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3-(6-CHLORO-3-0X0-3,4-DIHYDRO-(2H)-1,4-BENZOXAZIN-4-YL) PROPANOIC ACID DERIVATIVES AND THEIR USE AS
KMO INHIBITORS

FIELD OF THE INVENTION

The present invention relates to 6-chlorobenzoxazine compounds, processes for their
preparation, pharmaceutical compositions comprising 6-chlorobenzoxazine compounds and
to their use in the treatment of various conditions or disorders such as acute pancreatitis and

other conditions or disorders mediated by KMO.

BACKGROUND OF THE INVENTION

Kynurenine monooxygenase (KMO) is a flavin adenine dinucleotide (FAD) dependent
monooxygenase located on the outer mitochondrial membrane. KMO is known to oxidise L-
Kynurenine (KYN) to 3-hydroxykynurenine (3HK) as part of the major route of catabolism of
tryptophan. 3HK is then converted to 3-hydroxyanthranilic acid and quinolinic acid by
kynureninase (KYNU) and 3-hydroxyanthranilate 3,4-dioxygenase (3-HAAO).

KMO is highly expressed in tissues including the liver, placenta, kidney [Alberati-Giani,
FEBS Lett. 410:407-412(1997)] endothelial cells and monocytes and at a lower level in

microglia and macrophages in the brain.

Increased levels of 3HK and quinolinic acid and reduced levels of Kynurenic acid (KYNA),
which is formed from kynurenine by an alternative pathway, have been implicated in a
number of diseases including Huntington’s Disease, Parkinson’s Disease, Alzheimer’s
Disease, amyotrophic lateral sclerosis (ALS) [Amaral, Outeiro et Al. Journal of Molecular
medicine 2013: 91(6): 705-713] and Acute Pancreatitis [Mole, McFerran et al. British Journal
of Surgery 2008: 95: 855-867]. In the CNS 3-HK and quinolinic acid have been shown to be
neurotoxic and KYNA to have neuroprotective effects. Inhibition of KMO oxidative activity
would therefore be expected to result in reduced levels of 3-HK and quinolinic acid and

increased levels of KYNA and to potentially show benefit for these diseases.

There is a large body of evidence showing that tryptophan metabolism is also altered in a
range of acute injury settings. For instance, increased kynurenine levels have been
associated with the development of sepsis following trauma [Pellegrin, 2005, Logters, 2009],
while increased levels of both kynurenine and 3-HK correlate with the development of organ
failure in acute pancreatitis [Mole, McFerran et al. British Journal of Surgery 2008: 95: 855-
867]. This dysregulation of tryptophan metabolism is in part accounted for by the induction of
indolamine 2,3 dioxygenase (IDO, the enzyme that converts tryptophan to N-formyl

kynurenine)) as part of the inflammatory cascade, but the development of organ dysfunction
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appears dependent on the downstream metabolites [Mole, McFerran et al. British Journal of
Surgery 2008: 95: 855-867].

Acute pancreatitis (AP) results from local injury to the organ driven by factors such as
excessive alcohol consumption or gallstones. The arising abdominal pain is extremely
severe, and patients will invariably present to an emergency department rapidly following
onset of an attack, with elevation of serum amylase used as a diagnostic. In the majority of
cases, the disease is self limiting, and the pain resolves within 24-36 hours. However for the
remaining 20-30% of patients a systemic inflammatory response occurs, resulting in rapid
progression to multiple organ dysfunction (MOD). This leads to a prolonged stay in ICU
(averaging 17 days), with a mortality rate of over 30%. Despite this high unmet need and the
seriousness of the disease, there are no effective treatments available, with current standard

of care being purely supportive.

Ww02013016488, W0O2011091153, WO02010017132, WO2010017179, WO2010011302,
WO02008022286 and WO2008022281 describe inhibitors of KMO for targeting
neurodegenerative disorders or diseases; EP1475385, EP1424333 describe inhibitors of
KMO for targeting degenerative and inflammatory conditions. There remains a need for
KMO inhibitors for use in the treatment of various conditions or disorders mediated by KMO
such as acute pancreatitis and other conditions associated with systemic inflammatory

response syndrome (SIRS).

