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RECEPTORS FI ELD OF THE | NVENTI ON The current
invention relates to the fields of nedicinal organic
: Lstry, pharmacol ogy, and 5nedicine. Furth

‘%E?”glgﬁ 74’%ggnventi on relates to novel conpounds gwm"%““”
met hods useful for the treatnment of tunors
gynecol ogi cal disorders, and rel ated synptons and
sequel ae. BACKGROUND OF TEE | NVENTI ON
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35 at 4.l anineYI B Qb8 therein: As further background, the

followi ng references describe indole or indoline

structures and their therapeutic use.

Merce et al. in WD 2005/013976 di scl ose indol e-6

sul fonam de derivatives of the follow ng 35formula

substituted as described therein: -2- which are

stated to be useful as 5-HT-6 nodul ators. Hsieh et

al. in US 6,933, 316 disclose indole conpounds of the

formul a bel ow and substituted as described therein: 5

which are stated to exhibit anti-cancer activities

and function by targeting m crotubuk polynerization




R4, R5, and R7 are each HR6 is selected from Cl1-C6
al kyl, and thiophenyl; 3a R8 is selected from H
C3-C4 alkyl; R12 is selected from H, Cl1-C6 al kyl and

w&ou%v&hkw cycl oal kyl ; or a pharmaceuti cal | vyorms2007/060626
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acceptabl e salt thereof In anot her aspect there is
provi ded a conpound sel ected fromthe fol[omﬁng CNCN
3b In yet another aspect there is prOV|ded a
compound which is 2-fluoro-4-(1-(S- 3-

met hoxypr opan- 2-y1) - 6- net hanesul f onyl am no- | Hi ndol - 3
-yl)-benzonitrile, or a pharmaceutically acceptable
salt thereof In another form the present disclosure

al so provides a pharmaceutical conposition conprising
a conmpound accordi ng t dorpul a kcﬁglgpflned above

and one or nore of the ¥ollpw ngi a?tarrier, a

diluent, and an exgdpi€ The present

di scl osure al so provides @ yof<pr epari ng a
conmpound of Formula | @gbe Qne formthe method
i ncl udes conbi ning a conp rormul a || 3c

with a base and R6S02CL. ThR4 net hod can al so incl ude
éﬁj %ﬂdﬁ st5£9Hﬂ€8&MmBQ a conpound of Fcrrnula HA

anot h

ot oDt BABEoPE A rettraroaos SR ROYR il SR bl w
| dachibkdheBinposi ti on on Formula |11 belomz with
an optionally substituted arym\ optionally
substituted heteroaxyl or Bptiopally substituted
bi cyclic aryl or bIC¥@|IC eteteroaryl group. This
met hod can incl ude fir’st he hal ogen with a
nore reactive |eaving grQ sucll ast he di oxaborol ane
group forned fron1b|s(-rﬁ>-ola$b)d|bonn for exanple.
I n anot her aspect, there i§ provhﬁed a net hod of
prepari ng an indol e of formnul R43 or a
pharmaceutically acceptabl e sal thereof, wherein n
| hich ar@dtated jo cxhibit anti-cafpr aptisitigsahddiencing b trreptins ngzpotbple ppfvRRgrization
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adde@isyastHashést iemt S; R2 is selected fromH, halo,

C3-05 al kyl; R3 is selected from

benzo[ 1, 3] di oxol e, ~TRIN onmen- 2-yl,

2, 3-di hydr obenzo[ 1, ﬁ%ﬁﬁg%X|nE€€ﬂ%& ostrated
2. 3- dliUkiged procifise 1o Ssoepa e foﬂm o e Fi foigo e Mustete
lmﬁw@mhydeﬁbﬁ@a@mmummz@ma2 yl,

1, 3, -di hydro-indol-2-yl, furanyé i ndan-1| -yl ,

i ndazol yl, isoxazolyl, oty , pyrazol yl, pyridinyl,

1.2, 3, 4-t et r ahydr o- qui no \qt$phenyl and

t hi azol yl each optional kY sfytuted with from1l to

3 groups individually sele tediﬁron1 hal o, -CN, -NQ2,

- NH), Ci1-C3 al kyl, C2-C3 allcynyl, Ci1-C3 hal oal kyl,

Cl- C3 hydroxyal kyl, -0 C1-C3 alkyl, -0 C-C3

hal oal kyl, -3CH3, -(C(S)NT12), -C=N-OH, -C=N-0C1l-C6

al kyl, -C(0)0CH3, C(O0)NH2, 1-nethyltetrazol-5-yl,
C(0)R12 and (C(0)NHC3cycl oal kyl); R8 is selected

from H Cl-C4 alkyl; R12 is selected from H, Cl-C6

al kyl and C1-C6 allcylcycloal kyl; or a

phar maceutically acceptable salt thereof; 4a said

nmet hod conprising conbining a conmpound of Formula |

R43 Il with a base and R6SO2CL, wherein R6 is

sel ected from C1-C6 al kyl and thiophenyl. In another




a conpound of Formula | or a pharmaceutically
acceptabl e salt, solvate, enantioner, racenmate,
cliastereoner or m xture of-3di ast ereoners thereof
capabl e of or selected to elicit a PR agonist affect,
a PR antagoni st affect, a partial PR agonist affect,
or a partial .PR ant F&fwu@im xture o f

t hese!! ﬁﬁW%%TQHMEmepggﬁgg@%?ﬁgﬁggﬁer form the present
di scl osure provides a nmethod R tr@ting or

amel iorating the effectggof ohe or/ nore of tunors;
neopl asns; nyornas (nmyomaty ] s (uterine
fibroids); endonﬁ% s ( nSIg?;

post operative pe oneatnadhesi on endonetria
hyper pl asi a; pol ycystic ary yndRQne car ci nomas
and adenocarci nonas of t %?ous ovary, breast,
“col on, and prostate; infert|i|ty fertility contro

femal e s unct %&@1-1 seilhyel LQeH SetkreOf mpoundsofthe
?mgg{%gr 55 sucbgﬁt'l%glr‘31 o .
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hypernenorrhoea and dysnenorrheal ; or pathol ogica

ue.to /syndrones in a
ﬁ% 9 mdqroa%gﬁ%ﬁgﬁgﬂggﬁgﬁﬁﬂign (nore ~
speC|f|caIIy fenale) R nryet another form the
present disclosure provi thod of treating
endonetriosis or synptdis, ol ogi cal sequel ae
due to endonaetriosis- f I nkanother form the

present discl osure prOV|J%s a nethod of treating or
aneliorating the effects oflgynecol ogical or

nenstruyal disorders in a manrocal by administering a
Wﬁ?@&ﬁéaﬂpéélly effective dose of a conpound of

IEP[s'EHieéte& £8f: RARETRGSUT, 48 Alvy1 a0l atikg, £ald;, cycloalkyi C1-Cs

vate, enantioner, racemate, diastereoner

alkylcyatoakityly E0-6% bty KIORIAUE 11 dlsylaryheaiialC1-C saikyipmfimyl pyridinyl,
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IEthaeaatﬁmm&tahMy amb@pﬂabﬂ@isalt t hereof for the

ufact n .
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benzof 1 ﬁﬁﬂb)ﬁﬁ*ﬁe 13- d1§ydr@-$&z@iﬁifﬁn@l sp GFCBHydr@lHandblNHmedlhydro-
In yet anot her aspect, there i ed rse of -
benzoimigiazelt 3Kkt Vel miebanBIR2-H> ch%‘éfﬁrfggaé‘f ﬁbrﬁ%zaly iggxazolyl,
phenyl, 9 xfa&&gl? ;ﬁ%ﬁ}ﬁ?heﬂ 2, S g«?&) HlihSiadyl MhRpEER1, aQAcB tifiddolyl each

me e of a nedi cament for
optionallyrsaBdtitutgd ofth firoew é o B pgoupsdodividuais selectegtiegrai halgair@N, -NO2, -

N, C el Concs byl ol RUPHRYELCRCS RaRpRaiE Mg Res -oc.
Cs haxoan@ﬁrm@ LicGQINBIPISIIGH, CORN-DS)-0g atkyl; 0/IONDAHeS C(O)NH,,

I as defined above for ing | eiomyonmas or
-methylé@t@@pha:ew} dsi03R 1 2&/@@6@@%@@5&??%’32007/ 060626 - 5-
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erapy, g st ered e|t er as a concurrent,
sequential, or intermttent treatnent regine,

i nvol ving a conpound of Formula |I and one or nore of:
sel ective estrogen receptor nodul ators (SERMs),
estrogen, ER agonists, ER antagonists, selective
androgen receptor nodul ators (SARM),
gonadot r opi n-rel ea. si ng hornone (OnRII) agoni sts,

ant agoni sts, pngestrone 5(P4), progestins, and other
PR agoni sts and nodul ators. DETAI LED
DESCRI PTION OF M INVENTION In one formthe present

i nvention provides novel conpounds of Formnula I 10



C6 al kyl eycloal lcyl; Cl-Cs al kYl and, Co-Cs

al kyl heteroaryl, Cl-C6 hydroxyal kyl, C2-C6 al kenyl,
Cs-Cs cycloal kyl; R10 is sglLected fromH, Cs-C6

al kyl, and C3-C8 cycl oal kyl'; R11 is selected from
Cl-C6 al kyl, -NROR9, CO-C6 al kyl cycl oal kyl, aryl,
heteroaryl, wherein the 15aryl and heteroaryl groups
are optionally substituted with from1 to 3 groups

selectediflr om hal o, -CM and -0Q C3
R{%\?}{e&gﬁ‘g@ﬁnd 'S §9e§| ndi vidyall y s lﬁg ed from H,
KO 06 selbdigd fromil HoaC hs albivkand Cics dgy) %erc%ﬁl >{1rc| oal kyl ;
5 al k teroaryl, Cl-C6
fﬂg% %@?ﬁyegmﬁgbggﬁehﬁ¥&Ran C3-C8 cycl oal kyl ;
20o0r a pharnaceutlcally acceptable salt thereof. In

Cl- Co6
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C3- C3 cydoal kyl, Cl-46 alkylcycloalkyl,caryl Cl-C6
al kyl aryl , heteroa‘-l CICB al kyl het aryl, Cl-Cs

al kyl het erocycl yl £ -5 and Q C6 | - S-R9,
wherei n each of .t hg¢ cydoalkyl het er ogycl yl, aryl,
~and het er oaryl i Sted either son y or in

conbi nati oy W't af al kyl nnlefy¢
substituted with~Kfom1 to 3 ﬁrGUps |ﬁﬂividually
selected fromhalo -Chi, .011, -NO2, Cl-C3 al kyl,
C1- C3 hal oal kyl, and Cl-C3 hydr oxyal i.gyl. 1n another-
form preferred Rirgr@lps include: héterocyclyl,

5 aIkyIaryI

het eroaryl, and Cl-¢&{al kyl het er qar } wherei n each
is optional ly suhstituted witf firdmd to 3 groups

i ndi vi dual l-yg sé 3 from hdl'}, ngga OH, - NO2,
E\gm kyl, and

G-C3 aIkyI"ﬁI
30hydr oxyal kyl . Mor referred groups for R3 include:
benzo[ 1, 3] cl i oxol e, benzof uranyl,
benzo[ 1, 2, 51 t hi adi azol ¥N**benzot hi ophen
chronen-2-onyl, 2,3
di | 2ydr o- benzofuranJ
1, 3-chl ydrgr ke "'dazol 2-onyl,
1,3,-dihydnéim detN2- onyl , fu?a azol yl
isobenzofuraﬁﬂl-onyﬁ\/@@oxazol9lH napyhalenyl,
phenyl , 35pyrazolyl, pyridinyl, pyrimdyl, pyrrolyl,
qui nolinyl, 1,2,3,4- tetr@hydro qui nol gmyl ,
t hi ophenyl , thlazolyl et rahydrofiy £, and
t et rahydr opyranyl , ¢h optionally substituted wth
from1l to 3 group di vi dual | gl.ected from hal o,
-CN, -OH, - 2 al kyl ,~ 1Ioa||cy| Cl-C3
hydr oxyal | cyld § -C3 a|kY|H -C( ) NROR9, C;hLCH
-G --NOR11, and C(0)R11. WO
2007/ 087488PCT/ US2007/ 060626 - 7- n Mre preferred
R6 groups include: G*'Cs al kyI, Cl- haI oal kyl, Cl-C8
al kyl het erocycl yl,
aIIcyIcycIoaIkyI,Q§'{B alkenyl, rocycIyI and
Co- Cs aIkyI ROR1O¢ Still norep RE
f allcylcycga. yiv, and '
heterocyclyl The pr esent i nveht i oR~4l so contenpl at es
wWthin its scope the treatnent and anelioration of
non- 5malignant conditions such as nmyomas, | eiomyonas
(uterine fibroids), endonetriosis (adenonyosis),
post operative peritoneal adhesions, and endonetria
hyper pl asi a or pathol ogi cal sequel ae due to the above
conditions. The present invention also includes the
treatment and/or anmelioration of infertffity; contro
of fertility; female sexual dysfunction; and
gynecol ogi cal or nenstrual disorders or syndrones;
such as, 10abnormal or dysfunctional bl eeding,
amenorr hea, nenoni aagi a, hypennenorrhoea, and
dysnenorrhea or pathol ogi cal sequel ae due to the

{
mX|nyI, 2, 3-

, 3-di hydr o- 1HN




al kyl ene group linking the substituent to the rest of
the referenced nol ecule. The term"CO-C6 al kyl" 3

Oi mplies an al kyl group &% i ndi cated above, however
when the term Co applies, the alkyl group is not
present. In this enbodinent, the remaining group(s)
attach directly to therest of the referenced nol ecul e
wi thout the internediacy of the Iinking, allcylene
group. The ternms al kenyl and allcynyl, for exanple, a
G Cs al kenyl group (or da C2. C6a||can1 gpeﬂp) as
used herein nmean that fhe respective grouas can
include 1, 2, or 3 d [
nore 35t han one doubf
the group, the 4
conj ugated or  Agq @nj ugat ed.

2007/ 087488PCT/ 8552007/ 060626 - 8- The |nfbntion al so
contenpl ates that the terns "Cr-C6"C2-C6 al kenyl" and
simlar terns al so enconpass the speC|f|edmalkyI or

al kenyl or simlar noiety, which may be/chiral | regio
or steroisoneric. Sucf iral or re0grar
stereoi sonmeric noietie ‘

are al so

included within t _rope of the pregent invention.
5The tern1cyd&§Pk‘ 35 used;h%raia efers to a
cyclic C3-Cs#HtDiret haﬁlng onfyw Cefbgn atons as ring
menbers and that eagh &k bort at om r| Jeie menber

i ncl udes an approprlate nunber of hydrageg atons or
is optionally substituted with one or nore
substituents as destribed herein. It w kbe
understood thdt the term also conte tes that that
the ring can incl yde one or nore car =F car bon
double bondg. » \term "het egogy "“het erocycl yr,
or heterocy£1' refers to%§55+ nber ed nono or
10f used bicyclic«i'ng, which nay be Jsaturated or
partially unsaturated, and can contajm 1-5
het eroatons. The term "heteroatonm' as used herein
neans an atomselerterl fromN, S, or 0. The
eRACY &l Ylovi h ' Al (S-3-
oph (SR IR & gl A EhFRRRY SR [ BdRBARI«
methdityﬂirbpl@@l:bﬂ) @memaﬂehufonﬂ&mm()syl -iodl-858-henAgeitite.s@ a pharmaceutically
le ed with one or nore of the substituents |isted
auﬁpﬁgf ?‘glhe roc C|l ring is attached to th iy
Shiet i Bt et ot Brih S e gpmpostio
comp Ia&h&ruﬁw&bf&ngr tong@mama B &dreEd e6bve laRd AROLR@lore of the
5 orn1 preferred heterocyclic groups include
ﬁﬂm“ﬁ@n%@mﬁWﬁﬁ@H@madﬁ@k@@@ﬁét hexanet hyl enei nmi no,
' Fiﬂé’g L‘ ’f 1§§&Hrlerhq) ydrovum?ra%é?ll:dd pra?bjﬂ%rd gdnﬂ%l.md of Formula |
pyri di ny pyrol | |ny qui nol'y etrazol
abovetih nmﬁonphve Iiethod indsides cobioin ar:gmpcnlhieOﬂFerrmla I
"al kyl | nterocyclic" orRZal kykpet erocyde" is
understood to ne thay thefal kyl group is attached
to the heterocycl € ar Roi Nt _of attachnment to the
rest of the referencg pl ectTeRér substructure is
the al kyl group @ akkyl eme group). 20The term
"13al oal | cyl " as Wused erelhjrefers to an al kyl group
(as noted above) subst®f ut ed Wi th one or nore halo
atoms selected fromF, Br, d, and |I. In selected
fornms of the present invention, di f 1 uoroal kyl s for
exanpl e, dffluoronethyl groups, -CHF2, are preferred.
The term "hydroxyal kyl" as used herein refers to an
al kyl group substituted with one or nore hydroxyl
groups where a carbon atom of the al kyl group is
attached to the referenced nol ecul e or portion
25t her eof . The term "al koxy" or "-QOCl-C6
allcyl" as used herein refers to an al kyl group
attached to the referenced nol ecul e or portion
thereof via an oxygen atom The term"aryl" or




WD 2007/ 087488PCT/ US2007/ 060626 - 10-
nmor phol i noet hyl oxy, di et hyl gl ycol am de and
cliethylam 3aocarbonyl rnethoxy. In sone cases it is
desirable to prepare doubl e ester type prodrugs such
as (acyl oxy) al kyl esters or _
((al koxycar benyl ) oxy) al kyl esters. As used
herein, the term "protecting group" refers to a group
usef ulwith OFasemElEsQTL rMaa fbthod @anSist @Sud: RAGingDE e oy du@ compound
ephangent hewiEackixi ty of another group or allow
reaction at another desired,site or sites 5f0||OMAng
whi ch the protecting group %
groups are usually us&l
including but not limteo
Suitable protecting gro
in the art and are d Protecting groups in
Organic Synthesis, 3'd editgpn, Bleene, T. W; Wts,
P GM Fds John Wley and Sons, New York, 1999. As used
herein, the term"solvate" reféfs to a crystal (or
Cryst ai Sotmftond e QBFAREdDepTtdief e BAGEIKAM 1A Qdofe 0 hEHRGn dn@ormula
Iﬁﬁkﬁge a stoichionmetdc or non-stoichionetric anount
the conmpound of Formula | and a solvent nolecule.
‘Typi cal sol vating sol vents ingirude Xor exanpl e,
wat er, methanol, ether, R5.hane effhyl acetate,
acetone, acetonitrile, and d) i de. When
the solvent is wat$g$dr1 y: pydrate Tor a
stoi chionetric or ToNChi ofret r ic anount of
conmpound and water (or héﬂl hygr at eRf or hal f the
stoictdonetric anmobunt of water) may optionally be
used. 151 n those instances where a conpound of the
i nventi on possesses acidic or basic functiona
groups, various salts may be fornmed which are nore
wat er sol ubl e and/or nore physiol ogically suitable
than the parent conpound. Salts are conveniently
prepared by nethods known in the art for exanple, by
treating an acidic conpound with a base or by
exposi ng the acidic conmpound to an ion-exchange
resin. Included within the definition of
phar maceutically acceptable salts are the relatively
non-toxi c, inorganic and organi ¢ 20base or acid
addition salts of conpounds of the present invention
(see, for exanple salts described in, S M Berge, at
al ., "Pharmaceutical Salts," J. Phar. 5th., 66: 1-19
(1977) and "A Handbook of Pharmaceutical Salts
Properties, Selection, andUse", Wernuth. C. a and
Stahl, P H (eds.) Verlag Hdvtica Chimca Acta, 2002,
whi ch are incorporated herein). Commbn base addition
salts include, for exanple, salts formed from
argi ni ne, benet harai ne, benzathi ne, diethanol am ne,
di et hyl am ne, ethyl enedi arai ne, neglum ne, |ysine, 25
magnesi um pi perazi ne, cal cium potassium sodium
tronet hani ne, and zinc, as well as salts of amonium
quat er nary anmmoni um and am ne cations, derived from
ni trogenous bases of sufficient basicity to form
salts with the conpounds of this invention. Moreover,
the basic group(s) of the conpound of the invention
may be reacted with suitable organic or inorganic
acids to formsalts. Conmmon acid addition salts
i nclude, for exanple: acetate, adip ate,
benzenesul fonate, benzoate, citrate, ethanesulfonate,
30f umar ate, D- gl uconate, brom de, chlorlde, | act at e,
| act obi onat e, nml eate, nethanesul fonic, ~napt hal ene- 2-
sul foni c, phosphoric, succinic, sulfurlc, tartaric,
and p-tol uenesul fonic acid. A conpound as
illustrated by Formula | may occur as any one of its
stereo chem cal isoners, positional isoners, or




DASTdi et hyl am nosul fur trifluoride DEADdi et hyl

azodMar boxyl at e DI ADdi i sopropyl azoclicarboxyl ate

15DPDB( di phenyl phosphi no) - 21-,( 14, N- di et hyl ani n0) bi ph
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Et 20d 8 HyFioBihy PR = RS ??ﬁmg& ?ﬁé&%m‘l’l”“&%%%m

afrphiorB dr @Rl TR Bup3 T pehyd PRl %Ft;‘/%’{a”’? g5 fglogen with 2
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“the illustrated structure
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tenperature THFtetrahydrofura 4TBARB et r abut yl ammoni um

fluoride 35PCy3tricycl ohegy] phosphi ne Tstosyl ate

(p-tol uenesul fonyl) Tgﬁgp ta enyl  chloride

Xas used herein reRér ~ni.e., |, Br, d, or

F -13- Schene 1 be|OMI illystrates genera

synthetic strategies for 6$epBFind¥€ertain i ndol e

i nt ermedi ates, which can be gsed to synthesis 6

sul f onam de conpounds in accordance with the present
or a pharfeduticaly. acEpaatyie ealt dferepfepar ati ons of specific

conmpounds are provided be|OMIb0th inthe witten
whereinny anpl es and Tabl es. The "Methods" listed in bold

g%ﬁfog§ed (in addition with the reagents) in the

enmes are described 5in nore detail jnt
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o T S IR SRS P e .
tetrahydYSidrdnly HIVESah Meiplyeshyd) ;SC, MEHIKNE tHHE - B)s; allﬁﬂmmflkyl and -
SOnpyrgin%/g?\gqhgrl-\é?g %Sojg P%Efl?f' @'yh?[_l){lf\ ?yﬁ ist?:ti/h %}5 smoLEﬁ)ar]gf( or 1n%|0mbmation
with an%agé@g)%li gf iQ '%g%éiﬁﬁl%@ﬂltgéd (WNESIroina tﬁﬁmréd;@hﬁtﬁoild&ally selected from

mol ) di ssolved in tetrahngﬁ nIP
-CN, an(dwﬁimpmmd dhatanytineotrsotaly di. 0g rhiuRptifried (gt IFCF“YfSB stituents;

B8PPSO 07T GROBd0 - 14w th sat ur at ec

RO ULRIS1e8 P BBriZo] 0S)didwie B@llzoﬂllophlen@ﬁ(xﬂlmm)QOII b glihydro-

th eth t at Et OAc) th
et st (S0 (260, nEl ond, seveiatg af
benzomngziz ?dl a%ﬁ o~ ﬁl‘&g -8 DR iy 2fr@ad- 190 Hdhzolyl, 1soxazolyl

Ped a ue us so ’bi carbonate (100 mL)
phenyl, (pb@&ol?ﬂs) pyrﬁﬁl@l,bl Etfe"r(fﬂ:@!hydm)qmmlylyt Hhiopberli ﬁ!rﬂgthlazolyl each
organi.c | ayer.  over Na2SO4 fil ntrat e~theng,. -
optionally q;qblstgp‘@dtvet Qg Iatoyzegroaw gxgld v%uall%é%l?cté&f ﬁ'?l?‘l Zh(%lﬁ)St Nh 2,
NH,, C26/ Mle{] t@itmglwr@h Omfﬂlgiahﬁﬂ@laﬂd-ﬂg ﬁj(ch'meyztlbvlg L€ 2. aﬂfyl -0 Ci-
e ti'tle conpoun
Cs haloag_ibﬁ S CHA NQ@(S)NH;_?D -C=N- Bon L(:lescs al yi ,-8(3)00}1,, C(O)NH,,
1-methyltetrazol-3-yl, C(O)R12 -and (C(O)NI—IQcycioalkyl);
R8 is selected from: H, Ci-Cs alkyl; '
R12 is selected from: H, C;-Cgalkyl and C-Cs alkylcycloalkyl;

or a pharmaceutically acceptable salt thereof;



3-brono-1-nethyl-6-nitro-1Hindole (3, RL = M)
Met hod A Add 1M |t hi um hexanet hyl di sil azide in
tetrahydrofirran (312 m, 1 17 mmol ) and net hyl
iodide (2.6 nl, 41.56 nmmol}®to a solution of
3-brono-6-nitro-1Hindole 2 (5.01 g, 20.78 mml) in
10 N, N-di naet hyl formam de (100 nL) at 0 C Warmthe
reaction rrixture to roomtenperature and allowit to
Stl r,5 hr. dadfedrmgegbus anmoni um
deP?tE%d f@ﬁﬁ{n)’ p“%ﬂ\%g\?v?rt%ﬁ&g{ hyl acetate (200 niL),

and separate the Iayers ®Bially, wash the
organic layer with 10%sa s{ lithiumchloride (75
m.), saturated aqueous s R bonate (75 nL),
water (75 nmb x2), and, Qe b nmL). Dry the
resulting organic |ayér ovke Na2804 and filter.
Concentrate the filtrate to provide a residue. Adsorb
the 15 residue with the crugle product onto silica
gel . C aromatograph the residue on a silica gel

with 2 badelanthR65QtGIng wi th di chl or onet hane i n hexane (5-50

v/ v 0 gLV 13, i 4 ound (78 %.
%E\éﬂs %@;@d“fr% 9;655(6 ﬁﬁ% ahd HiSpHeRyIP (78 %
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i ottinekemprpef o PPIETES PHEE (BPPF ﬁ “Tat er |Oh7§‘9| s o

C QUSHHNREL), pAdSrAG bertbneaadiBsii: w%m@wﬁwﬁ Iy Syrorome

n %%-m OF o el ko kb 2} of trbRicHusDévary) bekes calort 4 presiafepiplarplity; fertlity

ut I 0 4 \é\%\}:zg tcl'?le Qt{ler ?jﬁx@&loél&l Jr%ﬂ@aﬂﬁ@ﬂdﬂﬁﬁ@fmﬂﬁdﬁ)ﬁ)

Stc%? O o @a‘%@{ ological
SN LR NN (oMo B B poross

Wabggdiae §ud )he @Rk divoideesynideyes pﬁ@na@qn@lgmuenq ngg,lglpngn agcﬁﬁuman (mare

Wf@,ﬁ er, and concentrate 35Recrystalize faun
Cl2] hexanes t o X coRdes @ mBRADIf freBibgerdbmetriosis or

the t1 P16 BRI ieﬁ@gﬁg\% 5 8.28 (d 111 =

2. sgnppqz:; and Walog(xﬁbsequs 759 S

J= 8. 8intEiother 3 5he(f$¢seli Hl)sglo@reg@ovcc@s a 12&‘[ d ofj treagjn gg)r

2 (0 a.i st Bdrckndin 2bdabrmd by SimBuistezz a thygygapeuticalty effective dose ofa

7/ 0 88P QZJ 08 @,gémbla.ém solvate, enantiomer, racemate, diastercomer, 0
Alcf’%pr‘"%?? CF?IE stl bgtltuent can be attached to
th@@?ﬂﬁé‘ﬁ@fﬁwﬁ%?} I?aB‘Ff] usi ng Method L described bel o

for In still yet another form, the present disclosure provides use of a compound fo

4%ﬁ&§mmmmpmmﬁmﬁﬂmammempoe IgipprE AR 2nd
%{f}g‘”aﬁ]@&é_ﬁ) The follow ng two nethods
t¥4ate yét alternative synthetic procedures to
pr ovide internediate indole 3.
53-Brono- 14(S)-sec-butyl]-6-nitro-1Hindole (3", Rl=
(S)-sec-Bu) Met hod BB Add tri phenyl phosphi ne
(19. 04g9. 72 60 nmol es) and (R) 2 but anol (6.14 .,

z 10‘ratmg the effects of

T tlvl\el: manufacture of



respectively, described bel ow.
4-(1-isopropyl-6-nitro-I1Hindol-3-yl)-benzonitrile
(5, RI=i-Pr, 123 4-benzonitrile) Method C Conbi ne
3-brono-1-isopropyl-6-nitro-1Hindole, 3, (350 ny,
1.24 ronol), tris- 3 0 (dibenzylideneacetone)

di -palladium (0) (110 ng, 0.12 ronol),tri-t-butyl
phosphoni um tetrafl uoroboratg (70 ng, 024),

4- cyanophenylboronic acid (364 ng, 2.48-nusol),
potassiun1f|uoride (216 ng, 3. 72 nnnl) and

00 o et ol T et R L R @nound of
Foﬁrﬁu[a 118 dbridd SboveaRla phithatRAally @@emm& $alt @her@f Fod O manufacture of a
enperature and filter through a elite pad, \Wash. t

me@éqni%fob Hertine pH/SORTPIES At AR OTERB07 ‘ﬁﬁ}'malTWEfﬁmE it gl&f?wamem is
1o RN FRRGRANS b4 Sarkilg. fil trates. Purify by

precipitating or 35crystallizing fromethyl acetate

t o i xeearREBr 2per, thére ishrrotifiad) the wsgwp e pldectigDangunt gfggmpound of

oGP Bt Qo i et

me@RckpiRh F9rd trEBBg Ny, pRvEBingi dnjlorhariciss rdpems isod médicament is to be
| -i.sopr 6- |troIFLindoIe (3", RL =i-Pr)
wﬁTﬁﬁﬁmgqﬁﬁmnﬁ%BVﬁg%%ﬁ ofaryl boroni ¢ acid (0.75 ani d)
an dinkHordtiel 2pedt, iAdke ¥Brovided a fd@h)ceititalofbosition comprising a compound
1, 41di oxane under N2, Heat the reaction mixture to
lahep defingd apevefor tepfing leiomynBas PLAPECTBRIH R ght .
Evaporate the sol vent vacuum Dissolve the residue in
ethyl acetate (10 nL), then wash with 5 water (5 ni).
Concentration the organic layer and purify using
col uim chr omat ogr aphy gi ve desired conpounds
(50-809% .
2- Fl uor o- 4-(6-n|tro-1FL|ndol-3-y1)-benzon|trlle (9F)
A. Dissolve 2-Fl uoro-4-bronobenzonitrile (200 g, 990
mnol, 1.00 eq.) and triisopropyl borate 10 (228g.
1188 mmol, 1.2 eq.) in 700 nL of TBF and 1400 raL of
toluene. Cool the mxture with a dry ice/acetone bath
to an internal tenperature of-75 C. Slowy add n-BuLi
(396 nL of a 2.5 Msolution in hexanes) over a period
of 2 hours. After addition is conplete, a light-red,
thin slurry occurs. Let the solution stir at -74 C
for 15 minutes, allowthe solution to warmto -20C
and then quench with 1500 nL of 25 M HCl. Let the
solution warmto RT. Separate |ayers, extract the
aqueous |layer with Et0Ac, dry 15the conbi ned organic
pha cPs with Na2SO4, filter and concentrate in-vacua
to yield a light-brown solid. Triturate the solid
W th hexane and transfer to a scintered glass final.
Rinse with hexane one nore tinme to obtain a
pal e-yellow filtrate. Stir the light-brown solid with
cold CH2C12 and filter. Rnse with a small vol une of
CH2Cl12 to yield an off-white solid and a brown
filtrate. Dry the solid in a vacuum oven at 40 C and
dried to yield 1129 (679 mmol, 69% of -
3-fl uoro-4-cyanophenyl boronic acid as an off-white
solid. 20B
4- (1- Benzenesul fonyl-6-nitro-1H i ndol-3-y0-2-fluOro-b
enzonitrile from 1-benzenesul fonyl- 3-
bronmo-6-nitro-1Hindole, 7, and
3-fl uoro-4-cyanophenyl boronM aci d usi ng Met hod AA:
Pd2(dba) 3, ktBu3)PH BF4, K2CO3, THE, 1120. Purify by
preci pitation from Et 0Ac/ hexanes. Renove the
benzenesul fonyl protecting group using TBAF and THE
as descri bed for
4-(6-nitro-1Hindol-3-yl)-benzoninile (9) below LAM
(API ES-) = 280.0 (M1). 25
1-1sopropyl-3-(4,4,5,5-tetramethyl-11, 3, 2] di 01abOr Ola



10

15Recrystallize the solid from
di chl or onet hane/ hexanes. Yield 0.789 g (70% . LRMS
(APl ES+) =326.0 (WM

wobigRpiepy 1- 3- (5- (1- net hyl - 1H-t et razol - 5- y1) BEHUSIAEH0626
-2-y11-6-nitro-111-i ndole Method CC In a 50 roL flask
fitted wwth a reflux condenser, conbi ne
1-isopropyl-6-nitro- 3-
20(4,4,5,5-tetranet hyl4l, 3, 23di oxaborol an-2-yl)-1Hin
dole (4, Rl =1i-Pr) (700 ng,_52.1 mol ),
5- (5-13ronot hi ophen-2-y1)-1-nethyl-1Htetrazole ( 466
ng, L9 mmol), tris- (cli benzyl i deneacet one)
di - pal l adium (0) (17 ng, 0.019 ranol), and. i
tricygk g{a@mdhspxhﬁnsepﬂislo pevidas qybingiop BaFPnpdipijierpgither as a concurrent,
di oxa e ;Qtemét 3, IMOINRE = ddinb g Efmadatesiphrer gore of

t HF88 I es; ‘?ﬂ? umgs (Eanl!?rg/l @rg%Lég %ﬁ?{gg; &@&ngmsts selective androgen

p%@w%@ o (B?Ptgr onmisE Ahtagnni chrone
Wiedelor snodulfols (BARYER EPEHERID %ﬁi" herpgpe g%%%aﬁ 0] r?tq’mkt%(b quL eﬁ(qge 8

180 Grof:@tns, 4nchi@kH PR azo@e0dnd hbsla@Er eact i on mi xture to room

tenperature and dilute vvlth vvater (20 nmL) and et hyl

acetate (20 nti)ﬁfr[%ﬂ‘%ﬁ i e Rvefgokact the
RS W

aqueous | ayer eth I t (10 ni).
Conbi rieont fran tyrograre ROy Proviqst Ry W&%@“a‘%ﬁnr%g t he
solids by filtration; and condg 8 the filtrate in
vacua. Purify by silica gel colum chroraat ogr aph
eluting with ethyl acetate afford 0.3 g
(399 of thetltl%ermfﬁ@ral 38.39 (s,

- 111), 8.09 (d, 111 J=9 7)) Oﬂ(d 1H, J=9.1 Hz)
7.78 (d, 111, J=3.9 Hz), %75 9(5 R1H) 7.28 (d, 1H,
J=3.9 Hz), 4.79 (quin., 1 6.5 Hz), 4.37 (s, 3H),
1.62 (d, 6H, J= 6.5 Hz). General Synthesis of Indoles
For Use In The Present |nvention Schenme 2
b&FGH i | | ustrates further synthetic strategies for

pr epariipgerindol es 6 fromthe indole inter rregl ate a%} CC
pr epar eds alod eom:SarE alipl. G2 detthbds ot S Berd rh

t Ng.RGher ecﬂo%d,e@puamadmbowmmml S5Pastdreind GiCe

15 GYC

descr b lege (g]y&g% "’Iﬁg SR8 EBocydly AReroSeiedB, Rieroaryl, Cr-Cs

1f .
[(amljoa’ﬁ—ﬁﬁérﬂkﬂli CEPEE- %aﬂ%l& GRpe Pdgﬁwphgﬁp"g f ; o
szvchd @ elowvatvblsted Nkt gy or ingpm Bﬁy
suﬂshﬁkdjwﬁh@n onib maeg;aqp@lmy@lanyp@gp@df: oxo,
?1 ﬁ% gcl Q:?bg anB G, CM CoEt MNObIZ‘OCI'CB aIkyI, C-Cs

20 N@V%%H‘@CFE O ccfek o dBmnr3,

[ (SUbPHp| GEARR, TH2. (%)P}Hg{is@ ARE%{ ) 3
Kt ﬁg&)@b&ﬂﬁﬂmmﬂmmﬂmlm@mwmg Hh@aR 10 gand gyl TGRS
L{ﬁnéﬁgl 5 (g:yE:)m noBoletly di, b2 suflsG¥edRelth @joxy: H&u@m; ho d

K:BO:M R pspiesh o rfgéaglﬁ Qjc\?ﬂ:% %%Lhyﬁishe@ﬂlgg%\l ﬁé%s’?gm@ L.

