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INDOLES AS 5-HT6 MODULATORS

TECHNICAL FIELD

The invention relates to novel compounds, to pharmaceutical compositions
comprising the compounds, to processes for their preparation, as well as to the use of
the compounds for the preparation of a medicament against 5-HT; receptor-related
disorders.

BACKGROUND OF THE INVENTION

Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
general knowledge in the field.

Obesity is a condition characterized by an increase in body fat content resulting in
excess body weight above accepted norms. Obesity is among the most important

nutritional disorders in the western world and represents a major health problem in may
industrialized countries. This disorder can lead to increased mortality due to increased

incidences of diseases such as cardiovascular disease, digestive disease, respiratory

disease, cancer and type 2 diabetes. Searching for compounds that reduce body ‘
weight has been going on for many decades. One line of research includes the

activation of serotoninergic systems, either by direct activation of serotonin receptor

subtypes or by inhibiting serotonin reuptake. The exact receptor subtype profile

required is however not believed to be known.

Serotonin (5-hydroxytryptamine or 5-HT) is considered to be a key transmitter of
the peripheral and central nervous system and is believed to modulate a wide range of
physiological and pathological functions, including, for example, anxiety, sleep
regulation, aggression, feeling and depression. The identification and cloning of
multiple serotonin receptor subtypes have been reported. The cloning of the 5-HTg
receptor was reported by several groups in 1993. See, e.g., (Ruat, M. et al. (1993)
Biochem. Biophys. Res. Commun.193: 268-276; Sebben, M. et al. (1994) NeuroReport
5: 2553-2557). This receptor is believed to be positively coupled to adenylyl cyclase
and has been shown to display affinity for neuroleptics such as clozapine. Recently, the
effect of 5-HT antagonist and 5-HT; antisense oligonucleotides to reduce food intake in
rats has been reported. See, e.g., (Bentley, J.C. et al. (1999) Br J Pharmacol. Suppl.
126, P66; Bentley, J.C. et al. (1997) J. Psychopharmacol. Suppl. A64, 255; Woolley
M.L. et al. (2001) Neuropharmacology 41: 210-219).

Compounds with enhanced affinity and selectivity for the 5-HTs receptor have
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been identified, e.g. in WO 00/34242 and by Isaac, M. et al. (2000) 6-Bicyclopiperaziny!-
1-arylsulphonylindoles and 6-Bicyclopiperidinyl-1-arylsulphonylindoles derivatives as
novel, potent and selective 5-HTs receptor antagonists. Bioorganic & Medicinal
Chemistry Letters 10: 1719-1721 (2000), Bioorganic & Medicinal Chemistry Letters 13:
3355-3359 (2003), Expert Opinion Therapeutic Patents 12(4) 513-527 (2002).

SUMMARY OF THE INVENTION
According to a first aspect, the present invention provides a compound of the
formula (1)

wherein:
=== represents a single bond or a double bond;
nis0,1,2o0r3;
mis 0, 1or2,
each R%is, independently, selected from:
(a) hydrogen,
(b) halogen,
(c) Cig-alkyl,
(d) Css-cycloalkyl,
(e) hydroxy-C,4-alkyl,

(f) -COORS,
(@) -CONR°R®,
(h) -CO-R?,

(i) -CN,

G) aryl,and

(k) heteroaryl,
wherein any heteroaryl or aryl residue is optionally independently substituted

in one or more positions with a substituent selected from:
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optionally independently substituted in one or more positions with a substituent selected

from:

-2a-

(a) halogen

(b) Ci4-alkyl,

(¢) C,4-alkylthio,

(d) Cis-alkoxy,

(e) -CF,,

(f) -CN, and

(g) hydroxymethyl;
R’ is a group selected from:

(a) Cig-alkyl,

(b) Cj.z-cycloalkyl,

(c) Cse-alkenyl,

(d) aryl,

(e) aryl-C,¢-alkenyl,

(f)  aryl-Cy¢-alkyl,

(g) heteroaryl,

(h) heteroaryl-C,¢-alkenyl, and

(i)  heteroaryl-C,.¢-alkyl,
wherein any heteroaryl or aryl residue, alone or as part of another group, is

(a) halogen,

(b) Cie-alkyl,

(c) fluoro-C,¢-alkyl,
(d) Cas-cycloalkyl,

(e) C.e-alkenyl,

(f)  fluoro-C,¢-alkenyl,

(g) ethynyl,

(h) hydroxy-C,.s-alkyl,
(i) hydroxy,

(j) Cis-alkoxy,

(k)  fluoro-C,¢-alkoxy,
() -SCF,,

(m) -SCF:H,

(n) -SO,NR°R,
(0) -S(O).R® whereineis0, 1,2 or 3,
(p) -CN,
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(q)
()

(s)
(t)

(u)
(v)
(w)
(x)
(y)
(2)

-2b-

-NR°R?,

-NHSO;R®,

-NR°COR?,

-NO;,

-CONR°R®,

-C(=O)R®,

-COOH,

C,¢-alkoxycarbonyl,

Ci.7-cycloalkoxy,

phenyl, optionally substituted with one or more of halogen,

Ci.s-alkyl, Cy.4-alkylthio, C,4-alkoxy, cyano, or trifluoromethyl,

(aa) phenoxy, optionally substituted with one or more of halogen,

C..4- alkyl, Cy4-alkylthio, C,.4-alkoxy, cyano, or trifluoromethyl,

(ab) benzyloxy, optionally substituted with one or more of halogen,

Ci4-alkyl, Cy4-alkylthio, C,4-alkoxy, cyano, or trifluoromethyl,

(ac) benzoyl, optionally substituted with one or more of halogen,

Ci4-alkyl, Cy.4-alkylthio, C,4-alkoxy, cyano, or trifluoromethyl; or

(ad) heteroaryl, optionally substituted with trifluoromethyl and

methyl;

each R?is, independently, selected from:

(a)
(b)
(c)
(d)
(e)
(f)

(9)
(h)
()

)

(k)
"

(m)
(n)
(0)
(P)

hydrogen,
halogen,
Cis-alkyl,
fluoro-C-,5-alkyl,
Cs.7-cycloalkyl,
C.¢-alkenyl,
fluoro-C,.¢-alkenyl,
ethynyl,
hydroxy-C,_4-alkyl,
hydroxy,
C,¢-alkoxy,
fluoro-C,s-alkoxy,
Cs.7-cycloalkoxy,
fluoro-C;.;-cycloalkoxy,
-SCF;,

-SCF,H,
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(q)
(n
(s)
(t)
(u)
(v)
(w)
(x)
(y)
(2)
(aa)
(ab)
(ac)

-2c-

-SO,NR°R?,

-S(0).R® whereineis 0, 1, 2 or 3
-CN

-NR°R?,

-NHSO,R?,

-NRCOR®,

-NO;,

-CONR°R?,
-OCONR°R?,

-C(=0)R®,

-COOH,
Ci¢-alkoxycarbonyl, and
_ORH;

R3 is a group selected from:

R10
N
L

wherein

zis 2; and
i)
ii)

ii)

Q/N P(\N
R?

both of R* are hydrogen; or

one of R* is hydrogen, and the other is
(@) Ci4-alkyl,

(b) fluoro-C,.4-alkyl,

(c) hydroxy-C,4-alkyl, and

(d) cyano; or

both of R* are methyl;

R® is each independently selected from:

(a)
(b)
(c)
(d)
(e)

two R’ groups together with the nitrogen to which they are attached

hydrogen;

Ci¢-alkyl,
fluoro-C,¢-alkyl,
heteroaryl-C,.,-alkyl,
Cs.7-cycloalkyl, or

form a heterocyclic ring:

R® is each independently selected from:




@\ -2d-
—
-
(; (a) hydrogen,
% (b) Cis-alkyl,
(c) fluoro-C,4-alkyl, and
oo
— (d) hydroxy-C,.;-alkyl;
5 R’ is selected from:
% (a) hydrogen,
- (b) Cua-alkyl,
(l: (c) fluoro-C,.4-alkyl,
S (d) 2-cyanoethyl,
8 10 (e) hydroxy-C,.4-alkyl,

(f)  Cs4-alkenyl,

(g) Csq-alkynyl,

(h)  Cj.s-cycloalkyl,

(i)  Cjs-cycloalkyl-C,4-alkyl,

15 () Ci.4-alkoxy-C,.4-alkyl, and
R® is each independently selected from:
(a) Cie-alkyl,

(b) fluoro-C,s-alkyl,

(c) Csz-cycloalkyl,
20 (d) aryl,and

(e) heteroaryl,

wherein any heteroaryl or aryl residue is optionally independently substituted
in one or more positions with a substituent selected from:

(a) halogen,
(b) Ci4-alkyl,
(c) Cy4-alkylthio,
(d) C,4-alkoxy,

(e) -CFs,
(fy -OCF,,
(g0 -CN, and

(h)  hydroxymethyl;
R? is selected from:

(a) hydrogen,

(b) fluorine provided that the said fluorine is not attached to a
carbon atom adjacent to a ring nitrogen atom,

(c) Cy4-alkyl,
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(d)

-2e-

-NR®R®, provided that the said -NR®R® group is not attached

to a carbon atom adjacent to a ring nitrogen atom,

(e)

hydroxy, provided that the said hydroxy group is not attached

to a carbon atom adjacent to a ring nitrogen atom, and

(f)

hydroxy-C,4-alkyl;

R'® is each independently selected from:

(a)

(9)

hydrogen,

hydroxy-C,s-alkyl,

C,.3-alkoxy-C,.4-alkyl,

cyclopropyl,

cyclobutyl,

benzyl, and

Ci.s-alkyl, provided that when both R' represent ethyl, then

——= represents a double bond;

R is selected from:

(a)
(b)

-CH,CN,
benzyl;

R'2is each independently selected from

(a)
(b)
(c)
(d)
(e)

hydrogen,

C,4-alkyl,

fluoro-C, 4-alkyl,
hydroxy-C,.s-alkyl, and

C,¢-alkoxycarbonyl;

or a pharmaceutically acceptable salt thereof,

with the proviso that the compound of formula (l) is not N-methyl-1-

(phenylsulfonyl)-1H-indole-4-methanamine.

According to a second aspect, the present invention provides a pharmaceutical

composition comprising a compound according to the first aspect in combination with a

pharmaceutically acceptable diluent or carrier.

According to a third aspect, the present invention provides use of a compound

according to the first aspect for the manufacture of a medicament for:

¢ reducing body weight or reducing body weight gain;

o the treatment of type |l diabetes; or

¢ the treatment of a disorder of the central nervous system.

According to a fourth aspect, the present invention provides use of a compound

according to the first aspect for the manufacture of a medicament for:
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¢ the treatment of pain; or
¢ the treatment of a neurodegenerative disorder.
According to a fifth aspect, the present invention provides a method for:

¢ reducing body weight or reducing body weight gain;

o the treatment of type Il diabetes;

¢ the treatment of a disorder of the central nervous system;

¢ the treatment of pain; or

o the treatment of a neurodegenerative disorder,
comprising administering to a subject in need thereof a compound according to the first
aspect or a pharmaceutical composition according to the second aspect.

Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an
inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the
sense of “including, but not limited to”

DISCLOSURE OF THE INVENTION

This invention relates generally to certain indole and indoline compounds that
show affinity for the 5-HT; receptor.

It has surprisingly been found that certain indole and indoline compounds show
affinity for the 5-HTs receptor at nanomolar range. In general, the preferred compounds
described herein feature a benzylic amino function at the indole or indoline 4-position,
preferably a benzylic amino function at the indole 4-position. This class of amines has
improved in vivo properties and is not expected to be metabolized into non-desired
metabolites. In some embodiments, the compounds described herein (e.g., the indole
compounds) and their pharmaceutically acceptable salts can have 5-HTg receptor
antagonist activity. In some embodiments, the compounds described herein (e.g., the
indole compounds) and their pharmaceutically acceptable salts can have 5-HTg
receptor agonist and partial agonist activity. Preferred compounds can include those
compounds having antagonist activity. As such, the compounds described herein are
believed to be useful for one or more of the following: the treatment or prophylaxis of
obesity and type 2 diabetes, reduction of body weight and of body weight gain, as well
as in the treatment or prophylaxis of disorders of the central nervous system such as
anxiety, depression, panic attacks, memory disorders, cognitive disorders, epilepsy,
sleep disorders, migraine, anorexia, bulimia, binge eating disorders, obsessive

compuisive disorders, psychoses, Alzheimer's disease, Parkinson's disease,
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Huntington's chorea and/or schizophrenia, panic attacks, Attention Deficit Hyperactive
Disorder (ADHD), withdrawal from drug abuse (e.g. abuse of amphetamine, cocaine
abuse and/or nicotine), neurodegenerative diseases characterized by impaired neuronal
growth, and pain. In certain embodiments, the reduction of body weight and of body
weight gain (e.g. treating body-weight disorders) can be achieved inter alia by reduction

of food intake. As used herein, the term "body weight
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disorders” refers to the disorders caused by an imbalance between energy intake and
energy expenditure, resulting in abnormal (e.g., excessive) body weight. Such body weight
disorders include obesity.

In one aspect, this invention relates to a compound of the formula (I)

R
(R
(Rz)n 5 AN C2 m
(RZ)n\(Cilé\ >§C/
\C7 N\ //O
0=%
R (I-A)

wherein:

represents a single bond or a double bond;

mis 0, 1or2(eg.,?2);

nis0, 1,2 or3 (e.g., 3);

in embodiments, when m is 1, then one of C* and c’ (see formula I-A) of the
indole/indoline ring system is substituted with hydrogen, and the other of C* and C’ of the
indole/indoline ring system is substituted with either hydrogen or one of the non-hydrogen
possibilities set forth in the definition of R’;

in embodiments, when m is 0, then each of C* and C’ of the indole/indoline ring
system is substituted with hydrogen;

in embodiments, when n is 2, then one of C, C® and C’ (see formula I-A) of the
indole/indoline ring system is hydrogen, and the other two of C°, C® and C’ of the
indole/indoline ring system are each, independently, substituted with hydrogen or one of
the non-hydrogen possibilities set forth in the definition of R;

in embodiments, when n is 1, then two of C°, C® and C’ of the indole/indoline ring
system are hydrogen, the other of C’, C® and C7 of the indole/indoline ring system is
substituted with either hydrogen or one of the non-hydrogen possibilities set forth in the
definition of R%;

in embodiments, when n is 0, then each of C°, C® and C’ of the indole/indoline ring
system is substituted with hydrogen;

cach R’ is, independently, selected from:
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(a) hydrogen,
(b) halogen, preferably chlorine,
(c) Ci¢-alkyl,
(d) C35-cycloalkyl,
(e) hydroxy-C;4-alkyl,
(f) -COOR®,
(g) -CONR’R’,
(h) —-CO-R®,
() CN,
(j) aryl, and
(k) heteroaryl,
wherein when R’ is or includes a heteroaryl or aryl residue, each heteroaryl or aryl

residue can be optionally substituted in one or more (e.g., 1-5, 1-4, 1-3, 1-2, or 1) positions

with a substituent independently selected from:
(a) halogen,
(b) Ci4-alkyl,
(c) C4-alkylthio,
(d) Cy4-alkoxy,
(e) -CF3,
(f) -CN, and
(g) hydroxymethyl;

R' is a group selected from:
(a) Ci6-alkyl,
(b) C;54-cycloalkyl,
(c) Cs¢-alkenyl,
(d) aryl,
(e) aryl-Cy6-alkenyl,
(f) aryl-C,6-alkyl,
(g) heteroaryl,
(h) heteroaryl-C,¢-alkenyl, and
(1) heteroaryl-C, ¢-alkyl,
wherein when R is or includes any heteroaryl or aryl residue, alone or as part of

another group, the heteroaryl or aryl residue is optionally independently substituted in one
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or more (e.g., 1-5, 1-4, 1-3, 1-2, or 1) positions with a substituent independently selected

from:

(a) halogen,

(b) Ci6-alkyl,

(c) fluoro-C,4-alkyl,
(d) Cs5-cycloalkyl,

(e) Cyg-alkenyl,

(f) fluoro-Ca¢-alkenyl,
(g) ethynyl,

(h) hydroxy-C,4-alkyl,
(1) hydroxy,

() Ci6-alkoxy,

(k) fluoro-C,¢-alkoxy,
(1) -SCF;,

(m) —-SCF>H,

(n) =SO,NR°R’,

(0) —S(O)eRS, wherein e is 0, 1, 2 or 3,
(p) -CN,

(@) -NRR’,

(r) -NHSO:R®,

(s) -NR°COR?,

(t) =NO»,

(u) —CONR’R’,

(v) -C(=O)R’,

(w) -COOH,

(x) C-¢-alkoxycarbonyl,
(y) Cy5-cycloalkoxy,

(z) phenyl, optionally substituted with one or more of halogen, C4-alkyl,

C)4-alkylthio, C,4-alkoxy, cyano, or trifluoromethyl,

(aa) phenoxy, optionally substituted with one or more of halogen, C,4-

alkyl, C)4-alkylthio, C;4-alkoxy, cyano, or trifluoromethyl,

(ab) benzyloxy, optionally substituted with one or more of halogen, C;4-

alkyl, Cy4-alkylthio, C;4-alkoxy, cyano, or trifluoromethyl,
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(ac) benzoyl, optionally substituted with one or more of halogen, C4-alkyl,
C,4-alkylthio, C;4-alkoxy, cyano, or trifluoromethyl, and

(ad) heteroaryl, optionally substituted with trifluoromethyl and methyl;
each R? is independently selected from:

(a) hydrogen

(b) halogen,

(c) Ci-alkyl,

(d) fluoro-C,¢-alkyl,

(e) Cs5-cycloalkyl,

(f) Cy6-alkenyl,

(g) fluoro-C,¢-alkenyl,

(h) ethynyl,

(1) hydroxy-C, 4-alkyl,

() hydroxy,

(k) C,6-alkoxy,

(1) fluoro-C,-alkoxy,

(m) Cs5-cycloalkoxy,

(n) fluoro-C;.7-cycloalkoxy,

(o) -SCF;,

(p) -SCF:H,

(q) —SO,NR’R,

(r) -S(0).R®, wherein e is 0, 1, 2 or 3,

(s) —CN,

(1) -NR°R’,

(u) -NHSO,R?,

(v) -NR°COR?,

(W) =NO,,

(x) -CONR°R’,

(y) -OCONR’R’,

(2) -C(=O)R’,

(aa) -COOH,

(ab) C,-¢-alkoxycarbonyl, and

(ac) —-OR'";
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R’ is a group selected from:

RS

[:;* R“’\N/‘:zz @NJ:: Q/L(

R12 R R12

R R*),
J* J:ZZ ¥
X X J%
X X
S
'\Il R' : R™ R'2

wherein
X is selected from O or -NR®;
zis 2; and
(i) both of R* are hydrogen; or
(i) one of R* is hydrogen, and the other is
(a) C4-alkyl,
(b) fluoro-C;4-alkyl,
(¢) hydroxy-C,4-alkyl, and
(d) cyano; or
(iii) both R” are methyl;
R’ is each independently selected from:
(a) hydrogen,
(b) C;-6-alkyl,
(¢) fluoro-C,-¢-alkyl,
(d) heteroaryl-C, ,-alkyl
(e) Cs-7-cycloalkyl, or

two R> groups together with the nitrogen to which they are attached form a

heterocyclic ring;

R’ is each independently selected from:

PCT/EP2007/056690
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(a) hydrogen,
(b) Cy-4-alkyl,
(¢) fluoro-C»-4-alkyl, and
(d) hydroxy-C;-3-alkyl;
R’ is selected from:
(a) hydrogen,
(b) Cy-s-alkyl,
(¢) fluoro-Csr-4-alkyl,
(d) 2-cyanoethyl,
(e) hydroxy-Cs-4.alkyl,
(f) Cs-4-alkenyl,
(g) Cs-s-alkynyl,
(h) Cs-7-cycloalkyl,
(i) C3-4-cycloalkyl-C,;-4-alkyl, and
(j) Cy-4-alkoxy-C,-4-alkyl;
R® is each independently selected from:
(a) Ci¢-alkyl,
(b) fluoro-C;¢-alkyl,
(¢) Cs5-cycloalkyl,
(d) aryl, and
(e) heteroaryl,
wherein when R® is a heteroaryl or aryl residue, each heteroaryl or aryl residue is
optionally independently substituted in one or more (e.g., 1-5, 1-4, 1-3, 1-2, or 1) positions
with a substituent independently selected from:
(a) halogen,
(b) Cy4-alkyl,
(¢) C4-alkylthio,
(d) Cy4-alkoxy,
(e) -CF3,
(f) ~OCF;,
(g) CN, and
(h) hydroxymethyl;
R’ is selected from:

(a) hydrogen,
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(b) fluorine, provided that the said fluorine is not attached to a carbon atom
adjacent to a ring nitrogen atom,

(c) Cy-~s-alkyl,

(d) -NR°R®, provided that the said ~NR°R® group is not attached to a carbon
atom adjacent to a ring nitrogen atom,

(e) hydroxy, provided that the said hydroxy group is not attached to a
carbon atom adjacent to a ring nitrogen atom, and

() hydroxy-C,-s-alkyl;
R'" is each independently selected from:

(a) hydrogen,

(b) hydroxy-C;-4-alkyl,

(c) Ci-3-alkoxy- Cr-4-alkyl,

(d) cyclopropyl;

(e) cyclobutyl,

(f) benzyl, and

(g) Ci-4-alkyl, provided that when both R'° represent ethyl, then —
represents a double bond;
R'' is selected from
(a) -CH,CN
(b) benzyl;
R'? is each independently selected from:
(a) hydrogen,
(b) Cy-4-alkyl,
(c) fluoro-C,-s-alkyl,
(d) hydroxy-C;-3-alkyl, and
(e) Ci6-alkoxycarbonyl; and
pharmaceutically acceptable salts, hydrates, solvates, geometrical isomers,
tautomers, optical isomers, and metabolites, (e.g., pharmaceutically acceptable salts) in
particular N-oxides of teriary amines, demethylated amines, and N-oxidized
heteroaromatic rings, thereof.
Insome embodiments, it is provided that the compound of formula (I) is not N-

methyl-1-(phenylsulfonyl)-1H-indole-4-methanamine.
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In another aspect, this invention relates to a compound of the formula (I), wherein:

— represents a single bond or a double bond;

mis 1;
nis l;
R’ is a group selected from:
(a) hydrogen,
(b) Ci6-alkyl,
(¢) Cs7-cycloalkyl,
(d) hydroxy-C,4-alkyl,
(e) -COOR?,
(f) -CONR’R’,
(g) -CO-R’,
(h) CN,
(1) aryl, and
(j) heteroaryl,

wherein when R is or includes a heteroaryl or aryl residue, each heteroaryl or aryl

residue can be optionally substituted in one or more (e.g., 1-5, 1-4, 1-3, 1-2, or 1) positions

with a substituent independently selected from:

(a) halogen,

(b) Ci4-alkyl,

(¢) C 4-alkylthio,
(d) C,4-alkoxy,

(e) -CF3,

(f) -CN, and

(g) hydroxymethyl;

R” is a group selected from:

10
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6

o g G
G O

R12 R ) R12

A Ay BV

; and

X, R', R*,R* R®, R", R’ R", R, and R'"? are as defined for formula D.
It is preferred in formula (I) that X is-NR®. More preferably, X is -NR®, wherein R’ is H.

It is also preferred in formula (I) that:

— represents a double bond;
R’ is a group selected from:
(a) hydrogen,
10 (b) Ci6-alkyl,
(c) Cs5-cycloalkyl,
(d) hydroxy-C;4-alkyl,
(e) -CO-R?®,
(H —CN,
15 (g) aryl, and
(h) heteroaryl,
wherein any heteroaryl or aryl residue is optionally independently substituted in or
more positions with a substituent selected from:
(a) halogen,
20 (b) Cy4-alkyl,
(¢) C4-alkylthio,

11
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(d) Cy4-alkoxy,

(e) -CF3,

(f) -CN, and

(g) hydroxymethyl;
R' is a group selected from:

(a) aryl,

(b) heteroaryl,

PCT/EP2007/056690

wherein any heteroaryl or aryl residue is optionally independently substituted in

one or more positions with a substituent selected from:

(a) halogen,

(b) Cys-alkyl,

(¢) fluoro-C,-alkyl,
(d) C34-cycloalkyl,
(e) Cog-alkenyl,

(f) fluoro-C,¢-alkenyl,
(g) ethynyl,

(h) hydroxy-C;4-alkyl,
(1) hydroxy,

(j) C¢-alkoxy,

(k) fluoro-C,¢-alkoxy,
(1) -SCF;,

(m) —SCF;H,

(n) —-SO,NR’R’,

(0) =S(0).R®, wherein e is 0, 1, or 2,

(p) —CN,
(q) -NR’R’,
(r) -NHSO»R®,
(s) -NR°COR’,
(t) -NO,,
(u) -CONR’R’, and
(v) -C(=O)R";
R? is a group selected from:
(a) hydrogen,
(b) halogen,
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(c) Cis-alkyl,

(d) Cs5-cycloalkyl,

(e) hydroxy-C,4-alkyl,
() hydroxy,

(g) C,6-alkoxy,

(h) —SCFs,

(i) ~SCF>H,

(j) —=SO,NR°R?,

(k) =S(0).R®, wherein e is 0, 1, 2 or 3,
(1) -CN,

(m) -NR°R’,

(n) -NHSO,R?,

(0) -NR°COR?,

(p) ~-CONR’R?,

(q) ~OCONR’R®,

(r) -C(=0)R?, and

(s) —OR'";
R’ is a group selected from:
R* R’ R
R‘O\N)y @NJ% QN/]Y
A10 Rg 9
R R12 RA
R% )* &
P<\N N
R7/N )
/N
R7

R" is a group selected from:
(a) hydrogen,
(b) Ci4-alkyl, and
(c) hydroxy-C,4-alkyl;
R’ is each independently selected from:
(a) hydrogen, and
(b) C-3-alkyl,

13
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or two R® groups together with the nitrogen to which they are attached form
a heterocyclic ring;
R® is each independently selected from:
(a) hydrogen,
(b) methyl, and
(c) ethyl;
R’ is selected from:
(a) hydrogen,
(b) Cy-4-alkyl,
(c) 2-cyanoethyl,
(d) 2-hydroxyethyl,
(e) Cs-s-alkenyl,
(f) C3-7-cycloalkyl,
(h) Cs-4-cycloalkyl-C;-4-alkyl, and
(i) C;-4-alkoxy-C,-4-alkyl;
R® is each independently selected from:
(a) Cy3-alkyl,
(b) C5-7-cycloalkyl,
(c) aryl, and
(d) heteroaryl,
wherein any heteroaryl or aryl residue is optionally independently substituted in
one or more positions with a substituent selected from:
(a) fluorine,
(b) chlorine
(c) bromine,
(d) Cy4-alkyl,
(e) Cy4-alkylthio,
(f) Cy4-alkoxy,
(g) -CF3,
(h) —CN, and
(1) hydroxymethyl;
R’ is selected from:
(a) hydrogen,
(b) C;-4-alkyl,

14
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(c) -NR®R®, provided that the said -NR°R® group is not attached to a carbon
atom adjacent to a ring nitrogen atom,

(d) hydroxy, provided that the said hydroxy group is not attached to a
carbon atom adjacent to a ring nitrogen atom, and

(e) hydroxymethyl;
R'? is each independently selected from:

(a) hydrogen,

(b) hydroxy-C»-s-alkyl,

(c) C;-3-alkoxy- Cy-4-alkyl,

(d) C;-s-alkyl

(e) cyclopropyl, and

(f) cyclobutyl;
R'' is selected from

(a) -CH,CN

(b) benzyl;
R'? is each independently selected from:

(a) hydrogen,

(b) Cy-;-alkyl, and

(c¢) hydroxy-C;-»-alkyl.

