waglg{hgr%sﬂtﬁ%c‘ﬁx&% to 40 °C

I'on m xt
stehdallgy it Focﬁélnfplt yper %ﬂomwermrﬂme tojrgonhy §peE e TRERE S thegyoduy g above to
1Mk ik 371 o fR XaRpBinb Y4 oh).S Lkrag (ABEES = 1880 (M) dr of ur an

(15.5 nL, 15.5 mmol ) and isopropyl iodide (2.1 nmi,

20. 74 mml VWrmthe resulting mxture to 40 C and

I3rb6W°i'1r‘s‘tbbty'sﬁt"P'F°"f%}“d@e(ﬁ B 35™®00l the mixture to room

t enper MethodB AttNagY.3 dayto b bpbutigyrod 3Hbremo-Gisitreiiyioly & (1P @ 62 gugol) in 250 mL
OitEr. Audy threRfiontold@urd th btk &r CiRAFIARER 8lid (s6¥htyViodidel RNI(, APImmol, 2.4 eq).

E%g'l?p%% s(ﬁut}on t8 %tu tat};?nblgnt temger el '\_Yhen tl'éf: rfd colz)r associated with theB anjon turns to

W%Gd@n@@@ﬂ%so@@ylzod@agmﬂtn@s@% begitafing @Heralf is consumed AZld 600 mL of
35\t BE0IE £d Bdtrhot DD OVGA off etler (Eﬂ;ﬁ) Ghis fiavidemmthrpe-layar s@iQonwith the product in
Dl\élze Etzéj dageqva\{ldtt %talrtlggarﬁatténgrh tﬁ@ rﬁﬁcﬂg %uéo@s/[ﬁﬁlﬂ 1§yclf @Bm‘t;k-nel'ﬂt[e EQD @ktracts and

1 SO
SO T BAMFCL SO GEIBHED T 1ot W rER et e ] D
Wrenysalie fioe ¢Hebhornea skl & T35 24 oL, 8 e ofasitgrrrompnupis HHMR
bf(@ﬂﬂg) sﬁﬁﬂ(d,ni@f £ Nedo) and @i, g 1, 3.8 pgide @i, i+ seast 7.5k, 11H),

N i e o R SRR REF B 20) . Thie

provi des a three-layer solution with the product in
the Et20 | ayer and the starting material in the

m ddl e, aqueous/DMF | ayer. Conbine the Et20 extracts
and wash with 5 M NaOH, water (2x) and brine. Dry the
organi c Iayers over Na2804 fllter and concentrate. 35

-~ a . e el 1o~ ~NA N o o o a A = e~ o



(CDC13) 6 8.28 (d, 1H, J= 2.2 Hz), 8.04 (dd, 1H, J=
1.8, 8.8 Hz), 7.59 (d, 1H, J= 8.8 Hz), 7.35 (s, 1H),

wG@.20B/08T8s2 H, J= 8.8 Hz), 2.18 (m 1H), 0.93 edT/USRH07/060626

10

15

J= 6.6 Hz). WD 2007/087488 PCT/ US2007/060626 -15
Alternatively the Rl substituent can be attached to
the indole N1 position using Method L described bel ow
for
4-[1-(3-Methyl -butyl)-6-nitrgsl Hindol-3-yl]-benzonitr
ile (11, R1=i-Pr). The follow ng two nethods
illustrate yet alternative synthetic procedures to
provide internediate indole 3. 5
3-Bro TF@rerhauE/e(l}S)xe' 151 Gustitishtythd be Gtatticd 1 Ge intibld Wictosig@n (Bl MethiRd E
dslcntheﬁ gelﬂwuf c4 S[?F]s-mé%y Cophynis o] !1H L d”%{gl’g@e B raddley
(R)-2 "Ilﬂélfomg tv(l(ﬁneikﬂds Mlustrat® @et aﬁmmiy%%c procedures to provide intermediate
dj%ploronethane (400 nL) solution containing

I'ono- 6-nitro-1Hindole (10.00 g, 41.49 nmmoles).
CoBYomb-Ri[®)-i-Kdtyf Enitr &1 HinGole @R IWHElsec-B) i 1 ri ng add
di i sopropyl azodi carboxylate (13.£8 nL, 70.53 10
mol es) as a solution in di gkl orgnethane (50 nml) over
a period of 45 nmin. After 't| on is conplete
renove the ice bath and< ) ¢ reaction to stir for
3.5-4 hr at anbi ent tenpel rature *Concentrate the crude
reaction mxture in vacu® and pufify the resulting oi
via flash chromat ography (silica gel, |oad 30%
CHZCl 2ikRoaaBEA ddittipReniBiepandtl CHICD20 gimalel) 81d (R)i2rhutmX@ienL, 66.38

(Siﬁ) aglc}§0r§r§elthgna&%8 IQA)NQILUOQ ECQ!QME] 3-B9méd6 5{1@) h@-Wdole (1(; .00 g 41.49
m@olpﬁ ) Coo]ghlso'(&lm(na a) 0 Ci Igi.’ld vi/]hlle_s 1g1n%add éusa)rw)azod%ar‘g)éb:’lh(t%(l 918|1PL 70.53
J mibblesyasq s@utiolz in dichlorefipthfrg (50 1H) oversp, paripd OEAS s 1 fter fhey addfionis complete
6 rehoddteice Batfd QQW kA teSion t& ks for]3 524 18 afQmblnt temperdnide. (Qdncedbde the crude

nfeécu?'gn?xtexﬁ/fr) acfo & 51@4)5'[?16 r?g ng il via %ﬁsl?%ug(%)a gr%§y &f\g gelE}%)SO%
3 CBiChfighe; [y %3 8eCHB Gk grdertn Wﬁ%n@o“icrhrainﬁ&éﬁ 2P progpt ose yellow

( B)staBi86 soB) 1 NBIR (CRH1)E €380 16, 7 20 Hl 8 ho@d, BB JAGA, 2.0 Hz), 7.59 (4, 1H, J
te '8@&2119)b¥iﬂagﬁ§)°i‘47%xt&2@1 L3 9&1z {89 (éﬁmm ﬁés ARl 1.53 (4, 3H, T= 6.9

FonC oot RS B Hoe PR oo fig
3 Brono-6-nitro-IHindole (10.02 g, 41.57 mmoles).

Cool this mxture to O rring add
d|313§%wlo[§§)rse°al2‘88|6@&¥°b‘&'§}1*°§?% ‘8‘103“&/1“%& 54.02 mol es)
as a solution in dichloronethane BP0 nlL) over a period

of 15 min. After the add|t|f s¢conpl ete renove the
ice bath and all ow t he Beac ty stir for 3.5-4 hr

at ambi ent tenperature. Uﬁmctrgte the 25 crude

reaction mxture in vacuopand th urify the
resulting oil via flash chromatography (silica gel,
| oad 30% H2C12/ Hexane; run 15% 35% CH2Cl 2 gradient in

20 I; :|X |a2 e)l\@{::h;%g]gh%%l %gh%gygqhﬁighm% 12&6% %@xﬁ%‘ieg?nldg& g%létﬁflo % 11 mL, 66.52

1 Fhymotks)=o 2didBlotdmythan8(4@4nL() ehifitionlcpitaigng3-Ron®-6-1gitrog] Frjpdole (l'p Ogg 41,57
V\Qm%% 76%%& 88 fRGd 6 10520 Qilil-QERGAR diisodBpy{ odickitoxyldte €081 8L, 54.02

aole ) Eﬁ ﬁgé.\g(tn in %ﬁ]j?OfOﬁlethan%(Zémla)zgge?g jlengglo’f %mn %ﬁeg thtlg:}dmon is complete
|—|2r§mov@th<814§3 beth andg}lpw the reaction kp s‘qu?r .3 51@@ ac memg@pfratme e C%efmftmhe

25 + chide réRBIMixt 298 vdcMtandthen@iliBy the resulting oil via flash chromatography (silica gel, load

30% H,Cl,/Hexane; run 15%-35% CH,Cl, gradient in hexane) to obtained 8.46 g (68%) of product as a
yellow crystalline solid. *H NMR (CDCls) § 8.34 (d, 1H, J = 2.0 Hz), 8.04 (dd, 1H, J = 8.8,2.0 Hz), 7.59



1-1sopropyl-6-nitro-3-(4,4,5,5-tetranet hy-[1, 3, 2] di oxa
borol an-2-yl)-1Hindole (4, Rl=1i Pr) Method DD Charge

wa 2600888 f | ask wi t h vacuum dri ed pot assi um aceCats2007/060626
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(37.50 g, 382.00 5 nmmol),
3-brono-1-isopropyl-6-nitro-1Hindole, 3 (32.40 g,
114.50 mmol ), bis(pinacol ato)di boron (40.71 g, 160.00
mol ), PdCl2(dppf)2' CH2Cl 2 (12. 75g, 15.64 mmol), and
anhydrous dinmethyl sulfoxide 430 nL). Warmthis

m xture wwth an oil bath to 85C and allow the m xture

to stir overnight. Cool the dark colored reaction

m xture to anbient tenperature, quench with anple

waliel s kg X s @akD), 4 Ae(sd S 1H, T+ AgHA e QuiBten I T o 5.8 Hoi 143 (d, 3H, J
di r t R £% W E4f wat er
anéﬂg? 0%4”& gﬁetshﬁe%ﬂg I‘ﬁht‘%ﬂsﬁgp% or ggnlhlgqlgda@er over

sodi um suI fate filter and concentrate the filtrat

v ESORSOP Y Rtre-Eefh S teipmerbysp I i xpboralan-2e5: HHrindole (y B1 7 f ‘g'%

chr omavi@ipa dPhGhafes i $00 6@ gk ivith Taoam dSOVEEIT@1 RethieR atle; 382 0h
2y, 3- &o%Q%S@ptdgﬁﬂ l6 A kRS, 39(@m| £8NY 50 BndIE ¥ a5R:Slato)dlBdeN (40.71

gg:l %R)Ig?%)@{) %&%&p@éﬁﬁfc@%ﬁgg% ¢an .o )’6a6(£}6 @ﬁfﬁ’ dgw 91?1 sgtto%ﬁ!‘@so mL).

i Watnahiemiatyre tvish 3py08 Yittde 8 Gand ISII}O@(&{?@YIXHFQQ stiy oGrnlgBtO%ol the dazk colored
yﬁlich&\/ﬁnﬁﬁryﬁ tdibidnt B8peftitel denchlvrith 2ANRW (BT B)act Bie SesBidrg (s
1 x%:’é%tgg t?o%on%%l%% §7mh thg !:_cnrfbmzd e%%ctg with vaaté) and ghn@ 9Dr9'thz @s&tﬁ%

( Epnic Ege;))vefﬁo@urg g%_fatf ﬂte_; anf):oncentrate the’ ﬁltgéte in vagulg The1l res&tm'g_l)rﬂpm%/(%l is

Sprifiedibg @3h GipoplatoFaphy tsm@gbleadﬁWHzgla/wxynﬁp}M ¥ nelbahyhicpise
n btacflént iff h&ges) Rz mbtecl ﬁomﬁﬁs coludn &Y B9 1eHMfick 6y M chrbhbtSeraphy (silica gel,

¢ n als %) as a eowc stalline soli
9(}1})%)‘{? Oﬁngr%lPentl exan% g)zt)wg1 tg %oduct 227ﬁe60ﬁ)z1 i_[ 11 ry i](.}il OX] d. 'H
ablMR(ﬁql%g)SQSZ),(pgp s1 FiD4 898 pﬁe(m(%ﬁ) 7|:Q_(|)_£s }D,Fﬂr g @‘1 1H) 1.561d, 6H,J=6.7

51y 0I3Qbr 2 - 1EH)aM9mP[ESi-Dﬁ6311$Mﬂg) Met hod D descri bed
bel ow. LRVMS 20 (APl ES+) = 307 O (MtH). Alternatively

the nitro group can_be conve t I mde
- e b Bor B Sl AL gt

st r uct Thissoamusionpowaed a0 -ioproSt fraifre3 -4 deremesi-H g-21dioxaborolan-
e lzlyij@f{ uMat ad - Hp3d 5 vMas-DogndbyrfaBE using Method D described below. LRMS

|-3-(3,4,5-trifl henyl ) - 1Hi nd
|é@§1ﬁ§§p[’?i&9‘ r%yl 3((3 4,5 Ir2l5 Horo-phenyl) - 11 ndo

trifluoro-phenyl)-1Hindol -6-yl]-nmethanesul f onam de
(6, Rl ARerdatively the RBo moud,céh,bbednvertéd tasibe fqnbraidedn the R@olecofys provide

Ril eﬁ%ﬁgé’lﬁlﬁfg the‘%@&:ﬁ];e ap&gl (Qﬁ‘tl ﬁWm Scheme 1 above élsr;ng either Method Hand
i B R S D T E) R A Ry KB

3-tifugprphehylt €kiplobpyl mthaF?FltlfP@mﬂ.iF-FGl RidoitPe R3 38.4.5 trgiggro-phgoyl, R6 = Me),
1 .r@fbctVBp | adscrivkd ieow. 30 (di benzyl i deneacet one)
di -palladium (0) (110 ng, 0.12 mmol), tri-t-butyl

phosphoni um tetrafl uoroborate 7
A OB T P ROPE LA R e e
pot ass Meitod € ombicke3-t{r@idodl -ispgropyB6-FiRo-hifrmiidle, 3’ aAT mg 1.24 mmol), tris-
t %ﬁeﬁﬁy}{éiﬁéaiet&ﬁéﬁt pﬁlﬁdl{i&’alm Mnﬁfﬁg 0 @ il 109611 BobRRS A lioRborate
1é7%%r$§4 4ﬁsa8?ph?nﬁlgor nic amil {3 mmnellg %oyassgnntﬂgonﬂg(,’lm%gf %) mmol)

eac

t enpietrabytdrefoean &rel) frpdex gnjtrogen ﬁteasglwrean B WmL sk Hept theggastipn e to 40

c e’bif& €3 Rad Moittht r@t:ttby hixa@ed Rinererfp2firernhd filterFiraigh c@lith @01 Wash the
g]ﬁ a@\{vﬁlne%hgﬁafe?z%el (ﬂ% loﬁr}%}%&%a andp&[c!anttryte ﬁlé’ ﬁl@%«? \‘;ﬂgﬂ%’tbgﬁx‘ematmg or

rrgc%tﬁlh@qséromuetwlece% Fﬁfb"ﬁ A2 0B ‘%ﬂﬂe mlwel % o). 2EMS (APT ES+)=306.0

306r89). (MtH). WO 2007/ 087488 PCT/ US2007/ 060626 -17

Met hod R Add Pd(PPh3)4 (58 ng, 0.05 nmmmol) to a

suspensi on of 3-brono-1-isopropyl-6-nitro- 1Hindole

(3, R =i-Pr) (194.5 ng, 0.5 mmol ), aryl boronic acid

(0.75 mol ) and KF2H20 (141 ng, 1.5 mol) in 5 nL of

[1, 4] di oxane under N2. Heat the reaction mxture to

80C and stir it at that tenperature overnight.

Evaporate t he sol vent vacuum D| ssol ve the reS| due |n

. 7 AN . o



2-Fluoro-4-(6-nitro-IHindol-3-yl)-benzonitrile (9F)
A. Dissolve 2-Fl uoro-4-bronobenzonitrile (200 g, 990

waoni7/0814880 eq.) and triisopropyl borate 10 (R281U§2007/060626
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1188 mmol, 1.2 eq.) in 700 nL of THE and 1400 niL of
toluene. Cool the mxture with a dry ice/acetone bath

to an internal tenperature of -75 C. Slowy add n-BulLi
(396 nL of a 2.5 Msolution in hexanes) over a period

of 2 hours. After addition igyconplete, alight-red,

thin slurry occurs. Let the solution stir at -74 C

for 15 mnutes, allow the solution to warmto -20 C

and then quench with 1500 nL of 2.5 MHCI. Let the

sol ut Imow mdt naadﬁ"ﬁg4 Sepan.at @mblay e sSpengoatof dbibme-hopropyl-6-nitro-

a VAS [ 5
PRERY G Y fatidid o (3 gl O 079 BB Bl KBTI e 1
yrpre¢lblm émLuogﬁ ¢1digrenmde &Y. | Hpat the Feaptiop pisetes tp FSC angistirgi byt ppmperature
h&‘;&ﬁi@ﬁ ahgordid ROSIvER vicAnADSBIVAhE FositheGd AIS/S acktbtn (1€ ImL), Ricmgesh with

ane one t ired
118 (OB R PRy A o) Bl g
a??élp‘fupqst@rspﬁ’ﬂ nse with a small volume of CH2C12 to
yield an off-white solid and a brown filtrate. Dry the

iggﬁl@m_ -ﬁtry@ﬁwms%ﬁ,@matlmﬁ@p)c and dried to yield
aci g a@- %ﬁr{gc;)zfﬂwl @romoﬂﬁnzoal{n 38J0§ 960 mXQW%Qc?)QXJi nggpg)g}h%orate

e SO
402283, BShzmolelsA dad i mlgef FHE a0d 1400 aicfelpens - Gqol thexnixtug it gy

efaa/a:&i)rte bith © af HOwAl Empenzenas ed. f Howly adda-BuLi (396 mL of a 2.5 M solution in
e?c{xgg% (()Sverm tenqo(a ol‘ 2_1'1'0 ngﬁlt gadeon 19(!3gplete a light-red, thin slurry occurs. Let the

anop eny oroni c._aci d us hod AA.
leefbsgl)ag 74 Q/ r 15 m?p%gﬁlaso mgmm%%&n IEluench with 5500 mL

pofeci \VHE A tLieoke shintonwEN @AY, Rerain By, Ripbieaqpde layer with (AL, dry
ben éo%mﬁaiturgmthses JAhOEL0] HRG:NEERRraktSH a6k WBAR aaigid-bibiEsolid.

?‘latgratﬁ 1%{: ?_opg Tvﬁhexaaeoafld tg@nsfﬁr So a scintered llagisr el. R1n36 with llqexane one more time

L Rigaif qule—yﬁlgm) filtzatepinth 1g{11m:01v?1 _gozlig gyith cold CeHzélq and ﬁlteer oRmse with a small
1vdisr omyl, to3ie(ddn dif-Bhib sdli@int abrtifiiratd. DryBe 24lid ingwadvor obraat 40
2C Xrldlinegi 't_(!'y][wm%g (@7'9 Xllrr@ln@b%gof 3 l\tﬁgrt)]-@ Gyaﬁ)opﬂqﬂb(ﬁmﬁ QidMs laOdtrvtite solid.

bgn:r 2 log % og&i m}z;nréél}jp%% St ncdgl ésﬁ x ﬁuoro'{;e s AN &j%brﬂéggnzeneguyl%nyl 3

4 BroB8-6-mirp L H-indete, @,tamaaa@broﬂ@yaaopé@slmm a@ﬁuselg N@%% PR -

Oy § BB IK,€4,; A, n®) PRy fEdpRAGH féNEBARPRKme RE0Td ti@henzenesulfonyl

bot t | Pl . clow.
ﬁIgée?t%%‘grﬁu g;ﬁr%ﬁﬂ? ér@%{% ndtes% bgé fé}zb pglﬁtdd&rk a%g;h%&gmo(n%té I

PARMS A RED Oﬁ%é}’nterrperature for 18 hr. After 18
hr, filter the contents of the reacti on vessel

t fiﬁ&‘d Q3. Rags Q&algéﬁl l-ﬁ@;Z]dﬁmoﬁﬁmii}mm&{dﬁd—mlﬁeesuI ting

t -F l : 2 rolan-
cr ystr ZM%fhlﬁ‘g ﬁ@% Pl Ofliliop re m]trgg%: 4 ysdte“agleth@[};% Rlof¥orotan-2-v1-
wilEHolle, (4, Bt t e (Lpthre 4338 altnplblﬁ ethanpll to NIARCTEIPISNEYe @t ipdivn op cagbon (144

( $ and ddlohol infa F39 rehdilon bbild. , Plade the oBntdhislolzthg redotiod Aoti{echnded dHyrogdn =

%ﬁ)ﬁ%ré (6? ps§ .?nd . onJalﬂarr s%?lﬁr aBrooin texgkigttu;le 3 15¥%) and 1913, fﬁththe

J centcglts gt tp.qzryactlom vcggptbrﬁligh pad 1fﬁ11t7 andwglcerggg %e’b\]igiu%%tﬁ}‘jrate n,? vacuo. The
3Qdsulfiddlcrdd] Jight-MB, @BETAOBFAEE | BOT AUBZOTT 106 YGRS furthe grification. 'H
91@%%%'39 é 164749 @, 12 Jt=eti TRyl 1 1~ Bs @3, 6.41 (dd, 1H, T=8.3

AR ol g0 e S o

bdﬁfﬁﬁ#ﬁﬁé@k@%ﬁﬂm 1-isopropyl-3-(4,4,5,5-tetranet hyl -
[1, 3, 2] di oxahorol an-2 yl)-1Hi ndol - 6-yl am ne (11.83 g,
39.43 mmol ), dichloronmethane (400 nL) and 5 pyridine
(6.40 nmL, 78.87 mmol). Cool the resulting solution to
0C, while stirring slowy add net hanesul fonyl chloride
(12.20 nmL, 157.73 mmol ). Allow the reaction to stir
overni ght and reach anbient tenperature. Quench the
reaction with saturated aqueous sodi um bi carbonat e.
Extract the resulting aqueous |ayer with
dlchloronethane Cbnblne the conblned extracts and

Y

. T Y | S



10 Purify the resulting solid on a by flash
chronot ography (silica gel; 65% 100% di chl or onet hane

waredioassi n  hexane then gradi ent to 2. 5% et hpCT/US2007/060626
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acetate in dichloronethane) to provide 12.0 g (80% of
the product as a light pink solid foam 'H NWR

(CDC13) 6 7.96 (d, 1H J = 8.4 Hz), 7.69 (s, 1H), 7.39
(d, 1H, J = 1.9 Hz), 6.88 (dd, 1H J = 8.4 Hz, 1.9

Hz), 6.38 (br s, 111), 4.56 (jgeptet, 1H J = 6.8 Hz),
2.91 (s, 3H), 1.49 (d, 6H, J = 6.8 Hz), 1.34 (s,

12H); M5B (1S) me 377 (M- 1). 15
1-isopropyl-6-nitro-3-(3,4,5-trifluoro-phenyl)-1Hindo

| ﬁ-[l(l@oprdﬁll% (,4,55-tetrm@ ethyl-Bl, 3P doxbbiot-didni2ei) a Hpinte ey 1) methdnt shifgamide

%gg—r%ﬁ) év!?ntro %tetri’i tI} éhl2]d|ox
abor ol Myt @Iﬁhﬁfgq ai—P““‘i”??&‘Ei‘l‘%aSIi‘ﬂfh popEroRyL-joy* %é Y, 0.98
i1 2 )djoxdbbrbibyi-2ayh- Ghihdot-§-demife] PISS3 gp9-4Dmoad)). W«ynethgle £0%mL) and
t pyiifihd (@ ARRY, ODRERBEOR! hAditike solbticd & OPTTRhi)e stirtigY sw@iyadd 4

( Tgtﬂf'mersrlf_lgnyé 815{1318@3 FF]TD{'%D)m []Sq 7?@6&&%?@ raagﬁu uﬁ)gerg‘i?{ Qﬁ lﬂa@tth%mbwnt
r sfapogprres &we*ﬁbeeﬁactwpwa%%mﬁaﬁ%aqvwékdlwé@mam Bafrtct %@f@ﬁli“mg
atguns{hereth aididoratkthatee Conabite S torbipérieriyaktpind psh e edmbined extracts with

P Q&Ma@g Llc}dgg(lpsl)dngr?ﬁca@nateqxla%%nmg )dry olvg MaiuknR@fate LRELARe in vacuo.
mxture to reflux fo n, ¢80

t BiipeberHee. S°1¥§|°P i”é‘/rﬂafhﬁgr"rg"é‘fgiﬂ’qyé%hc? fir ol Ihool%%m&f)m?ethmﬁr e
ol herttivs 35t ofiytelest g fhlopperstbare)do [ORIe 4.9 £ YRR et as 2
gﬁﬁbﬂlﬁk%gldffdalnt FEBINGS (OB, B/ (18T e d.4 BELUROES 1H)STRYi(dI M, J = 1.9 Hz),

i t t 4 BL .
T T Y
f rESEp; L %éhb%‘?rtwﬁfse) e’ ™M1%rate, and adsorb the

resulting residue onto silica gel. Chronmatograph the
A Uﬁl—@ﬁ‘iﬂ@%ﬁi J 4. Gﬁu@@-bheﬁm HHRddRd (81 ROgPYRE 43,4 5-tr1ﬂu0ro-phenyl)

d|ch o[ onet

of Mletﬁtéi ]?%{)rpbéneg 6 rgpdgfgmé i%(éq 5\§ tﬁ\frﬁ%‘ {&E’? dJI(:u%b 41Q1 2-y)-1H-
33501&4,(3\]{|F|+|§’r) (328 mg, 0.98 mmol), lithium chlorlde (125 mg, 2.94 mmol), 3.4,
41r(ﬂilmbb$&%ea&y4 @B0j 119% @rbiHdRekak mB); yhahol pHLh ld OMi atjuebuk @dium

cdrborBer (1 l7 F 3 43 rphﬁxo m@ 6 h&ghl{eﬁ %J&?a)refﬁgcol}@wap Q’lage thlﬂﬁs(l‘cﬁnder a

0 - -tetra
akljlgpggp gﬁosgheweu}d aiq_]_etfahxggplgnylﬁloseli p u%s @é e, Bﬁ#ﬁ eat)ﬁje
4 +da@ichopintuta &l reffuk for 4 hogrs (R4 ®ongroor@tegﬁ®um“r@ Jitgr the P@W@A@O%h a celite
( :l)gd a@waslpth%gwmly]) ace@éﬂa‘iS 0 iy W6 the Xt dEaRPRiIRukehqueous

Sy AT S, B TRBBITES: Bl o

£ 1 arglrﬁlterhéons@vamtbed”ﬁtrafemnd ispriyfheesulippdesidasqoi iy splo Firepertosrarh

( 41k Gesiagh, on 2513 Bel EomiRdn pluting pzhtmmeﬂotohmhxneamtxammz -SPese)lto givy 14ky mg of

O'tﬁe n@é‘ctolﬂfo%ﬂﬁﬂa o SLIVIEAPERLRS3E 005 and stir for 30
reaction to room 35 t enperature and pour

[ nt o water (15 nlL) and extract the aqueous with CH2Cl2

( 2-Ocisdgsonyk-grnitrit Kf-indpie-sDeb bbloritily B RGahPe REopifkdlairigy er

Na2S04 Mefhbé O BllacATHEbpRONI G DB 84,45, 3-Biraw@BNLQL,3 J]didxbdfoRb-Byl)-IFindole

resiy esi d t ol an
13 hg rﬁmoll, ytoljog t£a1omm§3'%§]nfg9(g§%§/5ntl§l¥ %ﬁk@ﬁc) 1o 1\%5 gg:bl% ) and
1 H‘I%MG)(}’MI)@ 62)2 mgd). 0@8 ryl@@) ne gSO rrf_l_])nder wm W ao Pgen a<‘fton1tnle
Hz@ i) Bin Bl ritrogchdroudirthe Biufida Yor 1 Bmi SQd caim ﬂildﬂde F461me82.936 mmol),
f%lcé—‘ge) react%n Je%s,kll—lé gl 011\1%31 ‘%Q étegaYeﬂ %)8)048(;;1—({ RES2ES FhDGO8 2etion to room

1 l_tr:mpsra.tﬁre ind ey Tto}yéSer (?%ml% e(fractlh aque?l_u's_lwg‘x &%21].7(7 I)-(lZl g mE) g)éy% ¢

( CrpsulBikg, orgduic sGlutfonelpey Na;SOs, filter and concentrate in vacuo. Triturate the resulting residue with
4- d}ﬂzCi S0 R BV afﬁ)rdrlbi xﬁ@ofltﬂeluﬂewqiom&(%l‘%)) aBryamitiylld: 5% 0dR D1S0-d)

ni - : -

et 7 G PR o ool R B Bl R BB 48 5B 1o
1-isopropy|-6-nitro 3-(4,4,5,5-tetranethyl -[ 1, 3, 2]d|ox
aborol an-2-yl)-1H i ndol e (4, Rl =i-Pr) (1.1 g, 1.00
equiv; 3.5 mol es), 5-brono-4-nethyl-2-thi ophene
carbonitrile (0.7 g; 1.00 equiv; 3.5 nmoles), and
potaSS|un1carbonate (1. O 9, 2.2 equiv; 7.6 moles) in

- o oA~ . N ~ T L e T



but yl phosphoni um tetrafl uoroborate (101 ng, 0.1 equiv,
350 mmol es) and heat the m xture to 40 C sealed under

wOR0msT488r t he reaction using TLC (30%kt OAc/ hegT/US2een60626
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no starting material remains, cool the mxture to
roomtenperature and add 10 nlL ethyl acetate. Wash the
m xture with water, then brine and dry over MgSO.
Renove MgSO4 by filtration, and concentrate the
filtrate in vacuo to yield a_gplid. 15 Recrystallize
the solid fromdichl or omet hane/ hexanes. Yield 0.789 g
(70% . LRMB (APl ES+) = 326.0 (M+H).
1-1sopropyl-3-[5-(1-nethyl-lHtetrazol -5-yl)-thi ophen-
2-191) JF9.t B2) 181187 (6,- 1 HH=B.An tig)] 01 Mt hBA=10CI Il Ha), BO2 (yhinf 1HaEH6.7 Hz), 1.511
figked-y i) a reflux condenser, conbine
1-1sopropyl-6-nitro-3 20
(4,4,5,5-tetranethyl -[1, 3, 2] di oxaborol an-2-yl)-1Hi ndo
| é-((-ﬂqpr(ﬁlyl-ﬁ-_rnitim-w-)nd(l-'ﬂ@70-3ﬂ|gz’thy25_-@rhqﬁg‘fl9—1;hi05]1e(1—3-.ygﬁ,d}1ﬁ_i-l’r, R3 =3-
t BhetpbRdarbdniphie-thibpier Ryl - | H-tetrazole ( 466 ng, 1.9

|
En1n7) ) Mte%m(g% %&Qﬁ?%ﬁﬂo ?5‘?1?%50 Qgﬁétg(ﬂxineﬂﬁgfsl sgﬁlﬁgﬁbr&@lz yD)-1H-

ngndolgg*ofblﬂ Thfbl 3 LPGFAiF G AIepS R g By Ffpirle 075
Ni 100 egies 8. abumis)pdae paasdiing @dorkie (B, 2.2 duain 7&deholks) SMEE{ Wed 0 snd
p Q;aéls@ {nﬂ Mg %1@ H@&lﬁe i b@fopié) m&tcgmmbr)staﬂt Elrearﬁ-ot{’_é& siface N,. Then

I
é’g‘i‘f‘ﬁ(‘%ﬁ“zﬁﬂ rtleacretgne dg)aliag:ﬁm @))(%lgé) mg4§ ﬁ% mv 1 d%no eg)%n tri- t2 5
r éaglpliosphonirimdeiafuerobasaty GYrmer Grgge. éiwleaﬁral bt Ithg F@‘“W tp #f °C sealed

V\/ail&%f Nz( RiOnitolt)e ratxthn Qi3 I.C B0BEIQAEhek)2 Ohefrhg) startinfi@ierial remains, cool the
{'n é’ra}llre %c{dgg InL Ltnﬁ ac@tgky e%s% tlle Ikakee x;lﬁmﬁt@r t‘ilénrﬁ?l& and

m) . or gani

?f’é’ﬁ%%sq‘ PRty H‘Q °°:51§me*’1“1 “E‘”‘rf fﬁa "“‘%H’d S5
c dhmnthzeatesoltdﬁ@mfdlcmorprmﬂene(hnxavadL?ési 0.78%g (7¢%). BYME {APL B%) =326.0
geMragol uim chromat ograph eluting with ethyl acetate
in hexanes to afford 0.3 g (39% of the title
material. 1H NWR (CDC13) 6 8.39 (s, 1H), 8.09 (d, 1H,
J sopropyiyB-[5-g-mpshyl- H-tetrprol-$50)-tyiophey -y S-pigrori fr-indply - j=3 g
Hz), 7 Méthod 80 1{ $50 rﬁU‘ﬂ)ask fifiedABth b ebfluxkbhdender 3018bitda JisoprdpyF@nitro-3-
(O(st tetralﬁézhyﬂrﬁz]éowolani-yi%Zﬂﬁrﬁole (3"&1,—& @7’60 &9 2.164o1 %-(5 Bromo-

Hz) .  CGener a e

AN TR NPT
S Y/t 1e€.910 nmob, andegqye@emhosm@émgr@omm)ersduaarfe (OTrLD hiResas

I NG Btrogbd Wk HBEHLAL ﬁﬁes,ﬁl’feﬁ pan ext a@Q(QI\J @)tassﬂﬂﬂiﬁosﬂfatetm 3.2 mmol) in

m:"t;& mg%asi(ﬁ edwq%l L b;g(:;]n e S I}ehc reacuon 1x f ?o ]ﬁ@ %r 4tf-1§urs Ci%oel the

abov are oescri ow afte
Scbpstipe mixE QT OB TABEOETE WEPOOT20 @éﬁlz@ethyl %atfsfé%%th@

R3sepafale labers. @xtR3BYe;aquodus Rdihree Gifies RgtlethyacetdRI OIHL) R6&BRe fhe Pganics;
Pd(%( (ggﬂﬁg?bk“@ tha %@g%ﬁn -l;ﬂ:coﬂcgﬁ‘tatg {:ﬁg ﬁlgte in Qz{cuhlﬁify%} sﬂ1ca gel

oxane/ wat er .

