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able salt thereof, useful in therapy, in particular in the
treatment of a viral infection.
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PYRAZOLOI1,5-A]TRIAZIN-4-AMINE
DERIVATIVES USEFUL IN THERAPY

This application is a national phase of International Appli-
cation No. PCT/EP2016/063383 filed Jun. 10, 2016 and
published in the English language, which claims priority to
European Application No. 15173687.3 filed Jun. 24, 2015.

FIELD OF THE INVENTION
The present invention relates generally to novel com-

pounds having usefulness in therapy, in particular in the
treatment of conditions caused by certain viruses, such as

10

diabetes, cancer, neurodegenerative diseases such as

Alzheimer’s disease and amyotrophic lateral sclerosis.

More particularly the invention relates to pyrazolo[1,5-a]
triazin-4-amine derivatives having a usefulness in therapy.

BACKGROUND OF THE INVENTION

Pyrazolo[1,5-a] triazin-4-amine is a scaffold previously
used in medicinal chemistry and derivatives thereof are
known for their potent utility as corticotropin-releasing
factor receptor-1 (CRF1) antagonists which may be potential
anxiolytic and antidepressant drugs (for example Gilligan et
al (J. Med. Chem. 2009, 52, 3073-3083). Pexacerfont is a
pyrazolo[1,5-a]triazin-4-amine drug developed by Bristol-
Myers Squibb and acts as a CRF-1 antagonist which have
been tested clinically. The scaffold has also been described
as present in cyclin-dependent kinase inhibitors
(W02013128029), casein kinase inhibitors and DYRKI1A
kinase inhibitors (W02010103486) useful for treatment of
various diseases. The scaffold has further been described as
present in cannabinoid 1 receptor antagonists (J. Pharm.
Exp. Ther. (2010), 335(1), 103-113).

Similar scaffolds have been described as present in phos-
phatidylinositol 4-kinase (PI4K) inhibitors (McLeod et al
(ACS Med. Chem. Lett. 2013, 4(7), 585-589) and van der
Schaar et al (Antimicrobial Agents Chemother. 2013,
57(10), 4971-4981) and inhibitors of PI4K have shown to be
potent antivirals (Bianco et al, PLoS Pathogens, 2012, 8(3),
1-17; LaMarche et al, Antimicr. Agents and Chemother.
2012, 56(10), 5149-5156; Décor et al, Bioorg Med Chem
Lett. 2013, 23, 3841-7).

Pyrazolo[1,5-a] triazin-4-amine have been described as
PI4K inhibitors with antiviral potency in Mejdrova et al (J.
Med. Chem., 2015, 58 (9), pp 3767-3793).

There still remains a need for new therapeutically active
compounds.

SUMMARY OF THE INVENTION

A first aspect is a compound of formula (I)
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or a pharmaceutically acceptable salt thereof, wherein

W is CH, or CH,—CH,;

X is C or CH;

ring A is 5- or 6-membered carbocyclyl or 5- or 6-mem-
bered heterocyclyl;

m is an integer of from O to 3;

each R' is independently selected from C1-C6 alkyl
optionally substituted by one or more halogen, R*O, halo-
gen, RR*NC(0), R*C(O)N(RS), R70C(0), R*C(0)0, R°S
(0),, R°S(O),N(H), RM™C(0), RM7R'’N, —O and
R™R'*NS(0),; and

when m is at least 2, two R! attached to adjacent atoms of
ring A may form, together with the atoms to which they are
attached, a 5- or 6-membered heterocyclic or carbocyclic
rnng;

each R?, R?, R* R° RS, R7,R® R® R'° R!',R'? R'’ and
R' is independently selected from H and C1-C6 alkyl,
wherein any alkyl is optionally substituted by one or more
halogen;

R is selected from H, C1-C6 alkyl, R*°C(0), R*’OC(O),
and R'®*R*NC(0); and

each RS, RY, R*®, and R'® is independently selected
from H and C1-C6 alkyl, wherein any alkyl is optionally
substituted by one or more halogen.

In some embodiments of a compound of formula (I), W is
CH,, X is C, and ring A is phenyl or 5- or 6-membered
heteroaryl; e.g. W is CH,, X is C, and ring A is phenyl; or
Wis CH,, X is C, and ring A is 5- or 6-membered heteroaryl;
or W is CH,, X is C, and ring A is 6-membered heteroaryl;
or Wis CH,, X is C, and ring A is 5-membered heteroaryl.

A further aspect is a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use as an
inhibitor of phosphatidylinositol 4-kinase IIIf.

A further aspect is a compound of formula (I), or a
pharmaceutically acceptable salt thereof, for use in therapy.

A still further aspect is a pharmaceutical composition
comprising a compound of formula (I), or a pharmaceuti-
cally acceptable salt thereof, and optionally a pharmaceuti-
cally acceptable excipient.

A further aspect is a compound of formula (I), or a
pharmaceutically acceptable salt thercof, for use in the
treatment of a viral infection. In some embodiments, the
viral infection is a non-enveloped single-stranded (+) RNA
viral infection.

Still a further aspect is a compound of formula (I), or a
pharmaceutically acceptable salt thercof, for use in the
treatment of a neurodegenerative disease such as multiple
sclerosis, Parkinson’s disease, amyotrophic lateral sclerosis,
Alzheimer’s disease, Huntington’s disease, poliomyelitis,
encephalitis, meningitis, sepsis, cancer, paralysis, myocardi-
tis, diabetes, common cold, hand-foot-and-mouth disease,
herpangina, pleurodynia, diarrhea, mucocutaneous lesions,
respiratory illness, conjunctivitis, myositis, and chronic
fatigue syndrome.

The use of the compound of formula (I) or the pharma-
ceutically acceptable salt thereof for the preparation of a
pharmaceutical composition for the treatment of a disorder
as mentioned herein above also is provided, as well as a
method for the treatment of a disorder as mentioned herein
above by administration of a therapeutically effective
amount of a compound of formula (I) or a pharmaceutically
acceptable salt thereof to a mammal in need thereof.

DETAILED DESCRIPTION OF THE
INVENTION

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

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

“An effective amount” refers to an amount of a compound
that confers a therapeutic effect on the treated subject. The
therapeutic effect may be objective (i.e., measurable by
some test or marker) or subjective (i.e., subject gives an
indication of or feels an effect).

Unless otherwise stated or indicated, the term “C1-6
alkyl” denotes a straight or branched alkyl group having
from 1 to 6 carbon atoms. Examples of said C1-6 alkyl
include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-
butyl, sec-butyl, t-butyl and straight- and branched-chain
pentyl and hexyl.

Unless otherwise stated or indicated, the term “halogen”
(or “halo”) refers to fluorine (F), chlorine (Cl), or bromine
(Br).

A moiety of the type RR'NC(O) is a moiety of formula

A moiety of the type RC(O)N(R") is a moiety of formula

R\I(l/NE;'

A moiety of the type ROC(O) is a moiety of formula

A moiety of the type RC(O)O is a moiety of formula
R\"/oyf .
(6]
A moiety of the type RS(O), is a moiety of formula

(€]
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A moiety of the type RS(O),N(H) is a moiety of formula

A moiety of the type RC(O) is a moiety of formula

A moiety of the type RR'N is a moiety of formula

As used herein, the term “carbocyclyl” or “carbocyclic
ring” refers to a saturated or unsaturated (e.g. monounsatu-
rated or diunsaturated), non-aromatic or aromatic cyclic
moiety containing only carbon atoms in the ring.

Examples of non-aromatic carbocylyl are pentyl, hexyl or
hexenyl, while phenyl is an example of aromatic carbocy-
clyl.

The term “heterocyclyl” (or “heterocyclic ring”) refers to
a saturated or unsaturated, aromatic or non-aromatic cyclic
moiety containing not only carbon atoms, but also at least
one other atom in the ring, e.g. selected from nitrogen (N),
sulphur (S) and oxygen (O), in particular N and O.

When non-aromatic, the heterocyclyl e.g. may be piper-
idinyl, or 1,2,3,4-tetrahydropyridinyl. Other examples of
non-aromatic heterocyclyl include morpholinyl, pyrrolidi-
nyl, piperazinyl, tetrahydrothienyl, and tetrahydrofuryl.

When aromatic, the heterocyclyl also may be referred to
as “heteroaryl”, which refers to an aromatic ring containing
at least one ring heteroatom, such as furyl, isoxazolyl,
isothiazolyl, imidazolyl, pyridyl, pyrrolyl, pyrazolyl, pyrim-
idinyl, pyridazinyl, pyrazinyl, oxadiazolyl, oxazolyl, thie-
nyl, thiadiazolyl, thiazolyl, triazolyl, and tetrazolyl.

The term “aromatic”, as used herein, refers to an unsatu-
rated cyclic moiety that has an aromatic character, while the
term “‘non-aromatic”, as used herein, refers to a cyclic
moiety, that may be saturated or unsaturated, e.g. polyun-
saturated, but that does not have an aromatic character.
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The term “phenyl” refers to a moiety of formula C;Hs—,
ie.;

The term “benzyl” refers to a moiety of formula
C.H,CH,—, ie.;

A “methylenedioxy biradical” is a biradical of formula
—OCH,0—.

An “ethylenedioxy biradical” is a biradical of formula
—OCH,CH,0—.

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

An “effective amount” refers to an amount of a compound
that confers a therapeutic effect on the treated subject. The
therapeutic effect may be objective (i.e., measurable by
some test or marker, e.g. no measurable virus titre in a
biological sample from the treated subject) or subjective
(i.e., subject gives an indication of or feels an effect).

A “non-enveloped single-stranded (+) RNA viral infec-
tion” refers to an infection with a non-enveloped single-
stranded (+) RNA virus.

A “non-enveloped virus” is a virus lacking viral envelope.

A “single-stranded (+) RNA virus” is a virus having
genetic material which is single-stranded RNA and which
RNA can be immediately translated to viral protein by the
cell infected by the virus.

The term “mammal” refers to a human or any mammalian
animal, e.g. a primate, a farm animal, a pet animal, or a
laboratory animal. Examples of such animals are monkeys,
cows, sheep, goats, horses, pigs, dogs, cats, rabbits, mice,
rats etc. Preferably, the mammal is a human. In some
embodiments, however, the mammal is an animal, e.g. a
farm animal, such as a cow, sheep, goat, horse, or pigs. In
some other embodiments, the animal is a pet, e.g. a dog, a
cat or a rabbit.

The term “excipient” refers to pharmaceutically accept-
able chemicals, such as known to those of ordinary skill in
the art of pharmacy to aid the administration of the medici-
nal agent. It a compound that is useful in preparing a
pharmaceutical composition, generally safe, non-toxic and
neither biologically nor otherwise undesirable, and includes
excipients that are acceptable for veterinary use as well as
human pharmaceutical use. Exemplary excipients include
binders, surfactants, diluents, disintegrants, antiadherents,
and lubricants.
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Herein below, any reference to a compound of formula (I)
or a compound of the invention, should be construed as
referring to a compound for use according to the invention,
as defined in the claims.

In a compound of formula (I)

@

7
N
fciie
H
AX—W—N4< N
\N /

4<

as defined herein above, W is CH, or CH,CH,. In some
embodiments, W is CH,. In some other embodiments, W is
CH,CH,.

Inring A, the moiety X is C or CH. X is CH when attached
to the two adjacent atoms in the ring by only single bonds,
such as in cyclohexyl or tetrahydrofuryl, and X is C when X
is attached by a double bond to an adjacent atom in the ring,
such as in phenyl or cyclohexen-1-yl.

The ring A is 5- or 6-membered carbocyclyl or 5- or
6-membered heterocyclyl. In some embodiments, ring A is
5- or 6-membered carbocyclyl or 5- or 6-membered het-
eroaryl. In some embodiments, ring A is 5- or 6-membered
carbocyclyl. In some embodiments, when A is 5- or 6-mem-
bered carbocyclyl, it more particularly is 6-membered car-
bocyclyl, e.g hexyl or phenyl, in particular phenyl.

In some embodiments, e.g. when ring A is phenyl, ring A
is substituted by 1-3 moieties R', e.g. 1 or 2 moieties R', or
1 moiety R* (i.e. mis 1-3, mis 1 or 2, or m is 1). In some
other embodiments, e.g. when ring A is phenyl, m is 0, 1 or
2,e.g. mis Oor 1.

In some embodiments, when ring A is phenyl and m is an
integer of from 1 to 3, e.g. m is 1 or 2, at least one R is in
meta position. In some embodiments, when ring A is phenyl,
m is 1, and R* is in meta position.

In some particular embodiments, when ring A is phenyl
and m is an integer of from 1 to 3, e.g. m is 1 or 2, and least
one R! is in meta position, said R' in meta position is
R®S(0),, wherein R® is as defined herein, e.g. R® is C1-C3
alkyl, or R® is methyl. In some of these embodiments, m is
1. Furthermore, in some of these embodiments, W is CH,;
eg. mis 1 and W is CH,.

Thus, in some particular embodiments of a compound of
formula (1), ring A is phenyl substituted in meta position, e.g.
with a moiety R°S(0),; mis 1, 2 or 3; e.g. m is 1 or 2; or
m is 1; and W is CH,.

In some embodiments, when ring A is phenyl and m is an
integer of from 1 to 3, at least one R is in para position.
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In some embodiments, the compound of formula (I) may
be represented by formula (Ia)

(Ia)

R! N7
( )m-l \

9
RI@W—MN %

wherein m is 1, 2 or 3, and W and each R! are as defined
herein.

When m is 1, the compound of formula (Ia) may be
represented by formula (Ib)

(Ib)

)
AL <

wherein W and R are as defined herein.
In some embodiments of a compound of formula (Ib), W
is CH, and the compound may be represented by formula

(Ie)

(e)

O

NZ

\
\_ [
N

Rl@_/ N4<

wherein R' is as defined herein.

In some other embodiments of a compound of formula (I),
ring A is 5- or 6-membered heterocyclyl. When ring A is
heterocyclyl, said heterocyclyl may contain 1, 2, 3 or 4
heteroatoms, e.g. 1, 2 or 3 heteroatoms, or 1 or 2 heteroa-
toms, e.g. 1 heteroatom, each heteroatom being indepen-
dently selected from N, O and S, e.g. from O and S.

In some embodiments, when ring A is 5- or 6-membered
heterocyclyl, it more particularly is S-membered heterocy-
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clyl. In some other embodiments, when ring A is 5- or
6-membered heterocyclyl, it more particularly is 6-mem-
bered heterocyclyl. In some embodiments, when ring A is 5-
or 6-membered heterocyclyl, said heterocyclyl is aromatic,
i.e. ring A is 5- or 6-membered heteroaryl. In some embodi-
ments, ring A is S5-membered heteroaryl. In some other
embodiments, ring A is 6-membered heteroaryl.

In some embodiments, ring A is S-membered heteroaryl
containing one or more heteroatoms, e.g. 1-3 heteroatoms;
or 1 or 2 heteroatoms, of which at least one is N; e.g. ring
A is pyrazolyl, oxazolyl, thiazolyl, thienyl or furyl.

In some embodiments, ring A is S-membered heteroaryl
containing 2 heteroatoms, of which at least one is N, e.g.
ring A is pyrazolyl.

In some embodiments, ring A is S-membered heteroaryl
containing one heteroatom selected from O and S, i.e. ring
A is thienyl or furyl, e.g. 2-thienyl or 2-furyl.

In some embodiments, ring A is 5-membered heteroaryl,
and m is an integer of from 0 to 3, or from 0 to 2, e.g. m is
0 or 1. For example, in some embodiments, ring A is
pyrazolyl, e.g. 1H-pyrazol-3-yl;mis 1,2 or 3, e.g. mis 1 or
2,ormis 1, and at least one R! is attached to a ring nitrogen.
For example, in some embodiments, ring A, substituted by
one R!, is selected from 1-C,-C, alkyl-1H-pyrazol-3-yl, or
1-C1-C3 alkyl-1H-pyrazol-3-yl, in particular 1-methyl-1H-
pyrazolyl-3yl, and is optionally substituted by one or two
further R, e.g. one further R', or is substituted by no further
R, i.e. m is 1. In some of these embodiments, W is CH,.

In some embodiments, ring A is 6-membered heteroaryl.
When ring A is 6-membered heteroaryl, said heteroaryl e.g.
may be selected from pyridinyl, pyrimidinyl, or pyridazinyl,
e.g. from pyridyl (also termed pyridinyl), i.e. pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, in particular it may be pyridin-4-
yl.

In some embodiments, e.g. of a compound of formula (If)
as defined herein below, ring A is pyridin-3-yl or pyridin-
4-yl. In some embodiments, ring A is pyridin-3-yl, e.g. ring
Ais pyridin-3-yland mis 0, 1 or 2, e.g. m is O or 1. In some
embodiments, ring A is pyridin-3-yl, mis 1, and R' is in para
position; e.g. ring A is pyridin-3-yl, m is 1, and R* is in para
position and is R®O.

In some other embodiments, ring A is selected from 5- or
6-membered carbocyclyl, in particular 6-membered, carbo-
cyclyl, such as phenyl and hexyl, and from 5- or 6-mem-
bered heterocyclyl containing one heteroatom only, e.g.
tetrahydrofuryl, thienyl, furyl, and pyridyl.

In some other embodiments, ring A is phenyl or 5- or
6-membered heteroaryl. In some other embodiments, ring A
is phenyl or S-membered heteroaryl. In still other embodi-
ments, ring A is phenyl or 6-membered heteroaryl.

In some embodiments, ring A is phenyl, said phenyl
having a substituent R" in para position, and optionally being
substituted by 1 or 2 further moieties R'; or ring A is
6-membered heteroaryl having a heteroatom, e.g. nitrogen
(N), in para position, said heteroaryl optionally being sub-
stituted by 1, 2 or 3 moieties R* and said heteroaryl option-
ally containing one or more further heteroatoms (e.g. N), e.g.
1 or 2 further N; or ring A is 6-membered heteroaryl having
N*(O7) in para position, said heteroaryl optionally being
substituted by 1, 2 or 3 moieties R' and said heteroaryl
optionally containing one or more further heteroatoms, e.g.
1 or 2 further N.

In some embodiments, ring A is phenyl having a substitu-
ent R' in para position, said phenyl optionally being substi-
tuted by 1 or 2 further moieties R'; or ring A is 6-membered
heteroaryl having a heteroatom, e.g. nitrogen (N), in para
position, said heteroaryl optionally being substituted by 1, 2
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or 3 moieties R' and said heteroaryl optionally containing
one or more further heteroatoms (e.g. N), e.g. 1 or 2 further
N.

In some embodiments, the compound of formula (I) may
be one represented by formula (Id)

d)

NZ

<I|<1>m.1 \N /

wherein m is 1, 2, or 3, e.g. m is 1 or 2, in particular m
is 1; B is N, N*(O7) or CR', and W and each R' are as
defined herein; e.g. W is CH,,.

In some embodiments of a compound of formula (Id), B
is N or N*(O7), in particular B is N.

In some embodiments, B is N, i.e. the compound may be
represented by formula (Ie)

(Ie)
6]

1 N /
Ry \

[
| N
N®7w—§4<\N4<N

wherein m is 1, 2, or 3, e.g. m is 1 or 2, in particular m
is 1; and W and each R* are as defined herein; e.g. W is CH,.

In a compound of formula (I), m denotes the number of
moieties R* attached to ring A, and is an integer of from 0
to 3. In some embodiments, m is an integer of from 1 to 3,
e.g. mis 1 or 2. In some other embodiments, m is an integer
of from 0 to 2, e.g. m is 0 or 1. In some embodiments, m is
1.

In a compound of formula (I), each R! is independently
selected from C1-C6 alkyl optionally substituted by one or
more halogen, R?0, halogen, R*’R*NC(0), R°C(O)N(RS),
R70OC(0), R¥C(O)O, RS(0),, R'°S(0),N(H), R'C(0),
R!?R'*N, ~O and RR'*NS(0),; and when m is at least 2,
two R! attached to adjacent atoms of ring A may form,
together with the atoms to which they are attached, a 5- or
6-membered heterocyclic or carbocyclic ring.

In some embodiments, each R' is independently selected
from C1-C6 alkyl optionally substituted by one or more
halogen, R?O, halogen, R*R*NC(0), R°’C(O)N(R?®), R"OC
(0), RE®C(0)0, R°S(0),, R°S(O),N(H), RM"™C(0),
R'?R**N, and R"*R*’NS(0),; and when m is at least 2, two
R! attached to adjacent atoms of ring A may form, together
with the atoms to which they are attached, a 5- or 6-mem-
bered heterocyclic or carbocyclic ring.

10

15

20

25

30

35

40

45

50

55

60

65

10

In some embodiments, each R' is independently selected
from C1-C6 alkyl, RO, halogen, R°C(O)N(RS), R°S(0),,
R'°S(0),N(H), ~O, and R*R'*NS(0),.

