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(7&(Titlc: CB1 MODULATOR CCOMPOUNDS

659 Abstract: Novel compou nds of structural formula (I) are d isclosed. As mod-

O | ulators of the Cannabinoid-1 ¢ CB1) receptor, these compoundss are useful in the
@___g@( (0] treatment, prevention and supporession of discases mediated by the CB1 receptor.

X As such, compounds of the pre sent invention are uscful as in the treaiment, preven-
tion and suppression of psychcesis, memory deficits, cognitive di  sorders, migraine,
ncuropathy, ncuro-inflammatoxry disorders (c.g., multiple sclerossis, Guillain-Barre

syndrome and the inflammatory seq_uclae of vira) encephalitis), cerebral vasculzar accidents, head trauma, anxietyw disorders, stress,

cpilepsy, Parkinson’s disease, and sc _hizophrenia. The compounds are also uscfull for the reatment of substance abmuse disorders, par-
ticularly to opiates, alcohol, and nicentine. The compounds are also uscful for the treatment of obesity or cating di. sorders associated
with excessive food intake and com~plications associated therewith.
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CB1 MODULATOR COMPOUNDS
BACKGROUND OF THE INVENTION

Mzzarijuana (Cannabis sativa L.) and its derivatives have been use=d for centuries
for mediciinal and recreational purposes. A maajor active ingredient in mearijuana and
hashish hems been determined to be A’-tetrahy-drocannabinol (A’-THC). Detailed research
has reveal-ed that the biological action of A’ THC and other members of ~ the cannabinoid
family ocurs through two G-protein coupled receptors termed CB; and CB,. The CB;
receptor iss primarily found in the central and peripheral nervous systemss and to a lesser
extent in sseveral peripheral organs. The CB, receptor is found primarily in lymphoid
tissues anc cells. Three endogenous ligands for the cannabinoid receptomrs derived from
arachidonmc acid have been identified (anandamide, 2-arachidonoyl glyc=erol, and 2-
arachidon=v] glycerol ether). Each is an agonist with activities similar to _A’~THC,
including .sedation, hypothermia, intestinal irmamobility, antinociception, analgesia,
catalepsy, anti-emesis, and appetite stimulation.

Exccessive exposure to A>-THC can le ad to overeating, psychosiss, hypothefmia,
memory loss, and sedation. Specific synthetic ligands for the cannabino=id receptors have
been deve loped and have aided in the characterization of the cannabinoi_d receptors:
CP55,940 (J. Pharmacol. Exp. Ther. 1988, 2«47, 1046-1051); WINS52122-2 (J. Pharmacol.
Exp. Ther . 1993, 264, 1352-1363); SR14171 6A (FEBS Lett. 1994, 350, 240- 244; Life
Sci. 1995, 56, 1941-1947); and SR144528 (J . Pharmacol. Exp. Ther. 19999, 288, 582-589).
The pharnnacology and therapeutic potential for cannabinoid receptor lig2ands has been
reviewed a(Exp. Opin. Ther. Patents 1998, 8, 301-313; Ann. Rep. Med. Chem,, A.
Doherty, F=d.; Academic Press, NY 1999, Vo 1. 34, 199-208; Exp. Opin. 'Iher. Patents
2000, 10, 1529-1538; Trends in Pharma. Sci. 2000, 21, 218-224). There= is at least one
CB; modialator characterized as an inverse agzonist or an antagonist, N-( 1- piperidinyl)-5-
(4-chloropohenyl)-1-(2,4-dichlorophenyl)-4-naethylpyrazole-3- carboxan—ide
(SR14171 6A), in clinical trials for treatment of eating disorders.

Hi therto, several classes of CB; modualators are known. U.S. Pat-. Nos. 5,624,941
and 6,028,084, PCT Publication Nos. W098./43636 and WO98/43635, &and European
Patent Ap-—plication No. EP- 658546 disclose substituted pyrazoles havirmg activity against
the cannalinoid receptors. PCT Publication Nos. W098/31227 and W(D98/41519 also
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disclose sumbstituted pyrazoles having activity amgainst the cannabinoid recep>tors. PCT
Publicatiorn Nos. W098/37061, WO00/10967, and WO00/10968 disclose iaryl ether
sulfonamicTes having activity against the canna binoid receptors. PCT Publication Nos.
W097/29(079 and W099/02499 disclose alkoxy- isoindolones and alkoxy-equinolones as
having acti#ivity against the cannabinoid receptosrs. U.S. Pat. No. 5,532,237 cdliscloses N-
benzoyl-in-dole derivatives having activity agai nst the cannabinoid receptor—s. U.S. Pat.
No. 4,973,2587, U.S. Pat. No. 5,013,837, U.S. P*at. No. 5,081,122, U.S. Pat. No. 5,112,820,
and U.S. P.at. No. 5,292,736 disclose aminoalk-ylindole derivatives as havimmg activity
against the cannabinoid receptors. PCT Publication No. W003/027076 discloses 1H-
imidazole aderivatives having CB; agonist, CB, partial agonist or CB, antag=onist activity.
PCT Publiecation No. W003/026648 discloses 4,5-dihydro-1H-pyrazole demrivatives
having poteent CB,-antagonist activity. US Publication No. US 2003/01144895 discloses
substituted_ imidazoles as cannabinoid receptor modulators. US Publication No. US
2003/0119 810 discloses pharmaceutical compOsitions containing 3-aminoa zetidine
derivativess possessing a high affinity for CB; receptors.

[4-@(2,3-dihydro-indole-1-sulfonyl)-phemyl]-(4-phenyl-piperazin-1-y=1}-methanone
RN 439128-75-3, [4-2,3-dihydro-indole-1-sul fonyl)-phenyl]-morpholin-4—yl-methanone
RN394228=-83-2, and [4-(2,3-dihydro-indole-1—sulfonyl)-phenyl]-piperidin—1-yl-
methanone= RN 394228-85-4 are found in the CA database.

Thesre still remains a need for potent loww molecular weight CB; moadulators that
have pharrmacokinetic and pharmacodynamic properties suitable for use as  human
pharmaceumticals.

SUMMARY OF THE INVENTION

In One aspect, the present invention prorvides compounds of formulaal
o (o]

N-—— o e
C ; is a 6,5-bicyclic ring selecte=d from the group consisting of:
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I T [ [ [
N N\ N N N N N

R‘l, R1’ R"’ R1, N R-
I I K T [
N ] Ng N ] N . N . N ,

R I];Ljr-ﬂ R™ R P R

R =Y R’ R' N R
3 :N\
N
1

and R
R!is selected from the group consisting of:

(2) hydrogen,

(b) alkylcarbormyl optionally substituted witlh heterocyclyl,

() heterocycly-lcarbonyl optionally substiturted with alkyl or acetyl,

(d) alky! or hal ©alkyl,

(e) cycloalkyl coptionally substituted with ore or two substituents

" independenc-tly selected from the group c onsisting of alkyl, halo, oxo,

hydroxy, alkoxy, amino, alkylamino andll dialkylamino,

() heterocycly 1 selected from the group corsisting of:

%7’ %”O 5@ ;—_/_\ s
o P

g—N 11/

»

and R" 5

(g) aryl optiona lly substltuted with halo, alk—yl, alkoxy, cyano, aminc,
alkylamino, or dialkylamino, and

(h) heteroaryl seslected from the group consissting of:
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o s %3 R’
g_@\Ff ?@R’ ,ﬁj

R?
;?% N=\ RN = RN
k"ﬁ gg g{ND g/ﬁ:}/ ,zzNKj‘ o

= W
and ;

R? is hydrogen, alkyl, };eterocyclyl or, together with IR’ and the carbon to whicka
5 they are attached, forms a satum-ated ring substituent selected from the group consistingz of:
(a) cycloalkyl, =and
(b) heterocycly=1selected from the group conssisting of: tetrahydrofuran—yl,
tetrahydropyranyl and piperidiny] optionaelly N-substituted with alk=yl,
acetyl or ary~1,

&)
10 X is -NR*R3 or §— :

R3 is selected from the group consisting of:

(8) hydrogen,

(b) alkyl option_ally substituted with one or tv=vo substituents independertly
selected fromm the group consisting of hyd—xoxy, alkoxy, halogen, am_ino,

15 alkylamino, and dialkylamino,

() cycloalkyl optionally substituted with one or two substituents
independen#&ly selected from the group co—msisting of hydroxy, alkox—y,
halo, amino . alkylamino, and dialkylamimmo,

(d) heterocycly selected from the group conssisting of:
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¢

S
e 30y O 3O
R’ ’ R ’ ) |
O
and :

(e) cycloalkylalkyl selected from the group consiisting of:

g/CHz‘G*RS g /CHZORS g/ CHZ—ORs
;/CHQRS

5 ;
(® heterocyclylalk-yl selected from the group corsisting of:

and

g\CH
g\CH §\CHZ A

3—CH, S o 2
N—R" IJ:lz 4
o} o o} R

bl ) b 2

g\CHz

o

and 5
(g) arylalkyl selecteed from the group consisting ©f:

3o, F . ~cy,  p°
O OG-,

10 and
(h) heteroarylalkyl selected from the group consEsting of:

L-cﬁg%/ R’ 2—CH & i\CHz R’
| o )
N N ) N) an

d and;
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&
g— is a heterocyclic ring selected from the group consisting osf:
8 9
g—N? R® 1 :
A N s 0 O O
(=3

" >N %o %N/_\s
0 =0 T Py

R and R

* b

R'is hydrogen, phenyl, halophenyl, a_cyl, or alkoxycarbonyl;
5 R? is hydrogen, hydroxy or alkoxy;
each of R®and R’ is independently seldected from hydrogen, halo, cy—ano, alkyl,
alko=y, haloalkyl, haloalkoxy, amino, alkylax nino, dialkylamino, alkoxycar bonyl,
dialk—ylaminocarbonyl, aryl, and aryloxy;
R® is hydrogen, hydroxyalkyl, acyl, o=o, aryl, pyridinyl, alkyl-SO»-€0-,
10  R°-NJH-CHj-, arylalkyl, or R%N-CO-0- ;
R’ is hydrogen, hydroxy, hydroxyalk/l, acyl, halo, dihalo, oxo, aryl_, haloarylalkyl,

o
A

pyriciiny), alkyl-S0,-0-, R®-NH-, R*-NH-CHI-, arylalkyl, o or
R%NI-CO-O-;

R is hydrogen, alkyl, alkoxycarbonyy], aryl or haloaryl;

15 R is hydrogen, alkyl or aryl;
R is hydrogen or aryl;
R" is hydrogen or alkyl;

R* is hydrogen, alkyl, aryl or acyl; -
R® is hydrogen, alkoxycarbonyl or haJophenyl;
20 R® is hydrogen, alkoxy, phenyl, halophenyl, halophenylalkyl, halop-yridinyl,
pyrirnidinyl, alkoxycarbonyl, dialkylaminoczaarbonyl or dialkylaminothiocar=bonyl; and
R® is hydrogen or alkyl;
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and all salts, solvatess , optical and geometric isomers, ancl crystalline forms thereof ™ with
the proviso that the ¢ ompound of formula (I) is other thamn [4-(2,3-dihydro-indole-1 -
sulfonyl)-phenyl]-(4 —phenyl-piperazin-1-yl)-methanone,
[4-(2,3-dihydro-indoAe-1-sulfonyl)-phenyl]-morpholin-4—yl-methanone, and

5 [4-(2,3-dihydro-indoMe-1-sulfonyl)-phenyl]-piperidin-1-y-1-methanone.

N—.
In a preferred. embodiment, C ; is & 6,5-bi_cyclic ring selected from mthe
group consisting of:

I N r [ T
N N\ N N N N \N
RE
R1 , R1 i Pl1 . PA1 and R1 ; .

10 R! is selected from the group consisting of:
(a) hy~drogen,
(b) allk<ylcarbonyl optionally substituted writh heterocyclyl,
(c) heterocyclylcarbonyl optionally substituted with alkyl or acetyl.
(d) meethyl, propyl, t-butyl or trifluoromet-hyl,
15 (e) cy—cloalkyl optionally substituted with oxo, hydroxy , methoxy, edifluoro
or- methyl,

(f) hesterocyclyl selected from the group «consisting of:

850 O KO O
3
3
1, kD

N
/J§ o

7 11
R'ﬂ and R ;
20 (g) paenyl optionally substituted with hallo, methyl, methoxy, cyan- o or
dimethylamimno, and

(h) hesteroaryl selected from the group comsisting of:
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o =1
fﬁﬂ ?‘@‘R’ ?i_y/?
i’%@{ﬁ’ N R’ N R’ = R’ N
N-N ;@ g—ENZ g/é:}/ -4 /i i
N VY , | |
and ;

R?is H, meth_y), ethyl, or together with R' andl the carbon to which they are=
5 attached, forms a satuarated ring substituent selected fimom the group consisting of:
(a) cy—cloalkyl, and
(b) hemterocyclyl selected from the groump consisting of:
tetrahydropyranyl and N-methylpiperidin-4-yl;

)
X is -NRPR? o %‘ ;

10 R’ is selected fiom the group consisting of:
(2) hy«iogen, A
(b) (C-1-Cy) alkyl optionally substituted with (C;-C,) alkoxy,
(c) (C 4Ce) cycloalkyl optionally subst dtuted with one or two substit-utes
incIependently selected from hydro=cy, methoxy, amino, alkylam ino,
15 ansd dialkylamino,
(d) hewterocyclyl selected from the group consisting of:

3
g_CN_R4 ;——C/N’“4 CN_R4 §——CN—H‘
> R

raSETe

and :
(e) cycloalkylalkyl selected from the gwroup consisting of:
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(f) beterocyclylalk-yl selected from the group cormsisting of:

g\CH
§/0H2 g\CH2 g\CHz 3
- )

N—R .
o (o R

g\CH

()
and o ;

6

CH, R
Al

(g) arylalkyl which_ is ; and
(h) heteroarylalkyl selected from the group consissting of:

&,cH g\CHz N R
(> ﬂxﬁ )
and N armd,

@,
g— is a beterocyclic ring selected from the group consisting of:

My'f_?;@/ fé;—rc/} (O

g_N/_\ &b
b O TN P

s and R;

4 is hydrogen, phenyl, fltaorophenyl, t-butyloxycarbony=1 or methoxycarbonyl=
R’ is hydrogen, hydroxy o= methoxy;
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each of R®%anA R is independently selected frorm the group consisting o fhydrogen,
alkyl, fluoro, chloro, trifluoromethyl, cyano, methoxy, amino, monomethylamino,
dimethylamino, methmoxycarbonyl and dimethylaminocarbonyl;
R®is is hydro gen, hydroxyalkyl, acyl, oxo, aryl, pyridinyl, alkyl-SO;-CD-,
RP-NH-CH,-, arylalk=y! or (CH3);N-CO-O-;
R’ is hydroge n, hydroxy, hydroxymethyl, acety~1, fluoro, difluoro, oxo, phenyl,
@)

=

benzyl, pyridinyl, CIJ3-SO2-0-, R*-NH-, R®-NH-CHa- , © or
(CH;),;N-CO-O-;

R is hydrogeen or alkyl;

R is hydrogeen or alky!;

R* is hydrogeen or phenyl;

R® is hydrogeen or methyl;

R is hydrogeen, methyl, phenyl, or acetyl;

R® is hydrogem, methoxycarbonyl, t-butyloxycaarbonyl, or fluorophenyl = and

R® is hydroge=n, methoxy, phenyl, phenylalkyl, fluorophenylalkyl, fluor=ophenyl, .
pyridinyl, fluoropyriciinyl, pyrimidinyl, methoxycarbomnyl, t-butyloxycarbonyl,
dimethylaminocarbomnyl or dimethylaminothiocarbony-1.

N._—
In another preferred embodiment, C ; is sclected from the groupm consisting

T T T
N N N
Cra, OO X
of: R' R and R
X
x N
N—. @ L 1
C gis R .

In another preferred embodiment,
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. e

In anosther preferred embodiment, Q_g is R' .

In anosther preferred embodiment, R! is amyl optionally substituted with halo, alkyl,
alkoxy, cyanc, amino, alkylamino or dialkylamirao. More preferably, R! is pohenyl.

In anosther preferred embodiment, R! is c=ycloalkyl optionally substitwuted with one
or two substit-uents independently selected from wthe group consisting of alkyw], halo, oxo,
hydroxy alko=y, amino, alkylamino and dialkyla mino. More preferably, R! is
cyclopentyl.

In another preferred embodiment, R! is h_eterocyclyl selected from thae group

;»@fo > 34 3

: SN
O ?3

. and R" 0 . More preferably, R'is
tetrahydropy=ran-4-yl.
In anoother preferred embodiment, R® is Ineterocyclylalkyl selected fimom the group

g\c H

_cn, o S—ch, S~cn, 3

consisting of=

N—F' r\:' (o} o] RY
consisting of: . o— | N ) ,

S ~CH, $—cH,

and © . More prefererably, Riis 0 , or



10

WO 2005/066126 PCT/US20304/039763
-12-

In another preferred embodiment, R® is heterocyclyl Aselected from the group

8 2R
v e 5Oy
R’ R®

(S ()

and . More preferably, R%is .
In another preferred embodiment, R® is cycloallikylalkyl selected from tlhe group

RE CH R
consisting of* , s
. -5
N 3
. More preferably, R? is

In another- preferred embodiment, R? is alkyl opotionally substituted wit=h one or
two substituents i-ndependently selected from the groupo consisting of hydroxy,. alkoxy,

consisting of:

and

R

halogen, amino, amlkylamino, and dialkylamino. More preferably, R}is
In another- preferred embodiment, R}is arylalk—vyl selected from the gro—up

T o
B

R7
consisting of: an . More preferably, Rlis

ot

F.
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Imn another preferred embodiment, R? is heteroarylalkyl selected from the group

;—CH cH, o i(;,.,2 R

consistitmg of: N and N . More
)
= | N
3 F Z
preferablly, R’ is . or .
5 Imn another preferred embodiment, the= present invention provides for a compound
of formmla
O
@_ l < > {
(o] X
Forrmula I
whereinz=
G ~
10 is a 6,5-bicyclic ring selected from the group consisting of:

I [ I [
li\; N\ f!l N N N
3 LR1 :/\ LR’ C/ LR1 Nj LR1 :N: LR1
2 ’ H 2
E N L L )
2 N . N R2 2 R
R R N R /
& 1 N 1
R' R' R' R R'
H) b E] k]
1
No
u I N
H‘l

and ;
R is selected from the group consist-ing of:
15 (a) hydrogen,
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(b) alkylcarbonyl optionally substituted with heterocyclyl,
(c) heterocyclylcarbonyl optionally swibstituted with alkyl or a_cetyl,
(d) alkyl or haloalkyl,
(e) cycloalkyl optionally substituted with one or two substituesnts
5 independently selected from the gexoup consisting of alkyl, halo, oxo,
hydroxy, alkoxy, amino, alkylami no and dialkylamino,
(f) heterocyclyl selected from the group consisting of:

o+ 2D 3 3
3

3 I
/KO

?

&N N-R" N
\ / 11/ R"
s R amd ;
10 (g) aryl optionally substituted with halo, alkyl, alkoxy, cyano, amino,

alkylamino or dialkylamino, and
(h) heteroaryl selected from the groupo consisting of:

s R
;_@\Ff f‘@‘ﬁ’ %,}fj
%\{W N= R N N= R Ny
AT LY
N Y |
and 5

R? iss hydrogen, alkyl, heterocyclyl or, togethmer with R} and the carbo: nto which
they are atta ched, forms a saturated ring substituent selected from the group =consisting of:

(a) cycloalkyl, and
(b) heterocyclyl selected from the group consisting of:

15
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tetrahydrofuranyl, tetrahydrop—yranyl and piperidinyl optio-mally
N-substituted with alkyl, acety=lor aryl,

B
X is -NIRR3 or %_@,
R? is se=lected from the group consisting o=f:
5 (a) hydrogen, '

(b) alkyl optionally substituted with one or two substituents in_dependently
selected from the group consissting of hydroxy, alkoxy, haleogen, amino,
alkylamino and dialkylamino,

«(c) cycloalkyl optionally substitute=d with one or two substituemnts
10 independently selected from th-e group consisting of hydroxy, alkoxy,
halo, amino, alkylamino and di_alkylamino,
&d) heterocyclyl selected from the ggroup consisting of:

$
G 3y et 5O
SR | R° ’ | |
O =5
and ;

15 Ce) cycloalkylalkyl selected from tlhe group consisting of:

g/CHz‘q—RS g/CHz@RE §/0H2~C7R5
Y "

(f) heterocyclylalkyl selected fron the group consisting of:

and
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and ;
(g) arylalky~1 selected from the group consisting of

P 7 ;\CH R®
SN

and
(h) ~heteroa1:'ylélky1 selected from the group consisting of:

3 —CH R ;—CH /7 i\CHz R’ CHy R
Q0 j
™ , N , N and N .
20,
is a hetemrocyclic ring selected from the group consisting of
R r°
LN? -
e o PO 20 320 3O
HB
c —_ SN , o N 8
;__ N ;—N \m—R" \_.‘_/ \_‘_/
\ / R14 R‘M
> , and ;
10 R* is hydrogen, pimenyl, halophenyl, acyl or alkoxycarbonyl;

R’ is hydrogen, hy=droxy or alkoxy;
each of R®and R is independently selected from hydrogen, halo, cyano, alkyl,

alkoxy, haloalkyl, haloalk-oxy, amino, alkylamino, dialkylamino, alkoxycarbonyl,
dialkylaminocarbonyl, arsyl and aryloxy;
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R® is hydrogen, hydroxyadkyl, acyl, oxo, aryl, pyridinyl, alk=yl-S0,-O-,
R™.NH-CH,-, arylalkyl, or R%,N-€CO-O- ;
R? is hydrogen, hydroxy, Thydroxyalkyl, acyl, halo, dihalo, ©xo, aryl,
haaloaryl-CHs-, pyridinyl, alkyl-S«0,-O-, R*NH-, RP-NH-CH;-, ary=lalkyl,
o)

SO

S or R%N-CO-O—;

R is hydrogen, alkyl, all<oxycarbonyl, aryl or baloaryl;

R is hydrogen, alkyl or =aryl;

R!? is hydrogen or aryl;

R" is hydrogen or alkyl;

R is hydrogen, 1, aryl or acyl;

R® is hydrogen, alkoxycambonyl or halophenyl;

R? is hydrogen, alkoxy, pehenyl, halophenyl, halophenylalk-vl, halopyridinyl,
p-yrimidiny), alkoxycarbonyl, diamlkylaminocarbonyl, or dialkylami nothiocarbonyl; and

R® is hydrogen or alkyl;
a-xd all optical and geometric iso-mers, and crystalline forms therecsf and with the proviso
tEnat the compound of formula (I is other than [4-(2,3-dihydro-ind=ole-1-sulfonyl)-
pehenyl]-(4-phenyl-piperazin-1-y~1)-methanone, [4-(2,3-dihydro-incole-1-sulfonyl)-
pehenyl]-morpholin-4-yl-methancone, and [4-(2,3-dihydro-indole-1—sulfonyl)-phenyl]-
piperidin-1-yl-methanone.

In another aspect, the pre=sent invention provides pharmaceutical compositions
c=omprising a compound of Fornmula I in an amount effective to anmtagonize CB-1 receptor
sstimulation, and a pbarmaceutically acceptable carrier, diluent or «xcipient.

In another aspect, the present invention provides pharmaceutical compositions
—omprising a compound of Formnula I, [4-(2,3-dihydro-indole-1-stalfonyl)-phenyl]-(4-
pohenyl-piperazin-1-yl)-methano=ne, [4-(2,3-dihydro-indole-1-sulfonyl)-phenyl]}-
rnorpholin-4-yl-methanone, or [ 4-(2,3-dihydro-indole-1-sulfonyl) -phenyl]-piperidin-1-yl-
s=nethanone in an amount effecti—ve to antagonize CB-1 receptor stmulation, and a

ppharmaceutically acceptable carier, diluent or excipient.
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In another aspect, the present invention provides pharmaceutical compositions
comprising a compound of Formula I, [4-(2,3 -dihydro-i_ndole-1-sulfonyl)-gphenyl]-(4-
phenyl-piperazin-1-yl)-m. ethanone, [4-(2,3-dihydro-indole-1-sulfonyl)-phe=nyl]-
morpholin-4-yl-methanomne, [4-(2,3-dihydro-indole-l-scﬂfonyl)-phenyl]-pi:peridin—l-yl-
methanone, or [4-(3 -Fluoro-phenyl)—piperidin-l—yl]-[4-(3-pheny1—indole-l—sulfonyl)-
phenyl]-methanone in an amount effective to reduce enedocannabinoid neu=rotransmission
through CB-1 receptors, =and a pharmaceutically accept=able carrier, diluenst or excipient.

In another aspect.. the present invention provide=s pharmaceutical coompositions
comprising a compound «of Formula I, [4-(2,3-dibydro-mndole-1-sulfonyl)- phenyl]-(4-
phenyl-piperazin-1-yl)-nmethanone, [4-(2,3-dihydro-ind- ole-1-sulfonyl)-pheny1]-
morpholin-4-yl-methano-ne, [4-(2,3-dihydro-indole-1 -swilfonyl)-phenyl]-pia peridin-1-yl-
methanone, or [4-(3-Flucoro-phenyl)-piperidin-1-y1]-[4-: (3-phenyl-indole-1 -sulfonyl)-
phenyl}-methanone and = pharmaceutically acceptable ~carrier, diluent or e=xcipient.

In another aspect._, the present invention provide sa method for trea—ting a condition
which is treatable by red—ucing CB-1 receptor stimulation, comprising adnministering to a
mammal in need thereof acompound of Formula I or a_ pharmaceutical co-mposition
comprising a compound of Formula I in an amount effe=ctive to antagonize= CB-1 receptor
stimulation, or to reduce endocannabinoid neurotransnmission and a pharnmaceutically
acceptable carrier, diluert or excipient.

In another aspect , the present invention provide=s a method for treas ting a condition
which is treatable by red ucing CB-1 receptor stimulaticon, comprising adninistering to a
mammal in need thereof™ a compound selected from the= group consisting ©fa compound
of Formula I, [4-(2,3-dilmydro-indole-1-sulfonyl)-pheny-~1]-(4-phenyl-piper=azin-1-yl)-
methanone, [4-(2,3-dihy «dro-indole-1-sulfony])-phenylJ]-morpholin-4-yl-nmethanone, [4-
(2,3-dihydro-indole-1-sumlfonyl)-phenyl}-piperidin-1-yl- —methanone, and [44-(3 -Fluoro-
phenyl)-piperidin-1-yi}- [[4-(3-phenyl-indole-1-sulfonyl )-phenyl]-methano=ne

In another aspect=, the present invention provide=s a method for treamting a condition
which is treatable by red_ucing CB-1 receptor stimulaticon, comprising adnministering to a
mammal in need thereof ™~ aa pharmaceutical compositicon comprising a co—mpound selected
from the group consistin_g of a compound of Formula I_ [4-(2,3-dihydro-itadole-1-
sulfonyl)-phenyl]-(4-phe=nyl-piperazin-1-yl)-methanonse, [4-(2,3-dihydro-indole-1-
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sulfonyl)-plenyl]-morpholin-4-yl-methanone=, [4~2,3 ~-dihydro-indole-1-suslfonyl)-
phenyl]-pip eridin-1-yl-methanone, and [4-(3—Fluoro-phenyl)-piperidin-1-y=1}-[4-(3-
phenyl-indcle-1-sulfonyl)-phenyl]-methanon e in an amount effective to armtagonize CB-1
receptor stimmulation, or to reduce endocannalbinoid neurotransmission andl a

pharmaceut=ically acceptable carrier, diluent Or excipient.

Tn a—nother aspect, the present inventicon provides for a compound ofFormula L, {4-
(2,3-dihydr‘o-indole-1-sulfonyl)-phenyl]-(4-pheny1—piperazin-1-yl)-methamone, [4-(2,3-
dihydro-inclole-1-sulfonyl)-phenyl]-morphol in-4-yl-methanone, [4-(2,3-dJhydro-indole-1-
sulfonyl)-p_henyl]-piperidin-1-yl-methanone.. or [4-(3-Fluoro-phenyl)-pipesridin-1-y1}-[4-
(3-phenyl-i_ndole-1-sulfonyl)-phenyl]-methamone for use in therapy.

In amnother aspect, the present inventi-on provides use of a compoumnd of Formula I
for the marufacture of a medicament for trezting a condition which is tre=atable by
reducing C:B-1 receptor stimulation.

In =nother aspect, the present inventi_on provides use of a compoumnd of Formula I,
[4-(2,3-dib_ydro-indole-1-sulfonyl)-phenyl]-&4-phenyl-piperazin-1 -y)-me—thanone, [4-(2,3-
dihydro-inedole-1-sulfonyl)-phenyl]-morphoin-4-yl-methanone, [4-(2,3 -dllihydro-indole-1-
sulfonyl)-pohenyl]-piperidin-1-yl-methanone ., or {4-(3-Fluoro-phenyl)-pipeeridin-1-y1]-[4-
(3-phenyl-zindole-1-sulfonyl)-phenyl]-metha none for the manufacture of & medicament for
treating a ondition which is treatable by reclucing CB-1 receptor stimula—tion.

In ==nother aspect, the present inventiion provides a method for trezating a condition
selected freom the group consisting of psycheosis, memory deficit, cognitive disorder,
migraine, meuropathy, neuroinflammatory d-isorder, cerebral vascular acc-ident, head
trauma, an_xiety disorder, stress, depression, epilepsy, Parkinson’s disease=, s_chizophrenia,
substance sabuse disorder, obesity, and an eanting disorder associated with excessive food
intake conprising administering to the manramal in need thereof a compo—und of Formula
I, [4-(2,3-ihydro-indole-1-sulfony!)-pheny1]-(4-phenyl-piperazin-1-yl)-mnethanone, [4-
(2,3-dihyd;ro-indole-1-sulfonyl)-phenyl]-morpholin~4-yl-methanone, [4-C2,3-dihydro-
indole-1-sulfonyl)-phenyl]-piperidin-1-yl-nethanone, or [4-(3-Fluoro-phaenyl)-piperidiz-
1-yl]-[4-(3 -phenyl-indole-1-sulfonyl)-phenyyl]-methanone. More preferaloly, the condition

is obesity.
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In a preferred embodimentt, the condition which is treatabsle by reducing CB-1
receptor stimulation is psychosis, memory deficit, cognitive diso—xder, migraine,
neuropathy, neuroinflammatory dlisorder, cerebral vascular accid_ent, head trauma, anxiety
disorder, stress, depression, epilegsy, Parkinson’s disease, schizoophrenia, substance abuse
disorder, obesity, or eating disordler associated with excessive fomod intake. More
preferably, the condition is obesity.

In another preferred embodiment, the mammal being trezmited is a human.

In another aspect, the invention provides for compounds of formu ula (11a)

Y, o]
- I
N\I? o~
b4

(o]

(lla)
wherein:

Y is halogen, cyclopent-1 -enyl, or cyclopentyl and RY iss alkyl.

It will be appreciated the all combinations of the aspects and embodiments
discussed above and the exampless discussed below are contemp 1lated as being
encompassed by the present invesntion. In addition, all examples- described herein are for
illustrative purposes, and are not intended to narrow the scope o fthe invention in any

way.

DETAILED DESCRIPTION

As used above, and throvaghout the description of the inv-ention, the following
terms, unless otherwise indicated, shall be understood to have tine following meanings:

“Acyl” means an alkylcaxbonyl (i.e., alkyl-CO-, whereir the alkyl group isas
herein described) or heterocycly carbony! (i.e., heterocycyl-CO—, wherein heterocyclyl is
as herein described). Preferred acyls contain a lower alkyl (e.g., acetyl).

“Alkoxy” means an alky1-O- group, wherein the alkyl gmroup is as herein
described. Exemplary alkoxy groups include methoxy, ethoxy, n-propoxy, I-propoxy,
and n-butoxy.
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“Alkoxycarbonyl” means am alkyl-O-CO- group, wherein the alkyl group is as
herein defined. Exemplary alkoxy<carbonyl groups include methoxycarbonyl,
ethoxycarbonyl, or t-butyloxycarbounyl.

“Alkyl” means a saturated aliphatic hydrocarbon group, whic-h may be straight or
branched, having 1 to 6 carbon atoxms in the chain. Preferred alkyl gmroups have 1 to 4
carbon atoms in the chain. For example, methyl, ethyl, propyl, isopreopyl, butyl, sec-
butyl, and tert-butyl.

“Alkylamino” means an allcyl-NH- group wherein the alkyl gzroup is as herein
described.

“Alkylcarbonyl” means alk-yl-CO- group wherein the alkyl gr—oup is as herein
described.

“Alkylthio” means an alkyl -S- group wherein the alkyl groups is as herein
described. Exemplary alkylthio groups include methylthio, ethylthios, I-propylthio and n-
butylthiothio.

“Aryl” means an aromatic rnono- or bi-éyclic ring system of &6 to about 10 carbon
atoms. Exemplary aryl groups include phenyl and 1- and 2-naphthyl .

“Arylalky]” means an aryl-alkyl- group wherein the aryl and alkyl groups are as
defined herein.

“Aryloxy” means an aryl-C»- group wherein the aryl group is as defined herein.
Exemplary groups include phenoxy’ and and naphthyloxy.

“Aryloxycarbonyl” means an aryl-0-C(0)- group wherein thee aryl group is as
defined herein. Exemplary aryloxy/carbonyl groups include phenoxy—carbonyl and
naphthoxycarbonyl.

“Arylthio” means an aryl-S - group wherein the aryl group is sas herein described.
Exemplary arylthio groups include phenylthio and naphthylthio.

“Carboxy” means a HO(O)C- (i.e., carboxylic acid) group.

“Cycloalkyl” means a fully saturated, mono- carbocyclic rings system of about 3 to
about 6 carbon atoms. Exemplary cycloalkyl groups include cyclopr-opyl, cyclobutyl,
cyclopentyl, and cyclohexyl. '

“Cycloalkylalkyl” means cy/cloalkyl-alkyl- group wherein thes cycloalkyl group
and the alkyl group are as defined herein.
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“Dia]kylMo” meanss an (alkyl),-N- group wherein the alkyl group is as defiraed
herein. It is understood that tHe two alkyl groups can be the same or different.

“Dialkylaminocarbonys1” means a (alkyl);-N-C(0O)- goroup wherein the alkyl group
is as defined herein. It is undeerstood that the two alkyl grougps can be the same or
different.

“Djalkylaminothiocarlibonyl” means a dialkylamino-CC(S)- group wherein the
dialkylamino group is as defimed herein. It is understood theat the two alkyl groups car be
the same or different.

“Effective amount” is means an amount of a compotand/composition accordingss to
the present invention effectivee in producing the desired ther=apeutic effect.

“Halo” means fluoro, chloro, bromo, or iodo. A pre#ferred halo is fluoro.

“Haloalkyl” refers to =an alkyl group, as described he=rein, which is substituted —with
one to six halo groups, as des cribed herein. Preferred haloadlkyls include fluoroalkyls,
such as fluoromethyl, difluoreomethyl, trifluoromethyl, 2-flu~oroethyl, 2,2,2-trifluoroetlhyl,
1,1,2,2,2-pentafluoroethyl, 3—fluoropropyl, 3,3,3-trifluoropreopyl, and 1,1 ,1,3,3,3-
hexafluoroprop-2-yl.

“Haloalkoxy” refers te an alkoxy group, as describecd herein, which is substitu—ted
with one to six halo groups, ams described herein. Preferred haloalkoxy groups include=
fluoroalkoyls, such as fluorormethoxy, difluoromethoxy, trif Tuoromethoxy.

“Haloaryl” refers to amn aryl group, as described here in, which is substituted by=
halogen, as described herein.

“Haloarylalkyl” referss to an alkyl group, as describe d herein, which is substitumted
by a haloaryl group, as descri_bed herein.

“Halophenyl” refers teo a phenyl group which is subsstituted by halogen, as
described herein.

“Halophenylalkyl” re—fers to an alkyl group, as descr-ibed herein, which is
substituted by a halophenyl group, as described herein.

“Halopyridinyl” refer s to a pyridinyl group which is substituted by a halogen

group, as described herein.
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“Heteroaroyl” means a hetesroaryl-CO- group, wherein tine heteroaryl group issas
herein described. Exemplary grou ps include thiophenoyl, nicotinoyl, pyrrol-2-ylcartsonyl,
1- and 2-naphthoyl, and pyridinoy 1.

“Heteroaryl” means a moneacyclic or bicyclic fully unsat-urated ring system ofif
about 5 to 10 ring atoms, in which_ one or two of the ring atoms 1is a hetero element(s)
other than carbon (e.g., nitrogen, cmxygen or sulfur) and the remzainder of the ring atorms '
are carbon. Preferred ring sizes in_clude 5 to 6 ring atoms. Exermplary heteroaryl gromups
include pyrrolyl, furanyl, thienyl, gpyrazolyl, imidazolyl, thiazol=y1, pyridinyl, pyridaz—inyl,
pyrimidinyl, pyrazinyl, quinolinyl_, and isoquinolinyl.

“Heteroarylalkyl” means hx eteroaryl-alkyl- wherein the eteroaryl group is as
described herein.

“Heterocyclyl” means a m=onocyclic, fully-saturated ringz system of about 3 to
about 7 ring atoms, in which one Or two of the ring atoms is a heetero element(s) othe=r
than carbon (e.g., nitrogen, oxygem or sulfur) and the remainder— of the ring atoms are
carbon. Heterocyclyl groups may be optionally substituted, for example with alkyl,
hydroxy, alkoxy, aryl, acyl, in par—ticular, methyl, phenyl, halop_henyl, alkoxycarbonsy1.
Exemplary heterocyclyl rings, for example include pyrrolidinyl ., tetrahydrofuranyl,
tetrahydrothiophenyl, piperidyl, testrahydropyranyl, tetrahydrotlniopyranyl, piperazin=yl,
morpholinyl, and thiomorpholinyl .

“Heterocyclyalkyl” means heterocycly-alkyl- wherein tine heterocyclyl groupo is as
herein described.

“Hydrate” means a solvate=, as defined herein, wherein t3he solvent molecule(=s)
isfare HO.

“Hydroxyalkyl” means HO-alkyl- group, wherein the al kyl group is as hereira
described.

“QObesity” refers to a condFtion whereby a mammal has sa Body Mass Index (CBMI),
which is calculated as weight per Theight squared (kg/m?), of at Meast 25.9. Conventiownally,
those persons with normal weight have a BMI of 19.9 to less th_an 25.9.

“Phenylalkyl refers to an aaikyl group, as described here=in, which is substitut-ed by
a phenyl group.

The term “salt(s)” refers t© pharmaceutically acceptable= salts, as defined here=in.



10

15

20

25

30

WO 2005/066126 PCT/US2+004/039763
24

“Pharmaceustically acceptable salts” refers to thhe relatively non-toxic, iraorganic
and organic acid adcition salts, and base addition saitss, of compounds of the proesent
invention. These sa_lts can be prepared iz situ during the final isolation and pumrification of
the compounds. In —particular, acid addition salts can Tbe prepared by separately reacting
the purified compotrnd in its free base form with a sui table organic or inorgani- ¢ acid and
isolating the salt thiys formed. Exemplary acid addition salts include the hydrombromide,
hydrochloride, sulfamte, bisulfate, phosphate, nitrate, acetate, oxalate, valerate, Oleate,
palmitate, stearate, Baurate, borate, benzoate, lactate, pohosphate, tosylate, citratze, maleate,
fumarate, succinate., tartrate, naphthylate, mesylate, g ucoheptonate, lactiobionmate,
sulphamates, maloma ates, salicylatés, propionates, metThylene-bis-B-hydroxynapohthoates,
gentisates, isethion=ates, di-p-toluoyltartrates, methanessulphonates, ethanesulplionates,
benzenesulphonatess, p-toluenesulphonates, cyclohexs/lsulphamates and
quinateslaurylsulph- onate salts, and the like. See, for example S.M. Berge, et aal,
“Pharmaceutical Sa _1ts,” J. Pharm. Sci., 66, 1-19 (19777) which is incorporated Therein by
reference. Base adcdition salts can also be prepared by separately reacting the gpurified

compound in its aci_d form with a suitable organic or norganic base and isolating the salt
thus formed. Base saddition salts include pharmaceuti cally acceptable metal arad amine
salts. Suitable metzal salts include the sodium, potass®um, calcium, barium, zirc,
magnesium, and altaminum salts. The sodium and po tassium salts are preferre=d. Suitable
inorganic base addition salts are prepared from metal bases which include sod=ium
hydride, sodium hyadroxide, potassium hydroxide, cal cium hydroxide, alumintim
hydroxide, lithium Bhydroxide, magnesium hydroxide.. zinc hydroxide. Suitabl eamine
base addition salts &are prepared from amines which h ave sufficient basicity to forma
stable salt, and prefaerably include those amines whick are frequently used in nmedicinal
chemistry because f their low toxicity and acceptabi lity for medical use for example,
ammonia, ethylenecliamine, N-methyl-glucamine, lys ine, arginine, ornithine, choline,
N,N’-dibenzylethyl- enediamine, chloroprocaine, diethmanolamine, procaine,
N-benzylphenethyl=amine, diethylamine, piperazine, tris(thydroxymethyl)-amirnomethane,
tetramethylammoni- um hydroxide, triethylamine, dibesnzylamine, ephenamine,
dehydroabietylamirne, N-ethylpiperidine, benzylamine, tetramethylammonium ,
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tetraethylamm_onium, methylamine, dimethylamine, trimethylamine, ethyla-mine, basic
amino acids, e .g., lysine and arginine, and dicyclohexylamine, and the like.

