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DESCRIPTION JP2023522444A

[0001]

13 FIELD OF THEINVENTION The present invention relates to diazine and triazine compounds
having activity as interferon and interleukin inhibitors, in particular interferon-gamma, tumor
necrosis factor (TNF) alpha and interleukin 1 beta, 2, 4, 6, 8, 13 and 17 inhibitors, and
compounds for use in the treatment of cytokine storm syndrome or cytokine release
syndrome.
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[0002]

29 BACKGROUND OF THEINVENTION W0O2009090431A discloses triazines of the formula:
wherein the A ring can be a sulfur-containing heterocycle such as optionally substituted
thienyl and benzothienyl.
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[0003]
41 W0O2009090431A further discloses triazines of the formula:
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[0004]

49 The compounds of WO2009090431A are stated to have activity as voltage-gated sodium
channel blockers.

ssdd00ddooddoooddooodooodooooooooooodoooooon
gobdoooudooodoo

[0005]

59 Cytokine storm syndrome (CSS) was defined by Canna and Behrens in 2012 as "a constellation
of disorders representing diverse inflammatory etiologies with the ultimate common outcome
of overwhelming systemic inflammation, hemodynamic instability, multi-organ failure, and
potential death.”
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69 Please see the literature (Pediatr Clin North Am., April 2012, 59(2), 329-344).
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75 Cytokine storm syndrome can be caused by a variety of factors, including infectious diseases
such as viruses or sepsis (Chaudhry et al., In Vivo. 2013 27(6):669-684), or treatment with
certain drugs (Nebelsiek et al., Recent Pat Cardiovasc Drug Discov. 2012 7:170-4).
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ss Cytokine release syndrome refers to an adverse systemic inflammatory response to treatment
with monoclonal antibodies (Winkler et al., Blood, 1999, 94, 2217-24).
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95 Tisoncik et al. discuss the immune pathogenesis caused by cytokine storm syndrome induced
by SARS-CoV, influenza virus, and dengue virus infection (Microbiology and Molecular Biology
Reviews, March 2012, Vol. 76, No. 1, pp. 16-32). Tisoncik et al. further discuss the
pathogenesis of cytokine storm and state that interferon gamma, interleukin (IL) 1 beta, 6, 8,
and 17 have all been implicated in cytokine storm, along with IL-6 and IL-17, identified as key
cytokine storm mediators in studies of gene knockout mice. Russell et al. review clinical trials
of interferon inhibitors and interleukin (IL) 1, 2, and 6 inhibitors (Ecancer 2020 14:1022).
They report that increased expression of IL-2R and IL-6 in serum appears to predict the
severity of 2019-nCoV pneumonia and patient prognosis, and that COVID-19 is observed to
induce high levels of IL-6 for at least two weeks after onset of symptoms. The authors further
conclude that IL-1 is elevated in patients infected with coronaviruses.
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[0006]

125 Rider et al. and Lin et al. discuss the compensatory mechanisms observed when specific
cytokine activities or mechanisms are blocked.
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133 Rider et al. (International Journal of Cell Biology, Vol. 2016, Article ID 9259646, p. 11) state
that "the shortcomings of cytokine therapy are due to fundamental properties of cytokines.
(i) Cytokines are pleiotropic, meaning that they affect multiple processes in parallel. (ii)
cytokines are also known to have redundancy, meaning that the effect achieved by blocking
one particular cytokine activity may be complemented by the activity of other cytokines,"
whereas Lin et al. (Acta Biomaterialia, 10 (2014), pp. 3747-3755) discusses studies on
mitigating wear particle-induced osteolysis and states that "while blocking individual
cytokines has shown promising effects...numan clinical studies have shown that blocking
TNF-a with neutralizing antibodies does not ameliorate osteolysis. This could be explained
by compensatory upregulation of other proinflammatory factors" (emphasis added).
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[0007]