25 RlBenyRE-60R@YE pyri di ne, CH2C12, (Method |)HRL

54 (6 @ms E]aﬁlcta&ﬂoﬁﬁp boipnelly dupstituied ey o gty %‘ﬁ‘i‘ﬂﬁ?“’t‘ﬁyﬂ - gree
{11 &ﬁ chc hgtema:yl ‘wherem the substituted aryl, substitaied heteroaryl, and bicyclic

it 9 a,;m&wmﬂiﬁysa@azm toslh, OCIA-0E, oo,

th“‘emﬁfli F““b w‘ enzon| téﬁl}g) g (TR0, -0CC
i NG %Lﬁarlfzﬂfaloﬂ%}&v Girfe 4R S en%i % (h# atgpg{igc o ,

30 ( 1y0xice, Habfiyg):-C byatostshadh Falf 1159 St -

the cﬁ?ﬁﬁmo'@: MRASRIL -@(tc;)ammle,r@H@Ehyﬁﬁibgé@n&ﬁds@@nmmw

unt ' rt b athgct 18)sEHASU Ol 2)skh) INREIR13, -C=N-OR10 2nd

t hFEaYH §R]C‘§‘ t%&p gﬁgﬁfg V\g& )tﬁ%ﬂpagﬁsim th et hyl

aceicb@&R@SO nm.). Concentrate 10 the conbi ned

filtrates to give 225.0 ng of the title conpound (99

% . LRVB (APl ES+) = 276.0 (MH).

5-(6-am no-1-isopropyl-1Hindol -3-y1)-pyridine-2-carb

onitrile Met hod F This conpound can be

prepared from

5-(1-isopropyl-6-nitro-1Hindol-3-yl)-Pyrldi 11e2=carb
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15

20
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30

35

mmol ) in small portions. Once gas evolution is
conpl ete quench the reaction with saturated aqueous
15ammoni um chloride (5 m.), dilute with ethyl acetate

421097/5%)88 and separate the |layers. Wash the e&gagod7/060626

ayer wth saturated aqueous sodi um bi carbonate (5
m.), water (5 roL), brine (5 nL), dry (Na2SO4),

filter and concentrate. This material my be used

wi t hout further purification in the foll ow ng

preparation.

N41-1sopropyl-3-(3,4,5- trlfluoro Phenyl ) - 1H i ndol - 6- 3

4] - met hanesul fonam de (6, Rl = i-Pr, R3 =

203, 4,5-trifluoro-phenyl, R6 = M) I\/let hod! Conbi ne

6- am RPg4, zlaRPRE @&Mﬁdq&nc{eﬁ]yéde&edﬂ‘oinf HL0ds, 60t HBH G40 2IpM-Gi-Rel

%lﬂsj?%%llé gk -}JAalIB'f &Qoa@@ descri bed
r b6 |
pyri dF"rﬂéSB’e%ﬂE%bUEve ﬂiJ@’IlC i ogamﬁ'tl %1 = t O BL)adRd, cc

alyrospiiel Bedrayckl, Z5Crelkyiiiegaskclyl @Bf@?ﬁ tirfe &Q%Pﬁfy&n “d 0 C
b, ARt haneoms| drery kact stlte picdakyl, Byl MQand heteroary]
eltg e i é#]iﬂ?xynl ﬁblﬁaﬁﬁa%ﬂh Mﬁno%ﬁﬁbﬁh&mﬁ-hﬁéﬁﬁtédmﬁn from one to
SFTT ng

3 5 G 1' 3
SR ST By, (b Bl G ety e, o

ekt Eaﬂsﬂmﬂt%a]{‘?moznt? lﬁﬁﬁkyéé%’:ﬁ‘ hé i”?ﬁ%ﬂy} ayers
Wash wrheseebgdaincilagenywi th water (5 nli), brine (5
dry (E@gﬁ%ﬁu a8 8eckch h&@ e, (CONSN CL@boaldleCHds hikyliatecyaridCr

adsor e g’ﬁ(#g]%h%g’ g%%?‘ﬁ] mﬁlé.cgﬂd&@hkﬁ@-@fﬁﬁénybmcs

uting with ethyl acetate
|0m01<d1kﬂhl or onet hane (O 5 v/v¥ to give 95.1 ng of the -
titI € ROGHRIBEHA Corg B, 9 alkyl. ANK-CoaPiollodG+) = 383.0 (MH) .
Rll is sclccted from: Cy-Cs alkyl, NRIRY, Co-Cs alkcyloycloalkyl, aryl, boteroaryl, wherein the
2 ORE St indididuatlyRakokd Eom
yaiyia”i&ne‘? ggmtu |argﬁlglmﬂg§]su%ﬁéam%?b| - Pr%&FgS = 5- Y
MOO%W%&@W 34, and R6 -- methyl) Method J
Pl ace rRiz andR13 a:emdlwd:ua.lly selected from: H, Ci-Cs alkyl, Ci-Cshaloalkyl, C1-Cs
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15 The syntheses of various substituents that can be
attached to the indole 3 position or the NN1 position
are described bel ow
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The texm “heteroaryl,” or “heteroaromatic” refers to substituted or unsubstitited 5 1o 10 membered
ring(s) that isfare considered to exhibit aromatic character and have from 1 to 4 heteroatoms asring
members. Heteroaryl, or heteroaromatic rings as used herein inchude monocylic or bicyclic fused rings. As
used in the present invention, for hicyclic heteroaryl or beteroaromatic fosed rings, both nings do not have

- to be aromatic. For example, benzofused bicyclic rings are included within the terms heteroaryl and '
heteroaromatic rings. Unless specified to the contrary, the aromatic ring is directly attached io the
referenced indole compound or substracture. Examples of heteroatoms include; O, 8, and N. Hluvsixative
examples of heteroaryls include but are not imited to: benzodioxolyl, benzimidazolyl, benzofuryl,
benzothienyl, furyl, imidazsdlyl, imidazolidinone-yl, fmidazolone-yl, imidazopyridioyl, indazolyl, indolyl,
isofhiazolyl, isobenzofuranyl, isoxazolyl, morpholinyl, oxadiazolyl, oxazolyl, quinyl, pyranyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyridyl, pyrimidiny}, pyrrolidinyl, pyrrolyl, tetrahydrofuranyl, tetrahydroquinolyl,
tetrazolyl, thiadiazolyl, thiazolyl, triazinyl, 1,2,3-trazolyl, 1,2, Atriazolyl, triazolone-yl, ihienyl, and isomers
thereof. Unless specified to the con&ary, the heteroaryl or hetercaromatic moiety, inchuding the
‘heteroatorns, can be substituted with one or more of the substitutents listed below.

Unless specifically noted to the contrary, the term “optionally substituted” or “substinsted” when
used with groups such as, aryl, heteroaryl, cycloalkyl, and/or heterocyclyl is intended to refer to the groups
whether they are used individually or in conjunction with another group or moiety and means that the group
is stbstituted with one or more substiuents listed herein—typically, but exclusively by replacing one or
more hydrogens. The substituents include: halo, -CN, ~OH, ox0 (=0), Ci-Gs alkyl, C;-C; haloaliyl, C-
Cs cyanoalkyl, Cz-Cs alkenyl, Co-Cs alkyINO,, -OC1-Cs alkyl (or Cr-Caalkoxy), Cr-C; bydroxyalkyl
Co-Cs alkyINRI2R13, Co-Cs alkylC(O)R12, Co-Cs 2lkylC(O)OR12, -C(ONRI1ZRI3, -C(SINR12R13,
CHOR12, -SR12, -S(OLR12, -S(0),NR12R13, NERHCONRL 2R13, NRI12YCO)YOR13,
NRI2)S(O)R13, -NRI2)S(O)NRI2R13, -C=N-ORI2, ~cyclo CNR12 {optionally substitisted
totrazole), wheren= 1 or 2 and where R12, and R13 are individually selected from: H, C;-Cy alkyl, C-Cq
haloalkyl, C1-Cg alkyleycloalkyl; Ci-Cs alkylaryl, Co-Ce alkylheteroaryl, C,-Cg hydroxyalkyl, C-Ce
alkenyl, and Cg-Cs cycloalkyl. Preferred substituents are selected from the group consisting of: F, Cl, -CN,
NOy, CHj, C-C5 alkyl, -CFs, ' _CHF,, -CHLCN, Cp-Csalkenyl, -C(O)R12, -C(O)OR12, -
C(OWNRI2R13, -C(O)H, -CHoOR12, -OR12, -SR12, -NRIZR13, and -C-N-OR12;

The term “Prodrugs” describes derivatives of the compounds of the invention that have chemically
or metabolically cleavable groups and become by solvolysis or under physiclogical conditions the
compounds of the invention, which are pharmacentically active, in vivo. Derivatives ofthe componnds of
this jnvention bave activity in both their acid and base derivative forms, but the acid derivative form often
offe;s advantages of solubility, tissue compatibility, or delayed release ina mammalian organism (see,
Bundgard, H., Desizn of Prodrugs, pp. 7-9, 21-24, Elsevier, Amsterdem 1985). Prodrugs include acid
derivatives, such as, esters prepared by reaction of the parent acidic compoumnd with a svitable alcohol, or
amides prepared by reaction of the parent acid compound with a suitable amine. Simple aliphatic esters
(e.g., methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-batyl) or aromatic esters derived from acidic
groups pendent on the compounds of this invention are preferred prodmgs. Other preferred esters include
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CN eye! MN41l-((R)-see-Butyl)-3-(4- BB, 394.3
0,),..... 7" 40 opro eyano-phenyl)-1Hindol-6- C G
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FI) 47 ON Me

oW
W‘P\ﬂ"ﬂ/ﬂ?("f-‘%s sec-Butyl)-3-(4- BB, 368.0 ks". . FCT/US2007060626

cyano- phenyl)-111-indol -6- C, G
-10-

morpholinoethyloxy, diethylglycolamide and diethylaminocarbonylmethoxy. Insome cases it is desirable
1o prepare double ester type prodmgs such as (acyloxy) alkyl estars or ((alkoxycarbonyl)oxy)alkyl esters.
As used herein, the term “protecting group™ refers to a group useful for masking reactive sitesina

‘molecule to enhance the reactivity of another group or allow reaciion at another desired site or sites

following which the protecting group may be removed. Protecting groups are usually sed to protect or
mask groups mcludmg but not limited to ~OH, -NH, and ~COOH. Suitable protecting groups are known to
one of skill in the art and are described 1 m Protecting groups in Crganic Synthesis, 3% edition, Greene, T.
W.; Wuts, P.G.M. Eds., Jobn Wiley and Sons, New York, 1999,

As used herein, the term “solvate” refers to a crystal (or crystals) of a compound of the invention
formed to include a stoichiometric or non—stoichiqme’cric amount of the compound of Forrmlaland a
solvent molecule. Typical solvating solvents inchude for example, water, methanol, ether, ethanol, ethyl
acetate, acetone, acetonitrile, and dimethylformamide. When the solvent is water, the term hydrate fora
stoichiometric or non-stoichiometric amount of compound and water (or herni-hydrate for half the
stomhlomstuc amount of water) may optionally be used. ) ’

T those instances where & compound of the invention possesses acidic or basic functional groups,
various salts may be formed which are more water soluble and/or more physiologically suitable than the '
parent compound. Salts are convenicnﬁy prepared by methods known in the art for example, by treating an’
acidic compound with a base or by exposing the acidic compound to an ion-exchange resin. Included

-within the definition of pharmaceutically acceptable salts are the relatively non-toxic, inorganic and organic

‘base or acid addition salis of compounds of the present invention (see, For example salts described in, 8. M.
Berge, et al., “Pharmaceutical Salts,” J. Phar. Sci.. 66: 1-19 (1977) and “A Handbook of Pharmacetical
Salts Properties, Selection, and Use”, Wermuth, C. G: and Stahl, P. H. (eds.) Verlag Helvtica Chimica Acta,
2002, which are incorporated herein). Commén base addition salts include; for example, salts formed from:
arginine, benethamine, benzathine, diethanolamine, diethylamine, ethylenediamine, meglumine, Iysine,
magnesitm, piperazine, calcinm, potassium, sodium, tromethamine, and zinc, as well as salts of
ammonium, quaternary ammonium, and amine cations, derived from nitrogenous bases of sufficient
basicity to form salts with the compounds of this invention. Moreover, the basic gronp(s) of the compound
of the invention may be reacted with suitable organic or iporganic acids to form salts. Commnon acid

addition salts mclude for example: acetate, adipate, benzenesu]fcna’ue benzoate, citrate, ethanesulfonate, |
fumarate, D-gluconate, bromide, chloride, lactate, iactobionate, maleate, methaesilfonic, napthalene-2-
sulfonie, phosphoric, succinic, sulfuric, tartaric, and p-ioluenesulfonic acid.

A compotnd as illustrated by Formula I may occur as any onc of its stercochemical isomers,
positional isomers, or regio-isomers, all of which are within the scope of the present invention of the
invention. Certain compounds of the invention may POSEESS OBS Or MOTS chiral centers, and thus, may exist
in optically active forms. Additional asymmetric carbon atoms can be present in a substituent group such as
an alkyl gronp. The R- and S-isomers and mixtures thercof, including racemic mixtures as well as
mixiures of euantlomcrs or cis- and trans- isomers, are contemplated by this invention. Likewise, when the
compounds contain an alkenyl, alkenylene, ogimes, and O-alkylated oxime group, there exist the possibility
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of ¢is and trans isomcﬁc forms of the compounds. A}l such isomers as well as the mixiures thereof are
intended to be included in the invention. If a particular stereaisorter is desired, it can be prepared by
methods well known in the art by using sterco-specific reactions with starting materials that contain the
asymmeiric centers and are already resolved. Alternatively desired stereoisomers may be prepated by
methods that Iead to mixtures ofthe sterecisomers and subsequent resolition by known methods. For
example, & racemic mixture may be reacted with a single enamtiomer of some other compound i.e. a chiral
resolving agent. o

Reference will now be made to preferred compounds of the.present invention, which are illusirated
by Formula I .

| ‘
R& R7 R

where

nis 1 or 2 and R1-R& are as described herein, and pharmaceutically acceptable salts of Formula L.,

The compounds of the present invention that are specifically exemplified and/or described herein
are named and rumbered using the “AUTONOM” for ISIS/Draw version 2.5 §Plor CHEMDRAW ULTRA
AUTONOM versions 7.0.1. Preferred compounds of the invention are listed in the following Tables
included herein and can also include jj.)hm'maceutically acceptable salts solvates, epantiomer, racemites,
diastereomers and mixtures of diastercomers thercof. ' _ 7

'The geometric isomers associated with the double bonds and the opfical isorners associated with
asymmetric carbon atoms of compounds of Formula I are #lso contemplated to be within the scope of the
current fnvention as useful for the treatment of diseases related to PR receptor modulation.

General Synthesis of Indele Intermediates For Use In The Present Tovention

The compounds of the instant invention can be synthesized as exemplified in the following
Schemes, Examples, and general. procedures. However, the following discussion is not intended io limit the
scope of the present invention in any way because one of skill in the art is able to extrapolate without undue
expmiment&tion from the Schemes and examples herein to other specific compounds within the scope of '
the invertion. Many of the reagents and starting materials can be readily obtained from commercial
suppliers or are readily available to one of ordinary skill in the art. Other necessary reagents and starting
materials may be made by procedures which are selected from standard techniques of orgenic and
‘heterooyclic chemistry, techniques which are analogous to the syntheses of known simnilar reagents or
starting meterials, and the procedures described i the preparations and cxaﬁxples below, including any
novel procedures. The R, R1,R2, R3,R4, R5, R, etc, designations used within immediately following
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,OH N--sec-Butyl-3-[5- H (hydroxyim no-nethyl ) -
392.0 (M1- n t hi ophen-2-y1] 4H i ndol-6- %
yl | - met hanesul fonam de * H) 53 1-butyl CN ne

N- R- But y1- 3- (4- eyano- 3- fl uoro-phenyl) - 111
w%gggg_/()@74(s¥4 57 y1] - et hanesul f onani de b %Ql 2%)27/060626

NA1-see-Butyl - 3- (4-eyano- BB, 385.0
phenyl)-1Hindol-6-y1]- C, F, (M+ 1:
met hanesul f onam de | N114) 58 ON Me

-12-

‘section are for the purpose of ilustrating the vénlous methods of synthesizing compounds of the invention
andfor illustrating variability of substituents 4t the pendent positiori and are noi necessarily synonymous i
scope or mesning with similar groups used In the generic structure for compounds of Foromila 1. However,
grotps in final compounds of the schemes occupying similar positions are co-extensive in scope and
meaning compared to groups occupying similar positions as defined for the generic structure of compounds
of Forrula L Specific examples of each of the Methods listed in the Schemes 1-5 are described. It will be
understood that thie conditions i.e., specific temperature (ranges), solvents, reaction times, and the like, can
be modified by those skilled in the art to provide all of the specific compounds as described herein.
Consequently the Methods and examples provide general procedures that can be used to prepare

compounds of the present invention.

7 The following terms and abbreviations are used as berein defined.

DAST diethylaminosulfir triffuoride

DEAD diethyl azodicarboxylate '

DIAD diisopropyl azodicarboxylate

DPDB (diphenylphosphino)-2'~(N, N—d:methylammo)hphenyl

DMEF . N, N-dimethylformamide

DMSO dimethylsulfoxide

DMAP N° N°-dimethylaminopyridine . .

" Pdy{dba)s Tris(dibenzylidineacetong)dipalladium

PACl(dppf).  palladivm chloride bis(diphenylphosphino ferrocene)

BtOAc cthyl acetate

E,0 . diethyl ether

FC-1032 resin  polystyrene anchored-(PPh,)PdP(t-Bu);]Cl, 2 Pd catalyst from Johnson Mathey Catalysis
aod Chrial Technologies

HNMR means that the observed HNMR is consistant with the illustrated structure

HMDS hexamethyldisilazane o

KOAc potasginm acetaic

LRMS Jow resolution mass specirim

LiHMDS lithinm hexamethyldisilazide

NaFMDS sodium hexamethyldisilazide

NBS N-bromosuccinamide

RT room lemperatre

THE tetrahydrofiran

TBAF tetrabutylammmonium finoride

PCys trisyclohexyl phosphine

Ts tosylate (p-toluenesulfonyl)

TsC! p-tolnenesulfonyl chloride

X as used herein refer to halides, ie., L Br, CLor F



N-[ 3- (4- Cyano- phenyl )-1- ((S)-1-phen BB, C, G |

414.1 3 I[P y!-ethyl)-1Hindol -6-y11- (M
nmet hanesul fonam de 11) -29- Ex. RL R3 R6 Nanme Prep
., t 62 ...:". 1----- oMe . ... OMe N Me
,Wégﬁg-ﬁ%%ﬁguoro 1- (N et hoxyi mnyl)-4-(1-(S- 3-lz'CT/USZO07&60626

nmet hoxypr opan- 2-y1) - 6-

nmet hanesulf onyl am no- 1Hi ndol- 3-y1) - benzene AN 450.0
(M 1D 294 rsik....... Thy(]\lOI\/leI\l—[B-(4-Q/ano-3-

fl uoro-phenyl)-1- cycl opropy methyl - 1 Hindol-6-yl]-
git hanesul fonam de A, D, O, 1 382. 1 (M H 295 Nic<

Scheme 1 below, illustrates general synthetic strategies for preparing certain indole i.nie_rmediatm,
which can beused to synthesis 6 sulfonamide compounds in accordance with the present invention. '
Exafnples of preparations of specific compounds are provided below both in the written examples and
Tahles. The “Methods™ listed in bold text used (in addition with the reagents) in the Schemes are described

5  inmore detail in the writlen examples. The procedires described for these “Methods™ can be used as
general procedures to prepare the compounds exeraplified herein.

Scheme 1

B B

NBS ' R1X or R10H "
N : LIHMDS (Method A); or

ON N ON N NaH (Method B); or oN N

1 P Cs,CO, (Method L); or 3 Rt
. DIAD, PPh, (Method BE)
X=Cl|,Brorl

8-B
o o 'B’O'

PACL{dppf),-CH,Cl, KOAc, DMSO, 80°C (Method DD) m
: o,N N
4 R
Br : Br
1. NeBH,, Ni{OAc),, MeOH, THF (Method H)
3 : > 6, 3
oN N | 2ReS00 pyeiding, CH,CL, (Method 1) _ \SOE“H Nm
3 M ' 100
R3
P{dbal,, [{{Bu),PHIBF, KF,THF {Method C), or ‘o N N
PA(PPh,), KF-2H,0, dioxane (Method R), or 5 R
Pd,,{dbaly, [(Buy)PHIBF,, K,CO;,, THF, H,0 {Method Ad),or
(Miethod D)
et
g0
1. H,, 5% PW/C, THF (Method P) , N
» RB
y‘l( 2. R6-SO,C, pyridine (Method ) YsorN N
Q.0 Gy R1
B
.‘ - |- 4A
jon |
N : R3
ON 4 R R3X {X=Cl, Br,or [ or R30TF -
I ] h
PA(PPh),, Na,CO;, LiC), toluene/EtOH (Method D); or ON N
PA(OAC),, PCy,, CsF, of CH;CN {Methaed O}, or 2 5 kit

Pd,(dbal,, [((Bu,)PHIBF - K,CO,. THE, H,0 (Method AA), or
Pd,(dba),, Cy,P, K,PO,, Dioxane (Method CC)

3-bromo-G-nitro-1H-indole (2)
10 Add Nobromosuccinamide (NBS) to 6-nitroindole 1 (22.72 g, 140.12 mmol) dissolved in
tetrahydrofiran (600 mL) and allow the resulting mixture (o stir for 18 honrs. Quench the reaction mixture
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Me NO- (4- Cyano-3-fluoro- phenyl)-1-isobutyldH

i ndol-6-y13- nethanesul fonamde A C F, |, 384.0
(MI1) t Unless noted to the contrary the anal yti cal
data reters to ne mass spec $ Prep. Method of

WORORH48i on referring to Schemes 1-6 and t hECT/US2007/060626

acconpanyi ng experimen al descriptions.

Compounds listed below in Table 2 can be prepared
from conpounds having the general structure 5of an

i ndol e core structure illustrated as Internediate 3
according to the proceduresl¢1sted above. Table 2
Compounds Prepared FromInternediate 3 R3 RI Ex. Rl
13 R6 Nane Prep. * Anal. t M CN Me N p-(4-Cyano-

%‘a%gxn%d 1 ”ustao% %Lihlztg §aﬂ9&z&o ¥ mlumm%&memmem),

Nldﬁﬁpffﬁfﬁ % Semewaih qleé)% VFI wnF pafos %ﬁlouefn'l\s/,bsodmm bisuifate (100
rie), hanes wifoorneding biveb@ste (00 miL), 385 (B0 @) analmf 0P L) 3B R

%hng ﬁh?éﬂ Bre2ia0l, 00 Alkef CAfbrthatbthé ﬂh'my(m‘i\@ a yellow solid. Recrystallize
W a %.Elé(alm sod tidkdad Y6 Q9262 Jr el pband (86 %), LRMELAR @S

stsn(M ®).

3-bromo-1-methyl-6-nitre-1H-indole (3, R1 = Me) _

Miethod A Add 1M lithium hexamethyldisilazide in tetrahydrofran (31.2 mE, 31.17 tumol) and
methyl jodide (2.6 mL, 41.56 Tamoi} to a solution of 3-bromo-6-nitro-1F-indole 2 (5.01 g, 20.78 mmol) in
N N-dimethylformamide (100 mL) at 0 °C. Warm the reaction mixture to room temperature and allow it to
stir for 5 br. Quench with saturated aqueous ammeniva chloride (1 001aL), dilute with ethyl acetate (200
L), and scpaiate the layers, Sequentially, wash the erganic layer with 10% agueous lithium chloride (75
mL), samrated aqueous sodium bicarbonate (75 mL), water (75 mL x2), and brine (75 mL}. Dry the
resulting organic layer over Na,SO, and fitter. Concentrate the filtrate to provide a residue. Adsorb the
residue with the crude product onto silica gel. Chromatograph the residue on a silica gel column ehiting
with dichloromethane in hexane (5-50 v/v %) to give 4.13 g of the titie compound (789%). LRMS (API
BS+)=255.0 (M+H).

3-bromo-1-isopropyl-6-nitro-1H-indole (3’, R1 =i-Pr)

Follow the procedure above (Method A), for 3-bromo-1-methyl-6-nitro-1H-indole, 3, with the
following modifications: Use isopropyl iodide instead of methyl iodide and allow the reaction mixture to
stir at room temperatiee for 18 bours. Thereafter add 1M lithium hexamethyldisilazide in tetrahydrofuran
(15.5 ml, 15.5 minol} and isopropyl jodide (2.1 mkL, 20.74 mmol). Warm the resulting mixture to 40 °C
and allow it to stir for 6 bours. Cool the mixiure 10 robm temperaiure and purify the product as above 1o
give 4.37 g of the tifle compound (74 %). LRMS (AP1 BS+) =285.0 (M+H).

3-brome-1-isobutyl-6-nitro-1H-indole (37, R1 = i-Bu)

~ Method B Add NaH (1.2 eq) to & solution of 3-bromo-6-nitroindole 2 (15 g, 62 mmol) in 250 mL
DME. Allow the reaction mixture to stir for 1 hr and then add isobutyl jodide (17.2 mL, 149 mmol, 2.4 eg).
Allow this solution to stir at armbient temperature, When the red color associated with the anion turns to
brown, add more NaH and isobutyl iodide il most of the starting meterial is consumed. Add 600 rol of
5 M NaOH and extract 2x200 mL of ether (Et,0). This provides a three-layer solution with the product in
the Bi,O layer and the starting material in the middle, agqueous/DMF layer, Combine the BEt,0 extracts and
wash with 5 M NaOH, water (2x) and brine. Dry the organic layers over NazSO, filter, and concentrate.
Recrystalize from CH,Cly/hexanes to vield 15.73 g, 52.9 mrool, 85% of the title compoumd. YFNMR,
(CDCLy) 5 8.28 (d, 1H, J=2.2 Hz), 8.04 (dd, 1H, /= 1.8, 8.8 Hz), 7.59 (d, 11, J= 8.8 Hz), 7.35 (5, LH),
3.96 (d, 2 H, J= 8.8 Hz), 2.18(m, 1H),0.93 (d, 6H, /= 6.6 Hz).
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Et hanesul fonic acid [ 3-(4-cyano-phenyl)- 1-nethyl -

1H-indol 6- yll-amde C, E | 357.0 (MtNH 4) 34 i-Ft
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04-0 35 i-Pr Cl a M NP-(3,4-Di hloro-

phenyl) - 1-i sopropyl - 1Hindol-6-ylk

met hanesul fonanmide C, H | 395.0 MA) 36 i-Pr O G M
N4A344- Chl oro- phenyl)-11-i so ropyl - 11-1.-ind61-6-yl k
net hanesul fonamide C, 11, I .0 (M1 38 i-Pr CM
Me N-[3-(4-Cyano-3- fluoro- phenyl )-1-

i sopropyl -)1-1-indol- 6-yll1l- nethanesul fonam de C, E,
! * Alternatively the R1 substituent can be attached to the indole N1 position using Method L.
described below for 44 1-(3-Methyl-butyl)-6-nitro-1H-indot-3-y1}-benzonitrile (11, R1=i-Px).

The following two methods illustrate yet alternative synthetic procednres to provide intermediate
indole 3.

3-Brome-1-[(S)-sec-butyl]-6-nitro-1H-indole (3'”, R1= (S)-sec-Bu}
r

N
N

2~

Meshod BB Add triphenylphosphine (19.04 g, 72.60 mmoles) and (R)-2-butanol (6.14 mL, 66.38
mmoles) to a dichloromethane (400 mlL) solution containing 3-bromo-6-nitro-1H-indole (10.00 g, 41.49
mmoles). Cool this mixture to 0 °C, and while stirring add diisopropyl azodicarboxylate (13.98 mL, 70.53
mmoles) as a solution in dichloromethane (30 mL) over a period of 45 min, Afer the addition is complete
remove the ice bath and aliow the zeaction to stir for 3.5-4 br at ambient temperature. Concentrate the crude
reaction mixture in vacuo and purify the resulting oil via flash chromatography (silica gel, load 30%
Cﬂgclzlﬁexane run 15%-35% CHLCl, gradient in hexane). To obtain 8.83 g (72%) of productas a yellow
crystalline solid. "H NMR.(CDCls) 3 8.34 (d, 1H, J = 2.0 Hz), 8. 04 (dd, 1H, J= 8.8, 2.0 Hz), 7.59 (d, 15, T
= 8.8 HZ), 7.45 (8, 1H), 4.47 (sextet, 1EL, Y = 6.9 Hz), 1.89 (quintet, 2H,]=6.9Hz), 1.53(d,3H, =69
H7), 0.84 (1, 35, J = 7.5 Hz); MS (AP1 ES+) m/e 297 (M + 1, "Br), 299 (M + 1, ¥'Br).

3-Bromo-1-[(R)-sec-butyl]-6-nitre-1H-indole (3", R1 = (R)-sec-Bu);
' ' Br

N

O\H 5-\\

Method BB Add triphenylphosphine (20.64 g, 78.69 mmoles and (S)-2-butanol (6.11 mL, 66.52
mmoles) to a dichloromethane (400 mL) solution containing 3-Bromo-6-nitro-1F-indole (10.02 g, 41.57
mmoles). Cool this mixture to 0 °C, and while stirring add difsopropyl azodicarboxylate (10.71 mL, 54.02
mmoles) as a solution in dichioromethabe (20 ml) over a period of 15 min. After the addition is complete
remove the ice bath and allow the reaction to stir for 3.5-4 hr at ambient temperature. Concentrate the
crnde reaction mixitre i vacuo and then purify the resulting oil via flash chromatography (silica gel, load
30% H,Cl,/Hexane; run 15%-35% CH:Cls gradient in hexane) to obtained 8.46 g (68%) of product as a
yellow crystalline solid. "HNMR (CDCls) § 834 (d, 1H, T=2.0Hz), 8.04 (I, 16, ¥ = 88,20 Hz), 7.59
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389.0 (MtNl'i 4) 39 M= 0 CM cycl onal pyl

Cycl opropanesul foni c acid [3-(4-cyanophenyl)-1

-rrethyl -11l-indol -6-yll-anmde C, E, 1 369.0 (M:NEI 4)
i - Pr CM Thi ophene-2-sul fonic acid

Wq@(ﬂ(%%@?ano 3- fluoro-phenyl)-1- PCT/US2007/060626

i sopropyl-1Hindol 6-y13-amde C. E, | 457.0 (M FNH 4)

41 i-Pr CN cycl opro PYlI Cycl opropanesul foni c add
[ 344- cyano- 3- fluoro-phenyl)-1-

‘i sopropyl -1 Hindol 6-yl]-amde O, E, | 415.0 . ( MENU 4)

43 i-Pr 2N--CN\ S... ) MeNE[3-(5- Oyano-
t hi ophen-2-y1)-1- isopropyl-1Hindol 6-y1]-
met hanesul fonamide C. (1, | 360.0 (WED -31- Ex R R3
RO AR 55,65 (s, 1f B (semils, 1867 =6:91k2), 1.89-(quintes, BHL ¥ = 6.9 1), M3 (4, 3L J

= 6.911z), 0.84 (t, 3H, J = 7.5 H2); MS (APLES+H) m/e 297 (M + 1, ™Br), 299 (M+ 1, *'Br).

