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ABSTRACT

The present invention relates to substituted N-(4-fluoro-2-methoxy-5-nitrophenyl)pyrimidin-

2-amine compounds, and salts thereof.
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Substituted /V-(4-fluoro-~-2-methoxv-S-nitrophenvl)pyrimidin-2-amine

compounds, and salts thereof
This is a division of application 2843109 filed July 25, 2012.

The present invention relates to certain 2-(2,4',5-substituted-anilino)pyrimidine
compounds and pharmaceutically salts thereof which may be useful in the treatment or
prevention of non-small cell lung cancer mediated through certain mutated forms of
epidermal growth factor reéeptor (for example the L858R activating mutant, the Exon19
deletion activating mutant and the T790M resistance mutant). The invention also relates

to pharmaceutical compositions comprising said compounds and salts thereof, especially

~ useful polymorphic forms of thesé_, compounds and salts, intermediates useful in-the

manufacture of said compounds and to methods of treatment of non-small cell lung

cancer mediated by various different forms of EGFR using said compounds and salts

thereof.

EGFR is a transmembrane protein tyrosine kinase member of the erbB receptor
family. Upon binding of a growth factor ligand such as epidermal growth factor (EGF), the
receptor can homo-dimerise with another EGFR molecule or hetero-dimerise with another

faﬁily member such as erbB2 (HER2), erbB3 (HER3), or erbB4 (HERA4).

Homo- and/or hetero-dimerisation of erbB receptors results in the phosphorylation
of key tyrosine residues in the intracellular domain and leads to the stimulation of

numerous intracellular signal transduction pathways involved in cell proliferation and.

“survival. Deregﬂlation of erbB family signalling promotes proliferation, invasion,

metastasis, angiogenesis, and tumour cell survival and has been described in many human
cancers, including those of the lung, head and neck and breast. o

The erbB fanﬁly therefore represents a rational target for anticancer drug
development and a number of agents targeting EGFR or erbB2 are now clinically
available, including gefitinib (IRES SA™), erlotinib (TARCEVATM) and lapatinib
(TYKERB™, T'YVERBTM). Detailed reviews of erbB receptor signalling and its
involvemént in tumourigenesis are provided in New England Journal of Medicine (2008)
Vol. 358,1160-74 and Biochemical and Biophysical Research C'om:hw;iéations (2004)
Vol.319,1-11. .

In 2004 it was reported (Science [2004] Vol.304, 1497-500 and New England

Journal of Medicine [2004] Vol. 350, 2129-39) that activating mutations in EGFR

correlated with response to gefitinib therapy in non-small-cell lung cancer (NSCLC). The
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most common EGFR activating mutations, L858R and delE746_A750, result in an
increase in affinity for small molecule tyrosine kinase inhibitors such as gefitinib and
erlotinib and a decrease in affinity for adenosine triphosphate (ATP) relative to wild type
(WT) EGFR. Ultimately, acquired resistance to therapy with gefitinib or erlotinib arises,
for example by mutation of the gatekeeper residue T790M, which is reportedly detected in
50% of clinically resistant patients. This mutation is not believed to hinder the binding of
gefitinib or erlotinib to EGFR sterically, merely to alter the affinity to ATP to levels
comparable to WT EGFR.

In view of the importance of this mutation in resistance to existing therapies
targeting EGFR, we believe that agents which can inhibit EGFR harbouring the gatekeeper
mutation may be especially useful in the treatment of cancer.

There remains a need for compounds that may exhibit favourable potency profiles
against WT EGFR versus activating mutant forms of EGFR (for example the L858R
EGFR mutant, or the delE746 A750 mutant or the Exon19 deletion EGFR mutant) and /or
resistant mutant forms of EGFR (for example T790M EGFR mutant), and/or selectivity
over other enzyme receptors which may make the compounds especially promosing for
development as therapeutic agents. In this regard, there remains a need for compounds that
show a higher inhibition of certain activating or resistance mutant forms of EGFR while at
the same time showing relatively low inhibition of WT EGFR. Such compounds may be
expected to be more suitable as therapeutic agents, particularly for the treatment ot cancer,
due to reduction of toxicology associated with WT EGFR inhibition. Such toxicologies are
known to manifest themselves in man as skin rashes and/or diarrhoea. The applicants have
surprisingly found that one or more 2-(2,4,5-substituted-anilino)pyrimidine compounds
have high potency against several mutant forms of EGFR, while at the same showing
relatively low inhibition of WT EGFR.

The compound(s) of the invention may also exhibit advantageous physical
properties (for example, higher aqueous solubility, higher permeability, and/or lower
plasma protein binding) and/or favourable toxicity profiles (for example a decreased hERG
blocking liability) and/or favourable metabolic profiles in comparison with other known
EGFR / EGFR-mutant inhibitors. Therefore, such compound(s) may be especially useful 1n
the treatment of disease states in which EGFR and/or activating mutations of EGFR and/or

resistance mutations of EGFR are implicated, for example in the treatment of cancer.
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In the first aspect of the invention there is provided a compound of Formula (I):

L

O NH
1 3
RNy, R
2
NJ\N
R2
(1)

wherein:
G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-aJpyridin-3-yl, 1H-indol-3-yl,
]1-methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyndmn-3-yl;
R’ is selected from hydrogen, fluoro, chloro, methyl and cyano;
R’ is selected from methoxy and methyl; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (3.5)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, {2-(dimethylamino)ethyl |-
(methyl)amino, [2-(methylamino)ethyl](methyl)amino, 5-methyl-2,5-
diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-hydro-pyrrolo{3,4-b]pyrrol-
1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-methylpiperizin-1-yl, 4-{2-
(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-(4-methylpiperazin-1-
yl)ethyl]amino, methyl[2-(morpholin-4-yl)cthyl]amino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl and 4-[(25)-2-aminopropanoyl]piperazin-1-yl;
or a pharmaceutically acceptable salt thereot.
In one embodiment there is provided a compound of Formula (I), as shown above,
wherein:
G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-1ndol-3-yl,
1-methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yl,
R' is selected from hydrogen, fluoro, chloro, methyl and cyano,

R’ is selected from methoxy and methyl; and
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R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl |-
(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-
hydro-pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl|2-
(4-methylpiperazin-1-yl)ethylJamino, methyl[2-(morpholin-4-yl)ethyl]amino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(25)-2-aminopropanoyl]piperazin-1-
yl;

or a pharmaceutically acceptable salt thereof.