When R! is C1-C6 alkyl, said alkyl e.g. may be selected
from C1-C4 alkyl, e.g. C1-C3 alkyl, such as methyl, ethyl
and isopropyl.

In the moieties R?0, R*R*NC(0), R°C(O)N(R®), R’0OC
(0), R®*C(0)O, R°S(0),, R!I°S(O),N(H), RM"™C(0),
R'?R**N, and R™R'’NS(O),; each one R?, R*, R* R, R
R’, R®, R®, R'°, R, R'*, R"® and R'* is independently
selected from H and C1-C6 alkyl. In some embodiments,
eachone of R?, R*, R* R, R%,R7, R®, R°, R'°, R}, R'?, R"?
and R'* is independently selected from H and C1-C4 alkyl,
e.g. from H and C1-C3 alkyl, or from H, methyl and ethyl,
in particular from H and methyl.

In some other embodiments, each one of R? R? R* R°,
RS R7,R® R% R'°, R, R'?, R'? and R'* is independently
selected from C1-C6 alkyl, e.g. from C1-C4 alkyl, from
C1-C3 alkyl, or from methyl and ethyl, in particular from
methyl.

In some embodiments, in the moiety R°’C(O)N(R®), R is
as defined herein above, and R® is H.

In the moiety RR'*NS(0),, R'* is as defined herein
above, e.g. R"*is H or CH,, or R** is H, and R*’ is selected
from H, C1-C6 alkyl, R'C(0), R*7OC(0), and R**R'’NC
(0). In some embodiments, R*> is selected from H and
C1-C6 alkyl, e.g. from H and C1-C4 alkyl, or from H and
C1-C3 alkyl, such as H and CH;. In some other embodi-
ments, R*? is selected from C1-C6 alkyl, R**C(O), R'’OC
(0), and R*®R'’NC(0), e.g. from R'°C(0), R'"OC(0), and
RISRPNC(0).

In any of R'°C(0), RY70OC(0), and R*™®R'’NC(0), each
one of R'¢, RY”, R'®, and R'? is independently selected from
H and C1-C6 alkyl, e.g. from H and C1-C4 alkyl, or from H
and C1-C3 alkyl, such as H and CHj;. In some embodiments,
each one of R'%, R'7, R'®, and R'® is independently selected
from C1-C6 alkyl, e.g. from C1-C4 alkyl, or from C1-C3
alkyl, e.g. each is CHj;.

When R' is halogen, said halogen e.g. may be selected
from F, Cl and Br. In some embodiments, when R!' is
halogen, said halogen is F or Cl, in particular Cl. In some
other embodiments, when R' is halogen, said halogen is F.

When R! is an alkyl moiety or comprises an alkyl moiety,
any such alkyl moiety may be substituted by one or more
halogen, in particular one or more F.

When any R' is ~O, said ~O preferably is attached to a
nitrogen atom in ring A, i.e. ring A is nitrogen-containing
heterocyclyl.

In some embodiments, when m is at least 2, e.g. m is 2,
two R! attached to adjacent atoms of the ring A form,
together with the atoms to which they are attached, a 5- or
6-membered heterocyclic or carbocyclic ring, e.g. a 5- or
6-membered heterocyclic ring, such as a 5- or 6-membered
ring containing one or two oxygen atoms. For example, two
R! attached to adjacent atoms of ring A may form together
a methylenedioxy biradical or an ethylenedioxy biradical.

In some embodiments, when two R attached to adjacent
atoms of the ring A form, together with the atoms to which
they are attached, a 5- or 6-membered heterocyclic or
carbocyclic ring, said ring is a 5-membered heterocyclic
ring, e.g. 1,3-dioxole or 1,3-dioxolane.

It should be realized that features of the various embodi-
ments described herein may be freely combined within the
scope of the present invention, unless mutually incompat-
ible, or unless otherwise specified.



US 10,407,429 B2

11

For example, in some embodiments, wherein W is CH,,
the compound is as represented by formula (If)

I
\O
O
N 7z \
R! \ /
Ry \
A X/\§~<\ N
N%
wherein
Xis C;

ring A is phenyl or 5- or 6-membered heteroaryl;

m is an integer of from 0 to 3; e.g. from 0 to 2; or m is
Oorl:

and each R! is as defined herein above.

In some embodiments of a compound of formula (If),
each R! is independently selected from C1-C6 alkyl option-
ally substituted by one or more halogen, RO, halogen,
R°C(O)N(R®), R°S(0),, R'°S(O),N(H), and R'"“R'?
NS(O),; and when m is at least 2, two R' attached to
adjacent atoms of ring A may form, together with the atoms
to which they are attached, a 5- or 6-membered heterocyclic
or carbocyclic ring, e.g. a 5- or 6-membered saturated or
mono-unsaturated heterocyclic or carbocyclic ring, in par-
ticular a ring formed by methylenedioxy biradical or an
ethylenedioxy biradical attached to adjacent atoms of ring A;

each R, R® R® R’ R'°, and R'™ is independently
selected from H and C1-C6 alkyl, wherein any alkyl is
optionally substituted by one or more halogen;

R*? is selected from H, C1-C6 alkyl, R'®C(0), R1"0OC(0),
and R**RNC(0); and

each R'S, R, R'®, and R is independently selected
from H and C1-C6 alkyl, wherein any alkyl is optionally
substituted by one or more halogen.

In some of these embodiments, each R is independently
selected from C1-C6 alkyl optionally substituted by one or
more halogen, R®O, halogen, R°*C(O)N(R®), R°S(0),, R'°S
(O),N(H), and R™R'*NS(0),; and when m is at least 2, two
R! attached to adjacent atoms of ring A may form, together
with the atoms to which they are attached, a 5- or 6-mem-
bered heterocyclic or carbocyclic ring, e.g. a 5- or 6-mem-
bered saturated or mono-unsaturated heterocyclic or carbo-
cyclic ring, in particular a ring formed by methylenedioxy
biradical or an ethylenedioxy biradical attached to adjacent
atoms of ring A;

each R?, R® R R’ R'°, and R'™ is independently
selected from H and C1-C6 alkyl, wherein any alkyl is
optionally substituted by one or more halogen; and

R'? is selected from H and C1-C6 alkyl, and

wherein any alkyl is optionally substituted by one or more
halogen.

In the above embodiments, any C1-C6 alkyl preferably is
C1-C3 alkyl, e.g. C1-C2 alkyl, in particular CH;.

Moreover, when any alkyl is substituted by one or more
halogen, each such halogen preferably is F. For example, in
some embodiments of a compound of formula (If), each R!
is selected from F, Cl, CF;, CH;, CH;C(O)NH, CH,0,
CH,S(0),, NH,S(0),, OH, CH;S(O),NH, and CH,NHS
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(O),, or two R*, attached to adjacent atoms of ring A, form
together a methylenedioxy biradical.

In some of these embodiments, when ring A is phenyl, m
is an integer of from 1 to 3, e.g. from 1 to 2, in particular m
is 1; and when ring A is heteroaryl, m is an integer of from
0to2,eg misOorl.

In some embodiments of a compound of formula (If), ring
A is phenyl and m is 1 or 2, or A is 5- or 6-membered
heteroaryl and m is O or 1.

In some embodiments, ring A is phenyl or 5- or 6-mem-
bered heteroaryl and m is O or 1. In some of these embodi-
ments, ring A is phenyl. In some other of these embodi-
ments, ring A is 5- or 6-membered heteroaryl. In some of
these embodiments, ring A is 6-membered heteroaryl. In
some other of these embodiments, ring A is 5-membered
heteroaryl.

In some embodiments of a compound of formula (I), e.g.
a compound of formula (If), ring A is selected from phenyl,
pyridyl, thienyl, furyl, pyrazolyl, oxazolyl, pyridmidinyl,
and pyridazinyl.

In some embodiments of a compound of formula (I), e.g.
a compound of formula (If), ring A is phenyl. In some other
of these embodiments, when ring A is S-membered het-
eroaryl, it more particularly is selected from thienyl, furyl,
pyrazolyl, and oxazolyl.

In some embodiments of a compound of formula (I), e.g.
a compound of formula (If), when ring A is 6-membered
heteroaryl, it more particularly is selected from 6-membered
heteroaryl containing one or more nitrogen atoms in the ring,
eg. 1 or 2 N, eg ring A is selected from pyridinyl,
pyridmidinyl, and pyridazinyl.

The compounds of the invention may be readily synthe-
sized by the person of ordinary skill e.g. by following the
general procedure outlined in Reaction Scheme 1.

Reaction Scheme 1
N
4

AcOFEt
Na

_—
(0] Step-1

NH,NH,+HCI
_—
o) Step-2
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-continued

N/ \
(R /

N
_ _H
(D = %
[¢Y)

The compounds may also be synthesized using methods
similar to those described in Mejdrova et al (J. Med. Chem.,
2015, 58 (9), pp 3767-3793) or Long et al (J. Org. Chem.,
2015, 80, 4716-4721).

The compounds of formula (I) also may be transformed
into suitable, pharmaceutically acceptable salts. The term
pharmaceutically acceptable salt of a compound refers to a
salt that is pharmaceutically acceptable, as defined herein,
and that possesses the desired pharmacological activity of
the parent compound. Pharmaceutically acceptable salts
include acid addition salts formed with inorganic acids, e.g.
hydrochloric acid, hydrobromic acid, sulphuric acid, nitric
acid, phosphoric acid; or formed with organic acids, e.g.
acetic acid, benzenesulfonic acid, benzoic acid, camphor-
sulfonic acid, citric acid, ethanesulfonic acid, fumaric acid,
glucoheptonic acid, gluconic acid, glutamic acid, glycolic
acid, hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid,
lactic acid, maleic acid, malic acid, malonic acid, mandelic
acid, methanesulfonic acid, muconic acid, 2-naphthalene-
sulfonic acid, propionic acid, salicylic acid, succinic acid,
tartaric acid, p-toluenesulfonic acid, trimethylacetic acid,
etc.

In the preparation of acid addition salts, preferably such
acid are used which form suitably therapeutically acceptable
salts. Examples of such acids are hydrohalogen acids, sul-
furic acid, phosphoric acid, nitric acid, aliphatic, alicyclic,
aromatic or heterocyclic carboxylic or sulfonic acids, such
as formic acid, acetic acid, propionic acid, succinic acid,
glycolic acid, lactic acid, malic acid, tartaric acid, citric acid,
ascorbic acid, maleic acid, hydroxymaleic acid, pyruvic
acid, p-hydroxybenzoic acid, embonic acid, methanesulfo-
nic acid, ethanesulfonic acid, hydroxyethanesulfonic acid,
halogenbenzenesulfonic acid, toluenesulfonic acid or naph-
thalenesulfonic acid.

Whenever a chiral carbon is present in a chemical struc-
ture, it is intended that all stereoisomers associated with that
chiral carbon are encompassed by the structure, unless
otherwise specified. Using the Cahn-Ingold-Prelog RS nota-
tional system, any asymmetric carbon atom may be present
in the (R)- or (S)-configuration, and the compound may be
present as a mixture of its stereoisomers, e.g. a racemic
mixture, or one stereoisomer only.

The present invention includes pharmaceutical composi-
tions comprising at least one compound of formula (I), or an
individual isomer, racemic or non-racemic mixture of iso-
mers or a pharmaceutically acceptable salt thereof, together
with at least one pharmaceutically acceptable excipient, e.g.
a carrier, and optionally other therapeutic and/or prophylac-
tic ingredients.

A pharmaceutical composition according to the invention
may be for topical (local) or systemic administration, e.g. for
enteral administration, such as rectal or oral administration,
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or for parenteral administration to a mammal (especially a
human), and comprises a therapeutically effective amount of
a compound according to the invention or a pharmaceuti-
cally acceptable salt thereof, as active ingredient, in asso-
ciation with a pharmaceutically acceptable excipient, e.g. a
pharmaceutically acceptable carrier. The therapeutically
effective amount of the active ingredient is as defined herein
above and depends e.g. on the species of mammal, the body
weight, the age, the individual condition, individual phar-
macokinetic data, the disease to be treated and the mode of
administration.

For enteral, e.g. oral, administration, the compounds of
the invention may be formulated in a wide variety of dosage
forms. The pharmaceutical compositions and dosage forms
may comprise a compound or compounds of the present
invention or pharmaceutically acceptable salt(s) thereof as
the active component. The pharmaceutically acceptable car-
riers may be either solid or liquid. Solid form preparations
include powders, tablets, pills, lozenges, capsules, cachets,
suppositories, and dispersible granules. A solid carrier may
be one or more substances which may also act as diluents,
flavouring agents, solubilizers, lubricants, suspending
agents, binders, preservatives, tablet disintegrating agents,
or an encapsulating material. In powders, the carrier gener-
ally is a finely divided solid which is a mixture with the
finely divided active component. In tablets, the active com-
ponent generally is mixed with the carrier having the nec-
essary binding capacity in suitable proportions and com-
pacted in the shape and size desired. Suitable carriers
include but are not limited to magnesium carbonate, mag-
nesium stearate, talc, sugar, lactose, pectin, dextrin, starch,
gelatine, tragacanth, methylcellulose, sodium carboxymeth-
ylcellulose, a low melting wax, cocoa butter, and the like.
The formulation of the active compound may comprise an
encapsulating material as carrier, providing a capsule in
which the active component, with or without carriers, is
surrounded by a carrier, which is in association with it.

Other forms suitable for oral administration include liquid
form preparations including emulsions, syrups, elixirs, aque-
ous solutions, aqueous suspensions, or solid form prepara-
tions which are intended to be converted shortly before use
to liquid form preparations. Emulsions may be prepared in
solutions, for example, in aqueous propylene glycol solu-
tions or may contain emulsifying agents, for example, such
as lecithin, sorbitan monooleate, or acacia. Aqueous solu-
tions can be prepared by dissolving the active component in
water and adding suitable colorants, flavors, stabilizers, and
thickening agents. Aqueous suspensions can be prepared by
dispersing the finely divided active component in water with
viscous material, such as natural or synthetic gums, resins,
methylcellulose, sodium carboxymethylcellulose, and other
well-known suspending agents. Solid form preparations
include solutions, suspensions, and emulsions, and may
contain, in addition to the active component, colorants,
flavors, stabilizers, buffers, artificial and natural sweeteners,
dispersants, thickeners, solubilising agents, and the like.

Exemplary compositions for rectal administration include
suppositories which can contain, for example, a suitable
non-irritating excipient, such as cocoa butter, synthetic glyc-
eride esters or polyethylene glycols, which are solid at
ordinary temperatures, but liquefy and/or dissolve in the
rectal cavity to release the drug.

The compounds of the invention also may be adminis-
tered parenterally, e.g. by inhalation, injection or infusion,
e.g. by intravenous, intraarterial, intraosseous, intramuscu-
lar, intracerebral, intracerebroventricular, intrasynovial,

25

40

45

16

intrasternal, intrathecal, intralesional, intracranial, intracu-
taneous and subcutaneous injection or infusion.

Thus, for parenteral administration, the pharmaceutical
compositions of the invention may be in the form of a sterile
injectable or infusible preparation, for example, as a sterile
aqueous or oleaginous suspension. This suspension may be
formulated according to techniques known in the art using
suitable dispersing or wetting agents (e.g., Tween 80), and
suspending agents. The sterile injectable or infusible prepa-
ration may also be a sterile injectable or infusible solution or
suspension in a non-toxic parenterally acceptable diluent or
solvent. For example, the pharmaceutical composition may
be a solution in 1,3-butanediol. Other examples of accept-
able vehicles and solvents that may be employed in the
compositions of the present invention include, but are not
limited to, mannitol, water, Ringer’s solution and isotonic
sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending
medium. For this purpose, any bland fixed oil may be
employed including synthetic mono- or diglycerides. Fatty
acids, such as oleic acid and its glyceride derivatives are
useful in the preparation of injectables, as are natural phar-
maceutically acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain
alcohol diluent or dispersant.

Solutions for parenteral use also may contain suitable
stabilizing agents, and if necessary, buffer substances. Suit-
able stabilizing agents include antioxidizing agents, such as
sodium bisulfate, sodium sulfite or ascorbic acid, either
alone or combined, citric acid and its salts and sodium
EDTA. Parenteral solutions may also contain preservatives,
such as benzalkonium chloride, methyl- or propyl-paraben,
and cholorobutanol.

For inhalation or nasal administration, suitable pharma-
ceutical formulations are as particles, aerosols, powders,
mists or droplets, e.g. with an average size of about 10 pm
in diameter or less. For example, compositions for inhalation
may be prepared as solutions in saline, employing benzyl
alcohol or other suitable preservatives, absorption promoters
to enhance bioavailability, fluorocarbons, and/or other solu-
bilising or dispersing agents known in the art.

The pharmaceutical compositions of the invention also
may be administered topically, to the skin or to a mucous
membrane. For topical application, the pharmaceutical com-
position may be e.g. a lotion, a gel, a paste, a tincture, a
transdermal patch, a gel for transmucosal delivery.

The composition may be formulated as a suitable oint-
ment containing the active components suspended or dis-
solved in a carrier. Carriers for topical administration of the
compounds of this invention include, but are not limited to,
mineral oil, liquid petroleum, white petroleum, propylene
glycol, polyoxyethylene polyoxypropylene compound,
emulsifying wax and water.

Alternatively, the pharmaceutical composition may be
formulated as a suitable lotion or cream containing the
active compound suspended or dissolved in a carrier. Suit-
able carriers include, but are not limited to, mineral oil,
sorbitan monostearate, polysorbate 60, cetyl esters wax,
cetaryl alcohol, 2-octyldodecanol, benzyl alcohol and water.

The pharmaceutical compositions of this invention may
also be topically applied to the lower intestinal tract by rectal
suppository formulation or in a suitable enema formulation.

Suitable pharmaceutical excipients, e.g. carriers, and
methods of preparing pharmaceutical dosage forms are
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described in Remington’s Pharmaceutical Sciences, Mack
Publishing Company, a standard reference text in art of drug
formulation.

The pharmaceutical compositions may comprise from
approximately 1% to approximately 95%, preferably from
approximately 20% to approximately 90% of a compound of
formula (I), together with at least one pharmaceutically
acceptable excipient.

In general, the compounds of the invention will be admin-
istered in a therapeutically effective amount by any of the
accepted modes of administration for agents that serve
similar utilities. Suitable daily dosages typically ranges from
1 to 1000 mg, e.g. 1-500 mg daily, or 1-50 mg daily,
depending upon numerous factors such as the severity of the
disease to be treated, the age and relative health of the
patient, the potency of the compound used, the route and
form of administration, and the indication towards which the
administration is directed, etc. One of ordinary skill in the art
of treating such diseases will be able, without undue experi-
mentation and in reliance upon personal knowledge and the
disclosure of this application, to ascertain a therapeutically
effective amount of the compounds of the present invention
for a given disease. Compounds of the invention may be
administered as pharmaceutical formulations including
those suitable for enteral or parenteral administration. The
preferred manner of administration is generally oral using a
convenient daily dosage regimen which can be adjusted
according to the degree of affliction.

The compound of the present invention is contemplated as
useful for the treatment of diseases caused by RNA viral
infection in a mammal, e.g. non-enveloped single-stranded
(+) RNA viral infection, in particular diseases caused by
picornaviruses, which is either a human or animal, but
preferably a human. The picomavirus e.g. may be a Pare-
chovirus (e.g. Ljungan or Parecho), a Cardiovirus (e.g.
EMCYV or Theiler’s virus), Enterovirus (e.g. EV, Coxsackie,
Polio, Rhino) or a hepatovirus. For veterinary use, the
picornavirus may be e.g. an Aphthovirus or a Teschovirus.

In some embodiments, the viral disease is one linked to or
caused by an enterovirus, a coxsackie virus; or a polio virus.

In some embodiments, the viral disease is one linked to or
caused by an enterovirus. In some embodiments, the viral
disease is one linked to or caused by a coxsackie virus. In
some embodiments, the viral disease is one linked to or
caused by a polio virus.

Diseases that are considered to be linked to, caused by, or
otherwise associated with virus infection, e.g. by picoma-
viruses, are e.g. neurodegenerative diseases such as multiple
sclerosis, Parkinson’s disease, amyotrophic lateral sclerosis,
Alzheimer’s disease, Huntington’s disease, poliomyelitis,
encephalitis, meningitis, sepsis, cancer, paralysis, myocardi-
tis, diabetes, common cold, hand-foot-and-mouth disease,
herpangina, pleurodynia, diarrhea, mucocutaneous lesions,
respiratory illness, conjunctivitis, myositis, and chronic
fatigue syndrome.

The present invention consequently also includes a com-
pound of formula (I) for use in the treatment of any of the
above mentioned conditions, as well as the use of a com-
pound of formula (I) in the manufacturing of a medicament
for the treatment of any of the above mentioned conditions
and a method of treatment of any of the above mentioned
conditions, by administering to an animal or human in need
thereof, a compound of formula (I).

