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DIAZINE AND TRIAZINE COMPOUNDS TO TREAT CYTOKINE
STORM SYNDROME

TECHNICAL FIELD

The present invention relates to diazine and triazine compounds having activity as Interferon and
5 Interleukin inhibitors, particularly Interferon-gamma, Tumour necrosis factor (TNF)- a and

Interleukin-1B, 2, 4, 6, 8, 13 and 17 inhibitors, and to the compounds for use in the treatment of

cytokine storm syndrome or cytokine release syndrome.

BACKGROUND
10 WO02009090431A discloses triazines of the formula below, in which the A ring may be a sulphur

containing heterocycle such as thienyl and benzothienyl, optionally substituted.
o | }
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WQ02009090431A further discloses triazines of the formula:

R3
R4
R1
. /N\N/
5
>

(V)

15  The compounds of WO2009090431A are stated to have activity as voltage dependent sodium

channel blockers.

Cytokine storm syndrome (CSS) was defined by Canna and Behrens in 2012 as ‘a group of disorders
representing a variety of inflammatory etiologies with the final common result of overwhelming

20  systemic inflammation, hemodynamic instability, multiple organ dysfunction, and potentially death.’
See Pediatr Clin North Am. 2012 Apr; 59(2): 329-344. Cytokine storm syndrome may be triggered by
a variety of factors, including infections, such as viruses, or sepsis infection (Chaudhry et al., In Vivo.
2013; 27(6): 669-684); or by treatment with certain medications (Nebelsiek et a/., Recent Pat
Cardiovasc Drug Discov 2012;7: 170-4). Cytokine release syndrome refers to an adverse systemic

25 inflammatory response to treatment with monoclonal antibodies (Winkler et a/., Blood
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1999;94:2217-24). Tisoncik et al., discuss the immunopathogenesis caused by cytokine storm
syndrome triggered by SARS-CoV, influenza virus, and dengue virus infections (Microbiology and
Molecular Biology Reviews, March 2012 Vol. 76 No. 1, p. 16-32). Tisoncik et al., further discuss the
pathology of the cytokine storm, stating that Interferon-gamma, and Interleukin (IL)-1 beta, 6, 8 and
17 are all associated with the cytokine storm, with IL-6 and IL-17 being identified as key cytokine
storm mediators in gene knockout mice studies. Russell et al. review trials of interferon inhibitors
and Interleukin (IL)-1, 2 and 6 inhibitors (ecancer 2020, 14:1022). They report that the increased
expression of IL-2R and IL-6 in serum is expected to predict the severity of the 2019-nCoV
pneumonia and the prognosis of patients and that it has been observed that COVID-19 induces high
levels of IL-6 for at least 2 weeks after disease onset. The authors further conclude that IL-1 is

elevated in patients infected with a coronavirus.

Rider et al. and Lin et al. discuss the compensatory mechanism observed when one specific cytokine
activity or mechanism is blocked. Rider et al. (International Journal of Cell Biology, Vol. 2016, Article
ID 9259646, 11 pages) state ‘The drawbacks of cytokine therapy come due to the basic properties of
cytokines: (i) cytokines are pleiotropic, meaning that they affect several processes in parallel; (ii)
cytokines are also known to have redundancy, meaning that the effect achieved by blocking one
specific cytokine activity can be compensated by others...", while Lin et a/. (Acta Biomaterialia 10
(2014) 3747-3755), discussing studies of the alleviation of wear-particle-induced osteolysis, state
‘Although blocking individual cytokines showed promising effects ..., a clinical study in humans
indicated that blocking TNF-a by neutralizing antibody did not mitigate osteolysis. This could be
explained by the compensatory up-regulation of other pro-inflammatory factors’ (emphasis

added).

SUMMARY OF THE INVENTION

The invention provides a compound of the formula (1), or a salt, tautomer or solvate thereof;

in which:

XisNandYisC; or
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XisCand Yis N; or

X andY are both N:

A'is a substituted 3 to 10 membered heterocycle comprising one, two or three sulphur atoms; said
heterocycle having two or more substituents selected from (i) halogen; (ii) C1. alkyl, Co-salkenyl, Cs.6
alkynyl, or Cy¢alkoxy, all optionally substituted by one or more of halogen, hydroxy and aryl; and {iii)
amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and Cy¢alkylthio
groups; or

Aisagroup

R3

>

R4

R5
(wherein " indicates the point of attachment)

R1is hydrogen, or a substituent group selected from Ci.1o alkyl, C,.19 alkenyl, benzyl, piperidine-
methyl, thienyl-methyl, furyl-methyl or Cs.4 cycloalkyl, any of which is optionally substituted by
hydroxy, halogen, carboxamide, halo Cy.¢ alkyl, C1.¢ alkyl or Cy.¢ alkoxy; or the Y is N and is
unsubstituted;

R2 is amino, Cy.10 alkyl or phenyl;

R3 is phenyl, xanthyl or naphthyl, each optionally substituted with 1 to 5 substituents selected from
halogen or Ci-Csalkoxy groups;

R4 is selected from hydrogen, Ci-Cealkyl, C5-Cscycloalkyl, phenyl, xanthyl or naphthyl, wherein the
phenyl or naphthyl may be optionally substituted with 2 to 5 substituents selected from halogen or
Ci-Cealkoxy groups;

R5 is hydrogen;

and

N*is =NH when R1 is hydrogen or a substituent group; or

N*is a group NRaRb where Ra and Rb are independently H or an alkyl group; or

N* is a piperazinyl ring, optionally substituted with one or more halogen or C;-Csalkoxy groups;

for use in the treatment of cytokine storm syndrome or cytokine release syndrome.

The Invention further provides a method of treating cytokine storm syndrome or cytokine release
syndrome, comprising the step of administering to a subject in need thereof a therapeutically
effective amount of a compound of formula () or a salt, tautomer or solvate thereof, as defined

hereinabove.
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The invention further provides the use of a compound of formula (I) or a salt, tautomer or solvate
thereof, as defined hereinabove, in the manufacture of a medicament for use in the treatment of

cytokine storm syndrome or cytokine release syndrome.

The invention further provides a pharmaceutical composition comprising a compound of formula (1)
or a salt, tautomer or solvate thereof, as defined hereinabove, and one or more pharmaceutically
acceptable excipients for use in the treatment of cytokine storm syndrome or cytokine release

syndrome.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 illustrates the effects of compound 1 on cytokine production from stimulated human
peripheral blood mononuclear cells.

FIGURE 2 illustrates the inhibitory effect of compound 1 on Interleukin (IL)-1 beta.

FIGURE 3 illustrates the inhibitory effect of compound 1 on interleukin (IL)-6.

FIGURE 4 illustrates the inhibitory effect of compound 1 on interleukin (IL)-8.

FIGURE 5 illustrates the inhibitory effect of compounds 1 on Tumour Necrosis Factor (TNF)-a.
FIGURE 6 illustrates the inhibitory effect of compound 1 on interferon-gamma (IFN-y).
FIGURE 7 illustrates the inhibitory effect of compound 1 on interleukin (IL)-17A.