“preve-ntion” (of obesity) refers to preventing obesity from occurrin_g if the
treatment is administered prior to the onset of the obese condition. Moreoveer, if treatment
is commenced__ in already obese subjects, such treatiment is expected to prev—ent, or to
prevent the preogression of, the medical sequelae of obesity, such as, e.g., ar—teriosclerosis,
Type II diabet_es, polycystic ovarian disease, cardiovascular diseases, osteozarthritis,
dermatologicaal disorders, hypertension, insulin resistance, bypercholesteroMemia,
hypertriglycer—idemia, and cholelithiasis.

“Solvamte” means a physical association of a compound of this inveration with one
or more solvemnt molecules. This physical association includes hydrogen bonding. In
certain instancses the solvate will be capable of isolation, for example whens. one or more
solvent molec-ules are incorporated in the crystal lattice of the crystalline solid. “Solvate™
encompasses Bboth solution-phase and isolable solvates. Exemplary solvate=s include
hydrates, etha—molates, methanolates, and the like.

“SubstEance abuse disorders” includes substance dependence or abu=se with or
without physieological dependence. The substances associated with these dilisorders are:
alcohol, amphmetamines (or amphetamine-like substances), caffeine, cannat>is, cocaine,
hallucinogens.-, inhalants, nicotine, opioids, phency clidine (or phencyclidinee-like
compounds), ssedative-hypnotics or benzodiazepines, and other (or unknow-n) substances
and combinations of all of the above. In particular, the term “substance abt_1se disorders”
includes drug  withdrawal disorders such as alcoho1 withdrawal with or wit"hout perceptual
disturbances; alcoho] withdrawal delirium; amphetamine withdrawal; coca_ine
withdrawal; n_icotine withdrawal; opioid withdrawal; sedative, hypnotic or anxiolytic
withdrawal w—ith or without perceptual disturbance s; sedative, hypnotic or manxiolytic
withdrawal deslirium; and withdrawal symptoms due to other substances. It— will be
appreciated thnat reference to treatment of nicotine withdrawal includes the treatment of
symptoms asssociated with smoking cessation. Othier “substance abuse diseorders” include
substance-ind_uced anxiety disorder with onset during withdrawal; substancze-induced
mood disorde-r with onset during withdrawal; and substance-induced sleep disorder with

onset during wvithdrawal.
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“Therapeutically effective amount” means the amount thee compound of structur-al
formula I that will elicit the biological or medical response of a ti_ssue, system, animal or=
human that is being sought by the researcher, veterinarian, medic-al doctor or other
clinician.

“Treatment” or “treating™ (of obesity) refers to reducing t_he BMI of the mammall
and in certain cases where it is desirable for weight loss. The trezatment or treating
suitably results in a reduction in food or calorie intake by the mammmal.

The symbol “g »or “~” in a molecular structure indicates the position of
attachment for that particular substituent.

When any variable (e.g-, R, RY, ete.) occurs more than omne time in any constituent
or in formula I, its definition on each occurrence is independent <of its definition at eversy
other occurrence. Also, combinations of substituents and/or varizables are permissible oraly
if such combinations result in stable compounds. In choosing commpounds of the present-
invention, one of ordinary skill im the art will recognize that the wvarious substituents, i.e .
R !, R?, etc., are to be chosen in conformity with well- known primnciples of chemical
structure connectivity.

Under standard nonmenclature used throughout this discBosure, the terminal
portion of the designated side chuain is described first, followed oy the adjacent
functionality toward the point of attachment, For example, an ar—ylcarbonylaminoalkyl
substituent is equivalent to aryl-«€(O)-NH-alkyl-.

Compounds of Formula 1 may contain one or more asym._metric centers and can
thus occur as racemates and racemic mixtures, single enantiome=xs, diastereomeric
mixtures and individual diastereomers. The present invention is meant to comprehend zall
such isomeric forms of the comjpounds of Formula L.

Some of the compounds described herein may exist with_ different points of
attachment of hydrogen, referrecl to as tautomers. Such an exam_ple may be a ketone anad
its enol form known as keto-eno! tautomers. The individual tauteomers as well as mixtumre

thereof are encompassed with compounds of Formula I.
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Compounds of the FormuMal may be separated into  diastereoisomeric pairs of
erantiomers by, for example, frac=tional crystallization frorm a suitable solventi, for
exzample MeOH or ethyl acetate owr a mixture thereof. The p air of enantiomerss thus
obotained may be separated into imdividual stereoisomers by conventional meamns, for
exxample by the use of an opticallsy active amine as a resolvi ng agent or on a c_hiral HPLC
column.

Alternatively, any enantio-mer of a compound of the- general Formula II may be
obotained by stereospecific synthessis using optically pure stearting materials or reagents of
krown configuration.

It is gencrally preferable t<o administer compounds of the present invemntion as
emantiomerically pure formulatioms. Racemic mixtures can ~be separated into @&heir
in_dividual enantiomers by any of anumber of conventional methods. These irmclude chiral
charomatography, derivatization w=ith a chiral auxillary follo—wed by separationm by
chromatography or crystallizatiora, and fractional crystallizaation of diastereonr—eric salts.

The present invention alsc provides novel crystallin-e forms of the conxpounds of
foermula (I). Novel crystalline fo-rms may be prepared by crystallization unde=r controlled
coonditions. Crystallization from & solution and slurrying teechniques are conteemplated to
be within the scope of the present: process. In practice, a nummber of factors cean influence
th_e form obtained, including tempoerature, solvent composit—ion and also optiomnal seeding.
Sezed crystals can be obtained frorm previous synthesis of thee compound in whaich crystals
weere isolated.

A number of methods are available to characterize c=rystalline forms o—f organic
cosmpounds. For example, methowds include differential scamnning calorimetry... solid state
NIMR spectrometry, infra-red speectroscopy, and X-ray powader diffraction. A—mong these
X~ray powder diffraction and soli d state NMR spectroscopy are very useful fcor
ideentifying and distinguishing bet-ween crystalline forms.

It will be understood that, as used herein, references to the compoundss of Formula
I zare meant to also include the phaarmaceutically acceptable  salts.

Compounds of this invent®on are modulators of the CCB1 receptor and ~as such are
us._eful for the prevention and treat-ment of disorders or diseamses associated wit=h the CB1
reeceptor. Accordingly, another asgpect of the present inventison provides a metlihod for the
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treatment (includin -g prevention, alleviation, amelioramtion or suppression) Of diseases or
disorders or symptoms mediated by CBI1 receptor birading and subsequent - cell activation,
which comprises aciministering to 8 mammal an effecstive amount of a commpound of
Formula I. Such disseases, disorders, conditions or symmptoms are, for exam ple, but not
limited to, psychos-is, memory deficits, cognitive disorders, migraine, neur- opathy, anxiety
disorders, depressicon, stress, epilepsy, Parkinson’s di_sease, schizophrenia, substance use
disorders, particulaarly to opiates, alcohol, and nicotiome, obesity, and eating= disorders
associated with excessive food intake. See DSM-IV™-TR., Diagrostic and™ Statistical
Manual of Mental _Disorders. Revised, 4™ Ed., Text Revision (2000). See &also DSM-IV,
Diagnostic and Staatistical Manual of Mental Disordezrs 4" Ed., (1994). Thae DSM-IV and
DSM-IV-TR were prepared by the Task Force on Noomenclature and Statisstics of the
American Psychiat=ric Association, and provides descriptions of diagnostic= categories.
The skilled artisan will recognize that there are alterraative nomenclatures, nosologies, and
classification syste=ms for pathologic psychological ¢ onditions and that the=se systems
evolve with medicaal scientific progress.

The obesity herein may be due to any cause, ~whether genetic or en—vironmental.
Examples of disorclers that may result in obesity or bwe the cause of obesity= include
overeating and bul=imia, polycystic ovarian disease, czraniopharyngioma, ke Prader-Willi
Syndrome, Frohlic-h’s syndrome, Type II diabetes, GiH-deficient subjects, normal variant
short stature, Turneer’s syndrome, and other patholog=ical conditions showi—ng reduced
metabolic activity - or a decrease in resting energy exgoenditure as a percent- age of total fat-
free mass, e.g, chil_dren with acute lymphoblastic leu kemia. In addition, th_e compound of
formula (I) can be used to ameliorate weight gain, whether or not the asso~ciated weight
gain can be classifTied as clinically obese.

The method of treatment of this invention coamprises a method of rmodulating the
CB1 receptor and #treating CB1 receptor mediated di=seases by administerimng to a patient
in need of such tre=atment a non-toxic therapeutically= effective amount of = compound of
this invention that selectively antagonizes the CB1 re=ceptor in preference —to the other CB

or G-protein coupl._ed receptors.
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“Neutral anfagonists” are ligands without ntrinsic activity, i.e. tThey do not
influence the receptor’s own activity (constitutive= receptor activity) andll prevent
competitively the b inding of an agonist (often encogenous) to the recep—tor.

“Inverse agaonists” are ligands with negati~we intrinsic activity, thmey inhibit the
receptor’s own acti—vity (constitutive receptor acti~vity) shifting the equil_ibrium of the
receptor conformat=ion to its inactive state.

There is evi_dence suggesting that CB1 rec=eptor ligands act as ei—ther neutral
antagonists or invemse agonists; these ligands will reduce endocannabineoid
peurotransmission Tthrough CB1 receptors either >y competitive receptomr antagonism or

by receptor inactivaation, respectively.

Con=ipounds of formula Ia (i.e., commpounds of Formula I wherein

s J ! \
O O o
N— N =
C gis R' R R' N R' o
.

Ry

can be prepared acacording to the processes illustr. ated in Scheme 1.
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In Scheme 1, Step a involves the introduction of R!-subsstitution at the 3-position
on the indole moiety of compound (1), (Ia) or (IIc) (wherein Y is I, Br, B(OH),
O

B Z -‘
\o
or SnMe;) under stand.ard conditions employed for pa_lladium mediated cross-

coupling reactions. For example, a 3-haloindole of formula (1), ([a), or (Ic) is reacted
with a suitable aryl boronic acid (Suzuki-type) or with a suitable= aryl stannane (Stille-
type), as generally described in Fandbook of Palladium Catalyz=ed Organic Reactions,
Malleron, J.-L.; Fiaud, J.-C.; Legros, J.-Y.; Academic Press, USA, 1997, p.23-47. It is
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understood by~ one of ordinary skill in the art that, in general, an aryl boronic ester can be
used in place ©f the aryl boronic acid in the palladlium cross-coupling reactiomns described

herein. By waay of illustration, the aryl boronic ac=ids include, but are not lim ited to, the

following:
Ci cl
B(OH), B(OH), -
’ (CH),
Ny Ne F Ne—F
I | |
7 Z B(OH), (OH),B &
B(OH),
B(OH), \
B(OH), 4 S\g HSC//\:)\BCOH),‘,
E B(OH),
s L
o CH,
B(OH),
B(OH),
¢ \ ¢\
ol 0~ “B(OH), s” “B(OH)=
B(OH),
F ; _CH,
F
B(OH), B(OH), B(OH),

More specifically, compound (1), (a) or (c) (X is I or Br) and the suitable ary] boronic
acid or the suxitable aryl boronic ester, along with_ 2 base (e.g., aqueous sodivam carbonate)
and a catalys# (e.g., [1,1’-bis(diphenylphosphinow)ferrocene]dichloropalladivam(II)
complex) are dissolved in a suitable solvent such._ as dichloromethane, and tlae mixture is
heated. Aque-ous work-up and chromatographic purification affords the desi_red compound
(2), (Ib) or (Jda). More specifically, in the Stille-—type reaction, a 3-iodoindo Je compound
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(L), (I1a) or (Ic) is combined with zan aryl stannane (e.g., 2-tribut-ylstannyl pyrazine, 3-
trAbutylstannylpyridine, 2-tributylst annylpyridine) and a catalyst (e.g.,
te=trakis(triphenylphosphine)Pd(0)) in an appropriate solvent (e.g—, DMF) and heated.
A_fter an aqueous work-up, compousnd (2), (Ia) or (IIb) is isolated_ by chromatographic
puarification. ’

Alternatively, a 3-haloindol € compound (1), (IIa) or (Tlc) is subjected to a
paalladium-mediated coupling with an olefin (e.g., cyclopentene) or an o,B-unsaturated
kestone or ester (Heck-type), then thme resulting intermediate is hyedrogenated to provide the=
de=sired compound (2), (IIb) or (Ia)- (see generally Handbook of WPalladium Catalyzed
Oerganic Reactions, Malleron, J.-L.3 Fiaud, J.-C.; Legros, J.-Y.; Amcademic Press, USA
15997 p.61-71.) More specifically, a 3-iodoindole compound (1), ([a)or (Tlc) is
combined with an olefin and a catalyst (e.g., palladium (II) aceta~te) along with
te=trabutylammonium chloride and & base (e.g., potassium acetate=) and the resulting
romixture heated. After an aqueous wwork-up, the intermediate proeduct is isolated by
ckaromatographic purification, then subjected to hydrogenation tco remove the resulting
oMefin, thereby providing the desirexd compound (2), (Ia), or (Ilb) .

Alternatively, a 3-haloindol e compound (1), (Ha) or (IIc) is subjected to a metal
hzalogen exchange with a reagent stach as cyclopentyl magnesiumm bromide and then
tr-eated with a ketone such as tetrah -ydro-4H-pyran-4-one. The re=sulting alcohol is
is.olated and treated with a reducing agent (e.g., triethylsilane ancd TFA) to provide the
dessired compound (2), (I2) or (ITb)- )

Alternatively, a compound «1), (I1a), or (Ilc) when Y is B&(OH),, or
SznMe; is reacted via a palladium-naediated coupling employing &2 suitable aryl halide in a
mmanner analogous procedure set foxth above. By way of illustration, suitable aryl halides
inmclude, but are not limited to, 5-bromo-2-methoxy pyridine, 5-b-xomo-2-fluoro-pyridine,
2—bromo-5-chloro-thiophene, 4-bro-mo-isoquinoline, 2-bromo-5-achloro-thiophene, 3-
bmromo-toluene, 4-bromo-toluene, i -bromo-3-methoxy-phenyl, 6—bromo-quinoline, 1-
baromo-4-dimethylamino-phenyl, 1—bromo-3-fluoro-pyridine, 2-bwromo-pyrimidine and 5-
bmromo-pyrimidine.
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In scheme 1 step b, a sulfonamide of formula (1a2), (IIa), (IIb) or (Ilc) is pregpared
via treatment of the approproate indole of formula (1) or= (2) with the requisite sulfeonyl
chloride of formula (3) ox (4) in the presence of a base u_nder standard conditions. More
specifically, the indole of formula (1) or (2) and the sulf=onyl chloride of formula (3) or
(4) are combined with a Tase (e.g., diisopropylethylamire, potassium tertbutoxide or
sodium hydride) in an appropriate solvent (e.g., N, N-dirmoethylformamide, dioxane or
tetrahydrofuran). Alternatively, the indole of formula (1) or (2) and sulfonyl chlori_de of
formula (3) or (4) are coxmbined with a catalyst (e.8., DMAP or 4-pyrrolidin-1-yl-
pyridine) with or without a base in an appropriate solvemnt (e.g., N,N-dimethylfornme amide,
dioxane or acetonitrile). _An aqueous work-up and chronmatographic purification af=fords
compound (1), (Ia), (ITb) or (Iic).

In Scheme 1, step ¢, the conversion of an ester o fformula (IIb) to an amide of
formula (Ia) is achieved -under standard conditions via thhe carboxylic acid or acid
chloride, as referenced ira Comprehensive Organic Tran=sformations, R.C. Larock WCH
Publishers Inc, New York, New York 1989. p. 972-976_ More Specifically, the est-er of
formula (IIb) is hydrolyzed to the acid in the presence o«fa base (e.g., sodium hydr—oxide),
converted to the acid chl oride with reagents such as oxamlyl chloride, and then treated with
the requisite amine in the presence of a base (e.g., trieth_ylamine) to form the compound
(1a). Alternatively the acid is coupled with the amine us-ing a coupling reagent (e.e=., EDC,
BOP or PyBOP) with or without a catalyst (e.g., NHS). After an aqueous work-up , the
products are isolated by «<hromatographic purification to yield the compound (Ia).

Compounds of formula (Ia) can also be preparecd according to the processe=s
tllustrated in Scheme 2.
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In Scheme 2, step a_, direct alkylation of a compounad (5), (IId) or (Ile) is achieved
via heating with a ketone (<.g., cyclohexanone or 2-methox—ycyclohexanone) anc a base
5 (e.g., potassium hydroxide). The resulting olefin is hydrogeenated to form a com=pound of
formula (2), (IIb), or (Ia) (ssee, e.g., J. Med. Chem. (1997), 40, 250). Altemativ;f:]y, direct
alkylation of a compound offormula (5), (Id), (Ile) is achie=ved under protic or Rewis acid
conditions with an alcohol (e.g., tert-butyl alcohol) or alkyl bromide (e.g., as desscribed in
J. Org. Chem. (2002), 67, 2705). Alternatively, conjugate s&addition to an ¢,f-un=saturated
10  ketone is achieved in the pr-esence of indium tribromide anc3 isopropylamine in s olvents
such as dichloromethane, a s described in J. Org. Chem (20002), 67, 3700 to form
compound (2), (IIb), or (Ja)®. Steps b and ¢ in Scheme 2 are carried out as descritoed in
steps b and ¢ of Scheme 1, xespectively.
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It should be noted that whem R! is

H‘l"l
O OO
N , N or N
R S |
,stepa of Schemes 1 and 2 must= be

mo-dified as shown in Scheme 3.

Scheme 3

Y R1
- N step a1 =
“pg — NH

(6) (2a)

In Scheme 3, step al, a 3-ammino OeactionOed indlole compound (2a) is pre= pared

10 via apalladium-mediated coupling of an amine with a 3-Inaloindole of formula (6) bearing
a p—rotecting group on nitrogen (as «described for example in Organic Lett. (2002), <4,
28835) followed by removal of the ITN-protecting group. Milore specifically, 3-bromoindole
N-pomotected with a triisopropylsilamyl group is combined with an amine (e.g., pipe-ridine,
mo rphline, orl-methyl piperazine)_, a catalyst (e.g.,

15 tris-(dibenzylideneacetone)dipalladJum(0) chloroform addlluct and 2-
dic—yclohexylphosphino-2°-(N,N-di_methylamino)bipheny1), and a base (e.g., lithiurm
bise(trimethylsilyl)amide), and the rmixture heated in an apopropriate solvent (e.g., T HF).
The resulting intermediate is deprowtected with tetrabutyl sammonium fluoride, after= which
an saqueous work-up and chromato sgraphic purification yieelds isolated compound (Z2a).

20

NS

Compounds of formula Ib (Ci.e. where is
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R' R R' R' or Ry
can be synthesized by methods known in the art, as illustrated —in Scheme 4.

5 Scheme 4
R‘l R1
NH step a NH
—_—

)

@
Compound (4) Compound (3)
Scheme 1,20r3 / Scheme 1 0r2 Scheme 1 or2
Stepb Step b
\ d
1 nt

R X R! o oR"

Rt Stepa o X stepc N. &

% —— N.E - ﬁ

(e}

¥

o]
(1a) ' (1b)
In Scheme 4, step a inv—olves reduction of the indole cc>mpound (2) to the

corresponding indoline compo—und (7) utilizing standard condi_tions such as sodium
borohydride or sodium cyanob- orohydride, and as described in_. Yamamoto,Y et al. ESull

10 Chem. Soc. Jpn 44, 1971,541-5545. Step b involves reaction o fthe indoline compolaud (7)
with the appropriate sulfony] c hloride compound (4) or (3) un_der standard conditiomns
described above in Scheme 1 ©r2. Alternatively, the indole ceompound (2) is coupleed to
the sulfonyl chloride according to Schemes 1, 2, or 3, followe~d by reduction accord_ing to
step a to give (Ib). Alternative=ly, compound (Ia) can be prepamred by one of the gen=eral

15 methods found in Schemes 1, =2 or 3. In general, when R' is a=xyl, step a is accomplished
as the first step. When R! is alkyl or cycloalky), step b is accoomplished as the first step.
Compounds, wherein R! and R2? are taken together to form a r=ing as synthesized by
methods known in the art.
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The exam-ples set forth herein represent ty=pical syntheses of the comporunds of the
present invention—. ‘The reagents and starting materials are readily available to one of
ordinary skill in tThe art.

5 Preparatior 1
3-(6-Methoxy-cyclohex- B -enyl)-1H-indole

«©
g%
N
. H
Add 5ml edry MeOH to a flask under N, ¢ ontaining indole (1g, 8.5 murxol, 8.5 eq)
and potassium hy=droxide (202 mg, 3.59 mmol, 1 eq). Add to this solution 2-Methoxy-
10  cyclohexanone (834 mg, 6.5 mmol, 6.5 eq). Heat reaction to 63 OC for 18 houars. Cool
reaction and puri—fy crude material by silica gel cBaromatography to give 442 g (30%

yield) of 3-(6-Me=thoxy-cyclohex-1-enyl)-1H-indiole as a waxy yellow solid. Mass
Spectrum (m/e): 2228.02 (MH+).

.CH,

15 Preparation 2
3-(2-Methoxy-cyclohe=xyl)-1H-indole

o-CHs

A

N

H

Treat 3-(6&-methoxy-cyclohex-1-enyl)-1HE-indole (200 mg, .879 mmol) with 10%
Pd/C (40mg) in FEtOAc under atmospheric hydro-genation conditions for 1.5 h.ours. Filter
20 resulting solutior over Celite to remove catalyst. Concentrate crude on rotovap and

purify on slica ge=l chromatography to give 3-(2-MMethoxy-cyclohexyl)-1H-indlole (127
mg, 63% yield). Mass Spectrum (m/e): 230.03 (=MHT), 228.14 (M-).
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Preparation 3
3-(1H-Indol-3-yl)-cyclopenteanone
O

N

N
H

Conduct reaction ac <cording to literature procedur—e (JOC, vol 67, 2002, pg 37700-
5  3704) to give final 3-(1H-Iradol-3-yl)-cyclopentanone (1. 38g, 81% yield) as a light poink
solid. Mass Spectrum (m/e): 199.99 (MH+).

Preparation 10
N-[2-Phen-vl-eth-(7)-vlidene]l-N’-pyridi—n-4-yl-hydrazine

ND—H\N—I_@

 React 4-hydrazinop=yridine HC] with phenylaceta_ldehyde under literature
conditions (J Chem Soc, 19 59, pg 3830). Instead of NH=, netralize with IN NaOH aand
extract with CHCls. Dry organics over MgSO, and concesntrate on rotovap to give NI-[2-

10

Phenyl-eth-(Z)-ylidene]-N” —pyridin-4-yl-hydrazine (7.3 £, approx quantitative) as a crude
15  thick oil that can be used w3thout further purification. M=ass Spectrum (m/e): 212.02-
(ME+).

Preparation 11
3-Phenyl-1H- olo[3.2-¢c idine

N= ] N
XN
20 : H

React crude N-[2-Plaenyl-eth-(Z)-ylidene]-N’ -pyr—idin-4-yl-hydrazine (7.25 g=,
34.22 mmol) under literature conditions (Can J Chem, vl 44, 1966, pg 2455) to giv-e 3-
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Phenyl-1H-pyrrolo [ 3,2-c]pyridine (2.28g, 34% yie1d) after silica gel chromatography:
Mass Spectrum (m~e): 194.96 (MH).

Preparation W2
5 4« 4-Fluoro-benzylcarbamoyl)-be_mzenesulfonyl chloride

(o]
O)k”“@
Q H
i F

o3
o

Add 4-chlomrosulfonyl-benzoyl chloride (10 3 g (0.433 mol) arid anhydr-ous THF

(1.2 L) to a 5-L 3-mmeck round bottom equipped wit=h overhead stirrer, droppings funnel, N;
line, and temperatiz_re probe and cool to ~78 ° C. A«dd to the stirring solution d—ropwise

10 over4hasolution of 4-fluorobenzylamine (52 g, 0.416 mol), triethylamine ( 42 g, 0.415
mol), and 4-DMAP™ (5.3 g, 0.043 mol) indry THF (1.2 L). Slowly bring to rosom
temperature the res ulting mixture and stir overnighmt. Filter the solids, back-w—ash with
THF, and concentraate the filtrate to a solid. Partiomn the solid between IN HC1(1L) and
ethyl acetate (2 X L. L). Combine the organics, dry over magnesium sulfate, fi lter, and

15  concentrate to a soEid. Suspend the solid in methyl t-butyl ether (1L), stir at r&>om
temperature for 2 h_, filter, and back-wash with eth>yl ether (S00 mL). Dry the resulting
white powder (20 mm Hg, 40 ° C) to give 4-(4-flucro-benzylcarbamoyl)-benz=enesuifonyl
chloride as a white solid (108.5g, 80%): ‘HNMR(TDMSO0-d) 5 9.07 (t, /= 5.9 Hz, 1H),
7.82 (4, J= 8.3 Hz.. 2H), 7.65 (d, J= 7.8 Hz, 2H), ~7.35 (m, 2H), 7.14 (t, /= 8 _8 Hz, 2H),

20 4.44 (d,J=5.9 Hz_.. 2H); MS(ES]) m/z 326 (m-H) ; HPLC, 93.6%.

Preparation B4
3-(3.3-Difluoro-cyvclopen—tyl)-1H-indole
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Following aa literature procedure (Tet, Vol 4-6, No 13-14, pg 4925, 1.990)
previously reportec to convert 3-(1H-Indol-3 -yl)-cywclopentanone to 3-(3,3 ~difluoro-

cyclopentyl)-1H-irdole (246 mg, 22% yield): Masss Spectrum (m/e): 220.1 1 (MH-).

5 Preparation1 5
3-Morpholin-4-yl-1-triisopropsylsilanyl-1H-indole

Cr

CLo L

b=

Combine 3 -bromo-1-triisopropyisilanyi- i Fl-indole (0.33 g, 0.94 mumol),

morpholine (0.10 muL, 1.15 mmotl), 2-dicyclohexyl-phosphino-2’-(N,N-

10  dimethylamino)bigphenyl (0.012 g, 0.03 mmol), ancd
tris(dibenzylidene acetone)dipalladium(0) chlorofo—rm adduct (0.012 g, 0.0 1 mmol) ina
pressure tube. Adcd IN solution of lithium bis(trimesthylsilyl)amide in THEF (2.00 mL, 2.00
mmol), flush tube with nitrogen gas, and close the tube. Stir at 65 °C for 1 8h, cool to
room temperature, dilute with water, and extract w~ith EtOAc. Wash EtOA. ¢ layer with

15  water, brine, dry (Na;SO4), and concentrate under vacuum. Purify the resi«due by flash
chromatography using 0 to 50% of EtOAc in hexamnes to give the title
compound (0.20 g= 60%): MS (ES) 359.1 (M+1)+.

Preparation “16

20 -1 -triispropylsilanyl-1H-indoRe
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Following a method sirnilar tos 3-morpholin-4-yl-1 -triisoprop-ylsilanyl-1H-indole
using 3.bromo-1-triisopropylsilanyl-1 H-indole (0.70 g, 1.99 mmol), 1-methyl-piperazine
(0.30 g, 3.00 mmol), 2-dicyclohexylp-hosphino-2’-(N,N -dimethylam -ino)biphenyl (0.02 g,
0.05 =xmol), tris(dibenzylideneacetome)dipalladium(O) chloroform aciduct (0.05 g, 0.05
mmoR) and 1N solution of lithium biss(trimethylsilyl)amide in THF (2240 mL). Purify by

_flash chromatography using 0 to 12% of MeOH in dichloromethane to give the title

compoound (0.23 g, 32%). MS (ES) 3772.1 M+1)*.

Preparation 17
3.Piperidin-1-yl_-1-triisopropylsilanyl-1H-indoMe

»

CY
T

Following a method similar t © 3-morpholin-4-yl-1-triisoprogpylsilanyl-1 H-indole
usings 3-bromo-1-triisopropylsilanyl—1H-indole (0.70 g, 1.99 mmol)w, piperidine (0.26 g,
3.04 mmol), 2-dicyclohexylphosphirio-2°-(N N-dimethylamino)bip¥heny! (0.02 g, 0.05
mmo}), tris(dibenzylideneacetone)di—palladium(0) chloroform adducst (0.05 g, 0.05 mmol)
and 1N solution of lithium bis(trimenthylsilyl)amide in' THF (2.40 mmL}) to prepare the title
comrpound. Purify by flash chromateography using 0 to 40% of EtO=Ac in hexanes to give
the t=itle compound (0.20 g, 29%): MAS (ES) 357.1 (M+1)".

Preparation 18
3-Mowrpholin-4-yl-1H-indole

(0
N

FZ~N
H
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Aedd 1N solution of tetrabutylamsmonium fluoride (0.70 —mL, 0.70 mmol)to a
solution Of 3-Morpholin-4-yl-1-triisopro-pylsilanyl-1H-indole (.20 g, 0.56 mmol) in THE=
(2.0 mL).. Stir at room temperature for 21, dilute with water, aned extract with EtOAc.
Wash EtCOAc with saturated NaHCO;, water, dry (NapSOy), anc concentrate under
5 vacuum, _Purify the residue by flash chromatography using 20 teo 80% of EtOAc in
hexanes &o give the title compound (0.10 g 89%). MS (ES) 203 .1 (M+1)+.

Preparation 19
3.(4-Methyl-priperazin-1-yl)-1H-indo_le

s

10
F=ollowing a method similar to 3 -morpholin-4-yl-1H-in~dole using 3-(4-Methyl-

piperazim-1-yl)-1-triisopropylsilanyl-1}3-indole (0.35 g, 0.94 mmol) and 1N solution of

tetrabuty—~lammonium fluoride (1.40 mI.)to prepare the title comlpdund. Purify by flash

chromateography using 2 to 12% methaxol in dichloromethane to give the title compounA
15  (0.12 g 650%). MS (ES) 216.1 (M+1)+.

P xeparation 20
3-Pipersidin-1-yl-1H-indole

»
ooy

H

20 Wollowing a method similar to 3-morpholin-4-yi-1H-iradole using 3-Piperidin-1-
yl-1-triissopropylsilanyl-1H-indole (0.3 O g, 0.84 mmol) and 1™ solution of
tetrabut=ylammonium fluoride (1.30 mL). Purify by flash chror—matography using 20 to
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50% of EtOAc in hexanes to give the title compound (0.12 g 71%). MS (ES) 201.1
M+D+.

Preparation 21
5 1-(2-Fluoro-phenyl)-cyclobutanecarbonit_rile

CN
E
Slowly add NaH (922mg, 23.0mmol) to a solution of (2—{fluorophenyl)-acetonitrile

(1.27mL, 9.95mmol) in DM SO (40.0mL). Stir the mixture at R_T for 30mins then add via

cannula a solution of 1,3-dichloropropane (0.95mL, 10.0mmol) in DMSO (20mL). After
10  addition is complete stir at 775°C for 5Sh. Pour mixture over ice &60g) and extract with

Et,0 (3 X 50mL). Combine the organic solutions and wash with brine (50mL), dry filter

and concentrate. Purify the material by flash chromatography (—using a linear gradient of

100% hexanes to 35%EtOA_c/hexanes) to give the title compoumd (1.4g, 80%) as a yellow=

oil. 'HNMR (400MHz, CIOClz): 8 7.32 (m, 1H), 7.25 (dt, 1H, J=1.9, 8.0, 7.16 (dt, 1H,
15  1=0.9,7.5),7.09 (ddd, 1H, J=12,8.1,10.7), 2.86 (m, 2H), 2. €9 (m, 2H), 2.50 (m, 1H),

2.05 (m, 1H).

Preparation 22
4-(2-Fluoro-pheny))-tetrah ydro-pyran-4-carE>onitrile
(o]

CN
20 F
Slowly add NaH (920mg, 23.0mmol) to a solution of (2=-fluorophenyl)-acetonitriles

(1.27mL, 9.95mmol) in DMASO (40.0mL). Stir the mixture at RT for 30mins then add viaa
cannula a solution of 1,3-di<hloropropane (1.0mL, 8.53mmol) —in DMSO (20mL). After
addition is complete stir at “75°C for Sh. Pour mixture over ice (60g) and extract with

25  Et;0 (3 X SOmL). Combine the organic solutions and wash wi_th brine (S0mL), then dry
filter and concentrate. Purify the material by flash chromatogr=aphy (using a linear
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graadient of 100% hexanes to 35%EtOAc/hexanes) to give the titles compound (1.4g, 80%)
as ayellow oil. 'H NMR (400MHz, CDCl3): § 7.43 (dt, 1H, 7= |.7, 7.9), 7.36 (m, 1H),
7.719(dt, 1H, T=1.4,7.7),7.13 (dd4, 1H, T = 1.4, 6.6, 14.5), 4.08 (m, 2H), 3.94 (dt, 2H, J
= 17,7.9),2.26 (dt,2H, J=4.4, 13 _7),2.19 (m, 2H).

Preparation 23
Spiro[ind oline-3.4’-tetrahydro-pyran]
O

N
Add LiAlH, (398mg;, 10.5mmol) to a solution of 48-(2-fluoro-phenyl)-
10  tesrahydro-pyran-4-carbonitrile (1.3 9g, 6.77mmol) in dimethoxye=thane (25mL,). Stir the
so lution at reflux overnight then add aq. Satd Rochelle’s salt solu_tion (30mL) and stir for
an _ additional 1h at RT. Extract the mixture with CH,Cl, (3 X 30mmL). Combine the
orzganic extracts and wash with additional aq satd Rochelle’s salt solution (30mL) and
brane (30mL). Dry, filter and concesntrate the organic solution theen purify the crude
15 maaterial by flash chromatography, wsing a linear gradient of 100%—%6 hexanes and 50%
Et OAc/hexanes, to give the title cormpound (581mg, 45%) as a whhite solid. 'H NMR
(4800MHz, CDCI3):  7.09 (d, 1H, T =7.3), 7.06 (t, 1H, J=7.6), .77 (m, 1H), 6.67 (m,
1Hd), 3.97 (m, 2H), 3.94 (dt, 2H, J = 1.7, 7.9), 3.56 (dt, 2H,J =2.1,11.8), 3.55 (s, 2H),
1.99 (m, 2H), 1.67 (m, 2H).

20

Preparation 24
C-[1-(2-Fluoro—phenyl)-cyclobutyl]-methylarrine

NH,
E
Add LiAlH, (461mg, 12.1mamol) to a solution of 1-(2-fluo-ro-phenyl)-
25  cyeclobutanecarbonitrile (1.38g, 7.88mmol) in dimethoxyethane (30mL). Stir the solution
at —yeflux overnight then add aq. Satd Rochelle’s salt solution (30mmnl) and stir for an



10

15

20

WNVO 2005/066126 PCT/US2004/039763
-45-

aciditional 1h at RT. Extract the mixtwre with CHCl 3 X 30mL). CCombine the organic
e=xtracts and wash with additional aq satd Rochelle’s salt solution (3 OmnL) and brine
(30mL). Dry, filter and concentrate the organic solution then purify the crude material by
flash chromatography, using 20% MeOH/CH;Cl, to give the title co>mpound (1g, 71%)

a s a white solid. MS (ES) 180.1 (M+1)+.

Preparation 25
Spiro[cy-clobutane-1.3 *-indoline}

N

Add LiAlH, 266mg, 7.01mmol) to a solution of 4-.(2-fluoro-phenyl)-
t etrahydro-pyran-4-carbonitrile (488xng, 2.72mmol) in dimethoxyetlhane (30mL). Stir the
solution at reflux for 4d, then add aq . Satd Rochelle’s salt solution ( 30mL) and stir for an
=dditional 1h at RT. Extract the mix-ture with Et;0 (3 X 30mL). CoOmbine the organic
extracts and wash with brine (30mL). Dry, filter and concentrate th € organic solution
tthen purify the crude material by flash chromatography, using a linesar gradient of 100%
Tnexanes to 30% EtOAc/hexanes, to gzive the title compound (44mg, 10%) as a white solid.
% NMR (400MHz, CDCl): § 7.31 (m, 1H), 7.03 (dt, 1H, J = 1.4, 7.5), 6.79 (é, 1H,J=
©J9,7.5), 6.64 (d, 1H,J = 7.9), 2.36 Cm, 2H), 2.21 (m, 2H), 2.02 (m- 2H).

Preparation 26
3-Cyclopropyl —1-triiso] ropylsilanyl-1H-indol e

A

Dissolve 3-bromo-1-triisopropylsilanyl-1H-indole (1.02g, 2-.89mmol),
cyclopropylboronic acid (259mg, 3.0O1mmol) and K3PO4 (1.8g, 8.5mmmeol) in a mixture of



10

15

20

25

WO 2005/066126 PCT/US2004/039763
-46-

tolmiene (20mL) and water (0.8omL). Add tricyclohexyl-phosph_ane (86mg, 0.31mmol) an«d
pal_ladium(II) acetate (50mg, 0.2=2mmol) and stir the mixture at= 70°C for 3h. Filter the
mi=xture through celite and wash:_ the solids with EtOAc (30mL}>. Collect and concentrate
the= filtrate and purify the residues by flash chromatography, usimng a linear gradient of
1060% hexanes to 10% EtOAc/heexanes, to give the title compowind as a clear oil 765mg
(83%): MS (ES) 314.1 (M+1)+.

Preparation 27
3-tert-Butyl-1H-indole

NH

Add trifluoroacetic acid (TFA; 1.0 mL, 1.5 g, 13 mmol , 1.6 equiv) to a solution o f
inclole (1.00 g, 8.54 mmol, 1 equuiv) and ferz-butyl alcohol (1.0 mL, 0.78 g, 10 mmol,
1.2 equiv) in anhydr 1,2-dichlor—cethane (40 mL). The colorlesss solution slowly turns to
brown while heating to reflux. _After 1 hreflux, add more TFAa (2 mL) and fert-butyl
alcsohol (2 mL). After 16 h refliax, rotary evaporate the reactiomn solution (80 °C) giving aa
damck-brown solid. Transfer this material to a column of silica gel (235 mm x 35 mm dia. )
aned elute (0-10% EtOAc/hex) thae desired 3-tert-butyl-1H-indosle which co-elutes with a
trisfluoroacetate derivative of itseelf (3:1) yielding 284 mg of a torown oil. Elute this
maaterial with (10% EtOAc/hex» again through a column of sili_ca gel (125 mm x
25 mm dia.) yielding 124 mg (8 .4%) of pure 3-terf-butyl-1H-irdole as a light-orange
cryw/stalline solid. MS (m/z): 1773,

Preparation 28
1-Blromo-1-methyvl-cyclopentane
Br

H,C :
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Stir 1-methylc-yclopentanol (1.12 g, 11.2 mmol, 1 equiv) vigorously with aq HBr
(48%; 5.0 mL, 7.4 g [0.48] = 3.6 g HBr, 44 mmol, 4.0 equiv) for 30 min. Separate the
organic layer and extract the aqueous layer with hexanes (5 m.L). Combine the organic
layers, dry (anhydr M £80;) and rotary evaporate (35 °C; sonae of the product distills)
yielding 657 mg (36.0%) of 1-bromo-1-methyl-cyclopentane s a light-green liquid.