It is further preferred in formula (I) that:

— represents a double bond;
R’ is a group selected from:
(a) hydrogen,
(b) methyl, and
(c) hydroxymethyl;
R' is a group selected from:
(a) aryl, and
(b) heteroaryl;
wherein any heteroaryl or aryl residue is optionally independently substituted in
one or more positions with a substituent selected from:
(a) halogen,
(b) methyl,

15
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(c) trifluoromethyl,
(d) methoxy,
(e) t-butyl, and
(f) -CN;
R? is a group selected from:
(a) hydrogen,
(b) fluorine,
(c) chlorine,
(d) bromine,
(e) hydroxy,
(f) methoxy,
(g) ethoxy,
(h) iso-propoxy,
(1) -OCON(Me),, and
() -OR'";

R* is a group selected from:

R R R
R™ )3( )5( )Y
\N @N N
T 1 :
4
R* 12 R
S N
P<\N N
RN /\
N
R7/

R" is hydrogen;
R is selected from:
(a) hydrogen,
(b) methyl,
(c) n-propyl,
(d) i-propyl, and
(e) 2-methoxyethyl;
R’ is selected from:

(a) hydrogen,

16

PCT/EP2007/056690



WO 2008/003703 PCT/EP2007/056690

(b) methyl,

(¢) -NH,, provided that the said -NH> group is not attached to a carbon
atom adjacent to a ring nitrogen atom,

(d) hydroxy, provided that the said hydroxy group is not attached to a

carbon atom adjacent to a ring nitrogen atom, and
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(e) hydroxymethyl;
R'? is each independently selected from:
(a) hydrogen,
(b) methyl,
(c) ethyl,
(d) i-propyl,
(e) 2-hydroxyethyl,
(f) 2-methoxyethyl
(g) cyclopropyl, and
(h) cyclobutyl;
R'! is selected from
(a) -CH,CN,
(b) benzyl;
R'? is each independently selected from:
(a) hydrogen,
(b) methyl, and
(¢) hydroxymethyl.

In more preferred compounds of formula (I):

— represents a double bond;
R’ is a group selected from:
(a) hydrogen,
(b) methyl, and
(¢) hydroxymethyl;
R' is a group selected from:
(a) phenyl,
(b) pyridyl, and
(c) 2-thienyl,

17
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wherein any heteroaryl or aryl residue is optionally independently substituted in

one or more positions with a substituent selected from:

(a) chlorine,
(b) fluorine,
(¢) methyl,
(d) trifluoromethyl,
(e) methoxy, and
(H) -CN;
R’isa group selected from:
(a) hydrogen,
(b) fluorine,
(c) hydroxy,
(d) methoxy,
(e) ethoxy,
(f) iso-propoxy,
(g) -OCON(Me),, and
(h) -OR'";

R’ is a group selected from:

R & J%
\N Q/N
F|{10 R
4
R* R'2 R
o &
N N
R?/N )
N
R

R" is hydrogen;
R is selected from:
(a) hydrogen,
(b) methyl,
(c) n-propyl,
(d) i-propyl, and
(e) 2-methoxyethyl;

18
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R’ is selected from:
(a) hydrogen,
(b) methyl,
(¢) -NH,, provided that the said —~NH> group is not attached to a carbon
atom adjacent to a ring nitrogen atom,
(d) hydroxy, provided that the said hydroxy group is not attached to a
carbon atom adjacent to a ring nitrogen atom, and
(e) hydroxymethyl;
R'" is each independently selected from:
(a) hydrogen,
(b) methyl,
(c) ethyl,
(d) i-propyl,
(e) 2-hydroxyethyl,
(f) 2-methoxyethyl; and
R'' is selected from
(a) -CH,CN,
(b) benzyl;
R'? is each independently selected from:
(a) hydrogen,
(b) methyl, and
(c) hydroxymethyl.

Other preferred compounds of formula (I) are those wherein R' is selected from the group

consisting of:

(a) chloroimidazo[2,1-b][1,3]thiazolyl, preferably 6-chloroimidazo[2,1-b][1,3]thiazol-5-yl,
(b) 3,4-dihydro-2H-1,5-benzodioxepinyl, preferably 3,4-dihydro-2H-1,5-benzodioxepin-7-
yl,

(c) 2,1,3-benzothiadiazolyl, preferably 2,1,3-benzothiadiazol-4-yl,

(d) trifluoromethoxyphenyl, preferably 4-trifluoromethoxyphenyl,

(e) methyl-1-benzothienyl, preferably 5-methyl-1-benzothien-2-yl,

(f) dimethyl-1H-imidazolyl, preferably 1,2-dimethyl-1H-imidazol-4-yl,

(g) quinolinyl, preferably quinolin-8-yl,

19
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(h) [methyl(trifluoromethyl)-1H-pyrazolyl]thienyl, preferably 5-[ 1-methyl-3-
(trifluoromethyl)-1H-pyrazol-5-yl]-2-thienyl,

(1) 1-naphthyl,

(j) 2-naphthyl, and

(k) methyl; and each of R’ and R*-R'? can be, independently of one another, as defined

anywhere herein.

Also preferred are compounds of formula (I) wherein:

R’ is a group selected from:

RY), RY),
e g
N
N
Lo RE

b

wherein z, R*, R” and R' are as defined for formula (D.

Further preferred are compounds of formula (I) wherein

R’ is a group selected from:
R* N
Rm /g( )%
\N @N
Lo T .
b

R" is hydrogen or methyl;
R’ is hydrogen,

R is each independently selected from:
(a) hydrogen, and
(b) methyl.

R
oo
Preferably R is fl?‘“ in compounds of formula (I), R* is hydrogen or
methyl;and
R is each, independently, selected from:
(a) hydrogen, and
(b) methyl.

20
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One preferred sub-class of compounds is represented by the compounds of formula (Ib):

N

wherein:

R’ is a group selected from:
(a) hydrogen,
(b) methyl, and
(¢) hydroxymethyl;

R' is a group selected from:
(a) phenyl,
(b) 2-naphthyl,
(¢) 2-thienyl, and
(d) 6-chloroimidazo[2,1-b][1,3]thiazol-5-yl

wherein any heteroaryl or aryl residue is optionally independently substituted in
one or more positions with a substituent selected from:
(a) chlorine,
(b) fluorine,
(c) bromine,
(d) methyl,
(e) trifluoromethyl,
(f) methoxy, and
(g) CN;
R’ is a group selected from:

(a) hydrogen,
(b) fluorine,
(c) hydroxy,
(d) methoxy,
(e) ethoxy,
() iso-propoxy,

21
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(g) -OCON(Me),, and
(h) ~OR"".

In another aspect, this invention features compounds of formula (I) in which:

— represents a single bond;
R' is a group selected from:
(a) phenyl,
(b) pyridyl, and
(c) 2-thienyl,
in which any heteroaryl or aryl residue is optionally independently substituted in
one or more positions with a substituent selected from:
(a) chlorine,
(b) fluorine,
(c) methyl,
(d) trifluoromethyl,
(e) methoxy, and
(H -CN;
R? is a group selected from:
(a) hydrogen,
(b) fluorine,
(c) hydroxy,
(d) methoxy,
(e) ethoxy,
(f) iso-propoxy,
(g) ~-OCON(Me),, and
(h) ~OR""; and
R'' is selected from
(a) -CH,CN and
(b) benzyl.
Preferred compounds include:
1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
4-(1,4-Diazepan-1-ylmethyl)-1-(phenylsulfonyl)-1H-indole,
1-{[1-(Phenylsulfonyl)-1H-indol-4-yl]methyl} pyrrolidin-3-amine,
1-{[1-(Phenylsulfonyl)- 1H-indol-4-yl]methyl} pyrrolidin-3-amine,
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1-[(4-Methylphenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole,
1-[(4-Methylphenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]-1H-indole,
4-(1,4-Diazepan-1-ylmethyl)-1-[(4-methylphenyl)sulfonyl]-1H-indole,
4-[(4-Methyl-1,4-diazepan-1-yl)methyl]-1-[(4-methylphenyl)sulfonyl]-1H-indole,
1-[(4-Methylphenyl)sulfonyl]-4-[(4-methylpiperazin-1-yl)methyl]-1H-indole,
4-[(4-Isopropylpiperazin-1-yl)methyl]-1-[(4-methylphenyl)sulfonyl]-1H-indole,
1-[(4-Methylphenyl)sulfonyl]-4-[(4-propylpiperazin-1-yl)methyl]-1H-indole,
1-[(4-Methylphenyl)sulfonyl]-4-(pyrrolidin-1-ylmethyl)- 1 H-indole,
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole,
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]-1H-indole,
N-({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-1H-indol-4-yl } methyl)piperidin-4-amine,
1-Isopropyl-N-({1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indol-4-

yl} methyl)piperidin-4-amine,
1-[(2-Methoxy-5-methylphenyl)sulfonyl (2-methylpyrrolidin-1-yl)methyl]-1H-indole,
(3-methylpiperazin-1-yl)methylJindoline,

4-

1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-

1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-
1-4

[

[

[(4-methylpiperazin-1-yl)methyl]indoline,
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-(
({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-2,3-dihydro-1H-indol-4-

-(pyrrolidin-1-ylmethyl)indoline,

yl}methyl)dimethylamine,
1-[(4-Fluorophenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]-1H-indole,
4-(1,4-Diazepan- 1-ylmethyl)-1-[(4-fluorophenyl)sulfonyl]-1H-indole,
1-[(4-Fluorophenyl)sulfonyl]-4-(pyrrolidin-1-ylmethyl)-1H-indole,
({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4-yl} methyl)dimethylamine,
1-[(4-Fluorophenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole,
1-[(2-Methylphenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole,
1-[(2-Methylphenyl)sulfonyl]-4-[(4-methylpiperazin-1-yl)methyl]-1H-indole,
1-({1-[(2-Methylphenyl)sulfonyl]- 1H-indo!l-4-yl} methyl)pyrrolidin-3-ol,
1-[(2-Methylphenyl)sulfonyl]-4-(pyrrolidin-1-ylmethyl)-1H-indole,
2-[Methyl({1-[(2-methylphenyl)sulfonyl]-1H-indol-4-yl} methyl)amino]ethanol,
N,N-Dimethyl-1-{1-[(2-methylphenyl)sulfonyl]-1H-indol-4-yl } methanamine,
4-(Piperazin-1-ylmethyl)-1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indole,
{(2R)-1-[(1-{[3-(Trifluoromethyl)phenyl]sulfonyl }-1H-indol-4-yl)methyl]pyrrolidin-2-
yl}methanol,

4-(Pyrrolidin-1-ylmethyl)-1-{[3-(trifluoromethyl)phenyl]sulfonyl } -1H-indole,
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2-{Methyl[(1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-yl)methylJamino} ethanol,
N,N-Dimethyl-1-(1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-yl)methanamine,
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4-(Piperazin-1-ylmethyl)-1-(2-thienylsulfonyl)- 1H-indole,

N-Ethyl-N-{[ 1-(2-thienylsulfonyl)-1H-indol-4-ylJmethyl} ethanamine,
4-(Pyrrolidin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H-indole,
4-[(4-Propylpiperazin-1-yl)methyl]-1-(2-thienylsulfonyl)-1H-indole,
N,N-Dimethyl-1-[ 1-(2-thienylsulfonyl)-1H-indol-4-ylJmethanamine,
4-(Piperazin-1-ylmethyl)-1-(pyridin-3-ylsulfonyl)- 1H-indole,
N,N-Dimethyl-1-[1-(pyridin-3-ylsulfonyl)- 1H-indol-4-ylJmethanamine,
1-(Pyridin-3-ylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole,
1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole,
N,N-Dimethyl-1-[1-(phenylsulfonyl)-1H-indol-4-ylJmethanamine,
3-Methyl-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
3-Methyl-4-[(4-methylpiperazin-1-yl)methyl]-1-(phenylsulfonyl)-1H-indole,
3-Methyl-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole,
N,N-Dimethyl-1-[3-methyl-1-(phenylsulfonyl)-1H-indol-4-ylJmethanamine,
6-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
{[6-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yllmethyl } dimethylamine,
6-Methoxy-4-{[(3R)-3-methylpiperazin-1-ylJmethyl}-1-(phenylsulfonyl)-1H-indole,
6-Methoxy-4-{[(3S)-3-methylpiperazin-1-ylJmethyl}-1-(phenylsulfonyl)-1H-indole,
6-Methoxy-4-[(4-methylpiperazin-1-yl)methyl]-1-(phenylsulfonyl)-1H-indole,
4-(1,4-Diazepan- 1-ylmethyl)-6-methoxy-1-(phenylsulfonyl)-1H-indole,
6-Methoxy-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole,
2-[{[6-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yljmethyl } (methyl)amino]ethanol,
6-Fluoro-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
4-(1,4-Diazepan- 1-ylmethyl)-6-fluoro-1-(phenylsulfonyl)-1H-indole,
6-Fluoro-4-{[(3S)-3-methylpiperazin-1-ylJmethyl} - 1-(phenylsulfonyl)- 1 H-indole,
6-Fluoro-4-{[(3R)-3-methylpiperazin-1-yl]methyl }-1-(phenylsulfonyl)-1H-indole,
6-Fluoro-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole,
2-[{[6-Fluoro-1-(phenylsulfonyl)-1H-indol-4-yllmethyl } (methyl)amino]ethanol,
{[6-Fluoro-1-(phenylsulfonyl)-1H-indol-4-yl]methyl} dimethylamine,
6-Fluoro-4-[(4-methylpiperazin-1-yl)methyl]-1-(phenylsulfonyl)- 1H-indole,
1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indol-6-yl dimethylcarbamate,
4-(1,4-Diazepan-1-ylmethyl)-1-(phenylsulfonyl)-1H-indol-6-o0l,
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1-[(4-Fluorophenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)-1H-indole,
6-Methoxy-4-(piperazin-1-ylmethyl)-1-{[3-(trifluoromethyl)phenyl]sulfonyl} - 1H-indole,
1-[(2-Chlorophenyl)sulfonyl]-6-methoxy-4-(piperazin- 1 -ylmethyl)-1H-indole,
1-[(3-Chloro-2-methylphenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)- 1H-indole,
1-[(2,5-Dimethoxyphenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)-1H-indole,
2-{[6-Methoxy-4-(piperazin-1-ylmethyl)-1H-indol-1-yl]sulfonyl } benzonitrile,
({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4-yl} methyl)amine,
N-({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4-yl} methyl)ethanamine,
7-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
2-Methyl-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,

Methyl 4-{[1-(phenylsulfonyl)-1H-indol-4-ylJmethyl}piperazine-2-carboxylate,
(4-{[1-(Phenylsulfonyl)-1H-indol-4-ylJmethyl} piperazin-2-yl)methanol,
(2-Methoxyethyl) {[ 1-(phenylsulfonyl)- | H-indol-4-ylJmethyl} amine,
N-{[1-(Phenylsulfonyl)-1H-indol-4-yl]methyl } propan-2-amine,
4-{[4-(2-Methoxyethyl)piperazin-1-yl]methyl}-1-(phenylsulfonyl)-1H-indole,
((2R)-1-{[1-(Phenylsulfonyl)-1H-indol-4-ylJmethyl} pyrrolidin-2-yl)methanol,
4-(Azetidin-1-ylmethyl)-1-(phenylsulfonyl)-1H-indole,

Ethyl 5-methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole-2-carboxylate,
5-Methoxy-N-methyl-1~(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole-2-
carboxamide,
N-Ethyl-5-methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole-2-
carboxamide,
5-Ethoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-N-(2-thienylmethyl)-1H-indole-2-
carboxamide,

4-(Azetidin-1-ylmethyl)-6-methoxy-1-(phenylsulfonyl)-1H-indole,
1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indol-5-ol,
1-(Phenylsulfonyl)-4-piperazin-2-yl-1H-indole,
4-(1,4-Dimethylpiperazin-2-yl)-1-(phenylsulfonyl)-1H-indole,
[7-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yl](piperazin-1-yl)acetonitrile,
4-(Azetidin-1-ylmethyl)-7-methoxy-1-(phenylsulfonyl)-1H-indole,
{[1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indol-5-ylJoxy } acetonitrile,
5-Isopropoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
5-(Benzyloxy)-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
4-{[(2-Hydroxyethyl)(methyl)amino]methyl}-1-(phenylsulfonyl)-1H-indol-5-ol,
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4-[(3-Hydroxypyrrolidin-1-yl)methyl]-1-(phenylsulfonyl)-1H-indol-5-ol,
[1-(Phenylsulfonyl)-4-(piperazin- 1-ylmethyl)-6-(trifluoromethyl)- 1H-indol-2-yl]methanol,
5-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
5-Ethoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole,
1-Phenyl-N-{[1-(phenylsulfonyl)-1H-indol-4-yl]methyl  methanamine,
N-{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]methyl} cyclopropanamine,
{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4-ylJmethyl } dimethylamine,
N-{[5-Methoxy- 1-(phenylsulfonyl)-1H-indol-4-yl]methyl} cyclobutanamine,
N-{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]Jmethyl } -N-methylcyclobutanamine,
1-{[1-(Phenylsulfonyl)-1H-indol-4-yl]methyl} azetidin-3-ol,
4-(Azetidin-1-ylmethyl)-5-methoxy-1-(phenylsulfonyl)-1H-indole,
4-{[4-(Azetidin-1-ylmethyl)-1H-indol-1-yl]sulfonyl } benzonitrile,
2-((2S)-1-{[1-(Phenylsulfonyl)-1H-indol-4-ylJmethyl} azetidin-2-yl)propan-2-ol,
4-(Azetidin-1-ylmethyl)-2-methyl-1-(phenylsulfonyl)-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(2-chlorophenyl)sulfonyl]-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(5-chloro-2-thienyl)sulfonyl]-1H-indole,
4-(Azetidin-1-ylmethyl)-1-(2-naphthylsulfonyl)-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(6-chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(4-tert-butylphenyl)sulfonyl]-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(2,6-difluorophenyl)sulfonyl]-1H-indole,
4-(Azetidin-1-ylmethyl)-1-{[2-(trifluoromethyl)phenyl]sulfonyl }-1H-indole,
3-{[4-(Azetidin-1-ylmethyl)-1H-indol-1-yl]sulfonyl } benzonitrile,
4-(Azetidin-1-ylmethyl)-1-{[4-bromo-2-(trifluoromethyl)phenyl]sulfonyl}-1H-indole,
4-(Azetidin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H-indole,
4-(Azetidin-1-ylmethyl)-1-[(2,5-difluorophenyl)sulfonyl]-1H-indole,
[(5-Methoxy-1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-
yl)methyl]dimethylamine,
4-(Azetidin-1-ylmethyl)-7-(benzyloxy)-1-(methylsulfonyl)-1H-indole,
({1-[(6-Chloroimidazo[2,1-b][1,3]thiazol-5-yl)sulfonyl]-5-methoxy- 1 H-indol-4-

yl} methyl)dimethylamine,
4-[(Dimethylamino)methyl]-1-(phenylsulfonyl)-1H-indol-5-ol,
{[5-Ethoxy-1-(phenylsulfonyl)-1H-indol-4-yl]methyl} dimethylamine,
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({5-Ethoxy-1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indol-4-
yl}methyl)dimethylamine,

{[5-Ethoxy-1-(1-naphthylsulfonyl)-1H-indol-4-yl]methyl } dimethylamine,
{[5-Ethoxy-1-(2-naphthylsulfonyl)-1H-indol-4-yl]methyl} dimethylamine,
({1-[(2-Chlorophenyl)sulfonyl]-5-ethoxy-1H-indol-4-yl} methyl)dimethylamine,
({1-[(3-Chloro-2-methylphenyl)sulfonyl]-5-ethoxy-1H-indol-4-yl} methyl)dimethylamine,
({5-Methoxy-1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indol-4-

yl} methyl)dimethylamine,

({1-[(2,3-Dichlorophenyl)sulfonyl]-5-methoxy-1H-indol-4-yl} methyl)dimethylamine,
{[5-Ethoxy-1-(quinolin-8-ylsulfonyl)-1H-indol-4-ylJmethyl} dimethylamine,
{[5-Ethoxy-1-({5-[ 1-methyl-3-(trifluoromethyl)-1H-pyrazol-5-yl]-2-thienyl}sulfonyl)- 1H-
indol-4-ylJmethyl}dimethylamine,
({1-[(2,5-Dichlorophenyl)sulfonyl]-5-ethoxy-1H-indol-4-yl} methyl)dimethylamine,
({5-Ethoxy-1-[(2,4,6-trichlorophenyl)sulfonyl]-1H-indol-4-yl} methyl)dimethylamine,
1-[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]-N-methylmethanamine,
({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-1H-indol-4-yl} methyl)methylamine,
4-[(Dimethylamino)methyl]-6-fluoro-1-(phenylsulfonyl)-1H-indol-5-ol,
1-[6-Fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]-N,N-dimethylmethanamine,
6-Fluoro-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indol-5-o0l,
6-Fluoro-5-methoxy-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole,
4-(Azetidin-1-ylmethyl)-6-fluoro- 1-(phenylsulfonyl)-1H-indol-5-ol,
4-(Azetidin-1-ylmethyl)-6-fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indole,
4-{[Ethyl(methyl)amino]methyl} -6-fluoro-1-(phenylsulfonyl)-1H-indol-5-ol,
N-{[6-Fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4-ylJmethyl} -N-methylethanamine,
6-Fluoro-4-[(methylamino)methyl]-1-(phenylsulfonyl)-1H-indol-5-ol,
{[6-Fluoro-5-methoxy- 1 -(phenylsulfonyl)- 1H-indol-4-yl]methyl} methylamine,
1-{5-Methoxy-1-[(4-methoxyphenyl)sulfonyl]-1H-indol-4-yl} -N,N-dimethylmethanamine,
1-{1-[(3-Chlorophenyl)sulfonyl]-5-methoxy-1H-indol-4-yl } -N,N-dimethylmethanamine,
1-{1-[(2,5-Difluorophenyl)sulfonyl]-5-methoxy-1H-indol-4-yl}-N,N-
dimethylmethanamine,

1-(1-{[4-Fluoro-3-(trifluoromethyl)phenyl]sulfonyl } -5-methoxy-1H-indol-4-yl)-N,N-
dimethylmethanamine,
1-[5-Methoxy-1-(quinolin-8-ylsulfonyl)-1H-indol-4-yl]-N,N-dimethylmethanamine,
1-{1-[(2-Chlorophenyl)sulfonyl]-5-methoxy-1H-indol-4-yl}-N,N-dimethylmethanamine,
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1-{1-[(2-Chloro-6-methylphenyl)sulfonyl]-5-methoxy-1H-indol-4-yl}-N,N-
dimethylmethanamine,
1-{1-[(3-Chloro-4-fluorophenyl)sulfonyl]-5-methoxy-1H-indol-4-yl} -N,N-
dimethylmethanamine,
1-{5-Methoxy-1-[(2-methylphenyl)sulfonyl]-1H-indol-4-yl}-N,N-dimethylmethanamine,
2-({4-[(Dimethylamino)methyl]-5-methoxy-1H-indol-1-yl} sulfonyl)benzonitrile,
1-{1-[(2,6-Difluorophenyl)sulfonyl]-5-methoxy-1H-indol-4-yl} -N,N-
dimethylmethanamine,
1-{1-[(1,2-Dimethyl-1H-imidazol-4-yl)sulfonyl]-5-methoxy-1H-indol-4-yl} -N,N-
dimethylmethanamine,
1-{5-Methoxy-1-[(5-methyl-1-benzothien-2-yl)sulfonyl]-1H-indol-4-yl}-N,N-
dimethylmethanamine,
1-{5-Methoxy-1-[(2-methoxy-4-methylphenyl)sulfonyl]-1H-indol-4-yl}-N,N-
dimethylmethanamine,

1-{1-[(2,4-Dichlorophenyl)sulfonyl]-5-methoxy-1 H-indol-4-yl}-N,N-
dimethylmethanamine,
1-{1-[(5-Bromo-2-methoxyphenyl)sulfonyl]-5-methoxy-1H-indol-4-yl} -N,N-
dimethylmethanamine,
1-[1-(2,1,3-Benzothiadiazol-4-ylsulfonyl)-5-methoxy-1H-indol-4-yl]-N,N-
dimethylmethanamine,
1-[1-(3,4-Dihydro-2H-1,5-benzodioxepin-7-ylsulfonyl)-5-methoxy-1H-indol-4-yl]-N,N-
dimethylmethanamine,
1-{1-[(2,5-Dimethoxyphenyl)sulfonyl]-5-methoxy-1H-indol-4-yl }-N,N-
dimethylmethanamine,
1-(5-Methoxy-1-{[2-(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-yl)-N,N-
dimethylmethanamine,
1-(5-Methoxy-1-{[4-(trifluoromethoxy)phenyl]sulfonyl}-1H-indol-4-yl)-N,N-
dimethylmethanamine,
3-({4-[(Dimethylamino)methyl]-5-methoxy-1H-indol-1-yl} sulfonyl)benzonitrile,
1-[5-Methoxy-1-(pyridin-3-ylsulfonyl)-1H-indol-4-yl]-N,N-dimethylmethanamine,
Methyl{1-[1-(phenylsulfonyl)-1H-indol-4-yl]ethyl}amine,
{1-[1-(Phenylsulfonyl)-1H-indol-4-yl]ethyl}amine,
Dimethyl{1-[1-(phenylsulfonyl)-1H-indol-4-yl]ethyl}amine,
4-(Azetidin-1-ylmethyl)-2,3-dichloro-5-methoxy-1-(phenylsulfonyl)-1H-indole,
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{[1-(Phenylsulfonyl)-1H-indol-4-yl]methyl}amine,
4-[(dimethylamino)methyl]-6-methoxy- 1 -(phenylsulfonyl)- 1 H-indol-5-ol,
1-[5,6-dimethoxy-1-(phenylsulfonyl)-1H-indol-4-yl]-N,N-dimethylmethanamine,
{[3-chloro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]methyl } dimethylamine,
5  {[3-chloro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4-ylJmethyl} methylamine,

{[5-methoxy-1-(phenylsulfonyl)-1H-indol-4-ylJmethyl} amine,
6-fluoro-4-[ 1-(methylamino)ethyl]-1-(phenylsulfonyl)-1H-indol-5-ol,
4-[1-(dimethylamino)ethyl]-6-fluoro-1-(phenylsulfonyl)-1H-indol-5-o0l,
{1-[6-fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]ethyl} methylamine, and

10 {1-[6-fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]ethyl } dimethylamine

and the pharmaceutically acceptable salts thereof.