I—Isoprnpyl-ﬁ—lﬁtro—S-(4,4,5,5-tetramethy-[1,3,2]dioxaborolan—2—yl)—IH—indole (4, R1=iPr)

Method DD Charge a 500 mL flask with vacium dried potassium acetate {37.30 g, 382.00
mmol), 3-bromo-1-isopropyl-6-mitro-1H-indole, 3? (32.40 g, 114.50 rmmol), bis(pinacolato)diboron {40.71
-8 160.00 mmol), PACL(dppf)z CH-Clz (12.75g, 15.64 mmol), and achydrous dimethyl sulfoxide (430 mL).
Warm this mixture with an oil bath to 85°C and allow the mixture to stir overnight, Cool the dark colored
reaction mixture to ambient temperature, quench with ample water and extract the resulting aqueous
mixture with dichloromethane. Wash the combined extracts with water and brine. Pry the resulting
organic layer over sodium sulfate, ﬁltér and concentrate the filtrate in vacuo. The resulting impurs oil is
punﬁed by flash chromatography (silica gel; load SO%CHQCIJHexane; run 2.5% to 20% ethyl acetate
gradient in hexanes). The material from this columm can be repurified by flash chromatography (silica gel,
30%-60% CTLCl, gradient in hexane) to provide the product (22.7 g, 60%) as a yellow crystalline solid. 'H
NMR (CDCL3) 3 8.32 (app. s, LH), 8.03-8.04 (m, 2H), 7.90 (s, 1H), 4.69-4.79 (m, LH), 1.56 (d, 6H, J = 6.7
Hz), 135 (br 5, 12H); MS (APIESt) m/e 331 (M+ 1)

5—(l—isopropyl-ﬁ-nitro-IH-indoI—3—yl)~pyridine—Z—carbonitrile (5, R1==i-Pr, R3 = 2-cyanopyridine)

This compound was prepared from 1 -isopropyi-6-nitro-3-(4.4,5 S-tetramethyl-{1,3,2]dioxaborolan-
2-y1)-1H-indole (4, R1=1-Pr} and 5-bromo-2-cyanopyridine using Method D described below. LRMS
(AP ES+) = 307.0 (M. '

Alternatively the nitro group can be converted to the sulforiamide on the indole core fo provide
intermediates having the structure as compound 100 in Scheme 1 above using. either Method H and
Meihod I for 6-amino-1-isopropyl-3-(3,4.5-trifluoro-phenyl)-1ii-indole and N-[1-Isopropyl-3-{3.4,5-
trifluoro-phenyl)-1 H-indol-6-yl]-methanesul fonamide (6, R1 = i-Pr, R3 =3 4,5-rifluoro-phenyl, R6 = Me),
respectively, described below. '

4—(1—isopropyl—ﬁ-nitro—1H—ind01-3—y1)-benzonitrile (5, R1= i-Pr, R3 = 4-benzonitrile)

Method C Combine 3-bromo-1-isopropyl-6-nitro-1#-indole, 3, (350 mg, 1.24 mmmol), tris-
(dibenzylideneacetone) di-pelladium (0) (110 mg, 0.12 mmol), tri-+-butyl phosphonium teteafluoroborats
(70 mg, 0.24), 4-cyanophenylboronic acid (364 mg, 2.48 mmol), potassivm fluoride (216 mg, 3.72 mmoof)
and tetrahydrofuren (6 mL) under a nitrogen atmosphere in a 50 ml flask, Heat the reaction mixture to 40
°C for 18 hours. Cool the reaction mixhre to room temperature and filier through a celite pad. Wash the
cetite pad with ethyl acetate (200 mL). Then collect and concentrate the filtrates. Purify by precipitating or
crystallizing from ethyl acetate to give 260.2 mg of the title compound (69 %). LRMS (AP ES+)=306.0
(M ED).
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N43- (5- Cyano- thiopben-2-yl1)-1isobutyl-111-i ndol -6-
yfl - nmethanesul fonamde C, G | 374.0 (M+1ll) S 0 CN
Me N-[3-(4-Cyano-3-' fluaro-phenyl)-1-

i sobutyl-111-indol-6- yl]- n3ethanesulfonatnide C

WO 20H987888 (\u- M 4) 70 .CN ---,N Me Me RES s So07/060626

N-[ 3-(6-cyanopyridin-3-y1)-1-0 -

et hyl - propyl ) - 1Hi ndol- 6-y1j - net hancsul f onam de
hydrochloride (S)-N[1 -sec-butyl-3-
(6-cyano-pyriclin-3- yl1)-1H-indol -6-yl]-

nmet hanesul f onar ni de hydroch”jri de C, F, | C F, |
383.0 369.0 101 ..---1 ..... 1/2cri CN 102

....a.CN M¢ (R -NL11-sec-butyl-3- (6-cyano-pyridin-3-

yl)- 141 -i.ndo] - 6= - le§ © ki 18 Qitro-
cF {lith({ggg.ljgd?%gﬂhb‘t %M@N@[ _t‘J 6{&%&9;1%?&&%&@01@&;&@1@&1&0

piFritdely G BL y it (194-56%30956'5@‘% a?ib_()fﬂn afid { 'ZSén_ni?}) ]aqd KF-2H,0 (141 mg, 1.5
@) e st f1f4pivant inde NC, Hel the Fea@Bilmigure to 80°C and stir it at that temperature
overnight. Evaporatc the solvent vacuum, Dissolve the residuc in ethyl acctate (10 mL), then wash with

water (3 mL). Conceniration the organic layer and purify vsing coluron chromatography give desired
compounds (50-80%).

2-Flnoro-4-(6-nitro-11-indol-3-yl)-benzonitrile (9F)

A. Dissolve 2-Fluoro-4-bromobenzonitrile (200 g, 590 mmol, 1.00 eq.) and triisopropyl borate
(228 g, 1188 mmol, 1.2 eq.) in 700 mL of THF and 1400 L of toluene. Cool the mixiure with a dry
ice/acetone bath to an internal temperature of -75 °C.  Slowly add n-Buli (396 mL. of a 2.5 M solution in
hexanes) over a period of 2 hours. After addition is complete, a lig';ht-r'ad1 thin slurry ocours.  Let the
sofution stir at -74 °C for 15 minutes, allow the solution to warm to 20 °C and then quench with 1500 mL
of 25 MHCL. Let the solution warm to RT. Separate layers, extract the aqueous layer with EtOAC, dry
the combined organic phéses with NapSOy,, filter aﬁd concentraie in vacuoe to vield a Hght-brown solid.
Triturate the solid with hexane and transfer to a scintered glass furmel. Rinse with hexane one more iime
1o obtain & pale-yellow [lirate. Stir the light-brown solid with cold CH,Cly and filter. Rinse with & small
volume of CHQCIE 1o yield an off-white solid and a brown fltrate. Dry the solid in & vacuum oven at 40
o and dred to vield 112g (679 mmol, 69%) of 3-fluoro-4-cyanophenylboronic acid as an off-white solid.

B. 4—(1—Banzenasu]fonyl—6—nitro—1H—indol—3—jri)—24ﬂuoro-benz01ﬁtrﬂe from 1-benzenesulfonyl-3-
bromo-6-nitro-1Aindole, 7, and 3-fluoro-4-cyanophenylboronic acid vsing Method AA: Pdx{dba)s, [(t- -
Bu,)PHIBE,, K;COs, THE, H;0. Punify by precipitation from EtOAc/hexanes, Remove the benzenesulfonyl
protecting group using TBAF and THF as described for A(6-nitro-1H-indol-3-yl)-benzonitrile (9) below.
LRMS (API ES-) = 280.0 (M-1).

1-Tsopropyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2 -¢1)-1H-indol-6-ylamine
Methed P Add a solion of 1 -isopropyl—6—niu-o—3~(4,4,5,5—tetxmetby—{1,3,2]di0xabor01‘an—2-yl)-

1TT-indole, (4, RL =1i-Pr) (14.48 g, 43.88 mmol) in ethanol 1o a suspension of 5% palladium on carbon (1.44

g) and ethanol in 2 Parr reaction bottle. Place the contents of the reaction bottle under a hydrogen
atmosphere (60 psi) and shake on a Parr shaker ai room temperatire for 18 hr. After 18 b, filter the
contents of the reaction vessel through a pad of Celite, and concentrate the resulting filtrate in vacuo. The
resulting crude, light-pink, crystailine material (11.84 g, 90%) can be used without further purification. 'H
NMR (DSMO-ds) § 7.39 (s, 150, 7.39 (4, 1E, I =83 Hz), 6.54 (4, 11, T= 1.8 Hz), 6.41 (dd, IEL J=8.3 -
Hz, 1.8 Hz), 4.73 (br s, 2H), 437 (septet, 11, J= 6.8 Hz), 1.37(d, 61L, I = 6.8 Hz), 1.23 (br s, 12H); MS
(APIES+H) m/e 301 (M + 1),
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phgnyl) -1-isopropyl I Fl-indol-6-ylkamde C, E, | 422.0
(1°41-1-0 -32- Ex. R R3 126 Nane Prep. 1 Anal. t 78
1-Pr .."),.--CN\ N\ CH3 M

18-

N-[1-Isopropyl-3-(4,4,5,5-tetramethyl-{1,3,2]dio xaborolan-2-yl)-TH-inde}-6-yil-m cthanesulfonamide
(4-A, R1=i Pr, R6 = Me).;

Method I Charge a round bottom flask with 1-isopropyl-3(4,4,5,5 “letramethyl-
[1,3,2]dioxahorolan-2-y1)-1H-indol-6-ylamine (11.83 g, 39.43 mmol), dichloromethane (400 mL) and
pyridine (6.40 mL, 78.87 mmol). Cool the resulting solution to 0°C; while stirring stowly add
methanesulfonyl chloride (12.20 mL, 157.73 mmol). Allow the reaction to stir overnight and reach ambient
temperatore. Quench the reaction with saturated aqueous sodium bicarbonate. Extract the resulting
aqueous layer with dichloromethane. Consbine the combined extracts and wash the combined extracts with
saturated aqueous sodium bicarbonate, water end brine, dry over sodium sulfate and concentrate ir vacuo.
Purify the resnlting solid on a by flash chromotography (silica gel; 65%-100% dichloromethane gradient it
hexane then gradient to 2.5% ethyl acetate in dichloromethane) to provide 12.0 g (80%) of the product as a
Tight pink solid foam. 'H NMR (CDCl) & 7.96 (d, 1H, J =84 Hz), 7.69 (s, 1H), 7.39 (4, 15, J= 1.9 Hz),
6.88 (dd, 1H, J = 8.4 Hz, 1.9 Hz), 6.38 (brs, 1H), 4.56 (sei)tet, 1H, Y= 6.8 Fiz), 2.91 (s, 3H), 1.49 (d, 61, J
= 6.8 Hz), 134 (s, 12H); MS (IS-) m/e 377 (M - 1).

1-isopropyl-6-nitro-3-(3,4,5-triflnore-phenyl)-1-indole (5, R1=i-Pr, R3 = 3,4,5-trifluoro-phenyl)

Method D Combine 1~isopropy1—6—nitro-3_—(4,4,5,5—tatrame’l:hyl—{1,3,Z]dioxaboroian—z—yl)-lﬂ-
indole (4, R1 =i-Pr) (328 mg, 0.98 mmol), lithium chiorids (125 mg, 2.94 mmol), 3,4,5-
trifiuorobromobenzene (240 pL, 1.96 mmol), toluene (4 mL}, ethanol (4 mL) and 2M aquecus sodiom
carbonate (1.7 mL, 3.43 mrool) in a 50 1L flesk fitled with 2 roftux condenser. Place the flask under a
nitrogen zimosphere and add tetrakis(triphenylphosphine) palladivm(0) (58 mg, 0.05 mmof). Heat the
reaction mixtare to reflux for 4 hours, then cool to room temperature. Filier the solution through a celite
pad and wash the pad with ethyl acetate (S0 mL). Wash the combined filtrates with saturated agqueous
godium bicarbonate (20 mL), water (20 mL}, brine (20 mL). Dry the resulting organic solution over Na-
S0, and filter. Concentrate the fltrate, and adsorb the resulting residue onto silica gel. Chromatograph
the residue on a silica gel column eluting with dichloromethane in hexane (2-50 viv %) to give 140.7 mg of
the title compound (43 %). LRMS (API ES+) = 335.0 (M~H).

4-(1-isopropyl-6-nitro-1H-indol-3-yl)-phthaloniirile (5, R1 =i-Pr, R3 = phthalonitrile)

Method O Place 1-isopropyl-6-nitro-3-(4,4,5,5 -teiramethyl-[1,3,2]dioxaborolan-2-y1)-1H-indole
4(107 mg, 0.324 mamol), 4-iodophthalonitrile (246 mg, 0.968 mmol), PA(OAC). (11 mg, 0.049 mmol} and
tricyclohexylphosphine (22 mg, 0.078 mmol) in a 50 mL under an atmosphere of mitrogen. Add acetonitrile
(4 mL) and bubble nitrogen through the solution for 15 min, Add cesium fluoride (446 mg, 2.936 mmol),
placs the reaction vessel in an oil bath that is pre-heated to 90°C and stir for 30 min. Cool reaction to room
temperatutre and pour into water (15 L) and extract the aqueous with CHzClz (2 x 15 mL). Dry the
resulling organic solution over Na»SOy, filter and concentrate in vacuo. Triturate the resulting residue with
CH,CL, and hexanss to afford 102 mg of the title compound (95 %) as a yellow solid. 'H NMR. (DMSO-dg)
5 8.705 (s, 1H), 8.640 (d, 181, J=2.1 Hiz), 8.506 (4, 1H, /~1.8 Hz), 8.280 (dd, 1H, J=1.8,85Hz),8.191 (d,
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W8yl fonarnide R H | 341.13 (MH) 1088007060626
411) o Me N-(3- Benzo[ 1, 3)di oxol-5- yl-1-isopro
pyl-111-i ndol-6-yl)- nethanesul fonam de R, H |
373.0 (M6H) 110 i-Pr 00 OV Me N 11-1sopropyl- 3-(2-
met hoxy- phenyl ) -1Hindol-6-yl]- net hanesul fonam de
R H | 359.14 (MtH) 111 i- Fﬁl 140

N43- (3-Acetyl - phenyl)-1-isopropyl - 111-i ndol- 6-y11-
nmet hanesul fonamde R, H | 371.47 (M+tH) 112 i-Pr O
B 751 12, 8.137 (@, 1H, J=8.5 Hz), 8.015 (dd, 1H, /2.1, 9.1 Hz), 5.072 (quin., 15, J=6.7 Hz), 1.511

(4, 6H, = 6.7 Hz).

4-(1-isopropyl-6-nitro-1 F-indal-3-yD-3-methyl-5-carbenitrile-thiophen-2-y1 (5, R1 =i-Pr, R3 =3
methyl-5-carbonitrile-thiephen-2-y1)

Method AA Combine 1-isopropyl-6-nitro-3-(4,4,5,5 “tetramethyl-[1,3 2]dioxaborolan-2-y1}-1H-
indole (4, R1 = i-Pr) (1.1 g, 1.00 equiv; 3.5 mmoles), 5-bromo-4-methyl-2-thiophene carbonitrile (0.7 g;
1.00 equiv; 3.5 mmoles), and potassium carbonate (1.0 g, 2.2 equiv; 7.6 romoles) in THE (10 mL} and
water (5 ml). Sparge the mixture with N, for 20 minutes with a constant stream of sub-surface N,. Ther
add tris(dibenzylideneacetone)dipalladium (0) (158 mg, 0.05 equiv; 170 ymoles)and tri-t-
butylphosphonium tetrafluoroborate (101 mg, 0.1 eqniv, 350 pmoles) and heat the mixture to 40 °C sealed
under N> Monitor the reaction using TLC (30%EtOAc/hex); when no starting material remains, cool the
mixture to room tempetature and add 10 mL ethyl acetate. ‘Wagh the mixtire with water, then brine and
dry over MgSO,. Remove MgSO, by filtration, and concentrate the filtrate in vacuo to yield a solid.
Recrystallize the solid from dichloromethane/hexanes, Yicld 0.789 g(70%). LRMS (APIES+)=326.0

(MHH).

1-Isopropyl-3-[5-(1-methyl-1H-tetrazol-5-yI)-thiophen-2-yi]-6-nitro-1H-indole
Method CC In a 50 mL flask fitted with a reflux condenser, combine 1-isopropyl-6-nitro-3-

- {4455 <tetramethyl-[1,3,2]dioxaborolan-2-y1)-1 E-indole (4, B.1 = i-Pr) (700 mg, 2.1 mmol), 5-(5-Bromo-

thiophen-2-y1)-1-methyl-1H-tetrazole ( 466 mg, 1.9 mmol), tris- (dibenzylideneacetone) di-palladivmn (0)
{17 mg, 0.019 mmol), and tricyclohexylphosphine (13 mg, 0.0047 mmo}) in dioxane (5.5 mL), Degas
under nitrogen atmosphere thres times; then add 1.3M aquecus potassium phosphate (2.5 miL, 3.2 mmol) in
2 50 mL flask fitted with a reflux condenser. Heat the reaction mixiure to 100 °C for 4 howrs. Cool the
reaction mixture to room temperature and dilute with water (20 ml) and ethyl acetate (20 mL); then
separate layers. Extract the aqueous layer three times with ethyl acetate (10 mL). Combine the organics;
dry over MgSOg; remove the solids by filiration; and concentrate the filtrate in vacuo. Purify by silica gel
column chromatograph ehting with ethyl acetate in hexanes to afford 0.3 g (39%) of the title material. 'H
NMR (CDCls) §8.39 (s, 1H), 8.09 (4, 1H, /9.1 Hz), 8.02 (d, 1H, /=0.1 Hz), 7.78 (4, 13, =3.9Hz), 7.75 ~
(s, 1), 7.28 (4, 1H, /3.9 Hz), 4.79 (quin., 1H, J=6.5 Hz), 4.37 (s, 3H), 1.62 (4, 6H, /= 6.5 Iz).

General Synthesis of Indoles For Use In The Present Invention
Scheme 2 below illustrates further synthetic strategies for preparing indoles 6 from-the indole
intermediates prepared above. Some of the methods listed in bold in the Scheme are described above; other
methods are described below afier the Scheme. )
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| 361.14 (M-H) 113 i-Pr 011 0 CH3 Me

N-[ 3-(4- Acetyl - phenyl)-1-isopropyl- 111-indol-6-y11-

E‘ %‘b‘@uffonam de R 11, 1. 371.14 (Ml 1) f%ﬁ’”?’%‘%?’““m
SO Me N-O-Isopropyl -3- naphthal en-2-y1-111
-indol-6-yl)- rnethanesul fonamde R, H | 379.15

(Mn) 115 i-Pr O Il F1 Me N Cycl opropyl-4(1-

I sopropyl -6-nmet h anesul ftnyl arni nol11-i ndol - 3-y1) - ben

zamide R H, | 412.17 -332kx. R R6 Nane Prep. t

Anal . f
Scheme 2 A
R3
It jou
o. .o RSEr; or R3C, or R3}, of R3OTE N RaSO»N N
B > {
. Pd,{dba),, [(1Bu);PHIBF, KF,THF (Methed C), or H 6 R
r6 N pdEPh,), K,CO, dioxansiwaler (Method J}, or
N Pd{OAc),, DBDP, dicxane {(Method @), or
% ﬂ R Pd,{dba), PCy,, K;PO,, THF (Method X), or
FC-1032 resin, K,CO,, EACH, H,0, microwave {Methed S), or
A {Metheds AA, or Methad B, or Method CC)
: : R3
¢ | RS0 m
R3B(CH .
m o - I
RG'Sbrﬁ N Pd,(dba)y, [{{Bu),PHIBF,, KF,THF (Method C), or 6

w0 X1 Pd,(dba)y, [(1BuPHIBF,, K;COy, THF, H.0 (Method AA)

1. Hy, PIO,, THF (Method E }; ar
1. H,, 10% PdIC, THF (Method F); or

R3 4 snClL-2H,0, DMF, 60°C (Methad G); or
Y 1. NaBH,, Ni{OAC),, MeOH, THF (Method H) N
. RSO, N
ON N

R 2. R6-50.C}, pyridine, CH,CL,, (Method I)

4-{6-amino-1-isopropyl-LA-indol-3 -yl}-benzonitrile

Method £ Placc 4-(1-isopropyl-6-nitro-1F-indol-3-yl)-benzonitrilc (4, R1 = i-Pr, R3=4-
benzonitrile) 250 mg, 0.82 mmol) in a 50 mL flask and add a suspension of platioum (M) oxide (16 rag) in
tetrahydrofirran {9 ml). Place the reaction under 1 atmosphers of hydrogen and stir until the starting
material is consumed. Filier through a celite pad and wash the pad with ethyl acetate (50 mb). Concentrate
the combined filiraies to give 225.0 mg of the title compound (99 %). LRMS (API ES+) = 276.0 (M-+H).

5-(6-amine-1-isepropyl- 1H-indol-3-yI)-pyridine-2-carbonitrile
Method F This cormpound can be prepared from 5 (1-<isopropyl-6-nitro-1H-indol-3-yl)-pyridine-

- 9:carbonitrile (4, R1 =i-Pr, R3 = 5-(2-cyanopyridine)) in a manner substantially gimilar to that described

immediately above for 4-(&amino-1-isopropy1—IH-ind01—3~y1)-benzoni1Iile except Degussa type E101
NE/W 10% Palladium on activated carbon can be used instead of platioum (X) oxide i Method E. LRMS
{API BS+)=277.0 (MAH).
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116 _L so CN C Me N-P-(3-Chloro-4- cyano-phenyl)-1-
i sobutyl-1Hindol -6- Y| nethanesul f onan de B G? 1
419.0 (MtNH 4) 93 i-Pr 401 OH ne N-[3-(4-Hydroxy-

-i sopropyl - 1Hindol-6-ylk
W%?’Vf}éﬁ‘éhl fonanmide R H, 1 345.13 (Mrh) 117PFT/BF200 060626

CN Me N[ 3-(3-Cyano- phenyl)-1-isopropyl -
11-1-indol-6-yl k inethanesul fonarnide C, F, 1 354.0
(Mr1D 118 i-Pr C Nss.CN 6 Me N-[3-(4-Chl om 5-
eyano: thi ophen-2-y1) - 1-i sopropyl -Lt indol- 6-y[]-
met hanesul fonarnide Ca, 1 #1.0 (MtNI1 4) 119 i-Pr
40 HMG Me N U-| sopropyl-3-(3- net hoxy-phenyl)
-ii i-lndol 6-yl k net hanesul fonam de R, H, 1 359.14
+

g 6—amm:(li -1sg'p2r(9pyi ].EPmdol—g' ll) Eﬁ;phene-% carhonitxiie

Method G Add N, N-dimethylformamide (2 mL) and tin(il) dichloride dzhydratc (992 mg, 4.40
mmof) to a 50 mL flask charged with 5 -(1-isopropyl-6-nitro-1H-indol-3-yD)- -thiophene-2-carbonitrile (4, R1
=3P, R3 =2- -cyano thiophene), (136.3 mg, 0.44 mmol) under anitrogen atmosphere. Warm te 60 °Cand
stir for 45 mimutes. Cool to room temperature and quench with saturated aqueons sodimm bicarbonate (15
mlL). Filter through a celite pad and wagh pad with ethyl acetate (100 mL). Wash the combined filtrates
with saturated aqueous sodium bicarbonate (20 mL), water (20 wL), brine (20 mL), dry (Na,5O04) and filter.
Concentrate the filtrate to give 107.9 mg of the title compound (87 %). LRMS (APT ES+) =282.0 (M+H).

6-amino-1-isopropyl-3~(3,4,5-trifluoro-phenyl)-1H-indole

Method B Combine 1-isopropyl-6-nifro-3-(3; 4 5-triffuoro-phemyl)-1 H-indole (4, R1 = i-Fr, R3
=3 4,5-trifhuoro-benzene) (136.1 mg, 0.41 mmol), nickel(10) acetate tetrahiydrate (204 mg, 0.82 mmol),
" tetrahydrofiran (2.5 mL) and methanol (2.5 mL) in a 50 mL flask. Add sodium borchydride (62 mg, 1.64
mmnl) in small portions. Qonce gas evelulion is compleie quench the reaclion wilh saturated aqueous
ammonium chloride (5 mL), dilute with ethyl acetate (10 mL), and separate the layers. Wash the organic
layer with saturated aqueous sodium bicarbonate (5 mL), water {5 tL), brine (5 mL), dry (N 2,80;), filter
and concentrate. This material may be used without further purification in the following preparation.

N-[1-1sopropyl-3-(3.4 5—h'iﬂuoro-phenyl)—lH—indoI—ﬁ-yl]-methanesulfonamide 6, R1=iPr,R3=
3,4,5-trifluore-phenyl, R6 = Me) '

Methoed I Combine 6-amino-1-isopropyl-3-(3.4 S—mﬂuoro-phenyl) -1 H-indole (116.6 mg, 0.38
mmol), prepared as described immediately above, dichloromethane (3.0 mkL} and pyndme (62 pL,0.76
wmimnol) under a nitrogen atmosphere in 2 25 mL flask. Cool the reaction to 0 °C and add methane sulfornyl
chioride (33 pL., 0.42 mmol). Allow the reaction to warm t0 RT while stirring for 3 hours. Quench reaction
with saturated aqueous sodium bicarbonate (5 mL), dilute with ethyl acetaie (10 mL) and separate the
layers. Wash the organic layer with water (5 mL), brine (5 mL), dry (Na,50,) and filter. Concentrate the
filtrate and adsorb the crude product onto silica gel. Purify by silica gel chromatography ehuting with ethyl
acetate in dichloromethane (0-5 v/v%) to give 95.1 mg of the itle compound (61 %). LRMS (APIES+) =
383.0 (M+H).

N—[3-(5-Chloro—thiophen-Z-yl)-l-isopmpyl—lHuindol—G-yl]—methanesulfonamide (6, R1=1i-Pr,R3 = 5-
chloro-thiephen-2-yl, and R6 = methyl)

Method J Place N-[1-isopropyl-3-(4,4,5,5-tetramethyl{1.3 Z]dioxaborolan-2-y1)-1 H-indol-6-y1]-
methanesulfonamide (266 mg, 0.70 mmol), potassium carbonate (242 mg, 1.75 mmol), 2-brome-5-chloro-
thiophene (207 mg, 1.05 mmol), dioxane (6 mL) and water (1 mL), followed by addition of
tetrakis(triphenylphosphine) palladium (0) (20 tog, 0.018 mmol) in 2 sealed tube under nitrogen. Heat the
reaction nuixture at 100 °C overunight, then cool to room temperature. Dilute the reaction mixture with ethyl
acetate, and sequentially wash the resultmg mixture with weter and brine. Dry the organic layer over
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Me N-P -Isopropyl-3-(3- vinyl-phenyl)-1
H i ncl 0l1-6-yl)- nethanesul fonamde R It 1 355.15
(M -EFlI) 121 i-Pr H3GN'Ns% ... .. -CN )47-/ Me
N-'%B 5- Cyano- 2- net hyl-2H pyrazol - 3- y1)-
A8#8%py| - 1H- i ndol- 6- A- met hancsul f onar ni dBCHUSBBEY(626
0'41-14) 122 i-Pr CN i - Pr Propane-2-sul fonic acid
[ 3- (4-eyano-3- fluoro-phenyl)-1- isopropy/-1Hindol-
6-yll-arnide Db G 1 417.0 (MtNH 4) 123 i-Pr S CN Et
Et hanesul fonic acid fluoro-

[ 3- (4- cyano- 3- phany1) - 1-i sggnpyl - 1H i ndol- 6-yl kani de
i1, 0, 1 4013 (I\/HNH4) 124 i-Pr \ N/ Ns.,) CN M
N-[ 3- (5- Q/ano - et hyl - 2H pyrazol - 3- T
]%/ggl.;%)ll RS t¥e crddﬂemg& sﬁca%lal]colurﬁﬂﬂu%ﬁﬁﬁ%@ﬂ&fﬂyﬁﬁetate
(gradlent)toglve 89 mg (34%) ol the title cornpound. I NMR (CDCls) 8 7.79 (d, 1H, J= 8.3 Hz), 7.42 (d,
16, J= 1.8 H=), 7.35 (s, | H), 6.97 (dd, 14, J = 2.0, 8.6 Hz), 6.93 (d, 1B, /= 4.0 Hz), 6.88(d, 1H, /=40
H), 4.50-4.67 (m, 1H), 2.97 (s, 3H), 1.52(d, 6H, J= 6.6 Hz).

Alternatively the R3 substituent can be attached to the indole 3 position using Methed Q described
below for N-{'3(2-Cyano-phenyl)-1 -isopropyl-1H-indol-6-¥1] -methanesulfonamide (6, R1=iPr,R3=2-
cyano-phenyl, R6 = Me}).

N—[S-'-(Z-Cynno-phenyl)—-l-isopropyl-iﬂ-indol-ﬁ-yl]-methanesulfonamide (6, R1=1iPr, R3 2 - cyano-
phenyl, R6 =Me)

Method Q Add N-[1-isopropyl-3-(4,4,5 5-tetramethyl-[1,3,2]dioxaborolan-2-y1)-1H-indol-6-y1]-
methanesulfonamide (50.0 mg, 0.132 mumoles), 4-bromo-3-methyl-benzonitrile (51.8 mg, 0.264 mmoles),
PA(OAC), (4.25 mg, 0.018 mmoles; 4.25 mg), 2—(diphény1phosphino)—?.'—(N,N~dimethylanﬁno)hiphenyl
(11.5 mg, 0.030 mmoles), potassiinn phosphate (84.2 mg, 0.396 mmoles), and 1,4-doxane (1.00 mL) to 2
10 ol microwave vessel, equipped with a stir bar. Purge the reaction mixture with nitrogern, and then seal
the vessel with a cap. Place the vessel in a microwave reactor at 150°C for 15 min at 250 W heating.
Monitor the reaction using LC/MS. Cool the reaction to ambient temperature and quench with satrated
aqueous armmonium chloride. Extract the resulting mixture into ethyl acetate. Wash the combined extracts
with saturated aqueous ammeonivm chloride, water and brine. Dry the resulting solution over sodinm
sulfate (granular) and concentrate in vacuo. Disssolve the resulting solid in dichloromethane and purify on
a chromatotron (IMM silica gel plate) 0-2% ethyl acetate gradient in dichloromethane. A second
purification may be necessary. This time purify the roaterial with 30-40% ethyl acetate gradient in hexane
to provide N-{3-(4- Cyano-2-metiyl-phenyl)-1-isopropyl-11- mdol-6~y1]-me‘thanesulfonam1de, 35 mg (75%)
a5 an off white solid, *H NIMR (CDCls) 8 7.58 (s, LH), 7.45-7.52 (m, 3H), 7.41 (d, 1H, J=8.4H2), 7.25 (5,
1H), 6.9 (dd, 1H, J=8.4, L.7HzZ), 6.52 (s, 1H), 4.65 (septet, 1H, J= 6.7HZ), 2.98 ( 5, 3H), 2.34 (5, 3H), 1.55
(d, 6HL, J = 6.7Hz); MS (18-) m/e 377 (M - 1).

N—[S-(2-thioamide-phenyl)—l-isopropyl-]H—indoI—ﬁ-yl]-methanesu]fonamide 6, R1=iPr,R3=2-
thipamide, R6 = Me) ’

The cyano (or nitrile) substitutent of N-[3 +(2-cyano-phenyl)-1-isopropyl-1H-indol-6-y1}-
methanesulfonamide can be derivatized to a thioamide group using L.awesson reagent according to a
modified procedure described in: Thomsen et al. QOrg. Synth. 1984, 62, 158; K. Clausen ot al. I, Chem. Soc.
Perkin Trans. I, 1984, 785; and Shabana. R ; Meyer, HLI.; and Lawesson, R.-O. Phosphorus and Saifor,
1985,25,297.

Example 178 N—[3—(6-cyano-S-ﬂuoro-pyridin—&yl)—l-isoprop_yl—lH—indol—6-yl]~methanmn1fonamide
Method X Bubble N, through a mixture of N-{1-isopropyl-3-(4.4.5,5-tetramethyl- '
[l,3,Z]dioxaborolan-Z-yi}aIH-indo-G—yl]-mathmemﬂfonanﬁde {0.186g, 0.493 mmol), 5-bromo-2-cyano-3-
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yI ) - 1-| sopropyl -1Hi'ndol- 6-yl] - net hanesul f onam de AA,
1 374.09 (M+H) 126 i -Pr |n(]\ll\/bN13 (491
P ngzo%wgsuszs

WC’f%“WcSqSZ)“sﬁhenyl) 14 sopropyl-111-inclol -

yfl-nmet hanesul f onarnide AA, 0,1 . 379. 07 (MH 127
n-Pr S CNCI Me N [3-(3-Chloro-4- cyano-phenyl)-1-
propyl-1H i ndol-6- Anmetbanesul fonarnide C, G 1 386.1
(MH 128 i-Pr 411) CHF 2 Me N-[3-(4-

Di fl uoronet hyl - phenyl) - 1- r%q’()propyl 111-indol - 6-y1] -
rnet hane, sul fonarnide D, F, 1 377.1 (MF) 129

. finoropyridine (0.090 g, 0.448 mmol), KzP04 (1.3 M) (0.60 mi), and dioxanc (1.2 ml) for 5 mimstes, Add

tricyclobexylphosphine (3.0 mg, 0.011 mmol) and Pd,(dba); (4.1 mg, 0.0045 mmol). Seal the tube and stir
at 100 °C for 18h. Afier cooling to room temperature, extract with EtOAc and wash with NatCO;. Dry the
organic phase with Mg80,. Purify the crude residne using silica gel chromatography to give 0.112g (67%
yield) of the title compound, MS: 373.0 (M+H)

N-{3-(3,5-Difluore-4-hydrexymethyl-phenyl)-1-is opropyl-1H-indol-6-y1}-
methanesulfonamide
Method 8: Weigh N—(3-Bromo-1—isopropyl-IH—indol-ﬁ-yl)—msthanemﬂfonanﬁde (100 mg, 0.302 mmol)
and 2-fiuoropyridine-4-boronic acid (42.5 mg, 0.302 mmol) mto 2 10 ml microwave vial. Add ethanol (4
ml) and the 1 N potassium carbonate solution (847.4 mg, 0.362 ml, 0.362 mmol). Add the FC-1032 1esin
(19.3 mg, 9.1 pmol, 0.47 mmol/g) and cap the vial. Microwave at 110 °C for 1S minutes. Filter the
reaction, and concentrate i vacuo. Purify by Isco on silica (0-50% EtOAc/hexanes), Concentrate to afford
the title compound (127 mg, 55%). TH-NMR (DMSO) is consistent with product.

The syntheses of various substituents that can be attached to the indole 3 position or the N-1 position are
described below.

3-Amino-5-breme-pyridine-2-carbexylic acid amide: Add NaBH, (0.663g, 17.5 mmol) in small portions
to a methanol solution (50 mL) of 5-bromo-2-cyano-3-nitropysidine (2.00g, 8.77 mmol) and nickel (I1)
acetats tetrahydrate (4.37 g, 17.5 mmol) at 0 °C. After stirring at room Tﬂmpm'afure for 20 min, add water
and BtOAc. Pass the mixture through a pad of celite. Exiract with EtOAe. Dry the combined EtOAc
exiracts over MgSO4. Purify the crude product using silica gel chromatography to give 0.75 g (40% yield)
of 3-amino-5-bromo-pyriding-2-carboxylic acid amide. M3 216.0/218.0 (MHH)

5-Brome-3-fluoro-pyridine-2-carboxylic acid amide: Stira solution of 3-Amino-3-bromo-pyridine-2-
carboxylic acid amide (0.75 g, 3.47 namol) and nitrosonim tetrafluoroborate (0.487 g, 4.16 mmol} in
dichlorommethane (50 m) at 23 °C for 18 howrs. Evaporate the solvent. Azeotrope the residue with toluene.
Suspend the residue in toluene (20 ml) and reflux for 2 hours. Concentrats the mixtﬁrc and purify the crude
product by silica chromatography (10-100% EtQAc/Hexane) to afford 5-bromo-3-fluero-pyridine-2-
catboxylic acid amide (0.378 g, 50%). MS: M= 221.0.