FIGURE 8 illustrates the inhibitory effect of compound 2 on interleukin (IL)-17A.

FIGURE 9 illustrates the inhibitory effect of compound 2 on Tumour Necrosis Factor (TNF)-a.
FIGURE 10 illustrates the inhibitory effect of compound 2 on interferon-gamma (IFN-y).
FIGURE 11 illustrates the inhibitory effect of compound 2 on interleukin (IL)-8.

FIGURE 12 illustrates the inhibitory effect of compound 2 on interleukin (IL)-6.

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the Formula (1) have been found to exhibit activity as inhibitors of interferon-
gamma, Tumour necrosis factor (TNF)- a and of interleukin-1 beta, 2, 4, 6, 8, 13 or 17, and are
therefore useful in the treatment of cytokine storm syndrome and cytokine release syndrome. It is
believed that the activity via multiple mechanism exhibited by the compounds of Formula (1)
addresses the compensatory up-regulation of other pro-inflammatory factors observed when one

factor is inhibited.

As Embodiment 1 therefore, the invention provides a compound of Formula (1), or a salt, tautomer
or solvate thereof,
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in which:

XisNandYisC; or

XisCandYisN; or

XandY are both N:

Ais a substituted 3 to 10 membered heterocycle comprising one, two or three sulphur atoms; said
heterocycle having two or more substituents selected from (i) halogen; (ii) C1¢ alkyl, Cysalkenyl, C,¢
alkynyl, or Cy¢alkoxy, all optionally substituted by one or more of halogen, hydroxy and aryl; and {iii)

amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and Cy.¢alkylthio

groups; or
Ais agroup
R3
N
RS

(wherein " indicates the point of attachment)

R1 is hydrogen, or a substituent group selected from Ci.10 alkyl, C,.10 alkenyl, benzyl, piperidine-
methyl, thienyl-methyl, furyl-methyl or Cs.10 cycloalkyl, any of which is optionally substituted by
hydroxy, halogen, carboxamide, halo Cy.¢ alkyl, C1.¢ alkyl or Cy.¢ alkoxy; or the Y is N and is
unsubstituted;

R2 is amino, Cy.10 alkyl or phenyl;

R3 is phenyl, xanthyl or naphthyl, each optionally substituted with 1 to 5 substituents selected from
halogen or C;-Csalkoxy groups;

R4 is selected from hydrogen, Ci-Csalkyl, Cs-Cscycloalkyl, phenyl, xanthyl or naphthyl, wherein the
phenyl or naphthyl may be optionally substituted with 2 to 5 substituents selected from halogen or
C1-Cealkoxy groups;

R5 is hydrogen;

and

N*is =NH when R1 is hydrogen or a substituent group; or

N*is a group NRaRb where Ra and Rb are independently H or an alkyl group; or
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N* is a piperazinyl ring, optionally substituted with one or more halogen or C;-Csalkoxy groups;

for use in the treatment of cytokine storm syndrome or cytokine release syndrome.

As Embodiment 2, the invention provides a compound of Formula (1), or a salt, tautomer or solvate
thereof, as defined in Embodiment 1, for use in the treatment of cytokine storm syndrome triggered

by an infection.

As Embodiment 3, the invention provides a compound of Formula (1), or a salt, tautomer or solvate
thereof, as defined in Embodiment 1, for use in the treatment of cytokine storm syndrome triggered
by an infection selected from sepsis, influenza virus, a coronavirus, and dengue virus.

As Embodiment 4, the invention provides a compound of Formula (1), or a salt, tautomer or solvate
thereof, as defined in Embodiment 1, for use in the treatment of cytokine storm syndrome triggered

by a coronavirus.

As Embodiment 5, the invention provides a compound of Formula (1), or a salt, tautomer or solvate

thereof, for use as defined in any preceding Embodiment, wherein X and Y are both N.

As Embodiment 6, the invention provides a compound of Formula (1), or a salt, tautomer or solvate

thereof, for use as defined in any preceding Embodiment, wherein R1 is hydrogen.

As Embodiment 7, the invention provides a compound of Formula (1), or a salt, tautomer or solvate

thereof, for use as defined in any preceding Embodiment, wherein R2 is amino.

As Embodiment 8, the invention provides a compound of Formula (1), or a salt, tautomer or solvate
thereof, for use as defined in any preceding Embodiment, wherein A is a substituted 3 to 10
membered heterocycle comprising one, two or three sulphur atoms; said heterocycle having two or
more substituents selected from (i) halogen; (ii) C1.6 alkyl, Cosalkenyl, C,.calkynyl, or Cgalkoxy, all
optionally substituted by one or more of halogen, hydroxy and aryl; and (iii) amino, mono- or di-

substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and Cy.salkylthio groups.

As Embodiment 9, the invention provides a compound of formula (1), or a salt, tautomer or solvate

thereof, for use as defined in any preceding Embodiment, wherein A is thienyl, or benzothienyl.
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As Embodiment 10, the invention provides a compound of formula (1), or a salt, tautomer or solvate
thereof, for use as defined in Embodiment 8 or 9, wherein A is substituted with one or more

substituents selected from halogen, Ci.salkyl, Cisalkoxy, haloCygalkyl and haloCy.¢ alkoxy.

As Embodiment 11, the invention provides a compound of formula (1), or a salt, tautomer or solvate
thereof, for use as defined in any one of Embodiments 8 to 10, wherein A is substituted with 1, 2, or

3 chlorine or bromine atoms.

As Embodiment 12, the invention provides a compound of formula (1), or a salt, tautomer or solvate
thereof, for use as defined in any one of Embodiments 8 to 11, wherein the compound is selected
from the group consisting of:

3,5-Diamino-6-(2-thienyl)-1,2 4-triazine;

3,5-Diamino-6-(3-thienyl)-1,2,4-triazine;
5(3)-Amino-6-(2-thienyl)-2,3(2,5)-dihydro-3(5)-imino-2-methyl-1,2,4-triazine methanesulfonate;
5(3)-Amino-6-(2-thienyl)-2,3(2,5)-dihydro-3(5)-imino-2-ethyl-1,2,4-triazine methanesulfonate ;
3,5-Diamino-6-(2-thienyl)-1,2,4-triazine;

3,5-Diamino-6-(3-thienyl)-1,2,4-triazine;

3,5-Diamino-6-[3-(2,5 dichlorothienyl)]-1,2,4-triazine;

3,5-Diamino-6-[2-(3,4,5 trichlorothienyl)]-1,2,4-triazine;
5(3)-Amino-6-[3-(2,5-dichlorothienyl)]-2,3(2,5)-dihydro-3(5)-imino-2-methyl-1,2 4-triazine;
5(3)-Amino-6-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-3(5)-imino-2-methyl-1,2,4-triazine;
5(3)-Amino-6-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-3(5)-imino-2-ethyl-1,2,4-triazine;
3,5-Diamino-6-[2-(4,5-dibromothienyl)]-1,2,4-triazine;
3,5-Diamino-6-[2-(5-bromothienyl)]-1,2,4-triazine;
3,5-Diamino-6-[2-(3-bromothienyl)]-1,2,4-triazine;
3,5-Diamino-6-[2-(5-chlorothienyl)]-1,2,4-triazine;
3,5-Diamino-6-[2-(benzo[b]thienyl)]-1,2,4-triazine; and
3,5-Diamino-6-[2-(3-chlorobenzo[b]thienyl)]-1,2,4-triazine;

or a salt, tautomer or solvate thereof;

or the compound is selected from the group consisting of:

