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PYRAZOLE DERIVATIVES USED AS CCR4 RECEPTOR ANTAGONISTS

Field of the Invention

The present invention relates to indazole compounds, processes for their preparation,
intermediates usable in these processes, pharmaceulical compositions containing such

compounds and to their use in therapy.

Backaround of the Invention

Chemokines are believed to play an important role in immune and inflammatory
responses in a number of diseases or conditions  The CC-chemokine receptor 4
{hareafter CCR4) was originally cloned from a basophilic cell line (Fower et al, J. Biol.
Chem.; 270: 19495 1995). Small molecule CCR4 receptor antagonists are known in the
art, with examples of such being described in Andrews et al (Mol. Pharmacol 73: 855,

2008).

Summary of the Invention

In a first aspact of the present invention, there is provided a compound of formula (1) or a

salt thereof, more particuiarly a compound of formula {I) or a pharmaceutically acceptable

salt thereof
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In a second aspect of the prescnt invention, there is provided a pharmaceutical
composition comprising a compound of formula (1) or 2 phamaceulically acceptable salt

thereof and one or more pharmaceutically acceptable carricrs, diluents and excipients,

I a third aspect of the present invention, there is provided a compound of formula (1), or a
pharmaceutically acceptable salt thereof for use in therapy, in particular in the treatment

of a disease or condition for which a CCR4 receptor antagonist is indicated.
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In a fourth aspect of the present invention, there is provided a melhod of reating a
disease or condition for which a CCR4 receptor antagonist is indicated in a subject in
need thereol which comprises administering a therapeulically effective amount of

compound of formula (1) or a pharmaceutically acceptable sait thereof.

In a fifth aspect of the presenl invention, there is provided the use of & compound of
formula (1), or a pharmaceutically acceptable salt thereof in the manufacture of a
medicament for the treatment of a disease or condition for which a CCR4 receptor

antagonist is indicated.

Dietailed Description of the invention

The present invention relates to a compound of formula (1) or a salt thereof
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wherein
R' is selected from the group consisting of (1), (2}, (3) (4) and (5)
(1)  agroup of formula {(a)
@]
N Na
(a)
in which A is selected from the group consisting of (i), (it), (i), (iv), (v}, {vi},
{vii) and (viii)
{i} hydrogen;
{ii} C1nakkyl optionally substituled by one or more -NR*R", -OR®,
-C{OINRTR", -C(O)OR", heterocyclyl, phenyl or heteroaryt groups;
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(i)  Cazcycloalkyl optionally substituted by a -C{O)OR® or —-NR*R”
group;
iv) heterocyclyl optionally subsliluted by one or more Cgalkyl;

vi)  -NR°R";

vii)  phenyl substituted by 3 ~(CH:),C({Q)OH group in which pis 0, 1,2
or 3;or

(viii) —(CH,)C(OYOH

(
(v) haterpary! optionally substiluted by ane or more halogen or Gisalkyl
(
(

(2) a group of formula (h)

in which B is Cysalkyl;
(3)  —C(O)NR'R® or -CH,C(OWNR*R";
(4)  —S(O):NR'RY
(5)  Cyralkoxy optionally substituted by NR'R";

R® R” and R®are indepundently hydrogen or Cysalkyl:

R? is halogen, Cisatkyl, CFs, hydroxy or Ci.salkoxy;

R is halogen, CFa, hydroxy, Cisalkoxy, CR'R™OH or CHF; in which R® and R® are
independently hydrogen or melhyl;

Rtis hydrogen, halogen, Cygalkyl or CFa;

R"and R" are independently hydrogen, halogen or Cygalkyl; and

nisO0or1.

In one embodiment the invention relates to a compound of formula (1) or a sall thereof
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R'is selected from the group consisting of (1), (2), (3) (4) and (5)

5 1)
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a group of formula (a)

)
“"“".rr'\\ ,.K
i
H A

(a)

in which A is selected from the group consisting of (i), (i), {lii}, (iv), (v) and

(vi):
(i) hydrogen;
(i) Crealkyl optionally substituted by one or more -NR®R”, -OR",

-C(OINR'R", -C(O)ORE, heterocyclyl, phenyl or heteroaryl groups;

iii) Caycycloalkyl optionally substituled by a —NR*R" group;

v) heteroaryl optionally substituted by one or more halogen or Gy salkyl

(
(iv) heterocyclyl optionally substituted by one or mare Cygalkyl;
(
(vi) -NR'R"

a group of formula (b)

. 0

\\\_._,..--"'\Nmé(f

H fj B
O

(b)

it which B is Csgalkyl;

~C(OINRR?;
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(4)  -S(O)NRR";
(8)  Cisalkoxy oplionally substituted by NR*R";

R*, R" and R® are independently hydrogen or Cisalkyl;

R* is halogen, Cisalkyl, CFa, hydroxy or Cisalkoxy;

R*is halogen, CFs, hydroxy, Cysalkoxy, GH;OH or GHF,

R'is hydrogen, halogen, Ciealkyl or CFs;

R®and R"are independently hydrogen, halogen or Csalkyl; and

nis0or .

In one embodiment the R group is substituted at the meta posilion (3 posilion).

In one embodiment R' is a group of formula (a) in which A is Cygalkyl such as methyl,

ethyl, isopropyl or t- butyt,

In a further embodiment R' is a group of formula (&) in which A is Cygalkyl substituted by
one or more —NR*R” (such as NH; NHMe or NMes), -OR® (such as OH or OMe),
-G(O)INR'R® (such as G{O)NHg), -C(O)OR® (such as C(OYOH or C(Q)OMe), pyrrolidinyi,

phenyl or imidazolyl.

In a yet further embodiment R' is a group of formula (a) in which A is a heterocyclyt

selected from the group consisting of pyrrolidinyl, piperidinyl and morpholinyl.

In a vet further embodiment R is a group of formula (a) in which A is a heteroaryl selected

from the group consisting of furyl, imidazolyl, pyrazolyl and oxazolyl.

in one embodiment, when n is 1 R? is selected from the group consisting of haiogen (such

as flugrine or chlorine), C.salkyl (such as methyl) or Cysalkoxy (such as methoxy).

In one embodiment R* is halogen {such as fluorine), hydroxy or C,,alkoxy (stch as

methoxy). In a further embodiment R” is mathoxy.

In one embodiment R is hydrogen or flucrine.
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In one embodiment R® and R® are independently hydrogen, halogen {such as chiorine) or

Crgalkyl (such as methyl). In a further embodiment R” is chlorine and R® is hydrogen.
In one embodiment R®, R® and R® are independently hydrogen or methyl.

In a particular embodiment the present invention provides for compounds of formula (la)

or a salt thergof
0
A 'f\%\‘@\
2 Cl
Y 5

N
N

=
(la)

in which R and R® are as defined above.

While the embodiments for each variable have generally been listed above separately for
each variable this invention includes those compounds in which several or each
embadiment in formula (1) is selected from each of the embodiments listed above.
Therefore, this invention is intended to include all combinations of embodiments for each

variable describad hereinabove including salts thereof.

Specific compounds according to the invention include Examples 1 - 166 as described

herein or a salt thereof.

Particular compounds according to the invention are
N-[(3-{[3-{[(5-Chlaro-2-thienyhsufonytlamino}-4-(methyloxy)-1H-indazol-1-
viimethyllphenylimethyljacetamide,
N{3-{[3-{[{ 5-chlora-2-thienyl)sulfonyl]lamino}-4-(methyloxy)- 1 H-indazol-1-
yimathyliphenylimethyil-3-maorphelinecarhoxamide,
N-=[(3~{{3-{[(5-Chlaro-2-thienyl}sufonylfamino}-4-(methyloxy)-1F-indazol-1-
yiimethyllphenylmethyl}-2-hydroxy-2-methylpropanamide
N-[(3-{13-{[{5-Chloro-2-thienyl}sulfonyllamino}-4-(methyloxy)-1H-indazol- 1-
vilmethyl}phenylimethyll-2-hydroxypropanamide,
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(28)-N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy -1 H-indazol-1-
yljmethyllphenyl)methyt}-2-hydroxypropanamide

or a salt thereof,

Throughout the present specification, unless otherwise stated:

the term "halogen" is used to describe a group selected from fluorine, chlorine or
bromine;

the term " Cigalkyl" is used to describe a group or a part of the group comprising a
lingar or branched alkyl group containing from 1 to 6 carbon atoms respectively.
Suitable examples of such groups include methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, t- butyt, pentyl and hexyl,

the term " Cy.salkoxy” is used 1o describe a group or a part of the group comprising
a linear or branched alkyl group containing from 1 to 6 carbon atoms. Suitable
examples include methoxy, sthoxy, propoxy, isopropoxy, n-butoxy, isobutoxy, t-
butoxy, pentoxy or hexoxy,

the term “heterocyclyl” or “heterocyclyl ring” is used to describe a saturated 4 — 7
membered monocyclic ring containing one or two heteroatoms selected from
nitrogen, oxygen or sulphur. Suitable examples include azatidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl and tetrahydropyranyl;

the term "heteroaryl” is used to describe an aromatic or @ benzofused aromatic
ring conlaining 1 to 3 heteroatoms sclected from oxygen, nilrogen and sulphur,
Suilable examples of such aromatic rings include thienyl, furyl, pyrrolyl, triazolyl,
imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, isothiazolyl, isoxazolyl, thtadiazolyl,
pyrazolyl, pyrimidyt, pyridazinyl, pyrazinyl and pyridyl. Suitable examples of such
benzofused aromatic rings include quinolinyl, isoquinolinyl, indolyl, benzofuryl,
benzolhienyl, benzimidazolyl, benzoxazolyl;

the term "Caizcycloalkyl’ is used to describe a non aromatic carbocyclic ring
containing at least three and at most seven carbon atoms. Examples of Gy

soycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

it will be appreciated that the present invention covars compounds of formula (1) as the

free base and as salts thereof, for example as a pharmaceutically acceptable salt therecf.

In one embodiment the invention relates to compounds of formula (1) or a

pharmagceutically acceptable salt thereof,
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Because of lheir polential use in medicine, salts of the compounds of formula (I) are
desirably pharmaceutically acceptable. Suitable pharmaceutically acceptable saits can
include acid or base addition salts. For a review on suitable salls see Berge et al., J.
Pharm. Sci., 66:1-19, (1977). Typically, a pharmaceutically acceplable salt may be readily
prepared by using a desired acid or base as appropriate. The resultant salt may
precipitate from solution and be collected by filtration or may be recovered by evaporation

of the solvent.

A pharmaceutically acceplable base addition salt can be formed by reaction of a
compound of formula (1) with a suitable inorganic or organic base, (e.g. triethylamine,
ethanolamine, triethanolamine, choline, arginine, lysine or histidine), oplionally in a
suilable solvent, to give the base addition salt which is usually isolated, for example, by
crystallisation and fillration. Fharmaceutically acceplable base salts include ammonium
salts, alkali melal salts such as those of sodium and potassium, alkaline earlh metal salts
such as those of calcium and magnesium and salts with organic bases, including salts of
primary, secondary and terliary amines, such as isopropylamine, diethylamine,

ethanolamine, trimethylamine, dicyclohexyl amine and N-methyl-D-glucamine.

A pharmaceutically acceptable acid addition salt can be formed by reaction of a
cornpound of formula (I} with a suitable inorganic or organic acid (such as hydrobromic,
hydrochloric, sulphuric, nitric, phosphoric, succing, maleic, acetic, propionic, fumaric,
citric, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic, p-toluenesulfonic,
benzenesulfonic, methanesulfonic, ethanesulfonic, naphthalenesulfonic such as 2-
naphthalenesulfonic, or hexanoic acid), optionally in a suitable sclvent such as an organic
solvent, to give the salt which is usually isolated for example by crystallisation and
filtration. A pharmaceutically acceplable acid addition salt of a compound of formula (1)
can comprise or be for example a hydrobromide, hydrochloride, sulfate, nitrate,
phosphate, succinate, maleate, acetate, propionate, fumarate, citrate, tartrate, lactale,
benzoate, salicylate, glutamate, aspartate, p-toluenesulfonate, benzenesulfonate,
methanesulfonate, ethanesulfonate, naphthalenesulfonate {e.g. 2-naphthalenssuifonate)

or hexanoate salt.

Other non-pharmaceutically acceptable salls, e.g. formates, oxalates or trifluoroacetates,
may be used, for example in the isolation of the compounds of formula (1), and are

included within the scope of this invention.
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The invention inclides within ils scope all possible stoichiometric and non-stoichiometric

forms of the salts of the compounds of formula (1).

1t will be appreciated that many organic compounds can form complexes with solvents in
which they are reacted or from which they are precipitated or crystalized. These
complexes are known as “solvates”. For example, a complex wilh waler is known as a
“hydrate”. Solvents with high beiling poinls and/or capable of forming hydrogen bonds
such as waler, xylene, N-methyl pyrrolidinone, methanol and ethanol may be used to form
solvates. Methods for identification of solvates include, but are not limited to, NMR and
microanalysis. Solvates of the compounds of formula (I} are within the scope of the

invention.

The invention includes within its scope all possible stoichiometric and non-stoichiometric

forms of the solvates of the compounds of formula ().

The compounds of formula (1) may be in crystalline or amorphous form. Furthermore,
some of the crystalline forms of the compounds of formula (I) may exist as polymorphs,
which are included within the scope of the present invention. Polymorphic forms of
compounds of formula {l) may be characterized and differentiated using a number of
conventional analytical techniques, including, but not limited to, X-ray powder diffraction
(XRPD) patterns, infrared {IR) spectra, Raman spectra, differential scanning calorimetry
(DSC), thermogravimetric analysis (TGA) and solid state nuciear magnetic resonance
(SSNMR).

Certain of the compounds described herein may comain one or more chiral atoms so that
optical isomers, e.g. — enantiomers or diasterecisomers may be formed. Accordingly, the
present invention encompasses all isomers of the compounds of formula (1) whether as
individual isomers isolated such as to be substantially free of the other isomer (i.e. pure)
or as mixtures (i.e. racemates and racemic mixtures). An individual isomer isolated such
as to be substantially free of the other isomer {i.e. pure} may be isclated such that less
than 10%, particularty less than about 1%, for example less than about 0.1% of the other

isomer is present,

Separation of isomers may be achieved by conventional techniques known to those

skilled in the art, e.g. by fractional crystallisation, chromatography or HPLC.
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Certain compounds of formula (1) may exist in one of several tautomeric forms. 1t will be
understood that the present invention encompasses all tautomners of the compounds of
formula 1) whether as individual taulomers or as mixtures thereof.

tH will be appreciated from the foregeing that included within the scope of the invention are
solvates, hydrates, complexes, isomers and polymorphic Torms of the compounds of

formula (1) and salts thereof.

The compounds of the invention may be made by a variety of methods, including slandard
chemistry. Any previously defined variable will continue to have the previously defined
meaning unless ctherwise indicated. [llustrative general synthefic methods are set out
below and then specific compounds of the invention are prepared in the working

Examples.

The present invention furiher provides for a process for the preparation of a compound of

formula (1) or a salt thereof which comprises a process selected from (a), (b}, {c¢) or (d) in

which:
a involves reacting a compound of formula or a salt thereg
{a) invol ti d aof f la (Ii) It th f
Rb
Q
R3 H \\ .
—5 |26
N \\_é %
8] 5
\N
s
o (R2),
H.N
{1

in which R* - R® and n are as hereinbefore deflined wilh a compound of formula (flla),

(IHb), (i) or (HId) or a protected derivalive thercof

10
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LG flA
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(Il1a) {ilb) (Ilic) (tid)
in which A is as hereinbefore defined;

» and optionally thereafter de-protecting the resulting product;

5 (b) involves reacting a compound of formula (IV) or a protected derivative thereof
RS
b
R M Re
\!
O 8
N\
N
’
N
R4 H
(V)

in which R* — R® are as hereinbefore defined with a compound of formula (Va) or (Vby)

Hal HC
4 Rg n
(R2), )
R
R
(Va} {Vb)
10
in which R', R? and n are as hereinbefore defined and Hal is halogen;
» and optianally thereafter de-protecting the resulting product,
{€) invelves reacting a compound of formula (V1)
15
RS
NH,,
N N
N/
me (R?),
R'l

11
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(Vi)

in which R' — R* and n are as hereinbefore defined wilh a compound of formula (Vil)

(VI
in which R® and R® are as hereinbefore defined and Hal is halogen;

{d) invalves converting a compaund of formula (f) or a sall thereof into a further

compound of formula (1) or a salt thereof,

Process (a)

The compounds of formula (1) and carboxylic acid of formula (llla) are reacted under
amide forming conditions that arc familiar to those skilled in the art. Such reactions may
be carried out in a suitable arganic solvent (e.g. DMF or acetonitrile) with a base (e.g.
DIPEA or tricthylamineg) in the presence of a suilable activating group (e.g. HATU or
TBTU).

The compounds of formula (1) and carboxylic acid of formula (llla) may also be reacted in
the presence of an activating reagent such as 1-chloro N,N,2-trimethyl-1-propen-1-amine
it a suitable organic solvenl (e.g. THF or dichloromethane) with a suitable base (s.g.
DIFEA or triethylamine). Such methodology is described in Schmidt et al (Synthasis,
1988, 475).

Suitable examples of the compounds of formula (llib) are acid chlorides or acid
anhydrides (i.e. in which leaving group LG® is C! or OC(O)R). The reaction belween
compounds of formula (1) and formula (lilb) is typically carried oul in an inert organic
solvent (such as tetrahydrofuran, DMF, chloroform or dichloromethans) at ambient or
lower temperature, oplionally in lhe presence of a suitable base e.g. an organic base
(such as trislhylamine or diisopropylethylamine), an alkali metal carbonale (such as
potassium carbonate) or an alkali metal hydrogen carbonale (such as sodium hydrogen

carbonata).

12
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Suitable examples of lhe compounds of formula (Ilic) are those in which leaving group
.G is chloro. The compounds of formula (1) and formula (lllc) are typically reacted in a
suitable solven!l (such as tetrahydrofuran or dichloromethane) in the presence of a

suitable base (such as triethylamine or pyridine).

The compounds of formula (11} and formula (Itld) are typically reacled in a suitable organic

solvent (e.g. dichloromethane) in {he presence of a suitable amine (e.g. tristhylamine).

it will be appreciated that in the reaction of a compound of formula (1) and a compound of
formula (I} it may be advantagecus to protecl one or more functional groups of the
compounds of formula (). Exarnples of protecting groups and the means for their
removal can be found in T. W. Greene 'Protective Groups in QOrganic Synthesis’ (3™
edition, J. Wiley and Sons, 1999). Suitable amine protecling groups include acyl (e.g.
acetyl, carbamate (e.g. 2'2.2-lrichloroethoxycarbonyl, benzyloxycarbonyl or t-
butoxycarbonyly and arvlalkyl (e.q. benzyl), which may be removed by hydrolysis (e.g.
using an acid such as hydrochioric acid in dioxane or trifluoroacetic acid in
dichloromethane) or reductively (e.g. hydrogenclysis of a benzyl or benzyloxycarbonyl
group or reductive removal of a 22", 2-trichloroethaxyecarbonyl group using zinc in acetic
acid) as appropriate. Other suitable amine protecting groups include trifluoroacetyl (-

COCF2) which may be removed by base catalysed hydrolysis,

Compounds of formula (It} may be prepared by methods described herein. By way of
illustration, a representative compound of formula (1) {i.e. in which n is 0, R" and R® are
hydrogen, R® is chloro and R? is methoxy) can be prepared by methods described in

Scheme 1.

Scheme ]

13
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Reagents and candltlons: a) NH,NH,.H,Q, T-bulanal, reflux, 82%; b) KOM, DMBO,

3-cyancbenzyl chlaride, B0%; ¢) G-chlore-2-ihlaphanesulfonyl chicride, pyridine, 85%:;
d) 1M LIAIH, solution in ethar, THE, 2M HCL, MeOH, 77%

The compounds of formula {HI}(a) - (d) can be obtaired from commercial sources.

Process (b)

For compounds of formula (Va) a suitable Hal group is chiorine, bromine, iodine
particularly chlorine. Typically the compounds of formula (IV) is in the form of a protected
derivative thereof (e.g. using a silyl ether such as - (frimethylsilyl)ethoxy)methyl (SEM)
as a protecting group). The alkylation reaction between the protected derivatives of the
compounds of formula (V) and the compounds of formula (Va) may be carried out under
microwave irradiation in an inert organic solvent (such as DMF) at ambient or elevated
temperature, optionally in the presence of a suitable base such as potassium or cagsium
carbonate. Tha silyl ether protecting group can be removed from the product thus formed
by standard procedures such as by reaction with tetra-n-butylammeonium fluoride (TBAF)

in a suitable solvent such as THF.

The reaction batween the compounds of formula (IV) and (Vb) may be carried out using
conditions of the Mitsunobu reaction which are familiar to those skilled in the art. The

compounds of formula (IV) are typically in the form of a protecied derivative thereof (e.g.

14
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using a sulphonamide protecting group). Typically the reaction is carried out using
lriphenylphosphine with an azedicarhoxylate compound (such as TBAD, DIAD or DEAD)
i a suitable organic solvent (such as THF or DMF). The sulphonamide protecting group
may be removed from the product thus formed by treatment with sodium hydroxide in

methanol.

Compounds of formula (IV) or a protected derivative thereofl may be prepared by methods
described herein. Compounds of formula (Va) or (Vb) are either commercially available or

can be prepared by methods described herein.

Process (c)

The reaction between a compound ol formula (V1) and (Vll) is typically carried out in a

suitable organic solvent (such as pyridine).

Compounds of formula (Vi) may be prepared by methods described herein. By way of
illustration, a representative compound of formula (V1) {i.e. in which n is 0, R" is hydrogen,
R?*is methoxy and R' is C(O)NH:) can be prepared by methods described in the Scheme
2.

Scheme 2
o
1)l NH, -
H?
B
o K,CO, N
™0 N DMF.iL 5
@f‘ 0 ]
N N
NI
N 2 My H,. H,O
EtOH, rt
H_ N (9}

7

Suitabla compounds of formula (VI1) e.g. 5-chloro-2-thiophenesulfonyl chioride, 5-rmethyl-
2-thiophenesulfonyl chloride and &-bromo-2-thiophenesulfonyl chloride are commercially

available,

Process (d
it will be appreciated that certain compounds of formula (1) may be reacted to form further

compounds of formula (). For example, compounds in which R® is C,zalkoxy (such as

15
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methoxy) can be converted into the corresponding compounds in which R* is hydroxy by
reaction with a demethylating agent (such as boron tribromide) in a suitable organic

solvent (such as DCM).

it will be appreciated that in any of the routes (a) to (d) described above, the precise order
of the synthetic steps by which the various groups and moieties are introduced into the
molecule may be varied. |t will be within the skill of lhe practilioner in the art to ensure
that groups or moieties introduced at one stage of the process will not be affected by
subsaquent transformations and reactions, and to select the order of synthetic steps

accordingly.

in a further aspect of the present invention there is provided a compound of formula (1) or

a salt thereof.

Certain compounds of formulae (IV) and (V1) are also believed to be novel and therefore

form a yet further aspect of the invention.

The compounds of formula (1) and salts thereof are believed to be inhibitors of CC
chemokine receptor activity, parlicularly CCR4 receptor activity, and thus have potential

utility in the treatment of diseases or conditions for which a CCR4 compound is indicated.

The present invention thus provides a compound of formula (1) or a pharmacmuﬁcally
acceptable salt thereof for use in therapy. The compound of formula {I) or
pharmaceutically salt thereof can be for use in the treatment of a disease or condition for

which a CCR4 receptor antagonist is indicated.

The present invention thus provides a compound of formula (1) or a pharmaceutically
acceptable salt thereof for use in the treatment of a disease or condition for which a CCR4

receptor antagonist is indicated.

Alsa provided is the use of a compound of formula (1) or a pharmaceutically acceptable
salt thereof in the manufacture of a medicament for the treatment of a disease or

condition for which a CCR4 receptor antagonist is indicated.

Also provided is a method of treating a disease or conditions for which a CCR4 receptor
antagonist is indicated in a subject in need thereof which comprises administering a
16
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therapeutically effective amount of compound of formula (I) or a pharmaceutically

acceptable salt thereof.

Suitably the subject in need thereol is a mammal, particularly a human.

As used herein, the term "effective amounl" means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a lissue, system,
animal or human that is being sought, for instance, by a researcher or clinician.
Furlhermore, the term “lherapeutically effective amount” means any amount which, as
compared to a corresponding subject who has not received such amount, results in
improved treatment, healing, prevenlion, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a disease or disorder. The term also

includes within its scope amounts effective to enhance normal physiological function.

CCR4 anlagonists are believed to be useful in the treatment of a variety of diseases or
conditions such as immuncregulatory, inflammatory andfor aliergic diseases. Examples
include: asthma, chronic obstructive pulmonary disease (COPD) including chronic
bronchitis and emphysema, idiopathic pulmonary fibrosis, atopic or contact dermatitia,
urticaria, allergic rhinitis (seasonal or perennial), vasomotor rhinitis, nasal polyps, allergic
conjunctivitis, vernal conjunctivitis, occupational conjunctivitis, infective conjunctivitis,
eosinophilic syndromes, eosinophilic granuloma, psoriasis, rheumatoid arthritis, uicerative
colitis, Crohn's disease, thrombasis, reperfusion injury of the myocardium and brain,
chronic: glomerulonephritis, sepsis, adult respiratory distress syndrome, multiple sclerosis,

mernory impairment (including Alzheimer's disease), pain and cancer.

CCR4 antagonisis are also believed to useful in the treatment of diseases or conditions
such as allergic bronchopulmonary aspergillosis, allergic fungal sinusitis, severe asthma
with fungal sensitization and diseases involving a pathogenic role for fungi including

invasion or colonisation (such as invasive aspergillosis, aspergilloma or candidiasis)

The term “disease or condition for which a CCR4 inhibilor is indicated”, is intended to

include any or all of the above disease states.

in one embadiment the disease or condition for which a CCR4 inhibitor is indicated is

selected from asthma, COPD, rhinitis, idiopathic puimonary fibrosis, psoriasis and contact
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dermatitis. In a particular emdodiment the disease or condition for which a CCR4 inhibitor

is indicated is asthma.

While it is possible that for use in therapy, a compound of formula (I) as well as
pharmaceutically acceptable salls thereol may be administered as the raw chermical, it is

commeon to presanl lhe active ingredient as a pharmaceutical composition.

The present invention therefore provides in a further aspect a pharmaceutical composition
comprising a compeund of formula (1) or a pharmaceutically acceptable salt and one or
more or pharmaceutically acceptable carriers, diluents and/or excipients. The compounds
of the formuta (1) and pharmaceutically acceptable salts, are as described above. The
carrier(s), diluent(s) or excipient(s) must be acceplable in lhe sense of being compalible
with the olher ingredients of the composition and not deleterious to the recipient therecof.
in accordance with ancther aspect of the invention therg is also provided a precess for the
preparation of a pharmaceutical composition including admixing a compound of lhe
formula (1}, or a pharmaceutically acceptable salt thereof, with one or more
pharmmaceutically acceptable carriers, diluents or excipients.  The pharmaceutical
gomposition can be for use in the treatment of any of the conditions described herein.

Further provided is a pharmaceutical composition for the treatment of diseases or
conditions for which a CCR4 inhibitor is indicated comprising a compound of formula (1) or

a pharmaceutically acceptable salt thereof.

Further provided is a pharmaceutical composition comprising 0.05 to 1000mg of a
compound of formula (1) or a pharmaceulical salt theracf and 0.1 to 2g of one or more

pharmaceutically acceptable carriers, diluents or excipients.

Since the compounds of formula (1) are intended for use in pharmaceulical compositions it
will he readily understood that they are each preferably provided in substantially pure
form, for example, at least 60% pure, more suitably at least 75% pure and preferably at

least 85% pure, especially at least 98% pure (% in a weight for weight basis).

Pharmaceutical compositions may be presented in unit dose forms containing a

predetermined amount of active ingredient per unit dose. Preferred unit dosage

compositions are those containing a daily dose or sub-dose, or an appropriate fraction

thereof, of an active ingredient.  Such unit doses may therefore be administered more

than once a day. Preferred unit dosage compositions are those containing a daily dose or
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sub-dose (for administration more than once a day). as herein above recited, or an

appropriate fraction thereof, of an active ingredient.

Pharmaceutical compositions may be adapted lor administration by any appropriate route,
for example by the oral (including buccal or sublingual), rectal, inhaled, intranasal, topical
(including buccal, sublingual or transdermal), vaginal or parenteral {including
subcutaneous, intramuscular, intravenous or intradermal) route. Such compositions may
be prepared by any method known in the arl of pharmacy, for example by bringing into

association the aclive ingraedient wilh the carrier(s) or excipient(s).

in one embodiment the pharmaceutical composition is adapted for oral adminisiration.

Pharmaceulical compositions adapted for oral administration may be presented as
discrete units such as capsules or tablets; powders or granules; solulions or suspensions
in aqueous or non-aqueous liquids; edible loams or whips; or cil-in-water liquid emulsions

or water-in-oil liquid emulsions.

For instance, for oral administration in the form of a tablet or capsule, the active drug
component can be combined with an oral, non-toxic pharmaceutically acceptable inert
carrier such as ethanol, glycerol, water and the like. Powders suitable for incorporating
into tablets or capsules may be prepared by reducing the compound to a suitable fine size
(e.g. by micranisation) and mixing with a similarly prepared pharmaceutical carrier such
as an edible carbohydrate, as, for example, starch or mannitol. Flavoring, preservative,

dispersing and coloring agent can also be present.

Capsules may be made by preparing a powder mixture, as described above, and filling
formed gelatin sheaths. Glidants and lubricants such as colloidal silica, tale, magnesium
stearate, calcium stearate or solid polysthylene glycol can be added to the powder
mixture before the filling operation. A disintegrating or solubilizing agent such as agar-
agar, calcium carbonate or sodium carbonale can also be added to improve the

availability of the medicament when the capsule is ingested.

Moreover, when desired or necessary, suitahle hinders, glidants, lubricants, sweetening

agents, flavours, disintegrating agents and coloring agents can also be incorporated into

the mixtura. Suitabie hinders include starch, gelatin, natural sugars such as glucose or

bata-lactose, corn sweeleners, natural and synthetic gums such as acacia, tragacanth or
19



1)

15

20

25

30

sodium  alginate, carboxymethylcellulose, polyelhylene glycol, waxes and the like.
Lubricants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoale, sodium acetate, sodium chloride and the kke.
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan
gum and the like. Tablets are formulated, for example, by preparing a powder mixlure,
granulating or slugging, adding a lubricant and disintegrant and pressing into tablets. A
powder mixture is prepared by mixing the compound, suitably comminuted, with a diluent
or base as described above, and optionally, with a binder such as carboxymethylcellulose,
an aliginale, gelalin, or polyvinyl pyrrolidong, a solution retardant such as parallin, a
resorption accelerator such as a quaternary salt and/or an absorption agent such as
bentonite, kaolin or dicalcium phosphate. The powder mixture can be granulated by
wetting with a binder such as syrup, starch paste. acadia mucilage or solutions of
cellulosic or polymeric materials and forcing through a screen. As an alternative to
granulating, the powder mixture can be run through the tablet machine and the result is
imperfectly formed shugs broken into granules. The granules can be lubricated to prevent
sticking to the tablet forming dies by means of the addition of stearic acid, a stearate salt,
talc or mineral oil. The lubricated mixture is then compressed into tablets. The
compounds of the present invention can also be combined with a free flowing inert carrier
and compressed into tablets directly without going through the granulating or slugging
steps. A clear or opaque protective coating consisting of a sealing coat of shellag, a
coating of sugar or polymeric material and a polish coating of wax can be provided.

Dyestuffs can be added to these coatings to distinguish different unit dosages.

Oral fluids such as solution, syrups and elixirs can be prepared in dosage unit form so that
a given quantity containg a predetermined amount of the compound. Syrups can be
prepared by dissolving the compound in a suitably flavored agueous solution, while elixirs
are prepared through the use of a non-toxic alcoholic vehicle. Suspensions can be
formulated by dispersing the compound in a non-toxic vehicle.  Solubilizers and
emulsifiers such as ethoxylated isostearyl alcohols and polyoxy ethylene sarbitol ethers,
preservatives, flavor additive such as peppermint oil or natural sweeteners or saccharin or

other artificial sweeteners, and the like can also be added.

Where appropriate, dosage unit composilions for oral administration can be
microencapsulated.  The formulation can also be prepared to prolong or sustain the
release as for exampte by coating or embedding particulate material in polymers, wax or
the like.
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The compounds of the invention can also be administered in the form of iposome delivery
systems, such as small unilamellar vesicles, large unilamellar vesicles and multilamellar
vesicles. Liposomes can be formed from a variety of phospholipids, such as cholesterol,

stearylamine or phosphatidylcholines.

Pharmaceutical compositions adapted for transdermal adminislration may be presented
as discrete patches intended to remain in intimale contact with the epidermis of the

recipierd for a prolonged period of time.

Pharmaceutical compositions adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays,

aerosols or oils,

For treatmenls of the eye or other external lissues, for example mouth and skin, the
compositions are preferably applied as a topical cintrnent or cream. When formulated in
an oimlment, the active ingredient may be employed with sither a paraffinic or a water-
miscible ointment base. Alternatively, the active ingredient may be formulated in a cream

with an oil-in-water cream base or a water-in-oil base.

Pharmaceutical compositions adapted for topical administrations to the eye include eye
drops wherein the active ingredient is dissolved or suspended in a suitable carier,

especially an agueous solvent.

Pharmaceutical compositions adapted for topical administration in the mouth include

lozenges, pastilles and mouth washes.

Pharmaceutical compositions adapted for rectal administration may be presented as

sUppositories or as enemas.

Dosage forms for nasal or inhaled administration may conveniently be formulaled as

aarosols, solutions, suspensions, gels or dry powders.

For compositions suitable and/or adapted for inhaled administration, it is preferred that the

compound of the invention is in a particle-size-reduced form, and more preferably the

size-reduced form is abtained or obtainable by micronisation. The preferable particle size
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of the size-reduced {e.g. micronised} compound or salt is defined by a D50 value of about

0.5 to about 10 microns (for example as measured using laser diffraction).

Aerasol formulations, e.g. for inhaled administralion, can comprise a solution or fine
suspension of the active substance in a pharmaceutically acceptable agueous or non-
aqueous solvent. Aerosol formulations can be presented in single or multidose quantities
in sterile form in a sealed container, which can take the form of a cartridge or refill for use
with an atomising device or inhaler. Alternatively the sealed container may be a unitary
dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted with a
metering valve (metered dose inhaler) which is intended for disposal once the contents of

the conlainer have been exhausted.

Where the dosage form comprises an aerosol dispenser, it preferably contains a suitable
propellant under pressure such as compressed air, carbon dioxide or an organic
propellant such as a hydrofluorocarbon (HFC). Suitable HFC propellants include
1,1,1,2,3,3,3-heptaflucropropane and 1,1,1,2-tetralluoroethane. The asrosol dosage
forms can also take the form of a pump-atomiser. The pressurised aerosol may contain a
solution or & suspension of the active compound. This may require the incorporation of
additional excipients e.g. co-solvents and/or surfactants to improve the dispersion
characteristics and homogeneity of suspension formulations. Solution formulations may
also require the addition of co-solvents such as ethanol. Other excipient modifiers may
also be incorporated to improve, for example, the stability and/or taste and/or fine particie

mass characteristics (amount and/or profile) of the formulation.

For pharmaceutical compositions suitable and/or adapted for inhaled administration, the
pharmaceutical composition may be a dry powder inhalable composition. 3uch a
composition can comprise a powder base such as lactose, glucose, trehalose, mannitol or
starch, the compound of formula (I} or salt thereof (preferably in particle-size-reduced
form, e.g. in micronised form}, and optionally a performance modifier such as L-leucine or
another amino acid andf/or metals salts of stearic acid such as magnesium or calcium
stearate. Preferably, the dry powder inhalable composition comprises a dry powder blend
of lactose and lhe compound of formula () or salt thereof. The lactose is preferably
lactose hydrate e.g. lactose monohydrate and/or is preferably inhalation-grade andfor
fine-grade lactose. Preferably, the particle size of the lactose is defined by 90% or more
(by weight or by volume) of the lactose particles being less than 1000 microns
(micrometras) (e.g. 10-1000 microns e.g. 30-1000 microns) in diameter, and/or 50% or
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more of the lactose particles being less than 500 microns (e.g. 10-500 microns) in
diameter. More preferably, the particle size of the lactose is defined by 90% or more of the
lactose particles being less than 300 microns (g.g. 10-300 migrons e.g. 50-300 microns) in
diameter, and/or 50% or rmore of the laclose parlicles being less than 100 microns in
diameler. Oplionally, the particle size of the lactose is defined by 90% or more of the
lactose particles being tess than 100-200 microns in diameter, and/or 50% or more of the
lactose particles being less than 40-70 microns in diameter. Most importantly, it is
preferable that about 3 to about 30% (e.g. about 10%) (by weight or by volume) of the
parlicles are less than 50 microns or less than 20 microns in diameter. For example,
without limitation, a suitable inhalation-grade lactose is E9334 lactose (10% fines)
{Borculo Domo Ingredients, Hanzeplein 25, 8017 JD Zwolle, Netherlands).

Optionally, in particular for dry powder inhalable compositions, a pharmaceutical
composition for inhaled administration can be incorporated into a plurality of sealed dose
containers (e.g. conlaining lhe dry powder composilion} mounled longiludinally in a strip
ar ribbon inside a suitable inhatation device. The container is ruplurable or peel-openable
orn demand and the dose of e.g. the dry powder composition can be administered by

inhalation via the device such as the DISKUS TM device, marketed by GlaxoSmithKline.

The DISKUS TMinhatation device is for example described in GB 2242134 A, and in such
a device at least one container for the pharmaceutical compaosition in powder Torm (the
container or containers preferably being a plurality of sealed dose containers mounted
longitudinally in a strip or ribbon) is defined between two members peelably secured to
one anolther; lhe device comprises: a means of defining an opening stalion lor the said
corntainer or containers; a means for peeling the members apart at the opening station to
open the container; and an outlet, communicating with the opened container, through
which a user can inhale the pharmaceulical composilion in powder form from the opened

container.

The compounds of the invention thereof may be formulated as a fluid formulation for
delivary from a fluid dispenser, for example a fluid dispenser having a dispensing nozzle
or dispensing orifice through which a metered dose of the fluid formulation is dispensed
upan the application of a user-applied force to a pump mechanism of the fluid dispenser.
Such fluid dispensers are generally provided with a reservoir of multiple metered doses of
the fluid formulation, the doses being dispensable upon sequential pump actuations. The

dispensing nozzle or orifice may be configured for insertion into the nostrils of the user for
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spray dispensing of the fluid formulation inlo the nasal cavity. A fluid dispenser of the
aforementioned lype is described and illustrated in W0-A-2005/044354, the entire conlent
of which is hereby incorporated herein by reference. The dispenser has a housing which
houses a Tluid discharge device having a compression pump mounted on a contfainer for
containing a fluid formulation. The housing has at least one finger-operable side lever
which is movable inwardly with respect to the housing to cam the container upwardly in
the housing to cause the pump to compress and pump a melered dose of the lormulation
oul of a purmp stem through a nasal nozzle of the housing. A particularly preferred fluid
dispenser is of the general type illustrated in Figures 30-40 of WO-A-2005/044354,

Pharmaceulical compositions adapted for vaginal administration may be presented as

pessaries, tampons, creams, gels, pastes, foams or spray formulations.

Pharmaceutical compositions adapted Tor parenteral administration include agueous and
non-agqueous  sterile injection solutions which may contain  anti-oxidants, buffers,
bacteriostats and solutes which render the composition isotonic with the blood of the
intended recipient; and aqueous and non-agueous sterile suspensions which may include
suspending agents and thickening agenls. The compositions may be presented in unit-
dose or multi-dosa containers, for example sealed ampoules and vials, and may be stored
in a fresze-dried (lyophilized) condition requiring only the addition of the sterile liquid
carrier, for example water for injections, immediately prior to use. Extemporaneous
injection solutions and suspensions may be prepared from sterile powders, granules and

tablets.

A therapeutically effective amount of a compound of the present invention wilt depend
upon a number of factors including, for example, the age and weight of the subject, the
precise condition requiring treatment and its severity, the nature of the formulation, and
the route of administration, and will ultimately be at the discretion of the attendant
physician or veterinarian. In the pharmaceutical composition, each dosage unit for oral or
parenteral administration preferably containg from 0.01 to 3000 mg, more preferably 0.5 to
1000 mg, of a compound of the invention calculated as the free base. Each dosage unit
for nasal or inhaled administration preferably containg from 0.001 o 50 mg, more
prefarably 0.01 to 5 mg, of a compound of the formula {I) or a pharmaceutically

acceptable salt thereof, calculated as the free base.
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The pharmaceutically acceptable compounds the invention can be adminislered in a daily
dose (for an adult patient) of, for example, an oral or parenteral dose of 0.01 mg to 3000
my per day or 0.5 to 1000 myg per day, or a nasal or inhaled dose of 0.001 to 50 mg per
day or 0.01 to 5 mg per day, of the compound of the formula (1) or a pharmaceutically
acceptable salt thereof, calculated as the free base. This amount may be given in a
single dose per day or more usually in a number (such as two, three, four, five or six) of
sub-doses per day such thal the lolal daily dose is the same. An elfective amount of a
salt thereof, may be determined as a proportion of the effective amount of the compound

of formula {}) per se.