In one embodiment there is provided a compound of Formula (I), as shown above,
wherein:

G is selected from 1H-indol-3-yl, 1-methyl-1H-indol-3-yl and pyrazolo[1,5-a|-

pyridin-3-yl;

R’ is selected from hydrogen, fluoro, chloro, methyl and cyano;

R’ is selected from methoxy and methyl; and |

R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-

amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-

(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-

hydro-pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-

methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-

(4-methylpiperazin-1-yl)ethyl]Jamino, methyl[2-(morpholin-4-yl)ethylJamino, 1-

amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(25)-2-aminopropanoyl]piperazin-1-

yL;
or a pharmaceutically acceptable salt thereof.

A suitable pharmaceutically acceptable salt of a compound of Formula () 1s, for
example, an acid-addition salt. For example, an acid addition salt may be formed using an
inorganic or organic acid. An acid addition salt may be formed using an inorganic acid
selected from hydrochloric acid, hydrobromic acid, sulphuric acid and phosphoric acid. An
acid addition salt may be formed using an organic acid selected from trifluoroacetic acid,
citric acid, maleic acid, oxalic acid, acetic acid, formic acid, benzoic acid, fumaric acid,

succinic acid, tartaric acid, lactic acid, pyruvic acid, methanesulfonic acid, benzenesulfonic

acid and p-toluenesulfonic acid.
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In one embodiment there is provided the mesylate salt of N-(2-{2-dimethylamino-
ethyl-methylamino }-4-methoxy-5-{[4-(1-methylindol-3-yl)pyrimidin-2-ylJamino } phenyl)-
prop-2-enamide. |

| It will be understood that the compound of Formula (I), and phat;maceutically‘
acceptable salts thereof, fnay exist in solvated forms and unsolvated forms. For example a
solvated form may be a hydrated form. It is to be understood that the present mvention

encompasses all such solvated and unsolvated forms.

The compound of Formula (I) may be administered in the form of a prodrug which
is broken down in the human or animal body to give a compound of the Formula (J).
Examples of prodrugs include in-vivo hydrolysable esters of a compound of the Formula
(@). In-vivo hydrolysable esters may be formed by esterification of the hydroxyl group in
the compound of Formula (I). Various forms of prodrugs are known in the art. For
examples of such prodrug derivatives, see:

- a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods

in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);

b) A Textbook of Drug Design and Development, edited by Krogsgaard-
Larsen and H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H
Bﬁndgaard p. 113-191 (1991),

C) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988);
and N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984). |

One asp‘ect of the invention provides compounds of Formula (I) that inhibit one or
more activating or resistance mutations of EGFR, for example the L858R activating
mutant, the Exon19 deletion EGFR activating mutant and the T790M resistance mutant.
Advantageously such compounds may be useful for the treatment of non-small cell lung
cancer in a patient who has developed, or may be at risk of develoﬁing a level of

resxstance to an existing therapy based on an EGFR 1nhibitor.

In one aspect of the invention there are provided compounds of Formula (I) that

show a hxghez inhibition of activating or resistance mutant forms of EGFR than of WT

EGFR. Such compounds may be expected to be more suitable as therapeutic agents,

particularly for the treatment of non-small cell lung cancer, due to reduction of toxicology

associated with WT
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EGFR inhibition. Such toxicologies are known to manifest themselves in man as skin
rashes and/or diarrhoea.
In one embodiment there is provided a compound of Formula (I), as shown
hereinbefore, wherein:
5 G is selected from 1H-indol-3-yl;
R! is selected from hydrogen, chloro, methyl and cyano;
R’ is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (3.5)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, {2-(dimethylamino)-

10 ethyl}(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-
methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydro-
pyridin-4-yl; 4-methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-
yl, methyl[2-(4-methylpiperazin-1-yl)ethyl]Jamino, methyl[2-(morpholin-4-
yl)ethylJamino, 1-amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(25)-2-amino-

15 propanoyl]piperazin-1-yl;

or a pharmaceutically acceptable salt thereof.
In a further embodiment there is provided a compound of Formula (I), as shown

heremabove, wherein:
G is selected from 1H-indol-3-yl;

20 R’ is selected from hydrogen, chloro, methyl and cyano;

R’ is methoxy; and
R3 is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, 3-(dimethylamino)-
azetidin-1-yl, [2-(dimethylamino)ethyl](methyl)amino, 1-methyl-1,2,3,0-
tetrahydropyridin-4-yl and 4-methylpipernzin-1-yi;

25 or a pharmaceutically acceptable salt thereof.

In a further embodiment there is provided a compound of Formula (I), as shown
hereinabove, wherein:

G is 1-methyl-1H-indol-3-yl;

R’ is selected from hydrogen, chloro, methyl and cyano;

