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Abstract:

Compounds that are mammalian metabolites of an agonist of G-protein-coupled receptor 1.39
(GPR139), intermediates used in the synthesis of such metabolites, pharmaceutical compositions
comprising such metabolites, and the use of such metabolites as biomarkers and agents in the
treatment of schizophrenia, for example, negative and/or cognitive symptoms of schizophrenia,
disorders associated with social and cognitive dysfunction, as well as several other disorders related
to modulated of GPR139.
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SUBSTITUTED BENZOTRIAZINONE METABOLITES OF A GPR139 AGONIST

{09011  This application claims the benefit of priority of U 5. Application No. 63/021,895,
fited May 8, 2020, the contents of which are incorporated by reference herein in their entirety.
[00¢2] The present disclosure relates to medicinal chemisiry, pharmacology, and medicine.
f0003]  GPR139 is an orphan G-protein coupled receptor. GPR139 may be coupled with Gs,
(Gq and Gt signaling and appears to be constitutively active when recombinantly expressed in
mammalian cells. GPR139 is abundantly expressed in the UNE {central nervous system) and io
a lesser extent in the pancreas and pituitary and at low levels in other peripheral tissue.

[00¢4] GPR139 is highly conserved among different species. For example, human, mouse,
and rat GPR139 protein sequences share greater than 94% identity at the aminc acid level. The
predominant expression 1n the brain and high degree of sequence homology across different
species, suggests that GPR139 has an important role in physiclogy.

[0005] GPRI139 has its strongest expression in the medial habenular nucleus of mice. The
habenula receives inputs from the basal ganglia and the limbic system and sends cutputs to
midbrain and forebrain structures which contain dopaminergic and serotonergic neurons.
Habenular nuclet are involved in pain processing, reproductive behavior, nutrition, sleep-wake
eveles, stress responses, and learning.

{6666} Io particular, several findings suggested a role of the habenula in schizophrenia. Large
calcifications in the pineal and habenula are more common in people suffering from
schizophrentia than normal controls. Moreover, an fMRI study has shown altered activation of
the habenula in patients with schizophrenia. Alsg, following an error in a difficult maiching-to-
sample task, the habeoula was activated in control subjects, but not in patients with
schizophrenia. Chronic treatment with cocaine or amphetamine are damaging io the output
pathways of the habenula tn rats resulting in a schizophrenic-like state.

{00087]  Thus, modulators of GPR 139 are expected to be useful for ireating schizophrenia and
other CNS disorders such as depression.

[0008] There is a need for treatment of such conditions and others described herein with
compounds that are metabolites of GPR13% agonists and may be useful for the treatment of a
disease, disorder, or condition associated with GPR139, including uses as biomarkers. The
present disclosure provides metabolites that may be agonists of GPR139 and methods of using
GPR139 metabolite agonists for treating diseases, disorders, and conditions associated with
GPR139 in the form of compounds of formulae I, 11 and [l and other embodiments described

herein. Certatn activators of GPR139 are described in WO 2014/152917. Certawn agonists of
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GPR139 are described in J. Chem. Inf. Model. 2014, 54, 1553-1557 and Med. Chem. Lett.
2011, 2, 303-306.

[000%] The compounds of the disclosure are metabolites of a GPR139 agonist and may be
useful tor the treatment of a disease, disorder, or condition associated with GPRI39 including
uses as biomarkers.

[0018] In one aspect, the disclosure relates to a wmpaund of formula i

%@”‘i“*”f“”@

i

or a pharmaceutically acceptable salt thereof, wherein:

cach Rlis independcnﬂy chosen from -0OH, -O803H, m{)ngiucumnidc, -SH, a “S(O)Cw
Cs alkyl croup, an amino acid, and a peptide, wherein each hydrogen atom in a Ci-Cs aikyi
group is optionally replaced by OH, oxo, -CO:H, -O-glucureonide, -NHz, a -NHC(CYC1-Cs alkyl
group, or a-N{H}C1-Ce alkyi-COzH group;

R?is H, ~OH, or -O-glucuronide;

R is C1-Co alky! optionally substituted with -OH, oxo, -O-glucuronide, -NH»,
SNHC(GC1-Co alkyl, or -NHCHCO0H;

each R*is independently -OH or -O-glucuronide;

nis 1-4; and

m is 0-4;
provided that:

{a) n ig at jeast 1,

{b) m is at least 1,

(¢ R%is not H, and/or

(d) R” is substituted.

(0011} v another aspect, the disclosure relates to a corpound of forroula IE
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or a pharruaceutically acceptable salt thereof, wherein R° and R® are independently chosen from
Ci-Co alkyl, -NH-C-Cs alkyl, -NH-aryl, and -NH-heteroaryl groups, wherein each hydrogen
atom in a Ci-Cs alkyl group is optionally replaced by -OH, oxo, or -CG2HL

100012]  In another aspect, the disclosure relates to a compound of formuia 1

or a pharmaceutically acceptable salt thereof, wherein R’ is a Ci1-Cs alkyl group and each
hvdrogen atom in the Ci-Co alkyl group is optionally replaced by ~OH, oxo, ~CO:H, or -NH»
[0613] In another aspect, the disclosure relates to a compound selected from:

{(S)y2-(6-hydroxy-4-oxobenzo{d}[ 1,2 3 Jtnazin-3(4H)-y-N-{1 (4~
{trifluoromethoxy)phenylethyljacetamide;

(S)-2-(5-hydroxy-4-oxobenzo{d][1,2.3 {nazin-3{(4H}-v1)-N-(1-(4-
(triftuoromethoxy jphenyliethylacetamide,

{8)-2-{7-hydroxy-4-oxobenzo[d]{1,2 3 tnazin-3(4H )y )-N-{1-(4-
{trifluoromethoxy)phenylethylacetamids;

(S)2-(8-hydroxy-d4-oxobenzo{d}[1,2,3 frazin-3 {(4H )}y N-(1-(4-
(triftluoromethoxy yphenyethyDacetamide;

{28,35,45,5R, 683 4, 5-trihydroxy-6-((4-0x0-3-2-oxo-2-({({8 }-1-(4-
{trifluoromethoxy)phenyhethyljaminoethyl)-3 4-dihydrobenzo{di[ 1,23 Jtriazin-6-
yhoxynetrahydro-2H-pyran-2-carboxylic acid;

(25,35 458 SR 6R)})-3 4 S-trihydroxy-6-((4-0x0-3~(2-0x0-2-({{5)- 1 -(4-
(triftuoromethoxy yphenylethy Daminojethyl -3 4-dihydrobenzofdif 1 2,3 }triazin-5-
yhoxy Ytetrahydro-2H-pyran-2-carboxylic acid;

(28,35,48,5R 6R -3, 4, 5-trihydroxy -6-({(4~ox0-3-(2~ox5-2-({({8 - 1 -{4-
(tritftuoromethoxy )phenybhethyDaminolethyl -3, 4-dihydrobenzo[d][ 1,2, 3 {triazin-7-
yvhoxyitetrahydro-2H-pyran-2-carboxylic acid,

{28,35,45,5R,65)-3 4, 5-trihydroxy-6-{{(4-ox0-3-2-ox0-2-({({5)-1-(4-
(trifluoromethoxy)phenybhethylamino)ethyl}-3 4-dihydrobenzo{di[1,2,3 friazin-8-
yhoxy stetrahydro-2H-pyran-2-carboxylic acid;

{S)-4-ox0-3-{2-oxo-2-{{1-{4-(rifluoromethoxv)phenyDethyDamino)ethyl)-3 4~

dihydrobenzof{d]{1,2,3lirtazin-6-yl hvdrogen sulfate;
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{(S)-4-0x0-3-{2-ox0-2-({ 1-(4-(trifluoromethoxy )phenylethyDamino)ethy1)-3,4-
dihydrobenzo{d{}1,2,3 inazin-5-vl hydrogen sulfate;

{(5)-4~0x0-3-(2~0x0-2-{({(1~-{4-(rifluoromethoxy yphenylethyhaminojethy!)-3 ,4-
dihydrobenzold}f 1,23 krntazin-7-y! hydrogen sulfate;

{(S)4-0x0-3-{2-0x0-2-({ 1-(4-(trifluoromethoxy )phenylethyDamino)ethy1)-3,4-
dihydrobenzo{d}{1,2,3 liriazin-8-y] hydrogen sulfate;

NS-{1-{{carboxymethyDamino)-1-0x0-3-{{4-0x0-3~{2-0x0-2-{{{5)-1-{4-
(triftuoromethoxy yphenyliethyJaminojethyl-3 4-dihydrobenzoldi{ 1,2,3 ftriazin-6-
ylythio)propas-2-yglutamine;

MNA-{ -{{carboxymethyDamino}-1-oxo-3~-({(4-0%0-3~{2-ox0-2~{{({ 5}~ 1-{4~
{(triffuoromethoxy phenylethyDaminojethyl)-3 4-dihvdrobenzofd 1 1,2, 3 Jtriazin-5-
yhthioypropan-2-yDglotaminge;

NS-{ 1-{{carboxymethvDamino - -oxo-3-((4-0x0-3-{2~-omo-2-{{({(S)-1-(4-
{(trifluoromethoxyphenylethyDaminoethyl)-3 4-dihydrobenzo[d 1,2, 3 Jtriazin-7-
yhihioypropan-2-vijghutamine;

NS-{1-{{carboxymethyDiamino}-1-0x0-3-({4-0x0-3-{2-0x0-2-{{{8)}-1-{4-
(triftuoromethoxy yphenyliethyJaminojethyl -3 4-dihydrobenzofdi{1,2,3 {triazin-8~
yhithioypropan-2-y])glutamine;

S~{(4-0%0~3+(2-0%0-2-{{{5)- 1 -{4-(wrifluoromethoxy phenyl jethyDaminojethyl )3 4~
dihydrobenzo[d}[ 1,2, 3Hriarin-6-viicysteinyiglyeine;

S-(4-0x%0-3-(2-ox0-2-(({$)-1-(4-(rifluoromethoxy yphenyDethy DaminoYothy -3 ,4-
dihydrobenzo{d{1.2,3 liriazin-S-yhcysteinylglycine;

S~{4-0%0-3~{2-0%0-2-{{{8}- 1 -{4-{triflucromethoxy phenyhethyDaminoethyi)-3 4~
dihydrobenzoidf 1,2, 3 nazin-7-yhicysteinylglycine;

S-{4-0x0-3~(2~0x0-2-{{{S)- 1 -{(4-(irifluoromethoxy phenyliethy Daminoethyl -3 4~
dihydrobenzofd}f1,2,3jinazin-8-yhcysteinylglycine;

S~{4-0x0-3-{2-0x0-2-({{ S} | -{4-(trifluoromethoxy phenvhethyDaminoethyl}-3 4
dibydrobenzo{d}{1,2,3 ftriazin-6-yljcysicine;

S={4-0%0-3~{2-0x0-2-{{{8}-1-{4-(triflucromethoxy phenyiethyDaminolethyl }-3 4~
dihydrobenzofd}f 1,2, 3 jinazin-5-ylicysteine;

S-{4-ox0-3-(2-oxo-2-({({(5)- 1 -(4-(trifluoromethoxy )phenyethy Daminoethyl)-3,4-
dihydrobenzold]]1,2,3 tnazin-7-yoysieine,;

S-{4-0x0-3-(2-0x0-2-({{8)-1 -{4-(irifluoromethoxy phenyliethyDaminolethyl)-3 4~

dihydrobenzold}f 1,23 riazin-8~ylicysteine;
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MN-acetyl-5~{4-0x0-3-(2~ox0-2-({{S}-1-(4~
(triflucromethoxy)phenyllethylJaminojethyl)-3,4-dihvdrobenzofd({ 1,2,3 jtniazin-6-ylicysteine;

N-acelyl-S-(4-0x0-3-(2-0x0-2-({{(5}~1~(4-
(trifluoromethoxy jphenyliethylaminodethyl-3 4-dihydrobenzofd]{1,2,3 {triazin-5-v1)cysteine;

N-acetyl-5-{4-ox0-3-(2~oxo-2-(({$)-1-(4-
{trifluoromethoxyphenyhethvllaminglethvl -3 4-dihvdrobenzoldl|1,2,3 Jtriazin-7-yicysteine;

N-acetyl-5-(4-0x0-3-(2-0x0-2-({{(5)}-1-(4-
(triftuoromethoxy jphenyljethyDaminojethyl-3 4-dihydrobenzold({1,2,3 Hriazin-8-v1ljeysteine;

(S)y-2-(6-mercapto-4-oxobenzo|d i 1.2,3 nazin-3(4H)-y1 }-N-{1-(4-
{(trifluoromethoxyiphenylethyacetamde;

(S)-2-(5-mercapto-4-oxcbenzo{d [ 1,23 ltriazin-3(4H)-y1}-N-(1-(4-
(trifluoromethoxy yphenyDethyDacetamide;

{5}-2-{7-mercapto-4-oxchenzo{d 1,23 {tnazin-3{4H)}-v-IN~-{ 1-{4-
{trifluoromethoxy)phenyhethylacetamide;

{(S)2-(B-mercapto-4-oxobenzo{d | 1,23 rtazin-3(4H -y }-N-(1-(4-
(triftuoromethoxy phenyljethy Dacetamide;

{S)-2-{6~{methvithio}-4-oxcbenzold | 1,2.3 linazin-3{(4H}-y-N-(1 {4~
{trifluoromethoxyphenyliethyljacetamide;

{(8)3-2-(5-(methyithio)-4-oxobenzo{d}{ 1,23 jirtazin-3(4H -y 1 }-N-{1-(4-
(trifluoromethoxy)phenyhlethyllacetamide;

{5)-2-(7-(methylthio)-4-oxobenzold}[ 1,23 inaan-3(4H}-y -N-(1-(4-
(triftuoromethoxy jphenylethyljacetamide;

{(S)-2-(B-{methyithio)-4-oxobenzo{d i 1.2.3 Jiriazin-3{4F-y D-N-{ 1 -(4-
{trifluoromethoxy iphenylethyDacetamide;

2-(O-{methylsulfiny}-4-oxobenzo[d[ 1,2,3 inazin-3(4H -y )-N-{{8}-1-{4-
{tnittuoromethoxy iphenylethyDacetamide;

2-(5-{methylsulfinyl}-4-oxobenzo[d][ 1,2,3 ftriazin-3(4H)-yv1)-N-{{S)-1-(4-
{trifluoromethoxy yphenylethyDacetamide;

2-{7-(methvisulfiny}}-4-oxobenzofd][ 1,2.3 inazin-3(4H -y -N-{({8}-1-{4-
(trifluoromethoxy yphenyliethyDacetamide,

2-(B-(methylsulfinyl-4-oxobenzo[dif 1,2,3 {triazin-3(4H)-vD-N-{{(5)-1-(4-
{trifluoromethoxyiphenyhethyDacetamide;

(S)-2-(6-{methyisulfonyl)-4-oxobenzo[d}{ 1,2,3 triazin-3(4H -y }-N-(1-(4-

(triflucromethoxy yphenyhethyDacetamide;
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{S5)-2-(S-{methylsulfonyl }-4-oxobenzofd 11,2, 3 friazin-3(4H-yI - N-(1-{4-
(triflucromethoxy)phenyllethyllacetamide;

{(5)-2~{7-(methylsulfonyl-4-oxobenzofd}{ 1,2, 3 frtazin-3(4H}~v1}-N-(1~{4-
(trifluoromethoxy jphenyliethyljacetamide;

{(5)-2-(8-(methyisulfonyl}-4~oxobenzofd}1.2,3 inazo-3(4H-yD-N-(1-(4-
{trifluoromethoxy phenylethyacetamide;