The compounds of the invention and may be employed alone or in combination with other
therapeutic agents. Combination therapies according to the present invention thus
comprise the administration of at least one compound of formula (1} or a pharmaceutically
acceptable sall lhereof, and the use of at least one other pharmaceulically aclive agent.
Preferably, combination therapies according to the present invention comprise the
administration of at least one compound of formula (1) or a pharmaceutically acceptable
salt thereof, and at least one other pharmaceutically active agent. The compound(s) of the
invention and the other pharmaceutically active agent(s) may be administered together in
a gsingle pharmaceutical composition or separately and, when administered saparately this
may occur simultaneously or sequentially in any order. The amounis of the compound(s)
of the invention and the other pharmaceutically active agent(s) and the relative timings of
adminigtration will be selectad in order to achieve the desired combined therapeutic effect.
Thus in a further aspect, there is provided a combination comprising a compound of the

invention and at teast one other pharmaceutically active agent,

Thusg in one aspact, the compound and pharmaceutical compositions according to the
invention may be used in combination with or include one or more other therapeutic
agents, for example selected from anti-inflammatory agents (including 2 stercid),
anticholinergic agents (particularly an M,/Ms/M; receptor antagonist), fi.-adrenoreceptor
agonists, anti-allergy agents, antiinfective agents (such as antibiotics or antivirals), or
antihistamines. The invention thus provides, in a further aspect, a combination
pharmaceutical product comprising a compound of formula (I} or a pharmaceuticailly
acceptable salt thereof together wilh one or more other therapeulically aclive agents, for
example selecled from an anti-inflammatory agent such as a corticosteroid or an NSAID,
an anticholinergic agent, a [adrenoreceptor agomnist, an anti-allergy agent, an

anttinfective agent (such as an antibictic or an antiviral), or an antihistamine.
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It will be appreciated lhat when the compound of the present invention is adeministered in
combination with other therapeutic agents normally administered by the inhaled,
imtravenous, oral or intranasal route, that the resuitant pharmaceutical compaosition may
be administered by the same routes. Alternatively the individual components of the

composition may be administered by different routes.

One embodiment of the invention encompasses combinations comprising one or two

other therapeutic agents.

Suitable  anti-inflammatory agents include corticosteroids. Anti-inflammataory
corticosteroids are well known in the art. Representative examples include fluticasone
propionate, beclomethasone 17-propionale esler, beclomethasone 17,21-dipropionate
esler, dexamethasone or an ester thereof, mometasone or an ester thereof (e.g.
mometasone furoate), ciclesonide, budesonide, flunisolide, methyl prednisolone,
prednisolone, and dexamethasone. Further examples of anti-inflammatory corlicosteroids
are described in WO 02/12266 A1 (Glaxo Group Ltd), in particular, the compounds of
Example 1 ( B, a-difluoro-17a-[(2-furanylcarbonyloxy]-11B-hydroxy-18a-methyl-3-o0xo-
androsta-1,4-diene-17f-carbothicic acid S-fluoromethyl ester) and Example 41 (6o, 8-
diffuoro-113-hydroxy-18a-methyl17 o-[{4-mathyl-1,3-thiazole-5-carbonyloxy]-3-oxo0-

androsta-1,4-diene-17f-carbothicic acid S-fluoromethy! estar), or a pharmaceutically

acceptable salt thereof,

Examples of By-adrenoreceptor agonists include salmeterol (e.g. as racemate or a single
enantiomer such as the R-enantiomer), salbutamaol, formoterol, salmefamaol, fenoterol or
terbutaling and salts thereof, for example the xinafoate salt of salmeterol, the sulphate salt
or free base of salbutarmol or the furmatrate salt of formolerol. In one embodiment, the B,-
adrenoreceptar agonists are long-acting Beadrenoreceptor agonists, for example, those
having a therapeutic effect over a 24 hour periad, such as salmeterol or formoterol. A
further example of a Bs-adrenoreceptor agonist is the compound 4-{(1R)-2-[(6-{2-[(2,6-
dichlorophenyl)methyoxylethoxyihexyamine]- 1-hydroxyethyl}-2-(hydroxyethyl)phenol

triphenylacetete (Vilanterol Trifenatate).

Examples of anticholinergic compounds which may be used in combination with a

compound of formula (1) or a pharmaceutically acceptable salt thereof are described in
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WO 03/011274 A2 and WO 02/069945 A2 | US 2002/0193393 A1 and US 2002/052312
Al. For example, anticholinergic agents inglude muscarinic receptor antagonists, in
particular, compounds which are antagonists of the M; or Ms receptors, dual antagonists
of Mi/Ms or M./M, receplors or pan antagonists of My/Ma/M, receptors such as ipratropium

bromide, oxitropium bromide or tiotropium bromide.

An anti-histamine usable in a combination of a compound of the invenlion can for example
be methapyrilene or H1 antagonists. Examples of H1 antagonists include, without
limitation, amelexanox, astemizole, azatadine, azelasting, acrivastine, brompheniramine,
celirizing, levocetirizine, efletirizine, chlorpheniraming, clemastine, cyclizine, carebasline,
cyproheptadine, carbinoxaming, descarboelhoxyloraladine, doxylamine, dimethindene,
ebastine, epinastine, wollelirizing, fexofenadine, hydroxyzine, ketalifen, lcratadineg,
lavocabastine, mizolastine, mequitazine, mianserin, noberastine, meclizing,
norastemizole, olopatading, picumast, pyrlamine, promethazine, lerfenadine,
tripelennamine, temelastine, timeprazine and triproliding, particularly cetirizine,
levocetirizing, efletirizing and fexofenadine. In a further embodiment the invention
provides a combination comprising a compound of the invention together with an H3
antagonist (and/or inverse agonist). Examples of H3 antagonists include, for example,
those compounds disclosed in WO2004/035556 and in W02006/045416.

Other suitable combinations include, for example combinations comprising a compound of
the invention together with other anti-inflammatory agents such as an anli-flammatory
corticosteroid; or a non-stergidal anti-inflammatory drug (NSAID) such as leukotriene
antagonist {(e.g. montelukast), an iINOS inhibitor, a tryptase inhibitor, IKK2 inhibitors, a p38
inhibitor, Syk inhibitors, an elastase inhibitor, a beta-2 integrin antagonist, an adenosine
a2a agonist, a chemokine antagonist such as a CCR3 antagonist, a mediator release
inhibitor such as sodium chromoglycate, a 5-lipoxygenase inhibitor, a DP1 antagonist, a
DP2 antagonist, a CTTh2 inhibitor, a pl3K delta inhibitor, an ITK inhibitor, a LP
(lysophosphatidic) inhibitor and a FLAP (five lipoxygenase actlivaling protein) inhibitor,

Other suitable combinations include a compound of the invention together with an anti-
nfactiva agent (e.g. an antibiotic or an antiviral), an anti-hypertensive agent, an anti-

thrombotic agent, a statin or a cholinesterase inhibitor.

The combinations referred to above may conveniently be presenied for use in the form of
a pharmaceutical compoesition and thus pharmaceutical compaositions comprising a
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combination as defined above together with a pharmaceutically acceptable diluent or

carrier represent a further aspect of the invention,

fn one aspect, the present invention also provides for so-called "triple combination”
therapy, comprising @ compound of the invention togsether with 3.-adrenoreceptor agonist
and an anli-inflammalory corticostercid. Preferably this combination is for treatment
and/or prophylaxis of asthma, COPD or allergic rhinitis. The B,-adrencreceptor agonist
and/or the anti-inflammatory corticosteroid can be as described above and/or as
described in WO 03/030939 At. A representative example of such a "triple” combination
comprises a compound of the invention, salmeterol ar a pharmaceutically acceptable salt
{e.g. salmeterol xinafoate) and fluficasane propionate. A furlher representalive example
of a “triple” combination comprises a compound of the invention, 4-{(1R)-2-[(6-{2-[(Z,6~
dichlorophenyl)ymelhyoxylethoxythexylaminol-1-hydroxyethyl}-2-(hydroxyethyhphenol

triphenylaceteta (Vilanterol Trifenatate) and 6o, Sa-difluorc-17e-[(2-furanylcarbonyl)oxyl-
11p-hydroxy-16u-methyl-3-oxo-androsta-1,4-diene-175-carbothicic  acid  S-fluoromethyl

ester (fluticasone furoate).

Rheumataoid arlhritis (RA) is a further inflammatory disease where combination therapy
may be contemplated. Thus in a further aspect, the present invenlion provides a
compound of the invention in combination with a further therapeutic agent usciul in the
treatment of rheumatoid arthrilis, said combination being useful for the treatment of

rheumatoid arlhritis.

The compound and pharmaceutical compositions according to the invention may be used
in combination with or include one or more other therapeutic agents, for example selected
from NSAIDS, corticosteroids, COX-2 inhibitors, cytokine inhibitors, anti-TNF agenls,

inhibitors of oncostatin M, anti-malarials, immunosuppressive and cytostatics.

Anti-TNF agents include infliximab (Remicade), etanercept (Enbrel) and adalimum
(Hurnira). QOther “biclogical” treatments include anakinra (Kineret), Rituximab,
Lymphostat-B, BAFF/APRIL inhibitors and CTLA-4-1g or mimetics thereof. Other cytoking
inhibitors  include lefluonomide (Arava).  Further second line drugs include gold
preparations  (Auranofin  (Ridaura tablets) or Aurothiomalate (Myocrisin  injection)},
medicines used for malaria: (Hydroxychloroguine (Plaquenil)), medicines that suppress

the immune systemn (Azathioprine (Imuran, Thioprine), methotrexate (Methoblastin,
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Lederlrexate, Emethexate), cyclosporine (Sandimmun, Neoral)), Cyclophosphamide
{Cyclobtastin), Cyloxan, kEndoxan), D-Penicillamine (D-Penamine), Sulphasalazine

(Salazopyrin), nonsteroidal anti inflammatary drugs (including aspirin and ibrufen).

it will be clear to a person skilled in the art that, where appropriate, the other therapeutic
ingredient{s) may be used in the form of salts, for example as alkali metal or amine salis
or as acid addition salts, or prodrugs, or as esters, for example lower atkyl esters, or as
solvates, for example hydrates, to optimise {he activity and/or stability and/or physical
characterigtics, such as solubility, of the therapeutic ingredient. 1t will be clear also that,

where appropriate, the therapeutic ingredients may be used in optically pure form.

The combinations refarred lo above may conveniently be presented for use in the form of
a pharmaceulical composition and thus pharmaceutical compositions comprising a
combination as defined above together with a pharmaceulically acceplable diluent or

carrier represent a further aspect of the invention.

The individual cormpounds of such combinations may be administered either sequentially
or simultaneously in separate or combined pharmaceutical compositions. Preferably, the
individual compounds will be administered simullaneously in a combined pharmaceutical
composition. Appropriate doses of known therapeutic agenis will be readily appreciated

by those skilled in the art.

General Experimental Details

Analytical LCMS
Analytical LCMS was conducted on one of the following systems A to F.

The UV detection to all systems was an averaged signal from wavelength of 220 nm to
350 nm and mass spectra were recorded on a mass spectromeater using alternate-scan
positive and negative mode electraspray ionization.

Experimental delails of LCMS systems A -F as referred to herein are as follows:

Sysiem A
Colurmm; 50 mm = 2.1 mm 1D, 1.7 unm Acquity ultra performance liquid chromatography
(UPLC)BEM Cyy
Fiow Rate: 1 mL/min.
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Termp.: 40°C

Solvents: A: 0.1% viv formic acid in water

B: 0.1% v/v formic acid in acetonitrile

Gradient; Time (min) A% B%
0 a7 3
1.5 0 100
1.9 0 ' 100
20 97 3
Systemnm B

Column: 30 mm = 4.6 mm ID, 3.5 um Sunfire Cq4 column
Flow Rate: 3 mL/min.
Temp.: 30°C

Saolvents: A 0.1% viv solution of formic acid in waler

B: 0.1% v/v solttion of formic acid in acetonitrile

Gradient: Time {(min) A% B%
0 a7 3
0.1 a7 3
4.2 0 100
4.8 0 100
4.9 97 3
5.0 a7 3

Syslem C

Column: 50 mm x 4.6 mm ID, 3.5 um XBridge Cs column
Flow Rate: 3 mL/min.
Temp.: 30°C

Salvents: Ar 10 mM ammonium bicarbonate in water adjusted to pH10 with

ammonia solution
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Gradient:

System D

B: Acetonitrile

Time (min)
0

0.1

4.0

5.0

Ak
99
99

Column: 50 mm = 2.1 mm ID, 1.7 pm Acquity UPLC BEH Cys

Flow Rate: 1 mLU/min.

Temp.: 40°C

Solvents:

Gradient;

System E

Column: 30 mm x 4.6 mm ID, 3.5 um Sunfire C4y column

A 0.1% viv solution of trifluoroacetic acid in water

B: 0.1% viv solution of trifluoroacetic acid in acetonitrile

Time (min}
0

1.5

1.9

2.0

Flow Rate: 3 mi/min.

Temp.. 30°C

Solvents:

Gradient:

A%
97

97

B%
3
100
100
3

Ar 0.1% wv solution of triflugroacetic acid in water

B: 0.1% v/v solution of trifluoroacetic acid in acetonitrile

Tirne (rrtir)
0

0.1

4.2

4.8

Ak
o7
97

B%

3
3
100
100
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4.9 97
2.0 g7

System F

Column: 50 mm = 2.1 mm 1D, 1.7 urm Acguity LJIPLC BEH G,y column
Flow Rate: 1 mL/min.

Temp.: 40°C

Solvents: A: 10 mM ammonium bicarbonate in water adjusled lo pH10 wilh
ammonia sofution

B: Acetonitrile

Gradient: Time (min) A% B%
0 949 1
1.5 3 97
1.9 3 97
2.0 0 100

Mass directed auto-preparative HPLG

Crude producls were purified by MDAR HPLC by one of the following methods A -D. The
run lime was 15 min unless otherwise stated. The UV detection for all methods was an
averaged signal from wavelength of 220 nm to 350 nm and mass specltra were recorded
on g masg spectromeler using allernate-scan positive and negative mode electrospray

tonization.

Method A:

Method A was conducted on a Sunfire Cqg column (typically 150 mm = 30 mm i.d. 5 um
packing diameter) at ambient temperature. The solvents employed were:

A = 0.1% v/v solution of Formic acid in water

B = (0.1% v/v solution of Formic acid in acetonitrile,

The gradient employed was:
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Time (min) | Flow Rate (mLimin) | % A | % B
0 a0 |95 ] 5 |
1 40 95 5
10 40 70 | 30
10.5 40 1 99
15 40 1 99

Method B:

Method B was conducted on a Sunfire Cqacolumn (typically 130 mm = 30 mm i.d. 5 pm
packing diameter) at ambient ternperature. The solvents employed were:

A = 0.1% v/v solution of trifluoroacetic acid in water

B = 0.1% v/v solution of trifluoroacetic acid in acetonitrile.

The gradient employed was:

Time {min) | Flow Rate (mL/min} | % A | % B
0 40 50 § 50
40 50 | 80
10 40 1 99
10.5 40 1 09
15 40 1 99

Method C:

Melhod G was conducted on an XBridge Cas column (typically 130 mim = 18 mm i.d. 5 ym
packing diamelar) al ambient temperature. The solvents employed were:

A =10 mM agueous ammonium bicarbonate adjusted to pH 10 wilh ammonta solulion.

B = acetonitrile.

The gradient employed was:

Tirne {min) | Flow Rate (mL/min) | % A | % B
0 40 89 1
1 40 99 1
10 40 70 | 30
11 40 1 99
15 40 1 99

Method D:
33



Method D was conducted on an ATLANTIS dC18 column {typically 100 mm 18 mm Ld.
5 um packing diameler). The solvents employed were:
A =0.1% viv solution of Formic Acid in Water.
B=0.05% viv solution of Formic Acid in 95% Acelonitrile plus 5% Water.
5  The gradient employed was:

Time (min) | Flow Rate (mL/min) YA %B
0.0 20 93 5

(1.0 .20 95 S
8.5 20 SRR e - 65

8.6 20 5 a5
8.5 20 5 95
9.6 20 95 5
11.0 20 95 5

Method E:
10 Method E was conducted on a Sunfire C18 column (typically 100 mm = 19 mm id. 5 um
packing diameter). The solvents employad ware:
A = 0.1% v/v solulion of Formic Acid in Water.
B= 0.1% /v solution of Formic Acid in Acetonitrile.

The gradient employed was:

15

Time (min) | Flow Rate {mL/min) Yo %B
0.0 20 70 30
1.0 20 70 30

10 20 15 85
106 |20 5 |95
12.5 20 B
13 ) 20 70 30

14 20 70 30

Abbreviations

The following list provides definitions of certain abbreviations as used herein, It will be
20  appreciated that the fist is not exhaustive, but the meaning of those abbreviations not

herein below defined will be readily apparent ta those skilled in the art.
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Ac (acetyl)

Bu {butyl)

CV (column volume)

DCM (dichicromethanc)

DEAD (dicthwl azodicarboxylate)
DIAD (diisopropyt azodicarboxylate)
DIBAL-H (Diisobutylaluminium hydride)
DMF (N.N-dimethylformarnide)
DMS0O (dimethylsulfoxide)

Et (ethyl)

EtOAC (slhyl acetate)

h {(haur/hours)

HATU [O-(7-Azabenzotriazol-1-yI)}N, N, N', N'-tetramethyluronium hexafluorophosphate

HCI {Hydrochloric acid)
L (litcrs)

M (malar)

MDAP {mass diracted auto-preparative HPLC)
Ma (methyl)

MeOQH {methanol)

NOE (nuclear averhauser effect)

Ph (phenyl)

'Pr (isopropy!)

Si (Silica)

SEM ( [[2-(trimethylsilylethyl]oxy)imethyt)
SPE (solid phase extraclion)

TBAD (fert-bulyl azodicarboxylate)

TBD (1,3,4,86,7,8-hexahydro-2H-pyrimido[1,2-ajpyrimidine)
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TBTU [O-(banzolriazol-1-yD)-N,N, N N'tetramethyluranium tetrafluoroborate]
TEA (tricthylaming)

TFA (triflucroacetic acid)

THF (tetrahydrofuran)

TLC (thin layer chromatography)

TMS (trimethylsilyl)

All references to ether are {o diethyl ether and brine refers to a saturated agueous solution
of NaCl.

Infermediata 1

4-(Methyloxy)-1H-indazol-3-amine

A mixture of 2-fluoro-6-{methyloxy)benzonitrile (available from Apollo) (10 g, 66 mmol)
and hydrazine hydrate (9.63 mL, 198 mmoal) in n-butancl (100 mL) was heated at reflux
under nitrogen for 18 hours. The reaction mixture was allowed to cool, water (300 mL})
was added, and the organic phase was removed. The sclid in the aqueous phase was
collected by filtration and dried in vacuo at 40°C to give a white solid (0.6g). The butanol
phase was evaporated in vacuo, and the residue and the agueocus mother liquors were
combined and exlracted using ethyl acetate (2 x 200 mL). The combined ethyl acetate
exlractions were dried over magnesium sulphate and evaporated in vacuo., The residue
was dissolved in DCM and applied to a 100g silica cartridge.  This was eluted with
cyclohexane (500 mi), cyclohexane-ethyl acetate (1:1v/v, 500 mL) and ethyl acetate (500
mL). The raquired fractions were combined and evaporated in vacuo to give the litle
compound (9.92 g, 82%) as an off-white solid. LCMS (Systern A) RT=0.5 min, ES+ve m/z
164 (M+H)".

Intermediate 2

3{[3-Amino-4-(methyloxy)-1H-indazol-1-yllmethyl}benzonitrile
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To a solution of ground potassium hydroxide (8.75 g, 120 mmal) in DMSO (300 mL) at
room temperature under nitrogen was added 4-(methyloxy)-1H-indazol-3-amine (for a
preparation see Intermediate 1)}(7.85 g, 48.1 mmol), and this gave a deep red solution.
After 5 minutes 3-(chloromethyl)benzonitrile (8.84 g, 58.3 mmol) was added in ong
portion. The reaction mixlure was stirred for 20 minutes and then poured into water (500
mL), forming an emulsion. This was extracted using chlorcform (3x500mLl). The
combined organic solutions were washed with water (400 mk) and passed through a
hydrophaobic frit. The solvent was removed in vacuo, the residue was applied to a 340g
silica cartridge, and eluted with a gradient of 0-100% ethyl acetate in cyclohexane over
BCV. This gave an orange solid which was freated with ethyl acetate (10 mi) and
cyclohexane (90 mbL). The solid was collected by filtration and washed with cyclohexane
(50 mL). The solid was dried in vacuo to give the title compound (7.89 g, 59%) as a pale
orange solid. LCMS (System A) RT=0.93 min, ES+ve m/z 279 (M+H)'.

Intermediate 3
5-Chloro-N-[1-[(3-cyanophanyl)methyl}-4-(methyloxy)-1H-indazol-3-yl]-2-
thiophenesuifonamide

To 3-{[3-amino-4-(methyloxy)-1H-indazok-1-ylimethyl}benzonitrile (for a preparation see
Intermediate 2) (7.89 g, 28.3 mmol) was added a solution of S-chloro-2-thiophenesulfonyl
chloride (Aldrich)(6.15 g, 28.3 mmal) in pyridine (9.17 mL, 113 mmol) under nitrogen at
room temperaturs. Reaction was exothermic and went deep red. After 40 minutes the
reaction mixture was separated between ethyl acetale (500 mL) and ZN hydrochloric acid
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(500 mL). The aqueous phase was washed with ethyl acetate (400 mL). The combined
organic solutions were dried over magnesium sulphate and evaporated in vacuo. The
deep red residue was dissolved in DCM and applied to a 340g silica cartridge. The
cantridge was eluted with a gradient of 0-10% ethyl acetale in dichloromelhane over 8CV.
Evaporation of the appropriale fractions gave lhe title compound (11.1 g, 85%) as an off-
white solid. LCMS (Systern A) RT=1.15 min, ES+ve m/z 456/461 (M+H)".

Intermediate 4
N-[1-{[3-{Aminomethyl)phenyl]methyl}-4-(methyloxy)-1H-indazol-3-yl]-5-chloro-2-

thiophenesulfonamide hydrochloride

Cl
oG 2
-~ “-'-’5"'; \\\\
0
RS
’N
M
@

H.N

To a cooled, 0°C, solulion of 5-chloro-N-[1-[(3-cyanaphenyl)methyl]-4-(methyloxy)-1H-
indazol-3-yl-2-thiophanesulfonamide (for a preparation see Intermediate 3) {11.1 g, 24.2
mmol) in THF (150 mlL) was added, dropwise maintaining temp below 10°C, 1.0M lithium
aluminium hydride solution in ether {60.5 mL, 80.5 mmol), elfervescence ocourred, and
the suspension was slirred at room temperature for one hour.  The reaction was
gquenched by addition of water (7 mL), followed by a 2.0M solution of sodium hydroxide
(42.5 mL). After stiring for 30 minutes the solid was removed by fillration and washed
with THF. The combined fillrale and washings were treated with 140g SCX silica. This
was fillered and washed with methanol (1 L), and then 10% 2N hydrochloric acid in
methanol (2 L). The required fractions were combined and concentrated. The resultant
solid was collected by filiration and washed with water. The solid was dried in vacuo to
give the tite compound (N7916-76-1) (9.3 g, 77%) as a while solid. LCMS {System A)
RT=0.85 min, ES+ve m/z 463/465 (M+H)".

Intermediate 5
1,1-Dimethylethyl 3-amino-4-{methyloxy)-1H-indazole-1-carboxylate
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To a solution of 4-{methyloxy}-1H-indazol-3-amine (5.56 g, 34 mmeol), DMAP (2.08 g, 17
mmol) and triethylamine (4.75 mL, 34 mmaol) in DCM (30 mL) was added dropwise at 0 °C
a solution of di-fert-butyl dicarbonate (7.44 g, 34 mmol) in DCM (20 mL). The reaction
mixture was stirred at room temperature for 1 h, then 50 mL of brine were added. The
organic layer was pattitioned and the aqueous phase was further extracted with 50 mL of
DCM. The organic solutions were combined, washed with brine (100 mL), dried over an
hydrophobic frit and concentrated under reduced pressure. The crude sclid was triturated
with 50 mbL of Et,O, the filtrate was concentrated under reduced pressure, and triturated
again with 20 mL of Et;O. Solids were combined to give the title compound (8.87 g, 67%)
which was used without Turther purification. LCMS (System B) RT=2.9 min, ES+ve m/z
264 (M+H)".

Intermediate 6
1,1-Dimethylethyl 3-{[(5-chloro-2-thienyl}sulfonyllaminc}-4-(methyloxy)-1H-indazole-

1-carboxylate

To a golution of 1,1-dimelhylethyl 3-amino-4-(methyloxy)-1H-indazole-1-carboxylate (for a
preparalion see Intermcdiate 5) (6.03 g, 22.9 mmol) and S-chicre-2-thiophenesuifonyl
chloride (3.07 mL, 22.9 mmol) in DCM (30 mL) was added dropwise al 0 "C a solulion of
pyridine (3.7 mL, 46 mmal) in DCM. The reaclion mixlure was stirred allowing to warm
from Q0 °“C to room temperalure over 2 h, then stired at rcom temperature over the
weekend. Pyridine (50 mL) were added and resulting mixture was stirred at 50 °C for
another 24 h. The reaction mixture was then guenched with 50 mL of a saturated
NaHCO; sululion. The organic layer was partitioned and the aquecus layer was further
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extracted with 50 mL of DCM. The organic solutions were combined, washed with water
(50 mL) then brine (50 mL), and dried with an hydrophobic frit. The crude product was
purified by chromatography on lwo 100g Si cartridges on Flashmaster, eluting with 0 to
25% gradient of EIOA¢ in DCM, aver 60 min to give the desired produc! as a pale orange
solid: (2.21 g, 22%). LCMS (System A) RT=1.35 min, ES+ve m/z 444 (M+H)".

intermediate 7
1,1-Dimethylethyl  3-[[(5-chloro-2-thienyl)sulfonyl]({[2-
(trimethyisilyl}ethyl]Joxy}methyl)amino]-4-(methyloxy)-1H-indazole-1-carboxylate

| -

S
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O
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Opf kN-Sf 3
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{ Y,
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7.

To a solution of 1,1-dimathylelhyl 3-{](5-chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-
1H-indazole-1-carboxylale (for a preparation gee Intermediate @) (2.21 g, 4.98 mmal) in
DCM (20 mL) was added at 0 °C Z-{trimathylsilyl}elhoxymelhyl chloride (1.23 mL, 6.97
mmob). Then was added at 0 °C in a dropwise Tfashion diisopropylamine (1.419 ml., 9.96
mmol) and the reaction mixlure was stirred at room temperature. The reaction was
quenchad wilh water (50 mL), the organic layer was seperated, and lhe agqueous layer
was [urther extracted with 30 mL of DCM. The organic solutions werg combined, dried
with an hydrophobic frit and concentrated under reduced pressure to give a yellow oil that
was used withoul further purification (3.12 g) LCMS (System A) RT = 1.64 min, ES+ve
mfz 5TAI5TE (M+H)'.

Intermediate §

5-Chloro-N-{4-(methyloxy)-1H-indazol-3-yI]-N-{{[2-(trimethylsilyl)ethyl]oxy}methyl)-2-
thiophenesulfoenamide
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Ta a solution of 1. t-dimethylethyl 3-[(5-chloro-2-thienyl )sulfonyl|({[2-
(trimethylsilyDethyl]oxytmethylaming]-4-(melhyloxy)-1H-indazole-1-carboxylate  (for  a
preparation see tntermediale 7) {3.12 g, 5.43 mmol) in DMF (20 mL) was added a solution
of sodium carbonate (0.864 g, 8.15 mmol) in water (20 mL) at room temperature. A white
suspension was obtained and a warming of lthe medium was noticed. The resulting
suspension was stirred overnight al 80 "C, the reaction mixture was then cooled to room
temperature, and more sodium carbonate (300 mg) was added. The resulting mixlure
was then stirred at 85 “C. After 3 h of stirring, 50 mL of water and 30 mL of DCM were
added to the reaction mixture. The organic layer was partitioned and the agueous layer
was further extracted with 30 mL of DCM. The organic solutions were combined, dried
with an hydrophobic frit and concentrated under reduced pressure. The crude oil was
purified by chromatography on two 100g Si cartridges on Flashmaster, eluting with a 0 to
25% gradient of EtOAC in cyclohexane, over 25 min. The pure fractions were combined
to give the title product as an orange gum (1.62 g, 63 %) LCMS (System A) RT = 1.41
min, ES+ve mjz 474/476 (M+H)'. Impure fractions were combined and repurified by
chromatography on a 70g silica cartridge on Flashmaster, eluting wilh a 0 to 25% gradient
of EtOAC in cyclohexane aver 40 min. Fractions containing pure product were combined
to give more of the desired product (277 mg, 11%)

Intermeadiate 9

1,1-Dimethylethyl 3{bis[{5-chloro-2-thienyl}sulfonyllamino}-4-(methyloxy)-1H-
indazole-1-carboxylate
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To a solution of 1,1-dimethylethyl 3-amino-4-{methyloxy)-1H-indazole-1-carboxylate (for a
preparation see Intermediate 5) (3.24 g, 12.31 mmol) and 5-chloro-2-thiophenesulfonyl
chloride (8.01 g, 36.9 mmol) in DCM (50 mL) was added pyridine (9.95 mL, 123 mmol).
The reaction mixture was stirred at 45°C under nitrogen for 3 days. The reaction mixture
was quenched using saturated sodium bicarbonate solution (100 mL) and diluted with
DCM (100 mL). The phases were separated and the agusous phase was extracted using
DCM (100 mL). The combined organic solutions were washed with brina and filtered
through an hydrophobic frit. The solvent was removed in vacuo and the residue was
dissolved in DCM (30 ml). This was applied to a 330g silica cartridge and eluted with a
gradient of 0-25% ethyl acetate in DCM over 10CV. The required fractions were
avaporated in vacuo to give lhe title compound (4.17 g, 54%) as a white solid LCMS
(System B) RT=4.12 min, ES+ve m/z 624/626/628, and 1,1-dimathylethyl 3-{{(3-chloro-2-
thienylisulfanyl]lamino}-4-(methyloxy)-1H-indazole-1-carboxylate (1.45 g, 26%) as a pale
yellow solid LCMS (System B) RT= 3.72 min, ES+ve m/z 444/446 (M+H)".

Intermediate 10

5-Chloro-N-[(5-chloro-2-thienyl)sulfonyl]-N-[4-(methyloxy}-1H-indazol-3-yl]-2-

thiophenesulfonamide
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To a cooled, icefwaler bath, solution of 1,1-dimethylelhyl 3-{bis[(5-chloro-2-
thienyl)sulfonyllaming}-4-(methyloxy)-1H-indazole-1-carboxylale (for a preparation see
Intermediate 9) {4.17 g, 6.68 mmol) in DCM {20 mL) was added TFA (10.28 ml., 134
mmol) and the solution was stirred at room temperature for 4 hours. The reaction mixture
was diluted with DCM (100 mL) and water (50 mL). The organic phase was passed
through an hydrophobic frit and lhe solvent was removed in vacuo to give the proeduct
(3.78 g) as a white solid. This was dried in vacuo at 45°C for 2 days lo give the title
compound (3.55 g, 100%) as a white solid. LCMS (System A) RT = 1.33 min, ES+ve m/z
524/526/528 (M+H)".

Intermediate 11
2 [4-(Methyloxy)-1H-indazol-3-yl]-1H-isoindole-1,3(2H)-dione

4-(Melhyloxy)-1H-indazol-3-amine (for a preparation see Intermediate 1) (500 mg, 3
mmol) and phthalic anhydride (680 mg, 4.6 mmol) (available from Aldrich) were dissolved
in 1.4-dioxane (5 mL) al room temperature, The reaction mixlure was stirred at 110 °C
overnight, and then it was cooled and concentrated under reduced pressure. The residue
was triturated and sonicated with 50 mL of ether. The solid was collected by filtration and
dried in a vacuum oven to obtain a brown solid (711 mg, 81%). LCMS (System B) RT=
2.82 min, ES+ve mfz 294 (M+H)".

Intermediate 12
3-{[3-Amino-4-{methyloxy)-1H-indazol-1-yllmethyl}benzamide
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To a solution of 2-[4-(methyloxy)-1H-indazol-3-yl]-1M-isoindole-1,3(2H)-dione (for a
preparation see Intermediate 11) (1 g. 3.4 mmol) in DMF (3 mL) was added at ambient
temperature potassium carbonate (0.707 g, 8.11 mmol) and 3-(chloromethyl)benzamide
(Maybridge) (0.752 g, 4.43 mmol) and lhe resulling rnixlure was slirred at 80 "C overnight.
The solvent was evaporaled under a nitrogen stream in a blowdown unit. The residue
was dissolved in 20 mL of DCM and 20 mL of water added. A precipitate formed which
was collected by filtration, and used directly in the next step. LCMS (System A) RT=0.92
min, ES+ve m/z 459 (M+H)".

The solid was dissolvad in elhanol (3 mL) and added dropwise at ambient temperature to
hydrazine hydrate (0.497 mL, 10.2 mmol}). The resulting suspension was stirred at
ambient temperature for 1 h, then acetone (3 ml) was added, and the resulting
suspension was stirred avernight. The rection mixture was diluted with DCM (30 mL) and
waler (30 mbL). A precipitate formed, which was collected by filtration, LCMS however,
showed that the reaction was incomplete. The solid was re-suspended in ethanal (3 mL)
and treated with hydrazine hydrale (0.497 mlbL, 10.2 mmol) and slired at ambient
temperature overnight. The reaclion mixture was treated with acetone (3 mL) and the
resulting suspension was stirred overnight. The solid was collected by filtration, washed
with DCM (10 mL) to give the title compound (785 myg, 78%) as a white solid. LOMS
RT=0.81 min, ES+ve m/z 297 (M+H)".

intermediate 13
2-[7-Fluoro-4-(methyloxy}-1H-indazol-3-yl]-1H-lsoindole-1,3(2H)-dione

O
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2.3-Diflugro-6-methoxybenzonitrile (600 mg, 3.5 mmol) (available from JRD
Fluorochemicals) was dissolved in dry N-methylpyrrolidinone (3 mL). and then ireated
with hydrazine hydrate (4 equiv., 0.65 mb) (available from Aldrich) and the resulting
mixture was heated in a Biotage microwave vial at high absorption lavel for 15 minutes at
150 °C. Acetone (3 ml) was added, and the solution stirred for 15 minutes and lelt 1o

stand overnight. The solution was then loaded onto a 50g SCX-2 carlridge. The colurnn
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was eluled with methanol, and then ZM ammaonia solution in ethanol. The basic fractions
ware combined and evaporated under reduced pressure. The crude oil obtained was
treated with phthalic anhydride (789 mg, 5.3 mmol) (available from Aldrich) and dry 1,4~
dioxane (10 mL). The reaction mixture was stirred for 48 hours at 110 "C. The dioxane
was removed under reduced pressure, and the residue was partitioned belween
dichlpromethane {50 mL) and water (50 mL). The organic phase was seperated and the
agqueods was further extracted with 50ml. of dichloromethane. The combined organic
solutions were dried through an hydrophobic frit, and concentraled under reduced
pressure. The residue was purified by chromatography on silica (100g cartridge) on
Flashmasler eluling with a gradient of 0-100% ethyl acetate in cyclohexane over 80
minutes to give the fitle compound (510 mg, 47%). LCMS (Syslem A) RT=0.98 min,
ES+ve m/z 312 (M+H)"

Intermediate 14
34[3-Amino-7-fluoro-4-{methyloxy)-1H-indazol-1-yijmethyl}benzamide

A solution of 2-[7-fluaro-4-{methyloxy)-tH-indazol-3-yl]- 1 H-isoindole-1,3(2H)-dione (for &
preparation see Intermediate 13) (62.0 mg, 0.2 mmol) in anhydrous DMF (2.5 mL) was
treated with  potassium  carbonate (551 mg, 04 mmaol), followed by 3-
(chloromelhyhbenzamide (40.5 myg, 0.24 mmel) and stirred at 806°C for 17 hours. The
cooled reaction mixture was partitioned between saturated aqueous sodium hydrogen
carbonate solution and ethyl acetate. The arganic layer was separated, washed wilh
brinc-water (1:1), passed through an hydrophebic frit and evaporaled in-vacuo to yield a
pale brown solid which was used in lhe next stage without further purification. LCMS
(System B) RT=2.45 min, ES+ve miz 445 (M+H)'

The solid was suspended in anhydrous ethanol (3 mL) and treated at room temperature
with hydrazine monohydrate (0.048 mL, 1 mmol). The resulting suspension was stirred al
room temperature for 1 hour. The reaction mixture was treated with acetone (3 mi) and
stirred at room temperature lor 30 min. The mixture was evaporated in-vacue to yield an
orange solid, which was partitioned between saturated agqueous sodium hydrogen
carbonate solulion and ethyt acetate. The organic layer was separated, passed through
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an hydrophobic frit and evaporated ir-vacuo to yield an orange solid. The residue was
dissolved in MeOH-DMSQ (1 mbL) and purified by MDAP on Sunfire €18 column, eluting
with solvents A/B (A: 0.1% v/v solution of formic acid in water, B: 0.1% v/v solution of
formic acid in acetonitrile) over 25 min. Appropriate fraction was partitioned bstween
saturated agueous sodium hydrogen carbonate solution and dichloromethane. The
organic layer was passed through an hydrophobic it and evaporated in-vacuo to yield a
while solid (22 mg, 35%) LCMS (Syslem B) RT = 1.96 min, ES+ve m/z 315 (M+H)".

Intermediate 15
N-(1-{[3-(Aminomethyl)phenyllmethy[}-4-hydroxy-1H-indazol-3-yl}-5-chloro-2-

thiophenesulfonamide formate salt
Cl
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A suspension of N-[1-{[3-(aminomethyl)phenyljmethyi}-4-(methyloxy)-1H-indazol-3-yl]-5-
chloro-2-thiophenesulfonamide hydrachloride (for a preparation see intermediale 4) (266
mg, 0.533 mmol) in anhydrous DCM (7.5 mL) under nitrogen almosphere was treated

dropwise wilh boron tribromide solution in DCM (1M, 0.533 mL, 0.533 mmol) at room

OH

temperature, and the reaction mixlure was stirred at room temperature for 1 hour (reaclion
nol in solution - sticky orange gum had formed). A further portion of boron tribromide (11,
0.533 ml.) was added and the reaction mixture was stirred at room lemperature for 1 hour
(reaction still nol in solution). Anhydrous methanol was added dropwise until the reaction
was in solution. Reaction mixture was then slirred at room temperature for a further 30
min. Saturated aqueous sodium bicarbonate solution (10 mL) was added dropwise with
care to quench the reaction, on addition of which both a while precipitate (suspended in
the aqueous layer) and a dark green sticky gum (sluck to the side of the flask) formed.
The aqueous and crganic layers were applied to a hydrophobic frit and the organic layer
collected and retained. The remaining green gum in the flask was dissolved in 1:1
methanol-dichloromethane, passed through a hydrophobic frit, combined with {he retained
organic and evaporaled in-vacuo to yield a dark green slicky solid (265 mg). This was
dissolved in DMSO {3x1mL) and purified by MDAP Sunfire C18 column, eluting with
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solvents A/B (A 0.1% v/v solution of formic acid in water, B: 0.1% v/v solution of formic
acid in acetonitrile) (25 min run). Appropriate fractions were combined and evaporated in-
vacuo 1o yield the title compound as a colourless oil (86 mg, 33%). LCMS (Syslem 8) RT
= 1.63 min, ES+ve m/z 449/451 (M+H)+.

Intermediate 16
Methyl 3{[2-(dimethylamino)-2-oxoethyl]oxy}benzoate
0O O
~5 O\)'I\N/

A mixture of methyl 3-hydroxybenzoate (Aldrich) (1.52 g, 10 mmol) and K:CQx (1.38 g, 10
mmaol) in DMF (10 mL) was stirred for 1 h. 2-Chloro-N,N-dimethylacetamide (Merck) (1.03
mt, 10 mmol) was added and the mixture was stirred for 1 h at RT and then stood at RT
for 6 days. The mixture was then acidified with 2M HC! and extracted with EtQAc. Tho
agueous layer was exlracted twice more with EtOAc and the combined organic solutions
were washed with 2M HCI {x3), aq. sat NaHCOs, bring, dried (MgS04) and evaporated
under reduced pressure to give the fitle compound (2.22 g, 94%) as a white solid. LCMS
(System A) RT=0.80 min, 31%, ES+ve m/z 238 (M+H)".