Preparation 29
3-(1-Methvl-cyclopentyl)-1H-indode

H,C

Add N,N-Diisopropylethylamine (890 pL, 660 mg, 5.1 mmol, 2.2 equiv)toa
mixture of indole (410 mg, 3.5 mmol, 2.0 equiv), tetrabutylanmmonium iodide (860 mg,
2.3 mmol, 1.0 equiv), and zinc triflate (1000 mg, 2.8 mmol, 1 .2 equiv) in anhydrous
toluene (10 mL). After stirring 15 min, add 1-bromo-1-methy’l-cyclopentane (380 mg,
2.3 mmol, 1 equiv). After 15 h, quench the reaction mixture with satd aq NH,C1 (10 mL).
Separate the organic Layer and extract the aqueous layer with JEt;O (10 mL). Dry the
combined organic layers (anhydr MgSO,) and rotary evaporate (40 °C) to give 440 mg of
material as a light-yelJow oil. Transfer this material to a coluamn of silica gel (125 mm x
25 mm dia.) and elute (5-20% CH,Cly/hex). Much desired preoduct co-elutes with starting
material indole. Transfer this material to a column of silica ge! (80 mm x 20 mm dia.)
and elute (0-15% CH>Cly/hex) to yield 99 mg (21%) of pure 3~(1-methyl-cyclopentyl)-
1H-indole as a colorlesss oil. MS (m/z): 199.

Preparation 30
1 —[(Toluene-4-sulfonyl)-1H-indol-3-yl]-e=thanone
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0]

CH,
\
N
o)

]
S
e
H,C

Add 1.0 M t-BuOK (3.0 mL, .003 mol) to a stirring solution of 3-acety~1 indole
(0.478g, .030 mol) in dry DMF (20 mL) under N at ambient temperature an«d stir for 30
min. Add toluenesulfonyl chloride to this solutiora and stir the resulting mixtu-xe overnight.
Pour the rezaction into EtOAc-H,0, separate the o rganic layér and extract seve=ral times
with H,0O, wash with brine, dry (MgSOQy), filter, aand evaporate on the rotary e~vaporator.
Chromatograph on the ISCO eluting with a gradient hexane-EtOAc(0-100%) over 30
minutes to give 0.73 g (78%)of the title compoun d as a solid: '"H(CDCl5).8 78 (4, 1H),
8.2(s, 1H).. 7.9(d,1H), 7.7 (d,2H), 7.4 (m, 2H), 7.3(d,2H), 2.6 (s, 3H), 2.4(s, 3M).

2\

Preparation_ 31
2-[1-(Toluene-4-sulfonyl)-1H--indol-3-yl]-propan-20l

HyC OH
CH,

\

NE

5

Ad_d methyl magnesium bromide 3.0M (O .40 mL) to a stirring solutiora of 1-
[(toluenesualfonyl)-1H-indol-3-yl]-ethanone 0.31g,.0010 mol) in dry THF uncler N2 at —
30. A solicd precipitates immediately. Allow the resaction mixture to warm to O-10 °C and
stir for 1 h.. Cool the mixture in an ice bath and gvaench with a saturated soluti on of
NH,Cl. D ilute with Et,0, and separate the organ-ic layer, wash with brine, dr=y (MgSOy)
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filter. Concentrate to give arn 0il(0.36g). Chromatograph using a- gradient hexane-
EtOAc(0-100 over 30 minutes) to give 0.20g(62%) of the desire=d as an off white solid: 'H
NMR (CDCl;) & 8.0 (d, 1HD» 7.8 (m,3H), 7.45 (s, 1H), 7.4-7.2(m_,4H), 2.4(s, 3H), 1.7 (s,
6H).

Preparation 32

3-Isopropyl-1-(toluene-4-sulfonyl)-1H- irr dole
H,G
CH,

N\

N
ko

joK
H,C

Add TFA (1.35 mL, 0.0174 mol) to a stirring solution of= 2-[1-(Toluene-4-
1 0  sulfonyindol-3-yl]-propan-2_ol (0.358 g, .001 mol) in CH,Cl, (20 mL) at 0° C . Stir the
resulting mixture at 0-5° C £or 1 h and allow to warm to ambien-t temperature and stir for
11/2 h. Pour the solution in—to a mixture of saturated NaHCO3;-C_H,Cl,. Separate the
organic layer, filter, and eva_porate on the rotary evaporator to giive 0.103 g of the desired
compound: 'HNMR (CDC 1) 5 8.0 (d, 2H), 7.8 (d, 2H), 7.55 (3, 1H), 7.3-7.2 (m, 5H),
L5 3.1(m, 1H),2.38 (3H), 1.28 (d, 6H).

Preparation 33
3-Isopropyl indole

H,C
CH,
N
N
20 Add five molar NaOZH (3.0 mL), .015 mol) to a suspension of 3-isopropyl-1-

(toluene-4-sulfonyl)-1H- incdlole 0.100 g, .032 mmol) in EtOH( 6.0 mL) at ambient
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teemperature and heat the resulting maixture and stir at 90° C overmight. Dilute the mixture
wavith H,0 (5.0mL) and concentrate On the rotary evaporatory. Ex—tract the resulting
ssuspension with Et;O. Separate the organic layer, dry(MgSOy) arnd filter. Evaporate to
crive the title compound 0.0387 (77%0)as a yellow oil: 4 NMR(&CDCl;) 5 7.88-7.82(bs,

), 7.7 (41H), 74 (& 1H),7.25 ¢, 1H), 7.2 1H), 7.0 (&, 1H), 33 (m, 1H), 143(d, 6H).

Preparation 34
4-(3-Phenyl- indole-1-sulfonyl)-benzoic a_cid

(D

0
S

: COOH

Add to a 2L 3-neck flask eq uipped with reflux condense-, thermometer and
—nitrogen inlet, 4-(3-iodo-indole-1-swilfonyl)-benzoic acid methyM ester (0.1 mol, 44.1g),
—phenylboronic acid (0.12 mol, 22.3 Sg), 1,1-bis(diphenylphosph3no)ferrocene

dichloropalladium (0.0025 mol, 2.04g), 2M sodium carbonate (‘140 ml) and 0.5 L THF.
Heat the mixture to reflux under nitrogen for 2 hours. Remove THF under vacuum, and
add MTBE (500ml) and DI water (2200ml) to the residue. F ilter —the solution through a pacl
of Celite, and wash with MTBE (500mi). Separate the organic L ayer and concentrate

under vacuum to give a brown solicl. Dissolve the solid in THF™ (250ml). Add to this
solution 5N NaOH (35ml) dropwis € over a 30 minute period. S—tir the reaction at ambient
temperature for 3 hours, and quench with DI water (25 Oml) andl MTBE (250ml). Separate=
the water layer and back extract thes organic layer with DI watem= (250 ml). Combine the

L

[Ny

o)

aqueous layers and wash with MTBE (500ml). Stir the aqueouss layer at ambient
temperature and adjust the pH is to 1 with concentrated HC1. S-tir the slurry at ambient
temperature for 2 hours, filter and ~wash with DI water (500 ml)e. Dry the off-white, gray
solid in vacuum oven at 65 °C for 16 hours to obtain 25.44g. 19 NMR (DMSO) 8.2(d,

2H), 8.1(m, 3H), 7.9(d, 1H), 7.7(d, 2H), 7.4(m, SH). MS (ES-==376.2 (M-1). Anal. Calc.
For Cg;H1sNO4S: C 66.8308; H 4.0060; N 3.7112; found C 66.-54; H4.07; N 3.20.
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Prepartion 35
3-Isopropyl-iradole-1-sulfonyl)-benzoic acid methmyl ester

CH,
\ CH,
O N
/
] o
CHy
5 Add potassium tert buto=xide 1.0 M (1.6 mL, .0016 mol) drospwise to a stir .ng

solution of 3-isopropyl indole ((3.217g,.00136 mol) in dry DMF (20dmL) under N,at
ambient temperatue. Stir the reamction mixture for 30 minutes and acld portionw: 3¢ 4-
chlorosulfonyl benzoic acid mewthyl ester (0.328 g, .0014 mol). The light browa reaction
mixture decolorizes immediatel . Stir the resulting yellow solution. overnigkc. Pour into a

10 EtOAc-H,0 mixture(100t0300 mnl). Separate the EtOAc and seque=ntially cxtract with
H,0 (3x 250 mL), wash with brine, dry (MgSOy), filter and evapor-ate gi+ing 0.38 g.
Chromatograph on the ISCO us ing a gradient hexane-EtOAc (0-50 %, 37 30 minutes) to
give 0.249g(51%) of the title commpound as a waxy solid. Mass specctnin (m/e)(M+H)
358.1113. found (M+H) 358.11 29.

15

, Preparation 36
4-(3-Isopr-opyl-indole-1-sulfonyl)-benzoic ac3d
H,C
CH,
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Add five molar NaOH (1.5 mL ..0075 mol) to a stirringZ solution of 4-(3-isopropyl-
imdole-1-sulfonyl)-benzoic acid mesthyl ester (0.230 g, .00061 r=nol) in THF (10.0 mL) at
ammbient temperature under N,. Stir the resulting mixture overnmight Dilute with 5%
MN2HCO; (75 mL) and extract with. Et;O. Separate the aqueous  layer and acidify with 37%
FEICL. Extract the resulting precipitate into EtOAc, wash with bmrine, dry (MgS0y), filter
zand evaporate giving 0.187g of the title compound as an off whhite solid: Mass
sspectrum(m/e)(M-H) 342.0800; Found(M-H) 342.0802.

Preparation 37
4-[3-(2-Fluoro-pyridin-3-yl)-indole-1-sulfonyl ] —benzoic acid

Reflux a mixture of 4-(3-icdo-indole-1-sulfonyl)-benzeoic acid methyl ester (1.33g ,
—3.01mmol, lequiv), 2-fluoropyrid&ne-3-boronic acid (Frontier Scientific®; 0.47g,
3.3mmol, 1.1equiv), sodium carbomnate (2M in H;0; 3.0mL, & .(mmol, 2.0equiv), and

[1,1°-bis(diphenylphosphino)ferro cene]dichloropalladium(I) complex with
»dichloromethane (62mg, 0.080mnnol, 0.025equiv) in THF (15=mL) under N; for Zh
(reaction mixture turned very darkc when heated). Rotary evapoorate the reaction mixture.
“Dissolve the resultant residue in E-t,0 (15mL) and wash with M50 (5mL). Back-extract
—the aqueous layer is with Et;0 (SmaL). Dry the combined orgeanic layers with (anhydr
~Na,SO04), and rotary evaporate (40°C) giving the crude 4-[3-(=2-fluoro-pyridin-3-yl)-
indole-1-sulfonyl]-benzoic acid muethyl ester as a brown foam .. Dissolve this material in
THF (10mL) and add 5M ag NaOH (2mL). After 18h, add H—0 (25mL) and Et;O
(25mL). Separate the aqueous layZer and extract the organic 1=xyer with H,O (25mL).
Combine the aqueous layers and \wvash with Et,0 (25mL). Ac=idify this aqueous layer
with 1M ag HC! (8mL) to pH 5 causing much precipitation. BExtract this mixture with
CHCJ; (1x 50mL, 2x 25mL). Dry~ the combined organic layemrs (anhydr Na;SO4) and
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rotary ewaporate (40°C) yielding 673mg (586.3%) of 4-[3-(2-fluoro-pyridlin-3-yl)-indole-1-
sulfonyl_]-benzoic acid as a brown powder. MS (m/e): 396.94 M+1); 3394.99 (M-1).

Prepzaration 38

Wrepare the title compound by a sinmnilar method described for 4-J[3-(2-fluoro-
pyridin—3-yl)-indole-1-sulfonyll-benzoic accid using 4-(3-iodo-indole-1-=sulfonyl)-benzoic
acid me=thyl ester (1.33g, 3.01mmol, 1equi—v), 2-fluoropyridine-S-boroni_c acid (Frontier

10 Scientific®; 0.47g, 3.3mmol, 1.1equiv) to give 965mg (80.8%) of browr powder. MS
(m/e): 396.94 (M+1); 394.98 (M-1).

Prep=aration 39
4-(3-Cyclopropyl-indole-1-smilfonyl)-benzoic acid methyl ester

Q-9
O
O-cH,

_Add a solution of tetrabutylammoiwum fluoride (3.0mL, 3.0mmo1; 1.0M in THF) to
a solutieon of 3-cyclopropyl-1-triisopropylssilanyl-1 H-indole (0.76g, 2.4rmmol) in THF
(15.0mML). Stir at RT for 15min, concentramte to a viscous oil, and re-dis solve in Et,O
(50mL)-. Wash the organic solution with v=vater (30mL) and satd NaHC®&O; (30mL). Dry,

20 filter armd concentrate the organic solution . and purify the residue by flassh

15

chroma=tography, using a linear gradient of= 100% hexanes to 30% EtO A c/hexanes, to give
the title= compound as a light yellow oil stilll containing triisopropylflouz=ide as an
impurit-y. Use the material directly in the nmext reaction without further pourification.
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Acid potassium ferz-butoxide (280mmg, 2.49mmol) to a solutior of the above 3-
cyclopropeyl-1H-indole in DMF (10.0mL) . Treat the solution with 4-cchlorosulfonyl-
benzoic ascid methyl ester (590mg, 2.51mmmol) and stir at RT for 2h. Wilute the solution
with EtO#Ac (30mL) and wash with water (20mL) and satd NaHCO3 @20mL). Dry, filter
and concentrate the organic solution and pourify the residue by flash cThromatography,
using a lirear gradient of 100% hexanes t=o 20% EtOAc/hexanes, to g-ive the title
compouned as a light yellow oil (505mg, 5= 9%, 2 steps). MS (ES) 355. 9 (M+1)+.

Pregparation 40
4-( 370vclopropvl-inclole-1-sulfonvlkbenzoic acied
0 0

d N"Sl‘©\f0
OH

A«dd lithium hydroxidemonohydreate (181mg, 4.31mmol) to a solution of 4~(3-
cyclopropoyl-indole-1-sulfonyl)-benzoic a~cid methy! ester (505mg, 1.=42mmol) in 3:1
dioxane: —water (6.0mL). Stir the mixture at RT for 4h, dilute with waater (80mL) and add
1N HC] vantil mixture reaches pH 2. Coll ect the white solid by filtrat—ion and dry
overnight- under vacuum to give the title —ompound (450mg, 93%). M-S (ES) 341.9

(M+1)+, 7340.1 (M-1)-.

Pre—paration 41
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[Note: Dry all glassware in an oven at 120 °C and assemble warm prior —to reaction.]
Equip a 5-L 3-raeck roundbottom flask with amn overhead stirrer, temperafure probe, N2
line, and septa -and charge with 4-(3-iodo-indlole-1-sulfonyl)-benzoic acied methyl ester
(159.0 g, 0.360® mol). Introduce THF (1L) viia cannula and stir the soluti_on and cool to
—75 °C under N, Dry a dropping funnel as zmbove and assemble on the £ lask and add 2 M
cyclopentylma: gnesium bromide in diethyl et=her (200 mL, 0.400 mol) to the dropping
funnel via canrula. Add dropwise the solutieon over 0.5 h and stir the re=sulting mixture
for 0.5 b, War—o the mixture to 0 ° C, stir an _additional 0.5h, cool back clown to-10 °C,
and treat with =a solution of tetrahydro-4H-pseran-4-one (43.0 g, 0.429 m. ol) in THF (100
mL) add via czannula to a new previously dri ed dropping funnel. Add thme ketone over 0.5
h as to maintai:n the internal temperature beleow —10 © C. Warm the solu_tion to room
temperature arad stir for 1.5 h in the process. Quench the mixture under N by the
addition of aquieous saturated ammonium chmloride (1L), separate layers, and dry the
organic layer Over sodium sulfate. Concentmrate to provide a dark oil and dissolve in
MTBE (1L). ~Addition of 0.5 L of hexanes porovides a solid and allows #the solid to stand
overnight at room temperature. Flter the soMid, back-wash with 2:1 MT BE / hexanes (150
mL) to give a tan solid. Reslurry the solid i ethyl acetate (1L), stir at r—oom temperature
for 2 h, filter, dry (20 mm Hg, 50 ° C) and feound to be highly title compoound (49.2 g,
33%); 'H NMAR(DMSO-ds) 8 8.15 (m, 4H) 5 7.94 (d, /= 8.2 Hz, 1H), 7 .88 (4, /=7.7 Hz,
1H), 7.60 (s, W H), 7.36 (t, J=7.7 Hz, 1H), 7727 (t,/=7.7THz, 1H), 5.2 7(s, 1H), 3.85 (s,
3H), 3.81 (m, 2H), 3.69 (m, 2H), 2.06 (m, 2. H), 1.78 (m, 2H); MS(ESID m/z 398 (m+H, m
—~H,0). [Notee: Concentrate the filtrate fromm the ethyl acetate reslurry and filter the
resulting solicl from methylene chloride / he=xanes/ ethyl ether to providie a second crop of
alcohol of good quality, 32 g. Thus, the ovesrall yield is 81.2 g, 54%. Concentrate the
initial filtrate from the MTBE / hexanes cry-stallization to an oil and adadlition of methylene
chloride / hex—anes/ ethyl ether to provide a solid consisting majorly of sthe corresponding
3-proticindole analog, 28 g.

Prepamration 42
4-[3-C Tetrahvdro-pyran-4-yl)-indolee-1-sulfonyl]-benzoic acid rmethyl ester
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OMe
O

Add to a_ solution of 4-[3-(4-hydroxy-tetrabydro-pyran-4-yl)-indole-1-s=ulfonyl]-
benzoic acid me=thy] ester (20.0 g, 48.19 mmol) in anhydrous methylene chlori-de (500
ml.) at room termperature, triethylsilane (20.0 mL_, 125.19 mmol) and trifluorowacetic acid
(61.5 mL, 798.2- mmol). Stir the resulting solutior for 1 h, concentrate, and ob=tain the oil
and partition be®tween ethyl acetate (500 mL) and ssaturated sodium bicarbonates (500 mL).
Dry the organic layer over sodium sulfate, filter th.rough a silica gel pad, and b-ack-wash
with ethyl acetate (400 mL). Concentrate the filtreate to low volume, add hexamnaes, and a
separate the soli_d. Filter the solid and hold aside, 14 g. Concentrate the filtrat eto low
volume and add- MTBE to provide a second crop ©f crystals, filter and found icientical by
TLC (3:2 hexan_es / ethyl acetate) to the original Iot, 2.8 g. Combine the two leots and dry
(20 mmg Hg, 40 ° C) to provide one lot of highly goure title compound for subssequent

‘hydrolysis (16.88 g, 87%); '"HNMR (DMSO-ds) 5 8.10 (m, 4H), 7.93 (d, /= 8.2 Hz, 1H),

7.68 (d, J= 7.7 Hz, 1H), 7.57 (s, 1H), 7.37 (t, J = 7.7 Hz, 1H), 7.28 (t, /= 7.1 Hz, 1H),
3.94 (m, 2H), 3_85 (s, 3H), 3.50 (t, /= 11.5 Hz, 2H1), 3.03 (m, 1H), 1.86 (m, 2K), 1.70 (m,
2H); MS(ESD mw/z 400 (m-+H).

Preparation -43
4 —[3-(Tetrahydro-pyran-4-yl)-indoles-1-sulfonyl]-benzoic acid




10

15

WO 2005/066126 PCT/US2004/039763

-57-

OH

Add to a s spension off 4-[3-(tetrahydro-pyran-4-yl)-indole-1—sulfonyl]-benzoic
acid methy! ester [16.7 g, 41.83 mmol) in methanol (200 mL) with st-iring THF (600
mL). Treat the olution with SN NaOH (23.5 ml, 2.8 eq.) and stir for= 2 h at room
temperature. ¢ ncentrate the solution to near dryness and treat with AN HCI (125 mL), a
solid separate 5. Dilute to 500 mL total volume with water, filter, bacck-wash with water,
and dry (20 nm Hg, 60 °C) to give a resulting solid found to be pure title compound (15.8
g 98%); "A NMR(DMSO-ds) 13.57 (s, 1H), 8.08 (m, 4H), 7.93 (d, .7 = 8.2 Hz, 1H), 7.68
(d,J=8..Hz, 1H), 7.57 (s, 1E), 7.37 (t, J= 8.2 Hz, 1H), 7.27 (t, J= 7.1 Hz, 1H), 3.95
(m, 2H). 3.47 (t, J = 12.0 Hz, 2H), 3.03 (m, 1H), 1.85 (m, 2H), 1.70 Cm, 2H); MS(ESI)
m/z 38+ (m-H).

Preparation 44
4-(3-Cyclopent-1 -envl-indole-l -sulfonvyl)-benzoic acid m «thyl ester

§

Add to a 2-L 3-neck round bottom flask equipped with overhead stirrer, N line,
and temperature probe 4-(3-Ic»do-indole-1-sulfonyl)-benzoic acid me=thyl ester (69.0 g,
0.156 mol) and anhydrous DNAF (700 mL). Add to the stirring solutii on at room
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temperature cyclopentemne (138.0 mL, 1.57 mol), palladiumn I acetate (1.8 g, 8.0 mmol),
tetrabutylammonium chloride (43.5 g, 0.156 mol), and postassium acetate (46».0 g, 0.469
mol). Warm the resulti ng dark mixture at 60-65 ° C for 1 6h. Cool the react—ion mixture
filter through celite, ancl back-wash with ethyl acetate (11_). Partition the sol—ution with
2X1 L of brine, dry the organic layer over sodium sulfate, and chromatograpehe over flash
silica gel (10% ethyl ac=etate in hexanes gradually increas3ng to 20% cthyl ac=etate in
hexanes) to provide puxe title compound (48.3 g, 81%); MAS(EST) m/z 382 (nm+H); 'H
NMR (DMSO-d;s) reve als the material to actually be a mi xture of olefinic 3-=substituted
cyclopentene indoles (zapprox. 1:1, with olefinic H’s at 5.8, 5.9, and 6.0 ppr integrating
to 1H each), suitable ase such for subsequent hydrogenation.

Preparation 45
4-(3-CycXopentyl-indole-1-sulfonyl)-benzomc acid methyl ester—

OMee

Dissolve 4-(3-c-yclopent-1-enyl-indole-1-sulfonylD)-benzoic acid metlnyl ester (2.2
g, 5.77 mmol) in ethancl (25 mL) and ethyl acetate (25 nal) and hydrogenatee with 10%
palladium on carbon (3 00 mg) at 33 psi for 16 h. Filter thwe catalyst over celiste and back-
wash with 1:1 ethanol 7 ethyl acetate (50 mL). Concentraate to give a dark somlid and
dissolve in 1:1 ethyl ac etate / hexanes (50 mL) and pass through a silica gel —plug. Back-
wash the plug with 1:1 ethyl acetate / hexanes (100 mL) zand concentrate the filtrate to an
oil, which solidifies upeon standing and found to be pure t=itle compound (2.0 g, 90%); 'H
NMR DMSO0-dg) 88.10 (m, 4H), 7.93 (d, /= 8.2 Hz, 1H), 7.55 (d, J= 7.7 H-=, 1H), 7.53
(s, 1H),7.36 (t,J=7.1 Hz, 1H),7.28 (t,J="7.7 Hz, 1H), 3.84(s,3H), 3.16 (Cm, 1H), 2.08
(m, 2H), 1.62 (m, 6H); MS(ESI) m/z 384 (m+H).
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Preparation 46

C—(5-Fluoro-pyridin-3-yl)-methylarmine

F/ NH
, 2

~

N

Add to a Parr Bottle= 2,6 dichloro-3-cyano-5-fluoropymridine (5g, 26.18mmol),..
ethanol (50ml), concentrate=d hydrochloric acid (4.3ml) and 1 0% Pd-C (0.5g). Place ona
Parr Shaker Appartus undex= 36 psig hydrogen for 6 hours at zambient temperature. Acld
potassium acetate (10.28g, 104.72mmol) and continue under 48 psig hydrogen overrmight
at ambient temperature. Fil€er the reaction over Celite and co-ncentrate the filtrate uncler
vacuum to a residue. Add to the residuve THF (100ml). Filter the solid, and concentr=ate
the filtrate under vacuum tom give (5-Fluoro-pyridin-3-yl)-met-hylamine as a clear oil &6g).
'H NMR (DMSO): 8.6 (d, =H), 8.0 (d, 1H), 4.2 (s, 2H). MS (ES+)=127.5.

Preparation 47
C-(2-Fluomro-pyridin-3-yl)-methylamine hycirochloride

(j:\NHZ.HCI
N° °F

Add concentrated FCI (0.46 mL) to a suspension 2-fI_uoro-nicotinonitrile (0.34 g,
2.8 mmol) and 5% Pd/C (0.5 g) in methanol (10 mL) at RT. SStir suspension under an
atmosphere of hydrogen at W atm. For 6 hours. Filter reaction mixture and concentratee the
filtrate. Add ether to the resmdue, bubble HCI gas through the suspension, filter
precipitate, and dry to give the title compound (0.37 g, 82%). MS (ES) 127.1 M+1)* . 'H
NMR (400 MHz, DMSO) 6= 8.65 (brs, 3H), 8.24 (m, 1H), 8.1 6 (m, 1H), 7.41 (m, 1H)),
4.06 (m, 2H).

Preparation 48

C-(2-Fluowro-pyridin-4-yl)-methylamine hydirochloride
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NH,,.HCl

=

P

N F
Fol lowing a method similar to C-(2-Fluozro-pyridin-3-yl)-methylamin e
hydrochlor-ide, using 9-fluoro-isonicotinonitrile €0.65 g, 5.3 mmol), concentraated HCI (1.2
mL), and 5% Pd/C (1.2 g) to give the title compound (0.43 g, 50%). MS (ESD 127.1

5 (MDY

Preparation 49
C-(4-Trifluoromethyl-pyrid_in-3-yl)-methylamine

FF

F

= NH,
s
. N
10 Adid Raney nickel (0.5 g) to a solution o=f 4-trifluoromethyl-nicotinoritrile (1.0 g,
5.8 mmol) in ethanol saturated with ammonia (220.0 mL) and shake under hy—drogen at 500
psi for 1 h.our. Filter reaction, concentrate the fillrate, and dry the solid obtai_ned to give
the title compound (1.0 g, 98%). MS (ES) 177.0 (M+1)".

15 Preparation 50
2-Fluoro-isoniceotinonitrile
CN

=
P
N F
Treat a solution of 2-chloro-4-cyanopyradine (6.0 g, 43.5 mmol) and_ potassium

fluoride ("7.56 g, 130.3 mmol) in 1-methyl-2-py rolidinone (20 mL) with

20 tetrabutylphosphonium bromide (14.8 g, 43.7 nimol) and heat to 100 °C for 18 hours.
Dilute with water and extract with EtOAc. Was:h EtOAc with water, brine, clry with
Na,S0;, aand concentrate to give the title compound (2.3 g, 43%). MS (ES) 123.1 M=+1Y,

'J1 NMR (400 MHz, CHCL) § 8.43 (d, 1H, J= 52 Hz), 7.45 (m, 1H), 7.22 «(m, 1H).
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Preparation S 1
2-Fluoro-niqotino~nitrile

»

N~ °F

Add resira bound triphenylphosphine (4.0 g, 12.0 mmol) to a solution of 2-fluoro-
S nicotinamide (0.6 g, 4.3 mmol) in dichloroethane (_20.0 mL) and carbon tet_rachloride
(20.0 mL). Reflumx for 18 hours, cool to RT, filter, zand concentrate the filtreate under
vacuum. Purify by flash column on silica gel elutirag with 10 - 60% EtOAC in hexanes to
give the title commpound (0.34 g, 64%). MS (ES) 1223.1 (M+1)". "TH NMR (=400 MHz,
CHCls) 5 8.46 (rm, 1H), 8.09 (m, 1H), 7.37 (m, 1H ).
10
Preparation =52

2-Fluoro-nicotin. amide

oL

N F
Add thio-nyl chloride (40 mL) to 2-fluoro-ricotinic acid (2.0 g, 14.3 mmol), reflux

15 for 18 hours, coolto RT, and concentrate under vaacuum. Add benzene (1030 mL) to the

residue and bublble ammonia gas into suspension #or 3 hours. Stopper flask, stir for

another 18 hours=s, and concentrate. Add water to re=sidue and extract with FEtOAc. Wash

EtOAc with wat=er, brine, then dry with Na,SO4, a_nd concentrate under va_cuum to give

the title compoumnd (0.6 g, 30%). MS (ES) 141.1 (OM+1)*. 'H NMR (400 M1Hz, CHCl3) &
20 8.32(d, 1H,J= 4.5),8.17 (m, 1H), 7.92 (brs, 1H) ,, 7.79 (brs, 1H), 7.44(m... 1H).

Preparation 53
C- in-2-yl-me—thylamine
=
=Y
N
25 In a Parr— bottle, charge pyrazine-2-carbonitrile (1g) in absolute etlaanol (10ml).

Add 10% Pd-C  (w/w, 0.4g) and place on a Parr H ydrogenation Apparatuss under 50 psig
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hydrog:en at ambient temperature for sixteen. hours. Filter the mixture thrcough a pad of
Celite. Purify material on SCX column. Us-e crude basic material in next_ step without

further purification .

5 Prepar-ation 54
C-Pyridazin-3 —yl-methylamine

NZ T R

Hydrogenate pyridazine-3-carbonitrile using Ho, NH;, MeOH, Rauney Nickel at
40°C znd 60 psi. Filter crude material to re_move catalyst. Dissolve in MTeOH and purify
10 onan SCX column to give basic material. TJse material crude in the amicie coupling
withouwxt further purification.
Prepa-ration 55

2-Methoxy-c=yclohexylamine
~CH,

H,N

15 Shake a mixture of o-anisidine (5.0 g, 41 mmol) and rhodium on carbon (5% Rb;
5.0 g» in AcOH (65 mL) under Ha (60 psig)) at 60 °C for 6 h. Filter the reeaction mixture
and rotary evaporate the filtrate (75 °C). Dwissolve this material in CHCL 3 (100 mL) and
basifi v with satd aq NaHCO3 (50 mL). Dry the organic layer (NazS04) =and rotary
evaporate (40 °C) to yield 1.20 g of 2-methmoxy-cyclohexylamine as a ye=llow oil.

20

, Prepzamtion 56
1-(4-Fluoro-pheny)-piperidin-4-ylamine

o
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Stir 4-Bromo-fluorobenzene (0.300g, 1.7 14mmole), 4-Boc-amino-pigperidine
(0.411g, 2.057 mamoles), sodium tert-butoxide ((».230g, 2.4 mmole),
Tris(Dibenzylid eneaceton)Dipalladium (0.249g, 0.257 mmole), 2-(Di-t-buty—1phosphineol-
biphenol (0.127 8g, 0.4285mmole) in toluene untsil reaction is complete. Dihmmte solution
with EtOAc andl filter. Concentrate the residue zand purify via column chronmatography
with a mixture Of EtOAc and hexane. Stir the is olated material in TFA and —remove
solvent. Dilute the residue with methanol in the presence of hydroxy resin \antil pH is
basic. Decant solvent and concentrate to yield O».115g of product (yield=34. 5%). Mass
Spectrum (m/e) 195.03(M).

Preparatioen 57
(R)-1-(4-Fluoro-phenyl)- olidin-3-ylamine

-
HN

Prepare the title compound by a similar -method described for 1-(4-F=Tluoro-

phenyl)-piperid in-4-ylamine above using (R)-2—ditertbutylphosphinobiphenmyl (0.108g,
0.362mmole) to isolate 0.136g of solid material  (Yield=52%) Mass Spectriumm (m/e):
181.0(QMD).

Preparaticon 58
8)-1-(4-Fluoro-phenyl)- olidin-3-ylamine

wd M=

Prepare=d the title compound by a simila 1 method described for 1-(4—Fluoro-
phenyl)-pipericlin-4-ylamine above using (S)-2~—ditertbutylphosphinobiphermyl (0.108g,
0.362mmole) t« isolate 0.090g of solid materiaM (Yield=34%) Mass Spectriam (m/e);

180.99 (M™).

Preparatieon 59
1-(4-Fluoro-phenyl)-a=zetidin-3-yl-amine
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F—©-N<>—NH2

Prepare- the title compound by a similar method described for 1-(4-Fluoros-
phenyl)-pipericlin-4-ylamine above using Azetidin-3—yl-carbamic acid tert-butyl esster
(0.270g, 0.186xmmole) to isolate 0.115g of solid mate=rial (Yield=47%) Mass Spe=ctrum

5  (m/e): 168QM ).

Preparation 60
C-(1-Phenyl-piperidin-4-vI)—methylamine

O-O—"

10 Prepaie as in naethods described in J. of Med. Chem. 1999 vol, 42 (no17) p3342-3355.

Preparation 61
[1-(4~_Fluoro-phenyl)-azetidin-3-ylmethyl]-ccarbamic acid ferz-butyl este—r

>rom,n\/C/“/<J/

O

15 Prepare= the title compound by a similar metheod described for [3-[(4-Fluo-ro-
phenylamino)-amnethyl]-azetidin-1-yl]-[4-(3-phenyl-iradole-1-sulfonyl)-phenyl]-m_ethanone
using azetidin- 3-ylmethyl-carbamic acid ferz-butyl esster (215 mg, 1.15 mmol) to isolate
137 mg (42.3%0) of light-yellow foam. MS (m/e): 2225.00 (M+1-C4Hs).

20 Preparation 62
3-(tert-Buatoxycarbonylamino-methyl}-azetidines-1-carboxylic acid methyl ester
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Hy J .%H
Hscq'CHs ’
O\‘(NH
o]

Prepare the title compound by a similar method described for 3-[4-(3-pheryl-
indole-1-sulfonyl)-benzoy~lamino]-azetidine-1-carboxyMic acid methyl ester using
azetidin-3-ylmethyl-carbamic acid zer-butyl ester (Bet=a Pharma; 559 mg, 3.00 m-mol,

5 1 equiv) to isolate 686 mgz (93.6%) of colorless oil.

Preparation 63
3-Aminomethyl-azetidine-1-carboxyli ¢ acid methyl ester
O

N/Lko"’CHa
HZN\/C/

10 Prepare the title compound by a similar methocq described for (3-aminomeethyl-

azetidin-1-y1)-[4-(3-phen:yl-indole-1-sulfonyl)-phenyl] -methanone using 3-(zerz-
butoxycarbonylamino-methyl)-azetidine-1-carboxylic acid methyl ester (675 mg »
2.76 mmol) to isolate 399 mg (100%) of light-yellow o©il. MS (m/e): 144.98 (M_+1).

15 . Preparation 64
1-(4-Fluoro-phenyl)-pyrrolidin-3-y1]-carbaamic acid terz-butyl ester

SO

Prepare the title compoumd by a similar method descri_bed for N-[1-(4-fluoro-phenyl)-

azetidin-3-yl]-4-(3-phenyyl-indole-1-sulfonyl)-benzam=ide using 3-(rert-
20  butoxycarbonylamino)py/rrolidine to isolate 341mg (6 0.7%) of light-yellow crysstalline
solid. MS (m/e): 281.00 (M+1).
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Preparation 65
1-(. 4-Fluoro-nhenvl)—pvrrolidin-3 ~-y—lamine

O

Prepare the title compound by a similar method des.cribed for (3-aminomethyl-
5  azetidin-1-y1)-[4-(3 -phenyl-indole-1-sulfonyl)-phenyl]-met-hanone using [1-(4-fluoro-
phenyl)-pyrrolidin-3-y1]-carbamic acid tert-butyl ester (330 mg, 1.18 mmol) to isolate

204 mg (95.1%) of yellow oil. MS (m/e): 181.04 (M+1).

Preparation 66

10 5-Cyano-nicotinic acid methyl =ester
N

Reflux a solution of methyl 5-bromonicotinate (2. .6 g, 10.0 mmol, 1 equiv) an d

copper(I) cyanide (1.79 g, 20.0 mmol, 2.0 equiv) in anhyd 1 DMF (10 mL) for 15 h. A-fier
15 allowing to cool, filter the reaction mixture through Celite=®, rinse with EtOAc (100 mL).
A black precipitate forms in the filtrate. Wash the filtrate with salted H>0 (3 x 100 miL).

Dry the organic layer (anhydr Na,SOy) and rotary evaporamte (40 °C) giving 546 mg

(33.7%) of product as alight-yellow solid. Transfer this rmaterial to a column of siliczm gel

(80 mm x 20 mm dia.) and elute (20-35% EtOAc/hex) to =vield 501 mg (30.9%) of 5-
20 cyano-picotinic acid methyl ester as an off-white solid. M-S (w/e): 163.07 (M+1).

Preparation 67

5-Hydroxymethyl-nicotinoni—trile
N
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Add lithium aluminum hydride (1.0M in THF; 1.5mL, ~1.5mmol, 0.5equiv) over 2
period of 3min to a solution. of 5-cyano-nicotinic acid methyl e=ster (479mg, 2.95&111101,
lequiv) in anhydr THF (153mL) and cool to —=78°C. After 1h wehile still at —78°C, quench
the reaction with H,O (60p1L), 5M aq NaOH (60pL), and more= H>O (180uL). Filter the
5 reaction mixture through paper. Rotary evaporate the filtrate (_40°C) to give 369mg of
material as a yellow solid. Transfer this material to a column efsilica gel (130mm x
25mmdia.) and elute (2% MeOH/CH,Cl,) to yield 180mg of a_ mixture of ester,
hemiacetal, and aldehyde as a yellow solid and 45mg (11%) o=f 5-hydroxymethyl-
nicotinonitrile as a yellow solid. MS (mw/e): 163.07 (M+1).
10
Preparation 68
5-Chloromethyl-nicotinonitrile
N
“
Cl x-N

Add thiony] chloridle (1mL) to a solution of 5-hydroxy~methyl-nicotinonitrile
15  (45mg, 0.34mmol, lequiv) in anhydr CH,Cl; (1mL). After 2Omin, basify the reaction
with satd ag NaHCOs3 (12 mL). Extract this mixture with Et,® (2x 5mL). Dry the
combined organic layers (zanhydr MgSOs) and rotary evaporarte (40°C) to yield 4.9mg
(9.6%) of 5-chloromethyl-nicotinonitrile as a yellow film. M 8 (m/z): 152.

20 Preparation 69
5-Aminomethyl-nicotinonitrile
CN
“
H,N AN
Dissolve S-chlorormethyl-nicotinonitrile (4.9mg, 0.032mmol) in 2.0M NH; in
MeOH (1mL). Transfer this solution to a pressure tube. Heamt the reaction solution at
225 80 °C for 2 h. Rotary evapporate the reaction solution (40 °C)@ to yield 5.1 mg of crude 5~
aminomethyl-nicotinonitrile as a yellow oil. MS (m/e): 134..00 (M+1).
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Preparation 70
Methanesulfonic acid tetrahydro-furan-3-yimethyl ester

Add triethylamine (6.0 mL, 4.4 g, 43 mmol, 2.1 equiv) to a s olution of tetrahydro-
3-furanmethanol (2.0 mL, 2.1 g, 2 1 mmol, 1 equiv) and methanesulfonic anhydride
(3.7 g, 21 mmol, 1.0 equiv) in anhydr CH,Cl, (100 mL). After stirring 20 h, wash the
reaction solution with 1 M aq HC1 (100 mL). Dry the organic layer (anhydr MgSO,) and
rotary evaporate (40 °C) to yield 2.77 g (74.0%) of methanesulfonic- acid tetrahydro-
furan-3-ylmethyl ester as a light-y~ellow liquid.

Preparation 71
3-Azidomethyl-tetrahydro-furan

o]
v L

Add sodium azide (1.5 g, 23 mmol, 1.5 equiv) to a solution ©f methanesulfonic
acid tetrahydro-furan-3-ylmethyl ester (2.76 g, 15.3 mmol, 1 equiv) in anhydr DMF
(10 mL). Heat the reaction mixture at 50 °C for 16 h. Dilute the reaxction mixture with
H,0 (100 mL) and extract with E€,0 (2 x 50 mL). Wash the combimned organic layers
with H,0 (2 x 50 mL), dry (anhydr Na,SO,), and rotary evaporate (~40 °C) to yield 1.20 g
(61.6%) of 3-azidomethyl-tetrahy dro-furan as a nearly-colorless liquiid.

Preparation 72
(Tetrah.ydro-furan-3-yl)-methylamine

QO

Stir a mixture of 3-azidomuethyl-tetrahydro-furan (1.19 g, 9.36 mmol, 1 equiv) and
palladium on carbon (10% Pd; 120 mg) in EtOH (20 mL) under H> (1 atm) for 18 h.
Filter the reaction mixture through Celite® and rotary evaporate the filtrate (40 °C) to
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yield 7777 mg (82.1%) of crude (tetrahy~dro-furan-3-yl)-methylammne as a nearly-colorless
liquid.

Preparation 73
4-Amin-omethyl-benzonitrile

e
H,MN

Stir 4-bromomethyl-benzonitriMe (2.0g, 0.010 mmoles) in =sealed vessel in a
solutiom of 2N ammonia in methanol a_t 80°C until completion. R_educe solvent in
volume=. Dissolve residue in ethyl acet-ate and wash with 1IN HC1_ Basify aqueous layer
with SPN'NaOH. Extract aqueous layer— into dichloromethane. Dr—y organic layer over
MgS O~ and reduce in volume to isolatee 0.223g. Yield = 16.8%. Mass Spectrum (m/e):

M) .