{5 )3-2~0x0-3-{{4-0x0-3-(2~ox0o-2-{{ 1-{4-{trifluoromethoxy yphenyDethyDaminoethy -
3, 4-dihydrobenzol[d}{1,2,3 liriazin-6-ythiokpropanocic acid,

{(S)-2-0x0-3-({4-0x0-3-(Z-ox0-2-(( 1 -(4-(trifluoromethoxy jpheny DethyDaminoethyl 3-
3 A-dihydrobenzofd i 1.2,3 ftrazin-S-yhithioypropancic acid,

{(S)-2-0x0-3-({4-0x0-3-(2-0x0-2-{{ 1 -(4-{trifluoromethoxy jphenylethy! jJaminojethyl}-
3 4-dihydrobenzofd}i 1,2, 3 lirazin-7-ythioypropanoic acid;

{5)-2-ox0-3-{{4-ox0-3-(2-ox0-2-{( 1 -{4-(triflucromethoxy)phenyhiethyDaminoethyl -
3 4-dihydrobenzo[d}l1.2,3 triazn-8-y thiopropanoic acid;

{(S)3-N-{1-(2-hydroxy-4-(rifluoromethoxy jphenyDethy -2-(4-
oxobenzofd}li 1,2, 3 irazin-3(4H-viacetamide;

{S)-N-{1-(3-hydroxy-4-{trifluoromethoxy)phenyethyl}-2-{4~
oxobenzofd}f1,2,3 tnazin-3(4H)-vDacetamide;

(Ry-N-(Z-hydroxy-1-{4-(trifluoromethoxy phenyhethy])-2-{4-
oxobenzofd][1,2 3ltriazin-3(4H}-yacetamide;

N-(1-hydroxy-1-{4-(trifluoromethoxy ypheny Dethy-2-(4-oxobenzo[d}{1,2.3 tnazin-
3{(4Hy-vhacetamide;

{25,35,48,5R,68)-3.4, 5-trihydroxy -0-(5-((S)- I -(Z2-(4-oxobenzo[d}i 1,2, 3 Jtriazin-3{4H)-
yhacetamido)ethyl)-2-(trifluoromethoxy jphenoxny tetrahydro-2H-pyran-2-carboxylic acid;

25,38,45, 5K, 6R}-3 4, 5-trihydroxy-6-(2-{{5)}-1-(2-(4-oxobenzo[d}[1,2,3 triazin-3(4H)-
yvhacetamidoethyl}-53-{trifluoromethoxy phenoxy setrahydro-2H-pyran-2-carboxvylic acid;

{285,35,48,5R,6R)-3,4, 5-trihydroxay -6-{(S)- 1 -{2-(4-oxobenzo{d[ 12,3 triazin-3{4H)-
yhacetamido)-1-{4-(riflucromethoxy)phenyijethoxy jtetrahy dro-2H-pyran-2-carboxylic acid,

(2R 3R 4K 58,653 4, 5-trihydroxy-6-{({(R)-2-(2-{d-oxchenzo{d | 1,2, 3 Hriazin-3{4H)-
yhacetamido2-(4-{rifluoromethoxy yphenyDethoxytetrahydro-2H-pyran-2-~carboxylic acid,

2-{4~oxcbenzofd}{1,2,3triazin-3{4H)-vDacetamide;

2-{4-oxobenzofdi[ 1,2, 3 Hrazin-3{4H}-vi)acetic acid;

{$3-2-hydroxy-N-(1 -{(4-Onfluoromethoxy jphenyliethylacetamide;

{S3-2~ono-2-{{1-{4-(iriflvoromethoxy yphenyhethyl Jaminojacetic acid; and
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{(S3-N-{1-{4-(mfluoromsthoxyphenvhethyl}-1,2,3-oxadiazol-5-amine;

or a pharmaceutically acceptable salt thereof
[0014] Another aspect of the disclosure provides a compound or pharmaceutically acceptable
salt as detfined in the preceding paragraphs, for use in treating a disease, disorder, or condition
selected from schizophrenia, autism spectrum disorder, sleep disorders, depression, bipolar
disorder, cognitive impairment, attention deficit hyperactivity disorder, post-traumatic stress
disorder, substance abuse, drug addiction, eating disorders, obsessive compulsive disorder,
anxiety disorders, pain, and fibromyalgia.
J0018] A further aspect of the disclosure provides a method of treating a disease, disorder, or
condition assoctated with GPR1I39 in a subject, the method comprising admunistering an
effective amount of a compound or pharmaceutically acceptable salt as defined in the preceding
paragraphs.
[9016] An additional aspect of the disclosure provides a method of treating a disease,
disorder, or condition in a subject, the method comprising administering an effective amount of
a conmpound or pharmaceutically acceptable salt as defined in the preceding paragraphs,
wherein the disease, disorder, or condition 1s selected from schizophrenia, autism spectrum
disorder, sleep disorders, depression, bipolar disorder, cognitive impairment, attention deficit
hyperactivity disorder, post-traumatic stress disorder, substance abuse, drug addiction, eating
disorders, obsessive compulsive disorder, anxigty disorders, pain, and fibromyalgia.
[0017] Another aspect of the disclosure provides a use of a compound or pharmaceutically
acceptable salt as defined in the preceding paragraphs, for the manufacture of a medicament for
the treatment of a disease, disorder, or condition associated with GPR139.
[0818] A further aspect of the disclosure provides a cornbination cornprising a compound or
pharmaceutically acceptable salt as defined in the preceding paragraphs, and at least one
additional pharmacologically active agent.
[8019] Another aspect of the disclosure provides a metabolite of a GPR193 agonist for use as
a biomarker.
{0028] An additional aspect of the disclosure provides a process for making a metabolite of a
GPR139 agonist and/or an intermediate thereof.
[0021] Additional embodiments, features, and advantages of the disclosure will be apparent
from the following detaiied description. The compounds of the present disclosure can be
described as embodiments in any of the following enumerated clauses. It will be understood
that any of the embodiments described herein can be used in connection with any other

embodiments described herein to the extent that the embodiments do not contradict one another.
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f00221  As used herein, the term “Chis alkyl” refers 1o a straight or branched alkyl chain of one
to six carbon atoms.

[0023] As used herein, the terms “halogen” and “halo” refer to chioro, fluore, bromo, or iodo.
j0024]  As used herein, the term “oxo” represents a carbony! oxvgen For example, a
cyclopenty] substituted with oxo is eyclopentanone.

[00251  As used herein, the term “pharmaceutically acceptable salt” refersto a saltof a
pharmaceutically acceptable organic acid or base or an inorganic acid or base, and includes
those described in Journal of Pharmaceutical Science, 66, 2-19 (1977). A non-limiting example
1s a hydrochloride salt.

{80261 As used herein, the ferm “aming” refers {o ~-NHz,

{0027] As used herein, the term “hydroxy” or “hydroxyl” refers to ~OH.

[0028] As used herein, the term “-O-glucuronide” refers to the o and B isomers of

i e

E--so/L\fO\.,/O

HOM “OH

HG , which is sometimes called glucuronic acid.

f002%]  Asused herein, the term “aryl” refers to an all-carbon monocyelic or fused-ring
polycyclic groups of 6 to 12 carbon atoms having a completely conjugated pi-electron system.
it will be understood that, in some embodiments, aryl may be of limited size such as Ce-Cio
arvl, Hlustrative aryl groups include, but are not limited to, phenyl, naphthylenyl, and
anthracenyl. The aryi group may be unsubstituted, or substituted, as described for alkyl or as
described in the various embodiments provided herein.
f0038]  As used herein, the term “hetergaryt” refers to a monocyclic or fused ring group of 5
to 12 ring atoms containing one, two, three or four ring hetercatoms selected from nitrogen,
oxygen, and sulfur, the rernaining ring atoms being carbon atoms, and also having a completely

conjugated pi-electron system. It will be understood that, in some embodiments, hetercaryl may

T

be of limited size such as 3- to 7-membered heteroaryl, S- to 7-membered hetercaryl, and the
tike. Heteroaryl may be unsubstituted, or substituted as described for alky! or as described in the
various embodiments provided herein. THustrative heteroaryl groups include, but are not limited
to, pyrrolyl, furanyl, thiophenyl, imidazolyl, oxazolyl, thiazolyl, pyrazolyl, pyridinyl,
pyrimidinyl, quinolinyl, isoquinolinyl, purinyl, tetrazolyl, triazinyl, pyrazinyl, tetrazinyl,
guinazolinyl, quinoxalinyl, thieny], isoxazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl,

benzimidazolyl, benzoxazolyl, benzthiazolyl, benzisoxazoivl, benzisothiazolyl and carbazoloyl
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and the hike. [lastrative examples of heteroaryl groups shown in graphical representations,

include the following entities, in the form of properly bonded moieties:

fO031]  Asused herein, the term “optional” or “optionally” means that the subsequently

described event or circumstance may but need not occur, and that the description includes
mstances where the event or circumstance occurs and instances in which it does not. For
example, “wherein each hydrogen atom 1n Ci1-Us alkyl, C2-Cs atkenyl, Cr-Cs alkynyl, C3-Ce
cycloalkyl, 3-to 7-membered heaterocycloalkyl, Cs-Cio arvl, or mono- or bicyclic heteroaryl
groups 1s independently optionally substituted by C1-Cs alkyl” means that an alloyl maay be but
need not be present on any of the C1-Ce alkyl, (2-Cs alkenyl, C1-Cs alkynyl, C3-Cs cycloalkyl,
3-to 7T-membered heterocycloalkyl, Ce~-Cin arvl, or mono- or bicyclic heteroaryl groups by
replacement of a hydrogen atom for each alkyl group, and the description mncludes situations
where the Ci-Cse alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs cycloalkyl, 3-to 7-membered
heterocycloalkyl, Ce-Cro aryl, or mono- or bicychic heteroaryl group ts substituted with an abloyl
group and situations where the C1-Co alkyl, Ca-Cs alkenyl, C2-Cs alkynyl, Ts-Cs cycloalkyl, 3-
to 7-membered heterocycloalkyl, Co-Cio arvl, or mouno- or bicychic heteroaryl group is not
substituted with the alkyl group.

[0032] As used herein, the term “independently”™ means that the subsequently described event
or circumstance is to be read on its own relative to other similar events or circumstances. For
example, in a circumsiance where several equivalent hiydrogen groups are optionally substituted
by another group described in the circumstance, the use of “independently optionally” means

that each instance of a hydrogen atom on the group may be substituted by another group, where
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the groups replacing each of the hydrogen atoms may be the same or different. Hlustratively,
where multiple groups exist all of which can be selected from a sct of possibilities, the use of
“tndependently” means that each of the groups can be selected from the set of possibilities
separate from any other group, and the groups selected in the circumstance may be the same or
different.

[00331  As used herein, the term “agonist” refers to both full agonists and partial agonists and
other agonists.

[0034] As used herein, the term “pharmaceutically accepiable excipient” refers to those
typically used in preparing pharmaceutical compositions and should be pharmaceutically pure
and non-toxic in the amounts used. They generally are a solid, semi-solid, or liquid material
which in the aggregate can serve as a vehicle or medium for the active ingredient. Some
examples of pharmaceutically acceptable excipients are found in Remington's Pharmaceutical
Sciences and the Handbook of Pharmaceutical Excipients and include diluents, vehicles,
carriers, ointment bases, binders, disintegrates, lubricants, ghdants, swecteming agents,
flavoring agents, gel bases, sustained release matrices, stabilizing agents, preservatives,
solvents, suspending agents, butters, emulsifiers, dyes, propellants, coating agents, and others.
[0035]  Asused herein, the term “substantially enantiomerically pure” refers to greater than
90% cnantiomenc purity for a given stereocenter. Thus, the term “substantially
enantiomerically pure” refers to greater than 30% ee¢ (enantiomeric excess). For compounds that
exist as sterecisomers, such sterecisomers may be substantially enantiomenically pure, or for
example, may have greator than 97% enantiomeric purity, or for example, may have greater
than 99% enantiomeric purity at the stereacenter.

{00361  The skalled artisan will appreciate that certain of the compounds of the disclosure may
exist as isomers. All stereotsomers of the compounds of the disclosure, including geometric
isomers, enantiomers, and diastercomers, in any ratio, are conternplated to be within the scope
of the present disclosure.

{00371 The slalled artisan will appreciate that certain of the compounds of the disclosure exist
as tautomers. All tautomeric forms the compounds of the disclosure are contemplated to be
within the scope of the present disclosure.

[0038] Compounds of the disclosure also include all isotopic variations, in which at least one
atom is replaced by an atom having the same atomic number, but an atomic mass different from
the atomic mass most commonly found in nature,

j003%1  As used herein, the terms “the compounds of the disclosure” and “a compound of the

disclosure” and the like include the embodiment of formula I, formula I, formula 1T, and the
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other more particular embodiments encompassed by formulae L I, and I described herein,
cach of the exemplified compounds described herein, and a pharmaceutically acceptable salt of
cach of these embodiments. It is appreciated that certain features of the disclosure, which are,
for clarity, described in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features of the disclosure, which are,
for brevity, described in the context of a single embodiment, may also be provided separately or
in any suitable subcombination. All combinations of the embodiments pertaining to the
chemical groups represented by the variables are specifically embraced by the present
disclosure and are disclosed herein just as if each and every combination was individually and
explicitly disclosed, to the extent that such combinaticns embrace compounds that are stable
compounds {i.e., compounds that can be isclated, characterized, and tested for biclogical
activity ). In addition, all subcombinations of the chemical groups listed 10 the embodiments
describing such variables are also specifically embraced by the present disclosure and are
disclosed herein just as if each and every such sub-corubivation of chemical groups was
individually and explicitly disclosed herein.

00401 Compounds of formulae I, 1L and I, may be identified metabolites of Compound A

2 O &
f o CUTe
SN N/\\H/N\ R F

=N G
P N

AL
f00411  The synthesis of Compound A may be found 1o U.S. Patent No. 9,556,130, the
disclosure of which is incorporated by reference in its entirety.
[0042] Metabolites of Compound A may be generated by administering Compound A to a
subject. Fluid or tissue may then be collected and analyzed for metabolites In some
embodiments, the fluid is whole blood, urine, bile, urine, or any other fluid suitable for
analyzing metabolites. In some embodiments, the tissue is liver tissue, kidoey tissug, or any
other suitable tissue for analyzing metabolites.
00431 Hlustrative subjects tnclude humans and non-human animalg, for example, mammals,
such as monkeys, mice, rats, guinea pigs, dogs, cats, rabbits, cows, horses, sheep, goats, and
pigs. The termo also includes birds, fish, reptiles, amphibiang, and the like. In some
embodiments, the subjectis a human. In some embodiments, the subject is a non-human

mammal, such as a mouse, rat, dog, or any other animal suitable for testing.
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(#0441 In some embodiments, the metabolites are generated in vitro. In some embodiments,
metabolites are generated using hepatocytes.

[0043] Some embodiments include a compound of formula |

or a pharmaceutically acceptable salt thereof.

[8046] In some embodiments, each R is independently chosen from -OH, -O80:H, -O-
glucurenide, -SH, a -S(OyCi-Cs alkyl group, a -S{ORC-Cs alkyl group, a -5C1-Cos alkyl group,
a -8Ci-Cs alkyl-NHC{GC1-Co alkyl group, an amino acid, and a peptide. In some
embodiments, each hydrogen atom in a Ci-Ce alkyl group is optionally replaced by OH, oxo, -
CO:H, -O-glucuronide, -NHz, a -NHC{OG)YC1-Co alkyl group, or a -N{HIC-Co alkyl-COH
Zroup.

(00471 Insome embodiments, R' is at C-1. In some embodiments, B! is at C-2. In some
embodiments, R is at C-3. In some embodiments, R is at C-4. Hlustratively, when nis 2 or 3,
the R's may be at any combination of C-1, C-2, C-3, and C-4.