Intermediate 17
(3-{[2«{Dimeathylamino)ethyl]oxy}phenyl)methanol

HTWDU\DH

Methyl 3-{[2-(dimethylamino)-2-oxocthylloxylbenzoate (for a preparation see Inlermediate
18) {2.22 g, 9.36 mmol) was dissolved in THF (15 mL) and cooled in ice. The solution
was then treated dropwise with an ether salution of LIAIH, (1M, 10 mL) under nitrogen,
and the mixture was stirred in an icc-bath for 1.5 h. LCMS indicated only complelion,
The mixture was cooled in ice and agueous saturated sodium suilale solution was added
until & while precipitate formed. The mixture was slirrad for 2 h and then allowed to stand
OM at RT. The mixture was then [illered, the solid was washed with ethyl acetate, and
the filtrate and washings concentrated under reduced pressure. The resulling colourless
ol was dissolved in melhanol and applied to a pre-washed SCX-2 cartridgoe.  The
cartridge was washed with methanol and then eluted with 10% agucous ammonia in

methanol. The ammoniacal fractions were combined and cvaporated under reduced
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pressure to give the title compound {1,236 g, 68%). LCMS (System A} RT=0.36 min,
ES+ve m/z 196 (M+H)".

Intermediate 18
5-Chloro-N-{(5-chloro-2-thienyl)sulfonyl]-N-[1-[{3-{[2-
{dimethylamino)ethyl]oxy}phenyl)methyl}-4-(methyloxy)-1H-indazol-3-yi}-2-

thiophenesulfonamide
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A mixture of 5-chloro-N-{5-chloro-2-thienylsulfonyl}-N-[4-(methyloxy)-1kM-indazol-3-yl}-2-
thiophenesulfonamide (for a preparation see Intermediate 10) (150 mg, 0.28 mmaol), (3-
{{2-(dimethylamino)ethyljoxylphenyl)methanol (73 mg, 0.37 mmol), triphenylphosphine
(113 mg, 0.43 mmol) and di-ferf-butyl azodicarboxylate (132 mg, 0.57 mmal) in THE (15
mL) was heated to 65°C O/N. The mixture was evaporated under reduced pressure, the
residue was dissolved in MeOH, and then loaded on a SCX-2 ion-exchange cartridge (20
g) and eluted with sequential solvents methanol, 2M ammonia in methanol.  The
appropriate fractions were combined and evaporated in vacuo to give the crude product.
This was dissolved in DCM and purified by chromatography on silica (20g cartridge) on
Flashmaster using a 0-15% methanol (containing 1%Et;N)-dichioromethane over 20 min,
The appropriate fraction was evaporated int vacuo to give the title product (140 mg, 70%)
as a white foam. LCMS (System F) RT=1.27 min, ES+ve m/z 701/703 (M+H)".

Intermediate 19
Methyl 4-{[2-(dimethylamino)-2-oxoethyl]oxy}benzoate
0

OWNH

O
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Melhyl 4-hydroxybenzoate (Fluka) (1.52 g, 10 mmol) and potassium carbonate (1.38 g, 10
mmol) in DMF (10 mL) was freated wilh 2-chloro-M,N-dimethylacetamide (Merck) (1.03
ml, 10 mmol) and the mixture was stirred at RT overnight. The reaction mixture was
worked up by partitioning between ethyl acetate and 2M hydrochloric acid, washing with
HCI, brine, dried (MgSQ,) and evaporating to dryness. The residue was dissolved in DMF
(5 mL) and treated with potassium carbonate (1.38 g, 10 mmol} and Z2-chioro-N.N-
dimethylacetamide (Metrck) (1.03 ml, 10 mmol). The mixture was stirred at RT over the
weekend, and then worked up. Partitioned between ethyl acetate and 2M HCI and the
organic solution was washed with HCI (X2), brine (X3), dried (MgSQy), and evaporated 10
give the litle compound (1,62 g, 68%) as a while solid. LCMS (System A) RT=0.73 min,
ES+ve m/z 238 (M+H)".

Intermediate 20
{4-{[2-(Dimethylamino)ethyl]loxy}pheny!)methanol

Oy
O/"“x\/”x

Methyl 4-{[2-(dimethylamino)-2-oxoethylloxy}henzoate (for a praparation see Intermediate
19) (1.61 g, 6.79 mmal) in THF {40 mL) was cooled in ice and then treated with a 1M
solution of LiAlH, in diethyl ether (6.8 mb) and the mixture was stirred under nitrogen for 4
h. The reaction mixture was cautiously treated with saturated ag. sodium sulfate sclution
until the hydrogen evolution ceased. The mixture was then stirred under nitrogen for 1 h
and fitered. The solid was washed wilh diethyl ether and the combined filtrate and
washings evaporated under reduced pressure to give the title compound (1.32 g, 100%).
LCMS (System B) RT=1.70 min, ES+ve m/z 196 (M+H)".

Intermediate 21
5-Chloro-N-[(5-chloro-2-thienyl)sulfonyl]-N-[1-[{4-{]2-
(dimethylamino}ethylloxy}phenyl)methyl]-4-(methyloxy)-1H-indazol-3-yi]-2-

thiophenesulfonamide
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A mixture of 5-chloro-N-[(5-chlorg-2-thienyl)suifonyl}-N-[4-(methyloxy)-1H-indazoi-3-yl]-2-
thiophenesulfonamide (for a preparation see Intermediate 10) (0.262 g, 0.5 mmol} and (4-
{{2-(dimethylamino)ethyljoxyiphenyl)methanol (98 mg, 0.5 mmal), triphenylphosphine
{197 mg, 0.75 mmol) and di fert-butyl azodicarboxylate (230 mg, 1 mmol) in THEF {30 mL)
was heated to 65°C for h. LCMS indicated complete reaction. The mixiure was
concentrated and the residue was dissolved in methanol and applied to an SCX-2 ion-
exchange cartridge (50 g) eluting with methanol, followed by 10% aq. ammonia in
methanol. The ammoniacal fractions were combingd and evaporated in vacuo to give the
crude product (400 mg) as a yellow gum. The mixture was loaded in dichloromethane on
a silica cartridge (20 g) and purified by chromatography on Flashmaster using a gradient
of 0-15% methanol {containing 1% Et;N)-dichloromethane over 40 min. The appropriate
fractions were combined and evaporated in vacuo to give impure product (167 mg) as a
colourless gum. The sample was dissolved in 1:1 MeQH-DMSO (2 mL) and purified by
MDAP on Xbridgs column using acetonitrile water with an ammonium carbonate modifier
Appropriata fractions were combined and the solvent was evaporated in vacuo to give the
titte compound (91 mq, 26%) LCMS (Systern C) (5 min run) RT=3.76 min, ES+ve m/z
701/703 (M+H)".

Intermediate 22

Mathyl 4-{[2-(dimethylamino}-2-oxoethyljoxy}-3-{methyloxy)benzoate

0

1 ,‘,O O/’

Methyl 4-hydroxy-3-(methyloxy)benzoate (methyl vanillate, Aldrich) (3.85 g, 21.1 mmol)
and potassium carbonate (2.92 g, 21.1 mmel) in DMF {10 mL) was treated at RT with 2-

chloro-N, N-dimethylacetamide (Merck) (2.18 mL, 21.1 mmol) and the mixture was stirred
o0
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over the weekend. The mixlure was parlitioned between ethyl acetate and 2M HCI. Thae
organic phase was washed with, 2M HCI, saturated sodium bicarbonate solution (turns
lightly coloured), acid (loses colour), brine, dried (MgSQ.). and evaporated under reduced
pressure, to give the product contaminated with starting material (5.0 g). The mixture was
therefore re-dissolved in DMF (5 ml) and treated with polassium carbonate (1.38 g, 10
mmol) and 2-chloro-N,N-dimethylacetamide (1 mL, 10 mmol) for ancther day. The
mixture was then parlitioned belween ethyl acetate and 2M MCI and treated as above.
The filtrate was evaporated to give a solid (2.614 g) which was loaded in chloroform to a
silica cartridge (70 g) and purified by chromatography on Flashmaster using a 0-100%
ethyl acetate-cyclohexane gradient over 30 min. The appropriate fractions were
combined and evaporated in vacuo to give the title compound (1.4 g, 26%) as a white
solid. LCMS (System A) RT=0.69 min, ES+ve m/z 268 (M+H)".

Intermediate 23
[4-{[2-(Dimethylamino)ethyl]oxy}-3-(methyloxy)phenyl]methanol

OWN./
I

Methyl 4-{[2-(dimethylamino)-2-oxoethylloxy}-3-(methyloxy)benzoate (for a preparation
see Intermediate 22) (1.4 g, 5.2 mmol) was dissolved in THE (80 mi) and cooled in an ice-
bath under nitrogen. Tho mixture was then treated cautiously with 1M elher solution of
lithium aluminium hydride (5.5 mL) and the mixture was stirred at 5°C allowing to warm to
RT avernight. The reaction mixture was gquenched by cautious addition of ag. saturated
NaHCQ, salution (1 mL), Tollowed by MgS0, (2 g) and stirring for 30 min. The solids
were removed by filtration, washed with ethyt acetate, and the fillrate was evaporated to
give the title compound (1.18 g, 100%) as a yellow oil: LCMS (System A) RT=0.34 min,
ES+ve m/z 226 (M+H)".

Intermediate 24
3-(Hydroxymethyl)benzenesulfonamide

N

"S OH
HzN \©/‘\
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To a solution of 3-{aminosullonyl)benzoic acid (Fluorochem) (150 mg, 0.746 mmol} in
THF (t mlL) was added dropwise at 0 “C Borane-THF complex (3.73 mL, 3.73 mmal).
The resulting solution was stirred 10 min at 0 °C, and lhen at room temperature overnight.
The reaction mixture was carefully quenched wilh 10 mL of water at 0 °C. The reaction
mixture was diluted with 30 mL of EtOAc and 20 ml of water. The aqueous layer was
further extracted with 30 mL of E1OAc. The combined organic solutions were washed with
bring (30 mL), dried over an hydrophobic fiit and concentrated under reduced pressure.
The residue was loaded in dichloromethane to a silica cartridge (20 g), and purified by
chromalography on Flashmaster using a 0-100% ethyl acetate-dichloromethane over 40
min. The appropriate fractions were combined and evaporated in vacuo to give the title
compound (86.4 mg, 62%) as a gum. LCMS (System A) RT = 0.41 min, ES+ve m/z 188
(M+H)".

Intermediate 25
1-{[3,4-Bis({methyloxy)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-amine

-
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Fowdered KOH (0.494 g, 8.80 mmol) was dissolved in DMSO (20 mL) under nitrogen and
4-(methyloxy)}-1H-indazol-3-amine (for a preparation see Intermediate 1) (0.653 g, 4
mmol) was added. The mixture was stirred for 15 min to give a deep red solution. 4-
(Chloromethy)-1,2-bis{methyloxy)benzene (0.896 g, 4.80 mmol) was added in one portion
and the mixture was stirred for 2 h. The mixlure was added to water (150 mL) and
extracted wilh dichloromethane (3 x 50 mL). The dried (Na,50,) extract was evaporated
and the residue was triturated wilh diethyl sther (3 x 3 mL) to give the litic compound
(1.05 g, 84%) as an vrange solid. LCMS (System B) RT=1.42 min, ES+ve m/z 314
(M+H)".

Intermediate 26
5-Chloro-N-[4-{methyloxy)-1H-indazol-3-yl]-2-thiophengsulfonamide
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A solution of 1,1-dimethylethyt 3-{[{5-chloro-2-thienyhsulfonyllamino}4-(methyloxy)-1H-
indazole-1-carboxylate (for a preparation see Intermediale 6) (155 mg, 0.35 mmol) was
dissolved in DCM (0.2 mL) and TFA (0.4 mL) was added. The solution was stood at room
lermperature for 30 min, and then blown down to dryness under a stream of nitrogen in a
Radlay's blow down unit lo give the titte compound (200 mg). LCMS (System D) RT =
1.02 min, ES+ve m/z 344 (M+H)",

Intermediate 27
2-{[(3-{[3-{[{5-Chloro-2-thienyl}sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]lamino}-1,1-dimethyl-2-oxoethyl acetate
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A stirring suspension of N-{1-{[3-(aminomelhyljphenyl]methyl}-4-(methyioxy)-1H-indazol-
3-yl]-5-chloro-2-thiophenesulfonamide (40.5 g, 87 mmol) in dichloromethana (1000 mL)
and triethylamine (36.4 mL, 262 mmol) was cooled down and then 2-chloro-1,1-dimethyl-
2-oxoethyl acetate (12.52 mL, 87 mmol) was added dropwise. The reaction mixture was
stirred at room temperature under nitrogen for 1 h and 20 min. It was then washed wilh
2M HCI (300 ml), NaHCO5 solution (300 ml), brine, dried over magnesium sulphate and

filtered. The fillrate was evaporated in vacuo to give a white solid. The residue was
dissolved in DCM and loaded onto a 1500g silica colurmn and eluted with 40-100% ethyl
acetate in cyclohexane over 8 CV. The required fractions were combined and evaporated
in vacuo to give the title compound in two batches (37.87 g, 73%) and (3.39 g) as white
foams. HPLC showed that the fatler batch was not pure, therefore it was purified again on

a 120g silica column using a gradient of 40-75% ethyl acetate in cyclohexane over § CV.
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The required [raclions were combined and evaporaled in vacuo to give the title compound
(2.16 g, 4%) as a white foam.
LCMS (System A) RT=1.10 min, ES+ve m/z 581/593 (M+H)".

Intermediate 23
1,1-Dimethylethyl [(4-{[3{bis[(5-chloro-2-thienyl}sulfonyl]laminc}-4-(methyloxy)-1H-
indazol-1-yljmethyl}phenyl}methyllcarbamate

Cl
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A solution of 5-chioro-N-{(5-chloro-2-thianylsulfonyll-N-[4-(methyloxy)-1 MH-indazol-3-yl]-2-
thiophenesulfonamide (for a preparation see Intermediate 10)(400 mg, 0.763 mmol),
triphenylphosphine (400 mg, 152 mmol) and  1,1-dimethylethyl  {{4-
(hydroxymethylphenylimethyllcarbamate (Maybridge) (362 mg, 1.52 mmol) in THF (3
mi) was added at room temperature DIAD (0.300 mL, 1.52 mmal). The resulting mixtura
was stirred at 65 °C for 3 hours. The reaction mixture was partitionad between DCM (3
mL) and water (3 mL). The organic phase was separated, and the agueous layer was
furthar extracted with DCM (3 mL). The combined organic sclutions were dried over an
hydrophobic frit and evaporated under a nitrogen stream in a blowdown unit. The residue
was loaded in dichloromethane on a silica (50 g) cartridge and purified by
chromatography on Flashmaster 1l using a gradient of 0-100% dichloromethane-
cyclohexane over 40 min. The appropriate fractions were combined and evaporated in
vacuo to give the title compound (498 mg, 88%) as a gum.

LCMS (System A) RT=1.48 min, ES+ve m/z 760/762 (M+NH,)'.

Intermediate 29
1,1-Dimethylethyl [{4-{[3-{[{5-chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-
indazol-1-yllmethyl}phenyl)methyllcarbamate
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To a solution of 1,1-dimethylethyl [(4-{[3-{bis[(5-chloro-2-thienyl)sulfonyl]lamino}-4-
{methyloxy)-1H-indazol-1-ylimethytiphenyl)methyllcarbamate  (for a preparation  see
intermediate 28) (497 mg, 0.67 mmol) in methanol (3 ml) was added sodium hydroxide
(2M. 3.34 mL}) and the mixture was stirred at 60 °C for 3 h. The solvents were evaporated
off under a nitrogen stream in a blowdown unit. The residue was partitioned between
DCM (5 mL) and water {5 mL) and a solution of dilute HCI solution was added until the pH
of the aqueous layer was around 1. The organic phase was separated and the aqueous
layer was further extracted with DCM (5 mL). The combined organi¢ solutions were
washed with brine (2 mL), dried over an hydrophobic frit, and concentrated under a
stream of nitrogen in a blowdown unit. The residue was dissalved in 1:1 MeOH-DMSOQ (1
mbL) and purified by Mass Directed AutoPrep (supelcosil ABZ+Plus column) eluting with
solvents A/B (A: Water + 0.1% Formic acid, B: MeCN:Water 95:5 + 0.05% Formic acid).
The solvent was remaoved under a stream of nitrogen in the Radleys blowdown apparatus
to give the tithe compound (112 mg, 30%) as a white solid. LCMS (System A) RT=1.26
min, ES+ve m/z 563/565 (M+H)'.

Intermediate 30

N-[1-{[4-{Aminomethyl}phenylImethyl}-4-(methyloxy)-1H-Indazol-3-yl]-5-chloro-2-

thiophenesulfonamide formate salt
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To a solution of 1, 1-dimethylethyl  [{(4-{[3-{[{(5-chloro-2-thienyl)suifonyl]lamino}-4-
(methyloxy)-1H-indazol-1-yllmethyl}phenyl)methyllcarbamate  (for a preparation see
Intermediate 29) {92 mg, 0.16 mmaol) in dichloromethane (3 mL) was added dropwise
hydrogen chloride (0.041 ml, 0.163 mmeol). The resulting mixture was stirred at room
temperature for 4 h, and then additional portion of hydrogen chloride (0.041 mL, 0.163
mmol) was added dropwise and the mixture was stirred at room temperature overnight.
The solvents were then evaporated in a nitrogen blowdown unil.  The residuc was
dissolved in 1:1 MeQOH-DMS(Q (1 mL) and purilied by Mass Directed AutoPrep (supelcosil
ABZ+Plus column) eluling wilh solvents A/B (A Water + 0.1% Formic acid, B:
MeCN:Waler 95:5 + 0.058% Formic acid). The solvent was dried under a stream of
nitrogen in the Radleys blowdown apparatus to give fhe lilfe compound (89 mg, 83%).
LCMS (System E) RT=2.10 min, ES+ve vz 463/465 (M+H)'.

Intermediate 21

Methyl 3-{[3-{[(5-chloro-2-thienyl)sulfonyvI1{({[2-
{trimethylsilylethyl]loxy}methyl}aminol-4-(methyloxy)-1H-indazol-1-
yllmethyl}benzoate
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A solution of 5-chloro-N-|4-{methyloxy)-1H-indazol-3-yI]-N-{{[2-
(trimethytsilyl)ethylloxylmethyl-2-thiophenesulfonamide  (for  a  preparation  see
Intermediale 8) {1y, 2.11 mmaol) in DMF (10 mL) was treated at ambient lemperature with
potassium carbonate (0.583 g, 4.22 mmol) and methyl 3-(bromomethyl)benzoate (Alfa
Aesar) (0.580 g, 2.53 mmol). The resulting mixture was stirred at 50 °C for 2 h and the
LCMS then showed product as the major peak. The mixture was diluted wilh DCM (20
mL) and of water (20 mlL.). The organic phase was separated and the agueous layer was
further extracted with DCM (20 mL). The cormbined organic sclutions were washed with
brine (30 mL}, dried over an hydrophobic frit, and concentrated under reduced pressure.
The residue was lpaded in dichloromethane to a silica 100 g carlridge and purified by
chromatography on Flashmaster 1l using a 0-100% gradient B in A, A beeing neat DCM
and B being a 5 % EtOAC in DCM solution over 40 min. and then further purified on a
second cartridge silica 70g using a 0-100% gradient B in A, A heeing neat DCM and B
being a & % EtOAC in DCM solution over 40 min. The appropriate fractions wers
combined and evaporated in vacuo lo give (fie tile compound (571 mg, 44%) as a gum.
LCMS (System A) RT=1.60 min, ES+ve m/z 639/641 (M+NH,)'.

Intermediate 32
4{[3-Amino-4-{methyloxy)-1H-indazol-1-yl)methyl}benzamide
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To a solution of 4-(methyloxy)-1H-indazol-3-amine ( for a preparation see Intermediate 1)
(0.816 g, 5 mmol} in BMSO (50 mL} at room temperature under nitrogen was added
potassium hydroxide (0.561 g, 10.0 mmel). After stiring the resuiting deep red salution
for 25 min 4-(chloromethyllbenzamide (0.848 g, 5.00 mmol) was added in one portion.
The reaction mixture was stirred for a further 3¢ min and then poured into water (250 mL),
forming an emulsion. The reaction mixture was extracted using chloroform (3 = 250 mL).
The combined organic sofutiong were washed with water (250 mL) and passed through
hydrophobic frit.  The solvent was removed in vacue and the residue was loaded in
dichloromethane to a silica (100 g) cartridge and purified by chromatography on
Flashmaster eluting with 0-100% ethyt acetate-cyclohexane + 0-20% methanol-ethyl
acetate over 80 min. The appropriate fraclions ware combined and evaporated in vacuo
to give fhe fitle compound (1.18 g, 80%). LCMS: (System A) RT = 0.69 min, ES+ve miz
297 (M+H)".

Intermediate 33
1-{[3,4-Bis(methyloxy)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-amine {

Powdered KOH (0.494 g, 8.80 mmol) was dissolved in DMSO (20 mL) under nitrogen and
4-(methyloxy)-1H-indazol-3-amine (for a preparation see Intermediate 1) (0.653 g, 4
mmol) was added. The mixture was slirred for 15 min to give a deep red soluticn. 4-

(Chloramethyh)-1,2-bis{methyloxy)benzene (0.8896 g, 4.80 mmol) was added in one portion
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and the mixture was stirred for 2 h. The mixture was added to water (150 mlL) and
extracted with dichloremethane (3 x 50 mL). The dried (Na:S0,) extract was evaporated
and the residue was triturated with diethyl ether (3 » 3 mL) lo give the title compound
(1.05 g, 84%) as an orange solid. LCMS (System B) RT=2.22 min, ES+ve m/z 314
(M+H)".

Intermediate 34
N-[(3-{[3-amino-4-(methyloxy)-1H-indazol-1-yljmethyl}phenyl)methyljacetamide

.
MH,
R
| Y
s
W
HN

The title compound was prepared in array format according to the procedure described for
Intermediate 33.
LCMS (System A) RT=0.76 min, ES+ve m/z 325 (M+H)".

Intermediate 35
1,1-Dimethylethyl (3R)-3-({[(3-{[3-amino-4-{methyloxy)-1H-indazol-1-
ylimethyl}phenylimethylJamino}carbonyl)-4-morpholinecarboxylate

The title compound was prepared in array format according to the procedure described in
Intermadiate 33. LOMS (Systern A) RT=0,98 min, ES+ve m/z 496 (M+H)".

Intermediate 36
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4-Fluoro-1H-indazol-3-amine

To a solution of 2,6-diffuorobenzonilrile (3 g, 21.6 mmol) in anhydrous ethanol (50 mL)
was added hydrazine hydrate (4.18 mL, 86 mmol). The reaction was heated at 90 °C
under nitrogen for 4 hours. Reaction mixture was cooled to room temperatura, treated
with acetone (20 mL) and eft to stand for 18 hours. The mixture was evaporated in-vacue
to yield an orange/brown solid which was partitioned batween saturated aqueaus sodium
hydrogen carbonate solution and dichloromethane. The organic layer was passed
through a hydrophobic frit and evaporated in-vacuo to yield a brown solid (4.58 g), which
was absorbed onto Florisil (60-100 mesh), applied to a 100g silica SPE cartridge and
purified on a Flashmaster 1l using a 0-10% methano! in dichloromethane gradient over 60
min. Fractions 48-57 were combined and the solvent was evaporated in-vacuo to yield
the titfe compound as a brown solid (3.08 g, 94%). LCMS (System B) RT= 1.38 min,
ES+ve m/z 152 (M+H)',

Intermediate 37
3-[(3-Amino-4-fluoro-1H-indazol-1-yljmethyl|benzonitrile

F NH,
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To a suspension of ground potassium hydroxide (0.483 g, 8.60 mmol) in anhydrous
dimethyl sulfoxide (15 mL) at room temperature under nitrogen was added a solution of 4-
fluoro-1H-indazol-3-amine (for a preparation see Intermediate 36) (0.52 g, 3.44 mmol) in
anhydrous dimethyl sulfoxide (10 mL). The resulting deep red solution was treated after
10 minutes with 3-cyanobenzyl bromide (0.843 g, 4.30 mmol) in one portion. The reaction
mixture was stirred for 30 min and then pourad into water (100 mL), forming a yallow
emulsion. This was exiracted using chloroform (2 = 100 ml). The combined organic
solutions were washed wilh water-brine (1:1) (100 mL), passed through a hydrophobic frit
and evaporated in-vacuo 1o yield a red oil (2.263 g). The residue was applied io a 100g

silica SPE cartridge and purified by chromatography on Flashmaster | eluting with a 0-
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100% elhy! acetate in cyclohexane gradient over 80 min. Fractions 169-173 were
combined and the solvent was evaporated in-vacuo to yvield a yellow solid the titfe
compound (0.77 g, 84%) LCMS (System B) RT = 2.32 min, ES+ve m/z 267 (M+H)".

Intermediate 33
5-Chloro-N-{1-[(3-cyanophenyl)methyl]-4-fluoro-1H-indazol-3-yi}-2-

thipphenesulfonamide
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To a solution of 3-[(3-aming-4-fluoro-1H-indazol-1-yl)methylibenzonitrile (for a
preparation see intermediate 37) (695 mg, 2.61 mmol) in anhydrous pyriding (3 mL)
cooled in an icefwater bath was added 5-chloro-2-thiophenesulfonyl chioride (587 mg,
2.61 mmol) dropwise over 1 minute and the reaction mixture was stirred in the ice/water
bath for 1 hour. The reaction mixture was partitioned between ethyl acetate (150 mL) and
2N hydrochloric acid (100 mL). The organic layer was separated, passed through a
hydrophobic frit and evaporated in-vacuo to yield a dark red oil (1.264 g). The oil was
dissolved in the minimum volume of dichloromethane, applied to a 100g silica SPE
cartridge and purified by chromatography on Flashmaster li using a 0-50% ethyl acetate
in cyclohexane gradient over 60 min. Fractions 66-69 were combined and evaporated in-
vacue to yield a white foam (540 mg). which was further purified by chromalography on
100g silica SPE cartridge on Flashmaster |} using a 0-10% methanot in dichleromethane
gradient over 60 min. Fractions 23-26 were evaporated in-vacuo to yield the title
compaund as a white foam (483 mg, 42%). LCMS (SystemB) RT = 3.01 min, ES+ve m/z
447/449 (M+H)+,

Intermediate 39
N-(1-{[3-(Aminomethyi)phenyi]lmathy!}-4-flucro-1 H-indazol-3-yl)-53-chloro-2-

thiophenesuifonamide
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To an ico/water bath cooled solution of 5-chloro-N-{1-[(3-cyanophenyl)methylj-4-fluoro-
1H-indazol-3-yI}-2-thiophenesulfonamide (for a preparation see Intermediate 38) (493 mg,
1.10 mmol) in anhydrous tetrahydrofuran (7 mL) under nitrogen atmosphere was added
dropwise over 5 min lithium aluminium hydride (1M solution in diethyt ether) (2.76 mL,
2.76 mmaol). The reaction was stirred in the ice/water bath for 30 min and then at rgom
lemperature for 1 hour.  Further guantity of lithium aluminium hydride (1M solution in
diethyl ether, 1 mL) was added dropwise over 1 min. Reaction stirred at room
temperalure for 1 hour. The reaction mixiure was cooled in an ice/water bath and
quenchad with water (10 mL) (dropwise with care). The reaction was then partilioned
between saturated aqueous sodium hydrogen carbonate solution and 20% mcthanol in
dichloromethane - large amount of white solid suspended in the aqueous fayer. The
organic layor was passed through a hydrophobie frit and evaporated in-vacuo to yield a
white solid (<20 mg). Producl nol soluble in organic layer - majority of malerial cither
soluble in agueous ar suspended in aguecus,  Methanol was added to the retained
aqueous layer until an opague milky solution formed - applied to two methanol pre-
conditioned 50 g SCX-2 ion-exchange carlridges. The cartridges were washed wilh
methanol and then eluted using 2M ammonia in methanol. The 2M ammonia in methanol
fractions from each cartridge were combined and evaporated in-vacuo to vield a pale
yellow solid (480 mg), which was absorbed onlo Florisil (60-100 mesh), applied to a 100g
silica SPE cartridge and purified by chromatography on Flashmaster 1l using a 0-25%
methano! in dichloromethane gradient over 60 min, Appropriate fractions were combined
and evaporated under reduced pressure to give the titfe compound (284 mg, 57%) as a
white solid. LCMS (System B) RT=1.67 min, ES+ve m/z 451/453 (M+H)'.

Intermediate 40
4-Chloro-1H-indazol-3-amine
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To a solution of 2-chloro-6-flucrobenzonitriie (ABCR) (3 g, 19 rmmol) in anhydrous ethanol
{50 mL) was added hydrazine hydrate (3.74 mL, 77 mmal). The reaction was heated al

90 “C under a nitragen for 3.5 hours. The reaction mixture was cooled to room
temperature, treated with acetone (20 mL) and left to stand for 19 hours. The mixture was
avaporated in-vacuo to yield an orange/brown solid, which was partitioned between
saturated aqueous sodium hydrogen carbonale solution and dichloromethana. The
organic layer was passed through a hydrophobic frit and evaporated in-vacuo to yield a
brown solid, which was absorbed onto Florisil (60-100 mesh), applied to a 100g silica SPE
cartridge and purified by chromatography on Flashmaster |l using a 0-10% methanol in
dichloromethane gradient over 60 min. Fractions 24-29 were combined and the solvent
was evaporated in-vacuo to yield the title compound as a yellow solid (2.14 g, 66%)
LCMS (System B) RT= 1.58 min, ES+ve m/z 168 (M+H)".

Intermediate 41
3-[(3-Amino-4-chloro-1H-indazol-1-yl)methyllbenzonitrile

To a suspension of ground potassium hydroxide (421 mgq, 7.50 mmol) in anhydrous
dimethy! sulfoxide (5 mL) at room temperature under nitrogen was added a solution of 4-
chloro-1H-indazol-3-amine (for a preparation see Intermediate 40) (503 mg, 3.0 mmol} in
anhydrous dimethyi sulfoxide (15 mL). After 30 minutes 3-cyanobenzy! bromide (Aldrich)
(735 myg, 3.75 mmol)} was added in ong portion. The reaction mixture was stirred for 2
hours.  The reaction mixture was poured into water (200 mL), forming a yelow/brown
emulsion. This was extracted using chloroform (2 « 200 mL). The combined organic
solutions were washed with water:brine (1:1) {200 mL), passed through a hydrophaobic fril,
and evaporaled in-vacuo to vield a brown oil. The oil was applied to a 100g silica SPE

cartridge and purified by chromatography on Flashmaster Il using a 0-100% ethy! acetate
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in cyclohexane gradient over 80 min. Fractions 32-34 were combined and the solvent
was evaporated in-vacuo lo yield the title compound as an off white solid (216 mg, 25%).
LCMS (System B) RT = 2.51 min, ES+ve m/z 283 (M+H)".

Intermediate 42
5-Chloro-N-{4-chloro-1-[(3-cyanophenyl)methy!l-1H-indazol-3-yl}-2-
thiophenesulfonamide
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To a solution of 3-[{(3-amino-4-chloro-1H-indazol-1-ylmethyl]benzonitrile (for a preparation
see Inlermediate 41)(201 mg, 0.711 mmeol) in anhydrous pyriding (2 mL) under nitrogen
was added 5-chloro-2-thiophenesulfonyl chloride (154 my, 0.711 mmol} dropwise, and the
reaction mixture was stirred at room lemperature for 30 min. The reaction mixture was
partitioned between ethyl acetate (150 mL) and 2N hydrochloric acid (100 mL). The
organic layer was separated, passed through a hydrophobic fril, and evapoerated in-vacuo
to yield a dark red oil. This was dissolved in the minimum volume of dichloromethane,
applied to a 100g silica SPE carlridge and purified by chromatography on Flashmasler 11
using a 0-50% ethyl acetate in cyclohexane gradient over 60 min. Fraclions 149-154
were combined and evaporated in-vacuo to yield a white solid (90 mg). Fractions 155 and
156 were combined and evaporated in-vacuo o yield a yellow solid (78 mg) which was
dissolved in MeQH:DMSO (1:1) (1 mL) and further purified by Mass Directed
AutoPreparative HPLC (Sunfire C18 column 150mm x 30mm i.d. 5 am packing diameter
at ambient temperature) eluting with solvents A/B (A: 0.1% v/v solution of formic acid in
water, B: 0.1% wv solution of formic acid in acetonitrile) over 25 min.  Appropriate
fractions wore evaporated in-vacuo to yield a while solid (5 mg) which was combined with
the earlier white solid to give the title compaund (95 mg, 29%) LOMS (System B} RT =
3.01 min, ES+ve m/z 463/465 (M+H)".

Intermediate 43
7-Fluoro-4-(methyloxy}-1H-indazol-3-amine
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To a suspension of 2-[7-fluoro-4-(methyloxy)-1H-indazol-3-yl]-1H-iscindole-1,3(2H)-diona
(for a preparation see Intermediate 13} (1.36 g, 4.37 mmol) in ethanal (15 mL) at 0 °C
(icelwater bath) was added hydrazine hydrate (0.638 mi, 13.11 mmol) dropwise, The
icefwater hath was removed and the reaction mixiure was allowed to warm to room
temperatura. Stirring was continued for a further 40 min. During this time the reaction
mixture became very viscous. Acetone (10 ml) was added to the reaction and the
resultant reaction mixture was allowed to stand at room temperature avernight. The solid
was removed by liltration and washed with acetone (x 2). The combined filtrates were
concentrated in vacuo. The solid was triturated in cyclohexane-alhyl acetate (2:1; ~25
mL) and then collected by filtration to give the tille cormpound (479 mg, 60%) as a light
brown powder. LCMS (System A) RT=0.69 min, ES+ve m/z 182 (M+H)". The filtrale was
concentrated and the resultant oil was loaded in dichloromethane (and minirmum amount
of methanol) to a silica cartridge 70 g and purified by chromatography on Flashmaster
eluting with a 0-50% ethy! acetate-cyclohexane over 30 min. The appropriate fractions
were combined and evaporated in vacuo to give another batch of the required product
(316 mg, 40%) as a brown oil. LCMS (System A) RT=0.62 min, ES+ve m/z 182 (M+H)',

Intermediate 44
3-{[3-Amino-7-fluoro-4-{methyloxy)-1H-indazol-1-yllmethyl}benzonitrile

To a fine suspension of ground potassium hydroxide (566 mg, 10.09 mmol) in dimethyl
sulfoxide (5 mL) at room temperalure under nitrogen was added a solulion of 7-fluoro-4-
(methyloxy)-1H-indazol-3-amine (for a preparation see Infermediate 43)(727 mg, 4.01
memol) in dimethyl sulfoxide (2 mL). After 5 min the resulting dark brown sclution was
treated with 3-(chloromethyi)benzonitrile (730 mg, 4.82 mmaol). The reaction mixture was
stirred for 30 min and then the mixture was poured inlo water, forming an emulsion. This

was extracted with DCM and the combined extracls were washed with water and passed
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through a hydrophobic frit. The agueous was exlracled with ethyl acetate and the
combinad organic solutions were washed with waler and brine, dried (Na»50.) and then
combined with the initiat DCM extracts and concentated in vacuo to leave a brown gil. The
residue was loaded in dichloromeihane to a silica 100 g cartridge and purilied by
chromatography on Flashmaster eluling with 0-100% ethyl acetate-cyclohexane over 40
min. The appropriale fractions were combined and svaporated in vacuo to give the
required product (865 mg, 56%) as a yellow powder. LCMS (System A) RT=1.02 min,
ES+ve m/z 207 (MtHY".

Intermediate 45
5-Chloro-N-[1-[(3-cyanophenyl)methyl]-7-fluoro-4-{methyloxy)-1H-indazol-3-yl]-2-

thiophenesulfonamide

To a solution of 3-{[3-amino-7-flucro-4-{methyloxy)-1H-indazol-1-yljmethyl}banzonitrile (for
a preparation see Intarmediate 44)665 mg, 2.24 mmol) in dry DCM (10 mlL) was added 5-
chloro-2-thiophenesulfonyl chloride (0.300 mL, 2.24 mmal), followed with pyriding (2 mL).
The resultant dark yellow solution was stirred at room temperature overnight. More 5-
chloro-2-thiophenesulforyl chioride was added (0.100 mL) and the reaction stirred for a
further 1 h. The reaction mixture was partiioned between ethyl acetate and 2N
hydrochloric acid. The agueous phase was exlracted with ethyl acetate (x2). The
combined organic solutions were washed with water and brine, dried (Na:30y) and
concentrated in vacuo o leave a deep red oil.  This residus was loaded in
dichloromethane lo a silica 100 g cartridge and purified by chromatography on
Flashmaster eluting with a 0-100% ethyl acetate-dichloromethane over 40 min.  The
appropriate fractions were combined and evaporated in vacuo to give the titte compound
(323 mg, 30%) as a pale yellow powder. LCMS (System A) RT=1.2 min, ES+ve m/z
ATRIATE (M+H)".

Intermediate 46
N-[1-{[3-{Aminomethyl)phenyllmethyl}-7-fluoro-4-(methyloxy)-1H-indazol-3-yl]-5-
chloro-2-thiophenesulfonamide
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5-Chloro-N-[1-[(3-cyanophenylmethyl}-7-fluaro-4-(methyloxy)-1H-indazol-3-yl]-2-
thiophenesulfonamide (for a preparalion ses Intermediate 45)800 mg, 1.26 mmol) was
dissolved in THF (13 mL) and stirred in an ice bath. The solulion was then treated
dropwise with lithiurm aluminium hydride (1M in diethyl elher) (0.881 mL, 0.881 mmol) and
stirred under nitrogen overnight. Further six portions of lithium aluminium hydride (1M in
diethyl ether, 0.126 mL al a lime) were added dropwise to the reaclion and stirred for
another day. The reaction was guenched with 2M NaOH solution (4 mL) and exiracted
with ethyl acetate (100 mL). The organic layer was washed with brine (100 mL) before
being dried over anhydrous magnesium sulphate and evaporated in vacuo. The residue
was dissolved in methanol and loaded onto a methanol conditioned sulfonic acid cartridge
(SCX-2) 50g. The cartridge was washed with methanol and eluted with 2M ammonia in
methanol. Ammoniacal fractions were evaporated to give a brown gum (100 mg). The
agueous layer was back exlracted with ethyl acetate (100 mL). The organic layer was
washed with brine (100 ml) and dried over anhydrous magnesium sulphate before being
evaporated in vacuo to give a brown gum (80 mg). The agueous layer was back
extracted with chioroform-isopropanal 3:1 (100 mL). The organic layer was dried over
anhydrous magnesium sulphate before being evaporated in vacuo to a further 40 mg.
The solids in the agqueous layer were collected by filtration. The solid was dissolved in
methangl and filtered to remove any inscluble material.  The filtrate was evaporated in
vacuo to a further batch of 300 mg. The combined batches were dissolved in methanol
and loaded onto a methanol pre-conditioned 50g sulfonic acid (SCX-2) cartridge. The
cartridge was washed with methanol and then eluted with 2M ammonia in methanol.
Ammoniacal fractions were evaporated in vacuo to give the title compound as a brown
gum (220 mg) LCMS (System A) RT = 0.81 min, ES+ve m/z 481/483 (M+H)".

Intermediate 47
2,4-Difluoro-6-methoxybenzaldehyde
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3,5-Difluoroanisole (50 g, 0.35 mol) was charged to a 3-neck flask fitted with thermometer,

dropping funnel and argon bubbler. Dichloromethane (200 ml) was added and the
solution was cooled in ice-water. Titanium (1Y) chloride (61.5 mL, 0.56 mol} was added
dropwise (15 min), followed by dropwise addition of a,a~dichloromethyl methyl ether (31.5
mL, 0.35 mol) so that the temperature was maintained <10“C (approx 20 min). The
reaction was stirred in ice-water for a further 140 min, poured into ice-water (1 L), then
extracted thrice with DCM. The organic solutions were washed with water, brine then
dried (MgSQ,) and evaporated. The crude product was purilied using the Versaflash (80
x 300 mm Si0; cartridge, gradient from DCM lo 5% EIQAC) in 7 separate batches to give

the litle compound (34.5 g, 57%) as an orange solid.

Intermediate 48

2,4-Difluoro-6-methoxyhenzaonitrile

"H.O -,

Q NH-O80,1H
| 2 nl . ,,;,N
Water
F F F N

2,4-Dilluoro-6-methoxybenzaldehyde (for a preparation see Intermediate 47)(34.5 g, 0.20

mol) and hydroxylamine-o-sulfonic acid (24.95 g, 0.22 mol) were charged lo a round-
bottom flask. Waler (500 mL) was added and the suspension was heated at 110 °C for 3
h. Afler TLC shows reaction to be complele, it was cooled in ice-water and extracted
lhrice with ethyl acetate. The organic solutions were dried (MgSQ,) and evaporaled, and
the residue was purified by dry flash chromatography (DCM eluent) to give the title

compound (32.05 g, 95%) as a pale pink solid.