30 R’ is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-
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(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]Joct-2-yl, (3aR,6aR)-5-methyl-
hexahydro-pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyndn-4-yl,
4-methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-
(4-methylpiperazin-1-yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethyl]amino, 1-
amino-1,2,3,6-tetrahydro-pyridin-4-yl and 4-[(2S5)-2-aminopropanoylJpiperazin-1-
ylh;
or a pharmaceutically acceptable salt thereof.
In a further embodiment there is provided a compound of Formula (I), as shown
heremnabove, wherein:
G is 1-methyl-1H-indol-3-yl;
R’ is selected from hydrogen, chloro, methyl and cyano;
R’ is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, 3-(dimethylamino)-
azetidin-1-yl, [2-(dimethylamino)ethylj(methyl)amino and 4-methylpiperizin-1-yl;
or a pharmaceutically acceptable salt thereof.
In a further embodiment there is provided a compound of Formula (I), as shown
hereinabove, wherein:
G is pyrazolo[1,5-alpyridin-3-yl;
R’ is selected from hydrogen, chloro, methyl and cyano;
R” is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-
(methyl)amino, 5-methyl-2,5-diazaspiro[3.4}oct-2-yl, (3aR,6aR)-5-methylhexa-
hydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]|piperazin-1-yl, methyl{2-
(4-methylpiperazin-1-yl)ethylJamino, methyl[2-(morpholin-4-yl)ethylJamino, 1-
amino-1,2,3,6-tetrahydro-pyridin-4-yl and 4-[(25)-2-aminopropanoyl jpiperazin-1-
yl;
or a pharmaceutically acceptable salt thereot.

In a further embodiment there is provided a compound of Formula (I), as shown

hereinabove, wherein:

G is pyrazolo[1,5-a]pyridin-3-yl;



10

15

20

25

30

CA 02881987 2015-02-17

WO 2013/014448 PCT/GB2012/051783

R! is selected from hydrogen, chloro, methyl and cyano;

R* is methoxy; and

R? is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-

amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)-

ethyl](methyl)amino, 5-methyl-2,5-diazaspiro[ 3.4Joct-2-yl, (3aR,6aR)-5-methyl-

hexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3 ,6-tetrahydropyridin-4-yl,

4-methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-

(4-methylpiperazin-1-yl)ethylJamino, methyl[2-(morpholin-4-yl)ethylJamtno, 1-

amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(2S)-2-aminopropanoyl]piperazin-1-

yl;
or a pharmaceutically acceptable salt thereot.

In a further embodiment there is provided a compound of Formula (I), as shown
hereinabove, wherein:

G is 4,5,6,7-tetrahydropyrazolo[1,5-alpyridin-3-yl;

R! is selected from hydrogen, chloro, methyl and cyano;

R* is methoxy; and

R’ is selected from [2-(dimethylamino)-ethyl](methyl)amino, (3aR,6aR)-5-methy1-
hexahydropyrrolo[3,4-blpyrrol-1(2H)-yl, (3R)-3-(dimethylamino)pyrrolidin-1-yl, 1-
methyl-1,2,3,6-tetrahydropyridin-4-yl, 3-(dimethylamino)azetidin-1-yl, 5-methyl-2,5-
diazaspiro[3.4]oct-2-yl;
or a pharmaceutically acceptable salt thercof.

In a further embodiment there is provided a compound of Formula (I), as shown
hereinabove, wherein:

G is 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl;

R’ is hydrogen;

R’ is methoxy; and

R? is selected from [2-(dimethylamino)-ethyl](methyl)amino, (3aR,6aR)-5-methyl-
hexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl, (3R)-3-(dimethylamino)pyrrolidin-1-yl, 1-
methyl-1,2,3,6-tetrahydropyridin-4-yl, 3-(dimethylamino)azetidin-1-yl, 5-methyl-2,5-
diazaspiro{3.4]oct-2-yl;

or a pharmaceutically acceptable salt thereot.
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In one embodiment there is provided a compound of Formula (I), as shown above,
wherein:

G is 1H-indol-3-yl or 1-methyl-1H-1ndol-3-yl;

R’ is hydrogen;

R’ is methoxy; and

R’is [2-(dimethylamino)ethyl]-(methyl)amino or

[2-(methylamino)ethyl}(methyl)amino;
or a pharmaceutically acceptable salt thereof.

Some values of variable groups are as follows. Such values may be used 1n
combination with any of the definitions, claims, aspects or embodiments defined herein to
provide further embodiments of the invention:

G is 1H-indol-3-yl.

G is 1-methyl-1H-indol-3-yl.

G 1s pyrazolo[1,5-a]pyridin-3-yl.

G is 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl.

R' is hydrogen.

R' is chloro.

R! is methyl.

R’ is cyano.

R” is methoxy.

R’ is (3R)-3-(dimethylamino)pyrrolidin-1-yl.

R’ is (35)-3-(dimethylamino)pyrrolidin-1-yl.

R’ is 3-(dimethylamino)azetidin-1-yl.

R’ is [2-(dimethylamino)ethyl](methyl)amino.

R’ is [2-(methylamino)ethyl](methyl)amino.

R’ is 5-methyl-2,5-diazaspiro[3.4]oct-2-yl.

R? is (3aR,6aR)-5-methylhexahydropyrrolo[3,4-b]pyrrol-1(2H)-yl.

R? is 1-methyl-1,2,3,6-tetrahydropyridin-4-yl.

R? is 4-methylpiperizin-1-yl.

R’ is 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl.

R’ is methyl[2-(4-methylpiperazin-1-yl)ethyljamino.

R’ is methyl[2-(morpholin-4-yl)ethyl}lamino.
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R’ is 1-amino-1,2,3,6-tetrahydropyridin-4-yl.

R’ is 4-[(2S)-2-aminopropanoyl]piperazin-1-yl.

In a further embodiment of the invention, relating to any claim or embodiment of
Formula (I) described or derivable herein, or a pharmaceutically acceptable salt thereof,
there is provided such a claim or embodiment where one of the Example compounds of
this application is disclaimed. For the avoidance of doubt, the Example compounds are
those listed as Example 1, Example 2, etc, in the experimental section hereinafter.