[00481 1o some embodiments, R is an amino acid. Hlustrative amino acids include natural
amino acids, unnatural amino acids, and derivatives thereof. In some embodiments, when R is
an amino acid, the amino acid is attached through the side chain of the amino acid. Asan
example, if the amino acid is cysteine, the amino acid may be attached to the compound of
formula I through the side chain thiol of cysteine. In some embodiments, the amino acid 18 N-
terminally acetviated.

[0049] In some embodiments, R' is a peptide. In some embodiments, the peptide is 2-6
residues in length. In some embodiments, the peptide is 2 residues in length. In some
embodiments, the peptide is 3 residues in length. In some embodiments, the peptide comprises a
cysteine. In some emnbodiments, when R' is a peptide, the peptide may be attached through the
side chain of the amino acid of the peptide. As an example, if the peptide includes a cysteing,
the peptide can be attached to the compound of formula T through the side chain thicl of the

cysteine. In some embodiments, the peptide is N-terminally acetyiated.
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(00501  In some embodiments, R? is T, -0, or -O-glucuronide. In some embodiments, R? is
H. In some embodiments, R? is ~OH or -O-glucuronide.

10051} In some embodiments, B? is a C1-Cs alkyl group optionally replaced by ~OH, oxo,
~(-glucuronide, -NHz, a -NHC{O)YC1-Cs alkyl group, or -NHCH:COOH . In some embodiments
R’ is an optionally substituted methyl, ethyl, propyl, butyl, pentyl, or hexyl group. In some
embodiments, R? is methyl. In some embodiments, R® is substituted with -OH, oxo, -0-
glucuronide, -INHz, an -NHC{O)YC1-Co alkyl group, or -NHCH:COOH.

10052]  In some embodiments, R? is -OH or -O-glucuronide.

10053]  In some embodiments, R is at C-5. In some embodiments, R* is at C-6. In some
embodiments, R?is at C-7. In some embodiments, R* 1s at C-8. Hlustratively, when mis 2 or 3,
the R*s may be at any combination of C-5, C-6, C-7, and C-8.

[0034] o some embodimoents, nis anoteger from 0to 4. In some erobodiments, nis 1, 2, 3,
or 4. In some embodiments, n 15 0. In some embodiments, nis 1.

{O0SS8]  In some embodiments, m is an integer from O to 4. In some embodiments, mis 1, 2, 3,
or 4.

[0056] In some embodiments, if nis O, then either m is at least 1, R2 isnot H, R 1s
substituted, or 2 combination thereot. In some embodiments, if m 15 O, then either n is at least 1,
RZisnot H, R’ is substituted, or a cornbination thereof, In some embodiments, ifnis 0 and m is
0, then R is not H or RY is substituted, or a combination thereof

005871 Some embodiments include a compound of formula i

o~ O F
R:/Q/T \SF
R i

i
or a pharmaceutically acceptable salt thereof
(80581 In some embodiments, R° and R are independently chosen from C1-Ce alkyl, ~NH-
(i-Co alkyl, -NH-aryl, and -NH-heteroarvl group, wherein each hydrogen atom in a £:-Cs alkyl
group is optionally replaced by ~OH, oxo, or -CO2H.
[6059] In some embodiments, R” is methyl
[9068]  In some embodiments, R is a ~NF-C:-Ce alkyl group, wherein each hydrogen atom in
the Ci-Cs alkyl group is optionally replaced by -OH, oxo, or -COzH. In some embodiments, R®
is —=INH-ethyvl. In some embodiments, at least one hydrogen atom o ethy! 13 substituted with -
OH, oxo, or -CO2H. In some embodiments, R is -NH(1,2 3-oxadiazole).

[0061]  Some embodiments include a compound of formuda TH
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or a pharmaceutically acceptable salt thereof.

[8062] Insome embodiments, R7 is a C1-Cs alkyl group, wherein each hydrogen atom in the
C1-Co alky] group is optionally replaced by -OH, oxo, -CO2H, or -NH: In some embodiments,
R’ is ethyl, wherein at least one hydrogen atom in ethyl is replaced by -OH, oxo, ~-CO2H, or -
NHz.

[6863] The compounds of the disclosure can be administered alone or in the form of 2
pharmaceutical composition. In some embodiments, a compound of the disclosure is
adminisiered in the form of a pharmaceutical composition, that is, in admixture with at least one
pharmaceutically acceptable excipient. The proporticn and nature of any pharmaceutically
acceptable excipient(s) are determined by the properties of the selected compound of the
disclosure, the chosen route of administration, and standard pharmaceutical practice.

[0064]  In some embodiments, the present disclosure provides a pharmaceutical composition
comprising: a compound or pharmaceutically acceptable salt disclosed herein; and at least one
pharmaceutically acceptable excipient.

[0065] In effecting treatment of a patient in need of such treatment, a compound or
pharmaceutically acceptable salt thereof of the disclosure can be administered in any form and
route which makes the compound biocavailable. THustratively, the compounds and
pharmacentically acceptable salts of the disclosure can be administered by a variety of routes,
including orally, for example, using tablets and capsules. The compounds of the disclosure can
also be admintstered by parcuteral routes, for example, by inhalation, subcutaneously,
intramuscularly, intravenously, intraarterially, transdermally, intranasally, rectally, vaginally,
ocularly, topically, sublingually, and buccally, intraperitoneally, intraadiposally, intrathecally
and via local delivery for example by catheter or stent.

[0666] One skilled in the art can readily select the proper form and route of administration
depending upon the particular characteristics of the compound selected, the disorder or
condition to be treated, the stage of the disorder or condition, and other relevant circumstances.
The pharmaceutical compositions of the disclosure may be administered to the patient, for
example, in the form of tablets, capsules, cachets, papers, lozenges, wafers, elixirs, ointments,

transdermal patches, asrosols, inhalants, suppositories, solutions, and suspensions.
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{00671  The pharmaceutical compositions of the present disclosure may be prepared in a
manner well known in the pharmaceutical art and include at least one of the compounds
disclosed herein as the active ingredient. The amount of a compound of the disclosure may vary
depending upon its particular form and, in some embodiments, may be between 1% to about
50% of the weight of the unit dose form.

{00681  In some embodiments, the present pharmaceutical compositions are formulated in a
unit dose form, each dose containing trom about 0.5 mg to about 100 mg of a compound or
pharmaceutically acceptable salt thereof of the disclosure. The term “unit dose form” refersto a
physically discrete unit containing & predetermined quantity of active ingredient, in assoclation
with a suitable pharmaceutical excipient, by which one or more 1s used throughout the dosing
regimen to produce the desired therapeutic effect. One or more “unit dose form” may be taken
to affect the treatment dosage, typically on a daily schedule.

[9069] In some embodiments, the pharmaceutical composition 18 a pharmaceutical
composition adapted for oral admimstration, such as a tablet or a capsule or a liquid
formulation, for example, a selution or suspension, adapted for oral administration. In some
embodiments, the pharmaceutical composition i3 a liquid formulation adapted for parenteral
administration.

(00781 In some embodiments, the disclosure provides a method of treating a disease, disorder,
of condition associated with GPR139, comprising administering to a patient in need thereof an
effective amount of a compound or pharmaceutically acceptable salt disclosed herein. In some
embodiments, a compound or pharmaccutically acceptable salt of the disclosure 1s provided for
use as a medicament. The disclosure also provides uses of a compound or pharmacentically
acceptable salt disclosed herein, including a use for the manufacture of a medicament, to treat a
disease, disorder, or condition associated with GPR139 described herein. In some embodiments,
the compounds of the disclosure are GPR139 agomists for treating a variety of subjects {e.g.,
humans, non-human mammals and non-mammals). In some embodunents, the subjectis a
human,

eI

{00711 As used herein, the terms “condition,” “disorder,” and “disease” relate to any
unheaithy or abnormal state. 'FThe compounds of the disclosure are metabolites of GPR139
agonists and may be useful for treating a variety of conditions. The term “disease, disorder, or
condition associated with GFRI139” includes conditions, disorders, and discases in which an
agonist of GPRI39 may provide a therapeutic benefit, such as CNS disorders, disorders of the

pancreas, such as pancreatitis, phenviketonuria, and pituitary disorders.

CA 03177117 2022-10-27



WO 2021/224680 PCT/1B2021/000304
16

00721 The term “disease, disorder, or condifion associated with GPR139” includes, but is not
limited to, UNS disorders such as schizophrenia, sutism spectrum disorder, sleep disorders,
depression, bipolar disorder, cognitive impairment, including mild cognitive impairment,
Alzheimer's Disease, disorders affecting short term memory, disorders affecting long term
memory, attestion deficit hyperactivity disorder, post-traumatic stress disorder, substance
abuse, drug addiction, eating disorders, obsessive compulsive disorder, anxiety disorders,
including generalized anxiety disorder and social anxiety disorder, pain, fibromyvalgia, and other
disorders mentioned herein, among others.

{00731 Schizophrenia is a chronie, severe, and disabling disorder characterized, in part, by
negative symptoms, such as blunted affect, deficits in social functioning, avhedonia, avolition
and poverty of speech, and by cognitive impairment associated with schizephrenia (CIAS),
such as impairment in attention, working roemory, executive function and social cognition.
Autism spectrum disorder is a group of developmental disabilities that can cause significant
social, communication and behavioral challenges (repetitive and stereotyped behavior). Because
of the pro-social effects expected from GPR139 agonists, the present compounds may treat
schizophrenia and autism spectrum disorder.

[0074]  Asused herein, the term “disease, disorder, or condition associated with GPR1397
includes schizophrenia,

[00758]  As used herein, the torm “disease, disorder, or condition associated with GPR139”
inchides autism spectrum disorder

[0076]  As used herein, the term “disease, disorder, ot condition associated with GPR1397
includes addiction. Non-limiting examiples include addiction to nicoting, alcohol, and/or
cocaine.

f00771  As used herein, the term “disease, disorder, or condition associated with GPRI139”
includes attention deficit hyperactivity disorder.

[8078] As used herein, the term “disease, disorder, or condition associated with GPR1397
inchudes bipolar disorder.

{00791  As used herein, the orm “disease, disorder, or condition associated with GPR139”
includes depression, such as major depressive disorder.

32 ¢

[008¢] As used herein, the terms “treat,” “treatment,” and “treating” include improvement of

7 Ge

the conditions described herein. The terms “treat,” “ireatment,” and “treating” include all
processes providing slowing, tnterrupting, arresting, controlling, or stopping of the state or
progression of the conditions described herein, but does not necessarntly indicate a total

EEINES

climination of all symptoms or a cure of the condition. The terms “treat,” “treatment,” and
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“treating” are intended to include therapeutic treatroent of such disorders. The terms “treat,”
“treatment,” and “treating” are intended to include prophylactic treatment of such disorders.
[0081] As used herein, the terms “patient” and “subject” include humans and non-human
amimalg, for example, mammals, such ag mice, rats, guinea pigs, dogs, cats, rabbits, cows,
horses, sheep, goats, and pigs. The term also includes birds, {ish, reptiles, amphibians, and the
like. In some embodiments, the patient is a human. In some embodiments, the patient is a non-
human manunal, such as a mouse, rat, or dog.

[0082] Asused herein, the term “effective amount” refers 1o the amount of compound of the
disclosure which treats, upon single or multiple dose administration, a patient suffering from the
mentioned condition. An effective amount can be readily determined by the attending
diagnostician, as one skilled in the art, by the use of known techniques and by observing results
obtained under analogous circumstances. In determining the effective amount, the dose, a
number of factors are considered by the attending diagnostician, including, but not lumited to:
the species of patient; its size, age, and general health; the specific condition, disorder, or
discase involved,; the degree of or involvement or the severity of the condition, disorder, or
disease, the response of the individual patient; the particular compound administered; the mode
of administration; the bicavailability characteristics of the preparation administerad; the dose
regimen selected; the use of concomitant medication; and other relevant circumstances. [n some
embodiments, an effective amount of the present disclosure, the treatment dosage, is in the
range of 1 mg to 100 mg. Specific amounts can be determined by the skilled person. Although
these dosages are based on an average human subject having a mass of about 60 kg to about 70
kg, a physician will be able to determine the appropriate dose for a patient having a mass that
falls outside of this weight range.

{00831  The compounds of the disclosure may be combined with one or more other
pharmacologically active compounds or therapies for the treatrnent of one or more disorders,
diseases or conditions for which GPR139 15 indicated may be administered simultansously,
sequentially or separately in combination with one or more compounds or therapies for treating
a particular disease, disorder, or condition associated with GPR1I39.

j0084] In some embodiments, in the treatment of schizophrenia, a compound or
pharmaceutically acceptable salt of the disclosure may be admunistered in combination with one
or more sedatives, hvpnotics, anxiolytics, antipsychotics, antianxiety agents, cyclopyrrolones,
imidazopyridines, pyrazolopyrimidines, minor tranquilizers, melatonin agonists and
antagonists, melatonergic agents, benzodiazepines, barbiturates, mGIlu2/3 agonists, SHT-2

antagonists, PDE10 antagomsts, GlyT1 inhibitors, and the hike, such as; adinazolam,

CA 03177117 2022-10-27



WO 2021/224680 PCT/1B2021/000304
18

allobarbital, alomamid, alprazolam, amisulpride, amutriptyline, amobarbital, amoxapine,
aripiprazole, bentazepam, benzoctamine, brotizolam, bupropion, busprione, butabarbital,
butalbital, capuride, carbocloral, chloral betaine, chloral hydrate, clomipramine, clonazepam,
cloperidone, clorazepate, chlordiazepoxide, clorethate, chlorpromazine, clorapine, cyprazepam,
desipramine, dexclamol, diazepam, dichloralpbenazone, divalproex, diphenhydramine, doxepin,
estazolam, ethehlorvynol, etomidate, fenobam, flunitrazepam, flupentixol, luphenazine,
flurazepam, fluvoxamine, fluoxetine, fosazepam, glutethimide, halazepam, haloperidol,
hydroxyzine, imnipramine, Hithium, lorazopam, lormetazepam, maprotiline, meclogualone,
melatonin, mephobarbital, meprobamate, methagualone, midatlur, midazolam, nefazodone,
nisobamate, nitrazopam, nortriplyline, olanzapine, oxarepam, paraldebyde, paroxetine,
pentobarbital, perlapine, perphenazine, phenelzine, phenobarbital, prazepam, promethazine,
propotol, protriptyline, quazepam, quetiapine, reclazepam, risperidone, roletamide,
secobarbital, sertraline, suproclone, temazopam, thioridazine, thiothixene, tracazolate,
kanyloypromaine, trazodone, trazolam, trepipam, tricetamide, triclofos, ntluoperazine,
trimetozine, trimipramine, uldazepam, venlafaxine, zaleplon, ziprasidone, zolazepam, zolpidem,
and the like.

[O085]  In some embodiments, in the treatment of depression, a compound or
pharmaceutically acceptable salt of the disclosure may be administered in combination with an
anti-depressant or anti-anxicty agent, including norepinephrine reuptake inhibitors (including
tertiary amine tricyclics and secondary amine tricyclics), selective serotonin reuptake inhibitors
(SSRIs), monoamine oxidase inhibitors (MAQOI3), reversible whibttors of monoamine oxidase
{(RiMAs), serotonin and noradrenaline reuptake inhibitors {SNRIs), corticotropin releasing
factor {CRF) antagonists, adrenoreceptor antagonisis, neurokinin-1 receptor antagonists,
atypical anti-depressants, benzodiazepines, S-HTA agonists or antagonists, especially 5-HTA
partial agonists, and corticotropin releasing factor (CRF) antagonists. Specific agents include:
amiiriptyhine, clomipramine, doxepin, imipramine and trimipramine; amoxapine, desipraming,
maprotiline, nortriptvline and protriptyline; fuoxetine, fluvoxamine, paroxetine and sertraline;
isocarboxazid, phenelzineg, tranvicypromine and selegiline; mocichbemide, venlataxing;
duloxeting; aprepitant; bupropion, lithium, nefazodone, trazodone and viloxazine; alprazolam,
chiordiazepoxide, clonazopam, chlorazepate, diazopam, halazepam, lorazepam, oxazopam and
prazepam; buspirene, flesinoxan, gepirone and ipsapirons, and the like.