Preparation 74
C-(Tetrahydro-pyran-2-yl)-methylamine

o

Heat 2-(bromomethyl)tetrahydmropyran (2.0g, 11.16 mmoless), sodium azide
(1.088=, 65.01 mmoles), and DMF to S0 °C with stirring and unti~l reaction is complete.
Dilute =the reaction mixture with Et;0 &and wash with water once.  Extract water layer with
ether. «Combine organic portions and cllry over MgSQ, and reduce= in volume. Dilute
residue= _ethanol and introduce to 10% Palladium (0.500g) on carboon in the presence of

hydrog en until reaction is complete. R_emove palladium on carbo—n via filtration and

concen—trated to isolate 0.723g. Yield =56%.

Preparation 75
3-Amino- olidirme-1-carboxylic acid methv ester
0

HN
'\CN—«()—CHS




10

15

20

25

WO 2005/066126 PCT/US2004/039763
-70-

Add methyl chloroformate (460 puL, 560 mg, 6.0 mmol, 3.0 equiv) to a solution of
3(tert-butoxycarbonylamino)pyrrolidline (TCI; 373 mg, 2.00 mmol_, I equiv) and
triethylamine (1.1 mL, 800 mg, 7.9 mmol, 3.9 equiv) in anhydr CHx=Cl; (4 mL). Vigorous
gas evolution, a slight exotherm, and -precipitation can occur. After stirring 30 min, rotary
evaporate the reaction mixture (60 °CC). Dissolve the resultant mate-rial in MeOH to
quench any residual chloroformate arad rotary evaporate the solutiorn (60 °C). Add
trifluoroacetic acid (5 mL) to this mawterial causing gas evolution. FRotary evaporate the
reaction solution (40 °C; azectroping 2x with MeOH). Resultantings in a yellow oil then
dissolve in MeOH (30 mL) and add Inydroxide resin (Bio-Rad AG® 1-X8, 20-50 mesh;
9.3 g) to free-base the amine. Filter the mixture and evaporate the #filtrate by rotary
(40 °C; azeotroped 2x with CH2Cly) o yield 914 mg (300%) of cru_de product as a light-
brown oil. Mass spec indicates desired product is present. Absorb this oil to an SCX
column (20 g) activated with 10% A«cOH/MeOH. Push MeOH threough the column to
elute any non-amine material. Elute the product with 2.0 M NHj im MeOH to yield
269 mg (93.2%) of 3-amino-pyrrolidline-1-carboxylic acid methyl e=steras a yellow oil.

Preparation 77
N-(4-Fluoro-benzyl)-<31-(3-iodo-indole-1-sulfonyl)-b=enzamide

Dissolve indole (2.93g 0.025mole) in 10m! DMF. Cool thes solution in an ice-
water bath. Add potassium-t-butoxi«de (3.08g, 0.0275mole) and 10Oml DMF. Stir in an ice-
bath for 22 minutes. Add iodine (7.651g, 0.03mole) and stir in an ice-bath for 32 minutes.
Add the second shot of potassium-t—butoxide (3.08g, 0.0275mole)w and 10 ml DMF. Add
the appropriate sulfonyl chloride, 4—(4-fluoro-benzylcarbamoyl)-toenzenesuifonyl
chloride, (9.01g, 0.0275mole) and 1.0 ml DMF. Stir at ambient termperature for 16 hours.
Quench the reaction with 100m! wzater, and extract with ethyl ace~tate (3X150ml). Wash
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the organics with sodiurn metabi sulfate (10g in 100ml water), v=vater (3X200ml) and
saturated brine (1X200rnl). Concentrate the organics and purify over silica gel using 20%e0
ethyl acetate in heptane to obtairm 6.96g (yield=52.2%) of the de=sired product as an off-
white solid: '"H NMR (DMSO0): S.2(t, 1H), 8.1(m, 3H), 8.0(m, =H), 7.4(m, 5H), 7.1(m,
2H), 4.4(d, 4H). MS (ES-)= 53291 (M-1).

Preparation 78
N-(4-Fluoro-benzyl)-4-[3-(4 _4.5.5-tetramethyl-[1.3 .2]diox=aborolan-2-yl)-indole-1-

sulfonyl}-benzamide

A

B-O
N
N .0

SoSBen
H
N
(@]

Combine N-(4-fluoro-be=nzyl)-4-(3-iodo-indole-1-sulfawnyl)-benzamide (19g,
35.65 mmol), bis pinnacolboran._e (10.86g, 42.78mmol), potasssium acetate (10.49g,
106.95 mmol), PdCly(dppf)2 (2.92g, 3.57mmol) in DMF (125rml). Heat the mixture to
100°C under nitrogen for 5 houxs. Cool the mixture to ambien—t temperature and quench
with ethyl acetate (200ml) and “ovater (200ml). Filter the mixtu re through Celite. Separat e
the layers and wash the organicss with water (3X200ml) and a -saturated brine solution
(200ml). Dry the organics over amagnesium sulfate, filter and Concentrate to an oil whicka
was crystallized with ether (2000ml). Filter the white solid and dry in a vacuum oven at
50°C overnight to provide (5.6a2) as a white solid. Mp 158-16-0 °C; 'H NMR (DMSO):
9.2(t, 1H), 8.1(m, 3H), 8.0(m, 3 H), 7.4(m, 5H), 7.1(m, 2H), 4. 4(d, 4H), 1.3(s, 12H). M&%
(ESy=533.4 (M-1).

Preparation 79
4-(3-Cyclogpoentyl-indole- 1-sulfonyl)-benz=oic acid
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Add to a stirring solLation of 4-(3-Cyclopentyl-indol_e-1-sulfony!)-benzoic acid
methyl ester (2.0 g, 5.22 mmnol) in THF (50 mL) and MeOMH (25 mL), SN NaOH (3 mL,
2.9 eq.). Stir the solution for2 h at room temperature and t-he remove solvents to give a
paste. Treat the paste with AN HCI (25 mL) and a solid ressults. Dilute further with water
(50 mL). Filter the solid, baack-wash with water, and dry (=20 mm Hg, 60 ® C) to provide
the pure title compound (1.63 g, 84%); "H NMR (DMSO-dy) & 8.06 (m, 4H), 7.93 (4, J =
8.2 Hz, 1H), 7.63 (d,J=7.7 Hz, 1H), 7.53 (s, 1H), 7.37 (t, J=7.7 Hz, 1H), 7.28 (t,J=
7.7 Hz, 1H), 3.17 (m, 1H), =.08 (m, 2H), 1.65 (m, 6H); MS(ESID) m/z 368 (m-H).

Preparation 80
4-(3-Chloro-incdazole-1-sulfonyl)-N-(4-fluoro—benzyl)-benzamide
00
osu

Dissolve 3-chloro-1H-indazole (120mg, 0.79mmol) and 4—(4-flucro-benzylcarbamoyl)-
benzenesulfonyl chloride (L 14mg, 0.35mmol) in CH>Cl, (2.0mL) and treat with EtsN
(50L, 0.36mmol). Stir the ssolution for 1h at RT, then dilutce with additional CH>Cl,
(20.0mL) and wash with sastd aq. NaHCO3 (15mL). Dry, fSilter, and concentrate the

organic phase and purify thee crude material by flash chronsatography (100% hexanes to
50% EtOAc/hexanes linear gradient) to give the title compound (129mg, 83%) as a white
foam. . MS (ES™) 443.9 (NA+1)", (ES) 442.0 (M-1)". 'H INMR (400MHz, CDCl;): 8 8. 17
(d, 14, J=8.3), 8.03 (d, 2H4,J = 8.2), 7.83 (d, 2H, J= 8.9, 7.64 (m, 2H), 7.41 (t, 1H , /=
7.4), 7.27 (m, 2H), 7.01 (t, 2H, J=8.9), 6.31 (br s, 1H), 4..57 (d, 2H, J=5.9).

Preparation 81
2-Phenyl-azetidine
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HN

Dissolve 4-phenyl-azeetidin-2-one (1.0 g, 4.28 mmol) in anhydrous THF (20 ml_)
and treat with 1.0 M solution_ of lithium aluminum h;'dride (8.57 mL, 2.0 equiv.) at roo—m
temperature. Stir for 15 h, cool to 0 °C in an ice bath and quaench with 8.5 mL 1.0M
NaOH then 8.5 mL H,O. FiMter resulting solution through c elite with additional EtOAc,
dry with MgSO4, filter and e=vaporate to yield a milky white= oil that solidifies upon
standing. Use 2-Phenyl-azet idine without further purification.

Preparation 82
4-(3-Jodo-i_ndole-1-sulfonvl)-benzoic acid methyl ester
|

)

t

“CL
COMe

Shurry 250g of 4-sul_fobenzoic acid in 750ml thiomy! chloride. Add 0.5ml DI'MF,
and heat the mixture to reflax for 6 hours. Add 2L of tolueene and azeotropically reme=ove
the thionyl chloride. Cool thhe mixture to ambient temperat-ure and filter. Concentrate the

filtrate under vacuum to givee an oil which crystallizes upomn standing. To obtain 222 gg of
4-Chlorosulfonyl-benzoyl claloride as a low melting solid.
In a 22L RBF, charges 4-Chlorosulfonyl-benzoyl chl oride (990g, 4.159 mole)
in 8.3L THF and cool to —78=°C. In an addition funnel charg_e triethylamine (588ml,
4.159 mole), methanol (168rl, 4.159 mole), DMAP (5g, 0.%041 mole) and 4L. THF;
add this solution dropwise to the reaction keeping the exothmerm <-70°C. over 5 hours.
After the addition is complese, stir the reaction in a cold bat=h overnight. Filter the
reaction and rinse with 3X 5 00ml THF. Concentrate under =vacuum the filtrate to give
a yellow solid. Dissolve the solid in 7L EtOAc and 7L 1N “HCI. Separate the organic
layer and wash with 5L brinee, Dry the organics over Na;SOw,, filter and concentrate
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undler vacuum to give a white solid, 4-Chlcrosulfonyl-benzoic acid methyl esster.
Yield= 93.1% (906g).

In a 221 RBF, charge indole (181g=, 1.545mole) and 800mi1 DMF. Cool to < 10°C
in a@n ice-water bath. Add the first shot of potassium-t-butoxide (190.4g2, 1.70 mole).
Exotherm to 18.5°C. Rinse with 400ml DMF. Stir 30 minutes while cooling back to
<10°C . Dissolve Iodine (470.6g) in 400m=al DMF and charge to the addition funnel. Add
this solution dropwise to the reaction over— 30 minutes. Keeping the tempe=rature < 10°C.
Stir at < 10°C for 2.5 hours. Add the seccoond shot of potassium-t-butoxide= (190.4g, 1.70
mole) and rinse with 400ml DMF. Stir 30 minutes while cooling to 10=C and add 4-
Chl orosulfonyl-benzoic acid methyl estex- all at once. Exotherm to 28°«C. Rinse with
400ml DMF. Cool to <10°C and then stir to ambient temperature overnighat. Add 6L DI
water at ambient temperature. Exotherm to= 31°C and reaction is thick with =solids. Add SL
EtOAc and stir 15 min. Filter the solids (which is the prodtict). Obtain 315~ 1g white solid
as the first crop. Separate the filtrate from #the first crop, and extract the aqu eous layer 2 X
3L FtOAc. Combine all the organics and vavash 2X 625g of sodium hydrogeensulfite in 4L
DI ~water and 2 X 3L DI water and 1 X 3 1L Brine. Dry organics over Na; &S0, filter and
rinse with EtOAc. Remove the organics winder vacuum to give an orangse-yellow solid
slurry solid in 4L ether overnight to gives a second crop of product 240mg. Total yield
=81 .4% (555.1g). MS (E) m/z 440.9 (M+H).

Prepemration 83
5-Chloro-2 —cvanopyridine

N:—<\N::/>70|

Add in a 22- L 3-neck round botton equipped with overhead stirrer, reflux
concenser, and thermometer, N,N'-dimethy lacetamide (DMAC, 6 L), 2,5-
dichaloropyridine (347.0 g, 2.34 mol), zinc c=yanide (138.0 g, 1.17 mol),
bis(cdiphenylphosphino)dipalladium II CH>-Cl, complex (DPPF, 20.8 g, 0.02 mol), and
zinc dust (1.6 g, 0.02 mol). Slowly warm thae reaction mixture to 160 ° C. Assthe
tempoerature reaches 160 ° C, an exotherm (acontrollable) may result and the £ nternal
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te:nperature may r-ise to 180- 185 ° C. Remove the heat from the dark soluti_on and cool
the mixture slowlses cool to room temperature. Extr-act the bulk reaction mixTture by taking
2 L f the dark soMution, diluting with brine (2L), fiiltering over celite, and acldition of
ethy acetate (4L)— Repeat the process 3 times to exxfract all material, and dr_y the

comt ‘ned organic s over magnesium sulfate. Cauti ous concentration at 25-350 ° C might
give a dark liquid— (Note: Product volatility maybe observed at higher tempe=ratures so the
temperature upon concentration is kept low in all s teps.) Stir the liquid and aadd water
(5L), resulting in = solid After 1 h, filter, and back=-wash with water (2L). IDry the filter
cake to give 215 g= of crude product. Extract the acyueous filtrate with ethyl ether (8L).
Dry the organics ©Over magnesium sulfate and conc=entrate to provide 51 g off crude
product. (Combinee with the 215 g lot and purify by~ chromatography over siTlica gel
(biotage 1:0; elut=ing with 5% ethyl acetate in hexaanes increasing to 10% ethyl acetate in
hexanes) to provice a white solid of pure title com-pound (193 g, 59%); 'H "NMR(CDCl3)
& 8.68 (d,J = 2.0 “Hz, 1H), 7.84(dd, J=2.7, 8.6 H=, 1H), 7.66(d, /= 8.3 Hz 1H).

Preparation 84
2-Cyano-5-fluoropoyridine

NE—QF

Add in a Ss-L 3-neck roundbottom equippecd with overhead stirrer, re=flux
condenser, therm —meter, and Nj line, 5-chloro-2-c=yanopyridine (193.0 g, 1 -39 mol) and
1-methyl-2-pyrro. ‘idinone (NMP, 2L). Heat the m-ixture and stir at 21 0-220=°Cfor4 h.
Cool the reaction :nixture to room temperature, sti T overnight, and filter. W-ash the filter
cake with ethyl et-her (1L). Extract the filtrate witlh water (6L) and ethy] etler (3 X 5L).
Combine the orgean cs and back-extract with water= (8L) and dry over magnessium sulfate.
Concentrate at 25 -3)° C to give an oily semi-solicl, 193 g. Chromatograph_ over flash
silica gel (5% eth—yl: setate in hexanes gradually ircreasing to 10% ethyl ac=etate in
hexanes) to proviede t ‘¢ title compound as a white solid. Dissolve the solid in ethyl ether,
filter, and add hes<are . Concentrate to low volune to provide a primary cr—op of pure title.

compound, 60 g. Rep: at the process of crystallizeation on the filtrate to pro~vide a second
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crop of highly pure title compound, 24.0 g. (Concentrate the finzal filtrate to a white solid
of product of good quality, and re-chromatograph, conditions as sabove, to provide an
additional 38.6 g of material.) Obtain a total yield of title compomund of 122.4 g, 72%; 'H

NMR(CDCl;) 8 8.59 (d, J= 3.0 Hz, 1H), 7.75 (m, 1H), 7.55 (m, 1H).

Preparation 85
2-Aminomethyl-S-fluoropyridine (dihydrochMoride

A F
N % HCl
HCI
Combine a mixture of 2-cyano-5-flucropyridine (63.2 g, 0.52 mol), 22.5 g of

' Raney nickdl, and ethanc] {1.5 L) saturated with emmonia and h—vdrogenate at 500 p.s.i.

and 70 ° C for 16 h. Chromatograph the dark purple liquid over flash silica gel
(methylene chloride/methanol/ammonia hydroxide — 95 : 4.5 0_5) to give, after
concentration at 25-30 ° C, a y7ellow liquid of the pure desired fi—ee base, 25.0 g (44%);
'H NMR (DMSO-ds) 5 8.43 (d,/=2.9 Hz, 1H), 7.66 (m, 1H), 7°.50 (m, 1H), 3.77 (s, 2H),
2.10 (br, 2H); MS(ESI) m/z 127(m+H). Add to a solution of thee free base (20.0 g, 159.0
mmol) in 150 ml of 1,4-dioxarxe 4N HCI in dioxane (150 mL, 3 8 eq.) and a white solid
separates immediately. Dilute the solid with ethyl ether (300 mI_) and filter. Dry the
product at 20 mm Hg, 60 ° C, to give the pure dihydrochloride ti_tle compound, 30.0 g
(95%); 'H NMR(DMSO-ds) & 8.61 (d, J=2.9 Hz, 1H), 8.50 (br=s, 3H), 7.82 (m, 1H),
7.62 (m, 1H), 7.50 (br, 1H), 4. 18 (m, 2H); MS(ESD m/z 127 (nim-+H, free base).

Preparation 87
N-Pryridin-2-yl-N° -styryl-hydrazine

K
HN™ I\
= N~

React Pyridin-2-yl-hyd razine and Phenyl-acetaldehyde umnder literature conditions
(Azaindoles, 1. Preparation of 7-azaindoles by thermal indolization of 2-
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pyrid-ylhydrazones. Canadian Journal of Chemistry (1966), 44(21), 2455-9)to give N-
Pyridlin-2-yl-N’-styryl-hydrazine (10g, 100% yield crude material) Mviass Spectrum (m/e):
211.96 (MH+).

5 Pr-eparation 88
3-Phenyl-11¥ -pyrrolo[2.3-b lpyridine

~=

\ N
N\_-NH

React N-pyridin-2-y1-N’-styryl-"hydrazine according to published literature
cond_itions (Azaindoles. I. Preparation of 7-azaindoles by thermal irmdolization of 2-
10  pyriclylhydrazones. Canadian Journal o—f Chemistry (1 966), 44(21), 2455-9)to give 3-
Phemmyl-1H-pyrrolo[2,3-b]pyridine (2.5&2, 45 % yield) as a dark solidll. Mass Spectrum
(m/e): 194.96 (MH+).

Pxeparation 91
15 4.-[3-(1-Hydroxy-cyclohexyl)-irndole-1-sulfonyl]-benzoic ac=id methyl ester
(o]
(o]
&, £
/N
—

CH

Via addition funnel slowly add over 0.5 bours the 2M EtOF=t solution of
cyclaopropyl magnesium bromide (2.16 g,6.23 ml, 12.46 mmol, 1.1 eq) to the —78° C. THF
soluxtion (30ml) of 4-(3-Iodo-indole-1-ssulfonyl)-benzoic acid meths/ ester (5g, 11.33

20 mmol, 1.00 eq). Stir for 2 hours and th en warm to 0°C. Stir for 0.5 hours. Recool to —
10°C_. and then slowly add a THF solution (3ml) of cyclohexanone (1.298g, 13.03 mmol,
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1.15 eq). Stir feor 15 min and warm to room temper-ature. Stir for 1.5 days. Quench
reaction with s-aturated aqueous ammonium chloricle, remove organics on r-otovap, and
add EtOAc to scrude mix. Extract product into orgaanics, separate organics, dry over
MgSO4, and cconcentrate on rotovap to give crude yproduct as an oil. Punfy' by silica gel
chromatograplny to give 4-[3—(1-Hyd.roxy-cyclohexyl)-indole-1-sulfonyl]-bcnzoic acid
methyl ester (5348 mg, 20 % yield).

Preparation 92
4-(3-Cyclohexyl-indole- 1-sulfonyl)—benzoic acid methyl estwer

7 / AN
O /N ==
~o

Under— N, add triethylsilane (676 mg, .929 ml, 5.82 mmol, 2.6 eq)- followed by
trifluoroacetic acid (4.08 g, 2.7 ml, 35.79 mmol, 16.0 eq) to a CHzCL» soBution (20 ml) of
4-[3-(1-Hydraoxy-cyclohexyl)-indole-1-sulfonyl]-benzoic acid methyl este=r (925 mg, 2.24
mmol, 1 eq). Stir for 1.5 hours and then remove ~volatiles on rotovap. Add EtOAc to
crude mix aned workup with sat aqueous sodium bicarbonate. Extract pramduct into
organics, sep=arate orgapics, dry over MgS0,, anc concentrate on rotovap to give crude
product as a poink oil. Purify by silica gel chromaatography to give 4-(3-C—yclohexyl-
indole-1-sulfsonyl)-benzoic acid methyl ester (775 mg, 87 % yield) as a w-hite solid. Mass
Spectrum (mw/e): 397.99 (MH+).

Preparatiory 93
4-(3-Cyclohexyl-indole- 1 -stalfonyl)-benzoic acid
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HO
o)

A\dd 5N sodium hydroxide (1.17ml, 3 eq) to a solution of 4-(3-Cyclohexyl ~indole-
1-sulfon:yl)-benzoic acid methyl ester (775 mg, 1.55 mmol, 1 eq) dissolvc in a misture of
5 10m! THIF and 5 ml MeOH. Stir for 1.5 hours. Rermove solvent onrotovapanda dd I N
HCI. Di ssolve the solid that crashes out of solution in EtOAc. Extract product invto
organics, separate organics, dry over MgS0O,, and concentrate on rotovap to give <3-(3-

Cyclohexyl-indole-1-sulfonyl)-benzoic acid (646 mmg, 86 % yield) as a white solidll.

10 Preparation 94

CH, Va
/ ~
o/ N
—
¥

Add potassium tertbutoxide (368mg, 3.28mmol, 1.1 eq) to a 3ml dioxane . solution
of 3-(3,3-difluoro-cyclopentyl)-1H-indole (660mg, 2.98 mmol, 1.0 eq) under N,.  Stir
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solution for 5 minutees. Add 4-Chlorosulfonyl-benzoic ac=id methyl ester117mg., 0.497
mmol, 1.1 eq). Stir reaction for 4 hours at room tempera-ture. Strip reaction of =solvent
and purify by silca gzel chromatography to give 4-[3-(3,3 —Difluoro-cyclopentyl}—indole-1-
sulfonyl}-benzoic acid methyl ester (466mg, 37 % yield) .

Preparation 95
4-[3-(3 3-Difluoro-cyclopentyl)-indole-1-sialfonyll-benzoic acid

O
HO
?
&

FF

Add aqueous sodium hydroxide (5N, 0.72 ml, 3 «q) to a solution of 4-[3-(3,3-
Difluoro-cyclopent=yl)-indole- 1-sulfonyl]-benzoic acid mnethyl ester (500 mg, 1_.20 mml, 1
eq) in 5ml THF, 2.5 ml MeOH. Stir reaction at room teamperature for 2 hours. Remove
solvent on rotovap and add 1N HCI and EtOAc. Extrac-t products into organic s, separate
organics, and then dry organics with MgSO4. Filter off™ drying agent, and rem_ove
organics on rotova—p to give 4-[3-(3,3-Difluoro-cycloperatyl)-indole-1-sulfonyl_J-benzoic
acid (450mg, 92 %o yield) which was used without furth_er purification.

Preparation 96
3-Piperidin-1-yl-1-triisopropylsilamvl-1H-indole

Q

——

l\N;Sg'\/

=
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Dissolve piperidine (1.281L, 1.2.9mmol) in THF (10mL) and treat with lithium
bis(trimethylsilyl)-amide (1.0M it THIF, 11.2mL, 11.2mmol). To the albove solution add
3 _bromo-1-triisopropylsilanyl-1H-'ndole (TCI-US, 3.04g, 8.62mmol), (2’-dicyclohexyl-
phosphanyl-biphenyl-2-yl)-dimethyl-armine (88mg, 0.22mmol), and.- Pd,dbaz*CHCl3
(225mg, 0.22mmol). Heat the r=d solution to 70°C for 4h then cool to RT and
Concentrate. Purify the crude mater; 2l by flash chromatography, using a_ linear gradient of
100%hexanes to 40% EtOAc/hexar >s, to give the title compound (83%7mg, 27%). MS
CES 357.2 (M+1)*. 'H NMR (4001 THz, CDCL): & 7.61 (d, 1H, /=8 .4), 7.41 (d, 1H,J
= 8.4), 7.07 (m, 2H), 6.68 (s, 1H), 3. '3 (m, 4H), 1.79 (m, 4H), 1.65 (se=ptet, 3H, J=7.7),
1.58 (m, 2H), 1.12 (4, 18H, J="7.1). ,

I 'reparation 97
3-Piper-. din-1-yl-1H-indole

[

N

—

NH

Add nBuyNF (1.0M in THF, 3.2m L, 3.2mmol) to a solution of 3=-piperidin-1-yl-1-
triisopropylsilanyl- 1H-indole (835mg, 2.3 {mmol) in THF (10mL). Stir" the red solution at
RT for 1h, then dilute with EtOAc (401mL) and wash with satd NaHCO= (20amL). Dry,
filter, and concentrate the organic soluation hen purify the crude materizal by flash
chromatography, using a linear gradiemt of .00% hexanes to 40% EtO/Amc/hexanes.

Obtain the title compound (347mg, 74-%) a: a grey solid. MS (ES) 20 1.1 (M+1)". 'H
NMR (400MHz, CDCl3): 8 7.65 (d, 1H, J = 8.1), 7.59 (br s, 1H), 7.29 Cd, 1H, J= 8.4),
7.16 (t, 1H, J=17.5),7.06 (t, 1H, J=7.9), 6." 0 (s, 1H), 3.03 (m, 4H), 180 (m, 4H), 1.59
(m, 2H).

Preparat on 98

4-Fluoro-3-metho: y-benzylamine
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Add 4-fluoro-3-methoxy-bexzonitrile (2 g, 0.01 mol), 1024 palladium on carbon
(0 .400 g) and glacial acetic acid (12-0 ml) to a pressure vessel. Pmurge the reaction vessel
wilith nitrogen, purge the reaction ve ssel with hydrogen, pressurizze the reaction mixture
with hydrogen (415 Kpa), seal the wessel, and agitate the reactiorn. After 8 hours stop the
ag=itation, vent the excess hydrogen from the vessel and purge thes vessel with nitrogen.
Fi_lter the reaction mixture to removre the 5% palladium on carbom and return the filtrate
fosr product isolation. Concentrate the crude solution, re-dissolves in CH;Clz (80mL) and
w—ashe with SN NaOH (35mL). Separate the organic and aqueotrss phases and extract the
acyueous with additional CH,Cl; (20mL). Combine the organic solutions, dry, filter and
cooncentrate to give the crude materal 2.08g (100%). The title ceompound as the major
pr=oduct (R = 0.12, 10% MeOH/ CH,Cl,) is used without furthe—r purification. MS (EShH
1556.1 (M+1)". 'HNMR (400MHz., CDCl;): § 7.01(dd, 1H, J= 282, 11.4), 6.95 (dd, 1H, J
= 2.1, 8.4), 6.80 (m, 1H), 3.89 (s, 3 H), 3.82 (s, 2H), 1.54 (br s, 2-H).

Preparation 99
4-(4-Fluoro-3-methoxy—b Icarbamoyl)-benzenesialfonyl chloride

Q o]
Cli—
ET

o]

.

CH,
F

Dissolve 4-chlorosulfonyl-benzoyl chloride (3.18g, 13.3 mmo}) in THF (25mL)
a—nd cool to —78°C. Slowly add a pre-mixed solution of 4-fluoro-3-methoxybenzyl-amine
(71.91g, 12.3mmol), EtsN (1.64 mL., 11.8mmol), and DMAP (15~0mg, 1.23mmol) in THF
(225mlL) to the above cooled solution over 1h. Stir the resulting mixture at —78°C for 1h,
fHhen warm to RT and stir for 4h. Remove all solids by filtratior and wash with THF
(=5mL). Concentrae the filtrate andl re-dissolve the crude materi-al in EtOAc (30mL) and
vevash with 1N HCI (30mL). Separ-ate the organic and aqueous Eayers and extract the
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aqueosus phase with additional EtOAc (30mm1L). Combine the organic s=olutions dry, filter,
and ceoncentrate. Purify the crude material Tby flash chromatography, 1msing a linear
gradiesnt of 100% hexanes to 40% EtOAc/h-exanes) to give the title cormpound as a white
solid «(1.36g, 28%). MS (ES) 356.1 (M-1)". 'H NMR (400MHz, CDC1y): 6 8.11 (d, 2H1, J

5 =8.3D,8.00(d,2H, J=8.8), 7.05 (dd, 1H, .J=8.2, 11.1), 6.96 (dd, 1H_ J=1.9, 8.0), 6.86
(m, 13H), 6.44 (br s, 1H), 4.61 (d, 2H, J= 5. 7), 3.88 (s, 3H).

Prepamation 100

Cyclopentyl-(2-flucoro-phenyl)-methanone
0 F

10
Stir 2-Fluorobenzonitrile (5.0g, 41.01 mmole) in 80 ml of THF= with a 2 molar
cylco pentyl magnesium bromide THF solustion (20.51 ml, 41.01 mmoXle) and CuBr
(0.10«0g, 0.697 mmole) for 15 hrs at 60 °C winder argon gas. Add a15%% solution of
sulfumric acid to the reaction at 0 °C and stir for 15 hrs. Extract the reacction mixture three
15  times- with diethyl ether. Combine organic layers and dry over MgSO_, and concentrate -
Purifsy residue via column chromatography using mixture of Ethyl Acestate and hexanes 3
to givoe 3.085 grams. Yield 40% MS (ES)= 192.15 (M+1)+.

Prepamration 101
20 3-Cyclopen-tyl-1H-indazole
HN—MN
\

Dissolve Cyclopentyl-(2-fluoro-phe=nyl)-methanone (2.5g 13.0=05 mmoles) in
hydrzmzine (20 mi) heat to 130 °C for 72 hrs . Cool mixture to 0 °C. Filter the precipitate
and vevash with cold water to give the title ceompound: 2.171 g (yield&=839%) MS

25 ES+1 87.12:MSES- 185.22.
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Preparation 102
4-(3-Cyclopentyl-indazole-1-sulfonyl)-benz=oic acid methyl ester

(o]
7
CH, S//o
/ ~
I
N o~
5 Combine 3-Csyclopentyl-1H-indazole (2.168 g 11.640 mmole) with

triethylamine(3.526g.. 34.92 mmoles) in 50 mis of dichk oromethane. Dissolve 4-
Chlorosulfonyl-benzoic acid methyl ester (4.085g, 17.460mmole) in dichlorometharme
50ml and add drop wise to solution at 0 °C. Stir the reaction is for 12 hrs. Dilute thes
reaction and wash with NaHCQ;. Dry organic layer oveer MgSO4 and concentrate. FPurify

10  the residue via colum n chromatography with a mixture eof ethyl acetate and hexanes to
isolate 2.046g (Yield=48.5%) of the title compound: M= ES+385.3.

Preparation 103
4- (3-Cyclopentyl-indazole-1-sulfony=1)-benzoic acid
O

HO

15
Combine 4-(3-Cyclopentyl-indazole-1-sulfonyl ®-benzoic acid methyl ester
(2.045g, 5.325mmoles) in 50 ml of THF. Add 3ml of 5 N NaOH and allow to stir fo-x 15
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hrs. Make the reaction acidic with HCI and extract into diethy~1ether. Dry organic layer
over MgSO, and concentrate to isolate 1.243g (Yield=63%) of the title compound: MS
ES+369.47; MS ES- 369.46.

Preparation 104
(S)-1—(4-Fluoro-phenyl)-pyrrolidin-3-yl=amine

w O

Combine (S)-pyrrolidin-3-yl-carbamic acid tert-butyl ester (1.74ilmmole) 1-
bromo-4-Fluorobenzene (1.<45 mmole), Pdadba (0.217 mmole), NaOtBu (2.03 mmole), 2-
di-t-butylphospineolbiphens/l (0.362 mmole) in 30 ml of tolue=ne and stir at 80 °C. Dilute
solution with ethyl acetate zand filter. Concentrate the solutiom. Purify the residue via
column chromatography wi-th a mixture of ethyl acetate and h=exanes and add a mixture of
methanol and Trifluoro acetic acid and stir for 1 hr at 0 °C. C-oncentrate the reaction and

dissolve in methanol in pressence of hydroxy resin until pH is 10. Filter the solution and

concentrate to isolate 0.136 of title compound yield =52 MS ES-=182.0.

Prep_- aration 105
A zetidin-3-yl-(4-fluoro-phenyl)-ammine

aten

Using a procedure similar to 1-(4-F1uoro-phenﬂ)-pyrrolidin-3-ylamine to give
0.053g (yield= 21%) of the title compound. MS ES not obser—ved.

Preparation 106
C-«Tetrahydro- -2-yl)-methylan—ine

O

Combine C-(Tetrahw/dro-pyran-2-yl)-methylamine wit-h Sodium azide and heat to
50 °C for 15 hrs in 30 ml of DMF. Dilute the reaction with dicchloromethane and wash
with NaHCO;. Treat organic layer with MgSO, and concentr-ate. Dissolve the residue in
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30 m! of ethanol with Palladivam on carbon in the presence of Mhaydrogen gas until reactions.

is complete. Filter the reactiosn mixture. Concentrate solvent t-o produce 1.32 g of of the
title compound (yield= 54.9 %-6) MS ES+ 115.95.

Preparation 107
4-(3-Cvyclopent-1—enyl-indole-1-sulfonyl)-benzoic &xcid methyl ester

»
9

O,

w-Z_

" “coMe

\ 7

In a 12L RBF, charge= 4-(3-iodo-indole-1-sulfonyl)-be-nzoic acid methyl ester
(620g, 1.406mol), cyclopente=ne (958g, 14.06mol), potassium =acetate (414g, 4.218mol),
tetrabutylammonium chloride (391g, 1.406mol), palladium ac-etate (15.8g, 0.0703mol)
and DMF (6.2L). Heat the m-ixture to 60°C for sixteen hours, ecool and filter through
Hyflo. Wash the filter cake wwith ethyl acetate (5L). Add additimonal ethyl acetate (4L) andll
DI water (12L). Stir for 30 mainutes, separate the layers and weash the organic layer with
brine (6L). Dry the organic lzyer over sodium sulfate, filter armd rinse the cake with ethyl
acetate (2L). Remove the sol-vents under vacuum to give 609g= of a dark oil. Dissolve the
oil in methylene chloride (1I_) and filter through silica gel (6k._g). Wash the silica plug
with MTBE (20L) to eluent the product. Concentrate the MTIESE layer under vacuum to
give 535g of an oil (yield=99.8%) of the title compound.

Preparation 108
4-(3-Cyclopen-tvl-indole-1-sulfonyl)-benzoic ac—id methyl ester
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N
N
s

L
COZM e

In a 3 gallon autoclave, charrge 4-(3-Cyclopent-1-enyl-indole-1 -sulfonyl}-benzoic
=acid methyl ester (475g), ethyl acetate (2.5L), absolute etha 101 (2.5L) and 10% Pd-C
&(45g, w/w) under 35psi hydrogen a't ambient temperature fo.- Shours. F-ilter the crude

5  xreaction over Hyflo. Concentrate thne filtrate under vacuum t. give ali ght yellow solid
o(465g) of the title compound.

Preparation 109
4-(3-Cyclopenityl-indole-1-sulfonyl)-benz ric acid.

N\
N

CO,H

In a 12L RBF, charge 4-(3-cyclopentyl-indole-1-sulfony .)-berazoic acid methyl
ester (465g 1.213mol) and THF (4-.7L). Add 5N NaOH (485ml. drop-wise at ambient
temperature. Stir the solution at room temperature overnight. Br ng thme pH of the reaction
to 1 with c.HCl. Separate the layer s and extract the aqueous laye ' withh ethyl acetate (4L).

15 Dry the combined organic layers o-ver sodium sulfate, filter and 1 ‘nse with ethyl acetate.
Concentrate the organics under vaccuum to give an off-white solis (4081g, yield=89.5%) of

10

the title compound.
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P*reparation 110
Tetrahydro-py xan-4-carboxylic acid amide=
O

HzNﬂ\C(v)

In a 5L flask, charge methyltet-rahydropyran-4-carboxylate= (500ml, 3.75mol) and
5  co-ncentrated ammonium hydroxide (1 .3L) and stir the reaction at : Toom temperature for

482 hours. Filter the reaction and dry the white solid in a vacuum o=ven at 60°C overnight.
to obtained 36.33g white solid of the t=itle compound.

Preparation 111
10 C-(Tetrahydxo-pyran-4-yl)-methylamine

HN
0

In a 21 flask, charge tetrahydr-o-pyran-4-carboxylic acid a_mide (51g, 0.395mol)
arad THF(1.3L) and cool the reaction -in an ice-bath. Add LAH (3Q)g, 0.791) portion-wise.
Stir the reaction at 10°C for 16 hours and quench by the drop-wis—e addition of DI water
15  (3+0ml), 15% NaOH (30ml), and DI w=ater (90ml). Stir the reactioxx1 at ambient temperature
fowr 16 hours. Filter the salts and conceentrate the filtrate under vac-uum to give 36.79g

cl_ear oil of the title compound.

20

HO

Combine 4-(3-Phenyl-indole— 1-sulfonyl)-benzoic acid (1. 324 mmole) with N-
h~ydroxy-succinamide (NHS- 1.457 namoles), and EDC (1.324 m—moles) and stir in 20 ml
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dichlorormethane for 15 hr. Condense the r eaction to produce a solid. IsoOlate 0.613g
(vield=977.6%). React 1.05 mmole of residiue with 4-aminomethyl-benzoi~c acid
(1.05mm.ole) in 3 ml dichloromethane for W5 hrs. Dilute reaction mixtures and wash with
1 N HCI.. Treat dichloromethane with MgS 0, and concentrate. Isolate a mmixture of 4-(3-
Phenyl-iradole-1-sulfonyl)-benzoic acid anc the title compound 0.258 g (<48%): MS
ES+5.10—77 MS ES-509.21.

Exaample 1
N-(=4-Fluoro-benzyl)-4-(3-phenyl- olo[3.2-c]pyridine-1-sulfonyl )-benzamide

Add a Senl THF solution of 3-Phenyl-1H-p yrrolo{3,2-¢]pyridine (500 mgz, 2.57 mmol, 1
eq) to a 4ml THF solution of KotBu (303mag, 2.70 mmol, 1.05 eq) under N, atmosphere.
Stir reactzion for 10 minutes and then add a 5ml THF solution of 4-(4-Flu=oro-
benzylca-rbamoyl)-benzenesulfonyl chlorid e (844 mg, 2.57 mmol, 1 eq). Stir reaction for
16 hours_, remove solvent on rotovap, and purify by silica gel chromatogr—aphy to give N-
(4-Fluorc>-benzyl)-4-(3-phenyl-pyrrolo[3,2 —c]pyridine-1-sulfonyl)-benzarmide (982 mg,
79% yiel d). Mass Spectrum (m/e): 485.96 (MH+).

Exzample 2

N-—(4-Fluoro-benzyl)-4-[3-(3-0x0-cy clopentyl)-indole-1-sulfonyl}- benzamide
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Acid a 3ml DMF solution of 3-(1H-Inedol-3-yl)-cyclopentanone= (500 mg, 2.57
mmol, 1 €q) to a 3ml DMF solution of NaH ( 155mg, 60% by weight, .86 mmol, 1.1 eq)
under N, atmosphere. Stir reaction for 15 mi_nutes and then add a 5Sml  DMEF solution of 4-
(4-Fluoro--benzylcarbamoyl)-benzenesulfony1 chloride (1.27 g, 3.86 mmmol, 1.1 eq). Stir
reaction For 48 hours, remove solvent on rotcavap, and purify by silica gel chromatography
to give N-~(4-Fluoro-benzyl)-4-[3-(3-oxo-cyc lopentyl)-indole-1-sulfon_yl]-benzamide (375
mg, 22% yield). Mass Spectrum (m/e): 490.53 (MH+).

s

Exaomple 3

N-(4-Fluoro-benzyl)-4-(3-prop=yl-indole-1-sulfonyl)-ben zamide
CH,

Aadd NaH 60% in mineral oil (.080 g, 2.0 mmol) to a stirred solution of 3-propyl-
indole (0w.266g, 1.67 mmol) in dry THF (25 mnL) under N2. Stir the re action mixture at
ambient —temperature for 45 min. Add 4-(4-fluoro-benzylcarbamoyl)-toenzenesulfonyl
chloride (0.547g, 1.67mmol) portion wise at= ambient temperature. Stiir the reaction
mixture eovernight at ambient temperature. P~ our the reaction mixture Sinto a two-phase
mixture wof EtOAc (150 mL) and saturated solution of NaHCO3 (50 mnL). Separate the
organic 1_ayer, wash with brine, separate and dry (MgSOs). Filter and evaporate the
filtrate. PPurify the residue on the chromatror using a 4mm plate and eluting with a
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gradient hexane-E<tOAC system to give 0.262g(34%) of N-(4-fluoro-benzyl}4-([3-
propyl-indole-1-stalforyl]-benzamide. Mass spectruwm (m/e)@®M+1) 451.1.