In another aspect, this invention relates to a process for the preparation of a
compound according to formula (I) of the invention which includes:

15 a) reaction of 4-methyl-1-R'-substituted sulfonyl-1H-indole with V-

bromosuccinimide;

b) reaction of the product from step a) with groups selected from:

10 \ ' \‘\
R \N/\ Q/N/\ QN/‘
10 Rg R9

|
R

X x \ .
Xo N d %
X e X
R‘IZ
12
N R . R12 N R12
F|?7 \R7 R ,TJ
R?

wherein the groups R', R, R?, R'®, R'* and X are as defined for formula (I), or a salt or a

20  protected derivative thereof;

and optionally thereafter forming a pharmaceutically acceptable salt of the compound of

formula (I).
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In a further aspect, this invention relates to a process for the preparation of a

compound according to formula (I), wherein — represents a double bond, which
includes:

aa) reacting a 4-bromoindole derivative of formula (III)

R,

(RY)

N
B)
@
=
/Z

H (111)
wherein m, n, R® and R? are as defined above,
with a sulfonyl chloride of the formula R'SO,CI, wherein R' is as defined above, to

give a compound of formula (IV)

R (V)

wherein R’, R! and R? are as defined above;

bb) reacting the compound of formula (IV) with tributyl(vinyl)stannane in the
presence of a palladium complex such as bis(triphenylphosphine)palladium(II)

diacetate [Pd(PPh;3)>OAc;] as a catalyst, to give a compound of formula (V)

=z
(R,
R%);
N

O;S

1

\

ROW

wherein m, n, R%, R' and R? are as defined above;

cc) reacting the compound of formula (V) with osmium tetroxide (OsO,) and

sodium periodate, to produce the aldehyde derivative of formula (VI)

H (0]
(R%),,
(R?);
Yo
o= \ 1
R (V)
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. 2
wherein m, n, R, R! and R are as defined above;

dd) reacting the compound of formula (VI) with an appropriate amine selected from:

0 x
R NN @N/‘ QN .
| 10 Rg RQ

R
R% . 12
P x R
N
N\)J j
RB R7/ R12 N
7
R
0 X X x>
R™2
N Rr" R'2 R"2
| N N\ 7 N
R \R7 R I
R’

wherein X is NR®, and R®, R7, R%, R'®, and R'? are as defined above, or a salt or a
protected derivative thereof,
in the presence of a suitable reducing agent such as NaBH4, NaBH3CN or sodium

triacetoxyborohydride [NaB(OAc);)H], to produce a compound of formula (I) wherein

— represents a double bond; and optionally thereafter forming a pharmaceutically

acceptable salt of the compound of formula (I).

In one aspect, this invention relates to a process for the preparation of a compound

according to formula (I), wherein — represents a single bond, which includes:
aaa) reacting a compound of formula (IV) with a reducing agent such as NaBH;CN

in trifluoroacetic acid (TFA) to give a compound of formula (VII)
Br

(R%)
o- \ 1
R (VI
wherein R’, R! and R? are as defined above;

bbb) reacting a compound of formula (VII) according to steps bb) — dd) described

above to produce a compound of formula (I) wherein represents a single bond; and
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optionally thereafter forming a pharmaceutically acceptable salt of the compound of

formula (I).

The reactions used in the processes described above can be carried out using
conventional methods and reagents that are known to those skilled in the art and/or are
illustrated herein. The necessary starting materials for preparing the compounds described
herein are either known in the art, may be prepared in analogy with the preparation of
known compounds, and/or may be prepared as described herein.

In reaction step aa) the reaction may be carried out in the presence of a base such as
an alkali metal hydroxide such as, for example, an aqueous solution of sodium hydroxide,
and a phase transfer catalyst such as tetrabutylammonium hydrogensulfate in a solvent
such as dichloromethane. See, for example: Liebigs Ann. Chem. 1986, 2065-2080.

In reaction step bb) the palladium-catalyzed cross-coupling reaction (Stille coupling)
may be conducted in a solvent such as toluene or acetonitrile. The reaction may optionally
be conducted under the influence of microwaves.

In reaction step cc) the oxidative cleavage of the alkene into an aldehyde function
may be performed by conditions described in Org. Lett. 2004, 6, 3217-3219. The alkene is
treated with osmium tetroxide/sodium periodate in a mixture of polar solvents such as
dioxane and water in the presence of a base such as 2,6-Iutidine.

In reaction step dd) the reaction may be performed using standard methods for
reductive amination. See, for example: J. Med. Chem. 2005, 48, 1745-1758 (preparation of
compound 68 therein) and J. Org. Chem. 1996, 61, 3849-3862. Additionally, the reaction
may optionally be conducted under the influence of microwaves.

Reaction step aaa) may be performed as described, for example, in Tetrahedron Lett.
1989, 30, 6833-6836.

In case the reacting amine corresponding to a group selected from
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) ) A .
X~ . 1 Y
X X/‘ X/‘
R"2
12
N R R12 R12
| N N< 7
R \R7 R II\l
Y

additional primary or secondary amino nitrogens, a suitable protecting group such as tert-

in step b) or dd) does possess

butoxycarbonyl (t-BOC) may be introduced prior to reaction in order to prevent undesired
reactions at such primary or secondary amino nitrogens. Exemplary N-protected amines
having more than one reactive nitrogen atom are N-tert-butoxycarbonylpiperazine and tert-
butyl 4-aminopiperidine-1-carboxylate. The said protecting group may be cleaved off
when it is no longer needed to provide the compound of formula (I). The reaction
conditions of removing the said protecting group depend upon the choice and the
characteristics of this group. Thus e.g. tert-butoxycarbonyl may be removed by treatment
with a suitable acid. Protecting group methodologies (protection and deprotection) are
known in the art and are described in, for example, T.W. Greene and P.G.M. Wuts,
Protective Groups in Organic Synthesis, 3" Ed., John Wiley & Sons (1999).

An obtained compound of formula (I) may be converted to another compound of
formula (I) by methods well known in the art. For example, a compound of formula (I)
wherein R? is selected from C;-s-alkoxy may be transformed into another compound of
formula (I) wherein R” is hydroxy by standard literature methods for cleavage of ethers.
The reaction conditions may be those described in Example 70.

Another example comprises the transformation of a compound of formula (I) wherein
R? is selected from hydroxy into another compound of formula (I) wherein R? is selected
from —OCONRS5RS5, wherein R® is as defined above, by reaction with an appropriate
carbamoyl chloride derivative of the formula CICONR’R®. The reaction conditions may be
those described in Example 69.

Moreover, a compound of formula (I) wherein R is optionally substituted aryl may

be converted to another compound of formula (I) wherein R is a different optionally
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substituted aryl. The reaction condions may be those described in Intermediate 40 and
Example 73.

Compounds of formula (IIT) are commercially available, may be prepared using
procedures described herein or by analogous methods thereto or according to known

methods.

In another aspect, this invention relates to the use of the compounds corresponding
to Formula (I) and Formula (Ib) described herein in therapy, e.g., for use in the treatment

or prophylaxis of a 5-HTg receptor-related disorder or to achieve reduction of body weight

and/or of body weight gain.

In a further aspect, this invention relates to a pharmaceutical formulation that
includes a compound as mentioned above as active ingredient, in combination with a
pharmaceutically acceptable diluent or carrier, e.g., for use in the treatment or prophylaxis
of a 5-HTg receptor-related disorder or to achieve reduction of body weight and/or of body
weight gain.

In one aspect, this invention relates to a method for treating a human or animal

subject suffering from a 5-HT¢ receptor-related disorder or for achieving reduction of body

weight and/or of body weight gain in a human or animal subject. The method can include
administering to a subject (e.g., a human or an animal, dog, cat, horse, cow) in need thereof
an effective amount of one or more compounds of any of Formula (I) or Formula (Ib)
herein, their salts, or compositions containing the compounds or salts.

In another aspect, this invention relates to a method for treating a human or animal

subject suffering from a 5-HT¢ receptor-related disorder, which includes administering to a

subject (e.g., a human or an animal, dog, cat, horse, cow) in need thereof an effective
amount of one or more compounds of any of Formula (I) or Formula (Ib) herein, their salts,
or compositions containing the compounds or salts.

In a further aspect, this invention relates to a method for reducing body weight
and/or reducing body weight gain in a human or animal subject, which includes
administering to a subject (e.g., a human or an animal, dog, cat, horse, cow) in need thereof
an effective amount of one or more compounds of any of Formula (I) or Formula (Ib)
herein, their salts, or compositions containing the compounds or salts. The subject can be
an overweight or obese subject. In some embodiments, the subject can have a body mass

index (BMI) of from about 18.5 kg/m” to about 39.9 kg/m” (e.g., from about 18.5 kg/m’ to
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about 24.9 kg/m’;from about 25.0 kg/m’ to about 29.9 kg/m’; from about 30.0 kg/m” to
about 34.9 kg/m’; from about 35.0 kg/m” to about 39.9 kg/m?). In some embodiments, the
subject can have a BMI that is equal to or greater than about 40 kg/m’. In some
embodiments, the subject can have a waist circumference that is equal to or greater than
about 35 inches (e.g., a waist circumference that is equal to or greater than about 40
inches). In certain embodiments, the subject can be a female subject having a waist
circumference that is equal to or greater than about 35 inches. In certain embodiments, the
subject can be a male subject having a waist circumference that is equal to or greater than
about 40 inches. In some embodiments the subject can have any combination of BMI and
waist circumference described herein (e.g. and without limitation, the subject can have a
BMI of from about 18.5 kg/m” to about 24.9 kg/m’ and a waist circumference that is equal
to or greater than about 35 inches (e.g., a waist circumference that is equal to or greater
than about 40 inches)). The measurement of BMI and waist circumference, can be carried
out according to the methods described in, e.g., Aronne, L.J. Obesity Research 2002, 10,
105S (Arrone). The identification of overweight or obese subjects can also be made using
other markers such as those described in Arrone.

In one aspect, this invention relates to a method for treating type II diabetes in a
human or animal subject in need thereof, which includes administering to the subject (e.g.,
a human or an animal, dog, cat, horse, cow) in need thereof an effective amount of one or
more compounds of any of Formula (I) or Formula (Ib) herein, their salts, or compositions
containing the compounds or salts.

In another aspect, this invention relates to a method for treating a central nervous
system disorder in a human or animal subject in need thereof, which includes
administering to the subject (e.g., a human or an animal, dog, cat, horse, cow) in need
thereof an effective amount of one or more compounds of any of Formula (I) or Formula
(Ib) herein, their salts, or compositions containing the compounds or salts. The central
nervous system disorder can be, e.g., anxiety, depression, panic attacks, memory disorders,
cognitive disorders, epilepsy, sleep disorders, migraine, anorexia, bulimia, binge eating
disorders, obsessive compulsive disorders, psychoses, Alzheimer’s disease, Parkinson’s
disease, Huntington's chorea, schizophrenia, attention deficit hyperactive disorder, or
withdrawal from drug abuse.

In a further aspect, this invention relates to a method for treating pain in a human or
animal subject in need thereof, which includes administering to the subject (e.g., a human

or an animal, dog, cat, horse, cow) in need thereof an effective amount of one or more
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compounds of any of Formula (I) or Formula (Ib) herein, their salts, or compositions
containing the compounds or salts.

In one aspect, this invention relates to a method for treating a neurodegenerative
disorder in a human or animal subject in need thereof, which includes administering to the
subject (e.g., a human or an animal, dog, cat, horse, cow) in need thereof an effective
amount of one or more compounds of any of Formula (I) or Formula (Ib) herein, their salts,
or compositions containing the compounds or salts. The neurodegenerative disorder can
be, ¢.g., Alzheimer’s disease, Parkinson’s disease, or Huntington's chorea.

In another aspect, this invention relates to a method of improving the bodily
appearance of a mammal (in need thereof) which includes orally administering to said
mammal a one or more compounds of any of Formula (1) or Formula (Ib) herein, their
salts, or compositions containing the compounds or salts in a dosage effective to reduce
appetite. The method can include repeating administration of the dosage until a
cosmetically beneficial loss of body weight has occurred.

The methods delineated herein can also include the step of identifying that the subject

is in need of treatment of the 5-HT¢ receptor-related disorder, or to achieve reduction of

body weight and/or of body weight gain. Identifying a subject in need of such treatment
can be in the judgment of a subject or a health care professional and can be subjective (e.g.,
opinion) or objective (e.g., measurable by a test or diagnostic method).

Another object of the present invention is a method for the prophylaxis of a 5-HT¢

receptor-related disorder, or to achieve reduction of body weight and/or of body weight
gain, which comprises administering to a subject in need of such treatment an effective
amount of a compound as mentioned above.

In onc aspect, this invention relates to a method for modulating 5-HT¢ receptor
activity. The methods can include contacting a 5-HTg receptor with one or more

compounds of any of Formula (I) or Formula (Ib) herein, their salts, or compositions
containing the compounds or salts (e.g., administering to a subject in need of such
treatment an effective amount of a compound as mentioned above).

In a further aspect, this invention relates to the use of a compound of any of Formula
(I) or Formula (Ib) as described herein for the manufacture of a medicament for use in the

prophylaxis or treatment of a 5-HT¢ receptor-related disorder or to achieve reduction of

body weight and/or of body weight gain.
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The compounds as mentioned above can be agonists, partial agonists or antagonists

for the 5-HTg receptor. Preferably, the compounds act as partial agonists or antagonists for
the 5-HTg receptor. More preferably, the compounds act as antagonists for the 5-HTg

receptor.

Examples of 5-HT¢ receptor-related disorders include obesity; type II diabetes;

disorders of the central nervous system such as anxiety, depression, panic attacks, memory
disorders, cognitive disorders, epilepsy, sleep disorders, migraine, anorexia, bulimia, binge
cating disorders, obsessive compulsive disorders, psychoses, Alzheimer’s disease,
Parkinson’s disease, Huntington's chorea, schizophrenia, attention deficit hyperactive
disorder (ADHD), withdrawal from drug abuse (e.g. abuse of cocaine, amphetamine and/or
nicotine), neurodegenerative diseases characterized by impaired neuronal growth, and pain.

The compounds and compositions are useful for treating diseases or to achieve
reduction of body weight and/or of body weight gain. The diseases include obesity; type I1
diabetes; disorders of the central nervous system such as anxiety, depression, panic attacks,
memory disorders, cognitive disorders, epilepsy, sleep disorders, migraine, anorexia,
bulimia, binge eating disorders, obsessive compulsive disorders, psychoses, Alzheimer’s
disease, Parkinson’s disease, Huntington's chorea, schizophrenia, attention deficit
hyperactive disorder (ADHD), withdrawal from drug abuse (e.g. abuse of cocaine,
amphetamine and/or nicotine), neurodegenerative diseases characterized by impaired
neuronal growth, and pain.

In one aspect, this invention relates to the cosmetic use of compounds of Formula (1),
as described herein, e.g., for causing loss of weight, as well as cosmetic compositions
containing said compounds as active ingredient, in combination with a cosmetically
acceptable diluent or carrier. The invention further provides a non-therapeutic method of
improving the bodily appearance of a healthy non-obese mammal, including a human,
which comprises orally administering to said mammal a compound of formula I, as
described herein, or a pharmaceutically effective salt thereof, in a dosage effective to
reduce appetite, (and repeating said dosage until a cosmetically beneficial reduction of

body weight or of body weight gain has occurred).

Definitions
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The following definitions shall apply throughout the specification and the appended
claims.

Unless otherwise stated or indicated, the term “C;_¢-alkyl” denotes a straight or
branched alkyl group having from 1 to 6 carbon atoms. Examples of said C;¢-alkyl include
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and
branched-chain pentyl and hexyl. For parts of the range “C,.-alkyl” all subgroups thereof
are contemplated such as Cs-alkyl, Cy4-alkyl, C;s-alkyl, C;»-alkyl, Cos-alkyl, Co.s-alkyl,
Cau-alkyl, Cos-alkyl, Cs6-alkyl, Cys-alkyl, etc. Likewise, “aryl-C;¢-alkyl” means a C -
alkyl group substituted by one or more aryl groups.

Unless otherwise stated, “fluoro-C,6-alkyl” means a C,¢-alkyl group substituted by
one or more fluorine atoms. Examples of said fluoro-C,¢-alkyl include 2-fluoroethyl,
fluoromethyl, trifluoromethyl and 2,2,2-trifluoroethyl.

Unless otherwise stated or indicated, the term “hydroxy-Ci4-alkyl” denotes a
straight or branched alkyl group that has a hydrogen atom thereof replaced with OH.
Examples of said hydroxy-C,4-alkyl include hydroxymethyl, 2-hydroxyethyl, 2-
hydroxypropyl and 2-hydroxy-2-methylpropyl.

Unless otherwise stated or indicated, the term “C;_¢-alkoxy” denotes a straight or
branched alkoxy group having from 1 to 6 carbon atoms. Examples of said C,- alkoxy
include methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy, t-
butoxy and straight- and branched-chain pentoxy and hexoxy. For parts of the range “C;.¢-
alkoxy” all subgroups thereof are contemplated such as C,s-alkoxy, Ci4-alkoxy, C)3-
alkoxy, C»-alkoxy, C,¢-alkoxy, Cs.s-alkoxy, Cas-alkoxy, Ca3-alkoxy, Csg-alkoxy, Css-
alkoxy, etc.

Unless otherwise stated or indicated, “fluoro-C,¢-alkoxy” means a C,4- alkoxy
group substituted by one or more fluorine atoms. Examples of said fluoro-C;_¢-alkoxy
include trifluoromethoxy, difluoromethoxy, monofluoromethoxy, 2-fluoroethoxy, 2,2,2-
trifluoroethoxy, and 1,1,2,2-tetrafluoroethoxy.

Unless otherwise stated or indicated, the term “C;_4-alkoxy-C,.4-alkyl” denotes a
straight or branched alkoxy group having from 1 to 4 carbon atoms connected to an alkyl
group having from 1 to 4 carbon atoms. Examples of said C,4-alkoxy-C»4-alkyl include
methoxymethyl, ethoxymethyl, iso-propoxymethyl, n-butoxymethyl, and t-butoxymethyl.
For parts of the range “C;4-alkoxy-C,4-alkyl” all subgroups thereof are contemplated such
as C3-alkoxy-Car4-alkyl, Cj4-alkoxy-Cs3-alkyl, Ci-alkoxy-C,.3-alkyl, Cr4-alkoxy-Cou-
alkyl, Cy3-alkoxy-Cs.4-alkyl, Cr.4-alkoxy-C,-alkyl, etc.
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Unless otherwise stated or indicated, the term “C,_¢-alkenyl” denotes a straight or
branched alkenyl group having from 2 to 6 carbon atoms. Examples of said C,4-alkenyl
include vinyl, allyl, 2,3-dimethylallyl, 1-butenyl, 1-pentenyl, and 1-hexenyl. For parts of
the range “C,.6-alkenyl” all subgroups thereof are contemplated such as Cs-alkenyl, C4-
alkenyl, Ca3-alkenyl, Cs6-alkenyl, C4s-alkenyl, etc. Likewise, “aryl-C,6-alkenyl” means a
C,6-alkenyl group substituted by one or more aryl groups. Examples of said aryl-Cs.¢-
alkenyl include styryl and cinnamyl.

Unless otherwise stated or indicated, the term “fluoro-C;6-alkenyl” denotes a
straight or branched alkenyl group having from 2 to 6 carbon atoms substituted by one or
more fluorine atoms. Examples of said fluoro-C,¢-alkenyl include I-fluorovinyl, 1,2-
difluorovinyl, trifluorovinyl, and 2-fluoropropenyl.

Unless otherwise stated or indicated, the term “C;_4-alkynyl” denotes a straight or
branched alkynyl group having from 3 to 4 carbon atoms. Examples of said C;4-alkynyl
include 1-propynyl, 2-propynyl, 1-butynyl, and 2-butynyl.

Unless otherwise stated or indicated, the term “C;_s-cycloalkyl” denotes a cyclic
alkyl group having a ring size from 3 to 7 carbon atoms. Examples of said cycloalkyl
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, methylcyclohexyl, and
cycloheptyl. For parts of the range “Cs.7-cycloalkyl” all subgroups thereof are
contemplated such as Cs¢-cycloalkyl, Cs_s-cycloalkyl, Cs4-cycloalkyl, C47-cycloalkyl, Cs.
¢-cycloalkyl, C4s-cycloalkyl, Cs7-cycloalkyl, Cq.7-cycloalkyl, etc.

Unless otherwise stated or indicated, the term “aryl” refers to a hydrocarbon ring
system of one, two or three rings, having at least one aromatic ring and having from 6-14
carbon atoms. Examples of aryls are phenyl, pentalenyl, indenyl, indanyl, 1,2,3,4-
tetrahydronaphthyl, 1-naphthyl, 2-naphthyl, fluorenyl and anthryl. The aryl rings may be
optionally substituted. Likewise, phenoxy refers to a phenyl group bonded to an oxygen
atom.

An aryl group can be linked to the remainder of the molecule through any available
ring carbon whether the ring carbon is in an aromatic ring or a partially saturated ring.

The term "heteroaryl" refers to a mono- or bicyclic aromatic ring system, only one
ring need be aromatic, and the said heteroaryl moiety can be linked to the remainder of the
molecule via a carbon or nitrogen atom in any ring, and having from 5 to 10 ring atoms
(mono- or bicyclic), in which one or more of the ring atoms are other than carbon, such as
nitrogen, sulphur, oxygen and selenium. Examples of such heteroaryl rings include furyl,

pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, thiazolyl, isothiazolyl, pyridinyl,
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pyrimidinyl, pyrazinyl, imidazothiazolyl, chromanyl, quinazolinyl, indolyl, isoindolyl,
indolinyl, isoindolinyl, indazolyl, pyrazolyl, pyridazinyl, quinolinyl, isoquinolinyl,
benzofuranyl, dihydrobenzofuranyl, benzodioxolyl, benzodioxinyl, benzothienyl,
benzimidazolyl, benzothiazolyl, benzothiadiazolyl, benzotriazolyl groups, imidazo[2,1-
b][1,3]thiazolyl, and 3,4-dihydro-2H-1,5-benzodioxepinyl. If a bicyclic heteroaryl ring is
substituted, it may be substituted in any ring.

Unless otherwise stated or indicated, the term “heterocyclic” refers to a non-
aromatic (i.e., partially or fully saturated) mono- or bicyclic ring system having 4 to 10
ring atoms with at least one heteroatom such as O, N, or S, and the remaining ring atoms
are carbon. Examples of heterocyclic groups include piperidyl, tetrahydropyranyl,
tetrahydrofuranyl, azepinyl, azetidinyl, pyrrolidinyl, morpholinyl, imidazolinyl,
thiomorpholinyl, pyranyl, dioxanyl, and piperazinyl groups. When present in heterocyclic
groups, the sulfur atom may optionally be in an oxidized form (i.e., S=O or O=S=0).

Unless otherwise stated or indicated, the term “halogen” shall mean fluorine,
chlorine, bromine or iodine.

The term -S(O).R®, wherein ¢ is 0, 1, 2 or 3, has the meaning as illustrated by

formula (VIII) — (XI):

0
\ . . o
—S—R’ ‘\—ﬁ—Rs '.‘—:S:——RB O
! 'e) ) 0 , O I?8
(VII) (IX) (X) (XI)

“Optional” or “optionally”” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not.

“Pharmaceutically acceptable” means being useful in preparing a pharmaceutical
composition that is generally safe, non-toxic and neither biologically nor otherwise
undesirable and includes being useful for veterinary use as well as human pharmaceutical
use.

“Treatment” as used herein includes prophylaxis of the named disorder or
condition, or amelioration or elimination of the disorder once it has been established.

“An effective amount” refers to an amount of a compound that confers a

therapeutic effect on the treated subject. The therapeutic effect may be objective (i.e.,
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measurable by some test or marker) or subjective (i.c., subject gives an indication of or
feels an effect).

The term “prodrug forms” means a pharmacologically acceptable derivative, such
as an ester or an amide, which derivative is biotransformed in the body to form the active
drug. Reference is made to Goodman and Gilman'’s, The Pharmacological basis of
Therapeutics, 8" ed., Mc-Graw-Hill, Int. Ed. 1992, “Biotransformation of Drugs”, p. 13-
15; and “The Organic Chemistry of Drug Design and Drug Action” by Richard B.
Silverman. Chapter 8, p 352. (Academic Press, Inc. 1992. ISBN 0-12-643730-0).

The following abbreviations have been used:

CV means Coefticient of Variation,

DCM means dichloromethane,

DMSO means dimethyl sulphoxide,

EDTA means cthylenediamine tetraacetic acid,

EGTA means ethylenebis(oxyethylenenitrilo)tetraacetic acid,
ESI means electrospray ionisation,

HEPES means 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid,
HPLC means high performance liquid chromatography,
LAH means lithium aluminum hydride,

LSD means lysergic acid, diethylamide,

MeCN means acetonitrile,

SPA means Scintillation Proximity Assay,

TFA means trifluoroacetic acid,

THF means tetrahydrofuran,

UV means ultraviolet

ag. means aqueous

sat. means saturated

rt. or r.t. means room temperature

deg means degrees Celcius

MeOH means methanol

TLC means thin liquid chromatography

eq. means equivalents

All isomeric forms possible (pure enantiomers, diastereomers, tautomers, racemic

mixtures and unequal mixtures of two enantiomers) for the compounds delineated are
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within the scope of the invention. Such compounds can also occur as cis- or trans-, E- or Z-
double bond isomer forms. All isomeric forms are contemplated.

The compounds of the formula (I) may be used as such or, where appropriate, as
pharmacologically acceptable salts (acid or base addition salts) thereof. The
pharmacologically acceptable addition salts mentioned above are meant to comprise the
therapeutically active non-toxic acid and base addition salt forms that the compounds are
able to form. Compounds that have basic properties can be converted to their
pharmaceutically acceptable acid addition salts by treating the base form with an
appropriate acid. Exemplary acids include inorganic acids, such as hydrogen chloride,
hydrogen bromide, hydrogen iodide, sulphuric acid, phosphoric acid; and organic acids
such as formic acid, acetic acid, propanoic acid, hydroxyacetic acid, lactic acid, pyruvic
acid, glycolic acid, maleic acid, malonic acid, oxalic acid, benzenesulphonic acid,
toluenesulphonic acid, methanesulphonic acid, trifluoroacetic acid, fumaric acid, succinic
acid, malic acid, tartaric acid, citric acid, salicylic acid, p-aminosalicylic acid, pamoic acid,
benzoic acid, ascorbic acid and the like. Exemplary base addition salt forms are the
sodium, potassium, calcium salts, and salts with pharmaceutically acceptable amines such
as, for example, ammonia, alkylamines, benzathine, and amino acids, such as, e.g. arginine
and lysine. The term addition salt as used herein also comprises solvates which the
compounds and salts thereof are able to form, such as, for example, hydrates, alcoholates
and the like.

For clinical use, the compounds of the invention can be formulated into
pharmaceutical formulations for oral, rectal, parenteral or other mode of administration.
Pharmaceutical formulations are usually prepared by mixing the active substance, or a
pharmaceutically acceptable salt thereof, with conventional pharmaceutical excipients.
Examples of excipients are water, gelatin, gum arabicum, lactose, microcrystalline
cellulose, starch, sodium starch glycolate, calcium hydrogen phosphate, magnesium
stearate, talcum, colloidal silicon dioxide, and the like. Such formulations may also contain
other pharmacologically active agents, and conventional additives, such as stabilizers,
wetting agents, emulsifiers, flavouring agents, buffers, and the like. Usually, the amount of
active compounds is between 0.1-95% by weight of the preparation, preferably between
0.2-20% by weight in preparations for parentral use and more preferably between 1-50%
by weight in preparations for oral administration.