{00861 In some embodiments, in the treatment of Alzheimer's disease or mild cognitive
impairment, a compound or pharmaceutically acceptabie salt of the disclosure may be

adminigtered in combination with one or more anti-Alzheimer's agents, beta-seoretase
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inhibitors, gamma-secretase inhlibitors, HMG-CoA reductase inhibitors, NSAID's including
ibuprofen, vitamin E, anti-amyloid antibodies, also sedatives, hypnotics, anxinlytics,
antipsychotics, antianxiety agents, and tranquilizers, and such other medications as are used in
the treatment of Alzheimer's disease or mild cognitive impairment.
{00871 The activity of compounds as GPR139 agovnists and metabolites of GPR103 agonists
may be determined by a variety of methods, including in vitro and in vivo methods.
[0088] Those skilled 1n the art will recognize that the species listed or illustrated herein are
not exhaustive, and that additional species within the scope of these defined terms may also be
selected.

EXAMPLES
[008%1  T'he following examples are intended to be illustrative and non-limiting, and represent
specific embodiments of the present disclosure,
[9030]  Example chemical entities usetul in methods of the description will now be described
by reference to ilustrative synthetic schemes for their general preparation below and the
specific examples that follow. Artisans will recognize that, to obtain the various compounds
herein, starting materials may be suitably selected so that the ultimately desired substituents
will be carried through the reaction scheme with or without protection as appropriate to yield
the desired product. Alternatively, 1t may be necessary or desirable to employ, in the place of
the ultimately desired substituent, a suitable group that may be carried through the reaction
scheme and replaced as appropriate with the desired substituent Furthermore, one of skill in the
art will recognize that the transformations shown in the schemes below may be performed n
any order that is compatible with the functionality of the particular pendant groups.
[0021]  Proton nuclear magnetic resonance {NMR) spectra were obtained for many of the
compounds in the following examples. Characteristic chemical shifts (&) are given in parts-per-
million downtield from tetramethylsilane using conventional abbreviations for designation of
major peaks, including s {singlet), d {double), t (triplet), g (quartet), m {multiplet), and br
{broad). The following abbreviations are used for common solvents:
D0 (deuterochlorotorm), DMSO-de{deuterodimethylsuifoxide), and CDs0D
{deuteromethanol or methanol-da). The mass spectra were recorded using either electrospray
tonization {ESI} or atmospheric pressure chemical ionization.
f0092]  As used herein, terms have their using conventional abbreviations, unless ctherwise
indicated, for example: room temperature (RT), methavol (MeOH), ethanol {E1OH),
isopropanol (IPA}, acetonitrile {(MeCUN or AcCIN}, tetrahydrofuran (THF), ethyl acetate
{(EtOAc), dichloromethane (DCM), dimethyl sulfoxide (DMSQ), dimethylformamide (DMF),
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hydrochloric acid (HCH, dissopropylethyviamine (DIEA or DIPEA), hydroxybenzotriazole
(HOBT), N-(3-dimethylanunopropyl }-N'-ethylcarbonate (EDC), and the like.

Example 1

Extraction of Metabolites from Rot Plasma

{00931 Rat plasma samples were obtained from a study in which male and female Sprague
DPawley rats were administered repeat 3-mg/kg oral doses of Compound A QD for 14 days.
Whole biood was obtained from rats at selected time points on Day 14 {predose and 0.5, 1, 2, 4,
8, and 24 hours postdose) and processed into plasma for analysis. Plasma from 3
animals/sex/tune point were pooled (30 pl. each), combined with 360 uL. of'1ce cold ACN and
mixed to precipitate proteins. Samples were centrituged, and the supernatants were taken and
dried down under a stream of nitrogen. Each sample was reconstituted with 100 pb of 5%

ACN, and 10 yl. was analyzed by LO/MS/MS for profiling and metabolite identification.

Example 2

Extraction of Metabaolites from Daog Flasma

[8694] IDog plasma samples were obiained from a study in which male and female beagle
dogs were admunistered repeat 30-mg/kg oral doses of Compound A QD for 14 days. Whole
blood was obtained from dogs at selected time points on Day 14 {(predoseand 0.5, 1, 2, 4, 8, and
24 hours postdose) and processed into plasma for analysis. Plasma from 2 animals/sex/time
point were pooled (80 pL cach}, combined with 400 pl. of 1ce cold ACN and mixed to
precipitate proteins. Samples were centrifiged, and the supernatants were taken and dried down
under a stream of nitrogen. Each sample was reconstituted with 100 . of 3% ACN, and 10 pL.

was analyzed by LC/MS/MS for profiling and metabolite identification.

Exampie 3

Extraction of Metabolites from Dog Urine, Bile, Liver Tissue, and Kidney Fissue

{0025]  Dog urine, bile, and liver and kidney tissue samples were obtained from a study in
which male and female beagie dogs were adnmumistered repeat 60-mg/kg oral doses of
Compound A QD for 13 weeks. Urine and bile were centrifuged and supernatant was analyzed
by LC/MS/MS without further processing or dilution. Kidney and centrilobular, midzonal, and
periportal liver tissue samples were diluted 3-fold with saline solution and homogenized.

Homogenized samples were crashed with 4 volumes of ACN, vortexed, and centrifuged at
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15,000 x g for 10 minutes. The resulting supernatant was reconsiituted with 100 ul. of 5%

ACN, and 10 uLL was analyzed by LC/MS/MS for profiling and metabolite identification.

Example 4

Extraction of Metabolites from Monkey Plasmu

[9026] Cynomolgus monkey plasma and urine samples were obtained from a study in which
animals were administered a single 200 mg/kg oral dose of Compound A. Plasma samples from
each monkey was pooled using Hamilion s method using the area under the plasma
concentration-time curve from time 0 to 24 hours, Proteins were precipitated with 3 volumes of
ACN and mixed thoroughly. The samples were vortexed and cenirifuged. The supernatant was
removed, dried under a stream of nitrogen, and reconstituted with 80/20 water/ACN {(v/v) for
analysis by LU/ME/MS for profiling and metabolite identitfication.

[9100]  Unne was pooled across subjects (1000 ul each, 6 subjects) from O to 6, 6to 12, 12 10
24, 24 to 48, and 48 1072 hours postdose and centrifuged at 4000 x g for 10 minutes to remove
any peliet. Predose and placebo urine samples were also pooled by combining equivalent
volumes (1,000 yL ) and processed in the same manner. Samples were then analyzed by

LC/MS/MS for profiling and metabolite and identification.

Example 3

Extraction of Melabolites from Human Plasma & Urine

[0101] Human plasma and urine samples were obtained from study in which healthy
volunteers were administered either a single 40-mg oral dose of Compound A or placebo as part
of a single rising dose {SRD) study.

[0102] Plasma samples from 6 subjects were pocled using Hamilton’s method using the arca
under the plasma concentration-time curve from time 0 to 48 hours for each subject, and further
pooled across the subjects (250 ul. each} to generate a single plasma pool. As controls, equal
volumes {250 ul) of predose plasma were pooled, as well as equal volumes (625 uL) of plasma
were pooled from 2 subjects who received placebo.

[0183]  Proteins were precipitated with 3 volumes of ACN and mixed thoroughly. The
samples were centrifuged and supernatant was removed. The peliets were resuspended with 2
mbL of 80/20 ACN/water {(volume-over-volume [v/v]), mixed, and centrifuged. Supernatants
were combined, dried under a stream of nitrogen, and reconstituted with 8G/20 water/ACN {(v/v}
with 0.1% formic acid (FA) for analysis by LC/MS/MS for profiling and metabolite

identification.
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[9104] Unine was pooled across subiects (1000 ul each, 6 subjects) from 0to 6, 610 12, 12 t0
24, 24 to 48, and 48 t072 hours postdose and centrifuged at 4000 « g tor 10 nmunutes to remove
any peliet. Predose and placebo urine samples were also pooled by combining equivalent
volumes (1000 uL) and processed in the same manner. Samples were then analyzed by

LO/ME/MS for profiling asd metabolite identification.

Exampie &

Oualitative Assessment of the Metabolites of Compound A in Rat, Dog, Mornkey, and Human
Hepatocvies

{01081 A 2 ul aliquot of a 10 mM stock solution Compound A in dimethyl sulfoxide
{DMSO) was added to 998 uL of Krebs-Henseleit buffer (KHB; pH 7.4) to prepare a 20-uM
working solution for the hepatooyte tncubation. The hepatocyte incubations consisted of (final
concentrations): 10-uM Compound A, 1x10° cells/mL hepatocytes (Life Technologies [Grand
[sland, NY, USA]L; Sprague Dawley rat, lot RS68E, 3 male donors; beagle dog, lot DB295, 1
male donor; cynomolgus monkey, lot CY359, 1 male donor; and human, ot HUELLS, 5 male
and 5 female donorg), 0.1% DMSQO, and KHB at pH 7.4 made up to 3 final volume of 100 yL.
Hepatocytes were thawed, processed, and prepared according to the protocol recommended by
the vendor. A 96-well plate was used for this study. The reaction was initiated by adding
Compound A 1o hepatocytes in the plate. Plates were incubated at 37 °C for 0 and 120 minutes.
The reactions were terminated by adding equal velume of ice cold ACN. Precipitated protein
was removed by centrifugation (5,000 rpm for 10 minutes at room termperature) and the

supematant was analyzed by LC/MS/MS.

Exampie 7

Cualitative Assessment of the Metabolite Profile of Compound A in HepaioPac fncubation
f8136] HepatoPac application and matnienance media were prepared per instructions from the
vendor. HepatoPac cells pre-plated in 24-well plates were received from the vendor and a full
medium change was performed with the species-specific maintenance medium. Rat weils and
associated stromal and blank wells were filled with 300 ub. of maintenance media and multi~
species wells and associated stromal and blank wells were filled with 400 ¢l of maintenance
media. Plates were incubated at 37 °C in a 1096 CO:z atmosphere with >95% humidity for 48
hours.

f0187)  After incubation, two application media were prepared and warmed to 37 °C.

Compound A (2.00 mg} was dispensed inte a 4-mL glass vial and stored frozen at -20 °C until
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use. DMSO (509.8 wl) was added to the vial to generate a 10-mM stock solution. An 80-ul.
aliquot of the 10-mM stock solution was added to 40-mL cach of the pre-warmed rat and multi-
species application media tnside 3 50-mml. conical tube to generate a 20-uM dosing solution.
The fortitied media was capped and stored at 37 °C in a water bath untif use.

{0108] The maintenance media was withdrawn from all plates replaced with the species-
specific application media. The application media was withdrawn a second time and replaced
with species-specific application media (300 uL for rat HepatoPac, stromal, and blank wells
and 400 pl for multi-species HepaioPac, stromal, and blank wells). Cells were stored in the
incubator until dosing. When ready for dosing, media in all wells were removed and replaced
with fresh application media at half the final dosing volume (150 uL for rat, stromal, and blank
wells and 200 ub. for multi-species, stromal, and blank wells). An equal volume of species-
specific 20-uM dosing solution was apphied to cach well and gently swirled to initiate the
incubation.

[010%]  The plates were incubated and samples were collected at 6, 2, 4, 24, 48, 168, and 336
hours postdose from multi-species wells and associated stromal and blank wells; a single well
was used for each time point. For the 0-, 2-, and 4-hour time point saraples, the blank
application media was already prewarmed; for the 24-, 48, 168-, and 336 hour time point
samples, the blank application media was prewarmed to 37 °C for 30 minutes before sampling.
At each time point, 250 pb. {rat wells) and 350 pL (multi-species welis) of media were removed
from the HepatoPac, stromal and blank wells and quenched with 500 L (rat wells} or 700 pbL
(multi-species wells) of ice-cold ACN in polypropylene tubes; these were reforred to as the
primary samples. A 250-ub (rat welis} or 350 b (multi-species wells) aliquot of blank
application media was added back to each well and all contents were removed and quenched
with 600 pL {rat wells) or 800 gL {multi species wells) of ice-cold ACN in polypropylene
tubes; these were referred to as the wash saraples. Ice cold ACN (600 uL for rat wells and 800
L for multi-species wells) was added back to the wells. Using the edge of a 1,000 pL pipette
tip, the well was scraped thoroughly side to side starting at the top and moving to the bottom.
After thorough scraping, all ACN was removed and transferred to polypropylene tubes; these
were referred to as the cell yvsate samples. After all samples were collected, an aliquot of 300
pl. (rat wells) or 400 ul. (multi-species wells) of application media was returned to the weils to
maintain the local humidity for the remaining samples.

{0118] Cell lysate samples were stored frozen at -80 “C for future analysis. Primary and wash
samples were gently rotated manually several times to ensure thorough mixing of sample and

quench solutions, then centrifuged at 3,000 rpm for 30 minutes in an Allegra® X-14R
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centrifuge (Beckman Coulter [Brea, CA, USAL Supernatant (500 pl. for rat samples and R0O
ul for multi species samples) was collected and transferred to fresh polypropylence tubes and
stored frozen at -80 °C until analysis. Tubes containing residual quench solution and protein
pellet were stored frozen at -80 “C for possible finture analysis. Immediately before Hquid
chromatography with mass spectrometry {LC/MS) analysis, the supernatants froro the primary
and wash samples were combined, and dried under a stream of nitrogen. Samples wers

reconstituted 1n water containing 5% ACN and analyzed by LC/MS.

Example 8

LO-MYAMMY Anadvsis Conditions for Metabolite identification

0181} HPLC analysis was conducted using an Agilent 1290 binary pump (Agilent
Techuologies, Inc. [Santa Clara, CA, USA]) with a PAL autosampler (Leap Technologies).
Separation was achieved on a Kinetex S-pm C18 column (2.1 x 150 mm; Phenomenex, Inc
{Torrance, CA, USA]) under ambient conditions. The HPLC eluent was introduced via
electrospray positive ionization directly into an MDS SCIEX TripleTOF 5000 mass
specirometer with a source temperature of S60 °C, IonSpray voltage floating set to 5,000,
declustering potential of 80, and MS? collision energy set 1o 20. The samples were analyzed in
full scan mode with independent data acquisition triggered product 1ion scanning and mass
defect filtering enabled.

[0132] Using the methods described above, the following compounds were identified in
which ESI-MS m/z [M+H]TT for each of the compounds maiched the calculated value for the
exact mass of the neutral species to about 2 decimal places.