The invention is further illustrated by some non-limiting
examples.
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EXAMPLES

A number of compounds of the inventions (Examples
1-32) were synthesized by following the general procedure
illustrated in Reaction Scheme 1, as described herein below:

Step-1

To a solution of 1 (10.0 g, 56.4 mmol) in ethyl acetate
(200 mL) was added sodium metal (2.6 g, 112.8 mmol)
portion wise at 0-5° C. under nitrogen atmosphere. The
reaction mixture was stirred at room temperature for 6 h. The
progress of the reaction was monitored by TLC. After
completion, the reaction mixture was cooled to 0-5° C.,
quenched with methanol (50 ml) and the solvent was
evaporated under pressure. The resultant solid was dissolved
in water (100 mL) and washed with toluene (2x100 mL.).
The aqueous solution was acidified with acetic acid (pH 4 to
5) and extracted with dichloromethane (3x100 mL.). The
combined organic layer was washed with water, brine, dried
over sodium sulphate, filtered and concentrated under
reduced pressure. The crude material was purified by recrys-
tallization using ethyl acetate and hexane to afford 2 (9.5 g,
76.8%) as pale brown solid.

Step-2

To a solution of 2 (9.0 g, 41.05 mmol) in ethanol (90 mL)
was added hydrazine monohydrochloride (4.218 g, 61.57
mmol) and acetic acid (2.7 mL, 2.83 g, 47.166 mmol) at
room temperature under nitrogen atmosphere. The reaction
mixture was heated to 85° C. and stirred for 5-6 h. The
reaction was monitored by TLC. After completion of the
reaction, the reaction mixture was cooled to room tempera-
ture. The reaction mixture was quenched with water (90
ml), concentrated under reduced pressure. The resultant
aqueous layer was washed with toluene (3x45 mlL) and
basified with 10% aq. sodium bicarbonate solution (pH:
8-9). The aqueous layer was extracted with dichloromethane
(4x50 mL). The combined organic layer was washed with
water, brine, dried over sodium sulphate and concentrated
under reduced pressure to afford 3 (7.6 g, 79.36%) as an
off-white solid. The product obtained was used without
further purification.

Step-3:

To a suspension of 3 (3.0 g, 12.86 mmol) in acetonitrile
(75 mL) was added DIPEA until the reaction mixture
showed pH in the range of 9-10. To the reaction mixture was
added ethyl acetimidate hydrochloride (2.38 g, 19.26 mmol)
at room temperature under nitrogen atmosphere. The reac-
tion mixture was again basified with DIPEA (pH 9-10). To
the mixture was added acetic acid (0.77 mL, 12.8 mmol) and
the mixture was stirred for 16 h at room temperature. The
reaction mixture then was diluted with diethyl ether (30
mL), the solid formed was filtered and dried under reduced
pressure at 50-55° C. to get 4 (2.5 g, 70.86%) as a colorless
solid.

Step-4:

Sodium metal (0.628 g, 27.3 mmol) was dissolved in
absolute ethanol (18 mL) at room temperature under nitro-
gen atmosphere. To the clear solution were added 4 (0.6 g,
2.187 mmol) and diethyl carbonate (2.65 mL,, 21.8 mmol) at
room temperature and the reaction mixture was heated to
reflux for 16 h. The progress of the reaction was monitored
by TLC. After completion, the reaction mixture was cooled
to room temperature and quenched with water (30 mL). The
resultant mass was concentrated under reduced pressure at
50-55° C. The residue was diluted with water, acidified with
acetic acid (pH 5-6), extracted with dichloromethane (3x10
mL), the combined organic extract was washed with water,
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brine, dried over sodium sulphate, filtered and concentrated
under reduced pressure to afford 5 (0.420 g, 63.94%) as
colorless solid.

Step-5:

To a suspension of 5 (0.7 g, 2.331 mmol) in dry toluene
(15 mL) were added phosphoryl chloride (5.44 mL., 8.948 g,
58.36 mmol) and N,N-diethyl aniline (0.748 mL, 0.7 g,
4.702 mmol) at room temperature under nitrogen atmo-
sphere. The reaction mixture was then heated to 105° C. for
16 h. After 16 h, the reaction mixture was concentrated
under reduced pressure at 50-55° C. and co-evaporated with
toluene under reduced pressure. The crude material 6 (0.53
g, quantitative) obtained was used as such without further
purification.

Step-6:

To a solution of 6 (1.0 eq.) in toluene or acetonitrile or
DMF (10-20 V) were added the respective amine (1.3 eq.)
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and base [DIPEA (5 V)K,CO,/KOBu/NaH (2.0 eq.)]
sequentially. The reaction mixture was then stirred at room
temperature or at 90° C. for 16 h. The progress of the
reaction was monitored by TLC. The reaction mixture was
cooled to room temperature and concentrated under reduced
pressure. The residue was diluted with water (20 V),
extracted with dichloromethane (3x10 V). The combined
organic extract was washed with water, brine, dried over
sodium sulphate, filtered and concentrated under reduced
pressure. The crude material was purified by flash column
chromatography (silica gel, 50% EtOAc in Hexane) to afford
the desired compound of formula (I) with >95% HPLC
purity.

The chemical names of the compounds of Examples 1-32
are given in Table 1.

TABLE 1

Ex. Chemical name

—

8-(3,4-dimethoxyphenyl)-N-[(4-fluorophenyl)methyl]-2,7-dimethyl-pyrazolo[1,5-

a][1,3,5]triazin-4-amine

Ko

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[[4-

(trifluoromethyl)phenyl]methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

w

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(p-tolylmethyl)pyrazolo[1,5-

a][1,3,5]triazin-4-amine
4 8-(3,4-dimethoxypheny!)-N-[(4-isopropylphenyl)methyl]-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine

w

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-pyridylmethyl)pyrazolo[1,5-

a][1,3,5]triazin-4-amine

[N

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(4-pyridylmethyl)pyrazolo[1,5-

a][1,3,5]triazin-4-amine

~

N-[2-(4-chlorophenyl)ethyl]-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-

a][1,3,5]triazin-4-amine

-]

N-[(4-chlorophenyl)methyl]-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-

a][1,3,5]triazin-4-amine

=]

N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-

yl]amino]methyl]phenyl]acetamide

8-(3,4-dimethoxyphenyl)-N-[(4-methoxyphenyl)methyl]-2,7-dimethyl-

pyrazolo[1,5-a][1,3,5]triazin-4-amine
11 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(3-
methylsulfonylphenyl)methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1-oxidopyridin-1-ium-4-

yDmethyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine
13 8-(3,4-dimethoxypheny!)-N-[(6-methoxy-3-pyridyl)methyl]-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine

4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-

yl]amino]methyl]benzenesulfonamide
15 N-(cyclohexylmethyl)-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-
a][1,3,5]triazin-4-amine

N-(1,3-benzodioxol-5-ylmethyl)-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-

pyrazolo[1,5-a][1,3,5]triazin-4-amine

4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-

yl]amino]methyl]phenol

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(tetrahydrofuran-2-

ylmethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine

N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-

yl]amino]methyl]phenyl]methanesulfonamide

pl

<

amine

21

N-benzyl-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-thienylmethyl)pyrazolo[1,5-

a][1,3,5]triazin-4-amine

22

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(3-pyridylmethyl)pyrazolo[1,5-

a][1,3,5]triazin-4-amine

23

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(5-methyl-2-furyl)methyl]pyrazolo[1,5-

a][1,3,5]triazin-4-amine

24

methyl N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-

a][1,3,5]triazin-4-ylJamino]methyl]phenyl]sulfonylcarbamate

2

[

N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-

yl]amino]methyl]phenyl]sulfonylpropanamide

2

[eN

N-methyl-4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-

4-yllamino]methyl]benzenesulfonamide

27

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1-methyl- 1H-pyrazol-3-

yDmethyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

28

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1,3-0xazol-5-yl)methylpyrazolo[1,5-

a][1,3,5]triazin-4-amine
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TABLE 1-continued

Ex. Chemical name

29 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(piperidin-4-yl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine

30 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(2-methylpyrimidin-5-

yDmethyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(pyridazin-4-yl)methyl]pyrazolo[1,5-

a][1,3,5]triazin-4-amine

32 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(6-methylpyridin-3-
yDmethyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

3

=

The structural formulas of the compounds of Examples
1-32 are shown in Table 2.

TABLE 2
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Analytical data for the compounds of Examples 1-32 are
shown in Table 3.

TABLE 3

Ex.

Analytical Data

Ko

w

N

w

[N

~
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1

o
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13

14

15

16

17

1
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22

23
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i

'H-NMR (DMSO, 300 MHz): & 8.35 (t, 1 H), 7.42 (t, 2 H), 7.12 (t, 2 H), 7.03 (d, 1 H),
6.93 (d, 1 H), 6.66 (s, 1 H), 4.66 (d, 2 H), 3.78 (d, 6 1), 2.44 (s, 3 H), 2.24 (s, 3 H),
LCMS: 407.6 [M + HJ, HPLC purity: 99.98%

'H-NMR (MeOD, 300 MHz): & 7.31 (d, 2 H), 7.23 (d, 1 H), 7.17 (d, 2 H), 7.10 (d, 1
H), 7.05 (d, 1 ), 479 (d, 2 H), 3.89 (d, 6 H), 2.50 (s, 3 H), 2.46 (s, 3 H), 2.33 (s, 3
H), LCMS: 404.6 [M + HJ, HPLC purity: 99.59%

'H-NMR (CDCI3, 300 MHz): & 7.65 (d, 2 H), 7.55 (d, 2 H), 7.18 (d, 1 H), 6.98 (d, 1
H), 6.81 (d, 1 H), 4.95 (d, 2 H), 3.96 (d, 6 H), 2.57 (s, 3 H), 2.55 (s, 3 H), LCMS:
458.6 [M + H], HPLC purity: 99.89%

I-NMR (MeOD, 300 MHz): & 7.33 (d, 2 H), 7.22 (t, 3 H), 7.09 (d, 1 H), 7.04 (d, 1

4 H), 479 (s, 2 H), 3.89 (d, 6 H), 2.89 (m, 1 H), 2.49 (s, 3 H), 2.46 (s, 3 H), 1.25 (s, 3
H), 1.29 (s, 3 H), LCMS: 432.7 [M + H], HPLC purity: 99.87%

'H-NMR (MeOD, 300 MHz): & 8.55 (d, 1 H), 7.83 (t, 1 H), 7.50 (d, 1 H), 7.35 (dd, 1
H), 7.25 d, 1 1), 7.12 (dd, 1 H), 7.05 (d, 1 H), 4.96 (s, 2 H), 3.89 (d, 6 H), 2.53 (s, 3
H), 2.43 (s, 3 H), LCMS: 391.6 [M + H], HPLC purity: 98.99%

'H-NMR (MeOD, 300 MHz): & 8.78 (d, 2 H), 8.06 (d, 2 H), 7.23 (d, 1 H), 7.13 (d, 1
H), 7.06 (d, 1 H), 5.13 (s, 2 H), 3.89 (d, 6 H), 2.54 (s, 3 H), 2.42 (s, 3 H), LCMS:
3914 [M + H], HPLC purity: 96.53%

'H-NMR (MeOD, 300 MHz): & 7.28 (s, 4 H), 7.22 (d, 1 H), 7.09 (d, 1 H), 7.04 (d, 1

7 H), 3.89 (d, 6 H), 3.84 (t, 2 H), 3.01 (t, 2 H), 2.49 (s, 3 H), 2.4 (s, 3 H), LCMS:
438.5 [M + H], HPLC purity: 99.45%

'H-NMR (DMSO, 300 MHz): 6 7.39 (s, 4 H), 7.30 (d, 1 H), 7.17 (dd, 1 H), 7.04 (d, 1
H), 4.69 (d, 2 1), 3.79 (d, 6 H), 2.49 (s, 3 H), 2.38 (s, 3 H), LCMS: 424.7 [M + H],
HPLC purity: 99.94%

'H-NMR (MeOD, 300 MHz): & 7.79 (d, 2 H), 7.63 (d, 2 H), 7.28 (d, 1 H), 7.15 (dd, 1
H), 7.96 (d, 1 H) 3.90 (d, 6 H), 2.57 (s, 3 H), 2.50 (s, 3 H), 2.15 (s, 3 H), LCMS:
433.6 [M + H], HPLC purity: 98.27%

'H-NMR (MeOD, 300 MHz): & 7.35 (d, 2 H), 7.23 (s, 1 H), 7.11 (m, 1 H), 7.05 (d, 1
H), 6.90 (d, 2 H), 4.75 (s, 2 H), 3.89 (d, 6 H), 3.78 (s, 2 H), 2.49 (d, 6 H), LCMS:
420.5 [M + H], HPLC purity: 99.64%

'H-NMR (TFA, 300 MHz): & 11.58, (s, 1 H), 8.25 (s, 1H), 8.03 (d, 1 H), 7.92 (d, 1 H),
774 (t,1 H), 7.14 (d, 1 H), 6.98 (t, 2 H), 526 (s, 2 H), 4.01 (s, 3 H), 3.97 (s, 3 H),
3.30 (s, 3 H), 2.77 (s, 3 H), 2.51 (s, 3 H), LCMS: 468.3 [M + H], HPLC purity: 99.86%
I-NMR (DMSO, 300 MHz): 6 9.25, (t, 1 H), 8.15 (d, 2H), 7.38 (d, 1 1), 7.30 d, 1
H), 7.17 (dd, 1 1), 7.02 (d, 1 H), 4.67 (d, 2 H), 3.78 (d, 6 H), 2.52 (s, 3 H), 2.37 (s, 3
H), LCMS: 407.8 [M + HJ, HPLC purity: 98.86%

IH-NMR (DMSO, 300 MHz): 6 9.19, (t, 1 H), 8.20 (d, 2H), 7.76 (dd, 1 H), 7.29 (d, 1
H), 7.17 (dd, 1 1), 7.02 (d, 1 H), 6.78 (d, 1 H), 4.63 (d, 2 H), 3.92 (s, 3 H), 3.78, (s, 3
H), 2.41 (s, 3 H), LCMS: 421.7 [M + H], HPLC purity: 99.54%

IH-NMR (DMSO, 300 MHz): 6 9.29, (t, 1 H), 7.78 (d, 2H), 7.54 (d, 2 H), 7.31 (s, 1
H), 7.29 d, 2 1), 7.17 (dd, 1 H), 7.03 (d, 1 H), 478 (d, 2 H), 3.79 (d, 6 H), 2.53 (s, 3
H), 2.36 (s, 3 H), LCMS: 469.8 [M + H], HPLC purity: 98.53%

H-NMR (DMSO, 300 MHz): §7.22 (s, 1 H), 7.09 (dd, 1 H), 7.03 (d, 1 H), 3.88 (d, 6
H), 3.48 (d, 2 H), 2.49 (s, 3 H), 2.4 (s, 3 H), 1.78 (m, 6 H), 1.28 (m, 4 H), 1.06 (m, 2
H), LCMS: 396.4 [M + HJ, HPLC purity: 99.77%

'H-NMR (DMSO, 300 MHz): 6 9.12, (t, 1 H), 7.30 (d, 1H), 7.17 (dd, 1 H), 7.02 (d, 1
H), 6.97 (d, 1 H), 6.85 (s, 2 H), 5.97 (s, 2 H), 4.60 (d, 2 H), 3.78 (s, 6 H), 2.50 (s, 3
H), 2.39 (s, 3 H), LCMS: 434.0 [M + H], HPLC purity: 99.84%

'H-NMR (MeOD, 300 MHz): & 7.26, (d, 2 H), 7.22 (d, 1H), 7.10 (dd, 1 H), 7.03 (d, 1
H), 6.76 (d, 2 H), 4.71 (s, 2 H), 3.88 (s, 6 H), 2.47 (d, 6 H), LCMS: 406.4 [M + H],
HPLC purity: 97.37%

'H-NMR (CDCl,, 300 MHz): & 7.30 (d, 1 H), 7.17 (dd, 1 H), 6.96 (d, 1 H), 6.73 (b, 1
H), 4.18 (m, 1 H), 3.92 (m, 1 H), 3.94 (s, 3 H), 3.90 (s, 3 H), 3.86 (m, 1 H), 3.82 (m, 1
H), 3.61 (m, 1 H), 2.54 (d, 6 H), 2.08 (m, 1 H), 1.96 (m, 1 H), 1.68 (m, 1 H), LCMS:
384.1 [M + H], HPLC purity: 97.65%

'-NMR (MeOD, 300 MHz): & 9.68 (s, 1 H), 9.16 (t, 1 H), 7.35 (d, 1H), 7.30 (d, 1 H),
7.16 (m, 3 1), 7.02 (d, 1 H), 4.66 (d, 2 H), 3.78 (s, 6 H), 2.67 (s, 3 H), 2.50 (s, 3 H),
2.32 (s, 3 H), LCMS: 483.1 [M + H], HPLC purity: 99.45%

I-NMR (DMSO, 300 MHz): 6 9.20 (t, 1 H), 7.37 (d, 2 H), 7.30 (m, 3 H), 7.25 (d, 1
H), 7.17 d, 1 1), 7.02 (d, 1 H), 472 (d, 2 H), 3.78 (s, 6 H), 2.50 (s, 3 H), 2.38 (s, 3
H), LCMS: 390.1 [M + HJ, HPLC purity: 99.90%

IH-NMR (DMSO, 300 MHz): & 9.27 (t, 1 H), 7.39 (dd, 1 H), 7.30 (d, 1 H), 7.09 (d, 1
H), 7.02 d, 1 ), 6.97 (d, 1 H), 4.84 (d, 2 H), 3.78 (d, 6 H), 2.50 (s, 3 H), 2.43 (s, 3
H), LCMS: 396.1 [M + HJ, HPLC purity: 99.96%

IH-NMR (DMSO, 300 MHz): 6 9.26 (t, 1 H), 8.62 (d, 1 H), 8.47 (dd, 1 H), 7.80 (m, 1
H), 7.35 (dd, 1 1), 7.29 (d, 1 H), 7.17 (dd, 1 H), 7.02 (d, 1 H), 472 (d, 2 H), 3.78 (d, 6
H), 2.50 (s, 3 H), 2.39 (s, 3 H), LCMS: 391.1 [M + HJ, HPLC purity: 99.97%
IH-NMR (DMSO, 300 MHz): & 9.26 (bs, 1 H), 7.30 (d, 1 H), 7.17 (dd, 1 H), 7.02 (d, 1
H), 6.18 (d, 1 1), 5.99 (d, 1 H), 4.63 (d, 2 H), 3.78 (d, 6 H), 2.50 (s, 3 H), 2.40 (s, 3
H), 2.20 (s, 3 H), LCMS: 394.1 [M + H], HPLC purity: 99.61%

IH-NMR (DMSO, 300 MHz): & 12.01 (s, 1 H), 9.30 (t, 1 H), 7.85 (d, 2 H), 7.59 (d, 2
H), 7.30 (s, 1 H), 7.18 (d, 1 H), 7.03 (d, 1 H), 4.80 (d, 2 H), 3.98 (q, 2 H), 3.79 (d, 6
H), 2.52 (s, 3 H), 2.36 (s, 3 H), 1.10 (t, 3 H), LCMS: 541.0 [M + H], HPLC purity:
97.51%

36
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. Analytical Data

25 'H-NMR (DMSO, 300 MHz): & 12.01 (s, 1 H), 9.29 (t, 1 H), 7.88 (d, 2 H), 7.58 (d, 2
H), 7.30 (s, 1 H), 7.18 (d, 1 H), 7.03 (d, 1 H), 4.80 (d, 2 H), 3.79 (d, 6 H), 2.52 (s, 3
H), 2.34 (s, 3 H), 2.18 (t, 2 H), 0.87 (t, 3 H), LCMS: 525.0 [M + H], HPLC purity:
99.96%

26 'H-NMR (DMSO, 300 MHz): & 9.30 (t, 1 H), 7.75 (d, 2 H), 7.57 (d, 2 H), 7.42 (dd, 1
H), 7.30 (s, 1 H), 7.18 (d, 1 H), 7.03 (d, 1 H), 4.80 (d, 2 H), 3.79 (d, 6 H), 2.52 (s, 3
H), 2.37 (s, 3 H), 2.33 (t, 2 H), LCMS: 483.2 [M + HJ, HPLC purity: 97.8%

27 'H-NMR (DMSO, 300 MHz): & 8.90 (t, 1 H), 7.57 (d, 1 H), 7.30 (d, 1 H), 7.18 (dd, 1
H), 7.02 d, 1 1), 6.18 (d, 1 H), 4.65 (d, 2 H), 3.79 (d, 9 H), 2.52 (s, 3 H), 2.39 (s, 3
H), LCMS: 394.2 [M + HJ, HPLC purity: 99.0%

28 'H-NMR (DMSO, 300 MHz): & 8.16 (s, 1 H), 7.23 (d, 1 H), 7.13 (d, 1 H), 7.09 (dd, 1
H), 7.03 d, 1 ), 491 (d, 2 H), 3.87 (d, 6 H), 2.49 (d, 6 H), LCMS: 381.2 [M + H],
HPLC purity: 98.3%

29 'H-NMR (MeOD, 300 MHz): & 7.12 (d, 1 H), 7.01 (d, 2 H), 3.89 (d, 6 H), 3.74 (d, 2
H), 3.45 (d, 2 1), 3.04 (t, 2 H), 2.63 (s, 3 H), 2.45 (s, 3 H), 2.15 (b, 1 H), 2.05 (d, 2
H), 1.60 (b, 2 H), LCMS: 397.2 [M + H], HPLC purity: 99.9%

30 'H-NMR (MeOH, 300 MHz): & 8.79 (s, 2 H), 7.22 (d, 1 H), 7.10 (dd, 1 1), 7.03 (d, 1
H), 4.80 (s, 2 H), 3.87 (s, 6 H), 2.67 (s, 3 H), 2.49 (s, 3 H), 2.45 (s, 3 H), LCMS:
406.2 [M + H], HPLC purity: 99.4%

31 'H-NMR (MeOD, 300 MHz): & 9.28 (d, 1 H), 9.13 (dd, 1 H), 7.75 (d, 1 H), 7.23 (d, 1
H), 7.12 (dd, 1 H), 7.03 (d, 1 H), 4.91 (d, 2 H), 3.88 (s, 6 H), 2.51 (s, 3 H), 2.41 (s, 3
H), LCMS: 392.2 [M + HJ, HPLC purity: 98.8%

32 'H-NMR (DMSO, 300 MHz): & 9.22 (t, 1 H), 8.48 (d, 1 H), 7.67 (dd, 1 1), 7.29 (d, 1

H), 7.18 (dd, 1 H), 7.03 (d, 1 H), 4.66 (d, 2 H), 3.78 (s, 6 H), 2.42 (s, 3 H), 2.39 (s, 3

38

H), LCMS: 405.2 [M + HJ, HPLC purity: 99.9%

BIOLOGICAL ASSAYS

Phosphatidy! Inositol Kinase Inhibition Assay

Inhibition of PI4 kinases was studied using the ADP-
Glo™ Kinase Assay which is a luminescent kinase assay
that measures ADP formed from a kinase reaction; ADP is
converted into ATP, which is converted into light by Ultra-
Glo™ Luciferase. The assay is performed in two steps; first,
after the kinase reaction, an equal volume of ADP-Glo™
Reagent is added to terminate the kinase reaction and
deplete the remaining ATP. In the second step, the Kinase
Detection Reagent is added, which simultaneously converts
ADP to ATP and allows the newly synthesized ATP to be
measured using a coupled luciferase/luciferin reaction. The
luminescent signal produced is proportional to the activity of
the kinase.