161 Overview The present invention relates to a compound of formula (I), or a salt, tautomer or
solvate thereof, for use in the treatment of cytokine storm syndrome or cytokine release
syndrome.
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167wherein X isNand Yis C,or XisCand Y is N, or X and Y are both N, A is a substituted 3-10
membered heterocycle containing 1, 2 or 3 sulfur atoms, said heterocycle bearing two or
more substituents selected from (i) halogen, (ii) C<sub>[ [0 0 </sub>alkyl,

C<sub>0 O O </sub>alkenyl, C<sub>[ [0 [0 </sub>alkynyl or C<sub>[J [0 [J </sub>alkoxy, all
of which are optionally substituted with one or more halogen, hydroxy and aryl, and (iii)
amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and
C<sub>0 O O </sub>alkylthio groups, or A is a group of the formula where * indicates the
point of attachment, R1 is hydrogen or a substituent selected from

C<sub>0 0O 0O O </sub>alkyl, C<sub>[ [0 [0 00 </sub>alkenyl, benzyl, piperidine-methyl,
thienyl-methyl, furyl-methyl or C<sub>0 O O O </sub>cycloalkyl, each of which is optionally
substituted with hydroxy, halogen, carboxamido, haloC<sub>[1 [0 [0 </sub>alkyl,

C<sub>0 0O O </sub>alkyl or C<sub>0 0 [ </sub>alkoxy, or Y is N and unsubstituted, R2 is
amino, C<sub>0 [0 0O 00 </sub>alkyl or phenyl, R3 is phenyl, xanthyl or naphthyl, each of
which is optionally substituted with 1 to 5 substituents selected from halogen or C_NER13-
C<sub>[ </sub>alkoxy groups, R4 is selected from hydrogen, C<sub>[] </sub>-

C<sub>[ </sub> alkyl, C<sub>[ </sub>-C<sub>[] </sub> cycloalkyl, phenyl, xanthyl or
naphthyl, said phenyl or said naphthyl optionally being substituted with 2 to 5 substituents
selected from halogen or C<sub>[] </sub>-C<sub>[] </sub> alkoxy groups, R5 is hydrogen,
N<sup>[ </sup> is =NH when R1 is hydrogen or a substituent, or N<sup>[J </sup> is a group
NRaRDb, Ra and Rb being independently H or an alkyl group, or N<sup>[] </sup> is a
piperazinyl ring optionally substituted with one or more halogen or C<sub>0 </sub>-
C<sub>[ </sub> alkoxy groups.
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[0008]

240 The present invention further provides a method for 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 (I) as defined above or a salt,
tautomer or solvate thereof.
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[0009]

254 The present invention further provides the use of a compound of formula (I) or a salt,
tautomer or solvate thereof as defined above in the manufacture of a medicament for use in
the treatment of cytokine storm syndrome or cytokine release syndrome.
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[0010]
266 The present invention further provides a pharmaceutical composition comprising a
compound of formula (I) or a salt, tautomer or solvate thereof as defined above and one or
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more pharma-ceutically acceptable excipients for use in the treatment of cytokine storm
syndrome or cytokine release syndrome.
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[0011]
281 FIG. 1 shows the effect of Compound 1 on cytokine production from stimulated human
peripheral blood mononuclear cells.

24000 0000000OOOOOOO0O0OOOOLOODO0O0O0OOOOLODLDOOOOOLLODLDLO

287 FIG. 1 shows the inhibitory effect of Compound 1 on interleukin (IL) 1 beta.
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292 FIG. 1 shows the inhibitory effect of Compound 1 on interleukin (IL) 6.
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297 FIG. 1 shows the inhibitory effect of Compound 1 on interleukin (IL) 8.
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302 FIG. 1 shows the inhibitory effect of Compound 1 on tumor necrosis factor (TNF) a . FIG. 1
shows the inhibitory effect of Compound 1 on interferon gamma (IFN-y ). FIG. 1 shows the
inhibitory effect of Compound 1 on interleukin (IL) 17A. FIG. 1 shows the inhibitory effect of
Compound 2 on interleukin (IL) 17A. FIG. 1 shows the inhibitory effect of compound 2 on
tumor necrosis factor (TNF) a . FIG. 1 shows the inhibitory effect of Compound 2 against
interferon gamma (IFN-y ). FIG. 1 shows the inhibitory effect of Compound 2 on interleukin
(IL) 8. 1 shows the inhibitory effect of Compound 2 on interleukin (IL) 6.
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[0012]