The dose level and frequency of dosage of the specific compound will vary

depending on a variety of factors including the potency of the specific compound
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employed, the metabolic stability and length of action of that compound, the patient's age,
body weight, general health, sex, diet, mode and time of administration, rate of excretion,
drug combination, the severity of the condition to be treated, and the patient undergoing
therapy. Useful compounds are expected to have a beneficial effect when administered in
the range of from about 0.001 mg/kg/d to about 200 mg/kg/d (e.g., from about 0.01
mg/kg/d to about 200 mg/kg/d, from about 0.1 mg/kg/d to about 200 mg/kg/d; from about
1 mg/kg/d to about 200 mg/kg/d; or from about 5 mg/kg/d to about 200 mg/kg/d; from
about 0.001 mg/kg/d to about 100 mg/kg/d; from about 0.01 mg/kg/d to about 100
mg/kg/d, from about 0.1 mg/kg/d to about 100 mg/kg/d; from about 1 mg/kg/d to about
100 mg/kg/d; or from about 5 mg/kg/d to about 100 mg/kg/d; from about 0.001 mg/kg/d to
about 50 mg/kg/d; from about 0.01 mg/kg/d to about 50 mg/kg/d, from about 0.1 mg/kg/d
to about 50 mg/kg/d; from about 1 mg/kg/d to about 50 mg/kg/d; or from about 5 mg/kg/d
to about 50 mg/kg/d). In some embodiments, the daily dosage may, for example, range
from about 0.001 mg to about 100 mg per kilo of body weight, administered singly or
multiply in doses, e.g. from about 0.01 mg to about 25 mg each. Normally, such a dosage
is given orally but parenteral administration may also be chosen.

The formulations can be further prepared by known methods such as
granulation, compression, microencapsulation, spray coating, etc. The
formulations may be prepared by conventional methods in the dosage form of
tablets, capsules, granules, powders, syrups, suspensions, suppositories or
injections. Liquid formulations may be prepared by dissolving or suspending the
active substance in water or other suitable vehicles. Tablets and granules may be
coated in a conventional manner.

In a further aspect the invention relates to methods of making compounds of any of
the formulae herein comprising reacting any one or more of the compounds of the
formulae delineated herein, including any processes delineated herein. The compounds of
the formula (T) above may be prepared by, or in analogy with, conventional methods.

The processes described above may be carried out to give a compound of the
invention in the form of a free base or as an acid addition salt. A pharmaceutically
acceptable acid addition salt may be obtained by dissolving the free base in a suitable
organic solvent and treating the solution with an acid, in accordance with conventional
procedures for preparing acid addition salts from base compounds. Examples of addition

salt forming acids are mentioned above.
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The compounds of formula (I) may possess one or more chiral carbon atoms, and
they may therefore be obtained in the form of optical isomers, e.g. as a pure enantiomer, or
as a mixture of enantiomers (racemate) or as a mixture containing diastereomers. The
separation of mixtures of optical isomers to obtain pure enantiomers is well known in the
art and may, for example, be achieved by fractional crystallization of salts with optically
active (chiral) acids or by chromatographic separation on chiral columns.

The chemicals used in the synthetic routes delineated herein may include, for
example, solvents, reagents, catalysts, and protecting group and deprotecting group
reagents. The methods described above may also additionally include steps, either before
or after the steps described specifically herein, to add or remove suitable protecting groups
in order to ultimately allow synthesis of the compounds.

In addition, various synthetic steps may be performed in an alternate sequence or
order to give the desired compounds. Synthetic chemistry transformations useful in
synthesizing applicable compounds are known in the art and include, for example, those
described in R. Larock, Comprehensive Organic Transformations, VCH Publishers (1989);
L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley
and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis,
John Wiley and Sons (1995) and subsequent editions thereof.

The necessary starting materials for preparing the compounds of formula (I) are
either known or may be prepared in analogy with the preparation of known compounds.

The invention will now be further illustrated by the following non-limiting Examples.
The specific examples below are to be construed as merely illustrative, and not limitative
of the remainder of the disclosure in any way whatsoever. Without further elaboration, it is
believed that one skilled in the art can, based on the description herein, utilize the present
invention to its fullest extent. All publications cited herein are hereby incorporated by

reference in their entirety.

Methods

"H nuclear magnetic resonance (NMR) and 3C NMR were recorded on a Bruker
Advance DPX 400 spectrometer at 400.1 and 100.6 MHz, respectively, or alternatively, on
a Varian Inova 400 spectrometer at 400 and 100,5 MHz respectively, or alternatively, on a
Bruker NMR 500 spectrometer at 500.1 MHz and 125.1 MHz, respectively or
alternatively, on a JEOL eclipse 270 spectrometer at 270.0 MHz and 67.5 MHz,

respectively. All spectra were recorded using residual solvent as internal standard.
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Preparative HPLC/MS was performed on a Waters/Micromass Platform ZQ system
equipped with System A: ACE 5 C8 column (19x50mm), eluents: MilliQ water, MeCN
and MilliQ/MeCN/0.1%TFA and System B: Xterra MS C18, Sum column (19x50mm),
eluents: MilliQ water, MeCN and NH,HCO; (50 mM) and System C: Gilson/'YMC AQ
C18; 150x30 mm. Electrospray mass spectrometry (MS) was performed using an Agilent
1100 Series Liquid Chromatograph/Mass Selective Detector (MSD) or alternatively on a
Perkin-Elmer API 150EX mass spectrometer, to obtain the pseudo molecular [M+H]" ion
of the target molecules. Preparative HPLC/UV was performed on a Gilson system
equipped with System A: YMC ODS-AQ (150x30mm) gradient time 8.5 min, or System
B: ACE 5 C8 (5 pum, 30x100mm) column, or System C: YMC ODS-AQ (50x20mm)
gradient time 5 min using the eluent system: water/0.1%TFA and CH3CN. Analytical
HPLC were performed on Agilent 1100 system equipped with System A: ACE 3 (C8,
50x3.0mm) or System B: YMC ODS-AQ, (33x3.0 mm) using the eluent system:
water/0.1%TFA and CH3CN, 1 mL/min, with a gradient time of 3 min. GC-MS analysis
were performed on a Hewlett Packard 5890 gas chromatograph with a HP-5MS 15 m*0.25
mm*0.25um column connected to a 5971 MS detector. Preparative flash chromatography
was performed on Merck silica gel 60 (230-400 mesh). The compounds were named using
ACD Name 6.0. Microwave reactions were performed with a Personal Chemistry Smith

Creator using 0.5-2 mL or 2-5 mL Smith Process Vials fitted with aluminum caps and

septa.

TABLE 1

Example [ Chemical Name Structure

) 1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H- //// /?\SQ:N?\J/\V |
indole, hydrochloride Loy

4-(1,4-Diazepan-1-ylmethyl)-1-(phenylsulfonyl)-1H- — L)
indole, hydrochloride \ o
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1-{[1-(Phenylsulfonyl)-1H-indol-4-

2

N N
///\\7/?\ . NN
o/ o ||

3 . : L
ylJmethyl} pyrrolidin-3-amine o
1-{[1-(Phenylsulfonyl)-1H-indol-4- o = N
4 T o [N A0
yl]methyl} pyrrolidin-3-amine, trifluoroacetate = o
1-[(4-Methylphenyl)sulfonyl]-4-(piperazin-1- LS
5 . . . /Qio \b/ \@
ylmethyl)-1H-indole, bis(trifluoroacetate) < M
6 1-[(4-Methylphenyl)sulfonyl]-4-[(3-methylpiperazin-1- F\\/,?‘“y@\/\ ~
= e ~ L~
yl)methyl]-1H-indole, bis(trifluoroacetate) s
. 4-(1,4-Diazepan-1-ylmethyl)-1-[(4- /C\/’%QN,‘ L
methylphenyl)sulfonyl]-1H-indole, bis(trifluoroacetate) N’
4-[(4-Methyl-1,4-diazepan-1-yl)methyl]-1-[(4- Q=
8 ’ : o O
methylphenyl)sulfonyl]-1H-indole, bis(trifluoroacetate) 7 N
o 1-[(4-Methylphenyl)sulfonyl]-4-[ (4-methylpiperazin-1- PNy
L5y M
yl)methyl]-1H-indole, bis(trifluoroacetate) - T\/ RN
10 4-[(4-Isopropylpiperazin-1-yl)methyl]-1-[(4- p\\/jy PPN PN
L5 ) )
methylphenyl)sulfonyl]-1H-indole, bis(trifluoroacetate) - T
" 1-[(4-Methylphenyl)sulfonyl]-4-[(4-propylpiperazin-1- A
HIEYYT™M
yl)methyl]-1H-indole, bis(trifluoroacetate) U
1-[(4-Methylphenyl)sulfonyl]-4-(pyrrolidin-1- . =
12 /,@7/5 SN W

ylmethyl)-1H-indole, trifluoroacetate
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1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-(piperazin-

// i\/s N NN
13 . . . \// ° I/ L l&
1-ylmethyl)-1H-indole bis(trifluoroacetate) 2 o
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(3- o
14 methylpiperazin-1-yl)methyl]-1H-indole, ey ©/\'[?NH
bis(trifluoroacetate) /
N-({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-1H- o IS
15 indol-4-yl} methyl)piperidin-4-amine, //%//S (Y ~
bis(trifluoroacetate) /
1-Isopropyl-N-({1-[(2-methoxy-5- ‘
o = NS
16 methylphenyl)sulfonyl]-1H-indol-4- ////‘7%“ S \:/()
yl} methyl)piperidin-4-amine, bis(trifluoroacetate) :
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(2- W
17 methylpyrrolidin-1-yl)methyl]-1H-indole, //9//fhk©/\ ™
trifluoroacetate :
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(3- 0
18 methylpiperazin-1-yl)methyl]indoline, ay jﬁ’@w
bis(trifluoroacetate) /
1-[(2-Methoxy-5-methylphenyl)sulfonyl}-4-[(4- e
19 methylpiperazin-1-yl)methyl]indoline, //é/\i/ o U\
bis(trifluoroacetate) /
20 1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4- Y \7,? N
. oqe . . . \?\ ‘b | = \\/\/
(pyrrolidin-1-ylmethyl)indoline, trifluoroacetate 2
({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-2,3-
\\/S/
21 dihydro-1H-indol-4-yl} methyl)dimethylamine, U
trifluoroacetate
1-[(4-Fluorophenyl)sulfonyl]-4-[(3-methylpiperazin-1- B
22 U O

yl)methyl]-1H-indole, bis(trifluoroacetate)
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4-(1,4-Diazepan-1-ylmethyl)-1-[(4-

o —

23 o VAN
fluorophenyl)sulfonyl]-1H-indole, bis(trifluoroacetate) \ SN
1-[(4-Fluorophenyl)sulfonyl]-4-(pyrrolidin-1- -

24 . . A J §b \ \"L\
ylmethyl)-1H-indole trifluoroacetate
({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4- B

25 PSR AT
yl}methyl)dimethylamine, trifluoroacetate - ~
1-[(4-F henyl)sulfonyl]-4-(pi in-1-ylmethyl)- I a

26 [(. luorol.) erfy )sulfonyl]-4-(piperazin-1-ylmethyl) F—/(Q"SQ%\"(\I
1H-indole, bis(trifluoroacetate) 2
1-[(2-Methylphenyl)sulfonyl]-4-(piperazin-1- e\

27 . . . /V/ﬂ//\‘o T\J/\T/\\l
ylmethyl)-1H-indole bis(trifluoroacetate) N My
1-[(2-Methylphenyl)sulfonyl]-4-[(4-methylpiperazin-1- e

28 . e ey
yl)methyl]-1H-indole, bis(trifluoroacetate) \ NN

29 1-({1-[(2-Methylphenyl)sulfonyl]-1H-indol-4- —~ 0

. . &‘/ ° (j T:}_m
yl}methyl)pyrrolidin-3-ol, trifluoroacetate \ :

30 1-[(2-Methylphenyl)sulfonyl]-4-(pyrrolidin-1- @ /SO/ \?\ ~
ylmethyl)-1H-indole, trifluoroacetate N \/\[ \\/

31 2-[Methyl({1-[(2-methylphenyl)sulfonyl]-1H-indol-4- »F\\//%Nji\ PR
yl}methyl)amino]ethanol, trifluoroacetate N s

. 0 -
1 N,N-Dimethyl-1-{1-[(2-methylphenyl)sulfonyl]-1H ///\/ns/,fl\ o

indol-4-yl} methanamine, trifluoroacetate

/ W\ S
¢/ ° U |
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4-(Piperazin-1-ylmethyl)-1-{[3-

7N RS/N‘; ~

33 (trifluoromethyl)phenyl]sulfonyl}-1H-indole, L% % \{\L
bis(trifluoroacetate) -
{(2R)-1-[(1-{[3-(Trifluoromethyl)phenyl]sulfonyl}- R )

34 . . ///\7/%\4N NN
1H-indol-4-yl)methyl]pyrrolidin-2-yl }methanol, e \U\)/ P

FX {
trifluoroacetate o
4-(Pyrrolidin-1-ylmethyl)-1-{[3- 0
N5 P

35 (trifluoromethyl)phenyl]sulfonyl}-1H-indole, Cj o [ T ¥
trifluoroacetate ~
2-{Methyl[(1-{[3-(trifluoromethyl)phenyl]sulfonyl}- b e

36 . | . ey
1H-indol-4-yl)methyl]amino }ethanol, trifluoroacetate | w= "
N,N-Dimethyl-1-(1-{[3- an!

37 1 _ _: A ///\ ﬁ/N\ e Y
(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4 S L LJ ‘
yl)methanamine, trifluoroacetate =
4-(Piperazin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H- S

38 . oy s Qjﬂf” w
indole, bis(trifluoroacetate) NN

- -N-{[1-(2-thi Ifonyl)-1H-indol-4- e

39 N-Ethyl-N-{[1-( -1enyl§u onyl) indo \ s/ /%/Nil/\/\\\j/\\ J
yl]methyl}ethanamine, trifluoroacetate L
4-(Pyrrolidin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H- s 8T

A YR
indole, trifluoroacetate S/

Al 4-[(4-Propylpiperazin-1-yl)methyl]-1-(2- "

W S
thienylsulfonyl)-1H-indole, bis(trifluoroacetate) e
4 N,N-Dimethyl-1-[1-(2-thienylsulfonyl)-1H-indol-4-

yl]methanamine, trifluoroacetate

Q/Q\S/N/:‘/ N

S N

/o T _ \
\\\//
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4-(Piperazin-1-ylmethyl)-1-(pyridin-3-ylsulfonyl)-1H-

o —

3 Ly,
indole, tris(trifluoroacetate) N L,
44 N,N-Dimethyl-1-[1-(pyridin-3-ylsulfonyl)-1H-indol-4- //47/\%/N 1/\\ _
yl]methanamine, bis(trifluoroacetate) woo L)
45 1-(Pyridin-3-ylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H- y ‘\\/j\\y%\\j o
indole, bis(trifluoroacetate) oo L L
- 4- idin-1- -1H- 9 /=
» 1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H [ 7“‘*\8T &
indole, trifluoroacetate = e /
-Di I-1-[1- Isulf -1H-indol-4- N
47 N,N-Dimethyl-1-[ 1-(phenylsulfonyl)-1H-indo J \//%/(T _
ylJmethanamine, trifluoroacetate =0 \©A'
Comparative example: 4-{[(1-methylpyrrolidin-3-
—~ L N
48 yl)oxy]methyl}-1-(phenylsulfonyl)-1H-indole, //é/vimﬁ ,
trifluoroacetate
- -1- 1)-4-(pi in-1-ylmethyl)- o~
49 3-Methyl-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl) ‘///\,\\//\%/Nﬁk\ .
1H-indole, bis(trifluoroacetate) R O R
3-Methyl-4-[(4-methylpiperazin-1-yl)methyl]-1- o~
50 { /“ij
(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) =0 \[/ N
; -1- 1)-4- idin-1- o~
51 3-Methyl-1-(phenylsulfonyl)-4-(pyrrolidin //A\\ﬁ\\? j/\ .
ylmethyl)-1H-indole, trifluoroacetate = ) W
52 N, N-Dimethyl-1-[3-methyl-1-(phenylsulfonyl)-1H- o /=

indol-4-ylJmethanamine, trifluoroacetate
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6-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1-

5 OO,
ylmethyl)-1H-indole, bis(trifluoroacetate) P
54 {[6-Methoxy-1-(phenylsulfonyl)-1H-indol-4- m\/v”?f
ylJmethyl}dimethylamine, trifluoroacetate
55 6-Methoxy-4-{[(3R)-3-methylpiperazin-1-yljmethyl}- | /— //Os\’N?j/\N/\
= 0 P L\ N,
1-(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) P I
56 6-Methoxy-4-{[(3S)-3-methylpiperazin-1-yl]methyl}- | / /Os"“? e
—/ o | L N,
1-(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) ) T
57 6-Methoxy-4-[(4-methylpiperazin-1-yl)methyl]-1- B /OS;NF/E/\U
(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) P h
58 4-(1,4-Diazepan-1-ylmethyl)-6-methoxy-1- [ \/Dfr“fl\ NS
— o P | N-H
(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) E
.y N
59 6-Methoxy- 1-(phenylsulfonyl)-4-(pyrrolidin-1- \//Sg\[ﬁ/\b
ylmethyl)-1H-indole, trifluoroacetate T
60 2-[{[6-Methoxy-1-(phenylsulfonyl)-1H-indol-4- @/%N?/j/\wvm
ylJmethyl} (methyl)amino]ethanol, trifluoroacetate b
6-Fluoro-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)- [ \/o\s;N AN
61 o > [ T g%
1H-indole, bis(trifluoroacetate)
62 4-(1,4-Diazepan-1-ylmethyl)-6-fluoro-1-

(phenylsulfonyl)-1H-indole, bis(trifluoroacetate)

//A\[/?‘\S‘"\/—;)\ \(\\
—/ o [g {\’
N

L H
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63 6-Fluoro-4-{[(3S)-3-methylpiperazin-1-yl]methyl}-1- | /— /(\%/N% N
(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) B F%A -
64 6-Fluoro-4-{[(3R)-3-methylpiperazin-1-yljmethyl}-1- | /(‘%/NT/K ™
(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) B F%/ H/NH
6-Fluoro-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)- | / q\y F\ e
65 AU
1H-indole, trifluoroacetate F/
66 2-[{[6-Fluoro-1-(phenylsulfonyl)-1H-indol-4- /(27/?%§NYTE o~
ylJmethyl} (methyl)amino]ethanol, trifluoroacetate I
: Y
67 {[6-Fluoro-1-(phenylsulfonyl)-1H-indol-4- i \\//3/'\ (\\J/\\N/
=/ o [ J
yl]methyl} dimethylamine, trifluoroacetate T
68 6-Fluoro-4-[(4-methylpiperazin-1-yl)methyl]-1- //”*7/%/ T\ e
(phenylsulfonyl)-1H-indole, bis(trifluoroacetate) B F/ -
69 1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H- //;//TNT b /\“{:/
\[/
indol-6-yl dimethylcarbamate, trifluoroacetate °
70 4-(1,4-Diazepan-1-ylmethyl)-1-(phenylsulfonyl)-1H- ; 7/08‘"‘(7 ST
= o I J [ )
indol-6-o0l [Ofl %
71 1-[(4-Fluorophenyl)sulfonyl]-6-methoxy-4-(piperazin- J :?s\ f/:)/\(ﬁ
1-ylmethyl)-1H-indole, acetate : o
6-Methoxy-4-(piperazin-1-ylmethyl)-1-{[3-
7 (trifluoromethyl)phenyl]sulfonyl}-1H-indole, f \/“S/ % NS

bis(trifluoroacetate)

ege!

O
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1-[(2-Chlorophenyl)sulfonyl]-6-methoxy-4-(piperazin- o ~
NS5
73 1-ylmethyl)-1H-indole, bis(trifluoroacetate) &(\G ° LA,
1-[(3-Chloro-2-methylphenyl)sulfonyl]-6-methoxy-4- o ~
/ ‘/s\'\/N Z NN
74 (piperazin-1-ylmethyl)-1H-indole, bis(trifluoroacetate) /\/&/ ° Evj r[/jN
1-[(2,5-Dimethoxyphenyl)sulfonyl]-6-methoxy-4- o _
75 . . . . . ! \/'/\S N?\ Ny
(piperazin-1-ylmethyl)-1H-indole, bis(trifluoroacetate) =0 K TJA L~
/ [s]
2-{[6-Methoxy-4-(piperazin-1-ylmethyl)-1H-indol-1- o =
I N e
76 yl]sulfonyl}benzonitrile, bis(trifluoroacetate) =L o \J LVIH
77 ({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4- » D/ RTN?‘\\ L
yl}methyl)amine, trifluoroacetate = o L
78 N-({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4- ;///://OfN% e~
yl}methyl)ethanamine, trifluoroacetate - -
70 7-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1- O/C‘;/NF)\\A ™
St |
ylmethyl)-1H-indole bis(trifluoroacetate) o o
%0 2-Methyl-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)- o )=
T NS
1H-indole hydrochloride =/ b K/ A,
Methyl 4-{[1-(phenylsulfonyl)-1H-indol-4-
81 yllmethyl} piperazine-2-carboxylate /j%g S “y“ﬁ o
bis(trifluoroacetate)
(4-{[1-(Phenylsulfonyl)-1H-indol-4- S /=
82 T *?\] e

yllmethyl} piperazin-2-yl)methanol bis(trifluoroacetate)
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2-Methoxyethyl) {[1-(phenylsulfonyl)-1H-indol-4- —
83 ( xy Y){[ (p y Y) [\\ /}_/?‘O/ %\u/\/o\
yl]methyl}amine trifluoroacetate - ~
84 N-{[1-(Phenylsulfonyl)-1H-indol-4-ylJmethyl } propan- (4\?/\%/N71 ANJ\
2-amine trifluoroacetate S o
4-{[4-(2-Methoxyethyl)piperazin-1-yl]methyl }-1- 7
85 _ o O @AO
(phenylsulfonyl)-1H-indole bis(trifluoroacetate) h ~o”
-1-{[1-(P 1)-1H-indol-4- o /= o
%6 ((2R)-1-{[1-(Phenylsulfonyl)-1H-indol /\4/ %/N@\’ \N/(
yllmethyl}pyrrolidin-2-yl)methanol trifluoroacetate RN L/
4-(Azetidin-1-ylmethyl)-1-(phenylsulfonyl)-1H-indole | — ¢ [/
trifluoroacetate R —
—/ oJ’O
Ethyl 5-methoxy-1-(phenylsulfonyl)-4-(piperazin-1- 0 =
88 : NS
ylmethyl)-1H-indole-2-carboxylate ) © I/]\Aok/htH
\
\ Pt
5-Methoxy-N-methyl-1-(phenylsulfonyl)-4-(piperazin- o %
89 . o NN A~
1-ylmethyl)-1H-indole-2-carboxamide trifluoroacetate | ~—/ © T\\)i LA,
\
. P
90 N-Ethyl-5-methoxy-1-(phenylsulfonyl)-4-(piperazin-1- Z \/j
: o [ 55N s
ylmethyl)-1H-indole-2-carboxamide trifluoroacetate % le/l\i NCN,H
!
5-Ethoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)- Eﬁ\w"
91 N-(2-thienylmethyl)-1H-indole-2-carboxamide \/C\//%N?\I‘\“N
trifluoroacetate “he
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o /=
o 4-(Azetidin-1-ylmethyl)-6-methoxy-1- N5 %/\"\j
A
(phenylsulfonyl)-1H-indole trifluoroacetate 0/
1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indol- | — % ./"\
93 . / e \E/ 1/ N
5-ol trifluoroacetate o Lny,
1-(Phenylsulfonyl)-4-piperazin-2-yl-1H-indole — S Y
94 . . / // ﬁ//\[j\\ J\\/NH
bis(trifluoroacetate) L
4-(1,4-Dimethylpiperazin-2-yl)-1-(phenylsulfonyl)-1H-| — ¢ /— \K \
95 . C { /aY [ g
indole bis(trifluoroacetate) e
: il
[7-Methoxy-1-(phenylsulfonyl)-1H-indol-4- ~ 3\
96 o . P jim
yl](piperazin-1-yl)acetonitrile trifluoroacetate h 2 Lo,
\
o /=
4-(Azetidin-1-ylmethyl)-7-methoxy-1- =\ s\
97 ( yimethyl-7-methoxy Oy y ™o
(phenylsulfonyl)-1H-indole trifluoroacetate '
o8 {[1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H- //;\//So/N - h
) SNy
indol-5-yl]oxy }acetonitrile L
5-Isopropoxy-1-(phenylsulfonyl)-4-(piperazin-1- N ?‘%\/“; N
9 prop xy.(p ylsulfonyl)-4-(pip (% %{ L
ylmethyl)-1H-indole P
00 5-(Benzyloxy)-1-(phenylsulfonyl)-4-(piperazin-1- et ¢ )
ylmethyl)-1H-indole LT\
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4-{[(2-Hydroxyethyl)(methyl)amino]methyl}-1-