[0113] (S)y2-(4-oxobenzold 1,23 inazin-3{4H)}-y)-N-{1-{4-

{(triftuoromethoxy)phenyljethylacetamide

Exact mass calc’d for CiaHisFalN4QOs, 392.11.
[0114] (S2-(6-hydroxy-4-oxobenzoldif 1,23 {tniazin-3(4H)-y1)-N-{1-{4-

{(trifluoromethoxy)phenylhethyllacetamide
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Fxact mass cale’d for CisHisFaNaGs, 408 10
[0115]  (5)-2-{5-hydroxy-d-oxobenzold 1,2, 3 triazin-3 (4H)-y1}-N-{ 1-(4-

HO

(triftucromethoxy yphenyliethylacetamide

. L N o F
sent
N-;N Q -

Exact mass cale’d for CisdhisFaNaQys, 408 10
[0116] (S}-2-(7-hvdroxy-4-oxcbenzo{d{{ 1,2 3 Jtriazin-3(4H)-v1}-N-{1-{(4-

(triftuoromethoxy jphenyliethylacetamide

/d{N,\ErN\/ \)/ \F‘F
HO / M

Exact mass cale’d for CisHisFaDMNaOs, 408.10.
[0117] (5)-2-{8-hydroxy-4-oxobenzold1,2,3 lrtazin-3{(4H)-y1}-N-(1-(4-

(trifluoromethoxy phenyliethyljacetamide

1

Exact mass cale’d for CisHisFaMaOs, 408,10,
[ORE8]  (28,35,45,5R,68)3,4,5-inthydroxy-6-((4~0x0-3-(2-0oxo-2-{((5)}-1-(4-
{(triflupromethoxy jphenyljethvljaminolethyl -3, 4-dihvdrobenzofd}{ 1.2, 3 ftriazin-6-~

yhoxy tetrahydro-2H-pyran-2-carboxylic acid

O //E/O\f:i
M/\\r \i m F
Aj >
B

Fxact mass cale’d for CaaHasFaNaGio, 584 14,
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[ORE8]  (28.35,45,5R,6R)-3,4, 5-trihydroxy-6-{{4-0ox0-3-{2-0x0-2-({{S}- 1 -{4-
{(trifluoromethoxy phenvlethyllamineiethyl)-3 4-dihvdrobenzofd i 1,2, 3 Jtrazin-5-
yhoxyyetrahydro-ZH-pyran-2~carboxylic acid

OH

HO OH
HO U F

7 O
YOG o #
T2 o LT T

N s
Crrrh
/N';NO

Bxact mass cale’d for CaaHFiNaGro, 584 .14,

[0120] (28,3548,5R,6R)-3.4,5-trihydroxy-6-{{4-0x0-3-{2-0ox0-2-{{{ 5}- 1 -{4-
{trifluoromethoxy)phenyhiethvlamino)ethyly-3,4-dihydrobenzofd][ 1,2 3 {triazin-7-

yhoxy tetrahydro-2H-pyran-2-carboxylic acid

Exact mass calc’d for CoutasbaNaO, 584 .14,
f0I21)  (28,35,45,5R.65)-3 4, S-trihydroxy-6-{{4-ox0-3~{2-0x0-2-{{{ 5}~ 1 {4~
(nfluoromethoxy yphenyljethyvDaminolethyl -3 4-dihvdrobenzofdi[ 1,2, 3 irazin-8-

yhoxyyetrahydro-2H-pyran-2~carboxylic acid

N E
fﬁ\/i\\\)‘ F

HO
Exact mass cale™d for CaHanFaNaO, 584 .14,

(0322}  (8)-4-oxo-3-2-oxo-2-((1-(4-(trifluoromethoxy )phenyljethylyaminojethyl)-3 4~

dihydrobenzo{d}f1,2,3 iriazin-6-y1 hydrogen sulfate

OH
O__:é____.o O y E,,//‘\\ig/g\ F
3 qoo6
- N‘.’-—

Exact mass cale’d for CisHisFalNsG 5, 488.06.
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{(S)-4-0x0-3-{2-ox0-2-({ 1-(4-(trifluoromethoxy )phenylethyDamino)ethy1)-3,4-

{6123}
dihydrobenzoid{} 1,23 linazin-5-y1 hydrogen sulfate

(,: o

HOL
S O
N’Aj( :
A :

Exact mass calc’d tor CisHisFaNa(3+S, 488.06
~((1-{4-(trifluoromethoxy )phenylethyDaminojethy1}-3,4-

(01241  (8)-4-0x0-3-(2-0x0-2
dihydrobenzo{d}[1.2,3 triazin-7-y] hydrogen sulfate
o~ O F
=
1% Mo \i_ﬂ:
SO NN S N
A
(!) I Nf’ J
O:\i}ﬂfi)

O

Exact mass cale’d for CiatisFaNg(78, 488.06.
ox0-3-{2-ox0-2-(( 1-{4-(trifluocromethoxy jphenyDethyDaminojethy1)-3,4-

[6125]  (S)-4-

dihydrobenzo{d]1,2,3 ltriazin-8-y1 hvdrogen sulfate

Ny
N
GNoo F

Fxact mass cale’d for CrelisFaNe-81, 488 06
[0326] N5-(1-{{carboxymethyhamino}--oxo-3-((4-ox0-3-(2-0x0-2-{((S}-1-(4~
trifluoromethoxy)phenyDethyDaminodethyl)-3,4-dihvdrobenzo{d | 1,2,3 jtriazin-6-

NH, Lo
o\ﬂ)\/\\g,m\fkﬁ/\g/o;%

Y

Fﬂ\/@ et

Exact mass calce’d for CagbHzoFaN706S, 6971

yhythioypropan-2-yiglutamine
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(91271 NS-{1-((carboxymethyDamino}l-ox0-3-{{4-0x0-3~(2~0x0-2~{{{5)-1-(4~
{(trifluoromethoxy phenvlethyllamineiethyl)-3 4-dihvdrobenzofd i 1,2, 3 Jtrazin-5-

yhthioypropan-2-yhglutamine

RN
\jl\) \/)J\
o o =
Ho)\;"”\)}\\ '\r \f’ oH
A, "0

Fxact mass cale’d for CosHacFaNAQs8, 697 18,
[0128] N3-{1-{{carboxymethyDamino}-i-o%0-3-{{4-0%0-3-{ 2-0x0-2-{{{8}-1-{(4~
(triftucromethoxy phenyljethyDaminoyethyly-3,4-dihvdrobenzofd {1 1,2, 3 iriazin-7-

yhthiopropan-2-yglutamine

Q
i
N 2y -

[ H | v F
;ﬁ,?\s O P Ok}
N ! o

e

Zix

Hxact mass cale’d for CasHizolaN7eS, 697 18,
[0129] WNS-{1-{{carboxymethyDaminokt-oxe-3-({4-oxo-3-(2-0x0-2-{(8)-1-(4-
(trifluoromethoxyiphenylethylamino)ethyly-3 4-dihydrobenzofd}{ 1,2, 3 Jtriazin-8-

yvhihio)propan-2-yhighitamine

Exact mass cale’d for CosHaeFaNOs5, 69718,
[0130]  S-(4-0x0-3-(2-ox0-2-({(8)-1-(4-(rriflucromethoxy jphenyijethvamino)ethyl -3 4

dihydrobenzold}{ 1,2, 3}iriazin-6-yDcysteinyiglycine
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N \g’ \_! F?I H,.f \E//\//
/-J\Nc,i\’ G 3

Exact mass cale’d for CralnFaNa(sS, 568 14,
3-(2-oxo-2-(((8)-1-(4-(irithuoromethoxy )phenylethy yamino)ethyl)-3,4-

[0131]  S-(4-oxo-!
dihydrobenzoid}{ 1.2, 3 iriazin-S-yheysteinylglycine
N § O

3. V/\T/ OH

\f
Tl L

S~{4-0x0-3(2-0x0-2-{{{ 8} 1 -(4-(riflyoromethoxy phenyliethvDaminoethyl)-3 4~

e

{01321
fihydrobenzo[d}[ 1,2 3Hriazin-T-yDoysteinviglveine
¥, O
N G \/\\/N “OH
= /\/\f\e \j\T" i\\/’/ O

| H

&\j\ ji
Exact mass cale’d for CoaHisFaNaDeS, 568 14
~{2-0x0-2~-{{({ S}~ 1 -(4-(tnfluoromethoxy )phenylethy Daminoeethyi)-3 4~

[91331  S5-{4-ox0-3
dihydrobenzo{d}[1,2,3 Jrtazin-B-yicysteinylglycine
’\\

?(T(‘ ’\Em T
\f

Exact mass cale’d for CasHanFalNeQe8, 568 14
S~{4-ox0-3~(2-0x0-2-{{{S)-1 -{d-(tnifluoromethoxyphenylethyDaminojethyl)-3 4

{91341
dihydrobenzo{d][1,2,3}triazin-6-yl}cysteine
NH; ol ff”\ ’0\
HQ\]/L\/ S \/L\\\/
s \N;'«N -

Exact mass cale’d for CoHoeFNsOs8, 51111
3-{2-0x0-2-{{{S)- 1 -{4-(triflucromethoxy yphenylethy yaminolethyi }-3 4-

[0135] S-(4-ox0-3

dihydrobenzoid}f 1,2, 3 ltriazin-3-ylicysteine
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)

HG’U\tNHZ
YL /\r./i\\/O/

Exact mase cale’d for CaiHaeFaNsQss, 31111,
[0136] S-(4-0x0-3-(2-0x0-2-({(S)-1-(4-(triflucromethoxv phenyliethyyamino}ethyi)-3 4-
dihydrobenzo{d}{ 1,2, 3 Hriazin-7-ycysteine

O _F
~
H It \fF

N\/\\/

A\/\f/u [

Bxact mass cale’d for CaiboFaNsQOsS, S11.11.
(01371 S-{d-ox0-3-{2-0x0-2-{{{$)-1 -(4-(trifluoromethoxy phenvihethyDaminojethyl -3, 4-

dihydrobenzo{d}[1,2, 3 ltriazin-8-ylicysteine

F N
bR

F O
Exact mass cale’d for CoHaeFNsOsS, S11.11.
[0138] N-acetyl-S-(4-0x0-3-(2-0x0-2-({(8)~1~{4-

(trifluoromethoxy jphenyljethyljaminojethyly-3, 4-dihydrobenzo[d][1,2,3 {triazin-6-y1)cysteine

: @9 E?r’N H
F /&N}\,N\Er S,/\\:/N\n/f
BN (o 0 Sy P

Q77 OH
Exact mass cale’d for CasHnFiNsGeS, 55312
[013%] N-acetyl-8-(4-oxo-3-(2-oxo-2-(((8}-1-(4-

(triftuoromethoxy jphenylethy Damino)ethyl -3 4-dihydrobenzofd]{1,2,3 {triazin-5-vljeysteine
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s
= i © ?‘*}i\
- ; o H

71
N\\N,N\\/L\\E\E‘/ \@ = .
noUL

f:
Exact mass cale™d for CasHnFaNsGsS, 553.12.
[01408] N-acetyl-S-(4-0x0-3-{2-0x0-2-{ ({S)-1-{4-

(trifluoromethoxy)phenyhethyhaminoethyl)-3 4-dihydrobenzo[di[ 1,2 3 {tnazin-7-ycysteine

: O N';N\@/S’\x NJ\
: [ H
FoopTs NJ\/N\W/ e
F\J\‘ i H !\
NG o O
Exact mass cale’d for CasHnFiNsUeS, 55312,
(0141} Ne-aceiyl-8-{(4-0x0-3-{2-0x0-2~{{{5)~1~{4-

(trifluoromethoxy jphenyljethylamino)ethyly-3, 4-dihydrobenzo|d ] 1,2,3 {triazin-8-yl)cysteine

e TN
| It
N s’”\?’NT/
P N. =N /":\
F B Ve V¥ o7 o
F | P H
F/ Q, -~

Exact mass cale’d for CosHazFaNsGeS, 53312,
[0142] (S)-2-(6-mercapio-4-oxobenzoldi[ 1,23 namin-3{(4H}-y13-N-{1-{(4-

(triftuoromethoxy )phenyliethylDacetamide
O F
£
Hs\/\j\ a}\j\/@/ \:{55:
TSN Y
L\&.’;’}i\N»;N < =

Exact mass cale’d for CsHisFaMNaGsS, 424 08,
[0143] (8)-2-{S-mercapto-d-oxcbenzo[dif 1,23 Hriazin-3(4H)-vD-N-{1-{4-

(trifluoromethoxy)phenyhethyljacetamide

O E

sSHOO =

1w LU
NS

AN O F

Exact mass cale’d for CiathsFaN4(:8, 424 .08,
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08441  (S)-2-(T-mercapto-4-oxobenzoldif 1,23 trazin-3(4H -y D-N-{1-(4-

~ N\/E TF

Fxact mass cale’d for CisHisFsNaO:S, 424 08,
[0143]  (S)-2-(8-mercapto-4-oxobenzo[d i 1,2, 3 irazin-3{4H)-y)-N-(1 (4~

(trifluoromethoxy )phenybethylacetamide

/\\\\\

I N
\,-'N

g™ \\f,”;

(trifluoromethoxy yphenyhethyDacetamide
L F
=
H f \T<F

N s F

Exact mass cale’d for CiabhisFaNgQ:8, 424 .08,
[0146]  (S)-2-(6-(methylthio}-4-oxobenzol[d [ 1,2,3 Hiriazin-3(4H -y 1-N-(1-(4-

{(triftuoromethoxy phenylethylacetamide
e F
=
I N /'\\ N \\:

Exact mass cale’d for CroHhyFaN4O:8, 438,10,
[0147]  (S)-2-(S-(methyithio)-4-oxobenzo[df 1,2,3 Hrazin-3(4H)-v1)-N-(1-(4-

{trifluoromethoxyphenyhethyllacetamide

@ﬂwu“

[0148] (8)}-2-{7-(methylthi o}»éiwomt-bf:nzo{d}{ 1,23 irtazin-3(4H)-vD-N-(1 {4~

Q\m

~

{(trifluoromethoxy)phenyhethyhacetamide

\/CE

Exact mass cale’d for CioHrFaNa(3S, 43810
[0149] (5)-2-B-(methylthio)-4-oxebenzo[dif 1,2,3 Hnazin-3(4H}-v-N-(1-(4-

(trifluoromethoxy)phenylhethylacetamide
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Exact mass cale™d for CioHppFaN4O5S, 438 10,
[01506] Z2-(6-(methyisulfinvl}-4-oxobenzo[d}[1,2,3 Inazin-3(4H)-vD-N-{({8}-1-{4-
{rifluoromethoxy)pbenybethyacetamide
O L F
=
? 9 H /\lf e
S NN S F
| e 2N O F
Exact mass cale’d for Crobh FaN10:8, 454.09.
[0IS1] 2-(S-(methylsuifinyD-4-oxobenzo[d][ 1,23 nazio-3(4H)-yD-N~{({(5}-1-{4-

{triflnoromethoxy)phenyhethyllacetamide
e ,;,Q
I \/L\j \\I<F
Cffi\ e

Exact mass calc’d for CroHirF N4, 454 09,
{01521 Z2-(7-(methylsulfinvl}-4-oxobenzo[d][1,2,3 jtriazin-3(4H)-vD)-N-({8}-1-(4-

{trifluoromethoxy)phenybethyDacetamide

. o F
i T
\\% - \N:'—-N @
8]

Exact mass cale’d for CiroHimFaNa04 S, 45409,
[01583] 2-(3-(methyisuifinyl}-4-oxobenzo[d}[1,2,3 iriazin-3(4H)-y1)-N-{({8}-1-{4-
(trifluoromethoxyphenyhethyDacetamide

O -

O N‘“ =

*xij/\)b b

Exact mass cale’d for CooHFaNaQulR, 454.09.
[0184] (S)32-(6-(methyisulfonyl)-4-oxobenzo{d}{1,2,3 Hriazin-3(4H -y }-N-{1-{4-

(triftuoromethoxy jphenylethylacetamide
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Fxact mass cale’d for CioHi7FsNaOsS, 470.09.
[0185]  (5)-2-{5-(methylsulfonyh-4-oxobenzofd}{ 1,2, 3 krazin-3 (4 -y 13- N-( 1-{4-

(triftucromethoxy yphenyliethylacetamide

teg, 1
!\
\\//A\NN

Exact mass cale’d for CreHi7FaNaGsS, 470.09.
[8156] (5)-2-{7-(methvilsulfonyl}-4-oxobenzold}] 1,2, 3 nazin-3(4H-vD-N-{1-{4-~