%@whrsaf@ﬁ@y ?“““E)@Eiﬁthybﬁ°‘6%£“dﬁ%ext“ﬁié? i 0(@@ of9 Skl .
( 94} @DCRGRSO (SKEPBMI (dT HEONBERB0R (K)LH, Jb9.1 ) K. T8 @ I EB.9 Ho), 7.75
I 6§iih), 7382608, -5 @, 4 12Qin., MICEQNEY, @ 3¢ Mk 0d2 @)6H, £46.5 Hz).
(Met hods AA, or Method B, or Method CC) R3 Br | \ \ \
R3B(OH)2 RBS21 N R6-SOS H / RL Pd2(dba) 3,
[ (t Bu) 3PH] BF4FerersiSmthasis pifesglegyor Ugsrln [[hePreygnt Inygygion
Pd2( dba@}tdme § fetoBulBiy el Btk syl@EB ateglekslFor prif2:i@g (ridéstsaidm Al Jndole

intermediates prepared above. Some of the methods listed in bold in the Scheme are described above; other

methods are described below after the Scheme.



1. H21 PtOQ2, THE (Method E); or R3 1. H21 10% Pd/C,
THE (Method F); or 1. SnClZ 2H2O0, DW, 600 C ( Met hod

weRpo7ms7488 \ 1. NaBH4, Ni (OAc)2, MeOH, THE ( MeChws2ddy/060626

10

15

I \'\' 02N N RBSO21N R1 2. R6-SQ2Cl, pyridine, CH2C 2,
(Method 1) H6 RL 55

4- (6-am no- 1-isopropyl -1 Hindol -3-yl)-benzonitrile

Met hod E Pl ace

4-(1-isopropyl -6-nitro-1Hindgl-3-yl)-benzonitrilc (4,

Rl =i-Pr, R3 = 4- benzonitrile) 250 ng, 0.82 mol) in

a 50 nL flask and add a suspension of platinum (I1)

oxide (16 ng) in tetrahydrofuran (9 nL). Place the
reacti on under 1 atnosphere oSchdmedr ogen and stir until
the starting material is consuned. Filter through a R3
celite pad and zgzh the pad with ethyl acetate (50

mL). Concentrat 0 t hesgonbtiners;birkdwat es to Gisee

225.0 1y of the Fitl & GOTRQNAGd 8% ionds BV TAP! EBH), R

= 276. ( M+ Pd(PPh,),, K,CO,, dioxane/water (Method J), or
5- (6- 2 no- r OpyFl’d(-dAJ:)‘L- mamelmioxa&-(ydth)udp)yqu di ne- 2- car bon

itrile TBEhod FR1Th|Bi2(®e)nm“hao4cTah(Mb*e od¥y-@pared from

5- (1-i sopropyla6 ni tT09R2rER K484 Et%'%ﬁ ‘jﬂ "Fﬂ'leﬁ%ds) or
2-carbonitrile (4, RPN M oM % “Cyanopyri di ne))

in a manner substantially simlar to that described

15 i medi atel y above for R3

4-(6-am no-1-isopropyl -1 Hindol -3-yl)-benzonitrile m
except Degu;@ine El ORB(QE W 10% Pal | adi um on ReSOx N
acti vagedy s Ncanmgba)u?g\%pm&s&mamwm)atl fum (1F) | ki
oxide in Neth R®a), (¢ ESK)comTH2 /0 (rethddinla) . \\O

2007/ 087488 PCI/ US2007/ 060626 - 21

5-(6-am no-| -i sopropyl -1 Hindol - 3-yl ) -thi ophene-2-carb
onitrile Method G Add N, N-di net hyl formam de (2 nlL)

and tin(ll) dichlorj ertglm Abf (992 ng, 4.40 mol)

to a 50 nL fl ask charye Wit FrBE (Method F); or

5- (1-i sopropyl -B- n|trsmlzrh—zlmomd@dif’cmeylbés)tohl ophene-2-carb |
onitrile ( N 1. NgBH,, NifQBc)=MPHIYRethedM ophene /@f\g
(136. 3 may Al m”rDH—H-Preler——a—H-l—t—Fegeﬁ—ﬁtrmspFFSr?eq

Warmto 60 C@n%i 5 &tReEOLopidng Cifinlfeled) Cool to r'bom R1
tenperature and quench with saturated aqueous sodi um

bi carbonate (15 nL). Filter through a celite pad and
wash pad with ethyl acetate (100 ni). Wish the

C anbamied1-fipk-dpyEtERiadol-9vyl)-bengmituile at ed aqueous sodi um

bl c ar bmfﬂ&@l@ (349 4[.('L)soprdﬁﬁt63£tro(lt21Qndm—3)-yl) Hadzbdxlc (4281 Hibr, R3GH4AY
ntr in
1 6?12@ 2%(?m% Ehé ntam(iq 1ne a Sgg nﬁ,%%sllf ra]L CFa a{itg éhsinll ARk/B&% Si)g}u@el (y@ng)

= t@g@d@fm(aw p:q)L) Plage the reaction under 1 atmosphere of hydrogen and stir until the stafting

6 @4 B vdnsunRO [HilePyongB 2 (eBte Aadmacd waH thepad withpthEngetale-(OHRL). rehgoentrate
! 9@5 0 mg of the titl d (99 %). LRMS (API ES+) =276.0 (M+H).
1%?62/%5@%9@%%9@6 3% 03 e41 e-C(imrprufnl uor o- phenyl ) - 1H i ndo

le (4, R =i-Pr, R3 —3 4,5-trifluoro-benzene) (136.1
m;(66mm&1-nmbgy}-lfhind¢ié+Y(Hpi'l’,idira@elﬁlatﬂétriteet rahydrate (204

mgy, O. %tm |Dhis condpBilnll &hy&tﬁ'@ﬁw R 5((Ris&prapitJo-nata d Hrmibisayiedyridine-
rré carforg%le E4nR1 —1)?r R§TL5 Era a[no ntﬁgﬂ il a%h %&Bﬁtﬁmys%fmqgthgtﬁgscnbed

as evolutio
i Smpedieplvabee @u‘éﬁ@ﬁlﬂ?ﬁ@m@a@ﬁ gl wlﬁﬁnzg%i‘f“%rﬁ’gfpé Be%iiiﬁté%?& 01

1 SN Pl @b dn@etivel@l cfrbonidn)op used ihstebdn f pliatinhm €D yide imlethod £ LRMS
(%8Rﬂ%lr= gh@@@arate the | ayers. Wash the organic

| ayer wit saturated aqueous sodi um bi carbonate (5

m.), water (5 nL), brine (5 nL), dry (Na2SO4), filter

and concentrate. This material nay be used w t hout

further purification in the follow ng preparation.

N-[ 1- I sopropyl -3-(3,4,5-trifluoro-phenyl)-1Hindol -6-y

[ ]-nmethanesul fonam de (6, Rl=i-Pr, R3 = 20
3,4,5-trifluoro-phenyl, R6 = M)



Met hod | Conbi ne
6-am no-1| -i sopropyl -3-(3,4,5-trifluoro-phenyl)-1H1indo

woOeo(7h2618® ng, 0.38 nmol), prepared as descri Bew/US2007/060626
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i mredi atel y above, dichl oronethane (3.0 nL) and
pyridine (62 AL, 0.76 mol) under a nitrogen

at nosphere in a 25 nL flask. Cool the reaction to 0 C
and add net hane sulfonyl chloride (33 gL, 0.42 muol).
Allow the reaction to warmte RT while stirring for 3
hours. Quench reaction 25 with saturated aqueous

sodi um bi carbonate (5 nL), dilute with ethyl acetate
(10 nmL) and separate the |ayers. Wash the organic

| 08 Bhnin¥1 JisBpr ¥yt E-in(é-3451) thiophénk-Rearbmitrile) , dry (Na2SO4)

and T i) Lok g A%%W&&Jﬂ%‘ f&m&nﬁl&‘e ¢ &L)' ahd tﬁ\?ﬁ m@t@&d@ﬂ@%@ (9bihag 440

crude rod

CArORSE @Wﬁhaéqe%‘y?}ﬁg(l Wptrorgqylétw 1%[%1 3 }é)ttf?lophene 3 bon1tnle 4,R1
oH 1P |RG QR B Eher(el) €136 Vihy 044 throplgindeen @Bz appggspbére- tWran to 60 °C and

H_t ﬂrgl cr:anq S légg to(rgyln tc@lperat{ﬂghﬁ ﬁeﬁ\%lmtg§ﬁ}ated%&@soﬂlﬁﬂtbi}arbo% (15
{ oro-thio qg

| 5
g ﬂ&ﬁé@{ﬂ Cflﬁﬁﬁ)g?ﬁng gas? ga% Wﬁi thyil'acﬁﬁe (Q(l};%lﬁ-g Lshlfhle Qoqn%!nedq*lt}/ates
th@mawdhﬂwh i bigibonair(ed 16, weien @l ) tring 2t ﬁ‘b)ddf?j (MeySQg god filter.

Nedbenitk SRR E04RY ko odve § 8,940 the it bonpbad (37 ¥6). LRMS (API ES+) = 282.0 (M+H).
1, 3, 2] di oxaborol an-2 yl) - 1H-i ndol - 6-yl ] -

nmet hanesul f onam de (266 70 nmmol ), potassium
cEPEB iSRS A tri ""PE’hﬁ‘ﬁ%I"f"“d?‘ebr onmo- 5- chl oro- 35

t hi opheald (2 0nbing | -isbpr@Bl-6rirt3) (3.4, BHrifranehely- fiigdolg (el 1 = i-Pr, R3

}"53:4%* tf(lﬁdl»ro%r)zene)f (@6'1%@@% Q%oﬁ Qdiel(irPBet@f retrahydrate (204 mg, 0.82 mmol),
efra n -

PR ERa A % %J?ﬂ élm @ tmﬂg ralj.e Al Ul (Hm Q@%y&&e (62.mg,1.64

ﬂl

r nitrogen,
r eac i onellmpridmy r@bwdb bIQ)‘E‘}wa W}eﬁlqﬂﬂ‘th ‘heftl‘l%ﬁ“ ‘5‘6?‘““6‘81 FE8H
t apRefialhsRe (5RIL, diee withethyl eaet (10 mL)riodarae f vrse Vs the organic

agetl ke sxamr%” 3 %%‘é&ﬁhﬁn‘ b@cLJo&ﬁa %ﬁ) the ¢ ﬁﬁ)uﬂrﬁaé (rs %LW"(NHQSD@ filter
¥eﬁ dﬁ s goz\e o the 1 HOVG aratlon
Pt A %ﬁﬂ%gbﬂy e followirig prep

Chromat ogr aph the crude residue on silica gel colum

ehyi is&GoﬁM 18, B%ﬂmﬁ) B 8 Hrthytol- AR @kaBesulfog xfiak (6R1)- PO R3 =

give m%h 191f) the title conmpound. 1H NVR ( CDC13)
3‘}’5%?‘“’8 8.8 Hz), 7.42 (d, 1H _J= .s@g%), 058

7.35 ( y[eth(_ll_l Ikgomb@e @a,nm(lqj]dlsopxyqul 3434, %@orogh@ylﬁ%—md%e_ . (xr&: .

1Kmoy, -preﬂareﬁ add&3cribeB inBBdigtely abdd, dichiorodhethne (B2 L) zhd ByBidide @FnL, 0.76

( mmol?l I'J_lgd%r anf ?3(/31’1 gtﬁxbsp ila 2% m%%as{c dCooﬁttT!J reaZt‘bn @y OG’C HZd)add rethane sulfony!

substi t uent att
t Bleoridp@d pIe 0 é rﬁxag] tAlllg)viz]thﬁrga[cﬁ(ﬁl tcwgafnﬁta ge %rém% fgr%gnour% Cfi).lench reaction

f ®ith saturated aqueous sodium bicarbonate (5 mL), dilute with ethyl acetate (10 mL) and separate the

N'l 3s. (N, i H?ep\yl{th)wagef & %@p 6B ¥l mil) [yl RE §b,y £d Fike}. -O¥Bdehiaite the
n eS o l to r’ﬁ‘sg;b the crgg "prodiict onto sﬂlca gel ﬁ%fy_by glhca gé‘i}éﬁ&gatoggﬁ@)ﬁl\mng %ﬁh ethyl

Nafe@te@rgdac@mmqhq@h@ﬁy{vwt:zw:c,%?arﬁtsﬁmhe titlpeqrrert (528 | RMAELHES D
nesid deppam de (6, Rl=i Pr, R3 = 2 - cyano- 10 phenyl,

R6 = Me) Method Q

AddN-[ 1-i sopr opyl 1 lgdioxab, . _
orfbi C‘Z°r91t’)‘QPF‘T—IF%‘Wd]c')'f“’—pg’-pi’}Tl]‘H'mqt’H?% Wgn el %O[rﬁ"éﬂrlﬁﬁ%jé’ l{156. 6’% >
NGthlokd-tHidiheny2¥y] .@8 R6 = thedyylbno- 3- net hyl - benzonitrile (51.8

nrg, 0. R8hodFPla8N-f1-isoR6Hy 8@ 1 2,5 betrandebhyIy 3,218i0 08B0l ATFPDN)EI8T; indol-6-y1]-

2 n(eglfxrgﬁ%fmrlms% (smnﬁ),l) p()mma carbonahe (|24g rrnngnloéf mmol) eangomo-S -chloro-
(il 0 AR A S L Rl R
0. 1306 s(Epiehy@BJsphiateilldiud-(@ (20 x@ 191§ Bm@Din mic)led tdhe sndgrBitpern icat the

m ro A e a?ﬁ)% & ove gﬁ{ R & tW’oBrH teﬁpe?attdrer th% the Igééﬁ(gl%uttlh@wnh ethyl
reac |0n mxture w rme Bg%eo

itro
v e84 angpaappntiplly wish thi“ﬂie%fjg e\v}’ié}év% ot an|dn a nrcr oﬁﬁlganmayer over
reactor at 150C for 15 m n at 250 Wheating. Monitor
the reaction using LG Ms. Cool the reaction to anbient
tenperature and quench with saturated aqueous
amoni um chl oride. Extract the resulting mxture into
et hyl acet ate V\ash the conbl ned extracts Wi th

T Y | o o . ] e




20 sulfate (granular) and concentrate in vacuo.
Di sssolve the resulting solid in dichloronmethane and

weouaoi7fog7488 a chromatotron (1MM silica gel plaPel/uS2@91060626
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et hyl acetate gradient in dichloronethane. A second
purification maybe necessary. This tinme purify the
material with 30-40% et hyl acetate gradient in hexane

to provide

N- [ 3- (4- Cyano- 2- net hyl - phenyb).- 1-i sopropyl -1 H i ndol - 6-

yl ] - met hanesul fonam de, 35 ng (75% as an off white
solid. 1HNWR (CDC13) 3 7.58 (s, 1H), 7.45-7.52 (m

3H), 7.41 (d, 1H, J = 8.4Hz), 7.25 (s, 25 1H), 6.9

(M0, JdtkomdtograpB thé crudk redibilie by sila gecofugnn elitdy witdhegise (ng effytl eoptate
éghdi%lt) © gg/e %% (34° % oﬂﬁe tﬁ1§eom§<lﬂ)1d B NRR (é§c13)3 9 (d; ]1H5f>= 8.q1th), 7.42 (@,

NH[{S“(%H%)M%%M&%G%% nﬁﬂ) rréo 8§§&Op)ﬁ’ ‘I'lll—Jl-l %S@ITJ 40
el @nes 6l doriaiode. %1515@:611 JPpOHM3 = 2 - thi oam de, R6
= Me) 30 The cyano (or nitri | ) substitutent

of N-[ 3; é u?nfcr'éfo}atge%glrﬂ)st%m c%n be lat?‘d&:@& tg H)}é ndAl“’f ﬂoﬁg(ﬂlusnﬁg Métﬂoﬂ Q described

met hant: erivatlzed “? dh gr 3-9.
ghelowor PR pewbab istreadd Hirdddadraas e ieg e §ddi v el
pivaeoauyiRaAasyr i bed i n: Thonsen et aI Org Synt h.

1984, 62, 158; K. dausen et al SC- . p REr k.
TN4@-Cysno-phogly 1-isqgapyl-Uhigdobfy; éi‘éfa’ﬁ%l“‘“e?—%“““%é% HE B e
Lanaps 3@aMdR. - O Phosphorus and Sul fur, 1985, 25, 297.

35 EXE’MRL Qt @dN- 1-isopropyl-3- (445 5—tetramethy1—[1 3 Z]dloxaborolan-Z-yl) 1H-indol-6-y1]-

opet@anvﬂiogaﬁrg({g ﬁgrq g@uﬁ P’g ﬂ’g‘?ﬁes&e browE 3¥negjhylg'2ergo it | QSQN% 0'5?54 rﬂrgoles)

t Pd(@ﬁrgzlﬂ 26 g, %918 manolgd; 4.25 mg), 2-(diphenylphosphino)-2'-(N, N-dimethylamino)biphenyl
1h 3 m% OBF BRNds);, sotakdhurdbh&ptiate {32 1L Eg OESD 6rytineles), and 1,4-dioxane (1.00 mL) to 2
d—éll d\'_;(%)é Q‘ets)s%lgeq&@%d %ﬁ}ya] %%LFIP%&Q& Oieibh ]mxm?etvﬁtﬁ Hﬁe?g@tl fRRRN seal

L t? %@r}g mm a 0 W heating.

200 O BaEY PR LSO 7] UBHBDEe 5 170
( P1ohROhgpactibn 44 LI, Xpol tﬁgﬁ@ﬂor(tq_ar@wmmn(pgat@g aq(ﬁq)lenchgﬁa saturated
di b AR Yiud c}mrl)le fEQtfac@he RAsitsHs @SxturedtE ethyl acetate. Wash the combined extracts
Lgflﬁ%ﬁ%?%%)é%u¥m%§&) chgﬁt% wafer gﬂ?i)nne slgrélhe i r% ¥ %gigxaoly]er sodium
s wijlfiate (gphuldp@d @ndergyate InSpcuo- Az‘flstS@}—ve @6@fullt1ﬁ§so{ubm %qwmethane and purify on
t @ OR&haddtrblf (ﬁvIM @iXdalzAGlate VO m@u&t e gpadtintivedidhlotainbtipnd\sHEOB1

8&1%311011 ma bgr%cess%ypﬁﬂsgt%e whé\{gaﬁ% with S~ 406/03éth511rl€eta§érgld§i§1t in hexane

I Ca o
( @mwdsNgﬁ (ércgﬁ no B Ha T | 1é°pﬁ°gﬂ6§g‘ﬁ§% Y 8‘%‘%?& ggg (75%)
Neaf B-off Shibe-sDidf IENVRCPChYTFSS 16y WBLTHH S plme HP| 4L {4 il%ép%%? {725 6,
- |1 b pea) 1H6H/§41 1.7HRE. hﬁ@@ﬁphéﬂﬁb@m de s Metind.os;s, Ai2gh (s, 3H), 1.55

dé&%ig(r’j%ﬁg‘) %éé%gm/oﬁ);bg' ﬂjl-llongOld -yl ) - met hanesul f onami

2-fluoropyridine-4-boronic acid (42.5 ng, 0.302 mol)

i -@-(RthibRmiat-phvhyDy 1G¥e@Lopy1 Handol-6Adien ehanenifpnangide 6, R1=i8n &3 =2 -

t 1 gssi um carbonate sol ution (847.4 ng, 0.362
sl P

Add t he
mol, O Tﬁ.efyﬂ’ﬁ@lr 1}151 e) %msatutgrgﬁ I\ﬁ,] 39 anol-p%enK}F 1 15(((})6\%)6131%1 Ggy
f onethisuformuiiesn bodkiveiized to hisioanpideaory iag L@ﬁiﬂ@ﬂd@fﬁ@éﬁ"iﬂ&’@&’ 2
i Mholfied4fo cedild GdsEeddy: ThGGE 0dD OBd. Brinthal 940625 80 K. Clausen et al. J. Chem. Soc.

e Sl T T

wi 985, B B¥duct . 15 The synt heses of various substituents
that can be attached to the indole 3 position or the

N%Bﬁ% i?&ll\g@ (@Jy%o-ﬂﬁ&%fp&ﬂﬂﬂs Qﬁi-Q(Vi‘rop?fle-mdol 6-yl]-methanesulfonamide

r Ono ca Add
NaBH4 (l\e)etlg)é ﬁub‘a}?&éﬁr%T ture 0{ ﬁg{(1¥opr08¥1§%0%5§9 {Tt]%'agn%thyl
el A2diokabgabntiDOE-i(de yﬁ'{_rr)eth@}psulfonarmde (O 186g, 0.493 mmol), 5-bromo-2-cyano-3-
5- brono- 2-cyan-3-nitropyridine (2.00g, 8.77 mol) and
nickel (11) acetate tetrahydrate (4.37 g, 17.5 mmol)
at 0 C After stirring at roomtenperature for 20 m n,
add wat er

E.)




and Et OAc. Pass the m xture through a pad of celite.
Extract wwth EtOAc. Dry the conbined Et OAc extracts

wover7/RpS8O4. Purify the crude product using si PCTaSgm®/060626
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chromat ography to give 0.75 g (40% yield) 25 of

3- am no- 5- Brono- pyri di ne- 2- carboxylic acid am de. M5

216.0/218.0 (MH)

5- Brono- 3-fl uor o- pyri di ne- 2-carboxylic acid am de:

Stir a solution of 3-Am no-5frono-pyridine-2-

carboxylic acid amde (0.75 g, 3.47 mmol) and

nitrosoniumtetrafl uoroborate (0.487 g, 4.16 mol) in

di chl oronet hane (50 m) at 23 C for 18 hours.

Etﬁ&p@ﬁ@ﬁeqo 9@, os1ad ot K3P(0<Z(e OV (e ni)hved diesiedifeminfot fruinutes. Add
o%exy ph(%&&n%ﬁﬁﬂx?gnpol ofh &3 bél %ﬂﬁaﬁ (1 £:2109&B 8mbiR Okl tuBdvld stir

Concentra e the xture

AR A LU Y SR TR by e
Eoir 2C fhirde Wl ety S (. Puglfy fiie o deBesidneowine ict $eh@matpswmdp fige. 0 12g (67%
é@eﬁﬁef%%lmccoasaugd A6 (AEB78 g, 50% . MS: MrH = 221.0.

Br onp- 2- cyano- 3-fluoro-pyridine: Stir a mxture of
5- br ono- 3-f | uor o- pyri di ne- 2- car boxyl i c aC|d 35 am de
(0. 373V-@3,5-Diflgoro-frhsroxymgihyl-peeeyD-1cipplopg-1H-ndst- Gl ) g
Ghi2ahduifedbniat ) . After 15 nminutes, add POC13 (0.795
nlkle ho% & Q’Jem 38R fS&II(lpH)iHIHngl @1%&%&5&1«!@&@& (gbltmg €200 knmol)

@qgg:ip@ﬁpyvrgg}ﬁ% \aﬁrgrﬁ:%gg@g nglg ! 36 T ana(.:I 10I 4 {mcrowaveglaf I;ldd ethanol “
( vy SO | NPotessifiny caruq@tecsplme(%%@mwz mh§3eRgmaD] frédgoe FCA1052 resin
CHS PRBRDA %apdw Q5 QfcEtEAG]. Nex@wne)at t10 *Oloold trdetef) F2Er tgp

( 3% y' Lo entréfpo afford
e e
5theftls msnpzunéyahlag - SREFHBE OO BPREsmir R o um
nmet hoxi de (141 ng, 2.61 mmol) and 5- br ono- 2-
cyano- 3-fluoro-pyridine (105 ng, 0.52 nmol) in THE (5
n"klﬁe stdset @ dridds sivRfned:Sthdd can Aekatadpdd to'thgid@®{3 pesitien orlthe INF lgpsition are
cnlgedc[))nloand extract with EtQCAc. Dry the Et QAc
Fracts over MySH4. Renove the drying agent and
evaporate the filtrate. Purify the crude product using
a3-Aimino Gara@tpycbinchatiegiiapinamadrd Add NABEL #j6¢3s, 18.5 mmol) in small portions

Eto%ﬁ{h%%?%@%n (5@ ol Pof 38ro%-2 E}Qn(gj MopyridineT.006 9.9 ytrh@) abl) nic@él (1)

g aog{;ltg }r‘;g;h?dr%ivfé 278‘% g ;Trﬁrpot}ra%é(?/ CpXELer 9L1rr1ng at ro A CP(I:P tT{EN&:e {or 20 min, add water
1 arA@EGATD Pa)ss tbgmgurgm@p@ﬁg@d@ﬁcebtp Egg_tra:h}ivﬁdit@&c Dry the combmed EtOAc
b E)@xﬁ@{ozer%&@@ Ve Hé Bade pdBS ustgy silita SObrmmwbgraphyrio SRIH7THEI40% yield)
(2 of3 00 )y G K €0 §yhmacld a?f}ﬁde %&1@67@118%T(M¥H)f or 1
,&(fc}) E)er powder and reflux the mxture
f or 30 i nut es. Cool t he m xt ure and, quench 10 with
| GeBronmatsildoyo-nuritine- B iaGi-k cidmxtiden §tir ayltien G0 Ao rhepTRAKTine-2-
t Qﬁbo%lﬁ A0 i R0 75 3Bl 7 Wirrdo 1 anB ik BkBniunle iya fl @dbrate (M SCY 4.16 mmol) in

Pur Gr.y L T toluene.
Al 78l LT )0, Gl siagtee

( 500 fhe Fegfjue dpftolenasPQypang relyrfpr 2 B0y (CHRERIR 1F TFHE. 0. ify the crude

4 pBaeney-sitaphibhadsepe-(10-10e BOA/Hexkdero 2Bolftoatod-faroro-pyridine-2-

SUSDSNR LO8d, RARRiNaden- 1-yl amine (0.974 g,
;g;g&g%éga n{?{e(&vgé\%g{?)er (6 m.) and concentrated HO (2

m.) for 10 m nutes. Cool the resulting suspension to

0G:BrGheyynetithomauiiding: Hlitamiitiee ¢10-936-3gluorapyggioe-Frippylis 35

V\@Inﬁié (0(325 rﬂg—l 716&11m(ﬁt) 2hAl4E (()morgm (Stodiol) irf AFBCI, QE@mPek izt mgautes, add

a 8)%?’50 7§5 1}{1e 3 5r m ol Z e h%lrlmqg{emcf%rﬁglﬂ{ %031% rn%(QJrerE btk f@ﬁperature and

sodi um r bonat

AdHule We: GBSighesh i %@aﬁﬂ%ﬁ?%ﬁ%@dﬁz wré%lgw im‘s% P produs

Ofus@gmms&touﬂ%ﬁ@paymde% COATHSg) to frdduBd@R5 g1(T3tsly)eldnef@-bromo-2-cyano-3-
QDRE Ly e anide (0.464 g, 5.181 mmol) in water (10 nil).