2,6-Diamino-3-(2-thienyl)-pyrazine;

2,4-Diamino-5-(2-thienyl)-pyrimidine;

2,6-Diamino-3-(3-thienyl)-pyrazine;

2,4-Diamino-5-(3-thienyl)-pyrimidine;
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2,6-Diamino-3-[3-(2,5 dichlorothienyl)]-pyrazine;

2,4-Diamino-5-[3-(2,5 dichlorothienyl)]-pyrimidine;

2,6-Diamino-3-[2-(3,4,5 trichlorothienyl)]-pyrazine;

2,4-Diamino-5-[2-(3,4,5 trichlorothienyl)]-pyrimidine;
2(6)-Amino-3-(2-thienyl)-2,3(2,5)-dihydro-6(2)-imino-5-methyl-pyrazine;
4(2)-Amino-5-(2-thienyl)-2,3(2,5)-dihydro-2(4)-imino-1-methyl-pyrimidine;
2(6)-Amino-3-(2-thienyl)-2,3(2,5)-dihydro-6(2)-imino-5-ethyl-pyrazine;
4(2)-Amino-5-(2-thienyl)-2,3(2,5)-dihydro-2(4)-imino-1-ethyl-pyrimidine;
2(6)-Amino-3-[3-(2,5-dichlorothienyl)]-2,3(2,5)-dihydro-6(2)-imino-5-methyl-pyrazine;
4(2)-Amino-5-[3-(2,5-dichlorothienyl)]-2,3(2,5)-dihydro-2(4)-imino-2-methyl-pyrimidine;
2(6)-Amino-3-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-6(2)-imino-5-methyl-pyrazine;
4(2)-Amino-5-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-2(4)-imino-1-methyl-pyrimidine;
2(6)-Amino-3-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-6(2)-imino-5-ethyl-pyrazine;
4(2)-Amino-5-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-2(4)-imino-2-ethyl-pyrimidine;
2,6-Diamino-3-[2-(4,5-dibromothienyl)]-pyrazine;
2,4-Diamino-5-[2-(4,5-dibromothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(5-bromothienyl)]-pyrazine;
2,4-Diamino-5-[2-(5-bromothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(3-bromothienyl)]-pyrazine;
2,4-Diamino-5-[2-(3-bromothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(5-chlorothienyl)]-pyrazine;
2,4-Diamino-5-[2-(5-chlorothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(benzo[b]thienyl)]-pyrazine;
2,4-Diamino-5-[2-(benzo[b]thienyl)]-pyrimidine;
2,6-Diamino-3-[2-(3-chlorobenzo[b]thienyl)]-pyrazine; and
2,4-Diamino-5-[2-(3-chlorobenzo[b]thienyl)]-pyrimidine ;

or a salt, tautomer or solvate thereof.

As Embodiment 13, the invention provides a compound of formula (1), or a salt, tautomer or solvate

thereof, for use as defined in any one of Embodiments 1 to 7, wherein A is a group of the formula

R3

>

R4

Rb
(wherein " indicates the point of attachment).
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R3 is phenyl, xanthyl or naphthyl, each optionally substituted with 1 to 5 substituents selected from
one or more halogen or C;-Cgalkoxy groups;

R4 is selected from hydrogen, Ci-Csalkyl, Cs-Cscycloalkyl, phenyl, xanthyl or naphthyl, wherein the
phenyl or naphthyl may be optionally substituted with 2 to 5 substituents selected from halogen or
Ci-Cealkoxy groups; and

R5 is hydrogen.

As Embodiment 14, the invention provides a compound of formula 1 or a salt, tautomer or solvate
thereof, for use as defined in Embodiment 13, wherein R3 is phenyl, optionally substituted with 2 or
3 substituents selected from one or more halogen or Ci-Cgalkoxy groups; and

R4 is selected from C1-Csalkyl, Cs-Cscycloalkyl, phenyl, wherein the phenyl may be optionally

substituted with 2 to 3 substituents selected from halogen or Ci-Csalkoxy groups.

As Embodiment 15, the invention provides a compound of formula 1 or a salt, tautomer or solvate
thereof, for use as defined in Embodiment 14, wherein wherein the compound is selected from the
group consisting of:

3,5-Diamino-6-[1,1 bis-(4-chlorophenyl)methyl]-1,2,4-triazine;
3,5-Diamino-6-[1,1-bis-(4-fluorophenyl)methyl]-1,2,4-triazine ;
3,5-Diamino-6-(diphenylmethyl)-1,2,4-triazine;
3,5-Diamino-6-(1-cyclopentyl-1-phenyl-methyl)-1,2,4-triazine;
3,5-Diamino-6-[1-(6-methoxynaphthalene)methyl]-1,2,4-triazine;
3,5-Diamino-6-[1-(6-methoxynaphthalene)ethyl]-1,2,4-triazine;
3,5-Diamino-6-(1-isopropyl-1-phenylmethyl)-1,2,4-triazine
3,5-Diamino-6-(9-xanthyl)-1,2,4-triazine; and
3,5-Diamino-6-{1-{4-chlorophenoxy)-1-methyl}ethyl-1,2,4-triazine;

Or a salt, tautomer or solvate thereof;

or the compound is selected from the group consisting of:
2,6-diamino-3-(diphenylmethyl)-pyrazine;

2,4-diamino-5-(diphenylmethyl)-pyrimidine;
2,6-Diamino-3-(1-cyclopentyl-1-phenyl-methyl)-pyrazine;
2,4-Diamino-5-(1-cyclopentyl-1-phenyl-methyl)-pyrimidine;
2,6-Diamino-3-[1-(6-methoxynaphthalene)methyl]-pyrazine ;
2,4-Diamino-5-[1-(6-methoxynaphthalene)methyl]-pyrimidine;

2,6-Diamino-3-[1-(6-methoxynaphthalene)ethyl]-pyrazine ;
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2,4-Diamino-5-[1-(6-methoxynaphthalene)ethyl]-pyrimidine;
2,6-Diamino-3-(1-isopropyl-1-phenylmethyl)-pyrazine ;
2,4-Diamino-5-(1-isopropyl-1-phenylmethyl)-pyrimidine;
2,6-Diamino-3-(9-xanthyl)-pyrazine ;
2,4-Diamino-5-(9-xanthyl)-pyrimidine ;

2,6-Diamino-3-[1,1 bis-(4-chlorophenyl)methyl]-pyrazine ;
2,4-Diamino-5-[1,1 bis-(4-chlorophenyl)methyl]-pyrimidine ;
2,6-Diamino-3-[1,1-bis-(4-fluorophenyl)methyl]-pyrazine;
2,4-Diamino-5-[1,1-bis-(4-fluorophenyl)methyl]-pyrimidine;
2,6-Diamino-3-{1-(4-chlorophenoxy)-1-methyl}ethyl-pyrazine; and
2,4-Diamino-5-{1-(4-chlorophenoxy)-1-methyl}ethyl-pyrimidine;

or a salt, tautomer or solvate thereof.