Intermediate 49
é-Fluoro-4-methoxy-1H-indazol-3-amine
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2,4-Difluoro-6-methoxybenzonitrile (for a preparation see Intermediate 48%29.2 g, 0.17
maol) was suspended in n-butanol (250 mL) and hydrazine hydrate (16.6 mL, 0.34 mal)
was added. The suspension was heated at 110 °C for 19 h, then 115 °C for 4 h. The
reaction was allowed to cool and a solid formed overnighl. The solid was collected by
filtration, and washed with n-butanol. Solid is mainly an aryl hydrazine by-product
{(uncyclised or regicisomer). The filtrate was concentrated and azeotroped with toluene to
give 15.6 g of crude product (84% by LCMS). The crude product was taken up in ~400
mL water, ~5 mL AcOH and ~350 mL ethyl acetate and any insoluble material was
discarded. The organic layer was washed with water, dried (MgS0,) and svaporated.
The residue was taken up in hot ethyl acetate (75 mt, 55°C) and heptane was added (20
mL). The solid was collected by filtration, washed with heptane. This was repeated twico

to give the title compound (6.7 g, 21%) as a purple solid.

Intermediate 49 — Alternative preparation

To a solution of a 1:1 mixture of 2 4-difluoro-6-(mathyloxy)benzonitrile (for a preparation
see Intermediate 80) (5.15 g, 30.4 mmol) in anhydrous ethancl (50 ml) was added
hydrazine hydrate (5.91 mL, 122 mmol) dropwise. The reaction was stirred at 80 °C
under a nitrogen overnight, The reaction was cooled to room lemperaturs, treated with
acetone (20 mL) and left to stand for 18 hours. The mixture was evaporated in-vacuo and
the residue was parlitioned between saturated agueous sodium hydrogen carbonate
solution (50 mL) and dichloromethane (50 mL). Aqueous phase was further exlracted
with DCM (50 mL). The organic layers were combined and passed through a hydrophobic
frit and evaporated fn-vacuo to vield a brown solid, which was absaorbed onto Florisil, and
purified on a silica 100g cartridge eluting with 0-100% B in A, A being neat CHCI, and B
being a 10% MeQOH in CHCl; over 60 min. The purest fractions were combined and
evaporated in vacuo, and residue wag loaded in a 1:1 mixiure DMSO-MeOH and further
purified by reverse phase (C18) chromatography on 330g cartridge eluting with a gradient
of acetonitrile (containing 0.1% NH;)-water (containing 0.1% NH;) starting from 5 to 35%
over 3 CV, then from 35 to 55% in 8 GV, and from 55 to 85 over 4 CV. The appropriate
fractions were combined and evaporated in vacuo to give the title compound (1.1 g, 20%)
as a pale brown solid LCMS (System A) RT=0.58 min and 0.58 min, ES+ve m/z 182
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Intermediate 50
2,4-Difluoro-64{methyloxy)benzonitrile and 2,8-difluoro-4-{methyloxy)benzonitrile

N
It

F
A solution of 2,4,6-trifluarchenzonitrile (10 g, 63.7 mmal) in methano! (30 mL) was treated
dropwise at 0 °C with 30% sodium methoxide solution in methanol (12.13 mL, 63.7 mmal).
The resulting mixture was stirred at room temperature for 2 h. The reaction mixture was
evaporated in vacuo and the crude solid obtained was partitioned between water (100
mL) and EtOAc (100 mL). The organic layer was separated and the agucous one was
further extracted with EtOAc (100 mL). The combined organic solutions were washed
with water (100 mbL) and brine (100 mL), dried through an hydrophobic frit, and
concentrated under reduced pressure. The sample was loaded in cyclohexane and
dichloromethane (1:1) to a 750 g silica cartridge, and purified by chromatography on
Flashmaster Il eluting with 0-100% methyl tert-butyl ether - cyclohexane over 40 min. The
appropriate fractions were combined and evaporated in vacuo to give a mixture of the
expected product (2,4-diftuoro-8-(methyloxy)benzonitrile) and its regiocisomer (2,6-diflucro-
4-{mcthyloxy)benzonitrile) {1:1) LCMS3 (System A) RT=0.92 min, 0.95 min, ES+ve m/z
170 (M+H)".

Intermediate 51
3-{[3-Amino-6-fluoro-4-(methyloxy)-1H-indazol-1-yljmethyi}benzonitrile

Polassium hydroxide (85% pure, 0.84 g, 12.7 mmol} was powderad and added to DMSO

70



10

19

20

25

(25 mL) and the mixture was stirred for 5 min. A solution of 1:1 mixture of 6-fluore-4-
(methyloxy)-1H-indazol-3-amine and 4-fluoro-6-(methyloxy) regioisomer) (1.085 g, &
mmol) in DMSO (5 mbL) was added and the mixture was stirred for & min. The colour of
the reaction mixture lurned to dark red. Solid 3-(chloromethyl)benzonilrile (1.0 g, 7.1
mimol) was added and the mixture stirred for 1 h. The mixture was diluted with water,
treated wilh 2M HCI (3 ml.) and extracted with elhyl acetate. The organic solution was
washed with water (4 times) and once wilh brine, dried (Mg50,) and evaporated. The
residue was dissolved in DCM and MeOH and pre-absorbed on fiorisit (5 g). The pre-
absorbed compound was placed on two 100g Silica cartridges and purified by
chromatography on Flashmaster using a 0-100% ethyl acetate-cyclohexane over 60 min.
The appropriate fractions (RT=48 min) were evaporated under reduced pressure to give
impure title compound as an orange solid. This required further purification and was pre-
absorbed on florisil and purified by chromatography on Flashmaster silica 100g using a 0-
100% ethyl acetate-cyclohexane over 100 min. The appropriate fractions (RT=46-70 min)
were combined and evaporated in vacuo to give the litle compound (362 mg, 20%) as a
yellow solid: LCMS (System A) RT= 0.98 min, ES+ve m/z 297 (M+H)", NMR & (CDCls)
7.57-7.53 (1H, m), 7.43-7.38 (3H, m), 6.37 (1H, dd, J 10, 2 Hz), 6.15 (1H, dd, J 12, 2 Hz),
5.23 (2H, 8), 4.45 (2H, br}, 3.94 (3H, 8).

Intermediates 52 and 53
5-Chloro-N-[1-[(3-cyanophenyl)methyl]-6-fluoro-4-{methyloxy}-1H-indazol-3-y1]-2-
thiophenesulfonamide {intermediate 52) and 5-chloro-N-[{8-chloro-2-
thienyl)sulfanyl]-N-{1-[(3-cyanophenyl)methyl]-6-fluoro-4-{methyloxy)-1H-indazol-3-
yH-2-thiophenesulfonamide (Intermediate 53)

A suspension of 3-{{3-amino-6-fluoro-4-(methyloxy)-1H-indazol-1-yilmethyltbenzonitrile
{for a preparation see Intermediale 51) (362 mg, 1.22 mmol) in chloroform (6 mL) and
pyriding (2 mL) was added o 5-chloro-2-thiophenesulfonyl chioride (398 mg, 1.63 mmol)

at room temperature and the mixture was stired for 5 h. The reaction mixture was
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partitioned between chloroform and 2M HCI solution. The organic phase was washed
three times with HCI, dried (MgSO,), and evaporated under reduced pressure. The
residual gum (1 g) was dissolved in chloroform and applied to one silica 100 g cartridge
and purified by chromatography on Flashmaster using a 0-100% ethyl acetate-
cyclohéxane over 60 min. The appropriate fractions were combined and evaporated in
vacuo to give /ntermediate 52 (260 mg, 45%) as an off-white solid. LCMS (System A)
RT= 1.17 min, ES+ve m/z 477/479 (M+H)". Less polar fractions were combined and
evaporated lo give 5-chloro-N-=[{5-chloro-2-thienyhsulfonyl}-N-{1-[(3-cyanophenylimethyl)-
B-Nluoro-4-(methyloxy)-1M-indazol-3-yl]-2-thiophenesullonamide (Intermediate 53) (53 mg,
7%) LCMS (System A) RT= 1.42 min, ES+tve m/z 657/659 (M+H)".

Intermediate 54
N-[1-{[3-(Aminomethyl)phenyl]methyl}-6-flucro-4-(methyloxy)-1H-indazol-3-yl]-5-
chloro-2-thiopphenesulfonamide formic acid salt

A solution of 5-chloro-N-[1-[(3-cyanophanyhmethyl]-6-fluoro-4-(methyloxy)-1H-indazaol-3-
yl}-2-thiophenesulfanamide (for a preparation see Intermediate 52)260 mg, 0.54 mmol} in
THF (10 mlL) was cooled in an ice-bath and treated under nitrogen with a lithium
aluminium hydride solution in ether (1M, 0.38 mL). After 3 h the reaction mixture was
qguenched by addition of 2M NaOH solution {1 mL) and the mixture was stirred under
nitrogen for 0.5 h. The mixture was then partitioned between elhyl acetate and water, and
the organic solution was evaporated under reduced pressure. The residue was dissolved
in MeOH and applied to an ion-axchange SCX-2 cartridge eluting with MeQHM, followed by
10% aqueous ammonia in MeQOH. The ammoniacal solution was evaporated under
reduced pressura to give impure product as a yellow sofid (100.2 mg). The solid was
treated with 2M HCI and chloroform was added.  An emulsion formed which was
concantrated under reduced pressure, and the residue was dissolved in MeQH-DMSO
(1:1) (2 mL) and purified by Mass Directed AutoFrep on Sunfire C18 column using
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Acetonilrile Water with a Formic acid modifier (Melhod A) collecting fraction with RT=6
min. The solvent was evaporated in vacuo to give the title compound (53 mg, 18%) as
the formate saft, LCMS (System A) RT=0.82 min, ES+ve m/z 481/483 (M+H)".

intermediate 55
3,8-Difluora-2-methoxy-benzonitrile

Methanol (600 mL) was treated portionwise with sodium (Alfa, 16.1 g, 0.702 gatoms, 1.05
equiv.). The sodium methoxide solution was cooled to room temperature and added
dropwise to a solution of 2,3 6-trifluorobenzonitrile (Matrix, 105 g, 0.698 mol) in methanal
(600ml) at room temperature. After addition was complete the mixture was stirred for 1
hour at room temperature before removing the methanol under reduced pressure. The
residue was partitioned between diethyl ether (500m}) and water (500 mL). The organic
layer was removed, dried over MgSQ,, filtered and evaporated to give the crude product.
This was purilied by distillation using a 8" vigreux column @ 20 mmMg, oil hath 160 °C,
head temp 120 °C to give the title compound as a white solid (108 g, 91%)

Intermediate 56
5-Fluoro-4-{methyloxy)-1H-indazol-3-amine

A mixture of 3,6-dillucro-2-methyloxybenzonitrile {for a preparation sews Intermediate 55)
(30 g, 184 mmol) in ethanol (300 mL) was reacted with Hydracine Monohydrate (Alfa, 89
mL, 1.84 mol, 10 equiv.). The resulting mixture was heated at reflux overnight then
allowed to cool to room temperature.  Silica was added to the mixture which was then
evaporated to dryness. The pre-absorbed crude reaction mixture was then purified by
chromatography eluting with petrof up to EtOAc (10% steps, 500 mL per step) to give the

title compound ( 8.4 g, 25%) as a yellow solid.

Intermediate 57

73



10

15

20

3-{[3-Amino-5-fluoro-4-(methyloxy)-1H-indazol-1-ylimethyl}benzonitrile

Finely ground potassium hydroxide (6.59 g, 118 mmol, 2.5 equiv.) was treated with DMS0
(100 mlL). To this was added S5-fluoro-4-{methyloxy)-1H-indazol-3-amine (for a
preparations see Intermediate 56) (8.5 g, 47 mmol) and the mixture stirred at room
temperature for 50 mintes. To the red coloursd mixture was added 3-chloromethyl
benzonitrile (8.9 g, 59 mmol, 1.25 equiv.) in one porlion. A small exotherm of ~5 °C was
observed. The mixlure was allowed to stir at room temperature for 25 minutes before
pouring into water (600 mL) and extracting with chloroform (400 mL). The aqueous was
re-extracted with chloroform (2 < 400 mL). The organic extracts were combinad, washed
with water (3 = 500 ml), dried over Mg3Q,, filtered and evaporated to give the crude
product. This was dry loaded onto silica and chromatographed eluting with 20% petrol up
to 70% EtOAc-petrol. The material came off impure so was re-chromatographed on a
suction column. The impure material was loaded in DCM and eluted with DCM up to 30%
EtOAc-DCM to give the lifle compound (8.25 g, 48%) as an off-white solid. LCMS
(System A) RT=0.96 min, ES+ve m/z 297 (M+H)'.

Intermediate 53
3-{[3-Amino-5-flucro-4-(methyloxy})-1H-indazol-1-yljmethylthenzonitrile

0 H,

N

’N
N
s
CN

To a solution of 3-{[3-amino-5-fluoro-4-(methyloxy)-1H-indazol-1-yllmethyl}benzonitrile (for
a preparalion sce inlermediate 57)(470 mg, 1.89 mmol) in dry DCM (3 mL) and pyridine
(1 mL, 12 mmol) was added 5-chloro-2-thiophenesulfonyt chloride (517 mg, 2.38 mmol).
Tha reaction mixture was stimed at room temperature overnighl. The reaction mixlure
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was partitioned between ethyl acetate (15 mL) and 2 M hydrochloric acid (15 mL). The
aqueous was extracled with ethyl acetate and the combined organic solutions washed
with water and brine, passed through a hydrophic frit and then concenlrated in vacuo {0
leave a dark red oil. This was loaded in dichloromethane on to a silica 100 g cartridge
and purified by chromatography on Flashmasler eluting with 0-100% ethyl acetate-
cyclohexane over 40 min. The appropriate fractions were combined and evaporated in
vacuo to give the lle compound (206 mg, 27%) as a pale brown powder. LCMS (System
A) RT=1.17 min ES+ve m/z 477/479 (M+H)".

Intermediate 59
1,1-Dimethylethyl [{3-{[3-amino-5-fluoro-4-(methyloxy}-1H-indazol-1-
yllmethyl}phenyl)methyl]carbamate

-~
? NH,

o Y

\_/

3H{[3-Aminp-5-fluoro-4-(methyloxy)-1H-indazol-1-yllmethyllbenzonitrile  (for a preparation
see Intermadiate 58)(5 g, 16.9 mmol), Nickel (I} chloride (4.37 g, 33.7 mimol) and di-tert-
butyl dicarbonate (5.52 g, 25.3 mmol) were dissolved in a mixlure of THF (75 mL) and
Melhanol {113 mL). The reaction was cooled to =10 "C and sodium borohydride (4.47 g,
118 mmol) was added porlion wise to the reaction. The reaction was left to stir at room
temperature overnighl. LCMS showed no starting material remaining so the reaction
mixlure was concentrated in vacuo to give a black residue. The residue was disolved in
ethyl acetate (500 mL) and washed 3 limes with water (500 ml.). The organic layer was
washed with brine (500 mL) and dried over anhydrous magnesium sulfate before being
gvaporaled in vacuo to give a residue (5.5 g). A 500 mg porlion of the residue was
dissolved in dichloromethane, loaded onlo a 20g silica cartridge and purified by
chromatography on Flashmaster I using a 0-100% ethyl acetate-cyclohexane gradient
over 30 min. Appropriate fractions were combined and the solvent was evaporaled. The
remaining residue was dissolved in dichloromethane and loaded onto two 100g silica
carlridges and purified on Flashmaster 1l using a 0-100% ethyl acetate-cyclohexane
gradient over 60 min. Appropriale fractions were combined and the solvent was

gvaporated. The producls from alf three columns were combined to give the tille
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compound (4.4 g, 65%) as a yellow solid. LCMS (System A) RT=1.08 min, ES+ve nm/z
401 (M+H)".

Intermediate 60
1,1-Dimethylethyl [(3-{[3{[(5-chloro-2-thienyl)sulfonyl]amino}-5-fluoro-4-

(methyloxy)-1H-indazol-1-yllmethyl}phenyl)methyllcarbamate
(%)

-
=]

==
o~

o H_.s

[Py

-

1,1-Dimethylethyl [(3-{[3-aminc-5-fluoro-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenylmethyllcarbamate (for a preparation sce Intermediate 59)3.4 g, 8.48
mmiol) was dissolved in a mixture of dichloromethane (14 ml.) and pyridine (21 mL) and
the reaction was left to stir under nitrogen for 2 h. LCMS showed starting material
remaining, so an extra portion of 5-chloro-2-thiophenesulfonyl chloride (0.461 g, 2.12
mmol) was added fo the reaction mixture and stirred for 45 min. The reaction mixture was
evaporaled in vacuo and the residue was dissolved in ethyl acetate (250 ml) and washed
with water (3 x 250 ml.). The organic layer was washed once with brine (200mL) and
dricd over anhydrous magnesium sulfate before being evaporated in vacuo. The residua
was dissolved in dichloromethane, loaded onlo a 100y silica cartridge and purified by
chromatography on Flashmasler [ using a 0-100% ethyl acetate-cyclohexane gradient
over 80 min. Appropriate fractions were combined and the solvent was evaporated to give
the title compound (2.7 g, 55%) as an orange solid. LCMS (Systern A) RT=1.27 min,
ES+ve mfz 581/583 (M+H)".

Intermediate 61

N-[1-{[3-(AminomethyDphenyl]methyl}-5-flucro-4-(methyloxy)-1H-indazol-3-yil-5-

chlorg-2-thiophenesulfonamide
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1,1-Dimethylethyl  [(3-{[3-{[(5-chloro-2-thienyl)sulfonyl]armino}-S-fluoro-4-{methyloxy)-1H-
indazol-1-ylmethyliphenyl)methyljcarbarmate (for a preparation see Intermediate 60} (2.7
g, 4.65 mmol) was dissolved in dichloromethane (20 mL). Trifluoroacetic acid (5.00 mL.)
was added to the reaction and stirred for 1 h. The reaclion mixture was concentrated in
vacuo to leave a purple residue, The residue was dissolved in methanol and loaded onto
a methanol pre-conditioned SCX-2 ion-exchange cartridge (70 g). The carlridge was
washed well with methanol, followed by HCI in methanol, then methanol and finally
ammonia in methanal. Fractions were combined and evaporated in vacuo to give an off
white sotid, which was dissolved in DMSO, filterad and loaded onto a methanol pre-
condilioned SCX-2 ion-exchange cartridge (70 g). The cartridge was washed well with
Methano! followed by 2M armmonia in methanol. Evaporation of the solvent from the
ammoniacal fractions gave the titte compound (1 g, 45%) as a white solid: LCMS (System
A) RT=0.84 min, ES+ve m/z 481/483 (M+H)".

Intermediate 62
3-Amino-1H-indazole-4-carbonitrile

N NH

3-Fluoro-1,2-benzenedicarbonitrile {APIN) {5 g, 34.2 mmol) was dissclved in ethanol (80
mL} and hydrazine monohydrale {(4.88 mL, 103 mmol) was added lo the solulion. The
reaction was healed at 70 “C overnight. The reaction mixiure was concentrated in vacuo
and the residue was partitioned between ethyl acelale (200 mb) and water (200 mL). The
organic layer was washed with water (100 mL). The aqueous layers were extracted wilh

elthyl acetate (200 mL). Organic layers were combined, dried over anhydrous magnesium
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sulfate and evaporated in vacuo to give the tille compound (4.7 g, 87%) as a yellow solid.
LCMS (System A) RT=0.53 min, ES+ve m/z 159 (M+H)'.

Intermediate 63
1,1-Dimethylethyl 3-amino-4-cyano-1H-indazole-1-carboxylate

I §
L {

e r
s
[s)

_%ﬁ

Di-tert-butyl dicarbonate (7.13 g, 32.7 mmol) in dichloromethane (150 mL) was added lo a

solution of 3-amina-1H-indazole-4-carbonitrile (for a preparation see Intermediate 62)(4.7
g, 29.7 mmol), 4-dimethylaminopyridine (0.726 g, 5.94 mmol) and tristhylamine (8.28 mL,
59 .4 mmol) in acetonitrile (150 mL) and stirred for 0.5 h under nitrogen. LCMS showed no
slarting material remaining so {he reaction mixture was concentrated in vacuo lo give a
residue which was parlitioned between DCM (250 mL} and waler (250 mL). The organic
layer was washed a further two times with water (250 mL) and once with brine (200 mL)
before being dried over anhydrous magnesium sulfate and evaporated in vacuo to give
the title compound (4.3 g, 56%) as a yellow solid. LCMS (System A); RT= (.94 min,
ES+ve m/z 259 (M+H)".

Intermediate 64
1,1-Dimethylethyl 3-{bis[(5-chloro-2-thienyl)sulfonyllamino}-4-cyano-1H-indazole-1-

carboxylate

1,1-Dimethylethyl 3-amino-4-cyano-1H-indazole-1-carboxylate (for a preparation see
Intermediate 63)4.3 g, 16.65 mmol) was dissolved in a mixture of dichloromethane (40
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mL) and pyridine (40 mL). 5-Chloro-2-thiophenesulfonyl chloride (7.23 g, 33.3 mmol) was
added to the solulion and it was stirred at 45 °C under nitrogen for B0 h. LCMS showed
approx  30% starting material remaining, so  further quantity of &-chloro-2-
(hiophenesulfonyl chloride (3.5 g, 16.12 mmol) was added to the reaclion, and the mixture
was stirred for 2 h. L.CMS showed no change in producl so the reaction was concentrated
under vacuo, The residue was dissolved in DCM {200 mbL) and washed 3 times with
water (200 mL). The organic layer was dried over anhydrous magnesium sulfate and
svaporated in vacuo. The residue (10 g) was dissolved in DCM and loaded onto a 750 g
silica column and purified by chromatography on lhe Companion system using a 0-25%
ethyl acetate-DCM gradient. Appropriate fractions were evaporated in vacuo to give the
title compound {5.8 g, 56%) as an arange solid. LCMS (System A) RT=1.45 min, ES+ve
m/z 636/638 (M+NH,)".

Intermediate 65
5-Chioro-N-[(5-chloro-2-thienyl}sulfonyl]-N-(4-cyano-1H-indazol-3-yi)-2-

thiophenesulfonamide

1,1-Dimethylethyl 3-{big[(5-chloro-2-thienyl)sulfonyl]amino}4-cyane-1H-indazole-1-
carboxytate (for a preparation see Intermediate 64)(5.6 g, 9.04 mmol) was dissolved in a
mixture of dichioromethane (44 mL) and trillucroacetic acid (11 mL) and stirred for 40 min.
LCMS showed starting material remaining so the reaction was left to stir for a further 30
min. LCMS showed no starting material remaining so the mixture was evaporated in
vacuo to give a cream seild (5.7 g). A poertion of this solid (1 g) of was adsorbed onto
florisil and loaded onto a 50q silica cartridge and purifed by chromatography on
Flashmaster Il using = (-100% ethyl acetate cyclohexane gradient over 80 min.
Appropriate fractions were combined and evaporated to give the title compound (400 mg,
9%). The rest of the residue was dissolved in THE and loaded onto a 360g pre-
condtioned C18 cartridge and purifed on a 50-99% acetonitrile-water gradient with an

ammaoniurm carbonate modifier.  Appropriate fractions were combined and evaporated in
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vacuo to give the title compound (1.6 g, 34%) as a yellow solid. LCMS {System A)
RT=1.20 min, ES+ve m/z 536/538 (M+NH,)".

Intermediate 66
1,1-Dimethylethyl {[3-(hydroxymethyl}phenyllmethylicarbamate

ﬁ(j/\mj\@
1

3-(Hydroxymethybbenzornitrile (1 g, 7.51 mmol), Nickel (II) Chloride (0.973 g, 7.51 mmol)
and di-lert-butyl dicarbonate (3.28 g, 15.02 mmol) were dissolved in a solution of
methanol (48 mL) and THF (32 mL) and cooled to 0 “C in an ice-bath. Sodium
horohydride (1.989 g, 52.6 mmol) was added portionwise and the mixiure was stirred for 3
h. LCMS showed the reaction had gone to completion so the reaction mixture was
evaporated in vacuo to leave a black residue. The residue was partitioned between sthyl
acetate (100 mL) and water (100 mL). The aqueous layer was washed a further two
times with ethyl acetate (100 mL). The combined organic solutions were washed with
brine (100 mL) and dried over anhydrous magnesium sulfate before being evaporated in
vacuo. The residue was dissolved in dichloromethane, loaded onto a 100 g silica

cartridge and purified by chromatography on Flashmaster [l using a 0-100% sthyl acetate-

cyclohexane gradient over 80 min. Appropriate fractions were combined and the solvent

was evaparated to give the fitle compound (1.248 g, 70%) as a colourless oil.
LCMS {System A) RT=0.82 min.

Intermadiate 67
1,1-Dimethylethyl {{3-[(3-{bis[(5-chloro-2-thienyl)sulfonyl]lamino}-4-cyano-1H-
indazol-1-yl)methyt]phenyl}methyl}carbamate

g
L’f e
N\{f

5-Chloro-N-{(5-chloro-2-thienyl)sulfonyl|-N-(4-cyano-1H-indazol-3-yl)-2-

thiophenegullonamide (for a preparation see Intermediate 65) (1.1 g, 2.118 mmol),
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riphenylphosphing  {1.111 g. 424 mmol) and 1,1-dimethylethyl  {[3-
(hydroxymethyl)phenyllmethylicarbamate (for a preparation see Intermediate 66) (1.005
g, 4.24 mmaol) were suspended in tetrahydrofuran (10 mL) and freated with DIAD (0.824
mL, 4.24 mmol). The reaction mixture became homogeneous and was stirred at 60 °C for
1 h. LCMS showed no starting material remaining so the solution was concentrated in
vacuo, and the residue was paritioned between sthyl acetale (100 mL) and water (100
mL). The organic layer was washed two lurlher limes with water (100 mi) and once with
brine (100 mL) before being dried over anhydrous magnesium sulfate and evaporaed in
vacug to give a yellow ail (4 g). The residue was dissolved in DCM and [oaded onto two
100g silica cartridges and purified by chromatography on Flashmaster |l using a 0-100%
ethyl acetate-cyclohexane gradienl over 80 min. Appropriate fractions were combined
and the sclvent was evaporated to give the tifle compound (1.5 g, 96%) as a yellow oil.
LCMS (System A) RT=1.48 min, ES+ve m/z 755/757 (M+NH,)".

Intermediate 68
1,1-Dimethylethyi ({3-[(3-{his[(5-chioro-2-thienyl)sulfonylJamino}-4-formyl-1H-
indazol-1-yl)methyliphenylymethyl)carbamate

1,1-Dimethylethyl (13-[(3-{bis[{B-chioro-2-thienyl)sulfonyllamina}-d4-cyane-1H-indazol-1-
ylimethyllphenylimethyllcarbamate (for a preparation see Inlermediate 67) (1.5 g, 2.031
mmol) was dissolved in toluene (5 mL) and cooled to -10 *C. DIBAL-H (4.06 mL, 6.09
mmol) was added over 1 h, moniloring the temperature and keeping it under 0 °C. The
reaction was stirred for 75 min, and then more DIBAL-H (1.354 mL, 2.031 rmmaol) was
added dropwise, and the reaction mixture was stirred ovarnight. LCMS showed some
starling material remaining so the reaction was cooled to -10 *C and DIBAL-H (0.677 mL,
1.015 mmol) was added dropwise and the reaction was stirred for 90 min. LCMS showed
only 5% starting material remaining so the reaction was quenched with methanol, acidified
to pH3 with 5M HCI and neutralised with 2M NaOH. The mixture was exlracted with ethyl

acetate (100 mL). The organic layer was washed 3 times with water (100 mL) and once
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with brine (100 mb), before being dried over anhydrous magnesium sulfate and
evaporaled in vacuo to give a yellow foam (1.4 g). A portion of this (200 mg} was
dissolved in DCM and loaded onto a 50 g silica cartridge and purified by chromatography
on Flashmaster 1l using a 0-100% ethy! acetate-cyclohexane gradient over 60 min. The
sample degraded on the silica and the rest of the product was used in the next step

without any further purification.

Intermediate 69
1,1-Dimethylethyl [(3-{[3-{bis[(5-chlore-2-thienyl)sulfonyl]Jamino}-4-(difluoromethyl)-
1H-indazol-1-ylJmethyl}phenyl)methyllcarbamate

&)

1,1-Dimethylethyl  ({3-[(3-{bis[{5-chloro-2-thienyl)sulfonyljamina}-4-formyl-1H-indazol-1-
yhmethyllphenylimethyl)carbamate (for a preparation see Intermediate 68) (400 mg,
0.539 mmol) was dissclved in dichloromethane (6 mL). ({Diethylamino)sulfur trifluoride
(DAST) (Aldrich) (0.107 mL, 0.809 mmal) was added to the solution and it was stirred for
5 h. Furthe portion of DAST (0.071 mL, 0.539 mmol) was added lo the reaction mixture
and stirred overnight. The reaction mixture was treated with water (2 mL) and stirred 15
min. The reaction mixture was diluted with DCM (50 mL.), washed three times with water
(50 mk) and once with brine (50 mL) before being dried over anhydrous magnesium
sulfate and evaporated in  vacuo. The residue (200 rmg) was dissolved in
dichloromethane, loaded onta a 50 g silica cartridge and purified by chromatography on
Flashmaster 1l using a 0-100% ethyl acetate-cyclohexane gradient over 80 min,
Appropriate fractions were combined and the solvent was evaporated to give the title
compound (60 mg, 15%) as a yellow solid. LCMS (Systern A) RT=1.48 min, ES+ve mvz
780/782/784 (M+NH,)".

Intermediate 70
N-{1-{[3-(Aminomaethyl)phenyllmethyi}-4-{difluoromethyl}-1H-indazol-3-yl]-3-chloro-
N-[(5-chloro-2-thienyl)sulfonyl]-2-thiophenesulfonamide
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1,1-Dimethylethyl [(3-{{3-{bis[(5-chloro-2-thienyl)sulfonylJamino}-4-{difluoromethyl -1 H-
indazol-1-yljmethyl}phenyl)methyl]carbamate (for a preparation see Intermediate 69) (60
mg, 0.079 mmol) was dissolved in dichloromethane (0.5 mb) and trifluoroacetic acid
{0.125 mL} was added to the sclution. and stirred for 1 h under nitrogen. The solution
was concentrated under a stream of nitrogen and the off-white residue was dissolved in
methanol and loaded onto a methanal conditioned sulphonic acid (8CX-2) cartridge {10
g). The cartridge was washed well with methanol, followed by 2M ammonia in methanol.
Evaporation of the solvent from the ammoniacal fractions gave the fitle compound (26 mg,
54%}) as a white solid. LCMS (System A) RT=1.11 min, ES+ve m/z 663/665 (M+H) .

Intermediate 71
1,1-Dimethylethyl [(3-{[3-{bis[{5-chloro-2-thienyl)sulfonyllamino}-4-(hydroxymethyl)-
1H-indazol-1-yllmethyi}phenyl)methyl]carbamate

1,1-Dimethylethyt  ({3-[(3-{bis[{5-chioro-2-thienyl)sulfonyllamino}-4-formyl-1H-indazol-1-
yhmathyljphenylimethyl)carbamate (for a preparation see intermediate 68)(400 mg, 0.534
mrrol) was dissolved in methanal (3 ml) and sodium borohydride (30.6 mg, 0.80% mmal)
was added portionwise to the solution and the reaction mixture was stirred under nitrogan
at room temperature for 3 h. The reaction mixture was concentrated under vacuo and

partitioned batween sthyl acetate (50 mb) and water (50 mL). The organic layer was
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washed 2 times with waler (50 mL) and once with brine (50 mL) before heing dried over
anhydrous magnesiurn sullale and evaporated in vacuo. The residue was dissolved in
dichloromethane, loaded onto a 50g silica cartridge and purified by chromatography on
Flashmasler I using a 0-100% ethyl acetate-cyclohexane gradient over 80 min.
Appropriate fractions were combined and the solvenl was evaporaled to give the fitfe
compound (67 mg, 17%) as an off-while gum. LCMS (System A) RT=1.35 min, ES+ve
m/z T43(745 (M+H)",

Intermadiate 72
N-[1-{[3-(Aminomethyl)phenyl]lmethyl}-4-(hydroxymethyl)-1 H-indazol-3-yl]-5-chloro-
N-[(5-chloro-2-thienyhsulfonyl]-2-thiophenesulfonamide

NI,

1,1-Dirncthylethyl [(3-{[3-{bis[(5-chloro-2-thienyl)sulfonyljamino}-4-(hydroxymethyi -1 H-
indazol-1-yllmethyllphenyl)methyllcarbamate (for a preparation see Intermediate 71493
mg, 0.125 mmol) was dissolved in dichloromethane (0.5 mL), trifluoroacstic acid (0.125
mL) was added to the solution and stirred for 1 h under nitrogen. The reaction mixlure
was concentrated under a stream of nilrogen and the residuc was dissolved in methanacl
and loaded onto a methanol pre-conditioned sulphonic acid (SCX-2) cartridge (10 g). The
cartridge was washed well with methangl, followed by 2M ammonia in methanaol.
Evaporation of the solvent from the ammoniacal fraclions gave the litle compound (53 mg,
66%) as a white solid. LCMS (System A) RT=0.89 min, ES+ve m/z 643/645 (M+H)'.

Intermediate 73

1,1-Dimethylethyt ({3-[(3-{[{5-chloro-2-thienyl)sulfonyl]amino}-4-cyano-1H-indazol-1-
ylimethyllphenytmethyl)carbamate (

84



n

10

15

20

Jeaas;

2M Sodium hydroxide (54.8 mL, 40.6 mmol) was added to 1,1-dimethylethyt ({3-[(3-
{bis[(5-chloro-2-thienyl)sulfonyllamino}-4-cyano-1H-indazol-1-
yhimethyllphenylimethyl)carbamate (for a preparation see Intermediate 68)(5.4 g, 7.3
mmol) dissolved in methanol (100 mL) and THF (20 mL) and the reaction was stired at
45 °C for 1 h. The solvents were evaporated in vacuo and the product was extracted with
EtOAc (300 mL x 2). The combined organic layers were washed with 1M HCI (150 mL),
brine (100 mL), dried by passing through a hydrophobic frit, and concentrated to afford the
crude fitle compotnd as a white solid. LCMS (System A) RT = 1.17 min, E&S+ve m/z
558/560 (M+H)".

Intermediate 74
N-{3-[(3-{[{5-Chloro-2-thienyl)sulfonyl]laming}-4-cyano-1H-indazol-1-
yl)methyllphenyl}methyl)acetamide
Lj
\

TFA (1 mL) was added to 1,1-dimethylethyt ({3-[(3-{[{5-chloro-Z-thienyhsuifonyl]lamino}-4-
cyano-1H-ndazol-1-yl)methyllphenylymethyl)carbamate (for  a  preparation  see
Intermediate 73)(830 mg, 1.13 mmaol) in DCM (4 ml) and the reaction was stirred at room
temperature for 30 min, LCMS showed the boc group was removed and the reaction
mixture was concentrated. The residue was dissolved in DCM (7 ml), triethylamine
(1.573 mt, 11.29 mmol) and acctic anhydride (0.128 mL, 1.355 mmal} were added, and
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the reaclion mixture was slirred for 30 min. The reaction was treated with water (10 mL)
and lhe product was extracled with DCM (2 x 30 mL). The combined organic layers were
dried by passing through a hydrophobic frit and concentrated to affford the crude product
as a yellow oil (0.57 g). The residue was purified by chromatography on Flashmaster
(silica 20 g carlridge), eluting with a gradient 25-100% EtOAc in DCM, followed by 0-30%
MeQH in DCM) and the appropiate fractions were combined and concentrated to afford
the litle compound as a while solid (44 mg, 7%). Other fractions from the column were
combined and concentrated to afford a yellow oil, (0.25 @), which was dissolved in MeQOH
(5 mL), potassium carbonate (300 mg) was added and the mixlure was stirred at room
temp for 30 min. LCMS showed one of the two acetyt groups was cleaved to afford more
of the desired product. The mixture was concentrated and acidified with 2N HCGl. The
product was extracted with EtOAc (3 x 15 ml) and the combined organic layers were
washed wilh saturated brine (5 ml), dried using a hydrophobic frit and evaporated in
vacuo to give the crude product as a brown oil. The residue was dissolved in DMSO (1
mL) and purified by Mass Directed AuloPrep on Sunfire €18 column using Acetonitrile
Water with a Formic acid modifier (Method A). The solvent was evaporated in vacuo to
give the tille compound (70 mg, 12%). LCMS (System A) RT = 0.92 min, EStve m/z
500/502 (M+H)".

Intermediate 75
N-({3-][(4-Acetyl-3-{[{5-chloro-2-thienyl)sulfonyljamino}-1H-indazol-1-
ylimethyllphenyl}methyl)acetamide

f= il
I AN
[T
.-v"ﬁ"'-N J\
3 N
! H
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Melhylmagnesium bromide (3M sofution in diethyl elher) (0.176 mL, 0.528 mmol) was
added slowly to a slirring solution of N-({3-[(3-{[(5-chloro-2-thienyl)sulfonyljamino}-4-
cyano-1H-indazol-1-ylymethyllphenylimelhyl)acetamide  (for  a  preparation  see
Intermediate 74)}44 mg, 0.088 mmol} in tetrahydrofuran (1 mL) at room temp. The

reaction was stirred for 2 hours. LCMS showed starting maleriat still remaining, so more
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methylmagnesium bromide (3M solution in diethyl ether) (0.176 mL, 0.528 mmol) was
added and stimed al room temp. overnight. LCMS showed no more starting material
remaining. The reaction mixture was cooled to 0°C, 0.5M HCI (4 mL) was added and the
product was extracted with EtOAc (10 mL x 3). The combined organic layers were
washed with brine, dried by passing through a hydrophobic frit, and concentrated in vacuo
lo give the title compound as a yellow ofl. LCMS (System A) RT = 1.03 min, ES+ve m/z
517/519 (M+H)".

Intermeadiate 76
1,1-Dimethylethyl ({3-[(4-acetyl-3-{[(5-chloro-2-thienyl)sulfonyl]amino}-1H-indazol-1-
ylimethyl]lphenyl}methyl)carbamate

Methylmagnesium bromide (3M solution in diethyl ether) (1.792 mlL, 5.38 mmol) was
added dropwise to a stiring solution of 1,1-dimethylethyl {{3-[(3-{[{5-chloro-2-
thienyhsulfanyllamino}-4-cyano-1H-indazol-1-yhmethyllphenylimethyljcarbamate  (for  a
preparation see Intermediate 73)(1 g, 1.792 mmol) in tetrahydrofuran (8 mL) at 0 °C. The
reaction was slowly warmed to room temp. and stirred for 1 h. More methylmagnesium
bromide (3M solution in diethyl elher) (0.896 mL, 2.69 mmol) was added and stirred for a
further 1 hours. LCMS showed starting material still remaining. The reaction mixture was
cooled again and more methylmagnesium bromide (3M solution in diethyl ether} (1.792
mL, 5.38 mmol) was added and stirred for a further 1 h. The reaction mixture was cooled
1o 0 °C and 0.5 N HCI (20 mL) was slowly added. The product was extracted with EtOAc
{100 mi x 3) and the combined organic layers were washed with brine, dried by passing
through a hydrophobic frit and concentrated in vacuo. The residue (1.07g) was loaded in
dichloromethane to a silica 100g cartridge and purified by chromatography using a 0-25%
ethy! acetate-dichloromethane over 40 min. The appropriate fractions were combined and

evaporated in vacuo to give the title compound {550 mg, 53%) as a yeilow solid. LCME

g7
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(System A) RT=1.27 min, ES+ve m/z 575/577 (M+H)".

Intermediate 77
N-[1-{[3-(Aminomethy!}phenyl]lmethyl}-4-(1-hydroxyethyl)-1H-indazol-3-yI}-5-chloro-

2-thiophenesulfonamide
cl

>"'"--.
o3
—
HO o
H__ a4
N™T""
\D
\N

/
M

NH,

Sodium borohydride (20.52 mg, 0.543 mmol) was added to a stirring solution of 1,1-
dimethylelhyl ({3-[(4-acelyl-3-{{{5-chloro-2-thienyl)sulfonyllamino}-1 H-indazol-1-
yhmethyliphenylimethyl)carbamate (for a preparation see tntermodiate 75)(260 mg, 0.452

mmol} in MeOH (5 mL) at 25 °C under No. The reaction mixture was stirred at room temp

for 2 h. About~2/3 of the methanol was evaporated in vacuo and the residue was treated
slowly with 1M HCI (5 mL). The product was extracted with EIOA¢ (2 x 40 mL} and the
combined arganic layers were dried by pasing through a hydrophobic frit and
concentrated to afford a yellow cil. 4N HCI in Dioxane (2 mL, 8.00 mmol) was added to
the residuc at 25 °C and the reaclion mixture was stired for 30 min. The crude sample
was loaded slraight on to a pre-washed (MeCH) SPE sulphonic acid (SCX-2} carlridge
(20 g). The SCX cartridge was was washed with 2 column volumes of MeOH and the
product was collected by washing with 3 column volumes of 2N Ammonia in MeOQH. The
apropriate fractions were combined and evaporated in vacuo to give the title compound
(235 mg, 91)%. LCMS (System A) RT=0.77 min, ES+ve n/z 477/479 (M+H)'".