A precipitate forms. Heat the reaction 20 nmixture to

70C for 30 mnutes, then extract the aqueous reaction

m xture with ethyl acetate (3 x 20 nL). Conbine the

organics |ayers and wash sequentially with water (30

m_) saturat ed anm)nl um chI or| de (30 m_) and SOdI um

e o s



25 napht hal ene-1 -carbonitrile as alight brown solid.
1H NWVR (CDC13) 6 8.314 (dd, 1H, J= 2.4, 7.0 Hz),

we.208%8(«88l, 1H, J= 2.4, 7.0 Hz), 7.836 (d, 1H, PAEUR2®7/060626
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Hz), 7.728 (m 3H). 4-Brono-2-fluoro-benzam de:

Charge a flask with acidic alumna (A1203) (3.03 g,

29.718 mmmol ) and nethanesul fonic acid (10 nL). Heat

the resulting solution to 120C, and add

4- br ono- 2-f| uorobenzonitrileyg0 (2.00 g, 9.999 mol)

in one portion. Stir the resulting m xture for 30

m nutes, then cool the reaction to roomtenperature

and pour it into water (50 nL). Extract the aqueous

né-m{nu&-ﬁcyah&hmdhﬁhbﬁrdaﬁemxamm(x&tmmdeg041 iz)2.61 @enthind &-bromer2-
%]99 efors? %%ﬁ&_c(& éOUs‘é %6 Mﬁdreﬂu@ﬂ%’l&% e ESGhishiste

congcentr
AR FR e S DESENS 5T IS BeroT el g
whil éveposi@ltiediltrate. HPuNivRe ci @B OctGIne Silipa FOGqgtoshy 2nd eluie Swith
Zﬂto,lc/ﬂ%)w (0 {39 9«% to %Q’g 77 et 69%slyeldd 01 brohid-21oydnia- 3-metfoxpDytidineld,

, 35 7.446 (ddd, 1H, J= 0.4, 1.9,
8 1 Hz) 5 (4- Brom)2flouro ghen yl 1I—|—tetrazo|ef3 s
ChBiroge-2avapt-frlorgpyriding: SOREIOZST] ol ¢ BRIVZSHTEFPIE amino-
( Bori-cyarbByriBind B, 1200 ehr@ll et FICH@OG/hI) dod HPQ O m)300 % and stir for 1

) %m%o&&? 1Bl tabd Bk Bre &9{‘5\1@ §:06 mZfked) QY1 e mitiRMAod, quench
cool

2007/ 087488 20071060626 )
codl TR vel 200 e Tace POl 0Saa0r 000620, 238, i e
e MBS PuROerudd hingt wipe bitidalg! céremmgraew apdlus with (GA0%EFOAC Hex to

dbrg&ul:lfylllo m?@Sb")@ﬁel@@fMr&ﬁoeﬂcyWothl@a-ﬁﬁﬂlﬂlS hydr ochl ori c
acid. Renove the resulting solid by filtration and

wash the solids wth hexanes to afford 3.

t MrEromotophhpigp ol f2g o P RNRRIfRBPUSER SR oLTbRop - fﬁg‘fh%ﬂ'ﬁﬁq AWorse
5 4 60D BDveRr (5 D) Hndeopdosinipd BCI(2 wBXfiy ) minples; Epol hyrsfulting sagpgpsion
d F&6°%wb%§s9ﬁﬁn&iﬁﬁﬁa Yok ge. 8&9an%1)% wa‘ﬂer 8 mLyRB kae,to didvittthe

}I\I??Elp I‘ o) Iel[OWﬁ é)y §Tl]j'§ éeﬁlgtlné rmxt%re f%ré ates &ng A@rﬁ%&@ﬂﬁz%d m@%&id sodium

5 bxeaabo@:tm@t@nfsmw rs@uupmﬁw yrisatpie foéatl?ralf pitassiyoopcyqyidg (0747 g4 11.010
mHilx;ﬂo])) arld @dpbdr BAnit¥ (G854 ¢ St1BT mihdDEn Watet (10 1), fAoprecPPate forims UHeatghe reaction
th e A ee}d% ?E); 3’8¥mnu e? erg&tre{cpthe%e&s reﬂ'ctlgn m )Nlth @t@ﬁacetate (3 x20 mL).

O e BRSO e O P Sty snonae o
t ), relaekinCivabntis (31 0% NaHBEH(SGr ey layey NSt rppoyghe solds
e tbl{' Mltrati@ﬁ: %d@gr@en(r§epthéﬁ-}t)'ate z@ﬂz@bosﬁ.@l@r tﬁtr&tﬂﬁﬁk&esldﬁb}’o@ Fish chromatography

a 8Véﬂt’r1 ggr%het h hexe?ﬁe_ %(9 %5 e h yageﬁatetl hh ?a%estto a%l% 0 %4%”85@1) E‘ﬁﬁl brorno-

ni_c
o\neﬁnhwsmarbowél@w“%qhﬁd?W@PF{S%%%(H“ :.Wrg_ 40,
CenexREd, tRUe 21 v Haf, 7 RIn&@ 18, Ji=11.6Wa ues (@iHbmat ogr aph t he
resi due on a silica gel columm eI uting with 20% et hyl

acetate in hexanes to affor 6

e AR Pl o e 3‘%?@(&08;“5 e ol nd
5-ridtharyaifehiomsd (19 LR Hedy thwn@mso@aqnm%a (%} @ add égiepp Frguorobenzonitrile
'TQE 6hyg| 9. @9 an@l')’fﬂ AP b Wlirt-réstlin@ ph@aefor 30 alinde htrab@ the reaction to

rgorrﬂ%mpgra?lie ar%lgour "l_|1en 0 Wa%B@WL)) Eﬂlqg ch %u%%ﬁlxﬁn@ w%&ﬂlo(oﬁx@thane (B3x

xture In a al e ? e
100 mb). fC@mblg_eghewtg@rp%extrm,rdm(y&r%%)elglinwﬁ fhe fﬂl}dsg)iy tr%ngn qxédl concen

u Sthenmra&@mumff&m@a 18lg (esvedhbrehepfbiorneetzonid@O9iEe Qiig/ HARR
GWM‘SS'&} 8'7 SRl @El@q 0.1 Hzg 7(558’4&@, 1 RYD, (0ARY), ES¥)dd3 82248 B8.0 Hz),

rom) lﬁ%zge hyl - 2-'t hi ophene carbonitrile:
Co7rf*6 fqed §{5r8ﬁ40194 hyl - 2- t hi ophene car boxani de (1.2

g, 1.0 equiv., 5.4 mmol) and POC13 (30 nL) in a flask.

Sté -waﬁ)-mo%}otﬂhalyﬁhm@ﬁmmt EHPRNakM fveh £ Brsmd8iidan besonitrile (3.0g,
| S¥en cool the

{it R S R e s
NI\/R (CDC13) S 7. 27 (s, 1H), 2.17 (s, 3H). 25
4- Br ono- 3- net hyl - 2-t hi ophene car boxam de: Conbi ne
4- br ono- 3- net hyl - 2-t hi ophene carboxylic acid (2.0g,
1.0 equiv, 9.0 mmol ) and thionyl chloride (30 nL) in a
flask Stir the mxture at roomtenperature for 18

S~ a .



30 4-Brono-3-net hyl -2-thi ophene carbonitrile: D ssolve
4- br ono- 3- net hyl - 2-t hi ophene carboxam de in 30 ni of

woeuLBs288 al |l ow the m xture to stir at room PCT/US2007/060626
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tenperature for 18 hours. Then concentrate the

reaction in vacuo; and purify the residue by

chromat ography (silica gel, 5% ethyl acetate/hexane)

to give the title conmpound (0.9g, 49%. |IH -NW

(CDC 3) 8 9.44 (S, 1H), 4.40.4S, 3H). 35

4- Br onp- 2- f | uor o- 6- net hoxy- benzonitrile: Method DF1

Di ssol ve 4-brono-2, 5-di fl uoro-benzonitrile (1.5 g,

6.9 nmol) in THE (10 nm.). Add NaOwe (1.9 g, 25% by wt
%Shktiéﬁ InRrdaid dOiwitd 18 o ondiditly) etheStPbuyr the Fpeulting edrtipr igin 15 mlL of diethyl

M s%.lruretedgvltg rﬁ'ﬂéo?m%r% 100G SNSRI soIEBNEI8AbLK Al ®ash fhe solids
e oo A o3 st LU A2 5w

Et OAc/ hexanes/ 30 min gradient). Concentrate the
Sse 4 BCIBD- ﬁoﬁﬂéﬁ]b@m Idemymmbteazha Ada iy oo td dodurh hyldkide (0.2 g, 4.8

o un ¢C LI1ICS ) 0. € T 1 én§on and
d&‘ﬂ‘g)r ?bt“gl vao RATE u/%:tthr k. %6%%58 /é(J fh O%??%gxgnes tofo CO
=ad@)3-GBron- Mﬂo&o@hqyylz%ﬂe@éqkdl B ﬁéffm?&?"f‘ﬂ’éh"?&l Va‘é Lo
Meinag theDiie mBhys Haikie[ @ 68, S omw), 2hd bdntior B-sG-tipedatiion § room temperature;

b eé] 148 "tha'% aéul)rfvmg ]JL'Cl %’hgw co ;qu?ﬂmh dhe feﬂ:tlgi v@ﬂﬂ'l@% Nﬂﬁbb@mﬁLX Slite with
xj.rac

yth:tzg‘h(éo IEIHF aail feaaéate%[cheéay hﬁ aquem%s Etér three Qmiél Wlt{] thl acetate (25
Mk}t Gerebide g ombiityers, alicinrove MeB@, Repo 15 whrim @%u%ﬁl)d congfpgjete the
S fitkekte i Mudl @&lenitdgﬁgn BOksithd AN sfi@rgelakiontt elufif) with A% &yt aveiot in

t h di e&ft‘g 8 g&g"h) dart‘%e VR Ry K B1B8) BE 90 (Wﬁf

concentrate 1 n vacuo. Purify by
Si I | ca gel chromat ography (0-50% Et OAc/ hexanes/ 30 10
ME-Brofioadiediyt-)-thioflenc@rivxaaide: Covdbing etbyd b-bymp--aehyldiiorpege
\Y @Eb%%la%(g & p@eqtﬁ@ 3l o E&ol?'lnﬁ g ﬁH}dﬂﬁe@H {50 L GONDE) Mt (14 Biture in a

s fetalaq:ttﬂﬁ Foel 00 "Ce}orw'gI Lours I§ur1fy the” resgdue on Mﬁ:a geSI u&n%@&%ébﬁmex t\-ﬁﬁt&)g' stepping to

5 886 Bfe/Rx ditfoh. enatsd B (%) IRMS S ESD et 1fd¥ P henzene:
(I\/Ethod DF3) Dissol ve 4-brono-2-fl uoro-6-

-me%{yﬁg op g(_ea ﬂiﬁ%e r&mblge Sobrm %etﬂyﬂz-thlophene carboxamide (1.2
0 rone mr_

aﬁd i SAFIe) SR G SR MRS S5s BB o ts v
t @nfIehatalls @ shitrchelusiag ROTBIO Adhax elotidn yo prayids b fitle gongpeynd (O- e, 64%). 'H
C k& hoagdi@gupartridge. Purify by silica gel
c%@%@%?ggﬁ(ﬁ %{8 SO(OQA) E{:OAC/ hexanes/ 30 m n gr adi ent)

and concentrate in vacuo to give the title co}gg nb Jic anid
( 3FBommmef-mEnYP-fhiicpheny cagkoxgnites | Coppiassiebragior mefy - PigRyey corooxyiic ach
Et(%cll %7 0.8 SonolRfnd Thiddy1Dferidd (39 NIV @ fesic GHighegtigmt atygon fpmperature

S tf s lfg l’tl \ rs eCQn&Qtra% l% regH Qn 5[11xtu.re in vacuo and then susrnd the residue in 7N NHj3 in MeOH

rmet f n xt ur.e
ginggms%fo; RAEE ?na'fttﬁzg va(cgyt& afggﬂg o (B0} Whe Bud Dbl s (art
etHsymaIZM(Mmt hyl -sil ane (360 ng, 3.67 mml) copper

(1) iodide (20 rTg, 0.1 mmld) and tetrakis
(t I lfrplf“é'{lﬁvg;lgﬁﬂ Qn(%)fﬂg “gﬂ% blgs'mvg {\)I‘gzror{lol%etﬁwz-thgpkgae c%h&de in 30

In a sea
f ot @PQelyd alloy s S¥ e HHE OSBRI PLI P éJPﬁna??ceBﬁ‘“? tpgeaction
c I M @38uof B8 hiifehdiSidagpy Shrbriaparaghe [silicduelo foa tlnd reetpsblfexang)do/give the title
0 gest.y £oha wedo-s, 2).
Cbm%)gnd(«g&gqgl/gp elﬁ\g%ar bo{n tr :@g (p@l) Ref(l ux
4 Br ono- 2- t hi ophenecar boxyl i c aci d (960 ny, 4.63 mol
| - Bﬁ?ﬂ}lﬂu((r56-mbgmxﬁr¢pnzpmtrlleE%ﬁg}]a[fl@mégg@ésbgm-s%f@uor Bﬁazomtnle

% 3 9Hmbon) bOrHFS nir§SAdNeOME! 9Wl2y% 8y Soltthe inneSE] .5 mgol). Stir the

t uri sfiical
m s%%cho'f%@% N e ST e S

by addition of EtOAc, wash with brine; and dry over
MpSO4; filter and concentrate in vacuo. Add NaCl 30
(307 ng, 5.26 mml) and dichl oromethane (10 nlL) to the
residue and reflux for 30 mn. After the addition of
POClS (3 36 9, 21.9 mml) reflux the mxture for 1 h.

. g L T T ] oy




wash wi th agueous NaHCO3 sol ution, brine and dry over
MpSO4; filter and concentrate in vacuo to provide 753

wagowiost4se desi red product. 35 PCT/US2007/060626
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4- Br ono- 2, 6-di et hyl - benzonitrile: Place

4- Br ono- 2, 6- di net hyl - phenyl am ne (4.49 g, 22.4 mol),

water (25 nmL) and concentrated hydrochloric acid (8.0

m.) in a three-neck flask and sonicate until a fine

suspension results. Cool theyguspension to 0 C and add

a solution of sodiumnitrite (1.67 g, 24.2 mol) in

water (5 nL) dropwise to maintain a reaction

tenperature below 5 C. Stir the reaction at 0 C for 30

%ﬁ@@?ab@&y 48851 O THex G2 00Mih 6BHGR 6Conce@Fatatherselectsd fraptigngn vacuo to
rd ?r\xgﬁI e cI)nQp@\ﬁld%l Lo W) gsta%hltegélfdeflm i ehkisted it @rudtli€ TLC 20%

sodi um bi carbonate. Add the

@&mﬁ%ﬂW?ﬁﬁ Pé%ctlon portionwi se to a round bottom

flask contai ning copper (l) cyanide (2.42 g, 27.0

Wo%o-l-ﬂ%@@-ﬁlieﬂimy-%ﬁﬁﬂhﬁiﬁie( Metbsd BF2 HEGolile 4dmamo)2-fBund-cwaheny-

rﬁemné% (1alt5 g758) ol) &cIl?hloIoglgtheElgéI‘)IInﬂ)I aHchoéQcI gl QB HIBAL (63GhL, 1.0N

reactlontoa i ent
simuietbyny loridadi2rimooPiisdnsaciorgnipire fr B9t l Ef&fﬁsI) Torad ﬁﬁ& Go L)
Oh@AR ihEreduAl SRt AITE abvRsih mini Edwrasvarttiedichiprachethng, fyesh with Yring dgyover
adé IHItﬁ:%J c%cgn‘u@tg 6 LCONGRAY byliBa delbhéAREbEaphy (250% EtPAdExanes/30

romat ogr.a to 20% et
t ram éliacycélt A< (gf:ea ypggcbagl 1(ﬁls va oe VIIIIEIOI)I I%tgtﬁ(lg %Im% (lIe %ﬂ!@?ﬁm@%

wg,%)mm#hétes?)l%lﬂmlpxml%@@kgfmtﬂfe?. 50 (s, 1H) 2 46
(s, 6H. 4- Brorm 2-chl or o- 6- net hyl - benzonitrile:

Pg %ﬁ) % dEII %rnm n)aqullIlI)rﬁI In%%lhﬂ%em (I\Ii@tﬁﬁ B3)®solve 4-bromo-2-fluoro-6-

enzoni t

0
AoBe 2GS B ARV SHEHYT P A Sh R i 22 o) od
( M@Vdﬂ[@ht 16 se?l.e(ﬁﬁbe( ol thpm temPer@@re(and trag_sIEQ) digpotly 4o S(hga gegqh')ornatog'rapy
41'0%;’1 'Z@m kﬁ?{a%el R fQBbShY (0L50% ERYARPEAEs/30nin gradient) and

D t t I I ) 6
Zgﬁ%&%?eﬂlf %fu@¥(}g‘w8 ?% com ounrcIr%%g mﬁ‘?o }I' y1§5)qypco% le@ (ﬁIlI ITE(IJ Iﬂw

7E®Bofesaned R 051)51ENBIR0%FBHS§t“%t%W%enzom t r| I e
Prepare in substantially the sanme manner as

2-§r0mII)I-%,- 1¥'Ilane- i rﬁehﬁ:ﬂ. ol oxtfrk & mbIoI%S S-RIES-B%Iime (1g,35
( d]dlol) |eqhyn%1h\j§meﬂw glarr_qﬁ?a 6)0 m%i §7 71 co?peégy déde (Zi) |r_r|1g 0 1 mr)xd]I_) agd tQL%hs
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753 mg of the desired product.

4-Bromo-2,6-dimethyl-benzonitrile: Place 4-Bromo-2,6-dimethyl-phenylamine (4.49 g, 22.4 mmol),
water (25 mL) and concentrated hydrochloric acid (8 .0 mL) in a three-neck flask and sonicate until a fine
suspension results. Cool the suspension to 0 °C and add a solution of sodium nitrite (1.67 g, 24.2 mmol) in

water (5 mL) dropwise to maintain a reaction temperature below 5 °C. Stir the reaction at 0 °C for 30



met hanesul f onam de NH4) CN WD 2007/ 087488
PCT/ US2007/ 060626 -28 Ex. R R3 R6 Nane Prep Anal.

wazogNsMss N- [ 3- (4- Cyano-3-fluoro- B, D, 415.1 PCT/US2007/060626

10

15

20

25

phenyl)-1-cyclopentyl-IH G | (Mt indol-6-yl]- NH4)

met hanesul fonanmi de 31 / FCN Me

N-[lI-((S)-sec-Butyl)-3-(4- BB, 403.3

cyan- 3-fluoro-phenyl)-1H D, G (Mt H3 indol-6-yl]- |
NH4) CH3 net hanesul f onam deyA6 CN cycl
N[I-((R-sec-Butyl)-3-(4- BB, 394.3 opro

cyan- phenyl )-1Hindol-6- C G (M+ pyl yl]- 1 H),

cycl opropanesul fonam de 392.0 (M 47 CN Me

Nrifuiks 4eR)e-a8@tEm Bubryiee: Barérdly nBB2liz8B@e@tion with solid sodium bicarbonate.
9%’[1? fQ neeﬁa?ﬂax Lok tlg'rhkoh&g@% to8roufl bof®dm fdMontaining copper (1) cyanide (242 g, 27.0

anesul 1 onam de

Nanfoﬂ),_pg@gmgﬁ}favpe é 5( 82 5 %v%ol)%ateg(%%wo °C. Stir the resulting solution for
t30 imbypthsen 702€.y Copl rdetion prcheybier® temml:qmre( qw_e_[ctracb\\ngqtoluene (75 mL x 3). Combine
ydl?] & lta]y@fg %ﬁwaghmmlt@f@ndﬁmnel D)y obék sddimMgfate and concentrate in vacuo.

tgaﬁh graﬂn_{(?togy‘ﬁ Qc%ﬂac@a% in %ﬁliﬁo give 4-Bromo-2,6-dimethyl-

ydex}zomtelelﬁ%ﬁ@slép? Sl BNV (DG g 1. 246 6. 6D
N-{1-sec-Butyl-3-[5- BB, 392.0 ~i _iN OH
(Aﬂﬁ/lgﬂlﬁ g%lllhgﬂ) 7L %efﬂ? ﬂaﬁ/zt)%ml%epéé\ﬂ' substantially the same manner as 4-Bromo-2,6-

l}letl‘ﬁlelteﬂaﬁgiﬁﬁ%o Il?g)fﬂo !11%0 ipethyl—gheﬁmxgl% fI NMR §/D|M88|\c|16?ve7 525, 1H),
N-181s; BOt2yB 3H).4- cyan- 3- A, 384.0
fluoro-phenyl)-1Hindol-6- AA (M
I\é %TOIHITE tllgadn Srlil)lbfe L}?ﬂ‘ %rq’):are 1A sugs)anéﬁy m;ﬁ@mamer as 4-Bromo-2,6-dimethyl-

F?Fﬁ:g])n}c Pﬂl-ﬂ}eﬁbea’(lf‘%@%rl %CDIQIJS %@t hanesul f onani de

4-Bromo-3-methoxy-benzonitrile: Prepare in substantially the same manner as 4-Bromo-2,6-dimethyl-
benzonitrile from the phenyl amine. IH1 NMR (CDCls) 8 7.62 (d, 1H, J=7.9 Hz), 7.09 (dd, 1H, I=79Hz,
1.8 Hz), 7.07 (d, 1H, J = 1.8 Hz), 3.91 (s, 3H).

4-Bromo-2-fluoro-5-methyl-benzonitrile: Prepare in substantially the same manner as 4-Bromo-2,6-

dimethyl-benzonitrile. ' NMR (CDCls) § 7.46 (m, 2H), 2.40 (s, 3H).

Compounds listed below in Table 1 can be prepared from compounds having the general structure

of an indole core structure illustrated as intermediate 2 according the procedures listed above.
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+ Unless noted to the contrary the analytical data refers to the mass spectral data.
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Compounds listed below in Table 2 can be prepared from compounds having the general structure

of an indole core structure illustrated as Intermediate 3 according to the procedures listed above.

Table 2
Compounds Prepared From Intermediate 3
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phenyl ) - 1- i sopy apgiedn (M H) Luﬁ Pi9%- v
t:‘éﬁ]all S tH-otair-de E 182—+—P MCI B34 Cyano5-fluoro2- | D.G. | 3841
N; E3- (B-Chl orofpyrifin-3- 0,6 ggéeiry phznyl)—L | v
yl)-1-| sopropyl -1 d6N- 1 | (M H)isopropyl-1H-indol-6-y1]-
61yl ] - et hanesu e 188 i - Armdta fonamide
Ni [ 1- 1 sopropyl 1 3% xo- 0,|F, 385.3 2,3-dihydrjo-1H
| (MtH) O benzoi mgazol -5-yl)-1H H i ndol -6-yl]-
L £ C L T 2007087488 PCTF/US2007/ 060626
TR dgatiicgt 1 O e = O R O 3 Cyanoddluoro s | . G, | 384.1
- 40 CN methyl-phenyl)-1- I M-B)
isopropyl-1H-indol-6-y1]-
methanesulfonamide
F
169 i-Pr CN Me N-[3-(4-Cyano-3-fluoro-2- | D, G, | 403.0
methyl-phenyl)-1- I M+NH
isopropyl-1H-indol-6-y1]- 4)
F methanesulfonamide
CH,
170 | i-Pr F Me | N{3-(4-Cyano-3,5- D,G, | 407.0
CN difluoro-phenyl)-1- I (M+NH
isopropyl-1H-indol-6-yl]- 4)
. methanesulfonamide
179 i-Pr F Me N-[3-(3,5-Difluoro-4- AA, 305.12
OMe methoxy-phenyl G,1 M+H)
);@E )-1-isopropyl-1H-indol-6-
yl}-methan
F esulfonamide
180 i-Pr Cl Me N-{3-(4-Chloro-3-nitro- AA, 406.063
phenyl)-1-is G,I |4ME)
),;@[ NO opropyl-1H-indol-6-y1}-
2 methanesulfo
namide
181 i-Pr CN Me N-[3-(4-Cyano-3-methoxy- | D, G, | 382.0
)g@ phenyl)-1-isopropyl-1H- I M-H)
indol-6-y1]-
OMe methanesulfonamide
182 | i-pr ~_C Me | N-[3-(6-Chloro-pyridin-3- | O,G, | 362.0
| yD-1-isopropyl-1H-indol- | I (M-H)
N 6-y1]-methanesulfonamide
183 i-Pr H Me N-[1-Isopropyl-3-(2-0x0- | O,F, | 385.3
),;©: o 2,3-dihydro-LH- I (MED)
benzoimidazol-5-y1)-1H-
N indol-6-y1]-
methanesulfonamide




Ex. RL R3 R6 Nane Pre-ol Anal.t 184 i-Pr H M
N-(1-1sopropyl-2'"-oxo- 0, F, 384.3 N

wa20@osdishydro-1H 1'H | (MtH) 0 [ 3,5'] bi i ndoPgirAB2007060626

10

met hanesul fonamide t Unless noted to the contrary the
analytical data refers to the nmass spectral data. $
Prep. Method of preparation referring to Schenes 1-6
and the acconpanyi ng experi nental descriptions. 5
Conpounds |isted below in Tabk@ 4 can be prepared from
conmpounds havi ng the general structure of an indole
core illustrated as Internediate 4-A according to the

procedures lisfed above. Table 4 Commpounds Prepared

Fﬁr’h ] rﬁle;gedi R 4-A R3 (RE _/[NaR6 NN 10 R Piept | Analt

Rl "R3 [P Name Prepo~AnRl . 1] Ma7g N-CUimopropy RGN ME [O.F, | 3843

Nt [ 3- (|6- Cyano- b- f 0-3=%3[73. 0 23=3;d1.f,1ydr0-1H1'H- I (M+H)

pyri dijn-3-yl) - 1-6Svprofyl - [ M-H) [’ﬁgfr}g’fuﬁﬁé@a-y|] F
Tanass] b BAMRER: S8BT E Rt o Ahe g G2

g el t dthe a cdl daka refers to tRE miss spactral dita,

bérizep| WetBlddi meparhiiob refelring S ik and@ie a i i 1 descripti
i sopropyl -1 Hindol -6-yl] nethanesui fg:ﬁrg%pyénege){pf%%mﬁa- By riptions.
/| CHF2 Me N-[3-(5-Difluoronethyl- X 380.0

pyridi p-2-vyl)-1-isopr - (M 1H i ndol - 6-yl ] -

met hang%nér%%s)r?g?ﬁ bgrc'é’w %é'gﬁ%qﬁg? lge/pr TioReqrpoyngs haviny thpgeergL structure
X058 ipdeje cogs dysivgied as Atasinasizic A-A@copiding th-the pivbieklires listed@bove.

i sopropyl -1 Hindol -6-yl] nethanesul fonam de 189 i-Pr

N CN Me N-[3-(6-Cyano-5-nethyl- C 369.0
pyridin-3-yl)-1-isopropyl- (& 1H-indol-6-yl] CH3

met hanesul f onani d&°™BPURENPaaiFrom Ipprmpgiste 4-A

N [ 3- (5- Chl or o- 6- cyano- C 3890 3

0, 2 N
R6—S~N N
R1
Ex. | Rl R3 R6 Name Prep. | Anal.
: i
178 | i-Pr /N CN Me N-[3-(6-Cyano-5-fluoro- X 373.0
' pyridin-3-yl)-1-isopropyl- (M+H)
A 1H-indol-6-y1]-
E methanesulfonamide
186 | i-Pr o} Me N-[3-(2,2-Difluoro- X 409.0
CF, ‘penzo[l,3]dioxol-5-yl)-1- (M+H)
0 isopropyl-1H-~indol-6-y1]-
. methanesulfonamide
187 | i-Pr = ] CHF, Me N-[3-(5-Difluoromethyl- X 380.0
pyridin-2-yl)-1-isopropyl- M+
x> -N 1H-indol-6-y1]- R
‘ methanesulfonamide
188 | i-Pr 0] Me N-[3~(2,3-Dihydro- X 387.2
] benzo[1,4]dioxin-6-y1)-1- (M+H)
o isopropyl-1H-indol-6-y1]-
R methanesulfonamide
i-Pr /N CN Me N-[§-§6-Cyano-5-methyl- C 369.0
l pyridin-3-y1)-1-isopropyl- M+H)
A 1H-indol-6-y1]-
- CH;, methanesulfonamide
190 | i-Pr /N CN Me N-[3-(5-Chloro-6-cyano- C 389.0
l pyridin-3-yl)-1-isopropyl- (M+H)
A 1H-indol-6-y1]-
Cl methanesulfonamide




pyridin-3-yl)-1-isopropyl- (MH) 1Hindol-6-yl] C

met hanesul f onam de WD 2007/ 087488 PCT/ US2007/ 060626
wWo4007mt748R1 R3 R6 Nanme Prep. Anal. t 191 i - Pr POT/@S2008/060626

N-[ 3- (6- Cyano- 5- et hoxy- C 385.1 _

pyridin-3-yl)-1-isopropyl- (Mrw 1Hindol-6-yl] Ow

met hanesul fonam de 96 i-Pr 0 Me

N-[ 1- I sopropyl - 3-(2-oxo- 0 397.0 _

2H chronmen-6-yl)-1Hindol - (M¢H) 97 i-Pr O

6-yl ] - met hanesul f onam de Me N-[I-1sopropyl - 3- (1- oxo-

Q* 385.0 1,3-dihydro-isobenzofuran- (MH) O

5-y)-1Hindol -6-yl] nethanesul fonam de 192 i-Pr CN

Ve RE [ 8L (4- QPdno- 2- et hyl | 7O 366w 4 Prep. | Al T
p qg i’F" —Sepropy—iH ’on Mgg -6-3g|] . g

net hapesul f anamn 193" p{ £=L>5-Gypno->-methoxy- 385.1
NH[ 1- sopropyl - (1} oxo- AA 383} din-3-yl)-1-isopropyl- (M+H)

dol-6- .
2y HomiBbiangsul f ohani de
194l Pr r‘QH Me N-[3-"4% Fithynyl - phenyl )-1- AA 353. 0

i 0BT Y1 - 1 1+ i ndoh GNP~ | MH) Nlh@qpﬁmﬂéébw@onan@de 3970

N a0 O -\ f
195 it Pr H3C Q) N- -Chl o ; a%’ ggl%l-,ndd* i (M)
400. 09 neth e nyl ) m"“ﬂb BPYIC H- | ndol |-

6 Q7 |y} - et mee Niﬂplsd I3 Y10t VE Q** 13850
NH [ 3-1(5- Cyat \VA 3881 ﬁﬂihyéﬁ&be\lzohﬁn phen- 4(M+H)
(MH! Syl H- i np®¥)-Bl-ingoll-pvifret h
amesul f onam D Me | methanesulfonamide
i 6 2
N g2 PP o Me A N-%?(ﬁ-'ciz'ano-z-methyl- Q 366.2
phenyl)-1-isopropyl-1H- (M-H)
indol-6-y1]-
methanesulfonamide
193 | i-Pr 0O Me N-[1-Isopropyl-3-(1-oxo- AA 383.0

indan-5-y1)-1H-indol-6-y1]- (MH)
methanesulfonamide

194 | i-Pr CCH Me N-[3-(4-Ethynyl-phenyl)-1- | AA 353.0
isopropyl-1H-indol-6-y1]- (M+H)
methanesulfonamide