Inhibition of PI3 kinases was studied using the HTRF
(homogeneous time-resolved fluorescence) assay which is a
universal method for identifying and characterizing the
phosphotransferase activity induced by any ATP/ADP
dependent target. The formation of ADP is detected by a
specific monoclonal antibody labeled with Eu®* cryptate,
and directly correlates with the amount of phosphorylated
substrate in kinase assays

Table 4 shows test results, expressed as IC,, values (in
uM) of some compounds of the invention vs. different
kinases.
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TABLE 4
60
Example 6 Example 14
Kinase IC5¢ (UM) ICs50 (M)
PI4KIIIB 0.0013 0.0021
PI4KIIIa 3.2 1.3
PI3Kp >10 >10
PI3Ka 73 >10 65

In Vitro Assay in Mammalian Cell Culture

The antiviral activity of compounds of the invention has
been evaluated based on the ability of the compounds to
prevent virus from causing viral cytopathic effects (CPE) in
mammalian cell culture. Incubation time, cell line, cell
density and virus titer differed from assay to assay but the
general procedure was as follows: Cells were cultivated on
96 well flat bottom plates to approximately 90% confluence
(20 000-90 000 cells/well) in a suitable media. The titer of
the virus was determined by the standard method of tissue
culture infective dose (TCIDs,) on cells. Briefly, cells were
infected with 50 pl of virus suspension, and diluted 10-fold
in media. The plates were incubated in 37° C. with 5% CO,
for 3-7 days and cells were inspected daily for CPE. After
determining CPE, plates were stained with Gram’s Crystal
Violet solution and optical density was read at 540 nm. The
highest virus dilution that resulted in >95% CPE was used
in the assays. Substances at a final concentration of 2.5-20
UM and the virus were added to the cells and incubated for
3-7 days depending on the virus and cell line used. As
controls, uninfected cells and cells infected with virus (no
substance) were included on each plate. The cells were
stained with crystal violet after determining the CPE on
infected controls and the optical density was read at 540 nm.
The inhibition capacity was calculated as a % by comparison
with non-infected and infected controls.

Table 5 shows the inhibition capacity of compounds of the
invention on different enteroviruses. + indicates IC5,<1
OM; ++ indicates IC5,<100 nM; +++ indicates IC5,<10 nM;
EV6: Enterovirus 6; EV30: Enterovirus 30; EV68: Entero-
virus 68; EV71: Enterovirus 71; B1: coxsackie B1 virus; B2:
coxsackie B2 virus; B3: coxsackie B3 virus; B4: coxsackie

B 4 virus; BS: coxsackie B5virus; Poliol: polio virus Sabin
1.
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Xis C;

ring A is phenyl or 5- or 6-membered heteroaryl;

m is an integer of from O to 3;

each R' is independently selected from C,-Cy4 alkyl
optionally substituted by one or more halogen, RO,
halogen, R?R*NC(0), R°C(O)N(R®), R70C(0), R®*C
(0)0, R%S(0),, R'°S(0),N(H), R C(0), R"*R"*N, O
and RMR*'*NS(0),; and

when m is at least 2, two R* attached to adjacent atoms of
ring A may form, together with the atoms to which they
are attached, a 5- or 6-membered heterocyclic or car-
bocyclic ring;

60

65

TABLE 5
Ex. EV6 EV30 EV6’ EVT71 Bl B2 B3 B4 B5  Polio 1
1 + ++ nd +++ ++ +++ + nd ++ +++
2 + ++ + + ++ ++ + ++ o+t ++
3 + ++ ++ ++ ++ ++ ++ ++ o+t ++
4 + + + + + + + + + +
5 + + + + ++ ++ + + + ++
6+t ++ B e T T r A =
7 + + + + + + + + + +
8 + ++ ++ + ++ ++ ++ ++ + ++
9 ++ ++ ++ ++ + ++ ++ ++ o+t +++
10 + ++ ++ + ++ ++ + ++ ++ ++
11 ++ +++ ++ ++ B e S S s e = s
12 nd + + + + + + + + +
13 nd +++ ++ ++ +++ ++ ++ ++ ++ +++
14 nd +++ +++ +++ ++ ++ ++ ++ +++
15 + + + + + + + + + +
16 + ++ ++ ++ ++ ++ ++ ++
17 ++ ++ ++ +++ +++ +++ ++ ++ +++
18 + + + + + + + + + +
19 + ++ ++ +++ ++ ++ ++ + ++
20 ++ ++ ++ ++ ++ ++ ++ ++
21 ++ ++ ++ ++ +++ +++ ++ ++ ++ ++
22 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
23 ++ ++ ++ ++ +++ ++ ++ +++
24 - - + + - + - + - +
25 - - + - - - - - - -
26 + + - + + ++ + ++ + ++
27 + ++ +++ ++ +++ +++ ++ +++
28 ++ - +++ ++ ++ ++ ++ ++ + ++
29 - - - - - - - - - -
30 + ++ ++ ++ + + + ++ + ++
31 + - ++ ++ + + + +++ + +
32 ++ +++ ++ ++ ++ ++ +++ ++ ++
In Table 5 the signs have the following meaning:
+1ICsp< 1 uM
++ ICs < 100 nM
+4++ [C50 < 10 nM
— Not determined or IC5y > 1 pM
35
The invention claimed is: each R?, R®>, R* R’ RS R7,R® R® R'°,R'"',R'? R"* and
1. A compound of formula (I) R'* is independently selected from H and C,-Cy alkyl,
wherein any alkyl is optionally substituted by one or
more halogen;
@ 4 R'? is selected from H, C,-C, alkyl, R'°C(0), R}70OC(0),
AN and R*®*R*NC(0); and
0O each R'S, R'7, R'®, and R'® is independently selected
from H and C,-C, alkyl, wherein any alkyl is optionall
1~Ce alky. Ly p y
o substituted by one or more halogen.
y AN 45 2. The compound of claim 1, or a pharmaceutically
N acceptable salt thereof, wherein ring A is 5 or 6-membered
RYm \N / heteroaryl.
I 3. The compound of claim 1, or a pharmaceutically
A X—W—N—<\ N acceptable salt thereof, wherein ring A is phenyl.

N / 50 4. The compound of claim 1, or a pharmaceutically
acceptable salt thereof, wherein ring A is 6-membered
heteroaryl.

) ) 5. The compound of claim 1, or a pharmaceutically
or a pharmaceutically acceptable salt thereof, wherein acceptable salt thereof, wherein W is CH,.
W is CH, or CH,—CHs; 55 6. The compound of claim 1, or a pharmaceutically

acceptable salt thereof, wherein m is an integer of from 0 to
2.
7. The compound of claim 6, or a pharmaceutically
acceptable salt thereof, wherein m is 1 or 2.
8. The compound of claim 6, or a pharmaceutically
acceptable salt thereof, wherein W is CH,.
9. A compound according to claim 1, selected from
8-(3,4-dimethoxyphenyl)-N-[(4-fluorophenyl )methyl]-2,
7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ [4-(trifluo-
romethyl)phenyl|methyl]pyrazolo[1,5-a][1,3,5]triazin-
4-amine,
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8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(p-tolylm-
ethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-N-[(4-isopropylphenyl)
methyl]-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-pyridylm-
ethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(4-pyridylm-
ethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine,
N-[2-(4-chlorophenyl)ethyl]-8-(3,4-dimethoxyphenyl)-2,
7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-amine,
N-[(4-chlorophenyl)methyl]-8-(3,4-dimethoxyphenyl)-2,
7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-amine,
N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo
[1,5-a][1,3,5]triazin-4-yl]amino|methyl|phenyl]acet-
amide,
8-(3,4-dimethoxyphenyl)-N-[(4-methoxyphenyl)methyl]-
2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (3-methylsul-
fonylphenyl)methyl|pyrazolo[1,5-a][1,3,5]triazin-4-
amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (1-oxidopyri-
din-1-ium-4-yl)methyl|pyrazolo[1,5-a][1,3,5]triazin-4-
amine,
8-(3,4-dimethoxyphenyl)-N-[(6-methoxy-3-pyridyl)
methyl]-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
amine,
4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,
5-a][1,3,5]triazin-4-yl|amino|methyl|benzenesulfona-
mide,
N-(1,3-benzodioxol-5-ylmethyl)-8-(3,4-dimethoxyphe-
nyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
amine,
4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,
5-a][1,3,5]triazin-4-yl]amino|methyl]phenol
N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo
[1,5-a][1,3,5]triazin-4-ylJamino |methyl|phenyl|meth-
anesulfonamide,
N-benzyl-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-thienylm-
ethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(3-pyridylm-
ethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (5-methyl-2-
furyDmethyl|pyrazolo[1,5-a][1,3,5]triazin-4-amine,
methyl N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-yl|amino |methyl]phe-
nyl]sulfonylcarbamate,
N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo
[1,5-a][1,3,5]triazin-4-ylJamino |methyl|phenyl]sulfo-
nylpropanamide,
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N-methyl-4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-yl|amino|methyl]ben-
zenesulfonamide,

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (1-methyl-
1H-pyrazol-3-yDmethyl]pyrazolo[1,5-a][1,3,5]triazin-
4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (1,3-0xazol-
5-yDmethyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine,

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (2-methylpy-
rimidin-5-yl)methyl|pyrazolo[1,5-a][1,3,5]triazin-4-
amine,

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (pyridazin-4-
yDmethyl|pyrazolo[1,5-a][1,3,5]triazin-4-amine, and

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (6-methyl-
pyridin-3-yl)methyl|pyrazolo[1,5-a][ 1,3,5]triazin-4-
amine,

or a pharmaceutically acceptable salt thereof.

10. A pharmaceutical composition comprising a com-
pound according to claim 1 and optionally a pharmaceuti-
cally acceptable excipient.

11. A method of treatment of a viral infection by admin-
istering a compound according to claim 1 to a mammal in
need thereof.

12. The compound of claim 2, or a pharmaceutically
acceptable salt thereof, wherein W is CH,.

13. The compound of claim 3, or a pharmaceutically
acceptable salt thereof, wherein W is CH,.

14. The compound of claim 4, or a pharmaceutically
acceptable salt thereof, wherein W is CH,.

15. The compound of claim 1, having the formula (Ie)

(Ie)
AN

O

y N
alv)m I N\ /
N
N//_ \ W—§‘<N‘<N

or a pharmaceutically acceptable salt thereof,

wherein R' and W are as defined in claim 1; and m is 1,
2, or 3.

16. The compound of claim 15, wherein m is 1 or 2.

17. The compound of claim 15, wherein W is CH,.

#* #* #* #* #*
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PYRAZOLO[1,5-A]TRIAZIN-4-AMINE DERIVATIVES USEFUL IN THERAPY

FIELD OF THE INVENTION
The present invention relates generally to novel compounds having usefulness in therapy, in
particular in the treatment of conditions caused by certain viruses, such as diabetes, cancer,

neurodegenerative diseases such as Alzheimer’s disease and amyotrophic lateral sclerosis.

More particularly the invention relates to pyrazolo[1,5-a]triazin-4-amine derivatives having a

usefulness in therapy.

BACKGROUND OF THE INVENTION

Pyrazolo[1,5-a] triazin-4-amine is a scaffold previously used in medicinal chemistry and
derivatives thereof are known for their potent utility as corticotropin-releasing factor receptor
-1 (CRF1) antagonists which may be potential anxiolytic and antidepressant drugs (for
example Gilligan et al (J. Med. Chem. 2009, 52, 3073-3083). Pexacerfont is a pyrazolo[1,5-a]
triazin-4-amine drug developed by Bristol-Myers Squibb and acts as a CRF-1 antagonist
which have been tested clinically. The scaffold has also been described as present in cyclin-
dependent kinase inhibitors (W02013128029), casein kinase inhibitors and DYRKI1A kinase
inhibitors (W02010103486) useful for treatment of various diseases. The scaffold has further
been described as present in cannabinoid 1 receptor antagonists (J. Pharm. Exp. Ther. (2010),

335(1), 103-113).

Similar scaffolds have been described as present in phosphatidylinositol 4-kinase (P14K)
inhibitors (McLeod et al (ACS Med. Chem. Lett. 2013, 4(7), 585-589) and van der Schaar et
al (Antimicrobial Agents Chemother. 2013, 57(10), 4971-4981) and inhibitors of PI4K have
shown to be potent antivirals (Bianco et al, PLoS Pathogens, 2012, 8(3), 1-17; LaMarche et
al, Antimicr. Agents and Chemother. 2012, 56(10), 5149-5156; Décor et al, Bioorg Med
Chem Lett. 2013, 23, 3841-7).

Pyrazolo[1,5-a] triazin-4-amine have been described as PI4K inhibitors with antiviral potency

in Mejdrova et al (J. Med. Chem., 2015, 58 (9), pp 3767-3793).

There still remains a need for new therapeutically active compounds.
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SUMMARY OF THE INVENTION

A first aspect is a compound of formula (I)

o

(R, o
N ‘4
N
H N (0
A X—W—N— N
N

or a pharmaceutically acceptable salt thereof, wherein

W is CH, or CH,-CHy;

X 1s C or CH;

ring A is 5- or 6-membered carbocyclyl or 5- or 6-membered heterocyclyl;

m is an integer of from 0 to 3;

each R' is independently selected from C1-C6 alkyl optionally substituted by one or more
halogen, R*0, halogen, R’R*NC(0), R’C(O)N(R®), R’0C(0), R*C(0)0, R’S(0),,

R'S(0),N(H), R''C(0), R™R"N, "0 and R"R'°NS(0),; and

when m is at least 2, two R attached to adjacent atoms of ring A may form, together with the

atoms to which they are attached, a 5- or 6-membered heterocyclic or carbocyclic ring;

cachR%, R, R, R, R%, R", R®, R, R, R, R™*, R and R is independently selected from H
and C1-C6 alkyl, wherein any alkyl is optionally substituted by one or more halogen;

R" is selected from H, C1-C6 alkyl, R'°C(0), R'’OC(0), and R"*R'*NC(0); and

each R'®, R'", R'® and R" is independently selected from H and C1-C6 alkyl, wherein any

alkyl is optionally substituted by one or more halogen.
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In some embodiments of a compound of formula (I), W is CH,, X is C, and ring A is phenyl
or 5- or 6-membered heteroaryl; e.g. W is CH,, X is C, and ring A is phenyl; or W is CH,, X
is C, and ring A is 5- or 6-membered heteroaryl; or W is CH,, X is C, and ring A is 6-
membered heteroaryl; or W is CH,, X is C, and ring A is 5-membered heteroaryl.

A further aspect is a compound of formula (I), or a pharmaceutically acceptable salt thereof,

for use as an inhibitor of phosphatidylinositol 4-kinase IIIp.

A further aspect is a compound of formula (I), or a pharmaceutically acceptable salt thereof,

for use in therapy.

A still further aspect is a pharmaceutical composition comprising a compound of formula (1),
or a pharmaceutically acceptable salt thereof, and optionally a pharmaceutically acceptable

excipient.

A further aspect is a compound of formula (I), or a pharmaceutically acceptable salt thereof,
for use in the treatment of a viral infection. In some embodiments, the viral infection is a non-

enveloped single-stranded (+) RNA viral infection.

Still a further aspect is a compound of formula (I), or a pharmaceutically acceptable salt
thereof, for use in the treatment of a neurodegenerative disease such as multiple sclerosis,
Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease, Huntington’s disease,
poliomyelitis, encephalitis, meningitis, sepsis, cancer, paralysis, myocarditis, diabetes,
common cold, hand-foot-and-mouth disease, herpangina, pleurodynia, diarrhea,
mucocutanecous lesions, respiratory illness, conjunctivitis, myositis, and chronic fatigue

syndrome.

The use of the compound of formula (I) or the pharmaceutically acceptable salt thereof for the
preparation of a pharmaceutical composition for the treatment of a disorder as mentioned
herein above also is provided, as well as a method for the treatment of a disorder as
mentioned herein above by administration of a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof to a mammal in need

thereof.
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DETAILED DESCRIPTION OF THE INVENTION
“Pharmaceutically acceptable” means being useful in preparing a pharmaceutical composition
that is generally safe, non-toxic and neither biologically nor otherwise undesirable and

includes being useful for veterinary use as well as human pharmaceutical use.

“Treatment” as used herein includes prophylaxis of the named disorder or condition, or

amelioration or elimination of the disorder once it has been established.

“An effective amount” refers to an amount of a compound that confers a therapeutic effect on
the treated subject. The therapeutic effect may be objective (i.c., measurable by some test or

marker) or subjective (i.c., subject gives an indication of or feels an effect).

Unless otherwise stated or indicated, the term “C1-6 alkyl” denotes a straight or branched
alkyl group having from 1 to 6 carbon atoms. Examples of said C1-6 alkyl include methyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and straight- and branched-
chain pentyl and hexyl.

Unless otherwise stated or indicated, the term “halogen” (or “halo”) refers to fluorine (F),

chlorine (Cl), or bromine (Br).

A moiety of the type RR’NC(O) is a moiety of formula

A moiety of the type ROC(O) is a moiety of formula

e
o .

A moiety of the type RC(O)O is a moiety of formula

R\H/O?,a

@)
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A moiety of the type RS(O), is a moiety of formula
Q
R-8—
o .

A moiety of the type RS(O),N(H) is a moiety of formula

i
R—S—NH

Il

0] ”}rrr’ .
A moiety of the type RR'NS(O); is a moiety of formula
R\

1
NS
R o

A moiety of the type RC(O) is a moiety of formula

Rjo%\‘

A moiety of the type RR’N is a moiety of formula
R

|
N
RY
As used herein, the term “carbocyclyl” or “carbocyclic ring” refers to a saturated or

unsaturated (e.g. monounsaturated or diunsaturated), non-aromatic or aromatic cyclic moiety

containing only carbon atoms in the ring.

Examples of non-aromatic carbocylyl are pentyl, hexyl or hexenyl, while phenyl is an

example of aromatic carbocyclyl.

The term “heterocyclyl” (or “heterocyclic ring”) refers to a saturated or unsaturated, aromatic
or non-aromatic cyclic moiety containing not only carbon atoms, but also at least one other
atom in the ring, e.g. selected from nitrogen (N), sulphur (S) and oxygen (O), in particular N
and O.