A class of compounds has now been found which are inhibitors of KMO. Inhibitors of KMO
may be useful in the treatment of various conditions or disorders such as, for example, acute
pancreatitis and acute conditions associated with systemic inflammatory response syndrome
(SIRS).

SUMMARY OF THE INVENTION

The invention is directed to compounds of formula (1):
R1\|/O o
R? I:[ l
Cl N )

(0] OH (1)
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wherein R'and R? are as defined below;

or a salt thereof.

Certain compounds have been shown to be KMO inhibitors. Compounds which inhibit KMO
may be useful in the treatment of various disorders, for example acute pancreatitis, chronic
kidney disease, acute kidney disease, acute kidney injury, other conditions associated with
systemic inflammatory response syndrome (SIRS), Huntington’'s disease, Alzheimer's
disease, spinocerebellar ataxias, Parkinson’'s disease, AIDS-dementia complex, HIV
infection, amylotrophic lateral sclerosis (ALS), depression, schizophrenia, sepsis,
cardiovascular shock, severe trauma, acute lung injury, acute respiratory distress syndrome,
acute cholecystitis, severe burns, pneumonia, extensive surgical procedures, ischemic bowel
disease, severe acute hepatic disease, severe acute hepatic encephalopathy or acute renal

failure.

Accordingly, the invention is further directed to methods of treatment of a condition or
disorder mediated by KMO, which method comprises administering to a patient in need
thereof a therapeutically effective amount of a compound of formula (l) or a pharmaceutically

acceptable salt thereof.
The invention is further directed to a pharmaceutical composition comprising a therapeutically
effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof

and a pharmaceutically acceptable excipient.

The invention is further directed to a compound of formula (I) or a pharmaceutically

acceptable salt thereof for use in therapy.

The invention is further directed to the use of a compound of formula (I) or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for the treatment of a condition or
disorder mediated by KMO.

DETAILED DESCRIPTION OF THE INVENTION

In a first aspect, there is provided a compound of formula (l):
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M
wherein:
R is heteroaryl optionally substituted by methyl, ethyl, halo or =O; and
R?is H, methyl or ethyl.

or a salt thereof.

In one embodiment, R' is a 5-membered heteroaryl comprising one nitrogen atom or one
oxygen atom and further comprising a nitrogen atom, or a 6-membered heteroaryl
comprising one, two or three nitrogen atoms, wherein said heteroaryl is optionally substituted

by methyl, ethyl, halo or =O.

In one embodiment, R is selected from the list consisting of oxazolyl, pyridinyl, pyrimidinyl,
pyridazinyl, and imidazolyl, wherein the oxazolyl, pyridinyl, pyrimidinyl, and pyridazinyl may

be optionally substituted by methyl, ethyl, chloro or fluoro.

In one embodiment, R' is selected from the list consisting of oxazolyl (optionally substituted
by methyl), pyridinyl (optionally substituted by methyl, ethyl, chloro or fluoro), pyrimidinyl
(optionally substituted by methyl or chloro), pyridazinyl (optionally substituted by methyl or

chloro) and imidazolyl.

In one embodiment, R' is selected from the list consisting of pyridin-2-yl, 6-methylpyridazin-
3-yl, 5-methylpyrimidin-2-yl, pyrimidin-2-yl, imidazol-2-yl, 6-chloropyridazin-3-yl, pyridazin-3-
yl,  5-methylpyridin-2-yl,  5-chloropyrimidin-2-yl, 2-methyloxazol-5-yl, oxazol-2-yl, 5-
chloropyridin-2-yl, 5-ethylpyridin-2-yl, and 5-fluoropyridin-2-yl.