5-Bromo-2-cyane-3-fluoro-pyridine: Stir a mixture of 5-bmmo—3—ﬂucro—pyrid.ine—2—carboxylic acid
amide (0.375 mg, 1.71 ramol) and NaCl (0.120 g, 2.05 mmol) in CH,Cl, (20 ml). After 15 minutes, add
POCls (0.795 ml, 8.55 mmol) and reflux the mixture overnight. Cool the mixture to room temperature, and
ditute with CH,CL; wash with saturated NaHCO; solution, dry over (MgS80,). Purify the crude product
using silica chromatography (0-50% BtQAc/Hexane) io produce 0.25 g (73% vield) of 5-bromo-2-cyano-3-
flyoro-pyridine. .
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5-Bromo-2-cyano-3-methoxy-pyridine: Mix sodium methoxide (141 mg, 261 mmol) and 5-bromo-2-
cyano-3-fiuoro-pyridine (105 mg, 0.52 mmol) in THF (5 mlL) and reflux for 18 h. Add pH 7 phosphate
buffer solution and exiract with EtOAc. Dry the BtOAG extracts over MgSO,. Remove the drying agent
and evaporate the filtrate. Purify the crude produet using & silica gel chromatography and elute with

RtQAc/hexane (0 to 30 %) to give 77 mg (69% yield) of 5-hromo-2-cyano-3-methoxy-pyridine.

5-Brome-2-cyano-3-chloro-pyridine: Add NaNO, (33.0 mg, 1.20 mmol) to a suspension of 3-amino-5-
bromo-2-cyanopyridine (198 mg, 1.00 mmol) in 37% HCl (2.00 ml) and H20 (0.5 ml} at 0 °C and stir for 1
hour. Add copper powder (15 mg) and reflux the mixture for 30 mimutes. Cool the mixiure and, quench
with ice, basify with SN NaOFL Extract with EtOAc and wash the organic extract with brine, dry over
MgSQ4. Purify crude product using silical gel chromatography and elute with (0-30% EtOAc/Hex) to
produce 110 mg (50% yield) of 5-bromo-2-cyano-3-chloro-pyridine.

4-Bromo-naphthalene-I-carbonitrile: Sonicait a suspension of 4-brome-naphthalen-1-ylamine (0974 g,
4,386 mmol) in water (6 mL) and concentrated HCl (2 L) for 10 minutes. Cool the resulting suspension -
i0 0°C. Slowly add sodiurn nitrite {0.336 g, 4.869 mmol) in waler (2 mL) at a rate to maintain the
temperatare below 5°C. Stir the resulting mixture for 30 minutes, and then neutralized with solid sodium.
bicarbonate. Add the resulting solution portion-wise to 2 solution of potassium cyanide ©.717 g, 11010
mmol) and copper cyanide (0.464 g, 5.181 mmol) in water (10 mL). A precipitate forms. Heat the reaction
mixture to 70°C Tor 30 minutes, then extract the aqueous reaction mixiure with ethyl acelate (3 x20 mL).
Combine the organics layers and wash sequentially with water (30 mL), saturated ammondum chioride (30
t1l), and sodium bicarbonate (30 mL). Dry the resulting organic layers with (N; a2804); remove the solids
by filtration; and concentrate the filtrate #z vacuo. Purify the resulting residue by flash ¢hromatography
with a gradient of hexanes to 20% ethyl acetate in hexanes o aiford 0.864 g (85%) of 4-bromo-
naphthalene-1-carbonitsile as a light brown solid. YH NMR (CDCly) § 8.314 (dd, 1H, J =24, 7.0 Hz),
8235 (dd, 1H, J =24, 7.0 FIz), 7.836 (d, 1H,J="7.6 Hz), 7.728 (m, 3H).

4-Bromo-2-fluoro-henzamide: Charge a flask with acidic alumina (A1,0s) (3.03 g, 29.718 mmol) and
methanesulfonic acid (10 mL). Heat the resulting solution io 120°C, and add 4-bromo-2-fluorobenzonitrile
(2.00 g, 9.999 mxmol) int one portion. Stir the resulting mixture for 30 minutes, then cool the reaction to
room temperature and pour it into water (S0 mLL). Extract the agueous mixture with dichloromethane (3 X
30 mL). Combine the organic extracts; dry over (N2,50,); remove the solids by filtration; and concentrate
the filtrate in vacuo, effording 2.14 g (98%) 4-bromo-2-fluoro-benzamide as a white solid. T NMR
(DMSO-dg) § 7.706 (d, 2H, J = 21.1 Hz), 7.598 (dd, 1H,J=1.9, 10.1 Hz), 7.557 (d4, 1H, J= 8.0, 8.0 Iiz),
7.446 (ddd, 1H, J=0.4, 1.9, 8.1 Efz).

5.(4-Bromo-2-floure-phenyl)-1H-ietrazole: Charge a flask with 4-bromo-2-fluoro benzonitziles (3.0g,
15.0 mmol) and ezidotributyltin (10g, 30.0 mmol). Heat the mixture to 80 °C for 24 bours, then cool the
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reaction mixture and dilute it with 15 mL of diethy] ether. Pour the resalting sohmon into 15 mL of diethyl
efher saturated with gaseous hydrochloric acid. Remove the resulting solid by filiration and wash the solids
with hexanes to afford 3.1 g (85%) of the title material. LRMS (API ESt)=243.0 (MtH).

5—(4~Bromo-2-ﬂouro—phenyl)-l-methyl—lH—tetrazole: Add dry DME to sodium hydride (0.2 g, 4.8
mmol), which was previously washed three times with hexanes, Cool the resulting suspension to 0°C and
add 5-(4-Bromo-2-flouro-phenyl)-1H-tetrazole (1.0 g, 4.4 mmol) portion wise. Stir the mixiure for 30
minutes then add methyl iodide (0.68 g, 4.8 mmol), and contirme to stir the reaction at room temperature;
monitor the Teaction viz TLC. When conplete, quench the reaction with 10% NaHS0, (50 mL); dilute with
ethy acetate (50 mlL); and separate the layers. Extract the aqueous layer three times with ethyl acetate (25
ml), Combine the organic layers; and dry over MgS0,, Remove the solids by filtration and concentrate the
filteate in vacuo. Chromatograph the residue on a silica gel cohumn eliiing with 20% ethyl acetate in
hexanes to afford 0.68 g (65%) of the title material. LRMS (AP1 ES+) = 239.0 (M+H).

5-Bromo-4-methyl-2-thiophene carboxamide: Combine methyl 5-bromo-4-methyl-2-thiophene
carboxylate (5.0g, 1.0 equiv, 212 mmol) and 7N NH, in MeOH (50 mL) in a flask. Heat the mixture ina
sealed tube to 100 °C for 18 hours. Purify the residue on silica gel using 30%FiOAc/hex elution stepping to
0% E1OAc/hex slution. Isolated 0.7 g (64%). LRMS (APIES+)=221.8 (M+H).

5-Bromo-4-methyl-2-thiophene carbonitrile: Combine 5-bromo-4-methyl-2-thiophene carboxamide (1.2
g, 1.0 equiv., 5.4 mmol) and POCL; (30 wl) in a flask, Stir the mixture at toom temperature for 18 hours.
Punﬁ the residue on silica gel using 80%EtOAc/hex elution to provide the title compound (0.7 g, 64%). 'II

NMR {CDCl) § 7.27 (s, 1H), 2.17 (s, 3H).

4-Bromo-3-methyl-2-thiophene carboxamide: C'ombine 4-bromo-3-methyl-2-thiophene carboxylic acid
{2.0g, L. 0 equiv, 9.0 mmol) and thiomnyl chloride (30 mL) in a flask. Stir the mixture at room temperature
for 18 hours Concentrate the resulting mixture in vacuo and then suspend the residue in TN NH; in MeOIL
(50 mL). Stir for 1 hour. Concentrate in vacuo 10 afford 1.9 g (100%) of the title compound. LRMS (AFI
BSH) =221.8 (MHH).

4-Bromo-3-methyl-2-thiophene carbonitrile: Dissolve A-bromio-3-methyl-2-thiophene carbozamide in 30
il of POCLs 2nd allow the mixiure to siir at room temperature for 18 hours. Then concentrate the reaction
in vacuo; and purify the residue by chromatography {silica gel, 5% ethyl acetate/hexane) to give the title
compound (0.9g, 49%). [H-NMR (CDCL) 5 9.4 (5, 1FD), 440 (S, 38).

4-Bromo-2-fluore-6-methoxy-benzonitrile: Method DF1 Dissolve 4-hromo-2,5-difluoro-benzonitrile
(1.5 g, 6.9 mmol} in THF (10 mL). AddNaOMe (1.9 g, 25% by wt solution in MeOH, (8.3 mamol). Stir the
reaction mixture overnight at room temperature. Concentrate in vacuo and purify by silica gel
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chromatography (0-50% EtOAc/hexanes/30 min gradient). Concex}n'ate.ﬂ]e selected fractions iz vacuo o
afford the title compound (1.5 g, 94%) as a white solid. 1H-NMR is consistent with structure. TL.C (20%
EtOAc/exapes) Rf = 0.28,

4Bromo-2-fluero-6-methoxy-benzaldehyde: Method DF2 Dissolve 4-bromo-2-flvore-6-methoxy-
benzomitrile (1.15 g, 5.0 mnol) in dichloromethane (50 mL.) and cool to 0 °C. Add DIBAL (6.0mL, LON
in methylene chloride 1.2 mmol). Stir the reaction mixture for about 1 hour at 0°C, Add 5N HCL (20 mL)
and stir the resulting solution for about 10 min. Exiract with dichloromethane, wash with brine, dry over
Na,S0Q,, filter and concentrate in vacuo, Purify by gilica pel chromatography (0-50% EtOAc/hexanes/30
min gradient). Concentrate the selected fractions in vacuo with no heat to afford the title compound (435
mg, 44%) as a white solid. IFL-NMR is consistent with structure.

5 Bromo-2-diftuoromeihyl-1-finore-3-methexy-benzene: {Method DF3) Dissolve 4-bromo-2-fluoro-6-
methoxy-bepzaidehyde (485 mg, 2.0 rumol) in dichloromethans (5 mL); add DAST (0.3 wL, 22 mmol) and
reflux overnight in sealed tube. Cool to room temperatatms and transfer directly to silica gel chromatograpy
loading cartridge. Purify by sitica gel chromatography (0-50% EtOAc/hexanes/30 min gradient) and
concentrate in vacuo to give the title compound (353 mg, 70% yield) as a colodess oil. TLC (20%
EtOAc/hexanes) Rf= 0.50. 1H-NMR is consistent with structure.

2-Brome-5- ethynyl-trimethyl-silane-pyridine: Reflux a mixture of 2-bromeo-3-iodo-pyridine (1 g, 3.5
mumol), ethynyl-trimethyl-silane (360 mg, 3.67 mmol), copper (1) iodide (20 mg, 0.1 mumol) and tetrakis
(triphenylphosphine) palladium (0) (121 mg, 0.01 mmol) in triethyl amine (10 mL) under N2 ina sealed
tube for 3 days. Bvaporate the solvent, Purification of the ernde residue nsing silica gel chromatography
gave 800 mg (90%) of the desired product.

4-bromo-2-thiophenecarbonitrile: Reflux 4-bromo-2-thiophenecarboxylic acid (960 mg, 4.63 yomol) it
S0Cl, .(5 wL) for 1h. Evaporate excess SOCl,. Add THF (5 ml.) to the residue. Slowly drop the resulting
solution to conc NH,OH (15 mi.) inice bath. Stir the mixture overnight. Concentrate the mixture, followed
by addition of EtQAc, wash with brine; and dry over MgSO,; filter and concentrate in vacuo. "Add NaCl
(307 mg, 5.26 mmol) and dichloromethane (10 mL.) to the residue and reflux for 30 min. Afier the addition
of POCLs (3.36 g, 21.9 mmol), reflux the mixture for 1 h. Dilute the mixture with dichloromethane and
wash with agueous NaHCO; sotution, brine and dry over MgSQy; filter and concentrate i vacuo o provide
753 mg of the desired product.

4-Bromo-2,6-dimethyl-bepzonitrile: Place 4-Bromo-2,6-dimethyl-phenylamine (4.49 g, 22.4 mmmol),
water (25 mL) and concentrated hydrodbloric acid (8.0 mL) in a three-neck flask and sonicate 1mitil a fing
snspension results. Cool the suspension to 0 °C and add a solution of sodivm nitrite (1.67 g, 24.2 mmol} in
water (5 mlL) dropwise to maintain 2 reaction temperature below 5 °C. Stir the reaction at 0 °C for 30
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minutes after the addition is complete. Carefully neuiralize the rez}cﬁou with solid sodium bicarbonate,

Add the neutralized reaction portionwise to a round bottom flask conta:ixiing copper (I) cyanide (242 g,27.0
mmol), potassium cyanide (3.65 g, 56.1 romol) and water (23 mL) at 70 °C. Stir the resulting solution for
30 minmtes at 70 °C. Cool reaction to ambient femperature and extract with toluene (75 mL x 3). Combine
the organic layers and wash with water and brine. Dry over sodium sulfate and concentrate in vacuo.

Purify by flash chromatography (2 to 20% ethylacetate in hexane) to give 4-Bromo-2,6-dimethyl-
benzonitrile (3.36 g, 15.99 munol, 71%). F NMR {CDCls) 6 7.50 (5, 111), 2.46 (s, 6H).

4-Bromo-2-chloro-6-methyl-benzomitxile: Prepare in substantially the satne manner as 4-Bromo-2, 6-
dimethyl-benzonitrile from 4-bromo-2-chloro-6-methyl-phenyl amine. I NMR (DMSO-d6) § 7.52 (s, 1H),
7.38 (5, 1) 2.53 (s, 3ED).

4-Bromo-2,6-dichloro-benzonitrile: Preparc in substantially the same manmer as 4-Bromo-2,6-dimethyl-
benzonitrile from the phenyl zmine. "HNMR (CDCls) & 7.59 (5, 2H).

4-Bremo-3-methoxy-benzonitrile: Prepare in substantially the same manner 85 4-Bromo-2,6-dimethyl-
benzonitrile from the phenyl amine. I NMR (CDGClg) 8 7.62 (4, 1H, T= 7.9 Hz), 7.09 (dd, 1H, F= 7.9 Hz,
1.8 Hz), 7.07 (4, 1H, T = 1.8 Hz), 3.91 (5, 3H).

4-Bromo-2-fiuoro-5-methyl-benzonitrile: Prepare in substantially the same manner as 4-Bromo-2,6-
" dimethyl-benzonitrile, “H NMR (CDCly) § 7.46 (m, 2H), 2.40 (5, 3H).

Compounds listed below in Table 1 can be prepared from compounds having the general structore
of an indole core structure illustrated as intermediate 2 according the procedures listed above.

Table 1
Compounds Prepared From Intermediate 2
R3
NP Y N\
R6~S~N N
R1
Ex. | Rl R3 R6 | Name Prep | Anal.

26 | Me Me | N-[3-(3-Cyano-phenyl)-I- AC, |3430
methyl-1H-indol-6-yi]- EI1 | M+
oN methanesulfonamide NH4)




*** See Experinmental Section i Unless noted to the
contrary, the analytical data refers to the mass
spectral data. T. Prep. Method of preparation
referring to Schenmes 1-6 and the acconpanyi
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Z2
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+ Unless noted to the contrary the analytical data refers to the mass gpectral @ata. ) o
1 Prep. Method of preparation referring to Schemes 1-6 and the accompanying experimental descriptions.

Compounds listed below in Table 2 can be prepared from conmpounds having the general structure
5 of an indole core structire illustrated as Intermediate 3 according to ﬁ;e procedures listed above.

Table 2
Compounds Prepared From Intermediate 3
R3
O\\S//O y
R67TN \
R1
Ex. |R1 R3 Ré Name Ii‘rep Anal. ¥
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40 | i-Pr CN y Thiophene-2-sulfonic | C,E, | 457.0
\ N acid [3-(cyano-3- | 1 (M+NH
S fluoro-phenyl)}-1- 4)
isopropyl-1H-indol-
F 6-y1]-amide
41 | iPr CN cyclopro | Cyclopropanesulfonic | D, E, | 415.0
pyl acid [3{4-cyano-3- i (M+NH
fluoro-phenyl}-1- 4)
isopropyl-1H-indol-
F 6-yll-amide
43 | iPr Me N-[3-(5-Cyano- C.G, | 3600
I X, —CN thiophen-2-y1)-1- i (Vi)
\ ) isopropyl-1H-indol-
methanesalfonamide




149 i-Pr CHF2 OMe Me N-P-(4-difl uoronethyl
- phenyl ) - 1-

met

hyl

met hanesul f onam de 0, O,
0COR2CH3 Me 4- (1-1sopropyl -

385.3 (MH) 87 i-Pr
nmet hanesul f onyl am no-
| 370.3 (MH 155 i-Pr

i sopropyl

-1H-i ndol

_6_y1] -

- 3-

407.1 (MR) 154 i-Pr

6- et hanesul f on
W9 BF4283- y1) - benzoi ¢ acid nethyl ester

0O 41INH, Me 4-(1- |sopropyl
1H i ndnl- 3-y1) - benzar ni de C F,
N-%N=* 1)41CH M

N-{3-P-Fluoro-4-(1- nmethyl-1Htetrazol-5-yl)-

phe

v 1]

=1-|

propvl-1Hi ndo

- b= \/11_

et hanes

0,

Nansss Py

Fi?'x.

ulajri.rw.

427 .

") Y

Lfo

'38- Ex.

F

y | %C%/PEZOO’H%OGZG

anide.
TRy P 1

J.bb I -Fr

BMel 1\

W GGES 7
thiophen-2-yI)-1-
isobutyl-1H-indol-6-
vil-
methanesulfonamide

A

IC, G,
1

3740
(M+H)

ol

Me

N-[3-(4-Cyano-3-
fluoro-pheniyl)-1-
isobutyl-1H-indol-6-
yil-
methanesulfonamide

403.0
(Mt
NH4)

70

N\
9

/
S —

N{3-{6-cyano-
pyridin-3-y1)-11-
ethyl-propyl)-1H-
indol-6-yf]-
methanesulfonamide
hygrochloride

383.0

101

/ N\
z‘z’

(S)-N-[1-sec-butyl-3-
{6-cyano-pyridin-3-
yl)-1 H-indol-6-y1]-
methanssulfonarmde
hydrochloride

3690

102

]
pd

7 N\

(BN 1-sec-hutyl-3-
(6-cyano-pyridin-3-
yI)-IH-indoi-6-yi]-
methanesulfonamide
hydrochloride

369.0

103

7 N\
o
2

N-[3{6-cyano-
pyridin-3-yi}-1-
cyclopentyl-1H-
indol-6-yIJ-
methanesulfonamide

3813

104

N-(1-Methyl-3-
phenyl-1H-indol-6-
¥i-

methanesul fonamide

. | 3010

(M+H)

105

Me

N3{4-Methoxy-
phenyl)-1 -methyl-
1H-indol-6-y1}-
methanesulfonamide

331.0
(M+H)

106

aaka

Thiophene-2-sulfonic
acid [3{4<yano-
phenyl}-1-isopropyl-
1H-indol-6-yi]-amide

422 ¢
(M+H)




N-{1-1sopropyl -345-(1-(1 nmethyl 4Htetrazol -5-y1)-
th| ophen 2-y1l]-11-1-indol-6- yThnet hanesul f onam de 0,
F, 417.0 (MtH), 415.0 (MFI) 157|-Pr ON i
%‘ é%, Cyano- 4- net hyl - t bi ophen- 3-y1) -
Wa B -1H i ndol-6-y11- et hanesul fonam de
372.0 (MH) 158 4 .4 H3C ' \CN S M
N- P- ( 5- Cyano- 3- net hyI t hi oghaen-2-y1)-1-
i sopropyl-1Hi ndol - 6-yl i nmet hanesul fonam de 0, F, 1
374,0 (mra), 372.2 (M 11) 159 i-Pr CH3 Me
N P Z0 -A\L\_1-|anrnl_l-
11’J-|'n0RoI -6-yI] - rret hanesu II‘f‘onarw d& 0, F, | ﬁﬁ% Aal.
of r{T7& P, p3402 T80 T-Pme U,N[ﬁ@-CHEbU W, F. | 3570
N43-(3-Ch| or 6N5- et hyl - ygamjz- 1 o
I sqpr opyl [ -6-y1l] - et hanésu¥Pyianmt-de O )
344 (I\LH . 1-1) 181 |-Fﬁ§°ﬂz§fg¢@m@ CN C¢H, M
N- [13- (A_Q/Ja -3, 5-"dimet hyl - pheny1)-1-

?8 A :1H-' ded 1 et h 10F de - 2L
e T A N
. methanesulfonamide

P6T[U§2007l060626

CH, |
109 | iPr o Me NG- R H, | 3730
Benzofl.3]dioxol-5- | 1 (M+H)
> yl-1-isopro
O pyl-1H-indol-6-y1)-
meibanesul fonami
de
110 | i-Pr Me N Ll-Isopropyl-3<2- | R, H, } 35%.14
’ methoxy-phenyl} I (M+ID
-1H-indol-6-y1}-
methanesulfonamide
OMe
11 | iPr Me N[3-(3-Acetyl- R.H, | 37147
: phenyl)-1dsopropyl~ | 1 (M+H)
’ iH-indol-6-y1]-
8] methanesulfonamide
112 | i-Pr : S Me N-{(3{4-Fluoro-2- R, H, | 361.14
methyl-phenyl)-1-i 1 {M+H)
' sopropyl-1H-indo!-6-
yij-methanesulf
onamiide
CH, 1
113 | i-Pr O Me N-{3-(4-Acetyl- R, H, ) 371.14

S phery)-1-isopropyl- | 1 . (M+H)
1H-indol-6-yl]-
CH3 methanesuifonamide
114 { i-Pr Me N-(1-1sopropyl-3- R, H, | 379.15
naphthalen-2-y1-1H 1 {(M+T)
~indoi-6-y1)-
methanesulfonamide.
115 j i-Pr 0] Me N-Cyclopropyl4<{1- | R, H, | 412.17

kd A isopropyl-6-meth | (M+H)
N anesuifonylamino-
H 1H-indol-3-yl)}-ben

..., | Zamide




Me N-(3-Benzol bl t hi ophen- 6-

y1l-1-isopropyl-1Hindol-6- yl)-nethanesul fonam de D,

G | 407.1 (M+Na) 95 i-Pr 4111 Me

N- ( 3- Benzo[ b] t hi ophen-5- y1-1-isopropyl-11-1-indal-6-
‘W)("‘-"’ﬁ’@Wﬁ%?nesul fonamide D, G | 407.1 M-Na 163C{Upp007/060626
Cl ON 401 G Me NP-(3,5-Di ehloro-4- eyano-phenyl)-1-

i sopropyl- 1Hindol-6-yl] - neshanesul fonam de 0, H, |
439,3 (MA-NH 4) -39- Ex. Rl R3 R6 Nane Prept Anal.l.

107 i-Pr CFl /3 \ 40 N Me

N- [ Atsopropyl-3-(1-met-hyls 1ll-indazel-5-yl)-
1H | Bapi 6-yﬁa- met hanesul { Shani ldE™D, G, | Eé{@ Anal. 1
(1V1+H 167 1j-Pr F 1. CN FI Me :
116 CN Me N-[3-{3-Chloro-4- D.G, | 4190
)\>{ cyano-phenyl}-1- I {(MNH
: - isobutyl- 1 H-indol-6- 4)
cl -
methanesul fonamide
93 [ iPr CH - Me N-[3-(4-Hydroxy- R H, | 34513
)(©/ phenyl)-L-isopropyl- | I (MLH)
1H-indol-6-y1])-
methanesulfonamide
117 | ipr Me N-[3-(3-Cyuno- C.F, | 3540
phenyl}-1-isopropyl- | I (M+IT}
: IH-indol-6-y1]-
CN methanesulfonamide
118 | i-Pr Ci Me N-[3-(4-Chloro-5- C.G, | 4110
cyano-thiophen-2-yI}- | 1 (M4+NH
l-isopropyl-1H- H
\ Ny—CN indol-6-y1]-
g methanesnlfonamide
119 | i-Pr Me N-[1-Isopropyl-3-(3- | R, H, |} 359.i4
methoxy-phenyl) 1 (M)
);Q\ -1H-indol-6-yl]-
OMe methancsulfonamide
120 | iPr Me N-[1-Isopropyl-3-3- | R, H, | 355.15
)z@ vinyl-phenyl)-l I (M+H)
-__ H-indol-6-yi}-
CH, methanesulfonamide
121 | i-Pr N Me N[3-(5-Cyano-2- ] *** 3580
HC~N" % —CN methyl-2H-pyrazol-3- Y
=5 yD-L-isopropyl-1H-
indol-6-vi]-
rocthancsulfonamide
122 { i-Pr CN -Pr Propane-2-sutfonic D, G, | 417.0
: acid [3{4-cyano-3- 1 (M+NH
fluoro-phenyl)-i- 4}
F isppropyl-1H-indol-
6-y]}-amide
123 {iPr : CN Et Ethanesutfonic acid D, G, | 4033
. [3-(4<yano-3-fluoro- | I (MHNH
g phenyl)-1-isopropyl- 4)
F 1H-indol-6-y1]-amide
124 | i-Pr N Mc N-[3-(5-Cyano-2- w3 | 37215
\__N’ —CN cthyl-2H-pyrazol-3- (M+H)
yi}-1-isopropyl-1H-
7&_;7/ indol-6-y1)-
methanesulfonamide




N-[ 3- (4- Cyano-5-fl uoro-2- nethyl -phenyl)-1-
i sopropyl -111-i ndol-6-yl k nmet hanesul fonam de D, G |
384.1 (Ma) 168 i-Pr HB CNin M

N-[ 3- (4- Cyano- 2-fl uoro-5- nethyl - phenyl)-1-
W‘%%‘fﬁ'?’&ﬁﬁ%ll—l—i ndol- 6-y11- met hanesul f onanmi de PBI/UE0{/060626
384.1 (Ma) 169 i-Pr II"CNF Cl-13 Me ‘

N-[ 3- (4- Cyano- 3-fl uoro-2- nefhyl - phenyl ) - 1-

i sopropyl -1H i ndol -6-y11- et hanesul fonanmi de D, G |
403.0 (M-NH 4) 170 i-Pr F CN SF Me

N[ 3 (’Lﬁo,'an\m?, 5-difluorg hhen\ﬁ\-l-
& ayll -1H{Indol-6-y11- thanFssaﬁ‘ffonam de P@" étf
407/ 65 [ NH 4) 1o/ 1 -Pr F UME N-{3-(5-Cyano-4- | AA, | 374.09
N-[ 3- (B, 5-Di {1 ugfo-4- nethoxy-p ewipyl-tiophen-2- 1 G,1 | (M+HD
)-1-i sppropyl- -6- yll-r é’ﬁﬁﬁf‘ﬁ;ﬁ‘g’&??‘oram de AA
0,1 395.12 (Mt 80 i-Pr le O |GelBonionamide
NA3- (4t Chl or tnitro- phepyl)-14-is

opriopylli-rd11- | ndolL~GQ-yCN el MauegWN-B-g-Chansde |AA, |G9.0F
404. 06383 4 (M fluoro-phenyl)-1-i G,1 | (M-H)
F

O
1

<

sopropyl-18-indol-6-
yl}-methanesutf
onamide
N-[3-(3-Chloro-4- C.G, | 3861
cyano-phenyl)-1- 1 (M-H)
propyl-1H-indol-6-
V-
methancsulfonamide

128 | i-Pr CHF, Me N{34(4- D.F, 13771
Difluoromethryl- 1 (M-1H)
phenyl)-1-isopropyl-

{H-indol-6-yl]-
N

127 § n-Pr

Q;O
=z
g
(2]

methanesulfonamide
CF, Me N{l-Isoprepyl-3-(3- | C,F, | 396.0
! trifluoromethyl- I (M-H)
pyridin-3-yl)-i H-
indol-6-y13-
methanesul foramide
hydrachloride
CN Me (B N{1-sec-Butyl- D, G, | 396.2
34(4-cyano-3- I M-I
] methoxy-phenyl)-1H-
indol-6-y1]-
> OMe methanesulfonamide
(S)-N-[l-sec-Butyl-3- | D, G, | 396.2
(4-cyano-3-methoxy- | I M-ID
phenyl)-1H-indol-6-
yiJ-
methanesulfonamide
(R)N-{l-sec-Butyl- | D, G, | 400.2
3-(3-chloro4-cyano-~ | I (M-H)
phenyl)-1H-indol-6-
¥1-
methanesulfonamide
(S)-N-[1-sec-Butyl-3- 1 D, G, | 400.0
(3-chloro-4-cyano- 1 {M-H)
phenyl}-1H-indol-6-
vil-
methanesulfonamide
134 | i-Pr _ CN Me N-[3-{5-Cyano-foran- | C,F, ] 3422
2-yD)-1-isopropyl-tH- | 1 (M-H)
indol-6-y1]- ‘
methanesulfonamide

i29  iPr

7\

130

7\

\
z

N
/
o</_

132

K
131 K/
X

N

i,
z
<

e

&
/

133

\
z

¢
&

/
Qg_,

O/




i-Pr Si
phenyl) - 1-i sopropyl -111-

net hanesul fonam de D, 0, |

% .. N)ca

W jirgos

0, 0, 1 362.0 (MH 183 i-Pr
N[ 1- 1 sopropyl-3-(2-o0xo-

10

H

ON Ove Me N-[ 3-(4-Cyano- 3- nmet hoxy-
i ndol-6-yl1l-
382.0 (M451) 182 i-Pr C
Me N-[3-(6-Chloro-pyridin-3-
"&8Bpr opy! - 1E1-i ndol - 6-ylj - net hanesul f

40 Me

2, 3:3di hydro-111-

r
P%T/USZC?(]WOGOGZG
onamd. e

benzoi rni dazol - 5-y1) - 1H ndol- 6-yl k net hanesul f onam de

0, F, I 385.3 (MFO WD 2007/ 087488PCT/ US2007/ 060626
-40-..E RI_R3 R6 Nane Plt Anal .t 384 3 ( M:11) 184
i -Ar=o{N 0 .(®Me N-(1-1sopt 8yl -|2*oxo- Bicp T Anal ¥
2", Biss pIiryar o= TR ENEF [ 3O T AW E=Gay 1) - | C.F. 3583
met hangsul f of e anatiogicn-gall-1-datla r g 0a¥s
to fthel mass $ | Pr e wet e of

. 1]-
preparption i chened phifesdfmiane
acclonpanyi ng jescrilptions.

74 | i-Pr Me 4-(1-Isopropyl-6- C.F, | 3993
methanesulfonylamin | 1 (M-H)
o-1H-indol-3-yl)-
benzoic acid cthyl
ester

298 | n-Bu Me N-[3-(4-Cyano-~3- D, G, | 389.3
fluoro-phenyl)-1- I (M+NH
propyl-1H-indol-6- 4}
yik-
methanesulfonamide

297 1 i-Pr cyclopro | Cyclopropylsulfonic | AA, | 356.3

py! acid N-[3-(5-Cyano- | F,1 | (M+H)
thiophen-2-y1)-1-
isopropyl-1H-indol-
6-yl]-amide
299 Me N-{14((R)-sec-Butyl)- | D, G, | 403.0
y\/ 3-(4-cyano-3-fluoro- | I (M+NH
phenyl)-1H-indol-6- 4)
vil-
methancsul fonamide .

300 | i-Pr Me N-{3-[3-fluoro-4- AA,

- (hydroxyimino- 16G.1,
methyl)-phenyl]-1- | Z-1*,
isopropyl-1H-indol- | Z-2*
6-y1}-
methanesul fonamide

*** Qee Experimental Section
+ Unless noted to the contrary the analytical data refers 1o the mass spectral flata. ) o
+ Prep. Method of preparation referring to Schemes 1-6 and the accompanying experimental descriptions.
* See Metheds Z-1 and Z-2 below. : :

Componnds listed below in Table 3 can be prepared from compounds having the general stroctre
of an indole core structure illusirated as Intermediate 4 according te the procedures listed above.



5Conpounds |isted below in Table 4 can be prepared
from conpounds havi ng the general

structure of an

indole core illustrated as Internediate 4-A accordi ng
to th rocedures |isted above. Ex. Rl
W%“S{é‘.'sgfd%Anal t 178 i-Pr N ON Me et iiocs

N- P- (6- Cyano- 5-fl uoro-
1H i ndol- 6-y1] -

i -Pr

pyridin-3-y1l)-1-isopropyl -
nmet hanesul f onam de X 373.0 (MH) 186
0 ,CF, M NP-(2,2-Difluoro-

benzo[ 1, 3] cl i oxol-5-y1)-1- iggopropyl-1Hindol-6-ylk

nmet hanesul fonam de X 409.0 (MKi) 187 i-Pr
a Me N43-(5-Difluoronethyl -

-byridin-2-y1)-1-isopropy|-

met banesul f onam de X 380. O TedAe11) 188

1H i ndol-6-y11-.

N-[ 3- (2, 3- Dbydr o- YgErepst Prepapdfirescotproogilisfert) - 1-
i sopropyl-1Hindol-6-yli-

met hanesu

. CHF,

0O op Me

onam de X 3872

(MHl 1) 189 --5- A .%.....
O N,
R6~S™N
Bx. [RI R3 Prept | Analt
37 iPr CF, Me N-[3-(4-Trifluoromethyl- | D, H, | 397.0
- phenyl)-1-isopropyl-1H- 1 (MAH)
indol-6-yl]-
‘ : methanesulfonarmide
42 i-Pr E £ Me N-3+3,4,5-Trifluoro- D, H, | 3830
phenyi)-1-isopropyl-1H- 1 (M+H)
indol-6-yi]-
F methanesulfonamide
44 i-Pr P CN Me N-[3-{5-Cyano-pyridin2- | D,E, | 355.0
l yi)-1<dsopropyi-1H-indol- | I (VEED
- 6-yl[-methanesulfonamide
N .
48 i-Pr Z CN Me N-[3-(6-Cyano-pyrdin-3- | D,H, | 355.0
| vl}l-isopropyl-1H-indol- | I (M)
a N 6-yl]-methanesulfonamide
49 iPr CN | Me | N-[3-(4-Cyeno-3-methyl- | D,E, | 368.0
phenyl}-1-isopropyl-1H- I (M+H)
indol-6-yi]-
) CH, methanesulfonamide
50 i-Pr CN Me | N-[3-(4-Cyano-3-chloro- | D,F, | 405.0
phenyl}-1-isopropyl-lH- | 1 (M+NH
indol-6-y1]- 4y
Cl methanesul fonamide
58 i-Pr E Me N-[3-(3,5-diifluoro- D,H, | 3650
phenyl)-1-isopropyl-1H- | I QD)
indol-6-y1]-
E methanesulfonamide
61 | iBu _~_-CN Me | N{3(6-Cyano-pyridin3- | D.E. | 369.0
l y1)-1-sobutyl-1H-indol-6- |1 (MAH)
2N yl}-methanesiifonamide
142 | i-Pr F - | Me N-[3-(3-fluoro-4- D,G, {4131
CF, ?ﬁﬂuorometlry}phenyl)-l- 1 (M-H)
isopropy}-1H-indol-6-y1]-
methanesulfonamide




NCN i 1 CHa Me N P-(6-Cyano-5-nethyl -
pyridin-3-y1l)-1-isopropyl- 1Hinclol-6-yl].-
rret banesul fonam de C 369.0 (M+EI) 190 i-Pr N CN a Me

5- Chl or 0- 6- eyano- pyridin-3-yl)-1-isop #
W(M‘W é?f 6-yl]- methanesul f onami de C 389. 0 %??}E 2007/060626

-41- . R

R3 R6 Nane Prep.