195 | i-Pr H30 CN | Me N-[3-(5-Chloro-4-cyano-2- s 400.09
methyl-phe M-H)
nyl)-1-isopropyl-1H-indol-6-

Cl yl]-met
hanesulfonamide
196 | i-Pr N CN Me N-[3-(5-Cyano-3-methoxy- | AA 388.08
CH,0 \ thiophen-2- (M-H)
S yD-1-isopropyl-1H-indol-6-
yl]-meth
anesulfonamide
197 | i-Pr NO2 Me N-[1-Isopropyl-3-(4-nitro- AA 374.3
);©/ phenyl)-1H-indol-6-yl]- (M)
methanesulfonamide

198 | i-Pr Me N-(3-Benzofuran-6-yl-1- AA 367.0

m isopropyl-1H-indol-6-y1)- (M-H)
o methanesulfonamide

199 | i-Pr A Me N-[1-Isopropyl-3-(5-nitro- AA 378.0
/\{D—NOZ thiophen-2-y1)-1H-indol-6- (M-H)
s

yl]-methanesulfonamide




phenyl)-1Hindol -6-yl]- (MtH) Aa - nethanesul f onam de

198 i-Pr Me N (3-Benzofuran-6-yl-1- AA 367.0 .
woOgoprespss - | H i ndol -6-yl)- (MH) nethanesul f or@miUS2007/060626

199 i-Pr \ Me N[1l-1Isopropyl-3-(5-nitro- AA 378.0 N

t hi ophen-2-yl)-1Hindol-6- (MH)

yl ] - met hanesul f onam de WO 2007/ 087488

PCT/ US2007/ 060626 -42 Ex. R R3 R6 Nane Prep. Anal. f

200 i-Pr NO2 Me N-[3-(3-Fluorag4-nitro- AA 390.0

phenyl)-1 -isopropyl-IH (MH \ indol-6-yl] F

met hanesul f onam de 201 i-Pr NO2 Me

N-[1-1sopropyl-3-(3- AA 402.0

met Box ¥ 4- ni tB%- phenyl ) - (V&) Nam ndol - 6- yI ] (i Andl T
met hopaclll f ha_m_d_e 202 i -Br _Cl
0 4P P 3900
20 #Ponl o o- HO. AN M06. ’é’l‘fy‘} s | A H
: 6-yl] |net hc%g[ TP r\gm de, NORM-H)

4- Cyano- 3- Qdeﬁ]g stﬂt(ﬁé'llghg? 0 |/ |
yl-IHindol-6-yl] N 02

qu-FerO N/&N-[1-Isopropyl-3-(3- AA | 4020
Or 0- 4- JAA 43200 fltﬁ°§>bfﬁ¥1bpy|-6- (M-H)

| am no- | HJi §£§'
OBl Ne N-[ ?nes ‘1“%“?9’1% 4- cyano- 2

. net hyl Cphenyl ) -|IMd sQPHOPYChord Mitdy  \ [ @A | 406.06
1Hindol -6-yl] ,zJl CH3 ngt hangskifloan de 206 if-Pr | (M-H)

' v + @prepyl- -W1- '
N [Me N-(1-15opr 2',3-S3 gnet%;nesglifgﬂ%w 1 Hj1'H
( NH'H) namide

NO,

203 | i-Pr CN Me | N-[3-(4-Cyano-3-nitro- AA [ 3970
phenyl)-1-iso (M-H)
propyl-1H-indol-6-y1]-

NO methanesulfonamide
2
204 | i-Pr AA 430.2

0 Me N-Cyclopropyl-2-fluoro-4- .
(1-isopropyl-6- M+H
ﬂ :/ methanesulfonylamino-1H-
. indol-

3-yD)-benzamide

205 | i-Pr CN Me N-[3~(3-Chloro-4-cyano-2- AA 400.09
methyl-phenyl)-1-isopropyl- M-H)
cl 1H-indol-6-y1]-
CH methanesulfonamide
3

206 | i-Pr N Me N-(1-Isopropyi-2',3'- S 370.2
dihydro-1H,1'H- (M+H)

[3,5'Ibiindolyl-6-y1)-

methanesulfonamide
207 | i-Pr F Me N-3-(3,5-Difluoro-4- AA 3933
OH hydroxymethyl-phenyl)-1- (M-H)

isopropyl-1H-indol-6-y1]-
methanesulfonamide
F
208 | i-Pr NH Me N-[1-Isopropyl-3-(1,2,3 4- S 384.0
tetrahydro-quinolin-6-y1)- (M+H),
),;@Q 1H-indol-6-y1]-

methanesulfonamide 382.3
(M-H)
209 | i-Pr F Me N-{3-(4-Difluoromethyl-3,5- | Q 413.1

CHF difluoro-phenyl)-1- M-H)
2 isopropyl-1H-indol-6-y1]-
methanesulfonamide
E




\ [3,5 ]biindolyl-6-yl) nethanesul fonam de 207 i-Pr F
Me N-[3-(3,5-Difluoro-4- AA 393.3 OH

waypdrosuset hyl - phenyl )-1- (M H) PCT/US2007/060626
i sopropyl -1 Hindol-6-yl] \ nethanesul fonam de F 208
i-Pr NH M N-[1-Isopropyl-3-(1,2,3,4- S 384.0
tetrahydro-quinolin-6-yl)- (MtH), 1H i ndol-6-yl]
nmet hanesul fonam de 382.3 (MH 209 i-Pr F Me
N-[3-(4-Ditluoronethyl-3,5- Q4413.1
di fl uoro-phenyl)-1- (MH [/ CHF2
i sopropyl -1 Hindol -6-yl]- nethanesul fonamde \ F WO
2007/ 087488 PCT/ US2007/ 060626 -43 Ex. R1 R3 R6 Nane

Priefx | Bhal . |[[R3 210 i-Pr / GHF2 | Meme Prep. | Anal. f
N-"T 6-Diflluoromethyl - Q1380 3 i
Yiop .
py[r 18 AE%3- y1|) - 1. 180pFGHY - IYIWW o lilgpmﬁgﬂl -y | e
met hanesul t anam de 11211 i -|Pr / i -yl]— Propy:-
N- [ 3-(5-Et hyn Ndi n-2-| **» ulfonamide
y|/ llisopr n\/I-II—Llnan (
yl ]211’n=f Franesul f ECHN [ 2o ] 1sopropyﬁ%nl;(zilgl-26- - 31\5/11;)
NI _1' sopropyl - 8- ( 6jnitro-| C3 %]- ethanesulfonamide
pyri di n-3-yl|): fdol - 6-yll ] -
it h?f}epgu! fanamde-hydrochlorige 223 i-Pr \ M
N2 (5% Cnl gr o- @922- W 1ol 3 Gaivo- TC 3730
yl|) - 11 i soprgpyl {1 H i ndol - §- NI\/Rp’g‘ o gfonan;llgeo' VI (M-H)
yl|] - met hanegu de 224 | - IPH;
2-.!3',}3[0 4 (1 |anrnp\/| B- !Qﬂ '2
methan&<ul f anyl nos 1H ( l\%el—l) l;li ~Chloro-thiophen-2- | J LH-
i ddol F3-vI) b e = yb-1-isopropyl-1H-indol-6- NMR
I nao yl) yl]-methanesulfonamide
224 | i-Pr ] Me 2-Fluoro-4-(1-isopropyl-6- AA 3903
methanesulfonylamino-1H- (M+H)
NH, indol-3-y1)-benzamide:
F
138 | i-Pr CF, Me N-[1-isopropyl-3-(5- CC | 3980
trifluoromethyl-pyridin-3-
= I y1)-1H-indol-6-y1]-
a N methanesulfonamide
hydrochloride
139 | i~Pr CN Me N-[3-(5-cyano-4-methyl- CC |3750
S thiazol-2-y1)-1-isopropyl- (M+H)
\ 1H-indol-6-y1]-
/%K/N— methanesulfonamide
140 | i-Pr OCHF, Me N-[3-(4-difluoromethoxy- CC 3950
phenyl)-1-isopropyl-1H- (M+H)
indol-6-y1]-
methanesulfonamide
141 | i-Pr Me N-[3-(4-difluoromethyl-3- cc 4253

F
CHF, fluoro-5-methoxy-phenyl)-1- M-H)
isopropyl-1H-indol-6-y1]-
methanesulfonamide
OMe

151 | i-Pr Y CHF, Me N-[3-(6-difluoromethyl- CC |3783
| pyridin-3-yl)-1-isopropyl- * M-H)
N 1H-indol-6-y1]- DF2
methanesulfonamide DF3
152 | i-Pr CF3 Me N-[1-isopropyl-3-(5- CC ]3980
= trifluoromethyl-pyridin-2- (M+H)
~ I yD-1H-indol-6-y1]-
N methanesulfonamide




138 i-Pr CF3 Me N-[1-isopropyl-3-(5- CC 398.0
trifluoronethyl-pyridin-3- yl)-1Hindol-6-yl] N

waorbiTasess| f onam de hydrochl oride 139 i-Pr CrP8INs2007/060626

10

N-[ 3-(5-cyano-4-nethyl- CC 375.0 S

t hi azol -2-yl)-1-isopropyl- (MtE 1Hindol-6-yl]- Z\
N_ net hanesul fonam de 140 i-Pr OCHF2 Me
N-[3-(4-difluoromethoxy- CC 395.0
phenyl)-1-isopropyl -i H ( MtH)-444 ndol - 6-yl ] -

met hanesul fonam de 141 i-Pr F Me

N-[ 3-(4-difluoronethyl-3- CC 425.3 CHF2

fluoro-5-met hoxy-phenyl)-1- (M H) _isopropyl-1
H|iffdpRL 6- yI| B3 net hanesul f d®&ni figfameOVe 151 1 - Pr 3§@HF2Ana1.f
Ve 3=(-6—di-Huorepathyl - CC 378 3 '
py?lg% l‘r:grS-yI )-1-iso rpopyl | Me( \/ELS © NN Ans °‘1f6é;§1%|) 6-# ] (31311%)
DF2 net hanesul f de DF3 152 [Pt kbs Ve
NH[ 1-) sopropyl CC 398.0
tnifluoromnet 1 di n-2- A\ yl)-1
H{i ndol - 6- yl am de WO 2007/ 087488 .
=7 A~~~ R NE Nanmn Dr an AN
PCTESZP07/ 606 TR RGeS 'efhb?!é—'c %u! 5603
153 i Pr CN ’]%,ﬂ -l-l:i f)er-l'H— 361. ( (M+H)
14i sopr opy! - +Hiblol-6-] 2-
met hanesul f pnam [ oithalBulfonamide
NI 3-{(4- Cyamno- 2-9¥8 hoxy- 384 3
pheSyI T 127 ¢ ﬁl‘fﬁ%@*c'y.@"‘% y12 Q 382.0
met hanesul f ( Py G‘FMI propyl-1H- (M+EH)
, ) indol-6-yl]-
Ny [ 3-/(4- Cyano g~ ) : methanesulfonamide
166 | i-Pr CN Me | N-[3-(4-Cyano-2- Q 4213
difluoromethyl-phenyl)-1- (M+NH
isopropyl-1H-~indol-6-yl]- 4)
methanesulfonamide
CHF,
177 | i-Pr F Me N-[3-(4-Cyano-3-fluoro-5- | AA 419.0
CN methoxy-phenyl)-1- (M+NH
isopropyl-1H-indol-6-y1]- 4)
methanesulfonamide
OMe
178 | i-Pr N CN Me N-[3-(6-Cyano-5-fluoro- X 373.0
| pyridin-3-yl)-1-isopropyl- (M+H)
2 F 1H-indol-6-y1]-
methanesulfonamide
70 | i-Pr S Me 5-(1-Isopropyl-6- R 394
AN methanesulfonylamino-1H- (M+H)
\ NH, indol-3-yl)-thiophene-2-
S carbothioic acid amide
137 | i-Pr = NH, Me N-[3-(6-Amino-pyridin-3- F 3433
y1)-1-isopropyl-1H-indol-6- M-H)
. _N yl]-methanesulfonamide

* See DF1 and DF2 Methods above.

** Method Q without use of the microwave.

T Unless noted to the contrary the analytical data refers to the mass spectral data.

1 Prep. Method of preparation referring to Schemes 1-6 and the accompanying experimental descriptions.
*#* See the Experimentals below

Compounds listed below in Table 5 can be prepared from compounds having the general structure

of an indole core illustrated as Intermediate 100 according to the procedures listed above.




hen 1 1-so roPY1-1HP Y )- iP (MtH) indol-6-yl] CH3

nmet hanesul fonam de 166 i-Pr / CN Me N-[3-(4-Cyano-2- Q
wa2107387488 f | uor onet hyl - phenyl ) -1- (MtNH \ PCT/US2007/060626
i sopropyl -1 Hindol-6-yl]- 4) nethanesul fonam de CHF2

177 i-Pr F Me N-[3-(4-Cyano-3-fluoro-5- AA 419.0 CN

nmet hoxy- phenyl )-1- (MtNH isopropyl-IHindol-6-yl]- 4)

Ove net hanesul fonam de 178 i-Pr N CN Me '

N-[ 3-(6-Cyano-5-fluoro- X 37348 /Y
pyridin-3-yl)-1-isopropyl- (MH) \ F 1Hindol-6-yl]

nmet hanesul fonamde 70 i-Pr S Me 5-(1-1sopropyl-6- R

394 NH net hanesul fonyl amno-lH (MH) S 2

i ndol -3-yl)-thi Ophﬁﬁ \ cHplsét hioic ¢ acid ami de

137 i-Pr / NH2 r?RFFF‘?F&%&?W’H% ¥ F 343.3
yl)-1-isopropyl-IHi ndoI 6- (MH A

yl ] - met hanesul f onam de See DF Bk
** Method Q without us©of°the Bve. f Unl ess
noted to the contrar qu 1y Ndata refers to
the mass spectral data. $ Prep. Mt h(bd of preparation
referring to Schenmes 1-6 and the acc:(ﬁ‘ﬂpanw ng

2 Met hods above.

ex e ntat—¢d “C'Ipt'”nc 5 *** See the

EXD§: lﬁf’ém at-sTbetow—Cofpot F\’ﬁ i Sy f?lall O in Talerd HAnal §
cah be prepared f#o I orrr?oun 5 h%g[lnﬁﬁ ﬁol_yléﬁ] er af 313461;0
structiure of|a jl e corle il llgs (M+H)
I nt er redi at e [LOG ordi ng |t o the procedures listed

e WA WaYaVal A Tahl

aboxe | 10 WO ZUU// 87A%R PO VIS ROTI08062 A5r—TFabhe
5 (Conpounds PrepatredyFrom i nteer %h%gt@pgﬁir (o) '3516'2

-yl]—methanesulfonamlde

F
226 | i-Pr NN Me N-[3-(2-Fluoro-pyridin-4- | § 348.0
I yD-1-isopropyl-1H-indol- (M+H)
™ 6-yl]-methanesulfonamide
F
227 | i-Pr = F Me N-[3-(6-Fluoro-pyridin-3- | § 348.0
I yb-1-isopropyl-1H-indol- (M+H)
a N 6-yl]-methanesulfonamide
83 | iPr SCH3 Me N-[1-Isopropyl-3-(4- C 373.4
methylsulfanyl-phenyl)- M-H)
1 H-indol-6-y1]-
methanesulfonamide
8 | i-Pr CH 3 Me N-[3-(3-Fluoro-4-methyl- | C 361.2
phenyl)-1-isopropyl-1H- M+H)
indol-6-y1]-
F methanesulfonamide
8 | i-Pr Me N-(1-Isopropyl-3-phenyl- | C 3272

1H-indol-6-y1)- M-H)
methanesulfonamide

86 | iPr : :OMe Me N-[1-Isopropyl-3-(4- C 3712

methoxy-3-methyl- (M-H)
phenyl)-1H-indol-6-y1]-
CH, methanesulfonamide
88 | i-Pr = OMe | Me N-[1-Isopropyl-3~(6- C 358.0
| methoxy-pyridin-3-y1)-1H- (M-H)
N indol-6-y1]-

methanesulfonamide
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""SINN R Ex. RL R3 R6 Nane Pre Anal. 30 Me NO2
N-[1-Methyl-3-(4-nitro- C 346.0

amos)48& H- i ndol - 6-yl]- (MH) 225 Et / PCT/US2007/060626
t hanesul f onam de CN Me N-[ 3-(4-Cyano-3-fluoro- D

56.2 phenyl)-1-ethyl-1Hindol- (MI

yl ] - met hanesul fonam de F 226 i-Pr Me
3-(2-Fluoro-pyridin-4- S 348.0

-1-isopropyl -1 Hindol - ( M:4b-

|']-met hanesul fonam de F 227 i-Pr F Me
3-(6-Fluoro-pyridin-3- S 348.0

-1-|anrnn/|-|H-ind0|- (MtH) N

Bt hanet®l f onami de 83 RS prl Ne@s3 e Prep} | Anal. T
%LZ‘S &Boropy| - 3- (& C 373. [ NI3-C-Chloro pyridined- ['C 3620
Fhyl|sul fany| - ph - (MH 17 (M-H)
| harjesul f onam d& i -Pr| CH3 p&'me anes"]égryioli
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1-benzenesulfonyl-3-bromo-6-nitro-1H-indole (7)

Add triethyl amine (Et;N) (6.7 mL, 48 mmol, 4 eq) and DMAP (240 mg, 2.0 mmol, 0.1 eq) to a
slurry of 3-bromo-6-nitro indole, 2 (4.82 g, 20 mmol) in 100 mL of CH,Cl,. Let the solution stir until the 3-
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6-yl ] -nmet hanesuf onam de f Unless noted to the

contrary the analytical data refers to the nmass _

spectral data. $ Prep. Method of preparation referring

to Schemes 1-6 and the acconpanyi ng experi nent al

descriptions. 5 Alternative gynthetic schenes that be

used to to prepare indoles described in the present

invention are illustrated below in Schene 3, which

can be acconplished using a conpound having the indole

C Jrao-binjitforingple digselips end themide paneeckisefory] Ehlori@H3.1 ok, 29 @molSPe). Let the

Ofsoliufve stiiBiehakS FiikrSir @ predibith® knlic ks hﬁsh%(é@%ﬁ%ta@ K&h CH,Cl,, and collect

gq}t?egﬂ;ltl'a?%g g%@%g %f theg IE go:ngo (E %Eéj%%[ygasq%%%gmbme%ltr%ﬁ ggzld\f HCI,
Goii:n gerborfesRAIoine. Dy el leyey ovr NP filp Rnd-hepp@oentrate the

o-mram BJH | ms@ﬁﬁ@@mldﬁa ~r&|0 oL B CHZClzan a [fitleMBHE] £ 30 rmhe@sbsaet&\h and
R iR BBt e gheciphBd th R oBothel.3 i% id c@xboﬂnd D@Is% a8y 5874 (d,

G

\ R\ RMthod A, B, or R X CsCO3, DWW
1 l\/bthod E F, Gor H (Mthod L) 2 Method | | or

H13 RI OzN R1
(v hog LG MYk | S P o ko
Rl OTs. rewy)é]@ commpound from 1-benzenesulfonyl-3-bromo-6-nitro-1H-indole, 7, and 4-

cyanophenylboronic acid using Method C described above for 4-(1-isopropyl-6-nitro-1H-indol-3-y1)-
benzonitrile 5. Purify by precipitation from EtOAc/hexanes. ‘H NMR (DMS0-d6) 5 8.78 (d, 1H,J=1.8
Hz), 8.73 (s, 1H), 8.17 (dd, 1H,J= 2.2, 8.8 Hz), 8.14-8.11 (m, 2H), 8.07 (d, 1 H, J = 8.8 Hz), 7.97-7.92 (m,
4H),7.72 (tt, 1H, J=1.3, 7.5 Hz), 7.63-7.59 (m, 2H).

4-(6-nitro-1H-indol-3-yl)-benzonitrile (9)

Add 100 mL of 1 M TBAF in THF to a slurry of 4-(1-benzenesulfonyl-6-nitro-1H-indol-3-yl)-
benzonitrile 8 (14.3 g, 35 mmol) in 50 mL of THF. Monitor the reaction by TLC. If starting material
remains add more 1 M TBAF in THF until the reaction is complete. Pour reaction mixture into 200 mL of
saturated aqueous sodium bicarbonate and then extract the resulting solution 3x with EtOAc. Combine the
organic extracts and wash the extracts with saturated aqueous bicarbonate, water (2x), brine. Dry the
resulting organic solution over Na,SO,, filter, and then remove the organic solvent to provide a solid.
Redisolve the solid in ~400 mL of acetone with heating and then add ~100 mL hexanes until a precipitate
forms. Let the solution cool and then collect the precipitate. Concentrate the filtrates and redisolve in ~300
mL of 50% acetone/hexanes with heating. Let the solution cool and then place in a freezer at —20 °C
overnight. Collect the crystals that form. The combined yield of the title compound is 6.71 g, 25.5 mmol,
72%. LRMS (APIES-) =262.0 (M-1).

2-Fluoro-4-(6-nitro-1H-indol-3-y})-benzonitrile (9F)

A. Dissolve 2-Fluoro-4-bromobenzonitrile (200 g, 990 mmol, 1.00 eq.) and triisopropyl borate
(228 g, 1188 mmol, 1.2 eq.) in 700 mL of THF and 1400 mL of toluene. Cool the mixture with a dry
ice/acetone bath to an internal temperature of -75 °C. Slowly add n-BuLi (396 mL ofa 2.5 M solution in
hexanes) over a period of 2 hours. After addition is complete, a light-red, thin slurry occurs. Let the
solution stir at -74 °C for 15 minutes, allow the solution to warm to -20 °C and then quench with 1500 mL
of 2.5 MHCI. Let the solution warm to RT. Separate layers, extract the aqueous layer with EtOAc, dry
the combined organic phases with Na,SO,, filter and concentrate in vacuo to yield a light-brown solid.

Triturate the solid with hexane and transfer to a scintered glass funnel. Rinse with hexane one more time
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1- benzenesul fonyl - 3- brono-6-nitro-1 Hindole (7) Add
triethyl amne (Et3N) (6.7 nL, 48 mmol, 4 eq) and DVAP
(240 ng, 2.0 nmol, 0.1 eq) to a slurry of
3-brono-6-nitro indole, 2 (4.82 g, 20 nmol) in 100 nL

of CH2Cl12. Let the solution sygr until the 3 WO

2007/ 087488 PCT/ US2007/ 060626 -47 brono-6-nitro

i ndol e di ssol ves and then add benzenesul fonyl chloride
(3.2 nm, 24 mol, 1.2 eq). Let the solution stir
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priRMSIAPIERS -28.0gMve another 1.3 g of the title

compound. 'H NMR (DMVBO-d6) S 8.74 (d, 1H J= 2.2 Hz),
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814811(m 2H) 8.07 (d, 1H, J= 8.8 Hz), 7.97-7.92

15 4H), 2 (tt, 1H, J= 1.3, 75Hz? 7.63-7.59
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benzonitri
VPP e Bt R RV ot RPorie e Aeiongis soid
r eisiernEiednd b P eSequealliBgh theprefhiflayenvith H.0 el brieedion i the prgpnic

C O3] @ Er@ S B0 Bilter @@ 6olvOthe solvont 1bbvRg & 3t PRAADbyElicOde] column
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aqueous bi car bonate, water (2x), brine. Dry the

resul ting or)?anl c solution over Na2SO4, filter, and
t HEW-C Rt pet methg)-¢raifrp-dH-dngplial2-flugrohensoniaile- a sol i d.

Redi s 0|M§hog gﬁ /%18%'1?%)}5-@ é6 rﬂtg)olanJTdopiC 1/1%%52%8@1% (W rrbmopag %iﬂ ngg cesium

and the unti
f offEate el mpRles: §4 ﬁ)ﬁfidé‘ﬁm@%fmaaﬂa 1 ﬁ%HO %ETCP@é’FSS‘tl Wélpped with a stir
prieciSpi thigigure Go hCeindids atrenttégerhtink therediésluevad-sulolé Bloysgo-methyl-

| nrne‘t@f@ter (frl—l tQiﬁole@ QB/P rﬁ’é edp ﬁl@{eﬁlﬁlﬁgﬁrﬂﬁﬁre% 5 ﬁbuﬁ%@%*d’] %ﬂuté-t@ ts material

on .cool freezer. at -20 C
OVvél}‘h Hvatﬁ (%g ‘qnfle (80[ r?];}ﬁrédt e& P/l ac atﬁ ntll)] a‘S[ep afabe tlFﬁ org-TqH% and extract the
c origitinaguepis alixgrofithiefid agelate I(?éi) (a2 ﬁffe@uﬂ@@l@ c@itajhing 0% @Ghagol (2x).

MTmpine the organics and concentrate in vacuo to about 1/2 volume. Wash the resulting mixture with

water and evaporate the solvent in vacuo. Triturate the resulting yellow solids with hot dichloromethane.
Collect the solids by vacuum filtration and rinse them with 50% dichloromethane/hexane to give the title
compound (196 mg, 47%) yellow amorphous solid. MS (IS-) m/e 333.0 (M - 1), 393.0 (M-1 + OAc).
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mmol, 1.00 eq.) and triisopropyl borate (228 g, 1188
mmol, 1.2 eq.) in 700 niL of THE and 1400 niL of
toluene. Cool the mxture with a dry ice/acetone bath
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(M+H) | pound Prepared From Intermed1ates9 9C or 9F
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brine (50 nL) and et hyl
Separate the organics and extract the
acetate (2X) and

Conbi ne the organics and concentrate in vacuo to about
1/2 volunme. Wash the resulting mxture with water and

e orate the solvent in yacuo. Triturate the

r e£& le yel B solids wiRh hot Neiechl or onet hahept | Analt
P ettt he s FPacidn fi ﬂ-’a(“r%ﬁlo'ahﬂﬁylh AsBIt hedylo
with [50% di ch hane/ hexane BOYVERRE title | MNHY
conpojund (196 £79% yell ow aff QB a0 d; M5

(1) a0 e 333 pRig- O WJ[3’-(4tyéd6“pﬁenyl)" DAGT | 3572
2007/{087488 PCT/ D626 | A&hyl-1H-indol-6-yl]- (M+NH4)
44(1-cycl open H i ndpineti@nephillondpdiazoni tri | g

( 3= Ri=—eyel thod MAdd KOH pellets (200

my, 3. j’ﬁ Mﬁ of N-[3-(4-Cyano-phenyl)- | A, E, I 354.0
4 (6-n|tro IH—i benzogiﬁipfolp?'léﬂ'nébl" (150 ng| M)
0{57 |mmmol ) in BN . Aft eredheniSHipel | ets

di #sqIMeS0.-add Be T OSYN B @-CHAdhe D). | N 10P | 3880
npol )| i n DVBQ OW t he| r-eaichds@Rnydixt Ure tol -H)
stir |overni ght > ten‘perlaftOb@El] Add addi ti onpl

c 54, LPG’"‘O)" HosV - Ms(\aneﬁlﬂﬁqnamdﬁn\/\ t he

r pact|i xt|u FOF a;rflglso rge peAd St 1) 4163
npre |cyel hpent 3 (210 "y smiiy. By MO ) | and (M-1)
all ow the redct®oir m xture to stmeﬁhaneam@r[aﬁidlht at

aptsi en‘}és'»ct Jnper at ype, _Quenciie t hel N-BIUCandighekyBalT 0N | 4512
m xt dr '/l.“h 5N i ce. [Extr acjti-pirgine-gruietrghed (M-1)
react|i on W xtjuPgNaith Et QAc. V\aleﬂ-ltlc}?éG-El-QAc extract|s
wWHhThrsre: r)i"y' t+he—okga 4

i §I7te=r, anw riemoee ) te:sol ent rﬁ'ﬁ“‘%u ‘[yr dv &l o 3823
pfr ovijde a sol|i d, ify by sili|gg _y SR (M)
chr omat ogr aphy” £0=-100% Et|OAc/ hemﬂﬁ&smrﬁgjdsnt and

cidl ect e fir ' cund MenoVer-Bhecsad phe@t) 00, F, 1 3802
af fond ng of the titl|d-w LRVS (ARl (M-H)
HS+) :)g? 2 (MR md$ 6-y1]f

4=f6 Nt et pyritineg3-isu-F r\me ang -yl 1-henz
on%ltli (14 oy di ﬁMy‘i L'gd hefn’%);o: fathéd N v
Qonbi ne 4-(64ni | H i ndol - 3 yl; 01 };chdl e, 9, | ™D
(290|{ g, 1.1|nm®l ). 4- dijmet hyl arl’&’ihﬂ(awrl di ne |(14 nu,

g.134 .. {riephyl @i ey 740 NIH;3-(Beydnor®OI )L, G,1 | 417.0
et h mﬁl 0. 0 |nL) an dlumph@tylhyl f or mam de | (M+MH4)
(2.5/m) " Tn a .23 ask. Add ﬁyﬁfpwa&r%ﬁé-yémfonw

ghl ofi de hydyochloride (/1283 ng,_ %lulfonamld Let the
dorutisen sti| ovelnigit. |1\geoiat@¢g by

fli |t ';tﬁgw ahd the |preci putgﬁ;(gg,?é&;%éfﬁ rréﬁﬁyl e M
ghlofrid 0 Yi 51 ng,| 0. 62 nhldel-658% of tlhe title
c\ﬂ.gdaun.d. LRMS 20 (AP _ES+) = | aefmeulfdeific  (nce t he

dési Unct i ongf i 0T medPer@wehoyeinl); |ahtiF14 3683 (M-
are obt ai ned| usi he general 'réneth‘an es . descri Bed H)
above, the 6¢fnf3 substift uent q,g_ghﬁl ye duted to the

am ne _using the general pr ocedyib@son 1§t ed above for
$éke “ 6 EMd, andt@en the am mgiq:z;u BE2 1
¢onverted to sul f onafrmeleoxypusphaaylp | I (M+H)
apprppri at el et ed al kyl Jrnﬁtbﬂﬁsﬁlﬂfoe)ﬁdrnmor de as

descyri bed in I\/Et hod | above to g‘)g? ¥desired 6- 25
alrKyr—sutrfomamdes 12,13, —anmd 15: lﬁmuc coRpotRds

illustrated below in Table 6 can be prepared according

to the above
9, 9F,

Prepared From Internediates 9, 9C or 9F

procedur es

R3

starting frominternedi ates
or 9C in Schenme 2. 30 Table 6 Connpound



/1

R6'"S--NN RI Ex. RL R3 R6 Nane PrepT Anal.
R3 R6 Nanme Pre

2007/ 087488 PCT/ US2007/ 060626
woanel7/08788 n-Pr / CN Me N-[ 3-(4-Cyano- phenyl ) - PAT/US2001/060626

371.0 1-propyl-IHindol
met hanesul f onam de
N-[ 3- (4- Cyano- phenyl ) -
1-ethyl -1 Hi ndol
i-Pr CN Me N-[3-(4-Cyano- phenyll) -
1-i sopropyl -1 Hindol -
46 MSQ2- CN Me N-[ 3- (4- Cyano- phenyl ) -
1H (M H)

1-

f

anesul f

27 Et

_6_y|]_

onyl -

-6-

( M:-H)

/

-50 RI

( MFNH4)
CN Me

Y]

| 357.2
met hanesul f onam de 28

( Mi-NH4)

6-y1] -

i ndol -

A E |

N, F,
6-vyl]-

354.
met hanesul f onani de

| 388.0

0

WO

ul f aon
HH1ORat

1de 54

0l®N Mo

Nedp3- (4- Cyano-

Breny |

Yaalt

v

N,

1K i n
[ 3-
din

NH
ri

B

TS O

6.

dol - 6-yI

- 3-sul f

4- Cyanot}
on 1 (PY Y )

nesul
)- N

"bde@sul 1
f onam @
F,1 4b

(M1

S—3-

3 etzfnelsil
do

bendotirlid)

Ml
Dcﬁq

onylarmno-

30--)

LLIa F7

Worc
lﬁ, 8.67

406.1
(M+Na)

mg2¥an

Fl

met ha
-F

M

adon
382.3 1}
nesul f on
380. 2

NCN

yl - by

an de
A 0

1- cyclopent_

Me N-
ut yl ) -

/[ CN Me Nt

- 1H

-3 -yi)-

enzontirile

B¢1(@-3Cyano- phe
| e thqxgdrdefn-2-y1R g
ethanogul arEROp

éﬁﬁj i ndol| ?