When non-aromatic, the heterocyclyl e.g. may be piperidinyl, or 1,2,3,4-tetrahydropyridinyl.
Other examples of non-aromatic heterocyclyl include morpholinyl, pyrrolidinyl, piperazinyl,

tetrahydrothienyl, and tetrahydrofuryl.
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When aromatic, the heterocyclyl also may be referred to as “heteroaryl”, which refers refers
to an aromatic ring containing at least one ring heteroatom, such as furyl, isoxazolyl,
isothiazolyl, imidazolyl, pyridyl, pyrrolyl, pyrazolyl, pyrimidinyl, pyridazinyl, pyrazinyl,
oxadiazolyl, oxazolyl, thienyl, thiadiazolyl, thiazolyl, triazolyl, and tetrazolyl.

The term “aromatic”, as used herein, refers to an unsaturated cyclic moiety that has an
aromatic character, while the term “non-aromatic”, as used herein, refers to a cyclic moiety,
that may be saturated or unsaturated, ¢.g. polyunsaturated, but that does not have an aromatic

character.

The term “phenyl” refers to a moiety of formula C¢Hs-, i.¢.;

A

The term “benzyl” refers to a moiety of formula C¢HsCH,-, i.e.;

O

A “methylenedioxy biradical” is a biradical of formula -OCH,O-.
An “ethylenedioxy biradical” is a biradical of formula -OCH,CH,O-.

“Treatment” as used herein includes prophylaxis of the named disorder or condition, or

amelioration or elimination (i.e. cure) of the disorder once it has been established.

An “effective amount” refers to an amount of a compound that confers a therapeutic effect on
the treated subject. The therapeutic effect may be objective (i.c., measurable by some test or
marker, e.g. no measurable virus titre in a biological sample from the treated subject) or

subjective (i.e., subject gives an indication of or feels an effect).

A “non-enveloped single-stranded (+) RNA viral infection” refers to an infection with a non-

enveloped single-stranded (+) RNA virus.

A “non-enveloped virus” is a virus lacking viral envelope.
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A “single-stranded (+) RNA virus” is a virus having genetic material which is single-stranded
RNA and which RNA can be immediately translated to viral protein by the cell infected by

the virus.

The term “mammal” refers to a human or any mammalian animal, e.g. a primate, a farm
animal, a pet animal, or a laboratory animal. Examples of such animals are monkeys, cows,
sheep, goats, horses, pigs, dogs, cats, rabbits, mice, rats etc. Preferably, the mammal is a
human. In some embodiments, however, the mammal is an animal, e.g. a farm animal, such as
a cow, sheep, goat, horse, or pigs. In some other embodiments, the animal is a pet, ¢.g. a dog,

a cat or a rabbit.

The term “excipient” refers to pharmaceutically acceptable chemicals, such as known to those
of ordinary skill in the art of pharmacy to aid the administration of the medicinal agent. It a
compound that is useful in preparing a pharmaceutical composition, generally safe, non-toxic
and neither biologically nor otherwise undesirable, and includes excipients that are acceptable
for veterinary use as well as human pharmaceutical use. Exemplary excipients include

binders, surfactants, diluents, disintegrants, antiadherents, and lubricants.
Herein below, any reference to a compound of formula (I) or a compound of the invention,
should be construed as referring to a compound for use according to the invention, as defined

in the claims.

In a compound of formula (1)

N 0]

as defined herein above, W is CH; or CH,CH;. In some embodiments, W is CH,. In some

other embodiments, W is CH,CHo.

In ring A, the moiety X is C or CH. X is CH when attached to the two adjacent atoms in the
ring by only single bonds, such as in cyclohexyl or tetrahydrofuryl, and X is C when X is
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attached by a double bond to an adjacent atom in the ring, such as in phenyl or cyclohexen-1-

yl.

The ring A is 5- or 6-membered carbocyclyl or 5- or 6-membered heterocyclyl. In some
embodiments, ring A is 5- or 6-membered carbocyclyl or 5- or 6-membered heteroaryl. In
some embodiments, ring A is 5- or 6-membered carbocyclyl. In some embodiments, when A
is 5- or 6-membered carbocyclyl, it more particularly is 6-membered carbocyclyl, e.g hexyl or

phenyl, in particular phenyl.

In some embodiments, e.g. when ring A is phenyl, ring A is substituted by 1-3 moieties R,
e.g. | or 2 moieties R, or 1 moiety R (i.e. mis 1-3, mis 1 or 2, or m is 1). In some other

embodiments, ¢.g. when ring A is phenyl, mis 0, 1 or 2, e.g. mis O or 1.

In some embodiments, when ring A is phenyl and m is an integer of from 1 to 3, e.g. mis 1 or
2, at least one R' is in meta position. In some embodiments, when ring A is phenyl, m is 1,

and R' is in meta position.

In some particular embodiments, when ring A is phenyl and m is an integer of from 1 to 3,
e.g. mis 1 or 2, and least one R' is in meta position, said R' in meta position is R’S(0)s,
wherein R’ is as defined herein, e.g. R’ is C1-C3 alkyl, or R’ is methyl. In some of these
embodiments, m is 1. Furthermore, in some of these embodiments, W is CH;; ¢.g. mis 1 and

W is CHz.
Thus, in some particular embodiments of a compound of formula (1), ring A is phenyl
substituted in meta position, ¢.g. with a moiety R’S(O); mis 1,2 or 3; e.g. mis 1 or 2; orm

is 1; and W is CH,.

In some embodiments, when ring A is phenyl and m is an integer of from 1 to 3, at least one

R'is in para position.

In some embodiments, the compound of formula (I) may be represented by formula (Ia)
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N
H (la)
(Yt
— N
wherein m is 1, 2 or 3, and W and cach R' are as defined herein.

When m is 1, the compound of formula (Ia) may be represented by formula (Ib)

R W—N4<\ ©
O

5
wherein W and R' are as defined herein.
In some embodiments of a compound of formula (Ib), W is CH, and the compound may be
represented by formula (Ic)
NW
(Ic)
HN—<\
R1
10

wherein R! is as defined herein.

In some other embodiments of a compound of formula (I), ring A is 5- or 6-membered
heterocyclyl. When ring A is heterocyclyl, said heterocyclyl may contain 1, 2, 3 or 4
15  heteroatoms, e.g. 1, 2 or 3 heteroatoms, or 1 or 2 heteroatoms, e.g. 1 heteroatom, each

heteroatom being independently selected from N, O and S, e.g. from O and S.

In some embodiments, when ring A is 5- or 6-membered heterocyclyl, it more particularly is
5-membered heterocyclyl. In some other embodiments, when ring A is 5- or 6-membered
20 heterocyclyl, it more particularly is 6-membered heterocyclyl. In some embodiments, when

ring A is 5- or 6-membered heterocyclyl, said heterocyclyl is aromatic, i.e. ring A is 5- or 6-
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membered heteroaryl. In some embodiments, ring A is 5-membered heteroaryl. In some other

embodiments, ring A is 6-membered heteroaryl.

In some embodiments, ring A is 5-membered heteroaryl containing one or more heteroatoms,
¢.g. 1-3 heteroatoms; or 1 or 2 heteroatoms, of which at least one is N; e.g. ring A is

pyrazolyl, oxazolyl, thiazolyl, thienyl or furyl.

In some embodiments, ring A is 5-membered heteroaryl containing 2 heteroatoms, of which

at least one is N, e.g. ring A is pyrazolyl.

In some embodiments, ring A is 5-membered heteroaryl containing one heteroatom selected

from O and S, i.e. ring A is thienyl or furyl, e.g. 2-thienyl or 2-furyl.

In some embodiments, ring A is 5-membered heteroaryl, and m is an integer of from 0 to 3, or
from O to 2, e.g. m is 0 or 1. For example, in some embodiments, ring A is pyrazolyl, e.g. 1H-
pyrazol-3-yl; mis 1,2 or 3, e.g. mis 1 or 2, or m is 1, and at least one R' is attached to a ring
nitrogen. For example, in some embodiments, ring A, substituted by one R!, is selected from
1-C-Cs alkyl-1H-pyrazol-3-yl, or 1-C1-C3 alkyl-1H-pyrazol-3-yl, in particular 1-methyl-1H-
pyrazolyl-3yl, and is optionally substituted by one or two further R', e.g. one further R, or is

substituted by no further R', i.e. mis 1. In some of these embodiments, W is CH,.

In some embodiments, ring A is 6-membered heteroaryl. When ring A is 6-membered
heteroaryl, said heteroaryl e.g. may be selected from pyridinyl, pyrimidinyl, or pyridazinyl,
e.g. from pyridyl (also termed pyridinyl), i.e. pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, in
particular it may be pyridin-4-yl.

In some embodiments, ¢.g. of a compound of formula (If) as defined herein below, ring A is
pyridin-3-yl or pyridin-4-yl. In some embodiments, ring A is pyridin-3-yl, e.g. ring A is
pyridin-3-yl and mis 0, 1 or 2, e.g. mis 0 or 1. In some embodiments, ring A is pyridin-3-yl,
m s 1, and R' is in para position; ¢.g. ring A is pyridin-3-yl, m is 1, and R' is in para position

and is R%0.



10

15

20

25

WO 2016/206999 11 PCT/EP2016/063383

In some other embodiments, ring A is selected from 5- or 6-membered carbocyclyl, in
particular 6-membered, carbocyclyl, such as phenyl and hexyl, and from 5- or 6-membered

heterocyclyl containing one heteroatom only, e.g. tetrahydrofuryl, thienyl, furyl, and pyridyl.

In some other embodiments, ring A is phenyl or 5- or 6-membered heteroaryl. In some other
embodiments, ring A is phenyl or 5-membered heteroaryl. In still other embodiments, ring A

is phenyl or 6-membered heteroaryl.

In some embodiments, ring A is phenyl, said phenyl having a substituent R' in para position,
and optionally being substituted by 1 or 2 further moicties R'; or ring A is 6-membered
heteroaryl having a heteroatom, e.g. nitrogen (N), in para position, said heteroaryl optionally
being substituted by 1, 2 or 3 moicties R' and said heteroaryl optionally containing one or
more further heteroatoms (e.g. N), e.g. 1 or 2 further N; or ring A is 6-membered heteroaryl
having N'(O) in para position, said heteroaryl optionally being substituted by 1, 2 or 3
moieties R' and said heteroaryl optionally containing one or more further heteroatoms, ¢.g. 1

or 2 further N.

In some embodiments, ring A is phenyl having a substituent R' in para position, said phenyl
optionally beng substituted by 1 or 2 further moieties R'; or ring A is 6-membered heteroaryl
having a heteroatom, e.g. nitrogen (N), in para position, said heteroaryl optionally being
substituted by 1, 2 or 3 moicties R' and said heteroaryl optionally containing one or more

further heteroatoms (e.g. N), e.g. 1 or 2 further N.

In some embodiments, the compound of formula (I) may be one represented by formula (Id)

o

(I'\’\1)m_1 N7

)
N

BO;—\W N A (Id)
N—4

whereinm s 1,2, or 3, e.g. mis 1 or 2, in particular mis 1; Bis N, N+(O') or CRI, and W and

each R' are as defined herein; ¢.g. W is CH,.
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In some embodiments of a compound of formula (Id), B is N or N'(O"), in particular B is N.

In some embodiments, B is N, i.e. the compound may be represented by formula (Ie)

o
o)
N
(R1)m-1 N//
a H N (le)
NN —N— N
— N

whereinm is 1, 2, or 3, ¢.g. mis 1 or 2, in particular m is 1; and W and each R! are as defined

herein; ¢.g. W is CHa.

In a compound of formula (T), m denotes the number of moicties R' attached to ring A, and is
an integer of from 0 to 3. In some embodiments, m is an integer of from 1 to 3, e.g. mis 1 or
2. In some other embodiments, m is an integer of from 0 to 2, e.g. m is 0 or 1. In some

embodiments, m is 1.

In a compound of formula (I), each R is independently selected from C1-C6 alkyl optionally
substituted by one or more halogen, R*0, halogen, R'R*™NC(0), R°’C(O)N(R®), R70C(0),
R*C(0)0, R’S(0),, R'S(0),N(H), R"'C(0), R"R"N, "0 and R"R"’NS(0),; and when m is
at least 2, two R' attached to adjacent atoms of ring A may form, together with the atoms to

which they are attached, a 5- or 6-membered heterocyclic or carbocyclic ring.

In some embodiments, each R' is independently selected from C1-C6 alkyl optionally
substituted by one or more halogen, R*0, halogen, R’R*NC(0), R°C(O)N(R®), R70C(0),
R*C(0)0, R’S(0),, R'’S(0),N(H), R"'C(0), R"’R"N, and R"*R'°NS(0),; and when m is at
least 2, two R' attached to adjacent atoms of ring A may form, together with the atoms to

which they are attached, a 5- or 6-membered heterocyclic or carbocyclic ring.

In some embodiments, each R' is independently selected from C1-C6 alkyl, R*0, halogen,
R’C(O)N(R®), R’S(0),, R'’S(0),N(H), 0, and R'"*R"’NS(0),.

When R'is C1-C6 alkyl, said alkyl e.g. may be selected from C1-C4 alkyl, e.g. C1-C3 alkyl,
such as methyl, ethyl and isopropyl.
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In the moieties R*0, R'R*NC(0), R°C(O)N(R®), R7OC(0), R*C(0)0, R’S(0)s,
R'S(0),N(H), R''C(0), R"”R"N, and R'"*R"’NS(0),; each one R?, R*>, R*, R>, R®, R, R®, R’,
R R", R, R"” and R is independently selected from H and C1-C6 alkyl. In some
embodiments, each one of R%, R*, R*, R, RS, R”, R®, R?, R">, R"", R'*, R and R is
independently selected from H and C1-C4 alkyl, e.g. from H and C1-C3 alkyl, or from H,
methyl and ethyl, in particular from H and methyl.

In some other embodiments, each one of Rz, R’ , R4, R’ , R6, R7, RS, R9, RIO, R“, Rlz, R" and
R'* is independently selected from C1-C6 alkyl, e.g. from C1-C4 alkyl, from C1-C3 alkyl, or
from methyl and ethyl, in particular from methyl.

In some embodiments, in the moiety R’C(O)N(R®), R is as defined herein above, and R® is H.

In the moiety R"R'’NS(0),, R' is as defined herein above, ¢.g. R'* is H or CHs, or R' is H,
and R" is selected from H, C1-C6 alkyl, R'°C(0), R”’OC(0), and R"*R"’NC(0). In some
embodiments, R" is selected from H and C1-C6 alkyl, e.g. from H and C1-C4 alkyl, or from
H and C1-C3 alkyl, such as H and CH;. In some other embodiments, R"” is selected from C1-
C6 alkyl, R'°C(0), R70C(0), and R"*R"’NC(0), ¢.g. from R'°C(0), R”"OC(0), and
R"PRNC(0).

In any of R'°C(0), R'’0C(0), and R"*R'*NC(0), each one of R'°, R"7, R'® and R" is
independently selected from H and C1-C6 alkyl, e.g. from H and C1-C4 alkyl, or from H and
C1-C3 alkyl, such as H and CHs. In some embodiments, each one of R, R, R and R" is
independently selected from C1-C6 alkyl, e.g. from C1-C4 alkyl, or from C1-C3 alkyl, e.g.
each is CH;.

When R' is halogen, said halogen ¢.g. may be selected from F, Cl and Br. In some
embodiments, when R' is halogen, said halogen is F or Cl, in particular C1. In some other

embodiments, when R' is halogen, said halogen is F.

When R' is an alkyl moiety or comprises an alkyl moiety, any such alkyl moicty may be

substituted by one or more halogen, in particular one or more F.
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When any R' is "0, said O preferably is attached to a nitrogen atom in ring A, i.c. ring A is
y p y 8 8

nitrogen-containing heterocyclyl.

In some embodiments, when m is at least 2, e.g. m is 2, two R' attached to adjacent atoms of
the ring A form, together with the atoms to which they are attached, a 5- or 6-membered
heterocyclic or carbocyclic ring, e.g. a 5- or 6-membered heterocyclic ring, such as a 5- or 6-
membered ring containing one or two oxygen atoms. For example, two R attached to
adjacent atoms of ring A may form together a methylenedioxy biradical or an ethylenedioxy

biradical.

Tn some embodiments, when two R' attached to adjacent atoms of the ring A form, together
with the atoms to which they are attached, a 5- or 6-membered heterocyclic or carbocyclic

ring, said ring is a 5- membered heterocyclic ring, e.g. 1,3-dioxole or 1,3-dioxolane.

It should be realized that features of the various embodiments described herein may be freely
combined within the scope of the present invention, unless mutually incompatible, or unless

otherwise specified.

For example, in some embodiments, wherein W is CH,, the compound is as represented by

formula (If)

O
1
( R )m O_
N/
N (1)
A XN N
H \_%
wherein
Xi1sC;

ring A is phenyl or 5- or 6-membered heteroaryl;

m 1s an integer of from 0 to 3; e.g. from 0 to 2; orm is O or 1:
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and cach R! is as defined herein above.

In some embodiments of a compound of formula (If), each R' is independently selected from
C1-C6 alkyl optionally substituted by one or more halogen, R*0, halogen, R°C(O)N(R®),
R’S(0),, R'°S(0),N(H), and R"R'°NS(0),; and when m is at least 2, two R' attached to
adjacent atoms of ring A may form, together with the atoms to which they are attached, a 5-
or 6-membered heterocyclic or carbocyclic ring, e.g. a 5- or 6-membered saturated or mono-
unsaturated heterocyclic or carbocyclic ring, in particular a ring formed by methylenedioxy

biradical or an ethylenedioxy biradical attached to adjacent atoms of ring A;

each Rz, RS, R6, R9, RIO, and R is independently selected from H and C1-C6 alkyl, wherein

any alkyl is optionally substituted by one or more halogen;

R" is selected from H, C1-C6 alkyl, R'°C(0), R'’OC(0), and R"*R'*NC(0); and

each R16, R”, RIS, and R" is independently selected from H and C1-C6 alkyl, wherein any

alkyl is optionally substituted by one or more halogen.

In some of these embodiments, each R' is independently selected from C1-C6 alkyl optionally
substituted by one or more halogen, R*0, halogen, R>’C(O)N(R®), R’S(0),, R'’S(0),N(H),
and R'"R'’NS(0),; and when m is at least 2, two R' attached to adjacent atoms of ring A may
form, together with the atoms to which they are attached, a 5- or 6-membered heterocyclic or
carbocyclic ring, e.g. a 5- or 6-membered saturated or mono-unsaturated heterocyclic or
carbocyclic ring, in particular a ring formed by methylenedioxy biradical or an ethylenedioxy

biradical attached to adjacent atoms of ring A;

each Rz, RS, R6, R9, Rlo, and R is independently selected from H and C1-C6 alkyl, wherein

any alkyl is optionally substituted by one or more halogen; and

R" is selected from H and C1-C6 alkyl, and

wherein any alkyl is optionally substituted by one or more halogen.
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In the above embodiments, any C1-C6 alkyl preferably is C1-C3 alkyl, e.g. C1-C2 alkyl, in
particular CHs.

Moreover, when any alkyl is substituted by one or more halogen, each such halogen
preferably is F. For example, in some embodiments of a compound of formula (If), each R is
selected from F, CI, CFs, CHs, CH3;C(O)NH, CH30, CH3S(0),, NH,S(0);, OH,
CH;S(0),NH, and CH;NHS(O),, or two R', attached to adjacent atoms of ring A, form

together a methylenedioxy biradical.

In some of these embodiments, when ring A is phenyl, m is an integer of from 1 to 3, e¢.g.
from 1 to 2, in particular m is 1; and when ring A is heteroaryl, m is an integer of from 0 to 2,

e.g. mis O or 1.

In some embodiments of a compound of formula (If), ring A is phenyl and m is 1 or 2, or A is

5- or 6-membered heteroaryl and mis 0 or 1.

In some embodiments, ring A is phenyl or 5- or 6-membered heteroaryl and m is 0 or 1. In
some of these embodiments, ring A is phenyl. In some other of these embodiments, ring A is
5- or 6-membered heteroaryl. In some of these embodiments, ring A is 6-membered

heteroaryl. In some other of these embodiments, ring A is 5-membered heteroaryl.

In some embodiments of a compound of formula (I), e.g. a compound of formula (If), ring A
is selected from phenyl, pyridyl, thienyl, furyl, pyrazolyl, oxazolyl, pyridmidinyl, and
pyridazinyl.

In some embodiments of a compound of formula (I), e.g. a compound of formula (If), ring A
is phenyl. In some other of these embodiments, when ring A is 5-membered heteroaryl, it

more particularly is selected from thienyl, furyl, pyrazolyl, and oxazolyl.

In some embodiments of a compound of formula (I), e.g. a compound of formula (If), when
ring A is 6-membered heteroaryl, it more particularly is selected from 6-membered heteroaryl
containing one or more nitrogen atoms in the ring, e.g. 1 or 2 N, e.g. ring A is selected from

pyridinyl, pyridmidinyl, and pyridazinyl.
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The compounds of the invention may be readily synthesized by the person of ordinary skill

¢.g. by following the general procedure outlined in Reaction Scheme 1.

