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Description

Field of the Invention

[0001] The present invention relates to novel anti-malarial agents. Specifically, the present invention is related to
agents useful for the preparation of a pharmaceutical formulation for preventing or treating malaria and methods of their
use and manufacture.

Background of the Invention

[0002] Malaria is caused by protozoan parasites of the genus Plasmodium that infect and destroy red blood cells,
leading to fever, severe anemia, cerebral malaria and, if untreated, death. Plasmodium falciparum is the dominant
species in sub-Saharan Africa, and is responsible for the almost 1 million deaths each year. The disease burden is
heaviest in African children under 5 years of age and in pregnant women. Plasmodium vivax causes 25-40% of the
global malaria burden, particularly in South and Southeast Asia, and Central and South America. The other two main
species that are known to infect humans are Plasmodium ovale and Plasmodium malariae.

[0003] Malariais a disease thatis prevalentin many developing countries. Approximately 40% of the world’s population
lives in countries where the disease is endemic; approximately 247 million people suffer from the disease every year.
[0004] Various medications are presently used for the treatment of malaria. However, many of these medications are
costly and some exhibit significant toxicity and undesirable side effects in humans. Drugs used for treating malaria
include artemisinin and its derivatives, chloroquine, quinine, mefloquine, amodiaquine, atovaquone/proguanil, doxycy-
cline, hydroxychloroquine, halofantrine, pyrimethamine-sulfadoxine, and primaquine.

[0005] However, the widespread emergence of drug resistance of malaria parasites in many tropical countries has
compromised many of the current chemotherapies and there is a continued need for new chemotherapeutic approaches.
Accordingly, this invention provides novel potent anti-malarial agents and methodology of treating malaria using novel
potent anti-malarial agents.

Summary of the Invention

[0006] The present invention is directed towards novel aminopyrazine derivatives which are useful in the treatment
and/or prophylaxis of malaria, pharmaceutical formulation, use and manufacture thereof.

[0007] A first aspect of the invention provides an aminopyrazine derivative according to the invention or a pharma-
ceutically acceptable salt thereof.

[0008] A second aspect of the invention relates to an aminopyrazine derivative or a pharmaceutically acceptable salt
thereof according to the invention for use as a medicament.

[0009] A third aspect of the invention relates to the use of an aminopyrazine derivative according to the invention or
a pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical composition for the prevention and/or
treatment of malaria.

[0010] Afourth aspect of the invention resides in a pharmaceutical formulation comprising at least one aminopyrazine
derivative according to the invention or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
carrier, diluent or excipient thereof.

[0011] A fifth aspect of the invention relates to an aminopyrazine derivative according to the invention or a pharma-
ceutically acceptable salt thereof, for use in the prevention and/or treatment of malaria.

[0012] An aspect of the invention provides a process for the preparation of an aminopyrazine derivative according to
the invention or a pharmaceutically acceptable salt thereof or a pharmaceutically active derivative thereof according to
the invention and intermediates thereof.

[0013] An aspect of the invention provides an intermediate of formula (v) according to the invention.

[0014] An provides an intermediate of formula (viii) according to the invention.

[0015] An aspect provides a process for the preparation of a compound of Formula () comprising a step of reacting
an intermediate of formula (viii).

[0016] An aspect provides a process for the preparation of a compound of Formula () comprising a step of reacting
an intermediate of formula (xix).

[0017] An aspect provides intermediates useful in the preparation of a compound of Formula (1) and processes for the
preparation thereof.

[0018] Other features and advantages of the invention will be apparent from the following detailed description.
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Detailed Description of the invention

[0019] The following paragraphs provide definitions of the various chemical moieties that make up the compounds
according to the invention and are intended to apply uniformly through-out the specification and claims, unless an
otherwise expressly set out definition provides a broader definition.

[0020] The term "C4-Cg4 alkyl" when used alone or in combination with other terms, comprises a straight chain or
branched C4-Cg alkyl which refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term is exemplified by
groups such as methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl, n-pentyl, 1-ethylpropyl, 2-methylbutyl, 3-
methylbutyl, 2,2-dimethylpropyl, n-hexyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, and the like.

[0021] The term "C,-Cg alkenyl" when used alone or in combination with other terms, comprises a straight chain or
branched C,-Cg alkenyl. Particularly, it refers to groups having 2 to 6 carbon atoms and having at least 1 or 2 sites of
alkenyl unsaturation. It may have any available number of double bonds in any available positions, and the configuration
of the double bond may be the (E) or (Z) configuration. This term is exemplified by groups such as vinyl, allyl, isopropenyl,
1-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2-
pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, , and the
like. Among others, are vinyl or ethenyl (-CH=CH,), n-2-propenyl (allyl, -CH,CH=CHy,), isopropenyl, 1-propenyl, 2-methyl-
1-propenyl, 1-butenyl, 2-butenyl, and 3-methyl-2-butenyl and the like.

[0022] The term " C,-Cg alkynyl" when used alone or in combination with other terms, comprises a straight chain or
branched C,-Cg alkynyl. It may have any available number of triple bonds in any available positions. This term is
exemplified by groups such as alkynyl groups that may have a carbon number of 2-6, and optionally a double bond,
such as ethynyl (-C=CH), 1-propynyl, 2-propynyl (propargyl: -CH,C=CH), 2-butynyl, 2-pentene-4-ynyl, and the like.
[0023] The term "heteroalkyl" refers to C4-C-alkyl, preferably C4-Cg-alkyl, wherein at least one carbon has been
replaced by a heteroatom selected from O, N or S, including 2-methoxy ethyl and the like.

[0024] The term "aryl" refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms having a
single ring (e.g. phenyl) or multiple condensed rings (e.g., indenyl, naphthyl). Aryl include phenyl, naphthyl, anthryl,
phenanthrenyl and the like. The term "C4-Cg alkyl aryl" refers to aryl groups having a C4-Cg alkyl substituent, including
methyl phenyl, ethyl phenyl and the like.

[0025] The term "aryl C4-Cgq alkyl" refers to C4-Cg alkyl groups having an aryl substituent, including 3-phenylpropanyl,
benzyl and the like.

[0026] Theterm "heteroaryl" refersto a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-ring heteroaromatic
group. Particular examples of heteroaromatic groups include optionally substituted pyridyl, pyrrolyl, pyrimidinyl, furyl,
thienyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadia-zolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-dihydro]lbenzofur-
yl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, isoindolyl, isoquinolinyl, 3H-indolyl, benzimida-
zolyl, imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxazolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl,
napthyridinyl, pyrido[3,4-b]pyridyl, pyrido[3,2-blpyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl, tetrazolyl, 5,6,7,8-tet-
rahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl or benzoquinolyl.

[0027] The term "C4-Cg alkyl heteroaryl” refers to heteroaryl groups having a C¢-Cg alkyl substituent, including methyl
furyl and the like.

[0028] The term "heteroaryl C4-Cg alkyl" refers to C4-Cg alkyl groups having a heteroaryl substituent, including furyl
methyl and the like.

[0029] Theterm "C,-Cg alkenyl aryl” refers to an aryl groups having a C,-Cg alkenyl substituent, including vinyl phenyl
and the like.

[0030] The term "aryl C,-Cg alkenyl" refers to a C,-Cg alkenyl groups having an aryl substituent, including phenyl vinyl
and the like.

[0031] The term "C,-Cg alkenyl heteroaryl” refers to heteroaryl groups having a C,-Cg alkenyl substituent, including
vinyl pyridinyl and the like.

[0032] The term "heteroaryl C,-Cg alkenyl” refers to C,-Cq alkenyl groups having a heteroaryl substituent, including
pyridinyl vinyl and the like.

[0033] The term "C3-Cg-cycloalkyl" refers to a saturated carbocyclic group of from 3 to 8 carbon atoms having a single
ring (e.g. cyclohexyl) or multiple condensed rings (e.g. norbornyl). C5-Cg-cycloalkyl includes cyclopentyl, cyclohexyl,
norbornyl and the like.

[0034] The term "heterocycloalkyl” refers to a C5-Cg-cycloalkyl group according to the definition above, in which up to
3 carbon atoms are replaced by heteroatoms chosen from the group consisting of O, S, NR, R being defined as hydrogen
or methyl. Heterocycloalkyl include pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, tetrahydrofuranyl and the like.
[0035] The term "C4-Cq alkyl C3-Cg-cycloalkyl" refers to C3-Cg-cycloalkyl groups having a C4-Cg alkyl substituent,
including methyl cyclopentyl and the like.

[0036] The term "C3-Cg-cycloalkyl C¢-Cg alkyl" refers to C4-Cg alkyl groups having a C;-Cg-cycloalkyl substituent,
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including 3-cyclopentyl propyl and the like.

[0037] The term "C4-Cg alkyl heterocycloalkyl" refers to heterocycloalkyl groups having a C4-Cg alkyl substituent,
including 4-methylpiperidinyl and the like.

[0038] The term "heterocycloalkyl C4-Cg alkyl" refers to C4-Cg alkyl groups having a heterocycloalkyl substituent,
including (1-methylpiperidin-4-yl) methyl and the like.

[0039] The term "carboxy" refers to the group -C(O)OH.

[0040] The term "carboxy C4-Cg alkyl" refers to C4-Cg alkyl groups having a carboxy substituent, including 2-carbox-
yethyl and the like.

[0041] The term "acyl" refers to the group -C(O)R where R includes H, " C4-Cg alkyl," "aryl,"” "heteroaryl," "C5-Cg-cy-
cloalkyl," "heterocycloalkyl," "aryl C4-Cgalkyl," "heteroaryl C4-Cg alkyl," "C5-Cg-cycloalkyl C 1-Cg alky!" or "heterocycloalkyl
C4-Cg alkyl", including acetyl and the like.

[0042] The term "acyl C4-Cgalkyl" to C4-Cg alkyl groups having an acyl substituent, including 2-acetylethyl and the like.
[0043] The term "acyl aryl" refers to aryl groups having an acyl substituent, including 2-acetylphenyl and the like.
[0044] The term "acyloxy" refers to the group -OC(O)R where R includes H, "C¢-Cg alkyl", "C5-Cg alkenyl," "C,-Cg
alkynyl," "C5-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alky!", "heteroaryl C4-Cg alkyl," "aryl C,-Cg
alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C,-Cg alkynyl," "heteroaryl C,-Cg alkynyl," "C3-Cg-cycloalkyl C4-Cg alkyl," or
"heterocycloalkyl C,-Cg alkyl", including acetyloxy and the like.

[0045] The term "acyloxy C4-Cg alkyl" refers to alkyl groups having an acyloxy substituent, including 2-(ethylcarbony-
loxy)ethyl and the like.

[0046] The term "alkoxy" refers to the group -O-R where R includes optionally substituted "C4-Cg alkyl", optionally
substituted "aryl", optionally substituted "heteroaryl", optionally substituted "aryl C4-Cg alkyl" or optionally substituted
"heteroaryl C4-Cg alkyl".

[0047] Theterm "alkoxy C4-Cg alkyl" refers to C4-Cg alkyl groups having an alkoxy substituent, including methoxyethyl
and the like.

[0048] The term "alkoxycarbonyl” refers to the group -C(O)OR where R includes "C4-Cg alkyl", "aryl", "heteroaryl",
"aryl C4-Cg alkyl", "heteroaryl C4-Cg alkyl" or "heteroalkyl".

[0049] The term "alkoxycarbonyl C-Cg alkyl" refers to C4-Cg alkyl groups having an alkoxycarbonyl substituent, in-
cluding 2-(benzyloxycarbonyl)ethyl and the like.

[0050] The term "aminocarbonyl” refers to the group -C(O)NRR’ where R and R’ are independently H, C4-Cg alkyl,
aryl, heteroaryl, "aryl C4-Cg alkyl" or "heteroaryl C-Cg alkyl," including N-phenyl carbonyl and the like.

[0051] The term "aminocarbonyl C4-Cg alkyl" refers to C4-Cg alkyl groups having an aminocarbonyl substituent, in-
cluding 2-(dimethylaminocarbonyl)ethyl, N-ethyl acetamidyl, N,N-Diethyl-acetamidyl and the like.

[0052] The term "acylamino” refers to the group -NRC(O)R’ where R and R’ are independently H, "C4-Cg alkyl," "C,-Cqg
alkenyl," "C,-Cg alkynyl," "C3-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alky!", "heteroaryl C4-Cg
alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C,-Cg alkynyl," "heteroaryl C,-Cg alkynyl," "C4-Cg-cycloalkyl
C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl", including acetylamino and the like.

[0053] The term "acylamino C4-Cg alkyl" refers to C4-Cg alkyl groups having an acylamino substituent, including
2-(propionylamino)ethyl and the like.

[0054] The term "ureido” refers to the group -NRC(O)NR’R" where R, R and R" are independently H, "C4-Cg alkyl,"
"C,-Cg alkenyl," "C,-Cg alkynyl," "C3-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alkyl", "heteroaryl
C4-Cg alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C,-Cg alkynyl," "heteroaryl C-Cg alkynyl," "C5-Cg-cy-
cloalkyl C,-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl," and where R’ and R," together with the nitrogen atom to which
they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.

[0055] The term "ureido C¢-Cg alkyl" refers to C4-Cg -alkyl groups having an ureido substituent, including 2-(N'-meth-
ylureido)ethyl and the like.

[0056] The term "carbamate” refers to the group -NRC(O)OR’ where R and R’ are independently "C,-Cg alkyl," "C,-Cg
alkenyl," "C,-Cg alkynyl," "C5-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "C4-Cgq alkyl aryl" , "heteroaryl C4-Cg
alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C,-Cg alkynyl," "heteroaryl C,-Cg alkynyl," "C4-Cg-cycloalkyl
C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl" and opticnally R can also be hydrogen.

[0057] The term "amino"” refers to the group -NRR’ where R and R’ are H.

[0058] Theterm "amino C4-Cg alkyl" refers to alkyl groups having an amino substituent, including 2-(1-pyrrolidinyl)ethyl
and the like.

[0059] The term "ammonium" refers to a positively charged group -N*RR’R" where R, R’ and R" are independently
"C4-Cg alkyl", "C4-Cg alkyl aryl", "C4-Cg alkyl heteroaryl," "C5-Cg-cycloalkyl," or "heterocycloalkyl," and where R and R’,
together with the nitrogen atom to which they are attached, can optionally form a 3-8-membered heterocycloalkyl ring.
[0060] The term "ammonium C-Cg alky!" refers to alkyl groups having an ammonium substituent, including 1-ethyl-
pyrrolidinium and the like.

[0061] The term "halogen" refers to fluoro, chloro, bromo and iodo atoms.
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[0062] The term "sulfonyloxy" refers to a group -OSO,-R wherein R is selected from "C4-Cq alkyl," "C4-Cg alkyl"
substituted with halogens, e.g., an -OS0,-CF; group, "C,-Cg alkenyl," "C»-Cg C,-Cg alkynyl," "C3-Cg-cycloalkyl," "het-
erocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alkyl", "heteroaryl C-Cg alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg
alkenyl," "aryl Co-Cg alkynyl," "heteroaryl C,-Cg alkynyl," "C3-Cg-cycloalkyl C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl".
[0063] The term "sulfamate” refers to a group -OSO,-NRR’ wherein R and R’ are independently selected from H,
"C4-Cg alkyl," "C,-Cg alkenyl," "C,-Cg alkynyl," "C5-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cgq
alkyl", "heteroaryl C4-Cg alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C,-Cg alkynyl," "heteroaryl C,-Cg
alkynyl," "C3-Cg-cycloalkyl C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl" and the like.

[0064] The term "sulfonyloxy C4-Cg alkyl" refers to alkyl groups having a sulfonyloxy substituent, including 2-(methyl-
sulfonyloxy)ethyl and the like.

[0065] Theterm "sulfonyl" refers to group "-SO,-R" wherein R is selected from "aryl,” "heteroaryl," "C,-Cg alkyl," "C4-Cgq
alkyl" substituted with halogens, e.g., an -S0O,-CF3 group, "C,-Cg alkenyl," "C,-Cg alkynyl," "C5-Cg-cycloalkyl," "hetero-
cycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alkyl", "heteroaryl C-Cg alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg alkenyl,"
"aryl C,-Cg alkynyl," "heteroaryl C,-Cgq alkynyl," "C3-Cg-cycloalkyl C-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl".
[0066] The term "sulfonyl C4-Cg alkyl" refers to alkyl groups having a sulfonyl substituent, including 2-(methylsulfo-
nyl)ethyl and the like.