As Embodiment 16, the invention provides a method of treating cytokine storm syndrome or
cytokine release syndrome, comprising the step of administering to a subject in need thereof a
therapeutically effective amount of a compound of formula (1) or a salt, tautomer or solvate thereof,

wherein the compound of formula (1) is as defined in any preceding Embodiment.

As Embodiment 17, the invention provides the use of a compound of formula (1) or a salt, tautomer
or solvate thereof, as defined hereinabove, in the manufacture of a medicament for use in the
treatment of cytokine storm syndrome or cytokine release syndrome, wherein the compound of

formula (1) is as defined in any one of Embodiments 1 to 15.

As Embodiment 18, invention further provides a pharmaceutical composition comprising a
compound of formula (I) or a salt, tautomer or solvate thereof, and one or more pharmaceutically
acceptable excipients for use in the treatment of cytokine storm syndrome or cytokine release

syndrome, wherein the compound of formula (1) is as defined in any one of Embodiments 1 to 15.

The use of salts of the compounds of formula () form an aspect of this invention. Preferred salts are
pharmaceutically acceptable acid addition salts. Suitable pharmaceutically acceptable acid addition
salts include those formed with both organic and inorganic acids, for example from hydrochloric,
sulphuric, citric, tartaric, phosphoric, lactic, pyruvic, acetic, malonic, succinic, oxalic, fumaric, maleic,

oxaloacetic, methanesulphonic, p-toluenesulphonic, benzene-sulphonic, glutamic, naphthoic, and

10
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isethionic acids. Ethanesulfonate, malate, mandalate, benzoate, and salicylate salts are also suitable.

Base addition salts also form an aspect of the invention.

In preparation of the compounds of formula (I}, the compound or its salt may be obtained as a
solvate of the reaction solvent or crystallisation solvent or a component thereof. Use of such
solvates forms another aspect of this invention. Suitable pharmaceutically acceptable solvates

include hydrates.

Certain compounds of structure (I) have chiral centres and may occur as racemates, racemic
mixtures and as individual enantiomers or diastereomers. All such isomeric forms are included
within the present invention. Also included within the scope of the invention are all geometric
isomers of the compound of formula (I) whether as individual isomers or mixtures thereof. Thus,
compounds of structure (1) in the trans and cis configuration form a further aspect of the invention;
also all other tautomeric form of structure (1), including mixtures thereof. Furthermore, some of the
crystalline forms of the compounds of structure (1) may exist as polymorphs, which are all included in

the present invention.

Diazine compounds of Formula (I) may be prepared by procedures analogous to those described in
EP-0372934A. The reactants of formulae (I1), (IV) and (V) disclosed in EP-0372934A may be replaced
with corresponding sulphur containing heterocyclic analogues in order to prepare compounds useful

in the present invention.

Alternatively, compounds of Formula () may be prepared according to the procedures described in

W02009090431A.

The preparation of specific compounds mentioned above is illustrated later in this specification.
Related compounds within the scope of the invention may be prepared by obvious or routine
variations of the disclosed processes, using appropriate starting materials to introduce the desired

substituents and moieties of compounds within the scope of formula (1).

Salts of compounds of formula (I) may be obtained by the presence of a residual acid in the
preparative process. Alternatively, salts may be prepared by mixing the compound of formula (1) as
the free base with a pharmaceutically acceptable acid in a suitable solvent, and removing the solvent

to recover the salt, or crystallising the salt from the solvent.
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In a further aspect, the present invention provides pharmaceutical compositions for the treatment
of disorders such as cytokine storm syndrome or cytokine release syndromes, or a pharmaceutically
acceptable salt, tautomer or solvate thereof, in admixture with one or more pharmaceutically

acceptable excipients.

The compounds of formula (1) will be present in the compositions of the present invention in an
effective unit dosage form, that is to say in an amount sufficient to be effective against the disorders

in vivo.

The pharmaceutically acceptable carriers present in the compositions of the present invention may
be materials conventionally used for the purpose of administering the medicament. These may be
liquid or solid materials, which are otherwise inert or medically acceptable and are compatible with

the active ingredients.

These pharmaceutical compositions may be given orally or parenterally, for example as a
suppository, ointment, cream, powder or trans-dermal patch. However, oral administration and

intravenous injection of the compositions are preferred.

For oral administration, fine powders or granules will contain diluting, dispersing and/or surface
active agents, and may be presented in draught, in water or in a syrup, in capsules or sachets in the
dry state or in non-aqueous suspension wherein suspending agents may be included, orin a
suspension in water or syrup. Where desirable or necessary, flavouring, preserving, suspending, or
thickening agents can be included. Dry powders or granules may be compressed to form a tablet or

contained in a capsule.

For injection, the compounds may be presented in sterile aqueous injection solutions which may

contain anti-oxidants or buffers.

The free base or a salt or solvate thereof may also be administered in its pure form unassociated

with other additives in which case a capsule or sachet is the preferred carrier.

Alternatively, the active compound may be presented in a pure form as an effective unit dosage, for

instance compressed as a tablet or the like.
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Other compounds which may be included are, for example, medically inert ingredients, e.g., solid
and liquid diluents such as lactose, starch, or calcium phosphate for tablet or capsules; olive oil or
ethyl oleate for soft capsules; and water or vegetable oil for suspensions or emulsions; lubricating
agents such as talc or magnesium stearate; gelling agents such as colloidal clays; thickening agents
such as gum tragacanth or sodium alginate; and other therapeutically acceptable accessory
ingredients such as humectants, preservatives, buffers, and antioxidants which are useful as carriers

in such formulations.

Tablets or other forms of presentation provided in discrete units may conveniently contain an
amount of compound of formula | which is effective at such dosage or as a multiple of the same, for

instance units containing 5 mg to 500 mg, usually around 10 mg to 250 mg.

The pharmaceutical compositions of the present invention may be prepared by the admixture of a
compound of formula (I) with a pharmaceutically acceptable carrier. Conventional pharmaceutical
excipients may be admixed as required. Example of suitable formulations are discussed in US Patent.

No. 4,649,139.

As indicated above, the compounds of formula (1) are generally useful in treating such disorders by

oral administration or intravenous injection.

The compounds of formula (l) are normally administered at a dose of from 0.01 mg/kg to 20 mg/kg

per day, preferably 0.1 to 5.0 mg/kg per day.