Reaction Scheme 1

H
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The compounds may also be synthesized using methods similar to those described in
Mejdrova et al (J. Med. Chem., 2015, 58 (9), pp 3767-3793) or Long et al (J. Org. Chem..,
2015, 80, 4716-4721).

The compounds of formula (I) also may be transformed into suitable, pharmaceutically
acceptable salts. The term pharmaceutically acceptable salt of a compound refers to a salt that
is pharmaceutically acceptable, as defined herein, and that possesses the desired
pharmacological activity of the parent compound. Pharmaceutically acceptable salts include
acid addition salts formed with inorganic acids, e.g. hydrochloric acid, hydrobromic acid,

sulphuric acid, nitric acid, phosphoric acid; or formed with organic acids, ¢.g. acetic acid,
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benzenesulfonic acid, benzoic acid, camphorsulfonic acid, citric acid, ethanesulfonic acid,
fumaric acid, glucoheptonic acid, gluconic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydroxyethanesulfonic acid, lactic acid, maleic acid, malic acid,
malonic acid, mandelic acid, methanesulfonic acid, muconic acid, 2-naphthalenesulfonic acid,
propionic acid, salicylic acid, succinic acid, tartaric acid, p-toluenesulfonic acid,

trimethylacetic acid, etc.

In the preparation of acid addition salts, preferably such acid are used which form suitably
therapeutically acceptable salts. Examples of such acids are hydrohalogen acids, sulfuric acid,
phosphoric acid, nitric acid, aliphatic, alicyclic, aromatic or heterocyclic carboxylic or
sulfonic acids, such as formic acid, acetic acid, propionic acid, succinic acid, glycolic acid,
lactic acid, malic acid, tartaric acid, citric acid, ascorbic acid, maleic acid, hydroxymaleic
acid, pyruvic acid, p-hydroxybenzoic acid, embonic acid, methanesulfonic acid,
ethanesulfonic acid, hydroxyethanesulfonic acid, halogenbenzenesulfonic acid,

toluenesulfonic acid or naphthalenesulfonic acid.

Whenever a chiral carbon is present in a chemical structure, it is intended that all
stereoisomers associated with that chiral carbon are encompassed by the structure, unless
otherwise specified. Using the Cahn-Ingold-Prelog RS notational system, any asymmetric
carbon atom may be present in the (R)- or (S)-configuration, and the compound may be

present as a mixture of its stereoisomers, €.g. a racemic mixture, or one sterecoisomer only.

The present invention includes pharmaceutical compositions comprising at least one
compound of formula (I), or an individual isomer, racemic or non-racemic mixture of isomers
or a pharmaceutically acceptable salt thereof, together with at least one pharmaceutically
acceptable excipient, e.g. a carrier, and optionally other therapeutic and/or prophylactic

ingredients.

A pharmaceutical composition according to the invention may be for topical (local) or
systemic administration, e.g. for enteral administration, such as rectal or oral administration,
or for parenteral administration to a mammal (especially a human), and comprises a
therapeutically effective amount of a compound according to the invention or a
pharmaceutically acceptable salt thereof, as active ingredient, in association with a

pharmaceutically acceptable excipient, e.g. a pharmaceutically acceptable carrier. The
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therapeutically effective amount of the active ingredient is as defined herein above and
depends e.g. on the species of mammal, the body weight, the age, the individual condition,

individual pharmacokinetic data, the disease to be treated and the mode of administration.

For enteral, e.g. oral, administration, the compounds of the invention may be formulated in a
wide variety of dosage forms. The pharmaceutical compositions and dosage forms may
comprise a compound or compounds of the present invention or pharmaceutically acceptable
salt(s) thereof as the active component. The pharmaceutically acceptable carriers may be
either solid or liquid. Solid form preparations include powders, tablets, pills, lozenges,
capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or more
substances which may also act as diluents, flavouring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with the
finely divided active component. In tablets, the active component generally is mixed with the
carrier having the necessary binding capacity in suitable proportions and compacted in the
shape and size desired. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and the
like. The formulation of the active compound may comprise an encapsulating material as
carrier, providing a capsule in which the active component, with or without carriers, is

surrounded by a carrier, which is in association with it.

Other forms suitable for oral administration include liquid form preparations including
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form preparations
which are intended to be converted shortly before use to liquid form preparations. Emulsions
may be prepared in solutions, for example, in aqueous propylene glycol solutions or may
contain emulsifying agents, for example, such as lecithin, sorbitan monooleate, or acacia.
Aqueous solutions can be prepared by dissolving the active component in water and adding
suitable colorants, flavors, stabilizers, and thickening agents. Aqueous suspensions can be
prepared by dispersing the finely divided active component in water with viscous material,
such as natural or synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose,
and other well-known suspending agents. Solid form preparations include solutions,

suspensions, and emulsions, and may contain, in addition to the active component, colorants,
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flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, thickeners,

solubilising agents, and the like.

Exemplary compositions for rectal administration include suppositories which can contain,
for example, a suitable non-irritating excipient, such as cocoa butter, synthetic glyceride
esters or polyethylene glycols, which are solid at ordinary temperatures, but liquefy and/or

dissolve in the rectal cavity to release the drug.

The compounds of the invention also may be administered parenterally, e.g. by inhalation,
injection or infusion, ¢.g. by intravenous, intraarterial, intraosseous, intramuscular,
intracerebral, intracerebroventricular, intrasynovial, intrasternal, intrathecal, intralesional,

intracranial, intracutaneous and subcutaneous injection or infusion.

Thus, for parenteral administration, the pharmaceutical compositions of the invention may be
in the form of a sterile injectable or infusible preparation, for example, as a sterile aqueous or
oleaginous suspension. This suspension may be formulated according to techniques known in
the art using suitable dispersing or wetting agents (e.g., Tween 80), and suspending agents.
The sterile injectable or infusible preparation may also be a sterile injectable or infusible
solution or suspension in a non-toxic parenterally acceptable diluent or solvent. For example,
the pharmaceutical composition may be a solution in 1,3-butanediol. Other examples of
acceptable vehicles and solvents that may be employed in the compositions of the present
invention include, but are not limited to, mannitol, water, Ringer’s solution and isotonic
sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as a
solvent or suspending medium. For this purpose, any bland fixed oil may be employed
including synthetic mono- or diglycerides. Fatty acids, such as oleic acid and its glyceride
derivatives are useful in the preparation of injectables, as are natural pharmaceutically
acceptable oils, such as olive oil or castor oil, especially in their polyoxyethylated versions.

These oil solutions or suspensions may also contain a long-chain alcohol diluent or dispersant.

Solutions for parenteral use also may contain suitable stabilizing agents, and if necessary,
buffer substances. Suitable stabilizing agents include antioxidizing agents, such as sodium
bisulfate, sodium sulfite or ascorbic acid, either alone or combined, citric acid and its salts
and sodium EDTA. Parenteral solutions may also contain preservatives, such as

benzalkonium chloride, methyl- or propyl-paraben, and cholorobutanol.
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For inhalation or nasal administration, suitable pharmaceutical formulations are as particles,
aerosols, powders, mists or droplets, ¢.g. with an average size of about 10 um in diameter or
less. For example, compositions for inhalation may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance

bioavailability, fluorocarbons, and/or other solubilising or dispersing agents known in the art.

The pharmaceutical compositions of the invention also may be administered topically, to the
skin or to a mucous membrane. For topical application, the pharmaceutical composition may

be e.g. a lotion, a gel, a paste, a tincture, a transdermal patch, a gel for transmucosal delivery.

The composition may be formulated as a suitable ointment containing the active components
suspended or dissolved in a carrier. Carriers for topical administration of the compounds of
this invention include, but are not limited to, mineral oil, liquid petroleum, white petroleum,

propylene glycol, polyoxyethylene polyoxypropylene compound, emulsifying wax and water.

Alternatively, the pharmaceutical composition may be formulated as a suitable lotion or
cream containing the active compound suspended or dissolved in a carrier. Suitable carriers
include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters

wax, cetaryl alcohol, 2-octyldodecanol, benzyl alcohol and water.

The pharmaceutical compositions of this invention may also be topically applied to the lower

intestinal tract by rectal suppository formulation or in a suitable enema formulation.

Suitable pharmaceutical excipients, e.g. carriers, and methods of preparing pharmaceutical
dosage forms are described in Remington’s Pharmaceutical Sciences, Mack Publishing

Company, a standard reference text in art of drug formulation.

The pharmaceutical compositions may comprise from approximately 1 % to approximately
95%, preferably from approximately 20% to approximately 90% of a compound of formula

(1), together with at least one pharmaceutically acceptable excipient.

In general, the compounds of the invention will be administered in a therapeutically effective

amount by any of the accepted modes of administration for agents that serve similar utilities.
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Suitable daily dosages typically ranges from 1 to 1000 mg, e¢.g. 1-500 mg daily, or 1-50 mg
daily, depending upon numerous factors such as the severity of the disease to be treated, the
age and relative health of the patient, the potency of the compound used, the route and form
of administration, and the indication towards which the administration is directed, etc. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given
disease. Compounds of the invention may be administered as pharmaceutical formulations
including those suitable for enteral or parenteral administration. The preferred manner of
administration is generally oral using a convenient daily dosage regimen which can be

adjusted according to the degree of affliction.

The compound of the present invention is contemplated as useful for the treatment of discases
caused by RNA viral infection in a mammal, e.g. non-enveloped single-stranded (+) RNA
viral infection, in particular diseases caused by picornaviruses, which is either a human or
animal, but preferably a human. The picornavirus e.g. may be a Parechovirus (e.g. Ljungan or
Parecho), a Cardiovirus (e.g. EMCV or Theiler’s virus), Enterovirus (e.g. EV, Coxsackie,
Polio, Rhino) or a hepatovirus. For veterinary use, the picornavirus may be e.g. an

Aphthovirus or a Teschovirus.

In some embodiments, the viral disease is one linked to or caused by an enterovirus, a

coxsackie virus; or a polio virus.

In some embodiments, the viral disease is one linked to or caused by an enterovirus. In some
embodiments, the viral disease is one linked to or caused by a coxsackie virus. In some

embodiments, the viral disease is one linked to or caused by a polio virus.

Diseases that are considered to be linked to, caused by, or otherwise associated with virus
infection, e.g. by picornaviruses, are ¢.g. neurodegenerative diseases such as multiple
sclerosis, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease,
Huntington’s disease, poliomyelitis, encephalitis, meningitis, sepsis, cancer, paralysis,
myocarditis, diabetes, common cold, hand-foot-and-mouth disease, herpangina, pleurodynia,
diarrhea, mucocutaneous lesions, respiratory illness, conjunctivitis, myositis, and chronic

fatigue syndrome.



10

15

20

25

30

WO 2016/206999 23 PCT/EP2016/063383

The present invention consequently also includes a compound of formula (I) for use in the
treatment of any of the above mentioned conditions, as well as the use of a compound of
formula (I) in the manufacturing of a medicament for the treatment of any of the above
mentioned conditions and a method of treatment of any of the above mentioned conditions, by

administering to an animal or human in need thereof, a compound of formula ().

The invention is further illustrated by some non-limiting examples.

EXAMPLES
A number of compounds of the inventions (Examples 1-32) were synthesized by following

the general procedure illustrated in Reaction Scheme 1, as described herein below:

Step-1

To a solution of 1 (10.0 g, 56.4 mmol) in ethyl acetate (200 mL) was added sodium metal (2.6
g, 112.8 mmol) portion wise at 0-5 °C under nitrogen atmosphere. The reaction mixture was
stirred at room temperature for 6h. The progress of the reaction was monitored by TLC. After
completion, the reaction mixture was cooled to 0-5°C, quenched with methanol (50 mL) and
the solvent was evaporated under pressure. The resultant solid was dissolved in water (100
mL) and washed with toluene (2 x 100 mL). The aqueous solution was acidified with acetic
acid (pH 4 to 5) and extracted with dichloromethane (3 x 100 mL). The combined organic
layer was washed with water, brine, dried over sodium sulphate, filtered and concentrated
under reduced pressure. The crude material was purified by recrystallization using ethyl

acetate and hexane to afford 2 (9.5 g, 76.8%) as pale brown solid.

Step-2

To a solution of 2 (9.0 g, 41.05 mmol) in ethanol (90 mL) was added hydrazine
monohydrochloride (4.218 g, 61.57 mmol) and acetic acid (2.7 mL, 2.83 g, 47.166 mmol) at
room temperature under nitrogen atmosphere. The reaction mixture was heated to 85 °C and
stirred for 5-6 h. The reaction was monitored by TLC. After completion of the reaction, the
reaction mixture was cooled to room temperature. The reaction mixture was quenched with
water (90 mL), concentrated under reduced pressure. The resultant aqueous layer was washed
with toluene (3 % 45 mL) and basified with 10% aq. sodium bicarbonate solution (pH: 8-9).

The aqueous layer was extracted with dichloromethane (4 x 50 mL). The combined organic
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layer was washed with water, brine, dried over sodium sulphate and concentrated under
reduced pressure to afford 3 (7.6 g, 79.36%) as an off-white solid. The product obtained was

used without further purification.

Step-3:

To a suspension of 3 (3.0 g, 12.86 mmol) in acetonitrile (75 mL) was added DIPEA until the
reaction mixture showed pH in the range of 9-10. To the reaction mixture was added ethyl
acetimidate hydrochloride (2.38 g, 19.26 mmol) at room temperature under nitrogen
atmosphere. The reaction mixture was again basified with DIPEA (pH 9-10). To the mixture
was added acetic acid (0.77 mL, 12.8 mmol) and the mixture was stirred for 16 h at room
temperature. The reaction mixture then was diluted with diethyl ether (30 mL), the solid
formed was filtered and dried under reduced pressure at 50-55 °C to get 4 (2.5 g, 70.86%) as a

colorless solid.

Step-4:

Sodium metal (0.628 g, 27.3 mmol) was dissolved in absolute ethanol (18 mL) at room
temperature under nitrogen atmosphere. To the clear solution were added 4 (0.6 g, 2.187
mmol) and diethyl carbonate (2.65 mL, 21.8 mmol) at room temperature and the reaction
mixture was heated to reflux for 16 h. The progress of the reaction was monitored by TLC.
After completion, the reaction mixture was cooled to room temperature and quenched with
water (30 mL). The resultant mass was concentrated under reduced pressure at 50-55 °C. The
residue was diluted with water, acidified with acetic acid (pH 5-6), extracted with
dichloromethane (3 x 10 mL), the combined organic extract was washed with water, brine,
dried over sodium sulphate, filtered and concentrated under reduced pressure to afford §

(0.420 g, 63.94%) as colorless solid.

Step-5:

To a suspension of 5 (0.7 g, 2.331 mmol) in dry toluene (15 mL) were added phosphoryl
chloride (5.44 mL, 8.948 g, 58.36 mmol) and N,N-diethyl aniline (0.748 mL, 0.7 g, 4.702
mmol) at room temperature under nitrogen atmosphere. The reaction mixture was then heated
to 105 °C for 16 h. After 16 h, the reaction mixture was concentrated under reduced pressure
at 50-55 °C and co-evaporated with toluene under reduced pressure. The crude material 6

(0.53 g, quantitative) obtained was used as such without further purification.
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Step-6:
To a solution of 6 (1.0 eq.) in toluene or acetonitrile or DMF (10-20 V) were added the
respective amine (1.3 eq.) and base [DIPEA (5 V)/ K,CO;3/ KOBu / NaH (2.0 eq.)]

5  sequentially. The reaction mixture was then stirred at room temperature or at 90 °C for 16 h.
The progress of the reaction was monitored by TLC. The reaction mixture was cooled to room
temperature and concentrated under reduced pressure. The residue was diluted with water (20
V), extracted with dichloromethane (3 x 10 V). The combined organic extract was washed
with water, brine, dried over sodium sulphate, filtered and concentrated under reduced

10  pressure. The crude material was purified by flash column chromatography (silica gel, 50%

EtOAc in Hexane) to afford the desired compound of formula (T) with >95% HPLC purity.

The chemical names of the compounds of Examples 1-32 are given in Table 1.

15 Table1l

Ex. Chemical name
8-(3,4-dimethoxyphenyl)-N-[(4-fluorophenyl)methyl]-2,7-dimethyl-pyrazolo[1,5-

: a][1,3,5]triazin-4-amine

) 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[[4-
(trifluoromethyl)phenyl|methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(p-tolylmethyl)pyrazolo[1,5-

: a][1,3,5]triazin-4-amine

A 8-(3,4-dimethoxyphenyl)-N-[(4-isopropylphenyl)methyl]-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-pyridylmethyl)pyrazolo[ 1,5-

> a][1,3,5]triazin-4-amine
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(4-pyridylmethyl)pyrazolo[ 1,5-

0 a][1,3,5]triazin-4-amine
N-[2-(4-chlorophenyl)ethyl]-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-

! a][1,3,5]triazin-4-amine
N-[(4-chlorophenyl)methyl]-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-

5 a][1,3,5]triazin-4-amine
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Ex. Chemical name

9 N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
ylJamino]methyl]phenyl]acetamide

0 8-(3,4-dimethoxyphenyl)-N-[(4-methoxyphenyl)methyl]-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine

" 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(3-
methylsulfonylphenyl)methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

" 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1-oxidopyridin-1-ium-4-
yl)methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

3 8-(3,4-dimethoxyphenyl)-N-[(6-methoxy-3-pyridyl)methyl]-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine

” 4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
yl]lamino]methyl]benzenesulfonamide

3 N-(cyclohexylmethyl)-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-
a][1,3,5]triazin-4-amine

16 N-(1,3-benzodioxol-5-ylmethyl)-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-
pyrazolo[1,5-a][1,3,5]triazin-4-amine

7 4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
yl]amino]methyl]phenol

18 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(tetrahydrofuran-2-
ylmethyl)pyrazolo[1,5-a][1,3,5]triazin-4-amine

19 N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
ylJamino]methyl]phenyljmethanesulfonamide

20 N-benzyl-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][ 1,3,5]triazin-4-
amine

’ 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-thienylmethyl)pyrazolo[1,5-
a][1,3,5]triazin-4-amine

- 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(3-pyridylmethyl)pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine

’3 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(5-methyl-2-furyl)methyl]pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine

Y methyl N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-

a][1,3,5]triazin-4-ylJaminoJmethyl]phenyl]sulfonylcarbamate
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Ex. Chemical name

’s N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
ylJamino]methyl]phenyl]sulfonylpropanamide

y N-methyl-4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-
4-yllamino]methyl]benzenesulfonamide

. 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1-methyl-1 H-pyrazol-3-
yl)methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

’g 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1,3-0xazol-5-yl)methyl|pyrazolo[1,5-
a][1,3,5]triazin-4-amine

2 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(piperidin-4-yl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine

30 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (2-methylpyrimidin-5-
yl)methyl]pyrazolo[1,5-a][1,3,5]triazin-4-amine

31 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(pyridazin-4-yl)methyl|pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine

1 8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(6-methylpyridin-3-

yl)methyl]pyrazolo[ 1,5-a][1,3,5]triazin-4-amine

The structural formulas of the compounds of Examples 1-32 are shown in Table 2.

Table 2

Ex. 1

Ex. 2 Ex. 3

Ex4

Ex. 5 Ex. 6

OISyl ey
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Analytical data for the compounds of Examples 1-32 are shown in Table 3.