324 DETAILED DESCRIPTION The compounds of formula (1) have been found to exhibit activity as
inhibitors of interferon gamma, tumor necrosis factor (TNF) alpha and 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.
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335 The activity via multiple mechanisms exhibited by compounds of formula (1) is believed to
address the compensatory upregulation of other pro-inflammatory factors observed when
one factor is inhibited.
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[0013]

347 In one embodiment, the present invention provides a compound of formula (1) or a salt,
tautomer or solvate thereof for use in the treatment of cytokine storm syndrome or cytokine
release syndrome.
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356 wherein X isNand Yis C,or XisCand Y is N, or X and Y are both N, A is a substituted 3-10
membered heterocycle containing 1, 2 or 3 sulfur atoms, said heterocycle bearing two or
more substituents selected from (i) halogen, (ii) C<sub>[ [0 0 </sub>alkyl,

C<sub>0 0O O </sub>alkenyl, C<sub>[ [0 [0 </sub>alkynyl, or C<sub>0 [J [J </sub>alkoxy, all
of which are optionally substituted with one or more halogen, hydroxy, and aryl, and (iii)
amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and
C<sub>0 O O </sub>alkylthio groups, or A is a group of the formula where * indicates the
point of attachment, R1 is hydrogen or a substituent selected from

C<sub>0 0O O O </sub>alkyl, C<sub>[ [0 [0 00 </sub>alkenyl, benzyl, piperidine-methyl,
thienyl-methyl, furyl-methyl or C<sub>0 O O O </sub>cycloalkyl, any of which is optionally
substituted with hydroxy, halogen, carboxamido, haloC<sub>[1 [0 [0 </sub>alkyl,

C<sub>0 0O O </sub>alkyl or C<sub>0 0 [ </sub>alkoxy, or Y is N and unsubstituted, R2 is
amino, C<sub>0 [0 O 00 </sub>alkyl or phenyl, R3 is phenyl, xanthyl or naphthyl, each of
which is optionally substituted with 1 to 5 substituents selected from halogen or

C<sub>[ </sub>-C<sub>0 </sub>alkoxy groups, R4 is selected from hydrogen,

C<sub>[ </sub>-C<sub>0 </sub> alkyl, C<sub>[ </sub>-C<sub>[] </sub> cycloalkyl, phenyl,
xanthyl or naphthyl, said phenyl or said naphthyl optionally being substituted with 2 to 5
substituents selected from halogen or C<sub>[ </sub>-C<sub>[] </sub> alkoxy groups, R5 is
hydrogen, N<sup>[ </sup> is =NH when R1 is hydrogen or a substituent, or N<sup>[] </sup>
is a group NRaRDb, Ra and Rb are independently H or an alkyl group, or N<sup>[l </sup> is a
piperazinyl ring optionally substituted with one or more halogen or C<sub>0 </sub>-
C<sub>[ </sub> alkoxy groups.
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[0014]

429 In embodiment 2, the present invention provides a compound of formula (I) or a salt,
tautomer or solvate thereof as defined in embodiment 1 for use in the treatment of infection-
induced cytokine storm syndrome.
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[0015]

441 In embodiment 3, the present invention provides a compound of formula (1) as defined in
embodiment 1, or a salt, tautomer or solvate thereof, for use in the treatment of cytokine
storm syndrome induced by an infection selected from sepsis, influenza virus, coronavirus,
and dengue virus.
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[0016]

455 In embodiment 4, the present invention provides a compound of formula (1) as defined in
embodiment 1, or a salt, tautomer or solvate thereof, for use in the treatment of coronavirus
induced cytokine storm syndrome.
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[0017]