In one embodiment, R is pyridinyl optionally substituted by methyl, ethyl, chloro or fluoro.

In one embodiment, R is 2-pyridinyl optionally substituted by methyl, ethyl, chloro or fluoro.

In one embodiment R' is 5-chloropyridin-2-yl.
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In one embodiment, R? is methyl.

In one embodiment, R? is ethyl.

In one embodiment, R" is 5-chloropyridin-2-yl and R? is ethyl.

In one embodiment, a compound is selected from the list consisting of:
(3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-
yl)propanoic acid;
3-{6-chloro-3-oxo-7-[1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-7-[1-(2-methyl-1,3-oxazol-5-yl)ethoxy]-3-0x0-3,4-dihydro-2H-1,4-
benzoxazin-4-yl}propanoic acid;
3-{6-chloro-7-[1-(1,3-0xazol-2-yl)ethoxy]-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-7-[1-(1H-imidazol-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-[6-chloro-3-oxo-7-(pyridin-2-ylmethoxy)-3,4-dihydro-2H-1,4-benzoxazin-4-
yllpropanoic acid,
3-{6-chloro-7-[1-(5-methylpyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-7-[1-(5-chloropyridin-2-yl)ethoxy]-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-7-[1-(5-fluoropyridin-2-yl)ethoxy]-3-o0x0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-3-oxo-7-[1-(pyridazin-3-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid;
3-{6-chloro-7-[(6-methylpyridazin-3-yl)methoxy]-3-ox0-3,4-dihydro-2H-1,4-
benzoxazin-4-yl}propanoic acid;
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3-{6-chloro-7-[1-(6-methylpyridazin-3-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-
benzoxazin-4-yl}propanoic acid;
3-{6-chloro-7-[1-(5-methylpyridin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-

4-yl}propanoic acid,

5A
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3-{6-chloro-3-oxo-7-[1-(pyridin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic
acid;
3-{6-chloro-7-[(5-chloropyridin-2-yl)methoxy]-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(5-methylpyridin-2-yl)methoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[1-(5-ethylpyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
3-{6-chloro-7-[1-(5-methylpyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[1-(5-chloropyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[1-(pyridazin-3-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid; and
3-{6-chloro-7-[1-(6-methylpyridazin-3-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;

or a salt thereof.

In one embodiment, the compound of formula () is selected from the list consisting of:
(R)-3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-
yl)propanoic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[1-(2-methyl-1,3-oxazol-5-yl)ethoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(R)-3-{6-chloro-7-[1-(1,3-0xazol-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(8)-3-{6-chloro-7-[1-(1,3-oxazol-2-yl)ethoxy]-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
3-{6-chloro-7-[1-(1H-imidazol-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(R)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(S)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-

yl}propanoic acid,;
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3-[6-chloro-3-oxo-7-(pyridin-2-ylmethoxy)-3,4-dihydro-2H-1,4-benzoxazin-4-yl]propanoic
acid;
3-{6-chloro-7-[(1R)-1-(5-methylpyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(5-chloropyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(5-fluoropyridin-2-yl)ethoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridazin-3-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(6-methylpyridazin-3-yl)methoxy]-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(6-methylpyridazin-3-yl)ethoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;
3-{6-chloro-7-[(1R)-1-(5-methylpyridin-2-yl)propoxy]-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(5-chloropyridin-2-yl)methoxy]-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(5-methylpyridin-2-yl)methoxy]-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(5-ethylpyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(R)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(S)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(R)-3-{6-chloro-7-[1-(5-methylpyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;
(S)-3-{6-chloro-7-[1-(5-methylpyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid ;
(R)-3-{6-chloro-7-[1-(5-chloropyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;
(S)-3-{6-chloro-7-[1-(5-chloropyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-

4-yl}propanoic acid ;



10

15

20

25

30

35

WO 2016/188827 PCT/EP2016/061173

(R)-3-{6-chloro-3-oxo-7-[1-(pyridazin-3-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(S)-3-{6-chloro-3-oxo-7-[1-(pyridazin-3-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(R)-3-{6-chloro-7-[1-(6-methylpyridazin-3-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid; and
(S)-3-{6-chloro-7-[1-(6-methylpyridazin-3-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;

or a salt thereof, for example a pharmaceutically acceptable salt.