Anal . j.

OM e Me N P-(6-Cyano-5-tnet hoxy-
pyridin-3-yl)-1-isopropyl- 111-indol-6-yl]-

met hanesul | onanai de C 385. 1 _{M1) 96 i-Pr

191 i-Pr

1401

Ve

N- U- | sopropyl - 3-(2-o0xo- 2H chronen-6-y1)-111-i ndol-
6- yl knet hanesul fonam de 0 397.0 (WH) 97 i-Pr 4111 O
N{1-1sopropyl-3-(j-0ox0- 1,3-thiydro-isobenzofuran-
S5tBr1) 4 RH | ndo]RB-y1]- neth syMmeman de Prepi | Analf
1437 | iPr [ Me | N-[3-(3,3-dichloro-4- D,G, | 445.0
CHE «_:liﬂuoromsthyl—phenyl)—l- 1 M
2 isopropyl-1H-indol-6-v1]-
" | methanesulfonamide
Cl )
144 | ipPr Me N-[3{3-chloro-4- DG, | 4251
CHF difluoromethyl-5-methyl- I (M-H)
2 phenyl)-1-isopropyl-1H-
indol-6-y1]-
Cl methanesulforamide
145 | i-Pr CHF2 Me N-[3-(3-chloro-4- DG, {4111
difluoromethyl-phenyl)-1- I (M-H)
isopropyl-1H-indol-6-y1]-
Cl methanesulfonamide
146 | i-Pr F Me N-[3-(3-difluoromethyl-4- | D,G, | 397.0
fizoro-phenyl)-1- 1 (M+HHD
isopropyl-1H-indol-6-v1]-
CHF, methanesulfonamide
147 | iPr (_':HF2 Me N-[3-{5-difluoromethyl- DG, | 3850
thiophen-3-y1)-1- I (M)
oz isopropyl-1H-indol-6-y1]-
S methanesulfonamide
148 | i-Pr CHF, | Me N-[3-(4-Diffuoromethyt-3- | D,G, | 391.1
methyl-phenyl)-1- I | (M)
isopropyl-1H-indol-6-y1]-
‘ methanesulfonamide
149 |ipPr CHF, [Me | N-[3-(4-diffuoromethyi3- D.G | 4071
methyl-phenyl)-1- I (M-I
K isopropyl-1H-indol-6-y1]- :
_ OMe methanesulfonamide
154 | #Pr COCH, |Me | a-(I-Isopropyl-6- C,F, | 3853
methanesulfonylamino- I (M-H)
1H-indol-3-yl}-benzoic
acid methyl ester
87 FPr o Me | A-(l-Isopropyl-6- C,F. 3703
N methanegulfonylamino- I M-H)
2 1H-indol-3-y])-benzamide
155 | i-Pr NN |Me |N-{3]3Fmoro4-(i- O,F, | 429.0
4 N’N methyl-1H-tetrazol-5yD- | I (OV-HHD,
] phenyl]-1-isopropyl-1H-
g CH indol-6-y1}- 427.0
: methanesulfonamide (M-ID




Q* 385.0 (MAH) 192 i-Pr

N-[ 3- (4- Cyano- 2- net hyl -

CH3 CN Me

phenyl ) - 1-i sopropyl -

i ndol-6-yl1l1- net hanesul fonam de Q 366.2 (MH) 193
140111" 0 Me N 1-1sopropyl-3-(1-ox0- -
WO HOER 48y 1) - 1H- i ndo1- 6-y11- net hanesul fonamPgF@SZOG7’0606Z6

i -Pr

383..0 (M+H) 194 i - Pr
N43- (4- Et hynyl -
net hanesul f onam de
Me N-P-(5-Cbl oro-4-cyano-2- ggthyl -

nyl)-1-isopropyl-111-i nd01-6- yll-net

1 CCH Me
phenyl)-1- isopropyl-111-i ndol -6-34] -
353.0 (MrH) 195 i-Pr 41111 CN Cl

phe

hanesul f onarni de *** 400.09 (MH 196 i-Pr CN CH30 S

Me N43- (5- Cyano- 3- net hoxy- thi ophen- 2-
yiBx= 1{RsopropyR31H | ndol- 61 Ry 1]i-Nm¢ h _anesul f onpivpt || dnal.{
3B8¢ 08 +-P1vh) -—I\\I\ Ms | N-{i-Isopropyl-3-[5-(1- O,F, {4170
N [ roethyl-1H-etrazol-5-y1)- | I (M),
\ N thiophen-2-y1]-1H-indo!-6-
g ] y1}-methanesuifonamide 4150
CH, (M-I
157 | iPr : CN Me | N[3-(5-Cyano-4-methyl- | O,F, | 3720
thiophen-3-yl)-1- 1 (M-H)
H3C = isopropyl-1H-indol-6-y1]-
5 methanesulfonamide
—
158 | #-Pr H,C Me | N13(5-Cyano-3-methyl- | O,F, [ 374.0
pCN thiophen-2-y1)-1- 1 (M+HD),
g isopropyl-1H-indol-6-y1]-
methanesulfonamide 3722
(M-H)
159 | i-Pr H,C Me | N-[3-(3,5-Dimethyl- O,F, | 348
: isoxazol-4-yl)-1-isopropyl- | 1 {M+HD,
}1H-indo}-6-y1]-
methanesulfonaride 346.2
(M-H)
160 | i-Pr CH, Me N{3-(3-Chloro-4-cyano-5- } O, H, | 348
CN methyl-phenyl)-1- I (MHHD),
isopropyl-1H-indol-6-y1]-
methanesul fonamide 346.2
cl (M-H)
161 iPr C}H3 Me N-[3-4-Cyano-3,5- D,F 3820
CN dimmethyl-phenyl)-1- I (MHT)
ﬁ I isopropyl-1H-indol-6-yIl-
methanesul fonamide
GCH,
161 i-Pr Me N-(3-Benzo[blthiophen-6- | D, G, | 407.1
AN yl-1-isopropyl-1H-indoi-6- | I {(M+Nz)
y)-methanesulfonamide
S
95 i-Pr g Me N-{3-Benzo[blthiophen-5- | D, G, | 407.1
| ¥1-1-isopropyl-1H-indol-6- | X M+Na
ﬁ) yD-methanesulfonamide
162 i-Pr Ccl Me ™N-[3-(3,5-Dichloro-4- O, H, | 4393
f CN cyano-phenyl)-1- I (M+NH
isopropyl-1H-indol-6-yi]- 4
methanesulfonamide
Cl ’




197 1-

phenyl)-1H i ndol-6-y11- net hanesul f onam de

Pr

40 NO2 Me N-[ 1l sopropyl-3-(4-nitro-

(WH) 198 i-Pr *o Me N (3-Benzofuran-6-yl-1-
1-111-indol - 6-y1) -

i Sopro

W()(%{}p /487,

9

374. 3

met hanesulf onam

i -Pr

NO2 S MN41-1sopropyl-3-(5-n

t hi ophen-2-y1)-1H4ndol- 6- yli-nethanesul f onam de

378.0 (M H)
(MH 200 i-Pr

-42- Ex. R

113 R6 Nane Anal
N2 F MN43-(3-Fluoro-4-nitro-

t 390.0

g?%{é%w&om

‘phenyl ) - 1-i sopropyl-1H indol-6-yll-
nmet hanesul f onam de 201 i-Pr NC2 Owve
met hanesul f onam de
Ex. Rl R3 _ R6 Name Prepi | Analf
107 i-Pr CH, | Me N-{1-Tsopropyl-3-(1- D,G, }382
N methyl-1H-ndazol-5-51)- | I (M+E)
\ 1H-indol-6-y1]- :
/N methanesulfonamide
167 i-Pr E Me N-[3+4-Cyano-5-fluoro-2- | D, G, | 384.1
CN methyl-phenyl)-1- I (M-H)
isopropyl-1H-indoi-6-y1]-
methanesulfonamide
CH,
168 iPr H, Me N~3-(4-Cyano-2-fluero-5- | D, G, | 384.1
CN {neﬂwl—phenyl.)—l- I (M-IL)
isopropyl-1H-indol-6-yi]-
methanesulfonarmide
F
169 i-Pr CN Me N-[3-(4-Cyano-3-fluoro-2- | D, G, | 403.0
methyl-phenyl)-1- 1 MHNH
E isopropyl-1H-indol-6-y1}- 4)
methanesulfonamide
CH,
170 | iPr F Me | N-[3-(4-Cyauo-3,5- D, G, | 407.0
CN difluoro-phenyl)-1- 1 (MtNH
isopropyl-1H-indol-6-y1]- 4
. methanesulfonamide -
179 | iPr F ~ {Me | N-{343.5-Diffuoro-4- AA, 139512
OMe methoxy-phenyl G,1 (M)
)-1-isopropy}-1H-indol-6-
yij-methan
F esulfonamide
180 [ i-Pr i Me | N3(4-Chloro-3-mitro- | AA, | 406.063
phenyl)-1-is G I |4(MHI)
NO opropyl- 1 H-indot-6-y1}-
: 2 methanesuifo
) namide
181 i-Pr CN Me N-[3-(4-Cyano-3-methoxy- | D, G, | 382.0
phenyl)-1-isopropyl-1H- I {M-H)
OMe indol-6-y1]-
methanesulfonamide
182 i-Pr Z Ct Me N—[3-(.6—Ch10r0-pyri.djn-3— 0,G, {3620
| yD)-1-isopropyl-1H-indol- | I (M-H)
N 6-y1}-methanesulfonamide
183 i-Pr : H Me N-[1-Isopropyl-3-(2-oxo- { O,F, | 3853
i E o 2 3-dihydro-1H- 1 (MHE)
N benzoimidazol-5-yI)}-1H-
H indol-6-y1]-
methanesulforamide




402.0 (M11) 202 /-Pr CI NO2 nethanesul fo nam de
406.06 (M 11) 203 i-Pr ill CN NO2 Me .
nmet hanesul f onani de 397.0 (I\/H(—I) 204 /-PrI 06*H--C| r F
Me N- Cycl opropyl-2-fluoro-4- (1-isopropyl-6-
w%%?@?’ﬁsgq#@suiof o%l am no- 1H-i ndol - 3-y1)- benza G 245626
MtH 205 i-Pr CN . a CH M N P-(3-Chloro-4-eyano- 2-
met hyl - phenyl) - 1-i sopropyl- 1H-indol-6-yl]-
met hanesul f onanmi de 400.09 (MI11) 206 i-Pr N M
N-(1-1sopropyl-2",3" - clihydgp-1H PH
p, 5" Jbiindol yl-6-yl)- nethanesul fonaraide S 3702
(M+1-1) 207 i-Pr

Ex. R1 R6 Name - Prepf | Anal.t

184 i-Pr Me N-{1-Isopropyl-2'-oxo- 0,F, |3843

R3
R
%@:):O 2 3'-dihydro-1H, 'H- 1 (M)
3,5 biindolyl-6-yl)-
methanesulfonamide

1 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 experimentsl descriptions.

5 Compounds listed below in Table 4 can be prepared from éompounds baving the general structire
of an indole core illustrated as Intermediate 4-A. according to the procedures listed above.

Table 4
Commpounds Prepared From Intenmediaie 4-A
R3
o 0O N
Y
R6—S~N N
Bx. | R1 R6 | Name Prep. | Aval ¥
i
178 | i-Pr CN Me WN-{3-{6-Cyano-5-fluoro- X 373.0

T
N
= | pyridin-3-y])-1-sopropyl- (M-+H)
‘ . 1H—indol—6—_y1]—
F methanesulfonamide

186 | &-Pr o Me N-{3-(2,2-Difluoro- X 409.0
)g@: F, benzo[ t,3]dioxol-5-y1)-1- MHH)

0 isopropyl-1H-indol-6-y1]-
methanesulfonamide
187 | i-Pr = CHF, Me N-[3-(5-Difluoromettryl- X 380.0
' [ pyridin-2-yI)-1-isopropyl- (M+H)
2 N 1H-indol-6-y1]-
methanegulfonamide
188 | i-Pr O Me N-[3-(2,3-Dihydro- X 3872
,\;@ j benzo[1,4]dioxin-6-y1)-1- (MHE)
isopropyl-1H-indol-6-y1]-
o methanesulfonamide
189 | i-Pr /N CN Me N-[3-(6-Cyano-5-methyl- C 369.0
I pyridin-3-y1)-1-isopropyl- {M+H)
X 1H-indol-6-y1]-
CH, methanesulfonamide
190 | i-Pr CN Me N-{3-{5-Chloro-6-cyano- C 3890

N
= I pyridin-3-y1)-1-isopropyl- (M+ED
~ 1H-indol-6-y1}-
Cl methanesulfonarnide




F OH MN43-(3,5-D fluoro-4- hydroxynethyl-phenyl)-1-

i sopropyl-111-i ndol-6-ylJnet hanesul fonam de 393.3
(M14) 208 i-Pr ilINH NiI-Isopropyl-341, 2, 3, 4-

t etrahydro-qui nolin-6-yl)- 1Hindol-6-yilj-
W%@Pﬂ%ﬁﬁ@ul fonami de S 384.0 382.3 (M 11) 413P¢T{URHY7/060626
' 209 i-Pr F 40 CHF2 Me N-p-(4-D fluoronethyl-3, 5-

di fl uoro- phenyl )-1- isopropyl-1Hindol-6-yl]-

met hanesul fonanmide Q -43- sI RL R3 R6 Nane Prep. t
Anal . t 210 i-Pr )O,-...., 1,CH F2 M

N43- (6-Di fl uoronet hyl - pyri d‘luﬁ 3-yl1l)-1-isopropyl -
1H i ndol- 6-y1] - nethanesul fonam de Q 3803 (WElI) 211
i-Pr cN CCH Me

Ex. RI R3 R6 Name Prep. | Anal. t
_ : i ' i
191 | i-Pr /N CN Me N{3-6-Cyano-5-methoxy- | C 385.1
| pyridin-3-y1)-1-isopropyl- M+
S 1H-indol-6-y1}-
OMe methanesnlfonamride

96 | iPr _ o) O | Me N{1-Isopropyl-3-(2-0x0- O 3970
2H-chromen-6-y1)-1H-indol- (M

= 6-yl]-methenesulfonamide

97 | i-Pr 9] Me | N-[l-lsopropyl-3(1-oxo- Q** | 3850
1,3-dihydro-isobenzofuran- (M+H)

5 5-y1)-1H-indol-6-y1}-

_ methagesulfonamide

192 | i-Pr CN Me N-[3-(4-Cyano-2-methyl- Q 366.2
phenyl)-1-isopropyl-1H- (M-I
indol-6-y1]-
methanesulfonamide

CH,

193 | i-Pr O Me N-[1-Isopropyl-3-(1-oxo- AA 383.0
indan-5-y1)-1H-indol-6-y1]- (M}
methanesulfonamide

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

195 | #-Pr H,C CN | Me N-[3-(5-Chloro-4-cyano-2- | *** 400.09
inethyl-phe (M-H)
nyl)-i~isopropyl-1H-indcl-6-

cl yl]-met
: hanesutfonamide
196 | i-Pr SN CN Me N-B-(5-Cyano-3-methogy- | AA 388.08
CH0 \ thiophen-2- (M-E)
4] y1}-1-isopropyl-1H-indol-6-
yl}meth .
i anesulfonamide

197 | &Pr NO2 Me N-[1-Isopropyl-3-(4-nitro- AA 3743
phenyl}-1H-indol-6-y1]- (M)
methanesulforamide

198 | i-Pr Me N-(3-Benzofuran-6-yl-1- AA 3670

N isopropyl-1H-indol-6-yl)- (M-H)
) methanesulfonamide
189 | i-Pr A Me N-[1-Isopropyl-3<5-nitro- AA 378.0
| NO, thiophen-2-y1)-1H-indol-6- (M-H)
5 yl]-metkanesul fonamide




N-[ 3- (5- Et hynyl

-pyridM 2- y1)-1-isopropyl

-1H-i ndol

yfl -met hanesalfonam' de *** 354.3 (MtH) 212 i-Pr

r|d|n 3 yl) 1H i ndol -

y1)-1-isopropy|
111-

-1Hi ndol
NI VIR 224 i-Pr
2- Fl uoro-4-(1-isopropyl-6-

6-

., N2 %--N Me N-[1-1sopropyl -

yl] -

I‘%t

-6-

3-(6-nitro-

met hanesul f on%ﬂ'ggﬁmmm

oréwoé?:"ﬁf‘orl de C 373.0 O\A-11) 223 i-Pr \ES-
- (5- Chl oro-t hi ophen- 2-

-6- yfl-nmethanesul f onam de
0O opNH, Me

hanesul f onyl am no- 1H

i ndol- 3-yl)-benzam de: 390 04+11) 138 i-Pr CF 1
43N Me N-R-isopropyl-3-(5- trifluoromethyl-pyridin-3-
y1l)-1111-i ndol - 6-y11- nethanesul f onam de
hiygd el or ijde CC 398. 0 I3E61 - MaeN - - - . TS ey, (ANE T
- 134(5-cydno-4- et hyl - tihiazpl -2-y1) - 1- | sopr DpYV| -
10%0j pBro1- §-y1 Nanes tef of&BiHEv@S-8R5. 0 { A% 44B300
140 OCHF,| Me phenyl)-1-isopropyl-1H- M-H)
indol-6-y1]-
_ F methanesulfonamide
201 | #Pr __NO, |Me |N-I-Isopropyl-3-(3- AA | 4020
methoxy-4-nitro-phenyl)- (M-ED
1H-indol-6-y1}
OMe methanesulfonamide
202 | i-Pr Cl Mz | N-[3-(4-Chloro-2-nitro- AA | 406.06
phenyl)-1-s (M-H)
opropyl-1H-indol-6-y1]-
methanesulfo
pamide
NO,
203 { i-Pr ' CN Me N-3-(4-Cyano-3-nitro- AA 397.0
: phenyl)-1-iso (M-H)
propyl-1H-indol-6-y1]-
methenesutfonamide
NQ,
204 | i-Pr & Me N—Cyclopropyl—Z—ﬂuoro—4 AA 4302
(1-isopropyl-6- M+H
: H Q methanesulfonylamino-1H-
indol-
F 3-yD)-benzamide
205 | iPr CN Me N-[3-(3-Chloro-4-cyano-2- AA 400.09
: methyl-phenyi)—l—lsopmpyl— (M-E)
ol 1H-indol-6-y1}-
CH, methanesulfonamide
206 | i-Pr . N Me N-(1-Isopropyl-2',3'- S 3702
, dihydro-1¥L,1'H- (MHH)
{3,5'Thiindolyl-6-y1)-
methanesulfonamide
207 | iPr 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 1 Me N-{1-Isopropyl-3-(1,2,3,4- S 384.0
tetrahydro-quinolin-6-yI)- (MH),
1H-indol-6-yI}-
methanesulfonamide 3823
(MH)
209 | i-Pr " F Me N-[3~{4-Diflnoromethyl-3,5- [ Q 4i3.1
CHF difluoro-phernyi)-1- (M-ID)
2 isopropyl-1H-indol-6-yl]}-
methanesulfonamide
E




NA3- (4-di fl uoromet hoxy- phenyl)-1-isopropyl-1H
i ndol-6-yl1ll- nethanesul fonam de CC 395.0 (M+H) 141 4
F CHF, OVe Me N43-(4-clifluoronethyl-3-

fl uor o- 5- met hoxy- phenyl ) - 1-
WO 2001183#%1- 1H- i ndo1-6-y1]. .

4253 (11/2/1-11) 151 i-Pr

Me N-P-(6-difluoronethyl -

(M 10 152 i-Pr

CHF

net banesul f onar nF§

B t PR }0..

’gm&‘@07106€]626
e N

pyriclin-é-yijll-isopropyl-
1H i ndol- 6-y11- nethanesul fonam de CC * DF2 DF3 378. 3

....)4cyCF3 |

ND-i sopropyl -345- trifluoro
y1l) - 1H i ndol- 6-y1] -

N Me
“hyl - pyri di n- 2-

met hanesul f onam de CC 398.0 0 \

4+11) -44- EL R1 R3 R6 Nane Prep. | Anal. t 153 i-Pr
Ex | R1 R3 R6 Name Prep. | Apal.
' i
210 | i¢-Pr Z CHF, | Me N-[3-(6-Difluoromethyl- Q 380.3
| e el I L
=11 ..Y .
)’;\\/N methanesulfonamide
211 | i-Pr - CCH !Me ! N-[3{5Eihynylpyridin-2- | ** |[3543
= | ¥1)-1-dsopropyl-1H-indol-6- (M+H)
i yl}-methanesulfonamide
LN
212 | i-Pr = N02 Me N-[1-Tsopropyl-3-(6-nitro- C 373.0
/m/ pyridin-3-yl}-1H-indol-6-y1}- M-H)
. N methanesulfonamide
L X hydrochloride
223 | i-Pr A Me N-[3-(5-Chloro-thiophen-2- | ¥ 1H-
| cl ¥1)-1-isopropyi-1H-indoi-6- NMR
o] yl]-methanesulfonamide
224 | i-Pr O Me 2-Fluoro-4-(1-isopropyl-6- AA 3903
methanestlfonylamino-1H- M
NH, indol-3-y1)-benzamide:
F
138 | i-Pr CF, Me N-[1-isopropyl-3-(5- CC | 3980
' trifluoromethyl-pyridin-3-
= | y1)-1H-indol-6-y1}-
. N methanesylfonamide
hydrochloride
139 | i-Pr CN Me N-[3-(5-cyano-4-methyl- CC | 3750
S"( thiazol-2-yi)-1-isopropyl- (M)
\ 1H-indol-6-y1]-
,%K\/N" methanesulfonamide
140 [ iPr OCHF, |Mes | N-[3-(4-diftuoromethoxy- CC | 3950
phenyl-1-isopropyl-1H- {(M+HD)
indol-6-y1]-
methanesulfonamide
141 | i-Pr F ‘ Me N-[3-(4-diflvoromethyl-3- CC 4253
‘ CHF, fivoro-5-methoxy-phenyl)-1- (M-H)
isopropyl-1H-indol-6-y1]-
methanesulfonamide
OMe
158 | i-Pr P CHF, Me N-{3-(6-difluoromethyl- CC |3783
] pyridin-3-y1)-1-isopropyl- * o (MH)
2 N 11-indol-6-y1]- DEF2
methanesulfonamide DE3
152 | iPr CF, |Me N[ 1-isopropyl-345- TC | 3980
= trifluoromethyl-pyridin-2- (MHED)
] ¥1)-1H-indol-6-y1]-
\N methanesnlfonamide




CN \  MN43-(5-cyano-thiazol -2-y1)-
1-isopropyl-111-indol -6-A- nethanesul fonam de CC
361.0 O/1H) 164 i-Pr Iir CN O M

4- Cyano- 2- met hoxy- phenyl)-1-i sopropyl -1

N- p- 11- :
qug% 7¥3y1] 2- met hanesul f onam de Q 384. 3~ ( Pt IUp34p7/060626

10

~(

165 i-Pr CM H3 Me N- p-(4-Cyano-2-ethyl -

phenyl ) -1-isopropyl -1H indol-6-yl]-

met hanesul fonarnide O 382.0 (MrH) 166 SD CN CHF2

N- P- (4- Cyano-2- difl uoronethyl - phenyl)-1-

i sopropyl - 1Hi ndol-6-y1] - nethanesul fonam de Q 421. 3
(MtNH 4) 177 i-Pr F 0 CN Owe Me _

N- P- (4- Cyano- 3-fl uor o-5- net hoxy- phenyl }-1-

sBprapyl - TR31 ndol- 6-yl KREET sul't onam de TAdD- 10wl 7
4) 178 i-Pr ON Me|N P-{6-Cyano-5-fl uor i

pyP? (- 3- Y1) - 1- i SONr opyl| Me 1 H ¥-Befitotnoghiapgizyl)- | €C | 3610
t hanesul flonargiide X 373.0 (| rppmy Fyinfolpyll-gf 1 g (MERD
nF \ moethanesulfonamide
-~

5

[@s)

i64 | i-Pr CN Me N-[3-(4-Cyano-Z-moethoxy- | Q 3843
phenyl)-1-isopropyl-1H- (M+H)
indol-6-yi] 2~ :

methanesulfonamide
OMe
165 | i-Pr CN Me N{3-(4-Cyano-2-ethyl- Q 3820
phenyl)-1-isopropyl-1H- (M+H)
indol-6-y1]-
CH, methanesulfonamide
166 | P CN Me N-{3-(4-Cyano-2- Q 4213
difluoromethiyl-phenyl)-1- (M+NH
isopropyl-1H-indol-6-y1]- 4)
: methanesulfonamide
CHF,
177 | iPr F Me N-[3-(4-Cyano-3-fluoro-5- | AA 419.0
f CN methoxy-phenyl)-1- (M+NH
isopropyl-1H-indol-6-yT]- 4)
methanesulfonamide
OMe :
178 | i-Pr N | CN Me N-{3-(6-Cyano-5-fluoro- X 3730
pyridin-3-y1}-1-isopropyl- 4
)QQIF 1H-indol-6-y1}- (WD
methanesulionamide
70 | iPr S Me 5-(1-Isopropyl-6- R 394
X methanesulfonylamino-1H- (M+H)
\ NH, indol-3-yI)-thiophene-2-
S carbotloic acid amide
137 [ iPr = NH, Me N-[3-(6-Amino-pyridin-3- F 3433
);O’ yD)-1-isopropyi-1H-indol-6- (V-H)
. N yi]-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 spectrat data,

1 Prep. Method of preparation referring to Schemes 1-6 and the accompanying experimental descriptic
#%% See the Experimentals befow peng e criphions:

Compounds listed below in Table 5 can be prepared fiom compounds having the general structore
of an indole core itlustrated as Intermediate 1008 according to the procedures listed above,



5-(1-1sopropyl - 6- net hanesul f onyl am no-111-
i ndol-3-yl)-thiophene-2- car bot hioic acid am de R 394
(M+11) 137 i-Pr .."..."1 ,..."'caNH2 Me
N-13- (6- Am no- pyrlclln 3- yl) 1-i sopropyl
W%?“Qﬂféstc’f?gnesul fonam de F 343.3 (MH) Merll wgclz[@r%%‘”’g“““%
** Method Q without use of the mcrowave. t Unl ess
noted to the contrary the analytical data refers to
the mass spectral data, * Prep. Method of
‘preparation referring to Schgyres 1-6 and the
acconpanyi ng experinental descriptions. 5*** See the
Experi nental s bel ow Compounds |isted below in
Table 5 can be prepared from conpounds having the
general structure of an indobies core Mushated as
Internmedi ate 100 Seerermditrrgartddrominenpadinie éur es | i st ed
above. -45- Tables Conpmmus Prepap®d From

Intermediate 100 R3 Ex. Nane Prep: Anal.
t 30 Mo N2 Me NA1- w,;»?yl- ni B o-
phenyl)-1H i ndol- 6- nam de C 346.0
(MtH) 225 Et |le CN - (4- Cyano:, 3-f | uor o-
phenyl) - 1- et hyl 1H-i ndol 6- y11 met Rhnesul f onani de D
31— n / NA | l\ 29 H PI . — .
G i —Pgp 'R6 Name Prept | Anal. ¥
30 [ Me NC)2 Me N-{1-Methyl-3-(4-nitro- C 346.0
)z©/ phenyl)-1 H-indol-6-y1]- (M-+H)
methanesulfonamide
225 | Bt CN Me [ N{3-(4-Cyano-3-fluoro- |D 356.2
phenyl)-1-athyl-1H-indol- -H)
6-yll-methanesulfonamide
F .
226 | i-Pr NN Me N-[3-(2-Fluoro-pyridin-4- | § 3430
[ yD)-1-isopropyl-1H-indol- (M+H)
. 6-yl}-methanesulfonamide
F R
227 | iPr = F Me N-[3-(6-Flioro-pyridin-3- | § 348.0
| y1)-1-isopropyl-1 H-indol- QM+H)
. N 6-yI}-methanesulfonamide
& | i-Pr SCH, | Me | N{ldsopropyl-3(4- C 373.4
methylsulfanyl-phenyl)- (M-H)
1H-indol-6-yi]-
methanesulfonamide
84 | iPr CH3 Me N-[3-{3-Fluoro-4-methyl- | C 361.2
phenyh)-1-isopropyl-1H- M+H)
indol-6-yI}-
F methanesulfonamide
&8 | iPr Me N-(1-Isopropyl-3-phenyl- | C 3272
1H-indol-6-yD)- (M-H)
. - methanesulfonarnide
8 | iPr OMe | Me NJ1-Isopropyl-3-(4- C 3712
methoxy-3-methyl- : (M-I)
phenyl)-1 H-indol-6-y1]-
CH, methanesulfonamide
88 {iPr = OMe | Me N-{1-Isopropyl-3-(6- C 358.0
] {nethoxy—pyridin&-yl)—lH- (M-H)
\\ N md01'6-y1]‘
methanesulfonamide




Aa F Me N P-(2-Fluoro-pyridin-4-

y1l) - 1-isopropyl-1H i ndol 6-y1l1- net hanesul fonam de S

348.0 (v1+11) 227 i-Pr "1/20..... F?,,NM

N-P- (6-Fl uor o- pyri di n- 3-
w%fzfﬁsg“sfopropyl -1 Hi ndol 6-y1] - met hanesul f on&fTe2g7/060626

348.0 (M1-H) 83 | ot SCH3 Me ND- I sopropyl - 344-

nmet hyl sul f anyl - phenyl )- 1H i ndol-6-yl11-

nmet hanesul fonanmide C 373.4 (Ma) 84 i-Pr 40 H Me

N43- ( 3- Fl uor o- 4- net hyl - _46-

phenyl ) - 1-i sopropyl - 1H ndol - 6-y1] - net banesulf onam de

C361.2 (MFH 85 i-Pr 4111 M

N- (1-1sopropyl - 3-phenyl.. 1Hindol-6-yl)-

meEsap®isul f onBhi de C 327. 2 R6MA N&ﬁ Ove CH3 M%p:: Anal.
N G2 ) Fopr opyl - 3- (4 et hqe 31 WEtEhyhloro-pyridin-- 362.0
phenyll) - 1H i hdol - -yl] nget hawg)sﬂ:l’f"lfhﬁ‘?% apadlC 371. (M-H)
(N1 D ] angsulfonanide

¥

+ Unless noted to the contrary the analytical data refers to the mass speciral data.
I Prep. Method of preperation referring to Schemes 1-6 and the accompanying experimental descriptions.

5 Alternative synthetic schemes that be used to to prepare indoles described in the present invention
are iustrated below in Scheme 3, which can be accomplished using a compound having the indole core
illustrated as intermediate 9, 9F, or 9C. Some of the methods listed i bold in the Scheme are described
above; other methods are described below after the Scheme.

' Scheme 3
CN

CN
. F ool O
PhSO,CI { (HO)B R TBAF
\ ——————— s
,@E:} DMAP, N Method C
N BN 1
7

e o OZN so Ph
N ' CN CN
R R RiBr : R
1. Method E, F, GorH Cul, K3PO
@ 2 2. Method | Q O A
R6~S07—N N ) ON N MeHN  NHMs N
R 10 R (Method K) o R=H
R1 1saryi Rt is aryt oN gggiil
R Method A, B, or
@ R1X, CSCO,, DMF
1. Method E, F, GorH (Method L)
O h 2. Method | N or )
RO~S07—N N CsCO,, DMF, R10TS, heat
‘ ON \ (Method LL)
13 R1 or
R1 is alkyt R1is alkyl K{iz'e}:r? ‘%T:&)DMSO
1. Methad E, F, GorH
- RSO,CI
O A 2, Method | { oA
R6—50;~N so O CH,CI,
R
— Method N
10 14 SO R { )

1-benzenesulfonyl-3-bromo-G-nitro-1E8-indole (7)
Add triethyl amine (EtsN) (6.7 mL, 48 mmol, 4 eq) and DMAP (240 mg, 2.0 mmol, 0.1 edioa
shurry 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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C 362.0 (14-11) ess noted to the contrary the

analytica reitrs to the nass ,;pectral data. t Prep.

Met hod of preparation referr?ng to Schenes 1-6 and

t he acconpanyi ng experinental descriptions.