467 As an embodiment 5, the present invention provides a compound of formula (I) or a salt,
tautomer, or solvate thereof, for use as defined in any of the preceding embodiments,
wherein X and Y are both N.
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[0018]

479 As an embodiment 6, the present invention provides a compound of formula (1), or a salt,
tautomer, or solvate thereof, for use as defined in any of the preceding embodiments,
wherein R1 is hydrogen.
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[0019]

490 As an embodiment 7, the present invention provides a compound of formula (1), or a salt,
tautomer, or solvate thereof, for use as defined in any of the preceding embodiments,
wherein R2 is amino.
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501 In an embodiment 8, the invention provides a compound of formula (1) or a salt, tautomer or
solvate thereof for use as defined in any of the preceding embodiments, wherein A is a
substituted 3-10 membered heterocycle containing 1, 2 or 3 sulfur atoms, said heterocycle
bearing two or more substituents selected from (i) halogen, (ii) C<sub>0 0O O </sub>alkyl,
C<sub>0 O O </sub>alkenyl, C<sub>[ [0 [0 </sub>alkynyl or C<sub>[] [0 [J </sub>alkoxy, all
of which are optionally substituted with one or more of halogen, hydroxy, and aryl, and (iii)
amino, mono- or di-substituted amino, alkenyloxy, acyl, acyloxy, cyano, nitro, aryl and
C<sub>0 O O </sub>alkylthio groups.
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[0021]

524 As an embodiment 9, the present invention provides a compound of formula (1), or a salt,
tautomer, or solvate thereof, for use as defined in any of the preceding embodiments,
wherein A is thienyl or benzothienyl.
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[0022]

536 As an embodiment 10, the present 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, C<sub>[ [ [J </sub>alkyl,
C<sub>0 0O O </sub>alkoxy, haloC<sub>[] [0 [J </sub>alkyl and
haloC<sub>[ 0O [0 </sub>alkoxy.
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[0023]

553 As an embodiment 11, the present 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 by 1, 2, or 3 chlorine or bromine atoms.
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[0024]

565 As an embodiment 12, the present invention relates to a compound, wherein the compound is
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
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-
(2,5dichlorothienyl)]-pyrazine; 2,4-diamino-5-[3-(2,5dichlorothienyl)]-pyrimidine; 2,6-
diamino-3-[2-(3,4,5trichlorothienyl)]-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)-
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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-chlorobenzol[b]thienyl)]-
pyrazine; and 2,4-diamino-5-[2-(3-chlorobenzo[b]thienyl)]-pyrimidine; or a salt, tautomer or
solvate thereof, for use as defined in any one of embodiments 8 to 11.
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[0025]
714 In embodiment 13, the present invention relates to a compound in which A is a group of the
formula

700000000000 0O0O0O0O0O0O0O0O0OO0

12-09-2024 15



720 wherein - indicates a point of attachment; R3 is phenyl, xanthyl or naphthyl, each of which is
optionally substituted with 1 to 5 substituents selected from one or more halogen or
C<sub>[ </sub>-C<sub>0 </sub>alkoxy groups; R4 is selected from hydrogen,

C<sub>[ </sub>-C<sub>0 </sub>alkyl, C<sub>0 </sub>-C<sub>0 </sub>cycloalkyl, phenyl,
xanthyl or naphthyl, said phenyl or said naphthyl being optionally substituted with 2 to 5
substituents selected from halogen or C<sub>[J </sub>-C<sub>[] </sub>alkoxy groups; and
R5 is hydrogen.
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[0026]

743 As an embodiment 14, the present 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
C<sub>[ </sub>-C<sub>[ </sub> alkoxy groups, and R4 is selected from C<sub>[ </sub>-
C<sub>[ </sub> alkyl, C<sub>0 </sub>-C<sub>[ </sub> cycloalkyl, phenyl, said phenyl
optionally substituted with 2 to 3 substituents selected from halogen or C<sub>[ </sub>-
C<sub>[ </sub> alkoxy groups.
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[0027]