Therefore, for example, in one embodiment there is provided a compound of
Formula (I), as shown above, wherein:

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl,

]-methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yl;

R’ is selected from hydrogen, fluoro, chloro, methyl and cyano;

R” is selected from methoxy and methyl; and

R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethy]l-

amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-

(methyl)amino, [2-(methylamino)ethyl](methyl)amino, 5-methyl-2,5-

diazaspiro[3.4Joct-2-yl, (3aR,6aR)-5-methylhexa-hydro-pyrrolo[3,4-b]pyrrol-

1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-methylpiperizin-1-yl, 4-[2-

(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-(4-methylpiperazin-1-

yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethyl]Jamino, 1-amino-1,2,3,6-

tetrahydropyridin-4-yl and 4-[(25)-2-aminopropanoyl]piperazin-1-yl,
or a pharmaceutically acceptable salt thereot,
wherein the compound of Formula () is other than N-(2-{2-dimethylaminoethyl-
methylamino }-4-methoxy-5- {[4-(1-methyl-indol-3-yl)pyrimidin-2-yljamino } phenyl)prop-
2-enamde.

Therefore, in one embodiment there is provided a compound of Formula (I), as
shown above, wherein:

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl,

1-methyl-1H-indol-3~yl and pyrazolo{1,5-a]pyridin-3-yl;

R’ is selected from hydrogen, fluoro, chloro, methyl and cyano;

R’ is selected from methoxy and methyl; and
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R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylarmno)ethyl |-
(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-
hydro-pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl{2-
(4-methylpiperazin-1-yl)ethyllamino, methyl[2-(morpholin-4-yl)ethyljamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(25)-2-aminopropanoyl]piperazin-1-
yl;

or a pharmaceutically acceptable salt thereof,

wherein the compound of Formula (T) is other than N-(2-{2-dimethylaminoethyl-

methylamino }-4-methoxy-5-{[4-(1-methyl-indol-3-yl)pyrimidin-2-yl]amino } phenyl)prop-

2-enamide.

Therefore, in a further embodiment there is provided a compound of Formula (I),

as shown above, wherein:
G is selected from 1H-indol-3-yl, 1-methyl-1H-indol-3-yl and pyrazolo[1,5-a]-
pyridin-3-yi;
R’ is selected from hydrogen, fluoro, chloro, methyl and cyano;
R’ is selected from methoxy and methyl; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl|-
(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-
hydro-pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-
(4-methylpiperazin-1-yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethyljamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(2S5)-2-aminopropanoyl|piperazin-1-
yL;
or a pharmaceutically acceptable salt thereot,
wherein the compound of Formula (I) is other than N-(2-{2-dimethylaminoethyl-
methylamino }-4-methoxy-5- {[4-(1-methyl-indol-3-yl)pyrimidin-2-yl Jamino } phenyl)prop-
2-enamide.
In further embodiments of the invention there is provided any one of the Example

compounds, (as named hereinafter in the Experimental section, in its free base form).
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In further embodiments of the invention there is provided any one of the Example
compounds (as named hereinafter in the Experimental section in its free base form), or a
pharmaceutically acceptable salt thereof.

Therefore, examples of just some of the above-mentioned embodiments are given
below:

In one embodiment there is provided N-(5-{[5-chloro-4-(1H-indol-3-yl)pyrimidin-
2-yl]amino}-2-{(3R)-3-dimethylaminopyrrolidin-1-yl}-4-methoxyphenyl)prop-2-enamide.

In one embodiment there is provided N-(5-{[5-chloro-4-(1H-indol-3-yl)pyrimdin-
2-yl]amino }-2- {2-dimethyl-aminoethyl-methylamino } -4-methoxyphenyl)prop-2-enamide,
or a pharmaceutically acceptable salt thereof.

yDpyrimidin-2-yl]amino }-2- {2-dimethylaminoethyl-methylamino } -4-
methoxyphenyl)-prop-2-enamide, or a pharmaceutically acceptable salt thereof.

In one embodiment there is provided N-(5-{[5-chloro-4-(1-methylindol-3-
yD)pyrimidin-2-ylJamino}-2-{2-dimethylaminoethyl-methylamino }-4-methoxyphenyl)-
prop-2-enamide.

In one embodiment there is provided N-(5- {[5-cyano-4-(1H-indol-3-yl)pyrimidin-
2-yl]Jamino}-4-methoxy-2- {4-methylpiperazin-1-yl} phenyl)prop-2-enamide, or a
pharmaceutically acceptable salt thereof.

In one embodiment there is provided N-(5-{[5-cyano-4-(1H-indol-3-yl)pyrimidin-
2-yl]amino}-4-methoxy-2- {4-methylpiperazin-1-yl} phenyl)prop-2-enamide.

In one embodiment there is provided N-(2-{2-dimethylaminoethyl-methylamino -
4-methoxy-5-{[4-(1-methylindol-3-yl)pyrimidin-2-yl]Jamino } phenyl)prop-2-enamide, or a
pharmaceutically acceptable salt thereof.

In one embodiment there is provided N-(2-{2-dimethylaminoethyl-methylamino} -
4-methoxy-5-{[4-(1-methylindol-3-yl)pyrimidin-2-ylJamino} phenyl)prop-2-enamide.

In one embodiment there is provided N-(5-{[5-cyano-4-(1-methylindol-3-
yl)pyrimidin-2-yl}Jamino } -2- {2-dimethylaminoethyl-methylamino } -4-
methoxyphenyl)prop-2-enamide, or a pharmaceutically acceptable salt thereot.

In one embodiment there is provided N-(5-{[5-cyano-4-(1-methylindol-3-
yl)pyrimidin-2-ylJamino} -2- {2-dimethylaminoethyl-methylamino } -4-
methoxyphenyl)prop-2-enamide.
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In one embodiment there is provided N-{5-[(5-cyano-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-2—yl)amino]-2-[2—dimethylaminoethyl-methylamino]-4-methoxyphenyl}prop—
2-enamide, or a pharmaceutically acceptable salt thereot.

In one embodiment there is provided N- {5-[(5—cyano-4-pyrazolo[l,S—a]pyridinQ3-
ylpyrimidin-2-yl) amino}-2-[2-dimethylaminoethyl-methylamino}-4-methoxyphenyl} prop-
2-enamide.