[0067] The term "sulfinyl" refers to a group "-S(O)-R" wherein R is selected from "C-Cg alkyl," "C4-Cg alkyl" substituted
with halogens, e.g., a -SO-CF; group, "C,-Cg alkenyl," "C,-Cg alkynyl," "C5-Cg-cycloalkyl," "heterocycloalkyl," "aryl,"
"heteroaryl," "aryl C4-Cg alkyl", "heteroaryl C-Cq alkyl," "aryl C,-Cq alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C,-Cg
alkynyl," "heteroaryl C,-Cg alkynyl," "C3-Cg-cycloalkyl C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl".

[0068] Theterm "sulfinyl C{-Cgalkyl"refers to alkyl groups having a sulfinyl substituent, including 2-(methylsulfinyl)ethyl
and the like.

[0069] Theterm "sulfanyl"refers to groups -S-Rwhere R includes H, halogens, e.g. a-SF5 group, optionally substituted
"C4-Cgalkyl," in particular "C4-Cg alkyl" substituted with halogens, e.g., a -S-CF5 group, "C,-Cg alkenyl," "C,-Cg alkynyl,"
"C3-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alkyl", "heteroaryl C4-Cg alkyl," "aryl C,-Cg alkenyl,”
"heteroaryl C,-Cg alkenyl," "aryl C,-Cg alkynyl," "alkynylheteroaryl," "C5-Cg-cycloalkyl C4-Cg alkyl," or "heterocycloalkyl
C4-Cg alkyl". The term "sulfanyl C4-Cg alkyl" refers to C4-Cg-alkyl groups having a sulfanyl substituent, including 2-(ethyl-
sulfanyl)ethyl and the like.

[0070] The term "sulfonylamino” refers to a group -NRSO,-R’where R and R’ are independently "C,-Cg alkyl," "C,-Cgq
alkenyl," "C,-Cg alkynyl," "C5-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alky!", "heteroaryl C4-Cg
alkyl," "aryl C,-Cg alkenyl," "heteroaryl C,-Cg alkenyl," "aryl C5-Cg alkynyl," "heteroaryl C,-Cg alkynyl," "C3-Cg-cycloalkyl
C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl".

[0071] Theterm"sulfonylamino C4-Cgalkyl" refers to alkylgroups having a sulfonylamino substituent, including 2-(ethyl-
sulfonylamino)ethyl and the like.

[0072] The term "aminosulfonyl" refers to a group -SO,-NRR’ where R and R’ are independently H, "C4-Cg alkyl,"
"C,-Cgalkenyl," "C,-Cg alkynyl," "C5-Cg-cycloalkyl," "heterocycloalkyl," "aryl," "heteroaryl," "aryl C4-Cg alkyl", "heteroaryl
C4-Cg alkyl," "aryl C,-Cg alkenyl," "heteroaryl C-Cg alkenyl," "aryl C-Cg alkynyl," "heteroaryl C,-Cg alkynyl," "C3-Cg-cy-
cloalkyl C4-Cg alkyl," or "heterocycloalkyl C4-Cg alkyl", and where R and R’, together with the nitrogen atom to which
they are attached, can optionally form a 3-8-membered heterocycloalkyl ring. Aminosulfonyl groups include cyclohexy-
laminosulfonyl, piperidinylsulfonyl and the like.

[0073] Theterm "aminosulfonyl C4-Cg alkyl" refers to C4-Cg alkyl groups having an aminosulfonyl substituent, including
2-(cyclohexylaminosulfonyl)ethyl and the like. Unless otherwise constrained by the definition of the individual substituent,
the term "substituted" refers to groups substituted with from 1 to 5 substituents selected from the group consisting of
"C1-Cg alkyl," "C3-Cg-cycloalkyl," "amino," "halogen," hydroxy, and nitro.

[0074] In a particular embodiment, the term optionally substituted "C4-Cg4 alkyl" includes optionally substituted halo-
genated "C4-Cg alkyl" such as fluorinated "C4-Cg alkyl" (e.g. -CF3, -CF3CH,, or -CF3CF5).

[0075] The term "pharmaceutically acceptable salts or complexes" refers to salts or complexes of the compounds
according to the invention. Examples of such salts include, but are notrestricted, to base addition salts formed by reaction
of aminopyrazine derivatives of the invention with organic or inorganic bases such as hydroxide, carbonate or bicarbonate
of a metal cation such as those selected in the group consisting of alkali metals (sodium, potassium or lithium), alkaline
earth metals (e.g. calcium or magnesium).

[0076] Are also comprised salts which are formed from acid addition salts formed with inorganic acids (e.g. hydrochloric
acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like), as well as salts formed with organic acids
such as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid, benzoic
acid, tannic acid, palmoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene disulfonic acid,
and poly-galacturonic acid.

[0077] "Pharmaceutically active derivative" refers to any compound that upon administration to the recipient, is capable
of providing directly or indirectly, the activity disclosed herein. The term "indirectly”" also encompasses prodrugs which
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may be converted to the active form of the drug via endogenous enzymes or metabolism. The prodrug is a derivative
of the compounds according to the invention and presenting anti-malarial activity that has a chemically or metabolically
decomposable group, and a compound that may be converted into a pharmaceutically active compound according to
the invention in vivo by solvolysis under physiological conditions. The prodrug is converted into a compound according
to the present invention by a reaction with an enzyme, gastric acid or the like under a physiological condition in the living
body, e.g. by oxidation, reduction, hydrolysis or the like, each of which is carried out enzymatically.

[0078] These compounds can be produced from compounds ofthe presentinvention according to well-known methods.
[0079] The term "indirectly”" also encompasses metabolites of compounds according to the invention.

[0080] The term "metabolite” refers to all molecules derived from any of the compounds according to the present
invention in a cell or organism, preferably mammal.

[0081] In the context of the present invention are encompassed pharmaceutically acceptable salts, complexes, hy-
drates, solvates, or polymorphs, tautomers, geometrical isomers, optically active forms and pharmaceutically active
derivatives of compounds of the invention. Unless stated to the contrary, the present invention includes all such possible
diastereomers as well as their racemic mixtures, their substantially pure resolved enantiomers, all possible geometric
isomers, and pharmaceutically acceptable salts thereof. Mixtures of stereoisomers, as well as isolated specific stereoi-
somers, are also included. During the course of the synthetic procedures used to prepare such compounds, or in using
racemization or epimerization procedures known to those skilled in the art, the products of such procedures can be a
mixture of stereoisomers.

[0082] Many organic compounds exist in optically active forms having the ability to rotate the plane of plane-polarized
light. In describing an optically active compound, the prefixes D and L or R and S are used to denote the absolute
configuration of the molecule about its chiral center(s).

[0083] The term "malaria” includes disease and conditions related to an infection by Plasmodium.

[0084] As used herein, "treatment" and "treating" and the like generally mean obtaining a desired pharmacological
and physiological effect. The effect may be prophylactic in terms of preventing or partially preventing a disease, symptom
or condition thereof and/or may be therapeutic in terms of a partial or complete cure of a disease, condition, symptom
or adverse effect attributed to the disease. The term "treatment" as used herein covers any treatment of a disease in a
mammal, particularly a human, and includes: (a) preventing the disease from occurring in a subject which may be
predisposed to the disease but has not yet been diagnosed as having it; (b) inhibiting the disease, i.e., arresting its
development; or relieving the disease, i.e., causing regression of the disease and/or its symptoms or conditions.
[0085] The term "effective amount” includes "prophylaxis-effective amount” as well as "treatment-effective amount”.
[0086] The term "prophylaxis-effective amount" refers to a concentration of compound of this invention that is effective
in inhibiting, decreasing the likelihood of the disease by malarial parasites, or preventing malarial infection or preventing
the delayed onset of the disease by malarial parasites, when administered before infection, i.e. before, during and/or
slightly after the exposure period to malarial parasites.

[0087] The term "prophylaxis" includes causal prophylaxis, i.e. antimalarial activity comprising preventing the pre-
erythrocytic development of the parasite, suppressive prophylaxis, i.e. antimalarial activity comprising suppressing the
development of the blood stage infection and terminal prophylaxis, i.e. antimalarial activity comprising suppressing the
development of intra-hepatic stage infection. This term includes primary prophylaxis (i.e. preventing initial infection)
where the antimalarial compound is administered before, during and/or after the exposure period to malarial parasites
and terminal prophylaxis (i.e. to prevent relapses or delayed onset of clinical symptoms of malaria) when the antimalarial
compound is administered towards the end of and/or slightly after the exposure period to malarial parasites but before
the clinical symptoms.

[0088] Typically, against P. falciparum infections, suppressive phophylaxis is used whereas against P. vivax or a
combination of P. falciparum and P. vivax, terminal prophylaxis is used.

[0089] Likewise, the term "treatment-effective amount" refers to a concentration of compound thatis effective in treating
malaria infection, e.g. leads to a reduction in parasite numbers in blood following microscopic examination when admin-
istered after infection has occurred.

[0090] The term "subject” as used herein refers to mammals. For examples, mammals contemplated by the present
invention include humans and the like.

Compounds

[0091] According to one embodiment, is a provided aminopyrazine derivative according to Formula (I):
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wherein X is CR1 or N; Y is selected from CF5, -C(O)-NR3R#; O-R6; SO,-R8; R is selected from H and halogen such
as F; R? is selected from S0,-R%and -C(0)-R™; R3 and R* are independently selected from H and optionally substituted
C4-Cg alkyl such as optionally substituted methyl (e.g. methyl); R® is selected from -NR7R8 and R9; R6 is optionally
substituted C4-Cg alkyl such as optionally substituted methyl (e.g. methyl); R7 and R8 are independently selected from
H and optionally substituted C-Cg alkyl such as optionally substituted methyl (e.g. methyl); RY is optionally substituted
C4-Cg alkyl such as C4-Cg alkyl optionally substituted by C4-Cg alkyl or by C3-Cg cycloalkyl, for example optionally
substituted cyclopropyl, optionally substituted methyl (e.g. methyl, methyl cyclopropyl), optionally substituted ethyl (e.g.
ethyl), optionally substituted propyl (e.g. isopropyl) or optionally substituted C4-Cg cycloalkyl; R10 is - NR1'R12; R11 and
R12 are independently selected from H and optionally substituted C4-Cg alkyl or NR11R12 form together an optionally
substituted heterocycloalkyl such as optionally substituted piperazine (e.g. piperazine optionally substituted with C4-Cg
alkyl like piperazin-1-yl, 4-methyl piperazin-1-yl or 4-t-butyl piperazin-1-yl), optionally substituted morpholinyl (e.g. mor-
pholino), optionally substituted diazepan (e.g. diazepan optionally substituted with C-Cg alkyl like 1,4 diazepan or 4-
methyl 1,4 diazepan), optionally substituted pyrrolidin (e.g. pyrrolidin optionally substituted by amino or hydroxy like 3-
hydroxy pyrrolidin-1-yl or 3-amino pyrrolidin-1-yl), optionally substituted piperidine (e.g. piperidine optionally substituted
by hydroxy or amino like 4-hydroxy piperidin-1-yl, 4-amino piperidin-1-yl); as well as pharmaceutically acceptable salts,
complexes, hydrates, solvates, or polymorphs, tautomers, geometrical isomers, optically active forms thereof.

[0092] In a particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein X is N.

[0093] In a particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein X is N and Y is selected from CF5 and O-RS.

[0094] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein X is CR1.

[0095] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R is H.

[0096] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R1is halogen, in particular fluoro.

[0097] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein Y is CF5.

[0098] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein Y is -C(O)-NHR3.

[0099] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R3is H.

[0100] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R4 is optionally substituted C4-Cg alkyl such as optionally substituted methyl (e.g. methyl).

[0101] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein Y is SO,-RS.

[0102] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R is optionally substituted methyl (e.g. methyl).

[0103] Inafurtherparticular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein X is CR', R1is H and Y is selected from C(O)-NHR3 and SO,-R8.

[0104] Inafurtherparticular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein X is CR', R1is H and Y is CF3.

[0105] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R2 is in para position of the phenyl ring.

[0106] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R2 is SO,-R?.

[0107] Inafurther particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R% is -NR7RS,
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[0108] Inafurtherparticular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R7 is H.

[0109] Inafurther particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R8is H.

[0110] Inafurtherparticular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R8 is optionally substituted C4-Cg alkyl such as optionally substituted methyl (e.g. methyl).

[0111] In another further particular embodiment, the invention provides an aminopyrazine derivative according to the
invention wherein R5 is R9.

[0112] In another further particular embodiment, the invention provides an aminopyrazine derivative according to the
invention wherein R is optionally substituted C4-Cg alkyl.

[0113] In another further particular embodiment, the invention provides an aminopyrazine derivative according to the
invention wherein R9 is C4-Cy alkyl optionally substituted by C4-Cg alkyl or by C5-Cg cycloalkyl.

[0114] In another further particular embodiment, the invention provides an aminopyrazine derivative according to the
invention wherein R® is optionally substituted C3-Cg cycloalkyl.

[0115] In another further particular embodiment, the invention provides an aminopyrazine derivative according to the
invention wherein R? is optionally substituted methyl (e.g. methyl), optionally substituted ethyl (e.g. ethyl) and optionally
substituted propyl (e.g. isopropyl).

[0116] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R2 is -C(0)-R10,

[0117] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R'" and R'2 are independently selected from H and optionally substituted C4-Cg alkyl.

[0118] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein NR11R12 form together an optionally substituted heterocycloalkyl such as optionally substituted piperazine (e.g.
piperazine optionally substituted with C-Cg alkyl like piperazin-1-yl, 4-methyl piperazin-1-yl or 4-t-butyl piperazin-1-yl),
optionally substituted morpholinyl (e.g. morpholino), optionally substituted diazepan (e.g. diazepan optionally substituted
with C4-Cg alkyl like 1,4 diazepan or 4-methyl 1,4 diazepan), optionally substituted pyrrolidin (e.g. pyrrolidin optionally
substituted by amino or hydroxy like 3-hydroxy pyrrolidin-1-yl, 3-amino pyrrolidin-1-yl), optionally substituted piperidine
(e.g. piperidine optionally substituted by hydroxy or amino like 4-hydroxy piperidin-1-yl, 4-amino piperidin-1-yl).

[0119] Inanother particular embodiment, the invention provides an aminopyrazine derivative according to the invention
wherein R2? is -C(O)-NR1'R12 and NR1'R12 form together an optionally substituted pyrrolidine.

[0120] In a particular embodiment is provided an aminopyrazine derivative selected from the following group:

3-(6-methoxypyridin-3-yl)-5-(4-(methylsulfonyl)phenyl)pyrazin-2-amine;
5-(4-(methylsulfonyl)phenyl)-3-(4-(trifluoromethyl)phenyl)pyrazin-2-amine
5-(4-(methylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine;
4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)benzamide;

4-(5-amino-6-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2-yl)benzamide;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(piperazin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(piperazin-1-yl) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(morpholino) methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(morpholino)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanone;
4-(5-amino-6-(3-fluoro-4-(trifluoromethyl)phenyl)pyrazin-2-yl)benzamide;
4-(5-amino-6-(4-(methylsulfonyl)phenyl)pyrazin-2-yl)benzamide;
4,4’-(3-aminopyrazine-2,6-diyl)dibenzamide;
4-(3-amino-6-(4-carbamoylphenyl)pyrazin-2-yl)-N-methylbenzamide;
4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)-N-methylbenzene sulfonamide;
5-(4-(ethylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine;
5-(4-(isopropylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(4-(tert-butyl) piperazin-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-hydroxy piperidin-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(4-hydroxypiperidin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-(tert-butyl) piperazin-1-yl)methanone;
(4-(5-amino-6-(4-(triflucromethyl)phenyl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(1,4-diazepan-1-yl) methanone;
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(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(1,4-diazepan-1-yl) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(3-aminopyrrolidin-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(3-aminopyrrolidin-1-yl) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)pheny!)(3-hydroxy pyrrolidin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-amino cyclohexyl) methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(4-aminocyclohexyl) methanone;
5-(4-(cyclopropylmethylsulfonyl)phenyl)-3-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2-amine; and
5-(4-(cyclopropylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine; as well as pharmaceutically ac-
ceptable salts, complexes, hydrates, solvates, or polymorphs, tautomers, geometrical isomers, optically active forms
and pharmaceutically active derivative thereof.

[0121] In another particular embodiment is provided the aminopyrazine derivative (4-(5-amino-6-(4-(trifluorome-
thyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)ymethanone, in particular its (S)-(4-(5-amino-6-(4-(trifluorome-
thyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone enantiomer.