762 As an embodiment 15, the present invention relates to a compound, wherein the compound is
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; 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; 15. The compound of formula 1 or a salt, tautomer or solvate thereof for use as
defined in embodiment 14 is provided, which is selected from the group consisting of: 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.
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[0028]

840 In embodiment 16, the present invention provides a method for treating cytokine storm
syndrome or cytokine release syndrome, comprising administering to a subject in need
thereof a therapeutically effective amount of a compound of formula (I) or a salt, tautomer,
or solvate thereof, wherein the compound of formula (1) is as defined in any of the preceding
embodiments.
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[0029]

855 As an embodiment 17, the present invention provides the use of a compound of formula (1) or
a salt, tautomer or solvate thereof as defined above, in the manufacture of a medicament for
use in the treatment of cytokine storm syndrome or cytokine release syndrome, wherein the
compound of formula (I) is as defined in any one of embodiments 1 to 15.
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[0030]

869 As embodiment 18, the present invention further provides a pharmaceutical composition for
use in the treatment of cytokine storm syndrome or cytokine release syndrome, comprising a
compound of formula (I) or a salt, tautomer or solvate thereof, and one or more pharma-
ceutically acceptable excipients, wherein the compound of formula (1) is as defined in any
one of embodiments 1 to 15.
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[0031]
885 The use of salts of compounds of formula (1) forms an aspect of the invention.
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890 Preferred salts are pharma- ceutically acceptable acid addition salts.
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895 Suitable pharma-ceutically acceptable acid addition salts include those formed with both
organic and inorganic acids, such as, for example, hydrochloric acid, sulfuric acid, citric acid,
tartaric acid, phosphoric acid, lactic acid, pyruvic acid, acetic acid, malonic acid, succinic acid,
oxalic acid, fumaric acid, maleic acid, oxaloacetic acid, methanesulfonic acid, p-
toluenesulfonic acid, benzenesulfonic acid, glutamic acid, naphthoic acid, and isethionic acid.
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906 Also suitable are the ethanesulfonates, malates, mandalates, benzoates, and salicylates.
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914 Base addition salts also form an aspect of the invention.

sore U D DODOOOOOOOODODODODOOOO

[0032]
922 In preparing a compound of formula (1), the compound or a salt thereof may be obtained as a
solvate of the reaction solvent or crystallization solvent or a component thereof.
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929 The use of such solvates forms a further aspect of the present invention.
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934 Suitable pharma- ceutically acceptable solvates include hydrates.
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[0033]
942 Certain compounds of structure (1) contain chiral centers and may occur as racemates,
racemic mixtures, and as individual enantiomers or diastereomers.
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949 All such isomers are included in this invention.
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955 All geometric isomers of the compounds of formula (I) are also included within the scope of
the present invention, whether as individual isomers or mixtures thereof.
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962 Thus, compounds of structure (1) in the trans and cis configurations form further aspects of
the invention.
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969 Also, all other tautomeric forms of structure (1), including mixtures thereof.
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974 Furthermore, some of the crystalline forms of the compounds of structure (1) may exist as
polymorphs, all of which are included in the present invention.
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[0034]
984 The diazine compounds of formula (1) can be prepared by procedures analogous to those

described in EP-0372934A.

ss7 UL OUOODOOOOOLOLOLDUO0O0OOOLObLbuoooooobbooooooobbd
guooooboooooo

12-09-2024 21



991 The reactants of formulae (I1), (IV) and (V) disclosed in EP-0372934A can be replaced with
the corresponding sulfur-containing heterocyclic analogues to prepare compounds useful in
the present invention.
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[0035]