PMY1 Y, 1
)I*HBL(;/I
leﬁ}/

L ,406.1
] @v+Na)

mgbia

ng&@on

Me

4-(1-(2-
tetrahydrofuranylmethy
D-6-
methanesulfonylamino-
1 H-indol-3-yl)-
benzonitrile

L,G,1,
* HPLC
- B; Rt
=2.87
m

368.3 (M-
H)

235

.I’e:’(\o/

CN

2-fluoro-4-(1-(S-3-
methoxypropan-2-y1)-6-
methanesulfonylamino-
1 H-indol-3-y1)-
benzonitrile

LLL, G,
I

400.0 (M-
H)

236

g

4-(1-(3-
tetrahydrofuranylmethy
1)-6-
methanesulfonylamino-
1 H-indol-3-yI)-
benzonitrile

LL G,

HPLC—
C,Rt=
10.68 m

394.0 (M-
H)

239

KL
e
e

2-fluoro-4-(1-
(methylmercaptylmethy
D-6-
methanesulfonylamino-
1H-indol-3-yl)-
benzonitrile

L,G,1

388.0 (M-
H)

240

iPr

O
N

E-(1-(N-
Methoxyimino))-2-
fluoro-4-(1-isopropyl)-
6-
methanesulfonylamino-
1H-indol-3-yl)-benzene

Q, ** Z-
1,Z-2

402.0 (M-
H)

4-(1-(S-3-methylbutan-
2-y1)-6-
methanesulfonylamino-
1H-indol-3-y1)-
benzonitrile

LLL, G,

380.0 (M-
H)

242

CN

4-(1-(R-3-methylbutan-
2-y1)-6-
methanesulfonylamino-
1H-indol-3-y1)-
benzonitrile

LLL, G,

380.0 (M-
H)

244

O -

NS¢
e
e
X

3-Fluoro-4-(1-(R-3-
methylbutan-2-y1)-6-
methanesulfonylamino-
1H-indol-3-y1)-

benzonitrile

Fokk

398.2 (M-
H)




64 Ove CN Me [ 3-(4-Cyano-phenyl)-6- A F, |
0 / met hanesul f onyl am no-
waeh/oseishy |
417.0 O/ fluorophenyl)-1-

G |

tetrahydro-furan- 3-yl
met hanesul f onam de

ester

(M H)

382.0 _ VY
\ indol-Il-yl]-acetic
136 CN Me N-[ (R) - 3- (4- CyanoP81/US2007/060626
(MeMH4)
- 6- y| ] -

F 1Hi ndol

77 CN Me N-[ 3-(4-Cyano-phenyl) -

Ll

-F, | 406.0 (M 1-cycl ohexyl nethyl - H) 1H i ndol-6-yl]
met hanesul f onam de 229 ) -052CN Me

4-(1-(2-net hoxyethyl)- LL$, F, 368.3 (M 6- I H

nmet hanesul f onyl am no- 1Hindol-3-yl)- benzonitrile 230
0-—CN Me 4-(1-(3- L, $ F_ 384.1 _

TE I EY opan.&iyq- 6-_1 (RRH) |Nephanesul f onyPapii ndAnalt
1P Fnfiol - 3-y1 ) - W il M w0 200706745 | LLLG, | s20n
PCT/ US 71MN06P6 51 Ex; Rl R%m@nes ?(r)éylaEnineo- AHE@JLC-

231 ON 4- (L-(S73- FLLt, |F, 4061d.i14013-y1)- DRt=
met hokypropant 2-yl)-6- | % ( MrNadenzonitrile 2.894m
mg4an onyl aminQ. MPLCMe1H- | mdah-3-yT) - A *8. 67| 3940 (M-
benzopi tlgi Ioel m Me|4- (1-(ReBydrdpla$nyB-6- | 1406. 1| H)
mgt hoxypropant 6- * HPLC ( W?@Pef‘ﬂfonyla“m'
mgt hapesul f onyl ani no- - Al 1H- @gﬁ;ﬁg% )- 9/63 mi
beszoNi} TiohE | 234 _ = GN Mg~ 17 i’;—gﬂCyhﬂo-ph%nylj—G- T 2 13870
"|tet) dr of ur a thy 1 HPLQ kthanesulfonylamino- (M+NH4)
o indole-1-carboxylic
acid methyl ester
29 ;</L CN | Me N-[3-(4-Cyano-phenyl)- | A, E,1I [ 366.3 (M-
);©/ 1-isobutyl-1 H-indol-6- H)
vil-
methanesulfonamide
248 | 0. 0 CN [ Me N-[3-(4-Cyano-phenyl)- | N, F,1 | 416.3 (M-
>qls\< ){©/ 1-(propane-2- H)
sulfonyl)-1H-indol-6-
yl]-methanesul
fonamide
249 ;A@/OMS CN | Me N+[3-(4-Cyano-phenyl)- | K, F,I | 435.0
I-(3-methoxy- M+NH4
phenyl)-1H-indol-6-y1]-
methanesulfo
namide
72 CN [ Me N-[1-Benzyl-3-(4- A, G, 1 |4190
@j cyano-phenyl)-1H- (M+NH4)
indol-6-yl}-
Ci methanesulfonamide
250 )(@ CN Me N-[3-(4-Cyano-phenyl)- | K, F, 1 389.0
N @/ 1-pyridin-3-y (M+E)
1-1H-indol-6-y1]-
methanesulfonamide
255 CN Me N-[3-(4-Cyano-phenyl)- | L, F, I 382.1
}ﬁ:/ 1-(1-ethyl-propyl)-1H- (M+H)
indol-6-y1]-
methanesulfonamide
256 CN Me N-[3-(4-Cyano-phenyl)- | B, F, I 403.0
JK@« Q/ 1-pyridin-3-y (M+H)
X Imethyl-1H-~indol-6-y1]-
methanesulfo
namide
257 | %0 CN [ Me N-[3-(4-Cyano-phenyl)- | N,F,1 | 433.3
%SW Q/ - M-+NH4
cyclopropanesulfonyl-
1H-indol-6-y1]-
methanesulfonamide
258 §’;s°° CN [ Me N-[3-(4-Cyano-phenyl)- | N,F,1 | 499.0
T 1-(4-methoxy- (MFNE4)
Ove );Q/ benzenesulfonyl)-1H-
indol-6-yl]-
methanesulfonamide




1)-6- - B; Rt nethanesul fonylam no- = 2.87
1Hindol -3-yl)- m benzonitrile 235 0 CN Me

wa-2007087084- (1- (S-3- LL$, G 400.0 (M PCT/US2007/060626
nmet hoxypropan-2-yl)-6- | I-i) nethanesul fonylamno F
1H i ndol -3-yl)- benzonitrile 236 O CN Me 4-(1-(3-
LL$, G 394.0 (M "~ tetrahydrof uranyl met hy I, * H
1)-6- HPLC - nethanesul fonylamno- C Rt =
1Hindol-3-yl)- 10.68 m benzepitrile 239 / CN Me
2-fluoro-4-(1- L, G | 388.0 (M (nethylnercaptyl nmethy
I-1) \ 1)-6 F nethanesul fonyl am no- 1Hindol -3-yl)-

bepzonitrile 240 i Pr N M E-(1-(N Q ** Z- 402.0
( VEX [\ Glhnvyl m R°3n\ \ -2- 1 yR® |—h Name Prep} Anal }
f | torjosi Pei soprepy )™ 6] e met @@ menkehdn N1 | 499.0
. 1 ~-(3-methoxy- (M+NH4)
1H i ndol >3- 1-ne 241 CN Me fomyl)-1H.
al (1-|(s 3- metjhyfb¥an- LLB, G 3%@??@?‘@% o116
net_hanesul f onyl am no- 1H— ndol - 2 e-sulfa@dmm trile p42
/| 369 Ne 4- yMbut anN-[B’L(IQSyan@S 380 BB,[F | 435.0
H) n%esu 1H- i ndboroPhep)l)-t-(R)enzoni t r | dvem)
214 QN ME”3-F R-3- * koygdig2-gl-qtivh-
1H-indol-6-y1]-
et hyll but an- 2 methanesulfonamide
261 CN Me N-[3-(4-Cyano-3- LL,F, 1, [ 381.2 (M-
}7/ fluoro-phenyl)-1- H)
(cyano-methyl-methyl)-
1H-indol-6-y1]-
methanesulfonamide
262 CN Me N-[3-(4-Cyano-3- BB, G,I | 394.2 (M-
fluoro-phenyl)-1-(1- 0
}7\ )g@ methyl-but-2-ynyl)-1H-
F indol-6-y1]-
methanesulfonamide
263 - CN Me N-[3-(4-Cyano-phenyl)- | BB, F,1 | 378.0 (M-
I-(1-cyclopropyl- H)
/\7 /\72,©/ ethyl)-1H-indol-6-y1]-
methanesulfonamide
264 CN Me N-[3-(4-Cyano-phenyl)- | BB, F,1 | 378.0 (M-
1-(1-cyclopropyl- H)
ethyl)-1H-indol-6-y1]-
methanesulfonamide
265 o CN Me N-[3-(4-Cyano-phenyl)- | BB, F,1 | 404.0 (M-
ﬁ )g©/ I-dicyclopropylmethyl- H)
1H-indol-6-y1]-
methanesulfonamide
266 CN Me N-[(R)-3-(4-Cyano- LL,G,I | 380.11
%o )g©/ phenyl)-1-tetrahy (M-H)
dro-furan-3-yl-1H-
indol-6-y1]-metha
nesulfonamide
267 | & CN Me N-[3-(4-Cyano-phenyl)- | BB, F,1 | 406.0 (M-
1-(1-cyclopentyl-ethyl)- H)
/\Q 1H-indol-6-y1]-
methanesulfonamide
98 | iPr CN CF; N-[3-(4-Cyano-phenyl)- | (A, Bor | 406.2 (M-
1-isopropyl-1H-indol- L) H)
6-y1]-C,C,C-trifluoro- F,I
methanesulfonamide
100 | i-Pr CN o Morpholine-4-sulfonic | (A, Bor [ 423.0 (M-
(\ acid [3-(4-cyano- L) H)
)é\l\) phenyl)-1-isopropyl- F,1
1H-indol-6-y1]-amide




met hanesul fonyl am no F 1Hindol -3-yl)- benzonitrile WO
2007/ 087488 PCT/ US2007/ 060626 -52 Ex. R1 R3 R6 Nane

woneo7Asaisst 245 CN Me 3- Fl uoro-4-(1{R-3- LL$, PGI/U32AB7/860626

10

15

20

25

30

35

M et hyl butan-2-yl)-6- I H) nethanesul f onyl am no-
I(—|PLC- 1H¥i ndol -3-ny)2 DR = benzonitrile 2.894 m 247
/| CN Me 4-(1-(4- *** 394.0 (M C | .

t et rahydropyranyl)-6- H) \ nethanesul fonyl am no

1H i ndol -3-yl)- benzonitrile-5648 W CN Me _

3- (4- Cyano- phenyl)-6- *** 387.0 net hanesul f onyl am no-
(M:tNH4) O \ indole-l-carboxylic acid nmethyl ester 29

N-Me- N-[3-(4- Cyana-pheny|)- A E, | 366.3 (M /~
1 Sl vt 1 1_33.’ ndol -n- H) Re/| 1 Nﬁﬂtehanpsulfon Breigte | Anal
2h8d gTON Me £Ncy ah¥e phe i3 “-Cxp e 1«3')- 488.F31 (M
Y| 1- (|pt opa -2- sul fonyl )-1 gﬂﬂ? (Mo1)
y| ]- et hanesuyl ~ *f onami de 249 \ |, _6{,,
N-[3-(4 Cyang- phenyl ) - K, F, o %&h&esukor(aandam hoxy-
nhpn\/l )-1H indol -6:yl]- jnethanesul fo pam de| 72

ll)mge % ry. the a(uz]ytlcqa\data@fersf to the Gias@spectihl data.
rep ioﬁg

c an Sc ey %-6 aygi Ic_om@pymg experimental descriptions.

fo[%n& Fa Zlﬁ’or o8 319 41ey FRSPBlen§T ) 3-Methyl-2-(4-

Fx HPLGSQCh@alcel OJ-H; 30% IPA/C02 10 ml/m
HPLC-B: Chiralcel AD-H; 30% MeOH/COZ 5 ml/m
HPLC-C: Chiralcel AD-H; 0.2% DMEA/3A. EtOH; 0.6 ml/m
HPLC-D: Chiralcel AD-H; 0.2% DMEA/3A EtOH; 1 ml/m

** See Methods Z-1 and Z-2 below
*#** See the Experimental Description below.

In addition to the compounds prepared according the general procedures described above using the Methods

and routes in Schemes 1-4, the following examples can be prepared by the procedures described herein.

Example 289 N—[3-(5-cyano-4-ﬂuoro-thiophen-2-yl)-1-isopropyl—lH-indol-6-yl]-methanesulfonamide

Heat a mixture of N-[3-(4-Chloro-5-cyano ~thiophen-2-yl)-1-isopropyl-1H-indol-6-yl]-
methanesulfonamide (Example 118) (0.15g, 0.381 mmol) and CsF (0.324g, 2.13 mmol) in DMSO (5 ml)
at 150 °C for 6 hours under N. Cool the mixture to 21 °C and dilute with EtOAc. Wash the mixture with
water, brine, and dried over MgSO,. Filter the material and concentrate to dryness. Purify the crude product
by reverse phase chromatography to yield 5mg of the title compound. MS: 378.0 (MH+)

Example 290 2—Fluoro—4-(1—isopropyl—ﬁ—methanesulfonylamino-1H—indol—3-yl)-thiobenzamide:

Add a drop of di-isopropylethylamine and a drop of water to N-[3-(4-Cyano-3 -fluoro-phenyl)-1-
isopropyl-1H-indol-6-yl]-methanesulfonamide (100 mg, 0.27 mmol) in 10 mL of dimethoxy ether. Heat to
reflux, followed by addition of dithiophosphoric acid 0,0'-diethyl ester (151 mg, 0.81 mmol), and reflux in
a sealed tube overnight. Evaporate the solvent. Purification of the residue using silica gel chromatography
eluted with EtOAc and hexane gradient to give 99 mg (91%) of the desired product.

Example 211 N—[1-isopr0pyl—3-(S-ethynyl-pyridin-z-yl)-1H-indol-6-yl]-methanesulfonamide

A. N-[1-isopr0pyl—3-(S-trimethylsilanylethynyl—pyridin-z-yl)-lH-indol—6-yl]-
methanesulfonamide can be prepared using Method CC described above from 2-bromo-5-ethynyl
trimethyl silane pyridine and N-[1-Isopropyl-3 -(4,4,5,5-tetramethyl-[ 1 ,3,2]dioxaborolan-2-y1)-1H-indol-6-
ylJ-methanesulfonamide.

B. Addpotassium carbonate (208 mg, 1.5 mmol) to N-[1-isopropyl-3 ~(5-trimethylsilanylethynyl-
pyridin-2-yl)-1H-indol-6-yl]-methanesulfonamide (63 mg, 0.15 mmol) in MeOH (5 mL) and stir at room
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( eRmiGe ihgl)éluitﬁ@ 1qbé6Ls)rﬁixture with brine and extract with dichloromethane. Concentrated the
resulting mixture in vacuo and then purify the resulting material on a chromatotron (2MM silica gel plate;
load CH,Cly; run 30%-50% ethyl acetate gradient in hexanes) to obtain the desired product as a light-yellow
cyrstalline solid, 50 mg (63%). MS (IS+) m/e 353.0 (M + 1)

Example 243 N-[3-(4-Cyano-phenyl)-ﬁ-methanesulfonylamino-indol—l-yl] ~-N-methyl-acetamide

A. Add NaH (98 mg, 2.47 mmol) to 4-(6-nitro-1H-indol-3 -yD)-benzonitrile (500 mg, 1.9 mmol) in
DMF (10 mL) at 0 °C under N, and stir for additional 30 min at room temperature. Add excess NH,Cl
ether solution prepared according to the procedure described in J. Org. Chem. 2004, 69 (4), 1369, and stir
for an hour. Add 10% sodium bisulfite and extract with EtOAc. Wash the EtOAc extracts with 10%
sodium bisulfite twice and dry over MgSO4. Evaporate the solvent to give 4-(1-amino-6-nitro-1H-indol-3-
yl)-benzonitrile.

B. Add acetic anhydride (214 mg, 2.1 mmol ) to a mixture of 4-(1-Amino-6-nitro-1H-indol-3-y1)-
benzonitrile (400mg, 1.4 mmol) and di-isopropylethylamine (194 mg, 2.1 mmol) and N,N-
dimethylaminopyridine (2mg) in DMF (20 mL) and stir for 3 h. Add additional acetic anhydride (214 mg,
2.1 mmol) and di-isopropylethylamine (194 mg, 2.1 mmol) and stir overnight. Dilute the mixture with
water and extract with EtOAc. Wash the combined extracts with water and brine, and dry over MgSO,.
Purify the crude residue using silica gel chromatography to give 170 mg (38% yield) of N-[3 -(4-Cyano-
phenyl)-6-nitro-indol-1-yl]-acetamide.

C. Add NaH (26 mg, 0.64 mmol) to a solution of N-[3-(4-Cyano-phenyl)-6-nitro-indol-1-yl]-
acetamide (170 mg, 0.53 mmol) in DMF (30 mL) at 0°C. After stirring for 30 min, add Mel (170mg, 0.64
mmol). Add additional NaH (26 mg, 0.64 mmol) stir for 30 min, then add MeI (170 mg, 0.64 mmol) and
stir for 1 h. Add water and extract with BtOAc. Wash the extracts with water and brine, and dry over
MgS04. Purification of the crude residue using silica gel chromatography gave 108 mg (61% yield) of the
desired product.

D. Use of the general procedure of catalytic reduction (Method F) and mesylation (Method I)
described above provides N-3 -(4-cyano-phenyl)-6-methanesulfonylamino-indol-1 -yI]-N-methyl-

acetamide.
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P%agﬁzgﬁ 74{-8—?9 tei%glydropyranyl) -6-methanesulfonylamino-1H-indel-3-yl)-benzonitrile
A. 4-(4-methylphenylsulfonyloxy)tetrahydropyran: Add TsCl (22.33 g, 117.1 mmol) and
DMAP (0.55 g, 4.5 mmol) to a mixture of 4-hydroxytetrahydropyran (9.2 g, 90.08 mmol), pyridine (10.93
ml, 135.12 mmol), and methylene chloride (180 ml). Stir the mixture for 7 days, then add hexanes (360
mi), and filter. Collect the filtrate and wash it sequentially with 5N HCl, and brine. Dry over MgSQ.,
remove the solids by filtration and concentrate the filtrate Purify by silica gel chromatography (5-30%
methylene chloride/hex) to give the product as an 0il (20.75 90%). "HNMR (CDCl): § 1.70-1.91 (m, 4H),
2.47 (s, 3H), 3.48 (m, 2H), 3.86 (m, 2H), 4.65 (m, 1H), 7.35 (d, 2H, 8.8 Hz), 7.80 (d, 2H, 8.8 Hz).
B. 4-(1-(4-tetrahydropyranyl)-6-nitro-1H-indol-3-yl)-benzonitrile: Add Cs,CO;(2.54 g, 7.8
mmol) to a mixture of 4-(6-nitro-1H-indol-3-yl)-benzonitrile (1.591 g, 6 mmol), 4-(4-
methylphenylsulfonyloxy)tetrahydropyran (2 g, 7.8 mmol) in DMF (25 ml) and under N, atmosphere; heat
the resulting mixture to 60 °C for 14 hours. After cooling, the reaction is poured into ice/water (200 ml)
and SN HCl (6 ml), sonicated, and filtered with Et,0 wash to give 1:1 mixture of the title compound :
starting material as a brownish red solid (1.202 g).
C. Using the general Metheds G and I described above provides the title compound..

Example 244 3-Fluore-4-(1-(R-3-methylbutan-2-yl)-6-methanesulfonylamino-1H-indol-3-yl)-
benzonitrile and Example 2453-Fluoro-4-(1-(S-3-methylbutan-2-yl)-6-methanesulfonylamine-1F-
indol-3-yl)-benzonitrile

A. 3-Methyl-2-(4-methylphenylsulfonyloxy)butane. Sequentially add TsCl (12.405 g, 65.07
mmol) and DMAP (0.305 g, 2.503 mmol) to a mixture of 3-methyl-2-butanol (4.412 g, 50 mmol), pyridine
(8.1 ml, 100.19 mmol), and methylene chloride (40 ml). Stir the mixture for 20 h, add hex (40 ml), and
filter with methylene chloride wash. Wash the combined filtrate with 5N HCI (15 ml) and brine; then dry
over MgS0,. Concentrate the filtrate and purify by chromatography (50-70% methylene chloride/hex) to
give the title compound as an 0il (9.15 g, 75%). LC: Rt = 4.182 m (C18 capilliary, 80:20 MeOH/H,0; 0.5
g/L NH,0Ac, 300 nm, 1 ml/m). "HNMR (DMSO0-d6): § 0.75 (m, 6H), 1.10 (d, 3H, 7.8 Hz), 1.70 (m, 1H),
2.40 (s, 3H), 4.39 (m, LH), 7.46 (d, 2H, 8.8 Hz), 7.77 (4, 2H, 8.8 Hz).

B. 4-(1-(3-methylbutan-2-yl)-6-nitre-1H-indol-3-yl)-benzonitrile: A mixture of 3-methyl-2-(4-
methylphenylsulfonyloxy)butane (15.08 g, 62.226 mmol) and DMF (50 ml) is added via a syringe pump at
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met hanesul fonami de f Unl ess noted to the contrary the
analytical data refers to the nmass spectral data. $

Prep. Method of preparation referring to Schenes 1-6

and the acconpanyi ng experi nental descriptions. $

Prepare the tosyl ate reagent ggcording to the

procedure for 3-Methyl-2-(4-

nmet hyl phenyl sul f onyl oxy) but ane bel ow in Ex 224. 5 *

HPLC- A: Chiralcel QJ-H, 30% I PA/CO02; 10 mM/m HPLC B:

CHi0 mithae¢ foryDptof 2300idip@k 2,50 B npixivre offHRin@:d@e 9CHirengk-terétko-17-
Al:?nd(')te .08 %0 APNEAY R, @EC@"{W& QSW%mM%qﬂndgMFr(@bﬁl@ lunderN,, The

r }_llioon IlS st%rre_dl_ g%ur%at % Aﬁeéxoo mlg1 dllute t?e rleac il wqg]gtg)fﬁc an% llq IEIGI then

b evra@lw withpyalgef3 hrigh aftdéhe'e ﬁé"vefdﬁq%u FEB06 e préifsd ﬁEfet@e frdicepgentrate
t hiee rere Palfy yrioeathgfafs (s ae tilkethphave: ydsowpastd (&S g, 76%). LC-MS:
Mefsh@glsm.and routes in Schemss 1-4, the follow ng
rocedures descri bed

examp CrS f g E’E)?g%i‘ %J%gjgc?s% I descrlb above to provide the title compound. The

her ei n.
N-ifoBrer§ & bs/agpiratd by aiigat eplumini BRIIGelpy CRiralobl ADIEL 0 S MFaYI A- Bt L ml/m.
dol - 6-yl ] - net hanesul fonam de Heat a m xture

‘%* {"ﬁg‘ﬁ [%y-&né%h S b e Te a2 L
3m‘é‘°nd CsF (0.324g, 2.13 nmml) in DVSO (5 )
at 150 AC 5{(BIsoGopybimis o-Lif thd 61-3ND-2HPE kold-F@rhakylit adidsettybestdd Sparge a

C sand; s‘éiu 1dﬂto€5-’r°ﬂbht91st§k£}91021{ Nash. 3tclé}€ox!§ﬂic>&&&1£t§yl Wit ('37 29111 mmol), 3-

n
Wﬁ%romo 1- 1|soproF]y 6-n1%ﬁ g}é -1 dole @o 6) % ?(56 dr}l\r/x%ﬁ %d dic! Hu?i%?l@he%yﬁjgosehﬁnﬁb e
pregérdien Gy2 g, é\?%m@@) lp RYE @Oamkmerequéﬁww Yt tieygti the
Ofrmkthle attl 5t 9ICGor ¢ 05 @WablGhe rdlifiing 2kBirelo &Mﬂsﬂqpeﬁi(ﬁmhﬁ W219&)ny1 acetate (2
§| ﬂilcg}rtlgou%'h &&orﬂag‘eglg I %’ﬁ%llld' v@s&nﬁﬁ%ﬁ?% %tﬁ’}n ycet@tmll}s) \ML_S!B {hQ glgate with

| obenzam

d i wa]teég 6'3 &b@;qné)ﬂ;ﬁﬁ Iarﬁrh@/eré?fﬂﬂrasm&f%% ebenlnd ¢RAGeRiyate lthG filtrate under reduced
N-p{r@w(e4l’1@ﬁahmes@uq‘dblam¢(tby pdhemyghrymatograghy Gilica, 9:11 ethyl acetate/heptane to 1:1

| Se@@fa@di’aYeJ/h‘b}Lt:iﬂé)'tM@x'd'SQl‘ Mdphor ﬂ%tnh@nﬁ%lﬂh%@mpg&o(eh%b&ghc acid ethyl

| )eo
O 3 P by L Al B, RGN SRS CERL .01
0 @@= 810@%@ 3@%‘%?’ (99.5?2 Heg H).3.08G 1Ro) 6. LHh 68% @f 1Hxd- 4 (0. /=72
a I&BH—I)GdSBth.bGG ONL )| At a3t e t he sol vent.
Pur i fi q;ag tlcm) R»E)yl%hlﬁmr ﬁlslhtqy?ylgﬁ![ az%fe |3|c§1@0x91ﬁ:| acid ami e TreatS ~(1-

rormigg!ga Y ) L c and exalr;;es gra
it SN U KNS
2 Is¢lution of ammonia in methanol at 125 °C for 20 h (5 batches, 3.18 g-5.30 g, 200 mL of ammonia solution

N'éivla) C&BHMe QIDYakched arld oo Sddiyid WdderRddtide irddsuge: Ylsdotvd -tk @0 bt fire¥in
x t"Hﬂ"Qﬁ)% %IL 9%;19 nlgq% dlcﬁbro?t]hafxe €] (10 g/ ncé f ncentr e under r.e(alced p]ﬁSSUI‘C to

1 SO

ford (k- %gﬂwpzlé D{Ep H'1W€t3wgﬁ€§’m%°]6ﬁﬁﬁ?od@° eca%wg (3lep P ads e
u srangp sbieit HOUWFADOMTCDMBR , @lroxdes b D! bla@ et smtdntytipptature) 5

t If1|3 L’(@ﬂ‘nh §65L89dﬂgm AW, ksﬁ’d (Hle() ﬁﬁfitamer) 829, 0,SH, rotaren), £25 4, /=35 K

R PR i e kG e s el 6 1

Ad@”ﬁﬁo‘t%é@itaalm) éawoﬁatlewc;o_@sshgz 6M. 5 ol ) to
N-[I-i :UJpr(m@wmpsrdxﬁt—rs-lli{-lmamybai{lp%ﬁydle@dawmhﬁez skt SHhikmed of 5-(1-

it Ml Ly L a2 T Gl

P DI NEREARR IA RR0 s By

P@]FYSBFSW cb]e% Q]GKg) at 100 °C for 30 min. After this time, concentrate the reaction under
reduced pressure, dilute with ethyl acetate (500 mL) and quench carefully with an aqueous saturated sodium

bicarbonate solution (1.5 L). Pour the mixture over ethyl acetate (1 L), filter through diatomaceous earth



-55 tenperature for an hour. Evaporate the sol vent.
Purification of the crude residue using silica gel

wohowrat4sgr aphy gave 14 ng (27%vyi el d) of the #esiusem®7/060626
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product. Exanple 194