(trifluoromethoxy jphenyliethylacetamide

G F
G - (yj/ \E<F
SN .NA\H/N\:,/«\\\J F
o\\ /(:” »_;E\if @] é
5 M
O

g W

Exact mass cale’d for CrabrFaNa(ss, 470.09.
[0187] (5)-2-(8-(methylsulfonyl)}-4-oxobenzofd]] 1,2,3 Hriazin-3(4H}-v1}-N-{ 1 -{4-

(triftuoromethoxy yphenyhethyDacetamide

\=—N

F ol H
F\/\i\ O/ ~

Exact mass cale’d for CioHpFiNaQsS, 470.09.
[0138] (S)2Z-ox0-3~{(4-0x0-3~(2-ox0-2-{{ 1 -{(4-(triflucromethoxy yphenyDethyamino)ethyl})-
3 d-dihydrobenzofd{] 1,2, 3 hirlazin-6-yithiopropanoic acid

O F
\ﬂ)\/ N ;W/ \I\F
\. -~ ‘v/
\(j)\ A\ﬂ/ :
P N z
Exact mass cale’d for CaHirFsNaOeS, 510,08,

[818%9]  (S)}2-0x0-3-{{4~-0x0-3-(Z~0ox0-2~-{{1-{4-(trifluoromethoxyphenyhethyvliaminoethy -
3 4-dihydrobenzo[d}{1,2,3 ltriazin-S-y)thio)propanoic acid
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Exact mass cale™d for CaiHrFaiNaQes, 510.08,
[0166]  (S)-2-0x0-3-({4-0%0-3-(2-0x0-2~{{ 1 -{d-(trifluoromethoxy iphenyiethyl jaminoethyl}-
3 4-dihydrobenzof[d]{ 1,2, 3 firiazin-7-yDithioypropanoic acid

Ao [sen: S

Exact mass cale’d for CorHsFaNaQes, 510.08,
j0161]  (S)-2-ox0-3-{{4-0x0-3-(2-ox0-2-{( 1-{4-(trifluoromethoxy yphenyhethyijamino)ethy}-
3 4-dihydrobenzof[d}{1,2, 3 iriazin-8-ythioypropanoic acid

SO

Exact mass calc’d for CorHirFaNsQGeS, 510.08.
[0162] (SIN-{I-{2-hvdroxy-4-(iriflucromethoxy jphenyDethyh)-2-(4-

oxobenzofd]{1,2,3]triazin-3(4H)-yvljacetamide
HOw o O F
§ T
YUY
=N O =

Bxact mass calc’d for CralHisFaNaO4, 408,10,
[0163]  (8)-N-(1-{3-hydroxy-4-(tritlucromethoxy jphenyethyl}-2-(4-

oxobenzoldi{1,2,3 triazin-3{(4H)-vhacetamide

O L F
N O
fNaN O =
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Exact mass cale’d for CirblisFaNaQs, 408 10,
01641 (R)y-N-(2-hydroxy-1-{4-(triflucromethoxy jphenvi jethyl}-2-{4-

oxobenzold}{ 1,23 iriazin-3(4H)-vhacetamide

Qi N,:\,OH

Eixact mass caic’d for CisHisFaNaQOs, 408 10
[0165] N-(1-hydroxy-1-{d-(ritfluoromethoxy yphenyDethyl-2-(d-oxobenzo{d}{1,2,3 Jtrazin-

3{4H)-yhacetamide
O/ ‘T<;:
N’ﬁr 7on

Exact mass cale’d for CisthisFaNg(4, 408 10
[0166] (25.35,45,5R,658})-3 4, 5trihydroxy-0-(5-((8}-1-(2-(4-oxcbenzo[d}[ 1,2, 3 Jtriazin-3{4H)-

vhacetamido)ethyl)-2-(trifluoromethoxy )phenoxy ftetrahydro-2H-pyran-2-carboxylic acid

. O
e N . .

[ t[ Y 9
AN O F HO

Exact mass cale’d for CoaHosFaMNaGio, 584 .14,
[0167] (285,35,45,5R,6R)-3,4,5-trihydroxy-6-{2-(($)3-1-(2-(4-oxobenzo[di[ 1,2,3 Jtriazin-3(4H)-

yhacetamidoethyl)-S-(trifluoromethoxy )phenoxy etrahydro-2H-pyran-2-carboxylic acid

o OH
HO/Q,,‘_/H;:OH
O
OH
O OF
9 H U e
S g N F
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Exact mass cale’d for CoalaaFaNaGho, 584 14,

[OI68] (25,385,455 6R)-3 .4 5-trihydroxy-6-({85)-1-(2-{4-oxobenzoid | 1,2,3 ltriazin-3(4H}-
yvhacetamido)-1-{(4-(trifluoromethoxy yphenvijethoxy etrahydro-2H-pyran-2-carboxylic acid,
exact mass 584137 calc’d for CaaHzsFsMNaOo, corresponding to:

F
K

O
s NV)LE\; O)d ‘:,DH
O H OH

Exact mass cale’d for CasdhsFalNgQio, 58414,
{0169 (2R,3R 4R, 58,6534, S-trihydroxy-6-{(R}-2-(2-{4-oxobenzo{d}{ 1,2, 3 }triazin-3{4H)-

vhacetamido)-2-(4-(triflucromethoxy jphenyi jethoxy etrahy dro-2H-pyran-2-carboxylic acid
o
AT
o” TF

o ©

(\\:E N0 o)
s i :
4
O

i |

HO Y OH
OH
Exact mass cale’d tor CaaHoasFaNaQOio, 584 14
[0176] 2-(4-oxcbenzofd]{1,2,3Mriazin-3{4H)-vDacetamide
O

1 S E?l/\ﬂ,N}-*:
o

Exact mass cale’d for CollsNGGe, 204 .06,

0171} 2-(4-oxcbenzofdi{1.2, 3 ltriazin-3{4H}-vl}acetic acid

O
j\ OH
SN
e N»;N G

Hxact mass cale’d for Coltiy N33, 20505

01721 (S)3-2-hydroxy-N-{1-{(4-(trifluoromethoxyphenylicthyDacctamide
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Exact mass cale’d for CulinpFaNGs, 263.08.

0173]  (8)-Z-oxo-2-((1-{4-(iriflucromethoxyphenvijethvDaminolacetic acid

= O
. %\IANJKW,OH
Fod
F>\O/(\\“/ ‘ H &

Bxact mass cale’d for CnHwFaNO4, 277 06,
[0374]  (S)-N-(1-(4-(trifluoromethoxy)phenyhethyl-1,2 3-oxadiazol-5-amine

B o \‘N
S E/L\\/
>J\ S

F (S
Exact mass cale’d for CutheFaNsO2, 273.07.
[0178] The preparations below were carried out in appropriate vessels and were typically
stirred. Where indicated, products of certain preparations and examples are purified by magss-
iriggered HPLC. Where indicated products of the preparations and examples were purified by
the following methods: HPLC Method A Pump: Shimadzu LC-84; UV/Vis: SPD-20A;
Software: LCsclution. A Phenomenex Gemini® C18, § ym, 1D 30x100 mm column was used
and eluted with gradients of ACN {containing 0.035% TFA) and water {containing 0.005%
TFA). A 10% to 100% ACN gradient was used unless otherwise indicated. SFC purification:
Multigrarm I Berger SFC, ChiralPak AD-H (5 pm, 21150 mm) coluron was used and eluted
with gradients of liquid CO; and isopropanol. After isolation by chromatography, the solvent
was removed and the product was obtained by evaporating product containing fractions {e.g

GeneVac™) rotary evaporator, evacuated flask, lvophilization, etc.

Synthetic Example §
Prepararion of (S)-2-(6-{methylthioj-d-oxobenzofd{f {, 2,3 [triazin-3(4H )=y D-N-{ I-{4-

ftriffuoromethoxyiphenvijethyilaceiomide

O F
=
P SN A S AV aE N
TN Te
:‘;}"\N’,N O
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Step 1: (8)-2~(6-bromo-4-oxobenzo|d 1,23 triazin-3{4FH)-v}-N-(1 -{4-
{trifluoromethoxy)phenyhethyDacetanmude

[0176] 1o avial containing 2~(6-bromo-4-oxobenzo{d}i 1,2,3 triazin-3(4H)}-yhacetic acid
(420mg, 1 479 mmol), HOBt (316 mg, 1.774 mmol), and EDBC (368 mg, 1.922 mmol) was
added DMF (2957 ul.). After stirring at R'T for § minutes, {5)3-1-{(4-
{trifluoromethoxy)phenyllethan-1-amine, HC1 (836 mg, 2.218 mmol) and iPoEIN (1290 ul,
739 mmol} were added. The reaction mixture was stirred at RT for 1 hour, then water was
added and the white solid was filiered. The resulting crude material was dissolved in CH2Cl:
and purified via ISCO automated purification system, eluting with a gradient of 0-20% MeOH
m DCM. The collected fractions were combined and solvent was removed via rotary
evaporation at 35 °C. The resulting mixture was dried in vacuo to give the title compound as a
white solid (454 mg, 65%:).

Step 20 {Si-2-(6-{methylthio)-4-oxobenzold i 1.2, 3 tnazin-3(4H}-v1}-N-(1 {4~
(trifluoromethoxy)phenybethyDacetamide

{01771 Toavial was added (8)-2-{6-bromo-4-oxobenzo{dii1,2,3 razin-3(4H -y - N-{1-(4-
(triftuoromethoxy phenyljethy Dacetamide (200 mg, €.424 mmol), copper(il} suifate (3 mg,
0.021 mmaol), cesium carbonate (691 mg, 2.122 mmol} and DMSO (2.1 mL} and then ethane-
1,2-dithiol (71 pd., 0.84%9 mmol). The vial was heated at 20 °C for | hour. Thiol formation was
complete by UPLC so added solution of iodomethane (80 ul, 1.273 mmeol) in T mL DMF. The
solution was stirred at R'T for 16 hours. The resulting crude matenial was diluted in DMF,
filtered through a hydrophilic PTFE .45 pom filter (Milhpore Millex-LOCR) and purified via
HPLC Method A. The collected fractions were combined and solvent was removed via rotary
evaporation at 45 °C. The resulting mixture was dried in vacuo to afford the title compound as a
white solid {100 mg, 53%). 'H NMR (400 MHz, DMSO-ds) § ppm 1.41 (d, I=7.0 Hz, 3 H),
2.66 (s, 3 H), 4.99 (1, I=7.3 Hz, 1 H), 507 (s, 2 H), 7.31 - 7.36 (m, 2 H), 7.45 - 7.50 {m. 2 H),
7.89-799 (m, 2H), 812(d, I=8.5 Hz, 1 H), 8.81 (d, }=8.0 Hz, 1 H}; ESI-MS m/z [M+HT

4391,
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Synthetic Example 2
Freparation of 2-(6-fmethyisulfinyii-4-oxcbenzofdif i, 2,3 jiriazin-3(4H }-yi)-N-((§)- 1 -(4-

(frifluoromethoxyiphenyieihyijacetamide
O F
f/
E M R T T
- S ~ Ry
T
\.;;’" NGN 0

101781 Toa RT solution of {S)-2-(6-{methylthio)-4-oxobenzofd}] 1,2, 3 riazin-3(4H)-y1)}-N-
(1-(d-(mifluoromethoxy yphenylethyDacetaroide (15 mog, 0.034 mmol) io CH2Cl2 (170 pLly was
added mCPBA (5.9 mg, 0.034 mmol). The reaction was stirred at RT for 30 minutes. The
resulting crude matenial was diluted in DMF, filtered through a bydrophilic PTFE 0.45 pm filter
{Millipore Millex-LCR} and purified via HPLC Method A. The collected fractions were
combined and solvent was removed via rotary evaporation at 45°C. The resulting mixture was
dried in vacuo to provide the title compound as a white solid (6.1 mg, 39%). 'H NMR (400
MHz, DMSO-ds) 8 ppm 1.42 (d, J=7.0 Hz, 3 H), 2.89 (s, 3 H), 499 (t, }=7.2 Hz, | H), 5.13 (5. 2
H), 7.34 (d, 3=7.8 Hz, 2 H), 7.45 - 7.50 (m, 2 H), §.35 - 8.39 (m, 1 H), 8.40 - 8.45 (m, 1 H),
8.54 (dd, 7=1.9, 1.1 Hz, 1 H), 8.84 (d, J=8.0 Hz, 1 H), ESI-MS m/z [M+H]" 455.1.

Synthetic Example 3
Preparation of (8§1-2-(6-(methyisulfonyvii-d-oxobenzofdif 1,2 3 firiazin-3(4H )~y l}-N-( I (4~
(iriffuoromethoxylphenylleibvilaceiamide
~ & o -~
~ fp ? H ! ‘ \T\ F

G SON

/‘/i ‘:‘»E\!‘i Q
M\N

[8179] Toa R7T solution of (83-2-(0-(methylthio)-4-oxobenzofd]{1,2.3}irazin-3{(4H}-v)-N-
{(1-{4-riflucromethoxy iphenyljethyvhacetamide (15 mg, 0.034 mmol) in CHaCl (170 pl) was
added mCPBA {12 mg, 0.068 mmol}. The reaction was stirred at RT for 1 hour. The resulting
crude material was diluted in DMF, filtered through a hydrophilic PYFE 0.45 pm filter
(Milhipore Millex-LCR) and punified via HPLC Method A, The collecied fractions were
combined and solvent was removed via rotary evaporation at 45°C. The resulting mixture was
dried in vacuo to provide the title compound as a white solid (2.9 mg, 62%). THNMR (400
MHz, DMSO-de) S ppm 142 {(d, J=70Hz, 3 HL 341 (5,3 HL495-505(m, 1 H)L, 5.15(5, 2
HD), 7.31 - 7.37 {m, 2 H), 7.45 - 7.50 {m, 2 H), 8.47 - 8.52 {m, 1 H), 8.55 - 8.60 (m, 1 H), 8.70
(d, F=1.5 Hz, 1 F), 885 (d, J=73 Hz, 1 H); ESEMS m/z [M+H] 4711,
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Synthetic Example 4
Freparation of N-acetyl-S-{4-oxo-3-(2-0x0-2~({{5)~{ (4~

(wiftuoromethaoxy)phenyiethyllaminojethy)-3, 4-dilyvdroberzofdif i, 2, 3 ftriczin-6-y{lcysteine

&
L\/ N. j\/\L g f\/

. L\ﬁ
Step 11 (8)-2-(6-mercapto-d-oxobenzo[dji 1,2 3 friazin-3( 4H)myl)mNn('i -{(4-
{trifluoromethoxy)phenyhethylacetamide
[0180] Toa vial was added (8)-2-{¢-bromo-d-oxobenzo[d[1 2.3 rnazin-3(4H -y )-N-(1-{4-
(triftuoromethoxy iphenyhethyDacetamide (100 mg, 0 212 mmol}, copper(dl) sulfate (2 mg,
10.61 pmol), cesium carbonate (346 mg, 1.061 mmol} and DMSO (1.1 mL} and then ethane-
1.2-dithiol (36 ul, 0.424 munol}. The vial was heated at 90 °C for 1 hour, then poured into 1 M
HCL, extracted with EtOAc (2 x 10 mL), washed with water (2 x 20 mL)}, dred over MgSQa,
filtered and concentrated to vield the title compound as a yellow solid, which was used without
further purification.
Step 20 N-acetyl-S-{4-0x0-3-(2-ox0-2-({{5)~ 1 -(4-{trflucromethoxy jphenviethyDaminojethyi)-
3 4-dihydrobenzo{d}]1,2,3 triazin-6-ylicysteine
[0181] Toa solution of (8)-2-(0-mercapto-4-oxobenzofdi{ 1.2, 3 ftriazin-34dH -y D-N-(1 -(4-
(trifluoromethoxy jphenylilethyhacetamide {20 mg, 0.047 mmol) and 2-acetamidoacrviic acid {6
mg, 0.043 mmol) in dioxane (36 pl) was added 2 drops of piperidine. The reaction nuxture was
heated at reflux for 2 hours. The resulting crude material was diluted in DME, filtered through a
hydrophilic PTFE 0.45 pm filter (Millipore Millex-LCR) and purified via HPFLC Method A.
The collected fractions were combined and solvent was removed via rotary evaporation at

45°C. The resulting mixture was dried in vacuo to provide the title compound as a white solid
(8.5 mg, 36%). 'H NMR (400 MHz, DMSO-ds} S ppm 1.41(d, J=72 He, 3 D), 1.82(d, =17

7 3H),334-343(m, 2H),359-36%9(m, 1H), 499, J=74Hz 1H), 507 (s, 2H), 734
(4, 7=8. 4 Tz, 2T1), 7.47 (d, 7=8 8 Hz, 2 T1), 7.96 - §.04 {m, 2 1), .08 - 8.15 (m, | TT), 8.82 (4,
=79 Hz, 1 H); ESE-MS m/z [M+HT 554 1.