In one embodiment, the compound of the invention is selected from the list consisting of:
(R)-3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-
yl)propanoic acid,;

2-amino-2-(hydroxymethyl)propane-1,3-diol; 3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-
yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid hydrochloride;

(2S)-2-amino-5-carbamimidamidopentanoic  acid;  3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-
yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid;

(2S)-2,6-diaminohexanoic acid; 3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-
2H-1,4-benzoxazin-4-yl}propanoic acid;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid; benzyl[2-(benzylamino)ethyllamine;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid; sulfuric acid;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid; methanesulfonic acid;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid; 4-methylbenzene-1-sulfonic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid; benzyl(2-phenylethyl)amine;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-

yl}propanoic acid; bis(2-aminoethyl)amine;
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(2R,3R,4R,55)-6-(methylamino)hexane-1,2,3,4,5-pentol; 3-{6-chloro-3-oxo-7-[(1R)-1-
(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid;

sodium  3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoate;

2-amino-2-(hydroxymethyl)propane-1,3-diol; 3-{6-chloro-7-[1-(2-methyl-1,3-oxazol-5-
yl)ethoxy]-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid ;
2-amino-2-(hydroxymethyl)propane-1,3-diol; (R)-3-{6-chloro-7-[1-(1,3-oxazol-2-yl)ethoxy]-3-
ox0-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid ;
2-amino-2-(hydroxymethyl)propane-1,3-diol; (S)-3-{6-chloro-7-[1-(1,3-oxazol-2-yl)ethoxy]-3-
ox0-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid ;
2-amino-2-(hydroxymethyl)propane-1,3-diol; 3-{6-chloro-7-[1-(1H-imidazol-2-yl)ethoxy]-3-
oxo-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid;
2-amino-2-(hydroxymethyl)propane-1,3-diol; (R)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-
yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid ;
2-amino-2-(hydroxymethyl)propane-1,3-diol; (S)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-
yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-yl}propanoic acid;
3-[6-chloro-3-oxo-7-(pyridin-2-ylmethoxy)-3,4-dihydro-2H-1,4-benzoxazin-4-yl]propanoic
acid;
3-{6-chloro-7-[(1R)-1-(5-methylpyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(5-chloropyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(5-fluoropyridin-2-yl)ethoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridazin-3-yl)ethoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(6-methylpyridazin-3-yl)methoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(6-methylpyridazin-3-yl)ethoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;
3-{6-chloro-7-[(1R)-1-(5-methylpyridin-2-yl)propoxy]-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-3-oxo-7-[(1R)-1-(pyridin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(5-chloropyridin-2-yl)methoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-

yl}propanoic acid,;
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3-{6-chloro-7-[(5-methylpyridin-2-yl)methoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
3-{6-chloro-7-[(1R)-1-(5-ethylpyridin-2-yl)ethoxy]-3-ox0-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(R)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(S)-3-{6-chloro-3-oxo-7-[1-(pyrimidin-2-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid ;
(R)-3-{6-chloro-7-[1-(5-methylpyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;
(S)-3-{6-chloro-7-[1-(5-methylpyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid ;
(R)-3-{6-chloro-7-[1-(5-chloropyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid;
(S)-3-{6-chloro-7-[1-(5-chloropyrimidin-2-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid ;
(R)-3-{6-chloro-3-oxo-7-[1-(pyridazin-3-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(S)-3-{6-chloro-3-oxo-7-[1-(pyridazin-3-yl)propoxy]-3,4-dihydro-2H-1,4-benzoxazin-4-
yl}propanoic acid,;
(R)-3-{6-chloro-7-[1-(6-methylpyridazin-3-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-
4-yl}propanoic acid; and
(S)-3-{6-chloro-7-[1-(6-methylpyridazin-3-yl)propoxy]-3-oxo-3,4-dihydro-2H-1,4-benzoxazin-

4-yl}propanoic acid.