5Al ternative synthetic schenes that be used to to
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1- benzenesul fonyl- 3- bronop-6-nitro-113-i ndole (7)

Add-buﬁtrlaédfonﬁ[ﬁqﬂ% ﬁﬁh&hﬁ-y[ﬂ-&n%mﬂiha A8 ol , 4 eq) and

(24
3- br onor a%}dr;nl‘rgv("r %0 "béﬂmﬁes%ﬁfn gé"bmmo'gﬁéo Hjtmééleo; 1 Bh
OP = eRligRporoniq agif usjog %‘B% oA e Fo b popprom - a1

bireuroti SnRuEify by revidirtion it cherguen A NMREPMSHS) § 8.78 (4, 1H, J=1.8
bm),z;em@,am B.oroyd, 156 k- 00, isd @) S14%5.1 Mtm, 2602407 @D, /= 4.8 22),00)-7.92 (m,
7t7l3§%ﬁngUH nggt Br9YErhoht. Filter off the

précipitate, which forms, wash the precipitate with
Cl112C12, and collect the filtrates to give 6.83 g of
tﬁ@'#ﬁ%ﬂﬁé“@b%mﬂwwﬁ%ﬁuenti ally wash the conbi ned
filtr aideowLbh M TBAFHCIER 16 Eelutty at4q0-hmpthsimiy il aialt 36,)-
amome@aq 3 DX3Y minbifin S SRR, hAbYEE mpeésaon%%oﬁm&glﬂgéﬂa
and .t s moreq ‘i?a aﬂl—&gﬁﬁ"% Do bl L] Te%e tl nto 200 mL of
resul] I'ng so s 38T RS %"r’fﬁmﬁ °f’mfx1[l“’fté 0 °
METRId 2greus 3@%10%@%@%*@ Pfect fpysultingspltiop feith FOAe. ombine the
odréamt heacp r@igiaghithe sttrectstvath giuvaed anetd verbohatd wger (2k), 1@ Dry the
oERRPOMR oved 17l SNV Riter, (VR rBh60e 1+ &'ga?ﬂﬂ’ st ﬁ.’lde]&_SOhd

e

( I'ﬁls on cool and then collect the precipita Concentrate the filtrates and redisolve in ~300

mL of 50% acetonefhexanes with heating. Let the solution cool end 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%. LEMS (APIES-)==262.0 (M-1),

2-Flnoro-4-(6-nitro-1H-indok-3-y)-benzonitrile (9F)

A. Dissolve 2-Fluoro-4-bromobenzonitrile (200 g, 990 mmel, 1.00 eq.) and {riisopropyl borate
(228 g, 1188 mmol, 1.2 eq.) in 700 mL of THF and 1400 mL of toluene., Cool the mixiure with a dry
ice/acetone bath 1o an internal temperatire of -75 °C.  Slowly add n-Buli (396 mL of a 2.5 M solution in
hexanes) over a period of 2 howrs. Afier addition is complete, a light-red, thin shurry occurs.  Letthe
solution stir at -74 °C for 15 minuies, allow the solition to warm to -20 °C and then quench with 1500 mL
of 25 MHCIL. Let the solution warm to RT. Separate layers, extract the aqueous layer with FtOAc, dry
the combined organic phases with Na;S0,, fitter and concentrate in vacuo to yield a Hght-brown solid.
Triturate the solid with hexane and transfer to a scintered glass fimmel.  Rinse with hexane one more time



104- ( 1- benzenesul fonyl - 6-ni tro-111-i ndol - 3-yl ) - benzon
itrlie (8) Prepare this conmpound from
1 benzenesulfony1-3-bronn-6-nitro-lFLindole 7, and

phenyl borani ¢ aci d using Method C dgé%}spﬁ%@&ﬁ

Woa%’% 7‘*gr 4-(1-isopropyl-6-nitro-1Hindol-3

10

15

20

25

30

35

benzottitrile 5. Purify by precipitation from

Et OAc/ hexanes. | HNVR (DMSO-c16) 6 8.78(d, 1H J= 1.8
Hz), 8.73 (s, 18), 8.17 (dcl, 111, J-- 2.2, 8.8 Hz),
8.14-8.11 (m 211), 8.07 (d, 111, J = 8.8 Hz),
7.97-7.92 (n, 15413), 7.72 (? 111 J =1.3, 7.5
Hz), 7.63-759 (m 211).

4-(6-nitro-LY-indol -3-yl)-benzonitrile (9) Add 100 ni
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conpounds illustrated below in Table 6 can be .
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1 Ex. 1 R11R31 R6.1 Namel Prep: | AnaLtl
-50- Ex. R1L R3 R6 Nane Prept AnalLt 26 n-Pr ON Me
N-[ 3- (4- Cyano-phenyl)- A E, 1 371.0 il
1-propyl - 1Hindol-6- y1]- rq@hanesul fonam de
(M:NH4) 27 Et ON Me N-P-(4-Cyano- phenyl) - I
357.2 1l-ethyl -1H i ndol-6-yl1l- net hanesul fonam de

(M:N114) 28 i-Pr ON 40 Me

4-(1-cyclepentyl-G-nitro-LH-indol-3-y))-benzonitrile (11, R1 = cyclopentyl)

Method M Add KOH pellets (200 meg, 3.42 mmol) to a solution of 4-(6-nitro-1H-indol-3-v1)-
benzonitrile, 9, (150 mg, 0.57 mmoly in DMSO (10 mL). After the KO pellets dissolve, add cyclopenyl
tosylate (210 mg, 0.85 mumol) in DMSO (3 mL}. Allow the reaction mixiure to stir overnight ai ambient
temperature. Add additional cyclopentyl tosylate (210 mg, 0.85) and aHow the 1eaction mixture to stir for
another 6 h. Add still more cyclopentyl tosylate (210 mg, 0.85 mmol) and allow the reaction mixture to stic
overnight at ambient temperature. Quench the resulting reaction mixture with SN HCl/ice. Extract the
quenched reaction mixtiwe with FtOAc. Wash the EtOAc extracts with brine, Dry the organic layer over
MgS0y, filter, and remove the solvent from the filérate to provide a solid. Purify by silica gel column
chromatography (0-100% EtQAc/hexanes gradient) and collect the fractions and remove the solvent to
afford 110 mg (58%) of the title compound. LRMS (API ES+)=332.2 HH).

4-[6-Nitro-1-(pyridine-3-sulfonyl)-1H-indol-3-yl}-benzonitrile (14 R1 = 3-pyridinyl sulfonate)

Method N Combine 4-(6-nitro-1H-indol-3-yl)-benzonitrile, 9, (290 mg, 1.1 mmol), 4-

_ dimethylaminopyridine (14 mg, 0.11 mmol), triethyl amine (740 pL., 5.3 mmeol), methylene chioride (7.0
ml) and dimethylformamide (2.5 mL) in 2 25 mL flask. Add 3-pyridine sulfonyl chloride hydrochloride
(283 mg, 1.32 tomol). Let the solution stir overnight. Isolate the presipitate by filiration and wash the
precipitate 3x with methylene chloride to yield 251 mg, 0.62 mmol, 56% of the title compound. LRMS
(API ES+) = 405.0 (M+H).

Once the desired fimctionalized intermediate_s 10, 11, and 14 are obtained using the general routes
described above, the 6-nitro substituent can be reduced to the amine using the general procedimes listed
above for Scheme 1, ie., Methods E-H, and then the amins can be converted o the alkyl sulfonamide
using an appropriately selected alkyl sulfonyl chloride as described in Method I above to provide desired 6-
alkyl sulfonamides 12, 13, and 15. ‘

The compounds illustrated below in Table 6 can be prepared according to the above procedures
starting from intermediates 9, 9F, or 9C in Scheme 2.

‘ Table 6
Conmpound Prepared From Intermediates 9, 9C or OF
R3
o, 2
R6~ SN N
R1

| Bx. [R1 [r3 [R6 [ Name {Prep; [ Amalt




N- P- (4- Cyano- phenyl ) -
1-isopropyl-111-indol -
rret hanesul f onam de

il

(MR) 54 )4s.... :
1-i sopropanesul fonyl- N, F,

4- Cyano- phenyl ) .
WQLZW ${#¥esul i bnyl - 1H i ndol-6-y1] -

A

E,

(MtH)

354.0

6-y1] -

46 MeSO2- ON Me

ll\__

N, F,

388.0 40

met hanes GFFRANT 80626
0, Me N{3-(4-Cyano-phenyl) -
416. 3

114-indol -6-y1].- nethanesul fonamide 55 Q,0 ON Me
N43- (4- Cyano- phenyl)- N, F, ! 4512
Ex | RI R3 R6 Name Prepi | Amalt
26 | nPr - CN Me N-[3-(4-Cyano-phenyl}- | A, B, 1 371.0
ﬁ 1-propyl-1H-indol-6- (MANFL)
ylj-
_ methanesutfonamide
27 | Et CN Me N-[3-(4-Cyano-phenyl)- | A,G, 1 3572
1-ethyl-1H-indol-6-y1]- (M+INEH4)
methanesulfonamide
28 | iPr CN Me N-[3-(4-Cyano-phenyl)- | A, B, 1 3540
Ig@/ 1-isopropyl-1Hindoi- (M)
" 6-y1}-
methanesulfonannde
46 | MeSO,- CN Me N[3-(4-Cyano-phenyl)- | N, F, I 3880
l-methanesulfonyl-1H- {(M-H)
ndol-6-y1]-
methanesulfonamide
54 ENY CN Me N{3«(4-Cyano-phenyl}- | N, F, I 416.3
),;’_SY ﬁ 1-isopropanesulfonyl- (M-1)
IH-indol-6-y1]-
methanesulfonamide
IR N CN | Me N-[3-(4-Cyano-phenyl)- | N, F, T 4512
| Q 1-{pyridine-3-sulfonyl)- M-1)
= 1H-indol-6-y1]-
methanesulfonamide
57 CN | Me NI3-(4-Cysno-phenyl)- | L, F, | 3823
W Q/ 1-(3-methyl-butyl)-1F1- (M-H)
indol-6-y1]-
methanesnlfonamide
63 CN Me N-{3-(4-Cyano-phenyl)- | M, F, I 3802
)p )’;@ 1-cyclopentyl-1F- (M-H)
indol-6-y1]-
_ methanesulfonamide
64 WOM& CN Me [3-(4-Cyano-phenyl}-6- | A, F.1 3820
o methanesulfonylaming- {M-H)
)@f indol-1-yI]-acetic acid
methyl ester
136 CN Me N-[(R)-3-{4-cyano-3- 1L, G,I 417.0
}t/o )’Z@ : fhuorophenyl)-1- (M+MH4)
telrahydro-furan-3-yl-
F 1H-indo]-6-y1]-
methanesulfonamide
77 CN Me N{3-(4-Cyano-phenyl)- | L, F,1_ | 406.0 (M-
\4/©/ L-cyclohexylmethyl- H)
1H-indol-6-y1}-
methanesulfonarmide
229 | ¥r~g CN Me 4(1-(2-methoxyethyl)- | LLL,F, | 3683 (M-
6- 1
Q/ methanesutfonylamino- ®
1H-indol-3-y1)-
benzonitrile
230 ;7/\0/ CN | Me 4(1(3- LL,1F, | 384.1
>i©/ methoxypropan-2-y1)-6- | I (M+H)
methanesulfonylamino-
1 H-indol-3-y1)-
benzonitrile
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(Ma) 63 CN 40 Me
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3802
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...54-...y..one CN Me [ 3-(4-Cyano-phenyO- 6-
382.0 |
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Prept

Analt
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CN

o

Me

4-{18-3-
methoxypropan-2-y1)-6-
methanesulfonylarmino-
1 H-indol-3-y1}-
benzonitrite

LL%, F,
I *
HPLC -
A 867

406.1
(M+Na)

232 o

CN

&

4-(14R-3-
methoxypropan-2-y1)-6-
methanesulfonylamino-
1.H-indol-3-yI)-
benzonitrile

LLIF, I
*HPLC

9.63 m

406.1
(MNz)

234

CN

4{1{2-
tetrahydrofuranylmethy
D-6- )
methanesulfonylamino-
1H-indol-3-y1)-
benzonitrile

LG,
* HPL.C
-B; Rt
=287

3683 (M-

235 :e_"r\o/

CN

R Q

2-fluoro-4-{1-{8-3-
methosypropan-2-yl)-6-
methanesulfonylarmino-
1A-indol-3-y1)-
benzonitrile

LLL, G,

400.0 (M-

236

CN

&

4-(1-(3-
tetrahydrofiranylmethy
5)-6-
mthanesulfonylamino-
1H-indol-3-y1)-
benzoniirile

LLL G,

HPLC -
C;Rt=
10.68 m

394.0 (M-

{239

CN

&

2-fluoro-4-(1-
{methylmercaptylmethy
1-6-
methanesulfonylaming-
1H-indol-3-y1)-
benzonitrile

L,G,1

388.0 (M-
B

240 | iPr

o
/

R

E-(1-(N-
Methoxyimino))-2-
finoro-4-(1-isopropyl)-
6-
methanesulfonylamino-
1 A-indol-3-yI)-benzene

Q, ** Z-
1,22

402.0 (-

241

q

4-(1-(S-3-methylbitan-
2-y1)-6-
methanesulfonylamino-
1H-indol-3-y1)-
benzonifrile

LLi, G,

380.0 (M-
H)

242

R

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

I‘Li’ G’

380.0 (M-
0

244

HOH

m o)
=

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

EE L

398.2 (M-
H)
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L, F,
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(MH 136 ON Me N-KR)-3-(4-eyano-3- LL, O,!
t et rahydro-furan-3-yl-
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ul f onanai de
406.0 (M

1H i ndol-6-yl] -
77 CN Me N P-(4-Cyan
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=

Me

3-Fluoro4-(1-(R-3-
methylbutan-2-y1)-6-
methanesulfonylzmino-
1H-indol-3-y1}-
benzonitrile

LLL G

HPLC-
DRt=
2.894m

3082 (M-

247

>
=

414
tetrahydropyranyl)-6-
methanesul fonylamino-
1H-indo]-3-y1)-
benzonitrile

HER

394.0 (M-

68

3-(4-Cyano-phenyl)-6-
methanesulfonylaming-
indole-1-carboxylic
acid methyl ester

Hkdk

387.0
(MENEA)

59

Q
=

N-{3-(4-Cyapo-phenyl)-
1-isobutyl-1H-indol-6-
-
methanesutfonamide

AET

366.3 (M-

248

e

o
z

N-[3-(4-Cyano-phenyl)-
1-{(propane-2-
sulfonyl}-1H-indol-6-
¥1]-methanesul
fonamide

N,RI

4163 (M-

249

&

(9]
=

NH{3-(4-Cyapo-phenyl}-
1-(3-methoxy-
phenyl)-1H-indol-6-y1]-
methanesulfo

namide

K F,1I

435.0
M+NB4

72

O
b4

Q

N-[1-Benzyl-3-{4-
cyano-phenyl)-1H-
indol-6-y1}-
methanesul foramide

A G

419.0
(MHINHA)

250

N-{3-(4-Cyano-phenyl)-
L-pyridin-3-y
1-1H-indol-6-y1]-
methanesulfonamide

E,F,1I

389.0
(M+H)
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N-[3-(4-Cyano-phenyl)-
1-(1-ethyl-propyl)-1 H-
indol-6-y1]-
methanesulfonamide

L EI

382.1
(M+H)
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9]
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N-[3-(4-Cyano-phenyl}-
1-pyridin-3-y
Imethyl-1H-indol-6-y1]-
metharesnlfo

namide

B,E1I

403.0
(M+H)

257

N-{3+4-Cyano-phenyl)-
1-

cyclopropanesulfonyl-
1H-~indol-6-v1]-
methanesulfonamide

N,F,I

4333
M+NH4

258
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N-{3-(4-Cyano-phenyl)-
1-(4-methoxy-
benzenesulfonyl)-1H-
indol-6-vi]-
methanesulfonamide

N.FI-

499.0
(MHINH4)
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259 | 5%° o CN Me | N344-Cyano-phenyl)- | N,F,1 | 499.0
K\Q’ 1-(3-methoxy- (M-+INH4)
: benzenesulfonyl)-1H-
} indol-6-y1]-
methanesulfonamide
260 u CN Me N+{3-(4-Cyano-3- BB,F,I | 4350
<9 )g@ Suoro-pheayl)-1((R)- ED)
B 1-pyridin-2-yl-ethyl)-
F 1H-indol-6-y1]-
methanesulfonamide
261. CN CN | Me N-[34{4-Cyano-3- LL,F L | 3812 (M-
}7/ flnoro-phenyl)-1- ' H)
(cyano-methyl-methyl)-
1H-indol-6-y1}-
methanesulfonamide
262 CN [ Me N-[3-(4-Cyano-3- BE, G,1 | 394.2 (M-
fluoro-phenyl)-1-(1- H)
: }7\ ﬁ methyl-but-2-ynyl)-1H-
F indol-6-y1]-
methanesulfonamide
263 - CN Me N-[3-(4-Cyano-phenyl)- | BB, F,1 | 378.0 (M-
F : 1-(1-cyclopropyl- 1)
/\7 );@/ ethyl)- 1F-indol-6-y1]-
methanesulfonamide
264 CN Me N-[3-(4-Cyano-phenyl)- | BB, F,1 | 378.0 (M-
1-(1-cyclopropyl- ")
ethyl)-1H-indol-6-yl]-
methanesulfonamide
265 wi CN Me N-[3-(4-Cyano-phenyl)- | BB, F,I | 404.0 (M-
V/V )i©/ 1-dicyclopropylmethyl- H)
: 1H-indol-6-y1]-
methanesuifonamide
266 : CN Me N-[(R)-3-(4-Cyano- EL,G,1|380.11
E Y Q/ phenyl}-1-tetrahy (M-ED
dro-firan-3-yi-1H-
indol-6-yi]-metha
nesulfonamide
267 | & CN Me N-[34-Cyano-phenyl)- | BB, F,1 | 406.0 (M-
1-(t-cyclopentyl-ethyl)- H)
1H-indol-6-y1]-
methenesutfonamide
98 | #-Pr CN CF, N-[3-(4-Cyano-phenyl)- | (A, B or | 406.2 (M-
l-isopropyl-1H-indol- | L) H)
6-y1]-C,C,C-trifluoro- FI
methanesulfonamide
100 | ipPr CN o Morpholine-4-sulfonic | (A, Bor | 423.0 (M-
r\ acid [3-(4-cyano- L) B)
)i\l\) phenyl)-1-isopropyl- 3
1H-indol-6-y1]-amide




1H i ndol-3-yl)- benzonitrile -51- Ex. R1 13 R6
Nanme Prept Anal.t 231 0 CN Me .
md- (enD1- ( Sup- 3-ropan_34) - 6- met hanesul f onyl anm no-

1Hindol-3-y1l)- benzonitrile Lt F, 406.1 (N@?)ﬁsmg?fﬂﬁ%%

WQIWIARHBC _T A 8.67 in 232 \o 40 ON Me 4-(

10

15

20

25

30

35

nmet hoxypr opan- 2-y1) - 6- net banesul f onyl am no-

1H i ndol-3-yl)- benzonitrile 114 F. | * HPLC - A
9.63 m406.1 (M-Na) 234 CN Me 4-(1-(2- _
tetrahydrof uranyl methy 1)-6-5, net hanesul f onyl ami no-
1H i ndol-3-yl)- benzonitrile L, G 1, * EIPLC - B, R
= 2.87 in 368.3 (M H 235

EBx. [RI R3 R6 Name Prepi Analt
301 | & CN Me N-[3-(4-Cyano-3- BB, F, |
/\/\ fluoro-phenyl)-1-({(S)- 398.0
1-methyl-butyl)-1H- (M-1)
indol-6-y1]-
methanesulfonamide

T Unless noted to the coulrary the analytical data refers to the mass spectral data,
i Prep. Method of preparation referring to Schemes 1-6 and the accompanying experimentsal descriptions.
I Prepare the tosylaie rteagent according to the procedure for 3-Methyl-2-(4-
methyiphenylsulfonyloxyYbutane below in Ex 224.
* HPLC-A: Chiralcel OJ-H; 30% IPA/CO2; 10 ml/m
HPLC-B: Chiraleel AD-H; 30% MeQH/C0O2; 5 ml/m
HPLC-C: Chirdleel AD-H;, 0.2% DMEA/3A BtOH: 0.6 ml/m
HPLC-D: Chiraleel AD-H; 0.2% DMEA/3A EtOI 1 mlm
** See Methods Z-1 and Z-2 below
*#% See the Experimental Description below.

I addition to the compounds prepared according the general procecuures described above using the Methods
and roules in Schemes 1-4, the following examples can be prepared by the procedures describad herein.

Example 289 N-[3-(5-cyano-4-fluoro-thiephen-2-yl)-1-isopropyl-1H-indol-6-yl}-methanesufonamide

Heat a mixture of N-[3-(4-Chlozo-5-cyano-thiophen-2-yl)- 1-isopropyl-1H-indol-6-yi}-
methenesulfonamide (Fxample 118) (0.15g, 0.381 mmol) and CsF (0.324g, 2.13 mmol) in DMSO (5 i)
at 150 °C for 6 hours under N,. Cool the mixture to 21 °C and dilunte with BtOAc. Wash the mixture with
water, brine, and dried over Mg80;. Filter the material and concentrata to dryness. Purify the crude product
by reverse phase chromatography to yield Smg of the title compound. MS: 378.0 (MEH)

Example 290 2-Fluoro-4-(1-isopropyl-6-methanesulfonylamino-1H-indol-3-yI)-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-y1]-methanesulfonamide (108 mg, 0.27 mmol) in 10 mL of dimethoxy ether. Heat to
reflux, followed by addition of dithi()phosphqric acid O,0'-diethyl ester (151 mg, 0.81 mmol), and reflux in
a sealed tube overnight. Evaporate the solvent, Purification of the residus using silica gel chromatography
eluted with EtOAG and hexane gradient to give 99 mg (91%) of the desired product.

Example 211 N—{l-isopmpyl-B-(5-ethynyl—pyﬁdin~2~yl)-1H—indol—é—-yl]-methanemﬂfonamide
A. N-[1-isopropy!-3-(5-trimethylsilanylethynyl-pyridin-2-y1)-1H-indol-6-yi]-
methanesulfonamide can be prepared using Methed CC described above from 2-bromo-5-ethynyl
rimethy] silane pyridine and N-[1-Isopropyl-3-(4,4,5,5 -tetramethyl{1,3,2]dioxaborolan-2-y1)-1H-indol-6-
yl]-methanesulfonamide.
l B. Add potassium carbonate (208 mg, 1.5 mmol) to N-[1-isopropyl-3 -(5-trimethylsilanylethynyl-
pyridin-2-yl)-1H-indol-6-yl]-methanesulfonarmide (63 mg, 0.15 mmol) in MeOH (5 ml.) and stir at toom
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Ex)z/lm%ﬂe 194 N-[3-(4-Ethynyl-phenyl)-1-isopropyl-1H-indol-6-yll-methanesuHonamide

Add N-[1-sopropyl-3 ~(4-rimethyisilanylethynyl-phenyl)-1H-indol-6-yi]-methanesul fonamide (0.223
mmoles; 95.0 mg, prepared similarly o N{1-isopropyl-3-(5-trimethylsilanylethynyl-pyridin-2-y1)-1H-
indol-6-yl]-methanesul fonamide), dichloromethane (4.0 mL), methanol (4.0 mL); followed by Potassium
Carbonate (1.119 ramoles; 154.6 mg) to a round bottom flask equipped with a stir bar. Stir the resulting
material for 2 hours at room temperature.  Dilute the reaction with water and acidify to pH of 6-7 with IN
HCI Dilute the resulting agueous mixture with brine and extract with dichloromethane, Concentrated the
-resulting mixture iz vacuo and then purify the resulting material on a chromatotron (2MIME silica gel plate;
load CHzCly; run 30%-50% ethyl acetatc gradient in hexanes) to obtain the desired product as a light-yellow
- eyrstalline solid, 50 mg (63%). MS (IS+) m/z 353.0 (M -+ 1)

Exampie 243 N—[3-(4-,Cyano-pheny[]-ﬁ-meﬂlanesulfonylanﬁno-—indol—l—yl]—N—methyl—acemmide :

A. Add Nall (98 mg, 2.47 mmol) to 4-(6-nitro-1H-indol-3-y1)-benzonitrile (500 mg, 1.9 mmol) in
DMF (10 mL} at 0 °C umder N, and stir for additional 30 min at room temperature, Add excess NH,Cl
ether solution prepared according to the procedure desatibed in J. Org. Chiern. 2004, 69 (4), 1369, and stir
for an hour. Add 10% sodium bisulfite and extract with EtOAc. Wash the BtOAc extracts with 10%
sodium bisulfite twice and dry over MgSO4. Evaporate the solvent to give 4-(1-aming-6-nitro-1H-indol-3-
yl}benzonitrile,

B. Add acstic anhydride (214 mg, 2.1 mmo] }to a mixture of 4-(1-Amnino-6-nitro-1H-indol-3-y1)-
benzonitrile (400mg, 1.4 mmol) and di-isopropylethylamine (194 mg, 2.1 mmol) and N,N-
dimeﬂzylaﬁliuopyﬁdine (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 FtQAc, Wash the combined extracts with water and bring, and dry over Mg50,.
Purify the crude residue using silica gel chromatography to give 170 mg (38% yield) of N-[3(4-Cyano-
phenyl)-6-nitro-indol-1-y1]-acetamide.

C. Add NaH (26 mg, 0.64 mmol) to a solution of N-[3 -(4-Cyano-phenyl)-6-nitro-indol-1-yI]-
acetamide (170 mg, 0.53 mmol) in DMF (30 mL) at 0°C. Afier stirring for 30 min, add Mel (170mg, 0.64
mmol). Add additional NaH (26 mg, 0.64 wmol) stir for 30 min, then add Mel (Y70 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
Mg504. Pwification of the erude 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 megylation {(Method I)
described above provides N-[3-(4-cyano-phenyl)-6-methanesulfonylamine-indol-1 ~y1]-N-methyl-
acetamide,
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Example 68 3-(4-Cyano-phenyl)-6-methanesulfonylamino-indole-1-carboxylic acid methyl ester

Combine 4-{6-nitro-1 H-indol-3-y1)-benzonitrile, 9, 4-dimethylaminopyridine, triethyl amine,
methylene chloride and dimethylformamide. Add methyl chloroformate. Let the sohttion stir until the
starting material is consumedovernight. Isolate the precipitate by filtration and wash the precipitate with
10% DMF in methylene chloride and then methylens chloride fo yield the title compound. Once the desired
functionalized nitro intermediate is obtained Method F can be used to reduce to the amine and then the
amine can be converted to the methyl sulfonamide using methyl sulfony! chloride as described in Method I
above to provide desired 6-methyl sulfonamides

Example 247 4-(1-{d-tetrahydropyranyl)-6-methanesulfonylamine-I H-irdol-3-yl)-benzonitrile

A, 4-(4-methylphenylsnlfonyloxy)tetrahydropyran: Add TsCl(22.33 g, 117.1 mmeol) and
DMAP (0.55 g, 4.5 mmol) to a mixture of 4-hydroxyieirahydropyran (9.2 g, 90.08 mmol), pyridine (10.93
mf, 135,12 mmol), and methylene chioride (180 ml). Stir the mixtare for 7 days, then add hexanes (360
mi), and filker. Collect the Shrate and wash it sequentially with 5N HCL, and brine. Dry over MgSO0,,
remove the solids by filtration and concentrate the filtrate Purify by silica gel chromatography (5-30%
methylene chioride/hex) to give the product as an oil (20.75 90%). ‘HNMR (CDCly): § 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. d-(I-{4-tetrahydropyranyl)-6-nitro-fH-indol-3-yD)-benzonitrile: Add Ce,CO;(2.542, 7.3
mmol) to & mixture of 4-+{6-nitro-1H-indol-3-y1)-benzonitrile (1.591 g, 6 mmol), 4-(4-
methylphenylsulfonyloxy)tetrahydropyran (2 g, 7.8 wmol) 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 5N HC (6 mi), sonicated, and filtered with Ef,O wagh to give 1:1 mixture of the title compound :
starting material as a brownish red solid (1.202 g). )

C. Using the general Methods G and I described above provides the title compound..

Example 244 3-Finoro-4-(1-(R-3-methylbutan-2-yl}-6-methanesulfonylamine-14-indel-3-vI)-
benzonitrile and Example 2453-F1uoro—4—(1-(S—3—meﬂlylbntan-Z—y[)-6—methanesulfonylanﬁ.no-lﬂ-
indol-3-yl}-benzonitrile

A. 3-Methyl-2-(4-methylphenylsnifonyloxy)butane. Sequentialty add TsCl (12.465 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), a2nd
filter with methylene chioride wash. Wash the combined filtrate with 5 HCI (15 ml) and brine; then dry
over MgSQy. Congcentrate the filtrate and purify by chromatography (50-70% methylene chloride/hex) to
give the title compound as an oil (9.15 g, 75%). LC: Rt= 4,182 m (C18 capilliary, 80:20 MeOH/H,O; 0.5
/L. NH,OAc, 300 mm, 1 mi/m). "EINMR (DMSO-d6): § 0.75 (m, 6H), 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-methylbutan-2-yI)-6-nitro-LH-indol-3-yl)-benzonitrile: A mixture of 3-methyl-2-(4-
methylphesylsulfonyloxy)butane (15.08 g, 62.226 mmol) and DMF (50 mi) is added via a syringe pump at
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20 mlL/h rate for & total of 2.5 h addition time to a 50 °C mixiure of Intermediate 9, 3-br0mo—6-nit?o-LH-

indole, (10.00 g, 41.485 mmol), C5,C05 (27.04 g, 82.991 mmol, 2.0 eq), and DMF (100 ml), under Na, The

reaction is stirred for 24 howrs at 50 °C. After cooling, dilute the reaction with EtQAc and 1IN HCL, then

wash it with water (320, brine, and then dry over MgS0,. Remove the solids by filtration and concentrate
5 the filtrate, Purify by chromotography to give the title compound as a yellow paste (9.83 g, 76%). LC-MS3:

352.0 (M+H).

€. Follow the general Methods G and I described above to provide the title compound. The
isomers can be separated by chiral cohman: HPLC-D): Chiraleel AD-H; 0.2% DMEA/3A EtOH; 1 ml/m.

10  ZExample 121 [3-(5-Cyano-2-methyl-2H-pyrazol-3-y1)-1-isopropyl-1H-indol-6-yl]-
methanesnlfonamide '
A. 5-(1-Tsopropyl-6-nitro-1H-indol-3-yi)-2H-pyrazole-3-carboxylic acid ethyl ester: Spargea
stirring solution of 5-Tributylstannanyl-2H-pyrazole-3-carboxylic acid ethyl ester (47.7 g, 111 mmol}, 3-
Bromo-1-isopropyl-6-nitro-1 H-indole (30.0 g, 106 mmol) and dichlorobis{iriphenylphosphine)
15  palladium{I) (3.72 g, 5.30 mmol) in DMF (400 mE) with argon for 20 minutes. Adter this time, stir the
mixture at 150 °C for 1.25 h. Cool the resulting mixture to room temperature, dilute with ethiyl acetate (2
L), filter through diatomaceous earth and wash the filter pad with ethyl acetate (1 L). Wash the filtrate with
water (3 x 3 L) then brine (3 L); dry over sodium sulfate; filter and concentrate the filtrate under reduced
pressure, Purify the residue obtained by eolunm chromatography (silica, 9:11 ethyl acetate/heptane to 1:1
20  ethyl acetate/heptane) to afford 5-(1-Isopropyl-6-nitro-1H-indot-3-y1)-2H-pyrazole-3-carboxylic acid ethyl
) ester (17.4 g, 48%) as an orange sélid : *HNMR. (300 MHz, CDCL;) § 11.25 (br s, 1H), 8.41 (m, 1H), 8.14
(d, J=9.0 Hz, 11}, 8.09 (dd, /= 9.0, L. 8 Hz, 1H), 7.91 (s, 1H), 7.12 (s, 1H), 4.82 (m, 1H), 4.44 (¢, J= 72
Hz, 2H), 1.63 (d, J= 6.6 Hz, 6f), 1.44 (t, J=6.9 He, 3H).
B. 5-(1-Is0propyl-ﬁ-nitro—I]E[-indol-S-}"l)-ZH—pyramle-3-ca;rb0xy]ic acid amide: Treat 5-(1-
25  Isopropyl-6-nitro-1H-indol-3-yI)-2H-pyrazole-3-carboxylic acid ethyl ester (18.5 g, 54.0 mmol} witha 7 M
solution of ammonia in methanol at 125 °C for 20 h (5 baicbes, 3.18 g-5.30 g, 200 mL of ammonia solulion
each). Combine all batches and concentrate under reduced pressure. Dissolve the residue obtained in
boiling THF (700 mL), treat with 1,2-dichloroethane (300 mL) and concentrate under reduced pressure to
afford 5—(1-Isopmpy1~6—nitro—1H—indo1-3-y1)~2H~pyrazole—3-carboxylic acid amide (18.0, >100%) as an
30  orange solid: "H NMR (500 MHz, DMSO-d;, observed as & mixture of rotamers at ambient iemperature) §
13.46 (m, 1H), 8.65-8.60 (m, 1), 8.40 (m, 0.5H, rotamer), 829 (s, 0.5H, rotamer), 8.25 (d, /= 8.5 Hz,
. 0.5H, rotamer), 8.06-8.01 (m, 1.5H, rotamer}, 7.92 (br s, 0.5H, rotamer), 7.56-7.53 (m, 1H), 7.22 (5, 1H),
7.03 (s, 0.5H, rotamer), 5.08 (m, 1H), 1.54 (d, /= 6.5 Hz, 6H).
C. 5-{1-Isopropyl-6-nitro-1H-indol-3-y1)-2H-pyrazele-3-cazboniirile: React a mixture of 5-(1-
35  Isopropyl-6-nitro-1H-indol-3-yI)-2H-pyrazole-3-carboxylic acid amide (18.0 g, 54.0 mmol) and
phosphorous oxychloride (1 Xg) at 100 °C for 30 min. After this thne, concenirate the reaction under
reduced pressure, dilute with ethyl acetate (500 mil) and quench carefully with an agueous saturated sodivm
bicarbonate sohution (1.5 L). Pour the mixture over ethyl acetate (1 L), filter through diatomaceous earth
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and tinse the pad with ethyl acetate (500 mL). Dry the organic layer of the filtrate over sodium sulfate,
filter and concentrate the filtrate under reduced pressure to afford 5-(1-Isopropyl-6-nitro-1H-indo -3-yD)-
2H-pyrazole-3-carbonitrile (16.0 g, 100%) as a yellow solid: "H NMR (300 MHBz, DMSO-d5) 3 14.19 (s,
1ED), 8.67 (m, 1H), 8.46 (s, 1H), 8.09 (d, J= 9.0 Hz, 1€, 8.02 (dd, 7= 9.0, 2.1 Hz, 1H), 742 (s, 1), 5.11
(m, 1H), 1.54 (4, J= 6.6 Hz, 6H).