In one embodiment there is provided N-{5-[(5-cyano-4-pyrazolo[1,5-a]pyridin-3-
ylpyrimidin-Z-yl)amino]—2-[3-dimethylaminoazetidin—1-yl]-4-methoxypheny1}prop-2-
enamide, or a pharmaceutically acceptable salt thereof.

In one embodiment there is provided N-{5-[(5-cyano-4-pyrazblo[l,5-a]pyridin-3-
ylpyrimidin-2-yl)amino]-2-[3-dimethylaminoazetidin-1-yl}-4-methoxyphenyl} prop-2-
enamide.

In one embodiment there is provided N-(2-{2-dimethylaminoethyl-methylamino -
4-methoxy-5-{[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-
yllamino } phenyl)prop-2-enamide.

In one embodiment there is provided N-(2-{2-dimethylaminoethyl-methylamino } -
4-methoxy-5- {[4-(4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl)pyrimidin-2-
yl]amino } phenyl)prop-2-enamide, or a pharmaceutically acceptable salt thereof.

I[n one embodiment there is provided N-{2-[2-dimethylaminoethyl-methylamino |-
4-methoxy-5-[(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino Jphenyl } prop-2-
enamide.

In one embodiment there is provided N-{2-[2-dimethylaminoethyl-methylamino|-
4-methoxy-5-[(4-pyrazolo[1,5-a]pyridin-3-ylpyrimidin-2-yl)amino]phenyl} prop-2-
enamide, or a pharmaceutically acceptable salt thereof.

In one embodiment there is provided N-(2-[2-dimethylaminoethyl-methylamino|-5-
{[4-(1H-indol-3-yl)pyrimidin-2-yl]Jamino } -4-methoxyphenyl)prop-2-enamide.

In one embodiment there is provided N-(2-[2-dimethylaminoethyl-methylamino}-35-
{[4-(1H-indol-3-yl)pyrimidin-2-yl]amino} -4-methoxyphenyl)prop-2-enamide, or a
pharmaceutically acceptable salt thereof.

In one embodiment there is provided N-(4-methoxy-5-{[4-(1-methylindol-3-
yl)pyrimidin-2-ylJamino} -2-[methyl-(2-methylaminoethyl)amino]phenyl)prop-2 -enamide,

or a pharmaceutically acceptable salt thereof.
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In one embodiment there is provided N-(4-methoxy-5-{[4-(1-methylindol-3-
yl)pyrimidin-2-yl]Jamino}-2-[methyl-(2-methylaminoethyl)aminolphenyl)prop-2-enamde.
The compounds of Formula (I) may be prepared by reaction of a compound of

Formula (I):

(11)
or a salt thereof, (wherein G, R! R?and R’ are as defined herein) with an activated acrylic
acid derivative (e.g. acrolyl chloride or a corresponding activated ester), in a solvent such
as CH,Cl,, tetrahydrofuran, N,N-dimethylformamide or N,N-dimethylacetamide. The

10 intermediate compounds of Formula (IT) therefore provide a further aspect of the present

invention.

Therefore, in a further aspect of the invention there is provided a compound of
Formula (II), (as shown above) wherein:
G is selected from 1H-indol-3-yl, 1-methyl-1H-indol-3-yl and pyrazolo[1,5-a}-
15 pyndin-3-yl;
R’ is selected from hydrogen, chloro, methyl and cyano;
R’ is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-
20 (methyl)amino, 5-methyl-2,5-diazaspiro[3.4]Joct-2-yl, (3aR,6aR)-5-methylhexa-
hydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-
(4-methylpiperazin-1-yl)ethyl]Jamino, methyl[2-(morpholin-4-yl)ethylJamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(2S5)-2-(¢ert-butoxycarbonyl)amino-
25 propanoyl]piperazin-1-yl,

or a salt thereof.
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In one embodiment there is provided a compound of Formula (IT), (as shown
above) wherein:
G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 14-indol-3-yl, 1-
methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yl;
5 R' is selected from hydrogen, chloro, methyl and cyano;
R” is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (3.5)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-
(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-

10 hydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl|2-
(4-methylpiperazin-1-yl)ethylJamino, methyl[2-(morpholin-4-yl)ethylJamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(2S5)-2-(tert-butoxycarbonyl )amino-
propanoyl]piperazin-1-yl;

15 or a salt thereof.

In a further embodiment there is provided a compound of Formula (), (as shown
above) wherein:

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indol-3-yl, 1-
methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyndin-3-yl;

20 R’ is selected from hydrogen, chloro, methyl and cyano;

R” is methoxy; and

R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-
(methyl)amino, [2-(methylamino)ethyl](methyl)amino, S-methyl-2,5-

25 diazaspiro[3.4]Joct-2-yl, (3aR,6aR)-5-methylhexa-hydro-pyrrolo[3,4-b]pyrrol-
1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-methylpiperizin-1-yl, 4-[2-
(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-(4-methylpiperazin-1-
yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethylJamino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl and 4-[(2S5)-2-aminopropanoyl]piperazin-1-yl;

30  or a salt thereof.
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In further embodiments of the invention there is provided any one of the
Intermediate compounds, (as named hereinafter in the Experimental section, in its free base
form).

In further embodiments of the invention there is provided any one of the
Intermediate compounds (as named hereinafter in the Experimental section in its free base
form), or a pharmaceutically acceptable salt thereof.

Therefore, examples of just some of the above-mentioned embodiments are given
below:

In one embodiment there is provided Intermediate 100, or a salt thereof.

Therefore, in this case, there is provided N’ -(2-dimethylaminoethyl)-5-methoxy-NI -
methyl-N’-[4-(1-methylindol-3-yl)pyrimidin-2-yl]benzene-1,2,4-triamine, or a salt thereof.

In one embodiment there is provided N'-(2 -dimethylaminoethyl)-S-methoxy-NI -
methyl-N’-[4-(1-methylindol-3-yl)pyrimidin-2-yl]benzene-1,2,4-triamine.