) o
101 //\é//% b\/\n‘/\/
(phenylsulfonyl)-1H-indol-5-o0l Z o
4-[(3-Hydroxypyrrolidin-1-yl)methyl]-1- /B /? F/\\ ~
102 \\J ¢ - | k//
(phenylsulfonyl)-1H-indol-5-o0l e
[1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-6- e
103 (trifluoromethyl)-1H-indol-2-yl]methanol Das ‘/\AK/
bis(trifluoroacetate) - )
104 5-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1- /si/?/(‘;}:b‘% ]\A ™
ylmethyl)-1H-indole bis(trifluoroacetate) 7o L
o0 —
5-Ethoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)- SN/b\ﬁN’ﬁ
105 _ ) @ o} o L_NH
1H-indole trifluoroacetate L
1-Phenyl-N- {[ 1-(phenylsulfonyl)-1H-indol-4- r (‘)‘s\‘/“‘/ﬂ\ -
v Yareane
106 yl]methyl} methanamine trifluoroacetate
e /\
N-{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4- /%//Vs”/ o v
NS © _
107 ylJmethyl}cyclopropanamine trifluoroacetate °
fonyl)-1H-indol-4 = s e
{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4- L% @E |
108 yllmethyl}dimethylamine hydrochloride !
0 —
N-{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4- 4\///\5\'/ ”/\Ej;“”/@
109 yllmethyl}cyclobutanamine trifluoroacetate - T
IS UNE
N-{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4- L% m‘
110 ylJmethyl } -N-methylcyclobutanamine trifluoroacetate \
o /=
1-{[1-(Phenylsulfonyl)-1H-indol-4-ylmethyl}azetidin- | ~ s+ . ~,
{[1-(Phenylsulfonyl) ylJmethyl} U‘é MC\\OH
111 3-ol trifluoroacetate
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4-(Azetidin-1-ylmethyl)-5-methoxy-1- Cr ) S\g” Y
112 (phenylsulfonyl)-1H-indole trifluoroacetate ¥
4-{[4-(Azetidin-1-ylmethyl)-1H-indol-1- \\/S/NT \]/
113 yl]sulfonyl}benzonitrile trifluoroacetate
. /\/S/ /:\
2-((2S)-1-{[1-(Phenylsulfonyl)-1H-indol-4- ! % N\Of;{j
114 yl]methyl}azetidin-2-yl)propan-2-ol trifluoroacetate />
N
4-(Azetidin-1-ylmethyl)-2-methyl-1-(phenylsulfonyl)- L P
. . L% {8
115 1H-indole trifluoroacetate
. . al [e) /‘
4-(Azetidin-1-ylmethyl)-1-[(2-chlorophenyl)sulfonyl]- N %Nb/h@
116 1H-indole trifluoroacetate =0
o -
4-(Azetidin-1-ylmethyl)-1-[(5-chloro-2- C'\@/‘é\.\; - ey
117 thienyl)sulfonyl]-1H-indole trifluoroacetate
!
4-(Azetidin-1-ylmethyl)- 1-(2-naphthylsulfonyl)- 1 H- / /J/¢\//SO/ ® )
118 indole trifluoroacetate N
)
4-(Azetidin-1-ylmethyl)-1-[(2-methoxy-5- U\Vi j@h@
119 methylphenyl)sulfonyl]-1H-indole trifluoroacetate 7
fe] o /&
4-(Azetidin-1-ylmethyl)-1-[(6-chloroimidazo[2,1- Né/?g“‘ ')
/ N
120 b][1,3]thiazol-5-yl)sulfonyl]-1H-indole trifluoroacetate S\
4-(Azetidin-1-ylmethyl)-1-[(4-tert- A\ /@i"‘s‘gr A
121 butylphenyl)sulfonyl]-1H-indole trifluoroacetate
) TN 1. ) LS
4-(Azetidin-1-ylmethyl)-1-[(2,6 N8 S
N
122 difluorophenyl)sulfonyl]-1H-indole trifluoroacetate N
4-(Azetidin-1-ylmethyl)-1-{[2- :
(trifluoromethyl)phenyl]sulfonyl}-1H-indole ///[/ /O‘s/w’i P
S o | P \j
123 trifluoroacetate
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3-{[4-(Azetidin-1-ylmethyl)-1H-indol-1- \/QSJ‘% -
/o |
124 yl]sulfonyl}benzonitrile trifluoroacetate ~
4-(Azetidin-1-ylmethyl)-1-{[4-bromo-2-
. . o
(trifluoromethyl)phenyl]sulfonyl}-1H-indole BHUS/N\ @/\N \j
125 trifluoroacetate g
0 —
4-(Azetidin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H- @ﬁ\\s‘\/N%AN\j
o
126 indole trifluoroacetate ) ~
4-(Azetidin-1-ylmethyl)-1-[(2,5- \///\Ejﬂ
127 difluorophenyl)sulfonyl]-1H-indole trifluoroacetate
0//=\
[(5-Methoxy-1-{[3~(trifluoromethylphenylJsulfonyl}- | (/57 1
FX/F ?
128 1H-indol-4-yl)methyl]dimethylamine trifluoroacetate ¢ |
e
4-(Azetidin-1-ylmethyl)-7-(benzyloxy)-1- SR
129 (methylsulfonyl)-1H-indole trifluoroacetate d
({1-[(6-Chloroimidazo[2,1-b][1,3]thiazol-5- o o -
(Y
yD)sulfonyl]-5-methoxy-1H-indol-4- N;Ti @r
130 yl}methyl)dimethylamine trifluoroacetate R |
o //
4-[(Dimethylamino)methyl]-1-(phenylsulfonyl)-1H- ///\7/\\5( N S \T/
) o
131 indol-5-ol trifluoroacetate 7o
{[5-Ethoxy-1-(phenylsulfonyl)-1H-indol-4- Q\/S/N?j
132 yllmethyl}dimethylamine trifluoroacetate
\/\/(?‘S/Ni “ -
({5-Ethoxy-1-[(2-methoxy-5-methylphenyl)sulfonyl]- /{¢/\ o 1L i
133 1H-indol-4-yl} methyl)dimethylamine trifluoroacetate / -
=
{[5-Ethoxy-1-(1-naphthylsulfonyl)-1H-indol-4- ® bay W@C”/
. L [ i
134 ylJmethyl}dimethylamine trifluoroacetate J .
{[5-Ethoxy- 1~(2-naphthylsulfonyl)- 1H-indol-4- // ;w;%[\/
/ (o]
135 ylJmethyl}dimethylamine trifluoroacetate o .
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[o ~
({1-[(2-Chlorophenyl)sulfonyl]-5-ethoxy-1H-indol-4- C ///V X "
136 yl}methyl)dimethylamine trifluoroacetate .
m\// S p
({1-[(3-Chloro-2-methylphenyl)sulfonyl]-5-ethoxy- Q J/»Sg Y
137 1H-indol-4-yl} methyl)dimethylamine trifluoroacetate N
({5-Methoxy-1-[(2-methoxy-5- o
methylphenyl)sulfonyl]-1H-indol-4- //\;/\ % i
138 yl}methyl)dimethylamine trifluoroacetate / \
—
({1-[(2,3-Dichlorophenyl)sulfonyl]-5-methoxy-1H- //\;\/\/S’/N oYY
139 indol-4-yl} methyl)dimethylamine trifluoroacetate ¢ \
— S
{[5-Ethoxy- 1-(quinolin-8-ylsulfonyl)-1H-indol-4- /\/ﬁ, @K v
140 ylJmethyl}dimethylamine bis(trifluoroacetate) A ~
{[5-Ethoxy-1-({5-[1-methyl-3-(trifluoromethyl)-1H-
pyrazol-5-yl]-2-thienyl} sulfonyl)-1H-indol-4- ”.) e /7
141 ylJmethyl}dimethylamine trifluoroacetate
C\ Q /=)
({1-[(2,5-Dichlorophenyl)sulfonyl]-5-ethoxy-1H-indol- /QV/ YT
142 4-yl}methyl)dimethylamine trifluoroacetate ; L
({5-Ethoxy-1-[(2,4,6-trichlorophenyl)sulfonyl]-1H- oA \7/5 ?\("/
143 indol-4-yl} methyl)dimethylamine trifluoroacetate
0 —
1-[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yl]-N- T
AR
144 methylmethanamine trifluoroacetate e
. N O“S/N\ ~
({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-1H-indol- % % N
145 4-yl}methyl)methylamine trifluoroacetate I
4-[(Dimethylamino)methyl]-6-fluoro-1- ////\ \//So/ " \% "
146 (phenylsulfonyl)-1H-indol-5-ol trifluoroacetate F
1-[6-Fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4- ®/ 3 Ni@i\”/
147 yl]-N, N-dimethylmethanamine Pl
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6-Fluoro-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-

148 1H-indol-5-0l F
i N/r PN
6-Fluoro-5-methoxy-1-(phenylsulfonyl)-4-(pyrrolidin- /\\///\//’ i &[ il
149 1-ylmethyl)-1H-indole trifluoroacetate Pl
4-(Azetidin-1-ylmethyl)-6-fluoro-1-(phenylsulfonyl)- ///\://SO/ N%[\“D
150 1H-indol-5-ol trifluoroacetate F
4-(Azetidin-1-ylmethyl)-6-fluoro-5-methoxy-1- O/SO/ Nﬁ?“\:\
151 (phenylsulfonyl)-1H-indole trifluoroacetate Pl
4-{[Ethyl(methyl)amino]methyl}-6-fluoro-1- C 7//30/ N&[\[
152 (phenylsulfonyl)-1H-indol-5-0l F
N-{[6-Fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol- C 7//30/ N@(
153 4-yllmethyl}-N-methylethanamine trifluoroacetate
6-Fluoro-4-[(methylamino)methyl}-1-(phenylsulfonyl)- .C\//\S\QN b N
154 1H-indol-5-ol trifluoroacetate F
{[6-Fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4- /\i ry %{\
155 yl]lmethyl} methylamine trifluoroacetate ol
1-{5-Methoxy-1-[(4-methoxyphenyl)sulfonyl]-1H- JSO/N%CT/
o
156 indol-4-yl}-N, N-dimethylmethanamine |
- \\/s/“ P
1-{1-[(3-Chlorophenyl)sulfonyl]-5-methoxy-1H-indol- \J |
157 4-yl}-N,N-dimethylmethanamine K
F\/\ C\D\ /=
1-{1-[(2,5-Difluorophenyl)sulfonyl]-5-methoxy-1H- //\;fi ‘ ; \T/
158 indol-4-yl}-N, N-dimethylmethanamine i '
1-(1-{[4-Fluoro-3-(trifluoromethyl)phenyl]sulfonyl}-5- V/V/ / % /7‘ S
159 methoxy- 1 H-indol-4-yl)-N, N-dimethylmethanamine ]
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. . . /\/[\)\S/N/i ~N
1-[5-Methoxy-1-(quinolin-8-ylsulfonyl)-1H-indol-4- //\// Y %{ |
: [ i
160 y1]-N, N-dimethylmethanamine U ‘
1-{1-[(2-Chlorophenyl)sulfonyl]-5-methoxy-1H-indol- C f‘s\g‘%;h«/
161 4-y1}-N, N-dimethylmethanamine i
[ o/
1-{1-[(2-Chloro-6-methylphenyl)sulfonyl]-5-methoxy- //\//\/VSO/ %ﬁ'ﬁ/
162 1H-indol-4-yl}-N, N-dimethylmethanamine “ T
Cl (\)\ N/‘
1-{1-[(3-Chloro-4-fluorophenyl)sulfonyl]-5-methoxy- F/< Ty &N/
163 1H-indol-4-yl}-N, N-dimethylmethanamine |
: AT
1-{5-Methoxy-1-[(2-methylphenyl)sulfonyl]-1H-indol- /\V >//S‘23 %;CT/
164 4-yl}-N,N-dimethylmethanamine '
I
2-({4-[(Dimethylamino)methyl]-5-methoxy-1H-indol- / G/ }jy /—‘ |
165 1-yl}sulfonyl)benzonitrile 7
[ o /=
1-{1-[(2,6-Difluorophenyl)sulfonyl]-5-methoxy-1H- f Ty N%L/\N/
Ao L
166 indol-4-yl}-N, N-dimethylmethanamine N |
1-{1-[(1,2-Dimethyl-1H-imidazol-4-yl)sulfonyl]-5- \fN/ \so/q; N
/ o
167 methoxy-1H-indol-4-yl}-N, N-dimethylmethanamine !
1-{5-Methoxy-1-[(5-methyl-1-benzothien-2- (\\( » \S;Nb?f
168 yhsulfonyl]-1H-indol-4-y1}-N, N-dimethylmethanamine | ~ 7
1-{5-Methoxy-1-[(2-methoxy-4- oy =
methylphenyl)sulfonyl]-1H-indol-4-yl}-N, N- //\\//j/ i " \ t v
169 dimethylmethanamine ‘
fo /=
1-{1-[(2,4-Dichlorophenyl)sulfonyl]-5-methoxy-1H- C//f\/vs\g“\\ S
170 indol-4-yl}-N, N-dimethylmethanamine ]
Br\/\ ?S/ - “ \N/
1-{1-[(5-Bromo-2-methoxyphenyl)sulfonyl]-5- /{y\ \;j%i J
171 methoxy-1H-indol-4-yl}-N, N-dimethylmethanamine i ‘
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1-[1-(2,1,3-Benzothiadiazol-4-ylsulfonyl)-5-methoxy- NQ;\ ‘W%,/N _ v
172 1H-indol-4-yl]-N, N-dimethylmethanamine i
1-[1-(3,4-Dihydro-2H-1,5-benzodioxepin-7- o /=
ylsulfonyl)-5-methoxy-1H-indol-4-yl]-N, N- r/fT;/v?S oo
173 dimethylmethanamine LO |
1-{1-[(2,5-Dimethoxyphenyl)sulfonyl]-5-methoxy-1H- // 7/5/”@«
174 indol-4-yl}-N, N-dimethylmethanamine
1-(5-Methoxy-1-{[2-
(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-yl)-N, N- 7//50/“% w
175 dimethylmethanamine -
1-(5-Methoxy-1-{[4-
(trifluoromethoxy)phenyl]sulfonyl}-1H-indol-4-yl)- | o/ fs/fo v
176 N, N-dimethylmethanamine
3-({4-[(Dimethylamino)methyl]-5-methoxy-1H-indol- ¥f5/ ”%CN/
NS :
177 1-yl}sulfonyl)benzonitrile
1-[5-Methoxy-1-(pyridin-3-ylsulfonyl)-1H-indol-4-yl]- S/N%ﬁ“‘/
178 N, N-dimethylmethanamine
Methyl{1-[1-(phenylsulfonyl)-1H-indol1-4- /» SN F\\ iN/
179 yl]ethyl}amine o Q "
= 95,,NF\\ H "
180 {1-[1-(Phenylsulfonyl)-1H-indol-4-yl]ethyl }amine N @A
Dimethyl{1-[1-(phenylsulfonyl)-1H-indol-4- A ‘?\s\\/N%iN/
181 yl]ethyl}amine el
4-(Azetidin-1-ylmethyl)-2,3-dichloro-5-methoxy-1- @!’Z/Jm\/ ~
182 (phenylsulfonyl)-1H-indole 7
— 9
| Oy
183 {[1-(Phenylsulfonyl)-1H-indol-4-yl]methyl} amine -
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— 0
4-[(Dimethylamino)methyl]-6-methoxy-1- Q o \fj e
184 (phenylsulfonyl)-1H-indol-5-0l 0
. /4\/(\:%/ ﬁ\ T
1-[5,6-Dimethoxy-1-(phenylsulfonyl)-1H-indol-4-yl]- [*-/ o [ T |
o
185 N,N-dimethylmethanamine o
. = A
{[3-Chloro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4- /\ WA T\ ‘N/

186 ylJmethyl}dimethylamine trifluoroacetate ki

— % =
{[3-Chloro-5-methoxy-1-(phenylsulfonyl)-1H-indol-4- @/f N

187 yllmethyl} methylamine trifluoroacetate i
o —
— v ’f\\
S X ~
{[5-Methoxy-1-(phenylsulfonyl)-1H-indol-4- <\:>/\\o | /\/ Ny
(o]
188 yl]methyl}amine trifluoroacetate |

6-Fluoro-4-[1-(methylamino)ethyl]-1-(phenylsulfonyl)- \/ J TN; N

189 1H-indol-5-ol trifluoroacetate F
SO
4-[1-(Dimethylamino)ethy!]-6-fluoro-1- s r; af
190 (phenylsulfonyl)-1H-indol-5-0l ¥

{1-[6-Fluoro-5-methoxy-1-(phenylsulfonyl)-1H-indol- C\///t i
191 4-yl]ethyl} methylamine trifluoroacetate Pl

{1-[6-Fluoro-5-methoxy-1-(phenylsul fonyl)-1H-indol- @“TW\ b
192 4-yl]ethyl}dimethylamine trifluoroacetate Pl

Intermediate 1
4-Methyl-1-(phenylsulfonyl)-1H-indole
The material was prepared according to the literature method (Chemical & Pharmaceutical

Bulletin (1994), 42(10), 2150-3, Tetrahedron Letters (1993), 34(3), 489-92). MS
(ESI+) for C1sH;3NO,S m/z 272 (M+H)™T -

Intermediate 2
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4-(Bromomethyl)-1-(phenylsulfonyl)-1H-indole

0
N <<N-Br A\
N N
=0 v
O?S O $s,0

- . o
(PhCOO)2 @
cci4

The compound was obtained using N-bromosuccinimide (1.2 eq), as bromination agent,
and benzoyl peroxide (0.25 eq), as initiator, in CCl,. The final product was purified by
flash-chromatography (eluent-system chloroform- hexane 1:1) Yield 61.6%, 3.5 g). MS
(ESI+) for CH1sH1,BrNO,S m/z 351 (M+H)" (The title compound has been described
previously in WO 9602502 A1 19960201)

Example 1

1-(Phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole hydrochloride
4-(Bromomethyl)-1-(phenylsulfonyl)-IH-indole Intermediate 2 (1.025 g), NaHCO; (1.5
eq) and N-BOC-piperazine (1.5 eq) were refluxed in ethanol for 40 min. The reaction
was monitored by TLC (eluent-system CHCI;-EtOH 20:1). The work up of the
crude-extraction and further purification by column chromatography (eluent - CHCI3) —
yielded the final product as an oil. This material was treated with HCI 5M in i-PrOH to
yield the salt of the final product (300 mg, 24%). Yield (HCl-salt) 300 mg (24%); MS
(ESI+) for CygH2iN30,S*HCI m/z 356 (M=H)"

Example 2
4-(1,4-Diazepan-1-ylmethyl)-1-(phenylsulfonyl)-1H-indole hydrochloride
4-(Bromomethyl)-1-(phenylsulfonyl)-1H-indole Intermediate 2, NaHCO, and 1-
BOC-homopiperazine were dissolved in ethanol and refluxed at 85°c overnight. The
solvent was evaporated and the residue was purified using preparative HPLC/MS,
(System A), 20-50%, yielding 25.3 mg (19%) of the protected product. The protected
product was dissolved in dry DCM and 2M HCI in diethylether was added. After 6h of
stirring was the solvent evaporated yielding 16.5 mg (83%) of the product as a HCI salt.
'H NMR (400 MHz, MeOD) & ppm 2.18 (s, 2 H) 3.30-3.51 (m, 4 H) 3.64 (app. d, 4 H)
4.61(s,2H)7.07
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(s, 1 H) 7.34 - 7.50 (m, 4 H) 7.51 - 7.58 (m, 1 H) 7.79 (d, /=3.51 Hz, 1 H) 7.90 (d, J=7.53
Hz, 2 H) 8.07 (d, J=8.28 Hz, 1 H).

Example 3
1-{|1-(Phenylsulfonyl)-1H-indol-4-yljmethyl} pyrrolidin-3-amine
The experimental for Example 2 was followed using tert-butyl pyrrolidin-3-ylcarbamate.

Yield: 821 mg (84 %). (ESI+) for C1oH N30, m/z 356 (M+H)".

Example 4
1-{[1-(Phenylsulfonyl)-1H-indol-4-yljmethyl} pyrrolidin-3-amine trifluoroacetate
The experimental for Example 2 was followed using tert-butyl 3-aminopyrrolidine-1-

carboxylate. Yield:163 mg (99 %). (ESI+) for C19H21N;0,S m/z 356 (M+H)".

Intermediate 3

4-Bromo-1-[(4-methylphenyl)sulfonyl]-1H-indole

4-Bromoindole (1.24 g, 6.3 mmol), p-toluenesulfonyl chloride (1.32 g, 6.9 mmol) and
tetrabutyl-ammonium hydrogen sulfate (42 mg, 0.1 mmol) was dissolved in DCM (50
mL). NaOH 2.5 M aq (6 mL, 15 mmol) was added and the mixture was stirred vigorously
for 1 h. Diluted with water and DCM, collected the DCM phase and washed it twice with
water, dried and concentrated to give the product as white crystalline material (2.07 g, 5.9

mmol). Yield 94 %. MS (ESI+) for C;sH;2BrNO,S m/z 352 (M+H)".

Intermediate 4

1-|(4-Methylphenyl)sulfonyl]-4-vinyl-1H-indole
4-bromo-1-[(4-methylphenyl)sulfonyl]-1H-indole (600 mg, 1.71 mmol; Intermediate 3),
tributyl(vinyl)stannane (0.550 mL, 1.88 mmol) and Pd(PPhs3),OAc, (32 mg, 0.043 mmol)
were mixed in dry toluene (8 mL) and stirred 24 h at 110 °C using a STEM block, then rt.
for 40 h. The reaction mixture was filtered and concentrated under reduced pressure. The
crude product was purified by flash chromatography (20% DCM in hexane-50% DCM in
hexane). This afforded the title compound 390 mg, 77% as a colorless sticky oil. MS
(ESI+) for C7H;sNO,S m/z 298 (M+H)".

Intermediate 5; Batch 1

1-[(4-Methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde
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0s0; (6 mg, 0.023 mmol) was added to a stirred mixture of 1-[(4-methylphenyl)sulfonyl]-
4-vinyl-1H-indole (68 mg, 0.23 mmol; Intermediate 4) and 2,6-lutidine (54 puL, 0.46
mmol) in dioxane (6 mL). The mixture turned from colorless to black in 1 minute. Sodium
periodate (0.197 g, 0.92 mmol) in water (1.5 mL, warmed to dissolve) was added. A grey
precipitation was immediately formed. The mixture was stirred for 20 min. and partitioned
between 2M aqueous HCI (25 mL) and DCM (25 mL). The organic layer was dried,

filtered and combined with Intermediate 5 batch 2.

Intermediate 5; Batch 2

1-[(4-Methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde

The experimental for Intermediate 5 Batch 1 was followed using OsOy4 (27 mg, 0.11
mmol), 1-[(4-methylphenyl)sulfonyl]-4-vinyl-1H-indole (0.321 g, 1.08 mmol; Intermediate
4), 2,6-lutidine (0.251 mL, 0.23 mmol), dioxane (12 mL), sodium periodate (0.924 g, 4.32
mmol) and water (4 mL). The mixture was stirred for 20 min. and partitioned between 2M
aqueous HCI (25 mL) and DCM (25 mL). The organic layer was dried, filtered, combined
with Intermediate 5 Batch 1, and concentrated to give a total yield of 390 mg, 99% of a
black solid. MS (ESI+) for C1sH;3NOsS m/z 300 (M+H)".

Example 5

1-[(4-Methylphenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole bis(trifluoroacetate)
1-[(4-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (40 mg, 0.13 mmol; Intermediate
5), 1-BOC-piperazine (27 mg, 0.15 mmol), acetic acid (76puL, 1.33 mmol) and
NaB(OAc);H (57 mg, 0.27 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated using microwaves for 600s at 130 °C. Additional 1-BOC-piperazine
(27 mg, 0.15 mmol) and NaB(OAc);H (57 mg, 0.27 mmol) were added and the mixture
was irradiated at 130 °C for 300s. This gave 100% conversion to product. The reaction
mixture was filtered and concentrated. The residue was dissolved in MeOH (1.5 mL) and
conc. HCI (0.5 mL) and irradiated using microwaves at 100 °C for 300s. The mixture was
filtered and purified using preparative HPLC/UV (System A, 25-47% MeCN, 0.1% TFA).
The title compound (29 mg, 36 %) was obtained as a light brown solid. MS (ESI+) for
C20H23N30,S m/z 370 (M+H)".

Example 6
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1-[(4-Methylphenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]-1H-indole
bis(trifluoroacetate)

The experimental for Example 5 was followed using 2-methylpiperazine (15 mg, 0.15
mmol), except the deprotection step. Purification was performed using preparative
HPLC/UV (System A, 22-44% MeCN, 0.1% TFA). The title compound (32 mg, 39 %)
was obtained as a brown solid. MS (ESI+) for C5;H2sN30,S m/z 384 (M+H)".

Example 7

4-(1,4-Diazepan-1-ylmethyl)-1-[(4-methylphenyl)sulfonyl]-1H-indole
bis(trifluoroacetate)

1-[(4-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (30 mg, 0.10 mmol; Intermediate
5), 1-BOC-homopiperazine (30 mg, 0.15 mmol), acetic acid (57uL, 1.00 mmol) and
NaB(OAc);H (51 mg, 0.24 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated using microwaves for 420s at 130 °C. The reaction mixture was
filtered and concentrated. The residue was dissolved in MeOH (1.5 mL) and conc. HCI
(0.5 mL) and irradiated using microwaves at 100 °C for 300s. The mixture was filtered and
purified using preparative HPLC/UV (System A, 21-43% MeCN, 0.1% TFA). The title
compound (24 mg, 39 %) was obtained as a brown solid. MS (ESI+) for C»1H35N30,S m/z
384 (M+H)".

Example 8
4-[(4-Methyl-1,4-diazepan-1-yl)methyl]|-1-[(4-methylphenyl)sulfonyl]-1H-indole
bis(trifluoroacetate)

The procedure for Example 7 was followed, except the deprotection step, using N-
methylhomopiperazine (17 mg, 0.15 mmol). Preparative HPLC/UV (System A, 23-44%
MeCN, 0.1% TFA). The title compound (35 mg, 56 %) was obtained as a brown solid. MS
(ESI+) for CoHa7N30,8 m/z 398 (M+H)'.

Example 9
1-[(4-Methylphenyl)sulfonyl]-4-[(4-methylpiperazin-1-yl)methyl]-1H-indole
bis(trifluoroacetate)

The procedure for Example 7 was followed, except the deprotection step, using N-

methylpiperazine (15 mg, 0.15 mmol). Preparative HPLC/UV (System A, 25-48% MeCN,
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0.1% TFA). The title compound (24 mg, 40 %) was obtained as a gray solid. MS (ESI+)
fOI' C21H25N3OQS Wl/Z 384 (lVH’H)+

Example 10
4-|(4-Isopropylpiperazin-1-yl)methyl]-1-[(4-methylphenyl)sulfonyl]-1H-indole
bis(trifluoroacetate)

The procedure for Example 7 was followed, except the deprotection step, using 1-
isopropylpiperazine (19 mg, 0.15 mmol). Preparative HPLC/UV (System A, 28-50%
MeCN, 0.1% TFA). The title compound (21 mg, 32 %) was obtained as a brown solid. MS
(ESI+) for C23H2oN30,S m/z 412 (M+H)".

Example 11
1-[(4-Methylphenyl)sulfonyl]-4-|(4-propylpiperazin-1-yl)methyl]-1H-indole
bis(trifluoroacetate)

The procedure for Example 7 was followed, except the deprotection step, using N-
propylpiperazine dihydrobromide (44 mg, 0.15 mmol). Additonal N-propylpiperazine
dihydrobromide (15 mg, 0.05 mmol) and NaB(OAc);H (20 mg, 0.09 mmol) and irradiation
at 130 °C for 300s afforded full conversion. Preparative HPLC/UV (System A, 28-51%
MeCN, 0.1% TFA). The title compound (19 mg, 29 %) was obtained as a gray solid. MS
(ESI+) for C23HaoN30,S m/z 412 (M+H)".

Example 12

1-[(4-Methylphenyl)sulfonyl]-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate
The procedure for Example 7 was followed, except the deprotection step, using pyrrolidine
(13 uL, 0.115 mmol). Preparative HPLC/UV (System A, 30-53% MeCN, 0.1% TFA). The
title compound (20 mg, 44 %) was obtained as a brown solid. MS (ESI+) for C20H»N>O»S
m/z 355 (M+H)".

Intermediate 6

4-Bromo-1-[(2-methoxy-5-methylphenyl)sulfonylj-1H-indole

The procedure for Intermediate 3 was followed using (2-methoxy-5-methylphenyl)sulfonyl
chloride. Yield 1.4 g (72 %). MS (ESI+) for C16H;4BrNOsS m/z 382 (M+H)".

Intermediate 7
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1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-vinyl-1H-indole
4-bromo-1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indole (518 mg, 1.36 mmol;
Intermediate 6), tributyl(vinyl)stannane (0.438 mL, 1.50 mmol) and Pd(PPh;),OAc; (51
mg, 0.068 mmol) were mixed in dry toluene (8 mL) and stirred 17 h at 110 °C using a
STEM block. The mixture was filtered and additional tributyl(vinyl)stannane (0.200 mL,
0.68 mmol) and Pd(PPhs3)>OAc, (30 mg, 0.040 mmol) were added with continous stirring
for 23 h. Same procedure was repeated once more (additional reagents) with continous
stirring 24h gave full conversion. The mixture was filtered and concentrated under reduced
pressure. The crude product was purified by flash chromatography (DCM/hexane 2:3).
This gave the desired product (2.62 g, 59%) as an off white solid. MS (ESI+) for
CisH17NO;3S m/z 328 (M+H)".

Intermediate 8

1-[(2-Methoxy-5-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde

0OsO; (10 mg, 0.05 mmol) was added to a stirred mixture of 1-[(2-methoxy-5-
methylphenyl)sulfonyl]-4-vinyl-1H-indole (262 mg, 0.80 mmol; Intermediate 7) and 2,6-
2,6-lutidine (186 UL, 0.46 mmol) in dioxane (9 mL). The mixture turned from colorless to
black in 1 minute. Sodium periodate (0.684 g, 3.2 mmol) in water (3 mL, warmed to
dissolve) was added. A grey precipitation was immediately formed. The mixture was
stirred for 30 min. and partitioned between 2M aqueous HCI (25 mL) and DCM (25 mL).
The organic layer was dried, filtered and concentrated to give the title compound (290 mg,
110%, still some dioxane according to to HNMR) as a black solid. MS (ESI+) for
C17H1sNO4S m/z 330 (M+H)™.