Table 3

Ex. | Analytical Data

1 [6,93(d, 1 H),6.66 (s, 1 H),4.66(d,2H),3.78 (d, 6 H), 2.44 (s, 3 H), 2.24 (s, 3 H),

LCMS : 407.6 [M+H], HPLC purity: 99.98%

"H-NMR (DMSO, 300 MHz): 5 8.35 (t, 1 H), 7.42 (t, 2 H), 7.12 (t, 2 H), 7.03 (d, 1 H),




WO 2016/206999 30 PCT/EP2016/063383

Ex. | Analytical Data

"H-NMR (MeOD, 300 MHz): 3 7.31 (d, 2 H), 7.23 (d, 1 H), 7.17 (d, 2 H), 7.10 (d, 1
2 | H),7.05(d 1H),4.79 (d, 2 H), 3.89 (d, 6 H), 2.50 (s, 3 H), 2.46 (s, 3 H), 2.33 (s, 3
H), LCMS : 404.6 [M+H], HPLC purity: 99.59%

"H-NMR (CDCI3, 300 MHz): 5 7.65 (d, 2 H), 7.55 (d, 2 H), 7.18 (d, I H), 6.98 (d, 1
3 | H),6.81(d, 1 H),4.95(d, 2 H),3.96 (d, 6 H), 2.57 (s, 3 H), 2.55 (s, 3 H), LCMS :
458.6 [M+H], HPLC purity: 99.89%

"H-NMR (MeOD, 300 MHz):  7.33 (d, 2 H), 7.22 (t, 3 H), 7.09 (d, 1 H), 7.04 (d, 1
4 | H),4.79 (s, 2 H), 3.89 (d, 6 H), 2.89 (m, 1 H), 2.49 (s, 3 H), 2.46 (s, 3 H), 1.25 (s, 3
H), 1.29 (s, 3 H), LCMS : 432.7 [M+H], HPLC purity: 99.87%

"H-NMR (MeOD, 300 MHz): § 8.55 (d, 1 H), 7.83 (t, 1 H), 7.50 (d, 1 H), 7.35 (dd, 1
5 | H),725(d, 1H),7.12 (dd, 1 H), 7.05 (d, 1 H), 4.96 (s, 2 H), 3.89 (d, 6 H), 2.53 (s, 3
H), 2.43 (s, 3 H), LCMS : 391.6 [M+H], HPLC purity: 98.99%

"H-NMR (MeOD, 300 MHz): § 8.78 (d, 2 H), 8.06 (d, 2 H), 7.23 (d, 1 H), 7.13 (d, 1
6 | H),7.06(d, 1 H),5.13 (s, 2 H), 3.89 (d, 6 H), 2.54 (s, 3 H), 2.42 (s, 3 H), LCMS :
391.4 [M+H], HPLC purity: 96.53%

"H-NMR (McOD, 300 MHz): 5 7.28 (s, 4 H), 7.22 (d, 1 H), 7.09 (d, 1 H), 7.04 (d, 1
7 | H),3.89 (d, 6 H), 3.84 (t, 2 H), 3.01 (t, 2 H), 2.49 (s, 3 H), 2.44 (s, 3 H), LCMS :
438.5 [M+H], HPLC purity: 99.45%

'H-NMR (DMSO, 300 MHz): & 7.39 (s, 4 H), 7.30 (d, 1 H), 7.17 (dd, 1 H), 7.04 (d, 1
8 H), 4.69 (d, 2 H), 3.79 (d, 6 H), 2.49 (s, 3 H), 2.38 (s, 3 H), LCMS : 424.7 [M+H],
HPLC purity: 99.94%

TH-NMR (MeOD, 300 MHz): 3 7.79 (d, 2 H), 7.63 (d, 2 H), 7.28 (d, 1 H), 7.15 (dd, 1
9 | H),7.96(d, 1 H)3.90 (d, 6 H), 2.57 (s, 3 H), 2.50 (s, 3 H), 2.15 (s, 3 H), LCMS :
433.6 [M+H], HPLC purity: 98.27%

"H-NMR (MeOD, 300 MHz):  7.35 (d, 2 H), 7.23 (s, 1 H), 7.11 (m, 1 H), 7.05 (d, 1
10 | H), 6.90 (d, 2 H), 4.75 (s, 2 H), 3.89 (d, 6 H), 3.78 (s, 2 H), 2.49 (d, 6 H), LCMS :
420.5 [M+H], HPLC purity: 99.64%

"H-NMR (TFA, 300 MHz): 5 11.58, (s, 1 H), 8.25 (s, 1H), 8.03 (d, 1 H), 7.92 (d, 1 H),
11 | 774 1H),7.14 (d, 1 H), 6.98 (t, 2 H), 5.26 (s, 2 H), 4.01 (s, 3 H), 3.97 (s, 3 H),
3.30 (s, 3 H), 2.77 (s, 3 H), 2.51 (s, 3 H), LCMS : 468.3[M+H], HPLC purity: 99.86%
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Ex.

Analytical Data

12

"H-NMR (DMSO, 300 MHz): $ 9.25, (t, 1 H), 8.15 (d, 2H), 7.38 (d, 1 H), 7.30 (d, 1
H), 7.17 (dd, 1 H), 7.02 (d, 1 H), 4.67 (d, 2 H), 3.78 (d, 6 H), 2.52 (s, 3 H), 2.37 (s, 3
H), LCMS : 407.8 [M+H], HPLC purity: 98.86%

13

"H-NMR (DMSO, 300 MHz):  9.19, (t, 1 H), 8.20 (d, 2H), 7.76 (dd, 1 H), 7.29 (d, 1
H), 7.17 (dd, 1 H), 7.02 (d, 1 H), 6.78 (d, 1 H), 4.63 (d, 2 H), 3.92 (s, 3 H), 3.78, (s, 3
H), 2.41 (s, 3 H), LCMS : 421.7 [M+H], HPLC purity: 99.54%

14

"H-NMR (DMSO, 300 MHz): 3 9.29, (t, 1 H), 7.78 (d, 2H), 7.54 (d, 2 H), 7.31 (s, |
H), 7.29 (d, 2 H), 7.17 (dd, 1 H), 7.03 (d, 1 H), 4.78 (d, 2 H), 3.79 (d, 6 H), 2.53 (s, 3
H), 2.36 (s, 3 H), LCMS : 469.8 [M+H], HPLC purity: 98.53%

15

H-NMR (DMSO, 300 MHz): 57.22 (s, | H), 7. 09 (dd, 1 H), 7.03 (d, 1 H), 3.88 (d, 6
H), 3.48 (d, 2 H), 2.49 (s, 3 H), 2.44 (s, 3 H), 1.78 (m, 6 H), 1.28 (m, 4 H), 1.06 (m, 2
H), LCMS : 396.4 [M+H], HPLC purity: 99.77%

16

"H-NMR (DMSO, 300 MHz): 3 9.12, (t, 1 H), 7.30 (d, 1H), 7.17 (dd, 1 H), 7.02 (d, 1
H), 6.97 (d, 1 H), 6.85 (s, 2 H), 5.97 (s, 2 H), 4.60 (d, 2 H), 3.78 (s, 6 H), 2.50 (s, 3
H), 2.39 (s, 3 H), LCMS : 434.0 [M+H], HPLC purity: 99.84%

17

"H-NMR (MeOD, 300 MHz): 3 7.26, (d, 2 H), 7.22 (d, 1H), 7.10 (dd, 1 H), 7.03 (d, 1
H), 6.76 (d, 2 H), 4.71 (s, 2 H), 3.88 (s, 6 H), 2.47 (d, 6 H), LCMS : 406.4 [M+H],
HPLC purity: 97.37%

18

"H-NMR (CDCls, 300 MHz): 5 7.30 (d, 1 H), 7.17 (dd, 1 H), 6.96 (d, 1 H), 6.73 (br, 1
H), 4.18 (m, 1 H), 3.92 (m, 1 H), 3.94 (s, 3 H), 3.90 (s, 3 H), 3.86 (m, 1 H), 3.82 (m, 1
H), 3.61 (m, 1 H), 2.54 (d, 6 H), 2.08 (m, 1 H), 1.96 (m, 1 H), 1.68 (m, 1 H), LCMS :
384.1 [M+H], HPLC purity: 97.65%

19

"H-NMR (McOD, 300 MHz): 3 9.68 (s, 1 H), 9.16 (t, 1 H), 7.35 (d, 1H), 7.30 (d, 1 H),
7.16 (m, 3 H), 7.02 (d, 1 H), 4.66 (d, 2 H), 3.78 (s, 6 H), 2.67 (s, 3 H), 2.50 (s, 3 H),
2.32 (s, 3 H), LCMS : 483.1 [M+H], HPLC purity: 99.45%

20

TH-NMR (DMSO, 300 MHz): 3 9.20 (t, 1 H), 7.37 (d, 2 H), 7.30 (m, 3 H), 7.25 (d, 1
H),7.17 (d, 1 H), 7.02 (d, 1 H), 4.72 (d, 2 H), 3.78 (s, 6 H), 2.50 (s, 3 H), 2.38 (s, 3
H), LCMS : 390.1 [M+H], HPLC purity: 99.90%

21

"H-NMR (DMSO, 300 MHz): 3 9.27 (t, 1 H), 7.39 (dd, 1 H), 7.30 (d, 1 H), 7.09 (d, 1
H),7.02 (d, 1 H), 6.97 (d, 1 H), 4.84 (d, 2 H), 3.78 (d, 6 H), 2.50 (s, 3 H), 2.43 (s, 3
H), LCMS : 396.1 [M+H], HPLC purity: 99.96%
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22

"H-NMR (DMSO, 300 MHz): 3 9.26 (t, 1 H), 8.62 (d, 1 H), 8.47 (dd, 1 H), 7.80 (m, 1
H), 7.35 (dd, 1 H), 7.29 (d, 1 H), 7.17 (dd, 1 H), 7.02 (d, 1 H), 4.72 (d, 2 H), 3.78 (d, 6
H), 2.50 (s, 3 H), 2.39 (s, 3 H), LCMS : 391.1 [M+H], HPLC purity: 99.97%

23

"H-NMR (DMSO, 300 MHz): 3 9.26 (bs, 1 H), 7.30 (d, 1 H), 7.17 (dd, 1 H), 7.02 (d, 1
H), 6.18 (d, 1 H), 5.99 (d, 1 H), 4.63 (d, 2 H), 3.78 (d, 6 H), 2.50 (s, 3 H), 2.40 (s, 3
H), 2.20 (s, 3 H), LCMS : 394.1 [M+H], HPLC purity: 99.61%

24

"H-NMR (DMSO, 300 MHz): 5 12.01 (s, 1 H), 9.30 (t, | H), 7.85 (d, 2 H), 7.59 (d, 2
H), 7.30 (s, 1 H), 7.18 (d, 1 H), 7.03 (d, 1 H), 4.80 (d, 2 H), 3.98 (q, 2 H), 3.79 (d, 6
H), 2.52 (s, 3 H), 2.36 (s, 3 H), 1.10 (t, 3 H), LCMS : 541.0 [M+H], HPLC purity:
97.51%

25

"H-NMR (DMSO, 300 MHz): § 12.01 (s, 1 H), 9.29 (t, | H), 7.88 (d, 2 H), 7.58 (d, 2
H),7.30 (s, 1 H), 7.18 (d, 1 H), 7.03 (d, 1 H), 4.80 (d, 2 H), 3.79 (d, 6 H), 2.52 (s, 3
H),2.34 (s, 3 H), 2.18 (t, 2 H), 0.87 (t, 3 H), LCMS : 525.0 [M+H], HPLC purity:
99.96%

26

'H-NMR (DMSO, 300 MHz): 5 9.30 (t, 1 H), 7.75 (d, 2 H), 7.57 (d, 2 H), 7.42 (dd, 1
H), 7.30 (s, 1 H), 7.18 (d, 1 H), 7.03 (d, 1 H), 4.80 (d, 2 H), 3.79 (d, 6 H), 2.52 (s, 3
H), 2.37 (s, 3 H), 2.33 (t, 2 H), LCMS : 483.2 [M+H], HPLC purity: 97.8%

27

"H-NMR (DMSO, 300 MHz): 5 8.90 (t, 1 H), 7.57 (d, 1 H), 7.30 (d, 1 H), 7.18 (dd, 1
H),7.02 (d, 1 H), 6.18 (d, 1 H), 4.65 (d, 2 H), 3.79 (d, 9 H), 2.52 (s, 3 H), 2.39 (s, 3
H), LCMS : 394.2 [M+H], HPLC purity: 99.0%

28

'H-NMR (DMSO, 300 MHz): & 8.16 (s, 1 H), 7.23 (d, 1 H), 7.13 (d, 1 H), 7.09 (dd, 1
H), 7.03 (d, 1 H), 4.91 (d, 2 H), 3.87 (d, 6 H), 2.49 (d, 6 H), LCMS : 381.2 [M+H],
HPLC purity: 98.3%

29

"H-NMR (McOD, 300 MHz): 5 7.12 (d, 1 H), 7.01 (d, 2 H), 3.89 (d, 6 H), 3.74 (d, 2
H), 3.45 (d, 2 H), 3.04 (t, 2 H), 2.63 (s, 3 H), 2.45 (s, 3 H), 2.15 (b, 1 H), 2.05 (d, 2
H), 1.60 (b, 2 H), LCMS : 397.2 [M+H], HPLC purity: 99.9%

30

"H-NMR (McOH, 300 MHz): 3 8.79 (s, 2 H), 7.22 (d, 1 H), 7.10 (dd, 1 H), 7.03 (d, 1
H), 4.80 (s, 2 H), 3.87 (s, 6 H), 2.67 (s, 3 H), 2.49 (s, 3 H), 2.45 (s, 3 H), LCMS :
406.2 [M+H], HPLC purity: 99.4%

31

"H-NMR (McOD, 300 MHz): 3 9.28 (d, 1 H), 9.13 (dd, 1 H), 7.75 (d, 1 H), 7.23 (d, 1
H), 7.12 (dd, 1 H), 7.03 (d, 1 H), 4.91 (d, 2 H), 3.88 (s, 6 H), 2.51 (s, 3 H), 2.41 (s, 3
H), LCMS : 392.2 [M+H], HPLC purity: 98.8%
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Ex. | Analytical Data

"H-NMR (DMSO, 300 MHz): 5 9.22 (, 1 H), 8.48 (d, 1 H), 7.67 (dd, 1 H), 7.29 (d, 1
32 | H),7.18(dd, 1 H), 7.03 (d, 1 H), 4.66 (d, 2 H), 3.78 (s, 6 H), 2.42 (s, 3 H), 2.39 (s, 3
H), LCMS : 405.2 [M+H], HPLC purity: 99.9%

BIOLOGICAL ASSAYS

Phosphatidyl inositol kinase inhibition assay

Inhibition of P14 kinases was studied using the ADP-Glo™ Kinase Assay which is a
luminescent kinase assay that measures ADP formed from a kinase reaction; ADP is
converted into ATP, which is converted into light by Ultra-Glo™ Luciferase. The assay is
performed in two steps; first, after the kinase reaction, an equal volume of ADP-Glo™
Reagent is added to terminate the kinase reaction and deplete the remaining ATP. In the
second step, the Kinase Detection Reagent is added, which simultancously converts ADP to
ATP and allows the newly synthesized ATP to be measured using a coupled
luciferase/luciferin reaction. The luminescent signal produced is proportional to the activity of

the kinase.

Inhibition of PI3 kinases was studied using the HTRF (homogeneous time-resolved
flouorescence) assay which is a universal method for identifying and characterizing the
phosphotransferase activity induced by any ATP/ADP dependent target. The formation of
ADP is detected by a specific monoclonal antibody labeled with Eu’” cryptate, and directly

correlates with the amount of phosphorylated substrate in kinase assays

Table 4 shows test results, expressed as 1Csy values (in uM) of some compounds of the

invention vs. different kinases.

Table 4
Kinase Example 6 Example 14
ICso (nM) ICso (M)
PI4KIIIB 0.0013 0.0021
PI4KIIlo 3.2 1.3
PI3Kp >10 >10
PI3Ka 7.3 >10
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In vitro assay in mammalian cell culture

The antiviral activity of compounds of the invention has been evaluated based on the ability
of the compounds to prevent virus from causing viral cytopathic effects (CPE) in mammalian
cell culture. Incubation time, cell line, cell density and virus titer differed from assay to assay
but the general procedure was as follows: Cells were cultivated on 96 well flat bottom plates
to approximately 90 % confluence (20 000-90 000 cells/well) in a suitable media. The titer of
the virus was determined by the standard method of tissue culture infective dose (TCIDsg) on
cells. Briefly, cells were infected with 50 ul of virus suspension, and diluted 10-fold in media.
The plates were incubated in 37 °C with 5 % CO, for 3-7 days and cells were inspected daily
for CPE. After determining CPE, plates were stained with Gram’s Crystal Violet solution and
optical density was read at 540 nm. The highest virus dilution that resulted in > 95 % CPE
was used in the assays. Substances at a final concentration of 2.5-20 uM and the virus were
added to the cells and incubated for 3-7 days depending on the virus and cell line used. As
controls, uninfected cells and cells infected with virus (no substance) were included on each
plate. The cells were stained with crystal violet after determining the CPE on infected controls
and the optical density was read at 540 nm. The inhibition capacity was calculated as a % by

comparison with non-infected and infected controls.

Table 5 shows the inhibition capacity of compounds of the invention on different
enteroviruses. + indicates 1Cso <1 OM; ++ indicates 1Cso <100 nM; +++ indicates ICso <10
nM; EV6: Enterovirus 6; EV30: Enterovirus 30; EV68: Enterovirus 68; EV71: Enterovirus
71; B1: coxsackie B1 virus; B2: coxsackie B2 virus; B3: coxsackie B3 virus ; B4: coxsackie

B 4 virus ; B5: coxsackie B5virus; Poliol: polio virus Sabin 1.

Table 5

Ex. EVé |EV30 EV68 EV71 Bl B2 B3 B4 BS Polio 1
1 + ++ nd ++ |+ +H+ |+ nd ++ +++

2 + ++ + + ++ ++ + ++ ++ ++

3 + ++ ++ ++ ++ ++ ++ ++ ++ ++

4 + + + + + + + + + +

5 + + + + ++ ++ + + + ++

6 [ - - - - - - - -
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Ex. EV6 |EV30 [EV68 |[EV71 Bl B2 B3 B4 BS Polio 1
7 + + + + + + + + + +

8 + ++ ++ + ++ ++ ++ ++ + ++
9 ++ ++ ++ ++ + ++ ++ ++ ++ +++
10 + ++ ++ + ++ ++ + ++ ++ ++
11 ++ +++ |+t ++ H+ H+ HH HH HH HH
12 nd + + + + + + + + +
13 nd +++ |+t ++ +++ |+t ++ ++ ++ +++
14 nd t+ t+ t+ ++ ++ ++ ++ +++ [+t
15 + + + + + + + + + +
16 + ++ ++ ++ ++ ++ ++ ++ |+t ++
17 ++ ++ ++ H+ H+ [ ++ |+
18 + + + + + + + + + +
19 + ++ ++ +++ |+t ++ ++ ++ |+ ++
20 ++ ++ ++ ++ ++ ++ ++ ++ |+t ++
21 ++ ++ ++ ++ +++ |+ [+ ++ ++ ++
22 ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
23 ++ ++ ++ ++ +++ |+t ++ ++ |+t +++
24 - - + + - + - + - +
25 - - + - - - - - - -
26 + + - + + ++ + ++ + ++
27 + ++ +++ |+t +++ [ | ++ |+t +++
28 ++ - +++ |+t ++ ++ ++ ++ + ++
29 - - - - - - - - - -
30 + ++ ++ ++ + + + ++ + ++
31 + - ++ ++ + + + +++ |+ +
32 ++ +++ |+t ++ ++ ++ ++ |+ ++ ++

In Table 5 the signs have the following meaning;:

+ 1Cs0 < 1 ].LM
++ 1Cs50 < 100 nM
+++ 1Cs50 < 10 nM

- Not determined or ICso> 1 uM
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CLAIMS

1. A compound of formula (I)

(RU), o
N ‘4
N
H N (0
A X—W—N— N
N

or a pharmaceutically acceptable salt thereof, wherein

W is CH; or CH,-CHy;

X 1s C or CH;

ring A is 5- or 6-membered carbocyclyl or 5- or 6-membered heterocyclyl;

m is an integer of from 0 to 3;

each R' is independently selected from C1-C6 alkyl optionally substituted by one or more
halogen, R?0, halogen, R’'R*NC(0), R’C(O)N(R®), R’0C(0), R*C(0)0, R’S(0),,

R'S(0),N(H), R''C(0), R"*R"N, 0 and R'*R"’NS(0),; and

when m is at least 2, two R' attached to adjacent atoms of ring A may form, together with the

atoms to which they are attached, a 5- or 6-membered heterocyclic or carbocyclic ring;

cachR%L R, RY, R°, RS, R7, R®, R%, R', R, R"2, R" and R" is independently selected from H
and C1-C6 alkyl, wherein any alkyl is optionally substituted by one or more halogen;

R" is selected from H, C1-C6 alkyl, R'°C(0), R"’0OC(0), and R"*R'*NC(0); and

each R'®, R", R'® and R" is independently selected from H and C1-C6 alkyl, wherein any

alkyl is optionally substituted by one or more halogen.
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2. The compound of claim 1, or a pharmaceutically acceptable salt thercof, wherein ring A is

5- or 6-membered carbocyclyl.

3. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring A is

phenyl or 5- or 6-membered heteroaryl.

4. The compound of any one of the claims 1 to 3, or a pharmaceutically acceptable salt

thereof, wherein ring A is phenyl.

5. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein ring A is

5- or 6-membered heteroaryl.

6. The compound of any one of the claims 1 to 5, or a pharmaceutically acceptable salt

thereof, wherein W is CH,.

7. The compound of any one of the claims 1 to 6, or a pharmaceutically acceptable salt

thereof, wherein m is an integer of from 0 to 2.

8. The compound of claim 7, or a pharmaceutically acceptable salt thereof, wherein m is 1 or

2.

9. The compound of any one of the claims 1 to 8, or a pharmaceutically acceptable salt

thereof, wherein W is CHy; X is C; and ring A is phenyl or 5- or 6-membered heteroaryl.