W02016/198878A1 discloses Interferon-gamma (IFN-y) inhibitory activity for certain compounds
useful in the present invention. It has now been found that the diazine and triazine compounds of
the present invention also possess activity as inhibitors of TNF-a, and Interleukin-1pB, 2, 4, 6, 8, 13
and 17, as detailed below. Due to this combination of therapeutic activity therefore, the compounds

are useful for the treatment of cytokine storm syndrome and cytokine release syndrome.

EXPERIMENTAL

The compounds of Formula (1) may be prepared according to the methods disclosed in
W02009/090431A1, using the appropriate starting materials.

EXAMPLE 1: 2,4-Diamino-5-(diphenylmethyl)-pyrimidine
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Formula: C17H16N4

Molecular weight: 276.34

LCMS: m/z = 277.20, consistent for protonated parent ion (M+H)*

'H NMR (DMSO-d6):  The *H NMR spectrum was found to be consistent with the above structure.
Purity: >99 % by HPLC

The compounds of Formula (1) may be investigated for inhibition of pro-inflammatory cytokines
Interleukin (IL)-1B, 6,8 and 17A, Interferon (IFN)-gamma and Tumour necrosis factor (TNF)- a in
peripheral blood mononuclear cells (PBMCs) isolated from fresh human buffy coats by centrifugation
on Lymphoprep™ (Stemcell Technologies). All human cells are grown in cell culture medium RPMI-

1640 supplemented with 1% penicillin/streptomycin and 5% heat inactivated fetal bovine serum.

PBMCs stimulated with LPS (Salmonella enterica serotype typhimurium) are incubated for 24 hours
containing the compounds under investigation, reconstituted in dimethyl sulfoxide (DMSO). The
secreted levels of Interleukin-1p and Interleukin-6 are measured in the cell culture supernatant using

a cytometric bead array and the cell viability is quantified using Trypan blue.

PBMCs stimulated with a mixture between TNF-a and IL-17A are incubated for 24 hours whilst
containing the compounds under investigation, reconstituted in DMSO. The secreted levels of
Interleukin-8 are measured in the cell culture supernatant using a cytometric bead array and the cell

viability is quantified using Trypan blue.

PBMCs stimulated with PMA/ionomycin are incubated for 24 hours containing the compounds under
investigation, reconstituted in DMSO. The secreted levels of Interleukin-17A are measured in the cell
culture supernatant using a cytometric bead array and the cell viability is quantified using Trypan

blue.

PBMCs stimulated with PMA/ionomycin are incubated for 24 hours containing the compounds under

investigation, reconstituted in DMSO. The secreted levels of Interferon-gamma and Tumour necrosis
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factor- o are measured in the cell culture supernatant using a Human Quantikine ELISA Kit and the

cell viability is quantified using Trypan blue.

The compounds may be investigated for inhibition of pro-inflammatory cytokines Interleukin-2, 4
and 13 in human CD4-positive T cells isolated from fresh isolated PBMCS using a CD4-positive T cell

isolation kit.

CD4-positive T cells stimulated with beads coated with antibodies against CD2, CD3 and CD28 are
incubated for 48 hours containing the compounds under investigation, reconstituted in DMSQ. The
secreted levels of Interleukin-2, 4 and 13 are measured in the cell culture supernatant using a
cytometric bead array and the cell viability is measured using an MTT (3-(4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium bromide) assay.

Secreted IL-4 levels may be measured using electrochemiluminescence (MSD kits, Meso Scale
Discovery), while secreted IL-2 levels may be measured using proximity homogenous time-resolved
fluorescence (HTRF) and the amount of living cells may be measured by addition of resazurin

(PrestoBlue®).

Compounds 1, 3,5-diamino-6-[2-(3,4,5-trichlorothienyl)]-1,2,4-triazine, and Compound 2, 3,5-
Diamino-6-(diphenylmethyl)-1,2,4-triazine, were investigated using the methods described above.
Compound 1 was found to exhibit high inhibition of the proinflammatory cytokines IL-1B, IL-8, IL-6,
IFN-y, TNF-aas well as moderate inhibition of 1L.-17, as shown in Figures 1 to 7. Compound 2 was
found to exhibit high inhibition of IL-17A, IL-8, IFN-y, TNF-a (at the top concentration) and a

moderate inhibition of IL-1p and IL-6, as shown in Figures 8 to 12.

Compound 1 has the structure: Compound 2 has the structure:

G
Ch

G*‘%\‘f N

877 N N
X Y
H
I 4 )
HoN NN N

N HN

Compounds 1 and 2 may be prepared by the processes disclosed in W02009/090431A1.
When tested in IL-2 and IL-4 inhibition assays, 3,5-Diamino-6-(diphenylmethyl)-1,2,4-triazine was
found to exhibit relative EC50 of 28.0 and 50.5 nM respectively:
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Rel EC50 Abs EC50 Max Effect
Inhibition of IL-2 release | 28.0 nM 15.0nM 97 %
Inhibition of IL-4 release | 58.4 nM 61.3nM 99 %
Inhibition of T cell >10000.0 nM >10000.0 nM 28%
proliferation

These data evidences a good level of inhibition of both IL-2 and IL-4 by 3,5-Diamino-6-

(diphenylmethyl)-1,2,4-triazine without significant inhibition of T cell proliferation.

3,5-Diamino-6-(diphenylmethyl)-1,2,4-triazine was also investigated for IL-7A inhibition in a human

PBMC model:
Rel EC50 Abs EC50 Max effect
Inhibition of IL-17A 261nM 317 nM 86%
release
Inhibition of PMBC 44000nM >10000 nM 38%
viability

Further data are shown in the Figures:

FIGURE 1 illustrates the effects of compound 1 on cytokine production from stimulated human
peripheral blood mononuclear cells, wherein the bars indicate a mean SEM for n=9-12 subjects.
FIGURE 2 illustrates the inhibitory effect of compound 1 on Interleukin (IL)-1 beta, wherein the bars
indicate a mean +SEM for n=9-10 subjects.

FIGURE 3 illustrates the inhibitory effect of compound 1 on interleukin (IL)-6, wherein the bars
indicate a mean £SEM for n=9-10 subjects.

FIGURE 4 illustrates the inhibitory effect of compound 1 on interleukin (IL)-8, wherein the bars
indicate a mean £SEM for n=8-12 subjects.

FIGURE 5 illustrates the inhibitory effect of compounds 1 on Tumour Necrosis Factor (TNF)-a,
wherein the bars indicate a mean +SEM for n=8-12 subjects.

FIGURE 6 illustrates the inhibitory effect of compound 1 on interferon-gamma (IFN-y), wherein the
bars indicate a mean SEM for n=5-7 subjects.

FIGURE 7 illustrates the inhibitory effect of compound 1 on interleukin (IL)-17A, wherein the bars

indicate a mean £SEM for n=5-7 subjects.
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FIGURE 8 illustrates the inhibitory effect of compound 2 on interleukin (IL)-17A, wherein the bars
indicate a mean = SEM for n=9-12 subjects.

FIGURE 9 illustrates the inhibitory effect of compound 2 on Tumour Necrosis Factor (TNF)-a, wherein
the bars indicate a mean = SEM for n=9-12 subjects.