1003 Alternatively, compounds of formula (I) can be prepared according to the procedures
described in WO2009090431A.
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[0036]
1013 The preparation of certain of the above compounds is described later in this specification.
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1018 Related compounds within the scope of the present invention may be prepared by obvious or
routine modification of the disclosed processes using appropriate starting materials to
introduce the desired substituents and moieties of compounds within the scope of formula
(1.
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[0037]
1031 Salts of the compounds of formula (I) may be obtained due to the presence of residual acid in
the preparation process.
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1037 Alternatively, the salts can be prepared by mixing the compound of formula (1) as a free base
with a pharma-ceutically acceptable acid in a suitable solvent and removing the solvent to
recover the salt or by crystallizing the salt from the solvent.
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[0038]

1049 In a further aspect, the present invention provides a pharmaceutical composition, or a
pharma-ceutically acceptable salt, tautomer or solvate thereof, in admixture with one or
more pharma-ceutically acceptable excipients, for the treatment of disorders such as
cytokine storm syndrome or cytokine release syndrome.
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[0039]
1063 The compound of formula (l) is present in the compositions of the invention in an effective
unit dosage form, ie, in an amount sufficient to be effective against the disorder in vivo.
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[0040]
1073 The pharma- ceutically acceptable carriers present in the compositions of the invention can
be substances conventionally used for the purposes of administering drugs.
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1080 Otherwise, they may be any inert or medically acceptable liquid or solid material compatible
with the active ingredient.
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[0041]

1090 These pharmaceutical compositions may be administered orally or parenterally, for example,
as a suppository, ointment, cream, powder or transdermal patch.
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1097 However, oral administration and intravenous injection of the compositions are preferred.
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[0042]
1105 For oral administration, the fine powder or granules may contain diluents, dispersing agents
and/or surfactants and may be provided in a drench, in water or syrup, in a capsule or

sachet in the dry state, or as a non-aqueous suspension which may contain a suspending
agent, or as a suspension in water or syrup.
moUOOOO0O0OUOOO0O00O0O0000O000dooodoooooooooooougoon
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1115 Where desirable or necessary, flavorings, preservatives, suspending agents, or thickening
agents can be included.
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1122 The dry powder or granules can be compressed to form a tablet or placed into a capsule.
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[0043]

1130 For injection, the compounds may be present in a sterile aqueous injection solution which
may contain antioxidants or buffers.
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[0044]

1140 The free base or a salt or solvate thereof may also be administered in pure form, uncombined
with other excipients, in which case a capsule or sachet is the preferred carrier.
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[0045]
1150 Alternatively, the active compound may be presented in pure form, for example compressed
as a tablet, as an effective unit dosage.
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[0046]

1159 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 tablets or
capsules, olive oil or ethyl oleate for soft capsules, water or vegetable oil for suspensions or
emulsions, lubricants 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 auxiliary ingredients such as humectants, preservatives, buffers,
and antioxidants which are useful as carriers in such formulations.

unes U0 UOO0OOOOOO0OOO0O0OOO0O0OOO0O0O0OOO0O0OOO00O0OO0O0O0OOO0O0O
gddooodoodooooodooodooodoooooooooooodoood
gddooodoodooooodooodooodoooooooooooodoood
gddooodoodooooodooodooodoooooooooooodoood
gddooodoodooooodooodooodoooooooooooodoood
gddooodoodooooodooodooodoooooooooooodoood
goooooodood

[0047]

1180 Tablets or other forms of presentation provided in discrete units may conveniently contain
units containing an amount of a compound of formula | that is effective in such dosage, or a
multiple thereof, e.g., from 5 mg to 500 mg, usually about 10 mg to 250 mg.
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[0048]
1192 The pharmaceutical compositions of the present invention can be prepared by mixing a
compound of formula (I) with a pharma- ceutically acceptable carrier.
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1199 If desired, conventional pharmaceutical excipients can be incorporated.
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1204 Examples of suitable formulations are described in US Pat. No. 4,649,139.
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[0049]

1212 As noted above, the compounds of formula (1) are useful in the treatment of such disorders,
generally by oral administration or intravenous injection.
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[0050]

1222 The compounds of formula (I) are usually administered at a dose of 0.01 mg/kg to 20 mg/kg
per day, preferably 0.1 to 5.0 mg/kg per day.
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[0051]