Example 5
5 N-(4-Flwmoro-benzyl)-4- olo[2.3-b idine-1-sulfonyl)-benzamide
= 9 -
v-2-d )<
= o
LN H/\Q

F
Add MeC™N (2ml) to a flask under N conta_ining 4-(4-Fluoro-benzylcarbaamoyl)-
benzenesulfonyl ehloride (50mg, 0.152 mmol), 1H _-pyrrolof2,3-b]pyridine (18mgz, 0.152
mmol), 4-Pyrrolicdin-1-yl-pyridine (2mg, .167 mmaol), and triethylamine (17mg, €©.167
10  mmol). Heat reasction to 80 °C for 16 hours. Cool the solution to room temperat—ure,
remove MeCN om rotovap. Purify crude material on silica gel to give 45 mg (73- % yield)

of N—(4-F1uoro-benzy1)—4-(pyrrolo[2,3-b]pyridine—]-sulfonyl)-benzamide. Masss
Spectrum (m/e):  410.1(M+).

15  Prepare the follo~wing sulfonamides in Table 1 usimng methods similar to the note=d
reference examp_les.

Table 1
Ex. No. Name Structure Mass Spec  |Reference
M+H) MExamples
except where
noted
9 IN-(4-Flu_oro-benzyl)-4- ‘ o 409.0 2
(indole-1_ -sulfonyl)- m O/L”/O
benzamiede dﬁb F
10 [N-(4-Flumoro-benzyl)-4-[3- [HsC-y 494.0 2

iro N-mmethylpiperidin-4- N-g _@_@
1)(indoMe-1-sulfonyl]- o N

nzami_de _2:___}

E
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Ex. No. Name [Structure Mass Speec  |Reference
M+H)e Examples
except wh._ere
noted
14 -(4-F duoro-benzyl)-4-[3- gHa 521.05 2
2-metMhoxy-cyclohexyl)- 9 o
indole- - 1-sulfonyl]- C NS
benzanide H’D
F
22 [N-(4-F luoro-benzyl)-4-[3- |C. 507.02 1
(1-met"hyl-piperidin-4-yI)- 9 o
tndazoje-l-stﬂfonyl]- » ”‘?5 N
enzarmnide # NhF
23  [N-(4-F=luoro-benzyl)-4~(3- O 485.96= 1
pheny M -indazole-1- o}
~ o8 SR
rsulfonjl)-benzamme @ .S N
F
25  |4-(2,3—Dihydro-indole-1- Q ] 411.1 5
kulfon—yl)-N-(4-fluoro- 6 N —6 N
benzyl)-benzamide
F
26  |N-(4-Eluoro-benzyl)-4-(3- CH, 423.1=2 3

methy-1-indole-1-sulfonyl)

benzammide
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Ex. No. Name Structure Miss Spec  {Refe=rence
(M+H) Exammples
excopt where
noted
30 -(3-Acetyl-indole-1- o] 451.1 3
sulfonyl)-N-(4-fluoro- Q{LCH:;
benzyl)-benzamide )
o N
N (o]
H
F
33  N-(4-Fluoro-benzyl)-4—(3- F , 4 6.07 1
trifluoromethyl-indazo Xe- <k QA -H)
1-sulfonyl)-benzamide N-N
1,0
2
(o)
NH
F
34 WB-(I-Acstylpiperidin- | 534.03 2
4-yl)-indole-1-sulfony1}- ne °
[N-(4-fluoro-benzyl)- C "‘%’@‘( Y
Fenzamide h
(3
35 |N-(4-Fluoro-benzyl)-4—-[3- CH, 534 94 2
(4-methyl-piperazine-1- ENj
carbonyl)-indole-1- N

lsulfonyl]-benzamide
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| Ex. No. Name Structures Mass Spec=  |Reference
(M+H) Examples
except wherwe
noted
36 -(4-Fluoro-benzyl)-4-[3- 505.97 2
{1 -methyl-piperidin-2-yl)-
Lndole—]-sulfonyl]- 3 CH,
benzamide o) N
N o
H
F
37 -(4-Fluoro-benzyl)-4-[3- 0, 535.94 2
(2-morpholin-4-yl-acetyl)- '\{/\/\\o
\
indole-1-sulfonyl]- o N
benzamide @-§=0
N o]
d “
F
38  [N-(4-Fluoro-benzyl)-4-[3- 506.9 2

2-tetrahydropyran-1-
etyl)-indole-1-sulfonyi]-
lbenzamide
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Ex. No. Name Structure Mass Spec  |Reference
M+H) Examples
except where
noted
39 [N{&-FluorobonzyD)4-3-[,, 505.98 2
(1-methyl-piperidira-4-yl)-
lindole-1-sulfonyl)- —
rbenmmide N‘g*@\(o
. H‘Q
=
40  [N-(4-Fluoro-benzyl)-4-[3- 512.93 2
(3,3~difluorocyclopentyl)- |F
indole-1-sulfonyl}- o a 0
lbenzamide N=-§
o] H’Q
41 4~(3-Ethyl-3-methyl-2,3- 4532 2
dihydro-indole-1- H,C Hy [dioxane as
{sﬂfonyl)—N-@-ﬂuorOo N Vs lvent
benzyl)-benzamide é/s o |Amine ref:
A Takayama et
iLetmhedxon
Lett.; 1973,
F 365,366
42 |N-(4-Fluoro-benzyl)—4- o o ' 464.9 2
(spiro[cyclopentane-1 ,3- N—&—@—‘( dioxane as
indoline])-benzamide % 0 N solvent
—%:_;} Joiner, K.
F A;King F.
D European
Patent
0287,196,
1988.
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Ex. No. Name Structure Mass Spwec Referen?ﬂ
M+HD) Examples
except winere
noted
43 -(4-Fluoro-benzyl)-4- 4814 2
spiro[indoline-3,4’- Nf's? P dioxane as
tetrahydro—pymn])- ) N solvent
Penzamide b
44 N-(4-Fluoro-benzyl)-4- 436.9- 2
spiro[cyclopropane-1,3’- 0 o dioxane as
indoline])-benzamide N-§ solvent
\ \/ ° }Ij Joiner, K.
A.; King, F.
D European
Patent
0287,196,
1988.
45 IN-(4-Fluoro-benzyl)-4- 478.99 2
spiro{cyclohexane-1,3’- dioxane as
indoline])-benzamide N—ﬁ—@—(o solvent
rm S {j Joiner, K.
A; King, F.
D European
Patent
0287,196,
1988
46 IN-(4-Fluoro-benzyl)-4- 450. 9 2
Kspiro[cyclobutane-1,3’- dioxane as
solvent

indoline])-benzamide

2
P
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Ex. No. Name IStructure Mass Specc  |Reference
M+H) Examples
except wher-e
noted
47 [N—(Fluoro-benzy)-4-G- [0 494 2
moorpholin-4-yl-indole-1- K/N - 9 o) dioxane as
ru]fonyl)—benzamide 6’“&, ”_: solvent
F
48  [N—(4-Fluoro-benzyl)-4-[3- [ 507 2
N
(4—methyl-piperazin-1-yl)- &3 dioxane as
linadole-1-sulfonyl}- solvent
be=nzamide NS
s
e (s}
HN.
i
49 [N—(4-Fluoro-benzyl)-4-(3- O 492 2
pigperidin-1-yl-indole-1- N\ 9 0 dioxane as
ru‘lfonyl)—benzamide 6N_E O <n_: solvent
F
50  [4-a(3-tert-Butyl-indole-1- 0.0 464.97 1
fsuIfonyl)}-N-(4-fluoro- N'S\O\n/u \/@’ F
be=nzyl)-benzamide H.C
H,C oH, ©
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Ex. No. Name Structure Mass Spe=c Reference]
(M-+H) Examples
except wheere
noted
51 [N-(4-Fluoro-benzyl)4-[3- 490.93 T |

Q9
~S F
1-methyl-cyclopentyl)- N H \/@’
NG
0

[indole-1-sulfonyl]-

benzamide

Example 53
N-(4-Fluoro-benzyl)-4-(3-piperidin—1-yl-indazole-1-sulfonyl)-bemzamide

Q

=N Q e
N’§_< >_<
le) N
F
5 Dissolve 4-(3-chloro-indazole-1-sulfonyl)-N- (4-fluoro-benzyl)-be=nzamide

(91mg, O.20mmol) in piperidine (1.0mL) and stir at 90°C overnight. Dilu-te the solution
with EtCAc (30mL) and wash with IN HCI (15mL) and satd NaHCO; (15mL). Dry,
filter anc concentrate the organic solution arad purify the residue by flash
chromat=ography, using a linear gradient of 1 00% hexanes to 50% EtOAc/ hexanes, to give

10 the title «compound as a light yellow foam (71mg, 7%). MS (ES) 493.0 M—+1)+, 491.2 (M-
1)-.

Example 54 .
TN-(4-Fluoro-benzyl)-4-(3-morpholina-4-yl-indazole-1-sulfonyl)-be=nzamide
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F
Dissolve 4-(3-chloro-indazole-1-sulfonyl)-N- (4-fluoro- benzyl)-benzamide
(9 1mg, 0.20mmol) in morpholine (1. OmL) and stir at 100°C ove=might. Dilute the
so-lution with EtOAc (30mL) and wash with IN HCI (11mL), w=ater (10mL), and semtd
5 NaHCOs (10mL). Dry, filter and coracentrate the organic solutieon and purify the re=sidue
by= flash chromatography, using a linear gradient of 20% to 80%& EtOAc/hexanes, to give
the= title compound as a white foam (17mg, 34%). MS (ES) 495%.0 (M+1)+, 493.1 (WM-1)-.

Example 55
10 N-(4-Fluoro-benzyl)-4-[3-(3-hyd xoxy-cyclopentyl)-indole- I -sulfonyl]-benzam i de

HO

= 0
! N
H

0

e

F
Add sodium borohydride (23mg, 0.601 mmol) to a 0°C seolution of N-(4-flucro~

berzyl)-4-[3-(3-0xo-cyclopentyl)-indole-1-sulfonyl]-benzamide (295 mg, 0.601 mrmol)
in '™MeOH (7ml) under N,. Stir for 30 min and them warm to roo~m temperature. Sti—r for

15 18 Thours. Add a small amount of water to quench reaction and tihen remove MeOH on
rotcovap. Add EtOAc and water and extract the product into orgamnics. Separate, andll dry
org:anics over MgSO,. Condense organics on rotovap and then pwurify by silica gel
chreomatography to give N-(4-fluoro-b enzyl)-4-[3-(3-hydroxy-cyclopentyl)-indole-1—
sul#fonyl]-benzamide (205mg, 69% yield) as a light orange solid. Mass Spectrum (m./e):

20  493:.01 (MHH).
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Example 56
4-13-(2.3-MDihydro-furan-3-yl)-indole-1-sulfoni]-N-(. 4-fluoro-benzy=l)-benzamide
= "0

No

S,
o
T

Add 3, 4dihydrofuran(0.70g, 0.76mL, .01 mxol) to N-(fluoro-benz=yl)-4-(3-iodo-
5  indole-1-suifomyi)-benzamide (0.534g, .061 mol) followed sequentially “by Pd(Oac),
(0.024 g, 0.07=5 mmol), tetra butyl ammonium chloeride (0.283g, 0013 m- ol), and DMF
(16.0 mL). AdRd sodium acetate (0.246g, 003 mol) and stir and heat the r—esulting mixture
at 50° C for 8 Hh. Pour the reaction mixture into a D>MF-H,O mixture Sepoarate the EtOAc
layer and extr=act it several times with H;O. Wash wwith brine, dry, filter sand
10  chromatographh on the chromatron eluting with EtCAc-hexane (3:7) to g=ive 0.040 g of the

title compouncd as a viscous gum. Mass spectrum (am/e) (M+1) 477;(M-1) 475.

15 F
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Add 4-[3 -(2,3-dihydro-:furan-3—y1)-indole-l-sulfony]]—N-(4-ﬂuoro-benzy1)-
b enzamide (0.095g, 0.10 mmolL) to absolute EtOH (25mL) and 5% P/C 0.0029g an_d
h_ydrogenate in a PARR shaker- overnight at 60 Ibs per squazare inch. Filter the catalswrst and
e~vaporate the solvent giving 0.4€071g of oil. Chromatographm on the ISCO using a gr=adient
F=10Ac-hexane system (0-100%-%) to give a viscous oil whicch solidifies to a glass 0.4050g.
Nass spectrum (m/e) (M+1) 479.1441; Found (M+1) 479. 1457.

Example 60
‘N-(4-Fluoro-be henvl-2.3-dihydro-indoMe-1-sulfonyl)-benzamid—¢

Add 3-phenyl-2,3-dihy«dro-1H-indole (Yamamoto, Y et al. Bull Chem. Soc—. Jpn
484, 1971,541-545) (0.158, 0.8 & mmol), 4-(4-flucro-benzyMcarbamoyl)-benzenesul #onyl
c=hloride (0.266g, 0.81 mmol), Et:N (0.1'61g, 0.23 mL, 1.5 mmol) and DMAP (.01 1g, .09
mmmol) to CH,Cly (25 mL) and  stir at ambient temperature under Nz overnight. Dil—ute the
r-eaction to 150 mL with CH,C=1; and pour into saturated N~ aHCO3 (50mL). Separaste the
corganic layer and extract with 1M HCI (2x75mL). Wash v=vith brine, separate dry
(OMgS0,) filter and evaporate tthe filtrate. Chromatograph &the residue on the ISCO using a
g=radient EtOAc-hexane systerr (0-100%) to give 0.167g omfthe title compound. M. ass
s-pectrum (m/e) (M+1) 487.1492,Found: 487.1479.

Example 60a
Isomer 1
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Separate on a chiracesl column OD(0.46x255 cm) at a flow raate of 1.0mL./min ,2550M
cluting with 2/3EtOF¥/heptane and 20 pL injection to give .0 60g of the desired

enantiomer.
RT =5.45 min.
Example 60b
Isomer 2

Separate on a Chiraczel column OD (0.46x255 cm) at a flow xate of 1.0mL./min,
255nM, eluting with 2/3EtOH/heptane and 20 pL injection to give .061g of the desired

enantiomer. RT = 7.220 min.

Example 61
N-(4-Fluoro-bemzyl}-4-[3-(tetrahydro-pyran-4-yl)-indoMe-1-sulfonyl]-benzamide
<
\

Q - N

M H-g=0
N (o]

H

AddtoalL 3-neck roundbottom flask previously dr-ied overnight at 120 °C is
assembled warm with an overhead stirrer, N, line, temperatiare probe, and dropping
funnel 4-(3-tetrahydmro-pyran-4yl)-indole-1-sulfonyl)-benzoi c acid (15.0 g, 38.94 mmol)
and anhyydrous THF (200 mL), stir the solution and cool to @ °C under N>. Add N-
methylmorpholine (1.3 mL, 39.09 mmol) at once via syringe, following by 2-chloro-4,6—
dimethoxy-1,3,5-triazine (CDMT, 6.8 g, 38.80 mmol) in por-tions as a solid. Stir the
mixture for 1 h at 0 ©C and treat with a solution of 4-fluorobeenzylamine (4.9 mL, 42.89
mmol) in anhydrous THF (50 mL) via dropping funnel over 10 min. Warm the resultings
mixture to room tem perature, stir for 3 h, cool back down to 0 °C, and quench with 1IN
HCI (150 mL). Add ethyl acetate (150 mL) and separate thes layers (add a small amount
of brine to more efficiently separate the layers). Wash the or-ganic layer with brine (150
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mL), dry over sodium. sulfate, and concentrate to an oil. D»issolve the oil in methylenee
chloride and add to a Flash 65M biotage cartridge. Elute writh 3:1 hexanes / ethyl acet=ate
followed by 3:2 hexarues / ethyl acetate to provide isolatiora of the major product as a
foam. Treat the foam with MTBE and re-concentrate to a —paste. After standing awhile at
room temperature, cry stallization of the material occurs. RRecrystallize from ethyl ace=tate
/ hexanes to provide a solid. Reslurry in MTBE (400 mL) and stir at room temperatumre
for 3 h. longer. Filter the solid, back-wash with MTBE, drsy (20 mm Hg, 55° C., to givve
homogeneous title cormpound (14.5 g, 76%); TH NMR (DNASO-dy) § 9.24 (t,J = 6.0 Hz,
1H), 8.10 (m, 2H), 7.98 (m, 3H), 7.67 (4, /= 7.7 Hz, 1H), 7.58 (s, 1H), 7.32 (m, SH),
7.12 (t,J=8.8 Hz, 1HX),4.42 (d, J=5.5 Hz, 2H), 3.96 (m, 2H), 3.50 (t, /=11.5 Hz, 2H),
3.02 (m, 1H), 1.85 (m, 2H), 1.71 (m, 2H); MS(ESD m/z 493 (m+H); LC/MS, 100%
DAD.

Add trifluoroacetic acid (5 mL) to [1-[4-(3-phenyl-Endole- 1-sulfonyl)-benzoyl -
azetidin-3-ylmethyl]-c arbamic acid terz-butyl ester (853 mgg, 1.56 mmol) causing muc_h

gas evolution. Rotary evaporate the reaction solution (40 > C; azeotroping 2x with
MeOH). Dissolve the zesultant yellow oil in MeOH (10 ml) and add hydroxide resin
(Bio-Rad AG® 1-X8, 20-50 mesh; 5 g) to free-base the am_ine. Filter the mixture and
rotary evaporate the filtrate(40 °C; azeotroped 3x with CH_»Cl,) to yield 664 mg (95.3=%)
of (3-aminomethyl-azetidin-1-y1)-[4-(3-phenyl-indole-1-su1fonyl)-phenyl]-methanone= as
an off-white foam. MS (m/e): 446.02 (M+1).

Example 64
N-Azetidin-3-yl-4-(3-phenyl-indole-1-sulfo-nyl)-benzamide
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Prepare the title compound by a smilar method described for (3- aminomethyl-
azestidin-1-yl)-[4-(3-phenyl-indole-1-sulfonyl)-phenyl]-methanone usings 3-[4-(3-phenyl-
incdole-1-sulfonyl)-benzoylamino]-azetidline-1-carboxylic acid tert-buty_1 ester (792 mg,

5 1.239 mmol) to give 568 mg (88.4%) of o ff-white foam. MS (m/e): 431 .92 M+1);
43 0.03 (M-1).

10
Prepare the title compound by a ssimilar method described for (3 —aminomethyl-
aze=tidin-1-y1)-[4-(3-phenyl-indole-1-sul Fonyl)-phenyl}-methanone usings [(R)-1-[4-(3-
ph-enyl-indole-l-sulfonyl)—benzoyl]-pyrrolidin-3-yi] -carbamic acid fert-"butyl ester
(655 mg, 1.20 mmol) to give 474 mg (88.6%) of white foam. MS (m/e)m: 445.95 (M+1).
15

Example 66

Prepare the title compound by a similar method described for (3—aminomethyl-
20  azestidin-1-yl)-[4-(3-phenyl-indole-1-sul fonyl)-phenyl}-methanone usings [(S)-1-[4-(3-
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phenyl-indole-1-sulfeonyl)-benzoyl}-pyrrolidin-3 -yl]-carbamic acid tert-butyl ster
(903 mg, 1.65 mmol ) to give 674 mg (91.4%) of whit-e foam. MS (m/e): 44595 (M+1).

Prepare the t-itle compound by a similar methcd described fér (3-amin-omethyl-
azetidin-1-yl)-[4-(3—phenyl-indole-1-sulfonyl)-pheny1]-methanone using [1 -[&1-(3-phenyl-
indole-1-sulfonyl)- toenzoyl]-azetidin-3-yij-carbamic acid feri-butyl ester (325 mg,

10  0.611 mmol)to give 239 mg(90.6%) of white foam. MS (m/e): 431.97 (M+1).

Example 70
4-(3 -Phaenyl-indole-1-sulfonyl)-N-pyraziin-2-yimethyl-benzamide

15 Add 10m1 dmry DMEF to a flask under N2 cont=aining 4-(3-Phenyl-indol_e-1-
sulfonyl)-benzoic aczid (500mg, 1.33mmol, 1.0eq), 1—(3-dimethylaminopropy—1)-3-
ethylcarbodiimide baydrochloride (279mg, 1.46mmol , 1.1 eq), Dimethyl-pyriciin-4-yl-
amine (16mg, .132rmmol, .1 eq), and C-Pyrazin-2-yl—methylamine (217mg, 1 .99mmol, 1.5
eq). Stir for 18 hou_rs at room temperature. Remove= solvent on rotovap and —purify by

20 silca gel chromatog—raphy to give 4-(3-Phenyl-indole -1-sulfonyl)-N-pyrazin-=2-ylmethyl-
benzamide (127mg,. 20% yield). Mass Spectrum (m/-€): 468.95 (MH+).

Example 71
N-(4-Cyano-besnzyl)-4-[{(3-tetrahydro-pyran-4-sy1 }-indole-1-sulfonyl]-besnzamide
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Stir 4-(3-tet:rahydxo-pyran—4-y1)—indole—1-sullfonyl)-benzoic acid (0.2200g, 0.518
mmole) with EDC [[1892-57-5] (0.118g, 0.662 mmoles) 4-aminomethyl-bemnzonitrile
(0.082g, 0.662 mmaoles) in dichloromethane until completion. Dilute reacti on and wash

CN

with 1 N HCL. Dry organic layer over MgSO4 and concentrate. Purify the residue via
flash column chronmiatography with a mixture of me=thanol and dichlorometknane or EtOAc
and dichloromethare to isolate 0.102g of solid mate=rial (Yield =41%). Masss Spectrum
(w/e): 498.04 (M-)—

Example 72

Combine 4—(3-phenyl-indole-1-sulfonyl)-be=nzoic acid (125 mg, 0.33 mmol) and
2-phenyl-azetidine (100 mg, 0.75 mmol, excess) in dichloromethane (1.0 nl) and
triethylamine (0.30 OmL, 2.15 mmol, excess) and a-dd benzotriazol-1-
yloxytris(dimethyl=amino)phosphonium hexfluorophhosphate (BOP Reagent_) (150 mg,
0.33 mmol) at roomn temperature. Stir for 30 minut es, load entire reaction directly onto
pre-packed silica geel column and purify by flash co=lumn chromatography
(EtOAc/Hexanes) t-o yield 149 mg of (2-Phenyl-azetidin-1-y1)-[4-(3-phenyM-indole-1-
sulfonyl)-pheny1]-rmethanone as a glassy solid (92%6). LRMS: MH+ 493.0m8.
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Prepare the following sulfonamides in Table 2 using methodss similar to the noted

referen_.ce examples.

ydrochloride *

Table 2
Ex. Name Structure Amine Ma-ss spec [Reference
No. (~+H) [Examples
exce=pt where
dessignated
73 |4 -(3-Phenyl-indole- P C-Pyrimidin-2- =468.9 70
1 -sulfonyl)-N- C\Jjb yl-methylamine
p-yrimidin-2- - e~
y—Imethyl- e
lbe enzamide
[ 74" [[~4{3-Phenyl- O 1,2,3,4,5,6- 522.1 70
imrdole-1-sulfonyl)- o} o Hexahydro-
pehenyl]-(3,4,5,6- O g N [4,4’Tbipyridiny]
tex=trahydro-2H-
[~,4" Jbipyridinyl-1- (ol
v~ 1)-methanone
75 ~(3-Phenyl-indole- Q ‘O"? H—q Pyridin-3-yl- =167.93 72
1_ -sulfonyl)-N- ; [E h"@ methylamine
royridin-3-ylmethyl-
[=>enzamide
ham ydrochloride *
76 [P=3-(5-Fluoro- 5-Fluoro-pyridin-| =485.82 72
oyridin-3- 3-yl-
b~ Imethyl)-4-(3- methylamine
r>henyl-indole-1-
sulfonyl)-
ide
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Ex. Naame Structure Amine Mass spmwec [Reference
No. A (M+H-) [Examples
except whaere
designateed
77 IN-(5-Fluoro- 0.0 H-Ct 5-Fluoro-pyridin- 485.95= 72
pyridin-2— "s"@_‘z”/\cz 2yl
lylmethyl»-4-(3- r methylamine
henyl-inmdole-1- %
Eulfonyl)—
benzamidlle
[Hydrochl _oride *
78 [Trans-N-w(2- Trans-2- 489.0'~ 72
Hydroxy— Aminomethyl-
cyclohex—yimethyl)- cyclohexanol
14-(3-pherayl-indole-
1-sulfony=1)-
benzamicde
79 [Cis-N-(2—Hydroxy- Cis-2- 4388983 72
cyclohexvimethyl)- Aminomethyl-
4-(3-pheryl-indole- . O H;p cyclohexanol
1-sulfony=1)- o=é—©__<
benzamice 0 ? ©
7 Q HO"--Q
N s
Oj o
80 [(S)-4-(3-WPhenyl- o o (S)-(+)- 461.00 72
indole-1- sulfonyl)- NO< Tetrahydro-
N-(tetrah=ydro- | D " furan-2-yl-
furan-2-y=limethyl)- D & methylamine
benzamicIe
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Ex. Name Structure Amine M ass spec [Reference
No. CM+H) [Examples
except where
des=signated
81 |(CR)4-(3-Phenyl- ok : ®R)-()- 461.01 72
imndole-1-sulfonyl)- f\©\< Tetrahydro-
IM{tetrahydro- l Q " furan-2-yl-
Furan-2-ylmethyl)- D methylamine
E>enzamide
82 [B-(3-Phenyl-indole- H—~CV Pyridin-2-yl- 467.94 72
L -sulfony})-N- °§FF methylamine
Q
peyridin-2-ylmethyl- O “/ \Q\f
beenzamide nk
i ydrochloride * Q Y
83 4 -(3-Phenyl-indole- o il " Pyridin-4-yl- -467.99 72
1 —sulfonyl)-N- i ‘@Yo methylamine
pyridin4-ylmethyl- O Y N
beenzamide Q y
lh=ydrochloride * <y h)
84 [T—xams-N-(2- I Trans-2-Amino- =174,98 72
O=
HCydroxy- NIs \QQ_(O cyclohexanol
cywclohexyl)-4-(3- { NH
pt 1enyl-indole-1- O G.WOH
walfonyl)- {
e=nzamide °=f\©\(°
N
O
O
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Ex. Name Structure Amine Mass spoec [Reference
No. i (M+HT) [Examples
except winere
designat-ed
85 [Cis-N<(2-Hydllroxy- f CCis-2-Amino- 474,952 72
cyclohexyl)-4—(3- o??\©\(o <yclohexanol
phenyl-indole=-1- \ NH
Fulfonyl)- oH
benzamide
o=t 0
o~
i SN
sae™
86 |Azctidin-1-yl1—[4- Q0 O Avzetidine 416 91 72
(3-phenyl-ind-ole-1- O < N’S—Q_(
sulfonyl)-phemnyl]- Q
imethanone
87 {(4-Benzyl- Q.SPC g 4-Benzyl- 536.0= 72
piperidin-1-yR)-[4- O,% piperidine
(3-phenyl-ind"ole-1- t:)b
isulfonyl)-phemnyl]-
methanone
88 [4,4-Difluoro— o&@—f 4,4-Difluoro- 43097 72
piperidin-1-yl)-{4- i piperidine
(3-phenyl-ind_ole-1- O O‘ q’:
ulfonyl)-phemnyl}-
ethanone
89 |[4-(3-Phenyl- ok R Piperidine 444.977 72
indole-1-sulfonyl)- i \Q\(
phenyl]-piper—idin- | N
1-yl-methano-me O Q Q
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Ex. N ame Structure Amine Mass spoec [Reference
No (M+EI) [Examples
except whkhere
designarted
90 |[4-(3-Plmenyl- o £ Pyrrolidine 430.9a6 72
=, o
indole-1 -sulfonyl) j
henyl]—pyrrolidin- O ! Q
1-yl-merthanone
91 K-(3-Phecnyl-indole- o~ﬁ Tetrahydro- 46120 72
= o
1-sulformyl)-N- Nf pyran-4-ylamine
tetrahy««ciro-pyran- | Q ONH
4-yl)-be=nzamide Q Y
92 IN,N-Dixxmethyl-4- Q Dimethylamine 405.1_0 72
0
3-phen_yl-indole-1- N—%' e
ulfony™)- O N-c=h,
benzam ide
93 |1-[4-(3—Phenyl- o Piperidin-4-one 528.90 72
indole- =1 sulfonyl)- ° "Oé
benzoy M ]-piperidin- O
4-one —
N\ﬁz_o
!
94 [(3-Hyd=roxy- 3-Hydroxy- 460.35 72
piperidfin-1-yl)-{4- ol o piperidine
(3-pher-yyl-indole-1- T ‘@{
ulfony~1)-phenyl]- | O D_
ethan_one O on
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Ex. Name Structure Amine Mass spoec [Reference
No. (M+EH) [Examples
except wiibere
designasted
95 {Morpholin-4-yl-[4:- i MMorpholine 446985 72
O=
(3-phenyl-indole-T1- T °
ulfonyl)-pbenyl]— | Q C‘>
methanone O o
96 |(2-Hydroxymethy 1- H Paperidin-2-yl- 474.9%0 72
piperidin-1-y1)-[4— methanol
(3-phenyl-indole-1- ORN
isulfonyl)-phenyl]— O
methanone
N8
=0
IO o]
97 {3-Hydroxymethy=—1- HO P iperidin-3-yl- 475.0-0 72
piperidin-1-yl)-{4— methanol
(3-phenyl-indole- 1- o _n
ulfonyl)-phenyl}—
Euethanone O
N-—gu
o
o)
98 [Trans-N-(4- o 7 Torans-4-Amino 474,989 72
= O
Hydroxy- m{ —yclohexanol
cyclohexyl)-4-(3- .

phenyl-indole-1-
F’ulfonyl)-

enzamide
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Ex. Name Structure Amine Mass speec [Reference
No. (M+H)  [Examples
except wher—e
designatedX
100 @4-(3—Fhenyl-indole- (C-Pyridazin-3-yl{  469.01 70
1-su_1fonyl)-N- methylamine
. . o o
yriclazin-3- - _<jH
F " i | N,
ylme=thyl- LN
benz=amide
101 [N-[1 -(4-Fluoro- 1-(4-Fluoro~- | 552.38QMD 70
phernyl)-piperdin- £ phenyl)-
4y1]—4<3-phenyl- @ piperidin-4-
indo -1e-1-sulfonyl)- N ylamine
benz=amide Q
D 8y ™
A N—
gros
102 |¥-(3—Phenyl-indole- C<1-Phenyl- 550.06 70
1-su"Ifonyl)=N-(1- g piperidin-4-yl)-
phermyl-piperidin-4- 0\8%0 % methylamine
vime=thyl)-
benz—amide
103 (R)-EN-[1-{(4- ®R)-1-(4-Fluoro- 539.97 70
[Fluo—xo-phenyl)- ) C"‘@-F phenyl)-
pyrreolidin-3-yl]4- o ,@J\ N pyrrolidin-3-
(3-pBhenyl-indole-1- Og° ylamine
isulfconyl)-
benz=amide
104 {(S)-I=~{1-(4-Fluoro- (S)-1-(4-Fluoro- 540.00 70
phermyl)-pyrrolidin- H:NO_F phenyl)-
3.y} <4-(3-phenyl- q ,@J\ pyrrolidin-3-
ﬁndoje-l-sulfonyl} 8 ° ylamine
benzzamide
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Ex. Name Structure Ammine Mass spec uRcference
No. (M+H)  ‘[Examples
except where
designated
105 [N-[1-(4-Fluoro- 1-(4—Fluoro- 525.96 72
phenyl)-azetidin-3- phenylD-azetidin- 1
y1j~4-(3-phenyl- OB{-C}—{" 3-ylamine
indole-1-sulfonyl)- T—_LO
lzlenzamide i
106 4-(3-Phenyl-indole- 4-amimnomethyl 475.0 72
1-sulfonyl)}-N- tetrahysdropyran 1
[¢]
(tetrahydro-pyran- - g—@—’lu
4-vimethy1)- '
(*]
benzamide
107 N-(2-Methoxy- 2-me ethoxy 434.96 72
‘eﬂ1yl)—4-(3-pheny1— ethy=lamine
indole-1-sulfonyl)- N_Wh
benzamide QCHo
108 [N-(2-Isopropoxy- 2-ami-mmoethyl- 462.99 72
ethyl)-4~(3-phenyl- prop=ylamine
indole-1-sulfonyl)- —g‘O‘Zn_\_O
benzamide e
109 N-(2-Ethoxy- -etheoxyethyl- 4349 F 712
ethyl)-4-(3-phenyl- armine
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Ex. Name Structure Amirne Mass spec Ref-erence
No. (M+H) [Exsamamples
except where
designated
110 4-[[4-(3-Phenyl- 4-aminormethyl- 525.07 72
indole-1-sulfonyl)- " benzoic acid
benzoylamino]- = thyl est
nzoylamino} N—o—®—<0 methyl ester
imethyl]-benzoic
racid methyl ester °‘cﬂ,
111 N-(3-Methoxy- 3-methox—ybenzyl 496.93 72
1)-4-(3- i
lbenzyl)-4-( 0 ami ne
phenyl-indole-1- _8 O
rsmfonyl)—ethyl- 2}“&{_
Penzamide
112 N-(4- 4-dimeth “ylamino 510.01 72
IDimethylamino- ben_=yl
benzyl)-4-(3- w‘g’@-{b amiine
phenyl-indole-1-~ R-CH
ulfonyl)- M
benzamide
113 [N-(4-amino- 4-aminoObenzyl 481.94 72
benzyl)-4-(3- O am-ine
phenyl-indole-1- »—%@—%
[}
lsulfonyl)- () o,
benzamide
114 (2~ (4-Flmoro- 536.03 70
(Phenylaminomethy~ Q q,s,,o pheryl)-
I-pyrrolidin-1-y1)- ol OYQ pyrrolidin.3-
[4-(3-phenyl- O o NH yimethy~l-amine
indole-1-sulfonyl)- @
phenyl]-methanone=
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Ex. Name Structure Ami-mne Mass spec Refesrence
No. M+H) [Exa mples
except where
designated
115 [2-[1-[4-(3-Phenyl- 2-Azetiadin-3- 576.02 70
rindole—l-sulfonyl)- o_p90 yimet-hyl-
benzoyl)-azetidin- a 3{%3 isoindoMe-1,3-
3-ylmethyl]- diomne
isoindole-1,3-dione
116 B-[4-(3-Phenyl- 3-Anmino- 531.95 70
indole-1-sulfonyl)- % azetidiine-1-
benzoylamino]- \O\{nt\ carboxylic acid
1) N, O CHy
azetidine-1- T Ten | tert-butzylester
carboxylic acid
rert-butyl ester
117 {R)-1-[4-(3-Phenyl- (R)-Pyrreolidin-3-|  546.05 70
indole-1-sulfonyl)- 2.0 '**‘),fg, yl-carbammic acid
benzoyl]}- J \O\(NO'N ° tert-but=y!l ester
pyrrolidin-3-y1]- °
carbamic acid ter-
buty] ester
118 |[(S)-1-[4-(3- 2 RQSh T 1(S)-Pyrr-olidin-3-|  546.01 70
X N &o Oty
Phenyl-indole-1- O\fgﬂ yl-carba_mic acid
pulfonyl}benmyl]- tert-butityl ester
pyrrolidin-3-yl}-
lcarbamic acid zert-
butyl ester
119 [1-[4-(3-Phenyl- Azeti din-3- 546.17 70
indole-1-sulfonyl)- =20 yime=thyl-
benzoyl}-azetidin- JKO\(@/\ ”jvt& carbarmic acid
3-ylmethyl]- ) tert-bu_tyl ester
carbamic acid zert-
Lbutyl ester
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Ex. Name Structure Aminee Mass spec [Refere=nce
No. ' (M+H) [Examgples
except where
designated
120 |[1-[4-(3-Phenyl- Azetidin-S3-y1- 532.02 70
indole-1-sulfonyl)- 90 oL an, carbamic acid
lbenzoyl]-azetidin- " | tert-butyl ester
3-yl}-carbamic acid °,
rert-butyl ester
121 [N-Cyclobutyl-4-(3- ICyclobutyl amin 430.98 7€0
phenyl-indole-1- Q.0
lsulfonyl)- /N‘S N
benzamide .Q 5 U
122 B-[[4-(3-Phenyl- 3-~Aminommethyl- 503.98 70
indole-1-sulfonyl)- o0 i . azetidinee-1-
benzoylamino]- = R ot carboxylie acid
metbyl]-azetidine- methyl e=ster
1-carboxylic acid
ethyl ester
123 |(3-Hydroxymethyl- ous? e Azetidin—3-yl- [447.2 T2
tidin-1-yl)-[4- ; ,f‘\@ﬁ(r_‘ﬁ metharol ‘
3-phenyl-indole-1- Q I
fonyl)-phenyl]-
methanone
124 [N~(Tetrahydro-(R)- o R 68.9 2
furan-2-ylmethyl)- a (Tetrahydr o
4-3-(tetrahydro- Q)Lu’f; furan-2-yDe-
pyran-4-yl)-indole- Al " imethanol
1-sulfonyl]- '
benzamide
126 [N-(2-Methoxy- 2-Methaoxy- 489.05 =0
cyclohexyl)-4-(3- <3,S,IO o cyclohexy—lamine
phenyl-indole-1- g O\rn \é
onyl)- 0
F:Inzamide
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Ex. Name Structure Amine Mass spec Referenc e
N o. M+H) [Example s
except where
designated
1227 IN-[1+(4-Fluoro- 1-(4-Fluoro- 5402 70
henyl)-pyrrolidin- o0 phenyl)-
3-y1]-4-(3-phenyl- m“‘@‘@* pyrrolidin-3-
indole-1-sulforyl)- ° ylamine
benzamide
1228 [B-[4-(3-Phenyl- 3-Amino- 504.02 70
indole-1-sulfonyl)- a9 pyrrolidine-1-
benzoylamino]- s@(n\o‘j carboxylic acid
nyrrolidine-1- ° O™ | methyl ester
carboxylic acid
imethyl ester
1 29 [[4«3-Fluoro- 4-(3-Fluoro- 539.09 70
Phenyl)-piperidin- ?‘é' o phenyl)
1-y1]-[4-(3-phenyl- % \©\g©)©\ F piperidine’
indole-1-sulfonyl)-
bhenyl}-metbanone
X 30 4-[3-(2-Fluoro- 4-aminomethyl 494.01 70
[pyridin-3-yl)- O J tetrahydropyran
indole-1-sulfonyl]- . \Q\Kn\/@
IN-(tetrahydro- N:’/ Q
pyran-4-ytmethyl)-
benzamide
2131 IN-Cyclobutyl-4-[3- Cyclobutyl amin_e  449.99 70
{(2-fluoro-pyridin-3- 0.
)-indole-1- ~N’S\©\rﬂ
[fonyl]- F e I \g
ide Ny 7
~132 N-Cyclopropyl- Cyclopropyl 449.94 70
ethyi-4-[3-(2- Q‘S,,D methy! amine
uoro-pyridin-3- N *Ckr
I)-indole-1- Z__ ) hA
fonyl}-benzamide{ 4
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Ex. Name

Struc=ture

Amine

MAass spec [Reference

(M+H)
ex-cept where
Mesignated

ﬁxamples

133 4-[3-(6-Fluoro-
pyridin-3-yl)-
indole-1-sulfonyl}-
KV—(tetrahydro—
pyran-4-ylmethyl)-
benzamide

4-aminomethyl
tetrahdropyran

493.90 70

134 N-
ICyclopropylmethyl
-4-{3-(6-fluoro-

pyridin-3-yI)-

benzamide

indole-1-sulfonyl}- |

Cyclopropyl
methyl amine

44994 70

135 W-(3-Cyclopentyl-
findole-1-sulfonyl)-
n'a
byclopropylmethyl-

benzamide

Cyclopropyl
methyl amine

422.99 70

136 @4-(3-Cyclopentyl-
lindole-1-sulfonyl)-
IN-
cyclopropylmethyl-

benzamide

Cyclopropyl
methyl amine

423.00 72

137 |4-(3-Cyclopentyl-
lindole-1-sulfonyl)-
IN-cyclobutyl-

lbenzamide

Cyclopropyl
amine

423.00 70

138 [Azetidin-1-yl-[4-
(3-cyclopentyl-
indole-1-sulfonyl)-

henyl]-methanone

azetidine

409.02 70
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Ex. Name Structume Amine Maass spec [Reference
No. (EM+H) [Examples
exceept where
- de signated
139 N-(S-Cyano- 5-Aminomethyl- 49291 70
pyri din-3- N nicotinonitrile
Vim ety 4-G- | € ponse A
phemyl-indole-1- = O\g'n N
FulEonyl)- ‘ O
ben zamide
140 ¥~(3-Cyclopentyl- R-(Tetrahydro- —452.96 70
indele- 1 -sulfonyl)- Q.0 furan-2-yl)-
IN-[«(R)-1- N \©\‘(w methylamine
(tetrahydro-furan- 5
R-y 1)methyl]-
bermzamide
141 |N- Cyclopropyl 438.93 72
Cyeaclopropylmethyi Q0 methyl amine
4- M 3-(tetrahydro- ,N’s‘©\'(“ A
pyr—an-4-yl)-indole- )
1-s ulfonyl]- [}
berazamide
142 4-( 3-Phenyl-indole- Q0 C~(Tetrahydro- 460.96 72
1-s:ulfonyl)-N- ,“’SO\'(H D | fuan3y)
(temrahydro-furan- O 0 methylamine
13-y~Imethyl)-
lbenzamide
143 |[N-«(4-Cyano- N 14-Aminomethyl- 498.04 72
bemizyl)4-{3- OB% 5*0 benzonitrile
(cywclopentyl)-
incole~1-sulfonyl]-
wzamide
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Ex.
No.