FIGURE 10 illustrates the inhibitory effect of compound 2 on interferon-gamma (IFN-y), wherein the
bars indicate a mean SEM for n=5-8 subjects.

FIGURE 11 illustrates the inhibitory effect of compound 2 on interleukin (IL)-8, wherein the bars
indicate a mean £SEM for n=5-8 subjects.

FIGURE 12 illustrates the inhibitory effect of compound 2 on interleukin (IL)-6, wherein the bars

indicate a mean +SEM for n=9-10 subjects.
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CLAIMS

1. A compound of Formula (1), or a salt, tautomer or solvate thereof,

in which:

XisNandYisC; or

XisCandYisN;or

XandY are both N:

A is a substituted 3 to 10 membered heterocycle comprising one, two or three sulphur atoms; said
heterocycle having two or more substituents selected from (i) halogen; (ii) C1.s alkyl, Co-salkenyl, Co6
alkynyl, or Cysalkoxy, all optionally substituted by one or more of halogen, hydroxy and aryl; and {iii)
amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and Cisalkylthio
groups; or

Aisagroup

R3

>

R4

RS
(wherein " indicates the point of attachment)

R1is hydrogen, or a substituent group selected from C;.1o alkyl, C,.15 alkenyl, benzyl, piperidine-
methyl, thienyl-methyl, furyl-methyl or Cs.1o cycloalkyl, any of which is optionally substituted by
hydroxy, halogen, carboxamide, halo C;¢ alkyl, Ci alkyl or Cy4 alkoxy; or the Y is N and is
unsubstituted;

R2 is amino, Ci.10 alkyl or phenyl;

R3 is phenyl, xanthyl or naphthyl, each optionally substituted with 1 to 5 substituents selected from
halogen or C;-Cgalkoxy groups;

R4 is selected from hydrogen, Ci-Csalkyl, C5-Cscycloalkyl, phenyl, xanthyl or naphthyl, wherein the
phenyl or naphthyl may be optionally substituted with 2 to 5 substituents selected from halogen or
Ci-Cealkoxy groups;

R5 is hydrogen;

18



10

15

20

25

30

WO 2021/214495 PCT/GB2021/051005

and

N* is =NH when R1 is hydrogen or a substituent group; or

N* is a group NRaRb where Ra and Rb are independently H or an alkyl group; or

N* is a piperazinyl ring, optionally substituted with one or more halogen or C;-Csalkoxy groups;

for use in the treatment of cytokine storm syndrome or cytokine release syndrome.

2. A compound of Formula (1), or a salt, tautomer or solvate thereof, as defined in Claim 1, for

use in the treatment of cytokine storm syndrome triggered by an infection.

3. A compound of Formula (1), or a salt, tautomer or solvate thereof, as defined in Claim 1 or 2,
for use in the treatment of cytokine storm syndrome triggered by an infection selected from sepsis,

influenza virus, coronavirus, and dengue virus.

4 A a compound of Formula (1), or a salt, tautomer or solvate thereof, as defined in any

preceding Claim, for use in the treatment of cytokine storm syndrome triggered by a coronavirus.

5. A compound of Formula (1), or a salt, tautomer or solvate thereof, for use as defined in any

preceding Claim, wherein X and Y are both N.

6. A compound of Formula (1), or a salt, tautomer or solvate thereof, for use as defined in any

preceding Claim, wherein R1 is hydrogen.

7. A compound of Formula (l), or a salt, tautomer or solvate thereof, for use as defined in any

preceding Claim, wherein R2 is amino.

8. A compound of Formula (1), or a salt, tautomer or solvate thereof, for use as defined in any
preceding Claim, wherein A is a substituted 3 to 10 membered heterocycle comprising one, two or
three sulphur atoms; said heterocycle having two or more substituents selected from (i) halogen; {ii)
Cis alkyl, Cosalkenyl, Cogalkynyl, or C1.¢ alkoxy, all optionally substituted by one or more of halogen,
hydroxy and aryl; and (iii) amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano,

nitro, aryl and Cy.¢alkylthio groups.

9. A compound of formula (l), or a salt, tautomer or solvate thereof, for use as defined in any

preceding Claim, wherein A is thienyl, or benzothienyl.
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10 A compound of formula (1), or a salt, tautomer or solvate thereof, for use as defined in Claim
8 or 9, wherein A is substituted with one or more substituents selected from halogen, Ci¢alkyl, Ci.6

alkoxy, haloCy.galkyl and haloCy.¢alkoxy.

11. A compound of formula (1), or a salt, tautomer or solvate thereof, for use as defined in any

one of Claims 8 to 10, wherein A is substituted with 1, 2, or 3 chlorine or bromine atoms.

12. A compound of formula (1), or a salt, tautomer or solvate thereof, for use as defined in any
preceding Claim, wherein the compound is selected from the group consisting of:
3,5-Diamino-6-(2-thienyl)-1,2,4-triazine;

3,5-Diamino-6-(3-thienyl)-1,2 4-triazine;
5(3)-Amino-6-(2-thienyl)-2,3(2,5)-dihydro-3(5)-imino-2-methyl-1,2,4-triazine methanesulfonate;
5(3)-Amino-6-(2-thienyl)-2,3(2,5)-dihydro-3(5)-imino-2-ethyl-1,2,4-triazine methanesulfonate ;
3,5-Diamino-6-(2-thienyl)-1,2,4-triazine;

3,5-Diamino-6-(3-thienyl)-1,2,4-triazine ;

3,5-Diamino-6-[3-(2,5 dichlorothienyl)]-1,2,4-triazine ;

3,5-Diamino-6-[2-(3,4,5 trichlorothienyl)]-1,2,4-triazine ;
5(3)-Amino-6-[3-(2,5-dichlorothienyl)]-2,3(2,5)-dihydro-3(5)-imino-2-methyl-1,2 4-triazine;
5(3)-Amino-6-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-3(5)-imino-2-methyl-1,2,4-triazine;
5(3)-Amino-6-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-3(5)-imino-2-ethyl-1,2,4-triazine ;
3,5-Diamino-6-[2-(4,5-dibromothienyl)]-1,2,4-triazine;
3,5-Diamino-6-[2-(5-bromothienyl)]-1,2,4-triazine ;
3,5-Diamino-6-[2-(3-bromothienyl)]-1,2,4-triazine ;
3,5-Diamino-6-[2-(5-chlorothienyl)]-1,2,4-triazine ;
3,5-Diamino-6-[2-(benzo[b]thienyl)]-1,2,4-triazine; and
3,5-Diamino-6-[2-(3-chlorobenzo(b]thienyl)]-1,2,4-triazine;

or a salt, tautomer or solvate thereof;

or the compound is selected from the group consisting of:

2,6-Diamino-3-(2-thienyl)-pyrazine;

2,4-Diamino-5-(2-thienyl)-pyrimidine;

2,6-Diamino-3-(3-thienyl)-pyrazine;

2,4-Diamino-5-(3-thienyl)-pyrimidine;