Intermediate 78

N-[1-{[3-(Aminomaethyl)phenyllmethyl}-4-(1-hydroxy-1-methylethyl)-1H-indazol-3-yl]-

5-¢chloro-2-thiophenesulfonamide

8g
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Methylmagnesium bromide (3M solution in diethyl ether) (0.730 mt, 2.191 mmol) was
added slowly dropwise to a stirring solution of 1,1-dimethylethyl ({3-{{(4-acetyl-3-{[{5-
chlorc-2-thienyl)suffonyl]lamino}-1H-indazol-1-ylmethyllphenylymethylcarbamate  (for a
preparalion see Intermediate 76)(210 mg, 0.365 mmol) in THF (3 mL) at room temp. The
reaction was stired for 2 h and then more methylmagnesium bromide (3M solution in
diethyt ether) (0.730 mL, 2.191 mmol) was added and stirred overnight. LCMS indicated
molecular ion 592 [M+1] corresponding to the desired alcohol and that the starting
material co-sluted with the product. 1N HCI (5 mbl) was added and the product was
extracted with EtQAc (15 mL x 3). The combined organic layers were dried by passing
through a hydrophobic frit and concentrated in vacuo. The residue was dissolved in 4N
HCI in Dioxane (2 mL, 8.00 mmol} and the reaction was stirrred at room temp over 1 h.
The reaction mixture was loaded on an SCX-2 ion-exchange 20g cartridge efuting with
methanol and 2M ammonia in methanol. The appropriate ammoniacal fraclions were
combinad and evaporated in vacuo to give the title compound (168 mg, 76%) as a brown
oil. LCMS (System A) RT=0.79 min, ES+ve m/z 491/493 (M+H)'.

Intermediate 79

4{[3-[[{5-Chloro-2-thienyl)sulfonyl}{{[2-(trimethylsliyl)ethyl]oxy}methyl)amino]-4-
{methyloxy)-1H-indazal-1-yl]methyl}-N,N-dimethylbenzamide

89
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A solution of 5-chloro-N-[4-(methyloxy -1 H-indazal-3-yi]-N-({[2-
{trimethylsilyhethylloxy}methyl)-2-thiophenesulfonamide (Intermediate 8) (150 mg, 0.32
mmol) was treated with 4-(chloromethyl)-N, N-diethylbenzamide (86 mg, 0.38 mmol) and
potassium hydroxide (21.3 mg, 0.38 mmol), and the mixture was hcated to 50 °G
overnight. Reaction mixiure was partitioned belween DCM (3 mL) and water (3 ml.). The
arganic phase was separated and the agqueous layer was further extracted with 2 mL of
DCM. The combined organic solutions were dried (hydrophobic frit) and concentrated
under a nitrogen stream in a blowdown unit. The residue was purified by chromatography
using a Flash Master system (Solo machine), on a 50 g silica cartridge, eluting with 0 to
100% A in B, A being a 20% E{QAC in DCM solution and B being neat DCM over 60 min.
Evaporation of the appropriate fractions gave the title cempound (125 mg, 60%) LCMS
(System A) RT=1.52 min, ES+ve m/z 680/682{M+NH,)".

Intermediate 80

1{[3-Fluoro-4-(methyloxy)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-amine
{
L
§_
—-0

I
/
N
%)
F

A-(Meliwloxy)-1H-indazol-3-amine (for a preparation see Intermediate 1) (490 mg, 3

mmol) and potassium hydroxide (185 my, 3.30 mmol) were dissolved in DMSQ (30 mL).

The reation was left to stir for 30 min, before 4-(bromomethyt)-2-fluoro-1-

(methyloxy)bensene (657 mg, 3.00 mmol) was added lo lhe reaction mixture and stirred

for 1h at reom lemperature under nitrogen.  The reaclion mixture was diluted with ethyl
90
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- acetate (250 mL) and washed with water (2 x 250 mL) and brine (250 mL). The prganic

layer was dried over anhydrous magnesium sulphate and fillered before being evaporated
in vacuo to afford a brown oil. The residue was loaded in dichloromethane on a silica
100g carlridge and purified by chromatography on Flashmaster using a 0-100% ethyl
acetate-dichloromethane over 40 min. The appropriate fractions were combined and
gvaporated in vacuo and the residue re-purified by chromatography on silica 70g using a
0-50% ethyl acetate-dichloromethane over 40 min. The appropriate fractions were
combined and evaporated in vacuo to give the tille compound (432 mg, 48%) as an off-
white solid. LCMS (Syslem A) RT = 0.96 min, ES+ve m/z 302 (M+H)",

Example 1
N-[(3{[3-{[(5-Chloro-2-thienyl)sulfonyl]Jamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyllacetamide

el
o ﬂﬂslif; 9
\,N
@
s
Wan
To N-[1-{[3-(aminomethyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl]-5-chlorg-2-

thiophenesulfonamide hydrochioride (for a preparation see Intermediate 4) (700 mg, 1.40
mmol) was added briethylamine (0.583 mL, 4.20 mmol} and DCM (3 mL) to give a
suspension.  Acetic anhydride (0.146 mib., 1.54 mmol) was added dropwise at room
temperalure and the resulling mixture was stired at ambient temperature for 2 h. LCMS
showed completion of the reaction. The rcaction mixture was diluted with DCM (20 mL)
and a saturaled sofution of NaHCO; in water (20 mL). The organic solution was
separated and the aqueous layer was further extracted with DCM (20 mL).  Organic
solutions were combined, washed with brine (20 mL), dried through an hiydrophobic frit
and concentrated under roduced pressure. The residue was loaded in 1:1 MeQH-DMSO
and purified on reversc phase (C18) silica (330 g) using a gradient of 5% to 80 % MeCN
(+ 0.1% of NEt,) in water (pH=10 wilh ammonium bicarbonatc) over 14 column lengths.

The appropriale fractions were combined and evaporaled in vacuo to give (he litle
g1
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compound (570 mg, 81%) as a white solid. LCMS (System A} RT=1.01 min, EStve m/z

505/507 (M+H)".

Examples 2 - 4 were prepared in a similar  way from
(aminormethyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl|-5-chloro-2-
thiophenesulfonamide hydrochloride and the appropriate carboxytic anhydride:

Example 2
N-[(3{[3-{{(5-chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yijmethyl}phenyl)methyl]propanamide

0

o]
i
o Wl

’\{N @C'
»

LCMS (System A) RT=1.07 min, ES+ve m/z 519/521 (M+H)".

Q
)
~N
H
Example 3

N(3-{[3-{[(5-chloro-2-thienyl)sulfonyllamina}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-2-methylpropanamide

0. .0
NIEAY/,

)/ ”—\{5/
Ly
[T Yy L

f 4

o8
D~
H

LCMS (System A) RT=1.13 min, ES+ve m/z 533/535 (M+H)'.

Example 4
N-[(34[3-{[(5-chloro-2-thienyi)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-2, 2-dimethylpropanamide

82

NH{1-{E3-
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LCMS (System A) RT=1.19 min, ES+ve m/z 547/549 (M+H)".

Example 5
5-Chloro-N-[1-({3-[(formylamino)methyl]phenyl}methyl}-4-(methyloxy)-1H-indazol-3-

yl]-2-thiophenesulfonamide

0
N

0
-8
éﬁ%m U“C'
N
» %
-M
y

To a solution of formic acid (5 uL, 0.13 mmol) in dry DMF (0.3 mL) was added TBTU (34.7
mg, 0.108 mmoi) followed with triethylamine (50.2 pl, 0.360 mmoal). This mixtire was
stired at room temperature for about 10 min  before adding N{1{[3-
(aminomethyl)phenyllmethyi}-4-(methyloxy)-1H-indazol-3-yl}-5-chloro-2-
thiophenesulfonamide hydrochloride {for a preparation see Intermediate 4) (45 mg, 0.09
mmol). The rasuitant pale yellow mixture was stirred at room temperature overnight.
LCMS showed very little reaction, so more acid (~0.25 mL), followed with TBTU (~30 mg)
were added. This addition was repeated 3 more times over 20 h until by LCMS analysis,
there was more product than SM. The reaction mixture was partitioned between
sthylacelale (2 mL) and saturated sodium bicarbonate solulion (2 mL). The agueous was
axtracted with ethyt acetate (x2). The combined organic solutions were washed with
water, brine, dried (Na;80Q,) and concentrated in vacuo to leave a pale oil which
crystalised on standing. This was dissolved in 1:1 MeOH:DMSO (1 mL) and purified by
Mass Directed AutoPrep on supelcosil ABZ+Plus column eluting with a gradient of MaCN-
Water (95:5 + 0.05% Formic acid) - Water (+ 0.1% Formic acid).. The sclvent was
evaporated in vacuo to give the title compound (15.9 mg, 36%) as a pale yellow powder:
LCMS (Systam A) RT=1.02 min, ES+ve m/z 491/493 (M+H)".
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Example 6
N-[(3-{[3-{[{5-chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yljmethyl}phenyl)methyl]-3-morpholinecarboxamide trifluoroacetate

il

A solution of 3-marphalinecarboxylic acid (121 mg, 0.523 mmol) in acetonitrite (10 mL)
was treated with HATU (199 mg, 0.523 mmol) and then DIPEA (0.248 mL, 1.426 mmol).
The resulting mixture was stirred for 15 min at ambient temperature and then was treated
with N-[1-{[3-{(aminomethyl)phenyljmathyl}-4-(methyloxy)-1M4-indazol-3-yl]-5-chloro-2-
thiophenesulfonamide hydrochloride (for a preparation see Intermediate 4 (220 mg,
0.475 mmal). Tthe resulting mixture was stirred at ambient temperature over night. The
reaction mixture was diuted with DCM (20 mL) and water (30 mL). The organic phase
was separated and the aguecus layer was [urlher extracted with DCM (20 mL). The
combinad organic solutions were washed with water (20 mb), brine (20 mL), dried through
an hydrophabic frit, and concentrated under reduced pressure. The residue was
dissolved in DCM (10 mL) and to this was added Hydrogen Chioride (0.6 mb, 2.4 mmal)
and lhe resulting solution was stirred at 1t 3 h, LCMS indicated a mixture of product and
Starting Material (1:1). More Hydrogen Chlaride (0.6 mi, 2.4 mmol) was added to the
mixture and after 3 h of stirring at ambient temperature, LCMS showed complete reaction.
The reaclion mixiure was concentrated under reduced pressure, the residue was ireated
and co-gvaporate twice wilh DCM (20 mlL). The samples were dissclved in 101
MeQH:DMSQ (1 mL) (x 4) and purified by Mass Direcled AuloPrep on standard G183
column using Acctonitrile-Water with a TFA modifier.  The solvent was evaporated in
vacuo 1o give the title product as TFA sall (244.5 mg, 75%). LCMS (System E) RT=2.18
min, ES+ve m/z 576/578 (M+H)".
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Examples 7 — 16 were similarly prepared from N-[1-{[3-(aminomelhyl)phenyl]methyl}-4-

{methyloxy)-1H-indazol-3-yi]-5-chioro-2-thiophenesulfonamide  hydrochloride  and

appropriate carboxylic acid, followed by HCI deproleclion .

Example 7
{3R)-N-[{3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]aminc}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenylymethyl]-3-morpholinecarboxamide hydrochioride

(@]
. g
)
O v / 5
20
@f‘(“
'
N
NH
O (@]

HN\/I

LCMS (System D) RT=0.92 min, ES+ve miz 576/578 (M+H)".

CIH

Example 8
(38)-N-[(3-{[3{[(5-Chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-3-morpholinecarboxamide hydrochloride
AN
O
Crp
-\.NJ
=

.

z:}-'-cn
|

GiH

LCMS (Systern D) RT=0.92 min, ES+ve m/z 576/578 (M+H)".

Example 9
(2R)-N-[(3-{|3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1 H-indazol-1-
yljmethyl}phenyl)methyl]-2-piperidinecarboxamide trifluoroacetate salt

the
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LCMS (Syslern E) RT=2.13 min, ES+ve m/z 574/576 (M+H)".

Example 10
5  N'[{34[3-{[(5-chloro-Z-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-N*-methyi{-D-alaninamide hydrochloride

o =
- H"‘\%ﬁésj\)\'t bl
__é 0

ci

LCMS (System F) RT=0.80 min, ES+ve m/z 548/650 (M+H)'.

10  Example 11
3-Amino-N-[(3-{[3-{[{5-chloro-2-thienyl)sulfonyl]amino}-4-{methyloxy}-1H-indazol-1-
yllmethyl}phenyl)methyl]-2,2-dimethylpropanamide hydrochloride

0,8
"'H-‘.) ____,.-5 —a
R O

.o

H il

=0

H
LCMS (System C) RT=0.81 min, ES+ve m/z 562/564 (M+H)".
15
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Example 12
N {(3-{[3-{[(5-chloro-2-thienyl)suifonyllamino}-4-{methyloxy)}-1H-indazol-1-
yllmethyl}phenyl)methyl]-N*-methylglycinamide hydrochloride

@]
Q
w '_J:J'

‘-‘-\.O H 2 L
BN D“‘C]
’N
N
=
.

HNH

o
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LCMS (System C) RT=0.78 min, ES+ve m/z 534/536 (M+H)".

Example 13
N(3{[3-{[(5-Chlora-2-thienyl}sulfonyl]lamino}-4-{methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-2-methyl-D-prolinamide

U\.‘f(‘f)

™0 HfS .
e

red

- |

HH

"J%
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LCMS (System C) RT=2.21 min, ES+ve m/z 574/576 (M+H)".
Example 14

N(3-4{[3<[(5-chloro-2-thienyl)sulfonyllamino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-2-methyi-2-piperidinecarboxamide

g7
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LCMS (System F) RT=0.87 min, ES+ve m/z 588/590 (M+H)".

Example 15
5  N(34{[3-{[(5-Chloro-2-thienyl)sulfonyljaminc}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-1-(methylamino)cyclopropanecarhoxamide hydrochloride

o)
N
o

N
v% B
N7 CH
H
LCMS (System D) RT=0.94 min, ES+ve m/z 560/562 (M+H)'.

10 Example 16
N-[(34[3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yiimethyl}phenyl)methyl}-2-piperazinecarboxamide hydrochloride

~ %
____d-a
HM
L
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H

LCMS (System C) RT=0.76 min, ES+ve m/z 575/577 (M+H)".

88



10

15

20

25

Examples 17 - 28
Generic method for the acylation of N-[1-{{3-(aminomethyl)phenyllmethyi}-4-(methyloxy)-
1H-indazol-3-yl]-5-chloro-2-thiophenesulfonamide in array format using HATU and HC

removal of Bog protecting group:

HATU (190 mg. 0.500 mmoi) dissolved in DMF (2 mL) and aliquot dispensed (0.2 ml, 0.05
mmola) to each acid monomer (pre-weighed 0.049 mmol). DIFEA (20 4L, 3 eq) was
added to each acid, capped and shaken to aid dispersion, N-{1-][3-
(aminomethyl)phenyllmecthyl}-4-(methyloxy)-1H-indazol-3-yl]-5-chloro-2-

thiophenesulfonamide (255 mg, 0.551 mmol) was dissolved in DMF {2 mL) and aliquot
dispensed (0.2 mL, 0.044 mmol) and added to each acid well.  The reaction mixtures
were shaken and stood at raom temperature for 72 h {over weekend for convenisnce).
4N HCI in dioxane (100 L) was added lo each well, shaken and stood al room
temperature for 24 h. LCMS indicated incomplete reaction, therefore DMF was removed
by a nitrogen stream (Radley's blowdown unit) to almost dryness, and added more 4N
HCl in dioxane solution (500 44) and stood at room temperature for a furlher 18 h. To the
residues was added DMSO (0.5 mbL) and the solutions were purified by Mass Directed
AutoPrep on Sunfire C18 column using Acetonitrile Water with a TFA modifier.  The
solvent was removed under a slream of nitrogen in the Radleys blowdown apparatus to

give lhe required products.

Example 17
N'[(3-{[3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-{methyloxy)-1H-indazol-1-
yljmethyl}phenyl)methyf]-N*-methyi-L-alaninamide trifluorcacetate
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LCMS (System A) RT=0.83 min, ES+ve m/z §48/550 (M+H)'.

Example 18

99



N'-[(3-{[3-{[(5-chloro-2-thienyl)sulfonyl]lamino}-4-{mathyloxy}-1H-indazol-1-
yllmethyl}phenyl)methyl]-L-alaninamide trifluoroacetate
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LCMS (System A) RT=0.82 min, ES+ve m/z 534/536 (M+H)".

Example 19
N-(3-[3-{[(5-chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenylymethyl]-D-alaninamide trifluorocacetate

/
o
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\ND
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N

10 LCMS (System A) RT=0.82 min, ES+ve m/z 534/536 (M+H)".

Example 20
N'-[(3-{[3-{{(5-chloro-2-thienyl)suifonyl]lamino}-4-{methyloxy)-1H-indazol-1-
ylimethyl}phenylymethyllglycinamide trifluoroacetate

o _
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LCMS (System A) RT=0.81 min, ES+ve m/z 520/522 (M+H)".

Example 21
N-{(3-{[3-{[(5-chloro-2-thienyl)sulfonyl]amino}-4-{methyloxy)-1 H-indazol-1-
ylimethyl}phenyl)methyt]propanediamide

"o Hﬁ%\{}\ Cl
o

o

LCMS (System A) RT=0.93 min, ES+ve m/z 548/550 (M+H)".

Example 22
N‘-[(3—{[3-{[(S-Ghloro~2—thienyl)sulfonyl]am[no}-4-(methyloxy)-1 H-indazol-1-
3,.v|]mut;th).rl}pni'ua-ny!)metmqu]-N1 -methyl-L-aspartamide trifluoroacetate
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LCMS (System A) RT=0.79 min, ES+ve m/z 531/593 (M+H)".
Example 23

Meathyl N*-[(3-{[3-{[(5-chioro-2-thienyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyllasparaginate triftuoroacetate

101
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LCMS (System A) RT=0.82 min, ES+ve m/z 592/594 (M+H)".

Example 24
N-[(3-{[3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-{methyloxy)-1H-indazo}-1-
ylimethyl}phenyl)methyl}-2-(2-pyrrolidinyl)acetamide trifluoroacetate

Y Jlﬂ

“L{

NH

LCMS (System A) RT=0.82 min, ES+ve mfz 574/576 (M+H)",
Example 25

3-Amino-N-[(3-{[3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1 H-indazol-1-
ylimethyl}phenyl)methyllbutanamide trifluoroacetate

102
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LCMS (System A} RT=0.81 min, ES+ve m/z 548/560 (M+H)".

Example 26
3-Amino-N-[(3-{[3-{[{5-chloro-2-thienyl)sulfonyl]amino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl}-2-methylpropanamide trifluorcacetate

Q
A
~  utd N

LCMS (System A} RT=0.81 min, ES+ve miz 548/550 (M+ED

Example 27
N-[(3{[3-{[(5-chloro-2-thienyl)suifonyl]amino}-4-(methyloxy)-1H-indazoi-1-
ylimethyl}phenyl)methyl]-2-methyl-L-prolinamide trifluoroacetate

- fﬁi{ Y
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LCMS (Systern A) RT=0.84 min, ES+ve m/z 574/576 (M+H)".

Example 28
(48)-N-[(3-{[3-{[(5-chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-4-fluoro-L-prolinamide trifluoroacetate

LCMS (System A) RT=0.82 min, ES+ve m/z 578/580 (M+H)'".

Example 29
N'(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllaming}-4-(methyloxy)-1H-indazol-1-
yl]methyl}phenyl)methyl]-N“-methyi-[j-alaninamide trifluoroacetate

2
~ gl
TN Ts7 el
0

Ny o
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LCMS (System A) RT=0.81 min, ES+ve m/z 548/550 (M+H)".

Examples 30 - 43 were prepared in  array format from  N-[1-{[3-
(aminomethyl)phenylimethyl}-4-(methyloxy)-1H-indazol-3-yl}-5-chloro-2-
thiophenesuffonamide hydrochloride, HATU and the appropriate carboxylic acid as above,

hut required no depratection therefore they were not treated with HC before purification:

104



Example 30
N-I(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-2-(methyloxy)acetamide
o .
™o Hd—\%'[ l .

T s Cl
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5  LCMS {System A) RT=1.05 min, ES+ve m/z 535/537 (M+H)".

Example 31
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1 H-indazol-1-
ylimethyl}phenyl)methyi}-N% N*-dimethylalaninamide trifluoroacetate

10
LCMS (System A) RT=0.83 min, ES+ve miz 562/564 (M+H)".

Example 32
N-[(34I3-{[{5-Chloro-2-thienyl)sulfonyl]amina}-4-(methyloxy)-1H-indazol-1-
15  yllmethyl}phenyl)methyl}-2-hydroxyacetamide



LCMS (System E)} RT=2.50 min, ES+ve m/z 521/623 (M+H)".

Example 33
5 N-(3-{{3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl}-1H-pyrazole-4-carboxamide

~ A
0 %\’O\m

Q
\N

/

N —_—

\\Q
H
‘}’%Crﬂ-i

LCMS (System E) RT=2.53 min, ES+ve m/z 557/859 (M+H)".

10 Example 34
N'-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamine}-4-(methyloxy)-1H-indazol-1-
yl]methyl}phenyl)methyl]-Nz,AF,Z-trimethylalaninamlde trifluorcacetate

v 0O

[\ 5 cl
Q
\,N
N
L -
\ - i (O
F OH

S

LCMS (System E} RT=1.83 min, ES+ve m/z 576/578 (M+H)".
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Example 35
NI(3{[3-{[(5-Chloro-2-thienyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]tetrahydro-3-furancarboxamide

h H’?‘?{"{}‘m
O

-
~Cy
0 J
5 LCMS (System E) RT=2.69 min, ES+ve m/z 561/563 (M+H)".

Example 36
N'4(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yl]methyl}phenyl)methyl]-N”-methyl-Nz-[z-(methyloxy)ethyl]glycinamide

10 trifluoroacetate

LCMS (System E) RT=1.87 min, ES+ve m/z 532/594 (M+H)".
Example 37

15 N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yljmethyl}phenyl)methyl]-2-hydroxypropanamide
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LCMS (System E) RT=2.57 min, ES+ve m/z 535/537 (M+H)'.

Example 38
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]Jamino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-1,3-oxazole-5-carboxamide

h Hj‘%(/;lm

N
N
’

{%

H

Ry .
0>‘~‘<\,WN

LCMS (System E) RT=2.59 min, ES+ve m/iz 558/560 (M+H)'.

Example 39
N-{3-{[3-{[(5-Chloro-2-thienyl)sulfonylfamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-1-methyl-L-prolinamide trifluorcacetate

0
U-Q\ i

LCMS (System D) RT=0.94 min, ES+ve m/z 574/576 (M+H)".
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Example 40
N-I(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl}amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-1-methyl-D-prolinamide trifluorpacetate

\\fn'

LT
”%,

(N
i DH

LCMS (System D) R7=0.95 min, ES+ve m/z 574/576 (M+H)*.

Example 41
N-[(3{[3-{[(5-Chloro-2-thlenyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
10 yllmethyl}phenyl)methyl}-3-furancarboxamide

(T:[Zsf: Ff' Cl
K@)‘\Cf

H

LCMS (System A) RT=1.13 min, ES+ve m/z 556/558 (M+H)".

[
~0

Example 42
15 NI@A[3-{[(5-chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-1-methyl-2-piperidinecarboxamide trifluoroacetate
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LCMS (System D) RT=0.96 min, ES+ve m/z 588/590 (M+H)".
Example 43

N-[(3-{I3-{[(5-chloro-2-thienyl)suifonyl]lamino}-4-(methyloxy)-1H-indazoi-1-
yllmethyl}phenyl)methylltetrahydro-2H-pyran-4-carboxamide

Gl
fa) 5
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LCMS (System B) RT=2.71 min, ES+ve miz 576/578 (M+H)'.

Examples 44 — 52
Generic mathod for the acylation of N-[1-{[3-(aminomethyl)phenyllmethyl}-4-(methyloxy)-
1H-indazol-3-y[]-5-chloro-2-thiophenesulfonamide in array format using HATU and TFA

ramoval of the Boe protecting group:

HATU (456 mg, 1.2 mmol) dissolved in DMF (1.2 mL) and aliguot dispensed (0.1 ml, 0.1
mmol) to each acid menomer {pre-weighed 0.1 mmol). DIPEA (40 4L, 2.2 eq) was added
to each acid, capped and shaken for 2 min to aid dispersion. N{1-1[3-
(aminomethyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl}-5-chloro-2-

thiophenesulfonamide chloride (599 mg, 1.2 mmol) was dissolved in DMF (2.4 mb) and
aliquot dispensed (0.2 mL, G.1 mmol) and added to each acid well. The reaction mixtures

were shaken and stood at room temperature for 48 h. DMF was removed by a nitrogen
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stream (Radley's blowdown unit) to half-volume. TFA (100 ;1) was added to each well,
shaken and stood at room temperature for 1 b, LCMS indicated incomplete reaction,
DMF was removed by a nitrogen stream (Radley's blowdown unit} to almost dryness. To
the residues was added DMSQ {0.5 mL) and the solutions were purified by Mass Directed
5  AutoPrep on Sunfire C18 column using Acetonitrile Water with 2 TFA modifier. The
solutions were de-salted by passing through PL-HCO4 SPE(0.2 mg, 6 mL, pre-

conditioned MeOH). The salvent was evaporated in vacuo using the Genevac to give the

required products:

10 Example 44
N-[(3{[3-{{(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-L-histidinamide

N

o]
., 5
X L0
ﬁﬁr«
N

LCMS (System B) RT=1.42 min, ES+ve m/z 600/602 (M+H)".
15
Example 45
N-[(3-{[3-[{5-Chloro-2-thienyl)sulfonyljamino}-4-{methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyi]-D-leucinamide
D\‘i?
- HN 5
R / el

N

NH,
20 LCMS (Syslem B) RT=1.97 min, ES+ve m/z 576/573 (M+H)'.
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Example 46
N -[(3-{[34{(5-Chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-D-alloisoleucinamide

Q4 A

v)

S T-“’FJU
\’N P+
N

NI
NH,

LCMS (System B) RT=1.95 min, ES+ve m/z 576/578 (M+H)'.

Example 47
N-[(3<{[3-{[{5-Chlora-2-thienyl)suifonyllamino}-4-(methyloxy)-1H-indazol-1-
10 yllmethyl}phenyl)methyl]-L-phenylalaninamide

NH
N

LCMS (Syslem B)Y RT=2.01 min, ES+ve m/z 610/612 (M+H)".

Example 48
15 N-[(3H{3-{[(5-Chioro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-D-valinamide
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MNH

NH,

LCMS (System B) RT=1.90 min, ES+ve m/z 562/564 (M+H)".

Example 49
N'-[(3-{[3-{[(5-Chloro-2-thienyl)suifonyl]lamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-L-lysinamide

s)
O,/

S
N

NH,

LCMS (System B) RT=1.46 min, ES+ve m/z 591/593 (M+H)'.
Example 50

(2R)-N-I(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy}-1 H-indazol-1-
yllmethyl}phenyl)methyl]-2-azetidinecarboxamide trifluoroacetate
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LCMS (System E) RT=1.80 min, ES+ve miz 546/548 (M+H)".

Example 51
5  {28)-N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-2-piperidinecarboxamide trifluoroacetate

N X
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LCMS (System E) RT=1.85 min, ES+ve m/z 574/576 (M+H)".

10  Example 52
(4R)-N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyljamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl}-4-fluoro-L-prolinamide trifluoroacetate

LCMS (System E) RT=1.82 min, ES+ve m/z 578/580 (M+H)'.

15
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Example 53
N-{1-{[3,4-Bis(methyloxy)}phenyllmethyl}-4-(methyloxy}-1H-indazol-3-yl]-5-chloro-2-

thiophenesulfonamide

Cl

0
O-., l

To a solution of 5-chloro-N-{(5-chlaro-2-thienyDsulfonyl]-N-[4-{maothyloxy)-1H-indazol-3-yl]-
2-thiophenesulfonamide (for a preparation see Intermediate 10) (150 mg, 0.286 mmol),
triphenylphosphine {150 mg, 0.572 mmol) and [3,4-bis(methyloxy)phenyl]methanol
(Aldrich) (86 mg, 0.57 mmol) in THF (3 mL) was added at room temperature di-iso-propyi
azodicarboxylate (0.113 mL, 0.572 mmol). The resulting mixture was stirred at 60 °C for 3
hours. DCM ({ 3 mL) and water (3 mL) were added and the organic phase was separated.
The aqueous layer was further extracted with 3 mL of DCM. The combing organic
solutions were dried over an hydrophobic frit and concentrated under a nitrogen stream in
a blowdown unit. The residuc was purified by chromatography on silica 50g cartridge on
Flashmaster Il using a gradient of 0-100% EtOAc in DCM over 60 min. The appropriate
fractions were combined and evaporated in vacuo and the residue was dissolved in
methanol (5 mL) and treated with a solution of sodium hydroxide (2M. 1.43 mL, 2.88
mmal). The resulting mixture was stired at 60°C for 2 hours. The solvents were
gvaporated off under reduced pressure, and the residue was partitioned botween 2 mL of
DCM, 3 mL of water. A solution of dilute HCI solution was added until the pH of the
aqueous layer was around 1. The organic phase was separated and the agueous layer
was further extracted with 2 mbL of DCM. The combined organic solutions were dried ovor
an hydrophobic fril and concentrated under a stream of nitrogen in a blowdown unit. The
residue was dissolved in 1:1 MeOH-DMSO (1 mL) and purilicd by MDAP (supelcosil
ABZ+Plus column)} eluting wilh solvents A/B (A: Waler + 0.1% Formic acid, B:
MeCN:Water 95:5 + 0.05% Formic acid). The solvent was removed from appropriate
fractions under a strcam of nitrogen in (he Radleys blowdown apparatus Lo give the title
compound (52.8 mg, 37%). LCMS (System A) RT= 1.17 min, ES+vc m/z 494/496
(M+H)"
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Example 54
N'-[{3-{[3-{[(5-Chloro-2-thienyl}sulfonyl]lamino}-4-(methyloxy)-1H-indazol -1-
yljmethyl}phenylimethyt]-O-methylserinamide triflucroacetate

The title compound was prepared according to the generic procedure described above by
acylation  of  M-[1-{{3-(aminomethyl)phenyljmethyl}-4-(methyloxy)-1H-indazol-3-yl}-5-
chloro-2-thiophenesulfonamide in array format using HATU and TFA removal of the Boc

protecting group:

LCMS (Systern E) RT=1.83 min, ES+ve m/z 564/566 (M+H)".

Example 55
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-4,4-difluoro-D-prolinamide trifluoroacetate

af

(] H

e __,.-n -
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NI Fro ke

A solution of 1-{[(1,1-dimathylethyloxylcarhonyl}-4,4-diflucro-L-proline (Alfa Aesar) (215
mg, 0.857 mmol) in DIPEA(0.150 mL, 0.857 mmol) and dry tetrahydrofuran (1 mL) was
stirred at room temperature for 2 min before adding dropwise 1-chioro-N,N,2-trimethyl-1-
propen-1-amine (113 pL, 0.857 mmol). The resultant cloudy mixture was stirred at room
temperature  for 45 min  before adding N-[1-{[3-(aminomethybiphenyllmethyl}-4-
(methyloxy)-1H-indazol-3-yll-5-chloro-2-thiophenesulfonamide  hydrachloride  (for  a
preparation see Intermediate 4) (214 mg, 0.428 mmol) followad wilh DIPEA (0.224 mL,
1.28 mmol) and more THF (5 mL). The reaction mixture was not in solution, and was

allowed to stand at room temperature for 3 days. It was then concentrated in vacuo and
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30

the residue parlitioned between ethyl acetate and saturated sodium bicarbonate solution.
The aqueous was extracted with ethyl acetate (x2) and the combined organic solutions

were washed with water and brine, dried (Na»50y4) and concenlraled in vacuo to leave a

pale yellow cil. This was divided into 3 equal portions and purified by Mass Directed
AutoPrep on Sunfire €18 column using Acstonitrile Water wilh a Formic acid modifier.
The required fractions were combined and concentraled in vacuo to give the product (35
mg, 12%) as a while powder. LCMS showed hat there was more product in the HELC
waste, so the waste was concentrated in vacuo and the resultant residue was loaded in
dichloromuthane onto a silica 50y carridge and purified by chromatography on
Flashmaster using a 0-50% ethyl acetate-dichloromethane over 40 min. The appropriate
tractions were combined and evaporated in vacuo to give more product 1, t-dimethylethyl
(2R)-2-({[(3-{I3-{[(5-chloro-2-thienyh)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
yljmethylipheny)methyl]lamino}carbonyl)}-4,4-difluoro-1-pyrrolidinecarboxylate (176 my, as
a pale yellow oil. This material was taken through to the next step without further
purification. LCMS (System A) RT=1.22 min, ES+ve m/z 696/698 (M+H)'.

The second batch of the product (176 mg) was dissolved in dry DCM (2 mL) and treated
with a 4:1 mixture of dichloromethane and trilluoroacetic acid solution {3 mL). The
resultant reaction mixture was stirred al room temperature for 1 h. LCMS showed a small
amount of starting material stilf present, so more DCM-TFA (4.1, 1 mL} was added to the
reaclion mixture and allowed to stand at room temperature overnight. The reaclion
mixture was concenlrated in vacuo, and lhe residue was dissolved in the minimum
amount of MeOH, and then loaded onto a pre-conditioned (MeOH) SCX-2 cartridge (50
). The cartridge was washed with MeOH (4 volumes) and then eluted with 10% aqueous
NH; in MeOH solution. The required fractions were concentrated in vacuo to give the free
base of the title compound. This material was dissolved in minimum amount of methanol
and treated with triffucroacetic acid (~0.007 mL). This was then concentrated in vacuo to
leave the title compound (78 mg, 36%) as a light brown oil. LCMS (System A) RT=0.89
min, ES+ve m/z 596/598 (M+H)'.

Example 56

N1-[{3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4<(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-N2,2-dimethylalaninamide formate
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To a solution of N-Boc-N,2-dimethylalanine (174 mg, 0.801 mmol) in anhydrous THF (8
mL) was added dropwise at room temperature 1-chloro-NN,2-trimethylpropenylamine
{0.106 mL, 0.801 mmo!) and lhe resulting mixture was slired for 30 min.  N-{1-{{3-
(aminomethyl)phenyljmethyl}-4-(methyloxy)-1H-indazol-3-yl}-5-chloro-2-
thiophenasulfonamide hydrochloride(for a preparation see Intermediate 4) (200 mg, 0.4
mmol), followed by N,N-diisopropylethylamine (0.209 mL, 1.20 mmol) were then added
and the reaction mixture was stirred at room temperature for 90 min (heterogensous
reaction). A further 8 mL of anhydrous tetrahydrofuran and 70 2L of NN-
diisopropylethylamine was added in order to try to improve solubility. The reaction
mixture was stirred at room temperature for 30min and then evaporated in-vacuo and
partitioned between saturated aqueous sodium hydrogen carbonate solution and ethyl
acetate. The organic layer was separated, passed through a hydrophobic frit and
evaporated in-vacuo to vield a cream oil. The residue (286 mg) was dissolved in
MeOMH:DMSO (1:1) (3x1ml.) and purified by MDAP on (Sunfire C18 column 150 mm x 30
mm i.d. 5 um packing diameter at ambient temperature) eluting with solvents A/B (A1 0.1%
viv solution of formic acid in water, B: 0.1% v/v solulion of formic acid in acetonitrile) over
25 min. Appropriate fractions were combined and evaporated in-vacuo o yicld the titfe
compound as a clear oil (211 mg, 87%). LCMS (System B) RT = 1.75 min, ES+ve m/z
562/564 (M+H)".

Example 57

N-[(3-{[3-{[{5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-t H-indazol-1-
yllmethyl}phenylimethyl}-2-hydroxy-2-methylpropanamide

118



H

8]
Ho

To a solulion of 2-hydroxy-2-methyipropanoic acid (Aldrich) (20.84 mg, 0.200 mmal) in
THF (2 mL) was added dropwise al room temperature 1-chloro-N,N,2-lrimethyl-1-propen-
1-amine (0.026 mL, 0.200 mmol). The resulting mixlure was stirred at room temperature
5 for 30 min. To this were succesively added N-[1-{[3-(aminomethyliphenyl]melhyl}-4-
(methyloxy)-1H-indazol-3-yl]-5-chloro-2-thiophenesulfonamide  hydrochloride  (for a
preparation see Intermediate 4) (50 mg, 0.100 mmotl) and DIPEA (0.052 mi, 0.300 mmol).
After 1 hour of stirring at room temperature LCMS showed product as the major peak.
The reaction mixture was concentrated under a stream of nitrogen in the Radleys
10  blowdown apparatus, the residue was dissolved in 1:1 MeQH:DMSO (1 mbL) and purified
by MDAP on Sunfire C18 column using Acetonitrile Water wilh a Formic acid modifier.
The solvent was removed under a stream of nitrogen in the Radleys blowdown apparatus
to give the lille compound (48.5 mg, 88%). LCMS (System A) RT = 1.05 min, E5+ve m/Z
549/551 (M+H)'.
15

Example 57 Alternative preparation
N-[(3{[3-{{(5-Chloro-2-thienyl)sulfonyl]Jamino}-4-(methyloxy)-1H-indazol-1-

yllmethyl}phenyl)methyl]-2-hydroxy-2-methylpropanamide

10

20 To a solution of 2-{[(3-{[3-{[{7-chloro-2-thienyhsulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
viimethyllphenylimethyljamino}-1, 1-dimethyl-2-oxoethyl acetate (for a preparation see
intermediate 27) (37 g, 62.6 mmol) in methanal (2000 ml) was added potassium
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carbonate (26.0 g, 188 mmol) and the reaction mixture was sfirred at room lemperature.
After stirring for 10 mins Lhe reaction mixture starled to crystallise. 1l was stirred for 3
hours. The solid was filtered and the filtrale was evaporated in vacuo. The residue was
acidified with 2M HCI and it was extracted with ethyl acetate (500 ml).

The filtered solid was treated with water (1000 mi) and the resulting suspension was
acidified with 2M HCIL It was then extracted with ethyl acetate (2 = 500 ml). The
combined organic layers were washed with brine, dried over magnesium sulphate and
evaporated in vacuo. The residue was dissolved in DCM and loaded onto a 1500g silica
column. It was eluted with 50-100% ethyl acetate in cyclohexane over 8CV. The required
fractions were combined and evaporated in vacuo to give the title compound (30.42 g,
89%) as a while solid. LCMS (Systern A) RT=1.00 min, ES+ve m/z 549/551 (M+H)"; H
NMR & (DMSO-d5,600 MHz): 10.40 (s, 1H), 8.13 (t, J=6.0 Hz, 1H), 7.37 (d, J=4.0 Hz, 1H),
7.26 (t, J=8.0 Hz, 1H), 7.23 (1, J=7.5 Hz, 1H), 7.17 (d, J=4.0 Mz, 1H), 7.17 (d, J=8.0 Hz,
1H), 7.14 (br. 5., 1H), 7.13 (d. J=B.0 Hz, 1H), 6.98 (d, J=7.5 Hz, 1H), 6.50 (d, J=7.5 Hz,
1H), 5.48 (s, 2H), 5.34 (s, 1H), 4.22 (d, J=6.0 Mz, 2H), 3.76 (s, 3H), 1.24 (s, BH).

Example 58
5-Chloro-N-{4-(methyloxy)-1-[(3-{[(methylsulfonyl)amino]methyl}phenyl)methyl]-1H-
indazol-3-yl}-2-thiophenesulforramide

O
O/

HO
To a suspension of N-[1-{[3-(aminomethyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl]-
s-chloro-2-thiophenesulfonamide hydrochloride ((for a preparation sce Intermediate 4) 51
mg, 0.10 mmol) in dry DCM (3 mL) was added methancsulfonyl chloride (8 ut, 0.1 mrrol),
followed by pyridine (1 mL). The resultant pale yellow solution was stirred at room
lemperature overnight. LCMS showed only 19% of required product. Triethylamine (14
pL, 0.10 mmol), followed by more methanesulfonyl chioride (8 pi, 0.1 mmaol) were added
and stirring was continued for a further 30 min.  The reaction mixture was then
concentrated in vacuo and the residue dissolved in 1:1 MeOH:DMSO (1 mL) and purified
by MDAP (supelcosil ABZ+Plus column) eluting with solvents A/B (A: Waler + 0.1%
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Formic acid, B: MeCN:Water 85:5 + 0.08% Formic acid). The solvent was evaporated in
vacuo to give the title product (10.7 my, 19%) as a white solid. LCMS (System A)
RT=1.13 min, ES+ve m/z 541/543 (M+H)'.