D. 5-(l-fsopropyl-6-nitro-1H-indel-3-yl)-2X-pyrazole-3-carbonitrile and 5-(1-Isoprepyl-6-
nitro-1H-indol-3-yl)-1-methyl-1H-pyrazole-3-carbonitrile: Treat a stirring solution of 5 ~(1-isopropyl-6-
nitro-1H-indol-3-yI)-2H-pyrazole-3-carbouitrile (16.0 g, 54.0 mmol) in THF (500 mi.) 2t 0 °C witha 1 M

_ solution of lithium bis(trimethylsilyl)amide in THF (81.0 mL, 81.0 mmol) and stir the resulting mixture at O
°C for 10 min, Afier this time, treat the reaction with iodomethane (15.3 g, 108 mmol) and stir the resulting
mixture at ambient temperature for 2 d. After this time, quench the reaction with water (100 ml), dilite
with ethyl] acetate (1.5 L) and wash with brine (1.5 L). Bxtract the aquéous layer with ethy? acetate (500
mL) and dry the combined orgavic layers over sodinm sulfate, filter and concentrate the fltrate under
reduced pressure. Purify by column chromatography (silica, 1:3 ethyl acetate/hexanes to 1:1 ethyl
acetateshexanes, then again, silice, 7:3, methylene chloride/hexane to methylene chloride) to afford 5-(1-
Isopropyl-6-nitro-1H-indol-3-y1)-2H-pyrazole-3-carbonitrile (2.77 g, 17%) as an orange solid: mp 244-246
°C; "H NMR (300 MHz, CDCL;) 6 8.41 (d, J= 1.8 Hz, 1H), 8.17 (d, J= 9.0 ¥z, 1H), 8.10 (4d, /= 9.0, 2.1
Hz, 1H), 7.83 (s, LH), 7.01 (s, 1H), 4.81 (m, 1H), 4.14 (s, 35, 1.63 (d, J = 6.6 Hz, 6H); m/z 310 [M + HJ*
and 5-(1-Isopropyl-6-uitro-1 H-indol-3-y1)-1-tmethyl-1H-pyrazole-3-carbonitrile (9.92 g, 39%) as a yellow
solid: "H NMR (500 MHz, CDCl3) § 8.47 (d, J=2.0 Hz, 1H), 8.12 (dd,.7=9.0,2.0 Hz, tH), 7.61 (s, 1FD),
7.57(d, J=8.5 Hz, 1H), 6.78 (s, 1H), 4.87 (m, 1H), 3.92 (5, 3H), 1.66 (d, J= 7.0 Hz, 6II).

E. 5-(6-Amino-1-isopropyl-1H-indol-3-yI)-1-methyi-1H-pyrarole-3-carbomnitrile: Prepare
using Method G Purify by pouring the reaction carefully inio a stirring solution of saturated aqueous
sodium bicarbonate (I L), diluted with ethyl acetate (1 L) and stir for 15 min. Filter the resuliing mixture
throngh diatomaceous earth, Separate the organic layer of the filtrate and wash with water (3 x 1 L) then
brine (1 L). Dry the resulting solntion over sodinm sulfate, filter and concentrate the fltrate nnder reduced
pressure to afford 5-(6-Amino-1-isopropyt-1 H-indol-3-y1)-1-methyl-1H-pyrazole-3-carbonitrile (2.03 g,
quant.) as a yellow foam: 'H NMR (300 MBz, CDCls) § 7.30 (4, /= 8.1 Hz, 1H), 7.12 (s. 1H), 6.72 (m,
2H), 6.66 (dd, J= 8.4, 1.8 Hz, 1H), 4.58 (m, 1), 3.93 (s, 3H), 3.75 (br s, 2H), 1.55 (d, J = 6.9 Hz, 6H).

D. [3-(5-Cyano-2-methyl-2H-pyrazol-3-yD-1-isopropyl-1H-indol-6-y]-methanesulfonamide
Prepare using Method I Purify by chrometography (silica, 1:1 ethyl acetate/hexanes to ethyl acetate) then
crystallize from methylene chloride/hexanes (*2) to afford N-[3-(5-cyano-2-methyl-2H-pyrazol-3-y1)-1-
isopropyl-1H-indol-6-y1]-methanesulfonamide (1.96 g, 79%) as a white solid: mp 189191 °C: 'H NMR.
(500 Mz, DMSO-d; 8 9.60 (s, 1H), 7.92 (s, 1), 7.59 (d, J= 8.5 Hz, 11D, 7.45 (d, J = 1.5 Hz, 1H), 7.16 (s,
1H), 7.06 (dd, J= 8.0, 1.5 Hz, 1H), 4.73 (m, 1H), 3.99 (s, 3H), 2.96 {5, 3H), 1.52 (4, J = 7.0 Hz, 61L); m/x
358 [M + HJ'.
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1-pyridin-3-y (1v1+11)
-50..

Ezample 124 N-[3~(5-Cyano-2-ethyl-2H-pyrazol-3-yl)-1-isopropyl-1H-indol-6-y1]-
methanesulfonamide .
A. 2-Ethyl-5-(1-isopropyl-6-nitro-LH-indol-3-yI)-2H-pyrazole-3-carbonitrile and 1-Ethyl-5-
(f-isopropyl-6-nitro-1H-indol-3-y)-1H-pyrazole-3-carbonitrile _
Treat a stirring soiution of 5-(1-Isopropyl-6-nitro-1H-indol-3-y1)-2H-pyrazole-3-carbonitrile (0.400 g, 1.35
ramol) in DMF (10 mL) with a 60% dispersion of sodium hydride in mineral oil (0.065 g, 1.62 mmol) and
stir the resulting mixture at ambient temperature for 5 min. Afler this time, treat the reaction with
iodoethane (0.295 g, 1.89 mumol) and stir the resulting mixture at ambient temperature for 3 h, After this
time, quench the reaction carefully with water (5 mL), dilute with ethyl acetate (100 mL) and wash with_
water (3 x 100 roL) then brine (100 mL). Dry the combined organic layers over sodinm sulfate and
concenirate under recuced presswe. Purify the residue obtained by column chromatography (silica, 1:9
ethyl acetate/hexanes to 1:4 ethyl acetate/hexanes) to afford 2~Ethyl~5~(1—isopfopy1—6—ni1m—1H—indol—3 <y}
"2H-pyrazole-3-carbonitrile (0.195 g, 45%) as an orange solid: *H NMR (300 MHz, CDCl) § 8.41 (d, J=
2.1 Hz, 1H), 8.17 (d, /= 8.7 Hz, 1H), 8.10 (dd, /= 9.0, 2.1 Hz, 1H), 7.83 (5, 1[0}, 7.01 {5, 1H), 4.82 (m,
1H), 444 (g, J= 7.2 Hz, 2H), 1.63 (m, YH) and 1-Ethyl-5-(1-isopropyl-6-nitro-1H-indol-3-y1)-1H-pyrazole-
3-carbonitrile (0.129 g, 30%) as & yellow solid: "H NMR. (300 Milz, CDCls) O 8.47 (d,J= 1.8 Hz, 1K),
8.11(dd, J=9.0,2.1 Hz, IH), 7.58 (s, 1H), 7.53 (d, J= 8.7 Hz, 1H), 6.74 (s, LE), 4.86 (m, 1H), 4.18 (g, J=
7.2 Hz, 2H), 1.66 (d, /= 6.9 Hz, 611), 1.44 (1, J=7.2 Hz, 3H).
B. 5-(6-Amino~1-isopropyl-1H-indol-3-y)-1-ethyl-1H-pyrazole-3-carbonitrile _
Stir a sohation of 1-Ethyl-5-(1-isopropyl-6-nitro-1H-indol-3-y1}-1H-pyrazole-3-carbonitrile (0.127 g, 0.393
mmol} and tin(II) chloride dibydrate (0.887 g, 3.93 mmol) in DMF (2.5 mL) at 70 °C for 1 h. After this
time, Pour the reaction carcfully info a stirring solution of saturated agueous sodium bicarbonate (50 mL),
diluted with ethyl acetate (50 ml) and stir for 15 min. Filter the resulting mixture through diatomaceous
carth. Separatethe organic Iayer of the filtrate and wash with water (3 % 50 mL) then brine (50 mL), Dry
the resulting sohition over sodivm sulfate, filtered and concentrate the filtrate tnder reduced pressure to
afford 5-(6-Amino-1-isopropyl-1H-indol-3-yl)-1-ethyl-1H-pyrazole-3-carbonitrile (0.126 g, quant,) as a
vellow foam. Use the foam without further purification.
C. N-[3-(5-Cyano-2-ethyl-2H-pyrazol-3-yl)-1-isopropyl-1H-indel-6-yl]-methanesaifonamide
Stir 2 solution of 5-(6-Amino-1-isopropyl-1H-indol-3-yl)-1-ethyl-1H-pyrazole-3-carbonitrile (0.126 g,
0.393 mmofl), pyridine (0.062 g, 0.786 mmol) and methanesulfonyl chioride (0.068 g, 0.590 mmol) in
methylene chloride (3 ml) at room temperature for 2.5 h. After this time, Purify the reaction directly by
chromatography (silica, methylene chloride to 1:9 ethyl acetate/meihylene chloride) then freeze-dried from
acetonitrile/water to afford N-[3-(5-Cyano-2-ethyl-2H-pyrazol-3-y1)-1-isopropyl-1 H-indol-6-y1]-
methanesulfonamide (0.132 g, 90%) as a light purple solid: mp 144-145 °C; 'HNMR (500 MHz, DMSO-
ds 5 .60 (s, 1HD), 7.84 (5, 1H), 7.50 (d, J= 9.0 Hlz, 1H), 7.45 (d, /= 2.0 Hz, 1H), 7.11 (5, [H), 7.04 (dd, J=
8.5, 1.5 Hz, 1H), 4.73 (m, 1H), 427 (q, J= 7.0 Hz, 2H), 2,96 (5, 3H), 1.52 (4, /= 6.5 Hz, 68, 1.35 (t,.J=
7.0 Hz, 3H); LCMS (Method 4) >99%, 6.96 min, m/z 372 [M + H]".
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Ezample 27% N-[3-(4-Formyl-phenyl)-1-isopropyl-1H-indol-6-yl]-methanesulfonamide ‘

Method Z-1 Place N-[3-(4-Cyano-phenyl)-1-isopropyl-1H-indol-6-y]]-methancsilfonamide (500
mg, 141 mmdl), sodium hyoposulfite hydrate (311 mg, 3.53 mmo!) and Raney nickel (50% soln in waler,
700 pL, 2.96 mmot) i 2 round bottom flask then add water (6 mL), glacial acetic acid (12mLl) and
pyridine (12 mL). Warm to 50 °C, and stir for 1.5 hours. Cool to ambient temperature; dilute with water
(10 mLY; and extract with ethyl acetate (10 wl x 3). Combine organic layers, and wash with saturated
sodium bicarbonate, water (x3) and bring. Dry over sodium sulfate, and concentrate in vacuo. Purify
residue by flash chromatography on silica (2-50 % ethyl acetate in hexanes) 1o give N-{3-(4-formyl-
phenyl)-1-isopropy}-1H-indol-6-yl]-methanesulfonamide (413.1 mg , 82%). LRMS (API ES-) = 355.0 (M-
H).

Example 94 N-{3-[4-(Hydroxyimine-methyl}-phenyl}-I-isepropyl-1H-indol-6-y1}-
methanesulfonamide

Method Z-2 Place WN-[3-(4-formyl-phenyl)-1-isopropyl-1H-indol-6-y1]-methanesul fonamide and
hydroxyl amine hydrochloride into a round bottom flask under nitrogen, Add ethancl (10 mL),
tetrahydrofuran (10 mL) and pyridine. Warm to 60 °C, and stir for 2 hours. Dilute with ethyl acetate (20
ml), and wash with IN hydrochloric acid. Dry the organic layer over sodinm sulfate, and concentrate in
vacno. Purify the residue by flash chromatography on silica (5-40 % ethyl acetate in dichloromethane) to -
give N-{3-[4-(Hydroxyimino-methyl)-phenyl}-1-isopropyl-1H-indol-6-y1 }-methanesul fonermide (241.1 mg,
60 %). LRMS (APTES+H) = 372.0 (M+H).

Example 271 N-[3-(3-Formyl-phenyl)-1-isopropy!-1H-indol-6-yl}-methanesulfonamide

Prepare according to Method Z-1 in subsiantially the same manner as N-[3-(4-formyl-phenyl)-1-
isopropyl-1H-indol-6-yl}-methanesulfonamide. "H NMR (DMSO-d6) 5 10.05 (s, 1H), 9.51 (s, 1H) 8.17 (s,
1H), 7.99 (d, 1H, 7.5 Hz), 7.95 (5, 1), 7.84 (4, 1H, 8.4 Hx), 7.72 (4, 1K, 7.5 Hz), 7.59-7.63 (m, 1H), 7.38
(s, 1H), 7.03 (d, 1H, T = 8.8 Hz), 4.62-4.69 (m, 1), 3.27 (s, 31D, 2.92 (s, 3H) 148 (d, 6H, T = 6.6 Hz).

Example 272 N-{3-[3~(Hydroxyimine-methyD-phenyl]-1-isoprepyl-1H-indol-6-y1}-
methapesutfonamide

Prepare according to method Z-2 in substantiaily the same manner as N-{3-[4-(hydroxyimino-
methyl}-phenyl}-1-isopropyl-1 H-indol-6-yl }-methanesulfonarnide. LRMS (API ES+) = 372.0 (M+H).

Example 306 1-N-hydroxyiminy}-2-fluore-4-(1-(isopropyl)-6-methanesulfonylamine-1H-indol-3-yI)-
benzene _ '
A. 1-formyt-2-finoxo-4-(1-{isopropyl}-6-methanesulfonylamine-1H-indol-3-yl)-benzene:
Prepare according to Method Z-1 starting from 2-fluoro-4-{1-(isopropyl)}-6-methanesul fonylamino-1H--
indol-3-y1)-benzonitrile. Purify using chromatograph (methylene chloride to 5% FtOAc/methylene
chioride) the residue to give the title compound as a yellow solid (156 mg, 78%). LC-MS: 375.1 (M+H).
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to give the(u ompound as a light yellow solid (106 mg, 71%).

Example 52 (S)—N~{I-sec-Butyl~3-(5~formyl—ﬂliophen-}yl)—lﬂ-indol-ﬁ-yl]-methauesu]fonamide

Prepare according to the procedure for 1-N-hydroxyiminyl-2-fluoro-4-(L(isopropyl)-6-
methanesulfonylaminoe-1H-indol-3-yl)-benzene using the appropriate reagents to provide the title
compound as a off-white solid (95%).

Example 275 Propane-2-sulfinic acid [3-(4-cyano-3-fluoro-phenyl)-1-isopropyl-1H-indole-6-y]-amide

A Cool a mixture of isopropyl disulfide (3.77 g, 25.1 mmol) in acetic acid (2.90 ml) with brins/ice
bath in a 50 mL round-bottom flask fitted with a 5 M sodium hydroxide trap, and add dropwise over a
period of 30 min sulfiryl chloride (10.5 g, 77.8 mmol). Allow the resulting mixture to siir for 3 h. Remove
the cooling bath and stir the reaction at ambient temperature for 2 hours then at 35 °C for an additional 1
hour. Puige the sysiem with argon for 25 min and concentrate under reduced pressure at 45 °C to afford
isopropyl sulfinyl chloride (6.37 g, 100%) as a yellow oil: 'l NMR (500 MHz, CDCl3) 5d 3.30 (m, 1H),
146 (d, /=70 Hz, 3H), 1.44 (d, J= 7.0 Hz, 3H).

B. Cool a mixture of 1-Isopropyl-3-(4-cyano-3-fluoro-phenyl)-1H-indol-6-ylamine (0.442 g, 1.51
mmol) end triethylamine (0.306 g, 3.02 mmol) in methylene chloride (10 mL) in a brinefice bath under
argon and treated with 2 sohution of isopropyl sulfonyl chloride (0.210 g, 1.66 mmol) in methylene chloride
and the resulting mixture was stirred in the cooling bath: for 30 min. After this time dilute the reaction with
methylene chloride (40 mL); wash with a saturated aqueous sodium bicarbonaie sohrtion (50 mL,), then
water (50 mL), then brine (50 mlL); and dry over sodium sulfate. Remove the solids by filtration;
concentrate the filtrate under reduced pressure. Triturate the residue with boiling methylene chloride (x 3)

then boiling acetonitrile to afford the title compound (0.212 g, 37%) as 2 white solid: mp 173-175 °C dec;

"H NMR (500 MHz, DMSO-d6) 3 8.48 (5, 1H), 8.15 (s, LH), 7.88 (m, 2H), 7.81 (d, J= 12.0 Hiz, LED), 7.77
(@, J=280 Bz, 1H), 7.22 (4, /= 1.5 Hz, 1H), 6.98 (ad, J= 8.5, 1.5 Fz, 1H), 4.70 (m, 1), 3.09 (m, LH),
1.50 (d,J= 6.5 Hz, 6H), 1.28 (d, /= 7.0 iz, 3H), 1.26 (d, J= 7.0 Hiz, 361); ESIMS m/x 382 [M + H]+: m/z
294 [M + H~ CsH,OS}; HPLC (Method 2) >99% (AUC), R = 17.1 min.

Example 276 2-Finore-6-methyl-4-(1-(isoprepyl)-6-methanesuifonylamino-1H-indol-3-yl)-
benzonitrile.

A. 2-hydroxy-3-flueroe-5-bromobenzyl alcohol Add NaBH, (4.042 g, 106.84 mmol) over 2 30
minutes to a mixturs of 2-hydroxy-3-finoro-5-bramobenzaldehyde (19.5 g, 89.037 mrnol) and MeOQH (445
ml) maintained at 0 °C. Warm the reaction to RT, and stir for 14 h. Partially remove the solvent and dilute
with EtOAc (500 ml). Acidify the resulting mixture with IN HCI, and partition. Wash the organic layer
with brine; dry over Mg80, remove the solids by filtratation; and concentrate the filtrate to provide a whiie
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B. 2-hydroxy-3-flngro-5-brometoluene. Add BF;-OBt; (7.54 ml, 60 mrnol) to a mixture of 2~
hydroxy-3-fluoro-5-bromobenzyl alcohol (6.63 g, 30 mmol), Btz SiH (23.96 ml, 150 mamol), and methylene
5  chioride (120 mi) maintained at 0 °C.  Stir the reaction for 10 min, then warm to room temperatire and stir
for and additional 6 hours. Add Et;SiH (11.98 ml, 75 mmol} and BF;-OEt; (1.88 ml, 15 mmol) and stir for
another 8 hours. Repeat if necessary. When the reaction is complete pour it into ice/water, Adda
minimum of Bt,O to dissolve the solid and partition. Wash the oi'ganic layer with bring; dry over NazSQy;
remove the solids by filiration; and concentrate the filirate. Crystallize from methylene chloride/hexanes at
10  -20°C, then chromatograph (120 Si0., hexanes 30% methylene chloride/hex) to give the tifle compovnd as
a white solid (3.71 g, 50.5%; Rf = 0.2 [30%/hex]).
C. Treat 2-hydroxy-3-fluore-5-bromotoluene nsing Method D above to give the title compound.
Rf=0.43 (methylene chloride). MS-AP+: 328.1246 (M-+H).

15 The following Scheme 4 illustrates 2 general synthetic route to provide desired functionalization at
the indole C2 position. Tt will be understood that those skilled in the art can use alternative synthetic routes
to provide the same or similar compounds.

Scheme 4
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20
S-uitvo-2-prop-1-ynyl-phenylamine (17, RZ = Me)
Stir a mixture of 2-bromo-5-nitroanitine 16 (2.81 g, 12.95 mmol), dichiorobis(triphenylphospine)
palladivm (O) (0.43 g, 0.65 mumol), and copper (¥) iodide (0.12 g, 0.65 pmol) in anhydrous acetonitrile (10
ml) under inert atmosphere. Saturate the mixture with propyne gas, then add triethy] amine (3.6 mL, 25.90
25  mmol), seal the vessel, and stir at ambient temperature 14 hours. Concentrate the mixture i vacuo,
suspend in 100 mE diethylether, add celite, and filter. Concentrate the filtrate in vacuo and chromatograph
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Rikbdelint Bld . Bl Jehl (tehéﬁt%' Q:%&E}igdggg 1808 o).h i3 ZJZD 390 MED) 5

aphy el ut
0 IO Bad N8 o o bt
$23(d.J=19Hz lH)

NA1-i sopropyl- 3-(5-ethynyl-pyridin-2-34)-1Hindol -6-y
|313§T&§ot‘laa %J @Aﬂﬂfx‘g—gﬂ—mdole 0 Ri\'-CE[ Eﬁg &b

N41|or 1-3- idin-2-
1) 1 PE Pl o *"h}%"m?%%r% ‘H%%%F %38%}‘/6%?1“‘

é?‘@b‘%‘ﬁméﬂ“ G633 e lﬂé%m@@daﬁgﬁﬁ“(@@é)m@wmo@mmmm

Zupgraypor3 4 etray@ugheh the femBdnlwith saitale 8RB0} dduEli bRGbRMADadd cihyl

Mt |a§ﬂ@§hQﬂl{ lanadd aqﬁeogs settithrblckBRE I}aﬂolvéi]by %;!eg %@%&[ﬁo]ﬁhy the

laré%nc){a%gr over soél quf te 1ﬂ¥ nEt han esvla”ij; oham t?g’cap]f Ger silica el using

assium car b
R?&T“' LRI 5) A afﬁgdfﬂl? fitlg FP@’PWW @ Ayt & E) A ypthyl-6-nitro-L H-indole
7 EXi i Imistdr) wiiigH ciorpe od i thydubsmpebheen et froma il @tida SERMS (AP
By =08l Ws i 1 Me01-1 (5 L) and stir at room WO
2007/ 087488PCT/ US2007/ 060626 - 55- tenperature for an
hour. Evaporate the solvent Purification of the crude
resi due using silica gel chromatography gave 14 ngy
(27% yield) of the desired product Exanple 194
NA3- (4- Et brynyl - phenyl) - 1-i sopropyl - 1Hi ndol - 6- 341-rn
et hanesul f onam de 5Add Ni
-isopropyl-3-(4-trinethylsilanylethynyl-phenyl)-111-
ndol - 6- y11- net hanesul f onam de (0.223 mol es; 95.0 nyg,
prepared simlarly to




B. Add acetic anhydride (214 ng, 2.1 nmmol ) to a
m xture of 4-(1-Am no-6-nitro-1-1-indol-3-yl)-
benzonitnle (400ny, 1.4 nmol) and

di -isopropyl ethylamne (194 ng, 2.1 ranol) and

WRZNHPHEENY] ar oi nopyri dine (2ng) in DVF (20 KE)UEH7/060626
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stir for 3 h. Add additional acetic anhydride (214
rug, 25 2.1 nmmol) and di-isopropyletlaylanm ne (194
mg, 2.1 mmol) and stir overnight. Dilute the m xture
with water and extract wth OAc. Wash the conbi ned
extracts with water and briné, and dry over MySO4.
Purify the crude residue using silica gel

chromat ography to give 170 ng (38%yi el d) of

N- P- ( 4aiyandphenyiddoobimidadita biadab pobiidhkdr 8Jadilc@ing o the
Nz%n;éggmmgs m%:% b1 Sghegei mlbllmgsqito%itﬁa‘%%ﬁseg@%dm[h art can se

ano- eny -nitro-1n ace
Sﬁ?\‘?lgr 0C. After

stlrrlng for 30 mn add I\/EI (170rrg, 0.64 nmmol ). Add
additional Nall (26 ng, O.68detednol) stir for 30 mn,
then add Mel (1Z0 W@muokke&4 mmol ) and stir for 1 11.
Add wat er andzextraetiet h Et 0Ac,t WashaiMi@ extratts
with watef dnd brine;—amd dr W/@j%.
Purifi 1onNgf t hesihude usi ng sl 273
chr omat ogr &phy gave 108 ng (61%yiel d) of thé dedired
product. 35Use of the general procedure of catplytic
reduction (Method F) and nesylation (MRLOADE A
descri bed above provi des
N- P- (4- cyano- pheny1) - 6- net hanesul f onyl ami no-i ndol - 1-y

11- N- et hyl acet ar pide® - 56- pl e 68
3- (4- Cyano- pheny%@f&@ha&e&% m no;@wl-ca
rboxylic acF@omyi Ryl Mester 2 MetedGonhi n&N i
4-(6-nitro-1Hindo}-3-y1)-benzonitrik, 9, &
4-climethyl am nopyricline, tnethyl am ne, mnethylene
chloride and di xnethyl for mam de. Add net hyl
clittdrdrdefwigr-dt-indele CHRR =IO ution stir until the

st ar t iMigtoraduger -t gnytbiisegderier MIsghts.68 hag) iedmsydolear (100
PRER6RI-Liaky e di¥hyTpirdtb @ﬁdedby @mdorymmymede R aaqi § ¢, 89,61 mmot)
\Mdﬂ{'l Eﬂx ?gbgré}ea Il B 41.1]1'enf §OU¥ &Jn %:l? 1%390\!1 MCI atl %ayi Tg Extract

ene e conpou
t %“%5%‘%1“%%} Iy Hﬁl: 5 b&?f‘a Pﬂ% arg?wct% °Y°hi°‘%%%’€?‘ea‘t°@e?‘f§w in vacuo, and
ofstiggdlvedrkniiyty egtofitils 4110 BE). Addtelth¢ soluion dpsennt carbdnlte(6.ANg, #kP4

aﬁdoU ah€ddol tdvec. i REn A4 PR7.60016E Bﬁd@ﬂ af06C o V0 ke RN the reaction

Wl Qf}aﬁﬂnﬂﬁosﬁh%{e'aﬂo B4 éa%!r{z

e e e

4 (1 (4-tetrahydropyranyl)-6-nmet hanesul fonyl am no- 111
- L nighyl-3-iogd-§-nibeNd-O1dbit 25)|(@L, R2=Et) A
4- (4- m&ﬁxbﬁ&wb%im&&mﬁ i 69%@% am%gus DMF (5

Iﬁ%% yhidebbyho %1'5%0%%’?*3% P Eg Faiegy s

Y- 58" PR Ryd sty W%Qum@s@ @%OWIW HCppyépdd
nféwmﬂt@n agh bk gngandéayér 280%&31)13 brSt. | Dry thdvegatit Mettive sdita sulfate,
d@ﬂo‘éﬂh'atta henuaad ﬂﬂ@éﬁ@ﬁﬁﬁg‘pﬁ@ﬁ] 209, ):thyl 2R ekahd 6 ﬁord@@%%@@b of the

fate and wash it sequentially with
and |ne Dry over Mg504, 15renove the solids by
filtration and concentrate the filtrate Purify by
si | i c&opreicdglisiedbrivtr drgiablp hapn (eFreB09G eretonyduais Biving the general structure
CdT hafitidold urd 1R ¥tatelt € H¥drMiate MBacRdRE WGHle pRS AR 1ifd kbote20. 75
90% . 1HNWR (CDC13): 8 1.70-1.91 (m 4H), 2.47 (s,
311), 3.48 (m 210 3 86 (m 211), 4.65 (in, 111),
7.35 (d, 2H, 8.8 Hz), 780 (d, 211, 8.8 Hz). B.
4-(1- (4-tetrahydropyranyl)-6- nltro 1H i ndol - 3-yl ) - ben
zonitrik: Add Cs2CC3 (2.54 g, 7.8 mmol) to a m xture

_j..

" of 4-(6-nitro-1Hindol-3-yl)-benzonitrile (1.591 g, 6

mol ), 444- 2
Onet hyl phenyl sul f onyl oxy) t etrahydropyran (2 g, 7.8



and rinse the pad with ethyl acetate (500 nL). Dry
the organic |ayer of the filtrate over sodi um
sul fate, filter and concentrate the filtrate under
reduced pressure to afford

WR2W0Y§7488pr opy1- 6- ni t ro- 1H i ndol- 3-y1) - PCT/US2007/060626
2H pyrazok-3-carbonitrile (16.0 g, 100%9 as a yell ow
solid: IHNWR (300 MHz, DMSO-d6) 5 14.19 (s, 1H), 8.67
(m 1H), 8.46 (s, 111), 8.09 (d, J= 9.0 Hz, 111),
8.02 (dd, J= 9.0, 2.1 Hz, 1%@% 7.42 (s, III) 5.11
5(n, 111), 1.54 (d, J=6.6 , 6E1).
5-(1-1sopropyl-6-nitro-113-i ndol- 3 yl)-211- pyrazole 3
-earhonitrile and 5-(1-1sopropyl -
nitro-1Hindol-3-yl)-1- nethyMetktpyrazole 3-earbonitr
ile: Treat a stir Comyusebreprrediondfteriedate-17 sopr opyl- 6-
nitro-1H i ndol-3-yl)- ZFprrazoIe 3RBarbonitrik (16.0

g, 54.0 mmol) in THE (500 d Cwith al M
solution of lithi umrbreptrl | sShhypanude in TIN
(81.0 ni, 81.0 mmj, =Bd,s Nresulting m xture

at 0 10C for 10 min.” After this tilne, treat the
reaction with iodonethane (15.3 gf?ﬁOS mol ) and stir

t esi-ti-ng or 2 d
A:te this time, quench t eaP%action with wat pyeet gt

I PRl P P At o (L wi tlh

i tZ\B T ety 8t and } i
rngiOn Et(1 ks S Exrage < he w&&q *’“"PFE!“ ’E"%\MI‘%““h ? ViR
cetate (500 m dry tlheh organlc ayqrs

gver|sodiym sulfate, filtgr and concentrate t he
fliltfate yYnder|reduced prgssure. Purify by co] um

ChEOPEtout ?JPJ'")’ (stiiean—1= ?N_"* Ay _a"Ct at-et l}‘fx 5es £

41 pthyl |15 az‘e!'/ hexdng }(ﬁy3{ Heé‘ﬁ% i P, 3%;;?{) :
nmet hyil ene 3 |de/hemamam@mmﬂa&hylene chIoriég)

o affordi5-(1

sopf opy1l-i6-ni fro-1H i ndoj- 3- y1) 2%prrazo|e-3 carfbon
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‘lzgzi = (2_% ITZ— g9 af "" S€ ST 13750
2 FINEVIIRE ( Bo , CDcﬂéz 3#&‘ 1 yj 87 | o
H,l8.17(d, p= bz, itk = g0, 21
. 1), |733 [s, 111), 7.o1 (s, 113) 481 (im 111),
14 (s, 311),|L63 (d, J=16.6 Hz, 611) raiz 310 [N

=~

S 1T, g N = - -
_(1-I§oprcl)ﬂ5y1 6 ro 1I—|-|?1g}3'§5jﬁy Op 3;2“ methty]ﬁ I?’E’H- é%gl)
1zol |e- 3- car bon e (1932 |hethd Qﬁmﬁﬁka yellom

Osalid: tllwn (500 VHz, (IKHS) 5 8.47 (d, JH 2.0|Hz,
11), 8.12 (dd, J= 9. O 2. 111) 7.61 (s, 111),

= DNQY OO = N

methanesulfonamlde
- (6- Am no- | -ijsopropyl - 1H{i ndol- 3-y1) - 1- net hyll- M pyr a
olg- 3-cafboniftrile: Prepare u5|ng Met hod G Rurify by

28 1| N I 880 |2 TN G E I PR e & 7
92 (s, 311), i;;‘(d’ Jﬁiﬁy&jﬂl " R SN

DU I\'!IH'!f'\
=T

ETIIRY TR gact _garefwd it
SO|LtIi on ofes turd aqueedst: H@’%ﬁi} ‘“’%é?’f ; £ %5]21%
k?, di | ut ¢d wift kgethyl acehamﬁwﬂﬁmh&mand st|r for
in g Fllter tHe resulting|{m xture 25t hrough

li atjomacepus dart h. Separate the organic Iayer of {t he

b trare g sh tawWal gt hern—H-ne .
L) . EXy the r sgg;jia soIuk&ﬂgﬂﬂﬁﬁﬂfggéhMQJSLﬁﬁategﬁig
filtler and conc t e t heyli-indthaneadfmariader reduced

oregsure to afiford

b- (6- Am no I-|sopropy1 111-i ndol - 3-y1) - 1- netlayl-LH—p
yrazote=3-earbvonmtnte (203 gr—¢gtant——as—a—yeH-ow
foam 11l NMR (300 MHz, CDC13) 87.30 (d, J= 8.1 Hz,
111), 7.12 (s, 111), 6. 72 (m MO 6.66 (dd, J= 8.4,
1.8 Hz, 111), 4.58 (in, 1ll), 3.93 (s, 314), 3.75 (hr

s, 2H), 1.55 (d, J= 6.9 Hz, 611). 30D

[ 3- (5- Cyano- 2- net hy1-211- pyrazol -3-yl1)-1-i sopropyl-11
1-i ndol - 6- A- et hanesul f onam de Prepare using Method |
Purify by chromatography (silica, 1:1 ethyl



Exanpl e 272

N- P-[ 3- (Hydr oxyi m no- net hyD- phenyl1] - 1-i sopropyl -111-i

ndoI 6 yDrret hanesul f onani de 30Prepare according to
-2 in substantially the same nmanner

W(N’;O{]?-){OSF%Z ( hydr oxyl m no- Pé’f[USZOO?/GGOGZﬁ
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nmet hyl ) - phenyl | - 1-i sopropyl - I Hi ndol - 6- yD- net hanesul f
onam de. LRM5S (APl ES+) = 372.0 (M+H). Exanpl e 300

1- N- hydr oxyhni by1- 2-f | uor o- 4- (1- (i sopropy1) - 6- net hane
sul f onyl am no- 1H-i ndol - 3- yl)66 benzene 35A
1-fornyl-2-fluoro-4-(1-(sopropyl)-6-nethanesul f onyl am
i no-111-i ndol - 3-y1) - benzene: Pepare according to

Met hod Z-1 starting from

- Bt lomo- 4f (k- (1 sopmepyD- g-wmet hanesul T onyl am NeepiHFAnal
ndol - 3-yl ) - benzonitrile. |Purify using chromatogrgph

he f[esidup to|gi he titAeyldbipdddnd as a yeFlow MHD)
ol i ¢ (156] my, | 78957 LC Ve modmssiforamigery WO
007108748BPCTI CTS2007/ 060626 - 61- B Prepare
ccofding fhe Method Z-2 sftarting from

st hyd enel <l ()NS% B-BAcCaRtphylipnenCh] pak dd)3gzo
g

B O NN "N

net hanesul ff onyl | H i ndisfyl3Byddpltylinzene PUF.Lfy Gy
rystal lized fiofa frex/ MeOH/FEERHNEECChl ori de|to di ve

he {itle conpeund as a liljght yellow solid (106 nqg,
1%9 | 5 Exanpl ¢ 52

-89 By 1- 2Bl uoPN(l SlopRapgykio-rhenyl)-1,2- AA, |368.0
al

~N—~ O

( B)Unids fted @che Buttrard he3m{iied Gramafdrs-1t the ogshetzaPdap1) - 111- i ndo

| -6-y11l- met hanesul f onam de Prepare according to
the procedure for

1- N- hydr oxyi mi ny1l- 2-f | uor o-Afsagsl - (| sopropyl) - 6-

met hanesildwanysbap fbieer adddediE) @bredd fuytie) d-RERZMREHSIIHNEG] deftBoy of
aﬁpsomd@m R RO IR ol B QYR gf;,mortht, R 5e SRIRAMR I BRe not

meant to V\'ﬁtﬁrtmggdxrs 51?1}'1 \Iﬁg {‘o (%za/gnstrate g}a’c compn;.%ds mc%ug within the present invention
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( Btivkef. o ligads, cheiid TR, Qozvaﬁg @@@Lgmﬁs Afibgda £1 the %ﬁomg)ass?% drdYeadily
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b [ice bath in a 5 tted
gva"%ﬁ LT T romﬁ ytsyngeslze% ?“%Ja‘%gropvm se
over a period of 30 mn sulflnyl chloride (10.5 g,

THin@ngdwsls) . Mow the resulting mixture to stir for 3

h. Re rnan/@sa:temmmmm Bls &&E}Ere@'ﬁlghu&ﬁﬂ ERr BRRcHBACLIAN), Ak

a{ﬁﬁm %&t%l&mthgogd r&eﬁtﬁ)ﬂv{ ﬁl Qar&t: re &) ;rglised%;
addi t| onal our. Pur stem wth_argon for
2B R{He B‘H‘?i“géiﬁ%‘@ﬁ?‘? Rl ‘%%fn‘“ "Pfé"a SEtiPe cogpeiies bipding

t wseaffegndp 4 valsprogpyite 28 eMHERGS. iR hé. 67 mM@D(FG{?? mi Na@igp94M
aBlp@l:, 3064 ghyGanl, 00 481 sddtNMRy§50.0.2 My TTCIGA/R) apBehin3and 6 vg/
1@]§ptn]- u&@ céhgr 0% anH-chEkeﬂnasgAé)for G& bﬂ(ﬂng( @6 nlJIﬁ-I ertgllthgmione for AR

e 0. 25 q a%gs?eione ol ltmfgi;nﬁ 029 sM *Hnot igiengipge f B indiog,
a iyl é‘jp e 32932‘3’%" 2%[“%@33 -ty 28\*&3”%‘?4‘@’?‘*?}% Wop?He R@’@PI@%WE
gConPetDPeompndd) ar¢ addedetviniphserreenahiboe mihalelo ildenakty Nowspevific binding is
Difckehidcl 1 @he Prakbde dmm@m d@@@é’ﬂgﬁbﬂe 16tk b2 508 eviWadstirod for MR.bmdm g,
S(er ni\/lomethg'rém n%noeg‘ ?1d| Pi ggn é’lﬁ C}) ?iﬂ Orlt;,alctd & (l(té) )215 111(9]3:1‘:@:%l overmght

ene C Orl e

e e b Sy 50 o ey € e
t 4uil 825 gofdextcin)lisptided 1 begh cagtinnt Ploe aviotxbd SnBduy doen @bictshaber hidieC.