1232 WO 2016/198878 Al discloses interferon gamma (IFN-y ) inhibitory activity for certain
compounds useful in the present invention.
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1239 As described in more detail below, the diazine and triazine compounds of the present
invention have also been found to have activity as inhibitors of TNF-a , and interleukins
13,2,4,6,8,13and 17.
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1248 This combination of therapeutic activity therefore makes the compounds useful in the
treatment of cytokine storm syndrome and cytokine release syndrome.
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[0052]

1258 Experimental Compounds of formula (1) can be prepared according to the methods disclosed
in WO2009/090431A1 using appropriate starting materials.
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1265 Example 1: 2,4-Diamino-5-(diphenylmethyl)-pyrimidine

e UO0OOOOODOOOO0OOOOOLDOOOOOOOODODOOO0O0OO0

1270 Formula: C<sub>[0 O </sub>H<sub>[ [ </sub>N<sub>[ </sub> Molecular weight: 276.34
LCMS: m/z=277.20, consistent with the protonated parent ion (M+H)<sup>0 </sup>
NER80O_H-NMR (DMSO-d6): NER81_ H-NMR spectrum was found to be consistent with the
above structure Purity: >99% by HPLC The compound of formula (I) may be tested for
inhibition of the proinflammatory cytokines interleukin (IL) 13 , 6, 8 and 17A, interferon
(IFN) gamma and tumor necrosis factor (TNF) a in peripheral blood mononuclear cells
(PBMCs) isolated from fresh human buffy coats by centrifugation on Lymphoprep™
(Stemcell Technologies).
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1296 All human cells are grown in cell culture medium RPMI-1640 supplemented with 1%
penicillin/streptomycin and 5% heat-inactivated fetal bovine serum.
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[0053]

1306 LPS (Salmonella enterica serovar Typhimurium) stimulated PBMCs containing the compound
under study are incubated for 24 hours and reconstituted with dimethylsulfoxide (DMSO).
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1314 Secreted interleukin-1p3 and interleukin-6 levels are measured in cell culture supernatants
using cytometric bead arrays and cell viability is quantified using trypan blue.
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[0054]
1325 PBMC stimulated with a mixture of TNF-a and IL-17A are incubated with the compound
under investigation for 24 hours and reconstituted in DMSO.

plU00a 0000000000000 O0O0O0O0O0OO0OOO0O0O0O0O0O0O0O0OO0O0O0Od
goooobbtodggooobboooooobbbd

1332 Secreted interleukin-8 levels are measured in cell culture supernatants using cytometric bead
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arrays and cell viability is quantified using trypan blue.
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[0055]

1343 PMA/ionomycin stimulated PBMCs are incubated with the compound under study for 24
hours and reconstituted in DMSO.
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1350 Secreted levels of interleukin-17A are measured in cell culture supernatants using cytometric
bead arrays and cell viability is quantified using trypan blue.
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[0056]

1360 PMA/ionomycin stimulated PBMCs are incubated with the compound under investigation for
24 hours and reconstituted in DMSO.
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1367 Human Quantikine ELISA kits are used to measure secretion levels of interferon gamma and
tumor necrosis factor alpha in cell culture supernatants, and trypan blue is used to quantify
cell viability.
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[0057]

1379 Compounds can be tested for inhibition of pro-inflammatory cytokines interleukin-2, 4 and
13 in human CD4 positive T cells isolated from freshly isolated PBMCs using a CD4 positive
T cell isolation kit.
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[0058]

1391 CD4 positive T cells stimulated with beads coated with antibodies against CD2, CD3, and
CD28 containing the compound under investigation are incubated for 48 hours and
reconstituted with DMSO.
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1400 Secretion levels of interleukins 2, 4, and 13 are measured in cell culture supernatants using
cytometric bead arrays, and cell viability is measured using the MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay.
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[0059]