Synthetic Example 8
Preparation of (28,35,45,5R,68)-3,4, 5-tr iflivdroxy~6-((4=0x0-3~{ Z-0x0=2~({ {5}~ { ~ {4~
(triflucromethoxylphenylethyllaminojethyl)-3, 4-dilyydrobenzofdif i, 2,3 ftriazin-6-

vijoxyjtetrahydro-2 H-pyran-2-carboxylic acid (Compound B)
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[0182] To a solution of (258,38 48 5R 65)-2-(methoxycarbony}-6-({4-0x0-3-{2-ox0-2-{(({8)-1-
{(4-(trifluoromethoxy )phenyhethyDamino)ethyl)-3 4-dihydrobenzoid || 1,2, 3 ftriazin-6-
yhoxyitetrahydro-2H-pyran-3,4,5-triyi triacetate (155 mg, 0.214 mmol} in methano!l (3 mL)
was added 1.0 M ag. lithium hydrexide solution (1.070 mi, 1.070 mmol). The solution stirred at
20 °C for 1.5 hours and then the reaction was quenched with acetic acid {(0.037 mb, 3.642
mmol). The reaction mixture {white slurry) was diluted with acetonitrile (1.5 mL) and water
(1.5 mL) to dissolve all solids. Acetic acid (0.037 ml, 0.642 mmol) was added to give a solution
with pH o, which was subsequently filtered thought a syringe filter, rinsed with ACN/water, and
purified by preparative HPLC (ACN/water, basic mode) to give the title compound as a white
solid (57 mg, 46%) "H NMR (400 MHz, 1:1 deuterium oxide/CD:CN) & ppm 1,94 {d, I=7 06
He, 3HY399 -4 16(m, 3 437(d, =035 Hz, 1 H)S46-552(m, 1 F})552-5359(mn, 1 H)
561 -5068{(m, THYS 73 (d I=724He 1 H}7.77(d, =825 Hz, 2 H} 703 {d, J=8.62 Hz 2 H}
R24-833 (m, 2H8.67 (4, =8 80 Hz, | H); ESI-MS m/z [M-+H] 385

Synthetic Example &
Freparation of (25,35, 48 53R, 681-2-fmethoxvear bory b -6-((4-oxa-3-{ 2-oxo-2-{({8)- ] -{4~
(triffuoromerhoxyphenyDethyllaminojerhy -3, 4-dilydrobenzofd]f 1, 2, 3 firiazin-6-

viloxyitetrahydro-2H-pyran-3,4, 5-trivi triacetote

O F
Y
N{,N O -

(01831 A mixture of (8)-2-(6-hydroxy-4-oxobenzoid]] 1,2, 3 friazin-3(4H -y 13- N-{(1-(4-
{trifluoromethoxyiphenyl)ethylacetamide (54 mg, 0.132 mmol}, (2R,3R 48,55,68}-2-bromo-6-
{methoxycarbonylietrahydro-2H-pyran-3,4,5-triyl triacetaie (03 0 myg, 0.159 mmol) and silver
(I} oxade (83 mg, 0.357 mmol} in anhydrous ACN (1 mL) was stirred in the dark at 20 °C for §
hours. LCMS showed about 30% conversion. The mixiture was filtered through a targe syringe
filter, rinsed with acetoniirile and methanol, and purified by preparative HPLC (10-100%

acetomtrile/water under basic mode} to give the title compound as a white solid (35 mg, 37%).

CA 03177117 2022-10-27



WO 2021/224680 PCT/1B2021/000304
43

I NMR (400 Mz, DMSO-ds) 8 ppm 1.40 (d, J=6.97 Hz, 3 1) 1.98 - 2.08 (m, 9 1) 3.62 (s, 3
H) 4.83 (d, 7=9.81 Hz, 1 H})4.98 (quin, J=7.13 Hz, 1 H) 5.06 (s, 2 H) 5.12 (t, }=9.67 Hz, | H)
5.19 (dd, 1=9.63, 7.70 Hz, T H) 5.45 - 5.55 (m, 1 H) 6.04 (d, J=7.70 Hz, 1 H) 7.33 (d, }=8.34
Hz, 2 H) 7.46 (d, §=8.71 Hz, 2 H) 7.70 (dd, J=8.90,2.75 Hz, 1 H) 7.74 (d, }=2.75 Hz, 1 H) 8.24
(d, J=8.89 Hz, 1 H) 8.81 {d. J=7.70 Hz, 1 H): ESI-MS m/z [M+H]" 725.

Symthetic Example 7
Freparaiion of (S5)-2-~(6-bydroxy-4-oxobenzof{dif 1 2,3 firiazirn-3(4H }-y{-N-{ { -{4~
{friffuoromethoxyiphenvilethyliaceiomide

o O F
oy
RN N"LN G

[01841 To a solution of 2-{(é-hydroxy-4-oxobenzofd][1,2,3 iriazin-3(4H)-yDacetic acid (4.0 g,

18.0% mmol), (S3-1-{4-(trifluoromethoxyiphenyDethan-1-amine hydrochloride (5,24 g, 21.70
mmol), HOBt {1385 g, 2.04 mmol) and EDC (5.20 g, 27.1 mmol) in BMF (32 ml) was added
Hanig's base (6.32 mL, 36.2 mmol}. The solution was stirred at 20 °C for 18 hours, then diluted
with isopropyl acetate {400 ml} and washed with saturated ammonium chioride {400 mlL)},
water {400 mL), and brine (400 mL}. A precipitate was collected via filtration before separating
the final layers. The solid phase was dried under vacuum for 1 hour to give a first batch of the
title compound as an off-white solid (2.768 g}

[0185]  The filtrate was separated and the organic layer was dried over magnesium sulfate,
concentrated onto Celite® and purified on a 120 g silica gel column, eluting with a gradient of 0
to 100% ethyl acetate in heptane The solids were transferred from the flask by slurrying io
heptane and diethyl ether, then collected by vacuum filiration and dried under vacuum to give a
second batch of the title compound (3.45 g) as a white solid (total vield 6.22 g, 84%). 'H NMR
(400 MHz, DMSO-ds) § ppm 1.40 (d, J=6.97 Hz, 3 H)4.97 (1, }=7.24 Hz, 1 H) 5.01 (s, 2 H)
733(d,1=834Hz 2H) 741 -754 (m, 4 H)808(d, J=871 Hz, L H)879(d, J=770Hz, 1 H)
11.10 (br g, 1 H), ESI-MS m/z [M+H]™ 409,
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Synthetic Example 8

Preparcation of 2-(6-hydroxy-d-oxobenzojdfi i 2, 3jiriazin-3(4H)-viiacetic acid

[0E86]  Toa solution of 6-hydroxy-2FH-benzofd | 1,3 joxazine-2 4(11)-dione (3.0 g, 50.2
mmol) and glvcine {(4.15 g, 55.3 mmol) in water (100 mL) was added triethylamine (7. 70 mL,
553 mmol}). The reaction mixture was stirred at 40°C for 4 hours. The slurry was cooled to 20
°C. Concentrated HC {ag) {25.1 mL, 301 mmol) was added dropwise (violent bubbling
occurred with first drops) and sodium nitrite (4.33 g, 62.8 mmol) was added portion-wise
{bubbling occurred upon addition) and the mixture was stirred at 20 °C for 3 days. The solids
were collected by vacuum filtration, rinsed with water and dried under high vacuum to give the
title compound as a tan solid (9.512 g, 86%). 'H NMR (400 MHz, DMSIO-ds) & ppm 5.07 (s, 2
Hy743-755(m, 2H)811{(d, J=871Hz, 1 Hy11.17(s, 1 H} 1290 - 13.62 (m, 1 H); ESI-MS
m/z [M+HT" 222.

Synthetic Example 9
Preporation of 6-hvdroxy-2H-berzofd}f 1, 3joxazine-2,4(1 H}-dione

0
F N /‘L\\,o
H

[6187] A solution of 2-amino-S-hydroxybenzoic acid (9.5 g, 62.0 mmol) and triphosgene
(19.60 g, 66.1 mmol) in THF (270 mL) was heated at 70 °C for 5 hours and then cooled to 20
°C. The sohid phase was collected by vacuum filtration and rinsed with heptane to give the title
compound as a gray solid (9.072 g, 82%). "H NMR {400 MHz, DMSC-de) & ppm 7.03 (d,
825 H, TH}7.15-7.27 (m, 2H) 983 (s, 1 H) 11.47 (5, | H), ESI-MS m/z [M+H]" 180,

Biclogical Example 1

Bife Salt Export Pump (BSEP; and Multidrug Resistance-associaied Protein (MRE) {nhibiiion
by (28,3545, 5R,658)-3,4, 517 ilyidr oxy=-6-( {(4-0x0=3{ 2-0x0-2~{({8)- 1 -(4-
(iriffuoromethoxy)phernyljeihy)aminojethyii-3, d-dihvdrobenzofdifi, 2,3 jtriazin-6-
vioxyjtetralvdro-2H-pyran-2-carboxylic acid (Compound B)
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{0182] Inhibition of BSEP {dog and human)} and MRPZ2 (dog and human) by Compound A
and Compound B were tested in membrane vesicles. Compound B inhibited dog MRP2 with an
1Cs0 value of 1.80 uM. Human MRP2 was also inhibited (1Cso = 83.0 uM). BSEP inhibition

was not identitied in this assay.

Fable 1.
ICs0 {ubd)

BSEP MRP2 MRP3 MR P4
Compound | Rat Dog Human Rat Dog Human | Human Human
A >200 723 >2060 =200 >200 >200 >200 >206
B N/A >200 =200 N/A 1.8 83 N/A N/A
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What is claimed 1s:

i. A compound of formula i

or a pharmaceutically acceptable salt thergof, wherein:

each R is independently chosen from -OH, -OSOsH, -O-glucuronide, -SH, a -S{O)YCi-
Cs alkyl group, a -S{(ORCi-Cs alkyl group, a -8C1-Ce alkyl group, a -SCi-Cs alkyl-NHC{OC-
Cs alloyl group, an amino acid, and a peptide, wherein each hydrogen atom in a Ci1-Coe alloyl
group is optionally replaced by OH, oxo, -COuH, -O-glucuronide, -NHz, a -NHC{G3C1-Cs alkyl
group, or ~a N{HY1-Co alkyl-CO2H group;

R is H, -OH, or -O-glucuronide,

R is a €1-Cs alkyl group optionally substituted with -OH, oxo, -O-glucuronide, -NHa,
an ~-WNHC{OYC:-Ce alkyl group, or -NHCH:COOH,

gach R" is independently -OH or -O-glucuronide;

1t 15 an integer from 0 o0 4; and

mis an integer from ¢ to 4;
provided that:

{a)nis at least 1,

{bymisatleast 1,

{c) R? is not H, and/or

{d} R’ is substituted.

2. The compound or pharmaceutically acceptable salt thereof according to claim 1,

wherein R? is H.

3. The compound or pharmaceutically acceptable salt thereof according to claim 2,

wherein R’ is methyl.

CA 03177117 2022-10-27



WO 2021/224680 PCT/1B2021/000304
47

4, The compound or pharmaceutically acceptable salt thereof according to claim 3,

wherein m is 0.

5. The compound or pharmaceutically acceptable salt thereot according to claim 4,

wheretonis 1.

G, The compound or pharmaceutically acceptable salt thereof according to claim §,

wherein R is at C-1.

7. The compound or pharmaceutically acceptable salt thereot according to claim 5,

wherein R is at C-2.

8. The compound or pharmaceuticaliy acceptable salt thereof according to claim 5,

wherein Rt is at -3,

9. The compound or pharmaceutically acceptable salt thereof according to claim S,

whersin RY g at C-4,

10. The compound or pharmaceutically acceptable salt thereof according to claim 3,

whereinnis 2.

i1 The compound or pharmaceutically acceptable salt thereof according to claim 4,

wherein RY is an amino acid.

12. The compound or pharmaceutically acceptable salt thereof according to claim 11,

wherein the amino actd 1s cysteine.

13. The compound or pharmaceutically acceptable salt thereof according to claim 12,

wherein the cvsteine is attached through the side cham thiol

i4. The compound or pharmaceutically acceptable salt thereof according to claim 13,

wherein the amino acid 1s N-terminally acetvlated.
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15, The compound or pharmaceutically acceptable salt thereof according to claim 4,

wherein R’ is a peptide.

16 The compound or pharmaceutically acceptable salt thereot according to claim 15,

wheretn the peptide comprises a cysteine.

17. The compound or pharmaceutically acceptable salt thereof according to claim 15,

whersin the peptide is attached through the side chain thiol of the cysteine.

18. The compound or pharmaceutically acceptable salt thereot according to claim 16,

wherein the peptide is 2-0 residues in length.

19, The compound or pharmaceutically acceptable salt thereof according to claim 18,

wherein the peptide 1s N-terminally acetylated.

20, The compound or pharmaceutically acceptable salt thereof according to claim 1,

whereinn 1s 0.

21. The compound or pharmaceutically acceptable salt thereof according to claim 20,

wherein m is an integer from 1 to 4.

232 The compound or pharmaceutically acceptable salt thereof according to claim 21

wherein R% is H.

23. The compound or pharmaceutically acceptable salt thereof according to claim 22,

whersin R7 is methyl.

24. The compound or pharmaceutically acceptable salt thereof according to claim 23,

whereinm is 1.

25, The compound or pharmaceutically acceptable salt thereof according to claim 24,

wherein R? is tocated at C-5.
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26. The compound or pharmaceutically acceptable salt thereof according to clairn 24,

wherein RY is located at C-6.

27. The compound or pharmaceutically acceptable salt thereof according to claim 24,

wheretn R? 15 located at C-7.

28. The compound or pharmaceutically acceptable salt thereof according to claim 24,

wherein R? is located at C-8.

29, The compound or pharmaceutically acceptable salt thereot according to claim 20,

wherein m is 0.

30. The compound or pharmaceutically acceptable salt thereof according to claim 29,

wherein R?is

31. The compound or pharmaceutically acceptable salt thereof according to claim 30,
wherain R? is substituted with -OH, oxo, -O-glucuronide, -NHa, a -NHC(OYC1-Cs alkyi group,
or -NHCHCOOH.

32 The compound or pharmaceutically acceptable salt thereof according to claim 29,

wherein R’ is methyl.

33, The compound or pharmaceutically acceptable salt thereof according to claim 32,

wherein R” is ~OH or -O-glucuronide.

34, A compound of formula [
ot O F
=] t ]<F
SN F
26
11,

or a pharmaceutically acceptable salt thereof, wherein:
R” and R® are independently chosen from Ci-Cs alkyl, -NH-C1-Cs alkyl, -NH-aryl, and -
WH-heteroaryl groups, wherein each hydrogen atom in a C:1-Cs alkyl group is optionally

replaced by -OH, oxo, or -COzH.
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35, The compound or pharmaceutically acceptable salt thersof according to claim 34,

wherein R® is methyl.