Name

Structure

Amine

Mass spec= Reference

(M-+H)
except wheree
designated

Examples

144 NI<(4-Cyano-
benzyl)-4-(3-
cxyclopropyl-indole-
1 —sulfonyl)-

b enzamide

©N

4-Aminomethy]-

benzonitrile

455.92 70

145 4--(3-Cyclopentyl-
imdole-1-sulfonyl)-
I-(tetrahydro-
[oyran-2-ylmethyl)-
toenzamide

C-~(Tetrahydro-
pyran-2-yl)»-
methylamine

473.11 (M+) 72

146 [IN<(4-Amino-
ienzyl)-4-(3-
gohenyl-indole-1-
ulfonyl)-

enzamide

Jr =

4-Aminomethyl-
benzonitrile

482.07 (M1 72

147 |N-Isobutyl-4-(3-
(phenyl-indole-1-
sulfonyl)-

ibenzamide

isobutylamine

433.1598 70

148 N-Isoamyl-4-(3-
henyl-indole-1~
iulfonyl)-

benzamide

isoamylamine

447.1752 70
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PCX/UGS2004/039763

-M2-
Ex. Name Structure Amine Mass spwec }Reference
No. (M+H.) [Examples
except whmere
designateed
149 N-2— 2-methylbuty!l 447.1788 72
imetiaylbutylamine- O amine
l4~(3 ~phenyl-indole- O :
1-stu 1fonyl)- ° @ é_:';’
ben==amide NH
X
CH,
150 |-(Z -Cyclopropyl- o . C-(5-Fluoro- 450 70
indole-1-sulfonyl)- N-g . pyridin-2-y1)-
IN-(=S-fluoro- "_p'N methylamine
pyradin-2- “"?F
yimm ethyl)-
ben zamide
151 @4-(3-Cyclopropyl- 0 4-aminomethyl 439.1 70
ind «0le- 1-sulfonyl)- N-g . tetrahydropyran
IN-(tetrahydro- ?——2
pyr-an-4-ylmethyl)-
bernzamide
152 W4-(3-Cyclopropyl- 2-Isopropoxy- 827 70
inck ole-1-sulfonyl)- ZEN-E—O—{'_\_ ethylamine
IN-2-isopropoxy- °>_CH,
leth, y1)-benzamide e
153 [N-«(4-Cyano- 4-Aminomethyl- 491.994 72
bemnzyl)-4-(3- benzonitrile
ph enyl-indole-1- »E-@-f .
lsul fony])- ‘n@;‘g
lbenzamide N
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Ex.

Name

Structure

Amine

Mass spec

(M+H)
except wheres

designated

R eference

Examples

154

IN—(5-Fluoro-
p3~Tidin-2-
v1_amethyl)4-[3-
(teetrahydro-pyran-
4—yl)-indole-1-
#lzdfonyl]-
besnzamide

C5-Fluoro-
pyridin-2-y})-
methylamine

493.89

72

155

4—{[3-(Tetrahydro-
p-vyran-4-yl)-indole-
1 —sulfonyl]-N-
(t=etrahydro-pyran-
4- —ylmethy1)-

b enzamide

4-aminomethyl
tetrahydropyran

482.93

72

156

INJ-Cyclobutyl-4-[3-
(wtetrahydro-pyran-
4—-yl)-indole-1-
s—ulfonyl]-
leoenzamide

chlobutyl ammﬁ 438.98

72

157

I~JS-Fluoro-
oyridin-3-

s Imethyl)-4-[3-
(Ctetrahydro-pyran-
=1-yl)-indole-1-
|ssulfonyl}-
E>enzamide

C~(5-Fluoro-
pyridin-3-yl)-
methylamine

493.95

72

157a

-
&Cyclopropylmethyl
—4-(3-phenyl-
“indole-1-sulfonyl)-

benzamide

cyclopropyl
methyl amine

431.2

72
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Ex. Name Structure ~Amine Mass spec [Re=ference
No. M+H) [Ex<amples
except where
designated

157b rl-(3—Cyclopentyl— Q o} Pywridin-3-yl- [M-1 458 72

findole-1-suifonyl’- 08’% Hb meethylamine

IN-pyridin-3-

lylmethyl-

benzamide
157¢ B-(3-Cyclopentyl— o e i N- 452.1 72

lindole-1-sulfonyl ) ?O( O amimnopiperidine

o

IN-piperidin-1-yl— \

lbenzamide
157d 4-(3-Phenyl-indcmle- N- [460.1 72

1-sulfonyl)-N- Q (? am_ inopiperidine

= !
piperidin-1-yl- N—§=0
ibenzamide
(o) \‘I‘IH
O

*Dissolve the- purified compound in a minimumm amount of tetrahydrofumran, cool to
0 °C and treat- with 1-2 equivalents of anhydrcous HCI in THF and evapo-rate the
solvents to gi~ve the final HCI salt.

Example 1583
Resolution of Cis—N-(2-Hydroxy-cvclohexyl)-4-(3_-phenyl-indole-1-sulfonyl D)-benzamide

HO

Q.0 O QO(
5 'Q
N N
H

X
O,



WO 2005/066126 PCT/US2004/0=39763

-125-

Separate the t-itle compound by chiral chromatogsraphy (prep ChiralPak AD,
100%EtOH, 14 mL/mmain, analytical ChiralPak AD, 100%-4EtOH, 1.0 mL/min. Isome=r 1
retention time (analytical) 8.35 min LRMS: 475.06. Iseomer 2 retention time (analy=tical)

11.85 min LRMS: 4775.05.

5
Example 159
10 Separate the title compounds by chiral chromat-ography (prep ChiralPak AT D,
100%EtOH, 14 mL/min, analytical ChiralPak AD, 1000%EtOH, 1.0 mL/min. Isoromer 1
retention time (anal-ytical) 6.75 min LRMS: 489.10. L somer 2 retention time (anal_ytical)
9.55 min LRMS: 489.11.
15 Example 161

(3-Hydroxy-a_zetidin-1-y1)-[4-(3-phenyl-indole-N -sulfonyl)-phenyl]-methanowne
0.0 0
N's N
(O 1
Y,

Dissolve 1—Benzhydryl-azetidin-3-0l (250 mg-, 1.04 mmoL) in methanol (3.0 ml)

and add to PA(OHD»- (50 mg) under nitrogen. Degas reeaction vessel and purge wit-h 60 psi
20 H2(g). Repeat degoass/H; purge cycle again. Allow ®o stir under 60 psi Hp for 15 h.

Release reaction amd filter through celite with additio mal methanol. Evaporate mesthanol

to yield azetidin-3—ol as a liquid which is used withouat further purification.

Combine 4-(3-Phe=nyl-indole-1-sulfonyl)-benzoic aciad (200 mg, 0.53 mmol) and =azetidin-

3-0l (50 mg, 0.68 mmol, excess) in dichloromethane= (1.0 mL) and triethylamine (0.500
25  ml, 3.58 mmol, exxcess) and add benzotriazol-1-ylox=ytris(dimethylamino)phospl=onium
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hexfluorophosphate (BOP Reagent) (300 mg, 0.66 mmol, execess) at room temperature .

Stir for 30 minutes, load emtire reaction directly onto pre-pac=ked silica gel column and

purify by flash column chxromatography (EtOAc/Hexanes) to yield 167 mg of (3-

Hydroxy-azetidin-1-yl)- [4-~(3-phenyl-indole-1 -sulfonyl)-phemnyl]-methanone as a white>
5  foam (73%). LRMS: MEI+432.97.

Example 162
Methanesulfonic acid 1-[4-(3-phenyl-indole-1 -sulfonyl)-Wbenzoyll-azetidin-3-yl esteer

Q.0 ?

8
oo s
~S<
O 0 "> CH,

10 Prepare the title compoumd utilizing Methanesulfonic acid M -benzhydryl-azetidin-3-y 1

ester in the same procediare as above.

Example 163
Dimethyl-carbamic aci d 1-[4-(3-phenyl-indole~1-sulfonyM)-benzoyl ]-azetidin-3-yl &ster

0.9 ?
N’S—@_KN 0
g
15 CH,
Combine (3-Hydroxy-azetidin-1-yl)-[4-(3-pheny1-i_ndole-1-sulfonyl)-phenyl]-
methanone (95 mg, 0.21 9 mmol), triethylamine (0.200 mI ., 1.43 mmol, excess) and 4-
dimethyaminopyridine €5 mg, 0.04 mmol) in dichlorometinane (1.0 mL) and treat wikth
N,N-dimethylcarbamoy~1 chloride (0.050 mL) at room tem-peraiure. Stir for 15 h, lo=ad
20 directly onto pre-packed silica gel column and purify by flash column chromatograjohy
(EtOAc/Hexanes) to yield 82 mg of Dimethyl-carbamic accid 1-{4-(3-phenyl-indole—1-
sulfonyl)-benzoyl]-azetidin-3-y] ester as a white foam (74 %). LRMS: MH+ 503.977.

Example 164
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O o]

Add trifluoroacetic acid (2 mL) to [1-(4-fluoro-phenyl)-azetidin—3-ylmethyl]-
carboamic acid fert-butyl ester (135 mg, 0.482 mmol) causing much gas -evolution. Rotary
eva-porate the reaction solution (40 °C; azeotroping 3x with CH,Cly). Iissolve this
mat=erial in anhydr CH,Cl, (3 mL). Ad d 4-(3-Phenyl-indole-1-sulfonyl>-benzoic acid
(20%0 mg, 0.53mmol, 1.1 equiv), 1-(3-dimethylaminopropyl)-3-ethylcarloodiimide
hydrochloride (EDC; 140 mg, 0.73 mrmol, 1.5 equiv), and 4-(dimethyleamino)pyridine
(DM™AP; 270 mg, 2.3 mmol, 4.7 equiv-). After stirring 16 b, transfer th_e reaction solution
to & column of silica gel (80 mm x 20 xmm dia.) and elute (10-45% EtO_Ac/hex) to yield
31 mg (12%) of N-[1-(4-fluoro-phenyl)-azetidin-3-yimethyl]-4-(3-phernyl-indole-1-
sul=fonyl)-benzamide as a light-yellow foam. MS (m/e): 539.99 (M+13; 538.16 (M-1).

Example 165

Add 1-bromo-4-fluorobenzene (220 ulL, 350 mg, 2.0 mmol, 2.€ equiv) to a
m=ixture of (3-aminomethyl-azetidin- I -y1)-[4-(3-phenyl-indole-1-sulfomnyl)-phenyl]-
m. ethanone {446 mg, 1.00 mmol, 1 eq uiv), tris(dibenzylideneacetone)lipalladium(0)
(2.3 mg, 0.025 mmol, 0.025 equiv), 2—(di-rerr-butylphosphino)bipheny=1(15 mg,
0. 057 mmol, 0.050 equiv), and sodiuxn tert-butoxide (120 mg, 1.2 mmrol, 1.2 equiv) in
arahydr toluene (4 mL) and heat at 100 °C for 19 h. After cooling, tremnsfer the reaction
romixture through a 0.45-um filter disc to a column of silica gel (125 mxm x 25 mm dia.)
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and eluate (10-100% EtOAc/hex) to yield 98 mg (18%) of [3-[(4-fluorc-phenylamino)-
methy]-azetidin-1-yl]-[4-(3-phenyl-indcale-1-sulfonyl)- phenyl]-meth=none as a light-
yelloww foam. 'H NMR indicated pure dessired product. MS (m/e): 5<40.07 (M+1);
538.19 (M-1).

E—xample 166
[(R)-=3-(4-Fluoro-phenylamino)-pyrroliclin-1-yl]-[4-(3-phenyl-indole—1-sulfonyl)-phenyl]-

mnethanone
F

o8 o
BIS P oSt
O o]

Prepare the title compound by a similar method described for= [3-[(4-Fluoro-
phensylamino)-methyl]-azetidin-1-yl]-[4-(3-phenyl-indole-1-sulfonyl_)-phenyl}-methanone
usingz ((R)-3-Amino-pyrrolidin-1-yl)-[4-~(3-phenyl-indole-1-sulfonyl )-phenyl]-methanone
(334 ~1mg, 0.750 mmol) to isolate 35 mg (8.7%) of light-yellow foam . MS (m/e): 540.01
(M+1),

xample 167
[(S)—3-(4-Fluoro-phenylamino)-pyrroli_din-1-y13-f4-(3-phenyl-indole=-1 -gulfonyl)-phenyl]-

methanone

F

(322 &
O 0]

Prepare the title compound by aa similar method described for [3-[(4-Fluoro-
pheraylamino)-methyl]-azetidin-1-yl]-[_4-(3-phenyl-indole-1-sulfony])-phenyl]-methanone
usin g ((S)-3-Amino-pyrrolidin-1-y1)-[<13-phenyl-indole-1-sulfony_1)-phenyl}-methanone
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(334 mg, 0,750 mmol) to isolate 59 mg (15%) of ligh-t-yellow foam. MS (m/e)= 540.02
M+1).

Example 170
[3-[(6-Fluoro—pyridin-2-ylamino)-methyl]-azetidin-1 -yi]-[4-(3-phenyl-indole-1_-sulfonyl)- .
phenvl]-methanomae

R

P L
O o

Add 2 ,6-difluoropyridine (55 pL, 70 mg, 0.6 1 mmol, 2.0 equiv) to a so”lution of
(3-aminometlayl-azetidin-1-yl)-[4-(3-phenyi-indole- 1 -sulfonyl)-phenyl]-metha_none
(134 mg, 0.301 mmol, 1 equiv) and triethylamine (1220 uL, 87 mg, 0.86 mmol,. 2.9 equiv)
in 1,4-dioxan=e (3 mL) and heat at 80 °C for 16 h. MKass spec shows no desired product.
Add more triesthylamine (120 pL) and 2,6-difluorops/ridine (110 uL). After 322 h at 80 °C,
LC/MS shows a small amount of desired product. Add more triethylamine (2C00 pL) and
2,6-difluorop-yridine (110 uL). After 38 h, add more triethylamine (200 pl) amnd 2,6-
difluoropyrid_ine (110 pL). After 100 h, transfer the reaction solution to a coltymn of silica
gel (80 mm x= 20 mm dia.) and elute (50-65% EtOA</hex) to yield 65 mg (40%—%) of [3-[(6-
fluoro-pyridimn-2-ylamino)-methyl]-azetidin-1-yl]-[4--(3-phenyl-indole- 1-sulfomnyl)-
phenyl}-metlmanone as a white foam. MS (w/e): 54 1.02 (M+1); 539.17 (M-1 ).

Example 171
[4-(3-Pheny1-indole-1-sulfonyl)-phenyl]-[3~(pyrim 3 din-2-ylaminomethyl)-aze=tidin-1-vl}-

methanone

N\

/N?S(i(l(N /D/\ uj:l\jl
O o}



10

15

20

WO 2005/066126 PCT/JS2004/039763

-130-

Prepared the title compound by a similar met=hod as described for [%-[(6-Fluoro-
pyridin-2-ylamino)--methyl]-azetidin-1-y1]-[4-(3-phe=nyl-indole-1-sulfonyl)—phenyl]-
methanone using (3—aminomethyl-azetidin-1-yl)-[4-C3-phenyl-indole-1-sulffonyl)-phenyl]-
methanone (134 mg , 0.301 mmol) to isolate 56 mg (Z36%) of off-white foarm. MS (m/e):
524.01 (M+1).

Example 172

and

Example 173
1,1-Dimethyl-3— henyl-indole-1-sulfon

Add dimethys/lthiocarbamoy! chloride (350 m_g, 2.8 mmol, 12 equivto a
suspension of (3-anminomethyl-azetidin-1-yl)-[4-(3-p>henyl-indole-1-sulfon=yl)-phenyl]-
methanone (101 mg , 0.227 mmol, 1 equiv) and trietkaylamine (130 pL, 94 rmg, ¢.93 mmol,
4.1 equiv) in anhydr- CH,Cl, (3 mL). After stirring M 7 h, transfer the reacti on to a column
of silica gel (80 mm_ x 20 mm dia.) and elute (20-100% EtOAc/hex; 2% MeOH/CH,Cly)
to yield 15 mg (12%0) of 1,1-dimethyl-3-[1-[4-(3-phenyl-indole-1-sulfonyl »-benzoyl]-
azetidin-3-ylmethyl ]-urea as a white foam. The starsting dimethylthiocarba—moyl chloride

contains some dimerthylcarbamoyl chloride.
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Elute the column of silica gel with more polar solvent (20% MeOH/CH,Cl) to
give the thiourea along with triethylamine hydrochloride. Disssolve this material in
CH,C), and wash with satd aq NaHCOs. Dry the organic layer (anhydr MgSO,) and
rotary evaporate (40 °C) to yield 30 mg (25%) of 1,1-dimethy~1-3-[1-[4-(3-phenyl-indole-
1-sulfonyl)-benzoyl]-azetidin-3-ylmethyl]-thiourea as a tan fcmam.

) Example 174
3-[(4-Fluoro-benzylarnino)-methyl]-azetidin-1-y1]-[4-(3-p=henyl-indole-1-sulfonyl)—

henyl]-methanone

i
N’S /D/\N
— N H
F
() °

Add 4-fluoroben=zaldehyde (26 uL, 31 mg, 0.25 mmod, 1.0 equiv) to a solution. of
(3-aminomethyl-azetidin-1-yl)-[4-(3-phenyl-indole-1-sulfony.1)-phenyl]-methanone
(112 mg, 0.251 mmol, 1 equiv) in MeOH (1 mL). After a feww minutes, observe white=
precipitate. After 1 h, add H,0 and extract the reaction mixtwure with CHCl3 (3x).
Combine the organic lay ers, dry and rotary evaporate (40 °CD) to give 120 mg of imine= as
a colorless film. Dissolve the imine anhydr THF (2 mL) and_ add sodium
triacetoxyborohydride (80 mg, 0.38 mmol, 1.5 equiv) . Aftem 19 h, quench the reactio-n
mixture with satd aq NaFICO; (5 mL) and extract with EtOA_c (5 mL). Dry the organIic
layer (anhydr MgSQy) and rotary evaporate (40°C). Transfe=r the resultant colorless o il to
a column of silica gel (60 mm x 12 mm dia.) and elute (2% MicOH/CH,CL) to yield
54 mg (39%) of [3-[(4-fluoro-benzylamino)-methyl]-azetidir-1-yl]-[4-(3-phenyl-indo-le-
1-sulfonyl)-phenyl]-methanone as a white foam. MS (m/e): 553.96 (M+1).

Example 175
3-phenyl-indo_le-
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(o}

O
« TR R o

Add 1-bromo-4-fluorobemzene (110 uL, 180 mg, 1.0 m—mol, 2.0 equiv) to a
mixcture of N-azetidin-3-yl-4-(3-pshenyl-indole-1-sulfonyl)-ben—zamide (216 mg,
0.5 Ol mmol, 1 equiv), tris(diben=zylideneacetone)dipalladium(0) (12 mg, 0.012 mmol,
0.0 25 equiv), 2-(di-tert-butylphoesphino)biphenyl (8 mg, 0.03 rmmol, 0.05 equiv), and
socdium fert-butoxide (58 mg, 0.650 mmol, 1.2 equiv) in anhydr toluene (2 mL). Heat the=
rea_ction mixture at 100 °C for 1= h. After cooling, dilute the r~eaction mixture with
CTE,(1, and transfer through a 0. 45-pm filter disc to a column  of silica gel (80 mm x
20 mm dia.) and elute (10-35% EEtOAc/hex) to yield 63 mg (2<3%) of N-[1-(4-fluoro-
phenyl)-azetidin-f&-yl]-4—(3-pher1y1—indole-1-smfonyl)-benzam_ide as a white solid.

F

Example 176
33-[4-(3-Phenyl-indole-1-sulfo nyl}-benzoylamino}-azetidine—1-carboxylic acid methyl

ester

0 0

e |
— §

Add methyl chloroformamte (60 pL, 73 mg, 0.78 mmol, 3.1 equiv) to a suspensiomn
of N-azetidin-3-yl-4-(3-phenyl-i ndole-1-sulfonyl)-benzamide (108 mg, 0.250 mmol,
1 e2quiv) and triethylamine (140 pL, 100 mg, 1.0 mmol, 4.0 eqguiv) in anhydr CH>Cl>
(3 mL). Observe a vigorous gass evolution. After stirring 4 h, rotary evaporate the
re=action solution. Transfer the resultant material to a column  of silica gel (80 mm x
20- mm dia.) and elute (20-60% EtOAc/hex) to yield 84 mg (6 9%) of 3-{4-(3-phenyl-
inclole-1-sulfonyl)-benzoylamin_o]-azetidine-1-carboxylic acidll methyl ester as an off-
winite foam. MS (m/e): 489.96 (M+1); 488.09 (M-1).
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-1-[4-(3-Phenyl-indole—

Prepare the title compound by a similar method descr—ibed for 3-[4-(3-phenyl-
indole-1-sulfonyl)-benzoylarmino]-azetidine-1-carboxylic aci=d methyl ester using (RO-3-
amino-pyrrolidin-1-y1)-[4-(3—phenyl-indole-1-sulfonyl)-phen-yl]-methanone (111 mg._
0.249 mmol) to isolate 98 mgz (78%) of white foam. MS (m/ee): 503.98 (M+1); 502.-09
M-1).

Example 178
1{S)-1-[4-(3-Phenyl-indole—1-sulfonyl)-benzovl}-pvrrolidin—3-ylj-carbamic acid menthyl

ester

o 0
o o
P /8
N O
- ©\(Qn
L2 ’

Prepare the title comgoound by a similar method descr=ibed for 3-[4-(3-phenyl—

indole-1-sulfonyl)-benzoylarmino)-azetidine-1-carboxylic aci”d methyl ester using ((S)-3-
amino-pyrrolidin-1-yl)-[4-(3 -phenyl-indole-1-sulfonyl)-phermyl]-methanone (111 mg_,
0.249 mmol) to isolate 97 mg (77%) of white foam. MS (m/"e): 504.00 (M+1); 502.€09
(M-1).
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Example 179
[1-[4-(3-Phenyl—indole-1-sulfonyl)-benzoyl}-azetid _in-3-yl-methyl}-carbamic acid methyl

ester

QP 9

/N/S N/D/\H/U\O/C%
O o

~ Prepare the title compound by a similar metlod described for 3-[4-(3-plaenyl-
indole-1-sulfonyT)-benzoylamino]-azetidine-1-carboxylic acid methyl ester usirg (3-
aminomethyl-azetidin-1-y1)-[4-(3-pbenyl-indole-1-ssulfonyl)-phenyl]- methanore
(111 mg, 0.249 mamo]) to isolate 99 mg (79%) of winite foam. MS (m/e): 504.002 (M+1);
502.15 (M-1).

«

Example 180
[1-[4-(3-Pheny1-indole-1-sulfonyl)-benzoyl]-azet din-3-yl]-carbamic acid mesthyl ester

o
7™

QL
S

N
.

Prepare the title compound by a similar metto0d described for 3-[4-(3-plmenyl-
indole-1-sulfonyl )-benzoylamino]-azetidine-1-carbcaxylic acid methyl ester usimag (3-
amino-azetidin-1 -yl)-[4-(3-phenyl-indole-1-sulfony®)-phenyl]-methanone (111 mng,
0.249 mmol) to isolate 99 mg (79%) of white foam. MS (m/e): 489.99 (M+1); 488.04
M-1).

Example 183
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Combine N-(4-fluoro-benzyl)-4-(3-iodo-indole-1-sul fonyl)-benzamide 3#00 mg,

0.56 mmol, 1 equiv), 3-tributy-Istannylpyridine (Frontier Scimentific®; 90%; 230 nmg (0.90)

5 =210mg, 0.56 mmol, 1.0 equLiv), and tetrakis(triphenylphossphine)palladium(0) (100 mg,
0.087 mmol, 0.15 equiv) in de=oxygenated toluene (3 mL) armd heat at 100 °C for= 18 h.
Transfer the reaction solution —to a column of silica gel (125 mm x 25 mm dia.) zand elute
(0-70% EtOAc/hex) to yield 7°3 mg (27%) of free amine as ean orange oil. Dissomlve this
material in MeOH (5 mL) and_ add 12 M aq HCI (2 drops). “Rotary evaporate thilis solution

10 (40 °C) to yield 78 mg (27%) of N-(4-fluoro-benzyl)-4-(3-p_yridin-3-yl-indole-1 -

sulfonyl)-benzamide hydrochl oride as a brown glass. MS (mw/e): 485.95 (M+1)m;484.10
(M-1).

Example 184
15 N-(4-Fluoro-benzy1 )-4-(3-pyridin-2-vl-indole-1 -ssulfonyl)-benzamide

hydrochloride
-HCl Q0

= N
o

Prepare the title compeound by a method similar to F=xample 183 using 2 -
tributylstannylpyridine (Frontier Scientific®; 85%; 250 mg  [0.85] = 210 mg, 0.8 mmol,
20 1.0 equiv) to isolate 109 mg (37%) of yellow glass. MS (mu./e): 485.96 (M+1); 484.10
M-1).
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Example 185

N-(4-Fluoro-benzyl)-4-[3-(6-me=thoxy-pyridin-3-yl)-indole- 1 -sulfonyl]-benzamide
’ H,C.

O
7 N

o '
ol

F
5 Combine N-(4-Fluoro-benz=y1)-4-[3-(4,4,5,5-tetramethyl -[1,3,2]-dioxaboralan-2—

yl)—indole-1-sulfonyl]-benzamide (€.534 g, 1.0 mmol), 5-Bronmo-2-methoxy pyridine
(0.155mL, 1.2 mmol) and PdCL(dpopf).CH2Cl, (.088g, 0.07 mnol) in dry DMF(40 mL) .
Ad-d2M Na;COs (1.40 mL, 2.8 mrr=ol) and heat under N at 100°C for 4 h. Stir overnighht
at zambient temperature. Pour the re- action mixture into EtOAc-E$O, separate, extract

10  sev-eral times with H,O and wash wwith brine . Dry the EtOAc (MgSOy4) and filter throug=h
cel-ite®. Evaporate and chromatogr=aph using a hexane-EtOAc gzradient 0-100% EtOAc —to
give 0.347g(67%) of the desired co-mpound. MS (M+1) 516;(VE-1) 514.

WN-Z /

Iz

15

Combine N-(4-Fluoro-benz=yl)-4-[3-(4,4,5,5-tetramethy 1-[1,3,2]dioxaborolan-2~
y1)—indole-1-sulfonyl}-benzamide ( 150 mg, 0.28 mmol), 5-Bror-no-2-fluoro-pyridine (0. 05
ml_, 0.56 mmol), CsF (212 mg, 1.4- mmol) and Pd(Ph3P)4 (32 g, 0.028 mmol) in 1.0 L,
20 DNAF and 0.100 mL of water. Evaccuate the reaction vessel andik place under an
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atmosphe-re of nitrogen. Heat the resulting re=action at 90 degrees 12 h_. Load the reac#tion

directly omto silica gel and purify by flash collumn chromatography (Et-OAc/ Hexanes)- to
yield 98 mng of white foam (70%) LRMS: M+ 504.02.

5 . Exampole 187
-N-(4-fluoro-be;

Combine N-(4-Fluoro-benzyl)-4-[3-(4A-,4,5,5-tetramethyl-[1,3,2] -dioxaboralan-2-
yb-indole —1-sulfonyl]-benzamide (0.534 g, 1 .0 mmol), 2-bromo-5-chlcro-thiophene
10 (0.012 mL_, 1.1mmol), PdCly(dppf), CH2Cl, (-051g, .069 mmol) and K(OAc (0.294g, 3.. 0
mmol) in -dry DMF (22.0 mL) under N; heat &and stir at 100° C for 16 h_. Cool to ambiemt
temperatu-re and pour into a mixture of EtOA-H;0. Separate and extraact the EtOAc
several tirmes with H;O, wash with brine and «dry(MgS04). Filter and e~vaporate to an ©Oily
residue. Pwurify the product by chromatograph -y using a hexane-EtOAc gradient 0-100%0
15 EtOActo give 0.209 g(40%) of a viscous oil. TOF MS (M-1) 523.0332=.

amp_le 188
4-( 3-Cvyclopropropyl-indole-1-sulfony-1}-N-(4-fluoro-benzyl)-be nzamide

F

20 Co-mbine N-(4-fluoro-benzyl)-4-(3-iodk o-indole-1-sulfonyl)-ben=zamide (0.50 g,
0.94 mmolL), cyclopropylboronic acid (0.24 g, 2.8 mmol), tricyclohexylpohosphine (0.05< g,
0.18 mmoL), potassium phosphate (0.70 g, 3.3@0 mmol), and palladium a cetate (0.02 g,
0.09 mmol. ) in a mixture of toluene (15 mL) aiad water (0.4 mL). Heat to 100 °C under
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nitrogzen for 18 hours, filter through celite, and wash solids with EtC®Ac. Wash EtOAc
with ssaturated NaHCO3 (30 mL), theen dry with Na;SO4, and concen trate under vacuum.
Purif=y by flash column on silica gel eluting with 0 — 50% EtOAc in Thexanes to give the
title ccomapound (0.25 g, 60%). MS (FES) 449.2 (M+1)+, 447.4 (M-1-.

Combine N-(Fluoro-benzyl) -4-(3-iodo-indole-1-sulfonyl)-benzamide (0.534g,
1.1m_mol), thiophene-3-boronic acicl (0.154g, 1.25 mmol), PACL(dpepf). CH2Cl2
(0.10smmoland 2 M Na;CO; (1.32 mL)l, 2.64 mmol) respectively &n dry DMF (40mL)
unde—x N,. Stir and heat at 81° C uncler N, for one and a half hours . Cool to ambient
temp erature and stir overnight. Pousr the reaction into EtOAc (150m 1) and extract with
H,O (3x 150 mL). Wash with brine, separate and dry the organic la=yer (MgSOa). Filter
throumgh celite and evaporate the filtrate on the rotary evaporator. Chromatograph using a
hexamne- EtOAc gradient from 0-100% EtOAc to give 0.352 g (71%) of the desired
compoound as and off white solid ML S(ES+) (M+1) 491.0; (M-1) 490.10.
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Add N- (4-Fluoro-benzyl)-4-(3-modo-indole-1-sulfonyl)-be=nzamide (268 mg .,
0.0.50- mmol), 2-chlorophenylboronic acid (78.2 mg, 0.50 mmol), PdCl> (dppf).CH2=Cl>
(41 mgg, .05 mmol) and 2M Na,COs ( 0. 55mL, 1.1 mmol) respecti-vely to DMF (15.60mL)
at amb>ient temperature under N. Heat tthe reaction to 100° C for 1.6 h. Cool the reac=tion
to amb>ient temperature and pour into a ¥,0- EtOAc mixture (2008mL/100mL). Sep=arate
the Et®AC, extract several times with H ;0 and wash with brine. IDry (MgSOy), filte=r and
evapoxate the filtrate. Purify the crude mnaterial on silica gel using  a gradient hexane=-
EtOA system to give 0.155g(60%yield) of 4-[3-(2-chloro-pheny~1)-indole-1-sulformyl]-N-
(4-fluoro-benzyl)-benzamide: Mass spectrum (m/e)®M-1) 517.0°787.

Combine N-(4-Fluoro-benzyl)-4--(3-iodo-indole-1-sulfony1)-benzamide (300 mg,
0.56 mmmol), 2-Fluoro-3-boronic acid-ps/ridine (140 mg, 1.12 mmeol), CsF (170 mg, 1.12
mmol>) and Dichlorobis(triphenylphosplnine)palladium (100 mg, O».14 mmol) in diox<ane
(2.0 L) and water (0.200 mL). Evacuaate the reaction and place ~under a nitrogen
atmos-phere. Heat the resulting reactiorm in an 80 degree oil bath f=or 15 h. Cool the
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reaction and filteer through a short pad of silica ge=1 with additional ethyl acestate.
Evaporate and peurify by flash column chromatog=zraphy (EtOAc/Hexanes) t-o yield 141 mg
of an off white £=oam (50%) LRMS: MH+ 503.92.

Prepare mthe following sulfonamides in Tamble 3 using methods simil ar to the noted

reference examjy—les.

Table 3
Ex Final Structure Name MS data(nm/e) [Reference
No. (M+H) Examples
194 o N-(4-¥Fluoro-benzyl)- 486.13 189
- 4-(3 -pyridin-4-yl-
~N T\
| P SQN indoe-1-sulfonyl)-
: go oenzamide
195 N~(4-_Fluoro-benzy])- 512.73 189
F o} Q)_(/] 4-(3—thiophen-2-yl-
\O\/N)\\Q\ N s~ | indo Te-1-sutfonyl)y
H g\ 0 Toenzamide
196 Q N-(4-Fluoro-benzyl)- 503.12 189
4-¥3~2-fluoro-
._'N/ﬁj@\ N ) Q phemyl)-indole-1-
o,,s\\o F sulfomyl]-benzamide
197 Q N~(4- Fluoro-benzyl)- 501.2 190
) 4- {3<3-fluoro-
H”/t@\ ) / Q phe-nyl)-indole-1-
o/,s\\o F | sulfonyl)-benzamide
F
198 o N-(4—Fluoro-benzyl)- 503.1 189
- Q O ¢l 4~ [3-(4-fuoro-
N J phe-nyl)-indole-1-
o/,%o sulfomyl]-benzamide
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Ex

Iinal Structure

“Name

MS data(m/e) Refererrcq

(M+H)

Examples

199

N-(4-F1_uoro-benzyl)-
4-(3—furan-3-yl-
indole -1-sulfonyl)-

be=nzamide

475.11

189

200

N-(4-FRuoro-benzyl)-
4-(3-o-molyl-indole-1-
sulfonsyl)-benzamide

499.1

189

201

4-[3 —(4-Chloro-
phenyl)-indole-1-
isulfony—1)-N-(4-fluoro-
Eoenzyl)-

besnzamide

517.08

189

4-[3-~ -(3-Chloro-
phen—yl)-indole-1-
Ftﬂfony-l]-N-(4-ﬂuoro-
benzy>1)-benzamide

437.13

189

203

N-(4-F" luoro-benzyl)-
4-(3-iseoquinolin-4-yl-
indole=-1-sulfonyl)

b enzamide

534.13

185

205

N-(4-Fluoro-benzyl)-
4—(3-m-toly1—indole-l—{
sulfon_yl)-benzamide

499.15

187
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N o.

Final Structure

MS deata(m/e) [Reference |
M+H)

Examples

206

F N

N-(4-Fluoro-benzyl)-
4-[3-(3-methoxy-
_phenyl)-indole-1-

sulfonyl]-benzamide

51514 187

2€8

N-(4-Fluoro-benzyl)-
4-(3-furan-2-yl-
indole-1-sulfonyl)-
benzamide

47 5.11 189

249

N-(4~fluoro-benzyl)-
4-[3-(5-methyl-
thiophene-2-yl)-

indole-1-sulfonyl]-
benzamide

505.1 189

IN<(4-fluorobenzyl)4-
(3-p-tolyl-indole-1-
sulfonyl)-benzamide

499.15 185

2.1

N-(4-Fluoro-benzyl)-
4-(3-quinolin-6-yl-
indole-1-sulfonyl)-

benzamide

536.14 185

212 o

4-[3-(4-
Dimethylamino-
phenyl)-indole-1-
‘onyl]-N-(4-fluoro-
benzyl)-benzamide
hydrochloride*

550 185

213

N-{4-Fluoro-benzyl)-
4-[3-(3-fluoro-~
pyridin-4-yI)-indol-1-
sulfonyl]-benzamide

MH—503.96 186
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Ex Final Structure Name MS data(m/e) Reference |
No. . M+H) Examples

*Disso 1ve the purified compound in a sminimum amount of tetrahyedrofuran, cool to
0 °C armd treat with 1-2 equivalents of zanhydrous HCl in THF, evapoorate the solvents
to give the final HCI salt.

5 Exarmmple 214
imid# n-2-yl-indole-1-sulfonyl

S
Stir e mixture of N-(4-fluoro-benzyl )-4-[3-(4,4,5,5-tetramethyl-[ 1,3,2]-
dioxaboralarn-2-yl)-indole-1-sulfonyl]-benzzamide (0.200g, 0.374 mmole=s), 2-bromo-

10 pyrimidine (€0.282g, 1.872 mmole), Tetrakis- (triphenylphosphine)palladimm(0) (0.043g,
0.0374mmolL es), Cesium Fluoride (0.282 g, 1.872 mmole) in dioxane un—til reaction goes
to completio nat 90°C. Concentrate the reaction and purify via column cchromatography
using a mixture of EtOAc and Hexanes to gTive 0.049g of solid material =(yield =27%):
Mass Spectrwum (m/e): 485.09 (M").

15
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Prepare the title compound by a similar metheod of N-(4-Fluoro-benzyl)—4-(3-
pyrimidin-2-yl-indole-1-sulfonyl)-benzamide using S-bromo-pyrimidine (0.118 g, 0.748
mmoles) to isolate 0.070g of solid (yield = 95%). M_ass Spectrum (m/e): 486.1 (M™).

5 Example 216
N-(4-Fluoro-benzyl)-4-(3-pyrimidin-5-yl-indole—1-sulfonyl)-benzamide: clmloride

cr 13
Stir N-(4-Fluoro-benzyl)-4-(3-pyrimidin-5-yl—indole-1-sulfonyl)-benzan—ide
(0.C41g, 0.084ramolc) in dioxane with 1 N HCI until completion and remove soivent to
10  isolate 0.026g (Yield =61%).

Example 217

15 Degas DMF with N; for 30 minutes. Add 2-tri butylstanny! pyrazine (0.21_4g, 0.58
mmol), N-(4-fluoro-benzyl)-4-(3-iodo-indole-1-sulfornyl)-benzamide 0.300g, 0.5 -6 mmol)
and tetrakis(triph enylphosphine)Pd(0) (0.100g, .086 mmmol) to DMF(5.0ml). Hea® and stir
at 100° under N> for 16 h. Pour the reaction mixture imnto H,0-EtOAc. Separate t-he
EtOAc layer and extract several times with H,0, washa with brine , dry(MgSO,) zand filter

20  through celite. Remove the solvent on the rotary evap orator to give an oil.



10

15

20

25

W € 2005/066126 PCT/US2004/039763

-145-

Chromatograph on the chromatron Lasing a 1mm plate and elute witTh 1%CH;0H-CH;Clz
to give the title compound .Mass speectrum (m/e) (M+H) 487.1240; found: 487.1220.

‘Example 218
N-(4-Fluoro-benzyl)-4--(3 -phenyl-indole-1-sulfonyl)-toenzamide

98
N
0-$ F
N
o)

In a 100mi RBF combine 4—{3-phenyl-indole-1-sulfonyl}-beenzoic acid (2.5g, 6.62
mamol) and THF (25ml). Cool the s-olution in an ice water bath and_ add 4-
methylmorpholine (0.73ml, 7.29 mmmol) follow by the portion wise= addition of CDMT
(1.16g, 7.29 mmol). Stir the solution in an ice water bath for one h_our. Add dropwise, a
solution of 4-fluorobenzylamine (O».83ml, 7.29mmol) in THF (8ml) to the reaction at 0°C.
S tir the solution at 0°C for five hotars, and quench with 1IN HCI (5#0ml). Extract the
resaction MTBE (2X50ml), filter arad wash with saturated aqueous sodium chloride
(550ml). Dry the organics over mag-nesium sulfate, filter and concemntrate to give N-(4-
fLuoro-benzyl)-4-(3-phenyl-indole—1-sulfonyl)-benzamide (2.43g) as a white solid.
HPLC=95.5%, MS (ESI) mv/z obse=rved 485.1334 calculated 485.1 335 (M+H).