In one embodiment there is provided Intermediate 168, or a salt thereof.

Therefore, in this case there is provided N’-(2-dimethylaminoethyl)-N*-[4-(1H-
indol-3-yl)pyrimidin—-2-yl]-5-methoxy—N1 -methylbenzene-1,2,4-triamine or a salt thereof.

In one embodiment there is provided N -(2-dimethylaminoethyl)—N" -[4-(1H-1ndol-

3-yl)pyrimidin—Z-yl]-S—methoxy-NI -methylbenzene-1,2,4-triamine.
The amine compounds of Formula (IT) may be prepared by reduction of the corresponding
nitro compounds. Where G is indol-3-yl then the nitrogen atom of the indole group may be
protected by a suitable nitrogen protecting group, for example a phenylsulfonyl protecting
eroup. For examples of protecting groups, including protecting groups suitable for
protecting nitrogen atoms (as well as means of formation and eventual deprotection), see
T.W. Greene and P.G.M. Wuts, “Protective Groups in Organic Synthesis”, Second Edition,
John Wiley & Sons, New York, 1991.

These further intermediates provide a further aspect of the mvention.

Therefore, an a further aspect of the invention there is provided a compound of

Formula (111):
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(I1II)
wherein:

G is selected from 1H-indol-3-yl, 1-methyl-1H-indol-3-yl an 1-(N-protecting
group)-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yl,

R! is selected from hydrogen, chloro, methyl and cyano;

R* is methoxy; and

R’ is selected (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethylamino)-

pyrrolidin-1-yl; 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-

(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-

hydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-

methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl|2-

(4-methylpiperazin-1-yl)ethylJamino, methyl[2-(morpholin-4-yl)ethyl]amino, 1-

amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(2S)-2-(tert-butoxycarbonyl)amino-

propanoyl]piperazin-1-yl;
or a salt thereof.

In one embodiment of this aspect of the invention there 1s provided a compound of
Formula (IIY), as shown above, wherem:

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1/-indol-3-yl, 1-
methyl-1H-indol-3-yl an 1-(N-protecting group)-indol-3-yl and pyrazolo[1,5-a]pyridin-3-
yl;

R' is selected from hydrogen, chloro, methyl and cyano;

R’ is methoxy; and

R’ is selected (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethylamino)-

pyrrolidin-1-yl; 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl|-

(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]Joct-2-yl, (3aR,6aR)-5-methylhexa-
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hydropyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-
methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl{2-
(4-methylpiperazin-1-yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethyl]Jamino, 1-
amino-1,2,3,6-tetrahydropyridin-4-yl and 4-[(2S)-2-(tert-butoxycarbonyl)amino-
5 propanoyl]piperazin-1-yl;

or a salt thereof.
In a further embodiment of this aspect of the invention there 1s provided a

compound of Formula (IIT), as shown above, wherein:
G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-indoi-3-yl, 1-

10 methyl-1H-indol-3-yl an 1-(N-protecting group)-indol-3-yl and pyrazolo[1,5-a]pyridin-3-

yl;
R’ is selected from hydrogen, chloro, methyl and cyano;
R* is methoxy; and
R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-

15 amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl]-
(methyl)amino, [2-(methylamino)ethyl](methyl)amino, 5-methyl-2,5-
diazaspiro[3.4]Joct-2-yl, (3aR,6aR)-5-methylhexa-hydro-pyrrolo[3,4-b]pyrrol-
1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-methylpiperizin-1-yl, 4-[2-
(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl{2-(4-methylpiperazin-1-

20 yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethyl]Jamino, 1-amino-1,2,3,6-
tetrahydropyridin-4-yl and 4-{(25)-2-aminopropanoyl]piperazin-1-yl;

or a salt thereotf.
One example of the ‘N-protecting group’ within a ‘1-(N-protecting group)-indol-3-
yl’ 1s a phenylsulfonyl group.

25 In one embodiment there is provided Intermediate 101, or a salt thereot.
Therefore, in this case, there is provided N'-(2-dimethylaminoethyl)-2-methoxy-/N'-

methyl-N-[4-(1-methylindol-3-yl)pyrimidin-2-yl]-5-nitrobenzene-1,4-diamine, or a salt
thereof.
In one embodiment there is provided N'-(2-dimethylaminoethyl)-2-methoxy-/N'-

30 methyl-N-[4-(1-methylindol-3-yl)pyrimidin-2-yl}-5-nitrobenzene-1,4-diamine.

In one embodiment there is provided Intermediate 169, or a salt thereof.
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Therefore, in this case there is provided N'-(2-dimethylammoethyl)-N-{4-(1H-
indol-3-yl)pyrimidin-2-yl]-2-methoxy-N'-methyl-5-nitrobenzene-1,4-diamine, or a salt
thereof.

In one embodiment there is provided N'-(2-dimethylaminoethyl)-N-{4-(1H-indol-3-
yl)pyrimidin-2-yl]-2-methoxy-N'-methyl-5-nitrobenzene-1,4-diamine.

In one embodiment there is provided Intermediate 175, or a salt thereof.

Therefore, in this case there 1s provided N'-(2-dimethylaminoethyl)-2-metho xy-N"-
methyl-N'-[4-(1-methylindol-3-yl)pyrimidin-2-yl]-5-nitro-benzene-1,4-diamine, or a salt
thereof.

In one embodiment there is provided N*-(2-dimethylaminoethyl)-2 -methoxy-N'-
methyl-N' -[4-(1-methylindol-3-yl)pyrimidin-2-yl]-5-nitro-benzene- 1,4-diamine.

Some compounds of Formula (III) have the R’ group attached to the phenyl ring of
Formula (IIX) via a nitrogen atom of the R’ group: These compounds may be prepared by

reacting the appropriate amine with the appropriate fluoro compound. Such intermediates

provide a further aspect of the invention.