2,6-Diamino-3-[3-(2,5 dichlorothienyl)]-pyrazine;
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2,4-Diamino-5-[3-(2,5 dichlorothienyl)]-pyrimidine;

2,6-Diamino-3-[2-(3,4,5 trichlorothienyl)]-pyrazine;

2,4-Diamino-5-[2-(3,4,5 trichlorothienyl)]-pyrimidine;
2(6)-Amino-3-(2-thienyl)-2,3(2,5)-dihydro-6(2)-imino-5-methyl-pyrazine;
4(2)-Amino-5-(2-thienyl)-2,3(2,5)-dihydro-2(4)-imino-1-methyl-pyrimidine;
2(6)-Amino-3-(2-thienyl)-2,3(2,5)-dihydro-6(2)-imino-5-ethyl-pyrazine;
4(2)-Amino-5-(2-thienyl)-2,3(2,5)-dihydro-2(4)-imino-1-ethyl-pyrimidine;
2(6)-Amino-3-[3-(2,5-dichlorothienyl)]-2,3(2,5)-dihydro-6(2)-imino-5-methyl-pyrazine;
4(2)-Amino-5-[3-(2,5-dichlorothienyl)]-2,3(2,5)-dihydro-2(4)-imino-2-methyl-pyrimidine;
2(6)-Amino-3-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-6(2)-imino-5-methyl-pyrazine;
4(2)-Amino-5-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-2(4)-imino-1-methyl-pyrimidine;
2(6)-Amino-3-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-6(2)-imino-5-ethyl-pyrazine;
4(2)-Amino-5-{2-(3,4,5-trichloro)thienyl}-2,3(2,5)-dihydro-2(4)-imino-2-ethyl-pyrimidine;
2,6-Diamino-3-[2-(4,5-dibromothienyl)]-pyrazine;
2,4-Diamino-5-[2-{4,5-dibromothienyl)]-pyrimidine;
2,6-Diamino-3-[2-{5-bromothienyl)]-pyrazine;
2,4-Diamino-5-[2-(5-bromothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(3-bromothienyl)]-pyrazine;
2,4-Diamino-5-[2-(3-bromothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(5-chlorothienyl)]-pyrazine;
2,4-Diamino-5-[2-(5-chlorothienyl)]-pyrimidine;
2,6-Diamino-3-[2-(benzo[b]thienyl)]-pyrazine;
2,4-Diamino-5-[2-(benzo[b]thienyl)]-pyrimidine;
2,6-Diamino-3-[2-(3-chlorobenzo[b]thienyl)]-pyrazine; and
2,4-Diamino-5-[2-(3-chlorobenzo[b]thienyl)]-pyrimidine;

or a salt, tautomer or solvate thereof.

13. A compound of formula (1), or a salt, tautomer or solvate thereof, for use as defined in any

one of Claims 1 to 7, wherein A is a group of the formula

R3

>

R4

Rb
(wherein " indicates the point of attachment).
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R3 is phenyl, xanthyl or naphthyl, each optionally substituted with 1 to 5 substituents selected from
one or more halogen or C;-Cgalkoxy groups;

R4 is selected from hydrogen, Ci-Csalkyl, Cs-Cscycloalkyl, phenyl, xanthyl or naphthyl, wherein the
phenyl or naphthyl may be optionally substituted with 2 to 5 substituents selected from halogen or
Ci-Cealkoxy groups; and

R5 is hydrogen.

14. A compound of formula 1 or a salt, tautomer or solvate thereof, for use as defined in Claim
13, wherein R3 is phenyl, optionally substituted with 2 or 3 substituents selected from one or more
halogen or Ci-Csalkoxy groups; and

R4 is selected from C1-Csalkyl, Cs-Cscycloalkyl, phenyl, wherein the phenyl may be optionally

substituted with 2 to 3 substituents selected from halogen or Ci-Csalkoxy groups.

15. A compound of formula 1 or a salt, tautomer or solvate thereof, for use as defined in Claim
14, wherein wherein the compound is selected from:
3,5-Diamino-6-[1,1 bis-(4-chlorophenyl)methyl]-1,2,4-triazine;
3,5-Diamino-6-[1,1-bis-(4-fluorophenyl)methyl]-1,2,4-triazine;
3,5-Diamino-6-(diphenylmethyl)-1,2,4-triazine;
3,5-Diamino-6-(1-cyclopentyl-1-phenyl-methyl)-1,2,4-triazine;
3,5-Diamino-6-[1-(6-methoxynaphthalene)methyl]-1,2,4-triazine;
3,5-Diamino-6-[1-(6-methoxynaphthalene)ethyl]-1,2,4-triazine;
3,5-Diamino-6-(1-isopropyl-1-phenylmethyl)-1,2,4-triazine
3,5-Diamino-6-(9-xanthyl)-1,2,4-triazine;
3,5-Diamino-6-{1-{4-chlorophenoxy)-1-methyl}ethyl-1,2,4-triazine; and
2,4-Diamino-5-(diphenylmethyl)-pyrimidine; or
a salt, tautomer or solvate thereof;
or the compound is selected from the group consisting of:
2,6-diamino-3-(diphenylmethyl)-pyrazine;
2,4-diamino-5-(diphenylmethyl)-pyrimidine;
2,6-Diamino-3-(1-cyclopentyl-1-phenyl-methyl)-pyrazine;
2,4-Diamino-5-(1-cyclopentyl-1-phenyl-methyl)-pyrimidine;
2,6-Diamino-3-[1-(6-methoxynaphthalene)methyl]-pyrazine ;
2,4-Diamino-5-[1-(6-methoxynaphthalene)methyl]-pyrimidine;

2,6-Diamino-3-[1-(6-methoxynaphthalene)ethyl]-pyrazine ;
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2,4-Diamino-5-[1-(6-methoxynaphthalene)ethyl]-pyrimidine;
2,6-Diamino-3-(1-isopropyl-1-phenylmethyl)-pyrazine ;
2,4-Diamino-5-(1-isopropyl-1-phenylmethyl)-pyrimidine;
2,6-Diamino-3-(9-xanthyl)-pyrazine ;
2,4-Diamino-5-(9-xanthyl)-pyrimidine ;

2,6-Diamino-3-[1,1 bis-(4-chlorophenyl)methyl]-pyrazine ;
2,4-Diamino-5-[1,1 bis-(4-chlorophenyl)methyl]-pyrimidine ;
2,6-Diamino-3-[1,1-bis-(4-fluorophenyl)methyl]-pyrazine;
2,4-Diamino-5-[1,1-bis-(4-fluorophenyl)methyl]-pyrimidine;
2,6-Diamino-3-{1-(4-chlorophenoxy)-1-methyl}ethyl-pyrazine; and
2,4-Diamino-5-{1-(4-chlorophenoxy)-1-methyl}ethyl-pyrimidine;

or a salt, tautomer or solvate thereof

16 A method of treating cytokine storm syndrome or cytokine release syndrome, comprising
the step of administering to a subject in need thereof a therapeutically effective amount of a
compound of formula (1) or a salt, tautomer or solvate thereof, wherein the compound of formula (1)

is as defined in any preceding Claim.