Dissolve 4 g of N-(4-fluoro-benzyl)-4-(3-phenyl-indole-1- sulfonyl)-benzamide
im 15mL of absolute ethanol. As thhe sample wetted, sonicate and =observe crystallization.
Collect a powder diffraction patter—n on these crystals. Characteriz=e the crystals as having
a melt onset beginning at 140 °C.

Example 219
4-(3-Cvyclopentyl-indole-1 -sulfonyl)-N-(tetrahydro-pyran—4-yl)-benzamide
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Stir a so=lution of 4~(3-cyclopentyl-indole-1-ssulfonyl)-benzoic acid (19.0= g, 51.43
mmol) in anhy3rous THF (250 mL), cool to 5 ° C, add N-methylmorpholine (5.:8 mL,
52.72 mmol) armd 2-chloro-4,6-dimethoxy-1,3,5-tria=zine (CDMT) (9.0 g, 51.34 —mmol).
Stir the mixtures at 0-5 ° C for 1 b, add a solution of 4-aminotetrahydro- pyran (S8 g,
57.36 mmol) inm dry THF (75 mL) via dropping funrael. Bring the mixture to rocom
temperature, stiir for 3 h, and cool back down to 5 © «C. Stir the mixture and add IN HCl
(250 mL), add whe resulting solution to a separatory funnel, and extract with ethmyl acetate
(250 mL). Sep-arate the layers, wash the organic layer with brine (250 mL), ancd combine
the aqueous laysers and extract with ethyl acetate (250 mL). Combine the orgarics and
wash with satu—rated aqueous sodium bicarbonate (4-00 mL) and dry the organic- layer over
sodium sulfate—. Concentrate to give a foam, dissolve in minimum methylene chhloride,
and add to a bieotage flash 65M cartridge. Elute witth 3:2 hexanes / ethyl acetates to
provide the ma_jor product as a foam, and dry (20 nmm Hg, 40 °C) to give a whitke powder
of pure produc—t (20.3 g, 87%); MS (ESI) m/z 453 Cm+H).

Example 220
4-(3-Cyclopentyl-indole-1-sulfonyl)-N-( tetrahwdro-pyran-4-ylmethyl)-ben_zamide
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Stir a stir solution of 4-(3-cyclopentyl-indole-1—sulfonyl)-benzoic . acid (19.0 g,
51.43 mmol) in anhycirous THF (250 mL) cool to S °C —under N; add N-m- ethylmorpholine
(5.8 mL, 52.72 mmol ") and 2-chloro-4,6-dimethoxy-1,3 _5-triazine (CDMT ) (9.0 g, 51.34
5 mmol). Stir the mixtmure for 1 h and add a solution of 4 —aminomethyltetra " hydropyran (6.6
g, 57.34 mmol) in dryw THF (75 mL) by dropping funne=l. Warm the mixtu: wre to room
temperature and stir £or 3 h. Cool the mixture to 5 °C, -add 1IN HCI (250 rlL) and
partition the resultingz solution with ethyl acetate (250 rmlL). Extract the o—rganic layer with
aqueous saturated soclium bicarbonate (250 mL), brine (250 mL), and dry— over sodium
1.0 sulfate. Concentrate —to give a foam, dissolve in minimum methylene chlcoride and add to
a flash 65 M cartridge=. Elute with 3:2 hexanes / ethyl eacetate to give the mmajor product as
a solid, filter from he—anes, and dry (20 mam Hg, 40 ° CC) to give the homcogeneous white
solid (20.5 g, 85%); MS(ESI) m/z 467 (m+H).

1.5 Example 221
4-(3-Cyclopentyl-indole-1-sulfonyl)-N-(4-f1 uoro-benzyl)-benz—amide

Charge a 500 mL 3-neck roundbottom flask eqmuipped with overhe=ad stirrer,
temperature probe, dwropping funnel, and N, line with 4-(3-cyclopentyl-inadole-1-sulfonyl)-
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benzoic acid (7.8 _g, 21.1 mmol) in anhydrous THF @100 mL). Cool thee solution and stir
at 0 ° C and add N&-methylmorpholine (NMM, 2.4 ml, 21.8 mmol) andl 2-chioro-4,6-
dimethoxy-1,3,5-t-riazine (CDMT, 3.7 g, 21.1 mmol ). Stir the mixture for 1hat0°C and
add a solution of <}-fluorobenzylamine (2.7 mlL, 23.6€5 mmol) in anhydrcous THF (30 mL)

5 over 10 minutes v_ia dropping funnel. Bring the restalting suspension to room temperature
and stir for 3 h. C2o0l the mixture to 0 ° C and treat wwith 1N HCI (100 senl). Add ethyl
acetate (100 mL) =and separate the layers. Dry the omrganic layer over scodium sulfate and
concentrate to a re=sidue which was held aside at thiss point.

Repeat the reac—tion exactly as outlined above usimng 4-(3-cyclopenty—1-indole-1-

10 sulfonyl)-benzoic acid (8.8 g, 23.82 mmol), NMM (2.7 mL, 24.5 mmollR), CDMT (4.2 g,
23.9 mmol), 4-flucrobenzylamine (3.1 mL, 27.1 mmnmol) and anhydrous THF (160 mL).
Following reactior and workup as previously descrillbed, obtain the crucle organic residue
(similar, albeit lesss pure) TLC profile (3:2 hexanes / ethyl acetate) to thuat from the initial
reaction. Indepenciently chromatograph the two org=anic extracts (biotagpe 65M, 5% ethyl

15 acetate in toluene) to provide in both cases separati o—n of the major com_ponent. Pool the
appropriate fractio—ns at this point and concentrate to a white foam. Dry— the foam (20 mm
Hg, 40 ° C) to prowwide a white powder (14.6 g, 68%0) ; MS(ESD m/z 4777 (m+H).
Dissolve 20 mg 4-&3-cyclopentyl-indole-1-sulfonyl )—N-(4-fluoro-benzy1)-benzamide
in isopropyl ether, though a small amounf of oil remzained at the bottom. . Vigorously stir

20  the sample until ev—aporation occurs and a white poweder forms: onset of ™ melting is 113°C.

Example 222

25 Make a 242__7 mg/ml solution of N-(5-fluoro—pyridin-3-ylmethy1)-4-(3-phenyl-
indole-1-sulfonyl)-toenzamide in methanol. Allow thes solution to evapomrate to dryness:
onset of melting at ~131 °C.
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Example 223

5 Add to a s tirring mixture of 4-(3-phenyl-indeole-1-sulfonyl)-benzoic ac3d (5.0 g,

13.25 mmol) and 2-aminomethyl-S-fluoropyridine (Cdihydrochloride) (2.9 g, 1<4.57 mmol)
in anhydrous methhylene chloride (60 mL), EDCI (3 -8 g, 19.82 mmol) and 4-D-MAP (6.0
g, 49.10 mmol). SStir the resulting solution overnigint at room temperature, coracentrate to
a paste, and partit ion between ethyl acetate (10C X ), water (100 mL}, and brEne (100

10  mlL). Dry the org anic layer over sodium sulfate ancd concentrate to an oil. Disssolve the
oil in methylene c=hloride and add to a biotage 65 ca=rtridge. Elute with 1:1 eth_yl acetate /
hexanes to provid_e isolation of the pure 3 (N-(5-Flumoro-pyridin-2-ylmethyl)-4—(3-phenyl-
indole-1-sulfonyl)-benzamide as a solid, 5.7 g (89%5):'"H NMR(MDMSO0-ds) 8 9 .32 (t, J=
5.9 Hz, 1H), 8.46 (d,J=2.9 Hz, 1H),8.20 (d, J= 8 .3 ¥z, 2H), 8.12 (s, 1H), 803 (m, 3H),

15 7.82(d,J=7.8H.z 1H),7.72(d,J=6.8 Hz, 2H), 7 .62 (dt, J=2.9, 8.8 Hz, 1HH), 7.50(t,J=
7.3 Hz, 2H), 7.39 (m, 4H), 4.50 (d, J= 5.9 Hz, 2H);. MS(ESI) m/z 486 (m+H)».

Example 224—

20
Add to a stirring mixture of 4-(3-phenyl-indeole-1-sulfonyl)-benzoic ac3d (5.0 g,

13.25 mmol), and 2-aminomethyi-4-fluoropyridine =(2.9 g, 14.57 mmol) in anhmydrous
methylene chloridle (60 mL) EDCI (3.8 g, 19.82 mnol) and 4-DMAP (6.0 g, 4-9.10

mmol). Stir the resulting solution overnight at roon temperature and concenti—ate to an
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oil. Partition the oil between ethyl acetate (100» mL), water (100 mL), and brine (100
mL). Combime the aqueous layers and back-ex -tract with methyylene ckloride (100 mL)
and dry the organics over sodium sulfate. Concentrate to give an oil aand dissolve in
methylene chaloride and add to a biotage 65 carstridge. Elute with 3:2 ethyl acetate /
hexanes grad_ually increasing to 4:1 ethyl acetaste/ hexanes to give the major product as a
foam which i_s found to be homogeneous 3 (N-€& 5-Fluoro-pyridin-3-ylrmethyl)-4-(3-
phenyl-indolee-1-sulfonyl)-benazmide 5.6 g (87 %); 'HNMR (DMSO—ds) § 9.28 (t, J=
59 Hz, 1H), 844 (d,J=2.9 Hz, 1H), 8.39 (s, & H), 8.19 (d, /= 8.8 H=, 2H), 8.12 (s, 1H),
8.04 (d, J= 8.3 Hz, 1H), 8.00 (d, /= 8.3 Hz, 2KEJ), 7.82 (d,J= 7.8 Hz, 1H),7.72(d,J=
7.3 Hz, 2H), 7.60 (m, 1H), 7.49 (t,J=7.3 Hz, 2H), 7.39(m, 3H), 448 (d, J=5.9 Hz,
2H); MSES]) mv/z 486 (m+H).

amples 226
N-(4-Fl~uoro-benzy)-4-(3-phenyl-pyrrolo [ 2.3-b]pyridine- 1-sulfo nyl)-benzamide

F
T O~ &
S N N
Slowly add 3-phenyl-1H-pyrrolo[2,3-b_Jpyridine (178mg, 0.91 Smmol, 1.0eq)asa
2ml DMF so- lution to a flask under N> contain-ing potassium tertbuto=xide (108mg,
0.961mmol, 1.05 eq)in 1ml DMF solution. St=ir solution for 5 minutess. Slowly add 4-(4-

Fluoro-benzsylcarbamoyl)-benzenesulfonyl chleoride (300mg, 0.915 m mol, 1.0 eq) as a
3ml DMF so-lution. Stir reaction for 18 hours &at room temperature. SStrip reaction of

solvent and pourify on silca gel chromatographse to give N-(4-Fluoro-twenzyl)-4-(3-phenyl-
pyrrolo[2,3-bb]pyridine-1-sulfonyl)-benzamide (82mg, 18 % yield). Mlass Spectrum (m/e):
485.94 (MH—).

Example= 228‘
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Slowly add 1-(1H-Indol-3-yl)-2-pipeeridin-1-yl-ethanone (199mg, 0.821 mmol, 1.0
eq) ass a 2ml DMF solution to a flask undesr N containing sodium hydri. de (36mg, 60wt%
on oill, 0.903mmol, 1.1 eq) in 2ml DMF soRution. Stir solution for 5 mimnutes. Slowly add
4-(4-Fluoro-benzylcarbamoyl)-benzenesulfony] chloride (296mg, 0.903- mmol, 1.1 eq) as
a 3mi DMF solution. Stir reaction for 18 h ours at room temperature. S—trip reaction of
solvemt and purify on silca gel chromatograaphy to give N-(4-Fluoro-bernzyl)-4-[3-(2-
piperidin-1-yl-acetyl)-indole-1-sulfonyl}-benzamide (249mg, 57 % yiel-d). Mass Spectrum
(m/e) : 534 (MH+).

Exammple 229
4-(3-Cyclohexyl-indole-1-sulfomyl)-N-(4-fluoro-b 1)-berzamide

F
- 0 o ‘
N=¢
N
o H

Add 4-Fluoro-benzylamine (72mg, .574 mmol, 1.1 eq) followec by triethylamine
(3431mg, .472 ml, 3.39 mmol, 6.5 eq) to a CH>CL, solution (8ml) of 4-(C3-Cyclohexyl-
indol_e-1-sulfonyl)-benzoic acid (200 mg, . 521 mmol, 1 eq). Add benz-otriazol-1-
yloxsytris(dimethylamino)phosponium hexzafluorophospate (231 mg, 521 mmol, 1 eq) and
stir a-t room temperature for 16 hours. Rermove solvent on rotovap and purify crude by
silicaa gel chromatography to give 4-(3-Cyclohexyl-indole- 1-sulfonyl)-IN-(4-fluoro-
benzyl)-benzamide (232 mg, 99 % yield). Mass Spectrum (m/e): 490.92 (MH+).
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Example 230
4-(3-Cyclohexyl-indole-1-sulforayl)-N-(tetrahydro-pyran-4 —ylmethyl)-benzami_ de

Using a similar procedure as fZor 4-(3-Cyclohexyl-indole—1-sulfonyl)-IN-(4-f1_uoro-
benzy 1)-benzamide to give 275mg (100% yield) of the title comgoound Mass Spectrizim
(m/e): 480.97 (MH+).

Example 231
4-(3-Cyclohexyl-indole-1-sul—fonyl)-N-(tetrahydro-pyrarm-4-yl)-benzamide

= f o
CB{H—C

Using a similar procedure as foor 4-(3-Cyclohexyl-indole- 1 -sulfonyl)-IN-(4-fliaoro-
benzylD)-benzamide to give 198mg (71" yield) of the title compo—und: Mass Spectrurmn
(m/e): <166.94 (MH+),

Zxample 232
4-[3-(3 3-Difluoro-cyclopentyl)-indole=-1-sulfonyl]-N-(tetrahydros-pyran-4-y1)-benzammide

-
F\

N s//o
7N
F 6] | H
Y
Fo) (&
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_Add a 2m! CH,C}; solution of Tetrabmydro-pyran-4-ylamine (62ag, .06 10 mmol,
1.1 eq) and triethylamine (365 mg, 3.6 mmol, 6.5 eq) to 2 2ml CH,Cl, seolution. of 4-[3-
(3,3-Difluoro-cyclopentyl)-indole-1-sulfony M ]-benzoic acid. Add benzootriazol-1-
yloxytri s(dimethylamino)phosponium hexafliuorophospate (245 mg, 0.555 mmol, 1.0 eg)
and stir reaction at room temperature for 18 Enours. Remove volatiles on_ rotovap and
purify by silica gel chromatography, followe=d by SCX ionic chromatogr—aphy to give 4-
[3-(3,3-DDifluoro-cyclopentyl)-indole-1-sulfomnyl]-N-(tetrahydro-pyran-4—jyl)-benzamide
(240mg, 89% yield). Mass Spectrum (m/e): 489.71 (MH+).

Exampole 233
4-[3-(3.3-Difluoro-cyclopentyl)-indole-1-s ulfonyl]-N-(tetrahydro-pyramn-4-ylmethyl)-

benzammide

FoAi ol

o . N
[ il
o]
O
¥

U sing a similar procedure as for 4-[3-(3,3-Difluoro-cyclopentyl)-i_ndole-1-
sulfonyl]~N-(tetrahydro-pyran-4-yl)-benzamic3e using C-(Tetrahydro-pyrean-4-y1)-
methylamine in place of Tetrahydro-pyran-4-swlamine to give 4-[3-(3,3-Dmfluoro-
cyclopentyl)-indole-1-sulfonyl]-N-(tetrahydro -pyran-4-ylmethyl)-benzarmide (280 mg,
100 % yield). Mass Spectrum (m/e): 503.98 (dmIH+).

o]

Exampl €234
N-(4-FFluoro-3-methoxy-benzyl)-4-(3-pipemridin-1-yl-indole-1-sulfonyl )-benzamide

Hydroch loride
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O N;@_{ Hez

E?Q
CH,
F

Add KorBu (211mg, 1. 88mmol) to a solution of 3-piperiadin-1-yl-1H-indole
(2991mg, 1.49mmol) in dioxane (15mL). Stir the yellow solutiorm at RT for 30 min theen
treat “with 4-(4-fluoro-3-metho=xy-benzylcarbamoyl)-benzenesul~onyl chloride (560m g,
1.56rmmol). Stir the solution a-t RT for an additional 2h, then dilmte with EtOAc (50n—l)
and vwash with satd NaHCO3; (25mL). Remove the organic phase= and extract the aqueeous
layer with additional EtOAc (5-0mL). Combine the organic solustions, dry over Na,SCO,,
filter,. and concentrate. Purify athe crude material by flash chromaato graphy (3X) usingz an
oversized silica column and a ggradient of 100%hexanes to 40% FtOAc/hexanes.
Concentrate fractions containirag pure material then redissolve in_ CH,Cl, (10mL) and_
treat with 4M HCl/dioxane (0.SmL). Filter the off-white precipi€ate and dry under
vaculam to give the title compo—und as a white powder (417mg). “MS (ES*) 522.1 M™M+1)",
(ES) 520.2 M-1). 'H NMR (=400MIz, DMSO-ds): 8 9.19 (m, B H), 8.03 (d,2H, J= 84),
7.97 Cm, 1H), 7.95 (4, 2H, J= 84), 7.61 (4, 1H,J=7.5), 737 (t, 1H,J=17.6), 7.26 (t, 2H,
J=17.5),7.06-7.13 (m, 2H), 6.851 (m, 1H), 6.12 (br s, 1H), 4.39 (3, 2H, J=5.7), 3.78 Cs,
3H), 3.06 (s, 4H), 1.72 (5, 4H), 1.56 (s, 2H).

z

Example 240
4-{[<4-(3-Phenyl-indole-1-sulfeonyl)-benzoylamino]-methyl }-N. _N.-dimethyi-benzam._ide

HC—N
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Combine 4-{[4-(3-Phenyl-i ndole-1-sulfonyl)-benzoylaminco]-methyl} -benzoicc
acid (0.489 mmole) with dimethyamine (0.587 mmole), and EDC  (0.733 mmole) in -5 ml
of dichloromethane and stir for 15 hrs. Dilute Oeaction and wash with 1 N HCI. Drsy
organic layer over MgSO; and con centrate. Purify the residue via column
chromatography with a mixture of ethyl acetate and dichloromethamze to isolate .040 &=
(15.2%) of the title compound: MSES+ 537.95; MSES-536.08.

General Example 241

EDC coupling

Combine the amine (0.809mmole)., benzoic acid, for example,4-(3—Cyclopentyl-inda=zole-
1-sulfonyl)-benzoic acid (0.539 mrnole), EDC (0.809 mmole) in 5 ml of dichloromet=hane
and stir for 15hrs. Dilute the reaction mixture and wash with 1 N MHCI. Dry organic
material over MgSO; and concentrate. Purify the residue via colummn chromatograph -y
using a mixture of ethyl acetate and dichloromethane.

Prepare the following compounds by essentially following Genera 1 Example 241.

Ex [Structure and name of final cmpod Name of the amine startirng | MS ES+/ %=
No material MS ES- | yie=ld
242 O
Q
N, _“% H
o)
F
4-(3-Cyclopentyl-indazole-1-sulfonyl)-N- 478.30/
(4-fluoro-benzyl)-benzamide 4-Fluoro-benzylamine 476.50 600
P43
2 ~ -Cr
N o (o}
4-(3-Cyclopentyl-indazole-1-sulfonyl)-N- 454.00/
(tetrahydro-pyran-4-yl)-benzam ide Tetrahydro-pyran-4-ylam=Z3ane| 452.20 4
244
4-(3-Cyclopentyl-indazole-1-sul fonyl)-N- [C-(Tetrahydro-pyran-4-yl )- | 468.00/'
tetrahydro-pyran-4-yimethyl)- methylamine 466.20 38
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be=nzamide

.

245 HG
9 n _)— CHa
S SWaY

4~ - (3-Cyclopentyi-indazole- t-sulfonyl)-N— 426.00/
lisaobutyl-benzamide Isobutylamine 42420 | 47

246 _)>
o R
B S Wa
o

4~ - (3-Cyclopentyl-indazole-1-sulfonyl)-N— 424.00/
cywclopropyimethyi-benzamide IC-Cyciopropyi-methylaminae| 422.20 47

o

247
(I'l) 0
N.—-—
z N

D

o}
HCN,
CH,

4— {[4-(3-Phenyl-indole-1-sulfonyl)-
benzoylamino]-methyl}-N, N,- 537.95/
di-methyl-benzamide Dimethylamine 536.08 | 15.2

General Example 248
Bop covaplings
Combinme the amine (0.525 mmole), BOP (0.421 mmole), Triethylarmine (1.05 mmole),
and the appropriate benzoic acid (0.350mmnnole) and stir in 5 ml of d_ichloromethane for=4
hrs. Co. ncentrate the reaction and purify vial column chromatograplhy using a mixture of
ethyl ac etate and dichloromethane.
Prepare the following compounds by esserxtially following General _Example 248,
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[Ex [Structure and name of fimal cmpd Name of the amine starting MS ES+/ %
No gnaterial MS ES- yield

249
o) Hﬂ
\N'N_ﬁ-@_%

(R)-4-(3-Cyclopentyl-inclazole-1-sulfonyl)- [(R)-C-(Tetrahydrom-furan-2- | 454.00/
IN~(tetrahydro-furan-2-y2 methyl)-benzamide jyl}-methylamine 452.20 80

250 O
0
e N-—

N g [o]

S)-4-(3-Cyclopentyl-indazole-1-sulfonyl)- {(S)-C-(Tetrahydro=-furan-2- | 454.00/
N-(tetrahydro-furan-2-y & methyl)-benzamide yl)-methviamine 452.10 75

=0

N..

=

(o}

252 o
: Ou_to)

E-[3-(Teu‘ahydro-pyran—4-yl)-indole-1 -

ulfonyl}~-N-(tetrahydro-pyran-2-ylmethyl)- [C~(Tetrahydro-pyr—an-2-yl)- | 483.00/
cnzamide methylamine 481.10 10.9

General Example 253

EDC-DMAP

Combine the amine (0.300 mmole), the appropriate benzoic= acid (0.300 mmole), DMAP
(-:300mmole), and EDC (0 -450 mmole) in 5 ml of dichloron—ethane and stir unti~1 reaction
is complete. Dilute the reaction and wash with 1 N HC1. Dwry organic layer ove=t MgSO4
and concentrate. Purify thxe residue via column chromatogr=aphy with a mixture of ethyl
acetate and dichloromethame.

Prepare the following comepounds by essentially following CGeneral Example 25 3.
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Ex [Structure= end name of final cmpd Name of the amine MS ES+/ %
No tarting material MS ES- yisld

254 ..CN'Q—F
u“

R)-N-[1~—(4-Fluorc-phenyl)-pyrrolidin-3-y(]-4- |(R)-1-(4-Fluoro-phenyl)- | 539.97/
(3-pheny—l-indole-1-sulfonyl)-benzamide yrrolidin-3-ylamine 538.23 52

254a

(S)-N-[1- (4-Fiuoro-phenyl)-pyrrolidin-3-yl]-4- |(3)-1-(4-Fluoro-phenyl-
(3-pheny—l-indole-1-sulfonyl)-benzamide pyrrolidin-3-ylamine
52

”"%‘Q‘(:
CLN 0y

[3-(4-Flucoro-phenylamino)-azetidin-1-y1]-[4-(3- |Azetidin-3-yl-(4-fluoro-
henyl-incole-1-sulfonyl)-phenyl]-methanone phenyl)-amine 525.96 12.4

256
ol
O

4-(3-Pherwyl-indole-1-sulfonyl)-N-(tetrahydro-RC-(Tetrahydro-pyran-2- )
pyran-2-ywimethyl)-benzamide \)-methylamine 474.99 19
257
— 9 o
o N o
4-(3-Cycleopentyl-indoie-1-sulfonyi)-N- C-(Tetrahydro-pyran-2- | 466,94/
tetrahydr—o-pyran-2-yimethyl)-benzamide i)-methylamine 465.10 81.2

Example 257a

4-(3-Cycleopentyl-indole-1-sulfonyl

Isomex 1
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g o
]
NH
Q

Se parate the racemate of 4-(3-Cyclopentyl-indole-1-sulfonyl)-N-(t-etrahydro-
pyran-2-y_Imethyl)-benzamide on a 8x29 cm CChiralpak AD column with 1 0% 3A
(anhydroums ethanol) using as the mobile phas-e, 300 ml/min flow rate, and UV detection at
220 nm. ~Analyze on a 4.6x150 mm Chiralpalk AD-H column with 100% A as the
mobile phaase, 0.6 ml/min flow rate, and UV Cletection at 219 nm to give tlxe isolation of

isomer 1 vwwhich elutes at 12.6 min MS ES + 4-66.98 MS ES- 465.07.

ExampNe 257b
4-(3-CCyclopentvl-indole-1-sulfonyl)-N-(&etrahydro-pyran-2-ylmethyl )-benzamide

Isommer 2

— e 9
/§ (0]
O
NH

Q

Se=parate the racemate of 4-(3-Cyclop=entyl-indole-1-sulfonyl)-N-(@etrahydro-
pyran-2-y—1methyl)-benzamide on a 8x29 cm «Chiralpak AD column with 1 00% 3A
(anhydrovas ethanol) as the mobile phase, 300 m1/min flow rate, and UV d_etection at 220
nm. Anal_yze on a 4.6x150 mm Chiralpak AID-H column with 100% 3A ams the mobile
phase, 0.68 mUmin flow rate, and UV detection at 219 nm to give the isola=tion of isomer 2
MS ES+ <167.0 MS ES- 465.1¢lutes at 18.8 min.

Exampole 259
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O
NH
“3
S\ |

Add to a stirring mixture of 4-(3— cyclopentyl-indole-1-sulfonyl)—benzoic acid
(0.138g, 0.50m mol), PyBOP (0.0.288 g.. 0.50m mol), and 3-amino-pyri«dine (0.063g, 0.59
mmol) in dry CH,Cl, (10 mL) under N», Hunigs base (0.148 g, 0.200 m¥,, 1.11m mol.).
Stir the reaction is overnight at ambient t-emperature and evaporate on thme rotary
evap orator. Chromatograph the residue o»n the ISCO system using a2 40 = column and a
hexa—ne-EtOAc gradient system (0-100%)) to give 0.048g of the title com_pound as white
foamm.: Mass spectrum (m/e) (M+H) 460. L 697; found 460.1681.

Add 1-(3-dimethylaminopropyl)-33-ethylcarbodiimide hydrochlor-ide (EDC;
98 mag, 0.51 mmol, 1.5 equiv) and 4-(dim_ethylamino)pyridine (DMAP; ~70 mg,
0.57 mmmol, 1.7 equiv) to a solution of 4-( 3-cyclopentylindole-1-sulfonyl Jbenzoic acid
(126 mmg, 0.341 mmol, 1 equiv) and (R)-(—)-tetrahydrofurfurylamine (Aldirich; 140 uL,
140 ng, 1.4 mmol, 4.0 equiv) in anhydr CH,Cl; (1 mL). After stirring 146 h, transfer the
reacti on solution to a column of silica gel (80 mm x 20 mm dia.) and elute (10-45%
EtOA_c/hex) to give 24 mg (16%) of 4-(3—cyclopentylindole-1-sulfonyl)-ZV-[(R)-1-
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(tetrah—ydrofuran-2-yl)methylJbenzamide zas a white foam. MS (m/e): =452.96 (M+1);

451.14~ M-1).
Example 261
5 4-(3-Phenylindole-1-sulfonyl)-N—(tetrahydrofuran-3-yimethyl Dbenzamide

/NO:\SP\I:) . \/EO)
O o)

Add benzotriazol-1-yloxytris(dimethylamino)phosphonium he=xafluorophosphate

(22 g, 5.0mmol, 1.5 equiv) to a solution of 4-(3-phenyl-indole-1-sulfconyl)-benzoic acid

(1.23 &=z, 3.26 mmol, 1 equiv), (tetrahydro— -3-y1)-methylamine (33= 1 mg, 3.27 mmol,
10 1.0 eqmuiv), and triethylamine (2.3 mL, 1.7 g, 17 mmol, 5.0 equiv) in arahydr CH2Cl,

(12 miL). After 1 b, rotary evaporate the xreaction solution and transfer the resultant

residuee to a column of silica gel (235 mma x 35 mm dia.) and elute (50—90% EtOAc/hex).

This y. ields 486 mg (32.4%) of rac-4-(3-phenyl-indole-1-sulfonyl)-N-tetrahydro-furan-3-

ylmetiyl)-benzamide as a yellow foam. IMS (m/e): 460.96 (M+1); 45 9.04 (M-1).

15
Example 261a

4-¢3-Phenylindole-1-sulfonyl)-N-(tetr—ahydrofuran-3-ylmethyl)ben=—zamide isomer 1

Q2
.S o
OO
= N
&

Separate the enantiomers of 7ac-4- -(3-phenyl-indole-1-sulfonyl )-N-(tetrahydro-

20 furan-3-ylmethyl)-benzamide (470 mg) u sing a Chrialpak AD-H colurmn (4.6 x 150 mm)
with 9 5% EtOH/MeOH at 0.6 mL/min. Clollect peak at 9.8 min folloveved by rotary
evapomration to give 154 mg (32.8%) of 4—(3-phenylindole-1-sulfonyl)—N-(tetrahydrofuran-
3-ylmezthyl)benzamide isomer 1. MS (m/’e): 460.96 (M+1); 459.03 (DM-1).
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Example 261b

Separate the enantiomers of rac-4-(3-phenyl-indole-1-sul fonyl)-N-(tetrahydro-

5 furam-3-ylmethyl)-benzamide (47”0 mg) using a Chrialpak AD-H column (4.6 x 150 mmmn)
with 95% EtOH/MeOH at 0.6 mI_/min. Collect peak at 12.6 min_ followed by rotary
evapooration to give 156 mg (33.2 %) of 4-(3-phenylindole-1-sulfonyl)-N-(tetrahydrofur=an-
3-ylmethyl)benzamide isomer 2. MS (m/e): 460.96 (M+1); 459.04 (M-1).

10

Example 265
3-phenyl-indole-1-sulformyl

Dissolve azetidine-1,3-dic=arboxylic acid mono-tert-butyl ester (300 mg, 1.50

15 mmol) in THF (5.0 mL) and trea—t with lithium aluminum hydrid € (1.0M in etehr, 3.0 L,
3.0 romol). Stir for 18 hours, querach with 3.0 mL of 1.0M NaOHL, dilute with ether, filteer
thromagh celite and evaporate. Tre at the resulting 3-hydroxymethxsyl-azetidine-1-carboxy1lic
acid tert-butyl ester with 10 mL o=ftrifluoroacetic acid for 20 min—utes an evaporate. Use=
this mmaterial without further purifSication. Combine 4-(3-Phenyl-imndole-1-sulfonyl)-

20  benz=oic acid (100 mg, 0.26 mmo_1) and the resulting azetidin-3-y 1-methanol in
dichJoromethane (1.0 mL) and triesthylamine (0.100 mL, 0.717 m-mol, excess) and add
benz=otriazol-1-yloxytris(dimethyl .amino)phosphonium hexflucrogphosphate (BOP
Reagzent) (150 mg, 0.33 mmol, ex-cess) at room temperature. Stir for 30 minutes,
evapworate and load entire reaction_ directly onto pre-packed silica gel column and purify—
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by flash column chromatography (EtOAsc/Hexanes) to give 41 mg of (_3-Hydroxymethy!l-
azetidin-1-yl)-[4-(3-phenyl-indole-1-sul fonyl)-phenyl]-methanone as = white solid (35%).
I_RMS: MH+ 447.2.

ample 266
4-(3-Cyclopentyl-indole-1-sulfonyl )-N-(tetrahydro-pyran-4-ylmet_hyl)-benzamide

| 9

In a 121 RBF, charge 4-(3-Cyclopentyl-indole-1-sulfonyl)-bernazoic acid (400g,
1 .084mol) and THF (3.6L) and cool the solution to 5°C, and add 4-me=thylmorpholine
(32lg, 1.192mol). Add CDMT (209g, 1 -192mol) over a 5 minute pericod and stir for 1
hour at 5°C. Add a solution of 4-aminormethyltetrahydropyran (150g, ~1.300mol) and THF
(500ml) drop-wise over a 1 hour period at 5°C. Remove the cooling bazath and stir the
reaction for 75 minutes. Cool the solution to 10°C and quench with 1MJ HCI (4L). Add
etthy] acetate (2.5L), DI water (2L) and back extract the aqueous layer with ethyl acetate
(2L). Wash the organic layers with satur-ated sodium bicarbonate (3L).,.. brine BL), dry
o~ver sodium sulfate, filter and concentraate under vacuum to give 575g- of an oil/foam.
P-urify the crude material by silica plug #iltration and slurry in methancol (2L) for 2 hours.
Cool the slurry to 5°C, stir for 2 hours, filter, rinse with methanol (0.57L) and dry at 45°C
ira a vacuum oven to provide 485g of a vwvhite solid (yield=96%) of the title compound
demonstrating two melts one at 136-138 °C and a second at 153-155 °aC.

E xample 267
4-(3-Cyclopentyl-indole- 1 -swlfonyl)-N-(4-fluoro-benzyl)-beaenzamide
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In a 221 RBF, charge 4-(3-Cyclopentyl-inclole-1-sulfonyl)-benzomic acid (435g,

1.177mol) and_ THF (4L). and cool the solution to 5°C, and add 4-methyl-morpholine
(131g, 1.295mmol). Add CDMT (227g, 1.295mol) i1 one portion and stir £or 1 hour at 5°C.
Add a solutior of 4-fluorobenzylamine (162g, 1.2995mol) and THF (500mml) drop-wise
over a 1 hour gperiod at 5°C. Remove the cooling tath and stir the reactio—n wa for 120
minutes. Cool _ the solution to 10°C and quench wi_th 1N HCI (4L). Add e~thyl acetate (3L),
DI water (3L) and back extract the aqueous layer ~with ethyl acetate (3L)— Wash the
organic layerss with saturated sodium bicarbonate (3L), brine (3L), driy cwver sodium
sulfate, filter =and concentrate under vacuum to gi~ve 575g of an amber oi-1/foam. Purify the
crude materia_1 by silica plug filtration and slurry Sin methanol (2L) for 1’4~ hours. Cool the
slurry to 5°C, stir for 1 hour, filter, rinse with me®thanol (0.75L) and dry at45°Cina
vacuum oven . to provide 450g of a white solid (yi.eld=80.2%) of the title compound
baving a sing le melt ranging from 118 °C to 121 °C; 1H NMR (DMSO) d 9.2 (t, 1H), 8.1
(m, 2H), 7.95= (m, 2H), 7.9 (d, 1H), 7.6 (d, 1H), 7. 5(s, 1H), 7.3 (m, 4H), 7.1 (¢, 2H), 4.4
(dd, 2H), 3.1 (t, 1H), 2.05 (m, 2H), 1.7 (m, 6H). Z6Theory C 68.0484 H 5.2876 N 5.8781
%Found C 6&.01H 5.13N 5.88.

Example 2268
4-( 3-Cyclopen1yl-indole-1-sulfonzl)-N-m'din-fizl-methyl-benzamide
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NH
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x N

Stir za mixture of 4-(3-Cyclopentyl-indeole- 1-sulfonyl)-benzoic ac3d (0.188g, 0.50
mmol), PyBeOP (0.0.288 g, 0.50m mol), and 3 —amino-pyridine (.063g, 0._59 mmol) in dry
CILCL (10 =xL) under N, add Hunigs base (0 .148 g, 0.200 mL, 1.11 mn—ol). Stir

5  overnight the reaction at ambient temperature and evaporate on the rotar—y evaporator.
Chromatogrzaph the residue on the ISCO usingz a 40 g column and a hexa:ne-EtOAc
gradient system (0-100%) to give 0.048g of ttme title compound as a whit—e foam. Mass
spectrum (mw/e) (M+H) 460.1697; found 460.L 681.

10 . Examp®e 269
4-(3-Cyclopentyl-indole-1-sul fonyl)-n-isobutyl-benzami=de

Stir t-o a mixture of 4-(3-Cyclopentyl-i_ndole-1-sulfonyl)-benzoic acid (0.163g,
0.44m mol), PyBOP (0.226 g, 0.51mmol), ancd isobutylamine (0.038g, 0 .52 mmol) in dry
15 CH,Cl, (10 =mL) under N> add Hunigs base (O».148 g, 0.11 mmol). Stir tlhe reaction
overnight at ambient temperature and evaporamte on the rotary evaporatomr. Chromatograph
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thne residue on the ISCO using a 40 & column and a hexane-EtOA_c gradient system (0-
1 00%) to give 0.110g of the title coxmpound as a white foam. Masss spectrum (m/e) (M+H)
4-25.1899; found 460.1925.

Example 270
N- 4-Fluoro-benzyl)-4-¢ 3-isopropyl-indole-1-sulfony1)-benzamide
CH,

< o
N

Lo

W

O (8]

——NH

=)

Stir a mixture of 3-isopropy-1 indole in dry DMF (20 ml) —under N add potassium
t=-butoxide 1.0 M (1.2 ml,1.2 mmol)) dropwise. Stir the resulting solution for 30 minutes
=at ambient temperature. Add 4-(4-¥Fluoro-benzylcarbamoyl)-berazenesulfonyl chloride
(0.360g, .1.1mmol) portionwise anc] stir the resulting mixture ov—ernight. Pour the
rreaction mixture into a mixture of IEtOAc-H0. Separate the EtCOAc layer, extract with
14,0 wash with brine and dry (MgS0,) .Filter and evaporate to give the crude product.
CChromatograph on the ISCO elutin g with hexane-EtOAc to give= a white solid (0.150g).
RMlass spectrum (m/e) (M+H) 451.1 492; found 451.1488.
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Example 271
N-Cyclopropylmesthyl-4- (3-isopropyl-indole-1-ssulfonyl)-benzamide
CH,

< CHs
Yo
Sy

X

Stir mixture of 4-(3—isopropyl-indole-1-sulfonyl)-be=nzoic acid (0.181 g, 0.53
5 mmol), PyBOP (0.243g, 0.5 Smmol) and cyclopropylmethy=1amine (.064g, 0.59 mmool) in
CH,Cl, (20mT.) add Hunigss base (0.28mL, 1.62 mmol) uncier N,. Stir the resulting
mixture overnight at ambiemt temperature. Extract the reacstion with H;O, wash withh
brine dry (MgSOy), filter, e vaporate and chromatograph ussing hexane-EtOAc (0-100%) to

give 0.183g of the title commpound as an off white solid: M=ass spectrum (m/e) (M+H.)
10 397.1593; found 397.1586.

.0
8
o>/©/ o
N
H
F
15 Add 4-(3-cyclopentyl-indole-1-sulfonyl)-N- (4-flu_oro-benzyl)-benzamide (3.152g,

0.319 mmol) portionwise t«o a stirring mixture of NaCNBI=; (.096g, 1.52 mmol) in _TFA at
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0to 5 °C under= N,. Stir the mixture for 15 minute=s at 0-5°C , allow to warm to ambient
temperature an«d add an additional .096 g NaCNBE;. Stir the resulting yellow s=olution
for 2 h at ambiesnt temperature, dilute with H,O (13.0mL) and stir overnight. Poour the
reaction mixtur—e is into EtOAc (100mL). Separate= the EtOAc, extract with H,O),
5%NaHCO; amd wash with brine. Separate the Et@Ac, dry (MgSOa), filter and.- evaporate
giving a glass. «Chromatograph on the chromatotromn eluting with EtOAc-hexane= 3:7 to
give .060 g of the title compound: Mass spectrum (m/e) (M+H) 479.1805; fournd
479.1788.

Example 27 3

Add N— (4-Fluoro-benzyl)-4-(3-methyl-ind_ole-1-sulfonyl)-benzamide (O.106g,
0.25 mmol) poxtionwise to a stirring mixture of NeaCNBHj3 (0.074g, 1.2 mmol) —in TFA
(5.0 mL) at 0 teo 5 °C under N,. Stir the mixture foor 15 minutes at 0-5°C , allovew to warm
to ambient term perature and stir for 1 h. add NaCN BHj; (.074g, 1.2 mmol) and s—tir the
reaction is for 2 h dilute with H>O (13.0 mL) and wwork up as described in the allbove
example. Chroomatograph and elute with EtOAc-hesxane (0-50%) to give 0.075 of the
title compoundl: Mass spectrum (m/e) (M+H) 425. 1335; found 425.1341.