Therefore in a further aspect of the invention there is provided a compound of

Formula (IV):

wherein:

G is selected from 1H-indol-3-yl, 1-methyl-1H-indol-3-yl and pyrazolo[1,5-
alpyridin-3-yl;

R’ is selected from hydrogen, chloro, methyl and cyano; and

R® is methoxy;

or a salt thereof.
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In one embodiment of this aspect of the invention there is provided a compound of
Formula (IV), as shown above, wherein:

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1 H-ndol-3-yl,

I-methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yl;

R’ is selected from hydrogen, chloro, methyl and cyano; and

R’ is methoxy;
or a salt thereof.

In one embodiment there is provided Intermediate 68, or a salt thereof.

Therefore, in this case there is provided N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-
(1H-indol-3-yl)pyrimidin-2-amine, or a salt thereof.

In one embodiment there is provided N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1H-
indol-3-yl)pyrimidin-2-amine.

In one embodiment there is provided Intermediate 129, or a salt thereof.

Therefore in this case there is provided N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1-
methylindol-3-yl)pyrimidin-2-amine, or a salt thereof.

In one embodiment there is provided N-(4-fluoro-2-methoxy-5-nitrophenyl)-4-(1-
methylindol-3-yl)pyrimidin-2-amine.

In one embodiment there is provided Intermediate 176, or a salt thereof.

Therefore, in this case there is provided N-(4-fluoro-2-methoxy-5-nitro-phenyl)-4-
(1-methylindol-3-yl)-pyrimidin-2-amine, or a salt thereof.

In one embodiment there is provided N-(4-fluoro-2-methoxy-5-nitro-phenyl)-4-(1-
methylindol-3-yl)-pyrimidin-2-amine.

Some compounds of Formula (III) have the R’ group attached to the phenyl ring of
Formula (IIT) via a carbon atom of the R’ group. These compounds may be prepared by
reacting the appropriate organoboron compound (for example a boronate ester compound)
with the appropriate aryl bromide or aryl chloride compound. For example, the
organoboron compound may be (4,4,5,5-tetramethyl-1 3,2-dioxaborolan-2-y1)-R°>. These
intermediates provide a further aspect of the present invention.

Therefore, in a further aspect of the invention there is provided a compound of

Formula (V):
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wherein:

X 18 bromo or chloro;

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1A-1ndol-3-yl,

1-methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yl;

R’ is selected from hydrogen, chloro, methyl and cyano; and

R” is methoxy;
or a salt thereot.

In one embodiment for the compound of Formula (V), X 1s bromo.

In one embodiment for the compound of Formula (V), X 1s chloro.

In one embodiment there is provided Intermediate 145.

Therefore, in this case there is provided N-(4-bromo-2-methoxy-5-nitrophenyl)-4-
(1-methylindol-3-yl)pyrimidin-2-amine, or a salt thereof.

In one embodiment there is provided N-(4-bromo-2-methoxy-5-nitrophenyl)-4-(1-
methylindol-3-yl)pyrimidin-2-amine.

Advantageously, compounds of the present invention may be prepared by reaction
of a compound of Formula (II) with 3-chloropropanoyl chloride in the presence of a base
(for example an alkali metal carbonate base, for example potassium carbonate, in a suitable
solvent, for example acetone. An intermediate compound of Formula (VI) 1s thus formed,
which may be isolated as a solid (in free base form or as a salt), or it may be kept 1n
solution and treated with a base (for example an alkali metal hydroxide, for example
NaOH), to convert the compound of Formula (VI) to the corresponding compound of
Formula (I). Therefore, compounds of Formula (VI), and salts thereof are usetul chemical

intermediates in the formation of the compounds of Formula (I). Therefore, 1n a further

aspect of the invention there is provided a compound of Formula (VI):
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Cl
HN/<)
R3
e
s
N~ N
H >
R

(V1)

or a salt thereof, wherein G, R", R* and R’ are as defined herein.

In one embodiment there is provided the compound of Formula (VI), as shown
above, or a salt thereof, wherein:

G is selected from 4,5,6,7-tetrahydropyrazolo[1,5-a]pyridin-3-yl, 1H-1ndol-3-yl,

1-methyl-1H-indol-3-yl and pyrazolo[1,5-a]pyridin-3-yi;

R is selected from hydrogen, fluoro, chloro, methyl and cyano;

R’ is selected from methoxy and methyl; and

R3 is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethy!]-
(methyl)amino, [2-(methylamino)ethy!](methyl)amino, 5-methyl-2,5-diazaspiro[3.4joct-2-
yl, (3aR,6aR)-5-methylhexa-hydro-pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-
tetrahydropyridin-4-yl, 4-methylpiperizin-1-yl, 4-[2-(dimethylamino)-2-
oxoethyl]piperazin-1-yl, methyl[2-(4-methylpiperazin-1-yl)ethylJamino, methyl{2-
(morpholin-4-yl)ethyl]amino, 1-amino-1,2,3,6-tetrahydropyrdin-4-yl and 4-[(25)-2-
aminopropanoyl]piperazin-1-yl.

In a further embodiment, there is provided the compound of Formula (VI), as
shown above, or a salt thereof, wherein:

G is selected from 1H-indol-3-yl, 1-methyl-1H-indol-3-yl and pyrazolo[1,5-a]-

pyridin-3-yl;

R’ is selected from hydrogen, fluoro, chloro, methyl and cyano;

R’ is selected from methoxy and methyl; and

R’ is selected from (3R)-3-(dimethylamino)pyrrolidin-1-yl, (35)-3-(dimethyl-
amino)pyrrolidin-1-yl, 3-(dimethylamino)azetidin-1-yl, [2-(dimethylamino)ethyl |-
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(methyl)amino, 5-methyl-2,5-diazaspiro[3.4]oct-2-yl, (3aR,6aR)-5-methylhexa-hydro-
pyrrolo[3,4-b]pyrrol-1(2H)-yl, 1-methyl-1,2,3,6-tetrahydropyridin-4-yl, 4-methylpiperizin-
1-yl, 4-[2-(dimethylamino)-2-oxoethyl]piperazin-1-yl, methyl[2-(4-methylpiperazin-1-
yl)ethyl]amino, methyl[2-(morpholin-4-yl)ethyl]amino, 1-amino-1,2,3,6-tetrahydropyridin-
4-yl and 4-[(2S5)-2-aminopropanoyl]piperazin-1-yl.