[0122] In another particular embodiment is provided the aminopyrazine derivative (4-(5-amino-6-(4-(trifluorome-
thyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl) methanone, in particular its (R)-(4-(5-amino-6-(4-(trifluorome-
thyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone enantiomer.

[0123] The aminopyrazine derivatives used in the manufacture of a medicament for the prevention or treatment of
malaria, are capable of killing and/or inhibiting malaria parasite replication.

Compositions

[0124] The invention provides pharmaceutical compositions useful for the prophylaxis or treatment of malaria. The
invention further provides methods for treating a mammalian patient, and most preferably a human patient, who is
suffering from malaria.

[0125] In another particular embodiment, is provided a pharmaceutical formulation containing at least one derivative
according the invention and a pharmaceutically acceptable carrier, diluent or excipient thereof.

[0126] In another particular embodiment, is provided a pharmaceutical formulation comprising an aminopyrazine ac-
cording to Formula () and an antimalarial agent as defined in the detailed description.

[0127] Pharmaceutical compositions of the invention can contain one or more compound(s) of the invention in any
form described herein. Compositions of this invention may further comprise one or more pharmaceutically acceptable
additional ingredient(s), such as alum, stabilizers, antimicrobial agents, buffers, coloring agents, flavoring agents, adju-
vants, and the like.

The compounds of the invention, together with a conventionally employed adjuvant, carrier, diluent or excipient may be
placed into the form of pharmaceutical compositions and unit dosages thereof, and in such form may be employed as
solids, such as tablets or filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules filled
with the same, all for oral use, or in the form of sterile injectable solutions for parenteral (including subcutaneous) use.
Such pharmaceutical compositions and unit dosage forms thereof may comprise ingredients in conventional proportions,
with or without additional active compounds or principles, and such unit dosage forms may contain any suitable effective
amount of the active ingredient commensurate with the intended dosage range to be employed. Compositions according
to the invention are preferably oral.

[0128] Compositions of this invention may be liquid formulations, including, but not limited to, aqueous or oily suspen-
sions, solutions, emulsions, syrups, and elixirs. Liquid forms suitable for oral administration may include a suitable
agqueous or non-aqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and the like. The
compositions may also be formulated as a dry product for reconstitution with water or other suitable vehicle before use.
Such liquid preparations may contain additives, including, but not limited to, suspending agents, emulsifying agents,
non-aqueous vehicles and preservatives. Suspending agents include, but are not limited to, sorbitol syrup, methyl cel-
lulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminum stearate gel, and hydro-
genated edible fats. Emulsifying agents include, but are not limited to, lecithin, sorbitan monooleate, and acacia. Non-
aqueous vehicles include, but are not limited to, edible oils, almond oil, fractionated coconut oil, oily esters, propylene
glycol, and ethyl alcohol. Preservatives include, but are not limited to, methyl or propyl p-hydroxybenzoate and sorbic
acid. Further materials as well as processing techniques and the like are set out in Part 5 of Remington’s Pharmaceutical
Sciences, 21sf Edition, 2005, University of the Sciences in Philadelphia, Lippincott Williams & Wilkins, which is incor-
porated herein by reference. Solid compositions of this invention may be in the form of tablets or lozenges formulated
in a conventional manner. For example, tablets and capsules for oral administration may contain conventional excipients
including, but not limited to, binding agents, fillers, lubricants, disintegrants and wetting agents. Binding agents include,
but are not limited to, syrup, accacia, gelatin, sorbitol, tragacanth, mucilage of starch and polyvinylpyrrolidone. Fillers
include, but are not limited to, lactose, sugar, microcrystalline cellulose, maizestarch, calcium phosphate, and sorbitol.
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Lubricants include, but are not limited to, magnesium stearate, stearic acid, talc, polyethylene glycol, and silica. Disin-
tegrants include, but are not limited to, potato starch and sodium starch glycollate. Wetting agents include, but are not
limited to, sodium lauryl sulfate. Tablets may be coated according to methods well known in the art.

Injectable compositions are typically based upon injectable sterile saline or phosphate-buffered saline or other injectable
carriers known in the art.

Compositions of this invention may also be formulated as suppositories, which may contain suppository bases including,
but not limited to, cocoa butter or glycerides.

[0129] Compositions of this invention may also be formulated for inhalation, which may be in a form including, but not
limited to, a solution, suspension, or emulsion that may be administered as a dry powder or in the form of an aerosol
using a propellant, such as dichlorodifluoromethane or trichlorofluoromethane. Compositions of this invention may also
be formulated transdermal formulations comprising agueous or non-aqueous vehicles including, but not limited to,
creams, ointments, lotions, pastes, medicated plaster, patch, or membrane.

Compositions of this invention may also be formulated for parenteral administration, including, but not limited to, by
injection or continuous infusion. Formulations for injection may be in the form of suspensions, solutions, or emulsions
in oily or aqueous vehicles, and may contain formulation agents including, but not limited to, suspending, stabilizing,
and dispersing agents. The composition may also be provided in a powder form for reconstitution with a suitable vehicle
including, but not limited to, sterile, pyrogen-free water.

Compositions of this invention may also be formulated as a depot preparation, which may be administered by implantation
or by intramuscular injection. The compositions may be formulated with suitable polymeric or hydrophobic materials (as
an emulsion in an acceptable oil, for example), ion exchange resins, or as sparingly soluble derivatives (as a sparingly
soluble salt, for example).

Compositions of this invention may also be formulated as a liposome preparation. The liposome preparation can comprise
liposomes which penetrate the cells of interest or the stratum corneum, and fuse with the cell membrane, resulting in
delivery of the contents of the liposome into the cell. Other suitable formulations can employ niosomes. Niosomes are
lipid vesicles similar to liposomes, with membranes consisting largely of non-ionic lipids, some forms of which are effective
for transporting compounds across the stratum corneum.

The compounds of this invention can also be administered in sustained release forms or from sustained release drug
delivery systems. A description of representative sustained release materials can also be found in the incorporated
materials in Remington’s Pharmaceutical Sciences.

Mode of administration

[0130] Compositions of this invention may be administered in any manner, including, but not limited to, orally, parenter-
ally, sublingually, transdermally, vaginally, rectally, transmucosally, topically, via inhalation, via buccal or intranasal
administration, or combinations thereof. Parenteral administrationincludes, but is not limited to, intravenous, intra-arterial,
intra-peritoneal, subcutaneous, intramuscular, intra-thecal, and intra-articular. The compositions of this invention may
also be administered in the form of an implant, which allows slow release of the compositions as well as a slow controlled
i.v. infusion. In a preferred embodiment, aminopyrazine derivatives according to the invention are administered orally.
[0131] This invention is further illustrated by the following examples that are not intended to limit the scope of the
invention in any way.

The dosage administered, as single or multiple doses, to an individual will vary depending upon a variety of factors,
including pharmacokinetic properties, patient conditions and characteristics (sex, age, body weight, health, size), extent
of symptoms, concurrent treatments, frequency of treatment and the effect desired.

Combination

[0132] According to the invention, the aminopyrazine derivatives of the invention and pharmaceutical formulations
thereof can be administered alone or in combination with a co-agent useful in the treatment of malaria, such as substances
useful in the treatment and/or prevention of malaria e.g. for example a co-agent including, but not limited to, artemisinin
or an artemisinin derivative (such as artemether or dihydroartemisinin), chloroquine, mefloquine, quinine,
atovaquone/proguanil, doxycycline, hydroxychloroquine, halofantrine, pyronaridine, lumefantrine, pyrimethamine-sulf-
adoxine and piperaquine.

[0133] Further co-agent useful in the context of the invention are selected from quinacrine, chloroquine, primaquine,
doxycycline, atovaquone, proguanil hydrochloride, ferroquine, tafenoquine, arterolane, Spiro[3H-indole-3,1’-[1H]pyri-
do[3,4-blindol]-2 (1H)-one (CAS Registry Number: 1193314-23-6), 5,7’-dichloro-6’-fluoro-2’,3’,4’,9’-tetrahydro-3’-me-
thyl-,(1'R,3’S)-], Sulfur, [4-[[2-(1,1-diflucroethyl)-5-methyl[1,2,4] triazolo[1,5-a]pyrimidin-7-ylJamino]phenyl] pentafluoro-]
(CAS Registry Number: 1282041-94-4), Morpholine, and 4-[2-(4-cis-dispiro[cyclohexane-1,3’-[1,2,4]trioxolane-5’,2"-tri-
cyclo [3.3.1.13,7]decan]-4-ylphenoxy)ethyl]-] (CAS Registry Number: 1029939-86-3).
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[0134] The invention encompasses the administration of an aminopyrazine derivative according to the invention or of
a pharmaceutical formulation thereof, wherein the aminopyrazine derivatives or the pharmaceutical formulation thereof
is administered to an individual prior to, simultaneously or sequentially with other therapeutic regimens or co-agents
useful in the treatment of malaria (e.g. multiple drug regimens), in an effective amount. Aminopyrazine derivatives or
the pharmaceutical formulations thereof that are administered simultaneously with said co-agents can be administered
in the same or different composition(s) and by the same or different route(s) of administration.

Patients

[0135] In an embodiment, patients according to the invention are patients suffering from malaria.

[0136] In another embodiment, patients according to the invention are patients with a high risk of being infected by
Plasmodium.

[0137] In another embodiment, patients according to the invention are patients with a high risk of being infected by
Plasmodium falciparum.

[0138] In another embodiment, patients according to the invention are patients with a high risk of being infected by
Plasmodium vivax.

Use According to the invention

[0139] In one embodiment, the invention provides a use of an aminopyrazine derivative according to Formula (1):

R
Y X
o’
N N
~
SN
H,N“ N

M

wherein X is CR' or N; Y is selected from CFj, -C(O)-NR3R4; O-R8; SO,-R6; R is selected from H and halogen; R? is
selected from SO,-R® and -C(0)-R19; R3 and R* are independently selected from H and optionally substituted C4-Cg
alkyl; RS is selected from -NR7R8 and RY; RS is optionally substituted C4-Cg alkyl; R7 and R8 are independently selected
from H and optionally substituted C4-Cg alkyl; R? is optionally substituted C4-Cg alkyl and optionally substituted C5-Cg
cycloalkyl; R10 is -NR11R12; R11 and R12 are independently selected from H and optionally substituted C4-Cg alkyl or
NR1R12 form together an optionally substituted heterocycloalkyl;as well as pharmaceutically acceptable salts, com-
plexes, hydrates, solvates, or polymorphs, tautomers, geometrical isomers, optically active forms thereof for the prep-
aration of a pharmaceutical composition for the treatment or prophylaxis of malaria.

[0140] In another embodiment, the invention provides an aminopyrazine derivative according to the invention as well
as pharmaceutically acceptable salts thereof or a pharmaceutical formulation thereof, for use in the treatment or proph-
ylaxis of malaria.

[0141] In another embodiment, the invention provides a use of an aminopyrazine derivative or a method according to
the invention wherein the aminopyrazine derivative is to be administered in combination with a co-agent useful in the
treatment of malaria.

[0142] In another embodiment, the invention provides a pharmaceutical composition comprising an aminopyrazine
derivative according to the invention in combination with a co-agent useful in the treatment of malaria.

[0143] In another embodiment, the invention provides a process for the preparation of an aminopyrazine derivative
according to the invention comprising the step of reacting a derivative according to Formula (v) with a boronic acid of
Formula (vi) under Suzuki reaction conditions (Miyaura et al., 1995, Chem. Rev., 95 (7), pp2457-2483) to lead to a
compound of Formula (1):
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N Yo X R
‘e
A\H%N |
I\H—> =~ N
N
D-B(OH)2 |
B . NS
v (vi) HN7 N
(v)
(N
wherein A is
Y. X
e
NS
and D is:
R2

X, Y, R and R? are as described herein.

In another embodiment, the invention provides an intermediate of Formula (v) wherein A is as defined herein.

In another further embodiment, the invention provides an intermediate of Formula (v), wherein the intermediate is 5-
bromo-3-(6-methoxypyridin-3-yl)pyrazin-2-amine.

[0144] In another embodiment, the invention provides a process for the preparation of an aminopyrazine derivative
according to the invention comprising the step of reacting a derivative according to Formula (viii) with a boronic acid of
Formula (iv) under Suzuki reaction conditions (Miyaura et al., 1995, supra) to lead to a compound of Formula (l):

2
R
N, Y X
Br%N ABOH22 | | N
| (iv) ~
N g —— |
NS
H,NT TN

D
(viii) (1)

A, D, X, Y and R as described herein.

[0145] In another embodiment, the invention provides an intermediate of Formula (viii) wherein D is as defined herein.
[0146] Inanotherfurther embodiment, the invention provides an intermediate of Formula (viii), wherein the intermediate
is 3-bromo-5-(4-(methylsulfonyl) phenyl)pyrazin-2-amine.

[0147] Inanotherfurther embodiment, the invention provides an intermediate of Formula (viii), wherein the intermediate
is (4-(5-amino-6-bromopyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone.

[0148] In another embodiment, the invention provides a process for the preparation of an aminopyrazine derivative
according to the invention comprising the step of reacting a derivative according to Formula (xix) in TFA to lead to a
compound of Formula (V), i.e. a compound of Formula (1) wherein R2 is in para of the phenyl ring and is R2 is - C(0)-R10,
NR11R12 form together a piperazine:
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NH,
N A\|I)§N
N~ N 2
TFA
—_—

(xix) (V)

wherein A, X, Y and R' as described herein.

[0149] In another embodiment, the invention provides an intermediate of Formula (xix) wherein A is as defined herein.
[0150] In another embodiment, the invention provides an intermediate of Formula (xix) selected from the following
group:

tert-butyl 4-(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)benzoyl)piperazine-1-carboxylate and tert-butyl
4-(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl) pyrazin-2-yl)benzoyl) piperazine-1-carboxylate.

[0151] In another embodiment, the invention provides a process for the preparation of an intermediate of formula (xv)
comprising a step of reacting an intermediate of formula (xiv) in presence of N-methyl piperazine (e.g. as described in
Scheme 3).

[0152] In another embodiment, the invention provides an intermediate of Formula (xiv).

[0153] In another embodiment, the invention provides an intermediate of Formula (xv).

[0154] In another embodiment, the invention provides a process for the preparation of an intermediate of Formula
(xviii) comprising a step of reacting an intermediate of formula (xvii) in presence of N-bromosuccinimide (e.g. as described
in Scheme 4).

[0155] In another embodiment, the invention provides an intermediate of Formula (xviii).

[0156] In another embodiment, the invention provides an intermediate of Formula (xvii).

[0157] In another embodiment, the invention provides a process for the preparation of an intermediate of Formula
(xvii) comprising a step of reacting an intermediate of formula (xiv) in presence of N-Boc piperazine (e.g. as described
in Scheme 4).

[0158] In another embodiment, the invention provides a process for the preparation of an intermediate of Formula
(xxiv) comprising a step of reacting an intermediate of formula (xxiii) in presence of 1-methyl homo piperazine (e.g. as
described in Scheme 5).

[0159] In another embodiment, the invention provides an intermediate of Formula (xxiv).

[0160] In another embodiment, the invention provides an intermediate of Formula (xxiii).

[0161] In another embodiment, the invention provides a process for the preparation of an intermediate of Formula
(xxiii) comprising a step of reacting an intermediate of formula (xxii) in presence of lithium oxide (e.g. as described in
Scheme 5).

[0162] In another embodiment, the invention provides an intermediate of Formula (xxii).

[0163] In another embodiment, the invention provides a process for the preparation of an intermediate of Formula
(xxii) comprising a step of reacting an intermediate of formula (xiv) in presence of N-bromosuccinimide (e.g. as described
in Scheme 5).

[0164] References cited herein are hereby incorporated by reference in their entirety. The present invention is not to
be limited in scope by the specific embodiments described herein, which are intended as single illustrations of individual
aspects of the invention, and functionally equivalent methods and components are within the scope of the invention.
Indeed, various modifications of the invention, in addition to those shown and described herein will become apparent to
those skilled in the art from the foregoing description. Such modifications are intended to fall within the scope of the
appended claims.

[0165] In the following the present invention shall be illustrated by means of some examples, which are not to be
viewed as limiting the scope of the invention.
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EXAMPLES
The following abbreviations refer respectively to the definitions below:

[0166] g (gram), h (hour), mmol (millimole), RT (room temperature), DCM (dichloromethane), DMF (N,N-Dimethyl-
formamide), DMSO (Dimethyl Sulfoxide), EDCI (1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide), HOBt (N-Hydroxy-
benzotriazole), LC (Liquid chromatography), MS (Mass Spectrometry), MHz (Megaherz), NBS (N-bromosuccinimide),
NMR (Nuclear magnetic resonance), TFA (Trifluoroacetic acid), THF (Tetrahydrofuran), TLC (Thin layer chromatogra-
phy), UV (Ultraviolet).