In one embodiment, the compound of formula (l) is:
3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-

yl)propanoic acid or a salt thereof.

In one embodiment, the compound of formula (l) is:
3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-

yl)propanoic acid or a pharmaceutically acceptable salt thereof.
In one embodiment, the compound of formula (1) is:

3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-

yl)propanoic acid.
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In one embodiment, the compound of formula (1) is:
3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-4(3H)-

yl)propanoic acid in the form of a pharmaceutically acceptable salt.

In one embodiment, the compound of formula () is:
(R)-3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-
4(3H)-yl)propanoic acid or a salt thereof.

In one embodiment, the compound of formula (1) is:
(R)-3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-
4(3H)-yl)propanoic acid or a pharmaceutically acceptable salt thereof.

In one embodiment, the compound of formula (1) is:
(R)-3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-
4(3H)-yl)propanoic acid.

In one embodiment, the compound of formula (l) is:
(R)-3-(6-chloro-7-(1-(5-chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][1,4]oxazin-

4(3H)-yl)propanoic acid in the form of a pharmaceutically acceptable salt.

In one embodiment, there is provided a compound which is (R)-3-(6-chloro-7-(1-(5-
chloropyridin-2-yl)propoxy)-3-oxo-2H-benzo[b][ 1,4]oxazin-4(3H)-yl)propanoic acid of

formula

SO0,
X

=z
Y

or a salt thereof.
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TERMS AND DEFINITIONS

Compounds of formula (l) and salts thereof are referred to hereinafter as “Compounds of the

invention”.

The term “halogen” or “halo” as used herein refers to fluorine (F), chlorine (CI), bromine (Br),

or iodine (l). Examples of suitable halogens are fluorine and chlorine.

The term “heteroaryl” as used herein refers to a 5- or 6- membered aromatic ring
which comprises one or more (e.g. 1, 2 or 3) heteroatoms independently selected
from oxygen, nitrogen or sulphur. For example, when “heteroaryl” represents a 5-
membered ring, the ring contains a heteroatom selected from oxygen, nitrogen or
sulphur and may optionally further contain one, two or three nitrogen atoms. When
“heteroaryl” represents a 6-membered ring, the ring may contain one, two or three
nitrogen atoms. Examples of such 5- or 6- membered heteroaryl rings include, but are
not limited to, pyrrolyl, triazolyl, thiadiazolyl, tetrazolyl, imidazolyl, pyrazolyl,
isothiazolyl, thiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, furazanyl, furanyl, thienyl,
pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl and triazinyl.
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‘Enantiomeric excess’ (ee) is the excess of one enantiomer over the other expressed as a
percentage. In a racemic modification, since both enantiomers are present in equal
amounts, the enantiomeric excess is zero (0% ee). However, if one enantiomer were
enriched such that it constitutes 95% of the product, then the enantiomeric excess would be
90% ee (the amount of the enriched enantiomer, 95%, minus the amount of the other

enantiomer, 5%).

‘Enantiomerically enriched’ refers to products whose enantiomeric excess (ee) is greater
than zero. For example, ‘enantiomerically enriched’ refers to products whose enantiomeric

excess is greater than 50% ee, greater than 75% ee, and greater than 90% ee.

‘Enantiomerically pure’ refers to products whose enantiomeric excess is 99% or greater

‘Optionally substituted’means substituted or unsubstituted.

The compounds of the invention are capable of forming base addition salts. Such salts can
be formed by reaction with the appropriate base, optionally in a suitable solvent such as an

organic solvent, to give the salt which can be isolated by crystallisation and filtration.