17 A pharmaceutical composition comprising a compound of formula (I) or a salt, tautomer or
solvate thereof, and one or more pharmaceutically acceptable excipients for use in the treatment of
cytokine storm syndrome or cytokine release syndrome, wherein the compound of formula (1) is as

defined in any one of Claims 1 to 15.

23



PCT/GB2021/051005

WO 2021/214495

1/12

ApmEia B0 e

s O weOL %

iR g S

<01 o0}

dr-1

i o & cooree
- " Qi
L R
;

ARSI
e W

e

e

S

e o 5%
S

RIS

o

5 ey
— |

M oz

wonmniu jo abeguenisg

T 34N5I4



WO 2021/214495

FIGURE 2

2/12

173
2 / s
V% %,
2
e
oo
"L
W
fres
7 B
7 1%

100+

o @
& B

uoRIgIyu jo obgusoiog

Compound concentration {uM}

PCT/GB2021/051005

7
H
-
%
"

L1

RNy
RSN
D



WO 2021/214495 PCT/GB2021/051005
312

BN Cell Viability

Compound concentration {uM)

100+

oIy jo abejuaniad

FIGURE 3



WO 2021/214495

FIGURE 4

4/12

%,

0,
ey, Y, N, i
B

o
B PRty
gy
0, T ey, T,
Gy Y T T
o )

U U
T e,
Yo o

%,

e
A N A S

T e Y e R R e, Ty,
Bt T T
e

&

% s

(4
o]
>+

80 -

o @ o
¥ A

164~

gy jo afivjuaniag

10

PCT/GB2021/051005

!

s
=
S

£
Hat

o

Compound Concentration {l\)



WO 2021/214495 PCT/GB2021/051005
5/12

€23 Cell Viability

Compound Concentration (M}

100-

voBIgIyu) jo abejusoiag

FIGURE 5



WO 2021/214495 PCT/GB2021/051005
6/12

Caoll Viahili

%
Gt

H

P
2
%

i
i

Vi

X
N

7
7

R

i

Compound Concentration {§M)

100 «

uoIigIyY; Jo abejundiog

FIGURE 6



WO 2021/214495 PCT/GB2021/051005
712

10

E23 Cell Viability

30

100

Compound Concentration {uMj

360

1004
80+
80+

uoniqIyyy jo abijueniag

FIGURE 7



WO 2021/214495

FIGURE 8

8/12

2
o
vy,

7

f¥z
B 50000 K8 K Ay K S Ko,
AL P HRACRINA S SR IR

o
. ?.a??»‘{/%’.ofo

100+

{9} uogu jo ebejusaing

30

Compound Concentration {uM)

B I-17A

Cell Viability

PCT/GB2021/051005

s
S
R

N
&



WO 2021/214495 PCT/GB2021/051005
9/12

Cell Viability

I
N
R

B

Compound Concentration {yM)

B TNPax

00

{4} vonpyuy jo ebeusniag

FIGURE 9



WO 2021/214495 PCT/GB2021/051005
10/12

Call Viahility

SRRy

%
%

Compound Conceniration {uM)}

180

{9} vomgiyuy jo obeyusniag

FIGURE 10



WO 2021/214495 PCT/GB2021/051005
11/12

Call Viability

S
2

e
=

ShNey
24
A

B
SR

160

7o J’”‘L‘WI‘%/‘%
R
R

Compound Concentration {uM)

300
s G

f 1 ¥
@ Lead k4

100+

{9} uotpgyuy jo sbejuasiayg

FIGURE 11



WO 2021/214495 PCT/GB2021/051005
12/12

10

Nk
X
i

B Cell Viability

SN
R

30

Compound Concentration {1}

em L6

X 100

100~

{9} uonqyy jo sbejussiad

FIGURE 12



INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2021/051005

II\. CLASSIFICATION OF SUBJECT MATTER

NV. A61K31/4965 A61K31/505
ADD.

A61K31/53

A61P29/00 A61P43/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61K A61P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

EPO-Internal, CHEM ABS Data, BIOSIS, EMBASE

C.DOCUMENTS CONSIDERED TO BE RELEVANT

SARS patients",
JOURNAL OF MEDICAL VIROLOGY,
vol. 75, no. 2,

185-194, XP055183753,

the whole document

interferon-?-related cytokine storm in

1 January 2004 (2004-01-01), pages
ISSN: 0146-6615, DOI: 10.1002/jmv.20255

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y WO 2016/198878 Al (UNIV GREENWICH [GB]) 1-17

15 December 2016 (2016-12-15)

cited in the application

the whole document
Y KAO-JEAN HUANG ET AL: "An 1-17

-/--

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" documentwhich may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"0O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the intemationall filing date but later than
the priority date claimed

"T" later document published after the intemational filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannotbe
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y' document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the intemational search

5 July 2021

Date of mailing of the international search report

16/07/2021

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Trifilieff, Sylvie

Form PCT/ISA/210 (second sheet) {April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/GB2021/051005

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Gitation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

THERON ET AL: "A probable role for IFN-@c
in the development of a lung
immunopathology in SARS",

CYTOKINE, ACADEMIC PRESS LTD,
PHILADELPHIA, PA, US,

vol. 32, no. 1,

7 October 2005 (2005-10-07), pages 30-38,
XP005093286,

ISSN: 1043-4666, DOI:
10.1016/J9.CYT0.2005.07.007

the whole document

US 10 487 076 B2 (UNIV OF PITTSBURGH-OF
THE COMMONWEALTH SYSTEM OF HIGHER
EDUCATION [US])

26 November 2019 (2019-11-26)

column 42, Tine 6; claim 1

1-17

1-17

Form PCT/ISA/210 (continuation of second sheet] (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family membets

International application No

PCT/GB2021/051005
Patent document Publication Patent family Publication

cited in search report date member(s) date

W0 2016198878 Al 15-12-2016 CA 3021424 Al 15-12-2016
CN 107921046 A 17-04-2018
EP 3307273 Al 18-04-2018
HK 1253913 Al 05-07-2019
JP 2018524302 A 30-08-2018
US 2018169105 Al 21-06-2018
WO 2016198878 Al 15-12-2016

US 10487076 B2 26-11-2019 AU 2015360482 Al 13-07-2017
BR 112017012303 A2 19-06-2018
CA 3006541 Al 16-06-2016
CN 107207407 A 26-09-2017
EP 3230254 Al 18-10-2017
HK 1244782 Al 17-08-2018
IL 252707 A 30-01-2020
JP 2017537125 A 14-12-2017
RU 2017123927 A 10-01-2019
SG 11201810861P A 30-01-2019
US 2018134693 Al 17-05-2018
US 2020087294 Al 19-03-2020
WO 2016094659 Al 16-06-2016

Form PCT/ISA/210 (patent family annex) (April 2005)




	Bibliography
	Abstract
	Description
	Claims
	Drawings
	Search report