[0167] The compounds of invention have been named according to the IUPAC standards used in the program Chem-
Draw Ultra (Version 12.0).

[0168] The MS, NMR and IR data provided in the examples described below are obtained as followed: The MS, NMR
and IR data provided in the examples described below are obtained as followed: Mass spectra: Waters ZQ API MS
system + Binary HPLC system with Ultra Violet Diode Array Detector; H! NMR and C'3 NMR spectra were recorded on
either a Varian Mercury-300 (300 MHz) or Bruker Advance Ill 400 (400 MHz) with Ultra Shield™ 400 Plus magnet
spectrometer in CDCl; solution unless otherwise indicated and chemical shifts are reported as & (ppm) down field from
the solvent signal as internal standard for H'and C13 NMR. Infrared spectra were recorded on a Perkin-Elmer Paragon
1000 FT-IR spectrometer using DCM as solvent. TLC was performed on Merck 60F,s, silica plates and visualised by
UV light. The compounds were purified by wet flash chromatography using Merck Kieselgel 60 (particle size 70-230
mesh) silica under gravity. The compounds were purified by HPLC using a Hypersil BDS C18 column, 2 pL injection
volume, flow 0.7 mL/min; gradient: 10 - 70% B in 20 min, 70 - 100% B in 10 min, (hold 5 min), 100 - 10% in 3 min (hold
7 min) (Mobile phase A: 0.1% TFA in H,O and Mobile phase B: Methanol) with PDA - maximum chromatogram (210 -
400 nm).

Example 1: Synthesis of compounds according to the invention:

[0169] The aminopyrazine derivatives can be prepared from readily available starting materials using methods and
procedures known from the skilled person. It will be appreciated that where typical or preferred experimental conditions
(i.e. reaction temperatures, time, moles of reagents, solvents etc.) are given, other experimental conditions can also be
used unless otherwise stated. Optimum reaction conditions may vary with the particular reactants or solvents used, but
such conditions can be determined by the person skilled in the art, using routine optimisation procedures.

[0170] A general synthetic approach for obtaining compounds of Formula (1) is depicted in Scheme 1 below. Ami-
nopyrazine derivatives according to Formula (1), whereby the substituents are as above defined, may be prepared in
four steps, from custom made or commercially available aminopyrazines according to formula (i), 5-bromo-pyrazine-2-
amine according to formula (ii), 5-bromo-3-iodopyrazine-2-amine of formula (iii), or boronic acids of formulae (iv) or (vi)
and substituted 5-bromopyrazine-2-amine derivatives according to formula (v), according to formula (iv), following the
synthetic pathway as outlined in Scheme 1 below.

14



10

15

20

25

30

35

40

45

50

55

EP 2 814 820 B1

Scheme 1

NH

N

" 12, DMSO NH2| A-B(OH)2 A L
Q\NNB&DCM ?IN ' )NJ\( v) \,H*N

| Na l N
NS \’ Pd(PPhs),Cl,, N\%

Br Br K,CO3, Dioxane Br
(i) (ii) (iii) (v)

p-B(oH)2 | Pd(PPh3),Cly,
(vi) K,CO3, Dioxane

Ais N2 Dis R

N H,
A%N

N =

T

)

[0171] To a solution of 2-aminopyrazine (i) (2 g, 21.02 mmol) in dry DCM (10 ml) was added NBS (3.78 g, 21.23 mmol)
portion-wise under cold condition and the resulting mixture was allowed to stir at RT for 6h. 5 ml of water was added
and the layers were separated. Aqueous layer was extracted with DCM (10 ml X 2). Combined organic layers were
washed with Brine solution (5 ml), dried over anhydrous Na,SO, and concentrated under vacuum. Crude material was
purified by column chromatography over silica gel 230-400 mesh by using 18% of ethyl acetate in petroleum ether as
an eluent to afford compound (ii) (1.98 g, 54.42%) as white solid.

To a solution of compound (ii) (1.98 g, 11.46 mmol) in DMSO (20 ml) was added iodine crystals (3.49 g, 13.75 mmol)
at RT and the resulting mixture was heated to 100°C for 4 h and then stirred at RT for 12 h. Water (20 ml) was then
added and the reaction mixture was extracted with ethyl acetate (60 ml X 4). Combined organic layers were washed
with water (10 ml X 3), saturated sol. of sodium metabisulphite (5 ml X till lodine color disappears), Brine solution (10
ml), dried over anhydrous Na,SO, and concentrated under vacuum. The crude material was purified by column chro-
matography over silica gel 230-400 mesh by using ethyl acetate in petroleum ether as an eluent to yield compound (iii)
(260 mg, 7.56%) as white solid.

To the solution of compound (iii) (355 mg, 1.18 mmol) in 1,4-dioxane (5 ml) was added a boronic acid of formula (iv)
such as 6-methoxypyridin-3-yl boronic acid (CombiBlocks 190 mg, 1.24 mmol) at RT and the reaction mixture was
purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chloride (58 mg, 0.08 mmol) and 1 M aqueous
solution of potassium carbonate (1.42 ml, pre-purged with N, gas) were added to the reaction mixture. The solution was
heated to reflux for 16 h and then cooled to RT, added Brine solution (5 ml) and extracted with ethyl acetate (10 ml X
4). Combined organic layers were dried over anhydrous Na,SO, and concentrated. Crude material was purified by
column chromatography over silica gel 230-400 mesh by using 1-2% MeOH in DCM as an eluent to yield compound (v)
(150 mg, 45.18%) as solid. To the solution of compound (v) (240 mg, 0.85 mmol) in 1,4-dioxane (3 ml) was added a
boronic acid of formula (vi) such as 4-methylsulphonyphenylboronicacid (CombiBlocks) (187 mg, 0.93 mmol) at RT in
a seal tube and the solution was purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chloride (41
mg, 0.059 mmol) and 1 M aqueous solution of potassium carbonate (1.02 ml, pre-purged with N, gas) were added to
the reaction mixture. The resulting solution was heated to 110°C for 16h, cooled to RT, added Brine solution (3 ml) and
extracted with Ethyl acetate (7 ml X 4). Combined organic layers were dried over anhydrous Na,SO, and concentrated
under vacuum. Crude material was purified by column chromatography over silica gel 230-400 mesh by using 2-3% of
MeOH in DCM as an eluent to yield to a compound of Formula (I) such as compound (1) (63.25 mg, 24.23%) as solid.
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MeO.

SO,Me
)

[0172] 3-(6-methoxypyridin-3-yl)-5-(4-(methylsulfonyl)phenyl)pyrazin-2-amine; MS m/z [M*H]*: 357.2; 400 MHz, DM-
SO-d6: § 8.70 (s, 1H), 8.60 (s, 1H), 8.26 (d, J = 8.20 Hz, 2H), 8.11 (d, d =7.52 Hz, 1H), 7.97 (d, J = 8.12 Hz, 2H), 6.98
(d, J =856 Hz, 1H), 6.71 (s, 1H), 3.94 (s, 3H), 3.24 (s, 3H).

[0173] Alternatively, compounds of Formula (I) wherein R? is SO,-R® and -C(0)-R1%; R3 and R* are independently
selected from H and optionally substituted C4-Cg alkyl; R? is selected from -NR7R8 and RY; R8 is optionally substituted
C4-Cg alkyl; R7 and R8 are independently selected from H and optionally substituted C4-Cg alkyl; R9 is optionally sub-
stituted C4-Cg alkyl; R10is -NR11R12; R11 and R12 are independently selected from H and optionally substituted C4-Cg
alkyl or NR11R12 form together an optionally substituted heterocycloalkyl being an optionally substituted morpholino
group can be obtained as depicted in Scheme 2 below:

Scheme 2

NH
NH, NH, 2 NH,

D-B(OH)2 Br A-B(OH)2 A
%\N (vi) S RN B

| >l —_—> N Y —>
N N N~
ﬁ) Pd(PPh3),Cl, Z NBS, Dioxane w) Pd(PPhs)gcnz,
K,COj, Dioxane D D K,CO;, Dioxane b

Br e
(viii

(ii) (vi

—
L
L —

U]

wherein A and D are as defined in Scheme 1.

[0174] To a solution of 5-bromo-pyrazine-2-amine according to formula (ii) (2.3 g, 13.21 mmol) in 1,4-dioxane (15 ml)
was added a boronic acid of formula (vi) such as 4-methylsulfonylphenylboronic acid (CombiBlocks) (2.77 g, 13.87
mmol) at RT and the resulting mixture was purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chlo-
ride (463 mg, 0.66 mmol) and 1 M aqueous solution of potassium carbonate (15.84 ml, pre-purged with N, gas) were
added to the reaction mixture. The reaction mixture was heated to reflux for 16 h, cooled to RT and concentrated under
vacuum. 10 ml of water was added to the reaction mixture and extracted with ethyl acetate (15 ml X 4). Combined organic
layers were washed with brine solution (10 ml), dried over anhydrous Na,SO, and concentrated under vacuum. The
crude material was purified by column chromatography over silica gel 230-400 mesh by using 2-3% of MeOH in DCM
as an eluent to yield to a 5-substituted pyrazine-2-amine of formula (vii) (2.5g, 75.91%) as white solid. To a solution of
compound of formula (vii) (1.5 g, 4.0 mmol) in dry THF (30 ml) was added N-bromosuccinimide (1.58 g, 6.01 mmol)
portion-wise at RT and heated to reflux for 30 minutes. Reaction mixture was cooled to RT, added 10 ml of water and
extracted with ethyl acetate (30 ml X 3). Combined organic layers was washed with brine solution (20 ml), dried over
anhydrous Na,SO, and concentrated under vacuum. The crude material was purified by column chromatography over
silica gel 230-400 mesh by using 40% of ethyl acetate in petroleum ether as an eluent to yield to a 5-substituted-3-
bromopyrazine-2-amine of formula (viii) (1.02g, 67.10%) as white solid.

[0175] To a suspension of compound (viii) (330 mg, 1.0 mmol) in 1, 4-dioxane (5 ml) was added a boronic acid of
formula (iv) such as 4-(trifluoromethyl)phenyl boronic acid (CombiBlocks (200 mg, 1.05 mmol) at RT and the resulting
mixture was purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chloride (49 mg, 0.07 mmol) and 1
M aqueous solution of potassium carbonate (1.2 ml, pre-purged with N, gas) were added to the reaction mixture. The
reaction mixture was heated to reflux for 16 h, cooled to RT and concentrated under vacuum. 5 ml of water was added
to the reaction mixture and extracted with ethyl acetate (10 ml X 4). Combined organic layers were washed with brine
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solution (5 ml), dried over anhydrous Na,SO, and concentrated under vacuum. The crude material was purified by
preparative HPLC to yield compound of Formula (1) such as compound (2) (95 mg, 22.90%) as white solid.

F3;C

SO,Me
@

5-(4-(methylsulfonyl)phenyl)-3-(4-(trifluoromethyl)phenyl)pyrazin-2-amine; MS m/z [M*H]*: 394.0; 400 MHz, DMSO-d6:
6 8.76 (s, 1H), 8.25 (d, J = 8.48 Hz, 2H), 8.02 (d, J = 8.12 Hz, 2H), 7.97 (d, J = 8.48 Hz, 2H), 7.88 (d, J = 8.20 Hz, 2H),
6.76 (s, 2H), 3.24 (s, 3H). Compound (3), i.e. 5-(4-(methylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-
amine was prepared using 2-(trifluoromethyl)pyridine-5-boronic acid pinacol ester in step 3 which gave 0.243g (25.31%)
yield as white solid.

F.C _N
N | NH,
N S
Nz

SOQMe

&)

[0176] MS m/z [M+H]+: 395.0; 400 MHz, DMSO-d6: 6 9.15 (d, J = 1.72 Hz, 1H), 8.83 (d, J = 9.56 Hz, 1H), 8.47 (dd,
J=1.80, 8.06 Hz, 1H), 8.28 (d, J = 8.64 Hz, 2H), 8.05 (d, J = 8.16 Hz, 1H), 7.97-8.00 (m, 2H), 6.94 (s, 2H), 3.25 (s, 3H).
[0177] Alternatively, compounds of Formula (I) wherein R? is -C(O)NR1'R12 and R'! and R'2 are independently
selected from H and optionally substituted C4-Cgq alkyl or when NR'R'2 forms together an optionally substituted hete-
rocycloalkyl being an optionally substituted morpholino group can be obtained as depicted in Scheme 2 as described
below:

Compounds of Formula (1) wherein R2is-C(O)NRTR12and R'" and R'2 are independently selected from H and optionally
substituted C4-Cg alkyl

[0178] To a solution of a 5-bromo-pyrazine-2-amine according to formula (ii) (2.3 g, 13.21 mmol) in 1,4-dioxane (15
ml) was added a boronic acid of formula (vi) such as 4-carbamoylphenylboronic acid (CombiBlocks) (2.29 g, 13.87
mmol) at RT and the resulting mixture was purged with N, gas for 30 minutes. Bis(triphenylphosphine) palladium(ll)chlo-
ride (462 mg, 0.66 mmol) and 1 M aqueous solution of potassium carbonate (15.84 ml, pre-purged with N, gas) were
added to the reaction mixture. The reaction mixture was heated to reflux for 16 h, cooled to RT and concentrated under
vacuum. 10 ml of water was added to the reaction mixture. Precipitate solid was filtered, washed with cold water (2 ml
X 3), DCM (3 ml X 3) and dried to get a 5-substituted pyrazine-2-amine of formula (vii) (2.0 g, 70.82%) as white solid.
To a solution of compound (vii) (1g, 4.66 mmol) in dry 1, 4-dioxane (100 ml) was added N-bromosuccinimide (0.83 g,
4.66 mmol) portion-wise at RT and the solution was heated to 80°C for 4h. Reaction mixture was concentrated under
vacuum and water was added (10 ml). Precipitate solid was filtered and dried. The crude solid was purified by column
chromatography over silica gel 230-400 mesh by using 2-3% of MeOH in DCM as an eluent to yield 5-substituted 3-
bromopyrazine-2-amine of formula (viii) (0.4g, 29.23%) as white solid. To a suspension of intermediate (viii) (300 mg,
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1.02 mmol) in 1, 4-dioxane (10 ml) was added a boronic acid of formula (iv) such as 4-(trifluoromethyl)phenyl boronic
acid (CombiBlocks) (204 mg, 1.07 mmol) at RT and the resulting mixture was purged with N, gas for 30 minutes.
Bis(triphenylphosphine)palladium(ll)chloride (50 mg, 0.07mmol) and 1 M aqueous solution of potassium carbonate (1.22
ml, pre-purged with N, gas) were added to the reaction mixture. The reaction mixture was heated to reflux for 16 h,
cooled to RT and concentrated under vacuum. 5 ml of water was added to the reaction mixture and extracted with ethyl
acetate (10 ml X 4). Combined organic layers were washed with brine solution (5 ml), dried over anhydrous Na,SO,
and concentrated under vacuum. The crude solid was purified by column chromatography over silica gel 230-400 mesh
by using 1.2-1.5% of MeOH in DCM as an eluent to yield to a compound of Formula (I) such as compound (4) (180 mg,
48.18%) as pale yellow solid.

FsC

0% NH,
4)

[0179] 4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)benzamide; MS m/z [M*H]*: 359.2; 400 MHz, DMSO-d6:
68.71(s, 1H), 8.01-8.08 (m, 5H),7.94 (d,J=8.40 Hz, 2H), 7.87 (d, J = 8.24 Hz, 2H), 7.37 (s, 1H), 6.62 (s, 2H). Compound
(5), i.e. 4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)benzamide was prepared using 2-(trifluoromethyl)pyri-
dine-5-boronic acid pinacol ester in Step 3 which gave 0.450g (61.22%) yield as pale yellow solid.

0% “NH,
6]

[0180] MS m/z [M*H]*: 360.0; 400 MHz, DMSO-d6: § 9.15 (d, J = 1.72 Hz, 1H), 8.75 (s, 1H), 8.47 (dd, J = 1.92, 8.06
Hz, 1H), 8.09 (d, J = 8.48 Hz, 2H), 8.01-8.04 (m, 2H), 7.95 (d, J = 8.52 Hz, 2H), 7.37 (s, 1H), 6.79 (s, 2H).