In a further embodiment there 1s provided Intermediate 174, or a salt thereof.

Therefore, in this case, there is provided 3-chloro-N-[2-[2-dimethylaminoethyl-
(methyl)amino]-4-methoxy-5-[[4-(1-methylindol-3-yl)pyrimidin-2-yl]amino Jphenyl]-
propanamide, or a salt thereof.

In one embodiment there is provided 3-chloro-N-[2-[2-dimethylaminoethyl-
(methyl)amino]-4-methoxy-5-[[4-(1-methylindol-3-yl)pyrimidin-2-yl]Jamino]phenyl]-
propanamide.

Other intermediates are be usful in the preparation of some compounds of Formula
(I). Therefore, for example, in one embodiment there 1s provided Intermediate 170, or a
salt thereof. In a further embodiment there is provided Intermediate 171 or a salt thereof.
In a further embodiment there is provided Intermediate 172, or a salt thereof. In one
embodiment there is provided Intermediate 144, or a salt thereof.

According to a further aspect of the invention there is provided a pharmaceutical
composition, which comprises the compound of the Formula (I), or a pharmaceutically
acceptable salt thereof, as defined hereinbefore in association with a pharmaceutically-
acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (tor
example as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions,
dispersible powders or granules, syrups or elixirs), for topical use (for example as creams,
ointments, gels, or aqueous or oily solutions or suspensions), for administration by
inhalation (for example as a finely divided powder or a liquid aerosol), for administration
by insufflation (for example as a finely divided powder) or for parenteral administration
(for example as a sterile aqueous or oily solution for intravenous, subcutaneous,
intramuscular or intramuscular dosing or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures

using conventional pharmaceutical excipients, well known in the art. Thus, compositions

- intended for oral use may contain, for example, one or more colouring, sweetening,
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flavouring and/or preservative agents.

The compound of Formula (I) will normally be administered to a warm-blooded
animal at a unit dose within the range 5-5000 mg/m” body area of the animal, i.e.
approximately 0.1-100 mg/kg, and this normally provides a therapeutically-effective dose.
A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of
active ingredient. The daily dose will necessarily be varied depending upon the host
treated, the particular route of administration, and the severity of the illness being treated.

Accordingly the practitioner who is treating any particular patient may determine the

- optimum dosage.

In the context of the present specification, the term "therapy"” also includes |
"pr_ophylaxis"‘ unless there are specific indications to the contrary. The terms
"therapeutic" and "therapeutically"” should be construed accordingly.

As used herein, the term “treatment” is intended to have its normal. everyday |
meaning of dealing with a disease in order to entirely or partially relieve one, some or all

of its symptoms, or to correct or compensate for the underlying pathology.

~ Asused herein, the term “prophylaxis” is intended to have its normal everyday
meaning and includes primary prophylaxis to prevent the development of the disease and
secondary prophylaxis whereby the disease has already developed and the patient 1s
temporarily or permamently protected against exacerbation or worsening of the disease or
the development of new .symptoms associated with the disease.

As a result of its inhibitory activity against the L858R EGFR mutant, the T790M

EGFR mutant and the Exon19 deletion activating mutant, the compound of Formula (1),

and pharmaceutically acceptable salts thereof, are expected to be useful in the treatment of

" non-small cell lung cancer mediated alone or in part by EGFR mutant activity.
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It is envisaged that for the methods of treatment of cancer mentioned herein,
the compound of Formula (I) will be administered to a mammal, more particularly a human
being. Similarly, for the uses of the compound of Formula (I) for the treatment of cancer
mentioned herein, it 1s envisaged that the compound of Formula (I) will be administered to a

mammal, more particularly a human being.

According to another aspect of the invention, there 1s therefore provided the
compound of Formula (I) as defined hereinbefore, or a pharmaceutically acceptable salt

thereof, for use as a medicament.

According to a further aspect of the invention, there is provided the compound
of Formula (I) as defined hereinbefore, or a pharmaceuticaﬂy acceptable salt thereof, .for use
in the treatment of non-small cell lung cancer mediated through L858R EGFR mutant and/or
T790M EGFR and/or the Exon 19 deletionkactivating mutant.
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According to a further aspect of the invention, there is provided the use of the
compound of Formula (I) as defined hereinbefore, or a pharmaceutically acceptable salt
thereof, for the manufacture of a medicament for the treatment of non-small cell lung cancer

mediated through L858R EGFR mutant and/or T790M EGFR mutant and/or the Exon 19

deletion activating mutant.

The anti-cancer treatment described hereinbefore may be applied as a sole
therapy or may involve, in addition to the compound of the invention, conventional surgery or
radiotherapy or chemotherapy or immunotherapy. Such chemotherapy could be administered
concurrently, simultaneously, sequentially or separately to treatment with the compound of

the invention and may include one or more of the following categories of anti-tumour agents:-
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(1) antiproliferative/antineoplastic drugs and combinations thereof, as used 1n
medical oncology, such as alkylating agents (for example cis-platin, oxaliplatin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan, temozolamide and
nitrosoureas); antimetabolites (for example gemcitabine and antifolates such as
fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, methotrexate, cytosine
arabinoside, and hydroxyurea); antitumour antibiotics (for example anthracyclines like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin and mithramycin); antimitotic agents (for example vinca alkaloids like
vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and taxotere ;md
polokinase inhibitors); and topoisomerase inhibitors (for example epipodophyllotoxins like

etoposide and teniposide, amsacrine, topotecan and camptothecin);

(ii) cytostatic agents such as antioestrogens (for example tamoxifen,

fulvestrant, toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example
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