Example 13
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole
bis(trifluoroacetate)

1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (27 mg, 0.082 mmol;
Intermediate 8), 1-BOC-piperazine (23 mg, 0.12 mmol), acetic acid (47uL, 0.82 mmol)
and NaB(OAc);H (42 mg, 0.20 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated using microwaves for 420s at 130 °C. Additional 1-BOC-piperazine
(23 mg, 0.12 mmol), acetic acid (23uL, 0.41 mmol) and NaB(OAc);H (42 mg, 0.20 mmol)

were added and the reaction mixture was irradiated once more at 130 °C for 600s. The
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mixture was filtered and concentrated. The residue was dissolved in MeOH (1.5 mL) and
conc. HCI (0.5 mL) and irradiated using microwaves at 100 °C for 300s. The mixture was
filtered and purified using preparative HPLC/UV (System A, 23-44% MeCN, 0.1% TFA).
The title compound (22 mg, 45 %) was obtained as a light brown solid. MS (ESI+) for
C21H25N5058 m/z 400 (M+H)™.

Example 14
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]-1H-
indole bis(trifluoroacetate)
1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (27 mg, 0.082 mmol;
Intermediate 8), 2-methylpiperazine (12 mg, 0.12 mmol), acetic acid (47uL, 0.82 mmol)
and NaB(OAc);H (42 mg, 0.20 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated using microwaves for 420s at 130 °C. The reaction mixture was
filtered and concentrated. Purification was performed by preparative HPLC/UV (System
A, 25-47% MeCN, 0.1% TFA). The title compound (18 mg, 34 %) was obtained as a light
brown solid. MS (ESI+) for C»H,7N303S m/z 414 (M+H)".

Example 15
N-({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-1H-indol-4-yl}methyl)piperidin-4-amine
bis(trifluoroacetate)

1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (27 mg, 0.082 mmol;
Intermediate 8), tert-butyl 4-aminopiperidine-1-carboxylate (25 mg, 0.12 mmol), acetic
acid (47uL, 0.82 mmol) and NaB(OAc);H (42 mg, 0.20 mmol) were, in that order, added
to dry THF (4 mL). The mixturc was irradiated using microwaves for 420s at 130 °C.
Additional tert-butyl 4-aminopiperidine-1-carboxylate (25 mg, 0.12 mmol), acetic acid
(23uL, 0.41 mmol) and NaB(OAc);H (42 mg, 0.20 mmol) were added and the reaction
mixture was irradiated once more at 130 °C for 600s. About 30% starting material was still
present. The mixture was filtered and partitioned between DCM (15 mL) and aq. saturated
NaHCO; (15 mL). The organic layer was concentrated. Purification by flash tube
(FlashTubeTM fran Trikonex; eluting with 10% MeOH in DCM) gave 50 mg. Part of this
material (25 mg) was dissolved in MeOH (1.5 mL) and conc. HCI (0.5 mL) and irradiated
using microwaves at 100 °C for 300s. Purification by preparative HPLC/UV (System A,
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23-44% MeCN, 0.1% TFA). The title compound (7 mg, 27 %) was obtained as a light
brown solid. MS (ESI+) for C2Ha7N;05S m/z 414 (M+H)™.

Example 16

1-Isopropyl-N-({1-[(2-methoxy-5-methylphenyl)sulfonyl}-1H-indol-4-
yl}methyl)piperidin-4-amine bis(trifluoroacetate)
1-[(2-methoxy-5-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (27 mg, 0.082 mmol;
Intermediate 8), 1-isopropylpiperidine-4-amine (17 mg, 0.12 mmol), acetic acid (47uL,
0.82 mmol) and NaB(OAc);H (42 mg, 0.20 mmol) were, in that order, added to dry THF
(4 mL). The mixture was irradiated using microwaves for 420s at 130 °C. Additional 1-
isopropylpiperidine-4-amine (17 mg, 0.12 mmol), acetic acid (23pL, 0.41 mmol) and
NaB(OAc);H (42 mg, 0.20 mmol) were added and the reaction mixture was irradiated once
more at 130 °C for 60 min. About 45% starting material was still present. The mixture was
filtered and concentrated. Purification was performed by preparative HPLC/UV (System
A, 24-46% MeCN, 0.1% TFA). The title compound (16 mg, 29 %) was obtained as a light
brown solid. MS (ESI+) for C»sH33N303S m/z 456 (M+H)™.

Example 17
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(2-methylpyrrolidin-1-yl)methyl]-1H-
indole trifluoroacetate

The procedure for Example 16 was followed using 2-methylpyrrolidine (13 pL, 0.12
mmol). Preparative HPLC/UV (System A, 32-55% MeCN, 0.1% TFA). The title
compound (16 mg, 36%) was obtained as a light brown solid. MS (ESI+) for C2:H»6N>O3S
m/z 399 (M+H)".

Intermediate 9

4-Bromo-1-[(2-methoxy-5-methylphenyl)sulfonyl]indoline

NaBH;CN (480 mg, 7.63 mmol) was added portionwise, under Ny, to ice cold TFA (15
mL). The mixture was stirred for 15 min. and 4-bromo-1-[(2-methoxy-5-
methylphenyl)sulfonyl]-1H-indole (645 mg, 1.70 mmol; Intermediate 6) was added in
portions. The mixture was allowed to attain rt. and stirred 1.5 h. Additional NaBH3;CN
(480 mg, 7.63 mmol) was added with continous stirring 1 h. The reaction mixture was

quenched with water (30 mL) and extracted twice with DCM. The DCM layers were
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combined and extracted with aq. Na,COs; (~pH 10). The organic layer was dried, filtered
and concentrated to give the title compound (525 mg, 80 %) as a yellow viscous oil. MS

(ESI+) for C16H;sBrNOsS m/z 382 (M+H)".

Intermediate 10

1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-vinylindoline
4-bromo-1-[(2-methoxy-5-methylphenyl)sulfonyl]indoline (tot 721 mg, 1.89 mmol;
Intermediate 9), tributyl(vinyl)stannane (tot 1.10 mL, 3.78 mmol) and Pd(PPh;),OAc; (tot
142 mg, 0.19 mmol) in dry toluene (tot 12 mL) was distributed into 3 tubes and stirred at
110 °C using a STEM block over weekend (68 h). Still about 30% starting material. The
reactions were combined, filtered and concentrated. Redissolved in dry MeCN (8 mL),
distributed into 2 Micro wave tubes followed by addition of tributyl(vinyl)stannane (300
uL, 1.03 mmol) and Pd(PPhs3)>0Ac, (30 mg, 0.04 mmol) to each tube. The mixtures were
irradiated by micro waves 180°C for 600s. Filtration and concentration followed by
purification by flash (30% hexane in DCM) gave the title compound (300 mg, 48%) as a
colorless viscous oil. MS (ESI+) for C1sH;oNOsS m/z 330 (M+H)".

Intermediate 11

1-[(2-Methoxy-5-methylphenyl)sulfonyl]indoline-4-carbaldehyde

0s04 (9 mg, 0.05 mmol) was added to a stirred mixture of 1-[(2-methoxy-5-
methylphenyl)sulfonyl]-4-vinylindoline (240 mg, 0.73 mmol; Intermediate 10) and 2,6-
lutidine (170 uL, 1.46 mmol) in dioxane (12 mL). The mixture turned from colorless to
black in 1 minute. Sodium periodate (0.625 g, 2.92 mmol) in water (4 mL, warmed to
dissolve) was added. A grey precipitation was immediately formed. The mixture was
stirred for 25 min, combined with an earlier batch of this intermediate (followed this
experimental and starting from Intermediate 10; 60 mg, 18 mmol), and partitioned between
2M aqueous HCI (25 mL) and DCM (25 mL). The organic layer was dried, filtered and
concentrated to give the title compound (360 mg, still some dioxane according to HNMR)

as a black sticky oil. MS (ESI+) for C;7H;7NO4S m/z 332 (M+H)".
Example 18

1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]indoline

bis(trifluoroacetate)
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1-[(2-methoxy-5-methylphenyl)sulfonyl]indoline-4-carbaldehyde (30 mg, 0.091 mmol;
Intermediate 11), 2-methylpiperazine (18 mg, 0.18 mmol), acetic acid (52uL, 0.91 mmol)
and NaB(OAc);H (58 mg, 0.27 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 660s at 130 °C, filtered, concentrated and
purified using preparative HPLC/UV (System A, MeCN/H»0, 0.1% TFA). The title
compound (13 mg, 22 %) was obtained as a light brown solid. MS (ESI+) for C2:H9N303S
m/z 416 (M+H)".

Example 19
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-[(4-methylpiperazin-1-yl)methyl]indoline
bis(trifluoroacetate)

The experimental for Example 18 was followed using 1-methylpiperazine (18 mg, 0.18
mmol). The title compound (21 mg, 36 %) was obtained as a colorless solid. MS (ESI+)
for CooHgN305S m/z 416 (M+H)".

Example 20
1-[(2-Methoxy-5-methylphenyl)sulfonyl]-4-(pyrrolidin-1-ylmethyl)indoline
trifluoroacetate

The experimental for Example 18 was followed using pyrrolidine (15 puL, 0.18 mmol). The
title compound (15 mg, 33 %) was obtained as a light brown solid. MS (ESI+) for
C21H26N,03S m/z 387 (M+H)".

Example 21

({1-[(2-Methoxy-5-methylphenyl)sulfonyl]-2,3-dihydro-1H-indol-4-
yl}methyl)dimethylamine trifluoroacetate

The experimental for Example 18 was followed using dimethylamine hydrochloride (15
mg, 0.18 mmol). The title compound (13 mg, 30 %) was obtained as a light brown solid.
MS (ESI+) for C1oH2N>O38 m/z 361 (M+H)".

Intermediate 12

1-[(4-Fluorophenyl)sulfonyl]-4-vinyl-1H-indole
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The experimental for Intermediate 7 was followed. Flash chromatography (30% DCM in
hexane) afforded 347 mg, 75% of a white solid. MS (ESI+) for C;sH12FNO,S m/z 302
(M+H)".

Intermediate 13

1-[(4-Fluorophenyl)sulfonyl]-1H-indole-4-carbaldehyde

The procedure for Intermediate 8 was followed using OsO, (15 mg, 0.058 mmol), 1-[(4-
fluorophenyl)sulfonyl]-4-vinyl-1H-indole (347 mg, 1.15 mmol; Intermediate 12), 2,6-
lutidine (268 1L, 2.3 mmol), dioxane (15 mL), sodium periodate (0.984 g, 4.6 mmol) and
water (5 mL). The title compound (360 mg, 103%, still some dioxane according to
HNMR) was obtained as a black sticky oil. MS (ESI+) for CisH;oFNOsS m/z 304 (M+H)".

Example 22
1-[(4-Fluorophenyl)sulfonyl]-4-[(3-methylpiperazin-1-yl)methyl]-1H-indole
bis(trifluoroacetate)

1-[(4-fluorophenyl)sulfonyl]-1H-indole-4-carbaldehyde (30 mg, 0.099 mmol; Intermediate
13), 2-methylpiperazine (20 mg, 0.20 mmol), acetic acid (57uL, 0.99 mmol) and
NaB(OAc);H (63 mg, 0.30 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated using microwaves for 900s at 130 °C. The mixture was filtered and
concentrated. Purification was performed by preparative HPLC/UV (System A, MeCN,
0.1% TFA). The title compound (26 mg, 43 %) was obtained as a light brown solid. MS
(ESI+) for CooH2:FN30,S m/z 388 (M+H)".

Example 23

4-(1,4-Diazepan-1-ylmethyl)-1-[(4-fluorophenyl)sulfonyl]-1H-indole
bis(trifluoroacetate)

1-[(4-fluorophenyl)sulfonyl]-1H-indole-4-carbaldehyde (30 mg, 0.099 mmol; Intermediate
13), 1-BOC-homopiperazine (39 uL, 0.20 mmol), acetic acid (57uL, 0.99 mmol) and
NaB(OAc);H (63 mg, 0.30 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated using microwaves for 900s at 130 °C. The mixture was filtered and
concentrated. The residue was dissolved in MeOH (1.5 mL) and conc. HC1 (0.5 mL) and

irradiated using microwaves at 100 °C for 300s. The mixture was filtered and purified by
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preparative HPLC/UV (System A, MeCN, 0.1% TFA). The title compound (24 mg, 39 %)
was obtained as a colorless solid. MS (ESI+) for CaoH2,FN30,S m/z 388 (M+H)".

Example 24

1-[(4-Fluorophenyl)sulfonyl}-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate
The experimental for Example 22 was followed using pyrrolidine (16uL, 0.20 mmol). The
title compound (21 mg, 45 %) was obtained as a light brown solid. MS (ESI+) for
C19H9FN,O,S m/z 359 (M+H)".

Example 25

({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4-yl} methyl)dimethylamine trifluoroacetate
The experimental for Example 22 was followed using dimethylamine hydrochloride (16
mg, 0.20 mmol). The title compound (13 mg, 29 %) was obtained as a light brown solid.
MS (ESI+) for C17H;7FN>O,S m/z 333 (M+H)".

Example 26

1-[(4-Fluorophenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole bis(trifluoroacetate)
1-[(4-Fluorophenyl)sulfonyl]-1H-indole-4-carbaldehyde (75 mg, 0.25 mmol; Intermediate
13), 1-BOC-piperazine (92 mg, 0.50 mmol), acetic acid (0.141 mL, 2.47 mmol) and
NaB(OAc)3H (157 mg, 0.74 mmol) were, in that order, added to dry THF (5§ mL). The
mixture was irradiated using microwaves for 900s at 130 °C. The mixture was filtered and
concentrated. The residue was dissolved in MeOH (3 mL) and conc. HCI (1.5 mL) and
irradiated using microwaves at 100 °C for 300s. MeOH was evapotated and the resulting
slurry was partitioned between DCM and saturated aq. Na,COs. The organic layer was
dried, filtered and concentrated. Half the amount of crude product was purified by
preparative HPLC/UV (System A, MeCN, 0.1% TFA). The title compound (26 mg, 17 %)
was obtained as a light brown solid. MS (ESI+) for C;9HFN30,S m/z 374 (M+H)".

Intermediate 14

4-Bromo-1-[(2-methylphenyl)sulfonyl}-1 H-indole

Aq. 2.5 M NaOH (5 mL) was added to a stirring mixture of 4-bromo-1#-indole (1000 mg,
5.3 mmol), 2-methylbenzenesulfonyl chloride (1100 mg, 5.6 mmol) and
tetrabutylammonium hydrogen sulfate (173 mg, 0.5 mmol) in DCM (10 mL). The reaction
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mixture was stirred at ambient temperature overnight. The mixture was diluted with DCM
and water and the layers were separated. DCM was washed with water 2 times, dried
(MgSO0,) and concentrated to give 1.6 g of crude material that was purified using flash
chromatography (SiO», eluent EtOAc:hexane 9:1) giving the title product (1 g, 54%). MS
(ESI+) for C;sH;,BrNO,S m/z 350 (M+H)".

Intermediate 15

1-[(2-Methylphenyl)sulfonyl]-4-vinyl-1H-indole
4-Bromo-1-[(2-methylphenyl)sulfonyl]-1H-indole (500 mg, 1.43 mmol; Intermediate 14)
was dissolved in dry MeCN (8 mL) and distributed into two microwave vials.
Tributyl(vinyl)stannane (0.417 mL, 1.43 mmol) and Pd(PPh;),OAc; (27 mg, 0.036 mmol)
was added to each vial. The reaction mixtures were irradiated with microwaves at 180 °C
for 720 s. The mixtures were combined, filtered and concentrated. Purification was
performed by flash chromatography (30% hexane in DCM). This afforded the product (300
mg, 71%) as a yellow sticky oil. MS (ESI+) for C7H;sNO,S m/z 298 (M+H)".

Intermediate 16

1-[(2-Methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde

0s04 (15 mg, 0.06 mmol) was added to a stirred mixture of 1-[(2-methylphenyl)sulfonyl]-
4-vinyl-1H-indole (300 mg, 1.01 mmol; Intermediate 15) and 2,6-lutidine (235 uL, 2.02
mmol) in dioxane (24 mL). The mixture turned from colorless to black in 3 minutes.
Sodium periodate (0.865 g, 4.04 mmol) in water (8§ mL, warmed to dissolve) was added. A
grey precipitation was immediately formed. The mixture was stirred for 1.40 h and
extracted with 2M aqueous HCI (25 mL) and DCM (2x25 mL). The organic layers were
combined, dried, filtered and concentrated to give the title compound (358 mg, 118%, still
some dioxane according to HNMR) as a black gum. MS (ESI+) for C;6H;3NOsS m/z 300
(M+H)".

Example 27

1-[(2-Methylphenyl)sulfonyl]-4-(piperazin-1-ylmethyl)-1H-indole bis(trifluoroacetate)
1-[(2-methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (50 mg, 0.17 mmol; Intermediate
16), 1-BOC-piperazine (62 mg, 0.33 mmol), acetic acid (95uL, 1.67 mmol) and
NaB(OAc);H (106 mg, 0.50 mmol) were, in that order, added to dry THF (4 mL). The
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mixture was irradiated with microwaves for 720s at 130 °C. The mixture was filtered and
concentrated. The residue was dissolved in MeOH (1.5 mL) and conc. HCI1 (0.5 mL) and
irradiated using microwaves at 100 °C for 300s. The mixture was filtered and purified
using preparative HPLC/UV (System A, 19-42% MeCN, 0.1% TFA). The title compound
(7 mg, 7 %) was obtained as a light brown solid. MS (ESI+) for C20H23N30,S m/z 370
(M+H)".

Example 28
1-[(2-Methylphenyl)sulfonyl]-4-[(4-methylpiperazin-1-yl)methyl]-1H-indole
bis(trifluoroacetate)

1-[(2-Methylphenyl)sulfonyl]-1H-indole-4-carbaldehyde (50 mg, 0.17 mmol; Intermediate
16), 1-methylpiperazine (34 uL, 0.33 mmol), acetic acid (95uL, 1.67 mmol) and
NaB(OAc);H (106 mg, 0.50 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 720s at 130 °C, filtered, concentrated and
purified using preparative HPLC/UV (System A, 23-50% MeCN, 0.1% TFA). The title
compound (17 mg, 16 %) was obtained as an off white solid. MS (ESI+) for C21HasN30,S
m/z 384 (M+H)".

Example 29

1-({1-[(2-Methylphenyl)sulfonyl]-1H-indol-4-yl} methyl)pyrrolidin-3-ol
trifluoroacetate

The experimental for Example 28 was followed using pyrrolidin-3-ol (28 uL, 0.33 mmol).
HPLC/UV (System A, 22-49% MeCN, 0.1% TFA). The title compound (17 mg, 20 %)
was obtained as a light brown solid. MS (ESI+) for C20H»oN,O538 m/z 371 (M+H)".

Example 30

1-[(2-Methylphenyl)sulfonyl]-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate
The experimental for Example 28 was followed using pyrrolidine (28 puL, 0.33 mmol).
HPLC/UV (System A, 28-53% MeCN, 0.1% TFA). The title compound (12 mg, 17 %)
was obtained as a light brown solid. MS (ESI+) for Ca0H2oN>0,S m/z 355 (M+H)".

Example 31
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2-[Methyl({1-[(2-methylphenyl)sulfonyl]-1H-indol-4-yl} methyl)amino]ethanol
trifluoroacetate

The experimental for Example 28 was followed using 2-(methylamino)ethanol (27 uL,
0.33 mmol). HPLC/UV (System A, 22-49% MeCN, 0.1% TFA). The title compound (16
mg, 21 %) was obtained as a light brown solid. MS (ESI+) for C 9H22N>O03S m/z 359
(M+H)".

Example 32
N,N-Dimethyl-1-{1-[(2-methylphenyl)sulfonyl]-1H-indol-4-yl}methanamine
trifluoroacetate

The experimental for Example 28 was followed using dimethylamine hydrochloride (27
mg, 0.33 mmol). HPLC/UV (System A, 23-50% MeCN, 0.1% TFA). The title compound
(11 mg, 15 %) was obtained as a light brown solid. MS (ESI+) for C;sH20N>O,S m/z 329
(M+H)".

Intermediate 17

4-Bromo-1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indole

Aq. 2.5M NaOH (5 mL) was added to a stirring mixture of 4-bromo-1/-indole (1000 mg,
5.3 mmol), 3-(trifluoromethyl)benzenesulfonyl chloride (1300 mg, 5.6 mmol) and
tetrabutylammonium hydrogen sulfate (173 mg, 0.5 mmol) in DCM (10 mL). The reaction
mixture was stirred at ambient temperature overnight. The mixture was diluted with DCM
and water and the layers were separated. DCM was washed with water 2 times, dried
(MgS0,) and concentrated to give 1.6 g of crude material that was purified using flash
chromatography (SiO,, eluent EtOAc:hexane 9:1) giving the title product (0.91 g, 44%).
MS (ESI+) for C;sHyBrFsNO,S m/z 404.2 (M+H)".

Intermediate 18

1-{[3-(Trifluoromethyl)phenyl]sulfonyl}-4-vinyl-1H-indole

The experimental for Intermediate 15 was followed using 4-bromo-1-{[3-
(trifluoromethyl)phenyl]sulfonyl}-1H-indole (500 mg, 1.24 mmol; Intermediate 17),
tributyl(vinyl)stannane (tot 0.723 mL, 2.86 mmol) and Pd(PPh;),OAc; (tot 46 mg, 0.062
mmol). The title compound (348 mg, 80%) was obtained as a yellow sticky oil. MS (ESI+)
for C7H2F3NO,S m/z 352 (M+H)".
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Intermediate 19

1-{[3-(Trifluoromethyl)phenyl]sulfonyl}-1H-indole-4-carbaldehyde

The experimental for Intermediate 16 was followed using 1-{[3-
(trifluoromethyl)phenyl]sulfonyl}-4-vinyl-1H-indole (348 mg, 0.99 mmol; Intermediate
18), OsO4 (13 mg, 0.05 mmol), 2,6-lutidine (230 puL, 2.0 mmol) and sodium periodate
(0.848 g, 3.96 mmol). The title compound was obtained (368 mg, 105%, still some dioxane
according to HNMR) as a black gum. MS (ESI+) for C14H,F;NO3S m/z 354 (M+H)".

Example 33
4-(Piperazin-1-ylmethyl)-1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indole
bis(trifluoroacetate)

1-{[3-(Trifluoromethyl)phenyl]sulfonyl}-1H-indole-4-carbaldehyde (58 mg, 0.16 mmol;
Intermediate 19), 1-BOC-piperazine (61 mg, 0.33 mmol), acetic acid (94uL, 1.64 mmol)
and NaB(OAc);H (104 mg, 0.49 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 720s at 130 °C. The mixture was filtered and
concentrated. The residue was dissolved in MeOH (1.5 mL) and conc. HCI (0.5 mL) and
irradiated using microwaves at 100 °C for 300s. The mixture was filtered and purified
using preparative HPLC/UV (System A, 20-45% MeCN, 0.1% TFA). The title compound
(57 mg, 53%) was obtained as a light brown solid. MS (ESI+) for Co0H20F3N30,S m/z 424
(M+H)".

Example 34
{2R)-1-[(1-{[3-(Trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-yl)methyl]pyrrolidin-2-
yl}methanol trifluoroacetate
1-{[3-(Trifluoromethyl)phenyl]sulfonyl}-1H-indole-4-carbaldehyde (58 mg, 0.16 mmol;
Intermediate 19), (2R)-pyrrolidin-2-ylmethanol (32 pL, 0.33 mmol), acetic acid (94uL,
1.64 mmol) and NaB(OAc);H (104 mg, 0.49 mmol) were, in that order, added to dry THF
(4 mL). The mixture was irradiated with microwaves for 720s at 130 °C, filtered,
concentrated and purified using preparative HPLC/UV (System A, 27-49% MeCN, 0.1%
TFA). The title compound (40 mg, 44 %) was obtained as a light brown solid. MS (ESI+)
for C21H2 F3N203S m/z 439 (M+H)".

Example 35
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4-(Pyrrolidin-1-ylmethyl)-1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indole
trifluoroacetate

The experimental for Example 34 was followed using pyrrolidine (27 uL, 0.33 mmol).
Preparative HPLC/UV (System A, 29-51% MeCN, 0.1% TFA). The title compound (32
mg, 38 %) was obtained as a light brown solid. MS (ESI+) for Co0H9F3N>O,S m/z 409
(M+H)".

Example 36

2-{Methyl[(1-{[3-(trifluoromethyl)phenyljsulfonyl}-1H-indol-4-
y)methyllamino}ethanol trifluoroacetate

The experimental for Example 34 was followed using 2-(methylamino)ethanol (26 pL,
0.33 mmol). Preparative HPLC/UV (System A, 27-49% MeCN, 0.1% TFA). The title
compound (33 mg, 38 %) was obtained as a light brown solid. MS (ESI+) for

C19H 9F3N,O038 m/z 413 (M+H).

Example 37
N,N-Dimethyl-1-(1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-indol-4-yl)methanamine
trifluoroacetate

The experimental for Example 34 was followed using dimethylamine hydrochloride (27
mg, 0.33 mmol). Preparative HPLC/UV (System A, 27-49% MeCN, 0.1% TFA). The title
compound (33 mg, 38 %) was obtained as a light brown solid. MS (ESI+) for
C3H7F3N2058 m/z 383 (M+H)".

Intermediate 20

4-Bromo-1-(2-thienylsulfonyl)-1H-indole

Aq. 2.5M NaOH (3 mL) was added to a stirring mixture of 2-thiophenesulfonyl chloride
(1.03 g, 5.61 mmol), 4-bromoindole (1.00 g, 5.10 mmol) and tetrabutylammonium
hydrogen sulfate (87 mg, 0.05 mmol). The reaction was stirred over night (22h).
Additional 2-thiophenesulfonyl chloride (50 mg, 0.27 mmol) was added with continous
stirring for 3 h. The layers were allowed to separate. The organic layer was washed twice
with water, dried and concentrated to get the title compound (1.67 g, 96%) as a gray solid.
MS (ESI+) for C;,HgBrNO,S, m/z 342 (M+H)".

Intermediate 21
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1-(2-Thienylsulfonyl)-4-vinyl-1H-indole

The experimental for Intermediate 15 was followed using 4-bromo-1-(2-thienylsulfonyl)-
1H-indole (500 mg, 1.46 mmol; Intermediate 20), tributyl(vinyl)stannane (tot 0.864 mL,
2.92 mmol) and Pd(PPh;3),OAc: (tot 55 mg, 0.073 mmol). The title compound (333 mg,
79%) was obtained as a colorless solid. MS (ESI+) for C14H;;NO,S; m/z 290 (M+H)™.

Intermediate 22

1-(2-Thienylsulfonyl)-1H-indole-4-carbaldehyde

The experimental for Intermediate 16 was followed using 1-(2-thienylsulfonyl)-4-vinyl-
1H-indole (333 mg, 1.15 mmol; Intermediate 21), OsO4 (15 mg, 0.06 mmol), 2,6-lutidine
(268 uL, 2.30 mmol) and sodium periodate (0.984 g, 4.60 mmol). The title compound was
obtained (306 mg, 91%, still some dioxane according to HNMR) as a black gum. MS
(ESI+) for C13HoNO3S, m/z 292 (M+H)™.