Compounds of Formula (I) wherein R? is -C(O)NR11R12 where NR11R12 forms together an optionally substituted hete-
rocycloalkyl being an optionally substituted morpholino group

[0181] To the solution of a 5-bromo-pyrazine-2-amine according to formula (1.5 g, 8.62 mmol) in 1,4-dioxane (20 ml)
was added a boronic acid of formula (vi) such as 4-(morpholine-4-carbonyl)phenylboronic acid (CombiBlocks) (2.046
g, 8.70 mmol) at RT and the resulting mixture was purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium
(Ihchloride (423 mg, 0.60 mmol) and 1 M aqueous solution of potassium carbonate (10.34 ml, pre-purged with N, gas)
were added to the reaction mixture. The reaction mixture was heated to reflux for 16 h, cooled to RT and concentrated
under vacuum. 5 ml of water was added to the reaction mixture and extracted with ethyl acetate (20 ml X 4). Combined
organic layers were washed with brine solution (5 ml), dried over anhydrous Na,SO, and concentrated under vacuum.
The crude material was purified by column chromatography over silica gel 230-400 mesh by using 2% of MeOH in DCM
as an eluenttoyield a 5-substituted pyrazine-2-amine of formula (vii) (1.1 g, 44.88%) as pale yellow solid. To a suspension
of a compound of formula (vii) (1.1 g, 3.86 mmol) in dry DCM (10 ml) was added N-bromosuccinimide (0.688 g, 3.86
mmol) portion-wise under cold condition and the resulting mixture was allowed to stir at RT for 30 minutes. To the reaction
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mixture was added 5 ml of water and the layers were separated. Aqueous layer was extracted with DCM (10 ml X 3).
Combined organic layers were washed with brine solution (5 ml), dried over anhydrous Na,SO, and concentrated under
vacuum. The crude material was purified by column chromatography over silica gel 230-400 mesh by using 3% of MeOH
in DCM as an eluent to yield 5-a substituted 3-bromopyrazine-2-amine of formula (viii) (0.85g, 60.48%) as yellow solid.
To a suspension of compound of formula (viii) (825 mg, 1.17 mmol) in 1, 4-dioxane (10 ml) was added a boronic acid
of formula (iv) such as 4-(trifluoromethyl)phenyl boronic acid (CombiBlocks) (233 mg, 1.22 mmol) at RT and the resulting
mixture was purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(il)chloride (58 mg, 0.081 mmol) and
1 M aqueous solution of potassium carbonate (1.46 ml, pre-purged with N, gas) were added to the reaction mixture.
The reaction mixture was heated to reflux for 16 h, cooled to RT and concentrated under vacuum. 5 ml of water was
added to the reaction mixture and extracted with ethyl acetate (10 ml X 4). Combined organic layers were washed with
brine solution (5 ml), dried over anhydrous Na,SO, and concentrated under vacuum. The crude material was purified
by column chromatography over silica gel 230-400 mesh by using 2% of MeOH in DCM as an eluent to yield to a
compound of Formula (l) such as compound (11) (24 mg, 48.87%) as pale off white solid.

FsC

(11

[0182] (4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(morpholino)methanone; MS m/z [M*H]*: 429.1;
400 MHz, DMSO-d6: 6 8.67 (s, 1H), 8.02-8.08 (m, 4H), 7.87 (d, J =8.28 Hz, 2H), 7.48 (d, J =8.20 Hz, 2H), 6.61 (s, 2H),
3.63 (br, 8H). Compound (10), i.e. (4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl) (morpholino) meth-
anone was prepared using 2-(trifluoromethyl)pyridine-5-boronic acid pinacol ester in step 4 which gave 0.261 g (51.95%)
yield as yellow solid.

FsC N
/l NH2
X i

Nz

o N/\
Lo

(10)

[0183] MS m/z [M*H]*: 430.2; 400 MHz, DMSO-d6: § 9.15 (d, J = 1.72 Hz, 1H), 8.73 (s, 1H), 8.47 (dd, J = 1.80, 8.10
Hz, 1H), 8.03-8.09 (m, 3H), 7.49 (d, J = 8.40 Hz, 2H), 6.79 (s, 2H), 3.61 (br, 8H).

[0184] Alternatively, compounds of Formula (1) wherein R2 is -C(O)NR1'R12 and R'!" and R'2 are independently
selected from H and optionally substituted C4-Cg alkyl or when NR11R12 forms together an optionally substituted hete-
rocycloalkyl being an optionally substituted 4-methyl piperazin-1-yl, 4-t-butyl piperazin-1-yl can be obtained as depicted
in Scheme 3 below:

Scheme 3
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(xiv) NG
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[0185] Wherein A is as defined in Scheme 1.

[0186] To the solution of a 5-bromo-pyrazine-2-amine according to formula (ii) (8.5 g, 48.8 mmol) in 1,4-dioxane (75
ml) was added 4-carboxyphenylboronic acid (8.45 g, 51.2 mmol) at RT and the resulting mixture was purged with N5
gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chloride (1.71 g, 2.44 mmol) and 1M aqueous solution of po-
tassium carbonate (58.51 ml, pre-purged with N, gas) were added to the reaction mixture. The reaction mixture was
heated to reflux for 16h, cooled to RT and concentrated under vacuum. The crude material was purified by preparative
HPLC to yield a novel carboxylic acid intermediate of formula (xiv) (5.37g, 51.43%) as solid. To a suspension of a
carboxylic acid intermediate of formula (xiv) (1 g, 4.67 mmol) in dry DCM (10 ml) was added thionylchloride (1 ml) under
cold condition and refluxed for 2 h. Reaction mixture was concentrated under vacuum in Ny-atmosphere and added 10
ml of dry DCM. Reaction mixture was cooled to 0°C, added triethylamine (1.287 g, 12.72 mmol) followed by N-methyl-
piperazine (425 mg, 4.24 mmol) in DCM (3 ml) and allowed to stir at RT for 6 h. 5 ml of cold water was added to the
reaction mixture and the layers were separated. Aqueous layer was extracted with DCM (10 ml X 2). Combined organic
layers was washed with brine solution (5 ml), dried over anhydrous Na,SO, and concentrated under vacuum. The crude
material was purified by column chromatography over silica gel 230-400 mesh by using 2-3% of MeOH in DCM as an
eluent to yield to a novel ketone intermediate of formula (xv) (660 mg, 52.38%) as solid. To a solution of an amide
intermediate of formula (xv) (1 g, 4.01 mmol) in dry 1, 4-dioxane (10 ml) was added N-bromosuccinimide (1.07 g, 6.02
mmol) portion-wise at RT and the resulting mixture was allowed to stir for 30 minutes. Reaction mixture was decanted
and dried to yield crude intermediate of formula (xvi) (0.5 g) as gummy solid. To the suspension of crude (xvi) (250 mg,
0.66 mmol) in 1, 4-dioxane (4 ml) was added a boronic acid of formula (iv) such as 4-(trifluoromethyl)phenyl boronic
acid (CombiBlocks) (0.69 mmol) at RT and purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chlo-
ride (32 mg, 0.46 mmol) and 1 M aqueous solution of potassium carbonate (0.79 ml, pre-purged with N, gas) were added
to the reaction mixture. The reaction mixture was heated to reflux for 16 h, cooled to RT and concentrated under vacuum.
3 ml of water was added to the reaction mixture and extracted with ethyl acetate (10 ml X 4). Combined organic layers
was washed with brine solution (5 ml), dried over anhydrous Na,SO, and concentrated under vacuum. The crude solid
was purified by column chromatography over silica gel 230-400 mesh by using 2-3% of MeOH in DCM as an eluent to
yield to a compound of Formula (1) such as a compound of Formula (iv) like for example compound (6) (20 mg, 6.87%)
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as solid.

()

[0187] (4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl) methanone; MS m/z
[M*H]*: 442.2; 400 MHz, CDCI3:  8.55 (s, 1H), 7.98-8.04 (m, 4H), 7.82 (d, J = 8.00 Hz, 2H), 7.53 (d, J = 8.00 Hz, 2H),
4.89 (s, 2H), 3.74 (d, J = 125.20 Hz, 4H), 2.60 (bs, 4H), 2.41 (s, 3H). Compound (7), i.e. (4-(5-amino-6-(6-(trifluorome-
thyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl)methanone was prepared using 2-(trifluoromethyl)pyridine-
5-boronic acid pinacol ester (CombiBlocks) in step 4 which gave 17.9 mg (6.16%) yield as solid.

)

[0188] MS m/z [M*H]*: 443.2; 400 MHz, CDCI3: 6 9.26 (d, J = 1.60 Hz, 1H), 8.60 (s, 1H), 8.40 (dd, J = 1.60, 8.00 Hz,
1H), 8.03 (d, J = 8.00 Hz, 2H), 7.88 (d, J = 8.00 Hz, 1H), 7.53 (d, J = 8.40 Hz, 2H), 4.90 (s, 2H), 3.90 (s, 2H), 3.58 (s,
2H), 2.61 (s, 2H), 2.47 (s, 2H), 2.42 (s, 3H).

[0189] Alternatively, compounds of Formula (1) wherein R2 is -C(O)NR1'R12 and R'!" and R'2 are independently
selected from H and optionally substituted C4-Cg alkyl or when NR11R12 forms together an optionally substituted hete-
rocycloalkyl being an optionally substituted piperazin-1-yl can be obtained as depicted in Scheme 4 below:

Scheme 4

21



10

15

20

25

30

35

40

45

50

55

EP 2 814 820 B1

HO
\ ,OH
B
NH
1 ¢‘ L L L At 2
,J*N &oon ﬁu N/:)N ) By ABOH2 W)
N (xiii) N Boc” NBS,THE N 2 (iv) 7
B pd(PPhs)2CI
3)2G12, EDCI, HOBt,
Kz2C O3, Dioxane Et:N, DMF Pd(PPhs)zClz,

KzCOs, Dioxane

NN y 0INTN
(xiv) (_moe © L toc L Hoc

(XVi I) (xix)

(i)

COOH

o]

TFA, DCM

NH,
Aﬁ)ﬁ
i
N

[0190] Wherein A is as defined in Scheme 1.

[0191] To the solution of a 5-bromo-pyrazine-2-amine according to formula (ii) (8.5 g, 48.8 mmol) in 1,4-dioxane (75
ml) was added 4-carboxyphenylboronic acid (CombiBlocks) (8.45 g, 51.2 mmol) at RT and the resulting mixture was
purged with N, gas for 30 minutes. Bis(triphenylphosphine)palladium(ll)chloride (1.71 g, 2.44 mmol) and 1 M aqueous
solution of potassium carbonate (58.51 ml, pre-purged with N, gas) were added to the reaction mixture. The reaction
mixture was heated to reflux for 16 h, cooled to RT and concentrated under vacuum. The crude material was purified
by preparative HPLC to yield a carboxylic acid intermediate of formula (xiv) (5.37g, 51.43%) as solid. To a solution of
a carboxylic acid intermediate of formula (xiv) (2.93 g, 13.60 mmol) in dry DMF (15 ml) was added EDCI (3.54 g, 18.54
mmol), HOBt (0.166g, 1.23 mmol) and triethyl amine (3.75 g, 37.09 mmol) at RT and the solution was allowed to stir for
30 minutes. To the reaction mixture was added N-Boc piperazine (Aldrich) (2.3 g, 12.36 mmol) at RT and the mixture
was stirred for 2 h. 25 ml of water was added to the reaction mixture and extracted with ethyl acetate (25 ml X 4).
Combined organic layers were concentrated under vacuum. To the crude material was added DCM:Petroleum.ether
(100 ml, 95:5) and filtered to yield a novel amide intermediate of formula (xvii) (1.02 g, 21.51%) as yellow solid. To the
solution of intermediate of formula (xvii) (1 g, 2.60 mmol) in dry THF (25 ml) was added N-bromosuccinimide (0.696 g,
3.91 mmol) portion-wise at RT and the mixture was heated to reflux for 30 minutes. Reaction mixture was cooled to RT,
added water (25 ml) and extracted with ethyl acetate (50 ml X 3). Combined organic layers were washed with brine
solution (20 ml), dried over anhydrous Na,SO, and concentrated under vacuum. To the crude solid was added
DCM:Pet.ether (50 ml, 95:5) and filtered to yield to a novel intermediate (xviii) (1 g, 83.26%) as brown solid. To the
suspension of intermediate (xviii) (400 mg, 0.86 mmol) in 1, 4-dioxane (10 ml) was added a boronic acid of formula (iv)
such as 4-(trifluoromethyl)phenyl boronic acid (CombiBlocks) (0.90 mmol) at RT and the solution was purged with N,
gas for 30 minutes. Bis(triphenylphosphine) palladium(ll)chloride (42 mg, 0.06 mmol) and 1M aqueous solution of po-
tassium carbonate (1.03 ml, pre-purged with N, gas) were added to the reaction mixture. The reaction mixture was
heated to reflux for 16 h, cooled to RT and concentrated under vacuum. 5 ml of water was added to the reaction mixture
and extracted with ethyl acetate (20 ml X 4). Combined organic layers was washed with brine solution (10 ml), dried
over anhydrous Na,SO, and concentrated under vacuum. The crude solid was purified by column chromatography over
silica gel 230-400 mesh by using 50% of ethyl acetate in petroleum.ether as an eluent yield intermediate (xix) wherein
A is para-trifluoromethyl phenyl (205 mg, 44.95%) as yellow solid.

Intermediate (xix) wherein A is para-trifluoromethyl pyridin was prepared using 2-(trifluoromethyl)pyridine-5-boronic acid
pinacol ester in step 4 which gave 0.212g (46.69%) yield as solid.

To the solution of intermediate (xix) (200 mg, 0.37 mml) in DCM (4 ml) was added TFA (0.58 ml, 7.58 mmol) under cold
condition and the resulting mixture was allowed to stir at RT for 45 minutes. Reaction mixture was concentrated under
vaccum and crude was washed with diethyl ether (1.5 ml X 4) and dried. Reaction mixture was dissolved indry DCM:MeOH
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(10 ml, 9:1), added Amberlyst A21 (0.157 mg, 0.75 mmol) at RT and allowed to stir for 30 minutes. Reaction mixture
was filtered, washed with DCM:MeOH (3 ml X 3, 9:1) and filtrate was concentrated under vacuum. Crude compound
was triturated with Diethylether (1.5 ml X 5) and dried to yield to a compound of Formula (I), such as compound (8) (90
mg, 55.55%) as yellow solid.

®

[0192] (4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(piperazin-1-yl)methanone; MS m/z [M*H]*:
428.2; 400 MHz, DMSO-d6: 6 8.68 (s, 1H), 8.03-8.08 (m, 4H), 7.88 (d, J = 8.08 Hz, 2H), 7.47 (d, J = 8.16 Hz, 2H), 6.62
(s,2H),3.55(d,J =25.40Hz, 4H), 2.79 (s, 4H). Compound (9), i.e. (4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-
2-yl)phenyl)(piperazin-1-yl) methanone was prepared following the same protocol but using intermediate (xix) wherein
A is para-trifluoromethyl pyridin which gave 0.132g (81.48%) yield as white solid.

®

[0193] MS m/z [M*H]*: 429.2; 400 MHz, DMSO-d6: § 9.15 (s, 1H), 8.74 (s, 1H), 8.47 (d, J =8.16 Hz, 1H), 8.10 (d, J
=8.32 Hz, 2H), 8.05 (d, J = 8.16 Hz, 1H), 7.52 (d, J = 8.36 Hz, 2H), 6.81 (s, 2H), 3.59 (bs, 4H), 3.04 (s, 4H).

[0194] Alternatively, compounds of Formula (I) wherein R? is -C(O)NR1'R12 and R'! and R'2 are independently
selected from H and optionally substituted C4-Cgq alkyl or when NR'R'2 forms together an optionally substituted hete-
rocycloalkyl being an optionally substituted diazepan (e.g. 1,4 diazepan, 4-methyl 1,4 diazepan), optionally substituted
pyrrolidin (e.g. 3-hydroxy pyrrolidin-1-yl, 3-amino pyrrolidin-1-yl), optionally substituted piperidine (e.g. 4-hydroxy pipe-
ridin-1-yl, 4-amino piperidin-1-yl).can be obtained as depicted in Scheme 5 below:
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Scheme 5
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[0195] Wherein A is as defined in Scheme 1.