N-[ 3- (4- Et hynyl - phenyl ) - 1-i sopropyl - I Hi ndol - 6- y1] - net

hanesul f onam de 5 Add

N-[ 1-i sopropyl - 3-(4-trimethyl sil anyl et hynyl - phenyl ) - 1H

-indol - 6-yl]-net hanesul f onam-d& (0.223 mmoles; 95.0

ny, prepared simlarly to N-[I|-isopropyl-3

(5-trimethylsilanylethynyl-pyridin-2-yl)-1H

[ ndé)l. - 6- IL]n-.rret hanesul f onani de), di chl oronet hane (4.0

gg; ) ““FFe“t‘%é G ey agsaei(§00 mE o Deygteopratsayent s lireippver sodium sulfate,
By Gpreepsen(rate thd Siramlicee Sucdipbsstre PG Jfort ©(1as0bOpYNELnO1 - BH1-3-y1)-

f l2asira QUL RPN 1E.D 5, 3084 hi'a yARY soudti NvRNS00 VBB BN D 5 14 10 (s

nqhgg.k%’ {}Br 2 Shﬁgrs%gﬁgjlé)o% #er%%)er at ur eO. 5%&1 ul{le ‘?‘%e @,

reaction Wt h-wat e afe 2ty i 1) 59 Gl "0 BL e Wy H2 AN, 5.11

16 HE: 130 6 HopdDr esul ti ng aqueous mixture with

brine Bnd-(Ekbpraet-c-iirs-HeHaally) Rt A Lear foR RSN 5 H-Efropyi-6-

t rﬂ&m'lm%i-i-&lpﬂm%fitlﬁrp‘?rakogkﬁsyc%&lér%g?e? %ﬁetatr(igwgg{olu{i%ag{‘ SS-é]isopropyl-&

resul fing material on a chromat _

p| 5 f)e, in %Ogﬁ— %q@efbﬁ-cphﬂm‘gﬁ%%%%rﬁ%}] in B W@ingd.) at 0 °C witha 1 M

g EAdPRefiithium bisérasthplsilynodedtiRERI (81.0toTe 8 Ibashdla ek s tBObbGling@S xture at 0

a °C fogytotmity, €Al ek tirﬁ‘eYtEeStttlﬁlréai:tﬁ@wﬁlqwogethaéeqIfng, ((ﬁ:r)h()@ol) an'y%r the resulting
C : + 15 Exanple 243 —

(N_lr§\§%‘e a%&legtgeg%pgrﬁtér%lr % %é*lﬁﬁg?%%{??g@‘f}’l"? tawa[cgqﬁwﬁbwftﬁélap mh), g,ilute

| PHREIECRTT G4 ngtmémsa withoring( 8| LINE (IR aqugpus Ryedwithreriplladetate@s00

4 meﬁanqi]qiry thecombinédroebadic 13yelt byer o@RZ QFitd, Fitd: Bd eé%trd'tglhe filtra® under

rﬂ%ﬁthc}d ﬂre@sure%f)(b;f Qolmrbch@&at&ra&yleéﬂgg Ii 3 Ié!%yl and a/ﬁgx!t I;:set]é gli ethyl

additional .30 min.at roomtenperature. “RAGBKE

o e bR el B i G i b R G ki) o oord 5.
pPerEwHfriérod Esiedel- R H-pyragle-Rregyonit@h @177 2.2 BOYhs ariBenfeblid: mp 244-246
1387 N hositr, CDEDYs s chouirs B, i6% S0l 1y s?ffé'ddit%es».o, 2.1

apsl b 41 . h E extracts w .
10%12%*%3%?%%?5’ﬁ%éﬂﬁﬁéﬁ@ﬁ@’B g b =310 v + 11
E%ngg Y speryfaited Findol3-Wd “TRgihylgl H-pyrazole-3-carbonitrile (9.92 g, 59%) as a yellow
4solick -FINYIR OGMH 0DOL) dt-47 (el 2. Bz, Vi) 8- 10 @Rz d, 5.6 £ 1mBr e (s, 1),
Adsh @oehs ez anhy s b.de), 42 3 92 H;mlg ), 10,8 JhXxture
of 4- (E'ls?p‘l ng:ql r(flS 1 Irq) ﬂzh' %ifr%’g[g?%ggy { '-%%l’ejnzf‘)bnfl?t é}l})‘l e
(400ng. 1> 4" DT PR et B SR LA TR sl Arsarpontyufle Ry cpare
2usipeg %P‘j G My iy 1quring iheeepdtior camfulyopy 2 stiching @lufigiogatuiard Mous
(igmnmém (BL) dilukDWith3thil aceﬁﬁdll 196t ;90 8nin2GRY: e resulting mixture
Yol i ranlc layer ate and wash wj + (3 x

i - igqg ro %%%u@m%?rar% %éh%?,%é,%‘im ,l)ft%.r}%r 7] b waes G < L L) then
ov/2 b P S ifsoiins ovt sed

- fikipr andaqnesnirasafep fdtyete padet reduced
vitrestirerst affagd S-(Gphmino-t heprappirtiiimieleB -1t ety B1-pykabkdle-30EM b6 B X3 g,
budcnes » @iy Bicy: 'OMBIR (I BEE cocEi 730 Y0, JD€1 6 1de; HeS] 2 (m
ushads 83 98k GITATRL o8] CUBERERNOL VE
pheny Py By g-mefybiH-pyryzpli3-vhddtoprsp daH-in@ol-6Ade diahbs (1B Bamide
rl\ggyngﬁizﬂrgglﬁmd)l Thlﬂfyaj /Selﬂiﬁnhkbg:r@ﬂy (ﬁ_fica, 1:1I ethil aceltate/hexax(l)es to ethyl acetate) then

taltide Ao e ienP Zafos ford QY55

acet anm }{j e 5 g}% ng%ﬁx 0,53 %F ?ffofdr}g[%l\(nzc?(l ‘%’04 '“Fﬁ_:t{r)‘/l'%{?yf?@” Y-
APERY - SHP PGP Bresyimaids (L4 & ke @ phiteaekg:; me0i 38491 °C; 'H NMR
P8 M. D&éﬁé)-cég Q-ZL@’GH?VEN&&HX 28 (g = 86 HBAHYMBA (), JSL1i51eif 1905, 7.16 (s,
36, moexdd, Then, 13dg, Mgl 7§ &7 Mo (03184 DS St r .
BsdyAgld wat er angﬁext e}nag%) Wi t(h }g’t OAC. %gggﬁfﬁeﬂﬁz’&g’m
extracts with water and brine, and dry over MSH.
Purification of the crude residue using silica gel
chr omat ogr aphy gave 108 ng (61% vyield) of the desired
product. 35 D. Use of the general procedure of
catal ytic reduction (Method F) and nesyl ati on (Mt hod
I) described above provides
N-[ 3- (4- Cyano- phenyl ) - 6- net hanesul f onyl am no-i ndol -1
-yl ]-N-met hyl - acetam de. WO 2007/087488
PCT/ US2007/ 060626 -56 Exanple 68

~ - o - - e - q o o




Conbi ne 4-(6-nitro-1Hindol-3-yl)-benzonitrile, 9,
4-di met hyl am nopyridine, triethyl am ne, nethylene

wohbworosdss and di et hyl f or mam de. Add net hyl PCT/US2007/060626
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chl oroformate. Let the solution stir until the
starting material is consunmedovernight. Isolate the
precipitate by filtration and wash the precipitate
with 5 10% DMF in et hyl ene chloride and then

net hyl ene chloride to yield tg-title conpound. Once
the desired functionalized nitro internediate is
obt ai ned Method F can be used to reduce to the am ne
and then the amne can be converted to the nethyl

s ubsperia Y dd3-GsGyaep-Tathyh3-pgedoF oy tHsoptvip Bl HewlobGyll-
desdahBatnimidgdvet hod | above to provi de desired
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S Qdrih dsehakatetild %rgg-ﬁc layg- ot S hiRMe Lrla%a@ %ﬁ&rﬁ!r (3'\4:‘% gsjtﬁencéﬁgqg) nllL) Dry

Se 9eréllthb ed %(pnoo\\//g S(PdEU%VSIIﬂgte ﬁltere(? an& concentrate th n”%ltrate under reduced pressure to
3 aﬁnr 466\1@0(1 jsoprreyBLirisdhgy ety Boyrhaple Gemipbiria (e $16lof qumy) as a
aeloe fodil- UseitkObandwishbyt furtbee pizi@eutidnt 1 | € and Exanpl e
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| am_no- |
SRy «szé@;Aﬁef PP e Gy Py el ecarbonitile 0,126 ¢,
Ségtiamol)alytidine 4442 §.9 36 rfdd). adDbethgnesulibnyHlori (0.06REB 0 )596EHEb1) in
DAY 1400 chBB 8 (Gl Yot ROStehb®ute £:Q 58, Rkt thld LifRe, @Imfy the reactlo(x éhrelc-:tly by

I
I o Rl i Bl e - g o
t Fretopiilefaierso 119rd NoB-(hCyangitiothe X 1ya@ol y)-L-isaprebyl- Fii-thdok 6-yII-
vvrnbtl‘nanmfohgﬂuer(xm 3¢ Bl9wn) a6l eligharmidle sdASEp 141€4500MINRRG 500 MHZ, DMSO—
f i)t dod @M dalps, B H@ld G180 8 g ((pr L 9§Hz gﬁeglﬂf Y, Q¥e&ha, 7=

he fi Itrafe
ROt og AE BEGh oy et H P -bi pokg e 135 .-
g0 Bz, BHRLENE (MethedtrpWlmn 6196asin,ark 300 M +(191. 15 g, 75% . LC
Rt = 4.182 in (C18 capilliary, 80:20 MeOH H20; 0.5 35
g/L NH4OAc, 300 nm 1 m/n). 1HNVR (DMSO-d6): 6 0.75
(m 61-1), 1.10 (d, 3H, 7.8 Hz), 1.70 (m 1H), 2.40
(s, 3H, 4.39 (m 1H), 7.46 (d, 2H, 8.8 Hz), 7.77 (d,
2H, 8.8 Hz). B.
4-(1-(3-nethyl butan-2-yl)-6-nitro-I Hindol -3-yl)-benzo
n|tr|Ie A mxture of 3 rrethyl 2 (4-

L, N Y N . A NS o ANPN NSNS



i ndole, (10.00 g, 41.485 mml), Cs2CO3 (27.04 g,
82.991 mmol, 2.0 eq), and DMF (100 m ), underN2, The

woearioismssi s stirred for 24 hours at 50 C. Aft eCT/US2007/060626
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cooling, dilute the reaction with Et OAc and 1N HCO ,

then wash it with water (3X), brine, and then dry

over MgSO4. Renove the solids by filtration and
concentrate 5 the filtrate. Purify by chronot ography

to give the title compound as6@ yell ow paste (9.83 g,

76%9 . LC-Ms: 352.0 (MtH). C. Foll ow t he general

Met hods G and | descri bed above to provide the title
conmpound. The isoners can be separated by chiral

c P amRle 2Bt AF oreivhopyd fsopsppy A B-DA Sy DNEABALEEe 1
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rriH).utes. After this time, stir the mxture at 150 C
for 1.25 h. Cool the resulting m xture to room
tenperature, dilute with ethyl acetate (2 L), filter
t FEORMaY4 - BilbHydwasyiming methy)-ghoe vidbrobyhsH Aridbkdex- pad
Wintehhaigbutfydamidzet ate (1 L). Wash the filtrate with
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lﬂ atlefm filt g{? % concentr at
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(IQE?%BLRMS-{)APIISB+)4437QQIM+}171) 8.14 (d, J= 9.0 Hz, 1IT),

8.09 (dd, J= 9.0, 1.8 Hz, 1H), 7.91 (s, 1H), 7.12 (s,

1H), 4. Hz, 2H), 1.63 (d,

3 El)xag]pg, ZE}? 1,\1-([%%fjlnl_rﬂy]:p%ayl)(]flsopg).pyl-éHgnan@yl}ste’:l)a';'()asE;f namide (

5- ( 1- | Bopre eppyilinggo Methqdg-1l i-bubstadially Be spthd madhd: yN-[AZBlofry Bph6id)-1-

r Bapopylia-idel-ah e i@ idhaead. BNGk(DMB0-d6) 5 10.05 (s, ) 1H). 951 (3 LD 8.17 G,

I | \/
PR ‘é&%%’%‘?@ g 84§%@ SRR AR T s
581 i Ohloth: Smhibia4-62-f6 Hgﬁav (sgdED, 1225(8(§Hﬁ dH8 @OSERT &6 Ha).
batches 3.18 g-5.30 g, 200 nL of ammoni a sol ution
eBGihble zﬁwmn@{yalokylms E0ER-ARAGARGA AL LG Er
rﬁgrﬂi&esumfﬁr e%sure Di ssol ve resi ue obt al in
bol {700 nL), treat with 1, 2-dichl oroethane
(300 rﬁ{f)varaﬁepr%m@qﬂwﬁ &£ & sundeilytisdusednmrs © VSB{4ehidexyimino-
afndtigt)ghenyl]-1-isopropyl-1H-indol-6-y1} -methanesulfonamide. LRMS (APIES+)=3720 M+H)
5 (1 | sopropyl - 6-nitro-IHindol -3-yl)-2H pyrazol e-3-ca

I | c acid amde (18.0, >100% as an 30 orange
s ’iaf“ SPGBy b oro s G prpYDstaeirapeslfonyaraingr He tndol 8-y -
'femremﬂt aners at anbient tenperature) 8 13.46 (m

11-1) A a-fﬁ!ﬁjylsz ﬁgro(ml (13(Jﬁpopyl§6—ﬂlghi{n@ulfo(?1yl§liﬁ%o H?En%ﬂg yl.)ﬁenzene

8Prgp%e gcc rdi )g%hoéi%t [E%H% fmin %tﬁtoror 6 —gngP;)yl) 6-}116@@65(.1}8}ny1§mn0 -1H-
Om@H& yl}— W@v}e) Purify usige c,hrogugtogrq:pp (nkiHylene Fhi@ e 10 $% ElAL/methylen® 3

g <|$1_<|31)‘1c@) t'rci:d-ﬂwdh@ﬁ» ginEhg title B M yelib solid 1 Shng Ghos) 1 2188: B75M4nar ).
5-(1-1sopropyl -6-nitro-I Hindol -3-yl)-2H pyrazol e-3-ca
rbonitrile: React a m xture of 5-(1- 35

| sopropyl -6-nitro-1Hindol -3-yl)-2H pyrazol e- 3- car boxy
lic acid amde (18.0 g, 54.0 mmol) and phosphorous
oxychl or| de (1 Kg) at 100 C for 30 m n. After this




filter and concentrate the filtrate under reduced
pressure to afford

woe-20/0838pr opyl - 6-nitro-1 H i ndol -3-yl) - PCT/US2007/060626
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2H pyrazol e-3-carbonitrile (16.0 g, 1009 as a yellow
solid: 1H NMR (300 MHz, DMSO-d6) 6 14.19 (s, 1H),
8.67 (m 1H), 8.46 (s, 1H), 8.09 (d,.1=9.0 Hz, 1H),
8.02 (dd,.l= 9.0, 2.1 Hz, 111), 7.42 (s, 1H), 511 5
(m 1H), 1.54 (d, J= 6.6 Hz, 6H). D.
5-(1-1sopropyl -6-nitro-I Hindol -3-y| ) - 2H pyr azol e- 3-ca
rbonitrile and 5 (1 | sopropyl -
nitro-| Hindol -3-yl)-1-nethyl -I H-pyrazol e-3-carbonitri
le: Tr &dterye é“t‘"frﬁh?% thigediof Gt istingFomd-formyk-2sfiypto i {isoopyl)-6-
( P8henegifon5ldmigo- Hivplig)-3-ybéhikdbe KuBH By ffs)alliadd Om GexiMeDR/mRMhfedYehloride
SQb kﬁe't&'ﬁtl&fomf)o‘uﬁdl% yﬁ%ﬂ@eﬁ)(wtssl aR F%H?"I/ yl )am de in THE

st

(81.0 m, ir e resultlng m xture at
0 10 C for 10 mn. After this tine, treat the

r SAEPNGOF? (BN HL-jeoBumiet Grimayl{tiigohg-TyD) -8 dairipl- )netandsusmarmde
t he r e8wdatel abrgrdingrio Xt Ploeed@t foﬂnfmhﬁf&ylﬁlﬁmglﬁéﬁ hr'-fl%s&)%é)yl)?6

Af Canc, nyla enenee51¥1e C 0 al a,

n& fh Juﬁdu e&uh tlﬁéﬂ)‘ﬂ?ﬁlgp E 1* %tﬁl 6)1?{ %1 tﬁse ggnﬁs&o W&é«ﬁ: lwuﬁ)
brC Iﬂ"@”“(iisaé’ffl'_"jh““&%(?%(??t the aqueous | ayer with ethyl
acetate (500 nl) and dry the conbi ned organic |ayers

0\EQ£m[ﬁeQﬂ$ llfmpﬁ{élzfs@}' fic acﬁ:yl’a (4ec5'an@-r§ %8}9 ﬁe%ﬁ% 1R p?opgrhﬁ-[ -indole-6-y]-amide

filty red

e ot Se ARy B s o7 Bk oot b gt
1:P3h @ AQppL ‘PE‘ldéef@tnaﬂa%/ﬁﬁWh e&M sediparhydrgpdde trap, @il hddaimpwise:oBer 2
metrioy bfeheinlifugt dhiedenEsane sthdnolyEAIRY 1R AuIEHR @i Mir 503 h. Remove

aftlfe ngdngEBatﬂ ;nd stir the reactlon at a 1cnt tempera%re %f_& hours then at 35 ° for an %monal 1

nltro- o -3-y yrazol e
t r |‘$ ‘Q‘%tlh “%152 A Bt %?ﬁ?j@“a@aﬂp du??ﬁprzsmwzﬂt%’c tapfford

1 SR S@@@Ochm*&e (6.TRCO8Y) 262 Blidloill B NMR=(510. 1\8Hd—k2p01§b+833 30 (m, 1H),
8.147(d(1, 7,038, 80,0 .4k, ; M) w2 810 (dd, J= 9.0, 2.1 ,

g-H) "B, E‘DO§§T(X e oél msbqupylgil(é (:)'g&o 31 @%ﬁo phwli }g%l-l 11 HHO-&A’Z 151

aﬂ’la”lol) and triethylamine (0. 306 g, 3.02 mmol) in methylene chloride (10 mL) in a brinefice bath under
5 fugon|agdysataionith « Giunbit of Geoprbbyl siE@Y1 cBoridk Q210 gms& dwﬁoi)hﬁ'llﬁaawe@e?chlonde
O b3 1esidktnl QB whab Sirrk P %gcoglmg gagh/% d?@ ﬁmjua é s|_Ene ?11? the reactlon with

mitngYR cg]?oné)f: _(M_IZ[G W%;C\thh l@ﬁamraiepﬁlqueoys @un(l glcarbﬂ.q)e solutrpn g(?m%hthen
Jwatg (5:9 i thert bafpe (SGmIZBang dry ovei-fodine suBate. (Removk M 501id.b9 Altrftdn;

3 H)'xc;entﬁte@ﬁ tiftiehe unbisr r&iu&d $idssurd Miinurats the residue with boilin methylene chloride (x 3)

§1bbAmnoI-|so$ yl -1 Hindol -3-yl)-1- met%] I H pyra

7 Btebong aciqgile o piforehe tFﬂF epaeusd (0247 5137t frede @1@@ iLT3yL7BYC dec;

g{ %the react i on carefull(ylntoastlrrln
R B 2¥2 EMBOR S iR 3G 18bAs m BDI ofrat2ed HzllH), 7.7

LY, /=80 Het 5T, M tdy et S, 1Icestsadder < €s, Ly nameh, Stoiih, #10)8.0d&, 1),

m v .kt ek, chif €29 3]LL|7t0|Eﬂ93 Xk Wl A Aokt miz
dﬁggﬁ( rr?[c%og%i{h MSeOB%aHgI Bﬁeﬁor%ﬁ ﬁ%qﬁgayser/ 31 Wip i me
rate an Lva W A(‘@)ER’.L hmfhen  brine (1
L). Dry the resul ting solution over sodiumsulfate,
f Exainge Z’Hnd’lﬁﬁﬁ!Eﬁﬂﬁ)ﬂﬂi(E(lsBﬂ}&)yf)l611ﬁeflﬂ$e§ulfdﬁw=ﬁﬁn0[1@lq%€fjyl)-

pgegzchﬁmlg to afford
Am no-| -i sop r?épyl-lH-lndoI qig%ll) 1-met hyl -1 H pyra

5-
z oI e 3 CAVHBHT Y Tueroe-Rromepgnzy alcohgl, AdtNaPH4.042 2y18p-B4ompmol) over a 30
f iawes td ahiNER 12 3PBoxNBH orCDE:BYberGalEhyR (10.6 ¢, 89, %7&11{51) hlaMeOH (445

1rhb mairfairkd at(OSG Welfﬁl the ﬁaac%gn tg i, and%tip for lﬁh %n@lﬂr%em?\ée i ebsolvdnt and dilute

1‘;’_‘?15]_%%@5%“& A‘ﬁé ggﬂ(féesﬂlzn&w tgéls %Cl anla%artltlon Wash the organic layer

[ BihCgueryatyer-MeSRerhg the qlidpy Bliresdtiod and|cnodhiritsipiilicgmyd prévide a white
ndol - 6-yl ] - met hanesul f onam de Prepare using Method |
Purify by chromatography (silica, 1:1 ethyl

acet ate/ hexanes to ethyl acetate) then crystallize

from met hyl ene chl ori de/ hexanes (x2) to afford

N-[ 3- (5-cyan-2- msthyl 2H pyrazol - 3-yl)-1-

I sopr opyl -I H-| ndol yI ] met hanesul fonam de (1 96 g,

—~ A -, o o A NISN AN A ~ NN R "



A
2-Ethyl -5-(1-isopropyl -6-nitro-| Hindol-3-yl)-2H pyraz

wohes7BsT@sbonitril e and 1-Et hyl - 5- PCT/US2007/060626
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(1-isopropyl-6-nitro-1 Hindol-3-yl)-1

H pyrazol e-3-carbonitrile 5 Treat a stirring solution

of

5-(1-1sopropyl-6-nitro-IHindol-3-yl)-2H pyrazol e-3-ca
rbonitrile (0.400 g, 1.35 nmgp) in DM (10 nL) with a
60% di spersi on of sodiumhydride in mneral oil (0.065

g, 1.62 mol) and stir the resulting m xture at

anbi ent tenperature for 5 mn. After this time, treat

t heelid: Bestsielbize theistlif frot BieldmetyieneechioOde 2ex@neg)to sive BGitlapapipundid white
Stdokid (138, Y6290 IMS-IB0R 18T XA, @203 (A8gvih. ent  t enperature for

i th el Spopels 2 pedd BB 0SS IR ’rgt?@%* ARy e o>
anfy RSP ﬁmmifts%k@wl ¢ 5(301w1 BSiH @B n&rlﬁ%remqln@e methylene
nichloridex(320 th) enaigtaindd ktr9ed.  Stirgf@ Bdacior fay/1@ rfin, BetBFarnsto ehiotd Bmperature and stir

S Ubf ad Rdiddid 6 h&;@sﬂ GEIY: sﬁi @1 déf&ﬁ' ek mﬁ;@l?éﬁ‘& BA. M, e5&YN9 5 mmol) and s for

Purl fy.the ue 0 ‘chromat o
sppielatels. 5SLPE ffsalzc@i“ea?sm%%ﬁ PP PRy Ads
acrgtug_ltlré pﬂ{ﬁt}Q gﬁgsg()lve the sdifl find pedtition. Wash the organic layer with brine; dry over Na,SO.;
2 -thrbdty the Hlds by filGApT: ﬁﬁ)édmceﬁtrdﬂd thd trateHedyRLhRL fredn MdtBylene chioride/hexanes at

2Ho P ig Ok id g
sof | d t N &na%fxgsﬁ 6&9 §1O2 rhcl-:él«lljngﬁ_%g n%%gl r% fhlzngfaﬁxej)io QI]?%EEcoglpound as
1 bt sglidh@-7h gy30-5eRig= 072 [pgem eilm) 8.10 (dd, J= 9.0, 2.1

Hz, 111 Tregt 2&31“(&‘5 -3-{1lidef)-3-bromdddluefegsing Mijthod £.aBRe o Bive théitld EHpound.
4.4 Ogﬂﬁmetﬂﬂenz&&nh'g ,Mgkb-h 32@ 1@3(1\611%) 9H) and

1- Et hyl -5-(1- |sopropyl 6-nitro-1Hindol-3-yl)-IH pyraz
ol e- 3-carbonitrile (0.129 g, 30% as a yellow solid:

1H NVR T(xqgf@l@wwg.Eche atega @ne,gfa:ysy(ﬂ@j?tic tpate 1 p@Vifgrdesirp¢fjinctionalization at
8. tielindplel (2 padirton It@jll b2 urllerkidod th]lthhose skill&ai8n thart cdn vkl alterdati®Iyditdtic routes
J:toﬁ‘ov?delfﬂ%samleMsirr@lar%(‘)lmdgoﬁnds.l , 4.86 (m IM 4.18 (q’ J=

7.2 Hz, 2H), 1.66 (d, J= 6.9 Hz, 6H), 1.44 (t, J=7.2

Hz, 3H). B. Scheme 4

5(6 Am no- | -i sopgropy! -1 Hyi ndol - 3-yl) éthl-lH—pyraz
ol e- 3-car bonltrO St—nlfl-li—a—sol Lo . eidcoo)

1- Et hyl - 5- (| - p80PF opyik - 6= t*Po- | I-SZWO)EL H pyraz
ol e-3-carbonitril® (0.127 g, O. 2\5'9317 mbl) and tin(ll)
chl ori de di hydrglte (O 887 g, 3.93 nmmol) in DMF'(2.5

m.) at 70 After ting DIgour t
reaction c m i mm

sat urat €N a ueP)'FHs SOdI um b| car banat e E%O nﬁ’jj |HI ut ed
with ethyl tate (50 nL) amd stir for 15 mn'® Filter
the resul ting| mesdar € through di at omaceous earth.
Separatethe ojganic layer of the filtrate and wash
with water (3 %350 mL) then brine (50 nf®. Dry 25 the
resul ting i on oV¥rthdBdi um sul ffate, Mkl t ered and
C?Pcegt rOaNt 2 tsate dpndea'-sase SEC Npr essure to

af f or 2

5- ( 6- Ami no- | i sopropyl 1H i ndol - 3-yI#¥-1-et hyl - | H pyr az
ol e- 3- carbonltrlle (0.126 g, quant.) as a yeIIow

f Gaifro-2456p-1-NH1- SRS MmM VORY = f11) rtlher purification. C
N-[ 3-
oL 6?4?'9‘19 °§ %Efﬁ%%%?%%aﬁl%lgé% 7 P PR espice)

5 _pf(tlgdlm;rﬂ .44 g, 0.65 mmol), and copper (1) iodide (0.12 g, 0.65 mmol) in anhydrous acetonitrile (10
- inS.pprie i athbdptiersdBrkurdBe thd n)ixtdre @it Ydpyr ks Pieh B @e@yi3mGaBIGMA., 25.90

' trrrrﬂog %ea( th v]e%g agd st1§aQ argme%ﬁginm )14 hoﬁﬁg r (Ilaqga% e&hg Gvé)guxe 19 VYacuo,

nmet hanesul
0 5885 it “gL WPyle‘ﬂ%’taﬁ‘%ﬂegtﬁ é“dcfﬂffo F ?na%tra(f%*herﬁsategt vapig i hromatograph
tenperature for 2.5 h. After this tine, Purify the
reaction directly by chromatography (silica,
nmet hyl ene chloride to 1:9 ethyl acetate/nethyl ene
chloride) then freeze-dried from acetonitril e/ water
to afford

N-[3 (5 QIanOZethyI 2H-pyrazo| y)-I-|sopropyI-IH-

NOOA NS NN A



ng, 1.41 mmol), sodium hyoposulfite hydrate (311 ny,
3.53 mol ) and Raney nickel (50% soln in water, 700

wq@kpo728888snmol ) in a round bottom fl ask then a#dTWwaR®r/060626
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(6 m.), glacial acetic acid (12 nL) and 5 pyridine (12

m). Warmto 50 C, and stir for 1.5 hours. Cool to

anbi ent tenperature; dilute with water (10 nlL); and

extract with ethyl acetate (10 nL x 3). Conbi ne

organi c |layers, and wash w thé63aturated sodium

bi car bonate, water (x3) and brine. Dry over sodium

sulfate and concentrate in vacuo. Purify residue by
sh chrorTP q E)hy on silica (2-50 %ethyl acetate

)?geﬁ)égf 1q2 g¢ ,ga WiRg viih Pfganesieﬂp’chﬁzg,q (9:1 v/v) to afford the title compound, 1.75 g
pﬁ?;ﬁf‘?(w LRMS.(ABIGIS oy 7.6 (MHE).ndol - 6- yI | - met hanesul f onani de
(413.1 mg 82% . LRVMB (APl ES-) = 355.0 (M 10 H).

N ?\gg%y% ( H""dg;; G- dbhy1 ) - phenyl ] - 1-i sopropyl - | H i
ndol - 6599 3 Mixtyeohsadiesdfids (8 Hidieersive thvd.37 ¢,3. 1Ph@GIRin anhydrous DMF
N:] BC (ufferfiro mmybspiplee AYd nitio=d ;ﬁ@nt}@ﬁ%hmhhhlheﬂd ol3 E'Mh Lozb¥Bih Ro mr.

armﬁihh(f s‘ﬁpﬁﬁh&& .Qcﬂl(ith?_(ljcéorE% gg)?‘/’IIS ﬁE{gr O (%vr&%%o lg{l) : Iaﬁ%rrperature

h°“rs t f‘?%‘%"gf&afﬁi’f“ dvft‘é\ﬁt”{d% acgoys S&hlan trigpropretfesdd ettieatate, and
t @/a@gﬂt atu@ﬁ:é{ aqgeopy sodigy bi@rbhrew feflowddiby tati@tediqliddusdtikty Dry the orgamc
adh@érat/emoﬁlﬁr@ sulfﬁf&,-)ﬂter antkoMashe Wv&cbo | 133{1@ rreg(d‘lnzla%’h.gl%n &% sodmm ethoxide

A C e [ um sul
Egryn éh%l%f(? g%ﬁﬁ}r}% 0 %/(ﬁ eroCQ anti\_./.y f?ux ?P oPlﬁ e oro]é% ?‘ﬂ’&f&t twerﬁt}nagﬁ concentrate in

c K e bEY B yesigys insqiqtiybee8d wa@h Whbettirytd sawers std@mibfarbonate
d ifodipred byosatetrtadsqaspustbaine. QMR organic layer over sod1um sulfate, filter, concentrate in

Nodeids, Mcr(rm%%yﬂea@sm NBLRY 91 g;g%gl /ﬁjgl%c gagy( g
nam é exanes/c )to afford the
L%%é T‘%{%Id’}ogée;mp%g"s Iﬁ/ﬁﬂll) e 271 /é

N-[ 3-(3- Fornyl - phenyl) - 1-i sopropyl - | Hindol - 6-yl ] -neth
aneshyl-F-adais-gieo Prenel @oaecUH cAgr] Ocift hod Z-1 in

subst a@Uof a%l)lllt)()F Bftigneﬁl?{%amt%@lmnd’olea& (0.31 g, 1.76 mmol) in anhydrous DMF (5 mL)

%‘%ﬁ ﬁ%‘ﬁ grospligrs; aHng’Si A@Lspdium hepmpthyidisieride O Phin GEF, 1.9, NVRmol) and
( OB E) AG idd0etiRibe ((iBsred Trdugh Hsidalurnr) (0. ZU‘J):L 8 2Mm&1)9 warm fRmbient
1fkrlﬁeratu¥e- 28 stﬁ' thom% I_bueZch5he Ir_ééétmn ‘Szﬁh%éurééd ac}ue 50 um%]ﬂ_éondtei,a]ag gthyl

aczliatg%gd wa%\ wo% sa%n:c'f’ted iqg'eouasodg.{ungbugtrbp&q)e follaw@?y gptu@gd mousj_bpve Dry the
30r@1?1c (ager oxng))dumzsugge (’ ker, aigliehncentrateld vqcab. Clrotnatakraph dverGilitdzz)). .using
Bxcganpletyl 2ckte (9:1) to afford the title compound 0.36 g, 100%). 'H NMR (CDCl3 30? IY_IEIz) 3

nig's e PSR A s L B b .