Example 59
N-[1-[{3-{[{Aminocarbonyl)amine]methyl}phenyl)methyl]-4-(methyloxy)-1H-indazol-

3-yl]-5-chloro-2-thiophenesulfonamide
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To a suspension of N-[1-{[3-(aminomethyl)phenyljmethyl}-4-(methyloxy)-1H-indazol-3-yl}-
5-chloro-2-thiophenesulfonamide hydrochloride ((for a preparation see Intermediate 4) 47
mg, 0.094 mmol) in ethyl acetate (0.4 mL) and fristhylamine (0.013 mi, 0.094 mmol) was
added acetic acid (1.5 mL). A solution of potassium cyanate (11 mg, 0.14 mmol) in water
(0.2 mk) was added porlionwise. The resultant clear solution was stirred at room
temperature overnight. LCMS showed incomplete reaction and a higher percentage of
product {o SM. The reaction mixture was concenlrated /i vacue and the resuliant oil was
divided into 2 equal portions. Each was dissolved in 1:1 MeOH:DMSO {1 mlL) and
purified by MDAP on Xbridge column using Acetonitrile Water with an ammonium
carbonate modifier. The approprate fractions were combined and concenlrated in vacuo
to give two respective batches, which were not clean, so these were combined and re-
purified by MDAP 1o give the tille compound (2.4 mg, 5%). LCMS (System A) RT=0.85
min, ES+ve m/z 506/508 (M+H)".

Example 60
5-Chloro-N-[1-({3-[({[(1,1-
dimethylethyl)amino]carbonyl}amino)methyliphenyl}methyl)-4-(methyloxy)-1H-

indazol-3-yi}-2-thiophenesuifonamide
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To a suspension of N-[1-{[3-(aminomethyl)phenylimethyl}-4-(methyloxy)-1H-indazol-3-yl}-
5-chloro-2-thiophenesulfonamide hydrochloride (for a preparation see Intermediate 4) (55
mg. 0.11 mmo!) in dry DCM (0.5 mLl) was added triethylamine (0.015 mL, 0.11 mmol),
followed by tert-butyl isocyanate (0.013 mL, 0.11 mmol). The reaction mixture was stirred
at room temperature for 1.5 h. LCMS showed mainly required product with 6% SM. The
reaction mixture was diluted with DCM and methanol and then concentraled in vacua.
The resultant residue was dissolved in 1:1 MeOH:DMSO (1 mL} and purified by MDAP
(supelcosil ABZ+Plus column) eluting with solvents A/B (A: Water + 0.1% Formic acid, B!
MeCN:Water 95:5 + 0.05% Formic acid). The solvent was evaporated in vacuo fo give
the title compaound (52 mg, 84%). LCMS (System A) RT=1.15 min, ES+ve m/z 562/564
(M+H)*

Example 61
5-Chioro-N-[1-({3-[({[{1-methylethyl)amina]carbonyl}amino)methyl]phenyl}methyl)-
4-(methyloxy)-1H-indazol-3-yl]-2-thiophenesulfonamide

\f,f

’_'_.--.J
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To a sugpension of N—[1—{[3—(aminc3meli‘|y1)phenyl]methyl}-d-(melhyioxy)-'lH-indazol—ﬁ—yl]—

T

5-chloro-2-thiophenesulforamide hydrochloride (for a preparalion see Intermediate 4) (52
mg, 0.10 mmol) in dry DCM (0.5 mL) was added triethylamine (15 pl, 0.11 mmol),
followed with isopropyl isocyanate (11 gL, 0.11 mmol). The reaction mixlure was stirred
at room temperature for 45 min. LCMS showed mainly product. The reaction mixture
was diluted with DCM and methanol and then concentraled in vacuo. The resultant
residue was dissolved in 1:1 MeOH:DMSO (1 mbL) and purified MDAP (supelcosil
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ABZ+Plus colurnn) eluting with solvents A/B (A1 Water + 0.1% Formic acid, B:
MaCN:Water 95:5 + 0.05% Formic acid). The solvent was evaporated in vacuo to give the
titte compound (43 mg, 75%) as a white powder. LCMS (Sysiem A) RT=1.11 min, ES+ve
miz 548/550 (M+H)".

Example 62
N1 -{[4-(Aminosulfonyl)phenyllmethyi}-4-(methyloxy)-1H-indazol-3-yl]-5-chloro-2-

thiophenesulfonamide
A
™o N5 SB"“‘CI

‘g:]
AN
-— JN
g N7
— ]'3-“::0
HN

5-Chlora-N-[4-(methyloxy)-1H-indazol-3-y[[-N-({{2-(trimethylsilyl)ethyljoxyimethyt}-2-
thiophenesulfonamide (for a preparation see intermediate 8) (1.734 g, 3.66 mmol) was
dissolved in DMF (2.4 mb) and an aliguot (0.1 mL, 0.15 mmol) added to 4-
(bromomethyl)benzencsulfonamide (APAC Pharm) (0.15 mmol) and potassium carbonate
{0.15 mmol) added last. The tubes were capped and shaken. Stood at room ternperature
for 18 h, more potassium carbonate (cxcess) added and reshaken the tubes. Filtered
through alitech tube to remove inorganic solids, and washed tubes wilh MeOH (1 mL) and
blown to dryness under a slream of nitrogen in a Radley's blow down unit. Redissolved in
DCM (0.5 mL) and applied to a 10 g silica carlridge, and purified by chromatography on
Flashmasler using a gradient of 0-100% DCM-(DCM with 20 % EtOAc) over 20 min. The
appropriate fractions were combincd and evaporated in vacuo using the Genevac. The
residue was dissolved in TBAF (1M, 0.5 mL) and heated in a microwave oven (50 Walls,
10 min, at approx $110°C. The sample was purified by MDAP on Atlantis column using
Acetonitrile Water with a Formic acid modifier. The solvent was evaporated in vacuo
using the Genevac to give the title compound (7.9 mg, 10%) LCMS (System A) RT=0.92
min, ES+ve m/z 513/515 (M+H)"

Example 63
2-(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
ylimethyli}phenyl)-N-methylacetamide
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A mixture of S-chloro-N-[4-(methyloxy1H-indazol-3-yl]-2-thiophenesulfonamide (for a
preparation soe  Intermediate 268) (900 mg, 1.9 mmol), phenylmelhyi [3-
{bromomethyliphenyllacetate (/. Med. Chom. 1992, 35, 2551-2562, compound 13) (1.23
g, 3.84 mmol) and polassium carbonate (525 mg, 3.80 mmol} in dry NN-
Dimethylformamida (50 ml.) was stirred and heated at reflux for 2 h. The reaction mixture
was partitioned between water (80 mL) and elhyl acelale(50 mL). The aqueous was
extracted with ethylacetate (x2). The combined organic solutions were washed with water
and bring, dried (Na:80,) and concentrated in vacuo to leave a daik yeliow oil. The
sampla was loaded in dichloromethane and purified by chromalography on a silica 100 g
cartridge on Flashmaster using a gradien! of 0-50% cthyl acctate-cyclohexane over 40
min. The appropriate {raclions woere combined and evaporated ih vacuo to give
phenylmelhyl (3-{[3-[[(5-chloro-2-thienyl)sulfonyl]({[2-
(rimethylsityDethylJoxykmethyl)aming]-4-(methyloxy)-1H-indazol-1-
ylmethyl}phenylacetate (1.038 g. 77%) as a yellow oil. LCMS RT=1.63 min, ES+ve m/z
729/731 (M+NH,)'. To a portion of this (103 mg, 0.145 mmol) was added a solution of
methylamine THF (ZM, 2.1 ml., 4.20 mmol) (excess was added lo aid transler ol esler to
microwave vessel) and 1,3,4,6,7.8-hexahydro-2H-pyrimido| 1,2-a|pyrimidine (TBD) (6 mg,
0.04 mmol). The microwave vesscl was scaled and heated at 80°C in Biotage Initiator for
60 min. LCMS showed thal the reaction was complete. The reaction mixture was
concentraled in vacuo to leave a pale yellow oil. This was divided into 2 equal porlions
and each portion dissolved in 1:1 MeOH:DMSO (1 mL}) and purified by MDAP (supelcosil
ABZ+Plus column) eluting wilh solvenls A/B (A: Water + 0.1% Formic acid, B:
MeCN:Water 95:5 + 0.05% Formic acid). The sclvent was evaporated in vacuo to give 2-
(3-{[3-{{(5-chloro-2-thienyl)sulfany({{2-(trimethylsilyl)ethyl]Joxy}methyl famino]-4-
(melhyloxy)-1H-indazol-1-yllmethyllphenyl}-N-methylacetsmide (39 mg, 42%) as a
colourless oil. .CMS RT=1.43 min, ES+ve m/z 635/637 (M+H)'. A mixture of this product
and TBAF in THF (1M, 0.62 mL, 0.62 mmol} was sealed in a 0.2-2 mL miccrowave vessel.

Tetrahydrofuran (0.8 mL) was added to the mixture, and heated in Biotage initiator
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migrowave oven using normal to 100 °C for 10 min. This was repeated 2 more times.
The reaclion mixture was then paritioned between water and dichloromethane. The
phases were separated using a hydrophobic frit. The agueous was exlracled with DCM
(x2) and the combined organic solutions were concenlraled in vacuo lo leave a white ail
(46 mg). This was dissolved in 1:1 MeOH:DMSO (1 mbL) and purified by MDAP
(supelcosil ABZ+Plus column) eluting with salvents A/B (A: Water + 0.1% Formic acid, B:
MeCN:Waler 95:5 + 0.05% Formic acid). The solvent was evaporated in vacuo o give
the title compound (9 mg, 29%) as a white powder. LCMS (System A) RT=1.06 min,
ES+ve m/z 505/507 (M+H)".

Example 64
3{[3-{[{5-Chloro-2-thienyl)sulfonyl]Jamino}-4-(mathyloxy)-1H-indazol-1-
yllmethyl}benzamide

HNTTO

To a solution of 5-chloro-N-[4-(methyloxy)-1H-indazal-3-yI]-N-({{2-
{trimelhylsilyDethyl|oxyimethyl)-2-thiophenesulfonamide  (for a  preparation  see
Intermediate 8) (150 mg, 0.316 mmol) into DMF (2 ml) was added at ambisnt
temperature potassium carbonale (87 mg, 0.63 mmol) and 3-(chloromethyl)benzamide
(Maybridge )(64.4 mg, 0.380 mmol). The resulting mixture was stirred at 50 °C avernight,
and then diluted with PCM (2 mL.) and water (2 mL). The organic mixture was partitioned
and the aqueous layer was further extracted with 2 mb of DCM. The organic solutions
were combined together, dried over an hydrophobic frit and evaporated under a nitrogen
stream in a blowdown unit. The crude product was judged by LCMS to be pure encugh Lo
be engaged in the next step without any further purification. LCMS (Systemn A) RT=1.37
min, ES+ve m/z 607/609 (M+H)". In a 2 to 5 mL Biotage microwave vial were added the
crude indazole product and TBAF solution in THF (1M, 3.16 mi., 3.16 mmol). The
reaction vesscl was sealed and heated in a Biotage Initiator at 110 °C for 10 min (very
high absorption level). The crude mixture was then diluted with 2 mL of DCM and 2 mL of

water. The organic layer was separated and the aqueous layer was further extracted with
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2 mbL of DCM. The combined organic solulions were dried over an hydrophobic frit, and
evaporated under a nitrogen stream in a blowdown unit. The residue was dissolved in 1:1
MeCH:DMSO (1 mL) and purified by MDAF (supeicosil ABZ+Plus column} eluling with
solvents A/B (A: Waler + 0.1% Formic acid, B: MeCN:Water 95:5 + 0.05% Formic acid).
The solvent was rermoved under a stream of nitrogen in a Radleys blowdown apparatus to
give the llle compound (76 mg, 50%). LCMS (System A) RT=0.97 min, ES+ve m/z
ATTi479 (M+H)".

Example 65
3-{[3-{[{5-Chloro-2-thienyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-yllmethyl}-N-
[2-{(dimethylamino)athyl]benzamide

00

N\ o
- —
o oGS

HIN™ Tr -l
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0 ﬁ_\_ N(
Ta a solution of 5-chloro-MN-[4-(methyloxy)-1H-indazol-3-y1]-N-({{2-
(trimethylsityhethylloxytmathyl}-2-thiophenesulfonamide  (for  a  preparalion  see
Intermediate 8) (1 g, 2.1 mmol) in DMF (10 mL) was added al ambient temperature K;COs
(0.583 g, 4.22 mmol) and methyl 3-(bromomethyl)benzoate (Alfa Aesar) (0.580 g, 2.53
mmol). The resulting mixture was stirred al 50 *C for 2 h by which time LCMS showed
product as the major peak. The reaction mixture was diluted with 20 mL of DCM and 20
ml. of water. The organic phase was separated and lhe aqueous layer was further
extracled with 20 mL of DCM. The combined organic solutions were washed with bring,
dricd over an hydrophobic frit, and concentrated under reduced pressure. The residue
was loaded on to a silica 100y cartridge in dichloromethane and purified by
chromatography on Flashmaster using a 0-100% gradien! ELOAc in DCM, over 40 min to
give mathyl 3-{[3-[[{5-chloro-2-thienyl)sulfonyl]({|2-(trimethylsilyl}ethylloxy}methyl)aming]-
4-(methyloxy)-1H-indazol-1-yljmelhyi}benzoate (571 mg, 43%). LCMS (System A)
RT=1.60 min, ES+ve mfz 622/624. A portion of the product (70 mg, 0.11 mmol) was
placed in a 0.2 to 0.5 ml Biotage microwave vial, followed by NN-dimethyl-1,2-
ethanediamine (Aldrich) (246 ¢, 2.25 mmol), 1,3,4,6,7,8-hexahydro-2H-pyrimidol1,2-
alpyrimidine (TBD) (7.83 mg, 0.056 mmal). The reaction vessel was sealed and heated in
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a Biotage Initiator using initial very high absorption level to 80 “C for 75 min. After cooling
the reaction, an LCMS showed lhe product as a single peak. The reaction mixture was
diluted with DCM (2 mL) and water {3 mL). The organic phase was separated and the
agueous layer was lurther extracted with 2 ml. of DCM. The combined organic solutions
were dried lhrough an hydrophobic frit and concentrated in a nitrogen blowdown unit.
LCMS (System A) RT=1.46 min, ES+ve m/z 678/680 (M+H)'. The crude product was
placed in a 0.5 to 2 mL Biotage microwave vial and a solution of TBAF in THF (1.125 mL,
1,125 mmol) was added. The reaction vessel was sealed and heated in a Biotage Iniliator
at 110 "C for 15 min {very high absorption level). The solvenl was removed under a
nitrogen stream in a blowdown unit at 35°C overnight. The residue was dissolved in 1:1
MeQH:DMSO (1 mL) and purified by MDAP on standard C18 column using Acelonilrile
Water with a TFA modifier. The solvent was removed under a stream of nitrogen in the
Radleys blowdown apparatus, and lhe residue was further purified on SCX-2 ion-
exchange cartridge {pre-condilioned with MeOH, compound loaded in Methanol, eluted
with Methanol (2 x column volumes), followed by 2M NH; in Methanol. The ammoniacal
fractions were concentrated under reduced pressure to provide the title compound (55.3
mg, 50%). LCMS (System E) RT=2.15 min, ES+ve m/z 548/550 (M+H)'.

Example 66
3-[(4-(Methyloxy}-3-{[(5-methyl-2-thienyl)sulfonyl]amino}-1H-indazol-1-

RSN

ylimethyllbenzamide

T

O
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3-{[3-Amino-4-(methyloxy)-1H-indazol-1-ylmethyl}benzamide (for a preparation see
Intermediate 12) 22 mg, 0.07 mmaol) was dissolved in pyridine (1.6 mL) and added to 5-
methyl-2-thiophenesulfonyt chioride (20 mg, 0.1 mmol). The reaction mixture was shaken
at room temperature for 5 min and then stood ovemnight at room temperature. DMSO (0.2
mlL) was added to the reaction mixture and purified by MDAP on Allantis column using
Acetonitrile Water with a Formic acid maodifier. The solvenl was evaporated in vacuo
using the Genevac to give the fitle compourid (14.2 mg, 44%) LCMS (System A) RT=0.92

min, ES+ve m/z 457 (M+H)".
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Example 67
3-4{[3-{[(5-Bromo-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}benzamide

3-{[3-Amino-4-(methyloxy)-1H-indazol-1-yllmethyl}benzamide (for a preparation see
Intermediate 12) (22 mg, 0.07 mmol) was dissolved in pyridine (1.6 mL) and added to 5-
broma-2-thiophenesulfonyl chloride (27 mg, 0.1 mmol). The reaction mixlure was shaken
at room temperature for 5 min and then stood overnight at room temperature. DMSQ (0.2
mL) was added to ihe reaction mixture and purified by MDAP on Atlantis column using
Acetonitrile Water with a Formic acid modifier. The solvent was evaporated in vacuo
using the Genevac to give the title compound (4.6 mg, 12%) LCMS (System A) RT=1.04
min, ES+ve m/iz 521/523 (M+H)".

Example 68
3-[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-7-fluoro-4-(methyloxy)-1H-indazol-1-

yllmethyl}henzamide
o

/}\ZI
Qa

N
~N
! =
o NH,

To a solution of 3-{{3-amino-7-fluoro-4-(methyloxy)-1H-indazol-1-yllmethylthenzamide (for
a preparation see Intermediate 14) (22 mg, 0.07 mmol} in anhydrous pyridine (1 mL) and
anhydrous dichloromethane (3 mL) (gentle heating of the mixture for a few minutes with a
heatgun was required in order for the starting material to go in solution) was 2cdded a
solution af 5-chlora-2-thiophenesulfonyl chioride (16.71 mg, 0.077 mmol) in anhydrous

dichloromethane (0.5 mL). The reaction was slirred at room temperature for 45 min, then
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at 45°C for 30 min. A solution of 5-chloro-2-thiophenesulfonyl chloride (16.7 mg) in
anhydrous dichloromeathane (0.2 mL) was added to the reaction mixture and stirred at
45°C for 25 h. The reaction mixture was cooled and then partitioned between waler and
dichloromethane. The organic layer was passed through an hydrophobic frit and
evaporated in-vacuo to vield a pale yellow solid. The solid was dissolved in MeQH-DMSO
(1 mL) and purified by MDAP on Sunfire C18 column, eluting with solvents A/B (A: 0.1%
v/v solution of formic acid in water, B: 0.1% v/v solution of formic acid in acetonitrile).
Appropriate fraction was evaporated in-vacuo to yield the title compound as a white solid
(15.7 mg, 45%). LCMS (5 min run) RT = 2.62 min, ES+ve m/z 495/497 (M+H)".

Example 69
3-[(3-{[(5-Chloro-2-thienyl)sulfonyllamino}-7-fluoro-4-hydroxy-1H-indazol-1-
yl)methyl]benzamide

N
N
s
F ﬁ:%%
~NH,
o)

A suspension of 3-{[3-{[(5-chluro-2-thienyl)suifonyl]lamino}-7-fluoro-4-(methyloxy)-1H-
indazol-1-yljmethyllbenzamide (for a preparation see Example 68) (15.7 mg, 0.032 mmol)
in anhydrous DCM (2 mL) under nitrogen atmosphere was treated with boron tribromide
solution in DCM (1M, 0.032 mL) at room temperature, The reaction mixture was stirred at
room temperature for 45 min and then saturated agqueous sodium bicarbonate solution
was added dropwise to quench the reaction. The mixture was then partitioned between
further saturated agueous sodium bicarbonale solution and 10% methanol in ethyl aceotate
(white precipitate was present which was insoluble in both the organic and agueous
layer). The organic layer was separated, passed through an hydrophcbic frit and
evaporated in-vacuo to yield a yellow solid (13mg). This was dissolved in MeQH:DMSO
{1:1) (0.5 rnL) and purified by MDAP on Sunfire C18 column, eluting with solvents A/B (A
0.1% v/v sclution of formic acid in water, B: 0.1% v/v solution of formic acid in
acetonitrile). Appropriate fraction was evaporated in-vacuo lo yield the title compound as
a yellow solid (8.5 mg, 56%). LCMS (System B) RT = 2.41 min, ES+ve m/z 481/483
(M+H)".
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Example 70
3-[(3-{[{5-Chloro-2-thienyl)sulfonyllamino}-4-hydroxy-1H-indazol-1-
yl)methyl]benzamide

(W8
H H_}\Sﬁ. 5
Lo
\N
p
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HN™ O

A suspension ol 3-{[3-{[(5-chloro-2-thienyl)sulfonyljamincp4-(melhyloxy)-1H-indazol-1-
yilmethyllbenzamide (for a preparation see Example 64) (50.0 mg, 0.105 mmol) in
anhydrous DCM (1.5 mL) under nilrogen atmosphere was treated with boron tribromide
solution in DCM (1M, 0.105 mk, 0.105 mmol) at room temperalure, and the mixture was
stirred al room temperature for 45 min. A furlher 0.2 mi portion of boron tribromide
solulion was added and the reaction mixlure was stirred at room temperature for 90 min.
Saturated aqueous sodium bicarbonate solution was added dropwise lo quench the
reaction. The reaction was then partitioned between further saturated aqueous sodium
bicarbonate solution and 10% methanol in ethyl acetate (off white precipitate was present,
which was insoluble in both the organic and agueous layer). The organic layer was
separated, passed through a hydrophobic frit and evaporated in-vacue io yield an off
white solid (58 mg), which was dissolved in MeQH-DMSO (1:1) (1 mL) and purified by
MDAP on Sunfire C18 column eluting with solvents A/B (A: 0.1% v/v solution of formic
acid in water, B: 0.1% viv solution of formic acid in acetonifriie 25 min run). The
appropriate fraction was evaporated in-vacuo to yield a white solid (17 myg, 35%). LCMS
(System B) RT = 2.18 min, ES+ve m/z 463/465 (M+H)".

Example 71

N'-({3-[(3-{[(5-Chloro-2-thienyl)sulfonylJamino}-4-hydroxy-1H-indazol-1-
yl)methyl]phenyl}methyt)-Nz-methyl-Dualaninamlde formic acid salt
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To a sofution of O-(7-azabenzotriazol-1-y1)-N NN N-tetramethyluronium-
hexafluorophosphate (39.7 mg, 0.064 mmol) in anhydrous DMF (1 mL) was added at
room temperature N-Boc-N-methyl-D-alanine (11.91 mg, 0.059 mmol), followed by N,N-
diisopropylethylamine (0.0306 mL, 0.176 mmol) and finally a solution of N-(1-{[3-
(aminomethyl)phenylimethyl}-4-hydroxy-1H-indazol-3-yl)-5-chloro-2-
thiophenasulfonamide formate salt (for @ preparation see Intermediate 15) (29 mg, 0.059
mmaol) in anhydrous DMF (1 mL). The reaction mixture was stirred at room temperature
for 1 hour and then was paritioned between saturated agueous sodium hydrogen
carbonate solution and ethyl acetate. The organic layer was separated, washed with
bring-water (1:1), passed through a hydrophobic frit, and evaporated in-vacuo ta yield a
colourless oil. LCMS (System B) RT = 3.01 min, ES+ve m/z 634/636 (M+H)+ for desired
BOC protected product. This product was suspended in a solution of hydrogen chloride in
1,4-dloxane (4M, 0.5 mL) and methanol was added until the reaction was in solution. The
mixture was stirred at room temperature for 18 hours and then evaporated in-vacuo 1o
vield a colourless oil. The residual ol was dissolved in MeQH-DMS0 (0.5 mL) and
purified by MDAP) an OA MDAP on Sunfire C18 column, eluting with solvents A/B (A
0.1% viv solution of formic acid in water, B: 0.1% v/v solution of formic acid in acctonitrile)
(25 min run). The appropriate fractions were combined and evaporated in-vacuo to yield
the titte compound as a colourless oil (15 mg, 44%). LCMS (System B) RT = 1.63 min,
ES+ve m/z 534/536 (M+H)'

Example 72

N-({3-[(3-{[{5-Chloro-2-thienyl)sulfonyl]amino}-4-hydroxy-1H-indazol-1-
ylimethyljphenylimethyljacetamide
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To a solution of 0O-(7-azabenzatriazol-1-y1)-N,N, N N-tetramethyluronium-
hexafluorophosphate (39.7 mg, 0.064 mmol) in anhydrous DMF {1 mL) was added at
room temperature acetic acid (3.36 4L, 0.059 mmol), followed by NN-
diisopropylethylamine (0.031 mL, 0.18 mmol) and flinally a solution of N-(1-{{3-
(aminomethyl)phenyllmethyl}-4-hydroxy-1H-indazol-3-yl)-5-chloro-2-
thiophenesulfonamide formate salt (for a preparation see Intermediate 15) (29 myg, 0.059
mmaol) in anhydrous DMF (1 mL) and the reaction mixture was slirred at room temperature
for 30 min. The mixture was partitioned between saturated aqueous sodium hydrogen
carbonate solution and ethyl acetate. The organic layer was separated, washed with
brine:water (1:1), passed through a hydrophobic frit and evaporaled in-vacuo to yield a
colourless oil (23 mg). This was dissolved in MeQH:DMSO (1 mL) and purified by MDAP
Sunfire C18 column eluting with salvents A/B (A: 0.1% v/v solution of formic acid in water,
B: 0.1% viv solution of formic acid in acetonitrile) (25 min run). The appropriate fraction
was evaporated in-vacuo to yield the title compound as a colourless oil (20 mg, 69%).
LCMS (Systemn B) RT = 2.41 min, ES+ve m/z 491/493 (M+H)'.

Example 73

N-({3-[(3-{[{5-Chloro-2-thienyl}sulfonyllamino}-4-hydroxy-1H-indazol-1-
yl)methyl]phenyl}methyl)-3-morpholinecarboxamide formate salt

132



10

15

20

25

H
r}\(-—uo Oay -OH
S
H

To a solution of Q-(7T-azabenzotriazol-1-y)-N NN N-tatrameathyluronium-
hexafluorophosphate (43.8 mg, 0.071 mmal) in anhydrous DMF (1 mL) was added at
room temperature morpholine-3,4-dicarboxylic acid 4-tert-butyl ester (Fluorochem) (14.95
mg, 0.065 mmol) followed by N,N-diisopropylethylamine (0.034 ml, 0.19 mmol) and finally
a solution of N-(1-f{3-(aminomethyhphenylimethyl}-4-hydroxy-1H-indazol-3-yl)-5-chloro-2-
thiophenesulfonamide formate salt (for a preparation see Intermediate 15) (32 mg, 0.065
mmat) in anhydrous DMF (1 mL) and the reaction mixture was stirred at room temperature
for 30 min. The reaction mixture was partitioned between saturated aqueous sodium
hydrogen carbonate solution and ethyl acetate. The organic layer was separated, washed
with brine-water (1:1), passed through a hydrophabic frit, and avaperated in-vacuo to yield
a colourless oil. LCMS (System B) RT = 2.91 min, ES+ve m/z 662/664 (M+H)” for 1,1-
dimethylethyl 3-{H{3-[(3-[[(5-chioro-2-thienyl)sulfonyllamino}-4-hydroxy-1H-indazol-1-
yDmethyllphenytimethylyaminolcarbonyl}l-4-merpholinecarboxylate.  This was suspended
in anhydrous dichloromethane (2 mL) and freated with a solution of hydrogen chloride in
1,4-dioxanc (4M, 0.162 mL, 0.646 mmotl). The reaction mixture was still a suspension,
therefore methanol was added dropwise until the reaction was in solution. The mixture
was stired at room temperature for 1 hour, and a further portion of hydrogen chloride
solution (4M, 0.162 mL) was added to the reaction mixture and stirred for 90 min. Yel
anolhcr portion of hydrogen chloride solution (4M, (.162 mL) was added to the reaction
mixture and stirred for 90 min. The reaction mixture was cvaporated /n-vacuo to yield a
colouress oil. The residual oil was dissolved in MeOH:DMSO (1 mbL) and purified by
MDAP Sunfire C18 column, eluting with solvents A/B (A; 0.1% v/v solution of formic acid
in water, B: 0.1% v/v solution of formic acid in acetonitrile) (25 min run}).  Appropriate
fraclions were combined and evaporated in-vacuo to yield the litle cormpound as a
colourless oil (17 mg, 43%). LCMS (System B) RT = 1.62 min, ES+ve m/z 562/564
(M+H)'.
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Example 74
5-Ghloro-N-{1-[(3-{[2-(dimethylamino}ethyl]oxy}phenyl)methyl]-4-(methyloxy)}-1H-
indazol-3-yl]-2-thicphenesulfonamide

x,,‘o I_P\/“?
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5-Chloro-N-[(&-chlora-2-thienylsulfonyl]-N-[1-[{3-{[2-
(dimethylamino)ethylloxy}phenyl)methyl]-4-(mathyloxy)-1H-indazol-3-yl}-2-

thiophenesulfonamide {for a preparation see Intermediate 18) (140 mg, 0.2 mmol) was
suspended in methanot (25 mL) and treated with 2M NaOH aqueous solution (2 mL). The
mixture was heated to 60°C for 4 h and then concentrated under reduced pressure. The
residue was partitioned betwesn 2M HCI (2 mL) and ethyl acetate. The ag. layer was
back-extracted and the organic solution was washed with brine, dried (MgS80,) and
evaporated. The residuc was dissolved in 1:1 MeOH:DMSO (1.5 mL) and purified by
MDAP on Xbridge column using Acetonilrife Watcr with an ammonium carbonate modifier.
Appropriate fractions were evapuraled in vacuo to give the fitle product (40 mg, 38%).
LCMS (System C) RT=2.29 min, ES+ve m/z 521/523 (M+H)".

Example 75
5-Chloro-N-[1-[{4-{[2-(dimethylamina)ethylloxy}phenyl)methyi}-4-(methyloxy)-1H-
indazol-3-yl]-2-thiophenesulfonamide
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A solution of 5-chloro-N- (5-chloro-2-thienyl)sulfonyl]-N-f1-[(4-{[2-
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(dimethylamino)ethyl]oxylphenyl)methyl]-4-(methyloxy)-1H-indazol-3-yl]-2-
thiophenesulforamide (for a preparation see Intermediate 18) (91 mg, 0.13 mmuol}) in
MeCH (5 mL) was treated with a 2M aq. NaOH solution (1 mbL) and the mixture was
heated to 70°C for 2 h, and then allowed to stand at RT over the weekend. The solvents
evaporaled by this time and lhe white solid residue was diluted wilh water and 2M HC!
solution {1 mL) and extracted with ethyl acetate. The organic solution was washed with
brine, dried (MgS0,) and evaporated to dryness (72 mg). The residue was dissolved in
1:1 MeOH:DMSO (1 mL) and purified by MDAF on Xbridge column using acetonitrile-
water with an ammonium carbonate medifier. The solvenl was evaporated in vacuo to
give the title compound (43 mg, 64%) as a colourless gum. LCMS (System C) RT=2.20
min, ES+ve m/z 521/523 (M+H)".

Example 76
5-Chloro-N-[1-{[4-{[2-{dimethylamino)ethyl]oxy}-3-(methyloxy)phenyl]methyt}-4-
(methyloxy)-1H-indazol-3-yt]-2-thiophenesulfonamide

0
. R%SH .
\,:N D"CI
\ 4
\j-o
A P

4-{[2-({Dimethylamino)ethyljoxy}3-(methyloxy)phenyllmethanol  (for a preparation see
Intermediate 20) (1.2 g, 5.3 mmol), triphenylphosphine (2.1 g, 8§ mmol), di-ter-butyl
azadicarboxylate (1.53 g, 6.7 mmaol) and 5-chloro-N-[{5-chloro-2-thienylsulfonyl]-N-{4-
(methylaxy)-1H-indazol-3-yl]-2-thiophenesulfonamide (for a preparation see Intermediate
10) {2.79 g, 5.3 mmol} in THF (80 mL) was heated under nitrogen to 80°C for 20 h. The
mixture was concentrated under reduced pressure and then applied to two 50 g SCX-2
ion-exchange cartridges eluting with MeOH, followed by 10% aquecus ammonia in
MeOH. The ammaoniacal solution was then concentrated to give a gum. The residuc was
diszolved in MeQH (100 mL) and THF (25 mL), and then treated with 2M NaOH ag
solution (10 mL) and heated lo 80°C for 2 h. LCMS indicated complelion and formation of
two products RT=0.95 min, 42% and 0.98 min, 25% ES+ve m/z 551/553 (M+H)+. The
mixture was trealed with 2M HCI (10 mL) and concentrated under reduced pressure. The

residue was parlilioncd between ethyl acetale and NaHCO, solution (pH of solution after
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addition of HC| was 5-8 so NaHCQ; was added to pH & before extractions). The organic
solution was diluted with THF (20 mL) as a gum separaled oul of solution. The organic
solution was washed with brine, dried (MgSQ,) and evaporated under reduced pressure
io give a gum {1.92 g). This was dissolved in chioroform and purified by chromategraphy
on two 100 g silica cartridges on Flashmaster using a 0-15% methanol (conlaining
1%Et;N)-dichloromethane over 40 rin for one cartridge and 0-30% methanol (containing
19%Et;N)-dichloromethane over 40 min for the second carlridge. The earlier fractions of
the first cartridge RT = 0.97 min, 95%, ES+ve m/z 551/553 (M+H)" were combined wilh
the earlier fractions from the second carlridge and evaporated in vacuo to give a expected
product but still impure (788 myg) as a yellow gum LCM3S RT=2.15 min, 85%, E5+ve m/z
551/553. The compound was further purified by chromatography on Flashmaster on silica
(100 g carlridge) using a 0-15% methanol{containing 1%EtsN)-dichloromethane over 60
min. The appropriate fractions (RT=35-48 min) were combined and evaporated in vacuo
to give the crude product, (674 mg) as a white foam. LCMS RT=2.15 min, 88%, ES+ve
m/z 551/553). This was dissolved in 1:1 MeOH-DMSO (7 = 1 ml) and purified by MDAP
on Xbridge column using acetonitrile-water with an ammonium carbonate modifier. The
solvent was evaporated in vacuo to give the tille cormpound, (374 mg, 13%). as a white
solid:

LCMS (System C) RT=2.14 min, 99%, ES+ve m/z 551/553 (M+H)"; NMR & (CDCl;) 7.42
(1H, d, J 4 Hz), 7.20 (1H, dd, J 8 Hz), 6.83 (1H, d, J 8 Hz), 6.81 (1H, d, J 2 Hz), 6.79 (1H,
d. J 8 Hz), 6.74 (1H, d, J 4 Hz). 6.70 (1H, dd, J 8, 2 Hz), 8.35 (1H, d, J 8 Hz), 5.37 (2H, s),
4.08 (2H, 1, J 6 Hz), 3.80 (3H, s), 3.78 (3H, 8), 2.76 (2H, t, J 6 Hz), 2.33 (6H, s). NOE
offcet observed on irradiation of the benzylic protons at 5.39 ppm (spectrum run in DMSO-

ds) to the 7-H indarole proton, compatible with the expocled produdt.

Example 77
N{1-{[3-(aminosulfonyl}phenyllmethyl}-4-(methyloxy}-1H-indazol-3-yl]-5-chloro-2-

thiophenesulfonamide

D\\
- e _
H 8
A0

C(m N
——

o
N

O=5—NH,
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To a solution of B-chloro-N-[{5-chloro-2-thienylsulfonyl]-N-[4-(methyloxy } 1 H-indazol-3-yi}-
2-thiophenesulfonamide (for a preparation see Intermediate 10) (120 mg, 0.229 mmaol),
triphenyiphosphing (120 mg, 0.458 mmol) and 3-(hydroxymelhyhbenzenesuifonamide
(85.8 mg, 0.458 mmol) in THF (3 mL.) was added at rt difsopropyl azodicarboxytate (DIAD)
(0.090 mt, 0.458 mmol). The resulting mixlure was stirred at 65 °C for 7 hours. The
mixlure was partitioned between DCM (3 mL) and water (3 mL). The organic phase was
separated and the aqueous layer was further extracted with 3 mL of DCM. The combined
organic solutions were dried over an hydrophobic frit and evaporated under a nitrogen
strean in a blowdown unit, The residue was loaded in dichloromethane on a silica
cartridge (50 g) and purified by chromatography on Flashmaster using a 0-100% EIOAc in
DCM aver 40 min. Tha appropriate fractions were combined and evaporated in vacuo,
and the residue was dissolved in methanol (3 mL) and treated with sodium hydroxyde
(2M,1.146 mL, 2.291 mmol). The resulting mixture was stirred at 80°C for 2 hours. The
solvents were evaporaled under reduced pressure. The residue was dissolved in DCM (2
mL) and 3 mL of water was added, followed by dilule HCI solution until the pH of the
aqueous layer was around 1. The organic phase was separated and the agueous layer
wasg further extracted with 2 mL of DCM. The combined organic solutions were dried over
an hydrophobic frit and concentrated under a stream of nitrogen in a blowdown unit. The
residue was dissolved in 1:1 MeOH:DMSQ (1 miL) and purified by MDAP (supelcosil
ABZ+Plus column) eluting with solvents A/B (A: Water + 0.1% Formic acid, B:
MeCN:Water 95:5 + 0.05% Formic acid). The solvent was removed under a stream of
nitrogen in the Radleys blowdown apparatus to give the title compound, (51.6 mg, 22%).
LCMS (Systermn A) RT=1.02 min, ES+ve m/z 513/515 (M+H)".

Examples 78 - 85 were prepared in array format according to the procedure described for

Example 44.
Example 78

N’-[(3-{[3-{[(5~Ghloro-z-thienyl)suIfonyl]amino}~4~(methyioxy)-1 H-indazol-1-
yllmethyl}phenyl)methyl]-#Z-alaninamide trifluoroacetate
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LCMS (System A) RT=0.89 min, ES+ve m/z 534/536 (M+H)'.
Example 79

N'-[(3-{[3-{[(5-Chloro-2-thlenyl)sulfonyllamino}-4-(methyloxy)-1H-indazo!-1-
ylimethyl}phenyl)methyl]-L-glutamamide formate salt

- H"j'.r{;\k‘“m
et
# g
A (ﬂ_ %
_-:_1> -—-(i\“ Iu 1"““oH

I.CMS (System B) RT=1.76 min, ES+ve m/z 591/593 (M+H)".

Example 80
NE[(3-{I3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol -1-
yllmethyl}phenyl)methyl]-L-asparagine trifluoroacetate
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LCMS (System D) RT=1.76 min, ES+ve m/z 578/580 (M+H)".

Example 81
1,1-Dimethylethyl  N*-[(3-{[3-{[(5-chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-
indazol-1-ylJmethyl}phenyl)methyl]-L-asparaginate triflucroacetate (

17
’\ﬁ\d_{k il

Q

Z\/

__,(// 7/
LCMS (System D) RT=0.99 min, ES+ve m/z 578/580 (M+H)'.
Example 82

N-(3+{3-{[(5-Chloro-2-thienyl)suifonyl]Jamino}-4-(methyloxy}-1H-indazol-1-
yl]methyl}phenyl)methyl]-D-prolinamide trifluoroacetate

“h/ ' £ OH
_‘Ii H
{
0 (__;
LCMS (System D) RT=0.91 min, ES+ve my/z 560/562 (M+H)'.
Example 83

1-Amino-N-{(3-{[3-{[(5-chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol -1-
ylImethyl}phenyl)methyllcyclobutanecarboxamide trifluorcacetate
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LCMS (System B) RT=1.83 min, ES+ve m/z 560/562 (M+H)".

Example 84
1-Amino-N-[(3-{[3-{[(5-chloro-2-thienyl)sulfonyljamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]cyclopropanecarboxamide trifluoroacetate

v O

LCMS (System B) RT=1.81 min, ES+ve m/z 546/548 (M+H)".

Example 85
N'(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]Jamino}-4-(methyloxy)-1 H-indazol-1-
yllmethyl}phenyl)methyl]-N*-methylglycinamide trifluoroacetate

) [ﬁ:\} o
A

.

o
o -H\J___ p
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R

LCMS (System A) RT=0.89 min, ES+ve m/z 534/536 (M+H)".
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Examples 86 ~ 96 were prepared in array format according lo the procedure described in

Example 30.

Example 86
N'1(34[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazot-1-
yllmethyl}phenyl)methyl]-N*,N°-dimethylglycinamide trifluoroacetate

™ H’L{%\_‘é: &\GI

Q

—

0

LCMS (System D) RT=0.90 min, ES+ve m/z 548/550 (M+H)".