[0196] To the solution of a 5-bromo-pyrazine-2-amine according to formula (ii) (10 g, 57.47 mmol) in 1,4-dioxane (100
ml) was added 4-methoxycarbonylphenylboronic acid (11.377 g, 63.21 mmol) followed by potassium phosphate tribasic
(14.638 g, 68.96 mmol) and water 68.96 ml at RT. Reaction mixture was purged with N, gas for 1h. Bis(triphenylphos-
phine)palladium(ll)chloride (2.823 g, 4.02 mmol) was added to the reaction mixture. The reaction mixture was heated
to reflux for 16h, cooled to RT and concentrated under vacuum to remove dioxane. Solid was filtered, washed with water
(20 ml X 3), dried and again washed with MeOH (10 ml X 4) and dried to afford compound a methyl carboxylate
intermediate of formula (xiv) (12.035 g, 91.36%, 84% purity) as pale yellow solid. To a cold suspension of a methyl
carboxylate intermediate of formula (xiv) (7.5 g, 32.71 mmol) in dry DCM (75 ml) was added N-bromosuccinimide (6.405
g, 35.99 mmol) portion-wise and the resulting mixture was stirred at RT for 1h. To the reaction mixture was added 20
ml of water. The solution was extracted with DCM:MeOH (100 ml X 5). Combined organic layers were washed with brine
solution (50 ml), dried over anhydrous Na,SQO, and concentrated under vacuum. Crude material was purified by column
chromatography over silica gel 230-400 mesh by using 24 % of ethyl acetate and 4% of DCM in petroleum ether as an
eluent to afford a novel intermediate of formula (xxii) 4.767g, 47.28%) as pale yellow solid. To a solution of compound
an intermediate of formula (xxii) (4.76 g, 15.44 mmol) in THF (50 ml) was added lithium hydroxide [0.554 g, 23.17 mmol,
in water (5 ml)] at RT. The resulting mixture was stirred for 16 h and concentrated under vacuum. To the residue was
added 10 ml of water and conc. HCI till acidic. Solid was filtered, washed with water (10 ml X 3), dried and again washed
with DCM (10 ml X 3) and dried to get a novel intermediate compound of formula (xxiii) (4.102 g, 90.33%) as pale yellow
solid. To a suspension of an intermediate compound of formula (xxiii) (600 mg, 2.04 mmol) in dry THF (12 ml) was
added EDCI-HCI (469 mg, 72.44 mmol), HOBt (28 mg, 0.20 mmol) and triethyl amine (516 mg, 5.10 mmol) at RT under
N, atmosphere and the resulting mixture was stirred for 1 h. 1-methylhomo piperazine (256 mg, 2.24 mmol) was then
added at RT and the solution was stirred for 16 h. 20 ml of water was added to the reaction mixture and extraction was
carried out with ethyl acetate (50 ml X 4). Combined organic layers was washed with brine solution (20 ml), dried over
anhydrous Na,SO, and concentrated under vacuum. The crude material was purified by column chromatography over
neutral alumina by using 12% of MeOH in DCM as an eluent to yield to a novel intermediate compound of formula (xxiv)
(350 mg, 43.96%) as pale yellow solid. To a solution of compound intermediate compound of formula (xxiv) (350 mg,
0.89 mmol) in 1, 4-dioxane (5 ml) was added a boronic acid of formula (vi) such as 2-(trifluoromethyl)pyridine-5-boronic
acid pinacol ester (CombiBlocks) (269 mg, 0.98 mmol) at RT and purged with N, gas for 30 minutes. Bis(triphenylphos-
phine) palladium(ll)chloride (45 mg, 0.062 mmol) and 1 M aqueous solution of potassium carbonate (1.07 ml, 1.07 mmol,
pre-purged with N, gas) were added to the reaction mixture. The reaction mixture was heated to reflux for 16 h, cooled
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to RT and concentrated under vacuum. 3 ml of brine solution was added to the reaction mixture and extracted with ethyl
acetate (10 ml X 4). Combined organic layers was dried over anhydrous Na,SO, and concentrated under vacuum. The
crude material was purified by column chromatography over silica gel 230-400 mesh by using 5-6% of MeOH in DCM
as an eluent to afford a compounds of Formula (1) such as compound (12) (250 mg, 61.12%) as pale yellow solid.

oo >N\

(S e

(12)

[0197] (4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanone; MS
m/z [M*H]*: 457.2; 400 MHz, DMSO-d6: 6 9.15 (s, 1H), 8.72 (s, 1H), 8.47 (d, J = 8.12 Hz, 1H), 8.03-8.08 (m, 3H),
7.45-7.47 (m, 2H), 6.77 (s, 2H), 3.61-3.67 (m, 2H), 3.40-3.43 (m, 2H), 2.70 (bs, 1H), 2.59 (bs, 2H), 2.27-2.35 (m, 3H),
1.88 (bs, 1H), 1.78 (bs, 1H).

[0198] Ifthe above synthetic methods are not applicable to obtain aminopyrazine derivatives according to the invention
and/or necessary intermediates, suitable methods of preparation known by a person skilled in the art should be used.
In general, the synthesis pathways for any individual derivative will depend on the specific substituents of each molecule
and upon the ready availability of intermediates necessary; again such factors being appreciated by those of ordinary
skill in the art. For all the protection and deprotection methods, see Philip J. Kocienski, in "Protecting Groups ", Georg
Thieme Verlag Stuttgart, 2005 and Theodora W. Greene and Peter G. M. Wuts in "Protective Groups in Organic Syn-
thesis", Wiley Interscience, 4th Edition 2006. Compounds of this invention can be isolated in association with solvent
molecules by crystallization from evaporation of an appropriate solvent. The pharmaceutically acceptable acid addition
salts of the aminopyrazine derivatives, may be prepared in a conventional manner. For example, a solution of the free
base may be treated with a suitable acid, either neat or in a suitable solution, and the resulting salt isolated either by
filtration or by evaporation under vacuum of the reaction solvent. Pharmaceutically acceptable base addition salts may
be obtained in an analogous manner by treating a solution of an aminopyrazine derivative with a suitable base. Both
types of salts may be formed or interconverted using ion-exchange resin techniques.

Example 2: Synthesis of further compounds of the invention

[0199] The following compounds listed in Table 1 below were prepared using an analogous procedure to procedure
described in Example 1.

Table 1
Compound Chemical name Structure MS m/z
[M+H]*
13 4-(5-amino-6-(3-fluoro-4-(trifluoro methyl)phenyl)pyrazin- F 376.1

2-yl) benzamide FaC NHp

N

N~

OF™NH,
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(continued)

Compound Chemical name Structure MS m/z
[M+H]*
14 4-(5-amino-6-(4-(methylsulfonyl) phenyl)pyrazin-2- 367.9
yl)benzamide MeO,S NH,
@YgN
N~
O ™NH,
15 4.,4’-(3-aminopyrazine-2,6-diyl) dibenzamide o} 332.9
HoN NH,
N
N #
OF NH,
16 4-(3-amino-6-(4-carbamoyl phenyl)pyrazin-2-yl)-N-methyl o 3471
benzamide N NH;,
N
N~
O Nh,
17 4-(5-amino-6-(6-(trifluoro methyl)pyridin-3-yl)pyrazin-2- FaCu N N 409.1
y)-N-methylbenzenesulfonamide Wz
SN
Nz
0=8=0
NHWVe
18 5-(4-(ethylsulfonyl)phenyl)-3-(6-(trifluoromethyl) pyridin-3- FsC N NH 408.1
yl) pyrazin-2-amine a | \;
N
0=5=0
19 5-(4-(isopropylsulfonyl)phenyl)- FaCu N NH, 422.0
3-(6-(trifluoromethyl)pyridin-3-yl) pyrazin-2-amine ~ | \n
Nes
0=8=0
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(continued)

Compound Chemical name Structure MS m/z
[M+H]*
20 (4-(5-amino-6-(4-(trifluoromethyl) phenyl)pyrazin-2- 484.4
yl)phenyl)(4-tert-butylpiperazin-1-yl)methanone FaC NH,
oy
N A
S
e
21 (4-(5-amino-6-(4-(trifluoromethyl) phenyl)pyrazin-2- FsC NH 429.2
yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone Sy
Nes
o NQ
OH
22 (4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2- FaC N N 444.2
2
yl)phenyl)(4-hydroxypiperidin-1-yl)methanone x | Sn
A\
o r\O\
OH
23 (4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2- FaC NH, 443.2
yl)phenyl)(4-hydroxypiperidin-1-yl)methanone Sy
Nes
~Q
OH
24 (4-(5-amino-6-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2- FsC N NH 485.5
yl)phenyl)(4-(tert-butyl)piperazin-1-yl)methanone \ | \;
NI =
07NN
K/N\ﬁ
25 (4-(5-amino-6-(4-(trifluoromethyl) phenyl)pyrazin-2- 456.2

yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanone
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(continued)

Compound Chemical name Structure MS m/z
[M+H]*
26 (4-(5-amino-6-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2- F3C N 443.0
N7 NH
yl)phenyl) (1,4-diazepan-1-yl)methanone . | :
SN
Nes
O N/\\NH
27 (4-(5-amino-6-(4-(trifluoromethyl) phenyl)pyrazin-2- FaC NH 442.2
yl)phenyl)(1,4-diazepan-1-yl)methanone \;
N7
PN N\
28 (4-(5-amino-6-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2- FaC N NH, 429.0
yl)phenyl)(3-aminopyrrolidin-1-yl)methanone ™ | Sy
A\
07N
NH
29 (4-(5-amino-6-(4-(trifluoromethyl) phenyl)pyrazin-2- 428.0
yl)phenyl)(3-aminopyrrolidin-1-yl)methanone FsC NH,
N
N #
o D
NH,
30 (4-(5-amino-6-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2- FaC N N, 430.2
yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone g Sy
Nz
O™ °N
OH
31 (4-(5-amino-6-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2- FONS s 443.2
yl)phenyl)(4-aminopiperidinyl)methanone S SN
N #
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(continued)

Compound Chemical name Structure MS m/z
[M+H]*
32 (4-(5-amino-6-(4-(trifluoromethyl) phenyl)pyrazin-2- F.C 442.2
yl)phenyl)(4-aminopiperidinyl)methanone N
=N
N
ge
NH,
33 5-(4-(cyclopropylmethylsulfonyl) phenyl)- FiC N NH 435.0
Z
3-(6-(trifluoromethyl) pyridin-3-yl)pyrazin-2-amine x | Sn
N
0=5=0
34 5-(4-(cyclopropylsulfonyl)phenyl)- FiC N NH, 421.2
3-(6-(trifluoromethyl)pyridin-3-yl) pyrazin-2-amine x ! ¥
N
o=2=o
35 (R)-(4-(5-amino-6-(4-(trifluoro methyl)phenyl)pyrazin-2-yl) FoC N, 429.0
phenyl)(3-hydroxypyrrolidin-1-yl) methanone S
/
s NQ
OH
36 (8)-(4-(5-amino-6-(4-(trifluoro methyl)phenyl)pyrazin-2- FsC N 429.0
yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone Sy
|
N~

[0200] Compounds 13 to 19 and 20 to 32 were synthesized according to schemes 1 and 5, respectively. Compounds
33 and 34 were synthesized according to scheme 1. The separate enantiomer compounds 35 and 36 were obtained
after chiral HPLC separation [using a Chiral Pak IA (250 X 4.6)mm 5u; Mobile Phase of 0.1% DEA in Hexane: Ethanol
(40:60) at a flow rate of 1.0mL/min] of the mixture, compound 21 which was synthesized according to scheme 3.
[0201] The starting material generically described in the reaction schemes which were used to synthesized compounds
of the Examples are listed in Table 2 below:
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Table 2

Intermediate’s
formula

Chemical name

Structure

(iv)

6-methoxypyridin-3-ylboronic acid

OMe

SN

B(OH),

(iv)

6-(trifluoromethyl)pyridin-3-ylboronic acid

CF3

~

Z

B(OH),

(vi)

4-(methylsulfonyl)phenyl boronic acid

B(OH),

a¥s

SO,Me

(vi)

4-(trifluoromethyl)phenyl boronic acid

CF3

<

B(OH),

(vi)

4-carbamoylphenylboronic acid

B(OH),

O

(vi)

4-(morpholine-4-carbonyl)phenylboronic acid

(vii)

5-(4-(methylsulfonyl)phenyl) pyrazin-2-amine

(vii)

4-(5-aminopyrazin-2-yl) benzamide

v)

5-bromo-3-(6-methoxypyridin-3-yl)pyrazin-2-amine
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(continued)

Intermediate’s Chemical name Structure
formula
(viii) 3-bromo-5-(4-(methylsulfonyl) phenyl)pyrazin-2-amine NH,

(viii) (4-(5-amino-6-bromopyrazin-2-yl)phenyl)(3-hydroxy pyrrolidin-1- NH;

yl)methanone Br\ﬁw

o Q
OH
(xix) tert-butyl 4-(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl) pyrazin-2- FaCu N NH
yl)benzoyl) piperazine-1-carboxylate x ! N
|
N~

(xix) tert-butyl 4-(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazi n-2- FsC NH
yl)benzoyl)piperazine-1-carboxylate \:‘

A

O N

Example 3: Anti-malarial in vitro efficacy of compounds according to the invention

[0202] The ability of aminopyrazine derivatives according to the invention to kill P. falciparum parasites and/or to inhibit
its proliferation is tested as follows:

Assay 1: The protocol used was as described in the supplemental material to Fiddock et al., 2004, Nature Reviews
Drug Discovery, (3), p509.

Assay 2: Compounds are incubated in the presence of 2 or 3% ring stage parasite (P. falciparum 3D7 or Dd2) and
0.3% hematocrite in a total assay volume of 50 L, for 72 hours in a humidified atmosphere at 37°C, 5% O, and
5% CO,, in Poly-D-lysine coated Cell Carrier Imaging plates (Perkin Elmer). After incubation plates are stained with
DAPI (4’, 6-diamidino-2-phenylindole, Invitrogen) in the presence of Saponin and Triton X-100 (Sigma-Aldrich) and
incubated for a further 5 hours at RT in the dark before imaging on the OPERA™ HTS confocal imaging system
(Perkin Elmer). The digitalimages obtained are then analyzed using the PerkinElmer Acapella spot detection software
where spots which fulfil the criteria established for a stained parasite are counted. The % inhibition of parasite
replication is calculated using DMSO and 2 uM Artemisinin control data.

[0203] ECsgs (ng/ml) are reported in Table 3 below against different strains of P. falciparum K1, NF54 (assay 1).
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Table 3
Compound | P. falciparum (KI) | P. falciparum (NF54)
ECgy ng/mL ECgy ng/mL

1 17 16.5
2 4.0 4.1
3 4.8 6.0
4 4.9 57
5 5.8 7.8
6 3.0 35
7 4.4 4.4
8 2.1 23
9 4.0 4.6
10 4.1 3.8
11 3.1 27
12 4.5 6.9
13 18 18
15 7.1 8.5
17 8.7 9.3
18 4.5 5

19 7 8.3
20 55 8.2
21 29 4.1
22 4.0 4.5
23 22 2.4
24 3.1 43
25 2.6 3.1
26 43 5.9
27 22 32
28 10 17
29 4.8 8.8
30 52 8.6
31 7.6 8.5
32 29 43
33 5.6 8.2
34 4.0 47
35 32
36 2.6

[0204] These data show that aminopyrazine derivatives according to the invention are able to inhibit parasite prolifer-
ation in infected human erythrocytes. Activities of compounds of the invention against different strains of P. falciparum

as measured by ECgg in the above assays are < 20 ng/mL.
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Example 4: Anti-malarial in vivo efficacy of compounds according to the invention

[0205] The ability of aminopyrazine derivatives according to the invention to show antimalarial efficacy in vivo can be
tested by using the protocols described in the supplemental material to Fidock et al., 2004, Nature Reviews Drug
Discovery, (3), p 509.

[0206] Table 4 below show the percentages of inhibition of parasitemia following 4 daily oral doses.

Table 4
Compound | 3 mg/kg po | 10 mg/kg po
2 94.0 99.9
3 99.9 99.9
4 99.9 99.9
5 99.4 99.9
6 99.9 99.9
7 81.0 99.8
8 99.9 99.9
11 99.9 99.9
12 99.9
13 99.9 99.9
17 99.6
21 99.6
23 98.7
24 87.6
25 20
27 88
35 99.9 99.9
36 99.9 99.9

Claims

1.