- subst anti al | y the sane manner as
N-{3-[ 4- (hydr oxyi m no-
i3 b )-etﬂ}l@fiﬁ/ek ré-mér«? ?ﬁﬁnﬂﬂy 20, Rl—ng -_yﬂg%%”m hanesul f

onani % aS((I);l B, A

3001- NoHy dFS% S i PM i ylr? gy Eindopeq 19 ?@pﬂép\wopa@lﬁfet ha
rhé"éft?F‘F%‘ﬁwdaW h®-1{7¢4ningitfip kuh@irops YHF (i eiier idd: adhosphere at ambient
]j:enﬁp@ralmﬁ tfor 24 Holirk) QFuermek thé faclionS@R EQRYel lqu@u@é%&ﬂﬁﬁ@a?o%aﬁe%&’ Atl%fn
a@e@a’té Jﬁ‘]ﬂ kv&g Qlth s§tur¥ ea pf%ﬂ]s drllum b1car§onatQ90 loweg 1t():ycsgt)'arlr%ltlednaqueou(; brine. Dry the

Z’Igﬁlﬁl@%‘”% S‘(dfm(SPl%i?pﬁl%W)mesmr@vmﬁes Qlirfroptwglaguvivan eitida kb using

i Devtesls/etBY yebtyte (96 e @ffiird the tile conPetind £nyl urkGbre0) eaalsllmfmlypaﬁlmb{-mdole
((oret il @ @izl a8 e

t( e, J ér)] ?x? fgy& hg‘f}éclhv e b% %edﬁrt/?jtgu%éﬁ%%%mg@mg R ungcfm WeL)RMS (APT

sol d LCMs: 375.1 (MtH). WO

2007/ 087488 PCT/ USZOO?/ 060626 -61 B Prepare according
the Method Z-2 starting from

| -fornyl -2-fluoro-4-(1-(isopropyl)-6-

met hanesul f onyl am no- | Hi ndol - 3-yl ) - benzene Purify by
crystallized from hex/ MeCH net hyl ene chloride to give
the title conmpound as a light yellow solid (106 ng, 71
% . 5 Exanple 52

(S) N-[l sec- Butyl 3 (5 forrTyI-thl ophen 2 yI) 1H-|ndol

o o o . o o o S N a




met hanesul f onyl am no-| Hi ndol - 3-yl ) - benzene using the
appropriate reagents to provide the title conpound as

wa 20f7fosmsst e solid (95% . 10 Exanple 275 PCT/US2007/060626
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Propane-2-sul finic acid

[ 3-(4-cyan-3-fl uoro-phenyl)-1-isopropyl-IHindol e-6-y]
-amde A Cool a mxture of isopropyl disulfide (3.77

g, 25.1 mmol) in acetic acid (2.90 nL) with brine/ice
bath in a 50 nL round-bottom&hask fitted with a 5 M
sodi um hydroxi de trap, and add dropw se over a period
of 30 mn sulfuryl chloride (10.5 g, 77.8 mmol ). All ow
the resulting mxture to stir for 3 h. Renove the

cool i ndlibraativelysiaviedindoles fupdonplizedet thof? patition pdpiberr¢pared according to the
t eRRel @ickdus ih Gk folowi B EEmt henvigde uRrstoodfif th@@skﬁ‘lgcgh tnb N34 use

L kel RUGAE L ORGGANSLED WL ALg0R for 25 mn and

concentrate un uce pressure 45 Cto afford
i sopropyl sul finyl chI oride (6.37 g, 100% as a yellow
oi | : 1H NVR (500 MHz, CDC13)scte 3. 30 (m 1H), 1.46
(d, J= 7.0 Hz, 3K), 1bnddacdidd, J= 7. O NaHHES B. Cool a

m xture of = anhydride R
1-1soprop -(4- cymm%»flr;ﬁl)—-—l-l-l——hn kb a
m ne (0°H427gnNH1. 51 2. 1em®l ) o Net hyl am roen N06

g, 3.02 nmol?) in methyl ene chlorde (10 ni) |n2€a Rt

brine/ice bath under 20 argon and treated with

sol ution of isopropyl sulfonyl chloride QO 210 1.66
mmol) in nethylene chlioride and the r &SP $YAR xt ure
was stirred in the cooling bath for 30 min. After this

time dilute the reacti®n with nmethylene chloridé
m); wash with a at.ed aguetstied Feoitli um bi ongt e
sol ution (5@e- 2 wat er 2(seflodiL) , t h&ir AT

m.); and dry oveF| sodi ®m sul fate. Renove the spl®lds by
filtration; concerffrate the filtrate under reduced

pressure. Triturate the residue with boi I i ng net hyl ene

cmtmgggo_((;ﬁtr&iﬂ_ggolgi ﬁu@dt |ng acetonitrile to afford

thet'tld% 0 as a white sol rylp

173- 1788 gptons] %%P‘W% neREts dss Bl “kt%hY(i'é’uS HF (100
FBL) 2 g-dljf-@ut@gl -methpdpyridific @B wedyy udproacitic 8dhydride antharidb22. Omik29.61 mmol)

1k stir/at rbdm tefufbratudsFor88 Lbukslz Queﬂdﬁl)he refotigwittdN EbFand acﬁ acetate. Extract

11:}Je)organ§c 18@ ’ZQEQQH?[IJ d)§ €. Dry}he oggargd lﬂzerhpv%s d1umlsu1%§]c ra; tr\’jte in vacuo, and

emgﬁﬂv oug acgignitgilg 159 mL)y Agd pyghe s@wn pofESiumEboffic (82, fI4
+ rrH]olD andrgpdl o 0°C2 Ddd jodithet1 194 £, 4CBAIGEID) atrd stiHIPLC 1§ MR Endd O Querch the reaction
> 9&%1\(1 &lé@a thldsﬁ%are (11\(7 mﬂ-) aﬁﬂ( 44 wé’?&) (2@(15;11'35?3 lst‘?r R Zﬂ%{ture 30 i, then et and
I'l Waer 0 0 € 1 Om anesu ony am

no | nzoni
2- hydroxy 3 fI uoro 5 brormbenzyl aI cohol Add NaBH4
( 4.2ihyl3-ioddXeni G- 1HAHAbLY 2O\VRL, R2=8f) mnutes to a m xture

of 2- hX&*d" 1Q ?L(s)él'ul?bn ol” i’lé;t)ﬂ’ P;)iacpé Iﬁﬁr(pﬁﬁﬁ{o% (@ﬁ)@y@% n‘gmla insaFlglgrmE DMF (5

t
B R Fi (P S, L P 1 PE P pspheedptaiocide

r €5 v 3 e bndetirt3 houncht dibleutttanpuvkitdy GreCite {eiB6h with )N HCI and add
AGthfbdete Wekh fh@&gelnfc ﬂaﬂ@ ZmN(ItI(El r 1§ bl\Met Bry ltﬂélo c'layé'r(lder sodlum sulfate,

p@&n&en%e%%fcuo a&% {llaeshct omat %:iph glth 2@¢ errh?rl aqfe}ag eg(fn?e 6c}§forgﬂa§/ g (86%) of the
c §fcceRtor%t e t he flltrate to provide a white WO
2007/ 087488 PCT/ US2007/ 060626 -62 solid.

Recry Sb&il/pl)l!lﬂéSQlStE(hﬁlO% 91' Tage ‘; {a{?f;@ pﬁ;&)g%/ fxmﬁtc OI?nlas

or i ive title coﬁ%oungmmsgthegvﬂ%ra%smcme
< 1P el ERET s ot wdogiaginproniupg inedspere
(A+2+H). B. 2-hydroxy-3-fluoro-5-bronotol uene. Add
BF3-OEt2 (7.54 ml, 60 ninol) to a m xture of 2-
hydr oxy- 3-f | uor o- 5- br onohenzyl al cohol (6.63 g, 30
mol ), Et3SiH (23.96 m, 150 mmol ), and nethylene 5
chloride (120 mM) nmaintained at O T. Stir the reaction
for 10 min, then warmto roomtenperature and stir for
and addi tional 6 hours. Add Et3SiH (12.98 m, 75 nmol)

NP/ N N ya ~es 1




m ni mum of Et20 to dissolve the solid and partition.
Wash the organic layer with brine; dry over Na2SO4;
woens74ske solids by filtration; and concentr BCE/USE®7/060626

filtrate. Crystallize from nmethyl ene chloride/ hexanes

at 10 -20 C, then chromat ograph (120 Si 2, hexanes 30%
nmet hyl ene chloride/hex) to give the title conpound as

a white solid (3.71 g, 50.5% Rf = 0.2 [30% hex]). C.
Treat 2-hydroxy-3-fl uoro-5-bresotol uene usi ng Method D
above to give the title compound. Rf= 0.43 (nethylene
chloride). Ms-AP+: 328.1246 (M+H). 15 The fol |l ow ng

Scheme 4 illustrates a general synthetic route to
provi de desired furkctl onal i z&®ledn_at the indole C2
position. It will WHW@F@WS&O?W@%% skilled in

routes to
Schene 4 ~Br Pd

the art can use alter native synt het i, 8
provi de the sanme or simlar
R2 1. EtOCOCI 02N NHR KO- XOHR2 16 02N NH2
17 Br \ NBS| \ R RD NN%OZNNRllOZN/
H 20 RL R1L 19 18 t hod . Method F R2 02N
Il I NR2 2. I\/IetholeGSOZHRl%ﬂRlZZZO

2 \

54 'E:xtro AFap— yny'! nhenvl am ne (17’ R2 = |\/h\ Stir_a
mi Xt ur e gf Z%rorm-SRﬁltroéwﬁzfni‘ene 16 (2.81 g, 1pProg |Analt
”"E’é —eH-eHor-oli S(t H-aheprvlphospi nn\ nnl Ladium (1 |)
(0°95 % 0|88 mhol el cooﬁ%@ ndol__ Heetpb2-1pCgh [ 3540
0{65 [mmol) [in an S acetlggﬁﬁélh ) un]der

i pert{ at nogpher¢. Saturate }he mxture wi th propyne

gas then gdd tfiethyl amne (3.6 nL, 25.90 25 mmuol]),

s the vdssel! and stir at anbient tenperature 14
h)%ﬁls Etcondéhirhte “Mi xt N¥-B-¢-{yaperehoy)-Istisien iRy |3820
1p0 nL di etlhyl et h dd ce ”’lp{é’pylué@ald‘fl thler (M+H)
o methathesulfonamid

bnceantrate the|fifltrate in[ vacuo and ¢hromat og]oaph WO
D07/|08748% PCT{ US2007/ 0606R6 -63 the residue jover
lida gel | eluting with hexanes/ethyl acetate |(9:1

¥ | af 1 dfed &z@@cé C o Be(ilyand-3-Tmraphedy JH6) D, FLRVES 0

~< 0N

APl (ES+) F 177 ethyl-2-methyl-1H-indol-6-y1]- I (M+H)
methanesulfonamide

283 | n-Pr Me CN N-[3-(4-Cyano-phenyl)-2-methyl- | C,F, | 368.0
1-propyl-1H-indol-6-yl]- I (M+H)
methanesulfonamide

284 | Me Me N-[3-(4-Cyano-phenyl)-1,2- C,F, | 3400
dimethyl-1H-indol-6-y1]- 1 (M-+H)
methanesulfonamide

285 | i-Bu Me N-[3-(4-Cyano-phenyl)-1-isobutyl- | AA, 382.0

2-methyl-1H-indol-6-y1]- F,I (M-+H)
methanesulfonamide
286 | i-Pr Me N-[3-(4-Cyano-phenyl)-1- AA, 368.0

N
Yes
Yeg
e

isopropyl-2-methyl-1H-indol-6- F,I (M+H)
yl]-methanesulfonamide




2-Methyl-6-nitro-1 FT-indole (18, R2 = CH3) 5 Cool a
m xture of sodi um hydride (60% di spersion in oil, 0.33

wa@208/082%88mol ) i n anhydrous DMF to OC under i RETHUS2007/060626
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15

20

25

at nosphere. Add 5-nitro-2-prop-1 -ynyl-phenyl am ne 17
(1.3 g, 7.44 mmol) in 10 nL DWW and stir 5 m nutes.
Add ethyl chloroformate (0.78 ni, 8.19 mol ), warmto
anbi ent tenperature, and stir 2 hours. Quench the
reaction with saturated aqueags- sodi um bi car bonat e,
add ethyl acetate, and wash with saturated aqueous
sodi um bi carbonate foll owed by saturated aqueous
brine. Dry the organic 10 | ayer over sodium sul fate,

fillBxef , Rand &8ngentrat3e in yNowwo. Add to the resPepie| snalt
sol utli on of| sodiflum ethoxide{ in ethanol (0.6 M [50 nL,

t enpef at ur ¢ and nt r at e | PrepY-Usiadab6-yYiRedi ssol y& 1t hipM+H)
resi due in [di et iyl &f her an@™fEEHRPTECesat ur at ed
aqueojus sodi um bpi carbonate |foll owed by saturat ¢d
aqueojus brijne. bry the orgapic |ayer over sodi ufn

0,39 ol ) |arfd 1 9#‘ hoyNg3-(4Cyalo-pheoyl Birddiyehit | AA, | 3820
CO

subfsatm, fiflRer,| copeerN at ENIRE-Cyate Yhtnyl AT AA, 3680
chr onpat ogr gph t he due oyéethgil-inda-6gd , el uting | M+H)
wilt h |hexangs/ et hytz acet at e ( Detheesplignaafideor d t he 15
tiitl e conpgund, {0.79 g (600/. LRMS (APl ES-) = 175.0

(MH] |-Hthyl 2rrethy| itro- 1H-indo|e(19, Rl=
CH2GHRs nolRe tothe Ga064 fh@éﬁhlytﬁal %:94. ek Bihe (ﬁiass spectral data ]
2- et hyl - nltroer-lndoe 18 (0.31 g, 76 nmol ) in

anhydr ous DI\/F (5 nmL) under inert at rmspher e at 0 C

Add sodi um hexarret hyl di sil azhgdg(1. OMin THF, 1.9nl,

g‘ £ I9| tera Cfol?)wm ass%? prBtocoi angrcf t{;ﬁ tLere)of frr@n%r%ggll?%gtgtel%q%gtﬂ%fl 5fﬁcacy of
walkerfPreRsundiseretipds aleroaragtinventighade step for e vepgyeof iliGrtiprcdnd are not
t ham @Acknmhitng iviny RayS @ demadseak (Rt PdSds 50l ded Within the present invention

bi e‘i@ﬂn}%?h'ﬂ f@rpro@(ggroﬁetr dAtors b@‘ﬂﬁlg nga s are %@1@0&9@8 gatf' ﬁsays provide support

saturate Ueous SO bi car

‘fabt?‘%ﬁm@%?u%\ O eSSy RVRRion qspibit f?ﬂf@llw&r@oéﬂ?t%thf lagzészerqwré?epwr
s GenvmrnAéluB#néSt radiolfbplh, badvents, addeagroti enaplity eddit @e followitg @udays are readily
Chi 10684 FREcSRher QY BfirceS ok da6 Be rgaﬁlﬁy sHﬁHeﬁﬂd bﬁb%ﬁﬂﬁ‘rﬁé &t by
acetate (9 1) to afford the title conpound (0.36 g,
100% . 'H NVR (CDC13, 300 MHz) S 25 2.47 (s, 3H), 4.18
((?ﬂhdlé’éﬁﬂﬁll—lz 2H), 6.23 (s, 3H), 748(d, J =8.8
HZ ,  1HECell 1ysa@SrofndTEK 293 catls dveRxprdsiy hinan GRIBycocolicodBredeflor), AR =

( (gl n re!: %ﬁ%ﬂﬁ&mém@&&‘%& pstgr) a8k HX(L gles@rogé Jeéeﬁ?rB fh't ﬁs&q&}l €

tir aso
pr‘?mfm '2‘ asﬁi?’F t"éetﬂi“i“%%l S PREEPEnds phntprest. Jiefly. coppefifion binding

m@ﬁ?%)s arawel inN bBBr dorteipiossAG o WERES. ol 76 (. 234M §DTA, 77 BMAVEOL, ).5 M

a mhgwlrzo% §lyderdE 24 A sertupn oISk, 4. BV bTﬁtzﬂﬁg%ﬁlhﬁ‘rBtﬁmaetnd 20 ug/mi

he%m us1ng %EQ?% %Wﬁ-ﬁexfarge!‘tha%) tlgr bmdmg((}n a?cl\l/? é—m%larﬁtr?%%oqe (t)or AR

Ueous Sso
a@}élfhé\%’ %25 AP HR Badi o1 Yl Glrediricader fmPR binding, ad
bicttigr WonZB €RfIphit, CwedIDYR yseteLB0at 20d-MRya® kS0 bg 19BR Iykde\per well.

t I'C%mpc=ft311'§gg:@rﬁ;ﬁo(:indL &Y ﬁﬁed@t‘b%ou@c@%ﬂﬂ%oﬁﬁﬁ lga‘?ftl& mCIe}nL,r [\Ion QQ: ¢ binding is

C centrate In V (0]

%Qe,rmme({llré t:}(xa resen e %&) aM dg}gfnggagonf g %;) 1?d6nga510? w adqstﬁrénetﬁ?rtl\/]llgnndmg,
C @fﬁg (0] @etgﬁ@er@]ﬁyeég(ﬁ{{@gd PR binding. The binding reaction (140 pl) is incubated overnight
1 -a84°hyﬂen B [ireftcly dhaBoandek ifa0 bdfth“‘(bdﬂﬁlﬂlh@pﬁgﬁ) ol 8fa%Zy Wh¥er] 095 @ of charcoal

us Int supse o
?Bi}i{%}rgraﬁﬁ agc{'elcll'I {‘8 I%%? %%ttnl)no ggteﬁ_aﬁw ﬁﬁinute _ia_rj orbltalss%gg at 4°C.
2 Q@tef MM thqwezﬂ)ﬁlgew PO R DB 4B Y BATA.USLOOPY GEWEDE the mtre is

Altibr@fefddltd a@hey 6@ ikt ehdi1 150 @ berserfcloREhhse rtﬁéareéesilnaﬁau&nhﬁld%?added to
D2k e AR DRl AR RGO Kol ey R nor2 s s
understood that those skilled in the art can use
alternative synthetic routes to provide the sane or
simlar conpounds. 5 Scheme 5 1. trifluoroacetic rNH2

R2 anhydri de NaHVDS |




\ RI1\ O2NI 2. lodine O2 NI/ NR2 @2N I/ N 17 24
25 R Method DO Cor AARS R3 1. Method F or HR2

WO20RASE8E H % 2. Method | 02N R 21 R1 22 PCT/US2007/060626
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Et hyl -3-i odo-6-nitro-iHindole (24)(R2 = Et) Add to a
solution of 2-but-ynyl-5-nitro-phenylamne (2.98 g,
15.68 mmol ) in anhydrous THE (100 10 nl)
2,6-di-t-butyl -4-nmethyl pyridine foll onwed by
trifluoroacetic anhydride anhgdride (2.7 nL, 19.61
nmmol) and stir at roomtenperature for 18 hours.
Quench the reaction with IN HC1 and add et hyl acetate.
Extract the organic layer 2x IN HCLl, Ix brine. Dry

t HE r?i’ﬁ E&r‘ﬁr a&“lh’ﬁ? P2 PRI é@dﬁtﬁﬁﬁ‘%‘m P%?P]éte ard G end ¢ iptttitéon ptrd 0 pM.
v aldeigy fordMdexametidiosssiol GRebiniding, éfﬂhytﬁ&ﬂtﬁdﬂl&or&&'@mlain&ﬁg e dod e for MR

'Ttb)ndmﬁdldHIthhylHl@noﬁQé flePIR(BBdl ﬁée?rln Hcm b9 Qa Ki%%ﬁl@é 611141%50%1%5 for

47. 04 ol C. | odi ne
4_/cbr6p4)unds arT 30 vée% 3 Sl{ uqrmg gtlen%)- g quugt@n Fﬁdrtpe @ﬂ’?}?f?df’h“émmﬂon binding

ré&dtion 15 with 1M sodium thiosulfate (100 ni) and

ad d V\/&Pﬁfene(dz&ﬁboﬂihs) of thSprbsbnt tnkABtid¥ingkk BR @m&% vmle of < 1'6 . More
to afford (80 of

eﬁ’e?a%lty ?he comgounds o?tae pI‘CSQlt l\rll\w%gtlon have PR binding value K of < 90 nM. Partlcularly
1 pgefegfdéprhlgppndsofﬂ@ oS inyeotinesxiitit A PR ipties £REYity ERbreateRBanr equal to
Eta)outﬂld @imésOhatforeadh dt MRIGRO4nd AR as determined by companng the IC50 values or the K;

vggegﬂmgregp&q%rggep%gro 1H i ndole (0.30 g,.0.95 mmol)
i n anhydrous DMF (5 20 nlL) sodi um

hexanet hyl di si |yl ami de (1. G¥8HESTHE, 1.0 ni, 1.00
nmol ) dropw se foll O\Abdepbmeﬂnhg/Assay(Rimie (0.23 m,

2.85 mol ) and st 3Thours amiyient—tenper at ur e.
Quench the reactign w tHRXN 3& %{ ILrphyl
acetate. Wash the [@Fgan G, I yer 4x0| | x brine.
Dry the organic | gpgriover—soardm-sui-fate
concentrate in vaquo, |affd*f]adh |cht omatgraph with 20%
ethyl acetate hexdd® fo-afford d.28 § (86%) of the
title conpound. 2%3Copmaupds [T Stegd perow in Table 7
can be prepared frgmrorpounds—avi-ng—+the general
structure of an ilndol e ¢bré PIllustrht dd hs
Internedi ate 17 a¢édbrfing+tp vhd procedures |isted
above. WD 2007/ 087488 PC;ﬂ Uazgu /U+bU343 65 Table 7
Conpounds Pr epar e¢Fpminterregrate R3 \ R2
MeS,N N RL Ex R %2 RI"NanePrlep$ AnO 280 Et Me CN
N-[ 3- (4- Cyano- pheny? )} ~et hyl 2- G H, 0354.0 |
met hyl -1 Hi ndol - 6{¥3 T} L 0 0 0

72 A [0 R

(LI S WIE S S 0 0

77 - | o+ ++

78 - e I = = R

83 - + 0 0

&4 - + + 0

85 | 4t + | o+ 0

86 | i+ 0 0 0

87 ERE 0 0 0

8 | | 0 0 0

89 A, 0 0 0

93 - | o+ 0

94

-+ + ++ 0




\ met hanesul fonam de 281 Et i-Pr / CN
N-[ 3- (4- Cyanophenyl )-1-ethyl-2- D, F, 382.0 |

wogoprespss - | H i ndol -6-yl]- | (MH) \ PCT/US2007/060626
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nmet hanesul f onam de 282 Et Me CN

N-[ 3- (4- Cyano- 3-fl uoro- phenyl)-1- D, FF, 372.0
et hyl -2-net hyl -1 H i ndol -6-y1]- | (M+H)

nmet hanesul f onam de 283 n-Pr Me CN

N-[ 3- (4- Cyano- phenyl ) - 2- net hy68- C, F, 368.0

1-propyl -1 Hindol-6-yl]- I (MH) nethanesul f onam de
285)r I\/Eyl\/b CN N-[ 3- (4yC,yano phenyl) 1,2- C F, 340.0
di net hyl -1 Hi ndol - 6=yl ]-_| net hanesul f onam de
285 i-Bu Me CN N (4 @/ﬁinc %ﬂenyﬂ%-lcﬂ_lscbutyl AA,
382.0 2-nethyl -| H-indol-6-yl Ki| | (NfEH)

met hanesul f onani de| 286 i+r CN 0
N-[3-(4-Q/ano-phenw6) 1;+4AA ?-068. 0y 0

i sopropyl - 2- met hyl =7 ndot=6=—+H—+—(MH)

yl ] - met hanesul f on de WAT20071 087988 ©
PCT/ US2007/ 060626 | 66 Bx+Rl R2 [R30 Naneo Plep$ Anal .t
287 Et n-Pr CN N-[[30¢ 4- Qxano- Qhenyb)/- I-£Thyl - 2- AA
382.0 propyl -1 Hinget=6=—yH—FT1+F

et hanegul %nam de o8 FTEl AN O
N- [ 3- (4- Cyano- phenyl ﬁﬁgﬁg@&g@r 368. 0 .
di ethyl -1 Hindol-6-yl]5, thanesul f onam de
] Unless noted to the mn;obrg\ﬁyK} Ogigal ytical data
refers to the mass spectrsabadaka<iocofgsays 5 The

foll ow ng assay protocob:=asmdnmesul t (s) thereof further
demonstrating the utility and efficacy of the

c Bmousdhdssaand/ or met hods of the current invention are

[ AL, the purpose of illustration and are not
?regﬁ?Fﬁngbe limting . To denonstrate that

an
conpount&™ FHel Oﬁ‘ﬁllgﬁf‘%ﬂﬁ?f’%ﬁe{sﬁé* opyresfestpd using\egene Brietly, the reporter
e R nGLAfohtining tyro fapies @ GBE @Bt@pin réspoe Plads” THTAJAGGATGTTCT?)

ASRAK Prodbier upBEd Ut B Bleifelzid %&ﬂepJWA 1%@%@% \ﬁ t{hgl ﬁl%lgd (ionstltutlvely
gﬁgg{n h““ﬁll;]ﬁggogtﬁf on% T ecefr;rtgf(%ﬁgdlﬁlr‘l%\fuél 4?\??\61? woéeé e(’Se{ISéaFedﬁ%sfected in T225
dpYHip DYEMpedip wft 36 chigopl-stripeyd Fiid Boving éroh &B®) 8 frer an overnight
J(gbub@m sensfpand cdlle@geypiiszee FplOy 06w diistH 8 leMEM rQéMaQ(gltammg 5%

a&ﬁl@dﬁﬁsnﬁ{)& FBS, argﬁtjat)éd fmatﬁé @rldlt@pl:xgos 418 ?)er]l%us &qae [ ﬁ?atl(?fxs otstesE cHrgpounds in

nt esl ze
ot S R ALl R P oo s ERBOBO LS of RS0
Oa&}@la%? &s Squd?g Aﬁ@lﬁﬁhof@@bé@h wElo®opduhd GHE ak B84 PAddiic)fsrasd¥Rtivity is

determined. Data is fit to a 4 parameter-fit logistics curve to determine EC50 and IC50 values. The %

efficacy is determined versus maximum stimulation obtained with 30 oM R5020. In the antagonist mode
the % inhibition is determined verses the effects of 30 1M R5020 alone. Selected compounds in the present

application exhibit an ICs, of less than 200 nM. Example 48 exhibits in ICs, of about 11.7 nM.

C3 Rat Uterine Assay:

This assay measures the PR antagonist potential of compounds in rats by measuring an mRNA
endpoint of estrogenic stimulation in the uterus (increased complement 3 or C3), which is effectively
blocked by a PR agonist (R5020, 17 alpha, 21-d1'methy1-19-nor—pregn-4,9-diene~3,20-dione). Addition of a
potential PR antagonist can then neutralize the blocking effect of the PR agomist, resulting in a measurable
increase in uterine C3 expression.

Immature Sprague Dawley female rats (21 days old, each approximately 50 g in weight) are first
administered the R5020 progestin subcutaneously in sesame oil vehicle at 0.1 mg/kg. The rats are then

treated with ethynyl estradiol at a dose of 50 ug/kg plus a compound of interest at doses ranging from 1 —



15 (androgen receptor), MR (m neral ocorticoid
receptor) or PR (progesterone receptor) are used for

woanp@s74ss on bi ndi ng assays to determ ne K; vaPQeaStmr/060626
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conpounds of interest. Briefly, conpetition binding
assays are run in a buffer containing 20 mM HEPES, pH
7.6, 0.2 nMEDTA, 75 mMNadl, 1.5 nM Md 2, 20%
gl ycerol, 20 mM sodi um nol ybdate, 0.2 nM DTT, 20 ug/m
aprotinin, and 20 ug/m |eupéptin, using either 0.3
nM 3H dexanet hasone for GR binding, 0.36 nM
3H met hyl tri enol one for AR 20 binding, 0.25 nM
SH: ?osterone for MR binding, or 0.29 nM

PR WP 081 AR op ielodpirap npgienfey, =n erplckavegsi velkvey of 9.0 mi fhis
2 9igsingR dbl}pé atﬂ@ at ZARowy gte@gg 'DBRohtyns abips incAQe o1E r&3 WMR)ne of the

| v&R#igg @c[rrmﬂ&ré&gnd%gsgd 8 Beskr%%%@/e)o @j’est}lé@eln (B2 gve%%f;rg %629 gehlcle 2)E2+

V US concentration
%@g Uphlcl% 2%? -lé RORY aglda)\% %gé}g &i aioprgmb(f)m?,rﬁtgr cprgpound 5 mg/kg). The rats
dét é?c’ﬁﬁcﬁgﬁ decppitetive 2 ot sfenbefingf doB 0T by tetel Xesive tili) SUBearé @moved
Gindylenrdd ¢t@dipoS06sué) bddad @ asdne hek) & ﬂEﬁfﬁoNmeﬂqﬂ@iﬁlﬁgen T tissa 09
n%dﬁ&n’i}&hﬁEMEJ‘%Lg%GmJg%m@%n%Q; L PR bi ndi ng. The bi ndi ng
0]

reactl?ﬁé%% %IS I 'ncu ver ni ght 25 at 4C, then

70 0 o & TP Do g g b léwoqe@zm fisggienfolirgegrrisopropancl
5@repipitaiph offkeagueous lafef. 6Fhe RBA % Burigjer pfrified g baiad to 2 Al e baddd n@mbrane
Oﬁ)r 1&' Iﬂﬂi)wnihs n@gﬂ @dﬂd #iRin %thbe raﬁtﬂ% |eth@d ofP \lrlﬂtwgér Q’ﬁeqlNA is

an_or shaker _at 4C,
g‘lrcaeﬁ%#tecgt% mégg:#rarn? ¥I§N}\ vaa revers%traasGﬁ)tarsep eget cDZtIé tcfn@}atei@e analyzed by

mql]lmtttaé%e re%neaITCqu@@{a mplfipleggs(the|C3 gyfimey/probe g6t ot an prdogespus control gene. The
t resuiisi €3 dagch nomnabvadd the mteRE cyabil (A{Ehlﬁéd @ora NEhaded 3. d ethf I. Steroid

V\éioL}@&Jstmﬁd I@(h@ﬁ@r B10|1'(|Jg§ @60@ 7§ 13;91'3 Sltl"la‘th 9% Iovg nr thée aga for%epresentatlvc
| ates are seal ed ahd sha

gomg?uguﬂ ar%ﬁccgrﬂm%tf’ B“le?rﬁﬁemg‘ﬁeé‘ﬂ‘@‘r After an incubation
of 2 hrs, plates WO 2007/087488 PCT/ US2007/ 060626 -67
aumlmy' nawllac M cr obeta counter. The data is

0,
b5, pCol et 0. L 30,80 0 L1120 2 B0,

3PSR8 MaitrdRapty (Han 5009909 gsing B MePlrkh s rivpted fFoor
MRcPhgl, Néfi. hBsielr 19BH4TYE NI chdliae Bodeomdc §tREs RRnpbingd iﬂQrabbﬁ@are
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Method of Treatment

As used herein, the term "effective amount" means an amount of compound of the present
invention, i.e., Formula I, which is capable of or effective for treating or alleviating the symptoms of the
various pathological conditions herein described. A specific dose of 2 compound administered according to
this invention will, of course, be determined by the particular circumstances surrounding the case including,
for example, but not limited to: the compound administered, the route of administration, the state of being
of the patient, and the pathological condition being treated. A typical daily dose will contain a nontoxic
dosage level of from about 0.01 mg to about 1000 mg/day of a compound of the present invention.
Preferred daily doses generally will be from about 1 mg to about 250 mg/day.