Example 38

4-(Piperazin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H-indole bis(trifluoroacetate)
1-(2-thienylsulfonyl)-1H-indole-4-carbaldehyde (51 mg, 0.18 mmol; Intermediate 22), 1-
BOC-piperazine (65 mg, 0.35 mmol), acetic acid (100pL, 1.75 mmol) and NaB(OAc);H
(111 mg, 0.53 mmol) were, in that order, added to dry THF (4 mL). The mixture was
irradiated with microwaves for 720s at 130 °C. The mixture was filtered and concentrated.
The residue was dissolved in MeOH (1.5 mL) and conc. HCI (0.5 mL) and irradiated using
microwaves at 100 °C for 300s. The mixture was filtered and purified using preparative
HPLC/UV (System A, 18-44% MeCN, 0.1% TFA). The title compound (32 mg, 31 %)
was obtained as a brown solid. MS (ESI+) for C;7H;9N30,S, m/z 362 (M+H)".

Example 39

N-Ethyl-V-{|1-(2-thienylsulfonyl)-1H-indol-4-yl|methyl}ethanamine trifluoroacetate
1-(2-thienylsulfonyl)-1H-indole-4-carbaldehyde (51 mg, 0.18 mmol; Intermediate 22), N-
cthylethaneamine (36 uL, 0.35 mmol), acetic acid (100uL, 1.75 mmol) and NaB(OAc);H
(111 mg, 0.53 mmol) were, in that order, added to dry THF (4 mL). The mixture was
irradiated with microwaves for 720s at 130 °C, filtered, concentrated and purified using
preparative HPLC/UV (System A, 23-50% MeCN, 0.1% TFA). The title compound (7 mg,
9 %) was obtained as a brown solid. MS (ESI+) for C17H»0N»05S, m/z 349 (M+H)".
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Example 40

4-(Pyrrolidin-1-ylmethyl)-1-(2-thienylsulfonyl)-1H-indole trifluoroacetate

The experimental for Example 39 was followed using pyrrolidine (29 pL, 0.35 mmol).
Preparative HPLC/UV (System A, 21-48% MeCN, 0.1% TFA). The title compound (34
mg, 43 %) was obtained as a brown solid. MS (ESI+) for C17H;sN>0,S, m/z 347 (M+H)".

Example 41

4-((4-Propylpiperazin-1-yl)methyl]-1-(2-thienylsulfonyl)-1H-indole
bis(trifluoroacetate)

The experimental for Example 39 was followed using 1-propylpiperazine dihydrobromide
(102 mg, 0.35 mmol). Preparative HPLC/UV (System A, 19-45% MeCN, 0.1% TFA). The
title compound (24 mg, 45 %) was obtained as a gray solid. MS (ESI+) for C50H25N30,S,
m/z 404 (M+H)".

Example 42

N,N-Dimethyl-1-[1-(2-thienylsulfonyl)-1H-indol-4-yljmethanamine trifluoroacetate
The experimental for Example 39 was followed using dimethylamine hydrochloride (29
mg, 0.35 mmol). Preparative HPLC/UV (System A, 20-45% MeCN, 0.1% TFA). The title
compound (20 mg, 26 %) was obtained as a brown solid. MS (ESI+) for C;sH6N20,S, m/z
321 (M+H)".

Intermediate 23

Pyridine-3-sulfonyl chloride hydrochloride

Pyridine-3-sulfonic acid (3.00 g, 18.8 mmol) and PCls (4.79 g, 23.0 mmol) were mixed in
POCl; (6 mL). The reaction was stirred and refluxed at 120 °C over night (15 h). Cooled to
rt., diluted with CHCl; (20 mL) and saturated with HCI (g). This gave a white
precipitation, which was filtered off, washed with CHCl; and dried under reduced pressure

to give the title compound (3.36 g, 83%) as a white powder.

Intermediate 24

4-Bromo-1-(pyridine-3-ylsulfonyl)-1H-indole

Aq. 2M NaOH (1 mL) was added to a stirred mixture of pyridine-3-sulfonyl chloride
hydrochloride (240 mg, 1.12 mmol; Intermediate 23), 4-bromoindole (200 mg, 1.02 mmol)
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and tetrabutylammonium hydrogen sulfate (35 mg, 0.10 mmol). The reaction was stirred
45 min. and the layers were allowed to separate. The organic layer was washed twice with
diluted aq. NaOH, dried and concentrated to get the title compound (325 mg, 95%) as an
off white solid. MS (ESI+) for C,3HoBrN,O,S m/z 337 (M+H)+.

Intermediate 25

1-(Pyridine-3-ylsulfonyl)-4-vinyl-1H-indole

The experimental for Intermediate 15 was followed using 4-bromo-1-(pyridin-3-
ylsulfonyl)-1H-indole (285 mg, 0.85 mmol; Intermediate 24) in dry MeCN (5 mL, one
vial), tributyl(vinyl)stannane (0.494 mL, 1.69 mmol) and Pd(PPhs3),OAc, (32 mg, 0.042
mmol). Flash chromatography (1% MeOH in DCM) afforded the title compound (208 mg,
80%) as a yellow sticky oil. MS (ESI+) for C;sH;2N20,S m/z 285 (M+H)™.

Intermediate 26

1-(Pyridine-3-ylsulfonyl)-1H-indole-4-carbaldehyde

The experimental for Intermediate 16 was followed using 1-(pyridine-3-ylsulfonyl)-4-
vinyl-1H-indole (208 mg, 0.73 mmol; Intermediate 25), OsO4 (9 mg, 0.04 mmol), 2,6-
lutidine (170 uL, 1.46 mmol) and sodium periodate (0.625 g, 2.92 mmol). After flash
purification by flash chromatography, some material was insoluble in DCM/MeOH and
filtered off. The title compound (123 mg, 59%, still some dioxane according to HNMR)
was obtained as a black gum. MS (ESI+) for C14H;oN,O3S m/z 287 (M+H)".

Example 43

4-(Piperazin-1-ylmethyl)-1-(pyridin-3-ylsulfonyl)-1H-indole tris(trifluoroacetate)
1-(Pyridine-3-ylsulfonyl)-1H-indole-4-carbaldehyde (41 mg, 0.14 mmol; Intermediate 26),
1-BOC-piperazine (53 mg, 0.29 mmol), acetic acid (82 uL, 1.43 mmol) and NaB(OAc);H
(91 mg, 0.43 mmol) were, in that order, added to dry THF (4 mL). Additional 1-BOC-
piperazine (27 mg, 0.14 mmol), acetic acid (41 puL, 0.72 mmol) and NaB(OAc);H (45 mg,
0.21 mmol) The mixture was irradiated with microwaves for 900s at 130 °C. The mixture
was filtered and concentrated. The residue was dissolved in MeOH (1.5 mL) and conc.
HCI (0.5 mL) and irradiated using microwaves at 100 °C for 300s. The mixture was

filtered and purified using preparative HPLC/UV (System A, 13-33% MeCN, 0.1% TFA).
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The title compound (9 mg, 9 %) was obtained as a brown solid. MS (ESI+) for
C18H20N402S m/z 357 (M+H)+.

Example 44

N,N-Dimethyl-1-[1-(pyridin-3-ylsulfonyl)-1H-indol-4-yljmethanamine
bis(trifluoroacetate)

1-(Pyridine-3-ylsulfonyl)-1H-indole-4-carbaldehyde (41 mg, 0.14 mmol; Intermediate 26),
dimethylamine hydrochloride (23 mg, 0.29 mmol), acetic acid (82 uL, 1.43 mmol) and
NaB(OAc)3H (91 mg, 0.43 mmol) were, in that order, added to dry THF (4 mL).
Additional dimethylamine hydrochloride (12 mg, 0.14 mmol), acetic acid (41 uL, 0.72
mmol) and NaB(OAc);H (45 mg, 0.21 mmol) The mixture was irradiated with microwaves
for 900s at 130 °C, filtered, concentrated and purified by preparative HPLC/UV (System
A, 18-45% MeCN, 0.1% TFA). The title compound (5 mg, 7 %) was obtained as a brown
solid. MS (ESI+) for C6H17N30,8 m/z 316 (M+H)".

Example 45

1-(Pyridin-3-ylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole bis(trifluoroacetate)
The experimental for Example 44 was followed using pyrrolidine (24 uL, 0.29 mmol).
Preparative HPLC/UV (System A, 22-48% MeCN, 0.1% TFA). The title compound (12
mg, 15 %) was obtained as a brown solid. MS (ESI+) for CsH;oN30,S m/z 342 (M+H)".

Example 46

1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate

K>COs3 (59 mg, 0.43 mmol) and pyrrolidine (35 L, 0.43 mmol) were added to 4-
(bromomethyl)-1-(phenylsulfonyl)-1H-indole (30 mg, 0.086 mmol; Intermediate 2) in dry
MeCN (4 mL). The mixture was irradiated with micro waves at 150 °C for 600s. The
reaction mixture was filtered, concentrated and purified by preparative HPLC/UV (System
A, 25-52% MeCN, 0.1% TFA). The title compound (23 mg, 60 %) was obtained as a
colorless solid. MS (ESI+) for C19HyN>0,8 m/z 341 (M+H)".

Example 47
N, N-Dimethyl-1-[1-(phenylsulfonyl)-1H-indol-4-yljmethanamine trifluoroacetate
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The experimental for Example 46 was followed using dimethylamine hydrochloride (35
mg, 0.43 mmol) and K,COs (118 mg, 0.86 mmol). Preparative HPLC/UV (System A, 20-
46% MeCN, 0.1% TFA). The title compound (20 mg, 55 %) was obtained as a colorless
solid. MS (ESI+) for C17HsN>0,S m/z 315 (M+H)".

Comparative Example 48
4-{[(1-Methylpyrrolidin-3-yl)oxy|methyl}-1-(phenylsulfonyl)-1H-indole
trifluoroacetate

1-methylpyrrolidin-3-ol (3.2 mg, 0.030 mmol) was dissolved in dry THF (1 mL) and
potassium carbonate (7.9 mg, 0.060 mmol) was added and the mixture was heated in
STEM-block at 75°C. After 20 min 4-(bromomethyl)-1-(phenylsulfonyl)-1H-indole (0.01
g, 0.03 mmol; Intermediate 2) was added and the mixture was heated for additional 1h.
Water (2 mL) and ethyl acetate (2 mL) was added and separated. The organic layer was
extracted with brine (2 mL) and the solvent was evaporated. The residue was purified by
preparative HPLC/UV (System A 10-40% MeCN 0.1% TFA) yielding 2.9 mg (14%) of the
title compound as a light yellow gum. MS (ESI+) for C20H2»N,03S m/z 371 (M+H)".

Intermediate 27

4-Bromo-1H-indole-3-carbaldehyde

POCI; (1.02 g, 6.63 mmol) was added dropwise to ice cold DMF (3 mL) and stirred for 15
min. 4-Bromoindole (1.00 g, 5.10 mmol) in DMF (1 mL) was added slowly. The mixture
was heated to 35 °C with continous stirring for 1.20h (yellow precipitation was formed).
The reaction mixture was cold on ice and treated with ice and 20% W/w aq. NaOH to pH
14 (pink color). Heating at reflux for 15 min. afforded a yellow clear solution, which
formed a white precipitation when allowed to attain rt. The precipitation was filtered off,
rinsed with ice cold water and dried under reduced pressure over weekend to give the title

compound (1.14 g, 65%) as an off white solid. MS (ESI+) for CoHBrNO m/z 224 (M+H)".

Intermediate 28

4-Bromo-3-methyl-1H-indole

LAH (1.0M in THF, 5.75 mL, 5.75 mmol) was added dropwise to refluxing 4-bromo-1H-
indole-3-carbaldehyde (644 mg, 2.87 mmol; Intermediate 27) in dry THF (20 mL). The

mixture was refluxed 1h, allowed to attain rt. and quenched with water (220 uL), W/w
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15% aq. NaOH (220 pL) and water (650 uL). The resulting precipitation was filtered off,
the filtrate concentrated and the residue was extracted with aq. NaOH (10 mL) and DCM
(2x10 mL). The organic layers were combined with combined with an earlier batch of this
intermediate (followed this experimental and starting from 4-bromo-1H-indole-3-
carbaldehyde, 100 mg, 0.45 mmol; Intermediate 27), dried and concentrated to give the
title compound (556 mg, 80%) as a light brown oil. MS (ESI+) for CoHsBrN m/z 210
(M+H)".

Intermediate 29

4-Bromo-3-methyl-1-(phenylsulfonyl)-1H-indole

Aq. 4M NaOH (3 mL) was added to a stirring mixture of 4-bromo-3-methyl-1H-indole
(456 mg, 2.17 mmol; Intermediate 28), benzenesulfonyl chloride (306 puL g, 2.39 mmol)
and tetrabutylammonium hydrogen sulfate (74 mg, 0.22 mmol) in DCM (30 mL). The
reaction mixture was stirred 1h, combined with an earlier batch of this intermediate
(followed this experimental and starting with 4-bromo-3-methyl-1H-indole, 100 mg, 0.48
mmol; Intermediate 28), washed twice with water, dried and concentrated. The crude
product was purified by flash column chromatography (DCM/hexane 1:3). The product
(650 mg, 70%) was obtained as a white solid. MS (ESI+) for C;sH;2BrNO,S m/z 350
(Monoisotop+H)".

Intermediate 30

3-Methyl-1-(phenylsulfonyl)-4-vinyl-1H-indole

Tributyl(vinyl)stannane (0.400 mL, 1.37 mmol) and Pd(PPh;),OAc; (51 mg, 0.069 mmol)
were added to 4-bromo-3-methyl-1-(phenylsulfonyl)-1H-indole (240 mg, 0.69 mmol;
Intermediate 29) in dry MeCN (4 mL). The reaction mixture was irradiated with micro-
waves at 180 °C for 720 s. The mixture was combined with earlier batches of this
intermediate (followed this experimental and starting with 4-bromo-3-methyl-1-
(phenylsulfonyl)-1H-indole, 50 and 310 mg; Intermediate 29), filtered and concentrated.
Purification was performed by flash chromatography (30% hexane in DCM). This afforded
the product (420 mg, 82%) as a white solid. MS (ESI+) for C;7H;sNO,S m/z 298 (M+H)".

Intermediate 31

3-Methyl-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde
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0Os04 (29 mg, 0.12 mmol) was added to a stirred mixture of 3-methyl-1-(phenylsulfonyl)-
4-vinyl-1H-indole (342 mg, 1.15 mmol; Intermediate 30) and 2,6-lutidine (268 pL, 2.3
mmol) in dioxane (15 mL). The mixture turned from colorless to black in 1 minute.
Sodium periodate (0.984 g, 4.6 mmol) in water (5 mL, warmed to dissolve) was added. A
grey precipitation was immediately formed. The mixture was stirred for 50 min, combined
with an earlier batch of this intermediate (followed this experimental and starting with 3-
methyl-1-(phenylsulfonyl)-4-vinyl-1H-indole, 70 mg; Intermediate 30), extracted with
water (30 mL) and DCM (2x30 mL). The organic layers were combined, dried, filtered and
concentrated to give the title compound (463 mg, 89%) as a black solid. MS (ESI+) for
C16H13NO3S m/z 300 (M+H)".

Example 49

3-Methyl-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole bis(trifluoroacetate)
3-methyl-1-(phenylsulfonyl)- 1H-indole-4-carbaldehyde (40 mg, 0.13 mmol; Intermediate
31), 1-BOC-piperazine (50 mg, 0.27 mmol), acetic acid (76uL, 1.34 mmol) and
NaB(OAc)3H (85 mg, 0.40 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 720s at 130 °C, filtered and concentrated. The
residue was dissolved in MeOH (1.5 mL) and conc. HCI (0.5 mL) and irradiated using
microwaves at 100 °C for 300s. The mixture was filtered and purified using preparative
HPLC/UV (System A, 20-45% MeCN, 0.1% TFA). The title compound (32 mg, 40 %)
was obtained as a light brown solid. MS (ESI+) for Co0H23N30,S m/z 370 (M+H)".

Example 50
3-Methyl-4-[(4-methylpiperazin-1-yl)methyl]-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

3-methyl-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde (40 mg, 0.13 mmol; Intermediate
31), 1-methylpiperazine (27 mg, 0.27 mmol), acetic acid (76uL, 1.34 mmol) and
NaB(OAc);H (85 mg, 0.40 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 720s at 130 °C, filtered, concentrated and
purified using preparative HPLC/UV (System A, 23-50% MeCN, 0.1% TFA). The title
compound (31 mg, 38 %) was obtained as a light brown solid. MS (ESI+) for C1H»5sN30,S
m/z 384 (M+H)".
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Example 51

3-Methyl-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate
The experimental for Example 50 was followed using pyrrolidine (22 puL, 0.27 mmol).
Preparative HPLC/UV (System A, 28-53% MeCN, 0.1% TFA). The title compound (20
mg, 32 %) was obtained as a light brown solid. MS (ESI+) for C20H2»N»0,S m/z 355
(M+H)"

Example 52
N,N-Dimethyl-1-[3-methyl-1-(phenylsulfonyl)-1H-indol-4-yljmethanamine
trifluoroacetate

The experimental for Example 50 was followed using dimethylamine hydrochloride (22
mg, 0.27 mmol). Preparative HPLC/UV (System A, 23-50% MeCN, 0.1% TFA). The title
compound (12 mg, 20 %) was obtained as a colorless solid. MS (ESI+) for C gH20N>0,S
m/z 329 (M+H)".

Intermediate 32

4-Bromo-6-methoxy-1-(phenylsulfonyl)-1H-indole

4-Bromo-6-methoxy indole (0.07 g, 0.3 mmol) was dissolved in dry dichloromethane (4
mL) and benzenesulphonyl chloride (0.06 g, 0.3 mmol), tetrabutylammonium hydrogen
sulphate (0.01 g, 0.01 mmol) and 4N NaOH (0.5 mL) were added and the mixture was
stirred at rt for 50min. The mixture was extracted with water (2 x 4 mL), dried (Na,SO,)
and evaporated. The crude product was combined with an earlier batch of this intermediate
(followed this experimental and starting with 4-bromo-6-methoxy indole (0.35 g, 1.5
mmol). MS (ESI+) for CisH;>,BrNO;S m/z 366 (M+H)".

Intermediate 33

6-Methoxy-1-(phenylsulfonyl)-4-vinyl-1H-indole
4-Bromo-6-methoxy-1-(phenylsulfonyl)-1H-indole (0.33 g, 0.9 mmol; Intermediate 32)
was dissolved in dry toluene (4 mL) and tributyl(vinyl)stannane (0.53 mL, 1.8 mmol) and
bis(triphenylphosphine)palladium(IT)acetate (0.03 g, 0.05 mmol) were added. The mixture
was stirred in STEM-block at 110°C for 16h. The crude product was combined with an
carlier batch of this intermediate, filtrated and the solvent was evaporated. The residue was
purified by flash chromatography using isohexane:dichloromethane 1:1 as eluent yielding

0.30 g (89%) of the title compound. MS (ESI+) for C17H;sNO;S m/z 314 (M+H)".
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Intermediate 34

6-Methoxy-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde
6-Methoxy-1-(phenylsulfonyl)-4-vinyl-1H-indole (0.27 g, 0.9 mmol; Intermediate 33) was
dissolved in dioxane (24 mL) and 2,6-lutidine (0.2 mL, 1.7 mmol) was added. Osmium
tetraoxide (0.011 g, 0.04 mmol) was added and after 15min of stirring did the mixture
change colour to black. Sodium periodate (0.74 g, 3.4 mmol) dissolved in water (8 mL,
warmed to dissolve) was added and a precipitation started to form. After 1h of stirring at rt
was the mixture portioned between 2N HCI and dichloromethane. The organic layer was
dried (Na;S0O,) and concentrated to give 0.41 g of the crude product. MS (ESI+) for
C16H13NO4S m/z 316 (M+H)".

Example 53

6-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole
bis(trifluoroacetate)

6-Methoxy-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde (0.03 g, 0.1 mmol; Intermediate
34) was dissolved in dry THF (2 mL) and tert-butyl piperazine-1-carboxylate (0.035 g, 0.2
mmol), acetic acid (0.05 mL, 1.0 mmol) and sodium triacetoxyborohydride (0.061 g, 0.3
mmol) were added. The mixture was irradiated in microwave at 130°C for 600s. The
mixture was filtrated and the solvent was evaporated. The residue was dissolved in 1.5 mL
methanol and a few drops conc. HCI was added and the mixture was BOC-deprotected in
STEM-block at 50°C for 1h. The mixture was purified by preparative HPLC/UV, (System
A 20-50% MeCN 0.1% TFA) yielding 15 mg (25%) of the product as a brown gum. MS
(ESI+) for CaHa3N305S m/z 386 (M+H)".

Example 54

{[6-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yljmethyl}dimethylamine trifluoroacetate
Prepared by the procedure described for Example 53 using dimethylamine hydrochloride
(0.021 g, 0.3 mmol). Yield: 16 mg (38%) of a brown gum after purification by preparative
HPLC/UV (System A 20-50% MeCN 0.1% TFA). MS (ESI+) for CisH20N,Os3S m/z 345
(M+H)".

Example 55
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6-Methoxy-4-{[(3R)-3-methylpiperazin-1-yljmethyl}-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

Prepared by the procedure described for Example 53 using (2R)-2-methylpiperazine (0.025
g, 0.30 mmol). Yield: 22 mg (37%) of a brown gum after purification by preparative
HPLC/UV (System A 20-50% MeCN 0.1% TFA). MS (ESI+) for C2;HsN3O03S m/z 400
(M+H)".

Example 56
6-Methoxy-4-{[(3S)-3-methylpiperazin-1-yljmethyl}-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

Prepared by the procedure described for Example 53 using (2S)-2-methylpiperazine (0.025
g, 0.3 mmol). Yield: 26 mg (44%) of a brown gum after purification by preparative
HPLC/UV (System A 20-50% MeCN 0.1% TFA). MS (ESI+) for C21HasN303S m/z 400
(M+H)".

Example 57
6-Methoxy-4-[(4-methylpiperazin-1-yl)methyl]-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

Prepared by the procedure described for Example 53 using 1-methylpiperazine (0.03 mL,
0.3 mmol). Yield: 40 mg (67%) of a gray gum afier purification by preparative HPLC/UV
(System A 20-50% MeCN 0.1% TFA). MS (ESI+) for C2;HsN303S m/z 400 (M+H)".

Example 58

4-(1,4-Diazepan-1-ylmethyl)-6-methoxy-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

Prepared by the procedure described for Example 53 using BOC-homopiperazine (0.051 g,
0.3 mmol). Yield: 41 mg (69%) of a light brown gum after purification by preparative
HPLC/UV (System A 20-50% MeCN 0.1% TFA). MS (ESI+) for C2;H2sN303S m/z 400
(M+H)".

Example 59
6-Methoxy-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate
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Prepared by the procedure described for Example 53 using pyrrolidine (0.02 mL, 0.2
mmol). Yield: 27 mg (59%) of a brown gum after purification by preparative HPLC/UV
(System A 20-50% MeCN 0.1% TFA). MS (ESI+) for C20H»N>03S m/z 371 (M+H)™.

Example 60
2-[{[6-Methoxy-1-(phenylsulfonyl)-1H-indol-4-yljmethyl}(methyl)amino]ethanol
trifluoroacetate

Prepared by the procedure described for Example 53 using 2-(methylamino)ethanol (0.02
mL, 0.1 mmol). Yield: 11 mg (30%) of a brown gum after purification by preparative
HPLC/UV (System A 20-50% MeCN 0.1% TFA). MS (ESI+) for C19H2oN>04S m/z 375
(M+H)".

Intermediate 35

4-Bromo-6-fluoro-1H-indole

1-Bromo-5-fluoro-2-methyl-3-nitrobenzene (2.00 g, 8.55 mmol) and
(dimethoxymethyl)dimethylamine (5.66 mL, 42.7 mmol) in dry DMF (20 mL) was
refluxed under N, for 8 h, then rt. over night. The mixture was diluted with DCM and
extracted 5 times with water. The organic layer was dried, filtered and concentrated under
reduced pressure. The residue was dissolved in AcOH (10 mL) and added drop wise to a
boiling mixture of Fe(s, fine powder) in AcOH (10 mL). The mixture was refluxed for 40
min., partitioned between DCM and saturated aq. Na;COs/brine (the mixture was filtered
through celite before phase separation). The water layer was extracted once more with
DCM. The organic layers were combined, dried and concentrated. Purification was
performed by flash column chromatography (DCM/hexane 1:3) and afforded the title
compound (660 mg, 39%) as a yellow oil. MS (ESI+) for CsHsBrFN m/z 214 (M+H)".

Intermediate 36

4-Bromo-6-fluoro-1-(phenylsulfonyl)-1H-indole

Aq. 4 M NaOH (5 mL) was added to a stirring mixture of 4-bromo-6-fluoro-1H-indole
(500 mg, 2.34 mmol; Intermediate 35), benzenesulfonyl chloride (329 uL g, 2.57 mmol)
and tetrabutylammonium hydrogen sulfate (78 mg, 0.23 mmol) in DCM (30 mL). The
reaction mixture was stirred 1h, combined with an earlier batch of this intermediate
(followed this experimental and starting with 4-bromo-6-fluoro-1H-indole, 152 mg, 0.71

mmol; Intermediate 35), washed twice with water, dried and concentrated. The product
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(1.08 g, 100%) was obtained as a beige solid. MS (ESI+) for C14HoBrFNO,S m/z 354
(M+H)".

Intermediate 37

6-Fluoro-1-(phenylsulfonyl)-4-vinyl-1H-indole

Tributyl(vinyl)stannane (0.413 mL, 1.41 mmol) and Pd(PPh;),OAc; (53 mg, 0.071 mmol)
were added to 2 micro wave vials containing 4-bromo-6-fluoro-1-(phenylsulfonyl)-1H-
indole (250 mg, 0.71 mmol; Intermediate 36) in dry MeCN (4 mL) each. The reaction
mixture was irradiated with microwaves at 180 °C for 720 s. The mixture was combined
with an earlier batch of this intermediate (followed this experimental and starting with 4-
bromo-6-fluoro-1-(phenylsulfonyl)-1H-indole, 50 mg; Intermediate 36), filtered and
concentrated. Purification was performed by flash chromatography (hexane/DCM 2:1).
This afforded the product (316 mg, 68%) as a white solid. MS (ESI+) for C;sH;2FNO,S
m/z 302 (M+H)".

Intermediate 38

6-Fluoro-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde

0s0; (26 mg, 0.1 mmol) was added to a stirred mixture of 6-fluoro-1-(phenylsulfonyl)-4-
vinyl-1H-indole (309 mg, 1.03 mmol; Intermediate 37) and 2,6-lutidine (239 uL, 2.05
mmol) in dioxane (18 mL). The mixture turned from colorless to black in 1 minute.
Sodium periodate (0.877 g, 4.1 mmol) in water (6 mL, warmed to dissolve) was added. A
grey precipitation was immediately formed. The mixture was stirred for 15 min, extracted
with water (30 mL) and DCM (2x30 mL). The organic layers were combined, dried,
filtered and concentrated to give the title compound (326 mg, 105%) as a black solid. MS
(ESI+) for C;sH gFNO;S m/z 304 (M+H)".

Example 61

6-Fluoro-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole bis(trifluoroacetate)
6-fluoro-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde (38 mg, 0.13 mmol; Intermediate
38), 1-BOC-piperazine (47 mg, 0.25 mmol), acetic acid (72uL, 1.25 mmol) and
NaB(OAc);H (80 mg, 0.38 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 720s at 130 °C, filtered and concentrated. The

residue was dissolved in MeOH (1.5 mL) and conc. HC1 (0.5 mL) and irradiated using

92



10

15

20

25

30

WO 2008/003703 PCT/EP2007/056690

microwaves at 100 °C for 300s. The mixture was filtered and purified using preparative
HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). The title compound (35 mg, 47 %)
was obtained as an off white solid. MS (ESI+) for C19HFN30,S m/z 374 (M+H)".