1413 Secreted IL-4 levels can be measured using electrochemiluminescence (MSD kit, Meso Scale
Discovery), whereas secreted IL-2 levels can be measured using proximity homogeneous
time-resolved fluorescence (HTRF) and the amount of viable cells can be measured by
addition of resazurin (PrestoBlue®).
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[0060]

1427 Compound 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 studied using the above method.
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1435 Compound 1 was found to exhibit high inhibition of the proinflammatory cytokines IL-1[3 ,
IL-8, IL-6, IFN-y , TNF-a , and moderate inhibition of IL-17, as shown in Figures 1-7.
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1443 Compound 2 was found to exhibit high inhibition of IL-17A, IL-8, IFN-y , and TNF-a (at the
highest concentration) and moderate inhibition of IL-13 and IL-6, as shown in Figures 8-
12.
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[0061]
1455 Compound 1 has the following structure:
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[0062]
1463 Compound 2 has the following structure:
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[0063]

1472 Compounds 1 and 2 can be prepared by the process disclosed in WO2009/090431A1.
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[0064]

1480 When tested in the IL-2 and IL-4 inhibition assays, 3,5-diamino-6-(diphenylmethyl)-1,2 4-
triazine was found to exhibit relative EC50 values of 28.0 and 50.5 nM, respectively.
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[0066]
1491 These data demonstrate good levels 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.
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[0067]
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1502 3,5-Diamino-6-(diphenylmethyl)-1,2 4-triazine was also studied for IL-7A inhibition in a
human PBMC model.
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[0069]
1512 Further data are presented in the figures.
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1517 FIG. 1 shows the effect of Compound 1 on cytokine production from stimulated human
peripheral blood mononuclear cells, with bars representing the meanz SEM for n=9-12
subjects.
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[0070]

1528 FIG. 2 shows the inhibitory effect of Compound 1 on interleukin (IL) 1 beta, with bars
representing the meant SEM for n=9-10 subjects.
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[0071]
1538 FIG. 3 shows the inhibitory effect of Compound 1 on interleukin (IL) 6, with bars
representing the meant SEM for n=9-10 subjects.
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[0072]

1549 FIG. 4 shows the inhibitory effect of Compound 1 on interleukin (IL) 8, with bars
representing the meant SEM for n=8-12 subjects.
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[0073]

1559 FIG. 5 shows the inhibitory effect of Compound 1 on tumor necrosis factor (TNF) a , with
bars representing the mean+ SEM for n=8-12 subjects.
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[0074]

1569 FIG. 6 shows the inhibitory effect of Compound 1 on interferon gamma (IFN-y ), with bars
representing the mean+ SEM for n=5-7 subjects.
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[0075]
1579 FIG. 7 shows the inhibitory effect of Compound 1 on interleukin (IL) 17A, with bars
representing the mean+ SEM for n=5-7 subjects.
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[0076]

1590 FIG. 8 shows the inhibitory effect of Compound 2 on interleukin (IL) 17A, with bars
representing the meant SEM for n=9-12 subjects.

15030 0000000000000 0DO0O0OO0ODODOO0ODOO0O0ODODOOODOOODODOOODOg
O0000000DOO000OO0O0O0DOO00bOoO+000000O0000Od

[0077]

1600 FIG. 9 shows the inhibitory effect of Compound 2 on tumor necrosis factor (TNF) a , with
bars representing the mean+ SEM for n=9-12 subjects.
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[0078]
1610 FIG. 10 shows the inhibitory effect of Compound 2 on interferon gamma (IFN-y ), with bars
representing the meant SEM for n=5-8 subjects.
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[0079]
1620 FIG. 11 shows the inhibitory effect of Compound 2 on interleukin (IL) 8, with bars
representing the meant SEM for n=5-8 subjects.

ez 0O0OOOO0O0O0O0O0O0O0O0OOLOO0O0O0O000OO0bOb00oooobbboood
goooobboogooobbgd+xgobbbbgooad

[0080]
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1630 FIG. 12 shows the inhibitory effect of Compound 2 on interleukin (IL) 6, with bars
representing the meant SEM for n=9-10 subjects.
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