Example 87
N-(3413-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-3-(methyloxy)propanamide

N g—-‘-‘f%g@\m

y

o]

-

\
LCMS (System D) RT=1.03 min, ES+ve m/z 549/551 (M+H)".

Example 88
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl}-1H-pyrrole-3-carboxamide
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LCMS (System B) RT=2.71 min, ES+ve m/z 556/558 (M+H)".

Example 89
5  N-[(3{[3-{[(5-Chloro-2-thienyl)sulfonyljamino}-4-(methyloxy)-1H-Indazol-1-
yllmethyl}phenyl)methytltetrahydro-2-furancarboxamide

LCMS (Systern B) RT=2.81 min, ES+ve m/z 561/563(M+H)".

10  Example 90
N-[(3-{[3-{[(5-Chloro-2-thienyl)suifonyllamino}-4-(methyloxy)-1H-indazoi-1-
ylimethyliphenyl)methyl]-1,3-oxazole-4-carboxamide

o —
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LCMS (System B) RT=2.80 min, ES+ve m/z 558/560(M+H)".

15
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Example 91
N-[(3-{[3-{{(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyli-1 H-pyrazole-3-carboxamide

.
Qﬁm
Padi

5 LCMS (System B) RT=2.66 min, ES+ve m/z 557/559 (M+H)".
Example 92

N-{(3-{[3-{[{5-Chloro-2-thienyl}sulfoenyllamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methiyl]-1H-pyrrole-2-carboxamide (

< 0
]

P2

LCMS (System B) RT=2.92 min, ES+ve m/z 556/558 (M+H)'.

10

Example 93
N(3{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
15 yllmethyl}phenyl)methyl]-1 H-imidazole-2-carboxamide
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LCMS (System B) RT=2.51 min, ES+ve m/z 557/559 (M+H)".
Example 94

N-[(3-4{[3-{[{5-Chloro-2-thienyl}sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-1 H-imidazole-4-garboxamide

LCMS (System B) RT=2.12 min, ES+ve rn/z 557/559 (M+H)".
Example 95

N(3-{[3-{[{5-Chloro-2-thienyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-2-furancarboxamide
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LCMS (Systermn D) RT=1.11 min, ES+ve m/z 557/559 (M+H)",

Example 96
N-[(3H{[3-{[(5-Chloro-2-thienyl)sulfonyllJamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyll-4-methyi-3-morpholinecarboxamide

o)
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LCMS (System C) RT=0.84 min, ES+ve m/z 590/592 (M+H)".
Example 97

N-[(4-{[3-{[(5-Chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phanyl}methyl]acetamide
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A solution of N—[’l—{[4—(aminomathy!)phenyl]methyl}-d—(methylnxy)-‘lH—indazo!~3-yl]—5-
chioro-2-thiophenesulfonamide formate salt for a preparation see Intermediate 30)(15 mg,
0.03 mmol) and acetic acld (0.001 mL, 0.03 mmol) in acetonitrile (2 mL) and DIPEA
(0.046 mL, 0.26 mmol) was treated with HATU (37.0 mg, (.087 mmaol) and the resulting
mixture was stirred for 2 h and 15 min at ambient femperature. The reaction mixture was
diluted with DCM (2 mL) and water (3 mL). The organic was separated and the aqueous
layer was further extracted with DCM (2 mL). The combined organic solutions were dried
through an hydrophobic frit and concentrated under reduced pressure. The residuc was
dissolved in 1:1 MeOQH-DMSO (1 ml) and purified by Mass Directed AutoFrep on
(supelcosil ABZ+Plus column) eluting with solvents A/B (A Water + 0.1% Farmic acid, B:
MeCN:Water 95:5 + 0.05% Formic acid). The solvent was removed under a stream of
nitrogen in @ Radleys blowdown apparatus to give the title compound (13 mg, 87%) as a
gum. LCMS (System A) RT=1.11 min, ES+ve m/z 505/507 (M+H)".

Examples 98 and 99 were prepared in an array format as above from N-[1-{[4-
(aminomathyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl]-6-chloro-2-
lhiophenesulfonamide formate salt (18 mg, 0.03 mmol), HATU (37 mg, 0.0% mmol),
DIPEA {0.046 mL, 0.26 mmol) in acetonitrile (2 mL), followed by cleavage of the BGC
protecting group using hydrogen chioride in dioxane (4M, 0.074 mi):

Example 93

N-[(4{[3-{[(5-Chloro-2-thienyl)suifonyl]amino}-4-(methyloxy}-1H-indazol-1-
yllmethyl}phenylimethyt]-3-morpholinecarboxamide trifluoroacetate
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LCMS (System A) RT=0.91 min, ES+ve m/z 576/578 (M+H)",
Example 99

N'-[(4-{[3-{[{5-Chioro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
ylJmethyl}phenyl)methyi]-N*-methyl-D-alaninamide trifluoroacetate

Cl\\él/
0 N z__
LT
e
HH
o
[N+
N F—H

LECMS (Systermn A) RT=0.92 min, ES+ve m/z 548/550 (M+H)".
Example 100

3-{[3-{[(5-Chloro-2-thienyl}sulfonyllamino}-4-(methyloxy)-1H-indazol-1-yiJmethyl}-N-

methylbenzamide
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Methy! 3-{[3-[{(5-chloro-2-thienyl)sulfonyl]({[2-(trimethylsilyhethyljoxytmethyl)amino}-4-
(methyloxy)-1H-indazol-1-yljmethyilbenzoate (for a preparation see Intermediate 31) (70
mg, 0.112 mmol) in a Biotage microwave vial was added 1,3,4,6,7,8-hexahydro-2H-
pyrimido[1,2-alpyrimidine (Aldrich) (7.83 mg, 0.056 mmol) and methylamine solution in
THF (2M, 1.125 mL). The reaction vesscl was sealed and heated in a Biotage Initiator
microwave oven using initial very high absorption level to 80 *C for 75 min. The reaction
mixtiure was diluted with DCM {2 mL) and water (3 mL). The organic phase was
separated, and the agueous layer was further extracted with DCM (2 mL). The combined
organic solutions were dried through an hydrophobic frit and concentrated under a
nitrogen stream in a blowdown unit. The residue was treated TBAF in THF (1M, 1.125
mL, 1.125 mmol). The reaction vessel was sealed and healed in a Biotage nitiator at 110
°C for 15 min {very high abscrption level). The solvent was removed under a nilrogen
stream in a blowdown unit (T=35°C overnight), dissolved in 1:1 MeQH-DMSO (2 mL) and
purified by Mass Directed AuloPrep on standard C18 column using Acotonitrile Water with
a TFA modifier (Method B). The solvent was removed under a stream of nitrogen in a
Radleys blowdown apparatus to give the lile compaund (41.7 mg, 75%) LCMS (System
A) RT=1.03 min, ES+ve m/z 491/493 (M+H)'.

Example 101

3{[3-{[{5-Chloro-2-thienyl}sulfonyllamino}-4{methyloxy)-1H-indazol-1-yljmeathyl}-
N,N-dimethylhenzamide
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The title compound was prepared similary to Example 100

LCMS (System A) RT=1.06 min, ES+ve nm/z 505/507 (M+H)".

Example 102
N [(3-43-{[(5-Chioro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl}-L-serinamide

The title compound was prepared in array format according to the procedure described in
Example 17. LCMS (Systern A) RT=0.78 min, ES+ve m/z 550/552 (M+H)".

Examples 103 — 105 were prepared according to the procedure described for Example
62

Example 103

4-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-{methyloxy)-1H-indazol-1-
ylJmethyl}benzamtide

1449
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LCMS (System A) RT=0.95 min, ES+ve m/z 477/479 (M+H)".
Example 104
5  5-Chloro-N-(4-{methyloxy)-1-{[4-(methyloxy)phenyllmethyl}-1H-indazol-3-yl)-2-

thiophenesulfonamide

O
- O\\f’!
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LCMS (System B) RT=3.11 min, ES+ve m/z 464/466 (M+H)".
10 Example 105

5-Chloro-N-(4-(methyloxy)-1-{[2-(methyloxy)phenyl]methyl}-1 H-indazol -3-yl}-2-

thiophenesulfonamide

LCMS (System B) RT=3.23 min, ES+ve m/z 464/466 (M+H)'.

Examples 106 and 107 were prepared according to procedure described for Example 53.
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Example 106
5-Chloro-N-[1-({3-{(methylamino)sulfonyl]phenyl}methyl)-4-(meathyloxy)-1H-indazol -

3-yl]-2-thiophenesulfonamide

9]
L

P

72\

LCMS (System B) RT=2.74 min, ES+ve m/z 527/529 (M+H)".

Example 107
5-Chloro-N-[1-({3-](dimethylamino)sulfonyi]phenyl}methyl)-4-(methyloxy)}-1H-
indazol-3-yl]-2-thicphenesulfonamide

0
~ o i
-

LCMS (System B) RT=2.94 min, ES+ve m/z 541/543 (M+H)".

Examples 108 and 109 were prepared by sulfonylation of Intermediate 12 and the

appropriate sulfanyl chleride in a similar procedure lo hal of Example 66

Example 108
3-({4-(Methyloxy)-3-[{2-thienylsulfonyl)amino]-1H-indazol-1-yl}methyl)benzamide
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LCMS (System A) RT=0.93 min, ES+ve miz 443 (M+H)',

Example 109
34[3-{[(4.5-Dichloro-2-thienyl)sulfonylJamino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}benzamide

Cl
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M
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LCMS (System A) RT=0.99 min, ES+ve m/z 511/513 (M+H)".

Example 110

5-Chloro-N-{1-{[3-{[2-{dimethylamino)ethyl]oxy}-4-(methyloxy)phenyl}methyl}-4-

{methyloxy)-1H-indazol-3-yl]-2-thiophenesulfonamide
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The title compound was prepared according to Example 76 using Intermediate 10 and [3-
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{[2-(dimethylamino)ethylloxy}-4-(methyloxy)phenyljmethanol, which was prepared in
sirnilar way to Intermediate 23.
LCMS (System A) RT=0.86 min, ES+ve m/z 551/853 (M+H)".

Example 111
(3R)-N-{{3-[(3-{[{5-chloro-2-thienyl)sulfortyl]amino}-4-hydroxy-1H-indazol-1-

ylimethyl]phenyllmethyl)-3-morpholinecarboxamide formate salt

Ot
oH ,«*"Sb\
N / el
@fﬁ
M

The title compound was prepared according to the procedure described in Example 73
LCMS {System B) RT = 1.61 min, ES+ve m/z 562/564 (M+H)".

Example 112
N'-({3-[(3-{[(5-chlora-2-thienyl)sulfonyllamino}-4-hydroxy-1H-indazol-1-
yl)methyl]phenyl}methyl)-N*-methylglycinamide formate salt

\\//
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The title compound was prepared according to procedure described in Example 73.

LCMS (System B) RT = 1.74 min, ES+ve m/z 520/522 (M+H)'.

Example 113
5-Chloro-N-[1-{[3-({[(ethylamino)carbonyl}amino}methyl)phenyl]methyl}-4-
153
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(methyloxy)-1H-indazol-3-yl]-2-thiophenesulfonamide

e
0,

The tiile compound was prepared according to the procedure described in Example 61

using Intermediate 4 and ethyl isocyanate
LCMS (System A) RT=1.43 min, ES+ve m/z 534/536 (M+H)".

Example 114
NI(3H{[34](5-Chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy}-1H-indazeol-1-

ylImethyl}phenylimethyl]l-L-tryptophanamide
{'J\\!?

s

The titte compound was prepared by the generic array method described in Example 44
LCMS (System By RT=2.06 min, ES+ve m/z 649/651 (M+H)".

Example 115
N-I{3-([3-{[{5-chloro-2-thienyl)suifonyl]Jamino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl}-D-allothreoninamide formate salt
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The title compound was prepared by the generic array method described in Example 44
LCMS (Systern B) RT=1.71 min, ES+ve m/z 564/566 (M+H)".

Example 116
N-{[3-({4-(Methyloxy}-3-[(2-thienylsulfonyl)amino]-1 H-indazol-1-
yl}methyl)phenyllmethyl}acetamide

To a cooled (icefwater bath) solution of NH(3-{[3-{[(5-chloro-2-thienyDsulfonyl]amina}-4-
{methyloxy}-1H-indazol-t-ylmethyl}phenyl)methyllacetamide (for a preparation see
Example 1)(30 mg, 0.06 mmol) in THF (1 mL) was added dropwise 2M lithium aluminium
hydride in THF (0.074 mL, 0.149 mmeol), and the suspension was stirred 10 min at 0 'C
and then at room temperature for one hour. Reaction was quenched with 4 drops of
water and lhen with aqueous solution of sodium hydroxide (2M, 0.5 mL). After stiring for
30 mirt, solid was removed and washed with THF (10 mL). The filtrale was concenlrated
under reduced pressure and the residue was dissoived in 1:1 MeOH-DMSO (1 mi) and
purified by Mass Directed AutoPrep on Sunfire C18 column using Acetonitrile Water with
a TFA modifier (Method B). The solvenl lrom appropriale fractions was evaporated
under a strearm of nitrogen in a Radleys blowdown apparatus o give the Ulle compound
(18 mg, 64%). LCMS (System A) RT=0.88 min, ES+ve m/z 471 (M+H)'.
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Example 117
4-[(4-(Methyloxy)-3-{[(5-methyl-2-thienyl)sulfonyllamino}-1 H-indazol-1-

yhmethyllbenzamide
o
~ M b0
i
o}

N

L O‘(

A solution of 4-{[3-amino-4-{methyloxy)-1H-indazol-1-yllmethyl}banzamide (32.4 mg, 0.2
mmol) in pyridine 3.6 mbL) was added to 5-methyl-thiophenesulfonyl chloride (for a
preparation see Intermediate 32) (0.30 mmol}. The reaction mixture was shaken briefly
and allowed to stand for 3 h at 21 °C prior to concentration by blowdown. The residue
was dissolved in 1:1 McOH-DMSO (0.8 mL.) and purified by Mass Directed AutoPrep on
Xbridge column using Acetonitrile Water with an ammonium carbonate modifier {(Method
C). The solvent was evaporated in vacuo using the Genevac to give the title compound
(12.5 mg, 14%). LCMS (System A) RT=0.86 min, ES+ve m/z 457 (M+H)".

Example 118
N-F1-{[3,4-Bis{methyloxy)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl]-5-methyl -2-
thiophenesulfonamide

Tha title compound was prepared in array lormat according to the procedure desciibed in
Example 117 using Intermediate 33.
LCMS (System A) RT=1.08 min, ES+ve nv/z 474 (M+H)".
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Example 119
N-({3-[{4-(Methyloxy)-3-{[{5-methyl-2-thienyhsulfonyl]lamino}-1H-indazol-1-
ylimethyl]phenylimethyl)acetamide

The title compound was prepared in array format according to the procedure describad in
Exarmple 117 using Intermediate 34.
LCMS (System A) RT=0.96 min, ES+ve nvz 485 (M+H)'.

Example 120
(3R)-N-{{4-[(4-(methyloxy)-3-{[(5-methyl-2-thienyl)sulfonyl]amino}-1H-indazol-1-
ylimethyllphenyllmethyl)-3-morpholinecarboxamide trifluoroacetate

The title compound was prepared in array format according to the procedure described in
Example 117 using Intermediate 35 followed by TFA cleavage of the BOC protecting
group. LCMS (System A) RT=0.69 min, ES+ve m/z 556 (M+H)".

Example 121
N-({3-[(3-{f(5-Chloro-2-thienyl)sulfonyllJamino}-4-fluoro-1H-indazal-1-
ylymethyllphenyl}methyl)acetamide
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To a solution of HATU {122 mg, 0.198 mmol) in anhydrous N,N-dimethylformarnide (3 mL)
was added at room temperature acetic acid (10.29 mL, 0.180 mmol) followed by N.N-
diisopropylethylamine  (0.084 ml, 0.539 mmol) and finally a solution of N-{1-{[3-
(aminomethyl)phenylimethyl}-4-fluoro-1H-indazol-3-yl}-5-chloro-2-thiophenesulfonamide
{(for a preparation see Intermediate 39)81 mg, .18 mmol} in anhydrous N,N-
dimethylformamide (2 mL). The reaction mixture was stirred at room temperature for 30
min, and then partitioned between saturated aqueous sodium hydrogen carbonate
solution and ethyl acetate. The organic layer was separated, washed with brine-water
(1:1), passed through a hydrophobic frit and cvaporated jn-vacuo to yield a colourless oil.
The residue was dissolved in MeQM-DMSO (1 mL) and purificd by Mass Directed
AutoPreparative HPLC MDAFR (Sunfire C18 column 150 mm x 30 mm i.d. § um packing
diameter at ambient temperature) eluting with solvents A/B (A: 0.1% v/v solution of formic
acid in water, B; 0.1% viv solution of formic acld in acetonitrile} over 25 min.  The
appropriate fraction was evaporated in-vacuo to yield a colourless oil (5.8 mg, 6%).
LCMS (System B): RT = 2.53 min, ES+ve m/z 493/495 (M+H)".

Example 122
N-({3-[(4-Chloro-3-{[(5-chloro-2-thienyl)suilfonyl]amino}-1H-indazol-1-
yl)methyl]phenyl}methyl}lacetamide

\/f s

/‘JH—H_Q;
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To an ice/water bath cooled solution of 5-chloro-N-{4-chloro-1-[(3-cyanophenybmethyl]-
1 H-indazol-3-yl-2-thiophenesulfonamide (for a preparation see Intermediale 42) (95 mg,
0.20 mmol) in anhydrous tetrahydrofuran (4 mbL) under nitrogen almosphere was added

dropwise over 1 min lithium aluminium hydride (1M selution in diethyl ether, 0.513 mL,
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0.513 mmol). The reaction was stirred in the ice/water bath for 10 min, and then at room
terperature for 30 min. Reaction re-cooled in the ice/waler bath and a further portion of
fithium aluminium hydride (1M solution in diethyl ether, 0.2 mL) was added dropwise over
1 min. Reaction stirred at room temperature for 1.5 h, then cooled (ice/water bath) and
cautiously quenched wilh water (dropwise) until no more effervescence. The reaction
mixture was then diluted with 1:1 methanol-dichloromethane in order to try to improve
solubility and applied to a methanol pre-conditioned 20g SCX-2 carlridge. The cartridge
was washed with methanol and then eluled using 2M ammonia in methanol sotution. The
2M ammonia in melhanol fractions were combined and evaporated in-vacuo to yield N-(1-
{[3-{aminomethyl}phenyilmethyi}-4-chloro-1H-indazol-3-yl)-&-chlaro-2-
thiophenesulfonamide (68 mg, .15 mmol) as an off-white solid. This amine was
dissolved in DMF (2 mL} and added to a mixture of HATU (99 mg, 0.16 mmol), acetic acid
(8.3 1L, 0.14 mmol), N,N-diisopropylethylamine {0.076 mL, 0.44 mmol) in anhydrous DMF
(1 mL). The reaction mixture was stirred al room temperature for 4 h, partitioned between
saturated agueous sodium hydrogen carbonate solution and ethyl acetate. The organic
layer was separated, washed with brine-water (1:1), passed through a hydrophobic frit
and evaporated in-vacuo to vield a yellow oil, which was dissolved in McOH-DMSO (1:1)
(1 mL) and purified by Mass Dirccted AutoPreparative HPLGC (Sunfire C18 column 150
mrm % 30 mm i.d. 5 gm packing diameter at ambient temperature) eluting with solvents A/B
(A: 0.1% v/v solution of formic acid in water, B: 0.1% v/v solution of formic acid in
acetonitrile) over 25 min. Appropriate fraction was evaporated /n-vacuo to yield the title
compound as a vellow oil (6.7 mg, %). LCMS (System B) RT = 2.66 min, ES+ve nm/z
509/511 (M+H)".

Example 123
N-[(3{[3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1 H-indazol-1-
ytImethyl}phenyl)methyl]-4-methyi-3-morpholinecarboxamide
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A solution of 4-methyl-3-morpholinecarboxylic  acid hydrochloride  (Chem-impex
International) (60.0 mg, 0.33 mmaol} in acetonitrile (2 mL) was treated with HATU {126 my,
0.33 mmol) and DIPEA (0.157 ml, 0.901 mmuol). The resulling mixture was stirred lor 15
min at  ambient temperature and then N-[1-{[3-(aminomethyi)phenyl]mathyi}-4-
(methyloxy)-1H-indazol-3-yl}-5-chloro-2-thiophenesulfonamide  hydrochloride  (for  a
preparation see Inlermediate 4) (150 mg, 0.300 mmol) was added, and the resulting
mixture was slirred at ambient temperature for 1 h. The reaction mixture was diluted with
DCM (3 mL) and water (3 mL). Organic phase was separated and the aqueous layer was
further extracted with 3 mL of DCM. The combined organic solutions were washed with
water (3 mL), dried through an hydrophobic frit and concentrated in a nitrogen blow-down
apparalus. The residue was dissolved in 1:1 MeOH-DMS0 2 mL and purified by Mass
Directed AutoPrep {Method C) on Xbridge column using acetonitrile water with an
ammonium carbonale modifier. The solvent was evaporaled under reduced pressure to
give the required product (53.1 mg, 30%). LCMS (System F) RT = 0.85 min, ES+ve myz
590/592 (M+H)".

Examples 124 and 125
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyhmethyl]-4-methyl-3-morpholinecarboxamide Enantiomer 1
(Example 124) and Enantiomer 2 (Example 123)

The racemic mixlure above (22 mg) (for a preparation see Example 123} was resolved by
chiral HPLC on Chiralpak AD (25 cm) eluting with 50% EtOH-heptane, 30 min isocratic
run, flow rate 15 ml./min, detecting at 215 nm to give:

Enantiomer 1 (7.51 mg, 34%): Analytical chiral HPLC {on Chiralpak AD (25 cm) eluting
with 50% E{OH-heptane flow rate 1 mU/min, detecting at 215 nm] RT = 13.2 min, 100%,
[0y 2" - 34 (c = 0.751 in chloroform) and

Enantiomer 2 (8.3 mg, 38%): Analytical chiral HPLC RT = 17.7 min, 98%, %, [a}, © + 22

{z = 0.83 in chlorofarm).
Example 126

(28)-N-[(3-{[3{[(5-Chloro-2-thienyl)suifonyl]lamino}-4-(methyloxy}-1H-indazol-1-
ylimethyl}phenyl)methyl]-2-hydrexypropanamide (S-enantiomer of Example 37)
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A suspension of N-]1-{3-{aminomethyl)phenylimethyl}-4-(methyloxy)-1H-indazol-3-yl]-5-
chloro-2-thiophenesuifonamide hydrochloride (for a preparation see Intermediate 4)(100
mg, 0.2 mmal) in DCM (5 mL) and triethylamine (0.28 mL, 2 mmol) was treated with the
(8)-2-acetoxypropionyl chloride (0.065 mL). After 4 h, the solvent was removed by
avaporation and the residue was dissolved in methanol (10 mL) and then treated with
solid potassium carbonate (277 mg, 2 mmol) and the mixture was stood at RT for 3 days.
The mixlure was concentrated under reduced pressure, and the residuc was pariitioned
between 2M HCI and ethyl acetate.  The organic sclution was washed with more HCI,
brine and dried (MgSQ,). The filtrate was evaporated under reduced pressure to give a
white solid (113 mg). The sample was dissolved in 1:1 MeQH-DMSQ 2 mL and purified
by Mass Directed AutoPrep on Sunfire G18 column using Acetonitrile Water with a Formic
acid modifier (Method A). The solvent was evaporated in vacuo to give the fitle
compound (86 mg, 80%): LCMS (System A) RT=0.97 min, 100%, ES+ve m/z 535/537
(M+H)": NMR 8 (CD;0D) 7.27-7.15 (5H, m), 7.05 (1H, br d, J 7 Hz), 6.97 (1H, d, J 8 Hz),
6.89 (1H, d, J 4 Hz), 6.42 (1H, d, J 8 Hz), 5.47 (2H, s), 4.33 (2H, 5), 4.12 (1H, q, J 7 Hz),
3.76 (3M, 5), 1.30 {3H, d, J 7 Hz).

Example 127

N'-[{3-{13-{[(5-Chloro-2-thienyl)sulfonyl]lamino}-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-2-methylalaninamide
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A mixture of  N1-{3-(aminomethyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl]-5-
chloro-2-thiophenesulfonamide hydrochloride (for a preparation see intermediate 4)(52¢9
mg. 1.06 mmol), N-BOC-alpha-methylalanine (Sigma) (248 mg, 1.22 mmol), HATU (503
mg, 1.32 mmol) was stirred in DMF (2 mL) and DIPEA (0.75 mL, 4.4 mmol) until the
mixture dissolved and then stood overnight at room temperature. The mixture was then
treated with TFA (1.5 mL, 19. 5 mmol) at room temperalure and after 45 min more TFA
(1.5 mL, 19. 5 mmol) added. After 1.5 h more TFA (1 mL) was added and the mixture
was stirred for 18 h. The mixture was concentrated under reduced pressure and the
residue was loaded in methanal and purified by SPE on ion exchange cardridge (SCX-2)
50q eluting with MeOM, followed by 10% aqueous ammonia in MeOH . The appropriate
ammoniacal fractions were combined and evaporated in vacuo to give the ¢rude product.
The sample was dissolved in 1:1 MeOH-DMSO 8 ml and purified by Mass Directed
AutoPrep on Xbridge column using Acetonitrile Water with an ammonium carbonate
madifier (Method C) collecting the peak with RT~6.0 min. The sclvent was evaporated in
vacuo to give the litle compound (242 mg, 42%). LCMS (System C) RT=2.01 min, ES+ve
m/z 548/550 (M+H)"; NMR & (CD;0OD) 7.26-7.13 (4H, m), 7.10 (1H, br d, J 7 Hz), 7.05
(1H, br s), 6.92 (1H, d, J 8 Hz), 6.86 (1H, d, J 4 Hz), 6.40 (1H, d, J 8 Hz), 5.45 (2H, s),
4.31 (2H, 8), 3.77 (3H, s), 1.31 (6H, 5).

Example 128

N-[(3-4{[3-{{(5-Chloro-2-thienyl)sulfonyllamino}-7-fluoro-4-(methyloxy)-1H-indazol-1-
yljmethyl}phenyl)methyt]acetamide
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N-[1-{[3-(aminomethyhphenylimethyl}:-7-lluoro-4-(methyloxy)-1H-indazol-3-yl}-5-chloro-2-
thiophenesulfonamide (for a preparation see Intermediate 46)(70 mg, 0.15 mmol) was
dissolved in DCM {0.75 mL) and triethylamine (0.203 mL, 1.45 mmol) was added to the
solution. The solution was stirred for 5 min and acetic anhydride (0.013 mL, 0.13 mmol)
was added. The reaction was stirred for 1 h, and then concentrated under a stream of
nitrogen. The residue was dissolved in MeQH-DMSO {1:1) (1 mbL) and purified by Mass
Directed AutoPrep on Sunfire C18 column using Acetonitrile Water with a TFA modifier
{(Method B). The solvent was evaporated in vacuo to give the title compound (26 mag,
34%): LCMS (System A) RT = 1.04 min, ES+ve m/z 523/524 (M+H)".

Example 129
N(3-{[3-{[{5-Chloro-2-thienyl)sulfonyl]amino}-6-fluoro-4-(methyloxy)-1H-indazol-1-

yllmethyl}phenyl)methyl]acetamide
Cl
i
L
R

A
- -
r

@

M

N-{1-{[3-(Aminomelhyl)phenylimethyl}-6-fluoro-4-(methyloxy)-1H-indazol-3-yl}-5-chloro-2-

thiophenesulfonamide formate salt (for a preparation see Inlermediate 54)(53 mg, 0.1
mmol) was dissolved in MeOH and applied to an SCX-2 cartridge (59) eluting with MeOH,
followed by 10% agueous ammonia in MeOH. The ammoniacal fraction was evaporated
under reduced pressure to give the free base (44 mg, 0.09 mmol) as a while crystalline
solid. This was suspended in chloroform (2 mL) and triethylamine (1 mL} and then treated
with acetic anhydride (0.024 mL). The mixture was shaken briafly until homaogeneous and

then it was stood at room temperalure for 2 b, The mixture was treated with MeOH and
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allowed Io stand to consume excess acetic anhydride and then was concentrated under
reduced pressure. The residue was dissolved in 1:1 MeOH-DMSO 1 mbL and purified by
Mass Directed AutoPrep on Xbridge column using Acetonitrile Water with an ammonium
carbonate modifier (Method €). The solvent was evaporated in vacuo and the residue
was dissolved in DCM and washed with 2M HCI solution, and evaporated under reduced
pressure to give the title compound (25 mg, 52%) LOMS (System A) RT=1.02 min,
ES+ve myz 523/525 (M+H)".

Example 130
3-{[3-{[(5-Chloro-2-thienyl)sulfonylJamino}-6-fluoro-4-(methyloxy)-1H-indazol-1-

yllmethyl}benzamide
cl

A solution of 5-chloro-N-(5-chioro-2-thienyhsulfonyl]-N-{1-[(3-cyanophenyl)methyl]-6-
Nuoro-4-{methyloxy)-1H-indazol-3-yl}-2-thiophenesulfonamide  (for a preparalion  see
Intermediate 53)(53 mg, 0.08 mmol) in methanol (10 mL) was treated with 2M NaOH
solution (1 mL) was heated to 60 °C under nitrogen overnight. More 2M NaOH solution
(0.5 mL) was added and the mixlure was heated to 71°C over the weekend. The mixture
was allowed to cool to RT and then treated with 2M HCH solution to pH 0. The mixture
was extracted with ethyl acetate and the organic solution was washead with 2M HCI, brine,
dried (MgSQ,) and evaporated to a gum 54 mg. The residue was dissolved in 1:1 MeQOH-
DMSO 1 ml and purified by Mass Directed AutoPrep on Sunfire C18 column using
Acetonitrile Water with a Formic acid modifier (Method A) collecting fractions with
£1T=7.77 min 19% and 8.73 min, 81%). The solvent was evaporated in vacuo from the
major fraction (RT=8.73 min} lo give 3-{|3-{{(5-chloro-2-thienyl)sulfonyfjamino}-6-fluoro-4-
{methyloxy)-1H-indazol-1-yllmethylibenzoic acid (26 mg, 65%), as a white solid: LCMS
(System A) RT=1.04 min, ES+ve m/z 496/498 (M+H)' for carboxylic acid product. The
minor component (RT=7.77 min) was evaporated under reduced pressure to give the title
compound (6.2 mg, 15%) as a white solid: LCMS (System A) RT=0.97 min, ES+ve m/z
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495/497 (M+H)".

Example 131
(3R)-N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyljarmino}-6-fluoro-4-(methyloxy)-1H-

indazol-1-yllmethyl}phenylymathyl]-3-morpholinecarboxamide

pYe

H
N-[1-{|3-(Aminomethyl)phenyllmethyl}-6-flucro-4-(methyloxy)-1H-indazol-3-yi}-5-chloro-2-
thiophenesulfonamide (for a preparalion see Intermediate 54) (100 mg, 0.208 mmol) was
suspended in dichloromethane (1 ml), (3R)-4-{[{1.1-dimethylethyl)oxy]carbonyl}-3-
morpholinecarboxylic acid (52.9 mg, 0.229 mmol) and HATU (87 mg, 0.229 mmol) were
added to the reaction mixture and slirred lor & min. DIFEA (0.109 mL, 0.624 mmol) was
added to the reaction mixture and stirred over the weekend. Trifluoroacetic acid (0.25 mL,
3.24 mmol) was added to the reaction mixture and stirred for 3.5 h. The mixture was
concentrated under a stream of nitrogen leaving a brown residue. The residue was
dissolved in 1:1 MeQH-DMSO {1 mL) and purilied by Mass Directed AutoPrep on Sunfire
G18 column using Acetonitrile Water with a TFA modifier (Method B). The solvent was
evaporated in vacuo to give the TFA salt of the required product as an off white residue.
The residue was dissolved in methanol and loaded onto a methanol pre-conditioned
polymeric carbonate (SAX) cartridge. The sample was eluted with 1.25M HCl in
methanol. The fractions were concentrated in vacuo, dissolved in methanol and loaded
onto a mathanol pre-conditioned SCX-2 ion exchange cartridge (2g). The cartridge was
washed well with methanal, followed by 2M ammonia in methancl. Evaporation of the
solvent from the ammeniacal fractions gave the title compound (30 mg, 24%): LCMS
(System A) RT=0.88 min, ES+ve m/z 594/596 (M+H)".

Example 132
N-[(3-4[3-{[(5-Chloro-2-thienyl)sulfonytJamino}-6-fluoro-4-(methyloxy)-1H-indazol-1-
ylimethyl}phenyl)methyl]-2-hydroxy-2-methyipropanamide
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N-[1-{[3-(Aminomethyl)phenylmethyl}-6-fluoro-4-(methyloxy)-1H-indazol-3-yi]-5-chloro-2-
thiophenesulfonamide (for a preparation see Intermediate 54)}100 mg, 0.208 mmol)
(intermediatc ) was dissclved in dichloromethane (0.5 mL) and pyriding (0.5 mL), and then
treated with 2-chloro-1, t-dimethyl-Z-oxocthyl acetate (0.031 mL, 0.218 mmol). The
mixture was stirred for 2 h. LCMS showed starting material remaining so more 2-chloro-
1,1-dimethyl-2-oxocthyl acetate (0.021 mL, 0.146 mmol) was added to the reaction
mixture and stirred for 1.5 hr. LCMS showed starting material remaining so a further
portion of 2-chloro-1,1-dimethyl-2-oxocthyl acetate (0.015 mL, 0.104 mmol) was added to
the reaction and slirred for 1.25 h. The reaction mixture was concentrated under a stream
of nilrogen to leave a yellow residue, which was dissolved in methanol (1 mL) and
potassium carbonate (86 mg, 0.624 mmol) was added to the solution. The reaction
mixture was heated lo 40 "C for 1 hand then neutralised with 2M HCI and concetrated in
vacug. The rosiduc was dissolved in ethyl agetate (80 mL), washed three times with
walor (50 mL) and once with brine {50 mL). The arganic layer was dried over anhydrous
magnesium sulfate before being evaporated in vacuo to leave a yellow residue. The
sample was dissolved in 1:1 MeOH-DMSO (1 mb) and purilied by Mass Directed
AuloProp on Sunfire G18 column using Acetonilrile Water with a TFA modifier (Method B).
The solvent was evaporated in vacuo to give the title cimpound (60 mg, 51%). LCMS
(System A) RT=1.04 min, ES+ve /m/z 481/483 (M+H)".

Example 133

N-[(3-{[3-{[(5-Chloro-2-thienyhsulfonyljamino}-6-fluoro-4-(methyloxy)-1H-indazol-1-
ylImethyl}phenyl)methyl]-4-methyl-3-morpholinecarboxamide
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N 1-{[3-{Aminomethyhphenylimethyl-6-fluoro-4-(methyloxy)-1H-indazol-3-yl]-5-chtoro-2-

thiophenesulfonamide (for a preparation see Intermediate 54)(250 mg, 0.520 mmol) was
dissolved in dichloromethane (2.5 mL), 4-methyl-3-morphelinecarboxylic  acid
hydrochloride (104 mg, 0.572 mmal) and HATU {217 rmg, 0.572 mmol) were added to the
reaction mixture stirred for 5 min. DIPEA (0.272 mi., 1.558 mmol) was added to the
mixture and stirred over the weekend, LCMS showed that the coupling was complete so
the reaction was concentrated under a stream of nitrogen in ablow-down unit. The
residus was dissolved in 1:1 MeOH:DMSO (1 mlL) and purified by Mass Directed
AutoPrep on Sunfire C18 column using Acetonitrile Water with a TFA modifier (Method B).
The salvent was evaporated in vacuo to give the TFA salt of required product as an
orange oil. The compound was dissolved in methanol and passed down a polymeric
carbonate (SAX) cartridge, the carlridge was eluted with methanol and solvent was
ovaporated in vacuo to give the free base of the required product as an arange oil (80
mg). The carbonate cartridge was further eluted with 1.25M HCI in methanol, the solution
was evaporated in vacuo, the residue (180 mg) dissolved in mathanol and loaded onto a
methanol pre-conditioned SCX-2 ion-exchange cartridge (1 g). The cartridge was washed
well with methanot, followed by 2M ammaonia in methanol. Evaporation of the solvent
from the ammoniacal fractions gave a further portion of the free-base of the required

product, which was combined with the earlier balch,.

The racemic mixture (140 mg) was then resolved by chiral HPLC separtion on Chiralpak
IA (20 mm = 250 mm, 10 mm packing), flow rate 15 mL/min, detecting at 300 nm, eluting
with 25% ethanol-heptane (isocratically for 60 min} to give Enantiomer 1 of the litle
compound (67 mg, 20%): LCMS (System A) RT=0.86 min, ES+ve m/z 608/610 (M+H)',
Analytical Chiral HPLC Chiralect 1A (4.6 mm = 250 mm, 10 um packing}, flow rate 1
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mL/min, detecting at 300 nm, eluting with 35% ethanol-heptane (isocratically for 22 min)
RT=13.8 min, =99.5%
and Enantiomer 2 (67 mg, 20%) RT=17.0 min, »89.5%

Example 134

N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]Jamino}-5-fluoro-4-(methyloxy}-1H-indazol-1-
ylimethyl}phenyl)methyllacetamide (

‘ID 5
~. H j/
o 2—

F \/N [#]
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1

A solution of N-{1-{[3-(aminomethyhphenylimethyl}-5-fluoro-4-(melhyloxy)-1H-indazol-3-

yi]-5-chloro-2-thiophenesuifonamide (for a preparation see intermediate 61)(49 mg, 0.10
mmol) in dry DMF (4 mL) was treated with HATU (38.7 mg, 0.10 mmol) and stirred under
nitrogen for 3 min prior to the addition of DIPEA (0.018 mL, 0.10 mmol). The reaction
mixture was stirred for a further 3 min prior to the addition of acelic acid (6.12 mg, 0.10
mrnol} and stirring continued for a further 3 h. The reaclion mixture was concentrated by
nitrogen in a blowdown unit and the sample was loaded in dichloromethane onto
aminopropyl ion-cxchange cartridge (1 g) pre-equilibrated with DCM.  The sample was
eluled with methanol/dichloromelhane and dried under a stream of nitrogen in the
Radlays blowdown apparatus lo give the crude product. The sample was dissolved in 1:1
MeQH-DMSO (1 mL) and purified by Mass Direcled AutoPrep on Xbridge column using
Acetonitrile Waler with an ammonium carbonate modifier (Method C). The solvent was
evaporaled in vacuo using the Genevac to give the title compound (14.5 mg, 27%). LGMS
(System A) RT=1.06 min, ES+ve m/z 523/525 (M+H)".

Example 135
(38)-N-[(3-{[3-{[(5-Chloro-2-thienyl}sulfonyiJamino}-5-fluoro-4-(methyloxy)-1H-
indazol-1-yljmethyl}phenyl)methyl]-3-morpholinecarboxamide
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N-[1-{[3-(Aminomethyl)phenyllmethyi}-5-fluoro-4-(mathyloxy)-1H-indazol-3-yl-5-chlore-2-
thiophenesulfonamide (for a preparalion sce Intermediate 61 ) (100 mg, 0.208 mmol) was
suspended in DCM {1 mL), (35)-4-{[(1,1-dimelhylethyl)oxy]carbonyl}-3-
morpholinecarboxylic acid (52.9 mg, 0.229 mmol) and HATU (87 mg. 0.229 mmol) were
added to (he reacion mixture and stirred for 5 min. DIPEA (0.108 mL, 0.624 mmol) was
added to the reaction mixture and stirred over the weekend. LCMS showed the coupling
had gone to complelion. Triffuoroacetic acid (0.25 mL, 3.24 mmol) was added to the
reaction and left to slir for 1 h and 50 min. LCMS showed the reaction had gone to
completion so the mixture was concentrated under a stream of nitrogen. The sample was
dissolved in 1:1 MeQH-DMSQ (1 mL) and purified by Mass Directed AutoPrep on Sunfirc
C18 column using Acetonilrile Water with a TFA modifier (Melhod B). The solvent was
gvaporated in vacuo 1o give the required producl (as TFA salts ). The residue was
dissolved in methanot and loaded onto a methanol pre-conditioned SCX-2 ion-exchange
carlridge cartridge (10 g). The cartridge was washed well with melhanol, lollowed by 2M
ammonia in methanol. Evaporation of the solvent from the ammeoniacal fractions gave the
titte compound a5 a colourless glassy solid (71 g, 57%). LCMS (System A) RT=0.82
min, ES+ve m/z 594/596 (M+H)".