The compounds of the invention are also capable of forming acid addition salts. Such salts
can be formed by reaction with the appropriate acid, optionally in a suitable solvent such as

an organic solvent, to give the salt which can be isolated by crystallisation and filtration.

It is to be understood that the references herein to compounds of formula () and salts
thereof covers the compounds of formula (I) as free bases, free acids, or as salts thereof, for
example as pharmaceutically acceptable salts thereof. Thus in one embodiment, the
invention is directed to compounds fo formula (I) as the free acid. In another embodiment,
the invention is directed to compounds of formula (I) as the free base. In another
embodiment, the invention is directed to compounds of formula (l) and salts thereof. In a
further embodiment, the invention is directed to compounds of formula (I) and

pharmaceutically acceptable salts thereof.

Because of their potential use in medicine, it will be appreciated that for use in medicine the
salts of the compounds of the invention should be pharmaceutically acceptable.
Pharmaceutically acceptable salts will be apparent to those skilled in the art and include
those described in Berge, J. Pharm. Sci., 1977, 66, 1-19. Pharmaceutically acceptable base

addition salts include, but are not limited to, ammonium salts, alkali metal salts such as
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those of sodium and potassium, alkaline earth metal salts such as those of calcium and
magnesium and salts with organic bases, including salts of primary, secondary and tertiary
amines, such as t-butylamine, cyclohexylamine, dimethylamine, trimethylamine,
diethyltriamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol (TRIS), ethanolamine, choline
and N-methyl-D-glucamine. Pharmaceutically acceptable acid addition salts include, but are
not limited to, hydrochloride, hydrobromide, nitrate, methylnitrate, sulfate, bisulfate,
sulfamate, phosphate, acetate, hydroxyacetate, phenylacetate, propionate, butyrate,
isobutyrate, valerate, maleate, hydroxymaleate, acrylate, fumarate, malate, tartrate, citrate,
salicylate, p-aminosalicyclate, glycollate, lactate, heptanoate, phthalate, oxalate, succinate,
benzoate, o0-acetoxybenzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, mandelate, tannate, formate, stearate, ascorbate,
palmitate, oleate, pyruvate, pamoate, malonate, laurate, glutarate, glutamate, estolate,
methanesulfonate (mesylate), ethanesulfonate (esylate), 2-hydroxyethanesulfonate,
benzenesulfonate (besylate), p-aminobenzenesulfonate, p-toluenesulfonate (tosylate),

napthalene-2-sulfonate, ethanedisulfonate, and 2,5-dihydroxybenzoate.

In one embodiment, the salt is a pharmaceutically acceptable salt.

Certain compounds of the invention may contain an asymmetric centre (also referred to as a
chiral centre) and may, therefore, exist as individual enantiomers, or as mixtures thereof.
Where the stereochemistry of a chiral centre present in formula (I), or in any chemical
structure illustrated herein, is not specified, the structure is intended to encompass any
stereoisomer and all mixtures thereof. Thus, compounds according to formula (l) containing
one or more chiral centres may be used as racemic modifications including racemic mixtures
and racemates, enantiomerically-enriched mixtures, or as enantiomerically-pure individual
stereoisomers. It will be understood that the invention encompasses all geometric and
optical isomers of these compounds and the mixtures thereof including racemates. The

invention also extends to any tautomeric forms and mixtures thereof.

Individual stereoisomers of a compound according to formula (I) which contain an
asymmetric centre may be resolved by methods known to those skilled in the art. For
example, such resolution may be carried out (1) by formation of diastereoisomeric salts,
complexes or other derivatives; (2) by selective reaction with a stereoisomer-specific
reagent, for example by enzymatic oxidation or reduction; or (3) by gas-liquid or liquid
chromatography in a chiral environment, for example, on a chiral support such as silica with
a bound chiral ligand or in the presence of a chiral solvent. It will be appreciated that where

the desired stereoisomer is converted into another chemical entity by one of the separation
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procedures described above, a further step is required to liberate the desired form.
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