Example 274
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Stir 3-phenyl-2,3-dihydro-113 indole (0.233g, 1.19 mmol)},. 4-(4-fluoro-
b enzylcarbamoyl)-benzenesulfonyl c=hloride (1 equiv.), EtsN (0.5 OmL, 0.36g, 3.57
mamol), DMAP (0.015g, 0.123 mmol ) in CH,Cl2 (45 mL) overnighat under N2, Dilute the
CH,Cl, to 150 mL and pour into a sa-turated solution of NaHCO; (C50 mL) and stir for 15
minutes. Separate the organic layer a nd wash with H>O (100 mL)... extract with 1N HCI
(2x75 mlL), wash with brine, separate and dry (MgSO04). Filter andll evaporate followed by
chhromatography on the ISCO using &2 40 g silica gel column and e Iute with EtOAc-

he=xane90-100%) to give 0.33g of the= racemic compound.

Example 274a
N- (4-Fluoro-benzyl)-4-(3 -phenvl—2,3-dihvdro-indole—l-sulfonvl)—benzamide Isomer 1

F-@/\H}k@ N
/,SQO
(o]

Separate N- (4-Fluoro-benzyl D)-4-(3-phenyl-2,3-dihydro-inclole-1-sulfonyl)-
be=nzamide via chromatograph separastion on chiracel OD (column<0.46x25cm) (EtOAc-
he=xane90-100%)1.0 mL /min to give (isomer 1) (0.60 g) retention time 5.45min

Example 274b
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Continue to separa-te Example 274a via chromatograaph separation on chiracel «OD
(column90.46x25cm) (Bt Ac-hexane90-100%)1.0 mL /mi mnto give (isomer 2) (0.61 =)

retention time7.21min.
Example 275
= 4-[3-(3-Cyano-phe=nyD)-indole-1-sulfonyl]-N- (4-flumoro-benzyl)-benzamide

\CN

0 N
@ﬁ:Q
N o}
\
H

=
Stir N- (4-Fluoro-benzyl)-4-{3-(4,4,5,5-tetramethy ¥ -[1,3,2]dioxaboralan-2y1)-

indole-1-sulfonyl}-benzarmide (0.267g, 0.50 mmol), 3-brormobenzonitrile (0.160 g, 0.=55
mmol), PdCly(dppf).CH,Cl; (.032g, .039 mmol) and 2M N a,CO;5 (0.50 mL, 1.0 mmolk)

10  and heat in dioxane(20 mI_ ) at 81° C under N, for 6h. Con -centrate the reaction and
chromatograph the residue on the ISCO using a 12 gsilica gel column and eluting witth
hexane- EtOAc (0-100%) to give the title compound as a Ii_ ght tan foam 0.100g Mass
spectrum (m/e) (M+H) 51 0.1288; found 510.1283.

1S
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Stir N- (4-Fluoro-benzyl)—4-{3-(4,4.5,5-tetramethyl-[1,73,2]dioxaboralan-2yl)-
imdole-1-sulfonyl}-benzamide (0. 267g, 0.50 mmol), 2-bromotiniazole (0.090 g, 0.55
nmamol), PACly(dppf).CHaCl, (.032g, .039 mmol) and 2M Na;C=0; (0.25 mL, 0.50 mmok)
aund heat in dioxane(20 mL) at 99*° C under N, for 14h. Concemntrate the reaction mixtumre
teo dryness and chromatograph thes residue on the ISCO, using = 12 g silica gel column =and
e=luting with hexane-EtOAc (5-1080%) to give the title compournd as a white solid. Masss
sspectrum (m/e) (M-+H) 492.0852 = found 492.0848.

Stir mixture of 4-(3-Cyclopentyl-indole-1-sulfonyl)-be=nzoic acid (0.767g, .0.2 M m
rol), C-(5-fluoro-pyridin-2yl)-m ethylamine (0.041 g, 0.25mn—ol), and EDC (0.063g, (3.33
rmmol) in dry CH,Cl; (15 mL) urmder N, and add DMAP (0.06 1g, .50mmol.). Stir the
resulting mixture at ambient temgperature for 72 h. Dilute the mreaction mixture to 50 m_L
wavith CH,Clp, wash with H,0, 1NJ NaOH, and brine sequential 1y. Dry the organic laye—x
(MgSOy), filter and evaporate to give 0.189 g of crude produc-t. Chroamatograph on th_e
ESCO using a 12g column and elwiting with Hexane-EtOAc(0- "100%) to gives the
t=itlecompound 0.60g as a foam: ‘
CCaled.for: CasH4FN303; C,65.39;H, 5.066, N, 8.79. Found: C-, 65.50, H, 5.26, N, 8.61

Example
CB1 an d CB2 GTPY35S binding assaays

CB1 and CB2 GTPY35S Thinding assays were run esser-tially as described in
WDeLapp et al. in pH 7.4 buffer coontaining 20 mM HEPES, 100 mM NaCl and 5 mM
®MgCly (NaCl was omitted from x-at brain membrane assay) in  a final volume 0f 200 pl_ in
&6-well Costar plates at 25°C. 10l of membrane preparatior (25 pg protein per well_ for

«CB1 or CB2 Sf9 cell membraness, 15-18 pg per well for rat ce—rebellar membranes)
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containing the appropriate con<entration of GDP (1 uM GDP fcor CB1 Sf9 cell
membranes, 0.05uM for CB2 S19 cell membranes, 25 uM GDP for rat cerebellar
membrane assays) was added to each well followed by the addi-tion of 50 ul of

buffer + test compounds or comatrols and then the plates were inecubated for 30 minutes.
Next 50 ul of GTPY35S was aclded to a final concentration of 4 00 pM in each well and
the plates were incubated for amother 30 minutes. After that, 20l of 0.27% Nonidet P-40
was added with a 30 minute in cubation before the addition of 2 ¢ ul/well of a 1/400 to
1/100 final dilutionanti-Gal(1—3) antibody (rabbit antibody to P3SA-conjugated peptide
KNNLKECGLY) with a 60 m-inute incubation. 50 ul of SPA I>eads (PVT; anti-rabbit
antibody) resuspended in 20m X assay buffer were then added t each well. After 180 min,
plates are centrifuged at 900g for 10 min and G-protein bound madioactivity was measured

using a Wallac plate counter.

DeLapp NW. McKinzi e JH. Sawyer BD. Vandergriff A_. Falcone J. McClure D.
Felder CC. Determination of [358]guanosine-5’-O-~(3-thio)tripiaosphate binding mediated
by cholinergic muscarinic recesptors in membranes from Chinesse hamster ovary cells and
rat striatum using an anti-G protein scintillation proximity assa=y. [Journal Article]
Journal of Pharmacology & Experimental Therapeutics. 289(2_):946-55, 1999 May.

In this test, the IC 50 of the compounds of formula (I) iss less than or equal to
SuM. »

The utilities of the pres ent compounds in treating or pre—venting diseases or
disorders may be demonstratec in animal disease models that h=ave been reported in the
literature. The following are examplés of such animal disease models: a) suppression of
food intake and resultant weiglht loss in rats (Life Sciences 19983, 63, 113-117); b)
reduction of sweet food intake in marmosets (Behavioural Phar—m. 1998, 9, 179-181); c)
reduction of sucrose and ethanwol intake in mice (Psychopharm. 1997, 132, 104-106); d)
increased motor activity and pl ace conditioning in rats (Psychomoharm. 1998, 135, 324-
332; Psychopharmacol 2000, 1 51: 25-30); ¢) spontaneous locormotor activity in mice (J.
Pharm. Exp. Ther. 1996, 277, S586-594); and f) reduction in opi=ate self-administration in
mice (Sci. 1999, 283, 401-404y.
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The administration of the compound of structural fornmula I in order to practice thme
presen—t methods of therapy is carried out by administering an effective amount of the
compomund of structural formula I to the patient in need of suc=h treatment or prophylaxis.
The need for a prophylactic administaration according to the methods of the present
invent-ion is determined via the use o3 well-known risk factor=s. The effective amount of
an ind3ividual compound is determine=d, in the final analysis, Iy the physician in charge o-f
the casse, but depends on factors such_ as the exact disease to e treated, the severity of thee
diseasee and other diseases or conditions from which the patie-nt suffers, the chosen route
of adnninistration other drugs and tresatments which the patiermt mﬁy concomitantly
requires, and other factors in the phys3cian’s judgment.

The magnitude of prophylactic or therapeutic dose of acompound of Formula I
will, oef course, vary with the nature Ofthe severity of the con-dition to be treated and witlh
the particular compound of Formula 1and its route of admini=stration. It will also vary
accorcding to the age, weight and respoonse of the individual p=atient. In general, the daily
dose r-ange lie within the range of frosm about 0.001 mg to abeout 100 mg per kg body
weigh=t of a mammal, preferably 0.01 mg to about 50 mg per kg, and most preferably 0.1
to 10 mmg per kg, in single or divided doses. On the other hancd, it may be necessary to us €
dosagees outside these limits in some cases.

For use where a composition for intravenous adminis—tration is employed, a
suitab_de dosage range is from about (O.001 mg to about 25 mg= (preferably from 0.01 mg wto
about 1mg) of a compound of Formwila I per kg of body weigzht per day and for
cytopr—otective use from about 0.1 mg to about 100 mg (prefe=rably from about 1 mg to
about 100 mg and more preferably ficom about 1 mg to about 10 mg) of a compound of
Formuala I per kg of body weight per day.

In the case where an oral composition is employed, a suitable dosage range is, e. g.
from aabout 0.01 mg to about 100 mg= of a compound of Formmula I per day, preferably
from ==about 0.1 mg to about 10 mg pe=r day. For oral administ—ration, the compositions are=
prefer-ably provided in the form of ta_blets containing from 0.€01 to 1,000 mg, preferably
0.01, €.05,0.1,0.5, 1.0, 2.5, 5.0, 10.©, 15.0, 20.0, 25.0, 30.0, 40.0, 50.0 or 1000. O
millig—rams of the active ingredient foor the symptomatic adjusstment of the dosage to the
patien:tto be treated.
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For the treatment of diseases Of the eye, ophthalmic preparaticns for ocular
ac3ministration comprising 0.001-1% by weight solutions or suspensicons of the
compounds of Formula I in an acceptable ophthalmic formulation mamy be used.

Another aspect of the present invention provides pharmaceuti~cal compositions
w-hich comprises a compound of Forsmula I and a pbarmaceutically acceptable carrier.

T he term “composition”, as in pharmaceutical composition, is intendeed to encompass a
paroduct comprising the active ingredient, preferably present in pharmaceutically effective
armounts, and the inert ingredient(s) (pharmaceutically acceptable excTipients) that make
ugp the carrier, as well as any product which results, directly or indire=ctly, from
combination, complexation or aggregation of any two or more of the  ingredients, or from
dIissociation of one or more of the ingredients, or from other types of ~ reactions or
irteractions of one or more of the ingredients. Accordingly, the pharmmaceutical
ceompositions of the present inventiom encompass any composition mmade by admixing a
ceompound of Formula I and pharmaceutically acceptable excipients.

Any suitable route of adminisstration may be employed for preoviding a mammal,
e=specially a human with an effective dosage of a compound of the pr-esent invention. For
e—xample, oral, rectal, topical, parentcral, ocular, pulmonary, nasal, ard the like may be
e-mployed. Dosage forms include tabylets, troches, dispersions, suspersions, solutions,
c=apsules, creams, ointments, aerosol s, suppositories and the like.

The pharmaceutical composi-tions of the present invention co mprise a compound
o.fFormula I as an active ingredient ©r a pharmaceutically acceptables salt thereof, and
nmay also contain a pharmaceutically” acceptable carrier and optionall_y other therapeutic
imgredients. By “pharmaceutically acceptable” it is meant the carrier—, diluent or excipient
meust be compatible with the other inngredients of the formulation anc3 not deleterious to
tlhe recipient thereof. In particular, thie term “pharmaceutically accepmtable salts” refers to
s alts prepared from pharmaceutically acceptable non-toxic bases or =acids including
imnorganic bases or acids and organic bases or acids. The compound may be present in
cerystalline form or may be incorporated into the pharmaceutical conrposition as an
a_morphous solid. Alternatively, the compound may be rendered par—tially or totally
a_morphous by the manufacturing process.
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The compositions include compossitions suitable for oral, reectal, topical, parenteral
(including ssubcutaneous, intramuscular, Znd intravenous), ocular (Ophthalmic),
pulmonary (aerosol inhalation), or nasal sadministration, although tiie most suitable route
in any givemn case will depend on the natcare and severity of the conaditions being treated
and on the mature of the active ingredient-. They may be convenient 1y presented in unit
dosage forrm and prepared by any of the rmethods well- known in thme art of pharmacy.

For administration by inha]ation; the compounds of the pressent invention are
convenientily delivered in the form of an aerosol spray presentation.. from pressurized
packs or ne=bulizers. The compounds masy also be delivered as pow=ders which may be
formulated and the powder composition —may be inhaled with the aflid of an insufflation
powder inhmaler device. The preferred del ivery systems for inhalaticon are metered dose
inhalation CCMDI) aerosol, which may be formulated as a suspensio—n or solution ofa
compound of Formula I in suitable propellants, such as fluorocarboons or hydrocarbons
and dry powwder inhalation (DPI) aerosol _, which may be formulatecd as a dry powder of a
compound of Formula I with or without -additional excipients.

Sui-table topical formulations of e compound of formula I irclude transdermal
devices, ae—rosols, creams, ointments, lotions, dusting powders, andll the like. Topical
preparatiorms containing the active drug c=omponent can be admixecl with a variety of
carrier mats=erials well known in the art stach as, e.g., alcohols, aloe ~vera gel, allantoin,
glycerine, witamin A and E oils, mineral oil, PPG2 myristy] propio-mate, and the like. To
be adminis—tered in the form of a transder—mal delivery system, the osage administration
will, of coturse, be continuous rather thars intermittent throughout thhe dosage regimen.

Thes compounds of the present in—vention can also be admin-istered in the form of
lipsome de livery systems, such as small ~unilamellar vesicles, large= unilamellar vesicles
and multilaamellar vesicles. Liposomes caan be formed from a varliesty of phospholipids,
such as choolesterol, sterylamine or phospohatidylcholines.

The= compounds of the present in—vention may also be coupl _ed with soluble
polymers a.s targetable drug carriers. Such polymers can include poolyvinylpyrrolidone,
pyran copowlymer, polyhydroxypropylme=thacrylamide phenol,
polyhydrox<yethylasparamidepheon, or pr olyethyleneoxidepolylysire substituted with
palmitoyl r-esidues. Furthermore, the cormapounds of the present inv=ention may be coupled
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to a class of biodegradable polymers useful in acThieving controlled release offa drug, for
example, pol_ylactic acid, polyepsilon caprolactorae, polyhydroxybutyric acid,

. polyorthoesteers, polyacetals, polydihydropyrans, polycyanoacrylates and crosss-linked or

amphipathic block copolymers of hydrogels.

Comppounds of the present invention may> also be delivered as a suppeository
employing b-ases such as cocoa butter, glycerinaged gelatin, hydrogenated ve=getable oils,
mixtures of goolyethylene glycols of various moleecular weights and fatty acic] esters of
polyethylene glycol.

In practical use, the compounds of Formula I can be combined as the active
ingredient ir intimate admixture with or solubili zation in a pharmaceutical carrier
according tom conventional pharmaceutical comp=ounding techniques. The ca=trier may take
a wide varie=ty of forms depending on the form ©f preparation desired for ad ministration,
e.g., oral or parenteral (including intravenous). Mn preparing the compositiors for orai
dosage formm, any of the usual pharmaceutical mmedia may be employed, suchh as, for
example, waater, glycols, simple oils, fractionate=d or chemically-modified gMycerides,
polyoxyethwylene-polyoxypropylene co-polymers, alcohols, suface active ag=ents, flavoring
agents, preszervatives, coloring agents and the liZke in the case of oral liquid —preparations,
such as, for example, suspensions, elixirs and seolutions; or carriers such as starches,
sugars, mic-rocrystalline cellulose, diluents, gramulating agents, lubricants, oinders,
disintegratimng agents and the like in the case of oral solid preparations such_ as, for
example, poowders, capsules and tablets, with thme solid oral preparations beling preferred
over the liquid preparations. The carrier may pOssess special properties for controlling or
modifying sthe release and subsequent absorpticon profile of the drug substamice, said
properties i_ncluding but not limited to self-emumlsification, or controlled dissintegration,
dissolution or solubilization in vivo. Because of their ease of administraticn, tablets and
capsules re—present the most advantageous oral -dosage unit form in which c=ase solid
pharmaceu-tical carriers are obviously 'employe d. If desired, tablets may be coated by
standard acjueous or nonaqueous techniques. ‘ '

In =addition to the common dosage formrms set out above, the comporands of Formula

1 may also be administered by controlled releasse means and/or delivery de—vices such as
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those described in TJ.S. Pat. Nos. 3, 845,770; 3,9 16,899; 3,536,809; 3,5988,123; 3,630,200
and 4,008,719,

Pharmaceut=ical compositions of the present invention suitable forr oral
administration may= be presented as discrete unitss such as capsules, cache=ts or tablets each
containing a predet-ermined amount of the active= ingredient, as a powder or granules or as
a solution or a suspeension in an aqueous liquid, & non-aqueous liquid, an oil-in-water
emulsion or a wate-r-in-oil liquid emulsion. Suchm compositions may be pmrepared by any of
the methods of pha_rmacy but all methods includ_e the step of bringing int—o association the
active ingredient with the carrier which constitufes one or more necessar_y ingredients. In
general, the compo-sitions are prepared by unifor-mly and intimately admTixing the active
ingredient with 1iqr1id carriers or finely divided solid carriers or both, anc] then, if
necessary, shaping the product into the desired poresentation. For examplee, a tablet may be
prepared by compr=ession or molding, optionally with one or more accessSory ingredients.
Compressed tabletss may be prepared by compre=ssing in a suitable machi_ne, the active
ingredient in a free -flowing form such as powde-r or granules, optionally mixed with a
binder, lubricant, ixert diluent, surface active or dispersing agent. Molde- d tablets may be
made by molding i a suitable machine, a mixtu-re of the powdered comy—oound moistened
with an inert liquidl diluent. Hard or soft gelatin «capsules may be prepare=d by filling either
with dry powder or= granule formulations or by fSlling with a liquid formwulation
compatible with thee capsule shell. Desirably, eamch tablet contains from (.01 to 500 mg,
particularly 0.01, 0 .05, 0.1, 0. 5, 1.0, 2.5, 3.0, 5.0, 6.0, 10.0, 15.0, 25.0, 5=0.0, 75, 100, 125,
150, 175, 180, 200, 225, and 500 milligrams of #he active ingredient for —the symptomatic
adjustment of the dosage to the patient to be treemted. And each cachet or capsule contains
from about 0.01 to 500 mg, particularly 0. 01, 005, 0.1, 0.5, 1.0, 2.5, 3.0, 5.0, 6.0, 10.0,
15.0, 25.0, 50.0, 755,100, 125, 150, 175, 180, 20 0O, 225, and 500 milligramms of the active
ingredient for the s ymptomatic adjustment of thez dosage to the patient tam be treated.

Exemplifyi-ng the invention is a pharmac=eutical composition conprising any of
the compounds desscribed above and a pharmace=utically acceptable carriwer. Also
exemplifying the irvention is a pharmaceutical ccomposition made by commbining any of
the compounds desscribed above and a pharmacesutically acceptable carriser. An illustration

of the invention is =a process for making a pharmmaceutical composition ceomprising



10

WO 2005/06612Gm PCT/U S2004/039763

-178-

combining any= of the compounds described above and a pharmaceutically eacceptable
carrier.

The dozse may be administered in a single daily dose or the total daiTly dosage may
be administere-d in divided doses of two, three or four times daily. Furthernmore, based on
the properties eof the individual compound selectezd for administration and/cor the
characteristics of the dosage form (i.e., modified xelease), the dose may be administered
less frequently—, e.g., weekly, twice weekly, monthly, etc. The unit dosage rmay be
corresponding 1y larger for the less frequent admimistration.

‘When sadministered via transdermal route s or through a continual irmftravenous
solution, the deosage administration will, of cours<e, be continuous rather thean intermittent
throughout the= dosage regimen.

The foMlowing are examples of representa tive pharmaceutical dosagme forms for the

compounds of — Formula I:

Injectable Su .spension (I.M.) . mmg/mb
Compound o—f Formula I 4 10
Methylcelluleose 5-0
Tween 80 0_5
Benzyl alcoh_ol 9.0
Benzalkoniutrn chloride 1.0

Water for injeection to a total volume of 1 mL

Tablet | pog/tablet
Compound o-fFormula I 25
Microcrystal line Cellulose 415

Povidone 14.0
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Pregelatini —zed Starch

Magnesiun— Stearate

Capsule (T2ry Fill)

Compoundll of Formula I
Lactose Po»wder

Magnesiur Stearate

Capsule (I _iquid Fill)

Compounci of Formula I

Peanut oil

Capsule (Semi-solid Fill, self-emulsifyings)

Compoun«d of Formula I
Gelucire M4/14

Capsule ((Liquid Fill, Self-Emulsifying)

Compoursd of Formula 1

PCT/UJS2004/039763
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43.5
2.5
500

25 ‘
573.5

1.5

600

25
575
600

mg/capsule

25
575

600

mg/capsule

25
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Sesame il
Cremoph _or RH40

Peceol

Aerosol

Compotand of Formula I
Lecithinm, NF Liq. Conc.
Trichlor-ofluoromethane, NF
Dichloreodifluoromethane, NF

PCT/USZ2004/039763

-18 -

125
300
150

600

Per canister

24 mg
1.2 mg
4.025 g
12. 15 g

T he above dosage form examples ar-e representative. The amount eof the

compournd present in compositions is such &hat a suitable dosage will be o=btained.

Preferrecd compositions and preparations ac cording to the present inventio—n may be
determired by a person skilled in the art.
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WE CLAIM:
1. A compound of formula I
Q o)
]
(-3
0 X
Formula [
wherein:

N_—
C ; is a 6,5-bicyclic ring selected from the group comnsisting of:

T T T T T
N N\ N N SN N N N
Cry O O, o, (X
N P

R' R? R' R' N R'
) w L ) )

RZU:\I]RZN\ e 1 Rszz

= = N~ z
R1 R’ R’ R’ N R‘

R'is selected from the group consisting of:

(a) hydrogen,

(b) alkylcarbonyl optionally substituted with hetero=cyclyl,

(c) heterocyclylcarbonyl optionally substituted withm alkyl or acetyl,

(d) alky! or haloalkyl,

(e) cycloalkyl optionally substituted with one or tw=o0 substituents
independently selected from the group consistin_g of alkyl, halo, oxo,
hydroxy, alkoxy, amine, alkylamino and dialkyl amino,

(f) heterocyclyl selected from the group consisting of:
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g/(_0_7 | g——r\(} | §\<:>0 ’g——NCO ’ g——-N/\:/\s
$
) ?‘3

;——N R'™ /
) and R" ;
(g) aryl optionally substitwted with halo, alkyl, alkox=y, cyano, amino,
alkylamino or dialkylaamino, and
(h) heteroaryl selected from the group consisting of:

o S s R
g‘@FU @R’» %\;?/7
5 R N=— R’ N_R N= R’ N
G AT AT A
N VX | | |
aand 3 N

R? is hydrogen, alkyl, heterocyc 1yl or, together with R!' and the carbon to which
they ar-e attached, forms a saturated rings substituent selected from t he group consisting of:
(a) cycloalkyl, and
(b) heterocyclyl selectedk from the group consisting «of:
tetrahydrofuranyl, te-trahydropyranyl and pipericiiny! optionally
N-substituted with aJkyl, acetyl or aryl,

&)
X is—=NR"®R?or %_ :

R3 is selected from the group coOnsisting of:

(a) hydrogen,
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(b) alkyl optionally substituted withh one or two substituents i ndependently
selected fFrom the group consisting of hydr oxy, alkoxy, halogen, ami no,
alkylamimo and dialkylamino,

(c) cycloalkyl optionally substitute d with one or two substitu_ents

irmdependently selected from the greoup consisting of hydroxy—, alkoxy,

haalo, amino, alkylamino and dialky~lamino,

(&) heterocyclyl selected from the group consisting of:

$
e 3O O 3o
:

2R
OIS

and :
(e) cycloalkylalkyl selected from tkne group consisting of:

g/CHz,q__Rs ; , ~CH, <>/«>R5 g/CHZORS

5

anci
R

2

(£ heterocyclylalkyl selected from the group consisting of:

2

; ; CH,
;,,CHZ g\CH §‘CH2 ™CH,
N—R* : N
.0 o o} , R ,
S~ch,
and ° ;

() arylalkyl selected from the grotap consisting of
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V’E} \
(hD) heteroarylalkyl selected from tThe group consisting of:

2 CH, R 3>—CH

@‘ﬁ?@

&
g— is a heterocyclic ring selected fimom the group consistingg of:

f—NO—Rg’LNi ,f"NQ/RSH ¢ Nb ,f——NOR | §—NO—R9

R} 2 S\ f ~\
N O N S

_Nz > 2 \—r® \ N
\ / Rm a_nd R14 .

R* is hydr-ogen, phenyl, halophenyl, acyl or alkoxycarbonyl;

and ;

R? is hydr—ogen, hydroxy or alkoxy;

each of R= and R is independently selecte=d from hydrogen, halo, cyano, alkyl,
alkoxy, haloalkyl , haloalkoxy, amino, alkylamino, dialkylamino, alkoxycarbonyl,
dialkylaminocarb-onyl, aryl and aryloxy;

R%is hydr—ogen, hydroxyalkyl, acyl, oxo, zaryl, pyridinyl, alkyl-SC2,-O-,
RP-NH-CHj;-, ary -lalkyl, or RN-CO-O- ;

R’ is hydr—ogen, hydroxy, hydroxyalkyl, acyl, halo, dihalo, oxo, ar=yl,
haloaryl-CH,-, pyridinyl, alkyl-SO,-O-, R*-NH-, R®°-NH-CH,-, arylalkyL,

© or R%N-CO-0-;
R is hyd _rogen, alkyl, alkoxycarbonyl, ar-yl or haloaryl;
! is hyd_rogen, alkyl or aryl;
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R'? is h=ydrogen or aryl;

R!? is h=ydrogen or alkyl;

R'" is h=ydrogen, alkyl, aryl or acyl;

R?® is hy~drogen, alkoxycarbonyl or halop=henyl;

R® is hy=drogen, alkoxy, phenyl, halophemyl, halophenylalkyl, halopy Tidinyl,
pyrimidinyl, allkoxycarbonyl, dialkylaminocarboonyl, or dialkylaminothiocarBbonyl; and

R® is hy~drogen or alkyl;
and all salts, soslvates, optical and geometric iso-mers, and crystalline forms t hereof and
with the provis o that the compound of formula &) is other than [4-(2,3-dihydro-indole-1-
sulfonyl)-phen=y!]-(4-phenyl-piperazin-1-yl)-me=thanone,
[4-(2,3-dihydro>-indole-1-sulfonyl)-phenyl]-mor—pholin-4-yl-methanone, and
[4-(2,3-dihydro-indole-1-sulfonyl)-phenyl]-piperidin-1-yl-methanone.

2. A compound of formula I

wherein:

N_.
C ; is a 6,5-bicyclic ring selectecd from the group consisting ©f:
I I .~ L
O, OO o O G
N
R 1 & R1 F E1 & R1 N/ R1
| i T | E
N Ny N NN , L ~ ,
R? R* | R* | R® R
=~ = N~ =
R R' = R’ N R
7
N
o
]

“and R;
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R! is selected. from the group consisting of*
(a) hy drogen,
(b) alkxylcarbonyl optionally substituged with heterocyclyl,
(c) heterocyclylcarbonyl optionally s ubstituted with alkyl omr acetyl,
(d) allxyl or haloalkyl,
(e) cy cloalkyl optionally substituted —with one or two substit—uents
indepeendently selected from the groump consisting of alkyl, Inalo, oxo,
hydro xy, alkoxy, amino, alkylamino and dialkylamino,
(f) hemerocyclyl selected from the grooup consisting of:

< 0O X 0 O

e D P

. z=nd R ;
(g) ar—yl optionally substituted with h alo, alkyl, alkoxy, cyaro, amino,
alkylaamino or dialkylamino, and

(h) hesteroaryl selected from the grou_p consisting of:

0 S §%<S R’

;‘MW @R’ L_j/
R7
Calily alte By Sy
X 7

- 7yt B

MRS N W STNA
N\ VY
T
and

R? is hydrogen, alkyl, heterocyclyl or, togetlner with R! and the car bon to which

they are attached, fomrms a saturated ring substituent selected from the groump consisting of:

(a) cy-cloalkyl, and
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(b) heterocyclyl selected from the group consisting off:
tetrahydrofuranyl, tetrahydropyrany! and piperidi—mnyl optionally
N-substituted with alkyl, acetyl or aryl,

¢
X is ~NR*R? or f— ;

R3 is selected from the group consisting of:

(a) hydrogen,

(b) alkyl optionally substituted with one or two subst=ituents independently
selected from the group consisting of hydroxy, alkoxy, haloggen, amino,
alkylamino and dialkylamino,

(c) cycloalkyl optionally substituted with one or two substituents

independently selected from the group consisting of hydroxy, alkoxy,

halo, amino, alkylamino and dialkylamino,

(d) heterocyclyl selected from the group consisting of

S
o 0y O O
SR R®

oIS

and ;

(e) cycloalkylalky] selected from the group consistirag of:

o oGS 3OS

RS
e

(f) heterocyclylalkyl selected from the group consis ting of:

and
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f f ;\CHZ
> ~—cCH CH
3—CH, S CH, 2 2
N—R* N
o 0 o R
g\CHz

and o ;
(g) arylalky! selected from the group consisting of

3-CH, \CHi
(h) heteroarylalkyl selected from the group consisting of:

3 —CH R’ g—‘CH ;\CH.‘, N R

@’?ﬁ@

¢
is a heterocyclic ring selected from the group consistingg of:

e i‘”?;g §§;@ s

g——NmO ;—‘N/—\S
2 ) 3O \

14
and ;

=4 is hydrogen, phenyl, halopheny1, acyl or alkoxycarbonyl;

§

and ;

R~ is hydrogen, hydroxy or alkoxy 3

eamch of R®and R’ is independently selected from hydrogen, halo, cyano, alkyl,
alkoxy, h-aloalkyl, haloalkoxy, amino, alky’lamino, dialkylamino, alkoxyecarbonyl,
dialkylaminocarbonyl, aryl and aryloxy;
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R® is hydrogen, hydroxyalkyl, acyl, oxo, aryl, pyridinyl, alkyl—S0O,-O-,
RP.NH-CH;-, arylalkyl, or R>;N-CO-O-;

R’ is hydrogen, hydroxy, hydroxyalkyl, acyl, halo, dihalo, oxom, aryl,
haaloaryl-CH;-, pyridinyl, alkyl-SO,-O -, R*-NH-, R>-NH-CH,-, arylal kyl,

o)

s

o or R%N-CO-O-;

R s hydrogen, alkyl, alkoxycarbonyl, aryl or haloaryl;

R is hydrogen, alkyl or aryl;

R" is hydrogen or aryl;

R" is hydrogen or alkyl;

R is hydrogen, alkyl, aryl or acyl;

R? is hydrogen, alkoxycarbony~1 or halophenyl;

R" is hydrogen, alkoxy, phenyX, halophenyl, halophenylalkyl, halopyridinyl,
p~/rimidinyl, alkoxycarbonyl, dialkylamminocarbonyl, or dialkylamino®hiocarbonyl; and

R® is hydrogen or alkyl;
arad all optical and geometric isomers and crystalline forms thereof arad with the proviso
thmat the compound of formula (I) is other than [4-(2,3-dihydro-indole—1-sulfonyl)-
pEkenyl)-(4-phenyl-piperazin-1-yl)-methanone,
[4®-(2,3-dihydro-indole-1-sulfonyl)-phenyl]-morpholin-4-yl-methanore, and [4-(2,3-
d& hydro-indole-1-sulfonyl)-phenyl]-pi-peridin-1-yl-methanone.

3. The compound of Claim | orClaim 2, wherein:

C g is a 6,5-bicyclic rim g selected from the group cons=isting of:

-

r | | |
N N
C ) [ ( N\T " I Yy [(\I ) [ T
2
/ N /J——]l & R NF
1 1 1 1 1
R , R R , R =and R :

>

Z~1

R! is selected from the group consisting of:
(a) hydrogen,
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(b) alkylcarbonyl optionally substituted with het=erocyclyl,

(c) heterocyclylcarboonyl optionally substituted vwith alkyl or acetyl,

(d) methyl, propyl, t-butyl or trifluoromethyl,

(e) cycloalky! opticonally substituted with oxo, h-ydroxy , methoxy, difTluoro
or methyl,

() heterocyclyl sel ected from the group consisti_ng of:

S8 =) 29" ?‘“@", s o
g
@ \@

11/ P\ O

1

(g) pheny! optionally substituted with halo, me-thyl, methoxy, cyano eor
dimethylamineo, and

(h) heteroaryl sele=cted from the group consistixng of:-
e € U
S g %@w _’7
H ﬁ = 3 ;/K)L '@
Iy
Nx

and )

R? is hydrogen, methyl, ethyl, or together with R! anA the carbon to which rthey
are attached, forms a saturated r-ing substituent selected from the group consisting eof:

(a) cycloalkyl, aond
(b) heterocyclyl sclected from the group consdsting of: tetrahydropy~ranyl,

and N-methy~Ipiperidin-4-yl;
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&)
= is -NR"R? or g_ ;

IR’ is selected from the group cons3sting of:

(a) hydrogen,

(b) (C;-Cy) alkyl optionallsy substituted with (C;-C2) alkoxy,

(c) (C4-Cs) cycloalkyl opti«-onally substituted with orme or two substituentss
independently selected from hydroxy, methoxy, amino, alkylamino,
and dialkylamino;

(d) heterocyclyl selected fr-om the group consisting of:

$
e 3 O O
-0 O, O O
O >

(e) cycloalkylalkyl selecte d from the group consistimg of:

)

f/%mf/ &

,

(f) heterocyclylalkyl selec-ted from the group consissting of:

f TTCH,
3—cH, g\c:H2 g\CHz
N—R* N
o} o) R
g\cH2
and o ;
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2t R
4
(g) arylalkyl which is ; and
(h) heteroarylalkyl sele=cted from the group consisti ng of:
3 cH, R’ 3>—CH g\(;Hz W R
@ ﬂ/* @ L)
ard N ;

&
f— is a heterocyclic rin_g selected from the group co mnsisting of:

;—C}L? Eaoral () %-5 IOy

8
R —\ S N O f—N s
SN S S N

, R" and ;

R*is hydrogen, phenyl, fluor ophenyl, t-butyloxycarbonyl or methoxycarbonyl;

R’ is hydrogen, hydroxy or mmethoxy;

each of R%and R is independ_ently selected from the groupo consisting of hydrog en,
alkyl, fluoro, chloro, trifluoromethyl , cyano, methoxy, amino, monomethylamino,
dimethylamino, methoxycarbonyl arad dimethylaminocarbonyl;

R®is is hydrogen, hydroxyallkyl, acyl, oxo, aryl, pyridiny Kk, alkyl-SO-O-,
R°-NH-CH,-, arylalkyl or (CH3),N-€C0-0-;

R’ is hydrogen, hydroxy, hycdroxymethyl, acetyl, fluoro, clifluoro, oxo, phenyl,

I

benzy~1, pyridinyl, CH;-S0,-O-, R*INH-, R>NH-CH,-, © , or

(CH;»:N-CO-0-;
R" is hydrogen or alkyl;
! is hydrogen or alkyl;
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R'?is hyedrogen or phenyl;

R" is hyedrogen or methyl;

R is hys=drogen, methyl, phenyl or acetyl;

R*is hydirogen, methoxycarbonyl, t-butyloxycarbonyl or fluorophermyl; and

R" is hydlrogen, methoxy, phenyl, phenylalkcyl, fluorophenylalkyl, fl uorophenyl,
pyridinyl, fluoroepyridinyl, pyrimidinyl, methoxycarbonyl, t-butyloxycarboryl,

dimethlaminoca-xbonyl or dimethylaminothiocarbomyl.
Cx:
4. The compound of Claim 1, 2, or 3, wheresin is

N
: \R1

5. The —ompound of Claim 4, wherein R! %s aryl optionally substinated with halo,
alkyl, alkoxy, csyano, amino, alkylamino or dialkyl amino.

6. The ceompound of Claim 5, wherein R! is phenyl.

7. The ceompound of Claim 4, wherein R! i s cycloalkyl optionally swubstituted with
one or two subs tituents independently selected froxm the group consisting o falkyl, halo,

oxo, hydroxy, a Ikoxy, amino, alkylamino and dialXkylamino.
8. The c~ompound of Claim 7, wherein R'1iscyclopentyl.

9. The ¢ ompound of any one of Claims | t© 8, wherein R? is an aryJlalkyl selected

from thes group consisting of:

6 ?\CHZ RG

g~CH, R
B OO

and
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10. The co mpound of Claim 9, wherein R3 is F .

. 11. A com pound according to any one of Claims 1 to 10, wherein th_e compound
;SI.-(4-Fluoro-benzyl)—4-(3—phenyl—indole- 1-sulfonsyl)-benzamide,
N-(5-Fluoro-pyriclin-3-ylmethyl)-4-(3-phenyl-indele- 1-sulfonyl)-benzamid «e,
4-(3-Phenyl-indol e- 1 -sulfonyl)-N-(tetrahydro-pyr an-4-ylmethyl)-benzamid e,
4-(3-Cyclopentyl—indole-1-sulfonyl)-N-(4-fluoro-benzyl)-benzamide,
N-(4-Fluoro-benzyl)-4-[3-(tetrahydro-pyran-4-yl) -indole-1-sulfonyl]-benzammide,
N-Cyclopropylmesthyl-4-(3-phenyl-indole-1-sulfo- nyl)-benzamide,
4-(3-Cyclopentyl—indole-1-sulfonyl)-N-(tetrahydr—o-pyran-4-yl)-benzamide.., or
4-(3-Cyclopentyl —indole-1-sulfonyl)-N-(tetrahydr—o-pyran-4-ylmethyl)-ben=amide.

12. A compound according to any one of «Claims 1 to 11, wherein tkne compound
is:
4-(3-Cyclopentyl -indole- 1-sulfonyl)-N-(4-fluoro—benzyl)-benzamide.

13. A compound according to any one=s of claims 1 to 11, wheremin the

compound is N-( 4-Fluoro-benzyl)-4-(3-phenyl-iradole- 1-sulfonyl)-benzam=ide.
14. A phamaceutical composition compr—ising a compound accordmng to any one
of claims 1 to 13 in an amount effective to antageonize CB-1 receptor stimialation, and a

pharmaceutically~ acceptable carrier, diluent or ex<cipient.

15. A phaarmaceutical composition compr=ising a compound accord ing to any one

of Claims ! to 13 and a pharmaceutically acceptaable carrier, diluent or excsipient.
16. Use of a composition according to any one of Claims 14 or 15, in the
manufacture of a2 medicament for treating a coradition in 2 mammal whi=ch is treatable by

reducing CB-1 xreceptor stimulation.

17. Use of Claim 16, wherein the mamrmal is a human.
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18.Use of Claim 16 or Claim 17, wherein the condition is obesity, Or an eating

disorder associated with excessive food intake.

19.Use of Claim 18, wherein the condition is obesity.

20. A compound of Formula (), 4-(3-Cyclopen-tyl-indole- 1 -sulfonyl)—N-(4-fluoro-
benzyl)-benzamide or 4-(3-Cyclopentyl-indole-1 -sulfomyl)-N-(4-fluoro-benzwyl)-

benzamide for use in theraapy.

21. Use of a compeound according to any one of~ Claims 1 to 20, 4-(3-Cyclopentyl-
indole- l-sulfonyl)-N-(4-Eluoro-benzyl)-benzamidc or 4-(3-Cyclopentyl-indolL e-1-
sulfonyl)-N-(4~ﬂuoro-bcmzyl)-benzamide for the manwafacture of a medicame=nt for

treating a condition whickn is treatable by reducing CB—1 receptor stimulation .

22. The use of Cla=xim 21, wherein the condition is obesity or an eatingz disorder

associated with excessive= food intake.

93. The use of Claaim 22, wherein the condition is obesity.

24. A compound of any one of claims 1 to 13 or 20, substantially ass herein

described with references to and as illustrated in any o©f the examples.

25. A compositio-n of claim 14 or claim 15, sumbstantially as herein escribed with

reference to and as illusttrated in any of the examples-.

26. Use of any ome of claims 16 to 19 or 21 tow 23, substantially as h_erein

described with references to and as illustrated in any of the examples.
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