36. The compound or pharmaceutically acceptable salt thereof according to claim 35,

wherein R®is a ~NH-Ci-Cs alkyl group.
37 The compound or pharmaceutically acceptable salt thereof according to claim 36,
wherein R® is —-NH-ethyl, and wherein at least one hydrogen atom in ethyl is replaced by -OH,

oxo, or -CO2H.

38, The compound or pharmaceutically acceptable salt thereof according to claim 35,

wherein R® is -NH(1.2.3-oxadiazole).

39. A compound of formula il

1,

or a pharmaceutically acceptable salt thereof, wherein:
R’ is g C1-Cs alkyl group, wherein each hydrogen atom in the Ci-Ce alkyl group is

optionally replaced by ~OH, oxo, ~-CO:zH, or -NHp;

provided that the compound is not N

40. The compound or pharmaceutically acceptable salt thereof according to claim 39,
wherein R’ is ethyl, wherein at least one hydrogen atom in ethyl is replaced by -OH, oxo, -

CO2H, or -NHa2.
41. A compound selected front

{S3-2-{6~hydroxy-d-oxobenzo[dll 1,23 #riazin-3(4H -y 3-N-( 1 -(4-

{trifluoromethoxy)phenyljethylyacetamide;
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{53-2~(5~hydroxy~4~-oxobenzo{dil1.2,3 knazin-3(4H -y - N-(1-(4-
{(trifluoromethoxy phenyllethyl}acetamide;

{(5}-2-{7-hydroxy-4-oxobenzo[d}i 1,2, 3 irtazin-3(4H)-v1)-N-(1-(4~
{trifluoromethoxy jphenyllethyljacetamide;

{53-2~(&-hydroxy~4-oxobenzo{di1.2,3 knazin-3(4H -y - N-(3-(4-
{trifluoromethoxy phenylethyllacetamide;

{25.35,45,5R,653-3 4, 5-trihydroxy -0-{{4-ox0-3-(2~-oxo-2-{({({(5)-1 (4~
(triftuoromethoxy yphenyliethyJaminojethyl-3 4-dihydrobenzoldi{ 1,2,3 ftriazin-6-
ylyoxy ftetrahydro-2H-pyran-2-carboxylic acid;

{285,35,458 SR 6R}-3 .4, 5-trihydroxy-0~-{(4-0x0-3~(2-0x0-2~{{{8)}-1-(4-
{(triffuoromethoxy phenylethyDaminojethyl)-3 4-dihvdrobenzofd 1 1,2, 3 Jtriazin-5-
yhoxyYetrahydro-2H-pyran-2-carboxylic acid;

(28,35.48,5R.6R 3.4, 5-trihy droxy -6-((4-0x0-3~(2-0x0-2-({({S )-1-(4~
{(trifluoromethoxyphenylethyDaminoethyl)-3 4-dihydrobenzo[d 1,2, 3 Jtriazin-7-
yhoxy itetrahydro-2H-pyran-Z-carboxylic acid;

{25,35,45,5R,065)-3 4, 5-trihydroxy -6-{{(4-0x0-3~(2~-0x0-2-{{({5)-1 (4~
(triftuoromethoxy yphenyliethyJaminojethyl -3 4-dihydrobenzofdi{1,2,3 {triazin-8~
yhoxy ytetrahydro-2H-pyran-2-carboxylic acid;

{8)-4-0xo-3-Z-oxo-2-((1 -{(4-(wifluoromethoxy)phenyDethyDamino)ethyi)-3,4-
dihydrobenzof[d}[ 1,2, 3Hriarin-6-y1 hydrogen sulfate;

{(5)-4-0x0-3+2-ox0-2-((} -(4-(triflucromethoxy ypheny DethyDaminoethyi-3 ,4-
dihydrobenzo{d}{1,2,3 Itriazin-5-vl hydrogen sulfate;

{S)-4-oxo-3-Z~oxo-2-{{ I -{(4-{trifluoromethoxy phenyDethyDaminoethyi)-3,4-
dihydrobenzold}f 1,2, 3 krazin-7-v1 hydrogen sulfate;

{(8)-4-ox0-3~(2-0x0-2-(( -(4-(tntflucromethoxy )phenyDethyDaminodethy -3 ,4-
dihydrobenzold]}] 1,2, 3 jirtazin~-8-yi hydrogen sulfate;

NS-{1-({carboxymethylJamino}- 1 -ox0-3-{{4-0x0-3-(2-0x0-2-({({85)- 1 -{(4-
{trifluoromethoxy yphenylethyDaminojethyl)-3 4-dihvdrobenzofd 1,2, 3 Jtriazin-6-
yvhthioypropan-2-yliglutamine;

N5-{1-({cartboxymethyDamino)-1-ox0-3-{{4-ox0-3~{2-ox0-2-{{({S )~ 1 -{4~
(trifluoromethoxy jphenylicthyllamino)ethyy-3, 4-dihydrobenzofdi{ 1,2,3 {triazin-5-

yiyhiopropan-2-ylighutamine,

CA 03177117 2022-10-27



WO 2021/224680 PCT/1B2021/000304
52

NS-(1-{{carboxymethyDamino)-1-ox0-3-({(4-0x0-3~(Z2-0x0-2-{({5)~-1-(4-
{(trifluoromethoxy phenvlethyllamineiethyl)-3 4-dihvdrobenzofd i 1,2, 3 Jtrnazin-7-
yhthioypropan-2-yhiglutamine;

N3-(1-{{carboxymethyljamino)-1-oxo-3-{{4-ox0-3-(2-0%x0-2-{{{S}-1-{ 4~
{(trifluoromethoxy phenylethyDaminoyethyl)-3 4-dihydroben=zo]d i 1,2,3 Jtrazin-8-
yhihioypropas-2-yighutamine;

S~{d-ox0-3-{2~oxo-2-({{S)}-1-{4-(trifluoromethoxyiphenylethyDaminoethyl -3 4-
dihydrobenzold}{ 1,2, 3 Hriazin-6-yhoysteinviglycine;

S{4-0x0-3-{2-0x0-2-{({({8)-1-(4-(triflucromethoxy )phenylyethyDaminoyethyl 3-3,4-
dihydrobenzoidl 1.2,3 knazin-S-yhicysteinylglycine;

S<{4-ox0-3-(2-ox0-2-({{$)-1-(4-(trifluoromethoxyjphenyl}ethyhamino)ethyi}-3,4-
dihydrobenzo{d}{ 1,2, 3 Hriazin-7-yhcysteinyiglycine;

S-{4-0x0-3-{2~0x0-2-{{{S}-1-{4-(trifluoromethoxy)phenylethyhaminoethyl -3, 4-
dihydrobenzo{d}1,2,3 triazin-B-yhicysteinylglycine;

S-{4-oxo-3-(2-ox0-2-{{({5)}-1-(4-(triffuoromethoxy iphenyliethyDaminojethyl 3-3,4
dihydrobenzoid}f1,2,3 ]triazinnémyhcysteine;

N{4-o%0-3-{Z~ox0-2-({{S}~1 -{4-{triflunoromethoxy)phenyethyDaminoethyl -3 ,4-
dihydrobenzold]{1.2,3 tnazin-S-yljeysteine;

S-(4-ox0-3~(2-ox0~-2-{{({(5}-1-(4-(triftuoromethoxy yphenyliethyDamino)ethy!3-3,4-
dihydrobenzo[d}[ 1,2, 3Hriarin-T-ylcysteine;

S~{4-0%0-3-{2-o%0-2-({({8)-1-(4-(rrifluoromethoxyiphenyDethyDaminoyethyl}-3,4-
dihydrobenzoid}{1.2,3 liriazin-8-vljcysteing;

N-acetyl-5-(4-0x0-3~-2-0x0-2-{{{ S}~ 1-(4-(trifluoromethoxy yphenyiethyl Jaminoethyly-
3 4-dihydrobenzofd}] 1,2,3 irazin-6-ylicysteing;

N-acetyl-S-{4-0x0-3-{2-0x0-2-({{ 5} 1-(4-(irifluoromethoxy jphenyhethyDamino)ethyl -
3 4-dihydrobenzofd}{1,2,3ltnazin-5-yl)cysteing;

N-acetyl-5-{4-ox0-3-(2-ox0-2-({( S} | -{4-(tnfluoromethoxy yphenyhethyl Jaminojethyl)-
3 4-dihydrobenzofd}] 1,2,3 triazin-7-y1)cvsteine;

N-acetyl-5-(4-0%0-3-{2-0x0-2-{{{ 5)}-1-{4-(influoromethoxy jphenyvilethyDaminojethyl)-
3 4-dihydrobenzofd}{ 1,2,3 jinazin-8-yl)cysteine;

{5)-2-(6-mercapio-4-oxobenzofd | 1,2,3 rtazin-3(4H -y -N-{1-(4-
{trifluoromethoxyiphenyhethyDacetamide;

{8}-2-{S-mercapto-4-oxcbenzofd]{ 1,2,3 jtriazin-3{4H)-y1}-N-(1 -(4~

(triflucromethoxy yphenyhethyDacetamide;
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{$3-2~(7~-mercapto-4-oxobenzofd | 1,2,3 Hriazin-3(4H)~v1 }-N-(1-{4-
(triflucromethoxy)phenyllethyllacetamide;

{(5}-2-(B-mercapto~-4-oxobenzold ] 1,2,3 jtriazin-3{(4H)}-y - N~{1-(4-
(trifluoromethoxy jphenyliethyljacetamide;

{53-2-(6~(methylthio}4-oxobenzof d | 1,2,3 friazin-3 ¢4 H)~y-N-(1-{(4-
{trifluoromethoxy phenylethyacetamide;

{53-2-{5-{methylthio}-4-oxobenzo{d}{ 1.2,3 fnazin-3{4H)-v-N-{1 - (4~
(triftuoromethoxy jphenyljethylacetamide;

(5)3-2-(7-(methylthio)-4-oxobenzofd [ 1,2,3 lriazin-3¢4H -y 1)-N-(1-(4-
{(trifluoromethoxyiphenylethyacetamde;

{5)-2-(8-(methylthio}-4-oxcbenzof d [ 1,2,3 irazin-3{(4H)-yD)-N-(1 -{4-
(trifluoromethoxy yphenyDethyDacetamide;

2-{6-{methylsulfinyi}-4-oxcobenzo{dl1,2.3 {razin-3{4H}-vD-N-{({8)- 1 -(4-
{trifluoromethoxy)phenyhethylacetamide;

2~(5-(methylsulfinyl}-4-oxobenzo{d}{ 1,2, 3 Itriazin-3 (411 -y 3-N-((8)~1 (4~
(triftuoromethoxy phenyljethy Dacetamide;

2-(7-{methylsulfinyl}-4-oxcbenzo{dl[ 1,2, 3 Jirtazin-3(4H )}y - N-((S3-1-(4-~
{trifluoromethoxyphenyliethyljacetamide;

2~(8-(methylsulfinyi)}-4-oxobenzo{d}{1,2, 3jriazin-3(4H -y - N-{((8)~ 1 (4~
(trifluoromethoxy)phenyhlethyllacetamide;

(8)-2-(6-{methylsulfony-4-oxobenzol di 1,2, 3 finazin-3{(4H)-y 1 }-N-(1-(4-
(triftuoromethoxy jphenylethyljacetamide;

{53-2-(5~(methylsulfonyli-4-oxobenzo{dlf 1.2.3 tnazin-3(4H -y }-N-{ 1 -{4-
{trifluoromethoxy iphenylethyDacetamide;

{(5¥-2-{7-(methylsulfonyl)-4-oxobenzoldif 1,23 nazin-3(4H)-y-N-( 1 (4~
{tnittuoromethoxy iphenylethyDacetamide;

{53-2-(8~(methvlsulfonyli-4-oxobenzol[d[ 1,2,3 tnazin-3(4H}-v1}-N-{ 1 -{4-
{trifluoromethoxy yphenylethyDacetamide;

{5-2-omo-3-{(4-oxo-3-(Z-oxo-2-{{ 1 -{4-{trifluoromethoxy phenyDethyDamino ethyl)-
3 4-dihydrobenzofd]{ 1,2, 3 triazin~-6-ythioypropanoic acid;

{S$)-2-0x0-3 ~{{4-0x0-3~{Z~ox0-2-{{ I -{(4-(trifluoromethoxy phenyDcthylJaminoethy -
3 4-dihydrobenzofd i 1,2,3 ftriazin-S-ylithiopropancic acid,

{(5)-2-ox0-3-({(4-oxc-3-(2-oxo-2-((1-(4-(trifluoromethoxy jphenyijethyl Jamino jethyi)-

3 dA-dihydrobenzofd}{ 1,2, 3 hrazin-7-ythioypropanoic acid;
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{(S)-2-ox0-3-((4-ox0-3-{2-oxo-2-((1-{4-(trifluoromethoxyiphenylethyDamino yethyi)-
3 4-dihydrobenzofd}] 1,2,3 liriazin-8-ylthiojpropancic acid;

{S)-N-(1-(Z-hydroxy-4-(irifluoromethoxy yphenyDethv)-2-(4-oxobenzo[ d} 1,2, 3 {trigzin-
3{4H-yhacetamide;

{(S3-N-{-3-hydroxy-4-(riffucromethoxy yphenyDethyviy-2-(4-oxobenzold]{1,2,3 triazin-
3(4H)-yhacetamide;

(R}-N-(2-hydroxy-1-{4-(mifluoromethoxyiphenylethyl - 2-{(4-oxobenzo[d}{1.2,3 liriazin-
3{4H-yhacetamide;

N-{1-hydroxy-1-(4-{trifluoromethoxyyphenylethy13-2-{(4-oxobenzol[d}] 1,2, 3 triazin-
3{4r-vhacetamide,

{28,38,45,5R,65)-3 4,5 -trihydroxy-6-(5-({S)-1-(2-(4-oxobenzofd [ 1,2, 3 Jtriazin-3{(4H)-
yhacetamidoethyD-2~(trifluoromethoxyphenoxy tetrahy dro-2H-pyran-2-carboxylic acid;

{28,38,48,5R,6R)-3 4, 5-trihydroxy-6-(2-{{S}-1 -{2-(4-oxobenzo{d}{ 1,2, 3 triazin-3{4H)-
yhacetamidoyethyl-S-(triftucromethoxy iphenoxy Wetrahy dro-2H-pyran-2-carboxylic acid,

{28,385 45 SR, 6R}-3,4, 5-trihvdroxy-6-({5)}-1-(2-(4-oxobenzo[d]{1,2,3 ftriazin-3{41})-
vhacetamido)- I -{(4-(triflucromethoxy yphenyljethoxy etrahydro-2H-pyran-2-carboxylic acid,

(ZRU3RAR58,68)-3,4, 5trihydroxy-6-((R}-2-(2-(4-oxobenzo[d}{1,2,3 ftriazin-3(4H)-
yhacetamido)-2~(4-(triflucromethoxy yphenylethoxy gtetrahydro-2H-pyran-2-carboxylic acid;

2~{(4-oxobenzo[d]{ 1,2, 3 triazin-3(dH)-yDacetamide;

2-{(4-oxobenzold][1,2 3triazin-3(4H)-yDacetic acid;

(8)-2-bydroxy~-N~{1-{4-(trifluoromethoxy yphenyDethylacetamide;

{8}-2-0x0-2-({ 1-{4-(triflucromethoxy jphenyljethyljaminojacetic acid; and

(S3-N-{1-{(4-(trifluoromethoxy yphenyllethyl}-1,2 3-oxadiazol-5-amine,

or a pharmaceutically acceptable salt thereof
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