The compounds of this invention may be administered by a variety of routes including oral, rectal,
intravaginal, transdermal, subcutaneous, intravenous, intramuscular, and intranasal. These compounds
preferably are formulated prior to administration, the selection of which will be decided by the attending
physician. Thus, another aspect of the present invention is a pharmaceutical composition comprising an
effective amount of a compound of Formula I, or a pharmaceutically acceptable salt thereof, solvate,
prodrug, enantiomer or prodrug thereof, and a pharmaceutically acceptable carrier, diluent, or excipient.
The total active ingredients in such formulations comprises from 0.1% to 99.9% by weight of the
formulation.

The term “pharmaceutically acceptable” as used herein means that the carrier, diluent, excipients
and salt are compatible with the other ingredients of the formulation and not deleterious to the recipient
thereof.

Pharmaceutical formulations of the present invention may be prepared by procedures known in the
art using well-known and readily available ingredients. For example, the compounds of Formula I can be
formulated with common excipients, diluents, or carriers, and formed into tablets, capsules, suspensions,
powders, and the like. Non limiting examples of excipients, diluents, and carriers that are suitable for such
formulations include the following: fillers and extenders such as starch, sugars, mannitol, and silicic
derivatives; binding agents such as carboxymethyl cellulose and other cellulose derivatives, alginates,

gelatin, and polyvinyl-pyrrolidone; moisturizing agents such as glycerol; disintegrating agents such as
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exposed to various concentrations of test conpounds in

1:4 dilution increnents. In the antagoni st assays | ow
concentrations of agonist (0.05-0.08 nMof R5020) is

al so added to the nedia. After 24 h of incubation with
compounds, cells are |ysed angiluciferase activity is
determned. Data is fit to a 4 paraneter-fit |ogistics
curve to determ ne EC50 and | C50 val ues. The % 20
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present invention, i.e., Forrmula |, which is capable
of or effective for treating or alleviating the
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herei n described. A specific dose of a conpound
adm ni stered according to this invention will, of
course, be determined by the particular circunstances
surroundi ng the case including, for exanple, but not
limted to: the conpound adm ni stered, the route of
adm nistration, the state of being of the patient,
and the pathol ogical condition being treated. A
typical daily dose will contain a nontoxic dosage
| evel of fromabout 0.01 ng to about 1000 ny/day of a
conpound of the present invention. 15 Preferred daily
doses generally will be fromabout 1 ng to about 250
ng/ day. The conpounds of this invention may be
adm ni stered by a variety of routes including oral,
rectal,
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i nvention can be adm nistered sequentially to treat
one or nore gynecol ogi cal disorders. A conpound of the
present invention can be adm nistered during a first
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Eynd % ones, The&idﬁﬁbu@&ccoﬁfﬁ@%%ﬂ?)lfcl%s AR %g&%ﬁg% clcted from the
o e AR T D B e et by,

t Emghoret aﬁ%tdd%teg%owiﬁimﬂeﬂeﬂsmw 2OGT|r@817 48@ihydro-1H-indolyl,
POHiIB2067410i8€626myl- 73-dihWiahdol-Sorl, ajrﬁﬁdmaa% 1 O;Lyl 14-}@.201 1

1&@91&%5}1{1 (Emﬁr ﬁyclaﬁly na;ﬁ%le%é pﬁg IFEfra&(g}(l pryndmyl @iﬂ vl, a}fykrg}yl

&ungéxylaﬂ P %,é }?tr%lqygwm%nyg FWPﬂwl th]@fl_yk%chwytmmélx %ﬂlp@ep with from 1 to
Clsress mqwaqu@lam@ted frog1 h@6 c PANOH k.., C.C1 166, @ldsydianyl ¢,-c;
GleriSFalah kpldres ayD arEINoKE3 =866 Aalckosksn, C1- C6



al kyl cycl oal kyl, Cl1-C6 al kyl di cycl oal kyl, Ci1-C6
al kyl heterocyclyl, heterocyclyl, aryl, heteroaryl,

wQ2e@BsBs al kyl - O RO, Co-C6 al kyl C(S)R9, Co- CBCT/US2007/060626
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al kyl CO2R9, -SO R11, wherein each of the cycloal kyl,

het erocyclyl, aryl, and heteroaryl listed either

singularly or in conmbination with an al kyl noiety are

optionally substituted, with fromone to three groups

i ndividually selected from hdfo, -CN, -OH oxo,

C1-C3 al kyl, C1-C3 hal oal kyl, Ci1-C3 cyanoal kyl, C2-C5

al kenyl, Co-C3 al kyINO2, -0Cl-C3 al kyl, Ci1-C3

hydr oxyal kyI Co- C3 al kyl NR12R13, Ca- c3 al kyl C(O R12,
§1 kyl @Wﬁ acogsfliy tﬂmzmasns 1 fghergimRfjRsezrad3tom the group

CHQI@M@ of: CSQ&azcyl $(-09halRAB], C:-8¢ Dy hMERADERA3C;-C; cycloalkyl, C,-Cs

- NURO GO NI, oS 2 60h CRRRom D RL2) S(O), 1RIS,

- N(R12) S(O)nNR12R13 - 0, and -cycl o CN4R9;

provi ded that aryl and heteroaryl are not solely di,

or tri ®subsThetndeleef Foyplhligblkimdyvheeibist i t uents; R2 i s

sel ect &dlisklnd fhm: [TaColkyt, ONC Halballh @bké&bloaﬂ@l'cma alkylcycloalkyl, C;-

h@ 9@311@/&140 %Cﬁ cycl oal kyl, C2-C4 al kenyl, C-C4

yny%{2 | | ect ed from an optional I
subst | Cat &y i acﬁ Copbt I 1Pt stGe fyalp@aﬂ
het er oB#? {beleciot fremrp pheypit namﬂal dryretgerns telettedt fooh thiipbeyta) dyhdinyl,

heyenBB syl RGN Sidolt, B&z ithshd. Beldioﬁﬁan kb 2 SRSt Ut ed

h a substituted
%Lrs(g[?%&x:!ole qggugme %élncl one reacc):l'lo Elona r}/ d;u%mtg%r wlﬁhg;ntléiiqnboef ’Qahree groups
F PR s o halw B, 0% (-3l oy, IEIBICE.C yenonl, NO-

hal -6¥%h-Rydlkyl, Cle:Gdraxyaikap AR 1ZRIB,, -c@m@ch@Kmmzdmor@Q CO)NR12R13, -
aldayanib,, c@@n@iuﬁ'ak&’bb@%mz’ OC1- C3 al ky' - OC1- G3

hal oal droxyal kyl yl NR12R13,
a 3 @%ﬂ &%aﬁf% = )é@ "éé’% %Ffé{‘!é)y)tﬁl% haloalkyl;
C( O) Nm@m% alkyCSYIRIR G- Co 2B @RI, - SR12,

-S(0) "RR H;- S(O) NNR12R13, - N( R9) C(O) NR12R13,

-N(R12 RRL3,

I\K{leZ%{Sg(%i Nméﬁ‘@(’mé%‘%ﬁ% nuc6 Ay &G e O,
RakYIyFeplegy ang CosCrsiglod Independently sel ected from H,
hal o, or@pharma@ficalFlacdgBabixl skipthereoC1- C6  hal oal kyl, C2-C4
aIIcenyI c2-Cc4 alkynyl -0C1-C4 al kyl, -QC1- C4
hal oal éé? é > ¢ Iect fron1 Cl- G5 al kyl, C1-C6
hal oal est $f° frmt Igdngey el oal kyl, Cl- C6
alkylcycloalkyl het erocycl yl, Cl1-C3 N
alkylheterocyclyl phenw Cl1- C3 al kyl heteraaryl,
Co-C3 al kyl NRORI O and - N(H) C( O RO, wher ein each of
t he cycl oal kyl, he yclyl, phenyl, and ‘é?oaryl
listed either sing riy or i n combinatjonywith an
al kyl moiety ar ional ly substit g yh from one
to WD 2007/ 0K / US2007/ 060626 ~n=< A ree groups
i ndi vi dual | ¥ sel ect fromhalo, -TN' -OH, o, Cl-C3
al kyl, Cl1-C3 hal oalkyl, d-C3 cyanoal kyl, -C5
al kenyl, Co-C3 al kykNO2, -COCl-C3 al kyly and C1-C3
hydroxyal kyl ; R8 j-% sel ected from H, /C1-C4 al kyl ; R9
is individually @nﬁcted from H C ral kyl, Cl1-C6
hal oal kyl ;, Co-6 _al kyl het erocycl yl, - 5 C6
al kyl cycl daP k] 01- 06 al kyl argy| 6
aIkthetenbdiy , ©1-C6 hydroxy%“ - C2-C6 al |l cenyl,
C3-C8 cycloal kyl, R10 is sel ected t)on1H, Cl- Co6
al kyl, and C3-C8 cycloal kyl; Rl1 is selected from
Cl1-C6 al kyl, -NROR9, Co-C6 al kyl cycl oal kyl, aryl,
heteroaryl, wherein the aryl and heteroaryl groups
are optionally substituted with from1 to 3 groups
i ndividually selected from 10 halo, -CN, and -0Cl-C3
al kyl; R12 and R13 are individually selected from H
Cl-C6 al kyl, Ci1-C6 hal oal kyl, C1-C6 allcylcycl oal kyl ;
a-C6 al kylaryl, Co-C6 al kyl heteroaryl, Cl1-C6
hydr oxyal kyl , C2-C6 al kenyl, and C3-C8




cycl oal kyl; or a pharmaceutically acceptable salt
thereof. 15 2. The conpound of claim1l wherein Rl is
weoeebwmsedsf rom t he group consi sting of. Cl-C8 parigkg07/060626
C2-C6 al kenyl, C2-C6 al kynyl, Cl1-C6 hal oal kyl, Cl1-C6
al kyl -O-R9, C3-C8 cycloal kyl, C1-C6 al kyl cycl oal kyl,
-S0, 1R11, Ci1-C6 al kyl-S-R9, and tetrahydrofuranyl, and
t et rahydropyranyl, wherein each of the cycl oal kyl,
het erocycl yl, aryl, heteroaryl7s-tetrahydropyranyl, and
tetrahydropyranyl, listed either 20 singularly or in
conbination with an alkyl noiety is optionally
substituted with from1 to 3 groups individually
selected fromhal ofN-CN, -OH, -N®2, d-C3 alkyl, Cl-C3
hal oal kyl, O -C3 roxyal kyl . 3. The _¢dnpound
according to claiyl wherein Rl is s émtgd fromthe

group con3|5t Qf: heterocyclyl, OF

aIktheterQ v aryl, CI1- Cﬁ\al yl, heteroaryl,
and O -C6 %lkyl h eroaryl mhayq; each is
optional |l y substi\tuted Mﬁth fromlt gr oups

individually selected fromhalo, -CN, -OH, -NX®2, d-
C3 al kyl, C1-C3 hal oal kyl, d -C3 hydroxyal kyl. 4. The
conpound accor di ng/t o™any of clains clai mgl-3 wherein
R3 is selected fromthe group consi stiAg( of :

benzo[ 1, 3] di oxol %nzof uranyl
benzo[ 1, 2, 5]t hj agfazol yl , benggl 45§ 3 , 30

chr onen- 2Ry 2 3- di hydr o- bep?®] 1, 4t di oxi nyl ,

2, 3- dlhdeﬁwo-'zdfu anyl, 2, 3- dlhydpé\lkklndolyl

1, 3-di hydro- "benz dazol - 2- onyl ,

1, 3, - di hydro- |ndoI 2-onyl, furanyl, i ndan-1-onyl,
indazolyl, I sobenzgfur an-| -onyl, isoxazotyl,
napt hal enyl, ph , pyrazolyl, pyridinyil, pyrimdyl,
pyrrolyl, quinofinyl, 1,2,3,4-tetrahypro-quinolinyl,
thlophenylO ol yl each optig@nathy_substituted wth

from1 tog Ups |nd|V|duaT$ cfed from halo,
-CN, -OH, N2, eI7C3 al kyl, hal opl kyl, C1-C3 35
hydr oxyal kyl, -0 Cl1-C3 aIkyI -C(S) R9, -C=N-OR10,

and C(O R12. WD 2007/087488 PCT/ US2007/ 060626 - 75 5.
The conpound according to any of clains 1-4 wherein R6
is selected fromthe,group consisting of. Cl-C6

al kyl, d-C6 hal dalk} , Cl-C6 al kyl heteracyclyl, C3-C8
cycloalkyl, d-C6 kY| cycl oal kyl , alkenyl

het erocycl yl, and 5- C6 aIkyINR9RI 6. The indol e
of Formula lgi &l M 1 wher ei sel ected from
Cl- C6 al kyls- S8y hal oal kyl , Gﬂi cycl oal kyl, Co-C6
al kyl cycl oal Ryl , Ck- C4 al kyl - O C1- alkyl; R2 is
selected fromH, Cl-C6 al kyl, C1-C6 hal oal kyl, C3-C8
cycloalkyl; R3 is selected froma phenyl, naphthyl, or
het eroaryl selected fromthiophenyl, pyridinyl, 10
pyrazoByl , pyipahyielectédffomammslialotiky: azol e,

benzot hi ophene, benzofuran benzo[ 1, 2, 5] t hi adi azol e,
benzol 1, 3]d|oxole//qU|noI|ne i ndan- I-pne each
optionally substjtuted with with fron1onecmo t hree

groups individ y selected from hal -CN, -OH,

oxo, C1-C3 al Cl- C3 hal oal kyl, C1-£3 cyanoal kyl
-NO 2, -0& | kyl, C1-C3 hy grr eyl , NRL2R13,
-C(O R12, On-C3 kyl(:(O)OR12,\,,' 2R13, -

CH20OR12, C(S)NRl 3, and -C=R@R12; 1% R4, R5, and R7
are each individually H, halo, Cl1-C6 4l kyl, or Cl-C6
hal oal kyl; R6 is Cl1-C3 al kyl, Ci1-C3 hal oal kyl, Co-C6
al kyl cycl oal kyl; R8 is H,



R 12 and R13 are individually selected from H, Cl-C6

al kyl, Cl1-C6 hal oal kyl, Cl-C6 alkylcycl oal kyl, and
wQ2e@Bstags| oal kyl ; 20 or a pharmaceutical | y aceeptuamiog060626
salt thereof. 7. A conpound selected fromthe

following: NNChild// C 0Nz OGCSHI / \ GSH N
CN/N FSNI a N8 HCD~S NN HW 2007/087488

PCT/ US2007/ 060626 -76- CNCN ~NCIH O\S NN\AO O
H~SHI / N Ii NCi.1lA @¥% ~s t O C N N/ \

N HNCmi CNs\ S O~\ Nz* \N o HN/ NOH F CN
CN

N
¢l o w
0 e
0,.0 O A 9 O A\
e S oy
N
V) N _CN
_N' —
aal -
0 O Q \S\O N
"S\N N o’/ H N
O H )\ )\

Chiral
F 2N



Ol ~INOI \'\'\S / N SN/ ,, pHOHS8. A
conpound selected fromthe following: Na, Fm// CI CN
wol2007/087488t N H S N/ H WO 2007/ 087488

PCT/US2007/060626
PCT/ US2007/ 060626 -77 N ci a iSHNOS N HNN

O
CN OpN OSANN o HCHCNCNF OOCSHOSNI N
H":? FFNChiral FFS O P(, erg; | / NOHNOH
1\ 1\

N N\ S\ F O11 O 11 N
-78-
9. A compound selected from the following:

CN Chral

/
D=0
Z.
o/

m\
Tz o

Cl
N
ol .
OS.'O O > ~NF )
P ‘I':l’ N oM 'IS\ N
e SN T
N CN
y
vl o
N\ S
AL O ~& U
J N v N
(0]

Y
A



H O ""H/ / nOHW 2007/087488 PCT/ US2007/ 060626
-78 9. A conpound selected fromthe followi ng: CN CN
woOl2b0788MN8Bl H F CN CN CO] F 110 OS N 1/, Rch/us207M860626
OFi CNChiral QI FA\N O.O2NNS Hf WwO HCN N
F S" NI NNN OHOHOdNCchi No_ F,ISNNFPFN
) N HO H W 2007/087488 PCT/ US2007/ 060626 -79- N //
N~h FOSNI" NGs ~OHHJI""N CN Chiral

-79-

\Z

0’0 N
/*N N

Chiral

0, N o P
HaC/S\N N /\N
>\CH3 H3
H,C n o
: O~ch,
P Chiral NChlraI
CiH
/ A\
e s b
g \\/.CH, HC” S\N
He
O
10. A pharmaceutical composition comprising a compound according to any of claims 1-9
and at least one of: a carrier, a diluent, and an excipient.
5 11. An indole compound of Formula I according to any one of claims 1-9 for use as a
medicament.
12. A method of preparing an indole of formula II,
R4 3
R5
S(0) N ro
R6” N0
N N
| \

R§ R7 R



I~V I~O ~-NN CAS O/ CHH3IC NN H3C' H3C OCH3
Chlr& O, NChiral aHF HA/CIl p\ oH-3 HC3-N

wolaW7h87488\ phar maceuti cal conposition conpri si RGTAS2007/060626
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compound according to any of clains 1-9 and at | east
one of: a carrier, a diluent, and an excipient. 5 11.
An indol e conpound of Formula | according to any one
of clainms 1-9 for use as a nedicanent. 12. A nethod
of preparing an indole of forgada I, RA 3 R5 R6S(

/' \' R NR3 RfT RL 10 1 WO 2007/087488

PCT/ US2007/ 060626 -80- or a pharnaceutically
acceptable salt thereof, wherein nis 1 or 2; R is
séFéﬁ?@ﬁwﬂWéHﬁwﬂm$@Bm§WWV1 C2-C6 al kenyl, C2-C6

al gyl , C - C6 hydroxyalkyl A -C6 5 hal oal kyl,

d - Cﬁcxﬁnggkkyl d - aIkyIaryI Cl C6

al kyl het er oa cl oal k

al kyl cy¢ r*a%l‘f%%fmm &C@Whl%ﬂ ey iéi ﬁafrﬂﬂfwl C1& hggryalkyl, Ci-Ce

altelpdltyb tGeLougrodlipl. , CiHb tlisland, Y@ 10y bkylharrpdryl, Bet:eycwalkyll G,-Cs

Cla‘lkgiﬁycloajcyk)@ '@alﬁahcy@lﬂcﬁfsciadlslﬁwmego@cgp 1hetc(,;90 aryl heteroaryl C1-Cs
%r%@; 39'Cr; alky @R? Co (5 g9o a%?l lf ‘ivlgfegl &acggf %;Fézycloa 1,

s i }ﬁ‘ﬁfa‘fyéi’ll e\yyl g hefﬁm@d hﬁ‘i’dﬁﬁ’{eli srenlagly prrin eprpbindtiky vithap plisd poiety e

O ppiiopuiig bubytingadyeth irbri brdah, thrid stolpsfiddR AN lcbted okl 880, GCUPE, oxo,

I r@lcyétu@ﬁﬂﬂl-'cyha%%kﬁcé QgcJaﬂogﬂgl (E]% Dkenyl 0-Cs a &8 1 1-Cs
aﬁ?és %b’%%’céwﬁgi 1ﬁd%ﬂhK%ﬁ§”@§1aFkC¥%n§%§ 2 ié%ﬁﬁ%ﬁ;c
hﬁﬂfl")HBeyl&Il%ﬂH;OR@@) SBIZaBG@yRNRE@)RIEBIZR@fm%@KOQWIQB@) R12,
Con@32)adokor 16 Srdet ) R ARRIRRER12R 6 D)-NRR2ER0-cyclo CNRY:;
R ﬁ%&f? ‘Y%z%ﬁ?gé;%@ N s

-N(R12 alo, ENNC Grfck balealied & tyl, Cr-Cy
pm@mwdédcnmamdaryl and heteroaryl are not soIer di,

or tri rSWRSLAd o4 oﬂoﬁahy abkaxy. arﬁ,lép &ﬁihr‘aﬁ&ﬁsﬂﬂs&ﬁted heteroaryl, or an
optionally substituted bicyclic heteroaryl; wherein the substituted aryl, substituted heteroaryl, and bicyclic
heteroaryl are substituted with from one to three groups individually selected from: halo, -CN, -OH, oxo,
Ci-Csalkyl, C;-Cshaloalkyl, C,-Cs cyanoalkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cy-Cs alkyINQO,, ~OC;-C,
alkyl, ~OC;-C; haloalkyl, C,-C; hydroxyalkyl, Co-C; alkyINR12R13, Co-C; alkylC(O)R12, Co-Cs
alkylC(O)OR12, -C(O)NR12R13, -C(S)NR12R13, -CH,0R!2, -SR12, -§(0),R12, -S(0).NR12R13,
-NRNC(O)NRI12R13, -N(R12)C(O)OR13, -N(R12)S(0),R13, N(RI12)S(0);,NR12R13, -C=N-OR10 and
~cyclo CN4RY;

R4, R5, and R7 are each independently selected from: H, halo, -OH, -CN, C;-Cs alkyl, C;-C¢
haloalkyl, C,-C, alkenyl, C,-C,4 alkynyl, -OC;-C, alkyl, -OC,-C, haloalkyl;

R8 is selected from: H, C;-C, alkyl;

R9 is individually selected from: H, C,;-Csalkyl, C;-Cg haloalkyl, Co-Cs alkylheterocyclyl, C;-
Cs alkyloycloalkyl; C;-Cs alkylaryl, Co-Cs alkylheteroaryl, C;-Cs hydroxyalkyl, C,-Cs alkenyl, C3-Csg
cycloalkyl;

R10 is selected from H, C,-Cq alkyl, and C5-Cs cycloalkyl;

RI11 is selected from: C,-Cg alkyl, -NRIRY, Co-Cs alkylcycloalkyl, aryl, heteroaryl, wherein the
aryl and heteroaryl groups are optionally substituted with from 1 to 3 groups individually selected from
halo, -CN, and -OC;-C; alkyl;

R12 and R13 are individually selected from: H, C;-Cgalkyl, C;-Cghaloalkyl, C;-Cg
alkyleycloalkyl; C;-Cs alkylaryl, Co-Cs alkylheteroaryl, C;-Cshydroxyalkyl, C,-Cs alkenyl, and Cs-Cg
cycloalkyl;

or a pharmaceutically acceptable salt thereof;



15 R2 is selected fromH, halo, -CN, Cl-C6 al kyl,
Cl- C6 hal oal kyl, C3-C6 cycloal kyl, C2-C4 al kenyl,

wG202Asaiskynyl ; R3 is selected from an opti onabkPty/US2007/060626
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substituted aryl, an optionally substituted
heteroaryl, or an optionally substituted bicyclic
heteroaryl; wherein the substituted aryl, substituted
heteroaryl, and bicyclic heteroaryl are substituted
with fromone to three groupsginhdividually sel ected
from halo, -CN, -OH oxo, 20 d-C3 alkyl, d-C3

hal oal kyl , Cl1-C3 cyanoal kyl, C2-C5 al kenyl, C2-C6

al kynyl, Co-C3 al kyIN02, -0Cl-C3 alkyl, -OC-C3

hal oal K§j§ metiofl coupriviggemebinyap keppounQefF@guialik y 1NR1L2R13,
Co-C3 al kyl C(O R12, Co-C3 ahkyl C£) OR12,

-C(O NR12R13, -C(S)NRL 3, RT2, -SR12,
-S(O.R12, -S(O.NRI2R'S; O)NR12R13
-N(R12) C(O) OR13, -N(R12) S( NCRER) S(O) . NR12R13,
-C=N-OR10 and -cyclo CN , R5, and R7 are
each independently sel Lo} rom \ H halo, -OH -CN,
Cl-C6 alkyl, Cl-C5 hal oal kyR7 C2Bt4 al kenyl, C2-c4
al kynyl, -OC1l-C4 al kyl, -QOC1- %4 hal oal kyl; R8 is

sel ected from H C1- 4 al kyl ;" RO is individually
seTiBapaernd REYRCIH C1- 06 al kyl, Cl-C6 hal oal kyl, Co- C6

al kyl he«h@ﬁmwsée;e&tedﬁ@n c@@ amﬁ,kglL@;yﬂdamﬂl kytsalkbalt, @ﬁc8 cycloalkyl, Cy-

al ; : oxyal k
dgyllq@JyM&aikleQ : % C§ ﬁiﬁ{ tglgcryyl}r p}%?yl % 6;‘&1@511 tX%( o é

fr c‘%‘ﬁwﬁaﬁéﬂ TN A e e A eI Rphep g hetcrouy

s distectsitherisifepletiy or @ Lotk btk an alk NROIRY are QigionEBy substituted with from one to

al el gy li@addkanl seledtbdyiom hm@t @Iﬁo-@ﬁy l))io @43@3 aﬁ&rlnct @%a]oa‘rﬂcryylch
a oar §
B P o e PRI (R e PP Thal o

-CN, and OCl C3 alkyl; 35 R12 and R13 are
i ndi vi dal | &lnsmd@fﬁl@ﬁlatfng Pfgestdrhne ﬁﬂepﬁ&cﬁﬂltkbdmpns@%acﬁﬁmstennga

h allleﬁﬁéu{ft‘)ﬂllya eff@&vc@@mpoﬁﬂcjﬁx(lﬂ%x&lég%r%éng ;%Trrgg 1 @ %{l égxmy of claims 1-9,

r
alokagp%m?me‘}{mgly &@@ %k PN or a phar maceutical |y
acceptable salt ther eof WD 2007/ 087488
PCT/ US2007/ R66c61 treatthd orfaﬁhbl@raf@ttﬂé QkcS Qﬂm&l'lygﬁlaﬁ Gomprising administering
c qqpﬂa&h&@ly@tf&ﬁm%ngtmgfomggsﬁgém'l ! acekl f %)rmv% 2 r ecf)ra.m% 1nI agy 0’>1|e (')}l claims

ase an
s d1°e% £ BYTReBifr Y Egcorle stliipreol WpaEst. hal oal kyl , C2- C6
al kenyl, C3-C8 cycl oal kyl, Cl- C6 alkylcycloalkyl,

het er ogycl YA metkdd= o%atﬁﬁlg &%&Qﬁﬁﬂg%X@cﬂ( LﬁencngcH&éJs g0 r%rfsi

\?‘angeﬂelge%%%{ tg Xufnba%loé%fec Ve om%qm{g}llcomqﬁlél{l%arc&ragpﬂd}?ﬁ’ rrﬂ,IJ?eIﬁgpprdmg 1o
arty "H“e(tfé‘i’”@&# {sfor aHhilf@Wél%ﬂlca@Y tepratpbleselh thareitd aypatignt. | n
conbination with an alkyl noiety are optionally

S ubsti {qt edy }%tﬂcrd of @i} é}rﬂl%vetntﬁ]g e Bé[th%%ﬁgdﬁ segﬁfae due to 16108]}_/018%

|V|duaII sel ect ed
alerk orPe gl 0 aﬂ gﬁn%lln i;lﬁmma@con@gsmg adrmmstenng a therapeutlcally effective dose of a

compound of Formula I according to any one of claims 1-9, pharmaceutically acceptable salt, thereof to

said mammal.

17. A method of treating gynecological or menstrual disorders in 2 mammal comprising
administering a therapeutically effective dose of a2 compound of Formula I according to any one of claims

1-9, pharmaceutically acceptable salt, thereof to said mammal.



10 cyanoal kyl, C2-C5 al kenyl, Co-C3 al kyl NO2, -OCl1-C3
al kyl, and Cl1-C3 hydroxyal kyl. 13. A nethod of

woundwrloat4sgag progest erone receptor activity conmpCcTRISHE7/060626

10

adm nistering a therapeutically effective conposition
conprising a conmpound of Forrmula | as clainmed in any

of clains 1-9, or a pharnaceutically acceptable salt,

thereof to a patient. 15 14. A nethod of treating or
aneliorating the effects of |-82onyomas conpri sing

adm nistering a therapeutically effective conposition
conprising an indole of Fornmula | according to in any

one of clainms 1-9, or a pharnaceutically acceptable

sal t t Her eof’s(ob® Quppapd ffhe mamictuss of ampeieantses dor igatingrandir prygynting
orleigmyeinisdr exbamngl, ¢omeriseit hddtdisteriay an eREIOH B¢ df@ Sdneund of Formula I

C OlRF dirg oGy onBSHTaftls $H & hﬁgacc%tl&m%ﬁgo%tsﬁlﬁgelréof/to eldEghhye

conposition conprising a conpoun For nu

according to any one of clains 1-9, or a

phar maceut i Felof yeomeedferalsienubate of aivdicaged: fdr geating or preventing
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