(#tes me)hen eth 3 600 @m%ﬁi"@ FoftoSehuRd U Aot SHA8H 1 ite mixture is

b| ca nat t 0 N éH

CHERCBEY Sy Bty has s s LB Bt Seip it s oo
RO Pﬂﬁf?éﬁf%ﬂlqda@ mnglatm B prbitabsrere fiftar eptiesultatipn of 2 hrs, plates
filtrate under reduced pressure. Triturate the

residue with boiling nethylene chloride (x 3) 25then
boiling acetonitrile to afford the title conpound
(0.212g. 37% as a white solid: um 173-175 C dee;

NVR (500 MHz, DVMSO-d6) 8 8.48 (s, 1H), 8.15 (s, M

7.88 (m 211), 781 (d, J= 12.0 Hz, 1El), 7.77 (d,8.0



in ethanol (0.6 M 50 nE, 0.30 nmmol) and reflux 14
hours. Cool to anbient tenperature and concentrate in
vacua. Redissolve the residue in diethyl ether and
wash wi th saturated aqueous sodi um bi car bonate

WGYTBEHEBE by saturated aqueous brine. Dry thgéypﬁ?é’m”%ﬂmﬁ

10

| ayer over sodiumsulfate, filter, concentrate in

vacua, and chromat ograph the resi due over silica gel ,
eluting with hexanes/ethyl acetate (9:1) to afford

the 15 title conpound, 0.79 (60%. ISV (APl ES-) =
175.0 (MH). 1-Ethyl.-2-methyl-6-nitro-1Hind0le (19,

Rl CH2CH3, R2 = Cl113) Cool a solution of

2-nmethyl -6-nitro-1Hindole, 18(0.31 g, 1.76 nmol) in
amtryd il Db Ga wimyer. ek ishit@ o bal@kRBSI) Qaes aHibiddn £10 pM.
Agid @ﬁmm&hmm l@xlbﬁaufgl Ski%mgi@m(oﬂmec}&ﬂmfﬂ Eg % afosibhe for MR

nUt
(el AP s R PR R 5 gt g vetes o
PARRA ML a%wg Gt ‘i"@?%‘@‘fﬂ&‘tﬂtﬁdéhe K oy sptuation binding

howy.s. Quench the reaction with saturated aqueous

sodi u meﬁi‘r@%nk}a@lﬁ%to@bhe R Bl hamtbﬁ&%vaﬁﬁg o%ﬁ(ﬁl\d\%g

satfur % ﬂt@ SOdI um bi.car bg @?g I,y

sAtar te8°“‘£° U PR RCatigy Ve R g dﬂ?FKc"fl-a\?/’é‘f‘ Gy
s@?ﬁl‘*ﬁ*#ﬁf@muﬁdmf dhe prpseit {ngeption aﬁi’qn elfiduding selttigityi of sreamribpg or equal to
Gibpre Peitoesgiabixttach VEMR, SR ahdAR o§ @ekerrhiSidd BtboR@NRMRIEStR br the X,

aﬁms@%e{eﬂ%éc@“%ford the title conpound (0.36 g,
100% . 1H NMR (

3 SOO%E% 8 25 8.23 (d, = 1.9
Hz, 1H). 38rormlethy1§ 8rTyI4 n|tro4||-|ndole
(20, Rl = Cl112CH3, RRegvter Rinding AspyResyisso| uti on of
1-ethyl-2-met hy1{6- nj trQ- THvrntiole [ B& (0.36 g, 1.76
mmol ) an. dN- 3 ObronpSUccCi|nddii geki 0. 3E ¢, 1.76 ranol)
i n anhydrous THE|@10| rsm) jundel inerto atimosphere at
ambi ent tenperat yee fon14 houfsy efch The reaction
W th saturated agggops_sodrum picarborate, add et hyl
acetate, and wash-—w !?%nﬂtrlr“"nf ["agquédus sodi um Y
bi carbonat e fol | gikd b‘VHsa|tLPra el agukouys brine_ Dry
t he organi c | ayel 3dver—+sodi um subfatey fiilter, and
concentrate in vagdd Coronatpgraphjovgr|silica gel
usi ng hexanes/ et byt—acetate (9 b—te—afford the title
cormpound and unr ¢actled™* 0
1- et hyl- 2- met hy1{ & nji to4H
m xture which cahsbg used

I Fadple 35(0. 37 g) ina 4:1
it e+subs¢equent step
wi t hout further Jyjill tT[o RIVST 9 ES+) =:
283,285 (lv!, M2 2, % 2007/ P8-r488PCT4 US2007/ 060626
- 64- Al t ef Katli véby |dest | el i[ntiol es
Hi ndi onal i zar| a{7 He +62 dos+t) om ¢arp bé prepared
accordi ng to the[genecal, gr Qcegur,es | L0 {he follow ng

==

Scheme 5 It wll E:uudcratauumat these skilled in
the art can use prr"m\p"—éy ithle |6+ utes to
provi de the sane| & Isiti dr +coppounds: 1 Met hod

13, Cor AA Ef 8y11- 3+4:0d0-6- hi {1 0- IJ+ | ndol e (24) (R2
= Et) Add to a spgtj of ‘
2-but-ynyl-5-nitFg hg%dﬁ dmi‘ne (+§. 98@?,_L5. 68 nmol) in
anhydrous THF (13%6 10r’i’t’rF I 0

2,6-di -t-butyl - 4f #etlhypyri @l i heof §I loowkd by
trifluoroacetic pghydride arbhydrbd(F Z- ¥ m, 19.61
mol ) and stir ajgggomterperaturefor—L8 hours.

Quench the react wi'Th 1INHO ahd ad)d bt hyl acetate.
Extract the orgahic |l ayer [2x+ IIN#MCL, d x| brine. Dry
the organic | ayer®over, sodi ym s%f ht e, foncentrate in

vacuo, and redi ssolve in anhydrousjacetpnitile (150
m.). Add to the sol ution potassium carbonate (6.49g.
47.04 mol) and cool to 0OC. Add iodine (11.94g. 47.04
mol ) and stir at OC for 30 mn. Quench the reaction
15with 1M sodiumthiosul fate (100 nlL) and add water
(250 mL). Stir the mxture 30 mn., then filter and
rinse wwth water to afford 3.94 g (80% of the title




Anal .f 280 Et Me CN N43-(4-Cyano-phenyl)-1-ethyl -2-

nmet hyl - 1Hi ndol- 6-y11- net hanesul fonamde C I, |

354 0 281 Et i-Pr ON os

§4 Cyano- phenyl) 4-ethyl-2- D, F, 382.0

WQ@SB B - 14 i ndol- 6-y11- met hauesul f onani dSCTfUEW'{_BGOGZG
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282 Et Me ON MN3-(4-Cyano-3-fhtoro-phenyl)-1-

372.0 40 et hyl -2-met hyl - 1H i ndol-6-y11-

met hanesul fonam de | (M+H) 283 n-Pr Me ON

N13- (4- Cyano- phenyl)-2-methyle- C, F, 368.0 40
1-propyl-1Hindol -6-yl1ll- net anesulfonam de | 04+11)

284 Me

ol e ng{ AKIi‘ (1?;
B | e |+ + 0
9% | 0 0 0
97 |+ 0 0 0
B |0 0 0
100 | oy 0 0 o
107 | 4 0 0 0
# Example number;

1 H K< 50 oM
+H: 50 oM <Ki < 100 nM;
++: 1008M < Ki < 500 oM
+: 500 DM < Ki< 1060 oM
0: >1000 nM

Functional Agsays
PR CTF Assay:

Human embryonic kidney HEK293 cells are co-transfected using Fogene. Briefly, the reporter
plasmid pGL3 containing two copies of GRE (glucocorticoid response element S’TG'I‘ACAGGATG'.[TC'IG)
and TK promoter upstream of the luciferase reporter cDNA is transfected with a plasmid constitutively
sxpressing human progesterone receptor (PR), using viral CMV promoter. Cells are transfected in T225
em’” flasks in DMEM media with 5% charcoal-stripped Fetal Bovine Serum (FBS). Afier an overnight
incubation, transfected cells are trypsinized, plated in 96 well dishes in DMEM media containing 5%
charcoal-stripped FBS, incubated for 4h and then exposed to various concentrations of test compounds in
1:4 dilution incremnents. In the antagonist assays low concenirations of agonist (0.05-0.08 oM of R5020) is
also added to the media. After 24 b of incubation with comxpounds, cells are lysed and luciferase activity is
determined. Data is it to a 4 parameter-fit logistics curve to determine EC50 and IC50 values. The %
efficacy i§ determined versus maximum stimulation obtained with 30 oM R5020. In the antagonist mode
the % inhibition is determined verses the effects of 30 nM R3020 alone. Selected compounds in the present
application exhibit an 1Csp of Iess than 200 nM. Example 48 exhibits in ICsp of about 11.7 nM.

C3 Rat Uterine Assay:
This assay measures the PR antagonist potential of corrpounds 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 aipha, 21-dimethy}-19-nor-pregn-4,9-diene-3,20-dione). Addition of 2
potential PR antagonist can then neutralize the blocking effect of the PR agonist, resulting in a measurable
increase in uterine C3 expression.

Immatire Sprague Dawley femate rats (21 days old, each approximately 50 g in weight) are first
administered the R5020 progestin subentaneously in sesame ol 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 —
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30 mg/kg made up in 20% B-hydroxycyclodextran in water for an oral gavage volume of 0.3 ml, This
dosing is done 3 times at 24 hour intervals. The control groups inclucie raxs—treated with one of the
following (administered and dosed as described above): 1) estrogen (B2} vehicle -+ R5020 vehicle, 2) B2 +
R5020 vehicle, 3) B2 + 15020, and 4) E2 + R5020 + asoprisnil (comparaior compound, 5 mg/kg). The rats
are sactificed by decapitation 2 hours after the final dose (50 hours total dosing time). Uteri are removed
and cleaned of adipose tissue, and 1 (1 uterine hom) is flash-frozen in liquid nitrogen, The tissue is
homogenized in TRIzol reagent using lysing matrix beads.

The RNA is isolated by chloroform extraction of the homogenived tissue, followed by isopropanol
precipitation of the aqueous layer. The RNA is further purified by binding to a silica-gel based membrane
or magnetic boead with a nucleic acid binding surface, and then eluted off with water. The RNA is
converted to single sirand ¢cDNA via reverse transcriptase. Thess cDNA templates are analyzed by
quantitative real-time PCR which multiplexes the C3 primer/probe set to an endogenous control gene. The
resulting C3 data is normalized to the internal control. (Adapted from Lundeen, $.G. et al. J. Steroid
Biochemisiry and Molecnlar Biology, 2001, 78, 137-143.) Table 9 below provides data for representative

compounds prepared according to the present invention.

McPhail Asgay:
The effects of progesterone receptor modulators on vierine endometrial transformation are

evaluated in New Zealand White Rabbits (Harlan, 800-900g) using the McPhail assay adapted from
McPhail, ME. ] Physiol, 1934:145-156. To evaluate antagonistic effects of compounds, the rabbits are
treated sc with cyclodextrin-encapsulated 17-B-estradiol (Sigma, 10.52 uglkg/day in 1 ml of saline) on days
1-6. The rabbits are then treated sc with progesterone (Sigma, 1.0 mg/kd/day in | ml of corn oil) in
combiration with compound of the present invention (in 15% Povidone K12, 10% Pluronic F63 (poloxamer
188) in deionized water (DIW): probe sonicated to mean < 2 micron, 3 ml dose vohme) on: days 7-12. To
evaluate agonist effects of compound, the rabbits are treated with either 2 compound of interest or
progesterone alone on days 7-12. On day 13 the animals are sacrificed, wteri removed and fixed in zinc
formalin (Richard-Allan Scientific). The fixed uteri are sectioned into 2-3 mm transverse slices and stained
with haematoxylin and eosin. A total ol six slices (a proximal, medial and distal section from each uierine
horn} are evaluated histologically and the progestational effect is scored using the McPhail index. The
MgcPhail test can be used to identify SPRMs. Table 9 below provides data for representative compounds

prepared according the present invention.

Table 0
McPhail Index®* MecPhail Index**
Ex C("m‘g:",’ksg‘;* @ 10 mpk @ 30 mpk
(Antagonist Mode) {Agonist Mode)
50 R + +
48 - + +
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caloium carbonate and sodium bicarbonate; agents for retarding dissolution such as paraffin; resorption

- accelefators such a5 quaternary ammondum compounds; surface active agents such as cetyl alcohol, glycerol

monostearate; adsorptive catriers such as kaolin and bentonite; and lubricants such as tale, caleinm, and
meagnesinm stearate, and solid polyethyl glycols.

The componnds also may be formulated as elixirs or solutions for convenient oral administration
or as solutions appropriate for parenteral administration, for example, by intramuscular, subcitaneous or
intravenous routes. Additionally, the compounds ate well suited to forrulation as sustained release dosage
forms and the like, The formmilations can be so constituted that they release the active ingredient only or
pi-eferably in a particular physiological location, possibly over a period of time. The coatings, envelopes,
and protective matrices may be made, for example, from polymeric substances or waxes. Compoumds of
Formula I, generally, will be administered in a convenient formmlation as determined by the attending
physician,

Compounds of the present invention can be administered with another active agent such as ane or
more of: SERMs, estrogen, ER agonists, ER antagonists, SARMs, GaRH agonist or antgonist, Py
(progestrone), progesting, and other PR agonists or medulators. When used in combination with another
active agent, a componnd of the present invention and the active agent can be administered concurrently or
sequentially. For example, a cornpound of the present invention can be administered concurrently with a

. SERM or 2 progestin to contro] fertility. When administered concurrently, it is understood that the two or
more active agents can be administered in a single formulation i.e., a single tablet, elixir, inj eétion, or palch,
or in separate formulations i.e., in separately prepared tablets, elixirs, patches, or injections.

Alternatit}aly, a compound of the present invention and another active agent can be administered
sequentially. For example, a compound of the present invention can be admintstered sequentially to treat
one or more gynecological disorders. A compound of the present invention can be administered during 2
first dosing petiod. Thereafier, another active agent such as a Py, 3 progestin, or other PR, agonists can be
administered in a second dosing period. A non-treatment period may or may not be instituted between the
first and second dosing periods. It will be understood that order of administration can be reversed, i.e., 2
compound of the present invention can be administered during the second dosing period after the other
active agent has been administered during the first dosing period.

In yet another alternative treatment regime, & compound of the present invention and another
active agent can be administered intermittently. For example, a first agent, such as a compound ofthe
present invention, can be administered for a dosing period, i.e., via a tablet, injection, elixir taken twice
daily, daily, or weekly (or via & patch) while a sccond agent, such as one of the active agents listed above, is
administered at one or more selected times or intervals during the dosing period. The times or intervals for
administering the second agent can be selected by a physician and can be based upon menstrual cycle,
related physical indications, hormonal levels, or diseass state as deemed medically prudent or necessary.
As noted above for the sequential adminisiration regire, the administration of a compound of the present

invention as the first agent and the other active agent as the second agent can be reversed.
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As described herein the compounds of the pressnt invention provide advantageous use to treat and
or ameliorate one or mote of the foﬂowing: tumors; neoplasms; myomas; leiomyomas (uterine fibroids);
endomeiriosis (adenomyosis); postoperative peritoneal adhesions; endometrial hyperplasia; polycystic
ovary syndrome; carcmomas and adenocarcinomas of the nierous, ovary, breast, colon, and prostate;

5  infertility; fertility control; fernale sexual dysfumetion, and other gynecological or menstrual syndromes,
such a5, abnormal or dysfinctional bleeding, amenorrhes, menorthagia, hypermenornthoea, and
dysmenorrheal; or pathological sequelae dus to the above disorders/syndromes.
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What is claimed is:
1. A compound of Formula I:
R4 3 ’
RE
_S(Q), s
R&
N N
rRse Ry RiI

whereinnis 1 or2;

Rlis éelected from: C,;-Cg alkyl, C;-C¢ alkyl-0-Ci-C¢ alkyl, Cs-Cs cycloalkyl, C;-Cs
alkylcycloalkyl, Co-Cs alkylC(O)OR12, C,-Cs alkylaryl, aryl, Ci-Cs alkylpyridinyl, pyridinyl,
tetrahydrofuranyl, tetrahydropyranyl, -SO,C;-Cs alkyl, -SO,C¢-Cs alkylcycloalkyl, and -
SOnpyridinyl, , wherein each of the aryl, and pyridinyl, listed either singularly or in combination
with an alkyl moiety is optionally substituted with from 1 to 3 groups individually selected from
-CN, and -OCHj, provided that aryl is not solely di, or tri substituted with alkoxy substituents;

R2 is selected from H, };alo, and C;-Cs alkylr;

R3 is selected from: Benzo[l,?v]dio:;;o]_e, benzothiophenyl, chromén-2-yl, 2,3-dihydro-
benzo[1,4]dioxinyl, 2,3-dihydro-benzofuranyl, 2,3-dihydro-1H-indolyl, 1,3-dihydro-
benzoimidazol-2-yl, 1,3,-dihydro—ind0-l-2¥yl, furanyl, indan-1-yl, indazolyl, isoxazolyl,
phenyl, pyrazolyl, pyridinyl, 1,2,3,4-tetrahydro-quinolinyl, thiophenyl, and thiazolyl each
optionally substituted with from 1 to 3 groups individually selected from: halo, -CN, -NO,, -
NH,, C1.'~C3 alkyl, C,-C; alkynyl, C;-Cs haloalkyl, C,-C; hydroxyalkyl, -OC-C; éllkyl, -0Cy-
C; haloalkyl, -SCHs, ~(C(S)NH;), -C=N-OH, -C=N-0OC;-Csalkyl, -C(O)OCH;, C(O)NH3,
I-methyltetrazol-5-yl, C(O)R12, and (C(O)NHCgcycloalkyl);

R4, R5, and R7 are each H R6 is selected from: C;-Cq alkyl, and thiophenyl;
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R8§ is selected from: H, C;-Cq4 alkyl;
RI2 is selected from: H, C;-Cs alkyl and C,-Cs alkylcycloalkyl;

ora pharmaceuticaily acceptable salt thereof.
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2. A compound according to claim 1 wherein R6 is CH;.
3. A compound of Formula I in claim 1 wherein:

Rl is selected from: C;-Cs alkyl C5-Cs cycloalkyl, C; C5 alky]cycloalky] C-Cs
alkyi 0-Cy-C4 alkyl;
R2is H;

. R3 isselected from a phenyl; thiophenyl, pyridinyl, pyrazolyl ﬁu‘anyl thiazolyl, and -
'benzothlophenyl each optionally substituted with from one to three groups individually selected
| from: halo, -CN, C;-Cs alkyl, €;-C; ha]oalkyl -NO2, —0C;-C; alkyi, -C(O)R12, -C=N-
OC;-Cs alkyl, and -C=N-OH: | | | |

R6is C1-C; alkyl;
R8s 'H
R12 is selected from H, C;-Cs alkyl and CI-Cs alkyIcyc]oaIkyI

ora pharmaceutlcally acceptable salt thereof

o , N
/?1 Chirat y) .
s e
N O 3 R O A
S H O Y X\
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enbryoni ¢ ki dney FIE1C293 cells are co-transfected
usi ng Eugene_ Briefly, the reporter plasnmd pG3
contai ning two copies of GRE (glucocorticoid response
el ement 5' TGTACAGGATG TCT3)_ and TI.C pronoter upstream
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pl asm d constitutively expressi ng human progesterone
racept ArcolfBiind 48cRA ALk Bl fﬁ%@iﬁ%:onm er. Cells are
transfeftd in 1225 crn2 flasks 11 DVEM nedia with 5%
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conpounds i # H: 4 dijl ution. incregehts-ylin the

ant agoni st assays om1concentPaﬁionsdﬁtﬁagonist
(0.05-0.08 nM of R5020) is also added to the nedi a.
After 24 h of incubatipn wth conpoungs,, cells are
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EC50 and | C50 val ue¥=\The % 20effj cacy is determ ned
ver sus maxi mpm st #dyl ati on onad\vvi th 30 nM
115020. In T,ijlﬁ oni st nodid{ the %inhibition is
det erm ned ¥erses the effects of 3 M 115020 al one.
Sel ect ed conpounds “in the present application exhibit
an 1 C50 of less than 200 nM Exanple 48 exhibits in

| C50 of about 113 nM_®8™Rat Uterine ay: 25This
assay neasures the apt agoni st pot eht'nal of
conpounds in ra ndpoi nt of
estrogeni c 9gt9 ! i ncr eased

conpl enent “3"pr~C3), whi ely bl ocked by
a PR agoni st I%11502/0,v 17 al phd H

21-di net hyl- 19- nor - pregn- 4, 9-di ene- 3, 20- di one) .
Addition of a potential yPR antagoni sf®can then
neutralize the bl ocki ef fect of & PR agoni st ,
~resulting in a nmeasd-abl e i ncrease ¥=H uterine C3

expressi on. A30! re Spragus Hey female rats (21
days ol d, eacCh, X nmﬁelnyQ gin-yvei ght) are first
adni ni stered®t He 115620 pro@estin subcutaneously in
“sesane oil vehicle at 0.1 ng/kg. e rats are then

treated with ethynylgestradML at a gose-of 50 ug/ kg
pl us a conpound of
WO 2007/ 087488P
in 20% P- hydr oxy
age vol uneeof
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bdextran in er for an oral gay
X 3 m. This dsés' s done 3 tines at
24 hour intédy aI%K The contgdl” gr dups include rats
treated with one’of the follow ng“(adm ni stered and
dosed as described above): 1) estrogen (E2) vehicle +
R5020 vehicle, 2) E2 + R5020 vehicle, 3) E2 + R5020,
and 4) E2 + R5020 + a.soprisnil (conparator conpound,
5 nmg/kg). The rats 5are sacrificed by decapitation 2
hours after the final dose (50 hours total dosing
time). Uteri are renoved and cl eaned. of adi pose
tissue, and % (1 uterine horn) is flash-frozen in
liquid nitrogen. The tissue is honbgenized in TRl zo
reagent using lysing matrix beads. The RNA is
i sol ated by chlorof ormextracti on of the honogeni zed
tissue, followed by isopropanol precipitation of the
aqueous layer. The RNA is further purified by binding
to a silica-gel based nenbrane 10or magnetic bead
with a nucleic acid binding surface, and then el uted
off with water. The RNA is converted to single strand
cDNA via reverse transcri ptase. These cDNA tenpl ates
are anal yzed by quantitative real-tinme PCR which
mul ti pl exes the C3 priner/probe set to an endogenous
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Tr eat nent As used herein, the term"effective

amount” nmeans an anount of conpound of the present

invention, i.e., Formpla |, which is capaid e of or
effective for treating or alleviating t synpt ons of
the 10vari ous pat hofoyiftal conditions ein

descri bed. A specifi adm ni st ered
according to.\thi@g>rmyvention wild, urse, be
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typi cal daily dose [t contain a ng
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conpound of %hg invention. AS5Preferred daily
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ngy/ day. "¢ NThe 09‘ oungg™ i nvention may be ’
adm ni stered by a variéty of routg§ ncluding oral,
rectal, intravaginal,- transdernmal, Ht aneous,

|ntravenous i ntramuscul ar, and |ntranasal. These
conpounds prgferaaly are formil at ed prAOF to

adm ni stration, gfhe selection of wagh will be

deci ded by the aytendi ng physician /~Thtis, another
aspect of%&pe Fesent inventico sYya pharnmaceutica
conposi ti od "€onpki,ei ng an 0¥ &ct ve anount of a
conpound of Forfrula |, or a phar utically
acceptabl e salt thereof, sol vat e, odrug, enantioner

or prodrug thereof, and a pharmaceutically acceptable
carrier, diluent, or excipient. The t ot al active

isngr edi I rises 0. 1%
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thereofpreans that t he carrler di l uent, excipients 25and
salt are conpatlble with the other i ngredients of the

ormul,ati on aq ot deleterious to the recipient
her eéfp armaceutical composition comprising a compound according to any of

claims 1-5 and at least one of: a carrier, a diluent, and an excipient.

7. An indole compound of Formula I according to any one of claims 1-5 for use as a
medicament. '
8. A method of preparing an indole of formula I,
: R4 3
R5
_S(0), S—re
R6 \N N



Phar maceutical fornulations of the present invention
may be prepared by procedures known in-the art using
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ndad 96Xy r aet hyl cel | ul ose and ot her cel'l ul ose
ﬂeﬁ 'sétéétédlvi?oin Y %mkﬁscl gehali- O¢C1&Uf,dalkyl Cs-Cs cycloalkyl, C-Cs

pol yvi ny yrro | one nol st uri Zlggg ents such as
alky]cycgiayig’é r@Q-Cs dk g CHO MR 1, | GgCagbrioey . emdn Cat's alkylpyridinybi piidinyl,

onat d SOdI e, t .
ey SR SR RO S0BL s GROR i Rletenot, and
SO,pyri@afe] wheadif eschofclhe @@1 ﬂidlqiyexﬂh@t ystaimthm mgmmp@un dembination

surface active agents s alcoh
with an | G PR PE e e &8 3 GHPRBoRALPEY S from
g I | LHr bakfed ®athGikeRy sbRdiuent
“CN, amp Bbgnlr}lﬁ%]%tt%gg?tzﬁfg i gﬁ%%gelf%&p@eﬁ;et hy? gI ycol. ? s5Thei o
Rzmpﬂem@isfr(ahﬁb hvﬂxy(b&daik)ﬁul ated as elixirs or

| ut i f t, i i
O SR SR SRSl Rl L f 5
benzo[ 1, oA B lilRiYo-beidodirdgd Qapdlhyadmm;am@usi E}rllhydro- .
i ntravenous routes. Addit onalI% re co&gPsg arg11
benzoimigapal- 1) {eu IR -t ofres b shesl Hed? sEOXEZOL
phenyl, ggﬁg&ﬁf 5?&%‘5?:5';]‘ RS 4 NeettahlGro-qUiR ol wb@telngamanaaﬁlab@lysmh

they rélease the active ingredient
0pt10naﬂ¥r$bbstmmqowelﬁ ﬁ‘ombl i 3 groappladividnallnpelgstrdranobplearCN. -NO2 -

N1t KOS BRI, s S P B T i 0

Cs haloaﬂ@ﬂ&SdH}r -(EXSNH-8, -CedhOHD olGHRO0ICS-Gubst, &l&(@SOGHg, C(O)NHa,

ey et ST TGRS v B BRI o a7
I%ts%l nﬁ)eﬁj%ﬁf?)’}]? ke gtagndi ng physici an.

npra he present invention can be
Rithisnelstted BamwithhCafie alkat angdct ir-Gealkdeveloalidn as one or

agoni sts, ER -
05ﬁPE@HWE%?Sﬁpéfﬁﬂégﬂggﬁpﬁmgggn?st or antgonist, P4 15
.(progestrone), progestins, and other PR agonists or
modul at ors. When used in conbi nation with another
active agent, a conpound of the present invention and
the active agent can be adm nistered concurrently or
sequentially. For exanple, a conpound of the present
i nvention can be adm nistered concurrently with a
SERM or a progestin to control fertility. Wen
adm ni stered concurrently, it is understood that the
two or nore active agents can be admnistered in a
single fornulation i.e., a single tablet, elixir,
injection, or patch, 20or in separate formulations
i.e., in separately prepared tablets, elixirs,
pat ches, or injections. Alternatively, a
compound of the present invention and another active
agent can be adm ni stered sequentially. For exanple,
a conmpound of the present invention can be
adm nktered sequentially to treat one or nore
- gynecol ogi cal disorders. A conpound of the present
i nvention can be adm nistered during a first dosing
peri od. Thereafter, another active agent such as a
P4, a progestin, or other PR agonists can be
25adm ni stered in a second dosing period. A
non-treatnent period may or may not be instituted
between the first and second dosing periods. It wll



5. A compound which is
2-fluoro-4-(1-(S- 3-net hoxypropan-2-yl)-6-

nmet hanesul f onyl am no- 1H i ndol- 3-y1) - benzonitrile, or
a pharmaceutically acceptable salt thereof. 6.
A pharmaceuti cal conposition conpr|3|ng a conpound
according to any of clains 1-8 and at |east one of: a .

carrier, a dlluent and an exci pi ent. 7. An

0 PrQiNg, fio any one of
531[3 |Ir§ dicogp ”n usebg;?ﬁyytl:&a#ﬁa% 8. A net hod
of preparing an i ndol e ofR4f or pal a I, R43 -78 or a

pharmaceutically accepfable dalt thereof, wherein n’

is 1 or 2; RLis & vd-for om C1- C8 al kyl
G -C6 alkyl-OCl-Co6 C3- C8 cycl oal kyl, C1-05

al kyl cycl oal kyl, Co- €3 alﬁ}%yl G¢0) OR12, Cl-C6

al kylaryl, aryl, Cl-C6 al'kyl pyridinyl, pyridinyl,
tetrahydrof uranyl, tetrahygropyranyl, -SO, Cl-C6

al kyl, -39S0, -, Co- 05 al kyl cycl oal kyl , and -

WﬁhabﬁﬁﬁWWRﬁﬂ®ﬁyl" wherein each of the aryI and pyri di nyl
' i Ste ula ation with an
hlef?lrl' ﬂgﬁéég g{eflyogrgtb 68%411{3[ r{hﬁ)?ﬁ@l?gd with froml to
3 groups individually selected from-CN, and - OCH3;
provided that aryl is not solely di, or tri
substituted with al koxy substituents; R2 is sel ected
fromH, halo, G -C6 alkyl; R3 is selected from
benzo[ 1, 3] di oxol e, benzot hi ophenyl, chromen-2-yl,

2, 3-di hydrobenzo[ 1, 4] cl i oxi nyl , -

2, 3-di hydr o- benzof uranyl , 2, 3- dlhydro 1H—|ndonI
1,3-dihydrobenzoinidazol-z yl,

1, 3, -di hydro-i ndol-2-yl, furanyl, i ndan-1 -yl ,
"indazol yl, isoxazolyl, phenyl, pyrazolyl, pyridinyl,
1, 2, 3, 4-tetrahydro-qui nolinyl, thiophenyl, and

thi azolyl each optionally substituted with from1l to
3 groups individually selected from halo, -CN, -NO2,
'Cl-C3 al kyl, C2-C3 al kynyl, Cl1-C3 hal oal kyl, Ci1-C3
hydr oxyal kyl , -0 C1-C3 al kyl, -0 0i-C3 hal oal kyl,
-SCH3, -(C(S)NH2), -C=N-OH, -C=N-0Cl-C6 al kyl,
-C(0)0CH3, C(O)NH2, 1-nethyltetrazol-5-yl, C(0)R12
and (C(0)NHC3cycloal kyl); R8 is selected from H
Cl-C4 alkyl; R12 is selected from H, Cl1-C6 al kyl and
C1-05 al kyl cycl oal kyl; or a pharmaceutically '
acceptable salt thereof; -79 - said nethod

.conpri sing conbining a conpound of Formnula |1 I
wi.th a base and R6S02Cl, wherein R6 is selected from
Cl-C6 al kyl and thi ophenyl, 80 - 9. Use of an
effective dose of a compound of Formula | according
to any one of clainms 1-5, or a pharnmaceuti-cally
acceptable salt thereof for the manufacture of a
medi canent for treating and/or preventing |eiomonas
in.a manmal , wherein said nedicanent is to be
adm ni stered to said mammal . 10. Use of an
effective anount of a conpound of Fornula | ‘according
to any one of clainms 1-5, or a pharmaceutically
acceptable salt thereof for the manufacture of a

nmedi canent for treating or preventing endonetriosis,
wher ei n sai d nmedi canent is to be adm nistered to a
patient in need thereof . : 11. A pharmaceutica
conposition conprising a conpound of Fornula I
according to any one of clains 1-5 for treating

| ei omyomas or endonetrosis.




- 80 -

9. Use of an effective dose of a compound of Formula [ according to any one of
claims 1-5, or a pharmaceutically acceptable salt thereof for the manufacture of a medicament
for treating and/or preventing leiomyomas in a mammal, wherein said medicament is to be

administered to said mammal.

10.  Use of an effective amount of a compound of Formula I according to any one of
claims 1-5, or a pharmaceutically acceptable salt thereof for the manufacture of a medicament

for treating or preventing endometriosis, wherein said medicament is to be administered to a

patient in need thereof.

11. A pharmaceutical composition comprising a compound of Formula [ according to

any one of claims 1-5 for treating leiomyomas or endometrosis.