An aminopyrazine according to Formula (),

Y/
\| _
" |
0

wherein X is CR1 or N; Y is selected from CF,, -C(O)-NR3R?; O-R8; SO,-R8; R1 is selected from H and halogen;
R2 s selected from SO,-R® and -C(0)-R'%; R3 and R* are independently selected from H and optionally substituted
C4-Cg alkyl; RYis selected from -NR7R8 and RY; R® is optionally substituted C4-Cg alkyl; R7 and R8 are independently
selected from H and optionally substituted C4-Cg alkyl; R9is optionally substituted C4-Cgalkyl or optionally substituted
C4-Cg cycloalkyl; R10is -NR11R12; R" and R12 are independently selected from H and optionally substituted C4-Cg
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alkyl or NR1R12 form together an optionally substituted heterocycloalkyl; as well as pharmaceutically acceptable
salts, complexes, hydrates, solvates, or polymorphs, tautomers, geometrical isomers, optically active forms thereof,
wherein optionally substituted refers to groups substituted with from 1 to 5 substituents selected from the group
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consisting of "C¢-Cg alkyl," " "C3-Cg-cycloalkyl,” "amino," "halogen," hydroxy, and nitro.

2. An aminopyrazine according to claim 1 wherein X is N.

3. An aminopyrazine according to claim 1 wherein X is CR1.

4. An aminopyrazine according to any one of claims 1 to 3 wherein Y is CF3.

5. An aminopyrazine according to any one of claims 1 to 3 wherein Y is -C(QO)-NHR3.

6. An aminopyrazine according to any one of claims 1 to 3 wherein Y is SOz-RG.

7. An aminopyrazine according to any one of claims 1 to 6 wherein R2 is SO,-R®.

8. An aminopyrazine according to any one of claims 1 to 6 wherein R2 is SOz-Rg.

9. An aminopyrazine according to any one of claims 1 to 6 wherein R? is 802-R9 and R? is optionally substituted C4-Ce
alkyl.

10. An aminopyrazine according to any one of claims 1 to 6 wherein R2 is -C(0)-R10,

11. An aminopyrazine according to claim 10 wherein NR'1R'2 form together an optionally substituted heterocycloalkyl.

12. An aminopyrazine according to claim 10 wherein R'1 and R'2 are independently selected from H and optionally
substituted C4-Cg alkyl.

13. An aminopyrazine according to any one of claims 1 to 12 wherein the aminopyrazine is selected from the following
group:

3-(6-methoxypyridin-3-yl)-5-(4-(methylsulfonyl)phenyl)pyrazin-2-amine;
5-(4-(methylsulfonyl)phenyl)-3-(4-(trifluoromethyl)phenyl)pyrazin-2-amine
5-(4-(methylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine;
4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)benzamide;
4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)benzamide;
(4-(5-amino-6-(4-(triflucromethyl)phenyl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methyl piperazine-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(piperazin-1-yl) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(piperazin-1-yl) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl) (morpholino) methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(morpholino) methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanone;
4-(5-amino-6-(3-fluoro-4-(trifluoromethyl)phenyl)pyrazin-2-yl)benzamide;
4-(5-amino-6-(4-(methylsulfonyl)phenyl)pyrazin-2-yl)benzamide;
4,4’-(3-aminopyrazine-2,6-diyl)dibenzamide;
4-(3-amino-6-(4-carbamoylphenyl)pyrazin-2-yl)-N-methylbenzamide;
4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)-N-methylbenzene sulfonamide;
5-(4-(ethylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine;
5-(4-(isopropylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine;
(4-(5-amino-6-(4-(triflucromethyl)phenyl)pyrazin-2-yl)phenyl)(4-(tert-butyl) piperazine-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxy pyrrolidin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-hydroxy piperidine-1-yl)methanone;
(4-(5-amino-6-(4-(triflucromethyl)phenyl)pyrazin-2-yl)phenyl)(4-hydroxy piperidine-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-(tert-butyl) piperazin-1-yl)methanone;
(4-(5-amino-6-(4-(triflucromethyl)phenyl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(1,4-diazepan-1-yl)methanone;
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(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(1,4-diazepan-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(3-amino pyrrolidin-1-yl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(3-amino pyrrolidin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(3-hydroxy pyrrolidin-1-yl)methanone;
(4-(5-amino-6-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-amino cyclohexyl)methanone;
(4-(5-amino-6-(4-(trifluoromethyl)phenyl)pyrazin-2-yl)phenyl)(4-amino cyclohexyl) methanone:
5-(4-(cyclopropylmethylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl) pyrazin-2-amine; and
5-(4-(cyclopropylsulfonyl)phenyl)-3-(6-(trifluoromethyl)pyridin-3-yl)pyrazin-2-amine; as well as pharmaceutical-
ly acceptable salts, complexes, hydrates, solvates, or polymorphs, tautomers, geometrical isomers, optically
active forms and pharmaceutically active derivative thereof.

14. An aminopyrazine according to any one of claims 1 to 13 for use as a medicament.

15. A pharmaceutical formulation containing at least one aminopyrazine according to any one of claim 1 to 13 and a
pharmaceutically acceptable carrier, diluent or excipient thereof

16. A pharmaceutical formulation according to claim 15 further comprising an antimalarial agent.
17. An aminopyrazine according to any one of claims 1 to 13 for use in the prevention and/or treatment of malaria.
18. A process for the preparation of an aminopyrazine derivative according to Formula (1) comprising the step of reacting

a intermediate of Formula (v) with a boronic acid of Formula (vi) under Suzuki reaction conditions to lead to a
compound of Formula (1):

Amendments dated January 20th 2016

7 D-B(OH)2 ~

Br (vi)
v) &
U]

wherein X, Y, R! and R2 are as defined in any one of the preceding claims and A is

\

and D is:

19. A process for the preparation of an aminopyrazine derivative according to Formula (1) comprising the step of reacting
a derivative according to Formula (viii) with a boronic acid of Formula (iv) under Suzuki reaction conditions to lead
to a compound of Formula (l):
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H, Y o X
Br\/l A-B(OH)2
| (iv) =
g — |
D H
(viii) )

wherein A, D, X, Y, R! and R? are as defined in any one of the preceding claims.

20. An intermediate of formula (viii)

wherein D is

and R2 is as defined in any one of the preceding claims.

21. Anintermediate according to claim 20 wherein the intermediate is 3-bromo-5-(4-(methylsulfonyl) phenyl)pyrazin-2-
amine or (4-(5-amino-6-bromopyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanone.

Patentanspriiche

1. Aminopyrazin gemaf der folgenden Formel (I):

A
\|/
|—b\|
@

wobei X CR' oder N ist; Y aus CFj, -C(0)-NR3R?; O-R®; SO,-R8 ausgewahlt ist; R aus H und Halogen ausgewahlt
ist; RZ aus SO,-R® und -C(0)-R10 ausgewahlt ist; R3 und R* unabhéngig aus H und gegebenenfalls substituiertem
C4-Cg-Alkyl ausgewshlt sind; R® aus -NR7R8 und R® ausgewihlt ist; R® gegebenenfalls substituiertes C4-Ce-Alkyl
ist; R7 und R8 unabhéngig aus H und gegebenenfalls substituiertem C;-Cg-Alkyl ausgewahlt sind; R® gegebenenfalls
substituiertes C4-Cg-Alkyl oder gegebenenfalls substituiertes C4-Cg-Cycloalkyl ist; R10 -NR11R12 ist; R1 und R12
unabh#ngig aus H und gegebenenfalls substituiertem C1-C6-Alkyl ausgewahlt sind, oder NR11R12 zusammen ein

36



10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

EP 2 814 820 B1

gegebenenfalls substituiertes Heterocycloalkyl bilden; sowie pharmazeutisch unbedenkliche Salze, Komplexe, Hy-
drate, Solvate oder Polymorphe, Tautomere, geometrische Isomere, optisch aktive Formen davon, wobei sich ge-
gebenenfalls substituiert auf Gruppen bezieht, die mit 1 bis 5 Substituenten substituiert sind, die aus der Gruppe
bestehend aus "C4-Cg-Alkyl", "C3-Cg-Cycloalkyl", "Aminc", "Halogen", "Hydroxy" und "Nitro" ausgewéhlt sind.

Aminopyrazin nach Anspruch 1, wobei X N ist.

Aminopyrazin nach Anspruch 1, wobei X CR ist.

Aminopyrazin nach einem der Anspriiche 1 bis 3, wobeiY CFj ist.
Aminopyrazin nach einem der Anspriiche 1 bis 3, wobei Y -C(O)-NHR3 ist.
Aminopyrazin nach einem der Anspriiche 1 bis 3, wobei Y 802-R6 ist.
Aminopyrazin nach einem der Anspriiche 1 bis 6, wobei R2 SO,-R5 ist.
Aminopyrazin nach einem der Anspriiche 1 bis 6, wobei R2 802-R9 ist.

Aminopyrazin nach einem der Anspriiche 1 bis 6, wobei R? 802-R9 ist, und R® gegebenenfalls substituiertes
C4-Cg-Alkyl ist.

Aminopyrazin nach einem der Anspriiche 1 bis 6, wobei R2 -C(O)-R10 ist.

Aminopyrazin nach einem der Anspruch 10, wobei NR11R12 zusammen ein gegebenenfalls substituiertes Hetero-
cycloalkyl bilden.

Aminopyrazin nach Anspruch 10, wobei R11 und R12 unabhangig aus H und gegebenenfalls substituiertem C4-Cg-Al-
kyl ausgewahlt sind.

Aminopyrazin nach einemder Anspriiche 1 bis 12, wobei das Aminopyrazin aus der folgenden Gruppe ausgewahlt ist:

3-(6-Methoxypyridin-3-yl)-5-(4-(methylsulfonyl)phenyl) pyrazin-2-amin;
5-(4-(Methylsulfonyl)phenyl)-3-(4-(trifluormethyl)phenyl) pyrazin-2-amin;
5-(4-(Methylsulfonyl)phenyl)-3-(6-(trifluormethyl) pyridin-3-yl)pyrazin-2-amin;
4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)benzamid;
4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)benzamid;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methylpiperazin-1-yl)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(piperazin-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(piperazin-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(morpholino)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(morpholino)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanon;
4-(5-Amino-6-(3-fluor-4-(trifluormethyl)phenyl)pyrazin-2-yl)benzamid;
4-(5-Amino-6-(4-(methylsulfonyl)phenyl)pyrazin-2-yl)benzamid;
4,4’(3-Aminopyrazin-2,6-diyl)dibenzamid;
4-(3-Amino-6-(4-carbamoylphenyl)pyrazin-2-yl)-N-methylbenzamid;
4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)-N-methylbenzensulfonamid;
5-(4-(Ethylsulfonyl)phenyl)-3-(8-(trifluormethyl)pyridin-3-yl)pyrazin-2-amin;
5-(4-(Isopropylsulfonyl)phenyl)-3-(6-(trifluormethyl) pyridin-3-yl)pyrazin-2-amin;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(4-(tert-butyl)piperazin-1-yl)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-hydroxy piperidin-1-yl)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(4-hydroxy piperidin-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-(tert-butyl) piperazin-1-yl)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(4-methyl-1,4-diazepan-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(1,4-diazepan-1-yl)methanon;

T e e e
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(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(1,4-diazepan-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(3-aminopyrrolidin-1-yl)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(3-aminopyrrolidin-1-ylYmethanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanon;
(4-(5-Amino-6-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-yl)phenyl)(4-aminocyclohexyl)methanon;
(4-(5-Amino-6-(4-(trifluormethyl)phenyl)pyrazin-2-yl)phenyl)(4-aminocyclohexyl)methanon:
5-(4-(Cyclopropylmethylsulfonyl)phenyl)-3-(6-(trifluormethyl)pyridin-3-yl)pyrazin-2-amin; und
5-(4-(Cyclopropylsulfonyl)phenyl)-3-(6-(trifluormethyl) pyridin-3-yl)pyrazin-2-amin; sowie pharmazeutisch un-
bedenkliche Salze, Komplexe, Hydrate, Solvate oder Polymorphe, Tautomere, geometrische Isomere, optisch
aktive Formen und pharmazeutisch aktive Derivate davon.

Aminopyrazin nach einem der Anspriiche 1 bis 13 zur Verwendung als ein Medikament.

Pharmazeutische Formulierung, die mindestens ein Aminopyrazin nach einem der Anspriche 1 bis 13 und einen
pharmazeutisch unbedenklichen Trager, ein pharmazeutisch unbedenkliches Verdliinnungsmittel oder einen phar-
mazeutisch unbedenklichen Exzipienten davon enthalt.

Pharmazeutische Formulierung nach Anspruch 15, ferner umfassend ein Antimalariamittel.

Aminopyrazin nach einem der Anspriiche 1 bis 13 zur Verwendung bei der Verhlitung und/oder Behandlung von
Malaria.

Prozess zur Herstellung eines Aminopyrazinderivats gemaR Formel (l), umfassend den Schritt des Umsetzens eines
Zwischenprodukts der gemaR Formel (v) mit einer Boronsaure der Formel (vi) unter Suzuki-Reaktionsbedingungen,
um zu einer Verbindung der Formel (I) zu flhren:

H, Y
~
[ —_—
Z  D-B(OH)2 ~
Br (Vi) l-b
)

0

wobei X, Y, R und R? so sind, wie in einem der vorhergehenden Anspriichen definiert, und A

\

ist, und D

ist.
Prozess zur Herstellung eines Aminopyrazinderivats gemaR Formel (l), umfassend den Schritt des Umsetzens eines

Derivats gemaR der Formel (viii) mit einer Boronsaure der Formel (iv) unter Suzuki-Reaktionsbedingungen, um zu
einer Verbindung der Formel (1) zu fiihren:
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Hy Yo X
Br. e A-B(OH)2
| (iv) z
g — |
D H
(viii) 0}

wobei A, D, X, Y, R! und R? so sind, wie in einem der vorhergehenden Anspriichen definiert.

20. Zwischenprodukt der Formel (viii)

wobei D

ist, und R? so ist, wie in einem der vorgehenden Anspriiche definiert.

21. Zwischenprodukt nach Anspruch 20, wobei das Zwischenprodukt 3-Brom-5-(4-(methylsulfonyl)phenyl)pyrazin-2-

amin oder (4-(5-Amino-6-brompyrazin-2-yl)phenyl)(3-hydroxypyrrolidin-1-yl)methanon ist.

Revendications

1.

Aminopyrazine selon la formule (l),

@

dans laquelle X représente CR" ou N ; Y est choisi parmi les groupes CFj, -C(O)-NR3R4 ; O-R8 ; SO,-R6 ; R1 est
choisi parmi H et un atome d’halogéne ; R? est choisi parmi les groupes SO,-R® et -C(0)-R10 ; R3 et R4 sont choisis
indépendamment parmi H et un groupe alkyle en C; & Cg éventuellement substitué ; R® est choisi parmi -NR'R® et
RY ; R8 représente un groupe alkyle en C, a Cg éventuellement substitué ; R7 et R® sont choisis indépendamment
parmi H et un groupe alkyle en C4 & Cg éventuellement substitué ; R® représente un groupe alkyle en CqaCq
éventuellement substitué ou cycloalkyle en C3 a Cg éventuellement substitué ; R10 représente -NR11R12 ; R11 et
R12 sont choisis indépendamment parmi H et un groupe alkyle en C, & Cg éventuellement substitué ou NR11R12
forment ensemble un groupe hétérocycloalkyle éventuellement substitué ; ainsi que ses sels pharmaceutiquement
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10.

11.

12.

13.
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acceptables, complexes, hydrates, solvates, ou polymorphes, tautoméres, isoméres géométriques, formes optique-
ment actives et des dérivés de ceux-ci, ou éventuellement substitué se rapporte a des groupes substitués par de
1 & 5 substituants choisis dans le groupe constitué des groupes « alkyle en C & Cg », « cycloalkyle en C5 a Cg »,
« amino », « halogéno », hydroxy, et nitro.

Aminopyrazine selon la revendication 1 dans laquelle X représente N.

Aminopyrazine selon la revendication 1 dans laquelle X représente CR1.

Aminopyrazine selon I'une quelconque des revendications 1 & 3 dans laquelle Y représente CFj.
Aminopyrazine selon 'une quelconque des revendications 1 & 3 dans laquelle Y représente -C(O)-NHR3.
Aminopyrazine selon 'une quelconque des revendications 1 a 3 dans laquelle Y représente SOz-RG.
Aminopyrazine selon I'une quelconque des revendications 1 4 6 dans laquelle R? représente SO,-R®.
Aminopyrazine selon I'une quelconque des revendications 1 & 6 dans laquelle R2 représente SOz-Rg.

Aminopyrazine selon 'une quelconque des revendications 1 4 6 dans laquelle R2représente 802-R9 etR9représente
un groupe alkyle en C; & Cg éventuellement substitué.