Example 62

4-(1,4-Diazepan-1-ylmethyl)-6-fluoro-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

The experimental for Example 61 was followed using 1-BOC-homopiperazine (50 mg,
0.25 mmol). Preparative HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). The title
compound (35 mg, 45 %) was obtained as a light brown solid. MS (ESI+) for
Cr0H2FN30,S m/z 388 (M+H)".

Example 63
6-Fluoro-4-{[(3S)-3-methylpiperazin-1-yljmethyl}-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

6-fluoro-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde (38 mg, 0.13 mmol; Intermediate
38), (2S)-2-methylpiperazine (25 mg, 0.25 mmol), acetic acid (72uL, 1.25 mmol) and
NaB(OAc);H (80 mg, 0.38 mmol) were, in that order, added to dry THF (4 mL). The
mixture was irradiated with microwaves for 720s at 130 °C, filtered, concentrated and
purified using preparative HPLC/UV (System A, 25-55% MeCN, 0.1% TFA). The title
compound (13 mg, 17 %) was obtained as a light brown solid. MS (ESI+) for
C20H2,FN;0,8 m/z 388 (M+H)".

Example 64
6-Fluoro-4-{[(3R)-3-methylpiperazin-1-yljmethyl}-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

The experimental for Example 63 was followed using (2R)-2-methylpiperazine (25 mg,
0.25 mmol). Preparative HPLC/UV (System A, 23-50% MeCN, 0.1% TFA). The title
compound (16 mg, 20 %) was obtained as a light brown solid. MS (ESI+) for
Ca0H2,FN30,58 m/z 388 (M+H)™.

Example 65
6-Fluoro-1-(phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indole trifluoroacetate

93



10

15

20

25

30

WO 2008/003703 PCT/EP2007/056690

The experimental for Example 63 was followed using pyrrolidine (21 uL, 0.25 mmol).
Preparative HPLC/UV (System A, 25-55% MeCN, 0.1% TFA). The title compound (22
mg, 37 %) was obtained as a colorless solid. MS (ESI+) for C19H9FN>O»S m/z 359
(M+H)".

Example 66

2-[{|6-Fluoro-1-(phenylsulfonyl)-1H-indol-4-yljmethyl} (methyl)amino]ethanol
trifluoroacetate

The experimental for Example 63 was followed using 2-(methylamino)ethanol (20 pL,
0.25 mmol). Preparative HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). The title
compound (25 mg, 42 %) was obtained as a colorless solid. MS (ESI+) for CgH19FN,O3S
m/z 363 (M+H)".

Example 67

{[6-Fluoro-1-(phenylsulfonyl)-1H-indol-4-yl|methyl}dimethylamine trifluoroacetate
The experimental for Example 63 was followed using dimethylamine hydrochloride (20
mg, 0.25 mmol). Preparative HPLC/UV (System A, 22-52% MeCN, 0.1% TFA). The title
compound (15 mg, 27 %) was obtained as a colorless solid. MS (ESI+) for C,7H17FN,O,S
m/z 333 (M+H)".

Example 68
6-Fluoro-4-|(4-methylpiperazin-1-yl)methyl]-1-(phenylsulfonyl)-1H-indole
bis(trifluoroacetate)

The experimental for Example 63 was followed using 1-methylpiperazine (28 UL, 0.25
mmol). Preparative HPLC/UV (System A, 22-52% MeCN, 0.1% TFA). The title
compound (15 mg, 27 %) was obtained as a brown solid. MS (ESI+) for C20H2FN;0,S
m/z 388 (M+H)".

Intermediate 39

1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indol-6-ol

Prepared by the procedure described for Example 70 using 6-methoxy-1-(phenylsulfonyl)-
4-(pyrrolidin-1-ylmethyl)-1H-indole (0.018 g, 0.05 mmol; Example 59). Yield: 12 mg
(71%) of a brownish-red solid. MS (ESI+) for C19H20N203S m/z 357 (M+H)".
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Example 69

1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indol-6-yl dimethylcarbamate
trifluoroacetate

1-(Phenylsulfonyl)-4-(pyrrolidin-1-ylmethyl)-1H-indol-6-o01 (12.2 mg; 0.034 mmol;
Intermediate 39) was dissolved in 1 mL pyridine and dimethylcarbamoyl chloride (18.0
mg; 0.171 mmol) was added. The reaction was allowed to stir at r.t for 1 hour. The
reaction was stripped of solvent and the crude material purified by preparative HPLC.
Yield: 4.9 mg (25%). MS (ESI+) for C»HasN30,4S m/z 428 (M+H)".

Example 70

4-(1,4-Diazepan-1-ylmethyl)-1-(phenylsulfonyl)-1H-indol-6-0l

To 4-(1,4-diazepan-1-ylmethyl)-6-methoxy-1-(phenylsulfonyl)-1H-indole (0.12 g, 0.03
mmol; Example 58) was 33% HBEr in acetic acid (2 mL) added and the mixture was
refluxed in STEM-block at 125 °C for 20h which gave 70% conversion to product.
Additional HBr in acetic acid (1 mL) was added and the mixture was refluxed for
additional 20h which gave 90% conversion product. Additional HBr in acetic acid (1 mL)
was added and the mixture was refluxed for additional 21h. The mixture was cooled to rt
and sat. NaHCOs-solution was added (foaming) until neutral pH. The mixture was
extracted with 3*EtOAc/ethanol (10:1). The organic layers were dried (Na,SO4), filtrated
and the solvent was evaporated yielding 9.5 mg (82%) of a brownish-red solid. MS (ESI+)
for Ca0H23N3058 m/z 386 (M+H)™.

Intermediate 40

tert-Butyl 4-[(6-methoxy-1H-indol-4-yl)methyl]piperazine-1-carboxylate

40 % W/w aq. NaOH (1 mL) was added to tert-butyl 4-({1-[(4-fluorophenyl)sulfonyl]-6-
methoxy-1H-indol-4-yl} methyl)piperazine-1-carboxylate (626 mg, 1.12 mmol) in EtOH
(10 mL). The reaction was refluxed for 1.5 h, allowed to attain rt. and extracted with DCM
(2x50 mL) and water (40 mL). The organic layers were combined, dried and concentrated
to give 450 mg crude product. Purification was performed by preparative HPLC/UV
(System A, 30-65% MeCN, 0.1% NH4OACc). The residue was extracted with DCM and
water and the organic layer was dried, filtered and concentrated to give the title compound

(130 mg, 32%, from 1-[(4-fluorophenyl)sulfonyl]-6-methoxy-4-vinyl-1H-indole; prepared
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according to the method of Intermediate 33) as a light brown solid. MS (ESI+) for
C19H»7N303 m/z 346 (M+H)+.

Example 71

1-[(4-Fluorophenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)-1H-indole acetate
NaH (6 mg, 0.14 mmol, 60% in mineral oil) was added to tert-butyl 4-[(6-methoxy-1H-
indol-4-yl)methyl]piperazine-1-carboxylate (10 mg, 0.029 mmol; Intermediate 40) in dry
THF (1 mL). The reaction mixture was stirred for 5 min, 4-fluorobenzenesulfonyl chloride
(8 mg, 0.044 mmol) in dry THF (0.5 mL) was added and the mixture was stirred over
night. The reaction mixture was cooled on ice and quenched with ice and THF was
evaporated. The residue was dissolved in MeOH (3 mL) and conc. HCI (0.5 mL) was
added. The mixture was irradiated by microwaves at 100 °C for 300s, the volume
concentrated to ~1.5 mL, followed of filtering and purification by preparative HPLC/UV
(System A, 25-55% MeCN, 0.1% NH4OAc). The title compound (5 mg, 39 %) was
obtained as a white solid. MS (ESI+) for CoH»FN;O3S m/z 404 (M+H)™.

Example 72

6-Methoxy-4-(piperazin-1-ylmethyl)-1-{[3-(trifluoromethyl)phenyl]sulfonyl}-1H-
indole bis(trifluoroacetate)

NaH (8 mg, 0.20 mmol, 60% in mineral oil) was added to tert-butyl 4-[(6-methoxy-1H-
indol-4-yl)methyl]piperazine-1-carboxylate (23 mg, 0.067 mmol; Intermediate 40) in dry
THF (1.5 mL). The reaction mixture was stirred for 45 min, 3-
(trifluoromethyl)benzenesulfonyl chloride (16 uL, 0.099 mmol) in dry THF (2 mL) was
added and the mixture was stirred over night. Additional NaH (1 eq.) and 3-
(trifluoromethyl)benzenesulfonyl chloride (1.5 eq) were added with continous stirring 1 h
30 min. Additional NaH (3 eq) was added with continous stirring 1 h. The mixture was
cooled on ice, quenched with a few drops of water and acidified with conc. HC1 (0.5 mL).
The THF was evaporated and MeOH (1.5 mL) was added. The mixture was irradiated by
microwaves at 100 °C for 300s, followed of filtering and purification by preparative
HPLC/UV (System A, 33-63% MeCN, 0.1% TFA). The title compound (10 mg, 21 %)
was obtained as a colorless solid. MS (ESI+) for C1H2:F3N303S m/z 454 (M+H)™.

96



10

15

20

25

30

WO 2008/003703 PCT/EP2007/056690

Example 73

1-[(2-Chlorophenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)-1H-indole
bis(trifluoroacetate)

NaH (18 mg, 0.47 mmol, 60% in mineral oil) was added to tert-butyl 4-[(6-methoxy-1H-
indol-4-yl)methyl]piperazine- 1-carboxylate (23 mg, 0.067 mmol; Intermediate 40) in dry
THF (1.5 mL). The reaction mixture was stirred for 30 min and the color turned from
orange to green. 2-Chlorobenzenesulfonyl chloride (36 uL, 0.27 mmol) in dry THF (0.5
mL) was added and the mixture was stirred over night. Additional NaH (3 eq) was added
with continous stirring 1.40h. Additional NaH (3 eq) was added, stirred 15 min, followed
by addition of 2-chlorobenzenesulfonyl chloride (1 eq) with continous stirring 2h. This
afforded ~90% conversion to product. The mixture was cooled on ice, quenched with a few
drops of water and extracted with DCM (x2) and brine. The organic layers were combined,
dried and concentrated. The residue was dissolved in MeOH (1.5 mL) and conc. HC1 (0.5
mL) and irradiated using microwaves at 100 °C for 300s. The mixture was filtered and
purified using preparative HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). The title
compound (10 mg, 24 %) was obtained as a blue solid. MS (ESI+) for C0H2,CIN;O3S m/z
420 (M+H)".

Example 74

1-[(3-Chloro-2-methylphenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)-1H-indole
bis(trifluoroacetate)

NaH (18 mg, 0.47 mmol, 60% in mineral oil) was added to tert-butyl 4-[(6-methoxy-1H-
indol-4-yl)methyl]piperazine-1-carboxylate (23 mg, 0.067 mmol; Intermediate 40) in dry
THF (1.5 mL). The reaction mixture was stirred for 30 min and the color turned from
orange to green. 3-Chloro-2-methylbenzenesulfonyl chloride (60 mg, 0.27 mmol) in dry
THF (0.5 mL) was added and the mixture was stirred over night. Additional NaH (3 eq)
was added with continous stirring 1.40h. Additional NaH (3 eq) was added, stirred 15 min,
followed by addition of 3-chloro-2-methylbenzenesulfonyl chloride (2 eq) with continous
stirring 2h. Additional NaH (3 eq) and 3-chloro-2-methylbenzenesulfonyl chloride (1 eq)
were added with continous stirring over night. This afforded ~80% conversion to product.
The mixture was cooled on ice, quenched with a few drops of water and extracted with
DCM (x2) and brine. The organic layers were combined, dried and concentrated. The

residue was dissolved in MeOH (1.5 mL) and conc. HCI (0.5 mL) and irradiated using
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microwaves at 100 °C for 300s. The mixture was filtered and purified using preparative
HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). The title compound (14 mg, 32 %)
was obtained as a blue solid. MS (ESI+) for C5;HyCIN;O3S m/z 434 (M+H)".

Example 75
1-[(2,5-Dimethoxyphenyl)sulfonyl]-6-methoxy-4-(piperazin-1-ylmethyl)-1H-indole
bis(trifluoroacetate)

NaH (18 mg, 0.47 mmol, 60% in mineral oil) was added to tert-butyl 4-[(6-methoxy-1H-
indol-4-yl)methyl]piperazine-1-carboxylate (23 mg, 0.067 mmol; Intermediate 40) in dry
THF (1.5 mL). The reaction mixture was stirred for 30 min and the color turned from
orange to green. 2,5-dimethoxybenzenesulfonyl chloride (63 mg, 0.27 mmol) in dry THF
(0.5 mL) was added and the mixture was stirred over night. Additional NaH (3 eq) was
added with continous stirring 1.40h. Additional NaH (3 eq) was added, stirred 15 min,
followed by addition of 2,5-dimethoxybenzenesulfonyl chloride (2 eq) with continous
stirring 2h. The mixture was cooled on ice, quenched with a few drops of water and
extracted with DCM (x2) and brine. The organic layers were combined, dried and
concentrated. The residue was dissolved in MeOH (1.5 mL) and conc. HC1 (0.5 mL) and
irradiated using microwaves at 100 °C for 300s. The mixture was filtered and purified
using preparative HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). The title compound
(14 mg, 31 %) was obtained as a blue solid. MS (ESI+) for C2H7N;05S m/z 446 (M+H)".

Example 76

2-{|6-Methoxy-4-(piperazin-1-ylmethyl)-1H-indol-1-yl}sulfonyl}benzonitrile
bis(trifluoroacetate)

NaH (18 mg, 0.47 mmol, 60% in mineral oil) was added to tert-butyl 4-[(6-methoxy-1H-
indol-4-yl)methyl]piperazine-1-carboxylate (23 mg, 0.067 mmol; Intermediate 40) in dry
THF (1.5 mL). The reaction mixture was stirred for 30 min and the color turned from
orange to green. 2-Cyanobenzenesulfonyl chloride (54 mg, 0.27 mmol) in dry THF (0.5
mL) was added and the mixture was stirred over night. Additional NaH (2 eq) and 2-
cyanobenzenesulfonyl chloride (1 eq) were added with continous stirring 1.40h. Additional
NaH (3 eq) was added, stirred 15 min, followed by addition of 2-cyanobenzenesulfonyl
chloride chloride (1 eq) with continous stirring 2h. This afforded ~70% conversion to

product. The mixture was cooled on ice, quenched with a few drops of water and extracted
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with DCM (x2) and brine. The organic layers were combined, dried and concentrated. The
residue was dissolved in MeOH (1.5 mL) and conc. HCI (0.5 mL) and irradiated using
microwaves at 100 °C for 300s. The mixture was filtered and purified using preparative
HPLC/UV (System A, 16-47% MeCN, 0.1% TFA). The title compound (13 mg, 31 %)
was obtained as a blue solid. MS (ESI+) for Co;H2N4O3S m/z 411 (M+H)".

Example 77

({1-[(4-Fluorophenyl)sulfonyl]-1H-indol-4-yl}methyl)amine, trifluoroacetate

To 1-[(4-Fluorophenyl)sulfonyl]-1H-indole-4-carbaldehyde (30 mg, 0.10 mmol;
Intermediate 13) in dry MeOH (2 mL) were added ammonium acetate (76 mg, 1.0 mmol)
and NaBH;CN (19 mg, 0.30 mmol). The mixture was irradiated with microwaves for 10
minutes at 130 °C followed by filtration and purification by preparative HPLC/UV
(System A, 20-50% MeCN, 0.1% TFA). This afforded the title compound (5 mg, 12%) as
a colorless solid. MS (ESI+) for C;sH;3FN,0,S m/z 288 [M-NH,] .

Example 78

N-({1-](4-Fluorophenyl)sulfonyl]-1H-indol-4-yl} methyl)ethanamine, trifluoroacetate
Ethylamine (2M in THF, 0.20 mL, 0.40 mmol) was added to 1-[(4-fluorophenyl)sulfonyl]-
1H-indole-4-carbaldehyde (30 mg, 0.10 mmol; Intermediate 13) in dry THF (3 mL). The
mixture was stirred for 20 min. followed by addition of acetic acid (57 pL, 0.99 mmol) and
NaBH3(OAc); (105 mg, 0.50 mmol). The reaction mixture was irradiated with micro-
waves for 30 min. at 130 °C, filtered and concentrated. Purification was performed by
preparative HPLC/UV (System A, 20-50% MeCN, 0.1% TFA). This afforded the title
compound (4 mg, 10%) as a colorless solid. MS (ESI+) for Ci7H;7FN20,S m/z 333
(M+H)".

Intermediate 41

4-Bromo-3-methyl-2-nitrophenol

2-Nitro-3-methylphenol (10 g, 65 mmol) was dissolved in CHClL; (10 mL) and cooled on
ice. Bry (3.2 mL, 62 mmol) was dissolved in concentrated acetic acid (7.5 mL) and added
dropwise to the solution. The reaction mixture was stirred at 0 deg for 2 hrs. Ice was added

and the layers were separated. The aqueous layer was extracted with CHCI;, the combined
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organic layers were washed with H,O and brine, dried over Na,SOg, filtered and

concentrated to give 4-bromo-3-methyl-2-nitrophenol, 15 g (99 %).

Intermediate 42

4-Bromo-3-methyl-2-nitrophenyl methyl ether

4-Bromo-3-methyl-2-nitrophenol (7.17 g, 31 mmol, Intermediate 41) was dissolved in
acetone (50 mL). K,CO;s (8.65 g, 62 mmol) was added, followed by Mel (3.9 mL, 62
mmol) and the reaction mixture was stirred at ambient temperature for 18 hrs. The crude
mixture was concentrated, H,O was added and the mixture was extracted with CH,Cl,,
dried over Na,SOy, filtered and evaporated to give 4-bromo-3-methyl-2-nitrophenyl methyl
ether, 7 g (92 %).

Intermediate 43

4-Bromo-7-methoxy-1-(phenylsulfonyl)-1H-indole

4-Bromo-3-methyl-2-nitrophenyl methyl ether (6.8 g, 27.6 mmol, Intermediate 42) was
dissolved in DMF (20 mL). Dimethylformamide dimethylacetal (6 mL) and pyrrolidine
(2.3 mL, 28 mmol) were added and the reaction mixture was heated at 90 deg for 18 hrs.
The reaction mixture was allowed to cool to ambient temperature, CH>Cl, was added and
the mixture was extracted with H20, the organic layer was dried over Na,SOy, filtered and
concentrated.

The crude material was dissolved in acetic acid, and added dropwise to a solution of Fe
(4.5 g, 82 mmol) in boiling acetic acid (40 mL). The reaction mixture was heated at reflux
for 30 min and then allowed to cool to ambient temperature. H,O was added and the
mixture was neutralised with Na,COs3, extracted with CH,Cl,, dried over Na,SOy, filtered
and concentrated. The crude material was purified by column chromatography on silica
(ethyl acetate/heptane 1:1) to give 4-bromo-7-methoxy indole as a dark oil. The material
was immediately used in the next step.

4-Bromo-7-methoxy indole (2 g, 8.8 mmol) was dissolved in CH»>Cl, (300 mL). PhSO,Cl
(2.4 g, 9.4 mmol was added, followed by tetrabutylammonium hydrogen sulfate (0.34 g,
0.88 mmol) and 4M aqueous NaOH (17 mL), in that order. The reaction mixture was
stirred at ambient temperature for 3 hrs. The layers were separated and the aqueous layer
was extracted with CH,Cl,, washed with H,O, dried over Na,SO,, filtered and
concentrated. The crude material was recrystallised from ethanol to give 4-bromo-7-

methoxy-1-(phenylsulfonyl)-1H-indole, 0.9 g.
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Example 79

7-Methoxy-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole
bis(trifluoroacetate)

4-Bromo-7-methoxy-1-(phenylsulfonyl)-1H-indole (200 mg, 0.55 mmol, Intermediate 43),
tributylvinyltin (348 mg, 1.1 mmol) and bis(acetate)bis(triphenylphosphine)-palladium(II)
(46 mg, 0.06 mmol) were mixed in dry acetonitrile (2 mL) and heated in microwave at 180
deg for 10 min. The reaction mixture was filtered through celite and concentrated. The
crude product was purified by column chromatography on silica (CHCls/hexane 7:3) to
give 4-vinyl-7-methoxy-1-(phenylsulfonyl)-1H-indole, 0.19 g, which was used
immediately in the next step.

This material (0.19 g, 0.61 mmol) was dissolved in dioxane (7 mL), 2,6-lutidine (0.13 g,
1.22 mmol) and OsO4 (23 mg, 0.09 mmol) were added and the mixture was stirred at
ambient temperature for a minute and NalO, (0.51 g, 2.4 mmol) in H,O (ca 1 mL) was
added. The mixture was stirred at ambient temperature for 30 min. CHCl; was added and
the mixture was extracted with 2M aqueous HCI, dried over Na,SOy, filtered and
concentrated to yield 4-Carbaldehyde-7-methoxy-1-(phenylsulfonyl)-1H-indole. The crude
aldehyde was used in the next step without further purification.
4-Carbaldehyde-7-methoxy-1-(phenylsulfonyl)-1H-indole (0.25 g, 0.8 mmol) was
dissolved in methanol (10 mL), boc-piperazine (0.3 g, 1.6 mmol) and NaCNBHj; (64 mg,
0.96 mmol) were added, followed by acetic acid (until pH=5). The reaction mixture was
stirred at ambient temperature for 18 hrs.

The reaction mixture was concentrated and the crude material was purified by column
chromatography on silica (ethyl acetate/heptane 2:1) to give tert-butyl 4-{[7-methoxy-1-
(phenylsulfonyl)-1H-indol-4-yl]methyl } piperazine-1-carboxylate, 0.38 g, which was
immediately used in the next step. tert-Butyl 4-{[7-methoxy-1-(phenylsulfonyl)-1H-indol-
4-yllmethyl} piperazine-1-carboxylate (0.38 g, 0.78 mmol) was dissolved in methanol (1
ml), methanol/conc. HC1 4:1 (1 ml) was added and the reaction mixture was heated in
microwave at 100 deg for 3 min. H,O was added and the mixture was extracted with
CHCl;, the aqueous phase was basified with Na,COj3 and extracted with ethyl acetate,
dried over Na;SQy, filtered and concentrated to give the crude product which was purified
by reversed phase preparative HPLC using ACE Prep UV C8 150x30mm, flow 38 ml/min,
gradient time 8.5 min using the eluent system: water/0.1%TFA and CH3CN (15-45%
MeCN), fractions collected based on UV-signal (254nm). The purest fractions were pooled
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and the acetonitrile was evaporated.Yield: 12 mg (2.5%). Light brown gum. MS
(electronspray; [M+H]+) m/z 386.

Intermediate 44
4-Bromo-1-(phenylsulfonyl)-1H-indole

Sodium hydride (2.8 g, 60%, 70.4 mmol) was washed with heptane to remove the mineral
oil prior reaction. The sodium hydride was mixed with THF (250 mL) and cooled on an ice
bath before 4-bromoindole (4.6 g, 23.5 mmol) was added. The reaction mixture was stirred
for 15 minutes before benzenesulfonyl chloride (6.22 g, 35.2 mmol) was added. The
reaction mixture was stirred at RT ON. Ice and water was added followed by EtOAc. The
phases were separated and the aqueous phase was extracted with EtOAc twice. The
combined organic phases were dried (MgSO4) before the solvent was evaporated. The
obtained crude product was pure enough to be used in the next step. Got 8.52 g of an oil

which solidified on standing, yield 100%. MS (ESI+) for C;4H;oBrNO,S m/z 336 (M+H)".

Intermediate 45

1-(Phenylsulfonyl)-4-vinyl-1H-indole

4-Bromo-1-(phenylsulfonyl)-1H-indole (8.52 g, 25.3 mmol, Intermediate 44) was
dissolved in dry toluene (20 mL) under an N,(g) atmosphere before vinylstannane (16.07
g, 50.7 mmol) and bis[triphenylphosphine)palladium(II) acetate (0.95 g, 1.3 mmol) was
added. The reaction was heated to 110 °C for 16 h cooled the reaction mixture to RT and
filtered the reaction mixture through a celite pad, and evaporated the solvent. Dissolved the
obtained oil in acetonitrile and hexanes, separated the phases. Evaporated the acetonitrile
phase and purified the obtained crude product by flash chromatography using 30% DCM
in hexanes. Isolated 4.4 g of the desired product as a white solid, yield 62%. MS (ESI+) for
Ci6H13NO,S m/z 284 (M+H)™.

Intermediate 46
2-Methyl-1-(phenylsulfonyl)-4-vinyl-1H-indole

1-(Phenylsulfonyl)-4-vinyl-1H-indole (190 mg, 0.7 mmol, Intermediate 45) was weight in
to a pre dried reaction flask and purged with nitrogen gas for 1h. Dry THF (50 mL) was
added and the reaction flask was cooled to ~78 °C before LDA (0.35 mL, 0.7 mmol, 2M)
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was added. The reaction was stirred for 15 minutes before iodomethane (95.2 mg, 0.7
mmol) was added. Allowed the reaction mixture to slowly reach RT ON. Added 1 mL
MeOH and evaporated the reaction mixture on silica. Purified by flash chromatography
using 20% DCM in hexanes. Got 61 mg of a white solid, 30% yield. MS (ESI+) for
C17H15NO,S m/z 298 (M+H)".

Intermediate 47
2-Methyl-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde
2-Methyl-1-(phenylsulfonyl)-4-vinyl-1H-indole-4 (61 mg, 0.2 mmol, Intermediate 46) was
dissolved in dioxane (50 mL) before2,6-lutidine (44 mg, 0.4 mmol) was added. Osmium
tetraoxide (2.61 mg, 0.01 mmol) was added as a solid. Sodium periodate (175 mg, 0.8
mmol) dissolved in the water (6 mL) (warmed to dissolve) was added to the dioxane
solution. The reaction mixture was stirred for 2 h at RT. Water and DCM was added,
separated the phases. Extracted the aqueous phase with DCM 5 times. The combined
organic phases were dried (MgSQ,) and the solvent was evaporated. The crude product
was purified by flash chromatography using 15% DCM in hexanes as eluent. Got 50 mg,
of the product as a violet oil, yield 83%. MS (ESI+) for C;6H;3NO5S m/z 300 (M+H)™.

Intermediate 48

tert-Butyl 4-{[2-methyl-1-(phenylsulfonyl)-1H-indol-4-yl|methyl}piperazine-1-
carboxylate

2-Methyl-1-(phenylsulfonyl)-1H-indole-4-carbaldehyde (94 mg, 0.3 mmol, Intermediate
47) was dissolved in THF (dry) (4 mL) before boc-piperazine (87.7 mg, 0.5 mmol) was
added followcd by acetic acid (188 mg, 3.1 mmol) and sodium triacetoxyborohydride (199
mg, 0.9 mmol) was added. The reaction mixture was heated in microwave for 720 s at 130
°C. The solvent was evaporated, added water and DCM. Separated the phases and
extracted the aqueous phase with DCM twice. The combined organic phases were dried
(MgS04) and the solvent was evaporated. The crude product was purified by preparative
HPLC (30-60). Isolated 110 mg, as an oil, yield 80%. MS (ESI+) for C,sH31N304S m/z 470
(M+H)".

Example 80
2-Methyl-1-(phenylsulfonyl)-4-(piperazin-1-ylmethyl)-1H-indole hydrochloride
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tert-Butyl 4- {[2-methyl-1-(phenylsulfonyl)-1H-indol-4-ylJmethyl} piperazine-1-
carboxylate (110 mg, 0.23 mmol, Intermediat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>