Example 136

(3R)-N-{(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]aminc}-5-fluoro-4-(methyloxy}-1H-
indazol-1-yllmethyl}phenyljmethyl]-3-morpholinecarboxamide
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N-[1-{[3-(Aminomethylpheny!jmethyi}-6-flucro-4-(methyloxy)-1H-indazol-3-y1]-5-chioro-2-
thiophenesulfonamide (for a preparation see Intermediate 61) (100 mg, 0.208 mmol) was
suspended in dichloromethane (1 mL), (3R)}4-{{(1.1-dimethyleihyl)oxylcarbonyl}-3-
morpholinecarboxylic acid (52.9 mg, 0.229 mmol) and HATU (87 mg, 0.229 mmol} were
added to the reaclion mixture and stired for 5 min. DIFEA (0.109 mL, (.624 mmol) was
added lo lhe reaction mixture and it was loft to stir over the weekend. LCMS showed the
coupling had gone to complelion. Trifluoroacetic acid (0.25 mL, 3.24 mmol) was added to
the reaction and lefl Lo stir for 1 b and 0 min. LOMS showed the reaction had gone to
completion so lhe mixture was concentrated under a stream of nitrogen to afford a brown
residue. The residue was dissolved in 1:1 MeOH-DMSC (1 mL) and purified by Mass
Dirccted AutoPrep on Sunfire G18 column using Acetonilrile Water with a TFA modifier
(Method B). The solvent was evaporated in vacuo lo give the required product as an off
white residue (as TFA salt). The residue was dissolved in methanol and loaded onto a
methanol pre-conditioned SCX-2 ion-exchange carridge (10 g). The carlridge was
washed well with methanaol, followed by 2M ammoenia in methanol. Evaporation of the
solvent from the ammoniacal fractions gave the lille compound {76 mg. 61% yield).
LCMS (System A) RT=0.83 min, ES+ve m/z 594/596 (M+H)".

Example 137

N-(3+{[3-{[(5-Chloro-2-thienyl)sulfonylJamino}-5-fluoro-4-(methyloxy)-1H-indazol-1-
yllmethyi}phenylimethyl]-2-hydroxy-2-methylpropanamide
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A suspension of N-[1-{[3-(aminomethyl)phenylimethyi}-5-fluoro-4-(methyloxy)-1H-indazol-
3-yl}-5-chlaro-2-thiophenesulfonamide (for a preparation see Intermediate 61)(100 mg,
0.208 mmal) in dichloromathane (0.5 mL),pyridine (0.5 mL) and potassium hydroxide
(11.67 mg, 0.208 mmol) was treated with 2-chloro-1,1-dimethyl-2-oxoethyl acetate (0.054
mL, 0.37 mmol) and the mixture was stirred for 2.5 h. The reaction mixture was
concentrated in vacuo and tha orange residue was dissolved in 1:1 MeOH-DMSO (1 mL)
and purified by Mass Directed AutoPrep on Sunfire C18 column using Acetonitrile Water
with a TFA modifier (Method B). The solvent was avaporated in vacuo to give the fitle
compound (58 mg, 49%). LCMS (System A} RT=1.04 min, ES+ve m/z 567/569 (M+H)".

Example 138
4-{[(3-{[3-{[{5-Chiaro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]Jamino}-4-oxobutanoic acid

(e D
»

(H
4-(Methyloxy)-4-axobutangic acid (0.013 g, 0.1 mmol) was ireated with a solution of 2-

(1H-7-azabenzotriazol-1-yl)}-1,1,3,3-tetramethyluranium - hexafluorophosphate  (0.076 g,
0.2 mmal) in anhydrous DMF (0.2 ml} and N N-diisopropylethylamine (0.052 ml, 0.3
mmol) and then the solution was stirred for 10 min.
N-[1{[3-(Aminomethyl)phenyllmethyl}-4-(methyloxy)- tH-indazol-3-yl]-5-chloro-2-

thiophencsulfonamide (for 2 preparation sec Intermeadiate 4) (0.046 g. 0.1 mmol) was
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added to the solution and the resulting solution stirred for 18 h at room temperature. The
solvent was removed by genevac, the residue was dissolved in DMSO (0.5 ml) and
purified by mass directed auto-preparative HPLC lo give methyl 4-{[(3-{[3-{{(5-chloro-2-
thienyhsulfonyljamino}-4-(methyloxy)-1H-indazol-1-ylmethyl}phenylimethyllamino}-4-
oxobutanoate. This was dissolved in methanol (0.2 mi), sodium hydroxide (2M, 0.15 ml)
and water (0.09 ml) were added, and the reaction mixture was stirred at 36°C for 1 h. The
solution was neulralised and concentrated in a blow-down unit, and the residue was
purified by mass directed auto-preparative HPLC (Method E) to give the tifle compotnd.
LCMS (System A) RT= 0.89 min, ES+ve m/z 563/565 (M+H)*

Examples 139 - 145 were similarly prepared to Example 138 using N-[1-{[3-
{Aminomethyl)phenyllmethyl}-4-(methyloxy)-1H-indazol-3-yl]-5-chloro-2-
thiophenesulfonamide and the appropriate carboxylic acid

Example 139
Example 5-{[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy}-1H-indazol-1-
yllmethyl}phenyl)methyllamino}-5-oxopentanoic acid

-~ ien ‘{P
~F

LCMS (System A) RT= 0.97 min, ES+ve m/z 577/579 (M+H)'

Example 140
6-{[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-

yl]methyl}phenyl)methyllamino}-6-oxohexanole acid
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LCMS (System A) RT= 0.99 min, ES+ve m/z 591/693 (M+H)

Exanple 141
3-({[{3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-Indazol-1-
ylImethyl}phenyl)methyllamino}carbonyl)benzoic acid

0
e

Ao

)
HE o
"y H
Sy

LCMS (System A) RT= 1.05 min, ES+ve m/z 811/613 (M+H)"

Example 142
4-({[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]lamino}carbonyi)bhenzoic acid

LCMS (Syslem A) RT=1.04 min, ES+ve m/z 611613 {M+H)
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Example 143
trans-4-({{(3-{[3-{[{5-Chloro-2-thienyl}sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyllamino}carbonyl)cyclohexanecarboxylic acid

&)
b
o

9

0
o
HO-—g
{

LCMS (System A) RT= 1.01 min, ES+ve m/z 617/619 (M+H) '

Example 144
8-{[(3-4[3-{[(5-Chloro-2-thienyl)sulfenyllamina}-4-(methyloxy)-1 H-indazol-1-
10 yllmethyl}phenylymethyl]amino}-8-oxooctanoic acid
. |.P¢f9
Q -3
—5
Y ! £
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éf R

LCMS (System A) RT= 1.04 min, ES+ve m/z 619/621 (M+H)*

Example 145
9-{[{3-{[3-{[(5-Chloro-2-thienyl)sulfonyljamino}-4-(methyloxy)-1H-indazol-1-
15 yllmethyl}phenyl)methyllamino}-8-oxononaneic acid)
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LCMS (System A) RT= 1.07 min, ES+ve m/z 633/635 (M+H)*

Example 146
2-({[(3-{[3-{[(5-Chloro-2-thienyl}sulfonyi]lamino}-4-{methyloxy)-1H-indazol-1-
yljmethyl}phenyl)methyllamino}carbonyl)benzoic acid

O

Ta a solution of N-[1-{[3-(aminomethyl)phenyl]methyl}-4-(rethyloxy)-1H-indazol-3-yl}-5-
chlora-2-thiophenesulfonamide (for 2 preparation see Intermediate 4)(0.046 g, 0.1 mmol)
in THF (0.5 ml) was added N,N-diisopropylethylamine (0.036 ml, 0.2 mmal), followed by
phthalic anhydride (0.014 g, 0.1 mmot). The solution was stirred for 18 hours at room
temperalure, concentrated in a blow-down unit and the residue was dissolved in DMS0
(0.5 ml) and purified by mass directed auto-preparative MPLC (Method E) to give the tille

compound (35 mg, 51%).
LCMS (System A) RT= 1.03 min, ES+ve m/z 611/613 (M+H) *

Example 147

N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(difluoromethyl)-1H-indazol-1-

ylmethyl}phenylimethyl]acetamide
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N-[1-{[3-(Aminomathybphenylmethyl}-4-(difluoromethyl}- 1 H-indazel-3-ylj-5-chloro-N-[(5-
chloro-2-thienyl)sulfonyl]-2-thiophenesulfonamide (for a preparation see Intermediate 70)
{26 mg, 0.039 mmol) was suspended in dichloromethane (0.5 mL) and triethylamina
(0.055 mL, (.39 mmol) and then acetic anhydride (0.004 mL, 0.043 mmol) was added to
the suspension. The mixture was stirred for 1 h, and concentrated under a streaﬁw of
nitrogen to give N{(3-{[3-{Bis[(5-chlcro-2-thienyl)sulfonyllamino}-4-(difluoromethyl)-1H-
indazol-1-yifmethyl}phenyl)methyl|acetamide, which was used without further purification.
The residua was dissolved in methanol (2 mL} and treated with NaOH (0.553 mL, 1.105
mmol) and the reaction mixture was stirred at 60 °C for 3 h. LCMS showed the reaction
had gone to completion so the mixture was concentrated in vacuo and acidified with 5%
citric acid. The solution was extracted with ethyl acetate and lthe organic layer was
washad twice with water (25 mL) and once with brine (25 mL). The organic layer was
dried over anhydrous magnesium sulfate before being evaporated in vacuo to give a
yellow residue which was dissolved in 1:1 MeOQH-DMS0O (1 mlL) and purified by Mass
Directed AutoPrep on Sunfire C18 column using Acetonitrile Water with a Formic acid
modifier (Melhod A). The solvent was evaporated in vacuo to give the title compound (7
my, 36%). LCMS (System A) RT=1.02 min, ES+ve n/z 525/527 (M+H)'.

Example 143

N-[(3{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(hydroxymethyl}-1H-indazol-1-
ylimethyl}phenyl)methylf]acetamide
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N-[1-{[3-{Aminomethyl)phenyljmelhyl}-4-(hydroxymethyl)-1H-indazol-3-yl}-5-chloro-N-[{5-
chloro-2-thienylsulfonyl-2-thiophenesulfonamide (for a preparation see Intermediate
72)(53 mg, 0.082 mmol) was suspended in dichloromelhane (0.5 mL) and triethylamine
(0.115 mL, 0.823 mmol). Acelic anhydride (0.008 mL, 0.09 mmol) was added to the
suspension and it stired for 1 h. LCMS showed starling material remaining so
dichloromethane (0.3 mL) and acetic anhydride (3.88 pL, 0.041 mmol) were added to the
solution and stirred for 2 h., LCMS showed only a small amount of starting material
remaining so the reaction mixture was concentrated in vacuo to leave an off-white
residug, which wasg dissolved in methanot (3 mL) and treated with NaOM (1.546 mL, 3.09
mmal). The reaction was stirred at room temperature for 1 h and then was concentrated
in vacuo, and acidified with 5% citric acid. The solution was extracted with ethyl acetate
and the organic layer was washed twice with water (25 mL) and once with brine (25 mL).
The organic layer was dried over anhydrous magnesium sulfate before being evaporated
in vacuo. The yellow residue was dissolved in 1:1 MeOH-DMSO (1 mL} and purified by
Mass Directed AutoPrep on Sunfire C18 column using Acetonitrite Water with a Formic
acid modifier {Method A). The sclvent was evaporated in vacuo to give the fitle
compaund (17 mg, 43%) as a colourless glassy solid. LOMS (System A)Y RT = (.91 min,
ES+ve m/z 505/507 (M+H)".

Example 149

N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-(1-hydroxyethyl)-1 H-indazol-1-
yllmethyl}phenylimethyl]lacetamide
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Sodium borohydride (3.09 mg, 0.082 mmol) was added to a stirring solution of N-({3-{(4-
acetyl-3-{[(5-chloro-2-thienyl)sulfonyl]armino}-1H-indazol-1-
yhmethyljphenylimethyhacetamide (for a preparation see Intermediate 75) (40 mg, 0.068
mmol) in MeQH (2 mL) at 25 °C under nitrogen. The reaction mixture was stirred at room
ternp. for 2 hours, and then 1N HCH {5 mL) was slowly added and the methanol was
evaparated in vacuo. The product was extracled with EtOAc (2 x 20 mL) and the
combined organic layers were dried by pasing through a hydrophobic frit and
concentrated. The residue was dissolved in DMSO (1 mL) and purified by Mass Directed
AutoPrep on Sunfire C18 column using Acetonitrite Water with a Formic acid modifier
(Method A). The solvent was evaporated in vacuo lo give the title compound (18 mg,
48%). LOMS (Systom A) RT= 0.97 min, ES+ve m/z 519/521 (M+H)",

Example 150
NI(3-{[3-{[(5-Chioro-2-thieny[})sulfonyllamino}-4-(1-hydroxy-1-methylethyl)-1H-

indazol-1-yllmethyl}phenyl)methyl]
Cl,

5%]
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Melhylmagnesium bromide (3M solution in diethyl ether) (0.256 mL, 0.768 mmol) was
added slowly to a stiring sofution of N-({3-[(3-{[(5-chloro-2-lhienyl)sulfonyljamino}-4-
cyano-1H-indazol-1-ylimelhyllphenyiimethyl)acetamide  (for  a  preparation  see

Intermediate 73)(64 mg, 0.128 mmaol) in THF (1 mLi) al room temp. The reaction was
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stirred for 2 h. LCMS showed starting material still remaining. Therefore, added more
methylmagnesium bromide (3M solution in diethyl ether) (0.128 mL, 0.384 mmol) was
added and slirred the reaction at room temp overnight. 0.5N HCI (4 mL) was added and
the product was extracted with EtOAc (10 mL x 3). The combined organic layers were
dried by passing through a hydrophobic frit and concentrated in vacuo. The resulting
yellow oil was dissclved in THF (1 mL) and methylmagnesium bromide (3M solution in
diethyl ether) (0.256 mL, 0.768 mmol) was slowly added at 0°C under nitrogen. The
reaclion was warmed to room temp over ~20 min and was slirred for 2 h. LCMS showed
starting material co-elutes with the product - melecular fon at 533 [M+H] corresponding to
the desired alcohol product. 1N HCI (4 mi) was slowly added and the product was
extracted with EtOAc (15 mL x 3). The combined organic layers were dried by passing
through a hydrophobic frit and concentrated in vacuo to give a yellow oil, which was
dissolved in DMSOQ (1 mL) and purified by Mass Directed AutoPrep on Sunfire 18
column using Acelonitrile Water with a Formic acid modifier (Method A). The solvent was
evaporated in vacuo to give the fitfe compound ( 23.2 my, 30%) as a yellow solid. LCMS
(Systemn A) RT=1.03 min, ES+ve m/z 533/535 (M+H)".

Example 131
N-[{(34{3-{[(5-Chloro-2-thienyi)sulfonyl]Jamino}-4-{1-hydroxyethyl)-1 A-indazol-1-
ylImethyl}phenyl)methyl]-2-hydroxy-2-methylpropanamide

oH \\/,
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Triethylaming (0.021 mL, 0.151 rmmol) was added to N1-{[3-
(aminomethyl)phenyllmethyl}-4-(1-hydroxyethyl)-1H-indazol-3-yl]-5-chioro-2-

thiophenesulfonamide (for a preparation see Intermediate 77){(24 mg, 0.050 mmol) in
dichtoromethane (1 mL). 2-Chloro-1,1-dimethyl-2-oxocthyl acetate (7.92 pl, 0.055 mmol)
was added and the reaction mixture was stirred at room temp for 2 h.  The reaction
mixture was concentrated on the blowdown unit, potassium carbonate (69.5 mg, 0.503
mmol) and methano! (2 ml) was added and the mixture was stirred at room temp Tor 1h.

The mixture was concentrated, acidified with 2N HCI and extracted with EIOAc (2 «15
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mL). The ¢ombined organic layers were dried by passing through a hydrophaobic frit and
concentraled to afford the crude product. The residue was dissolved in DMSO (1 mi) and
purified by Mass Directed AutoFrep on Sunfire C18 column using Acetonitrile Water with
a Formic acid modifier (Method A). The solvent was removed under a stream of nitrogen
in the Radleys blowdown apparatus to give the litle compound (10.5 mg, 37%). LCMS
(System A) RT=0.99 min, ES+ve m/z 563/565 (M+H)'.

Example 152
(3R)-N?[(3~{[3-{[(5~ChIoro-2uthienyl)sulfonyl]amino}-4-(1-hydroxyethyl)-'! H-indazol-1-

yl]methyl}phenyl)methyl]-3-morpho|inecarboxamide formate salt

--\.

D

ﬁ
oD

DIPEA (0.0588 mi, 0.336 mmol) was added to a stirring solution of (3R)-4-{[(1,1-
dimethylethyoxylcarbonyl}3-morpholinecarboxylic acid (19.41 mqg, 0.084 mmaol) in DCM
{1 mL). HATU (351 mg, 0.092 mmol) was then added followed by N-{1-{[3-
(aminomethyl)phenyllmathyl}-4-(1-hydroxyethyl}-1H-indazol-3-yl}-5-chloro-2-
thiophanesulfonamide (for a preparation see Intermediate 77)(44 mgqg, 0.084 mmol} and
stirred for an hour at room temp. The mixture was treated with 4M hydrogen chloride in
dioxane (0.5 ml, 2 mmal) and the reaction stirred at room temperature for 0.5 h. The
reaction mixture was passed through an SCX-2 cartridge, washead with methancl and then
eluted using 2M ammonia in methanol. The appropriate ammoniacal fractions were
concentrated under reduced pressure and the residue was dissolved in DMSO-Methanaol
(1:1) (1 mL) and purified by MDAP (Method A) to give the title compound (31.2 mg, 58%).
LCMS (System C) RT=2.04 min, ES+ve m/z 590/592 (M+H)'.

Example 153

{38)-N-[(3-{[3-{[(5-Chioro-2-thienyl)sulfonyllamina}-4-(1-hydroxyethyl}-1 A-indazol-1-

ylmethyl}phenyl)methyl]-3-morpholinecarboxamide formate salt
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The title compound was similarly prepared to Example 152.
LCMS (Syslem C) RT=2.04 min, ES+ve m/z 590/592 (M+H)*.

Example 154
N-(3{[3-{[{5-Chloro-2-thienyl)sulfonyl]amino}-4-(1-hydroxy-1-methylethyl)-1H-
indazol-1-yljmethyl}phenylymothyl]-2-hydroxy-2-methylpropanamide

a
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Triethylamineg  (0.034 mlL, (1.244 mmol)  was added to N-[1-{[3-
(aminomethyDphenyl]methyl}-4-{ 1-hydroxy-1-methylethyl)- 1H-indaz ol-3-yl]-5-chloro-2-
thiophenesulfonamide (for a preparation see Intermediate 78)40 mg, 0.081 mmol) in
dichloromethane {1 mi). 2-Chloro-1,1-dimethyl-2-oxoethyl acetate (0.013 mL, 0.080
mmol) was added and tha reaction mixture was stirred at room temp for 2 h, The reaction
mixture was concentrated on the blowdown, potassium carbonate (113 mg, 0.815 mmol)
and methanol (2 mL) was added and the reaction was stirred at room temp for th. LCMS
showed the acetate group was removed. The reaclion mixture was concentrated,
acidified with 2N HCI and exlracled with E10AG (2 = 15 mL). The combined organic fayers
were dried by passing through a hydrophobic Iril and concentraled lo afford the crude
product as a yellow oil. The residue was dissolved in DMSQO {1 mL) and purified by Mass
Dirgcted AuloPrep on Sunfire C18 column using Acetonitrile Water with a Formic acid
modifier {(Method A). The solvent was removed under a stream of nitrogen in the Radleys
blowdown apparatus to give the title compound {11.5 mg, 24%). LCMS (System A)
RT=1.05 min, ES+ve m/z 577/579 (M+H)".
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Example 155
{3R)-N-[(3{[3-{[{5-Chloro-2-thienyl)sulfonylJamino}-4-(1-hydroxy-1-methylethyl)-1H-
indazol-1-ylJmathyi}phenymethyl]-3-morpholinecarboxamide formate salt
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DIPEA (0,057 mt, 0.326 mmol) was added to a stirring solution of (3R)-4-{[(1,1-
dimethylethyloxylcarbonyl}-3-morpholinecarboxylic acid (18.84 mg, 0.081 mmal) in DCM
(t mL). HATU (31.0 mg, 0.081 mmol) was then added, followed by N-[1-{[3-
{aminomethyl)phenyllmethyi}-4-( 1-hydroxy-1-melhylethyi)- 1 H-indazol-3-yi]-5-chloro-2-
thiophenegsulfonamide (for a preparation see Intermediate 78)%40 mg, 0.081 mmol) and
{he reaction was stirred for an hour at room temp. The reaction mixture was concentrated
and 4N Hydrogen chloride in dioxane (0.020 mL, 0.081 mmol) was then added and the
reaction stirred at room temperature for 0.5h. The reaction mixture was passed through a
pre-conditionad (MeQH) SCX-2 cartridge, washed with methanol and then eluted using
2M ammonia in metharol. The appropiate ammoniacal fractions were concentrated, and
the residue was dissolved in DMSO (0.5 mL) and purified by Mass Directed AltoFrep on
Sunfire C18 column using Acetonitrile Water with a Formic acid modifier (Method A). The
solvent was removed under a stream of nitrogen in the Radleys blowdown apparatus to
give the fitle compound (2.7 mg, 5%). LCMS (System F) RT=0.84 min, ES+ve m/z
604/606 (M+H)".

Example 156

(38)-N-[(3-{[3-{[(8-Chloro-2-thienyl)sulfonyl]lamino}-4-(1-hydroxy-1-methylethyl)-1H-
indazol-1-ylimethyl}phenyl)methyi]-3-morpholinecarboxamide
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The title compound was similarly prepared to Example 155
LCMS (System F} RT=0.84 min, ES+va m/z 804/606 (M+H)'.

Example 157- 160 were prepared in array format from Intermediate 4 and the appropriate
acid using HATU and cleavage of the BOC protecting group with TFA according to
Example 44

Example 157
N'(3-{[3-{[{5-Chloro-2-thienyl)sulfonyl]amino}-4-{methyloxy)-1H-indazol-1-
yllmethyl}phenyl)methyl]-D-serinamide trifluoroacetate

“ f%(l\
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=

LCMS (System D) RT=0.80 min, ES+ve m/z 550/552 (M+H)".
Example 158

N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-{methyloxy)-1H-indazol-1-
ylimethyi}phenyl)methyl]-L-prolinamide trifluoroacetate
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LCMS (Systern A) RT=0.82 min, ES+ve mfz 560/562 (M+H)".

Example 159
{28)-N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)}-1H-indazol -1~
yl]methyi}phenyl)methyt]n2~azetidinecarboxamide trifluoroacetate
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LCMS (System B) RT=1.82 min, ES+ve m/z 546/548 (M+H)",
Example 160

{3R)-N-({3-[{4-(Methyloxy)-3-{[(5-methyl-2-thienyl)sulfonyl]amino}-1 H-indazeol-1-
ylimethyllphenyl}methyl)-3-

dr‘ )
e
; %

LCMS (System A) RT=0.68 min, ES+ve mi/z 556 (M+H)'
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Examples 161 and 162 were prepared from N-[1-{[3-(aminomethyl)phenyl]methyf}-5-
fluoro-4-(methyloxy)-1H-indazol-3-yt]-5-chloro-2-thiophenesulfonamide (for a preparation
see Intermediate 61) lollowing HATU coupling with 4-methyl-3-morpholinecarboxylic acid

hydrochloride and then resolution of the resulting racemic mixlure by chiral HPLC:

Example 161
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-5-fluoro-4-(methyloxy)-1H-indazol-1-
ylJmethyl}phenyl)methyl]-4-methyl-3-morpholinecarboxamide Enantiomer 1
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LCMS (System A) RT=0.96 min, ES+ve m/z 608/610 (M+H)".

Example 162
N-(3{[3{[(5-Chloro-2-thienyl)sulfonyl]lamino}-5-fluoro-4-{methyloxy)-1H-indazol -1-
yllmethyl}phenyl)methyl]-4-methyl-3-morpholinecarboxamide Enantiomer 2
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LCMS (System A) RT=0.96 min, ES+ve m/z 608/610 (M+H)".

Example 163
4{[3-{[{5-Chloro-2-thienyl}sulfonyl]amino}-4-(methyloxy)-1H-indazol-1-yllmethyl}-

N,N-diethylbenzamide
185
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To a solution of 4-{[3-[[{5~chloro-Z-thicnyl ysulfonyl]({[2-
{trimethylsilylethylloxy}methyDamino]-4-(methyloxy ) 1H-indazol-1-yimethyl}-N.N-
dicthylbenzamide (for a preparation see Intermediate 79){125.5 mg, 0.189 mmol) in
dichloromethane (DCM) (1 mi) was added dropwise TFA (0.292 mi, 3.78 mmol) at
ambient temperature. The resulting mixlure was slirred al ambicnt lemperature for 30 h.
Reaction mixture was concentrated under a stream of nitrogen in a blowdown unit. The
residuc was purified using the high pH-MDAP and further purified by MDAP to give the
titte compound (3 mg, 3%) LCMS (System A) RT=1.19 min, ES+ve m/z 533/535 (M+H)".

Example 164
5-Chloro-N-{4-{methyloxy)-1-{[3-{methyloxy)phenyl]methyl}-1H-indazol-3-yl)-2-
thiophenesulfonamide

Was prepared Dby alkylation of  5-chioro-N-[4-(methyloxy)-1H-indazol-3-ylI}-N-({[2-
(trimethylsiiyl)ethylloxylmethyl}-2-thiophenesulfonamide  (for  a  propararation  ses
Intermediate 8) with 3-methoxybenzyl bromide and potassium carbonate in DMF as
above., LOMS (System A) RT=1.25 min, ES+ve m/z 464/466 (M+H)".

Example 165

N1-{[3-Fluoro-4-(methyloxy)phenyl]methyi}-4-(methyloxy)-1 H-indazol-3-yl]-5-
methyl-2-thiophenesulffonamide
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A solution of 1-{[3-flucro-4-{methyloxy)phenyllmethyl-4-(methyloxy)-1H-indazol-3-amine
{for a preparation see Intermediate 80)(130 mg, 0.8 mmol) in pyridine (2 mL) was added
to 5-melhyl-2-thiophenesulfonyl chleride {0.24 mmol). The reaction mixture was shaken
pbricfly and allowed to stand for 3 h at 21 °C prior to concentration by blowdown. The
residue was dissolved in 1:1 MeQH-DMSO (1 mlL) and purified by Mass Directed
AutoPrep on Xbridge column using Acetonitrile Water with an ammonium carbonate
modifier (Method C). The solvent was evaporated in vacuo to give the title compound (76
mg) LCMS (System A) RT=1.11 min, ES+ve m/z 462 (M+H)".

Example 166
(35)-N-({3-[(3-{[(5-Chloro-2-thienyl)sulfonyl]amino}-4-hydroxy-1H-indazol-1-
ylymethyljphenyl}methyl)-3-morpholinecarboxamide formate salt

O\:‘\c,,",?

ol H,---"' —
LT 0
S S

L

M

o !
.
NI

o* HU

To a solution of O-(T-azabenzotriazol-1-yl}-N,NN N-tetramethyluronium-
hexafluorophosphate (77 mg, 0.124 mmol) in anhydrous N,N-dimethylformamide (1 mL)
was added at room temperature (5)-4-Boc-morpholine-3-carboxylic acid (26.2 mg, 0.113
mmol), followed by N.N-diisopropylethylamine 0.059 mbL, (.339 mmol) and finally a
solution of N-{1-{[3-(aminomethyl)phenyllmethyl}-4-hydroxy-1H-indazoi-3-yl)-5-chloro-2-
thiophenesulfanamide (formate salt) (for a preparation see intermediate 15)( (56 mg.
0.113 mmol} in anhydrous NN-dimethylformamide (2 mL) and the reaction mixture was

stirred al room temperature for 1 hour. The reaction mixiure was partitioned between
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saturated agueous sodium hydrogen carbonate solution and ethyl acetate. The organic
layer was separated, washed wilh brinetwaler (1:1), passed through a hydrophobic frit
and evaporated in-vacuo. The was treated with hydrogen chloride (4M solution in 1.4-
dioxane) {1 mL) and lhen added methanol (-4 mbL}) until the reaction was in solution.
Reaction stirred at room temperature for 2 hours. The reaction mixture was evaporated
in-vactio and the residue was dissolved in MeOH/DMSO (1 mL) and purified by Mass
Directed AutoPreparative HPLC (MDAP) on {Sunfire C18 column Method A) eluting with
solvents A/B (A: 0.1% viv solution of formic acid in water, B: 0.1% v/v solution of formic
acid in acetonitrile) using 8 method B over 25 min. Appropriale fraclions were combined
and evaporated in-vacuo to yvield the tille compound as a colourless oil (13 mg, 18%).
LCMS (System B) RT = 1.63 min, ES+ve m/z 562/564 (M+H)".

Biologigal Test Methods

[358]- GTPVS SPA Binding Assays for CCR4 Antagonist Activity

Antagonist potency was determined by a radicligand [355)-GTPYS competition assay.
Briefly, CCR4 expressing CHO membranes wore homogenised by passing through a 23G
needle. These membranes were then adhered to WGA-coated Leadsecker SPA beads in
assay buffer (20mM HEPES, 10mM MgCl, 100mM NaCl, 0.06% BSA, 40ug/mi Saponin
and pH adjusted to 7.4 using KOH 5M) to generate a 3ug/well final assay concentration

(FAC) membrane and 250pg/well FAC bead, solution.

Aller 80 minutes pre-coupling on ice, GDP was added lo give a 4.4uM FAC, |358)-GTRYS
made in assay buffer was then added to the bead/membrane solution to give a 0.33nM
EAC. Human MDC was added to the bead/membrane/[355]-GTPyS suspension {o give
an FAC that exhibits 80% of the maximal agonisl response (ECB0). The
hoad/imembrane/[355]-GTPyS/Agonist suspension was dispensed inte white Greiner
polypropylene 384-well plales (45pliwell), containing 0.5u! of compound. The final assay
solution (45.5u) was then sealed, spun using a centrifuge and then incubated at room
temp for 3 - 6 hours. Plates were then read on a Viewlux inslrumen! and lumincscence
was lhen plotted as a percentage of the maximum inhibitional response elicited by an

FC100 of a standard antagonist.
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Examplos 1- 77, 80, 82, 85, 88-90, 95, 100-103, 114-157, 160, 164 and 165 were tested
in the above assay.

All tested compounds were found o have plG50 = 7.0 and < 8.4 with the exception of
Examples 101, 116, 120 and 156 which had a pIC50 z 6.4 and =< 7.0.

Examples 2-4, 6-8, 10, 12, 16-18, 21, 26-28, 33, 35, 37, 43, 44, 48, 51, 52, 55, 57, 70, 71-

73, 80, 84, 102, 114, 124, 125, 127, 133, 134, 138-140, 142-144, 148, 1489 and 151-153
were found Lo have ptC50 2 7.8 and < 8.4

Chemokine Stimulated Increases in Cellular F-actin Content

Blood was taken from normal volunteers who had taken no medication within the previous
ter days and mixed with 1/9 of the volume of 3.8% tri-sodium citrate solution. Chemaokine-
induced increases in the F-actin content of CD4+ CCRA+ T cells were measurad by a
modification of the method of Pilette el al. (Eur. Respir. J; 23: 876 — 884, 2004).
Peripheral blood mononuclear cells (PBMG) were isolated by dexiran sedimentation
followed by Percoll density gradient centrifugation. The PBMCs were incubated with FITC-
conjugated anti-human CD4 and PE-conjugated anti-CCR4 antibodies or appropriate
isotype controls for 15 min. The cell suspensions were then centrifuged at 400 g for 10
min and the pellets resuspended in assay buffer {phenol red-free RPMI 1640 medium
gontaining 10 mM HEPES and 0.1% bovine serum albumin) at 107/mL. The resulting cell
suspension was incubated with antagonist or vehicle (0.1% DMSO) for 30 min at 37°C
before stimulation with the agonist for 15 sec. The assay was terminated by addition of
3% farmaldehyde. The fixed cells were washed twice with PBS (centrifuging at 1000 g for
5 min to recover the ¢ells) and incubaled al room lemperature with Alexa fluor-647
phalleidin (0.075 U/mL} in the presence of lyso-phosphatidylcholine (93.75 pg/ml) for 20
min to stain F-actin. The cells were washed cnce morg with PBS and the relative F-actin
content of the cells was measurad llow cylomelrically. The mean flucrescence intensity of
1000 CD4* CCR4' cells per sample was determined and expressed as a fraction of the

mean intensity of the CD4" CCR4™ cells in that sample.

Examples 1-81, 83-86, 89, 80, 95, 96, 102, 103, 113, 110-113, 116-122, 124, 125, 128,
129, 157-160, 163, 164 and 166 wera lested in the above assay.

All tested compounds were Tound o have a pA2 = 8.0 with the exception of Example 163.
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Examples 1- 79, 83-86, 89, 96, 110-113, 118, 124, 125, 129, 158-160 and 166 were found
to hava a pAZ2 = 6.9,

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though
fully set forth.
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CLAIMS

1. A compound of formula (1) or a salt thergof
Rb
O
R Hf\% RS
\!
O 8
N N
N/
ae (R2),
=&
(h
wherein

R' is selected from the group consisting of (1), {(2), (3) (4) and (5)
(1) agroup of formula (a)

9]
‘\\"—H‘#\\
N
il A
(a)
in which A is selected from the group consisting of (i), (ii), (i), (iv), {v), (vi).

(viiy and {viii)

(i) hydragen:

(i) Csalkyl optionally substituted by one or more _NR'R®, -OR,
SC{OINR"R", -C(OYOR®, heterocyclyl, pheny! or heteroaryl groups;

(i)  Caycycloalkyl optionally substituted by a -C(O)YOR® or -NR*R®
group;

(iv) heteracyclyl optionally substituted by one or more Cizatkyl;

(v) heleroary! optionally substituted by one or more halogen or 4.
palkyl;

(vi)  -NR°RY;

(vii)  phenyl substituted by & {(CH:),C(O)OH group in which pis 0, 1, 2
or 3 or

(vii)  —(CH2)yC{O)YCOH
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(2) a group of formula (b)

in which B is Cygalkyl;
(3)  -C{ONRR® or -CH,C{O)NRR";
(4)  -B(0)RNRR’;
{5) Cr.aalkoxy optionally substituted by NR*R";

R", R" and R®are independently hydrogen or Cysalkyl;

R?is halogen, Cygalkyl, CF4, hydroxy or Ciaalkoxy;

R? is halogen, CF3, hydroxy, Cigalkoxy, CR'R*OH or CHF;; in which R and R® are
independently hydrogen or methyl;

Riis hydragen, halogen, Gqsalkyl or CF5;

R*and R® arg independently hydrogen, halogen or Gyyalkyl; and

nisQor1.

2. A compound according to claim 1 or a salt thereof
wherein
R' is selecled from lhe group consisting of (1), (2), (3) (4) and (5)

(1) agroup of formula (a)

0
N
H A

(a)

in which A is selected from the group conststing of (i), (i), (i), {iv). (v) and

{vi):
{i hydrogen;
(i)  Ciealkyl optionally substituted by one or more -NR'R”, -OR",

-CIOINRPRP, -C{O)OR", heterocyclyl, phenyl or heleroary! groups;

{iit) Ca scycloalkyt oplionally substituted by a —NR*R” group;
(iv) helerocyalyl oplionally substituted by one or mare Cogalkyl;
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(v) heleroaryl oplionally substituted by one or more halogen or Cqgalkyl
(vi)  -NR'R";

(2) a group of formula (b)

NI
H /f B
5 o}
{b)
in which B is Cysalkyl;
(3) —C(ONRR>;
10

(4)  —S(O)LNR'R";
(5) C..satkoxy optionally substituted by NR°R™;

15  R", R" and R are independently hydrogen or Cyzalkyl;

R? is halogen, Cqgalkyl, CF4, hydroxy or Cyealkoxy;

R*is halogen, CFs, hydroxyl, C,salkoxy, CHuOH or CHF.;

R'is hydrogen, halogen, Cy.salkyl or GF;

R"and R®are independently hydrogen, halogen or Casalkyl; and
20 nisQorT.

3. A compound according to claim 1 or claim 2 which is a compound of formula (la)

0
ST S/
N cl

or a salt thereaf

IR
25 (la)
in which R' and R* are defined in claim 1 or claim 2.
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4, A compound according to any one of claims 1 -3 or a salt thereof in which R' is a

group of formula (a)

0
\‘:_._,_,..--"\\ /k
N
H A
(a)
5 A compound according to ¢laim 4 or a salt thereof in which Ais C,galkyl,
é. A compound according to claim 4 or a salt thereof in which A is Cygalkyl

substituted by one or more —-NR'R", -OR¥, -C(ONR*R" , -C(O)ORS, pyrrolidinyl, phenyl or

imidazalyl.

7. A compound according to claim 4 or a salt thereof in which A is a heterocyclyl

selected from the group consiting of pyrrolidinyl, piperidinyl and morpholinyl.

8. A compound according to claim 4 or a salt thereof in which A is a hataroaryl

sclected from the group consisting of furyl, imidazolyl, pyrazolyl and oxazolyl.

g, A compound according to any one of claims 1 - 8 or a salt thereof in which R? is

methoxy.
10, A compound which is any of one of Examples 1 — 166 or a salt thereof.

11, A compound which is
N-[(3-{[3-{[(5-Chloro-2-thienyl)sulfonyllamino}-d4-(methyloxy)-1M-indazol-1-
yllmethyl}phenyl)methyllacatamide,
N-{(3-[3-{[(5-chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-1H-indazol-1-
yilmethyllphenylmethyl]-3-morpholinecarboxamide,
N=[{3-{[3-{[(5-Chlaro-2-thienyDsulfonvl]lamino}-4-(methyloxy -1 H-indazol-1-
ylimethylphenyl)methyl]-2-hydroxy-2-methylpropanamide
N-[(3-{[3-{[{5-Chloro-2-thignylsulfonyllamino-4-(melhyloxy - TH-indazal-1-
yllmelhyllphanybmathyl]-2-hydroxypropanamide;

(25)-N-{{3-1] 3-{[(5-Chloro-2-thienyl)sulfonyllamino}-4-{methyloxy)-1H-indazol-1-
yilmethyliphenyDmethyl}-2-hydroxypropanamide

or a salt thereof,
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12. A compound which is N-[(3-{[3-{[{5-Chloro-2-thienyl)sulfonyllamino}-4-(methyloxy)-
1H-indazol-1-yilmethyl}phenyl)methyl]-2-hydroxy-2-methylpropanamidc

13. A pharmaceutical composition which comprises a compound according to any one
of claims 1 -~ 12 or a pharmaceutically acceptable salt thereof and one or more
pharmaceutically acceptable carrlers, diluents and excipients.

14. A combinafion pharmaceutical product comprising a compound of formula (1) or a
pharmaceuticaily acceptable salt thereof according to any one of claims 1 - 12 together

with one or more other therapeutically active agents.

15. A compound according to any of claims 1 - 12 or a pharmaceutically acceplable
salt thereof for use in therapy.

16. A compound according to any one of claims 1 — 12 or a pharmaceutically
acceptable salt thereof for use in the treatment of a disease or condition for which a CCR4
receptor antagonist is indicated.

17.  The use of a compeound according to any of claims 1 - 12 or a pharmaceutically
acceptable salt thereof in the manufacture of 3 medicament for the treatment of a disease
or condition for which a CCR4 receptor antagonist is indicated.



18. A process for the preparation of a compound of formula () or a salt thereof which

comprises a process selected from (), (b), {c) or {d) in which:

(a} involves reacting a compound of formula (i) or a salt thereol

R

{in
in which R? — R® and n are as defined in claim 1 with a compound of formuta (IHa}, (iiib),
(Ic) or (lld) or a protected derivative thereof

? 7 i
LG? — ——
HO'J& . Lot ,/[QA CI?HA O==C—N——A
(llla) (i) (lc) . {llicd)

i0  in which A is as hercinbefore defined;

« and oplionally thereafter de-protecting the resulting product;

(b) invalves reacting a compound of formula (1V} or a protected derivative thereof
135
Q
\!
" HRS—{J }Hﬁ
[\
o 5
A\
,N
N
15 =1 H
(V)

in which R® - B® are as hereinbefore defined with a compound of formuta (Va) or {(Vb)
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(R2), (R,

R
(Va) (Vt)

in which R, R? and n are as defined in claim 1 and Hal is halogen;

+ and optionally thereafter de-protecting the resulting product;

5 (c) involves reacting a compound of formuta (Vi)
RS
NH,
N N
Nf
e (R,
R1
(v
in which R' - R* and n are as defined in claim 1 with a compound of formulta (V1)
10
e
Q
!
Hal —5 RE
\
0O 35
vin
in which R® and R® are as defined in claim 1 and Hal is halogen;
B (d) involves converting & compound of formula (1) or a salt thereof into a further

compound of formula {I) or a sall thereof.

19. A compound of formula (II) or a salt thereof
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in which R? — R® and n are as defined in claim 1.

20. A compound according 1o claim 19 which is N-[1-{[3-(Aminomethyl)phenylimethyl}-

4-(methyloxy)-1H-indazol-3-yl]-5-chlore-2-thiophenesulfonamide or a salt thergof,
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