Aminopyrazine selon I'une quelconque des revendications 1 & 6 dans laquelle R2 représente -C(0)-R10,

Aminopyrazine selon la revendication 10 dans laquelle NR1'R12 forment ensemble un groupe hétérocycloalkyle
éventuellement substitué.

Aminopyrazine selon la revendication 10 dans laquelle R'! et R12 sont choisis indépendamment parmi H et un
groupe alkyle en C, & Cg éventuellement substitué.

Aminopyrazine selon 'une quelconque des revendications 1 a 12, 'aminopyrazine étant choisie dans le groupe
suivant :

3-(6-méthoxypyridin-3-yl)-5-(4-(méthylsulfonyl)phényl)-pyrazin-2-amine ;
5-(4-(méthylsulfonyl)phényl)-3-(4-(trifluorométhyl)-phényl)pyrazin-2-amine ;
5-(4-(méthylsulfonyl)phényl)-3-(6-(trifluorométhyl)-pyridin-3-yl)pyrazin-2-amine ;
4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-benzamide ;
4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)benzamide ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(4-méthylpipérazin-1-yl)yméthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(4-méthylpipérazin-1-yl)yméthanone ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(pipérazin-1-yl)méthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(pipérazin-1-yl)yméthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(morpholino)méthanone ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(morpholino)méthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(4-méthyl-1,4-diazépan-1-yl)méthanone ;
4-(5-amino-6-(3-fluoro-4-(trifluorométhyl)phényl)pyrazin-2-yl)benzamide ;
4-(5-amino-6-(4-(méthylsulfonyl)phényl)pyrazin-2-yl)-benzamide ;
4,4’-(3-aminopyrazine-2,6-diyl)dibenzamide ;
4-(3-amino-6-(4-carbamoylphényl)pyrazin-2-yl)-N-méthyl-benzamide ;
4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)-N-méthylbenzéne-sulfonamide ;
5-(4-(éthylsulfonyl)phényl)-3-(6-(trifluorométhyl)-pyridin-3-yl)pyrazin-2-amine ;
5-(4-(isopropylsulfonyl)phényl)-3-(6-(trifluorométhyl)-pyridin-3-yl)pyrazin-2-amine ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-y|)-phényl)(4-(tert-butyl)pipérazin-1-ylyméthanone ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(3-hydroxy-pyrrolidin-1-yl)méthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(4-hydroxy-pipéridin-1-yl)méthanone ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(4-hydroxy-pipéridin-1-yl)méthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(4-(tert-butyl) pipérazin-1-yl)méthanone ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(4-méthyl-1,4-diazépan-1-yl)méthanone ;

vvvvvv
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17

18
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(4-(5-amino-6-(6-(trifluorométhyl
(4-(5-amino-6-(4-(trifluorométhyl
(4-(5-amino-6-(6-(trifluorométhyl
(4-(5-amino-6-(4-(trifluorométhyl

pyridin-3-yl)pyrazin-2-yl)phényl)(1,4-diazépan-1-yl)méthanone ;
phényl)pyrazin-2-yl)-phényl)(1,4-diazépan-1-yl)méthanone ;
pyridin-3-yl)pyrazin-2-yl)phényl)(3-amino-pyrrolidin-1-yl)méthanone ;
phényl)pyrazin-2-yl)-phényl)(3-amino-pyrrolidin-1-ylyméthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(3-hydroxy-pyrrolidin-1-yl)méthanone ;
(4-(5-amino-6-(6-(trifluorométhyl)pyridin-3-yl)pyrazin-2-yl)phényl)(4-amino-cyclohexyl)méthanone ;
(4-(5-amino-6-(4-(trifluorométhyl)phényl)pyrazin-2-yl)-phényl)(4-amino-cyclohexyl)méthanone;
5-(4-(cyclopropylméthylsulfonyl)phényl)-3-(6-(trifluorométhyl) pyridin-3-yl)pyrazin-2-amine ; et
5-(4-(cyclopropylsulfonyl)phényl)-3-(6-(trifluorométhyl)-pyridin-3-yl)pyrazin-2-amine ; ainsi que leurs sels phar-
maceutiquement acceptables, complexes, hydrates, solvates, ou polymorphes, tautomeéres, isoméres géomé-
triques, formes optiquement actives et des dérivés de ceux-ci.

. Aminopyrazine selon 'une quelconque des revendications 1 a 13 pour une utilisation en tant que médicament.

. Formulation pharmaceutique contenant au moins une aminopyrazine selon 'une quelconque des revendications 1
a 13 et un support, diluant ou excipient pharmaceutiquement acceptable de celle-ci.

. Formulation pharmaceutique selon la revendication 15 comprenant un agent antipaludéen.

. Aminopyrazine selon I'une quelconque des revendications 1 & 13 pour une utilisation dans la prévention et/ou le
traitement du paludisme.

. Procédé de préparation d’'un dérivé d’aminopyrazine selon la formule (I) comprenant I'étape de réaction d’un inter-
médiaire de formule (v) avec un acide boronique de formule (vi) dans des conditions de réaction de Suzuki pour
mener a un composé de formule (1) :

H, Y
~
[ —_—
Z  D-B(OH)2 ~
Br (Vi) l-b
)

0

dans laquelle X, Y et R1 et R? sont tels que définis dans 'une quelconque des revendications précédentes et A
représente

\

et D représente :

19. Procédé de préparation d’'un dérivé d’aminopyrazine selon la formule (1) comprenant I'étape de réaction d’'un dérivé

selon la formule (viii) avec un acide boronique de formule (iv) dans des conditions de réaction de Suzuki pour mener
a un composé de formule (1) :

M
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Hy Yo X
Br. e A-B(OH)2
| (iv) z
g — |
D H
(viii) 0}

dans laquelle A, D, X, Y et R1 et R? sont tels que définis dans I'une quelconque des revendications précédentes.

20. Intermédiaire de formule (viii)

21.

dans laquelle D représente

et R? est tel que défini dans 'une quelconque des revendications précédentes.

Intermédiaire selon la revendication 20, I'intermédiaire étant la 3-bromo-5-(4-(méthylsulfonyl)-phényl)pyrazin-2-ami-
ne ou la (4-(5-amino-6-bromopyrazin-2-yl)phényl)(3-hydroxypyrrolidin-1-yl)méthanone.
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MALARIA BLLEN! STERER

Szabadalmi igdnyponteks

1o (h kophdl aminopirazin

5
N7 4 ;::{“
o P Y
S ;\\\ _,-f"\&\\

ahol X jslentdse OR caoport vagy N Y jelontését 8 ~OF i, «CIORNRIR . OGRS 80
R osopont ket vélasstiule R §@§smé»sséi g M8 h;sﬁ{;sgén Rzl vdlasatiuk,
R jelentesst az -B0,R és & «CIOMR cooport kazil valasztiuk: R s B jolentdsdt
SOVMASO! figgeteondi 3 M oy adolt esstban helvettesialt T Oy alkilnsoport kKézi
valasaiiuk; B jelentésst az -NRTRY cxoport s R k! vdlaaetuk; B lelentdes adott
esathen helveltasitett €0, alidicsoport K és B jslentésdt sgymasta! iguetientl 8
Moo adot! esatban helyettesitell GG, alhlicsopont izt valaszfjuly 1Y slentése
acdoll asethen helysiiesielt OO alkilosnpret vagy suoll esetben helvettesitatt GOy
ciidoaliicsaport RY jelentése -NRTR  csoport BT ¢ BY jelentdedt sgymdstal
flggstianil & H és adolt esetban helvellesitett -0 alldiosoport kozd valaseiiuk,
vagy ~-NRURY aqyiitt adolt esethan habvatiesiiett %‘zeiwnukim§§<z§c<‘\:§pus ot alkat
valamint 3 wagylietek gydgydseatiag slfogadhatd sdl, komplexal, hdraal, szolvati
vagy polimaorfial, tautomerel, geomeliial Romerel, optikaliag aktiv f{}ii;u L ahol gz
ol sestban helyeloshiatt” kifsjozds olvan osoporiokrs ulsd, amelyel 8 "0 C alkil”
"G leokioakil” "amine,” Thalogsn,” hidroxt® ég a "nitre” ceoport dlital alkotodt
osoportho! valassio 1.8 ssubsatituansssl habrellositstisk,
2. Az 1 igdnypont szerindl aminopirazin, ahal X g‘e%m%éssa
3. A 1 pdnypont szarintl aminopirazin, ahol X jolontdse OR' osoport,
&, &x 143 igenypontok barmelvike seerinl sminopitazing shol Y lelantdse -COF,

ssaport,

o
il
5k
4%

fgdnyponiok barmalyike searintl aminopirazing shol ¥ jslanidse JORNRR]

osapont,



o

8. Az -3, igdnypontok barmehvike srerintl aminopirazin, ahol Y jslentése -80-R°

1

7oA 18 igénypontok bammalvike szerintl amingpirazin, ahol R jplentdse -80-R’
gsoport.

8. Az -8 genyponiok bdnmelvike srerintl aminopiiazin, shol R ~\3af tase B0-RY
asoport

8 Az 18 's‘;:}émygmmok barmelyike szerint aminopirazin, ahol B plentése -S0-RY
esopor, &8 B adoft ssstben helyetiositelt 010, atkifosaporital.

Az 198, igdnypontok barmsivike szerinll aminopirazin, ahol B jplenidse C{OM
sagpont,

1A 10, igdnypont szenntt aminopirazin, aho! -NRURY egyiitt adolt esetben
helysttesitell haterootidoaliiosoportal képaz,

12 & 10, igdnypont szerall aminopirazin, shol B és BY jelentdest sgymastdl
Higgetisnil 3 H 4 adolt ssatben helyetlasitett ©-Cy alkilosapard kazil vilasstiuk,
13, Az 121 igényvpontak bdmmelvike saarint aminopirssin, ahol 82 aminopirszint @
kivethezd csuportbdl vilasetiuk.

J-{Hamstodpiridin 3-8 matiiszulioniienlipirazinad-amin;

S{d{matiszuifoniifeni- 3-{d-(rifluanmetilfeniipiasin-Z-amin

u

S-{S-{matiszulfoniifeniph- G- rfluormetihpitidin: - plrazind-amning
A{B-amino-S-@-{TrifluometianiipirazinS-bensamid;
S-{feamino-S-{B{rfluormetlphidinShiplazin-S-ibenzamid;

L G-aminoSd@-rifuormatifenilipimzin S-enib S metipiperazin- Liimetanon;
#-{Samino-G-(G-Irifiucermeatilipindin-3-iprasin-2-Dfenili{d-mell plperazin-t
éé}m@t&mn

(A-{S-amino-S-{d-(trifluomnmestiffenipliradin - 2- U deni piperazin-T-imstanon,

%

Heeamino8Brifiuonmetiiphidin-3-Hprazin-S-ieniiipiperasin-T-Himstanom

{G-amino-S-G-Irifusimetiipiidin S-ipinzin-2-anil{morolingmatanory

& Bamino-S-G-Irfluometilfeniipirssin-2 Hfenil{morfolinaimestanon;
{E-{S-amine-S-{G{riflucrmatilpiidind-phasin-2-feniiid-mati- T A-diazepan-t-
Hinatanon,

A{Hamine-8-3-fuor-d-Oifuomeatilfenipirasin hensamiy;

>3

.4 -‘{-3‘2‘5?}’}5?‘%{3?5?{%“ -2, Bediitidihenzamid;

7,

S{famine-S-mativaaifonifenilipiasine 2 Nbenzamid;
3

A-{IaminaS-HA-karbamotfendiprasind-Nometihenzamid,

£



(Y

S-{B-amino-8-0-{fluormstiipiridin- 3 fipazin 2--Nanetibenzolssulfonamid;
Sfd-(atinzufoniht z:mii}--S«-{{%--{is‘i?iijf};‘s‘fsesiéi};:}iéfﬁé%§'§-3~§§};3i;‘a‘-}:a:énulli-am%r‘;;

H{d-{izopropiszufonilifent)-3{8irifluormeat §}§:s iridin-3-ipiragin d-amiy

{A-{B-aminoe-S--Uriffuormetilifeniiiprazin i eniid-fere §3a§~,,giﬁag‘@;§§§s-3w*§-
imetanon
{sé«{i's«zam%s‘m~:§%~-{a§m{§s'§f§uﬁ;‘m@ﬁiﬁ@nii}g:zis":az:i.s* S« Henii{G-hidroxpirrolidin- Timstanon,

{G-{Bamnog«S-{Iniflusrmetilpinidine 3 fipazin 2 - feniidhidroxt §\§§§\\€>§’§dm 18
Himstanawy;

s\'j& {Seamine-S-{@-ifluometilisniipiazive - feniii{d-hidrosipiparidire T-imatanon,
He{SaaminoGErfluarmestilpiridin-3pirazin- S feniii{d-tero-butiipiperasindds
ii‘}m stanon;

(G- H-amingeSdauifivormatiifenilpiazin-2- eniid-mati 1 ddiazepdnd-
danetanan

#{Samine-S{B-{riflvormatihpiridin-Sihpiragie S-fenii L d-diszapdn- Timstanon,
{H-{SaminoG@rifluormetilfentipiazin SHfenib{ 1 A-dinzepin- Lilmetanon;

- Hamine- GG Irifluomstilipividin. S ilipinazin S fenil{Gaminopirolidin. 1.
Himetanon,
{d-{D-arming-8.4{

<

S-{iriffucrmstilifaniipirssin-2-iifenil Ssminopirriidin: T-imetanon

oS

E-{S-amine-S-E-rifluormatiipitidin-3Dpagin-2-i feni) 3-hidroxd pleralidinat-
Smatanor

{G-amino- B {fhormeatifipiidinSuilipirazinS-snii{daminogkichexibmeianon;
E-{H-amine-GE-iuommeiiifeniprazin ddifeniiidaminoaikichaxiiimetangmn

S-{d-olidopropiimetibsufoniifeniih-S8-Gifltormeatiipindin-3-Hpirazin-damin; &

S“{:‘ii“{{:i;\ spropiiszulfoniifenil-3-@ifuormetiipiritin-3phazineS-amny valming

gyagvaseatiiag sifogadhatd sdt, kamplexel, hdratgs &}:{3%&'5%%}33& vagy polimostial,
ias,sie:mergﬁé, geometial Romerial, optikadag skily S &s gydgyaszatiisg haldgos

srfrmasskal

14 AR 1180 iIgdnvpontok bdmmeivike earintl aminopirazin gedgyszatként vald
stkalmazasia,

18, Gydgysarkasaiimeny, amady fartadmes ogalshb egy 12130 igdnypantak
barmaslyive szarindl aminopirazing, gydgydszatiiag elfogadhatd hardozdanysgol,
highdanyago! vagy segddanyagol

T8 A IR igdnypont szerintl gydgyszarkesziimény, amaly lartalnae ovabha

maddrinelianes sse.
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1A 1130 ndnypontok biumelvke wenintl amincpirazin maldns megs
Ssfvagy kezelbsdhen vald slahnazdsra
18, Elidrgs ) kdplott aminopiain-ezdnmassk olddlitdsdra, amely tarlalmazza a

kdvetkazd bpost ropgaliiatunk agy (v} képlatd kizbansd vegyitletat {vi) képlatd

boronsavval Buzudd reakoickivliimenyek Ozt () képlstl vegyiist aldalitasarg
i
¥y & &
‘\\VI\. N \§ A
i e \ x# N\ - .\\5,‘

“"“ DB ; i

o

Be fel} S X N
{¥}
&

)
zs‘ Fz:.{
\*"MV\\\?}‘}s
.
i
A edanidess cacport, &8 I plantdse osapost.

18, Eliards (O kénlstld ﬁﬂ?a“@&‘if&&iﬂ*m’%‘&?ﬁ\ SIS sary, amely lartalmazas a
kévatkaxd iepést
reauaiistunk egy (eiity Repletl szanmazdkat (v) kephatl boronsmaal Sk

regkoiokOriimanyal REedt () képlall vegyiile olballitdedra

3

I*e
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2

ahol &, D, X,¥, B s B jeolontise ar elézd igdnypontok barmelyikéban

\

e
~::

meghatdrozett,

[, (vl képlelt kbzbensd vegyitet

4

£
{vlil}




ahiod D jelentése csapar,

fa R jelentdse ar olzd igdnyponiok barmwivikshen meghatirorott,

£1. A 200 igénypont sxernintt Risbanad vegyiilet, abol a Ribanad vegyliet 3-brdm-5-
-{mutiisaulfonifentiphazin-damin vagy (-{G-amino-S-brémpirazin-S-Hifeniyd-

hidraxipirolidin. T-{mstanas,
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