10. A compound according to claim 1, selected from
8-(3,4-dimethoxyphenyl)-N-[(4-fluorophenyl)methyl]-2,7-dimethyl-pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[[4-(trifluoromethyl)phenyl methyl|pyrazolo[1,5-
a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(p-tolylmethyl)pyrazolo[1,5-a][1,3,5]triazin-4-
amine,

8-(3,4-dimethoxyphenyl)-N-[(4-isopropylphenyl)methyl]-2,7-dimethyl-pyrazolo[ 1,5-

a][1,3,5]triazin-4-amine,
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8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-pyridylmethyl)pyrazolo[1,5-a][1,3,5]triazin-4-
amine,

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(4-pyridylmethyl)pyrazolo[ 1,5-a][1,3,5]triazin-4-
amine,

N-[2-(4-chlorophenyl)ethyl]-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine,
N-[(4-chlorophenyl)methyl]-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-
a][1,3,5]triazin-4-amine,
N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
ylJamino]methyl]phenyl]acetamide,
8-(3,4-dimethoxyphenyl)-N-[(4-methoxyphenyl)methyl]-2,7-dimethyl-pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(3-methylsulfonylphenyl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1-oxidopyridin-1-ium-4-yl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-N-[(6-methoxy-3-pyridyl)methyl]-2,7-dimethyl-pyrazolo[1,5-
a][1,3,5]triazin-4-amine,

4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
yl]lamino]methyl]benzenesulfonamide,
N-(cyclohexylmethyl)-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
amine,

N-(1,3-benzodioxol-5-ylmethyl)-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine,

4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
yl]amino]methyl]phenol
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(tetrahydrofuran-2-ylmethyl)pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine,
N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
yl]amino]methyl]phenyl]methanesulfonamide,
N-benzyl-8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(2-thienylmethyl)pyrazolo[ 1,5-a][ 1,3,5]triazin-4-

amine,
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8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-(3-pyridylmethyl)pyrazolo[ 1,5-a][1,3,5]triazin-4-
amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(5-methyl-2-furyl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine,

methyl N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5]triazin-4-
ylJamino]methyl]phenyl]sulfonylcarbamate,
N-[4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[1,5-a][1,3,5 ]triazin-4-
ylJamino]methyl]phenyl]sulfonylpropanamide,
N-methyl-4-[[[8-(3,4-dimethoxyphenyl)-2,7-dimethyl-pyrazolo[ 1,5-a][1,3,5]triazin-4-
yl]lamino]methyl]benzenesulfonamide,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1-methyl-1 H-pyrazol-3-yl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine,
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(1,3-0xazol-5-yl)methyl|pyrazolo[ 1,5-
a][1,3,5]triazin-4-amine,

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (piperidin-4-yl)methyl|pyrazolo[1,5-
a][1,3,5]triazin-4-amine
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(2-methylpyrimidin-5-yl)methyl|pyrazolo[1,5-
a][1,3,5]triazin-4-amine,

8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[ (pyridazin-4-yl)methyl|pyrazolo[1,5-
a][1,3,5]triazin-4-amine, and
8-(3,4-dimethoxyphenyl)-2,7-dimethyl-N-[(6-methylpyridin-3-yl)methyl]pyrazolo[1,5-
a][1,3,5]triazin-4-amine,

or a pharmaceutically acceptable salt thereof.

11. The compound according to any one of the claims 1 to 10 or a pharmaceutically

acceptable salt thereof, for use as an inhibitor of phosphatidylinositol 4-kinase I11J.

12. The compound according to any one of the claims 1 to 11, or pharmaceutically acceptable

salt thereof, for use in therapy.

13. The compound according to any one of the claims 1 to 11, or pharmaceutically acceptable

salt thereof, for use in the treatment of a viral infection.
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14. The compound or pharmaceutically acceptable salt thereof for use according to claim 13,

wherein the viral infection is a non-enveloped single-stranded (+) RNA viral infection.

15. The compound or pharmaceutically acceptable salt thereof for use according to any one of
the claims 11 to 14, in the treatment of a disorder selected from neurodegenerative diseases,
sepsis, cancer, paralysis, myocarditis, diabetes, common cold, hand-foot-and-mouth disease,
herpangina, pleurodynia, diarrhea, mucocutancous lesions, respiratory illness, conjunctivitis,

myositis, and chronic fatigue syndrome.

16. A pharmaceutical composition comprising a compound according to any one of the claims

1 to 10 and optionally a pharmaceutically acceptable excipient.

17. The use of a compound according to any one of the claims 1 to 10, for the manufacturing

of a medicament for the treatment of a viral infection.

18. A method of treatment of a viral infection by administering a compound according to any

one of the claims 1 to 10 to a mammal in need thereof.
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HOME (/) / PEOPLE (/PEOPLE) / HEIDI A. BOEHLEFELD
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ABOUT HEIDI

Heidi served as the firm's managing partner from 2016 to 2019. Her practice focuses on patent prosecution and
counseling, including validity, infringement and due diligence opinions. She has represented clients in patent matters
involving a wide range of technologies primarily in the chemical industry, including adhesives, paint, coatings,
polymeric films, packaging, composites, lubricants, sealants, electrochemistry, semiconductors, pharmaceuticals, and
food science. Heidi's practice also includes trademark prosecution and counseling. She has transactional experience,
including drafting and negotiating patent and trademark license agreements.

Prior to joining Renner Otto in 2000, Heidi served as in-house patent and trademark counsel for The Sherwin-Williams
Company. She began her career as a research engineer for B.P. America (The Standard Oil Co.); and later joined the
Patent and Licensing Department of B.P. America as an attorney. The corporate experience is of significant benefit to
Heidi's current practice. She acquired a detailed understanding of in-house intellectual property operations and a
familiarity with the issues that often arise in corporations, allowing her to assist her corporate clients with those issues.

EXPERIENCE

BP America (The Standard Oil Company) - Research Engineer
BP America - In-house Counsel, Patent & Licensing Department

The Sherwin-Williams Company - In-house Counsel

PROFESSIONAL MEMBERSHIPS

American Intellectual Property Law Association
American Bar Association
International Trademark Association

Cleveland Intellectual Property Law Association (President 2005-2006, Treasurer 1997-1990, Co-Chair CLE Committee
2008-201)

Cleveland Metropolitan Bar Association

AWARDS

Heidi has been recognized as an Ohio Super Lawyer—an award presented to no more than 2.5 percent of the lawyers in
Ohio.
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Email (mailto:hboehlefeld@rennerotto.com)

L, +1.216.6211113

[ Linkedin (https:/www.linkedin.com/pub/heidi-boehlefeld/14/921/31)
[i2) Get vCard (/sites/default/files/Heidi-A-Boehlefeld.vcf)

EDUCATION

Bachelor of Science, Chemical Engineering, Case Western Reserve University, with honors, 1983
Master of Business Administration, Case Western Reserve University, 1990

Juris Doctorate, Case Western Reserve University, 1990

ADMISSIONS

Ohio

U.S. Patent and Trademark Office

Privacy Policy (/privacy-policy) Terms of Use (/terms-use) © 2020 Renner OttoAbout Us (/about-us)  People (/people)
Services (/services)
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[Per Johan Claesson is chariman of the board ob CUROVIR AB, Kalmar,
Sweden, Assignee of U.S. Pat. No. 10,407,429]
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Per Johan Claesson

5 new message. Read here!

Show bigger map
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Per Johan Claesson is 69 years old and lives in a house in Elfvik , Lidingo with Greta Marianne Claesson . He turns 70 on March 17,2021 . The plot size is
about 10497 sqm .

+ Add phone number

. . T———
Address | population register

Ravviken 9
181 90 Lidingo

directions

More information

e About Per Johan Claesson

* Property Data

« Neighbors and new residents
e The area

Are you Per Johan Claesson ? Change your information here Then you can also get a good home insurance at a nice price!

Here in Elfvik , pollen levels can be high. Prescription-free drugs for pollen allergy

Elapoteket

100 items for sale in Elfvik

=
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89 Count on your mortgage
Nordea
About Per Johan Claesson at Ravviken 9
Per Johan turns 70 in about 10 months
Per Johan's birthday is March 18. Get one SMS remindera few days before.
He has names day August 1 and December 27.
& send flowers with Interflora
Send flowers to Per Johan ! Delivery today if you want!
Choose the bouquet
. Customize a cake for Per Johan ! Delivery the next day.
o5
Create cake AWV W

Bestéll Din Tarta Online!

Per Johan's previous addresses

Previous addresses for Per Johan Claesson are missing.

Meet women who are singles in Lidingo ! Want to meet local singles?
Click here to meet singles near you

match’

Per Johan's job & board assignment
Per Johan sits on 125 corporate boards . The largest is BZK Grain Alliance AB, which in 2018 had sales of SEK 146 million.

» BZK Grain Alliance AB, sales SEK 146,067,000, profit SEK 14,227,000

o CA Real Estate AB, sales SEK 97,623,000, loss SEK -39,508,000

» CA Arabybostader AB, sales SEK 43,222,000, profit SEK 1,783,000

o CAin Skane AB, sales of SEK 41,253,000, loss of SEK -2,931,000

« Catella AB, sales SEK 32,400,000, loss SEK -73,100,000

» VARVSHOLMENS FASTIGHETS SHARE COMPANY , turnover SEK 29,747,000, profit SEK 1,266,000

o CA1JONKOPING AB, sales SEK 27,423,000, loss SEK -512,000

o CA HOUSING IN VAXJO AB, sales SEK 22,636,000, profit SEK 12,100,000

e CA|VAXJO SHARE COMPANY , turnover SEK 20,349,000, profit SEK 5,872,000

o CA REAL ESTATE SERVICE SHARE COMPANY , sales SEK 19,292,000, loss SEK -104,000

« Kalmarsalen Conference & Events AB, sales SEK 15,245,000, loss SEK -1,226,000

» Lojtnanten Fastighets AB, sales SEK 14,234,000, profit SEK 5,969,000

« BORAS CITY FASTIGHETS SHARE COMPANY , sales SEK 13,836,000, profit SEK 1,228,000

« Sicklaon Fastigheter AB, sales SEK 12,000,000, profit SEK 1,013,000

« JONKOPING'S INDUSTRIAL PROPERTIES 1 SHARE COMPANY , sales SEK 11,275,000, profit SEK 3,540,000
« CA | HUSKVARNA AB, sales SEK 9,928,000, loss SEK -3,427,000

« Green man Fastighets AB, sales SEK 9,615,000, profit SEK 806,000

« APODEMUS SHARE COMPANY , sales SEK 8,530,000, loss SEK -5,079,000

« JOHAN AND MARIANNE CLAESSON SHARE COMPANY , turnover SEK 7,008,000, profit SEK 4,993,000
« Bellvi Real Estate AB, sales SEK 6,192,000, loss SEK -1,113,000

e CRAFT CENTER SHARE COMPANY , sales SEK 5,401,000, profit SEK 2,054,000

o CA Entreprenad AB, sales SEK 4,532,000, profit SEK 2,734,000

o ULVARBOETT SHARE COMPANY , turnover SEK 3,851,000, profit SEK 2,482,000

« CA Tremurare AB, sales SEK 3,710,000, profit SEK 1,042,000

« H7 Matarhuset 1 Stockholm AB, turnover SEK 3,535,000, profit SEK 9,000

« Movette Fastigheter AB, sales SEK 3,403,000, loss SEK -29,000

» CA Elektronen Fastighets AB, sales SEK 2,697,000, profit SEK 482,000

 Vistregardsbostdder AB, sales SEK 2,558,000, loss SEK -917,000

« JONKOPING INDUSTRIAL PROPERTIES, ORONSKYDDET 6 AB, sales SEK 2,521,000, profit SEK 834,000
o CA Furnace Fem AB, sales SEK 2,460,000, profit SEK 1,473,000
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« Rider 29 Borgholm AB, sales SEK 2,308,000, profit SEK 1,253,000

« Lomma Hamnallén 1 AB, sales SEK 2,284,000, profit SEK 2,483,000

« Svenska Bra AB, sales SEK 2,160,000, profit SEK 1,185,000

« Hermoda 2 Fastigheter AB , turnover SEK 2,014,000, profit SEK 40,000

« PROPERTY SHARE COMPANY ALEN , turnover SEK 1,774,000, profit SEK 731,000

« Fastighets AB Storangsbotten , turnover SEK 1,640,000, profit SEK 1,344,000

o JONKOPING'S INDUSTRIAL PROPERTIES, JEWEL CORAL 6 A , turnover SEK 1,491,000, profit SEK 854,000
« CA INDUSTRIAL PROPERTIES IN JONKOPING AB, turnover SEK 1,420,000, profit SEK 294,000
« PROPERTY SHARE COMPANY FUNJUNKAREN , turnover SEK 1,378,000, profit SEK 419,000
+ PROPERTY SHARE COMPANY JEWELEN , turnover SEK 1,305,000, loss SEK -884,000

« FOJOBO FASTIGHETS SHARE COMPANY , turnover SEK 1,073,000, profit SEK 519,000

« Lopema Fastighets AB, sales SEK 966 thousand, loss SEK -4 320 thousand

« JONKOPING INDUSTRIFASTIGHETER FRIDHEM AB, sales SEK 810 thousand, profit SEK 507 thousand
 Bellvi Lojan AB, sales SEK 592 thousand, profit SEK 60 thousand

« Curovir AB, sales SEK 400,000, loss SEK -10,527,000

« Bellvi Spattan AB, sales SEK 394 thousand, loss SEK -88 thousand

« PROPERTY SHARE COMPANY FOLUNGEN , turnover SEK 352,000, profit SEK 8,609,000

o REAL ESTATE SHARE COMPANY BREMIA , turnover SEK 284,000, profit SEK 6,702,000

* PHILIPSON CAR CAR COMPANY , sales SEK 13 thousand, profit SEK 810 thousand

+« PROPERTY SHARE COMPANY ANCHARJARNET , turnover SEK 1 thousand, profit SEK 6 099 thousand
« Gasverket Holding 2 AB, sales SEK 1 thousand, loss SEK -7 thousand

+ PROPERTY SHARE COMPANY SADELTAKET , turnover SEK 1,000, profit SEK 1,925,000

« Mastfoten 2 Kalmar AB, sales SEK 0,000, profit SEK 345,000

« Bookbox Fastighets AB, sales SEK 0,000, profit SEK 2,000

« HALLEFLUNDRAN MANAGEMENT SHARE COMPANY , turnover SEK 0,000, profit SEK 1,176,000
« Moveatta Fastigheter AB, sales SEK 0,000, loss SEK -1,191,000

« Movefem Forvaltnings AB , sales SEK 0,000, loss SEK -47,000

« Johannes Plan Fastigheter AB, sales SEK 0,000, loss SEK -158,000

o EVIDENTIA CONSULT SHARE COMPANY , sales SEK 0,000, profit SEK 144,000

« Spantrutan 1 Kalmar AB, sales SEK 0,000, profit SEK 345,000

« Saltang Fastighets AB, sales SEK 0,000, profit SEK 1,040,000

« Mollistorp 2: 3 AB, sales SEK 0,000, profit SEK 7,000

« H10 Gas Clocks 3 Stockholm AB, sales SEK 0,000, loss SEK -92,000

« Bellvi Forvaltnings AB, sales SEK 0,000, profit SEK 2,839,000

« Project housing in Kalmar AB, sales SEK 0,000, loss SEK -2,000

« Movesex Fastigheter AB, sales SEK 0,000, loss SEK -4,271,000

o CA Smaland AB, sales SEK 0 thousand, profit SEK 374 thousand

« Ernir Holding AB, sales SEK 0,000, loss SEK -1,316,000

« CA&DR Holding AB, sales SEK 0 thousand, loss SEK 0 thousand

« Malrac Holding AB , sales SEK 0 thousand, loss SEK -1 thousand

o PHILIPSON TROLLHATTAN CAR SHARE COMPANY , turnover SEK 0,000, profit SEK 58,000
« Strandfuruskogen 1 Lomma AB, sales SEK 0,000, profit SEK 162,000

« Lomma Hamnallén Fastighets AB , sales SEK 0,000, loss SEK -1,000

« Majovation AB, sales SEK 0,000, profit SEK 634,000

» CA Progress Kalmar December Il AB, sales SEK 0,000, profit SEK 169,000

o PHILIPSON SOUTH CAR SHARE COMPANY , sales SEK 0 thousand, profit SEK 43 thousand
« CAin Germany AB, sales SEK 0,000, loss SEK -42,000

« Strandfuruskogen 2 Lomma AB, sales SEK 0,000, profit SEK 162,000

« CA | KARLSKRONA AB, sales SEK 0,000, loss SEK -1,000

» Kappi Holding AB, sales SEK 0,000, profit SEK 63,367,000

» Strandfuruskogen 3 Lomma AB, sales SEK 0,000, profit SEK 162,000

« CA Agroinvest AB, sales SEK 0,000, loss SEK -4,653,000

« Movenio Fastigheter AB, sales SEK 0,000, loss SEK -257,000

« CLAESSON & ANDERZEN SHARE COMPANY , sales SEK 0 thousand, profit SEK 89 588 thousand
« H 27 Angpannehuset 1 AB, sales SEK 0 thousand, loss SEK -4 thousand

« ULVARBOETT MANAGEMENT SHARE COMPANY , turnover SEK 0,000, profit SEK 1,000

« PCH Investment AB, sales SEK 0,000, loss SEK -848,000

« CA Plusinvest AB, sales SEK 0,000, profit SEK 35,575,000

« Styltenvik Fastighets AB, sales SEK 0,000, loss SEK -315,000

» H20 Gasverket AB, sales SEK 0 thousand, loss SEK -1 thousand

« CA Progress Kalmar AB, sales SEK 0,000, profit SEK 261,246,000

« Nyttab Real Estate Kvarnholmen AB, sales SEK 0,000, profit SEK 635,000

« CA Progress Kalmar December | AB, sales SEK 0,000, loss SEK -700,000

« Lomma Hamnallén 3 AB, sales SEK 0,000, profit SEK 2,483,000

» Gasverket Projektering AB, sales SEK 0 thousand, loss SEK -1 536 thousand

« Okolner Kalmar AB, sales SEK 0 thousand, loss SEK -1 thousand

« Mastfoten 3 Kalmar AB, sales SEK 0,000, profit SEK 345,000

« H8 Reningshuset 1 Stockholm AB, sales SEK 0,000, loss SEK -16,000

» CA Property Holding AB, sales SEK 0,000, profit SEK 2,168,000
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« FASTIGHETS AB GASHOJDEN , turnover SEK 0,000, profit SEK 110,000

« Movetva Fastigheter AB, sales SEK 0,000, profit SEK 4,312,000

» Gasverket Holding AB, sales SEK 0,000, profit SEK 1,233,000

o Lomma Hamnallén 2 AB, sales SEK 0,000, profit SEK 2,483,000

o PROPERTY SHARE COMPANY SERGEANTEN , sales SEK 0,000, loss SEK -396,000

« TREB PROPERTIES HOLDING AB, sales SEK 0,000, profit SEK 1,561,000

¢ CA Investment AB, sales SEK 0,000, loss SEK -101,757,000

« VEMO INDUSTRI SHARE COMPANY , sales SEK 0,000, profit SEK 83,123,000

o CAin Estonia AB, sales SEK 0 thousand, profit SEK 6 034 thousand

o CA PROPERTY DEVELOPMENT SHARE COMPANY , turnover SEK 0,000, profit SEK 1,752,000
« Gasverket Holding 3 AB, sales SEK 0 thousand, loss SEK -1 thousand

+ LADOGA HOLDING AB, sales SEK 0,000, profit SEK 1,389,000

o ULVARBOETT FASTIGHETS SHARE COMPANY , turnover SEK 0,000, profit SEK 5,000

« GERDEN'S BUILDING SHARE COMPANY , sales SEK 0,000, profit SEK 11,000

« Movesju Fastigheter AB, sales SEK 0,000, loss SEK -762,000

« Ukrainian Investment AB, sales SEK 0,000, loss SEK -3,114,000

e« PROPERTY SHARE COMPANY CORPORAL, turnover SEK 0 thousand, loss SEK -88,252 thousand
» H14 Workshop 1 Stockholm AB, sales SEK 0,000, loss SEK -11,000

» Majoplus AB, sales SEK 0,000, profit SEK 412,000

« Strandfureskogens Fastighets AB, sales SEK 0,000, loss SEK -1,000

« Klara Fardiga Kalmar AB, sales SEK 0,000, profit SEK 1,651,000

o CAin Russia AB, sales SEK 0,000, profit SEK 121,000

» Kattrumpan Fastighets AB, sales SEK 0,000, loss SEK -1,644,000

« SHARE COMPANY CLAESSON & PRESS, sales SEK 0 thousand, loss SEK -160 thousand
« H-INVEST SHARE COMPANY , sales SEK -82,000, profit SEK 958,000

« Specialistklinikerna Stockholm AB
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